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Extracellular Vesicles from Microalgae, Their Preparation, and Uses 

Related Applications 

Benefit of priority is claimed to U.S. provisional application Serial No. 63/223,828, 

5 filed on July 20, 2021, entitled "Extracellular Vesicles from Microalgae, Their Preparation, 

and Uses," to inventors Lila Drittanti, Juan Pablo Vega, Jeremy Pruvost, and Manuel Vega, 

and to Applicants: AGS Therapeutics SAS, 10 rue Greneta, 75003 Paris, France AGS-M 

SAS, 41-43 Quai de Malakoff, 44000 Nantes, France; and Universite de Nantes, renamed 

Nantes Universitd on January 01, 2022, 1 Quai de Tourville, 44035 Nantes, France.  

10 Benefit of priority is claimed to U.S. provisional application Serial No. 63/224,656, 

filed on July 22, 2021, entitled "Extracellular Vesicles from Microalgae, Their Preparation, 

and Uses," to inventors Lila Drittanti, Juan Pablo Vega, Jeremy Pruvost, and Manuel Vega, 

and to Applicants AGS Therapeutics SAS, 10 rue Greneta, 75003 Paris, France; AGS-M 

SAS, 41-43 Quai de Malakoff, 44000 Nantes, France; and Universite de Nantes, renamed 

15 Nantes Universit6 on January 01, 2022, 1 Quai de Tourville, 44035 Nantes, France.  

Benefit of priority is claimed to U.S. provisional application Serial No. 63/305,230, 

filed on January 31, 2022, entitled "Extracellular Vesicles from Microalgae, Their 

Biodistribution Upon Administration, and Uses," to inventors Lila Drittanti and Manuel 

Vega, and to Applicant AGS Therapeutics SAS.  

20 Where permitted, the subject matter of each of the above-referenced applications is 

incorporated by reference in its entirety.  

Incorporation by Reference of Sequence Listing Provided Electronically 

An electronic version of the Sequence Listing is filed herewith, the contents of which 

are incorporated by reference in their entirety. The electronic file was created on July 19, 

25 2022, is 484 kilobytes in size, and is titled 5503PCSEQOO1.XML. A rectified Sequence 

Listing is filed electronically herewith, the contents of which are incorporated by reference in 

their entirety. The electronic file was created on October 31, 2022, is 528 kilobytes in size, 

and is titled 5503PCSEQ002.XML.  

Field 

30 Provided are compositions containing extracellular vesicles from microalgae (MEVs) 

that are exogenously loaded with bioactive cargo and/or other cargo of interest, such as for 

therapeutic, industrial, diagnostic, and cosmetic uses. The MEVs have a variety of 

applications as therapeutics, including as vaccines, as anti-cancer agents, as diagnostics, and 

other such uses.  
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Background 

Extracellular vesicles (EVs) are natural particles produced by most cells. EVs 

include exosomes (about 30-120 nm in size), which are released to the extracellular 

environment upon fusion of multivesicular endosomes with the plasma membrane, 

5 and include microvesicles (about 50-1000 nm), which are produced by the outward 

budding of membrane vesicles from the cell surface. Exosomes and microvesicles 

have similar properties, and in general are referred to as EVs.  

EVs function in intercellular communication via cell-cell transfer of proteins 

and nucleic acids, such as microRNAs (miRNAs), long noncoding RNAs (lncRNAs), 

10 and mRNAs. By virtue of this, EVs derived from mammals and plants have been used 

as carriers for short interfering RNA (siRNA) delivery, microRNA (miRNA), and 

small molecule drugs. They can be used as delivery vehicles. There is a need for 

conveniently produced EVs that are readily delivered to cells and tissues through a 

variety of routes of administration and that can target or deliver cargo to cells, organs, 

is and tissues of interest. It is an object herein to provide such EVs.  

SUMMARY 

Provided are exogenously-loaded microalgae extracellular vesicles. They are loaded 

with cargo that includes bioactive molecules, including biomolecules and small molecules.  

The bioactive molecules include, but are not limited to, molecules used as therapeutics, 

20 cosmetics, diagnostics, in industry, and other uses. The EVs are from microalgae, which are 

unicellular green algae, and include those that belong to the order Chlorellales, in particular 

the Chlorellaceae family, and in particular those that belong to the Chlorella genus, such as 

Chlorella vulgaris. Microalgae extracellular vesicles (MEVs) can be manufactured in large 

scale. MEVs are exogenously loaded (exo-loaded) with the bioactive molecule cargo. The 

25 resulting compositions. thus, contain MEVs that have the same exogenously-loaded 

heterologous cargo. An advantage of exogenously loading (exo-loading) cargo into MEVs is 

that the amount of cargo/MEV can be controlled, and distribution of the exogenous cargo in 

the MEVs is predictable, and substantially uniform, such that the average cargo molecule or 

amount of cargo/MEV can be known. A large variety of bioactive molecules, including 

30 biomolecules and small molecules, such as drug and organic compounds, can be loaded into 

the MEVs. It is shown herein that MEVs can be loaded with cargo, that the resulting MEVs 

are not toxic, that they can be administered into cells in vitro, can be administered in vivo and 

have distribution patterns that depend upon the route of administration. Unlike most 
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extracellular vesicles (EVs) from other sources, such as mammalian EVs, they can be 

administered orally. Upon oral administration they traffic through the GALT and end up in 

the spleen; they are not degraded by digestive processes as are EVs from other sources.  

Provided are MEVs loaded with a variety of cargos (also referred to as 

5 "payloads"), including, but not limited to, RNA, such as inhibitory RNAs and other 

RNA products, oligonucleotides, plasmids, peptides, proteins, and small molecules.  

The MEVs can deliver the cargo to organs, tissues, and cells, and can be targeted by 

the route of delivery, where they can be delivered. It is shown herein that the MEVs, 

including the Chlorella MEVs, have a striking capacity to pass through stringent 

10 natural barriers, such as the digestive tract, and olfactory neurons, that are not shared 

by other extracellular vesicles (EVs) from other sources, including mammalian EVs.  

As described herein, the MEVs can be exogenously loaded (exo-loaded) with 

a diversity and variety of molecules, particularly biologically active molecules, such 

as siRNA, mRNA, plasmids, anti-sense oligonucleotides (ASOs), peptides, proteins, 

15 and small molecules, which allows for a variety of therapeutic and diagnostic and 

other uses. As shown herein, MEV biodistribution, upon administration, is determined 

by the route of administration. Thus, MEVs can deliver their cargo to a variety of 

tissues and organs, including, for example, the lungs, to the intestine, to the GALT, to 

the spleen, to the liver, and the brain, depending on whether they are administered 

20 intratracheally, orally, intravenously, intranasally, or other route.  

As demonstrated and described herein, the MEVs have many uses, including 

therapeutic uses, such as, but not limited to, delivery of therapeutics for treatment 

and/or prevention (including reducing the risk or severity) of diseases, disorders, and 

conditions. These uses include therapeutic uses, including immunomodulation, 

25 immuno-oncology, and treatment of genetic disorders, metabolic disorders, 

neurologic disorders, psychiatric disorders, and respiratory disorders, among others.  

Provided is a microalgae extracellular vesicle (MEVs), comprising an 

exogenously-loaded (exo-loaded) bioactive molecule, such as, but not limited to, a 

protein, polypeptide, peptide, nucleic acid, and small molecule, or a plurality thereof.  

30 Compositions comprising the MEVs, and comprising mixtures of MEVs containing 

different cargo, or comprising MEVs containing mixtures of cargo are provided.  
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Provided are compositions that contain exogenously cargo-loaded MEVs, 

particularly those produced by the order Chlorellales, in particular the Chlorellaceae 

family, and in particular the Chlorella genus, such as Chlorella vulgaris. Methods for 

loading the MEVs are provided. The cargos are bioactive molecules or combinations 

5 thereof, including biomolecules and small molecules. The cargos include, for 

example, biomolecules, including biopolymers, such as DNA and RNA, proteins, 

protein complexes, protein-nucleic acid complexes, plasmids, and also include small 

molecules, such as small molecule drugs. The bioactive molecules include 

therapeutics, such as anti-cancer compounds and biomolecules, such as RNAi, 

10 oligonucleotides, and proteins, and complexes, and diagnostic molecules, such as 

detectable markers, molecules that are cosmetics, and molecules that act as anti

infectives for humans, animals and plants. The compositions can be formulated for 

administration to a subject. Methods of treatment of diseases and disorders, including 

pathogen infections and cancers, and uses for the MEVs for treatment of the diseases 

is and disorders are provided as are methods of diagnosis.  

The resulting cargo-loaded MEVs have applications in a variety of fields, 

including diagnosis, prophylaxis, treatment of human and other animal diseases, 

industrial uses, cosmetics, veterinary uses, and the crop industry. The MEVs, with 

appropriate cargo for each application, can be used as vaccines, as gene therapy 

20 delivery vectors, for gene silencing, gene editing, transfection for industry and 

research, analytical methods, cell-based assays, and other uses and applications.  

The cargo-loaded MEVs can be used for a variety of uses, including treatment 

of diseases, disorders, and conditions, industrial, and cosmetic uses. Diseases, 

disorders, and conditions, include, but not limited to: genetic disorders, disorders of 

25 the digestive tract, disorders of the respiratory tract, disorders of the central nervous 

system (CNS), disorders of the skin, including natural disorders, and disorders 

induced by trauma, disorders of the urogenital tract, disorders of the naso-buccal 

cavity, disorders of the cardiovascular system, immune and immunomodulatory 

disorders, cancers, ocular disorders, disorders of the liver, systemic disorders, 

30 diseases, disorders, and conditions caused by or involving a pathogen, such as a 

bacterium, virus, or parasite.  
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Target tissues for treatrment/delivery include, for example, epithelia and 

mucosa cells (any kind of either external or internal mucosa: mouth, gut, uterus, 

trachea, bladder, and others), endothelial cells, sensory cells (visual, auditory), cancer 

cells, tumor cells, blood cells, blood cell precursors, neural system cells (neurons, 

5 glial cells and other CNS and peripheral nervous cells), cells of the immune system 

(lymphocytes, immuno-regulatory cells, effector cells), germ cells, secretory cells, 

gland cells, muscle cells, stem cells, including, for example, embryonic or tissue 

specific stem cells, liver cells, infected cells, such as cells infected with virus, 

bacteria, fungi, or other pathogens, native cells, and genetically engineered NS cells.  

10 Hence, provided are compositions that contain isolated microalgae 

extracellular vesicles (MEVs), where the microalgae can be a species of the genus 

Chlorella; and the composition is formulated for administration to a subject. The 

Chlorella extracellular vesicles can contain cargo (or a payload) that is heterologous 

bioactive cargo molecule that has been introduced into the isolated extracellular 

15 vesicles, whereby the vesicles in the composition that contain heterologous bioactive 

molecule cargo contain substantially the same bioactive molecule cargo, where: the 

cargo molecule is heterologous to Chlorella; and the bioactive cargo includes 

biomolecules or a small molecule, such as small molecule drugs and reagents.  

For all embodiments, the Chlorella is any species of Chorella, such as, but are 

20 not limited to, Chlorella selected from among Chlorella ellipsoidea, Chlorella 

pyrenoidosa, Chlorella sorokiniana, Chlorella vulgaris, and Chlorella variabilis. In 

particular embodiments, the Chlorella is Chlorella vulgaris.  

Provided are compositions that contain isolated microalgae extracellular 

vesicles (MEVs), where the microalgae is a species of Chlorella; the MEVs in the 

25 composition contain heterologous bioactive molecule cargo that has been introduced 

into the isolated MEVs, whereby the vesicles in the composition that contain the 

heterologous bioactive molecule cargo contain substantially the same loaded cargo.  

The cargo is heterologous, not endogenous, to Chlorella; and the cargo is a 

biomolecule or a small molecule drug or other such molecule, including detectable 

30 reagents, such as a fluorescent protein or a luciferase. Each of the MEVs that contain 

cargo can comprise a plurality of different heterologous cargos.  

RECTIFIED SHEET (RULE 91) ISA/EP
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The cargo includes any molecules that are intended for delivery to or on a 

plant or animal. In general, the cargo is bioactive. Bioactive cargo include, for 

example, any molecules, such as biomolecules, including biopolymers, and small 

molecules, that can have an effect on a plant or animal when administered. Cargo 

5 includes, for example, proteins, peptides, and nucleic acids. The bioactive molecules 

can be synthetic, naturally-occurring, and modified to alter a property or activity.  

Included are any molecules that have been used as drugs or therapeutics or 

diagnostics or cosmetic or in industry. The cargo can be, but are not limited to, a 

therapeutic for treating or preventing a disease or condition, or treating or preventing 

10 a symptom thereof. The cargo can be a nucleic acid molecule, a polypeptide, a 

protein, a plasmid, an aptamer, or an antisense oligonucleotide.  

The cargo in the MEVs in the compositions can comprise a biopolymer.  

Biopolymers include a naturally-occurring biopolymer, or a synthetic biopolymer, or 

a modified biopolymer. The biopolymer can be a nuclcic acid or protein that includes 

is modifications, where the modifications comprise insertions, deletions, replacements, 

and transpositions of nucleotides or amino acid residues, and/or, where the 

biopolymer is a protein, the modifications also can comprise post-translational 

modifications. Post-translational modifications include, but are not limited to, 

glycosylation, hyper-glycosylation, PEGylation, sialylation, albumination, other half

20 life extending moieties, and other modifications that improve or alter pharmacological 

dynamic or kinetic properties of the protein.  

Nucleic acids, such as DNA and RNA, are among the molecules that can be 

cargo. If the cargo is RNA or protein, it can be provided as the cargo or it can be 

encoded by nucleic acid that then is expressed in the organism to whom it is 

25 administered. Exemplary of RNA is inhibitory RNA (RNAi) and mRNA, including 

modified mRNA. RNAi, includes, for example, silencing RNA (siRNA) or short

hairpin RNA (shRNA), micro-RNA (miRNA), short activating RNA (saRNA), and 

long non-coding RNA (lncRNA). RNA products also include double-stranded RNA 

and ribozymes. The cargo also can be an oligonucleotide, such as an anti-sense 

30 oligonucleotide or an allele-specific oligonucleotide. The cargo can comprise a gene 

editing system, such as a CRISPR-CAS system.  
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Cargo can comprise mRNA or modified mRNA. Modified mRNA, can be 

synthetic mRNA that comprises a translatable region that contains at least one 

nucleoside modification in which at least a percentage of the uridine nucleotides in 

the synthetic mRNA are modified (see, e.g., U.S. Patent No. 9,464,124, which 

5 describes exemplary modified mRNA for delivery and translation). For example, at 

least one nucleoside modification can be pyridin-4-one ribonucleoside, 5-aza-uridine, 

2-thio-5-aza-uridine, 2-thiouridine, 4-thio-pseudouridine, 2-thio-pseudouridine, 5

hydroxyuridine, 3-methyluridine, 5-carboxymethyl-uridine, 1-carboxymethyl

pseudouridine, 5-propynyl-uridine, 1-propynyl-pseudouridine, 5

10 taurinomethyluridine, 1-taurinomethyl-pseudouridine, 5-taurinomethyl-2-thio-uridine, 

1-taurinomethyl-4-thio-uridine, 5-methyl-uridine, 1-methyl-pseudouridine, 4-thio-1

methyl-pseudouridine, 2-thio-1-methyl-pseudouridine, 1-methyl--deaza

pseudouridine, 2-thio-1-methyl-i-deaza-pseudouridine, dihydrouridine, 

dihydropseudouridine, 2-thio-dihydrouridine, 2-thio-dihydropseudouridine, 2

15 methoxyuridine, 2-methoxy-4-thio-uridine, 4-methoxy-pseudouridine, 4-methoxy-2

thio-pseudouridine, 5-aza-cytidine, pseudoisocytidine, 3-methyl-cytidine, N4

acetylcytidine, 5-formylcytidine, N4-methylcytidine, 5-hydroxymethylcytidine, 1

methyl-pseudoisocytidine, pyrrolo-cytidine, pyrrolo-pseudoisocytidine, 2-thio

cytidine, 2-thio-5-methyl-cytidine, 4-thio-pseudoisocytidine, 4-thio-1-methyl

20 pseudoisocytidine, 4-thio-1-methyl-i-deaza-pseudoisocytidine, 1-methyl-i-deaza

pseudoisocytidine, zebularine, 5-aza-zebularine, 5-methyl-zebularine, 5-aza-2-thio

zebularine, 2-thio-zebularine, 2-methoxy-cytidine, 2-methoxy-5-methyl-cytidine, 4

methoxy-pseudoisocytidine, 4-methoxy-1-methyl-pseudoisocytidine, 2-aminopurine, 

2, 6-diaminopurine, 7-deaza-adenine, 7-deaza-8-aza-adenine, 7-deaza-2-aminopurine, 

25 7-deaza-8-aza-2-aminopurine, 7-deaza-2,6-diaminopurine, 7-deaza-8-aza-2,6

diaminopurine, 1-methyladenosine, N6-methyladenosine, N6-isopentenyladenosine, 

N6-(cis-hydroxyisopentenyl)adenosine, 2-methylthio-N6-(cis-hydroxyisopentenyl) 

adenosine, N6-glycinylcarbamoyladenosine, N6-threonylcarbamoyladenosine, 2

methylthio-N6-threonyl carbamoyladenosine, N6,N6-dimethyladenosine, 7

30 methyladenine, 2-methylthio-adenine, 2-methoxy-adenine, inosine, 1-methyl-inosine, 

wyosine, wybutosine, 7-deaza-guanosine, 7-deaza-8-aza-guanosine, 6-thio-guanosine, 

6-thio-7-deaza-guanosine, 6-thio-7-deaza-8-aza-guanosine, 7-methyl-guanosine, 6-
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thio-7-methyl-guanosine, 7-methylinosine, 6-methoxy-guanosine, 1-methylguanosine, 

N2-methylguanosine, N2,N2-dimethylguanosine, 8-oxo-guanosine, 7-methyl-8-oxo

guanosine, 1-methyl-6-thio-guanosine, N2-methyl-6-thio-guanosine, and N2,N2

dimethyl-6-thio-guanosine. The mRNA can include a) a sequence of linked 

5 nucleotides, a 5'UTR, a 3'UTR, and at least one 5' cap structure. The mRNA also can 

include other regulatory sequences for translation and trafficking in a eukaryotic, such 

as mammalian, such as a human, host cell.  

The MEVs can carry cargos that include reporter genes and proteins and other 

detectable products, such as, for example, a fluorescent protein, such as, but not 

10 limited to an enhanced green fluorescent protein (EGFP; SEQ ID NO:10), a luciferase 

gene (SEQ ID NO:11), luxA (SEQ ID NO:8), luxB (SEQ ID NO:9), and the Lux 

operon (luxCDABE and luxABCDE; SEQ ID NO:12).  

Other cargos can target genes or products involved in diseases, such as, but 

not limited to, Peptidyl-prolyl cis-trans isomerase FKBP4 or FKBP52 (SEQ ID 

15 NO:1); gamma-aminobutyric acid type B receptor subunit 1 (GABBR1; SEQ ID 

NO:3); oncogenes such as MYCN or NMYC (SEQ ID NO:38), RAS (H-RAS, N

RAS, and K-RAS; see SEQ ID NOs:39, 40, and 41, respectively), BCL2 (SEQ ID 

NO:43), and PLK1 (SEQ ID NO:44). Genes involved in diseases, such as oncogenes, 

and checkpoints, can be modulated by cargo that encodes a product that inhibits or 

20 agonizes expression of a gene, or inhibits or agonizes a gene product. Exemplary of 

such modulators, are RNAis, such as, for example, siRNAs, miRNAs, shRNAs, 

peptides and/or tetratricopeptides. For example, siRNAs and ASOs targeting EGFP 

(SEQ ID NOs:5 and 6), firefly luciferase (SEQ ID NO:7), MYCN (SEQ ID NOs:13

19), RAS (SEQ ID NOs:20-27), BCL2 (SEQ ID NOs:29-31), and PLK1 (SEQ ID 

25 NOs:32-35), and microRNA-34A, which targets MYC and BCL2 (SEQ ID NO:28), 

are exemplified herein.  

The cargo includes therapeutic or diagnostic or theragnostic proteins or 

peptides, protein complexes, such complexes that contain two or more proteins or a 

protein and nucleic acid, or a protein and aptamer, or combinations of proteins, 

30 nucleic acids, and other molecules. The cargo can be or can encode a protein that is an 

antibody or antigen-binding fragment thereof. Antibodies can be of any form, 

including single chain forms, nanobodies, camelids, and other forms, such as an scFv,
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a bi-specific antibody, or an antigen-binding fragment thereof. Antibodies and 

antigen-binding fragment thereof include a checkpoint inhibitor antibody or antigen

binding fragment thereof, or a tumor antigen-specific antibody or antigen-binding 

fragment thereof, or an anti-oncogene specific antibody or antigen-binding fragment 

5 thereof, or is a tumor-specific receptor or signaling molecule antibody or antigen

binding fragment thereof. Exemplary antibodies and antigen-binding fragment 

thereof specifically binds to and inhibits one or more of CTLA-4, PD-1, PD-Li, PD

L2, the PD-i/PD-L1 pathway, the PD-/PD-L2 pathway, HER2, EGFR, TIM-3, 

LAG-3, BTLA-4, HHLA-2, CD28, and other checkpoints or immune suppressors, or 

10 tumor antigens.  

The cargo in the MEVs in the compositions can include immune stimulating 

products, or antigens, and can be used as a vaccine to induce an immunoprotective 

response upon administration. The cargo can be a DNA, RNA, protein, or virus. The 

cargo can contain nucleic acid or protein or a nucleic acid encoding a protein that is a 

15 therapeutic product for treatment of cancer, or an infectious disease, or a 

neurodegenerative disease or other CNS disorder, or aging, or aging associated 

disease, or ophthalmic disorders, or immunological disorders. The cargo can be a 

cosmeceutical or a cosmetic or cosmetically active product. The cargo can comprise a 

small molecule bioactive molecule, such as a small molecule bioactive molecule, such 

20 as a small molecule drug. Exemplary drugs include chemotherapeutic agents or drugs.  

The drugs include prodrug. The cargo in the MEVs in the compositions can be or 

comprise a diagnostic marker or detectable product, such as, but not limited to, 

luciferase or nucleic acid encoding the luciferase, a fluorescent protein or nucleic acid 

encoding a fluorescent protein, or a luciferase operon.  

25 The cargo can comprise DNA. The DNA can be a plasmid, such as one that 

encodes a product for expression in the animal or plant to which it is administered.  

Exemplary products include therapeutic products and diagnostic products. These 

include protein and RNA product, including the RNA products listed above. Since the 

MEVs are intended for administration to animals and plants, the plasmids generally 

30 encode the product under control of eukaryotic regulatory signals and sequences, 

including eukaryotic promoters and translation sequences, such as RNA polymerase II 

and III promoters. Exemplary promoters include RNA polymerase II promoters, such 
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as from promoters from animals, plants, and plant or animal viruses. Exemplary 

promoters, include, but are not limited to, a cytomegalovirus promoter, a simian virus 

40 promoter, a herpes simplex promoter, an Epstein Barr virus promoter, an 

adenovirus promoter, a synthetic promoter, an actin promoter, and synthetic chimeric 

5 promoters. Other eukaryotic transcription sequences and eukaryotic translation 

sequences, include, but are not limited to, one or more of an enhancer, a poly A 

sequence, and/or an internal ribosome entry site (IRES) sequence.  

The plasmids can encode one or two or more cargo products. For expression 

of the cargo product the encoding nucleic acid is operably linked to regulatory 

10 sequences recognized by a eukaryotic cell.  

Methods of preparing the MEVs are provided. The methods include 

introducing the cargo into isolated MEVs. The cargo includes any molecule for whom 

delivery into or onto an animal or plant is desired. Generally, the cargo is or contains 

or provides a bioactive molecule product, including small molecules and biopolymers.  

15 The biopolymers are naturally-occurring, or synthetic, or modified, or combinations 

thereof. The cargo includes a protein, nucleic acid, or small molecule. The cargo can 

be loaded into the MEVs by any method known to those of skill in the art; these 

methods include, for example, one or more of electroporation, sonication, extrusion, 

and use of surfactants. In some embodiments the MEVs are from Chlorella, such but 

20 not limited to a species of Chlorella selected from among Chlorella ellipsoidea, 

Chlorella pyrenoidosa, Chlorella sorokiniana, Chlorella vulgaris, and Chlorella 

variabilis. The MEVs produced by the methods and any of the MEVs provided 

herein, including the compositions containing the MEVs can be used in one or more 

of a method of diagnosis, or as vaccine, or therapy for treatment, or diagnosis of a 

25 disease, or treatment of a disease or condition, or for cosmetic uses, or for industrial 

uses, or any use known to those of skill in the art.  

The MEVs can be used in any such method, which include methods of 

treatment of a disease, disorder, or conditions. Exemplary of diseases, disorders, and 

conditions is cancer, such as a cancer comprises a solid tumor or a hematological 

30 malignancy, or metastases thereof. Other diseases, disorders, and conditions include, 

those of or involving the respiratory system, of or involving the central nervous 

system or the nervous system, of or involving the skin and exposed epithelia or
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mucosa, of or involving the digestive tract, of or involving an infectious agent.  

Infectious agents include, bacteria, viruses, parasites, prions, oomycetes, and fungi.  

The cargo can provide therapeutic molecules for treatment, or can induce an 

immune response to serve as a vaccine. The MEVs can contain a cargo that comprises 

5 an immunostimulatory protein or an antigen or encodes an immunostimulatory protein 

or antigen, whereby the MEVs, upon administration are immunostimulating and elicit 

an innate or adaptive immune response, or the MEVs and/or the cargo can elicit an 

immunoprotective response to prevent or treat a disease or condition. The MEVs can 

be used to treat a disease, disorder, or condition resulting from trauma. Trauma 

10 includes, but is not limited to, trauma from or involving from among wounds, bums, 

surgery, skin cuts, broken bones, hair loss, dermis exposure, mucosal exposure, 

fibrosis, lacerations, and ulcerations. The MEVs can be used to elicit an effect to treat 

a condition resulting from natural aging, or pathogenic or disease or otherwise 

induced aging. Other diseases, disorders, and conditions that can be treated by the 

15 MEVs, are diseases, disorders, and conditions or the skin or the eye. These include 

dermatitis,wrinkles and/or other age-related changes in the skin, macular 

degeneration, glaucoma, diabetic retinopathies, cataracts, or conditions resulting from 

diabetic retinopathy.  

The compositions containing the MEVs can be formulated for administration 

20 by any route of administration. Routes, include, but are not limited to, local, systemic, 

topical, parenteral, enteral, mucosal, aerosols for inhalation into the lung or intranasal, 

parenteral, enteral, vaginal, rectal, aural, oral, and other routes of administration. The 

MEVs can be formulated in any form, including as a tablet, as a liquid, such as an 

emulsion, as a powder, as a cream, as gel, for oral administration, for nebulization, for 

25 inhalation.  

The compositions or MEVs can be used any of the methods and treatments 

described herein or known to those of skill in the art. Methods include, for example, 

any described herein, including, for example, for use for one or more of gene 

silencing, gene interference, gene therapy, gene/protein overexpression, gene editing, 

30 inhibition or stimulation of protein activity, pathway signaling, and diagnostics or 

detection. The compositions and MEVs can be used for prophylaxis and/or 

vaccination. They can be used in agro-veterinary applications, such as crop sciences, 
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phyto-pathogens, and animal diseases, for dermatological applications, and for 

cosmetic applications. They can be used for industrial purposes, for example for 

manufacturing, characterization, and calibration.  

Hence, among the compositions and exogenously-loaded MEVs, provided are 

5 compositions, comprising microalgae extracellular vesicles (MEVs) formulated for 

oral delivery, intravenous delivery, intramuscular delivery, intranasal delivery, 

subcutaneous delivery, topical delivery, mucosal delivery, intraperitoneal delivery, 

intratumoral delivery, or inhalation delivery, wherein the MEVs were exogenously 

loaded. The compositions provided herein can be formulated for a route of delivery, 

10 whereby the MEVs containing the exo-loaded cargo are delivered to a target organ or 

tissue or cell. Exemplary of target organs, cells, or tissues are selected from among 

lungs, liver, spleen, intestine, brain, spinal cord, peripheral nerves, lymphoid tissues, 

eyes, mucosal tissues, skin, hematopoietic tissues, pancreas, muscle, bones, heart, 

endocrine tissues, and kidneys. Others include mucosal tissue that is naso-buccal, 

15 ocular, urogenital, vaginal, or rectal.  

The compositions can be formulated in any suitable form, such as a 

suspension or emulsion, such as a nanoemulsion or microemulsion. The compositions 

can be formulated as tablets, capsules, gel capsule, powders, troches, granules, and 

liquids or oral administration, oil, or is a suspension or emulsion for nasal 

20 administration or oral administration or inhalation or nebulization or intratracheal 

administration.  

As described herein exemplary of microalgae is Chlorella. Provided are the 

compositions where: the MEVs are Chlorella extracellular vesicles; and the 

Chlorella extracellular vesicles comprise a heterologous bioactive molecule cargo that 

25 was exogenously loaded into the MEVs. In all embodiments herein, the microalgae 

include Chlorella. The Chlorella is selected from among Chlorella ellipsoidea, 

Chlorella pyrenoidosa, Chlorella sorokiniana, Chlorella vulgaris, and Chlorella 

variabilis. In exemplary embodiments, the Chlorella is Chlorella vulgaris.  

In the compositions provided herein, the exo-loaded cargo includes 

30 therapeutics for treating or preventing a disease, disorder, or condition, or treating or 

preventing a symptom thereof. For example, the exo-loaded cargo can comprise or 

encode a protein or a therapeutic that is a prophylactic for preventing or reducing the
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risk of getting a disease, disorder, or condition; or for reducing the severity of a 

disease, disorder, or condition. The resulting MEVs can be used as a vaccine, for 

example. The exo-loaded cargo can comprise a nucleic acid, a protein, a small 

peptide, a peptide, a polypeptide, and/or a small molecule, such as a small molecule 

5 drug, or any other molecule of interest for delivery to a cell, tissue, or organ. Exo

loaded cargo can comprise proteins, polypeptides, peptides, small peptides, nucleic 

acid, and other molecules, such as small molecule drugs, complexes, aptamers, and 

any molecule whose delivery to a target is of interest. Exo-loaded MEVs 

advantageously can be loaded with any molecule of interest for any purpose in which 

10 the MEVs can be delivered in vivo or in vitro. Exemplary ofnucleic acids are coding 

RNA or non-coding RNA, such as heterologous messenger RNA (mRNA), long non 

coding RNA (lncRNA) comprising a sORF, a long non-coding RNA (lncRNA), a 

short hairpin RNA (shRNA), a small activating RNA (saRNA), and/or a self

activating RNA. Included is cargo that is hetrologous RNAi, unmodified mRNA, or 

15 modified mRNA, or RNAi that is siRNA, and/or miRNA. Modified RNA includes 

RNA that is modified to increase stability, such as described above and known in the 

art (see, e.g., U.S. Patent No. 9,464,124, which describes exemplary modified mRNA 

for delivery and translation.  

The exo-loaded cargo can comprise a gene editing system (see, e.g., SEQ ID 

20 NOs: 59, 60, 81, and 82). The gene editing system can comprise a CRISPR-Cas 

system, or a CRISPR-associated or CRISPR-like system, or transcription activator

like effector nucleases (TALENs), zinc-finger nucleases (ZFNs), or homing 

endonucleases, or meganucleases. Exo-loaded cargo can comprise the exo-loaded 

cargo comprising a small peptide, a peptide, a polypeptide, or a protein that has 

25 immunomodulatory activity, or, in some instances encoding nucleic acid. For 

example, the immune modulator can be an immunomodulatory agent to increase or 

decrease production of one or more cytokines; up- or down-regulate self-antigen 

presentation; mask MHC antigens; or promote the proliferation, differentiation, 

migration, or activation state of one or more types of immune cells. The 

30 immunomodulatory exo-loaded cargo can increase or decrease production of one or 

more cytokines,up- or down-regulate self-antigen presentation, mask MHC antigens, 

or promote the proliferation, differentiation, migration, or activation state of one or 
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more types of immune cells. MEVs that comprise cargo that is immune-modulating 

can be used to treat a disease is treated by immune modulation.  

The exo-loaded cargo can comprise a hormone or a cytokine or a chemokine; 

or comprises nucleic acid encoding a hormone, or a cytokine, or a chemokine.  

5 Exemplary of exo-loaded cargo that comprises a hormone or cytokine or growth 

factor are those selected from among human growth hormone; N-methionyl human 

growth hormone; bovine growth hormone; parathyroid hormone; thyroxine; insulin; 

proinsulin; relaxin; prorelaxin; glycoprotein hormones such as follicle stimulating 

hormone (FSH), thyroid stimulating hormone (TSH), and luteinizing hormone (LH); 

10 hepatic growth factors; fibroblast growth factors; prolactin; placental lactogen; tumor 

necrosis factor-alpha and -beta; Mllerian-inhibiting substance; gonadotropin

associated peptide; inhibin; activin; vascular endothelial growth factors; integrin; 

thrombopoietin (TPO); nerve growth factors, transforming growth factors (TGFs); 

insulin-like growth factor-I and-II; crythropoictin (EPO); ostcoinductivc factors; 

15 interferons such as interferon-alpha, -beta, and -gamma; colony stimulating factors 

(CSFs) such as macrophage-CSF (M-CSF); granulocytc-macrophage-CSF (GM

CSF); granulocyte-CSF (G-CSF); and an interleukin (IL).  

The exo-loaded cargo can comprise nucleic acid for mRNA-mediated gene 

therapy, gene silencing, gene substitution, gene overexpression, and/or gene editing. It 

20 can comprise one or more of peptides, polypeptides, or proteins for gene regulation, 

gene substitution, gene overexpression, gene editing, regulation of cell metabolism, 

regulation of cell ftinctions, and protein therapy. The cargo can be for treating an 

inborn error of metabolism. The exo-loaded MEVs can be a vaccine, such as a 

prophylactic or immunoprotective vaccine or as a vaccine to treat an existing disease, 

25 disorder, or condition. The MEV cargo can comprise a protein or polypeptide or 

peptide that is a therapeutic product for treatment of cancer, or an infectious disease, 

or metabolic diseases, or a neurodegenerative disease or other CNS disorder, or aging, 

or an aging associated disease, or genetic diseases, or ophthalmic disorders, or 

immunological disorders, or involving intemal organs urogenital organs, the 

30 cardiovascular system and associated organs and tissues, hematopoietic or lymphoid 

tissues, sensory organs and tissues, urogenital organs and tissues, muscle tissues, 

bones, and/or endocrine tissues. In all embodiments, MEVs in the composition 
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comprise two or more cargo products, or there can be mixtures of MEVs that 

comprise different cargo products.  

The compositions provided herein can be formulated for any route of 

administration, including, but not limited to, oral administration, parenteral 

5 administration, topical administration, local administration, intratumoral 

administration, systemic administration, mucosal administration, intravenous 

administration, subcutaneous administration, intramuscular administration, 

intraperitoneal administration, transdermal administration, intranasal administration, 

inhalation, or intratracheal administration. They can be formulated for oral delivery; 

10 or is formulated as an aerosol for intranasal delivery, inhalation, or nebulization. The 

compositions can be formulated as appropriate, such as formulated for oral 

administration, intravenous administration, intramuscular administration, 

subcutaneous administration, intranasal, and/or intratracheal administration or 

inhalation or nebulization, topical administration, local administration, intratumoral 

15 administration, systemic administration, mucosal administration, and/or 

intraperitoneal administration. The formulation and route(s) of administration is 

selected based on the target organ(s), tissue(s), and /or cells, since MEVs traffic to 

different loci depending upon the route of administration. Different diseases, 

disorders, and conditions can involve or affect different organs, tissues, and cells.  

20 Therapeutics, thus, can be targeted to loci involved in the disease, disorder, or 

condition by appropriately selecting a route of administration and formulation.  

The compositions can be for use for or in a method for delivering exo-loaded 

cargo in an MEV to an organ or tissue, wherein the mode of administration is selected 

to target the organ or tissue.  

25 Provided are methods of treatment or prevention or reducing the risk of or 

severity of a disease, disorder, or condition, comprising administering a composition 

comprising exo-loaded MEVs as describe or provided herein. The disease, disorder, 

or condition can be selected from among a cancer, a genetic disorder, a liver disease, a 

disease involving the immune system or immune cell, an infectious disease, a 

30 respiratory disease, a lung disease, a neurodegenerative disease, a gastrointestinal 

disease, and a brain cancer; or involving internal organs, urogenital organs, the 

cardiovascular system and associated organs and tissues, hematopoietic or lymphoid
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tissues, sensory organs and tissues, urogenital organs and tissues, muscle tissues, 

bones, and/or endocrine tissues. Internal organs, include, but are not limited to, the 

pancreas, liver, and/or spleen.  

Diseases, disorders, and conditions include any known to those of skill in the 

5 art for which there is a therapeutic that can be exo-loaded into the MEVs. Exemplary 

of diseases, disorders, and conditions is cancer, cancer metastases, metabolic 

syndrome, genetic disorders, alpha-anti-trypsin (AAT) deficiency, other inborn errors 

of metabolism, hemophilia, hypercholesterolemia, liver inflammation, steatohepatitis, 

and other diseases and disorders that can be treated by delivery of a therapeutic to the 

10 liver. Other diseases, disorders, and conditions include a neurodegenerative disease 

(such as Parkinson's, or Alzheimer's, or Huntington's, or Creutzfeldt-Jakob disease, 

or other neurodegenerative disease), or a cognitive disorder (such as dementia, or 

amnesia, or delirium, or other cognitive disorder), or a brain disorder (such as 

encephalitis, or seizures, or tumors, or other brain disorder), or a nervous system 

15 disorder (such as pain, or seizures, or infections, or other nervous system disorder), or 

a genetic disease (such as cystic fibrosis, thalassemia, sickle cell anemia, Huntington's 

Disease, Duchenne's muscular dystrophy, Tay-Sachs disease, or other genetic 

disease), or a multifactorial disease (such as diabetes, Chronic Obstructive Pulmonary 

Disease (COPD), or other multifactorial disease), or cancer (such as cancer of the 

20 breast, or ovaries, or bowel, or prostate, or skin, or other cancer), or high blood 

pressure, or high cholesterol, or schizophrenia, or bipolar disorder, or arthritis, or a 

metabolic disease (such as familial hypercholesterolemia, or Gaucher disease, or 

Hunter syndrome, or Krabbe disease, or maple syrup urine disease, or metachromatic 

leukodystrophy, or MELAS (mitochondrial encephalopathy, lactic acidosis, stroke

25 like episodes), or Niemann-Pick disease, or phenylketonuria (PKU), or porphyria, or 

Tay-Sachs disease, or Wilson's disease, or other metabolic disease), or a disease of the 

respiratory system (such as asthma, or Chronic Obstructive Pulmonary Disease 

(COPD), or chronic bronchitis, or emphysema, or lung cancer, or cystic fibrosis, or 

bronchiectasis, or pneumonia, or other disease of the respiratory system), or a disease 

30 of the digestive tract (such as irritable bowel syndrome (IBS), or inflammatory bowel 

disease (IBD), or gastroesophageal reflux disease (GERD), or celiac disease, or 

diverticulitis, or disease of the digestive tract), or a disease of the mucosa (such as
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Behget's disease, or burning mouth syndrome, or oral lichen planus, or pemphigus 

and pemphigoid, or recurrent aphthous stomatitis, or Sjdgren's syndrome, or 

genitourinary infections, or sinusitis, or nasal or sinus polyps, or smell and taste 

disorders, or allergy, or ocular mucous membrane pemphigoid, or other disease of the 

5 mucosa), or a disease of the muscular or neuromuscular tissues (such as amyotrophic 

lateral sclerosis (ALS), or Charcot-Marie-Tooth disease, or multiple sclerosis, or 

muscular dystrophy, or myasthenia gravis, or myopathy, or myositis, or peripheral 

neuropathy, or other muscular or neuromuscular disease), or a disease of the bones 

(such as cervical spondylosis, or osteoporosis, or metatarsalgia, or polymyalgia 

10 rheumatica, or bone cancer, or rheumatoid arthritis, or osteoarthritis, or other), or a 

disease of the endocrine tissue (such as acromegaly, or adrenal insufficiency, or 

Addison's disease, or Cushing's syndrome, or Graves'disease, or Hashimoto's disease, 

or Creutzfeldt-Jakob disease, or hyperthyroidism, or hypothyroidism, or multiple 

endocrine neoplasia, or polycystic ovary syndrome (PCOS), or primary 

15 hyperparathyroidism, or other disease of the endocrine tissue), or a disease of 

haemopoictic or lymphoid tissues (such as Fanconi anemia, or thrombocytopenia, or 

Diamond-Blackfan anemia, or Shwachman-Diamond syndrome, or chronic 

granulomatous disease, or Gaucher's disease, or myeloid malignancies including 

myeloproliferative neoplasms, myelodysplastic disorders, chronic myelomonocytic 

20 leukemia, acute myeloid leukemia (AML), or lymphoma, or Hodgkin's lymphoma, or 

non-Hodgkin's lymphoma, or lymphadenitis, or lymphangitis, or lymphedema, or 

lymphocytosis).  

The MEVs can be formulated for administration and/or used in treating 

particular diseases by appropriate selection of a route of administration and a 

25 formulation for such route. For example, the MEVS can be formulated for oral 

administration, such as where the disease involves or the exo-loaded cargo targets the 

gastrointestinal tract or the immune system or the white spleen for treatment. Methods 

of treatment and compositions provided herein include those: where the MEVs are 

formulated for oral administration and the disease involves or the exo-loaded cargo 

30 targets any of the organs and tissues accessible through the blood stream; or where the 

disease is a cancer and/or an immune cell disorder or a disease treated or prevented by 

a vaccine; or where the disease is an intestinal infection, Crohn's disease, or cancer; 
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or where the method or treatment, cargo, or use of the MEVs comprises microbiota 

modulation; or where MEVs are formulated for intratracheal administration or 

inhalation or nebulization, and the disease involves, or the exo-loaded cargo targets 

the respiratory tract and/or the lungs for treatment or treats respiratory diseases.  

5 Additional diseases, disorders, and conditions treated with compositions, 

methods and uses provided herein include, for example, a chronic obstructive 

pulmonary disease (COPD), pulmonary hypertension, asthma, other inflammatory 

lung disease, cystic fibrosis, alpha-anti-trypsin (AAT) deficiency, an inborn errors of 

metabolism, lung disease, cancer, and cancer metastases involving the lungs and 

10 respiratory system. Other diseases, disorders, and conditions are those of or involving 

the central nervous system, or the nervous system, or the sensory organs or tissues.  

The MEVs can be used and formulated to target the brain, such as by intranasal 

administration.  

The compositions, methods and uses can be those where the MEVs are 

15 formulated for intranasal administration, or for mucosal administration, or for 

intraocular administration, such as by topical administration onto the cornea or retina, 

or by intravitreal administration. The MEVs can deliver and be used for treatment of 

a disease, disorder, or condition from an infectious agent, such as one or more of a 

bacterium, a virus, an oomycete, a parasite, and a fungus.  

20 Hence provided are methods of delivering (and uses of compositions for 

delivering) bioactive agents to a targeted organ, tissue, cell, or system, such as the 

immune system. This can be effected by orally administering or providing for use a 

composition comprising MEVs that comprise a bioactive agent as cargo, where the 

bioactive agent has been exogenously loaded into the MEVs as described herein. As 

25 noted, in embodiments, particularly or the compositions, the MEVs are from a 

microalgae that is a species of Chlorophyceae or Trebouxiophyceae, and particularly a 

Chlorella species selected from among Chlorella ellipsoidea, Chlorellapyrenoidosa, 

Chlorella sorokiniana, Chlorella vulgaris, and Chlorella variabilis. Exemplary 

thereof is Chlorella is Chlorella vulgaris.  

30 The compositions provided herein can serve as drug delivery systems, such as 

a drug delivery system, comprising exogenously loaded microalgae extracellular 

vesicles (MEVs) formulated for oral delivery, intravenous delivery, intratracheal 
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delivery, intramuscular delivery, intranasal delivery, or inhalation delivery into the 

lungs. Such compositions or drug delivery systems contain the compositions where 

the microalgae extracellular vesicles (MEVS) are formulated for a route of delivery to 

deliver a cargo to a target tissue, such as, for example, the lungs, liver, spleen, 

5 intestine, brain, naso-buccal mucosa, heart, and kidneys. In some embodiments, the 

MEVs are Chlorella extracellular vesicles; the Chlorella extracellular vesicles 

comprise a heterologots bioactive molecule cargo that has been introduced into the 

isolated extracellular vesicles, whereby the vesicles in the composition that contain 

heterologous bioactive molecule cargo contain, on average, the same bioactive 

10 molecule cargo; and the cargo molecule(s) is/are heterologous to Chlorella. Cargo 

comprises any molecules, including complexes, biomolecules, nucleic acids, RNA, 

DNA, plasmids, aptamers, small drugs, antibodies, and any molecule of interest for 

delivery into a cell, tissue, or organ in vivo or in vitro. Exemplary cargo includes any 

described herein or known to those of skill in the art include, cargo that comprises 

15 DNA, plasmids, a therapeutic product or a diagnostic product, a therapeutic RNA 

product, such as RNA (RNAi), an anti-sense oligonucleotide or a ribozymc or a 

double-stranded RNA, an immune modulator increase or decrease production of one 

or more cytokines; up- or down-regulate self-antigen presentation; mask MHC 

antigens; or promote the proliferation, differentiation, migration, or activation state of 

20 one or more types of immune cells, a hormone or a cytokine or a chemokine, 

including but not limited to those listed above, anti-infective, such as an anti-viral 

agent, an anti-fungal agent, or an antibiotic, such as for treatment of respiratory 

infections or sinus infections, such as an antibiotic is selected from among 

aminoglycoside antibiotics (e.g., apramycin, arbekacin, bambermycins, butirosin, 

25 dibekacin, gentamicin, kanamycin, neomycin, netilmicin, paromomycin, 

ribostamycin, sisomicin, and spectinomycin); aminocyclitols (e.g., spectinomycin); 

amphenicol antibiotics (e.g., azidamfenicol, chloramphenicol, florfenicol, and 

thiamphenicol); ansamycin antibiotics (e.g., rifamide and rifampin); carbapenems 

(e.g., imipenem, meropenem, and panipenem); cephalosporins (e.g., cefacor, 

30 cefadroxil, cefamandole, cefatrizine, cefazedone, cefozopran, cefpimizole, 

cefpiramide, cefpirome, cefprozil, cefuroxime, cefixime, cephalexin, and cephradine); 

cephamycins (cefbuperazone, cefoxitin, cefminox, cefmetazole, and cefotetan); 
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lincosamides (e.g., clindanycin, and lincomycin); macrolide (e.g., azithromycin, 

brefeldin A, clarithromycin, erythromycin, roxithromycin, and tobramycin); 

monobactams (e.g., aztreonam, carumonam, and tigemonam); mupirocin; 

Oxacephems (e.g., flomoxef, latamoxef, and moxalactam); penicillins (e.g., 

5 amdinocillin, amdinocillin pivoxil, amoxicillin, bacampicillin, benzylpenicillin acid, 

benzylpenicillin sodium, epicillin, fenbenicillin, floxacillin, penamecillin, 

penethamate hydriodide, penicillin o-benethamine, penicillin 0, penicillin V, 

penicillin V benzoate, penicillin V hydrabamine, penimepicycline, and phenethicillin 

potassium); polypeptides (e.g., bacitracin, colistin, polymyxin B, teicoplanin, and 

10 vancomycin); quinolones (amifloxacin, cinoxacin, ciprofloxacin, enoxacin, 

enrofloxacin, fleroxacin, flumequine, gatifloxacin, gemifloxacin, grepafloxacin, 

lomefloxacin, moxifloxacin, nalidixic acid, norfloxacin, ofloxacin, oxolinic acid, 

pefloxacin, pipemidic acid, rosoxacin, rufloxacin, sparfloxacin, temafloxacin, 

tosufloxacin, and trovafloxacin); rifampin; streptogramins (e.g., quinupristin, and 

15 dalfopristin); sulfonamides (sulfanilamide, and sulfamethoxazole); and tetracyclines 

(chlortetracycline, demeclocycline hydrochloride, demethylchlortetracycline, 

doxycycline, Duramycin, minocycline, neomycin, oxytetracycline, streptomycin, 

tetracycline, and vancomycin). The MEVs can comprise nucleic acid for gene 

therapy, such as for treating an inborn error of metabolism. The cargo can comprise a 

20 product that is a cosmetic or has a cosmetic activity or has industrial use, the cargo 

can comprise or encode a protein that is an antibody or antigen-binding fragment 

thereof.  

Description of the Drawings 

Figure 1 provides an exemplary profile of light intensity used in HECTOR 

25 PBR cultures.  

Figure 2 depicts an exemplary elution profile for higher purity of MEVs 

preparations, where MEVs previously concentrated by TFF and purified by 

ultracentrifugation and formulated in PBS at concentration of 1011 to 1013 per mL are 

seeded in a pre-packed column qEV1 from IZON. The MEVs are eluted using PBS 

30 solution. The elution fractions of 0.5 mL are collected. MEVs are recovered in the 

first fractions as shown in figure below. The most concentrated fractions (4-5) are 

pooled and stored at 40 C before use.  
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Figure 3 provides exemplary images of MEVs obtained using Transmission 

Electron Microscopy (TEM).  

Figure 4 provides an electropherogram of the small RNA library 

Figure 5 provides representative patterns of biodistribution according to the 

5 route of administration, for the Intravenous, Intratracheal and Per os routes.  

Figure 6 depicts the in vivo full body imaging of a representative animal after 

intravenous administration as described in Example 5.  

Figure 7 depicts the in vivo full body imaging of a representative animal per 

os (oral) administration as described in Example 5.  

10 Figure 8 depicts the in vivo full body imaging of a representative animal after 

intranasal administration as described in Example 5.  

Figure 9 depicts the in vivo full body imaging of a representative animal after 

intratracheal administration as described in Example 5.  

Figure 10 depicts the kinetics of accumulation in liver, lungs and spleen 

15 (average of 6 animals) after intravenous administration, as described in Example 5.  

Figure 11 depicts the kinetics of accumulation in lungs, spleen and intestine 

(average of 6 animals) per os administration, as described in Example 5.  

Figure 12 depicts the kinetics of accumulation lungs and kidneys (average of 

4 animals) after intranasal administration, as described in Example 5.  

20 Figure 13 depicts the kinetics of accumulation in lungs, spleen and intestine 

(average of 3 animals) after intratracheal administration, as described in Example 5.  

Figures 14A-D depict ex vivo fluorescence analysis (total radiant efficiency) 

in organs [A) liver; B) spleen; C) lungs; and D) brain] isolated 3 days after 

intravenous (IV), intranasal (IN), per os (PO), and intratracheal (IT) administration.  

25 Figures 15A and 15B depict A) Haematoxyline Eosine staining of intestine 

(G = GALT tissue) and B) DAPI (nuclei) staining and MEV-PKH26 fluorescence.  

Figure 16 depicts the SPLEEN pulp stained with DAPI (for nuclei) and MEV

PKH26 (red fluorescence), shown as white puncta.  

Figure 17 displays a diagram showing the migration of MEV from the GALT 

30 to the spleen.



WO 2023/001894 PCT/EP2022/070371 

-22

Figures 18A-I show results of assessment of toxicity of MEVs in a mouse 

model after oral (PO) or intratracheal (IT) administration at different doses in 4 

groups of mice for each parameter. MEV toxicity was evaluated by chemistry 

parameters: ALAT, ASAT, urea and creatine (FIGS. 12A-D, respectively); and 2) by 

5 hematology parameters: red blood cells, hemoglobin, hematocrit, MCV and 

eosinophils (FIGS. 12E-I, respectively). The groups were: Group 1 mice administered 

100 1 of PBS (White bars) by PO delivery; Group 2 mice were administered 100 1 

of 4*1011 MEV/ mouse by PO delivery (bar with black and white tiles); Group 3 mice 

were administered 100 l of 4*101 MEV/mouse by PO delivery (bars with vertical 

10 lines); Group 4 mice were administered 100 l of 4*1011 MEV/ mouse by IT delivery 

(squared bars). Data were measured for six mice per group for each parameter. FIG.  

18A shows ALAT: Alanine Aminotransferase; FIG. 18B shows ASAT: Aspartate 

Aminotransferase (ASAT); FIG. 18C shows urea; FIG. 18D shows creatine; FIG.  

18E shows red blood cells; FIG. 18F shows hemoglobin; FIG. 18G shows 

15 hematocrit; FIG. 18H shows MCV (Mean Corpuscular Volume); and FIG. 181 shows 

cosinophils. PO designates per os (oral delivery) and IT designates Intratrachcal 

administration.  

Figure 19 shows in vivo delivery and expression of mRNA after topical 

instillation of MEVs into the eyes in rabbits.  

20 Figures 20A and 20B depict in vitro delivery of GFP protein to human 

monocytes.  

Figures 21A and 21B depict in vitro delivery of GFP protein to human 

keratinocytes.  

Figure 22 shows confocal microscopy of Hep-G2 cells including GFP protein 

25 expression in Hep-G2 cells after 24h incubation with MEVs loaded with GFP-protein 

(MEV-GFP) or MEVs loaded with mRNA-eGFP (MEV-mRNA).  

Figure 23 shows confocal microscopy Huh7 cells, including GFP protein 

expression in Hep-G2 cells.  

Figure 24 shows in vitro delivery of GFP protein and GFP-mRNA to human 

30 fibroblasts.  

Figures 25A-D shows results of the flow cytometry analysis in MEV 

penetration and delivery study using human fibroblasts.  
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Figure 26 shows antibacterial activity of Chlorella MEVs exogenously loaded 

with siRNAs directed against Pto DC3000 cfa6 and hrpL genes.  

Figure 27 shows delivery of the bioactive flg22 peptides exogenously loaded 

in Chlorella MEVs.  

5 DETAILED DESCRIPTION 

Outline 

A. DEFINITIONS 

B. MICROALGAE AND OVERVIEW 

C. EXTRACELLULAR VESICLES 

10 1. Types of Extracellular Vesicles (EVs) 

a. Exosomes 

b. Microvesicles 

c. Apoptotic Bodies 

2. Uptake of EVs 

15 3. General Methods for Isolating EVs 

a. Ultracentrifugation 

b. Size-Based Techniques 

c. Immunoaffinity Capture-Based Techniques 

d. Exosome Precipitation 

20 e. Microfluidic Based Isolation Techniques 

4. Microalgae-Derived Extracellular Vesicles (MEVs) 

5. Green algae - Chlorella species 

a. Life Cycle 

b. Genomic Analyses of Chlorella Species 

25 c. Commercial and Biotechnological Uses of Chlorella 

d. Chlorella MEVs 

D. EXOGENOUSLY LOADED MICROALGAE EXTRACELLULAR 

VESICLES (MEVS), CARGO, AND TARGETS 

1. Isolation of MEVs 

30 2. MEV Loading, and Cargos 

3. Generation of Payload-Loaded MEVs 

a. Electroporation 

b. Sonication 

c. Extrusion 

35 d. Surfactants 

e. Other Methods 

4. Exemplary Cargo and Exemplary Uses of the Exogenously 

Loaded MEVs 
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a. Cargo 

1) RNA Cargo 

2) Antibody Cargo 

b. Diseases and Methods of Treatment 

5 c. Agro-Veterinary Applications 

d. Cosmetic and Dermatological Applications 

e. Other Exemplary Cargo 

E. PHARMACEUTICAL COMPOSITIONS, FORMULATIONS, KITS, 

ARTICLES OF MANUFACTURE AND COMBINATIONS 

10 1. Pharmaceutical Compositions and Formulations 

2. Articles of Manufacture/Kits and Combinations 

3. Combination Therapies 

F. ADMINISTRATION OF EXOGENOUSLY LOADED MEVS AND 

ROUTES OF ADMINISTRATION 

15 1. Routes of administration 

2. Compositions Containing MEVs as Drug Delivery Systems 

G. BIODISTRIBUTITON OF MEVs FOLLOWING ADMINISTRATION 

VIA VARIOUS ROUTES 

1. Biodistribution of mammalian EVs 

20 2. Microalgae EVs Biodistribution 

a. Components of the Lymphatic System 

b. Targeting GALT 

3. Exemplary Diseases and conditions treated by MEVs 

H. EXAMPLES 

25 A. Definitions 

Unless defined otherwise, all technical and scientific terms used herein have 

the same meaning as is commonly understood by one of skill in the art to which the 

invention(s) belong. All patents, patent applications, published applications and 

publications, GenBank sequences, databases, websites and other published materials 

30 referred to throughout the entire disclosure herein, unless noted otherwise, are 

incorporated by reference in their entirety. In the event that there are a plurality of 

definitions for terms herein, those in this section prevail. Where reference is made to a 

URL or other such identifier or address, it is understood that such identifiers can 

change and particular information on the internet can come and go, but equivalent 

35 information can be found by searching the internet. Reference thereto evidences the 

availability and public dissemination of such information.  
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As used herein, cargo refers to any heterologous or exogenous molecules, such 

as bioactive molecules, including biomolecules, and small molecules, that are loaded 

into the microalgae extracellular vesicles (MEVs) provided herein after the MEVs 

have been isolated. Cargo can be used interchangeably with "payload." 

5 As used herein, exogenous cargo refers to cargo loaded after the MEVs are 

produced and isolated or partially isolated sufficiently for introduction of exogenous 

cargo.  

As used herein, a bioactive molecule refers to any molecule that can have a 

biological activity or that can act in vivo on a subject. Bioactive molecules include 

10 biomolecules, such as DNA, RNA, proteins, other biopolymers, and small molecules, 

such as small molecule drugs and pharmaceuticals, and any molecules that would be 

delivered to a subject, such as a human or other animal or a plant or a microorganism 

(bacteria or other), in connection with a therapy, a diagnostic, such as a detectable 

molecule, and other such uses, such as cosmetic uses, and industrial uses. The 

15 biomolecule can function as or have an activity as, for example, a therapeutic, an 

immunogen, a diagnostic, a detectable marker, or a cosmetic. The bioactive molecules 

for use herein are any that can be loaded into a microalgae extracellular vesicle 

(MEV) after they isolated or partially isolated from the microalgae.  

As used herein, a biomolecule refers to any biologically active biopolymer or 

20 molecule that occurs, or can occur, in a living organism or virus or that is a modified 

form of such biopolymer or molecule. Biomolecules, thus, include modified naturally

occurring biomolecules, such as, for example proteins that include a modified primary 

sequence, such as by deletions, insertions, and/or replacements of amino acids to alter 

the primary sequence, and or by modification, such as post-translational modifications 

25 of the protein.  

As used herein, when it is stated that MEVs have the same or substantially the 

same loaded cargo or amount thereof, it is understood that this refers to an average 

among the population of MEVs in a composition. It is understood, that when MEVs 

are loaded exogenously the ratio of cargo/MEV can be selected so that each MEV has 

30 on the average a pre-determined amount of cargo. As a simple example, to load an 

average of one molecule of cargo/MEV, the skilled person could calculate the amount 

of cargo to load into a composition of MEVs, and understands that in the composition
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of MEVs, some would have more than one mnolecule of cargo/MEV, and others would 

have none. On the average, the MEVs would have one molecule of cargo/MEV. The 

skilled person understands, that, in general, the amount of cargo/MEV will be more 

than the one molecule/MEV, and that the amount of cargo depends upon a variety of 

5 parameters, including the cargo, the target tissues and/or cells, the disease, disorder, 

or condition treated, and the subject treated. Generally, more than one molecule of 

cargo per MEV, on the average, such as at least 10 or about 10 molecules/MEV are 

loaded. Substantially more cargo also can be loaded. As noted, the amount depends 

upon the target, disease, disorder, condition, and/or the subject and the cargo. It is 

10 within the skill in the art to select the amount.  

As used herein, a subject is any organism, generally an animal or plant, into 

which or on which the composition containing the MEV is introduced. Subjects 

include, but are not limited to, humans, plants, particularly crop plants, and animals, 

including farm animals and pets, such as dogs and cats, and zoo animals.  

15 As used herein, disease or disorder or condition refers to a pathological or 

undesirable or undesired condition in an organism resulting from a cause or condition 

including, but not limited to, infections, acquired conditions, and genetic conditions, 

and that is characterized by identifiable symptoms.  

As used herein, treating a subject with a disease or condition means that the 

20 subject's symptoms or manifestations of the disease or conditions are partially or 

totally alleviated, or remain static following treatment.  

As used herein, treatment refers to any effects that ameliorate symptoms of a 

disease or disorder. Treatment encompasses prophylaxis, therapy and/or cure.  

Treatment also encompasses any phannaceutical use of any MEV or composition 

25 provided herein. Treatment refers to any effects that ameliorate or prevent or other 

reduce or eliminate any symptom or manifestation of a disease or disorder. Treatment 

also encompasses any pharmaceutical use of any MEV or composition provided 

herein.  

As used herein, prophylaxis refers to prevention of a potential disease and/or a 

30 prevention of worsening of symptoms or progression of a disease. Prevention or 

prophylaxis, and grammatically equivalent forms thereof, refer to methods in which 

the risk or probability of developing a disease or condition is reduced or eliminated 
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and products that reduce or eliminate the risk or probability of developing a disease or 

condition.  

As used herein, a modification with reference to modification of a sequence of 

amino acids of a polypeptide or a sequence of nucleotides in a nucleic acid molecule 

5 refers to and includes deletions, insertions, and replacements of amino acids or 

nucleotides, respectively. These include modifications of the primary sequence of a 

polypeptide or protein. Methods of modifying a polypeptide and nucleic acid 

molecule are routine to those of skill in the art, such as by using recombinant DNA 

methodologies. Modifications, when referring to polypeptide or protein, not to a 

10 sequence, refer to post-translational or post-purification changes, such as conjugation 

or linkage of moieties that alter properties of polypeptide or protein, such as half-life 

extending moieties, glycosylation, purification tags, detectable reporters, and other 

such moieties.  

As used herein, a modification of a genome or a plasmid or gene includes 

15 deletions, replacements, insertions, and translocations of nucleic acid. These include 

any changes to the native or naturally-occurring nucleic acid sequence.  

As used herein, RNA interference (RNAi) is a biological process in which 

RNA molecules inhibit gene expression or translation, by neutralizing targeted 

mRNA molecules to inhibit translation and thereby expression of a targeted gene.  

20 

As used herein, RNA molecules that act via RNAi are referred to as inhibitory 

by virtue of their silencing of expression of a targeted gene. Silencing expression 

means that expression of the targeted gene is reduced or suppressed or inhibited.  

25 As used herein, gene silencing via RNAi is said to inhibit, suppress, disrupt or 

silence expression of a targeted gene. A targeted gene contains sequences of 

nucleotides that correspond to the sequences in the inhibitory RNA, whereby the 

inhibitory RNA silences expression of mRNA. Small interfering RNAs (siRNAs) are 

small pieces of double-stranded (ds) RNA, usually about 21 nucleotides long, with 3' 

30 overhangs (2 nucleotides) at each end that can be used to interfere with the 

translation of proteins by binding to and promoting the degradation of messenger 

RNA (mRNA) at specific sequences. In doing so, siRNAs prevent the production of



WO 2023/001894 PCT/EP2022/070371 

-28

specific proteins based on the nucleotide sequences of their corresponding nRNAs.  

The process is called RNA interference (RNAi), and also is referred to as siRNA 

silencing or siRNA knockdown. A short-hairpin RNA or small-hairpin RNA (shRNA) 

is an artificial RNA molecule with a tight hairpin turn that can be used to silence 

5 target gene expression via RNA interference (RNAi). Expression of shRNA in cells is 

typically accomplished by delivery of plasmids or through viral or bacterial vectors.  

As used herein, non-coding RNAs are RNAs that do not encode a protein.  

Classes of non-coding RNA, include, but are not limited to, small interfering RNAs 

(siRNAs) and microRNAs (miRNAs). Also included long noncoding RNAs 

10 (IncRNAs).  

As used herein, inhibiting, suppressing, disrupting or silencing a targeted gene 

refers to processes that alter expression, such as translation, of the targeted gene, 

whereby activity or expression of the product encoded by the targeted gene is 

reduced. Reduction includes a complete knock-out or a partial knockout, whereby, 

15 with reference to the MEVs provided herein and administration herein, treatment is 

effected.  

As used herein, small activating RNA (saRNA) is a small double-stranded 

RNA that targets a gene promoter to activate a gene. They are generally small, 

generally 21 nucleotides long. They are structurally similar to siRNA, but the activity 

20 of the saRNA is to activate expression; whereas siRNA inhibits expression of its 

target.  

As used herein, self-amplifying RNA refers to RNA that encodes a viral 

replicase. Upon entry into a host cell, the replicase is translated, which makes a 

complementary negative copy of the mRNA, which then is used by the replicase as a 

25 template to synthesize more mRNA.  

As used herein, an open reading frame (ORF) is sequence of nucleotides that 

encodes a start codon followed by a downstream in-frame stop codon. Eukaryotic 

mRNAs predominantly have a single primary ORF and comprises the protein coding 

sequence (CDS). Shorter ORFs also can occur in the transcript. These are called small 

30 ORFs (sORFs).  

As used herein, small ORF-encoded peptides (sORFs) occur in non-coding 

RNA, including in long non-coding RNA (lncRNA), circular RNA, and ribosomal 
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RNA. sORFs encode proteins, small peptides and peptides that are generally less than 

100 amino acids. sORFs can include an AUG canonical start codon, but also can 

include near-cognate codons, such CUG, GUG, UUG, and ACG, that differ from 

AUG by one nucleotide; sORFs generally terminate with a stop codon (UAA, UGA, 

5 and UAG). Many of the products encoded by sORFs have regulatory functions, such 

as modulating ribosomal.  

As used herein, long RNA is an RNA molecule that can be enzymatically 

processed into shorter RNAs, such as short-hairpin RNA (shRNA), micro-RNA, and 

other RNAs that inhibit or silence expression of mRNA or is long noncoding RNA 

10 (lncRNA). For example, small interfering RNAs (siRNAs) are small pieces of double

stranded (ds) RNA, usually about 18 - 23 nucleotides long, with 3' overhangs (2 

nucleotides) at each end that can interfere with the translation of proteins by binding 

to and promoting the degradation of messenger RNA (mRNA) at specific sequences.  

In doing so, siRNAs prevent the production of specific proteins based on the 

15 nucleotide sequences of their corresponding mRNAs. The process is called RNA 

interference (RNAi), and also is referred to as siRNA silencing or siRNA knockdown.  

A short-hairpin RNA or small-hairpin RNA (shRNA) is an artificial RNA molecule 

with a tight hairpin turn that can be used to silence target gene expression via RNA 

interference (RNAi). Expression of shRNA in cells can be accomplished by delivery 

20 of plasmids or through viral or bacterial vectors.  

As used herein, inhibiting, suppressing, disrupting or silencing a targeted gene 

refers to processes that alter expression, such as translation, of the targeted gene, 

whereby activity or expression of the product encoded by the targeted gene is 

reduced. Reduction includes a complete knock-out or a partial knockout, whereby, 

25 with reference to the MEVs provided herein and administration herein, treatment is 

effected.  

As used herein, coding RNA is RNA that encodes a protein, polypeptide, 

peptide or small Open Reading Frame (sORFs) or a small peptide, generally 10 or 

fewer amino acids, or peptides (less than hundred amino acids). Classes of coding 

30 RNA, include, but are not limited to, mRNA or messenger RNAs that code for 

proteins and peptides, and long noncoding RNAs (lncRNAs) that encode a sORF 

encoding a small peptides or peptides.
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As used herein, a tumor microenvironment (TME) is the cellular environment 

in which the tumor exists, including surrounding blood vessels, immune cells, 

fibroblasts, bone marrow-derived inflammatory cells, lymphocytes, signaling 

molecules and the extracellular matrix (ECM). Conditions that exist include, but are 

5 not limited to, increased vascularization, hypoxia, low pH, increased lactate 

concentration, increased pyruvate concentration, increased interstitial fluid pressure 

and altered metabolites or metabolism, such as higher levels of adenosine, indicative 

of a tumor.  

As used herein, recitation that a nucleic acid or encoded RNA targets a gene 

10 means that it inhibits or suppresses or silences expression of the gene by any 

mechanism. Generally, such nucleic acid includes at least a portion complementary to 

the targeted gene, where the portion is sufficient to form a hybrid with the 

complementary portion.  

As used herein, deletion, when referring to a nucleic acid or polypeptide 

15 sequence, refers to the deletion of one or more nucleotides or amino acids compared 

to a sequence, such as a target polynucleotide or polypeptide or a native or wild-type 

sequence.  

As used herein, insertion, when referring to a nucleic acid or amino acid 

sequence, describes the inclusion of one or more additional nucleotides or amino 

20 acids, within a target, native, wild-type or other related sequence. Thus, a nucleic acid 

molecule that contains one or more insertions compared to a wild-type sequence, 

contains one or more additional nucleotides within the linear length of the sequence.  

As used herein, additions to nucleic acid and amino acid sequences describe 

addition of nucleotides or amino acids onto either termini compared to another 

25 sequence.  

As used herein, substitution or replacement refers to the replacing of one or 

more nucleotides or amino acids in a native, target, wild-type or other nucleic acid or 

polypeptide sequence with an alternative nucleotide or amino acid, without changing 

the length (as described in numbers of residues) of the molecule. Thus, one or more 

30 substitutions in a molecule does not change the number of amino acid residues or 

nucleotides of the molecule. Amino acid replacements compared to a particular



WO 2023/001894 PCT/EP2022/070371 

-31

polypeptide can be expressed in terms of the number of the amino acid residue along 

the length of the polypeptide sequence.  

As used herein, at a position corresponding to, or a recitation that nucleotides 

or amino acid positions correspond to nucleotides or amino acid positions in a 

5 disclosed sequence, such as set forth in the Sequence Listing, refers to nucleotides or 

amino acid positions identified upon alignment with the disclosed sequence to 

maximize identity using a standard alignment algorithm, such as the GAP algorithm.  

By aligning the sequences, one skilled in the art can identify corresponding residues, 

for example, using conserved and identical amino acid residues as guides. In general, 

10 to identify corresponding positions, the sequences of amino acids are aligned so that 

the highest order match is obtained (see, e.g., ComputationalMolecular Biology, 

Lesk, A.M., ed., Oxford University Press, New York, 1988; Biocomputing: 

Informatics and Genome Projects, Smith, D. W., ed., Academic Press, New York, 

1993; Computer Analysis ofSequence Data, Part I, Griffin, A.M., and Griffin, H. G., 

15 eds., Humana Press, New Jersey, 1994; Sequence Analysis in Molecular Biology, von 

Heinje, G., Academic Press, 1987; Sequence Analysis Primer, Gribskov, M. and 

Devereux, J., eds., M Stockton Press, New York, 1991; and Carrillo et al. (1988) 

SIAM JAppliedMath 48:1073).  

As used herein, alignment of a sequence refers to the use of homology to align 

20 two or more sequences of nucleotides or amino acids. Typically, two or more 

sequences that are related by 50% or more identity are aligned. An aligned set of 

sequences refers to 2 or more sequences that are aligned at corresponding positions 

and can include aligning sequences derived from RNAs, such as ESTs and other 

cDNAs, aligned with genomic DNA sequence. Related or variant polypeptides or 

25 nucleic acid molecules can be aligned by any method known to those of skill in the 

art. Such methods typically maximize matches, and include methods, such as using 

manual alignments and by using the numerous alignment programs available (e.g., 

BLASTP) and others known to those of skill in the art. By aligning the sequences of 

polypeptides or nucleic acids, one skilled in the art can identify analogous portions or 

30 positions, using conserved and identical amino acid residues as guides. Further, one 

skilled in the art also can employ conserved amino acid or nucleotide residues as 

guides to find corresponding amino acid or nucleotide residues between and among
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human and non-human sequences. Corresponding positions also can be based on 

structural alignments, for example by using computer simulated alignments of protein 

structure. In other instances, corresponding regions can be identified. One skilled in 

the art also can employ conserved amino acid residues as guides to find corresponding 

5 amino acid residues between and among human and non-human sequences.  

As used herein, a property of a polypeptide, such as an antibody, refers to any 

property exhibited by a polypeptide, including, but not limited to, binding specificity, 

structural configuration or conformation, protein stability, resistance to proteolysis, 

conformational stability, thermal tolerance, and tolerance to pH conditions. Changes 

10 in properties can alter an activity of the polypeptide. For example, a change in the 

binding specificity of the antibody polypeptide can alter the ability to bind an antigen, 

and/or various binding activities, such as affinity or avidity, or in vivo activities of the 

polypeptide.  

As used herein, an activity or a functional activity of a polypeptide, such as 

15 an antibody, refers to any activity exhibited by the polypeptide. Such activities can be 

empirically determined. Exemplary activities include, but are not limited to, ability to 

interact with a biomolecule, for example, through antigen-binding, DNA binding, 

ligand binding, dimerization, or enzymatic activity, for example, kinase activity or 

proteolytic activity. For an antibody (including antibody fragments), activities include, 

20 but are not limited to, the ability to specifically bind a particular antigen, affinity of 

antigen-binding (e.g., high or low affinity), avidity of antigen-binding (e.g., high or 

low avidity), on-rate, off-rate, effector functions, such as the ability to promote 

antigen neutralization or clearance, virus neutralization, and in vivo activities, such as 

the ability to prevent infection or invasion of a pathogen, or to promote clearance, or 

25 to penetrate a particular tissue or fluid or cell in the body. Activity can be assessed in 

vitro or in vivo using recognized assays, such as ELISA, flow cytometry, surface 

plasmon resonance or equivalent assays to measure on- or off-rate, 

immunohistochemistry and immunofluorescence histology and microscopy, cell

based assays, flow cytometry and binding assays (e.g., panning assays).  

30 As used herein, bind, bound, and grammatical variations thereof refers to the 

participation of a molecule in any interaction with another molecule or among 

molecules, resulting in a stable association in which the molecules are in close 
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proximity to one another. Binding includes, but is not limited to, non-covalent bonds, 

covalent bonds (such as reversible and irreversible covalent bonds), and includes 

interactions between molecules such as, but not limited to, proteins, nucleic acids, 

carbohydrates, lipids, and small molecules, such as chemical compounds including 

5 drugs.  

As used herein, antibody refers to immunoglobulins and immunoglobulin 

fragments, whether natural or partially or wholly synthetically, such as recombinantly 

produced, including any fragment thereof containing at least a portion of the variable 

heavy chain and light region of the immunoglobulin molecule that is sufficient to 

10 form an antigen binding site and, when assembled, to specifically bind an antigen.  

Hence, an antibody includes any protein having a binding domain that is homologous 

or substantially homologous to an immunoglobulin antigen-binding domain (antibody 

combining site). For example, an antibody refers to an antibody that contains two 

heavy chains (which can be denoted H and H') and two light chains (which can be 

15 denoted L and L'), where each heavy chain can be a full-length immunoglobulin 

heavy chain or a portion thereof sufficient to form an antigen binding site (e.g., heavy 

chains include, but are not limited to, VH chains, VH-CH1 chains and VH-CH1-CH2

CH3 chains), and each light chain can be a full-length light chain or a portion thereof 

sufficient to form an antigen binding site (e.g., light chains include, but are not limited 

20 to, VL chains and VL-CL chains). Each heavy chain (H and H') pairs with one light 

chain (L and L', respectively). Typically, antibodies minimally include all or at least a 

portion of the variable heavy (VH) chain and/or the variable light (VL) chain. The 

antibody also can include all or a portion of the constant region.  

For purposes herein, the term antibody includes full-length antibodies and 

25 portions thereof including antibody fragments, such as anti-tumor antibody or anti

pathogen or gene silencing fragments. Antibody fragments, include, but are not 

limited to, Fab fragments, Fab' fragments, F(ab')2fragments, Fv fragments, disulfide

linked Fvs (dsFv), Fd fragments, Fd'fragments, single-chain Fvs (scFv), single-chain 

Fabs (scFab), diabodies, anti-idiotypic (anti-Id) antibodies, or antigen-binding 

30 fragments of any of the above. Antibody also includes synthetic antibodies, 

recombinantly produced antibodies, multispecific antibodies (e.g., bispecific 

antibodies), human antibodies, non-human antibodies, humanized antibodies,
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chimeric antibodies, and intrabodies. Antibodies provided herein include members of 

any immunoglobulin class (e.g., IgG, IgM, IgD, IgE, IgA and IgY), any subclass (e.g., 

IgG1, IgG2, IgG3, IgG4, IgAl and IgA2) or sub-subclass (e.g., IgG2a and IgG2b).  

As used herein, nucleic acid refers to at least two linked nucleotides or 

5 nucleotide derivatives, including a deoxyribonucleic acid (DNA) and a ribonucleic 

acid (RNA), joined together, typically by phosphodiester linkages. Also included in 

the term nucleic acid are analogs of nucleic acids such as peptide nucleic acid 

(PNA), phosphorothioate DNA, and other such analogs and derivatives or 

combinations thereof. Nucleic acids also include DNA and RNA derivatives 

10 containing, for example, a nucleotide analog or a backbone bond other than a 

phosphodiester bond, for example, a phosphotriester bond, a phosphoramidate bond, a 

phosphorothioate bond, a thioester bond, or a peptide bond (peptide nucleic acid).  

The term also includes, as equivalents, derivatives, variants and analogs of either 

RNA or DNA made from nucleotide analogs, single (sense or antisense) and double

15 stranded nucleic acids. Deoxyribonucleotides include deoxyadenosine, deoxycytidine, 

deoxyguanosine and deoxythymidine. For RNA, the uracil base is uridine.  

As used herein, an isolated nucleic acid molecule is one which is separated 

from other nucleic acid molecules which are present in the natural source of the 

nucleic acid molecule. An isolated nucleic acid molecule, such as a cDNA molecule, 

20 can be substantially free of other cellular material, or culture medium when produced 

by recombinant techniques, or substantially free of chemical precursors or other 

chemicals when chemically synthesized. Exemplary isolated nucleic acid molecules 

provided herein include isolated nucleic acid molecules encoding RNAi or a 

therapeutic protein.  

25 As used herein, operably linked with reference to nucleic acid sequences, 

regions, elements or domains means that the nucleic acid regions are functionally 

related to each other. For example, a nucleic acid encoding a leader peptide can be 

operably linked to a nucleic acid encoding a polypeptide, whereby the nucleic acids 

can be transcribed and translated to express a functional fusion protein, wherein the 

30 leader peptide effects secretion of the fusion polypeptide. In some instances, the 

nucleic acid encoding a first polypeptide (e.g., a leader peptide) is operably linked to a 

nucleic acid encoding a second polypeptide and the nucleic acids are transcribed as a
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single mRNA transcript, but translation of the mRNA transcript can result in one of 

two polypeptides being expressed. For example, an amber stop codon can be located 

between the nucleic acid encoding the first polypeptide and the nucleic acid encoding 

the second polypeptide, such that, when introduced into a partial amber suppressor 

5 cell, the resulting single mRNA transcript can be translated to produce either a fusion 

protein containing the first and second polypeptides, or can be translated to produce 

only the first polypeptide. In another example, a promoter can be operably linked to 

nucleic acid encoding a polypeptide, whereby the promoter regulates or mediates the 

transcription of the nucleic acid.  

10 As used herein, synthetic, with reference to, for example, a synthetic nucleic 

acid molecule or a synthetic gene or a synthetic peptide refers to a nucleic acid 

molecule or polypeptide molecule that is produced by recombinant methods and/or by 

chemical synthesis methods.  

As used herein, the residues of naturally occurring a-amino acids are the 

is residues of those 20 a-amino acids found in nature which are incorporated into protein 

by the specific recognition of the charged tRNA molecule with its cognate mRNA 

codon in humans.  

As used herein, polypeptide refers to two or more amino acids covalently 

joined. The terms polypeptide and protein generally are used interchangeably.  

20 Polypeptide, peptide, and protein refer to polymers of amino acids of any length.  

Where not used interchangeably other characteristics, such as size, and structure, are 

contemplated, as defined below. The polymer can be linear or branched, it can contain 

or include modified amino acids, and it can be interrupted by non-amino acids. Also 

included are amino acid polymers that include sequence modifications including, 

25 replacements, insertions, deletions, and transpositions. Also included are amino acid 

polymers that contain post-translational modifications, such as disulfide bonds, 

glycosylation, sialylation, conjugation to other proteins, peptides, and polypeptides, 

such, but not limited to, conjugation to a detectable marker, or reporter.  

As used herein, a peptide contains at least 2 amino acids, and generally fewer 

30 than 100 amino acids, such as 2 to 40. A small peptide is a peptide that contains fewer 

than 10 amino acids, typically 2 to 6 amino acids.  
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As used herein, a polypeptide is an amino acid chain that contains a plurality 

of peptides, and is generally 100 amino acids or longer.  

As used herein, a protein is a polypeptide that has a three dimensional structure and 

can include bonds in addition to peptide bonds, such as disulfide bonds and other 

5 interactions, that participate in forming the two- and three-dimensional structure.  

As used herein, an amino acid is an organic compound containing an amino 

group and a carboxylic acid group. A polypeptide contains two or more amino acids.  

For purposes herein, amino acids contained in the antibodies provided include the 

twenty naturally-occurring amino acids (see Table below), non-natural amino acids, 

10 and amino acid analogs (e.g., amino acids wherein the a-carbon has a side chain). As 

used herein, the amino acids, which occur in the various amino acid sequences of 

polypeptides appearing herein, are identified according to their well-known, three

letter or one-letter abbreviations (see Table below). The nucleotides, which occur in 

the various nucleic acid molecules and fragments, are designated with the standard 

15 single-letter designations used routinely in the art.  

As used herein, amino acid residue refers to an amino acid formed upon 

chemical digestion (hydrolysis) of a polypeptide at its peptide linkages. The amino 

acid residues described herein are generally in the L isomeric form. Residues in the 

D isomeric form can be substituted for any L-amino acid residue, as long as the 

20 desired functional property is retained by the polypeptide. NH2refers to the free 

amino group present at the amino terminus of a polypeptide. COOH refers to the free 

carboxy group present at the carboxyl terminus of a polypeptide. In keeping with 

standard polypeptide nomenclature described in J. Biol. Chem., 243:3557-59 (1968) 

and adopted at 37 C.F.R. §§ 1.821 - 1.822, abbreviations for amino acid residues are 

25 shown in the following Table: 

Table of Correspondence 

SYMBOL 
1-Letter 3-Letter AMINOACID 

Y Tyr Tyrosine 

G Gly Glycine 
F Phe Phenylalanine 
M Met Methionine 

A Ala Alanine 
S Ser Serine 

I Ile Isoleucine
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SYMBOL 
L Leu Leucine 
T Thr Threonine 
V Val Valine 
P Pro Proline 
K Lys Lysine 
H His Histidine 
Q Gin Glutamine 
E Glu Glutamic acid 
Z Glx Glutamic Acid and/or Glutamine 
W Trp Tryptophan 
R Arg Arginine 
D Asp Aspartic acid 
N Asn Asparagine 
B Asx Aspartic Acid and/or Asparagine 
C Cys Cysteine 
X Xaa Unknown or other 

All sequences of amino acid residues represented herein by a formula have a 

left to right orientation in the conventional direction of amino-terminus to carboxyl

terminus. The phrase amino acid residue is defined to include the amino acids listed 

in the above Table of Correspondence, modified, non-natural and unusual amino 

5 acids. A dash at the beginning or end of an amino acid residue sequence indicates a 

peptide bond to a further sequence of one or more amino acid residues or to an amino

terminal group such as NH2 or to a carboxyl-terminal group such as COOH.  

In a peptide or protein, suitable conservative substitutions of amino acids are 

known to those of skill in the art and generally can be made without altering a 

10 biological activity of a resulting molecule. Those of skill in the art recognize that, in 

general, single amino acid substitutions in non-essential regions of a polypeptide do 

not substantially alter biological activity (see, e.g., Watson et al., Molecular Biology 

of the Gene, 4th Edition, 1987, The Benjamin/Cummings Pub. Co., p. 224).  

Such substitutions can be made in accordance with the exemplary substitutions 

15 set forth in the following Table: 

Exemplary conservative amino acid substitutions 

Original Exemplary Conservative 
residue substitution(s) 
Ala (A) Gly; Ser 
Arg (R) Lys 
Asn (N) Gin; His 
Cys (C) Ser 
Gln (Q) Asn
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Original Exemplary Conservative 
residue substitution(s) 
Glu (E) Asp 
Gly (G) Ala; Pro 
His (H) Asn; Gin 
Ile (I) Leu; Val 

Leu (L) Ile; Val 
Lys (K) Arg; Gin; Glu 
Met (M) Leu; Tyr; Ile 
Phe (F) Met; Leu; Tyr 

Ser (S) Thr 

Thr (T) Ser 

Trp (W) Tyr 
Tyr (Y) Trp; Phe 
Val (V) Ile; Leu 

Other substitutions also are permissible and can be determined empirically or 

in accord with other known conservative or non-conservative substitutions.  

As used herein, naturally occurring amino acids refer to the 20 L-amino acids 

that occur in polypeptides.  

5 As used herein, the term non-natural amino acid refers to an organic 

compound that has a structure similar to a natural amino acid but has been modified 

structurally to mimic the structure and reactivity of a natural amino acid. Non

naturally occurring amino acids thus include, for example, amino acids or analogs of 

amino acids other than the 20 naturally occurring amino acids and include, but are not 

10 limited to, the D-stereoisomers of amino acids. Exemplary non-natural amino acids 

are known to those of skill in the art, and include, but are not limited to, 2

Aminoadipic acid (Aad), 3-Aminoadipic acid (bAad), p-alanine/p-Amino-propionic 

acid (Bala), 2-Aminobutyric acid (Abu), 4-Aminobutyric acid/piperidinic acid 

(4Abu), 6-Aminocaproic acid (Acp), 2-Aminoheptanoic acid (Ahe), 2

15 Aminoisobutyric acid (Aib), 3-Aminoisobutyric acid (Baib), 2-Aminopimelic acid 

(Apm), 2,4-Diaminobutyric acid (Dbu), Desmosine (Des), 2,2'-Diaminopimelic acid 

(Dpm), 2,3-Diaminopropionic acid (Dpr), N-Ethylglycine (EtGly), N-Ethylasparagine 

(EtAsn), Hydroxylysine (Hyl), allo-Hydroxylysine (Ahyl), 3-Hydroxyproline (3Hyp), 

4-Hydroxyproline (4Hyp), Isodesmosine (Ide), allo-Isoleucine (Aile), N

20 Methylglycine, sarcosine (MeGly), N-Methylisoleucine (MeIle), 6-N-Methyllysine
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(MeLys), N-Methylvaline (MeVal), Norvaline (Nva), Norleucine (Nie), and Ornithine 

(Orn).  

As used herein, a DNA construct is a single or double stranded, linear or 

circular DNA molecule that contains segments of DNA combined and juxtaposed in a 

5 manner not found in nature. DNA constructs exist as a result of human manipulation, 

and include clones and other copies of manipulated molecules.  

As used herein, a DNA segment is a portion of a larger DNA molecule having 

specified attributes. For example, a DNA segment encoding a specified polypeptide is 

a portion of a longer DNA molecule, such as a plasmid or plasmid fragment, which, 

10 when read from the 5' to 3' direction, encodes the sequence of amino acids of the 

specified polypeptide.  

As used herein, the term polynucleotide means a single- or double-stranded 

polymer of deoxyribonucleotides or ribonucleotide bases read from the 5'to the 3' 

end. Polynucleotides include RNA and DNA, and can be isolated from natural 

15 sources, synthesized in vitro, or prepared from a combination of natural and synthetic 

molecules. The length of a polynucleotide molecule is given herein in terms of 

nucleotides (abbreviated nt) or base pairs (abbreviated bp). The term "nucleotides" is 

used for single- and double-stranded molecules where the context permits. When the 

term is applied to double-stranded molecules it is used to denote overall length and 

20 will be understood to be equivalent to the term base pairs. It will be recognized by 

those skilled in the art that the two strands of a double-stranded polynucleotide can 

differ slightly in length and that the ends thereof can be staggered; thus, all 

nucleotides within a double-stranded polynucleotide molecule cannot be paired. Such 

unpaired ends will, in general, not exceed 20 nucleotides in length.  

25 As used herein, production by recombinant methods refers to or means the use 

of the well-known methods of molecular biology for expressing proteins encoded by 

cloned DNA.  

As used herein, heterologous nucleic acid is nucleic acid that encodes 

products (i.e., RNA and/or proteins) that are not normally produced in vivo by the cell 

30 in which it is expressed, or nucleic acid that is in a locus in which it does not normally 

occur, or that mediates or encodes mediators that alter expression of endogenous 

nucleic acid, such as DNA, by affecting transcription, translation, or other regulatable 
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biochemical processes. Heterologous nucleic acid, such as DNA, also is referred to as 

foreign nucleic acid. Any nucleic acid, such as DNA, that one of skill in the art would 

recognize or consider as heterologous or foreign to the cell in which it is expressed, is 

herein encompassed by heterologous nucleic acid; heterologous nucleic acid includes 

5 exogenously added nucleic acid that is also expressed endogenously. Heterologous 

nucleic acid is generally not endogenous to the cell into which it is introduced, but has 

been obtained from another cell or prepared synthetically or is introduced into a 

genomic locus in which it does not occur naturally, or its expression is under the 

control of regulatory sequences or a sequence that differs from the natural regulatory 

10 sequence or sequences.  

Examples of heterologous nucleic acid herein include, but are not limited to, a 

DNA molecule, an RNA molecule, a plasmid, and an antisense oligonucleotide. In the 

MEV, the heterologous nucleic acid can be encoded on a plasmid. Heterologous 

nucleic acid, such as DNA, includes nucleic acid that can, in some manner, mediate 

15 expression of DNA that encodes a therapeutic product, or it can encode a product, 

such as a peptide or RNA, that in some manner mediates, directly or indirectly, 

expression of a therapeutic product.  

As used herein, cell therapy involves the delivery of MEVs to a subject to 

treat a disease or condition. These are exogenously loaded with cargo, so that they 

20 deliver or express products when introduced to a subject.  

As used herein, genetic therapy involves the transfer of heterologous nucleic 

acid, such as DNA, into certain cells, such as target cells, of a mammal, particularly a 

human, with a disorder or condition for which such therapy is sought. The nucleic 

acid, such as DNA, is introduced into the selected target cells in a manner such that 

25 the heterologous nucleic acid, such as DNA, is expressed and a therapeutic product(s) 

encoded thereby is produced. Genetic therapy can also be used to deliver nucleic acid 

encoding a gene product that replaces a defective gene or supplements a gene product 

produced by the mammal or the cell in which it is introduced. The introduced nucleic 

acid can encode a therapeutic compound, such as a growth factor or inhibitor thereof, 

30 or a tumor necrosis factor or inhibitor thereof, such as a receptor thereof, that is not 

normally produced in the mammalian host or that is not produced in therapeutically 

effective amounts or at a therapeutically useful time. The heterologous nucleic acid,
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such as DNA, encoding the therapeutic product, can be modified prior to introduction 

into the cells of the afflicted host in order to enhance or otherwise alter the product or 

expression thereof. Genetic therapy can also involve delivery of an inhibitor or 

repressor or other modulator of gene expression.  

5 As used herein, expression refers to the process by which polypeptides are 

produced by transcription and translation of polynucleotides. The level of expression 

of a polypeptide can be assessed using any method known in art, including, for 

example, methods of determining the amount of the polypeptide produced from the 

host cell. Such methods can include, but are not limited to, quantitation of the 

10 polypeptide in the cell lysate by ELISA, Coomassie blue staining following gel 

electrophoresis, Lowry protein assay and Bradford protein assay.  

As used herein, a host cell is a cell that is used to receive, maintain, 

reproduce and/or amplify a vector. A host cell also can be used to express the 

polypeptide encoded by the vector. The nucleic acid contained in the vector is 

is replicated when the host cell divides, thereby amplifying the nucleic acids.  

As used herein, a vector is a replicable nucleic acid from which one or more 

heterologous proteins, can be expressed when the vector is transformed into an 

appropriate host cell. Reference to a vector includes those vectors into which a nucleic 

acid encoding a polypeptide or fragment thereof can be introduced, typically by 

20 restriction enzyme digestion and ligation. Reference to a vector also includes those vectors 

that contain nucleic acid encoding a polypeptide or RNA. The vector is used to 

introduce the nucleic acid encoding the polypeptide into the host cell for amplification 

of the nucleic acid or for expression/display of the polypeptide encoded by the nucleic 

acid. The vectors typically remain episomal, but can be designed to effect integration 

25 of a gene or portion thereof into a chromosome of the genome. Also contemplated are 

vectors that are artificial chromosomes, such as yeast artificial chromosomes and 

mammalian artificial chromosomes. Selection and use of such vehicles are well

known to those of skill in the art. A vector also includes virus vectors or viral 

vectors. Viral vectors are engineered viruses that are operatively linked to exogenous 

30 genes to transfer (as vehicles or shuttles) the exogenous genes into cells.  

As used herein, an expression vector includes vectors capable of expressing 

DNA that is operatively linked with regulatory sequences, such as promoter regions, 
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that are capable of effecting expression of such DNA fragments. Such additional 

segments can include promoter and terminator sequences, and optionally can include 

one or more origins of replication, one or more selectable markers, an enhancer, a 

polyadenylation signal, and the like. Expression vectors are generally derived from 

5 plasmid or viral DNA, or can contain elements of both. Thus, an expression vector 

refers to a recombinant DNA or RNA construct, such as a plasmid, a phage, 

recombinant virus or other vector that, upon introduction into an appropriate host cell, 

results in expression of the cloned DNA. Appropriate expression vectors are well

known to those of skill in the art and include those that are replicable in eukaryotic 

10 cells and/or prokaryotic cells and those that remain episomal or those which integrate 

into the host cell genome.  

As used herein, primary sequence refers to the sequence of amino acid 

residues in a polypeptide or the sequence of nucleotides in a nucleic acid molecule.  

As used herein, sequence identity refers to the number of identical or similar 

15 amino acids or nucleotide bases in a comparison between a test and a reference poly

peptide or polynucleotide. Sequence identity can be determined by sequence 

alignment of nucleic acid or protein sequences to identify regions of similarity or 

identity. For purposes herein, sequence identity is generally determined by alignment 

to identify identical residues. The alignment can be local or global. Matches, 

20 mismatches and gaps can be identified between compared sequences. Gaps are null 

amino acids or nucleotides inserted between the residues of aligned sequences so that 

identical or similar characters are aligned. Generally, there can be internal and 

terminal gaps. When using gap penalties, sequence identity can be determined with no 

penalty for end gaps (e.g., terminal gaps are not penalized). Alternatively, sequence 

25 identity can be determined without taking into account gaps as the number of identical 

positions/length of the total aligned sequence x 100.  

As used herein, a global alignment is an alignment that aligns two sequences 

from beginning to end, aligning each letter in each sequence only once. An alignment 

is produced, regardless of whether or not there is similarity or identity between the 

30 sequences. For example, 50% sequence identity based on global alignment means 

that in an alignment of the full sequence of two compared sequences each of 100 

nucleotides in length, 50% of the residues are the same. It is understood that global
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alignment also can be used in determining sequence identity even when the length of 

the aligned sequences is not the same. The differences in the terminal ends of the 

sequences will be taken into account in determining sequence identity, unless the "no 

penalty" for end gaps is selected. Generally, a global alignment is used on sequences 

5 that share significant similarity over most of their length. Exemplary algorithms for 

performing global alignment include the Needleman-Wunsch algorithm (Needleman 

et al. (1970) J Mol. Biol. 48: 443). Exemplary programs for performing global 

alignment are publicly available and include the Global Sequence Alignment Tool 

available at the National Center for Biotechnology Information (NCBI) website 

10 (ncbi.nlm.nih.gov/), and the program available at 

deepc2.psi.iastate.edu/aat/align/align.html.  

As used herein, a local alignment is an alignment that aligns two sequences, 

but only aligns those portions of the sequences that share similarity or identity.  

Hence, a local alignment determines if sub-segments of one sequence are present in 

15 another sequence. If there is no similarity, no alignment will be returned. Local 

alignment algorithms include BLAST or Smith-Waterman algorithm (Adv. Apple.  

Math. 2: 482 (1981)). For example, 50% sequence identity based on local alignment 

means that in an alignment of the full sequence of two compared sequences of any 

length, a region of similarity or identity of 100 nucleotides in length has 50% of the 

20 residues that are the same in the region of similarity or identity.  

For purposes herein, sequence identity can be determined by standard 

alignment algorithm programs used with default gap penalties established by each 

supplier. Default parameters for the GAP program can include: (1) a unary 

comparison matrix (containing a value of 1 for identities and 0 for non-identities) and 

25 the weighted comparison matrix of Gribskov et al. (1986) Nucl. Acids Res. 14:6745, 

as described by Schwartz and Dayhoff, eds., Atlas ofProtein Sequence and Structure, 

National Biomedical Research Foundation, pp. 353-358 (1979); (2) a penalty of 3.0 

for each gap and an additional 0.10 penalty for each symbol in each gap; and (3) no 

penalty for end gaps. Whether any two nucleic acid molecules have nucleotide 

30 sequences or any two polypeptides have amino acid sequences that are at least 80%, 

85%, 90%, 95%, 96%, 97%, 98% or 99% identical, or other similar variations 

reciting a percent identity, can be determined using known computer algorithms based
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on local or global alignment (see e.g., 

wikipedia.org/wiki/Sequencealignmentsoftware, providing links to dozens of 

known and publicly available alignment databases and programs). Generally, for 

purposes herein sequence identity is determined using computer algorithms based on 

5 global alignment, such as the Needleman-Wunsch Global Sequence Alignment tool 

available from NCBI/BLAST 

(blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web&PageTYPE=BlastHome); LAlign 

(William Pearson implementing the Huang and Miller algorithm (Adv. Apple. Math.  

(1991) 12:337-357)); and program from Xiaoqui Huang available at 

10 deepc2.psi.iastate.edu/aat/align/align.html. Typically, the full-length sequence of each 

of the compared polypeptides or nucleotides is aligned across the full-length of each 

sequence in a global alignment. Local alignment also can be used when the sequences 

being compared are substantially the same length.  

Therefore, as used herein, the term identity represents a comparison or 

15 alignment between a test and a reference polypeptide or polynucleotide. In one non

limiting example, at least 90% identical to refers to percent identities from 90 to 

100% relative to the reference polypeptide or polynucleotide. Identity at a level of 

90% or more is indicative of the fact that, assuming for exemplification purposes a 

test and reference polypeptide or polynucleotide length of 100 amino acids or 

20 nucleotides are compared, no more than 10% (i.e., 10 out of 100) of amino acids or 

nucleotides in the test polypeptide or polynucleotide differ from those of the reference 

polypeptide. Similar comparisons can be made between a test and reference 

polynucleotides. Such differences can be represented as point mutations randomly 

distributed over the entire length of an amino acid sequence or they can be clustered 

25 in one or more locations of varying length up to the maximum allowable, e.g., 10/100 

amino acid difference (approximately 90% identity). Differences also can be due to 

deletions or truncations of amino acid residues. Differences are defined as nucleic 

acid or amino acid substitutions, insertions or deletions. Depending on the length of 

the compared sequences, at the level of homologies or identities above about 85-90%, 

30 the result can be independent of the program and gap parameters set; such high levels 

of identity can be assessed readily, often without relying on software.
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As used herein, a pharmaceutically effective agent includes any therapeutic 

agent or bioactive agents, including, but not limited to, for example, anesthetics, 

vasoconstrictors, dispersing agents, and conventional therapeutic drugs, including 

small molecule drugs and therapeutic proteins.  

5 As used herein, a therapeutic effect means an effect resulting from treatment 

of a subject that alters, typically improves or ameliorates, the symptoms of a disease 

or condition or that cures a disease or condition.  

As used herein, a therapeutically effective amount or a therapeutically 

effective dose refers to the quantity of an agent, compound, material, or composition 

10 containing a compound that is at least sufficient to produce a therapeutic effect 

following administration to a subject. Hence, it is the quantity necessary for 

preventing, curing, ameliorating, arresting or partially arresting a symptom of a 

disease or disorder.  

As used herein, therapeutic efficacy refers to the ability of an agent, 

15 compound, material, or composition containing a compound to produce a therapeutic 

effect in a subject to whom the agent, compound, material, or composition containing 

a compound has been administered.  

As used herein, a prophylactically effective amount or a prophylactically 

effective dose refers to the quantity of an agent, compound, material, or composition 

20 containing a compound that when administered to a subject, will have the intended 

prophylactic effect, e.g., preventing or delaying the onset, or reoccurrence, of disease 

or symptoms, reducing the likelihood of the onset, or reoccurrence, of disease or 

symptoms, or reducing the incidence of viral infection. The full prophylactic effect 

does not necessarily occur by administration of one dose, and can occur only after 

25 administration of a series of doses. Thus, a prophylactically effective amount can be 

administered in one or more administrations.  

As used herein, amelioration of the symptoms of a particular disease or 

disorder by a treatment, such as by administration of a pharmaceutical composition or 

other therapeutic, refers to any lessening, whether permanent or temporary, lasting or 

30 transient, of the symptoms that can be attributed to or associated with administration 

of the composition or therapeutic.
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As used herein, an anti-cancer agent refers to any agent that is destructive or 

toxic to malignant cells and tissues. For example, anti-cancer agents include agents 

that kill cancer cells or otherwise inhibit or impair the growth of tumors or cancer 

cells. Exemplary anti-cancer agents are chemotherapeutic agents.  

5 As used herein, gene editing systems or technology include clustered regularly 

interspaced short palindromic repeats (CRISPR)-CRISPR-associated protein 9 (Cas9), 

and also other systems and technologies that are used to edit genomes. These include, 

for example: transcription activator-like effector nucleases (TALENs), zinc-finger 

nucleases (ZFNs), and homing endonucleases or meganucleases, and other "CRISPR

10 like" and CRISPR-associated systems, such as the systems developed by 

Metagenomi.  

As used herein therapeutic activity refers to the in vivo activity of a 

therapeutic polypeptide. Generally, the therapeutic activity is the activity that is 

associated with treatment of a disease or condition.  

15 As used herein, a vaccine refers to compositions comprising the MEVs, such 

as the MEVs exo-loaded with an antigen (such as a small peptide, peptide, 

polypeptide, and protein) or antigen-producer molecule (such as a mRNA). The 

vaccine can be used to treat a disease or prevent (reduce the risk of getting a disease), 

such as for prophylaxis. Vaccines can elicit a humoral immune response, or a cellular 

20 immune response, or a combination thereof, such as against pathogens, cancer cells, 

immune checkpoints, and other therapeutic targets for intervention.  

As used herein, the term subject refers to an animal, including a mammal, 

such as a human being.  

As used herein, a patient refers to a human subject.  

25 As used herein, animal includes any animal, such as, but not limited to, 

primates including humans, gorillas and monkeys; rodents, such as mice and rats; 

fowl, such as chickens; ruminants, such as goats, cows, deer, and sheep; and pigs and 

other animals. Non-human animals exclude humans as the contemplated animal.  

As used herein, a composition refers to any mixture. It can be a solution, 

30 suspension, liquid, powder, paste, aqueous, non-aqueous, or any combination thereof.  

As used herein, a combination refers to any association between or among 

two or more items. The combination can be two or more separate items, such as two 
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compositions or two collections, a mixture thereof, such as a single mixture of the two 

or more items, or any variation thereof. The elements of a combination are generally 

functionally associated or related.  

As used herein, combination therapy refers to administration of two or more 

5 different therapeutics. The different therapeutic agents can be provided and 

administered separately, sequentially, intermittently, or can be provided in a single 

composition.  

As used herein, a kit is a packaged combination that optionally includes other 

elements, such as additional reagents and instructions for use of the combination or 

10 elements thereof, for a purpose including, but not limited to, activation, 

administration, diagnosis, and assessment of a biological activity or property.  

As used herein, a unit dose form refers to physically discrete units suitable 

for human and animal subjects and packaged individually as is known in the art.  

As used herein, a single dosage formulation refers to a formulation for direct 

15 administration.  

As used herein, a multi-dose formulation refers to a formulation that contains 

multiple doses of a therapeutic agent and that can be directly administered to provide 

several single doses of the therapeutic agent. The doses can be administered over the 

course of minutes, hours, weeks, days or months. Multi-dose formulations can allow 

20 dose adjustment, dose-pooling and/or dose-splitting. Because multi-dose formulations 

are used over time, they generally contain one or more preservatives to prevent 

microbial growth.  

As used herein, an article of manufacture is a product that is made and sold.  

As used throughout this application, the term is intended to encompass any of the 

25 compositions provided herein contained in articles of packaging.  

As used herein, a fluid refers to any composition that can flow. Fluids thus 

encompass compositions that are in the form of semi-solids, pastes, solutions, aqueous 

mixtures, gels, lotions, creams and other such compositions.  

As used herein, an isolated or purified polypeptide or protein (e.g., an isolated 

30 antibody or antigen-binding fragment thereof) or biologically-active portion thereof 

(e.g., an isolated antigen-binding fragment) is substantially free of cellular material or 

other contaminating proteins from the cell or tissue from which the protein is derived,
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or substantially free from chemical precursors or other chemicals when chemically 

synthesized. Preparations can be determined to be substantially free if they appear 

free of readily detectable impurities as determined by standard methods of analysis, 

such as thin layer chromatography (TLC), gel electrophoresis and high performance 

s liquid chromatography (HPLC), used by those of skill in the art to assess such purity, 

or sufficiently pure such that further purification does not detectably alter the physical 

and chemical properties, such as enzymatic and biological activities, of the substance.  

Methods for purification of the compounds to produce substantially chemically pure 

compounds are known to those of skill in the art A substantially chemically pure 

10 compound, however, can be a mixture of stereoisomers. In such instances, further 

purification might increase the specific activity of the compound. As used herein, a 

cellular extract or lysate refers to a preparation or fraction which is made from a 

lysed or disrupted cell.  

As used herein, a control refers to a sample that is substantially identical to 

is the test sample, except that it is not treated with a test parameter, or, if it is a plasma 

sample, it can be from a normal volunteer not affected with the condition of interest.  

A control also can be an internal control.  

As used herein, the singular forms "a," "an," and "the" include plural 

referents unless the context clearly dictates otherwise. Thus, for example, reference to 

20 a polypeptide, comprising an immunoglobulin domain includes polypeptides with 

one or a plurality of immunoglobulin domains.  

As used herein, the term "or" is used to mean "and/or" unless explicitly 

indicated to refer to alternatives only or the alternatives are mutually exclusive.  

As used herein, ranges and amounts can be expressed as about a particular 

25 value or range. "About" also includes the exact amount. Hence about 5 amino acids 

means about 5 amino acids and also 5 amino acids.  

As used herein, optional or optionally means that the subsequently 

described event or circumstance does or does not occur and that the description 

includes instances where said event or circumstance occurs and instances where it 

30 does not. For example, an optionally variant portion means that the portion is variant 

or non-variant.  
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As used herein, the abbreviations for any protective groups, amino acids and 

other compounds, are, unless indicated otherwise, in accord with their common usage, 

recognized abbreviations, or the IUPAC-IUB Commission on Biochemical 

Nomenclature (see, Biochem. (1972) 11(9):1726-1732).  

5 For clarity of disclosure, and not by way of limitation, the detailed description 

is divided into the subsections that follow.  

B. MICROALGAE AND OVERVIEW 

Algae are a complex, polyphyletic collection of predominantly photosynthetic 

organisms. These organisms include micro- and macroscopic forms. Macroalgae 

10 (seaweed) are multicellular, large-size algae, visible with the naked eye. Microalgae 

are microscopic single cells and include prokaryotes (e.g., cyanobacteria), and 

eukaryotes, such as green algae.  

Compared to photosynthetic crops, microalgae have a higher growth rate and 

can be cultivated on non-arable land, and also in bioreactors. Many species of 

15 microalgae can be grown year round in industrial scale photobioreactors under 

controlled cultivation conditions (Adamo et al. (2021) Journal of Extracellular 

Vesicles 10:e12081).  

Algae generally are classified into eleven major phyla: Cyanophyta, 

Chlorophyta, Rhodophyta, Glaucophyta, Euglenophyta, Chlorarachniophyta, 

20 Charophyta, Cryptophyta, Haptophyta, Heterokontophyta, and Dinophyta (Barkia et 

al. (2019) Mar. Drugs 17(5):304). Different pigments occur in each algae group.  

Cyanobacteria (or Cyanophyta) contain chlorophyll-a, -d, and -f, in addition to the 

phycobiliproteins (proteins that capture light energy), phycocyanin, allophycocyanin, 

and phycoerythrin. Glaucophytes contain chlorophyll-a and harvest light via 

25 phycobiliproteins. Chlorophytes have chlorophyll-a and -b, as well as carotenoids, 

including -carotene and various xanthophylls (e.g., astaxanthin, canthaxanthin, 

lutein, and zeaxanthin). The primary pigments of Rhodophyta (red algae) are 

phycoerythrin and phycocyanin, which can mask chlorophyll-a; red algae also 

produce a broad spectrum of carotenes and xanthophyll light-harvesting pigments 

30 (Barkia et al. (2019) Mar. Drugs 17(5):304).  

Provided herein are extracellular vesicles produced by algae, particularly 

unicellular green algae, such as species of Chlorella, for use for delivery of
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exogenously loaded cargo to animals and plants. The algae are unicellular eukaryotes 

that typically are haploid, but can have a diploid stage of the life cycle. The algae can 

be cultured in bioreactors and the extracellular vesicles isolated therefrom. The 

resulting extracellular vesicles can be loaded by methods such as electroporation, with 

5 cargo, generally a cargo of heterologous bioactive molecules to produce compositions 

that contain the extracellular vesicles for administration to animals and also to plants.  

The compositions can be formulated for any desired route of administration, including 

topical, local, systemic, parenteral, and oral. These routes include oral, intravenous, 

subcutaneous, inhalation, mucosal, rectal, vaginal, and other suitable routes. The 

10 cargo includes biomolecules, such as DNA, RNA, proteins, protein complexes, 

protein-nucleic acid complexes, plasmids, and also includes small molecules, such as 

small molecule drugs. The extracellular vesicles can be formulated as liquids, 

powders, including lyophilized powders, tablets, capsules, emulsions, particles, 

sprays, gels, ointments, creams, and other formulations. They can be used for 

15 therapeutic, diagnostic, theragnostic, cosmetic, and other uses. The extracellular 

vesicles can be used to treat diseases and conditions, that include cancers, 

inflammatory diseases and conditions in which the immune system plays a role in the 

etiology or symptoms, nervous system disorders, and pathogen infections, including 

viral and bacterial and other pathogens. They can be used to treat dermatological 

20 diseases and conditions, lung diseases and conditions, and gastric diseases and 

conditions. The extracellular vesicles can be targeted to specific organs or tissues or 

can be locally administered.  

As with extracellular vesicles (EVs) from other sources, such as mammalian 

EVs, microalgae EVs (MEVs) have evolved to efficiently pass genetic material and 

25 other kinds of molecules from cell to cell. They orchestrate intercellular and cross

kingdom communication between cells via exchange of biologically active molecules.  

MEV are natural nanoparticles. They are cell-derived, so, absent synthetic cargo, and 

genetic modifications, there are no synthetic components; they are safe, for example, 

there is no risk of endogenous viruses that are potentially dangerous to humans.  

30 The MEVs provided herein include Chlorela, MEVs, particularly Chlorella 

vulgaris, a freshwater microalgae. Chlorella is a unicellular haploid alga that is a 

natural and efficient producer of extracellular vesicles. Chlorella vulgaris has been 
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consumed worldwide as a food supplement for decades; it is non-toxic and non

immunogenic, and can be cultured at large industrial scale at low cost. The MEVs 

provided herein can be directly used to protect, convey, and deliver a broad spectrum 

of innovative therapeutic molecules into target cells relevant to specific diseases.  

5 As shown and described herein, the MEVs have a number of advantageous 

features including, for example, biodistribution patterns by route of administration, 

low toxicity, good pharmacokinetic profiles in vivo. They can be administered by a 

variety of routes including oral administration, administration to the respiratory tract, 

intranasally, intravenously, among other routes. They traffic to specific organs, 

10 according to the route of administration, such as the intestine, the GALT, the spleen, 

the lungs, the liver, and the brain. Based on data herein and comparison with data for 

other EVs and other drug delivery systems, the MEVs can have longer clearance rates 

so that they last longer in vivo in targeted organs, tissues, and cells than reported for 

other delivery systems, including mammalian EVs. As shown herein, the MEVs 

15 overcome natural body barriers (such as oral delivery, or specific lymphoid tissues 

delivery, or nose-to-brain delivery) that have not been attained with liquid nano

particles and EVs of mammalian origin.  

The MEVs provided herein address unmet needs. These include the ability to 

convey and reliably deliver therapeutic molecules specifically to the site of treatment, 

20 while avoiding premature degradation or inactivation of the therapeutic agent by the 

immune system or by enzymes; for treatment of diseases for which a therapeutic 

agent already exists but cannot be properly delivered.  

As shown herein, the purified or partially-purified MEVs can be loaded by 

physical methods (exogenous loading; exo-loading). Exo-loading is scalable and 

25 industrializable. The MEVs can be exo-loaded with a variety of molecules, varying in 

size, hydrophobicity, and nature, such as, but not limited to, siRNA, mRNA, peptides, 

proteins, plasmids, oligonucleotides, and small molecules. The biological activity 

and/or properties of the exo-loaded cargo is preserved, while at the same time it is 

protected from degradation by enzymes and other agents present in vivo. The MEVs 

30 can deliver their cargo to recipient cells of myriad origins, such as microalgae, 

bacteria, higher plant, mammal, and human. MEVs can also deliver the cargo to the 

proper cell compartments, ensuring the proper expression and biological activity of 
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cargo molecules, including those having complex biological pathways such as siRNA, 

mRNA, receptor-binding peptides, and among others.  

C. EXTRACELLULAR VESICLES 

Extracellular vesicles (EVs) are biomolecular structures released from plant 

5 and animal cells that play a role in cell-to-cell communication. Structurally, EVs are 

negatively charged lipid bilayer vesicles with a density of 1.13 to 1.19 g/mL. EVs are 

able to cross barriers such as the plasma (or cytoplasmic) membrane and the 

blood/brain barrier, and enable the horizontal transfer of their functional contents (i.e., 

proteins, lipids, RNA molecules, and circulating DNA) from a donor to a recipient 

10 cell (Kuruvinashetti et al. (2020) 2 0t" International Conference on Nanotechnology 

354-357). EVs also are naturally stable in various biological fluids, immunologically 

inert, and can exhibit organ-specific targeting abilities (Picciotto et al. (2021) 

Biomater. Sci. doi:10.1039/dbmO1696a).  

EVs contain endogenous lipids, nucleic acids, and proteins. Although results 

15 differ due to variations in isolation techniques and methods of analyzing the data, EVs 

generally contain proteins associated with the plasma membrane, cytosol, and those 

involved in lipid metabolism (see, e.g., Doyle and Wang (2019) Cells 8(7):727).  

Proteins involved in the biogenesis of EVs (e.g., components of the ESCRTs), EV 

formation and release (e.g., RAB27A, RAB11B, and ARF6), signal transduction, and 

20 antigen presentation, as well as tetraspanins commonly occur in EVs (Abels and 

Breakefield (2016) Mot. Neurobiol. 36(3):301-312). EVs are enriched for cholesterol, 

sphingomyelin, glycosphingolipids, and phosphatidylserine (Kuruvinashetti et al.  

(2020) 20b International Conference on Nanotechnology 354-357). Although studies 

have identified genomic and mitochondrial DNA in EVs, EVs, as they occur in 

25 microalgae, primarily are enriched with endogenous (to the microalgae) small RNAs.  

Studies have identified mRNAs, miRNAs, rRNAs, long and short non-coding RNA, 

tRNA fragments, piwi-interacting RNA, vault RNA, and Y RNA in EVs. Most of the 

RNA that naturally occurs in EVs is ~200 nucleotides long (with a small portion up to 

4 kb) and thus it is fragmented, although circular RNAs also have been shown to be 

30 enriched and stable in EVs. RNA in EVs is protected from RNase digestion in the 

extracellular environment by the lipid bilayer (Abels and Breakefield (2016) Mo.  

Neurobiol. 36(3):301-312). The Exocarta, Vesiclepedia, and EVpedia 
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databases are publicly available and provide data on the protein, nucleic acid, and 

lipid content of EVs (generally EVs from mammalian origin, such as human origin), 

as well as the isolation and purification procedures used, from EV studies (Abels and 

Breakefield (2016) Mol. Neurobiol. 36(3):301-312).  

5 EVs are used by cells to mediate several physiological processes or affect 

various pathological conditions associated with the activation of an immune response 

or the spread of disease or infection, and also constitute cross-species communication 

and are in all kingdoms of life. Sources of EVs include mammalian cells, bacteria, 

bovine milk and plants (Adamo et al. (2021) J. Extracell. Vesicles 10:e12081).  

10 Although plants and algae possess a cell wall outside their plasma membrane, which 

could be a physical barrier for the release of EVs, plants and algae release EVs 

(Picciotto et al. (2021) Biomater. Sci. doi:10.1039/dbmO1696a).  

1. Types of Extracellular Vesicles (EVs) 

a. Exosomes 

15 There are three primary subtypes of EVs; they are classified based on their 

biogenesis, mode of release, size, content, and function: microvesicles (MVs), 

exosomes, and apoptotic bodies (Doyle and Wang (2019) Cells 8(7):727). Exosomes, 

or intraluminal vesicles (ILVs), are 30-150 nm in diameter and are released through 

multivesicular bodies (MVBs) in the endosomal pathway. In the endosomal pathway, 

20 early endosomes form by inward budding of the plasma membrane and can transform 

into late endosomes, which accumulate ILVs by inward budding of the endosomal 

membrane. Late endosomes which contain a number of small vesicles are called 

MVBs. MVBs either fuse with the lysosome and are degraded, or the plasma 

membrane which releases the ILVs as exosomes into the extracellular space. The 

25 endosomal sorting complexes required for transport (ESCRT) pathway regulates 

MVB transportation and exosome formation and is reported to be the primary driver 

of exosome biogenesis, although other mechanisms of exosome biogenesis exist, 

including those mediated by the sphingolipid ceramide, which can facilitate 

membrane invagination, or proteins in the tetraspanin family. The ESCRT accessory 

30 proteins Alix, TSG101, HSC70 and HSP90 are often referred to as exosomal marker 

proteins (Doyle and Wang (2019) Cells 8(7):727).  
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Exosomes are released into the extracellular space by the fusion of the MVB 

limiting membrane with the plasma membrane. A number of proteins are involved in 

the release of exosomes, including Rab GTPases, diacylglycerol kinase a, and 

SNARE proteins (Abels and Breakefield (2016) Cell Mol. Neurobiol. 36(3):301-312).  

5 Exosomes are candidates for drug delivery systems: they have a long 

circulating half-life; exosomes are tolerated by the human body and can penetrate cell 

membranes and target specific cell types; and they can be loaded with genetic 

material, a protein, or a small molecule (Doyle and Wang (2019) Cells 8(7):727).  

b. Microvesicles 

10 Microvesicles (MVs, or ectosomes) form by outward budding, or pinching, of 

the cell's plasma membrane, and have a diameter of 100 nm to 1 m. The formation 

of MVs involves cytoskeleton components, such as actin and microtubules, molecular 

motors such as kinesins and myosins, and fusion machinery such as SNAREs and 

tethering factors. The physiological state and microenvironment of the donor cell 

15 effects the number of MVs produced, and the physiological state and 

microenvironment of the recipient cell effects the number of MVs consumed. MVs 

also have a number of marker proteins, including cytosolic and plasma membrane 

associated proteins, as well as cytoskeletal proteins, heat shock proteins, integrins, 

and proteins containing post-translational modifications, although there are no known 

20 specific markers to distinguish MVs from exosomes. Like exosomes, MVs can be 

loaded with cargo (such as proteins, nucleic acids, and lipids) for delivery to another 

cell, thereby altering the recipient cell's functions (Doyle and Wang (2019) Cells 

8(7):727).  

c. Apoptotic Bodies 

25 Apoptotic bodies are released by dying cells into the extracellular space, and 

have a diameter from 50 nm to 5000 nm. Apoptotic bodies are formed when the cell's 

plasma membrane separates from the cytoskeleton due to increased hydrostatic 

pressure after the cell contracts. Unlike exosomes and MVs, apoptotic bodies contain 

intact organelles, chromatin, and small amounts of glycosylated proteins (Doyle and 

30 Wang (2019) Cells 8(7):727).  

2. Uptake of EVs
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Cells internalize EVs by fusion with the plasma membrane, or more 

commonly by endocytosis (Abels and Breakefield (2016) Cell Mol. Neurobiol.  

36(3):301-312). Uptake via endocytosis can be through several types of endocytotic 

processes, and different processes have been described in different cell types: clathrin

5 dependent endocytosis and phagocytosis have been described in neurons, 

macropinocytosis in microglia, phagocytosis and receptor-mediated endocytosis in 

dendritic cells, caveolin-mediated endocytosis in epithelial cells, and cholesterol- and 

lipid raft-dependent endocytosis in tumor cells. Blocking heparin sulfate 

proteoglycans (HSPGs) on the plasma membrane with heparin reduces the uptake of 

10 EVs in cell culture, as does blocking the scavenger receptor type B-1 (SR-B1) with a 

synthetic nanoparticle mimic of HDL, which suggests a role for HSPGs and SR-B1 in 

EV uptake (Abels and Breakefield (2016) Cell Mol. Neurobiol. 36(3):301-312).  

Fusion of EVs with the plasma membrane also is a method of uptake, and requires 

low pH conditions; treatment of EVs with the combination of a pH-sensitive 

15 fusogenic peptide with cationic lipids resulted in increased cellular uptake of 

exosomes and the cytosolic release of cargo within the exosomes (Nakase and Futaki 

(2015) Sci. Rep. 5:10112). Low pH conditions occur in tumors (Abels and Breakefield 

(2016) Cell Mol. Neurobiol. 36(3):301-312), so that EVs for delivering therapeutic 

payloads to tumor cells can enter cells through fusion with the plasma membrane.  

20 Like cells, EVs have extracellular receptors and ligands on the outside and 

cytoplasmic proteins and nucleic acid on the inside, and thus communicate with cells 

in different ways. EVs bind to the cell surface, undergo endocytosis, and/or fuse with 

the plasma membrane, and release their cargos in the extracellular space. If entering 

by endocytosis, the EV cargo must escape the degradative pathway; late endosomes 

25 can fuse with lysosomes or the plasma membrane, so cargo must exit before it is 

degraded in a lysosome or re-released through the fusion of MVBs with the plasma 

membrane. EVs containing cargo, including mRNAs and non-coding RNAs, can be 

transferred to recipient cells in culture and in vivo (Abels and Breakefield (2016) Cell 

Mol. Neurobiol. 36(3):301-312; Maas et al. (2017) Trends Cell Biol. 27(3):172-188).  

30 3. General Methods for Isolating EVs 

a. Ultracentrifugation



WO 2023/001894 PCT/EP2022/070371 

-56

Ultracentrifugation methods are used to isolate exosomes; alternative methods 

also have been developed. Due to the complex nature of the biological fluids from 

which exosomes are isolated, the overlap in physiochemical and biochemical 

properties between exosomes and other types of EVs, and the heterogeneity among 

5 exosomes, isolation methods can result in complex mixtures of EVs and other 

components of the extracellular space. Differential ultracentrifugation depends on the 

initial sedimentation of larger and denser particles from the extracellular matrix, and 

results in an enrichment of exosomes, but not a complete separation of exosomes from 

other components in the extracellular space. Density gradient centrifugation is another 

10 ultracentrifugation method and is based on separation by size and density in the 

presence of a density gradient (typically made of sucrose or iodoxinol) in the 

centrifuge tube. Density gradient centrifugation effectively separates EVs from 

protein aggregates and non-membranous particles but has low exosome recovery, 

although purity can be improved by coupling differential ultracentrifugation with 

15 types of density gradient centrifugation, such as rate-zonal centrifugation or isopycnic 

centrifugation (Doyle and Wang (2019) Cells 8(7):727).  

b. Size-Based Techniques 

There are a number of size-based techniques for isolating exosomes (Doyle 

and Wang (2019) Cells 8(7):727). Ultrafiltration separates particles based on the size 

20 and molecular weight cut off of the membrane, whereby particles larger than the 

molecular weight cut off of the membrane are retained, and particles smaller than the 

molecular weight cut off of the membrane are passed through into the filtrate; low 

isolation efficiency can occur however if the filter becomes clogged and vesicles 

become trapped. The ExoMirTM Kit (Bioo Scientific; Austin, TX) is a commercially 

25 available kit in which two membranes (200 nm and 20 nm) are placed into a syringe 

and a sample (typically pre-treated with centrifugation and proteinase K) is passed 

through the syringe; the larger vesicles remain above the first 200 nm filter, the 

smallest vesicles are passed through the syringe and discarded, and the vesicles 

between 20 and 200 nm remain between the two filters in the syringe. Sequential 

30 filtration also relies on a series of filtration steps to isolate exosomes (Doyle and 

Wang (2019) Cells 8(7):727).
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Size Exclusion Chromatography (SEC), often used in parallel with 

ultracentrifugation methods (in which the exosome pellet obtained from 

ultracentrifugation is resuspended and further purified using SEC), of exosomes is 

similar to using SEC to separate proteins. In SEC, a column is packed with a porous 

5 stationary phase in which small particles can penetrate and thus elute after larger 

particles. Typically SEC methods require several hours of run time; however, the qEV 

Exosome Isolation Kit (iZON Science, New Zealand) allows for rapid and precise 

exosome isolation by SEC within 15 minutes (Doyle and Wang (2019) Cells 

8(7):727).  

10 In Flow Field-Flow Fractionation (FFFF), a sample injected into a chamber is 

subjected to parabolic flow as it is pushed down the chamber, in addition to a flow 

perpendicular to the parabolic flow, a crossflow, to separate particles in the sample.  

Larger particles are more affected by the crossflow and are pushed toward the walls of 

the chamber, which have a slower parabolic flow, and smaller particles remain in the 

15 center. Smaller particles elute earlier, and larger particles later, in FFFF (Doyle and 

Wang (2019) Cells 8(7):727).  

In Hydrostatic Filtration Dialysis (HFD), hydrostatic pressure forces a sample 

through a dialysis tube with a membrane having a molecular weight cut off of 1000 

kDa. The result is that small solutes are able to pass through the tube, but larger 

20 particles, including exosomes and EVs, remain in the tube and can then be further 

separated using, for example, ultracentrifugation (Doyle and Wang (2019) Cells 

8(7):727).  

c. Immunoaffinity Capture-Based Techniques 

Immunoaffinity capture-based techniques can isolate exosomes based on 

25 expression of an antigen on the surface of the exosome, and allow for the isolation of 

exosomes derived from a particular source. In these methods, an antibody specific for 

a target antigen can be attached to a plate (e.g., in Enzyme-Linked Immunosorbent 

Assay, ELISA), magnetic beads (e.g., in magneto-immunoprecipitation), resins and 

microfluidic devices; these surfaces are then exposed to the exosome sample, 

30 resulting in the immobilization of the exosomes expressing the antigen. This assay 

requires that the protein/antigen for isolating the exosomes be expressed on the 

surface of the exosomes, and its specificity is limited by the specificity of the
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antibody that is used, often resulting in a lower yield hut higher purity of isolated 

exosomes. These methods also can be used to separate exosomes within mixed 

populations of EVs. Immunoaffinity capture-based techniques often are used afier 

ultracentrifugation or ultrafiltration (Doyle and Wang (2019) Cells 8(7):727).  

5 d. Exosome Precipitation 

Methods for precipitation of exosomes include precipitation by polyethylene 

glycol (PEG) and lectin. In PEG precipitation, the PEG polymer ties-ip the water 

molecules, allowing the other particles, including exosomes, to precipitate out of 

solution. PEG precipitation is quick and is not limited to the starting volume of 

10 solution, but lacks selectivity, as other EVs, extracellular proteins, and protein 

aggregates are precipitated with EVs. Sample pretreatment using filtration and/or 

ultracentrifugation can improve exosome yield. Commercially available kits for 

isolating exosomes using precipitation include, for example, ExoQuick@ kit (System 

Biosciences, Palo Alto, CA) and Total Exosome Isolation Kit (Thermo Fisher 

15 Scientific, Waltham, MA). Alternatively, lectin precipitation can be used, typically 

after ultracentrifugation, whereby lectins bind to carbohydrates on the surface of 

exosomes, altering their solubility and leading to their precipitation out of solution 

(Doyle and Wang (2019) Cells 8(7):727).  

e. Microfluidic Based Isolation Techniques 

20 Microfluidic based techniques isolate exosomes based on their physical and 

biochemical properties simultaneously, and are rapid, efficient, and require small 

starting volumes. In acoustic nanofilter, a matrix containing EVs and other cellular 

components is injected into a chamber and exposed to ultrasound waves. The particles 

respond differently to the radiation forces exerted by the waves, depending on their 

25 size and density;-large particles experience stronger forces and migrate faster toward 

the pressure nodes. The immuno-based microfluidic isolation technique is similar to 

that of an ELISA, although, unlike ELISAs, it does not require prior ultrafiltration or 

ultracentrifugation of exosomes (Doyle and Wang (2019) Cells 8(7):727). The 

ExoChip (Kanwar et al. (2014) Lab Chip. 14(11):1891-1900) and ExoSearch Chip 

30 (Zhao et al. (2016) Lah Chip. 16(3):489-496) have been developed to isolate 

exosomes using microfluidic technology.  

4. Microalgae-Derived Extracellular Vesicles (MEVs) 
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Microalgae are bioresources for the production of EVs for use in 

nanomedicine and other fields. The mechanism of secretion of EVs from microalgae 

is known in relation to primary and motile cilia/flagella (Picciotto et al. (2021) 

Biomater. Sci. doi:10.1039/dObm01696a). Chlamydomonas flagella are devoid of 

5 MVBs, thus, ciliary EVs shed from Chlamydomonas are classified as ectosomes.  

Studies have shown the shedding of ectosomes from flagellar and ciliary tips of the 

chlorophyte Chlamydomonas reinhardtii. EVs also have been observed along the 

length of the cilium in Chlamydomonas. Membrane budding and ciliary EV formation 

are mediated by components of the endosomal sorting complex required for transport 

10 (ESCRT), which are found in isolated ciliary transition zones, ciliary membranes, and 

ciliary EVs in Chlamydomonas and can act as sensors of membrane curvature. The 

formation of ciliary EVs also can occur when ciliary membrane trafficking is 

disrupted or during ciliary resorption (Wang and Barr (2018) Essays Biochem.  

62(2):205-213). Ciliary ectosomes from Chlamydomonas contain a lytic enzyme that 

15 digests the mother cell wall and is required for the release of daughter cells. Ift88-null 

mutants that do not have flagella were unable to be released from the mother cell, and 

the addition of ciliary ectosomes from wild-type cells rescued the phenotype, 

suggesting a role for the flagella and intraflagellar transport (IFT) machinery in EV 

production (Wang and Barr (2016) Cell Mol. Neurobiol. 36(3):449-457).  

20 EVs have been extracted from algal cells using ultra-centrifugation 

(Kuruvinashetti et al. (2020) 20" International Conference on Nanotechnology 354

357). This method is well established for the isolation of EVs. Briefly, the algal cells 

are cultured; the cultured algal cells are collected and centrifuged; the supernatant is 

collected (and further centrifuged); a sucrose solution is added to the supernatant; and 

25 the algal supernatant with the sucrose solution is ultra-centrifuged; because of the 

sucrose solution, the high-density EVs settle at the bottom of the ultra-centrifugation 

tube and can be collected using a pipette. Extracted algal EVs can be characterized in 

size and concentration using Nanoparticle Tracking Analysis (NTA). Studies using 

this method have isolated green algal EVs that range in size from 25-200 nm, with a 

30 concentration of 0.89E8 to 0.94E8 particles/mL (Kuruvinashetti et al. (2020) 201 

International Conference on Nanotechnology 354-357).
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An ultra-centrifugation protocol also can be used to isolate EVs from marine 

microalgae grown under various conditions; NTA showed that the nano-particles have 

a size distribution between 100 and 200 nm, and western blotting of proteins 

confirmed the presence of EV markers (VES4US, Extracellular vesicles from a 

5 natural source for tailor-made nanomaterials, 2020). Subsequent studies have 

identified microalgal small EVs (sEVs) isolated from the marine photosynthetic 

microalgal chlorophyte Tetraselmis chuii, termed nanoalgosomes. The production of 

nanoalgosomes is an evolutionarily conserved trait within microalgal strains as similar 

results were obtained using sEVs isolated from batch cultures of two other microalgae 

10 species, the chlorophyte Dunaliella tertiolecta, and the dinoflagellate Amphidinium 

sp. The nanoalgosomes were isolated using differential ultracentrifugation (dUC) and 

tangential flow filtration (TFF), as well as gradient ultracentrifugation, which was 

used to further purify samples enriched for small EVs by TFF or dUC. The isolated 

nanoalgosomes were shown to share characteristics of EVs from other sources. The 

15 EV yield (measured by sEV protein content and sEV number) from dUC and TFF was 

consistent with reported numbers of isolated EVs, around 109 EV particles/pg EV 

proteins. Biophysical analysis of particle size using multi-angle dynamic light 

scattering (DLS), nanoparticle tracking analysis (NTA), fluorescence nanoparticle 

tracking analysis (F-NTA), and fluorescence correlation spectroscopy (FCS) yielded 

20 consistent size distributions, with the size that appeared the most frequently from DLS 

(DLS mode) around 70 nm. Compared to exosomes derived from mammalian cells, 

which have a density of 1.15-1.19 g/mol, nanoalgosomes had a slightly lower density 

of 1.13 g/mol. Electron microscopy revealed that the nanoalgosomes are spherical, 

heterogeneous in size and shape, and possess a lipid-bilayer structure. Compared to 

25 the microvesicles (or large EVs, 1EVs) and lysates, the sEVs were enriched for three 

of the four target protein biomarkers (Alix, enolase, HSP70 and p-actin). DLS 

measurements indicated that the nanoalgosomes were resistant to changes in pH and 

stable in human blood plasma. The tumorigenic MDA-MB 231 breast cancer cell line, 

the non-tumorigenic 1-7 HB2 cell line, and the human hepatocarcinoma Hep G2 cell 

30 line did not show cytotoxic or genotoxic effects after nanoalgosomne treatment.  

Furthermore, the nanoalgosome were successfully taken up by the MDA-MB 231 and 

1-7 HB2 cell lines (Adamo et al. (2021) J. Extracell. Vesicles 10:el2081).  
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EVs can be isolated from different microalgae strains, and the microalgae

isolated EVs exhibit the key features of EVs. Eighteen microalgae strains 

(Ankistrodesmus sp., Brachiomonas sp., Chlamydomonas reinhardtii, Dunaliella 

tertiolecta, Tetraselinis chuii, Chloromonas sp., Rhodella violacea, Kirchneriella sp., 

5 Pediastrumsp., Nannochloropsissp., Cyanophoraparadoxa, Cryptomonas 

pyrenoidifera, Phaeodactylum tricornutum, Phaeothamnion sp., Diacronema sp., 

Isochrysis galbana, Stauroneis sp., and Amphidinium sp.) from the main microalgal 

lineages were studied, and included strains with a variety of features such as saltwater 

and freshwater inhabitants, small and large sized cells, colonial and single cells, and 

10 species with sequenced genomes. EVs were isolated using a differential 

ultracentrifugation protocol and characterized following the International Society for 

Extracellular Vesicles (ISEV) guidelines, and all strains tested showed the presence of 

EVs in the culture medium. EV-producing microalgae strains were established based 

on the EV protein content, the expression of EV protein markers (e.g., Alix, Hsp70, 

15 enolase, and p-actin), the total scattering signal (measured by dynamic light 

scattering, DLS) or total particle number (measured by NTA), and the sEV average 

size and size range. These promising EV-producing strains include Cyanophora 

paradoxa, Tetraselmis chuii, Amphidinium sp., Rhodella violacea, Diacronema sp., 

Dunaliella tertiolecta, Phaeodactv/um tricornutum, Pediastnrm sp., and 

20 Phaeothamnion sp. Specifically, the data for Cyanophora paradoxa showed -2x10 9 

sEV particles per mL of microalgal-conditioned media, with strong positive signals 

for EV markers, and a size distribution with a mode of 130 5 nm, in agreement with 

data from plant-derived vesicles. Cytotoxicity and genotoxicity studies showed that 

sEVs isolated from Cyanophora paradoxa, a freshwater Glaucophyte, did not show 

25 toxicity on the tumorigenic MDA-MB 231 breast cancer or C2C12 myoblast cell 

lines, neither overtime nor at different concentrations, nor did MDA MB 231 cells 

treated with the sEVs show morphological nuclear changes associated with apoptotic 

events (Picciotto et al. (2021) Biomater. Sci. doi:10.1039/dbmO1696a). Such studies 

have not considered Chlorella species.  

30 EVs also have been isolated from Snechocystissp. PCC6803 (a 

cyanobacterium), Chlamydomonas reinhardtii (a green microalgae), Euglena gracilis 

(a euglenophyte), and Haematococcus pluvialis (a chlorophyte) in work done by Zhao 
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et al., who also performed RNomic and proteomic analyses in EVs isolated from C.  

reinhardtii at different stages of cell growth and under different types of abiotic stress 

(Zhao et al. (2020) doi:10.21203/rs.3.rs-38027/v1). EVs were isolated using 

differential ultracentrifugation and filtration, and the resuspension was shown to 

5 contain membrane structures with small clumps of particles 110-120 nm in diameter, 

in line with the reported diameter of exosomes and small MVs, although there were 

differences in diameters between the species of microalgae. Specifically, EVs from C.  

reinhardtii had diameters between 37-710 nm, with an average particle diameter of 

120.1 nm. Synechocystis-derived EVs had diameters between 24-450 nm, with an 

10 average particle size of 94.68 nm. Despite the presence of a cell wall, 

Chlamydomonas cells were able to uptake EVs, as shown by the presence of EVs 

labeled with a fluorescent lipophilic dye inside microalgal cells. Thus, microalgal EVs 

can be absorbed by recipient cells. Non-coding RNAs were detected in microalgal 

EVs at different growth stages and treatment (biotic stress, nitrogen depletion, and 

15 nitrogen recovery), and proteomic analyses identified many flagellar-associated 

membrane proteins in microalgal EVs (Zhao et al. (2020) doi:10.21203/rs.3.rs

38027/v1).  

These studies show that microalgae produce EVs that can be isolated using 

traditional methods; microalgal-derived EVs are similar in size and concentration, and 

20 exhibit similar markers compared to EVs isolated from other species; EVs isolated 

from microalgae do not show cytotoxic or genotoxic effects in vitro; and that 

microalgal-derived EVs can be taken up by cells.  

It has been shown that EVs from mammalian origin can deliver cargo to a 

target cell and thus have therapeutic use for delivery of a variety of cargos for use in 

25 treating a number of diseases or conditions. For example, small molecules such as 

hydrophobic and hydrophilic drugs can be injected into exosomes, or macromolecular 

proteins and nucleic acids can be embedded into the exosomes. The nucleic acids can 

include those encoding a gene of interest. Specific targeting ligands, imaging probes, 

and covalent linkage could be attached to the exosome surface and tracked using 

30 NTA, fluorescence, or by bioluminescence. Besides a mention in a publication that 

microalgae EVs possibly can be used to deliver a drug of interest to a targeted cell, 

tissue, or organ (Kuruvinashetti et al. (2020) 2 0th International Conference on
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Nanotechnology 354-357), there is no published evidence nor technical descriptions 

that the uses described for mammalian EVs can be applied to or developed for 

microalgae-derived extracellular vesicles.  

As described and shown herein, however, algal EVs have a number of 

5 advantages over the use of existing drug delivery systems, such as, exosomes derived 

from mesenchymal stem cells, gold nanoparticles, liposomes and other plant- and 

animal-derived EVs. Mesenchymal stem cells are a commonly used source of 

exosomes, and exosomes derived from mesenchymal stem cells are used in drug 

delivery, for example anti-cancer vaccines, because they have enhanced passive 

10 targeting (a method of preparing a drug carrier system so that it remains circulating in 

the blood stream), as a result of their small size, indigenous nature, and ability to cross 

biological barriers. Mesenchymal stem cells, however, have limited secretion of 

exosomes, and scaling up production of exosomes is difficult due to the need to 

optimize purification, increase the homogeneity of exosomes, and establish efficient 

15 transfection strategies. Nanoparticles can lead to toxicity and current techniques for 

synthesizing nanoparticles are limited in their ability to scale for manufacturing 

purposes. Nanoparticle and liposome-based drug delivery methods also can lead to the 

formation of a teratoma (a tumor comprised of several different types of tissue).  

Liposome-based drug delivery methods have been further shown to be less efficient 

20 for internalization into a specific cell, tissue or organ, compared to exosomes. Plant

derived EVs, such as those from curcumin, ginger, grapefruit, and lemon, have been 

used for drug delivery, but their extraction process and use in treatment has not yet 

been optimized. The production of EVs from agricultural products, such as fruits and 

milk, is economically impractical and need 3-4 months to grow, compared to algal 

25 EVs, which can be grown anywhere and within a few days. Algal EVs avoid 

phagocytosis or degradation by macrophages and circulate for prolonged times in 

vivo, and have low immunogenicity. Algal EVs also have a lower risk of teratoma 

formation. Algae, thus, provide a source from which pure, well-characterized EVs of 

high quality can be obtained (Kuruvinashetti et al. (2020) 20 International 

30 Conference on Nanotechnology 354-357). Kuruvinashetti et al. does not describe the 

use of Chlorella species as a source of EVs, nor its advantages as a source.  

5. Green algae - Chlorella species



WO 2023/001894 PCT/EP2022/070371 

-64

Most of the previous studies and consideration of EVs have not focused on nor 

assessed Chlorella species as sources of EVs. Chlorella and the resulting EVs have 

advantages for growth, manipulation, and administration of drugs that other species 

and EVs do not provide. Green algae belong to phylum Chlorophyta, and encompass 

5 a diverse group of photosynthetic eukaryotes. Green algae include unicellular and 

multicellular organisms. Algae originally included in the genus Chlorella are among 

the most widely distributed and frequently encountered algae in freshwater. These 

algae exist in aqueous environments and on land. They are typically small (~2 to 10 

Lm in diameter), unicellular, spherical in shape, non-motile, and contain a single 

10 chloropast, and some have a rigid cell wall (Blanc et al. (2010) Plant Cell 

22(9):2943-2955).  

Molecular analyses have separated Chlorella species into two classes of 

chlorophytes: the Trebouxiophyceae, which contains the true Chlorella; and the 

Chlorophyceac. For use herein, Chlorella species include any that can be or that are 

15 used as food complement or that can be consumed by humans or other animals, such 

as livestock. Exemplary species include, but are not limited to, the species: Chlorella 

ellipsoidea, Chlorellapyrenoidosa, Chlorella sorokiniana, Chlorella vi/garis, and 

Chlorella variabilis.  

True Chlorella species are characterized by glucosamine as a major 

20 component of their rigid cell walls. Although most Chlorella species are naturally 

free-living, the Trebouxiophyceae include most of the known green algal 

endosymbionts, living in lichens, unicellular eukaryotes, plants, and animals (for 

example mussels and hydra). For example, Chlorella variabilis NC64A is a hereditary 

photosynthetic endosymbiont (or photobiont) of Paramecium bursaria, a unicellular 

25 protozoan, and NC64A also is a host for a family of large double-stranded DNA 

viruses that are occur in freshwater (Blanc et al. (2010) Plant Cell 22(9):2943-2955).  

a. Life Cycle 

In unicellular organisms, such as microalgae, life cycle is the same as the cell 

cycle. Chlorella is a haploid organism that reproduces asexually by autosporulation.  

30 The cell cycle and proliferation of Chlorella vulgaris has been investigated using flow 

cytometric analysis of 5(6)-carboxyfluorescein diacetate succinimidyl ester (CFSE)

stained algal cells by Rioboo et al. Their results indicate that, as generally described 
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for microalgae, the growth of C. vulgaris mother cells takes place during light 

periods, whereas cytoplasmic division and liberation of daughter cells takes place 

during dark periods. C. vulgaris also shows a distinct light/dark cycle, marked by an 

increase in cell size, cell complexity, and autofluorescence during periods of light, 

5 measured over a 96-hour period. A monoparametric histogram of CFSE-stained C.  

vulgaris cells showing only one peak of daughter cells indicates that each mother cell 

undergoes only one division cycle in 96 hours; the cytoplasmic division was further 

shown to take place during periods of darkness. Thus, the strain of C. vulgaris used 

exhibits three life cycle phases: 1) growth of mother cells, 2) cell division, and 3) 

10 liberation of daughter cells. C. vulgaris cells grew during 2 light periods and began to 

divide during following dark period; cell division occurs once the mother cells are 

double the size of daughter cells. Furthermore, C. vulgaris cells exposed to the 

herbicide terbutryn need a longer growth period in order to reach a large enough cell 

size to divide. This suggests there is a critical threshold size needed for C. vulgaris to 

15 complete the growth phase and begin the division phase, and that this critical 

threshold can control the progression of the G1 phase of the C. vulgaris cell cycle.  

Finally, this study demonstrates that the intensity of the peak of CFSE-fluorescence of 

mother cells is four times greater than that of the daughter cells, indicating that 4 

daughter cells are produced from each mother cell. Thus, C. vulgaris cells undergo a 

20 first mitosis followed by cytoplasmic division, and then two other simultaneous 

mitoses, which result in the liberation of 4 daughter cells (Rioboo et al. (2009) Aquat 

Toxicol 94(3):229-37).  

b. Genomic Analyses of Chlorella Species 

Although species of Chlorella are reported to be non-motile and lack a sexual 

25 cycle, genomic analyses of Chlorella variabilis NC64A (NC64A) and Chlorella 

vulgaris 211/11P (211/11P) reveal the presence of genes involved in sexual 

reproduction and motility (Blanc et al. (2010) Plant Cell 22(9):2943-2955; Cecchin et 

al. (2019) Plant J. 100(6):1289-1305). The NC64A nuclear genome (GenBank 

Accession No. ADICOOOOOOOO.1) is 46.2 Mb, and composed of 12 chromosomes. The 

30 meiosis-specific proteins dosage suppressor of MCk1 DMC1, homologous-pairing 

proteins HOP1 and HOP2, meiotic recombination protein MER3, meiotic nuclear 

division protein MND1, and mutS homolog protein MSH4 are encoded in NC64A;
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these genes also occur in most of the other sequenced chlorophyte algal species.  

Nineteen homologs of the Chlamydomonas gametolysin proteins, which promote 

disassembly of the gametic cell walls and allow gamete fusion, also were identified in 

NC64A. Additionally, an ortholog of the Chlamydomonas GCS1 protein, which is 

5 essential for cell fusion, occurs in NC64A (Blanc et al. (2010) Plant Cell 22(9):2943

2955). The primary genes involved in meiosis also occur in the Chlorella vulgaris 

211/1 lP 40 Mb genome (GenBank Accession No. SIDB00000000), in addition to the 

gene encoding gametolysin (g3347), and a gene encoding a protein that contains a 

domain with a putative GCS1/HAP2 function (Cecchin et al. (2019) Plant J.  

10 100(6):1289-1305). Thus, although Chlorella species have been observed only in the 

haploid phase, the presence of meiosis genes indicates that the life cycle of Chlorella 

could include a diploid phase.  

Similarly, while flagella have not been observed in NC64A, orthologs of the 

Chlamydomonas flagellar proteins were identified in the NC64A genome, including 

15 orthologs to the intraflagellar transport (IFT) proteins IFT52, IFT57, and IFT88, 

kinesin-2 motor protein FLA8, the kinesin-associated protein KAP, and proteins 

involved in the axonemal outer dynein arm (Blanc et al. (2010) Plant Cell 

22(9):2943-2955).  

Sequencing of three Chlorella sorokiniana strains, strain 1228, UTEX 1230, 

20 and DOE1412, reveals the presence of sex- and flagella-related genes (Hovde et al.  

(2018) Algal Research 35:449-461). The genome of several other Chlorella species 

has been sequenced: Chlorella protothecoides sp. 0710 (Gao et al. (2014) BMC 

Genomics 15(1):582; GenBank Accession No. APJOOOOOOOO); Chlorella 

sorokiniana UTEX 1602 (GenBank Accession No. LHPGOOOOOOOO) and Chlorella 

25 sp. strain SAG 241.80 (Micractinium conductrix; GenBank Accession No.  

LHPFOOOOOOOO) (Arriola et al. (2018) Plant J. 93(3):566-586); and the Chlorella 

vulgaris strains UTEX 395 (Guarnieri et al. (2018) Front. Bioeng. Biotechnol. 6:37; 

GenBank Accession No. LDKBOOOOOOOO), UMT-M1 (Teh et al. (2019) Data Brief 

27:104680; GenBank Accession No. VJNPOOOOOOOO), UTEX 259 (GenBank 

30 Accession No. VATWOOOOOOOO) and NJ-7 (Wang et al. (2020)AMol. Biol. Evol.  

37(3):849-863; GenBank Accession No. VATVOOOOOOOO).  
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c. Commercial and Biotechnological Uses of Chlorella 

The commercial cultivation of microalgae for food purposes began with the 

production of Chlorella vulgaris in Japan and Taiwan in the 1960s. Dried biomass 

products from Arthrospira and Chlorella are included in dietary supplements due to 

5 reports of high protein content, nutritive value, and health benefits. For example, 

Chlorella extracts have been shown to lower cholesterol and have antioxidant, 

antibacterial, and antitumor activities. Production of high yields of Chlorella is 

routine, and, as detailed herein, MEVs can be isolated from the cell culture medium.  

For its use as a pharmaceutical, it is known that ingestion of Chlorella is non-toxic 

10 and non-immunogenic in humans.  

Chlorella has been used in a variety of biotechnology applications, including 

biofuels, sequestering C02, producing molecules of high economic value, or 

removing heavy metals from wastewaters (Blanc et al. (2010) Plant Cell 22(9):2943

2955). Chlorella species show metabolic flexibility in response to environmental 

15 perturbations, and are capable of using nutrients, such as organic carbon and minerals, 

directly from wastewater for growth. Among microalgae, Chlorella species have 

higher photosynthetic efficiency over other photosynthetic organisms. Additionally, 

Chlorella vulgaris is able to grow either in autotrophic, heterotrophic or mixotrophic 

conditions (Zufniga et al. (2016) Plant Physiol. 172(1):589-602).  

20 Chlorella species also can be genetically modified by Agrobacterium

mediated transformation. A study by Cha et al. developed a method to genetically 

transform Chlorella vulgaris using the Agrobacterium tumefaciens strain LBA4404, 

and the presence of gene fragments in 30% of the transgenic lines, compared to the 

wild-type non-infected Chlorella, indicates the T-DNA was integrated into the 

25 Chlorella genome (Cha et al. (2012) World J. Microbiol. Biotechnol. 28:1771-1779).  

d. Chlorella MEVs 

As described herein, Chlorella species, such as C. vulgaris, are advantageous 

species for the production of EVs, referred to herein as MEVs, for use for delivery of 

biomolecules and small molecules for many applications, including therapeutic, 

30 diagnostic, and cosmetic uses. Of particular interest herein are MEVs produced by 

Chlorella species. Chlorella EVs have not been exploited as sources of MEVs for 

exogenous loading of biomolecular products or small molecule drugs or diagnostic
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agents. Chlorella, as a source of EVs for such applications, provides numerous 

advantages. Chlorella is a haploid organism, which means that specific and targeted 

variants can be produced by genetic engineering; it readily can be genetically 

modified or loaded to produce or contain biologically active molecules and small 

5 molecules. Stable cell lines can be produced, including stable producers of encoded 

products. They are defined products, and, when exogenously loaded, the resulting 

compositions contain EVs that contain the same cargo.  

Detailed genetic maps can be obtained, and correlations between genotype and 

phenotype can be established. Chlorella genomes have been fully sequenced, so the 

10 structure and function of various genes can be known. Phylogenetically, Chorella is 

at the very crossroads between higher plants and microalgae. As such, Chlorella 

shares with higher plants a significant (and useful) number of molecular biological 

and metabolic features, but still is a unicellular haploid microalgae. Exemplary of 

molecular biological features shared with eukaryotes is the intracellular machinery 

15 that involves the dicer enzyme system for processing exogenous RNA into siRNA.  

Chlorella is autotrophic; unlike mammalian and other animal cells, it can therefore be 

cultured and reproduced without the need for nutrients or factors of animal origin.  

With respect to use of its EVs as therapeutics, Chlorella species are not toxic.  

For example, tablets made from Chlorella vulgaris biomass (i.e., compressed whole 

20 Chlorella cells) have been consumed regularly for years by the public worldwide as a 

dietary supplement, without constraints related to toxicity or immunogenicity. Japan 

is the world leader in the consumption of Chlorella biomass. It also is used, for 

example, in Japan, for medical treatments because it has shown to have 

immunomodulatory properties and purported anti-cancer activities, for use for anti

25 aging applications, such as for cardiovascular diseases, hypertension and cataracts; it 

reduces the risk of atherosclerosis and stimulates the synthesis of collagen for the 

skin.  

Chlorella cells naturally produce extracellular vesicles (EVs) that respond to 

the 'standard specifications' of better known EVs (such as mammalian EVs). EVs 

30 from plant origin bear a number of features that make them more 

promising/convenient than synthetic nanoparticles or semisynthetic EVs, for use as a 

drug delivery system in humans. These include, for example, higher stability, lower 
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toxicity, and lower immunogenicity. Being as close as plants as it is, Chlorella 

provides a source of EVs with similar characteristics to plant EVs. At the same time, 

mass production of Chlorella in large scale is easier and cheaper than for higher 

plants. The glycosylation pattern of membrane proteins in Chlorella is 

5 similar/identical to the glycosylation pattern present in higher plants.  

D. EXOGENOUSLY LOADED MICROALGAE EXTRACELLULAR 

VESICLES (MEVS), CARGO, AND TARGETS 

Targets and cargo (see discussions below) include any known to those of skill 

in the art.  

10 1. Isolation of MEVs 

Methods for isolation are discussed in the sections above and detailed in the 

Examples.  

2. MEV Loading, and Cargos 

The MEVs can be loaded with any desired cargo (also referred to as a 

15 payload), including, but not limited to, nucleic acid molecules, including, for example 

RNAi, plasmids, anti-sense nucleic acids, nucleic acids encoding the RNAi or anti

sense nucleic acid, detectable marker proteins and tags, small molecule drugs, gene 

editing systems, and others, and combinations thereof. The MEVs can deliver 

therapeutic molecules, can serve as vaccines, and can be used in human and other 

20 animal health, agricultural applications, gene therapy applications, including delivery 

genes, modification of genes with gene editing systems, and gene silencing nucleic 

acids, cosmetic applications, dermatological applications, diagnostic applications, 

industrial uses, and others. The MEVs can deliver nutrients, or regulators of gene 

pathways to produce a beneficial product, and can be used to deliver gene editing 

25 systems, such as CRISPR/Cas and to effect gene editing. The MEVs can be used to 

deliver gene therapy vectors, such as, but not limited to, adeno-associated (AAV) 

virus vectors, adenovirus vectors, vaccinia virus-derived vectors, and others, and products.  

Diseases and conditions that can be treated include any known to those of skill 

in the art, including hut not limited to, cardiovascular diseases, metabolic diseases, 

30 infections, including respiratory infections, bladder infections and other urinary tract 

infections, infectious diseases, including viral disease, such as hepatitis, HIV, corona 

viruses, including SARS-Cov-2, CNS diseases, ocular diseases, and liver diseases. As 
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discussed, delivered cargo includes protein products, such as antibodies and antigen

binding forms thereof, RNA products, such as, but not limited to, siRNA, miRNA 

(micro RNA), IncRNA (long non-coding RNA), saRNA (small activating RNA), 

shRNA, and mRNA, nucleic acid encoding the products, such as plasmids, nucleic 

5 acid products such as DNA encoding anti-sense oligonucleotides and also the anti

sense oligonucleotides, and small molecule drugs.  

The MEVs can carry cargos that include reporter genes and proteins and other 

detectable products, such as, for example, a fluorescent protein, such as, but not 

limited to an enhanced green fluorescent protein (EGFP; SEQ ID NO:10), a luciferase 

10 gene (SEQ ID NO:11), luxA (SEQ ID NO:8), luxB (SEQ ID NO:9), and the Lux 

operon (luxCDABE and luxABCDE; SEQ ID NO:12).  

Other cargos can target genes or products involved in diseases, such as, but 

not limited to, Peptidyl-prolyl cis-trans isomerase FKBP4 or FKBP52 (SEQ ID 

NO:1); gamma-aminobutyric acid type B receptor subunit 1 (GABBR1; SEQ ID 

15 NO:3); oncogenes such as MYCN or NMYC (SEQ ID NO:38), RAS (H-RAS, N

RAS, and K-RAS; see SEQ ID NOs:39, 40, and 41, respectively), BCL2 (SEQ ID 

NO:43), and PLK1 (SEQ ID NO:44). Genes involved in diseases, such as oncogenes, 

and checkpoints, can be modulated by cargo that encodes a product that inhibits or 

agonizes expression of a gene, or inhibits or agonizes a gene product. Exemplary of 

20 such modulators, are RNAis, such as for example, siRNAs, miRNAs, shRNAs, anti

sense oligonucleotides (ASOs), peptides and/or tetratricopeptides. For example, 

siRNAs and ASOs targeting EGFP (SEQ ID NOs:5 and 6), firefly luciferase (SEQ ID 

NO:7), MYCN (SEQ ID NOs:13-19), RAS (SEQ ID NOs:20-27), BCL2 (SEQ ID 

NOs:29-31), and PLK1 (SEQ ID NOs:32-35), and microRNA-34A, which targets 

25 MYC and BCL2 (SEQ ID NO:28), are exemplified herein.  

Gene silencing using RNA interference, including siRNAs and microRNAs, 

can be used to silence developmental genes, such as, for example, adhesion 

molecules, cyclin kinase inhibitors, Wnt family members, Pax family members, 

Winged helix family members, Hox family members, cytokines/lymphokines and 

30 their receptors, growth/differentiation factors and their receptors, and 

neurotransmitters and their receptors; oncogenes; tumor suppressor genes; enzymes; 

genes associated with a pathological condition; genes associated with autoimmune
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diseases; anti-angiogenic genes; angiogenic genes; immunomodulator genes; genes 

associated with alcohol metabolism and liver function; genes associated with 

neurological disease; genes associated with tumorigenesis or cell transformation; and 

genes associated with metabolic diseases and disorders (see, e.g., WO 2009/082606, 

5 JP 2014-240428A, WO 2011/072292A2, WO 2010/141724, and WO 2020/097540).  

These types of products can be delivered in or encoded in MEVs to activate genes or 

pathways or to provide therapeutic effects. Certain cytokines can be used to treat 

diseases/disorders, such as certain cancers, in which immune suppression plays a role.  

Extracellular vesicles and exosomes also can be used to transfer therapeutic 

10 agents such as nucleic acids, such as microRNA, mRNA, tRNA, rRNA, siRNA, 

regulatory RNA, non-coding and encoding RNA, DNA fragments, and DNA plasmids 

(see,e.g., CN105821081A and CN110699382A); nucleotides or amino acids 

comprising a detectable moiety or a toxin or that disrupts transcription or translation, 

respectively; polypeptides (e.g., enzymes); lipids; carbohydrates; and small molecules 

15 (e.g., small molecule drugs and toxins) (see, U.S. Patent No. 10,195,290). Non

limiting examples of proteins that may be encoded for by the nucleic acid cargo 

molecule include, but are not limited to: antibodies, intrabodies, single chain variable 

fragments, affibodies, enzymes, transporters, tumor suppressors, viral or bacterial 

inhibitors, cell component proteins, DNA and/or RNA binding proteins, DNA repair 

20 inhibitors, nucleases, proteinases, integrases, transcription factors, growth factors, 

apoptosis inhibitors and inducers, toxins, structural proteins, neurotrophic factors, 

membrane transporters, nucleotide binding proteins, heat shock proteins, CRISPR

associated proteins, cytokines, cytokine receptors, caspases and any combination 

and/or derivatives thereof (see, e.g., AU2018365299).  

25 For example, as summarized in the table below, a cocktail of three siRNA 

oligonucleotides targeting human MYCN with two thymidine residues (dTdT) at the 

3'-end of the sequence (purchased from B-Bridge International Inc. (Sunnyvale, CA)) 

can be used. The anti-MYCN siRNA (siMYCN) and negative control siRNA 

(nontarget control pool) (siNeg) (both ON-TARGETplus siRNA, Dharmacon, 

30 Cambridge, UK) were used (see Ref. 1 (Nara et al. (2007) Int. J. Oncol. 30(5):1189

1196)). Exemplary target oncogenes and exemplary sequences of siRNA are provided 

in the table below.
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Target Type of Sequence(s) SEQ 
oncogene sequence ID 

NO.  
1MYCN siRNA siMYCN-1: sense 5'-CGGAGATGCTGCTTGAGAA-3' 90 

cocktail siMYCN-2: sense 5'-CGGAGTTGGTAAAGAATGA-3' 91 
siMYCN-3: sense 5'-CAGCAGTTGCTAAAGAAAA-3' 92 

2 MYCN siRNA sense 5'-CAGCAGUUGCUAAAGAAAAUU-3' 93 
antisense5'-UUUUCUUUAGCAACUGCUGUU-3' 94 

3MYCN siRNA 5'-UGAUCUGCAAGAACCCAGA-3' 95 
4MYCN ASO 5'-AAC GTT GAG GGG CAT-3' 96 
5RAS Synthetic Syn-miR-143s 

miRNA #1: Wild type 
S 3'-GGUCUCUACGUCGUGACGUGGAGU-5' 97 
AS 5'-UGAGAUGAAGCACUGUAGCUCAGG-3' 98 
#12: F/Ome type 
S 3'- GGUCUCUACGUCGUGACGUGGAGU-5' 97 
AS 5'-UAGAAGAUGAAGCACUGUAGCUCAdTdT-3' 99 
Key: N (italicized): 2'-F RNA 

N (bold): 2'-Ome RNA 
N (normal font):RNA 
A:PS 

N (underlined): mismatch 
6RAS siRNA siR-KRAS: 5'-AAUGCAUGA CAACACUGGAUGACCG-3' 100 

siR-HRAS: 5'-CCAUCCAGCUGAUCCAGAACCAUUU-3' 101 
7 RAS siRNA GGACUCUGAAGAUGUACCUAGGUACAUCUUCAGAGUCC 102 
8mutated K- ASO 5'-CTACGCCACAAGCTCCA-3' 103 
RAS 
9MYC, miRNA Homo sapiens microRNA 34a (MIR34A), microRNA 28 
BCL2 
10BCL2 3p-siRNA sense GCAUGCGGCCUCUGUUUGA 104 

anti-sense CGUACGCCGGAGACAAACU 105 
11BCL2 ASO TCTCCCAGCGTGCGC CAT 106 

1 2 PLK1 Modified sense: 5'-AGA UCA CCC UCC UUA AAU AUU-3' 107 
siRNA antisense: 5'-UAU UUA AGG AGG GUG AUC UUU-3' 108 

note: 2'-O-methylated modified nudeotides in bold 
1 3 PLK1 siRNA 5'-AAGGGCGGCUUUGCCAAGUGC-3' 109 

1 4 PLK1 ASO P12:ACC AGT CCGGAGGGGAGGGC 110 

1 Nara et al. (2007) Int. J. Oncol. 30(5):1189-1196; Silencing of MYCN by RNA 
interference induces growth inhibition, apoptotic activity and cell differentiation in a 
neuroblastoma cell line with MYCN amplification 

2 Maeshima et al. (2020) Nucleic Acid Ther. 30(4):237-248; MYCN Silencing by RNAi 
5 Induces Neurogenesis and Suppresses Proliferation in Models of Neuroblastoma with 

Resistance to Retinoic Acid 
3 Veas-Perez de Tudela et al. (2010) J Neurochem. 113(4):819-825; Human 

neuroblastoma cells with MYCN amplification are selectively resistant to oxidative stress by 
transcriptionally up-regulating glutamate cysteine ligase 

10 4 Watson et al. (1991) Cancer Res. 51(15):3996-4000; Inhibition of c-myc expression by 
phosphorothioate antisense oligonucleotide identifies a critical role for c-myc in the growth of 
human breast cancer 

5 Yoshikawa et al. (2019) Mol. Ther. Methods Clin. Dev. 13:290-302; Anti-cancer Effects 
of a Chemically Modified miR-143 on Bladder Cancer by Either Systemic or Intravesical 

15 Treatment 
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6 Tsujino et al. (2019) Cancer Sci. 110(7):2189-2199; MicroRNA-143/Musashi-2/KRAS 
cascade contributes positively to carcinogenesis in human bladder cancer 

7 Tirella et al. (2019) Int. J. Phann. 561:114-123; CD44 targeted delivery of siRNA by 
using HA-decorated nanotechnologies for KRAS silencing in cancer treatment 

5 8 Nakada et al. (2001) Pancreatology 1(4):314-319; Antisense oligonucleotides specific 
to mutated K-ras genes inhibit invasiveness of human pancreatic cancer cell lines 

9 Adams et al. (2015) Expert Opin. There. Targets 20(6):737-753; The Tumor-Suppressive 
and Potential Therapeutic Functions of miR-34a in Epithelial Carcinomas 

10 Poeck et al. (2008) Nat. Med. 14(11):1256-1263; 5'-Triphosphate-siRNA: turning gene 
10 silencing and Rig-I activation against melanoma 

11 Szegedi et al. (2008) Pathol. Oncol. Res. 14(3):275-279; Bcl-2 Antisense 
Oligonucleotide Inhibits the Proliferation of Childhood Leukemia/lymphoma Cells of the B
cell Lineage 

12 Ripoll et al. (2018) RSC Adv. 8:20758-20763; Co-delivery of anti-PLK-1 siRNA and 
15 camptothecin by nanometric polydiacetylenic micelles results in a synergistic cell killing 

13 Liu et al. (2012) BMC Cancer 12:519; MicroRNA-100 is a potential molecular marker 
of non-small cell lung cancer and functions as a tumor suppressor by targeting polo-like 
kinase 1 

14 Spinkuch ct al. (2008) Aeoplasia 10(3):223-234; Dowuregulation of Plk I expression 
20 by receptor-mediated uptake of antisense oligonucleotide-loaded nanoparticles 

Cargo bioactive molecules can target central nervous system diseases, such as 

neurodegenerative diseases, such as Alzheimer's Disease. Exemplary of such is 

FKBP52 and the tetratricopeptide derivative therefrom. The full sequence of human 

peptidyl-prolyl cis-trans isomerase FKBP4 is (SEQ ID NO:1): 

25 MTAEEMKATESGAQSAPLPMEGVDISPKQDEGVLKVIKREGTGTEMPMIGDRVFVHYTGW 

LLDGTKFDSSLDRKDKFSFDLGKGEVIKAWD-AIATMKVGEVCHICKPEYAYGSAGSPP 

KIPPNATLVFEVELFEFKGEDLTEEEDGGIIRRIQTRGEGYAKPNEGAIVEVALEGYYKD 

KLFDQRELRFEIGEGENLDLPYGLERAIQRMEKGEHSIVYLKPSYAFGSVGKEKFQIPPN 

AELKYELHLKSFEKAKESWEMNSEEKLEQST-VKERGTVYFKEGKYKQALLQYKKIVSWL 
30 EYESSFSNEEAQKAQALRLASHLNLAMCHLKLQAFSAAESCNKALELDSNNEKGLFRRG 

EAHLAVNDFELARADFQKVLQLYPNNKAAKTQLAVCQQRIRRQLAREKKLYANMFERLAE 

EENKAKAEASSGDIIPTDTEMKEEQKSNTAGSQSQVETEA 

The tetratricopeptide repeat (TPR) domain 260-400 is (SEQ ID NO:2): 

MNSEEKLEQST-VKERGTVYFKEGKYKQALLQYKKIVSWLEYESSFSNEEAQKAQALRLA 

35 SHLNLAMCHLKLQAFSAAIESCNKALELDSNNEKGLFRRGEAHLAVNDFELARADFQKVL 

QLYPNNKAAKTQLAVCQQRI 

A relatively simple in vitro model was developed by a group from Institut 

National de la Sant& et de la Recherche M6dicale, Universit6 Paris XI and they 

described their studies (see, Chambraud et al. (2007) FASEB J 21(]11):2787-97; and 

40 Chabraud et al. (2010) Proc. Nat. Acad. Sci. U.S.A. 107(6):2658-63). The effect of 

depletion of FKBP52 in PC12 cultured cells was examined by introducing two 

different small, interfering RNA (siRNA) duplexes specific for rat FKBP52, named 
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RNAi 1 and RNAi 2. The sense sequence of siRNAs and an oligonucleotide duplex 

with a scrambled sequence corresponding to RNAi 1 were used as negative control. In 

these experiments, the level ofFKBP52 analyzed by Western blot was substantially 

reduced after 48 h and remained low 72 h post-transfection. Tubulin and FKBP52 

5 staining was performed 72 h post transfections. In cells transfected with RNAi 1 or 2, 

FKBP52 staining was significantly lower than that observed in control cells, and 

tubulin staining revealed a change in the PC12 cell phenotype-in particular, the loss 

of FKBP52 in PC12 cells results in these cells forming extensions. Therefore, these 

cells acquired a differentiated phenotype that could be compared with PC12 cells 

10 treated with NGF. No significant modification could be observed in cells transfected 

with controls. In another study, Chambraud et al. (Proc. Natl. Acad. Sci. U.S.A., cited 

above) reports that FKBP52 prevents Tau Accumulation and Neurite Outgrowth in 

PC12 Cells. The FKBP52-inducible expression system based on a tetracycline

responsive element was used. The system allows the generation of a stably 

15 transformed PC12 cell line to determine a cellular role for FKBP52. Among clones 

that were positively tested, one clone, so-called H7C2, was selected and used to study 

the effects of FKBP52 overexpression on PC12 cells and to further investigate the 

relationship between FKBP52 and Tau. Under basal conditions, H7C2 cells expressed 

endogenous FKBP52, and treatment with doxycycline (Dox) resulted in a marked 

20 increase of recombinant FKBP52 protein expression. FKBP52 induction in H7C2 

cells was about four-fold after 5 days of Dox treatment. Next, the effect of FKBP52 

on the accumulation of Tau was examined. The amount of Tau protein was 

determined by Western blotting of extracts from cultures of either PC12 cells or 

H7C2 cells, treated or not with nerve growth factor (NGF) (50 nM) for 5 days with or 

25 without Dox. In PC12 cells, FKBP52 expression was unchanged after treatment with 

NGF. As expected, in both PCl2 and H7C2 cells, an increase in Tau was observed 

after NGF treatment. When H7C2 cells were exposed to Dox in addition to NGF, so 

that they overexpress FKBP52, no additional accumulation of Tau protein occurred.  

An increase in Tau protein was still observed in PC12 cells treated with NGF and 

30 Dox, ruling out the possibility that Dox was responsible for the lack of decrease in 

Tau. The report concludes that FKBP52 prevents the accumulation of Tau induced by 

NGF in PC12 cells.  

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2023/001894 PCT/EP2022/070371 

-75

Because one role of Tau is to stimulate neurite outgrowth, the consequence of 

FKBP52 overexpression on neurite length in PC12 and H7C2 cells also was 

investigated. In the absence of NGF, no neurite outgrowth was observed in H7C2 

cells, whether or not they were treated with Dox for a week. In H7C2 cells treated 

5 with 50 nM NGF and Dox, a 40% (±7) decrease in neurite length, compared to 

control (H7C2 not treated with Dox) was observed. The same effect of Dox on neurite 

length was observed in H7C2 cells treated with 10 or 20 nM NGF. Dox by itself was 

not involved in the process of neurite outgrowth because there was no difference in 

neurite length between Dox-treated and untreated PC12 cells observed. The inhibition 

10 of neurite outgrowth resulting from FKBP52 overexpression is in agreement with the 

previous report from Chambraud et al. showing that the loss of FKBP52 in PC12 cells 

results in the formation of neurite extensions. The FKBP52 effect on neurite length 

could be explained by the binding of Tau to FKBP52, removing Tau from 

microtubules. The prevention of Tau accumulation by overexpression of FKBP52 is 

15 consistent with the decrease of neurite length and suggests a potential role of this 

immunophilin in Tau function. Hence, the above target and sequences can be 

delivered or encoded in MEVs for treatment of Alzheimer's Disease by preventing 

accumulation of Tau.  

Reporter genes, reporter proteins, and/or modulators thereof can be 

20 delivered in the MEVs.  

Reporter proteins 

Target sequences, in the form of siRNAs, miRNAs, anti-sense 

oligonucleotides (ASOs), peptides and/or tetratricopeptides, to modulate (inhibition or 

stimulation) of each of the marker genes, such as a GFP protein, a eukaryotic 

25 luciferase, or a prokaryotic Luciferase, such as: Lux operon (luxCDABE) and lux 

operon (luxABCDE), can be used, for example for diagnostics and gene expression 

assessments (SEQ ID NOs:5-6, 7, and 62-65, respectively): 

Target Typeof Sequence(s) SEQ ID 
gene sequence NO.  
EGFP siRNA sense:5'-GCAAGCIJGACCCUGAAGUtJCAUIJU-3' 5 

antisense:5'-AUGAACUUCAGGGUCAGCUUGCCG-3' 6 
firefly shRNA 5'-CTGACGCGGAATACTTCGA-3' 7 
luciferase 
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luxA siRNA sense: 5'-CAAACAGAGGUAAUGAAAUGGUUG-3' 62 
(Lux antisense:3'-CAACCAUtUCAtUACCUCUGUUUG- 63 
operon) 5' 
luxB siRNA sense: 5'-AUGUUAAGUUGAAUAAGUUCUGCA-3' 64 
(Lux antisense:3'-UGCUCUUGAAUAAGUUGAATUGAU- 65 
operon) 5' 

Other exemplary cargo can include chemotherapeutic agents, which include 

but are not limited to alkylating agents such as thiotepa and cyclophosphamide 

(available under the trademark CYTOXAN®); altyl sulfonates such as busulfan, 

improsulfan and piposulfan; androgens such as calusterone, dromostanolone 

5 propionate, epitiostanol, mepitiostane, and testolactone; anti-adrenals such as 

aminoglutethimide, mitotane, and trilostane; anti-androgens such as flutamide, 

nilutamide, bicalutamide, leuprolide, and goserelin; antibiotics such as aclacinomycin, 

actinomycin, anthramycin, azaserine, bleomycin, cactinomycin, calicheamicin, 

carubicin, carminomycin, carzinophilin, chromomycin, dactinomycin, daunorubicin, 

10 detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin, epirubicin, esorubicin, 

idarubicin, marcellomycin, mitomycin, mycophenolic acid, nogalamycin, olivomycin, 

peplomycin, porfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, 

streptozocin, tubercidin, ubenimex, zinostatin, and zorubicin; anti-estrogens including 

for example tamoxifen, raloxifene, aromatase inhibiting 4(5)-imidazoles, 4

15 hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone, and toremifene 

(Fareston"); anti-metabolites such as methotrexate and 5-fluorouracil (5-FU); folic 

acid analogs such as denopterin, methotrexate, pteropterin, and trimetrexate; 

aziridines such as benzodepa, carboquone, meturedepa, and uredepa; ethylenimines 

and methylmelamines including altretamine, triethylenemelamine, 

20 triethylenephosphoramide, triethylenethiophosphoramide and trimethylol melamine; 

folic acid replenisher such as folinic acid; nitrogen mustards such as chorambucil, 

chlornaphazine, chlorophosphamide, estramustine, ifosfamide, mechlorethamine, 

mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine, 

prednimustin, trofosfamide, and uracil mustard; nitrosourcas such as carmustine, 

25 chlorozotocin, fotemustine, lomustine, nimustine, and ranimustine; platinum analogs 

such as cisplatin and carboplatin; vinblastine; platinum; proteins such as arginine 

deiminase and asparaginase; purine analogs such as fludarabine, 6-mercaptopurine, 

thiamiprine, and thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6
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azauridine, carmiofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine, 

floxuridine, 5-FU; taxanes such as paclitaxel (e.g., sold under the trademark 

TAXOL(, Bristol-Myers Squibb Oncology, Princeton, N.J.) and docetaxel (e.g., sold 

under the trademark TAXOTERE@, Rhone-Poulenc Rorer, Antony, France); 

5 topoisomerase inhibitor RFS 2000; thymidylate synthase inhibitor (such as 

Tomudex@ chemotherapy drug); additional chemotherapeutics including aceglatone; 

aldophosphamide glycoside; aminolevulinic acid; amsacrine; bestrabucil; bisantrene; 

edatrexate; defosfamide; demecolcine; diaziquone; difluoromethylornithine (DFMO); 

eflornithine; elliptinium acetate; etoglucid; gallium nitrate; hydroxyurea; lentinan; 

10 lonidamine; mitoguazone; mitoxantrone; mopidamol; nitracrine; pentostatin; 

phenamet; pirarubicin; podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK® 

medication; razoxane; sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,2', 

2"-trichlorotriethylamine; urethan; vindesine; dacarbazine; mannomustine; 

mitobronitol; mitolactol; pipobroman; gacytosinc; arabinoside ( Ara-C); 

15 cyclophosphamide; thiotepa; chlorambucil; gemcitabine; 6-thioguanine; 

mercaptopurine; methotrexate; ctoposide (VP-16); ifosfamide; mitomycin C; 

mitoxantrone; vincristine; vinorelbine; Navelbine®; Novantrone; teniposide; 

daunomycin; aminopterin; Xeloda*; ibandronate; CPT-11; retinoic acid; 

esperamycins; capecitabine; and topoisomerase inhibitors such as irinotecan.  
20 

Pharmaceutically acceptable salts, acids or derivatives of any of the above also can be used.  

Chemotherapeutic agents include prodrugs, which include, but are not limited 

to, phosphate-containing prodrugs, thiophosphate-containing prodrugs, sulfate

containing prodrugs, peptide-containing prodrugs, D-amino acid-modified prodrugs, 

glycosylated prodrugs, beta-lactam-containing prodrugs, optionally substituted 
25 

phenoxy acetamide-containing prodrugs or optionally substituted phenylacetamide

containing prodrugs, 5-fluorocytosine and other 5-fluorouridine prodrugs which can 

be converted into the more active cytotoxic free drug.  

Other cargo include, for example, anti-angiogenic agents. Anti-angiogenic 

agents can be a small molecule or protein, such as an antibody, Fc fusion, and 
30 cytokine, that binds to a growth factor or growth factor receptor involved in 

promoting angiogenesis. Examples of anti-angiogenic agents include but are not 

limited to antibodies that bind to Vascular Endothelial Growth Factor (VEGF) or that 
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hind to VEGF-R, RNA-hased therapeutics that reduce levels of VEGF or VEGF-R 

expression, VEGF-toxin fusions, Regeneron's VEGF-trap, angiostatin (plasminogen 

fragment), antithrombin III, angiozyme, ABT-627, Bay 12-9566, BeneFin, 

bevacizumab, bisphosphonates, BMS-275291, cartilage-derived inhibitor (CDI), CAI, 

5 CD59 complement fragment, CEP-7055, Col 3, Combretastatin A-4, endostatin 

(collagen XVIII fragment), farnesyl transferase inhibitors, fibronectin fragment, 

GRO-beta, halofuginone, heparinases, heparin hexasaccharide fragment, HMV833, 

human chorionic gonadotropin (hCG), IM-862, interferon alpha, interferon beta, 

interferon gamma, interferon inducible protein 10 (IP-10), interleukin-12, kringle 5 

10 (plasminogen fragment), marimastat, metalloproteinase inhibitors (e.g., TIMPs), 2

methoxyestradiol, MMI 270 (CGS 27023A), plasminogen activator inhibitor (PAI), 

platelet factor-4 (PF4), prinomastat, prolactin 16 kDa fragment, proliferin-related 

protein (PRP), PTK 787/ZK 222594, retinoids, solimastat, squalamine, SS3304, 

SU5416, SU6668, SU 1248, tetrahydrocortisol-S, tetrathiomolybdate, thalidomide, 

15 thrombospondin-1 (TSP-1), TNP470, transforming growth factor beta (TGF-), 

vasculostatin, vasostatin (calreticulin fragment), ZS6126, and ZD6474.  

Other cargo include tyrosine kinase inhibitors, which include, but are not 

limited to quinazolines, such as PD 153035, 4-(3-chloroanilino) quinazoline; 

pyridopyrimidines; pyrimidopyrimidines; pyrrolopyrimidines, such as CGP 59326, 

20 CGP 60261 and CGP 62706; pyrazolopyrimidines, 4-(phenylamino)-7H-pyrrolo(2,3

d) pyrimidines; curcumin (diferuloylmethane, 4,5-bis (4-fluoroanilino) phthalimide); 

tyrphostins containing nitrothiophene moieties; PD-0183805 (Warner-Lambert); 

antisense molecules (e.g., those that bind to ErbB-encoding nucleic acid); 

quinoxalines (U.S. Pat. No. 5,804,396); tyrphostins (U.S. Pat. No. 5,804,396); PTK

25 787 (Novartis/Schering A G); pan-ErbB inhibitors such as C1-1033 (Pfizer); 

AffinitacTM cancer treatment (ISIS 3521; Isis/Lilly); Imatinib mesylate (ST1571, 

Gleevec@ chemotherapy medication; Novartis); PKI 166 (Novartis); GW2016 (Glaxo 

SmithKline); C1-1033 (Pfizer); EKB-569 (Wyeth); Semaxinib (Sugen); ZD6474 

(AstraZeneca); PTK-787 (Novartis/Schering A G); IMC-IC11 (ImClone); or as 

30 described in any of the following patent publications: U.S. Pat. No. 5,804,396; PCT 

WO 99/09016 (American Cyanamid); PCT WO 98/43960 (American Cyanamid); 

PCT WO 97/38983 (Warner-Lambert); PCT WO 99/06378 (Warner-Lambert); PCT 
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WO 99/06396 (Warner-Lambert); PCT WO 96/30347 (Pfizer, Inc.); PCT WO 

96/33978 (AstraZeneca); PCT WO 96/33979 (AstraZeneca); PCT WO 96/33980 

(AstraZeneca), gefitinib (Iressa® medication, ZD1839, AstraZeneca), and OSI-774 

(Tarceva@ medication, OSI Pharmaceuticals/Genentech).  

5 Other cargo include immunomodulatory agents that increase or decrease 

production of one or more cytokines, up-or down-regulate self-antigen presentation, 

mask MHC antigens, or promote the proliferation, differentiation, migration, or 

activation state of one or more types of immune cells. Examples of 

immunomodulatory agents include but are not limited to non-steroidal anti

10 inflammatory drugs (NSAIDs) such as aspirin, ibuprofen, celecoxib, diclofenac, 

etodolac, fenoprofen, indomethacin, ketorolac, oxaprozin, nabumetone, sulindac, 

tolmetin, rofecoxib, naproxen, ketoprofen, and nabumetone; steroids (e.g., 

glucocorticoids, dexamethasone, cortisone, hydroxycortisone, methylprednisolone, 

prednisone, prednisolone, triamcinolone, azulfidine cicosanoids such as 

15 prostaglandins, thromboxanes, and leukotrienes; as well as topical steroids such as 

anthralin, calcipotrienc, clobetasol, and tazarotenc); cytokines such as TGFP, IFNa, 

IFNp, IFNy, IL-2, IL-4, IL-10; cytokine, chemokine, or receptor antagonists including 

antibodies, soluble receptors, and receptor-Fc fusions, such as those against BAFF, 

B7, CCR2, CCR5, CD2, CD3, CD4, CD6, CD7, CD8, CD11, CD14, CD15, CD17, 

20 CD18, CD20, CD23, CD28, CD40, CD40L, CD44, CD45, CD52, CD64, CD80, 

CD86, CD147, CD152, complement factors (C5, D), CTLA4, eotaxin, Fas, ICAM, 

IFNa, IFNP, IFNy, IFNAR, IgE, IL-1, IL-2, IL-2R, IL-4, IL-5R, IL-6, IL-8, IL-9 IL

12, IL-13, IL-13R1, IL-15, IL-18R, IL-23, integrins, LFA-1, LFA-3, MHC, selectins, 

TGFp, TNFa, TNFp, TNF-R1, T-cell receptor, including Enbrel@ (etanercept), 

25 Humira@ (adalimumab), and Remicade@ (infliximab) medications; heterologous anti

lymphocyte globulin; other immunomodulatory molecules such as 2-amino-6-aryl-5 

substituted pyrimidines, anti-idiotypic antibodies for MHC binding peptides and 

MHC fragments, azathioprine, brequinar, Bromocriptine, cyclophosphamide, 

cyclosporine A, D-penicillamine, deoxyspergualin, FK506, glutaraldehyde, gold, 

30 hydroxychloroquine, leflunomide, nalononitriloamides (e.g., leflunomide), 

methotrexate, minocycline, mizoribine, mycophenolate mofetil, rapamycin, and 

sulfasalazine.  
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Other cargo include cytokines which include, hut are not limited to 

lymphokines, monokines, and traditional polypeptide hormones. Included among the 

cytokines are growth hormones such as human growth hormone, N-methionyl human 

growth hormone, and bovine growth hormone; parathyroid hormone; thyroxine; 

5 insulin; proinsulin; relaxin; prorelaxin; glycoprotein hormones such as follicle 

stimulating hormone (FSH), thyroid stimulating hormone (TSH), and luteinizing 

hormone (LH); hepatic growth factor; fibroblast growth factor; prolactin; placental 

lactogen; tumor necrosis factor-alpha and -beta; M61erian-inhibiting substance; 

mouse gonadotropin-associated peptide; inhibin; activin; vascular endothelial growth 

10 factor; integrin; thrombopoietin (TPO); nerve growth factors such as NGF-beta; 

platelet-growth factor; transforming growth factors (TGFs) such as TGF-alpha and 

TGF-beta; insulin-like growth factor-I and-IL; erythropoietin (EPO); osteoinductive 

factors; interferons such as interferon-alpha, -beta, and -gamma; colony stimulating 

factors (CSFs) such as macrophage-CSF (M-CSF); granulocyte-macrophage-CSF 

15 (GM-CSF); and granulocyte-CSF (G-CSF); interleukins (ILs) such as IL-1, IL-alpha, 

IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12; IL-15, a tumor 

necrosis factor such as TNF-alpha or TNF-beta; and other polypeptide factors 

including LIF and kit ligand (KL).  

Other exemplary cargo include cytokines and other agents that stimulate cells 

20 of the immune system and enhance desired effector function. For example, agents that 

stimulate NK cells include IL-2; agents that stimulate macrophages include but are 

not limited to C5a, formyl peptides such as N-formyl-methionyl-leucyl-phenylalanine.  

Cargo include agents that stimulate neutrophils, such as, for example, G-CSF and 

GM-CSF. Additional agents include, but are not limited to, interferon gamma, IL-3 

25 and IL-7.  

Cargo include antibiotics, for treatment of infections, particularly for hard-to

treat bacterial infections, including urinary tract infection, respiratory infections, 

particularly Pseudomonas aetuginosa or Staphylococcus aureus infections in subjects 

with cystic fibrosis, and sinus infections, which can be treated by local administration, 

30 such as by inhalation of aerosols containing the MEVs. The antibiotic treatments for 

pulmonary infections in subjects with cystic fibrosis can be combined with gene 

therapy using the same or different MEVs that comprise nucleic acid, DNA or RNA, 
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encoding the cystic fibrosis transmembrane conductance regulator (CFTR) protein or 

providing a gene editing system to correct the defect in CFTR protein.  

Antibiotics that can be loaded as cargo in the MEVs include but are not 

limited to: aminoglycoside antibiotics (e.g., apramycin, arbekacin, bambermycins, 

s butirosin, dibekacin, gentamicin, kanamycin, neomycin, netinicin, paromomycin, 

ribostamycin, sisomicin, and spectinomycin), aminocyclitols (e.g., spectinomycin), 

amphenicol antibiotics (e.g., azidamfenicol, chloramphenicol, florfenicol, and 

thiamphenicol), ansamycin antibiotics (e.g., rifamide and rifampin), carbapenems 

(e.g., imipenem, meropenem, and panipenem); cephalosporins (e.g., cefaclor, 

10 cefadroxil, cefamandole, cefatrizine, cefazedone, cefozopran, cefpimizole, 

cetpiramide, cefpirome, cefprozil, ceftiroxime, cefixime, cephalexin, and cephradine), 

cephamycins (cefbuperazone, cefoxitin, cefminox, cefmetazole, and cefotetan); 

lincosamides (e.g., clindamycin, and lincomycin); macrolide (e.g., azithromycin, 

brefeldin A, clarithromycin, erythromycin, roxithromycin, and tobramycin), 

is monobactams (e.g., aztreonam, carumonam, and tigemonam); mupirocin; 

Oxacephems (e.g., flomoxcf, latamoxcf, and moxalactam); penicillins (e.g., 

amdinocillin, amdinocillin pivoxil, amoxicillin, bacampicillin, benzylpenicillinic acid, 

benzylpenicillin sodium, epicillin, fenbenicillin, floxacillin, penamecillin, 

penethamate hydriodide, penicillin o-benethamine, penicillin 0, penicillin V, 

20 penicillin V benzoate, penicillin V hydrabamine, penimepicycline, and phenethicillin 

potassium); polypeptides (e.g., bacitracin, colistin, polymyxin B, teicoplanin, and 

vancomycin); quinolones (such as for example, amifloxacin, cinoxacin, ciprofloxacin, 

enoxacin, enrofloxacin, fleroxacin, flumequine, gatifloxacin, gemifloxacin, 

grepafloxacin, lomefloxacin, moxifloxacin, nalidixic acid, norfloxacin, ofloxacin, 

25 oxolinic acid, pefloxacin, pipemidic acid, rosoxacin, rufloxacin, sparfloxacin, 

temafloxacin, tosufloxacin, and trovafloxacin); rifampin; streptogramins (e.g., 

quinupristin, and dalfopristin); sulfonamides (sulfanilamide, and sulfamethoxazole); 

and tetracyclines chlortetracyclinee, demeclocycline hydrochloride, 

demethylchlortetracycline, doxycycline, Duramycin, minocycline, neomycin, 

30 oxytetracycline, streptomycin, tetracycline, and vancomycin).  

Cargo also include anti-fungal agents, which include, but are not limited to, 

amphotericin B, ciclopirox, clotrimazole, econazole, fluconazole, flucytosine, 
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itraconazole, ketoconazole, miconazole, nystatin, terbinafine, terconazole, and 

tioconazole. In some examples, cargo-loaded MEVs described herein are 

administered with one or more antiviral agents, including but not limited to protease 

inhibitors, reverse transcriptase inhibitors, and others, including type I interferons, 

5 viral fusion inhibitors, neuraminidase inhibitors, acyclovir, adefovir, amantadine, 

amprenavir, clevudine, enfuvirtide, entecavir, foscarnet, ganciclovir, idoxuridine, 

indinavir, lopinavir, pleconaril, ribavirin, rimantadine, ritonavir, saquinavir, 

trifluridine, vidarabine, and zidovudine.  

In all instances, the form of the cargo includes proteins, and also, nucleic acid 

10 encoding the proteins, such as the plasmids, and also, mRNA. The nucleic acids can 

be operably linked to regulatory elements that are recognized in the particular subject, 

such as a mammal, in which they are to be delivered.  

Target Exemplary indication Exemplary route of 
organ/tissue administration 
Lung Cystic Fibrosis Inhalation 
Lung Cystic Fibrosis Inhalation 
Lung Idiopathic Pulmonary Fibrosis Inhalation 
Lung Primary Ciliary Dyskinesia Inhalation 
Lung Pulmonary Arterial Hypertension Inhalation 
Liver Inborn error of metabolism Intravenous or direct 

injection into the liver 
Lung Covid-19 (preventive or therapeutic) Intranasal or Inhalation 
Lymphatic Covid-19 (vaccine) Intravenous or intramuscular 
Lung Influenza (preventive or therapeutic) Intranasal or Inhalation 
Lymphatic Influenza (vaccine) Intravenous or intramuscular 
Lymphatic Viral pathogen Intravenous or intramuscular 
Lymphatic Bacterial pathogen Intravenous or intramuscular 

3. Generation of Payload-Loaded MEVs 

As shown herein, the isolated Chlorella can be loaded with cargo for delivery 

15 to humans by any suitable route, including but not limited to intravenous, oral, 

topical, mucosal, inhalation, and any other routes known to those of skill in the art for 

delivery of vehicles, such as lipid nanoparticles, vectors, therapeutic bacteria, and 

therapeutic viruses. Upon administration, the MEVs are taken up by cells. Any cargo 

presently delivered in vectors, bacteria, exosomes, nanoparticles, and other such 

20 delivery vehicles can be loaded into the MEVs provided herein. The loaded cargo can 

be selected so that it only is expressed or produced in targeted cells, such as in 

instances in which the cargo is a plasmid encoding a therapeutic product.
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Transcription regulatory signals can be selected so that the encoded product is 

expressed in targeted cells. For example, for expression in the liver, the encoded 

product can be expressed under control of a liver-specific promoter, or the product 

can be targeted to a receptor or target expressed in targeted cells, such as in tumors or 

5 in the tumor microenvironment. Delivery methods, described above, and in the 

Examples below, include, but are not limited to: 

a. Electroporation 

b. Sonication 

c. Extrusion 

10 d. Surfactants 

e. Other Methods 

4. Exemplary Cargo and Exemplary Uses of the Exogenously 

Loaded MEVs 

a. Cargo 

15 As described above, the MEVs are loaded with cargo that can be used for any 

purpose of interest, including any for which other delivery vehicles are used. These 

uses include delivery of mRNA, such as mRNA encoding corona virus spike proteins 

and modified spike proteins to improve the immune response to the viruses, RNAi, 

such as siRNA, and anti-sense RNA, or anti-sense DNA (ASO), to silence genes, such 

20 as bacterial and viral pathogen virulence genes, antibiotic resistance genes, 

antimicrobial resistance genes, genes that suppress the immune system, tumor genes, 

such as oncogenes, and host factors for viral infection, such as targeting angiotensin

converting enzyme-2 (ACE2), transmembrane protein serine 2 (TMPRSS2), and other 

such genes. The cargo also can include any therapeutic antibodies. Therapeutic 

25 antibodies, include, but are not limited to, anti-cancer antibodies, antibodies to treat 

autoimmune or inflammatory disease, antibodies to treat transplant rejection, 

antibodies to treat graft-versus-host-disease (GVHD), and antibodies to treat 

infectious diseases.  

1) RNA Cargo 

30 The mechanism of RNA interference or RNAi was originally described as a 

process of sequence-specific silencing of gene expression in the nematode 

Caenorhabditis elegans (Fire et al. (1998) Nature 391(6669):806-11; Fire and Mello,
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2006 Nobel Prize in Medicine awarded to Andrew Fire and Craig Mello). The process 

of small RNAs targeting (and silencing) messenger RNAs involves a particular RNAi 

machinery (including silencing factors, such as DICER and ARGONAUTE).  

In the plant kingdom, RNAi is involved in antiviral defense mechanisms, and 

5 in defense mechanisms against phytopathogenic fungi and oomycetes. Small 

regulatory RNAs can be active in silencing genes inside bacterial cells, which lack the 

said RNAi machinery. The silencing activity of siRNA has been demonstrated to be 

interkingdom (see, e.g., Singla, Navarro., 2019a, PCT / EP2019 / 072169; Singla, 

Navarro., 2019b, PCT / EP2019 / 072170; Singla et al. (2019c) bioRxiv, doi: 

10 doi.org/10.1101/863902).  

RNAi-mediated regulation of gene expression has been exploited for several 

years in the field of biotechnology to confer resistance to viruses (Baulcombe (2015) 

Current Opinion in Plant Biology 26:141-146). The inter-kingdom RNAi has been 

used to characterize the function of genes of eukaryotic pathogens / parasites as well 

15 as to induce protection against these organisms.  

In Drosophila and Caenorhabditis, RNAi plays a crucial role in antiviral 

defense by directly targeting viral RNAs via the small RNAs produced by the host in 

response to viruses. Recent work has shown that plant EVs naturally loaded (loaded 

by the plant cells producing the EVs) with small RNAs, from human edible plants, 

20 can modify the composition of the human gut microbiota and oral microbiota by 

silencing the expression of specific genes in certain commensal bacteria (Teng et al.  

(2018) Cell Host & Microbes 24:637-652; Sundaram et al. (2019) iScience 21:308

327).  

Small interfering RNAs (siRNAs) and microRNAs (miRNAs) are noncoding 

25 RNAs with important roles in gene regulation. They have recently been investigated 

as novel classes of therapeutic agents for the treatment of a wide range of disorders 

including cancers and infections. Clinical trials of siRNA- and miRNA-based drugs 

have already been initiated. siRNAs and miRNAs share many similarities, both are 

short duplex RNA molecules that exert gene silencing effects at the post

30 transcriptional level by targeting messenger RNA (mRNA), yet their mechanisms of 

action and clinical applications are distinct. The major difference between siRNAs 

and miRNAs is that the former are highly specific with only one mRNA target,



WO 2023/001894 PCT/EP2022/070371 

-85

whereas the latter have multiple targets. The siRNAs and miRNAs have a role in gene 

regulation, and serve as targets for drug discovery and development. Compared with 

conventional small therapeutic molecules, siRNAs and miRNAs offer the potential to 

be highly potent and able to act on "non-druggable" targets (for example, proteins 

5 which lack an enzymatic function); moreover, RNAi can be designed to target and/or 

affect expression of any gene of interest.  

2) Antibody Cargo 

Examples of anti-cancer antibodies and other antibodies, include, but are not 

limited to, anti-17-1A cell surface antigen antibodies such as the antibody sold or 

10 provided under the trademark Panorex) (edrecolomab); anti-4-1BB antibodies; anti

4Dc antibodies; anti-A33 antibodies such as A33 and CDP-833; anti-al integrin 

antibodies such as natalizumab; anti-a4p7 integrin antibodies such as LDP-02; anti

aVpl integrin antibodies such as F-200, M-200, and SJ-749; anti-aVP3 integrin 

antibodies such as abciximab, CNTO-95, Mab-17E6, and Vitaxin@ antibodies; anti

15 complement factor 5 (C5) antibodies such as 5G1.1; anti-CA 125 antibodies such as 

sold or provided under the trademark OvaRex@ (oregovomab); anti-CD3 antibodies 

such as those sold or provided under the trademark Nuvion@ (visilizumab) and 

Rexomab@; anti-CD4 antibodies such as IDEC-151, MDX-CD4, OKT4A; anti-CD6 

antibodies such as Oncolysin B and Oncolysin CD6; anti-CD7 antibodies such as 

20 HB2; anti-CD19 antibodies such as B43, MT-103, and Oncolysin B; anti-CD20 

antibodies such as 2H7, 2H7.v16, 2H7.vl14, 2H7.vl15, the product sold or provided 

under the trademark Bexxar@(tositumomab), the antibody sold or provided under the 

trademark Rituxan@ (rituximab), and the antibody sold or provided under the 

trademark Zevalin@ (Ibritumomab tiuxetan); anti-CD22 antibodies such as the those 

25 sold or provided under the following generic names, tradenames, or trademarks: 

Lymphocide@ (epratuzumab); anti-CD23 antibodies such as IDEC-152; anti-CD25 

antibodies such as basiliximab and antibodies sold under the trademark Zenapax@ 

(daclizumab); anti-CD30 antibodies such as AC10, MDX-060, and SGN-30; anti

CD33 antibodies such as those sold under the trademark Mylotarg@ (gemtuzumab 

30 ozoganicin), Oncolysin M, and Smart M195; anti-CD38 antibodies; anti-CD40 

antibodies such as SGN-40 and toralizumab; anti-CD40L antibodies such as 5c8, 

antibodies sold under the trademark Antova®, and IDEC-131; anti-CD44 antibodies 
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such as bivatuzumab; anti-CD46 antibodies; anti-CD52 antibodies such as those sold 

under the trademark Campath@ (alemtuzumab); anti-CD55 antibodies such as SC-1; 

anti-CD56 antibodies such as huN90l-DM1; anti-CD64 antibodies such as MDX-33; 

anti-CD66e antibodies such as XR-303; anti-CD74 antibodies such as IMMU-110; 

5 anti-CD80 antibodies such as galiximab and IDEC-114; anti-CD89 antibodies such as 

MDX-214; anti-CD123 antibodies; anti-CD138 antibodies such as B-B4-DMl; anti

CD146 antibodies such as AA-98; anti-CD148 antibodies; anti-CEA antibodies such 

as cT84.66, labetuzumab, and those sold under the trademark Pentacea@; anti-CTLA

4 antibodies such as MDX-101; anti-CXCR4 antibodies; anti-EGFR antibodies such 

10 as ABX-EGF, those sold under the trademark Erbitux@ (cetuximab), IMC-C225, and 

Merck Mab 425; anti-EpCAM antibodies such as Crucell's anti-EpCAM, ING-1, and 

KS-IL-2; anti-ephrin B2/EphB4 antibodies; anti-Her2 antibodies such as those sold 

under the trademark Herceptin@, MDX-210; anti-FAP (fibroblast activation protein) 

antibodies such as sibrotuzumab; anti-ferritin antibodies such as NXT-211; anti-FGF

15 1 antibodies; anti-FGF-3 antibodies; anti-FGF-8 antibodies; anti-FGFR antibodies, 

anti-fibrin antibodies; anti-G250 antibodies such as WX-G250 and those sold under 

the trademark Rencarex@; anti-GD2 ganglioside antibodies such as EMD-273063 and 

TriGem; anti-GD3 ganglioside antibodies such as BEC2, KW-2871, and mitumomab; 

anti-gpllb/IIa antibodies such as ReoPro; anti-heparinase antibodies; anti

20 Her2/ErbB2 antibodies such as Herceptin® (trastuzumab), MDX-210, and 

pertuzumab; anti-HLA antibodies such as those sold under the trademark Oncolym®, 

Smart 1D10; anti-HM1.24 antibodies; anti-ICAM antibodies such as ICM3; anti-IgA 

receptor antibodies; anti-IGF-1 antibodies such as CP-751871 and EM-164; anti-IGF

1R antibodies such as IMC-A12; anti-IL-6 antibodies such as CNTO-328 and 

25 elsilimomab; anti-IL-15 antibodies such as those sold under the trademark HuMax@

IL15; anti-KDR antibodies; anti-laminin 5 antibodies; anti-Lewis Y antigen 

antibodies such as Hu3S193 and IGN-311; anti-MCAM antibodies; anti-Muc1 

antibodies such as BravaRex and TriAb; anti-NCAM antibodies such as ERIC-i and 

ICRT; anti-PEM antigen antibodies such as Theragyn and Therex; anti-PSA 

30 antibodies; anti-PSCA antibodies such as TG8; anti-Ptk antibodies; anti-PTN 

antibodies; anti-RANKL antibodies such as AMG-162; anti-RLIP76 antibodies; anti

SK-1 antigen antibodies such as Monopharm C; anti-STEAP antibodies; anti-TAG72 
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antibodies such as CC49-SCA and MDX-220; anti-TGF- antibodies such as CAT

152; anti-TNF-a antibodies such as CDP571, CDP870, D2E7, those sold under the 

trademark Humira ®(adalimumab), and those sold under the trademark Remicade® 

(infliximab); anti-TRAIL-RI and TRAIL-R2 antibodies; anti-VE-cadherin-2 

5 antibodies; and anti-VLA-4 antibodies (such as those sold under the trademark 

Antegren@). Furthermore, anti-idiotype antibodies including but not limited to the 

GD3 epitope antibody BEC2 and the gp72 epitope antibody 105AD7, can be used. In 

addition, bispecific antibodies including but not limited to the anti-CD3/CD20 

antibody Bi20 can be used.  

10 Additional exemplary cargo, uses and treatments that can be effected with 

cargo-loaded MEVs are described, by way of example, as follows.  

b. Diseases and Methods of Treatment 

As described above, the MEVs can be loaded with any desired cargo, 

including, but not limited to, nucleic acid molecules, detectable marker proteins and 

15 tags, small molecule drugs, gene editing systems, and others, and combinations 

thereof for delivering therapeutic molecules, serving as vaccines, and for use in 

human and other animal health, agricultural, cosmetic, dermatological and diagnostic 

applications, industrial uses, and other uses. The MEVs can deliver nutrients, or 

regulators of gene pathways to produce a beneficial product, gene editing systems, 

20 such as CRISPR/cas to effect gene editing, and gene therapy vectors and products.  

MEVs can carry cargo, for example, for treating a disease characterized by a 

genetic defect that results in a deficiency of a functional protein, or for treating a 

disease characterized by overexpression of a polypeptide. Non-limiting examples of 

diseases that can be treated by silencing of a target gene, for example using siRNA or 

25 microRNA (see, e.g., International Pub. No. WO 2013/048734) include cancer (e.g., 

lung cancer, leukemia and lymphoma, pancreatic cancer, colon cancer, prostate 

cancer, glioblastoma, ovarian cancer, breast cancer, head and neck cancer, liver 

cancer, skin cancer, and uterine cancer), cardiovascular diseases, ocular diseases (e.g., 

age-related macular degeneration, herpes stromal keratitis, Glaucoma, dry eye 

30 syndrome, diabetic retinopathy, and conditions associated with ocular angiogenesis 

and ocular hypertension), neurological diseases (e.g., amyotrophic lateral sclerosis, 

Alzheimer's disease, myasthenic disorders, Huntington's disease, Spinocerebellar 
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ataxia, frontotemporal dementia, Parkinson's disease, prion diseases, and Lafora 

disease, and those arising from ischemic or hypoxic conditions), kidney disorders, 

inflammatory or autoimmune diseases (e.g., ischemia or reperfusion injury, restenosis, 

Rheumatoid arthritis, inflammatory Bowel Disease, e.g., Crohn's Disease or 

5 Ulcerative Colitis, lupus, multiple sclerosis, diabetes, e.g., type II diabetes, and 

diabetic conditions, arthritis, e.g., rheumatoid or psoriatic), respiratory diseases (e.g., 

asthma, Chronic obstructive pulmonary diseases (COPD), cystic fibrosis, acute 

respiratory distress syndrome (ARDS), emphysema, and acute lung injury), hearing 

disorders, epilepsy, spinal cord injuries, oral mucositis, male infertility, uterine 

10 disorders, endometrial disorders or conditions, as well as conditions relating to 

metabolism (e.g., obesity), ischemia, stroke, alcohol metabolism and liver function 

(see, e.g., International Pub. Nos. WO 2006/029161, WO 2007/022470, WO 

2007/130604, WO 2008/021157, WO 2009/104051, WO 2009/142822, WO 

2019/217459, WO 2020/123083; European Pub. No. EP 2504435; and U.S. Patent 

15 Pub. Nos. U.S. 2011/0223665, U.S. 2012/0116360, U.S. 2012/0071540, U.S.  

2016/0257956, U.S. 2015/0196648, and U.S. 2017/0304459). The RNAi molecule 

may target a gene that encodes, for example, an oncogene, a transcription factor, a 

receptor, an enzyme, a structural protein, a cytokine, a cytokine receptor, a lectin, a 

selection, an immunoglobulin, a kinase and a phosphatase.  

20 Other cargo and uses are contemplated. For example, MEVs can carry cargo, 

for example, for treating conditions resulting from trauma, such as wounds, burns, 

skin cuts, broken bones, hair loss, dennis exposure, mucosal exposure, fibrosis, 

lacerations, and ulcerations. MEVs can carry cargo, for example, for treating 

conditions resulting from natural or induced aging, in particular on the skin, or of the 

25 vision.  

MEVs can be used to deliver cargo to treat, e.g., with gene silencing, or 

prevent, e.g., through vaccination, infectious diseases. For example, MEVs derived 

from antigen-pulsed macrophages or dendritic cells were shown to elicit an immune 

response when introduced into naive animals (Gy6rgy et al. (2015) Annu. Rev.  

30 Pharmacol. Toxicol. 55:439-464). Gene silencing also can be used to target a 

pathogen-associated protein, such as a viral protein involved in immunosuppression 

of the host, replication of the pathogen, transmission of the pathogen, or maintenance 
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of the infection; or a host protein which facilitates entry of the pathogen into the host, 

drug metabolism by the pathogen or host, replication or integration of the pathogen's 

genome, establishment or spread of infection in the host, or assembly of the next 

generation of pathogen. Pathogens can include, for example, RNA and DNA viruses 

5 such as arenaviruses, coronaviruses, influenza viruses, paramnyxoviruses, flaviviruses 

(e.g., West Nile virus), picornaviruses (e.g., Coxsackievirus, Poliovirus, and 

RhinovirIs), rhabdovirLIses, filoviruses, retrovirIses (e.g., lentiviruses, and Rous 

sarcoma virus), adenoviruses, poxviruses, herpes viruses, human papilloma viruses, 

cytomegaloviruses, hepadnaviruses (e.g., Hepatitis B and C), rotaviruses, respiratory 

10 syncytial viruses, polyomaviruses, and others; bacteria; fungi; helminths; 

schistosomes; trypanosomes; parasites including plasmodiums (e.g., Plasmodium 

malariae and others); and mammalian transposable elements (see, e.g., International 

Pub. Nos. WO 2010/141724, WO 2011/071860, WO 2011/072292, WO 

2013/126803, WO 2020/035620, and WO 2020/097540; Australian Pub. Nos. AU 

15 2004257373 Al, AU 2013203219 B2, and AU 2016225873 Al; European Pub. Nos.  

EP 2395012, and EP 2888240; U.S. Patent Pub. Nos. U.S. 2011/0223665, U.S.  

2014/0256785, and U.S. 2019/0032051; Japanese Pub. No. JP 2018-197239A; and 

Taiwanese Pub No. TW 201204351A).  

MEVs also can be used to deliver DNA or mRNA sequences that encode 

20 therapeutically useful polypeptides. For example, in cases where subjects lack a 

specific gene product, the gene can be encoded in a nucleic acid molecule, such as a 

DNA or RNA molecule. The nucleic acid molecule encoding the gene product can be 

loaded into a MEV and delivered to a subject lacking the gene product. For example, 

diseases that occur due to the absence or deficiency of a gene product, include, but are 

25 not limited to, lysosomal storage disorders, metabolic disorders of the urea cycle, 

SMN1-related spinal muscular atrophy (SMA); amyotrophic lateral sclerosis (ALS); 

GALT-related galactosemia; cystic fibrosis (CF); SLC3Al-related disorders including 

cystinuria; COL4A5-related disorders including Alport syndrome; 

galactocerebrosidase deficiencies; X-linked adrenoleukodystrophy and 

30 adrenomyeloneuropathy; Friedreich's ataxia; Peizaeus-Merzhacher disease; TSC1 

and TSC2-related tuberous sclerosis; Sanfilippo B syndrome (MPS IIIB); CTNS

related cystinosis; the FMR1-related disorders which include Fragile X syndrome, 
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Fragile X-Associated Tremor/Ataxia Syndrome and Fragile X Premature Ovarian 

Failure Syndrome; Prader-Willi syndrome; hereditary hemorrhagic telangiectasia; 

Niemann-Pick disease Type Cl; the neuronal ceroid lipofuscinoses-related diseases 

including Juvenile Neuronal Ceroid Lipofuscinosis (JNCL), Juvenile Batten disease, 

5 Haltia-Santavuori disease, Jansky-Bielschowsky disease, and PTT-1 and TPP1 deficiencies; 

EIF2B1-, EIF2B2-, EIF2B3-, EIF2B4- and EIF2B5-related childhood ataxia with central 

nervous system hypomyelination/vanishing white matter; CACNA1A- and CACNB4

related Episodic Ataxia Type 2; the MECP2-related disorders including Classic Rett 

Syndrome, MECP2-rclated Severe Neonatal Encephalopathy and PPM-X Syndrome; 

10 CDKL5-related Atypical Rett Syndrome; Kennedy's disease (SBMA); Notch-3 

related cerebral autosomal dominant arteriopathy with subcortical infarcts and 

leukoencephalopathy (CADASIL); SCNA and SCN1B-related seizure disorders; the 

Polymerase G-related disorders, including Alpers-Huttenlocher syndrome, POLG

related sensory ataxic neuropathy, dysarthria, and ophthalmoparesis, and autosomal 

15 dominant and recessive progressive external ophthalmoplegia with mitochondrial 

DNA deletions; X-Linked adrenal hypoplasia; X-linked agammaglobulinemia; and 

Wilson's disease (see, e.g., International Pub. Nos. WO 2011/068810, WO 

2019/243574, WO 2019/092287, and WO 2020/099682).  

The MEVs may be loaded with a CRISPR/Cas system to effect gene editing.  

20 The clustered, regularly interspaced, short palindromic repeat (CRISPR) technology 

allows for the modification of the genome in a living organism, and is based on the 

bacterial CRISPR/Cas9 antiviral defense system. The system allows for DNA 

cleavage at a target site. The type II CRISPR system incorporates sequences from 

invading foreign nucleic acids, such as DNA from viruses or plasmids, between 

25 CRISPR repeat sequences encoded within the host genome. Transcripts from the 

CRISPR repeat sequences are processed into CRISPR RNAs (crRNAs). Each crRNAs 

harbors a variable sequence transcribed from the foreign DNA and a part of the 

CRISPR repeat. Each crRNA hybridizes with a second transactivating CRISPR RNA 

(tracrRNA) and these two RNAs complex with and direct the Cas9 nuclease to cleave 

30 the target DNA sequence. By delivering a Cas nuclease complexed with a synthetic 

guide RNA (gRNA), which consists of a fusion of a crRNA and a tracrRNA, into a 

cell, the cell's genome can be cut at a desired location, allowing existing genes to be 

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2023/001894 PCT/EP2022/070371 

-91

removed and/or new ones added in vivo (Sander and Joung (2014) Nat. Biotechnol.  

32(4):347-355). The CRISPR technology can be used with the Cas polypeptide or the 

single RNA guided endonuclease Cpf 1to effect genome modification, and can be 

delivered in lipid nanoparticles, EVs and other vesicles (see, e.g., International Pub.  

5 Nos. WO 2017/161010, WO 2019/238626, and WO 2020/097540).  

MEVs also can be used to treat diseases, including but not limited to those 

listed above, by introduction of a payload in form of a therapeutic protein, 

polypeptide, or small organic molecule or compound to a target cell. Non-limiting 

examples of such therapeutically effective agents or drugs include oncology drugs 

10 (e.g., chemotherapy drugs, hormonal therapeutic agents, immunotherapeutic agents, 

and radiotherapeutic agents), lipid-lowering agents for treating lipid diseases, anti

viral drugs, anti-fungal agents, anti-cholinergics, anti-inflammatory compounds, 

antidepressants, stimulants, analgesics, antibiotics, birth control medication, anti

pyretics, vasodilators, anti-angiogenics, cytovascular agents, anti-fibrotics, anti

15 hypertensives, aromatase or esterase inhibitors, signal transduction inhibitors, 

synthase inhibitors, cardiovascular drugs such as anti-arrhythmic agents, hormones or 

hormone antagonists, ion channel modifiers, anti-neoplastic agents, neuroactive 

agents, vasoconstrictors, cytotoxic agents, nucleolytic compounds, radioactive 

isotopes, pro-drug activating enzymes, and steroids (see, e.g., International Pub. Nos.  

20 W02015110957A2 and W02019018349A1; and U.S. Patent Pub. Nos. U.S.  

2019/0032051, U.S. 2012/0315324, U.S. 2019/0388347, and U.S. 2019/0175506).  

The therapeutic also can be a biologic therapeutic agent selected from an allergen, 

adjuvant, antigen, or immunogen, antibody (e.g., whole antibodies, polyclonal, 

monoclonal and recombinant antibodies, fragments thereof, and further includes 

25 single-chain antibodies, humanized antibodies, murine antibodies, chimeric, mouse

human, mouse-primate, primate-human monoclonal antibodies, anti-idiotype 

antibodies, antibody fragments, such as, e.g., scFv, (scFv)2, Fab, Fab', and F(ab')2, 

F(ab)2, Fv, dAb, and Fd fragments, diabodies, and antibody-related polypeptides), 

cytokine, hormone, factor, cofactor, cell component protein, metabolic enzyme, 

30 immunoregulatory enzyme, interferon, interleukin, gastrointestinal enzyme, an 

enzyme or factor implicated in hemostasis, growth regulatory enzyme, vaccine, 

antithrombolytic, toxin, antitoxin, or diagnostic or imaging biologic agent (see, e.g.,
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International Pub. Nos. WO 2017/203260, WO 2018/102397, WO 2019/081474, WO 

2019/155060, WO 2020/041720; Australian Pub. No. AU 2018365299A1; Singapore 

Pub. No. SG 11201811149TA; and U.S. Patent Pub. No. U.S. 2019/0202892). For 

example, MEV therapies can be used to treat Crohn's disease, ulcerative colitis, 

5 ankylosing spondylitis, rheumatoid arthritis, multiple sclerosis, systemic lupus 

erythematosus, sarcoidosis, idiopathic pulmonary fibrosis, psoriasis, tumor necrosis 

factor (TNF) receptor-associated periodic syndrome (TRAPS), deficiency of the 

interleukin-1 receptor antagonist (DIRA), endometriosis, autoimmune hepatitis, 

scleroderma, myositis, stroke, acute spinal cord injury, vasculitis, Guillain-Barre 

10 syndrome, acute myocardial infarction, acute respiratory distress syndrome (ARDS), 

sepsis, meningitis, encephalitis, liver failure, non-alcoholic steatohepatitis (NASH), 

non-alcoholic fatty liver disease (NAFLD), kidney failure, heart failure or any acute 

or chronic organ failure and the associated underlying etiology, graft-vs-host disease, 

Duchenne muscular dystrophy and other muscular dystrophies, lysosomal storage 

15 diseases, neurodegenerative diseases, cancer-induced cachexia, anorexia, diabetes 

mellitus type 2, and cancers (e.g., acute lymphoblastic leukemia (ALL), acute myeloid 

leukemia, adrenocortical carcinoma, AIDS-related cancers, AIDS-related lymphoma, 

anal cancer, appendix cancer, astrocytoma, cerebellar or cerebral, basal-cell 

carcinoma, bile duct cancer, bladder cancer, bone tumor, brainstem glioma, brain 

20 cancer, brain tumor (cerebellar astrocytoma, cerebral astrocytoma/malignant glioma, 

ependymoma, medulloblastoma, supratentorial primitive neuroectodermal tumors, 

visual pathway and hypothalamic glioma), breast cancer, bronchial 

adenomas/carcinoids, Burkitt's lymphoma, carcinoid tumor (childhood, 

gastrointestinal), carcinoma of unknown primary, central nervous system lymphoma, 

25 cerebellar astrocytoma/malignant glioma, cervical cancer, chronic lymphocytic 

leukemia, chronic myelogenous leukemia, chronic myeloproliferative disorders, colon 

Cancer, cutaneous T-cell lymphoma, desmoplastic small round cell tumor, 

endometrial cancer, ependymoma, esophageal cancer, extracranial germ cell tumor, 

extragonadal germ cell tumor, extrahepatic bile duct cancer, eye cancer (intraocular 

30 melanoma, retinoblastoma), gallbladder cancer, gastric cancer, gastrointestinal 

carcinoid tumor, gastrointestinal stromal tumor (GIST), germ cell tumor (extracranial, 

extragonadal, or ovarian), gestational trophoblastic tumor, glioma (glioma of the brain
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stem, cerebral astrocytoma, visual pathway and hypothalamic glioma), gastric 

carcinoid, hairy cell leukemia, head and neck cancer, heart cancer, hepatocellular 

(liver) cancer, hypopharyngeal cancer, intraocular melanoma, islet cell carcinoma 

(endocrine pancreas), kidney cancer (renal cell cancer), laryngeal cancer, leukemias 

5 (acute lymphoblastic, acute myeloid, chronic lymphocytic, chronic myelogenous, 

hairy cell leukemia), lip and oral cancer, cavity cancer, liposarcoma, liver cancer 

(primary), lung cancer (non-small cell, small cell), lymphomas, AIDS-related 

lymphoma, Burkitt lymphoma, cutaneous T-cell lymphoma, Hodgkin lymphoma, 

non-Hodgkin lymphoma, medulloblastoma, Merkel cell carcinoma, mesothelioma, 

10 metastatic squamous neck cancer with occult primary, mouth cancer, multiple 

endocrine neoplasia syndrome, multiple myeloma/plasma cell neoplasm, mycosis 

fuingoides, myelodysplastic/myeloproliferative diseases, myelogenous leukemia, 

chronic myeloid leukemia, myeloma, nasal cavity and paranasal sinus cancer, 

nasopharyngeal carcinoma, neuroblastoma, oral cancer, oropharyngeal cancer, 

15 osteosarcoma/malignant fibrous histiocytoma of bone, ovarian cancer, ovarian 

epithclial cancer (surface epithclial-stromal tumor), ovarian germ cell tumor, ovarian 

low malignant potential tumor, pancreatic cancer, pancreatic islet cell cancer, 

parathyroid cancer, penile cancer, pharyngeal cancer, pheochromocytoma, pineal 

astrocytoma, pineal germinoma, pineoblastoma and supratentorial primitive 

20 neuroectodermal tumors, pituitary adenoma, pleuropulmonary blastoma, prostate 

cancer, rectal cancer, renal cell carcinoma (kidney cancer), retinoblastoma, 

rhabdomyosarcoma, salivary gland cancer, sarcoma (Ewing family of tumors 

sarcoma, Kaposi sarcoma, soft tissue sarcoma, uterine sarcoma), S6zary syndrome, 

skin cancer (nonmelanoma, melanoma), small intestine cancer, squamous cell, 

25 squamous neck cancer, stomach cancer, supratentorial primitive neuroectodermal 

tumor, testicular cancer, throat cancer, thymoma and thymic carcinoma, thyroid 

cancer, transitional cell cancer of the renal pelvis and ureter, urethral cancer, uterine 

cancer, uterine sarcoma, vaginal cancer, vulvar cancer, Waldenstram 

macroglobulinemia, and/or Wilms' tumor) (see, e.g., International Pub. Nos. WO 

30 2017/203260 and WO 2019/155060A1; and J.S. Patent Pub. No. U.S.  

2019/0388347).  

c. Agro-Veterinary Applications 
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MEVs carrying cargos of biomolecules can be used for agro-veterinary 

applications. For example, immune ribonucleic acid can be used for the treatment and 

prevention of poultry diseases and resistance to virulent pathogens can be enhanced in 

plants and animals by selective modulation of the miRNA pathway (see, International 

5 Pub. No. WO 2008/087562). Cargo-loaded MEVs can thus be used to treat diseases in 

animals, including livestock.  

Cargo-loaded MEVs can be used to treat plant diseases. As exemplified, the 

MEVs can be loaded with therapeutic molecules, such as siRNAs that target virulence 

genes in plant pathogens, including bacteria and virus, and delivered to the plants, 

10 such as by application or spraying onto leaves and/or other surfaces, to target the 

genes to eliminate or to control the pathogen.  

d. Cosmetic and Dermatological Applications 

MEVs carrying payloads of pharmacological agents also can be used for 

cosmetic and dermatological applications. For example, skin care products such as 

15 creams, lotions, gels, emulsions, ointments, pastes, powders, liniments, sunscreens, 

and shampoos comprising EVs, particularly from stem cells, can be used to improve 

and/or alleviate symptoms and problems such as dry skin, elasticity, wrinkles, folds, 

ridges, and/or skin creases (see, e.g., Singapore Pub. No. SG 11201811149TA). Stem 

cell EVs, which inherently carry cytokines, growth and transcription factors among 

20 their cargo, also have been shown to control inflammation, accelerate skin cell 

migration and proliferation, control wound scarring, improve angiogenesis, and 

ameliorate signs of skin aging. Although the exact mechanisms are being elucidated, 

the effect of stem cell EVs on wound healing may rely in the vertical transfer on 

microRNAs or proteins to skill cells. Angiogenesis, a part of wound healing, can be 

25 induced by stem cell EVs. Stem cell EVs also have beneficial effects for cellular 

matrix maintenance and collagen production, and have been shown to play a role in 

rejuvenating skin cells (da Fonseca Ferreira, A. and Gomes, D. (2019) Bioengineering 

(Basel) 6(1):4). MEVs loaded with a desired cargo can thus be used for cosmetic and 

dermatological applications.  

30 e. Other Exemplary Cargo 

The MEVs can be exogenously loaded with any suitable heterologous cargo, 

including, but not limited to, nucleic acid molecules, including, for example RNAi, 
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including modified mRNA, proteins, polypeptides, and peptides, detectable marker 

proteins and tags, any therapeutic or prophylactic or vaccine polypeptide or peptide, 

gene editing systems, and others, and combinations thereof. The MEVs can deliver 

therapeutic molecules, can serve as vaccines, and can be used in human health, gene 

5 therapy applications, including delivery genes, modification of genes with gene 

editing systems, and gene silencing nucleic acids, cosmetic applications, 

dermatological applications, diagnostic applications, industrial uses, and others. The 

MEVs can deliver regulators of gene pathways to produce a beneficial product, and 

can be used to deliver gene editing systems, such as CRISPR/cas (see e.g., SEQ ID 

10 NOs:73 and 74 for exemplary CRISPR/cas protein and encoding nucleic sequences, 

respectively) to effect gene editing.  

Diseases and conditions that can be treated include any known to those of skill 

in the art, including but not limited to, cardiovascular diseases, metabolic diseases, 

infections, including respiratory infections, bladder infections and other urinary tract 

15 infections, infectious diseases, including viral disease, such as hepatitis, HIV, corona 

viruses, including SARS-CoV-2, CNS diseases, ocular diseases, and liver diseases. As 

discussed, delivered cargo includes protein products, such as, but not limited to, 

enzymes, regulatory factors, signaling proteins, antigens, antibodies and antigen

binding forms thereof, RNA products, such as, but not limited to, siRNA, miRNA 

20 (micro RNA), IncRNA (long non-coding RNA), saRNA (small activating RNA), 

shRNA, and mRNA, including modified mRNA, such as modified mRNA to increase 

stability for delivery.  

An advantage of MEVs for delivery, is that the RNA is a labile molecule, and 

so, mRNAs delivered by other kinds of nanoparticles, like lipid nanoparticles (LNPs) 

25 have been modified to increase RNA stability. For delivery in MEVs, the mRNA does 

not necessarily have to be modified. Modified mRNA can be synthetic mRNA that 

comprises a translatable region that contains at least one nucleoside modification in 

which at least a percentage of the uridine nucleotides in the synthetic mRNA are 

modified (see, e.g., U.S. Patent No. 9,464,124, which describes modified mRNA for 

30 delivery and translation; see, also, U.S. Patent No. 9,464,124). For example, at least 

one nucleoside modification can be pyridin-4-one ribonucleoside, 5-aza-uridine, 2

thio-5-aza-uridine, 2-thiouridine, 4-thio-pseudouridine, 2-thio-pseudouridine, 5-
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hydroxyuridine, 3-methyluridine, 5-carboxymethyl-uridine, 1-carboxymethyl

pseudouridine, 5-propynyl-uridine, 1-propynyl-pseudouridine, 5-taurinoethyluridine, 

1-taurinomethyl-pseudouridine, 5-taurinomethyl-2-thio-uridine, 1-taurinomethyl-4

thio-uridine, 5-methyl-uridine, 1-methyl-pseudouridine, 4-thio-1-methyl

5 pseudouridine, 2-thio-1-methyl-pseudouridine, 1-methyl-i-deaza-pseudouridine, 2

thio-1-methyl-i-deaza-pseudouridine, dihydrouridine, dihydropseudouridine, 2-thio

dihydrouridine, 2-thio-dihydropseudouridine, 2-methoxyuridine, 2-methoxy-4-thio

uridine, 4-methoxy-pseudouridine, 4-methoxy-2-thio-pseudouridine, 5-aza-cytidine, 

pseudoisocytidine, 3-methyl-cytidine, N4-acetylcytidine, 5-formylcytidine, N4

10 methylcytidine, 5-hydroxymethylcytidine, 1-methyl-pseudoisocytidine, pyrrolo

cytidine, pyrrolo-pseudoisocytidine, 2-thio-cytidine, 2-thio-5-methyl-cytidine, 4-thio

pseudoisocytidine, 4-thio-1-methyl-pseudoisocytidine, 4-thio-1-methyl--deaza

pseudoisocytidine, 1-methyl-i-deaza-pseudoisocytidine, zebularine, 5-aza-zebularine, 

5-methyl-zebularine, 5-aza-2-thio-zebularine, 2-thio-zebularine, 2-methoxy-cytidine, 

15 2-methoxy-5-methyl-cytidine, 4-methoxy-pseudoisocytidine, 4-methoxy-1-methyl

pseudoisocytidine, 2-aminopurine, 2, 6-diaminopurine, 7-deaza-adenine, 7-deaza-8

aza-adenine, 7-deaza-2-aminopurine, 7-deaza-8-aza-2-aminopurine, 7-deaza-2,6

diaminopurine, 7-deaza-8-aza-2,6-diaminopurine, 1-methyladenosine, N6

methyladenosine, N6-isopentenyladenosine, N6-(cis-hydroxyisopentenyl)adenosine, 

20 2-methylthio-N6-(cis-hydroxyisopentenyl) adenosine, N6-glycinylcarbamoy

adenosine, N6-threonylcarbamoyladenosine, 2-methylthio-N6-threonyl carbamoyl

denosine, N6,N6-dimethyladenosine, 7-methyladenine, 2-methylthio-adenine, 2

methoxy-adenine, inosine, 1-methyl-inosine, wyosine, wybutosine, 7-deaza

guanosine, 7-deaza-8-aza-guanosine, 6-thio-guanosine, 6-thio-7-deaza-guanosine, 6

25 thio-7-deaza-8-aza-guanosine, 7-methyl-guanosine, 6-thio-7-methyl-guanosine, 7

methylinosine, 6-methoxy-guanosine, 1-methylguanosine, N2-methylguanosine, 

N2,N2-dimethylguanosine, 8-oxo-guanosine, 7-methyl-8-oxo-guanosine, 1-methyl-6

thio-guanosine, N2-methyl-6-thio-guanosine, and N2,N2-dimethyl-6-thio-guanosine.  

The mRNA can include a) a sequence of linked nucleotides, a 5'UTR, a 3'UTR, and 

30 at least one 5' cap structure. The mRNA also can include other regulatory sequences 

for translation and trafficking in a eukaryotic, such as mammalian, such as a human, 

host cell.
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The MEVs can carry cargos that include reporter genes and proteins and other 

detectable products, such as, for example, a fluorescent protein, such as, but not 

limited to an enhanced green fluorescent protein (EGFP; SEQ ID NO:10), a luciferase 

gene (SEQ ID NO:11), luxA (SEQ ID NO:8), luxB (SEQ ID NO:9), and the Lux 

5 operon (luxCDABE and luxABCDE; SEQ ID NO:12).  

Other cargos can target genes or products involved in diseases, such as, but 

not limited to, peptidyl-prolyl cis-trans isomerase FKBP4 or FKBP52 (SEQ ID 

NO:1); gamma-aminobutyric acid type B receptor subunit 1 (GABBR1; SEQ ID 

NO:3); oncogenes such as MYCN or NMYC (SEQ ID NO:38), RAS (H-RAS, N

10 RAS, and K-RAS; see SEQ ID NOs:39, 40, and 41, respectively), BCL2 (SEQ ID 

NO:43), and PLK1 (SEQ ID NO:44). Genes involved in diseases, such as oncogenes, 

and checkpoints, can be modulated by cargo that encodes a product that inhibits or 

agonizes expression of a gene, or inhibits or agonizes a gene product. Exemplary of 

such modulators, arc RNAis, such as, for example, siRNAs, miRNAs, shRNAs, 

15 peptides and/or tetratricopeptides. For example, siRNAs and ASOs targeting EGFP 

(SEQ ID NOs:5 and 6), firefly luciferase (SEQ ID NO:7), MYCN (SEQ ID NOs:13

19), RAS (SEQ ID NOs:20-27), BCL2 (SEQ ID NOs:29-31), and PLK1 (SEQ ID 

NOs:32-35), and microRNA-34A, which targets MYC and BCL2 (SEQ ID NO:28), 

are exemplified herein.  

20 Gene silencing using RNA interference, including siRNAs and miRNAs, can 

be used to silence developmental genes, such as, for example, adhesion molecules, 

cyclin kinase inhibitors, Wnt family members, Pax family members, Winged helix 

family members, Hox family members, cytokines/lymphokines and their receptors, 

growth/differentiation factors and their receptors, and neurotransmitters and their 

25 receptors; oncogenes; tumor suppressor genes; enzymes; genes associated with a 

pathological condition; genes associated with autoimmune diseases; anti-angiogenic 

genes; angiogenic genes; immunomodulator genes; genes associated with alcohol 

metabolism and liver function; genes associated with neurological disease; genes 

associated with tumorigenesis or cell transformation; and genes associated with 

30 metabolic diseases and disorders (see, e.g., WO 2009/082606, JP 2014-240428A, WO 

2011/072292A2, WO 2010/141724, and WO 2020/097540). These types of 

heterologous products can be delivered in or encoded in MEVs to activate genes or 
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pathways or to provide therapeutic effects. Certain cytokines can be used to treat 

diseases/disorders, such as certain cancers, in which immune suppression plays a role.  

Exo-loaded MEVs can be used to transfer therapeutic agents such as nucleic 

acids, such as microRNA, mRNA, tRNA, rRNA, siRNA, regulatory RNA, non

5 coding and encoding RNA, and DNA fragments (see, e.g., CN105821081A and 

CN110699382A); nucleotides or amino acids comprising a detectable moiety; 

polypeptides (e.g., enzymes; see, U.S. Patent No. 10,195,290). Non-limiting examples 

of proteins that can be loaded into MEVs (or in some embodiments encoded by exo

loaded DNA), include, but are not limited to, antibodies, intrabodies, single chain 

10 variable fragments, affibodies, enzymes, transporters, tumor suppressors, viral or 

bacterial inhibitors, cell component proteins, DNA and/or RNA binding proteins, 

DNA repair inhibitors, nucleases, proteinases, integrases, transcription factors, growth 

factors, apoptosis inhibitors and inducers, toxins, structural proteins, neurotrophic 

factors, membrane transporters, nucleotide binding proteins, heat shock proteins, 

15 CRISPR-associated proteins, cytokines, cytokine receptors, caspases and any 

combination and/or derivatives thereof (see, e.g., AU2018365299).  

Cargo bioactive molecules can target central nervous system diseases, such as 

neurodegenerative diseases, such as Alzheimer's Disease. Exemplary of such is 

FKBP52 and the tetratricopeptide derivative therefrom. The full sequence of human 

20 peptidyl-prolyl cis-trans isomerase FKBP4 is (SEQ ID NO:1): 

MTAEEMKATESGAQSAPLPMEGVDISPKQDEGVLKVIKREGTGTEMPMIGDRVFVHYTGW 
LLDGTKFDSSLDRKDKFSFDLGKGEVIKAWD-AIATMKVGEVCHITCKPEYAYGSAGSPP 

KIPPNATLVFEVELFEFKGEDLTEEEDGGIIRRIQTRGEGYAKPNEGAIVEVALEGYYKD 

KLFDQRELRFETGEGENLDLPYGLERATQRMEKGEHSTVYLKPSYAFGSVGKEKFQTPPN 

25 AELKYELHLKSFEKAKESWEMNSEEKLEQSTIVKERGTVYFKEGKYKQALLQYKKIVSWL 

EYESSFSNEEAQKAQALRLASHLNLAMCHLKLQASAA-IESCNKALELDSNNEKGLFRRG 

EAHLAVNDFELARADFQKVLQLYPNNKAAKTQLAVCQQRIRRQLAREKKLYANMFERLAE 

EENKAKAEASSGDHPTDTEMKEEQKSNTAGSQSQVETEA 

The tetratricopeptide repeat (TPR) domain 260-400 is (SEQ ID NO:2): 

30 MNSEEKLEQST-VKERGTVYFKEGKYKQALLQYKKIVSWLEYESSFSNEEAQKAQALRLA 
SHLNLAMCHLKLQAFSAAIESCNKALELDSNNEKGLFRRGEAHLAVNDFELARADQKVL 
QLYPNNKAAKTQLAVCQQRI 

For example, cargo can be delivered or encoded in MEVs for treatment of 

Alzheimer's Disease by preventing accumulation of Tau. An in vitro model is 

35 available and was developed by a group from Institut National de la Sant6 et de la 

Recherche M6dicale, Universit6 Paris XT (see, Chambraud et al (2007) FASEB..  
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21(11):2787-97; and Chabraud et al. (2010) Proc. Natl. Acad. Sci. U.S.A.  

107(6):2658-63). The effect of depletion of FKBP52 in PC12 cultured cells was 

examined by introducing two different small, interfering RNA (siRNA) duplexes 

specific for rat FKBP52, named RNAi 1 and RNAi 2. The sense sequence of siRNAs 

5 and an oligonucleotide duplex with a scrambled sequence corresponding to RNAi 1 

were used as negative control. In these experiments, the level of FKBP52 analyzed by 

Western blot was substantially reduced after 48 h and remained low 72 h post

transfection. Tubulin and FKBP52 staining was performed 72 h post transfections. In 

cells transfected with RNAi 1 or 2, FKBP52 staining was significantly lower than that 

10 observed in control cells, and tubulin staining revealed a change in the PC12 cell 

phenotype-in particular, the loss of FKBP52 in PC12 cells results in these cells 

forming extensions. Therefore, these cells acquired a differentiated phenotype that 

could be compared with PC12 cells treated with NGF. No significant modification 

could be observed in cells transfected with controls. In another study, Chambraud et 

15 al. ((2010) Proc. Natl. Acad. Sci. U.S.A. 107(6):2658-63) reports that FKBP52 

prevents Tau Accumulation and Neurite Outgrowth in PC12 Cells. The FKBP52

inducible expression system based on a tetracycline-responsive element was used.  

The system allows the generation of a stably transformed PC12 cell line to determine 

a cellular role for FKBP52. Among clones that were positively tested, one clone, so

20 called H7C2, was selected and used to study the effects of FKBP52 overexpression on 

PC12 cells and to further investigate the relationship between FKBP52 and Tau.  

Under basal conditions, H7C2 cells expressed endogenous FKBP52, and treatment 

with doxycycline (Dox) resulted in a marked increase of recombinant FKBP52 

protein expression. FKBP52 induction in H7C2 cells was about fourfold after 5 days 

25 of Dox treatment. Next, the effect of FKBP52 on the accumulation of Tau was 

examined. The amount of Tau protein was determined by Western blotting of extracts 

from cultures of either PC12 cells or H7C2 cells, treated or not with nerve growth 

factor (NGF) (50 nM) for 5 days with or without Dox. In PC12 cells, FKBP52 

expression was unchanged after treatment with NGF. As expected, in both PC12 and 

30 H7C2 cells an increase in Tau was observed after NGF treatment. When H7C2 cells 

were exposed to Dox in addition to NGF, so that they overexpress FKBP52, no 

additional accumulation of Tau protein occurred. An increase in Tau protein was still
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observed in PC12 cells treated with NGF and Dox, ruling out the possibility that Dox 

was responsible for the lack of decrease in Tau. The report concludes that FKBP52 

prevents the accumulation of Tau induced by NGF in PC12 cells.  

Because one role of Tau is to stimulate neurite outgrowth, the consequence of 

5 FKBP52 overexpression on neurite length in PC12 and H7C2 cells also was 

investigated. In the absence of NGF, no neurite outgrowth was observed in H7C2 

cells, whether or not they were treated with Dox for a week. In H7C2 cells treated 

with 50 nM NGF and Dox, a 40% (±7) decrease in neurite length, compared to 

control (H7C2 not treated with Dox) was observed. The same effect of Dox on neurite 

10 length was observed in H7C2 cells treated with 10 or 20 nM NGF. Dox by itself was 

not involved in the process of neurite outgrowth because there was no difference in 

neurite length between Dox-treated and untreated PC12 cells observed. The inhibition 

of neurite outgrowth resulting from FKBP52 overexpression is in agreement with the 

previous report (Chambraud et al. (2010) Proc. Natl. Acad. Sci. U.S.A. 107(6):2658

15 63) showing that the loss of FKBP52 in PC12 cells results in the formation of neurite 

extensions. The FKBP52 effect on neurite length could be explained by the binding of 

Tau to FKBP52, removing Tau from microtubules. The prevention of Tau 

accumulation by overexpression of FKBP52 is consistent with the decrease of neurite 

length and is indicative of a role of this immunophilin in Tau function. Hence, the 

20 above target and sequences can be delivered or encoded in MEVs for treatment of 

Alzheimer's Disease by preventing accumulation of Tau.  

The MEVs can deliver RNAi. Target sequences, in the form, for example, of 

siRNAs, miRNAs to modulate (inhibition or stimulation) of each of the marker genes, 

such as a beta-glucuronidase (GUS), green fluorescent protein (GFP) a eukaryotic 

25 luciferase, or a prokaryotic Luciferase, such as: Lux operon (luxCDABE) and lux 

operon (luxABCDE), can be used, for example for diagnostics and gene expression 

assessments (SEQ ID NOs: 75-80, 5, 6, 7, and 62-65, respectively). Exemplary 

siRNAs that target the encoding nucleic acid are set forth in the following table: 

Target Type of Sequence(s) SEQ ID 
gene sequence NO: 
GUS siRNA 1  GT1 sense: 5'- 75 

TACACTGTGGAATTGATCAGCGTTCAGATGACGCTGATCA 
ATTCCACAGTTTTTTTT 

1 76
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Target Type of Sequence(s) SEQ ID 
gene sequence NO: 

GT1 antisense: 5'
CTAGAAAAAAAACTGTGGAATTGATCAGCGTCATCTGAA 
CGCTGATCAATTCCACAGTGTA 77 
GT2 sense: 5'
TACTTGATCAGCGTTGGTGGGATTCAGATGATCCCACCAA 
CGCTGATCAATTTTTTT 78 
GT2 antisense: 5'
CTAGAAAAAAATTGATCAGCGTTGGTGGGATCATCTGAA 
TCCCACCAACGCTGATCAAGTA 79 
GT3 sense: 5'
TACCTGTGGAATTGATCAGCGTTTCAGATGAACGCTGATC 
AATTCCACAGTTTTTTT 80 
GT3 antisense: 5'
CTAGAAAAAAACTGTGGAATTGATCAGCGTTCATCTGAA 
ACGCTGATCAATTCCACAGGTA 

DEGFP siRNA sense: 5'-GCAAGCUGACCCUGAAGUUCAUUU-3' 83 
antisense:5'-AUGAACUUCAGGGUCAGCUUGCCG-3' 87 

firefly shRNA 5'-CTGACGCGGAATACTTCGA-3' 84 
lucifera 
se 
luxA siRNA sense: 5'-CAAACAGAGGUAAUGAAAUGGUUG-3' 85 
(Lux antisense: 3'-CAACCAUUUCAUUACCUCUGUUUG-5' 88 
operon) 
luxB siRNA sense: 5'-AUGUUAAGUUGAAUAAGUUCUGCA-3' 86 
(Lux antisense: 3'-UGCUCUUGAAUAAGUUGAAUUGAU-5' 89 
operon) II __ 

1Lu et al., (2004). RNA silencing in plants by the expression of siRNA duplexes. Nucleic Acids Research, 
32(21):e171).  

A GUS coding sequence is set forth in SEQ ID NO:81, and the encoded protein in 

SEQ ID NO:82 (see, Lu et al., (2004) NucleicAcids Research 32(21):e171); also in 

5 SEQ ID NOs: 59 and 60.  

Other reporters known to those of skill in the art can be delivered with exo

loaded MEVs.  

Other heterologous cargo includes, for example, anti-angiogenic agents. Anti

angiogenic agents can be a protein, such as an antibody, Fc fusion, and cytokine, that 

10 binds to a growth factor or growth factor receptor involved in promoting 

angiogenesis. Examples of anti-angiogenic agents include but are not limited to 

antibodies that bind to Vascular Endothelial Growth Factor (VEGF) or that bind to 

VEGF-R, RNA-based therapeutics that reduce levels of VEGF or VEGF-R 

expression, VEGF-toxin fusions, Regeneron's VEGF-trap, angiostatin (plasminogen 

15 fragment), antithrombin III, angiozyme, ABT-627, Bay 12-9566, BeneFin, 

bevacizumab, bisphosphonates, BMS-275291, cartilage-derived inhibitor (CDI), CAI,
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CD59 complement fragment, CEP-7055, Col 3, Comnbretastatin A-4, endostatin 

(collagen XVIII fragment), farnesyl transferase inhibitors, fibronectin fragment, 

GRO-beta, halofuginone, heparinases, heparin hexasaccharide fragment, HMV833, 

human chorionic gonadotropin (hCG), IM-862, interferon alpha, interferon beta, 

5 interferon gamma, interferon inducible protein 10 (IP-10), intereukin-12, kringle 5 

(plasminogen fragment), marimastat, metalloproteinase inhibitors (e.g., TIMPs), 2

methoxyestradiol, MMI 270 (CGS 27023A), plasminogen activator inhibitor (PAI), 

platelet factor-4 (PF4), prinomastat, prolactin 16 kDa fragment, proliferin-related 

protein (PRP), PTK 787/ZK 222594, retinoids, solimastat, squalamine, SS3304, 

10 SU5416, SU6668, SU 11248, tetrahydrocortisol-S, tetrathiomolybdate, thalidomide, 

thrombospondin-1 (TSP-1), TNP470, transforming growth factor beta (TGF-), 

vasculostatin, vasostatin (calreticulin fragment), ZS6126, and ZD6474.  

Heterologous cargo includes immunomodulatory agents that increase or 

decrease production of one or more cytokines, up- or down-regulate self-antigen 

15 presentation, mask MHC antigens, or promote the proliferation, differentiation, 

migration, or activation state of one or more types of immune cells. Examples of 

immunomodulatory agents include but are not limited to cytokines such as TGF, 

IFNa, IFNP, IFNy, IL-2, IL-4, IL-10; cytokine, chemokine, or receptor antagonists 

including antibodies, soluble receptors, and receptor-Fc fusions, such as those against 

20 BAFF, B7, CCR2, CCR5, CD2, CD3, CD4, CD6, CD7, CD8, CD11, CD14, CD15, 

CD17, CD18, CD20, CD23, CD28, CD40, CD40L, CD44, CD45, CD52, CD64, 

CD80, CD86, CD147, CD152, complement factors (C5, D), CTLA4, eotaxin, Fas, 

ICAM, IFNa, IFNp, IFNy, IFNAR, IgE, IL-1, IL-2, IL-2R, IL-4, IL-5R, IL-6, IL-8, 

IL-9 IL-12, IL-13, IL-13R1, IL-15, IL-18R, IL-23, integrins, LFA-1, LFA-3, MHC, 

25 selectins, TGFP, TNFa, TNFP, TNF-R1, T-cell receptor, including those sold under 

the trademarks Enbrel@ (etanercept), Humira@ (adalimumab), and Remicade® 

(infliximab); heterologous anti-lymphocyte globulin; other immunomodulatory 

molecules such as anti-idiotypic antibodies for MHC binding peptides and MHC 

fragments.  

30 Other heterologous cargo includes cytokines which include, but are not limited 

to lymphokines, monokines, and polypeptide hormones. Included among the 

cytokines are growth hormones such as human growth hormone, N-methionyl human 
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growth hormone, and bovine growth hormone; parathyroid hormone; thyroxine; 

insulin; proinsulin; relaxin; prorelaxin; glycoprotein hormones such as follicle 

stimulating hormone (FSH), thyroid stimulating hormone (TSH), and luteinizing 

hormone (LH); hepatic growth factor; fibroblast growth factor; prolactin; placental 

5 lactogen; tumor necrosis factor-alpha and -beta; Millerian-inhibiting substance; 

mouse gonadotropin-associated peptide; inhibin; activin; vascular endothelial growth 

factor; integrin; thrombopoietin (TPO); nerve growth factors such as NGF-beta; 

platelet-growth factor; transforming growth factors (TGFs) such as TGF-alpha and 

TGF-beta; insulin-like growth factor-I and-IL; erythropoietin (EPO); osteoinductive 

10 factors; interferons such as interferon-alpha, beta, and-gamma; colony stimulating 

factors (CSFs) such as macrophage-CSF (M-CSF); granulocyte-macrophage-CSF 

(GM-CSF); and granulocyte-CSF (G-CSF); interleukins (ILs) such as IL-1, IL-lalpha, 

IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, JL-8, IL-9, IL-10, IL-11, IL-12; IL-15, a tumor 

necrosis factor such as TNF-alpha or TNF-bcta; and other polypeptide factors 

15 including LIF and kit ligand (KL).  

Other exemplary hetcrologous cargo includes cytokines and other agents that 

stimulate cells of the immune system and enhance desired effector function. For 

example, agents that stimulate NK cells include IL-2; agents that stimulate 

macrophages include but are not limited to C5a, formyl peptides such as N-formyl

20 methionyl-leucyl-phenylalanine. Heterologous cargo includes agents that stimulate 

neutrophils, such as, for example, G-CSF and GM-CSF. Additional agents include, 

but are not limited to, interferon gamma, IL-3 and IL-7.  

The above cargo and others throughout the description are non-limiting 

examples of cargo that can be exo-loaded into MEVs for delivery. Exemplary of 

25 indications and routes of administration are as set forth in the table below. The skilled 

person, in light of the disclosure herein, can select other indications and targets and 

identify suitable routes of administration and formulations therefor.  

Target Exemplary indication Exemplary route of 
organ/tissue administration 
Lung Cystic Fibrosis Inhalation 
Lung Cystic Fibrosis Inhalation 
Lung Idiopathic Pulmonary Fibrosis Inhalation 
Lung Primary Ciliary Dyskinesia Inhalation 
Lung Pulmonary Arterial Hypertension Inhalation 
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Target Exemplary indication Exemplary route of 
organ/tissue administration 
Liver Inborn error of metabolism Intravenous or direct 

injection into the liver 

Lung Covid-19 (preventive or therapeutic) Intranasal or Inhalation 

Lymphatic Covid-19 (vaccine) Intravenous or intramuscular 

Lung Influenza (preventive or therapeutic) Intranasal or Inhalation 

Lymphatic Influenza (vaccine) Intravenous or intramuscular 

Lymphatic Viral pathogen Intravenous or intramuscular 

Lymphatic Bacterial pathogen Intravenous or intramuscular 

E. PHARMACEUTICAL COMPOSITIONS, FORMULATIONS, KITS, 

ARTICLES OF MANUFACTURE AND COMBINATIONS 

1. Pharmaceutical Compositions and Formulations 

The compositions containing the MEVs and loaded MEVs provided herein can 

5 be formulated as pharmaceutical compositions provided for administration by a 

desired route, such as oral, muscosal, intravenous, and others. Pharmaceutically 

acceptable compositions are prepared in view of approvals for a regulatory agency or 

other agency prepared in accordance with generally recognized pharmacopeia for use 

in animals and in humans, and also, for agricultural applications, for plants. Typically, 

10 compounds are formulated into pharmaceutical compositions using techniques and 

procedures well-known in the art (see e.g., Ansel Introduction to Pharmaceutical 

Dosage Forms, Fourth Edition, 1985, 126).  

The pharmaceutical composition can be used for therapeutic, prophylactic, 

cosmetic, and/or diagnostic applications. The MEVs and cargo-loaded MEVs 

15 provided herein can be formulated with a pharmaceutical acceptable carrier or diluent.  

Generally, such pharmaceutical compositions include components that do not 

significantly impair the biological properties or other properties of the cargo. Each 

component is pharmaceutically and physiologically acceptable so that it is compatible 

with the other ingredients and not injurious to the subject to whom it is to be 

20 administered. The formulations can be provided in unit dosage form and can be 

prepared by methods well-known in the art of pharmacy, including but not limited to, 

tablets, pills, powders, liquid solutions or suspensions (e.g., including injectable, 

ingestible and topical formulations (e.g., eye drops, gels, pastes, creams, or 

ointments)), aerosols (e.g., nasal sprays, and inhalers), liposomes, suppositories, 

25 pessaries, injectable and infusible solution and sustained release forms. See, e.g.,
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Gilman, et al. (eds. 1990) Goodman and Gilman's: The Pharmacological Bases of 

Therapeutics, 8th Ed., Pergamon Press; and Remington's Pharmaceutical Sciences, 

17th ed. (1990), Mack Publishing Co., Easton, Pa.; Avis, et al. (eds. 1993) 

Pharmaceutical Dosage Forms: Parenteral Medications Dekker, NY; Lieberman, et 

5 al. (eds. 1990) PharmaceuticalDosage Forms: Tablets Dekker, NY; and Lieberman, 

et al. (eds. 1990) Pharmaceutical Dosage Forms: Disperse Systems Dekker, NY.  

When administered systemically, the therapeutic composition is sterile, pyrogen-free, 

generally free of particulate matter, and in a parenterally acceptable solution having 

due regard for pH, isotonicity, and stability. These conditions are known to those 

10 skilled in the art. Methods for preparing parenterally administrable compositions are 

well-known or will be apparent to those skilled in the art and are described in more 

detail in, e.g., "Remington: The Science andPractice ofPharmacy (Formerly 

Remington's Pharmaceutical Sciences)", 19th ed., Mack Publishing Company, Easton, 

Pa. (1995).  

15 Pharmaceutical compositions provided herein can be in various forms, e.g., in 

solid, semi-solid, liquid, powder, aqueous, and lyophilized form. Examples of suitable 

pharmaceutical carriers are known in the art and include but are not limited to water, 

buffering agents, saline solutions, phosphate buffered saline solutions, various types 

of wetting agents, sterile solutions, alcohols, gum arabic, vegetable oils, benzyl 

20 alcohols, gelatin, glycerin, carbohydrates such as lactose, sucrose, amylose or starch, 

magnesium stearate, talc, silicic acid, viscous paraffin, perfume oil, fatty acid 

monoglycerides and diglycerides, pentaerythritol fatty acid esters, hydroxy 

methylcellulose, and powders, among others. Pharmaceutical compositions provided 

herein can contain other additives including, for example, antioxidants, preservatives, 

25 antimicrobial agents, analgesic agents, binders, disintegrants, coloring, diluents, 

excipients, extenders, glidants, solubilizers, stabilizers, tonicity agents, vehicles, 

viscosity agents, flavoring agents, emulsions, such as oil/water emulsions, 

emulsifying and suspending agents, such as acacia, agar, alginic acid, sodium 

alginate, bentonite, carbomer, carrageenan, carboxymethylcellulose, cellulose, 

30 cholesterol, gelatin, hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl 

methylcellulose, methylcellulose, octoxynol-9, oleyl alcohol, povidone, propylene 

glycol monostearate, sodium lauryl sulfate, sorbitan esters, stearyl alcohol, tragacanth,
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xanthan gum, and derivatives thereof, solvents, and miscellaneous ingredients such as 

crystalline cellulose, microcrystalline cellulose, citric acid, dextrin, dextrose, liquid 

glucose, lactic acid, lactose, magnesium chloride, potassium metaphosphate, and 

starch, among others (see, generally, Alfonso R. Gennaro (2000) Remington: The 

5 Science andPractice ofPharmacy, 20th Edition. Baltimore, MD: Lippincott Williams 

& Wilkins). Such carriers and/or additives can be formulated by conventional 

methods and can be administered to the subject at a suitable dose. Stabilizing agents 

such as lipids, nuclease inhibitors, polymers, and chelating agents can preserve the 

compositions from degradation within the body.  

10 The route of administration is in accord with known methods, e.g., injection or 

infusion by intravenous, intraperitoneal, intracerebral, intramuscular, subcutaneous, 

intraocular, intraarterial, intrathecal, inhalation or intralesional routes, topical, rectal, 

mucosal, and by sustained release systems. The MEVs or cargo-loaded MEVs can be 

administered continuously by infusion or by bolus injection. One can administer the 

15 MEVs or cargo-loaded MEVs in a local or systemic manner.  

The MEVs or cargo-loaded MEVs can be prepared in a mixture with a 

pharmaceutically acceptable carrier. Techniques for formulation and administration of 

the compounds are known to one of skill in the art (see e.g., "Remington's 

Pharmaceutical Sciences," Mack Publishing Co., Easton, Pa.). This therapeutic 

20 composition can be administered intravenously or through the nose or lung, such as a 

liquid or powder aerosol (lyophilized). The composition also can be administered 

parenterally or subcutaneously as desired. When administered systematically, the 

therapeutic composition should be sterile, pyrogen-free and in a parenterally 

acceptable solution having due regard for pH, isotonicity, and stability. These 

25 conditions are known to those skilled in the art.  

Pharmaceutical compositions suitable for use include compositions wherein 

the MEVs or cargo-loaded MEVs are contained in an amount effective to achieve 

their intended purpose. Determination of a therapeutically effective amount is well 

within the capability of those skilled in the art. Therapeutically effective dosages can 

30 be determined by using in vitro and in vivo methods, and/or by a skilled person.  

Therapeutic formulations can be administered in many conventional dosage 

formulations. Dosage formulations of MEVs and cargo-loaded MEVs provided herein
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are prepared for storage or administration by mixing the compound having the desired 

degree of purity with physiologically acceptable carriers, excipients, or stabilizers.  

Such materials are non-toxic to the recipients at the dosages and concentrations 

employed, and can include buffers such as Tris HCl, phosphate, citrate, acetate and 

5 other organic acid salts; antioxidants such as ascorbic acid; low molecular weight 

(less than about ten residues) peptides such as polyarginine, proteins, such as serum 

albumin, gelatin, or immunoglobulins; hydrophilic polymers such as 

polyvinylpyrrolidinone; amino acids such as glycine, glutamic acid, aspartic acid, or 

arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 

10 or its derivatives, glucose, mannose, or dextrins; chelating agents such as EDTA; 

sugar alcohols such as mannitol or sorbitol; counterions such as sodium and/or 

nonionic surfactants such as TWEEN (polysorbates), Pluronic, polyethylene glycol, 

and others.  

In particular examples herein, provided are pharmaceutical compositions that 

15 contain a stabilizing agent. The stabilizing agent can be an amino acid, amino acid 

derivative, amine, sugar, polyol, salt or surfactant. In some examples, the stable co

formulations contain a single stabilizing agent. In other examples, the stable co

formulations contain 2, 3, 4, 5 or 6 different stabilizing agents. For example, the 

stabilizing agent can be a sugar or polyol, such as a glycerol, sorbitol, mannitol, 

20 inositol, sucrose or trehalose. In particular examples, the stabilizing agent is sucrose.  

In other examples, the stabilizing agent is trehalose. The concentration of the sugar or 

polyol is from or from about 100 mM to 500 mM, 100 mM to 400 mM, 100 mM to 

300 mM, 100 mM to 200 mM, 200 mM to 500 mM, 200 mM to 400 mM, 200 mM to 

300 mM, 250 mM to 500 mM, 250 mM to 400 mM, 250 mM to 300 mM, 300 mM to 

25 500 mM, 300 mM to 400 mM, or 400 mM to 500 mM, each inclusive.  

In examples, the stabilizing agent can be a surfactant that is a polypropylene 

glycol, polyethylene glycol, glycerin, sorbitol, poloxamer and polysorbate. For 

example, the surfactant can be a polypropylene glycol, polyethylene glycol, glycerin, 

sorbitol, poloxamer and polysorbate, such as a poloxamer 188, polysorbate 20 and 

30 polysorbate 80. In particular examples, the stabilizing agent is polysorbate 80. The 

concentration of surfactant, as a % of mass concentration (w/v) in the formulation, is



WO 2023/001894 PCT/EP2022/070371 

-108

between or about between 0.005% to 1.0%, 0.01% to 0.5%, 0.01% to 0.1%, 0.01% to 

0.05%, or 0.01% to 0.02%, each inclusive.  

When used for in vivo administration, the formulation should be sterile and 

can be formulated according to conventional pharmaceutical practice. This is readily 

5 accomplished by filtration through sterile filtration membranes, prior to or following 

lyophilization and reconstitution. The MEVs or cargo-loaded MEVs can be stored in 

lyophilized form or in solution; they can be frozen or refrigerated. Other vehicles such 

as naturally occurring vegetable oil like sesame, peanut, or cottonseed oil or a 

synthetic fatty vehicle like ethyl oleate can be included. Buffers, preservatives, and 

10 antioxidants can be incorporated according to accepted pharmaceutical practice.  

The MEVs or cargo-loaded MEVs provided herein, can be provided at a 

concentration in the composition of from or from about 0.1 to 10 mg/mL or higher or 

lower amounts, depending upon the application and the subject, such as, for example 

a concentration that is at least or at least about 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 

15 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 8.5, 9.0, 9.5, 10 

mg/mL or more. The volume of the solution can be at or about 1 to 100 mL, such as, 

for example, at least or about at least or 0.5, 1, 2, 3, 4, 5, 10, 15, 20, 25, 30, 35, 40, 45, 

50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 mL or more. In some examples, the MEVs 

or cargo-loaded MEVs are supplied in phosphate buffered saline.  

20 The MEVs or cargo-loaded MEVs provided herein can be provided as a 

controlled release or sustained release composition. Polymeric materials are known in 

the art for the formulation of pills and capsules which can achieve controlled or 

sustained release of the MVEVs and cargo-loaded MVEVs provided herein (see, e.g., 

MedicalApplications of Controlled Release, Langer and Wise (eds.), CRC Pres., 

25 Boca Raton, Fla. (1974); Controlled Drug Bioavailability, Drug Product Design and 

Performance, Smolen and Ball (eds.), Wiley, New York (1984); Langer and Peppas 

(1983) J. Macromol. Sci. 23:61; see also Levy et al. (1985) Science 228:190; During 

et al. (1989) Ann. Neurol. 25:351; Howard et al. (1989) J. Neurosurg. 71:105; U.S.  

Pat. Nos. 5,679,377, 5,916,597, 5,912,015, 5,989,463, 5,128,326; and PCT 

30 Publication Nos. WO 99/15154 and WO 99/20253). Examples of polymers used in 

sustained release formulations include, but are not limited to, poly(2-hydroxy ethyl 

methacrylate), poly(methyl methacrylate), poly(acrylic acid), poly(ethylene-co-vinyl
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acetate), poly(methacrylic acid), polyglycolides (PLG), polyanhydrides, poly(N-vinyl 

pyrrolidone), poly(vinyl alcohol), polyacrylamide, poly(ethylene glycol), polylactides 

(PLA), poly(lactide-co-glycolides) (PLGA), and polyorthoesters. Generally, the 

polymer used in a sustained release formulation is inert, free of leachable impurities, 

5 stable on storage, sterile, and biodegradable. Any technique known in the art for the 

production of sustained release formulation can be used to produce a sustained release 

formulation containing the MEVs or cargo-loaded MEVs provided herein.  

In some examples, the pharmaceutical composition contains the MEVs or 

cargo-loaded MEVs provided herein and one or more additional agents, such as an 

10 antibody or other therapeutic, for combination therapy.  

2. Articles of Manufacture/Kits and Combinations 

Pharmaceutical compositions of the MEVs or cargo-loaded MEVs can be 

packaged as articles of manufacture containing packaging material, a pharmaceutical 

composition which is effective for treating a disease or condition that can be treated 

15 by administration of the particular MEVs or cargo-loaded MVIEVs, such as the diseases 

and conditions described herein or known in the art, and a label that indicates that the 

cargo, such as an antibody or nucleic acid molecule, is to be used for treating the 

infection, disease or disorder. The pharmaceutical compositions can be packaged in 

unit dosage forms containing an amount of the pharmaceutical composition for a 

20 single dose or multiple doses. The packaged compositions can contain a lyophilized 

powder of the pharmaceutical compositions containing the cargo-loaded MEVs which 

can be reconstituted (e.g., with water or saline) prior to administration.  

The articles of manufacture provided herein contain packaging materials.  

Packaging materials for use in packaging pharmaceutical products are well-known to 

25 those of skill in the art (see, e.g., U.S. Patent Nos. 5,323,907, 5,052,558 and 

5,033,252). Examples of pharmaceutical packaging materials include, but are not 

limited to, blister packs, bottles, tubes, inhalers (e.g., pressurized metered dose 

inhalers (MVDI), dry powder inhalers (DPI), nebulizers (e.g., jet or ultrasonic 

nebulizers) and other single breath liquid systems), pumps, bags, vials, containers, 

30 syringes, bottles, and any packaging material suitable for a selected formulation and 

intended mode of administration and treatment.
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The MEVs or cargo-loaded MEVs can be provided as combinations and as 

kits. Kits optionally can include one or more components such as instructions for use, 

devices and additional reagents (e.g., sterilized water or saline solutions for dilution of 

the compositions and/or reconstitution of lyophilized protein), and components, such 

5 as tubes, containers and syringes for practice of the methods. Exemplary kits can 

include the MEVs or cargo-loaded MEVs provided herein, and can optionally include 

instructions for use, a device for administering the MEVs or cargo-loaded MEVs to a 

subject, a device for detecting MEVs or cargo-loaded MEVs in samples obtained 

from a subject, and a device for administering an additional therapeutic agent to a 

10 subject.  

The kit can, optionally, include instructions. Instructions typically include a 

tangible expression describing the MEVs or cargo-loaded MEVs, and, optionally, 

other components included in the kit, and methods for administration, including 

methods for determining the proper state of the subject, the proper dosage amount, 

15 dosing regimens, and the proper administration method for administering the MEVs 

or cargo-loaded MEVs. Instructions also can include guidance for monitoring the 

subject over the duration of the treatment time.  

Kits also can include a pharmaceutical composition described herein and an 

item for diagnosis. For example, such kits can include an item for measuring the 

20 concentration, amount or activity of the MfEVs and cargo-loaded MEVs, in a subject.  

In some examples, the MEVs or cargo-loaded MEVs are provided in a 

diagnostic kit for the detection of the MEVs or cargo-loaded MEVs or cargo in an 

isolated biological sample (e.g., tumor cells, such as circulating tumor cells obtained 

from a subject or tumor cells excised from a subject).  

25 Kits provided herein also can include a device for administering the MEVs to 

a subject. Any of a variety of devices known in the art for administering medications 

to a subject can be included in the kits provided herein. Exemplary devices include, 

but are not limited to, a hypodermic needle, an intravenous needle, a catheter, a 

nebulizer, and an inhaler. Typically the device for administering the compositions is 

30 compatible with the desired method of administration of the composition.  

3. Combination Therapies
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The cargo-loaded MEVs provided herein can be administered before, after, or 

concomitantly with one or more other therapeutic regimens or agents. The skilled 

medical practitioner can determine empirically, or by considering the 

pharmacokinetics and modes of action of the agents, the appropriate dose or doses of 

5 each therapeutic regimen or agent, as well as the appropriate timings and methods of 

administration. The additional therapeutic regimens or agents can improve the 

efficacy or safety or other properties of the cargo-loaded MEVs. In some examples, 

the additional therapeutic regimens or agents can treat the same disease or a 

comorbidity. In some examples, the additional therapeutic regimens or agents can 

10 ameliorate, reduce or eliminate one or more side effects known in the art or described 

herein that are associated with administration of the cargo-loaded MEVs or the cargo.  

For example, the cargo-loaded MVEVs described herein can be administered 

with chemotherapy, radiation therapy, or chemotherapy and radiation therapy, or for 

anti-viral or anti-bacterial or other pathogen therapy, the cargo-loaded MVEVs can be 

15 administered with other anti-pathogen therapeutics and treatments. The cargo-loaded 

MEVs can be administered in combination with one or more other prophylactic or 

therapeutic agents, including but not limited to antibodies, cytotoxic agents, 

chemotherapeutic agents, cytokines, growth inhibitory agents, anti-hormonal agents, 

kinase inhibitors, anti-angiogenic agents, cardio-protectants, immunostimulatory 

20 agents, immunosuppressive agents, agents that promote proliferation of hematological 

cells, angiogenesis inhibitors, protein tyrosine kinase (PTK) inhibitors, FcTRIIb or 

other Fc receptor inhibitors, or other therapeutic agents.  

The one or more additional agents can be administered simultaneously, 

sequentially or intermittently with the cargo-loaded MEVs. The agents can be co

25 administered, for example, as part of the same pharmaceutical composition or same 

method of delivery. In some examples, the agents can be co-administered at the same 

time as the cargo-loaded MEVs, but by a different means of delivery. The agents also 

can be administered at a different time than administration of the cargo-loaded MEVs, 

but close enough in time to have a combined prophylactic or therapeutic effect. In 

30 some examples, the one or more additional agents are administered subsequent to or 

prior to the administration of the cargo-loaded MEVs separated by a selected time 

period. In some examples, the time period is 1 day, 2 days, 3 days, 4 days, 5 days, 6
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days, 1 week, 2 weeks, 3 weeks, 1 month, 2 months, or 3 months. In some examples, 

the one or more additional agents are administered multiple times and/or the cargo

loaded MVEVs provided herein are administered multiple times.  

F. ADMINISTRATION OF CARGO-LOADED MEVS AND ROUTES OF 

5 ADMINISTRATION 

1. Routes of administration 

The cargo-loaded MEVs provided herein can be administered to a subject by 

any method or route known in the art for the administration of pharmaceuticals, 

including biologics. The cargo-loaded MEVs can be administered by various routes.  

10 Routes of administration, include, but are not limited to, systemic, topical, and local 

administration. Routes of administration, as discussed, include, oral administration, 

enteral administration, parenteral, which includes intradermal, intramuscular, 

intraperitoneal, intravenous, subcutaneous, and intracavity administration, topical, 

epidural, mucosal, which includes topical, intranasal, vaginal, vulvovaginal, 

15 esophageal, oroesophageal, bronchial, rectal, and pulmonary.  

The cargo-loaded MEVs can be administered externally to a subject, at the site 

of the disease for local or transdermal action. Compositions containing the cargo

loaded MEVs can be administered, as discussed above, by any route depending upon 

the target tissue or organ for the disease, disorder, or condition, treated. For targeting 

20 the spleen, for example, oral administration is employed. The MEVs for such 

administration are formulated as a liquid or solid. As shown in the Examples, 

following oral administration, the MEVs pass through the stomach and into the 

intestines, and, as shown, then are found in the spleen. This is a distinction and 

advantage of the MEVs compared to mammalian MEVs, which cannot be 

25 administered orally because they cannot survive the harsh conditions in the stomach.  

Administration can be by infusion, inhalation, by bolus injection, by absorption 

through epithelial or mucocutaneous linings (e.g., topical, oral, vaginal, rectal and 

intestinal mucosa).  

Compositions containing the cargo-loaded MEVs can be administered 

30 together with or sequentially with other biologically active agents. For example, the 

cargo-loaded MEVs are administered by infusion delivery, such as by infusion pump
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or syringe pump, and can be administered in combination with another therapeutic 

agent or as a monotherapy.  

The method and/or route of administration can be altered to alleviate adverse 

side effects associated with administration provided herein. For example, if a patient 

5 experiences a mild or moderate (i.e., Grade 1 or 2) infusion reaction, the infusion rate 

can be reduced (e.g., reduced by 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% 

or more). If the patient experiences severe (i.e., Grade 3 or 4) infusion reactions, the 

infusion can be temporarily or permanently discontinued.  

In some examples, if the subject experiences an adverse side effect, such as 

10 severe skin toxicity, for example severe acneiform rash, treatment adjustments can be 

made. For example, after the occurrence of an adverse side effect, administration can 

be delayed, such as for 1 to 2 weeks or until the adverse side effect improves. In some 

examples, after additional occurrences of an adverse side effect, the dosage can be 

reduced. A particular regimen and treatment protocol can be established by the skilled 

15 physician or other skilled practitioner in the art.  

Appropriate methods for delivery, can be selected by one of skill in the art 

based on the properties of the dosage amount of the cargo-loaded MEVs or the 

pharmaceutical composition containing the cargo-loaded MEVs. Such properties 

include, but are not limited to, solubility, hygroscopicity, crystallization properties, 

20 melting point, density, viscosity, flow, stability, and degradation profile. As detailed 

in the Examples, the route of administration of the MEVs determines their 

biodistribution. As shown, following administration, the MEVs distribute in tissues 

and organs that differ from mammalian and other EVs.  

2. Compositions Containing MEVs as Drug Delivery Systems 

25 As discussed above, and demonstrated in the Examples, the MEVs and 

compositions containing the MEVs can be considered drug delivery systems in which 

the MVEVs are formulated for a particular route of administration for targeting an 

organ or tissue involved in a disease, disorder, or condition, that can be treated by the 

selected cargo. The compositions optionally can include additional components, such 

30 as another therapeutic agent for combination therapy and/or devices for 

administration.
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A composition or drug delivery system, for example, contains extracellular 

vesicles (MEVs) formulated for oral delivery, intravenous delivery, intramuscular 

delivery, intranasal delivery, subcutaneous delivery, topical delivery, mucosal 

delivery, intraperitoneal delivery, intratumoral delivery, or inhalation delivery. The 

5 MEVs are isolated from the cell culture, and exogenously loaded with cargo. The 

MEVs are formulated for a route of delivery, whereby the cargo is delivered to a 

target organ or tissue. Target organs or tissues include lungs, liver, spleen, intestine, 

brain, spinal cord, peripheral nerves, lymphoid tissues, eyes, mucosal tissue, skin, 

hematopoietic tissues, pancreas, muscle, bones, heart, endocrine tissues and kidneys.  

10 The target organ or tissue is mucosal tissue can be, for example, naso-buccal, ocular, 

urogenital, vaginal, or rectal. The compositions or drug delivery system containing the 

cargo-loaded MEVs can be formulated as a suspension or emulsion, which can be a 

nanoemulsion or is a microemulsion. The drug delivery system can be formulated as a 

tablet, capsules, gel capsule, powder, troche, granules, liquid for oral administration, 

15 oil, or is a suspension or emulsion for nasal administration or oral administration, or 

inhalation, or nebulization, or intratracheal administration. As above, exemplary of 

MEVs are Chlorella extracellular vesicles into which bioactive molecule cargo is 

loaded. Chlorella species include, but are not limited to, Chlorella ellipsoidea, 

Chlorella pyrenoidosa, Chlorella sorokiniana, Chlorella vulgaris, and Chlorella 

20 variabilis.  

The exogenously-loaded cargo can be a therapeutic for treating or preventing a 

disease, disorder, or condition, or treating or preventing a symptom thereof, such as, 

for example, the cargo comprises or encodes a protein, or is a small molecule 

therapeutic that is a prophylactic for preventing or reducing the risk of getting a 

25 disease, disorder, or condition, or reducing the severity of a disease, disorder, or 

condition. The cargo can comprise nucleic acid, a protein, a small peptide, a peptide, a 

polypeptide, a small molecule drug, or any other molecule of interest, including 

detectable reagents for diagnostics. The cargo includes any described herein and any 

molecule(s), including complexes of interest for exo-loading into the MEVs, and/or 

30 known to those of skill in the art. For example, the exogenous cargo for the drug 

delivery systems, as well as the compositions and MEVs described in the sections 

above and below, can, for example, comprise an immunomodulatory agent to
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increase or decrease production of one or more cytokines; up- or down-regulate self

antigen presentation; mask MHC antigens; or promote the proliferation, 

differentiation, migration, or activation state of one or more types of immune cells.  

The exogenous cargo can comprise a hormone or a cytokine or a chemokine; or 

5 comprises nucleic acid encoding a hormone, or a cytokine, or a chemokine.  

Exemplary thereof is one or more of a hormone or cytokine or growth factor selected 

from among human growth hormone; N-methionyl human growth hormone; bovine 

growth hormone; parathyroid hormone; thyroxine; insulin; proinsulin; relaxin; 

prorelaxin; glycoprotein hormones such as follicle stimulating hormone (FSH), 

10 thyroid stimulating hormone (TSH), and luteinizing hormone (LH); hepatic growth 

factors; fibroblast growth factors; prolactin; placental lactogen; tumor necrosis factor

alpha and -beta; Miillerian-inhibiting substance; gonadotropin-associated peptide; 

inhibin; activin; vascular endothelial growth factors; integrin; thrombopoietin (TPO); 

nerve growth factors, transforming growth factors (TGFs); insulin-like growth factor-I 

is and-II; erythropoietin (EPO); osteoinductive factors; interferons such as interferon

alpha, -beta, and -gamma; colony stimulating factors (CSFs) such as macrophage-CSF 

(M-CSF); granulocyte-macrophage-CSF (GM-CSF); and granulocyte-CSF (G-CSF); 

or an interleukin (IL). The cargo can comprise for mRNA-mediated gene therapy, 

gene silencing, gene substitution, gene overexpression, and/or gene editing, can 

20 comprise one or more of peptides or proteins for gene regulation, gene substitution, 

gene overexpression, gene editing, regulation of cell metabolism, cell functions; and 

protein therapy. The mRNA-mediated gene therapy or protein therapy can be treating 

an inborn error of metabolism. The cargo can comprise a vaccine, such as a protein 

vaccine or mRNA vaccine. Vaccines, as described herein can be immunoprotective 

25 and/or prophylactic, and/or can treat a disease, disorder, or condition.  

The MEV cargo can comprise a nucleic acid or protein or a nucleic acid 

encoding a protein that is a therapeutic product for treatment of cancer, or an 

infectious disease, or metabolic diseases, or a neurodegenerative disease or other CNS 

disorder, or aging, or an aging associated disease, or genetic diseases, or ophthalmic 

30 disorders, or immunological disorders, or involving internal organs urogenital organs, 

the cardiovascular system and associated organs and tissues, hematopoietic or 

lymphoid tissues, sensory organs and tissues, urogenital organs and tissues, muscle 
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tissues, bones, and/or endocrine tissues. Internal organs include, for example, liver, or 

the pancreas, or spleen, or brain. The compositions and drug delivery systems that 

contain the MEVs can be formulated for oral administration, parenteral 

administration, topical administration, local administration, intratumoral 

5 administration, systemic administration, mucosal administration, intravenous 

administration, subcutaneous administration, intramuscular administration, 

intraperitoneal administration, transdermal administration, intranasal administration, 

inhalation, intratracheal administration. They can be formulated for oral delivery, or 

as an aerosol for intranasal, inhalation, or nebulization. The compositions provided 

10 herein can be used for delivering cargo in an MEV to an organ or tissue, wherein the 

route of administration is selected to target the organ or tissue of interest.  

G. BIODISTRIBUTION OF MEVs FOLLOWING ADMINISTRATION VIA 

VARIOUS ROUTES 

The cargo-loaded MEVs provided herein can be administered to a subject by 

is any method known in the art for the administration of polypeptides, including for 

example systemic and local administration. The cargo-loaded MEVs can be 

administered by routes, such as parenteral (e.g., routes, such as intradermal, 

intramuscular, intraperitoncal, intravenous, subcutaneous, and intracavity), topical, 

epidural, or mucosal (e.g., routes, such as topical, intranasal, oral, vaginally, 

20 vulvovaginal, esophageal, oroesophageal, bronchial, rectal, and pulmonary). The 

cargo-loaded MEVs can be administered externally to a subject, at the site of the 

disease for exertion of local or transdermal action. Compositions containing the 

cargo-loaded MEVs can be administered by any convenient route, for example by 

infusion, inhalation, by bolus injection, or by absorption through epithelial or 

25 mucocutaneous linings (e.g., topical, oral, vaginal, rectal and intestinal mucosa).  

Compositions containing the cargo-loaded MEVs can be administered together with 

or sequentially with other biologically active agents. For example, the cargo-loaded 

MEVs are administered by infusion delivery, such as by infusion pump or syringe 

pump, and can be administered in combination with another therapeutic agent or as a 

30 monotherapy.  

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2023/001894 PCT/EP2022/070371 

-117

The method and/or route of administration can be altered to alleviate adverse 

side effects associated with administration provided herein. For example, if a patient 

experiences a mild or moderate (i.e., Grade 1 or 2) infusion reaction, the infusion rate 

can be reduced (e.g., reduced by 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% 

5 or more). If the patient experiences severe (i.e., Grade 3 or 4) infusion reactions, the 

infusion can be temporarily or permanently discontinued.  

In some examples, if the subject experiences an adverse side effect, such as 

skin toxicity, for example severe acneiform rash, treatment adjustments can be made.  

For example, after the occurrence of an adverse side effect, administration can be 

10 delayed, such as for 1 to 2 weeks or until the adverse side effect improves. In some 

examples, after additional occurrences of an adverse side effect, the dosage can be 

reduced. A particular regimen and treatment protocol can be established by the skilled 

physician or other practitioner.  

Appropriate methods for delivery, can be selected by one of skill in the art 

15 based on the properties of the dosage amount of the cargo-loaded MEVs or the 

pharmaceutical composition containing the cargo-loaded MIEVs. Such properties 

include, but are not limited to, solubility, hygroscopicity, crystallization properties, 

melting point, density, viscosity, flow, stability and degradation profile.  

1. Biodistribution of mammalian EVs 

20 The biodistribution and pharmacokinetics of EVs of mammalian origin have 

been extensively studied. Treatments with mammalian cell-derived EVs generally are 

based on intravenous or intraperitoneal routes of administration. Primary target organs 

upon systemic administration of mammalian EVs are the liver, spleen and lungs. A 

comprehensive study (see, Wiklander et al. (2015) J. Extracellular Vesicles 4:26316) 

25 of the tissue distribution of fluorescently-labelled mammalian EVs from various cell 

sources demonstrated that 24 hours after intravenous (i.v.) injection in mice, the 

highest fluorescence signal was in the liver, followed by spleen, gastrointestinal tract 

and lungs. Furthermore, cell source, EV dose, and route of administration was shown 

to affect EV distribution; for example, injection of higher EV doses resulted in 

30 relatively lower liver accumulation compared to lower doses, possibly caused by 

saturation of the mononuclear phagocyte system (MPS). Comparison between 

intraperitoneal (i.p.), subcutaneous (s.c.) and i.v. administrations showed that
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intraperitoneal and subcutaneous doses resulted in reduced EV accumulation in liver 

and spleen and enhanced pancreas and gastrointestinal tract accumulation compared 

to i.v. injections. Systemically administered EVs are reported to be taken up by the 

mononuclear phagocyte system (MPS), particularly in the liver and spleen. The 

5 mechanism of clearance resembles that described for synthetic nanoparticles, such as 

liposomes (Van der Meel et al. (2014) J. Control. Release 195:72-85). The majority 

of splenic accumulation is caused by EV storage in the spleen rather than uptake by 

the spleen (Lai C.P. et al. (2014) ACSNano 8:483-494). Biodistribution of 

mammalian EVs following other routes of administration also has been investigated.  

10 For targeting of the central nervous system, intranasal administration of curcumin

loaded mammalian EVs resulted in EV localization in the brain. Drug levels peaked at 

1 hour after administration, and a significant amount detected after 12 hours with no 

toxic effects observed (Zhuang et al. (2011) Mol. Ther. 19:1769-1779).  

In general mammalian EVs are not employed for oral delivery because of their 

is low stability at various pH and temperatures, rapid degradation of biomolecules in the 

digestive tract, and the limitations of industrial scale production for oral dosing 

(Cheng et al. (2019) Protein Cell10:295-299). The only exception so far are bovine 

milk-derived EVs, which upon oral delivery to mice have shown a pattern of 

distribution that, analyzed with whole-body in vivo imaging system (IVIS), included 

20 rapid accumulation in the intestine, where the EVs were detectable after 2 and 6 

hours, followed by fluorescence signal observed in liver, spleen, lungs, kidney, heart, 

and the gastrointestinal tract at 24 hours. After 48 hours, the fluorescence signal 

subsided within most of the organs indicating the clearance of nanovesicles from the 

system (Samuel et al. (2021) Nat Commun 12:3950, doi.org/10.1038/s41467-021

25 24273-8). Thus, mammalian EVs (derived from sources other than milk) cannot be 

absorbed by the intestinal tract and from the intestines become bioavailable in target 

organs (Zhong et al. (2021) Bionaterials. 277:121126. doi: 

10.1016/j.biomaterials.2021.121126).  

As shown herein in the Examples, and discussed below, MEVs are stable in 

30 the harsh environment of the gastrointestinal tract compared to mammalian cell

derived EVs. Thus, the microalgae EVs, as described herein, are particularly suitable 

for oral administration and drug delivery.  
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2. Microalgae EVs Biodistribution 

It is shown herein that MEVs, including those provided herein from Chlorella, 

have properties that are distinct from mammalian EVs, including bovine milk EVs.  

For example, a striking difference, discussed below, is that the MEVs can be 

5 administered orally, and that the primary target is the spleen, likely the white spleen.  

The MEVs provided herein can deliver a variety of bioactive molecules, such 

as RNAs, such as mRNA, siRNA, and miRNA; proteins; peptides; and small 

molecules. These include products such as tissue-specific products and/or disease 

specific products. As discussed below, each route can be used to target particular 

10 organs and treat particular diseases. The MEVs can be formulated for administration 

by each route. Thus, provided are compositions containing MEVs that are for treating 

particular disease and for particular routes of administration.  

It is shown herein, the route of administration determines the fate of the 

MEVs, and that the ultimate location of the MEVs is a function of the route of 

15 administration. Targets and endpoints of the MEVs include, but are not limited to, the 

liver, spleen, lungs, the intestines, and brain. Routes of administration include, but arc 

not limited to, respiratory (nose, lungs), oral (digestive), intravenous, central nervous 

system (CNS), and topical. The selection of route depends upon the ultimate target 

and the payload. It is shown herein that intranasal administration goes to the lungs, 

20 intratracheal via a spray goes to the lung(s), intravenous accumulates in spleen and 

liver, oral (per os) goes to the digestive tract and spleen. In contrast, mammalian EVs 

cannot be taken orally.  

MEVs are readily internalized by human cells. For example, in vitro, when 

administered to cells in culture, such as A549 cells, at a ratio of MEV/cell of 1000/1, 

25 93% of the cells internalized the MEVS, and this occurred within 24 to 48 hours after 

contacting the cells with the MEVs.  

DIR-labeled MEVs were administered to mice via four routes: intranasal (IN), 

intratracheal (IT), intravenous (IV), and oral, and, by full-body imaging as a function 

of time, the fate of the MEVs was visualized for 3 days, followed by sacrificing the 

30 mice to harvest organs for study. As shown in the examples, intravenous 

administration targets the liver at about 4-12 hours following administration, and the 

spleen, appearing to be in the red spleen, at 10-30 hours. Oral administration targets 
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the intestine and spleen. It is shown herein that the MEVs are orally available; they 

resist passage through the stomach, and reach the intestine at 0.5 hour to 4 hours, and 

then the spleen at 0.5 hour to 10 hours. Of interest is the route to the spleen; there are 

two possible routes to the spleen, via the blood (to red spleen), and via lymphocytes 

5 (to white spleen), which has implications for targeting and delivering cargo to the 

immune system, accumulating from 4 hours to 28 hours. This can be effected by 

internalization by lymphocytes that are activated and end up in the spleen where they 

multiply, and/or by lymphocytes that phagocytose the MEVs, which are not activated, 

and go to the spleen (white spleen) from where they are disseminated through the 

10 immune system.  

Thus, orally ingested MEVs go into the intestine, then, as shown, end up in the 

spleen, likely the white spleen. The spleen is responsible for initiating immune 

reactions to blood-borne antigens, and for filtering foreign material and old or 

damaged red blood cells from the blood. These functions are performed by two 

15 different compartments in the spleen: the white pulp (white spleen), and red pulp (red 

spleen). The two compartments are vastly different in structure, vascular organization, 

and cellular composition (see, e.g., Cesta (2006) Toxicologic Pathology 34:455-465 

for a review of the structure, function and histology of the spleen).  

White blood cells, which are plentiful in the intestine, migrate to the white 

20 spleen. When ingested orally the MEVs can be internalized by intestinal cells and, as 

discussed below, can be internalized by intestinal lymphocytes, which carry the 

MEVs to the spleen. This is in contrast to mammalian vesicles, which cannot be 

administered orally. Thus, MEVs provide a delivery vehicle for agents for which the 

immune system is a target, such as for immune modulating cargo. As discussed 

25 above, the pathway to the white spleen can occur, for example, via activated 

lymphocytes and/or phagocytic lymphocytes. Lymphocytes can phagocytose the 

MEVs, and are homed to the spleen. The MEVs, unlike mammalian EVs, provide a 

way to orally deliver small molecule drugs and proteins and other therapeutics, such 

as nucleic acid therapeutics, that cannot be administered orally. In particular, orally 

30 administered MEVs provide a route for treatment of diseases, such as cancers and 

inflammatory diseases, in which the immune system is involved or in which the 

treatment can be effected by targeting the immune system. Such diseases include, but



WO 2023/001894 PCT/EP2022/070371 

-121

are not limited to, infectious disease, autoimmune diseases, cancers, and prevention of 

organ transplant rejection. These diseases are treated by suppressing or augmenting 

the activity of immune cells.  

a. Components of the Lymphatic System 

5 The lymphatic system includes lymph, lymphatic vessels and lymphatic 

organs (see, discussion in Zgair et al., (2016) Targeting Immunomodulatory Agents to 

the Gut-Associated Lymphoid Tissue. In: Constantinescu C., Arsenescu R., Arsenescu 

V. (eds) Neuro-Immuno-Gastroenterology. Springer, Cham. (doi.org/10.1007/978-3

319-28609-9_14) and summarized below).  

10 Lymph 

Lymph is a generally clear and colorless fluid that drains from the interstitium, 

and contains recovered fluids and plasma proteins, and also can contain lipids, 

immune cells, hormones, bacteria, viruses, cellular debris, and cancer cells.  

Lymphatic Vessels 

is The lymphatic system is the body's second circulatory system. The lymphatic 

system is a unidirectional, blind-ended and thin-walled system of capillary vessels 

where lymph is driven. Lymphatic capillaries drain in the afferent collecting vessels, 

which then pass through one or more gatherings of lymph nodes. Lymph fluid then 

passes through the efferent collecting vessels, larger trunks and then the lymphatic 

20 duct, which drain lymph to the systemic circulation. Primary lymphatic organs 

include the thymus gland and bone marrow, which produce mature lymphocytes, 

which identify and respond to antigens; secondary lymphatic organs include lymph 

nodes, spleen and mucosa-associated lymph tissues (MALTs). Within the secondary 

lymphatic organs, lymphocytes initiate immune responses. MALTs are distributed 

25 throughout mucous membranes and provide a defensive mechanism against a wide 

variety of inhaled or ingested antigens. MALTs are categorized according to their 

anatomical location as: bronchus-associated lymphoid tissue (BALT), nasal

associated lymphoid tissue (NALT), salivary gland duct-associated lymphoid tissue 
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(DALT), conjunctiva-associated lymphoid tissue (CALT), lacrimal duct-associated 

lymphoid tissue (LDALT) and gut-associated lymphoid tissue (GALT).  

Gut-Associated Lymphoid Tissue (GALT) 

GALT is composed of effector and immune induction sites. Effector sites 

5 include lymphocytes distributed throughout the lamina propria (LP) and intestinal 

epithelium; induction sites involve tissues, such as such as mesenteric lymph nodes 

(MLN), PP and smaller isolated lymphoid follicles (ILF). Mesenteric lymph nodes 

(MLN), which occur in the base of the mesentary, are the largest gatherings of lymph 

nodes in the body. The structure of MLN is divided into two regions: the medulla and 

10 cortex. The cortex primarily is composed of T-cell areas and B-cell follicles. Within 

the T-cell area, circulating lymphocytes enter the lymph node, and dendritic cells 

(DC) present antigens to T-cells. Lymph (containing cells, antigens and 

chylomicrons) is collected from the intestinal mucosa and reaches the MLN via the 

afferent lymphatics. Lymph fluid subsequently leaves the MLN through efferent 

is lymphatics to reach the thoracic duct that drains to the blood.  

Peyer's patches (PP) are a collection of lymphoid nodules distributed in the 

mucosa and submucosa of the intestine. They contain a sub-epithelial dome area and 

B-cell follicles dispersed in a T-cell area. A single layer of epithelial cells, called 

follicle-associated epithelium (FAE), separates lymphoid areas of PP from the 

20 intestinal lumen. FAE is permeated by specialized enterocytes called microfold (M) 

cells. These cells are a gate for the transport of luminal antigens to PP.  

Isolated lymphoid follicles (ILF) are a combination of lymphoid cells in the 

intestinal LP. ILF are composed of germinal centers covered by FAE containing M

cells. ILF is a complementary system to PP for the induction of intestinal immunity.  

25 GALT is the largest lymphatic organ in the human body and contains more 

than half of the body's lymphocytes. GALT is exposed to more antigens in the form 

of commensal bacteria and alimentary antigens, in addition to those from invasive 

pathogens, than any other part of the body. Intestinal lymphatic transport avoids 

hepatic first-pass metabolic loss by diverting the absorption of lipophilic drugs 

30 towards intestinal lymphatics rather than the portal vein. The intestinal immune 

system must distinguish antigens that require a protective immune response and 

develop a state of immune hypo-responsiveness (oral tolerance) for harmless antigens.  
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This is effected by sampling of luminal antigens in the intestinal epithelium by DC.  

Antigens can cross the epithelium through M-cells, which are specialized epithelial 

cells of the follicle-associated epithelium of the GI tract. The antigens interact with 

DC in the underlying sub-epithelial dome region. Antigens are presented to local T

5 cells in PP by DC.  

DC also migrate to the draining MLN where they present antigens to local 

lymphocytes. Alternative pathways for antigen transport across the intestinal 

epithelial cells involve receptor-mediated transport, and direct sampling from the 

lumen by DC projections. Antigen-loaded DC then migrate to the MLN through 

10 afferent lymphatics where they present antigens to T-cells. Subsequently, 

differentiated lymphocytes migrate from MLN through the thoracic duct and blood 

stream and eventually accumulate in the mucosa for an appropriate immune response.  

b. Targeting GALT 

Orally administered MEVs can target gut-associated lymphoid tissue (GALT).  

15 Thus, GALT is a target (effective compartment) and/or a route through which MEVs 

and their therapeutic agent cargo can be used to deliver cargo to organs, tissues, 

and/or systemic circulation. GALT is an advantageous target for various 

pharmacological agents such as, for example, immunomodulators, chemotherapeutic 

agents, and anti-infective agents. The lymphatic system is a main pathway for 

20 intestinal and other tumor metastases; therefore, targeting cytotoxic drugs to the 

intestinal lymphatics can be used to treat tumor metastases. GALT is a delivery target 

for antiviral agents, as some viruses, such as, for example, human immunodeficiency 

virus (HIV), morbillivirus, canine distemper virus, severe acute respiratory syndrome 

(SARS)-associated coronaviruses, hepatitis B and hepatitis C, spread and develop 

25 within the lymphatic system.  

Thus, MEVs, including the Chlorefla MEVs exemplified herein, can be used 

to target immune cells upon oral delivery. As described above, the microalgae MEVs 

show a distinct pattern of biodistribution when administered orally. This pattern 

includes initial intestine accumulation followed by targeting the spleen, where they 

30 are detectable up to 24 hours (see, e.g., Fig. 7).  

Since the microalgae MEVs are delivered to the spleen, the mechanism of this 

delivery can be based on cells of the immune system. Immune cells are abundant in 
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the single-cell layer of intestinal epithelium and underlying lamina propria of the gut

associated lymphoid tissue (GALT). The immune cells include, T cells, plasma cells, 

mast cells, dendritic cells, and macrophages (Luongo et al. (2009) Current 

perspectives. International Reviews of Immunology 28(6):446-464, 

5 doi.org/10.3109/08830180903236486). Macrophages, dendritic cells, neutrophils, and 

also B cells perform phagocytosis. The immune cells in the gut, thus, can phagocytose 

the MEVs to deliver them to the spleen. After phagocytosis, the fate of the MEV 

cargo can depend upon the type of cargo. For example, macrophage and dendritic 

cells participate in antigen presentation, and present proteins delivered in the MEVS, 

10 or the products in the MEVs can be secreted, or the products, such RNA, can be 

translated.  

Immune cells present in the intestinal epithelium and lamina propria of the 

intestine migrate to the spleen and back to the intestine. This homing to the spleen can 

be involved in MEV transfer from the gut to secondary lymphatic organs, especially 

15 to the spleen. T cells exhibit a specific lymphocyte recirculation pathway (Mackay et 

al. (1990) J Exp Med 171:801-17) that can be part of MEV trafficking to the spleen 

upon oral delivery. Therefore, cells of the immune system are targeted by orally

administered MEVs, and this phenomenon contributes to MEV localization in the 

spleen within hours post-administration.  

20 As shown herein, upon oral administration the MEVs go the intestine and then 

migrate to the spleen. The route to the spleen can be via absorption into the blood 

and/or by internalization by immune cells in the intestine. The blood route is an 

unlikely route, because the MEVs then would appear in the liver as shown for 

intravenous administration. When MEVs are administered intravenously they 

25 primarily reach the liver (massively) and to a much lesser extent the spleen. It is 

shown herein that clearance of the MEVs from the spleen follows different kinetics 

depending upon their origin (oral or IV). The migration to the spleen following oral 

administration therefore uses a different a pathway from the MEVs administered 

intravenously. When MEVs are administered by mouth, they reach the spleen after 

30 having passed through the intestine. These results indicate that the MEVs are located 

in "different compartments" inside the spleen, depending on the route of arrival: either 

from the intestine or from the blood. As discussed, upon oral administration, the likely
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route is that the MEVs in the intestine are internalized by lymphocytes present in the 

GALT, and that the subsequent migration of the MEVs from the intestine/GALT to 

the spleen occurs because the MEVs are transported by the lymphocytes. Coming 

from the intestine/GALT, the MEVs end up in the white spleen compartment. Thus, 

5 the MEVs provide a way to deliver cargo to different organs from mammalian EVs, 

which cannot be administered orally.  

3. Exemplary Diseases and conditions treated by MEVs 

Based upon the targeted organs, a variety of diseases and disorders can be 

treated by MEVs. The MEVs can be loaded or produced to contain therapeutic agents 

10 for treating these diseases and conditions. The appropriate route of administration for 

the targeted organ and disease is selected. For example, for targeting the spleen and 

intestines, oral administration is selected; and for targeting the lungs, inhalation or 

nasal administration is selected. Based on the biodistribution and pharmacokinetic 

data the following organs can be targeted to treat diseases exemplified as follows.  

15 liver: cancer, cancer metastases, metabolic syndrome, genetic disorders (delivery 

of gene therapy), alpha-anti-trypsin (AAT) deficiency and other inborn errors of 

metabolism, hemophilia, hypercholesterolemia, liver inflammation, steatohepatitis, 

and other diseases and disorders that can be treated by delivery of a therapeutic to the 

liver; 

20 spleen: diseases treated by immune modulation, including cancers, and immune 

cell disorders, and cancer, and other diseases that can be treated by administration to 

the spleen, particularly by immune cells that occur in or traffic to the white spleen; 

intestine: diseases and disorders treated or prevented by vaccines, intestinal 

infections, microbiota modulation, Crohn's disease, cancer, ulcers, diseases treated by 

25 orally administered drugs, such as small molecules and proteins, and other such 

diseases, disorders, and conditions; and 

lungs: infectious diseases, particularly respiratory diseases, chronic obstructive 

pulmonary disease (COPD), pulmonary hypertension, asthma, other inflammatory 

lung diseases, cystic fibrosis, ATT-deficiency, lung disease, cancer, cancer 

30 metastases, and other such diseases and disorders.
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H. EXAMPLES 

The following examples are included for illustrative purposes only and are not 

intended to limit the scope of the invention.  

EXAMPLE1 

5 Production of Chlorella cells and isolation of Microalgae Extracellular Vesicles 

(MEVs) 

A. Batch production of the inoculum 

Chlorella vulgaris of any strain can be used to produce MEVs. Exemplary 

strains include, but are not limited to, UTEX 265 strain, UTEX 395 strain, UTEX 26 

10 strain, 15 UTEX 30 strain, UTEX 259 strain, UTEX 2219 strain, UTEX 2714 strain 

UTEX B 1811 (available from the UTEX Culture Collection), the strain designated 

CCAP 211/19, GEPEA, University of Nantes, France, and any other suitable strain, 

either transformed or not, can be used to produce the algal cell material. For 

exemplary purposes the UTEX 265 strain was used.  

15 Chlorella was stored on nutrient agar slopes until flask/photobioreactor (PBR) 

inoculation. For different experiments, different scales of production, between 400 

mL (flasks) to 170 L (several PBRs with different total volume) cultures, were used.  

This description relates to the highest volume of PBR used (170 L, HECTOR PBR 

["Hector" photobioreactor designed by the Laboratory of Process Engineering 

20 Environment - Agri-food (GEPEA) / CNRS for the culture of microalgae. Reference: 

20160067_0017. Year of production: 2016. Maximum size: 56.43 x 37.66 cm/ 170 L/ 

300 dpi]).  

A 5-Liter PBR was filled with 4 L of sterile BG11 medium (see, e.g., 

utex.org/products/bg-11-medium for a description of its preparation and see table 

25 below (Table 1) for autotrophic growth), and inoculated directly from the stock algal 

slope on nutrient agar. Then, the Chlorella strain was grown as a batch culture in a 

bubble column using the following culture parameters: temperature of 23°C; medium 

pH 7.5-8.0; light intensity: 100 pmol-m-2 -s- 1; light cycle: continuous. Biomass 

concentration, specific growth rate and biomass productivity of Chlorella were 

30 estimated daily. Typically, after 6 days of continuous growth the cultures reached 

biomass concentrations of approx. 1.2 g/L. The total crop volume of 20 L was 

collected for subsequent production scale-up to the HECTOR PBR.
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Table 1. Composition of the BG11 medium 

Conc Ml 
Salt Mix 10Ox 10 
Iron* 1000x 1 
Nitrate* 10Ox 10 
Trace metals 1000x 1 
agar 14 

H20 up to 1 L 
pH 7 

* In case of precipitation, add after sterilization.  

Stock solutions for BG11 medium: 
Nitrate 100x g/L MW pM 

NaNO 3  150 85 1764.71 

Iron 1000x 
Fe-EDTA 3 344.06 8.72 

Salt Mix 100x 

K2 PO4  4 173.17 23.10 

MgSO4 - 7H20 7.5 246.48 30.43 
CaCl 2 - 2H20 3.6 147.01 24.49 

Na2CO 3  2 105.99 18.87 

add HCl if needed 

Trace Metals 1000x g/L MW pM 
H3 B0 3  2.9 61.84 46.25 

MnCl 2 - 4H20 1.8 197.91 9.15 

ZnSO4 -7H20 0.2 287.56 0.77 
Na2MoO4 - 2H20 0.4 241.95 1.61 

CuS0 4 -5H20 0.1 249.68 0.32 

CoCl 2 - 6H20 0.3 237.93 0.14 

B. Production scale-up in a semi-industrial Photobioreactor (PBR) 

5 The Chlorella cells were cultured further in a 170-Liter photobioreactor 

system (HECTOR). The inoculum was added to sterile BG11 medium (see Table 1) to 

the total volume of 150 L and the cells were grown autotrophically as a semi-batch 

culture with bubble column mixing. The following culture parameters were used: 

temperature of 18±4°C; medium pH 8.0±0.05; light intensity: 150-300 Pmol-m-2- s- 1; 

10 between 150 tmolm-2-s-1 the three first days of each batch, 250 tmol m-2-s-1 days 

four and five and 300 tmol m-2- s-1 days six and seven before the harvesting as light 

cycle: continuous, with gradual increase in light intensity (see FIG. 1).
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Biomass concentration, growth rate and biomass productivity of Chlorella 

were estimated daily. On the 6' day of the cultivation, at the biomass concentration of 

approx. 1.5 g/L Chlorella production then was performed.  

C. Production of 3 consecutive batches of Chlorella 

5 The Chlorella production was performed in 3 semi-batches of 130 L, from 

which about 80% of the culture volume was aseptically removed for downstream 

treatment and supplemented with sterile BG11 medium. Following the harvest, the 

light intensity was lowered to 140 pmol-m-2-s-1 in order to avoid excessive photon 

intake. A seeding line was set up to go from 100 mL of culture to 150 L of culture.  

10 Three consecutive batches lasting 6-7 days were carried out with the aim of extracting 

a vesicle concentrate devoid of microalgae.  

Culture parameters monitoring 

1. Determination of the protein content 

The protein content of cultures was determined by elemental analysis, 

15 resorting to Vario el III (Vario EL, Elementar Analyser systeme, GmbH, Hanau, 

Germany), according to the procedure provided by the manufacturer. The final protein 

content was calculated by multiplying the percentage of nitrogen given by the 

elemental analysis by 6.25.  

2. Estimation of chlorophyll content 

20 Culture samples were centrifuged at 2547 g for 15 min using a Hermle 

centrifuge (HERMLE Labortechnik GmbH, Wehingen, Germany). Pigments were 

extracted from the resulting pellet by bead milling in acetone. The full absorbance 

spectrum of the extract was obtained with a GenesysTM 1OS UV-VJS 

spectrophotometer (Thermo Scientific, Massachusetts, USA) and iteratively 

25 decomposed to the standard pigment spectra in order to obtain the total chlorophyll 

content.  

3. Growth estimation 

Dry weight was obtained by filtration of culture samples using pre-weighed 

0.7 tm GF/C 698 filters (VWR, Pennsylvania, USA) and dried at 120°C until 

30 constant mass was obtained using a DBS 60-30 electronic moisture analyser (KERN



WO 2023/001894 PCT/EP2022/070371 

-129

& SOHN GmbH, Balingen, Germany). All dry weight samples were washed with 

demineralized water to remove growth medium salts.  

D. Isolation of Microalgae Extracellular Vesicles: Production of concentrated 

MEV preparation (Down-Stream Processing: clarification and concentration 

5 step) 

The culture harvested from the photobioreactor was centrifuged at 2,700 g for 

5 minutes at room temperature for cell removal. The supernatant was transferred into 

fresh bottles and centrifuged again at 2,700 g for 5 minutes at room temperature. The 

clear MEV-containing solution was then subjected to membrane filtering using a 1.2 

10 pm cut-off cartridge filter. The filtrate was concentrated with the use of a 100 kDa 

MWCO tangential filtration system. At each isolation step the material was analyzed 

spectrophotometrically for chlorophyll and particulate matter. Dry weight of the final 

product was <0.01 g/L and the concentration factor relative to the initial volume of 

the processed culture was approx. 20. Thus, obtained MEV solution was stored at 

15 50°C in 1-1.2 L pockets for further purification.  

E. Detailed Protocol for Purification of Chlorella Microalgae Extracellular 

Vesicles 

1. Thaw the product in a cold room at 4°C, overnight, the MEVs, and 

then the preparation previously clarified and concentrated and stored (1.0 -1.2 L) as 

20 described in section D.  

2. When the preparation is thawed, harvest the biomass by centrifugation 

(set the temperature to 4°C): 2 x 10000g for 10' at 4°C.  

3. Collect the supernatant (MEVs) and filter by vacuum filter onto 

0.65 pm filters to get rid of the remaining cells.  

25 4. The MEVs are concentrated and purified by tangential flow filtration 

(TFF) using Sartorius VivaFlow systems.  

a. The membrane is washed by running water at ~100 ml/minute, 

as described by the manufacturer. After that, the circuit is washed with cell

free medium (BG-1 Imedium) at ~200 ml/minute (pressure reading at 2/2,5 

30 bars).  

b. The MEV preparation (supernatant) is run in the circuit at ~200 

ml/minute (pressure reading at 2/2,5 bars).  
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When the residual volume in the circuit plus the reservoir is about 

200mL, the TFF is used to diafiltrate and change the medium from BG-11 to 

PBS using 1L of PBS.  

c. When the residual volume in the circuit plus the reservoir is 

5 about 200 ml in PBS, slow the flow to ~100 ml/minute (20 minutes, 1 bar).  

d. From 30-60 ml of residual volume, slow the flow to a speed 

lower than 50 ml/ minutes and allow the MEVs in PBS to recirculate for 30 

minutes in order to recover the particles trapped on the membrane surface.  

e. MEVs are then filtered using 0.45 m filters and purified by 

10 ultracentrifugation.  

f. The filtered MEVs are loaded on the ultracentrifuge tubes and 

centrifuged for lh at 4°C, at 1000OOg (27400rpm) (acceleration and 

deceleration at 10 max), for example in a SorVal TM WX ultra 80 TST 28.38.  

Pellets containing the MEVs are resuspended in 1-2 ml of PBS buffer and 

15 sterilized by filtration using a 0.2 tm filter and analyzed the particles by 

nanoparticle tracking analysis (NTA; dilute up to 1:1000 before the NTA 

analysis).  

F. Protocol for Purification of Chlorella Microalgae Extracellular Vesicles 

by Size Exclusion Chromatography (SEC) 

20 When higher purity of MEVs preparations is needed, a last step of purification 

is added. The MEVs previously concentrated by TFF and purified by 

ultracentrifugation and formulated in PBS at concentration of lOExp11 to lOExpl3 

per mL are seeded in a pre-packed column qEV1 from IZON. The MEVs are eluted 

with PBS solution. The elution fractions of 0.5 mL are collected. MEVs are recovered 

25 in the first fractions as shown in FIG. 2.  

MEVs concentrations in the initial sample and in the fractions collected 

throughout the elution are evaluated with the ZetaViewoengine (Nanoparticle 

Tracking Analyzer from Particle Metrix) as the quantity of proteins by Bradford 

assay. The most concentrated fractions (4-5) are pooled and stored at 4°C before use.  

30
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EXAMPLE2 

MEV characterization 

A. Nanoparticle Tracking Analysis (NTA) 

MEVs were analyzed for size and dispersity (size distribution) using a NanoSight 

5 NS500 system (Malvern Panalytical Instruments). The instrument was equipped with a 488 

nm laser, a high sensitivity sCMOS camera and a syringe pump. The MEV samples 

were diluted in particle-free PBS (0.02 pm filtered) to obtain a concentration within 

the recommended measurement range (1-10 x108 particles/mL), corresponding to 

dilutions of from 1/1000 to 1/10000 depending on the initial sample concentration.  

10 For each sample, 5 experiment videos of 60 seconds duration were analyzed 

using NTA 3.4 Build 3.4.003 (camera level 15-16) with syringe pump speed 30. A 

total of 1500 frames were examined per sample, which were captured and analyzed by 

applying instrument-optimized settings using a suitable detection threshold so that the 

observed particles are marked with a red cross and that no more than 5 blue crosses 

15 are seen. Further settings were set to "automatic" and viscosity to "water".  

For characterization the MEVs samples are produced and purified as described 

in Example 1 as follows: MEV is concentrated by tangential flow filtration (TFF), 

diafiltration and ultracentrifugation, purified by SEC and sterilized by 0.22 pm 

filtration. After SEC purification and filtration, MEVs are diluted 10,000 times in 

20 PBS (iX) and measured in ZetaView@ (Particle Metrix GmbH, Ammersee, 

Germany).  

Table 2, below, shows the results of 3 independent measurements.  

SAMPLES(MEVsafterSEC) Concentration(MEVs/mL) MEVsMediansize(nm) MEVsZetapotential(mV) 

#1 2.9Exp12 159.9 -20 

#2 2.9Exp12 163.6 -22.58 

#3 2.9Exp12 161.7 -22.3 

MEAN 2.9Exp12 161.6 -21.63 

SD 5.7Exp8 2.6 -2.3 

B. Transmission Electron Microscopy (TEM) 

25 To verify the presence of intact MEVs, the preparations were analyzed using 

transmission electron microscopy (TEM). Fixed (4% formaldehyde, 0.2% 
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glutaraldehyde) MEV samples were allowed to attach to Formvar/carbon-coated grids 

for 15-20 min, washed again with PBS followed by distilled water and finally stained 

with 0.4% uranyl acetate/1.8% methyl cellulose and then dried. The preparations were 

observed using a JEOL-JEM 1230 (JEOL Ltd., Tokyo, Japan) at 80 kV and images 

5 were acquired using a Morada digital camera and iTEM software (Olympus, MUnster, 

Germany).  

The TEM imaging, presented in the Figure 3, demonstrates that the MEVs are 

round shaped vesicles sized -50-250 nm in diameter. MEVs are enveloped in a single 

lipid bilayer membrane, their lumen has slightly higher electron density, and the 

10 thickness of the membrane was estimated as -5-10 nm.  

C. DiR fluorescent labelling 

For further characterization studies, MEVs were labelled with DiR, a 

lipophilic carbocyanine derivative (1,1'-Dioctadecyl-3,3,3',3'

Tetramethylindotricarbocyanine Iodide; ThermoFisher Scientific) that has low 

15 fluorescence in water, but becomes highly fluorescent upon membrane incorporation, 

and diffuses laterally within the plasma membrane. Fresh samples of the P40 fraction 

(prepared as above) were re-suspended in 1 ml of BG11 culture medium. 5 pl of 1 

mg/ml DiR solution was added to the samples, following incubation at 37°C for 1 

hour. Then, the samples were ultra-centrifuged at 100,000 g for 30 min using a 

20 Kontron TST 55.5 rotor at 28,100 rpm. The supernatant was removed, while the 

pellets were washed twice with 1 ml of PBS and centrifugation at 100,000g for 30 

min. Finally, the pellet was re-suspended in 1 ml of PBS. The DiR-labelled MEVs 

were stored at 4°C and used promptly to ensure highest possible fluorescent intensity.  

DiR fluorescence of the labelled MEVs was measured using a SpectraMax@ 

25 fluorescence microplate reader (Molecular Devices, USA) with excitation at 750 nm 

and emission at 780 nm.  

D. PKH26 fluorescent labelling 

For uptake and internalization studies, MEVs are labelled with PKH26 

(Sigma-Aldrich), a fluorochrome in the red spectrum with peak excitation (551 nm) 

30 and emission (567 nm) that may also be excited by a 488 nm laser. Fresh samples of 

the P40 fraction (prepared as above) are re-suspended in 1 ml of Diluent C from the 

PKH26 kit. 6 pl of PKH26 dye is added to the samples, followed by continuous
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mixing for 30 seconds by gentle pipetting. After 5-minute incubation at room 

temperature, the samples are quenched by adding 2 ml of 10% BSA in lx PBS. The 

volume is brought up to 8.5 ml in media and 1.5 ml of 0.971 M sucrose solution is 

added by pipetting slowly and carefully into the bottom of the tube, making sure not 

5 to create turbulence. The PKH26-labelled MEVs remain on top of a sucrose cushion.  

Then, the samples are ultra-centrifuged at 190,000 g for 2 hours at 2-8°C using a 

Kontron TST 55.5 rotor. The supernatant is removed, while the pellets are washed 

with lx PBS by gentle pipetting and centrifuged again at 100,000g for 30 min.  

Finally, the pellet is re-suspended in 1 ml of lx PBS. The PKH26-labelled MEVs are 

10 stored at 4°C and filtered with 0.45 pm filter before adding to cells.  

E. Flow cytometry experiments 

The analyses were conducted using LSRII flow cytometer with CellQuest Pro 

software (BD Biosciences). Latex beads of 0.3 and 1.1 tm diameters were prepared 

and used according to the manufacturer's recommendation to define the MEV gate.  

15 Since latex beads typically have higher refractive index and thus lower limits of size 

detection by flow cytometry than MEVs, the thresholds for forward and side scatter 

were adjusted to avoid background noise during acquisition. The predefined MEV 

gate was applied to all samples during analysis.  

F. Identification of proteins present in Chlorella MEVs 

20 1. Proteomic analysis 

In order to determine the identity and the sequence of proteins associated to 

Chlorella MEVs, a MEV sample was submitted to SDS-PAGE separation and main 

protein bands were cut into small pieces and washed several times with a 1/1 (v/v) 

solution of acetonitrile / 100 mM ammonium bicarbonate pH 8. The proteins were 

25 then reduced with 100 mM dithiothreitol in ammonium bicarbonate pH 8 for 45 min 

at 56°C and then cysteine residues were alkylated with 55 mM iodoacetamide in 100 

mM ammonium bicarbonate pH 8 for 30 min at room temperature and in the dark.  

The gel pieces were then digested by trypsin (PROMEGA, reference V511A in a ratio 

1: 20) in 100 mM ammonium bicarbonate pH 8 and placed at 4°C for 45 min prior to 

30 incubation overnight at 37C. Tryptic peptides were analyzed by LC-MS/MS on a 

mass spectrometer and protein were identified by comparison of peptide sequences
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deduced from MS/MS sequencing with the proteome of Chlorela vulgaris. Proteins 

exhibiting sequence coverage higher than 10% were identified.  

2. Sequence Homology (by BLAST) of proteins from the proteomic 

analysis 

5 The proteins below were individually "blasted" using NCBI-Blast Protein. The 

identified proteins either were previously characterized as occurring Chlorella 

vulgaris, or they presented medium or strong homologies with many proteins from 

other Chlorella species: Chlorella variabilis, Chlorella desiccata and Chlorella 

sorokiniana.  

10 - Protein CHLNCDRAFT_26010: annotated as 'Acetyl-coenzyme A 

synthetase », with acetate-CoA ligase, AMP binding and ATP binding activities 

(MF), involved in acetyl-CoA biosynthetic process from acetate (Glycolysis, 

Gluconeogenesis, Pyruvate, Glyoxylate, Dicarboxylate and Propanoate 

metabolisms) (BP).  

15 - Protein CHLNCDRAFT_56016: annotated as ' Clp R domain

containing protein », with ATP binding and ATP hydrolysis activities (MF).  

- Protein atpA: annotated as 'ATP synthase subunit alpha, 

chloroplastic >, component of chloroplast thylakoid membrane (CC), with ATP 

binding, proton-transporting ATP synthase activity, proton-transporting ATPase 

20 and hydrolase activities (MF), possibly involved in Oxidative phosphorylation and 

Photosynthesis (BP).  

- Protein atpB: annotated as 'ATP synthase subunit beta, 

chloroplastic », component of chloroplast thylakoid membrane (CC), with ATP 

binding, proton-transporting ATP synthase activity, proton-transporting ATPase 

25 and hydrolase activities (MF), possibly involved in Oxidative phosphorylation and 

Photosynthesis (BP).  

- Protein tufA: annotated as 'Elongation factor Tu », component of 

chloroplast (CC), with GTP binding, GTPase and translation elongation factor 

activities (MF).  

30 - Hypothetical protein D9Q98_001761 (coverage 48%). Highly 

homolog to hypothetical protein D9Q98_001760 from Chlorella vulgaris (85,6%) 

and to other proteins from different species of Chlorella variabiliss, desiccata and 

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2023/001894 PCT/EP2022/070371 

-135

sorokiniana), 3 of these honologs being characterized in Chlorella sorokiniana: 

"chlorophyll a b-binding", "chlorophyll a b-binding of LHCII type 1 

chloroplastic" and "MYST-like histone acetyltransferase 1", with respectively 

73%, 84% and 89% of sequence homology.  

5 - Hypothetical protein D9Q98_002614 (coverage 33%). Highly 

homolog to hypothetical protein D9Q98_001760 (72%) and D9Q98_001761 

(70%) from Chlorella vulgaris and to other proteins from different species of 

Chlorella variabiliss, desiccata and sorokiniana), 2 of these homologs being 

characterized in Chlorella sorokiniana: "chlorophyll a b-binding", "chlorophyll a 

10 b-binding of LHCII type chloroplastic", with respectively 89% and 70% of 

sequence homology; and 1 of these homologs characterized in Chlorella 

desiccata: putative "chlorophyll a b-binding of LHCII type 1 chloroplastic", with 

60% of sequence homology.  

- Hypothetical protein D9Q98_006265 (coverage 26%). No homology in 

15 Chlorella vulgaris. Only one homology with "DNA replication licensing factor 

MCM3" from Chlorella sorokiniana, with 56% of sequence homology.  

- Hypothetical protein D9Q98_000265 (coverage 19%). No homology in 

Chlorella vulgaris. Only two homologies with two proteins from Chlorella 

desiccata and Chlorella sorokiniana, with only one characterized: "flagellar 

20 associated protein", with 58% of sequence homology (Chlorellasorokiniana).  

- Hypothetical protein D9Q98_007183 (coverage 19%). No homology in 

Chlorella vulgaris. Only 5 homologies with 5 proteins from Chlorella variabilis, 

Chlorella desiccata, and Chlorella sorokiniana, whose only one characterized: 

"Fe-assimilating 1", with 47% of sequence homology, Chlorella sorokiniana).  

25 - Hypothetical protein D9Q98_009617 (coverage 15%). Mostly 

homolog to hypothetical proteins D9Q98_000026 and D9Q98_009618 from 

Chlorella vulgaris (with respectively 55% and 3 3 % of sequence homology), and 

with 11 other proteins from Chlorella variabilis, Chlorella desiccata, and 

Chlorella sorokiniana, whose 5 are characterized in Chlorella sorokiniana: 2 

30 "lytic transglycosylases", 2 "peptidoglycan-binding" and 1 "spore coat assembly 

domain" with respectively 52%, 34%, 42%, 42% and 55% of sequence homology.  
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- Hypothetical proteinD9Q98_005959 (coverage 12%).No homology in 

Chlorella vulgaris. Only 4 homologies with 4 proteins from Chlorella variabilis, 

Chlorella desiccata, and Chlore//a sorokiniana, whose only 2 characterized: 

"elongation factor mitochondrial" (87% of sequence homology, Chlorella 

5 sorokiniana) and "putative elongation factor Tu mitochondrial" (86% of sequence 

homology, Chlorella desiccata).  

- Hypothetical protein D9Q98_003812 (coverage 11%). No homology in 

Chlorella vulgaris. Only 3 homologies with 3 proteins from Chlorella variabilis 

and Chlorella desiccata, whose only one characterized: "putative iron uptake 

10 system component EfcO" (58% of sequence homology, Chlorella desiccata).  

- Hypothetical protein D9Q98_010620, partial [Chlorella vulgaris] 

(coverage 11%). Mostly homolog with 9 proteins from Chlorella vulgaris: 

D9Q98_004806, D9Q98_004582, D9Q98_004143, D9Q98_002326, 

D9Q98_002347, D9Q98_008273, D9Q98_008254, D9Q98_008251 and 

15 D9Q98_008376 (with respectively 63%, 59%, 47%, 49%, 48%, 41%, 41%, 44% 

and 47% of sequence homology). Only 7 homologies with 7 proteins from 

Chlorella variabilis and Chlorela sorokiniana, whose only 3 are characterized: 

"cellulosome anchoring cohesin region," "nascent polypeptide-associated 

complex subunit alpha isoform X1" and "Protein CBG24242" (with respectively 

20 43%, 42% and 58% of sequence homology, Chlorella sorokiniana).  

- Hypothetical protein D9Q98_009216 (coverage 11%). Highly 

homolog to hypothetical protein D9Q98_009214 and D9Q98_009215 from 

Chlorella vulgaris (with respectively 98% and 98% of sequence homology). Only 

2 homologies with 2 proteins from Chlorella sorokiniana, both characterized: 

25 "mechanosensitive ion channel 10" and "beta-Ig-H3 fasciclin" (with respectively 

52% and 53% of sequence homology).  

Proteins containing sites susceptible to N-glycosylation are reported in Table 

3, below.  

Table 3. List of proteins identified by a proteomic approach. Sequence coverage and 

30 number of potential N-glycosylation sites are indicated.  

Protein Sequence Potential Name of the putative protein relevant to the 
coverage Glycosite identified fragment 
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D9Q98_001761 48% 1 chlorophyll a/b-binding protein of LHCII 
type, chloroplastic 

D9Q98_002614 33% 1 chlorophyll a/b-binding protein of LHCII 
type, chloroplastic 

D9Q98_006265 26% 1 n/a 

D9Q98_007183 19% 1 n/a 

D9Q98_000265 19% 3 n/a 

D9Q98_009617 15% 0 n/a 

D9Q98_005959 12% 2 translation elongation factor Tu, 
mitochondrial 

D9Q98_003812 11% 4 n/a 

D9Q98_010620 11% 1 n/a 

D9Q98_009216 11% 4 n/a 

G. Characterization of RNAs present in Chlorella MEVs 

With the aim to inventory the RNAs present in the extracellular vesicles of 

Chlorella vulgaris we performed the sequencing of total RNA sequencing (small 

RNAs and long RNAs). Two types of sequencing were performed in this study: total 

5 RNA sequencing (which is based on reverse transcription from short random primers) 

and small RNA sequencing (which is based on reverse transcription from RNA

ligated adapters).  

1. RNA extraction 

Total RNAs were extracted from the "MEVs" sample using the Direct-zolTM 

10 RNA Microprep kit (Ozyme, Ref.: ZR2061) from 300 pL. The concentration of the 

RNAs and their quality was determined by fluorometry on a Qubit with the Qubit 

RNA Assay Kit (Fisher Scientific, Ref.: Q32852) and Qubit RNA IQ Kit (Fisher 

Scientific, Ref.: Q33221) kits, respectively. After isolation a concentration of about 

80ng of total native RNA per 10 9 MEV was quantified.  

15 2. Preparation of total RNA library 

Total RNA was produced using the NEBNext@ UltraTM II Directional RNA 

library prep kit (New England Biolabs, Ref.: E7760S) following the manufacturer's 

protocol which was adapted for this study. Thus, in step 1.1.1, the 10 pl volume of 

nuclease-free water was adapted for this study.  
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The PCR products obtained were analyzed by capillary electrophoresis on 

Qiaxcel (QIAGEN, QIAxcel DNA Screening Kit, Ref.: 929004). The migration 

profile showed an amplification of fragments whose size was between 81 and 200 

base pairs (see FIG. 4).  

5 The library then was purified using the GeneJET PCR purification kit 

(Thermo Fisher Scientific, Ref.: K0702). All the fragments whose size was between 

125 and 175 bp were purified by electrophoresis on PippinHT (Sage Science) using a 

3% agarose cassette, marker 30G (Sage Sciences, Ref.: HTG3010).  

Following purification, the size of the fragments constituting the purified pool was 

10 checked by capillary electrophoresis and its concentration was determined by 

fluorometric assay on Qubit 4.0 before sequencing.  

3. Sequencing on MiSeq and on NovaSeq 6000 System (Illumina) 

To validate the quality of the TotaRNA library, the sequencing of the PCR 

products was performed on a MiSeq System (Illumina) in 2 X 250 bp using the MiSeq 

15 Reagent Kit v2 (500 cycles) (Illumina; Ref.: MS-102 -2003). The mix of libraries was 

loaded at a concentration making it possible to obtain a theoretical density of clusters 

between 800 and 1000 K/mm 2 . The results from positive quality control allowed 

follow-up on the sequencing on the NovaSeq 6000 Instrument. Sequencing of the 

Total RNA library was performed on NovaSeq 6000 system in paired end reads 

20 (2X150 bp). The total read count was 94,850,242.  

The small RNA library was sequenced on MiSeq (Illumina) in 2 X 250 bp 

using the MiSeq Reagent Kit v2 (500 cycles) (Illumina; Ref.: MS-102-2003). The mix 

of libraries was loaded at a concentration making it possible to obtain a theoretical 

density of clusters between 800 and 1000 K/mm.2 

25 H. Bioinformatics analysis 

The quality of the reads was evaluated with the FastQC tool 

(TotalRNA.R1.fastqc.html and TotalRNA.R2.fastqc.html files). Poor quality adapter 

sequences and external bases were removed from reads using the cutadapt tool. Reads 

were then aligned to the Chlorella vulgaris reference genome (cvul assembly, 

30 GenBank No: GCA_023343905.1) using Hisat2 (using default settings). Forty reads 

aligned with the Chlorella vulgaris genome. The counting of the different alignments 

was carried out with Stringtie (default parameters) from annotations of the cvul 
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genome containing only the genes (with corresponding annotations) to which the 

reads obtained was aligned with Chlorella vulgaris genome. The available 

annotations, coming from public data, do not allow assigning an RNA type to each 

sequence.  

5 The same alignment work was carried out with the genome of the 

mitochondria and that of the chloroplast of Chlorella vulgaris. None of the reads 

aligned with these two genomes.  

The bioinformatic analysis of the total library shows about 40 RNAs between 

140 and 250 nucleotides that blast with the Chlorella vulgaris genome and encode 

10 proteins that were not identified.  

The quality of the reads was evaluated with the FastQC tool 

(SmallRNA.R1.fastqc.html and SmallRNA.R2.fastqc.html files). Poor quality adapter 

sequences and external bases were removed from reads using the cutadapt tool. Reads 

were then aligned to the Chorella vulgaris reference genome (cvul assembly, 

15 GenBank No: GCA_023343905.1) using Hisat2 (using default settings). The counting 

of the different alignments was carried out with Stringtic (default parameters) from 

annotations of the evul genome. The SmallRNAquantitativemeasuresfiltred.xlsx 

file which lists only the genes to which the reads obtained aligned contains only one 

gene.  

20 As the MEVs used for the analysis contained a mixture of siRNAs against 

luciferase an alignment on the luciferase sequence was carried out using the bowtie2 

tool from sequences of at least 18 bp. About 3.7% of the sequences align with the 

luciferase sequence.  

I. MEV Lipidomics Analysis 

25 1. Sample processing 

Samples were slowly thawed on ice; 1.5 mL of chloroform/methanol (2/1, v/v) 

solution was added, followed by 0.5 mL of pure water. Samples were vortexed for 1 

min, sonicated at 4 °C for 30 min and centrifuged at 3000 rpm for 10 min. The 

organic phase was removed to a clean test tube, dried with nitrogen and reconstituted 

30 with 200 pL isopropanol/nethanol (1/1, v/v). After adding 5 pL of internal standard 

(125 pLg/mL LPC (12:0)), samples were centrifuge again at 12000 rpm, 4 °C for 10 

min. The supernatant was transferred into the injection bottle.  
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2. LC-MS detection 

Analysis platform: LC- MS (Waters, UPLC; Thermo, Q Exactive); column: 

(ACQUITY UPLC BEH C18 (2.1*100mm 1.7 [m)); chromatographic separation 

conditions: 

5 • Column temperature: 40 °C; Flow rate: 0.3 mL/min; 

• Mobile phase A: Acetonitrile /water (6:4, v/v, with 10mM Ammonium 

formate); 

• Mobile phase B: Iso-Propyl alcohol / Acetonitrile (9:1, v/v, with 10 mM 

Ammonium formate); 

10 • Injection volume: 3 L (positive ion); 3 L (negative ion); Automatic injector 

temperature: 4°C.  

Table 4. The gradient of mobile phase used in LC-MS detection method.  

Time (min) Flow rate A(%) B(%) 
(mL/min) 

0 0.3 70 30 

10.50 0.3 0 100 

12.50 0.3 0 100 

12.51 0.3 70 30 

16.00 0.3 70 30 

3. Mass spectrometry detection parameters: 

• ESI+:Heater Temp 300°C; Sheath Gas Flow rate, 45 arb; Aux Gas Flow Rate, 

15 15 arb; Sweep Gas Flow Rate, larb; spray voltage, 3.0KV; Capillary Temp, 

350°C; S-Lens RF Level, 30%.  

• ESI-:Heater Temp 300°C, Sheath Gas Flow rate,45arb; Aux Gas Flow Rate, 

l5arb; Sweep Gas Flow Rate, larb; spray voltage, 3.2KV; Capillary Temp 

350°C; S-Lens RF Level,60%.  

20 • Scanning mode: Full Scan (M/Z 70-1050) and data-dependent mass 

spectrometry (DD-MS2, TopN = 10); Resolution:70,000 (primary mass 

spectrometry) & AMP; 

• Collision mode: High energy collision dissociation (HCD)



WO 2023/001894 PCT/EP2022/070371 

-141

4. Lipidomics analysis results 

Table 5. ESI+ lipidomics analysis results for MEVs.  

Lipidlon LipidGroup Class Rt IonFormula Peak Area 

LPC(12:0)+H LPC(12:0)+H LPC 0.97 C20 H43 07 NI P1 13265407632.00 

LPC(12:0)+Na LPC(12:0)+Na LPC 0.93 C20 H42 07 NI P1 2093451784.00 
Nal 

MG(16:0)+H MG(16:0)+H MG 2.72 C19 H39 04 627421076.70 

TG(36:3e)+H TG(36:3e)+H TG 9.64 C39 H71 05 597367444.40 

DG(18:0_16:0)+NH4 DG(34:0)+NH4 DG 9.76 C37 H76 05 NI 545916845.40 

Cer(d16:0_16:0)+H Cer(d32:0)+H Cer 8.67 C32 H66 03 NI 434951801.90 

DG(16:0_16:0)+NH4 DG(32:0)+NH4 DG 9.16 C35 H72 05 NI 430757024.40 

DG(18:0_16:0)+NH4 DG(34:0)+NH4 DG 9.64 C37 H76 05 NI 408179029.10 

MG(18:0)+H MG(18:0)+H MG 3.81 C21 H43 04 402213163.90 

Table 6. ESI- lipidomics analysis results for MEVs.  

Lipidlon LipidGroup Class Rt[c-1] IonFormula Peak Area 

Cer(d35:1+O)-H Cer(d35:1+O)-H Cer 7.28 C35 H68 04 N1 31988627.10 

Cer(d20:0_23:0)+HCOO Cer(d43:0)+HCOO Cer 10.63 C44 H88 05 N1 12403541.83 

Cer(d18:0_18:1)-H Cer(d36:1)-H Cer 8.41 C36 H70 03 N1 5523529.96 

Cer(m18:0_13:0)+HCOO Cer(m31:0)+HCOO Cer 6.75 C32 H64 04 N1 4409871.47 

Cer(d18:0_18:1)-H Cer(d36:1)-H Cer 8.27 C36 H70 03 N1 3956710.64 

Cer(d15:1_18:1)+HCOO Cer(d33:2)+HCOO Cer 6.38 C34 H64 05 N1 2457056.42 

Cer(d15:1_18:1)+HCOO Cer(d33:2)+HCOO Cer 6.51 C34 H64 05 N1 2373869.91 

Cer(d20:2_13:0)+HCOO Cer(d33:2)+HCOO Cer 4.22 C34 H64 05 N1 2255771.34 

BiotinylPE(31:1)-H BiotinylPE(31:1)-H Bioti 5.43 C46 H83 010 N3 1767937.80 
nylPE SiPi 

Cer(d15:0_18:2)+HCOO Cer(d33:2)+HCOO Cer 4.11 C34 H64 05 N1 1324275.01 

The major lipids species extracted are: Lyso-phosphatidyl-choline (LPC), 

5 monoacylglycerol (MG), diacylglycerol (DG), triacylglycerol (TG), and ceramides 

(Cer). Total extract of Chlorella cells has a different lipid composition (phosphatidyl

choline (PC), phosphatidyl-ethanolamine (PE), phosphatidyl-glycerol (PG) and 

diacylglycerol (DG) (Cecchin et al. (2019) The Plant Journal,100:1289-1305).
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With regard to fatty acid composition, MEVs from Chlorella vulgaris showed 

a different composition to Chorella total cell extract. MEVs have longer fatty acids 

and are more unsaturated than cell extract. These results are summarized in the tables 

herein.  

5 J. MEV Metabolomics Analysis 

Table 7. ESI+ metabolomics analysis results for MEVs.  

Name Formula Molecular m/z RT Peak Area 

Weight [min 

] 

[Similar to: 5-chloro-8- C6 H5 Cl 112.01 113.02 2.79 2275517912.00 
hydroxy-6-methoxy-3-methyl
3,4-dihydro-1H-2-benzopyran
1-one; AMass: -130.0268 Da] 

Benzothiazole C7 H5 N S 135.01 136.02 5.58 884980308.30 

NN-Dimethyldodecylamine C14 H31 N 213.25 214.25 11.70 834705736.40 

Palmitic Acid C16 H32 02 273.27 274.27 9.56 574595945.20 

Indole C8 H7 N 100.03 101.04 2.80 541857154.80 

n/a n/a 101.04 102.05 2.79 514881461.80 

2-(Methylthio)benzothiazole C8 H7 N S2 181.00 182.01 7.96 448808384.80 

1-Lauroyl-2-hydroxy-sn- C20 H42 N 07 439.27 440.28 7.65 346845832.20 
glycero-3-phosphocholine P 

[Similar to: 2- C3 H7 N2 P S2 165.98 166.99 7.96 321761664.00 
(Methylthio)benzothiazole; 
AMass: -15.0236 Da] 

2-Amino-1,3,4-octadecanetriol C18 H39 N 03 317.29 318.30 9.69 286436435.80 

Table 8. ESI- metabolomics analysis results for MEVs.  

Name Formula Molecula m/z RT Peak Area 
r Weight [min 

IS_2-chloro-phenylalanine C9 H1O Cl N 199.04 198.03 2.76 4768994771.00 
02 

LPE 14:0; [M-H]- C19 H40 N 07 425.25 424.25 7.65 1457941932.00 
P 

2-Mercaptobenzothiazole C7 H5 N S2 166.99 165.98 5.83 613566495.90 

n/a n/a 93.93 92.93 0.72 567261536.20 
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n/a n/a 179.98 178.98 14.66 480949549.40 

[Similar to: 3'- n/a 97.98 96.97 0.75 392534007.80 
Dephosphocoenzyme A; 
AMass: -589.1732 Da] 

n/a C25 H32 08 460.21 459.20 8.39 304244723.20 

Xanthine C5 H4 N4 02 152.03 151.03 0.98 269743132.80 

DL-$-Leucine C6 H13 N 02 131.09 130.09 1.16 266337552.60 

n/a C2 H4 N2 04 S 151.99 150.98 14.67 246714926.90 

The results indicate that the MEVs naturally carry a number of small-molecule 

components, such as aromatic heterocyclic compounds (including purine base and 

organosulfur compounds), fatty acids, cationic detergents, amino acids and derivatives 

thereof.  

5 EXAMPLE3 

Loading of biomolecule cargo into the Microalgae Extracellular Vesicles (MEVs) 

A. Passive and surfactant-assisted loading of biomolecules (e.g., proteins, 

peptides, siRNA, mRNA, Antisense Oligonucleotides (ASOs), plasmids, 

complexes) using plasmid DNA (pDNA) and GFP (protein) as exemplary 

10 biomolecules 

Purified MEVs, as described in Example 1, were diluted in PBS to a specific 

concentration (1OA8, 1 0 A9 or OA10). Next, different concentrations of cargos (0.2, 1 

or 2 pg/ml for pDNA; 2 or 20 pg/ml for GFP) were added to the MEV suspension 

(total volume of 500-1000 p1 ), and incubated for 1 or 24 hours for pDNA and 0, 1 or 

15 6 hours for GFP (passive loading). For surfactant-assisted loading, the mixture of 

MEVs and pDNA was supplemented with 0.2% or 0.5% of saponin and incubated at 

room temperature for 5 or 30 min, with or without an agitation at 700 rpm.  

Table 9. Protocol for passive and surfactant-assisted loading of DNA (plasmids, 
ASOs); parameters and values used as variables for sensitivity analysis.  

MEV DNA saponin incubation incubation agitation 
concentration concentration concentration temperature time (rpm) 

(per ml) (pg/ml) (%) 

4.OOE+08 0.05 0 5 min 

4.OOE+09 0.15 0.2 RT 30 min 0 

4.OOE+10 0.25 0.5 37°C 1 h 700 

0.35 24 h
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0.50 
0.70 

Table 10. Protocol optimization for passive and surfactant-assisted loading of proteins 
(oligopeptides, polypeptides); parameters and values used as variables for sensitivity 
analysis.  

MEV protein saponin incubation incubation agitation 
concentration concentration concentration temperature time (rpm) 

(per ml) (pg/ml) (%) 
6.OOE+08 0.1 0 5 min 
6.OOE+09 0.5 0.2 RT 30 min 0 
1.40E+10 1.0 0.5 370C 1 h 700 
6.OOE+10 2.0 24 h 

B. Freeze-thaw cycles loading of biomolecules (e.g., proteins, peptides, 

5 siRNA, mRNA, ASOs, plasmids, complexes) using plasmid DNA (pDNA), GFP 

(protein) and mRNA (encoding eGFP) as exemplary biomolecules 

Purified MEVs, as described in Example 1, were diluted in PBS to a specific 

concentration (1OA8, 1 0 A9, 1 0 A1 0 , 1 0 A1 1 and 1A012). Next, various concentrations of 

cargos (0.2, 1, 2 or 40 pg/ml for pDNA; 0,2 and 2 pg/ml for mRNA) were added to 

10 the MEV suspension (total volume of 500 pl). The mixture of MEVs and the cargo 

was frozen at -80°C or immersed into liquid nitrogen (-196°C). Then the sample was 

thawed at 37°C in a water bath. This freeze-thaw cycle was repeated 2 or 4 times for 

each sample.  

Table 11. Protocol optimization for freeze-thaw cycles loading of DNA (plasmids, 
15 ASOs); parameters and values used as variables for sensitivity analysis.  

MEV DNA freezing thawing number of cycles 
concentration concentration temperature temperature 

(per ml) (pg/ml) 
8.OOE+07 
1.OOE+08 
8.OOE+08 0.2 
9.OOE+08 1.0 -80°C 2 
1.OOE+09 2.0 -196 0C 37C4 
6.OOE+09 20 
8.OOE+09 
9.OOE+09 
6.OOE+10
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9.00E+10 
9.00E+11 

Table 12. Protocol optimization for freeze-thaw cycles loading of RNA (mRNA, 
siRNA, miRNA) parameters and values used as variables for sensitivity analysis.  

MEV   RNA freezing thawing number of cycles 
concentration concentration temperature temperature 

(per ml) (pg/mi) 
8.00E+07 
1.00E+08 
8.00E+08 
9.00E+08 
1.00E+09 0.2 
6.00E+09 1.0 -80°C 37°C 2 
8.00E+09 2.0 -196C C 4 
9.00E+09 20 
6.00E+10 
8.00E+10 

9.OOE+010 
9.00E+11 

Table 13. Protocol optimization for freeze-thaw cycles loading of proteins 
(oligopeptides, polypeptides); parameters and values used as variables for sensitivity 

5 analysis.  
MEV   protein freezing thawing number of cycles 

concentration concentration temperature temperature 
(per ml) (pg/ml) 

8.OOE+07 
1.00E+08 
8.OOE+08 
9.OOE+08 
1.00E+09 0.2 
6.OOE+09 1.0 -80°C 37°C 2 
8.OOE+09 2.0 -196C C 4 
9.00E+09 20 
6.00E+10 
8.00E+10 
9.00E+10 
9.00E+11 

C. Sonication loading of biomolecules (proteins, peptides, siRNA, mRNA, 
ASOs, plasmids, complexes) using plasmid DNA (pDNA), mRNA (encoding 
eGFP) and GFP (protein) as exemplary biomolecules 

Purified MEVs, as described in Example 1, were diluted in PBS to a pre

10 determined concentration (10^8, 10^9, 10^10, 10^11 and 10^12 MEVs/mL. Next, 

various concentrations of cargos (0.2, 1, 2 or 20 pg/ml for pDNA; 2 and 20 pg/ml for 
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mRNA; 2 or 20 ig/mil for GFP) were added to the MEV suspension (total volume of 

500-1000 pl). The mixture of MEVs and the cargo was sonicated using Fisherbrand 

Model 50 Sonic Dismembrator (frequency: 20 kHz, wattage: 50 W). Before 

sonication, the signal amplitude was set to 20%, 40%, 50% or 60%. Each sample 

5 underwent a sonication for 30 seconds followed by a pause during 30 seconds on ice, 

or 4 seconds followed by a rest period of 120 seconds on ice. This cycle was repeated 

2, 6 or 8 times for each sample.  

Table 14. Protocol optimization for sonication loading of DNA (plasmids, ASOs); 
parameters and values used as variables for sensitivity analysis.  

MEV DNA amplitude (Pa) cycle timing number of cycles 
concentration concentration 

(per ml) (pg/ml) 

4 s ON, 2 s OFF, 
8.OOE+08 0.2 20 2 min on ice 
8.OOE+09 1.0 40 30 s ON, 30 s 
9.OOE+10 2.0 50 OFF, 2 min on ice 8 
1.50E+10 20 60 30 s ON, 30 s 
1.50E+11 OFF on ice 

10 Table 15. Protocol optimization for sonication loading of RNA (mRNA, siRNA, 
miRNA); parameters and values used as variables for sensitivity analysis.  

MEV   RNA amplitude (Pa) cycle timing number of cycles 
concentration concentration 

(per ml) (pg/ml) 

8.OOE+08 30 s ON, 30 s 

8.00E+09 0.2 20 OFF, 2 min on ice 2 
9.00E+10 1.0 40 4 s ON, 2 s OFF, 6 
1.40E+10 2.0 50 2 min on ice 8 
1.50E+10 20 60 30 s ON, 30 s 

OFF on ice 

Table 16. Protocol optimization for sonication loading of proteins (oligopeptides, 
polypeptides); parameters and values used as variables for sensitivity analysis.  

MEV   protein amplitude (Pa) cycle timing number of cycles 
concentration concentration 

(per ml) (pg/ml) 

1.40E+10 4 
1.50E+10 2.0 20 30 s ON, 30 s 6 
1.50E+11 20 50 OFF on ice 8 

2.00E+11 70 
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6.00E+11 
1.50E+12 

Table 17. Protocol optimization for sonication loading of small molecules 
(hydrophilic molecules); parameters and values used as variables for sensitivity 
analysis.  

MEV protein amplitude (Pa) cycle timing number of cycles 
concentration concentration 

(per ml) (pg/ml) 

1.40E+10 
1.50E+10 4 
1.50E+11 2.0 20 30 s ON, 30 s 6 
2.00E+11 20 50 OFF on ice 6 
6.00E+11 70 
1.50E+12 

D. Extrusion loading of biomolecules (e.g., proteins, peptides, siRNA, 
5 mRNA, ASOs, plasmids, complexes) using plasmid DNA (pDNA), mRNA and 

GFP as exemplary biomolecules 

Purified MEVs, as described in Example 1, were diluted in PBS to a specific 

concentration (10A 10 ). Next, different concentrations of cargos (2 or 20 g/ml for 

pDNA; 0.1, 1, 2 and 10 pg/ml for mRNA; 2 or 20 pg/ml for GFP) were added to the 

10 MEV suspension (total volume of 500-1000 pl). The mixture of MEVs and the cargo 

was extruded through a syringe-based hand-held mini-extruder (SKU: 610023-1 EA, 

Avanti@ Polar Lipids). The sample was extruded from 10 to 15 times across a 

membrane filter with 100 nm diameter pores, using two facing syringes. In some 

experiments, the sample was extruded sequentially through a 200 nm, a 100 nm and 

15 50 nm diameter pore membranes. The extrusion was performed at room temperature 

or at 65°C.  

Table 18. Protocol optimization for extrusion loading of DNA (plasmids, ASOs); 
parameters and values used as variables for sensitivity analysis.  

MEV DNA temperature extrusion cycles membrane pore 
concentration concentration diameter (nm) 

(per ml) (pg/ml) 
4.OOE+08 
9.OOE+08 
4.OOE+09 0.2 10 100 
4.OOE+10 1.0 RT 11 200 
6.OOE+10 2.0 20 
8.OOE+10 20 
9.OOE+10
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Table 19. Protocol optimization for extrusion loading of RNA (mRNA, siRNA, 
miRNA); parameters and values used as variables for sensitivity analysis.  

MEV RNA temperature extrusion cycles membrane pore 
concentration concentration diameter (nm) 

(per ml) (pg/ml) 
4.OOE+08 
9.OOE+08 
4.00E+09 0.2 
7.00E+09 1.0 RT 10 100 
1.50E+10 2.0 65C 11 200 
4.OOE+10 20 20 
6.OOE+10 
8.00E+10 
9.00E+10 

Table 20. Protocol optimization for extrusion loading of proteins (oligopeptides, 
olypeptides); parameters and values used as variables for sensitivity analysis.  

MEV protein temperature extrusion cycles membrane pore 
concentration (per concentration diameter (nm) 

ml) (pg/ml) 

6.00E+08 0.1 

6.OOE+09 0.5 10 50 
1.50E+10 1.0 RT 11 100 
6.0E+10 2.0 650C 20 200 
9.OOE+10 10 

9.OOE+1020 

5 E. Sonication and extrusion-assisted active loading (SEAL) of biomolecules 
(e.g., proteins, peptides, siRNA, mRNA, ASOs, plasmids, complexes) loading 
mRNA and GFP as exemplary biomolecules 

Purified MEVs, as described in Example 1, were diluted in PBS to a specific 

concentration (1A0^1). Next, different concentrations of cargos (2 or 20 pg/ml for 

10 mRNA; 2 or 20 pg/ml for GFP) were added to the MEV suspension (total volume of 

500-600 pl). The mixture of MEVs and the cargo was sonicated for 8 min (30 sec 

on/30 sec off, on ice) at 20% amplitude by a Fisherbrand Model 50 Sonic 

Dismembrator (frequency: 20 kHz, wattage: 50 W). Then the sonicated MEVs were 

further extruded with the cargo through 100 nm polycarbonate (PC) membranes for 

15 ten cycles at room temperature.
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Table 21. Protocol optimization for SEAL loading of RNA (mRNA, siRNA, 
miRNA); parameters and values used as variables for sensitivity analysis.  

MEV RNA amplitude cycle number temperature extrusion membrane 
concentration concentration (Pa) timing of cycles cycles (per pore 

(per ml) (pg/ml) membrane) diameter 
(nm) 

30s 
0.2 ON, 200, 

1.50E+10 2.0 20 30s 8 RT 10 followed 
20 OFF by 100 

on ice 

Table 22. Protocol optimization for SEAL loading of proteins (oligopeptides, 
polypeptides); parameters and values used as variables for sensitivity analysis.  

MEV protein amplitude cycle number temperature extrusion membrane 
concentration concentration (Pa) timing of cycles cycles (per pore 

(per ml) (pg/ml) membrane) diameter 
(nm) 

30s 

2.0 ON, 
1.50E+10 20 20 30s 8 RT 10 100 

OFF 
on ice 

5 F. Enzymatic activity of MEV-loaded catalase 

The loading efficiency for MEV formulations loaded as above was assessed 

by catalase activity assay using hydrogen peroxide decomposition. 1 mL of PBS (pH 

7.4) was mixed into a quartz cuvette with 1-4 L H202 (7.5-30% v/w) and 2 L of 

catalase (0.06-0.5 mg/ml) or samples of cargo-loaded MEVs, respectively. Enzymatic 

10 activity was measured by monitoring the absorbance at 240 nm using Lambda 25 UV 

VIS Spectrophotometer (Perkin Elmer Instruments). Catalase stability in the loaded 

MEVs was evaluated by incubation with pronase (0.1-0.2 mg/mL) for 3 hours at 

37°C. The samples were subsequently assayed for catalytic activity as described 

above. Stability of catalase was expressed as the residual activity vs. initial activity of 

15 catalase.  

G. Active dialysis of biomolecules (e.g., proteins, peptides, siRNA, mRNA, 
ASOs, plasmids, complexes) using catalase or rhodamine B as exemplary 
biomolecules 

Hypotonic dialysis is performed by transferring MEVs and rhodamine B 

20 (Sigma-Aldrich) into dialysis membranes (cellulose ester, molecular weight cut-off 

100-500 Da, Spectrum Labs) placed in 200 mL of 10 mM phosphate buffer (pH 7.4)
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and stirred at room temperature for 4 h. Samples are subsequently purified from free 

biomolecules (cargo) molecules using 300 kDa molecular weight cut-off centrifuge 

filters with washing with 500 L of TE buffer (10 mM Tris, pH 7.5 and 1 mM EDTA, 

pH 8.0) and centrifuging at 5,000 g at 4°C for 5 min, repeated three times.  

5 Hypotonic dialysis is performed by transferring MEVs and catalase into 

dialysis membranes (cellulose ester, molecular weight cut-off 100-500 Da, Spectrum 

Labs) placed in 200 mL of 10 mM phosphate buffer (pH 7.4) and stirred at room 

temperature for 4 h. Samples are subsequently purified from free cargo molecules 

using 300 kDa molecular weight cut-off centrifuge filters with washing with 500 [L 

10 of TE buffer (10 mM Tris, pH 7.5 and 1 mM EDTA, pH 8.0) and centrifuging at 

5,000 g at 4°C for 5 min, repeated three times.  

H. Electroporation of biomolecules (e.g., proteins, peptides, siRNA, mRNA, 
ASOs, plasmids, complexes) using plasmid DNA (pDNA) and mRNA as 
exemplary biomolecules 

15 Purified MEVs, as described in Example 1, were diluted in PBS to a specific 

concentration (1OA8, 1 0 9 or 1A0 1 0 ). Next, different concentrations of cargos (1, 2, 5, 

10 or 20 pg/ml for pDNA; 2 and 20 pg/ml for mRNA) were added to the MEV 

suspension (total volume of 110-150 pl). The mixture of MEVs and the cargo was 

transferred into a 100 pl electroporation cuvette and placed into a Super 

20 Electroporator NEPA 21 (NEPAGENE) device. The following parameters were set 

for each electroporation: the voltage (50 V, 100 V, or 200 V), the pulse length (5 ms, 

10 ms, or 15 ms), the pulse interval (set to 50 ms), the decay rate (set to 10%), the 

polarity (set to positive), the number of pulse (1, 9 or 15), and the presence or absence 

of a transfer pulse (5 pulses of 20 V during 50 ms with 50 ms interval and 10 % decay 

25 rate). To assess aggregation, 20 mM of EDTA or 10 mM of citrate have been added 

before electroporation for each condition.  

Table 23. Protocol optimization for electroporation loading of DNA (plasmids, 
ASOs); parameters and values used as variables for sensitivity analysis.  

MEV DNA voltage (V) length (ms) number of transfer 
concentration concentration pulses pulse(s) 
(per ml) (pg/ml) 

8.OOE+08 0.2 50 5 0 
9.OOE+08 1.0 100 10 9 
1.50E+09 2.0 200 15 6 
8.OOE+09
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MEV DNA voltage (V) length (ms) number of transfer 
concentration concentration pulses pulse(s) 
(per ml) (pg/ml) 

9.OOE+09 10 
1.50E+10 20 
6.OOE+10 
8.OOE+10 
9.OOE+10 
8.00E+11 
9.00E+11 

Table 24. Protocol optimization for electroporation loading of RNA (mRNA, siRNA, 
miRNA); parameters and values used as variables for sensitivity analysis.  

MEV RNA voltage (V) length (ms) number of transfer 
concentration concentration pulses pulse(s) 
(per ml) (pg/ml) 

8.00E+08 
9.OOE+08 
1.50E+09 
S.OOE+09 0.2 
9.OOE+09 0.1 50 5 0 
1.50E+10 2.0 100 10 1 
6.OOE+10 10 200 15 6 
S.OOE+10 20 
9.OOE+10 
8.00E+11 
9.00E+11 

Table 25. Protocol optimization for electroporation loading of proteins (oligopeptides, 
polypeptides); parameters and values used as variables for sensitivity analysis.  

MEV protein voltage (V) length (ns) number of transfer 
concentration concentration pulses pulse(s) 

(per ml) (pg/ml) 
5 0 

6.OOE+10 1.0 100 10 1 
10 15 6 

s . DNase Treatment: 

After each loading method, a part of the samples had undergone a treatment 

with a Deoxyribonuclease I (DNase) (10104159001, Roche) to eliminate all free 

nucleic acids (non-encapsulated by the loading). The DNase and a DNase buffer (Tris

HCl 10 mM, MgCl 2 2.5 mM, CaCl 2 0.5 mM, pH 7.6) were mixed with the sample and 

10 incubated for 40 minutes in an incubator at 37C. Finally, Ethylenediaminetetraacetic 
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acid (EDTA) (20 mM) was added to inhibit DNase action. Samples were then stored 

at 40 C.  

J. RNase Treatment: 

After each loading method, a portion of the samples were treated with 

s ribonuclease I (RNase) (EN0601, Thermo Scientific) to remove any free (non-loading 

encapsulated) ribonucleic acids. The RNase was mixed with the sample and incubated 

for 15 minutes in a 37C incubator. Finally, SUPERase-In (AM2694, Invitrogen), an 

RNAase inhibitor, was added to inhibit the action of RNase. The samples were then 

incubated for 4 hours in a 37C incubator. Finally, the samples were stored at 4°C.  

10 EXAMPLE4 

MEV characterization after loading the biomolecule cargo 

A. DNA extraction: 

QlAprep Spin Miniprep Kit (QIAGEN) was used to extract nucleic acid 

encapsulated by the MEVs according to the manufacturer's recommendations. At the 

is end ofthe protocol, nucleic acids were eluted in 50 tL of nuclease-free water.  

B. RNA extraction: 

The RNeasy Micro Kit (50) (QIAGEN) was used to extract the ribonucleic 

acid encapsulated by the MEVs according to the manufacturer's recommendations. At 

the end of the protocol, the nucleic acids were eluted in 14 L of nuclease-free water.  

20 C. Reverse Transcription: 

RNA was isolated from loading methods of MEVs with CleanCap mRNA 

coding for eGFP (Tebu-bio) (to which 50 ng of an RNA (mCherry (Tebu-bio)) has 

been added) by the single-step purification method with RNeasy Micro Kit (ref No.  

74004, Qiagen GmbH, Gennany) described by the manufacturer's protocol (Qiagen

25 RNeasy Micro Handbook). At the end of the protocol, the nucleic acids were eluted in 

14 pL of nuclease-free water.  

Reverse transcription and real-time PCR: Quantitative RT-PCR (RT-qPCR) 

was performed as follows: 4pl of extracted total RNA was reverse transcribed using 

SuperScriptTM II Reverse Transcriptase (ThermoFisher Scientific cat. No. 18064-071, 

30 manufacturer's protocol: Part no. 18064.pps, MAN0001342) in a 16 p1 reaction 

volume (constituted with hexamer random primer, dNTP Mix, Buffer, DTT, pure 

RNA, SuperScriptTM II RT and RnaseOut). The reaction was mixed by very gentle 
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pipetting to ensure that all reagents were thoroughly mixed. After mixing Hexamer 

Random primer, dNTP Mix, RNA and water, samples were spun down and incubated 

for 5 minutes at 65°C, put on ice and finally incubated 12 minutes at 25°C where 

buffer, DTT, RnaseOut and SuperScriptTM I RT were added. Then incubate the 

5 reaction at 42°C for 50 min. For the last step of the mRNA reverse transcription 

protocol, the Reverse Transcriptase was heat-inactivated for 15 minutes at 70°C. The 

obtained volume of cDNA after RT was 16 1 .  

After the RT reaction, 56pl of H20 were added to the sample to obtain in total 

a 72gl cDNA starting solution per sample. Before Real-time PCR measurements, the 

10 needed dilution factor of the 72pl cDNA starting solution was determined via 

prescreening experiments as X1000. Defining the right dilution factor ensures that the 

measured Cq output values will have values between 20 and 30. This Cq 20-30 range 

assures better linearity and avoids the signal's noise region which is expected to start 

at Cqs higher than 30.  

15 D. qPCR: 

To quantify the plasmid extracted from the MEVs, quantitative Polymrase 

Chain Reaction (qPCR) have been performed. DNA concentration was measured in 

the samples using a NanoDrop TM 2000 (Thermo Fischer Scientific,) and the samples 

were diluted if necessary to be correctly amplified during the qPCR (volumes for each 

20 condition are listed in annexes). A plasmid range was realized from 0.4 ng x 106 ng to 

5.1 x 10-6 ng of pDNA. A master mix was prepared with 5 pL of PowerUp TM 

SYBRT M Green per well (A25776, Fisher ScientificT M Applied Biosystems TM), 0.5 pL 

of forward primer per well (concentration = 10 M), and 0.5 pL of reverse primer per 

well (concentration = 10 pM). Primers complementary of the resistance gene 

25 sequence of the pDNA have been previously designed to amplify only the plasmid of 

interest (primers sequences are in annexes). A MicroAmpTM Optical 384-Well 

reaction plate (10411785, Fisher ScientificTM, Applied BiosystemsTM) was used, 6 pL 

of master mix were put in each well, followed by 4 pL of the sample. Two negative 

controls were made: nuclease-free water with SYBRTM green, and nuclease-free water 

30 with SYBRTM green and primers. conditions were done in duplicates. he plate 

was sealed and briefly centrifuged. The thermocycler was a CFX384 Touch Real 
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Time PCR detection system (Bio-Rad). The three-step cycling, followed by the melt 

curve protocols are summarized in the tables below.  

Table 26. Three-step cycling protocol for qPCR 

Step Temperature (C) Time Number of cycles 

Dual lock DNA polymerase 95 10 minutes 1 

Denaturation 95 15 seconds 
40 

Annealing 60 1 minute 

Table 27. Melt curve protocol for qPCR 

Step Ramp rate Temperature (°C) Time 

1 1.6°C/second 95 15 seconds 

2 1.6°C/second 60 1 minute 

3 0.15°C/second 95 15 seconds 

5 For the RNA detection after RT, real-time qPCR was performed in technical 

duplicates in qPCR plates with a rapid thermal cycler system (LightCycler@ 480 II, 

384 (well)). The protocol was the following: 3 pl cDNA (with defined dilution factor 

of X1000 were mixed with one forward and one reverse primer (added at optimized 

concentrations usually between 200 nM and 1.0 pM), mix Takyon® No ROX SYBR 

10 2X MasterMix blue dTTP (Eurogentec, UF-NSMT-B0701) with dNTPs, MgCl2, Taq 

DNA polymerase and buffer, constituting a volume of 10 pl in total. Then, this mix 

was placed in LightCycler plates.  

The amplification protocol started with an initial incubation at 95°C for 10 

min (serving for activation of Taq DNA polymerase), followed by 45 amplification 

15 cycles composed of two steps: step I) a 95°C denaturation for 10 s, step II) 60°C 

primer annealing and extension for 40 s, (the detection of the fluorescent product was 

performed at the end of this 60°C extension period with a single acquisition mode).  

The amplification protocol is followed by the step to perform the melting curve with 

one cycle of 95°C denaturation for 5 s, 60°C annealing for 40 s, and a 95°C end point 

20 (achieved by a temperature raise with a ramp rate of 0.04°C/s from 60°C to 95°C and 

accompanied by continuous detection of the fluorescent product). The amplification 

protocol ended by cooling at 37°C for 10 seconds.  
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For plasnid quantification (dilution by 1000), the same protocol (mix and 

cycles) of the LightCycler@ is used as with cDNA quantification. Only the primers 

are modified.  

The qPCR's primers and their concentrations are listed below: 

5 RNA Primers (SEQ ID NOs: 66 and 67): 

" eGfP(1-1)For3 AGCAAAGACCCCAACGAGA 

• eGfP(1-1)Rev3 TCGTCCATGCCGAGAGTG 

• eGfP(1-1)For3Rev3: 400 nM 

RNA reference Primers (SEQ ID NO:68 and 69): 

10 a mCherry(1-1)Fl: GACCACCTACAAGGCCAAGA 

" mCherry(1-1)R1: CCGCTCGTACTGCTCCAC 

" mCherry(1-1) FR1: 500 nM 

Plasmid (pDNA) pcDNA3.1+ Primers (SEQ ID NOs:70 and 71): 

* Left primer PCDNA3.1+1: GACCACCAAGCGAAACATGG 

15 a Right primer PCDNA3.1+1: CCATGGGTCACGACGAGATC 

" PCDNA3.1 LR1(Left primer PCDNA3.1+1, Rightprimer PCDNA3.1+1):700 

nM 

Controls for RT-qPCR assays 

To confirm the correct functioning of our RT-qPCR analysis, two different 

20 controls were included in the experiments: a negative control and an efficacy and 

quantification control. All two controls were applied on each qPCR plate.  

One negative control, consisting of RNA free sample (H20 only), was added 

to each qPCR plate and mixed with the according primers on the qPCR plate. This 

negative H20 control allowed the estimation of the Cq background levels for each 

25 amplicon, that hybridizing primers create.  

Efficacy and quantification controls were employed on each qPCR plate to 

control the primers' annealing efficacies at different cDNA concentrations and 

quantified.  

For the "RNA efficacy and quantification control" sample, a mix of CleanCap 

30 mRNA coding for cGFP was prepared. Subsequently, 9 different concentrations (to 

which 50 ng of an RNA (mCherry (Tebu-bio)) has been added) were prepared with 
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RNAse/DNase free water (1000 ng, 500 ng, 100 ng, 50 ng, 10 ng, 5 ng, 1 ng, 0.5 ng, 

0.1 ng), extracted, reverse transcribed, and then diluted (identically as the samples, 

dilution factor of X1000) and mixed with the according primers used on a qPCR 

plate.  

5 Efficacy and quantification controls were employed on each qPCR plate to 

control the primers' annealing efficacies at different DNA concentrations and 

quantified.  

For the "DNA efficacy and quantification control" sample, a mix of Plasmid 

(pDNA) pcDNA3.1+ was prepared. Subsequently, 9 different concentrations were 

10 prepared with RNAse/Dnase-free water (1000 ng, 500 ng, 100 ng, 50 ng, 10 ng, 5 ng, 

1 ng, 0.5 ng, 0.lng), extracted and diluted (identically as the samples, dilution factor 

of X1000) and mixed with the according primers used on a qPCR plate.  

E. Fluorescence readout by ZetaView© nanoparticle tracking analysis (NTA) 

instrument.  

15 ZetaView©NTA instrument (engine) from Particle Metrix is a Nanoparticle 

Tracking Analysis engine for measuring hydrodynamic particle size, zeta potential, 

concentration and fluorescence. It was calibrated before the experiment according to 

the manufacturer's recommendations with polystyrene beads. The PBS used for the 

day's experiments was evaluated with the ZetaView© engine (normal average number 

20 of particles on screen in PBS: 0-5). Samples were diluted with PBS to be measured by 

ZetaView@ within the manufacturer's recommended reading range (50-200 particles 

per frame). Dilutions were made in PBS, then the sample was vortexed and placed in 

a 1 mL syringe for the analysis.  

The samples were analyzed with ZetaView© engine in scatter mode (laser 488 

25 nm) to determine the number and size distribution of the particles. The samples were 

then analyzed with the ZetaView© engine in fluorescence using a laser at 488 nm and 

a fluorescence filter at 500 nm at different percentages of sensitivity (95% or 90%).  

The analog view of the ZetaView© engine was activated during the fluorescence 

analysis to visualize the background noise.  

30 F. Enzymatic activity of catalase-loaded MEVs 

The loading efficiency for MEV formulations loaded as above was assessed by 

catalase activity assay using hydrogen peroxide decomposition. Briefly, 1 mL of PBS 
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(pH 7.4) was mixed into a quartz cuvette with 1-4 pL H202 (7.5-30% v/w) and 2 pL 

of catalase (0.06-0.5 mg/ml) or samples of cargo-loaded MEVs, respectively.  

Enzymatic activity was measured by monitoring the absorbance at 240 nm using 

Lambda 25 UV VIS Spectrophotometer (PerkinElmer Instruments). Catalase stability 

5 in the loaded MEVs was evaluated by incubation with pronase (0.1-0.2 mg/mL) for 3 

hours at 37C. The samples were subsequently assayed for catalytic activity as 

described above. Stability of catalase was expressed in the residual activity vs. initial 

activity of catalase.  

G. Quantification of the rhodamine B cargo 

10 The cargo carrying MEVs loaded as above were lysed to release the cargo by 

adding 5 L of 0.4% SDS into 95 L of MEVs mixture, thorough pipetting and 

incubation in a thermocycler for 15 min at 85°C. Next, the samples were transferred 

into black-walled clear bottom non-treated polystyrene 96-well plates. Control 

samples contained 0.1, 0.5, 1.0, 5.0 nmol of rhodamine B alone. The sample 

15 fluorescence was measured using a SpectraMax fluorescence microplate reader 

(Molecular Devices, USA) with excitation at 540 nm and emission at 625 nm.  

H. Quantification of the siRNA cargo 

The cargo loaded MEVs were lysed as above. Next, the siRNA cargo was 

detected using Quant-iT' PicoGreen Assay kit (Life Technologies), able to quantify 

20 nucleic acids with picogram sensitivity. Briefly, 100 L of dye reagent working 

solution was added to 100 L of each sample to make final volume of200 tl. A 

control sample prepared in the same buffer contained 10 pmol of siRNA alone.  

Samples were transferred into black-walled clear bottom non-treated polystyrene 96

well plates and incubated in the dark for 10 min at room temperature. The sample 

25 fluorescence was measured using a SpectraMax@ fluorescence microplate reader 

(Molecular Devices, USA) with excitation at 480 nm and emission at 520 nm.  
. Quantification of total proteins 

Total proteins were quantified by BCA or Bradford test.  

J. Statistical analysis: 

30 Screening and optimized experimental designs were generated with NemrodW 

software. The results have been analyzed using R Studio (1.4.1717 version) and Prism 

(8.3 version). Significance of the variables compared to the controls was evaluated 
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with unpaired parametric t tests. "ns" stands for "not significant" meaning a p-value 

superior to 0.05, "*" stands for a p-value inferior to 0.05, "**" stands for a p-value 

inferior to 0.01, and "***" stands for a p-value inferior to 0.001. Loading efficiency 

were calculated based on the pDNA quantity obtained by qPCR compared to the 

5 initial pDNA quantity for each condition. Linear regression modeling was realized to 

evaluate the effect of tested variables on plasmid encapsulation.  

K. Exo-loading Efficiency 

The efficiency of exo-loading of MEV obtained, purified, characterized, 

loaded, and internalization of payload determine as described in examples 1-4 is 

10 shown in the following Table 28. The efficiency of exo-loading using the different 

loading methods for different payloads is calculated using the parameters: (i) loading 

efficacy, and/or (ii) loading capacity, or (iii) the percentage of loaded MEV.  

Table 28: 

Tested Loading Loading 
Payload Method Conditions Efficiency Capacity 

A Incubation 9 (0) (0) 

B Saponification 12 (+) (++) 

C Freeze thaw cycle 28 (++) 

DNA D Electroporation 46 
(plasmids/ 

ASOs) E Sonication 23 (++) (++) 

F Extrusion 25 (+) (+) 

G SerialExtrusion 12 (+) (+) 

H SEAL (-) ND ND
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Tested Loading Loading 
Payload Method Conditions Efficiency Capacity 

A Incubation (-) ND ND 

B Saponification (-) ND ND 

C Freezethawcycle 6 (++) (++) 

RNA D Electroporation 12 (++) (++) (mnRNAI 
siRNA/ 
miRNA) E Sonication 6 (++) (++) 

F Extrusion 24 (++) (++) 

G Serial Extrusion 21 

H SEAL 10 (0) (0) 

Tested Loading %of positive 

Payload Method Conditions Efficiency (fluoMscent) 

A Incubation 9 (+) (+) 

B Saponification 12 (++) (++) 

C Freeze thaw cycle 12 (++) (++) 

Proteins 
(peptides / D Electroporation 12 (++) (++) 

GFP / 
other E Sonication 40 (+++) 

proteins) 

F Extrusion 14 (++) (++) 

G Serial Extrusion 14 (++) (++) 

H SEAL 15 (++) (++) 

5 Key: Loading (0) very low; (+) low; (++) acceptable; (+++)best results; ND not 

determined, where the parameters are as follows:
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Internalized payload is the total amount of payload molecules (DNA, RNA, 
protein, or other molecules) measure into the MEVs after the loading reaction. The 
internalized payload is determined by a specific quantification method (such as qPCR, 
RT-qPCR, determination of proteins, and other), after the elimination of the 

5 remaining payload molecules in the loading reaction medium at the end of reaction by 
specific enzymatic treatment (such as DNAse, RNAse, protease, other).  

Copy number of payloads: Number of copies of payload molecule (DNA or 
RNA) in the either initial amount or the internalized payload amount. The number of 
copies is obtained using the following calculation: 

10 Number of copies=(ngx[6.022Exp23])/(length x[1Exp9jx650) 

where: 

ng is the amount of nucleic acids (plasmid, RNA.) 

6.022Exp23 = Avogadro's number.  

Length is the length of your DNA fragment in base pairs multiply by 1000 (kb) 

15 Multiply by lExp9 to convert to nanograms.  

Loading efficiency is the percentage ofthe initial amount ofpayload molecule, 
in the loading reaction medium at the initial timepoint, internalized into extracellular 
vesicles from microalgae (MEVs).  

• Loading capacity is the copy number of payload internalized per MEV. The 
20 loading capacity calculated as the ratio between the internalized payload copies and 

the number of MEVs in the reaction.  

• As an example: if in a loading reaction are initially 3.6Exp10 copy of DNA 

and lExp9 MEVs, and by qPCR is determined that 1.8Exp9 copies of DNA are 

internalized into the MEVs. For this loading reaction the loading parameter are the 

25 following: 

- loading efficiency = (i,8Exp9 DNA copies/3,6ExplO DNA copies) *100 = 5% 

- loading capacity = 1,8Exp9 DNA copies/1Exp9 MEV = 1.8 DNA copies/ 
MEV.  

• Percentage of loading MEVs: is the number of fluorescent MEV per total 

30 number of MEVs per 100. The fluorescence is determined using ZetaView* device at 

f90 and f95 are sensitivity values. Sensitivity values are expressed in arbitrary units 

ranges from 0 to 100. It represents the sensitivity of the camera sensor in the 

ZetaView* device. This sensitivity setting is comparable to the sensitivity setting of a 

camera used in digital photography. The number of detected particles in the field is 

35 associated to the sensitivity camera: increase of sensitivity -> increase of the number 

of particles detected in each sample. Sensitivity is calibrated before the measurement 

based on the negative control chose the highest sensitivity for which no event is 

detectable.  
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Table 29, below, shows different payloads loaded into the MEV with acceptable 

results.  

Table 29: 

Payload SEQUENCE ID/formula SEQ ID 
NO.  

GFP MSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATY 111 
GKLTLKFICTTGKLPVPWPTLVTTFSYGVQCFSRYPDHMK 
QHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDT 

Proteins LVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQK 
& NGTKVNFKTRHNTEDGSVQLADHYQQNTPTGDGPVLLPDN 
Peptides HYLSTQSALSKDPNEKRDHMVLLEFVTAAGITHGMDELY 

K 

luciferase MEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGT 112 
IAFTDAHIEVNITYAEYFEMSVRLAEAMKRYGLNTNHRIV 
VCSENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMN 
ISQPTVVFVSKKGLQKILNVQKKLPIIQKIIIMDSKTDYQGF 
QSMYTFVTSHLPPGFNEYDFVPESFDRDKTIALIMNSSGST 
GLPKGVALPHRTACVRFSHARDPIFGNQIIPDTAILSVVPFH 
HGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLQDYKI 
QSALLVPTLFSFFAKSTLIDKYDLSNLHEIASGGAPLSKEV 
GEAVAKRFHLPGIRQGYGLTETTSAILITPEGDDKPGAVGK 
VVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMSGYVN 
NPEATNALIDKDGWLHSGDIAYWDEDEHFFIVDRLKSLIK 
YKGYQVAPAELESILLQHPNIFDAGVAGLPDDDAGELPAA 
VVVLEHGKTMTEKEIVDYVASQVTTAKKLRGGVVFVDE 
VPKGLTGKLDARKIREILIKAKKGGKSKL 

catalase MADSRDPASDQMQHWKEQRAAQKADVLTTGAGNPVGD 113 
KLNVITVGPRGPLLVQDVVFTDEMAHFDRERIPERVVHAK 
GAGAFGYFEVTHDITKYSKAKVFEHIGKKTPIAVRFSTVA 
GESGSADTVRDPRGFAVKFYTEDGNWDLVGNNTPIFFIRD 
PILFPSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLHQVSF 
LFSDRGIPDGHRHMNGYGSHTFKLVNANGEAVYCKFHYK 
TDQGIKNLSVEDAARLSQEDPDYGIRDLFNAIATG 
KYPSWTFYIQVMTFNQAETFPFNPFDLTKVWPHKDYPLIP 
VGKLVLNRNPVNYFAEVEQIAFDPSNMPPGIEASPDKMLQ 
GRLFAYPDTHRHRLGPNYLHIPVNCPYRARVANYQRDGP 
MCMQDNQGGAPNYYPNSFGAPEQQPSALEHSIQYSGEVR 
RFNTANDDNVTQVRAFYVNVLNEEQRKRLCENIAGHLKD 
AQIFIQKKAVKNFTEVHPDYGSHIQALLDKYNAEKPKNAI 
HTFVQSGSHLAAREKANL 
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Payload SEQUENCE ID/formula SEQ ID 
NO.  

ovalbumin MGSIGAASMEFCFDVFKELKVHHANENIFYCPIAIMSALA 114 
MVYLGAKDSTRTQINKVVRFDKLPGFGDSIEAQCGTSVN 
VHSSLRDILNQITKPNDVYSFSLASRLYAEERYPILPEYLQC 
VKELYRGGLEPINFQTAADQARELINSWVESQTNGIIRNVL 
QPSSVDSQTAMVLVNAIVFKGLWEKAFKDEDTQAMPFRV 
TEQESKPVQMMYQIGLFRVASMASEKMKILELPFASGTMS 
MLVLLPDEVSGLEQLESIINFEKLTEWTSSNVMEERKIK 
VYLPRMKMEEKYNLTSVLMAMGITDVFSSSANLSGISSAE 
SLKISQAVHAAHAEFNEAGREVVGSAEAGVDAASVSEEFR 
ADHPFLFCIKHIATNAVLFFGRCVSP 

Flagellin QRLSTGSRINSAKDDAAGLQIA 115 
peptide 
(flg22) 

GUS MARGSAVAWAALGPLLWGCALGLQGGMLYPQESPSREC 116 
KELDGLWSFRADFSDNRRRGFEEQWYRRPLWESGPTVD 
MPVPSSFNDISQDWRLRHFVGWVWYEREVILPERWTQDL 
RTRVVLRIGSAHSYAIVWVNGVDTLEHEGGYLPFEADISN 
LVQVGPLPSRLRITIAINNTLTPTTLPPGTIQYLTDTSKYPK 
GYFVQNTYFDFFNYAGLQRSVLLYTTPTTYIDDITVTTSVE 
QDSGLVNYQISVKGSNLFKLEVRLLDAENKVVANGT 
GTQGQLKVPGVSLWWPYLMHERPAYLYSLEVQLTAQTSL 
GPVSDFYTLPVGIRTVAVTKSQFLINGKPFYFHGVNKHED 
ADIRGKGFDWPLLVKDFNLLRWLGANAFRTSHYPYAEEV 
MQMCDRYGIVVIDECPGVGLALPQFFNNVSLHHHMQVM 
EEVVRRDKNHPAVVMWSVANEPASHLESAGYYLKMVIA 
HTKSLDPSRPVTFVSNSNYAADKGAPYVDVICLNSYYSW 
YHDYGHLELIQLQLATQFENWYKKYQKPIIQSEYGAETI 
AGFHQDPPLMFTEEYQKSLLEQYHLGLDQKRRKYVVGEL 
IWNFADFMTEQSPTRVLGNKKGIFTRQRQPKSAAFLLRER 
YWKIANETRYPHSVAKSQCLENSLFT 

Plasmid GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCA 117 

pcDNA3.1 GTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATCTGCT 
CCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAA 

DNA AATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCAT 
GAAGAATCTGCTTAGGGTTAGGCGTTTTGCGCTGCTTCGCGAT 
GTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGT 
TATTAATAGTAATCAATTACGGGGTCAT TAGTTCATAGCCCAT 
ATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGC 
CTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAA 
TGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTG 
ACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGC 
AGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGA 
CGTCAATGACGGTAAATGGCCCGCCTGGCAT TATGCCCAGTA 
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Payload SEQUENCE ID/formula SEQ ID 
NO.  

CATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA 
TTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACA 
TCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAA 
GTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCA 
AAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCC 
A'1'GACGCAAA'GGGCGG'AGGCG'TG'ACGGIGGGAGG'C'IA 
T'A'AAGCAGAGC'CT'C'GGC'AAC'AGAGAACCCACIGCTTA 
CTGGCT TAT CGAAAT TAATACGACTCACTATAGGGAGACCCA 
AGCTGGCTAGCGTTTAAACTT 

AAGCTTGGTACCGAGCTCGGATCCACTAGTCCAGTGTGGTGG 
AATTCTGCAGATATCCAGCACAGTGGCGGCCGCTCGAGTCTA 
GAGGGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTT 
CTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTC 
CTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAA 
AATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT 
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGA 
TTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTC 
TATGCCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGG 
GTATCCCCACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGG 
TGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGC 
CCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA 
CGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCC 
TTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAA 
AAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCC 
TGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCT 
TTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACC 
CTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATT 
TCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTT 
AACGCGAATTAATTCTGTGGAATGTGTGTCAGTTAGGGTGTG 
GAAAG'I'CCCCAGGCTCCCCAGCAGGCAGAAGT'A'GCAAAGC 
AI'GCA'C'CAAIT'AG'CAGCAACCAGGI'GI'GGAAAGICCCCA 
GGCTCCCCAGCAGGCAGAAGT'A'GCAAAGCA'GCAICTYCAAT 
TAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCG 
CCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCT 
GACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGC 
CTCTGAGCTAT TCCAGAAGTAGTGAGGAGGCTT TTTTGGAGG 
CCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATT 
TTCGGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATG 
ATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGG 
GTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATC 
GGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGG 
CGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGA 
ATGAACTCCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCA 
CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTG 
AAGCCGGGAAGGGACTGGCCTGCTATTGGCGAAGTGCCCGGG 
CAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTAT 

CCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATC 
CGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCG 
AGCGAGCACGTACTCGGATGGAAGCCGGTCT 
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Payload SEQUENCE ID/formula SEQ ID 
NO.  

TGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGC 
GCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGA 
CGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC 
GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGA 
CTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGC 
G'T'GGCTCACCCG'GAT'AT'GCGAAGAGC'1'GGCGGCGAA'G 
GGC'GACCGCITICCGTGCITIACGGTATCGCCGC1CCCGAT 
TCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCT 
GAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGC 
CCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTA 
TGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTG 
GATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGC 
CCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAA 
AGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCA 
CTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTT 
ATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTA 
ATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTC 
ACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAA 
AGCCTGGGGTCCCTAATGAGTGAGCTAACTCACATTAATTGC 
GTTGCGCTCACTGCCCGCTTTCCAGTCGCGAAACCTGTCGTGC 
CACCTGCATTAATCAATCCCCCAACGCCGCGCGAAGCCGCGG 
TTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCG 
CTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCAC 
TCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAAC 
GCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAG 
GAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCT 
CCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCA 
GAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGT 
TTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCT 
GCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGC 
GTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG 
TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCC 
CCG'TCAGCCCGACCGCIGCGCCTIAICCGGAACTATCGTCT 
TGAGICCAACCCGGTAAGACACGACITAICGCCACTGGCAGC 
AGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG 
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACA 
CTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAG 
TTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC 
AAACCACCGCTGGTAGCGGTTTTTTTGTTTGCAAGCAGCAGA 
TTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCT 

TTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAAC 
TCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATC 
TTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAA 
TCTAAAGTATATATCAGTAAACTTGGTCTGACAGTTACCAAT 
GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCG 
TTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACG 
ATACGGGAGGGCTTACCATCTGGCCCCCAGTGCTGCAATGATA 
CCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATA 
AACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGC 
AACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAA 
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Payload SEQUENCE ID/formula SEQ ID 
NO.  

GCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTT 
GTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTG 
GTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAG 
TTACATGATCCCCCATGT TGTGCAAAAAAGCGGTTAGCTCCT T 
CGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTT 
AICAC'CA'GG'T'A1'GGCAGCAC'GCATAA'1'C'C''AC'GTC 
A'GCCA'CCG'AAGATGCT'"T C'IGIGACTGGTGAGTAC1CAA 
CCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCT 
CTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCA 
GAACTTTAAAAGTGCTCATCAT TGGAAAACGTTCT TCGGGGC 
GAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGA 
TGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTAC 
TTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAA 
TGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAA 
TACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAG 
GGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGA 
AAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAG 
TGCCACCTGACGTC 

Plasmid TAGTTATTAATAGTAATCAATTACGGGGTCATTATTCATAGC 118 

pEGFP-N1 CCATATATGCAGTTCCGCGTTACATAACTTACGGTAAATGGC 
CCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCA 
ATAATCACCTATGTTCCCATAGTAACCCCAATAGCGACTTTC 
CATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCAC 
TTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT 
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC 
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCT 
ACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCA 
GTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATT 
TCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGG 
CACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCC 
GCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAG 
GTCTATATAAGCAGAGCTGGTTTAGTGAACCGTCAGATCCGC 
TAGCGCTACCGGACTCAGATCTCGAGCTCAAGC1TTCGAATTC 
TGCAGTCGACGGTACCGCGGGCCCGGGATCCACCGGTCGCCA 
CCATGGTGAGCAAGGGCGAGGAGCTGTTCACCUGGGGGTGC 
CCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGT 
TCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCA 
AGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCG 
TGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGC 
AGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACT 
TCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCA 
CCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCG 
AGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGC 
TGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGG 
CACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATC 
ATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAA 
GATCCGCCACAACATCGAGGAC 

GGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCC 
ATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTG 
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AGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCG 
CGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGAT 
CACTCTCGGCATGGACGAGCTGTACAAGTAAAGCGGCCGCGA 
CTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTAC 
TTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAAC 
A'AAAA'GAAT'GCAA'T1'GTIGTi'GAACTTGT1TTA11GCAGC 
tA1AATGGTTACAAATAAAGCAATAGCATCACAAA 111CAC 
AAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCC 
AAACTCATCAATGTATCTTAAGGCGTAAAT TGTAAGCGTTAA 
TATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCA 
TTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAA 
TCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTT 
TGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTC 
AAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGT 
GAACCATCACCCTAATCAAGTTTTTGTGCCGTAAAGCACTAA 
ATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGG 
GAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGC 
GAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCA 
CGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGC 
TACAGGGCGCGTCAGGTGGCACTTTTCGGCGGAAATGTGCGCG 
CAACCCCTATTTCTTTATTTTTCTAAATACATTCAAATATCTA 
TCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATA 
TTGAAAAAGGAAGAGTCCTGAGGCGGAAAGAACCAGCTGTG 
GAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCC 
AGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGC 
AACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAA 
GTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCC 
CGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTC 
CGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATG 
CAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTAT TCCAGAAGT 
AGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAGATC 
GATCAAGAGACAGGATGAGGATCGT TTCGCATGAT TGAACAA 
GAlGGATTGCACGCAGGTTCTCCGGCCGC1GGGTGGAGAGG 
CTA1CGGCTATGACTGGGCACAACAGACAATCGGCTGCTCT 
GATGCCGCCGTGT TCCGGCTGTCAGCGCAGGGGCGCCCGGT T 
CTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGC 
AAGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGC 
GTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGA 
AGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTC 
CTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGG 
CTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCT 
GCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCAC 
GTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGG 
ACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCA 
GGCTCAAGGCGAGCATGCCCGACGGCGAGGATCTCGTCGTGA 
CCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATG 
GCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGC 
GGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGC 
TGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCT 
TTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTAT 
CGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGA 
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AATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTT 
CGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAAT 
CGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGA 
TCTCATGCTGGAGTTCTTCGCCCACCCTAGGGTGAAACACGG 
AAGGAGACAATACCGGAAGGAACCCGCGCTTAAAAAGACAG 
AATAAAACGCACGG'G'T'TGGGCG'1T1'G'1'CAIAAACGCGGG 
GT TCGGICCCAGGGCTGGCACICTGT CGATACCCCACCGAGA 
CCCCATTGGGGCCAATACGCCCGCGTTTCTTCCTTTTCCCCAC 
CCCACCCCCCAAGTTCGGGTGAAGGCCCAGGGCTCGCAGCCA 
ACGTCGGGGCGGCAGGCCCTGCCATAGCCTCAGGTTACTCAT 
ATATAC T TAGATTGATT TAAAAC T CATT TT TAAT T TAAAAG 
GATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATC 
CCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAG 
AAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGT 
AATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGT 
GGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAG 
GTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTT 
CTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTA 
GCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGG 
CTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACT 
CAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGA 
ACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACC 
TACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGC 

GCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGT 
AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTC 
CAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTC 
GCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGG 
GGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT 
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTC 
CTGCGT TAT CCCCTGATT CTGTGGATAACCGTATTACCGCCAT 
GCAT 

ASO k-ras GCTATTAGGAGTCTTT 119 

ASO c-myc AACGTTGAGGGGCAT 120 

mRNA AUGGUGAGCA AGGGCGAGGA GCUGUUCACC 121 
(eGFP) GGGGUGGUGC CCAUCCUGGU CGAGCUGGAC 

GGCGACGUAA ACGGCCACAA GUUCAGCGUG 

RNA UCCGGCGAGG GCGAGGGCGA UGCCACCUAC 
GGCAAGCUGA CCCUGAAGUU CAUCUGCACC 
ACCGGCAAGCUGCCCGUGCCCUGGCCCACC 
CUCGUGACCA CCCUGACCUA CGGCGUGCAG 
UGCUUCAGCC GCUACCCCGA CCACAUGAAG 
CAGCACGACU UCUUCAAGUC CGCCAUGCCC 
GAAGGCUACG UCCAGGAGCG CACCAUCUUC 
UUCAAGGACG ACGGCAACUA CAAGACCCGC 
GCCGAGGUGA AGUUCGAGGG CGACACCCUG 
GUGAACCGCA UCGAGCUGAA GGGCAUCGAC 
UUCAAGGAGGACGGCAACAUCCUGGGGCAC 
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AAGCUGGAGU ACAACUACAA CAGCCACAAC 
GUCUAUAUCA UGGCCGACAA GCAGAAGAAC 
GGCAUCAAGG UGAACUUCAA GAUCCGCCAC 
AACAUCGAGG ACGGCAGCGU GCAGCUCGCC 
GACCACUACCAGCAGAACACCCCCAUCGGC 
GACGGCCCCG UGCUGCUGCC CGACAACCAC 
UACCUGAGCA CCCAGUCCGC CCUGAGCAAA 
GACCCCAACG AGAAGCGCGA UCACAUGGUC 
CUGCUGGAGUUCGUGACCGCCGCCGGGAUC 
ACUCUCGGCA UGGACGAGCU GUACAAGUAA 

mRNA ATGGAAGACGCCAAAAACATAAAGAAAGGCCCGGCGC 122 
(luciferase) CATTCTATCCTCTAGAGGATGGAACCGCTGGAGAGCAA 

CTGCATAAGGCTATGAAGAGATACGCCCTGGTTCCTGG 
AACAATTGCTTTTACAGATGCACATATCGAGGTGAACA 
TCACGTACGCGGAATACTTCGAAATGTCCGTTCGGTTG 
GCAGAAGCTATGAAACGATATGGGCTGAATACAAATCA 
CAGAATCGTCGTATGCAGTGAAAACTCTCTTCAATTCT 
TTATGCCGGTGTTGGGCGCGTTATTTATCGGAGTTGCAG 
TTGCGCCCGCGAACGACATTTATAATGAACGTGAATTG 
CTCAACAGTATGAACATTTCGCAGCCTACCGTAGTGTTT 
GTTTCCAAAAAGGGGTTGCAAAAAATTTTGAACGTGCA 
AAAAAAATTACCAATAATCCAGAAAATTATTATCATGG 
ATTCTAAAACGGATTACCAGGGATTTCAGTCGATGTAC 
ACGTTCGTCACATCTCATCTACCTCCCGGTTTTAATGAA 
TACGATTTTGTACCAGAGTCCTTTGATCGTGACAAAACA 
ATTGCACTGATAATGAATTCCTCTGGATCTACTGGGTTA 
CCTAAGGGTGTGGCCCTTCCGCATAGAACTGCCTGCGT 
CAGATTCTCGCATGCCAGAGATCCTATTTTTGGCAATCA 
AATCATTCCGGATACTGCGATTTTAAGTGTTGTTCCATT 
CCATCACGGTTTTGGAATGTTTACTACACTCGGATATTT 
GATATGTGGATTTCGAGTCGTCTTAATGTATAGATTT 
GAAGAAGAGCTGTTTTTACGATCCCTTCAGGATTACAA 
AATTCAAAGTGCGTTGCTAGTACCAACCCTATTTTCATT 
CTTCGCCAAAAGCACTCTGATTGACAAATACGATTTATC 
TAATTTACACGAAATTGCTTCTGGGGGCGCACCTCTTTC 
GAAAGAAGTCGGGGAAGCGGTTGCAAAACGCTTCCATC 
TTCCAGGGATACGACAAGGATATGGGCTCACTGAGACT 
ACATCAGCTATTCTGATTACACCCGAGGGGGATGATA 
AACCGGGCGCGGTCGGTAAAGTTGTTCCATTTTTTGAA 
GCGAAGGTTGTGGATCTGGATACCGGGAAAACGCTGGG 
CGTTAATCAGAGAGGCGAATTATGTGTCAGAGGACCTA 
TGATTATGTCCGGTTATG 
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TAAACAATCCGGAAGCGACCAACGCCTTGATTGACAAG 
GATGGATGGCTACATTCTGGAGACATAGCTTACTGGGA 
CGAAGACGAACACTTCTTCATAGTTGACCGCTTGAAGT 
CTTTAATTAAATACAAAGG 
ATATCAGGTGGCCCCCGCTGAATTGGAATCGATATTGTT 
ACAACACCCCAACATCTTCGACGCGGGCGTGGCAGGTC 
TTCCCGACGATGACGCCGGTGAACTTCCCGCCGCCGTT 
GTTGTTTTGGAGCACGGAAAGACGATGACGGAAAAAG 
AGATCGTGGATTACGTCGCCAGTCAAGTAACAACCGCG 
AAAAAGTTGCGCGGAGGAGTTGTGTTTGTGGACGAAGT 
ACCGAAAGGTCTTACCGGAAAACTCGACGCAAGAAA 
AATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGGA 
AAGTCCAAATTGTAA 

mRNA AUGUUACGUCCUGUAGAAACCCCAACCCGUGAAAUCA 123 
(GUS) AAAAACUCGACGGCCUGUGGGCAUUCAGUCUGGAUCG 

CGAAAACUGUGGAAUUGAUCAGCGUUGGUGGGAAAG 

CGCGUUACAAGAAA 

GCCGGGCAAUUGCUGUGCCAGGCAGUUUUAACGAUCA 
GUUCGCCGAUGCAGAUAUUCGUAAUUAUGCGGGCAAC 
GUCUGGUAUCAGCGCGAAGUCUUUAUACCGAAAGGUU 
GGGCAGGCCAGC 

GUAUCGUGCUGCGUUUCGAUGCGGUCACUCAUUACGG 
CAAAGUGUGGGUCAAUAAUCAGGAAGUGAUGGAGCA 
UCAGGGCGGCUAUACGCCAUUUGAAGCCGAUGUCACG 
CCGUAUGUUAUUG 

CCGGGAAAAGUGUACGUAUCACCGUUUGUGUGAACAA 
CGAACUGAACUGGCAGACUAUCCCGCCGGGAAUGGUG 
AUUACCGACGAAAACGGCAAGAAAAAGCAGUCUUACU 
UCCAUGAUUUCUUUAACUAUGCCGGAAUCCAUCGCAG 
CGUAAUGCUCUACACCACGCCGAACACCUGGGUGGAC 
GAUAUCACCGUGGUGACGCAUGUCGCGCAAGACUGUA 
ACCACGCGUCUGUUGACUGGCAGGUGGUGGCCAAUGG 
UGAUGUCAGCGUUGAACUGCGUGAUGCGGAUCAACAG 
GUGGUUGCAACUGGACAAGGCACUAGCGGGACUUUGC 
AAGUGGUGAAUCCGCACCUCUGGCAACCGGGUGAAGG 
UUAUCUCUAUGAACUGUGCGUCACAGCCAAAAGCCAG 
ACAGAGUGUGAUAUCUACCCGCUUCGCGUCGGCAUCC 
GGUCAGUGGCAGUGAAGGGCCAACAGUUCCUGAUUAA 
CCACAAACCGUUCUACUUUACUGGCUUUGGUCGUCAU 
GAAGAUGCGGACUUACGUGGCAAAGGAUUCGAUAACG 
UGCUGAUGGUGCACGACCACGCAUUAAUGGACUGGAU 
UGGGGCCAACUCCUACCGUACCUCGCAU 
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UACCCUUACGCUGAAGAGAUGCUCGACUGGGCAGAUG 
AACAUGGCAUCGUGGUGAUUGAUGAAACUGCUGCUGU 

CGGCUUUAACCUCUCUUUAGGCAUUGGUUUCGAAGCG 
GGCAACAAGCCGAAAGAACUGUACAGCGAAGAGGCAG 
UCAACGGGGAAACUCAGCAAGCGCACUUACAGGCGAU 
UAAAGAGCUGAUAGCGCGUGACAAAAACCACCCAAGC 

GUGGUGAUGUGGAGUAUUGCCAACGAACCGGAUACCC 
GUCCGCAAGUGCACGGGAAUAUUUCGCCACUGGCGGA 
AGCAACGCGUAAACUCGACCCGACGCGUCCGAUCACC 
UGCGUCAAUGUAAUGUUCUGCGACGCUCACACCGAUA 
CCAUCAGCGAUCUCUUUGAUGUGCUGUGCCUGAACCG 
UUAUUACGGAUGGUAUGUCCAAAGCGGCGAUUUGGA 
AACGGCAGAGAAGGUACUGGAAAAAGAACUUCUGGCC 
UGGCAGGAGAAACUGCAUCAGCCGAUUAUCAUCACCG 
AAUACGGCGUGGAUACGUUAGCCGGGCUGCACUCAAU 
GUACACCGACAUGUGGAGUGAAGAGUAUCAGUGUGCA 
UGGCUGGAUAUGUAUCACCGCGUCUUUGAUCGCGUCA 
GCGCCGUCGUCGGUGAACAGGUAUGGAAUUUCGCCGA 
UUUUGCGACCUCGCAAGGCAUAUUGCGCGUUGGCGGU 
AACAAGAAAGGGAUCUUCACUCGCGACCGCAAACCGA 
AGUCG 

GCGGCUUUUCUGCUGCAAAAACGCUGGACUGGCAUGA 
ACUUCGGUGAAAAACCGCAGCAGGGAGGCAAACAA 

siRNA k- GUCUCUUGGAUAUUCUCGA (Sense) 124 
ras UCGAGAAUAUCCAAGAGAC (Antisense) 125 

miRNA c- CAAAAACCGCAAUUACUUUUGCA (Sense) 126 
myc UGCAAAAGUAAUUGAGAUUUUUG (Antisense) 127 

siRNA Mixture of synthetic siRNAs generated by T7 polymerase from 
mixed cfa6 gen and hrpL gen (see example 12) 

population 

cF 

Rhodamine 

Small 
molecule 
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EXAMPLE5 

A. In Vivo Biodistribution of MEVs 

Experiments were performed to determine the pathway and fate of when 

administered via various routes.  

5 1. MEV labelling using DiR fluorescent 

As described in example 2, the near IR fluorescent, lipophilic carbocyanine DiR 

(1,1-dioctadecyl-3,3,3,3-tetramethylindotricarbocyanine iodide) is weakly fluorescent 

in water but highly fluorescent and photostable when incorporated into membranes 

and can be tracked in vivo (see, Example 2 above: Thenno Fisher Scientific). The DiR 

10 labelled (MEVs) are incubated with human cells. Their uptake by human cells is 

measured by fluorimetry analysis (fluorescence spectroscopy) on microplate readers.  

DiR has an excitation of 750 nm and an emission of 780 nm.  

The methodology for the biodistribution studies is summarized as follows: 

Chlorella cells were grown in the photobioreactor as described above (120L per 

15 batch), were isolated and labeled with DIR, and labelling efficiency was assessed as 

described in Examples I and 2.  

2. Biodistribution of MEVs in mice 

The labeled MEVs were administered to the mouse model animals via one of 

four routes, via: intranasal, intratracheal, oral, and intravenous administration, to 

20 determine the pathways and fate of the MEVs by each route. The mice were subjected 

to full body imaging as a function of time, and at day 3 mice were sacrificed and the 

organs were imaged ex vivo, and by histology in several mice organs after different 

routes of application.  

Animal model 

25 MEV pharmacokinetics and biodistribution were studied in Specific Pathogen 

Free (SPF), 7-week old male Balb/cByJ mice (Charles River Laboratories). The 

animals were labelled with unique ear ID tags and acclimatized for at least 2 days.  

Background (control) mice were housed individually, while MEV-treated mice were 

housed collectively in disposable standard cages in ventilated racks at 21±3°C 

30 (temperature recorded and controlled) with a 12hr-12hr light/dark cycle. Filtered 

water and low fluorescence laboratory food for rodents were provided ad libitum. All 

mice were euthanized at the end of the in vivo experiments.  
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In vivo administration of DiR labelled MEV for biodistribution studies 

The DiR-labelled MEVs (prepared as above in Example 2) were used to 

determine the biodistribution of the MEVs in the whole animal body or in several 

mice organs after different routes of application.  

5 Prior to the imaging, the fur of each animal was clipped using an electric 

clipper in the following areas: abdomen, thorax, head, and whole back. Care was 

taken in order to clip the fur as homogeneously as possible. Next, DiR-labelled MEV 

preparations were re-suspended by vortexing before filling the syringes for injection.  

Routes of administration 

10 The following routes were used to administer the MEVs to the animals: 

Intravenous (IV): 50 L of MEV suspension containing 0.6x1012 MEV/mL were 

injected in a tail vein by disposable plastic syringe and appropriate needle. Dosage of 

MEV administered: 3x10 10 MEV/mouse.  

Intranasal (IN): Animals were induced and maintained under anesthesia during IN 

15 administration by a mixture of isoflurane and oxygen as a carrier gas. A volume of 

100 pL of MEV suspension containing 0.3x1012 MEVs/mL was administered into the 

nostrils of the mouse using a thin pipette cone. Dosage of MEV administered: 3x1010 

MEV/mouse.  

Per os (PO): 100 L of MEV suspension containing 0.3x1012 MEVs/mL was 

20 administered orally using a disposable plastic syringe and an appropriate feeding 

probe. Dosage of MEV administered: 3x1010 MEV/mouse.  

Intratracheal (IT): Animals were induced and maintained under anesthesia during IT 

administration by a mixture of isoflurane and oxygen as a carrier gas. Once adequate 

anesthesia was observed, animals were placed on a mouse intubation platform, 

25 suspended from the front incisors in the supine position, to maximize view of the 

trachea. Then, a cold light was placed on the skin near the trachea localization in 

order to backlight the trachea. If needed, a laryngoscope was inserted to guide the 

syringe of Microsprayer@ sprayer into the trachea. An injection of 50 pL of MEV 

suspension containing 0.6x 1012 MEVs/mL was instilled into the trachea. Anesthesia 

30 was maintained throughout the procedure. After injection, the mice were maintained 

in the same position on the intubating platform for at least 30 seconds, before being 

replaced in their cage. Dosage of MEV administered: 3x10 0 MEV/mouse.  
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In vivo imaging for biodistribution studies 

Fluorescence acquisitions were performed with the optical imaging system 

IVIS Spectrum of PerkinElmer. Bidimensional (2D) fluorescence imaging was 

performed by sensitive detection of light emitted by DiR-labelled MEVs. Mice were 

5 anesthetized and imaged 1 hour before MEV administration. Next, fluorescence of the 

material to be administered was confirmed with an in vitro acquisition performed on 

at least 1 drop of a minimum of 20 L of MEV suspensions, deposited in 2 different 

Petri dishes. The emission of fluorescence was measured in order to check the actual 

emission of fluorescence and detection with the selected parameters (see below).  

10 Finally, in vivo fluorescence acquisitions were performed on mice administered 

MEVs. The animals were induced and maintained under anesthesia with a mixture of 

isoflurane and oxygen. Mice were positioned in dorsal recumbency to obtain ventral 

images and in ventral recumbency to obtain dorsal images. At least 2 

acquisitions/mouse/timpoint were taken and mice were imaged in groups of 

is maximum 3 mice/acquisition. Images were analyzed and fluorescence quantified on 6 

organs (liver, spleen, lung, kidney, intestine, and brain).  

The following timepoints were used (TO=MEV administration): 

Day 0 - 6 timepoints: TO -lh 10 min; TO +30 min 5 min; TO +2 h 15 min; TO +4 

h 30 min; TO +8 h 30 min; TO +10 h 30 min 

20 Day 1 - 1 timepoint: TO + 24 h 3 h 

Day 2 - 1 timepoint: TO + 48 h 3 h 

Day 3 - 1 timepoint: TO + 72 h + 3 h 

The data were analyzed with the IVIS software (Living Image Software for IVIS).  

The following parameters were used for the in vivo and ex-vivo fluorescence 

25 acquisitions: 

Field of View (FOV) 14 x 14 cm (FOV C) 

Image number: In vivo: For each mouse at each applicable timepoint, at least 

2 acquisitions (ventral and dorsal) were performed -3 mice (at maximum) were imaged in one 

acquisition.  

30 Ex-vivo: the organs of at least one mouse were imaged in one acquisition 

Image format TIFF format 

Fluorescent probe DiR 

Excitation wavelength 745 nm 
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Emission wavelength 800 nm 

Exposition time Automatic, depending on the fluorescence signal detected 

Minimum counts 20000 

Binning Between 16 and 1 (depending on the fluorescence signal 

5 detected) 

F/STOP 2 (in case of fluorescence signal saturation it was 

automatically increased to 4 or it was decreased to 1 in case of weak signal) 

Subject height In vivo: 1.5 cm 

Ex-vivo: 0.5 cm 

10 Ex vivo imaging for biodistribution studies 

Production, purification, characterization, labelling and administration (by 

different routes) of MEVs was as described above. On Day 3 after administration, 

mice were euthanized and the organs of interest of each mouse were sampled and 

positioned in a Petri dish in order to perform ex vivo acquisitions. The following 

15 organs were sampled: liver, spleen, lungs, kidneys, brain, and intestine. The data were 

analyzed with the IVIS software (Living Image Software for IVIS).  

Figure 5 shows representative patterns of biodistribution according to the route 

of administration, for the Intravenous, Intratracheal and Per os routes.  

Results, Discussion and Conclusions 

20 1. Biodistribution - Full body imaging is depicted in Figures 6-9, which show 

in vivo full body imaging of a representative animal administered via intravenous 

(FIG. 6), Per os (FIG. 7), intranasal (FIG. 8) and Intratracheal (FIG. 9) administration.  

Pharmacokinetics 

The pharmacokinetic curves demonstrating the accumulation as a percent of 

25 baseline over time (hours) after intravenous, Per os, intranasal, and intratracheal 

administration are set forth in Figures 10-13, respectively.  

Biodistribution - isolated organs- ex vivo imaging 

The biodistribution by ex vivo fluorescence analysis (total radiant efficiency) 

in liver; spleen; lungs; and brain after intravenous, Per os, intranasal, and intratrachea 

30 administration is set forth in Figures 14A-D.  

3. Summary of results by each route 

a. Intravenous administration 
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" Organs targeted by unmodified MEVs - liver and spleen 

" PK parameters: 

o Peak/plateau time: 2-24 h (liver), 4-24 h (spleen) 

o % at t=day 3 compared to peak/plateau approx. 62% (liver), approx.  

5 61% (spleen) 

" Longer presence or duration compared to mammalian EVs (see, e.g., Kang et 

al., Biodistribution of extracellular vesicles following administration into 

animals: A systematic review. J Extracell Vesicles. 2021;10:e]2085.  

(doi.org/i0.1002/jev2.12085)).  

10 * No visible signs of toxicity 

b. Per os (oral) administration 

" Organs targeted by following oral administration: intestine and spleen 

" Oral availability: 

o MEVs are orally available; they resist the passage through the 

15 stomach, reach the intestine and are subsequently appear in the spleen.  

o Mammalian EVs, with the exception of bovine milk EVs, are not 

orally available.  

" PK parameters: 

o Peak/plateau time: 1-6 h (intestine), 1-10 h (spleen) 

20 o % at t=10h compared to peak/plateau: approx. 33% (intestine), approx.  

44% (spleen) 

o % at t=48h compared to peak/plateau: 0% (intestine), 0% (spleen) 

" No visible signs of toxicity 

c. Distribution in organs following intravenous and oral 

25 administration.  

The distribution of the MEVs depends upon the route of administration. For 

the liver, there is a different distribution profile dependent on whether the 

administration is intravenous or oral. Following intravenous administration, the liver 

is the primary target organ; following oral administration, the liver is marginally 

30 targeted. Similarly, for the spleen, the biodistribution profile and pharmacokinetics 

depends upon the route of administration. The pharmacokinetics profile depends on
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whether administration is intravenous or oral (per os). Intravenous administration is 

longer lasting. At day 3, 50-70% of the peak is still remaining. Oral administration is 

shorter lasting; at 48 hours, 0% remains.  

d. Intranasal administration 

5 * Organs targeted by the unmodified MEVs are the lungs 

* Preliminary PK parameters: 

o Peak/plateau time: 4-28 h 

o % at t=day 3 compared to peak/plateau: 7 0 -8 0 % 

e No visible signs of toxicity 

10 e. Intratracheal administration 

a Organs targeted by the MEVs are the lungs 

o PK parameters: 

o Peak/plateau time: 2-72 h 

o % at t=day 3 compared to peak/plateau: approx. 80% 

15 o No visible signs of toxicity 

4. Biodistribution of MEVs labelled with PKH26 after per os (PO) 

administration in BALB/cByJ mouse.  

When MEVs are orally administrated to the mice, they follow through the 

digestive tract. MEVs first reach the stomach, where they resist the stringent conditions 

20 of the gastric juice. At about 30 minutes after administration, they reach the intestine, 

where they stay for several hours.  

Once in the lumen of the intestine, MEVs pass through the epithelial layer into 

the GALT. The GALT is a lymphoid structure associated to the digestive tract (gut

associated lymphoid tissues). It is located all along the intestine. GALT is a dense tissue 

25 composed of germinal centers with B and T lymphocytes, plasmocytes and innate 

immune cells including dendritic cells and macrophages. In the intestine, fluorescence 

is observed mostly in the GALT. Fluorescence appears concentrated in discrete spots 

around nucleus meaning that MEVs are localized in the plasma of cells occupying all 

the space in the plasma. This allows revealing the shape of cells. Cells with MEVs 

30 inside correspond to histiocytes (resident macrophages) or dendritic cells, respectively, 

and are located mainly at the periphery of GALT and in the center of the GALT.  

Representative images are displayed in Figures 15A and B.  
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No visible MEVs appear in the liver at all times evaluated (30 min to 24h). A 

few hours after injection, cells with MEVs inside move from the GALT to the spleen 

and stay in the spleen for several hours. MEVs reach principally the red pulp (blood 

cells and some Th and B cells) and to a lesser extent the white pulp of the spleen 

5 (lymphoid cells) (see FIG. 16).  

In the spleen, fluorescence is visible in several areas corresponding to the white 

and to the red pulps. The intensity of the fluorescence decreases in a gradient from the 

red pulps to the white pulps. Fluorescence is detected in spots inside the cell's 

cytoplasm. Cells with MEVs inside are round or reticular and have similar size; they 

10 may respectively be histiocytes and dendritic cells or macrophages.  

Cells can move from the GALT into the bloodstream directly or they can join it 

after they have first passed through the lymph stream. GALT cells carrying MEV inside 

eventually arrived to the liver by the portal vein but are invisible to the liver as they 

have been internalized by GALT cells that naturally transport them to the spleen (see 

15 Figure 17).  

EXAMPLE6 

Evaluation of toxicity of MEVs in mice 

Experiments were performed to assess the signs of MEV toxicity in vivo using 

Balb/C mouse model after oral and intratracheal administration.  

20 A. Analysis of MEV toxicity in vivo: 

Toxicity was evaluated in several ways: clinical signs, body weights, 

hematological analysis, biochemical analysis, histological analysis on main organs 

(liver, spleen, kidney, lung and brain). The MEV samples were stored at -80°C and 

thawed just prior to in vivo administrations. After thawing, each sample was mixed by 

25 vigorous vortexing for 1-2 minutes. Male Balb/C mice at 5 weeks of age and with a 

mass about 20 g each, were used. Animals were acclimatized. Animals were housed 

in polyethylene cages (<5 animals/cage), in a controlled environment with 12:12 

light-dark at the temperature of 24+1°C (mean SD) and fed once daily with an 

adapted pelleted feed. Water was offered ad libitum. The animals were randomly 

30 assigned to experimental groups and acclimatized for at least 7 days before the 

initiation of the designed study. The experimental groups are described in Table 30, 

below.  
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The experiment was designed to determine the eventual toxicity of the test 

compound after its administration in mice through exemplary routes including oral, 

and respiratory tract (intratracheal) routes. As described above, male Balb/C mice, 

with a mass about 20 g each, were used. Animals were acclimatized. After a test item 

5 is administered, all mice are closely monitored for 10 days.  

Table 30. Experimental groups in MEV toxicity study.  
Group no. Group type Route of administration MEV dosage 

1 Vehicle control (PBS) PO (oral) 

2 Experimental PO (oral) 4x10cxp11 per animal 

3 Experimental PO (oral) lx10cxp12 per animal 

4 Vehicle control (PBS) IT (intratracheal) 

5 Experimental IT (intratracheal) 4x1Oexp11 per animal 

Clinical examination 

Daily clinical examination of all animals, behavior, signs of suffering 

(cachexia, weakening, difficulty for moving or feeding, etc.); test item toxicity 

10 (hunching, convulsions), and other such parameters. Determination of body weight 

once a week for each animal, a body weight curve was designed (Mean + SD).  

Observation of acute reactions was done after administration of the tested compounds.  

Clinical Pathology Investigations 

After the end of the in-life phase, all animals were euthanized. Clinical 

15 pathology investigations were performed at experiment termination.  

Blood collection 

The blood samples were collected from mice by intracardiac puncture into 

different vials. Aliquots of blood were collected for various clinical pathology 

investigations into tubes containing anticoagulants: for hematology analysis with K2 

20 EDTA and for biochemistry analysis with lithium heparin.  

Clinical chemistry 

Plasma was separated after centrifugation of whole blood samples, 45000 rpm 

for 15 minutes and analyzed for the following parameters at the end of treatment for 

all animals. Clinical chemistry analysis parameters are indicated as: Alanine 
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Aminotransferase (ALT), Aspartate Aminotransferase (AST), and Gamma-glutamyl 

transferase (GGT) in units per liter (U/L); Urea in g/L and Creatinine in mg/L.  

Hematology 

The following hematological parameters were determined at the end of 

5 treatment of all animals: Hemoglobin (HGB) in g/L; Hematocrit (HCT) in L/L; 

Mean Corpuscular Volume (MCV) in fL; Eosinophils (EO) and MHCH (BASO) as 

109/L & %.  

When animals are euthanatized, an autopsy is performed, and a careful 

macroscopic evaluation is performed. If any organs look abnormal, a detailed 

10 description and analysis is performed.  

Histological analysis 

Histological analysis is performed for the 5 following organs: Lung, Spleen, 

Liver, Kidney, and Brain. The organs are collected, weighed, observed 

macroscopically, fixed in 4% Paraformaldehyde (PFA) and paraffin-embedded, cut 

15 into 5-7 M sections and then observed under a fluorescence microscope.  

Histopathological scoring 

Each H&E (hematoxylin- and eosin-stained) section was thoroughly examined 

histologically, and lesions observed were recorded in an Excel spreadsheet. Severity 

of lesions were graded (minimal, mild, moderate, or severe). Their distribution also 

20 was characterized (focal, multifocal, focally extensive, or diffuse), as well as, their 

localization.  

B. Toxicity study results: Clinical examinations 

Clinical chemistry 

As shown below, two parameters Urea and Creatinine did not change in all 

25 treated groups compared to control groups. The enzymes Alanine Aminotransferase 

(ALT) and Aspartate Aminotransferase (AST) shown random non-significant 

deviations. The parameter Gamma-glutamyl transferase values is detected at low level 

(<6) in all groups indicating a protocol error and are not presented. Figure 18 presents 

these results.  

30 The results of the clinical chemistry parameters do not indicate any toxicity at 

all tested doses in the mice either by oral or intratracheal administration.  

Hematology 
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The measured parameters were not significantly changed compared to 

controls. Figures 18A-I present the results in which MEV toxicity was evaluated by 

(1) chemistry parameters: ALAT, ASAT, urea and creatine; and (2) by hematology 

parameters in four groups of mice: Group 1 mice were administered 100 pl of PBS by 

5 PO delivery; Group 2 mice were administered 100 pl of 4*1011 MEV/ mouse by PO 

delivery (bar with black and white tiles); Group 3 mice were administered 100 pl of 

4*1012 MEV/ mouse by PO delivery (bars with vertical lines); Group 4 mice were 

administered 100 pl of 4*1011 MEV/ mouse by IT delivery.  

The results present blood parameters that can be altered when there is one or 

10 more of blood-, kidney-, and liver-related toxicity. Hematocrit, hemoglobin, 

eosinophil levels, RBC count, and volume (MCV) are hematologic parameters; urea 

and creatine are biochemical markers of kidney injury; ALAT (or ALT) and ASAT 

(or AST) are biochemical markers of liver injury. Alanine transaminase (ALT), also 

called alanine aminotransferase (ALAT), is a transaminase enzyme that occurs in 

15 plasma and in various body tissues, but most commonly in the liver. Significantly 

elevated levels of ALAT can be related to liver-related problems, such as hepatitis 

and/or liver damage. Aspartate transaminase (AST), also known as aspartate 

aminotransferase (ASAT), is another transaminase enzyme important in amino acid 

metabolism. Beyond liver toxicity, AST can be elevated also in diseases affecting 

20 other organs. Serum ALT level, serum AST level, and their ratio (AST/ALT ratio) are 

used clinically as biomarkers for liver health. In the instant study, no statistically

significant differences between experimental groups in ALT and AST levels were 

observed.  

Eosinophils (eosinophiles) are a variety of white blood cells and one of the 

25 immune system components responsible for combating multicellular parasites and 

certain infections in vertebrates. Eosinophils usually account for less than 7% of the 

circulating leukocytes. Beyond causes related to infection or parasitic infestation, 

elevated eosinophil levels (also known as eosinophilia) can be also a sign of allergic 

or atopic reactions. In the instant study no statistically-significant differences between 

30 experimental groups in eosinophil levels were observed.
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Histology 

The main organs were collected, fixed in 4% PFA, paraffin-embedded, cut 

into sections and stained with H&E.  

Lung 

5 Histopathological changes observed in lung sections are primarily limited to 

minimal to mild focal to multifocal alveolar hemorrhages in 8/10 lung sections 

examined in animals receiving intratracheal negative control material and test item.  

Changes were relatively subtle and limited in some of the alveolar spaces. This 

observation was observed at comparable incidence and severity in negative control 

10 and treated animals.  

Kidney 

Presence of a few basophilic tubules were observed in 1 animal treated PO 

with 4x10" MEV dose. This finding was minimal in severity and often is observed 

spontaneously at low incidence and severity in laboratory rodent animals. It is 

15 therefore considered as incidental in origin in the present study.  

Spleen, Liver, andBrain 

No histopathological changes were observed in spleen, brain, or liver in all 

sections examined.  

Summary 

20 The pulmonary changes observed in most animals receiving the experimental 

material intra-tracheally were considered not treatment-related. There was no 

treatment-related observed in all organs examined, indicating that MEVs are not toxic 

to animals under the experimental conditions.  

C. Conclusion 

25 Regarding to the clinical aspects, all the animals, at each time of the study, 

exhibited normal behaviors, body weight, water and food consumption. The clinical 

findings indicate general tolerance in the mouse model of the test MEV products.  

Under the experimental conditions, both negative controls (PBS) and MEV at 

concentration of 4*10" MEV/ mouse or 4*101 2 MEV/ mouse by oral administration 

30 and at concentration of 4*10" MEV/ mouse by TT administration did not induce any 

abnormal, toxic effect on animals.  
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EXAMPLE7 

In vivo delivery and expression of exogenously loaded siRNA 

This study assesses and demonstrates the efficacy of MEVs loaded with 

siRNA against genes of prokaryotic and eukaryotic microorganisms. The different 

5 bacterial strains (E. coli, P. aeruginosa, S. aureus) and yeast (Candida albicans) are 

genetically modified to carry the bacterial Luciferase gene Lux operon (luxCDABE) 

for Gram-negative species, (luxABCDE) for Gram-positive species, and the luciferase 

gene from the copepod Gaussia sp. for the yeast species. These microorganisms 

provide in vivo infection models as follows: 

10 - P. aeruginosa, S. aureus / respiratory system, 

- P. aeruginosa, S. aureus, and Candida albicans / skin, 

- E. coli / digestive system, 

- E. coli / urogenital, and 

Candida albicans / urogenital system and skin.  

15 Real-time monitoring of the interference activity of MEVs loaded with siRNA 

against the bacterial luciferase gene Lux operon or eukaryotic luciferase provides a 

way to follow, among other things: the capacity of the MEVs to penetrate infecting 

bacteria and yeast in vivo; to monitor the spread of MEVs in infection sites by 

different routes of applications and tissues; to monitor the capacity of MEVs to 

20 interfere with coding genes; and to assess the anti-microbial action of MEVs that 

deliver an anti-microbial therapeutic, such as an siRNA.  

1. In vivo imaging 

The animals are the male Balb/C mice as described above. After infection 

mice were closely monitored and imaged by IVIS bioluminescence to detect low 

25 levels of light emitted by luciferase in vivo, and bioluminescent bacteria that can be 

localized in specific tissues in living animals, thus allowing temporal monitoring of 

the infection process. The mice were treated after with lx 10 1°particles/g of MEVs 

and closely monitored and imaged by IVIS bioluminescence to follow the 

effectiveness of interference antimicrobial treatment, as represented by the 

30 interference activity of different siRNA populations against luciferase mRNA. The 

data were analyzed with the IVIS software (Living Image Software for IVIS).
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EXAMPLE8 

In vivo delivery and expression of exogenously loaded mRNA 

Ocular distribution following a single ocular topical administration 

in albino rabbits 

5 A. Material and Methods 

Rabbit, New Zealand White (albino) is one of the species most used for ocular 

biodistribution. Eight 3-month-old males weighing between 2-2.5 kg were used in the 

ocular topical administration study.  

All animals were ear-tagged at their arrival and the identification numbers 

10 were also marked in ears using indelible ink following the inclusion examination.  

B. Clinical examination and health status 

Animals were daily observed for signs of illness and particular attention was 

paid to their eyes. Only healthy animals without visible ocular defect were used in the 

study.  

15 C. Housing 

Animals were housed individually in standard cages. The temperature was 

held at 18+/-3°C and the relative humidity at 45-80%. Rooms were continuously 

ventilated (15-20 air volumes per hour). Animals were routinely exposed (in-cage) to 

10-200 lx light in a 12-hour light (from 7:00 a.m. to 7:00 p.m.) and darkness

20 controlled cycle.  

D. Food and water 

Animals had free access to food (90 g/day) and water available ad libitum 

from plastic bottles.  

E. Procedure 

25 A 50-pL single instillation on both eyes was administered to all animals, using 

an appropriate micropipette, at a dose of 2X108 MEVs loaded with mRNA-eGFP.  

Fluorophotometry was performed as follows: at several time-points (0, 6, 24, 30, 48, 

54, and 72-hours post-administration) animals were anesthetized and pupils were 

dilated; measurements of ocular fluorescence were performed with FM-2 Fluorotron 

30 Master ocular fluorophotometer in both eyes. A series of 148 scans with a step size of 

0.25 mm were recorded from the cornea to the retina along the optical axis.  

F. Results: 
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The fluorescence signal in various ocular tissues (choroid/ retina, vitreous, 

lens, anterior chamber, cornea) was obtained at data points that will be 0.25 mm apart 

along an optical axis by the fluorophotometer. Any detectable fluorescence was 

measured in the vitreous or the anterior chambre. The results of all animals are 

5 summarized in Figure 19.  

EXAMPLE9 

In vitro delivery of different payloads 

A. To neuronal cells 

PC12 neuronal cells are used as a model for in vitro evaluation of 

10 neuroprotective effects. Briefly, PC12 cells are seeded into 96-well plate (50,000 

cell/well) and cultured for three days. Next, the catalase carrying MEV (loaded as 

described above) are stained with DiR (5 pg/mL) and added to the wells in serial 

dilutions for various times. Following the incubation, the cells are washed three times 

with ice-cold PBS and solubilized in 1% Triton X-100. The sample fluorescence is 

15 measured using a SpectraMax© fluorescence microplate reader (Molecular Devices, 

USA) with excitation at 750 nm and emission at 780 nm. The amount of MEV 

accumulated in neuronal cells is normalized for total protein content and expressed as 

the number of MEVs per mg of protein. All MEV formulations are prepared at the 

same level of fluorescence, and a separate calibration curve is used for each MEV 

20 formulation.  

B. To neuronal cells - confocal microscopy 

The catalase loaded MEVs (100 tg/mL total protein) are sonicated, stained 

with DiR (5 pg/mL) and incubated with PC12 cells grown on chamber slides (1x105 

cells/chamber) for various time intervals. Following the incubation, the cells are 

25 washed with PBS, fixed in 4% paraformaldehyde and permeabilized with 0.1% Triton 

X-100. Fluorescent staining is performed using anti-actin antibody (Abcam abl79467, 

1:100) with goat anti-rabbit IgG Alexa Fluor 488 (Abcam ab150077, 1:1000) as the 

secondary antibody. DAPI (4',6-diamidino-2-phenylindole) is used as nuclear 

counterstain prior to the imaging. Accumulation of fluorescently labelled MEVs is 

30 visualized by a LSM700 laser scanning confocal microscope (Zeiss) and images are 

processed with LSM Image Browser.
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C. Neuroprotective effects of the loaded MEVs 

The protection of PC12 cells against 6-OHDA-induced cytotoxicity is 

assessed by MTT assay. For this purpose, PC12 cells (1x105 cells/mL) are seeded into 

a 96-well plate and allowed to attach overnight. Then, the cells are exposed to 200 

5 tM 6-hydroxydopamine (6-OHDA) and different catalase-loaded MEV formulations, 

or catalase alone, or empty MEVs for four hours. Following the incubation, the cells 

are washed 3 times with ice-cold PBS, and incubated with the corresponding catalase 

loaded MEV formulations, or catalase alone, or empty MEVs for another 24 hours.  

Following the treatment, 20 L of MTT tetrazolium dye solution (5 mg/mL) is added 

10 into each well. After 3 hours of incubation at 37°C, the MTT-containing medium is 

removed and 100 L DMSO is added into each well to dissolve the purple formazan 

precipitate. Absorbance is measured at 570 nm using a SpectraMax@ microplate 

reader (Molecular Devices, USA) and cell viability is expressed as a percentage of 

viable cells in the treated groups compared to the untreated control group.  

15 D. Cancer cells 

The HeLa cell line of human cervix epithelioid carcinoma is used to study 

uptake of GFP-loaded MEVs. For flow cytometry analysis, the cells are seeded in 24

well plates (15,000 cells/well). After 24 h, cells are incubated with the cargo-loaded 

MEVs for 4 h and subsequently washed with PBS, washed again with acid wash 

20 buffer (0.5 M NaCl, 0.2 M acetic acid) to remove membrane-bound MEVs and once 

more with PBS. Cells are detached with trypsin, fixed in 0.2% paraformaldehyde in 

PBS and analyzed using LSRII flow cytometer with CellQuest Pro software (BD 

Biosciences). For confocal microscopy analysis, HeLa cells are seeded in 16-well 

chamber slides (Lab-Tek) at 4,000 cells/well. After 24 h, cells are incubated with the 

25 cargo-loaded MEVs for 4 h and subsequently washed with PBS, washed again with 

acid wash buffer (0.5 M NaCl, 0.2 M acetic acid) to remove membrane-bound MEVs 

and once more with PBS. Cells are fixed with 4% paraformaldehyde in PBS at room 

temperature for 20 min. Slides are then washed with PBS and mounted using 

FluorSaveTM (Calbiochem). Confocal fluorescent imaging is performed using a 

30 LSM700 laser scanning confocal microscope (Zeiss) and images are processed with 

LSM Image Browser.  

E. Delivery of GFP (green fluorescent protein) to normal human hepatocytes
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1. Isolation and culture of primary human hepatocytes (PHH) 

Histologically normal liver tissue samples are obtained from subjects 

undergoing partial hepatectomy for the treatment of colorectal cancer metastases or 

primary liver cancer. All samples are seronegative for the hepatitis C virus (HCV), the 

5 hepatitis B virus (HBV) and the human immunodeficiency virus (HIV). Briefly, the 

liver fragment is initially perfused with a pre-warmed (37°C) calcium-free buffer 

supplemented with 5 mmol/L ethylene glycol tetra-acetic acid (Sigma-Aldrich) 

followed by perfusion with a pre-warmed (37°C) buffer containing 6 mmol/L calcium 

(CaCl2) and 0.05% collagenase (Sigma-Aldrich). The liver fragment is then gently 

10 shaken to disperse liver cells in Hepatocyte Wash Medium (Life Technologies). The 

resulting cellular suspension is filtered through a gauze-lined funnel. Cells are then 

centrifuged at low speed (50 g), the supernatant removed, and pelleted hepatocytes are 

re-suspended in Hepatocyte Wash Medium. The count of viable cells is determined 

using Trypan Blue exclusion. Freshly isolated hepatocytes are suspended in William's 

15 E medium (Life Technologies) containing 10% fetal calf serum (Eurobio), penicillin 

(200 U/ml)-streptomycin (200 [g/ml; Life Technologies), fungizone (2.5 [g/ml; Life 

Technologies) and insulin (0.1 U/ml; Sigma-Aldrich). The cells are then seeded in 

12-, 24- and 96-well plates pre-coated with type I collagen at a density of 0.78x106, 

0.4x106 and 0.5x105 viable cells/well, respectively, and incubated at 37C in 5%CO2 

20 overnight. The medium is replaced with fresh complete hepatocyte medium 

supplemented with 1 tmol/L hydrocortisone hemisuccinate (SERB) and cells are 

maintained in this medium until incubation with cargo loaded MEVs.  

2. Effect of MEVs on PHH viability 

PHHs (1x10 5 cells/mL) are seeded into a 96-well plate and allowed to attach 

25 overnight. Then, the cells are exposed to different cargo loaded MEV formulations or 

empty MEVs for four hours. Following the incubation, 20 tL of MTT tetrazolium dye 

solution (5 mg/mL) is added into each well. After 3 hours of incubation at 37C, the 

MTT-containing medium is removed and 100 L DMSO is added into each well to 

dissolve the purple formazan precipitate. Absorbance is measured at 570 nm using a 

30 SpectraMax@ microplate reader (Molecular Devices, USA) and cell viability is 

expressed as a percentage of viable cells in the treated groups compared to the 

untreated control group.
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3. MEV internalization in PHH 

The internalization in PHH of the GFP-protein-cargo-loaded MEVs was 

determined by flow cytometry. For flow cytometry analysis, PHHs are seeded in 24

well plates (15,000 cells/well). After 24 h, cells are incubated with the MEVs for 4 h 

5 and subsequently washed with PBS, washed again with acid wash buffer (0.5 M 

NaCl, 0.2 M acetic acid) to remove membrane bound MEVs and once more with 

PBS. Cells are detached with trypsin, fixed in 0.2% paraformaldehyde in PBS and 

analyzed using LSRII flow cytometer with CellQuest Pro software (BD Biosciences).  

For confocal microscopy analysis, PHHs are seeded in 16-well chamber slides (Lab

10 Tek) at 4,000 cells/well. After 24 h, cells are incubated with the MEVs for 4 h and 

subsequently washed with PBS, washed again with acid wash buffer (0.5 M NaCl, 

0.2 M acetic acid) to remove membrane bound MEVs and once more with PBS. Cells 

are fixed with 4% paraformaldehyde in PBS at room temperature for 20 min. Slides 

are then washed with PBS and mounted using FluorSaveTM (Calbiochem). Confocal 

15 fluorescent imaging is performed using a LSM700 laser scanning confocal 

microscope (Zeiss) and images are processed with LSM Image Browser.  

4. Gene expression studies 

The internalization and biological activity in PHH of the GFP-mRNA-cargo

loaded MEVs is determined by total RNA extracted from the PPHs using the RNeasy 

20 Minikit (Qiagen) according to the manufacturer's instructions. Then, 500 ng of total 

RNA is reverse transcribed into cDNA using a reverse transcriptase (Promega) and 

real-time PCR is performed using the LightCycler@ 480 SYBR Green I Master Kit on 

an LC480 device (both from Roche Diagnostics). The mRNA level is calculated by 

normalizing the threshold cycle (CT) of target genes to the CT of the 28S ribosomal 

25 RNA housekeeping gene. The primers are designed using primer software from 

Roche Diagnostics and are purchased from Eurogentec.  

5. Protein expression studies 

Additionally, the targeted protein expression is verified using SDS-PAGE 

followed by Western blot analysis. Cells are lysed on ice in RIPA buffer 

30 supplemented with -mercaptoethanol (Sigma-Aldrich). Then, 30 tg of proteins are 

boiled and subjected to SDS-PAGE and transferred to nitrocellulose membranes (Bio

Rad). The blots are blocked with Tris buffered saline (TBS), 0.1% Tween-20
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containing 5% BSA and incubated overnight at 4°C with the following antibodies.  

Subsequently, the blots are incubated with the relevant HRP-conjugated secondary 

antibody for 1 h at room temperature. Signals are revealed by chemiluminescence 

(Thermo Fisher Scientific).  

5 F. Human monocytes and keratinocytes 

Human primary cells were used as an in vitro model to study payload delivery 

with MEVs loaded with a fluorescent probe (GFP) or GFP coding RNA. Cell 

penetration and fluorescence effect was assayed in human monocytes and/or Normal 

Human Epidermal Keratinocytes (NHEK).  

10 1. Materials: 

Peripheral Blood Mononuclear Cells (PBMC) from healthy volunteers were 

obtained from l'Etablissement Frangais du Sang (EFS). Cell culture medium 

Macrophage-SFM (M-SFM) was purchased from Gibco. NHEK cells and culture 

medium (KGM-Gold Bullet kit) were purchased from Lonza.  

15 2. Monocyte isolation, cell cultures: 

PBMCs were obtained from healthy blood donor buffy coats by a standard 

Ficoll-Hypaque gradient method. Monocytes were isolated from PBMCs by 

adherence to plastic for 2 hours in serum-free medium (M-SFM) optimized for 

macrophage culture, at 37C in a humidified atmosphere containing 5% CO2. NHEK 

20 were cultured following manufacturer's (Lonza) recommendations and seeded in 96

wells plate the day before the assay.  

3. MEV penetration assay: 

MEVs either loaded with GFP protein (MEV-GFP) or mRNA eGFP (MEV

mRNA) were incubated with NHEK and monocytes in 96-well plates for 4h, 8h and 

25 24h.  

The doses used were: 

For the GFP protein: For the mRNA eGFP: 

D1= lx10 7 MEVs/well D1= 1x10 7 MEVs/well 

D2= 5x10 6 MEVsAvell D2= 5x106 MEVs/well 
30 D3= x10

6 MEVs/well D3= 2.5x106 MEVs/well 

Then the cells were washed with PBS two times and fresh medium was added.  

The plates were then placed in the Incucyte apparatus and images were done at 0, 6, 

12, 24 and 48h for Prot-GFP and 0, 12, 24, 48 and 72h for mRNA-GFP.  
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4. Image analysis: 

Images were analyzed using the Incucyte software. The number of cells was 

quantified first, followed by the number of cells that contained green fluorescence by 

applying a threshold on the fluorescence level. The same threshold was applied on all 

5 the images. Then the percentage of cells exhibiting green fluorescence was calculated 

as ratio = (cells containing green fluorescence / number of total cells) x 100.  

Images at 0, 6, 12, 24 

Stand 48h post incubation 
TO T4h T~h T24h time (MEVs loaded with 

Prot-GFP) 

Images at 0,12, 24, 48 
and 72h post incubation 
time (MEVs loaded with 

±MEVs After the incubation time, cells are washed with PBS 
and culture medium renewed.  

Plates are moved into the Incucyte for measurements 

5. Monocytes internal delivery: 

Green-fluorescent cells were observed at all times of incubation, for an 

10 interval of 48hs fluorescence following by Incucyte. This observation demonstrates 

the penetration of MEVs to human monocytes and the delivery of green fluorescence 

protein (GFP) from MEVs into monocytes.  

The optimal incubation time was 8h based on the results at the first 

fluorescence measurement. It was observed a dose effect following different 

1S quantities of vesicles (between lx106 to 5x10 7) incubated with the cells.  

Figure 20 shows the results after 8h and 24h of incubation (in a kinetics of 48h after 

wash).  

6. Keratinocytes internal delivery: 

Gren-fluoresccnt cells were observed at all times of incubation, for an interval of 

20 48hs fluorescence following by Incucyte. This observation demonstrates the 

penetration of MEVs to human keratinocytes and the delivery of green fluorescence 

protein (GFP) from MEVs into keratinocytes.  
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The optimal incubation times are between 8h to 24h based on the results at the first 

fluorescence measurement. It was observed a dose effect following different 

quantities of vesicles (between 1x10 6 to 5x10 7) incubated with the cells. Figure 21 

shows the results after 8h and 24 h of incubation (in a kinetics of 48h after wash) 

5 G. To human hepatocytes 

1. Material and methods 

* Isolation of human hepatocytes 

PHH (Primary Human Hepatocytes) are isolated from normal liver tissue 

obtained from patients undergoing partial hepatectomy. Dissociation is based on a 

10 two-step collagenase perfusion method as previously described (L. Aoudjehane, 

DMM, 2020). The cells are then separated by centrifugation over gradient.  

Hepatocytes are isolated from the pellet, and non-parenchymal cells (NPCs) from the 

supernatant with different gradients. Cell viability is determined by Trypan blue dye 

exclusion, and freshly isolated PHH were then seeded in 12-, 96-well plates pre

15 coated with type I collagen at a density of lx106, 6x10 4 viable cells/well, respectively, 

and incubated at 37°C in 5% C02, overnight.  

* Cell culture conditions 

Cell lines Huh7 and HepG2 human hepatocytes cell lines were cultured in 

DMEM medium and incubated at 37°C, 5% C02 until confluence. The medium of 

20 PHH isolated cells was replaced with fresh complete hepatocyte medium 

supplemented with hydrocortisone and cells were maintained in this medium until 

incubation between D3 and D5 with MEV with different conditions at 37°C in 5% 

C02 for 24h and 48h. Huh7 and HepG2 (2x106 cells per well in 12-well plates) were 

seeded in triplicate on plastic in DMEM (10% FCS) and allowed to attach for 24 h.  

25 Then, in all experiments, the medium was replaced with free FCS-DMEM and the 

cells were cultured for 24h, 48h without MEV (for negative controls) or with the 

different MEV studied.  

* Cell Viability Evaluation 

Cell viability was determined by 3-(4,5- dimethylthiazol-2-yl)-5-(3

30 carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTT) colorimetric assay, 

which tests the ability of viable cells to convert a soluble tetrazolium sah, MTT, into a 

blue formazan end product by mitochondrial dehydrogenase enzymes. MTT (0.5 
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mg/mL) was added to each well and incubation at 37°C was prolonged for an 

additional 2 hours. The medium was then discarded and DMSO was added to each 

well to solubilize the colored formazan product. Absorbance was read at 550 nm on a 

scanning microtiter spectrophotometer plate reader.  

5 • Fluorescence imaging and confocal imaging: 

The fluorescence images of PHHs and cell lines treated with MEV were 

viewed with Olympus microscope (IX83, Olympus) acquired with CellSens V1.6 and 

analyzed with FIJI software.  

• Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR) for mRNA 

10 Detection 

Total RNA was prepared using the RNeasy minikit (Qiagen SA, Courtaboeuf, 

France) according to the manufacturer's recommendations. cDNA synthesis was 

carried out for 90 min at 42°C in a reaction mixture containing two units of RNase 

inhibitor (Promega, Charbonnieres, France), three units of avian myeloblastosis virus 

15 reverse transcriptase (Promega), 120 ng of random hexamer primers (Sigma-Genosys 

Ltd, Saint-Quentin Fallavier, France) and 1mM dNTP (Promega), for 500 ng of total 

RNA.  

• Real-Time Quantitative PCR for Collagens and a-SMA evaluation 

Collagen-i and a-SMA gene expressions in HLMFs were analyzed by RT

20 PCR using the LightCycler" 480 SYBR Green I Master (2x con) Kit (Roche, 

Grenoble, France), with LC480 instruments and technology (Roche Diagnostics). The 

reaction was ensured using SYBR Green I Master (2x con) Kit (Roche Diagnostics), 

with LC480 instruments and technology (Roche Diagnostics). PCR amplification was 

performed in a total volume of 10 l, containing 5 tlof SYBR green I Master Mix 

25 (2x), 10 ng of each primer (Sigma-Genosys Ltd; see Table) and 2 pl of cDNA 

(1/10eme). The PCR amplification protocol consisted in one step of initial 

denaturation for 10 min at 940 C, followed by 40 cycles: denaturation (95 C for 10 

s), annealing (60°C for 10 s) and extension (72°C for 10 s).  

Table 31. Primers used for quantitative real-time PCR.  

Gene Sequence of forward (F) and reverse (R) primers 

eGFP F:5'-AGCAAAGACCCCAACGAGA-3' SEQ ID NO:66 
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R:5'-TCGTCCATGCCGAGAGTG-3' SEQ ID NO:67 

Albumin (ALB) F: 5'-TTTTATGCCCCGGAACTCCT-3' SEQ ID NO:128 

R: 5'-TTGGAGACTGGCACACTTGA-3' SEQ ID NO:129 

Cytokeratin 18 F: 5'-CATAGACAAGGTACGGTTCCTG-3' SEQ ID NO:130 

(CKI8) R: 5'-TGTTGTCCATGTTGCTTCGAGC-3' SEQ ID NO:131 

28S (RN28S1) F:5'- TTGAAAATCCGGGGGAGAG -3' SEQ ID NO:132 

R:5'- ACATTGTTCCAACATGCCAG-3' SEQ ID NO:133 

• Western blot analysis 

Cells and tissues were lysed on ice directly in supplemented RIPA buffer 

(Sigma Aldrich). 20 pg of proteins was boiled and subjected to SDS-PAGE and 

transferred to nitrocellulose membranes (Bio-Rad, Hercules, CA). The blots were 

5 blocked with TBS, 0.1% Tween-20 containing 5% non-fat dry milk, and incubated 

with the following antibodies: Anti-Albumin (Dako), anti-eGFP (Roche), overnight at 

4°C and with secondary HRP-link antibody (1/2000, GE Healthcare Europe GmbH), 

for lh at room temperature. Signals were revealed by chemiluminescence 

(ThermoScientific, France).  

10 2. Results: 

Table 32 shows the results of mRNA expression by RT-qPCR analysis for the 

different experimental conditions.  

Table 32. Results of gene expression analysis using quantitative real-time PCR in 

MEV internalization study with human hepatocytes.  
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Experimental Conditions eGFP 28S ALB CK18 

After 24 hs 

PHH (negative control) (-) (++) 

PHH (non-loaded MEV) (-) (++) 

PHH (GFP protein-loaded MEV) (-) (++) 

PHH (mRNA eGFP-loaded MEV) (+++) 

Huh7 cells (negative control) (-) 

Huh7 cells (non-loaded MEV) (-) 

Huh7 cells (GFP protein-loaded MEV) (-) 

Huh7 cells (mRNA eGFP-loaded MEV) (++) (++) 

Hep-G2 cells (negative control) (-) (++) 

Hep-G2 cells (non-loaded MEV) (-) (++) 

Hep-G2 cells (GFP protein-loaded MEV) (-) (++) 

Hep-G2 cells (mRNA eGFP-loaded MEV) (++) (+++) (+++) (++) 

After 48 hs 

PHH (negative control) (-) (++) 

PHH (non-loaded MEV) (-) (++) 

PHH (GFP protein-loaded MEV) (-) (++) 

PHH (mRNA eGFP-loaded MEV) (++) (++) 

Huh7 cells (negative control) (-) (++) 

Huh7 cells (non-loaded MEV) (-) (++) 

Huh7 cells (GFP protein-loaded MEV) (-) (++) 

Huh7 cells (mRNA eGFP-loaded MEV) (+) (+++) (+++) (++) 

Hep-G2 cells (negative control) (-) (+++) (++) 

Hep-G2 cells (non-loaded MEV) (-) (+++) (+++) (++) 

Hep-G2 cells (GFP protein-loaded MEV) (-) (+++) (+++) (++) 

Hep-G2 cells (mRNA eGFP-loaded MEV) (+) (+++) (+++) (++) 

mRNA eGFP-loaded MEV (positive control) (-) (-) (-) 

References: (-) negative result (non mRNA present); (+) positive result (low ); (++) 

positive result (acceptable); (+++) positive result (best); (++++)positive result 

(mRNA eGFP-loadedMEV/positive control) 

5 Table 33 shows the results of GFP expression by fluorescence expression after 

confocal analysis for the different experimental conditions. The results synthetize 

number of cells and fluorescence intensity. Further imaging results are presented in 

Figures 22 and 23.  

Table 33. Results of protein expression analysis using confocal microscopy in MEV 

10 internalization study with human hepatocytes.



WO 2023/001894 PCT/EP2022/070371 

-194

Experimental Conditions 100 loaded MEV 200 loaded MEV 400 loaded MEV 

per cell per cell per cell 

Huh7 cells (negative control) (-) (-) (-) 
Huh7 cells (non-loaded MEV) (-) (-) (-) 

Huh7 cells (GFP protein-loaded MEV) (+) 
Huh7 cells (mRNA eGFP-loaded MEV) (++) 

Hep-G2 cells (negative control) (-) (-) (-) 
Hep-G2 cells (non-loaded MEV) (-) (-) (-) 

Hep-G2 cells (GFP protein-loaded MEV) (+) (++) 

Hep-G2 cells (mRNA eGFP-loaded MEV) (++) (++) (+++) 

References: (-) negative result (non GFPfluorescence detected); (+)positive result 

(GFP fluorescence detected); (++) positive result (acceptable); (+++)positive result 

(best).  

5 Table 34, below, shows the viability results by MTT colorimetric assay.  

Nontoxicity was observed after the incubation with large quantities of MEVs (loaded 

or non-loaded MEVs).  

Table 34. Cell viability assay results in MEV internalization study with human 

hepatocytes.  

Experimental Conditions % of viability 

Huh7 cells (negative control) 100% 

Huh7 cells (10,000 MEV) 80% 

Huh7 cells (20,000 MEV) 80% 

Huh7 cells (40,000 MEV) 80% 

Hep-G2 cells (negative control) 100% 

Hep-G2 cells (10,000MEV) 100% 

Hep-G2 cells (20,000 MEV) 100% 

10 Hep-G2 cells (20,000 M EV) 100% 

H. Evaluation of the penetration of MEVs and delivering of payloads in 

different human cell models (fibroblasts) 

1. Fluorescence Microscopy:
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Fibroblasts (ATCC human dermal CRL 2522 batch: 70027155) were seeded at 2x104 

cells per well into a 96 well plate. The plates used provide optimal resolution and the 

reference is Thermo Fisher Nunclon Delta Surface Disposable plate for cell culture, 

96 wells. Cat No. 167425. After 20 h cells were incubated overnight with the different 

5 conditions (ratio of MEVs/cells is between 100 to 1000) of MEVs loaded with green 

fluorescent protein (GFP) or mRNA coding for green fluorescent protein (mRNA

eGFP) in non-complete medium. After 16h cells were rinsed two times and fresh 

complete medium was added. Hoechst solution at a dilution of 1:2000 was added to 

the medium to stain the nucleus. After that, around the wells of the plate 1 mL of 

10 water was put in the compartments made for this. The images were taken by a laser 

autofocus camera at t=20h, t=48h and t=72h by Cellinsight. The Cellinsight culture 

condition are the same as the incubator at 37C. Photos were taken with confocal 

module with 20X objective. Figure 24 show the results of 3 independent experiments 

at ratio MEVs/cclls of 100.  

15 2. Flow Cytonetry: 

Fibroblasts (ATCC human dermal CRL 2522 batch: 70027155) were seeded at 

2x10 6 cells by well into a 6 well plate. After 20 h cells were incubated overnight with 

the different conditions (ratio of MEVs/cells is between 100 to 1000) of MEVs loaded 

with green fluorescent protein (GFP) or mRNA coding for green fluorescent protein 

20 (mRNA-eGFP) in non-complete medium. After 16h cells were rinsed two times and 

fresh complete medium was added. At different times cells were rinsed and treated 

with trypsin, centrifuged at 1,200 g and washed one time with PBS and then 

resuspended in lmL of PBS.  

3. Fibroblasts Fluorescence-activated cell sorting 

25 GFP expression in cultured fibroblast after incubation or not with MEVs 

loaded with GFP-protein or with MEVs loaded with mRNA-eGFP was assessed by 

FACS analysis. Fibroblasts cells were cultured in 96-well plates at 2000 cells per 

well. After 24h fibroblasts were incubated with or without MEVs (different 

conditions). At 24 h, after cells were detached from wells by trypsinization and 

30 washed two times with PBS, living cells were analyzed for GFP expression 

fluorescence cytometry.  
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Figures 25A-D show green fluorescent positive cells. FIG. 25A depicts fibroblasts 

incubated without MEVs. FIGs. 25B- and 25C- depicts fibroblasts incubated with 

MEVs loaded with mRNA-eGFP by different methods (freezing and thawing or 

electroporation, respectively). FIG. 25D shows fibroblasts incubated with MEVs 

5 loaded with GFP protein by sonication. The results show a percentage of positive cells 

over the control of 5% in B and D conditions and 8% in C.  

. Studies on MEVs loaded with antibacterial peptide 

Isolated MEVs are loaded using sonication as above with antimicrobial 

peptide LL-37 (LLGDFFRKSKEKIGKEFKRIVQRIKDFLRNLVPRTES; SEQ ID 

10 NO:37), synthesized commercially by ProteoGenix (Lille, France) with 90% purity.  

Release of the antimicrobial peptide is monitored through dialysis and fluorescamine 

assay (Thermo Scientific) according to manufacturer's protocol. One mL of the 

sample is placed in a dialysis device (Float-A-Lyzer@ G2100 kDa MWCO, Spectrum 

Laboratories Inc.) and allowed to dialyze in 20 mL of 20 mM sodium acetate buffer 

15 pH 5.5 at room temperature. Samples of 200 pL are withdrawn after 0, 1, 2, 4, 6 and 

24 hours of dialysis. Peptide quantification is performed with fluorescamine assay 

using a microplate reader (Molecular Devices, USA) with a standard curve showing 

good linearity in the range 2.5-150 [tg/mL of the peptide.  

Proteolytic protection of peptide LL-37 is investigated after incubation of the 

20 MEV dispersions with Pseudomonas aeruginosa elastase (PE) or human neutrophil 

elastase (HNE). Peptide-loaded MEVs (total amount of 2 pg peptide) are incubated 

for 6 hours at 37C in 10 mM TRIS buffer at pH 7.4 together with 0.2 pg PE (BioCol) 

or 0.4 g HNE (Calbiochem) in a volume of 15 pL. For control samples, MEVs are 

lysed prior to incubation with enzymes to release the biomolecular cargo by adding 5 

25 LL of 0.4% SDS into 95 L of MEVs mixture, thorough pipetting and incubation in a 

thermocycler for 15 min at 85°C. Peptide degradation is visualized with Coomassie 

brilliant blue staining following SDS-PAGE. Band intensities are quantified by 

Molecular Imager Gel DOC with Image Lab Software (Bio-Rad).  

Radial diffusion assays are performed on the MEV formulations before and 

30 after incubation with the enzymes, using Escherichia coli (ATCC 25922) and 

Staphylococcus aureus (ATCC 25923) to evaluate the bactericidal properties after 
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proteolysis. 4x106 CFU is added to an underlay agarose gel casted in 85 mm Petri 

dishes and 4 mm diameter wells are punched after solidification. Six PL of the 

samples are added to each well and the plates are incubated at 37C for 3 hours.  

Lysed MEVs are used as control samples. The underlay gel is thereafter covered with 

5 molten overlay agarose gel and incubated at room temperature overnight.  

Antimicrobial activity of the samples is visualized as a clear zone around each well. The 

results are presented as mean diameters of the clear zones formed by different formulations.  

EXAMPLE 10 

In vitro delivery and expression of exogenously loaded siRNA in cancer 

10 cells 

A. Cell cultures 

Human cell lines (ATCC) are grown in DMEM (Dulbecco's modified Eagle's 

medium) supplemented with 10% fetal bovine serum (FBS), 50 units/ml penicillin, 

and 50 pg/ml streptomycin. The cells are kept in culture at 37C and 5% C02, and the 

15 medium is changed every three days. To keep the cells at optimal proliferating 

conditions, they are passaged at 80% confluence and seeded at 20% confluence. The 

following cell lines have been used in the study: 

1) MYC oncogene-expressing HT29 (colon cancer), PANC-1 (pancreatic 

cancer) and MYC-negative LN-18 (malignant glioma); 

20 2) RAS oncogene-expressing SCLC-21H (small-cell lung cancer), MCF-7 

(breast cancer) and RAS-negative PC3 (prostate cancer); 

3) BCL-2 oncogene-expressing AsPC-1 (pancreatic cancer), U-937 (pro

monocytic myeloid leukemia) and BCL-2-negative LM-MEL-53 (malignant 

melanoma); 

25 4) PLK-1 oncogene-expressing HepG2 (hepatoma), PC3 (prostate cancer) and 

PLK-1-negative AsPC-1 (pancreatic cancer).  

B. RT-PCR analysis and gel electrophoresis 

The cells (1x 106) are grown in culture plates for 24 h. Next, the siRNA 

carrying MEVs (loaded via clectroporation as described above), or empty MEVs, or 

30 siRNA alone, are added to the wells in serial dilutions and incubated for 1-24 hours.  

Following the incubation, the medium is changed for the normal culture medium. 72 h 

after the MEV treatment, total RNA is extracted from the cultured cells using Trizol 
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reagent. The RNA precipitate is centrifuged and dissolved in 20 p. of RNase-free 

water. UV spectrophotometer analysis at 260/280 nm and agarose gel electrophoresis 

are used to confirm the quality of purified RNA. One pg of total RNA is reverse 

transcribed to synthesize cDNA at 42°C for I h; this cDNA is then subjected to PCR 

5 amplification with specific primers in 2 5 -pl reactions. Next, the PCR products are 

resolved on 2% agarose gel, stained with ethidium bromide and observed with a UV 

trans-illuminator. The digital images are quantified with lmageJ analysis software and 

the results are expressed as the relative expression level of relevant genes over 

GAPDH.  

10 C. Gene expression analysis with quantitative RT-PCR 

The cells treated with the MEVs and cultured for a total of 72 h are trypsinized 

and washed with PBS. Total RNA is extracted from the cell pellets using the RNeasy 

Minikit (Qiagen) according to the manufacturer's instructions. Then, 500 ng of total 

RNA is reverse transcribed into cDNA using a reverse transcriptase (Promega) and 

15 real-time PCR is performed using the LightCycler@ 480 SYBR Green I Master Kit on 

an LC480 device (both from Roche Diagnostics). The mRNA level is calculated by 

normalizing the threshold cycle (CT) of target genes to the CT of the 18S ribosomal 

RNA housekeeping gene. The primers are designed using primer software from 

Roche Diagnostics and are purchased from Eurogentec.  

20 D. Western blot analysis 

The cells (2x 106) treated with the MEVs and cultured for a total of 72 h are 

trypsinized, washed with PBS and lysed on ice in RIPA buffer supplemented with p

mercaptoethanol (Sigma-Aldrich). Then, 50 g samples of total protein are subjected 

to 10% standard sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS

25 PAGE), with pre-stained molecular weight markers run in parallel. Subsequently, the 

resolved proteins are electro-transferred onto PVDF membranes. After extensive 

washing, the membranes are incubated with the relevant horseradish peroxidase

conjugated antibody (Sigma-Aldrich) for 1 h at room temperature, and developed with 

a chemiluminescence detection kit (Thermo Fisher Scientific). Membranes probed for 

30 the oncoproteins are re-probed for p-actin to nornalize for loading and/or 

quantification errors and to allow comparisons of target protein expression. The 

protein expression is quantified with a gel analysis system (Bio-Rad).  
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E. Cell proliferation assay 

The cells are seeded into 96-well plates (10,000 cells/well) and allowed to 

attach for 18 h. Next, the cells are treated with the MEVs as above; at 24, 48, and 72 h 

after the treatment, 10 pl of 10 mg/ml MTT is added to the cells in each well. The 

5 cells are incubated for 4 h, after which 100 pl DMSO is added, and the cells are 

allowed to lyse for 15 min. All of the analyses are carried out in triplicate. Optical 

density at 492 nm is determined with a SpectraMax® microplate reader (Molecular 

Devices, USA). To determine the inhibitor rate, the absorbance values are then 

normalized to the values obtained from the blank control cells.  

10 1. Apoptotic cell morphology observation 

The cell morphology related to apoptotic cell death are established by staining 

the cell nuclei with the DNA-binding fluorochrome Hoechst 33258 and assessing the 

chromatin condensation by fluorescence microscopy. Briefly, the cells are seeded in 

24-well plates with glass slides on the bottom of the wells, and treated with the MEVs 

15 as above. Afterwards, the slides are gently washed with cold PBS, fixed with 4% 

paraformaldchyde for 1 h and washed three times with PBS. The slides are stained 

with 0.5 ml Hoechst 33258 (10 pg/ml) at 37°C for 10 min in a dark room. In each 

group, five microscopic fields are randomly selected, and one hundred cells are 

counted. The apoptotic cell level is then calculated as the percentage of apoptotic cells 

20 over the total number of fluorescent cells.  

2. Fluorescent analysis of necrotic/apoptotic cell death 

For flow cytometry analysis, the cells are seeded in 24-well plates (15,000 

cells/well). After 24 h, cells are treated with the MEVs as above. Subsequently, the 

cells are washed with PBS and detached with trypsin. Following fixation in 0.2% 

25 paraformaldehyde in PBS, the cells are labeled with Annexin V FITC/PI (Thermo 

Fisher Scientific) and analyzed using LSRII flow cytometer with CellQuest Pro 

software (BD Biosciences).  

EXAMPLE 11 

Targeting neuronal cells with Microalgae Extracellular Vesicles (MEVs) 

30 Biological activity of siRNA- and mRNA-loaded Microalgae Extracellular 

Vesicles (MEVs) in neurons in vitro 

1. RNAi-induced knockdown in mouse neuronal cultures 
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Murine pyramidal cells in DIV10- 14 hippocampal dissociated cultures are 

analyzed using whole-cell patch clamp technique, recording of spontaneous excitatory 

activity (sEPSCs). Cultures are either untreated or preincubated with siRNA loaded 

MEVs at different concentrations (from 106 to 5x101 particles) or preincubation 

5 periods (from 0.5 to 24 hours). For each cell, baseline signal is recorded for 3 mins 

and compared with post-application baclofen (20 pM) recording to assess knock

down efficacy. The analysis includes sEPSCs frequency, amplitude and membrane 

parameters (Rm, Rs, Cm).  

2. Overexpression/Rescue in KO neuronal mouse culture 

10 Pyramidal cells in DIV10- 14 hippocampal dissociated cultures from 

GABAB1a-'- mice are analyzed using whole-cell patch clamp technique, recording of 

spontaneous excitatory activity (sEPSCs). Cultures are either untreated or 

preincubated with MEVs at different concentrations (from 106 to 5x1010 particles) or 

preincubation periods (from 0.5 to 24 hours). For each cell, baseline signal is recorded 

15 for 3 mins and compared with post-application baclofen (20 PM) recording to assess 

rescue efficacy. The analysis includes sEPSCs frequency, amplitude and membrane 

parameters (Rm, Rs, Cm).  

3. RNAi-induced knockdown in human neuronal cultures 

Human glutamatergic neuronal cells derived from iPSCs are analyzed using 

20 whole-cell patch clamp technique, recording of spontaneous excitatory activity 

(sEPSCs). Cultures are either untreated or preincubated with MEVs at different 

concentrations (from 106 to 5x10 10 particles) or preincubation periods (from 0.5 to 24 

hours). For each cell, baseline signal is recorded for 3 mins and compared with post

application baclofen (20 pM) recording to assess knock-down efficacy. The analysis 

25 includes sEPSCs frequency, amplitude, and membrane parameters (Rm, Rs, Cm).  

EXAMPLE 12 

Materials and methods for Examples 13-16 

A. Total RNA extraction (Chlorella) 

200-800 ml of liquid Chlorella culture (5 x106 - 1 X 107 cells/ml) were 

30 harvested by centrifugation (Beckman rotor JA18, 10000g, 10', 4C), the pellet 

washed in 1X PBS and flash frozen in liquid nitrogen. The frozen pellet was ground 

to a fine powder in liquid nitrogen, using a mortar and pestle. Total RNA extraction
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was performed using Tri-Reagent (Sigma, St. Louis, MO) according to 

manufacturer's instructions, using about 100 mg of powder.  

B. Stomatal reopening assay 

To ensure full expansion of stomata, plants (4/5 weeks old, 8h/16h light/dark 

5 photoperiod) were kept under light (100 pE/m2/s) for at least 3 hours before 

subjecting them to any treatment. Intact young leaf sections, at least 6 per condition, 

were immersed in water or bacterial suspension (at a concentration of 108 cfu/ml, 

OD 6oo -0.2). One hour prior to the bacterial infection, the sections were treated with 

either the MEVs (from ~10 pM) or total RNAs (20 tg). At 3 hours of infection with 

10 the bacteria, the leaf sections were labelled for 10 minutes with Propidium Iodide (10 

ng/ml in H20), washed for 5 minutes in H 20 and observed under a SP5 laser scanning 

confocal microscope. For each condition, about 10-15 pictures were taken from 

different leaf surface regions. From the pictures, at least 60 stomata per condition 

were manually measured using ImagcJ 1.53c to obtain their width and length. The 

15 width/length ratio was calculated using excel and statistical analysis performed using 

the Analysis ofVariance (ANOVA) test.  

C. Stomatal closure assay 

Plants (4/5 weeks old, 8h/16h light/dark photoperiod) were kept under light 

(100 PE/m2/s) for at least 3 hours before subjecting them to any treatment to ensure 

20 full expansion of stomata. Intact young leaf sections, at least 6 per condition, were 

immersed in water and treated with either the MEVs (from ~10 pM) or flg22 1 tM 

(QRLSTGSRINSAKDDAAGLQIA, SEQ ID NO:50, provided from GeneScript). At 

1 hour post treatment, the sections were stained with Propidium Iodide, washed in 

water and observed under SP5 laser scanning confocal microscope. All these steps, 

25 including the data analysis were performed as described in the stomatal reopening 

assay protocol.  

D. Seedling growth-inhibition assay 

Seedlings were grown for 7-8 days on plates containing 13 Murashige Skoog 

(MS) medium (Duchefa), 1% sucrose, and 1% agar under a 16h/8h photoperiod at 

30 22°C. Seedlings then were transferred into MS liquid medium (one seedling per 500 

pl of medium in wells of 24-well plates) containing MEVs loaded with the flg22 

peptide (QRLSTGSRINSAKDDAAGLQIA, SEQ ID NO:50, provided from 
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GeneScript), the flg22 peptide alone, water or control MEVs. The fresh weight of 

control versus treated seedlings from Col-0 genotypes was measured 7-8 days after.  

E. RT-qPCR quantification of Pattern Triggered Immunity (PTI) marker 

genes 

5 To quantif the expression of PTI markers in Arabidopsis, leaves of 4/5 weeks 

old plants were infiltrated with Chlorella MEVs loaded with flg22, flg22 1 M, water 

or control MEVs. Following the infiltration, 3, 6 and 9 hours after the treatments the 

leaves were collected and frozen in liquid nitrogen. The frozen leaves were ground to 

powder with mortar and pestle before performing the RNA extraction with the 

10 NucleoSpin RNA Plant kit (Macherey-Nagel, 740949.250), according to 

manufacturer's instructions and using about 100 mg of powder. Total RNA was 

quantified using a NanoDrop system and 500 ng digested with the DNAse I (RQ1 

RNase-free DNase, Promega, M610 1) to eliminate all contaminating genomic DNA.  

The DNAsc treatment was performed according to the manufacturer's protocol. The 

15 digested RNA was then retro-transcribed using the qScript cDNA SuperMix 

(Quantabio, 733-1178) as described by the manufacturer. The resulting cDNA was 

diluted 1:3 in water and 1 pL used to set up a qRT-PCR reaction using the appropriate 

gene-specific oligonucleotides and the Takyon No ROX SYBR 2X MasterMix blue 

dTTP (Eurogentec, UF-NSMT-B0701) mix. The RT-qPCR was performed with a 

20 "two-step" protocol with a first denaturation step at 95°C for l' followed by 45 cycles 

of: 95°C for 1Os and 60°C for 40s. A final step of melting curve generation was 

performed at the end of the reaction. Expression was normalized to that of the 

Arabidopsis Ubiquitin gene (Pfaffl (2001) Nucleic Acids Res. 29(9):e45). The PTI

marker genes analyzed were: WRKY29 (Fw: TATCCAACGGATCAAGAGCTGA; 

25 Rv: TTTTCTTGCCAAACACCCTTTT), FRK1 (Fw: 

TATCTTGAGCTGGGAAGAGAGG; Rv: AGTCGAATAGTACTCGGGGTCA) and 

WRKY53 (Fw: CAGACGGGGATGCTACGG; Rv: GGCGAGGCTAATGGTGGTG) 

(SEQ ID NOs: 51, 52, 53, 54, 55, and 56, respectively).  

F. Cell death assay by Trypan Blue staining 

30 About 16-20 leaves infiltrated with Chlorella MEVs containing GUS or 

AvrRpml proteins (SEQ ID NOs: 60 and 61, respectively) were transferred in the 

Lactophenol Trypan Blue Solution (10 ml lactic acid [DL Sigma L-1250], 10 g 
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glycerol, 10 ml H20 and 10 mg trypan blue) diluted in ethanol 1:1 and boiled for 1-2 

min. The leaves were then destained overnight in chloral hydrate (2.5g/ml) and 

washed several times with water (5-6 times, 10') before the observation under an 

Olympus Macro Zoom System microscope. Trypan blue staining was quantified using 

5 ImageJ 1.53c.  

G. Bacterial strains 

The Pto DC3000AhrpL strain was a gift from Dr. Cayo Ramos. The Pto 

DC3000-WT-HrpL and -mut-HrpL strain, the Pto DC3000AhrpL strain, express the 

NPTI1pro: WT-HrpL and NPTI1pro: mut-HrpL plasmids, respectively, and were 

10 previously characterized (International PCT application No PCT/EP2019/072169 and 

PCT/EP2019/072170, published as International PCT Publication Nos.  

W02020035619 and W02020035620, respectively).  

H. dsRNAs and sRNAs in vitro synthesis 

The templates for the in vitro synthesis were amplified by PCR, introducing 

15 the T7 promoters at both the 5' and 3' ends of the oligonucleotide sequences. PCR 

products were gel-purified using the NucleoSpin@ Gel and PCR Clean up kit 

(Macherey-Nagel) to eliminate any parasite amplification, and the purified PCR 

products were quantified and directly used for the in vitro RNA synthesis. The in vitro 

synthesis was performed using the MEGAscript@ RNAi Kit (Life Technologies, 

20 Carlsbad, CA), following the manufacturer's instructions. 2 pg of PCR product were 

incubated for ON at 37C with 2 pl of T7 Polymerase (T7 Enzyme Mix), 2 pl of 1X 

T7 Reaction Buffer and 2 pl of ribonucleotides (ATP, CTP; GTP and UTP, each at 75 

mM) in a total reaction volume of 20 pl (adjusted with Nuclease-free water).  

After the transcription reaction, the dsRNAs were treated with 2 pm of 

25 DNAse I, 2 pl of RNAse and 5 pl of Reaction Buffer to eliminate the DNA template 

and the ssRNAs. The dsRNAs were purified with filter cartridges provided with the 

kit and the long dsRNAs obtained after this step were quantified with the Nanodrop 

and directly used for the subsequent experiences. siRNAs were obtained by digesting 

the purified long dsRNAs with the ShortCut@ RNAse III (NEB, Ipswich, MA). The 

30 digestion was performed for 30' at 37C and the siRNAs purified using the 

mirVana T M miRNA Isolation kit (Life Technologies, Carlsbad, CA). The purified 

siRNAs were directly used for the subsequent experiences. At each step of the
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protocol, gel electrophoresis (TAE IX, 1% agarose for DNA and 2% for RNAs) was 

performed to check the quality of the different nucleic acids.  

. Infection Assays with Fusarium graminearum spores 

For all in vitro infection assays, 5 x 104 conidia per mL 1 were used for each 

5 of infection on leaves and on PDA (Potato Dextrose Agar) plates. Assays on PDA 

plates were performed by incubating for 2 hours at RT (about 25C) the F.  

graminearum spores with different amount of cyp51 dsRNAs-loaded Chlorella EVs.  

A total volume of 300 pl was deposited onto the PDA plate surface and dried in 

sterile conditions. To determine the efficacy of growth inhibition, the exogenously 

10 loaded vesicles were compared with total RNAs and Chlorella MEVs from a stable 

cell line, designated Chlorella cjp5l IR transgenic lines (IT19), and a reference 

fungicide. Pictures of the plates at 24, 48 and 72 hours were taken, and the amount of 

developed mycelium was measured in order to determine the growth inhibition.  

Inoculation of Arabidopsis was done by wound inoculation on detached leaves with 

15 F. graminearum. About twenty rosette leaves of 15 different 4/5 weeks old Wt plants 

were detached and transferred in square Petri plates containing 1% agar. The 

exogenously loaded MEVs were deposed onto the surface of each leaf and let briefly 

dry. Inoculation of F. graminearum spores was carried out as previously described 

(Koch A et al., (2012) JPhytopathol 160(10):606-610). The progression of disease 

20 symptoms was determined by measuring the lesion size (in centimeters) at 3 dpi from 

the digital pictures of the petri dishes using the ImageJ 1.53c. These measures allowed 

to calculate the percentage ofleaf area showing infection symptoms relative to the 

non-inoculated leaf.  

J. p-glucuronidase (GUS) staining assay 

25 For this assay, about 20 leaves from 4/5 weeks old plants were infiltrated with 

the MEVs suspension at different concentrations. About 24/48 hours post infiltration, 

the leaves were detached, immersed in the GUS staining solution and vacuum 

infiltrated 2/3 times for 15' each. The plates containing the leaves are sealed with 

parafilm and incubated ON at 37C. The following day several washes with 75% 

30 EtOH were performed until the leaves becomes completely transparent and only the 

blue GUS staining was visible. The GUS staining solution contains ImM X-Gluc, 50 
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mM PBS pH 7.2, 10 mM EDTA pH 8, 0.5% Triton X-100. Pictures of the stained 

leaves are taken and the blue signal quantified using ImageJ 1.53c.  

EXAMPLE 13 

Determining the biological activity of Chlorella MEVs exogenously loaded with 

5 siRNAs targeting the Pto DC3000 hrpL virulence factor 

The endogenous loading of MEVs was tested by generating transgenic 

Chlorella lines expressing an inverted repeat (IR) transgene carrying sequence 

homology with two major virulence factors of Pto DC3000. The first targeted Pto 

DC3000 virulence factor is the coronafacic acid polyketide synthase I (cfa6) gene, 

10 which encodes a major structural component of the phytotoxin coronatine (COR) 

(Brooks et al. (2004) Mol Plant Microbe Interact. 17(2):162-174). The second one is 

hrpL, which encodes an alternative sigma factor that is known to directly control the 

expression of type 111-secretion system associated genes, and to indirectly regulate the 

expression of COR biosynthesis genes (Fouts et al. (2004) Proc. Nat/. Acad. Sci.  

15 US.A. 99:2275-2280; Sreedharan et al. (2006) Molecularplant-microbe interactions 

MPMI 19:768-779).  

To demonstrate that the exogenous loading of siRNAs in Chlorella MEVs can 

be effective, small RNA duplexes directed against Pto DC30000 hrpL (SEQ ID 

NO:57) were synthesized in vitro to load exogenously into Chlorella MEVs, and to 

20 test their biological efficacy by monitoring their ability to suppress Pto DC3000

induced stomatal reopening. In this assay, the efficacy in inhibiting the stomatal 

reopening events by siRNA-loaded MEVs was compared with the events triggered by 

MEVs from stable Chlorella transgenic lines expressing siRNAs directed against cfa6 

and hrpL (described in International PCT application Nos. PCT/EP2019/072169 and 

25 PCT/EP2019/072170, published as International PCT Publication Nos.  

W02020035619 and W02020035620, respectively). Synthetic siRNA duplexes (1 

pg) were loaded into Chlorella MEVs (sample 12). To exclude the possibility that the 

observed effects depend on siRNAs contamination, the samples were treated with 

Micrococcal nuclease (MNase), a broad range RNAse able to digest all unprotected 

30 RNAs that are either in a single-stranded or double-stranded forms. Empty MEVs 

were used as negative control and MNase-treated MEVs from the transgenic line 

IT20-3, expressing siRNAs targeting the Pto DC3000 cJa6 and hrpL genes, were used 
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authors demonstrated that the same fungal growth inhibition can be achieved by 

spraying the dsRNA onto the leaf surface prior to the fungal infection (Spray Induced 

gene Silencing; see, Koch et al. (2016) PLOSPathogens 12(10): e1005901). To 

demonstrate that antifungal dsRNAs can be exogenously loaded into Chlorella 

5 MEVs, in vitro synthesis of dsRNAs bearing sequence homologies against cyp51A, B 

and C was performed to load them into Chlorella MEVs, and to further test their 

antifungal activity in vitro and in planta assays. To perform this test, two in vitro 

approaches were employed: an analysis ofF. graminearum growth onto PDA plates 

and on detached Arabidopsis leaves. In both cases, a MEV concentration carrying the 

10 equivalent of 800, 80 and 8 ng/ml of cyp51 (SEQ ID NO:58) dsRNA were used and, 

as controls, naked cyp51 dsRNAs, the total RNAs and MEVs from a transgenic 

Chlorella line (IT 19) and a reference fungicide also were applied.  

EXAMPLE 15 

Determining the biological activity of Chlorella MEVs exogenously loaded with 

15 mRNAs and proteins 

Two different approaches to characterize the biological activity of the loaded 

Chlorella MEVs with mRNAs or proteins are: 1) the GUS staining assay in 

Arabidopsis leaves using the GUS mRNA and protein (SEQ ID NOs: 59 and 60, 

respectively); and 2) the plant cell death assay, also known as the hypersensitive 

20 response (HR). This assay makes use of the protein encoded by the bacterial effector 

AvrRpm1 (SEQ ID NO:61), which is known to be recognized by the intracellular host 

immune receptor RPM1 and to trigger a potent HR in Arabidopsis accessions 

expressing a functional copy of RPM1 (e.g., the Col-0 reference accession). For the 

first approach, we syringe-infiltrated different concentrations of MEVs loaded with 

25 either the GUS mRNA or protein directly in detached Arabidopsis leaves. A single 

mRNA-enbedded MEVs concentration, equivalent to 100 ng/pl of mRNA, and three 

different amounts of protein-loaded MEVs, equivalent to 1, 5 and 10 pg/ pl of GUS 

protein was used. After the MEVs infiltration, the leaves were vacuum infiltrated with the 

GUS staining solution and left in incubation overnight for one night. The quantification of 

30 the blue signal resulting from the activity of the GUS enzyme allowed the direct 

comparison between the mRNA and protein delivery efficiency. For the second approach, 

the MEVs loaded with the effector protein AvrRpm were infiltrated in Arabidopsis 
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enzymatic degradation by the EVs (Figure 27). The additional Triton treatment 

abolished such biological activity, likely by altering the integrity of Chlorella MEVs, 

thereby allowing ProK to degrade the flg22 peptide. This indicates that Chlorella 

MEVs protect the flg22 peptides located inside MEVs from ProK-triggered 

5 degradation. The results show that the biological effects on the stomata triggered by 

the flg22-loaded EVs are comparable to at least 10 nM of free flg22 peptide. Based on 

the concentration of MEVs used (about 16 pM (~1E10 particles/ml)), it is estimated 

that each vesicle was loaded with more than 102 peptide molecules in order to trigger 

the observed effect on stomata. Overall, the results show that Chlorella MEVs can be 

10 exogenously loaded with biologically active peptides, that the MEVs can protect the 

peptides from enzymatic degradation, and that these peptides are delivered into the 

cell in sufficient quantity to trigger the specific biological activity.  

Stomatal closure assay at 1.5 hours post-treatment on Arabidopsis thaliana 

(accession Columbia-0 (Col-0)) leaf sections incubated with the flg22 peptides and 

15 MEVs loaded with the same molecule. As controls, empty EVs (Ctl-) and 1 nM of the 

flg22 peptide were used. Different concentrations of the fig22 peptide (10 nM, 0.1 and 

1 V.M) were used as positive control. The flg22-loaded EVs were either left untreated 

(-ProK) or incubated with the proteinase K alone (+ProK) or in combination with 1% 

of Triton X100 (+ProK +Triton), in order to remove possible flg22 contaminations 

20 (ProK alone) and/or affect the vesicle integrity. N represents the total number of 

analyzed stomata. Statistical analyses were performed using one-way ANOVA, 

comparing the mean of each condition with the means of all other conditions. Letters 

a and b denote different statistical groups determined by analyzing the pairwise table 

from the ANOVA analysis (statistical visualization using the compact letter display 

25 format).  

The results in these examples and description show that microalgal MEVs, 

particularly Chlorella MEVs, can be exogenously loaded with bioactive cargo that can be 

delivered to cells and tissues, and the cargo is active. Based on this result and the other 

data and results provided herein, Chlorella MEVs can be loaded with bioactive cargo 

30 exogenously and delivered to cells and tissues, where the bioactive cargo is active.  

Since modifications will be apparent to those of skill in the art, it is intended 

that this invention be limited only by the scope of the appended claims.  

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2023/001894 PCT/EP2022/070371 

-210

Claims: 

1. A composition, comprising isolated microalgae extracellular vesicles 

(MEVs), wherein: 

the microalgae is a species of the genus Chlorella; 

5 the composition is formulated for administration to a subject; and 

the subject is an animal.  

2. A microalgae extracellular vesicle (MEV), comprising an 

exogenously-loaded (exo-loaded) bioactive molecule selected from among a protein, 

polypeptide, peptide, nucleic acid, and small molecule, wherein the microalgae is a 

10 species of the genus Chlorella.  

3. The composition of claim 1 or MEV of claim 2, wherein: 

the Chlorella extracellular vesicles comprise a heterologous bioactive cargo 

molecule that has been introduced into the isolated extracellular vesicles to produce 

exogenously-loaded (exo-loaded) MEVs, whereby the vesicles in the composition or 

15 MEVs that contain heterologous bioactive molecule cargo contain the introduced 

bioactive molecule cargo, wherein: 

the bioactive cargo molecule is heterologous to Chlorella; and 

the bioactive cargo is a biomolecule or a small molecule.  

4. A composition, comprising isolated microalgae extracellular vesicles 

20 (MEVs), wherein: 

the microalgae is a species of Chlorella; 

the MEVs in the composition contain heterologous bioactive molecule cargo 

that has been introduced into the isolated MEVs, whereby the vesicles in the 

composition that contain the heterologous bioactive molecule cargo contain, on 

25 average, the same cargo, wherein: 

the cargo is heterologous to Chlorella; and 

the cargo is a biomolecule or a small molecule.  

5. The composition of any of claims 1, 3 and 4, or the MEV of claim 2, 

wherein the amount of the heterologous exo-loaded cargo in each MEV is on the 

30 average at least 10 molecules of cargo per MEV, or at least 50, 100, 500, 1000, 104, or 

more molecules per MEV.
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6. The composition of any of claims 1, and 3-5, or the MEV of claim 2, 

wherein the Chlorella is a species of Chlorela selected from among Chlorella 

ellipsoidea, Chlorellapyrenoidosa, Chlorella sorokiniana, Chlorella vulgaris, and 

Chlorella variabilis.  

5 7. The composition of any of claims 1, and 3-6, or the MEV of claim 2, 

wherein the Chlorella is Chlorella vulgaris.  

8. The composition or MEV of any of claims 1-7, that comprises 

Chlorella MEVs that comprise exogenously-loaded (exo-loaded) cargo, wherein the 

cargo comprises a bioactive molecule.  

10 9. The composition or MEV of any of claims 1-8, wherein the MEV or 

MEVs (MEV(s)) comprise heterologous exo-loaded cargo that comprises a small 

molecule that is a small molecule drug or diagnostic agent.  

10. The composition or MEV of any of claims 1-8, wherein the MEV(s) 

comprises heterologous exo-loaded cargo that comprises a biomolecule.  

15 11. The composition or MEV of any of claims 1-10, wherein the MEV(s) 

comprise bioactive cargo that is a therapeutic for treating a disease, disorder, or 

condition, or is for diagnosis of a disease, disorder, or condition, or is for detection of 

the MEVs upon administration in vivo or in vitro.  

12. The composition or MEV of any of claims 1-11, wherein the MEV(s) 

20 comprise heterologous exo-loaded cargo that comprises a plurality of different 

heterologous exo-loaded cargos.  

13. The composition or MEV of any of claims 1-12, wherein the MEV(s) 

comprise heterologous exo-loaded cargo that is a therapeutic for treating or 

preventing or reducing the risk of or severity a disease or condition, or treating or 

25 preventing a symptom thereof.  

14. The composition or MEV of any of claims 1-13, wherein the MEV(s) 

comprise heterologous exo-loaded cargo that is a nucleic acid molecule, a 

polypeptide, a protein, an aptamer, or an antisense oligonucleotide.  

15. The composition or MEV of any of claims 1-13, wherein the 

30 heterologous exo-loaded cargo in the MEV(s) is DNA or RNA.  

16 The composition or MEV of claim 14 or claim 15, wherein the 

heterologous exo-loaded cargo in the MEV(s) is inhibitory RNA (RNAi).  
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17. The composition or MEV of any of claims 2-15, wherein the exo

loaded cargo comprises mRNA or modified mRNA.  

18. The composition or MEV of claim 16, wherein the RNAi is silencing 

RNA (siRNA) or short-hairpin RNA (shRNA), or micro-RNA (miRNA).  

5 19. The composition or MEV of claim 14 or claim 15, wherein the 

heterologous exo-loaded cargo is an RNA molecule that is short activating RNA 

(saRNA), or long non-coding RNA (ncRNA).  

20. The composition or MEV of claim 14 or claim 15, wherein the exo

loaded cargo comprises nucleic acid that is coding RNA or non-coding RNA.  

10 21. The composition or MEV any of claims 14-17, wherein the exo-loaded 

cargo comprises nucleic acid that is heterologous messenger RNA (mRNA), a long 

non-coding RNA (lncRNA) comprising a sORF, a long non-coding RNA (lncRNA), a 

short hairpin RNA (shRNA), a small activating RNA (saRNA), and/or a self

activating RNA.  

15 22. The composition or MEV of any of claims 14-17 and 21, wherein the 

exo-loaded heterologous cargo comprises nucleic acid that is heterologous RNAi, 

with the proviso that the RNA molecules do not comprise heterologous RNAi that 

targets pathogen genes and host pathogen-susceptibility factors.  

23. The composition or MEV of claim 14, wherein the heterologous exo

20 loaded cargo comprises an oligonucleotide.  

24. The composition or MEV of claim 23, wherein the heterologous exo

loaded comprises an anti-sense oligonucleotide (ASO) or an allele-specific 

oligonucleotide or a ribozyme.  

25. The composition or MEV of claim 24, wherein the heterologous exo

25 loaded cargo comprises an anti-sense oligonucleotide (ASO).  

26. The composition or MEV of any of claims 1-25, wherein the MEV(s) 

comprise exo-loaded cargo that is a therapeutic for treating or preventing a disease, 

disorder, or condition, or treating or preventing a symptom thereof.  

27. The composition or MEV of any of claims 1-26 wherein the MEV(s) 

30 comprise exo-loaded cargo that comprises or encodes a protein or a therapeutic that is 

a prophylactic for preventing or reducing the risk of getting a disease, disorder, or 

condition; or for reducing the severity of a disease, disorder, or condition.  
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28. The composition or MEV of any of claims 1-27 wherein the MEV(s) 

comprise exo-loaded cargo that comprises a nucleic acid, a protein, a small peptide, a 

peptide, and/or a polypeptide.  

29. The composition or MEV of any of claims 1-28, wherein MEV(s) 

s comprise exo-loaded cargo that comprises a gene editing system.  

30. The composition or MEV of claim 31, wherein the gene editing system 

comprises a CRISPR-CAS system, or a CRISPR-associated or CRISPR-like system, 

or transcription activator-like effector nucleases (TALENs), or zinc-finger nucleases 

(ZFNs), or homing endonucleases, or meganucleases.  

10 31. The composition or MEV of any of claims 1-30, wherein the MEV(s) 

comprise exo-loaded cargo that comprises an immune modulator or comprises nucleic 

acid encoding an immune modulator.  

32. The composition or MEV of any of claims 1-31, wherein the MEV(s) 

comprise exo-loaded cargo that comprises nuclcic acid encoding an 

is immunomodulatory agent to increase or decrease production of one or more 

cytokines; up- or down-regulatc self-antigen presentation; mask MHC antigens; or 

promote the proliferation, differentiation, migration, or activation state of one or more 

types of immune cells.  

33. The composition or MEV of any of claims 1-32, wherein the MEV(s) 

20 comprise exo-loaded cargo that comprises a small peptide, a peptide, a polypeptide, or 

a protein that has immunomodulatory activity.  

34. The composition or MEV of any of claims 1-33, wherein the MEV(s) 

comprise immunomodulatory exo-loaded cargo that increases or decreases production 

of one or more cytokines; up-or down-regulates self-antigen presentation, or mask 

25 MHC antigens; or promotes the proliferation, differentiation, migration, or activation 

state of one or more types of immune cells.  

35. The composition or MEV of any of claims 1-32, wherein the MEV(s) 

comprises exo-loaded cargo that encodes or is a hormone or a cytokine or a 

chemokine; or comprises nucleic acid encoding a hormone, or a cytokine, or a 

30 chemokine.  

36. The composition of claim 35, wherein the exo-loaded cargo comprises 

or encodes a hormone or cytokine or growth factor selected from among human 
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growth hormone; N-methionyl human growth hormone; bovine growth hormone; 

parathyroid hormone; thyroxine; insulin; proinsulin; relaxin; prorelaxin; glycoprotein 

hormones such as follicle stimulating hormone (FSH), thyroid stimulating hormone 

(TSH), and luteinizing hormone (LH); hepatic growth factors; fibroblast growth 

5 factors; prolactin; placental lactogen; tumor necrosis factor-alpha and-beta; Mllerian

inhibiting substance; gonadotropin-associated peptide; inhibin; activin; vascular 

endothelial growth factors; integrin; thrombopoietin (TPO); nerve growth factors, 

transforming growth factors (TGFs); insulin-like growth factor-I and-Il; 

erythropoietin (EPO); osteoinductive factors; interferons such as interferon-alpha, 

10 beta, and -gamma; colony stimulating factors (CSFs) such as macrophage-CSF (M

CSF); granulocyte-macrophage-CSF (GM-CSF); granulocyte-CSF (G-CSF); and an 

interleukin (IL).  

37. The composition or MEV of claim 35, wherein the exo-loaded cargo 

comprises nucleic acid for mRNA-mediated gene therapy, gene silencing, gene 

15 substitution, gene overexpression, and/or gene editing.  

38. The composition or MEV of claim 36, wherein the exo-loaded cargo 

comprises one or more of peptides or proteins for gene regulation, gene substitution, 

gene overexpression, gene editing, regulation of cell metabolism, regulation of cell 

functions, and/or protein therapy.  

20 39. The composition or MEV of claim 37 or claim 38, wherein the mRNA

mediated gene therapy or protein therapy is for treating an inborn error of metabolism.  

40. The composition or MEV of any of claims 1-39 wherein the MEV(s) in 

the composition comprise two or more exo-loaded cargo products.  

41. The composition or MEV of any of claims 1-40, wherein the MEV(s) 

25 comprise exo-loaded cargo that comprises a vaccine or is a vaccine.  

42. The composition or MEV of claim 41, wherein the vaccine comprises 

or encodes a cancer-specific or infectious disease-related antigen.  

43. The composition or MEV of claim 41 or claim 42, wherein the vaccine 

is immunoprotective and/or prophylactic.  

30 44. The composition of any of claims 41-43, wherein the vaccine 

comprises or encodes an mRNA, a peptide, a small peptide, a polypeptide, and/or a 

protein; or is a DNA, RNA, protein, or virus vaccine.  
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45. The composition or MEV of any of claims 1-44, wherein the MEV(s) 

comprise exo-loaded cargo that comprises a nucleic acid or protein or a nucleic acid 

encoding a protein that is a therapeutic product for treatment of cancer, or an 

infectious disease, or metabolic diseases, or a neurodegenerative disease or other CNS 

5 disorder, or aging, or an aging associated disease, or genetic diseases, or ophthalmic 

disorders, or immunological disorders, or involving internal organs, the 

cardiovascular system and associated organs and tissues, hematopoietic or lymphoid 

tissues, sensory organs and tissues, urogenital organs and tissues, muscle tissues, 

bones, and/or endocrine tissues.  

10 46. The composition or MEV of any of claims 1-45, wherein the MEV(s) 

comprises exo-loaded cargo that comprises a plasmid.  

47. The composition or MEV of claim 46, wherein the plasmid encodes a 

therapeutic product or a diagnostic product.  

48. The composition or MEV of claim 46, wherein the plasmid encodes a 

15 therapeutic RNA product.  

49. The composition or MEV of claim 46, wherein the plasmid encodes an 

anti-sense oligonucleotide or a ribozyme or a double-stranded RNA.  

50. The composition or MEV of any of claims 46-49, wherein the plasmid 

encodes the cargo product under control of a eukaryotic promoter.  

20 51. The composition or MEV of claim 50, wherein the promoter is an 

RNA polymerase II or III promoter.  

52. The composition or MEV of claim 51, wherein the promoter is 

recognized by RNA polymerase II, and is a eukayotic virus promoter.  

53. The composition or MEV of claim 51 or claim 52, wherein the 

25 promoter is selected from among a cytomegalovirus promoter, a simian virus 40 

promoter, a herpes simplex promoter, an Epstein Barr virus promoter, an adenovirus 

promoter, a synthetic promoter, an actin promoter, and synthetic chimeric promoters.  

54. The composition or MEV of any of claims 46-53, wherein the plasmid 

further comprises other eukaryotic transcription sequences and eukaryotic translation 

30 sequences.  

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2023/001894 PCT/EP2022/070371 

-216

55. The composition or MEV of claim 54, wherein the sequences include 

one or more of an enhancer, a poly A sequence, and an internal ribosome entry site 

(IRES) sequence.  

56. The composition or MEV of any of claims 46-55, wherein the plasmid 

5 encodes two or more cargo products.  

57. The composition or MEV of any of claims 1-56, wherein the MEV(s) 

comprises exo-loaded cargo that is a cosmetic, or has a cosmetic activity, or is a 

cosmeceutical, or has industrial use.  

58. The composition or MEV of any of claims 1-57, wherein the MEV(s) 

10 comprise exo-loaded cargo comprising a biopolymer that is a naturally-occurring 

biopolymer, or is a synthetic biopolymer, or is a modified biopolymer.  

59. The composition or MEV of claim 58, wherein: 

the biopolymer comprises nucleic acid or protein; and 

the biopolymer includes modifications, wherein: 

15 modifications comprise insertions, deletions, replacements, and transpositions 

of nucleotides or amino acid residues, and/or, where the biopolymer is a protein, the 

modifications can comprise post-translational modifications.  

60. The composition or MEV of claim 59, wherein the modifications 

comprise post-translational modifications that comprise glycosylation, hyper

20 glycosylation, PEGylation, sialylation, albumination, other half-life extending 

moieties, and/or other modifications that improve pharmacological dynamic or kinetic 

properties of the protein.  

61. The composition or MEV of any of claims 58-60, wherein: 

the biopolymer is a nucleic acid or polypeptide; and 

25 the biopolymer is a naturally-occurring biopolymer or is modified by 

replacements, insertions, deletions, or transpositions of amino acid residues or 

nucleotide residues, or, if a protein, the protein comprises post-translational 

modifications.  

62. The composition or MEV of any of claims 1-61, wherein the MEV 

30 comprises exo-loaded cargo that comprises a therapeutic or diagnostic protein or 

peptide.  
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63. The composition or MEV of any of claims 1-62, wherein the MEV 

comprises exo-loaded cargo that comprises a protein complex.  

64. The composition or MEV of claim 63, wherein the protein complex 

comprises two proteins; or a protein and nucleic acid; or a protein and aptamer; or 

5 combinations of proteins, nucleic acids, and other molecules.  

65. The composition or MEV of any of claims 1-64, wherein the exo

loaded cargo comprises or encodes a protein that is an antibody or antigen-binding 

fragment thereof.  

66. The composition or MEV of claim 65, wherein the antibody is an scFv, 

10 a bi-specific antibody, a nanobody or camelid, or an antigen-binding fragment thereof, 

or an other form thereof.  

67. The composition or MEV of claim 66, wherein the antibody or 

antigen-binding fragment or other form thereof is a checkpoint inhibitor antibody or 

antigen-binding fragment thereof, or a tumor antigen-specific antibody or antigen

15 binding fragment thereof, or an anti-oncogene specific antibody or antigen-binding 

fragment thereof, or is a tumor-specific receptor or signaling molecule antibody or 

antigen-binding fragment thereof.  

68. The composition or MEV of claim 66 or claim 67, wherein the 

antibody or antigen-binding fragment thereof specifically binds to and inhibits one or 

20 more of CTLA-4, PD-1, PD-Li, PD-L2, the PD-i/PDL1 pathway, the PD-/PDL2 

pathway, HER2, EGFR, TIM-3, LAG-3, BTLA-4, HHLA-2, CD28, or other immune 

checkpoints, or immune suppressors, or tumor antigens.  

69. The composition or MEV of any of claims 1-55, wherein the MEV(s) 

comprises exo-loaded cargo that comprises a nucleic acid or protein or a nucleic acid 

25 encoding a protein that is a therapeutic product for treatment of cancer, or an 

infectious disease, or a neurodegenerative disease or other CNS disorder, or aging, or 

aging associated disease, or ophthalmic disorders, or immunological disorders.  

70. The composition or MEV of claim 69, wherein the exo-loaded cargo 

product stimulates the immune system of a subject treated with the composition or 

30 MEV.  

71. The composition or MEV of any of claims 1-70, wherein the MEV(s) 

comprise exo-loaded cargo that comprises a small molecule bioactive molecule.
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72. The composition or MEV of claim 71, wherein the small uolecule 

bioactive molecule is a small molecule drug.  

73. The composition or MEV of any of claims 1-72, wherein the MEV(s) 

comprise exo-loaded cargo that comprises a chemotherapeutic drug.  

5 74. The composition or MEV of any of claims 1-73, wherein the MEV(s) 

comprise exo-loaded cargo that comprises a prodrug.  

75. The composition or of any of claims 1-74, wherein the MEV(s) 

comprise exo-loaded cargo that comprises a diagnostic marker or detectable product.  

76. The composition or MEV of claim 75, wherein the diagnostic marker 

10 comprises a luciferase or nucleic acid encoding the luciferase, a fluorescent protein or 

nucleic acid encoding a fluorescent protein, or a luciferase operon.  

77. A method of preparing the composition or MEV of any of claims 1-76, 

comprising introducing the cargo into the MEVs, wherein the MEVs have been 

isolated or partially purified.  

15 78. A method of treating disease, disorder, or condition, comprising 

administering a composition or MEV to a subject to effect treatment of the disease, 

disorder, or condition.  

79. The method of claim 78, wherein the cargo is loaded into the MEVs by 

a method selected from one or more of electroporation, sonication, extrusion, and 

20 surfactants.  

80. The method of claim 78 or claim 79, wherein the microalgae are 

Chlorella vulgaris.  

81. The method of any of claims 77-80, wherein the microalgae are 

Chlorella vulgaris.  

25 82. The method of any of claims 77-79, wherein the microalgae are 

Chlorella, wherein the Chlorella is a species of Chlorella selected from among 

Chlorella ellipsoidea, Chlorella pyrenoidosa, Chlorella sorokiniana, Chlorella 

vulgaris, and Chlorella variabilis.  

83. The method of any of claims 77-82, wherein the exo-loaded cargo 

30 comprises biopolymer.  

84. The method of claim 83, wherein the biopolymer is a synthetic 

biopolymer, or a naturally-occurring biopolymer, or a modified biopolymer.  
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85. The method of any of claims 77-84, wherein the exo-loaded cargo 

comprises a protein, nucleic acid, or small molecule.  

86. The composition or MEV or method of any of claims 1-85, wherein 

the MEVs are for use in one or more of a method of diagnosis, or as vaccine, or as 

5 therapy for treatment or diagnosis of a disease, or treatment of a disease or condition, 

or for cosmetic uses, or for industrial uses.  

87. The composition or MEV or method of claim 86, wherein the disease 

is a cancer.  

88. The composition or MEV or method of claim 87, wherein the cancer 

10 comprises a solid tumor or a hematological malignancy.  

89. The composition or MEV or method of claim 86, wherein the disease 

or condition is a disease of or involving the respiratory system.  

90. The composition or MEV or method of claim 86, wherein the disease 

or condition is a disease of or involving the central nervous system or the nervous 

15 system.  

91. The composition or MEV or method of claim 86, wherein the disease 

or condition is a disease of or involving the skin and/or exposed epithelia and/or 

mucosa.  

92. The composition or MEV or method of claim 86, wherein the disease 

20 or condition is a disease of or involving the digestive tract.  

93. The composition or MEV or method of claim 86, wherein the disease 

or condition is a disease of or involving an infectious agent.  

94. The composition or MEV or method of claim 93, wherein the 

infectious agent is a bacterium, virus, oomycete, or fungus.  

25 95. The composition or MEV or method of any of claims 1-94, wherein 

the MEV(s) contain exo-loaded cargo that comprises an immunostimulatory protein 

or an antigen or encodes an immunostimulatory protein or antigen, whereby the 

MEVs, upon administration are immunostimulating and elicit an innate or adaptive 

immune response.  

30 96. The composition or MEV or method of claim 95, wherein the MEV(s) 

elicit an immunoprotective response to prevent or treat a disease or condition.
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97. The composition or MEV or method of any of claims 1-96, wherein 

the MEVs elicit an effect to treat a condition resulting from trauma.  

98. The composition or MEV or method of claim 97, wherein the trauma is 

selected from among wounds, burns, surgery, skin cuts, broken bones, hair loss, 

5 dermis exposure, mucosal exposure, fibrosis, lacerations, and ulcerations.  

99. The composition or MEV or method of any of claims 1-98, wherein 

the MEVs elicit an effect to treat a condition resulting from natural aging, or 

pathogenic or disease or otherwise induced aging.  

100. The composition or MEV or method of claim 99, wherein the 

10 condition is a skin condition or condition affecting vision.  

101. The composition or MEV or method of claim 100, wherein the 

condition is wrinkles; or is discoloration of the skin; or is a macular degeneration; or 

is cataracts; or is a condition(s) resulting from diabetic retinopathy.  

102. The composition or MEV or method of any of claims 1-101, wherein 

15 the composition or MEV is formulated for topical administration.  

103. The composition or MEV or method of any of claims 1-101, wherein 

the composition or MEV is formulated for mucosal administration.  

104. The composition or MEV or method of any of claims 1-101, wherein 

the composition or MEV is formulated for intravenous administration.  

20 105. The composition or MEV or method of any of claims 1-101, wherein 

the composition or MEV is formulated for administration as an aerosol.  

106. The composition or MEV or method of any of claims 1-101 and 105, 

wherein the composition or MEV is formulated for intranasal administration or for 

inhalation or for nebulization.  

25 107. The composition or MEV or method of any of claims 1-101, wherein 

the composition or MEV is formulated for oral administration.  

108. The composition or MEV or method of claim 107, wherein the 

composition or MEV is formulated as a tablet or powder or capsule.  

109. The composition or MEV of any of claims 1-76 for use for treating 

30 disease, disorder, or condition in a subject or for diagnosis of disease, disorder, or 

condition or for detecting a cell, tissue, or organ.
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110. The composition or MEV or method of any of claims 1-76 for use for 

one or more of gene silencing, gene interference, gene therapy, gene/protein 

overexpression, gene editing, inhibition or stimulation of protein activity, and 

pathway signaling.  

5 111. The composition or MEV or method of any of claims 1-76 that is for 

use in prophylaxis and/or vaccination.  

112. The composition or MEV or method of any of claims 1-108 for use in 

agro-veterinary applications, such as crop sciences, phyto-pathogens, and animal 

diseases.  

10 113. The composition or MEV or method of any of claims 1-108 for use in 

cosmetics, for dermatological applications, and for cosmetic applications.  

114. The composition or MEV or method of any of claims 1-108 for use for 

industrial purposes, for example for manufacturing, characterization, and calibration.  

115. The composition or MEV or method of any of claims 1-108, wherein 

15 the MEVs are formulated for systemic, local, or topical administration.  

116. The composition or MEV or method of claim 115, wherein the routes 

of administration are selected from among one or more of topical, local, systemic, 

parenteral, enteral, and oral routes.  

117. The composition or MEV or method of claim 115 or claim 116, 

20 wherein the route of administration is selected from among parenteral, enteral, 

peritoneal, intravenous, subcutaneous, intramuscular, rectal, by inhalation, mucosal, 

intranasal, and vaginal.  

118. The composition or MEV of any of claims 1-76 formulated as a 

pharmaceutical composition comprising the MEVs in a pharmaceutically acceptable 

25 vehicle.  

119. A method of treatment of disease, disorder, or condition, comprising 

administering the composition of claim 118 to a subject to effect treatment of the 

disease, disorder, or condition.  

120. The composition or MEV of claim 118 for use for treating a disease, 

30 disorder, or condition.  

121. A composition, comprising microalgae extracellular vesicles (MEVs) 

formulated for oral delivery, intravenous delivery, intramuscular delivery, intranasal 
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delivery, subcutaneous delivery, topical delivery, mucosal delivery, intraperitoneal 

delivery, intratumoral delivery, or inhalation delivery, wherein the MEVs comprise 

exogenously (exo-loaded) cargo.  

122. The composition of claim 121, wherein the MEVs are any described in 

5 any of claims 1-76.  

123. The composition of claim 121 or claim 122, wherein the MEVs are 

formulated for a route of delivery, whereby the cargo is delivered to a target organ or 

tissue or cell.  

124. The composition of claim 123, wherein the target organ or tissue or 

10 cell is selected from among one or more of lungs, liver, spleen, intestine, brain, spinal 

cord, peripheral nerves, lymphoid tissues, eyes, mucosal tissues, skin, hematopoietic 

tissues, pancreas, muscle, bones, heart, endocrine tissues, and kidneys.  

125. The composition of claim 124, wherein the target organ or tissue is 

mucosal tissue that is naso-buccal, ocular, urogenital, vaginal, or rectal.  

15 126. The composition of any of claims 121-125 that is formulated as a 

suspension or emulsion.  

127. The composition of claim 126 that is a nanoemulsion or is a 

microemulsion.  

128. The composition or MEV of any of claims 1-76 and 121-127 that is 

20 formulated as a tablet, capsules, gel capsule(s), powder, troche, granules, liquid for 

oral administration, oil, or is a suspension or emulsion for nasal administration or oral 

administration or inhalation or nebulization or intratracheal administration.  

129. The composition of any of claims 121-128, wherein: 

the MEVs are Chlorella extracellular vesicles; and 

25 the Chiorella extracellular vesicles comprise a heterologous bioactive 

molecule cargo that was exogenously loaded into the MEVs.  

130. The composition of claim 129, wherein the Chlorella is selected from 

among Chlorella elpsoidea, Chlorella pyrenoidosa, Chlorella sorokiniana, 

Chlorella vulgaris, and Chlorella variabilis.  

30 131. The composition of claim 130, wherein the Chlorella is Chlorella 

vulgaris.  
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132. The composition or MEV of any of claims 1-76 and 121-131, wherein 

the MEV comprises exo-loaded cargo that is a therapeutic product for treatment of 

cancer, or an infectious disease, or metabolic diseases, or a neurodegenerative disease 

or other CNS disorder, or aging, or an aging associated disease, or genetic diseases, or 

5 ophthalmic disorders, or immunological disorders, or involving internal organs 

urogenital organs, the cardiovascular system and associated organs and tissues, 

hematopoietic or lymphoid tissues, sensory organs and tissues, urogenital organs and 

tissues, muscle tissues, bones, and/or endocrine tissues.  

133. The composition or MEV of claim 132, wherein the internal organs 

10 comprise the liver, pancreas, spleen, and/or brain.  

134. The composition or MEV of any of claims 1-76 and 121-133 that is 

formulated for oral administration, parenteral administration, topical administration, 

local administration, intratumoral administration, systemic administration, mucosal 

administration, intravenous administration, subcutaneous administration, 

15 intramuscular administration, intraperitoneal administration, transdermal 

administration, intranasal administration, inhalation, or intratracheal administration.  

135. The composition or MEV of any of claims 1-76 and 121-134, wherein 

the composition is formulated for oral delivery; or is formulated as an aerosol for 

intranasal delivery, inhalation, or nebulization.  

20 136. The composition or MEV of any of claims 1-76 and 121-135 for use 

for delivering exo-loaded cargo in an MEV to an organ or tissue, wherein the mode of 

administration is selected to target the organ or tissue.  

137. A method of treatment or prevention of a disease, disorder, or 

condition, comprising administering a composition or MEV of any of claims 1-76 and 

25 121-136.  

138. The method of claim 137, wherein the exo-loaded cargo in the MEVs 

in the composition comprise a vaccine for prevention or treatment of the disease, 

disorder, or condition.  

139. The method or MEV or composition or use of any of claims 1-138 for 

30 use for treating or preventing a disease, disorder, or condition.  

140. The method or MEV or composition or use of claim 139, wherein the 

disease, disorder, or condition is selected from among a cancer, a genetic disorder, a
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liver disease, a disease involving the immune system or immune cell, an infectious 

disease, a respiratory disease, a lung disease, a neurodegenerative disease, a 

gastrointestinal disease, and a brain cancer; or involving internal organs, urogenital 

organs, the cardiovascular system and associated organs and tissues, hematopoietic or 

5 lymphoid tissues, sensory organs and tissues, urogenital organs and tissues, muscle 

tissues, bones, and/or endocrine tissues.  

141. The method or composition of claim 140, wherein the internal organs 

comprise the pancreas, liver, and/or spleen.  

142. The method or MEV or composition or use of any of claims 136-141, 

10 wherein the MEVs are formulated for oral administration, intravenous administration, 

intramuscular administration, subcutaneous administration, intranasal, and/or 

intratracheal administration or inhalation or nebulization, topical administration, local 

administration, intratumoral administration, systemic administration, mucosal 

administration, and/or intraperitoneal administration.  

15 143. The method or MEV or composition or use of any of claims 136-142, 

wherein the disease is selected from among cancer, cancer metastases, metabolic 

syndrome, genetic disorders, alpha-anti-trypsin (AAT) deficiency, other inborn errors 

of metabolism, hemophilia, hypercholesterolemia, liver inflammation, steatohepatitis, 

and other diseases and disorders that can be treated by delivery of a therapeutic to the 

20 liver.  

144. The method or MEV or composition or use of any of claims 136-142, 

wherein the disease, disorder or condition is a neurodegenerative disease (such as 

Parkinson's, or Alzheimer's, or Huntington's, or Creutzfeldt-Jakob disease, or other 

neurodegenerative disease), or a cognitive disorder (such as dementia, or amnesia, or 

25 delirium, or other cognitive disorder), or a brain disorder (such as encephalitis, or 

seizures, or tumors, or other brain disorder), or a nervous system disorder (such as 

pain, or seizures, or infections, or other nervous system disorder), or a genetic disease 

(such as cystic fibrosis, thalassemia, sickle cell anemia, Huntington's Disease, 

Duchenne's muscular dystrophy, Tay-Sachs disease, or other genetic disease), or a 

30 multifactorial disease (such as diabetes, Chronic Obstructive Pulmonary Disease 

(COPD), or other multifactorial disease), or cancer (such as cancer of the breast, or 

ovaries, or bowel, or prostate, or skin, or other cancer), or high blood pressure, or high
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cholesterol, or schizophrenia, or bipolar disorder, or arthritis, or a metabolic disease 

(such as familial hypercholesterolemia, or Gaucher disease, or Hunter syndrome, or 

Krabbe disease, or maple syrup urine disease, or metachromatic leukodystrophy, or 

MELAS (mitochondrial encephalopathy, lactic acidosis, stroke-like episodes), or 

5 Niemann-Pick disease, or phenylketonuria (PKU), or porphyria, or Tay-Sachs disease, 

or Wilson's disease, or other metabolic disease), or a disease of the respiratory system 

(such as asthma, or Chronic Obstructive Pulmonary Disease (COPD), or chronic 

bronchitis, or emphysema, or lung cancer, or cystic fibrosis, or bronchiectasis, or 

pneumonia, or other disease of the respiratory system), or a disease of the digestive 

10 tract (such as irritable bowel syndrome (IBS), or inflammatory bowel disease (IBD), 

or gastroesophageal reflux disease (GERD), or celiac disease, or diverticulitis, or 

disease of the digestive tract), or a disease of the mucosa (such as Behget's disease, or 

burning mouth syndrome, or oral lichen planus, or pemphigus and pemphigoid, or 

recurrent aphthous stomatitis, or Sjagren's syndrome, or genitourinary infections, or 

15 sinusitis, or nasal or sinus polyps, or smell and taste disorders, or allergy, or ocular 

mucous membrane pemphigoid, or other disease of the mucosa), or a disease of the 

muscular or neuromuscular tissues (such as amyotrophic lateral sclerosis (ALS), or 

Charcot-Marie-Tooth disease, or multiple sclerosis, or muscular dystrophy, or 

myasthenia gravis, or myopathy, or myositis, or peripheral neuropathy, or other 

20 muscular or neuromuscular disease), or a disease of the bones (such as cervical 

spondylosis, or osteoporosis, or metatarsalgia, or polymyalgia rheumatica, or bone 

cancer, or rheumatoid arthritis, or osteoarthritis, or other), or a disease of the 

endocrine tissue (such as acromegaly, or adrenal insufficiency, or Addison's disease, 

or Cushing's syndrome, or Graves' disease, or Hashimoto's disease, or Creutzfeldt

25 Jakob disease, or hyperthyroidism, or hypothyroidism, or multiple endocrine 

neoplasia, or polycystic ovary syndrome (PCOS), or primary hyperparathyroidism, or 

other disease of the endocrine tissue), or a disease of haemopoietic or lymphoid 

tissues (such as Fanconi anemia, or thrombocytopenia, or Diamond-Blackfan anemia, 

or Schwachman-Diamond syndrome, or chronic granulomatous disease, or Gaucher's 

30 disease, or myeloid malignancies including myeloproliferative neoplasms, 

myelodysplastic disorders, chronic myelomonocytic leukemia, acute myeloid
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leukemia (AML), or lymphoma, or Hodgkin's lymphoma, or non-Hodgkin's 

lymphoma, or lymphadenitis, or lymphangitis, or lymphedema, or lymphocytosis).  

145. The method or MEV or composition or use of any of claims 1-144, 

wherein the MEVS are formulated for oral administration and the disease involves or 

5 the exo-loaded cargo targets the gastrointestinal tract or the immune system or the 

white spleen for treatment.  

146. The method or MEV or composition or use of claim 145, wherein the 

disease is treated by immune modulation.  

147. The method or MEV or composition or use of any of claims 1-146, 

10 wherein the MEVs are formulated for oral administration and the disease involves or 

the exo-loaded cargo targets any of the organs and tissues accessible through the 

blood stream.  

148. The method or MEV or composition or use of any of claims 1-147, 

wherein the disease is a cancer and/or an immune cell disorder and/or a disease 

15 treated or prevented by a vaccine.  

149. The method or MEV or composition or use of any of claims 1-148, 

wherein the disease is an intestinal infection, Crohn's disease, or cancer.  

150. The method or MEV or composition or use of any of claims 1-149, 

wherein the MEV(s) or compositions are for a method or treatment or use for 

20 microbiota modulation.  

151. The method or MEV or composition or use of any of claims 1-150, 

wherein the MEVs are formulated for intratracheal administration or inhalation or 

nebulization, and the disease involves, or the exo-loaded cargo targets the respiratory 

tract and/or the lungs for treatment or treats respiratory diseases.  

25 152. The method or composition MEV or use of claim 151, wherein the 

disease is selected from among a chronic obstructive pulmonary disease (COPD), 

pulmonary hypertension, asthma, other inflammatory lung disease, cystic fibrosis, 

alpha-anti-trypsin (AAT) deficiency, an inborn errors of metabolism, lung disease, 

cancer, and cancer metastases involving the lungs and respiratory system.  

30 153. The method or MEV or composition or use of any of claims 1-152, 

wherein the disease or condition is a disease of or involving the central nervous 

system, or the nervous system, or the sensory organs or tissues.
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154. The method or composition or use of claim 153, wherein the MEVs are 

formulated for intranasal administration, or for mucosal administration, or for 

intraocular administration.  

155. The method or composition or use of claim 154, wherein formulation 

5 is for administration to the eye.  

156. The method or MEV or composition or use of any of claims 1-155, 

wherein the MEVS are formulated for intranasal administration and the disease 

involves the brain or exo-loaded cargo treatment targets delivery to the brain for 

treatment.  

10 157. The method or MEV or composition or use of any of claims 1-156, 

wherein the disease involves an infectious agent.  

158. The method or MEV or composition or use of claim 157, wherein the 

infectious agent is one or more of a bacterium, a virus, an oomycete, and a fungus.  

159. A method of delivering a bioactive agent to the immune system, 

15 comprising orally administering a composition comprising MEVs that comprise a 

bioactive agent as cargo, wherein the bioactive agent has been exogenously loaded 

into the MEVs.  

160. The method of claim 159, wherein the MEVs are from 

a Chlorella species selected from among Chlorella ellipsoidea, Chlorella 

20 pyrenoidosa, Chlorella sorokiniana, Chlorella vulgaris, and Chlorella variabilis.  

161. The method or MEV or composition or use of claim 160, wherein the 

Chlorella is Chlorella vulgaris.
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3-1 Sequences

3-1-1 Sequence Number [ID] 1

3-1-2 Molecule Type AA

3-1-3 Length 459

3-1-4 Features Location/

Qualifiers

REGION 1..459

note=Peptidyl-prolyl cis-trans isomerase FKBP4 (fullsequence)

source 1..459

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-1-5 Residues MTAEEMKATE SGAQSAPLPM EGVDISPKQD EGVLKVIKRE GTGTEMPMIG DRVFVHYTGW 60

LLDGTKFDSS LDRKDKFSFD LGKGEVIKAW DIAIATMKVG EVCHITCKPE YAYGSAGSPP 120

KIPPNATLVF EVELFEFKGE DLTEEEDGGI IRRIQTRGEG YAKPNEGAIV EVALEGYYKD 180

KLFDQRELRF EIGEGENLDL PYGLERAIQR MEKGEHSIVY LKPSYAFGSV GKEKFQIPPN 240

AELKYELHLK SFEKAKESWE MNSEEKLEQS TIVKERGTVY FKEGKYKQAL LQYKKIVSWL 300

EYESSFSNEE AQKAQALRLA SHLNLAMCHL KLQAFSAAIE SCNKALELDS NNEKGLFRRG 360

EAHLAVNDFE LARADFQKVL QLYPNNKAAK TQLAVCQQRI RRQLAREKKL YANMFERLAE 420

EENKAKAEAS SGDHPTDTEM KEEQKSNTAG SQSQVETEA                        459

3-2 Sequences

3-2-1 Sequence Number [ID] 2

3-2-2 Molecule Type AA

3-2-3 Length 140

3-2-4 Features Location/

Qualifiers

REGION 1..140

note=Peptidyl-prolyl cis-trans isomerase FKBP4tetratricopeptide repea t (TPR) domain 260-400

source 1..140

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-2-5 Residues MNSEEKLEQS TIVKERGTVY FKEGKYKQAL LQYKKIVSWL EYESSFSNEE AQKAQALRLA 60

SHLNLAMCHL KLQAFSAAIE SCNKALELDS NNEKGLFRRG EAHLAVNDFE LARADFQKVL 120

QLYPNNKAAK TQLAVCQQRI                                             140

3-3 Sequences

3-3-1 Sequence Number [ID] 3

3-3-2 Molecule Type DNA

3-3-3 Length 30954

3-3-4 Features Location/

Qualifiers

misc_feature 1..30954

note=Gamma-aminobutyric acid type B receptor subunit 1

source 1..30954

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-3-5 Residues ctctcttccc cccgccctgc cttcccttgc accctccttc ttccctccgc ccgggagctc 60

tccctggtcc ccggcgccgc ctccttccct cccggctccc cgctccccgc tcccgtggct 120

gccgccgccc cggggaagaa gagacagggg tggggtttgg gggaagcgag agaggagggg 180

agagaccctg gccaggctgg agcctggatt cgaggggagg agggacggga ggaggagaaa 240

ggtggaggag aagggagggg ggagcgggga ggagcggccg ggcctggggc cttgaggccc 300

ggggagagcc ggggagccgg gcccgcgcgc cgaggtaaga gccagggccc cgggttagca 360

gggctcggag agggggcgcg cggcgtggtg ggggaggggg cagtgggcgc agggcccagc 420

tgggggaagc ggggctgggg gagaggagga accgcgggga tggaatcggg gagcgctgag 480

gcggccgatg ccgggagcgt gggtaagcca ggcttctgcg agccgcgggg gccgggggag 540

aggaggtggt gagaggtgga gtcccgggag ggttgggggc cgagggaggc aggaggaggg 600

tggggacagg ctttctctcc tcctctcccc ccaccccgcg cggggctccg cccccgcctc 660

ctccgcgggg cgctctcttg gtccccaggc tgagcccggt cggagcctgc gaggcaaccg 720

gcaagaggtc gagtagtctc cgggtgcggg ccgcgccggc ggggctcggt ccagtcctca 780

tggccgcctc tcacttagat gttgctgctg ctgctactgg cgccactctt cctccgcccc 840

ccgggcgcgg gcggggcgca gacccccaac gccacctcag aaggtgcatc cttcttcgac 900

gacctccggc cctccttcgc tccacttccc tttccctgca tctcctcatt tctggtcctc 960

atcactatcc catcagtccc acatatcatc ccggtctggc aaccccttct gctcggcccg 1020

actttactac tgctgacctc cttctgtcac cccacgttac tatccagcac ctcttttctc 1080

tgcccacatt gctacactat accaccttcc tgtgcatttt ctccgcctca atcccctttc 1140

ccagccccac attactacct caattactcc cttttcttgg tcccactttg ctgtccagat 1200

gatcttatta gcctcccttt atcctcctat cctaattcaa ctcgaatatc ctcatttagc 1260

cttttttttt aaagaaaagc tccacccaca tatcataccc ttcatgattt cttaattact 1320

tttctttctt acctccaccc agcacccttc cctccccact tgtgggttct ctcatcagct 1380

ttaaccctgg ccctttactc tctgtccttt agccagggga tctgtacctg tccccactcc 1440
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EENKAKAEAS SGDHPTDTEM KEEQKSNTAG SQSQVETEA 459
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NonEnglishQualifier Value
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QLYPNNKAAK TOLAVCOQRI 140

3-3 Sequences

3-3-1 Sequence Number [ID] 3

3-3-2 Molecule Type DNA
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Qualifiers note=Gamma-aminobutyric acid type B receptor subunit 1
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NonEnglishQualifier Value

3-3-5 Residues ctctcttccc cccgccctgc cttcccttgc accctccttc ttccctccgc ccgggagctc 60

tccctggtcc ccggcgccgc ctccttccct cccggctccc cgctccccgc tcccgtggct 120

gccgccgccc cggggaagaa gagacagggg tggggtttgg gggaagcgag agaggagggg 180

agagaccctg gccaggctgg agcctggatt cgaggggagg agggacggga ggaggagaaa 240

ggtggaggag aagggagggg ggagcgggga ggagcggccg ggcctggggc cttgaggccc 300

ggggagagcc ggggagccgg gcccgcgcgc cgaggtaaga gccagggccc cgggttagca 360

gggctcggag agggggcgcg cggcgtggtg ggggaggggg cagtgggcgc agggcccago 420

tgggggaaga ggggctgggg gagaggagga accgcgggga tggaatcggg gagcgctgag 480

gcggccgatg ccgggagcgt gggtaagcca ggcttctgcg agccgcgggg gccgggggag 540

aggaggtggt gagaggtgga gtcccgggag ggttgggggc cgagggaggc aggaggaggg 600

tggggacagg ctttctctcc tcctctcccc ccaccccgcg cggggctccg cccccgcctc 660

ctccgcgggg cgctctcttg gtccccaggc tgagcccggt cggagcctgc gaggcaaccg 720

gcaagaggtc gagtagtctc cgggtgcggg ccgcgccggc ggggctcggt ccagtcctca 780

tggccgcctc tcacttagat gttgctgctg ctgctactgg cgccactctt cctccgcccc 840

ccgggcgcgg gcggggcgca gacccccaac gccacctcag aaggtgcatc cttcttcgac 900

gacctccggc cctccttcgc tccacttccc tttccctgca tctcctcatt tctggtcctc 960

atcactatcc catcagtccc acatatcatc ccggtctggc aaccccttct gctcggcccg 1020

actttactac tgctgacctc cttctgtcac cccacgttac tatccagcac ctcttttctc 1080

tgcccacatt gctacactat accaccttcc tgtgcatttt ctccgcctca atcccctttc 1140

ccagccccac attactacct caattactcc cttttcttgg tcccactttg ctgtccagat 1200

gatcttatta gcctcccttt atcctcctat cctaattcaa ctcgaatatc ctcatttage 1260

cttttttttt aaagaaaaga tccacccaca tatcataccc ttcatgattt cttaattact 1320

tttctttctt acctccacco agcacccttc cctccccact tgtgggttct ctcatcagct 1380

ttaaccctgg ccctttactc tctgtccttt agccagggga tctgtacctg tccccactcc 1440



caccctctag tgccccatcc ctcttcctct gtccccagcc tgcccacaga ccacgcccta 1500

ctctcccctt cctcccactg gggagcctgc cttttcctct ttcccaccat tcctctctgt 1560

atgcctcccc gactcacccc ttaggttgcc agatcataca cccgccctgg gaagggggca 1620

tcaggtaccg gggcctgact cgggaccagg tgaaggctat caacttcctg ccagtggact 1680

atgagattga gtatgtgtgc cggggggagc gcgaggtggt ggggcccaag gtccgcaagt 1740

gcctggccaa cggctcctgg acagatatgg acacacccag ccgctgtggt gagtagcctc 1800

ggaagcccct cccctcttca agactattcc ttttcctgcc gcaaacttag cattactgct 1860

tgcaagtcag cactttaaat ccagtatacc aaaattcaca aatacattta ttgaatgact 1920

actacataag agcaattttg ctctgtgcgg ttggaggtag tagagctagc agcctgcaca 1980

gttcatttca tcctcccttc attaggccac tgatcattgg cctataacat tgataattca 2040

tcttgtcagt tattctcttt gaggatcatt agtggcagat gatgacaaaa aaattctaaa 2100

atgatttcat cacatttttg aatacctctg tcaccaaccc agagaccata tgcccaagaa 2160

acaaaagcca gtttaatatt aatagaagcc aactataata agaaaagcaa atctgattgt 2220

gcatccaaag ttatatacat ctacatattt caaagccaga gaaccgccca ctgtagctga 2280

ctttgaagag atcccatttt gtgtgcttat agccccatct tgggttccta aaatggtaat 2340

tttttttttc ttttgggaat gtgtggatgc ttgcacaggt aagggaggat tggaagatag 2400

gtaggcaaat ccttttcaca tgtgattttc tttagagcag gatgcttgtg gacccaaacc 2460

tgcacctgag tcccctgctc tttaaaggga aagagccttc ttcaactcgc ctctcttctt 2520

attttcctat ctctccacag tccgaatctg ctccaagtct tatttgaccc tggaaaatgg 2580

gaaggttttc ctgacgggtg gggacctccc agctctggac ggagcccggg tggatttccg 2640

gtgtgacccc gacttccatc tggtgggcag ctcccggagc atctgtagtc agggccagtg 2700

gagcaccccc aagccccact gccagggtga ggggaacagc tgcctgcatg cagctgatga 2760

ggacgcttgt gtgaggatgg gagtggggtg ggaatggata atgggaaaga atggagagct 2820

ataaaaatgt gggggaggac actggaaagg ggagatgaaa gtcccttttt cctccatcac 2880

ctgcctcaaa cttcctcttg cagtccccgg tatcctctgt aggttggggg cttccttcct 2940

ttacctttta aaaaaatctt cctgctcccg attcttagac ctcacgtttt ctcttttcct 3000

ttatgaatct cacctctctc accttcttca ggtttaaata ctccaatttt ccctttctct 3060

aaacttagaa atttccatgc atcaccctct tctagaattc atccctcacc attccttata 3120

taattgattt attgtaaaga ctcagaaata aatcaaacat tctactaaga aaaattgaga 3180

aggggagctc tgggggtgga aacatattag ggtaaaagac ttaaaattgg aggcagcatt 3240

atcagaagat gaagaacaac tcagggatgg ggtgggaaga agacaggtcc ttttctgtac 3300

ttcctagaca acctccatta ttccctaagg gaatcagtgt tgtgtctgtc tacttttttt 3360

tttttttttt tgccacgtaa ttttacaaac tctccctttt ctaggcaccc gaactctctg 3420

ccatcttctc tcctgggatg cagtcatccc atttgtatgc ctcatacttc ctctaccctg 3480

gtagattctt tcaagatcct tgggctttac tttcctcaca taactcagtt attctgcttc 3540

tagtttacca ttttattctg gaaattgaga gtcccatcca ggggtggact tatgacacta 3600

ctgaaactta gacttcaagg ttcctcacct acagggccct cttcctgtgc tctaataata 3660

tagagggctc gatggatatg tgttcatatg gtaacaggct tttgtaaaaa ttgcagaaat 3720

aagattttaa cagcaattgc ttaaagccaa ttgtatgtgt aatttttttt cttaaagact 3780

cccaattttg taatattcag gcaccacaga accaagatct gccccaaact tagctattgg 3840

cattcccgtc tcaaattctg ttgtcctatg aaaaatcgaa gaagaaaata agtcctgacc 3900

cccttacccc cagacccacc ttgttcttat ccccaggcac cctcccctca gaaacgcagg 3960

cttctgctct ccccggtctt cagcatggac aggtgtggga gggggctggg gatcaggcca 4020

gggaagctgg gcgccagtgg taactcttct ctgatccccg tctttcctgc tgccagtgaa 4080

tcgaacgcca cactcaggtg agatgagaaa cccttaccgc gcgcactgca atgccctccc 4140

cttcactctg caccctccac ccccctgaaa ttctgccctt aggctacggg gcgtcgtcct 4200

ttcgcacctt ccccaaccca ccccagtttg cggccacccc cttccctccc tacctgtttc 4260

ctgcctccag tcccggtttt ccacgaggct gcggtctctc cttgtccctg cttggctaca 4320

cttccctggg ctccacctcc tcccagactg agcctcgccg gtgtcaggca gagcccagca 4380

gagggcggca gggtgctggg agaccctgag ctcccaccac gttttcccct gtggggttcc 4440

ttgcgacctt cgctggaacc ttttccagcc tgctgcctcc taggatttca cctaatggac 4500

tttctcagcc tgtcccaccc atcccaaccc tggccaggcc tctcgcgctc ttccccacat 4560

cttttccttc cgtgtacccc ttccctcgtc ttttctcaat tccatgtcct gtctcccttt 4620

cttaggcttc tgtctaccca gccccaggct cccttccacg accccaccac tccctcaaac 4680

cagcctccct tccgtaccca actcgttccc tccaaaaccg tttcctctcc cccacatcct 4740

cagtgcttca ctgtatcgac tcatactccc acttcagacc tcaggcgcca gccccgtttc 4800

tctcccgtcc cactcgcatc cttcccttcc taccctggtt cctccgtgct tcagcctccc 4860

gcggctccct ccgcccaccc cgccctcctg gcacgccccg tccccatttc tcctcccctc 4920

gggtcccctt aagtgagatc cctcccttcc tctttcgttc ctttcctcct cgaggttgca 4980

tcccccctcc cctccccgcc cctccgactg tcgctcccac ctcggcgctc gcttccctcc 5040

ccgccccctt cctgcctccc cagctcccgc ccgccccccc accccccgct gccgcgcgcc 5100

gcccgtgacg tcagagcccc ctcccagccc cacatctccc tcctgctcct cctcctcccc 5160

tccgtcggtc agtcagtccg cgaggagagt ccgcggtggc ggcgacggtg gcgagagccg 5220

cgggggccgt aggaagccaa ccttccctgc ttctccgggg ccctcgcccc ctcctcccca 5280

caaaatcagg gatggaggcg cctccccggc accctcttag cagccctccc caggaaaagt 5340

caccctctag tgccccatcc ctcttcctct gtccccagcc tgcccacaga ccacgcccta 1500

ctctcccctt cctcccactg gggagcctgc cttttcctct ttcccaccat tcctctctgt 1560

atgcctcccc gactcacccc ttaggttgcc agatcataca cccgccctgg gaagggggca 1620

tcaggtaccg gggcctgact cgggaccagg tgaaggctat caacttcctg ccagtggact 1680

atgagattga gtatgtgtga cgggggggagc gcgaggtggt ggggcccaag gtccgcaagt 1740

gcctggccaa cggctcctgg acagatatgg acacacccag ccgctgtggt gagtagectc 1800

ggaagcccct cccctcttca agactattcc ttttcctgcc gcaaacttag cattactgct 1860

tgcaagtcag cactttaaat ccagtatacc aaaattcaca aatacattta ttgaatgact 1920

actacataag agcaattttg ctctgtgcgg ttggaggtag tagagctage agcctgcaca 1980

gttcatttca tcctcccttc attaggccac tgatcattgg cctataacat tgataattca 2040

tcttgtcagt tattctcttt gaggatcatt agtggcagat gatgacaaaa aaattctaaa 2100

atgatttcat cacatttttg aatacctctg tcaccaaccc agagaccata tgcccaagaa 2160

acaaaagcca gtttaatatt aatagaagcc aactataata agaaaagcaa atctgattgt 2220

gcatccaaag ttatatacat ctacatattt caaagccaga gaaccgccca ctgtagctga 2280

ctttgaagag atcccatttt gtgtgcttat agccccatct tgggttccta aaatggtaat 2340

tttttttttc ttttgggaat gtgtggatgc ttgcacaggt aagggaggat tggaagatag 2400

gtaggcaaat ccttttcaca tgtgattttc tttagagcag gatgcttgtg gacccaaacc 2460

tgcacctgag tcccctgctc tttaaaggga aagagccttc ttcaactcgc ctctcttctt 2520

attttcctat ctctccacag tccgaatctg ctccaagtct tatttgaccc tggaaaatgg 2580

gaaggttttc ctgacgggtg gggacctccc agctctggac ggagcccggg tggatttccg 2640

gtgtgacccc gacttccatc tggtgggcag ctcccggagc atctgtagtc agggccagtg 2700

gagcaccccc aagccccact gccagggtga ggggaacage tgcctgcatg cagctgatga 2760

ggacgcttgt gtgaggatgg gagtggggtg ggaatggata atgggaaaga atggagagct 2820

ataaaaatgt gggggaggac actggaaagg ggagatgaaa gtcccttttt cctccatcac 2880

ctgcctcaaa cttcctcttg cagtccccgg tatcctctgt aggttggggg cttccttcct 2940

ttacctttta aaaaaatctt cctgctcccg attcttagac ctcacgtttt ctcttttcct 3000

ttatgaatct cacctctctc accttcttca ggtttaaata ctccaatttt ccctttctct 3060

aaacttagaa atttccatgc atcaccctct tctagaattc atccctcacc attccttata 3120

taattgattt attgtaaaga ctcagaaata aatcaaacat tctactaaga aaaattgaga 3180

aggggagctc tgggggtgga aacatattag ggtaaaagac ttaaaattgg aggcagcatt 3240

atcagaagat gaagaacaac tcagggatgg ggtgggaaga agacaggtcc ttttctgtac 3300

ttcctagaca acctccatta ttccctaagg gaatcagtgt tgtgtctgtc tacttttttt 3360

tttttttttt tgccacgtaa ttttacaaac tctccctttt ctaggcaccc gaactctctg 3420

ccatcttctc tcctgggatg cagtcatccc atttgtatgc ctcatacttc ctctaccctg 3480

gtagattctt tcaagatcct tgggctttac tttcctcaca taactcagtt attctgcttc 3540

tagtttacca ttttattctg gaaattgaga gtcccatcca ggggtggact tatgacacta 3600

ctgaaactta gacttcaagg ttcctcacct acagggccct cttcctgtgc tctaataata 3660

tagagggctc gatggatatg tgttcatatg gtaacaggct tttgtaaaaa ttgcagaaat 3720

aagattttaa cagcaattga ttaaagccaa ttgtatgtgt aatttttttt cttaaagact 3780

cccaattttg taatattcag gcaccacaga accaagatct gccccaaact tagctattgg 3840

cattcccgtc tcaaattctg ttgtcctatg aaaaatcgaa gaagaaaata agtectgace 3900

cccttacccc cagacccacc ttgttcttat ccccaggcac cctcccctca gaaacgcagg 3960

cttctgctct ccccggtctt cagcatggac aggtgtggga gggggctggg gatcaggcca 4020

gggaagctgg gcgccagtgg taactcttct ctgatccccg tctttcctgc tgccagtgaa 4080

tcgaacgcca cactcaggtg agatgagaaa cccttaccgc gcgcactgca atgccctcco 4140

cttcactctg caccctccac ccccctgaaa ttctgccctt aggctacggg gcgtcgtcct 4200

ttcgcacctt ccccaaccca ccccagtttg cggccacccc cttccctccc tacctgtttc 4260

ctgcctccag tcccggtttt ccacgaggct gcggtctctc cttgtccctg cttggctaca 4320

cttccctggg ctccacctcc tcccagactg agcctcgccg gtgtcaggca gageccagca 4380

gagggcggca gggtgctggg agaccctgag ctcccaccac gttttcccct gtggggttcc 4440

ttgcgacctt cgctggaacc ttttccagcc tgctgcctcc taggatttca cctaatggac 4500

tttctcagcc tgtcccaccc atcccaaccc tggccaggcc tctcgcgctc ttccccacat 4560

cttttccttc cgtgtacccc ttccctcgtc ttttctcaat tccatgtcct gtctcccttt 4620

cttaggcttc tgtctaccca gccccaggct cccttccacg accccaccac tccctcaaac 4680

cageeteect tccgtaccca actcgttccc tccaaaaccg tttcctctcc cccacatcct 4740

cagtgcttca ctgtatcgac tcatactccc acttcagacc tcaggcgcca gccccgtttc 4800

tctcccgtcc cactcgcatc cttcccttcc taccctggtt cctccgtgct tcagcctccc 4860

gcggctccct ccgcccaccc cgccctcctg gcacgccccg tccccatttc tcctcccctc 4920

gggtcccctt aagtgagatc cctcccttcc tctttcgttc ctttcctcct cgaggttgca 4980

tcccccctcc cctccccgcc cctccgactg tcgctcccac ctcggcgctc gcttccctcc 5040

ccgccccctt cctgcctccc cagctcccgc ccgccccccc accccccgct gccgcgcgcc 5100

gcccgtgacg tcagageece ctcccagccc cacatctccc tcctgctcct cctcctcccc 5160

tccgtcggtc agtcagtccg cgaggagagt ccgcggtggc ggcgacggtg gcgagagccg 5220

cgggggccgt aggaagccaa ccttccctgc ttctccgggg ccctcgcccc ctcctcccca 5280

caaaatcagg gatggaggcg cctccccggc accctcttag cagccctccc caggaaaagt 5340



gtcccccctg agctcctaac gctccccaac agctacccct gccccccacg ccatggggcc 5400

cggggcccct tttgcccggg tggggtggcc actgccgctt ctggttgtga tggcggcagg 5460

ggtggctccg gtgtgggcct cccactcccc ccatctcccg cggcctcact cgcgggtccc 5520

cccgcacccc tcctcagaac ggcgcgcagt gtacatcggg gcactgtttc ccatgagcgg 5580

gggctggcca gggggccagg cctgccagcc cgcggtggag atggcgctgg aggacgtgaa 5640

tagccgcagg gacatcctgc cggactatga gctcaagctc atccaccacg acagcaaggt 5700

agccctggac atgggggtgg gtgggaggtg ggggcttgcg gggcaggggg ccagccagct 5760

gcacgcgccc ccatctgtct gagtcgtctc tgggattgcg aggcagaccc ctcccttgtg 5820

tgactggcag gagatgggct gggggtgcag gagcttgggg agagtcgcag gggctggagg 5880

tccaagatga gggtctaggg gctcaagatg gttaagcatg ctgcaaggca gacccttctg 5940

ccccgctgcg ggagtctcgc agaagtgtcg gggtttggag aaactggtgg tggatttaag 6000

gtattaggag acactgatcc tctgagggag taaactaacc ctggaatggg ttgggggtgg 6060

agggaatgtc agaggtgggg agctggattg ggggtttaca tttaccatgg taacaaggta 6120

aaatcttggc gtaggttgga gctggaagga atagggacag aatgaggaaa attttgagag 6180

acttgagagc tctagtttat ttatcttaac aaaacagcaa ggtagtggtg agccctacct 6240

gactccttct catccttcta ttcccaaccc tgttgagcat tcccagactg tgggatagat 6300

ggcatatggt gattggggaa ggctaatgat caagaggtgg gcagaggcac tgggaaaatg 6360

aattggattg gggatccaca tgggaacccc cacaatagca tggggatgaa gaagagtcaa 6420

catacaagga gaagagaaca gaaaagaatg gcagtggggg agaggggcaa ggaggtagcg 6480

tggggataat gagagatctt ggggcacctt atggaacttg ggtcctgacc ttcccttccc 6540

ttatagcatt gtggcctcta ggatgtgaga agggaaatgg gatgtaggga ttagggaggt 6600

gagttgaggg agagagagaa ggtaagcaaa tttgggtcca ggggtattag gggatagctt 6660

ataatgaggt tttttttccc acccctctcc cctacatgaa taattggggg tgcagggaag 6720

gatgtgacac agggaaggag atttaagatc tcaaatttat cttcactgac atgtggcccc 6780

agagacttaa ggaattgggt tagggtgaaa tagagtacac aaggtgagaa tttggtgatc 6840

ttaccaaata tcaaccttgg ggtgatccaa ggatttatat tcatttttag aacatcacta 6900

tacacctaga aataggtgtg tgtctgggat aggtgtgtga ggggacagaa gtgaggttga 6960

aggtagggtg cttgaagaga agagagcaca aggattatca ggagcttggc aagagaactt 7020

aaaatccttt ttgactgtta ctttctcgtg gttctcagcc ttcagtgtac ataagaatca 7080

ccagaggagt ttgttaaaaa tacagattct agctccttgg tcagggatga atcccaagta 7140

tttatctgta tttttactaa tagacatcct atcttggtgg attcctgagc tgtaagctaa 7200

ccccagaatg cctatgggaa gagcagcagg gtacaggaaa ataattaggt attagggtac 7260

gggaggcagg aagagaagta gaggatcaga tctggtagag ggtcagactt gggacagtca 7320

gagagatcat tggttttggg gagtggagtg tgaagaaaat gacagggaga gatgggtgca 7380

ggctttatga taggggatca caggagatag gggaggcctg gctgtgagct caaactcatc 7440

caccatgaca ggtgattccc tggaggtggc ggggagcaga cgtgggacct gggagaaggg 7500

aactggagaa catcagaggc atcaagcggg gtgggatggg aaggcagaag aaccagaatg 7560

tgtcaattgg aatgagtcgg tttcctgcct gcaaatccag atccttgcaa gagcaaagag 7620

agggaggaga actaaggaaa tctattgggg agggggagag aatcacgtgg tggagagaat 7680

ctgcagtgat gaatagtgtg tggaagaggg aaacggttgc aagaaaaggt agataagaaa 7740

tcaggaaaca aaatgggggg catgccttgc cctgttgata tgtatcttat atgttcttgt 7800

atgtcctcat tgttcctatt aaccctgtct ttagagaagt ggaggggcac tgaggggctg 7860

tgggagaagc tgggagcagg atctggagta atagatgtgg ggagagtgca ggaaggtggg 7920

tcctgagaat ggtaaagatt tacaaagttg ccctagtggg aggcataaag agaaaacctt 7980

ccaatgttgt tgagcactgc ccttggccag agtgagggta gggtgggcaa cagagaattc 8040

tcagtgactg ctggttcttc agattccaac agcttcccct ggctccccct tctccaactt 8100

cccaccgtgt cccaaatgtc aggcctcagt gggaggtaag caggctccag agtgctttct 8160

ttatttcctt tctacttatc ctcccctcct ggcaacattt caccctcctt agtcccctga 8220

gccccctgtc tgtgtcccct ctgccctggc tccccactgg ctgccatttc gtcttcacat 8280

gcattggggt tccagcagct tctgaaatgt catatatcag tgggagggga acaggcagtg 8340

ggagacccaa ggctggctct tcctccccca tttcccctcc tcccaagctt cctttcttct 8400

ccagctttct gcttgtttac tttccctagc tccaagcctc tctttaaggc acctctcaaa 8460

ttgtctggtt tcttgagagt tccattctat tcattctctc tgttctttcc tcatcctaca 8520

ttcttcccta cttccacccc ccagtgtctt tttttctaat ggacctgtca aatgtcagcg 8580

cccagcagga gggatggatc actgagcggg accccctact ggtcttgttc ctgttctctc 8640

tttacttatc actagctctg aaaagagaag agggaggaaa caaatggaag gtggggagaa 8700

ggggtttgca gaggtgagga aggaattttc ataatatggc tttgagcaag ctatctgggg 8760

atgtggaaag agtttaccgt attcctactg acttcttcca cccactggtg tttgaagcat 8820

agaaacatgg ggtaaagggc ttggtgacag agggaagggg gatgtctgag ggtgagctga 8880

aaggaggtaa ggtggtatgt tcattaatac caaaggaggg gtgtgcagga gaggtgatgg 8940

gtaaggctcc agatggaaga cagagaagga agtttaatga aagaggagaa aaaaggcact 9000

tgacaggaag agatgccaga aaggagaaga aaacggtaat taatgatgaa agtgagtaat 9060

tgagaaagga actaatttgt tcgagaaaga taagagcagg aattgcagac aggggagggg 9120

ccccaggaga gcttgccctc atctcctctt gtctttcagt gtgatccagg ccaagccacc 9180

aagtacctat atgagctgct ctacaacgac cctatcaaga tcatccttat gcctggctgc 9240

gtcccccctg agctcctaac gctccccaac agctacccct gccccccacg ccatggggcc 5400

cggggcccct tttgcccggg tggggtggcc actgccgctt ctggttgtga tggcggcagg 5460

ggtggctccg gtgtgggcct cccactcccc ccatctcccg cggcctcact cgcgggtccc 5520

cccgcacccc tcctcagaac ggcgcgcagt gtacatcggg gcactgtttc ccatgagcgg 5580

gggctggcca gggggccagg cctgccagcc cgcggtggag atggcgctgg aggacgtgaa 5640

tagccgcagg gacatcctgc cggactatga gctcaagctc atccaccacg acagcaaggt 5700

agccctggac atgggggtgg gtgggaggtg ggggcttgcg gggcaggggg ccagccagct 5760

gcacgcgccc ccatctgtct gagtcgtctc tgggattgcg aggcagaccc ctcccttgtg 5820

tgactggcag gagatgggct gggggtgcag gagcttgggg agagtcgcag gggctggagg 5880

tccaagatga gggtctaggg gctcaagatg gttaagcatg ctgcaaggca gacccttctg 5940

ccccgctgcg ggagtctcgc agaagtgtcg gggtttggag aaactggtgg tggatttaag 6000

gtattaggag acactgatcc tctgagggag taaactaacc ctggaatggg ttgggggtgg 6060

agggaatgtc agaggtgggg agctggattg ggggtttaca tttaccatgg taacaaggta 6120

aaatcttggc gtaggttgga gctggaagga atagggacag aatgaggaaa attttgagag 6180

acttgagage tctagtttat ttatcttaac aaaacagcaa ggtagtggtg agcectacct 6240

gactccttct catccttcta ttcccaaccc tgttgagcat tcccagactg tgggatagat 6300

ggcatatggt gattggggaa ggctaatgat caagaggtgg gcagaggcac tgggaaaatg 6360

aattggattg gggatccaca tgggaacccc cacaatagca tggggatgaa gaagagtcaa 6420

catacaagga gaagagaaca gaaaagaatg gcagtggggg agaggggcaa ggaggtagcg 6480

tggggataat gagagatctt ggggcacctt atggaacttg ggtcctgace ttcccttccc 6540

ttatagcatt gtggcctcta ggatgtgaga agggaaatgg gatgtaggga ttagggaggt 6600

gagttgaggg agagagagaa ggtaagcaaa tttgggtcca ggggtattag gggatagctt 6660

ataatgaggt tttttttccc acccctctcc cctacatgaa taattggggg tgcagggaag 6720

gatgtgacac agggaaggag atttaagato tcaaatttat cttcactgac atgtggcccc 6780

agagacttaa ggaattgggt tagggtgaaa tagagtacac aaggtgagaa tttggtgatc 6840

ttaccaaata tcaaccttgg ggtgatccaa ggatttatat tcatttttag aacatcacta 6900

tacacctaga aataggtgtg tgtctgggat aggtgtgtga ggggacagaa gtgaggttga 6960

aggtagggtg cttgaagaga agagagcaca aggattatca ggagcttggc aagagaactt 7020

aaaatccttt ttgactgtta ctttctcgtg gttctcagcc ttcagtgtac ataagaatca 7080

ccagaggagt ttgttaaaaa tacagattct agctccttgg tcagggatga atcccaagta 7140

tttatctgta tttttactaa tagacatcct atcttggtgg attectgage tgtaagctaa 7200

ccccagaatg cctatgggaa gagcagcagg gtacaggaaa ataattaggt attagggtac 7260

gggaggcagg aagagaagta gaggatcaga tctggtagag ggtcagactt gggacagtca 7320

gagagatcat tggttttggg gagtggagtg tgaagaaaat gacagggaga gatgggtgca 7380

ggctttatga taggggatca caggagatag gggaggcctg gctgtgagct caaactcatc 7440

caccatgaca ggtgattccc tggaggtggc ggggagcaga cgtgggacct gggagaaggg 7500

aactggagaa catcagaggc atcaagcggg gtgggatggg aaggcagaag aaccagaatg 7560

tgtcaattgg aatgagtcgg tttcctgcct gcaaatccag atccttgcaa gagcaaagag 7620

agggaggaga actaaggaaa tctattgggg agggggagag aatcacgtgg tggagagaat 7680

ctgcagtgat gaatagtgtg tggaagaggg aaacggttgc aagaaaaggt agataagaaa 7740

tcaggaaaca aaatgggggg catgccttgc cctgttgata tgtatcttat atgttcttgt 7800

atgtcctcat tgttcctatt aaccctgtct ttagagaagt ggaggggcac tgaggggctg 7860

tgggagaago tgggagcagg atctggagta atagatgtgg ggagagtgca ggaaggtggg 7920

tcctgagaat ggtaaagatt tacaaagttg ccctagtggg aggcataaag agaaaacctt 7980

ccaatgttgt tgagcactgc ccttggccag agtgagggta gggtgggcaa cagagaatto 8040

tcagtgactg ctggttcttc agattccaac agcttcccct ggctccccct tctccaactt 8100

cccaccgtgt cccaaatgtc aggcctcagt gggaggtaag caggctccag agtgctttct 8160

ttatttcctt tctacttatc ctcccctcct ggcaacattt caccctcctt agtcccctga 8220

gccccctgtc tgtgtcccct ctgccctggc tccccactgg ctgccatttc gtcttcacat 8280

gcattggggt tccagcagct tctgaaatgt catatatcag tgggagggga acaggcagtg 8340

ggagacccaa ggctggctct tcctccccca tttcccctcc tcccaagctt cctttcttct 8400

ccagctttct gcttgtttac tttccctagc tccaageetc tctttaaggc acctctcaaa 8460

ttgtctggtt tcttgagagt tccattctat tcattctctc tgttctttcc tcatcctaca 8520

ttcttcccta cttccacccc ccagtgtctt tttttctaat ggacctgtca aatgtcagcg 8580

cccagcagga gggatggatc actgagcggg accccctact ggtcttgttc ctgttctctc 8640

tttacttatc actagctctg aaaagagaag agggaggaaa caaatggaag gtggggagaa 8700

ggggtttgca gaggtgagga aggaattttc ataatatggc tttgagcaag ctatctgggg 8760

atgtggaaag agtttaccgt attectactg acttcttcca cccactggtg tttgaagcat 8820

agaaacatgg ggtaaagggc ttggtgacag agggaagggg gatgtctgag ggtgagctga 8880

aaggaggtaa ggtggtatgt tcattaatac caaaggaggg gtgtgcagga gaggtgatgg 8940

gtaaggctcc agatggaaga cagagaagga agtttaatga aagaggagaa aaaaggcact 9000

tgacaggaag agatgccaga aaggagaaga aaacggtaat taatgatgaa agtgagtaat 9060

tgagaaagga actaatttgt tcgagaaaga taagagcagg aattgcagac aggggagggg 9120

ccccaggaga gcttgccctc atctcctctt gtctttcagt gtgatccagg ccaagccacc 9180

aagtacctat atgagctgct ctacaacgac cctatcaaga tcatccttat gcctggctgc 9240



agctctgtct ccacgctggt ggctgaggct gctaggatgt ggaacctcat tgtggtaagc 9300

agggctatgg gggtcagaag atggggtcat tcccttttga gctctactga agggacgatg 9360

gcgattgtgg gtttgtattg aaaaggagtg tggaggacct gctactaaga ttcagagtcc 9420

tctgcagacc tgagctaggc agcctcctag caacagtggc ctgacagtgc tgcagctgac 9480

ctccttcttc agaaggaatt gaaattagat cagtgaaaga gcatcccggt tgtgaggggt 9540

gtgtgggcct ttgagaatct cttttcctta ggcagaccag aggtggggag gtttggagag 9600

agtaaggaag agaaacccaa aggcaggaag agggttaaag gaactcttgg ccactcttgg 9660

tgtcctcagt gaacagaccc tgttgcactc actctccctg ccccacagct ttcctatggc 9720

tccagctcac cagccctgtc aaaccggcag cgtttcccca ctttcttccg aacgcaccca 9780

tcagccacac tccacaaccc tacccgcgtg aaactctttg aaaagtgggg ctggaagaag 9840

attgctacca tccagcagac cactgaggtc ttcacttcgg tgaggagggg ttgggcaagg 9900

ggtaaaggga cataagctca aattccagca ccaggagatg tgacgtgaga gtcactttta 9960

ggggcaagaa cttgattctt cattgaaaga gaacgcattc catgtggatt aagtgcagtt 10020

ctttctgtag ccaggggaaa gaatgagttg agtttttggg atcctctctg tctttatgat 10080

tttatgattt ttttcccctg tttgatgccc tgttccccag acatatagac ccagaatgac 10140

tcagttctgt taaagtaggt tcaatccaaa gtgggggcaa gagatgggag cgaagatgag 10200

ataggaatcc aggaaggcag cagattccag aggctttcaa ggggggtggt gggtgggtgt 10260

gaatgggaac agaggggatg gagccagtgg attacagagg agagagggag aggaaagaga 10320

gagagagaga ggaatgaggg agaggagaga gaggggcaga aaggcagctg catggatctg 10380

gtagttggta ctaagagaga gaagccgaca gacaaggaga ggttgagggg gaagagggag 10440

atttggggag gtagagagga aatacaggct ctacatctga agaaggcagt ctgctccctc 10500

ccttttattc tattctttgg gtcttctatc cactgtgttc agtggccctt taatcctccc 10560

ccactttcac tctgattcag accattcttc tctgatcctt tgtctgtctg cccatttgcc 10620

tcttgaggtt gacatcatgc tgtctgtccc agtccttgcc ttgtcttttc ctggttcctt 10680

tatgtttctt taccccatct ttgccttcag tggtaggagt gggtgaatgg agtggcttcc 10740

cccacacaga gcctcagcag gggctcacca ttcaccttcc cacttggaat ccacatccta 10800

agaccagatg ccttcccgaa ctcctcactt cagggacaga agctgttgaa ggaaggttca 10860

gaatggctgc ttctttgctc tatctgagta ttgctctgaa atccccagtt aacctctctg 10920

gtctttattc cctcatgcac cccgtgtttt tccaacttgt tttttattcc cacccaagac 10980

tctggacgac ctggaggaac gagtgaagga ggctggaatt gagattactt tccgccagag 11040

tttcttctca gatccagctg tgcccgtcaa aaacctgaag gtcagatggc tgggagtggt 11100

gggctctgtt tacggaggga ccaagctggg ggacagtgac tggttggaga ggaaagccag 11160

gcgggggcag gttttgattc tctgaggcaa tagcatctcc tggggaagtt tagctccatc 11220

ttccagttga cgtttattca ctatacgttg agcgttaccc tgcactaagc actttgggat 11280

gggaaatcaa agctgtgaag acatctggct tagcccctca ggcattcccg ggcatccctc 11340

aggagctgtt tctttctctg ttgtagcgcc aggatgcccg aatcatcgtg ggacttttct 11400

atgagactga agcccggaaa gttttttgtg aggtggagtt ggatctgaag agggaggggc 11460

actgggtggg agtttccctt ggttttcttg tggggcctcc tcttggcatc tgtgcctgag 11520

ttgatagcat atgatctgag gtgacgattc ataggatgtc tctgtctgtt ggctctgact 11580

gcatcccttg tctgcacaca catgatactt tcttcagatc tcatttttct actgctttgt 11640

gtttcctgag aagcccatga attccatctg tcctgactgg ctggaaaagg ccactcagaa 11700

atacaggggc tggggagaaa cttagaagga agaattgtca gcctttccta ctatccccaa 11760

gacttgtaga tttctctttt tagttctact gctcttccct gattcccaag aggctaaata 11820

gtatcaagtg agataagaca aaaacaaaca aatgagcaaa caaaaactca gccattctcc 11880

tctgtattca ggtgtacaag gagcgtctct ttgggaagaa gtacgtctgg ttcctcattg 11940

ggtggtatgc tgacaattgg ttcaagatct acgacccttc tatcaactgc acagtggatg 12000

agatgactga ggcggtggag ggccacatca caactgagat tgtcatgctg aatcctgcca 12060

atacccgcag catttccaac atggtgagag tgtggggact tgcagtctgg cacctgggag 12120

ggtggagagg actgaggggg ccttgcaggg gaaagggtgg cagggagagg gtgcggaatt 12180

tggatataaa ggagaagagg gggctgtgcc caccctgaac ttgtctgcat tatgtttcct 12240

gtggatccta cctttgctct gacttccttg ggtagagaga gaaaaaaaaa aaaacgatgg 12300

agttgtatgt tcagtaggtt cctgatgagt ggaagggctg ttaccatgga gacgaggagc 12360

agttggtgag aagtcaggag gaaccggcat taatgataat atggatgctt gtatactcaa 12420

gcacaccttt acaggagcac tgtgtctggg cagaattgca tttcattttc ttggtgattt 12480

atgttagtgt tttagagttg cttaatattc actcatgatt gatatgcaat tagcttggat 12540

cctgttgctt tttttaatga ttcttttttt agaattttat gtggagaagg ggcttttgaa 12600

atcatttagc cccagacagc tggttaatga cagacttgga gcgaggaggc gcattctctg 12660

atttgagagg gctggggcag ccctgcagct gaggggcaga agtgagtgtg ggtgtgggca 12720

caggggaaga ggcttctttg ttgctcagca ctacattgta aagagtacag gaattttggg 12780

taagctcgat acggccacct atgtgtctgc ttattacacc aagtgtgtac ctgctttgga 12840

gagcatgtta ggggtgagtt aatggttgta aagccccaaa atagcttgat ttaaaaagtt 12900

ttactaacag tggcatttgt gtggtactta gattcatgat ttcagggatt ctaacagcaa 12960

aactctgatg tggacttatc tacattttgt agaccaggaa aatgagactc agagtggttt 13020

aatgacttgt ctcaggtcat gcagctactc agcagtccag ctggaattga atcctagtta 13080

aatctggctc caaactgctc tgctcatcac ttcccatgga aaaccatgaa gcctgactaa 13140

agctctgtct ccacgctggt ggctgaggct gctaggatgt ggaacctcat tgtggtaagc 9300

agggctatgg gggtcagaag atggggtcat tcccttttga gctctactga agggacgatg 9360

gcgattgtgg gtttgtattg aaaaggagtg tggaggacct gctactaaga ttcagagtcc 9420

tctgcagacc tgagctaggc agcctcctag caacagtggc ctgacagtgc tgcagctgac 9480

ctccttcttc agaaggaatt gaaattagat cagtgaaaga gcatcccggt tgtgaggggt 9540

gtgtgggcct ttgagaatct cttttcctta ggcagaccag aggtggggag gtttggagag 9600

agtaaggaag agaaacccaa aggcaggaag agggttaaag gaactcttgg ccactcttgg 9660

tgtcctcagt gaacagaccc tgttgcactc actctccctg ccccacagct ttcctatggc 9720

tccagctcac cagccctgtc aaaccggcag cgtttcccca ctttcttccg aacgcaccca 9780

tcagccacac tccacaaccc tacccgcgtg aaactctttg aaaagtgggg ctggaagaag 9840

attgctacca tccagcagac cactgaggtc ttcacttcgg tgaggagggg ttgggcaagg 9900

ggtaaaggga cataagctca aattccagca ccaggagatg tgacgtgaga gtcactttta 9960

ggggcaagaa cttgattctt cattgaaaga gaacgcattc catgtggatt aagtgcagtt 10020

ctttctgtag ccaggggaaa gaatgagttg agtttttggg atcctctctg tctttatgat 10080

tttatgattt ttttcccctg tttgatgccc tgttccccag acatatagac ccagaatgac 10140

tcagttctgt taaagtaggt tcaatccaaa gtgggggcaa gagatgggag cgaagatgag 10200

ataggaatcc aggaaggcag cagattccag aggctttcaa ggggggtggt gggtgggtgt 10260

gaatgggaac agaggggatg gagccagtgg attacagagg agagagggag aggaaagaga 10320

gagagagaga ggaatgaggg agaggagaga gaggggcaga aaggcagctg catggatctg 10380

gtagttggta ctaagagaga gaagccgaca gacaaggaga ggttgagggg gaagagggag 10440

atttggggag gtagagagga aatacaggct ctacatctga agaaggcagt ctgctccctc 10500

ccttttattc tattctttgg gtcttctatc cactgtgttc agtggccctt taatcctccc 10560

ccactttcac tctgattcag accattcttc tctgatcctt tgtctgtctg cccatttgcc 10620

tcttgaggtt gacatcatga tgtctgtccc agtccttgcc ttgtcttttc ctggttcctt 10680

tatgtttctt taccccatct ttgccttcag tggtaggagt gggtgaatgg agtggcttcc 10740

cccacacaga gcctcagcag gggctcacca ttcaccttcc cacttggaat ccacatccta 10800

agaccagatg ccttcccgaa ctcctcactt cagggacaga agctgttgaa ggaaggttca 10860

gaatggctgc ttctttgctc tatctgagta ttgctctgaa atccccagtt aacctctctg 10920

gtctttatto cctcatgcac cccgtgtttt tccaacttgt tttttattcc cacccaagac 10980

tctggacgac ctggaggaac gagtgaagga ggctggaatt gagattactt tccgccagag 11040

tttcttctca gatccagctg tgcccgtcaa aaacctgaag gtcagatggc tgggagtggt 11100

gggctctgtt tacggaggga ccaagctggg ggacagtgac tggttggaga ggaaagccag 11160

gcgggggcag gttttgattc tctgaggcaa tagcatctcc tggggaagtt tagctccatc 11220

ttccagttga cgtttattca ctatacgttg agcgttaccc tgcactaage actttgggat 11280

gggaaatcaa agctgtgaag acatctggct tagcccctca ggcattcccg ggcatccctc 11340

aggagctgtt tctttctctg ttgtagcgcc aggatgcccg aatcatcgtg ggacttttct 11400

atgagactga agcccggaaa gttttttgtg aggtggagtt ggatctgaag agggaggggc 11460

actgggtggg agtttccctt ggttttcttg tggggcctcc tcttggcatc tgtgcctgag 11520

ttgatagcat atgatctgag gtgacgatto ataggatgtc tctgtctgtt ggctctgact 11580

gcatcccttg tctgcacaca catgatactt tcttcagate tcatttttct actgctttgt 11640

gtttcctgag aagcccatga attccatctg tcctgactgg ctggaaaagg ccactcagaa 11700

atacaggggc tggggagaaa cttagaagga agaattgtca gcctttccta ctatccccaa 11760

gacttgtaga tttctctttt tagttctact gctcttccct gattcccaag aggctaaata 11820

gtatcaagtg agataagaca aaaacaaaca aatgagcaaa caaaaactca gccattctcc 11880

tctgtattca ggtgtacaag gagcgtctct ttgggaagaa gtacgtctgg ttcctcattg 11940

ggtggtatgc tgacaattgg ttcaagatct acgacccttc tatcaactgc acagtggatg 12000

agatgactga ggcggtggag ggccacatca caactgagat tgtcatgctg aatcctgcca 12060

atacccgcag catttccaac atggtgagag tgtggggact tgcagtctgg cacctgggag 12120

ggtggagagg actgaggggg ccttgcaggg gaaagggtgg cagggagagg gtgcggaatt 12180

tggatataaa ggagaagagg gggctgtgcc caccctgaac ttgtctgcat tatgtttect 12240

gtggatccta cctttgctct gacttccttg ggtagagaga gaaaaaaaaa aaaacgatgg 12300

agttgtatgt tcagtaggtt cctgatgagt ggaagggctg ttaccatgga gacgaggage 12360

agttggtgag aagtcaggag gaaccggcat taatgataat atggatgctt gtatactcaa 12420

gcacaccttt acaggagcac tgtgtctggg cagaattgca tttcattttc ttggtgattt 12480

atgttagtgt tttagagttg cttaatattc actcatgatt gatatgcaat tagcttggat 12540

cctgttgctt tttttaatga ttcttttttt agaattttat gtggagaagg ggcttttgaa 12600

atcatttage cccagacage tggttaatga cagacttgga gcgaggaggc gcattctctg 12660

atttgagagg gctggggcag ccctgcagct gaggggcaga agtgagtgtg ggtgtgggca 12720

caggggaaga ggcttctttg ttgctcagca ctacattgta aagagtacag gaattttggg 12780

taagctcgat acggccacct atgtgtctgc ttattacacc aagtgtgtac ctgctttgga 12840

gagcatgtta ggggtgagtt aatggttgta aagccccaaa atagcttgat ttaaaaagtt 12900

ttactaacag tggcatttgt gtggtactta gattcatgat ttcagggatt ctaacagcaa 12960

aactctgatg tggacttatc tacattttgt agaccaggaa aatgagactc agagtggttt 13020

aatgacttgt ctcaggtcat gcagctacto agcagtccag ctggaattga atcctagtta 13080

aatctggctc caaactgctc tgctcatcac ttcccatgga aaaccatgaa gcctgactaa 13140



aaagtttgta cttttatctg ctaacactgt ttagctactg gcaattgctg agcaaaggag 13200

aaataagatt taggaagttg actctggtgg tgtgttgtga tgaaagatct gctgccacat 13260

ggactctgat gatacacact gttttgggac attctaaatg gactctatgt tttaaggtat 13320

gttagttgaa aaatacaatg aaaaaatttt ggaagatcac tttcctgtag agtacccaag 13380

aggtgagtca tccataaaac ctgggaaagt attggaactg gctaccaaag ccagaaagac 13440

ttgttggtgc cctgagccca ggacttgcca atcgttgctt ctgtcttata gcagggagct 13500

agaggaggct gacagaaaac agggatttgg ctggatctag tggctcacac ctgtagtccc 13560

cagcaccttg ggaggccaag gcagaggatc actggagccc aggagttcaa gaccagcctg 13620

ggcaatatag tgagaccccc agctctaaac aaaaagagag agagagagaa cagagagatg 13680

gttagggaca tagagggaca cctgagcatt ggggtgggaa gacttggaag gtccctttct 13740

gactttgtgt ctagagaaag atggttcctg cttttgaggc catagggctt ccagtgggac 13800

cagcctaaaa tgccagtggg gaagccaatg ttttctgaag aggatagagc agtcttaaca 13860

ataggttagg ggcaaaagag attatagatt aatcaaacag cacaaataga agtggatcaa 13920

agcaagggtt ggacctaggg ggccggagcc atggagactt agaaaagaag cagagttgct 13980

tttattccct aaggatggcc ttatgtttag atcaatagtt ctcaaacttt aacatccgtc 14040

agaaccacct ggaaaggtag ttagttcaca ggttatcagg cccttcccct ggaaattctg 14100

attcagtaga tctgggctag ggcctgagaa ctgacatttc tagcaagtcc ctggggatgc 14160

agatgtactg gtctggggat cacacctcga gaactattag ttagggtagt ggttttcaac 14220

tactacccta gactcagacg ctatactatc tggaggcatt tttggttgtt acagttgggg 14280

gtaggggatg gggagggata catgctcctg atatctaatg tgtagaagcc aaagatgatt 14340

ctaaatatcc tacaaagcac agcccctggc aacaaagaat tatcttgctc aaaatgttaa 14400

tagtgcagag aatgagaaac cctagtttag agaaaacatc tttaggggca atatgtggaa 14460

atggagagtg ggttagagtg gttttagaga aatgtagctg tgggctagag gggaatgtgg 14520

gaggtggcat cctggagata agattgtgag gaaatcttga ttggggtaga gatcccatca 14580

gacctaggac cagtacaaac taaaaagcta cctcaagata tacattttag cccactgtca 14640

agcatccatt cttgagagcc agacaaggct gttaaaaaaa ttaggtataa atttgcactt 14700

ggttgattaa ctaattgctg tgggttgagg ggtctttatt gttcagattt ccttaagctg 14760

cagagtagag tgtctctttg acaatctata actgtatctt tactgactca agggggaagc 14820

attctactct tctttactct tggggtggca ggagcagtgg tgcccccagt ggttaggcgt 14880

gttagtggta gtgacctggc gtgagcacag ggtctgacca cctgagcagg ggaccgcatc 14940

gtgctgagca gattaatccc tttctttctg ggtgattttt ttgatgccat atttaccttg 15000

aactgaagat tggatagacc aatctttcaa tttgaagcca aaagactact caaagtatta 15060

gcctagctgc tatttgtgca ggtgctctta gagagaggca gtctcatgta cagagactgt 15120

gtagggtggc tggtaagagt atggattagc tctgctactc attaatagta taactttttt 15180

ataggcaagt tatataactt ttctgtgcct cagttttctt atctctaaaa tggggataat 15240

aacacctcat tggattgttt gaggattaaa taaggtaata tagtttcctc aggaaaatgc 15300

tcgatacgtc ctaaggactg tatacatgtt agccaccatc atcgttatca ttatcatcat 15360

catcctgtgt aaggagggat cgatatcaat gaaacatttc aacaaaagag ttaagaggac 15420

tcagtgattt gaaagggtct gatgtaattc caaggcttca gtctcattta ctgggagctg 15480

tttgggagta agaaaaaatt gagcttcatc ttggatattt tgattttgag attattcatc 15540

atacattaaa aatgcctcag agtcagttag aaatatggac ttgaggctgg gcgcggtggc 15600

tcacgcctat aatcccagca ctttgggagg ctgaggcagg tggatcacaa ggccaggagt 15660

tcaagaccag cctggctaac atggtgaaac cccgtctctg ctaaaaatac acaaatcagc 15720

tgggtgtggt gtcgtgtgcc tgtaatccca gctacttggg aggctgagac acaagaatcg 15780

cttgaaccca ggaggcagag gttgcagtga gccaagatcg cactactgca ctccagcctg 15840

gcaacagagc aagactccat ctcaaaaaaa aaaaaaaaaa aagaaagaaa gaaagaaaag 15900

aaatatggac ttgaaatatt gggctgaaat tatagatctg agtatcaata acaaagatga 15960

ggttgagagt caaggaaatt cacgtagaga aaatgtaact tacttcatac ccagcatttt 16020

tatacatgtt ctaatttcat ttcatactat tttagatagt attattctca ttttaaagct 16080

gaataaccaa ctagtgaggt ttaataactt gtttgagatt tcatagcagg taaaatgatt 16140

agaatatgaa ttcatccatt tatctatcca acagactttt tttttttttt tttttttttt 16200

agtagagacg gggtttcacc gtgttagcca ggatggtctc gatctcctga cctcgtgatc 16260

cgcccgcctc ggcctcccaa aatgctggga ttacaggcgt gagccaccgc gcccagcctt 16320

tttttttttt tttttttgag gtagagtatc cctctgctgc ccaggcagga gtgcagtggt 16380

acaatcgctg cagccttgac ctcctgggct caagtcatcc acccacctca gcccctccca 16440

agtaagctgg gatcacagac atatgccacc aagtctggct aacttttttt ttttttctcg 16500

agatagagtc ttgctctgtt gcctaggctg gagcacaatg gtgtgatctc ggctcactgc 16560

aacctctgcc tcctgggttc cagtgattct cctgcctcag ccttctgaat agctgggatt 16620

acaggtgcgt gccaccatgc ccagataagt ttttgtattt ttagtggaca tggggtttca 16680

ccatgttggt caggttggtc tcgaacacct aacctcatga ttcaccctcc tcagcctcct 16740

gaagtgctgg gattacaggc gtgagccact gctccaagcc aagtccggct aatttttttt 16800

ttttctgaga tggagtcttg ctctgttgcc caggctggag tgcaatggca tgatcttggc 16860

tcactgcaac ctccgcctcc tgggttcaag cgattctccg attctcctgc ctcagcctcc 16920

tgagtagctg ggattacggg agcccaccat cacacccagc taatttttgt attttttttt 16980

ttgagacaga gtttcattct tattgcccag gcttgagtgc aatggcgcga tcttggctca 17040

aaagtttgta cttttatctg ctaacactgt ttagctactg gcaattgctg agcaaaggag 13200

aaataagatt taggaagttg actctggtgg tgtgttgtga tgaaagatct gctgccacat 13260

ggactctgat gatacacact gttttgggac attctaaatg gactctatgt tttaaggtat 13320

gttagttgaa aaatacaatg aaaaaatttt ggaagatcac tttcctgtag agtacccaag 13380

aggtgagtca tccataaaac ctgggaaagt attggaactg gctaccaaag ccagaaagac 13440

ttgttggtgc cctgagccca ggacttgcca atcgttgctt ctgtcttata gcagggagct 13500

agaggaggct gacagaaaac agggatttgg ctggatctag tggctcacac ctgtagtccc 13560

cagcaccttg ggaggccaag gcagaggatc actggagccc aggagttcaa gaccagcctg 13620

ggcaatatag tgagaccccc agctctaaac aaaaagagag agagagagaa cagagagatg 13680

gttagggaca tagagggaca cctgagcatt ggggtgggaa gacttggaag gtccctttct 13740

gactttgtgt ctagagaaag atggttcctg cttttgaggc catagggctt ccagtgggac 13800

cagectaaaa tgccagtggg gaagccaatg ttttctgaag aggatagage agtcttaaca 13860

ataggttagg ggcaaaagag attatagatt aatcaaacag cacaaataga agtggatcaa 13920

agcaagggtt ggacctaggg ggccggagcc atggagactt agaaaagaag cagagttgct 13980

tttattccct aaggatggcc ttatgtttag atcaatagtt ctcaaacttt aacatccgtc 14040

agaaccacct ggaaaggtag ttagttcaca ggttatcagg cccttcccct ggaaattctg 14100

attcagtaga tctgggctag ggcctgagaa ctgacatttc tagcaagtcc ctggggatgc 14160

agatgtactg gtctggggat cacacctcga gaactattag ttagggtagt ggttttcaac 14220

tactacccta gactcagacg ctatactatc tggaggcatt tttggttgtt acagttgggg 14280

gtaggggatg gggagggata catgctcctg atatctaatg tgtagaagcc aaagatgatt 14340

ctaaatatcc tacaaagcac agcccctggc aacaaagaat tatcttgctc aaaatgttaa 14400

tagtgcagag aatgagaaac cctagtttag agaaaacatc tttaggggca atatgtggaa 14460

atggagagtg ggttagagtg gttttagaga aatgtagctg tgggctagag gggaatgtgg 14520

gaggtggcat cctggagata agattgtgag gaaatcttga ttggggtaga gatcccatca 14580

gacctaggac cagtacaaac taaaaagcta cctcaagata tacattttag cccactgtca 14640

agcatccatt cttgagagcc agacaaggct gttaaaaaaa ttaggtataa atttgcactt 14700

ggttgattaa ctaattgctg tgggttgagg ggtctttatt gttcagattt ccttaagctg 14760

cagagtagag tgtctctttg acaatctata actgtatctt tactgactca agggggaago 14820

attctactct tctttactct tggggtggca ggagcagtgg tgcccccagt ggttaggcgt 14880

gttagtggta gtgacctggc gtgagcacag ggtctgacca cctgagcagg ggaccgcatc 14940

gtgctgagca gattaatccc tttctttctg ggtgattttt ttgatgccat atttaccttg 15000

aactgaagat tggatagacc aatctttcaa tttgaageca aaagactact caaagtatta 15060

gcctagctgc tatttgtgca ggtgctctta gagagaggca gtctcatgta cagagactgt 15120

gtagggtggc tggtaagagt atggattagc tctgctactc attaatagta taactttttt 15180

ataggcaagt tatataactt ttctgtgcct cagttttctt atctctaaaa tggggataat 15240

aacacctcat tggattgttt gaggattaaa taaggtaata tagtttcctc aggaaaatgc 15300

tcgatacgtc ctaaggactg tatacatgtt agccaccate atcgttatca ttatcatcat 15360

catcctgtgt aaggagggat cgatatcaat gaaacatttc aacaaaagag ttaagaggac 15420

tcagtgattt gaaagggtct gatgtaattc caaggcttca gtctcattta ctgggagctg 15480

tttgggagta agaaaaaatt gagettcatc ttggatattt tgattttgag attattcatc 15540

atacattaaa aatgcctcag agtcagttag aaatatggac ttgaggctgg gcgcggtggc 15600

tcacgcctat aatcccagca ctttgggagg ctgaggcagg tggatcacaa ggccaggagt 15660

tcaagaccag cctggctaac atggtgaaac cccgtctctg ctaaaaatac acaaatcage 15720

tgggtgtggt gtcgtgtgcc tgtaatccca gctacttggg aggctgagac acaagaatcg 15780

cttgaaccca ggaggcagag gttgcagtga gccaagatcg cactactgca ctccagcctg 15840

gcaacagage aagactccat ctcaaaaaaa aaaaaaaaaa aagaaagaaa gaaagaaaag 15900

aaatatggac ttgaaatatt gggctgaaat tatagatctg agtatcaata acaaagatga 15960

ggttgagagt caaggaaatt cacgtagaga aaatgtaact tacttcatac ccagcatttt 16020

tatacatgtt ctaatttcat ttcatactat tttagatagt attattctca ttttaaagct 16080

gaataaccaa ctagtgaggt ttaataactt gtttgagatt tcatagcagg taaaatgatt 16140

agaatatgaa ttcatccatt tatctatcca acagactttt tttttttttt tttttttttt 16200

agtagagacg gggtttcacc gtgttagcca ggatggtctc gatctcctga cctcgtgatc 16260

cgcccgcctc ggcctcccaa aatgctggga ttacaggcgt gagecaccgc gcccagcctt 16320

tttttttttt tttttttgag gtagagtato cctctgctgc ccaggcagga gtgcagtggt 16380

acaatcgctg cagccttgac ctcctgggct caagtcatcc acccacctca gcccctccca 16440

agtaagctgg gatcacagac atatgccacc aagtctggct aacttttttt ttttttctcg 16500

agatagagto ttgctctgtt gcctaggctg gagcacaatg gtgtgatctc ggctcactgc 16560

aacctctgcc tcctgggttc cagtgattct cctgcctcag ccttctgaat agctgggatt 16620

acaggtgcgt gccaccatgc ccagataagt ttttgtattt ttagtggaca tggggtttca 16680

ccatgttggt caggttggtc tcgaacacct aacctcatga ttcaccctcc tcagcctcct 16740

gaagtgctgg gattacaggc gtgagccact gctccaagcc aagtccggct aatttttttt 16800

ttttctgaga tggagtcttg ctctgttgcc caggctggag tgcaatggca tgatcttggc 16860

tcactgcaac ctccgcctcc tgggttcaag cgattctccg attctcctgc ctcagcctcc 16920

tgagtagctg ggattacggg agcccaccat cacacccage taatttttgt attitttttt 16980

ttgagacaga gtttcattct tattgcccag gcttgagtgc aatggcgcga tcttggctca 17040



cagcaacctc cgcctcccag gttcaagcca ttctcctgcc tcagcctccg gagtagctgg 17100

gattacaggc atgcgccacc acacccggct aattttgtat ttttagtaga gacagggttt 17160

ctccatgttg ctcaggctgg tctcgaactc cggacctcag gtgatccacc cgcctcagcc 17220

tcccaaagtg ctgggattac aggcgtgagc caccgtgccc agctaatttt tgtatttttc 17280

atagagacag ggtttcacca tgttggccag gctggtcttg aactcctgac ctcatgatct 17340

gcccgccttg acctcccaaa gtcctgagat tacagatgtg agcctccgtg cccaggccaa 17400

gtctggctaa tttttaaaaa aattttgtag agttgggtcc tctctgtttt gcccagtctt 17460

gtctcaaact cctgggctca aggaatcctc ctgcgttggc ctctgaaaat gaaaatgttg 17520

ggattacagg cgtgagcccc ctgtgcctgg ctgccttttt tttttttttt ttttaaaggc 17580

agagtctcac tccatcgccc aggctgaagt gcagtggcgt gatctctgct cactgcaacc 17640

tctgcctctt gagttcaagc gattcttcta cctcagcttc ccaagtagct gggattacgg 17700

gagcccacca acacacccag ctaatttttg tatttttagt agagacgggt ttcaccaggt 17760

tggccaggct gtctggaatt cctgacctca ggtgatccac cctccttggc ctcccaaaga 17820

gctgggatta caagtgtgag ccactgtgcc cagcctgact tgttttttat aatgcctttt 17880

tttttttttt ttgagacgga gtcttgctct gtcgcccagg ctggagtgta gtggcgtcat 17940

ctcagctcac tgtaacctcc acctcctggg ttgaagtgat tttctcacct cagccctcag 18000

cctcctgagt agttgggact gcaagtgcac accaccatgc ccagctaatt ttttgtattt 18060

tagtagagat ggggtttcac catgttgccc agctggtctt taactcctga gctcaggcag 18120

tctgcttacc ttggcctccc aaagtgctag gattaaaggt gtgagccact gtgcctggcc 18180

tttttttttt tttttttttt ttgagcagtt ttagtttccc agcagaattg agatgaaggt 18240

acagaaactt cccatatgct tcccacatgc atagccttct acattatcga catcctccgc 18300

cagagtggta catttgttac aactgatgaa cctacattga tacatcataa tcacccaaag 18360

tccatagttt acattagagt tcacccttgg tgttatatat tctatgggtt tggacaaatg 18420

tataatgaga cgtatctact attaaatact ttacagagta ttttcactgg cctaatccaa 18480

tggacattta ttgttacttc attatggttg ggcacagtgc tagatgctga tgattaagag 18540

agggcatggg atttggtctt gtcctcaagg gtagaaccta ggcccattgc atcttcaaag 18600

cccaggctcc ttcaaagccc agtgtagtag caactgctgt accttgcctg tgccctttgc 18660

gtatctcact cctctatctc tctagaaagt tggagagaaa agtgagcaag gcatgaggaa 18720

caaagttatt tatttattct tcattcatct atttattctt tcattaccgt ttgtgttaaa 18780

acattccaaa cccaaacaat tatttgtatg gtcccctgtg tattacttgt ggtttcccaa 18840

gaagtagttg ctaagctttt ccttgtatgg tttctgtgag gtaaggaagg aatgatgtga 18900

ttttctccag tatgtagaat gcagttccaa gaggttaagt aatttactta cagttattta 18960

gccaaacaag gttactgcaa ggtatatgaa gtcaggtctc ttgacccagt tcatgagaga 19020

gttaaaggaa ctatcattct ttttagcttt catggaaaaa gaaggttgag tgttgggagg 19080

ggtgtgggta ggattgataa tggacttcaa aaatgtgaag ggtatttctg tagttttcat 19140

tcttctgaaa gccttctaag aggcagtgaa ccaaaagcac acaagaatgg caagaagtta 19200

gcatgctgaa gaaatatcct cctggctggc aagcagagtg agaagactgc tatcaccttt 19260

tctagaatct tttggaattg taggagctgt tagatcctgg gttaactcta tgaagaaagt 19320

cagaaggatc agagaacatc agtgtcacag ctcttcattg gaatatccat gtctcctcct 19380

ttactctgct ctaccttcca tcctttgcca ctaattatcc agagtgtttg tcaaaattct 19440

ctgtttgcag ttctgagcta gcaactgtac acactaacac catcagacac agctaatacc 19500

tactctagtc tagtagcttc cgatctaagg cagacacatg ggtatagtta aagattttga 19560

atgtacatgt gtccaatctg acaacagtaa cacaaaccat ccattcaagt agaagtgatt 19620

gagtcagaat tggattgcac cccttccccc acacccacac acatttcagt tctttcctca 19680

tgattttttc ctcccaagac atcccaggaa tttgtggaga aactaaccaa gcgactgaaa 19740

agacaccctg aggagacagg aggcttccag gaggcaccgc tggcctatga tgccatctgg 19800

gccttggcac tggccctgaa caagacatct ggaggaggcg gccgttctgg tgtgcgcctg 19860

gaggacttca actacaacaa ccagaccatt accgaccaaa tctaccgggc aatgaactct 19920

tcgtcctttg agggtgtctc tgtgagttaa aacttccttc atactcccct gtcttcccaa 19980

tcttgagaga gactcccaag aggcaccttc tacaaacatg cattctctgt ttttctcagt 20040

tacttctttg cagaatcagt ctccgaccag agaagtaggg accttcaaat tagaagaacc 20100

catcaaagac tagaggaaaa aaaatgatgt attccatttt tttaaacccc tcccctcatt 20160

tcttttcaaa ctagaccaag tattcatgag tcagatgaga actataggat tttgaaagac 20220

aaaacagtct gaaaggtcat cttcttattc cttttaaaat gaaaagatta gtttccagag 20280

agatttgctg acttgcttag gccacacaac cagaagcctg ctggtgttct gtctggggat 20340

tttttcccat tcaaatctca taagtgaagc tccttctcca aagaataatg tttctaaaat 20400

ctagggtatg ggcatctggg gtatgtccta tatgcaggca aatgccataa atagcattca 20460

ttcagaggct caattacatc aaaaacagaa ggatttaaag agtccctgat gttctctttc 20520

actcttgctt ttgtctcctt tgccttgctc cacatgttcc ttccctcagg gccatgtggt 20580

gtttgatgcc agcggctctc ggatggcatg gacgcttatc gagcagcttc agggttagta 20640

caggggcagg aggggaccgg acatgggggc taggctgggg ctgggctggg atgccccctg 20700

gggaagaatg ccagagacat cacaagattg ccctggcacc tcccaacttc tgcccttctc 20760

ttttaactct gttcatcaag cttgtaaata ataataataa taagcttaac tacaagaaga 20820

ttgatgtctt tgagttgcac tggttttgct cttgaaaaga ggtgtgcagg ctgggtgtgg 20880

tggctcaccc ctgtaatccc agcacttttg ggaggccaag gcaggcagat catgatcatg 20940

cagcaacctc cgcctcccag gttcaagcca ttctcctgcc tcagcctccg gagtagctgg 17100

gattacaggc atgcgccacc acacccggct aattttgtat ttttagtaga gacagggttt 17160

ctccatgttg ctcaggctgg tctcgaacto cggacctcag gtgatccacc cgcctcagcc 17220

tcccaaagtg ctgggattac aggcgtgage caccgtgccc agctaatttt tgtatttttc 17280

atagagacag ggtttcacca tgttggccag gctggtcttg aactcctgac ctcatgatct 17340

gcccgccttg acctcccaaa gtcctgagat tacagatgtg agcctccgtg cccaggccaa 17400

gtctggctaa tttttaaaaa aattttgtag agttgggtcc tctctgtttt gcccagtctt 17460

gtctcaaact cctgggctca aggaatcctc ctgcgttggc ctctgaaaat gaaaatgttg 17520

ggattacagg cgtgagcccc ctgtgcctgg ctgccttttt tttttttttt ttttaaagga 17580

agagtctcac tccatcgccc aggctgaagt gcagtggcgt gatctctgct cactgcaaco 17640

tctgcctctt gagttcaage gattcttcta cctcagcttc ccaagtagct gggattacgg 17700

gageccacca acacacccag ctaatttttg tatttttagt agagacgggt ttcaccaggt 17760

tggccaggct gtctggaatt cctgacctca ggtgatccac cctccttggc ctcccaaaga 17820

gctgggatta caagtgtgag ccactgtgcc cagcctgact tgttttttat aatgcctttt 17880

tttttttttt ttgagacgga gtcttgctct gtcgcccagg ctggagtgta gtggcgtcat 17940

ctcagctcac tgtaacctcc acctcctggg ttgaagtgat tttctcacct cagccctcag 18000

cctcctgagt agttgggact gcaagtgcac accaccatgo ccagctaatt ttttgtattt 18060

tagtagagat ggggtttcac catgttgccc agctggtctt taactcctga gctcaggcag 18120

tctgcttacc ttggcctccc aaagtgctag gattaaaggt gtgagccact gtgcctggcc 18180

tttttttttt tttttttttt ttgagcagtt ttagtttccc agcagaattg agatgaaggt 18240

acagaaactt cccatatgct tcccacatgc atagccttct acattatcga catcctccgc 18300

cagagtggta catttgttac aactgatgaa cctacattga tacatcataa tcacccaaag 18360

tccatagttt acattagagt tcacccttgg tgttatatat tctatgggtt tggacaaatg 18420

tataatgaga cgtatctact attaaatact ttacagagta ttttcactgg cctaatccaa 18480

tggacattta ttgttacttc attatggttg ggcacagtgc tagatgctga tgattaagag 18540

agggcatggg atttggtctt gtcctcaagg gtagaaccta ggcccattgc atcttcaaag 18600

cccaggctcc ttcaaagccc agtgtagtag caactgctgt accttgcctg tgccctttgo 18660

gtatctcact cctctatctc tctagaaagt tggagagaaa agtgagcaag gcatgaggaa 18720

caaagttatt tatttattct tcattcatct atttattctt tcattaccgt ttgtgttaaa 18780

acattccaaa cccaaacaat tatttgtatg gtcccctgtg tattacttgt ggtttcccaa 18840

gaagtagttg ctaagctttt ccttgtatgg tttctgtgag gtaaggaagg aatgatgtga 18900

ttttctccag tatgtagaat gcagttccaa gaggttaagt aatttactta cagttattta 18960

gccaaacaag gttactgcaa ggtatatgaa gtcaggtctc ttgacccagt tcatgagaga 19020

gttaaaggaa ctatcattct ttttagcttt catggaaaaa gaaggttgag tgttgggagg 19080

ggtgtgggta ggattgataa tggacttcaa aaatgtgaag ggtatttctg tagttttcat 19140

tcttctgaaa gccttctaag aggcagtgaa ccaaaagcac acaagaatgg caagaagtta 19200

gcatgctgaa gaaatatcct cctggctggc aagcagagtg agaagactgc tatcaccttt 19260

tctagaatct tttggaattg taggagctgt tagatcctgg gttaactcta tgaagaaagt 19320

cagaaggatc agagaacato agtgtcacag ctcttcattg gaatatccat gtctcctcct 19380

ttactctgct ctaccttcca tcctttgcca ctaattatcc agagtgtttg tcaaaattct 19440

ctgtttgcag ttctgagcta gcaactgtac acactaacac catcagacac agctaatacc 19500

tactctagtc tagtagcttc cgatctaagg cagacacatg ggtatagtta aagattttga 19560

atgtacatgt gtccaatctg acaacagtaa cacaaaccat ccattcaagt agaagtgatt 19620

gagtcagaat tggattgcac cccttccccc acacccacac acatttcagt tctttcctca 19680

tgattttttc ctcccaagac atcccaggaa tttgtggaga aactaaccaa gcgactgaaa 19740

agacaccctg aggagacagg aggcttccag gaggcaccgo tggcctatga tgccatctgg 19800

gccttggcac tggccctgaa caagacatct ggaggaggcg gccgttctgg tgtgcgcctg 19860

gaggacttca actacaacaa ccagaccatt accgaccaaa tctaccggga aatgaactct 19920

tcgtcctttg agggtgtctc tgtgagttaa aacttccttc atactcccct gtcttcccaa 19980

tcttgagaga gactcccaag aggcacctto tacaaacatg cattctctgt ttttctcagt 20040

tacttctttg cagaatcagt ctccgaccag agaagtaggg accttcaaat tagaagaacc 20100

catcaaagac tagaggaaaa aaaatgatgt attccatttt tttaaacccc tcccctcatt 20160

tcttttcaaa ctagaccaag tattcatgag tcagatgaga actataggat tttgaaagac 20220

aaaacagtct gaaaggtcat cttcttattc cttttaaaat gaaaagatta gtttccagag 20280

agatttgctg acttgcttag gccacacaac cagaageetg ctggtgttct gtctggggat 20340

tttttcccat tcaaatctca taagtgaage tccttctcca aagaataatg tttctaaaat 20400

ctagggtatg ggcatctggg gtatgtccta tatgcaggca aatgccataa atagcattca 20460

ttcagaggct caattacatc aaaaacagaa ggatttaaag agtccctgat gttctctttc 20520

actcttgctt ttgtctcctt tgccttgctc cacatgttcc ttccctcagg gccatgtggt 20580

gtttgatgcc agcggctctc ggatggcatg gacgcttatc gagcagettc agggttagta 20640

caggggcagg aggggaccgg acatgggggc taggctgggg ctgggctggg atgccccctg 20700

gggaagaatg ccagagacat cacaagattg ccctggcace tcccaacttc tgcccttctc 20760

ttttaactct gttcatcaag cttgtaaata ataataataa taagcttaac tacaagaaga 20820

ttgatgtctt tgagttgcac tggttttgct cttgaaaaga ggtgtgcagg ctgggtgtgg 20880

tggctcaccc ctgtaatccc agcacttttg ggaggccaag gcaggcagat catgatcatg 20940



gtcaggagtt tgagaccagc cagaccaaca tggtgaaacc tgtctctacc aaaaatacaa 21000

aaaaaaaaaa aaaaattagc tgggtgtggt ggcaggtgcc tgtagtccca gctacttggg 21060

aggctgaggc aggagaatca cttgaaccca ggaggcagag gttgcagtga gctgagatca 21120

cgccactgca ctccagcctg ggtgatagag taagactctg tctcaaagaa aaaagaaaag 21180

aaaagagaca tgcaaattaa aaacagctac tctctttccc agtggcttcc attaatttca 21240

ggaatttccc cttgagtggc ttgggttgag aggttgatga cctgtcagtt agactcaaga 21300

aagctgaatc taggagaacc gctatttttt ttttaaggga atctgccaaa tttccttgct 21360

gtgtaaagct tcaatgtgta tagcttggct tttgtagatt gtattttctt gaaacttagc 21420

acacaggtat ttgcagaact tctaggagtt aatttttctg ctccactcgg ctctcagtct 21480

tttacggcat ggccaagaga gctatttctt ggcctcctgt gaaaagtttc tttcttcctt 21540

tctccccacc tccacatcct ttcagctcct ctttgtatcc aggacaagag gaaatggact 21600

tcagccatgg tgaaaggagt gtgagttggc ttttgaagga aaagttatgg taacggaaac 21660

agttctagaa cagaaatctt agaaatgacc aaattttact caatggcgct ttaagaggca 21720

gatataactt atccaaggaa ttaaaaccca agccaacaga agagaatgtt ctaaaattaa 21780

aatgaaagcc actgggaaaa tagagcctgc ccatcatgag aggaagaata agcagaaata 21840

tgtgtaaagc tttagaagcc aaaatcaaag tgagagacat ctcgccgaga gaggtgtgag 21900

gaatggaata ggtggcagac atgttgtgga gcctcctcac tgaagacttt taaacataga 21960

tattcttatt tatttgagtt gtcttgggaa ccaccttata ttgcttttaa gtcatgttgc 22020

tgattcaaga gtctcgtagg tccttccaag catccttagg gcctcaggtg aaaataaaat 22080

cagatacaac catgcaaagc tctagggaag tgggaagttg aaaatgccta ggatcagctc 22140

tttggctacc tgtggtcact ccttttattg tcgtctgccc aggtggcagc tacaagaaga 22200

ttggctacta tgacagcacc aaggatgatc tttcctggtc caaaacagat aaatggattg 22260

gtgagtggat cttgtttgta ttttccttca gcccctctcg acagtcaagg gaaaaagtca 22320

tgcctttgag tgaggatgga atggtagaga ctgttaggtt ggaatgtggc tggcagctgg 22380

gccaggagaa agggttaagt gagagtgaat acaaccccta aggcgtgggt aggggagact 22440

ggtgtatttg gagagggaat aggcggtggt tagtactatt tttaatggtg cattgctggg 22500

gtaactgggg attagaggca gggggtgggc agagggcggg aaatggaaac tccatttggg 22560

tttcccagat gtcctggtgt cttgatatat ttgaaccagc tacttcaagc ccagagctgt 22620

ctctttgtct gtctctgtca ggaaaacggt tgcttaaact atggaggagg agggaaaacc 22680

tcatgtaatt gtcatctgcc aaaatgtgct ttttattttt atatgtattt ttaaaaattt 22740

tcctattttt atgtaattta gaggtagacg tgcagttgtg ttacatgaat atattgcata 22800

gtggtgaagt ccgggcgttt agtgtgcctg tcacccgaac agtgcacctt gtacctaata 22860

ggtagtatta catccctcaa aatatacttt ttaaagagag aaagcaagca gttattcttt 22920

gtgtacttgg tctaaatgat aggacatagg agagaaactg aaggtggaca aaaggaagga 22980

cctactgata aaagaaagcc tccttgagaa tgaaggggag gctcaaccat tgaagatggc 23040

tgccgtctgc cctgcccagc agatatccag tcattcccag cactgctgga gttttgccct 23100

tttttttttt tttttacaat tcgaatttag gacaatgttc tggattgcta taaatgctgc 23160

atggcctaaa ttattcttta aaaaaaaaac taagcaaatt gaaattagtt ttttttggtg 23220

aactctgaca aatttgaact tccccctaat aataactgga aaacatattt gggaatatta 23280

ccctgccagg attaaaattt cagattagct ttccttcttt ttttgtttgt cttaagaata 23340

ggtgtccaca ctagatactt caaggccttt ttagctttat gattccataa ttgtcattta 23400

aaactttgat ttgggttata agaaacctta taacattttt taatgatccc cttctttctc 23460

ctcccatttt cctttgctgt aagaaagaca gaaaaactta aagaacaaac aaaaacaaag 23520

actacaactt tggggacatg cctcagcatt tcccaaccta tggatagacc attcactcca 23580

tcttctcatc tcatttctgg ttgcttccta acggccccag tggcactgag cattctgcct 23640

gcagtaacct ctgtccagtg cagttagggc ctcatgtccc cagccaatga ctgaatgtcc 23700

atcagcaatc tagttctttg cccttttctc ctatcccgtc ttcattcctt tgtcctcctt 23760

cccttctctt ttcccttccc ctcttcctcc cctgtgccat gcaggagggt cccccccagc 23820

tgaccagacc ctggtcatca agacattccg cttcctgtca cagaaactct ttatctccgt 23880

ctcagttctc tccagcctgg gcattgtcct agctgttgtc tgtctgtcct ttaacatcta 23940

caactcacat gtccggtaag tttctcttct gacgttttcc ttgtctgcct ctctgagata 24000

ctgatcatgt tcctggacag gatgagaata aaacctgtgt aactcccatg gccatgtatc 24060

atggagtttt tcattctgac ttgttgagaa tgaaaacagg gaaaccagat ataaccccca 24120

ctcctactcc aaagtagcta acgggaggaa aaaagaaaag aagagaaaaa aacaaccttt 24180

ggggccaggt ctcacagtct tggactctac ataaatagcc tgtattctag tgggggcctg 24240

tgcttgggaa gccctctgca actccatctt cagccccatg actgcattgc tctgcctctc 24300

aaggctccac tgtcttctcc aatcctgtct tcctttagcc cctggccctg aaattagggt 24360

catgccattg cgtggtattt ggagagctca gcctccctgg agaagagggg taattctctc 24420

tccctctcac cctctccacc tctgccctag ttatatccag aactcacagc ccaacctgaa 24480

caacctgact gctgtgggct gctcactggc tttagctgct gtcttccccc tggggctcga 24540

tggttaccac attgggagga accagtttcc tttcgtctgc caggtgagga ggtggtgggc 24600

aaattcctta caggatgtga ctctcccacc cgtctcagga gcaccttcca tgatttatga 24660

ttctctgccc ttcctcctca gctttccctg actcttgtcc ctgttctttc cttctagcat 24720

cacccctctg ttctctgttt ggctctgtcc cttctttctg tgtctgcagg ccattttcat 24780

tctgtagttt acttgtcagt tccaaggttg ccatggcagg ccttgcagag aagaggaggg 24840

gtcaggagtt tgagaccago cagaccaaca tggtgaaacc tgtctctacc aaaaatacaa 21000

aaaaaaaaaa aaaaattagc tgggtgtggt ggcaggtgcc tgtagtccca gctacttggg 21060

aggctgaggc aggagaatca cttgaaccca ggaggcagag gttgcagtga gctgagatca 21120

cgccactgca ctccagcctg ggtgatagag taagactctg tctcaaagaa aaaagaaaag 21180

aaaagagaca tgcaaattaa aaacagctac tctctttccc agtggcttcc attaatttca 21240

ggaatttccc cttgagtggc ttgggttgag aggttgatga cctgtcagtt agactcaaga 21300

aagctgaatc taggagaacc gctatttttt ttttaaggga atctgccaaa tttccttgct 21360

gtgtaaagct tcaatgtgta tagcttggct tttgtagatt gtattttctt gaaacttagc 21420

acacaggtat ttgcagaact tctaggagtt aatttttctg ctccactcgg ctctcagtct 21480

tttacggcat ggccaagaga gctatttctt ggcctcctgt gaaaagtttc tttcttcctt 21540

tctccccacc tccacatcct ttcagctect ctttgtatcc aggacaagag gaaatggact 21600

tcagccatgg tgaaaggagt gtgagttggc ttttgaagga aaagttatgg taacggaaac 21660

agttctagaa cagaaatctt agaaatgace aaattttact caatggcgct ttaagaggca 21720

gatataactt atccaaggaa ttaaaaccca agccaacaga agagaatgtt ctaaaattaa 21780

aatgaaagcc actgggaaaa tagagcctgc ccatcatgag aggaagaata agcagaaata 21840

tgtgtaaagc tttagaagcc aaaatcaaag tgagagacat ctcgccgaga gaggtgtgag 21900

gaatggaata ggtggcagac atgttgtgga gcctcctcac tgaagacttt taaacataga 21960

tattcttatt tatttgagtt gtcttgggaa ccaccttata ttgcttttaa gtcatgttgc 22020

tgattcaaga gtctcgtagg tccttccaag catccttagg gcctcaggtg aaaataaaat 22080

cagatacaac catgcaaage tctagggaag tgggaagttg aaaatgccta ggatcagctc 22140

tttggctacc tgtggtcact ccttttattg tcgtctgccc aggtggcage tacaagaaga 22200

ttggctacta tgacagcace aaggatgatc tttcctggtc caaaacagat aaatggattg 22260

gtgagtggat cttgtttgta ttttccttca gcccctctcg acagtcaagg gaaaaagtca 22320

tgcctttgag tgaggatgga atggtagaga ctgttaggtt ggaatgtggc tggcagctgg 22380

gccaggagaa agggttaagt gagagtgaat acaaccccta aggcgtgggt aggggagact 22440

ggtgtatttg gagagggaat aggcggtggt tagtactatt tttaatggtg cattgctggg 22500

gtaactgggg attagaggca gggggtggga agagggcggg aaatggaaac tccatttggg 22560

tttcccagat gtcctggtgt cttgatatat ttgaaccage tacttcaage ccagagctgt 22620

ctctttgtct gtctctgtca ggaaaacggt tgcttaaact atggaggagg agggaaaacc 22680

tcatgtaatt gtcatctgcc aaaatgtgct ttttattttt atatgtattt ttaaaaattt 22740

tcctattttt atgtaattta gaggtagacg tgcagttgtg ttacatgaat atattgcata 22800

gtggtgaagt ccgggcgttt agtgtgcctg tcacccgaac agtgcacctt gtacctaata 22860

ggtagtatta catccctcaa aatatacttt ttaaagagag aaagcaagca gttattcttt 22920

gtgtacttgg tctaaatgat aggacatagg agagaaactg aaggtggaca aaaggaagga 22980

cctactgata aaagaaagcc tccttgagaa tgaaggggag gctcaaccat tgaagatggc 23040

tgccgtctgc cctgcccagc agatatccag tcattcccag cactgctgga gttttgccct 23100

tttttttttt tttttacaat tcgaatttag gacaatgttc tggattgcta taaatgctgc 23160

atggcctaaa ttattcttta aaaaaaaaac taagcaaatt gaaattagtt ttttttggtg 23220

aactctgaca aatttgaact tccccctaat aataactgga aaacatattt gggaatatta 23280

ccctgccagg attaaaattt cagattagct ttccttcttt ttttgtttgt cttaagaata 23340

ggtgtccaca ctagatactt caaggccttt ttagctttat gattccataa ttgtcattta 23400

aaactttgat ttgggttata agaaacctta taacattttt taatgatccc cttctttctc 23460

ctcccatttt cctttgctgt aagaaagaca gaaaaactta aagaacaaac aaaaacaaag 23520

actacaactt tggggacatg cctcagcatt tcccaaccta tggatagacc attcactcca 23580

tcttctcatc tcatttctgg ttgcttccta acggccccag tggcactgag cattctgcct 23640

gcagtaacct ctgtccagtg cagttagggc ctcatgtccc cagccaatga ctgaatgtcc 23700

atcagcaatc tagttctttg cccttttctc ctatcccgtc ttcattcctt tgtcctcctt 23760

cccttctctt ttcccttccc ctcttcctcc cctgtgccat gcaggagggt cccccccage 23820

tgaccagacc ctggtcatca agacattccg cttcctgtca cagaaactct ttatctccgt 23880

ctcagttctc tccagcctgg gcattgtcct agctgttgtc tgtctgtcct ttaacatcta 23940

caactcacat gtccggtaag tttctcttct gacgttttcc ttgtctgcct ctctgagata 24000

ctgatcatgt tcctggacag gatgagaata aaacctgtgt aactcccatg gccatgtato 24060

atggagtttt tcattctgac ttgttgagaa tgaaaacagg gaaaccagat ataaccccca 24120

ctcctactcc aaagtagcta acgggaggaa aaaagaaaag aagagaaaaa aacaaccttt 24180

ggggccaggt ctcacagtct tggactctac ataaatagcc tgtattctag tgggggcctg 24240

tgcttgggaa gccctctgca actccatctt cagccccatg actgcattgc tctgcctctc 24300

aaggctccac tgtcttctcc aatcctgtct tcctttagcc cctggccctg aaattagggt 24360

catgccattg cgtggtattt ggagagctca gcctccctgg agaagagggg taattctctc 24420

tccctctcac cctctccacc tctgccctag ttatatccag aactcacaga ccaacctgaa 24480

caacctgact gctgtgggct gctcactggc tttagctgct gtcttccccc tggggctcga 24540

tggttaccac attgggagga accagtttcc tttcgtctgc caggtgagga ggtggtgggc 24600

aaattcctta caggatgtga ctctcccacc cgtctcagga gcaccttcca tgatttatga 24660

ttctctgccc ttcctcctca gctttccctg actcttgtcc ctgttctttc cttctagcat 24720

cacccctctg ttctctgttt ggctctgtcc cttctttctg tgtctgcagg ccattttcat 24780

tctgtagttt acttgtcagt tccaaggttg ccatggcagg ccttgcagag aagaggaggg 24840



agccattgaa ggcaaaggaa ggggatctgc tcaaaggtct cctgaacaat ggtggcttgt 24900

ctgtggtatg ggggctgaga atcagaactg tggacttttt ttgggagcct ttgttgggtt 24960

tggaaggata gaagcagaga tggaaacaca gcagagagtt ggggggaagg gaccactgcc 25020

acacagggag gaggggctct gggactgttg gtacatggaa ggttctagtg ctgtggggag 25080

aggccagctt caacagtgat agttgagtgg ttctcttttc cactggtgga aacacccact 25140

ctttctcctg atctgcctgc ctgtccttgc tctctctttt tcctctgctc tgtgctgtcc 25200

tgatcataca tctgtgcaca tggcatttcc atgcacatgc acatgcagtt catcaggaat 25260

cctctgttcc cagtgaggcc agagtgcagc tggagaagca gacaattagc tgtagtgcaa 25320

taggagaggt tccagagtag ggatctgcac aaagtgcttt gggggcaaag aagggaacac 25380

agttcactgc tggcgtgatt gggtggacct cactgaagag gtggcatttg aatactgaag 25440

gacaaatagg attttatcag ctagagaaat agaggaaggc tacttcaggg gcatagggag 25500

catcgtgtgg ctagaaaata catgaaagag agtagatgaa gagaaagtga gtagttcagc 25560

atggctggag cgtggggtag gtgtggggct gggagatgag cctagctgga caggtggatg 25620

ggagcatgtt gtgaagggtc tgtgtcatat ccagaagtgt tcaggctata acttatagat 25680

attggggagt ggttggaggt ttttggccac taaagccagg aggttttagc aagatcaccc 25740

tggtggtgtg gaagtagagg gtggatggga ggaattgttc aaggtgggga gactgctctc 25800

ctcctgccgc tccccgtcct gctcacattt tcgcatcctc cctgtgccac catgagctcc 25860

ctgcccgtgc tccctgccca ctctccctta gggttctgcc catccttact gcagtcccgg 25920

ctactactct accctgttct gcctgtgccc tctcttcctt tctaggcccg cctctggctc 25980

ctgggcctgg gctttagtct gggctacggt tccatgttca ccaagatttg gtgggtccac 26040

acggtcttca caaagaagga agaaaagaag gagtggagga aggtgagctg ctgcccaatc 26100

ctcagccccc agatccttgg ctcctggggc acagagcatt ttcccctgac gtgcctgttc 26160

tccccacata tttatccaga ctctggaacc ctggaagctg tatgccacag tgggcctgct 26220

ggtgggcatg gatgtcctca ctctcgccat ctggcagatc gtggaccctc tgcaccggac 26280

cattgaggta ccactggaga ggaggtgcta tggtcaggag aatgagcagg gctcagtggc 26340

catcagggcc ctggggctgt gtgtgtcttg agggatgaag ctacttggag agagtgcctt 26400

cctcgtattg gaagctcttc ctttccttcc tagaaggagc ccctcatagg cctccagatt 26460

cagctgaaga aaggaagggg tgggaatctg ggaagggtgt gtagaacttc caggcatcag 26520

ggaaagtggg gaacaagcac ctccaagggt tcaggaaaac attcttaggc ctagaatgag 26580

atttggcatc agcattgagg gtctcatagg aaaacagttg gaagccagag actgagaagc 26640

gttgaggaga ggaggggagg ctggcaacca tctttcttgt gaccttgttt ctgccctaga 26700

catttgccaa ggaggaacct aaggaagata ttgacgtctc tattctgccc cagctggagc 26760

attgcagctc caggaagatg aatacatggc ttggtgtgtg ggatgtgggc aaaggagggc 26820

agggatgcac aaaggcagga gggaaggcag gggtagaggg cttggaggga gaggggtctt 26880

tggaagagga ggtagagagc ttgtcaaccc agtttgaaca ccctactctt tgttattgca 26940

ctaatctttt ctgagaatag gggagagttg ctcttttgct atgaggagct tagggcccaa 27000

agcacagaaa gcacagatga agaacttgtg ttcagcagag gaacaagtgg gggtaacccc 27060

acctccagac ttgacattat cttttagatc ccccttggcc ttattagcat tgttcgattc 27120

atggtcacaa attgcaaacc taccctctgc ctggaaagcc accttcccac ctgtagggta 27180

agggtgaggc atgtgtggcc cagactggcc tatttctaga tattcaacaa gcccttgcct 27240

gactgacagc agcttgccac cattgctttc ctgtgtgaat cccaggaaaa agtgatgtgg 27300

tctgggcaag ttgggtggac ataagggata ggggacacag ggtgaggttt gctaggtcag 27360

aggggttgga ttggagagga gggccccctt tccatttcag agtaggtgaa gggcagagag 27420

gggatgggga ttgagtgagg agcattgtgg tccttgttgc tcaagtgact ctctcctgcc 27480

atcctaggca ttttctatgg ttacaagggg ctgctgctgc tgctgggaat cttccttgct 27540

tatgagacca agagtgtgtc cactgagaag atcaatgatc accgggctgt gggcatggct 27600

atctacaatg tggcagtgag cactgacccc atggcattga ccctgtaggc tgaccacagc 27660

agcccagata tagaggacta ggaagaatca atgctagatc tgggatcggt tgcttagaag 27720

tcttaaaaag tttgttaatt cttcaggtct ataaagcact ttacagttta caaagctcac 27780

tacagacatt gtatcattaa tcttgcaact acccagtgaa gtagatatta gtatccccac 27840

tttataggtg aggaaacaga aacacagaga cgttaaattg cttgtctgtg gttaatgggc 27900

tggactctat tgacatttcc tgccagggac cgactctgga ggacccggaa tctgtgcata 27960

gagatcctgg gagttcctgc cttgagggga ggggttaacc aagagtgaaa actggtttgg 28020

gacagtttga gatttttctc aatctatatt tgaggatgat cctgaatttg gatccttttc 28080

aaagggaaag ttcaccagga aactgtctgc atagactccc tcccatggga agtaaactct 28140

ggatcttgtc tgagcctgca gacctgagac tccctcaatg tgtctttccc tctaggtcct 28200

gtgcctcatc actgctcctg tcaccatgat tctgtccagc cagcaggatg cagcctttgc 28260

ctttgcctct cttgccatag ttttctcctc ctatatcact cttgttgtgc tctttgtgcc 28320

caaggtaagg atctggcttt tctcccaccc tctttgttcc catgttccct ccatccctcc 28380

ttcctatatt actgagttcc tctgcccttc cgttcaccct cctctcactc ctccccttgt 28440

tttgggccca actcttatca gcattccttc cacctccaac cttccatcag ccagtcacta 28500

gtacagtcct tgctgggcca ccccacgccc aaacatttgc ccccagatgc gcaggctgat 28560

cacccgaggg gaatggcagt cggaggcgca ggacaccatg aagacagggt catcgaccaa 28620

caacaacgag gaggagaagt cccggctgtt ggagaaggag aaccgtgaac tggaaaagat 28680

cattgctgag gtgcgggggt gggtgtcagg gtagggtgtt ggagtggtcc aggaggcttg 28740

agccattgaa ggcaaaggaa ggggatctgc tcaaaggtct cctgaacaat ggtggcttgt 24900

ctgtggtatg ggggctgaga atcagaactg tggacttttt ttgggagcct ttgttgggtt 24960

tggaaggata gaagcagaga tggaaacaca gcagagagtt ggggggaagg gaccactgco 25020

acacagggag gaggggctct gggactgttg gtacatggaa ggttctagtg ctgtggggag 25080

aggccagctt caacagtgat agttgagtgg ttctcttttc cactggtgga aacacccact 25140

ctttctcctg atctgcctgc ctgtccttgc tctctctttt tcctctgctc tgtgctgtcc 25200

tgatcataca tctgtgcaca tggcatttco atgcacatgo acatgcagtt catcaggaat 25260

cctctgttcc cagtgaggco agagtgcage tggagaagca gacaattaga tgtagtgcaa 25320

taggagaggt tccagagtag ggatctgcac aaagtgcttt gggggcaaag aagggaacac 25380

agttcactga tggcgtgatt gggtggacct cactgaagag gtggcatttg aatactgaag 25440

gacaaatagg attttatcag ctagagaaat agaggaagga tacttcaggg gcatagggag 25500

catcgtgtgg ctagaaaata catgaaagag agtagatgaa gagaaagtga gtagttcago 25560

atggctggag cgtggggtag gtgtggggct gggagatgag cctagctgga caggtggatg 25620

ggagcatgtt gtgaagggtc tgtgtcatat ccagaagtgt tcaggctata acttatagat 25680

attggggagt ggttggaggt ttttggccac taaagccagg aggttttagc aagatcacco 25740

tggtggtgtg gaagtagagg gtggatggga ggaattgttc aaggtgggga gactgctctc 25800

ctcctgccgc tccccgtcct gctcacattt tcgcatcctc cctgtgccac catgagctco 25860

ctgcccgtgc tccctgccca ctctccctta gggttctgcc catcettact gcagtcccgg 25920

ctactactct accctgttct gcctgtgccc tctcttcctt tctaggcccg cctctggctc 25980

ctgggcctgg gctttagtct gggctacggt tccatgttca ccaagatttg gtgggtccac 26040

acggtcttca caaagaagga agaaaagaag gagtggagga aggtgagctg ctgcccaato 26100

ctcagccccc agatccttgg ctcctggggc acagagcatt ttcccctgad gtgcctgttc 26160

tccccacata tttatccaga ctctggaacc ctggaagctg tatgccacag tgggcctgct 26220

ggtgggcatg gatgtcctca ctctcgccat ctggcagato gtggaccctc tgcaccggao 26280

cattgaggta ccactggaga ggaggtgcta tggtcaggag aatgagcagg gctcagtggo 26340

catcagggco ctggggctgt gtgtgtcttg agggatgaag ctacttggag agagtgcctt 26400

cctcgtattg gaagctcttc ctttccttcc tagaaggage ccctcatagg cctccagatt 26460

cagctgaaga aaggaagggg tgggaatctg ggaagggtgt gtagaactto caggcatcag 26520

ggaaagtggg gaacaagcac ctccaagggt tcaggaaaac attcttaggc ctagaatgag 26580

atttggcatc agcattgagg gtctcatagg aaaacagttg gaagccagag actgagaage 26640

gttgaggaga ggaggggagg ctggcaacca tctttcttgt gaccttgttt ctgccctaga 26700

catttgccaa ggaggaacct aaggaagata ttgacgtctc tattctgccc cagctggaga 26760

attgcagctc caggaagatg aatacatggc ttggtgtgtg ggatgtggga aaaggagggc 26820

agggatgcac aaaggcagga gggaaggcag gggtagaggg cttggaggga gaggggtctt 26880

tggaagagga ggtagagaga ttgtcaacco agtttgaaca ccctactctt tgttattgca 26940

ctaatctttt ctgagaatag gggagagttg ctcttttgct atgaggagct tagggcccaa 27000

agcacagaaa gcacagatga agaacttgtg ttcagcagag gaacaagtgg gggtaacccc 27060

acctccagac ttgacattat cttttagato ccccttggcc ttattagcat tgttcgatto 27120

atggtcacaa attgcaaacc taccctctgc ctggaaagcc accttcccac ctgtagggta 27180

agggtgagga atgtgtggcc cagactggcc tatttctaga tattcaacaa gcccttgcct 27240

gactgacaga agcttgccac cattgctttc ctgtgtgaat cccaggaaaa agtgatgtgg 27300

tctgggcaag ttgggtggac ataagggata ggggacacag ggtgaggttt gctaggtcag 27360

aggggttgga ttggagagga gggccccctt tccatttcag agtaggtgaa gggcagagag 27420

gggatgggga ttgagtgagg agcattgtgg tccttgttga tcaagtgact ctctcctgcc 27480

atcctaggca ttttctatgg ttacaagggg ctgctgctgc tgctgggaat cttccttgct 27540

tatgagacca agagtgtgtc cactgagaag atcaatgato accgggctgt gggcatggct 27600

atctacaatg tggcagtgag cactgacccc atggcattga ccctgtagga tgaccacaga 27660

agcccagata tagaggacta ggaagaatca atgctagato tgggatcggt tgcttagaag 27720

tcttaaaaag tttgttaatt cttcaggtct ataaagcact ttacagttta caaagctcac 27780

tacagacatt gtatcattaa tcttgcaact acccagtgaa gtagatatta gtatccccao 27840

tttataggtg aggaaacaga aacacagaga cgttaaattg cttgtctgtg gttaatgggc 27900

tggactctat tgacatttco tgccagggac cgactctgga ggacccggaa tctgtgcata 27960

gagatcctgg gagttcctgc cttgagggga ggggttaacc aagagtgaaa actggtttgg 28020

gacagtttga gatttttctc aatctatatt tgaggatgat cctgaatttg gatccttttc 28080

aaagggaaag ttcaccagga aactgtctga atagacteco tcccatggga agtaaactct 28140

ggatcttgtc tgagcctgca gacctgagac tccctcaatg tgtctttccc tctaggtect 28200

gtgcctcatc actgctcctg tcaccatgat tctgtccago cagcaggatg cagcctttgc 28260

ctttgcctct cttgccatag ttttctcctc ctatatcact cttgttgtgc tctttgtgcc 28320

caaggtaagg atctggcttt tctcccacco tctttgttcc catgttccct ccatccctco 28380

ttcctatatt actgagttcc tctgcccttc cgttcaccct cctctcacto ctccccttgt 28440

tttgggccca actcttatca gcattcctto cacctccaac cttccatcag ccagtcacta 28500

gtacagtect tgctgggcca ccccacgccc aaacatttga ccccagatga gcaggctgat 28560

cacccgaggg gaatggcagt cggaggcgca ggacaccatg aagacagggt catcgaccaa 28620

caacaacgag gaggagaagt cccggctgtt ggagaaggag aaccgtgaac tggaaaagat 28680

cattgctgag gtgcgggggt gggtgtcagg gtagggtgtt ggagtggtcc aggaggcttg 28740



cgtcttagct tgggttgtct gaagccaagc ctgagataca gggtcagatg ttcttggctc 28800

atggagggag ggtcctagga gacaacctgt aaggagtgaa tggagcagca taggggaggg 28860

gaaagggctg agcaagattc tatctcaggc aaaatccagt gttggcctgg caggtggaag 28920

ggctctggag tgggagctat gtggttgact cagcctcctt aaggcaagag gatggctgtt 28980

ggctgtaggt gacaactgga gagaggcagc tgtgagcctc tagtagtcaa cactcacagc 29040

agctgggtgt agcatgcagc cccagcataa aggacctggg caggcgttca ctgtgcccca 29100

ggctgtcatt aggggctggt gcaatgccaa agagagggat gttccaactg ggttgacaca 29160

tctctctgat ttattggaag ctctgtgcac tgacttttct ctccttcccc actttttcct 29220

tttgttttta aattctctct tatttccctg atcgcatttt ttctatcggt atccttatgt 29280

tctctggctt ttcttgttct gttttgattt ctccttttaa tttattctgt ccacttaccc 29340

tacgtcctcc ccctacattt ttctgtgccc ttcctctctt tccctgtgcc cttcctctct 29400

ttccctcctc cccactcctt catcacctcc tcttctccta ctatcccaat tgtgcttctt 29460

cctccagaaa gaggagcgtg tctctgaact gcgccatcaa ctccagtctc ggcagcagct 29520

ccgctcccgg cgccacccac cgacaccccc agaaccctct gggggcctgc ccaggggacc 29580

ccctgagccc cccgaccggc ttagctgtga tgggagtcga gtgcatttgc tttataagtg 29640

agggtagggt gagggaggac aggccagtag ggggagggaa agggagaggg gaagggcagg 29700

ggactcagga agcagggggt ccccatcccc agctgggaag aacatgctat ccaatctcat 29760

ctcttgtaaa tacatgtccc cctgtgagtt ctgggctgat ttgggtctct catacctctg 29820

ggaaacagac ctttttctct cttactgctt catgtaattt tgtatcacct cttcacaatt 29880

tagttcgtac ctggcttgaa gctgctcact gctcacacgc tgcctcctca gcagcctcac 29940

tgcatctttc tcttcccatg caacaccctc ttctagttac cacggcaacc cctgcagctc 30000

ctctgccttt gtgctctgtt cctgtccagc aggggtctcc caacaagtgc tctttccacc 30060

ccaaaggggc ctctcctttt ctccactgtc ataatctctt tccatcttac ttgcccttct 30120

atactttctc acatgtggct ccccctgaat tttgcttcct ttgggagctc attcttttcg 30180

ccaaggctca catgctcctt gcctctgctc tgtgcactca cgctcagcac acatgcatcc 30240

tcccctctcc tgcgtgtgcc cactgaacat gctcatgtgt acacacgctt ttcccgtatg 30300

ctttcttcat gttcagtcac atgtgctctc gggtgccctg cattcacagc tacgtgtgcc 30360

cctctcatgg tcatgggtct gcccttgagc gtgtttgggt aggcatgtgc aatttgtcta 30420

gcatgctgag tcatgtcttt cctatttgca cacgtccatg tttatccatg tactttccct 30480

gtgtaccctc catgtacctt gtgtactttc ttcccttaaa tcatggtatt cttctgacag 30540

agccatatgt accctaccct gcacattgtt atgcactttt ccccaattca tgtttggtgg 30600

ggccatccac accctctcct tgtcacagaa tctccatttc tgctcagatt ccccccatct 30660

ccattgcatt catgtactac cctcagtcta cactcacaat catcttctcc caagactgct 30720

cccttttgtt ttgtgttttt ttgaggggaa ttaaggaaaa ataagtgggg gcaggtttgg 30780

agagctgctt ccagtggata gttgatgaga atcctgacca aaggaaggca cccttgactg 30840

ttgggataga cagatggacc tatggggtgg gaggtggtgt ccctttcaca ctgtggtgtc 30900

tcttggggaa ggatctcccc gaatctcaat aaaccagtga acagtgtgac tcgg       30954

3-4 Sequences

3-4-1 Sequence Number [ID] 4

3-4-2 Molecule Type AA

3-4-3 Length 961

3-4-4 Features Location/

Qualifiers

source 1..961

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-4-5 Residues MLLLLLLAPL FLRPPGAGGA HTPNATSEGC QIIHPPWEGG IRYRGLTRDQ VKAINFLPVD 60

YEIEYVCRGE REVVGPKVRK CLANGSWTDM DTPSRCVRIC SKSYLTLENG KVFLTGGDLP 120

ALDGARADFR CDPDFHLVGS SRSICSQGQW STPKPHCQVN RTPHSERRAV YIGALFPMSG 180

GWPGGQACQP AVEMALEDVN SRRDILPDYE LKLIHHDSKC DPGQATKYLY ELLYNDPIKI 240

ILMPGCSSVS TLVAEAARMW NLIVLSYGSS SPALSNRQRF PTFFRTHPSA TLHNPTRVKL 300

FEKWGWKKIA TIQQTTEVFT STLDDLEERV KEAGIEITFR QSFFSDPAVP VKNLKRQDAR 360

IIVGLFYETE ARKVFCEVYK ERLFGKKYVW FLIGWYADNW FKIYDPSINC TVDEMTEAVE 420

GHITTEIVML NPANTRSISN MTSQEFVEKL TKRLKRHPEE TGGFQEAPLA YDAIWALALA 480

LNKTSGGGGR SGVRLEDFNY NNQTITDQIY RAMNSSSFEG VSGHVVFDAS GSRMAWTLIE 540

QLQGGSYKKI GYYDSTKDDL SWSKTDKWIG GSPPADQTLV IKTFRFLSQK LFISVSVLSS 600

LGIVLAVVCL SFNIYNSHVR YIQNSQPNLN NLTAVGCSLA LAAVFPLGLD GYHIGRNQFP 660

FVCQARLWLL GLGFSLGYGS MFTKIWWVHT VFTKKEEKKE WRKTLEPWKL YATVGLLVGM 720

DVLTLAIWQI VDPLHRTIET FAKEEPKEDI DVSILPQLEH CSSRKMNTWL GIFYGYKGLL 780

LLLGIFLAYE TKSVSTEKIN DHRAVGMAIY NVAVLCLITA PVTMILSSQQ DAAFAFASLA 840

IVFSSYITLV VLFVPKMRRL ITRGEWQSEA QDTMKTGSST NNNEEEKSRL LEKENRELEK 900

IIAEKEERVS ELRHQLQSRQ QLRSRRHPPT PPEPSGGLPR GPPEPPDRLS CDGSRVHLLY 960

K                                                                 961

3-5 Sequences

3-5-1 Sequence Number [ID] 5

3-5-2 Molecule Type RNA

cgtcttagct tgggttgtct gaagccaago ctgagataca gggtcagatg ttcttggctc 28800

atggagggag ggtcctagga gacaacctgt aaggagtgaa tggagcagca taggggaggg 28860

gaaagggctg agcaagattc tatctcaggc aaaatccagt gttggcctgg caggtggaag 28920

ggctctggag tgggagctat gtggttgact cagcctcctt aaggcaagag gatggctgtt 28980

ggctgtaggt gacaactgga gagaggcage tgtgagcctc tagtagtcaa cactcacaga 29040

agctgggtgt agcatgcage cccagcataa aggacctggg caggcgttca ctgtgcccca 29100

ggctgtcatt aggggctggt gcaatgccaa agagagggat gttccaactg ggttgacaca 29160

tctctctgat ttattggaag ctctgtgcac tgacttttct ctccttcccc actttttcct 29220

tttgttttta aattctctct tatttccctg atcgcatttt ttctatcggt atccttatgt 29280

tctctggctt ttcttgttct gttttgattt ctccttttaa tttattctgt ccacttacco 29340

tacgtcctcc ccctacattt ttctgtgccc ttcctctctt tccctgtgcc cttcctctct 29400

ttccctcctc cccactcctt catcacctcc tcttctccta ctatcccaat tgtgcttctt 29460

cctccagaaa gaggagcgtg tctctgaact gcgccatcaa ctccagtctc ggcagcagct 29520

ccgctcccgg cgccacccac cgacaccccc agaaccctct gggggcctgc ccaggggace 29580

ccctgagccc cccgaccggc ttagctgtga tgggagtcga gtgcatttgc tttataagtg 29640

agggtagggt gagggaggac aggccagtag ggggagggaa agggagaggg gaagggcagg 29700

ggactcagga agcagggggt ccccatcccc agctgggaag aacatgctat ccaatctcat 29760

ctcttgtaaa tacatgtccc cctgtgagtt ctgggctgat ttgggtctct catacctctg 29820

ggaaacagac ctttttctct cttactgctt catgtaattt tgtatcacct cttcacaatt 29880

tagttcgtac ctggcttgaa gctgctcact gctcacacgc tgcctcctca gcagcctcac 29940

tgcatctttc tcttcccatg caacaccctc ttctagttac cacggcaacc cctgcagctc 30000

ctctgccttt gtgctctgtt cctgtccagc aggggtctcc caacaagtgc tctttccacc 30060

ccaaaggggc ctctcctttt ctccactgtc ataatctctt tccatcttac ttgcccttct 30120

atactttctc acatgtggct ccccctgaat tttgcttcct ttgggagctc attcttttcg 30180

ccaaggctca catgctcctt gcctctgctc tgtgcactca cgctcagcac acatgcatcc 30240

tcccctctcc tgcgtgtgcc cactgaacat gctcatgtgt acacacgctt ttcccgtatg 30300

ctttcttcat gttcagtcac atgtgctctc gggtgccctg cattcacage tacgtgtgcc 30360

cctctcatgg tcatgggtct gcccttgage gtgtttgggt aggcatgtgc aatttgtcta 30420

gcatgctgag tcatgtcttt cctatttgca cacgtccatg tttatccatg tactttccct 30480

gtgtaccctc catgtacctt gtgtactttc ttcccttaaa tcatggtatt cttctgacag 30540

agccatatgt accctaccct gcacattgtt atgcactttt ccccaattca tgtttggtgg 30600

ggccatccac accctctcct tgtcacagaa tctccatttc tgctcagatt ccccccatct 30660

ccattgcatt catgtactac cctcagtcta cactcacaat catcttctcc caagactgct 30720

cccttttgtt ttgtgttttt ttgaggggaa ttaaggaaaa ataagtgggg gcaggtttgg 30780

agagctgctt ccagtggata gttgatgaga atcctgacca aaggaaggca cccttgactg 30840

ttgggataga cagatggace tatggggtgg gaggtggtgt ccctttcaca ctgtggtgtc 30900

tcttggggaa ggatctcccc gaatctcaat aaaccagtga acagtgtgac tcgg 30954

3-4 Sequences

3-4-1 Sequence Number [ID] 4

3-4-2 Molecule Type AA
3-4-3 Length 961

3-4-4 Features Location/ source 1..961

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-4-5 Residues MLLLLLLAPL FLRPPGAGGA HTPNATSEGC QIIHPPWEGG IRYRGLTRDQ VKAINFLPVD 60

YEIEYVCRGE REVVGPKVRK CLANGSWTDM DTPSRCVRIC SKSYLTLENG KVFLTGGDLP 120

ALDGARADFR CDPDFHLVGS SRSICSQGQW STPKPHCOVN RTPHSERRAV YIGALFPMSG 180

GWPGGQACQP AVEMALEDVN SRRDILPDYE LKLIHHDSKC DPGQATKYLY ELLYNDPIKI 240

ILMPGCSSVS TLVAEAARMW NLIVLSYGSS SPALSNRQRF PTFFRTHPSA TLHNPTRVKL 300

FEKWGWKKIA TIQQTTEVFT STLDDLEERV KEAGIEITFR QSFFSDPAVP VKNLKRQDAR 360

IIVGLFYETE ARKVFCEVYK ERLFGKKYVW FLIGWYADNW FKIYDPSINC TVDEMTEAVE 420

GHITTEIVML NPANTRSISN MTSQEFVEKL TKRLKRHPEE TGGFQEAPLA YDAIWALALA 480

LNKTSGGGGR SGVRLEDFNY NNQTITDQIY RAMNSSSFEG VSGHVVFDAS GSRMAWTLIE 540

QLQGGSYKKI GYYDSTKDDL SWSKTDKWIG GSPPADQTLV IKTFRFLSQK LFISVSVLSS 600

LGIVLAVVCL SFNIYNSHVR YIQNSQPNLN NLTAVGCSLA LAAVFPLGLD GYHIGRNQFP 660

FVCQARLWLL GLGFSLGYGS MFTKIWWVHT VFTKKEEKKE WRKTLEPWKL YATVGLLVGM 720

DVLTLAIWQI VDPLHRTIET FAKEEPKEDI DVSILPQLEH CSSRKMNTWL GIFYGYKGLL 780

LLLGIFLAYE TKSVSTEKIN DHRAVGMAIY NVAVLCLITA PVTMILSSQQ DAAFAFASLA 840

IVFSSYITLV VLFVPKMRRL ITRGEWOSEA QDTMKTGSST NNNEEEKSRL LEKENRELEK 900

IIAEKEERVS ELRHOLOSRO QLRSRRHPPT PPEPSGGLPR GPPEPPDRLS CDGSRVHLLY 960

K 961

3-5 Sequences

3-5-1 Sequence Number [ID] 5

3-5-2 Molecule Type RNA



3-5-3 Length 24

3-5-4 Features Location/

Qualifiers

misc_feature 1..24

note=EGFP siRNA (sense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-5-5 Residues gcaagctgac cctgaagttc attt                                        24

3-6 Sequences

3-6-1 Sequence Number [ID] 6

3-6-2 Molecule Type RNA

3-6-3 Length 24

3-6-4 Features Location/

Qualifiers

misc_feature 1..24

note=EGFP siRNA (antisense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-6-5 Residues atgaacttca gggtcagctt gccg                                        24

3-7 Sequences

3-7-1 Sequence Number [ID] 7

3-7-2 Molecule Type RNA

3-7-3 Length 19

3-7-4 Features Location/

Qualifiers

misc_feature 1..19

note=Firefly luciferase shRNA

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-7-5 Residues ctgacgcgga atacttcga                                              19

3-8 Sequences

3-8-1 Sequence Number [ID] 8

3-8-2 Molecule Type AA

3-8-3 Length 360

3-8-4 Features Location/

Qualifiers

REGION 1..360

note=luxA

source 1..360

mol_type=protein

organism=Photorhabdus luminescens

NonEnglishQualifier Value

3-8-5 Residues MKFGNFLLTY QPPQFSQTEV MKRLVKLGRI SEECGFDTVW LLEHHFTEFG LLGNPYVAAA 60

YLLGATKKLN VGTAAIVLPT AHPVRQLEDV NLLDQMSKGR FRFGICRGLY NKDFRVFGTD 120

MNNSRALAEC WYGLIKNGMT EGYMEADNEH IKFHKVKVNP AAYSRGGAPV YVVAESASTT 180

EWAAQFGLPM ILSWIINTNE KKAQLELYNE VAQEYGHDIH NIDHCLSYIT SVDHDSIKAK 240

EICRKFLGHW YDSYVNATTI FDDSDQTRGY DFNKGQWRDF VLKGHKDTNR RIDYSYEINP 300

VGTPQECIDI IQKDIDATGI SNICCGFEAN GTVDEIIASM KLFQSDVMPF LKEKQRSLLY 360

3-9 Sequences

3-9-1 Sequence Number [ID] 9

3-9-2 Molecule Type AA

3-9-3 Length 327

3-9-4 Features Location/

Qualifiers

REGION 1..327

note=luxB

source 1..327

mol_type=protein

organism=Photorhabdus luminescens

NonEnglishQualifier Value

3-9-5 Residues MKFGLFFLNF INSTTVQEQS IVRMQEITEY VDKLNFEQIL VYENHFSDNG VVGAPLTVSG 60

FLLGLTEKIK IGSLNHIITT HHPVAIAEEA CLLDQLSEGR FILGFSDCEK KDEMHFFNRP 120

VEYQQQLFEE CYEIINDALT TGYCNPDNDF YSFPKISVNP HAYTPGGPRK YVTATSHHIV 180

EWAAKKGIPL IFKWDDSNDV RYEYAERYKA VADKYDVDLS EIDHQLMILV NYNEDSNKAK 240

QETRAFISDY VLEMHPNENF ENKLEEIIAE NAVGNYTECI TAAKLAIEKC GAKSVLLSFE 300

PMNDLMSQKN VINIVDDNIK KYHMEYT                                     327

3-10 Sequences

3-10-1 Sequence Number [ID] 10

3-10-2 Molecule Type DNA

3-5-3 Length 24

3-5-4 Features Location/ misc_feature 1..24

Qualifiers note=EGFP siRNA (sense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-5-5 Residues gcaagctgac cctgaagttc attt 24

3-6 Sequences

3-6-1 Sequence Number [ID] 6

3-6-2 Molecule Type RNA
3-6-3 Length 24

3-6-4 Features Location/ misc_feature 1..24

Qualifiers note=EGFP siRNA (antisense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-6-5 Residues atgaacttca gggtcagctt gccg 24

3-7 Sequences

3-7-1 Sequence Number [ID] 7

3-7-2 Molecule Type RNA
3-7-3 Length 19

3-7-4 Features Location/ misc_feature 1..19

Qualifiers note=Firefly luciferase shRNA

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-7-5 Residues ctgacgcgga atacttcga 19

3-8 Sequences

3-8-1 Sequence Number [ID] 8

3-8-2 Molecule Type AA
3-8-3 Length 360

3-8-4 Features Location/ REGION 1..360

Qualifiers note=luxA

source 1..360

mol_type=protein

organism=Photorhabdus luminescens

NonEnglishQualifier Value

3-8-5 Residues MKFGNFLLTY QPPQFSQTEV MKRLVKLGRI SEECGFDTVW LLEHHFTEFG LLGNPYVAAA 60

YLLGATKKLN VGTAAIVLPT AHPVRQLEDV NLLDOMSKGR FRFGICRGLY NKDFRVFGTD 120

MNNSRALAEC WYGLIKNGMT EGYMEADNEH IKFHKVKVNP AAYSRGGAPV YVVAESASTT 180

EWAAQFGLPM ILSWIINTNE KKAQLELYNE VAQEYGHDIH NIDHCLSYIT SVDHDSIKAK 240

EICRKFLGHW YDSYVNATTI FDDSDQTRGY DFNKGQWRDF VLKGHKDTNR RIDYSYEINP 300

VGTPQECIDI IQKDIDATGI SNICCGFEAN GTVDEIIASM KLFQSDVMPF LKEKQRSLLY 360

3-9 Sequences

3-9-1 Sequence Number [ID] 9

3-9-2 Molecule Type AA
3-9-3 Length 327

3-9-4 Features Location/ REGION 1..327

Qualifiers note=luxB

source 1..327

mol_type=protein

organism=Photorhabdus luminescens

NonEnglishQualifier Value

3-9-5 Residues MKFGLFFLNF INSTTVQEOS IVRMQEITEY VDKLNFEQIL VYENHFSDNG VVGAPLTVSG 60

FLLGLTEKIK IGSLNHIITT HHPVAIAEEA CLLDQLSEGR FILGFSDCEK KDEMHFFNRP 120

VEYQQQLFEE CYEIINDALT TGYCNPDNDF YSFPKISVNP HAYTPGGPRK YVTATSHHIV 180

EWAAKKGIPL IFKWDDSNDV RYEYAERYKA VADKYDVDLS EIDHOLMILV NYNEDSNKAK 240

QETRAFISDY VLEMHPNENF ENKLEEIIAE NAVGNYTECI TAAKLAIEKC GAKSVLLSFE 300

PMNDLMSQKN VINIVDDNIK KYHMEYT 327

3-10 Sequences

3-10-1 Sequence Number [ID] 10

3-10-2 Molecule Type DNA



3-10-3 Length 720

3-10-4 Features Location/

Qualifiers

misc_feature 1..720

note=Enhanced green fluorescent protein

source 1..720

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-10-5 Residues atggtgagca agggcgagga gctgttcacc ggggtggtgc ccatcctggt cgagctggac 60

ggcgacgtaa acggccacaa gttcagcgtg tccggcgagg gcgagggcga tgccacctac 120

ggcaagctga ccctgaagtt catctgcacc accggcaagc tgcccgtgcc ctggcccacc 180

ctcgtgacca ccctgaccta cggcgtgcag tgcttcagcc gctaccccga ccacatgaag 240

cagcacgact tcttcaagtc cgccatgccc gaaggctacg tccaggagcg caccatcttc 300

ttcaaggacg acggcaacta caagacccgc gccgaggtga agttcgaggg cgacaccctg 360

gtgaaccgca tcgagctgaa gggcatcgac ttcaaggagg acggcaacat cctggggcac 420

aagctggagt acaactacaa cagccacaac gtctatatca tggccgacaa gcagaagaac 480

ggcatcaagg tgaacttcaa gatccgccac aacatcgagg acggcagcgt gcagctcgcc 540

gaccactacc agcagaacac ccccatcggc gacggccccg tgctgctgcc cgacaaccac 600

tacctgagca cccagtccgc cctgagcaaa gaccccaacg agaagcgcga tcacatggtc 660

ctgctggagt tcgtgaccgc cgccgggatc actctcggca tggacgagct gtacaagtaa 720

3-11 Sequences

3-11-1 Sequence Number [ID] 11

3-11-2 Molecule Type DNA

3-11-3 Length 2387

3-11-4 Features Location/

Qualifiers

misc_feature 1..2387

note=Luciferase gene

source 1..2387

mol_type=genomic DNA

organism=Photinus pyralis

NonEnglishQualifier Value

3-11-5 Residues ctgcagaaat aactaggtac taagcccgtt tgtgaaaagt ggccaaaccc ataaatttgg 60

caattacaat aaagaagcta aaattgtggt caaactcaca aacattttta ttatatacat 120

tttagtagct gatgcttata aaagcaatat ttaaatcgta aacaacaaat aaaataaaat 180

ttaaacgatg tgattaagag ccaaaggtcc tctagaaaaa ggtatttaag caacggaatt 240

cctttgtgtt acattcttga atgtcgctcg cagtgacatt agcattccgg tactgttggt 300

aaaatggaag acgccaaaaa cataaagaaa ggcccggcgc cattctatcc tctagaggat 360

ggaaccgctg gagagcaact gcataaggct atgaagagat acgccctggt tcctggaaca 420

attgcttttg tgagtatttc tgtctgattt ctttcgagtt aacgaaatgt tcttatgttt 480

ctttagacag atgcacatat cgaggtgaac atcacgtacg cggaatactt cgaaatgtcc 540

gttcggttgg cagaagctat gaaacgatat gggctgaata caaatcacag aatcgtcgta 600

tgcagtgaaa actctcttca attctttatg ccggtgttgg gcgcgttatt tatcggagtt 660

gcagttgcgc ccgcgaacga catttataat gaacgtaagc accctcgcca tcagaccaaa 720

gggaatgacg tatttaattt ttaaggtgaa ttgctcaaca gtatgaacat ttcgcagcct 780

accgtagtgt ttgtttccaa aaaggggttg caaaaaattt tgaacgtgca aaaaaaatta 840

ccaataatcc agaaaattat tatcatggat tctaaaacgg attaccaggg atttcagtcg 900

atgtacacgt tcgtcacatc tcatctacct cccggtttta atgaatacga ttttgtacca 960

gagtcctttg atcgtgacaa aacaattgca ctgataatga attcctctgg atctactggg 1020

ttacctaagg gtgtggccct tccgcataga actgcctgcg tcagattctc gcatgccagg 1080

tatgtcgtat aacaagagat taagtaatgt tgctacacac attgtagaga tcctattttt 1140

ggcaatcaaa tcattccgga tactgcgatt ttaagtgttg ttccattcca tcacggtttt 1200

ggaatgttta ctacactcgg atatttgata tgtggatttc gagtcgtctt aatgtataga 1260

tttgaagaag agctgttttt acgatccctt caggattaca aaattcaaag tgcgttgcta 1320

gtaccaaccc tattttcatt cttcgccaaa agcactctga ttgacaaata cgatttatct 1380

aatttacacg aaattgcttc tgggggcgca cctctttcga aagaagtcgg ggaagcggtt 1440

gcaaaacggt gagttaagcg cattgctagt atttcaaggc tctaaaacgg cgcgtagctt 1500

ccatcttcca gggatacgac aaggatatgg gctcactgag actacatcag ctattctgat 1560

tacacccgag ggggatgata aaccgggcgc ggtcggtaaa gttgttccat tttttgaagc 1620

gaaggttgtg gatctggata ccgggaaaac gctgggcgtt aatcagagag gcgaattatg 1680

tgtcagagga cctatgatta tgtccggtta tgtaaacaat ccggaagcga ccaacgcctt 1740

gattgacaag gatggatggc tacattctgg agacatagct tactgggacg aagacgaaca 1800

cttcttcata gttgaccgct tgaagtcttt aattaaatac aaaggatatc aggtaatgaa 1860

gatttttaca tgcacacacg ctacaatacc tgtaggtggc ccccgctgaa ttggaatcga 1920

tattgttaca acaccccaac atcttcgacg cgggcgtggc aggtcttccc gacgatgacg 1980

ccggtgaact tcccgccgcc gttgttgttt tggagcacgg aaagacgatg acggaaaaag 2040

agatcgtgga ttacgtcgcc agtaaatgaa ttcgttttac gttactcgta ctacaattct 2100

tttcataggt caagtaacaa ccgcgaaaaa gttgcgcgga ggagttgtgt ttgtggacga 2160

3-10-3 Length 720

3-10-4 Features Location/ misc_feature 1..720

Qualifiers note=Enhanced green fluorescent protein

source 1..720

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-10-5 Residues atggtgagca agggcgagga gctgttcacc ggggtggtgc ccatcctggt cgagctggac 60

ggcgacgtaa acggccacaa gttcagcgtg tccggcgagg gcgagggcga tgccacctac 120

ggcaagctga ccctgaagtt catctgcace accggcaage tgcccgtgcc ctggcccaco 180

ctcgtgacca ccctgaccta cggcgtgcag tgcttcagcc gctaccccga ccacatgaag 240

cagcacgact tcttcaagtc cgccatgccc gaaggctacg tccaggagcg caccatctto 300

ttcaaggacg acggcaacta caagacccgo gccgaggtga agttcgaggg cgacaccctg 360

gtgaaccgca tcgagctgaa gggcatcgac ttcaaggagg acggcaacat cctggggcad 420

aagctggagt acaactacaa cagccacaac gtctatatca tggccgacaa gcagaagaac 480

ggcatcaagg tgaacttcaa gatccgccac aacatcgagg acggcagcgt gcagctcgco 540

gaccactaco agcagaacac ccccatcggc gacggccccg tgctgctgcc cgacaaccao 600

tacctgagca cccagtccgc cctgagcaaa gaccccaacg agaagcgcga tcacatggto 660

ctgctggagt tcgtgaccgc cgccgggatc actctcggca tggacgagct gtacaagtaa 720

3-11 Sequences

3-11-1 Sequence Number [ID] 11

3-11-2 Molecule Type DNA
3-11-3 Length 2387

3-11-4 Features Location/ misc_feature 1..2387

Qualifiers note=Luciferase gene

source 1..2387

mol_type=genomic DNA

organism=Photinus pyralis

NonEnglishQualifier Value

3-11-5 Residues ctgcagaaat aactaggtac taagcccgtt tgtgaaaagt ggccaaacco ataaatttgg 60

caattacaat aaagaagcta aaattgtggt caaactcaca aacattttta ttatatacat 120

tttagtagct gatgettata aaagcaatat ttaaatcgta aacaacaaat aaaataaaat 180

ttaaacgatg tgattaagag ccaaaggtcc tctagaaaaa ggtatttaag caacggaatt 240

cctttgtgtt acattcttga atgtcgctcg cagtgacatt agcattccgg tactgttggt 300

aaaatggaag acgccaaaaa cataaagaaa ggcccggcgc cattctatcc tctagaggat 360

ggaaccgctg gagagcaact gcataaggct atgaagagat acgccctggt tcctggaaca 420

attgcttttg tgagtatttc tgtctgattt ctttcgagtt aacgaaatgt tcttatgttt 480

ctttagacag atgcacatat cgaggtgaac atcacgtacg cggaatactt cgaaatgtcc 540

gttcggttgg cagaagctat gaaacgatat gggctgaata caaatcacag aatcgtcgta 600

tgcagtgaaa actctcttca attctttatg ccggtgttgg gcgcgttatt tatcggagtt 660

gcagttgcgc ccgcgaacga catttataat gaacgtaago accctcgcca tcagaccaaa 720

gggaatgacg tatttaattt ttaaggtgaa ttgctcaaca gtatgaacat ttcgcagcct 780

accgtagtgt ttgtttccaa aaaggggttg caaaaaattt tgaacgtgca aaaaaaatta 840

ccaataatcc agaaaattat tatcatggat tctaaaacgg attaccaggg atttcagtcg 900

atgtacacgt tcgtcacatc tcatctacct cccggtttta atgaatacga ttttgtacca 960

gagtcctttg atcgtgacaa aacaattgca ctgataatga attcctctgg atctactggg 1020

ttacctaagg gtgtggccct tccgcataga actgcctgcg tcagattctc gcatgccagg 1080

tatgtcgtat aacaagagat taagtaatgt tgctacacao attgtagaga tcctattttt 1140

ggcaatcaaa tcattccgga tactgcgatt ttaagtgttg ttccattcca tcacggtttt 1200

ggaatgttta ctacactcgg atatttgata tgtggattto gagtcgtctt aatgtataga 1260

tttgaagaag agctgttttt acgatccctt caggattaca aaattcaaag tgcgttgcta 1320

gtaccaacco tattttcatt cttcgccaaa agcactctga ttgacaaata cgatttatct 1380

aatttacacg aaattgcttc tgggggcgca cctctttcga aagaagtcgg ggaagcggtt 1440

gcaaaacggt gagttaagcg cattgctagt atttcaaggc tctaaaacgg cgcgtagctt 1500

ccatcttcca gggatacgac aaggatatgg gctcactgag actacatcag ctattctgat 1560

tacacccgag ggggatgata aaccgggcgc ggtcggtaaa gttgttccat tttttgaage 1620

gaaggttgtg gatctggata ccgggaaaac gctgggcgtt aatcagagag gcgaattatg 1680

tgtcagagga cctatgatta tgtccggtta tgtaaacaat ccggaagcga ccaacgcctt 1740

gattgacaag gatggatggc tacattctgg agacatagct tactgggacg aagacgaaca 1800

cttcttcata gttgaccgct tgaagtcttt aattaaatac aaaggatatc aggtaatgaa 1860

gatttttaca tgcacacacg ctacaatacc tgtaggtgga ccccgctgaa ttggaatcga 1920

tattgttaca acaccccaac atcttcgacg cgggcgtggc aggtcttccc gacgatgacg 1980

ccggtgaact tcccgccgcc gttgttgttt tggagcacgg aaagacgatg acggaaaaag 2040

agatcgtgga ttacgtcgcc agtaaatgaa ttcgttttac gttactcgta ctacaattct 2100

tttcataggt caagtaacaa ccgcgaaaaa gttgcgcgga ggagttgtgt ttgtggacga 2160



agtaccgaaa ggtcttaccg gaaaactcga cgcaagaaaa atcagagaga tcctcataaa 2220

ggccaagaag ggcggaaagt ccaaattgta aaatgtaact gtattcagcg atgacgaaat 2280

tcttagctat tgtaatatta tatgcaaatt gatgaatggt aattttgtaa ttgtgggtca 2340

ctgtactatt ttaacgaata ataaaatcag gtataggtaa ctaaaaa               2387

3-12 Sequences

3-12-1 Sequence Number [ID] 12

3-12-2 Molecule Type DNA

3-12-3 Length 10801

3-12-4 Features Location/

Qualifiers

misc_feature 1..10801

note=pAKlux2 bioluminescence expression vector forGram-negative bacte ria

gene 466..1908

note=luxC

gene 1921..2844

note=luxD

gene 2893..3975

note=luxA

gene 3990..4973

note=luxB

gene 5152..6264

note=luxE

source 1..10801

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-12-5 Residues gggcaaatat tatacgcaag gcgacaaggt gctgatgccg ctggcgattc aggttcatca 60

tgccgtttgt gatggcttcc atgtcggcag aatgcttaat gaattacaac agtttttatg 120

catgcgccca atacgcaaac cgcctctccc cgcgcgttgg ccgattcatt aatgcagctg 180

gcacgacagg tttcccgact ggaaagcggg cagtgagcgc aacgcaatta atgtgagtta 240

gctcactcat taggcacccc aggctttaca ctttatgctt ccggctcgta tgttgtgtgg 300

aattgtgagc ggataacaat ttcacacagg aaacagctat gaccatgatt acgccaagcg 360

cgcaattaac cctcactaaa gggaacaaaa gctgggtacc gggccccccc tcgaggtcga 420

cggtatcgat aagcttgata tcgaattcag gcttggagga tacgtatgac taaaaaaatt 480

tcattcatta ttaacggcca ggttgaaatc tttcccgaag gtgatgattt agtgcaatcc 540

attaattttg gtgataatag tgtttacctg ccaatattga atgactctca tgtaaaaaac 600

attattgatt gtaatggaaa taacgaatta cggttgcata acattgtcaa ttttctctat 660

acggtagggc aaagatggaa aaatgaagaa tactcaagac gcaggacata cattcgtgac 720

ttaaaaaaat atatgggata ttcagaagaa atggctaagc tagaggccaa ttggatatct 780

atgattttat gttctaaagg cggcctttat gatgttgtag aaaatgaact tggttctcgc 840

catatcatgg atgaatggct acctcaggat gaaagttatg ttcgggcttt tccgaaaggt 900

aaatctgtac atctgttggc aggtaatgtt ccattatctg ggatcatgtc tatattacgc 960

gcaattttaa ctaagaatca gtgtattata aaaacatcgt caaccgatcc ttttaccgct 1020

aatgcattag cgttaagttt tattgatgta gaccctaatc atccgataac gcgctcttta 1080

tctgttatat attggcccca ccaaggtgat acatcactcg caaaagaaat tatgcaacat 1140

gcggatgtta ttgtcgcttg gggagggcca gatgcgatta attgggcggt agagcatgcg 1200

ccatcttatg ctgatgtgat taaatttggt tctaaaaaga gtctttgcat tatcgataat 1260

cctgttgatt tgacgtccgc agcgacaggt gcggctcatg atgtttgttt ttacgatcag 1320

cgagcttgtt tttctgccca aaacatatat tacatgggaa atcattatga ggaatttaag 1380

ttagcgttga tagaaaaact taatctatat gcgcatatat taccgaatgc caaaaaagat 1440

tttgatgaaa aggcggccta ttctttagtt caaaaagaaa gcttgtttgc tggattaaaa 1500

gtagaggtgg atattcatca acgttggatg attattgagt caaatgcagg tgtggaattt 1560

aatcaaccac ttggcagatg tgtgtacctt catcacgtcg ataatattga gcaaatattg 1620

ccttatgttc aaaaaaataa gacgcaaacc atatctattt ttccttggga gtcatcattt 1680

aaatatcgag atgcgttagc attaaaaggt gcggaaagga ttgtagaagc aggaatgaat 1740

aacatatttc gagttggtgg atctcatgac ggaatgagac cgttgcaacg attagtgaca 1800

tatatttctc atgaaaggcc atctaactat acggctaagg atgttgcggt tgaaatagaa 1860

cagactcgat tcctggaaga agataagttc cttgtatttg tcccataata ggtaaaaagt 1920

atggaaaatg aatcaaaata taaaaccatc gaccacgtta tttgtgttga aggaaataaa 1980

aaaattcatg tttgggaaac gctgccagaa gaaaacagcc caaagagaaa gaatgccatt 2040

attattgcgt ctggttttgc ccgcaggatg gatcattttg ctggtctggc ggaatattta 2100

tcgcggaatg gatttcatgt gatccgctat gattcgcttc accacgttgg attgagttca 2160

gggacaattg atgaatttac aatgtctata ggaaagcaga gcttgttagc agtggttgat 2220

tggttaacta cacgaaaaat aaataacttc ggtatgttgg cttcaagctt atctgcgcgg 2280

atagcttatg caagcctatc tgaaatcaat gcttcgtttt taatcaccgc agtcggtgtt 2340

gttaacttaa gatattctct tgaaagagct ttagggtttg attatctcag tctacccatt 2400

aatgaattgc cgaataatct agattttgaa ggccataaat tgggtgctga agtctttgcg 2460

agtaccgaaa ggtcttaccg gaaaactcga cgcaagaaaa atcagagaga tcctcataaa 2220

ggccaagaag ggcggaaagt ccaaattgta aaatgtaact gtattcagcg atgacgaaat 2280

tcttagctat tgtaatatta tatgcaaatt gatgaatggt aattttgtaa ttgtgggtca 2340

ctgtactatt ttaacgaata ataaaatcag gtataggtaa ctaaaaa 2387

3-12 Sequences

3-12-1 Sequence Number [ID] 12

3-12-2 Molecule Type DNA
3-12-3 Length 10801

3-12-4 Features Location/ misc_feature 1..10801

Qualifiers note=pAKlux2 bioluminescence expression vector forGram-negative bacte ria

gene 466..1908

note=luxC

gene 1921..2844

note=luxD

gene 2893..3975

note=luxA

gene 3990..4973

note=luxB

gene 5152..6264

note=luxE

source 1..10801

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-12-5 Residues gggcaaatat tatacgcaag gcgacaaggt gctgatgccg ctggcgattc aggttcatca 60

tgccgtttgt gatggcttcc atgtcggcag aatgcttaat gaattacaac agtttttatg 120

catgcgccca atacgcaaac cgcctctccc cgcgcgttgg ccgattcatt aatgcagctg 180

gcacgacagg tttcccgact ggaaagcggg cagtgagega aacgcaatta atgtgagtta 240

gctcactcat taggcacccc aggctttaca ctttatgctt ccggctcgta tgttgtgtgg 300

aattgtgaga ggataacaat ttcacacagg aaacagctat gaccatgatt acgccaagcg 360

cgcaattaac cctcactaaa gggaacaaaa gctgggtacc gggccccccc tcgaggtcga 420

cggtatcgat aagcttgata tcgaattcag gcttggagga tacgtatgac taaaaaaatt 480

tcattcatta ttaacggcca ggttgaaatc tttcccgaag gtgatgattt agtgcaatcc 540

attaattttg gtgataatag tgtttacctg ccaatattga atgactctca tgtaaaaaac 600

attattgatt gtaatggaaa taacgaatta cggttgcata acattgtcaa ttttctctat 660

acggtagggc aaagatggaa aaatgaagaa tactcaagac gcaggacata cattcgtgac 720

ttaaaaaaat atatgggata ttcagaagaa atggctaage tagaggccaa ttggatatct 780

atgattttat gttctaaagg cggcctttat gatgttgtag aaaatgaact tggttctcgc 840

catatcatgg atgaatggct acctcaggat gaaagttatg ttcgggcttt tccgaaaggt 900

aaatctgtac atctgttggc aggtaatgtt ccattatctg ggatcatgtc tatattacga 960

gcaattttaa ctaagaatca gtgtattata aaaacatcgt caaccgatcc ttttaccgct 1020

aatgcattag cgttaagttt tattgatgta gaccotaatc atccgataac gcgctcttta 1080

tctgttatat attggcccca ccaaggtgat acatcactcg caaaagaaat tatgcaacat 1140

gcggatgtta ttgtcgcttg gggagggcca gatgcgatta attgggcggt agagcatgcg 1200

ccatcttatg ctgatgtgat taaatttggt tctaaaaaga gtctttgcat tatcgataat 1260

cctgttgatt tgacgtccgc agcgacaggt gcggctcatg atgtttgttt ttacgatcag 1320

cgagcttgtt tttctgccca aaacatatat tacatgggaa atcattatga ggaatttaag 1380

ttagcgttga tagaaaaact taatctatat gcgcatatat taccgaatga caaaaaagat 1440

tttgatgaaa aggcggccta ttctttagtt caaaaagaaa gcttgtttgc tggattaaaa 1500

gtagaggtgg atattcatca acgttggatg attattgagt caaatgcagg tgtggaattt 1560

aatcaaccac ttggcagatg tgtgtacctt catcacgtcg ataatattga gcaaatattg 1620

ccttatgttc aaaaaaataa gacgcaaacc atatctattt ttccttggga gtcatcattt 1680

aaatatcgag atgcgttagc attaaaaggt gcggaaagga ttgtagaage aggaatgaat 1740

aacatatttc gagttggtgg atctcatgac ggaatgagac cgttgcaacg attagtgaca 1800

tatatttctc atgaaaggcc atctaactat acggctaagg atgttgcggt tgaaatagaa 1860

cagactogat tcctggaaga agataagttc cttgtatttg tcccataata ggtaaaaagt 1920

atggaaaatg aatcaaaata taaaaccatc gaccacgtta tttgtgttga aggaaataaa 1980

aaaattcatg tttgggaaac gctgccagaa gaaaacagcc caaagagaaa gaatgccatt 2040

attattgcgt ctggttttgc ccgcaggatg gatcattttg ctggtctggc ggaatattta 2100

tcgcggaatg gatttcatgt gatccgctat gattcgcttc accacgttgg attgagttca 2160

gggacaattg atgaatttac aatgtctata ggaaagcaga gcttgttagc agtggttgat 2220

tggttaacta cacgaaaaat aaataacttc ggtatgttgg cttcaagctt atctgcgcgg 2280

atagcttatg caagectate tgaaatcaat gcttcgtttt taatcaccgc agtcggtgtt 2340

gttaacttaa gatattctct tgaaagagct ttagggtttg attatctcag tctacccatt 2400

aatgaattgc cgaataatct agattttgaa ggccataaat tgggtgctga agtctttgcg 2460



agagattgtc ttgattttgg ttgggaagat ttagcttcta caattaataa catgatgtat 2520

cttgatatac cgtttattgc ttttactgca aataacgata attgggtcaa gcaagatgaa 2580

gttatcacat tgttatcaaa tattcgtagt aatcgatgca agatatattc tttgttagga 2640

agttcgcatg acttgagtga aaatttagtg gtcctgcgca atttttatca atcggttacg 2700

aaagccgcta tcgcgatgga taatgatcat ctggatattg atgttgatat tactgaaccg 2760

tcatttgaac atttaactat tgcgacagtc aatgaacgcc gaatgagaat tgagattgaa 2820

aatcaagcaa tttctctgtc ttaaaatcta ttgagatatt ctatcactca aatagcaata 2880

taaggactct ctatgaaatt tggaaacttt ttgcttacat accaacctcc ccaattttct 2940

caaacagagg taatgaaacg tttggttaaa ttaggtcgca tctctgagga gtgtggtttt 3000

gataccgtat ggttactgga gcatcatttc acggagtttg gtttgcttgg taacccttat 3060

gtcgctgctg catatttact tggcgcgact aaaaaattga atgtaggaac tgccgctatt 3120

gttcttccca cagcccatcc agtacgccaa cttgaagatg tgaatttatt ggatcaaatg 3180

tcaaaaggac gatttcggtt tggtatttgc cgagggcttt acaacaagga ctttcgcgta 3240

ttcggcacag atatgaataa cagtcgcgcc ttagcggaat gctggtacgg gctgataaag 3300

aatggcatga cagagggata tatggaagct gataatgaac atatcaagtt ccataaggta 3360

aaagtaaacc ccgcggcgta tagcagaggt ggcgcaccgg tttatgtggt ggctgaatca 3420

gcttcgacga ctgagtgggc tgctcaattt ggcctaccga tgatattaag ttggattata 3480

aatactaacg aaaagaaagc acaacttgag ctttataatg aagtggctca agaatatggg 3540

cacgatattc ataatatcga ccattgctta tcatatataa catctgtaga tcatgactca 3600

attaaagcga aagagatttg ccggaaattt ctggggcatt ggtatgattc ttatgtgaat 3660

gctacgacta tttttgatga ttcagaccaa acaagaggtt atgatttcaa taaagggcag 3720

tggcgtgact ttgtattaaa aggacataaa gatactaatc gccgtattga ttacagttac 3780

gaaatcaatc ccgtgggaac gccgcaggaa tgtattgaca taattcaaaa agacattgat 3840

gctacaggaa tatcaaatat ttgttgtgga tttgaagcta atggaacagt agacgaaatt 3900

attgcttcca tgaagctctt ccagtctgat gtcatgccat ttcttaaaga aaaacaacgt 3960

tcgctattat attagctaag gagaaagaaa tgaaatttgg attgttcttc cttaacttca 4020

tcaattcaac aactgttcaa gaacaaagta tagttcgcat gcaggaaata acggagtatg 4080

ttgataagtt gaattttgaa cagattttag tgtatgaaaa tcatttttca gataatggtg 4140

ttgtcggcgc tcctctgact gtttctggtt ttctgctcgg tttaacagag aaaattaaaa 4200

ttggttcatt aaatcacatc attacaactc atcatcctgt ccgcatagcg gaggaagctt 4260

gcttattgga tcagttaagt gaagggagat ttattttagg gtttagtgat tgcgaaaaaa 4320

aagatgaaat gcattttttt aatcgcccgg ttgaatatca acagcaacta tttgaagagt 4380

gttatgaaat cattaacgat gctttaacaa caggctattg taatccagat aacgattttt 4440

atagcttccc taaaatatct gtaaatcccc atgcttatac gccaggcgga cctcggaaat 4500

atgtaacagc aaccagtcat catattgttg agtgggcggc caaaaaaggt attcctctca 4560

tctttaagtg ggatgattct aatgatgtta gatatgaata tgctgaaaga tataaagccg 4620

ttgcggataa atatgacgtt gacctatcag agatagacca tcagttaatg atattagtta 4680

actataacga agatagtaat aaagctaaac aagagacgcg tgcatttatt agtgattatg 4740

ttcttgaaat gcaccctaat gaaaatttcg aaaataaact tgaagaaata attgcagaaa 4800

acgctgtcgg aaattatacg gagtgtataa ctgcggctaa gttggcaatt gaaaagtgtg 4860

gtgcgaaaag tgtattgctg tcctttgaac caatgaatga tttgatgagc caaaaaaatg 4920

taatcaatat tgttgatgat aatattaaga agtaccacat ggaatatacc taatagattt 4980

cgagttgcag cgaggcggca agtgaacgaa tccccaggag catagataac tatgtgactg 5040

gggtgagtga aagcagccaa caaagcagca gcttgaaaga tgaagggtat aaaagagtat 5100

gacagcagtg ctgccatact ttctaatatt atcttgagga gtaaaacagg tatgacttca 5160

tatgttgata aacaagaaat tacagcaagc tcagaaattg atgatttgat tttttcgagc 5220

gatccattag tgtggtctta cgacgagcag gaaaaaatca gaaagaaact tgtgcttgat 5280

gcatttcgta atcattataa acattgtcga gaatatcgtc actactgtca ggcacacaaa 5340

gtagatgaca atattacgga aattgatgac atacctgtat tcccaacatc ggtttttaag 5400

tttactcgct tattaacttc tcaggaaaac gagattgaaa gttggtttac cagtagcggc 5460

acgaatggtt taaaaagtca ggtggcgcgt gacagattaa gtattgagag actcttaggc 5520

tctgtgagtt atggcatgaa atatgttggt agttggtttg atcatcaaat agaattagtc 5580

aatttgggac cagatagatt taatgctcat aatatttggt ttaaatatgt tatgagtttg 5640

gtggaattgt tatatcctac gacatttacc gtaacagaag aacgaataga ttttgttaaa 5700

acattgaata gtcttgaacg aataaaaaat caagggaaag atctttgtct tattggttcg 5760

ccatacttta tttatttact ctgccattat atgaaagata aaaaaatctc attttctgga 5820

gataaaagcc tttatatcat aaccggaggc ggctggaaaa gttacgaaaa agaatctctg 5880

aaacgtgatg atttcaatca tcttttattt gatactttca atctcagtga tattagtcag 5940

atccgagata tatttaatca agttgaactc aacacttgtt tctttgagga tgaaatgcag 6000

cgtaaacatg ttccgccgtg ggtatatgcg cgagcgcttg atcctgaaac gttgaaacct 6060

gtacctgatg gaacgccggg gttgatgagt tatatggatg cgtcagcaac cagttatcca 6120

gcatttattg ttaccgatga tgtcgggata attagcagag aatatggtaa gtatcccggc 6180

gtgctcgttg aaattttacg tcgcgtcaat acgaggacgc agaaagggtg tgctttaagc 6240

ttaaccgaag cgtttgatag ttgatgacct gcaggtcgac ggatccgggg aattcctgca 6300

gcccggggga tccactagtt ctagagcggc cgccaccgcg gtggagctcc aattcgccct 6360

agagattgtc ttgattttgg ttgggaagat ttagcttcta caattaataa catgatgtat 2520

cttgatatac cgtttattgc ttttactgca aataacgata attgggtcaa gcaagatgaa 2580

gttatcacat tgttatcaaa tattcgtagt aatcgatgca agatatattc tttgttagga 2640

agttcgcatg acttgagtga aaatttagtg gtcctgcgca atttttatca atcggttacg 2700

aaagccgcta tcgcgatgga taatgatcat ctggatattg atgttgatat tactgaaccg 2760

tcatttgaac atttaactat tgcgacagtc aatgaacgcc gaatgagaat tgagattgaa 2820

aatcaagcaa tttctctgtc ttaaaatcta ttgagatatt ctatcactca aatagcaata 2880

taaggactct ctatgaaatt tggaaacttt ttgcttacat accaacctcc ccaattttct 2940

caaacagagg taatgaaacg tttggttaaa ttaggtcgca tctctgagga gtgtggtttt 3000

gataccgtat ggttactgga gcatcattto acggagtttg gtttgcttgg taacccttat 3060

gtcgctgctg catatttact tggcgcgact aaaaaattga atgtaggaac tgccgctatt 3120

gttcttccca cagcccatco agtacgccaa cttgaagatg tgaatttatt ggatcaaatg 3180

tcaaaaggac gatttcggtt tggtatttgc cgagggcttt acaacaagga ctttcgcgta 3240

ttcggcacag atatgaataa cagtcgcgcc ttagcggaat gctggtacgg gctgataaag 3300

aatggcatga cagagggata tatggaagct gataatgaac atatcaagtt ccataaggta 3360

aaagtaaacc ccgcggcgta tagcagaggt ggcgcaccgg tttatgtggt ggctgaatca 3420

gcttcgacga ctgagtggga tgctcaattt ggcctaccga tgatattaag ttggattata 3480

aatactaacg aaaagaaaga acaacttgag ctttataatg aagtggctca agaatatggg 3540

cacgatatto ataatatcga ccattgctta tcatatataa catctgtaga tcatgactca 3600

attaaagcga aagagatttg ccggaaattt ctggggcatt ggtatgattc ttatgtgaat 3660

gctacgacta tttttgatga ttcagaccaa acaagaggtt atgatttcaa taaagggcag 3720

tggcgtgact ttgtattaaa aggacataaa gatactaato gccgtattga ttacagttac 3780

gaaatcaatc ccgtgggaac gccgcaggaa tgtattgaca taattcaaaa agacattgat 3840

gctacaggaa tatcaaatat ttgttgtgga tttgaagcta atggaacagt agacgaaatt 3900

attgcttcca tgaagctctt ccagtctgat gtcatgccat ttcttaaaga aaaacaacgt 3960

tcgctattat attagctaag gagaaagaaa tgaaatttgg attgttcttc cttaacttca 4020

tcaattcaac aactgttcaa gaacaaagta tagttcgcat gcaggaaata acggagtatg 4080

ttgataagtt gaattttgaa cagattttag tgtatgaaaa tcatttttca gataatggtg 4140

ttgtcggcgc tcctctgact gtttctggtt ttctgctcgg tttaacagag aaaattaaaa 4200

ttggttcatt aaatcacatc attacaacto atcatcctgt ccgcatagcg gaggaagctt 4260

gcttattgga tcagttaagt gaagggagat ttattttagg gtttagtgat tgcgaaaaaa 4320

aagatgaaat gcattttttt aatcgcccgg ttgaatatca acagcaacta tttgaagagt 4380

gttatgaaat cattaacgat gctttaacaa caggctattg taatccagat aacgattttt 4440

atagcttccc taaaatatct gtaaatcccc atgettatac gccaggcgga cctcggaaat 4500

atgtaacaga aaccagtcat catattgttg agtgggcgga caaaaaaggt attcctctca 4560

tctttaagtg ggatgattct aatgatgtta gatatgaata tgctgaaaga tataaagccg 4620

ttgcggataa atatgacgtt gacctatcag agatagacca tcagttaatg atattagtta 4680

actataacga agatagtaat aaagctaaac aagagacgcg tgcatttatt agtgattatg 4740

ttcttgaaat gcaccctaat gaaaatttcg aaaataaact tgaagaaata attgcagaaa 4800

acgctgtcgg aaattatacg gagtgtataa ctgcggctaa gttggcaatt gaaaagtgtg 4860

gtgcgaaaag tgtattgctg tcctttgaac caatgaatga tttgatgage caaaaaaatg 4920

taatcaatat tgttgatgat aatattaaga agtaccacat ggaatatacc taatagattt 4980

cgagttgcag cgaggcggca agtgaacgaa tccccaggag catagataac tatgtgactg 5040

gggtgagtga aagcagccaa caaagcagca gcttgaaaga tgaagggtat aaaagagtat 5100

gacagcagtg ctgccatact ttctaatatt atcttgagga gtaaaacagg tatgacttca 5160

tatgttgata aacaagaaat tacagcaage tcagaaattg atgatttgat tttttcgaga 5220

gatccattag tgtggtctta cgacgagcag gaaaaaatca gaaagaaact tgtgcttgat 5280

gcatttcgta atcattataa acattgtcga gaatatcgtc actactgtca ggcacacaaa 5340

gtagatgaca atattacgga aattgatgac atacctgtat tcccaacatc ggtttttaag 5400

tttactcgct tattaacttc tcaggaaaac gagattgaaa gttggtttac cagtagcggc 5460

acgaatggtt taaaaagtca ggtggcgcgt gacagattaa gtattgagag actcttagga 5520

tctgtgagtt atggcatgaa atatgttggt agttggtttg atcatcaaat agaattagto 5580

aatttgggac cagatagatt taatgctcat aatatttggt ttaaatatgt tatgagtttg 5640

gtggaattgt tatatcctac gacatttacc gtaacagaag aacgaataga ttttgttaaa 5700

acattgaata gtcttgaacg aataaaaaat caagggaaag atctttgtct tattggttcg 5760

ccatacttta tttatttact ctgccattat atgaaagata aaaaaatctc attttctgga 5820

gataaaagcc tttatatcat aaccggaggc ggctggaaaa gttacgaaaa agaatctctg 5880

aaacgtgatg atttcaatca tcttttattt gatactttca atctcagtga tattagtcag 5940

atccgagata tatttaatca agttgaacto aacacttgtt tctttgagga tgaaatgcag 6000

cgtaaacatg ttccgccgtg ggtatatgcg cgagcgcttg atcctgaaac gttgaaacct 6060

gtacctgatg gaacgccggg gttgatgagt tatatggatg cgtcagcaac cagttatcca 6120

gcatttattg ttaccgatga tgtcgggata attagcagag aatatggtaa gtatcccgga 6180

gtgctcgttg aaattttacg tcgcgtcaat acgaggacga agaaagggtg tgctttaage 6240

ttaaccgaag cgtttgatag ttgatgacct gcaggtcgac ggatccgggg aattcctgca 6300

gcccggggga tccactagtt ctagagcggc cgccaccgcg gtggagctcc aattcgccct 6360



atagtgagtc gtattacgcg cgctcactgg ccgtcgtttt acaacgtcgt gactgggaaa 6420

accctggcgt tacccaactt aatcgccttg cagcacatcc ccctttcgcc agctggcgta 6480

atagcgaaga ggcccgcacc gatcgccctt cccaacagtt gcgcagcctg aatggcgaat 6540

ggaaattgta agcgttaata ttttgttaaa attcgcgtta aatttttgtt aaatcagctc 6600

attttttaac caataggccg tactgcgatg agtggcaggg cggggcgtaa tttttttaag 6660

gcagttattg gtgcccttaa acgcctggtt gctacgcctg aataagtgat aataagcgga 6720

tgaatggcag aaattcgaaa gcaaattcga cccggtcgtc ggttcagggc agggtcgtta 6780

aatagccgct tatgtctatt gctggtttac cggtttattg actaccggaa gcagtgtgac 6840

cgtgtgcttc tcaaatgcct gaggccagtt tgctcaggct ctccccgtgg aggtaataat 6900

tgacgatatg atcatttatt ctgcctccca gagcctgata aaaacggtga atccgttagc 6960

gaggtgccgc cggcttccat tcaggtcgag gtggcccggc tccatgcacc gcgacgcaac 7020

gcggggaggc agacaaggta tagggcggcg aggcggctac agccgatagt ctggaacagc 7080

gcacttacgg gttgctgcgc aacccaagtg ctaccggcgc ggcagcgtga cccgtgtcgg 7140

cggctccaac ggctcgccat cgtccagaaa acacggctca tcgggcatcg gcaggcgctg 7200

ctgcccgcgc cgttcccatt cctccgtttc ggtcaaggct ggcaggtctg gttccatgcc 7260

cggaatgccg ggctggctgg gcggctcctc gccggggccg gtcggtagtt gctgctcgcc 7320

cggatacagg gtcgggatgc ggcgcaggtc gccatgcccc aacagcgatt cgtcctggtc 7380

gtcgtgatca accaccacgg cggcactgaa caccgacagg cgcaactggt cgcggggctg 7440

gccccacgcc acgcggtcat tgaccacgta ggccgacacg gtgccggggc cgttgagctt 7500

cacgacggag atccagcgct cggccaccaa gtccttgact gcgtattgga ccgtccgcaa 7560

agaacgtccg atgagcttgg aaagtgtctt ctggctgacc accacggcgt tctggtggcc 7620

catctgcgcc acgaggtgat gcagcagcat tgccgccgtg ggtttcctcg caataagccc 7680

ggcccacgcc tcatgcgctt tgcgttccgt ttgcacccag tgaccgggct tgttcttggc 7740

ttgaatgccg atttctctgg actgcgtggc catgcttatc tccatgcggt aggggtgccg 7800

cacggttgcg gcaccatgcg caatcagctg caacttttcg gcagcgcgac aacaattatg 7860

cgttgcgtaa aagtggcagt caattacaga ttttctttaa cctacgcaat gagctattgc 7920

ggggggtgcc gcaatgagct gttgcgtacc cccctttttt aagttgttga tttttaagtc 7980

tttcgcattt cgccctatat ctagttcttt ggtgcccaaa gaagggcacc cctgcggggt 8040

tcccccacgc cttcggcgcg gctccccctc cggcaaaaag tggcccctcc ggggcttgtt 8100

gatcgactgc gcggccttcg gccttgccca aggtggcgct gcccccttgg aacccccgca 8160

ctcgccgccg tgaggctcgg ggggcaggcg ggcgggcttc gcccttcgac tgcccccact 8220

cgcataggct tgggtcgttc caggcgcgtc aaggccaagc cgctgcgcgg tcgctgcgcg 8280

agccttgacc cgccttccac ttggtgtcca accggcaagc gaagcgcgca ggccgcaggc 8340

cggaggcttt tccccagaga aaattaaaaa aattgatggg gcaaggccgc aggccgcgca 8400

gttggagccg gtgggtatgt ggtcgaaggc tgggtagccg gtgggcaatc cctgtggtca 8460

agctcgtggg caggcgcagc ctgtccatca gcttgtccag cagggttgtc cacgggccga 8520

gcgaagcgag ccagccggtg gccgctcgcg gccatcgtcc acatatccac gggctggcaa 8580

gggagcgcag cgaccgcgca gggcgaagcc cggagagcaa gcccgtaggg cgccgcagcc 8640

gccgtaggcg gtcacgactt tgcgaagcaa agtctagtga gtatactcaa gcattgagtg 8700

gcccgccgga ggcaccgcct tgcgctgccc ccgtcgagcc ggttggacac caaaagggag 8760

gggcaggcat ggcggcatac gcgatcatgc gatgcaagaa gctggcgaaa atgggcaacg 8820

tggcggccag tctcaagcac gcctaccgcg agcgcgagac gcccaacgct gacgccagca 8880

ggacgccaga gaacgagcac tgggcggcca gcagcaccga tgaagcgatg ggccgactgc 8940

gcgagttgct gccagagaag cggcgcaagg acgctgtgtt ggcggtcgag tacgtcatga 9000

cggccagccc ggaatggtgg aagtcggcca gccaagaaca gcaggcggcg ttcttcgaga 9060

aggcgcacaa gtggctggcg gacaagtacg gggcggatcg catcgtgacg gccagcatcc 9120

accgtgacga aaccagcccg cacatgaccg cgttcgtggt gccgctgacg caggacggca 9180

ggctgtcggc caaggagttc atcggcaaca aagcgcagat gacccgcgac cagaccacgt 9240

ttgcggccgc tgtggccgat ctagggctgc aacggggcat cgagggcagc aaggcacgtc 9300

acacgcgcat tcaggcgttc tacgaggccc tggagcggcc accagtgggc cacgtcacca 9360

tcagcccgca agcggtcgag ccacgcgcct atgcaccgca gggattggcc gaaaagctgg 9420

gaatctcaaa gcgcgttgag acgccggaag ccgtggccga ccggctgaca aaagcggttc 9480

ggcaggggta tgagcctgcc ctacaggccg ccgcaggagc gcgtgagatg cgcaagaagg 9540

ccgatcaagc ccaagagacg gcccgagacc ttcgggagcg cctgaagccc gttctggacg 9600

ccctggggcc gttgaatcgg gatatgcagg ccaaggccgc cgcgatcatc aaggccgtgg 9660

gcgaaaagct gctgacggaa cagcgggaag tccagcgcca gaaacaggcc cagcgccagc 9720

aggaacgcgg gcgcgcacat ttccccgaaa agtgccacct ggattttggt catgagatta 9780

tcaaaaagga tcttcaccta gatcctttta aattaaaaat gaagttttaa atcaatctaa 9840

agtatatatg agtaaacttg gtctgacagt taccaatgct taatcagtga ggcacctatc 9900

tcagcgatct gtctatttcg ttcatccata gttgcctgac tccccgtcgt gtagataact 9960

acgatacggg agggcttacc atctggcccc agtgctgcaa tgataccgcg agacccacgc 10020

tcaccggctc cagatttatc agcaataaac cagccagccg gaagggccga gcgcagaagt 10080

ggtcctgcaa ctttatccgc ctccatccag tctattaatt gttgccggga agctagagta 10140

agtagttcgc cagttaatag tttgcgcaac gttgttgcca ttgctacagg catcgtggtg 10200

tcacgctcgt cgtttggtat ggcttcattc agctccggtt cccaacgatc aaggcgagtt 10260

atagtgagtc gtattacgcg cgctcactgg ccgtcgtttt acaacgtcgt gactgggaaa 6420

accctggcgt tacccaactt aatcgccttg cagcacatco ccctttcgcc agctggcgta 6480

atagcgaaga ggcccgcacc gatcgccctt cccaacagtt gcgcagcctg aatggcgaat 6540

ggaaattgta agcgttaata ttttgttaaa attegcgtta aatttttgtt aaatcagcto 6600

attttttaac caataggccg tactgcgatg agtggcaggg cggggcgtaa tttttttaag 6660

gcagttattg gtgcccttaa acgcctggtt gctacgcctg aataagtgat aataagcgga 6720

tgaatggcag aaattcgaaa gcaaattcga cccggtcgtc ggttcaggga agggtcgtta 6780

aatagccgct tatgtctatt gctggtttac cggtttattg actaccggaa gcagtgtgac 6840

cgtgtgctta tcaaatgcct gaggccagtt tgctcaggct ctccccgtgg aggtaataat 6900

tgacgatatg atcatttatt ctgcctccca gagectgata aaaacggtga atccgttaga 6960

gaggtgccgc cggcttccat tcaggtcgag gtggcccggc tccatgcace gcgacgcaac 7020

gcggggaggc agacaaggta tagggcggcg aggcggctac agccgatagt ctggaacago 7080

gcacttacgg gttgctgcgc aacccaagtg ctaccggcgc ggcagcgtga cccgtgtcgg 7140

cggctccaac ggctcgccat cgtccagaaa acacggctca tcgggcatcg gcaggcgctg 7200

ctgcccgcgc cgttcccatt cctccgtttc ggtcaaggct ggcaggtctg gttccatgcc 7260

cggaatgccg ggctggctgg gcggctcctc gccggggccg gtcggtagtt gctgctcgcc 7320

cggatacagg gtcgggatgc ggcgcaggto gccatgcccc aacagcgatt cgtcctggtc 7380

gtcgtgatca accaccacgg cggcactgaa caccgacagg cgcaactggt cgcggggctg 7440

gccccacgca acgcggtcat tgaccacgta ggccgacacg gtgccggggc cgttgagctt 7500

cacgacggag atccagcgct cggccaccaa gtccttgact gcgtattgga ccgtccgcaa 7560

agaacgtccg atgagcttgg aaagtgtctt ctggctgacc accacggcgt tctggtggcc 7620

catctgcgcc acgaggtgat gcagcagcat tgccgccgtg ggtttcctcg caataagcco 7680

ggcccacgcc tcatgcgctt tgcgttccgt ttgcacccag tgaccgggct tgttcttgga 7740

ttgaatgccg atttctctgg actgcgtggc catgettatc tccatgcggt aggggtgccg 7800

cacggttgcg gcaccatgcg caatcagctg caacttttcg gcagcgcgac aacaattatg 7860

cgttgcgtaa aagtggcagt caattacaga ttttctttaa cctacgcaat gagctattga 7920

ggggggtgcc gcaatgagct gttgcgtacc cccctttttt aagttgttga tttttaagto 7980

tttcgcattt cgccctatat ctagttcttt ggtgcccaaa gaagggcace cctgcggggt 8040

tcccccacga cttcggcgcg gctccccctc cggcaaaaag tggcccctcc ggggcttgtt 8100

gatcgactgc gcggccttcg gccttgccca aggtggcgct gcccccttgg aacccccgca 8160

ctcgccgccg tgaggctcgg ggggcaggcg ggcgggctta gcccttcgac tgcccccact 8220

cgcataggct tgggtcgttc caggcgcgtc aaggccaago cgctgcgcgg tcgctgcgcg 8280

agccttgaco cgccttccac ttggtgtcca accggcaage gaagcgcgca ggccgcagga 8340

cggaggcttt tccccagaga aaattaaaaa aattgatggg gcaaggccgc aggccgcgca 8400

gttggagccg gtgggtatgt ggtcgaagga tgggtagccg gtgggcaatc cctgtggtca 8460

agctcgtggg caggcgcage ctgtccatca gcttgtccag cagggttgtc cacgggccga 8520

gcgaagcgag ccagccggtg gccgctcgcg gccatcgtcc acatatccac gggctggcaa 8580

gggagcgcag cgaccgcgca gggcgaagcc cggagagcaa gcccgtaggg cgccgcagcc 8640

gccgtaggcg gtcacgactt tgcgaagcaa agtctagtga gtatactcaa gcattgagtg 8700

gcccgccgga ggcaccgcct tgcgctgccc ccgtcgagcc ggttggacac caaaagggag 8760

gggcaggcat ggcggcatac gcgatcatgc gatgcaagaa gctggcgaaa atgggcaacg 8820

tggcggccag tctcaaaccac gcctaccgcg agcgcgagac gcccaaccct gacgccagca 8880

ggacgccaga gaacgagcac tgggcggcca gcagcaccga tgaagcgatg ggccgactgc 8940

gcgagttgct gccagagaag cggcgcaagg acgctgtgtt ggcggtcgag tacgtcatga 9000

cggccagccc ggaatggtgg aagtcggcca gccaagaaca gcaggcggcg ttcttcgaga 9060

aggcgcacaa gtggctggcg gacaagtacg gggcggatcg catcgtgacg gccagcatcc 9120

accgtgacga aaccagcccg cacatgaccg cgttcgtggt gccgctgacg caggacggca 9180

ggctgtcgga caaggagtto atcggcaaca aagcgcagat gacccgcgac cagaccacgt 9240

ttgcggccgc tgtggccgat ctagggctgc aacggggcat cgagggcage aaggcacgto 9300

acacgcgcat tcaggcgttc tacgaggccc tggagcggcc accagtgggc cacgtcacca 9360

tcagcccgca agcggtcgag ccacgcgeet atgcaccgca gggattggcc gaaaagctgg 9420

gaatctcaaa gcgcgttgag acgccggaag ccgtggccga ccggctgaca aaagcggtta 9480

ggcaggggta tgagcctgcc ctacaggccg ccgcaggage gcgtgagatg cgcaagaagg 9540

ccgatcaage ccaagagacg gcccgagacc ttcgggagcg cctgaagccc gttctggacg 9600

ccctggggcc gttgaatcgg gatatgcagg ccaaggccgc cgcgatcato aaggccgtgg 9660

gcgaaaagct gctgacggaa cagcgggaag tccagcgcca gaaacaggcc cagcgccago 9720

aggaacgcgg gcgcgcacat ttccccgaaa agtgccacct ggattttggt catgagatta 9780

tcaaaaagga tcttcaccta gatcctttta aattaaaaat gaagttttaa atcaatctaa 9840

agtatatatg agtaaacttg gtctgacagt taccaatgct taatcagtga ggcacctato 9900

tcagcgatct gtctatttcg ttcatccata gttgcctgac tccccgtcgt gtagataact 9960

acgatacggg agggcttacc atctggcccc agtgctgcaa tgataccgcg agacccacgo 10020

tcaccggctc cagatttato agcaataaac cagccagccg gaagggccga gcgcagaagt 10080

ggtcctgcaa ctttatccgc ctccatccag tctattaatt gttgccggga agctagagta 10140

agtagttcgc cagttaatag tttgcgcaac gttgttgcca ttgctacagg catcgtggtg 10200

tcacgctcgt cgtttggtat ggcttcattc agctccggtt cccaaccatc aaggcgagtt 10260



acatgatccc ccatgttgtg caaaaaagcg gttagctcct tcggtcctcc gatcgttgtc 10320

agaagtaagt tggccgcagt gttatcactc atggttatgg cagcactgca taattctctt 10380

actgtcatgc catccgtaag atgcttttct gtgactggtg agtactcaac caagtcattc 10440

tgagaatagt gtatgcggcg accgagttgc tcttgcccgg cgtcaatacg ggataatacc 10500

gcgccacata gcagaacttt aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa 10560

ctctcaagga tcttaccgct gttgagatcc agttcgatgt aacccactcg tgcacccaac 10620

tgatcttcag catcttttac tttcaccagc gtttctgggt gagcaaaaac aggaaggcaa 10680

aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt gaatactcat actcttcctt 10740

tttcaatatt attgaagcat ttatcagggt tattgtctca tgagcggata catatttgaa 10800

t                                                                 10801

3-13 Sequences

3-13-1 Sequence Number [ID] 13

3-13-2 Molecule Type RNA

3-13-3 Length 19

3-13-4 Features Location/

Qualifiers

misc_feature 1..19

note=siMYCN-1 (MYCN siRNA cocktail)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-13-5 Residues cggagatgct gcttgagaa                                              19

3-14 Sequences

3-14-1 Sequence Number [ID] 14

3-14-2 Molecule Type RNA

3-14-3 Length 19

3-14-4 Features Location/

Qualifiers

misc_feature 1..19

note=siMYCN-2 (MYCN siRNA cocktail)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-14-5 Residues cggagttggt aaagaatga                                              19

3-15 Sequences

3-15-1 Sequence Number [ID] 15

3-15-2 Molecule Type RNA

3-15-3 Length 19

3-15-4 Features Location/

Qualifiers

misc_feature 1..19

note=siMYCN-3 (MYCN siRNA cocktail)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-15-5 Residues cagcagttgc taaagaaaa                                              19

3-16 Sequences

3-16-1 Sequence Number [ID] 16

3-16-2 Molecule Type RNA

3-16-3 Length 21

3-16-4 Features Location/

Qualifiers

misc_feature 1..21

note=MYCN siRNA (sense)

source 1..21

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-16-5 Residues cagcagttgc taaagaaaat t                                           21

3-17 Sequences

3-17-1 Sequence Number [ID] 17

3-17-2 Molecule Type RNA

3-17-3 Length 21

3-17-4 Features Location/

Qualifiers

misc_feature 1..21

note=MYCN siRNA (antisense)

source 1..21

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-17-5 Residues ttttctttag caactgctgt t                                           21

acatgatccc ccatgttgtg caaaaaagcg gttagctcct tcggtcctcc gatcgttgtc 10320

agaagtaagt tggccgcagt gttatcactc atggttatgg cagcactgca taattctctt 10380

actgtcatgc catccgtaag atgcttttct gtgactggtg agtactcaac caagtcattc 10440

tgagaatagt gtatgcggcg accgagttgc tcttgcccgg cgtcaatacg ggataatacc 10500

gcgccacata gcagaacttt aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa 10560

ctctcaagga tcttaccgct gttgagatcc agttcgatgt aacccactcg tgcacccaac 10620

tgatcttcag catcttttac tttcaccago gtttctgggt gagcaaaaac aggaaggcaa 10680

aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt gaatactcat actcttcctt 10740

tttcaatatt attgaagcat ttatcagggt tattgtctca tgagcggata catatttgaa 10800

t 10801

3-13 Sequences

3-13-1 Sequence Number [ID] 13

3-13-2 Molecule Type RNA
3-13-3 Length 19

3-13-4 Features Location/ misc_feature 1..19

Qualifiers note=siMYCN-1 (MYCN siRNA cocktail)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-13-5 Residues cggagatgct gcttgagaa 19

3-14 Sequences

3-14-1 Sequence Number [ID] 14

3-14-2 Molecule Type RNA
3-14-3 Length 19

3-14-4 Features Location/ misc_feature 1..19

Qualifiers note=siMYCN-2(MYCNsiRNAcocktail)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-14-5 Residues cggagttggt aaagaatga 19

3-15 Sequences

3-15-1 Sequence Number [ID] 15

3-15-2 Molecule Type RNA
3-15-3 Length 19

3-15-4 Features Location/ misc_feature 1..19

Qualifiers note=siMYCN-3 (MYCN siRNA cocktail)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-15-5 Residues cagcagttgc taaagaaaa 19

3-16 Sequences

3-16-1 Sequence Number [ID] 16

3-16-2 Molecule Type RNA
3-16-3 Length 21

3-16-4 Features Location/ misc_feature 1..21

Qualifiers note=MYCN siRNA (sense)

source 1..21

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-16-5 Residues cagcagttgc taaagaaaat t 21

3-17 Sequences

3-17-1 Sequence Number [ID] 17

3-17-2 Molecule Type RNA
3-17-3 Length 21

3-17-4 Features Location/ misc_feature 1..21

Qualifiers note=MYCN siRNA (antisense)

source 1..21

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-17-5 Residues ttttctttag caactgctgt t 21



3-18 Sequences

3-18-1 Sequence Number [ID] 18

3-18-2 Molecule Type RNA

3-18-3 Length 19

3-18-4 Features Location/

Qualifiers

misc_feature 1..19

note=MYCN siRNA (exon 2)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-18-5 Residues tgatctgcaa gaacccaga                                              19

3-19 Sequences

3-19-1 Sequence Number [ID] 19

3-19-2 Molecule Type DNA

3-19-3 Length 15

3-19-4 Features Location/

Qualifiers

misc_feature 1..15

note=MYCN ASO

source 1..15

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-19-5 Residues aacgttgagg ggcat                                                  15

3-20 Sequences

3-20-1 Sequence Number [ID] 20

3-20-2 Molecule Type RNA

3-20-3 Length 24

3-20-4 Features Location/

Qualifiers

misc_feature 1..24

note=RAS miRNA (wild-type sense Syn-miR-143)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-20-5 Residues ggtctctacg tcgtgacgtg gagt                                        24

3-21 Sequences

3-21-1 Sequence Number [ID] 21

3-21-2 Molecule Type RNA

3-21-3 Length 24

3-21-4 Features Location/

Qualifiers

misc_feature 1..24

note=RAS miRNA (wild-type antisense Syn-miR-143)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-21-5 Residues tgagatgaag cactgtagct cagg                                        24

3-22 Sequences

3-22-1 Sequence Number [ID] 22

3-22-2 Molecule Type RNA

3-22-3 Length 24

3-22-4 Features Location/

Qualifiers

misc_feature 1..24

note=RAS miRNA (F/Ome sense Syn-miR-143)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-22-5 Residues ggtctctacg tcgtgacgtg gagt                                        24

3-23 Sequences

3-23-1 Sequence Number [ID] 23

3-23-2 Molecule Type RNA

3-23-3 Length 24

3-23-4 Features Location/

Qualifiers

misc_feature 1..24

note=RAS miRNA (F/Ome antisense Syn-miR-143)

modified_base 1

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

misc_feature 23

3-18 Sequences

3-18-1 Sequence Number [ID] 18

3-18-2 Molecule Type RNA
3-18-3 Length 19

3-18-4 Features Location/ misc_feature 1..19

Qualifiers note=MYCN siRNA (exon 2)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-18-5 Residues tgatctgcaa gaacccaga 19

3-19 Sequences

3-19-1 Sequence Number [ID] 19

3-19-2 Molecule Type DNA
3-19-3 Length 15

3-19-4 Features Location/ misc_feature 1..15

Qualifiers note=MYCN ASO
source 1..15

mol_type=other

organism=synthetic construct

NonEnglishQualifier Value

3-19-5 Residues aacgttgagg ggcat 15

3-20 Sequences

3-20-1 Sequence Number [ID] 20

3-20-2 Molecule Type RNA
3-20-3 Length 24

3-20-4 Features Location/ misc_feature 1..24

Qualifiers note=RAS miRNA (wild-type sense Syn-miR-143)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-20-5 Residues ggtctctacg tcgtgacgtg gagt 24

3-21 Sequences

3-21-1 Sequence Number [ID] 21

3-21-2 Molecule Type RNA
3-21-3 Length 24

3-21-4 Features Location/ misc_feature 1..24

Qualifiers note=RAS miRNA (wild-type antisense Syn-miR-143)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-21-5 Residues tgagatgaag cactgtagct cagg 24

3-22 Sequences

3-22-1 Sequence Number [ID] 22

3-22-2 Molecule Type RNA
3-22-3 Length 24

3-22-4 Features Location/ misc_feature 1..24

Qualifiers note=RAS miRNA (F/Ome sense Syn-miR-143)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-22-5 Residues ggtctctacg tcgtgacgtg gagt 24

3-23 Sequences

3-23-1 Sequence Number [ID] 23

3-23-2 Molecule Type RNA
3-23-3 Length 24

3-23-4 Features Location/ misc_feature 1..24

Qualifiers note=RAS miRNA (F/Ome antisense Syn-miR-143)

modified_base 1

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

misc_feature 2



note=n is dT

source 1..24

mol_type=other RNA

organism=synthetic construct

modified_base 3

mod_base=OTHER

note=2-deoxy-fluoro modified nucleotide

misc_feature 24

note=n is dT

modified_base 5

mod_base=OTHER

note=2-deoxy-fluoro modified nucleotide

modified_base 7

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

modified_base 9

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

modified_base 11

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

modified_base 13

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

modified_base 15

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

modified_base 17

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

modified_base 19

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

modified_base 21

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

modified_base 23

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

modified_base 24

mod_base=OTHER

note=2'-deoxy-fluoro modified nucleotide

modified_base 2

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 4

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 6

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 14

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 8

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 10

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 12

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 16

mod_base=OTHER

note=n is dT

source 1..24

mol_type=other RNA

organism=synthetic construct

modified_base 3

mod_base=OTHER
note=2-deoxy-fluoro modified nucleotide

misc_feature 24

note=n is dT

modified_base 5

mod_base=OTHER
note=2-deoxy-fluoro modified nucleotide

modified_base 7

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

modified_base 9

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

modified_base 11

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

modified_base 13

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

modified_base 15

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

modified_base 17

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

modified_base 19

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

modified_base 21

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

modified_base 23

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

modified_base 24

mod_base=OTHER
note=2'-deoxy-fluoro modified nucleotide

modified_base 2

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 4

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 6

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 14

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 8

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 10

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 12

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 16

mod_base=OTHER



note=2'-O-methyl modified nucleotide

modified_base 18

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 20

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 22

mod_base=OTHER

note=2'-O-methyl modified nucleotide

NonEnglishQualifier Value

3-23-5 Residues tgagatgaag cactgtagct cann                                        24

3-24 Sequences

3-24-1 Sequence Number [ID] 24

3-24-2 Molecule Type RNA

3-24-3 Length 25

3-24-4 Features Location/

Qualifiers

misc_feature 1..25

note=siR-KRAS

source 1..25

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-24-5 Residues aatgcatgac aacactggat gaccg                                       25

3-25 Sequences

3-25-1 Sequence Number [ID] 25

3-25-2 Molecule Type RNA

3-25-3 Length 25

3-25-4 Features Location/

Qualifiers

misc_feature 1..25

note=siR-HRAS

source 1..25

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-25-5 Residues ccatccagct gatccagaac cattt                                       25

3-26 Sequences

3-26-1 Sequence Number [ID] 26

3-26-2 Molecule Type RNA

3-26-3 Length 38

3-26-4 Features Location/

Qualifiers

misc_feature 1..38

note=RAS siRNA

source 1..38

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-26-5 Residues ggactctgaa gatgtaccta ggtacatctt cagagtcc                         38

3-27 Sequences

3-27-1 Sequence Number [ID] 27

3-27-2 Molecule Type DNA

3-27-3 Length 17

3-27-4 Features Location/

Qualifiers

misc_feature 1..17

note=Mutated K-RAS ASO

source 1..17

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-27-5 Residues ctacgccaca agctcca                                                17

3-28 Sequences

3-28-1 Sequence Number [ID] 28

3-28-2 Molecule Type DNA

3-28-3 Length 110

3-28-4 Features Location/

Qualifiers

misc_feature 1..110

note=MIR34A

source 1..110

mol_type=other DNA

organism=Homo sapiens

note=2'-O-methyl modified nucleotide

modified_base 18

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 20

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 22

mod_base=OTHER
note=2'-O-methyl modified nucleotide

NonEnglishQualifier Value

3-23-5 Residues tgagatgaag cactgtagct cann 24

3-24 Sequences

3-24-1 Sequence Number [ID] 24

3-24-2 Molecule Type RNA
3-24-3 Length 25

3-24-4 Features Location/ misc_feature 1..25

Qualifiers note=siR-KRAS

source 1..25

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-24-5 Residues aatgcatgac aacactggat gaccg 25

3-25 Sequences

3-25-1 Sequence Number [ID] 25

3-25-2 Molecule Type RNA
3-25-3 Length 25

3-25-4 Features Location/ misc_feature 1..25

Qualifiers note=siR-HRAS

source 1..25

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-25-5 Residues ccatccagct gatccagaac cattt 25

3-26 Sequences

3-26-1 Sequence Number [ID] 26

3-26-2 Molecule Type RNA
3-26-3 Length 38

3-26-4 Features Location/ misc_feature 1..38

Qualifiers note=RAS siRNA

source 1..38

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-26-5 Residues ggactctgaa gatgtaccta ggtacatctt cagagtcc 38

3-27 Sequences

3-27-1 Sequence Number [ID] 27

3-27-2 Molecule Type DNA
3-27-3 Length 17

3-27-4 Features Location/ misc_feature 1..17

Qualifiers note=Mutated K-RAS ASO

source 1..17

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-27-5 Residues ctacgccaca agctcca 17

3-28 Sequences

3-28-1 Sequence Number [ID] 28

3-28-2 Molecule Type DNA
3-28-3 Length 110

3-28-4 Features Location/ misc_feature 1..110

Qualifiers note=MIR34A

source 1..110

mol_type=other DNA

organism=Homo sapiens



NonEnglishQualifier Value

3-28-5 Residues ggccagctgt gagtgtttct ttggcagtgt cttagctggt tgttgtgagc aatagtaagg 60

aagcaatcag caagtatact gccctagaag tgctgcacgt tgtggggccc            110

3-29 Sequences

3-29-1 Sequence Number [ID] 29

3-29-2 Molecule Type RNA

3-29-3 Length 19

3-29-4 Features Location/

Qualifiers

misc_feature 1..19

note=BCL2 3p-siRNA (sense)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-29-5 Residues gcatgcggcc tctgtttga                                              19

3-30 Sequences

3-30-1 Sequence Number [ID] 30

3-30-2 Molecule Type RNA

3-30-3 Length 19

3-30-4 Features Location/

Qualifiers

misc_feature 1..19

note=BCL2 3p-siRNA (antisense)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-30-5 Residues cgtacgccgg agacaaact                                              19

3-31 Sequences

3-31-1 Sequence Number [ID] 31

3-31-2 Molecule Type DNA

3-31-3 Length 18

3-31-4 Features Location/

Qualifiers

misc_feature 1..18

note=BCL2 ASO

source 1..18

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-31-5 Residues tctcccagcg tgcgccat                                               18

3-32 Sequences

3-32-1 Sequence Number [ID] 32

3-32-2 Molecule Type RNA

3-32-3 Length 21

3-32-4 Features Location/

Qualifiers

misc_feature 1..21

note=PLK1 siRNA (sense)

modified_base 4

mod_base=OTHER

note=2'-O-methyl modified nucleotide

source 1..21

mol_type=other RNA

organism=synthetic construct

modified_base 10

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 14

mod_base=OTHER

note=2'-O-methyl modified nucleotide

modified_base 18

mod_base=OTHER

note=2'-O-methyl modified nucleotide

NonEnglishQualifier Value

3-32-5 Residues agatcaccct ccttaaatat t                                           21

3-33 Sequences

3-33-1 Sequence Number [ID] 33

3-33-2 Molecule Type RNA

3-33-3 Length 21

3-33-4 Features Location/

Qualifiers

misc_feature 1..21

note=PLK1 siRNA (antisense)

NonEnglishQualifier Value

3-28-5 Residues ggccagctgt gagtgtttct ttggcagtgt cttagctggt tgttgtgagc aatagtaagg 60

aagcaatcag caagtatact gccctagaag tgctgcacgt tgtggggccc 110

3-29 Sequences

3-29-1 Sequence Number [ID] 29

3-29-2 Molecule Type RNA
3-29-3 Length 19

3-29-4 Features Location/ misc_feature 1..19

Qualifiers note=BCL2 3p-siRNA (sense)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-29-5 Residues gcatgcggcc tctgtttga 19

3-30 Sequences

3-30-1 Sequence Number [ID] 30

3-30-2 Molecule Type RNA
3-30-3 Length 19

3-30-4 Features Location/ misc_feature 1..19

Qualifiers note=BCL2 3p-siRNA (antisense)

source 1..19

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-30-5 Residues cgtacgccgg agacaaact 19

3-31 Sequences

3-31-1 Sequence Number [ID] 31

3-31-2 Molecule Type DNA
3-31-3 Length 18

3-31-4 Features Location/ misc_feature 1..18

Qualifiers note=BCL2 ASO

source 1..18

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-31-5 Residues tctcccagcg tgcgccat 18

3-32 Sequences

3-32-1 Sequence Number [ID] 32

3-32-2 Molecule Type RNA
3-32-3 Length 21

3-32-4 Features Location/ misc_feature 1..21

Qualifiers note=PLK1 siRNA (sense)

modified_base 4

mod_base=OTHER
note=2'-O-methyl modified nucleotide

source 1 1..21

mol_type=other RNA

organism=synthetic construct

modified_base 10

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 14

mod_base=OTHER
note=2'-O-methyl modified nucleotide

modified_base 18

mod_base=OTHER
note=2'-O-methyl modified nucleotide

NonEnglishQualifier Value

3-32-5 Residues agatcaccct ccttaaatat t 21

3-33 Sequences

3-33-1 Sequence Number [ID] 33

3-33-2 Molecule Type RNA
3-33-3 Length 21

3-33-4 Features Location/ misc_feature 1..21

Qualifiers note=PLK1 siRNA (antisense)



modified_base 8

mod_base=OTHER

note=2'-O-methyl modified nucleotide

source 1..21

mol_type=other RNA

organism=synthetic construct

modified_base 17

mod_base=OTHER

note=2'-O-methyl modified nucleotide

NonEnglishQualifier Value

3-33-5 Residues tatttaagga gggtgatctt t                                           21

3-34 Sequences

3-34-1 Sequence Number [ID] 34

3-34-2 Molecule Type RNA

3-34-3 Length 21

3-34-4 Features Location/

Qualifiers

misc_feature 1..21

note=PLK1 siRNA

source 1..21

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-34-5 Residues aagggcggct ttgccaagtg c                                           21

3-35 Sequences

3-35-1 Sequence Number [ID] 35

3-35-2 Molecule Type DNA

3-35-3 Length 20

3-35-4 Features Location/

Qualifiers

misc_feature 1..20

note=PLK1 ASO

source 1..20

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-35-5 Residues accagtccgg aggggagggc                                             20

3-36 Sequences

3-36-1 Sequence Number [ID] 36

3-36-2 Molecule Type RNA

3-36-3 Length 22

3-36-4 Features Location/

Qualifiers

misc_feature 1..22

note=Purified siRNA

misc_feature 21

note=n is dT

source 1..22

mol_type=other RNA

organism=synthetic construct

misc_feature 22

note=n is dT

NonEnglishQualifier Value

3-36-5 Residues ggtgccagtt ctccaagatt nn                                          22

3-37 Sequences

3-37-1 Sequence Number [ID] 37

3-37-2 Molecule Type AA

3-37-3 Length 37

3-37-4 Features Location/

Qualifiers

REGION 1..37

note=LL-37

source 1..37

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-37-5 Residues LLGDFFRKSK EKIGKEFKRI VQRIKDFLRN LVPRTES                          37

3-38 Sequences

3-38-1 Sequence Number [ID] 38

3-38-2 Molecule Type DNA

3-38-3 Length 6455

3-38-4 Features Location/

Qualifiers

misc_feature 1..6455

note=MYCN

modified_base 8

mod_base=OTHER
note=2'-O-methyl modified nucleotide

source 1..21

mol_type=other RNA

organism=synthetic construct

modified_base 17

mod_base=OTHER
note=2'-O-methyl modified nucleotide

NonEnglishQualifier Value

3-33-5 Residues tatttaagga gggtgatctt t 21

3-34 Sequences

3-34-1 Sequence Number [ID] 34

3-34-2 Molecule Type RNA
3-34-3 Length 21

3-34-4 Features Location/ misc_feature 1..21

Qualifiers note=PLK1 siRNA

source 1..21

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-34-5 Residues aagggcggct ttgccaagtg C 21

3-35 Sequences

3-35-1 Sequence Number [ID] 35

3-35-2 Molecule Type DNA
3-35-3 Length 20

3-35-4 Features Location/ misc_feature 1..20

Qualifiers note=PLK1 ASO

source 1..20

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-35-5 Residues accagtccgg aggggagggo 20

3-36 Sequences

3-36-1 Sequence Number [ID] 36

3-36-2 Molecule Type RNA
3-36-3 Length 22

3-36-4 Features Location/ misc_feature 1..22

Qualifiers note=Purified siRNA

misc_feature 21

note=nis dT

source 1..22

mol_type=other RNA

organism=synthetic construct

misc_feature 22

note=n is dT

NonEnglishQualifier Value

3-36-5 Residues ggtgccagtt ctccaagatt nn 22

3-37 Sequences

3-37-1 Sequence Number [ID] 37

3-37-2 Molecule Type AA
3-37-3 Length 37

3-37-4 Features Location/ REGION 1..37

Qualifiers note=LL-37

source 1..37

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-37-5 Residues LLGDFFRKSK EKIGKEFKRI VQRIKDFLRN LVPRTES 37

3-38 Sequences

3-38-1 Sequence Number [ID] 38

3-38-2 Molecule Type DNA
3-38-3 Length 6455

3-38-4 Features Location/ misc_feature 1..6455

Qualifiers note=MYCN



source 1..6455

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-38-5 Residues aggctgtgac agtcatctgt ctggacgcgc tgggtggatg cggggggctc ctgggaactg 60

tgttggagcc gagcaagcgc tagccaggcg caagcgcgca cagactgtag ccatccgagg 120

acacccccgc ccccccggcc cacccggaga cacccgcgca gaatcgcctc cggatcccct 180

gcagtcggcg ggaggtaagg agcagggctt gcaaaccgcc cggcgcccag ggaagcgacg 240

agcgccgggg caaggcaagc cctggacggg attgcgacgt gcgcaccggg cgccctaata 300

tgcccggggg actgtttctg cttccgaaac aaaaccatct ctgggttttc ccagaaaagc 360

cagttccagc cccgaaggca tcctggctag aggagacccg ccctaatcct tttgcagccc 420

ttaccggggg gagtaatggc ttctgcgaaa agaaattccc tcggctctag aagatctgtc 480

tgtgtttgag ctgtcggaga gccggtgcgt ccccacccca ggctggggtt cttctccaaa 540

gggtgcccct ggaggaagaa gaggggggga ttaggcaggg cgaggccgcc gcggtcgcaa 600

tctgggtcac ggctgctcca gcttggagga gaggcggctc tcccggcgac cctcctcgcg 660

cgggcgcccc tgccattccc gggaacaggg gctcagcctc tccctccctg gaagaggacg 720

ttgtcgtggg tttggaagag caggggtggg cttagagagc ttccaattaa gctattggca 780

ggagtatccc tgcagcgggt gaatgccgag gggcgtttgc tcaaatttgg ggaggggaag 840

gatttgtgga tatgggtgtc tgttgttggt ctctgtctag agaaaggctt ttttttattt 900

gcaaagtttt ctaaatcccc tgctatcatt tgcactcctg aggttgcatt tttacaaagg 960

gggtagaagg tactccaaat accattcccg gtagctgggt cggagagcct ggggcttccc 1020

ctgagcagcc ggccccacac cgctgcgagt gcggttgtct gcgtgctcgt gagagctaga 1080

attctgcagc caggaacagc cccctccccc aggcagtgcc ttgtgtgaat gaaatggcag 1140

tttccaaagt tgcggagcct cgccaccacc ccctgcatct gcatgccccc tcccaccccc 1200

tgtcgtagac agcttgtaca caaaaggagg gcgggaggga gggagcgaga ggcacaactt 1260

cctccacctt cgggagcagt gggcagagtg gggggcttgg agggaagatt ggggaacctg 1320

gttagagggg gcgcccattg cctatcccct cggtctgccc cgtttgccca ccctctccgg 1380

tgtgtctgtc ggttgcagtg ttggaggtcg gcgccggccc ccgccttccg cgccccccac 1440

gggaaggaag cacccccggt attaaaacga acggggcgga aagaagccct cagtcgccgg 1500

ccgggaggcg agccgatgcc gagctgctcc acgtccacca tgccgggcat gatctgcaag 1560

aacccagacc tcgagtttga ctcgctacag ccctgcttct acccggacga agatgacttc 1620

tacttcggcg gccccgactc gacccccccg ggggaggaca tctggaagaa gtttgagctg 1680

ctgcccacgc ccccgctgtc gcccagccgt ggcttcgcgg agcacagctc cgagcccccg 1740

agctgggtca cggagatgct gcttgagaac gagctgtggg gcagcccggc cgaggaggac 1800

gcgttcggcc tggggggact gggtggcctc acccccaacc cggtcatcct ccaggactgc 1860

atgtggagcg gcttctccgc ccgcgagaag ctggagcgcg ccgtgagcga gaagctgcag 1920

cacggccgcg ggccgccaac cgccggttcc accgcccagt ccccgggagc cggcgccgcc 1980

agccctgcgg gtcgcgggca cggcggggct gcgggagccg gccgcgccgg ggccgccctg 2040

cccgccgagc tcgcccaccc ggccgccgag tgcgtggatc ccgccgtggt cttccccttt 2100

cccgtgaaca agcgcgagcc agcgcccgtg cccgcagccc cggccagtgc cccggcggcg 2160

ggccctgcgg tcgcctcggg ggcgggtatt gccgccccag ccggggcccc gggggtcgcc 2220

cctccgcgcc caggcggccg ccagaccagc ggcggcgacc acaaggccct cagtacctcc 2280

ggagaggaca ccctgagcga ttcaggtaaa gaccgaactc gggtccggct gcctccctgg 2340

ggcactggac cccgggtcgc gtcccctttg ttagtgctcg tatgtcttgg cctggggagc 2400

attttggagg cagtgctagg ggcagagagg tcctgtttcc cccaagtctc tcctcggggt 2460

aaagagaagg ggctgagaga atgccgttgc aaaaggggtg ctctccaatt ctcgccttca 2520

ctaaagttcc ttccaccctc tcctggggag ccctcctcta ggccatcacg ggccctcacc 2580

cggtccccca cctctctttt gcagcgcagt ctgaggaata aaattggaga aagttggtgg 2640

ctaaaccggg tgggggttta gggggttgct gggtgcactg cctggacaga aacctgttag 2700

cgcaggggtg aaagggactc tctggcccag gtcaggggag ggaaagacat cccgagaaga 2760

ttcaagggct gtgcaaagcc ctgtttaagg cgcaggaact tataggaggg ttgcacagat 2820

ggctagagcc gattttctat tctttttctt tttctttttt tttttttttc aaatgtcggt 2880

acctttccct tcccccatcc tcggtgggtg gtgggctatt tgctcctggt gcgtggccag 2940

caggcggcga tatgcgaggc cagcaggcgg gcccgggatc tgaaaggctg ggggtggtgg 3000

gggcaccctc cctccctcca ttcagcagct ggctgcaagt gcaacagcag ttgtgtacat 3060

tctcaggggg cctcctcttt ccagtgtgca gtggaaactg gctgtagttt tgtcttccag 3120

cctgaattcc aggcctaatt tgagatgtga gttgtatctg taacccagtg cccttgaagg 3180

tgagggcagg cactcagcag cctctccagg aaggctcaca tcctgggagg actcactgat 3240

tagttctatt gtgttcattt gtctgtgtct taagctgaag ggaagagtta aaaccaagcc 3300

tttccctggg ggtctggatg aacagaactc aacccaaaga gtggcattgc cttgtccttg 3360

gagcagggag ctgggacccc ccttggactt tgaaaaccag tgttttcaga atgcaggtgg 3420

ataacaagcc taaatttact tctgggctga ggagagatct ttgaggctcc tggaaggaaa 3480

cttggtgata agcctccagt ttgaaacggc tctgtccctt taatgtctgt gccttgacag 3540

cttttggtga ggaagcactt ccttccaaca gctgtcttct tggcagaaaa ccaaaacatt 3600

ggcttaaagg gacccacaga ctggaacagc ctcacatttc ggctttagaa caaatcccac 3660

source 1..6455

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-38-5 Residues aggctgtgac agtcatctgt ctggacgcgc tgggtggatg cggggggctc ctgggaactg 60

tgttggagcc gagcaagcgc tagccaggcg caagcgcgca cagactgtag ccatccgagg 120

acacccccgo ccccccggcc cacccggaga cacccgcgca gaatcgeete cggatcccct 180

gcagtcggcg ggaggtaagg agcagggctt gcaaaccgcc cggcgcccag ggaagcgacg 240

agcgccgggg caaggcaage cctggacggg attgcgacgt gcgcaccggg cgccctaata 300

tgcccggggg actgtttctg cttccgaaac aaaaccatct ctgggttttc ccagaaaaga 360

cagttccago cccgaaggca tcctggctag aggagacccg ccctaatcct tttgcageee 420

ttaccggggg gagtaatggc ttctgcgaaa agaaattccc tcggctctag aagatctgto 480

tgtgtttgag ctgtcggaga gccggtgcgt ccccacccca ggctggggtt cttctccaaa 540

gggtgcccct ggaggaagaa gaggggggga ttaggcaggg cgaggccgcd gcggtcgcaa 600

tctgggtcac ggctgctcca gcttggagga gaggcggctc tcccggcgac cctcctcgcg 660

cgggcgcccc tgccattccc gggaacaggg gctcagcctc tccctccctg gaagaggacg 720

ttgtcgtggg tttggaagag caggggtggg cttagagage ttccaattaa gctattggca 780

ggagtatccc tgcagcgggt gaatgccgag gggcgtttgc tcaaatttgg ggaggggaag 840

gatttgtgga tatgggtgtc tgttgttggt ctctgtctag agaaaggctt ttttttattt 900

gcaaagtttt ctaaatcccc tgctatcatt tgcactcctg aggttgcatt tttacaaagg 960

gggtagaagg tactccaaat accattcccg gtagctgggt cggagagcct ggggcttccc 1020

ctgagcagcc ggccccacac cgctgcgagt gcggttgtct gcgtgctcgt gagagctaga 1080

attctgcage caggaacage cccctccccc aggcagtgcc ttgtgtgaat gaaatggcag 1140

tttccaaagt tgcggagcct cgccaccace ccctgcatct gcatgccccc tcccaccccc 1200

tgtcgtagac agcttgtaca caaaaggagg gcgggaggga gggagcgaga ggcacaactt 1260

cctccacctt cgggagcagt gggcagagtg gggggcttgg agggaagatt ggggaacctg 1320

gttagagggg gcgcccattg cctatcccct cggtctgccc cgtttgccca ccctctccgg 1380

tgtgtctgtc ggttgcagtg ttggaggtcg gcgccggccc ccgccttccg cgccccccac 1440

gggaaggaag cacccccggt attaaaacga acggggcgga aagaagccct cagtcgccgg 1500

ccgggaggcg agccgatgcc gagctgctcc acgtccacca tgccgggcat gatctgcaag 1560

aacccagacc tcgagtttga ctcgctacag ccctgcttct acccggacga agatgactta 1620

tacttcggcg gccccgactc gacccccccg ggggaggaca tctggaagaa gtttgagctg 1680

ctgcccacgo ccccgctgtc gcccagccgt ggcttcgcgg agcacagetc cgagcccccg 1740

agctgggtca cggagatgct gcttgagaac gagctgtggg gcagcccggc cgaggaggad 1800

gcgttcggcc tggggggact gggtggcctc acceccaace cggtcatcct ccaggactgc 1860

atgtggagcg gcttctccgc ccgcgagaag ctggagcgcg ccgtgagcga gaagctgcag 1920

cacggccgcg ggccgccaac cgccggttcc accgcccagt ccccgggage cggcgccgcc 1980

agccctgcgg gtcgcgggca cggcggggct gcgggagccg gccgcgccgg ggccgccctg 2040

cccgccgage tcgcccacco ggccgccgag tgcgtggatc ccgccgtggt cttccccttt 2100

cccgtgaaca agcgcgagcc agcgcccgtg cccgcagccc cggccagtgc cccggcggcg 2160

ggccctgcgg tcgcctcggg ggcgggtatt gccgccccag ccggggcccc gggggtcgcc 2220

cctccgcgcc caggcggccg ccagaccage ggcggcgacc acaaggccct cagtacctcc 2280

ggagaggaca ccctgagcga ttcaggtaaa gaccgaacto gggtccggct gcctccctgg 2340

ggcactggac cccgggtcgc gtcccctttg ttagtgctcg tatgtcttgg cctggggagc 2400

attttggagg cagtgctagg ggcagagagg tcctgtttcc cccaagtctc tcctcggggt 2460

aaagagaagg ggctgagaga atgccgttgc aaaaggggtg ctctccaatt ctcgccttca 2520

ctaaagttcc ttccaccctc tcctggggag ccctcctcta ggccatcacg ggccctcacc 2580

cggtccccca cctctctttt gcagcgcagt ctgaggaata aaattggaga aagttggtgg 2640

ctaaaccggg tgggggttta gggggttgct gggtgcactg cctggacaga aacctgttag 2700

cgcaggggtg aaagggactc tctggcccag gtcaggggag ggaaagacat cccgagaaga 2760

ttcaagggct gtgcaaagcc ctgtttaagg cgcaggaact tataggaggg ttgcacagat 2820

ggctagagcc gattttctat tctttttctt tttctttttt tttttttttc aaatgtcggt 2880

acctttccct tcccccatcc tcggtgggtg gtgggctatt tgctcctggt gcgtggccag 2940

caggcggcga tatgcgagga cagcaggcgg gcccgggatc tgaaaggctg ggggtggtgg 3000

gggcaccctc cctccctcca ttcagcagct ggctgcaagt gcaacagcag ttgtgtacat 3060

tctcaggggg cctcctcttt ccagtgtgca gtggaaactg gctgtagttt tgtcttccag 3120

cctgaattcc aggcctaatt tgagatgtga gttgtatctg taacccagtg cccttgaagg 3180

tgagggcagg cactcagcag cctctccagg aaggctcaca tcctgggagg actcactgat 3240

tagttctatt gtgttcattt gtctgtgtct taagctgaag ggaagagtta aaaccaagco 3300

tttccctggg ggtctggatg aacagaactc aacccaaaga gtggcattgc cttgtccttg 3360

gagcagggag ctgggacccc ccttggactt tgaaaaccag tgttttcaga atgcaggtgg 3420

ataacaagcc taaatttact tctgggctga ggagagatct ttgaggctcc tggaaggaaa 3480

cttggtgata agcctccagt ttgaaacggc tctgtccctt taatgtctgt gccttgacag 3540

cttttggtga ggaagcactt ccttccaaca gctgtcttct tggcagaaaa ccaaaacatt 3600

ggcttaaagg gacccacaga ctggaacage ctcacatttc ggctttagaa caaatcccac 3660



aattgttcag ctttccggtc cccttcagat caagcagaag atatgttttg attttcatgc 3720

ttgtatttta aacaataatt ttctacccca gcgtggtagt caatgaggag agaggggaag 3780

aatgcgcaca tgatgctaca cgtttctgtt gttgctgtta ttattggtgg ctttgaggag 3840

agctgctccc atttgggggt ttataccaac tgtggattat ggctttgtca ttaagatttg 3900

atctttgtta aatgaaaaac tgtttattgt ataaaactca ggtttgtgga cgaaaagttg 3960

ttttttttct tcagttaatt aaattgttcc tcaagtttgt ttaaggactt aaaatcaaac 4020

acaaccatgt gtaaactgct aaatgaggct cctaaaatga gaggcctcaa ctctttaagt 4080

gtggagctag aaatgtaaat aagtccacag ggcagactgg tgattatgat aaaagctacc 4140

atttactgag catctgtcta ctaggctcag ctctatgcta agtctacatg ttatctgtca 4200

aagtggtatc atccccattt aatagctgag gaaacagagg cttagaaagg ctgggtaact 4260

tgaccagggt catgcaacta gtctgcggtg gagccaggat tctgtctgac cctaaaggcc 4320

aagttcttta tatttatttc taccacctgc taaagtcttg aatggaggct gaaagcacag 4380

ttggggtatg gggaagaaaa atatatatac atacatatat gtatatgtat gtatgtatgt 4440

atggggggtt gttttgtttt tgtttttgat aaggagtttt gctcttgttg cccaggctgg 4500

agtgcagtgg tatgatctgg gctcactgca acctccgcct cccgggttca agtcattctc 4560

ctgcctcagc ctcccgagta gctgggatta ccggagcatg ccaccacacc cagcaaagtt 4620

ttgtattttt agtagagaca gggtttcacc atgttggcca ggctgatctt gaactcctca 4680

tctcaggtga tctgcccgcc tccgcttccc aaagtgctgg gattacaggt gtgagtcacc 4740

gcgtccggcc tacagatata tttaatttaa agagatctaa aacaaataca aaactgtcca 4800

catctatgtt gatggaccca taaaaatagc agtctgccag ggtctgccgg aagagacaga 4860

taagcataca tattaacatg gatatatatg tgaatttcat tcaaatggtt ctcacatgag 4920

agtaactagc atctttctct cagatgatga agatgatgaa gaggaagatg aagaggaaga 4980

aatcgacgtg gtcactgtgg agaagcggcg ttcctcctcc aacaccaagg ctgtcaccac 5040

attcaccatc actgtgcgtc ccaagaacgc agccctgggt cccgggaggg ctcagtccag 5100

cgagctgatc ctcaaacgat gccttcccat ccaccagcag cacaactatg ccgccccctc 5160

tccctacgtg gagagtgagg atgcaccccc acagaagaag ataaagagcg aggcgtcccc 5220

acgtccgctc aagagtgtca tccccccaaa ggctaagagc ttgagccccc gaaactctga 5280

ctcggaggac agtgagcgtc gcagaaacca caacatcctg gagcgccagc gccgcaacga 5340

ccttcggtcc agctttctca cgctcaggga ccacgtgccg gagttggtaa agaatgagaa 5400

ggccgccaag gtggtcattt tgaaaaaggc cactgagtat gtccactccc tccaggccga 5460

ggagcaccag cttttgctgg aaaaggaaaa attgcaggca agacagcagc agttgctaaa 5520

gaaaattgaa cacgctcgga cttgctagac gcttctcaaa actggacagt cactgccact 5580

ttgcacattt tgattttttt tttaaacaaa cattgtgttg acattaagaa tgttggttta 5640

ctttcaaatc ggtcccctgt cgagttcggc tctgggtggg cagtaggacc accagtgtgg 5700

ggttctgctg ggaccttgga gagcctgcat cccaggatgc tgggtggccc tgcagcctcc 5760

tccacctcac ctccatgaca gcgctaaacg ttggtgacgg ttgggagcct ctggggctgt 5820

tgaagtcacc ttgtgtgttc caagtttcca aacaacagaa agtcattcct tctttttaaa 5880

atggtgctta agttccagca gatgccacat aaggggtttg ccatttgata cccctgggga 5940

acatttctgt aaataccatt gacacatccg ccttttgtat acatcctggg taatgagagg 6000

tggcttttgc ggccagtatt agactggaag ttcataccta agtactgtaa taatacctca 6060

atgtttgagg agcatgtttt gtatacaaat atattgttaa tctctgttat gtactgtact 6120

aattcttaca ctgcctgtat actttagtat gacgctgata cataactaaa tttgatactt 6180

atattttcgt atgaaaatga gttgtgaaag ttttgagtag atattacttt atcacttttt 6240

gaactaagaa acttttgtaa agaaatttac tatatatata tgcctttttc ctagcctgtt 6300

tcttcctgtt aatgtatttg ttcatgtttg gtgcatagaa ctgggtaaat gcaaagttct 6360

gtgtttaatt tcttcaaaat gtatatattt agtgctgcat cttatagcac tttgaaatac 6420

ctcatgttta tgaaaataaa tagcttaaaa ttaaa                            6455

3-39 Sequences

3-39-1 Sequence Number [ID] 39

3-39-2 Molecule Type DNA

3-39-3 Length 3335

3-39-4 Features Location/

Qualifiers

misc_feature 1..3335

note=H-RAS

source 1..3335

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-39-5 Residues aggcccgccc gagtctccgc cgcccgtgcc ctgcgcccgc aacccgagcc gcacccgccg 60

cggacggagc ccatgcgcgg ggcgaaccgc gcgcccccgc ccccgccccg ccccggcctc 120

ggccccggcc ctggccccgg gggcagtcgc gcctgtgaac ggtgagtgcg ggcagggatc 180

ggccgggccg cgcgccctcc tcgcccccag gcggcagcaa tacgcgcggc gcgggccggg 240

ggcgcggggc cggcgggcgt aagcggcggc ggcggcggcg gcggcgggtg ggtggggccg 300

ggcggggccc gcgggcacag gtgagcgggc gtcgggggct gcggcgggcg ggggcccctt 360

cctccctggg gcctgcggga atccgggccc cacccgtggc ctcgcgctgg gcacggtccc 420

cacgccggcg tacccgggag cctcgggccc ggcgccctca cacccggggg cgtctgggag 480

aattgttcag ctttccggtc cccttcagat caagcagaag atatgttttg attttcatga 3720

ttgtatttta aacaataatt ttctacccca gcgtggtagt caatgaggag agaggggaag 3780

aatgcgcaca tgatgctaca cgtttctgtt gttgctgtta ttattggtgg ctttgaggag 3840

agctgctccc atttgggggt ttataccaac tgtggattat ggctttgtca ttaagatttg 3900

atctttgtta aatgaaaaac tgtttattgt ataaaactca ggtttgtgga cgaaaagttg 3960

ttttttttct tcagttaatt aaattgttcc tcaagtttgt ttaaggactt aaaatcaaac 4020

acaaccatgt gtaaactgct aaatgaggct cctaaaatga gaggcctcaa ctctttaagt 4080

gtggagctag aaatgtaaat aagtccacag ggcagactgg tgattatgat aaaagctacc 4140

atttactgag catctgtcta ctaggctcag ctctatgcta agtctacatg ttatctgtca 4200

aagtggtatc atccccattt aatagctgag gaaacagagg cttagaaagg ctgggtaact 4260

tgaccagggt catgcaacta gtctgcggtg gagecaggat tctgtctgac cctaaaggcc 4320

aagttcttta tatttatttc taccacctgc taaagtcttg aatggaggct gaaagcacag 4380

ttggggtatg gggaagaaaa atatatatac atacatatat gtatatgtat gtatgtatgt 4440

atggggggtt gttttgtttt tgtttttgat aaggagtttt gctcttgttg cccaggctgg 4500

agtgcagtgg tatgatctgg gctcactgca acctccgcct cccgggttca agtcattctc 4560

ctgcctcagc ctcccgagta gctgggatta ccggagcatg ccaccacacc cagcaaagtt 4620

ttgtattttt agtagagaca gggtttcacc atgttggcca ggctgatctt gaactcctca 4680

tctcaggtga tctgcccgcc tccgcttccc aaagtgctgg gattacaggt gtgagtcacc 4740

gcgtccggcc tacagatata tttaatttaa agagatctaa aacaaataca aaactgtcca 4800

catctatgtt gatggaccca taaaaatage agtctgccag ggtctgccgg aagagacaga 4860

taagcataca tattaacatg gatatatatg tgaatttcat tcaaatggtt ctcacatgag 4920

agtaactage atctttctct cagatgatga agatgatgaa gaggaagatg aagaggaaga 4980

aatcgacgtg gtcactgtgg agaagcggcg ttcctcctcc aacaccaagg ctgtcaccac 5040

attcaccatc actgtgcgtc ccaagaacgc agccctgggt cccgggaggg ctcagtccag 5100

cgagctgatc ctcaaacgat gccttcccat ccaccagcag cacaactatg ccgccccctc 5160

tccctacgtg gagagtgagg atgcaccccc acagaagaag ataaagagcg aggcgtcccc 5220

acgtccgctc aagagtgtca tccccccaaa ggctaagage ttgagccccc gaaactctga 5280

ctcggaggac agtgagcgtc gcagaaacca caacatcctg gagcgccage gccgcaacga 5340

ccttcggtcc agctttctca cgctcaggga ccacgtgccg gagttggtaa agaatgagaa 5400

ggccgccaag gtggtcattt tgaaaaaggc cactgagtat gtccactccc tccaggccga 5460

ggagcaccag cttttgctgg aaaaggaaaa attgcaggca agacagcage agttgctaaa 5520

gaaaattgaa cacgctcgga cttgctagac gcttctcaaa actggacagt cactgccact 5580

ttgcacattt tgattttttt tttaaacaaa cattgtgttg acattaagaa tgttggttta 5640

ctttcaaatc ggtcccctgt cgagttcggc tctgggtggg cagtaggace accagtgtgg 5700

ggttctgctg ggaccttgga gagectgcat cccaggatgc tgggtggccc tgcagcctcc 5760

tccacctcac ctccatgaca gcgctaaacg ttggtgacgg ttgggagcct ctggggctgt 5820

tgaagtcacc ttgtgtgttc caagtttcca aacaacagaa agtcattect tctttttaaa 5880

atggtgctta agttccagca gatgccacat aaggggtttg ccatttgata cccctgggga 5940

acatttctgt aaataccatt gacacatccg ccttttgtat acatcctggg taatgagagg 6000

tggcttttgc ggccagtatt agactggaag ttcataccta agtactgtaa taatacctca 6060

atgtttgagg agcatgtttt gtatacaaat atattgttaa tctctgttat gtactgtact 6120

aattcttaca ctgcctgtat actttagtat gacgctgata cataactaaa tttgatactt 6180

atattttcgt atgaaaatga gttgtgaaag ttttgagtag atattacttt atcacttttt 6240

gaactaagaa acttttgtaa agaaatttac tatatatata tgcctttttc ctagcctgtt 6300

tcttcctgtt aatgtatttg ttcatgtttg gtgcatagaa ctgggtaaat gcaaagttct 6360

gtgtttaatt tcttcaaaat gtatatattt agtgctgcat cttatagcac tttgaaatac 6420

ctcatgttta tgaaaataaa tagcttaaaa ttaaa 6455

3-39 Sequences

3-39-1 Sequence Number [ID] 39

3-39-2 Molecule Type DNA
3-39-3 Length 3335

3-39-4 Features Location/ misc_feature 1..3335

Qualifiers note=H-RAS

source 1..3335

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-39-5 Residues aggcccgccc gagtctccgc cgcccgtgcc ctgcgcccgc aacccgagcc gcacccgccg 60

cggacggagc ccatgcgcgg ggcgaaccgc gcgcccccgc ccccgccccg ccccggcctc 120

ggccccggcc ctggccccgg gggcagtcgc gcctgtgaac ggtgagtgcg ggcagggato 180

ggccgggccg cgcgccctcc tcgcccccag gcggcagcaa tacgcgcggc gcgggccggg 240

ggcgcggggc cggcgggcgt aagcggcggc ggcggcggcg gcggcgggtg ggtggggccg 300

ggcggggccc gcgggcacag gtgagcgggc gtcgggggct gcggcgggcg ggggcccctt 360

cctccctggg gcctgcggga atccgggccc cacccgtggc ctcgcgctgg gcacggtccc 420

cacgccggcg tacccgggag cctcgggccc ggcgccctca cacccggggg cgtctgggag 480



gaggcggccg cggccacggc acgcccgggc acccccgatt cagcatcaca ggtcgcggac 540

caggccgggg gcctcagccc cagtgccttt tccctctccg ggtctcccgc gccgcttctc 600

ggccccttcc tgtcgctcag tccctgcttc ccaggagctc ctctgtcttc tccagctttc 660

tgtggctgaa agatgccccc ggttccccgc cgggggtgcg gggcgctgcc cgggtctgcc 720

ctcccctcgg cggcgcctag tacgcagtag gcgctcagca aatacttgtc ggaggcacca 780

gcgccgcggg gcctgcaggc tggcactagc ctgcccgggc acgccgtggc gcgctccgcc 840

gtggccagac ctgttctgga ggacggtaac ctcagccctc gggcgcctcc ctttagcctt 900

tctgccgacc cagcagcttc taatttgggt gcgtggttga gagcgctcag ctgtcagccc 960

tgcctttgag ggctgggtcc cttttcccat cactgggtca ttaagagcaa gtgggggcga 1020

ggcgacagcc ctcccgcacg ctgggttgca gctgcacagg taggcacgct gcagtccttg 1080

ctgcctggcg ttggggccca gggaccgctg tgggtttgcc cttcagatgg ccctgccagc 1140

agctgccctg tggggcctgg ggctgggcct gggcctggct gagcagggcc ctccttggca 1200

ggtggggcag gagaccctgt aggaggaccc cgggccgcag gcccctgagg agcgatgacg 1260

gaatataagc tggtggtggt gggcgccggc ggtgtgggca agagtgcgct gaccatccag 1320

ctgatccaga accattttgt ggacgaatac gaccccacta tagaggtgag cctggcgccg 1380

ccgtccaggt gccagcagct gctgcgggcg agcccaggac acagccagga tagggctggc 1440

tgcagcccct ggtcccctgc atggtgctgt ggccctgtct cctgcttcct ctagaggagg 1500

ggagtccctc gtctcagcac cccaggagag gagggggcat gaggggcatg agaggtacca 1560

gggagaggct ggctgtgtga actcccccca cggaaggtcc tgagggggtc cctgagccct 1620

gtcctcctgc aggattccta ccggaagcag gtggtcattg atggggagac gtgcctgttg 1680

gacatcctgg ataccgccgg ccaggaggag tacagcgcca tgcgggacca gtacatgcgc 1740

accggggagg gcttcctgtg tgtgtttgcc atcaacaaca ccaagtcttt tgaggacatc 1800

caccagtaca ggtgaacccc gtgaggctgg cccgggagcc cacgccgcac aggtggggcc 1860

aggccggctg cgtccaggca ggggcctcct gtcctctctg cgcatgtcct ggatgccgct 1920

gcgcctgcag cccccgtagc cagctctcgc tttccacctc tcagggagca gatcaaacgg 1980

gtgaaggact cggatgacgt gcccatggtg ctggtgggga acaagtgtga cctggctgca 2040

cgcactgtgg aatctcggca ggctcaggac ctcgcccgaa gctacggcat cccctacatc 2100

gagacctcgg ccaagacccg gcaggtgagg cagctctcca ccccacagct agccagggac 2160

ccgccccgcc ccgccccagc cagggagcag cactcactga ccctctccct tgacacaggg 2220

cagccgctct ggctctagct ccagctccgg gaccctctgg gaccccccgg gacccatgtg 2280

acccagcggc ccctcgcgct gtaagtctcc cgggacggca gggcagtgag ggaggcgagg 2340

gccggggtct gggctcacgc cctgcagtcc tgggccgaca cagctccggg gaaggcggag 2400

gtccttgggg agagctgccc tgagccaggc cggagcggtg accctggggc ccggcccctc 2460

ttgtccccag agtgtcccac gggcacctgt tggttctgag tcttagtggg gctactgggg 2520

acacgggccg tagctgagtc gagagctggg tgcagggtgg tcaaaccctg gccagacctg 2580

gagttcagga gggccccggg ccaccctgac ctttgagggg ctgctgtagc atgatgcggg 2640

tggccctggg cacttcgaga tggccagagt ccagcttccc gtgtgtgtgg tgggcctggg 2700

gaagtggctg gtggagtcgg gagcttcggg ccaggcaagg cttgatccca cagcagggag 2760

cccctcaccc aggcaggcgg ccacaggccg gtccctcctg atcccatccc tcctttccca 2820

gggagtggag gatgccttct acacgttggt gcgtgagatc cggcagcaca agctgcggaa 2880

gctgaaccct cctgatgaga gtggccccgg ctgcatgagc tgcaagtgtg tgctctcctg 2940

acgcaggtga gggggactcc cagggcggcc gccacgccca ccggatgacc ccggctcccc 3000

gcccctgccg gtctcctggc ctgcggtcag cagcctccct tgtgccccgc ccagcacaag 3060

ctcaggacat ggaggtgccg gatgcaggaa ggaggtgcag acggaaggag gaggaaggaa 3120

ggacggaagc aaggaaggaa ggaagggctg ctggagccca gtcaccccgg gaccgtgggc 3180

cgaggtgact gcagaccctc ccagggaggc tgtgcacaga ctgtcttgaa catcccaaat 3240

gccaccggaa ccccagccct tagctcccct cccaggcctc tgtgggccct tgtcgggcac 3300

agatgggatc acagtaaatt attggatggt cttga                            3335

3-40 Sequences

3-40-1 Sequence Number [ID] 40

3-40-2 Molecule Type DNA

3-40-3 Length 12438

3-40-4 Features Location/

Qualifiers

misc_feature 1..12438

note=N-RAS

source 1..12438

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-40-5 Residues gaaacgtccc gtgtgggagg ggcgggtctg ggtgcggcct gccgcatgac tcgtggttcg 60

gaggcccacg tggccggggc ggggactcag gcgcctgggg cgccgactga ttacgtagcg 120

ggcggggccg gaagtgccgc tccttggtgg gggctgttca tggcggttcc ggggtctcca 180

acatttttcc cggctgtggt cctaaatctg tccaaagcag aggcagtgga gcttgaggta 240

agtttatctc atgcatagtg ttcggctttg ggctgtggaa tgttcaggcg tttcactgat 300

gccagaaatg gagcagaatc tatcagctgg agacaaaggc cttgggcggg ggtccttcca 360

tttggtgcct acgtggggag atctttggag acagaaggga gaatgggaag gagttgcggc 420

gaggcggccg cggccacggc acgcccgggc acccccgatt cagcatcaca ggtcgcggac 540

caggccgggg gcctcagccc cagtgccttt tccctctccg ggtctcccgc gccgcttctc 600

ggccccttcc tgtcgctcag tccctgcttc ccaggagetc ctctgtcttc tccagctttc 660

tgtggctgaa agatgccccc ggttccccgc cgggggtgcg gggcgctgcc cgggtctgcc 720

ctcccctcgg cggcgcctag tacgcagtag gcgctcagca aatacttgtc ggaggcacca 780

gcgccgcggg gcctgcaggc tggcactage ctgcccgggc acgccgtggc gcgctccgcc 840

gtggccagac ctgttctgga ggacggtaac ctcagccctc gggcgcctcc ctttagcctt 900

tctgccgace cagcagettc taatttgggt gcgtggttga gagcgctcag ctgtcagccc 960

tgcctttgag ggctgggtcc cttttcccat cactgggtca ttaagagcaa gtgggggcga 1020

ggcgacagcc ctcccgcacg ctgggttgca gctgcacagg taggcacgct gcagtccttg 1080

ctgcctggcg ttggggccca gggaccgctg tgggtttgcc cttcagatgg ccctgccage 1140

agctgccctg tggggcctgg ggctgggcct gggcctggct gagcagggcc ctccttggca 1200

ggtggggcag gagaccctgt aggaggaccc cgggccgcag gcccctgagg agcgatgacg 1260

gaatataage tggtggtggt gggcgccggc ggtgtgggca agagtgcgct gaccatccag 1320

ctgatccaga accattttgt ggacgaatac gaccccacta tagaggtgag cctggcgccg 1380

ccgtccaggt gccagcagct gctgcgggcg agcccaggac acagccagga tagggctggc 1440

tgcagccct ggtcccctgc atggtgctgt ggccctgtct cctgcttcct ctagaggagg 1500

ggagtccctc gtctcagcac cccaggagag gagggggcat gaggggcatg agaggtacca 1560

gggagaggct ggctgtgtga actcccccca cggaaggtcc tgagggggtc cctgagccct 1620

gtcctcctgc aggattecta ccggaagcag gtggtcattg atggggagac gtgcctgttg 1680

gacatcctgg ataccgccgg ccaggaggag tacagcgcca tgcgggacca gtacatgcgc 1740

accggggagg gcttcctgtg tgtgtttgcc atcaacaaca ccaagtcttt tgaggacatc 1800

caccagtaca ggtgaacccc gtgaggctgg cccgggagcc cacgccgcac aggtggggcc 1860

aggccggctg cgtccaggca ggggcctcct gtcctctctg cgcatgtcct ggatgccgct 1920

gcgcctgcag cccccgtagc cagctctcgc tttccacctc tcagggagca gatcaaacgg 1980

gtgaaggact cggatgacgt gcccatggtg ctggtgggga acaagtgtga cctggctgca 2040

cgcactgtgg aatctcggca ggctcaggac ctcgcccgaa gctacggcat cccctacatc 2100

gagacctcgg ccaagacccg gcaggtgagg cagctctcca ccccacagct agccagggac 2160

ccgccccgcc ccgccccagc cagggagcag cactcactga ccctctccct tgacacaggg 2220

cagccgctct ggctctagct ccagctccgg gaccctctgg gaccccccgg gacccatgtg 2280

acccagcggc ccctcgcgct gtaagtctcc cgggacggca gggcagtgag ggaggcgagg 2340

gccggggtct gggctcacgc cctgcagtcc tgggccgaca cagctccggg gaaggcggag 2400

gtccttgggg agagctgccc tgagccagga cggagcggtg accctggggc ccggcccctc 2460

ttgtccccag agtgtcccac gggcacctgt tggttctgag tcttagtggg gctactgggg 2520

acacgggccg tagctgagtc gagagctggg tgcagggtgg tcaaaccctg gccagacctg 2580

gagttcagga gggccccggg ccaccctgac ctttgagggg ctgctgtagc atgatgcggg 2640

tggccctggg cacttcgaga tggccagagt ccagcttccc gtgtgtgtgg tgggcctggg 2700

gaagtggctg gtggagtcgg gagcttcggg ccaggcaagg cttgatccca cagcagggag 2760

cccctcaccc aggcaggcgg ccacaggccg gtccctcctg atcccatccc tcctttccca 2820

gggagtggag gatgccttct acacgttggt gcgtgagatc cggcagcaca agctgcggaa 2880

gctgaaccct cctgatgaga gtggccccgg ctgcatgage tgcaagtgtg tgctctcctg 2940

acgcaggtga gggggactcc cagggcggcc gccacgccca ccggatgacc ccggctcccc 3000

gcccctgccg gtctcctggc ctgcggtcag cageeteect tgtgccccgc ccagcacaag 3060

ctcaggacat ggaggtgccg gatgcaggaa ggaggtgcag acggaaggag gaggaaggaa 3120

ggacggaage aaggaaggaa ggaagggctg ctggagccca gtcaccccgg gaccgtgggc 3180

cgaggtgact gcagaccctc ccagggaggc tgtgcacaga ctgtcttgaa catcccaaat 3240

gccaccggaa ccccagcect tagctcccct cccaggectc tgtgggccct tgtcgggcac 3300

agatgggatc acagtaaatt attggatggt cttga 3335

3-40 Sequences

3-40-1 Sequence Number [ID] 40

3-40-2 Molecule Type DNA
3-40-3 Length 12438

3-40-4 Features Location/ misc_feature 1..12438

Qualifiers note=N-RAS

source 1..12438

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-40-5 Residues gaaacgtccc gtgtgggagg ggcgggtctg ggtgcggcct gccgcatgac tcgtggttcg 60

gaggcccacg tggccggggc ggggactcag gcgcctgggg cgccgactga ttacgtagcg 120

ggcggggccg gaagtgccgc tccttggtgg gggctgttca tggcggttcc ggggtctcca 180

acatttttcc cggctgtggt cctaaatctg tccaaagcag aggcagtgga gcttgaggta 240

agtttatctc atgcatagtg ttcggctttg ggctgtggaa tgttcaggcg tttcactgat 300

gccagaaatg gagcagaatc tatcagctgg agacaaaggc cttgggcggg ggtccttcca 360

tttggtgcct acgtggggag atctttggag acagaaggga gaatgggaag gagttgcggc 420



ctggaggctt cctgctagag ctgagaagcc ttcggggagt aataggaagg gggatttcca 480

ttgcttaggc tgagggcggg gcccaaggac tgttgaaaaa tagctaagga tgggggttgc 540

tagaaaacta ctccagaagt gtgaggccga tattaatccg gtgtttttgc gttctctagt 600

cactttaaga accaaatgga aggtcacact agggttttca tttccattga ttatagaaag 660

ctttaaagta ctgtagatgt ggctcgccaa ttaaccctga ttactggttt ccaacaggtt 720

cttgctggtg tgaaatgact gagtacaaac tggtggtggt tggagcaggt ggtgttggga 780

aaagcgcact gacaatccag ctaatccaga accactttgt agatgaatat gatcccacca 840

tagaggtgag gcccagtggt agcccgctga cctgatcctg tctctcactt gtcggatcat 900

ctttacccat attctgtatt aaaggaataa gaggagagaa agtaaaaagt tattttgggt 960

atacattcag ttatgcaata agcttaacgt gtttatagag aacagttcat ttttattagc 1020

tgctgaagtt tctaaaacct gtccagtttt taacagttct gtaaactatt gcaaactcag 1080

tgttgagttc attcatgagt ttcttcatat ataacagctc tattacatga gaaacacagg 1140

ccatagtagc gagactgtct gattgtatgg gagataatag gatggagata aaggattcag 1200

agatgagtgt tcttcaatat ttatttatta gctagttgaa gcagctgaga ccagatgatt 1260

ggagtagcaa gaacttgaga tttttagtct ttatgcctag gattttggtc cctgtttgca 1320

gtttatttag ttgtgtgata ttgagcaact gaatctctcc caacctcatt ttcctcatgt 1380

tttaaattac cataaacttg tcctgcctac cacacaggga tgttatggaa agttaaataa 1440

tatatttaag ttatttatga atggtaaagc actatgtaat agtacttagg gattctattg 1500

ttattatgag agttcatggt acagattgtc ttcagtaagt ggcacctaag gctctttaaa 1560

taaagggttt tgccggacac ggtggctcac gcctgtaatc ccagcacttt gggaggctga 1620

ggcaggcgga tcacaaggtc aggagttcaa gaccagcctg atcaacatgg tgaaaccccg 1680

tctctactaa aaatacaaaa attagctggg tgtggtggca ggcacctgta atcccagcta 1740

ctcaggaggc tgaggcagga gaatcgcttg aaccagaggc agagggtgca gtgagccgag 1800

atcacaccac agacctccag cctgggcaac agagcgagac ttcgtctcaa aaaataaata 1860

aatagataaa taaataaagg gttttgtaat tttgttcagt ttagaaatgc ctaactttag 1920

agattatttt aatcaacacc tggcctccct accatctggc tactcgtgtt taattgatga 1980

aaactaactc taatgtagcc actataaaaa attggttgct aacccttggc aaaatcttta 2040

ttttgagctt aacagcttta atattttaca tgaaatgttt aatattttaa ttaaatattt 2100

ttaaatgttt gatttattga gcaatttaca taagtaaaat acataaattt tatgtctaca 2160

gcccagtgct ttttgcgttt ctatatagtc atgtagctac cacccagata acagtataga 2220

gcacttccag tactccagag agttctccaa gtgtgatgac attaaaatac aagtaaaagt 2280

cctgttgcca taaaaccaaa atgaaagtat tttttatatg atctatgcat gtttgtcttc 2340

ctgagaaatt aaacataact ataccttgtt tggaaccttt aagaatttga ttcaggaata 2400

tttcccaaag gtacatctgt catgataaaa aaaaaacctt ctctgaaaca aaggtatttg 2460

tatatttagt cataaacaca aatgatgtat atagggccag gttataattg gtggaggtat 2520

gtttagattt ctttaagtaa aataaacagc acaaataaaa cagtccagtt catagcttag 2580

tgaaatacac tgggtactta atctgtagcc tcctggctgc agtagagttg tcatttgagt 2640

tactgtgttt tcttaatctt ttccaggaac acagtgacca tatttctttt ctgcaggcat 2700

atagaatttg gtgggttttc ttttatgtag ggtgatattg gatacttttt gtttgtgatt 2760

atatattagc aatttgaggg acaaaccaga taggcagaaa tgggcttgaa tagttagatg 2820

cttatttaac cttggcaata gcattgcatt ccctgtggtt tttaataaaa attgaacttc 2880

cctccctccc tgccccctta ccctccacac ccccaggatt cttacagaaa acaagtggtt 2940

atagatggtg aaacctgttt gttggacata ctggatacag ctggacaaga agagtacagt 3000

gccatgagag accaatacat gaggacaggc gaaggcttcc tctgtgtatt tgccatcaat 3060

aatagcaagt catttgcgga tattaacctc tacaggtact aggagcatta ttttctctga 3120

aaggatgatc tttgtgttct gaatctttat ggggaaatga ggttaccaca ctagggaaga 3180

tagagctttt taattatggg aagagttggt tttaggttgt ttgacattga gaatctaggg 3240

taattactga aagttaatac tggaatttat tttacataat atactgttac tataaagttt 3300

gataatacat aagtgaagct tgctactggg aatgacttgg aaccagagtt gttgtaatta 3360

gagatcacga aggaatttca gagaggaaaa catctccaag aaacatcttt cagtatgtaa 3420

tggaaaagat aggccaggca cagtggctca cacctggaat gtcagtgctt tgggaggcca 3480

aggcgggagg atcactttca gcccaggagt tggagaccag cctgggcaac agagcaagac 3540

cctgtctcta caaaaataaa aataaaaaaa ttagtcacac atggtggcag ctactcggga 3600

ggcagaggtg ggaggatcac gtgagctcag gaggtcgagg catgctcact ccactgcact 3660

gctgcactcc agcctaatca acagagcaag attctgtctc caaaaaaaat aaaaaataaa 3720

atgataggag taagcaaata ggaagtccat aaagatgaaa acaaagcaag ggaacataaa 3780

gatagacttt gtccatagaa ccataaagtt tcaaagctag attggaccat aaaaattcta 3840

gtacaatatt cttattttgc agaatcagaa acagagttca gaatgtcgtt tgttaggttt 3900

tggagtcagg attgttatta gtagcagagc caggaccaaa aacccaaagc tcctttttct 3960

tagcacagtg ttcttaaaca gaataatata atggttaaga atgagaactc tgcctggatt 4020

gaaacctagc tctgtttatt agcgacgtga ctcaggggct atgtggcttt cctaacctat 4080

aatatggaaa taataatacc tacctcatag agttgtgaag attacagttt taataaatac 4140

gcaaatcact cagaatagtg cctggcacac agtaaatgct acttaagtgt tctgcctaaa 4200

ggcttgagtc ttggcttatt ttctatccat gtgaagatgt ctgctctcaa aagcagattg 4260

gtccaacact gaattcaagt gttcttttcc taacctgttg tacttcccat tttttttttg 4320

ctggaggctt cctgctagag ctgagaagco ttcggggagt aataggaagg gggatttcca 480

ttgcttagga tgagggcggg gcccaaggac tgttgaaaaa tagctaagga tgggggttga 540

tagaaaacta ctccagaagt gtgaggccga tattaatccg gtgtttttgc gttctctagt 600

cactttaaga accaaatgga aggtcacact agggttttca tttccattga ttatagaaag 660

ctttaaagta ctgtagatgt ggctcgccaa ttaaccctga ttactggttt ccaacaggtt 720

cttgctggtg tgaaatgact gagtacaaac tggtggtggt tggagcaggt ggtgttggga 780

aaagcgcact gacaatccag ctaatccaga accactttgt agatgaatat gatcccacca 840

tagaggtgag gcccagtggt agcccgctga cctgatcctg tctctcactt gtcggatcat 900

ctttacccat attctgtatt aaaggaataa gaggagagaa agtaaaaagt tattttgggt 960

atacattcag ttatgcaata agcttaacgt gtttatagag aacagttcat ttttattaga 1020

tgctgaagtt tctaaaacct gtccagtttt taacagttct gtaaactatt gcaaactcag 1080

tgttgagttc attcatgagt ttcttcatat ataacagctc tattacatga gaaacacagg 1140

ccatagtage gagactgtct gattgtatgg gagataatag gatggagata aaggattcag 1200

agatgagtgt tcttcaatat ttatttatta gctagttgaa gcagctgaga ccagatgatt 1260

ggagtagcaa gaacttgaga tttttagtct ttatgcctag gattttggtc cctgtttgca 1320

gtttatttag ttgtgtgata ttgagcaact gaatctctcc caacctcatt ttcctcatgt 1380

tttaaattac cataaacttg tcctgcctac cacacaggga tgttatggaa agttaaataa 1440

tatatttaag ttatttatga atggtaaage actatgtaat agtacttagg gattctattg 1500

ttattatgag agttcatggt acagattgtc ttcagtaagt ggcacctaag gctctttaaa 1560

taaagggttt tgccggacac ggtggctcac gcctgtaato ccagcacttt gggaggctga 1620

ggcaggcgga tcacaaggtc aggagttcaa gaccagcctg atcaacatgg tgaaaccccg 1680

tctctactaa aaatacaaaa attagctggg tgtggtggca ggcacctgta atcccagcta 1740

ctcaggagga tgaggcagga gaatcgcttg aaccagaggc agagggtgca gtgagccgag 1800

atcacaccac agacctccag cctgggcaac agagcgagac ttcgtctcaa aaaataaata 1860

aatagataaa taaataaagg gttttgtaat tttgttcagt ttagaaatgc ctaactttag 1920

agattatttt aatcaacacc tggcctccct accatctggc tactcgtgtt taattgatga 1980

aaactaactc taatgtagcc actataaaaa attggttgct aacccttggc aaaatcttta 2040

ttttgagctt aacagcttta atattttaca tgaaatgttt aatattttaa ttaaatattt 2100

ttaaatgttt gatttattga gcaatttaca taagtaaaat acataaattt tatgtctaca 2160

gcccagtgct ttttgcgttt ctatatagtc atgtagctac cacccagata acagtataga 2220

gcacttccag tactccagag agttctccaa gtgtgatgac attaaaatac aagtaaaagt 2280

cctgttgcca taaaaccaaa atgaaagtat tttttatata atctatgcat gtttgtcttc 2340

ctgagaaatt aaacataact ataccttgtt tggaaccttt aagaatttga ttcaggaata 2400

tttcccaaag gtacatctgt catgataaaa aaaaaacctt ctctgaaaca aaggtatttg 2460

tatatttagt cataaacaca aatgatgtat atagggccag gttataattg gtggaggtat 2520

gtttagattt ctttaagtaa aataaacaga acaaataaaa cagtccagtt catagcttag 2580

tgaaatacac tgggtactta atctgtagcc tcctggctgc agtagagttg tcatttgagt 2640

tactgtgttt tcttaatctt ttccaggaac acagtgacca tatttctttt ctgcaggcat 2700

atagaatttg gtgggttttc ttttatgtag ggtgatattg gatacttttt gtttgtgatt 2760

atatattaga aatttgaggg acaaaccaga taggcagaaa tgggcttgaa tagttagatg 2820

cttatttaac cttggcaata gcattgcatt ccctgtggtt tttaataaaa attgaactto 2880

cctccctccc tgccccctta ccctccacac ccccaggatt cttacagaaa acaagtggtt 2940

atagatggtg aaacctgttt gttggacata ctggatacag ctggacaaga agagtacagt 3000

gccatgagag accaatacat gaggacaggc gaaggcttcc tctgtgtatt tgccatcaat 3060

aatagcaagt catttgcgga tattaacctc tacaggtact aggagcatta ttttctctga 3120

aaggatgato tttgtgttct gaatctttat ggggaaatga ggttaccaca ctagggaaga 3180

tagagctttt taattatggg aagagttggt tttaggttgt ttgacattga gaatctaggg 3240

taattactga aagttaatac tggaatttat tttacataat atactgttac tataaagttt 3300

gataatacat aagtgaagct tgctactggg aatgacttgg aaccagagtt gttgtaatta 3360

gagatcacga aggaatttca gagaggaaaa catctccaag aaacatcttt cagtatgtaa 3420

tggaaaagat aggccaggca cagtggctca cacctggaat gtcagtgctt tgggaggcca 3480

aggcgggagg atcactttca gcccaggagt tggagaccag cctgggcaac agagcaagac 3540

cctgtctcta caaaaataaa aataaaaaaa ttagtcacao atggtggcag ctactcggga 3600

ggcagaggtg ggaggatcac gtgagctcag gaggtcgagg catgctcact ccactgcact 3660

gctgcactco agectaatca acagagcaag attctgtctc caaaaaaaat aaaaaataaa 3720

atgataggag taagcaaata ggaagtccat aaagatgaaa acaaagcaag ggaacataaa 3780

gatagacttt gtccatagaa ccataaagtt tcaaagctag attggaccat aaaaattcta 3840

gtacaatatt cttattttga agaatcagaa acagagttca gaatgtcgtt tgttaggttt 3900

tggagtcagg attgttatta gtagcagago caggaccaaa aacccaaaga tcctttttct 3960

tagcacagtg ttcttaaaca gaataatata atggttaaga atgagaacto tgcctggatt 4020

gaaacctage tctgtttatt agcgacgtga ctcaggggct atgtggcttt cctaacctat 4080

aatatggaaa taataatacc tacctcatag agttgtgaag attacagttt taataaatac 4140

gcaaatcact cagaatagtg cctggcacac agtaaatgct acttaagtgt tctgcctaaa 4200

ggcttgagtc ttggcttatt ttctatccat gtgaagatgt ctgctctcaa aagcagattg 4260

gtccaacact gaattcaagt gttcttttcc taacctgttg tacttcccat tttttttttg 4320



tctaaaagta atagcagtac ttaataaaat gcccacactt ggcatgcatc taataaatgt 4380

tttttgaatt tctagaagtc atttttcttc tttcttacaa gaaatttatt catttttcta 4440

tatgccttag ctcaaaccaa agagtattta aaacatctta tgaaaatgca tatagtagag 4500

caagataaga ttaatgaaaa ataggcttaa gtgagaccaa aaaaataagg gtaaaataaa 4560

caaatttagg agtgagcata ttctgtgatt gtgcatgaag ttccagtggc tttctaaagg 4620

tggactacaa atttggtcac tgttgtgaaa aggaaagtag ccagctgaaa gattcagtat 4680

ctgtatgctg aaagccgtta agttgctcgg actagaagga aattttccca tggatcctca 4740

aagaggcttg tttaatgtaa aaatcagtag taacctgaca gtgacatggt ccaggtactt 4800

taggctgtct tatcccttaa tgtaggctat taccatcaag cacagttttg caaatagcca 4860

gtggaatgta gttcagatac atgactttgt gggtaatcca ggggtagaga ctaaaacagt 4920

actgtgcagt atgtggttat ttacagttaa ttaagattaa ataaaattta aaaattagtt 4980

ccttgactac caaatgctca atagccacta gtaggtacca tgttgaacag tacagatata 5040

gaccatttcc atcatcacat aaagtactgt tggattgtgt tggtcaagac aatctaaagc 5100

aattgtttcc caggtgtgct gtgtggtgtg ccttacatgt cattgaaagg ggtgctgtca 5160

ggagttctag atgcttcagc ctccctttac taagagcagt tcttatgttt tctattttat 5220

cgcttgggct tccagataca atgttttgtt ttaggtttgt tttttttgtt tgtttgtttt 5280

tttttttttg agacggagtt ttgctctggt tgcccaagct ggatggagta cggtggtgcg 5340

atcgcggctc actgcaacct ccgcctcccg ggttcgagag attctcctgc ctcagcttcc 5400

cgagtagctg gaattacagg cgtccaccac catgcctgac taattttttt tgtattttta 5460

gtagacttgg ggtttcacca tgttggccgg gctggtttca aactcctgac ctcaggtgat 5520

ccacccgcct cggcctccca gagggctggg attacaggtg tgaaccaccg tgcccggcct 5580

gttttagttt tttagagatg gagtctccct ctgttgccca agccagagtg cggtggcatg 5640

acactctcag ggttcaacct ctcagggatc aagggatcct cccacctcag cttcctgagt 5700

agctggaacc acaggcacat gtgccaccat gcccagctaa tttttgtatt ttttgtagaa 5760

gcaaggtttc accatgttgc ccaggctggt ctcggactcc taggtcaagt gatcctccca 5820

cctcaatctc ctagagtgct aagactatag gcgggagtca ccatgcccag cttcatctac 5880

aatttatttg aagaaaatgt ttgagcacca cccatcttga aaagtgatag actgccttcc 5940

attaaatact gtcacaccta gttatttagc agcagtgagc ttcacttttt atactttaga 6000

ccttaatcta aagggtgatt tctagttgcc agttaaatcc agagccaagc tctttggaga 6060

atccaggagc ctcactaggt catgtatcag gataaaatac ccatccactc ccattagaag 6120

gtgagcttgt acttatggct tcctgatggc tgctgcaaca agtctaaagc agtctcctta 6180

gtatacaatg tcttctctaa gtggtagaaa aaagcaaaaa tactacaagt taatagggct 6240

acataaaatt tgctagtttc ttttttgccc tagccattta ttccttcctg aaatcttgtc 6300

tctctctcgc tctctctttc tctcgctctc actttctttc tctttttctt ttctcttttc 6360

ttttctttct tccctttctt ttctttcttt tttcctgttg cccaggctgg agtgcagtgg 6420

aacaattatg gctcactgca gccttgacct ttctggaccc aggtgatcct cccacctcag 6480

tctcccaatt agctgggact acaggcatgc gccaccacac ccagctataa tatatattgt 6540

atatatattt tttatttata aatatatata aatatatatt tatatgtgta aattatatat 6600

atttatatat tataaattat atataaatat atatttatat ataatatata taatatatat 6660

ttatttttat atattttata tatatttttt ggggggggtt gggggggatg gagtctcact 6720

ctgtcgccca ggctagagtg tagtggcgtg atcttggctc actgcaatct tcgcctccca 6780

ggttcaagcg attctcctgc ctcagcttcc cgagtagctg ggactatagg cgcctgccac 6840

cacacctggc taatttttgt atttttagta gagatggggt ttcaccatat tggccaggct 6900

ggtcttcaac tcctgacctt gtgatctgcc cacctcaacc tcccaaagtg ctgggaatac 6960

aggcatgagc cactgcaccc agcctaatct ttgtattttt ttgtagagac cgggttttgc 7020

catgttgccc aggctaatct caaactcctg ggttcaagca gtctgccctc ctcagcctcc 7080

caaagtgctg agattgcagg catgagccac tgtacccagc ctaatcttgt ttttcttatg 7140

ttctgataat atattcccgt ttttagggag cagattaagc gagtaaaaga ctcggatgat 7200

gtacctatgg tgctagtggg aaacaagtgt gatttgccaa caaggacagt tgatacaaaa 7260

caagcccacg aactggccaa gagttacggg attccattca ttgaaacctc agccaagacc 7320

agacaggtat ggtacagctt tcagcatttg tgcaagagtt tgcatcagtt gattaactct 7380

ggtagagatg tgatccatat tcatattctt tgttgttatg catttttttc atttttattt 7440

ttttattttt tatttttttt taggcagagt ctcactctat cttctaagct ggagtgcagt 7500

ggtgtgatct cagctcactg cagcctctgt ctcttgggtt caagtgattc tcctgcctca 7560

gcctcccaag tagctgggac tacgggcaca tcatcatgcc cggctaattt ttgtactttt 7620

agtagagaca gggttttacc atgttgccca ggctggtctc gaactcctgg cctcaagcaa 7680

tcctcccacc tgggcctccc agagtgctgg gattacaggt gtgagccacc acgcccagcc 7740

tgttgttagg catttttagt agtgttcttt ttcttaacgc ttgtttaaac ccaaaatgaa 7800

cttactaata ttctgttatg gcatgtttac tcctgcatta acatccacaa atatttcttg 7860

ggaagatcct tgactaaaaa tatttataaa cattagttat ttctctgtca acaccagccc 7920

gtttatggct taagcctcct gaatggagtc tttagtttaa tgtagttttg ttccgtgttt 7980

ctcacattac ccttttcctt tgcatgaatg tttatttggc aaaatgtgcc atttttatat 8040

cagcctgttc ttgtgattca ataggaatgt gaaatttagt gttctcttcc ttaaatcacc 8100

atattttatt ttatcagcta ttcgtttagt aattggaatc ttatgtccac ataaagagat 8160

acaaatgcaa gagagcttat aatttggatt gtgtccgttg agctagctct ctcatttttt 8220

tctaaaagta atagcagtac ttaataaaat gcccacactt ggcatgcatc taataaatgt 4380

tttttgaatt tctagaagtc atttttcttc tttcttacaa gaaatttatt catttttcta 4440

tatgccttag ctcaaaccaa agagtattta aaacatctta tgaaaatgca tatagtagag 4500

caagataaga ttaatgaaaa ataggcttaa gtgagaccaa aaaaataagg gtaaaataaa 4560

caaatttagg agtgagcata ttctgtgatt gtgcatgaag ttccagtggc tttctaaagg 4620

tggactacaa atttggtcac tgttgtgaaa aggaaagtag ccagctgaaa gattcagtat 4680

ctgtatgctg aaagccgtta agttgctcgg actagaagga aattttccca tggatcctca 4740

aagaggcttg tttaatgtaa aaatcagtag taacctgaca gtgacatggt ccaggtactt 4800

taggctgtct tatcccttaa tgtaggctat taccatcaag cacagttttg caaatagcca 4860

gtggaatgta gttcagatac atgactttgt gggtaatcca ggggtagaga ctaaaacagt 4920

actgtgcagt atgtggttat ttacagttaa ttaagattaa ataaaattta aaaattagtt 4980

ccttgactac caaatgctca atagccacta gtaggtacca tgttgaacag tacagatata 5040

gaccatttcc atcatcacat aaagtactgt tggattgtgt tggtcaagac aatctaaagc 5100

aattgtttcc caggtgtgct gtgtggtgtg ccttacatgt cattgaaagg ggtgctgtca 5160

ggagttctag atgcttcage ctccctttac taagagcagt tcttatgttt tctattttat 5220

cgcttgggct tccagataca atgttttgtt ttaggtttgt tttttttgtt tgtttgtttt 5280

tttttttttg agacggagtt ttgctctggt tgcccaagct ggatggagta cggtggtgcg 5340

atcgcggctc actgcaacct ccgcctcccg ggttcgagag attctcctgc ctcagcttcc 5400

cgagtagctg gaattacagg cgtccaccac catgcctgac taattttttt tgtattttta 5460

gtagacttgg ggtttcacca tgttggccgg gctggtttca aactcctgac ctcaggtgat 5520

ccacccgcct cggcctccca gagggctggg attacaggtg tgaaccaccg tgcccggcct 5580

gttttagttt tttagagatg gagtctccct ctgttgccca agccagagtg cggtggcatg 5640

acactctcag ggttcaacct ctcagggatc aagggatcct cccacctcag cttcctgagt 5700

agctggaacc acaggcacat gtgccaccat gcccagctaa tttttgtatt ttttgtagaa 5760

gcaaggtttc accatgttgc ccaggctggt ctcggactcc taggtcaagt gatcctccca 5820

cctcaatctc ctagagtgct aagactatag gcgggagtca ccatgcccag cttcatctac 5880

aatttatttg aagaaaatgt ttgagcacca cccatcttga aaagtgatag actgccttcc 5940

attaaatact gtcacaccta gttatttaga agcagtgage ttcacttttt atactttaga 6000

ccttaatcta aagggtgatt tctagttgcc agttaaatcc agagccaage tctttggaga 6060

atccaggage ctcactaggt catgtatcag gataaaatac ccatccactc ccattagaag 6120

gtgagcttgt acttatggct tcctgatggc tgctgcaaca agtctaaagc agtctcctta 6180

gtatacaatg tcttctctaa gtggtagaaa aaagcaaaaa tactacaagt taatagggct 6240

acataaaatt tgctagtttc ttttttgccc tagccattta ttccttcctg aaatcttgtc 6300

tctctctcgc tctctctttc tctcgctctc actttctttc tctttttctt ttctcttttc 6360

ttttctttct tccctttctt ttctttcttt tttcctgttg cccaggctgg agtgcagtgg 6420

aacaattatg gctcactgca gccttgacct ttctggaccc aggtgatcct cccacctcag 6480

tctcccaatt agctgggact acaggcatgc gccaccacac ccagctataa tatatattgt 6540

atatatattt tttatttata aatatatata aatatatatt tatatgtgta aattatatat 6600

atttatatat tataaattat atataaatat atatttatat ataatatata taatatatat 6660

ttatttttat atattttata tatatttttt ggggggggtt gggggggatg gagtctcact 6720

ctgtcgccca ggctagagtg tagtggcgtg atcttggctc actgcaatct tcgcctccca 6780

ggttcaagcg attctcctgc ctcagcttcc cgagtagctg ggactatagg cgcctgccac 6840

cacacctggc taatttttgt atttttagta gagatggggt ttcaccatat tggccaggct 6900

ggtcttcaac tcctgacctt gtgatctgcc cacctcaacc tcccaaagtg ctgggaatac 6960

aggcatgage cactgcaccc agcctaatct ttgtattttt ttgtagagac cgggttttga 7020

catgttgccc aggctaatct caaactcctg ggttcaagca gtctgccctc ctcagcctcc 7080

caaagtgctg agattgcagg catgagccac tgtacccage ctaatcttgt ttttcttatg 7140

ttctgataat atattcccgt ttttagggag cagattaage gagtaaaaga ctcggatgat 7200

gtacctatgg tgctagtggg aaacaagtgt gatttgccaa caaggacagt tgatacaaaa 7260

caagcccacg aactggccaa gagttacggg attccattca ttgaaacctc agccaagacc 7320

agacaggtat ggtacagctt tcagcatttg tgcaagagtt tgcatcagtt gattaactct 7380

ggtagagatg tgatccatat tcatattctt tgttgttatg catttttttc atttttattt 7440

ttttattttt tatttttttt taggcagagt ctcactctat cttctaagct ggagtgcagt 7500

ggtgtgatct cagctcactg cagcctctgt ctcttgggtt caagtgatto tcctgcctca 7560

gcctcccaag tagctgggac tacgggcaca tcatcatgcc cggctaattt ttgtactttt 7620

agtagagaca gggttttacc atgttgccca ggctggtctc gaactcctgg cctcaagcaa 7680

tcctcccacc tgggcctccc agagtgctgg gattacaggt gtgagccacc acgcccagcc 7740

tgttgttagg catttttagt agtgttcttt ttcttaacgc ttgtttaaac ccaaaatgaa 7800

cttactaata ttctgttatg gcatgtttac tcctgcatta acatccacaa atatttcttg 7860

ggaagatcct tgactaaaaa tatttataaa cattagttat ttctctgtca acaccageee 7920

gtttatggct taagcctcct gaatggagtc tttagtttaa tgtagttttg ttccgtgttt 7980

ctcacattac ccttttcctt tgcatgaatg tttatttggc aaaatgtgcc atttttatat 8040

cagcctgttc ttgtgattca ataggaatgt gaaatttagt gttctcttcc ttaaatcacc 8100

atattttatt ttatcagcta ttcgtttagt aattggaatc ttatgtccac ataaagagat 8160

acaaatgcaa gagagcttat aatttggatt gtgtccgttg agctagctct ctcatttttt 8220



ttcatttttt ccttttatag ggtgttgaag atgcttttta cacactggta agagaaatac 8280

gccagtaccg aatgaaaaaa ctcaacagca gtgatgatgg gactcagggt tgtatgggat 8340

tgccatgtgt ggtgatgtaa caaggtgagc atatggtttc ttggcataat tacaaatctt 8400

agtatatagt attgggcaat ttggaggagt gctggtgtta ttgtctatat gttttttgag 8460

tttctgccta tcctcttctg cacattttcc atatgacacc ctttctgaaa gtactgaggt 8520

ctaaagtgtt taaaacattt gattattcca caggtatctt tatatttttg gtaacattag 8580

aaattataag acattattta tgaaatgtag gcatacccta ttcctggcaa tgaccaggaa 8640

tttgaaggat cactactttg aaactagtta ataaggacat ggtttctgtt ctttttttac 8700

agatactttt aaagttttgt cagaaaagag ccactttcaa ggtaggacaa gtttggaaat 8760

gtattctcat tcctgttaat tttgtatatt tgtttttctt atactctgaa tgtgtcactt 8820

atacaaattc tgtttctatt tcagctgcac tgacaccctg gtcctgactt ccctggagga 8880

gaagtattcc tgttgctgtc ttcagtctca cagagaagct cctgctactt ccccagctct 8940

cagtagttta gtacaataat ctctatttga gaagttctca gaataactac ctcctcactt 9000

ggctgtctga ccagagaatg cacctcttgt tactccctgt tatttttctg ccctgggttc 9060

ttccacagca caaacacacc tctgccaccc caggtttttc atctgaaaag cagttcatgt 9120

ctgaaacaga gaaccaaacc gcaaacgtga aattctattg aaaacagtgt cttgagctct 9180

aaagtagcaa ctgctggtga tttttttttt ctttttactg ttgaacttag aactatgcta 9240

atttttggag aaatgtcata aattactgtt ttgccaagaa tatagttatt attgctgttt 9300

ggtttgttta taatgttatc ggctctattc tctaaactgg catctgctct agattcataa 9360

atacaaaaat gaatactgaa ttttgagtct atcctagtct tcacaacttt gacgtaatta 9420

aatccaactt tcacagtgaa gtgccttttt cctagaagtg gtttgtagac ttcctttata 9480

atatttcagt ggaatagatg tctcaaaaat ccttatgcat gaaatgaatg tctgagatac 9540

gtctgtgact tatctaccat tgaaggaaag ctatatctat ttgagagcag atgccatttt 9600

gtacatgtat gaaattggtt ttccagaggc ctgttttggg gctttcccag gagaaagatg 9660

aaactgaaag cacatgaata atttcactta ataattttta cctaatctcc acttttttca 9720

taggttacta cctatacaat gtatgtaatt tgtttcccct agcttactga taaacctaat 9780

attcaatgaa cttccatttg tattcaaatt tgtgtcatac cagaaagctc tacatttgca 9840

gatgttcaaa tattgtaaaa ctttggtgca ttgttattta atagctgtga tcagtgattt 9900

tcaaacctca aatatagtat attaacaaat tacattttca ctgtatatca tggtatctta 9960

atgatgtata taattgcctt caatcccctt ctcaccccac cctctacagc ttcccccaca 10020

gcaatagggg cttgattatt tcagttgagt aaagcatggt gctaatggac cagggtcaca 10080

gtttcaaaac ttgaacaatc cagttagcat cacagagaaa gaaattcttc tgcatttgct 10140

cattgcacca gtaactccag ctagtaattt tgctaggtag ctgcagttag ccctgcaagg 10200

aaagaagagg tcagttagca caaacccttt accatgactg gaaaactcag tatcacgtat 10260

ttaaacattt ttttttcttt tagccatgta gaaactctaa attaagccaa tattctcatt 10320

tgagaatgag gatgtctcag ctgagaaacg ttttaaattc tctttattca taatgttctt 10380

tgaagggttt aaaacaagat gttgataaat ctaagctgat gagtttgctc aaaacaggaa 10440

gttgaaattg ttgagacagg aatggaaaat ataattaatt gatacctatg aggatttgga 10500

ggcttggcat tttaatttgc agataatacc ctggtaattc tcatgaaaaa tagacttgga 10560

taacttttga taaaagacta attccaaaat ggccactttg ttcctgtctt taatatctaa 10620

atacttactg aggtcctcca tcttctatat tatgaatttt catttattaa gcaaatgtca 10680

tattaccttg aaattcagaa gagaagaaac atatactgtg tccagagtat aatgaacctg 10740

cagagttgtg cttcttactg ctaattctgg gagctttcac agtactgtca tcatttgtaa 10800

atggaaattc tgcttttctg tttctgctcc ttctggagca gtgctactct gtaattttcc 10860

tgaggcttat cacctcagtc atttcttttt taaatgtctg tgactggcag tgattctttt 10920

tcttaaaaat ctattaaatt tgatgtcaaa ttagggagaa agatagttac tcatcttggg 10980

ctcttgtgcc aatagccctt gtatgtatgt acttagagtt ttccaagtat gttctaagca 11040

cagaagtttc taaatggggc caaaattcag acttgagtat gttctttgaa taccttaaga 11100

agttacaatt agccgggcat ggtggcccgt gcctgtagtc ccagctactt gagaggctga 11160

ggcaggagaa tcacttcaac ccaggaggtg gaggttacag tgagcagaga tcgtgccact 11220

gcactccagc ctgggtgaca agagagactt gtctccaaaa aaaaagttac acctaggtgt 11280

gaattttggc acaaaggagt gacaaactta tagttaaaag ctgaataact tcagtgtggt 11340

ataaaacgtg gtttttaggc tatgtttgtg attgctgaaa agaattctag tttacctcaa 11400

aatccttctc tttccccaaa ttaagtgcct ggccagctgt cataaattac atattccttt 11460

tggttttttt aaaggttaca tgttcaagag tgaaaataag atgttctgtc tgaaggctac 11520

catgccggat ctgtaaatga acctgttaaa tgctgtattt gctccaacgg cttactatag 11580

aatgttactt aatacaatat catacttatt acaattttta ctataggagt gtaataggta 11640

aaattaatct ctattttagt gggcccatgt ttagtctttc accatccttt aaactgctgt 11700

gaattttttt gtcatgactt gaaagcaagg atagagaaac actttagaga tatgtggggt 11760

ttttttacca ttccagagct tgtgagcata atcatatttg ctttatattt atagtcatga 11820

actcctaagt tggcagctac aaccaagaac caaaaaatgg tgcgttctgc ttcttgtaat 11880

tcatctctgc taataaatta taagaagcaa ggaaaattag ggaaaatatt ttatttggat 11940

ggtttctata aacaagggac tataattctt gtacattatt tttcatcttt gctgtttctt 12000

tgagcagtct aatgtgccac acaattatct aaggtatttg ttttctataa gaattgtttt 12060

aaaagtattc ttgttaccag agtagttgta ttatatttca aaacgtaaga tgatttttaa 12120

ttcatttttt ccttttatag ggtgttgaag atgcttttta cacactggta agagaaatac 8280

gccagtaccg aatgaaaaaa ctcaacagca gtgatgatgg gactcagggt tgtatgggat 8340

tgccatgtgt ggtgatgtaa caaggtgage atatggtttc ttggcataat tacaaatctt 8400

agtatatagt attgggcaat ttggaggagt gctggtgtta ttgtctatat gttttttgag 8460

tttctgccta tcctcttctg cacattttcc atatgacacc ctttctgaaa gtactgaggt 8520

ctaaagtgtt taaaacattt gattattcca caggtatctt tatatttttg gtaacattag 8580

aaattataag acattattta tgaaatgtag gcatacccta ttcctggcaa tgaccaggaa 8640

tttgaaggat cactactttg aaactagtta ataaggacat ggtttctgtt ctttttttac 8700

agatactttt aaagttttgt cagaaaagag ccactttcaa ggtaggacaa gtttggaaat 8760

gtattctcat tcctgttaat tttgtatatt tgtttttctt atactctgaa tgtgtcactt 8820

atacaaattc tgtttctatt tcagctgcac tgacaccctg gtcctgactt ccctggagga 8880

gaagtattcc tgttgctgtc ttcagtctca cagagaagct cctgctactt ccccagctct 8940

cagtagttta gtacaataat ctctatttga gaagttctca gaataactac ctcctcactt 9000

ggctgtctga ccagagaatg cacctcttgt tactccctgt tatttttctg ccctgggttc 9060

ttccacagca caaacacacc tctgccaccc caggtttttc atctgaaaag cagttcatgt 9120

ctgaaacaga gaaccaaacc gcaaacgtga aattctattg aaaacagtgt cttgagctct 9180

aaagtagcaa ctgctggtga tttttttttt ctttttactg ttgaacttag aactatgcta 9240

atttttggag aaatgtcata aattactgtt ttgccaagaa tatagttatt attgctgttt 9300

ggtttgttta taatgttatc ggctctattc tctaaactgg catctgctct agattcataa 9360

atacaaaaat gaatactgaa ttttgagtct atcctagtct tcacaacttt gacgtaatta 9420

aatccaactt tcacagtgaa gtgccttttt cctagaagtg gtttgtagac ttcctttata 9480

atatttcagt ggaatagatg tctcaaaaat ccttatgcat gaaatgaatg tctgagatac 9540

gtctgtgact tatctaccat tgaaggaaag ctatatctat ttgagagcag atgccatttt 9600

gtacatgtat gaaattggtt ttccagaggc ctgttttggg gctttcccag gagaaagatg 9660

aaactgaaag cacatgaata atttcactta ataattttta cctaatctcc acttttttca 9720

taggttacta cctatacaat gtatgtaatt tgtttcccct agcttactga taaacctaat 9780

attcaatgaa cttccatttg tattcaaatt tgtgtcatac cagaaagetc tacatttgca 9840

gatgttcaaa tattgtaaaa ctttggtgca ttgttattta atagctgtga tcagtgattt 9900

tcaaacctca aatatagtat attaacaaat tacattttca ctgtatatca tggtatctta 9960

atgatgtata taattgcctt caatcccctt ctcaccccac cctctacage ttcccccaca 10020

gcaatagggg cttgattatt tcagttgagt aaagcatggt gctaatggac cagggtcaca 10080

gtttcaaaac ttgaacaatc cagttagcat cacagagaaa gaaattcttc tgcatttgct 10140

cattgcacca gtaactccag ctagtaattt tgctaggtag ctgcagttag ccctgcaagg 10200

aaagaagagg tcagttagca caaacccttt accatgactg gaaaactcag tatcacgtat 10260

ttaaacattt ttttttcttt tagccatgta gaaactctaa attaagccaa tattctcatt 10320

tgagaatgag gatgtctcag ctgagaaacg ttttaaattc tctttattca taatgttctt 10380

tgaagggttt aaaacaagat gttgataaat ctaagctgat gagtttgctc aaaacaggaa 10440

gttgaaattg ttgagacagg aatggaaaat ataattaatt gatacctatg aggatttgga 10500

ggcttggcat tttaatttgc agataatacc ctggtaattc tcatgaaaaa tagacttgga 10560

taacttttga taaaagacta attccaaaat ggccactttg ttcctgtctt taatatctaa 10620

atacttactg aggtcctcca tcttctatat tatgaatttt catttattaa gcaaatgtca 10680

tattaccttg aaattcagaa gagaagaaac atatactgtg tccagagtat aatgaacctg 10740

cagagttgtg cttcttactg ctaattctgg gagctttcac agtactgtca tcatttgtaa 10800

atggaaattc tgcttttctg tttctgctcc ttctggagca gtgctactct gtaattttcc 10860

tgaggcttat cacctcagtc atttcttttt taaatgtctg tgactggcag tgattctttt 10920

tcttaaaaat ctattaaatt tgatgtcaaa ttagggagaa agatagttac tcatcttggg 10980

ctcttgtgcc aatagccctt gtatgtatgt acttagagtt ttccaagtat gttctaagca 11040

cagaagtttc taaatggggc caaaattcag acttgagtat gttctttgaa taccttaaga 11100

agttacaatt agccgggcat ggtggcccgt gcctgtagtc ccagctactt gagaggctga 11160

ggcaggagaa tcacttcaac ccaggaggtg gaggttacag tgagcagaga tcgtgccact 11220

gcactccage ctgggtgaca agagagactt gtctccaaaa aaaaagttac acctaggtgt 11280

gaattttggc acaaaggagt gacaaactta tagttaaaag ctgaataact tcagtgtggt 11340

ataaaacgtg gtttttaggc tatgtttgtg attgctgaaa agaattctag tttacctcaa 11400

aatccttctc tttccccaaa ttaagtgcct ggccagctgt cataaattac atattccttt 11460

tggttttttt aaaggttaca tgttcaagag tgaaaataag atgttctgtc tgaaggctac 11520

catgccggat ctgtaaatga acctgttaaa tgctgtattt gctccaacgg cttactatag 11580

aatgttactt aatacaatat catacttatt acaattttta ctataggagt gtaataggta 11640

aaattaatct ctattttagt gggcccatgt ttagtctttc accatccttt aaactgctgt 11700

gaattttttt gtcatgactt gaaagcaagg atagagaaac actttagaga tatgtggggt 11760

ttttttacca ttccagagct tgtgagcata atcatatttg ctttatattt atagtcatga 11820

actcctaagt tggcagctac aaccaagaac caaaaaatgg tgcgttctgc ttcttgtaat 11880

tcatctctgc taataaatta taagaagcaa ggaaaattag ggaaaatatt ttatttggat 11940

ggtttctata aacaagggac tataattctt gtacattatt tttcatcttt gctgtttctt 12000

tgagcagtct aatgtgccac acaattatct aaggtatttg ttttctataa gaattgtttt 12060

aaaagtattc ttgttaccag agtagttgta ttatatttca aaacgtaaga tgatttttaa 12120



aagcctgagt actgacctaa gatggaattg tatgaactct gctctggagg gaggggagga 12180

tgtccgtgga agttgtaaga cttttatttt tttgtgccat caaatatagg taaaaataat 12240

tgtgcaattc tgctgtttaa acaggaacta ttggcctcct tggccctaaa tggaagggcc 12300

gatattttaa gttgattatt ttattgtaaa ttaatccaac ctagttcttt ttaatttggt 12360

tgaatgtttt ttcttgttaa atgatgttta aaaaataaaa actggaagtt cttggcttag 12420

tcataattct tatattca                                               12438

3-41 Sequences

3-41-1 Sequence Number [ID] 41

3-41-2 Molecule Type DNA

3-41-3 Length 45684

3-41-4 Features Location/

Qualifiers

misc_feature 1..45684

note=K-RAS

source 1..45684

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-41-5 Residues ctaggcggcg gccgcggcgg cggaggcagc agcggcggcg gcagtggcgg cggcgaaggt 60

ggcggcggct cggccagtac tcccggcccc cgccatttcg gactgggagc gagcgcggcg 120

caggcactga aggcggcggc ggggccagag gctcagcggc tcccaggtgc gggagagagg 180

tacggagcgg accacccctc ctgggcccct gcccgggtcc cgaccctctt tgccggcgcc 240

gggcggggcc ggcggcgagt gaatgaatta ggggtccccg gaggggcggg tggggggcgc 300

gggcgcgggg tcggggcggg ctgggtgaga ggggtctgca ggggggaggc gcgcggacgc 360

ggcggcgcgg ggagtgagga atgggcggtg cggggctgag gagggtgagg ctggaggcgg 420

tcgccgctgg tgctgcttcc tggacgggga accccttcct tcctcctccc cgagagccgc 480

ggctggaggc ttctggggag aaactcgggc cgggccggct gcccctcgga gcggtggggt 540

gcggtggagg ttactcccgc ggcgccccgg cctcccctcc ccctctcccc gctcccgcac 600

ctcttgcctc cctttccagc actcggctgc ctcggtccag ccttccctgc tgcatttggc 660

atctctagga cgaaggtata aacttctccc tcgagcgcag gctggacgga tagtggtcct 720

tttccgtgtg taggggatgt gtgagtaaga ggggaggtca cgttttggaa gagcatagga 780

aagtgcttag agaccactgt ttgaggttat tgtgtttgga aaaaaatgca tctgcctccg 840

agttcctgaa tgctcccctc ccccatgtat gggctgtgac attgctgtgg ccacaaagga 900

ggaggtggag gtagagatgg tggaagaaca ggtggccaac accctacacg tagagcctgt 960

gacctacagt gaaaaggaaa aagttaatcc cagatggtct gttttgcttg gtcaagttaa 1020

acccgaagaa aacccgcaga gcagaagcaa ggctttttcc ttgctagttg agtgtagaca 1080

gcaatagcaa aaatagtact tgaagtttaa tttacctgtt cttgtccttt cccctatttc 1140

ttatgtatta ccctcatccc ctcgtctctt ttatactacc ctcattttgc agatgtgttc 1200

tacatctcaa gagttattac agtactccaa aacagcactt acatgatttt ttaaacttac 1260

agaggaattg tagcaatcca ccagctaacc gcctgaaata gacttaaaca tgtgcatctc 1320

cttttttttt ttttttttga gacacagtct cgctctgttg cccaggctgg agtgcaatgg 1380

cgcggtatcg gctcactgaa acctccgcct cctgggttca agcaattctc ctgcctcagc 1440

ctcccgagta gctgggacta gtaggtgcac gccaccatgc ccagctaatt tttgtatttt 1500

tagtagagac agagtttcat catgttggtc aggatggtct ccatctgctc tgttgcccag 1560

gctggagtgc agtggcgccg tctcggctca ctgcaacctc tgcctcctgc attcaagcaa 1620

ttctcctgcc tcagcctccc gaataactgg gattacaggt gtctgctgcc atgcccggct 1680

aattttttgt atttttagta gagacggggg tttcaccatg ttggtcaggc tggtctagaa 1740

ctcctgacct cgtgatctgc ccgcctcggc ctcccacagt ggcatgtgca tcttatagct 1800

gaagtctaag ccttcttaaa tcttgagatc catcaaaaca gacaggtttt ctaattgtta 1860

tacaatgtat atgttatgtt tataatagaa atcattttac aaataagtta taaatgggaa 1920

aggtctattt gtaattatca gctcagaatt aaccataaaa ctggtgtcac tgaagtgact 1980

gaggtccaaa atgctgactc tgcatgttat agactacaga tatcaaatat ggttgctaac 2040

aatagtttac tttgagactg tagccatcca cagtatattt gcttttaaga gatggtagat 2100

ggtaattcag ttttatgaaa aataaaaatg aattttcttc cattacaaaa ttgttggatt 2160

cgagtccagt ccactcctta ctagcttttc taactctcgg tgagggatcc cctcccagcc 2220

catgatcttc atttggtaag actcctttgg aacccagttc tctctagtgg atttaaatgt 2280

gatttggttt taaaaatctc attcaaggaa tttttttttt ttctggaaac aaccaccgca 2340

taaacaagta aaccggaaga tacatgtggc tctgaattca tatatataca caaactctaa 2400

tccaatgtct gtccacagta tttcctaggc tagtaaactt tttggcctta acgacccctc 2460

taccctcttt gtttttttga gagagagagt ctcactctgt cacccaggcc ggaatgcagt 2520

ggcgcgatct cggcccgcta ctacctccga ctctcaggct caagcgattc tcccgcctca 2580

gcttcccgag tagccgggat tacaggctcc cgccaccggg ctaattgtat ttttagatac 2640

gggatttcac catgttggcc aggctggtct cgacctcctg acctcaggtg atccgcccgc 2700

ctaagcctcc caaagtgctg ggattacagg ccaccacacc cggcctacac tcttaaaaat 2760

tatcgaaggg gccgggcaca ttggctctta tctgtaatcc cagcactttg ggagactgag 2820

gcgggaggat cgcttgaggc caggagttgg agaccagcgt actcaacata gtgagacctt 2880

gttataaaga aaaaaaaaat ccaggattaa aaaaaatctt tgatttgttt gggatttatt 2940

aagcctgagt actgacctaa gatggaattg tatgaactct gctctggagg gaggggagga 12180

tgtccgtgga agttgtaaga cttttatttt tttgtgccat caaatatagg taaaaataat 12240

tgtgcaatta tgctgtttaa acaggaacta ttggcctcct tggccctaaa tggaagggcc 12300

gatattttaa gttgattatt ttattgtaaa ttaatccaac ctagttcttt ttaatttggt 12360

tgaatgtttt ttcttgttaa atgatgttta aaaaataaaa actggaagtt cttggcttag 12420

tcataattct tatattca 12438

3-41 Sequences

3-41-1 Sequence Number [ID] 41

3-41-2 Molecule Type DNA
3-41-3 Length 45684

3-41-4 Features Location/ misc_feature 1..45684

Qualifiers note=K-RAS

source 1..45684

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-41-5 Residues ctaggcggcg gccgcggcgg cggaggcage agcggcggcg gcagtggcgg cggcgaaggt 60

ggcggcggct cggccagtac tcccggcccc cgccatttcg gactgggage gagcgcggcg 120

caggcactga aggcggcggc ggggccagag gctcagcggc tcccaggtgc gggagagagg 180

tacggagcgg accacccctc ctgggcccct gcccgggtcc cgaccctctt tgccggcgca 240

gggcggggcc ggcggcgagt gaatgaatta ggggtccccg gaggggcggg tggggggcgc 300

gggcgcgggg tcggggcggg ctgggtgaga ggggtctgca ggggggaggc gcgcggacga 360

ggcggcgcgg ggagtgagga atgggcggtg cggggctgag gagggtgagg ctggaggcgg 420

tcgccgctgg tgctgcttcc tggacgggga accccttcct tcctcctccc cgagagccgc 480

ggctggaggc ttctggggag aaactcgggc cgggccggct gcccctcgga gcggtggggt 540

gcggtggagg ttactcccgc ggcgccccgg cctcccctcc ccctctcccc gctcccgcac 600

ctcttgcctc cctttccagc actcggctgc ctcggtccag ccttccctgc tgcatttgga 660

atctctagga cgaaggtata aacttctccc tcgagcgcag gctggacgga tagtggtcct 720

tttccgtgtg taggggatgt gtgagtaaga ggggaggtca cgttttggaa gagcatagga 780

aagtgcttag agaccactgt ttgaggttat tgtgtttgga aaaaaatgca tctgcctccg 840

agttcctgaa tgctcccctc ccccatgtat gggctgtgac attgctgtgg ccacaaagga 900

ggaggtggag gtagagatgg tggaagaaca ggtggccaac accctacacg tagagcctgt 960

gacctacagt gaaaaggaaa aagttaatcc cagatggtct gttttgcttg gtcaagttaa 1020

acccgaagaa aacccgcaga gcagaagcaa ggctttttcc ttgctagttg agtgtagaca 1080

gcaatagcaa aaatagtact tgaagtttaa tttacctgtt cttgtccttt cccctatttc 1140

ttatgtatta ccctcatccc ctcgtctctt ttatactacc ctcattttgc agatgtgtta 1200

tacatctcaa gagttattac agtactccaa aacagcactt acatgatttt ttaaacttac 1260

agaggaattg tagcaatcca ccagctaacc gcctgaaata gacttaaaca tgtgcatctc 1320

cttttttttt ttttttttga gacacagtct cgctctgttg cccaggctgg agtgcaatgg 1380

cgcggtatcg gctcactgaa acctccgcct cctgggttca agcaattctc ctgcctcagc 1440

ctcccgagta gctgggacta gtaggtgcac gccaccatgc ccagctaatt tttgtatttt 1500

tagtagagac agagtttcat catgttggtc aggatggtct ccatctgctc tgttgcccag 1560

gctggagtgc agtggcgccg tctcggctca ctgcaacctc tgcctcctgc attcaagcaa 1620

ttctcctgcc tcagcctccc gaataactgg gattacaggt gtctgctgcc atgcccggct 1680

aattttttgt atttttagta gagacggggg tttcaccatg ttggtcaggc tggtctagaa 1740

ctcctgacct cgtgatctgc ccgcctcggc ctcccacagt ggcatgtgca tcttatagct 1800

gaagtctaag ccttcttaaa tcttgagatc catcaaaaca gacaggtttt ctaattgtta 1860

tacaatgtat atgttatgtt tataatagaa atcattttac aaataagtta taaatgggaa 1920

aggtctattt gtaattatca gctcagaatt aaccataaaa ctggtgtcac tgaagtgact 1980

gaggtccaaa atgctgactc tgcatgttat agactacaga tatcaaatat ggttgctaac 2040

aatagtttac tttgagactg tagccatcca cagtatattt gcttttaaga gatggtagat 2100

ggtaattcag ttttatgaaa aataaaaatg aattttcttc cattacaaaa ttgttggatt 2160

cgagtccagt ccactcctta ctagcttttc taactctcgg tgagggatcc cctcccagca 2220

catgatcttc atttggtaag actcctttgg aacccagttc tctctagtgg atttaaatgt 2280

gatttggttt taaaaatctc attcaaggaa tttttttttt ttctggaaac aaccaccgca 2340

taaacaagta aaccggaaga tacatgtggc tctgaattca tatatataca caaactctaa 2400

tccaatgtct gtccacagta tttcctaggc tagtaaactt tttggcctta acgacccctc 2460

taccctcttt gtttttttga gagagagagt ctcactctgt cacccaggcc ggaatgcagt 2520

ggcgcgatct cggcccgcta ctacctccga ctctcaggct caagcgatto tcccgcctca 2580

gcttcccgag tagccgggat tacaggctcc cgccaccggg ctaattgtat ttttagatac 2640

gggatttcac catgttggcc aggctggtct cgacctcctg acctcaggtg atccgcccgc 2700

ctaagcctcc caaagtgctg ggattacagg ccaccacaco cggcctacac tcttaaaaat 2760

tatcgaaggg gccgggcaca ttggctctta tctgtaatcc cagcactttg ggagactgag 2820

gcgggaggat cgcttgaggc caggagttgg agaccagcgt actcaacata gtgagacctt 2880

gttataaaga aaaaaaaaat ccaggattaa aaaaaatctt tgatttgttt gggatttatt 2940



aatatttacc gtattggaaa ttaaaacaat tttttaaaat gtattcattt aaaaataata 3000

agcccattac ttggtaacat gaataaaata ttttatgaaa aataactatt ttccaaaaca 3060

aaaccaaaac ttagaaaagt ggtattgttt cacacttcag taaatctctt taatgatgtg 3120

gcttaataga agatatggat tcttatatct gcatctgcat tcaatctatt atgatcacac 3180

atctggaaaa cttgtgaaag aatgggagtt aaaagggtaa aggacatctt aatgttatta 3240

tgaaaacagt tttgacctct tgcacaccag aaaagtctta gtaacctgag gggttcctag 3300

accacatttt gagaactgtt ttaggctatg caaactggtt ggggggaggt tggggtaggc 3360

agagagctag aagatacatt ttagtgtaat tctcctcatc tattcctaat tgctttggcc 3420

tacatttgaa ataaagcgtg gaggcaaacg ggataagata catgtttgta gtggttgtta 3480

acttcaccct agacaagcag ccaataagtc taggtagagc agagtaaggc ggggaactat 3540

gccgtgaccg tgtgtgatac aatttttcta gcctgtggtg ctttttgcgg cagggcttag 3600

gagtaaggtt agtatgttat catttgggaa accaaattat tattttgggt cttcagtcaa 3660

ttatgatgct gtgtatattt agtgtttatc tacaatatat gcacattcat taatttggag 3720

ctactcatcc tataataaat agttgtgcat ttactcccat ttttttctgc atttctctcc 3780

ttatttataa ttatgtgtta catgagggaa aggaggtgaa attaaacatt catattattt 3840

caaaaaattt gaaacaacta actaaaaaat atgttttatt ttctgtatgg tgtttgttat 3900

acaatctgtc aatattcatg cacctcttgg gagacagtgt atgaaaagca aagagtaaca 3960

gtcacatgga ttactgatta ctgagatata ttcacttgca tctttttttt tttttgagac 4020

ggagtggctc tgtcgcccag gctggagtgc agtggcgtga tctcggctca ctgcaagctc 4080

cgcctcctgg gttcacgcca ttcttctgcc tcagcctccc aagtagctgg gactacaggc 4140

gcccgccacc acgcccggct aattttttta tatttttagt agagacgggg tttcaccggg 4200

ttagccagga tggtcttgat ctcctgacct cgtgatccac cctcctcggc ctcccaaagt 4260

gctaggatta taggcgtgag ccaccgtgcc cggctcactt gcatctctta acagctgttt 4320

tcttactaaa aacagtgttt atctctaatc tttttgtttg tttgtttgtt ttgagatgga 4380

gtcttactcc gtcacccaat ctggagtgca gtggcgtgat ctgggctcac tgcaacctct 4440

gcctcccggg ttcaagtgat tctccttcct cagcctcccc agtagctagg actacaggag 4500

agcgccacca cgcctgatta atttttgtat ttttagtaga gagagggttt caccatattg 4560

gccaggctgg tcttgaactc ctggcctcag gtgatccacc cgccttggcc tctgaaagtg 4620

ctgggattac aggcatgagc cgccgcaccc ggctttctaa tctttatctt tttttgtgca 4680

gcggtgatac aggattatgt attgtactga acagttaatt cggagttctc ttggttttta 4740

gctttatttt ccccagagat tttttttttt tttttttttt ttgagacgga gtcttgctct 4800

atcgccaggc tggagtgcag tggcgccatc tcggctcatt gcaacctcgg actcctattt 4860

tccccagaga tatttcacac attaaaatgt cgtcaaatat tgttcttctt tgcctcagtg 4920

tttaaatttt tatttcccca tgacacaatc cagctttatt tgacactcat tctctcaact 4980

ctcatctgat tcttactgtt aatatttatc caagagaact actgccatga tgctttaaaa 5040

gtttttctgt agctgttgca tattgacttc taacacttag aggtgggggt ccactaggaa 5100

aactgtaaca ataagagtgg agatagctgt cagcaacttt tgtgagggtg tgctacaggg 5160

tgtagagcac tgtgaagtct ctacatgagt gaagtcatga tatgatcctt tgagagcctt 5220

tagccgccgc agaacagcag tctggctatt tagatagaac aacttgattt taagataaaa 5280

gaactgtcta tgtagcattt atgcattttt cttaagcgtc gatggaggag tttgtaaatg 5340

aagtacagtt cattacgata cacgtctgca gtcaactgga attttcatga ttgaattttg 5400

taaggtattt tgaaataatt tttcatataa aggtgagttt gtattaaaag gtactggtgg 5460

agtatttgat agtgtattaa ccttatgtgt gacatgttct aatatagtca cattttcatt 5520

atttttatta taaggcctgc tgaaaatgac tgaatataaa cttgtggtag ttggagctgg 5580

tggcgtaggc aagagtgcct tgacgataca gctaattcag aatcattttg tggacgaata 5640

tgatccaaca atagaggtaa atcttgtttt aatatgcata ttactggtgc aggaccattc 5700

tttgatacag ataaaggttt ctctgaccat tttcatgagt acttattaca agataattat 5760

gctgaaagtt aagttatctg aaatgtacct tgggtttcaa gttatatgta accattaata 5820

tgggaacttt actttccttg ggagtatgtc agggtccatg atgttcactc tctgtgcatt 5880

ttgattggaa gtgtatttca gagtttcgtg agagggtaga aatttgtatc ctatctggac 5940

ctaaaagaca atctttttat tgtaactttt atttttatgg gtttcttggt attgtgacat 6000

catatgtaaa ggttagattt aattgtacta gtgaaatata attgtttgat ggttgatttt 6060

tttaaacttc atcagcagta ttttcctatc ttcttctcaa cattagagaa cctacaacta 6120

ccggataaat tttacaaaat gaattatttg cctaaggtgt ggtttatata aaggtactat 6180

taccaacttt acctttgctt tgttgtcatt tttaaattta ctcaaggaaa tactaggatt 6240

taaaaaaaaa ttccttgagt aaatttaaat tgttatcatg tttttgagga ttattttcag 6300

atttttttag tttaatgaaa atttaccaaa gtaaagacca gcagcagaat gataagtaaa 6360

gacctgtaag acaccttgaa ggtcatggag tagaacttcc atcccaagca gatgaggatt 6420

tatttaatct caaagacctc caggagggga cattccccaa ctgtccttgt taactcattt 6480

tcagaacata tttattagca tattttacat gtaatttgga tcttcatgtt aaatttaaca 6540

tcagtggaga tggaaaataa gcatatcgcc ttgtctttga aatagcccta tattgttaga 6600

ttgtttctta ggcttcttta ccctgggtta agcagtccta atactttagc atttattcta 6660

catctagtgt actaatttaa aaaaatcagt tctgaaaaat ttctaagaac tttcttcaag 6720

ttccaagctg tgaaatctag aacaggtcaa agtgccttat taacgtactg tactgtgtag 6780

tgtcttgaag agacactttg cgctgaggca agttctgagg gcattgggtg gccttgggaa 6840

aatatttacc gtattggaaa ttaaaacaat tttttaaaat gtattcattt aaaaataata 3000

agcccattac ttggtaacat gaataaaata ttttatgaaa aataactatt ttccaaaaca 3060

aaaccaaaac ttagaaaagt ggtattgttt cacacttcag taaatctctt taatgatgtg 3120

gcttaataga agatatggat tcttatatct gcatctgcat tcaatctatt atgatcacac 3180

atctggaaaa cttgtgaaag aatgggagtt aaaagggtaa aggacatctt aatgttatta 3240

tgaaaacagt tttgacctct tgcacaccag aaaagtctta gtaacctgag gggttcctag 3300

accacatttt gagaactgtt ttaggctatg caaactggtt ggggggaggt tggggtagga 3360

agagagctag aagatacatt ttagtgtaat tctcctcatc tattcctaat tgctttggcc 3420

tacatttgaa ataaagcgtg gaggcaaacg ggataagata catgtttgta gtggttgtta 3480

acttcaccct agacaagcag ccaataagtc taggtagage agagtaagga ggggaactat 3540

gccgtgaccg tgtgtgatac aatttttcta gcctgtggtg ctttttgcgg cagggcttag 3600

gagtaaggtt agtatgttat catttgggaa accaaattat tattttgggt cttcagtcaa 3660

ttatgatgct gtgtatattt agtgtttatc tacaatatat gcacattcat taatttggag 3720

ctactcatco tataataaat agttgtgcat ttactcccat ttttttctgc atttctctcc 3780

ttatttataa ttatgtgtta catgagggaa aggaggtgaa attaaacatt catattattt 3840

caaaaaattt gaaacaacta actaaaaaat atgttttatt ttctgtatgg tgtttgttat 3900

acaatctgtc aatattcatg cacctcttgg gagacagtgt atgaaaagca aagagtaaca 3960

gtcacatgga ttactgatta ctgagatata ttcacttgca tctttttttt tttttgagac 4020

ggagtggctc tgtcgcccag gctggagtgc agtggcgtga tctcggctca ctgcaagcto 4080

cgcctcctgg gttcacgcca ttcttctgcc tcagcctccc aagtagctgg gactacagga 4140

gcccgccacc acgcccggct aattttttta tatttttagt agagacgggg tttcaccggg 4200

ttagccagga tggtcttgat ctcctgacct cgtgatccac cctcctcggc ctcccaaagt 4260

gctaggatta taggcgtgag ccaccgtgcc cggctcactt gcatctctta acagctgttt 4320

tcttactaaa aacagtgttt atctctaatc tttttgtttg tttgtttgtt ttgagatgga 4380

gtcttactcc gtcacccaat ctggagtgca gtggcgtgat ctgggctcac tgcaacctct 4440

gcctcccggg ttcaagtgat tctccttcct cagectcccc agtagctagg actacaggag 4500

agcgccacca cgcctgatta atttttgtat ttttagtaga gagagggttt caccatattg 4560

gccaggctgg tcttgaactc ctggcctcag gtgatccacc cgccttggcc tctgaaagtg 4620

ctgggattac aggcatgage cgccgcacco ggctttctaa tctttatctt tttttgtgca 4680

gcggtgatac aggattatgt attgtactga acagttaatt cggagttctc ttggttttta 4740

gctttatttt ccccagagat tttttttttt tttttttttt ttgagacgga gtcttgctct 4800

atcgccaggc tggagtgcag tggcgccatc tcggctcatt gcaacctcgg actcctattt 4860

tccccagaga tatttcacac attaaaatgt cgtcaaatat tgttcttctt tgcctcagtg 4920

tttaaatttt tatttcccca tgacacaato cagctttatt tgacactcat tctctcaact 4980

ctcatctgat tcttactgtt aatatttatc caagagaact actgccatga tgctttaaaa 5040

gtttttctgt agctgttgca tattgactto taacacttag aggtgggggt ccactaggaa 5100

aactgtaaca ataagagtgg agatagctgt cagcaacttt tgtgagggtg tgctacaggg 5160

tgtagagcac tgtgaagtct ctacatgagt gaagtcatga tatgatcctt tgagagcctt 5220

tagccgccga agaacagcag tctggctatt tagatagaac aacttgattt taagataaaa 5280

gaactgtcta tgtagcattt atgcattttt cttaagcgtc gatggaggag tttgtaaatg 5340

aagtacagtt cattacgata cacgtctgca gtcaactgga attttcatga ttgaattttg 5400

taaggtattt tgaaataatt tttcatataa aggtgagttt gtattaaaag gtactggtgg 5460

agtatttgat agtgtattaa ccttatgtgt gacatgttct aatatagtca cattttcatt 5520

atttttatta taaggcctgc tgaaaatgac tgaatataaa cttgtggtag ttggagctgg 5580

tggcgtagga aagagtgcct tgacgataca gctaattcag aatcattttg tggacgaata 5640

tgatccaaca atagaggtaa atcttgtttt aatatgcata ttactggtgc aggaccatto 5700

tttgatacag ataaaggttt ctctgaccat tttcatgagt acttattaca agataattat 5760

gctgaaagtt aagttatctg aaatgtacct tgggtttcaa gttatatgta accattaata 5820

tgggaacttt actttccttg ggagtatgtc agggtccatg atgttcactc tctgtgcatt 5880

ttgattggaa gtgtatttca gagtttcgtg agagggtaga aatttgtatc ctatctggac 5940

ctaaaagaca atctttttat tgtaactttt atttttatgg gtttcttggt attgtgacat 6000

catatgtaaa ggttagattt aattgtacta gtgaaatata attgtttgat ggttgatttt 6060

tttaaacttc atcagcagta ttttcctatc ttcttctcaa cattagagaa cctacaacta 6120

ccggataaat tttacaaaat gaattatttg cctaaggtgt ggtttatata aaggtactat 6180

taccaacttt acctttgctt tgttgtcatt tttaaattta ctcaaggaaa tactaggatt 6240

taaaaaaaaa ttccttgagt aaatttaaat tgttatcatg tttttgagga ttattttcag 6300

attittttag tttaatgaaa atttaccaaa gtaaagacca gcagcagaat gataagtaaa 6360

gacctgtaag acaccttgaa ggtcatggag tagaacttcc atcccaagca gatgaggatt 6420

tatttaatct caaagacctc caggagggga cattccccaa ctgtccttgt taactcattt 6480

tcagaacata tttattagca tattttacat gtaatttgga tcttcatgtt aaatttaaca 6540

tcagtggaga tggaaaataa gcatatcgcc ttgtctttga aatagcccta tattgttaga 6600

ttgtttctta ggcttcttta ccctgggtta agcagtecta atactttaga atttattcta 6660

catctagtgt actaatttaa aaaaatcagt tctgaaaaat ttctaagaac tttcttcaag 6720

ttccaagctg tgaaatctag aacaggtcaa agtgccttat taacgtactg tactgtgtag 6780

tgtcttgaag agacactttg cgctgaggca agttctgagg gcattgggtg gccttgggaa 6840



gatatttatg cagtttagaa cctggagaat tgattagata actaatcata aggaaacgtc 6900

acatattttt ggtactataa aaaagtggag aaataatgcc tatttgcaaa gatttgattt 6960

aaacatagaa acaactttat ttggcttcca attttaagaa tttacagcag taaaggggaa 7020

cagtctaatt gaagtagact gcctatgcaa tagtctctgt atatttactt ttgacaagtt 7080

aattcaatgt gtactatagt tttgtttctt tgaagaggtt tgaatagtgc acccatttta 7140

atctgtattg caaattcagg gttacttggc agactctact atttaaatca gatgtaaaag 7200

gaagttttaa tataattcac tttatgcctg aaagttttcc tgggattttg gaaggtgatt 7260

ttactggaaa tgctgtctgt cttccctgaa aatctgagaa attccattac actttgtttc 7320

caatcagagg tcatgagtgc tatatgagta tatacagcat gacgtcatga atgtgataaa 7380

gtgggttagg aaaccttttg ctaatgattg ttaaaatgca atataaatgt tgaagaaata 7440

aagctaacag ttaagccttt atttgggcgg aaggctgaaa aagtttataa acttaaacct 7500

ataactctgc ttatgatttc tgccaaacca gaagacttga ctctgggaag cattggttac 7560

ctgtgaactt tgaaactgac ggtccctgac gtagtttagt cacctgggaa aaggtatctg 7620

agattatctc ttatctccca agttacagtg agtctctgag ggaactgaca cattacatta 7680

agttcttggt gtagttaaac tgtaagaaag gcaggagaac ttagtagtta aatagttggt 7740

taaatggaaa tgctgactcc atgttattgt aaaaagttaa aaatttagga ggatatgggg 7800

atttcactgc cattgcaggt tttgattggt atttaccaat ccgtgtgggt cagagagaaa 7860

attagaaagg atatgactgc acattttgga attattagca gtttttctac atttaaaatg 7920

gaaataaatt ttttaaaaat ttaaatcaag taatactgta ttttttggtg atttagattt 7980

ttcaaaattt acactaagag atagtaagga gggtggctat tgtttctttc aataatgtct 8040

ctgagaggtt gtaactcatc taaggatacg tagctaataa gtggtaggat ttcaatttaa 8100

attctctgag accaagttaa gtagaatttg cactgtactc ttgtataact ttttaaaact 8160

gaaaattagc tatctttcaa attaagaaaa tatttactaa tggagactaa ttcagatttg 8220

taagtatacc aaaatttgaa cttagcctgc tatctaatgg caacttagtg gcagaggtat 8280

gatgtaaaat cattcaggta tgacacatag atggagtatg tttgtattcg aggctgtgca 8340

cataatcacc tttacttgta ttgtgaagta tatattgtta tcttttatga agcccactaa 8400

agagataatg aaatacctcg ttattagggc aagattattg aaaactcaaa atagccccca 8460

aacacaatac ttggctagaa atatatacct ttatagttca gagatcattt attatcaaaa 8520

ccctgaagtt ttttttctaa ggtaaaattt ggtggaagag gaaaagtctc gttttaaaaa 8580

aatgtaggta gttacagaga tcagaatgat tagttgatca cttaccaaat atatattaag 8640

tatctactgt atataatatg ctagtaagaa taaatatagc aggaagtatt ttttcccagg 8700

ctctaattgt ttgacatcag catgctttta ttgtggcact tataattcag ttcaagtatt 8760

atgcccctct ttgatggaac agtttcctat tcagtaagga agaccagatt aatcattgga 8820

ttggtttgtt tcatctttag tgttctgagc tgtagagtat ttatttacca aggtttattt 8880

taatttttat tttattttta tttttccatg ttcattgtag aattcatttt acctacgaat 8940

gaagtatgta gattatagag agaaaatttg taaaattaaa ctgatactga agactggtat 9000

aagaaaagcc ttatgtaatt tgtaagctgc tattcttctg agtttataca tatatcttta 9060

gtaatcaatg agggatggtt gggtgactgc cctccagggg acatttggca acatctggag 9120

atgtttttgg ttgccacaac ttggggagag agtactgcta ctggcatcta ttgagtagat 9180

gctattactt taaatggcaa agctgcagtt acctttgcac caacctaata ttaaacttcc 9240

tgcagtgcac gggaaagccc ccacaacagg gttatctgac cccaaacctc aatggtgtta 9300

agatccaaac cttgatatgt taacctgtag ctttaaacat cctttaaatt gtcaaattca 9360

tgtccctgac ataaggttta tgttagattt tcaagtataa caaagattta aactttaact 9420

tttgtacgtt aatgatatgt tagcttactc cagtcttcta ttaaaacatt ctgtttttaa 9480

aatcagagac acacagcaat tttataaatc atttctcttc aaggctgtga agctctcccc 9540

acttttgtga gtgccctcta ctggtcaaat tatttgcttt ataacaagta acagtgaaat 9600

cctaagtttg tgtagtttcg ctgtttaaat tatgggtggc atcaatttat aaatatattc 9660

gttttattta aaagtcttat atgattgatt tcgtatcatt tttgctctct gctaatatta 9720

atataaagat tactgtctgt attagttagg cctaactaag taggtgagta tagtgaacta 9780

agaaaggaaa cgaggcagta tataagaaaa tagggtggtt cagttgttaa cacttactga 9840

gcttactttg ttgaagggac taaaaggcag cagtgtggct ctctgagctt ctttgcatgc 9900

actcaggagc tgcttaatgg agtccaaggc ttggtggtgt gttacagggg atgataggag 9960

ggtcctattc agaagtggca aattgtgaaa gtgcacattt tgtagagttt tataggactg 10020

tagaatagtt gtgagcacct gatttttaga ataaacagaa aactcaggta ctgtatttag 10080

gtcaaattaa gaataagtat ttattaagac ctgaatataa aactttactg gtcatggttt 10140

ttttctacct tgggttttta taaatccaaa gatttaaaaa catacaaatg gaagttggta 10200

atggaattaa gtgaaaggaa aaaatgattt tatggtttgg aatctcctaa gattctggtt 10260

ttaacaatac aactaattcc ttaatcctag aaatgttctt cactgcccac tttgtaccat 10320

gcagtcttcc tgtgggctag agatacactg aggcgcaaaa cagaccagat tcctgccttc 10380

atggagctta ttagttttag gtatctctag atttcttgta atacctatta caatgcctgc 10440

acatcagttc attcatgtgg gttcaacgta gtactcagta catggcaaat tcaagtttta 10500

cttttcggaa cttcatggat ttttttcctc agaatatctt ttatccataa ttggttgaat 10560

ctgtagatgc agtacccatg gatatggatg gcccacttta ttttgaagag cagtgtttct 10620

aggcaatcat gctaattata tatgacttaa tttagaggct ttatacttaa gagcattaca 10680

tttctggcgt ctcttaacca ttattatttc ataatgtgta ggttatggaa cagttaaatt 10740

gatatttatg cagtttagaa cctggagaat tgattagata actaatcata aggaaacgtc 6900

acatattttt ggtactataa aaaagtggag aaataatgcc tatttgcaaa gatttgattt 6960

aaacatagaa acaactttat ttggcttcca attttaagaa tttacagcag taaaggggaa 7020

cagtctaatt gaagtagact gcctatgcaa tagtctctgt atatttactt ttgacaagtt 7080

aattcaatgt gtactatagt tttgtttctt tgaagaggtt tgaatagtgc acccatttta 7140

atctgtattg caaattcagg gttacttggc agactctact atttaaatca gatgtaaaag 7200

gaagttttaa tataattcac tttatgcctg aaagttttcc tgggattttg gaaggtgatt 7260

ttactggaaa tgctgtctgt cttccctgaa aatctgagaa attccattac actttgttta 7320

caatcagagg tcatgagtga tatatgagta tatacagcat gacgtcatga atgtgataaa 7380

gtgggttagg aaaccttttg ctaatgattg ttaaaatgca atataaatgt tgaagaaata 7440

aagctaacag ttaagccttt atttgggcgg aaggctgaaa aagtttataa acttaaacct 7500

ataactctgc ttatgatttc tgccaaacca gaagacttga ctctgggaag cattggttac 7560

ctgtgaactt tgaaactgac ggtccctgad gtagtttagt cacctgggaa aaggtatctg 7620

agattatctc ttatctccca agttacagtg agtctctgag ggaactgaca cattacatta 7680

agttcttggt gtagttaaac tgtaagaaag gcaggagaac ttagtagtta aatagttggt 7740

taaatggaaa tgctgactcc atgttattgt aaaaagttaa aaatttagga ggatatgggg 7800

atttcactgc cattgcaggt tttgattggt atttaccaat ccgtgtgggt cagagagaaa 7860

attagaaagg atatgactgc acattttgga attattagca gtttttctac atttaaaatg 7920

gaaataaatt ttttaaaaat ttaaatcaag taatactgta ttttttggtg atttagattt 7980

ttcaaaattt acactaagag atagtaagga gggtggctat tgtttctttc aataatgtct 8040

ctgagaggtt gtaactcatc taaggatacg tagctaataa gtggtaggat ttcaatttaa 8100

attctctgag accaagttaa gtagaatttg cactgtacto ttgtataact ttttaaaact 8160

gaaaattaga tatctttcaa attaagaaaa tatttactaa tggagactaa ttcagatttg 8220

taagtatacc aaaatttgaa cttagcctgc tatctaatgg caacttagtg gcagaggtat 8280

gatgtaaaat cattcaggta tgacacatag atggagtatg tttgtattcg aggctgtgca 8340

cataatcacc tttacttgta ttgtgaagta tatattgtta tcttttatga agcccactaa 8400

agagataatg aaatacctcg ttattagggc aagattattg aaaactcaaa atagccccca 8460

aacacaatac ttggctagaa atatatacct ttatagttca gagatcattt attatcaaaa 8520

ccctgaagtt ttttttctaa ggtaaaattt ggtggaagag gaaaagtctc gttttaaaaa 8580

aatgtaggta gttacagaga tcagaatgat tagttgatca cttaccaaat atatattaag 8640

tatctactgt atataatatg ctagtaagaa taaatatage aggaagtatt ttttcccagg 8700

ctctaattgt ttgacatcag catgctttta ttgtggcact tataattcag ttcaagtatt 8760

atgcccctct ttgatggaac agtttcctat tcagtaagga agaccagatt aatcattgga 8820

ttggtttgtt tcatctttag tgttctgaga tgtagagtat ttatttacca aggtttattt 8880

taatttttat tttattttta tttttccatg ttcattgtag aattcatttt acctacgaat 8940

gaagtatgta gattatagag agaaaatttg taaaattaaa ctgatactga agactggtat 9000

aagaaaagcc ttatgtaatt tgtaagctgc tattcttctg agtttataca tatatcttta 9060

gtaatcaatg agggatggtt gggtgactgc cctccagggg acatttggca acatctggag 9120

atgtttttgg ttgccacaac ttggggagag agtactgcta ctggcatcta ttgagtagat 9180

gctattactt taaatggcaa agctgcagtt acctttgcac caacctaata ttaaacttcc 9240

tgcagtgcad gggaaagccc ccacaacagg gttatctgac cccaaacctc aatggtgtta 9300

agatccaaac cttgatatgt taacctgtag ctttaaacat cctttaaatt gtcaaattca 9360

tgtccctgac ataaggttta tgttagattt tcaagtataa caaagattta aactttaact 9420

tttgtacgtt aatgatatgt tagcttacto cagtcttcta ttaaaacatt ctgtttttaa 9480

aatcagagac acacagcaat tttataaato atttctcttc aaggctgtga agctctccco 9540

acttttgtga gtgccctcta ctggtcaaat tatttgcttt ataacaagta acagtgaaat 9600

cctaagtttg tgtagtttcg ctgtttaaat tatgggtggc atcaatttat aaatatatto 9660

gttttattta aaagtcttat atgattgatt tcgtatcatt tttgctctct gctaatatta 9720

atataaagat tactgtctgt attagttagg cctaactaag taggtgagta tagtgaacta 9780

agaaaggaaa cgaggcagta tataagaaaa tagggtggtt cagttgttaa cacttactga 9840

gcttactttg ttgaagggac taaaaggcag cagtgtggct ctctgagctt ctttgcatgc 9900

actcaggage tgcttaatgg agtccaaggc ttggtggtgt gttacagggg atgataggag 9960

ggtcctatto agaagtggca aattgtgaaa gtgcacattt tgtagagttt tataggactg 10020

tagaatagtt gtgagcacct gatttttaga ataaacagaa aactcaggta ctgtatttag 10080

gtcaaattaa gaataagtat ttattaagac ctgaatataa aactttactg gtcatggttt 10140

ttttctacct tgggttttta taaatccaaa gatttaaaaa catacaaatg gaagttggta 10200

atggaattaa gtgaaaggaa aaaatgattt tatggtttgg aatctcctaa gattctggtt 10260

ttaacaatac aactaattcc ttaatcctag aaatgttctt cactgcccac tttgtaccat 10320

gcagtcttcc tgtgggctag agatacactg aggcgcaaaa cagaccagat tcctgccttc 10380

atggagctta ttagttttag gtatctctag atttcttgta atacctatta caatgcctgc 10440

acatcagttc attcatgtgg gttcaacgta gtactcagta catggcaaat tcaagtttta 10500

cttttcggaa cttcatggat ttttttcctc agaatatctt ttatccataa ttggttgaat 10560

ctgtagatga agtacccatg gatatggatg gcccacttta ttttgaagag cagtgtttct 10620

aggcaatcat gctaattata tatgacttaa tttagaggct ttatacttaa gagcattaca 10680

tttctggcgt ctcttaacca ttattatttc ataatgtgta ggttatggaa cagttaaatt 10740



attgggatct taatatagaa attagtagaa ataagccaga tatggtggct catgcctgta 10800

atcttagcac tttgggaggc tgaggctatt cgctgtacta ttttttacta cttttctata 10860

ggtttgaaat tttttcaaaa taaaacattg aaaaaagtaa ggtaggtagt gtgtccctcc 10920

ttaatccttt caaatatttt attttcacta tttctattaa tttttttttt tgtttttgag 10980

atggagtctc gctctgttgc ccaggctgga gtgcagtggc gcgatcttgg ctcactgcag 11040

cctccacctc ctgggttcca gccattctcc tgcctcagcc tcctgggtag ctggtattac 11100

aggcatgcac caccacaccc aattactttt tgtattttta gtagagacgg ggtttcacca 11160

tgttggccag gctagtctcg aactcctgac ctcgtgatct gcccgcctca gcagtgtcac 11220

tgcttctaga ccgttttcaa ggcacagagc ttagaaatgc atgttactaa gaaatcaaga 11280

gttaactatt tttcaccttc tttctcccgc agtgagaacc ctggttctac cctgtttctc 11340

cttgtgtaaa ttttaatgct aaactataca cttgtgaaat aaaaatgata atgtcattct 11400

taaattatgg atcttgcagt gttatctaag taacatagat tgagtgattt aactttaggt 11460

ttccttattt gtggaatttg gataaatatt tttcaccctt gagaaaagtg agactccttt 11520

ctcatcatca gagtatcctt aaaccattaa ggcaaacatt tgggaaaaaa ctgagctatc 11580

tggctgcata aaaattaagt tttctttaac aaagatagaa gacaaatgaa aacctagaaa 11640

aaccatttgg ttcaagtaac aggaagctat cttatatatg aattagagaa aagcaaacac 11700

acaaatagaa aaaaagggat ggggggtact aaagatataa atagcttgtc taccaaaaaa 11760

gaaataaaat aaataacatg aacatataaa aagacactta cttcatgaat gtgatgcaag 11820

ttcaaacaat aaataacatt tctgtacttt catattggct aaggttaaaa tgataactgc 11880

taggaagggt atggagaagt gtgcgccttg cactgtagtg ggagtataga ccctcagact 11940

ttatggaggt cagtctggaa atatgtttca aaatgtaaac tacatgtcct ttgaccaggt 12000

aattcaactt cttgaaattt atccaaggat ttaattggat aaatgtttaa gatgtatata 12060

taagaatgtt tactgcagtg ttgtttatga ttttaaaaaa atggaaatca tcttcatgtc 12120

taccaataga gaatgggtga ataaattatg gtatgtccat atatacaaat tacatagttg 12180

ttggaaatat taggtagatt tagatatact gatgttcaaa aatgtccatt atgtaagtga 12240

agctgggtca cagcaccttg tgttgagtat gatttcatct agaaacaaaa ttactccctc 12300

atcctttgtt gtgttttagt tttttaaaat aagcttatac cattgggctg ggggaaaagt 12360

aaatactcgt tttggagaga gaaaagggca ctaaagtttc agataccgtt agattatttc 12420

atgcttattt ttcaagcctc aataaattac ataattcaca tgtagtcttg gattaaggaa 12480

attgctatta aggctaaata aataatatga gaggtatata atataaaata tgaacattat 12540

attggcatta agattggatc cacggtcatt ccagcctctc attcttacct ggacttcaag 12600

tgatcacttg tgggcaaatg ccatctgact tgaacaggtt acacatgtat gctcattata 12660

tcgttatttt caaaatttgt catataaatt ttccttgagt tcattcagat ttttgaacta 12720

gttttttctc ttgggagtag tacacactta attctctcta gtactaagct aatgttcacc 12780

attcttataa ttttaagtat ccagcattta gtaaagaagt ctttgttttc tttatcctta 12840

cttttagtga atgtcttagt ttttaattga aaattctgcc atgaaaataa gctctttaac 12900

atcttcactc cctaatcaaa acagaaatcc ttcatagcct tcagttgtag ctatccttcc 12960

ctgtgatttg tccagctcca ttatatttat tttgaaatat ggtgaccagt tttgcaaaat 13020

tatttcaact gtaggtgccc agtgattttg taaggagaag atactgtttc tgaacagttc 13080

tcagtagcca gtggcctgcc cctacttttt ggcctgcgtg tagtatataa aataatgcag 13140

ttaacttttt atagcacttt tcattttata aagagatttt catggtcttt aatattaatc 13200

tatgtataaa gtcctgtatg cagttttacc tactttcaca gctgaaggaa caatagctta 13260

gagaagatgt gagataaagt agtttgccca agcccatagc acaaataagt gaagttcttc 13320

ggctgtccat ggatcgaaga ctcccaagtc tatctctagc ctggacttct gtcctgagca 13380

ccagacatgt atgtatatca agatgcctgc aggtcatatc caccaggaca acccatgagt 13440

acagggaatt caacatgccc aatatcactc atcttttcct tcgccctccc ctttgtactc 13500

atcccctgtc ggtaagctct gttattttaa aaaattgaaa tgtattcaca tagcatacaa 13560

tttacacttt tcaagtgtac atggttttta gtatattcac aagggttgtg cagtcattac 13620

tactaattcc agaatgttat tatcacccca aaagtcccac atccattagc agccactccc 13680

caatcccttc tcccaccagc ctctaaaaac tgctaatttt tccatctctg tggatttgtc 13740

cactctgatt atttcatata aagagaatcg tacagacgtg gccttttgtg tctggcatcc 13800

tccacacagg atgatatttt cagagttcgt ctatgttttt gcttgttgat cattccttca 13860

ttcctttttc tggctgaata atactctgtt atatggatat accttatttt gtttatctgt 13920

tcatttgatg ggcatttgag tgatttcctc tttttggcaa ttttgaataa tgccactata 13980

aacatttatg tacacgtttt tgtgtgacca tatgttttca cttctctcgg gtgtatatct 14040

aaggtacagt tgctgggtta tatggtagct ctgtctttga ctttttgagg aactgccaag 14100

tggttttggt agtgattgta ctgtttacat tcctaccaac aattttacct aagtatttct 14160

caaatctatt taatcttttc ggtccatact gctgttgctg ccttagttca gattttgtca 14220

tttcttgtaa taattcgtag ctcatctccc agtctctgct cccctctctc cctccctccc 14280

ccttcttctc tctcttattt ccacccattt ttaacattta tagaagtcaa aagtctagtt 14340

cagaaagcag aaaccatact agatatttca gcacagagaa ctaattaggt gttggaagac 14400

tgaaaggcaa aaaaacactg aagtaacaca gtaacatcaa gaatgggcac tactcctaag 14460

attcagggaa tgctgggaag atttggggtt tatcagaact ggaagctcag aggaggggcc 14520

ccttgtcgct gaggcttaat ccctgcagag gtgcctttgg ctgctactgg tgaatctgag 14580

tgggtatgat gagtcagtgt ctgggaaggg ccaaaacatt ttgtcccttt ctataatttg 14640

attgggatct taatatagaa attagtagaa ataagccaga tatggtggct catgcctgta 10800

atcttagcac tttgggaggc tgaggctatt cgctgtacta ttttttacta cttttctata 10860

ggtttgaaat tttttcaaaa taaaacattg aaaaaagtaa ggtaggtagt gtgtccctcc 10920

ttaatccttt caaatatttt attttcacta tttctattaa tttttttttt tgtttttgag 10980

atggagtctc gctctgttgc ccaggctgga gtgcagtggc gcgatcttgg ctcactgcag 11040

cctccacctc ctgggttcca gccattctcc tgcctcagcc tcctgggtag ctggtattac 11100

aggcatgcac caccacacce aattactttt tgtattttta gtagagacgg ggtttcacca 11160

tgttggccag gctagtctcg aactcctgac ctcgtgatct gcccgcctca gcagtgtcac 11220

tgcttctaga ccgttttcaa ggcacagage ttagaaatgc atgttactaa gaaatcaaga 11280

gttaactatt tttcaccttc tttctcccgc agtgagaacc ctggttctac cctgtttctc 11340

cttgtgtaaa ttttaatgct aaactataca cttgtgaaat aaaaatgata atgtcattct 11400

taaattatgg atcttgcagt gttatctaag taacatagat tgagtgattt aactttaggt 11460

ttccttattt gtggaatttg gataaatatt tttcaccctt gagaaaagtg agactccttt 11520

ctcatcatca gagtatcctt aaaccattaa ggcaaacatt tgggaaaaaa ctgagctatc 11580

tggctgcata aaaattaagt tttctttaac aaagatagaa gacaaatgaa aacctagaaa 11640

aaccatttgg ttcaagtaac aggaagctat cttatatatg aattagagaa aagcaaacac 11700

acaaatagaa aaaaagggat ggggggtact aaagatataa atagcttgtc taccaaaaaa 11760

gaaataaaat aaataacatg aacatataaa aagacactta cttcatgaat gtgatgcaag 11820

ttcaaacaat aaataacatt tctgtacttt catattggct aaggttaaaa tgataactgc 11880

taggaagggt atggagaagt gtgcgccttg cactgtagtg ggagtataga ccctcagact 11940

ttatggaggt cagtctggaa atatgtttca aaatgtaaac tacatgtcct ttgaccaggt 12000

aattcaactt cttgaaattt atccaaggat ttaattggat aaatgtttaa gatgtatata 12060

taagaatgtt tactgcagtg ttgtttatga ttttaaaaaa atggaaatca tcttcatgtc 12120

taccaataga gaatgggtga ataaattatg gtatgtccat atatacaaat tacatagttg 12180

ttggaaatat taggtagatt tagatatact gatgttcaaa aatgtccatt atgtaagtga 12240

agctgggtca cagcaccttg tgttgagtat gatttcatct agaaacaaaa ttactccctc 12300

atcctttgtt gtgttttagt tttttaaaat aagcttatac cattgggctg ggggaaaagt 12360

aaatactcgt tttggagaga gaaaagggca ctaaagtttc agataccgtt agattatttc 12420

atgcttattt ttcaagcctc aataaattac ataattcaca tgtagtcttg gattaaggaa 12480

attgctatta aggctaaata aataatatga gaggtatata atataaaata tgaacattat 12540

attggcatta agattggatc cacggtcatt ccagcctctc attcttacct ggacttcaag 12600

tgatcacttg tgggcaaatg ccatctgact tgaacaggtt acacatgtat gctcattata 12660

tcgttatttt caaaatttgt catataaatt ttccttgagt tcattcagat ttttgaacta 12720

gttttttctc ttgggagtag tacacactta attctctcta gtactaagct aatgttcace 12780

attcttataa ttttaagtat ccagcattta gtaaagaagt ctttgttttc tttatcctta 12840

cttttagtga atgtcttagt ttttaattga aaattctgcc atgaaaataa gctctttaac 12900

atcttcactc cctaatcaaa acagaaatcc ttcatageet tcagttgtag ctatccttcc 12960

ctgtgatttg tccagctcca ttatatttat tttgaaatat ggtgaccagt tttgcaaaat 13020

tatttcaact gtaggtgccc agtgattttg taaggagaag atactgtttc tgaacagttc 13080

tcagtagcca gtggcctgcc cctacttttt ggcctgcgtg tagtatataa aataatgcag 13140

ttaacttttt atagcacttt tcattttata aagagatttt catggtcttt aatattaatc 13200

tatgtataaa gtcctgtatg cagttttacc tactttcaca gctgaaggaa caatagctta 13260

gagaagatgt gagataaagt agtttgccca agcccatage acaaataagt gaagttcttc 13320

ggctgtccat ggatcgaaga ctcccaagtc tatctctage ctggacttct gtcctgagca 13380

ccagacatgt atgtatatca agatgcctgc aggtcatatc caccaggaca acccatgagt 13440

acagggaatt caacatgccc aatatcactc atcttttcct tcgccctccc ctttgtactc 13500

atcccctgtc ggtaagctct gttattttaa aaaattgaaa tgtattcaca tagcatacaa 13560

tttacacttt tcaagtgtac atggttttta gtatattcac aagggttgtg cagtcattac 13620

tactaattcc agaatgttat tatcacccca aaagtcccac atccattage agccactccc 13680

caatcccttc tcccaccage ctctaaaaac tgctaatttt tccatctctg tggatttgtc 13740

cactctgatt atttcatata aagagaatcg tacagacgtg gccttttgtg tctggcatcc 13800

tccacacagg atgatatttt cagagttcgt ctatgttttt gcttgttgat cattccttca 13860

ttcctttttc tggctgaata atactctgtt atatggatat accttatttt gtttatctgt 13920

tcatttgatg ggcatttgag tgatttcctc tttttggcaa ttttgaataa tgccactata 13980

aacatttatg tacacgtttt tgtgtgacca tatgttttca cttctctcgg gtgtatatct 14040

aaggtacagt tgctgggtta tatggtagct ctgtctttga ctttttgagg aactgccaag 14100

tggttttggt agtgattgta ctgtttacat tcctaccaac aattttacct aagtatttct 14160

caaatctatt taatcttttc ggtccatact gctgttgctg ccttagttca gattttgtca 14220

tttcttgtaa taattcgtag ctcatctccc agtctctgct cccctctctc cctccctccc 14280

ccttcttctc tctcttattt ccacccattt ttaacattta tagaagtcaa aagtctagtt 14340

cagaaagcag aaaccatact agatatttca gcacagagaa ctaattaggt gttggaagac 14400

tgaaaggcaa aaaaacactg aagtaacaca gtaacatcaa gaatgggcac tactcctaag 14460

attcagggaa tgctgggaag atttggggtt tatcagaact ggaagctcag aggaggggcc 14520

ccttgtcgct gaggcttaat ccctgcagag gtgcctttgg ctgctactgg tgaatctgag 14580

tgggtatgat gagtcagtgt ctgggaaggg ccaaaacatt ttgtcccttt ctataatttg 14640



tcatgataat gctagtaatg aatctgatct cccttcctat tttaaaaacc ttttagtgat 14700

tttgtatagg atgaagttta aaactcctta cttaatatac acatgaccct ccgtaagctg 14760

gcccctgctt gattgtccag tttcacttct tggtgcttat tctaaggcct ctaagcctta 14820

gagatcctct aagcctttga gatccccaaa ccctggactg cggactggta cccacctgtg 14880

tggcctgtga ggaactgggc tgcacagccg gaaggaggtg agcattactt gccttagctc 14940

ctgtcagatc ggcagcatta gattctaata ggagcgtgaa ccgtgttgtg aactgcccat 15000

gcaaggatct aggttgcata ctccttagga gaatctaact aatgcttgat ggtctgaggt 15060

gaaacagttt catcctgaaa tcacccccaa ctcggtcctt ggaaaaattg tcttccacga 15120

aactggtccc tgatgccgga aaagttgggg accgctgttc taagctaaag ttatatggag 15180

ctccttggtt ctgtgtcctc aacatgctgt tctatgtttt ttacattctg tttgctcctt 15240

cctgcttgga atgtccttcc cctccccgtc tttcttaatg catacaaagt tgatctctcc 15300

tgtgtgccac cattgtactt cgtcttgcat atggtgttac attcatttta ttttaattat 15360

ttatttacgt tcatgtctct tccactcacc ttagttgctt gaggtcagaa actatataat 15420

gtgtgacacg gaatgtgaca cctagatttt caataagtgt ttctatgata caagggagac 15480

tgatgtgggt agatgggaat gaactcatca acctctgttt acatacccta aattccctgt 15540

ttcttcccta ttataattct gacagtctac aaccgtcttt gatggcttat aaacggaaag 15600

tgcggaacac atcattctac agtgaattta aataaccttt cggaagagta acgtaaagta 15660

cttgagcatt aattgagtaa aagtttctca tcttttccta caggtgttat taagcagtat 15720

gtaaaaagtc cttacaatac ttaatacatt aagaaaacat acaatttcaa gaggaaatcc 15780

ccgagtaata cattattgac attttcagca gttctagtta tattgagaag agcatctcat 15840

ggaattggca gaatgaagat ggagattaaa tgagatgatg tttgtaatat gcttatgaca 15900

gtatctggca tataagtaag ggctcagtaa atgttgactg ctgtaattac tattaatagt 15960

aatatgatta cctttagtaa aagttattag tttctttagg ttttttgttt actacaatat 16020

agtaaacaaa atctatactt ggaatgtata tattgttttg ttttgataca tggaatatgt 16080

ctctgtgtca gagtcactgc ctgagttgga aaacccatac tcgagtatgt taaaaggtga 16140

acacactgaa taatttagtt attaattata atggaaaaat gacaaacttg atgttctggt 16200

taatgaggtt atcttatctt gaatgagtta gcttttaaat tcctcaaaat aaaggcattt 16260

aataaaccag gaaacacttc attaaaaaaa ttatgcaagt cagtgtaaaa gaagattaaa 16320

attccacatg ggcaaaggac acacgttggc gataaatatg cagataagaa aaaaaaccta 16380

tataacatta ttactcctca aagaaattgg tatgaaaaca ataaaaatgt gtagcttatc 16440

aaaccaacaa aaatttaaaa atatgaaatc cattttaagt aatgataaaa tgggtgcact 16500

cttagtgctt tatagaatag tagtataatg aacctcatgt gtgtaccaac cagctctttc 16560

atatcttaac atttagcaac atttgattta gctctttctt ttttccaaga tagaaaagtt 16620

aatattgttg aagactcctg cattcttttc cctagtctta ttttcttccc tcccataaat 16680

gtgttaaaat ctctgtgtgt attgttttgg ttgtattttt acataaaact ttacatatta 16740

tataaaattt aattgaaggt aaaatttatt aaattattct taatatatat tgtaatttaa 16800

aaattaacag cttcattgtc ttgataaaat ttatggtatc ttaaacatgt gcttgttttt 16860

ctaagagaac attgaaacat agattttaaa acaaattgtt gaaagattaa aaaatctgcc 16920

tttgcacact gttacattga aagtggggca tttgtcgtga acattcattt caaatatgta 16980

gtatcttcag aatatttgag aaggatttgt attatataat tgaaaaatct gttaaattgt 17040

atttatgtta actgcttaat tctaataaaa tttccattca ttttttagta tctgcatata 17100

tttacatcaa atggattcat tcacttattt aagaggcagt actaattacc tatagcgttc 17160

aagactgtta ggtagagggt gtgtagtggt gagtacaaca ggcgtgagcc ctaccaacac 17220

ggagtttaaa gcctagtaga ggatatagac ttaaacaatt tcacaagtaa atacataatt 17280

acaaattata atacatgcta tgaaggaaac ataggaggta ccagagaagg aagagtgctt 17340

tgcattttta tttttaagac cgaagagtgc tattggagga ctttgagcaa gtgaatgaca 17400

tgatctaacc taccttcgtt cattcattca ttcattcatt ttcttccttc ctggctcaag 17460

cagtcctccc acctgagctc cccaaatagc tgggactaca ggtacacact accacaccta 17520

attttttttt gtattttttg tatttttgat gggattttac catgttggcc aggctggtct 17580

tgaactcttg acctcaggtg atccacctgt ctcggcctcc caaggtgttg ggattatagg 17640

tgcctagccc atggtgccta gccctaacct acatttataa actatcactt gctgctgtgt 17700

ggagactata ttgtgagatt aacagcaggg atacctgcta ggaagcaatt gctgcagatt 17760

gcctgagaca aaatagttat catggactag ggggatggtg gtggtggtgg tggtaggtgg 17820

ttggatgtag gatatatttt gaagataggt aaatggtgca agattatggg tcagttttaa 17880

atgcttaagt aaattttctt tgtaagacat tttaggatgc catgttaaga atctctttat 17940

aactgtcatt taaaaaaaaa ccacatattt tcttagcata atttcccata gtaacattac 18000

tatgtcaaag gctatgaaca tttgaatgac tttagataaa tactgtaatt gctttccaaa 18060

aatattgtgc ttattatgtc accagaaatg tttgaattct gtctacaatt cagtcttgcc 18120

agtatagtac atttcattta gaaaaatttt ttactatgta gatggaaaaa ataatatttt 18180

agctgggagt ggggggacta tggggaataa ctttccttca tttaatattt tattgtgagt 18240

tagtttaagt tactttattt tatcgtagtt tcctaaggct acaaattagt aaccttggta 18300

acttatgtac ctaatttaaa agtttacttt tttgaaaggc tggaaatact aattaaaaac 18360

gtaacacctt catccttgtc tttgctccat tattaactag tttcattaca gaatctctgt 18420

gttttaaaat cagatgggtt ttcataacca gtactttctc agagtggtaa atttaaaaaa 18480

atatataaag agaataaata atatttgttg agaatacttc aaataatgtg aagagttatt 18540

tcatgataat gctagtaatg aatctgatct cccttcctat tttaaaaacc ttttagtgat 14700

tttgtatagg atgaagttta aaactcctta cttaatatac acatgaccct ccgtaagctg 14760

gcccctgctt gattgtccag tttcacttct tggtgcttat tctaaggcct ctaagcctta 14820

gagatcctct aagcctttga gatccccaaa ccctggactg cggactggta cccacctgtg 14880

tggcctgtga ggaactgggc tgcacagccg gaaggaggtg agcattactt gccttagcto 14940

ctgtcagatc ggcagcatta gattctaata ggagcgtgaa ccgtgttgtg aactgcccat 15000

gcaaggatct aggttgcata ctccttagga gaatctaact aatgcttgat ggtctgaggt 15060

gaaacagttt catcctgaaa tcacccccaa ctcggtcctt ggaaaaattg tcttccacga 15120

aactggtccc tgatgccgga aaagttgggg accgctgttc taagctaaag ttatatggag 15180

ctccttggtt ctgtgtcctc aacatgctgt tctatgtttt ttacattctg tttgctcctt 15240

cctgcttgga atgtccttcc cctccccgtc tttcttaatg catacaaagt tgatctctcc 15300

tgtgtgccac cattgtactt cgtcttgcat atggtgttac attcatttta ttttaattat 15360

ttatttacgt tcatgtctct tccactcaco ttagttgctt gaggtcagaa actatataat 15420

gtgtgacacg gaatgtgaca cctagatttt caataagtgt ttctatgata caagggagao 15480

tgatgtgggt agatgggaat gaactcatca acctctgttt acatacccta aattccctgt 15540

ttcttcccta ttataattct gacagtctac aaccgtcttt gatggcttat aaacggaaag 15600

tgcggaacac atcattctac agtgaattta aataaccttt cggaagagta acgtaaagta 15660

cttgagcatt aattgagtaa aagtttctca tcttttccta caggtgttat taagcagtat 15720

gtaaaaagtc cttacaatac ttaatacatt aagaaaacat acaatttcaa gaggaaatco 15780

ccgagtaata cattattgac attttcagca gttctagtta tattgagaag agcatctcat 15840

ggaattggca gaatgaagat ggagattaaa tgagatgatg tttgtaatat gcttatgaca 15900

gtatctggca tataagtaag ggctcagtaa atgttgactg ctgtaattac tattaatagt 15960

aatatgatta cctttagtaa aagttattag tttctttagg ttttttgttt actacaatat 16020

agtaaacaaa atctatactt ggaatgtata tattgttttg ttttgataca tggaatatgt 16080

ctctgtgtca gagtcactgc ctgagttgga aaacccatac tcgagtatgt taaaaggtga 16140

acacactgaa taatttagtt attaattata atggaaaaat gacaaacttg atgttctggt 16200

taatgaggtt atcttatctt gaatgagtta gcttttaaat tcctcaaaat aaaggcattt 16260

aataaaccag gaaacactta attaaaaaaa ttatgcaagt cagtgtaaaa gaagattaaa 16320

attccacatg ggcaaaggac acacgttggc gataaatatg cagataagaa aaaaaaccta 16380

tataacatta ttactcctca aagaaattgg tatgaaaaca ataaaaatgt gtagcttato 16440

aaaccaacaa aaatttaaaa atatgaaato cattttaagt aatgataaaa tgggtgcact 16500

cttagtgctt tatagaatag tagtataatg aacctcatgt gtgtaccaac cagctctttc 16560

atatcttaac atttagcaac atttgattta gctctttctt ttttccaaga tagaaaagtt 16620

aatattgttg aagactcctg cattctttta cctagtctta ttttcttccc tcccataaat 16680

gtgttaaaat ctctgtgtgt attgttttgg ttgtattttt acataaaact ttacatatta 16740

tataaaattt aattgaaggt aaaatttatt aaattattct taatatatat tgtaatttaa 16800

aaattaacag cttcattgtc ttgataaaat ttatggtatc ttaaacatgt gcttgttttt 16860

ctaagagaac attgaaacat agattttaaa acaaattgtt gaaagattaa aaaatctgco 16920

tttgcacact gttacattga aagtggggca tttgtcgtga acattcattt caaatatgta 16980

gtatcttcag aatatttgag aaggatttgt attatataat tgaaaaatct gttaaattgt 17040

atttatgtta actgcttaat tctaataaaa tttccattca ttttttagta tctgcatata 17100

tttacatcaa atggattcat tcacttattt aagaggcagt actaattacc tatagcgttc 17160

aagactgtta ggtagagggt gtgtagtggt gagtacaaca ggcgtgagcc ctaccaacac 17220

ggagtttaaa gectagtaga ggatatagac ttaaacaatt tcacaagtaa atacataatt 17280

acaaattata atacatgcta tgaaggaaac ataggaggta ccagagaagg aagagtgctt 17340

tgcattttta tttttaagac cgaagagtgc tattggagga ctttgagcaa gtgaatgaca 17400

tgatctaacc taccttcgtt cattcattca ttcattcatt ttcttccttc ctggctcaag 17460

cagtectccc acctgagcto cccaaataga tgggactaca ggtacacact accacaccta 17520

attt gtattttttg tatttttgat gggattttac catgttggcc aggctggtct 17580

tgaactcttg acctcaggtg atccacctgt ctcggcctcc caaggtgttg ggattatagg 17640

tgcctagccc atggtgccta gccctaacct acatttataa actatcactt gctgctgtgt 17700

ggagactata ttgtgagatt aacagcaggg atacctgcta ggaagcaatt gctgcagatt 17760

gcctgagaca aaatagttat catggactag ggggatggtg gtggtggtgg tggtaggtgg 17820

ttggatgtag gatatatttt gaagataggt aaatggtgca agattatggg tcagttttaa 17880

atgcttaagt aaattttctt tgtaagacat tttaggatga catgttaaga atctctttat 17940

aactgtcatt taaaaaaaaa ccacatattt tcttagcata atttcccata gtaacattac 18000

tatgtcaaag gctatgaaca tttgaatgac tttagataaa tactgtaatt gctttccaaa 18060

aatattgtgc ttattatgtc accagaaatg tttgaattct gtctacaatt cagtcttgcc 18120

agtatagtac atttcattta gaaaaatttt ttactatgta gatggaaaaa ataatatttt 18180

agctgggagt ggggggacta tggggaataa ctttccttca tttaatattt tattgtgagt 18240

tagtttaagt tactttattt tatcgtagtt tcctaaggct acaaattagt aaccttggta 18300

acttatgtac ctaatttaaa agtttacttt tttgaaagga tggaaatact aattaaaaac 18360

gtaacacctt catccttgtc tttgctccat tattaactag tttcattaca gaatctctgt 18420

gttttaaaat cagatgggtt ttcataacca gtactttctc agagtggtaa atttaaaaaa 18480

atatataaag agaataaata atatttgttg agaatactta aaataatgtg aagagttatt 18540



aacttacagc aggagttggc aaacttttct ataaagggcc atatgggtct ttgtcacaaa 18600

gtcttgggtt tttgtttttg tttttttaaa cagctattta actattccta gctaatgggc 18660

aatacaaaaa cagtgggcaa gatttggcct gtgggcagta gcttgctgaa accttattta 18720

gactctaaat tttttgaaag agtctacatt gatgcatatt tttttttctt cctccaaata 18780

cagttgaccc ttgaacaaca tgcgtttgag tgaccatggg tccacttgtg atacacgttt 18840

ttttcccaac caaatgcaga tatggagggc tgacttttca tatacctgga tgttcctggg 18900

ccaactgtag gactagaggc tgggggggtc ttggaaccaa tgccgtgtgt ataccaggga 18960

tgactgtttc ttatggcctg acctgaagtt ggaacagaat ctttattaat atataatttt 19020

tgttgcgttt gttttctctt tatatttatc cattcttttt agatcgtatt tcatttaaca 19080

ctttttcttc tttagttttt accaagttgc actgaaaata gctcagtgac taattgcact 19140

tctaagagtg aggaccctag ttaaaattaa ctctaaaaat actgaatttt taacctaaac 19200

cttttatttc taatcaacag tattatttat gagtaggtta tagattactt tgaaacggaa 19260

tgtgtctcag aactttgcta tcgatatttt taaggtctgg tagggaaaag ataataggaa 19320

tgagatttat cagtgaatag gggactgctt tcccagtttc tcggtcgcac tggtgtattc 19380

accatggaag catcttatga aatatgtaca taaactacta atatcccaca ttacaggttg 19440

actattcttt atctgaaatg cttaggacct agaagtattt ttggattttg gtttttcaga 19500

gtagggatac tcagcctaca ttggtaagta aagaatgtga ggtgacaggc tgggcgcgat 19560

ggttgacgcc tgtaatccca gcactttggg aggccgaggc ggatcacctg aggtcaggag 19620

ttgaagacca gcctggccaa tctgtactaa aaatacaaaa attagctgga cacagtggca 19680

cgtgccagta gtcccagcta ctcaggaggc tgaggtagga gaatcgcttg aacctgggag 19740

gcggaggttg cagtgactcg agatcgtgtc actgccctcc agcctaggca acagagcaag 19800

actccatctc aaaaaaaaaa aaaaaaaaaa aaaaaaagaa tgtgaggtgg cagcaatagg 19860

taggaagagt ctttggtcag ctttacatgc tctgtagcca tgcctgggta atgggttgac 19920

tctaagactc tgtgctttgc tcccacctcc tgctttttca ttactcttta gaatggtttt 19980

taatttgtga tctataggag ttctttcaag tatttaataa gagaataggc taaattaagt 20040

aaatgtcaac tgaatgctca aatctctact aaagagcctc ttatttagaa aataaatatc 20100

catctttttt ttctgactgg tgagataatt aatttttatt acagatggtt tggaaaatac 20160

catatgcttt aaaagataag cacaaaatta tagtctaata tgtaggtttt catactttaa 20220

aaaattgaaa accaaagaaa aacatttaac atagcatcta gtacaaagaa aagagataag 20280

caagagataa atgtcttttt tgggacagag ttttgctgtt gttgcccagg ctggagtgca 20340

atggcacaat ctcagctcac cgtaacctcc acctcccggg ttcaagtgat tctcctgcct 20400

cagcctcccg agtagctggg attacagtca tgcaccacca ggcccaggta attttgtatg 20460

tttagtagag atggggtttc tccgtgttgg tcaggctgat ctcaaactcc cgacctcagg 20520

tgatctgccc accttggcct cccaaagtgc tgggattaca gacatgagcc atcgcacccg 20580

gccaagataa atgtctttta aattatctcc attaaagaca taacctttat aacattttga 20640

tgtatatatt accagttttt aaacacatag tagatttgta taaatacata aacacatatt 20700

attgtgatca tgctgcactt agacatcttt atattctcct tatactgtaa acattttgaa 20760

atactttact aacaacattt gtaatgacca ttctttctct ctttctccct ctgatagaat 20820

ggtctacaga gtaattcata aactaaacat actttagagg ctgggcgcag tggctcatgc 20880

ctgtaatccc agcactttga gaggctgagg cgtgcagatc acgaggtcag gagttagaga 20940

ccagcctgac taacatggtg aaaccccatc tctactaaaa aaacagtaca aaaattagcc 21000

gggcgtggtg gcgtgcacct agaatcccag ctactcaaga ggctgaggca ggagaatcac 21060

tcgagcccag gaggcagagg ttgtagtgag ccgagattgc accacagcac tccagcctgg 21120

gcgacagagc gagactccat ctcaaaaaaa aaaaaaaaag atacattaat actatagcct 21180

acatgtggaa cattaagaaa ataattgctt ttatgtttat gctttatacc tgttgttagc 21240

cctgcttctt atttcatgat ttcatggctt cacattgtaa catcccttta ccatattttt 21300

tgaggactgt tttggcagaa tgtgtgaaat cttgagcaga agtattaccc aaaagtcaga 21360

agaaaatcag atttttattt caagattctg ttaaagttac ccactccctt cttttactta 21420

atcttatagt tgcagttctc tctcttttta gaaaagaaaa aagaggcccc tcaggatttg 21480

cagatgaaac aatattgctc tttagagata tccatctggc tgttagatta tttttccaca 21540

gttttcagaa gtggatgagg ccattagaat cttgagtatt gcccatttcc ttatgtgtgc 21600

ctttgactat agataaaata gatgcatgac aattatttat aagttgattg atttttcttg 21660

tcatttaaat catcttgaat aatagagttg gtagagctat cccatttttg aaattatttt 21720

gttttgtcaa taactttttg ttaccagcat gtacacttgc attgttgact ctccatataa 21780

tacctttaaa aaattttttt ttgtggtaaa atatgcataa cataaagttt accatggtag 21840

ttttctttca tttgttttgt ttttgttttt ttgagacgga gccttgctct gttgccaggc 21900

tggagtgcag tggagcgatc ttggctcact gcaacctccg cctcccgggt tcaagcaatt 21960

cccctgcctc agcctcctga gtagctggga ctacaggcgc ccgccaccac gcccggctaa 22020

tattttgtat tttaatagag atggggtttc accatgttgg ccaggatgtt cttgatctcc 22080

tgacctcatg atccgcccac ctcggcctcc caaagtgttg ggattgcaag tgtgagccac 22140

cgcgcctaga ccatggtagt taattttaag tgttcaattc agtgacctta agtgtgttca 22200

taatgttgtg caaccatcac catgttgtct aaccattagc actatctgtt ttgagaactt 22260

ttttttatca tcccaaatta gaattctgta cctgtcaaat agtccccagt aatcctccct 22320

cccccagccc ctggtaatct gtagtctact tttcgtcttt ttgaatttgc ctattttagg 22380

ttcctcatat aagtggaatt atgtggtatt tgtccttttg tgttggctta cttcatttag 22440

aacttacage aggagttgga aaacttttct ataaagggcc atatgggtct ttgtcacaaa 18600

gtcttgggtt tttgtttttg tttttttaaa cagctattta actattccta gctaatggga 18660

aatacaaaaa cagtgggcaa gatttggcct gtgggcagta gcttgctgaa accttattta 18720

gactctaaat tttttgaaag agtctacatt gatgcatatt tttttttctt cctccaaata 18780

cagttgacco ttgaacaaca tgcgtttgag tgaccatggg tccacttgtg atacacgttt 18840

ttttcccaac caaatgcaga tatggagggc tgacttttca tatacctgga tgttcctggg 18900

ccaactgtag gactagaggc tgggggggtc ttggaaccaa tgccgtgtgt ataccaggga 18960

tgactgtttc ttatggcctg acctgaagtt ggaacagaat ctttattaat atataatttt 19020

tgttgcgttt gttttctctt tatatttatc cattcttttt agatcgtatt tcatttaaca 19080

ctttttcttc tttagttttt accaagttgc actgaaaata gctcagtgac taattgcact 19140

tctaagagtg aggaccctag ttaaaattaa ctctaaaaat actgaatttt taacctaaac 19200

cttttattto taatcaacag tattatttat gagtaggtta tagattactt tgaaacggaa 19260

tgtgtctcag aactttgcta tcgatatttt taaggtctgg tagggaaaag ataataggaa 19320

tgagatttat cagtgaatag gggactgctt tcccagtttc tcggtcgcac tggtgtatto 19380

accatggaag catcttatga aatatgtaca taaactacta atatcccaca ttacaggttg 19440

actattcttt atctgaaatg cttaggacct agaagtattt ttggattttg gtttttcaga 19500

gtagggatac tcagectaca ttggtaagta aagaatgtga ggtgacagga tgggcgcgat 19560

ggttgacgcc tgtaatccca gcactttggg aggccgaggc ggatcacctg aggtcaggag 19620

ttgaagacca gcctggccaa tctgtactaa aaatacaaaa attagctgga cacagtggca 19680

cgtgccagta gtcccagcta ctcaggagga tgaggtagga gaatcgcttg aacctgggag 19740

gcggaggttg cagtgactcg agatcgtgtc actgccctcc agectaggca acagagcaag 19800

actccatctc aaaaaaaaaa aaaaaaaaaa aaaaaaagaa tgtgaggtgg cagcaatagg 19860

taggaagagt ctttggtcag ctttacatga tctgtagcca tgcctgggta atgggttgac 19920

tctaagactc tgtgctttgc tcccacctcc tgctttttca ttactcttta gaatggtttt 19980

taatttgtga tctataggag ttctttcaag tatttaataa gagaataggc taaattaagt 20040

aaatgtcaac tgaatgctca aatctctact aaagagectc ttatttagaa aataaatato 20100

catctttttt ttctgactgg tgagataatt aatttttatt acagatggtt tggaaaatac 20160

catatgcttt aaaagataag cacaaaatta tagtctaata tgtaggtttt catactttaa 20220

aaaattgaaa accaaagaaa aacatttaac atagcatcta gtacaaagaa aagagataag 20280

caagagataa atgtcttttt tgggacagag ttttgctgtt gttgcccagg ctggagtgca 20340

atggcacaat ctcagctcac cgtaacctcc acctcccggg ttcaagtgat tctcctgcct 20400

cagcctcccg agtagctggg attacagtca tgcaccacca ggcccaggta attttgtatg 20460

tttagtagag atggggtttc tccgtgttgg tcaggctgat ctcaaactcc cgacctcagg 20520

tgatctgccc accttggcct cccaaagtga tgggattaca gacatgagcc atcgcacccg 20580

gccaagataa atgtctttta aattatctcc attaaagaca taacctttat aacattttga 20640

tgtatatatt accagttttt aaacacatag tagatttgta taaatacata aacacatatt 20700

attgtgatca tgctgcactt agacatcttt atattctcct tatactgtaa acattttgaa 20760

atactttact aacaacattt gtaatgacca ttctttctct ctttctccct ctgatagaat 20820

ggtctacaga gtaattcata aactaaacat actttagagg ctgggcgcag tggctcatga 20880

ctgtaatccc agcactttga gaggctgagg cgtgcagato acgaggtcag gagttagaga 20940

ccagcctgac taacatggtg aaaccccatc tctactaaaa aaacagtaca aaaattagco 21000

gggcgtggtg gcgtgcacct agaatcccag ctactcaaga ggctgaggca ggagaatcad 21060

tcgagcccag gaggcagagg ttgtagtgag ccgagattgc accacagcad tccagcctgg 21120

gcgacagaga gagactccat ctcaaaaaaa aaaaaaaaag atacattaat actatagcet 21180

acatgtggaa cattaagaaa ataattgctt ttatgtttat getttatacc tgttgttago 21240

cctgcttctt atttcatgat ttcatggctt cacattgtaa catcccttta ccatattttt 21300

tgaggactgt tttggcagaa tgtgtgaaat cttgagcaga agtattacco aaaagtcaga 21360

agaaaatcag atttttattt caagattctg ttaaagttac ccactccctt cttttactta 21420

atcttatagt tgcagttctc tctcttttta gaaaagaaaa aagaggcccc tcaggatttg 21480

cagatgaaac aatattgctc tttagagata tccatctggc tgttagatta tttttccaca 21540

gttttcagaa gtggatgagg ccattagaat cttgagtatt gcccatttcc ttatgtgtgc 21600

ctttgactat agataaaata gatgcatgac aattatttat aagttgattg atttttcttg 21660

tcatttaaat catcttgaat aatagagttg gtagagctat cccatttttg aaattatttt 21720

gttttgtcaa taactttttg ttaccagcat gtacacttgc attgttgact ctccatataa 21780

tacctttaaa aaattttttt ttgtggtaaa atatgcataa cataaagttt accatggtag 21840

ttttctttca tttgttttgt ttttgttttt ttgagacgga gccttgctct gttgccaggc 21900

tggagtgcag tggagcgatc ttggctcact gcaacctccg cctcccgggt tcaagcaatt 21960

cccctgcctc agcctcctga gtagctggga ctacaggcgc ccgccaccac gcccggctaa 22020

tattttgtat tttaatagag atggggtttc accatgttgg ccaggatgtt cttgatctcc 22080

tgacctcatg atccgcccac ctcggcctcc caaagtgttg ggattgcaag tgtgagccac 22140

cgcgcctaga ccatggtagt taattttaag tgttcaattc agtgacctta agtgtgttca 22200

taatgttgtg caaccatcac catgttgtct aaccattage actatctgtt ttgagaactt 22260

ttttttatca tcccaaatta gaattctgta cctgtcaaat agtccccagt aatcctccct 22320

cccccagccc ctggtaatct gtagtctact tttcgtcttt ttgaatttgc ctattttagg 22380

ttcctcatat aagtggaatt atgtggtatt tgtccttttg tgttggctta cttcatttag 22440



cataatgttt tcaaggttca tctgtgttgt agcatgtata tacaggttga agcatccgtt 22500

atccaaaatg gttgtgacca gaagtggttt ggatttcaga tttttttttt ggattttgga 22560

atattcatag atacttaact ggttcagcat ccctcgtcca aaaatccaaa atcagatgga 22620

gctcagtggc tcatgcttgt aatcccaaca cgttgggtgg ccaaggcagg aggatcgctt 22680

gagcccagga gttcaaccag cctgagcaac acaagaccct atctctccaa aaaaaaaaaa 22740

aaaaaaaaaa agatgaaaga aaaaaaaatc caaaatcaaa tgctccagtg agcatttcct 22800

tttagcatca tgtcaggctc taaaagttac aggttttgga gcattttgga tttcagattt 22860

ttggattaac ctgcattaat gctcaaccta tatgaaattt tattcctttt tatggctgaa 22920

taatgttcca ctgtatgtat atactacatt ttgtttatcc attcatctgt taacagacac 22980

ttaagttatt tccacatttt gggtattata aatagtgctg ctgcgaacat tggtgtacat 23040

gtatctgttt gagtccctgt ttttagttat tttggttata tacctaggaa tggaattgct 23100

gatcatatgg taattctgtg tttaactttt tgaggaacta ccactgtttt ccacaatggc 23160

atcaccattt tacattccca ccagcaatgc acaaagattt cagtgtctgt atccttgcta 23220

acacttattt tccatttttt gagttttttt gttttgtttt tttaataata gccaatccta 23280

atgggtatgt ggtagcatct catggttttg attttatttt cctgactatt gatgatgttg 23340

agcatctttt caggtgctta gtggccattt gtccgtcatc tttggagcag gaacaatgtc 23400

ttttcaagtc ctttgcccat ttttaaattg aattttttgt tgttgagttg tatataacac 23460

cttttttgaa gtaaaaggtg cactgtaata atccagactg tgtttctccc ttctcaggat 23520

tcctacagga agcaagtagt aattgatgga gaaacctgtc tcttggatat tctcgacaca 23580

gcaggtcaag aggagtacag tgcaatgagg gaccagtaca tgaggactgg ggagggcttt 23640

ctttgtgtat ttgccataaa taatactaaa tcatttgaag atattcacca ttataggtgg 23700

gtttaaattg aatataataa gctgacatta aggagtaatt atagttttta ttttttgagt 23760

ctttgctaat gccatgcata taatatttaa taaaaatttt taaataatgt ttatgaggta 23820

ggtaatatcc ctgttttata aatgaagttc ttgggggatt agagcagtgg agtaacttgc 23880

tccagactgc atcggtagtg gtggtgctgg gattgaaacc taggcctgtt tgactccaca 23940

gccttctgta ctcttgacta ttctacaaaa gcaagacttt aaacttttta gatacatcat 24000

taaaaaagaa aaccataaaa aagaatatga aaagatgatt tgagatggtg tcactttaac 24060

agtcttaaaa gcaatcgtgt gtatagcata gaattgcttg gattggataa acagtggcat 24120

tatatatttt aaaaaataaa agttttgaaa gattgaagaa tttgggcatt acagttctct 24180

taaatctgac aaagctgcat aaaactatta aaataatcat tattatacta ttttatattc 24240

tatttctttg agggtttagt tttccaaaaa ctacatatta agcaaatgaa tcactcagtg 24300

gctatgtcat ataataacga gttagcctag ttataagaag tttaacattt tatttaagaa 24360

cattgttaca gcatgtttac tgtatagtct agtaatagag gaaaagacat ttgggtgggt 24420

ggtagtggta gtatttttat agaggagtta ccaaatttca gctctattat ccaagtttac 24480

ccagctaatg gtgttcggaa ccgggaattt gagccaattc tgactctgtt gtctgctctg 24540

ctccttcttt tgtgctgtgt ctttgaaagt cacctaaaat tgtgagggaa tgtaatttca 24600

ccccaaattt agagtttatg cacttgttat attgaaaatg attaacatgt agaagggctt 24660

ttaatggaat aagtggtgta gtaacttcag tgttgcctac ctagaaatca aaatctttct 24720

agttgtccac tttgtttttt gaaaaagtaa tatgaaaatt atgttaatgc tttaattcag 24780

gtttttgtaa aatatttttt atctttacac atttaacata cgtttctaaa attatagtct 24840

gttatatagc actttgggtc tagaattttt cagtagtttc tgttttacta ttatgatcta 24900

cctgcatatt aacctattag gttatagttt tactatactt ctaggtattt gatcttttga 24960

gagagataca aggtttctgt ttaaaaaggt aaagaaacaa aataactagt agaagaagga 25020

aggaaaattt ggtgtagtgg aaactaggaa ttacattgtt ttctttcagc caaattttat 25080

gacaaaagtt gtggacaggt tttgaaagat atttgtgtta ctaatgactg tgctataact 25140

tttttttctt tcccagagaa caaattaaaa gagttaagga ctctgaagat gtacctatgg 25200

tcctagtagg aaataaatgt gatttgcctt ctagaacagt agacacaaaa caggctcagg 25260

acttagcaag aagttatgga attcctttta ttgaaacatc agcaaagaca agacaggtaa 25320

gtaacactga aataaataca gatctgtttt ctgcaaaatc ataactgtta tgtcatttaa 25380

tatatcagtt tttctctcaa ttatgctata ctaggaaata aaacaatatt tagtaaatgt 25440

ttttgtctct tgagagggca ttgcttctta atccagtgtc catggtactg cttttggctt 25500

tggtttcttt ctacattgaa aatttctctt caattctgag cacatgttaa catttagaat 25560

tcaagaggtg gggatttttt tttcccatgg ttacatatat atatatatat atatatatat 25620

atatatatat atatatatat ataaagaaca gggcaacaaa tttttgcgtt ttctatttcg 25680

gtagtacttt taaaccatta tgtcatgttt ctaggttaaa cgttgttgta tttgaagaat 25740

tttactttgg cagaattttt ttgaggatgt gtttatttct ggagaaaggt ctcattaaag 25800

aaagacaata cccagaaagc caacagaaat tctgttactc atttaatgca tttttctgac 25860

aaaaattatt gccagagaga acctgaattt tgtttcaaaa atcatctttg ttttaaaaat 25920

gactttttct tcaggtaaaa taaaataatt tcagttgcta ttatttaacc tgtttgtatg 25980

aagagtttaa catataggaa atgaatacat aaagatagga aggaattaat tgttatatgt 26040

agtcatatgt ctcttaatga cagggatact ttctaagaaa tacattgtta ggtgattttg 26100

tcattgtgca aacatcatag aatatactta cacaaacctt ggtagtataa cctactatac 26160

acctgggata tgtagtatag tctcttgccc cagggataca aacctgtaca gtatgtaact 26220

gtactaatga ctataaggca attgttaaca caatggtaag ttttgtgtgt ctaaacctac 26280

acttgggcta ccctaagttt atatattttt ttaaatttct gttcaataat aaattaacct 26340

cataatgttt tcaaggttca tctgtgttgt agcatgtata tacaggttga agcatccgtt 22500

atccaaaatg gttgtgacca gaagtggttt ggatttcaga tttttttttt ggattttgga 22560

atattcatag atacttaact ggttcagcat ccctcgtcca aaaatccaaa atcagatgga 22620

gctcagtgga tcatgcttgt aatcccaaca cgttgggtgg ccaaggcagg aggatcgctt 22680

gageccagga gttcaaccag cctgagcaac acaagaccct atctctccaa aaaaaaaaaa 22740

aaaaaaaaaa agatgaaaga aaaaaaaatc caaaatcaaa tgctccagtg agcatttcct 22800

tttagcatca tgtcaggctc taaaagttac aggttttgga gcattttgga tttcagattt 22860

ttggattaac ctgcattaat gctcaaccta tatgaaattt tattcctttt tatggctgaa 22920

taatgttcca ctgtatgtat atactacatt ttgtttatco attcatctgt taacagacac 22980

ttaagttatt tccacatttt gggtattata aatagtgctg ctgcgaacat tggtgtacat 23040

gtatctgttt gagtccctgt ttttagttat tttggttata tacctaggaa tggaattgct 23100

gatcatatgg taattctgtg tttaactttt tgaggaacta ccactgtttt ccacaatgga 23160

atcaccattt tacattccca ccagcaatgc acaaagattt cagtgtctgt atccttgcta 23220

acacttattt tccatttttt gagttttttt gttttgtttt tttaataata gccaatecta 23280

atgggtatgt ggtagcatct catggttttg attttatttt cctgactatt gatgatgttg 23340

agcatctttt caggtgctta gtggccattt gtccgtcatc tttggagcag gaacaatgtc 23400

ttttcaagtc ctttgcccat ttttaaattg aattttttgt tgttgagttg tatataacac 23460

cttttttgaa gtaaaaggtg cactgtaata atccagactg tgtttctccc ttctcaggat 23520

tcctacagga agcaagtagt aattgatgga gaaacctgtc tcttggatat tctcgacaca 23580

gcaggtcaag aggagtacag tgcaatgagg gaccagtaca tgaggactgg ggagggcttt 23640

ctttgtgtat ttgccataaa taatactaaa tcatttgaag atattcacca ttataggtgg 23700

gtttaaattg aatataataa gctgacatta aggagtaatt atagttttta ttttttgagt 23760

ctttgctaat gccatgcata taatatttaa taaaaatttt taaataatgt ttatgaggta 23820

ggtaatatcc ctgttttata aatgaagttc ttgggggatt agagcagtgg agtaacttga 23880

tccagactga atcggtagtg gtggtgctgg gattgaaacc taggcctgtt tgactccaca 23940

gccttctgta ctcttgacta ttctacaaaa gcaagacttt aaacttttta gatacatcat 24000

taaaaaagaa aaccataaaa aagaatatga aaagatgatt tgagatggtg tcactttaac 24060

agtcttaaaa gcaatcgtgt gtatagcata gaattgcttg gattggataa acagtggcat 24120

tatatatttt aaaaaataaa agttttgaaa gattgaagaa tttgggcatt acagttctct 24180

taaatctgac aaagctgcat aaaactatta aaataatcat tattatacta ttttatatto 24240

tatttctttg agggtttagt tttccaaaaa ctacatatta agcaaatgaa tcactcagtg 24300

gctatgtcat ataataacga gttagcctag ttataagaag tttaacattt tatttaagaa 24360

cattgttaca gcatgtttac tgtatagtct agtaatagag gaaaagacat ttgggtgggt 24420

ggtagtggta gtatttttat agaggagtta ccaaatttca gctctattat ccaagtttac 24480

ccagctaatg gtgttcggaa ccgggaattt gagccaatto tgactctgtt gtctgctctg 24540

ctccttcttt tgtgctgtgt ctttgaaagt cacctaaaat tgtgagggaa tgtaatttca 24600

ccccaaattt agagtttatg cacttgttat attgaaaatg attaacatgt agaagggctt 24660

ttaatggaat aagtggtgta gtaacttcag tgttgcctac ctagaaatca aaatctttct 24720

agttgtccac tttgtttttt gaaaaagtaa tatgaaaatt atgttaatgc tttaattcag 24780

gtttttgtaa aatatttttt atctttacac atttaacata cgtttctaaa attatagtct 24840

gttatataga actttgggta tagaattttt cagtagtttc tgttttacta ttatgatcta 24900

cctgcatatt aacctattag gttatagttt tactatactt ctaggtattt gatcttttga 24960

gagagataca aggtttctgt ttaaaaaggt aaagaaacaa aataactagt agaagaagga 25020

aggaaaattt ggtgtagtgg aaactaggaa ttacattgtt ttctttcaga caaattttat 25080

gacaaaagtt gtggacaggt tttgaaagat atttgtgtta ctaatgactg tgctataact 25140

tttttttctt tcccagagaa caaattaaaa gagttaagga ctctgaagat gtacctatgg 25200

tcctagtagg aaataaatgt gatttgcctt ctagaacagt agacacaaaa caggctcagg 25260

acttagcaag aagttatgga attcctttta ttgaaacatc agcaaagaca agacaggtaa 25320

gtaacactga aataaataca gatctgtttt ctgcaaaatc ataactgtta tgtcatttaa 25380

tatatcagtt tttctctcaa ttatgctata ctaggaaata aaacaatatt tagtaaatgt 25440

ttttgtctct tgagagggca ttgcttctta atccagtgtc catggtactg cttttggctt 25500

tggtttcttt ctacattgaa aatttctctt caattctgag cacatgttaa catttagaat 25560

tcaagaggtg gggatttttt tttcccatgg ttacatatat atatatatat atatatatat 25620

atatatatat atatatatat ataaagaaca gggcaacaaa tttttgcgtt ttctatttcg 25680

gtagtacttt taaaccatta tgtcatgttt ctaggttaaa cgttgttgta tttgaagaat 25740

tttactttgg cagaattttt ttgaggatgt gtttatttct ggagaaaggt ctcattaaag 25800

aaagacaata cccagaaage caacagaaat tctgttactc atttaatgca tttttctgac 25860

aaaaattatt gccagagaga acctgaattt tgtttcaaaa atcatctttg ttttaaaaat 25920

gactttttct tcaggtaaaa taaaataatt tcagttgcta ttatttaacc tgtttgtatg 25980

aagagtttaa catataggaa atgaatacat aaagatagga aggaattaat tgttatatgt 26040

agtcatatgt ctcttaatga cagggatact ttctaagaaa tacattgtta ggtgattttg 26100

tcattgtgca aacatcatag aatatactta cacaaacctt ggtagtataa cctactatac 26160

acctgggata tgtagtatag tctcttgccc cagggataca aacctgtaca gtatgtaact 26220

gtactaatga ctataaggca attgttaaca caatggtaag ttttgtgtgt ctaaacctac 26280

acttgggcta ccctaagttt atatattttt ttaaatttct gttcaataat aaattaacct 26340



tactttactg taacttttta aactttttaa tttttcctaa cattttgact tttgtaatac 26400

agcttaaaac acacattata cagctataca aatttttctt tccttatatc tttattctgt 26460

aagctttttt ccatatttaa aattttttgt ttgtttttac ttattaaact tttttgttaa 26520

aaactaagac atgcatgcac attaacctag gcctacacag ggtcaggacc atcaatatca 26580

ttgtcttcca cttccacatc ttgtcccact ggaagatctt caggggcagt aacacacgtg 26640

gagctgtcat ctcctataat aacattgcct tcttttggaa tacctcctga aggacctatc 26700

caaggctgtt tatagttaac tttttttttt tttttttttt ttttttagta aataggagga 26760

gtacactata aaataacaat ataggtgcta taccattata caactgacag tgcagtaggt 26820

ttgtttacac cagcatcacc acaaacacgt gagcaatgtg tcgtactaca gtgttaggat 26880

ggctataaca tcactaagca ataggaactt ttaaactcca ttataatctt atgggaccac 26940

tatcacatat gcaatctcct gtggaccaaa atgtcattat gtggtacatg actgtactaa 27000

gaaattgatc catctatatt ccatcaattt gtttagggct ttttctggtt acatttacct 27060

gtgagcccag aaaaccagtt ttgtagaaat taacttctgt aatgctagga gttaaaaaaa 27120

attgctgaac aacttttaca ttgttaaaca tttaaaaaca agcgttctag aagtttatca 27180

aatttcataa aggtgcaaaa atgtaaatgt aaatcattat ccagctaata tatatgttgt 27240

atttccctag taggagagca tatgtacctc ttcctagtta tacaaatttg atatatagta 27300

aagaaacagt aaattctact tcaagtcatt ttgggaggat taaaaactga atttctctag 27360

tttgaccatt gtacagattt atctggcaat tttactaaaa cctgatttat aggttaaact 27420

tggtgtatat catatatcac tttactttag aggaattaag atttcacata aatccatttc 27480

caggttccaa agaccaggaa gaggcttggt ttttgttttt ctttttactg tctttacagt 27540

ctccttgact tttcttagga gagaaggtac tgagaaaaca tgattctaat atttattatt 27600

ttttcttcca acattttctt atgaaacatt ttcaaataca aaattgagtt ttatttaaaa 27660

catttgcaaa tatactacct agattctacc attgttgttt tatatttgct ttacttacaa 27720

cttttaaaag atgcttttta taccactgaa cattttagct tacatttcac aaagaaaaga 27780

aaaaatttaa gagactttgc ataatgtttt aaggggttgc agtaaagaag tgcttcttat 27840

attttcttat gcatacaaat cagctgggct tattaaaatc cagattctaa ttcagaaggt 27900

ttaggtgggg accgagtctg catttctaac aaactcctag gtggtatttt tcttggtact 27960

tggaccatac tttgagtaga aaagcagtag aggacataaa aagagtcttg ttagtcccac 28020

tttgttgctg tccacttctc atttgataat atcctaaaat agctgtgtct cctttttggt 28080

ggttgtatga ttactacctc agaagtacta attgattctt gctatttgac cttaatactt 28140

taatataaca cagcattcat atttgatcag aaaactatct ggcttccttt tataagagat 28200

ttttaggttt tatacagttt tgtggccttg ggtttttttg tttgatttgt ttttttgaag 28260

gtatataata tgtaagtaga taaacaaatt tgatttgtag acatttttat gtggatcatc 28320

taattaaaaa tggagggata cagtatgaaa gaatacttgt acttcttaac agagcactca 28380

acctttcttt tacatcctgt ttcactgatg ttattatgta atttatgttg ctaaactata 28440

aattagatat ttaatttctg ttctttgatt tccttttatt attaaatgga cttgttgatt 28500

tgcctagaaa ttaatttgcc tttcaaaagt cttattaatc ttcctccgtt gaaattaatt 28560

tgatatttgc atgcttctgg aagactttaa agagctattc cgagtaactg tagagattat 28620

aaaatgaaat atgggaattt taataaattt tacatctcca gttactggtg aaaatgtcaa 28680

gtcctccttt ctgcagagta ttttgttact catctgttat tcagcttatt tatttattta 28740

tttatttatt tatttttctt tctttcttgt tttttttttt tgagacggag tcttgctttg 28800

tcgcccaggc tggagtacag tggtgggatc ttggctcact gcaggctccg cctcccgggt 28860

tcacaccatt cttctgcctc agcctcccaa gtagctggga ctacaggcac ccgccaccat 28920

gccttgctaa atttttgtat ttttagtaga gacgggtttc actgtgttag ccaggatggt 28980

ctcgatctct tgacctcgtg atccacctgc ctcggcctcc caaagtgctg ggattacagg 29040

catgagccac cgcgcctggc ccttatttgt tttttaaaca aaattagtgt gcatatcctt 29100

gttgtatttt atcggcaagt tgttttatgc cctaactttt ggggtcttga tcatgagcct 29160

aaaacacgta aacacccaaa aagaattata ttccggttaa aggaacaaaa cattcattta 29220

gaagttctca tccatgtaaa tcagaggctg gcaaatattt tctgtaaagg gccaagatag 29280

taaatgtttt aggctttgag ggccacaagt ggtatctgtt gcattttttt ttaattatga 29340

ccctttaaaa tgcaaaaatc gttgttagct tgtgcatagt ataaaaatag gctggccgca 29400

tgctgtggct catgcctgta atcccagaaa tgaggtggga agccgaggtg ggcacaccac 29460

ctgaggtcag gagttcgagg ccagcctggc caacgtggtt gaaaccccgt ctctactaaa 29520

aatacaaaac ttagccaggc gtggtggcgg gtgcctgtta tcctggctac tcaaggggct 29580

gaggcagtag aattgcttga acctgagagg cagaggctgt agtgagccca gatcaagcca 29640

gtgcacacca gcctggacga ccgagcgaga ctctgtctca aaaaaaaaaa aaaaaggctg 29700

tggctgcatt tggtccattg gctgtaatat gctgattcct aattctctgg gtaactttag 29760

tgtttgatta gctactagaa gttaggttaa acttttgtat tttacaggct aactttaata 29820

atcttaaagt aaaacttaac atagttcatg gaaaggaaat agaaatttta ccctagtact 29880

cttttttttt tttttttttt tttttgaggc agagtctccc tctgtcaccc aggctggagt 29940

gcagtggtgg gatcttggct gattgcaacc tcctcctcct gggttcaagc aattcttgtg 30000

cctcagcctc ccgagcagct gggactacag gcacgcacca ccacacctga ctgatttttg 30060

tatttttagt agagacaggg tttcgccatg ttggccaggc tggtcttgaa ctcctggcat 30120

caagtgatcc tcccatctga gcctcccagt gtgctgggat tacagacgtg agtcactgtg 30180

cctggtctct agtatttttt ttttttttga gacggtctca ctgttgccag gctggagtgc 30240

tactttactg taacttttta aactttttaa tttttcctaa cattttgact tttgtaatac 26400

agcttaaaac acacattata cagctataca aatttttctt tccttatatc tttattctgt 26460

aagctttttt ccatatttaa aattttttgt ttgtttttac ttattaaact tttttgttaa 26520

aaactaagac atgcatgcac attaacctag gcctacacag ggtcaggace atcaatatca 26580

ttgtcttcca cttccacato ttgtcccact ggaagatctt caggggcagt aacacacgtg 26640

gagctgtcat ctcctataat aacattgcct tcttttggaa tacctcctga aggacctato 26700

caaggctgtt tatagttaac tttttttttt tttttttttt ttttttagta aataggagga 26760

gtacactata aaataacaat ataggtgcta taccattata caactgacag tgcagtaggt 26820

ttgtttacac cagcatcace acaaacacgt gagcaatgtg tcgtactaca gtgttaggat 26880

ggctataaca tcactaagca ataggaactt ttaaactcca ttataatctt atgggaccao 26940

tatcacatat gcaatctcct gtggaccaaa atgtcattat gtggtacatg actgtactaa 27000

gaaattgatc catctatatt ccatcaattt gtttagggct ttttctggtt acatttacct 27060

gtgagcccag aaaaccagtt ttgtagaaat taacttctgt aatgctagga gttaaaaaaa 27120

attgctgaac aacttttaca ttgttaaaca tttaaaaaca agcgttctag aagtttatca 27180

aatttcataa aggtgcaaaa atgtaaatgt aaatcattat ccagctaata tatatgttgt 27240

atttccctag taggagagca tatgtacctc ttcctagtta tacaaatttg atatatagta 27300

aagaaacagt aaattctact tcaagtcatt ttgggaggat taaaaactga atttctctag 27360

tttgaccatt gtacagattt atctggcaat tttactaaaa cctgatttat aggttaaact 27420

tggtgtatat catatatcac tttactttag aggaattaag atttcacata aatccattto 27480

caggttccaa agaccaggaa gaggcttggt ttttgttttt ctttttactg tctttacagt 27540

ctccttgact tttcttagga gagaaggtac tgagaaaaca tgattctaat atttattatt 27600

ttttcttcca acattttctt atgaaacatt ttcaaataca aaattgagtt ttatttaaaa 27660

catttgcaaa tatactacct agattctacc attgttgttt tatatttgct ttacttacaa 27720

cttttaaaag atgcttttta taccactgaa cattttagct tacatttcac aaagaaaaga 27780

aaaaatttaa gagactttgc ataatgtttt aaggggttgc agtaaagaag tgcttcttat 27840

attttcttat gcatacaaat cagctgggct tattaaaato cagattctaa ttcagaaggt 27900

ttaggtgggg accgagtctg catttctaac aaactcctag gtggtatttt tcttggtact 27960

tggaccatac tttgagtaga aaagcagtag aggacataaa aagagtcttg ttagtcccac 28020

tttgttgctg tccacttctc atttgataat atcctaaaat agctgtgtct cctttttggt 28080

ggttgtatga ttactacctc agaagtacta attgattctt gctatttgac cttaatactt 28140

taatataaca cagcattcat atttgatcag aaaactatct ggcttccttt tataagagat 28200

ttttaggttt tatacagttt tgtggccttg ggtttttttg tttgatttgt ttttttgaag 28260

gtatataata tgtaagtaga taaacaaatt tgatttgtag acatttttat gtggatcato 28320

taattaaaaa tggagggata cagtatgaaa gaatacttgt acttcttaac agagcactca 28380

acctttcttt tacatcctgt ttcactgatg ttattatgta atttatgttg ctaaactata 28440

aattagatat ttaatttctg ttctttgatt tccttttatt attaaatgga cttgttgatt 28500

tgcctagaaa ttaatttgcc tttcaaaagt cttattaatc ttcctccgtt gaaattaatt 28560

tgatatttgc atgcttctgg aagactttaa agagctatto cgagtaactg tagagattat 28620

aaaatgaaat atgggaattt taataaattt tacatctcca gttactggtg aaaatgtcaa 28680

gtcctccttt ctgcagagta ttttgttact catctgttat tcagcttatt tatttattta 28740

tttatttatt tatttttctt tctttcttgt tttttttttt tgagacggag tcttgctttg 28800

tcgcccagga tggagtacag tggtgggatc ttggctcact gcaggctccg cctcccgggt 28860

tcacaccatt cttctgcctc agcctcccaa gtagctggga ctacaggcac ccgccaccat 28920

gccttgctaa atttttgtat ttttagtaga gacgggtttc actgtgttag ccaggatggt 28980

ctcgatctct tgacctcgtg atccacctgc ctcggcctcc caaagtgctg ggattacagg 29040

catgagccac cgcgcctggc ccttatttgt tttttaaaca aaattagtgt gcatatcctt 29100

gttgtatttt atcggcaagt tgttttatga cctaactttt ggggtcttga tcatgageet 29160

aaaacacgta aacacccaaa aagaattata ttccggttaa aggaacaaaa cattcattta 29220

gaagttctca tccatgtaaa tcagaggctg gcaaatattt tctgtaaagg gccaagatag 29280

taaatgtttt aggctttgag ggccacaagt ggtatctgtt gcattttttt ttaattatga 29340

ccctttaaaa tgcaaaaatc gttgttagct tgtgcatagt ataaaaatag gctggccgca 29400

tgctgtggct catgcctgta atcccagaaa tgaggtggga agccgaggtg ggcacaccao 29460

ctgaggtcag gagttcgagg ccagcctggc caacgtggtt gaaaccccgt ctctactaaa 29520

aatacaaaac ttagccaggc gtggtggcgg gtgcctgtta tcctggctac tcaaggggct 29580

gaggcagtag aattgcttga acctgagagg cagaggctgt agtgagccca gatcaagcca 29640

gtgcacacca gcctggacga ccgagcgaga ctctgtctca aaaaaaaaaa aaaaaggctg 29700

tggctgcatt tggtccattg gctgtaatat gctgattcct aattctctgg gtaactttag 29760

tgtttgatta getactagaa gttaggttaa acttttgtat tttacaggct aactttaata 29820

atcttaaagt aaaacttaac atagttcatg gaaaggaaat agaaatttta ccctagtact 29880

cttttttttt tttttttttt tttttgaggc agagtctccc tctgtcaccc aggctggagt 29940

gcagtggtgg gatcttggct gattgcaacc tcctcctcct gggttcaaga aattcttgtg 30000

cctcagcctc ccgagcagct gggactacag gcacgcacca ccacacctga ctgatttttg 30060

tatttttagt agagacaggg tttcgccatg ttggccaggc tggtcttgaa ctcctggcat 30120

caagtgatcc tcccatctga gcctcccagt gtgctgggat tacagacgtg agtcactgtg 30180

cctggtctct agtatttttt ttttttttga gacggtctca ctgttgccag gctggagtgc 30240



agtggcgcga tcctggctca ctgcaacctc cgcttcccgg attcaagcga ttttcctgcc 30300

tcagcctcct gagtagctgg gactatgggt gcacaccacc acgcccagct aatttttgta 30360

tttttagtag agacggggtt tcaccatgtt ggccaatatg gtctcaatct cttgacctcg 30420

tgatctgccc gtctcggcct cccaaagtgc tgggattaca ggcgtgagcc actgtgccca 30480

gctgtacttt ttaagataag aattgcaggg tatatatttt taccaactta ataacttata 30540

attttaaaaa gctaattact tggctagaat ataatgcgtt acatattctt tacactcagt 30600

tcagtccata tctgaaaggc aaatagaatt attttctgct agtacattgt gtagtcccta 30660

tgttcctagt gtataaggac tgttacctag ttcacattta tctgggttgt tgacagattt 30720

tcctggtccc tttggacagt gcatggccat gttggcaaaa gctgtcaaaa ttgaaacatt 30780

gacaccatga gaattgtgtg ttttccagtc tgctaaaatc aaaagtggga gggttcagta 30840

aggtgaataa cagaagcaga gttttcgggg tatctgttac tcctcattcg gcttttctgc 30900

tctctggggg tctcaattta aatataatgt gaaaattagt tttacgaacc taaaaatgtt 30960

gagtgattca tttcctggtt ttgttgttaa tttctagata tttaaattaa ttgttagaag 31020

aaccccgtta aagaatgctt tgcaaaacaa cctccttatg tgctatgtct ctgtttaata 31080

gtagttgagt ttgtgtacat gagatcaata ttttgaacta tagcttttta tgagttaaaa 31140

attgacggaa cagttactgt gcacttgctg tgcaccatgg tagtctccca agtagtggtt 31200

tttctgcatt tcaatagtac atgagatagg ctgtgggtgg caaggtttct tgagaaagtg 31260

agggatgcac agttgggttt tagaatacat cttgttcctc catgcccttc cccaccaaaa 31320

ggctggtagt cttgcatttg tatatagtta gggtatttga tgtgttgctt ccttgacaga 31380

gttttgcaag aatttgcaga tttaacagga acaaaaactt acttaaaaca aaatctctta 31440

gtaaaagcat agtctagcaa gatttagaat gatactttgg ctaacagtac tttctctata 31500

tggagtgctt tgtttccata gcctcacaag tatgttttca gataatagtt gagttgaaaa 31560

tgttgtcaat ctcttgattt taaaaaattt acatatttaa agttgtatac ttttgttcct 31620

acgtattttc agttgttctt aaagtttaat aagtgacatt tgaaaatgag tatatgtgta 31680

taaaaacaaa agtaggctag gcacggtggc tcatgcctat aatcctagca ctttgggagg 31740

ctgaggcagg cggatcacaa ggtcaggagt ttgagaccag cctgggcaat atggtgaaac 31800

ccccctctac taaaaataca aaaattagct gggtgtggtg gtgcatgcct gtagtcccag 31860

ctactcagga ggctgaggca ggagaatcgc ttgaacccgg aggtggcggt tgcagtgagc 31920

cgagattgca ccactgcagt ccagcctggg cggcagagcg agactccatc tcaaaaaaaa 31980

aaaacaaaaa aagaaaaagt taaaaaaaaa caaaaaaccc ccacaaaatg agtatatgtg 32040

gcaacaagtc ctattctcaa aaaaattatt gtgtgctagt taagagctta atgagtagcc 32100

agtcggtatt aaatatctgt ttcagctata ttttatcttt aaaaattatc tacagatttt 32160

ggaatgtgaa aaactagtgt tttgtttcat aggtatatac tgtaggcatt ttaaaaataa 32220

gagccagtgc cagtggttta cagtgtacac aaggataatg ttctcatgtt ctcttgatgt 32280

cagtatgact ttaaagcata ttatcaagaa ataactaagt ctgaaaaact gtggtaaata 32340

actggtactc taaaacctaa gtttcttatt actaaaaata agaaatggta aaagtcaccc 32400

tgtgctgtta attatatgag ccactgaggt cctgacactg aattcttggt ggtggataat 32460

aatctcttct ttttaattat tggcttccaa ttctctctgc attgctggaa acaaaaatca 32520

tatatttcac tattggtggt ggggatgctg tcactgaaaa agtagacaca ttcatattga 32580

ttttagaaat aagttaaaat caaaatttgc ttctgctaaa ttagtagagg accaatactg 32640

tttttctcct tcatagtatg ttttggtact tctacattga cattataact tttttttttt 32700

taaacagaaa tagaagttta cattcttaga aaatttatga aaatatgagc ttttacctgg 32760

tttgtgtgtg tgcgtatata tatacacata tttttaaatt tcttacattg attttcaaat 32820

tgaaagagaa ccatttgtga aagtatctta acagagctca tgctttacat tttacatgct 32880

acaaagttat tttagtgcct taaattattt atgttgctta ttaatgaaaa ttttggatac 32940

ataatttttt caagacaaag gtaaaaataa taaacccttt ccttctgagg attaatgata 33000

aatataaact ttaaaacgat taaaaaaatt tttttagaga cagggtcttg ctctgttgcc 33060

cagactgaag tgcagtggtg cagtcatagc tcaatgaagc ctcaaactcc tgggcccagg 33120

caaccctcct gcctcagcct tttgagtagc tgggacttca ggctcatgcc aacatgccta 33180

atttatctta tttttagtag agatgaggtc tcaaactcct ggcatctctt gccctctcaa 33240

agtgctggta ctacaggcat tagtcaccac acctgacact taaaatcttt tatatacagg 33300

tgtaagtggg tatctaactt aaagtgccaa cgaatgtagt tgaaagtttg tagttggctt 33360

agctaactag ttaactaaat tgattccatt aaaaataaga taagactgct cttagaatat 33420

aatgattttt gttattcgtt aaatataaat atatcactgg atagtatatg ttaatgactt 33480

gagatacgca ttttaacata taatcacgtt acttaaatgc ctgcctttga actgaaactt 33540

aacattatga atttaaatta aagtttgact ttagaggtaa atttctgtac tttactaaag 33600

cagttcttaa tataattctg agatttctaa aaattagtgt gccctaaaga attgaggtgt 33660

gtttttctta actactgtag gcagtagatg tacagatgac ttctgcatgc aaaaattaag 33720

ccctagccat tggtttactt caactaatac ttagttgcca attctctgtg tgtgattgaa 33780

tttaaaactg caaatggtac tggtgataca ttaacttttt aggtgctagg tccactttgt 33840

tacatttggt tcagtagaaa cattgatgtt accaatctca gaaagctaaa atatgtatgc 33900

caatccccaa attaggtaat ttattcttaa ttttaagata aaagaataga attcccttaa 33960

aattaaatgt ggagtaaaat ataccagctt taaaaaatat tcacctttct gttagaagaa 34020

tgaacataat attacatctt ttaatttgca ctatatatag attaatattt ctgtgtattt 34080

ctctgtgccc ctactttgat ggtatgcttt tctgaacaaa ctagcagcac agttaactaa 34140

agtggcgcga tcctggctca ctgcaacctc cgcttcccgg attcaagega ttttcctgcc 30300

tcagcctcct gagtagctgg gactatgggt gcacaccacc acgcccagct aatttttgta 30360

tttttagtag agacggggtt tcaccatgtt ggccaatatg gtctcaatct cttgacctcg 30420

tgatctgccc gtctcggcct cccaaaattcc tgggattaca ggcgtgagcc actgtgccca 30480

gctgtacttt ttaagataag aattgcaggg tatatatttt taccaactta ataacttata 30540

attttaaaaa gctaattact tggctagaat ataatgcgtt acatattctt tacactcagt 30600

tcagtccata tctgaaaggc aaatagaatt attttctgct agtacattgt gtagtcccta 30660

tgttcctagt gtataaggac tgttacctag ttcacattta tctgggttgt tgacagattt 30720

tcctggtccc tttggacagt gcatggccat gttggcaaaa gctgtcaaaa ttgaaacatt 30780

gacaccatga gaattgtgtg ttttccagtc tgctaaaato aaaagtggga gggttcagta 30840

aggtgaataa cagaagcaga gttttcgggg tatctgttac tcctcattcg gcttttctga 30900

tctctggggg tctcaattta aatataatgt gaaaattagt tttacgaacc taaaaatgtt 30960

gagtgattca tttcctggtt ttgttgttaa tttctagata tttaaattaa ttgttagaag 31020

aaccccgtta aagaatgctt tgcaaaacaa cctccttatg tgctatgtct ctgtttaata 31080

gtagttgagt ttgtgtacat gagatcaata ttttgaacta tagcttttta tgagttaaaa 31140

attgacggaa cagttactgt gcacttgctg tgcaccatgg tagtctccca agtagtggtt 31200

tttctgcatt tcaatagtac atgagatagg ctgtgggtgg caaggtttct tgagaaagtg 31260

agggatgcac agttgggttt tagaatacat cttgttcctc catgcccttc cccaccaaaa 31320

ggctggtagt cttgcatttg tatatagtta gggtatttga tgtgttgctt ccttgacaga 31380

gttttgcaag aatttgcaga tttaacagga acaaaaactt acttaaaaca aaatctctta 31440

gtaaaagcat agtctagcaa gatttagaat gatactttgg ctaacagtac tttctctata 31500

tggagtgctt tgtttccata gcctcacaag tatgttttca gataatagtt gagttgaaaa 31560

tgttgtcaat ctcttgattt taaaaaattt acatatttaa agttgtatac ttttgttcct 31620

acgtatttto agttgttctt aaagtttaat aagtgacatt tgaaaatgag tatatgtgta 31680

taaaaacaaa agtaggctag gcacggtggc tcatgcctat aatcctagca ctttgggagg 31740

ctgaggcagg cggatcacaa ggtcaggagt ttgagaccag cctgggcaat atggtgaaao 31800

ccccctctac taaaaataca aaaattagct gggtgtggtg gtgcatgcct gtagtcccag 31860

ctactcagga ggctgaggca ggagaatcga ttgaacccgg aggtggcggt tgcagtgaga 31920

cgagattgca ccactgcagt ccagcctggg cggcagagcg agactccatc tcaaaaaaaa 31980

aaaacaaaaa aagaaaaagt taaaaaaaaa caaaaaaccc ccacaaaatg agtatatgtg 32040

gcaacaagta ctattctcaa aaaaattatt gtgtgctagt taagagctta atgagtagco 32100

agtcggtatt aaatatctgt ttcagctata ttttatcttt aaaaattato tacagatttt 32160

ggaatgtgaa aaactagtgt tttgtttcat aggtatatac tgtaggcatt ttaaaaataa 32220

gagccagtga cagtggttta cagtgtacao aaggataatg ttctcatgtt ctcttgatgt 32280

cagtatgact ttaaagcata ttatcaagaa ataactaagt ctgaaaaact gtggtaaata 32340

actggtactc taaaacctaa gtttcttatt actaaaaata agaaatggta aaagtcacco 32400

tgtgctgtta attatatgag ccactgaggt cctgacactg aattcttggt ggtggataat 32460

aatctcttct ttttaattat tggcttccaa ttctctctgc attgctggaa acaaaaatca 32520

tatatttcac tattggtggt ggggatgctg tcactgaaaa agtagacaca ttcatattga 32580

ttttagaaat aagttaaaat caaaatttga ttctgctaaa ttagtagagg accaatactg 32640

tttttctcct tcatagtatg ttttggtact tctacattga cattataact tttttttttt 32700

taaacagaaa tagaagttta cattcttaga aaatttatga aaatatgage ttttacctgg 32760

tttgtgtgtg tgcgtatata tatacacata tttttaaatt tcttacattg attttcaaat 32820

tgaaagagaa ccatttgtga aagtatctta acagagetca tgctttacat tttacatgct 32880

acaaagttat tttagtgcct taaattattt atgttgctta ttaatgaaaa ttttggatac 32940

ataatttttt caagacaaag gtaaaaataa taaacccttt ccttctgagg attaatgata 33000

aatataaact ttaaaacgat taaaaaaatt tttttagaga cagggtcttg ctctgttgcc 33060

cagactgaag tgcagtggtg cagtcataga tcaatgaage ctcaaactcc tgggcccagg 33120

caaccctcct gcctcageet tttgagtage tgggacttca ggctcatgcc aacatgccta 33180

atttatctta tttttagtag agatgaggtc tcaaactcct ggcatctctt gccctctcaa 33240

agtgctggta ctacaggcat tagtcaccac acctgacact taaaatcttt tatatacagg 33300

tgtaagtggg tatctaactt aaagtgccaa cgaatgtagt tgaaagtttg tagttggctt 33360

agctaactag ttaactaaat tgattccatt aaaaataaga taagactgct cttagaatat 33420

aatgattttt gttattcgtt aaatataaat atatcactgg atagtatatg ttaatgactt 33480

gagatacgca ttttaacata taatcacgtt acttaaatga ctgcctttga actgaaactt 33540

aacattatga atttaaatta aagtttgact ttagaggtaa atttctgtac tttactaaag 33600

cagttcttaa tataattctg agatttctaa aaattagtgt gccctaaaga attgaggtgt 33660

gtttttctta actactgtag gcagtagatg tacagatgac ttctgcatgc aaaaattaag 33720

ccctagccat tggtttactt caactaatac ttagttgcca attctctgtg tgtgattgaa 33780

tttaaaactg caaatggtac tggtgataca ttaacttttt aggtgctagg tccactttgt 33840

tacatttggt tcagtagaaa cattgatgtt accaatctca gaaagctaaa atatgtatgo 33900

caatccccaa attaggtaat ttattcttaa ttttaagata aaagaataga attcccttaa 33960

aattaaatgt ggagtaaaat ataccagctt taaaaaatat tcacctttct gttagaagaa 34020

tgaacataat attacatctt ttaatttgca ctatatatag attaatattt ctgtgtattt 34080

ctctgtgccc ctactttgat ggtatgcttt tctgaacaaa ctagcagcac agttaactaa 34140



gcactttgcc ccgtttgatg actgcctaat tttctagatt ggaaaatatt aaaaactttt 34200

atctccatat ggccaatata tgattgtacc tgttgtcata gctctcttat gtttaagcaa 34260

gaaaaaccct attaagagta tttaaattag aatggaaggc acacagccag tatgattgaa 34320

cactgttcta aaaattattt ttaagacttg tagtaaggcc aggtttggtg gctcatggct 34380

gtaatcccag cccttaggag gccaaggtgg gcggatcact tgtgctcagg agtttgagac 34440

cagcccgggc aacatggcaa aaccctgtct ctacgaaaaa tacaaaaatc agtcaggtgt 34500

ggtggtgctt gcctgtagtc ccagctattt gagaggctga ggcaggggga tcacctagcc 34560

tgggaggtcg aggctgcagt catgatcgtg ccattgcact ccatcctggg caacccagtg 34620

agaccctgtc tctaaaacaa aaaaataaaa aaagaacttg tagtaaggat acaaaatgct 34680

cctattttgt gtgtgtcctt taattcatga tgtttttata ttatggtaag cagctctcat 34740

ttaagatttt aataatgtaa ttaaacatgt acagaagacc cagtctcagc ttcacttgta 34800

taccctggaa atagactgaa aggtgttaaa atttaagata aaactcaagg ttccagtttc 34860

ttgactcacc tttgagattc ttttatgttt ttgttgtttt ttaacaaagg tttcacgtcc 34920

atattttacc atttttcttc tcattctccc ctggaggagg gtgtgggaat cgatagtata 34980

taaatcactt ttttcctaag tcaaagaagt aatttaaagc taacttcagt ttaggcttta 35040

attccaggac tagcaaacta aaatggttgc attaattgac aaacagatgc taatacctgt 35100

gtttaggctt gtcataatct ctcctaattc ctaatttaaa aattttaaaa tttaattcca 35160

ttagaaaaca aaactgactt ttaagaacaa accaggattc tagcccatat tttaaaactg 35220

catcctcagt tttattcaaa cagtctgatg tctgtttaaa aaaaaaaaaa tctcaagctc 35280

ataatctcaa acttcttgca catggctttc ccagtaaatt actcttacca atgcaacaga 35340

ctttaaagaa gttgtgtttt acaatgcaga gagtggagga tgctttttat acattggtga 35400

gagagatccg acaatacaga ttgaaaaaaa tcagcaaaga agaaaagact cctggctgtg 35460

tgaaaattaa aaaatgcatt ataatgtaat ctggtaagtt taagttcagc acattaattt 35520

tggcagaaag cagatgtctt ttaaaggtaa caaggtggca accactttag aactacttag 35580

gtgtagtatt ctaacttgaa gtattaaaag ataagaaact tgtttccata attagtacat 35640

ttatttttaa tctagtggga attaattata attgagacaa ttttgatggc tgtagtagac 35700

taatctatat ttggcataaa gtctaatgat ttaatgagtc ttaagtaaac taaatatttg 35760

gaaactgata tttaccttta tttttaaggg aaaagttttg agataatcag cagctttttt 35820

tttttttttt ttttttttag tagggagaaa aagatatgag ctatagtaga cagcagtaat 35880

attgaatggc ccagaaggtg ggaaaaagcc actcttaaat gtattttttc ttttggatat 35940

tttacaagca aataataact tctgcctaag ttcgccatct cagtggcatc agcagcacag 36000

cactttctta tcccagtgag aaacctggga attttaggat gactcctacc gccctctttt 36060

ccccctggtt tggaagtatc cacaaattcc tgtgacgtta cattctgtgt cttttatgtc 36120

atcattagtt caggccccta tcatttcttg ttggactgtt agaacctcct atttggttta 36180

ccagttgctg ccatcattca ttgtgaaacc ggagagatac actttaaaga aatgtcattt 36240

ttggccgggc gcggtggctc acgcctgtaa tcccagcact ttgggaggcc taggcgggtg 36300

atcacctgag gtcaggagtt caagaccagc ctggctaaca tggtgaaacc ctatttctac 36360

taaaaataca aaaaattagc cgggcgtggt ggcacgtgcc tgtaatccca gctacttggg 36420

aggctgaggc aggagaattg cttgaacctg ggaggcagag gttgcagtga gctgagaatg 36480

caccattgca ctccagcttg agcaacaaga gcgaaactct gtctcaaaaa aaaaaaaaaa 36540

aagtcatttt agctatagaa taaaatctca tgttccacat gtgttgcaga tagtccttac 36600

taccttccca ccactccagc tcttttttgg tcttatatct aaaaacgtca tcttgcctga 36660

atttcttttg ttcttctata aataaatacc atgttatttc ctaccttccc ttgagtcttg 36720

gctcttgttt ggaatgccag tatttttatc cctagtctta ctaattagct aacactctca 36780

tgattcccca gtctcctact ctctaaaaac ctttctttaa acccttagac taggcatgga 36840

gcccttcctg tgtattccca gaatactatt cttaactatt atatgcttcc catgttatgt 36900

tgaaataact aacctcttct gtttcattcc tatattactt gacagcaaaa tcttagccag 36960

aattacatat ttttaatctt tgcacaccca ttgcctagta aggttcctgg gacatagtaa 37020

ctacccagta aatatttatt gcgtggaatt ctcattttcg tttctaaacc cgtattaaac 37080

tctgtcttgc tcagaaaata cttcactagg tatcataaag ttcatggcag agcttaagct 37140

ttggatgcat attgtttgta atatatcatg ttcttaagaa taggcaataa aattacagtt 37200

ttcaaaaact actacattta ttatatttat tacaagttgg tgttctttat tacatgaatt 37260

ttaggtattt cccaaaagta taaaatatac atttgaatag tagactcaat cccaaaagat 37320

actacgtggt gtactaatct actaaactca gaaacaaagc atgactggca ttaatttttg 37380

ttgaaattta tgaactctga atgtttttga atatcattct gtaaagcaat attttgcaat 37440

taaagcaatt ttgcatgtta aattttacca caacctctaa aatattgcaa atttaacaat 37500

acagtttgaa aagttacaca ttttaaataa cagtaccatg accagattta ggtggtggtt 37560

ttaatttttt attttctcct cctattgtct caccattaga tgattttaaa aatagaattg 37620

tttagagtaa aataagtgtt atgctctaat ttatatttaa aatgaaggtt taagcacgta 37680

ctattctaaa atttctaatt tgtgcaaatt atgttttata cagtgactgt aggtgaatgt 37740

cacaattgtt tgatgtgacg aatccttgtt tttcagtaca cgtggaagta attcatataa 37800

aagagaagta tacttggtaa ttaaaaattt aaaattaaat acaatttaaa aaaaaattta 37860

tttgacaagc tggctgtggt gtgtgtgcct gtagtatcag ctgcttggga gcctgaggca 37920

ggaggattgc ctgaccccag gagtttgagg ttgaagggag ctatgatggt gccatggcac 37980

tgtagcctag gcaacagaaa gagactccat ctcttaaaaa aagtaaaaat aaaaaaattt 38040

gcactttgcc ccgtttgatg actgcctaat tttctagatt ggaaaatatt aaaaactttt 34200

atctccatat ggccaatata tgattgtacc tgttgtcata gctctcttat gtttaagcaa 34260

gaaaaaccct attaagagta tttaaattag aatggaaggc acacagccag tatgattgaa 34320

cactgttcta aaaattattt ttaagacttg tagtaaggcc aggtttggtg gctcatggct 34380

gtaatcccag cccttaggag gccaaggtgg gcggatcact tgtgctcagg agtttgagac 34440

cagcccgggc aacatggcaa aaccctgtct ctacgaaaaa tacaaaaatc agtcaggtgt 34500

ggtggtgctt gcctgtagtc ccagctattt gagaggctga ggcaggggga tcacctagcc 34560

tgggaggtcg aggctgcagt catgatcgtg ccattgcact ccatcctggg caacccagtg 34620

agaccctgtc tctaaaacaa aaaaataaaa aaagaacttg tagtaaggat acaaaatgct 34680

cctattttgt gtgtgtcctt taattcatga tgtttttata ttatggtaag cagctctcat 34740

ttaagatttt aataatgtaa ttaaacatgt acagaagacc cagtctcage ttcacttgta 34800

taccctggaa atagactgaa aggtgttaaa atttaagata aaactcaagg ttccagtttc 34860

ttgactcacc tttgagattc ttttatgttt ttgttgtttt ttaacaaagg tttcacgtcc 34920

atattttacc atttttcttc tcattctccc ctggaggagg gtgtgggaat cgatagtata 34980

taaatcactt ttttcctaag tcaaagaagt aatttaaage taacttcagt ttaggcttta 35040

attccaggac tagcaaacta aaatggttgc attaattgac aaacagatgc taatacctgt 35100

gtttaggctt gtcataatct ctcctaattc ctaatttaaa aattttaaaa tttaattcca 35160

ttagaaaaca aaactgactt ttaagaacaa accaggattc tagcccatat tttaaaactg 35220

catcctcagt tttattcaaa cagtctgatg tctgtttaaa aaaaaaaaaa tctcaagctc 35280

ataatctcaa acttcttgca catggctttc ccagtaaatt actcttacca atgcaacaga 35340

ctttaaagaa gttgtgtttt acaatgcaga gagtggagga tgctttttat acattggtga 35400

gagagatccg acaatacaga ttgaaaaaaa tcagcaaaga agaaaagact cctggctgtg 35460

tgaaaattaa aaaatgcatt ataatgtaat ctggtaagtt taagttcage acattaattt 35520

tggcagaaag cagatgtctt ttaaaggtaa caaggtggca accactttag aactacttag 35580

gtgtagtatt ctaacttgaa gtattaaaag ataagaaact tgtttccata attagtacat 35640

ttatttttaa tctagtggga attaattata attgagacaa ttttgatggc tgtagtagac 35700

taatctatat ttggcataaa gtctaatgat ttaatgagtc ttaagtaaac taaatatttg 35760

gaaactgata tttaccttta tttttaaggg aaaagttttg agataatcag cagctttttt 35820

tttttttttt ttttttttag tagggagaaa aagatatgag ctatagtaga cagcagtaat 35880

attgaatggc ccagaaggtg ggaaaaagcc actcttaaat gtattttttc ttttggatat 35940

tttacaagca aataataact tctgcctaag ttcgccatct cagtggcatc agcagcacag 36000

cactttctta tcccagtgag aaacctggga attttaggat gactcctace gccctctttt 36060

ccccctggtt tggaagtatc cacaaattcc tgtgacgtta cattctgtgt cttttatgtc 36120

atcattagtt caggccccta tcatttcttg ttggactgtt agaacctcct atttggttta 36180

ccagttgctg ccatcattca ttgtgaaacc ggagagatac actttaaaga aatgtcattt 36240

ttggccgggc gcggtggctc acgcctgtaa tcccagcact ttgggaggcc taggcgggtg 36300

atcacctgag gtcaggagtt caagaccage ctggctaaca tggtgaaacc ctatttctac 36360

taaaaataca aaaaattagc cgggcgtggt ggcacgtgcc tgtaatccca gctacttggg 36420

aggctgaggc aggagaattg cttgaacctg ggaggcagag gttgcagtga gctgagaatg 36480

caccattgca ctccagcttg agcaacaaga gcgaaactct gtctcaaaaa aaaaaaaaaa 36540

aagtcatttt agctatagaa taaaatctca tgttccacat gtgttgcaga tagtccttac 36600

taccttccca ccactccage tcttttttgg tcttatatct aaaaacgtca tcttgcctga 36660

atttcttttg ttcttctata aataaatacc atgttatttc ctaccttccc ttgagtcttg 36720

gctcttgttt ggaatgccag tatttttatc cctagtctta ctaattagct aacactctca 36780

tgattcccca gtctcctact ctctaaaaac ctttctttaa acccttagac taggcatgga 36840

gcccttcctg tgtattccca gaatactatt cttaactatt atatgcttcc catgttatgt 36900

tgaaataact aacctcttct gtttcattcc tatattactt gacagcaaaa tcttagccag 36960

aattacatat ttttaatctt tgcacaccca ttgcctagta aggttcctgg gacatagtaa 37020

ctacccagta aatatttatt gcgtggaatt ctcattttcg tttctaaacc cgtattaaac 37080

tctgtcttgc tcagaaaata cttcactagg tatcataaag ttcatggcag agcttaagct 37140

ttggatgcat attgtttgta atatatcatg ttcttaagaa taggcaataa aattacagtt 37200

ttcaaaaact actacattta ttatatttat tacaagttgg tgttctttat tacatgaatt 37260

ttaggtattt cccaaaagta taaaatatac atttgaatag tagactcaat cccaaaagat 37320

actacgtggt gtactaatct actaaactca gaaacaaage atgactggca ttaatttttg 37380

ttgaaattta tgaactctga atgtttttga atatcattct gtaaagcaat attttgcaat 37440

taaagcaatt ttgcatgtta aattttacca caacctctaa aatattgcaa atttaacaat 37500

acagtttgaa aagttacaca ttttaaataa cagtaccatg accagattta ggtggtggtt 37560

ttaatttttt attttctcct cctattgtct caccattaga tgattttaaa aatagaattg 37620

tttagagtaa aataagtgtt atgctctaat ttatatttaa aatgaaggtt taagcacgta 37680

ctattctaaa atttctaatt tgtgcaaatt atgttttata cagtgactgt aggtgaatgt 37740

cacaattgtt tgatgtgacg aatccttgtt tttcagtaca cgtggaagta attcatataa 37800

aagagaagta tacttggtaa ttaaaaattt aaaattaaat acaatttaaa aaaaaattta 37860

tttgacaage tggctgtggt gtgtgtgcct gtagtatcag ctgcttggga gcctgaggca 37920

ggaggattgc ctgaccccag gagtttgagg ttgaagggag ctatgatggt gccatggcac 37980

tgtagcctag gcaacagaaa gagactccat ctcttaaaaa aagtaaaaat aaaaaaattt 38040



tggcacaggg acagtggctc acacttataa tgccagaact ttaggagtcc acagcgcgag 38100

gactgcttga ggccaggagt ttaagaccag actgggcaac gtaatgagac cccaccttta 38160

ggaaataaat acataaataa aaatttgaca atgataaaca tatataaatt agcttttctt 38220

agtcctgaaa aagataatgt tatgtgtatg tgtgagaatg attagttctc atatgagaaa 38280

aaaagaattc attgctctgt gtaggttgtg acatttcctt cacgattgaa attaattaat 38340

ttttttttat tacttattta tttttaaaat agagacaggt tcttgctgtg ttgcccaggc 38400

tggtctcaaa ctcctggcct caagcagttc tcctgcctca gcctcccaaa ttgctgtgac 38460

tgtaggtgtg agccactgca ctgggccaaa attacttaat tttaacaaga tgatgtagag 38520

aggagagttc attgcaacat aagcctagaa tctttgtcag aatcttagga agtaatgttt 38580

tcaaattctg tgttttcacc ataaaatgtg tcttctctgt gtccatcaca tggtttttca 38640

ttgttttctg ctttaccatt ttagtaccat tggcattttt cttcattgta aaagtagtag 38700

aaatggagta gattacataa ggatgtgatc agagggaatt tattcattca gggtaaggga 38760

gttagatcct cttttaagat tctatcacat tctaagggtt tatgattcta aactgtcaag 38820

taaattgtca agtgctggca agctacagaa taatttttat tgtatcattg gaaattttcc 38880

cctctatatg tgttaaagag tttagcctga agggatacat acacatacat atatgtaatc 38940

aaaccttgat ggtattgtat tgctgataaa ttatttctta ccacttttcc tttctcctgt 39000

gggagaaaca aaagcatatg tttgtgtagt atcagtaatg atattagaga gtgggaaaca 39060

tcagtgagtg cagtttgggg actttattgg agactttcac tagtgctcaa ataaataatg 39120

ctggttttta tcctactgtt tgcttaatgt ggactagcct cttattccca ttctatgttt 39180

acctctctta aaatattggt cacgctttct tgaattatag atctattagg aaaattcatg 39240

aactgtagct aattttcatt gttcatgctc cagatttatt ttgaaatatc gttaatctta 39300

gtagtacagt aaaggagaaa taccacttaa cattttttgt ttttttttct ttgagacaga 39360

gtcatgctct gtcacccagt ctggagtgca gtggtgctat ctcggctcac tgcaatgcac 39420

ttcgcctctc cgggttcagc aattctcctg cctcagcctc ctgagtagct gggattacag 39480

gcacctgcta ccacacccag ctaatttttg tatttttagt agagacaggg tttcaccatg 39540

ttggccaggc tggtctgaaa ctcctcacct caagtgatcc acccgtcttg gcctcccaaa 39600

gtgctgggat tacaggcttg agccaccgca ccccgcccac ttaacatttt aaattaattt 39660

caagataata tcacttgaat atttttacac atataatttt tttaatacat ttatttacac 39720

agtttataat atcctacaaa gtgattacaa tgagtaaaaa cccagttttc attgttccta 39780

aagtggcttg atttatacaa cttaatgtgt tgggtatttg tttctaagac tccctctgct 39840

gtctaggttt ggaagtattg tgaggttaac agattttctt tttatagtta ctactcagtt 39900

gaacaggctt taaaatacag agagaatcat attttttctt cattttttgc ttttatttat 39960

atttttcttt taattggaga catgacaaga attgacttgt gtatggatct tgcataattt 40020

aagtactgca ggtttaaaat ctactaccag tttgagagtg ccatttttca cactgtagat 40080

tattaggttg aaaagtatta tggcttaaaa tcgcttttag ccattaaatt taaataacct 40140

tgctttaatc ataaatagat ggtggtcaca atgactaact gttaaactct ttgaagacag 40200

gatatttggc tttatatggc aagcttttga atacaacaga aattaaaact ttatgggata 40260

gaaagaatct cctccaaatt ggtaaactat aagacctttc aaatgattta gctaatttct 40320

ccacaaatct gaggtattag tgtttttttt aaagtggtat tctcctgtgt tggggtcact 40380

ttaaaccttt ttcttaatga taaatatatg aattgaaact aatcccttaa tatatatcat 40440

ttgaaaactg aaataatatg tttagatact gtttacttgt tgataaatta ttggaatagg 40500

atgttcgaat actgtttact tcttggtaaa tttttaaatc caatggattt tacgtaagta 40560

tagaactgga gctcaaatac tgttactgtg tgtgaagata tatgaacata gtttacagtt 40620

gcatggctta tatctaaagt ccagaaacat aaggacaatt aagtgtacac acacacacat 40680

gcatttggat tttgatgact taggtttgcc aatgtggaaa aaatagtagc aaattaagtt 40740

ctcctgtgaa aaagtcgtta ccttatttaa aattctgtgc cattggttat ccttgtcttt 40800

tgtgaaaatt agtgttcctg tttataatat tgacaaaaca cctatgcgga tgacatttaa 40860

gaattctaaa agtcctaata tatgtaatat atattcagtt gcctgaagag aaacataaag 40920

aatcctttct taatattttt tccattaatg aaatttgtta cctgtacaca tgaagccatc 40980

gtatatattc acattttaat actttttatg tatttcaggg tgttgatgat gccttctata 41040

cattagttcg agaaattcga aaacataaag aaaagatgag caaagatggt aaaaagaaga 41100

aaaagaagtc aaagacaaag tgtgtaatta tgtaaataca atttgtactt ttttcttaag 41160

gcatactagt acaagtggta atttttgtac attacactaa attattagca tttgttttag 41220

cattacctaa tttttttcct gctccatgca gactgttagc ttttacctta aatgcttatt 41280

ttaaaatgac agtggaagtt tttttttcct ctaagtgcca gtattcccag agttttggtt 41340

tttgaactag caatgcctgt gaaaaagaaa ctgaatacct aagatttctg tcttggggct 41400

tttggtgcat gcagttgatt acttcttatt tttcttacca attgtgaatg ttggtgtgaa 41460

acaaattaat gaagcttttg aatcatccct attctgtgtt ttatctagtc acataaatgg 41520

attaattact aatttcagtt gagaccttct aattggtttt tactgaaaca ttgagggaac 41580

acaaatttat gggcttcctg atgatgattc ttctaggcat catgtcctat agtttgtcat 41640

ccctgatgaa tgtaaagtta cactgttcac aaaggttttg tctcctttcc actgctatta 41700

gtcatggtca ctctccccaa aatattatat tttttctata aaaagaaaaa aatggaaaaa 41760

aattacaagg caatggaaac tattataagg ccatttcctt ttcacattag ataaattact 41820

ataaagactc ctaatagctt ttcctgttaa ggcagaccca gtatgaaatg gggattatta 41880

tagcaaccat tttggggcta tatttacatg ctactaaatt tttataataa ttgaaaagat 41940

tggcacaggg acagtggctc acacttataa tgccagaact ttaggagtcc acagcgcgag 38100

gactgcttga ggccaggagt ttaagaccag actgggcaac gtaatgagac cccaccttta 38160

ggaaataaat acataaataa aaatttgaca atgataaaca tatataaatt agcttttctt 38220

agtcctgaaa aagataatgt tatgtgtatg tgtgagaatg attagttctc atatgagaaa 38280

aaaagaattc attgctctgt gtaggttgtg acatttcctt cacgattgaa attaattaat 38340

ttttttttat tacttattta tttttaaaat agagacaggt tcttgctgtg ttgcccagga 38400

tggtctcaaa ctcctggcct caagcagttc tcctgcctca gcctcccaaa ttgctgtgac 38460

tgtaggtgtg agccactgca ctgggccaaa attacttaat tttaacaaga tgatgtagag 38520

aggagagtto attgcaacat aagectagaa tctttgtcag aatcttagga agtaatgttt 38580

tcaaattctg tgttttcacc ataaaatgtg tcttctctgt gtccatcaca tggtttttca 38640

ttgttttctg ctttaccatt ttagtaccat tggcattttt cttcattgta aaagtagtag 38700

aaatggagta gattacataa ggatgtgatc agagggaatt tattcattca gggtaaggga 38760

gttagatcct cttttaagat tctatcacat tctaagggtt tatgattcta aactgtcaag 38820

taaattgtca agtgctggca agctacagaa taatttttat tgtatcattg gaaattttcc 38880

cctctatatg tgttaaagag tttagcctga agggatacat acacatacat atatgtaato 38940

aaaccttgat ggtattgtat tgctgataaa ttatttctta ccacttttcc tttctcctgt 39000

gggagaaaca aaagcatatg tttgtgtagt atcagtaatg atattagaga gtgggaaaca 39060

tcagtgagtg cagtttgggg actttattgg agactttcac tagtgctcaa ataaataatg 39120

ctggttttta tcctactgtt tgcttaatgt ggactagect cttattccca ttctatgttt 39180

acctctctta aaatattggt cacgctttct tgaattatag atctattagg aaaattcatg 39240

aactgtagct aattttcatt gttcatgctc cagatttatt ttgaaatatc gttaatctta 39300

gtagtacagt aaaggagaaa taccacttaa cattttttgt ttttttttct ttgagacaga 39360

gtcatgctct gtcacccagt ctggagtgca gtggtgctat ctcggctcac tgcaatgcad 39420

ttcgcctctc cgggttcagc aattctcctg cctcagcctc ctgagtagct gggattacag 39480

gcacctgcta ccacacccag ctaatttttg tatttttagt agagacaggg tttcaccatg 39540

ttggccaggc tggtctgaaa ctcctcacct caagtgatco acccgtcttg gcctcccaaa 39600

gtgctgggat tacaggcttg agccaccgca ccccgcccao ttaacatttt aaattaattt 39660

caagataata tcacttgaat atttttacac atataatttt tttaatacat ttatttacac 39720

agtttataat atcctacaaa gtgattacaa tgagtaaaaa cccagttttc attgttccta 39780

aagtggcttg atttatacaa cttaatgtgt tgggtatttg tttctaagac tccctctgct 39840

gtctaggttt ggaagtattg tgaggttaac agattttctt tttatagtta ctactcagtt 39900

gaacaggctt taaaatacag agagaatcat attttttctt cattttttgc ttttatttat 39960

atttttcttt taattggaga catgacaaga attgacttgt gtatggatct tgcataattt 40020

aagtactgca ggtttaaaat ctactaccag tttgagagtg ccatttttca cactgtagat 40080

tattaggttg aaaagtatta tggcttaaaa tcgcttttag ccattaaatt taaataacct 40140

tgctttaatc ataaatagat ggtggtcaca atgactaact gttaaactct ttgaagacag 40200

gatatttggc tttatatggc aagcttttga atacaacaga aattaaaact ttatgggata 40260

gaaagaatct cctccaaatt ggtaaactat aagacctttc aaatgattta gctaatttct 40320

ccacaaatct gaggtattag tgtttttttt aaagtggtat tctcctgtgt tggggtcact 40380

ttaaaccttt ttcttaatga taaatatatg aattgaaact aatcccttaa tatatatcat 40440

ttgaaaactg aaataatata tttagatact gtttacttgt tgataaatta ttggaatagg 40500

atgttcgaat actgtttact tcttggtaaa tttttaaatc caatggattt tacgtaagta 40560

tagaactgga gctcaaatac tgttactgtg tgtgaagata tatgaacata gtttacagtt 40620

gcatggctta tatctaaagt ccagaaacat aaggacaatt aagtgtacac acacacacat 40680

gcatttggat tttgatgact taggtttgcc aatgtggaaa aaatagtaga aaattaagtt 40740

ctcctgtgaa aaagtcgtta ccttatttaa aattctgtgc cattggttat ccttgtcttt 40800

tgtgaaaatt agtgttcctg tttataatat tgacaaaaca cctatgcgga tgacatttaa 40860

gaattctaaa agtcctaata tatgtaatat atattcagtt gcctgaagag aaacataaag 40920

aatcctttct taatattttt tccattaatg aaatttgtta cctgtacaca tgaagccatc 40980

gtatatatto acattttaat actttttatg tatttcaggg tgttgatgat gccttctata 41040

cattagttcg agaaattcga aaacataaag aaaagatgag caaagatggt aaaaagaaga 41100

aaaagaagtc aaagacaaag tgtgtaatta tgtaaataca atttgtactt ttttcttaag 41160

gcatactagt acaagtggta atttttgtac attacactaa attattagca tttgttttag 41220

cattacctaa tttttttcct gctccatgca gactgttage ttttacctta aatgcttatt 41280

ttaaaatgac agtggaagtt tttttttcct ctaagtgcca gtattcccag agttttggtt 41340

tttgaactag caatgcctgt gaaaaagaaa ctgaatacct aagatttctg tcttggggct 41400

tttggtgcat gcagttgatt acttcttatt tttcttacca attgtgaatg ttggtgtgaa 41460

acaaattaat gaagcttttg aatcatccct attctgtgtt ttatctagtc acataaatgg 41520

attaattact aatttcagtt gagaccttct aattggtttt tactgaaaca ttgagggaac 41580

acaaatttat gggcttcctg atgatgatto ttctaggcat catgtcctat agtttgtcat 41640

ccctgatgaa tgtaaagtta cactgttcac aaaggttttg tctcctttcc actgctatta 41700

gtcatggtca ctctccccaa aatattatat tttttctata aaaagaaaaa aatggaaaaa 41760

aattacaagg caatggaaac tattataagg ccatttcctt ttcacattag ataaattact 41820

ataaagacta ctaatagctt ttcctgttaa ggcagaccca gtatgaaatg gggattatta 41880

tagcaaccat tttggggcta tatttacatg ctactaaatt tttataataa ttgaaaagat 41940



tttaacaagt ataaaaaatt ctcataggaa ttaaatgtag tctccctgtg tcagactgct 42000

ctttcatagt ataactttaa atcttttctt caacttgagt ctttgaagat agttttaatt 42060

ctgcttgtga cattaaaaga ttatttgggc cagttatagc ttattaggtg ttgaagagac 42120

caaggttgca aggccaggcc ctgtgtgaac ctttgagctt tcatagagag tttcacagca 42180

tggactgtgt ccccacggtc atccagtgtt gtcatgcatt ggttagtcaa aatggggagg 42240

gactagggca gtttggatag ctcaacaaga tacaatctca ctctgtggtg gtcctgctga 42300

caaatcaaga gcattgcttt tgtttcttaa gaaaacaaac tcttttttaa aaattacttt 42360

taaatattaa ctcaaaagtt gagattttgg ggtggtggtg tgccaagaca ttaatttttt 42420

ttttaaacaa tgaagtgaaa aagttttaca atctctaggt ttggctagtt ctcttaacac 42480

tggttaaatt aacattgcat aaacactttt caagtctgat ccatatttaa taatgcttta 42540

aaataaaaat aaaaacaatc cttttgataa atttaaaatg ttacttattt taaaataaat 42600

gaagtgagat ggcatggtga ggtgaaagta tcactggact aggaagaagg tgacttaggt 42660

tctagatagg tgtcttttag gactctgatt ttgaggacat cacttactat ccatttcttc 42720

atgttaaaag aagtcatctc aaactcttag tttttttttt ttacaactat gtaatttata 42780

ttccatttac ataaggatac acttatttgt caagctcagc acaatctgta aatttttaac 42840

ctatgttaca ccatcttcag tgccagtctt gggcaaaatt gtgcaagagg tgaagtttat 42900

atttgaatat ccattctcgt tttaggactc ttcttccata ttagtgtcat cttgcctccc 42960

taccttccac atgccccatg acttgatgca gttttaatac ttgtaattcc cctaaccata 43020

agatttactg ctgctgtgga tatctccatg aagttttccc actgagtcac atcagaaatg 43080

ccctacatct tatttcctca gggctcaaga gaatctgaca gataccataa agggatttga 43140

cctaatcact aattttcagg tggtggctga tgctttgaac atctctttgc tgcccaatcc 43200

attagcgaca gtaggatttt tcaaacctgg tatgaataga cagaacccta tccagtggaa 43260

ggagaattta ataaagatag tgctgaaaga attccttagg taatctataa ctaggactac 43320

tcctggtaac agtaatacat tccattgttt tagtaaccag aaatcttcat gcaatgaaaa 43380

atactttaat tcatgaagct tacttttttt ttttggtgtc agagtctcgc tcttgtcacc 43440

caggctggaa tgcagtggcg ccatctcagc tcactgcaac ctccatctcc caggttcaag 43500

cgattctcgt gcctcggcct cctgagtagc tgggattaca ggcgtgtgcc actacactca 43560

actaattttt gtatttttag gagagacggg gtttcaccct gttggccagg ctggtctcga 43620

actcctgacc tcaagtgatt cacccacctt ggcctcataa acctgttttg cagaactcat 43680

ttattcagca aatatttatt gagtgcctac cagatgccag tcaccacaca aggcactggg 43740

tatatggtat ccccaaacaa gagacataat cccggtcctt aggtagtgct agtgtggtct 43800

gtaatatctt actaaggcct ttggtatacg acccagagat aacacgatgc gtattttagt 43860

tttgcaaaga aggggtttgg tctctgtgcc agctctataa ttgttttgct acgattccac 43920

tgaaactctt cgatcaagct actttatgta aatcacttca ttgttttaaa ggaataaact 43980

tgattatatt gtttttttat ttggcataac tgtgattctt ttaggacaat tactgtacac 44040

attaaggtgt atgtcagata ttcatattga cccaaatgtg taatattcca gttttctctg 44100

cataagtaat taaaatatac ttaaaaatta atagttttat ctgggtacaa ataaacaggt 44160

gcctgaacta gttcacagac aaggaaactt ctatgtaaaa atcactatga tttctgaatt 44220

gctatgtgaa actacagatc tttggaacac tgtttaggta gggtgttaag acttacacag 44280

tacctcgttt ctacacagag aaagaaatgg ccatacttca ggaactgcag tgcttatgag 44340

gggatattta ggcctcttga atttttgatg tagatgggca tttttttaag gtagtggtta 44400

attaccttta tgtgaacttt gaatggttta acaaaagatt tgtttttgta gagattttaa 44460

agggggagaa ttctagaaat aaatgttacc taattattac agccttaaag acaaaaatcc 44520

ttgttgaagt ttttttaaaa aaagctaaat tacatagact taggcattaa catgtttgtg 44580

gaagaatata gcagacgtat attgtatcat ttgagtgaat gttcccaagt aggcattcta 44640

ggctctattt aactgagtca cactgcatag gaatttagaa cctaactttt ataggttatc 44700

aaaactgttg tcaccattgc acaattttgt cctaatatat acatagaaac tttgtggggc 44760

atgttaagtt acagtttgca caagttcatc tcatttgtat tccattgatt ttttttttct 44820

tctaaacatt ttttcttcaa acagtatata acttttttta ggggattttt ttttagacag 44880

caaaaactat ctgaagattt ccatttgtca aaaagtaatg atttcttgat aattgtgtag 44940

taatgttttt tagaacccag cagttacctt aaagctgaat ttatatttag taacttctgt 45000

gttaatactg gatagcatga attctgcatt gagaaactga atagctgtca taaaatgaaa 45060

ctttctttct aaagaaagat actcacatga gttcttgaag aatagtcata actagattaa 45120

gatctgtgtt ttagtttaat agtttgaagt gcctgtttgg gataatgata ggtaatttag 45180

atgaatttag gggaaaaaaa agttatctgc agatatgttg agggcccatc tctcccccca 45240

cacccccaca gagctaactg ggttacagtg ttttatccga aagtttccaa ttccactgtc 45300

ttgtgttttc atgttgaaaa tacttttgca tttttccttt gagtgccaat ttcttactag 45360

tactatttct taatgtaaca tgtttacctg gaatgtattt taactatttt tgtatagtgt 45420

aaactgaaac atgcacattt tgtacattgt gctttctttt gtgggacata tgcagtgtga 45480

tccagttgtt ttccatcatt tggttgcgct gacctaggaa tgttggtcat atcaaacatt 45540

aaaaatgacc actcttttaa ttgaaattaa cttttaaatg tttataggag tatgtgctgt 45600

gaagtgatct aaaatttgta atatttttgt catgaactgt actactccta attattgtaa 45660

tgtaataaaa atagttacag tgac                                        45684

3-42 Sequences

3-42-1 Sequence Number [ID] 42

tttaacaagt ataaaaaatt ctcataggaa ttaaatgtag tctccctgtg tcagactgct 42000

ctttcatagt ataactttaa atcttttctt caacttgagt ctttgaagat agttttaatt 42060

ctgcttgtga cattaaaaga ttatttgggc cagttatage ttattaggtg ttgaagagac 42120

caaggttgca aggccaggcc ctgtgtgaac ctttgagctt tcatagagag tttcacagca 42180

tggactgtgt ccccacggtc atccagtgtt gtcatgcatt ggttagtcaa aatggggagg 42240

gactagggca gtttggatag ctcaacaaga tacaatctca ctctgtggtg gtcctgctga 42300

caaatcaaga gcattgcttt tgtttcttaa gaaaacaaac tcttttttaa aaattacttt 42360

taaatattaa ctcaaaagtt gagattttgg ggtggtggtg tgccaagaca ttaatttttt 42420

ttttaaacaa tgaagtgaaa aagttttaca atctctaggt ttggctagtt ctcttaacac 42480

tggttaaatt aacattgcat aaacactttt caagtctgat ccatatttaa taatgcttta 42540

aaataaaaat aaaaacaatc cttttgataa atttaaaatg ttacttattt taaaataaat 42600

gaagtgagat ggcatggtga ggtgaaagta tcactggact aggaagaagg tgacttaggt 42660

tctagatagg tgtcttttag gactctgatt ttgaggacat cacttactat ccatttcttc 42720

atgttaaaag aagtcatctc aaactcttag tttttttttt ttacaactat gtaatttata 42780

ttccatttac ataaggatac acttatttgt caagctcage acaatctgta aatttttaac 42840

ctatgttaca ccatcttcag tgccagtctt gggcaaaatt gtgcaagagg tgaagtttat 42900

atttgaatat ccattctcgt tttaggactc ttcttccata ttagtgtcat cttgcctccc 42960

taccttccac atgccccatg acttgatgca gttttaatac ttgtaattcc cctaaccata 43020

agatttactg ctgctgtgga tatctccatg aagttttccc actgagtcac atcagaaatg 43080

ccctacatct tatttcctca gggctcaaga gaatctgaca gataccataa agggatttga 43140

cctaatcact aattttcagg tggtggctga tgctttgaac atctctttgc tgcccaatcc 43200

attagcgaca gtaggatttt tcaaacctgg tatgaataga cagaacccta tccagtggaa 43260

ggagaattta ataaagatag tgctgaaaga attccttagg taatctataa ctaggactac 43320

tcctggtaac agtaatacat tccattgttt tagtaaccag aaatcttcat gcaatgaaaa 43380

atactttaat tcatgaagct tacttttttt ttttggtgtc agagtctcgc tcttgtcacc 43440

caggctggaa tgcagtggcg ccatctcago tcactgcaac ctccatctcc caggttcaag 43500

cgattctcgt gcctcggcct cctgagtagc tgggattaca ggcgtgtgcc actacactca 43560

actaattttt gtatttttag gagagacggg gtttcaccct gttggccagg ctggtctcga 43620

actcctgace tcaagtgatt cacccacctt ggcctcataa acctgttttg cagaactcat 43680

ttattcagca aatatttatt gagtgcctac cagatgccag tcaccacaca aggcactggg 43740

tatatggtat ccccaaacaa gagacataat cccggtcctt aggtagtgct agtgtggtct 43800

gtaatatctt actaaggcct ttggtatacg acccagagat aacacgatgc gtattttagt 43860

tttgcaaaga aggggtttgg tctctgtgcc agctctataa ttgttttgct acgattccac 43920

tgaaactctt cgatcaagct actttatgta aatcacttca ttgttttaaa ggaataaact 43980

tgattatatt gtttttttat ttggcataac tgtgattctt ttaggacaat tactgtacac 44040

attaaggtgt atgtcagata ttcatattga cccaaatgtg taatattcca gttttctctg 44100

cataagtaat taaaatatac ttaaaaatta atagttttat ctgggtacaa ataaacaggt 44160

gcctgaacta gttcacagac aaggaaactt ctatgtaaaa atcactatga tttctgaatt 44220

gctatgtgaa actacagate tttggaacac tgtttaggta gggtgttaag acttacacag 44280

tacctcgttt ctacacagag aaagaaatgg ccatacttca ggaactgcag tgcttatgag 44340

gggatattta ggcctcttga attttgatg tagatgggca tttttttaag gtagtggtta 44400

attaccttta tgtgaacttt gaatggttta acaaaagatt tgtttttgta gagattttaa 44460

agggggagaa ttctagaaat aaatgttacc taattattac agccttaaag acaaaaatcc 44520

ttgttgaagt ttttttaaaa aaagctaaat tacatagact taggcattaa catgtttgtg 44580

gaagaatata gcagacgtat attgtatcat ttgagtgaat gttcccaagt aggcattcta 44640

ggctctattt aactgagtca cactgcatag gaatttagaa cctaactttt ataggttatc 44700

aaaactgttg tcaccattga acaattttgt cctaatatat acatagaaac tttgtggggc 44760

atgttaagtt acagtttgca caagttcatc tcatttgtat tccattgatt ttttttttct 44820

tctaaacatt ttttcttcaa acagtatata acttttttta ggggattttt ttttagacag 44880

caaaaactat ctgaagattt ccatttgtca aaaagtaatg atttcttgat aattgtgtag 44940

taatgttttt tagaacccag cagttacctt aaagctgaat ttatatttag taacttctgt 45000

gttaatactg gatagcatga attctgcatt gagaaactga atagctgtca taaaatgaaa 45060

ctttctttct aaagaaagat actcacatga gttcttgaag aatagtcata actagattaa 45120

gatctgtgtt ttagtttaat agtttgaagt gcctgtttgg gataatgata ggtaatttag 45180

atgaatttag gggaaaaaaa agttatctgc agatatgttg agggcccatc tctcccccca 45240

cacccccaca gagctaactg ggttacagtg ttttatccga aagtttccaa ttccactgtc 45300

ttgtgttttc atgttgaaaa tacttttgca tttttccttt gagtgccaat ttcttactag 45360

tactatttct taatgtaaca tgtttacctg gaatgtattt taactatttt tgtatagtgt 45420

aaactgaaac atgcacattt tgtacattgt gctttctttt gtgggacata tgcagtgtga 45480

tccagttgtt ttccatcatt tggttgcgct gacctaggaa tgttggtcat atcaaacatt 45540

aaaaatgacc actcttttaa ttgaaattaa cttttaaatg tttataggag tatgtgctgt 45600

gaagtgatct aaaatttgta atatttttgt catgaactgt actactccta attattgtaa 45660

tgtaataaaa atagttacag tgac 45684

3-42 Sequences

3-42-1 Sequence Number [ID] 42



3-42-2 Molecule Type AA

3-42-3 Length 464

3-42-4 Features Location/

Qualifiers

REGION 1..464

note=N-myc proto-oncogene protein

source 1..464

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-42-5 Residues MPSCSTSTMP GMICKNPDLE FDSLQPCFYP DEDDFYFGGP DSTPPGEDIW KKFELLPTPP 60

LSPSRGFAEH SSEPPSWVTE MLLENELWGS PAEEDAFGLG GLGGLTPNPV ILQDCMWSGF 120

SAREKLERAV SEKLQHGRGP PTAGSTAQSP GAGAASPAGR GHGGAAGAGR AGAALPAELA 180

HPAAECVDPA VVFPFPVNKR EPAPVPAAPA SAPAAGPAVA SGAGIAAPAG APGVAPPRPG 240

GRQTSGGDHK ALSTSGEDTL SDSDDEDDEE EDEEEEIDVV TVEKRRSSSN TKAVTTFTIT 300

VRPKNAALGP GRAQSSELIL KRCLPIHQQH NYAAPSPYVE SEDAPPQKKI KSEASPRPLK 360

SVIPPKAKSL SPRNSDSEDS ERRRNHNILE RQRRNDLRSS FLTLRDHVPE LVKNEKAAKV 420

VILKKATEYV HSLQAEEHQL LLEKEKLQAR QQQLLKKIEH ARTC                  464

3-43 Sequences

3-43-1 Sequence Number [ID] 43

3-43-2 Molecule Type DNA

3-43-3 Length 196424

3-43-4 Features Location/

Qualifiers

misc_feature 1..196424

note=BCL2

source 1..196424

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-43-5 Residues acccctcgcc gcaccacaca cagcgcgggc ttctagcgct cggcaccggc gggccaggcg 60

cgtcctgcct tcatttatcc agcagctttt cggaaaatgc atttgctgtt cggagtttaa 120

tcagaagagg attcctgcct ccgtccccgg ctccttcatc gtcccctctc ccctgtctct 180

ctcctgggga ggcgtgaagc ggtcccgtgg atagagattc atgcctgtgc ccgcgcgtgt 240

gtgcgcgcgt gtaaattgcc gagaagggga aaacatcaca ggacttctgc gaataccgga 300

ctgaaaattg taattcatct gccgccgccg ctgccttttt tttttctcga gctcttgaga 360

tctccggttg ggattcctgc ggattgacat ttctgtgaag cagaagtctg ggaatcgatc 420

tggaaatcct cctaattttt actccctctc cccgcgactc ctgattcatt gggaagtttc 480

aaatcagcta taactggaga gtgctgaaga ttgatgggat cgttgcctta tgcatttgtt 540

ttggttttac aaaaaggaaa cttgacagag gatcatgctg tacttaaaaa atacaagtaa 600

gttctctgca caggaaattg gtttaatgta actttcaatg gaaacctttg agatttttta 660

cttaaagtgc attcgagtaa atttaatttc caggcagctt aatacattct ttttagccgt 720

gttacttgta gtgtgtatgc cctgctttca ctcagtgtgt acagggaaac gcacctgatt 780

ttttacttat tagtttgttt tttctttaac ctttcagcat cacagaggaa gtagactgat 840

attaacaata cttactaata ataacgtgcc tcatgaaata aagatccgaa aggaattgga 900

ataaaaattt cctgcatctc atgccaaggg ggaaacacca gaatcaagtg ttccgcgtga 960

ttgaagacac cccctcgtcc aagaatgcaa agcacatcca ataaaatagc tggattataa 1020

ctcctcttct ttctctgggg gccgtggggt gggagctggg gcgagaggtg ccgttggccc 1080

ccgttgcttt tcctctggga aggatggcgc acgctgggag aacagggtac gataaccggg 1140

agatagtgat gaagtacatc cattataagc tgtcgcagag gggctacgag tgggatgcgg 1200

gagatgtggg cgccgcgccc ccgggggccg cccccgcacc gggcatcttc tcctcccagc 1260

ccgggcacac gccccatcca gccgcatccc gggacccggt cgccaggacc tcgccgctgc 1320

agaccccggc tgcccccggc gccgccgcgg ggcctgcgct cagcccggtg ccacctgtgg 1380

tccacctgac cctccgccag gccggcgacg acttctcccg ccgctaccgc cgcgacttcg 1440

ccgagatgtc cagccagctg cacctgacgc ccttcaccgc gcggggacgc tttgccacgg 1500

tggtggagga gctcttcagg gacggggtga actgggggag gattgtggcc ttctttgagt 1560

tcggtggggt catgtgtgtg gagagcgtca accgggagat gtcgcccctg gtggacaaca 1620

tcgccctgtg gatgactgag tacctgaacc ggcacctgca cacctggatc caggataacg 1680

gaggctgggt aggtgcactt ggtgatgtga gtctgggctg aggccacagg tccgagatgc 1740

gggggttgga gtgcgggtgg gctcctgggg caatgggagg ctgtggagcc ggcgaaataa 1800

aatcagagtt gttgcttccc ggcgtcccta cctcctcctc tggacaaagc gttcactccc 1860

aacctgaccg ataacgcctg ccatctaaaa gtctttaact tgcttgctag tcgtggagat 1920

ccaaagatct agcgtttgta atccagtagg atgtggtggt aaatggtacc ccttcagtgt 1980

ttctcaagct gaaggtccag gagtccccag gaccaccgtt tcctggcttg agcagcttgt 2040

tggaaccgga gggaggtttc agggactgct tatgaaccag ataccaggtt gggtcttgac 2100

agtctgcatc ccaaacaagc tcccctgaaa caagcccgtt gtacactaaa attggagaac 2160

aacccgatta gaagaataga ctccacagaa gaccaagggc atcatcaatc ggtaaaattt 2220

tccaaaagag gaaaaccaat gtaagtcttt ttccctgaaa aacttagttg tgtttgtaaa 2280

gagctaagtt gacattccaa agtccttgga ctggaatctc cagtgtgtgc catgttccca 2340

3-42-2 Molecule Type AA
3-42-3 Length 464

3-42-4 Features Location/ REGION 1..464

Qualifiers note=N-myc proto-oncogene protein

source 1..464

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-42-5 Residues MPSCSTSTMP GMICKNPDLE FDSLQPCFYP DEDDFYFGGP DSTPPGEDIW KKFELLPTPP 60

LSPSRGFAEH SSEPPSWVTE MLLENELWGS PAEEDAFGLG GLGGLTPNPV ILQDCMWSGF 120

SAREKLERAV SEKLQHGRGP PTAGSTAQSP GAGAASPAGR GHGGAAGAGR AGAALPAELA 180

HPAAECVDPA VVFPFPVNKR EPAPVPAAPA SAPAAGPAVA SGAGIAAPAG APGVAPPRPG 240

GRQTSGGDHK ALSTSGEDTL SDSDDEDDEE EDEEEEIDVV TVEKRRSSSN TKAVTTFTIT 300

VRPKNAALGP GRAQSSELIL KRCLPIHQQH NYAAPSPYVE SEDAPPOKKI KSEASPRPLK 360

SVIPPKAKSL SPRNSDSEDS ERRRNHNILE RORRNDLRSS FLTLRDHVPE LVKNEKAAKV 420

VILKKATEYV HSLQAEEHQL LLEKEKLOAR QQQLLKKIEH ARTC 464

3-43 Sequences

3-43-1 Sequence Number [ID] 43

3-43-2 Molecule Type DNA
3-43-3 Length 196424

3-43-4 Features Location/ misc_feature 1..196424

Qualifiers note=BCL2

source 1..196424

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-43-5 Residues accectcgcc gcaccacaca cagcgcgggo ttctagcgct cggcaccggc gggccaggcg 60

cgtcctgcct tcatttatcc agcagctttt cggaaaatgc atttgctgtt cggagtttaa 120

tcagaagagg attectgcct ccgtccccgg ctccttcatc gtcccctctc ccctgtctct 180

ctcctgggga ggcgtgaage ggtcccgtgg atagagatto atgcctgtgc ccgcgcgtgt 240

gtgcgcgcgt gtaaattgcc gagaagggga aaacatcaca ggacttctgc gaataccgga 300

ctgaaaattg taattcatct gccgccgccg ctgccttttt tttttctcga gctcttgaga 360

tctccggttg ggattcctgc ggattgacat ttctgtgaag cagaagtctg ggaatcgato 420

tggaaatcct cctaattttt actccctctc cccgcgactc ctgattcatt gggaagttta 480

aaatcagcta taactggaga gtgctgaaga ttgatgggat cgttgcctta tgcatttgtt 540

ttggttttac aaaaaggaaa cttgacagag gatcatgctg tacttaaaaa atacaagtaa 600

gttctctgca caggaaattg gtttaatgta actttcaatg gaaacctttg agatttttta 660

cttaaagtgc attcgagtaa atttaatttc caggcagctt aatacattct ttttagccgt 720

gttacttgta gtgtgtatgc cctgctttca ctcagtgtgt acagggaaac gcacctgatt 780

ttttacttat tagtttgttt tttctttaac ctttcagcat cacagaggaa gtagactgat 840

attaacaata cttactaata ataacgtgcc tcatgaaata aagatccgaa aggaattgga 900

ataaaaattt cctgcatctc atgccaaggg ggaaacacca gaatcaagtg ttccgcgtga 960

ttgaagacac cccctcgtcc aagaatgcaa agcacatcca ataaaatage tggattataa 1020

ctcctcttct ttctctgggg gccgtggggt gggagctggg gcgagaggtg ccgttggccc 1080

ccgttgcttt tcctctggga aggatggcgc acgctgggag aacagggtac gataaccggg 1140

agatagtgat gaagtacato cattataage tgtcgcagag gggctacgag tgggatgcgg 1200

gagatgtggg cgccgcgccc ccgggggccg cccccgcaco gggcatcttc tcctcccago 1260

ccgggcacac gccccatcca gccgcatccc gggacccggt cgccaggace tcgccgctgc 1320

agaccccggc tgcccccggc gccgccgcgg ggcctgcgct cagcccggtg ccacctgtgg 1380

tccacctgac cctccgccag gccggcgacg acttctcccg ccgctaccgc cgcgacttcg 1440

ccgagatgtc cagccagctg cacctgacgc ccttcaccgc gcggggacgc tttgccacgg 1500

tggtggagga gctcttcagg gacggggtga actgggggag gattgtggcc ttctttgagt 1560

tcggtggggt catgtgtgtg gagagcgtca accgggagat gtcgcccctg gtggacaaca 1620

tcgccctgtg gatgactgag tacctgaacc ggcacctgca cacctggatc caggataacg 1680

gaggctgggt aggtgcactt ggtgatgtga gtctgggctg aggccacagg tccgagatga 1740

gggggttgga gtgcgggtgg gctcctgggg caatgggagg ctgtggagcc ggcgaaataa 1800

aatcagagtt gttgcttccc ggcgtcccta cctcctcctc tggacaaage gttcactccc 1860

aacctgaccg ataacgcctg ccatctaaaa gtctttaact tgcttgctag tcgtggagat 1920

ccaaagatct agcgtttgta atccagtagg atgtggtggt aaatggtacc ccttcagtgt 1980

ttctcaagct gaaggtccag gagtccccag gaccaccgtt tcctggcttg agcagcttgt 2040

tggaaccgga gggaggtttc agggactgct tatgaaccag ataccaggtt gggtcttgac 2100

agtctgcatc ccaaacaage tcccctgaaa caagcccgtt gtacactaaa attggagaac 2160

aacccgatta gaagaataga ctccacagaa gaccaagggc atcatcaatc ggtaaaattt 2220

tccaaaagag gaaaaccaat gtaagtcttt ttccctgaaa aacttagttg tgtttgtaaa 2280

gagctaagtt gacattccaa agtccttgga ctggaatctc cagtgtgtgc catgttccca 2340



gtgggcgtga tgaggtgtcc tgaggagtat caggctatgg ctttgctacc ttgtcagtga 2400

cagaatttgc atcggctgca ttctttgtat tctataattt gtgtatggtt taccagtttg 2460

ctagaatgtt agaatctttt gtttttcacc actcagagtg gacctaattt tgtggtcggc 2520

tgaaaaaaat ttgcatctag gtatctatgt aaagtgtaga agaattgatt cttagctgtg 2580

gattatctta cccttacttt agttgaagtg attgatacct gtggctttga agaacatttg 2640

tgagatgatc tttttctcgt actgtgctag atagagcttt catcattata ccatacaatt 2700

gtacttttct gagattcttt gttggagggg gtttagttcc taagagtcaa ggattgtaat 2760

ggagatctat atctcatatc taaaatgatg aatttatgaa aaagtaattc ttgtgtgaag 2820

tttttttttt ttttacactt tttgttttaa tctgaagagt tatctttgaa aaacaggatg 2880

caattcagtg cttcctttta tagcctcttg ggagaatgac taatgtcatt attttatagg 2940

acctaacagg agcaaaaagc ctagaaatta ctgcaagtgg attagatgtc aagaagcaca 3000

ccacatgttt ttattacatt ttacaaagtg tgctcatact aggaggccaa atagagaaaa 3060

ggccaagaaa agtagatgat tgatgtgaac atctgatctt atttgaccaa agttgacaaa 3120

atattgatgc cactgtttgg tgtttaaaag taagattaac taaaatgccc caatttaaat 3180

ttctaaaatt taaatcctct tcttgaattg tttgtttgtt gagatctcac attatcagat 3240

ctttagtaat tctggaagaa tttgctaaag ggtgaaaaga atatttttgt taaatatttg 3300

gttaagtagg tggtttgatt tttaatcact ataactaaag gggttgggac ttccagattc 3360

ccaaaggatc cttttaaacc aaagtaaaac tgatttaata gttttactat ttcacatttt 3420

tgtgaaaaat tcacacttac aaattttctt tctacttgaa ataaatccaa ggtggtaact 3480

ggtatctgtc tatcaaataa gttaataaaa atgtgggaaa cagagacaca tgtttatgac 3540

agaaattaag atacaacctt gatatttgtt gctgaatttc agtgtgttac cctctcatgt 3600

aactgaagtt tctttttaag taaaggctca cttttttctt tttgtgaaac agagttttca 3660

tagtagacct atctttgtgg tcaacaggta tctgaggttg ataaatgtag aggctacatt 3720

ttatgatgcc aaaccacaat gacataccat agaacatgat aaaaattttt tgacaaaact 3780

gcttctagta aaaataaatc atgtagaagc acagatggtt gatggtaaaa tatgtaatag 3840

ctttcagaac aatgcataga tggtgactat ataggaaaac aaaggaattt agagaaaaaa 3900

tatatatata taccaggaaa tgcactcata ggacactttg gaataaaagt ggtagtgttt 3960

gagaatgatg aatgatttgc ctatcatttc aaatgtgcat tattaatcta aaagtcattt 4020

taggcatttg gcatacagac agattttctt cacatttaca ccaattgggg ttacatctct 4080

aataatatgt tgtattttat agtgtaaggt agtcttaatg gtaaagcttc agaagagagc 4140

tagcatattt tcttggcatg tgacaataat ctgcactgtc cccagggctc cgtggattag 4200

cccatctcct gaatactaca ctgaatactc caggctttag actgcaagtc atttcttttt 4260

ctttgctgct gctcgtagaa aattggaacc ttgtgaggct gaggaaatct gtttgacttt 4320

tgtgttccat aacatggata aatcaggtcc ttggaatgat cagcctctga tagattgtcc 4380

cagaagacta caaattaaat aaagactaaa gaagtaattg gctgtagagt ggagtgtgga 4440

tttattccta ggtctgaata aggcattgtg tggcatccag agagaggcag gacagaggaa 4500

gcagtgagag agaagcaatt ctagaaaatg tggatacctt gctgctcagt gtggcttata 4560

gacagtagca catgcatccc ccggagcttt gtagagatgc taaagctcag ctcccacccc 4620

agagctactg agtcagaata tgtggtttgt gtgcacgtta aagttagcga tgctggctac 4680

catccttggt tcctggtggc atcttttagg aagagttgct acctgggatg gattctgcat 4740

tgtccccttc cagtggcctt aaagatctat agtgttactt ggaataccga gtatttccca 4800

ggtgtccact attgtgatct gactttagga agacataaat tggatgaagg agagatagca 4860

agcaggtaga tcaactataa gcccagtctt ctcatgaata tttttcgtag tagttatata 4920

gtttatattg gcatcactgg tcccattaaa aagtaagata gcttttcttc aattaaaggc 4980

aagagaatta gctcttttaa tagctctgtt agttattatt ttatcccctc ataacacagt 5040

ttaaattctg taaatgactt tagtgacctt gcagcttctt taagacaaag ggactcttgc 5100

aggcaaggga ttgagttttg ggcaggtgat ggagagtgac cctctaaact gggaactgtg 5160

acgacattca gcttcatgtc ttaggagaga gtgagatagg agccactaga agaatgagat 5220

gattcagaca agagattgta ggagattggc tttattctgt tgacaagatg gtaatccgac 5280

ttattttttg gttttttggt gttggtggtt taggaagaca ggaacttctc cacacccggt 5340

agagttcagc tgccttttca ttagtcagca agcagttttt cctttctcaa ggcagtccac 5400

atccagcaaa acatttgatt aactggaaag caataccatt ctcatgccag tgtacaaatt 5460

acatgaaaga gcatcatttt tctagtgtct gaggattggc tgcttatggc caattttggc 5520

agcaagacga taggattaaa aatagcttga agatgatcta gtcttaaata atatatttca 5580

tgatgaactt tccttgggaa agtgcatctt tctgcctaca agaatcacat gacccctttc 5640

aataatttat gtagtagaga aaaacacact atttctcata gagttttcag tcatgtgctg 5700

tggtgtgatt gtttctggac attcataaaa ttttatagtt aactgaattc tcttttctgt 5760

tttgttgcta tttaacgtcc attgaaaaca tggctttctt ttgcgcattc tgttactttc 5820

agctgtactt tctaataaga atggattgcc ctttttagca atctttgatt gaactggtac 5880

atttcagatt acttaaatgt catcaggcca cacagcatac caggtaacag aaagccataa 5940

attaaaaata aaaaaaaggc aagcaaaatt cttgttgttt tttcttatct ctgttcccag 6000

tcctattgcg ctatttggag ggatgatacg cccactcatg agcgagtgtg tgggtgctgc 6060

atgttaacag tggttcttcc cacccaacat acctccgcac ccttttctaa ggtcactcat 6120

tgtgtcttag cagtagttta gcaaagcagt atctcagcag aagtgcattt gtgctagaaa 6180

acaacactgt ctttgtagtg tacaagtaga acgttttctt tttcccccag agatatattg 6240

gtgggcgtga tgaggtgtcc tgaggagtat caggctatgg ctttgctacc ttgtcagtga 2400

cagaatttga atcggctgca ttctttgtat tctataattt gtgtatggtt taccagtttg 2460

ctagaatgtt agaatctttt gtttttcacc actcagagtg gacctaattt tgtggtcggc 2520

tgaaaaaaat ttgcatctag gtatctatgt aaagtgtaga agaattgatt cttagctgtg 2580

gattatctta cccttacttt agttgaagtg attgatacct gtggctttga agaacatttg 2640

tgagatgatc tttttctcgt actgtgctag atagagcttt catcattata ccatacaatt 2700

gtacttttct gagattcttt gttggagggg gtttagttcc taagagtcaa ggattgtaat 2760

ggagatctat atctcatatc taaaatgatg aatttatgaa aaagtaattc ttgtgtgaag 2820

tttttttttt ttttacactt tttgttttaa tctgaagagt tatctttgaa aaacaggatg 2880

caattcagtg cttcctttta tagcctcttg ggagaatgac taatgtcatt attttatagg 2940

acctaacagg agcaaaaage ctagaaatta ctgcaagtgg attagatgtc aagaagcaca 3000

ccacatgttt ttattacatt ttacaaagtg tgctcatact aggaggccaa atagagaaaa 3060

ggccaagaaa agtagatgat tgatgtgaac atctgatctt atttgaccaa agttgacaaa 3120

atattgatgc cactgtttgg tgtttaaaag taagattaac taaaatgccc caatttaaat 3180

ttctaaaatt taaatcctct tcttgaattg tttgtttgtt gagatctcac attatcagat 3240

ctttagtaat tctggaagaa tttgctaaag ggtgaaaaga atatttttgt taaatatttg 3300

gttaagtagg tggtttgatt tttaatcact ataactaaag gggttgggac ttccagatto 3360

ccaaaggatc cttttaaacc aaagtaaaac tgatttaata gttttactat ttcacatttt 3420

tgtgaaaaat tcacacttac aaattttctt tctacttgaa ataaatccaa ggtggtaact 3480

ggtatctgtc tatcaaataa gttaataaaa atgtgggaaa cagagacaca tgtttatgac 3540

agaaattaag atacaacctt gatatttgtt gctgaatttc agtgtgttac cctctcatgt 3600

aactgaagtt tctttttaag taaaggctca cttttttctt tttgtgaaac agagttttca 3660

tagtagacct atctttgtgg tcaacaggta tctgaggttg ataaatgtag aggctacatt 3720

ttatgatgcc aaaccacaat gacataccat agaacatgat aaaaattttt tgacaaaact 3780

gcttctagta aaaataaato atgtagaage acagatggtt gatggtaaaa tatgtaatag 3840

ctttcagaac aatgcataga tggtgactat ataggaaaac aaaggaattt agagaaaaaa 3900

tatatatata taccaggaaa tgcactcata ggacactttg gaataaaagt ggtagtgttt 3960

gagaatgatg aatgatttgc ctatcatttc aaatgtgcat tattaatcta aaagtcattt 4020

taggcatttg gcatacagac agattttctt cacatttaca ccaattgggg ttacatctct 4080

aataatatgt tgtattttat agtgtaaggt agtcttaatg gtaaagcttc agaagagage 4140

tagcatattt tcttggcatg tgacaataat ctgcactgtc cccagggctc cgtggattag 4200

cccatctcct gaatactaca ctgaatactc caggctttag actgcaagtc atttcttttt 4260

ctttgctgct gctcgtagaa aattggaacc ttgtgaggct gaggaaatct gtttgacttt 4320

tgtgttccat aacatggata aatcaggtcc ttggaatgat cagcctctga tagattgtcc 4380

cagaagacta caaattaaat aaagactaaa gaagtaattg gctgtagagt ggagtgtgga 4440

tttattccta ggtctgaata aggcattgtg tggcatccag agagaggcag gacagaggaa 4500

gcagtgagag agaagcaatt ctagaaaatg tggatacctt gctgctcagt gtggcttata 4560

gacagtagca catgcatccc ccggagcttt gtagagatgc taaagctcag ctcccaccco 4620

agagctactg agtcagaata tgtggtttgt gtgcacgtta aagttagcga tgctggctac 4680

catccttggt tcctggtggc atcttttagg aagagttgct acctgggatg gattctgcat 4740

tgtccccttc cagtggcctt aaagatctat agtgttactt ggaataccga gtatttccca 4800

ggtgtccact attgtgatct gactttagga agacataaat tggatgaagg agagatagca 4860

agcaggtaga tcaactataa gcccagtctt ctcatgaata tttttcgtag tagttatata 4920

gtttatattg gcatcactgg tcccattaaa aagtaagata gettttcttc aattaaaggc 4980

aagagaatta gctcttttaa tagctctgtt agttattatt ttatcccctc ataacacagt 5040

ttaaattctg taaatgactt tagtgacctt gcagcttctt taagacaaag ggactcttgc 5100

aggcaaggga ttgagttttg ggcaggtgat ggagagtgac cctctaaact gggaactgtg 5160

acgacattca gcttcatgtc ttaggagaga gtgagatagg agccactaga agaatgagat 5220

gattcagaca agagattgta ggagattggc tttattctgt tgacaagatg gtaatccgac 5280

ttattttttg gttttttggt gttggtggtt taggaagaca ggaacttctc cacacccggt 5340

agagttcage tgccttttca ttagtcagca agcagttttt cctttctcaa ggcagtccac 5400

atccagcaaa acatttgatt aactggaaag caataccatt ctcatgccag tgtacaaatt 5460

acatgaaaga gcatcatttt tctagtgtct gaggattggc tgcttatggc caattttggc 5520

agcaagacga taggattaaa aatagcttga agatgatcta gtcttaaata atatatttca 5580

tgatgaactt tccttgggaa agtgcatctt tctgcctaca agaatcacat gacccctttc 5640

aataatttat gtagtagaga aaaacacact atttctcata gagttttcag tcatgtgctg 5700

tggtgtgatt gtttctggac attcataaaa ttttatagtt aactgaattc tcttttctgt 5760

tttgttgcta tttaacgtcc attgaaaaca tggctttctt ttgcgcattc tgttactttc 5820

agctgtactt tctaataaga atggattgcc ctttttagca atctttgatt gaactggtac 5880

atttcagatt acttaaatgt catcaggcca cacagcatac caggtaacag aaagccataa 5940

attaaaaata aaaaaaaggc aagcaaaatt cttgttgttt tttcttatct ctgttcccag 6000

tcctattgcg ctatttggag ggatgatacg cccactcatg agcgagtgtg tgggtgctgc 6060

atgttaacag tggttcttcc cacccaacat acctccgcac ccttttctaa ggtcactcat 6120

tgtgtcttag cagtagttta gcaaagcagt atctcagcag aagtgcattt gtgctagaaa 6180

acaacactgt ctttgtagtg tacaagtaga acgttttctt tttcccccag agatatattg 6240



tatttgagat tcaaaggttc tgttcaacct ttttaaggta atctaatatc accttattca 6300

ggtataacag taacttgtca atctggtcat cctttctgtc aaccacatgt aggagaccac 6360

tcagtgaatt tactccactg tgaattttct ctttcatccc tcttggtttg gcttaatcaa 6420

ccttaatgtt tgatgtctaa gcaggattaa tgatgaaaat catccaagga ctgacagtta 6480

ttccacagat gtgattgcca gtcttacatg agtcctgcct tgggttaggt tggaggcacg 6540

gcaaggagag ctttgcttct gccctggata aactcacagg ctagtgttgc aggcatctta 6600

ataaactcgt agttatcata cagcctgata agcatgatcc tagactcaga gacttagagg 6660

aaaaaagcaa ataactataa gttattttgc atgtacttca gccttggtct aagaacgtta 6720

tttctgacca tatggctgtt catgtgtgca ttaggcctaa tttaaacagg gccaaaatgt 6780

agatacttta aaaaatactg tgtaacgtag acatatgctt aagagaactg aaaggcaggg 6840

ggagttccct tgttaaatat taacccacta agcactattt atgcatacta agaagactta 6900

ataaacacca gtctacaatt tctaaagcat ttcattaatt ctttttaagt aaaagacaat 6960

caaggctccg attagactga ctggaacagg gtaatttgaa gaactatctt tcttaaataa 7020

ctcttgtatg ccaaaaaata caagtaggtt ttgaaccaga gcgggggctc ttcctttgag 7080

caggggaaaa aaaagcttct gttttgtttt ggtttgaggt tatattactg ttctatttat 7140

caagacactt ctacgatgct agttacagaa attcacagtc cattgtaaca ctggcatttg 7200

ccttcggact tttttgggct tgtggtctgt tcgtttaaat ggagactgta aaactttcaa 7260

aatgccaaca aagctgtttt cacttaaaaa catattttta tagattgtca cttgttgttc 7320

ttatatatgc ccaattctgt atatgctata gcactatttc tctgccctcc atttgccaga 7380

caaaagatac acccatctgt ccttcagtgt gaataaggat tgaatgatta ttcctctctc 7440

ttccaagcca tgggactttc tcataggtgc caccacccct gtgaccatcc cctacctgcc 7500

ttatcattcc accggtgagg gacctctcag gtgtagctcc ttgttaactt ccaattagtg 7560

atgggtagga tttacctgaa gaaaaccgta atgcgcttag atactagcaa aagggagcag 7620

aagtggggag tctaatcaaa gtgagaggat aaccctcacc ccaaacttgc tgcaggcagc 7680

tgggcaggtc aaaattctgt gaccagacac tatccttttc ctctagtgat tataaacttt 7740

aacctgtgca gagaaaagat agtatctgct ggcaaaattt gtacttactt tgattcctct 7800

agtgcaagat tatagtgggg ttatacctga gacttcaata aatgtttgac taactaaact 7860

aaaatagctt agggtaagga ctacttcccc aaacgccctt ttaaacatgt gagaaaggga 7920

atctccctga catactggta tggccatttg tagcaatata ctgagagtga cttgggtgat 7980

tttctggggc gatcaaccac attccatgag caggttaact gtggaagaca cctgcccttg 8040

agcatcgcgt ttgggccaca tgcgtcaatg gggaaatttg tgtttccatt ctgcttcttg 8100

ttttgccttc acaacttcag ggatagaagc gtattccatt tttagttaat aatcagctct 8160

ctggggcttc catgtaatga gtcagaaact gatgactgac tccactctgc tcattatcat 8220

gtctcccaaa aacaacccga gaacccactg tgtcaagtga agctttaatt tttcagggga 8280

ggttttctcc attgagacca atacatcttt tcttgtgaca gatccagtta ccatatttcc 8340

ttatttttaa ctgtcgaaaa gacagttaag ctgcaacaga gtatggtgag tttaccaatt 8400

ttaatacttg aagcaccaaa caaaggatca gtgttgcagg ctgtctcttc ttgacttttt 8460

ccagctctcc ttagcagata accaggatga tattttttct gctttacaac atgatgaatg 8520

ctatatctct atattaactc tgaaattgaa ttgcagccaa atattcctct cagctgcatt 8580

agaattttct aaaagaacat gagacacata aacttagtct tcttagttca atgctatatc 8640

tcagatatat tgatatctga tttacaatta aaataggaat aaaattaagt acaaattata 8700

tcatcagctt taaatattga tttatcttct tgaaaaaaaa aaagcgagtc cataaaggat 8760

ggcagcattg gcatttctgg atgtaaaatt tcagggctat ctcctagcca tatcctttat 8820

ggattcctgc cagcatcttt aaaaacacac acactgaaga cacacagaga ggttttgagg 8880

tattttataa caaaattata agaacaggga gacaaagcca cttactaaac attaaagtga 8940

tagtataaga agaaaatgat ttgaagaagt cctaattgag ggaaatgagc aattgtccac 9000

aaaacttaac cctgggttcc caggaaccgg ggtagtgatg gtcatggaga ggggttttag 9060

aatctggtta tttaggaaaa catgcacact aacttgtttc attgaaaaaa acatttattg 9120

aggccctaca ccatgcaaag ctctatgcta ggtgttttag ttaagcgaaa aaatgtctaa 9180

gataactttt gccttcaagg aacttaccaa tcagtaggag accaagacaa ggatacaaat 9240

cactgtaatc ctggacaatg tgtagtagac agagaggccc aacccagcta cagtggtatc 9300

tgaagagttt catgccggag ataatgttga gacaagtttt agagaacagg caggcgatac 9360

ggggagaggg tctttcaggt agtggaaact ggaggcgtca aagcaggcat gaatgcggga 9420

ggtgtgtttg gggaattgtg gagagtctga tttgactggg gcatggagaa ctctcctgag 9480

ataaatccat agttttgaga acttaccact gcatactaag ttgtgaaact tgtatagaca 9540

gccctcccta tctttgggtt ccacatccat ggattcaacc aactttggat caaaaatata 9600

tggggtaggg caggcacagt ggcttaggcc tgtaatccca gcactgtggg agctcaaggt 9660

gggtggatca cttgaagtca ggagttcaag tccagcctgg ccaacatggt gaaacccttt 9720

ctctactaaa aatagaaaaa ttagccaggt gtggtggtgg gcgcctgtaa tcccagctac 9780

tcgggaggct gaggcaggag aattgcttga acccaggagg cggaggttgc agtgagccga 9840

gatcgtgtca ctgcactcca gcctagggga cagagcgaga ctctgtctca aaaaataaat 9900

aaataaacaa acaaataaat aaaataaagt atataggagg atgtgcatat gcaagtacta 9960

ctcatttaat atcagggact tgagcatctt cagattttgg tatccactgg gggttcctag 10020

agccaatccc ctgaggttac tgaaggatgg ctgcgtttaa ctgtaccagg gatgttgaaa 10080

ggatgttgca aaggttctca gacaaggcag gatgtgtgcg tgggaggaag attgacagtg 10140

tatttgagat tcaaaggttc tgttcaacct ttttaaggta atctaatatc accttattca 6300

ggtataacag taacttgtca atctggtcat cctttctgtc aaccacatgt aggagaccac 6360

tcagtgaatt tactccactg tgaattttct ctttcatccc tcttggtttg gcttaatcaa 6420

ccttaatgtt tgatgtctaa gcaggattaa tgatgaaaat catccaagga ctgacagtta 6480

ttccacagat gtgattgcca gtcttacatg agtcctgcct tgggttaggt tggaggcacg 6540

gcaaggagag ctttgcttct gccctggata aactcacagg ctagtgttgc aggcatctta 6600

ataaactcgt agttatcata cagcctgata agcatgatco tagactcaga gacttagagg 6660

aaaaaagcaa ataactataa gttattttgc atgtacttca gccttggtct aagaacgtta 6720

tttctgacca tatggctgtt catgtgtgca ttaggcctaa tttaaacagg gccaaaatgt 6780

agatacttta aaaaatactg tgtaacgtag acatatgctt aagagaactg aaaggcaggg 6840

ggagttccct tgttaaatat taacccacta agcactattt atgcatacta agaagactta 6900

ataaacacca gtctacaatt tctaaagcat ttcattaatt ctttttaagt aaaagacaat 6960

caaggctccg attagactga ctggaacagg gtaatttgaa gaactatctt tcttaaataa 7020

ctcttgtatg ccaaaaaata caagtaggtt ttgaaccaga gcgggggctc ttcctttgag 7080

caggggaaaa aaaagcttct gttttgtttt ggtttgaggt tatattactg ttctatttat 7140

caagacactt ctacgatgct agttacagaa attcacagtc cattgtaaca ctggcatttg 7200

ccttcggact tttttgggct tgtggtctgt tcgtttaaat ggagactgta aaactttcaa 7260

aatgccaaca aagctgtttt cacttaaaaa catattttta tagattgtca cttgttgttc 7320

ttatatatgc ccaattctgt atatgctata gcactattta tctgccctcc atttgccaga 7380

caaaagatac acccatctgt ccttcagtgt gaataaggat tgaatgatta ttcctctctc 7440

ttccaagcca tgggactttc tcataggtgc caccacccct gtgaccatcc cctacctgcc 7500

ttatcattcc accggtgagg gacctctcag gtgtagctcc ttgttaactt ccaattagtg 7560

atgggtagga tttacctgaa gaaaaccgta atgcgcttag atactagcaa aagggagcag 7620

aagtggggag tctaatcaaa gtgagaggat aaccctcacc ccaaacttgc tgcaggcage 7680

tgggcaggtc aaaattctgt gaccagacac tatccttttc ctctagtgat tataaacttt 7740

aacctgtgca gagaaaagat agtatctgct ggcaaaattt gtacttactt tgattcctct 7800

agtgcaagat tatagtgggg ttatacctga gacttcaata aatgtttgac taactaaact 7860

aaaatagctt agggtaagga ctacttcccc aaacgccctt ttaaacatgt gagaaaggga 7920

atctccctga catactggta tggccatttg tagcaatata ctgagagtga cttgggtgat 7980

tttctggggc gatcaaccac attccatgag caggttaact gtggaagaca cctgcccttg 8040

agcatcgcgt ttgggccaca tgcgtcaatg gggaaatttg tgtttccatt ctgcttcttg 8100

ttttgccttc acaacttcag ggatagaaga gtattccatt tttagttaat aatcagctct 8160

ctggggcttc catgtaatga gtcagaaact gatgactgac tccactctgc tcattatcat 8220

gtctcccaaa aacaacccga gaacccactg tgtcaagtga agctttaatt tttcagggga 8280

ggttttctcc attgagacca atacatcttt tcttgtgaca gatccagtta ccatatttcc 8340

ttatttttaa ctgtcgaaaa gacagttaag ctgcaacaga gtatggtgag tttaccaatt 8400

ttaatacttg aagcaccaaa caaaggatca gtgttgcagg ctgtctcttc ttgacttttt 8460

ccagctctcc ttagcagata accaggatga tattttttct gctttacaac atgatgaatg 8520

ctatatctct atattaacto tgaaattgaa ttgcagccaa atattcctct cagctgcatt 8580

agaattttct aaaagaacat gagacacata aacttagtct tcttagttca atgctatato 8640

tcagatatat tgatatctga tttacaatta aaataggaat aaaattaagt acaaattata 8700

tcatcagctt taaatattga tttatcttct tgaaaaaaaa aaagcgagtc cataaaggat 8760

ggcagcattg gcatttctgg atgtaaaatt tcagggctat ctcctagcca tatcctttat 8820

ggattcctgc cagcatcttt aaaaacacac acactgaaga cacacagaga ggttttgagg 8880

tattttataa caaaattata agaacaggga gacaaagcca cttactaaac attaaagtga 8940

tagtataaga agaaaatgat ttgaagaagt cctaattgag ggaaatgaga aattgtccac 9000

aaaacttaac cctgggttcc caggaaccgg ggtagtgatg gtcatggaga ggggttttag 9060

aatctggtta tttaggaaaa catgcacact aacttgtttc attgaaaaaa acatttattg 9120

aggccctaca ccatgcaaag ctctatgcta ggtgttttag ttaagcgaaa aaatgtctaa 9180

gataactttt gccttcaagg aacttaccaa tcagtaggag accaagacaa ggatacaaat 9240

cactgtaatc ctggacaatg tgtagtagac agagaggccc aacccagcta cagtggtato 9300

tgaagagttt catgccggag ataatgttga gacaagtttt agagaacagg caggcgatac 9360

ggggagaggg tctttcaggt agtggaaact ggaggcgtca aagcaggcat gaatgcggga 9420

ggtgtgtttg gggaattgtg gagagtctga tttgactggg gcatggagaa ctctcctgag 9480

ataaatccat agttttgaga acttaccact gcatactaag ttgtgaaact tgtatagaca 9540

gccctcccta tctttgggtt ccacatccat ggattcaacc aactttggat caaaaatata 9600

tggggtaggg caggcacagt ggcttaggcc tgtaatccca gcactgtggg agctcaaggt 9660

gggtggatca cttgaagtca ggagttcaag tccagcctgg ccaacatggt gaaacccttt 9720

ctctactaaa aatagaaaaa ttagccaggt gtggtggtgg gcgcctgtaa tcccagctac 9780

tcgggaggct gaggcaggag aattgcttga acccaggagg cggaggttgc agtgagccga 9840

gatcgtgtca ctgcactcca gcctagggga cagagcgaga ctctgtctca aaaaataaat 9900

aaataaacaa acaaataaat aaaataaagt atataggagg atgtgcatat gcaagtacta 9960

ctcatttaat atcagggact tgagcatctt cagattttgg tatccactgg gggttcctag 10020

agccaatccc ctgaggttac tgaaggatgg ctgcgtttaa ctgtaccagg gatgttgaaa 10080

ggatgttgca aaggttctca gacaaggcag gatgtgtgcg tgggaggaag attgacagtg 10140



actgagcctg gacgggggag accaggtatg aggtctgaag cacctggaac agaaaggaca 10200

ggacagatgt gggcacactg cacgtgtaga atcaaaggac tgacagcagg tcgaatgtga 10260

ggaatgaggg agggaaagaa tcaggactca agtgccatcc tggctgcctc aaaaaatgat 10320

actgtcttcc agagggaaag gaaagataac aacagttact gctttgtggc gtacatgtga 10380

tgaatttcat tttggacatt ccagtaggat atccaagtgg aaatgcccag taagccttag 10440

acataaggat ctggatctca agagaaaaat tgaggttgaa ccataatatg tctttcccct 10500

cgaatcatgt aggtttctct tttgccttct ttcattgccc taagtggtcc taaatgctac 10560

tgctgatgct gtcttagttt gcgactgttg tttgcacccc accttttccc aaaggtaatc 10620

tgtagacttg catggattgg gttaaggtgg ttaacctgca gctttgctgt tcaaagcttg 10680

gcttcccact accagtttgc caacttaatg agtacttcaa cttgagtcaa attagtattg 10740

ttccaaatat cctaatagta tcctctatgt gtgactctag gtcttacaaa atcaaggtgt 10800

cctttctcat tgagacttcc ttattaataa aatatttctt ctattaaatt caacctggca 10860

ccaagcatag taggtaatag gcacacacaa tgactgttta ttgaatgaat gaataaaatg 10920

attatgttag ggcattctga gcaattcatc ctaagcagct aattttctcc tacttctttt 10980

attatagtgt gtgtttgtgt gtgtgtgtgt gtgtgtctga aatgtcccat cctacaggtt 11040

cattaatatt taatagaaat gaaagaagaa aaatacctat taagtgtttt gatttcatcc 11100

ttttcattga attgaaaaag tatatcattt attcctgaag agaaatctag attttgctct 11160

atattaaaca tttgacattt attggtcctt aatgctaata tagataccag cctgctggtt 11220

gtcacattct atctgtttat acgaaggttg tagacacaca gtgtatgtac atatgcctag 11280

ttgctctcat tccttttgtt tcacatctca agcctaaccc agactgaaaa ggttttgaag 11340

gctgagatta ttcatcaccc catcattata gaaagcaggg ctggcccaag gttctcacag 11400

tgggagcaag gtggatttta actctgatca gtgttgtagc tcaaatataa aaagaactgc 11460

agcacaaaag tcacaaggat aaatgatccc ctcgttcttc tcccataaaa ataagcagcc 11520

aattgaaggt ggaagtcagt acagtgcggc attcccagag gcgacagaac ctaagattcc 11580

atttctaaag acactgctca acaagaagac cacctgggat gtcttacata aaaccattgg 11640

cctggcagct tttggctgag ttctctattc tggttcaagc cagcatcaca gcctatctgt 11700

ggttttaaca actgatggaa tttgtatttt gagaaccctc atccgttagc atgaagcaaa 11760

ctcaaagcat tgttgctcat cagttgtcat ctgtttgaga aagattttga tttgtttact 11820

tgtagtgaag cttgaccata cttctccagg ggctttttaa aaagatgaat gtgtcagctt 11880

gtagatttgt ccccatgaat gaaaccacaa gcaaattctc ttctctcttc cagcctccct 11940

tcctccctct tgtttcttca gtggccatct gtgcattatg ttcccattgc caggccctct 12000

tcaagcagct tatctatgag tgaattcaga aacttcaaat tataaaggac acccagataa 12060

ttggcctgtt ctccaaagta tctgtcccct gtgctgctgc cagattcctt cttaatgaat 12120

acatccagtg acagtgggat tcttgagctt gtccgtatct gtgagaaaat gagctctcct 12180

gctttgtaac agcttgtggc tcagggaaaa aaatgacagc cattgcacaa gtttcctttg 12240

aatgtagttt tctttcccat aaatgatact ttgagaatac agttaagggg ttattagttt 12300

tctatttcat gcttggcctg tgtgtgagaa taacacaagc tgtcactgca aatcagtagc 12360

taaaaatgct ttgtctggtt aatgtgaaca tttaatattt ggctcaatta aaaattaacc 12420

gatgaaagta catgtcattg gaatttgaaa ataccttttg tacggaatac ttaaagggca 12480

tcacccatga ctaaaccagt gcttttaaaa tatggagaat atggggaaat ttaatatgag 12540

ttgggatact tgactctttt ttaaaacctc tctacctgtt tggcacaaca gggtattgat 12600

aaagagtggg ctcattgtta tggcaaagga ttcacttgca tctctgtgtt tttaagtggg 12660

taattgtttt tttgcactca gtcacatgat taaagcagac agaacaagag atcagttatt 12720

catttatacc atacttttaa aaaaatattg agccaggccc tggggaagtg ggaagtgaga 12780

gccagagcgg cgtggctgat agtctagggc agtgctatcc aatcttttgg cttccctggg 12840

ccacattgga agaagaagaa ttgtcttggg ccacacgtaa aatacgctaa cacgaatgat 12900

agctgatgag ctaaaaaaaa aaaaaaagca caaaaaaacc tcataatatt ttaagaaagt 12960

ttacaaatgt gtgttgggct gtattcaaag cctgccatgg attggacaag cttggtctgg 13020

gggagtgaag accattcaac atcagctgca ggagagcatg tttaaagcta tgagaagaga 13080

tgcagcaata gtggtggcat ttattggagt caaggaagtc ttcccaggaa ggggactgaa 13140

gcctgaagga tgagcaggaa tcaatgtagt gaagtgggtg ggaggaacca agtgtggccc 13200

caggcagaac ttcaggaaca aaggccagag gcaagcggcc acatggtgga ctgcaggagc 13260

tgaggagttc agcctggctg gagtggagag tgcaagtggg tgggtcagaa agatgatgct 13320

agaggtggcc caccctggaa gagtttgttt cagatacgtc accctgactc cactccagac 13380

cgttaatgag acgggggaga aatcagtgac cagatagaag gctctttcag caaacgggca 13440

agagatcaag tgcctgacct agaggaatgg tagtgggaac ggcaagaaat tgctagcttt 13500

gcacaatgat taggactaga gtggagagat tttttggaag aggtaatgat tgactgaatg 13560

ctttagaaca tggctcagtt cttcctcagc tttgctggtc tttctgtaca acttggaaag 13620

aatgtggtca ttgttctggt tatatataaa tgcttttttg tgttttttgt ttgtttgttt 13680

atttgtttgt ttttggagat aaggtcttgc tctgttgccc aggctggagt gcagtggcac 13740

catatcggtt cactgctgcc tcgaactccg gggctcaagt gatcctccca cctcagtctc 13800

ctgagtagct gggactacag gtgcatgcca ccacacctag ataatgtctg tcttatcttt 13860

ttttgcgaca ggatctcact ttgttgccca ggctggtcac aaactcctgg cttcaagcaa 13920

tcctcctgcc tccgcctccc aaagtactgg gattacaggc atgggtcacc tcacctgacc 13980

ttatacaaat atatattttt tcttatttca cttttaaaaa attgtctggt taaaaactat 14040

actgagcctg gacgggggag accaggtatg aggtctgaag cacctggaac agaaaggaca 10200

ggacagatgt gggcacactg cacgtgtaga atcaaaggac tgacagcagg tcgaatgtga 10260

ggaatgaggg agggaaagaa tcaggactca agtgccatcc tggctgcctc aaaaaatgat 10320

actgtcttcc agagggaaag gaaagataac aacagttact gctttgtggc gtacatgtga 10380

tgaatttcat tttggacatt ccagtaggat atccaagtgg aaatgcccag taagccttag 10440

acataaggat ctggatctca agagaaaaat tgaggttgaa ccataatatg tctttcccct 10500

cgaatcatgt aggtttctct tttgccttct ttcattgccc taagtggtcc taaatgctac 10560

tgctgatgct gtcttagttt gcgactgttg tttgcacccc accttttccc aaaggtaatc 10620

tgtagacttg catggattgg gttaaggtgg ttaacctgca gctttgctgt tcaaagcttg 10680

gcttcccact accagtttgc caacttaatg agtacttcaa cttgagtcaa attagtattg 10740

ttccaaatat cctaatagta tcctctatgt gtgactctag gtcttacaaa atcaaggtgt 10800

cctttctcat tgagacttcc ttattaataa aatatttctt ctattaaatt caacctggca 10860

ccaagcatag taggtaatag gcacacacaa tgactgttta ttgaatgaat gaataaaatg 10920

attatgttag ggcattctga gcaattcatc ctaagcagct aattttctcc tacttctttt 10980

attatagtgt gtgtttgtgt gtgtgtgtgt gtgtgtctga aatgtcccat cctacaggtt 11040

cattaatatt taatagaaat gaaagaagaa aaatacctat taagtgtttt gatttcatcc 11100

ttttcattga attgaaaaag tatatcattt attcctgaag agaaatctag attttgctct 11160

atattaaaca tttgacattt attggtcctt aatgctaata tagataccag cctgctggtt 11220

gtcacattct atctgtttat acgaaggttg tagacacaca gtgtatgtac atatgcctag 11280

ttgctctcat tccttttgtt tcacatctca agectaacco agactgaaaa ggttttgaag 11340

gctgagatta ttcatcaccc catcattata gaaagcaggg ctggcccaag gttctcacag 11400

tgggagcaag gtggatttta actctgatca gtgttgtagc tcaaatataa aaagaactgc 11460

agcacaaaag tcacaaggat aaatgatccc ctcgttcttc tcccataaaa ataagcagcc 11520

aattgaaggt ggaagtcagt acagtgeggc attcccagag gcgacagaac ctaagattcc 11580

atttctaaag acactgctca acaagaagac cacctgggat gtcttacata aaaccattgg 11640

cctggcagct tttggctgag ttctctattc tggttcaage cagcatcaca gcctatctgt 11700

ggttttaaca actgatggaa tttgtatttt gagaaccctc atccgttagc atgaagcaaa 11760

ctcaaagcat tgttgctcat cagttgtcat ctgtttgaga aagattttga tttgtttact 11820

tgtagtgaag cttgaccata cttctccagg ggctttttaa aaagatgaat gtgtcagctt 11880

gtagatttgt ccccatgaat gaaaccacaa gcaaattctc ttctctcttc cageeteect 11940

tcctccctct tgtttcttca gtggccatct gtgcattatg ttcccattgc caggccctct 12000

tcaagcagct tatctatgag tgaattcaga aacttcaaat tataaaggac acccagataa 12060

ttggcctgtt ctccaaagta tctgtcccct gtgctgctgc cagattcctt cttaatgaat 12120

acatccagtg acagtgggat tcttgagctt gtccgtatct gtgagaaaat gagctctcct 12180

gctttgtaac agcttgtggc tcagggaaaa aaatgacage cattgcacaa gtttcctttg 12240

aatgtagttt tctttcccat aaatgatact ttgagaatac agttaagggg ttattagttt 12300

tctatttcat gcttggcctg tgtgtgagaa taacacaage tgtcactgca aatcagtage 12360

taaaaatgct ttgtctggtt aatgtgaaca tttaatattt ggctcaatta aaaattaacc 12420

gatgaaagta catgtcattg gaatttgaaa ataccttttg tacggaatac ttaaagggca 12480

tcacccatga ctaaaccagt gcttttaaaa tatggagaat atggggaaat ttaatatgag 12540

ttgggatact tgactctttt ttaaaacctc tctacctgtt tggcacaaca gggtattgat 12600

aaagagtggg ctcattgtta tggcaaagga ttcacttgca tctctgtgtt tttaagtggg 12660

taattgtttt tttgcactca gtcacatgat taaagcagac agaacaagag atcagttatt 12720

catttatacc atacttttaa aaaaatattg agccaggccc tggggaagtg ggaagtgaga 12780

gccagagcgg cgtggctgat agtctagggc agtgctatcc aatcttttgg cttccctggg 12840

ccacattgga agaagaagaa ttgtcttggg ccacacgtaa aatacgctaa cacgaatgat 12900

agctgatgag ctaaaaaaaa aaaaaaagca caaaaaaacc tcataatatt ttaagaaagt 12960

ttacaaatgt gtgttgggct gtattcaaag cctgccatgg attggacaag cttggtctgg 13020

gggagtgaag accattcaac atcagctgca ggagagcatg tttaaagcta tgagaagaga 13080

tgcagcaata gtggtggcat ttattggagt caaggaagtc ttcccaggaa ggggactgaa 13140

gcctgaagga tgagcaggaa tcaatgtagt gaagtgggtg ggaggaacca agtgtggccc 13200

caggcagaac ttcaggaaca aaggccagag gcaagcggcc acatggtgga ctgcaggage 13260

tgaggagttc agcctggctg gagtggagag tgcaagtggg tgggtcagaa agatgatgct 13320

agaggtggcc caccctggaa gagtttgttt cagatacgtc accctgactc cactccagac 13380

cgttaatgag acgggggaga aatcagtgac cagatagaag gctctttcag caaacgggca 13440

agagatcaag tgcctgacct agaggaatgg tagtgggaac ggcaagaaat tgctagcttt 13500

gcacaatgat taggactaga gtggagagat tttttggaag aggtaatgat tgactgaatg 13560

ctttagaaca tggctcagtt cttcctcage tttgctggtc tttctgtaca acttggaaag 13620

aatgtggtca ttgttctggt tatatataaa tgcttttttg tgttttttgt ttgtttgttt 13680

atttgtttgt ttttggagat aaggtcttgc tctgttgccc aggctggagt gcagtggcac 13740

catatcggtt cactgctgcc tcgaactccg gggctcaagt gatcctccca cctcagtctc 13800

ctgagtagct gggactacag gtgcatgcca ccacacctag ataatgtctg tcttatcttt 13860

ttttgcgaca ggatctcact ttgttgccca ggctggtcac aaactcctgg cttcaagcaa 13920

tcctcctgcc tccgcctccc aaagtactgg gattacaggc atgggtcacc tcacctgace 13980

ttatacaaat atatattttt tcttatttca cttttaaaaa attgtctggt taaaaactat 14040



ttttgttaga attcaccgtg tgataaatct ttattaacta tcagttaata aaagtatatt 14100

tgaggaaaga attcaattat gaaaggcagt tttcatagaa tttttttccg ggtgaaaaaa 14160

atgacagtgg tttcttgcct ttacgtagga ttttaaagtt tctaaaaaaa aattccatat 14220

ctgttggccc atttgatctt cacaacaacc ctaagcaagg cagatattgt attccaactt 14280

ctccctactt tcctccccac acacactgtt agttatttgt ttatgcccat gtaaagaaga 14340

aagttcgccc aacaaaggtg tgtacgagcc aataagcaca ggaagagctg atattcattc 14400

cctgggttgg gaatcccgta gatatttctt tatcctgtgc tgcttctctg gatatgtgtt 14460

cataaagaca caagattgct tagtagagac tgaaatatat tgcattttga aaactagtat 14520

actctactgc tttctgtgtc aaaaatgttc agggaaattg gaatgcagtc ttttgtttct 14580

ggttactttc ccttcttcga ttcagccttt gcagcgtttc tcatgcttgc agcagagggg 14640

gatctagctg cttccatttg gtgcctacca tcagctcaag accctgtgag gatgcgctta 14700

tgagccaggc gggcttggac atgagctgaa gggacagtag taggattgac gtgcgaggtc 14760

tctaacactt gaaggccctg taaaacagcc cctttcaaca ggggccaatt ggaattagat 14820

gaacatgtgt gactgttttt gcttgttgac acctgactag caacggtgtt atgttagcat 14880

gctgtttgct gcctttattt ctttgaattc ctcagagtcc ttatttatta ttttcaaagg 14940

ttgtaattag ctttaatcgg aagtgcccgt aagtgtagtc ctgtaaatgt tgctcttcca 15000

tctttctttt ttcttttccc aagaaaatgc cgcattggac catcaggaaa aataactaat 15060

gggtactagg cttgatacgt gggtggatga aataatctgt ataacaacat ccaacaagtt 15120

tacctatgtg acaaacctgt acatgtgccc ctgaacttaa aagtttaaaa aatttaaaaa 15180

ggatgtgaaa caaaaaaatt aaaagaacaa acactaataa atatgaagaa gtccttcaga 15240

gtctttaaat ttgctcatag agcattgact gagacactat ctcctttagt aactaaataa 15300

aattaaaaaa ataacactgg gctcctcttt ttaggtgacc aaaaatattt ggtacatgtt 15360

ttttgaatgt tgaaaatggt ggagccttca tcagtagggt ttccgcagta gtaaagggca 15420

tgttactgca agttcattca atcaacaaat atttataaat atttgtttac tgtaaagagc 15480

ctactctggg ccaatcattg ttctaggggc tggagctata acagaaaaca tgacaggtta 15540

agaactctcc catctcttgt gaatcccaca ttgtgaggaa gtcagaaaag taaacaactt 15600

aaaaattaac aatataacat aagggccaca aagtaatgaa aacagggcaa tgcagtgcaa 15660

gggtgctgat gggacaatat taacttcttc cttggtcttt gagatttttc aagcagtact 15720

acaagtttac acagaggaga tttaatgggt ttttcttcat taatagttga aaacagtgtt 15780

gtaccttaaa aataataaat gtattagtat aatatagccc ttacatcagt ttaaaatgag 15840

ttaccatgaa caatatgaac ttaaagagac ttttactatt tttggctaaa atgtttagcg 15900

caatcttttc cttacctact catccttctc atttccccat ttccatttat gacaacattg 15960

gtcattggcc tcagtcaccg aaagtcagga ggaaggaagg aaatgaatat ttattgaacc 16020

ccaatatgtg ccagaccctg gatttaacac ttttagggat aggagattat ttaacctcaa 16080

taacctctcc ctgagggcag gaagtggatt tatagatgcg gaaacagagg ttctgcaaag 16140

tcaattgact ttgcctggta agaggcaaaa ccagcatcct ttatttaggc aatccaagtg 16200

atgttcatgt cctctggaac ttaaattttt aaaacaaaaa tttaaacaga aacatattac 16260

aaaagaacaa ctttatgcat gtgacctttt gggttcttta ggaagccagt tagtcatctt 16320

tattttaata actagaaggt gaaatctttc ctacaacatg taattttaag ttctctcata 16380

gttaaaaaat aaatgaaaca actttttttt tctgtctccc ttttgactcc tagagtctgt 16440

ttaaatagcc tttgaaaaat aagtactaat cactggttcc taccaagacc agacacctga 16500

ttcagaagct cttacagggg tcagagtgtg cgttggaaaa acaaacccac agtgccttcc 16560

tggttccaga gaaatgatct cactgtcaaa ttgtaacctg cctaatacct taataaaaag 16620

gtggggaaag tctgcggttt tacctctggt atgatccttt tcccttcact ctttttattt 16680

taggcatgac cttagtgttt tttttcttct agagtccaga ggtggaatga catgtcactc 16740

aggtttacaa gatgaggatg tatctgtttt tatattcagc tgtacatttt attctactta 16800

aaaacaaacc caccttcagc aaccagggcg tatcaaggga gagttatttc catccccctc 16860

agtttaattt ggatacattt ggcccagaac agcacagtgt ttccataata acatttgaac 16920

aggatgccct tgtgttattt gcagggctaa gggagtttca gcatgggcca ggaaactact 16980

ttcttaaaag aaacttaaac gcgaaattct gacaagatag gaaactctta ctgcatcctt 17040

actaaacctc tttttccccc ctactttctc atttatttat atatctcttg tgttatgaaa 17100

catatatagg ttgaatattt aactcactct gaattcatgt gcagaataag tcactcttca 17160

gaaggacaaa aataatgttt taagtggttt gtttaataaa gcacatatta aaaaatttca 17220

attcaacatc ttccctgggc acaacatgtt atgacttttt agagtagagc ttcgtggtat 17280

ttcataagga agccaaaaag gaagggaaat tattattcgg gcagagggac aatagtgacc 17340

tttcattaag caagacagag ttcaccatca ggctccccaa accccaggct ctgtgttagt 17400

tgaactgaac aagccaccaa ctatttcctc tctctctttc tctctttctc tctctttttt 17460

ttttttttga gaaggagttt tgctcttgtt gcccaggctg gagtgcagtg gtgcagtccc 17520

ggctcactgc aacctcagcc tcccgagtag ctgggattac aggcgcctgc cagcacgcct 17580

agctcatttt tttgtatttt ttttagtaga gactggtttt catcatgttg gccaggctgg 17640

tctcgaactc ctgacctcag atgatccacc tgcctcggcc tccctcccaa agtgctggga 17700

ttacaggcgt gagccaccac acctggcctc ctctctttta tagaccagac tactttaaaa 17760

atattcgtcc aatattacct aaaatatttc atttataaga cataacccaa cattgtaata 17820

tttaaaagac tgcattatgt agtttttaca tatccttaag atcctaatga attcagataa 17880

tcagtatttt tgttctttta acagctttac atgtgacctc ttagttctag agtttgatct 17940

ttttgttaga attcaccgtg tgataaatct ttattaacta tcagttaata aaagtatatt 14100

tgaggaaaga attcaattat gaaaggcagt tttcatagaa tttttttccg ggtgaaaaaa 14160

atgacagtgg tttcttgcct ttacgtagga ttttaaagtt tctaaaaaaa aattccatat 14220

ctgttggccc atttgatctt cacaacaacc ctaagcaagg cagatattgt attccaactt 14280

ctccctactt tcctccccac acacactgtt agttatttgt ttatgcccat gtaaagaaga 14340

aagttcgccc aacaaaggtg tgtacgagcc aataagcaca ggaagagctg atattcatto 14400

cctgggttgg gaatcccgta gatatttctt tatcctgtgc tgcttctctg gatatgtgtt 14460

cataaagaca caagattgct tagtagagac tgaaatatat tgcattttga aaactagtat 14520

actctactga tttctgtgtc aaaaatgttc agggaaattg gaatgcagtc ttttgtttct 14580

ggttactttc ccttcttcga ttcagccttt gcagcgtttc tcatgcttgc agcagagggg 14640

gatctagctg cttccatttg gtgcctacca tcagctcaag accctgtgag gatgcgctta 14700

tgagccaggc gggcttggac atgagctgaa gggacagtag taggattgac gtgcgaggto 14760

tctaacactt gaaggccctg taaaacagcc cctttcaaca ggggccaatt ggaattagat 14820

gaacatgtgt gactgttttt gcttgttgac acctgactag caacggtgtt atgttagcat 14880

gctgtttgct gcctttattt ctttgaattc ctcagagtcc ttatttatta ttttcaaagg 14940

ttgtaattag ctttaatcgg aagtgcccgt aagtgtagte ctgtaaatgt tgctcttcca 15000

tctttctttt ttcttttccc aagaaaatga cgcattggac catcaggaaa aataactaat 15060

gggtactagg cttgatacgt gggtggatga aataatctgt ataacaacat ccaacaagtt 15120

tacctatgtg acaaacctgt acatgtgccc ctgaacttaa aagtttaaaa aatttaaaaa 15180

ggatgtgaaa caaaaaaatt aaaagaacaa acactaataa atatgaagaa gtccttcaga 15240

gtctttaaat ttgctcatag agcattgact gagacactat ctcctttagt aactaaataa 15300

aattaaaaaa ataacactgg gctcctcttt ttaggtgace aaaaatattt ggtacatgtt 15360

ttttgaatgt tgaaaatggt ggagccttca tcagtagggt ttccgcagta gtaaagggca 15420

tgttactgca agttcattca atcaacaaat atttataaat atttgtttac tgtaaagaga 15480

ctactctggg ccaatcattg ttctaggggc tggagctata acagaaaaca tgacaggtta 15540

agaactctcc catctcttgt gaatcccaca ttgtgaggaa gtcagaaaag taaacaactt 15600

aaaaattaac aatataacat aagggccaca aagtaatgaa aacagggcaa tgcagtgcaa 15660

gggtgctgat gggacaatat taacttcttc cttggtcttt gagatttttc aagcagtact 15720

acaagtttac acagaggaga tttaatgggt ttttcttcat taatagttga aaacagtgtt 15780

gtaccttaaa aataataaat gtattagtat aatatagccc ttacatcagt ttaaaatgag 15840

ttaccatgaa caatatgaac ttaaagagac ttttactatt tttggctaaa atgtttagcg 15900

caatcttttc cttacctact catccttctc atttccccat ttccatttat gacaacattg 15960

gtcattggcc tcagtcaccg aaagtcagga ggaaggaagg aaatgaatat ttattgaaco 16020

ccaatatgtg ccagaccctg gatttaacao ttttagggat aggagattat ttaacctcaa 16080

taacctctcc ctgagggcag gaagtggatt tatagatgcg gaaacagagg ttctgcaaag 16140

tcaattgact ttgcctggta agaggcaaaa ccagcatect ttatttagga aatccaagtg 16200

atgttcatgt cctctggaac ttaaattttt aaaacaaaaa tttaaacaga aacatattac 16260

aaaagaacaa ctttatgcat gtgacctttt gggttcttta ggaagccagt tagtcatctt 16320

tattttaata actagaaggt gaaatctttc ctacaacatg taattttaag ttctctcata 16380

gttaaaaaat aaatgaaaca actttttttt tctgtctccc ttttgactcc tagagtctgt 16440

ttaaatagcc tttgaaaaat aagtactaat cactggttca taccaagacc agacacctga 16500

ttcagaagct cttacagggg tcagagtgtg cgttggaaaa acaaacccac agtgccttcc 16560

tggttccaga gaaatgatct cactgtcaaa ttgtaacctg cctaatacct taataaaaag 16620

gtggggaaag tctgcggttt tacctctggt atgatccttt tcccttcact ctttttattt 16680

taggcatgac cttagtgttt tttttcttct agagtccaga ggtggaatga catgtcacto 16740

aggtttacaa gatgaggatg tatctgtttt tatattcage tgtacatttt attctactta 16800

aaaacaaacc caccttcage aaccagggcg tatcaaggga gagttatttc catccccctc 16860

agtttaattt ggatacattt ggcccagaac agcacagtgt ttccataata acatttgaac 16920

aggatgccct tgtgttattt gcagggctaa gggagtttca gcatgggcca ggaaactact 16980

ttcttaaaag aaacttaaac gcgaaattct gacaagatag gaaactctta ctgcatcctt 17040

actaaacctc tttttccccc ctactttctc atttatttat atatctcttg tgttatgaaa 17100

catatatagg ttgaatattt aactcactct gaattcatgt gcagaataag tcactcttca 17160

gaaggacaaa aataatgttt taagtggttt gtttaataaa gcacatatta aaaaatttca 17220

attcaacatc ttccctgggc acaacatgtt atgacttttt agagtagaga ttcgtggtat 17280

ttcataagga agccaaaaag gaagggaaat tattattcgg gcagagggac aatagtgace 17340

tttcattaag caagacagag ttcaccatca ggctccccaa accccaggct ctgtgttagt 17400

tgaactgaac aagccaccaa ctatttcctc tctctctttc tctctttctc tctctttttt 17460

ttttttttga gaaggagttt tgctcttgtt gcccaggctg gagtgcagtg gtgcagtcco 17520

ggctcactgc aacctcagcc tcccgagtag ctgggattac aggcgcctgc cagcacgeet 17580

agctcatttt tttgtatttt ttttagtaga gactggtttt catcatgttg gccaggctgg 17640

tctcgaactc ctgacctcag atgatccacc tgcctcggcc tccctcccaa agtgctggga 17700

ttacaggcgt gagecaccac acctggcctc ctctctttta tagaccagac tactttaaaa 17760

atattcgtcc aatattacct aaaatatttc atttataaga cataacccaa cattgtaata 17820

tttaaaagac tgcattatgt agtttttaca tatccttaag atcctaatga attcagataa 17880

tcagtatttt tgttctttta acagctttac atgtgacctc ttagttctag agtttgatct 17940



caggagaagg gaagagtaga tttggattct gtgccgtgga caggcgcact ggtttcccgt 18000

gtgaaaagga caaagccccg ccccttctgg agctcagttc tctttgggat tattcataat 18060

gttctccaag aagctcggag tgcctgtttg tcgccagtac tgtaatttgt gagtaaaaga 18120

tctttatgat tgcaaaatac attagcgcct tcggagatca ttgtttcttg atgacggtgt 18180

gaatcacaac taggaactag gaagtcattt cagccccttc tgtgcagagg gatgtcatga 18240

agtacatatg ctaaagttca tacccattgc tcataagagc tcagccaacc ttctcaacca 18300

gttcatgtaa aaatatatct gtataaatat gcatacgtat gtatgtatgt ggtgtgtgtg 18360

tgagttaaga tatacataaa atttacgttt tccaccaatt ttaaatgtat agttcagtgg 18420

ctttcagcac atttactttg ttacataaac cattattatg taagccatta ctgacatctg 18480

tttccagaac ttgttcatca ttccaaatgg aaactctacc cattaaacta taactccctg 18540

tttctttttc tccccagtcc taggtagcca ctattctatt ttctgtctct ataaatttga 18600

ctcttcgagg aagaatttga ttcttcccat aagtggaatc agacaatatt tgtccttttg 18660

tgtctagctt gttttatcta acatattttc agagttcacc catgtcatgg catgcatcag 18720

aatttcattc ctttttaagg ctgaataata ttccatacca tttgcttttt taaaagtcca 18780

ttttctcaaa aaattggttg tcatttccac tccccaccca gccaatagaa acagcaaata 18840

tattaaatta gaattgacct gacagaggag gtaatggagg cctgtaaatt attcaaagaa 18900

ttattttaga gtctgacagc aaggaagaag acaaaaatgc tcttaaaacc agctcaggag 18960

tctctgaggc tcttctgcgt ggggcaggca gtcacaaaga tctctacggc tcctggagtt 19020

ctcgctggat cgtagcacag gacaatctta gtgattccta atgatgccac tgagtcatca 19080

agacagagtt attttctgta ggaagagtca aagagttcag ggaaagtgag tagtaagtta 19140

cagaaatatc tccattccaa atggttaaaa ttttttaaaa gtttaggctt cagtcatctg 19200

aaaaatttac ttgtgtgaaa tgattcagtc cagactgtag tgaaagagag gaatcccagc 19260

aatatcaaag taaaatacac acacacacac acacacacac acagagagag agagagaagg 19320

agcacaagat ctctttcttt tttgtttttt tctctttttt tttgaacaaa ctcttacata 19380

tccttcaagc ccaggccaaa tggcaccttc tctgtgaatg tgtgtgtgtt aaataggcag 19440

agagaccttc aggggcgttt gctgacttct ttcattcttt ttcatctcct acctcccttt 19500

ctagagtaga gaattagtag gaacttgact caagtggacg gggatgtaat ttctaggggg 19560

agtttttgct gtcttactgc atctaaatta ttctgtctgt gcataaatta agttgtacac 19620

atatttagaa gagccacctc ccccactgca ggatgcatag agtggttttt gtgaggagct 19680

gctttgcagc ctcaactctg cctcctgact tcattttgaa accactgtac aataaaacgt 19740

ggtcatttgt ttgttccaca ttctttgtgc ctactgggtt tctggacatg atctctggcc 19800

ttggggggga cagtctcctg gggaaacaga cacacaaaca gatctattac agtccagtga 19860

gttttttcct gggaaagtta aggatggttt cacagagaag gtgccgtttg gcctgggctt 19920

gaaggataca taagagtttg ttcaaaaaaa aaaagaaaaa gaaaaaaaaa aagcaagaga 19980

tcttgctctc tggagaatgt gaaagggtac catatgcaaa taagcagagt aattgaaggg 20040

cctgccaagc ttgggaatgg caaaaaggcc agagtgacca gaagagaggc agttggggat 20100

ggaatggaag gggatgaagc gggaagatag tggaggctcg ctctccaagg ctctatgtgc 20160

cccactaagg agtttgatta gacctttcct gcagtggaat gccagtaaaa ggtttctagc 20220

aggatactaa gtgacatggc tggatttttt tgttgatgaa aatactgctg gtagcagtgt 20280

gttggtggca ctgagggcag caaggaggcc agatgggaag gtggggtcag gtgcccaagt 20340

gaaggtgctg ggcagctgcc ccaaggcatg ggcagtagga actcccagga tgggactacc 20400

tgaaaaggtg ttctaaggta gaatcaacaa gattgtgcac agttgatcat cgctgaacac 20460

tcagtgctta gcgcaaggca agcacataat agatgctcag taatattgac taaatgaatg 20520

aatgcacagg cagctgggta cacatgacaa gcagtacaag caagtgttaa agtgacaccc 20580

cagctatact cacaacagtg ataaagcaga ggttcacatg gcctgtactt tgcccaactc 20640

tttctaaacg ttctatcact attcgtgtat ttctttctta caacagtact gggaggtggt 20700

ggtgttttta tccttgtctt gcagatgaga acactgaggc ttgcagaggg ggacccatta 20760

cagctgtttg ggtggctggg ctggaatttg aacccaggcg gttttggagt acttggagcc 20820

cttaattctg ttgctctgct gccgcccagc ttttgagcct tccaggaagc tgctgctttc 20880

aaggccccag aagtgatgac tcggggcaaa cctaagtggt ggcaggatgc agagaagcct 20940

gtttaggaaa ccatttatct cacgtagaca tgccatctga gatgacctta gtagaaataa 21000

caatggcaat gataacagct ccgcagcctt ttccctggca taagaaacta gttttgtaat 21060

gaaaatggaa tttctctggg gaatagtcct agaaagagat aggtagttga gataaaaata 21120

acaaaatata aaatagcatt gcattgtttt ctgtgtattt ttccttccac ctttgtcctt 21180

ctctgttgtg taatttacct tgttcccttg gccatgggta ggttgggcat cactgtgatt 21240

tgacttttgt cctttgtccc aaagaaaggg atgagtgtgt gcatttagag gtagctattt 21300

gcaccttgcc tggagcttgc catcaacata gctagctaaa aggaggagag gcccttgagg 21360

gtaaaccttg ctttaggagt cgaagccctt ggctttctgg aatgaagggt ggtgagtttg 21420

gtttcccaga tggcccatgg gccagaatct gagctccttg gcattcaggt gtgtgtgccg 21480

ttctggatca ttacaaccac gactgagctg tgttttcaag ccataggtca gagtcgtgta 21540

aaataaactc ttgtcataac aaaggatgcg gcagccagat tgcagctcgg agttccttca 21600

ctcatttacc ccagaggaca ctgattttca tgtcagcata gggaagagat tccatttgtc 21660

tgccgattct aattgggggt ctgtcttgct cgaccaccct ggtaaatggt gataaatact 21720

ggtggccata gcagcacaga gagagagtgc cggcctggaa acccagccaa gctctcttgg 21780

ctccaatttt atgcaaattt gcctaataga atgcaaatga tttcacagga atacggatcc 21840

caggagaagg gaagagtaga tttggattct gtgccgtgga caggcgcact ggtttcccgt 18000

gtgaaaagga caaagccccg ccccttctgg agctcagttc tctttgggat tattcataat 18060

gttctccaag aagctcggag tgcctgtttg tcgccagtac tgtaatttgt gagtaaaaga 18120

tctttatgat tgcaaaatac attagcgcct tcggagatca ttgtttcttg atgacggtgt 18180

gaatcacaac taggaactag gaagtcattt cagccctto tgtgcagagg gatgtcatga 18240

agtacatatg ctaaagttca tacccattgc tcataagage tcagccaace ttctcaacca 18300

gttcatgtaa aaatatatct gtataaatat gcatacgtat gtatgtatgt ggtgtgtgtg 18360

tgagttaaga tatacataaa atttacgttt tccaccaatt ttaaatgtat agttcagtgg 18420

ctttcagcac atttactttg ttacataaac cattattatg taagccatta ctgacatctg 18480

tttccagaac ttgttcatca ttccaaatgg aaactctacc cattaaacta taactccctg 18540

tttctttttc tccccagtcc taggtagcca ctattctatt ttctgtctct ataaatttga 18600

ctcttcgagg aagaatttga ttcttcccat aagtggaato agacaatatt tgtccttttg 18660

tgtctagctt gttttatcta acatattttc agagttcacc catgtcatgg catgcatcag 18720

aatttcattc ctttttaagg ctgaataata ttccatacca tttgcttttt taaaagtcca 18780

ttttctcaaa aaattggttg tcatttccac tccccaccca gccaatagaa acagcaaata 18840

tattaaatta gaattgacct gacagaggag gtaatggagg cctgtaaatt attcaaagaa 18900

ttattttaga gtctgacaga aaggaagaag acaaaaatgc tcttaaaacc agctcaggag 18960

tctctgaggc tcttctgcgt ggggcaggca gtcacaaaga tctctacggc tcctggagtt 19020

ctcgctggat cgtagcacag gacaatctta gtgattccta atgatgccac tgagtcatca 19080

agacagagtt attttctgta ggaagagtca aagagttcag ggaaagtgag tagtaagtta 19140

cagaaatatc tccattccaa atggttaaaa ttttttaaaa gtttaggctt cagtcatctg 19200

aaaaatttac ttgtgtgaaa tgattcagtc cagactgtag tgaaagagag gaatcccaga 19260

aatatcaaag taaaatacac acacacacac acacacacac acagagagag agagagaagg 19320

agcacaagat ctctttcttt tttgtttttt tctctttttt tttgaacaaa ctcttacata 19380

tccttcaaga ccaggccaaa tggcaccttc tctgtgaatg tgtgtgtgtt aaataggcag 19440

agagaccttc aggggcgttt gctgacttct ttcattcttt ttcatctcct acctcccttt 19500

ctagagtaga gaattagtag gaacttgact caagtggacg gggatgtaat ttctaggggg 19560

agtttttgct gtcttactgc atctaaatta ttctgtctgt gcataaatta agttgtacao 19620

atatttagaa gagecacctc ccccactgca ggatgcatag agtggttttt gtgaggagct 19680

gctttgcage ctcaactctg cctcctgact tcattttgaa accactgtac aataaaacgt 19740

ggtcatttgt ttgttccaca ttctttgtgc ctactgggtt tctggacatg atctctggcc 19800

ttggggggga cagtctcctg gggaaacaga cacacaaaca gatctattac agtccagtga 19860

gttttttcct gggaaagtta aggatggttt cacagagaag gtgccgtttg gcctgggctt 19920

gaaggataca taagagtttg ttcaaaaaaa aaaagaaaaa gaaaaaaaaa aagcaagaga 19980

tcttgctctc tggagaatgt gaaagggtac catatgcaaa taagcagagt aattgaaggg 20040

cctgccaaga ttgggaatgg caaaaaggcc agagtgacca gaagagaggc agttggggat 20100

ggaatggaag gggatgaage gggaagatag tggaggctcg ctctccaagg ctctatgtga 20160

cccactaagg agtttgatta gacctttect gcagtggaat gccagtaaaa ggtttctaga 20220

aggatactaa gtgacatggc tggatttttt tgttgatgaa aatactgctg gtagcagtgt 20280

gttggtggca ctgagggcag caaggaggco agatgggaag gtggggtcag gtgcccaagt 20340

gaaggtgctg ggcagctgcc ccaaggcatg ggcagtagga actcccagga tgggactacc 20400

tgaaaaggtg ttctaaggta gaatcaacaa gattgtgcac agttgatcat cgctgaacac 20460

tcagtgctta gcgcaaggca agcacataat agatgctcag taatattgac taaatgaatg 20520

aatgcacagg cagctgggta cacatgacaa gcagtacaag caagtgttaa agtgacacco 20580

cagctatact cacaacagtg ataaagcaga ggttcacatg gcctgtactt tgcccaacto 20640

tttctaaacg ttctatcact attcgtgtat ttctttctta caacagtact gggaggtggt 20700

ggtgttttta tccttgtctt gcagatgaga acactgagga ttgcagaggg ggacccatta 20760

cagctgtttg ggtggctggg ctggaatttg aacccaggcg gttttggagt acttggagcc 20820

cttaattctg ttgctctgct gccgcccago ttttgageet tccaggaage tgctgctttc 20880

aaggccccag aagtgatgac tcggggcaaa cctaagtggt ggcaggatga agagaagect 20940

gtttaggaaa ccatttatct cacgtagaca tgccatctga gatgacctta gtagaaataa 21000

caatggcaat gataacagct ccgcagcctt ttccctggca taagaaacta gttttgtaat 21060

gaaaatggaa tttctctggg gaatagtect agaaagagat aggtagttga gataaaaata 21120

acaaaatata aaatagcatt gcattgtttt ctgtgtattt ttccttccac ctttgtcctt 21180

ctctgttgtg taatttacct tgttcccttg gccatgggta ggttgggcat cactgtgatt 21240

tgacttttgt cctttgtccc aaagaaaggg atgagtgtgt gcatttagag gtagctattt 21300

gcaccttgcc tggagcttgc catcaacata gctagctaaa aggaggagag gcccttgagg 21360

gtaaaccttg ctttaggagt cgaagccctt ggctttctgg aatgaagggt ggtgagtttg 21420

gtttcccaga tggcccatgg gccagaatct gagctccttg gcattcaggt gtgtgtgccg 21480

ttctggatca ttacaaccac gactgagctg tgttttcaag ccataggtca gagtcgtgta 21540

aaataaactc ttgtcataac aaaggatgcg gcagccagat tgcagctcgg agttccttca 21600

ctcatttacc ccagaggaca ctgattttca tgtcagcata gggaagagat tccatttgtc 21660

tgccgattct aattgggggt ctgtcttgct cgaccaccct ggtaaatggt gataaatact 21720

ggtggccata gcagcacaga gagagagtgc cggcctggaa acccagccaa gctctcttgg 21780

ctccaatttt atgcaaattt gcctaataga atgcaaatga tttcacagga atacggatcc 21840



cagggacacg tgctcatctg ttttcagcag tgttcctggg cttttagaag cagccacttg 21900

agaggccagg caagtccaca gagaggcagg ttaaaggtgg cttgcgaagg aatggctcac 21960

cccatcagcc gatgccacgc ctggaatttc attatgagca gcggctttcc ctttggcagt 22020

ctgcgagcca agacttctgt gttttgggaa caggaaaagg tcaacacaga ctaatgcttt 22080

ttcaaaaagt cctttattct tcctcttatt ctacagattt tctgcgatca cagtatatat 22140

ccaaacattt actcatccta cacatcttga ttgggcattt agtcactaaa aggcactgtg 22200

ctaggcactg agaaaaggct gctctgtgcc accaaggtgt gacaccataa cattgtgtct 22260

aaaatctact cctgccctct ccagtgccgt ggctgtggct accaggctca cgtaatgtgg 22320

ccaatctgaa ttgagatgcg attggagtgt aaaatacaca ccaggtttac tggatttcaa 22380

agatgtagta tgaataaatg aatgcaaaat attttatcaa taatttttat aagaattttg 22440

tgttgaagtg atagtatttt ggatgtatta gtttaataaa atatactaaa cgtgaccact 22500

aaaaatttaa aattacatat gtggttccca ttatatttct ttctttcttt tttttttgag 22560

acagagtttc gctgtgtcgc ccaggctgga gtgcagtggc gtgatcttgg ctcactgcaa 22620

cctccgcctc cagggttcat gccattctcc tgcctcagcc tcccaagcag ctgggactac 22680

aggcgcccgc caccatcccc agctaaattt tttgtatttt tagtagagac agggtttcac 22740

cgtgttaacc aagatggtct caatctcctg aactcgtggt ccgcccgcct cggcctccca 22800

aagtgctggg attacaggcg tgagccaccg tgcggggccg gttcccatta tatttctatt 22860

ggacagcact ggtctagact gctaaccatt tattgcacaa tgtggtcacc tttttattcc 22920

catagttgga tattactata taggaggata gaaagacctt tccttttttc ttcaatgagc 22980

tacagttgtg tagccctttt taaagttcat tcatattcat gttcttgtgg ctcccattgt 23040

cagtctgctg agctgggcag ggaaggcctc accatacttt tacaggtgag catactgaag 23100

tgtaagaggt cactgttgcc agcctgccct aagagttaag ccaagaataa aacttcagta 23160

gtttctgggt ggacgtggtg gctcatgcct gtaatccccg cactgtggga gaccgaggct 23220

ggaggatcac ttgagcccag gtgttcaaga ctagcttgag caacttagca aaaccctgcc 23280

tctacaaaac acaaaacaat taagccaatc atggtggcgt gtgcctgtag tttcagctgc 23340

ttgggaggct gagatgggag gatcccttga ggctgagatg ggaggttgag gctgcagtga 23400

gccatgattg tgccactcca ctccagcctg gatgacagag tgagaccttg tctcaaaaaa 23460

aaggacttca gtagtttcta actcttgcca ggctggacca ttacagctgg gttgggaagg 23520

ttggaaatag aactttcgac ttctattcta gtgtctatta aaaatacact aaaatttatg 23580

catggaaata tttactttta tttctgtacc aaagatgata gaacacagcc cacttagaag 23640

tatttctgtg tgcatgtgta tgtaaataca cacaaacatg ctctgcagct ggctaataaa 23700

acacagtaat caaagcctat agtggatatt cagtgtaaag gtaagacttg ctgaattttg 23760

aggcccattg gggaagggca gggtcagggt gagacaagca tgtggtcaca accagggggc 23820

gttttcttct gttgggagtc aactactgtt agggaaaatt cctggcagcg tggagcaagg 23880

ttggtggatc ccacctgtca gaaaatcctg agactgggtt tagtccttga gggatggaag 23940

gacaaggcag gtaccctgga ccaaagaggc aagggatcca acccaggtag tcacccagca 24000

ttggggatgg cttaggaaaa aggttgggga ggtgcagttc taaggaagaa gagagaattg 24060

atcaagaaga ggaggtggat atgggtgaga gctgtgtagt tgttgaggac atttagggca 24120

acgggccttg ggttgtattc ttctgacccg ccaggcactt gctgtttggg catgtcatat 24180

actcttctga gctttcattt cttcatctgc aaatggggaa gttgagttac agggtccctc 24240

actaacattt tgtgattcta tgagtttcga aggccagaga atcagcaaga attgtattaa 24300

taagctatca atgatggtat aaaggttttg cttctcactg ctgctctttc tgctgtctga 24360

tgtgctgggg gcactgaggt ctatggcaaa tgagatcatt ggcctggacc attcacttgg 24420

cccttgacag acacaagttg ggtctaggat ttctttgcaa ctatagccaa tacatacata 24480

ttgtagtata atatctaaaa acatttatac ctacttgtct ttcttggttc tctctgttct 24540

ccttgtccct acactttcta tgaattataa taataataat aattattact attattatct 24600

ttttttgaga tggagtctcg ctctgtctcc caggctggaa tgcagtggca caatctcggc 24660

tcactgcaac ctctgcctcc caggttcaag cagttctctg ccccagcctc ctgagtagct 24720

gggactatag gcactcgcca ccatgcctgg ctaatttttt tttttttttt tggtattttc 24780

agtagagatg ggggtttcac cgtcttggcc aggctggtct tgacctcgtg atccacccac 24840

cttggcctcc caaagttctg ggattacagg tgtaagccac cgaactcagc caaattataa 24900

ttatttctta tctcctatct tcagagtcta gtgttacaca gatagtaatt ctccaacatt 24960

gctcatatga tttagtaaat cactgcatgt tctcggttta gaaggatttt ccctgtctta 25020

taccttctat gaattaaaaa gcttttggac catggatgaa tgacataaga atttaactac 25080

tttttttttt cttttctttt gaggcggatt ctcactctgt cgcccaggct ggagtgcagt 25140

ggtgtgatct tggctcactg caacctcagc ctcccgggtt caagtgattc tcctgcctca 25200

gcctcctgag tagctggaac tacaggtgtg tgccaccaca cccagctaat tttttgtatt 25260

tttagtagag acagggtttc accatgttgg tcaggctagt cttgaattcc tgaccgcaaa 25320

tgatctaccg gcctcggcct cccaaagtgc agggattaca ggtgtgagcc accctgccca 25380

gcctactttt tctttttaaa gaatttattt taattgggtt tcgtaaatgc agggatacaa 25440

aagctattgg atcttgagat agctttgtat tttgtagaga atcatcccag gagcacattc 25500

cctcactgag ggttccagcc acctcttccg cctcattata ctttgcttag caccgagaag 25560

tctggcatcg tttctgttgg aatgaaaaga ttggcagagc tgccctggac aacagcactg 25620

caaaacactg tggcagaagg tttggtctac ataccaaggc agccaaagta ttaattgcat 25680

tctctgtgat cacaaaataa ggcgctgaat tattctcttc atgttttaag aatgacaggc 25740

cagggacacg tgctcatctg ttttcagcag tgttcctggg cttttagaag cagccacttg 21900

agaggccagg caagtccaca gagaggcagg ttaaaggtgg cttgcgaagg aatggctcac 21960

cccatcagee gatgccacgc ctggaatttc attatgagca gcggctttcc ctttggcagt 22020

ctgcgagcca agacttctgt gttttgggaa caggaaaagg tcaacacaga ctaatgcttt 22080

ttcaaaaagt cctttattct tcctcttatt ctacagattt tctgcgatca cagtatatat 22140

ccaaacattt actcatccta cacatcttga ttgggcattt agtcactaaa aggcactgtg 22200

ctaggcactg agaaaaggct gctctgtgcc accaaggtgt gacaccataa cattgtgtct 22260

aaaatctact cctgccctct ccagtgccgt ggctgtggct accaggctca cgtaatgtgg 22320

ccaatctgaa ttgagatgcg attggagtgt aaaatacaca ccaggtttac tggatttcaa 22380

agatgtagta tgaataaatg aatgcaaaat attttatcaa taatttttat aagaattttg 22440

tgttgaagtg atagtatttt ggatgtatta gtttaataaa atatactaaa cgtgaccact 22500

aaaaatttaa aattacatat gtggttccca ttatatttct ttctttcttt tttttttgag 22560

acagagtttc gctgtgtcgc ccaggctgga gtgcagtggc gtgatcttgg ctcactgcaa 22620

cctccgcctc cagggttcat gccattctcc tgcctcagcc tcccaagcag ctgggactac 22680

aggcgcccgc caccatcccc agctaaattt tttgtatttt tagtagagac agggtttcac 22740

cgtgttaacc aagatggtct caatctcctg aactcgtggt ccgcccgcct cggcctccca 22800

aagtgctggg attacaggcg tgagccaccg tgcggggccg gttcccatta tatttctatt 22860

ggacagcact ggtctagact gctaaccatt tattgcacaa tgtggtcacc tttttattcc 22920

catagttgga tattactata taggaggata gaaagacctt tccttttttc ttcaatgage 22980

tacagttgtg tagccctttt taaagttcat tcatattcat gttcttgtgg ctcccattgt 23040

cagtctgctg agctgggcag ggaaggcctc accatacttt tacaggtgag catactgaag 23100

tgtaagaggt cactgttgcc agcctgccct aagagttaag ccaagaataa aacttcagta 23160

gtttctgggt ggacgtggtg gctcatgcct gtaatccccg cactgtggga gaccgaggct 23220

ggaggatcac ttgagcccag gtgttcaaga ctagcttgag caacttagca aaaccctgcc 23280

tctacaaaac acaaaacaat taagccaatc atggtggcgt gtgcctgtag tttcagctgc 23340

ttgggaggct gagatgggag gatcccttga ggctgagatg ggaggttgag gctgcagtga 23400

gccatgattg tgccactcca ctccagcctg gatgacagag tgagaccttg tctcaaaaaa 23460

aaggacttca gtagtttcta actcttgcca ggctggacca ttacagctgg gttgggaagg 23520

ttggaaatag aactttcgac ttctattcta gtgtctatta aaaatacact aaaatttatg 23580

catggaaata tttactttta tttctgtacc aaagatgata gaacacagcc cacttagaag 23640

tatttctgtg tgcatgtgta tgtaaataca cacaaacatg ctctgcagct ggctaataaa 23700

acacagtaat caaagcctat agtggatatt cagtgtaaag gtaagacttg ctgaattttg 23760

aggcccattg gggaagggca gggtcagggt gagacaagca tgtggtcaca accagggggc 23820

gttttcttct gttgggagtc aactactgtt agggaaaatt cctggcagcg tggagcaagg 23880

ttggtggatc ccacctgtca gaaaatcctg agactgggtt tagtccttga gggatggaag 23940

gacaaggcag gtaccctgga ccaaagaggc aagggatcca acccaggtag tcacccagca 24000

ttggggatgg cttaggaaaa aggttgggga ggtgcagttc taaggaagaa gagagaattg 24060

atcaagaaga ggaggtggat atgggtgaga gctgtgtagt tgttgaggac atttagggca 24120

acgggccttg ggttgtattc ttctgacccg ccaggcactt gctgtttggg catgtcatat 24180

actcttctga gctttcattt cttcatctgc aaatggggaa gttgagttac agggtccctc 24240

actaacattt tgtgattcta tgagtttcga aggccagaga atcagcaaga attgtattaa 24300

taagctatca atgatggtat aaaggttttg cttctcactg ctgctctttc tgctgtctga 24360

tgtgctgggg gcactgaggt ctatggcaaa tgagatcatt ggcctggacc attcacttgg 24420

cccttgacag acacaagttg ggtctaggat ttctttgcaa ctatagccaa tacatacata 24480

ttgtagtata atatctaaaa acatttatac ctacttgtct ttcttggttc tctctgttct 24540

ccttgtccct acactttcta tgaattataa taataataat aattattact attattatct 24600

ttttttgaga tggagtctcg ctctgtctcc caggctggaa tgcagtggca caatctcggc 24660

tcactgcaac ctctgcctcc caggttcaag cagttctctg ccccagectc ctgagtagct 24720

gggactatag gcactcgcca ccatgcctgg ctaatttttt tttttttttt tggtattttc 24780

agtagagatg ggggtttcac cgtcttggcc aggctggtct tgacctcgtg atccacccac 24840

cttggcctcc caaagttctg ggattacagg tgtaagccac cgaactcage caaattataa 24900

ttatttctta tctcctatct tcagagtcta gtgttacaca gatagtaatt ctccaacatt 24960

gctcatatga tttagtaaat cactgcatgt tctcggttta gaaggatttt ccctgtctta 25020

taccttctat gaattaaaaa gcttttggac catggatgaa tgacataaga atttaactac 25080

tttttttttt cttttctttt gaggcggatt ctcactctgt cgcccaggct ggagtgcagt 25140

ggtgtgatct tggctcactg caacctcage ctcccgggtt caagtgattc tcctgcctca 25200

gcctcctgag tagctggaac tacaggtgtg tgccaccaca cccagctaat tttttgtatt 25260

tttagtagag acagggtttc accatgttgg tcaggctagt cttgaattcc tgaccgcaaa 25320

tgatctaccg gcctcggcct cccaaaattcc agggattaca ggtgtgagcc accctgccca 25380

gcctactttt tctttttaaa gaatttattt taattgggtt tcgtaaatgc agggatacaa 25440

aagctattgg atcttgagat agctttgtat tttgtagaga atcatcccag gagcacatto 25500

cctcactgag ggttccagcc acctcttccg cctcattata ctttgcttag caccgagaag 25560

tctggcatcg tttctgttgg aatgaaaaga ttggcagage tgccctggac aacagcactg 25620

caaaacactg tggcagaagg tttggtctac ataccaaggc agccaaagta ttaattgcat 25680

tctctgtgat cacaaaataa ggcgctgaat tattctcttc atgttttaag aatgacaggc 25740



ttttgctctg ccagctccaa gcatagtgca tcacatggaa aggagatgct agatttgcaa 25800

aaaaaaaaag agaaaaaaag cacaggagtg aagatctctg gtagccagct gcttcctaaa 25860

aaagatttaa agctgaactg ttgcatgaga ggtacctata aaagatcagg agccgggtga 25920

ggaagtgttt ccataaattt acatactctg ttaaaacatg ttctattttg gaatcttact 25980

ttagattttg aaatgggact tttcacgttg ctggctatac tttgatccca ttttcctttg 26040

ttttggtgta tttactggag aaaactggtt atgatatttc tatatgtact tgtctccccc 26100

cagccccaga acaagcacca tatgtgagta ttccagatat ccaaggtcct ctggacaccc 26160

cagtctcttc cacaaagctg cctcctcaga gcctgctgtc ccgtcttcta ggaatgtacc 26220

catttgaaaa cccacactca cactaccaca acacatacac tgtttcttgc tggtcgttcc 26280

tttaatctca gtggaagata tctcatagag aactgttggt gattgcttaa cttggttggg 26340

aggaaaatag atcaagcagg tgacaacctg catattgggg attttcctat gctgaaaatt 26400

gttattctgt tgcagcactc caccctccct tcacagcccc aaaaaagaga agtacgagtg 26460

ctgctgatgt tcagggtttg aatatgtttt ggtttaagat gttcagtgga attagagaga 26520

atttcatcct gggcagtgca gtcaggctgg aggagtattt tggtttcata ttactaaacc 26580

ttgttttccc atcccagctg cttgtgtgct atcttggggc cactgagaac ctggctgggc 26640

tctgcggggt gggagtgttg tcccggggct gagtccagcc aggggtgagg tcgtcttggt 26700

gcacatcttg cacgttgcat gaagctcaga gcccagcttg gctcttgtga acttcccctg 26760

tggggacaca ccctccaacc aaagtgaggg tccagcggcc accaggttgt gacatgagag 26820

ccgtcgctat tattactcat cacctgcagc agcaggaagg gtgcccagac cacagaaatc 26880

ttctgtctct gggcccgtgc ctactgcagt tggcagagag ctcctgagct ccttccctaa 26940

tgcgtggtgg gagagcgctt tcttcagcac tttcttcaca gggtttcctg cagtgggagt 27000

cttcctgatg ctctttaccc ccatacttat ttcactccca gaatcaagga gaactgttaa 27060

gccattcctc agtacgatgt gtcatggctg aagaaccatt cattcaagac attggtgaag 27120

agggttcttt cattgccttt cttcaacgac ggtttatttg ctgtccattt gctgagcacc 27180

tgggtggtgc caacatgaac ccatttcctt ctgtgcgcaa gccccccctt tctattacca 27240

gagtgcagat cccagctagc atggtacgtg tgagtgcgct gtataaagtc tggaaccaca 27300

attagaaagg aaagcctttc taaaggtatt ttgtcttgat attcattaac ctattagatt 27360

gccattcttt catatctaag atgatcataa catgtctcat ccaagctgag acacttgtta 27420

ttaatcatta ttctgggaca atagggtagg ccaggatggt cccaggcaag ctgatgtcta 27480

gagtaataac cctgcacata tgaatctttt gaaggattgg gcatgatttt tttttttttt 27540

tttttttgca ctggggttgg ctggggctag gagtttgtga tgaatccttc cagtattttt 27600

ctgaaaacca gtgaactatt ttgtaggttt ctgtgtcgtt agaaacatgc aaacctatcc 27660

actaaaacca ctccagttga tctattaagt cattcgttag gtcttacctg gactctcttc 27720

actgtcacta tcatgatctg tccacatcac tggccctttc tcctatcacc tagctctcct 27780

gtgagcccag cactgatata aagtggtttc tagtcttctt ggactctcaa tttaacttgc 27840

ttcccatggg aatcttctaa ctgtttcccc aaaccacctt gtagacattc atttctttgt 27900

ttaggattct aagaatagga aagagagaca taagctagat tccattcctg tttcagtaag 27960

attatctttc caacacaaga aaggaataca tctaaaaaat tctttcagca ttttttcccg 28020

ctttattgag aaaaaaaaaa aaagaaatac tcatgagtac tccagggcct cggttgatag 28080

tgtgacaaaa atagttccaa ctaaactaag taactcaagg ctatttgctt tatctttgta 28140

ctctttcatg tgttcccgag tcttttacag attgggatgg tacactttgg tttaaattgc 28200

aaactcttgt atttaacttc ctctgaatga ttcaggacgg ggctgtggac ctgttgacac 28260

ttgatgagta ttggtttcta gtgcaaatga tgacctgttg aagggcatca ggcatatctg 28320

aaggtagctg tccaactagg tcacgttccc atcaacactg tattgtgaat ctttggtaag 28380

aagagtgata actttttgca aaatgtagtt tttaaaaata accgtgaact tcagtgtccc 28440

cagtcaaaat aataattcat ttggggaaca atttagagat tctttcgaca aatacagaga 28500

aatggaagcc aatcatatgc gcctcaagca tttgatattg gaagaaaatc agcatctact 28560

aagtaactct tgtgaaaacc ttatccattt tttgcttttt tgcacttttc aatctgcagc 28620

ataaattagg ccacaggaaa aggatggcgt accttcaaag agccagttgg gttggctgtg 28680

ttctttctat tcgtggaaaa cagctgtggg tgccgggtgt tgaagtcagg cttttgttcc 28740

atgctaaggt aggaaggttt gttcttgaga cctatcactc ttctgtggag gaggagttca 28800

cagatggtga gccgctttat caccatctcg gaggcttttg aaatatgttg ataatgacct 28860

gggaaagagg gccgagtggg atgagggtgg gagtaggaaa gaaacattcg gcccacacag 28920

tgttcatatc ttctcttgtt tttgtatctg tggcaactgc agattaaatg aattaggtta 28980

ttcttttcca ttgccttcta ccaaatagaa gtacttattt aagccttgca gatttttttc 29040

ctgctgagtg aagcctgaac tgagcccatg aaaggtgatc tctccaaagc aagggctcct 29100

gtttccttcc ttccatcctg ctatctcatt caagtgaaat tcctgccatg gcatttatcc 29160

tgagctttgt cacacaggat tactgtgatg gtccttacta tgaatggagt gttaaggtgt 29220

tttctttagc tcgagataaa aaccagtttt aggaatgaat tctcttttgc tgtgaaaaac 29280

atgttctaag ggaacaaacc tcgcctcatt tccattttta cattgagcaa atggttggga 29340

agttccttta atactgtctg tcttgactca ttgtctcact ttttttttcc tgattctctt 29400

gtgcgggacc tttttcatcc ccacagcttc cgtatcgtct gtatgcagct gattctcaaa 29460

tgggtatttc tgcaaattcc agttctgctt atatactatt tcctgatgac cctttctatc 29520

tggacttcct gttggcagtt caaattaaac acataatcaa aatatttaat ccaagactaa 29580

actcatcgtc atccctccaa aaccttcctt ggactcaaca gtttctcttc ctgctctcat 29640

ttttgctctg ccagctccaa gcatagtgca tcacatggaa aggagatgct agatttgcaa 25800

aaaaaaaaag agaaaaaaag cacaggagtg aagatctctg gtagccagct gcttcctaaa 25860

aaagatttaa agctgaactg ttgcatgaga ggtacctata aaagatcagg agccgggtga 25920

ggaagtgttt ccataaattt acatactctg ttaaaacatg ttctattttg gaatcttact 25980

ttagattttg aaatgggact tttcacgttg ctggctatac tttgatccca ttttcctttg 26040

ttttggtgta tttactggag aaaactggtt atgatatttc tatatgtact tgtctccccc 26100

cagccccaga acaagcacca tatgtgagta ttccagatat ccaaggtcct ctggacaccc 26160

cagtctcttc cacaaaacctg cctcctcaga gcctgctgtc ccgtcttcta ggaatgtace 26220

catttgaaaa cccacactca cactaccaca acacatacac tgtttcttgc tggtcgttcc 26280

tttaatctca gtggaagata tctcatagag aactgttggt gattgcttaa cttggttggg 26340

aggaaaatag atcaagcagg tgacaacctg catattgggg attttcctat gctgaaaatt 26400

gttattctgt tgcagcactc caccetcect tcacagcece aaaaaagaga agtacgagtg 26460

ctgctgatgt tcagggtttg aatatgtttt ggtttaagat gttcagtgga attagagaga 26520

atttcatcct gggcagtgca gtcaggctgg aggagtattt tggtttcata ttactaaacc 26580

ttgttttccc atcccagctg cttgtgtgct atcttggggc cactgagaac ctggctgggc 26640

tctgcggggt gggagtgttg tcccggggct gagtccagcc aggggtgagg tcgtcttggt 26700

gcacatcttg cacgttgcat gaagctcaga gcccagcttg gctcttgtga acttcccctg 26760

tggggacaca ccctccaacc aaagtgaggg tccagcggcc accaggttgt gacatgagag 26820

ccgtcgctat tattactcat cacctgcage agcaggaagg gtgcccagac cacagaaate 26880

ttctgtctct gggcccgtgc ctactgcagt tggcagagag ctcctgagct ccttccctaa 26940

tgcgtggtgg gagagcgctt tcttcagcac tttcttcaca gggtttcctg cagtgggagt 27000

cttcctgatg ctctttaccc ccatacttat ttcactccca gaatcaagga gaactgttaa 27060

gccattectc agtacgatgt gtcatggctg aagaaccatt cattcaagac attggtgaag 27120

agggttcttt cattgccttt cttcaacgac ggtttatttg ctgtccattt gctgagcace 27180

tgggtggtgc caacatgaac ccatttcctt ctgtgcgcaa gcccccccctt tctattacca 27240

gagtgcagat cccagctage atggtacgtg tgagtgcgct gtataaagtc tggaaccaca 27300

attagaaagg aaagcctttc taaaggtatt ttgtcttgat attcattaac ctattagatt 27360

gccattcttt catatctaag atgatcataa catgtctcat ccaagctgag acacttgtta 27420

ttaatcatta ttctgggaca atagggtagg ccaggatggt cccaggcaag ctgatgtcta 27480

gagtaataac cctgcacata tgaatctttt gaaggattgg gcatgatttt tttttttttt 27540

tttttttgca ctggggttgg ctggggctag gagtttgtga tgaatccttc cagtattttt 27600

ctgaaaacca gtgaactatt ttgtaggttt ctgtgtcgtt agaaacatgc aaacctatcc 27660

actaaaacca ctccagttga tctattaagt cattcgttag gtcttacctg gactctcttc 27720

actgtcacta tcatgatctg tccacatcac tggccctttc tcctatcacc tagctctcct 27780

gtgagcccag cactgatata aagtggtttc tagtcttctt ggactctcaa tttaacttgc 27840

ttcccatggg aatcttctaa ctgtttcccc aaaccacctt gtagacattc atttctttgt 27900

ttaggattct aagaatagga aagagagaca taagctagat tccattcctg tttcagtaag 27960

attatctttc caacacaaga aaggaataca tctaaaaaat tctttcagca ttttttcccg 28020

ctttattgag aaaaaaaaaa aaagaaatac tcatgagtac tccagggcct cggttgatag 28080

tgtgacaaaa atagttccaa ctaaactaag taactcaagg ctatttgctt tatctttgta 28140

ctctttcatg tgttcccgag tcttttacag attgggatgg tacactttgg tttaaattgc 28200

aaactcttgt atttaacttc ctctgaatga ttcaggacgg ggctgtggac ctgttgacac 28260

ttgatgagta ttggtttcta gtgcaaatga tgacctgttg aagggcatca ggcatatctg 28320

aaggtagctg tccaactagg tcacgttccc atcaacactg tattgtgaat ctttggtaag 28380

aagagtgata actttttgca aaatgtagtt tttaaaaata accgtgaact tcagtgtccc 28440

cagtcaaaat aataattcat ttggggaaca atttagagat tctttcgaca aatacagaga 28500

aatggaagcc aatcatatge gcctcaagca tttgatattg gaagaaaatc agcatctact 28560

aagtaactct tgtgaaaacc ttatccattt tttgcttttt tgcacttttc aatctgcage 28620

ataaattagg ccacaggaaa aggatggcgt accttcaaag agccagttgg gttggctgtg 28680

ttctttctat tcgtggaaaa cagctgtggg tgccgggtgt tgaagtcagg cttttgttcc 28740

atgctaaggt aggaaggttt gttcttgaga cctatcacto ttctgtggag gaggagttca 28800

cagatggtga gccgctttat caccatctcg gaggcttttg aaatatgttg ataatgacct 28860

gggaaagagg gccgagtggg atgagggtgg gagtaggaaa gaaacattcg gcccacacag 28920

tgttcatatc ttctcttgtt tttgtatctg tggcaactgc agattaaatg aattaggtta 28980

ttcttttcca ttgccttcta ccaaatagaa gtacttattt aagccttgca gatttttttc 29040

ctgctgagtg aagcctgaac tgagcccatg aaaggtgatc tctccaaage aagggctcct 29100

gtttccttcc ttccatcctg ctatctcatt caagtgaaat tcctgccatg gcatttatco 29160

tgagctttgt cacacaggat tactgtgatg gtccttacta tgaatggagt gttaaggtgt 29220

tttctttagc tcgagataaa aaccagtttt aggaatgaat tctcttttgc tgtgaaaaac 29280

atgttctaag ggaacaaacc tcgcctcatt tccattttta cattgagcaa atggttggga 29340

agttccttta atactgtctg tcttgactca ttgtctcact ttttttttcc tgattctctt 29400

gtgcgggacc tttttcatcc ccacagcttc cgtatcgtct gtatgcagct gattctcaaa 29460

tgggtatttc tgcaaattcc agttctgctt atatactatt tcctgatgac cctttctatc 29520

tggacttcct gttggcagtt caaattaaac acataatcaa aatatttaat ccaagactaa 29580

actcatcgtc atccctccaa aaccttcctt ggactcaaca gtttctcttc ctgctctcat 29640



cactattccg atcacccagg ctcaaaacct agggtgcatt cttccagctt ctgctcaggt 29700

ttttgagccc agcatccttc actgccctcc attcctccct cactggtctt gctgccacca 29760

ccttcttaac tcttccctag gggaattcat tcacctgctc cagtttctcc gcactccagt 29820

ttatcttata ctttgtgatg atttaattaa aattcttccc tgattgtttt tcttcttgag 29880

gtggagtctc gctctgtcac ccagctggag tacagtggga ccatcttggc tcactgcaac 29940

ctccgcctcc caggctcaag tgattctcct gcctcagcct ttcaagtagc taggattaca 30000

ggcatgcacc accatgcctg gctaattttt gtatttttag tagaggcggg gtttcaccat 30060

gttggccagg ctggtcttga actcctgacc tcaagtgatc cacctgcctt ggcctcctcg 30120

agggctgggg ttataggcat gagccaccct tttttttatt ttaaggctcc tcttttccta 30180

ggtaagtctt cattttcctt tatccagctg ttcaaattcc tctctccatc tttcactgca 30240

acctatgtga cattttcttc atcattccct gctactcctt agcaagattg ctatgctctg 30300

aacccgccct gccttctctg ttctggggat ctttttcctg ctgtttttac atcccagagt 30360

attctgttcc catcagaatt ctccatccct taaggcccag atctgatctc accttcagga 30420

tgacagtatc cctgttggga gtgaccccgc tgatttctaa atctttacca ccttttcagc 30480

ctttttcttt ttttttgtgc catttttcca ggccttgtca catgctcttt gatattactt 30540

tgatatacaa atgtttgcta tacttttcct tcttcctctt ccaggttata aacatgttga 30600

ggcccggggc tgttttctaa gttgttattt taggcttgtg tatatccacc accatgcctt 30660

aaaaaaaggc ctcacattag taagagctca gtaacatttg ctgaatggat gaatgaagta 30720

tggtggcttt gctatctctt actttacttg ttcacttctc tcctagcttc attcattcat 30780

tcattcaaca attacatatt gagagcctat tatgtgccag gcactgtgct acgcatgtag 30840

gtttatcagc aagcaaaaca agatccctgc ctaaatgtgc cagcattcta gattcttcct 30900

tagactcacc atctttgcat tcactttact cagctcttaa agaaacagta gacagttatt 30960

gtaaatacta ttagctttat atttatgttg ttcttctgtg attaaacttt gctgccaaga 31020

acattatgct ttcttggtag tttgcaactt gagtttctga ttcttaaaat tggttgcata 31080

tcccaatggc tgtgatggtg ttgaaaactc tacttctttt ctccccttga ctgctgaacc 31140

aaatcatttt ccaagttgct ctgaaatatg gacaaaagac tccttgattt cagccctatg 31200

tgcagcatgg aaactttcac taggctgtgc ctactgacta atagcaagtc aatgcccatc 31260

ttcccttggt tgcttgctaa atattctaaa acgaaaacaa aacagcagtg aattatagcc 31320

tagcatcagt aagaatggaa aacaactgct tttcaaagct tgatttgtat tgtttttaat 31380

aaggaaggaa aagctttgtt atataaacac atgaaaatat ggtagtgttc gtggcaagta 31440

tgttaatgga taatgtgcct aaaatctttg ctgggtcagt gtcattccct ctttgtgatg 31500

ctgaaggaaa gtcacaaaac aaaaacaact cagaagaagc taatgtgtca tcttcatgta 31560

gggatctgta ttcaaagttc tttttcattg tagctgtaat gaaacagtat ttgtggaaag 31620

atattgcact caatgccaaa acccaacaat tttgttttca aattcctaaa aactaaaaaa 31680

agaaatcttg gtgacataaa tgttccaaaa tcaaaatgtc caaaatgaac tcatcaactt 31740

cctcctctcg cctgctcatc tatgtctgtt ctgtctgctt aatgatatca ctgtccaccc 31800

agacagagcc ccaaactctt aaatcatttt caacttggtt ttctcatctg tgagatagag 31860

ctttcctgga tcatctctta agattctttc cagccctgaa agtctgcata tctgagttct 31920

tcactcatac tccccacata tctgaatcct gcttctaaaa gtctctcttc cctagatctc 31980

tggtttttag gtttttaaaa ttattttatt atttttttat cctgctgctg ctgctgctct 32040

aattcaacct ctcattcctt cttgcatatg ctgtaacctc ctagccagtc ttcctgtcat 32100

ttcaaaaatt attcttaagt ttacctacag taaaattcat catttttgtg tagctttgtg 32160

ggttttgata aatgaacaga gaggtaacca ctactctaat cagtatacag aacaggtcag 32220

tcacccccca aacatatttc atgatgagag tttgtactca aactgcccgc caccccctaa 32280

cccttagccc tggcaacttc tcttctcttc tatatcccta gagttttgta ttttccaaaa 32340

tgtcatagat tggtatcctt ctctttcagc acctgttccc agcccatcca tcctcttcgt 32400

caatgccatt tatcttccta aaacatctct gttgagcacc ttgagaaaca cttagtttct 32460

ccaagcttca gtttccttgt tagaatgtga cccagccaga gtataaaata aggagcatac 32520

agaattctaa tactttctaa ggaggttggt tcctgaggag gacccttcat cttgctaact 32580

ggggcaactg atgggcagat cagagaagca ggaagtcact ctgagtaaga aatggtggcc 32640

tagagctctt gtgagaaaag ggatccaaga agggggtagt agagagagaa gtgagagacg 32700

gagaaaagag aacaactgcc acaagaagca aaacgctgga gagggacaga tgtctacaga 32760

agatgttttg ggacagtttt gctgttgaat gagtgccagt atccttccat agtggcctcg 32820

ggagacctgt agttcagacc cgtgttgtag gaggtgtctt ttgaatgggt cttattttga 32880

ggagggaccc aggagaccca gatctgcaat ggggataatg acatctgctc catgcaatca 32940

tcatgtgggg atcatggggt agcaagatag gaccctgcct ggcagagatt gggcaccaag 33000

gactcccttc ccaccatcct gtgccatctc tgccttctct ccttacttct tgcctctcac 33060

ctggaaactg ccgcaaacca aatcctccta cctccccttc aatgaccttc agaatgccag 33120

ccctgaaggt tggctcagag gtcattgtat accaagctac agagtttggt gtacagctga 33180

ccttcagggc tggcaccagc ccactttcca gtctacctcc cattaaagtt ctctgtcctc 33240

cttactttct gctcccaatc ctcgccccta ctcctgccct aatcttacgt cccagctacg 33300

ttcaactcct ttgttgaacc ctcctgcctc cccttcaatg aaaattaacc tatcctttgt 33360

ctacattcat ttcatgttta ttcattttgt gtctacatcc attttctgtg tatatataca 33420

ataggttttg tatcataatt attcatgtct gtttggacac ccctgccccc aactgtgtaa 33480

aaggtgctca attcatattt ggttaaatga aatgaattcc taaataatca cagcaagttt 33540

cactattccg atcacccagg ctcaaaacct agggtgcatt cttccagctt ctgctcaggt 29700

ttttgageee agcatccttc actgccctcc attcctccct cactggtctt gctgccacca 29760

ccttcttaac tcttccctag gggaattcat tcacctgctc cagtttctcc gcactccagt 29820

ttatcttata ctttgtgatg atttaattaa aattcttccc tgattgtttt tcttcttgag 29880

gtggagtctc gctctgtcac ccagctggag tacagtggga ccatcttggc tcactgcaac 29940

ctccgcctcc caggctcaag tgattctcct gcctcageet ttcaagtage taggattaca 30000

ggcatgcacc accatgcctg gctaattttt gtatttttag tagaggcggg gtttcaccat 30060

gttggccagg ctggtcttga actcctgace tcaagtgatc cacctgcctt ggcctcctcg 30120

agggctgggg ttataggcat gagecaccct tttttttatt ttaaggctcc tcttttccta 30180

ggtaagtctt cattttcctt tatccagctg ttcaaattcc tctctccatc tttcactgca 30240

acctatgtga cattttcttc atcattccct gctactcctt agcaagattg ctatgctctg 30300

aacccgccct gccttctctg ttctggggat ctttttcctg ctgtttttac atcccagagt 30360

attctgttcc catcagaatt ctccatccct taaggcccag atctgatctc accttcagga 30420

tgacagtate cctgttggga gtgaccccgc tgatttctaa atctttacca ccttttcago 30480

ctttttcttt ttttttgtgc catttttcca ggccttgtca catgctcttt gatattactt 30540

tgatatacaa atgtttgcta tacttttcct tcttcctctt ccaggttata aacatgttga 30600

ggcccggggc tgttttctaa gttgttattt taggcttgtg tatatccacc accatgcctt 30660

aaaaaaaggc ctcacattag taagagctca gtaacatttg ctgaatggat gaatgaagta 30720

tggtggcttt gctatctctt actttacttg ttcacttctc tcctagcttc attcattcat 30780

tcattcaaca attacatatt gagagectat tatgtgccag gcactgtgct acgcatgtag 30840

gtttatcage aagcaaaaca agatccctgc ctaaatgtgc cagcattcta gattcttcct 30900

tagactcacc atctttgcat tcactttact cagctcttaa agaaacagta gacagttatt 30960

gtaaatacta ttagctttat atttatgttg ttcttctgtg attaaacttt gctgccaaga 31020

acattatgct ttcttggtag tttgcaactt gagtttctga ttcttaaaat tggttgcata 31080

tcccaatggc tgtgatggtg ttgaaaactc tacttctttt ctccccttga ctgctgaacc 31140

aaatcatttt ccaagttgct ctgaaatatg gacaaaagac tccttgattt cagccctatg 31200

tgcagcatgg aaactttcac taggctgtgc ctactgacta atagcaagtc aatgcccatc 31260

ttcccttggt tgcttgctaa atattctaaa acgaaaacaa aacagcagtg aattatagcc 31320

tagcatcagt aagaatggaa aacaactgct tttcaaagct tgatttgtat tgtttttaat 31380

aaggaaggaa aagctttgtt atataaacac atgaaaatat ggtagtgttc gtggcaagta 31440

tgttaatgga taatgtgcct aaaatctttg ctgggtcagt gtcattccct ctttgtgatg 31500

ctgaaggaaa gtcacaaaac aaaaacaact cagaagaage taatgtgtca tcttcatgta 31560

gggatctgta ttcaaagttc tttttcattg tagctgtaat gaaacagtat ttgtggaaag 31620

atattgcact caatgccaaa acccaacaat tttgttttca aattcctaaa aactaaaaaa 31680

agaaatcttg gtgacataaa tgttccaaaa tcaaaatgtc caaaatgaac tcatcaactt 31740

cctcctctcg cctgctcatc tatgtctgtt ctgtctgctt aatgatatca ctgtccaccc 31800

agacagagee ccaaactctt aaatcatttt caacttggtt ttctcatctg tgagatagag 31860

ctttcctgga tcatctctta agattctttc cagccctgaa agtctgcata tctgagttct 31920

tcactcatac tccccacata tctgaatcct gcttctaaaa gtctctcttc cctagatctc 31980

tggtttttag gtttttaaaa ttattttatt attittttat cctgctgctg ctgctgctct 32040

aattcaacct ctcattcctt cttgcatatg ctgtaacctc ctagccagtc ttcctgtcat 32100

ttcaaaaatt attcttaagt ttacctacag taaaattcat cattttgtg tagctttgtg 32160

ggttttgata aatgaacaga gaggtaacca ctactctaat cagtatacag aacaggtcag 32220

tcacccccca aacatattta atgatgagag tttgtactca aactgcccgc caccccctaa 32280

cccttagccc tggcaacttc tcttctcttc tatatcccta gagttttgta ttttccaaaa 32340

tgtcatagat tggtatcctt ctctttcage acctgttccc agcccatcca tcctcttcgt 32400

caatgccatt tatcttccta aaacatctct gttgagcace ttgagaaaca cttagtttct 32460

ccaagcttca gtttccttgt tagaatgtga cccagccaga gtataaaata aggagcatac 32520

agaattctaa tactttctaa ggaggttggt tcctgaggag gacccttcat cttgctaact 32580

ggggcaactg atgggcagat cagagaagca ggaagtcact ctgagtaaga aatggtggcc 32640

tagagctctt gtgagaaaag ggatccaaga agggggtagt agagagagaa gtgagagacg 32700

gagaaaagag aacaactgcc acaagaagca aaacgctgga gagggacaga tgtctacaga 32760

agatgttttg ggacagtttt gctgttgaat gagtgccagt atccttccat agtggcctcg 32820

ggagacctgt agttcagacc cgtgttgtag gaggtgtctt ttgaatgggt cttattttga 32880

ggagggaccc aggagaccca gatctgcaat ggggataatg acatctgctc catgcaatca 32940

tcatgtgggg atcatggggt agcaagatag gaccctgcct ggcagagatt gggcaccaag 33000

gactccctto ccaccatcct gtgccatctc tgccttctct ccttacttct tgcctctcac 33060

ctggaaactg ccgcaaacca aatcctccta cctccccttc aatgaccttc agaatgccag 33120

ccctgaaggt tggctcagag gtcattgtat accaagctac agagtttggt gtacagctga 33180

ccttcagggc tggcaccago ccactttcca gtctacctcc cattaaagtt ctctgtcctc 33240

cttactttct gctcccaatc ctcgccccta ctcctgcect aatcttacgt cccagctacg 33300

ttcaactcct ttgttgaacc ctcctgcctc cccttcaatg aaaattaacc tatcctttgt 33360

ctacattcat ttcatgttta ttcattttgt gtctacatcc attttctgtg tatatataca 33420

ataggttttg tatcataatt attcatgtct gtttggacac ccctgccccc aactgtgtaa 33480

aaggtgctca attcatattt ggttaaatga aatgaattcc taaataatca cagcaagttt 33540



gaacctagtg aaggaagtgt taaggcattt cttttacatt atgctctcat tttaatgtac 33600

aagtagcatg ccagctatgg ggcaggtttt actcttccag atttcttgtg gttgtcaatg 33660

catcaggcag cctgtttcca aacagctgcc atatggccaa agctcctcaa gtgacccttt 33720

tatgtgtata agagcaggac atagttcaga tatacccagg agaagtaagg gcattgaaaa 33780

cctcccaggc tgctgttgca gaaaggacag ggagaatgcc actacctgga ggtgggaaac 33840

tggacgttgc tatacctgcc cctccatcac catcacatag tttgtgtgct gtcaaattta 33900

agttgccaac acaagccatg gaccacaaag acatgcttgc taaatcaagt tgagtgagat 33960

gcacttctag tactttccaa acccatgctg agatgcagaa cccccagccc catgcagaca 34020

gatttgccct gcatggaaac ggtgcaccct ctcccgctac acactcagag atgagagatg 34080

agcctgtttg tgaaaccaaa ctcaggattc tgtttttgtg taagaaccgt accacatggc 34140

tgacatatgt tcagtccatg gctggcagaa gcctcctgaa cacatccccc atccagtacc 34200

tccccggcag tgacccatct catatttgca tatgttcccc tgtcacaaga ttgtggggag 34260

ggtgcagttt gcagctgact ccttacctag ctacagctcc aactaagggc gtgcattctt 34320

ggggagatgt tgggagcatc acaaggtccc cttccgttcc cagaactcag tttcagaggt 34380

cagccagaaa gagaattcca gaggtcagcc agagagagaa ggtagcaagg acagagcccc 34440

tactgacatt tttcttccca cccatcccat ctccagggca atggtcttca gcagggaaca 34500

acgggccctc attccctgcc aggggagctg agtacacaca aactgctgga tgggcgagaa 34560

gttcccccag tgatctttat ttttccgttt agaaagaatc cttattccag ccccttctct 34620

ccagctgctg cgtgtgagcc tgtctctgtc tcttgggtgg tgcagctgca ggtgagccag 34680

ctgtgggcgg ccctgaagga cagcgaggta gggagcctgg ttgtgaggtc tctgctccct 34740

ggggatgctc tgcagccttt tgcctgcagc aagtctgaaa ccttccatgc ctgactcccc 34800

ctttccattt ttttcctggc gtctgccctt gctggagtgg agcatggtgg gagccagccc 34860

ctggagcctt ccaggattct cacagtctgt agccagagct gtgtaggcct gacctgggcc 34920

cagcgggagg aggattttga ataaaaacca gtggttcctc tccgtccaaa ccccccaccc 34980

ctggaataca ttgcaaccaa atatttactc aaggttcccc cttgccattt aaaaataaga 35040

tgcttcacct actagcctgg cggtgttctc tgctctgaaa ttttatgctc ttgagtcata 35100

catttgaagg tagctttttt tggatttaaa atttcaaact aatgaagttg tttaaagtac 35160

cctgtcgagt gctgggagct gcttaagcat tgccacataa gcactgcaga ggctgggtct 35220

ggcgcataca tgccaggcaa agtctgcctt gtttcaaata accccaggaa gagtctctct 35280

acctttggtg caattcagat cttaggaata ggacttctgg ggtcccctgt ttggggactg 35340

tgcttagcac acacacttgg gtccttgcat gaaagcctgc aaaagtatac gtgacttcct 35400

ctcttttctc ctcaaccact gcacccctat tttggggtat tcttagactt cttagtgggg 35460

aggcagaggt ggttgatgat gcgctcccag tcagtcctgt ctaccttctt ctacctcaaa 35520

gggcttccat taacatcatc caggaagtgt tataaatcct gccacccagg ccacatctca 35580

gaccaattta ataaaaatat ctgggctgga gaggggaacc caggaattag tattttttaa 35640

agctcctcag aagtgccccc aggccaaggc tgccagcacc atatccattc gtcagcgcgc 35700

tcagggacac actggtaccc tgtgtgctga cctgctgcag ttagagtgac aaaagccgga 35760

ttttgattgt ccagaaaagt aagggttctt tgctgtcgct gtggagtctc cagtcagatt 35820

ttccattgga ataggaaaca aacgccaagt ttattttaaa agtgctcttg atctacctaa 35880

aactaggaag caggaagaat cctcggggag cagttgagtc tcacatttga atgtgtcttt 35940

gcttcctctg aaccaaactt catggtttca tccattacca aagaggccct ggtgacttag 36000

gagggataga attgaactga aaattccggg atcgctggaa aagtgattta accagttttt 36060

caccacatag ggaaagttat ttggtgagat aacagacctc gaggccctgc actcttctgc 36120

gtgtggttct gggttgggat acggttccca tgagcagaag atcattcctg gctgattttg 36180

ttcagtgatt atttgtttaa aactttaaaa agaagaagcg cagatacagt acatttgtac 36240

tcagctagcc acgcaaacat ctttaggcta agaataataa acaactaaat tagtggtttg 36300

ttttattacc aaactggtag agtttcacag gcaggaaaag acggtacctc ccaggctgga 36360

gaaggttaag tatttttgtc aaggaagatt aaaaacccta aaagcttttg gttgaatttt 36420

actgaaatca gaacgtgaat ccatttgaga gctagcaacc aaagacccgt agaggtgaca 36480

tggaatgttt ttaattctga gagatgggcg tttcagaact cggaaaatga catttgtttt 36540

gacatttggt atttttgttg ccatacttac tgcctttagt tcttagtgga agtagtttgc 36600

tgctcctaat tacccaaaag gcaagaaaaa aataactaga aatttttcaa aagaggggaa 36660

ataggtcttg aaagtttcat taattgcaaa atgaaattaa atggagcatt caatagaagt 36720

acttctcaga accaatggag aatttctcag aaagaagccc attaaagctg gattctctaa 36780

agcagtggaa atcccaggaa caaaagccaa atgcctggga attgagtttc agaagaattt 36840

ttgaattggt acagatcagt aatttacaaa atggaatgga atcactgaat gttctaaaat 36900

ctgttcagct aaaatgggat aataaattta gcttacatgg accctgcaca ttcaacttgt 36960

gctattatga tatatatatc tatatatatt tactgctatt tattaagcat tttctgtgaa 37020

ccagggccta tattttgaca tacatgatct tactttgtct aattacaaag attcagtgcc 37080

tttcacagaa gtcattagta gattttggga gggtcgtgtt gatgactttt tggtgttttg 37140

agtaagtaaa atgtgtaatg gcatttgaga tattgaatgc ttgttaaagc tgaccttgaa 37200

aataagattt tcattccatt gccgtgcttt acaaatcaaa ctgccattta ggagggaaaa 37260

aagacaaata aatgaagtca actttcttta tttcttaaac catgggttaa actgggtatt 37320

tggacagatc gttttcaagg ccactatagg atacttcagg caagtatttt gaaacttgaa 37380

agcatttctg ataaacttcc agggaaaatt ctgatctttt ggtccatgag agaaataact 37440

gaacctagtg aaggaagtgt taaggcattt cttttacatt atgctctcat tttaatgtac 33600

aagtagcatg ccagctatgg ggcaggtttt actcttccag atttcttgtg gttgtcaatg 33660

catcaggcag cctgtttcca aacagctgcc atatggccaa agctcctcaa gtgacccttt 33720

tatgtgtata agagcaggac atagttcaga tatacccagg agaagtaagg gcattgaaaa 33780

cctcccaggc tgctgttgca gaaaggacag ggagaatgcc actacctgga ggtgggaaac 33840

tggacgttgc tatacctgco cctccatcac catcacatag tttgtgtgct gtcaaattta 33900

agttgccaac acaagccatg gaccacaaag acatgcttgc taaatcaagt tgagtgagat 33960

gcacttctag tactttccaa acccatgctg agatgcagaa cccccagccc catgcagaca 34020

gatttgccct gcatggaaac ggtgcaccct ctcccgctac acactcagag atgagagatg 34080

agcctgtttg tgaaaccaaa ctcaggatto tgtttttgtg taagaaccgt accacatggc 34140

tgacatatgt tcagtccatg gctggcagaa gcctcctgaa cacatccccc atccagtace 34200

tccccggcag tgacccatct catatttgca tatgttcccc tgtcacaaga ttgtggggag 34260

ggtgcagttt gcagctgact ccttacctag ctacagctcc aactaagggc gtgcattctt 34320

ggggagatgt tgggagcatc acaaggtccc cttccgttcc cagaactcag tttcagaggt 34380

cagccagaaa gagaattcca gaggtcagcc agagagagaa ggtagcaagg acagageece 34440

tactgacatt tttcttccca cccatcccat ctccagggca atggtcttca gcagggaaca 34500

acgggccctc attccctgcc aggggagctg agtacacaca aactgctgga tgggcgagaa 34560

gttcccccag tgatctttat ttttccgttt agaaagaatc cttattccag ccccttctct 34620

ccagctgctg cgtgtgagcc tgtctctgtc tcttgggtgg tgcagctgca ggtgagccag 34680

ctgtgggcgg ccctgaagga cagcgaggta gggagcctgg ttgtgaggtc tctgctccct 34740

ggggatgctc tgcagccttt tgcctgcago aagtctgaaa ccttccatga ctgactcccc 34800

ctttccattt ttttcctggc gtctgccctt gctggagtgg agcatggtgg gagecageee 34860

ctggagcctt ccaggattct cacagtctgt agccagaget gtgtaggcct gacctgggcc 34920

cagcgggagg aggattttga ataaaaacca gtggttcctc tccgtccaaa ccccccaccc 34980

ctggaataca ttgcaaccaa atatttacto aaggttcccc cttgccattt aaaaataaga 35040

tgcttcacct actagcctgg cggtgttctc tgctctgaaa ttttatgctc ttgagtcata 35100

catttgaagg tagctttttt tggatttaaa atttcaaact aatgaagttg tttaaagtac 35160

cctgtcgagt gctgggagct gcttaagcat tgccacataa gcactgcaga ggctgggtct 35220

ggcgcataca tgccaggcaa agtctgcctt gtttcaaata accccaggaa gagtctctct 35280

acctttggtg caattcagat cttaggaata ggacttctgg ggtcccctgt ttggggactg 35340

tgcttagcac acacacttgg gtccttgcat gaaagcctgc aaaagtatac gtgacttcct 35400

ctcttttctc ctcaaccact gcacccctat tttggggtat tcttagactt cttagtgggg 35460

aggcagaggt ggttgatgat gcgctcccag tcagtcctgt ctaccttctt ctacctcaaa 35520

gggcttccat taacatcatc caggaagtgt tataaatcct gccacccagg ccacatctca 35580

gaccaattta ataaaaatat ctgggctgga gaggggaacc caggaattag tattttttaa 35640

agctcctcag aagtgccccc aggccaaggc tgccagcace atatccattc gtcagcgcgc 35700

tcagggacac actggtaccc tgtgtgctga cctgctgcag ttagagtgac aaaagccgga 35760

ttttgattgt ccagaaaagt aagggttctt tgctgtcgct gtggagtctc cagtcagatt 35820

ttccattgga ataggaaaca aacgccaagt ttattttaaa agtgctcttg atctacctaa 35880

aactaggaag caggaagaat cctcggggag cagttgagtc tcacatttga atgtgtcttt 35940

gcttcctctg aaccaaactt catggtttca tccattacca aagaggccct ggtgacttag 36000

gagggataga attgaactga aaattccggg atcgctggaa aagtgattta accagttttt 36060

caccacatag ggaaagttat ttggtgagat aacagacctc gaggccctgc actcttctgc 36120

gtgtggttct gggttgggat acggttccca tgagcagaag atcattcctg gctgattttg 36180

ttcagtgatt atttgtttaa aactttaaaa agaagaagcg cagatacagt acatttgtac 36240

tcagctagcc acgcaaacat ctttaggcta agaataataa acaactaaat tagtggtttg 36300

ttttattacc aaactggtag agtttcacag gcaggaaaag acggtacctc ccaggctgga 36360

gaaggttaag tatttttgtc aaggaagatt aaaaacccta aaagcttttg gttgaatttt 36420

actgaaatca gaacgtgaat ccatttgaga gctagcaacc aaagacccgt agaggtgaca 36480

tggaatgttt ttaattctga gagatgggcg tttcagaact cggaaaatga catttgtttt 36540

gacatttggt atttttgttg ccatacttac tgcctttagt tcttagtgga agtagtttgc 36600

tgctcctaat tacccaaaag gcaagaaaaa aataactaga aatttttcaa aagaggggaa 36660

ataggtcttg aaagtttcat taattgcaaa atgaaattaa atggagcatt caatagaagt 36720

acttctcaga accaatggag aatttctcag aaagaageee attaaagctg gattctctaa 36780

agcagtggaa atcccaggaa caaaagccaa atgcctggga attgagtttc agaagaattt 36840

ttgaattggt acagatcagt aatttacaaa atggaatgga atcactgaat gttctaaaat 36900

ctgttcagct aaaatgggat aataaattta gcttacatgg accctgcaca ttcaacttgt 36960

gctattatga tatatatatc tatatatatt tactgctatt tattaagcat tttctgtgaa 37020

ccagggccta tattttgaca tacatgatct tactttgtct aattacaaag attcagtgcc 37080

tttcacagaa gtcattagta gattttggga gggtcgtgtt gatgactttt tggtgttttg 37140

agtaagtaaa atgtgtaatg gcatttgaga tattgaatgc ttgttaaagc tgaccttgaa 37200

aataagattt tcattccatt gccgtgcttt acaaatcaaa ctgccattta ggagggaaaa 37260

aagacaaata aatgaagtca actttcttta tttcttaaac catgggttaa actgggtatt 37320

tggacagatc gttttcaagg ccactatagg atacttcagg caagtatttt gaaacttgaa 37380

agcatttctg ataaacttcc agggaaaatt ctgatctttt ggtccatgag agaaataact 37440



gctagttaca actctggatt ggaatcgcag tttgaagata atcagaactg cagcttaaac 37500

atcatcaaag agtgacctgt agcttagctt tcttaattac atgtgtcaag aacttgtgat 37560

aacagaccta attgaaatga cttattgagt caggtaacat ttatgccctt ttaattaact 37620

ataattttta atttacctga tcagcattaa gctcacttta gccgacaaaa ggctatgggc 37680

tacagtcaaa ttgcaaatag aatacttagt aaatgtgata gtattagctc ctactatgga 37740

ctaatattag tttggtcttg accagaagaa atccttgtgc gtatttatgt tgaaagatga 37800

aataacttac tgaaattgtt aatgaagtat tggataagct actttaaaaa taacaaaccc 37860

gactaccagc aacaacacaa ataaacaaac cgtcagccta aggtggacat gttggcttct 37920

ctctgttctt aacatgttaa aattaaaatt aacttctctg gtgtgtggag atgtcttaca 37980

ataacagttg ctactatttc ttttcttttt ctctttcttt cctctctctt tttctttctt 38040

tctttctttc tttctttctt tctttctttc tttctttctt tctttctttc tttctttctt 38100

tctgagacaa ggtctcaatt tgtcactcag agtgaagtgc agtggcatga acatggctca 38160

ctgcagcctt aaccttctgg gctcaagaac tcctcctgcc tcagccctgc aagtagctga 38220

gactacaggc acgtgccacc atgcccaact aatttttgta tttttttgta gagacagggg 38280

tctcactgtg ttacccaggc tggtctcaaa ctcctgagct caattgatcc acctgtctca 38340

gcctcccaaa gtgctgggat tacaggtgtg agccatcacg cttggcctat tgttagtatt 38400

ttttaataat ttttttaaat tgtggtaaaa tgtatgtaac ataaaattta tcatgttaac 38460

cgtttttcag tgtacagctt agtggcatga agtttcttca caatgtcatg catccatcac 38520

caccatttat caccagatta tttttttctt ctcagacaga aactcaggat ctgttcaaca 38580

gtaatgcctg ttcccccacg cctgcagcct tggcaaccac catactactg cctgcctcta 38640

tgaacttgac tactctaggt acctcgcata agtggactca cacttgtgac tggcttgtta 38700

cactaagcat gatgtcttca aggttcatcc atgttttggc ctgtgtcaca gcttccttca 38760

ttttgaaggc tgaatgatat tccattgaat ggatctacta catattgttt ctccgttcat 38820

ttattgatgg atacttgagc tgcttcccct tttggactaa tgtgaataat gctgctatga 38880

acggtatgta cacatatctg tttgagtgcc tgctttcaat tcttttgaaa ttccacttcc 38940

agaagtggca tttctggatc ctattgtaat tctattttta attttttgag gaaccatcat 39000

actgttttcc atagaagctg caccatttta catttctacc agcagtgtac aagggttcca 39060

gctgctctaa ttcctgaccg atatttctta ttttctggtt tttcaagatg gccctcttca 39120

tgagtgtgaa gtggttaact tattgtggtt ttgatttgga tcttcctagt gattaatgat 39180

gttgagcatc tttcttatgt gcggattggc cattcattta tcttgttttt agagaaatgt 39240

ctgttcaagt tctttgttga ttttttaaaa tcaggttgtt ttgttgttat tgagttgtag 39300

gcgttcttta catattctgg acgttaatcc gttatcagat atacaatttg caatgctacc 39360

atttcttgag gcttacagta tgccagatgt tctactaggt gctttatata taggatctta 39420

attcatttta caaccctgag aaatagatat tatcaccttc atttaataga tacggaaact 39480

gaggctttga aagtttaaat aactcattca aggtcataca attagtcagt ggcaggggta 39540

ggattggatc acaggtatgt ctcactccaa agcctatgat ctcatgcagt ttggcatgga 39600

tactcttcta tctttttgat ttatgatttt ccttcattta aaaaatcttt tatttagaag 39660

tataataaat ataccaaaat gtaaataaaa tataaatgta tatcccattg ggctatttta 39720

aagtaaacac tttgtagcca tcatgcaggt aaaagaaaca gggcattgcc agcccccata 39780

aggccatgtc ccctgacaat catagccctg tatcttccac caaaggtaga aattatgtta 39840

agttttatgg tagccaattc cttactttcc ttacacattt accacctaag tatgtcaccc 39900

taaatgatat aaattagttg tgcttgttat ttaacttcat gtagatgaaa ttgtagtgta 39960

tgtagtttgt gttttgggct tcatttgctc atagttacgt ttgtgagatt tcatgaagct 40020

aaagtttgtt cattttcctt gttgtatttt attgtgaaag ttcacccact gtatttattc 40080

atcctgttgt ttttgttatg atatataatg ctgctgtgaa cattattgta cctgttcttt 40140

ggtgccttgt gcatatattt ctattgggaa cacaccaaat agtgaaattg ttgtagatgt 40200

aatgccatgt atgagagttc ctgttgtttt gtatactctc caaacttaga actgtcagtc 40260

tctttaattt tagccattct ggcatgttca caggagtatc acattgtggg tttaatttgc 40320

atttccctga ttacttatta ctaataatct tttcatatgc ttattttctt ttagaacgtg 40380

cctatgcaag tctcttgtcc atttttcaac tgttttctat ttcttatgaa tttgtaggag 40440

ttctttgcag cttctggcta tgcatccttc attaattttg tgtgttgcaa atatattctt 40500

ccattttgtg acttgtcttt ttagtctcaa aacagaatct tttgatgaaa agaatttctt 40560

aattttgatg taacctcatt tatcactctt ttccttcatg gttggcactt gttgtgtctt 40620

gtttgacaat gttgcctatc ccaaagtcat gaagattttc tcttatgtta acttctaaaa 40680

gttgtatcat ttgtctttta tatttatatc tacataatgc acctggaatt gagttatatg 40740

aatgctgtga atttgggagg ggcgtgtttc ctttttttcc cacatggata tccaatcaac 40800

tcagccacat ttactggggg aagacatctt tttttctaat gcgctgtagt gttaggtttt 40860

tcaaaactta ggtgtctgta tatgtgtggg tctgtttatg agtctgtcta ttcttttcca 40920

ctggtctgtt tcctacactt gtgccaatgc cacactgtct tacttatagc tctataagtc 40980

ttggtattgt taaggaaaaa tatttgtaac atttgttaaa aatggcagag aagactttat 41040

tcaaggaggg gaacattgtg ataggtagag ggactgctgc aacgaggtct tgctgtggtg 41100

aggagagaga ttgggctgga gtccaacttc tacaaggaca agaggggatt tatagtcaag 41160

cagcagggtg gggtcagtgg atggaagagg aaacatcaga gacaggggta ttcttgctag 41220

accaactcaa cagaattctt gctgaaggca ggccagggtg ataagatatc aagagttagg 41280

ggtgaggaca gataccaagg gtggagaatt ttcactaaaa ctagtaggat tcttgcttaa 41340

gctagttaca actctggatt ggaatcgcag tttgaagata atcagaactg cagcttaaac 37500

atcatcaaag agtgacctgt agcttagctt tcttaattac atgtgtcaag aacttgtgat 37560

aacagaccta attgaaatga cttattgagt caggtaacat ttatgccctt ttaattaact 37620

ataattttta atttacctga tcagcattaa gctcacttta gccgacaaaa ggctatgggc 37680

tacagtcaaa ttgcaaatag aatacttagt aaatgtgata gtattagctc ctactatgga 37740

ctaatattag tttggtcttg accagaagaa atccttgtgc gtatttatgt tgaaagatga 37800

aataacttac tgaaattgtt aatgaagtat tggataagct actttaaaaa taacaaaccc 37860

gactaccage aacaacacaa ataaacaaac cgtcagccta aggtggacat gttggcttct 37920

ctctgttctt aacatgttaa aattaaaatt aacttctctg gtgtgtggag atgtcttaca 37980

ataacagttg ctactatttc ttttcttttt ctctttcttt cctctctctt tttctttctt 38040

tctttctttc tttctttctt tctttctttc tttctttctt tctttctttc tttctttctt 38100

tctgagacaa ggtctcaatt tgtcactcag agtgaagtgc agtggcatga acatggctca 38160

ctgcagcctt aaccttctgg gctcaagaac tcctcctgcc tcagccctgc aagtagctga 38220

gactacaggc acgtgccacc atgcccaact aatttttgta tttttttgta gagacagggg 38280

tctcactgtg ttacccaggc tggtctcaaa ctcctgagct caattgatcc acctgtctca 38340

gcctcccaaa gtgctgggat tacaggtgtg agccatcacg cttggcctat tgttagtatt 38400

ttttaataat ttttttaaat tgtggtaaaa tgtatgtaac ataaaattta tcatgttaac 38460

cgtttttcag tgtacagctt agtggcatga agtttcttca caatgtcatg catccatcac 38520

caccatttat caccagatta tttttttctt ctcagacaga aactcaggat ctgttcaaca 38580

gtaatgcctg ttcccccacg cctgcageet tggcaaccac catactactg cctgcctcta 38640

tgaacttgac tactctaggt acctcgcata agtggactca cacttgtgac tggcttgtta 38700

cactaagcat gatgtcttca aggttcatcc atgttttggc ctgtgtcaca gcttccttca 38760

ttttgaaggc tgaatgatat tccattgaat ggatctacta catattgttt ctccgttcat 38820

ttattgatgg atacttgage tgcttcccct tttggactaa tgtgaataat gctgctatga 38880

acggtatgta cacatatctg tttgagtgcc tgctttcaat tcttttgaaa ttccacttcc 38940

agaagtggca tttctggatc ctattgtaat tctattttta atttttgag gaaccatcat 39000

actgttttcc atagaagctg caccatttta catttctacc agcagtgtac aagggttcca 39060

gctgctctaa ttcctgaccg atatttctta ttttctggtt tttcaagatg gccctcttca 39120

tgagtgtgaa gtggttaact tattgtggtt ttgatttgga tcttcctagt gattaatgat 39180

gttgagcatc tttcttatgt gcggattggc cattcattta tcttgttttt agagaaatgt 39240

ctgttcaagt tctttgttga ttttttaaaa tcaggttgtt ttgttgttat tgagttgtag 39300

gcgttcttta catattctgg acgttaatcc gttatcagat atacaatttg caatgctace 39360

atttcttgag gcttacagta tgccagatgt tctactaggt getttatata taggatctta 39420

attcatttta caaccctgag aaatagatat tatcaccttc atttaataga tacggaaact 39480

gaggctttga aagtttaaat aactcattca aggtcataca attagtcagt ggcaggggta 39540

ggattggatc acaggtatgt ctcactccaa agcctatgat ctcatgcagt ttggcatgga 39600

tactcttcta tctttttgat ttatgatttt ccttcattta aaaaatcttt tatttagaag 39660

tataataaat ataccaaaat gtaaataaaa tataaatgta tatcccattg ggctatttta 39720

aagtaaacac tttgtagcca tcatgcaggt aaaagaaaca gggcattgcc agcccccata 39780

aggccatgtc ccctgacaat catagccctg tatcttccac caaaggtaga aattatgtta 39840

agttttatgg tagccaattc cttactttcc ttacacattt accacctaag tatgtcaccc 39900

taaatgatat aaattagttg tgcttgttat ttaacttcat gtagatgaaa ttgtagtgta 39960

tgtagtttgt gttttgggct tcatttgctc atagttacgt ttgtgagatt tcatgaagct 40020

aaagtttgtt cattttcctt gttgtatttt attgtgaaag ttcacccact gtatttatto 40080

atcctgttgt ttttgttatg atatataatg ctgctgtgaa cattattgta cctgttcttt 40140

ggtgccttgt gcatatattt ctattgggaa cacaccaaat agtgaaattg ttgtagatgt 40200

aatgccatgt atgagagttc ctgttgtttt gtatactctc caaacttaga actgtcagtc 40260

tctttaattt tagccattct ggcatgttca caggagtate acattgtggg tttaatttgc 40320

atttccctga ttacttatta ctaataatct tttcatatgc ttattttctt ttagaacgtg 40380

cctatgcaag tctcttgtcc atttttcaac tgttttctat ttcttatgaa tttgtaggag 40440

ttctttgcag cttctggcta tgcatccttc attaattttg tgtgttgcaa atatattctt 40500

ccatttgtg acttgtcttt ttagtctcaa aacagaatct tttgatgaaa agaatttctt 40560

aattttgatg taacctcatt tatcactctt ttccttcatg gttggcactt gttgtgtctt 40620

gtttgacaat gttgcctatc ccaaagtcat gaagattttc tcttatgtta acttctaaaa 40680

gttgtatcat ttgtctttta tatttatatc tacataatgc acctggaatt gagttatatg 40740

aatgctgtga atttgggagg ggcgtgtttc ctttttttcc cacatggata tccaatcaac 40800

tcagccacat ttactggggg aagacatctt tttttctaat gcgctgtagt gttaggtttt 40860

tcaaaactta ggtgtctgta tatgtgtggg tctgtttatg agtctgtcta ttcttttcca 40920

ctggtctgtt tcctacactt gtgccaatga cacactgtct tacttatage tctataagtc 40980

ttggtattgt taaggaaaaa tatttgtaac atttgttaaa aatggcagag aagactttat 41040

tcaaggaggg gaacattgtg ataggtagag ggactgctgc aacgaggtct tgctgtggtg 41100

aggagagaga ttgggctgga gtccaacttc tacaaggaca agaggggatt tatagtcaag 41160

cagcagggtg gggtcagtgg atggaagagg aaacatcaga gacaggggta ttcttgctag 41220

accaactcaa cagaattctt gctgaaggca ggccagggtg ataagatatc aagagttagg 41280

ggtgaggaca gataccaagg gtggagaatt ttcactaaaa ctagtaggat tcttgcttaa 41340



actggattct ataagacaga aaaggaagcc caaggtcagg gtctagtgga agagaaggct 41400

ccggggagcc cgacctgagt ttgatctagg agagtctttg tcaatatcct gtagaatatg 41460

accttcacct cattttcttt tcctcaagtg tatctggact gtatttggcc ttttgggctt 41520

ccaggtgact tttagagtaa gtttatcaag atctacaaaa atagctactg agattttgat 41580

ttgaatagta tttcttcctg ataatttctg agtaaaattc attttaagga agtaggaggg 41640

gcagtggcct gatgaaaagc aaaaatgaag aaaagaataa ggaaagacac agttttgcca 41700

tcaccagcca gtgtttagtg atcttaaaat agctgctttt gtttttgagc atcatttgtt 41760

gggtatggag ttgcagaagt tgggttgagg gacactggct tctagaatca aatattggcc 41820

tccatagagt gtttctgtac agtgagttgg gaggatgggc aggggccact gaggactgtg 41880

gcgtgtcccc acgttagagt gtatctcaca cagagcctgt cctgaaaata tagttatttt 41940

taaaaagtgt ttccccctcc ttttcattgg ccattttctc ttttactact ctttacctag 42000

caaagggtgg gcatgagaaa cctggtcagt ggaagagaaa gccattttgc aacagtggtt 42060

ataggggtgg gagagtaaaa tttcctggtt cctggggaag ctaagcccat tggtaggacc 42120

agacttttgt atgtgtgttt cttcctttag tcatctacta aggttaataa ataccttaaa 42180

aaaaaaaaaa aaaaaggaca tgatctccct ctgtcaccca ggcaagtgat cctcctgcct 42240

cagcctccca aggcactggg attacagtca tgagaccctg cactggctca ttaacaattt 42300

tttttttata tagagacagg gtctcgccag gctggtctca aatgcctaac cttgagtgat 42360

tttccttcct tggtctccca aagcattggg attacagaca tgagccgcca cacccggcca 42420

agaagtgcct tttatgtctc aggcactgtt cttggtgctg gggaacaaga tagacaaaat 42480

cctcactctc atagagctta attctagtac tagagacagt cgagaaatta ttaaatagaa 42540

gatgtaatgt tgagctctga taaattctat aggaagaaaa aggagagtca gggacagagg 42600

aagggaagtg acgaaggagc cctgtggatc tctgagagaa gagtctccca gacagggggc 42660

aggtggaggg tccaggacaa aggctgggca tgccaacagg ggagaaagag gtattgcagt 42720

gggagggagg gaaagtggcg ggaaatgaga tggaggaaag cagccctggc cagacccaaa 42780

acctcacttc ttatgataga tatttagtaa cacccttttc actcttcaat gatgaaattt 42840

gtagaaaata taacctatct acccacatca ttacaaacca tccatacaat gccttaactg 42900

taatagaaag gaagtacaaa aggggagaaa tgtatcatga actaagaagt atttcatgac 42960

tacactggaa gacataatgg tgtggtcata tgttttgcac ccacttgtag gatcactgca 43020

aacgtggcag ctataaatcc agatggctgc agatgtgtta tattggccac tcaaatgaca 43080

taatcggtgt tgactttagt gatgtgatat ttctgaaatg gtgaatacgt gttagtaaag 43140

ttctaaacaa aacaaagtac atcattccct attgaaatcc agcatttatg aaaatcatgg 43200

aggaaaccct tgtgttgaca ggtaaaatgg cgtaggcttt tcagcccttc caggggagac 43260

tggaaagtcc tgggggacat agaatatttg tggcttgtgc tagaccatcc catgtactgc 43320

aggttgtcca gcctgtctgg ccccacccct taaatgccac taatgactcc caattgtcct 43380

gtgactacca gaacagcccc catggatttc cagatgcttt ttcaagcatt ttgggttttg 43440

tttgcatgta atgagaagcc agcagacagt ttggatcagg gaagtgaagt gacccaacct 43500

aggttttaaa gagatctgcc attcataaaa ataatgaagg ggaggctgag gtttctgtgt 43560

cacttagcaa ggactcggcc cccaagagtg agctgcagag gtaccaggct gacctctgtc 43620

tgtctcaagc ttagactcac ccagaagtct gtctttctac cccagagcca cctagaccat 43680

ccatcagagg cctccctcta atgaggagta gggtgggggc accccatggt gtcctttgtg 43740

ccctaaaccc tttacaataa caggtgttgg ctgtcacctg aagcaggttt caaccatcac 43800

tcccttccca ccatacacac actcccagct cattttgatt ccttttcctg caataaataa 43860

cagattcttg caaagtggtt agaagaaatt agtaagttaa gcctcacact agggttattt 43920

tgccaggaga ccttcctttc ctaggtaacc ccctccacca cgtgggcacc ccagtgggat 43980

ctgctgcagt ctgcgccagg gtttgcttgg cctgcaaggg ttggccatgg cagatgcctt 44040

tcctgtaact ggaatccccc atgcctggcc ttccagacag tagagagata attggataaa 44100

ccctaaactg gaaattacaa acaataacta ctctgttagt ttacatatga aactacttaa 44160

gcaagtcctt tttattttta tttttcgaca atatgaagct cattattcgt gacactcggg 44220

gcactctcaa aatgtgctca agaaaagggt cacggctgtg tagtatttag caccagaatg 44280

gaaacaccca ttccaagttc tcttccatcc tttggccact gagaggtttg gtttagtggt 44340

cccggggagg acaggaaggg gagagccact ttaacttgct gttgttgagt gaaggtgggg 44400

caggagtgaa aggcattgtt gttgctgagt gtgttttcat gaaatctaac cttatttaac 44460

atgatctcca gtaactcact ggtcttcaag ttacataaac cttgatcgaa aattatttcc 44520

cttttttttt tttttgagac agggtctgac tctgtcaccc aggctggagt ggtgcagtgg 44580

cgtgactggc tccctgcagc ctcaagcaat cctcctgcct cagcctccca aagtacaggg 44640

attacagaca tgagccactg cacctggcct tgattttttt ttatataaaa ggatattaga 44700

gcaaaagagt gaatatgtat accatagtgg tcaaataaat acttctgcag gggccacaca 44760

caaaactgtg aaggcagaat ctatttctgt ccttagatgt gttggtcaat aggtgtttgg 44820

gcccgtgaat gtaggaccca aatgtaatag cagcactata ctctacagcg tgtgcatagc 44880

tggattcaga atttttggtt ttaaaaatta agcttttatt tatatttacc catcaggtca 44940

ccgaatactt ggattcaacc aaatgcttga aagcttcttc atttggggga aggtgggttt 45000

ggaggcagaa atccctgcag actccacacc cggggtttta ctaggtcctc cgcggcaggt 45060

ggaaggaaag cttgttgccc tgcagttccg tttgcttcaa aaacaagggt gggaagggtt 45120

caccaattga tctttgtgca tatccagtgt aggaaaagtg ttatttagag tatcattata 45180

aaatcggctg catatggtgg ctcatgcctg taatcccagc actttgggag tccaagatgg 45240

actggattct ataagacaga aaaggaagco caaggtcagg gtctagtgga agagaaggct 41400

ccggggagcc cgacctgagt ttgatctagg agagtctttg tcaatatcct gtagaatatg 41460

accttcacct cattttcttt tcctcaagtg tatctggact gtatttggcc ttttgggctt 41520

ccaggtgact tttagagtaa gtttatcaag atctacaaaa atagctactg agattttgat 41580

ttgaatagta tttcttcctg ataatttctg agtaaaatta attttaagga agtaggaggg 41640

gcagtggcct gatgaaaage aaaaatgaag aaaagaataa ggaaagacac agttttgcca 41700

tcaccageca gtgtttagtg atcttaaaat agctgctttt gtttttgage atcatttgtt 41760

gggtatggag ttgcagaagt tgggttgagg gacactggct tctagaatca aatattggcc 41820

tccatagagt gtttctgtac agtgagttgg gaggatgggc aggggccact gaggactgtg 41880

gcgtgtcccc acgttagagt gtatctcaca cagagcctgt cctgaaaata tagttatttt 41940

taaaaagtgt ttccccctcc ttttcattgg ccattttctc ttttactact ctttacctag 42000

caaagggtgg gcatgagaaa cctggtcagt ggaagagaaa gccattttgc aacagtggtt 42060

ataggggtgg gagagtaaaa tttcctggtt cctggggaag ctaagcccat tggtaggaco 42120

agacttttgt atgtgtgttt cttcctttag tcatctacta aggttaataa ataccttaaa 42180

aaaaaaaaaa aaaaaggaca tgatctccct ctgtcaccca ggcaaattgat cctcctgcct 42240

cagectccca aggcactggg attacagtca tgagaccctg cactggctca ttaacaattt 42300

tttttttata tagagacagg gtctcgccag gctggtctca aatgcctaac cttgagtgat 42360

tttccttcct tggtctccca aagcattggg attacagaca tgagccgcca cacccggcca 42420

agaagtgcct tttatgtctc aggcactgtt cttggtgctg gggaacaaga tagacaaaat 42480

cctcactctc atagagctta attctagtac tagagacagt cgagaaatta ttaaatagaa 42540

gatgtaatgt tgagctctga taaattctat aggaagaaaa aggagagtca gggacagago 42600

aagggaagtg acgaaggage cctgtggatc tctgagagaa gagtctccca gacagggggo 42660

aggtggaggg tccaggacaa aggctgggca tgccaacagg ggagaaagag gtattgcagt 42720

gggagggagg gaaagtggcg ggaaatgaga tggaggaaag cagccctgga cagacccaaa 42780

acctcacttc ttatgataga tatttagtaa cacccttttc actcttcaat gatgaaattt 42840

gtagaaaata taacctatct acccacatca ttacaaacca tccatacaat gccttaactg 42900

taatagaaag gaagtacaaa aggggagaaa tgtatcatga actaagaagt atttcatgac 42960

tacactggaa gacataatgg tgtggtcata tgttttgcac ccacttgtag gatcactgca 43020

aacgtggcag ctataaatcc agatggctgc agatgtgtta tattggccac tcaaatgaca 43080

taatcggtgt tgactttagt gatgtgatat ttctgaaatg gtgaatacgt gttagtaaag 43140

ttctaaacaa aacaaagtac atcattccct attgaaatcc agcatttatg aaaatcatgg 43200

aggaaaccct tgtgttgaca ggtaaaatgg cgtaggcttt tcagcccttc caggggagac 43260

tggaaagtcc tgggggacat agaatatttg tggcttgtgc tagaccatco catgtactga 43320

aggttgtcca gcctgtctgg ccccacccct taaatgccac taatgactcc caattgtcct 43380

gtgactacca gaacagcccc catggatttc cagatgcttt ttcaagcatt ttgggttttg 43440

tttgcatgta atgagaagcc agcagacagt ttggatcagg gaagtgaagt gacccaacct 43500

aggttttaaa gagatctgcc attcataaaa ataatgaagg ggaggctgag gtttctgtgt 43560

cacttagcaa ggactcggcc cccaagagtg agctgcagag gtaccaggct gacctctgtc 43620

tgtctcaage ttagactcac ccagaagtct gtctttctac cccagagcca cctagaccat 43680

ccatcagagg cctccctcta atgaggagta gggtgggggc accccatggt gtcctttgtg 43740

ccctaaaccc tttacaataa caggtgttgg ctgtcacctg aagcaggttt caaccatcao 43800

tcccttccca ccatacacac actcccagct cattttgatt ccttttcctg caataaataa 43860

cagattcttg caaagtggtt agaagaaatt agtaagttaa gcctcacact agggttattt 43920

tgccaggaga ccttcctttc ctaggtaacc ccctccacca cgtgggcacc ccagtgggat 43980

ctgctgcagt ctgcgccagg gtttgcttgg cctgcaaggg ttggccatgg cagatgcctt 44040

tcctgtaact ggaatccccc atgcctggcc ttccagacag tagagagata attggataaa 44100

ccctaaactg gaaattacaa acaataacta ctctgttagt ttacatatga aactacttaa 44160

gcaagtcctt tttattttta tttttcgaca atatgaagct cattattcgt gacactcggg 44220

gcactctcaa aatgtgctca agaaaagggt cacggctgtg tagtatttag caccagaatg 44280

gaaacaccca ttccaagttc tcttccatcc tttggccact gagaggtttg gtttagtggt 44340

cccggggagg acaggaaggg gagagccact ttaacttgct gttgttgagt gaaggtgggg 44400

caggagtgaa aggcattgtt gttgctgagt gtgttttcat gaaatctaac cttatttaac 44460

atgatctcca gtaactcact ggtcttcaag ttacataaac cttgatcgaa aattatttcc 44520

cttttttttt tttttgagac agggtctgac tctgtcaccc aggctggagt ggtgcagtgg 44580

cgtgactggc tccctgcage ctcaagcaat cctcctgcct cagectccca aagtacaggg 44640

attacagaca tgagccactg cacctggcct tgattttttt ttatataaaa ggatattaga 44700

gcaaaagagt gaatatgtat accatagtgg tcaaataaat acttctgcag gggccacaca 44760

caaaactgtg aaggcagaat ctatttctgt ccttagatgt gttggtcaat aggtgtttgg 44820

gcccgtgaat gtaggaccca aatgtaatag cagcactata ctctacagcg tgtgcataga 44880

tggattcaga atttttggtt ttaaaaatta agcttttatt tatatttacc catcaggtca 44940

ccgaatactt ggattcaacc aaatgcttga aagcttcttc atttggggga aggtgggttt 45000

ggaggcagaa atccctgcag actccacacc cggggtttta ctaggtectc cgcggcaggt 45060

ggaaggaaag cttgttgccc tgcagttccg tttgcttcaa aaacaagggt gggaagggtt 45120

caccaattga tctttgtgca tatccagtgt aggaaaagtg ttatttagag tatcattata 45180

aaatcggctg catatggtgg ctcatgcctg taatcccago actttgggag tccaagatgg 45240



gcagatcact tgaagtcagg agtttgagac cagcctggcc aacatggtga aaccctgtct 45300

ctactaaaaa tacaaaaatt acccgggcat ggtagcgggc acctgtaatc cccactactc 45360

gggaggctga ggcacaggag aatcacttga acccaagagg aggaggttgc agtgagccaa 45420

gattgcacca ctacattcca gcctgggtga cagagcaaga ctccatctca aaaaaaaaaa 45480

aaaaaaaaaa aagagtatct ttataaaagc ttgactccca tggtagatgg acctaattaa 45540

ggtttaccag caagtcccag atattagcat agcataggaa attaccgtag aggcatgtag 45600

gagtcatcca gatttggcca actcagagga tagagagaaa aaatatctct ccctccttcc 45660

taatctcaag ggagatggaa aacaagaaga tttagagctt caagaatgag gattgaggaa 45720

gtacaatgta aaaatggctc cctgggtccc ttcttggaaa aaaatgtcca gagagtttcc 45780

aaaagtggtt ttcccctcct ttttgaggaa tatgtgtttt tattcctttg tgaagaatat 45840

catcttagta gtcttatttc atttgtctat ttccctcttt aatattaatt tgatctgaga 45900

tgcttgtaaa gaccaagcaa caaaaagatg tcatgccacc ttcatttgcc accatcacct 45960

gtgaagttca gacaacgcag tatagacaga gccttaagag ggaggagtca ggcgtgaggc 46020

tttgtgaggg gtgggtggtc aggggtgtag ccacagcctt tgatcataaa ccatgaccgg 46080

ttagaactgg gaggaacctc aaagtcgcta ggttcaactc tctcatttca tagacacgaa 46140

aaatgaggtc caaagagttc aagagactgc caagggttgt acagctaatc ggccgaccta 46200

gcaatcgaag gacagatttg agtatttttt tttaaagcat aggcttttaa gttctttatc 46260

attgtcagtt tactttggtt tgcctttaac cttcaccacc ccagctggta agtgtaaatt 46320

gtcattgtta atgtgctttt tccttgaact gcttgtgaag gactctcttt caaaggagcc 46380

ggtagaaggg aggaaagttg gtggcatatt acatatctct acgctgagat tcaatccaga 46440

acggccttgg gagttcttcg tcggctgaca caaggcaaag ccccagctct gatctgaaaa 46500

gtttgtatga tgcattttcc atgtgtattg gttgattggt tttgctggaa gacctaacca 46560

agagaaagca ttccgaccct ggcgttagcc ccactcatga gtctacttta tactttctac 46620

attttgtcta taaaatttgc cacttaaaaa ctcttgtttc atagaaaatg gacttgatta 46680

tctgtatcat tatgaaaatc ctgctgcatt atcaaatctt cctaaaaggt taaaaagctt 46740

tttttttttt ttcaatctct gtctttgctg tgattttaga ctgggttgta aacaagctat 46800

aatgtgaatg gactaccaag agatctacaa cagaagcagc ctcagaaata gaaattgaat 46860

ttataggcag tgagatagga taattagctt ttatatttaa aaatatcctc agaccagagg 46920

agtctgctgt ctcagataga gaagggaatt gagtttgaat cctaatgcct caagtaattt 46980

agtagaaact gcctgtttta tataaaatat atacggcagc ctgctgtgtg tgtatttatg 47040

atctgtatct ctatattcct ctctaaacac atgagttaaa gtgtcagtct aagtctgaac 47100

attcagatta cacaaatcat ttgtacttat aattctcagc cttaaatgtt gttgttgata 47160

tagctaaaga taacctgatt ggccaattat ctcccttttt tctttgagtg gttatttgga 47220

gttcaaaaat caaacaaaca aaaaacattt ctgttttttt tacatggaga gcaagaattg 47280

tctcggatgt ttacccgaag ttttttgttt tttatccaac cattatgcac tacagaatgt 47340

acaatttaaa atgctctatg taggttaaac aataaaagac acgagaatat taagtgtctg 47400

ctattgttaa atatgtgtaa attcaacata cctcctgtaa tggccagtgt cttagccgct 47460

gatccctgtc actctgaatt ggcagaaacc agatcctggc ttgggatctt gaacagatat 47520

tttttccagg gttgcatcac aactcttggg agggcatcct gtctgaaata tgctgtctcc 47580

ccagcctggg tcagcaggga cagagagaaa tagcatctgt cagctgggtt gaagtctccc 47640

gcatatggag tcagtcactg gttctttgct gagggttcag ctaatgagac ttgattgctt 47700

gtggcactct tgtttccacc aaaaagagcc taaaaacagg atgaacttga aaacaagagg 47760

aagtggtgct atgcttcccc atgactttag ctccagtttg cctttgagca agggggaagc 47820

agaaggagga acttcttacg tacctgcacg gtggttcata ccaggggttc atcaaccctg 47880

ggatcttgcc cccttctctg cctcctgtca taaatctctg tttcaaagga aagaaagggg 47940

atggttgtta aagcataaac ctccaggtca gctcttgtta cattagaccc caagatgatg 48000

tccaaaacct tttgttgaac tgaaatgcta gcttggtttg aaataactga gccattcatt 48060

gcctagggat agaaaatctt tctgttgtaa agaggtggtt ggttggttgg tgtgtggctt 48120

tgtttgcaaa tacagaaagt gggatgggga ttggaatagt attggccttg tgggggctga 48180

atattgaaag cagcaaaact ggatgtacct aaaaactaaa gttgaatcgg cgagttcatc 48240

catcctttta gagctatttt cattgagata taatttcttt cagttgcttg aagttttcag 48300

catcagatca agttttcttt cttgctctcc aatacctctt ttgcttgttt gccatctgtt 48360

catttccact gcaaactgct ctttacacaa tgttactcgg tgttaattag aacacgtgtc 48420

tctttgtcat tcatctggag aaggggttaa tgatgattta tgtcccttta attggttttc 48480

ctccaaactg ttaggtttaa tttattattt tataagaatt ccaagagact gggaaagagg 48540

aagagtgcct aatttttatt cttcatgtct ttaactatat atctcttttg ctttaaaaaa 48600

gagcaatctt ggcctaacta ttttggtgtt ttaaaagtat ggttctttgg ccaggcgcag 48660

tggctcatgc ttgtaatctc agcacttcgg aaggccgagg tgggtggatc acttgaggcc 48720

aggagttcga gaccattctg gccaacatgg tgaaacccca tctctactaa aaaacacaaa 48780

aattagccag gtgtggtggc cacatgcctg tagttccagc tactcaggag gctgaggcac 48840

aagaattgct tgaactcttg agaggcggag gtcaaaatga gctgagatcg caccaccgta 48900

ctccagcctg ggcgacagag ccagactgtc tcaaaaaaaa aaaattcttc aagttcttat 48960

taaatgataa tacatatgag tatgtattta ctgcttatca gtgaacaatt tattagtcaa 49020

atttgttagc ttatttctga ataagtaaca tgttatcatg gttcaaaatt gaaaaggtcc 49080

caaaaggtat gcagtgattt ctttcctcct cctcctattg tccccagact tctattctgg 49140

gcagatcact tgaagtcagg agtttgagac cagcctggcc aacatggtga aaccctgtct 45300

ctactaaaaa tacaaaaatt acccgggcat ggtagcgggc acctgtaatc cccactactc 45360

gggaggctga ggcacaggag aatcacttga acccaagagg aggaggttgc agtgagccaa 45420

gattgcacca ctacattcca gcctgggtga cagagcaaga ctccatctca aaaaaaaaaa 45480

aaaaaaaaaa aagagtatct ttataaaage ttgactccca tggtagatgg acctaattaa 45540

ggtttaccag caagtcccag atattagcat agcataggaa attaccgtag aggcatgtag 45600

gagtcatcca gatttggcca actcagagga tagagagaaa aaatatctct ccctccttcc 45660

taatctcaag ggagatggaa aacaagaaga tttagagctt caagaatgag gattgaggaa 45720

gtacaatgta aaaatggctc cctgggtccc ttcttggaaa aaaatgtcca gagagtttcc 45780

aaaagtggtt ttcccctcct ttttgaggaa tatgtgtttt tattcctttg tgaagaatat 45840

catcttagta gtcttatttc atttgtctat ttccctcttt aatattaatt tgatctgaga 45900

tgcttgtaaa gaccaagcaa caaaaagatg tcatgccace ttcatttgcc accatcacct 45960

gtgaagttca gacaacgcag tatagacaga gccttaagag ggaggagtca ggcgtgaggc 46020

tttgtgaggg gtgggtggtc aggggtgtag ccacagcctt tgatcataaa ccatgaccgg 46080

ttagaactgg gaggaacctc aaagtcgcta ggttcaactc tctcatttca tagacacgaa 46140

aaatgaggtc caaagagttc aagagactgc caagggttgt acagctaatc ggccgaccta 46200

gcaatcgaag gacagatttg agtatttttt tttaaagcat aggcttttaa gttctttatc 46260

attgtcagtt tactttggtt tgcctttaac cttcaccace ccagctggta agtgtaaatt 46320

gtcattgtta atgtgctttt tccttgaact gcttgtgaag gactctcttt caaaggagcc 46380

ggtagaaggg aggaaagttg gtggcatatt acatatctct acgctgagat tcaatccaga 46440

acggccttgg gagttcttcg tcggctgaca caaggcaaag ccccagctct gatctgaaaa 46500

gtttgtatga tgcattttcc atgtgtattg gttgattggt tttgctggaa gacctaacca 46560

agagaaagca ttccgaccct ggcgttagcc ccactcatga gtctacttta tactttctac 46620

attttgtcta taaaatttgc cacttaaaaa ctcttgtttc atagaaaatg gacttgatta 46680

tctgtatcat tatgaaaatc ctgctgcatt atcaaatctt cctaaaaggt taaaaagctt 46740

tttttttttt ttcaatctct gtctttgctg tgattttaga ctgggttgta aacaagctat 46800

aatgtgaatg gactaccaag agatctacaa cagaagcage ctcagaaata gaaattgaat 46860

ttataggcag tgagatagga taattagctt ttatatttaa aaatatcctc agaccagagg 46920

agtctgctgt ctcagataga gaagggaatt gagtttgaat cctaatgeet caagtaattt 46980

agtagaaact gcctgtttta tataaaatat atacggcage ctgctgtgtg tgtatttatg 47040

atctgtatct ctatattcct ctctaaacac atgagttaaa gtgtcagtct aagtctgaac 47100

attcagatta cacaaatcat ttgtacttat aattctcage cttaaatgtt gttgttgata 47160

tagctaaaga taacctgatt ggccaattat ctcccttttt tctttgagtg gttatttgga 47220

gttcaaaaat caaacaaaca aaaaacattt ctgttttttt tacatggaga gcaagaattg 47280

tctcggatgt ttacccgaag ttttttgttt tttatccaac cattatgcac tacagaatgt 47340

acaatttaaa atgctctatg taggttaaac aataaaagac acgagaatat taagtgtctg 47400

ctattgttaa atatgtgtaa attcaacata cctcctgtaa tggccagtgt cttagccgct 47460

gatccctgtc actctgaatt ggcagaaacc agatcctggc ttgggatctt gaacagatat 47520

tttttccagg gttgcatcac aactcttggg agggcatcct gtctgaaata tgctgtctcc 47580

ccagcctggg tcagcaggga cagagagaaa tagcatctgt cagctgggtt gaagtctccc 47640

gcatatggag tcagtcactg gttctttgct gagggttcag ctaatgagac ttgattgctt 47700

gtggcactct tgtttccacc aaaaagagcc taaaaacagg atgaacttga aaacaagagg 47760

aagtggtgct atgcttcccc atgactttag ctccagtttg cctttgagca agggggaage 47820

agaaggagga acttcttacg tacctgcacg gtggttcata ccaggggttc atcaaccctg 47880

ggatcttgcc cccttctctg cctcctgtca taaatctctg tttcaaagga aagaaagggg 47940

atggttgtta aagcataaac ctccaggtca gctcttgtta cattagacce caagatgatg 48000

tccaaaacct tttgttgaac tgaaatgcta gcttggtttg aaataactga gccattcatt 48060

gcctagggat agaaaatctt tctgttgtaa agaggtggtt ggttggttgg tgtgtggctt 48120

tgtttgcaaa tacagaaagt gggatgggga ttggaatagt attggccttg tgggggctga 48180

atattgaaag cagcaaaact ggatgtacct aaaaactaaa gttgaatcgg cgagttcatc 48240

catcctttta gagctatttt cattgagata taatttcttt cagttgcttg aagttttcag 48300

catcagatca agttttcttt cttgctctcc aatacctctt ttgcttgttt gccatctgtt 48360

catttccact gcaaactgct ctttacacaa tgttactcgg tgttaattag aacacgtgtc 48420

tctttgtcat tcatctggag aaggggttaa tgatgattta tgtcccttta attggttttc 48480

ctccaaactg ttaggtttaa tttattattt tataagaatt ccaagagact gggaaagagg 48540

aagagtgcct aatttttatt cttcatgtct ttaactatat atctcttttg ctttaaaaaa 48600

gagcaatctt ggcctaacta ttttggtgtt ttaaaagtat ggttctttgg ccaggcgcag 48660

tggctcatgc ttgtaatctc agcacttcgg aaggccgagg tgggtggatc acttgaggcc 48720

aggagttcga gaccattctg gccaacatgg tgaaacccca tctctactaa aaaacacaaa 48780

aattagccag gtgtggtggc cacatgcctg tagttccage tactcaggag gctgaggcac 48840

aagaattgct tgaactcttg agaggcggag gtcaaaatga gctgagatcg caccaccgta 48900

ctccagcctg ggcgacagag ccagactgtc tcaaaaaaaa aaaattcttc aagttcttat 48960

taaatgataa tacatatgag tatgtattta ctgcttatca gtgaacaatt tattagtcaa 49020

atttgttagc ttatttctga ataagtaaca tgttatcatg gttcaaaatt gaaaaggtcc 49080

caaaaggtat gcagtgattt ctttcctcct cctcctattg tccccagact tctattctgg 49140



gaaaagggtt tcctttccgc agaatctatg ttgtcagggt cttgtgtgta catatatttg 49200

tatttatgta tacacatatg tgtatagatg gatatatgca taggtacata tatatgtaaa 49260

tactttccct ctttttatgc agagggtggc aaacatatat gctgttctgc atataccttt 49320

taaatgcatt ttggaatgta ctgcctatcg gtaggttaag agcttcttct ttctttgtta 49380

aggctacatt atactactgt atgatgactt attaactact tcctgactga tagacatttg 49440

ggctgtttcc agtttttccc aggatgaaca gtgattcagt gaatagctct gtatcacatt 49500

attttgtata tctctaggaa aaagatccta gaaatggaat tgttgcagct gaaagtaagt 49560

acatttatca tttcgattga ttttgtcaaa ttgccctcca tagacgttaa cagttaacaa 49620

ttctgctagc aatatgaata ctcgtcagct tttttcatac ttgtgaaaat agtaggtgaa 49680

ataatgatcc cagcttatgg tttaatttgc cctttcactt attttgagtg atgttgagta 49740

taatgagcac tttaaaggaa aaaagataaa tttttgtagt tagatgtata tatatacatt 49800

tcaaaggtgg aaacctgttt gtgcattttc ctttctaccc cctcaaaaca ctaggaaatt 49860

atacctagtt tctagtaaat tagatagcta atttctatat tggtgtgtta ttaacagtaa 49920

atatgctgca aatgttggaa gatacctaac attctccttc atgtgattac caaaaacata 49980

ttgctgaaat ccaatttcga ctgacattat ttttcaaaat aatacatttc aaactaatca 50040

aatcaagttt tgatttgtaa gggcacatta catgatatct tttaagatac aatattttaa 50100

gtcaattaaa ctctgatgta tgttgctttt taccaaaagc acacagatta tggagaactc 50160

accaagtgac tgacatgata aaaaagcaaa gttcttttag ataaaaatgg ccactttctc 50220

cttgatattt ttctatgggt tgagatttag atgaaaatcc cttgtggcaa attttaatga 50280

ctatttcttt aatgtaataa ctgaattcat ctagatgatc ccacgtccct caacagagaa 50340

aggtgagagt ctgttatttg ttaggtttcc ttgtccatat ttcttggtgg gtcccacaaa 50400

agtctcatga atctctacaa gtgggaaaat aaattgccca tttcttggca caccgaactt 50460

tccatgtcat attttaaaac tgtaagtcca tactttacat agctaaagac caatgggcca 50520

aagcatggtg ggtcacacct ataatctcag cattttggga ggccgatgtg gtaggattaa 50580

ttgagcccag gagtttgaga ccagcctggg cagcatagtg agaccccatc tctatagaat 50640

tttttaaaaa attaccgatc atggtggtgt gtatgcacct atagtcctag ctacttggga 50700

ggctgactca ggaagaccat ttgagcccag gaatttgagg ctgcagtgag ctatgatgac 50760

accactgcac tccagcctgg gcaacagaga aagactctgt atttaaaaaa aaaatggaaa 50820

aagaaaaaaa gaccgaataa taataataat atgtaatatt taatactttc atggattggg 50880

tactgttttc cctcccctgt gagtccctgc ctatgtttcc ttcaggccat aaaaagaaag 50940

cttgtctggc aaatatgaaa tttgaaaact gaccatctgc tgaattataa tagtagagat 51000

ttacctttgg gataaatata tttgtcattg ccacaaagtt tgtgaataat atttctgttg 51060

cccagtcatg aaatcaacaa acctccaaaa tgaagttgct ttaagtgtgt aatggcaatt 51120

ttgaattgtt aaagtattcc acactgtcgt gaaaccaatg taaacccttg ctcagaacta 51180

gactcacaaa attttagagc cagaaggagg tttggagatg gtccagcagt tcgtctcaat 51240

tttataagtg aaaaaaactg aagctggggc aaggttagga acatgttagc aagtgagtga 51300

atgagtgagt tacaaagctg gcatccttga atcttggccc cagacctcac ctggctaaat 51360

tgttccagaa atcttgccta aacacacttt ttttgtagtg gaagaatgta tgccctttta 51420

gaaatcagtt ctaaggtctc ttagtaaaac catgtggtag gtcatcctta actgggggtt 51480

ggttttgctg aagacagtga gcacaagaga aaaccacaga atgctctttc taagaaacat 51540

ctagacagca ctcatgaggc atacacttgg tgttccctcc ctctcttttt cattggtagg 51600

ctgtaaatta ctcccctgtt ggaaaaataa ggtcttcagg ctactcacgg tggtgtgcag 51660

acgcacatac acaacagtga cagctttcta gtggcttccg ccatgcgtga aaagagatgc 51720

aaaaggaatg caggaatgtt agagaaaata aaggcatcgc cgctgattag ctgggactga 51780

tcagagatgg gttacttcac gtgaagcatg taaggaaacc tcttgtaaag acttttatta 51840

tatttttagg aaggaaggaa gaaagacaga agagaaaaac agagaaggaa agggaaggaa 51900

gaagggagag agggaggaag agaaagacag agggaaggag ggagagagca gggatttacc 51960

tgcattacag gtagcatacc ttctccaaag tctcctttgt ggaccagagg gaccattggt 52020

ggcagctccc ttaaccacag tccagaactt tcagtattaa aaacttagct gatacctctc 52080

aaggatatat atttactgca ggtccttcat ctgaaattca gacacatgta gctagctaca 52140

gatcacctat aagatgtttc aacctcaaca aatttgggac ttaacccatc atcttactcc 52200

ctccgccact tcctttgctt gatcttctta tctcagtgag ttgcatcaca gtcctccaaa 52260

ctgatgaggt caaaactctg gtaattatcc tcaattcttt cttctgtccc acctctagcc 52320

accatctagg tcaaacagcc cagctgactg cacctccttt gtgtcttccc cactccatcc 52380

cctgcctgct gccactgcct tagttcacag cctcatcatt tcctccttga gttgctgcaa 52440

caatctccag ctggcctctc tgccacccag tttttgcctc tctccaacct gtcctcctga 52500

ctcttgccag agaaattttt ctaggaaaac ctacccaagc acggaatgcc cctgtataaa 52560

tgctccatgg gttgctgagc acccccagag aaactgtcgt gactgatcca cgctctcact 52620

tcctcggcct tgcatcgtgc tgtcccctgc cctcccaggc tctgtgccag tcacccaggc 52680

ttccctcagt gcgagcatct cctcacctcc tgacctttgc acaagccact ccttctgagg 52740

agcactctct gtttcccctg cttctctcct ccttgcctaa ctcctactga gctttctaat 52800

ctgactttga gggcactttt cagagatgtc ttccttgacc aaccgagtag acttatttaa 52860

caaacacttg cataaattta ctgtgtgcca ggcactgacc taaaggcttt acatatattc 52920

cttcctttac ttctccaaac tttaggagaa agggaggatt ccagtcccca ttttatggat 52980

gaggaagctg agaccttgct tgagtggtga agcagcttgc ccaaggtcac acagccttgt 53040

gaaaagggtt tcctttccgc agaatctatg ttgtcagggt cttgtgtgta catatatttg 49200

tatttatgta tacacatatg tgtatagatg gatatatgca taggtacata tatatgtaaa 49260

tactttccct ctttttatgc agagggtggc aaacatatat gctgttctgc atataccttt 49320

taaatgcatt ttggaatgta ctgcctatcg gtaggttaag agcttcttct ttctttgtta 49380

aggctacatt atactactgt atgatgactt attaactact tcctgactga tagacatttg 49440

ggctgtttcc agtttttccc aggatgaaca gtgattcagt gaatagctct gtatcacatt 49500

attttgtata tctctaggaa aaagatccta gaaatggaat tgttgcagct gaaagtaagt 49560

acatttatca tttcgattga ttttgtcaaa ttgccctcca tagacgttaa cagttaacaa 49620

ttctgctaga aatatgaata ctcgtcagct tttttcatac ttgtgaaaat agtaggtgaa 49680

ataatgatco cagcttatgg tttaatttga cctttcactt attttgagtg atgttgagta 49740

taatgagcac tttaaaggaa aaaagataaa tttttgtagt tagatgtata tatatacatt 49800

tcaaaggtgg aaacctgttt gtgcattttc ctttctaccc cctcaaaaca ctaggaaatt 49860

atacctagtt tctagtaaat tagatagcta atttctatat tggtgtgtta ttaacagtaa 49920

atatgctgca aatgttggaa gatacctaac attctccttc atgtgattac caaaaacata 49980

ttgctgaaat ccaatttcga ctgacattat ttttcaaaat aatacatttc aaactaatca 50040

aatcaagttt tgatttgtaa gggcacatta catgatatct tttaagatac aatattttaa 50100

gtcaattaaa ctctgatgta tgttgctttt taccaaaaga acacagatta tggagaacto 50160

accaagtgac tgacatgata aaaaagcaaa gttcttttag ataaaaatgg ccactttctc 50220

cttgatattt ttctatgggt tgagatttag atgaaaatcc cttgtggcaa attttaatga 50280

ctatttcttt aatgtaataa ctgaattcat ctagatgatc ccacgtccct caacagagaa 50340

aggtgagagt ctgttatttg ttaggtttcc ttgtccatat ttcttggtgg gtcccacaaa 50400

agtctcatga atctctacaa gtgggaaaat aaattgccca tttcttggca caccgaactt 50460

tccatgtcat attttaaaac tgtaagtcca tactttacat agctaaagac caatgggcca 50520

aagcatggtg ggtcacacct ataatctcag cattttggga ggccgatgtg gtaggattaa 50580

ttgagcccag gagtttgaga ccagcctggg cagcatagtg agaccccatc tctatagaat 50640

tttttaaaaa attaccgate atggtggtgt gtatgcacct atagtcctag ctacttggga 50700

ggctgactca ggaagaccat ttgagcccag gaatttgagg ctgcagtgag ctatgatgac 50760

accactgcad tccagcctgg gcaacagaga aagactctgt atttaaaaaa aaaatggaaa 50820

aagaaaaaaa gaccgaataa taataataat atgtaatatt taatactttc atggattggg 50880

tactgttttc cctcccctgt gagtccctgc ctatgtttcc ttcaggccat aaaaagaaag 50940

cttgtctggc aaatatgaaa tttgaaaact gaccatctgc tgaattataa tagtagagat 51000

ttacctttgg gataaatata tttgtcattg ccacaaagtt tgtgaataat atttctgttg 51060

cccagtcatg aaatcaacaa acctccaaaa tgaagttgct ttaagtgtgt aatggcaatt 51120

ttgaattgtt aaagtattcc acactgtcgt gaaaccaatg taaacccttg ctcagaacta 51180

gactcacaaa attttagage cagaaggagg tttggagatg gtccagcagt tcgtctcaat 51240

tttataagtg aaaaaaactg aagctggggc aaggttagga acatgttagc aagtgagtga 51300

atgagtgagt tacaaagctg gcatccttga atcttggccc cagacctcac ctggctaaat 51360

tgttccagaa atcttgccta aacacacttt ttttgtagtg gaagaatgta tgccctttta 51420

gaaatcagtt ctaaggtctc ttagtaaaac catgtggtag gtcatcctta actgggggtt 51480

ggttttgctg aagacagtga gcacaagaga aaaccacaga atgctctttc taagaaacat 51540

ctagacagca ctcatgagga atacacttgg tgttccctcc ctctcttttt cattggtagg 51600

ctgtaaatta ctcccctgtt ggaaaaataa ggtcttcagg ctactcacgg tggtgtgcag 51660

acgcacatac acaacagtga cagctttcta gtggcttccg ccatgcgtga aaagagatga 51720

aaaaggaatg caggaatgtt agagaaaata aaggcatcgc cgctgattag ctgggactga 51780

tcagagatgg gttacttcac gtgaagcatg taaggaaacc tcttgtaaag acttttatta 51840

tatttttagg aaggaaggaa gaaagacaga agagaaaaac agagaaggaa agggaaggaa 51900

gaagggagag agggaggaag agaaagacag agggaaggag ggagagagca gggatttacc 51960

tgcattacag gtagcatacc ttctccaaag tctcctttgt ggaccagagg gaccattggt 52020

ggcagctccc ttaaccacag tccagaactt tcagtattaa aaacttagct gatacctctc 52080

aaggatatat atttactgca ggtccttcat ctgaaattca gacacatgta gctagctaca 52140

gatcacctat aagatgtttc aacctcaaca aatttgggac ttaacccatc atcttactcc 52200

ctccgccact tcctttgctt gatcttctta tctcagtgag ttgcatcaca gtcctccaaa 52260

ctgatgaggt caaaactctg gtaattatcc tcaattcttt cttctgtccc acctctagco 52320

accatctagg tcaaacagcc cagctgactg cacctccttt gtgtcttccc cactccatcc 52380

cctgcctgct gccactgcct tagttcacag cctcatcatt tcctccttga gttgctgcaa 52440

caatctccag ctggcctctc tgccacccag tttttgcctc tctccaacct gtcctcctga 52500

ctcttgccag agaaattttt ctaggaaaac ctacccaage acggaatgcc cctgtataaa 52560

tgctccatgg gttgctgagc acccccagag aaactgtcgt gactgatcca cgctctcact 52620

tcctcggcct tgcatcgtgc tgtcccctgc cctcccaggc tctgtgccag tcacccaggo 52680

ttccctcagt gcgagcatct cctcacctcc tgacctttgc acaagccact ccttctgagg 52740

agcactctct gtttcccctg cttctctcct ccttgcctaa ctcctactga gctttctaat 52800

ctgactttga gggcactttt cagagatgtc ttccttgace aaccgagtag acttatttaa 52860

caaacacttg cataaattta ctgtgtgcca ggcactgace taaaggcttt acatatatto 52920

cttcctttac ttctccaaac tttaggagaa agggaggatt ccagtcccca ttttatggat 52980

gaggaagctg agaccttgct tgagtggtga agcagcttgc ccaaggtcac acagccttgt 53040



gggccagaag ctacttctgc ctttgtgtgg ctcctgattt tgatttgtat gtagtataaa 53100

tatatatatt tttgtgtgtg tgtgtgtgtg tgagagagag agagagagag agagagagag 53160

agagatttat gttccaaatt ggttccgggt ttgtcatctg tatatttaat atataataaa 53220

ttatatatac aatttatttt ttgaatagac aatagaagca catattataa aattcaaaaa 53280

atacaaagtg tatacagtga caggagcctc cctcctcact ttacctccca cttctcccca 53340

aaagcagctc ctgtcaccca tgccctgtgt atctttccag ggatatttac aaatatatat 53400

gtagacacta tgtgattttc ttttatattt atgatagcct attctgcttg agatttttaa 53460

tttgctttgt ttgattaaca gtataccttg gggcttgttc catatcaata tattaagagc 53520

ttcctcttct cttctgtgtc tacataatag cccattgtag ggatatacca tagtttattt 53580

aatcagtctc ctttttggat atttaggttg ttctcaaaca ttttctagta caatcagtgc 53640

cgcagagatt agcttcctac agacatcatt ttgcacacat acgagttgat ctgcaggata 53700

aaatcctgga attggaattt gcggccaaag ggcaggtgca tttataattt tgatagatag 53760

tgccagattg tccctcataa cggatgtact catttatttt ctcattagta gtttatgaga 53820

ttgccccttc cttcttagcc tcacccttgc ctatataata aaatgttttg atgttcaccc 53880

ttctagtatt tttaaccagc ttttttcttg ttatgagtcg ttatgcatct tttaatgtgt 53940

ttatgaacta tcttgatttt ctttattagc tgatttagta ttcgttggct cttttcatat 54000

tgatttatag gcatttccta tatattaaag aaatatatcc tttgtctgtg atctatgttc 54060

cagataggtc cctggtttgt catttgttga tggtgttttt tccccatgca gaaaattttt 54120

attttcatga aatcagattt atcagttttt tttcttttat agcctctggg gtttgagtca 54180

tagttaagac tgaccttccc cacgcctaaa ttataaaatc ctcttctatg tgcatgcatg 54240

ggtgtgtgag gttgtttcaa agaaagaagt gatagagtgt aatcgctgag aaaaccaact 54300

gtggagtcag actgacctaa ctgccctggt ttcatctcta tttctttaat cttggatgaa 54360

atgtttaatg ggttagtaat atctatatcc cagggttaca ggtgactatg aagatcacat 54420

accacaatat aggaaatcgt cctgtattaa attactgata gctgttttta ttgtgttatt 54480

ttctccaagt ttaataataa ttgcacaaga acaagggccc tttcttctct ttcttttgct 54540

ttccccttgc cattgtggcc cttccccttc ccaaactctg ctgccagcaa gaccttagcg 54600

tggtgctctg ctgatgggac tcgagtgctc actttgattg cttcactgtt tattttgatt 54660

ggcgacagag aggcctggag ttctggctgg agccacctgg agtgccacag gtgcttctcc 54720

acttgccacg cagctgttct cccagtccct tgaggaccct ggcgcctctc cagatcttgg 54780

cacttggttt ctttccatgg gtcaccggtg agagtccgtg ttctttcctt tgggccccct 54840

gcagcccctt gccacagagg cctcatcccg agaggacttg agacagcgta ctccccacat 54900

gggtgccctg taaatatctt tgaccaaaga agttaggaga agtaagaggt ttggggtgtc 54960

atattgactg gaagagccac aaatctcttg gctatctctt cgttcccatt gattacacag 55020

gaaggaatta ttccaaatca tgtatttctt tagtggatga tccccttaaa aatttctacg 55080

atgtcagttt ctgttaatat ttactacagt ttttattgtc atggattgta acttcttaaa 55140

aatatttaat atcatgcaag ctgttcaaag acaccagtaa tttggagaca gtgcagggaa 55200

tcgggctgtg atttcctggc ttttatctgt ctctgctgct cccttctcct ctcctttgcc 55260

tgtttgtgtt tcctttgtac actcactttt aacaaaggcc ccttgaaatt ccaggggtag 55320

gagacacagt ggagcattga ggtaggtcat ctcatattta attttgccac tctctggccg 55380

ttaattaaaa taatgcttga gtgctagtgt ccagttttac agggggtgtg taaaatgtta 55440

atcacaactg atctgaagca tccagtccag tgccagggag agggtttagg gcacaggcag 55500

ggagcatgtt atcaggaaaa aaataaacta gaggaaataa aacattttgt tgttctttaa 55560

aaaattttaa tatgaggccc tactatgagc aaatatgaag gaggatgtga agacgggtaa 55620

ggtgcagtcc gcggattcaa aggcggggcc atctgcatgc tgagcgtttt actatactat 55680

tccatttaag attcgcagca ggctgggcgt ggtggctcac gcctgtaatc ccagcacatt 55740

gggaggccaa ggcaggtgga tcacctgagg tcagacgttc gtgaccagcc tggccaacat 55800

ggtgaaaccc ggtctctgct aaaaatacaa aaatgagatt cgcttaaacc cgggaagcag 55860

aggttgcagt aagctgagat tgcactattg cactccagcc tgggtgatga gagtgaaact 55920

ccgtctaaaa aaaaaatttg cagcagtcca gaaggtaggc cccattattc cgattgtatg 55980

ggtgaggata ctgagttgaa gaggagtaac ttgacattga tcccattgta cagtggagcc 56040

aagattagat ccaggggacc tggtttccca gccccatcac ctcagtccta ttgcattacc 56100

ctctggaaat gctcagtcca gtaaaggaga gagtgatgat gcaatgatgt gactgcttcc 56160

agtgaagagt aaaagtaatg aactagaaac gggagaaaca gattgacacc cttgagttgt 56220

ctttctggtt agggcttttg ggtttttgtt ctgtaataca gtccaatgtg gtggccattc 56280

aagggagaag ggccactcat cagccctcct gctccctcac ccccatctta attaaataag 56340

tctccttagg atctcacaca cctgcatgta acaaaacagg ttttaaaaat ctgtagtcaa 56400

ggagcactgc ttgtttcttt ctggcaacaa tcccagtgga agtaaaatta cactggactg 56460

cctgaaactc tgagcccaaa gcgttaattt ttgaaaaacg tttgaggttc ctgagttccc 56520

gtggtatgct actagaatat tctgtagctt taacaactcc cagccttcat tctgcactgc 56580

accccccgca cacccaatac ctattccaca tgtctgggga taggtcagct caccgtccac 56640

cctcgctgcc ccctaggctg aggttccctg atgagcacag ttttccggga aggatttcag 56700

cccctctgtg aaagtcttca gttatctcct ctcttgtttc cagaagtagc ttctttactc 56760

caacttgaaa tcttgctgta ttccttagtg ttttggaaac aaaatgtgca gtaggagaat 56820

tctggctttg tggatattgg atcactttgt tccctggcac aacaatctct cctttgtatt 56880

aaacatctga gaacagaagt cctaaataac atttttatat tccttgttga tgtaagttct 56940

gggccagaag ctacttctgc ctttgtgtgg ctcctgattt tgatttgtat gtagtataaa 53100

tatatatatt tttgtgtgtg tgtgtgtgtg tgagagagag agagagagag agagagagag 53160

agagatttat gttccaaatt ggttccgggt ttgtcatctg tatatttaat atataataaa 53220

ttatatatac aatttatttt ttgaatagac aatagaagca catattataa aattcaaaaa 53280

atacaaagtg tatacagtga caggageete cctcctcact ttacctccca cttctcccca 53340

aaagcagctc ctgtcaccca tgccctgtgt atctttccag ggatatttac aaatatatat 53400

gtagacacta tgtgattttc ttttatattt atgatagcct attctgcttg agatttttaa 53460

tttgctttgt ttgattaaca gtataccttg gggcttgttc catatcaata tattaagage 53520

ttcctcttct cttctgtgtc tacataatag cccattgtag ggatatacca tagtttattt 53580

aatcagtctc ctttttggat atttaggttg ttctcaaaca ttttctagta caatcagtgc 53640

cgcagagatt agcttcctac agacatcatt ttgcacacat acgagttgat ctgcaggata 53700

aaatcctgga attggaattt gcggccaaag ggcaggtgca tttataattt tgatagatag 53760

tgccagattg tccctcataa cggatgtact catttatttt ctcattagta gtttatgaga 53820

ttgccccttc cttcttagcc tcacccttgc ctatataata aaatgttttg atgttcacco 53880

ttctagtatt tttaaccage ttttttcttg ttatgagtcg ttatgcatct tttaatgtgt 53940

ttatgaacta tcttgatttt ctttattage tgatttagta ttcgttggct cttttcatat 54000

tgatttatag gcatttccta tatattaaag aaatatatcc tttgtctgtg atctatgtta 54060

cagataggtc cctggtttgt catttgttga tggtgttttt tccccatgca gaaaattttt 54120

attttcatga aatcagattt atcagttttt tttcttttat agcctctggg gtttgagtca 54180

tagttaagac tgaccttccc cacgectaaa ttataaaato ctcttctatg tgcatgcatg 54240

ggtgtgtgag gttgtttcaa agaaagaagt gatagagtgt aatcgctgag aaaaccaact 54300

gtggagtcag actgacctaa ctgccctggt ttcatctcta tttctttaat cttggatgaa 54360

atgtttaatg ggttagtaat atctatatcc cagggttaca ggtgactatg aagatcacat 54420

accacaatat aggaaatcgt cctgtattaa attactgata gctgttttta ttgtgttatt 54480

ttctccaagt ttaataataa ttgcacaaga acaagggccc tttcttctct ttcttttgct 54540

ttccccttgc cattgtggcc cttccccttc ccaaactctg ctgccagcaa gaccttagcg 54600

tggtgctctg ctgatgggac tcgagtgctc actttgattg cttcactgtt tattttgatt 54660

ggcgacagag aggcctggag ttctggctgg agccacctgg agtgccacag gtgcttctcc 54720

acttgccacg cagctgttct cccagtccct tgaggaccct ggcgcctctc cagatcttgg 54780

cacttggttt ctttccatgg gtcaccggtg agagtccgtg ttctttcctt tgggccccct 54840

gcagcccctt gccacagagg cctcatcccg agaggacttg agacagcgta ctccccacat 54900

gggtgccctg taaatatctt tgaccaaaga agttaggaga agtaagaggt ttggggtgtc 54960

atattgactg gaagagccac aaatctcttg gctatctctt cgttcccatt gattacacag 55020

gaaggaatta ttccaaatca tgtatttctt tagtggatga tccccttaaa aatttctacg 55080

atgtcagttt ctgttaatat ttactacagt ttttattgtc atggattgta acttcttaaa 55140

aatatttaat atcatgcaag ctgttcaaag acaccagtaa tttggagaca gtgcagggaa 55200

tcgggctgtg atttcctggc ttttatctgt ctctgctgct cccttctcct ctcctttgcc 55260

tgtttgtgtt tcctttgtac actcactttt aacaaaggcc ccttgaaatt ccaggggtag 55320

gagacacagt ggagcattga ggtaggtcat ctcatattta attttgccac tctctggccg 55380

ttaattaaaa taatgcttga gtgctagtgt ccagttttac agggggtgtg taaaatgtta 55440

atcacaactg atctgaagca tccagtccag tgccagggag agggtttagg gcacaggcag 55500

ggagcatgtt atcaggaaaa aaataaacta gaggaaataa aacattttgt tgttctttaa 55560

aaaattttaa tatgaggccc tactatgage aaatatgaag gaggatgtga agacgggtaa 55620

ggtgcagtcc gcggattcaa aggcggggcc atctgcatgc tgagcgtttt actatactat 55680

tccatttaag attcgcagca ggctgggcgt ggtggctcac gcctgtaato ccagcacatt 55740

gggaggccaa ggcaggtgga tcacctgagg tcagacgttc gtgaccagcc tggccaacat 55800

ggtgaaaccc ggtctctgct aaaaatacaa aaatgagatt cgcttaaacc cgggaagcag 55860

aggttgcagt aagctgagat tgcactattg cactccagcc tgggtgatga gagtgaaact 55920

ccgtctaaaa aaaaaatttg cagcagtcca gaaggtaggc cccattattc cgattgtatg 55980

ggtgaggata ctgagttgaa gaggagtaac ttgacattga tcccattgta cagtggagco 56040

aagattagat ccaggggace tggtttccca gccccatcac ctcagtccta ttgcattacc 56100

ctctggaaat gctcagtcca gtaaaggaga gagtgatgat gcaatgatgt gactgcttcc 56160

agtgaagagt aaaagtaatg aactagaaac gggagaaaca gattgacacc cttgagttgt 56220

ctttctggtt agggcttttg ggtttttgtt ctgtaataca gtccaatgtg gtggccattc 56280

aagggagaag ggccactcat cagcectect gctccctcac ccccatctta attaaataag 56340

tctccttagg atctcacaca cctgcatgta acaaaacagg ttttaaaaat ctgtagtcaa 56400

ggagcactgc ttgtttcttt ctggcaacaa tcccagtgga agtaaaatta cactggactg 56460

cctgaaactc tgagcccaaa gcgttaattt ttgaaaaacg tttgaggttc ctgagttccc 56520

gtggtatgct actagaatat tctgtagctt taacaactcc cagccttcat tctgcactgc 56580

accccccgca cacccaatac ctattccaca tgtctgggga taggtcagct caccgtccac 56640

cctcgctgcc ccctaggctg aggttccctg atgagcacag ttttccggga aggatttcag 56700

cccctctgtg aaagtcttca gttatctcct ctcttgtttc cagaagtage ttctttactc 56760

caacttgaaa tcttgctgta ttccttagtg ttttggaaac aaaatgtgca gtaggagaat 56820

tctggctttg tggatattgg atcactttgt tccctggcac aacaatctct cctttgtatt 56880

aaacatctga gaacagaagt cctaaataac atttttatat tccttgttga tgtaagttct 56940



ttatttgggg acagcagttt ggtacttgtt cctctgtcaa attctgatgt actttccctt 57000

tttcctatga tgaggacacc actgacccct agcctggaat tttactttgg gtagtggtgg 57060

tatttgctta ccccgtggga ctttcctgtt gaatccctct agtctgcagt gagtggcctg 57120

tgtcatagtg ggatgtctga ctggtcggag caaaggtacc caatcctcca gcctgaccat 57180

gagctgggtg gtgaactagc cagccacaaa caagccagat ggacagacag accaaaatag 57240

ccacttgtcc acctccttcc tggaaatgca gaagggctgc tccggaggtc caagaagacc 57300

taatttggtc agcaacccag cacttactct gaacaggagg tggagttgtg agcctggtat 57360

aagttcccta cctccgattc tttactttta ccacacacgt ttgcacattt caaggagatg 57420

atcagccaca ctaccaacta ctgatgggta acaaatactc tttacgtcaa agctcttctg 57480

atgattttcc tggattctgt acttgtacaa tgaatgtact tgtgccttta ctccaaagaa 57540

aattagtata tgtggctggg cacagtgact cacgcctgta atcccagcac tgtgggaggc 57600

cgaggcaggt ggatcacttg aagccaggag ttcaagacca gcctggacaa catggtgaaa 57660

ccccacctat actaaaaata taaaaaaatt ggctgggcgc agtggctcat gcctgtaatc 57720

ccagcacttt gggaggccga ggcgggcaga tcacttgagg tcaggagttc gagaccagcc 57780

tggccaacat ggggaaacat tgtctctact aaaaatacaa acattaactg ggcatggtgg 57840

caggagcctc tggtcccagc tacttgggaa gctgagacaa gagaattgct tgaacctggg 57900

aggtagaggt tgcagtgacc tgggatcatg ccactgcact ccagagcgag attctgtctc 57960

aaaataaaaa aaaaaaaaga aaaaataaca acaaaaaaga aaattagtat atgtgcttta 58020

ctctttaggc aaacccaata ttatacaaat tcagtttttt aagacaggat aggacatttt 58080

atttttcaga aaatgtataa ccacattcct taaatggcgt aggtagtata atataaatat 58140

ggtttatccc ctaagaccgt ttttatttct atgtgagttt caaagctctc cctttttcct 58200

attcattcaa caactccacg ctgagttgtc ttatgggagg aaaggctgcc ctgcatggct 58260

ctcttgcagc taatgaaatg agcagttggc tttggtgttt tatcactttg ggtcagagat 58320

ctatttcttg ctccttactc cttcagtgaa tatctagttc gtgctcccta tggatcaagc 58380

atcgtgctgg tcttcttcca tctgccttgt tcccagtggg agcagttgga aggatgctga 58440

tggtttcttc ctccaggaga ggaagggcag tgtttcatgt cactcacaac caagcagcta 58500

gttgtcggct cttggaaaac tagttcacca aagggaagca ctgagcctga ggccctggga 58560

tgggttggat tcttttctaa gtggaataac attctactcc tcctgcttaa cctttccttg 58620

caaactaaaa tgggaaaatc actctatgga caaagtcaag cagaaataaa aaataccctc 58680

tctgaggcag cctggcagta cctgcatgaa tcagccagtg tttggataag aagcagcccc 58740

tcgagaagga atggagccct tccctggacc ttaattgatt tttgtatttg ttcttcttct 58800

tttaattctt tgtggaaaag tgatttgtac tgcagagtgg ctttaacata ttatgggtgc 58860

tgttttatgt aatactgttc ttatctaaag atcatttctg cttgttttgc cctatttttt 58920

ttcctgatcc agctcatgtt tgtttttctt tttcatttta tttcttcttt ttgaaggagt 58980

tattgttcct cttatttctc ccacttcatc tacccccgtt atctgccagg agaataggag 59040

aagacatggg ccactttttt ttttccattt ttaaaatcaa ttggctagat atcacctttc 59100

tctcgtgagt ttgtttcata acgcagagcc tcattagtaa cgaacctgac ccttaagaag 59160

ttgggttatg tttattccta gggattaagg cactgttctg gcctggttgg ccctttgctg 59220

tctgtgctat cgtccgcccc tgctgaccag ggcgtgcctg gctcatggac agggcagctc 59280

cttgcagagg taccctgctg tcagggaaag ttctatggac tagtaactgc taagatcttt 59340

tttgataaaa tgagatcttg aagccttcaa tcatgagcct caaacaattt acataataaa 59400

tccagaactt ggagatccaa aagatattgc catgtttttg gttatgttgc tagggaacta 59460

tgcctccgtt ttcaaatgat acattgctgt gtgtgtgcgt gtacatgtgc atgcatgtgt 59520

gtgtatgtat ggaatgagga aaattaggtg tttcatgctt atgcattgta gtgaaggcta 59580

cagtgttgtt aggcttttct gatggatatc ataactcaaa ctacagaatt tgtttacagc 59640

agtgttcatg tgaccaagaa aaaaaaaagc agatgaaaag tagccagacg tgttcaaaac 59700

acaactaata gatcaggttt ctggaacatc tgagtctaag ggtttggtct tcctcacaat 59760

atgttgagag gtgatgtttt aaaagcaaaa acggagaaaa ggccagctgt ggagaatggt 59820

aactgagaca attagaaagc agatgtgtgc aattgaatgt agtcagcctt aaatggatcc 59880

acactctctt ctgtatgagg gtctggaagg gagagttcac agaataaaaa tggagtcatt 59940

ttattctttc tgttcaatat agattcccac atacagcgag tatttgaatt gtgacttgct 60000

ttctcattgg cgtaattccc acctgccttt ggaagtccat tccgaggtga ccttgccccc 60060

tgcaatatgg aatgggaaaa cacctggctg agtctagacg tctgataacc acgtaggtgg 60120

gtaaggtaac cactgggatg gctggaaggt gttacccagg gaaactgaag gccaggatga 60180

aaataaaagc aaacggtttc cccttgggca atgactgcca tcaggattct gctgctgata 60240

aaatgctgct cctttgttct gcttcctgcg tgttcatcca tatgatagct gttagacatt 60300

tcattcagct ttcacccacc tggcactgct tcagtgccaa ccaacggcaa ggtgctcccc 60360

agctgccatg gggagccggg tacaaataga cctcagcgaa gccctgcgtg catgcaaact 60420

gcgtttgcct tttgcattct gcttttctct cggggccatg cttgggacac ttacacgctg 60480

cccgctttct ttctgtgatg ggggctggtg cctttgcact aggcccccac agtcatcaat 60540

agccctgttc atgtgggagg tgacagcaac attttgccac attacaggct gcagggctca 60600

atgtgaacat tcttcttaga gtgagcaaag ggcatgggac ttctgacggc cagggaagtc 60660

acagcctgca ccacagtgcg aagatcctcc atctgggcca tggggagcac ttagaatgtc 60720

tttttatggg ttcaataaaa tgtgatgaac aaatgtttgt ggtgaagctc tattgtgagg 60780

ttttctgatc atatgtaaca taattactga aatctttgtc aggcattgtt ttgcattttt 60840

ttatttgggg acagcagttt ggtacttgtt cctctgtcaa attctgatgt actttccctt 57000

tttcctatga tgaggacacc actgacccct agcctggaat tttactttgg gtagtggtgg 57060

tatttgctta ccccgtggga ctttcctgtt gaatccctct agtctgcagt gagtggcctg 57120

tgtcatagtg ggatgtctga ctggtcggag caaaggtacc caatcctcca gcctgaccat 57180

gagctgggtg gtgaactage cagccacaaa caagccagat ggacagacag accaaaatag 57240

ccacttgtcc acctccttcc tggaaatgca gaagggctgc tccggaggtc caagaagaco 57300

taatttggtc agcaacccag cacttactct gaacaggagg tggagttgtg agcctggtat 57360

aagttcccta cctccgattc tttactttta ccacacacgt ttgcacattt caaggagatg 57420

atcagccaca ctaccaacta ctgatgggta acaaatacto tttacgtcaa agctcttctg 57480

atgattttcc tggattctgt acttgtacaa tgaatgtact tgtgccttta ctccaaagaa 57540

aattagtata tgtggctggg cacagtgact cacgcctgta atcccagcac tgtgggagga 57600

cgaggcaggt ggatcacttg aagccaggag ttcaagacca gcctggacaa catggtgaaa 57660

ccccacctat actaaaaata taaaaaaatt ggctgggcgc agtggctcat gcctgtaatc 57720

ccagcacttt gggaggccga ggcgggcaga tcacttgagg tcaggagtto gagaccagco 57780

tggccaacat ggggaaacat tgtctctact aaaaatacaa acattaactg ggcatggtgg 57840

caggagecto tggtcccago tacttgggaa gctgagacaa gagaattgct tgaacctggg 57900

aggtagaggt tgcagtgace tgggatcatg ccactgcact ccagagcgag attctgtctc 57960

aaaataaaaa aaaaaaaaga aaaaataaca acaaaaaaga aaattagtat atgtgcttta 58020

ctctttagga aaacccaata ttatacaaat tcagtttttt aagacaggat aggacatttt 58080

atttttcaga aaatgtataa ccacattect taaatggcgt aggtagtata atataaatat 58140

ggtttatccc ctaagaccgt ttttatttct atgtgagttt caaagctctc cctttttcct 58200

attcattcaa caactccacg ctgagttgtc ttatgggagg aaaggctgcc ctgcatggct 58260

ctcttgcage taatgaaatg agcagttggc tttggtgttt tatcactttg ggtcagagat 58320

ctatttcttg ctccttactc cttcagtgaa tatctagtto gtgctcccta tggatcaaga 58380

atcgtgctgg tcttcttcca tctgccttgt tcccagtggg agcagttgga aggatgctga 58440

tggtttcttc ctccaggaga ggaagggcag tgtttcatgt cactcacaac caagcagcta 58500

gttgtcggct cttggaaaac tagttcacca aagggaagca ctgagcctga ggccctggga 58560

tgggttggat tcttttctaa gtggaataac attctactcc tcctgcttaa cctttccttg 58620

caaactaaaa tgggaaaatc actctatgga caaagtcaag cagaaataaa aaataccctc 58680

tctgaggcag cctggcagta cctgcatgaa tcagccagtg tttggataag aagcagcccc 58740

tcgagaagga atggagccct tccctggacc ttaattgatt tttgtatttg ttcttcttct 58800

tttaattctt tgtggaaaag tgatttgtac tgcagagtgg ctttaacata ttatgggtga 58860

tgttttatgt aatactgttc ttatctaaag atcatttctg cttgttttgc cctatttttt 58920

ttcctgatcc agctcatgtt tgtttttctt tttcatttta tttcttcttt ttgaaggagt 58980

tattgttect cttatttctc ccacttcatc tacccccgtt atctgccagg agaataggag 59040

aagacatggg ccactttttt ttttccattt ttaaaatcaa ttggctagat atcaccttto 59100

tctcgtgagt ttgtttcata acgcagagec tcattagtaa cgaacctgac ccttaagaag 59160

ttgggttatg tttattccta gggattaagg cactgttctg gcctggttgg ccctttgctg 59220

tctgtgctat cgtccgcccc tgctgaccag ggcgtgcctg gctcatggac agggcagctc 59280

cttgcagagg taccctgctg tcagggaaag ttctatggac tagtaactgc taagatcttt 59340

tttgataaaa tgagatcttg aagccttcaa tcatgageet caaacaattt acataataaa 59400

tccagaactt ggagatccaa aagatattga catgtttttg gttatgttgc tagggaacta 59460

tgcctccgtt ttcaaatgat acattgctgt gtgtgtgcgt gtacatgtga atgcatgtgt 59520

gtgtatgtat ggaatgagga aaattaggtg tttcatgctt atgcattgta gtgaaggcta 59580

cagtgttgtt aggcttttct gatggatato ataactcaaa ctacagaatt tgtttacaga 59640

agtgttcatg tgaccaagaa aaaaaaaaga agatgaaaag tagccagacg tgttcaaaac 59700

acaactaata gatcaggttt ctggaacato tgagtctaag ggtttggtct tcctcacaat 59760

atgttgagag gtgatgtttt aaaagcaaaa acggagaaaa ggccagctgt ggagaatggt 59820

aactgagaca attagaaage agatgtgtgc aattgaatgt agtcagcctt aaatggatcc 59880

acactctctt ctgtatgagg gtctggaagg gagagttcac agaataaaaa tggagtcatt 59940

ttattctttc tgttcaatat agattcccac atacagcgag tatttgaatt gtgacttgct 60000

ttctcattgg cgtaattccc acctgccttt ggaagtccat tccgaggtga ccttgccccc 60060

tgcaatatgg aatgggaaaa cacctggctg agtctagacg tctgataacc acgtaggtgg 60120

gtaaggtaac cactgggatg gctggaaggt gttacccagg gaaactgaag gccaggatga 60180

aaataaaaga aaacggtttc cccttgggca atgactgcca tcaggattct gctgctgata 60240

aaatgctgct cctttgttct gcttcctgcg tgttcatcca tatgatagct gttagacatt 60300

tcattcagct ttcacccace tggcactgct tcagtgccaa ccaacggcaa ggtgctcccc 60360

agctgccatg gggagccggg tacaaataga cctcagcgaa gccctgcgtg catgcaaact 60420

gcgtttgcct tttgcattct gcttttctct cggggccatg cttgggacac ttacacgctg 60480

cccgctttct ttctgtgatg ggggctggtg cctttgcact aggcccccac agtcatcaat 60540

agccctgttc atgtgggagg tgacagcaac attttgccac attacaggct gcagggctca 60600

atgtgaacat tcttcttaga gtgagcaaag ggcatgggac ttctgacgga cagggaagto 60660

acagcctgca ccacagtgcg aagatcctcc atctgggcca tggggagcac ttagaatgtc 60720

tttttatggg ttcaataaaa tgtgatgaac aaatgtttgt ggtgaagctc tattgtgagg 60780

ttttctgatc atatgtaaca taattactga aatctttgtc aggcattgtt ttgcattttt 60840



atctacaaag gaagccagtg acaagctcac cactgttctc tgttttccct ttagtcggtt 60900

cttaatcatc caagtcaata gagaaaatca ccatcatcga tgacgcaaac ccgtaaaaag 60960

tccaaaaata atttgtgttt gattttgaga tggagatggt aggcatgtga acaaaacgtg 61020

ccaagacatt taggctactt tgaggtccag gccaatgccc tcccaactcg gctctgctcc 61080

ccctgaagcc ggagaccgtg tatagggatc tgggggaccg gagggcaacg ccagagaaca 61140

agtggaggag gtggctatca atcctcagag tttgtcatcc actatgaaga aagctggcca 61200

ggttttgttc tgataacatc acatagatat tttatacttt ttaaaagatg atcagagtga 61260

catctgtgtg gttaaaaagc caaataacac agaaggcttt taataaaaaa taacagccct 61320

gcctgggtcc tgtccttcct tggtcccact ttccagagga aacacctttg aaccctccca 61380

gctttgttga aagttctttg ggtggctacc ttcatatctt taaataatat atggtagtac 61440

catttgtact agttttctag ggctgctgtg acaaaatacc gtaaactggg tggcttaaaa 61500

caatagaaat ttattatctc atagttctga gggctggaag tctgtaatca aggtgccagc 61560

atggccacac ttgttctgaa ggctcagggg gatccacccc ccacctcttc cagctcctgg 61620

aagtgccatc ggtccttagc ttgccctctg tgtccctgtg tgtccctcct cacatggcat 61680

tttcctctgc ctataaggac gcagtcctat tgggttagag cccaccctaa cgacctcctc 61740

ttaacttgat tacatttaca aagaccgtgt ttccaaatta agtcacattt acaggtactg 61800

gggacttgaa catatctttt gaggggacat aattcgaccc ataacactac tctttctcag 61860

tttattgcct tccttttata gtcaatgggg tttctctccc tgattcagcc tcgtctgtgt 61920

cttctctcag acctcttccc tctccatgct ccgtccctcc acttaaagga cattgcttat 61980

ttctcaaaca aattcttgga aacctcattt ctcattctgt tgaccttaga gagcatcact 62040

taattactca tttaaaaaat gaaagcattc actctttcgg ctcccatctt ctacctctga 62100

gcctctgtca gctagggcca agcttgatgc catccgtgtt cttttcagtt ccctgaatgg 62160

ttaaatcctc tgtcatttgt cctcagacga agaatggata tttgtctaca gcttctattg 62220

ataggatctg aaagttgaaa accaataaac agtgttatcg tgactctgtc tcctggatta 62280

ttataccttt gcatgccctc tgggttttaa ttaaaatact ttataccatt tgaaaaatga 62340

cagcataatt tctgtttgtt tagtacttta gaatctacat ttatttgatt ttagatggca 62400

gcatactttg cttgctctga attgggaaac tgtctattcg tttttcttga tgtcctttgg 62460

cattacatat tgaaatgagg ctttgtgtct tataaatgtt tgatcacatg acacagtagc 62520

cgcatgggtc tctctgtgag tttttagcaa caggtaagcc attctaaggt agtgctagcc 62580

aaactttgga tttcaatgct tttcatttct tttttttaaa gaccaataca gagatgctaa 62640

ctttttattt tgccagaatg ggatattaat aaatcagcta ttatttactc tcactggtaa 62700

aataagaaca tttaacatga aaaacaaaat agtaaggaca taaccttgga ataagttaca 62760

caattttaaa aattttgaat gaatttaact ttcaaagaac tcattacttt ccctcatttt 62820

tcccatttgg catagactgg tgaaaacatt ctgaatggaa tggttgtcct agatcaacct 62880

tgtttagtgg ccatgtgtct ggttttaata gagtagaaca tactgttaat gactctgctt 62940

actctgtaga tggttaggtt gattgattag gacctggtat ggaagatgtg caggagaagg 63000

gggcaggctt tgtgtgaagt gggagagttg gatcgcccta ttttgtgacc ctaaactgta 63060

agtagaaccc catacccctt gccacatgcc cctagtctaa gccatttgta agctgagcta 63120

gctcacaaat tcttgcccaa catgtgctgt gttgggcatg aatttaagta gatacataca 63180

gatctgtcac ctttatatat gtagcccttg agtaagtcac gctttcactg tcttaattta 63240

ttaccataaa gttggccggg catggtggct cacgcctgta atcccagcac tttgggaggt 63300

caaggcgggc agatcactcg aggtcggaag ttcaagacca gcctggccaa catggtgaaa 63360

ccccgtctgt actaaaaaca caaaaattag ctgggtgtgg tggtgcacac ctgtagtccc 63420

agttacttag gaagctgtgg cagaagaatc gcttgaacct ggaaggtgga ggttgcagtg 63480

agctgagatc acaccactgt acttgagcct gggtgacaga gcgagactcg gtctcaaata 63540

ataataattt ttttccataa tgttgtcttc ccatatatat tttaccagct tgaggtaata 63600

taactagtaa aacttaagca ttcaaccaat gcacaatgac accatttttc taatcttctc 63660

tgactaaact aagtctaaaa tggaatatta ttgactaaat gtatcccatc gactatattt 63720

gattaattaa ccatcaggta aaattctttc tctccttaag gaagaagaga ttgggattaa 63780

gattggttat cagtcatacc cttgccacat tgaattgaat tcagttttca gaatgttaat 63840

gctttaatag gaagttttgt gaaatccctt cagataagaa gaaaattaat ttcttacttt 63900

tttttttttg gtaagaaatg tttgtgtgtg tggcgggggg ggagggctgc agccaaccac 63960

aggtgatttt aatgatggta atatatagca ccttcctagg accatgtggt ttaaaacatc 64020

gatgaggtcc tcttcacaac atccctgaga ggcatttaga tattgtcttc ccatgttttt 64080

ttgcacaggg gaaattcaag acagactgag gttaagaagt gagtagccca agtttagtca 64140

gcaggtcaat tgcaaagtga gaaaaggaag tccagctctt tcaaaccaca tctcttatcc 64200

tggctaatga acagcatctc cctgagtcca tactctcaac tttaagattc cactctaggc 64260

cactttactt tttgaagatc tgaacatttg aatgaatcag atacggcttt ccaattagaa 64320

gtgtagacag tcgtgtccct caaggtttca ttgtaaggat aaatgaaggt ggtgatgctt 64380

ttgagcccct gggacatagg ccagtcccca gagaggagga agcagctctg aaccagcagc 64440

atccctgagt ttgatttgtt tatcagaagt aatggtttgg atagagctgt ccacactgtc 64500

atcccatttt attggtgacc aggaacatat accacagaaa agttatgaat tatgaaacta 64560

gagaaggtga caagtgctgg ctttatgctg ctctagctct gtgtcactta actcttttgg 64620

acctcagcca tgccatcagt aaaatggagg tcatgatgtt aactcctttc cgttgtcttt 64680

catcctttga ttcttctaaa tgcccttcat cggaatcaaa ctggcagccg tacacttgcc 64740

atctacaaag gaagccagtg acaagctcac cactgttctc tgttttccct ttagtcggtt 60900

cttaatcatc caagtcaata gagaaaatca ccatcatcga tgacgcaaac ccgtaaaaag 60960

tccaaaaata atttgtgttt gattttgaga tggagatggt aggcatgtga acaaaacgtg 61020

ccaagacatt taggctactt tgaggtccag gccaatgccc tcccaactcg gctctgctcc 61080

ccctgaagco ggagaccgtg tatagggato tgggggaccg gagggcaacg ccagagaaca 61140

agtggaggag gtggctatca atcctcagag tttgtcatcc actatgaaga aagctggcca 61200

ggttttgttc tgataacatc acatagatat tttatacttt ttaaaagatg atcagagtga 61260

catctgtgtg gttaaaaagc caaataacac agaaggcttt taataaaaaa taacagccct 61320

gcctgggtcc tgtccttcct tggtcccact ttccagagga aacacctttg aaccctccca 61380

gctttgttga aagttctttg ggtggctacc ttcatatctt taaataatat atggtagtac 61440

catttgtact agttttctag ggctgctgtg acaaaatacc gtaaactggg tggcttaaaa 61500

caatagaaat ttattatctc atagttctga gggctggaag tctgtaatca aggtgccago 61560

atggccacao ttgttctgaa ggctcagggg gatccacccc ccacctcttc cagctcctgg 61620

aagtgccatc ggtccttagc ttgccctctg tgtccctgtg tgtccctcct cacatggcat 61680

tttcctctgc ctataaggac gcagtcctat tgggttagag cccaccctaa cgacctcctc 61740

ttaacttgat tacatttaca aagaccgtgt ttccaaatta agtcacattt acaggtactg 61800

gggacttgaa catatctttt gaggggacat aattcgaccc ataacactac tctttctcag 61860

tttattgcct tccttttata gtcaatgggg tttctctccc tgattcagcc tcgtctgtgt 61920

cttctctcag acctcttcco tctccatgct ccgtccctcc acttaaagga cattgcttat 61980

ttctcaaaca aattcttgga aacctcattt ctcattctgt tgaccttaga gagcatcact 62040

taattactca tttaaaaaat gaaagcatto actctttcgg ctcccatctt ctacctctga 62100

gcctctgtca gctagggcca agcttgatga catccgtgtt cttttcagtt ccctgaatgg 62160

ttaaatcctc tgtcatttgt cctcagacga agaatggata tttgtctaca gcttctattg 62220

ataggatctg aaagttgaaa accaataaac agtgttatcg tgactctgtc tcctggatta 62280

ttataccttt gcatgceetc tgggttttaa ttaaaatact ttataccatt tgaaaaatga 62340

cagcataatt tctgtttgtt tagtacttta gaatctacat ttatttgatt ttagatggca 62400

gcatactttg cttgctctga attgggaaac tgtctattcg tttttcttga tgtcctttgg 62460

cattacatat tgaaatgagg ctttgtgtct tataaatgtt tgatcacatg acacagtaga 62520

cgcatgggtc tctctgtgag tttttagcaa caggtaagcc attctaaggt agtgctagco 62580

aaactttgga tttcaatgct tttcatttct tttttttaaa gaccaataca gagatgctaa 62640

ctttttattt tgccagaatg ggatattaat aaatcagcta ttatttacto tcactggtaa 62700

aataagaaca tttaacatga aaaacaaaat agtaaggaca taaccttgga ataagttaca 62760

caattttaaa aattttgaat gaatttaact ttcaaagaac tcattacttt ccctcatttt 62820

tcccatttgg catagactgg tgaaaacatt ctgaatggaa tggttgtcct agatcaacct 62880

tgtttagtgg ccatgtgtct ggttttaata gagtagaaca tactgttaat gactctgctt 62940

actctgtaga tggttaggtt gattgattag gacctggtat ggaagatgtg caggagaagg 63000

gggcaggctt tgtgtgaagt gggagagttg gatcgcccta ttttgtgacc ctaaactgta 63060

agtagaaccc catacccctt gccacatgcc cctagtctaa gccatttgta agctgagcta 63120

gctcacaaat tcttgcccaa catgtgctgt gttgggcatg aatttaagta gatacataca 63180

gatctgtcac ctttatatat gtagcccttg agtaagtcac gctttcactg tcttaattta 63240

ttaccataaa gttggccggg catggtggct cacgcctgta atcccagcac tttgggaggt 63300

caaggcgggc agatcactcg aggtcggaag ttcaagacca gcctggccaa catggtgaaa 63360

ccccgtctgt actaaaaaca caaaaattag ctgggtgtgg tggtgcacac ctgtagtcco 63420

agttacttag gaagctgtgg cagaagaatc gcttgaacct ggaaggtgga ggttgcagtg 63480

agctgagato acaccactgt acttgagcct gggtgacaga gcgagactcg gtctcaaata 63540

ataataattt ttttccataa tgttgtcttc ccatatatat tttaccagct tgaggtaata 63600

taactagtaa aacttaagca ttcaaccaat gcacaatgac accatttttc taatcttctc 63660

tgactaaact aagtctaaaa tggaatatta ttgactaaat gtatcccato gactatattt 63720

gattaattaa ccatcaggta aaattctttc tctccttaag gaagaagaga ttgggattaa 63780

gattggttat cagtcatacc cttgccacat tgaattgaat tcagttttca gaatgttaat 63840

getttaatag gaagttttgt gaaatccctt cagataagaa gaaaattaat ttcttacttt 63900

tttttttttg gtaagaaatg tttgtgtgtg tggcgggggg ggagggctgc agccaaccao 63960

aggtgatttt aatgatggta atatatagca ccttcctagg accatgtggt ttaaaacato 64020

gatgaggtcc tcttcacaac atccctgaga ggcatttaga tattgtcttc ccatgttttt 64080

ttgcacaggg gaaattcaag acagactgag gttaagaagt gagtagccca agtttagtca 64140

gcaggtcaat tgcaaagtga gaaaaggaag tccagctctt tcaaaccaca tctcttatcc 64200

tggctaatga acagcatctc cctgagtcca tactctcaac tttaagatto cactctagga 64260

cactttactt tttgaagatc tgaacatttg aatgaatcag atacggcttt ccaattagaa 64320

gtgtagacag tcgtgtccct caaggtttca ttgtaaggat aaatgaaggt ggtgatgctt 64380

ttgagcccct gggacatagg ccagtcccca gagaggagga agcagctctg aaccagcage 64440

atccctgagt ttgatttgtt tatcagaagt aatggtttgg atagagctgt ccacactgtc 64500

atcccatttt attggtgacc aggaacatat accacagaaa agttatgaat tatgaaacta 64560

gagaaggtga caagtgctgg ctttatgctg ctctagctct gtgtcactta actcttttgg 64620

acctcagcca tgccatcagt aaaatggagg tcatgatgtt aactccttto cgttgtcttt 64680

catcctttga ttcttctaaa tgcccttcat cggaatcaaa ctggcagccg tacacttgcc 64740



aggtctatgc acacagcagt gagctctgca atccaaggac cagatccaag tacagatagg 64800

gcccatgttt tgcagctttg cattctttct cctctacatt tcatctctgc ctgcattcca 64860

tgtcaccttt ggaagacctc atatgtcact gtctttctgc cctcattgaa cagagtgcac 64920

tacccgtgag cttccagtat ggtgccttct ggcaatctac ttgaagatat gatcttcatt 64980

ttggttgaaa tctaataccc catgtgaaga acaaggacag tacaactcaa aattctggac 65040

cactgcatat ggtatctttt ctataaccca tattttaaat acgtgtatta atttataaca 65100

caaacatatg gatgtttcaa ataacgttgg gctataaaaa actggtattg ataattgtga 65160

ccccaatgat gagaagcact catcagaaga agaaggaatt ccattttttt tttttaaggc 65220

agggtcttgc tctgttgccc aggcttgagt gcagtgacat gatttcagct cctgcaacct 65280

ctgcctccct ggttcaagcg atcctcccac ctcagcctcc caagtagctg agatcacagg 65340

agtgcaccac cacacccagc tttttttttt tttttttttt ttttttagca aagacagggt 65400

ttccctatgc cgcccaggct ggtcttgaac tcctgacctc aagtgatcca cccgcctcag 65460

cctcctaaag tgttgggatt atagacgtga gccaccttgc ctggacagga agaaggaact 65520

ctgtctaagc acatttttgg ttttgtccag tcatgttgtt tacacggcca ttgttacaaa 65580

gcagaaaagc caccaggcat ctctttacct ctgaagcaag cattctaaat agttgagagt 65640

ttgtggtaca taaaaagaag ccttctctca tgctaatgtt ttcaaaacaa gttgtgactt 65700

ctgaaagtag agaccaaaga aagaataact tgaacaagat ttcagtgggt agaaaataaa 65760

cactaacttt atatgtattt caagaacgta aaagaaacag gtgggaaatg aatcctcctc 65820

gataagagag aaatgcttag tagggtggaa aaaaaaaaaa gacaacattc agcagttttt 65880

ggaactgtgc gagtccagag agtttctttc tttctttctt tctttttttt ttttctggtt 65940

agctctcata gccacaaata tgtatattat ttccttcttg cccacaattt actgagaatc 66000

atctttctaa tatactgggg aatcccaaat aaaaatctca tttttctaaa cacagacaag 66060

tcttttaact cctgcaatta aatgattcaa ctattcatat gtagactgta aaagaaataa 66120

tcaaattgtt ctagtagaaa tctccaacgg ccatctcaaa tagtttcctt cccaaattta 66180

tactgtaaac ggcttaggtt tagggagggg ttttgcccta gtcactgatg ttttgaaata 66240

ggactcagaa acctctttca taaagtctct gcggtgattg ggctacccca gcaatgtgat 66300

atagtggtag gattacagaa tattttaacc cttttctgaa tgttgcaata tattcttata 66360

tgggaaatga ttgattatta actacttaga atgtgtttct tttccaagca tgtcagcaga 66420

gtaagtacag cagacttcgt aggcgatcag tgtagtgtca ggtgtgagca gtatggactg 66480

gagatggtct gcctggattc aaacctctgc tctgtccttt cctacccagg cttttctggg 66540

gctccttctg ctcatctgct aagtgccacg tattacagca ttttcctcat agggctgctg 66600

tgagctttaa atgcgtttat gagttaactg cttagaacag tgccagctat gtaataaaca 66660

ctacgtaagt ggcagctaca ccatgcataa acaaacgcaa actgtgtgca tctgaggaat 66720

aattctagtt aacattaaag tgtgtttttg tgtacagagt tggtgtctgt tgtctgtgca 66780

ttcacttttt aaaaatcggg aaatagcaga tgttaggaac ctatttattt tgcttgctct 66840

tccttctact ttctgcttgc tacctactct attctagttc cagacttgat ctgtttctct 66900

gtgcagggtt gctcctatgt acaaccaatg cagaactgac cccatcaaat ttacaaagtg 66960

tattagtctg ttttcacgct gttgataaag atatacctta gactggacaa tttacaaaag 67020

aaagaggttt attggacata cagttccacg tggctgggga gacctcacaa tcacggtgga 67080

tggtgaaagg cacatctcac gtggcagaca agaggagagg atcaagtcac atcttacatg 67140

gatggtggca ggcaaagaga gcttgtgcag ggaactccca tttttaaaac catcacatct 67200

tgtgagactc attcattatc atgagaacag tgcagaaaga cctaccacca taattcaatt 67260

gcctcccacc gggttcctcc cacagcatgt gggaattgtg ggagttacaa ctcaagatga 67320

gatttgggtg gggacacagc caaaccgtat caataggtat ggaaggaagt aaaatactat 67380

tttttggtaa gagctctccc actaagatat gaggacatat gcagaaagtg aggaaataaa 67440

actcaaagaa agtgaggaaa taaaactcaa aattggcttt caaaagcaaa ttttctgtca 67500

gtaagatgtg acacgaatgt taaagtttta acaggttttg tttccttgta aatatttact 67560

tcactatatc taataatctt tgtgaatgaa gatctcattg gtgtcttttt taagatatta 67620

agaatattag gattacttat atttgaggac taaaagattg gtagagacat aattctatcc 67680

ttgtggcttc tttgcatact ttaatgctaa agttcagtac ttaagattga ataaaaatgt 67740

cttgacaatc agatataaaa taccttcttt gggctgggca cagtggctca cgcctgtaat 67800

cccagcactt tgggaggtcg acatgggtag atcacctgag gttaggagtt tgagaccagc 67860

ctgaccaaca tggtgaaacc ccatctctac taaaaataca aaaattagct gggcgtggtg 67920

gcaggtgctt gtaatcccag ctacttggga ggctgaggca ggagaatcgc ttgaacccgg 67980

aaggtggagt ttgtagtgag acgagatcac gccattgcac tccagcctgg gcaacaagag 68040

agaaactacg tcaaaaaaaa aaagaaaaaa aaaccttcct tagtgtcagt cactcttttt 68100

cttttctttc tttctttttt tttttgagac agagtcttgc tctgtcaccc aggctggagt 68160

gcagtggcgg gatctcggct cactgcaagc tccgcctccc gggttcacgc cattctcctg 68220

cctcagcctc ctcagtagct gggactacag gcgcccgcca ccacgcctgg ctaatttttt 68280

tgtatttttt agtagagacg gggtttcacc gtgttagccg ggatggtctc gatctcctga 68340

cctggtgatc cgcctgcctc ggcctcccaa agtgctgggt agtcactctt tttcttaagg 68400

ttacacagtc atggttgact ttgtaggggc tcaggacatg ccaccccaga ctatcatctc 68460

cttttccaag gactgttcca atataatttc tagtacctga gagactttct ctgcataata 68520

agacacactt gacccaccat acagagcctc ccctcatcaa cgcacagctt gtgtccccac 68580

cacccccaga agccccaagc ccctattccg ttccatagct caggatgcta aatgagtttc 68640

aggtctatgc acacagcagt gagctctgca atccaaggac cagatccaag tacagatagg 64800

gcccatgttt tgcagctttg cattctttct cctctacatt tcatctctgc ctgcattcca 64860

tgtcaccttt ggaagacctc atatgtcact gtctttctgc cctcattgaa cagagtgcad 64920

tacccgtgag cttccagtat ggtgccttct ggcaatctac ttgaagatat gatcttcatt 64980

ttggttgaaa tctaataccc catgtgaaga acaaggacag tacaactcaa aattctggac 65040

cactgcatat ggtatctttt ctataaccca tattttaaat acgtgtatta atttataaca 65100

caaacatatg gatgtttcaa ataacgttgg gctataaaaa actggtattg ataattgtga 65160

ccccaatgat gagaagcact catcagaaga agaaggaatt ccattttttt tttttaagga 65220

agggtcttga tctgttgccc aggcttgagt gcagtgacat gatttcagct cctgcaacct 65280

ctgcctccct ggttcaagcg atcctcccac ctcagcctcc caagtagctg agatcacagg 65340

agtgcaccac cacacccage tttttttttt tttttttttt ttttttagca aagacagggt 65400

ttccctatgc cgcccaggct ggtcttgaac tcctgaccto aagtgatcca cccgcctcag 65460

cctcctaaag tgttgggatt atagacgtga gccaccttgc ctggacagga agaaggaact 65520

ctgtctaaga acattttgg ttttgtccag tcatgttgtt tacacggcca ttgttacaaa 65580

gcagaaaaga caccaggcat ctctttacct ctgaagcaag cattctaaat agttgagagt 65640

ttgtggtaca taaaaagaag ccttctctca tgctaatgtt ttcaaaacaa gttgtgactt 65700

ctgaaagtag agaccaaaga aagaataact tgaacaagat ttcagtgggt agaaaataaa 65760

cactaacttt atatgtattt caagaacgta aaagaaacag gtgggaaatg aatcctcctc 65820

gataagagag aaatgcttag tagggtggaa aaaaaaaaaa gacaacattc agcagttttt 65880

ggaactgtgc gagtccagag agtttctttc tttctttctt tctttttttt ttttctggtt 65940

agctctcata gccacaaata tgtatattat ttccttcttg cccacaattt actgagaato 66000

atctttctaa tatactgggg aatcccaaat aaaaatctca tttttctaaa cacagacaag 66060

tcttttaact cctgcaatta aatgattcaa ctattcatat gtagactgta aaagaaataa 66120

tcaaattgtt ctagtagaaa tctccaacgg ccatctcaaa tagtttcctt cccaaattta 66180

tactgtaaac ggcttaggtt tagggagggg ttttgcccta gtcactgatg ttttgaaata 66240

ggactcagaa acctctttca taaagtctct gcggtgattg ggctacccca gcaatgtgat 66300

atagtggtag gattacagaa tattttaacc cttttctgaa tgttgcaata tattcttata 66360

tgggaaatga ttgattatta actacttaga atgtgtttct tttccaagca tgtcagcaga 66420

gtaagtacag cagacttcgt aggcgatcag tgtagtgtca ggtgtgagca gtatggactg 66480

gagatggtct gcctggattc aaacctctgc tctgtccttt cctacccagg cttttctggg 66540

gctccttctg ctcatctgct aagtgccacg tattacagca ttttcctcat agggctgctg 66600

tgagctttaa atgcgtttat gagttaactg cttagaacag tgccagctat gtaataaaca 66660

ctacgtaagt ggcagctaca ccatgcataa acaaacgcaa actgtgtgca tctgaggaat 66720

aattctagtt aacattaaag tgtgtttttg tgtacagagt tggtgtctgt tgtctgtgca 66780

ttcacttttt aaaaatcggg aaatagcaga tgttaggaac ctatttattt tgcttgctct 66840

tccttctact ttctgcttgc tacctactct attctagttc cagacttgat ctgtttctct 66900

gtgcagggtt gctcctatgt acaaccaatg cagaactgac cccatcaaat ttacaaagtg 66960

tattagtctg ttttcacgct gttgataaag atatacctta gactggacaa tttacaaaag 67020

aaagaggttt attggacata cagttccacg tggctgggga gacctcacaa tcacggtgga 67080

tggtgaaagg cacatctcac gtggcagaca agaggagagg atcaagtcac atcttacatg 67140

gatggtggca ggcaaagaga gcttgtgcag ggaactccca tttttaaaac catcacatct 67200

tgtgagactc attcattatc atgagaacag tgcagaaaga cctaccacca taattcaatt 67260

gcctcccace gggttcctcc cacagcatgt gggaattgtg ggagttacaa ctcaagatga 67320

gatttgggtg gggacacage caaaccgtat caataggtat ggaaggaagt aaaatactat 67380

tttttggtaa gagctctccc actaagatat gaggacatat gcagaaagtg aggaaataaa 67440

actcaaagaa agtgaggaaa taaaactcaa aattggcttt caaaagcaaa ttttctgtca 67500

gtaagatgtg acacgaatgt taaagtttta acaggttttg tttccttgta aatatttact 67560

tcactatato taataatctt tgtgaatgaa gatctcattg gtgtcttttt taagatatta 67620

agaatattag gattacttat atttgaggac taaaagattg gtagagacat aattctatcc 67680

ttgtggcttc tttgcatact ttaatgctaa agttcagtac ttaagattga ataaaaatgt 67740

cttgacaatc agatataaaa taccttcttt gggctgggca cagtggctca cgcctgtaat 67800

cccagcactt tgggaggtcg acatgggtag atcacctgag gttaggagtt tgagaccago 67860

ctgaccaaca tggtgaaacc ccatctctac taaaaataca aaaattagct gggcgtggtg 67920

gcaggtgctt gtaatcccag ctacttggga ggctgaggca ggagaatcgc ttgaacccgg 67980

aaggtggagt ttgtagtgag acgagatcac gccattgcac tccagcctgg gcaacaagag 68040

agaaactacg tcaaaaaaaa aaagaaaaaa aaaccttcct tagtgtcagt cactcttttt 68100

cttttctttc tttctttttt tttttgagac agagtcttgc tctgtcacco aggctggagt 68160

gcagtggcgg gatctcggct cactgcaage tccgcctccc gggttcacgc cattctcctg 68220

cctcagectc ctcagtagct gggactacag gcgcccgcca ccacgcctgg ctaatttttt 68280

tgtatttttt agtagagacg gggtttcacc gtgttagccg ggatggtctc gatctcctga 68340

cctggtgatc cgcctgcctc ggcctcccaa agtgctgggt agtcactctt tttcttaagg 68400

ttacacagta atggttgact ttgtagggga tcaggacatg ccaccccaga ctatcatctc 68460

cttttccaag gactgttcca atataatttc tagtacctga gagactttct ctgcataata 68520

agacacactt gacccaccat acagagecto ccctcatcaa cgcacagctt gtgtccccac 68580

cacccccaga agccccaaga ccctattccg ttccatagct caggatgcta aatgagtttc 68640



aaccgtgtga cccttcttca agtctcatat tttgtgggac tcccatgtgc acctacatta 68700

ttaaatatgg ggtttctttc tgttaatttg tcttacgtca attcataacc cagccaagaa 68760

acccagagcg gtggaggaaa gccatttctc tctcccctac aacttttaaa tactaaaatt 68820

aaaaatgtcc ccacccacca atattggaac tccgtggtat ccataagctg ggttgcatgt 68880

tagtgattgt aataagcaat aaaaatcctt gcatgtcaat attttattaa atttgattat 68940

tcatggattt gtgaccatta ttatttgctg tttattggtt tgttgttgtt tttaaaatat 69000

tttacttgga cttatggacc acatgtttgt ttcagaaatt cttcaaaaga cagcaaatcc 69060

ctagtaagtg ggaagaaaaa tcacttaaca gtattccaag tacctcaaaa gatgcaaata 69120

tggaaagatg aatatgaaaa agggtactcc tagagtttat caattgtcta tccctggaga 69180

aagtttccat tctccattaa gactccaacg gctttgaata gtatatgctt ttgtgtatac 69240

aatgaaaata aaccatcatc atcgtcatca tattaactgg gcttgtgccc attgtagatt 69300

tcatgaaaaa taaccaacca tcaaaaatga cttgacagga gaagccaaca agccctaaca 69360

ttaaatggtc ctgtaaaagt ttgcaggtat attatttgtg tattcagtaa tactctcaat 69420

tagtgtttat gacttcatta acttaattca tttttcatga atggtaaaaa ttcactcttt 69480

cctacattca caaatgatag gctattttga tggaaaacca aagactcact atatgttctc 69540

ctttgcagta gcggtagtag ttgcagccac caacttcaga tgtgcagttc ctagtttact 69600

atgtgattca gtgtgctttt attgagggcc tccttgtcga gagagagtat aatacactag 69660

caggagtata tgttttggag tcaaactgtt cttggctcag atcctggcac agctacttgc 69720

ttactgtgtg gtcttgggct tcctggtctg taaaataccc gccctgcaga gttcttgctg 69780

agttgaagtg agaggatgta tgtgcaagtg tgcggtgcgg cattcggtgg gtactccaca 69840

gcactggctt ccctttcctt ccacactggg ggcctgctcc tctaattcct gttcaccaag 69900

tagacgggga ggaagagagt ggtgcctgaa actaccattt tttttagtga gtcaaacgtg 69960

tcatgttgtg acatcttagg catgtccctt caccctgggg gtcttggtta actcctctgt 70020

taaattcaga gcttgccttt tttttttttt tttttttttt gaggcggagt cttactctgt 70080

cacccaggct ggagtgcagt ggtgcaatct cagctcactg caacttccgc ctcctgggtt 70140

caagcgattc tcctgcctca gcctcccgag tagctggagc tacagtcacg caccaccatg 70200

cccagctaat ttttttggca tttttagtag agactgggtt tcaccatgtt ggccaggctg 70260

gtcttgaatt cctgacctca agtgatccac ccacctcggc ctcccagagt gctgggatta 70320

caggtgtgag ccaccacact tggccagttg acctttactt tatgattatt tctaaagcac 70380

ttccagatct atccttctgt gatgctatga tactatgaag cattaagttg agactaggag 70440

attaacagta gggtgttaaa tggacaggac tgatcacaat cttatatggt gaaggaagaa 70500

ccaattggac ttagtgacac attaaatgtg attagacatg aattggaaac tattttgagg 70560

taatgttccc caggatgccc tctccaaaac actagttgct gaggatggga atagatgtta 70620

attgaaaaaa ggtttctgaa aagcatttgg gaaatgctaa cttcaccagg tttctttcct 70680

gcaggacttc tctgattctt taatatgccc atatgcatga tgattctgaa attggggaat 70740

gtagtcatag taggaagcat ttctaaagct tatttcttca tggaatcaga attatgttgc 70800

acccaagtag catcttacag gaccagtatt tcatggaaaa tactctgtga agtgctgctc 70860

tatggtttta aaccaagaat gaggtacaat ataggggcat tgactcaacc cagtgaatgt 70920

gctgagcact gacctcgcaa gatcctgtgg agggcggaaa tggataagat cccacctctg 70980

caacaaggct ggcaataagc cattagtggt ggcattgtct acatggctaa tagcagggat 71040

gccttggggg agacaatatc ccaccgaatt actgatgcag attcagttga ggcagtatcc 71100

ccagggtgca aagtcctgat ttctctctcg gatgtgctta ttctctgtct ctctatgaag 71160

ctcttataat ggtattagca tccagttcac cacggagaaa ttctgcagat aaaatgaacg 71220

taggagctaa accaatggga agtttcattc aggagaagat tttacaaaat ggactctttg 71280

gacttcgttt ttgagtacat agttatttga ccaccatttc tacacttggc cttaaagtca 71340

aaatataatc taaggcgaga agtctaaaaa ctatgtagta gacaaccttg ctttactgtg 71400

aaggacatgg catctcaatg ttggcagaac ctgacgacgt agtttgtttt tatttctcat 71460

tgatgaaaga tgagccagag gcctgatggc agattttact gggaaggacc ttttctcacc 71520

ggtcagatcc gtggattatt tcaccactgg atttttctgc ctgttaggcc tttggaaaca 71580

ttttggcaga ttgagcagtt attttgctca tgttgtgagt agcgtttctc tgaccttttg 71640

ttatttactg aaacaatcca gcctgttttc ttttaagaga agcgtgaaat gaaggggagt 71700

cagtcagcac atgctgactc tggtatcaga aggctaactt ttgggctgct tggcaccatg 71760

tatgctttta aagttatggg gtcattggcc tctttgtttc ttattcccat gattttgaag 71820

gagtcttttg ggggaatttt tttttccttg ctaaagcaga tgcatgtaag gttagtaatt 71880

aaaaaaatat atttcactat gtctataaac ataaccctct aagttttctt acgacatctt 71940

gggcatggta gattatctga agcctctcct cttttaaaca ttgatgtgac gtgatgggga 72000

ggccagcttg gcactggaat ggtggcttgg tgacagggca tccctcactc ctgacctctc 72060

atgaccttgt gagtccagac agtggaggtg atgacaccat tcaggacgct ctccaccagc 72120

cgcaacaggg aactccttct ccctagtgct ctgcctacct atgcccagaa aacctatctc 72180

cctgatgttt ttctggttct tcccctagta gaagatttcc attctttgca ggttgacttg 72240

caaggataaa ggaagtacca agatcctatt gtggccgggc gcggtggctc acacttgtaa 72300

tgccagcact ttgggaggtc aaggtgggca gatcacctga gatcaggagt tcaagaccag 72360

cctggtcaac atggcaaaac cccatctcta ctaaaaatac aaaattagct gggggtggtg 72420

gcgggcgcct ataatcccag ctactcggga ggcttaggca ggagaattgc ttgaacttgg 72480

gagggggagg ttgcagtgag ccgagattgc atcattgcac tccagcctga gcaacagaat 72540

aaccgtgtga cccttcttca agtctcatat tttgtgggac tcccatgtgc acctacatta 68700

ttaaatatgg ggtttctttc tgttaatttg tcttacgtca attcataacc cagccaagaa 68760

acccagagcg gtggaggaaa gccatttctc tctcccctac aacttttaaa tactaaaatt 68820

aaaaatgtcc ccacccacca atattggaac tccgtggtat ccataagctg ggttgcatgt 68880

tagtgattgt aataagcaat aaaaatcctt gcatgtcaat attttattaa atttgattat 68940

tcatggattt gtgaccatta ttatttgctg tttattggtt tgttgttgtt tttaaaatat 69000

tttacttgga cttatggace acatgtttgt ttcagaaatt cttcaaaaga cagcaaatcc 69060

ctagtaagtg ggaagaaaaa tcacttaaca gtattccaag tacctcaaaa gatgcaaata 69120

tggaaagatg aatatgaaaa agggtactcc tagagtttat caattgtcta tccctggaga 69180

aagtttccat tctccattaa gactccaacg gctttgaata gtatatgctt ttgtgtatac 69240

aatgaaaata aaccatcatc atcgtcatca tattaactgg gcttgtgccc attgtagatt 69300

tcatgaaaaa taaccaacca tcaaaaatga cttgacagga gaagccaaca agccctaaca 69360

ttaaatggtc ctgtaaaagt ttgcaggtat attatttgtg tattcagtaa tactctcaat 69420

tagtgtttat gacttcatta acttaattca tttttcatga atggtaaaaa ttcactcttt 69480

cctacattca caaatgatag gctattttga tggaaaacca aagactcact atatgttctc 69540

ctttgcagta gcggtagtag ttgcagccac caacttcaga tgtgcagttc ctagtttact 69600

atgtgattca gtgtgctttt attgagggcc tccttgtcga gagagagtat aatacactag 69660

caggagtata tgttttggag tcaaactgtt cttggctcag atcctggcac agctacttgc 69720

ttactgtgtg gtcttgggct tcctggtctg taaaataccc gccctgcaga gttcttgctg 69780

agttgaagtg agaggatgta tgtgcaagtg tgcggtgcgg cattcggtgg gtactccaca 69840

gcactggctt ccctttcctt ccacactggg ggcctgctcc tctaattcct gttcaccaag 69900

tagacgggga ggaagagagt ggtgcctgaa actaccattt tttttagtga gtcaaacgtg 69960

tcatgttgtg acatcttagg catgtccctt caccctgggg gtcttggtta actcctctgt 70020

taaattcaga gcttgccttt tttttttttt tttttttttt gaggcggagt cttactctgt 70080

cacccaggct ggagtgcagt ggtgcaatct cagctcactg caacttccgc ctcctgggtt 70140

caagcgattc tcctgcctca gcctcccgag tagctggage tacagtcacg caccaccatg 70200

cccagctaat ttttttggca tttttagtag agactgggtt tcaccatgtt ggccaggctg 70260

gtcttgaatt cctgacctca agtgatccac ccacctcggc ctcccagagt gctgggatta 70320

caggtgtgag ccaccacact tggccagttg acctttactt tatgattatt tctaaagcac 70380

ttccagatct atccttctgt gatgctatga tactatgaag cattaagttg agactaggag 70440

attaacagta gggtgttaaa tggacaggac tgatcacaat cttatatggt gaaggaagaa 70500

ccaattggac ttagtgacac attaaatgtg attagacatg aattggaaac tattttgagg 70560

taatgttccc caggatgccc tctccaaaac actagttgct gaggatggga atagatgtta 70620

attgaaaaaa ggtttctgaa aagcatttgg gaaatgctaa cttcaccagg tttctttcct 70680

gcaggacttc tctgattctt taatatgccc atatgcatga tgattctgaa attggggaat 70740

gtagtcatag taggaagcat ttctaaagct tatttcttca tggaatcaga attatgttgc 70800

acccaagtag catcttacag gaccagtatt tcatggaaaa tactctgtga agtgctgctc 70860

tatggtttta aaccaagaat gaggtacaat ataggggcat tgactcaacc cagtgaatgt 70920

gctgagcact gacctcgcaa gatcctgtgg agggcggaaa tggataagat cccacctctg 70980

caacaaggct ggcaataage cattagtggt ggcattgtct acatggctaa tagcagggat 71040

gccttggggg agacaatatc ccaccgaatt actgatgcag attcagttga ggcagtatco 71100

ccagggtgca aagtcctgat ttctctctcg gatgtgctta ttctctgtct ctctatgaag 71160

ctcttataat ggtattagca tccagttcac cacggagaaa ttctgcagat aaaatgaacg 71220

taggagctaa accaatggga agtttcatto aggagaagat tttacaaaat ggactctttg 71280

gacttcgttt ttgagtacat agttatttga ccaccattto tacacttggc cttaaagtca 71340

aaatataatc taaggcgaga agtctaaaaa ctatgtagta gacaaccttg ctttactgtg 71400

aaggacatgg catctcaatg ttggcagaac ctgacgacgt agtttgtttt tatttctcat 71460

tgatgaaaga tgagccagag gcctgatggc agattttact gggaaggacc ttttctcacc 71520

ggtcagatcc gtggattatt tcaccactgg atttttctgc ctgttaggcc tttggaaaca 71580

ttttggcaga ttgagcagtt attttgctca tgttgtgagt agcgtttctc tgaccttttg 71640

ttatttactg aaacaatcca gcctgttttc ttttaagaga agcgtgaaat gaaggggagt 71700

cagtcagcac atgctgactc tggtatcaga aggctaactt ttgggctgct tggcaccatg 71760

tatgctttta aagttatggg gtcattggcc tctttgtttc ttattcccat gattttgaag 71820

gagtcttttg ggggaatttt tttttccttg ctaaagcaga tgcatgtaag gttagtaatt 71880

aaaaaaatat atttcactat gtctataaac ataaccctct aagttttctt acgacatctt 71940

gggcatggta gattatctga agcctctcct cttttaaaca ttgatgtgac gtgatgggga 72000

ggccagcttg gcactggaat ggtggcttgg tgacagggca tccctcactc ctgacctctc 72060

atgaccttgt gagtccagac agtggaggtg atgacaccat tcaggacgct ctccaccage 72120

cgcaacaggg aactccttct ccctagtgct ctgcctacct atgcccagaa aacctatctc 72180

cctgatgttt ttctggttct tcccctagta gaagatttcc attctttgca ggttgacttg 72240

caaggataaa ggaagtacca agatcctatt gtggccgggc gcggtggctc acacttgtaa 72300

tgccagcact ttgggaggtc aaggtgggca gatcacctga gatcaggagt tcaagaccag 72360

cctggtcaac atggcaaaac cccatctcta ctaaaaatac aaaattagct gggggtggtg 72420

gcgggcgcct ataatcccag ctactcggga ggcttaggca ggagaattgc ttgaacttgg 72480

gagggggagg ttgcagtgag ccgagattgc atcattgcac tccagcctga gcaacagaat 72540



aaaacttcgt ctcaaaaaaa aaaaaaaaat cctgttgcat cttcaaagat gagaaaatgt 72600

gcgtgtgtat gtgtacttga gtatatgttc attcctatct ccccatctat ctacctgcct 72660

actgatctct ttctagcccg gtcagaaaat tcaataggaa tcatggcttt tcattgggat 72720

tccccatagc acttgagctc agctgctagt gttgaagaca tcactcaaat ttgtcttgtt 72780

tattctcgta gccaaacata aaaatgatca ttacctacat aaactaacct agatgatcat 72840

taattgaggc tatttaataa tgatctgcat gtttgacaat caccattgtc taagaatggg 72900

ccatggcttt aggaatgttt cattcatttc ttcagtcttt cagtcaacaa ataacacact 72960

gtcctaggtg ctggggacac agtgtgagca aagggacaca attctcatgg tgccacatgg 73020

gcaataagta aaaccgaaaa ataagaacgt ggcagacaac aaaatggata acgtagggtg 73080

taactgggga ggatggtgat atggtttggc tgtgtcccca cccaaatttc atcttggatc 73140

gtagctccca caattcccac atgtcatggg agggagcggg taggatgtaa ttgaatcatg 73200

ggggcgggtc tttcctgtgc tgttgtgata atgaataagt ctcatgagac ctggtggttt 73260

tataaagggg agtttgcctg cacaagttct gttattttct cttgtttgcc gccatgtctt 73320

tcgccttcca ccatgattgt gatttataat tttctttata aattacacag tcttgggtat 73380

atctttacca gcagcgtgaa cacggactaa tacaggggga aggctagttt aaatatgagt 73440

ttcacaggac ctgtttcttt ggcttgaggc ctgtgagatg aggagccagc cctgagaagt 73500

cctgaggaaa aacttggaga cagaaggaag aacaaacgga ctcctctccc actgaatgac 73560

ctcatgtata tgtttgccac ttgggactat gacctgatgc ctctttaaac ctctaggtca 73620

ttgggaacat ccacaaaaca gctgaaagat gctgttttgt tagaatgctc gttgtaatgc 73680

aggatgctgg tgaacccagt gtgaactttt caaaaaccta ttgatcccac cccacccact 73740

ctctagagct ctcatattga caaaggatac ctttcacaga ttagaaagtc agtagactcc 73800

atttcttaga ggaaagttgt ggaaaatact taaaaatact gtgagtagaa gaaagaagca 73860

gtttagagct tcaaattcaa tcgggctaag ttgggcaagc tactgcctta taggcagtaa 73920

ctttctcata gaactttaaa aagttttatt ttgcaataat tatagacttg tgggaagttg 73980

caaaaatagt acagagaggg cccatgtact cttcatcctg cttcttgaat ggtaacgtct 74040

tgcataacaa tagtaaatgg tatcatgtat atagcatcac attatcaata ccaggaaact 74100

gacgttagta ttaggcctta aacagatttc accatggttt atgtgcactg atttgtatgt 74160

gtgtgtgtat ctcaccccat gtctagattc ctgtaaccac caccgccatc aggacacagg 74220

gttattccat ccctaccaag aaactccctt gtctccctgt acttttatgt atgagaaatg 74280

gcagcagatg ctgtcctgct tttagtctga atcatattct ggaaaaatct acagtgagag 74340

aaggtggatg agtctttgaa atctattggt tgaaatgtat tggcactgag aatctgctta 74400

attgatatag aaatggagtt ccttggtctg acttatatga agaccatcta caagctcaga 74460

accaaaaaac acaggtttga ataagtaacc ctgaccacat tatgagagtc catcagttga 74520

tgctcaattg gtttaagaag ctaataccag tcatgtggcc tgagtagttt atttctaaga 74580

agaaaactct ttctggcacc acacaacttg ggggattaat aatatatata tggagcgttt 74640

ggcacatttc tcgaagatga cccaggaagc agacacacca gtaatgggtt aacaggtcac 74700

ccgaagagtg ggtgcattcc ttatggaaaa cagaacacat gatagaaaaa tagccttttg 74760

tgtgtggagg caagaaacct ttaggacgtg cagttagcag tgagaactta aggaaggtgc 74820

aggctgaaat ggaaacacgc tataaacaga ttgagagaga gacaacagct ttaagggaaa 74880

acatctgtct ggtggatctg acatccaaaa gttgcatctg tggtctagga ccaatcttgt 74940

aacgcttaaa aaaggaatcc acagaggccc aaagcgggct ctgaaagttt ctttctttcc 75000

ttgagatttt ctgtttgctc tgcccagaat actgcctagg acggatgaaa tgaactcatc 75060

tggtcctgtt tctcaatgct gaagtagcac gccagagaag ttaactttag aacagttggt 75120

tgcagcaaca ttttacctgg attattctag acatactgat aaggggagtc catttactct 75180

gccaaacgaa acttctggaa atcttttttt ttaaagacag tcttgctctg tcacccaggc 75240

tggagtgcag cggtgcgatc ttggctcact gtaacctccg cctcctagat tcaagtgatt 75300

ctcctgcctc agcctcctga gtagcaggaa ttacaggcac ccgtcaccat gcctggctaa 75360

tttttgtatt tgttgttgtt gttgttgttt ttgagacaga gtcttgctct gtcgcccaag 75420

ctggagtgca gtggcgcgat ctcggctcac tgcaacctcc gcctcccagg ttcaagtgat 75480

tctcctgcct cagcctcccg agtagctggg attacaggtg cctgccacca cgcccagcta 75540

atttttgtat ttttggtaga gacagggttt caccatcttg gccaggccag tcttgaattc 75600

ctgacctcac aatctaccca cctcggcctc gcaaaatgct gggattacaa gcatgagcca 75660

ctgtgccggg cctaattttt gtatttttaa tagagacgag gtctcactat gttggacagg 75720

ctggtctcga actcctgacc tcaagtgatc cacctgctgt ggtctcccaa agtgctggga 75780

ttacaggcgt gagccactgc acccggccgc gaaacttcta gaaatcttga gagtgactct 75840

tccaatattt tgtatttcaa gtagaagttt tcagtaataa tgaagttgaa agccagaaga 75900

gaggagcaga taatgttctc atgaagcctc agaagacatt aggagcatct atctcgatat 75960

tagattgaat tgaaaatttg tcatattagt cccttgactt attcatattt tttctcttga 76020

gccattggtt tgtgttctgt aaacacagcc taagaggcta ttttaaagga aatggagatc 76080

aggtgttctc catagattcc catgctcgat ttcccggagt gggagcagga gagaattatg 76140

agcaaagagt ttcagccctc accctgggac attacccctc ctccctgcac agacttcaca 76200

gtgggatgct ggtgaatttt ttaatgttaa tttttatttt taaatttaac ttttatttta 76260

agttcagcgg tacatgtgca ggtttgttac acagataaac ttgtgtcatg gggctttgtt 76320

gtacagatta ttttgtcacc caggttttaa gcccagtact cattagttat ttttcctgat 76380

cctctccctc ctcccaccct tcatcctctg ataggtccta gtgtgtgttg ttcccctgta 76440

aaaacttcgt ctcaaaaaaa aaaaaaaaat cctgttgcat cttcaaagat gagaaaatgt 72600

gcgtgtgtat gtgtacttga gtatatgttc attcctatct ccccatctat ctacctgcct 72660

actgatctct ttctagcccg gtcagaaaat tcaataggaa tcatggcttt tcattgggat 72720

tccccataga acttgagctc agctgctagt gttgaagaca tcactcaaat ttgtcttgtt 72780

tattctcgta gccaaacata aaaatgatca ttacctacat aaactaacct agatgatcat 72840

taattgaggc tatttaataa tgatctgcat gtttgacaat caccattgtc taagaatggg 72900

ccatggcttt aggaatgttt cattcatttc ttcagtcttt cagtcaacaa ataacacact 72960

gtcctaggtg ctggggacac agtgtgagca aagggacaca attctcatgg tgccacatgg 73020

gcaataagta aaaccgaaaa ataagaacgt ggcagacaac aaaatggata acgtagggtg 73080

taactgggga ggatggtgat atggtttggc tgtgtcccca cccaaatttc atcttggatc 73140

gtagctccca caattcccac atgtcatggg agggagcggg taggatgtaa ttgaatcatg 73200

ggggcgggtc tttcctgtgc tgttgtgata atgaataagt ctcatgagac ctggtggttt 73260

tataaagggg agtttgcctg cacaagttct gttattttct cttgtttgcc gccatgtctt 73320

tcgccttcca ccatgattgt gatttataat tttctttata aattacacag tcttgggtat 73380

atctttacca gcagcgtgaa cacggactaa tacaggggga aggctagttt aaatatgagt 73440

ttcacaggac ctgtttcttt ggcttgaggc ctgtgagatg aggagccage cctgagaagt 73500

cctgaggaaa aacttggaga cagaaggaag aacaaacgga ctcctctccc actgaatgac 73560

ctcatgtata tgtttgccac ttgggactat gacctgatgc ctctttaaac ctctaggtca 73620

ttgggaacat ccacaaaaca gctgaaagat gctgttttgt tagaatgctc gttgtaatga 73680

aggatgctgg tgaacccagt gtgaactttt caaaaaccta ttgatcccac cccacccact 73740

ctctagagct ctcatattga caaaggatac ctttcacaga ttagaaagtc agtagactcc 73800

atttcttaga ggaaagttgt ggaaaatact taaaaatact gtgagtagaa gaaagaagca 73860

gtttagagct tcaaattcaa tcgggctaag ttgggcaage tactgcctta taggcagtaa 73920

ctttctcata gaactttaaa aagttttatt ttgcaataat tatagacttg tgggaagttg 73980

caaaaatagt acagagaggg cccatgtact cttcatcctg cttcttgaat ggtaacgtct 74040

tgcataacaa tagtaaatgg tatcatgtat atagcatcac attatcaata ccaggaaact 74100

gacgttagta ttaggcctta aacagatttc accatggttt atgtgcactg atttgtatgt 74160

gtgtgtgtat ctcaccccat gtctagatto ctgtaaccac caccgccatc aggacacagg 74220

gttattccat ccctaccaag aaactccctt gtctccctgt acttttatgt atgagaaatg 74280

gcagcagatg ctgtcctgct tttagtctga atcatattct ggaaaaatct acagtgagag 74340

aaggtggatg agtctttgaa atctattggt tgaaatgtat tggcactgag aatctgctta 74400

attgatatag aaatggagtt ccttggtctg acttatatga agaccatcta caagctcaga 74460

accaaaaaac acaggtttga ataagtaacc ctgaccacat tatgagagtc catcagttga 74520

tgctcaattg gtttaagaag ctaataccag tcatgtggcc tgagtagttt atttctaaga 74580

agaaaactct ttctggcacc acacaacttg ggggattaat aatatatata tggagcgttt 74640

ggcacatttc tcgaagatga cccaggaage agacacacca gtaatgggtt aacaggtcac 74700

ccgaagagtg ggtgcattcc ttatggaaaa cagaacacat gatagaaaaa tagccttttg 74760

tgtgtggagg caagaaacct ttaggacgtg cagttagcag tgagaactta aggaaggtgc 74820

aggctgaaat ggaaacacgc tataaacaga ttgagagaga gacaacagct ttaagggaaa 74880

acatctgtct ggtggatctg acatccaaaa gttgcatctg tggtctagga ccaatcttgt 74940

aacgcttaaa aaaggaatcc acagaggccc aaagcgggct ctgaaagttt ctttctttcc 75000

ttgagatttt ctgtttgctc tgcccagaat actgcctagg acggatgaaa tgaactcatc 75060

tggtcctgtt tctcaatgct gaagtagcac gccagagaag ttaactttag aacagttggt 75120

tgcagcaaca ttttacctgg attattctag acatactgat aaggggagtc catttactct 75180

gccaaacgaa acttctggaa atcttttttt ttaaagacag tcttgctctg tcacccaggc 75240

tggagtgcag cggtgcgatc ttggctcact gtaacctccg cctcctagat tcaagtgatt 75300

ctcctgcctc agcctcctga gtagcaggaa ttacaggcac ccgtcaccat gcctggctaa 75360

tttttgtatt tgttgttgtt gttgttgttt ttgagacaga gtcttgctct gtcgcccaag 75420

ctggagtgca gtggcgcgat ctcggctcac tgcaacctcc gcctcccagg ttcaagtgat 75480

tctcctgcct cagcctcccg agtagctggg attacaggtg cctgccacca cgcccagcta 75540

atttttgtat ttttggtaga gacagggttt caccatcttg gccaggccag tcttgaattc 75600

ctgacctcac aatctaccca cctcggcctc gcaaaatgct gggattacaa gcatgageca 75660

ctgtgccggg cctaattttt gtatttttaa tagagacgag gtctcactat gttggacagg 75720

ctggtctcga actcctgace tcaagtgatc cacctgctgt ggtctcccaa agtgctggga 75780

ttacaggcgt gagccactgc acccggccgc gaaacttcta gaaatcttga gagtgactct 75840

tccaatattt tgtatttcaa gtagaagttt tcagtaataa tgaagttgaa agccagaaga 75900

gaggagcaga taatgttctc atgaagectc agaagacatt aggagcatct atctcgatat 75960

tagattgaat tgaaaatttg tcatattagt cccttgactt attcatattt tttctcttga 76020

gccattggtt tgtgttctgt aaacacagco taagaggcta ttttaaagga aatggagatc 76080

aggtgttctc catagattcc catgctcgat ttcccggagt gggagcagga gagaattatg 76140

agcaaagagt ttcagccctc accctgggac attacccctc ctccctgcac agacttcaca 76200

gtgggatgct ggtgaatttt ttaatgttaa tttttatttt taaatttaac ttttatttta 76260

agttcagcgg tacatgtgca ggtttgttac acagataaac ttgtgtcatg gggctttgtt 76320

gtacagatta ttttgtcacc caggttttaa gcccagtact cattagttat ttttcctgat 76380

cctctccctc ctcccaccct tcatcctctg ataggtccta gtgtgtgttg ttcccctgta 76440



tatgtccatg tgttctcatc agttagctcc cactaataag taagaacatg cagtatttgg 76500

ttttctgttc ctgatgttag tttacttagg ataatggcct ccagctccat ccatgttcct 76560

gcaaaagaca tgatctaatt cttttttatg gctgtatagt aagtattcat tccatggtgt 76620

atatgtacca aattttcttt atccagtcta tcactgatgg gcattgaggt tgtttctgtg 76680

tctttgctat tgtgagtagt gcagatgctg atgaatttgc acttcatatt cagtgatttt 76740

cgccttgaag aacatacctt acccaatcca tgttacttga agacgaccgt aactgaggtg 76800

taggaatttg tcctaaatta ctgtaaacaa ctttttgggg catttcacaa tattccagcg 76860

cctctccgtt ccctttcatt gtcttctcca cctgatccct ctttcaaact cttgtcttta 76920

tttttataca tcttacccca aacccagatt gcagtaagat tcctatgtgc attgccacat 76980

gcattttcag caatttgaaa ttttatctaa tatcaattaa gctggtataa atcataccac 77040

ttcacatacg tgaagttgtt tgctacagcc ctgttctgga gaacggtgag aatgccctcc 77100

ttgttttgtg gcaggggtga ggggggatgt tttaatgagg agagactggt aataagggat 77160

tgtggtgaac tggcagggga ggaaattcaa taaacagaag agaggaactc aggatagttg 77220

ggcactggag tgttgcaaat aaagcaatat gtgatgctct ccccatggaa tgctcaccta 77280

cgctatactc agaatccctg acagccgttt tgcactctcc aacactggca cacaatgggg 77340

tctcagggtt tgttgaaata aattgggctc tatatcatgt gttccctgat ttctcctcaa 77400

taatgtgtgc ttcccagccc tgcattgaaa attaggacat caagtgacat tgaagtcaga 77460

taatctgcct catgtcacat gggttgaatg tggtagatgt gatctcaggt cttttgactg 77520

cctcatggca ccttccattt ccaagcctct gttttctcat attcttaagg cacagaattc 77580

atcccattac ttggtctggt gttgaggaga agcttggcat aatggaaaga ctcaaatttc 77640

attttttttt ccttcttaga agaaatctgt agaactgttt catcacaacc tgtggatagc 77700

tgacgcagtt tgaagatcta caccttggag tcacccatct cacaaaatgt cagccggggt 77760

gctcattggt acattgtttg ttgtatattt cctcatacct tggaaaggac tagttgaatt 77820

tgttccaaac caagcaattg acctaggact ttgcatccta ttagtgtcgg ccacaattca 77880

aatccaactc cttttcaaag ttgtattttt tacgaaaggt gacctgatag cgagacaaga 77940

gtaatgacgg gtgaggcact ctcaaatcag gccagggtgg caggccggga catcttgttt 78000

tcatcagatt ctcgtagtta ctcttgactt ttctgtgtgt ttgctgaact tgtgagattc 78060

tattgtgctc tttctagctg gatattttcc agagggttat caagaaaaag gagtatcttc 78120

tgcattaata acctcgggaa ggattttagc agtaaaatta gagaccagat gatctgctgg 78180

acagcaggat gggggagcat ttcttcccct ttcccaggag agtgtcaagt tcagcatgac 78240

ctagcaccag acctttcact cagtaactct gagatcttat catatcaagt tatctcagtc 78300

atgatgacgt aaatggcaaa actactaccc ttatttcttg ggataagaat ttttcgcttt 78360

aaaggaatac aatatacaaa ataggtgacc atgaaatatg cttggtgggt cagctaattt 78420

ccatatgtgc tttgtgattg gtttttaagt gaatttattg ctatagagtt ccaaaacaac 78480

cctttaacat ttatgttttc tgcactttgt ctcattattg aaaataacaa gcgctatgta 78540

aaagcgtaaa gaatatactg aggtttacag caaggataac caccaaagac cgggagttag 78600

aaagctatgg cctgtgggcc aaatcttgct caccacgtgc ttttgtaaat aaagttttat 78660

tggaacatag ctatgcccat ttgctatgta ttgtctatgt ctgctttcac actgcaacat 78720

cagagttgag taattatgat agagaccata tggcttaaga tatttgctat ctggtttttc 78780

actggaaatg ttttccaacc catgctatag atattttcat ggtatttatt tactgactcg 78840

tttgttcatt ctttcagtgg acaccaaccc tgttaatgac gctggggaat gtaaagataa 78900

gtacatcagt ctctaatttc caagagctta taatgtaaca gagacaagtt atgtactcaa 78960

ataacagaga caagtcatgt attcatcttt acctctgacc aggcagaatg cagcacgtac 79020

tacagacaag aaatagctaa attgctgtgg tagtttagag atgatgagag cctccgacaa 79080

aggcagggaa ttgggaaatg cacaaagata ttgcttccat aactgtggca cacagtgatt 79140

tcccaatagg gaacttcatg agaaatcagg ctaatttcct tcatggaatt ttataaattg 79200

tagtatccaa aagagtggaa gtgatttaga atattacttt gtgtccagat tcctttatct 79260

agaagcatat ttcccctgta actatgggga tgatcatatt tatagaaaat ttttgaacat 79320

ttgaaggaag gcttccttta tcagggtggg aagacagaag gaattccttt tcttttttgc 79380

tgattgttca cttcacagtg taatattaaa tgctatgggt cttaaagaaa ggcttctgtg 79440

gggaaaccct caaatatcaa gtggactata aaaacaagat aggctgggtg cagtggctca 79500

cagcggtaat cccagcactt tgggaggcca aggtggatgg atcacttgag cccaggagtt 79560

caagaccagc ctgggcaagg tggcaagacc ccgtctctac caagaaatac aaaaattaac 79620

caaacgtggt ggcacgtctg tagtcccagc tacttgggag tctgaggtgg gaggattgct 79680

tgagcccagg agggagagat tgtagtgagc caagtttatg ccactgcact ccagcctggg 79740

agacacagcg agaccctgtc ttaaaacaaa caaacaaaaa atcaagataa aattatagaa 79800

ccctaaccat ggaatagcag gactcagtga caattacatc tctctcttct ccacaatgca 79860

tgcgagtgtg aactgagatt ttggtaagtt cccatttccc tttggcctat tgaacccctt 79920

taagggttca gcccccaacc ctgggaagat tccatgcatg aaaactaccc aaatcctccc 79980

agttgggatt aatgtgacct gataaagagt tctgattttt tttttttttt gagacagagt 80040

ctctctctgt ctcccaggct ggagtgcagt ggcgcgatct cagctcactg caacctccac 80100

ctctcgggtt caagcaattc tcctgcctta gcctcccaag tagctgggat tacaggcatg 80160

cattgccatg cccggctaat tttttatttt tgtagagacg gggtttcacc atgttggcca 80220

ggctggtctc aaactcctga cctcaggtga tccgctcatc ttggcctccc aaagggctgt 80280

gattacaggt gtgagtcact gcgcctggcc tgatttttgt gtcaccagaa ttgccttgtc 80340

tatgtccatg tgttctcatc agttagctcc cactaataag taagaacatg cagtatttgg 76500

ttttctgttc ctgatgttag tttacttagg ataatggcct ccagctccat ccatgtteet 76560

gcaaaagaca tgatctaatt cttttttatg gctgtatagt aagtattcat tccatggtgt 76620

atatgtacca aattttcttt atccagtcta tcactgatgg gcattgaggt tgtttctgtg 76680

tctttgctat tgtgagtagt gcagatgctg atgaatttgc acttcatatt cagtgatttt 76740

cgccttgaag aacatacctt acccaatcca tgttacttga agacgaccgt aactgaggtg 76800

taggaatttg tcctaaatta ctgtaaacaa ctttttgggg catttcacaa tattccagcg 76860

cctctccgtt ccctttcatt gtcttctcca cctgatccct ctttcaaact cttgtcttta 76920

tttttataca tcttacccca aacccagatt gcagtaagat tcctatgtgc attgccacat 76980

gcattttcag caatttgaaa ttttatctaa tatcaattaa gctggtataa atcataccac 77040

ttcacatacg tgaagttgtt tgctacagcc ctgttctgga gaacggtgag aatgccctcc 77100

ttgttttgtg gcaggggtga ggggggatgt tttaatgagg agagactggt aataagggat 77160

tgtggtgaac tggcagggga ggaaattcaa taaacagaag agaggaactc aggatagttg 77220

ggcactggag tgttgcaaat aaagcaatat gtgatgctct ccccatggaa tgctcaccta 77280

cgctatactc agaatccctg acagccgttt tgcactctcc aacactggca cacaatgggg 77340

tctcagggtt tgttgaaata aattgggctc tatatcatgt gttccctgat ttctcctcaa 77400

taatgtgtgc ttcccageee tgcattgaaa attaggacat caagtgacat tgaagtcaga 77460

taatctgcct catgtcacat gggttgaatg tggtagatgt gatctcaggt cttttgactg 77520

cctcatggca ccttccattt ccaagcctct gttttctcat attcttaagg cacagaatto 77580

atcccattac ttggtctggt gttgaggaga agcttggcat aatggaaaga ctcaaatttc 77640

attitttttt ccttcttaga agaaatctgt agaactgttt catcacaacc tgtggatagc 77700

tgacgcagtt tgaagatcta caccttggag tcacccatct cacaaaatgt cagccggggt 77760

gctcattggt acattgtttg ttgtatattt cctcatacct tggaaaggac tagttgaatt 77820

tgttccaaac caagcaattg acctaggact ttgcatccta ttagtgtcgg ccacaattca 77880

aatccaactc cttttcaaag ttgtattttt tacgaaaggt gacctgatag cgagacaaga 77940

gtaatgacgg gtgaggcact ctcaaatcag gccagggtgg caggccggga catcttgttt 78000

tcatcagatt ctcgtagtta ctcttgactt ttctgtgtgt ttgctgaact tgtgagatto 78060

tattgtgctc tttctagctg gatattttcc agagggttat caagaaaaag gagtatcttc 78120

tgcattaata acctcgggaa ggattttagc agtaaaatta gagaccagat gatctgctgg 78180

acagcaggat gggggagcat ttcttcccct ttcccaggag agtgtcaagt tcagcatgac 78240

ctagcaccag acctttcact cagtaactct gagatcttat catatcaagt tatctcagtc 78300

atgatgacgt aaatggcaaa actactacco ttatttcttg ggataagaat ttttcgcttt 78360

aaaggaatac aatatacaaa ataggtgace atgaaatatg cttggtgggt cagctaattt 78420

ccatatgtga tttgtgattg gtttttaagt gaatttattg ctatagagtt ccaaaacaac 78480

cctttaacat ttatgttttc tgcactttgt ctcattattg aaaataacaa gcgctatgta 78540

aaagcgtaaa gaatatactg aggtttacag caaggataac caccaaagac cgggagttag 78600

aaagctatgg cctgtgggcc aaatcttgct caccacgtgc ttttgtaaat aaagttttat 78660

tggaacatag ctatgcccat ttgctatgta ttgtctatgt ctgctttcac actgcaacat 78720

cagagttgag taattatgat agagaccata tggcttaaga tatttgctat ctggtttttc 78780

actggaaatg ttttccaacc catgctatag atattttcat ggtatttatt tactgactcg 78840

tttgttcatt ctttcagtgg acaccaaccc tgttaatgac gctggggaat gtaaagataa 78900

gtacatcagt ctctaatttc caagagctta taatgtaaca gagacaagtt atgtactcaa 78960

ataacagaga caagtcatgt attcatcttt acctctgace aggcagaatg cagcacgtac 79020

tacagacaag aaatagctaa attgctgtgg tagtttagag atgatgagag cctccgacaa 79080

aggcagggaa ttgggaaatg cacaaagata ttgcttccat aactgtggca cacagtgatt 79140

tcccaatagg gaacttcatg agaaatcagg ctaatttcct tcatggaatt ttataaattg 79200

tagtatccaa aagagtggaa gtgatttaga atattacttt gtgtccagat tcctttatct 79260

agaagcatat ttcccctgta actatgggga tgatcatatt tatagaaaat ttttgaacat 79320

ttgaaggaag gcttccttta tcagggtggg aagacagaag gaattccttt tcttttttgc 79380

tgattgttca cttcacagtg taatattaaa tgctatgggt cttaaagaaa ggcttctgtg 79440

gggaaaccct caaatatcaa gtggactata aaaacaagat aggctgggtg cagtggctca 79500

cagcggtaat cccagcactt tgggaggcca aggtggatgg atcacttgag cccaggagtt 79560

caagaccago ctgggcaagg tggcaagacc ccgtctctac caagaaatac aaaaattaac 79620

caaacgtggt ggcacgtctg tagtcccage tacttgggag tctgaggtgg gaggattgct 79680

tgagcccagg agggagagat tgtagtgage caagtttatg ccactgcact ccagcctggg 79740

agacacagcg agaccctgtc ttaaaacaaa caaacaaaaa atcaagataa aattatagaa 79800

ccctaaccat ggaatagcag gactcagtga caattacato tctctcttct ccacaatgca 79860

tgcgagtgtg aactgagatt ttggtaagtt cccatttccc tttggcctat tgaacccctt 79920

taagggttca gcccccaacc ctgggaagat tccatgcatg aaaactaccc aaatcctccc 79980

agttgggatt aatgtgacct gataaagagt tctgattttt tttttttttt gagacagagt 80040

ctctctctgt ctcccaggct ggagtgcagt ggcgcgatct cagctcactg caacctccac 80100

ctctcgggtt caagcaattc tcctgcctta gcctcccaag tagctgggat tacaggcatg 80160

cattgccatg cccggctaat tttttatttt tgtagagacg gggtttcacc atgttggcca 80220

ggctggtctc aaactcctga cctcaggtga tccgctcatc ttggcctccc aaagggctgt 80280

gattacaggt gtgagtcact gcgcctggcc tgatttttgt gtcaccagaa ttgccttgtc 80340



cattatttgt gttttccaaa tatctattga attaactcga attggatgca gacagacatt 80400

gtgcactcaa aacctaggtg attgatttgg aaaaagattc aagactttta ggttagtcta 80460

agagatgctc aggggaggcc ccttccattt tgcttccagc agggtgtcaa agttattggc 80520

taaattccag cctccctttc tttatactca taacaataaa ggtaccagca tgaatgcagc 80580

agagttttgt tttagaatat aatcctgtga agttttacca gccgaaagca taatatttgg 80640

atggataaaa tgtgtgtttg gtgagaaagc tactgaagga acataatatt ggacccccaa 80700

tcaggtaatt taaatgttat aggaagcacc aagcccacct atttcacagg cccccgcctc 80760

tcccctaccc ggagtagcag ggctcccgca gttagccatc ccacagctct ccaggggctc 80820

tgctctctcg ttaccaagaa gcacatgcca gcccgtctcc cagcgtttcc tggtcctttc 80880

acaatagaca gatggggatg ctccaggtag agacaaaaga gaacacacaa tccatacgct 80940

catcttgctg gtacccttcc gctccctgag cccaaagagg agaacccagc cctctgcgta 81000

ggaagaacac atttcaaggc atttactgac aagtaggtat agttactgca tacacatgtg 81060

gaggctgcat tatatcaaaa ctgtaaataa acatagactc tgcacactcc ttcaggcccc 81120

accatgtatt tatgaatggg attgcttcat cattttcttt taatgtcagt agcagggaag 81180

tcagaaagca ttacctctaa aacggggaca gaacattgca aatacataca tttccaacca 81240

gctgtggcaa taaccagcaa acaaaattac ttcaccccgt tgttatgggc cccatgccta 81300

tgggattttt cctgagtttc tgatttataa caatcacttt tgaaggcctc aaaatgctta 81360

ggtgagatta aattactgat tatccaaaag ttctgttttc gctggagtct ttctggacgg 81420

ctgctgattc ggtcccattt aaagcattcg gtggcatgaa ctcactcggt ttctgcccac 81480

atcactgcat tcctgggatg ccgttcacag gccttagcaa gatcatctga cagccgcctg 81540

tgaggtcaac gaactttata cataattaaa cactcccagt taggagaatt catttctttc 81600

tccctgagaa gcagagaaag aatacatgtt gtgttgccct ccattacgga gtaaaagttg 81660

tgtggagtaa tcaggctagt ttcacatgat ttaatgttga accgaataag aaagtgattg 81720

catcctctac tgggcctcac agaaaagtca ccacccacat tgtttattca gactgggatc 81780

ttggccattt ggggtttaag ccagaagaaa gaggaaaaaa aaaaaatcca accctggaat 81840

gaacgctttt gaaactctgt attcttgatg aaatgcggcc aagggttctt ttaaaaaaaa 81900

ctatttaaaa tcaattacca agatcatatt ttcatttaca atgggttgtt agcaacagct 81960

aattctctgt ttccatccag atttggtgtt taagcttcaa tatgctggta ttggaatcct 82020

tgccgtgttt tgtctgggta tcagatgcta ccaccaaact atgtgtgggg agttgggcaa 82080

ctctgacctt tgaccagctt tccataaaat aacaaggaaa ggtgtgagga ggctagggat 82140

tgggtgaaaa ctagcctgag ggatggcagt aagtgagctt caccaggggg atgaacatat 82200

aaaggaggca ctgaggatat tgctaagggt aagagaaagc aaaagacaga atcatatgcc 82260

ttgggaggag ggtcaggccc gttaaggcac ctagtccgtc tgtctctagc caggactgca 82320

agaaatcatc tcagacatgc gatcttgtat cgcattttta aagatctcaa gaggagattc 82380

cggaacctcc cttggtcatc cgccctatta tttaacaatt cctacagcca ggaaattctt 82440

tcttatttcc agcctaaaat gtgcatgtgg tgcagcttca ggggaggtga ttgatcgagg 82500

ccacgcccac ctcccccccg cctgtttact ccttggatgg gatggtgcat atgtcttgct 82560

tcttccttaa aatgggcctc tctcggcctc cataccacag tccccgggct gggagagggg 82620

tcgtggtata gaggtggggt gggggccgac cagcggcgtt tatggggacc agccgccacc 82680

aggaactgtt gctaggcatt ttatgtattt cccagaggca agagaacata gctgtgatgt 82740

ggccaggagt gcgcctcaaa accacgtgca aataataaat gcggaagctc ccgtttcaga 82800

ttttaaaaga aaagaaaaga aaaaatcctg aaaaacagaa tgaagagtct agaatttcac 82860

tggcctcgag atggtagtct actcctcaat tttaaacaag aagagcccag agcagaaaag 82920

ggacctgtcc cggacaagat ctcagagcta atgcccctaa acgcagcgca gtgccctgtt 82980

cttaatttag atagggtgct ggaaaggcga aatcatgctg gaacggaggc catcgatctc 83040

acttcctccg gccccttcct cctcttcggc agatgcgcag tgaatggtca ggccctccgt 83100

gagtgaatta cagattcatt gaagagccgt cagatgactg gagcagtctg gtttcttccc 83160

tttttatcga gttctgtcat tgtgttcctc aaactgtggt ttgttccaga aaggaagagg 83220

ttgtcttctt cacccgcctg ccctaagttg cgtcaagttc cagttccctg tattaagtaa 83280

attactaaat gagtggaatg aacatcataa tgtcaagggt agggcgttga cattatggga 83340

caatagacca cgagcccact ctgtcagctt tttgtcccgc acctctatta tctgtcaaat 83400

gatcatatta acactctcct acctacttta gggggctcct aaaaacaaat atttattgac 83460

aggttatgta ttagtctgtt ttcatactgc tatgaagaaa tacccgagac tgggtaattt 83520

gtaaagaaaa agttttaatg gactcacagt tccacatggc tggggaggcc tcacaatctg 83580

tggaaggtga aggaggagca aaggcacgtc ttacatgagg gcaggcaaga gagccatgtg 83640

caggggaact cccatttata aaaccatcag atcttgtgag acttattcaa tatacgagaa 83700

cttgggaaaa acccacctcc atgattcagt tgcctcccac caggtgcctc ccatgatacg 83760

tggggattat gggagctaca attcaaggtg agatttgggt ggagacacag ccaaatcata 83820

tcatcttata aatgtagaac acaaactcca tgatatcctt tatataaagt ttaaatacat 83880

ttaaaaatat atatatatag tttaaggata cacacatgtg aaagataaaa ccatgcatgg 83940

tgataatgag cattgagcat cacacagtat ttttttattg tgaaagatct cgagcaaaca 84000

gaaaatgcag agaataagat tgtgtataaa tgtgcattca ccactatttt gtcatgtcct 84060

tgttcttttt tgtaaaaaag agatagactt tccccatttc cacccgcttt ttccttccct 84120

gaacgtcaca gtcatcagtt taaatgtgat gctcaatgct cattataacc atgcatggtt 84180

ttatctttca catgtgtgta tccttaaact atatatatat atttttaaat gtatttaaac 84240

cattatttgt gttttccaaa tatctattga attaactcga attggatgca gacagacatt 80400

gtgcactcaa aacctaggtg attgatttgg aaaaagatto aagactttta ggttagtcta 80460

agagatgctc aggggaggcc ccttccattt tgcttccagc agggtgtcaa agttattggc 80520

taaattccag cctccctttc tttatactca taacaataaa ggtaccagca tgaatgcage 80580

agagttttgt tttagaatat aatcctgtga agttttacca gccgaaagca taatatttgg 80640

atggataaaa tgtgtgtttg gtgagaaage tactgaagga acataatatt ggacccccaa 80700

tcaggtaatt taaatgttat aggaagcacc aagcccacct atttcacagg cccccgcctc 80760

tcccctaccc ggagtagcag ggctcccgca gttagccatc ccacagctct ccaggggctc 80820

tgctctctcg ttaccaagaa gcacatgcca gcccgtctcc cagcgtttcc tggtcctttc 80880

acaatagaca gatggggatg ctccaggtag agacaaaaga gaacacacaa tccatacgct 80940

catcttgctg gtacccttcc gctccctgag cccaaagagg agaacccagc cctctgcgta 81000

ggaagaacac atttcaaggc atttactgac aagtaggtat agttactgca tacacatgtg 81060

gaggctgcat tatatcaaaa ctgtaaataa acatagacto tgcacactcc ttcaggcccc 81120

accatgtatt tatgaatggg attgcttcat cattttcttt taatgtcagt agcagggaag 81180

tcagaaagca ttacctctaa aacggggaca gaacattgca aatacataca tttccaacca 81240

gctgtggcaa taaccagcaa acaaaattac ttcaccccgt tgttatgggc cccatgccta 81300

tgggattttt cctgagtttc tgatttataa caatcacttt tgaaggcctc aaaatgctta 81360

ggtgagatta aattactgat tatccaaaag ttctgttttc gctggagtct ttctggacgg 81420

ctgctgattc ggtcccattt aaagcattcg gtggcatgaa ctcactcggt ttctgcccac 81480

atcactgcat tcctgggatg ccgttcacag gccttagcaa gatcatctga cagccgcctg 81540

tgaggtcaac gaactttata cataattaaa cactcccagt taggagaatt catttctttc 81600

tccctgagaa gcagagaaag aatacatgtt gtgttgccct ccattacgga gtaaaagttg 81660

tgtggagtaa tcaggctagt ttcacatgat ttaatgttga accgaataag aaagtgattg 81720

catcctctac tgggcctcac agaaaagtca ccacccacat tgtttattca gactgggato 81780

ttggccattt ggggtttaag ccagaagaaa gaggaaaaaa aaaaaatcca accctggaat 81840

gaacgctttt gaaactctgt attcttgatg aaatgcggcc aagggttctt ttaaaaaaaa 81900

ctatttaaaa tcaattacca agatcatatt ttcatttaca atgggttgtt agcaacagct 81960

aattctctgt ttccatccag atttggtgtt taagcttcaa tatgctggta ttggaatcct 82020

tgccgtgttt tgtctgggta tcagatgcta ccaccaaact atgtgtgggg agttgggcaa 82080

ctctgacctt tgaccagctt tccataaaat aacaaggaaa ggtgtgagga ggctagggat 82140

tgggtgaaaa ctagcctgag ggatggcagt aagtgagctt caccaggggg atgaacatat 82200

aaaggaggca ctgaggatat tgctaagggt aagagaaage aaaagacaga atcatatgcc 82260

ttgggaggag ggtcaggccc gttaaggcac ctagtccgtc tgtctctagc caggactgca 82320

agaaatcatc tcagacatgo gatcttgtat cgcattttta aagatctcaa gaggagatto 82380

cggaacctcc cttggtcatc cgccctatta tttaacaatt cctacagcca ggaaattctt 82440

tcttatttcc agcctaaaat gtgcatgtgg tgcagcttca ggggaggtga ttgatcgagg 82500

ccacgcccac ctcccccccg cctgtttact ccttggatgg gatggtgcat atgtcttgct 82560

tcttccttaa aatgggcctc tctcggcctc cataccacag tccccgggct gggagagggg 82620

tcgtggtata gaggtggggt gggggccgac cagcggcgtt tatggggacc agccgccacc 82680

aggaactgtt gctaggcatt ttatgtattt cccagaggca agagaacata gctgtgatgt 82740

ggccaggagt gcgcctcaaa accacgtgca aataataaat gcggaagctc ccgtttcaga 82800

ttttaaaaga aaagaaaaga aaaaatcctg aaaaacagaa tgaagagtct agaatttcac 82860

tggcctcgag atggtagtct actcctcaat tttaaacaag aagagcccag agcagaaaag 82920

ggacctgtcc cggacaagat ctcagagcta atgcccctaa acgcagcgca gtgccctgtt 82980

cttaatttag atagggtgct ggaaaggcga aatcatgctg gaacggaggc catcgatcto 83040

acttcctccg gccccttcct cctcttcggc agatgcgcag tgaatggtca ggccctccgt 83100

gagtgaatta cagattcatt gaagagccgt cagatgactg gagcagtctg gtttcttccc 83160

tttttatcga gttctgtcat tgtgttcctc aaactgtggt ttgttccaga aaggaagagg 83220

ttgtcttctt cacccgcctg ccctaagttg cgtcaagttc cagttccctg tattaagtaa 83280

attactaaat gagtggaatg aacatcataa tgtcaagggt agggcgttga cattatggga 83340

caatagacca cgagcccact ctgtcagctt tttgtcccgc acctctatta tctgtcaaat 83400

gatcatatta acactctcct acctacttta gggggctcct aaaaacaaat atttattgad 83460

aggttatgta ttagtctgtt ttcatactga tatgaagaaa tacccgagac tgggtaattt 83520

gtaaagaaaa agttttaatg gactcacagt tccacatggc tggggaggcc tcacaatctg 83580

tggaaggtga aggaggagca aaggcacgtc ttacatgagg gcaggcaaga gagecatgtg 83640

caggggaact cccatttata aaaccatcag atcttgtgag acttattcaa tatacgagaa 83700

cttgggaaaa acccacctco atgattcagt tgcctcccac caggtgcctc ccatgatacg 83760

tggggattat gggagctaca attcaaggtg agatttgggt ggagacacag ccaaatcata 83820

tcatcttata aatgtagaac acaaactcca tgatatcctt tatataaagt ttaaatacat 83880

ttaaaaatat atatatatag tttaaggata cacacatgtg aaagataaaa ccatgcatgg 83940

tgataatgag cattgagcat cacacagtat ttttttattg tgaaagatct cgagcaaaca 84000

gaaaatgcag agaataagat tgtgtataaa tgtgcattca ccactatttt gtcatgtcct 84060

tgttcttttt tgtaaaaaag agatagactt tccccatttc cacccgcttt ttccttccct 84120

gaacgtcaca gtcatcagtt taaatgtgat gctcaatgct cattataacc atgcatggtt 84180

ttatctttca catgtgtgta tccttaaact atatatatat atttttaaat gtatttaaac 84240



tttatataaa ggatatcatg gagtttgtgt tctacattgt atttgtaaga tttgtccgtt 84300

gcaaaacatg gacctctata cattttccat gctgtgttgt agttatcaga tggaggacat 84360

ggaagttatt tctaatttta agatgtcctt tggaagaatg ctacaggtgt gtctagcttt 84420

ttgatatgtt ctttgcacac catgcctggt agtttctctt ggatatgtag ccagtagcaa 84480

agtgatgaat tagcacatcg tcttccctgg atgttgccaa attgctctcc aaagtgcaag 84540

ccccttctca gcagcagggt ctgagaattc ctaatgctca gtattctctt caatacttgt 84600

tagagtcata tttaaaaatt tttttccttt gccaatctga tagttgtttc aggtttcagt 84660

tgcaatttcc tgattaccag tgaggttgag catattttca tttgcatacc gagtagtcag 84720

gatttcctcc atgagttatc tctttctttc cttggcccgt ttttctattg gttcgttgtt 84780

tctttattgg cttattggag tatgtaatgt atgcttgaca ccactccctt gtccattata 84840

tgcacagcaa atatcttctc ttggttttgt aattttattt tgttgatgat ggtctgctaa 84900

gagattttca ttattccttt tgttttattc tcataagaga tctgtgagct agatgctatc 84960

tctgtttgca tttttagatg aggatagtac atcttagaga gtttaagtaa attgactaag 85020

gtctcacagc tggtaagtag cagagctgag gatcaagtcc agatcgaatt ccagagccca 85080

tgcgcttaac cactgcctct aagtcataac tactatgagt atccccattt tacagatgag 85140

cacacagata aggcccagag aggttcactg atttgctcag agtcactcag cgtggtagtg 85200

ttggaacaag gactgttcct caggtcccag actgccaaca caactgtata cctagattga 85260

aatgttgggg aaatgatcgg tgatagacta gataaaggaa atgtgataca tatacaccat 85320

ggaatactac gcagccataa aaaggaatga gatcatgtcc tttgcaggga catggatgga 85380

actggaagcc attatcctca gcaaactaac acgggaacag aaaaccaaat actgcatgtt 85440

ctcacttata agtgggagct gaacaatgaa aacacattga tgcagggagg gagacaacac 85500

acactggggc ctattggagg gggcaggagg agggagagca tcagaataaa tagctaatgc 85560

atacggagct taatacctag gtgatgggtt gataggtgca gcaaaccacc atggcacacg 85620

tttacctatg taactaacct gcacatccta caaatgtatc ccagtgctta aaataaaata 85680

aaattaaatt ttaaaagaaa aagaaaatgt tggggaaatg tgcagaaaaa gatcatgtat 85740

acccttttaa acagtaactt taaaaattat gaactattta atatttaaaa tacaaaattt 85800

acagagaata atatagcaaa caatcaggta ccccaactca gatttaataa atattgacat 85860

tagccacatt ttaaaaatat tttttaacag aaaatgttgt agtttaagcc tcttttgtga 85920

ccccaaactg acagcattct tccacagctt tcccagcagt aaacactctt tagaagttgc 85980

actgttacat acctgttgca ttttgctatg tgattatgtg tcataagcca ggggtcccca 86040

gcccccaggc catggaccgg tacaggtccg tggcctgtta ggaacctggc agcaccgcag 86100

aaggtgagct gcaggagagc cagcatgacc acctgagccc cacctcctgt cagatcagcc 86160

acggcattag attctcatag gagcgcaacc ctattgtgaa ctgtgcaccc gagggatctt 86220

ggttgctcgc tccttatgag aatctaatga taaatgtaat gtgcttgagt catcctgaaa 86280

ccatccccca cccccgtcta tggaaaaact gtcttctatt aaaccagtgc cagaaaggtt 86340

ggggaccact gtcataaaca ataactagta tcattttgca agtttaaaaa acgaatggta 86400

atgttatcaa taatccatct ttctggaact tgctttatca cttgaagtta tgtttctgag 86460

atttatccta attaatgtat gtagagctaa ttcctttaac tgttatattg ttataaactg 86520

aatgtttctt tccctgcaaa attcatatgc tgaaatccta atcccaaata cgatgctatt 86580

aggaggcagg attttggagg tgattaggtc acaagggtag agccctcatg agtgggttta 86640

gtgcccttct aaaagagacc ccacggagct ctcttacccc ttcactgtat gagggcacag 86700

tgggaaggtc ctctatgaac caggaagtgg gtccacacca ccacatctgc tggctccttg 86760

atctgggatt ccatccttca gaactgaaag ataaatgtta cataagtcac ccagtctatg 86820

gtatttgtgt tatagcaacc tgaaaagact cagacataaa ccaatttctt tctataaata 86880

tatcataata tatccactcc ctaactgatg tttccaggtt gtcattttat aaacagttct 86940

attgtgacct tctctggact tgtttccatg tggatttgtt gaacttttca aagatacaga 87000

agaagtggaa ttactgggtc ttggggtaca aacatcataa aggttggtag gcgttgccaa 87060

attgctctca gtttgctttc agcaacaatg tgtacaattc ttattattct gcatcttctc 87120

ccactcttga cattgttggg cttttaaaat ttgctaatct gatgtattga aaaggtattt 87180

aattgtcttg atttgtattt ctctgattac ttatgaggtt atgtgtttag tgttggtttt 87240

tcctacggtt tttcatcatt tgggattttt ttctttctct ttgtattacc tgactctaga 87300

ctttgctcac ttttttgtag tgggttgttt tttccttata gagtactaag tgttcactaa 87360

atattatgaa tacttacaga aattttctct ctccaaggct atttattgcc tttaaacatt 87420

gttttttggc atccttcatc acagaatgtt taacatcaaa tttctcaatt ttatcttctt 87480

tccttcttct tcttttttac tttatggttt gtattttttt ttgtcagtcc ctcacttaag 87540

accataaaaa tagtgtctaa aaaacatttt ttcctaaatg ttttaaagtt aactgtaatt 87600

ctcttggaat tcatttttgg atatagtgtg agttagtgat ctattttttt tctccatatg 87660

ggtaacagtt gtctgcgaac cacctattag tttagttttt gttttcccca tagtttgtaa 87720

tgctatctct gtcacatacc aaattcccac atgtgtgggg ctctctctat tgcgttagtc 87780

tagttatcta tatttacacc aatactatag tgtcttaatt ttatggcata attaagtata 87840

ttgtatatgt cttgatatct ggtaggacaa gtccccatat tattcttttt caaagttatc 87900

ttggctgctt ttggaccaca attttaaaac cggttacaaa tatccatgaa gaaaaccttt 87960

ctgggatttt tatatgaatt tcattcaatt tatgtattaa ttttagggga tttgatgttg 88020

aaattgtgga atcttctcac tcctgagcat gagatatatc tctgtttatt taggtcttat 88080

gagtttcaat gaagttttat aatttttttt tccatatagg ccttgcacct ctttctttag 88140

tttatataaa ggatatcatg gagtttgtgt tctacattgt atttgtaaga tttgtccgtt 84300

gcaaaacatg gacctctata cattttccat gctgtgttgt agttatcaga tggaggacat 84360

ggaagttatt tctaatttta agatgtcctt tggaagaatg ctacaggtgt gtctagcttt 84420

ttgatatgtt ctttgcacac catgcctggt agtttctctt ggatatgtag ccagtagcaa 84480

agtgatgaat tagcacatcg tcttccctgg atgttgccaa attgctctcc aaagtgcaag 84540

ccccttctca gcagcagggt ctgagaattc ctaatgctca gtattctctt caatacttgt 84600

tagagtcata tttaaaaatt tttttccttt gccaatctga tagttgtttc aggtttcagt 84660

tgcaatttcc tgattaccag tgaggttgag catattttca tttgcatacc gagtagtcag 84720

gatttcctcc atgagttatc tctttctttc cttggcccgt ttttctattg gttcgttgtt 84780

tctttattgg cttattggag tatgtaatgt atgcttgaca ccactccctt gtccattata 84840

tgcacagcaa atatcttctc ttggttttgt aattttattt tgttgatgat ggtctgctaa 84900

gagattttca ttattccttt tgttttattc tcataagaga tctgtgagct agatgctato 84960

tctgtttgca tttttagatg aggatagtac atcttagaga gtttaagtaa attgactaag 85020

gtctcacaga tggtaagtag cagagctgag gatcaagtcc agatcgaatt ccagagecca 85080

tgcgcttaac cactgcctct aagtcataac tactatgagt atccccattt tacagatgag 85140

cacacagata aggcccagag aggttcactg atttgctcag agtcactcag cgtggtagtg 85200

ttggaacaag gactgttect caggtcccag actgccaaca caactgtata cctagattga 85260

aatgttgggg aaatgatcgg tgatagacta gataaaggaa atgtgataca tatacaccat 85320

ggaatactac gcagccataa aaaggaatga gatcatgtcc tttgcaggga catggatgga 85380

actggaagcc attatcctca gcaaactaac acgggaacag aaaaccaaat actgcatgtt 85440

ctcacttata agtgggagct gaacaatgaa aacacattga tgcagggagg gagacaacao 85500

acactggggc ctattggagg gggcaggagg agggagagca tcagaataaa tagctaatgc 85560

atacggagct taatacctag gtgatgggtt gataggtgca gcaaaccacc atggcacacg 85620

tttacctatg taactaacct gcacatccta caaatgtatc ccagtgctta aaataaaata 85680

aaattaaatt ttaaaagaaa aagaaaatgt tggggaaatg tgcagaaaaa gatcatgtat 85740

acccttttaa acagtaactt taaaaattat gaactattta atatttaaaa tacaaaattt 85800

acagagaata atatagcaaa caatcaggta ccccaactca gatttaataa atattgacat 85860

tagccacatt ttaaaaatat tttttaacag aaaatgttgt agtttaagcc tcttttgtga 85920

ccccaaactg acagcattct tccacagctt tcccagcagt aaacactctt tagaagttgc 85980

actgttacat acctgttgca ttttgctatg tgattatgtg tcataageca ggggtcccca 86040

gccccccaggc catggaccgg tacaggtccg tggcctgtta ggaacctggc agcaccgcag 86100

aaggtgagct gcaggagage cagcatgace acctgageee cacctcctgt cagatcagcc 86160

acggcattag attctcatag gagcgcaacc ctattgtgaa ctgtgcaccc gagggatctt 86220

ggttgctcgc tccttatgag aatctaatga taaatgtaat gtgcttgagt catcctgaaa 86280

ccatccccca cccccgtcta tggaaaaact gtcttctatt aaaccagtgc cagaaaggtt 86340

ggggaccact gtcataaaca ataactagta tcattttgca agtttaaaaa acgaatggta 86400

atgttatcaa taatccatct ttctggaact tgctttatca cttgaagtta tgtttctgag 86460

atttatccta attaatgtat gtagagctaa ttcctttaac tgttatattg ttataaactg 86520

aatgtttctt tccctgcaaa attcatatgc tgaaatccta atcccaaata cgatgctatt 86580

aggaggcagg attttggagg tgattaggto acaagggtag agccctcatg agtgggttta 86640

gtgcccttct aaaagagacc ccacggagct ctcttacccc ttcactgtat gagggcacag 86700

tgggaaggtc ctctatgaac caggaagtgg gtccacacca ccacatctgc tggctccttg 86760

atctgggatt ccatccttca gaactgaaag ataaatgtta cataagtcac ccagtctatg 86820

gtatttgtgt tatagcaacc tgaaaagact cagacataaa ccaatttctt tctataaata 86880

tatcataata tatccactcc ctaactgatg tttccaggtt gtcattttat aaacagttct 86940

attgtgacct tctctggact tgtttccatg tggatttgtt gaacttttca aagatacaga 87000

agaagtggaa ttactgggtc ttggggtaca aacatcataa aggttggtag gcgttgccaa 87060

attgctctca gtttgctttc agcaacaatg tgtacaattc ttattattct gcatcttctc 87120

ccactcttga cattgttggg cttttaaaat ttgctaatct gatgtattga aaaggtattt 87180

aattgtcttg atttgtattt ctctgattac ttatgaggtt atgtgtttag tgttggtttt 87240

tcctacggtt tttcatcatt tgggattttt ttctttctct ttgtattacc tgactctaga 87300

ctttgctcac ttttttgtag tgggttgttt tttccttata gagtactaag tgttcactaa 87360

atattatgaa tacttacaga aattttctct ctccaaggct atttattgcc tttaaacatt 87420

gttttttggc atccttcatc acagaatgtt taacatcaaa tttctcaatt ttatcttctt 87480

tccttcttct tcttttttac tttatggttt gtattttttt ttgtcagtcc ctcacttaag 87540

accataaaaa tagtgtctaa aaaacatttt ttcctaaatg ttttaaagtt aactgtaatt 87600

ctcttggaat tcatttttgg atatagtgtg agttagtgat ctattttttt tctccatatg 87660

ggtaacagtt gtctgcgaac cacctattag tttagttttt gttttcccca tagtttgtaa 87720

tgctatctct gtcacatacc aaattcccac atgtgtgggg ctctctctat tgcgttagtc 87780

tagttatcta tatttacacc aatactatag tgtcttaatt ttatggcata attaagtata 87840

ttgtatatgt cttgatatct ggtaggacaa gtccccatat tattcttttt caaagttatc 87900

ttggctgctt ttggaccaca attttaaaac cggttacaaa tatccatgaa gaaaaccttt 87960

ctgggatttt tatatgaatt tcattcaatt tatgtattaa ttttagggga tttgatgttg 88020

aaattgtgga atcttctcac tcctgagcat gagatatatc tctgtttatt taggtcttat 88080

gagtttcaat gaagttttat aatttttttt tccatatagg ccttgcacct ctttctttag 88140



atttattcct aggtacctca caggtgtaag atctctattg ctaatgacat cttatgaaaa 88200

ttacattttc taattggttg ttactgatgc catggatgtt tgtatattaa tcttgtctcc 88260

agcgtccctg ccaaaccctc ttatttcttg taattgttca tagtttctca tggattatct 88320

atgtagacaa tcttatcatt tgcaaataat gccacatatt cccccttcat ttctaattct 88380

gattttctta ctcctttttc ttgctttatt acatcagcaa ggtatctcat acaataatga 88440

atagagtggt gagagagaag acatatttat ctagttgctg attttaaagg aaatgttcct 88500

aaagtttctt gtaggttctt aggagaaact tccttctgtt tctgttggct aggtatttta 88560

ttttattttt aaattgtgaa tgggggttaa atttgttaaa tgatttttct gcatctattg 88620

agatgattat atggtttttc cttcctaatt tgccaatgtg gggaattaca ttaagatttt 88680

ctaatgttga ctcttacttg agcttctggg ataaaaccta ctgggtcatc tcacacacat 88740

tccgtatatt tattgtgtga taaacatgat attttgatag atataatctc aaatatgtat 88800

attaaagaaa tactatatat ttgtgcacac actatactgc tggaattttt gctaattttt 88860

tttttcagat tttttgcatt gatactttaa ctgagattga ccaatacttg cctttttttg 88920

tattgtctta gtgtttttct acaatgtagg tttagactga actcataaaa atacattcag 88980

gattctttgt tctttttcca tatttttatg tgtcaacttt ggtaacatat ttttctaaaa 89040

ggttttccat tttatctgtt tttagattta ttgctttaaa atacagaaaa gaattctcat 89100

gctttaaaat ctttactcta tttagttatg acccatttta tgcctaatag tgtttatttg 89160

tgctctttct ttttccttgc tcaatcttgt caaatattta cctattttat tagtcttttt 89220

aaagaatcag cctctatttt gtttctattc tctattgttt ctgttttgat tctattgatt 89280

tgttgtcttt attattgcct tcctgctact ttaaccatgt gtggaaaaag gattttcttc 89340

tattgttttt gagtttacat tgttgccctt tctctaactt tcttaaaatt tttcttgttt 89400

actaatatta aattcaatgc taaacatttt cttcaactga aatttagggc ttcagttgtt 89460

cagtcctaaa tatgttttac tttcattttg atttcatatt aataatttag cagtgtgctt 89520

ctgaaatttc aaaatgtact tgggtttagg gattgtggtt ttatctatct caattttttt 89580

attgtatttt ggttgaagaa tgtggtctgt atgataacag ttctttgaaa tttgttattt 89640

gttctgtggc ctggaacctg ttcaattttt atgaacattt catgtgcatt ctctatttat 89700

tgggtagaga attctcttcc catgtcatta gctgaagctt gtataatgcc ttatttcaat 89760

attaaatctt ttcccttttt taaaaaaaaa acttgagctg tcaatttcat agagatgtgt 89820

actaaaaatc tcccactata tgcttctggc agatcatgtg tgttaaggaa tcacaaatgt 89880

ggtaaatgaa acagcatatc caaggcaccc atccttgcag gaggataaag aagatcctca 89940

tggatgtgac attttagctg aacaggagta ggccaagaaa ttcttgcatt gccatagagg 90000

aacaccggag actgggtaat ttataaacaa aagaggttta attgacttac ggttctgcag 90060

gctgtacagt catggtgcca gaatctgctc agcttctagg aaagccacag ggagctttta 90120

ctcgtagcag aaggtgaaat gggtgcaggc acatcacata gccagagaag gagtaagaga 90180

gaggagacgg ggaaggtgcc aaacactttg aaacaactag atgtcatgag aactcactat 90240

cacaaagaag acaccaaggg gatagtgcta aaccattcat gagaaatcca gacccatgat 90300

ccagtcacct cctccttcag cattggggat tatatttcaa tatgagattc ggggggacaa 90360

atactcaaat atatcagtta ataacagagg acttcattct aaatgcaaag gcacacaatc 90420

acaccaccta aataccactt tcctgtattc tattttcttg catatttttg acattttcat 90480

tgaatacctc aatttttaaa ataataaatt gaatacatgt aaaatgattt tcttctattt 90540

ttaatgtatt aagttcaata gagacataaa aaataaaata taaataaata aataaataaa 90600

atctcccact ataattttga attgttactt tcttgtagtt aattcaattt ttgctgtaaa 90660

tatttgacac tgcgtcatga ggcatacaaa aggattctgg tgaatatatc ttcatattaa 90720

caagtgatcc tctttatccc tcaaaatgct tttggctgta ggccgggcgt ggtggctcat 90780

gcctgtaatc ccagcacttt gggaggcaga ggcgggcaga tcactcaagg tcaggagtta 90840

gagaccatcc tcgccaacat ggcgaaacct tatctccact aaaaatacaa aaaaccagtt 90900

gagcctggtg gcacatgcct gtagtcccag ctactcgaga ggctgaggca caagaattac 90960

ttgagcccgg gaggcggagg ttgcagtaag cggagatcat gccactgcac tccagctggg 91020

cggcagaaca agattctgtc tcaaaaaaaa aaaaaaattg cttttggctg taaagtctgt 91080

tttatcagat ccgttcattt attcattcac tgattcaatt aaaataaaca tttattgaac 91140

atttattgtt tttaaggaat gtcctaaaca ctggagatac agtagtgaac aaatgagaaa 91200

gtccctactc tcttggatct gagagatctt atattttatt tggagatcac agataataaa 91260

caaacaaaat atataatttg tcaggtggta tagtgctata aagaaaaata aggcaaggtg 91320

aggtagataa agttatgctg gggggtataa agttatgctg ttctatatca tgtagtcgtg 91380

ggcagctctt ggattagttg acacttgagc agaggcctga aggagccacc tgatgtttat 91440

attgcttata taaactgaat gtttgtgtcc caccaaaatt catacgcaga agctccaacc 91500

tctaatgtga taatatttgg agatgaggcc tttgggaagt aattaaagtt acattctcta 91560

ctgtgtattc catgcttatt gggtggagtg ttctcttccc atgtcattag gtcagaacag 91620

cagggccctc acaatggcat tagtgatctt ttaagaaaaa gaaggaagag atttttcttt 91680

ctgtatgtac acctgaggaa agaccatgtg aggacacagc aagaaggcgg ccatctgtag 91740

gccaaaaaga gaggcctcac cagaaatgaa atcagccagc accttgattt tggacttacc 91800

agcctccaga actgtgagaa gtaaacttct gctgtttaag acacctggtc tgtggcattt 91860

tggtatgaca gcccaagctg atttgtctaa tgactatacc aagttcttgt gagcatttcc 91920

ctatggtatt gctttctctt cctttatgtt aatccttgtg ttttaggctt ctttcttgta 91980

aagagctgga gttttaaaaa atccaatctg aggttttctg tcttctaaca ggttaaagtc 92040

atttattcct aggtacctca caggtgtaag atctctattg ctaatgacat cttatgaaaa 88200

ttacattttc taattggttg ttactgatga catggatgtt tgtatattaa tcttgtctcc 88260

agcgtccctg ccaaaccctc ttatttcttg taattgttca tagtttctca tggattatct 88320

atgtagacaa tcttatcatt tgcaaataat gccacatatt cccccttcat ttctaattct 88380

gattttctta ctcctttttc ttgctttatt acatcagcaa ggtatctcat acaataatga 88440

atagagtggt gagagagaag acatatttat ctagttgctg attttaaagg aaatgttcct 88500

aaagtttctt gtaggttctt aggagaaact tccttctgtt tctgttggct aggtatttta 88560

ttttattttt aaattgtgaa tgggggttaa atttgttaaa tgatttttct gcatctattg 88620

agatgattat atggtttttc cttcctaatt tgccaatgtg gggaattaca ttaagatttt 88680

ctaatgttga ctcttacttg agcttctggg ataaaaccta ctgggtcatc tcacacacat 88740

tccgtatatt tattgtgtga taaacatgat attttgatag atataatctc aaatatgtat 88800

attaaagaaa tactatatat ttgtgcacac actatactga tggaattttt gctaattttt 88860

tttttcagat tttttgcatt gatactttaa ctgagattga ccaatacttg cctttttttg 88920

tattgtctta gtgtttttct acaatgtagg tttagactga actcataaaa atacattcag 88980

gattctttgt tctttttcca tatttttatg tgtcaacttt ggtaacatat ttttctaaaa 89040

ggttttccat tttatctgtt tttagattta ttgctttaaa atacagaaaa gaattctcat 89100

gctttaaaat ctttactcta tttagttatg acccatttta tgcctaatag tgtttatttg 89160

tgctctttct ttttccttgc tcaatcttgt caaatattta cctattttat tagtcttttt 89220

aaagaatcag cctctatttt gtttctatto tctattgttt ctgttttgat tctattgatt 89280

tgttgtcttt attattgcct tcctgctact ttaaccatgt gtggaaaaag gattttctta 89340

tattgttttt gagtttacat tgttgccctt tctctaactt tcttaaaatt tttcttgttt 89400

actaatatta aattcaatgc taaacatttt cttcaactga aatttagggc ttcagttgtt 89460

cagtectaaa tatgttttac tttcattttg atttcatatt aataatttag cagtgtgctt 89520

ctgaaatttc aaaatgtact tgggtttagg gattgtggtt ttatctatct caattttttt 89580

attgtatttt ggttgaagaa tgtggtctgt atgataacag ttctttgaaa tttgttattt 89640

gttctgtggc ctggaacctg ttcaattttt atgaacattt catgtgcatt ctctatttat 89700

tgggtagaga attctcttcc catgtcatta gctgaagctt gtataatgcc ttatttcaat 89760

attaaatctt ttcccttttt taaaaaaaaa acttgagctg tcaatttcat agagatgtgt 89820

actaaaaatc tcccactata tgcttctggc agatcatgtg tgttaaggaa tcacaaatgt 89880

ggtaaatgaa acagcatate caaggcacco atccttgcag gaggataaag aagatcctca 89940

tggatgtgac attttagctg aacaggagta ggccaagaaa ttcttgcatt gccatagagg 90000

aacaccggag actgggtaat ttataaacaa aagaggttta attgacttac ggttctgcag 90060

gctgtacagt catggtgcca gaatctgctc agcttctagg aaagccacag ggagctttta 90120

ctcgtagcag aaggtgaaat gggtgcagga acatcacata gccagagaag gagtaagaga 90180

gaggagacgg ggaaggtgcc aaacactttg aaacaactag atgtcatgag aactcactat 90240

cacaaagaag acaccaaggg gatagtgcta aaccattcat gagaaatcca gacccatgat 90300

ccagtcacct cctccttcag cattggggat tatatttcaa tatgagatta ggggggacaa 90360

atactcaaat atatcagtta ataacagagg acttcattct aaatgcaaag gcacacaato 90420

acaccaccta aataccactt tcctgtatto tattttcttg catatttttg acattttcat 90480

tgaataccto aatttttaaa ataataaatt gaatacatgt aaaatgattt tcttctattt 90540

ttaatgtatt aagttcaata gagacataaa aaataaaata taaataaata aataaataaa 90600

atctcccact ataattttga attgttactt tcttgtagtt aattcaattt ttgctgtaaa 90660

tatttgacac tgcgtcatga ggcatacaaa aggattctgg tgaatatato ttcatattaa 90720

caagtgatco tctttatccc tcaaaatgct tttggctgta ggccgggcgt ggtggctcat 90780

gcctgtaato ccagcacttt gggaggcaga ggcgggcaga tcactcaagg tcaggagtta 90840

gagaccatco tcgccaacat ggcgaaacct tatctccact aaaaatacaa aaaaccagtt 90900

gagcctggtg gcacatgcct gtagtcccag ctactcgaga ggctgaggca caagaattac 90960

ttgagcccgg gaggcggagg ttgcagtaag cggagatcat gccactgcad tccagctggg 91020

cggcagaaca agattctgtc tcaaaaaaaa aaaaaaattg cttttggctg taaagtctgt 91080

tttatcagat ccgttcattt attcattcac tgattcaatt aaaataaaca tttattgaac 91140

atttattgtt tttaaggaat gtcctaaaca ctggagatac agtagtgaac aaatgagaaa 91200

gtccctactc tcttggatct gagagatctt atattttatt tggagatcac agataataaa 91260

caaacaaaat atataatttg tcaggtggta tagtgctata aagaaaaata aggcaaggtg 91320

aggtagataa agttatgctg gggggtataa agttatgctg ttctatatca tgtagtcgtg 91380

ggcagctctt ggattagttg acacttgage agaggcctga aggagccaco tgatgtttat 91440

attgcttata taaactgaat gtttgtgtcc caccaaaatt catacgcaga agctccaacc 91500

tctaatgtga taatatttgg agatgaggcc tttgggaagt aattaaagtt acattctcta 91560

ctgtgtatto catgcttatt gggtggagtg ttctcttccc atgtcattag gtcagaacag 91620

cagggccctc acaatggcat tagtgatctt ttaagaaaaa gaaggaagag atttttcttt 91680

ctgtatgtac acctgaggaa agaccatgtg aggacacaga aagaaggcgg ccatctgtag 91740

gccaaaaaga gaggcctcac cagaaatgaa atcagccage accttgattt tggacttacc 91800

agcctccaga actgtgagaa gtaaacttct gctgtttaag acacctggtc tgtggcattt 91860

tggtatgaca gcccaagctg atttgtctaa tgactatacc aagttcttgt gagcatttcc 91920

ctatggtatt gctttctctt cctttatgtt aatccttgtg ttttaggctt ctttcttgta 91980

aagagctgga gttttaaaaa atccaatctg aggttttctg tcttctaaca ggttaaagtc 92040



atttatattt attatgatta ctcatatatt tggaattcac taggagcctg aatgttttct 92100

atataccatg ctacttcttt acttgttttt tcttcttatt ctgcctcaca ttaaattact 92160

tgactttttc ttacactgtt ttccactgat ttgtaatgta tacattttgt cctattgttt 92220

tgacagttgt taccctcaaa cattaaaaat tatatttgag agctgggcgt ggtggctaac 92280

acctgtaatc ccagcacttt gagaggctga ggcaggcaga ttgcttgagt ccaggagttt 92340

tgagactagc ctgggcaata cggtgaaacc acgtctctac caaaaataca aaaaattagc 92400

caggcatggc atgcacctgt agtcccagtt caaattcctt cttactgaag tacatccttg 92460

aatagctatt tcattaagga tttgggaata ttaaagcatc tcagtctctg actgaaagta 92520

tctttaattc actcttggtc ttgaataata atttttctag gtatagaatt ttacatagat 92580

atcttccctc agcatttgag tatattattt cattaccttt tgatttgtgt aattgataag 92640

gtgtagtctg cttcaggctg tcatttattt agagggttct ctctctctct ctcatattgc 92700

tttaaaattt ttttttgttt ttatctttgg tgatctgcgg tttcaccaca atcctgcttg 92760

ggattcaaga ctaagaattc ctgacattca ccgattctga aaaattttgt cctagtctct 92820

gaatattttc tctcctcagt cctctattta tctatctgag tcctctttta tatgtatatt 92880

ggaccttgtt attctctttt tcatgtctct gaatgtgttt ttcagatttc tcatgtctct 92940

cttttttgtg ttctattttt ttctttaaca tctccctacc ttttttattc ctgtccctcc 93000

aaggtaacca atgttaacac ttggtatgca ttcttctaca tgtttctcca agctcctata 93060

aacacatgca catatatatt catatatatc ttaaataagg gtgttttgtt actgttgttt 93120

gcaaaaaaaa tccaatcata cagcatgtat tttttcacaa cttgtttttc tctcttgata 93180

gtacatgaag gataatctcc agataaatgg atacaaattt aattcatttt taaaaatagc 93240

taagtaaaat tccatgttat ggctatatta tagtttattc aaccttctcc ctattaatga 93300

gcattcagat tgttttcagt tttatgtcac tgatagggac aggagacagg gaaattctgg 93360

gcagaagagg gtgggtccca gtgagggccc caccctcaag ctgaaaagcc tgataccatg 93420

gtccaaaggg agaatttaca tccctgtttt cccactcgaa tgttgccttt tccaaaacca 93480

cccatggcct gccctgcctc ccatcctgag cccataaaaa atccctggct ccactggcag 93540

agagaagaga agcagctgga tgttgaagac tacagttgga cgttggagag aagtggcttg 93600

agttcagagg gacagtttga cggtgtagct tcagacagga gtttggccag ggatggctgg 93660

acttcagggg aagattacct tccatccccg tccccttttc agctcccctt cctactgaaa 93720

gccactttca ttggcagtaa aatcctctgt atttaccatc ttcagtttgt ttgtgcgacc 93780

tcatttctcc tggacgccgg acaagaactt gggtgccaca atgcaggtgt aaaatgctgt 93840

gtcacactga ccgcccccac tgagctgtta gcacttaagg cgtccatgga tggcagagct 93900

aaaagagtac tgtaacctgt cctcttgggc ttcaggggtt gcaggcactg ctccagacgc 93960

tgctgtgggg ctggtatgga attcgctcct tccagcaccc aaaaagcact cacctggctc 94020

ctgcatctac tcacctgcgt gctccacctc cgtgaggggt ggagtgcagc atgtcttcat 94080

gagtggagtt cacccctgcc agtgccagag tggctggcaa gttccagcgc ccatgcactc 94140

cagttcccac ccatgaagcg ttcagggaaa taatcctgct tcatcaccac aaacattgtg 94200

gccataaaca tccttgtgca tatttactta tgtgctggtt ccttaatttc tgtggaagcc 94260

aattcaatgc cactttactt accccagtcc ctattctcaa agaatataac tttgtatatt 94320

ttagcttttt cttctagcat atatatgtct ctgcatttct aaataatgta tatactgtta 94380

tcttttgttt catcaatttt atgtatatct taaccttata ttatagtaga taaaaattta 94440

cctgtctgat atgatcatat ccacagcttc ctctcccctc tttctcccag tgtagttata 94500

ttacaatttg ggggtaaatc agcccctagt gttttcacta ttttgtcaaa ataaatggca 94560

ttaacagcta aacctttaac aatgaagtta atatctgtct ttttttcatg tccttaattg 94620

atctttgtac ctggtacaga cttttcctct atcttccata ggctcacagt acctttttcc 94680

acaaagctga tcacattagt aatctgtcag ttctccttct tttcttggtg atatctctgc 94740

tggagaccta cattttcctt ctagctagac ttctctctcg gcctgctaga tagctgacat 94800

cctgagattt gtcttcactg ttattctaga acttcccttt gccttttctt ctgtgttgga 94860

ttctctctct tgttttaccc cattgtttga ggaagcacag cctccagcag ctatcagaat 94920

taaaacctgg tgcagtggta acagccttca tatgccttgc tcttggtctg ctggccctgt 94980

ctggatgact ggtcctgtgg ctgagccagt catcatcctg gggtatctca cttcagtgcc 95040

gtcatccctc tgttgtggtc ctgtgttagt tctcataaaa ctccctttac actctctcat 95100

ttctgtggct cccagcttac agtagcctat ggaaaatgga tccctgagag acacattcac 95160

acttcacatg tctgaaattg tcttcattct gttgtgtcac atgatgactt gtctgtcttg 95220

tacgggaaaa tccaggttaa aaaacagttt tccccagaag tttgaagata ttgctttatt 95280

gcacgcaatc tcccaatgtt gctatcagaa agctgccact gttctgattc ttgatgttct 95340

gtgccttacc ttatttttct tttcccctgg aacctctgat ttttcctgtc cccctatatt 95400

ctaaatttca cgatgactgt tctaattgtg ggtctgtttt cacctgttgt actcagtgat 95460

cattgtggtc tttcaatctg tcaagactgt gttctctctg taagctgctc tttctttcca 95520

gaacttctat tatttgggag ttgaacttcc tggacagttt tgtgattttt tcatattttc 95580

tcacctgttt tccatctctt tatctttttt cactcttttt gtacaatttc tttaacttca 95640

atttccaacc catctattgg gttcatttct gttaccgtct taagtttcct cttttcatct 95700

ataaatagtt ttttaagcat tctgttctgt tttcaggatg tgtgtcattc tcttagtttt 95760

ctgcattttt ttttcttttc agaaattgtc tttgcctctc ctggtctctg tctcctccat 95820

gttgtctttt tcagtctgtt tgttttgaac tctgtctttc ctgtagagac tttccttgca 95880

tgtcgggcag tcctgattgt ctgaccatat ttaagaatga ataacagatg tattgaaagc 95940

atttatattt attatgatta ctcatatatt tggaattcac taggagectg aatgttttct 92100

atataccatg ctacttcttt acttgttttt tcttcttatt ctgcctcaca ttaaattact 92160

tgactttttc ttacactgtt ttccactgat ttgtaatgta tacattttgt cctattgttt 92220

tgacagttgt taccctcaaa cattaaaaat tatatttgag agctgggcgt ggtggctaac 92280

acctgtaatc ccagcacttt gagaggctga ggcaggcaga ttgcttgagt ccaggagttt 92340

tgagactage ctgggcaata cggtgaaacc acgtctctac caaaaataca aaaaattaga 92400

caggcatggc atgcacctgt agtcccagtt caaattcctt cttactgaag tacatccttg 92460

aatagctatt tcattaagga tttgggaata ttaaagcatc tcagtctctg actgaaagta 92520

tctttaattc actcttggtc ttgaataata atttttctag gtatagaatt ttacatagat 92580

atcttccctc agcatttgag tatattattt cattaccttt tgatttgtgt aattgataag 92640

gtgtagtctg cttcaggctg tcatttattt agagggttct ctctctctct ctcatattgc 92700

tttaaaattt ttttttgttt ttatctttgg tgatctgcgg tttcaccaca atcctgcttg 92760

ggattcaaga ctaagaattc ctgacattca ccgattctga aaaattttgt cctagtctct 92820

gaatattttc tctcctcagt cctctattta tctatctgag tcctctttta tatgtatatt 92880

ggaccttgtt attctctttt tcatgtctct gaatgtgttt ttcagatttc tcatgtctct 92940

cttttttgtg ttctattttt ttctttaaca tctccctacc ttttttattc ctgtccctcc 93000

aaggtaacca atgttaacac ttggtatgca ttcttctaca tgtttctcca agctcctata 93060

aacacatgca catatatatt catatatatc ttaaataagg gtgttttgtt actgttgttt 93120

gcaaaaaaaa tccaatcata cagcatgtat tttttcacaa cttgtttttc tctcttgata 93180

gtacatgaag gataatctcc agataaatgg atacaaattt aattcatttt taaaaatage 93240

taagtaaaat tccatgttat ggctatatta tagtttatto aaccttctcc ctattaatga 93300

gcattcagat tgttttcagt tttatgtcac tgatagggac aggagacagg gaaattctgg 93360

gcagaagagg gtgggtccca gtgagggccc caccctcaag ctgaaaagcc tgataccata 93420

gtccaaaggg agaatttaca tccctgtttt cccactcgaa tgttgccttt tccaaaacca 93480

cccatggcct gccctgcctc ccatcctgag cccataaaaa atccctggct ccactggcag 93540

agagaagaga agcagctgga tgttgaagac tacagttgga cgttggagag aagtggcttg 93600

agttcagagg gacagtttga cggtgtagct tcagacagga gtttggccag ggatggctgg 93660

acttcagggg aagattacct tccatccccg tccccttttc agctcccctt cctactgaaa 93720

gccactttca ttggcagtaa aatcctctgt atttaccatc ttcagtttgt ttgtgcgacc 93780

tcatttctcc tggacgccgg acaagaactt gggtgccaca atgcaggtgt aaaatgctgt 93840

gtcacactga ccgcccccac tgagctgtta gcacttaagg cgtccatgga tggcagagct 93900

aaaagagtac tgtaacctgt cctcttgggc ttcaggggtt gcaggcactg ctccagacgc 93960

tgctgtgggg ctggtatgga attcgctcct tccagcacco aaaaagcact cacctggctc 94020

ctgcatctac tcacctgcgt gctccacctc cgtgaggggt ggagtgcage atgtcttcat 94080

gagtggagtt cacccctgcc agtgccagag tggctggcaa gttccagcgc ccatgcacto 94140

cagttcccac ccatgaagcg ttcagggaaa taatcctgct tcatcaccac aaacattgtg 94200

gccataaaca tccttgtgca tatttactta tgtgctggtt ccttaatttc tgtggaagcc 94260

aattcaatgc cactttactt accccagtcc ctattctcaa agaatataac tttgtatatt 94320

ttagcttttt cttctagcat atatatgtct ctgcatttct aaataatgta tatactgtta 94380

tcttttgttt catcaatttt atgtatatct taaccttata ttatagtaga taaaaattta 94440

cctgtctgat atgatcatat ccacagcttc ctctcccctc tttctcccag tgtagttata 94500

ttacaatttg ggggtaaatc agcccctagt gttttcacta ttttgtcaaa ataaatggca 94560

ttaacagcta aacctttaac aatgaagtta atatctgtct ttttttcatg tccttaattg 94620

atctttgtac ctggtacaga cttttcctct atcttccata ggctcacagt acctttttcc 94680

acaaagctga tcacattagt aatctgtcag ttctccttct tttcttggtg atatctctgc 94740

tggagaccta cattttcctt ctagctagac ttctctctcg gcctgctaga tagctgacat 94800

cctgagattt gtcttcactg ttattctaga acttcccttt gccttttctt ctgtgttgga 94860

ttctctctct tgttttaccc cattgtttga ggaagcacag cctccagcag ctatcagaat 94920

taaaacctgg tgcagtggta acagccttca tatgccttgc tcttggtctg ctggccctgt 94980

ctggatgact ggtcctgtgg ctgagccagt catcatcctg gggtatctca cttcagtgcc 95040

gtcatccctc tgttgtggtc ctgtgttagt tctcataaaa ctccctttac actctctcat 95100

ttctgtggct cccagcttac agtagcctat ggaaaatgga tccctgagag acacattcac 95160

acttcacatg tctgaaattg tcttcattct gttgtgtcac atgatgactt gtctgtcttg 95220

tacgggaaaa tccaggttaa aaaacagttt tccccagaag tttgaagata ttgctttatt 95280

gcacgcaatc tcccaatgtt gctatcagaa agctgccact gttctgattc ttgatgttct 95340

gtgccttacc ttatttttct tttcccctgg aacctctgat ttttcctgtc cccctatatt 95400

ctaaatttca cgatgactgt tctaattgtg ggtctgtttt cacctgttgt actcagtgat 95460

cattgtggtc tttcaatctg tcaagactgt gttctctctg taagctgctc tttctttcca 95520

gaacttctat tatttgggag ttgaacttcc tggacagttt tgtgattttt tcatattttc 95580

tcacctgttt tccatctctt tatctttttt cactcttttt gtacaatttc tttaacttca 95640

atttccaacc catctattgg gttcatttct gttaccgtct taagtttcct cttttcatct 95700

ataaatagtt ttttaagcat tctgttctgt tttcaggatg tgtgtcattc tcttagtttt 95760

ctgcattttt ttttcttttc agaaattgtc tttgcctctc ctggtctctg tctcctccat 95820

gttgtctttt tcagtctgtt tgttttgaac tctgtctttc ctgtagagac tttccttgca 95880

tgtcgggcag tcctgattgt ctgaccatat ttaagaatga ataacagatg tattgaaage 95940



tctgaggatg cgtgagggac ttgtcaactc tgagcatcac tgtagaataa aatgtttctg 96000

tcataggttg gagaactcct aatgctaaca actcctaaag tctcctaatg ggaaaaccag 96060

ggaatggtca gattctccag agaacactct tccagactcc tggctgcaag atgccgccct 96120

gcctgtccca ggctgggagc tgagatgagg aatgagactg gagggttcag ccttcagcat 96180

gcatatttcc ttttatttga tgtgtggcat ctcccaattc caaaatcctc tcccagagtt 96240

caaacctcca gtattagcag ttgtgataaa ggctgctgcc tagcagggtg gattcaagga 96300

aaggatccag ggatctaact gattcttaaa cagtttccct cacattcttc tttatttatt 96360

tttttttttt gaaacggagt cttgctctgt cgcccaggct ggagtgcagt gacgccatct 96420

tggctcactg caagctccgc ctcccgggtt cacaccatgc tcctgcctca gcctcccaag 96480

tagctgggac tacaggtgcc cgccaccacg cccggctaac tttttctatt tttagtagag 96540

acggggtttc acctgttagc caggatggtc tcaatctcct gacctcgtga tccgcccacg 96600

ttggcctccc aaagtgctgg gattacaggc gtgagccacc acgccctgcc ctgttcttct 96660

tattttagtg actcatctcc cttccgcaca gttccagagg tcaccggtgc tatctgttcc 96720

tgagcctttg gaggatccac tggttgttcc taactttcct gctcctcact gaggattcag 96780

cttcctttgt ctgttaattc tatcactgct tctccatctg ctttccgtct tctaaaatct 96840

tattactgtt atttctaaaa tcttgttact tgttaaacct acaacatact aaacaatcct 96900

ggaattggtt gtaaaagggt catggattgc cagagatcaa aaggtattta aaatctcctc 96960

tcctattgtc ctggtggttt tatgtctttt aaaaggtcat cttccctcgt tacagtgacg 97020

tttcaggtga aagccatatt agatacagtg tgttcaattc tccatttttg cttggaagtc 97080

ctgtgttaca ttttggttta attttctcaa ggctgtcttc cggttcactg atggcctgtt 97140

ttgtgttact ctactgtcta acctttccat tgagtgatta ctaggagttc tactttattt 97200

tttcaaatct gcttattctc tttttttcat gtaatcctaa ttttctcctt atggctttta 97260

gtctttatca ctataatatt tttaaacaat cttattttgt actccatttg agattgtatc 97320

tttccagttc ttaggattta aagttttttt tttcccttta tcactgtccc tcatggcagt 97380

ttatttgtgt gtgtgttggg gggtgatact ggcagttcaa cctcagatat ttttcctttt 97440

ctttgtttct tttttctttc tttctttctt ttttcttttt cttttttttt ttttttgagg 97500

tggagtctca cttagttgcc caggctggag tgcagtggtg cgatctcggc tcactgaaac 97560

ctctgcctcc caagttcaga tattactcct gcctcagtct ccctagtagc tgagactaca 97620

ggcatatgcc agtatgcctg gctaattttt gtattgaaat gggatttagc cttgttggcc 97680

aggctagttt tgaactcctg acctcaagtg atctgcctgc ctcagcctcc aaaagtgctg 97740

ggattacagg catgtgctgc catgcccggc ctcttttcta taggaatctt gtgagtcctg 97800

agttgtgaaa tcgtttctac atagtggaca tatgtttgtc ttttctggag atctaaggac 97860

tttcaatgat cctagaactg tgtttgtatt aatttattgt catgggattc ccctactcag 97920

atacacaggt agtataaatt ccgatcttac aactgaaagt ggttcatgct taaggttctg 97980

atttcccaaa ggtgtcctga gctagggata caagggaatg ttctgctctt tatctctgag 98040

gcagtgggca gagtgcttta gtccaccttt tcatggttag ggtgactttt tgaggctttg 98100

agatttagga aaggggctca gttctggccc cgctacctca tgcaagacca aggtcatgtc 98160

cctgcatggg cattagaatc tcaccactat tcccagggct tcgggagcat ttgcgagagt 98220

ctgaaacttc cttgagcact gtgtagtcag ccttacataa aagctctggc ttcaatttta 98280

tctttatttc tggggcctct gtttctctcc cttcctctat cccccttttc cttccttttt 98340

tccctttttt tcccccaaac ttaactctgt gatattttct tgggaatttc acatccttgt 98400

agtgggaagg gacccatatg attaacctgt tgtttgccat tttgctgaaa atgaacactc 98460

acatctaatt ttgtgttaaa cctggaacat actaaacaaa cctggaattg gttgtaaagg 98520

gtcatgggtt gccagagatc aaaaggcatt taaagatccg ttgtccaacc ctagcatttt 98580

acttaaggaa actgagcctc aacactgata aaaccacttg cccacagaca cgtggccagt 98640

tagtggaaaa ggtgggactg acctcaaaga gtggtcactt ttatctcaca gcatcacaag 98700

gaggaacatc tgacagcact tgccaggtta tcaagacacc aagatccaat gcttgttgag 98760

ccttaagtca ctgagacatt ttggaaaagc cacatatacc atttgtgttt gtcttgactt 98820

gctgttgtgt ttttctcttc ttgaatacag agtagtaatg cttgttgaat tatttaagtg 98880

gcttattgct gtgccagttt gtttgttttt ctacctttat tttttcaaag aaaaacgcct 98940

tttttttttt ctccttgaag acatctttca ggatccatca cctaccggaa accttccctg 99000

aagtctgaag ctcttagagg gtttttcacc ttttctagct ccttttgaaa ttgtcatttg 99060

aaccatgtca ttagcaccat atgatgaatt catctgatcc tctttaattg ttgaatatgt 99120

atgtgcttca tctccccaag attgtaagtg ctagcttgca gaaaccatgg cttatatatc 99180

tttaccattt tccaaagtgt tttcctgtgg atgagttgat gacgaaaaac ctagaggaaa 99240

tatgttcttt tagatagagc ctgagtttgg tgtcaggaag cctggattct gccccatttc 99300

tctgctccct ggtagaccta tgcaaaccac cgatgttgta tggagaaact actggtgtct 99360

gacaatagca ctgatacagt ggttgtaaaa tttttcatgc aagctgggac agttttcaga 99420

gtgaaagggg gcaatggtaa taattgtgca gggacaacag gtataaattg ggactttccc 99480

taacatgctg ggacagacgg tcaacttatg ttctagatca ccttgagctc gtcagaacta 99540

tttgcacagc tgctcttgat accagtcttt caaacaaaaa attatcatcc cttacaaaag 99600

ttttcatcca cgagcccaac tttacaggta ataaaatttt tagtttttcc agacattctt 99660

gttttttcag ctacttccat ggctccaaat gcgcattata actgaagtta aactagattg 99720

tagatttgaa gattagtact gctgagtaac aaatgccttc attcttcttt atcaaccact 99780

ctgtcttctg gaaggaaata aaggccccga tttctggagt tctgagccta cttttcttgg 99840

tctgaggatg cgtgagggac ttgtcaactc tgagcatcao tgtagaataa aatgtttctg 96000

tcataggttg gagaactect aatgctaaca actcctaaag tctcctaatg ggaaaaccag 96060

ggaatggtca gattctccag agaacactct tccagactcc tggctgcaag atgccgccct 96120

gcctgtccca ggctgggagc tgagatgagg aatgagactg gagggttcag ccttcagcat 96180

gcatatttcc ttttatttga tgtgtggcat ctcccaatto caaaatcctc tcccagagtt 96240

caaacctcca gtattagcag ttgtgataaa ggctgctgcc tagcagggtg gattcaagga 96300

aaggatccag ggatctaact gattcttaaa cagtttccct cacattcttc tttatttatt 96360

tttttttttt gaaacggagt cttgctctgt cgcccaggct ggagtgcagt gacgccatct 96420

tggctcactg caagctccgc ctcccgggtt cacaccatga tcctgcctca gcctcccaag 96480

tagctgggac tacaggtgcc cgccaccacg cccggctaac tttttctatt tttagtagag 96540

acggggtttc acctgttagc caggatggtc tcaatctcct gacctcgtga tccgcccacg 96600

ttggcctccc aaagtgctgg gattacagga gtgagccacc acgccctgcc ctgttcttct 96660

tattttagtg actcatctcc cttccgcaca gttccagagg tcaccggtgc tatctgttcc 96720

tgagcctttg gaggatccac tggttgttcc taactttcct gctcctcact gaggattcag 96780

cttcctttgt ctgttaattc tatcactgct tctccatctg ctttccgtct tctaaaatct 96840

tattactgtt atttctaaaa tcttgttact tgttaaacct acaacatact aaacaatcct 96900

ggaattggtt gtaaaagggt catggattga cagagatcaa aaggtattta aaatctcctc 96960

tcctattgtc ctggtggttt tatgtctttt aaaaggtcat cttccctcgt tacagtgacg 97020

tttcaggtga aagccatatt agatacagtg tgttcaatto tccatttttg cttggaagto 97080

ctgtgttaca ttttggttta attttctcaa ggctgtcttc cggttcactg atggcctgtt 97140

ttgtgttact ctactgtcta acctttccat tgagtgatta ctaggagtto tactttattt 97200

tttcaaatct gcttattctc tttttttcat gtaatcctaa ttttctcctt atggctttta 97260

gtctttatca ctataatatt tttaaacaat cttattttgt actccatttg agattgtato 97320

tttccagttc ttaggattta aagttttttt tttcccttta tcactgtccc tcatggcagt 97380

ttatttgtgt gtgtgttggg gggtgatact ggcagttcaa cctcagatat ttttcctttt 97440

ctttgtttct tttttctttc tttctttctt ttttcttttt cttttttttt ttttttgagg 97500

tggagtctca cttagttgcc caggctggag tgcagtggtg cgatctcggc tcactgaaac 97560

ctctgcctcc caagttcaga tattactcct gcctcagtct ccctagtaga tgagactaca 97620

ggcatatgcc agtatgcctg gctaattttt gtattgaaat gggatttaga cttgttggcc 97680

aggctagttt tgaactcctg acctcaagtg atctgcctgc ctcagcctcc aaaagtgctg 97740

ggattacagg catgtgctgc catgcccggc ctcttttcta taggaatctt gtgagtcctg 97800

agttgtgaaa tcgtttctac atagtggaca tatgtttgtc ttttctggag atctaaggac 97860

tttcaatgat cctagaactg tgtttgtatt aatttattgt catgggattc ccctactcag 97920

atacacaggt agtataaatt ccgatcttac aactgaaagt ggttcatgct taaggttctg 97980

atttcccaaa ggtgtcctga gctagggata caagggaatg ttctgctctt tatctctgag 98040

gcagtgggca gagtgcttta gtccaccttt tcatggttag ggtgactttt tgaggctttg 98100

agatttagga aaggggctca gttctggccc cgctacctca tgcaagacca aggtcatgtc 98160

cctgcatggg cattagaato tcaccactat tcccagggct tcgggagcat ttgcgagagt 98220

ctgaaacttc cttgagcact gtgtagtcag ccttacataa aagctctggc ttcaatttta 98280

tctttatttc tggggcctct gtttctctcc cttcctctat cccccttttc cttccttttt 98340

tccctttttt tcccccaaac ttaactctgt gatattttct tgggaattto acatccttgt 98400

agtgggaagg gacccatatg attaacctgt tgtttgccat tttgctgaaa atgaacactc 98460

acatctaatt ttgtgttaaa cctggaacat actaaacaaa cctggaattg gttgtaaagg 98520

gtcatgggtt gccagagatc aaaaggcatt taaagatccg ttgtccaacc ctagcatttt 98580

acttaaggaa actgagectc aacactgata aaaccacttg cccacagaca cgtggccagt 98640

tagtggaaaa ggtgggactg acctcaaaga gtggtcactt ttatctcaca gcatcacaag 98700

gaggaacatc tgacagcact tgccaggtta tcaagacaco aagatccaat gcttgttgag 98760

ccttaagtca ctgagacatt ttggaaaaga cacatatacc atttgtgttt gtcttgactt 98820

gctgttgtgt ttttctcttc ttgaatacag agtagtaatg cttgttgaat tatttaagtg 98880

gcttattgct gtgccagttt gtttgttttt ctacctttat tttttcaaag aaaaacgcct 98940

tttttttttt ctccttgaag acatctttca ggatccatca cctaccggaa accttccctg 99000

aagtctgaag ctcttagagg gtttttcacc ttttctagct ccttttgaaa ttgtcatttg 99060

aaccatgtca ttagcaccat atgatgaatt catctgatcc tctttaattg ttgaatatgt 99120

atgtgcttca tctccccaag attgtaagtg ctagcttgca gaaaccatgg cttatatatc 99180

tttaccattt tccaaaattgt tttcctgtgg atgagttgat gacgaaaaac ctagaggaaa 99240

tatgttcttt tagatagage ctgagtttgg tgtcaggaag cctggattct gccccatttc 99300

tctgctccct ggtagaccta tgcaaaccac cgatgttgta tggagaaact actggtgtct 99360

gacaatagca ctgatacagt ggttgtaaaa tttttcatgc aagctgggac agttttcaga 99420

gtgaaagggg gcaatggtaa taattgtgca gggacaacag gtataaattg ggactttccc 99480

taacatgctg ggacagacgg tcaacttatg ttctagatca ccttgagctc gtcagaacta 99540

tttgcacago tgctcttgat accagtcttt caaacaaaaa attatcatcc cttacaaaag 99600

ttttcatcca cgagcccaac tttacaggta ataaaatttt tagtttttcc agacattctt 99660

gttttttcag ctacttccat ggctccaaat gcgcattata actgaagtta aactagattg 99720

tagatttgaa gattagtact gctgagtaac aaatgccttc attcttcttt atcaaccact 99780

ctgtcttctg gaaggaaata aaggccccga tttctggagt tctgageeta cttttcttgg 99840



gtgcattttg aaacatacgg attttaccgc tagtatattc agtgaggaag gaaggcttct 99900

gaaggattga tgatccccaa actggattat gtgttcatga taatggtgta tttggtggcc 99960

tagcatagtg aggtgaggta ggtctttaaa atggctcatt ataaacatca ttgttcctga 100020

gctcacttgc ccttgcatct cctgccagag tgctttgtac atagtaggcc ctcatcaatg 100080

cttgtagatt ttaaattcgg aggcacactt ggaagacaat ggtggctggt aaattaatta 100140

tcagggttag caacttcatt tctgcttacg cttaaaaagt gctgcgtgag gaggctgaga 100200

caggagaatt gcttgaacca gggaggcaga ggttgcagtg agctgagatt gtgccactgt 100260

gttctaccct gggcgacaga gcgagaatcc gtctcaaaaa aaaaaaaaaa aaaaaaaagt 100320

tctgctgtgg ttgatacatg gtgttggaat gcaaagaaaa atagagaaga tccctgccct 100380

ccagaacttt gtgacctaga ggcaacttta gaaccataag ccactaaaat ttagaaagtt 100440

caggagaaag gacaatcact tttgacttgg aggaatgagg tagcacttga gctaggtttg 100500

aaaaataaga tttttctcta ggactgaggt gagagaaggc tgttccacat ggtaggaaca 100560

gcacaaacaa aaacctgcaa gagtaaaatt gcaagccata tttggagaat cagaaaaagc 100620

ctggtatgtt cagaagataa gatttaatga tgttggtttg gggaagttag aagtccttta 100680

atgtcaaatg atggaactca ggttatgtta tatagaaaat ggagtcacat aaagtgttgg 100740

atgagtgcag tgatatcaac caactcatgc tttagaatga gaacctggtt gcagggagac 100800

cagttaagaa gaggcttagg tgttcaggag agatataaag gcaggagaag aaaaaggagc 100860

cagaaatgag attcagaatt ggcagttgat tgaaggaagg gccaaggtgg agagaacaac 100920

caaacacaat cccaagggac agagtggatg gggatgagtg gagggggatg agtagatggg 100980

gatgagtgga ggatggggat gagtagaggg ggatgagtgg aggatggaga tgagtggagg 101040

atggggagga gtggaggatg gggatgagtg gagaatggga tgagtggagg atggggatga 101100

ctggaggatg gggatgagtg gaggatggga tgagtggatg ggatgagtgg agggggatga 101160

gtggatggtg gtggagagac acagagagga tcagaatttg attggccaag actctggatt 101220

tccagggagg ttgtggagag ataagatgaa atagtatgtg aaagaacttt gaacaatgct 101280

ttgcataaag gagatattca atgaacatta aattgaaaga aaaagggaag gaacgaaaga 101340

aaaaaaagaa agggaagaag gagcttttcc cttctctcta cctctctgct gtgccccagt 101400

agggagagac attgagggtt ttaggagatc tggtgggcat ttttcctggg ctgttcctac 101460

caatagactt gctgctggtt tcatgttagt taggtggcac accaagaggg gactcagaaa 101520

gaacagaaga tcagaacttg ctggtgtcag acagaaaaga catgagcttg agccacattt 101580

gaagaaagaa agagaattgg gttgatgaaa aggccatact gagaattatg ggagtagaag 101640

ttgtgaaggc aagaaggaag acggaagaaa acacaccacc gatgcagaga aagagaagga 101700

tgctgactga ccttggaggc agtttctgca tgttctgggg cctatctttc tatccttccc 101760

tctatccctc ccttccttcc ttttttccat tcttctattt ttctgaactc aactctgtga 101820

cattttcttg ggaatttcac atcttcgtag tacaaggaac ccataggact aacctattgt 101880

ttgccatttt gcttaaagtg aacactcaac gtctaatttt gtgttaaacc tagaacgtag 101940

taaacaaaac ctggaattga ttgtaaaggg tcatggattg ccagagatca aaaggtttct 102000

aaagatcact ttgtctaacc ttagcatttt acttaaggaa actgaggctc aacactgata 102060

aagccatttg cccacagaca cgtggccagt tagtggaaaa gctgggactg aactcaaagg 102120

atggtcactc ttatttcaca acatcataag gaggaggcct gtcatttggc ggtcagcact 102180

tgccaggttg tcaagacaag atttgatgct tttgggaaat gtgggtgaac tattggggat 102240

cattggaagg agaacgttgc ttaccttctg accagcctat cctgaaactc tgttaggaaa 102300

accctactac tctatgaaaa caaacccagt ttctcctcat ttttttcctg accattggga 102360

ataacagcaa gacagtcctt ttagtgatta gaaaccaagt cacattgact ttttctgaca 102420

agccactcca ggataactct caataaatta ttttattgga agtactggct ggtactttgc 102480

cttacagaat gcctttcggt ttctttgtct tgggctttga ttatttggta aacatttcag 102540

tttcatgatg acgtggtgtt tagatggcaa tgcatgaatt gcattactaa aattgtttgc 102600

cttcagttat attacatctg cttcaggaat gctagagaac ataaacacag tttatttact 102660

aaactacctc agttggagca tctgagagag agaaagcata aaatctggtg gttggcatgg 102720

cgtctcatct cgagtcagag aatcttgaag ctgggaggtt cttttggaag cctcctgctg 102780

ccgccttctt caacgtgatg ccaccatcct ccccctgaat gtgtctaaca aaaggcagtt 102840

ctcagaatgt gccaactgtt agaagaagga aaaccacaat tgaatagaaa cttttaaatt 102900

aatttatcct aacatggatc gtagatttgt tatgttgact gcactgcaaa acgaatcaag 102960

ccagaatcac attggaatct ttttttggtg tgcaaaatcc cagtgtttct ttgaggcagt 103020

gctttcagtg gtgcacgtct ctcctgtgca gaggaaggct ctttacatca tcttagcaca 103080

gtgtcttcca cttctgtggt ttctatcact tctattgcct tttcccttgg tattgtacct 103140

ttccttgata tgggttccaa gatgtagctg tacttaaaga cttgatggta aaaataggcc 103200

agtctctaaa gcaattacag ttctctgtaa tttttggatc ctatcaacca gctttgacat 103260

ttggttgaat gtgtttttgc agacatcagt gtaaacttta cagagggcca ctgagcctta 103320

gcagttcttc ctaagcaaag tttcactcat tctttttttt ttttttttta gaaaacattt 103380

aaggcctcct atgttccttt cagtgttcgc tgtttcttct ttatctgggg tccttactga 103440

ctcaccttga cgttactgat tcataaatgg attttcattt cttttgctgg gggtcagcac 103500

tttgatgatt atccacttcc acttccactg tgttattttt tacataatat ttttgttctg 103560

gttacaaaag caagatagaa tttttgcaga aaaatccgga aaatagagaa aagcaaacag 103620

aagaaaaaaa aatcactcat aacccaccac caaaaacaaa caaacaaaca aaaccacagc 103680

cctattgtta atatgttgat aggctcctgt ctttgcctag cacttagaac cctcctagtc 103740

gtgcattttg aaacatacgg attttaccgo tagtatatto agtgaggaag gaaggcttct 99900

gaaggattga tgatccccaa actggattat gtgttcatga taatggtgta tttggtggcc 99960

tagcatagtg aggtgaggta ggtctttaaa atggctcatt ataaacatca ttgttcctga 100020

gctcacttga ccttgcatct cctgccagag tgctttgtac atagtaggcc ctcatcaatg 100080

cttgtagatt ttaaattcgg aggcacactt ggaagacaat ggtggctggt aaattaatta 100140

tcagggttag caacttcatt tctgcttacg cttaaaaagt gctgcgtgag gaggctgaga 100200

caggagaatt gcttgaacca gggaggcaga ggttgcagtg agctgagatt gtgccactgt 100260

gttctaccct gggcgacaga gcgagaatcc gtctcaaaaa aaaaaaaaaa aaaaaaaagt 100320

tctgctgtgg ttgatacatg gtgttggaat gcaaagaaaa atagagaaga tccctgccct 100380

ccagaacttt gtgacctaga ggcaacttta gaaccataag ccactaaaat ttagaaagtt 100440

caggagaaag gacaatcact tttgacttgg aggaatgagg tagcacttga gctaggtttg 100500

aaaaataaga tttttctcta ggactgaggt gagagaaggc tgttccacat ggtaggaaca 100560

gcacaaacaa aaacctgcaa gagtaaaatt gcaagccata tttggagaat cagaaaaaga 100620

ctggtatgtt cagaagataa gatttaatga tgttggtttg gggaagttag aagtccttta 100680

atgtcaaatg atggaactca ggttatgtta tatagaaaat ggagtcacat aaagtgttgg 100740

atgagtgcag tgatatcaac caactcatga tttagaatga gaacctggtt gcagggagac 100800

cagttaagaa gaggcttagg tgttcaggag agatataaag gcaggagaag aaaaaggaga 100860

cagaaatgag attcagaatt ggcagttgat tgaaggaagg gccaaggtgg agagaacaac 100920

caaacacaat cccaagggac agagtggatg gggatgagtg gagggggatg agtagatggg 100980

gatgagtgga ggatggggat gagtagaggg ggatgagtgg aggatggaga tgagtggagg 101040

atggggagga gtggaggatg gggatgagtg gagaatggga tgagtggagg atggggatga 101100

ctggaggatg gggatgagtg gaggatggga tgagtggatg ggatgagtgg agggggatga 101160

gtggatggtg gtggagagac acagagagga tcagaatttg attggccaag actctggatt 101220

tccagggagg ttgtggagag ataagatgaa atagtatgtg aaagaacttt gaacaatgct 101280

ttgcataaag gagatattca atgaacatta aattgaaaga aaaagggaag gaacgaaaga 101340

aaaaaaagaa agggaagaag gagettttco cttctctcta cctctctgct gtgccccagt 101400

agggagagac attgagggtt ttaggagato tggtgggcat ttttcctggg ctgttcctac 101460

caatagactt gctgctggtt tcatgttagt taggtggcac accaagaggg gactcagaaa 101520

gaacagaaga tcagaacttg ctggtgtcag acagaaaaga catgagcttg agccacattt 101580

gaagaaagaa agagaattgg gttgatgaaa aggccatact gagaattatg ggagtagaag 101640

ttgtgaaggc aagaaggaag acggaagaaa acacaccacc gatgcagaga aagagaagga 101700

tgctgactga ccttggaggc agtttctgca tgttctgggg cctatctttc tatccttccc 101760

tctatccctc ccttccttcc ttttttccat tcttctattt ttctgaactc aactctgtga 101820

cattttcttg ggaatttcac atcttcgtag tacaaggaac ccataggact aacctattgt 101880

ttgccatttt gcttaaagtg aacactcaac gtctaatttt gtgttaaacc tagaacgtag 101940

taaacaaaac ctggaattga ttgtaaaggg tcatggattg ccagagatca aaaggtttct 102000

aaagatcact ttgtctaacc ttagcatttt acttaaggaa actgaggctc aacactgata 102060

aagccatttg cccacagaca cgtggccagt tagtggaaaa gctgggactg aactcaaagg 102120

atggtcacto ttatttcaca acatcataag gaggaggcct gtcatttggc ggtcagcact 102180

tgccaggttg tcaagacaag atttgatgct tttgggaaat gtgggtgaac tattggggat 102240

cattggaagg agaacgttgc ttaccttctg accagcctat cctgaaactc tgttaggaaa 102300

accctactac tctatgaaaa caaacccagt ttctcctcat ttttttcctg accattggga 102360

ataacagcaa gacagtcctt ttagtgatta gaaaccaagt cacattgact ttttctgaca 102420

agccactcca ggataactct caataaatta ttttattgga agtactggct ggtactttga 102480

cttacagaat gcctttcggt ttctttgtct tgggctttga ttatttggta aacatttcag 102540

tttcatgatg acgtggtgtt tagatggcaa tgcatgaatt gcattactaa aattgtttgc 102600

cttcagttat attacatctg cttcaggaat gctagagaac ataaacacag tttatttact 102660

aaactacctc agttggagca tctgagagag agaaagcata aaatctggtg gttggcatgg 102720

cgtctcatct cgagtcagag aatcttgaag ctgggaggtt cttttggaag cctcctgctg 102780

ccgccttctt caacgtgatg ccaccatcct ccccctgaat gtgtctaaca aaaggcagtt 102840

ctcagaatgt gccaactgtt agaagaagga aaaccacaat tgaatagaaa cttttaaatt 102900

aatttatcct aacatggatc gtagatttgt tatgttgact gcactgcaaa acgaatcaag 102960

ccagaatcac attggaatct ttttttggtg tgcaaaatcc cagtgtttct ttgaggcagt 103020

gctttcagtg gtgcacgtct ctcctgtgca gaggaaggct ctttacatca tcttagcaca 103080

gtgtcttcca cttctgtggt ttctatcact tctattgcct tttcccttgg tattgtacct 103140

ttccttgata tgggttccaa gatgtagctg tacttaaaga cttgatggta aaaataggcc 103200

agtctctaaa gcaattacag ttctctgtaa tttttggatc ctatcaacca gctttgacat 103260

ttggttgaat gtgtttttgc agacatcagt gtaaacttta cagagggcca ctgagcctta 103320

gcagttctta ctaagcaaag tttcactcat tctttttttt ttttttttta gaaaacattt 103380

aaggcctcct atgttccttt cagtgttcgc tgtttcttct ttatctgggg tccttactga 103440

ctcaccttga cgttactgat tcataaatgg attttcattt cttttgctgg gggtcagcac 103500

tttgatgatt atccacttcc acttccactg tgttattttt tacataatat ttttgttctg 103560

gttacaaaag caagatagaa tttttgcaga aaaatccgga aaatagagaa aagcaaacag 103620

aagaaaaaaa aatcactcat aacccaccac caaaaacaaa caaacaaaca aaaccacaga 103680

cctattgtta atatgttgat aggctcctgt ctttgcctag cacttagaac cctcctagtc 103740



aggttctaaa ttaactttac aacctcatct ccctgcttgc acctcctctg gggacataca 103800

ttgcctggca taagactttt catatttctc tctcaatgaa ttttttctga ttatgtaaat 103860

aattcatgtg gttgtacata tttccaatag tacctataag gaaaataaag taaaaattat 103920

ttttaaaaac atttcacctt attaaaaaaa atctcaccac cctgaaataa aagccattga 103980

tattttgggg accatctcac caccatgtgt ttatgtcacc tccacacaca tgatttccca 104040

taaatgagat aggagcaccc atgcggttct tatcatggac acttgctttc atttttcact 104100

tatttacttt tttcctctca ttcccttccc tccttccact ctaattcctc tcttctagat 104160

tgccagtggc atcagccttg tctgtgtcct tccatacttt atgcttctac aatcttacca 104220

aatgttttgt agtcacaaat atatgttgtg attgtttttt atacaaatca gatcatatca 104280

tatgtccctt tatgcatctt tctttttctc atttaacagt gatagattgc tgaaatccct 104340

cttttgtttt ttcatgactg cgtactattc cttgattgac tgtagcatga attattgaat 104400

gtagctatga caaataatac tgtaataaac atttctgtgc ttacaggacg tgagatgact 104460

tgattaagaa aagaatagat ttttagattg gaatagacat ttccagattg ctttctaaat 104520

ggcatggtga ttcgtatttc taccagcaag tctttctgta tcttgccaag ggacgatgcc 104580

tctaaattgc aagaaagggt gggatgcctt gtccatttga aatccaaaac atcaagacaa 104640

atatggggca ataatatgac catcacaata atatatataa aagagaattc attaagggat 104700

gattatcgct ttctagagtt gggttctggg gaagtattat ttatagaaat gagccttagg 104760

aggccaggca cactggctca cgtctgtaat cccagcattt tgggaggcag aggcaggtgg 104820

gtcacttgag gtcaggagtt tgagaccagc ctggccaaca tggtgaaacc ccatttacta 104880

aaaatacaaa aattagctgg gcatggtggc acatgcctgt agtcccagct acttgggggg 104940

ctgaggcatg agaaacactt gaaaccagga ggcggaggtt gcagtgagcc aagatcgtgc 105000

cactccactc cagcctgggt gacagagtga gcgtatgtct caaaaataga taaataaata 105060

aataaataaa taaaaaagaa aagaaatgag ccttagggcc cgaaatgtaa ttttattttt 105120

agcatgattt ttttttttat tacccgacag tttttgatta gtgtggcagc tagaaatttc 105180

cctcctggtt taatttgctt ctttatagtt tttgtcaaaa gctcaaatgg tacaacacat 105240

cacaggtgac ttttcaacat ttgagtcaac cttgaaaata cacagatgga tggatgtcag 105300

ggtgagacct gacttcaagt tcccatgaat gtggtttata ttttaaacac tttaaaaata 105360

actgtgtatg tcgtggtgtc aggagtcagg caggtggaag ggttaggcct tccaggccat 105420

cttccgagct gcaccggacg tttgtctcac ctcccctaca gagatggtgg cacagtccaa 105480

tcccttttcc ctcctcactg ggtgtcctcc tccaattcat ggattgtctg acactttctg 105540

cactcgtccc tgctgctggt gtctgctggc acttcctgtc cttcttgctt cccatcttcc 105600

ttgtctgttc tgcccctctc ccttccattt ctcccgtatt tcttagcttt atcacaaaaa 105660

ggcttgggca tcacagccat ggcccactct tgagattgca tttcttggcc agcaagccca 105720

cctggcctca tcattttggc tgcaacttca aggtcatcag cccatcttag ctctgttcat 105780

ccctaagttt tctgtggata ggctttctat ttgacagagt gcttctccca gccccctctt 105840

aatttcttta tctgacactg ttttttggga cctagaggtc cctgagggcc tggggcttcc 105900

ttgtgcgttg aggtgggccc tgtagattct gccgtcgaga gaactctgac cagcccgctc 105960

tgagaaagaa tgtcaagtgg tcagggtctc accaagcaaa gggcctctat atgataatgg 106020

tccacagagc tgtcaggaga acaaatgggg taatctggag tgtgatttca tcattcttca 106080

gtgcattctc agtgccggga aaagtcatga gtagggttct cgttttaact cctaaattat 106140

gaacttactc acatttgtgg attagacaat gcctcaacat cattttcata gtgtgtgtgt 106200

gtgtgtgtgt gtgtgtgtgt gtttatgtgt gtgtgtgtgt gtggtttaat gtgtacaact 106260

catctgaacc cagttgctct gtggtttatc ttttactgag aactgctttt tttcttcctt 106320

ttctaagaaa atactagttc ttaaagtatg aagtctttct tgtgagttca tcagcagtga 106380

ggggtgtggt gtgaggacct acattggtga taatgagatc caacaatcac tgaattcagg 106440

cgattttgac acaaatcata ttgactaaaa taatattaag cacgtgatgc tggtgacatt 106500

tgaatatttg ccaggaagaa tacctgcatg gtaacaattg gctgcaaatg gaagagattt 106560

gcatgtttta ttgtttttac agttttaaca tacattttta ttggagaatc tgaaaccaac 106620

ctatgtaggg gaggttatgg gagcaaaagt aacacagaga accagcagga atcggcctac 106680

ctgcctgcct ctgtcctcct ctgctcctaa gaatttgggt cacctctggc ttcagcactt 106740

agtcctaatc atgaacaaca catgagttag gggaaaggtg tattcacaaa tttgaaattt 106800

ctttatgttt ttcctctctc acattccttt cctgcagtct ctttcctact ttttcatcct 106860

ttgtgtaaag gtagcaactt tttttttgtt ttttgagaca gagtctcgct ccgttgccca 106920

ggctggagtg cagcagtgtg atctcggctc actgcaacct ccgccttctg ggttcaagtg 106980

attctcctgc ctcagcctcc tgagtaactg ggactacagg catgtgccac tgtgactggc 107040

taatttttta tatttttagt agagacagga tttcaccatg ttggccaggc tgctctcgaa 107100

ctcctgacct cgtgatccgc ccgcctggat ctcccaaagt gctgggatta cagttgtgag 107160

ccaccgcacc cggccaaggt agcaactttt atttgagaaa gcttggaatc ctgacctaag 107220

ctccctgagt tcccactgtg gcttgtggcc acctattgtg atactcactc tctacccttg 107280

gttttctgat ctctaaaatg agactgtcta cttcacgtgg ctgttaaatg catcataatt 107340

tccttcctta cctcccttct ttaaaggaaa cttggaattt tcaaagctac taaatggagt 107400

ttttttgtgt tttttttgtt gttgttgttt gtttgtttgt ttgagacaga gtctcgctct 107460

gtcgcccagg ctggagtgca gtggcatgct cttggctcac tgcaacctct gcctcctggg 107520

ttcaagcaat tctgtctcgc ctcagcctcc cgagtagctg ggactacagg cgcccgccac 107580

cacgcccagc taatttttgt atttttagta gagacggggt ttcaccatgt tggccaggat 107640

aggttctaaa ttaactttac aacctcatct ccctgcttga acctcctctg gggacataca 103800

ttgcctggca taagactttt catatttctc tctcaatgaa ttttttctga ttatgtaaat 103860

aattcatgtg gttgtacata tttccaatag tacctataag gaaaataaag taaaaattat 103920

ttttaaaaac atttcacctt attaaaaaaa atctcaccac cctgaaataa aagccattga 103980

tattttgggg accatctcac caccatgtgt ttatgtcacc tccacacaca tgatttccca 104040

taaatgagat aggagcaccc atgcggttct tatcatggac acttgctttc atttttcact 104100

tatttacttt tttcctctca ttcccttccc tccttccact ctaattcctc tcttctagat 104160

tgccagtggc atcagccttg tctgtgtcct tccatacttt atgcttctac aatcttacca 104220

aatgttttgt agtcacaaat atatgttgtg attgtttttt atacaaatca gatcatatca 104280

tatgtccctt tatgcatctt tctttttctc atttaacagt gatagattgc tgaaatccct 104340

cttttgtttt ttcatgactg cgtactattc cttgattgac tgtagcatga attattgaat 104400

gtagctatga caaataatac tgtaataaac atttctgtgc ttacaggacg tgagatgact 104460

tgattaagaa aagaatagat ttttagattg gaatagacat ttccagattg ctttctaaat 104520

ggcatggtga ttcgtatttc taccagcaag tctttctgta tcttgccaag ggacgatgco 104580

tctaaattgc aagaaagggt gggatgcctt gtccatttga aatccaaaac atcaagacaa 104640

atatggggca ataatatgac catcacaata atatatataa aagagaattc attaagggat 104700

gattatcgct ttctagagtt gggttctggg gaagtattat ttatagaaat gagccttagg 104760

aggccaggca cactggctca cgtctgtaat cccagcattt tgggaggcag aggcaggtgg 104820

gtcacttgag gtcaggagtt tgagaccage ctggccaaca tggtgaaacc ccatttacta 104880

aaaatacaaa aattagctgg gcatggtggc acatgcctgt agtcccagct acttgggggg 104940

ctgaggcatg agaaacactt gaaaccagga ggcggaggtt gcagtgagcc aagatcgtga 105000

cactccacto cagcctgggt gacagagtga gcgtatgtct caaaaataga taaataaata 105060

aataaataaa taaaaaagaa aagaaatgag ccttagggcc cgaaatgtaa ttttattttt 105120

agcatgattt ttttttttat tacccgacag tttttgatta gtgtggcagc tagaaatttc 105180

cctcctggtt taatttgctt ctttatagtt tttgtcaaaa gctcaaatgg tacaacacat 105240

cacaggtgac ttttcaacat ttgagtcaac cttgaaaata cacagatgga tggatgtcag 105300

ggtgagacct gacttcaagt tcccatgaat gtggtttata ttttaaacac tttaaaaata 105360

actgtgtatg tcgtggtgtc aggagtcagg caggtggaag ggttaggcct tccaggccat 105420

cttccgagct gcaccggacg tttgtctcac ctcccctaca gagatggtgg cacagtccaa 105480

tcccttttcc ctcctcactg ggtgtcctcc tccaattcat ggattgtctg acactttctg 105540

cactcgtccc tgctgctggt gtctgctggc acttcctgtc cttcttgctt cccatcttco 105600

ttgtctgttc tgcccctctc ccttccattt ctcccgtatt tcttagcttt atcacaaaaa 105660

ggcttgggca tcacagccat ggcccactct tgagattgca tttcttggcc agcaagccca 105720

cctggcctca tcattttggc tgcaacttca aggtcatcag cccatcttag ctctgttcat 105780

ccctaagttt tctgtggata ggctttctat ttgacagagt gcttctccca gccccctctt 105840

aatttcttta tctgacactg ttttttggga cctagaggtc cctgagggcc tggggcttcc 105900

ttgtgcgttg aggtgggccc tgtagattct gccgtcgaga gaactctgac cagcccgctc 105960

tgagaaagaa tgtcaagtgg tcagggtctc accaagcaaa gggcctctat atgataatgg 106020

tccacagage tgtcaggaga acaaatgggg taatctggag tgtgatttca tcattcttca 106080

gtgcattctc agtgccggga aaagtcatga gtagggttct cgttttaact cctaaattat 106140

gaacttacto acatttgtgg attagacaat gcctcaacat cattttcata gtgtgtgtgt 106200

gtgtgtgtgt gtgtgtgtgt gtttatgtgt gtgtgtgtgt gtggtttaat gtgtacaact 106260

catctgaacc cagttgctct gtggtttatc ttttactgag aactgctttt tttcttcctt 106320

ttctaagaaa atactagttc ttaaagtatg aagtctttct tgtgagttca tcagcagtga 106380

ggggtgtggt gtgaggacct acattggtga taatgagato caacaatcac tgaattcagg 106440

cgattttgac acaaatcata ttgactaaaa taatattaag cacgtgatga tggtgacatt 106500

tgaatatttg ccaggaagaa tacctgcatg gtaacaattg gctgcaaatg gaagagattt 106560

gcatgtttta ttgtttttac agttttaaca tacattttta ttggagaato tgaaaccaac 106620

ctatgtaggg gaggttatgg gagcaaaagt aacacagaga accagcagga atcggcctac 106680

ctgcctgcct ctgtcctcct ctgctcctaa gaatttgggt cacctctggc ttcagcactt 106740

agtectaato atgaacaaca catgagttag gggaaaggtg tattcacaaa tttgaaattt 106800

ctttatgttt ttcctctctc acattccttt cctgcagtct ctttcctact ttttcatcct 106860

ttgtgtaaag gtagcaactt tttttttgtt ttttgagaca gagtctcgct ccgttgccca 106920

ggctggagtg cagcagtgtg atctcggctc actgcaacct ccgccttctg ggttcaagtg 106980

attctcctgc ctcagcctcc tgagtaactg ggactacagg catgtgccac tgtgactggc 107040

taatttttta tatttttagt agagacagga tttcaccatg ttggccaggc tgctctcgaa 107100

ctcctgacct cgtgatccgc ccgcctggat ctcccaaagt gctgggatta cagttgtgag 107160

ccaccgcace cggccaaggt agcaactttt atttgagaaa gcttggaatc ctgacctaag 107220

ctccctgagt tcccactgtg gcttgtggcc acctattgtg atactcacto tctacccttg 107280

gttttctgat ctctaaaatg agactgtcta cttcacgtgg ctgttaaatg catcataatt 107340

tccttcctta cctcccttct ttaaaggaaa cttggaattt tcaaagctac taaatggagt 107400

ttttttgtgt tttttttgtt gttgttgttt gtttgtttgt ttgagacaga gtctcgctct 107460

gtcgcccagg ctggagtgca gtggcatgct cttggctcac tgcaacctct gcctcctggg 107520

ttcaagcaat tctgtctcgc ctcagcctcc cgagtagctg ggactacagg cgcccgccac 107580

cacgcccago taatttttgt atttttagta gagacggggt ttcaccatgt tggccaggat 107640



ggtctcgaac tcctgacctt gtgatccacc tgcctcagcc tcccaaagtg ctgggattac 107700

aggcgtgagc caccacacct gacctaaatg gagtattttt agggccacat ggttaggggc 107760

aactaaaaat gtcatatgct accattgcat tcatgaacac catcctccct cagagaagaa 107820

aggagtcaca tgactgcatt tctggcgaaa cctgattgca ttttggtaaa acctgtgcca 107880

ggaccaggac agtcatcaat gacgtgttcc ctgattttca tgactgaaga gcttcaggct 107940

ggtgctgccg caggggacct ttgcgtggca tggctcctct gcactggcgt tagctgtggt 108000

gagacacagc ttgcagccac agtaggacaa tgccaagtcc aatggtattt gctgttcagg 108060

agcaaaagaa ctacacagca acaacacata ctatcgtcga gtacctattt atttcactgt 108120

atgtgtctga aggactaaat cgaagccaga gccccccgcc catgcaccaa aataaaatgc 108180

agacagtgtt gagttaccaa aatgacagtg cacctgcaaa gggaagtcag tgaaggttta 108240

aaggtgaaga cttaaaaata tatagatagc ttaaaactgc aaataaaaaa atgtcacata 108300

gagattttca tgagcttaga aaaccaggag gagatttgag tcgagagaaa acaaggccag 108360

cctctctcaa gtggcagatt tctgcagtct ttggaaagat ggaaataaat atggccaggc 108420

gcggtgggtc acacctggaa tcccagcacc ttgggaggct gagacaggca ggtcacttga 108480

ggtcaggagt ttgagaccag cctggccaac atagtgaaat cccgtctcta ctgaaaatac 108540

aaaaattagc tgggtgtggt gatgcccacc tgtagtccca gctactcggg agaatcgctg 108600

gaacccagga ggtggtggtt gcagtgagcc aagatcgcac cactgcactc cagcctgggt 108660

gacagagtga gactctgtct caaaaaaaaa aaaaaaaaaa aaaaaagaaa tgaaaagaaa 108720

aagatgggaa gaaataaaag ctgcaaaagg acaaatggac agattcaggg cggaaagcaa 108780

ggacagagca ggatttgagc gtgagacttg ctatttgggc ttaggtgaaa tgaaataaag 108840

aaaagggctg gagaagtcag aagtgggtca cagaacaatg agatggtgaa tggggtccaa 108900

agtgtgggtc gccaggactg ccaggaggag ccacatctcc agggtagggc taagctgcaa 108960

gcaaccagca ttatttagca gagtcctgca gaagtgaatg gaaagatctt taaaaaacct 109020

atgaatggca gtggaaaaaa aagaactgaa aggaaagcag aaggcttatg ggctagataa 109080

actcattctc agacatatga ctgaactgaa actcagataa aatattatct tttcatccag 109140

cgtctttcat tcgttagaag ttcagtttct ttatatttca ttcatacaag agcaatgcag 109200

atttttaaat taatatatgt gctcatagac atgtggatag aaactcattg ctgattagaa 109260

tattatgaat taaggaaatt ttaacaaaat atacttggaa agtataatat gggattgaaa 109320

tttgaagcca atgataagat tataaagact cagagctaat ctttcatgca ctattttgta 109380

aagaataaaa tattattctt ccttgggcct gaagtccaca ctagccccct cactaagatg 109440

ataaccacag gggtgagccc tgagatcttc cacccccaag gcctccacta atcgccatct 109500

ggacatttgc ttttcgtccc ttgtactgcc tgttctccac ctgaacagtc cagacacttc 109560

cagcatgttc actgcccaca agtttactta ggaccccgaa gtcctagaaa aaagttgcct 109620

ttagcttggc tgctcctttg gtctgcactg tgtctcctcc ccatgtcttt agcttcctca 109680

agctggatgg tttcttcctg actgcacagc ttcactccca actgtcccta ctgccaccct 109740

ccaccacacc aggggctctt cttttcccag gtttttaagg aaacactgtc tttgagggga 109800

tcatgcacca atttcagcag gtgtctggag ccataacatt ttactttcct gtagcagttg 109860

gaaagatctc tctttaaaca ctagaccctc ttgatcctgt taaacggcct gattcttcct 109920

tctgtcttgg tgaccagtca tctctgtcca acatgccagc ttctctgtct tcccccactc 109980

aggtaaattc agacatttgc cccagcctag gtcttagctt cctcgctctg tttcctctgt 110040

ctcggagatc tcacctactc tctctaatcc ttccaatttt aatgcaggtt gttccaaaac 110100

ccatatctcc aggcctgaca cgtctcccat ttccatcctg tatgtccatg ccaccttgga 110160

gaatccccca ccatttcaaa ccaagctctg cctctccctc cgccactaac agtgtattgg 110220

gtacagtgta ttgggttgag gatttataca cttctcccta gcattgccag ttaggagacc 110280

acctgccaat gggaaccact agtcctggct ccccacatct tagtcatctt cagttccatc 110340

atctcacttt ctttgtatcc gtacacagac taacacttca tttcccccac ttccaaccct 110400

gtcctcatgg cgttcctaga aatgacatag gcggacatct actaaaccct tacttggtct 110460

gtataagtgg aggagttcta ggtgaaggga acaaaagccc aacttgcacc ctgaaaacag 110520

agagtcacgg cccctcgatc aattcacaca cttgcaccaa tttaccgacc cagaagccct 110580

tgaatgaaga ggaggccggg tctccttgac gaaggaccct accacactgt caagaattaa 110640

tactgttgct ttttctccca gccttcccca aagggaccta tagccttttg ccagggtgac 110700

tgtgcactgg ggaaaaggaa ttaatcagac cttttgggga ctactggtga ctggctctga 110760

gctgacacta attccaggag accccaaaca tcactgtggt ccagcagtca gagcagtggc 110820

acgtggaggt caggtgatct ctggagtttt cacttcatgt ttgtgtccat ccccatagca 110880

ctttgttcag gacaacgtgg cagggcccac actgctgcag tggattcctg gaggcttgta 110940

cctcccaacc cccaacccag agctgcctac agccacagta ttattcagtc caaagcacct 111000

ctgtgacaat tatattcctg gctctaaact tccactggtg cccagttgtt aggaacaatg 111060

cagctttcct tagcccgata gttaaaaccc ttcacaaagt ctccttcccc tttatttcca 111120

gttttcctgg ctataaatcc tcaacccaat acactgtacc ccactccccc cagcccccag 111180

atacaccatc ccccaacacg aaacacttac cctcttctca gctttgcctt tatccacgct 111240

gttccctctg cctggtattt ccttttggct cctttctctg gatttgtgtg gtgcctgttt 111300

tagcacaaat ataccatgtc cccttgtaaa atgtcttttc ttcacttcag ctggtaacag 111360

ccagggaaat gagcaaaaac gtgtggatag attaattcac cagcatcggg gagccgggtg 111420

ggcgggggtg gggggtacag tgtggcgcag ggcatgtctt tctgtgggta ggtcgttaac 111480

aattttcata aacaaaagat tgccttgttt atacctgttc atcagagtca gcatttctta 111540

ggtctcgaac tcctgacctt gtgatccacc tgcctcagcc tcccaaagtg ctgggattac 107700

aggcgtgage caccacacct gacctaaatg gagtattttt agggccacat ggttaggggc 107760

aactaaaaat gtcatatgct accattgcat tcatgaacac catcctccct cagagaagaa 107820

aggagtcaca tgactgcatt tctggcgaaa cctgattgca ttttggtaaa acctgtgcca 107880

ggaccaggac agtcatcaat gacgtgttcc ctgattttca tgactgaaga gcttcaggct 107940

ggtgctgccg caggggacct ttgcgtggca tggctcctct gcactggcgt tagctgtggt 108000

gagacacaga ttgcagccac agtaggacaa tgccaagtcc aatggtattt gctgttcagg 108060

agcaaaagaa ctacacagca acaacacata ctatcgtcga gtacctattt atttcactgt 108120

atgtgtctga aggactaaat cgaagccaga gccccccgcc catgcaccaa aataaaatgc 108180

agacagtgtt gagttaccaa aatgacagtg cacctgcaaa gggaagtcag tgaaggttta 108240

aaggtgaaga cttaaaaata tatagatage ttaaaactgc aaataaaaaa atgtcacata 108300

gagattttca tgagcttaga aaaccaggag gagatttgag tcgagagaaa acaaggccag 108360

cctctctcaa gtggcagatt tctgcagtct ttggaaagat ggaaataaat atggccaggc 108420

gcggtgggtc acacctggaa tcccagcaco ttgggaggct gagacaggca ggtcacttga 108480

ggtcaggagt ttgagaccag cctggccaac atagtgaaat cccgtctcta ctgaaaatac 108540

aaaaattagc tgggtgtggt gatgcccacc tgtagtccca gctactcggg agaatcgctg 108600

gaacccagga ggtggtggtt gcagtgagee aagatcgcac cactgcactc cagcctgggt 108660

gacagagtga gactctgtct caaaaaaaaa aaaaaaaaaa aaaaaagaaa tgaaaagaaa 108720

aagatgggaa gaaataaaag ctgcaaaagg acaaatggac agattcaggg cggaaagcaa 108780

ggacagagca ggatttgage gtgagacttg ctatttgggc ttaggtgaaa tgaaataaag 108840

aaaagggctg gagaagtcag aagtgggtca cagaacaatg agatggtgaa tggggtccaa 108900

agtgtgggtc gccaggactg ccaggaggag ccacatctcc agggtagggc taagctgcaa 108960

gcaaccagca ttatttagca gagtcctgca gaagtgaatg gaaagatctt taaaaaacct 109020

atgaatggca gtggaaaaaa aagaactgaa aggaaagcag aaggcttatg ggctagataa 109080

actcattctc agacatatga ctgaactgaa actcagataa aatattatct tttcatccag 109140

cgtctttcat tcgttagaag ttcagtttct ttatatttca ttcatacaag agcaatgcag 109200

atttttaaat taatatatgt gctcatagac atgtggatag aaactcattg ctgattagaa 109260

tattatgaat taaggaaatt ttaacaaaat atacttggaa agtataatat gggattgaaa 109320

tttgaageca atgataagat tataaagact cagagctaat ctttcatgca ctattttgta 109380

aagaataaaa tattattctt ccttgggcct gaagtccaca ctagccccct cactaagatg 109440

ataaccacag gggtgagccc tgagatcttc cacccccaag gcctccacta atcgccatct 109500

ggacatttgc ttttcgtccc ttgtactgcc tgttctccac ctgaacagtc cagacacttc 109560

cagcatgttc actgcccaca agtttactta ggaccccgaa gtcctagaaa aaagttgcct 109620

ttagcttggc tgctcctttg gtctgcactg tgtctcctcc ccatgtcttt agcttcctca 109680

agctggatgg tttcttcctg actgcacago ttcactccca actgtcccta ctgccaccct 109740

ccaccacacc aggggctctt cttttcccag gtttttaagg aaacactgtc tttgagggga 109800

tcatgcacca atttcagcag gtgtctggag ccataacatt ttactttcct gtagcagttg 109860

gaaagatctc tctttaaaca ctagaccctc ttgatcctgt taaacggcct gattcttect 109920

tctgtcttgg tgaccagtca tctctgtcca acatgccage ttctctgtct tcccccacto 109980

aggtaaatta agacatttgc cccagcctag gtcttagctt cctcgctctg tttcctctgt 110040

ctcggagato tcacctactc tctctaatcc ttccaatttt aatgcaggtt gttccaaaac 110100

ccatatctcc aggcctgaca cgtctcccat ttccatcctg tatgtccatg ccaccttgga 110160

gaatccccca ccatttcaaa ccaagctctg cctctccctc cgccactaac agtgtattgg 110220

gtacagtgta ttgggttgag gatttataca cttctcccta gcattgccag ttaggagacc 110280

acctgccaat gggaaccact agtcctggct ccccacatct tagtcatctt cagttccatc 110340

atctcacttt ctttgtatcc gtacacagac taacacttca tttcccccac ttccaaccct 110400

gtcctcatgg cgttcctaga aatgacatag gcggacatct actaaaccct tacttggtct 110460

gtataagtgg aggagttcta ggtgaaggga acaaaagccc aacttgcace ctgaaaacag 110520

agagtcacgg cccctcgatc aattcacaca cttgcaccaa tttaccgace cagaagcect 110580

tgaatgaaga ggaggccggg tctccttgac gaaggaccct accacactgt caagaattaa 110640

tactgttgct ttttctccca gccttcccca aagggaccta tagccttttg ccagggtgac 110700

tgtgcactgg ggaaaaggaa ttaatcagac cttttgggga ctactggtga ctggctctga 110760

gctgacacta attccaggag accccaaaca tcactgtggt ccagcagtca gagcagtggc 110820

acgtggaggt caggtgatct ctggagtttt cacttcatgt ttgtgtccat ccccatagca 110880

ctttgttcag gacaacctgg cagggcccac actgctgcag tggattcctg gaggcttgta 110940

cctcccaacc cccaacccag agctgcctac agccacagta ttattcagtc caaagcacct 111000

ctgtgacaat tatattcctg gctctaaact tccactggtg cccagttgtt aggaacaatg 111060

cagctttect tagcccgata gttaaaaccc ttcacaaagt ctccttcccc tttatttcca 111120

gttttcctgg ctataaatcc tcaacccaat acactgtacc ccactccccc cagcccccag 111180

atacaccatc ccccaacacg aaacacttac cctcttctca gctttgcctt tatccacgct 111240

gttccctctg cctggtattt ccttttggct cctttctctg gatttgtgtg gtgcctgttt 111300

tagcacaaat ataccatgtc cccttgtaaa atgtcttttc ttcacttcag ctggtaacag 111360

ccagggaaat gagcaaaaac gtgtggatag attaattcac cagcatcggg gagccgggtg 111420

ggcgggggtg gggggtacag tgtggcgcag ggcatgtctt tctgtgggta ggtcgttaac 111480

aattttcata aacaaaagat tgccttgttt atacctgttc atcagagtca gcatttctta 111540



aatctgttta aggtgaaagt gagtgctttg tgttttaaaa atcatatggg aagcacagaa 111600

ataggaaatg ttcactttgt ttaatgtgga agtatattcc ataacaggtg gcctctcaac 111660

ttgcacaaat aaaacaaaat tggttggcta aaatctatca gagaagaaga ggaagtaatc 111720

gccaggtggt aggaccagga gcagatgggg actatttact tagatcctca attcttcttg 111780

ttgagtgtcc ctctaattaa gtacctttcc ttagatgtta aataaacttt catattttta 111840

aatagtattt tttttagaaa agtgtattcc catgccagtt tctccttctt ccaaagtcag 111900

gggtagaata accatatagc attaatagag tctgtgtaag cttaaatagt ccaactttcc 111960

tttcaggctt tttatttgaa gtttccaaat tacacagcta aaataaaaac agcacagaat 112020

ttaaattgag accattatat atcgcaggga cttcccccac ccccatatta agtaaggcag 112080

tgtcagccct ggtggtccgt gcagactcag tgcactggag gcagaagttc caggtggact 112140

gactcctgcc cccacccaga cctctggtgc tcccaggcag tctggaacaa tcagactctg 112200

gtgctcccag gcagtctgga acaatcagac tctggtgctc ccaggcagtc tggaacaatc 112260

agagttgccc ttggtcttcc ggaaatactg taattccctg tgcaatgtta gctcttgacc 112320

atctttgaat tctttttctt agacttacaa ggctctgtcg ctggtttccc tctcactctt 112380

ctgacgacta catttcaact tccttcaaca aacacttatg aagcatttat atagcactta 112440

ctgacggcca cagccaggtg cagttttgtg gatctgtaca caaatgaatt agatgagccg 112500

gtgcccatcg gccctggggt tcacagacca aggctcgctc tgccggcatc ctgggctccc 112560

tcctgccgcc tgcacctgga acgcttggcg gtctccgtgc ctcttctcca gttctctcct 112620

ccactgtgct cctttggaaa ggcttttctg tcacggcttc aatcataaaa ctgtattcct 112680

agtcctattt cctcatctga ggtgaagcat gaaatctcct cttgtttacc ccgaattcag 112740

ccagctcacc acgagccctc tctgcatctg tcagcctctg tcagcagctg taaaagcttc 112800

ccttctcccc agacccccac atctggaaac cgtctttaag tcgtcctccc ctttttactg 112860

tgtgtccagg aatccacttt tgggcttcct ctgaccggcc tcttccttcc ttcttttcct 112920

cctccccgcc ccactgcctc cacctactct agtcccaagg ccgtgcccct gccccaaccc 112980

tcccactgtg ctcttcccac ccacaccaga gtccccttct ttaaatcctg tccgatcagt 113040

gtcactctca ttaagtgaca gagatgatgt ctccaccttt tatatctcca acagcatcta 113100

acccaacacc tggcacttac tagaggcatc aacgatgctt gttgttctgt gtggcgaagg 113160

cacacctgga ttctggatgg tcagtctcag ctctccatct ttgctgcctc acagggactc 113220

caaatgtgga gcgtctccca ctgcccttaa ttagggaaat tcagcctcgc agaagacagt 113280

gaaactgatg aaagcattgg gaaatggaac ctaggaaagt taaagaattg gcatcatttg 113340

atgtgagaaa gagaagcgaa gatgatgaga gatcctaggg aaaaggctac atgccctgtc 113400

tttcttgaga caagcgtgtg cacttccttt gcttccactc ttacttgtgt ttatccttgg 113460

agggaccttt aattatctaa cgcttgggta ttggccacgg tgcttatcgt ctgcgtgtga 113520

atctggacat ggtccccaag ctgtgtggtg ctgtttgttg gtgcggtcca ggatgcacag 113580

ggctgagatg gtgctgcatg cacacttacc gagcacatcc ccctgggaga ggtgtggaca 113640

ccaccgtgaa gggggcccag acctcctcct taaatgcctg cactttcaca gggatcagac 113700

atggagacaa gaactctcag aagagggaga ggcctgaggc acagcaggaa ggtacaagtt 113760

caaaggaagt gaagatttcc agtgagagct atcagactct tgaaatggac tacagggaaa 113820

gcctgtggtc tcctctttct tagaaatgct aaactcataa cagaaaacct ctccaccgtg 113880

gcttgagtgt caaattctct ggaggcctgg ggatggggcc gggagttttc tgcctctata 113940

tccccatggt ccacttattc gggtggctta gtttgctttg caagcagggg gtgggagcgg 114000

ggctgcttat tccaaccaca gtagtcaaat gtgttactta tgagaaataa taaaagatcc 114060

ttcttctttt ctttttctag accccctcta gtcaaatgtt gttgtttttt taaatagagg 114120

aggttgtttt gcatttttct tttcgtagtg ttcgaattta gcttttgtat atactctccc 114180

cagtagttca gagtacattc atgagcccag atcatgagga atgctcacca ttttcctgaa 114240

agatggtgtg tggaggatgt gtacagatag aagctaggct gttgaagatt ttattgaact 114300

catcagcatt aacaacagac actgttagtg aggtccgaat gtttttgttt atttttttga 114360

ctcaacaaac agttattgag caaggctttc ttctgtgccc ggcaagatgc ttgccacttg 114420

ctgaagagac aaagatgcat gagatatggt ccctgctttt aaagcactta caatctagca 114480

gggaagacag ccaggtgtac aaataatcat atgtgttaca aagaaacgat tattccggtt 114540

caaaggaagg ctgttgttga tgaaggatgg ttgcatagca gaattataat cgtcagtttg 114600

aaattcaact ttttcaagct ttgtcatttc tatcttgtat tagccttatt tttccctttt 114660

tcaaaatact tatttgcata ggtattagtc acatggttcc tatactggaa cagtttagaa 114720

aggtgtttat tggaaagtct cgctagcacc tccgtcccca tccacccaat tcactactcg 114780

ctcttccatc agaataagga accattgtct attaatttct tgagtatata tccagcgccc 114840

atccatgcaa aataacatat acacatttta aaattttccc tttcttacac aaaaggcagc 114900

ttactgtttg ccctgttaat ttaacagtat atcttgagat tttaccatgt aagatcttat 114960

catggtacat cttgagatgt accatgtcag tacatagaat gcatgctttt cctttcttcc 115020

taggtagtat aatacttcct agtattgcat cgttttggag atatcagagt gtgccagtta 115080

tcaattagct gcataacaga ttactccata acatagtggt ttaaaacaac aaccctttta 115140

ttagtcataa ttctatgggt gaactatttg gcctgagatc tgccaagggt tttttactgc 115200

tgcttttgcc tggatttgtt catatggatg tgattatttg gggctagatg gtctaagatg 115260

gcctcactag caggttgttg ggagagtctg acctcagttg gaatatgtgc cttgagtaaa 115320

ccagccccag ctgcttcata tggcgactgg gtcccacaaa aacagagagg ggttggcccc 115380

gctgtggagg ttttattaag cttctacttg aatcccattg gttaatgttc cattggcaaa 115440

aatctgttta aggtgaaagt gagtgctttg tgttttaaaa atcatatggg aagcacagaa 111600

ataggaaatg ttcactttgt ttaatgtgga agtatattcc ataacaggtg gcctctcaac 111660

ttgcacaaat aaaacaaaat tggttggcta aaatctatca gagaagaaga ggaagtaato 111720

gccaggtggt aggaccagga gcagatgggg actatttact tagatcctca attcttcttg 111780

ttgagtgtcc ctctaattaa gtacctttcc ttagatgtta aataaacttt catattttta 111840

aatagtattt tttttagaaa agtgtattcc catgccagtt tctccttctt ccaaagtcag 111900

gggtagaata accatataga attaatagag tctgtgtaag cttaaatagt ccaactttcc 111960

tttcaggctt tttatttgaa gtttccaaat tacacagcta aaataaaaac agcacagaat 112020

ttaaattgag accattatat atcgcaggga cttcccccac ccccatatta agtaaggcag 112080

tgtcagccct ggtggtccgt gcagactcag tgcactggag gcagaagttc caggtggact 112140

gactcctgcc cccacccaga cctctggtgc tcccaggcag tctggaacaa tcagactctg 112200

gtgctcccag gcagtctgga acaatcagac tctggtgctc ccaggcagto tggaacaato 112260

agagttgccc ttggtcttcc ggaaatactg taattccctg tgcaatgtta gctcttgacc 112320

atctttgaat tctttttctt agacttacaa ggctctgtcg ctggtttccc tctcactctt 112380

ctgacgacta catttcaact tccttcaaca aacacttatg aagcatttat atagcactta 112440

ctgacggcca cagccaggtg cagttttgtg gatctgtaca caaatgaatt agatgagccg 112500

gtgcccatcg gccctggggt tcacagacca aggctcgctc tgccggcatc ctgggctccc 112560

tcctgccgcc tgcacctgga acgcttggcg gtctccgtgc ctcttctcca gttctctcct 112620

ccactgtgct cctttggaaa ggcttttctg tcacggcttc aatcataaaa ctgtattcct 112680

agtcctattt cctcatctga ggtgaagcat gaaatctcct cttgtttacc ccgaattcag 112740

ccagctcace acgagccctc tctgcatctg tcagcctctg tcagcagctg taaaagcttc 112800

ccttctcccc agacccccac atctggaaac cgtctttaag tcgtcctccc ctttttactg 112860

tgtgtccagg aatccacttt tgggcttcct ctgaccggcc tcttccttcc ttcttttcct 112920

cctccccgcc ccactgcctc cacctactct agtcccaagg ccgtgcccct gccccaacco 112980

tcccactgtg ctcttcccao ccacaccaga gtccccttct ttaaatcctg tccgatcagt 113040

gtcactctca ttaagtgaca gagatgatgt ctccaccttt tatatctcca acagcatcta 113100

acccaacacc tggcacttac tagaggcato aacgatgctt gttgttctgt gtggcgaagg 113160

cacacctgga ttctggatgg tcagtctcag ctctccatct ttgctgcctc acagggacto 113220

caaatgtgga gcgtctccca ctgcccttaa ttagggaaat tcagcctcgc agaagacagt 113280

gaaactgatg aaagcattgg gaaatggaac ctaggaaagt taaagaattg gcatcatttg 113340

atgtgagaaa gagaagcgaa gatgatgaga gatcctaggg aaaaggctac atgccctgtc 113400

tttcttgaga caagcgtgtg cacttccttt gcttccacto ttacttgtgt ttatccttgg 113460

agggaccttt aattatctaa cgcttgggta ttggccacgg tgcttatcgt ctgcgtgtga 113520

atctggacat ggtccccaag ctgtgtggtg ctgtttgttg gtgcggtcca ggatgcacag 113580

ggctgagatg gtgctgcatg cacacttacc gagcacatco ccctgggaga ggtgtggaca 113640

ccaccgtgaa gggggcccag acctcctcct taaatgcctg cactttcaca gggatcagac 113700

atggagacaa gaactctcag aagagggaga ggcctgaggc acagcaggaa ggtacaagtt 113760

caaaggaagt gaagatttcc agtgagagct atcagactct tgaaatggac tacagggaaa 113820

gcctgtggtc tcctctttct tagaaatgct aaactcataa cagaaaacct ctccaccgtg 113880

gcttgagtgt caaattctct ggaggcctgg ggatggggcc gggagttttc tgcctctata 113940

tccccatggt ccacttatto gggtggctta gtttgctttg caagcagggg gtgggagcgg 114000

ggctgcttat tccaaccaca gtagtcaaat gtgttactta tgagaaataa taaaagatco 114060

ttcttctttt ctttttctag accccctcta gtcaaatgtt gttgtttttt taaatagagg 114120

aggttgtttt gcatttttct tttcgtagtg ttcgaattta gcttttgtat atactctccc 114180

cagtagttca gagtacatto atgagcccag atcatgagga atgctcacca ttttcctgaa 114240

agatggtgtg tggaggatgt gtacagatag aagctaggct gttgaagatt ttattgaact 114300

catcagcatt aacaacagac actgttagtg aggtccgaat gtttttgttt attitttga 114360

ctcaacaaac agttattgag caaggctttc ttctgtgccc ggcaagatgc ttgccacttg 114420

ctgaagagac aaagatgcat gagatatggt ccctgctttt aaagcactta caatctagca 114480

gggaagacag ccaggtgtac aaataatcat atgtgttaca aagaaacgat tattccggtt 114540

caaaggaagg ctgttgttga tgaaggatgg ttgcatagca gaattataat cgtcagtttg 114600

aaattcaact ttttcaagct ttgtcatttc tatcttgtat tagccttatt tttccctttt 114660

tcaaaatact tatttgcata ggtattagtc acatggttcc tatactggaa cagtttagaa 114720

aggtgtttat tggaaagtct cgctagcace tccgtcccca tccacccaat tcactactcg 114780

ctcttccatc agaataagga accattgtct attaatttct tgagtatata tccagcgccc 114840

atccatgcaa aataacatat acacatttta aaattttccc tttcttacac aaaaggcage 114900

ttactgtttg ccctgttaat ttaacagtat atcttgagat tttaccatgt aagatcttat 114960

catggtacat cttgagatgt accatgtcag tacatagaat gcatgctttt cctttcttcc 115020

taggtagtat aatacttcct agtattgcat cgttttggag atatcagagt gtgccagtta 115080

tcaattagct gcataacaga ttactccata acatagtggt ttaaaacaac aaccctttta 115140

ttagtcataa ttctatgggt gaactatttg gcctgagatc tgccaagggt tttttactgc 115200

tgcttttgcc tggatttgtt catatggatg tgattatttg gggctagatg gtctaagatg 115260

gcctcactag caggttgttg ggagagtctg acctcagttg gaatatgtgc cttgagtaaa 115320

ccagccccag ctgcttcata tggcgactgg gtcccacaaa aacagagagg ggttggcccc 115380

gctgtggagg ttttattaag cttctacttg aatcccattg gttaatgttc cattggcaaa 115440



agcaggtcat ggggccaagc ccagagtcaa tgtggaagca atttcaggat gagaaattca 115500

ttagatgtca ttatgtaact atttactacc catggagtaa ttaaccagcc cctgatgatg 115560

gacacctgtt tatttccagt cttttggtat tgcagataat gctccaatag ataatcttgt 115620

atattagtca gttcatatgt gagcagggta agtaccagaa gtagtactga ccctgtgctg 115680

gatagagggc agatgccttc tcaattatct atctatccta tttctgtggt gctgtttctc 115740

tagatatttt aagcttgtgt ttttctgtca ctcgtgcagg agctttgaaa atgtgaaaag 115800

actttagata ggaaatgcat ataaactgaa ttaattagaa actcactcct aaaataacaa 115860

aaaacatgaa agctagaata gaaatcaaat aattttgagt aaagtaatgt gtacattatt 115920

tgaagaaata caagtatgtc tgttataaca atactttaca tttctgttgt gtttacagca 115980

tagaaacact tagtttgctt ttagtatctc aattctcaga acaattctat gagttgaaag 116040

tataattggc cccattatgt gtgtgtatgt gtgtgtgtgt gtgcgtgtgc atatgtatga 116100

atgtatttaa aggcttagag aagttaccta acttgcccca actaacaagt aatagccaga 116160

atatataccc agccctgtga caataaactt gacgttgtcc cattaatcgc atcttactag 116220

tagggacttg tatcttgtat ctggcttagc ttctaaagat atacatgtgc tcaacttgct 116280

aattgctttg ctagtacaat cacaatcata tatgatatca cctcaggagg ctctttttaa 116340

aaatatataa gtagttaatt tctaatttct gaataggtgg ggaacctccc tgaagttttc 116400

tcttgtttta cacatgtcat tggcatccag gttgagagct ccatctcctg atcatagcct 116460

ctagtaaatc ttgacggagg aattctcttt aagcccaggg tcttgctttc agacttcaga 116520

aaagaggagt ttttttaaat aaaaccttgt ctggccctcc cgcaatggat gcagaaggta 116580

gactgttttc tttcttttaa ttcacactca gacgttttcg taaggggctt ggtcctggca 116640

aagtgggcct cacatacaaa ccacccactt tcctgaagcg tgattgatta gcaaagctgt 116700

tctgctcaag ggcagcctgt tttccccagc ctggatgctg acaggtccga catgcacaga 116760

ttttcaagca ggtcgccagt ccccaggctg caggctgtag gccaggacgc ttgttcttga 116820

gggagaagag aggagaagaa atccactccg ggggcaagaa ttaagctata ttatagaatt 116880

cccaagacac agcagggcag gccaacatag tccttgttta gagagcccct gatggtgttg 116940

ggtgccaaga aaaccatggc tgcacaagac acacagagtg aaggtgaata taaagatgtt 117000

taggcaaagc ctgtgcatat ggtactgatc cccatttgtc taagaacctc taaacatcaa 117060

agagagttaa agaaagatag aaatttgatg cctaatcaaa gtagcctatg atggaagttt 117120

ggaaatacag ccaagcaata atactgtaaa cagaacgagg tacagatcat gtctttgcat 117180

gtttgtctct gtggcatcta acagcgtgtc ttttacaagt agaatctgca taaatatata 117240

gtcacaaaat gttagagctg aaaattatct tacaaaccgt cttgtccagg cctcaccatt 117300

ttaggaatga gttaacagag gtacagacag gttaggtaag tggcctcagt tgttctgagt 117360

cagaccaggt cttctaaatc ttagtgaagt agttgtcata aaattgtgct gccagtattc 117420

taacaaatgt tatgtgaatg taggaatatt ttattttttt tgagactgag tcttgctctg 117480

tcgcccaggc tggagtgcag tggcccgatc tcgtctcact gcaacctccg cctcctgagt 117540

tcaagtgatt ctcctgcctc aggcacccaa gtacctggga ttacaggcat gcaccaccat 117600

gcctggctaa tttttgtatt tttagtagag acagggtttc accatgttcg ccaggctggt 117660

cagaaactcc tgacctcaag tgatccgcct gcttcggcct ctccaagtgc tgggattaca 117720

ggcatgagac actgtgccca gccaaaggaa tacatttatt tccttttttt cattgtagaa 117780

tttattatta ttattatact ttaatttctg gggtacatgt gcagaacgtg caggcttctt 117840

acataggtat acacgtgcca tggtggtttg ctgcactcat caccctgtca catacattag 117900

gtatttctcc taatgctatc cctcccctag acccccaccc cctaacaggc cccagtgtgt 117960

gatgttctcc tccctaggtt catgttgttc tcattgttca actcctactt acgagtgaga 118020

acatgtggtg ttaggttttc tgttcttgtg atagtttgct gagaatgatg gtttccagtt 118080

tcattcatgt tcctgcaaag gacatgaact catccttttt tagagctgca tagtattcca 118140

tggtgtatat gtgccacagt ttctttatcc agtctattat tgatggacat ttgggttggt 118200

tccaagtcgt cgctattgtg aatagtgcca caacaaacat acatgtgcat aaatccttct 118260

actatgaaga cacatttatt tcctttttaa agagatttat ttaagagtca ctgattccgt 118320

aaaatcatgg aaagtcatct ccttaattta cttatgtatt aaccaaagga gattccccca 118380

aggtactttc tattaggggc ggtgggaaaa gggagggtta taaggatgaa ttgactagcg 118440

tcttttgaaa gactttcagg aatttgggtc ttaagacatt ttggccatct tacagaaagt 118500

cttaaatgtc agaattgggt gaaaaaaatt taacttttct cacaatggtt tgttatatgc 118560

tcaaggtgca gatagcttgg tagggacaat tcagcctgcg gttaagagtg gtctctatgt 118620

gtacgtcagt aaactggcta tcagcgtagc agcaggagca gaaatcatca agaccgtgga 118680

ccccccagcc tgtcacttga cttctgctcc gtaatgctgc ctgcacattg cccatttggt 118740

gcaggttatg cctggcttgt ttcaaacatc ccgtgcctgc tggagctgag gatgcagcgg 118800

attcattagc tccataggaa tggacccctt cattcaaagc tcaatttggc ccaggcgcag 118860

tggctcatgc ctgtatctca gcactttgga aggctgaggt gggaggatca cttgagccca 118920

ggagttcaag accagcctag gcaacctagc gagaccccat ctctataaaa atattaaaaa 118980

attaaccagg cgtgtcccag ctatttggga aactgaggtg ggagaatcac tttttcccag 119040

gagttgatga gttttctccc acccgtgttg agctatgttg caccattgca ctccagcctg 119100

agtgatagag caagaccctg gctctaaaag aaaacaaaac aaaaaataaa gcttgatttg 119160

ttttcccatc ccatggccca ctgccaactc tatcattttt ggctcttgac tgtcttatac 119220

gcgggagtgt agggagaaac ttttgccagt cccttcaaag atggctttga caatctgttg 119280

tcctgaataa atttgaacac ctgacaaaag agtgtctaga atcttccttt cctttacaaa 119340

agcaggtcat ggggccaaga ccagagtcaa tgtggaagca atttcaggat gagaaattca 115500

ttagatgtca ttatgtaact atttactacc catggagtaa ttaaccagcc cctgatgatg 115560

gacacctgtt tatttccagt cttttggtat tgcagataat gctccaatag ataatcttgt 115620

atattagtca gttcatatgt gagcagggta agtaccagaa gtagtactga ccctgtgctg 115680

gatagaggga agatgccttc tcaattatct atctatccta tttctgtggt gctgtttctc 115740

tagatatttt aagcttgtgt ttttctgtca ctcgtgcagg agctttgaaa atgtgaaaag 115800

actttagata ggaaatgcat ataaactgaa ttaattagaa actcactect aaaataacaa 115860

aaaacatgaa agctagaata gaaatcaaat aattttgagt aaagtaatgt gtacattatt 115920

tgaagaaata caagtatgtc tgttataaca atactttaca tttctgttgt gtttacagca 115980

tagaaacact tagtttgctt ttagtatctc aattctcaga acaattctat gagttgaaag 116040

tataattggc cccattatgt gtgtgtatgt gtgtgtgtgt gtgcgtgtgc atatgtatga 116100

atgtatttaa aggcttagag aagttaccta acttgcccca actaacaagt aatagccaga 116160

atatatacco agccctgtga caataaactt gacgttgtcc cattaatcgc atcttactag 116220

tagggacttg tatcttgtat ctggcttagc ttctaaagat atacatgtga tcaacttgct 116280

aattgctttg ctagtacaat cacaatcata tatgatatca cctcaggagg ctctttttaa 116340

aaatatataa gtagttaatt tctaatttct gaataggtgg ggaacctccc tgaagttttc 116400

tcttgtttta cacatgtcat tggcatccag gttgagagct ccatctcctg atcatagcct 116460

ctagtaaatc ttgacggagg aattctcttt aagcccaggg tcttgctttc agacttcaga 116520

aaagaggagt ttttttaaat aaaaccttgt ctggccctcc cgcaatggat gcagaaggta 116580

gactgttttc tttcttttaa ttcacactca gacgttttcg taaggggctt ggtcctggca 116640

aagtgggcct cacatacaaa ccacccactt tcctgaagcg tgattgatta gcaaagctgt 116700

tctgctcaag ggcagcctgt tttccccago ctggatgctg acaggtccga catgcacaga 116760

ttttcaagca ggtcgccagt ccccaggctg caggctgtag gccaggacgc ttgttcttga 116820

gggagaagag aggagaagaa atccactccg ggggcaagaa ttaagctata ttatagaatt 116880

cccaagacac agcagggcag gccaacatag tccttgttta gagagccct gatggtgttg 116940

ggtgccaaga aaaccatggc tgcacaagac acacagagtg aaggtgaata taaagatgtt 117000

taggcaaaga ctgtgcatat ggtactgato cccatttgtc taagaacctc taaacatcaa 117060

agagagttaa agaaagatag aaatttgatg cctaatcaaa gtagcctatg atggaagttt 117120

ggaaatacag ccaagcaata atactgtaaa cagaacgagg tacagatcat gtctttgcat 117180

gtttgtctct gtggcatcta acagcgtgtc ttttacaagt agaatctgca taaatatata 117240

gtcacaaaat gttagagctg aaaattatct tacaaaccgt cttgtccagg cctcaccatt 117300

ttaggaatga gttaacagag gtacagacag gttaggtaag tggcctcagt tgttctgagt 117360

cagaccaggt cttctaaatc ttagtgaagt agttgtcata aaattgtgct gccagtatto 117420

taacaaatgt tatgtgaatg taggaatatt ttattttttt tgagactgag tcttgctctg 117480

tcgcccagga tggagtgcag tggcccgatc tcgtctcact gcaacctccg cctcctgagt 117540

tcaagtgatt ctcctgcctc aggcacccaa gtacctggga ttacaggcat gcaccaccat 117600

gcctggctaa tttttgtatt tttagtagag acagggtttc accatgttcg ccaggctggt 117660

cagaaactcc tgacctcaag tgatccgcct gcttcggcct ctccaagtgc tgggattaca 117720

ggcatgagac actgtgccca gccaaaaggaa tacatttatt tccttttttt cattgtagaa 117780

tttattatta ttattatact ttaatttctg gggtacatgt gcagaacgtg caggcttctt 117840

acataggtat acacgtgcca tggtggtttg ctgcactcat caccctgtca catacattag 117900

gtatttctcc taatgctatc cctcccctag acceccacce cctaacagga cccagtgtgt 117960

gatgttctcc tccctaggtt catgttgtta tcattgttca actcctactt acgagtgaga 118020

acatgtggtg ttaggttttc tgttcttgtg atagtttgct gagaatgatg gtttccagtt 118080

tcattcatgt tcctgcaaag gacatgaact catccttttt tagagctgca tagtattcca 118140

tggtgtatat gtgccacagt ttctttatcc agtctattat tgatggacat ttgggttggt 118200

tccaagtcgt cgctattgtg aatagtgcca caacaaacat acatgtgcat aaatccttct 118260

actatgaaga cacatttatt tcctttttaa agagatttat ttaagagtca ctgattccgt 118320

aaaatcatgg aaagtcatct ccttaattta cttatgtatt aaccaaagga gattccccca 118380

aggtactttc tattaggggc ggtgggaaaa gggagggtta taaggatgaa ttgactagcg 118440

tcttttgaaa gactttcagg aatttgggtc ttaagacatt ttggccatct tacagaaagt 118500

cttaaatgtc agaattgggt gaaaaaaatt taacttttct cacaatggtt tgttatatga 118560

tcaaggtgca gatagcttgg tagggacaat tcagcctgcg gttaagagtg gtctctatgt 118620

gtacgtcagt aaactggcta tcagcgtaga agcaggagca gaaatcatca agaccgtgga 118680

cccccccagcc tgtcacttga cttctgctcc gtaatgctgc ctgcacattg cccatttggt 118740

gcaggttatg cctggcttgt ttcaaacatc ccgtgcctgc tggagctgag gatgcagcgg 118800

attcattage tccataggaa tggacccctt cattcaaage tcaatttggc ccaggcgcag 118860

tggctcatgc ctgtatctca gcactttgga aggctgaggt gggaggatca cttgagccca 118920

ggagttcaag accagcctag gcaacctaga gagaccccat ctctataaaa atattaaaaa 118980

attaaccagg cgtgtcccag ctatttggga aactgaggtg ggagaatcac tttttcccag 119040

gagttgatga gttttctccc acccgtgttg agctatgttg caccattgca ctccagcctg 119100

agtgatagag caagaccctg gctctaaaag aaaacaaaac aaaaaataaa gcttgatttg 119160

ttttcccatc ccatggccca ctgccaactc tatcattttt ggctcttgac tgtcttatac 119220

gcgggagtgt agggagaaac ttttgccagt cccttcaaag atggctttga caatctgttg 119280

tcctgaataa atttgaacac ctgacaaaag agtgtctaga atcttccttt cctttacaaa 119340



gtgtaagggg tcagatgtat tgcccctttt gggatataaa tcagttattg ttctgccagc 119400

cactgggaac attttagaag cccatttatt actatctgca atggtacctc atatttggtt 119460

tcctgtgtca taaagaaaaa cctgcaaata cctaaaagta aggattccag tgaaatgtgg 119520

gttctgcttc actctgtttg gtgtgggagg ctgtgtaagt ctaactctaa gaataccggt 119580

agtggtatct atcttcattc taagaactga gggaggcgag gtttgtgcag aattaaatca 119640

ccctgtcata tctgtgaggg cttcctgcag aacgaaggca agtaaaccca aacaaacaaa 119700

acaggaacat gttggaaaca gtcagaggta tacgtctgga actaaggtta cgagctgagc 119760

cttgaaaagt tcatgagaga ctggcttgct tgaaaatatc cttcgtgtgt gtgtgtgtgc 119820

gtgtgtgtgt gtgcatgtgt gcgcgttgtt ttgtttgtta cggttttggt ccgtgctacc 119880

gtatttaccc catgtgtggt ggttggaaat gtcagggttt cttgattgaa aaaggaaata 119940

agagattatg ccactcacag cacagaagtg ggatgagcct cactatggtg tatacgtgtg 120000

cgtctgtgtg tttatgtctg tgtcatctcc atgtgtttct gtgccagtgt ctgtgtgtct 120060

gtgcatatgt agtgtgtctg cgtgtctgta cctgtgtgta tgtctgtgta catgtgtctg 120120

cgtgtatgtg tgtgtctctg tgtatgtgtc tgtgcatgtg ttgtatgtgt gtctatgttg 120180

tgtctgtatc tgtgtgtgtg ttgtgtggta tctgtgtgtg tgggtctgtg catgtgtctg 120240

tgtgttgtgt gtgtctctgt gtctgtgtat gcatgtgtct ctgtgtgtgt tgtctatgtg 120300

catttgtctg cgtgtgtctc tgtgtatgtg cctatgttgt gtagtgtttg tatgtttatg 120360

gctgtgtgtg ttgtgtgtgt ctatgcatgt ctgtgtgtgt tgtgtgtgtc tctgtgtctg 120420

tgtgcctgtg tgtcttgtgt gtgcatgttg tgtagtatat gtgtgtgtct ctgtgtctgt 120480

gcatgtgtct gtgtgtgttg tgtgtgtgca tttgtctgtg tgtttctgtg tgcatgtgtt 120540

gtgtagtgtg tgtgttgtgt gtgtctgtgt gttgtgcgtg tctgtgtatg tgtctatgtg 120600

atgtgtgtgg tgtgtgtgtc tgcgtctctg tgtctgtgcc tgtacatggg tctgtgtgtg 120660

tgttgtgtgt gtgcatttgt gtgtctctat gtgtgcatgt gttgtgtagt gtgtgtgtct 120720

tttgtatgtc tgtgtctgta tgtcagtgtg tgtctgtgtg tgtctgtgta tgtctgtggg 120780

tgtctctgtg tctgtgtgtc agtgtgtgtc tgtgtgtgtc tctgtgtcag tgtgtgtctc 120840

tgtgtctgtg tgtgtctgta tatgtctgtg tgtgtgtctc tgtgtctgtg tgtcactgtg 120900

tgtctttgtg tgtgtctctg tgtctatgtg tgtctgtgta tgtctgtgtg tctgtgtgtc 120960

tctgtgtcag tgtgtgtctg tgtctctgtg tctgtgtgtc tctgtgtcag tgtgtgtctg 121020

tgtgtgtccc tgtgtctgtg tgtgtctgtg tgtgtgtgtc tctgtgtgtc agtgtgtgtg 121080

tctgtgtctg ttgtgtcttt gtgtctgtgt gtgtctgtgt atgtctgtgt gtgtgtctct 121140

gtgtctgtgt gtcagtgtgt gtctgtgtgt gtgtctctgt gtctatgtgt ctgtgtgtca 121200

atgtgtgtct gtgtctatgt gtgtctgtgt gtcaatgtgt gtctgtgtct atgtgtgtct 121260

gtgtgtcaat gtgtgtctgt gtgtgtctct gtcagtgtgt gtctgtgtgt gtctctgtgt 121320

ctgtgtgtca gtgtgtgtct gtgtgtgtct ctgtgtctat gtgtgtctgt gtgtcaatgg 121380

gtgtctgtgt gtgtctatgt cagtgtgtgt ctgtgtgtgt ctctgtgtct gtgtgtgtgt 121440

ctctgtgtct gtgtcagtgt gtgtctgtgt gtgtctctgt gtctatgtgt gtctctgtgt 121500

cagtgtgtgt ctgtgtgtgt gtctctatgt cagtgtgtgt ctgtgtgtgt ttgtgtgtgt 121560

ctgtgtgtgt ctctgtgtgt gtgtgtgtgt gtatgtctgt gtgtgtgtgt ctctacatct 121620

ttgcgtatac aggggcatag catagtcatg caaaaccgtc ttccttcaac tcatagttct 121680

ctccttcctc aaccagaagc cactctgctt tgttgtgaaa acaaataaac tactttctta 121740

caaaagaaag accaaataac ctgaaaagct caaataaaat ccaccttatg atacaatatt 121800

aagaaacaga aattttcaat ggagaaaatc ccacaccaga ctgaggaaga cagatcagtt 121860

taactggagt ctctgtttgt tttatatttc ttttctactc tccactccca tttgccaaca 121920

aaactatgct ctctcacagg ggacaggttc acccctcaat gtctgactaa catgcttttc 121980

atttgaattc aaaatatttg gtgacgattg gcaaagaatg aggatgggaa attgaatatt 122040

acatcatctt atgaaagctt cctcctccct cacttccttc ttcctttctt cctcctttct 122100

ctcccttttt ccctccctcc tttcctctct cccttccctt ttctgttcct gctgtgaccg 122160

ttcccctgat tgagcagacg tggacatggg ggagtcaact gtaggagtga ctggcgcctc 122220

acagacaccg tcctctgagg tagctgtcac cagaggattg tcactgaaaa tgcaagaaga 122280

gtttggcatt tgattgcatt ctgcacaatt caagcaggac aaattgctgc agaagatgac 122340

accagaaata gccaccatgt agtgggttct caccacatga cagacacggt gctgctataa 122400

gcttgtgact tgcactgtct gagccctgaa cacctgtagc aggtacgagc atttgctcca 122460

ttttcagacc aggagacagc agctcaaaga aagtgaacga tttgtcagtg gtcacacagc 122520

taggaagtgg cagggggcgc ttagccgggt tggactctga aggtcatgca gcatctttac 122580

acagacccaa acccttcaaa tcgatttcca cccatgtgtg tttggcagcc acatgtcaac 122640

aagccataac tttcttacct atttcgggaa aacattattt tctctcacct gtatttatcg 122700

tcatcctatt tctgttgcaa gaaatcaaaa cgtgaagaag atagatttga agaagacctt 122760

tttttggcta cttctgatga tgagatgcag ttaggaagat ggagttcaga tgctaaaata 122820

ttggaatttc tgattgatgc atattcatgg ttagagggaa agtaagttgc actgtggagt 122880

taagaaatct gagaaataca ggaaatccaa gctgagaaaa actcataact atgatgtttc 122940

catgtgcagg aaacttcagg tccttctgcg cccaaccttc ctggaaagct tttatttaaa 123000

aaagttttta aaatttttat ttagttattt ttaattgaca aacaaaaatt gtatataaag 123060

gcttttgtat tttatcccgt atgataaagg gccgcacggt tctttcttga tgcctgagtt 123120

aagtgagcat attaacagca tgcagcgttc agctctcatt aattttcaat aggctcattt 123180

acctttgacc cttttatttc aaagccaaaa aaaagaccat acatagagag aaacgattgc 123240

gtgtaagggg tcagatgtat tgcccctttt gggatataaa tcagttattg ttctgccaga 119400

cactgggaac attttagaag cccatttatt actatctgca atggtacctc atatttggtt 119460

tcctgtgtca taaagaaaaa cctgcaaata cctaaaagta aggattccag tgaaatgtgg 119520

gttctgcttc actctgtttg gtgtgggagg ctgtgtaagt ctaactctaa gaataccggt 119580

agtggtatct atcttcatto taagaactga gggaggcgag gtttgtgcag aattaaatca 119640

ccctgtcata tctgtgaggg cttcctgcag aacgaaggca agtaaaccca aacaaacaaa 119700

acaggaacat gttggaaaca gtcagaggta tacgtctgga actaaggtta cgagctgaga 119760

cttgaaaagt tcatgagaga ctggcttgct tgaaaatatc cttcgtgtgt gtgtgtgtgc 119820

gtgtgtgtgt gtgcatgtgt gcgcgttgtt ttgtttgtta cggttttggt ccgtgctacc 119880

gtatttacco catgtgtggt ggttggaaat gtcagggttt cttgattgaa aaaggaaata 119940

agagattatg ccactcacag cacagaagtg ggatgagect cactatggtg tatacgtgtg 120000

cgtctgtgtg tttatgtctg tgtcatctcc atgtgtttct gtgccagtgt ctgtgtgtct 120060

gtgcatatgt agtgtgtctg cgtgtctgta cctgtgtgta tgtctgtgta catgtgtctg 120120

cgtgtatgtg tgtgtctctg tgtatgtgtc tgtgcatgtg ttgtatgtgt gtctatgttg 120180

tgtctgtatc tgtgtgtgtg ttgtgtggta tctgtgtgtg tgggtctgtg catgtgtctg 120240

tgtgttgtgt gtgtctctgt gtctgtgtat gcatgtgtct ctgtgtgtgt tgtctatgtg 120300

catttgtctg cgtgtgtctc tgtgtatgtg cctatgttgt gtagtgtttg tatgtttatg 120360

gctgtgtgtg ttgtgtgtgt ctatgcatgt ctgtgtgtgt tgtgtgtgtc tctgtgtctg 120420

tgtgcctgtg tgtcttgtgt gtgcatgttg tgtagtatat gtgtgtgtct ctgtgtctgt 120480

gcatgtgtct gtgtgtgttg tgtgtgtgca tttgtctgtg tgtttctgtg tgcatgtgtt 120540

gtgtagtgtg tgtgttgtgt gtgtctgtgt gttgtgcgtg tctgtgtatg tgtctatgtg 120600

atgtgtgtgg tgtgtgtgtc tgcgtctctg tgtctgtgcc tgtacatggg tctgtgtgtg 120660

tgttgtgtgt gtgcatttgt gtgtctctat gtgtgcatgt gttgtgtagt gtgtgtgtct 120720

tttgtatgtc tgtgtctgta tgtcagtgtg tgtctgtgtg tgtctgtgta tgtctgtggg 120780

tgtctctgtg tctgtgtgtc agtgtgtgtc tgtgtgtgtc tctgtgtcag tgtgtgtctc 120840

tgtgtctgtg tgtgtctgta tatgtctgtg tgtgtgtctc tgtgtctgtg tgtcactgtg 120900

tgtctttgtg tgtgtctctg tgtctatgtg tgtctgtgta tgtctgtgtg tctgtgtgtd 120960

tctgtgtcag tgtgtgtctg tgtctctgtg tctgtgtgtc tctgtgtcag tgtgtgtctg 121020

tgtgtgtccc tgtgtctgtg tgtgtctgtg tgtgtgtgtc tctgtgtgtc agtgtgtgtg 121080

tctgtgtctg ttgtgtcttt gtgtctgtgt gtgtctgtgt atgtctgtgt gtgtgtctct 121140

gtgtctgtgt gtcagtgtgt gtctgtgtgt gtgtctctgt gtctatgtgt ctgtgtgtca 121200

atgtgtgtct gtgtctatgt gtgtctgtgt gtcaatgtgt gtctgtgtct atgtgtgtct 121260

gtgtgtcaat gtgtgtctgt gtgtgtctct gtcagtgtgt gtctgtgtgt gtctctgtgt 121320

ctgtgtgtca gtgtgtgtct gtgtgtgtct ctgtgtctat gtgtgtctgt gtgtcaatgg 121380

gtgtctgtgt gtgtctatgt cagtgtgtgt ctgtgtgtgt ctctgtgtct gtgtgtgtgt 121440

ctctgtgtct gtgtcagtgt gtgtctgtgt gtgtctctgt gtctatgtgt gtctctgtgt 121500

cagtgtgtgt ctgtgtgtgt gtctctatgt cagtgtgtgt ctgtgtgtgt ttgtgtgtgt 121560

ctgtgtgtgt ctctgtgtgt gtgtgtgtgt gtatgtctgt gtgtgtgtgt ctctacatct 121620

ttgcgtatac aggggcatag catagtcatg caaaaccgtc ttccttcaac tcatagttct 121680

ctccttcctc aaccagaaga cactctgctt tgttgtgaaa acaaataaac tactttctta 121740

caaaagaaag accaaataac ctgaaaagct caaataaaat ccaccttatg atacaatatt 121800

aagaaacaga aattttcaat ggagaaaato ccacaccaga ctgaggaaga cagatcagtt 121860

taactggagt ctctgtttgt tttatatttc ttttctactc tccactccca tttgccaaca 121920

aaactatgct ctctcacagg ggacaggttc accectcaat gtctgactaa catgcttttc 121980

atttgaatto aaaatatttg gtgacgattg gcaaagaatg aggatgggaa attgaatatt 122040

acatcatctt atgaaagctt cctcctccct cacttccttc ttcctttctt cctcctttct 122100

ctcccttttt ccctccctcc tttcctctct cccttccctt ttctgttcct gctgtgaccg 122160

ttcccctgat tgagcagacg tggacatggg ggagtcaact gtaggagtga ctggcgcctc 122220

acagacaccg tcctctgagg tagctgtcac cagaggattg tcactgaaaa tgcaagaaga 122280

gtttggcatt tgattgcatt ctgcacaatt caagcaggac aaattgctgc agaagatgac 122340

accagaaata gccaccatgt agtgggttct caccacatga cagacacggt gctgctataa 122400

gcttgtgact tgcactgtct gagccctgaa cacctgtage aggtacgaga atttgctcca 122460

ttttcagacc aggagacaga agctcaaaga aagtgaacga tttgtcagtg gtcacacaga 122520

taggaagtgg cagggggcgc ttagccgggt tggactctga aggtcatgca gcatctttac 122580

acagacccaa acccttcaaa tcgatttcca cccatgtgtg tttggcagcc acatgtcaac 122640

aagccataac tttcttacct atttcgggaa aacattattt tctctcacct gtatttatcg 122700

tcatcctatt tctgttgcaa gaaatcaaaa cgtgaagaag atagatttga agaagacctt 122760

tttttggcta cttctgatga tgagatgcag ttaggaagat ggagttcaga tgctaaaata 122820

ttggaattta tgattgatga atattcatgg ttagagggaa agtaagttga actgtggagt 122880

taagaaatct gagaaataca ggaaatccaa gctgagaaaa actcataact atgatgtttc 122940

catgtgcagg aaacttcagg tccttctgcg cccaaccttc ctggaaagct tttatttaaa 123000

aaagttttta aaatttttat ttagttattt ttaattgaca aacaaaaatt gtatataaag 123060

gettttgtat tttatcccgt atgataaagg gccgcacggt tctttcttga tgcctgagtt 123120

aagtgagcat attaacagca tgcagcgttc agctctcatt aattttcaat aggctcattt 123180

acctttgace cttttatttc aaagccaaaa aaaagaccat acatagagag aaacgattgc 123240



attatagctc ctccttcaat atgagtcgct caatctctaa tggtttcttt ccatcgagaa 123300

gaaggtttta gtaaccaagt gactaagtta cctagctaaa ctcccccctc cttctttatc 123360

aatacttaat tagtattgat gcttttcttg gctaaatctc atttcagagc ctgcacaact 123420

gaactttttc cataaatgaa ccttttaaaa tgtgtatttg aaatatcttt cagcctaaga 123480

aaatagtttt taacaagtta tgcattgatt tcctcttact ctgaaatatt tctcaagtga 123540

tttttcctga aagattcttt gtggttcatt gaacacaaaa aacaaaccgt gtaccaggtc 123600

tggtagaggt tacagggata cagataactt ggcatttgtt cccaaggagc ttaggtctcc 123660

aagaggaaat aagacacttc gacaaatagc cacaaggtaa aatagagaat tgtccagtgc 123720

tgtaatttaa ctgctgattc cgctgtacct aaaagctggt taaattatag ttttattgaa 123780

tgctaacaaa ctcttattcc cctcctgcat ggaattttaa aaacctttta ttttctctgg 123840

gctataatta tggtgaccac attttccatg gcaaaaatta agacacgtcg tctgacaaag 123900

gattcttgtg ccacttctag gtgtgagacc acccatactt agattttttt taaagcaggc 123960

ttttttaggc aggccctata aaaatagagg tttgttaaat aggtgtgttt ttagactttt 124020

cattaaaagc ctacaataca aacagtattt tattttgtat ctgaatcaac atgttatatc 124080

ctaaagcact attttacagc ctaagggtgt gtgttagtct attcataaaa acatactgct 124140

gcatagagca ataatacctg ccattatcta ggtgtaataa aaaggtccca agtggtcctc 124200

tccaggtctt taattttcct tttgaagata aagctccttc tttcactttc atggttcaag 124260

atttttggac cttgcaagtg attgctattg aagtgtgcca gatgtgagca gttgtgagca 124320

tagtacttta aaagaaggtg aaggagtgac tttttcttcc ttattgtctc ccctactacc 124380

atctgtagtt tctacacatg taacttttcc aaaacagcaa ggcatgggaa gggataccag 124440

ccagggccgc cacagtccag gcatgggact tctgaagtga ggagatagag atgaaagcgg 124500

cctgtattga taaatgacag atgatgaaac caaggcctgc tggaccaaga ttcaatgact 124560

tacccaaagc tacacagctt gttggtggca gagttagctc ccaatcccca gctttgtgag 124620

caagggaggt ttccatcccc actatgatgt tttcttggtg ttctggggtc actctggtcg 124680

atttccatcc actgtgatgt tgggtatgcc ccctccatgt gactacataa ttctagaatc 124740

ataattctaa aatgatatat cactgcacta tcatgggaaa ataagctgga agagctggag 124800

aggcgatgcc tgccaccact ggctcttcta tagaggtgac cttgcaggtt accaggactt 124860

ccccaggccg actctcagat cctgaagctg agtccaaggc aagccttata cgccatggtt 124920

cctgctctcc tgggtatcac tgacctactg ctgatccagg aacccttggg atcagacttt 124980

tcccattaat gctttgttta tggttaaaat atcacagagt ttagtgggac cactgctgtc 125040

tttattagat ggtttttata cttaattatt ttgtaacatg gctgcacttg taagttatct 125100

gctgattttt ttgtagttca taagcataat gattgggtat tcatagtcat atgtgagatg 125160

tgccaacctc aatctctatg ctacagtata gagtatacta taataatcac tatattatta 125220

cagcctggcc aacatggtga aatcccgtct ctactaaaaa tacaaaaatt agctgggcgt 125280

ggtagcgcac gcctgtaatc ccagctacta gggagactga ggcaggagaa ttgcttgaat 125340

cctgtggggc agaggttgca gtgagccgag atcatgccac tgcactccag cctggacaat 125400

agagtgagac tccatctcaa aaaaaaaaaa agaaaaaagt ttaaaaatgt atctcttcca 125460

ttaaaaacat atccaataat tctgctaaga tatttgactg accttcacat tcagcctcat 125520

tccagtgtaa cttcccattc attcatttca ttcaatggct atttattgag cacctactat 125580

ctggcagaca cttttctgct tcagcatcaa acaaatagac aaaaattcca gcctgtttgt 125640

ggtttatatg ggattggatg gtgctaataa ctgtatcgaa aaataaaaac tattagcttg 125700

ccaaaaattt ggattactgt gggagcagag agctaaagga aaagggaact catatgtatt 125760

gaatatcagt gactatgtca tatgctgtgt tgtgtggttt atctcattta atcatcacag 125820

cagccctgtg aaagatgaat atgattattt ttatttttta cagatgaaga accaagattt 125880

aggaatataa tatatcttgc ttaaggtcat actagtgagg aaataaatct acatcagtct 125940

tttcaatacc atgctagatg tgatgatatc attttagaac catatgtttg atatatggac 126000

caccatactg aaacctcagg gcacattttt gtccactaat aatatatatc aaggaatgtc 126060

atttcacaga tgcatggata cggaaaatgt gtgtgtgtgt gtatatatat gtatgtgtat 126120

atatatgtgt gtgtgtattt gtatgtgtgt gtgtgtatac acacacacac acacacacac 126180

acacacatac atactactcc gccttaagaa tattttcata tgcaactaca tggatgattc 126240

ttgaggacat catgctcagt gaaataaacc agtcacagaa ggacaaatac tgcatgattc 126300

cacttatatg agcatctaca gtagccaaat tcacagaagc cgagaacaca gtggtggttg 126360

tcagggccta ggggaagaga gaaatgggga gttgcccttc aacaggaata aagaataagc 126420

aaatctcatg ttaagagttc ttaacacaca cactcacaca cagacacaca caaatgtcac 126480

tttaatggac atgtttaaaa catcatttga aatgtagttg ttaagttcat gttctcctta 126540

tcatttttgt agattgatcc tcatttctga atagcagtaa tcactacagt acactctcct 126600

ttcataacag gcatcttcca tggaatacct tgccccagat tagcaatttg atgaccacag 126660

taacatgtgc ttctcagata acacatgacc tttcatttgg ctgagaactc agcggttgac 126720

tttgctaaaa ataggtcttt aatggttgag tgtgacattt catcacgggg tgttatttgg 126780

gagtttttct cttcatacat gaaacaagta tggctgtaga attgattacc cttgtttcct 126840

tgatgaaacg cattcagaat ttcaaagata ttgaaaatat ttttggccaa aattagttac 126900

acagaagtat ggaatctgtc agtgcttggg gacaaaaccc ttctgtgtat tgaaaatgca 126960

gaagtagaca gggaagcatt tctggggagg agtgagaagc tgtattaagt ctggatgctg 127020

gggcaggggt gaaggaggag gtcttgatga tgtaggtctt gaccaggttg gagctgatgc 127080

aatggcaagt gctgtggccg tggtatcccc tggtgatgtc attccaagga gccagctgcc 127140

attatagctc ctccttcaat atgagtcgct caatctctaa tggtttcttt ccatcgagaa 123300

gaaggtttta gtaaccaagt gactaagtta cctagctaaa ctcccccctc cttctttatc 123360

aatacttaat tagtattgat gcttttcttg gctaaatctc atttcagage ctgcacaact 123420

gaactttttc cataaatgaa ccttttaaaa tgtgtatttg aaatatcttt cagcctaaga 123480

aaatagtttt taacaagtta tgcattgatt tcctcttact ctgaaatatt tctcaaagtga 123540

tttttcctga aagattcttt gtggttcatt gaacacaaaa aacaaaccgt gtaccaggtc 123600

tggtagaggt tacagggata cagataactt ggcatttgtt cccaaggage ttaggtctcc 123660

aagaggaaat aagacacttc gacaaatage cacaaggtaa aatagagaat tgtccagtgc 123720

tgtaatttaa ctgctgatta cgctgtacct aaaagctggt taaattatag ttttattgaa 123780

tgctaacaaa ctcttattcc cctcctgcat ggaattttaa aaacctttta ttttctctgg 123840

gctataatta tggtgaccac attttccatg gcaaaaatta agacacgtcg tctgacaaag 123900

gattcttgtg ccacttctag gtgtgagacc acccatactt agattttttt taaagcagga 123960

ttttttaggc aggccctata aaaatagagg tttgttaaat aggtgtgttt ttagactttt 124020

cattaaaaga ctacaataca aacagtattt tattttgtat ctgaatcaac atgttatato 124080

ctaaagcact attttacage ctaagggtgt gtgttagtct attcataaaa acatactgct 124140

gcatagagca ataatacctg ccattatcta ggtgtaataa aaaggtccca agtggtcctc 124200

tccaggtctt taattttcct tttgaagata aagctccttc tttcactttc atggttcaag 124260

atttttggac cttgcaagtg attgctattg aagtgtgcca gatgtgagca gttgtgagca 124320

tagtacttta aaagaaggtg aaggagtgac tttttcttcc ttattgtctc ccctactacc 124380

atctgtagtt tctacacatg taacttttcc aaaacagcaa ggcatgggaa gggataccag 124440

ccagggccgc cacagtccag gcatgggact tctgaagtga ggagatagag atgaaagcgg 124500

cctgtattga taaatgacag atgatgaaac caaggcctgc tggaccaaga ttcaatgact 124560

tacccaaage tacacagctt gttggtggca gagttagctc ccaatcccca gctttgtgag 124620

caagggaggt ttccatcccc actatgatgt tttcttggtg ttctggggtc actctggtcg 124680

atttccatcc actgtgatgt tgggtatgcc ccctccatgt gactacataa ttctagaatc 124740

ataattctaa aatgatatat cactgcacta tcatgggaaa ataagctgga agagctggag 124800

aggcgatgcc tgccaccact ggctcttcta tagaggtgac cttgcaggtt accaggactt 124860

ccccaggccg actctcagat cctgaagctg agtccaaggc aagccttata cgccatggtt 124920

cctgctctcc tgggtatcac tgacctactg ctgatccagg aacccttggg atcagacttt 124980

tcccattaat gctttgttta tggttaaaat atcacagagt ttagtgggac cactgctgtc 125040

tttattagat ggtttttata cttaattatt ttgtaacatg gctgcacttg taagttatct 125100

gctgattttt ttgtagttca taagcataat gattgggtat tcatagtcat atgtgagatg 125160

tgccaacctc aatctctatg ctacagtata gagtatacta taataatcac tatattatta 125220

cagcctggcc aacatggtga aatcccgtct ctactaaaaa tacaaaaatt agctgggcgt 125280

ggtagcgcac gcctgtaatc ccagctacta gggagactga ggcaggagaa ttgcttgaat 125340

cctgtggggc agaggttgca gtgagccgag atcatgccac tgcactccag cctggacaat 125400

agagtgagac tccatctcaa aaaaaaaaaa agaaaaaagt ttaaaaatgt atctcttcca 125460

ttaaaaacat atccaataat tctgctaaga tatttgactg accttcacat tcagcctcat 125520

tccagtgtaa cttcccattc attcatttca ttcaatggct atttattgag cacctactat 125580

ctggcagaca cttttctgct tcagcatcaa acaaatagac aaaaattcca gcctgtttgt 125640

ggtttatatg ggattggatg gtgctaataa ctgtatcgaa aaataaaaac tattagcttg 125700

ccaaaaattt ggattactgt gggagcagag agctaaagga aaagggaact catatgtatt 125760

gaatatcagt gactatgtca tatgctgtgt tgtgtggttt atctcattta atcatcacag 125820

cagccctgtg aaagatgaat atgattattt ttatttttta cagatgaaga accaagattt 125880

aggaatataa tatatcttgc ttaaggtcat actagtgagg aaataaatct acatcagtct 125940

tttcaatacc atgctagatg tgatgatato attttagaac catatgtttg atatatggac 126000

caccatactg aaacctcagg gcacattttt gtccactaat aatatatatc aaggaatgto 126060

atttcacaga tgcatggata cggaaaatgt gtgtgtgtgt gtatatatat gtatgtgtat 126120

atatatgtgt gtgtgtattt gtatgtgtgt gtgtgtatac acacacacac acacacacac 126180

acacacatac atactactcc gccttaagaa tattttcata tgcaactaca tggatgatto 126240

ttgaggacat catgctcagt gaaataaacc agtcacagaa ggacaaatac tgcatgatto 126300

cacttatatg agcatctaca gtagccaaat tcacagaage cgagaacaca gtggtggttg 126360

tcagggccta ggggaagaga gaaatgggga gttgcccttc aacaggaata aagaataaga 126420

aaatctcatg ttaagagttc ttaacacaca cactcacaca cagacacaca caaatgtcac 126480

tttaatggac atgtttaaaa catcatttga aatgtagttg ttaagttcat gttctcctta 126540

tcatttttgt agattgatcc tcatttctga atagcagtaa tcactacagt acactctcct 126600

ttcataacag gcatcttcca tggaatacct tgccccagat tagcaatttg atgaccacag 126660

taacatgtgc ttctcagata acacatgace tttcatttgg ctgagaacto agcggttgac 126720

tttgctaaaa ataggtcttt aatggttgag tgtgacattt catcacgggg tgttatttgg 126780

gagtttttct cttcatacat gaaacaagta tggctgtaga attgattacc cttgtttcct 126840

tgatgaaacg cattcagaat ttcaaagata ttgaaaatat ttttggccaa aattagttac 126900

acagaagtat ggaatctgtc agtgcttggg gacaaaaccc ttctgtgtat tgaaaatgca 126960

gaagtagaca gggaagcatt tctggggagg agtgagaage tgtattaagt ctggatgctg 127020

gggcaggggt gaaggaggag gtcttgatga tgtaggtctt gaccaggttg gagctgatga 127080

aatggcaagt gctgtggccg tggtatcccc tggtgatgtc attccaagga gccagctgcc 127140



atcagtgctt tcaagagtct ggctctttgg gtgaggggca ccaagggata gacgtgcacc 127200

tcaggacacc tgccatcttg ttggccatct ctctagtttg gggtctttgt ggaaaagatg 127260

tatgggccat gctttttagc ttgtcttatc accccaaata cttcccgtca tcctagaata 127320

atatccaggc tctcgatctg atttccaaaa tcttacactg ccttcgcact gattctcaag 127380

cctcagctct caccaactgc acactccccc attgcttgtg ggccactcga actgacttcc 127440

tgatcctcca aacacatcag gttgctccct ccttgggatc ttccactact tgtgacttct 127500

gcctacattg tactgcccct aactttccca gggctggctc cttcttgcct ttcaaatctc 127560

agcttaaatg tcacttcctt tgagaggctc ccctggaaca cccaatcatt ccctctccta 127620

tcaccctact ttaattctct gaatatttct atacagtcaa tgctgtgctt gtttattctt 127680

tgagatccat gaaagcaggg accatgcctg tcatagtccc gacagtgctc ccaagcccta 127740

ggtgagcacc ctgcacatag tagttcaatg agtagtttgt caaatgaagg aaggaggcac 127800

tcaggctgta gatgatttaa atgtaacaaa cgtatttgta ggttattttt taataatgca 127860

aaagaaatga agactaggcc aattttcttt tttaatttca tatttcagcc tcaacgctta 127920

gttatttctg attggtcaga gattaattaa tcacatgcaa cagtctgtcc tgagggggtt 127980

caaatgcact gctttttcca gtgatttgca aatgcaccgg cctaaaacct actctctggc 128040

acagatttca gaatctccac ttaacacatc agaaaccttt agggcttatc ctgaactcca 128100

aggctggctt aacttcttca gtaagcagct gcttatgcat ggatgcctac aatgagtgat 128160

ttcaccagaa acccacctca gctacttaaa gtgtgatgta tttcatacac acaaagtgtt 128220

ttttcatatg agtaggttag tgacactact gaatacaaat taactgtttt tgaatatact 128280

ggaatctcac aaagtttttt ctgcctcaga agtggaattc agttgaagat gggtctgtcc 128340

ttagaagacc aagttattat agttgctaaa ataaaaataa ataaaataaa gacttcaaaa 128400

aacaacagat gctggcaagg ctgtggagaa ataggaatgc ttttacactg ttggtgggaa 128460

tgtaaattag ttgaaccatt gtggaagata gtatagcgat tcctcaagga tctagaacca 128520

gaaataccat ttgagccatc aatcccatta ctgggtatat acccaaagga atataaatca 128580

ttctgttata aagatacatg cacatgtatg tttattgcag tactattcac aatcgcaaag 128640

acatggagcc aacccaaatg cccctcaatg atagactgga taaagaaaat gtggtacatg 128700

tacatcatgg aatactatgc agccataaaa aggaataaga tcatgtcctt tgcagggaca 128760

tagatgaagc tggaagccat catcctcagc aaactaacac aggaacagaa aaccaaacac 128820

tgcatgttct cacttataaa tgggagctga acaatgagaa cacatggaca cagggagggg 128880

aacaacacac tggagcctgt tgagggtggg cgaggagagg gagagcatca ggacaaatag 128940

ctaatgcatg tggggcttaa tacctaggtg atggttgata ggtgcagcaa accaccatgg 129000

cacacgttta cctatgtcac aagcctgtac atggtgcaca tgtatcccag aacttaaagt 129060

aaaattttaa aaaataaata aagtaaaata agactttcac ttactggggc aggcccatgg 129120

tttctagggt tgagaacaat ctccaggggc ttgaccctca ggaagggaga atcccttctt 129180

cccttgcagg gagcatgggc tgggtggcag ttgtgtccct gccatctgaa agtgaaaagt 129240

ggactttaaa tgttgactta tatctcacaa tactattggt gtccagcttc tgatacttca 129300

tgggacattc ctttgtactt gggatctaac cttattaatt tagagagaag atgtagatta 129360

agtttcaaaa acctgacctt agaaaagatg ttttaaataa agaatgggct atcatttgta 129420

ttcgcaaatc acagagaatg tcccgtggca tggaatcatt ttgtcaagct ctgcattcca 129480

atccaatttt ttatttgctc tcatctcagg gtggtaattg ttaatttgga gattattatt 129540

tagggtggat tcaacagtct tacatgggat tctttttagg gagaatgatg ggaaattacc 129600

ctttttcaca tttttttatc ctgggagagg gggcctctat tctttcgctc agtgtgacag 129660

tgagagtgaa gtgaagagaa gatttatgat gccaagatca gggctgagta atatggtaaa 129720

tcccagttta tcttaagtgc agtaaacccc caggcagcta gaagagtgac gtattctggt 129780

tagttcaaca ttctatttaa tctgggaata cccaatagac cacttttcca caacagattt 129840

ttatagaatt caaatacaac aaaatatact tgacaccaca actatactga acacatattt 129900

atctcttcta atgacttaaa agacacttaa atatctcacc aagcctcaga gtcacacgga 129960

gaacatcagt tatctcagaa acggctgtta atagggattt ctggctgata gtgggatggc 130020

ctgtttttgc tgattgaaag cagcacttca ttggatgcgg tgggtggggg gtgggacacc 130080

agttctcgtt ttcccaggta taattcggca atctgggggg cttcctcaaa aatacgtaga 130140

acctaaaata gataatgtat gaaaagcccc ctagtgctga gcctaacgca gaaaaacatt 130200

cagtacatac aagatgactt gactcagttt atctgtgatt ggtttggttt acttttgctt 130260

ttttctttta ggggtggggg agctcttcct acatagttaa gggaccttca actagaggaa 130320

cttgatatac ctaacctagg acaagcagga actttttgac ctccagcgtt gtttatggtt 130380

tcagactaag caacaacaga agataactac aaggaactat catgaattat ggctaaatgc 130440

tgaatggtga ccctttaaat cagttattag tatgactgga ttgtaccttc tgccctggga 130500

caagcctaga cagagagagt tgggagaagc aagtgtaaaa aagcctaggt tgtttttctt 130560

tttctttttt tttttttttt atatgctgtt aatgggaggg taaattcttg taaagttttt 130620

ggagagcgct ttgaccttaa ttttgaaaat gctaagttta catagccttt gtcttggtaa 130680

tttcacttct acaagttttt tctacctatg tgtaaggatg tctattacag cattatgtat 130740

tttaattttg cagcaaaaaa aaaaaaaaaa cttggggaaa aaaagaaatg tctgtgtagg 130800

gtactggcta aattggtaaa ctgatatgaa ataaaatgct gctattaaga aaggtgatgg 130860

atacatatga actcacattt taaaatgtct gagatttatt gtagagggaa aaagtggaag 130920

tctgtatgga taatattatt ttattgatga gaaaaaaatt agatacatat acaaatgcat 130980

gtatattcat agcattttct ggaaggatat ataatatact gttcagctaa tatataattt 131040

atcagtgctt tcaagagtct ggctctttgg gtgaggggca ccaagggata gacgtgcace 127200

tcaggacaco tgccatcttg ttggccatct ctctagtttg gggtctttgt ggaaaagatg 127260

tatgggccat gctttttagc ttgtcttatc accccaaata cttcccgtca tcctagaata 127320

atatccaggc tctcgatctg atttccaaaa tcttacactg ccttcgcact gattctcaag 127380

cctcagctct caccaactgc acactccccc attgcttgtg ggccactcga actgacttcc 127440

tgatcctcca aacacatcag gttgctccct ccttgggatc ttccactact tgtgacttct 127500

gcctacattg tactgcccct aactttccca gggctggctc cttcttgcct ttcaaatctc 127560

agcttaaatg tcacttcctt tgagaggctc ccctggaaca cccaatcatt ccctctccta 127620

tcaccctact ttaattctct gaatatttct atacagtcaa tgctgtgctt gtttattctt 127680

tgagatccat gaaagcaggg accatgcctg tcatagtccc gacagtgctc ccaagcccta 127740

ggtgagcacc ctgcacatag tagttcaatg agtagtttgt caaatgaagg aaggaggcac 127800

tcaggctgta gatgatttaa atgtaacaaa cgtatttgta ggttattttt taataatgca 127860

aaagaaatga agactaggcc aattttcttt tttaatttca tatttcagcc tcaacgctta 127920

gttatttctg attggtcaga gattaattaa tcacatgcaa cagtctgtcc tgagggggtt 127980

caaatgcact getttttcca gtgatttgca aatgcaccgg cctaaaacct actctctggc 128040

acagatttca gaatctccac ttaacacatc agaaaccttt agggcttatc ctgaactcca 128100

aggctggctt aacttcttca gtaagcagct gcttatgcat ggatgcctac aatgagtgat 128160

ttcaccagaa acccacctca gctacttaaa gtgtgatgta tttcatacac acaaagtgtt 128220

ttttcatatg agtaggttag tgacactact gaatacaaat taactgtttt tgaatatact 128280

ggaatctcac aaagtttttt ctgcctcaga agtggaattc agttgaagat gggtctgtcc 128340

ttagaagacc aagttattat agttgctaaa ataaaaataa ataaaataaa gacttcaaaa 128400

aacaacagat gctggcaagg ctgtggagaa ataggaatgc ttttacactg ttggtgggaa 128460

tgtaaattag ttgaaccatt gtggaagata gtatagcgat tcctcaagga tctagaacca 128520

gaaataccat ttgagccatc aatcccatta ctgggtatat acccaaaaga atataaatca 128580

ttctgttata aagatacatg cacatgtatg tttattgcag tactattcac aatcgcaaag 128640

acatggagcc aacccaaatg cccctcaatg atagactgga taaagaaaat gtggtacatg 128700

tacatcatgg aatactatgc agccataaaa aggaataaga tcatgtcctt tgcagggaca 128760

tagatgaage tggaagccat catcctcago aaactaacac aggaacagaa aaccaaacac 128820

tgcatgttct cacttataaa tgggagctga acaatgagaa cacatggaca cagggagggg 128880

aacaacacac tggagcctgt tgagggtggg cgaggagagg gagagcatca ggacaaatag 128940

ctaatgcatg tggggcttaa tacctaggtg atggttgata ggtgcagcaa accaccatgg 129000

cacacgttta cctatgtcac aagcctgtac atggtgcaca tgtatcccag aacttaaagt 129060

aaaattttaa aaaataaata aagtaaaata agactttcac ttactggggc aggcccatgg 129120

tttctagggt tgagaacaat ctccaggggc ttgaccctca ggaagggaga atcccttctt 129180

cccttgcagg gagcatgggc tgggtggcag ttgtgtccct gccatctgaa agtgaaaagt 129240

ggactttaaa tgttgactta tatctcacaa tactattggt gtccagcttc tgatacttca 129300

tgggacattc ctttgtactt gggatctaac cttattaatt tagagagaag atgtagatta 129360

agtttcaaaa acctgacctt agaaaagatg ttttaaataa agaatgggct atcatttgta 129420

ttcgcaaatc acagagaatg tcccgtggca tggaatcatt ttgtcaagct ctgcattcca 129480

atccaatttt ttatttgctc tcatctcagg gtggtaattg ttaatttgga gattattatt 129540

tagggtggat tcaacagtct tacatgggat tctttttagg gagaatgatg ggaaattacc 129600

ctttttcaca tttttttatc ctgggagagg gggcctctat tctttcgctc agtgtgacag 129660

tgagagtgaa gtgaagagaa gatttatgat gccaagatca gggctgagta atatggtaaa 129720

tcccagttta tcttaagtgc agtaaacccc caggcageta gaagagtgac gtattctggt 129780

tagttcaaca ttctatttaa tctgggaata cccaatagac cacttttcca caacagattt 129840

ttatagaatt caaatacaac aaaatatact tgacaccaca actatactga acacatattt 129900

atctcttcta atgacttaaa agacacttaa atatctcacc aagcctcaga gtcacacgga 129960

gaacatcagt tatctcagaa acggctgtta atagggattt ctggctgata gtgggatggc 130020

ctgtttttgc tgattgaaag cagcacttca ttggatgcgg tgggtggggg gtgggacacc 130080

agttctcgtt ttcccaggta taattcggca atctgggggg cttcctcaaa aatacgtaga 130140

acctaaaata gataatgtat gaaaagcccc ctagtgctga gcctaacgca gaaaaacatt 130200

cagtacatac aagatgactt gactcagttt atctgtgatt ggtttggttt acttttgctt 130260

ttttctttta ggggtggggg agctcttect acatagttaa gggaccttca actagaggaa 130320

cttgatatac ctaacctagg acaagcagga actttttgac ctccagcgtt gtttatggtt 130380

tcagactaag caacaacaga agataactac aaggaactat catgaattat ggctaaatgc 130440

tgaatggtga ccctttaaat cagttattag tatgactgga ttgtaccttc tgccctggga 130500

caagectaga cagagagagt tgggagaage aagtgtaaaa aagcctaggt tgtttttctt 130560

tttctttttt tttttttttt atatgctgtt aatgggaggg taaattcttg taaagttttt 130620

ggagagcgct ttgaccttaa ttttgaaaat gctaagttta catagccttt gtcttggtaa 130680

tttcacttct acaagttttt tctacctatg tgtaaggatg tctattacag cattatgtat 130740

tttaattttg cagcaaaaaa aaaaaaaaaa cttggggaaa aaaagaaatg tctgtgtagg 130800

gtactggcta aattggtaaa ctgatatgaa ataaaatgct gctattaaga aaggtgatgg 130860

atacatatga actcacattt taaaatgtct gagatttatt gtagagggaa aaagtggaag 130920

tctgtatgga taatattatt ttattgatga gaaaaaaatt agatacatat acaaatgcat 130980

gtatattcat agcattttct ggaaggatat ataatatact gttcagctaa tatataattt 131040



aaggattatg agtattataa attgaaatta atattattac aaattaatac aaattaagat 131100

ttgttgatgt atacatagta ttatggtaaa atgagtataa ttaaattatt caaaagtttg 131160

ctttcttaca tttgttaaat attttccagt ttatgttcta atttgcttat tccaatcttt 131220

atttctatca cctatataat taaactccaa ttcagtttag ggtcattcat aatttccaaa 131280

ctgattattt tactgtttct tcagtagtgt tgaagataat gatgatggca ctagtcatcc 131340

cttattgaac ccctatgatg tgctaaacac ttgtacttat attttctcta aacctccaaa 131400

attgtaaaag ttgatgagga agcagaggcc ctgccatctt aaggaacttg ctaaagccat 131460

gcagccagca agtaagtttc agagctagca ctgaaactca ggtctaacgc caaagactgt 131520

actatttcca tatgtcattc tgcctcagat atagagctgg tgaattcatt tttcaggcag 131580

tgtctttgtg ggtaagacag atagctgctt aaaaagagat agaaaacatg ctttggattg 131640

ttatggcttg ctagcatttt ccactcacca ttgttattaa ttattctgtg tttcccattt 131700

gtcttaactt tgatcgtata cttacaaagt ttatggaaac tgcccaagtg cattcgattc 131760

tgctgatatt tccatggtct gaacgccagc cctatgagca ggggccaaat ggagcatgcc 131820

atctgaagac tgctccagct ttcagagctg gacctggttc aaatgggaat gccataccac 131880

tgtttatttt aatgagataa agagcaaaga aaaataaaaa agcaaaatct gcatttgaaa 131940

acattcaagt aacgtaatct gtattagtcg aactaattct aagcctggcc tggttttgat 132000

tttagagatt tccacagctc cacgtgtacc cccagggtgg ccatgtagag gtaacaacaa 132060

caatactagg aagaccattc caagcctctg tctccatttc ttgcttttct gacacccttc 132120

acctgttctt tattcagcta tttactgggg catggtcttt atctgaagtt tttcctggta 132180

ttttcaaccc attaggataa gtggggtggg tgtagggggc tgtgcccaca aaacagacat 132240

ccaacttggt tttaggaaag gctttttaga ggaaatgata actacacgga gtcctgaaag 132300

agaaatcata gaggtagagg tgcccactta tctaggtaga gagaacggca tgtgcataag 132360

ggagagataa aagggcacac agtacatctg tacagctgtg agtccccaag catctgacct 132420

ctcttgaatg aggatattga ctacaggtta cttagttgac cttgttaaag ccttatcata 132480

tcaggattac cagggtacaa aaacattcct aaaataaatg gctctgttac taaacactcc 132540

ccttataaca ccattgttga cactgtgact tttaaaaatc tctcatatct ggccatacct 132600

gtctcacctt cctaaagtca cactgacaga tgacacacca gggcaagatg aaaactgtag 132660

ggacttgtgt agaatgaaac gataacttcc tgttcttaaa agggactgtt gatataatat 132720

cctttttgca aaaacaggga aatgcttaag gttggagttt ctgttttcaa taatgaagat 132780

ggatattcac atgaaaagaa gacaaaagaa aacagaatgc cccagctgtg ggctaagcag 132840

ttggctattt ttatttgtca ggacaaaaac atcaaatgac aattctttct tcatttctct 132900

ttatgaatct agtactaaag aatgctacta aatcttaagt tctattaact cctgacaatg 132960

tataaacttg ggtttacagt ttatatacac cacagttagg gatttccata tatcctccag 133020

ctagtcaaga aaacctttgt ttggagttct ttactgacta ttgcatcatc caaatttatt 133080

ttttgcctat gaaaactgaa aaggtgaaga ccaaatttgg aaattcacgt gtgccaatgc 133140

agatatcaac atgaacaaaa gaaaaataca tgtattggac tttggaaagt aaaatcacag 133200

acctattctg gttcaaggtc agccataagt ggaattgtaa agaaaggcca gaaaataata 133260

tatggttcat actcaagaac aagaatggtc atatcatgta caaaatgaat tgagctaaaa 133320

gataaacagt aaaatgctat ggtttttatt gttagcagac ttccactaat tataaattaa 133380

aggcagtcag taatacccat agattaaaaa gctagttgaa aactgagatt cctgtagtaa 133440

atattaagcg ttgtgtggta cattagtcac atgtgtataa taaagacaat aaatccatgt 133500

aagtacagca atgatgaaat gtgcataaag cagtttgaac tccacagaag taagcaaagt 133560

ataaatagat agcatgctca ggcacagaga aaagcaagtg ctattttagc acttgagcta 133620

gtgataattt attgttcagg ctctccagtt gagtcaatgt ttatatggtg ctatatatta 133680

actgaaacca aaatagtctg tgcacatcac tgtcttggat agattactga gtgatcagca 133740

gaaaccatat caaacaacca ctcccctacg agtgagggat ttataatatt taaaatattc 133800

atcctaaagc tccaagctgt tttgacagtt ttgtctgttc ataaatattc ttcaaagaga 133860

ggcagtatgg catatgtaat ggaaaaagat agtaaagtgg ttagcattcc aaactcagga 133920

cccagattgc ctgggttcaa gtcctggctc tgttacttac tagctgtgtt gactttgggc 133980

aagttactta acctctctgt gcctcagttt cctccttagt aagtggggtt aaggatagta 134040

cctacctcat agggttgtga agccgaaata attaatacaa ataaaacatt tagaataatg 134100

cctgacacag agtgagggtt actacctaga ctctgccaca gatcagcaga atgactttag 134160

ataggttact taaccttgac ctttggtttc ttctttgtaa gatgcaaagg ataataaaca 134220

tcttacagtg tgactgtgag aatcaaatga gataccatat ggaaagcagc tagccctgaa 134280

ggaaacactt cagattttct tcttcttgtc tcttctcatc ctttcccttg cagggatatt 134340

tgtaaggaca ctttttttag catctctgta tgtcaagcac tttgttccta ccccactcac 134400

ctagccttga ccatactttg tgaaatcaca aatagtcaga cgttagaacc caaagaattg 134460

acctgaagac ctgtcctttt atcacgacac tgcttttcca tagaaatact tccttcagaa 134520

atccttttaa gattaatgcc acccaattct ggcctactca cttcttgatc agtgtgggct 134580

gtattttcat ttgtgacact gaatatgttt gaccatttca tgtatatgtt atgtcttccc 134640

aaccaaagcc tgtgttctgt gagagcaagc atctctcata actccctctg gttagccttt 134700

cttgcctggc tttcagtctg attggatcag aattggacag gaccagagga tttagcaggt 134760

caggagtgat tatcagctgt gaagttggca gtgtcgctaa ggagtggaac caagatgccc 134820

actgcttctg gggccacatt gatcacattc agacatccag accctggaaa actcagggtc 134880

gtttctgagt ctacagtcta cattcaagaa gaagggtaga aattcaagaa gtggccaaga 134940

aaggattatg agtattataa attgaaatta atattattac aaattaatac aaattaagat 131100

ttgttgatgt atacatagta ttatggtaaa atgagtataa ttaaattatt caaaagtttg 131160

ctttcttaca tttgttaaat attttccagt ttatgttcta atttgcttat tccaatcttt 131220

atttctatca cctatataat taaactccaa ttcagtttag ggtcattcat aatttccaaa 131280

ctgattattt tactgtttct tcagtagtgt tgaagataat gatgatggca ctagtcatcc 131340

cttattgaac ccctatgatg tgctaaacac ttgtacttat attttctcta aacctccaaa 131400

attgtaaaag ttgatgagga agcagaggcc ctgccatctt aaggaacttg ctaaagccat 131460

gcagccagca agtaagtttc agagctagca ctgaaactca ggtctaacgc caaagactgt 131520

actatttcca tatgtcattc tgcctcagat atagagctgg tgaattcatt tttcaggcag 131580

tgtctttgtg ggtaagacag atagctgctt aaaaagagat agaaaacatg ctttggattg 131640

ttatggcttg ctagcatttt ccactcacca ttgttattaa ttattctgtg tttcccattt 131700

gtcttaactt tgatcgtata cttacaaagt ttatggaaac tgcccaagtg cattcgatto 131760

tgctgatatt tccatggtct gaacgccagc cctatgagca ggggccaaat ggagcatgcc 131820

atctgaagac tgctccagct ttcagagctg gacctggttc aaatgggaat gccataccac 131880

tgtttatttt aatgagataa agagcaaaga aaaataaaaa agcaaaatct gcatttgaaa 131940

acattcaagt aacgtaatct gtattagtcg aactaattct aagcctggcc tggttttgat 132000

tttagagatt tccacagctc cacgtgtacc cccagggtgg ccatgtagag gtaacaacaa 132060

caatactagg aagaccattc caagcctctg tctccatttc ttgcttttct gacacccttc 132120

acctgttctt tattcagcta tttactgggg catggtcttt atctgaagtt tttcctggta 132180

ttttcaacco attaggataa gtggggtggg tgtagggggc tgtgcccaca aaacagacat 132240

ccaacttggt tttaggaaag gctttttaga ggaaatgata actacacgga gtcctgaaag 132300

agaaatcata gaggtagagg tgcccactta tctaggtaga gagaacggca tgtgcataag 132360

ggagagataa aagggcacac agtacatctg tacagctgtg agtccccaag catctgacct 132420

ctcttgaatg aggatattga ctacaggtta cttagttgac cttgttaaag ccttatcata 132480

tcaggattac cagggtacaa aaacattect aaaataaatg gctctgttac taaacactcc 132540

ccttataaca ccattgttga cactgtgact tttaaaaatc tctcatatct ggccatacct 132600

gtctcacctt cctaaagtca cactgacaga tgacacacca gggcaagatg aaaactgtag 132660

ggacttgtgt agaatgaaac gataacttcc tgttcttaaa agggactgtt gatataatat 132720

cctttttgca aaaacaggga aatgcttaag gttggagttt ctgttttcaa taatgaagat 132780

ggatattcac atgaaaagaa gacaaaagaa aacagaatgc cccagctgtg ggctaagcag 132840

ttggctattt ttatttgtca ggacaaaaac atcaaatgac aattctttct tcatttctct 132900

ttatgaatct agtactaaag aatgctacta aatcttaagt tctattaact cctgacaatg 132960

tataaacttg ggtttacagt ttatatacac cacagttagg gatttccata tatcctccag 133020

ctagtcaaga aaacctttgt ttggagttct ttactgacta ttgcatcatc caaatttatt 133080

ttttgcctat gaaaactgaa aaggtgaaga ccaaatttgg aaattcacgt gtgccaatgc 133140

agatatcaac atgaacaaaa gaaaaataca tgtattggac tttggaaagt aaaatcacag 133200

acctattctg gttcaaggtc agccataagt ggaattgtaa agaaaggcca gaaaataata 133260

tatggttcat actcaagaac aagaatggtc atatcatgta caaaatgaat tgagctaaaa 133320

gataaacagt aaaatgctat ggtttttatt gttagcagac ttccactaat tataaattaa 133380

aggcagtcag taatacccat agattaaaaa gctagttgaa aactgagatt cctgtagtaa 133440

atattaagcg ttgtgtggta cattagtcac atgtgtataa taaagacaat aaatccatgt 133500

aagtacagca atgatgaaat gtgcataaag cagtttgaac tccacagaag taagcaaagt 133560

ataaatagat agcatgctca ggcacagaga aaagcaagtg ctattttagc acttgagcta 133620

gtgataattt attgttcagg ctctccagtt gagtcaatgt ttatatggtg ctatatatta 133680

actgaaacca aaatagtctg tgcacatcac tgtcttggat agattactga gtgatcagca 133740

gaaaccatat caaacaacca ctcccctacg agtgagggat ttataatatt taaaatattc 133800

atcctaaage tccaagctgt tttgacagtt ttgtctgttc ataaatattc ttcaaagaga 133860

ggcagtatgg catatgtaat ggaaaaagat agtaaagtgg ttagcattcc aaactcagga 133920

cccagattgc ctgggttcaa gtcctggctc tgttacttac tagctgtgtt gactttgggc 133980

aagttactta acctctctgt gcctcagttt cctccttagt aagtggggtt aaggatagta 134040

cctacctcat agggttgtga agccgaaata attaatacaa ataaaacatt tagaataatg 134100

cctgacacag agtgagggtt actacctaga ctctgccaca gatcagcaga atgactttag 134160

ataggttact taaccttgac ctttggtttc ttctttgtaa gatgcaaagg ataataaaca 134220

tcttacagtg tgactgtgag aatcaaatga gataccatat ggaaagcage tagccctgaa 134280

ggaaacactt cagattttct tcttcttgtc tcttctcatc ctttcccttg cagggatatt 134340

tgtaaggaca ctttttttag catctctgta tgtcaagcac tttgttccta ccccactcac 134400

ctagccttga ccatactttg tgaaatcaca aatagtcaga cgttagaacc caaagaattg 134460

acctgaagac ctgtcctttt atcacgacac tgcttttcca tagaaatact tccttcagaa 134520

atccttttaa gattaatgcc acccaattct ggcctactca cttcttgatc agtgtgggct 134580

gtattttcat ttgtgacact gaatatgttt gaccatttca tgtatatgtt atgtcttccc 134640

aaccaaagcc tgtgttctgt gagagcaage atctctcata actccctctg gttagccttt 134700

cttgcctggc tttcagtctg attggatcag aattggacag gaccagagga tttagcaggt 134760

caggagtgat tatcagctgt gaagttggca gtgtcgctaa ggagtggaac caagatgccc 134820

actgcttctg gggccacatt gatcacatto agacatccag accctggaaa actcagggtc 134880

gtttctgagt ctacagtcta cattcaagaa gaagggtaga aattcaagaa gtggccaaga 134940



aagactttca acaacttact cggatgtcat caggggaaga ctaagagtat ggccctcaag 135000

gcgccttcaa ggatggcatt acttgctgaa ttcatcatgg tcggggggct tcaacagttt 135060

acagaagcct tcaaatattt caggaagcct ctgcttccat cctactctcc cctgatgggc 135120

tacagtctgt attacagcag gaatcctttt gcaatgagtt gcacttatct tcaggcaaat 135180

gccccagatg gggatatgag gttttattta cagtctgcaa aatttcccta aagagattgg 135240

tgcaaagcag agctctatgg acttcctcct ggcatgcttg aagatctgat ctgttcatcc 135300

ctcaaaggcc agatccatct cttaggggct gacacccatt aaaagccaac tatataggtg 135360

ttcaaacaag aatgccagtg tattcatctg taatgagaat atttcagatt aatattcatg 135420

cttgcctggc cagcccatgc tctctctgca gggaagtttt cctaggaagc cagatatgct 135480

gcagaggcag cttggtgagc acagaatctg aatacaggaa gttagaagag tgggtcggtg 135540

tcaagctgag cccacacgtg cattcccaag gtcttcttag gtagttggtc aaggctcctt 135600

atccatggcc aaggccagcg ttggcctctc aaccagcagc cgatgagtcc ctgctctgat 135660

tggtagctct gtctcctgca ggtactcagt tgagttgtaa tcaaacactt caggattggg 135720

accattctgt ttctttgcgg ggcctttttc tcttctgctc tgtcatgcgt ctgtgccact 135780

gtggtcctgg ggatggtatg tttgagggca gggccccatg caggctcctt ccacagcata 135840

atggagtgct gccttaagat acactcaaag aagggtggtg agagaggtgt gtggttattc 135900

ttgctaacat aaattgcact gtttaatgta cacaagagat gggaaaaaga agagagcaaa 135960

agaattctct ccaggcaaat gtttactatg gaaactgtgt gattacagat gtccatatac 136020

aattctcaga catctgttta agccccccgc ccccgcccca tgcagaaggc gatggcgtgt 136080

ttcctttctt ctgaactcct tccacacatg gaatgatgcc attgccagcc cttgtcttca 136140

gtcgcctttt tcagaattgg tttacttctt gttgtctttg aattttctct catctagagg 136200

ctgctttggc cctctgaggt acccacgggc acagctgagc tgatggccaa gcgcggaggc 136260

cccatctgca gctgtctctc atgaggaaca gctgtcccat gcccatgggg agagcaagtc 136320

ctgtgtccca aacagctctg tgccccacct caccctcttc gccataatag ctcaacttcc 136380

atgaagcctg ctgtgatgtg agccacaaca ccaactcctg ggtgggggtg gggggcattt 136440

tcctctcctg gagcaataga ggagcagaca cctgccctct tctttctctc cctcactgct 136500

agcccacagc caagagggag gtgtccagag gggtcatttc ctgccctctc tggtggcttg 136560

ccctccatga gttgctgtta ccccttctgc acgctcatct gccagctgat cttacttcgg 136620

gtggaaggtt ttgtgtttgt tttccttccc cagcacttcc ttgtccatag caaggggtgg 136680

gtctgagccc caccatcagt gtgacatgca tctgctcatt tgtgcattga cagagattcg 136740

tcagtgacct aggcatgccc agctcggtgc tgagtgctcc aggcagtacc gtggcttcaa 136800

cagtttgcag aacccttcaa gtatttcagg aagcctctgt ttccatcctg ctctcccctg 136860

atgggctaca gtctgtctta cagcaggaat ccttttgcaa tgagttgctc ttatcttcag 136920

gcaaataccc caggtaggga catgaggttt tatttaccgt ctgtaaaatt tccttaaaga 136980

gattagtgca aagcagaact ctatgcaaaa tttttttgtc ctacatgtgg tatgcatgtt 137040

tgtgtgtgta ataaaactgc agagttgatt tgcagaatgg gccaatgaag cctgttttat 137100

ggtctaattt atggcaggag aatggagttt gcacagccac cccttgtttc aggctgttta 137160

atatgcaggg tggctgtggt agctgctctc tcttcttcct gtcacccacc ctgtggacat 137220

cccccggtct caagggagca gcatatgttt ttccacagtc ccttctctgc agaggccagc 137280

caaggacgca ttttgtccat caggtgttag gatcctcgct ccatgcggtc agctggtggt 137340

agctctgtgt tttctcagta cagatgtggc tggactggca ctgggaccac ctgatccttc 137400

ttcacagggc tctgtttcaa accgtgggct ggtggccaga ccctcttcag cctgagcatg 137460

tccaggtgaa tctcctgatt gtgcaggctg tggctgacag ctctggatag ggaacagctt 137520

ccaaccttgg ctgtccacta gaatcagcct ggagtattta aaagttctgg tgtccaagcc 137580

acaccccaaa tcaattctgc cacactccct aaggataaga cccagtgctc tccaagtgat 137640

ttcactgtgt ttgcaagatt gagactaact actctctggg aaaagagaaa ggaggaaaga 137700

ggaaggcaga gcaagataag gggagaagat tggaaccagg gagaaggaag aaatcaaggg 137760

ctggccagag gtggtgaagt aaggaggtgc cccccagcag gtgcctggag atccccagca 137820

aaaggacgat gtgcctgccc catctctgac cctgcacttg gacgtgagga accaagagag 137880

gctcagaaga ggaggcaggg ctccttctgt ggaacctgca tgcatctgcc cttcccatca 137940

gacagactgc ttcctagccg tggatttcca gatccagagt tcactggaat gtctcttagc 138000

ttctgtttct tcatccacaa aacagagacg tcaaatcgta cttgcaggtt gtcatgtgga 138060

tttgatagga tgatggtgaa gttggacaca tgtctgacat tctgcaaggg aagcttaatg 138120

atgatagacc ttagaagaag tccacaactc tatttcaagt taaccctccc cataacttcg 138180

ttctctctgc tgtgctgaaa ggcagtggtt ctgaaatgtt gttttaggag agctaaaaag 138240

aaacacagag gtccgggctc actgacgggt ccaggcatct gcatttttcc caagcgccct 138300

gggtgattct gacggccagt gcttgggatc ctctctacag gtgaaggtcc caatcgcaaa 138360

gctaagagag agagattctg tgttgctcac agagctttac tgccttccag ggcttgtttt 138420

gcacctccta gttgctcttt ctaatgattt cagtgactgt cccacctcaa cataggaaag 138480

aggggtatgc gaggcgtgcc agggccagca gccacacagg ggtaattttg gctaggttcc 138540

acctttcatt tacaagtcaa actgagatga actctaaaac tggcatcctc caaattagta 138600

acctgcagcc aaacaaggag aaaacgcttt ttcatttctg gtggcagagg taaaaatgac 138660

tggtctgtct tgcatgttgc acttgcttgt cctgaaagct ttacatttgg ggcctccgtc 138720

gtgagccatg agagtgcatg gtgaaacaaa gcatcttctc cacattaata tttgttttta 138780

aaggcatgaa aagccccttg gatcacaatg aatcaaagcg tctgtacact gacacgtttc 138840

aagactttca acaacttact cggatgtcat caggggaaga ctaagagtat ggccctcaag 135000

gcgccttcaa ggatggcatt acttgctgaa ttcatcatgg tcggggggct tcaacagttt 135060

acagaageet tcaaatattt caggaageet ctgcttccat cctactctcc cctgatgggc 135120

tacagtctgt attacagcag gaatcctttt gcaatgagtt gcacttatct tcaggcaaat 135180

gccccagatg gggatatgag gttttattta cagtctgcaa aatttcccta aagagattgg 135240

tgcaaagcag agctctatgg acttcctcct ggcatgcttg aagatctgat ctgttcatcc 135300

ctcaaaggcc agatccatct cttaggggct gacacccatt aaaagccaac tatataggtg 135360

ttcaaacaag aatgccagtg tattcatctg taatgagaat atttcagatt aatattcatg 135420

cttgcctggc cagcccatgc tctctctgca gggaagtttt cctaggaage cagatatgct 135480

gcagaggcag cttggtgagc acagaatctg aatacaggaa gttagaagag tgggtcggtg 135540

tcaagctgag cccacacgtg cattcccaag gtcttcttag gtagttggtc aaggctcctt 135600

atccatggcc aaggccagcg ttggcctctc aaccagcage cgatgagtcc ctgctctgat 135660

tggtagctct gtctcctgca ggtactcagt tgagttgtaa tcaaacactt caggattggg 135720

accattctgt ttctttgcgg ggcctttttc tcttctgctc tgtcatgcgt ctgtgccact 135780

gtggtcctgg ggatggtatg tttgagggca gggccccatg caggctcctt ccacagcata 135840

atggagtgct gccttaagat acactcaaag aagggtggtg agagaggtgt gtggttattc 135900

ttgctaacat aaattgcact gtttaatgta cacaagagat gggaaaaaga agagagcaaa 135960

agaattctct ccaggcaaat gtttactatg gaaactgtgt gattacagat gtccatatac 136020

aattctcaga catctgttta agccccccgc ccccgcccca tgcagaaggc gatggcgtgt 136080

ttcctttctt ctgaactcct tccacacatg gaatgatgcc attgccagcc cttgtcttca 136140

gtcgcctttt tcagaattgg tttacttctt gttgtctttg aattttctct catctagagg 136200

ctgctttggc cctctgaggt acccacgggc acagctgage tgatggccaa gcgcggagga 136260

cccatctgca gctgtctctc atgaggaaca gctgtcccat gcccatgggg agagcaagtc 136320

ctgtgtccca aacagctctg tgccccacct caccctcttc gccataatag ctcaacttcc 136380

atgaagcctg ctgtgatgtg agccacaaca ccaactcctg ggtgggggtg gggggcattt 136440

tcctctcctg gagcaataga ggagcagaca cctgccctct tctttctctc cctcactgct 136500

agcccacaga caagagggag gtgtccagag gggtcatttc ctgccctctc tggtggcttg 136560

ccctccatga gttgctgtta ccccttctgc acgctcatct gccagctgat cttacttcgg 136620

gtggaaggtt ttgtgtttgt tttccttccc cagcacttcc ttgtccatag caaggggtgg 136680

gtctgagccc caccatcagt gtgacatgca tctgctcatt tgtgcattga cagagattcg 136740

tcagtgacct aggcatgccc agctcggtgc tgagtgctcc aggcagtacc gtggcttcaa 136800

cagtttgcag aacccttcaa gtatttcagg aagcctctgt ttccatcctg ctctcccctg 136860

atgggctaca gtctgtctta cagcaggaat ccttttgcaa tgagttgctc ttatcttcag 136920

gcaaataccc caggtaggga catgaggttt tatttaccgt ctgtaaaatt tccttaaaga 136980

gattagtgca aagcagaact ctatgcaaaa tttttttgtc ctacatgtgg tatgcatgtt 137040

tgtgtgtgta ataaaactgc agagttgatt tgcagaatgg gccaatgaag cctgttttat 137100

ggtctaattt atggcaggag aatggagttt gcacagccac cccttgtttc aggctgttta 137160

atatgcaggg tggctgtggt agctgctctc tcttcttcct gtcacccace ctgtggacat 137220

cccccggtct caagggagca gcatatgttt ttccacagtc ccttctctgc agaggccage 137280

caaggacgca ttttgtccat caggtgttag gatcctcgct ccatgcggtc agctggtggt 137340

agctctgtgt tttctcagta cagatgtggc tggactggca ctgggaccac ctgatccttc 137400

ttcacagggc tctgtttcaa accgtgggct ggtggccaga ccctcttcag cctgagcatg 137460

tccaggtgaa tctcctgatt gtgcaggctg tggctgacag ctctggatag ggaacagctt 137520

ccaaccttgg ctgtccacta gaatcageet ggagtattta aaagttctgg tgtccaagcc 137580

acaccccaaa tcaattctgc cacactccct aaggataaga cccagtgctc tccaagtgat 137640

ttcactgtgt ttgcaagatt gagactaact actctctggg aaaagagaaa ggaggaaaga 137700

ggaaggcaga gcaagataag gggagaagat tggaaccagg gagaaggaag aaatcaaggg 137760

ctggccagag gtggtgaagt aaggaggtgc cccccagcag gtgcctggag atccccagca 137820

aaaggacgat gtgcctgccc catctctgac cctgcacttg gacgtgagga accaagagag 137880

gctcagaaga ggaggcaggg ctccttctgt ggaacctgca tgcatctgcc cttcccatca 137940

gacagactga ttcctagccg tggatttcca gatccagagt tcactggaat gtctcttagc 138000

ttctgtttct tcatccacaa aacagagacg tcaaatcgta cttgcaggtt gtcatgtgga 138060

tttgatagga tgatggtgaa gttggacaca tgtctgacat tctgcaaggg aagcttaatg 138120

atgatagacc ttagaagaag tccacaactc tatttcaagt taaccctccc cataacttcg 138180

ttctctctgc tgtgctgaaa ggcagtggtt ctgaaatgtt gttttaggag agctaaaaag 138240

aaacacagag gtccgggctc actgacgggt ccaggcatct gcatttttcc caagegcect 138300

gggtgattct gacggccagt gcttgggatc ctctctacag gtgaaggtcc caatcgcaaa 138360

gctaagagag agagattctg tgttgctcac agagctttac tgccttccag ggcttgtttt 138420

gcacctccta gttgctcttt ctaatgattt cagtgactgt cccacctcaa cataggaaag 138480

aggggtatga gaggcgtgcc agggccagca gccacacagg ggtaattttg gctaggttcc 138540

acctttcatt tacaagtcaa actgagatga actctaaaac tggcatcctc caaattagta 138600

acctgcagcc aaacaaggag aaaacgcttt ttcatttctg gtggcagagg taaaaatgac 138660

tggtctgtct tgcatgttgc acttgcttgt cctgaaagct ttacatttgg ggcctccgtc 138720

gtgagccatg agagtgcatg gtgaaacaaa gcatcttctc cacattaata tttgttttta 138780

aaggcatgaa aagccccttg gatcacaatg aatcaaagcg tctgtacact gacacgtttc 138840



cactgggcat tgtgggaatg ttggtctgtg ggagcccaca ggacccttgg tggatttact 138900

gcttattgtt tttgctgtaa ctataatagg aaaagggatg tgtctgccca taggagcagc 138960

taccgtagga gccctgagag gcccgggagc tggagggcta agggaccttg atgatggaga 139020

gccccatcac tagtagtttg agagccccat cactagtagg gggtctagga gcattggctg 139080

gagaccccct atcctacaat gcagcttcag ttccccctgc ttctccgagg cagagttctc 139140

accaagggca gtactcagct ggctggcagc gaagcattca cgttgccgtg gtcagcctgg 139200

gaaagtggaa aacgccatgg agattaagcc tggggtggga tgggcggtct ggggtggggt 139260

gggcggacag cttctgcctc caccttctct ctccagggga agcagtgctg ctcagcagcc 139320

cccatagagc cggggaatcg gagcaagccg tttgttttcc gtttcacaaa ggaggagaag 139380

ggattcctgc tgcagttttt gctgaagagc aagacttcct agcaacaccc agagcttctg 139440

ctttagcaaa ggattttaat atctcccttc cctgctcttc cccatttggc tagggagctg 139500

gtgtctgatt cagaaaagca acttggctat aggacatcag tgttcctatg gctaaaacac 139560

attttccata agccgtcagg ggttaataaa atatcagcta ggcatgtgta gtgggtttgg 139620

aagggagaag aagggaggaa aatgaaaggg aagaaggaat gatgccgaaa ggtaagggtt 139680

tcctaatcag gtgaagcata gtgcttaatt gatagattgc gtagatggcc atgtgctttt 139740

gtaacttggg gctctgaggt ctttcatgaa agggatagct ataagacatt catcacaata 139800

ctgcagaagt ctcattgagt gagaaaagag aaagctaaat gaatgatcaa tcagagaata 139860

aggacactta caacagcaat gaaatcgagc atctgttgag ctactgtgtg ctatgctgca 139920

ttctaaacac tataatacct ggcaactcat ttcatcgtca taagaactct caccggcgag 139980

ttaggtacta ttatcatccc caccgtagga atgaggatga gagggcttga tcggaatctc 140040

ttgacttaat caatgtgagt gtccatccaa ggaccacagg taagattcag gctgggtaaa 140100

gactgagtcc tttgctgaga tatgctccct cccctaggtg gagttgggaa ccttcgcctc 140160

cttacctgcc ttccgcaccg caacataggg ctttctggga accaagccca taggattaga 140220

actcctttgg tatcgttacc tttcctcacc tttacaaata gcaccaggag aaaacatggg 140280

aaggggctct tgtgtattat agcaggcaca gacagttcca aatatttggg atgagatgag 140340

agccccaggg gccctagagg gactcaggat ggccttttcg ggggctggaa tgtacggtgt 140400

gtctgagaat ctggcaatgc tgccaaccgg agcagctttc tctcagcctg tctcaaattc 140460

tctccttttc tgcccatgtc tagagaactc agacaccttt tcttttccct ccactccagc 140520

agccttactg agcgcattcc caactcacag gaaatgttca ggggtgggtg gaccattcat 140580

tcccactctc cattgcagaa tctttgtgtg tgaagggcag gaaaataggt taaaacagcc 140640

attgggcact catgctgtgc ttcaggaagt ctgctccaag attcccaagc aggctcaaga 140700

atggaagcag agagcaagcc agaaatatcc ttactgcttt attttattat tattttttaa 140760

attgcatgtt ggtgcttttc cattaatttt aattgactca agtcccatga cttttgtgat 140820

ccccaaatcc tccataaact cacttcaact gacttttttt tttttttttt gccttgaacc 140880

cctttccctt ccctgcctgg gaacctgccc tttaaattgg tcatggctgg gattttaatc 140940

actcctcaaa ggcgcagtga caatttcaca acaaagcagg gaggttgggg gtgggaaggg 141000

gagggagttt tgttttctac tccgattaag agagcaactg ttctctgttt gtcccctggg 141060

gcccactctt ggcaccaggc tggggagacc tcaaacttgg tgttgcaaca tccatcagac 141120

ccaagtgagt ctggggctcc tcaaaggtga actgcagctg tttggataaa attctaaaat 141180

cttgtttggg agattctcag cccttgtttt acaatcgttc ttcctggcaa agaaaccagg 141240

aagttttact ttcccaggat ctcaggcagg taattgtttt cccaaactgt attttaatct 141300

gatggaaatg gacattcttt gctctgagaa ccttcgccca catccataaa ccgtttgtat 141360

ccgccttgcg catgggaggc tcgattacac agcgccccgc cctcccctga gacgcgcttc 141420

catctctggt tataatttag ggccattttc atttctaaac aacagttacg agccttttag 141480

tctcttggca tctcggagtg ctttcctgtt cagcggcgga ccacagccag gtggtgggtg 141540

atctcccgag gttgggaatt ggcaaaatcc cttacgcggt gtcattttta agcaaagcag 141600

cataaacggt gacgagctgg tagtttctgc cataaccaat gctttcatgg cccccaggct 141660

ccaactgatt tatcatgagg cctcttgctc aggggacttg gctcacgcct gaaacaccag 141720

aggccccgag tctgggccct gagctcacac tgggactgtg agcttaggga agtggctgca 141780

ccagtccttt tggaggtgtg cacgtgccct cctcatgcag gctgacctgg cggggctctt 141840

atggggagga ggggggctga gttaattctc cacccctgca ctttctggag atgcggagag 141900

tccaccacag ggaggcagat ccagccctcc ctagtgaatt aagtgactgc aaacagagtc 141960

agcttggaag cttcaggcag ggtcctaccc cctatctccg ccccttcttc ttgggggctg 142020

tttcttgacc catcattaaa aatgtaaaag ccaaaacgtt tcaggggaaa agtccaattt 142080

gccagaataa ctttgttact catcaacaaa tactgatcta tcacaccttg tgctaggtgc 142140

ctccacgctg gagaagtagc cagcccattt aaaatgtcag caaagattcc agttgtctaa 142200

acgcgccagg gacaggcaag gaggataagt ggtgtgagga ggatgctggg actcagctga 142260

agttggaaag ctcacagccg gtattcagag aactgcaaca gggtcccctg ggatattagc 142320

acgcggggaa cctgccccag catcagaggc cctgggtcag gcctggtttc ttaggtgttc 142380

tttgtgctac tcctcatttt gtggagaggc atccttggta gaagtgaatt ttgtaaaata 142440

tgcaaaggta tggctgaata gtgaactctt cccctgtcct caggaaaagc acatttggta 142500

cctcctgtca gaggggactc agcaatccac taaagacttt ttttttaatt tattttttac 142560

ttttgaaaaa tgttggcagg gtgcagtgac tcacccctat ggaagcgggt gaattacttg 142620

agcccaagag tttgagacca gcctgatcaa catgatgaaa acccgtctct actaaaaata 142680

gaaaaattac atgggcgtgg gggtgtgcac ctgtggtccc agctactcgg gaggctgagg 142740

cactgggcat tgtgggaatg ttggtctgtg ggagcccaca ggacccttgg tggatttact 138900

gcttattgtt tttgctgtaa ctataatagg aaaagggatg tgtctgccca taggagcage 138960

taccgtagga gccctgagag gcccgggagc tggagggcta agggaccttg atgatggaga 139020

gccccatcac tagtagtttg agagccccat cactagtagg gggtctagga gcattggctg 139080

gagaccccct atcctacaat gcagcttcag ttccccctgc ttctccgagg cagagttctc 139140

accaagggca gtactcagct ggctggcagc gaagcattca cgttgccgtg gtcagcctgg 139200

gaaagtggaa aacgccatgg agattaagcc tggggtggga tgggcggtct ggggtggggt 139260

gggcggacag cttctgcctc caccttctct ctccagggga agcagtgctg ctcagcagcc 139320

cccatagage cggggaatcg gagcaagccg tttgttttcc gtttcacaaa ggaggagaag 139380

ggattcctgc tgcagttttt gctgaagage aagacttect agcaacaccc agagcttctg 139440

ctttagcaaa ggattttaat atctcccttc cctgctcttc cccatttggc tagggagctg 139500

gtgtctgatt cagaaaagca acttggctat aggacatcag tgttcctatg gctaaaacac 139560

attttccata agccgtcagg ggttaataaa atatcagcta ggcatgtgta gtgggtttgg 139620

aagggagaag aagggaggaa aatgaaaggg aagaaggaat gatgccgaaa ggtaagggtt 139680

tcctaatcag gtgaagcata gtgcttaatt gatagattgc gtagatggcc atgtgctttt 139740

gtaacttggg gctctgaggt ctttcatgaa agggatagct ataagacatt catcacaata 139800

ctgcagaagt ctcattgagt gagaaaagag aaagctaaat gaatgatcaa tcagagaata 139860

aggacactta caacagcaat gaaatcgage atctgttgag ctactgtgtg ctatgctgca 139920

ttctaaacac tataatacct ggcaactcat ttcatcgtca taagaactct caccggcgag 139980

ttaggtacta ttatcatccc caccgtagga atgaggatga gagggcttga tcggaatctc 140040

ttgacttaat caatgtgagt gtccatccaa ggaccacagg taagattcag gctgggtaaa 140100

gactgagtcc tttgctgaga tatgctccct cccctaggtg gagttgggaa ccttcgcctc 140160

cttacctgcc ttccgcaccg caacataggg ctttctggga accaagccca taggattaga 140220

actcctttgg tatcgttacc tttcctcacc tttacaaata gcaccaggag aaaacatggg 140280

aaggggctct tgtgtattat agcaggcaca gacagttcca aatatttggg atgagatgag 140340

agccccaggg gccctagagg gactcaggat ggccttttcg ggggctggaa tgtacggtgt 140400

gtctgagaat ctggcaatgc tgccaaccgg agcagctttc tctcagcctg tctcaaattc 140460

tctccttttc tgcccatgtc tagagaactc agacaccttt tcttttccct ccactccage 140520

agccttactg agcgcattcc caactcacag gaaatgttca ggggtgggtg gaccattcat 140580

tcccactctc cattgcagaa tctttgtgtg tgaagggcag gaaaataggt taaaacagcc 140640

attgggcact catgctgtgc ttcaggaagt ctgctccaag attcccaage aggctcaaga 140700

atggaagcag agagcaagcc agaaatatcc ttactgcttt attttattat tattttttaa 140760

attgcatgtt ggtgcttttc cattaatttt aattgactca agtcccatga cttttgtgat 140820

ccccaaatcc tccataaact cacttcaact gacttttttt tttttttttt gccttgaacc 140880

cctttccctt ccctgcctgg gaacctgccc tttaaattgg tcatggctgg gattttaatc 140940

actcctcaaa ggcgcagtga caatttcaca acaaagcagg gaggttgggg gtgggaaggg 141000

gagggagttt tgttttctac tccgattaag agagcaactg ttctctgttt gtcccctggg 141060

gcccactctt ggcaccaggc tggggagacc tcaaacttgg tgttgcaaca tccatcagac 141120

ccaagtgagt ctggggctcc tcaaaggtga actgcagctg tttggataaa attctaaaat 141180

cttgtttggg agattctcag cccttgtttt acaatcgttc ttcctggcaa agaaaccagg 141240

aagttttact ttcccaggat ctcaggcagg taattgtttt cccaaactgt attttaatct 141300

gatggaaatg gacattcttt gctctgagaa ccttcgccca catccataaa ccgtttgtat 141360

ccgccttgcg catgggaggc tcgattacac agcgccccgc cctcccctga gacgcgcttc 141420

catctctggt tataatttag ggccattttc atttctaaac aacagttacg agccttttag 141480

tctcttggca tctcggagtg ctttcctgtt cagcggcgga ccacagccag gtggtgggtg 141540

atctcccgag gttgggaatt ggcaaaatcc cttacgcggt gtcattttta agcaaagcag 141600

cataaacggt gacgagctgg tagtttctgc cataaccaat gctttcatgg cccccaggct 141660

ccaactgatt tatcatgagg cctcttgctc aggggacttg gctcacgcct gaaacaccag 141720

aggccccgag tctgggccct gagetcacac tgggactgtg agcttaggga agtggctgca 141780

ccagtccttt tggaggtgtg cacgtgcect cctcatgcag gctgacctgg cggggctctt 141840

atggggagga ggggggctga gttaattctc cacccctgca ctttctggag atgcggagag 141900

tccaccacag ggaggcagat ccagccctcc ctagtgaatt aagtgactgc aaacagagtc 141960

agcttggaag cttcaggcag ggtcctaccc cctatctccg ccccttcttc ttgggggctg 142020

tttcttgace catcattaaa aatgtaaaag ccaaaacgtt tcaggggaaa agtccaattt 142080

gccagaataa ctttgttact catcaacaaa tactgatcta tcacaccttg tgctaggtgc 142140

ctccacgctg gagaagtage cagcccattt aaaatgtcag caaagattcc agttgtctaa 142200

acgcgccagg gacaggcaag gaggataagt ggtgtgagga ggatgctggg actcagctga 142260

agttggaaag ctcacagccg gtattcagag aactgcaaca gggtcccctg ggatattage 142320

acgcggggaa cctgccccag catcagaggc cctgggtcag gcctggtttc ttaggtgttc 142380

tttgtgctac tcctcatttt gtggagaggc atccttggta gaagtgaatt ttgtaaaata 142440

tgcaaaggta tggctgaata gtgaactctt cccctgtcct caggaaaage acatttggta 142500

cctcctgtca gaggggactc agcaatccac taaagacttt ttttttaatt tattttttac 142560

ttttgaaaaa tgttggcagg gtgcagtgac tcacccctat ggaagcgggt gaattacttg 142620

agcccaagag tttgagacca gcctgatcaa catgatgaaa acccgtctct actaaaaata 142680

gaaaaattac atgggcgtgg gggtgtgcac ctgtggtccc agctactcgg gaggctgagg 142740



tgagagaatc acctgagccc aggaagtcga ggctgcagag agctgtgatt gtaccactgc 142800

actccagccc agaagatggg agtgagaccc tgtctcaaaa aaaaaaaaag aaaagaagaa 142860

aaacatcaag ttcttcggga agggttggga ggtgataaag agaggctgat taatgggtac 142920

aaacatacag ttagatgaag gaataagtta ttgtgtttaa tagcacagta agttggctat 142980

agttagcaat ttattatata tttcaaaata gctggaagag aagattttaa atgttcccaa 143040

cacaaagaaa tgataagtga ggtgatgagt atcctaaaca ctctgatttg ttaggtattg 143100

tatgcatgta tcaaaatatc acatgtactc tataaatatg tataattact atgtatcaat 143160

tgtaaaaaaa agaaagaaaa gactattact gcccttgccc atttacccgc tactaccacc 143220

cactcactct tttattcact gacttattca ctgtttgatt tattcatcct ttctttcact 143280

cgttcactca ctcattcaat caacaagcag tccctgaaca aatgctgact ctgtgcctga 143340

cacggtctag gcaggcaaac accctattgg gagccgacag gaggagggtt ttggaaccct 143400

ggtccccagg tgcctgacca cccacattgg cctcctaggc tgccctcctc aggcccactg 143460

ggtctctagt gtcagaaagg actggccaga ggatgagaga cagaccaatt tgttaggtta 143520

ggtctcatca ttatagaaaa tattgaatag tctgccagtg attttatctc aagcattctc 143580

aaaacactca tttccatcct gccattgctc cccatgctaa taaaggaaaa ttctttcaat 143640

agaccatgcc aagtcctgac cagagcgaac agaacagctc gtctagggaa gcaggcaacc 143700

aaaccacgct gtgggagttc aagctgagat cattttttag atttcccttt gcttgaaaat 143760

tccatccaca attttcaccc accttcccat catcccaagt catgtatcct tccatcataa 143820

caagtcacat ctccagtgtg agtgcctccc atgtcacagg cagcagagaa gattacagtg 143880

aaactattca gagaggtgtg agccccgtag aaagctggag atcagaggat gcccgtctct 143940

caggctcctg atactcttaa gaaggtgtct aaatagattg tctcctgagt agtcccaata 144000

gctttgctgt ctgatgtggc gtggagctcc agacaacttt gtctccctga gagtattttt 144060

gggcacctgt gtagtgggag gaggagagag caagggttgg gaaatctgac tttgaatctc 144120

ctctctatca tttaccagct gattgatcca ggccacccct tcacttcctg aagcctgaat 144180

tttcacactt tgggttcctt cttaaatcca ttggtaaaac aggtttagca ccaatgggga 144240

ccttacatga actaacaggg ctggaattca cctaggttgc ccagctgtgc tggctgctta 144300

cagctggctg aagcctagtc tgattggcct aggtgcacac tatgctggtt gctagatgtt 144360

ttgaatatga cttttggaaa taatatatgt gaaagtctct aggcagtaca acagatggtt 144420

agctaattcg actatagcat ttggctagta ccactcccac gtctaactta aattatgttt 144480

cataattttt ttaatcaatt gacaaatgga acaatcttta aatttgcctg tatcttttga 144540

gggtcaacaa agaagttatt cagtgtttag ggctgagcct tcttttccag tattttttca 144600

tgaatgctag tgatttggtt gcccaaagtt ccagggaatg aactttatcc aagctttgga 144660

gagtgactga ggaagtgctt gtggggggct tgcgaatgac gataatattt gaggaaggtg 144720

gcttttgaca aaatgtggta gacttcaaac aatgtcaaga cagatacccc tcaacctgga 144780

tttgtgggtc agtgtggcat cttaggtgaa aacggcagac atgtgttttt aggagtatgc 144840

tatatagttc ttaatggaat tccacaaaat ttagtgtttt gggggagatg acagagagat 144900

tgagggaaga ccgtagaact tcttaatgct tttttttttt tttttttttg agacaaagtc 144960

tcactcttgt cccccatgct ggagtgcagt ggcatgatct cgactccctg caacttccgc 145020

ctcctgggtt caagcaattc tcctgcctca gccccccgag tagctgggat tacaggtgcc 145080

tgccactacg cccggctagt tttggtattt ttagtagaga cggggtttca ccatgttggc 145140

caggctggtc tcgaactcct gacctcaggt gatacacccg cctcggcctc ccaaagtgct 145200

gggattacag gcatgagcca ccatgcccag cctctttatg ctctttataa cagaaaatga 145260

atgtaccatt ttttacttgg gtctcagaaa agacaagtat gagttggtgt ttaacattag 145320

actaggttgt aaattgacag gagagccatc cacatacatc agaaaaagag gagcagagaa 145380

gaaaaaaaaa acaacaataa aagacctgag acatccattc atccacccgt ccatgcgtac 145440

tagaaattct gagtttcaat tgtgtttctc attgagtttt gggttcatag tcttggctgg 145500

gtcccttagc attaagtgaa acaactgcta acctaggaag taggtaatct ttgtttattt 145560

attatctgta aaatgaggaa caaaagagta ctcatttcat agaggtttta agaattaaat 145620

gagtaaatat acatatgtgt atgtgtctat atatagtcat atatacatat agtattatag 145680

atgtgtgtgt gcatcctttg ataattaaat tacagctatg tatcctctct ccagaaaaat 145740

tcacaaacac aagaaactta gcctaatatt ttcagagatt ttccaaagcc atgggcctca 145800

ttccaattat ccaagtgagg aaaccctttc tatactgaaa ttcttattat gtttttctca 145860

cttaaaagga aactgcaagt caaatttgat tatagtcagt attctacaat aaatatttct 145920

ttgtggtttt catcccccta agatttttaa gctcagtcat gtctagaata taccaaatga 145980

taagaagtct gatacaaaca agaagtcttg tcctattaga gttcatagta atagcatttg 146040

atctataata acagaaaaaa tattgcatgg acatacatta atctattcct gagcttaact 146100

ccagatgagg aatcagtttt tatatctcat ttgtacaggg tggagagaga tgggcttttt 146160

tctttcgatt tgtttttcca cgtctattta gagcaaccaa aataggaaaa ctgctgcaca 146220

ggtcttaaaa ttcacttcct ccatccgctt tccgaattct gctccaggtc tgatgactat 146280

aactttttat acatgtcatt tatttttatt tttattttag tctaaatgtc tcttcaaaaa 146340

caccagggaa aaacattttt agcttcacta agaaaacaaa catgtttaaa caacccccaa 146400

aatgttcagg tagagtcggt gtttttggct tgtgtgtatt ttaacggtga gcctagcaaa 146460

atatatgttg gaaacagaat ttttcttcat cttacatgtg ccagtttctt tctggaataa 146520

aacaaaaagg agaattgatc acaacttcta tattggagct aaacttcttg tggttgtgaa 146580

aggttatttc aagttaaaca atatgatgtc ttttttcagt ttttaattac gattatgtgc 146640

tgagagaatc acctgageee aggaagtcga ggctgcagag agctgtgatt gtaccactga 142800

actccagccc agaagatggg agtgagaccc tgtctcaaaa aaaaaaaaag aaaagaagaa 142860

aaacatcaag ttcttcggga agggttggga ggtgataaag agaggctgat taatgggtac 142920

aaacatacag ttagatgaag gaataagtta ttgtgtttaa tagcacagta agttggctat 142980

agttagcaat ttattatata tttcaaaata gctggaagag aagattttaa atgttcccaa 143040

cacaaagaaa tgataagtga ggtgatgagt atcctaaaca ctctgatttg ttaggtattg 143100

tatgcatgta tcaaaatatc acatgtactc tataaatatg tataattact atgtatcaat 143160

tgtaaaaaaa agaaagaaaa gactattact gcccttgccc atttacccgc tactaccacc 143220

cactcactct tttattcact gacttattca ctgtttgatt tattcatcct ttctttcact 143280

cgttcactca ctcattcaat caacaagcag tccctgaaca aatgctgact ctgtgcctga 143340

cacggtctag gcaggcaaac accctattgg gagccgacag gaggagggtt ttggaaccct 143400

ggtccccagg tgcctgacca cccacattgg cctcctaggc tgccctcctc aggcccactg 143460

ggtctctagt gtcagaaagg actggccaga ggatgagaga cagaccaatt tgttaggtta 143520

ggtctcatca ttatagaaaa tattgaatag tctgccagtg attttatctc aagcattcto 143580

aaaacactca tttccatcct gccattgctc cccatgctaa taaaggaaaa ttctttcaat 143640

agaccatgcc aagtcctgac cagagcgaac agaacagctc gtctagggaa gcaggcaacc 143700

aaaccacgct gtgggagttc aagctgagat catttttag atttcccttt gcttgaaaat 143760

tccatccaca attttcaccc accttcccat catcccaagt catgtatcct tccatcataa 143820

caagtcacat ctccagtgtg agtgcctccc atgtcacagg cagcagagaa gattacagtg 143880

aaactattca gagaggtgtg agccccgtag aaagctggag atcagaggat gcccgtctct 143940

caggctcctg atactcttaa gaaggtgtct aaatagattg tctcctgagt agtcccaata 144000

gctttgctgt ctgatgtggc gtggagctcc agacaacttt gtctccctga gagtattttt 144060

gggcacctgt gtagtgggag gaggagagag caagggttgg gaaatctgac tttgaatctc 144120

ctctctatca tttaccagct gattgatcca ggccacccct tcacttcctg aagcctgaat 144180

tttcacactt tgggttcctt cttaaatcca ttggtaaaac aggtttagca ccaatgggga 144240

ccttacatga actaacaggg ctggaattca cctaggttga ccagctgtgc tggctgctta 144300

cagctggctg aagectagtc tgattggcct aggtgcacac tatgctggtt gctagatgtt 144360

ttgaatatga cttttggaaa taatatatgt gaaagtctct aggcagtaca acagatggtt 144420

agctaattcg actatagcat ttggctagta ccactcccac gtctaactta aattatgttt 144480

cataattttt ttaatcaatt gacaaatgga acaatcttta aatttgcctg tatcttttga 144540

gggtcaacaa agaagttatt cagtgtttag ggctgageet tcttttccag tattttttca 144600

tgaatgctag tgatttggtt gcccaaagtt ccagggaatg aactttatco aagctttgga 144660

gagtgactga ggaagtgctt gtggggggct tgcgaatgac gataatattt gaggaaggtg 144720

gettttgaca aaatgtggta gacttcaaac aatgtcaaga cagatacccc tcaacctgga 144780

tttgtgggtc agtgtggcat cttaggtgaa aacggcagac atgtgttttt aggagtatga 144840

tatatagttc ttaatggaat tccacaaaat ttagtgtttt gggggagatg acagagagat 144900

tgagggaaga ccgtagaact tcttaatgct tttttttttt tttttttttg agacaaagtc 144960

tcactcttgt cccccatgct ggagtgcagt ggcatgatct cgactccctg caacttccgc 145020

ctcctgggtt caagcaattc tcctgcctca gccccccgag tagctgggat tacaggtgcc 145080

tgccactacg cccggctagt tttggtattt ttagtagaga cggggtttca ccatgttggc 145140

caggctggta tcgaactcct gacctcaggt gatacacccg cctcggcctc ccaaagtgct 145200

gggattacag gcatgageca ccatgcccag cctctttatg ctctttataa cagaaaatga 145260

atgtaccatt ttttacttgg gtctcagaaa agacaagtat gagttggtgt ttaacattag 145320

actaggttgt aaattgacag gagagecato cacatacate agaaaaagag gagcagagaa 145380

gaaaaaaaaa acaacaataa aagacctgag acatccatto atccacccgt ccatgcgtag 145440

tagaaattct gagtttcaat tgtgtttctc attgagtttt gggttcatag tcttggctgg 145500

gtcccttaga attaagtgaa acaactgcta acctaggaag taggtaatct ttgtttattt 145560

attatctgta aaatgaggaa caaaagagta ctcatttcat agaggtttta agaattaaat 145620

gagtaaatat acatatgtgt atgtgtctat atatagtcat atatacatat agtattatag 145680

atgtgtgtgt gcatcctttg ataattaaat tacagctatg tatcctctct ccagaaaaat 145740

tcacaaacac aagaaactta gcctaatatt ttcagagatt ttccaaagcc atgggcctca 145800

ttccaattat ccaagtgagg aaacccttto tatactgaaa ttcttattat gtttttctca 145860

cttaaaagga aactgcaagt caaatttgat tatagtcagt attctacaat aaatatttct 145920

ttgtggtttt catcccccta agatttttaa gctcagtcat gtctagaata taccaaatga 145980

taagaagtct gatacaaaca agaagtcttg tcctattaga gttcatagta atagcatttg 146040

atctataata acagaaaaaa tattgcatgg acatacatta atctattcct gagcttaact 146100

ccagatgagg aatcagtttt tatatctcat ttgtacaggg tggagagaga tgggcttttt 146160

tctttcgatt tgtttttcca cgtctattta gagcaaccaa aataggaaaa ctgctgcaca 146220

ggtcttaaaa ttcacttcct ccatccgctt tccgaattct gctccaggtc tgatgactat 146280

aactttttat acatgtcatt tatttttatt tttattttag tctaaatgtc tcttcaaaaa 146340

caccagggaa aaacattttt agcttcacta agaaaacaaa catgtttaaa caacccccaa 146400

aatgttcagg tagagtcggt gtttttggct tgtgtgtatt ttaacggtga gcctagcaaa 146460

atatatgttg gaaacagaat ttttcttcat cttacatgtg ccagtttctt tctggaataa 146520

aacaaaaagg agaattgatc acaacttcta tattggagct aaacttcttg tggttgtgaa 146580

aggttatttc aagttaaaca atatgatgtc ttttttcagt ttttaattac gattatgtgc 146640



cagtttcttt ctggaataaa acaaaaagga gaattgatca caacttctat attggagcta 146700

aactttttgt ggttttgaaa ggttatttca agttaaacaa tatgatgtct tttttcagtt 146760

tttaattact atttatagac atcctgcgta gagtcaatca atgggaatgc aggctatggt 146820

gcaagtgaag acaaagctga cctaaaggag gaatgaatgc ggagttgaga tccgttggtg 146880

catcatgact tttctgcctt catgatctca ttgaatactt ttacattttc aggtagagtt 146940

ggtcatttag atgggaattc actgtttttg ttttttgttt tttgtttttg agacacagtc 147000

ttcctctgtc gcccaggctg gagtgcagtg gcacgatctc ggctcactgc cagctccacc 147060

tcccaggttc acgccattct cctgcctcag cctcccgagt agctgggact acaggcgccc 147120

gccaccacac ctggctaatt ttttatattt ttagtagaga cagggtttca ccgtgttagc 147180

taggatggtc tcgatctcct gaccttgtga tccacccgcc tcggcctccc aaagtgctgg 147240

gattacaggc gtgaaccacc acgcccggcc gggaattcac tgtttaccat tttgatgcct 147300

actctcaggg catgattgtt gagtccccaa agactcaagt gggaaaataa taatattctg 147360

atgaaaaagc cagatccatc tcaccagttc ttcaggacca agcagcatca gggtgtttag 147420

tgtctgcgtt gttcttgctc aacagacaga taagtgagga ataatactca cgagtgagga 147480

gatagtagct gtgcagcaag tgagtacgtg aatgaaagga tgtgaaaagt aattaccagg 147540

tgaagtgctc tgtccatctt tagaaattgt tcattaggat tgtgttcatt cactgtgttt 147600

ttaaactatt aatacataag accatgctaa gctcaacatg ctctgaatca tgggagtcag 147660

aatcatcctg tgccttatag gtattagccc aattacaggt cagagttgaa atctaactct 147720

gatatataac aaatgtattt gatattctat ctaatttgtg tatatattta tgtatgtatc 147780

tatttattag agatggggtc tcgctttgtc acccaggctg gagtgcagtg gtgtgatcat 147840

agctcactgc agcctcaaac ccctggactc aagcaatcct tctgcctggg cctcatgagt 147900

atgtgggact acaggcctgt gccaccactc ccagataatt tttttctttt aattttttgt 147960

agagacaagg tcttgctctg tcacctaggc tagtctcaaa cttcaaggct caaggaatcc 148020

tccagctttg gcctcccaag tgctgggatc acaggcatga gctatgtgcc tggccatatt 148080

tattattttt atctcttaca gcttgaagca tatttaccat atatggacta gctttctttc 148140

aaagtttcat tttacctgtg gcatcatata gctgttttgt gagtgcactt aactagactc 148200

tattataact agatgttatc aatcagttgg ttattgtcag taacatccct tctcatttca 148260

tgattataag tgctttgccc ttgcaagcct tctgaatgct cctgggccac cagttgctaa 148320

gcattttctt tacatgttat ctgagtttat caggatctcc taacctccct cactccagca 148380

gtgaatcagg ctcattcaca ccgtgctagt ggaattgcag ggtagacaca ctatgagata 148440

tatcagcagg ctatttaaat cctttcattt cctaaaaggt taaaaggcca gatcttagaa 148500

attaaggtgt tggtttttgt tttttttctt aaatccatta acctggcaca gggactgata 148560

cttgaaaatt acactagtaa actctggcca ttgtcaaatg atggacacgt atcacacatg 148620

gcttatgaat acttaggcaa agcatggttt ttagacattt taaaagttca ctttgaattc 148680

agaatagagg aaaacattat aacagtaaga aaatctcata aaagctgaat ttatatattt 148740

tactagcatt atttcaaaaa taaatcgttc cttttctaat ctgctcaaaa aagtctattt 148800

actaagaata cctaagaaaa cattggcgtc tacctgattc taagtttttg gaagaagaca 148860

ctcgattggt gtaactctct atcagtgtcc agccaactgt tgacagtcac ccatgtgcga 148920

cctgtagctt gtgagcccag tgaccgtcca tgacaagcct gattaatttc atacctgctt 148980

tgcacattat cgtttgtact tgtgtttcct tatgtgcaaa atagaagtac gactgaatga 149040

aagttttaaa gagtgcagat ggccccatga tttgaagtct tgagcacata taaagggcag 149100

acacaaggaa aatttgcaga aggataatga aatgggagaa gaactccaaa gtgggaccca 149160

atttactggt catataccga atgtgacttg catctcacag tgttagtgga ggactttctc 149220

tgacctgggg ttgggtcttt tccgcataaa caccaaagat ggaagaaagg aagcaaaatg 149280

taatgtagct gagctttgga tggattaagt caaggtcata taaaacagtt ccaagcaaaa 149340

gtggggccca ggtgtccata ttacgagttg ctaacattga acactgacta tgcacaaggc 149400

accattccaa gctcattgct atattattgt agcccattga aaacccaagt ttctagatgc 149460

tgccttgtct gcttggtgtt gcttagttca atgagttatt cattcattag tatgagagct 149520

cacacttacc atgtgcccgt cactgtttta agcatgtcgt atatagtaac atattttata 149580

ctcccaagaa cctaatgagg tatgcactat cattagcccc attttataga tgaaaaaaac 149640

tgaggcacag aggcatttag cagcttgcgc aaggtcatgc agtggtaagt gactgagcca 149700

ggtttaaagc catgtgtgtg ctgttagtca ccaagttagg cttccttcca catactgatc 149760

actgattacg gtcataatat ggctattgat gacatgagtt tgcttgttac agttgcaagg 149820

aaaacattga aaaatgtgta aaagaacatt aaaggatcat ctctattctt ctcaagagat 149880

aagaatttta aatagcatta gaattacttt gatgacggcc accggcatct accccttaaa 149940

gaaaacgcgc tgggcacggt ggctcacacc tgtaatccca gcactttggg aggccgaggc 150000

gggtggatca tgaggtcaag agatcaagac cagcctggcc aacatggtga aacccccttc 150060

tctactaaaa atacaaaaat tagctgggca tggtgtcaca cacactgtag tcccagctac 150120

tcgggtgact agagcaggag aattgcttga acccaggagg tggaggttgc agtgagccaa 150180

gatcatgcca ctgcactcca gcctgggtga cagagcgaga ctccattgaa aaggaaggaa 150240

gaaaaaaaag agaagagaag agaaaagaaa gagaggaggg agggagggag ggagggagac 150300

agggagggag agagagggag aaaggaaaga aagaaaaaga aagagagaga gagagagaga 150360

aagaaaaaga aagaaagaaa aagaaagaaa gaaagaaaga gaaagaaaga aagaaagaaa 150420

gaaagaaaga aaggaaggaa aggaaagaag gaaggaagga agaaagaaag aaagaaagaa 150480

agaaagaaag aaagaaagaa agaaagaaag aaagaaagaa aaacacgaag gggaaaaact 150540

cagtttcttt ctggaataaa acaaaaagga gaattgatca caacttctat attggagcta 146700

aactttttgt ggttttgaaa ggttatttca agttaaacaa tatgatgtct tttttcagtt 146760

tttaattact atttatagac atcctgcgta gagtcaatca atgggaatgc aggctatggt 146820

gcaagtgaag acaaagctga cctaaaggag gaatgaatgc ggagttgaga tccgttggtg 146880

catcatgact tttctgcctt catgatctca ttgaatactt ttacattttc aggtagagtt 146940

ggtcatttag atgggaattc actgtttttg ttttttgttt tttgtttttg agacacagtc 147000

ttcctctgtc gcccaggctg gagtgcagtg gcacgatcto ggctcactgc cagctccace 147060

tcccaggttc acgccattct cctgcctcag cctcccgagt agctgggact acaggcgccc 147120

gccaccacac ctggctaatt ttttatattt ttagtagaga cagggtttca ccgtgttagc 147180

taggatggtc tcgatctcct gaccttgtga tccacccgcc tcggcctccc aaagtgctgg 147240

gattacaggc gtgaaccacc acgcccggcc gggaattcac tgtttaccat tttgatgcct 147300

actctcaggg catgattgtt gagtccccaa agactcaagt gggaaaataa taatattctg 147360

atgaaaaaga cagatccatc tcaccagttc ttcaggacca agcagcatca gggtgtttag 147420

tgtctgcgtt gttcttgctc aacagacaga taagtgagga ataatactca cgagtgagga 147480

gatagtagct gtgcagcaag tgagtacgtg aatgaaagga tgtgaaaagt aattaccagg 147540

tgaagtgctc tgtccatctt tagaaattgt tcattaggat tgtgttcatt cactgtgttt 147600

ttaaactatt aatacataag accatgctaa gctcaacatg ctctgaatca tgggagtcag 147660

aatcatcctg tgccttatag gtattagccc aattacaggt cagagttgaa atctaactct 147720

gatatataac aaatgtattt gatattctat ctaatttgtg tatatattta tgtatgtatc 147780

tatttattag agatggggtc tcgctttgtc acccaggctg gagtgcagtg gtgtgatcat 147840

agctcactgc agcctcaaac ccctggactc aagcaatect tctgcctggg cctcatgagt 147900

atgtgggact acaggcctgt gccaccactc ccagataatt tttttctttt aattttttgt 147960

agagacaagg tcttgctctg tcacctaggc tagtctcaaa cttcaaggct caaggaatcc 148020

tccagctttg gcctcccaag tgctgggatc acaggcatga gctatgtgcc tggccatatt 148080

tattattttt atctcttaca gcttgaagca tatttaccat atatggacta gctttctttc 148140

aaagtttcat tttacctgtg gcatcatata gctgttttgt gagtgcactt aactagactc 148200

tattataact agatgttatc aatcagttgg ttattgtcag taacatccct tctcatttca 148260

tgattataag tgctttgccc ttgcaageet tctgaatgct cctgggccac cagttgctaa 148320

gcattttctt tacatgttat ctgagtttat caggatctcc taacctccct cactccagca 148380

gtgaatcagg ctcattcaca ccgtgctagt ggaattgcag ggtagacaca ctatgagata 148440

tatcagcagg ctatttaaat cctttcattt cctaaaaggt taaaaggcca gatcttagaa 148500

attaaggtgt tggtttttgt tttttttctt aaatccatta acctggcaca gggactgata 148560

cttgaaaatt acactagtaa actctggcca ttgtcaaatg atggacacgt atcacacata 148620

gcttatgaat acttaggcaa agcatggttt ttagacattt taaaagttca ctttgaattc 148680

agaatagagg aaaacattat aacagtaaga aaatctcata aaagctgaat ttatatattt 148740

tactagcatt atttcaaaaa taaatcgttc cttttctaat ctgctcaaaa aagtctattt 148800

actaagaata cctaagaaaa cattggcgtc tacctgattc taagtttttg gaagaagaca 148860

ctcgattggt gtaactctct atcagtgtcc agccaactgt tgacagtcac ccatgtgcga 148920

cctgtagctt gtgagcccag tgaccgtcca tgacaagcct gattaatttc atacctgctt 148980

tgcacattat cgtttgtact tgtgtttcct tatgtgcaaa atagaagtac gactgaatga 149040

aagttttaaa gagtgcagat ggccccatga tttgaagtct tgagcacata taaagggcag 149100

acacaaggaa aatttgcaga aggataatga aatgggagaa gaactccaaa gtgggaccca 149160

atttactggt catataccga atgtgacttg catctcacag tgttagtgga ggactttctc 149220

tgacctgggg ttgggtcttt tccgcataaa caccaaagat ggaagaaagg aagcaaaatg 149280

taatgtagct gagctttgga tggattaagt caaggtcata taaaacagtt ccaagcaaaa 149340

gtggggccca ggtgtccata ttacgagttg ctaacattga acactgacta tgcacaagga 149400

accattccaa gctcattgct atattattgt agcccattga aaacccaagt ttctagatgc 149460

tgccttgtct gcttggtgtt gcttagttca atgagttatt cattcattag tatgagagct 149520

cacacttacc atgtgcccgt cactgtttta agcatgtcgt atatagtaac atattttata 149580

ctcccaagaa cctaatgagg tatgcactat cattageece attttataga tgaaaaaaac 149640

tgaggcacag aggcatttag cagcttgcgc aaggtcatgc agtggtaagt gactgageca 149700

ggtttaaage catgtgtgtg ctgttagtca ccaagttagg cttccttcca catactgata 149760

actgattacg gtcataatat ggctattgat gacatgagtt tgcttgttac agttgcaagg 149820

aaaacattga aaaatgtgta aaagaacatt aaaggatcat ctctattctt ctcaagagat 149880

aagaatttta aatagcatta gaattacttt gatgacggcc accggcatct accccttaaa 149940

gaaaacgcgc tgggcacggt ggctcacacc tgtaatccca gcactttggg aggccgaggc 150000

gggtggatca tgaggtcaag agatcaagac cagcctggcc aacatggtga aacccccttc 150060

tctactaaaa atacaaaaat tagctgggca tggtgtcaca cacactgtag tcccagctac 150120

tcgggtgact agagcaggag aattgcttga acccaggagg tggaggttgc agtgagccaa 150180

gatcatgcca ctgcactcca gcctgggtga cagagcgaga ctccattgaa aaggaaggaa 150240

gaaaaaaaag agaagagaag agaaaagaaa gagaggaggg agggagggag ggagggagac 150300

agggagggag agagagggag aaaggaaaga aagaaaaaga aagagagaga gagagagaga 150360

aagaaaaaga aagaaagaaa aagaaagaaa gaaagaaaga gaaagaaaga aagaaagaaa 150420

gaaagaaaga aaggaaggaa aggaaagaag gaaggaagga agaaagaaag aaagaaagaa 150480

agaaagaaag aaagaaagaa agaaagaaag aaagaaagaa aaacacgaag gggaaaaact 150540



attctgtctg catttaactt agaaaacaag ggcctgttgt ttctgaccgc ccaaaagaag 150600

ccctccatgg aatcgattag gaaataagtg tcaccaggga tgatcaggtg cctgcctgtg 150660

cctgtagtgc tgggaagccc atgttagatt ctcagaatca aggctggaga tacttcagga 150720

gagtcagcca gaggctggga attttgcctg tttattcaat gctgttaggc caataagcag 150780

ctttcatcaa atacagttaa gaccccaaga taaagacaga tgaccgctga gcgtgttcaa 150840

tcctgaggac ttgggttgtt gctagttagt tgttgagaat ggctccccac tttggattcc 150900

aatagggaaa gtgcaatgtt tctagatccc accctcaggt caccttttct cttcctacaa 150960

catgcagacc gcctaaaaag ccctggcatt ccaggaggac tttatacttc acagaagatg 151020

agggaatctt tggaaattta ggcgacagag gccagacata ccaataaacg gagcagtcca 151080

catttccccc cagttggaaa cagatcagaa gctttaggca ttggaaaatg ctagccacat 151140

agcattctga gtttgagcat ctcgtggatg tctggctgtg gacgtcagct atggatgacg 151200

ataagcctcc tgtgactctc catgcagagt catcagtccg tgttagaact gcagccagca 151260

aagaatgacc tcagagacta tggatgtgca tcctccaggg cctcagtccc cacctcaaca 151320

tttggcctgg gcgatcagtt ccagtgttga caggtggcag ctgctggtgg tccaagggga 151380

cttaggacat ttttaattgt tttgtagaca tggaggtctt gctatgttgc ccaggctggt 151440

ctcaagctca tgggctcaag tgatcctcct gcccatgagc catcacacct gaccccagtc 151500

ctgtttttaa atgtgcccag ggaaggaatt ctaaacctcc tttgtcagac ttcactttgg 151560

caaaatgatc cttggtacat tggcaatgga tggaacaagg aggcatgggc actcttgaca 151620

cattctccaa taggcccctc tgcctttagg cagaaccacc tgcccattcc agccagatgg 151680

caacaatcat gttgttgttg ttgtttagag aaagggcccc actctcttgt ccagcctgga 151740

gtgcagtggc atgatcatag gtcactgcag ccacaaactc ccgggctcaa gtgatcctcc 151800

tgcctcagtc ctgctaattc ctttatttat tttttttttt ttttgagacg gagtctcact 151860

ctgtcaccca ggctggagtg cagtggtgtg atctctgctc actgcaacct ctgcctcccg 151920

ggtttaaatg attctcctac ctcagcctcc tgagtaggtg ggaccacagg catgcaccat 151980

cacacccagc taatttttgt atttttagta gagacagggt ttcaccatgt tggccaggat 152040

agtcttgatc tcttgacctt atgatccacc cgccttggcc tccccatatg ctgggattac 152100

agacaggagc caccacgccc agccaacatc cggctaattc ttaatttttt ttgtagagat 152160

ggaggtcttg ctatgttgcc caggctggtt tcaaactctt aggctcaagt gatcctcctg 152220

cctcggcctc ccaaagcact aggatgatag tcatgagcca tcacacctgg ccccagtcct 152280

attttatttt taaatgtgcc caaagaagga attctaaatc tcctttgtca gccttcactt 152340

tagcaaaatg atccttggta gctaggcttt tcctatagca agaagagaaa tctgacttag 152400

agagaaaagt tatgtattta aaatgtccta gaaggctaga tggatggatg atggatgttg 152460

gatggagaga aagagaaaaa gaagtagata aatgaataga tgatattcat gatagatgaa 152520

tagatagatg aaagagaaag ggaggtagat agatgaatga aggaaggcga gaaagacagg 152580

aaataggtga ctgtaagaga cagccaaccc cctagcaatg agacatattt attatagaat 152640

tatacaccaa aggaggcctc ttaaaaccca ttcaaaacag aagccacctt ccttcgtgct 152700

cccatcacct ttcccacatc cctctactcc agcaccttct catgttgcaa cattagaatt 152760

tgttagctgt tggtctccct ggctggagca tgcgaccata aagcagggat tacatctcat 152820

tctgccgtgt agtctcagca tctagcccag tgcctagcac ctggtcagtg ctccatggaa 152880

ggaaagacaa aaggaaagaa ggaggggagg gaagtacatc agtcaaccaa tatgataaag 152940

aaacctgtat aagacgatag tgtcccttgt caggaatgca tcatttctaa tgctgcaatc 153000

attaatgttt tactaaccaa acttaaccta tgtgatacct catatcccgt cggtaagctg 153060

tcatactcca agtcaataca gtgatagcat ctgcccagtg ttggaggggt gtgttaatgc 153120

tcactcctgt ttaacactgt tctaagggac accagttcat tattatactg tttgtctcct 153180

aaataatttc caaaaaatgt atttcaccag ggttccctgt taatatgtat acgttttcca 153240

tgatctgatc atgatatcgt atgggcttgg ccagtgagag ctggcgcagt caactgcagg 153300

gtgtcctccc agccagtgac agtgtggctt ctgcaggtac ctcgttcccc agtcaggata 153360

tgcgtgctgt ccagggtcca gggacgccgt ccctgccccg tccagggtcc tggagctggc 153420

ttgactcctc gccttacatc ccccagtcca aatcctctcg tcttccaagg cccattccaa 153480

ggttggccaa gtttctcctc ctccacagcg gatccttctc cccactctgg gagctgcctt 153540

gtctttctcc ttagcacttc ctggtgtcac atttcttcct gccaaccacc tctctctggg 153600

gcatgggact gggcagtcta taaagccgtg agtgcccccc aagcccacag tccccctccg 153660

aggaagccag ccagcagctg gtcctcatac tgagggccag gctttgtgtc ctgtgggtct 153720

gcaaccctgg ccataaccag tattggatga aggacccttg tttaacaaaa tgacagtgga 153780

cttgcttcaa ggcagacggc acagctttaa agcgatccag caaacgaact ctgcccattt 153840

ggggcatgtg atttttgaca atgactgtct ggctcaatta gacccaacct gggagtgaac 153900

tctgttttca acattgtcat atagcttgtt tgttattcgg acatcccctc gggcttagat 153960

tccacccccc tcccctgcaa gccttctcta gatcctaagg tccttgagga cagagtcttg 154020

ctcaatctct ttttgtctcc cgccagtgtc tgggcccttt gcatcccttt gtaaatgttt 154080

gttgcacagg tgactgtaaa acacctaggc ccgaggcctt cacccccaag gagtcagttt 154140

ctccacggct ccttttccgg ttgtgtagcc atttagcctg agagaggttt gggataggag 154200

aggtctctcc aggattcctg atgagtgtgg atgagcctgc tgagcagggt atggaagcag 154260

aagcagccat tggccaggga tgtggttgga gggataaaca cagaagatgc ctgcggctcc 154320

ccaagccagg gaggtctgca gctaggggcc tggaagatgg agacaaggca gtcagagaac 154380

aatgaagaca gagccagagc catgaaaagt gacagcagca aacccagaga gagggacaga 154440

attctgtctg catttaactt agaaaacaag ggcctgttgt ttctgaccgc ccaaaagaag 150600

ccctccatgg aatcgattag gaaataagtg tcaccaggga tgatcaggtg cctgcctgtg 150660

cctgtagtgc tgggaagccc atgttagatt ctcagaatca aggctggaga tacttcagga 150720

gagtcageca gaggctggga attttgcctg tttattcaat gctgttaggc caataagcag 150780

ctttcatcaa atacagttaa gaccccaaga taaagacaga tgaccgctga gcgtgttcaa 150840

tcctgaggac ttgggttgtt gctagttagt tgttgagaat ggctccccac tttggattcc 150900

aatagggaaa gtgcaatgtt tctagatccc accctcaggt caccttttct cttcctacaa 150960

catgcagacc gcctaaaaag ccctggcatt ccaggaggac tttatacttc acagaagatg 151020

agggaatctt tggaaattta ggcgacagag gccagacata ccaataaacg gagcagtcca 151080

catttccccc cagttggaaa cagatcagaa gctttaggca ttggaaaatg ctagccacat 151140

agcattctga gtttgagcat ctcgtggatg tctggctgtg gacgtcagct atggatgacg 151200

ataagcctcc tgtgactctc catgcagagt catcagtccg tgttagaact gcagccagca 151260

aagaatgace tcagagacta tggatgtgca tcctccaggg cctcagtccc cacctcaaca 151320

tttggcctgg gcgatcagtt ccagtgttga caggtggcag ctgctggtgg tccaagggga 151380

cttaggacat ttttaattgt tttgtagaca tggaggtctt gctatgttgc ccaggctggt 151440

ctcaagctca tgggctcaag tgatcctcct gcccatgage catcacacct gaccccagtc 151500

ctgtttttaa atgtgcccag ggaaggaatt ctaaacctcc tttgtcagac ttcactttgg 151560

caaaatgatc cttggtacat tggcaatgga tggaacaagg aggcatgggc actcttgaca 151620

cattctccaa taggcccctc tgcctttagg cagaaccacc tgcccattcc agccagatgg 151680

caacaatcat gttgttgttg ttgtttagag aaagggcccc actctcttgt ccagcctgga 151740

gtgcagtggc atgatcatag gtcactgcag ccacaaactc ccgggctcaa gtgatcctcc 151800

tgcctcagtc ctgctaattc ctttatttat tttttttttt ttttgagacg gagtctcact 151860

ctgtcaccca ggctggagtg cagtggtgtg atctctgctc actgcaacct ctgcctcccg 151920

ggtttaaatg attctcctac ctcagcctcc tgagtaggtg ggaccacagg catgcaccat 151980

cacacccage taatttttgt atttttagta gagacagggt ttcaccatgt tggccaggat 152040

agtcttgata tcttgacctt atgatccacc cgccttggcc tccccatatg ctgggattac 152100

agacaggage caccacgccc agccaacato cggctaattc ttaatttttt ttgtagagat 152160

ggaggtcttg ctatgttgcc caggctggtt tcaaactctt aggctcaagt gatcctcctg 152220

cctcggcctc ccaaagcact aggatgatag tcatgageca tcacacctgg ccccagtect 152280

attttatttt taaatgtgcc caaagaagga attctaaatc tcctttgtca gccttcactt 152340

tagcaaaatg atccttggta gctaggcttt tcctatagca agaagagaaa tctgacttag 152400

agagaaaagt tatgtattta aaatgtccta gaaggctaga tggatggatg atggatgttg 152460

gatggagaga aagagaaaaa gaagtagata aatgaataga tgatattcat gatagatgaa 152520

tagatagatg aaagagaaag ggaggtagat agatgaatga aggaaggcga gaaagacagg 152580

aaataggtga ctgtaagaga cagccaaccc cctagcaatg agacatattt attatagaat 152640

tatacaccaa aggaggcctc ttaaaaccca ttcaaaacag aagccacctt ccttcgtgct 152700

cccatcacct ttcccacatc cctctactcc agcaccttct catgttgcaa cattagaatt 152760

tgttagctgt tggtctccct ggctggagca tgcgaccata aagcagggat tacatctcat 152820

tctgccgtgt agtctcagca tctagcccag tgcctagcac ctggtcagtg ctccatggaa 152880

ggaaagacaa aaggaaagaa ggaggggagg gaagtacatc agtcaaccaa tatgataaag 152940

aaacctgtat aagacgatag tgtcccttgt caggaatgca tcatttctaa tgctgcaatc 153000

attaatgttt tactaaccaa acttaaccta tgtgatacct catatcccgt cggtaagctg 153060

tcatactcca agtcaataca gtgatagcat ctgcccagtg ttggaggggt gtgttaatgc 153120

tcactcctgt ttaacactgt tctaagggac accagttcat tattatactg tttgtctcct 153180

aaataatttc caaaaaatgt atttcaccag ggttccctgt taatatgtat acgttttcca 153240

tgatctgatc atgatatcgt atgggcttgg ccagtgagag ctggcgcagt caactgcagg 153300

gtgtcctccc agccagtgac agtgtggctt ctgcaggtac ctcgttcccc agtcaggata 153360

tgcgtgctgt ccagggtcca gggacgccgt ccctgccccg tccagggtcc tggagctggc 153420

ttgactcctc gccttacatc ccccagtcca aatcctctcg tcttccaagg cccattccaa 153480

ggttggccaa gtttctcctc ctccacagcg gatccttctc cccactctgg gagctgcctt 153540

gtctttctcc ttagcacttc ctggtgtcac atttcttcct gccaaccacc tctctctggg 153600

gcatgggact gggcagtcta taaagccgtg agtgcccccc aagcccacag tccccctccg 153660

aggaagccag ccagcagctg gtcctcatac tgagggccag gctttgtgtc ctgtgggtct 153720

gcaaccctgg ccataaccag tattggatga aggacccttg tttaacaaaa tgacagtgga 153780

cttgcttcaa ggcagacggc acagctttaa agcgatccag caaacgaact ctgcccattt 153840

ggggcatgtg attttgaca atgactgtct ggctcaatta gacccaacct gggagtgaac 153900

tctgttttca acattgtcat atagcttgtt tgttattcgg acatcccctc gggcttagat 153960

tccacccccc tcccctgcaa gccttctcta gatcctaagg tccttgagga cagagtcttg 154020

ctcaatctct ttttgtctcc cgccagtgtc tgggcccttt gcatcccttt gtaaatgttt 154080

gttgcacagg tgactgtaaa acacctaggc ccgaggcctt cacccccaag gagtcagttt 154140

ctccacggct ccttttccgg ttgtgtagcc atttagcctg agagaggttt gggataggag 154200

aggtctctcc aggattcctg atgagtgtgg atgagcctgc tgagcagggt atggaagcag 154260

aagcagccat tggccaggga tgtggttgga gggataaaca cagaagatgc ctgcggctcc 154320

ccaagccagg gaggtctgca gctaggggcc tggaagatgg agacaaggca gtcagagaac 154380

aatgaagaca gagccagage catgaaaagt gacagcagca aacccagaga gagggacaga 154440



gaccaacaga gtcacaccca atgaggttca tccaaaccaa gacacttccc tccatggttg 154500

tcagccctga gctcctgttt cctcccttgg gttgtaaatt cctcctgagc agtggttgtg 154560

tttattcatc ttggtatcct tagagccttg cagggcacca catgggggct ggcacatggt 154620

aggcgcccaa taataatttt gaacctgaat tgaattaata aaaatattct tctattttta 154680

tttatttatt tatttattat tatactttaa gttttagggt acatgtgcac aatgtgcagg 154740

ttagttacat atgtatacat gtgccatgct ggtgcgctgc accaactaac tcgtcatcta 154800

gcattcacat tttcttaatc cagtctatca ttgttggaca tttgggttgg ttccaagtct 154860

ttgctattgt gaaaaatatt cttctattaa ttgacttgag gatttcacag tctctcttga 154920

aaatctatct acagggctac caaggtttcc attaccttga acgctgacgt tcacgcctta 154980

aatctaactg tgctttcttg ccatggctta agttcatttc tcctccagtg gtttcaaatg 155040

catggaatga tttttcagcc attcaggaag aaggaatgct gtgtataaag cctggattca 155100

ataaagccag atttttgaaa aacagctctt tagcatcttc tactacagac actggtctgg 155160

gcagggcttt ttattttatt gaatccagct gaagagcttg actacattaa taatgggctt 155220

catttccaac cactgcctcc cagtctttcc ccctaaaagc ctcatggtac ttaagcaact 155280

gctaatacag gaataattgt cagtggcatc acttcctgcc gtgatttgac caccaggatg 155340

aggttttctt cttgtaccta atctggagtt ctcaggcata ccatgtctgg ggctgccaga 155400

tcatatttaa aatttgtaag caaatctaat ggcagctgtg atttgagttg tattgagttt 155460

atgttgagaa agtaggattt gggaagattc tcttgggtat gtagtaatat ttttctggag 155520

caagcctacc taaagattgc ccagaggttc aaatctctta tttctacaga gcatggaagg 155580

gtggtaccat atcacagggt cctgagggcg gactggaaga ttttactcca ttcatttcaa 155640

agaaaactct atttgttcag ctcccatacc accaccatac ttctttctga agcttccctg 155700

gaagatgaca tctcaccatc agttttcttt acactggact tgactcatga tggatttagt 155760

acacataact gtaacatggt atccatacag aagataagct cctctttgct tcaatgaaaa 155820

aggccatata aaagcacaca cctattaaca ggaatatagc acagccacta agagcacaga 155880

ctctgaagag tctgattgcc agattgccag agtttgagtc tagcttagcc actatgtgac 155940

tttggacaac ttccctccaa tactttgatc tcctcatgtg tgaagtgggg aatataatag 156000

tgcctacttt ttaaagtcac tatgaagttt aagatgaatg gatatttgtt aagtgcttag 156060

atcagtgctt gtacacagtg ctatataaat gactattgtt gtgtgttttt tttcatttta 156120

ctgaatatcc aatacattat tcctctccac ataacttcct actaggataa aaagtaaagt 156180

ttctctttca ggcaacatgc aatcaaattt aacagctggc caaaagttta gtaagacctt 156240

gcttattaca cctttttggc aatattaaaa taatatttgt ttcaatctaa aggttgcttc 156300

atctgctgtt atagggctag gcactgtggg gccaatagga gtgaaatatg tgatacccct 156360

cccaaaagaa cttgcaatca aacaatattg gaaaatataa gaagtgatat attaggtagc 156420

aaaacaaaac tgaagagcag atgtgatgaa ctattggaga agtttaggag atgtagacat 156480

tagtgacagc ttgaatggtc aggtgaggaa ggtaaggaga ttttcaggtg ggatgagctg 156540

agctggaaga atgggttaag atttgggtga tgaaggtaag agtgctccca gaaggtaaag 156600

atacagacag tggtaaggaa gggtggccag ccatggtgac tcacacctgt aatcccagca 156660

ctttgggagg ccgaggtgga ccaatgactt gaaccgagga gttcaagacc aaccttggca 156720

acatagccag accccatctc tacaaaaact agccagacat agtggcacat gcctatagtc 156780

ccagctactc aggaggttga ggcaagagga tcacttgatc ctgggaattc aaggctgcag 156840

tgagctataa ttgcgactgc actccagcct gagtgacaga gcaaaagttt ctcaatttaa 156900

aggaaggaag gagggaagga aggagggatg gaaagaagga aggaaggagg gaaggaaaga 156960

aggaaggagg gcagagtttg ggggtttggg agggtgaagg catggaaatg aaggctctgg 157020

tgtcttcctt ggaggagcag tgaggatgct gccctagtgg tagccaagga ttaattgtgc 157080

caagagcata gatggtgcta gaaaatcagg cgacagtagc tggattatga aggtcttcac 157140

aaagcaggca aatgagttca gatttggttt aatagaaaat aggaagtgag aaagaggtaa 157200

gaaacacgat ctagaatgct ggccagctgt gtcacccgcg tgcctgcctg caccagtagt 157260

gtccccgagc tgggcctgac accattcttt ggtgatggtg gaataaaggc aagttgaaga 157320

aataaaaaca tgttcatata tgtgagttcc caagacaaac cacagcagat cccaggaatg 157380

tgtttctgat tgagcaatga agacgtgttg gtggggtttt ggttggggtg ggtgtgggtg 157440

tcatctctgt ttcatgaggt ctaaatttct actggctcag aaaaagaact ttgagcagtt 157500

ttttgtttat atgggtcatc atcgtcttca atttttgtgg agttttctca gagcttcttg 157560

atggtctgct aatactaaaa taaatatatt aggccttttg cctgtctctt cttttctgtc 157620

actgggtgat ggcctttgtt tcctctaatg gacacattcc agatttgagt gcggagcggg 157680

cagtccctgg ctgctcatgt ctgacatcgt tccctccctg tgtagcaaag ggaaatcaac 157740

agcacgtggg agggggaatc tgtgttctaa gaactgcttt ggtttacaca tctatagata 157800

acactcaacc agcactgcag gtcacatgga ccggctggtg aggctgagga tgagtcactt 157860

ttaaattact catagagaaa gaaatatgtt tctgaaagcc agagtggttg gcttacacat 157920

ggaggtaaga gagaaagcag gcagcttcat aaagcactca gacctcctgt gacagctgac 157980

gtggtgtgta gtgcgtcagg tgggaagacg gggccctgcg tcctcagcaa tgtatttgga 158040

ggtgaggctt tttgttgatg ggaacccctg tgctgggact tgggggtatt taggatacat 158100

ttccatctag ctagactttc tcttacagtc ccactttgta aatggcccta ggacccttga 158160

ttaactttca gtaacacagt ctagtggtga acaccaagcc atctgaggct gaaatatgga 158220

gaagtatgtc agtccaacag aaggtcagat ggggaggggc gagggagctt tcagaaagtc 158280

ttggagtaca agggcctcag ctgagcctcg aaggtcttca ttcgttgcaa agaagaagga 158340

gaccaacaga gtcacaccca atgaggttca tccaaaccaa gacacttccc tccatggttg 154500

tcagccctga gctcctgttt cctcccttgg gttgtaaatt cctcctgage agtggttgtg 154560

tttattcatc ttggtatcct tagagccttg cagggcacca catgggggct ggcacatggt 154620

aggcgcccaa taataatttt gaacctgaat tgaattaata aaaatattct tctattttta 154680

tttatttatt tatttattat tatactttaa gttttagggt acatgtgcac aatgtgcagg 154740

ttagttacat atgtatacat gtgccatgct ggtgcgctgc accaactaac tcgtcatcta 154800

gcattcacat tttcttaatc cagtctatca ttgttggaca tttgggttgg ttccaagtct 154860

ttgctattgt gaaaaatatt cttctattaa ttgacttgag gatttcacag tctctcttga 154920

aaatctatct acagggctac caaggtttcc attaccttga acgctgacgt tcacgcctta 154980

aatctaactg tgctttcttg ccatggctta agttcattto tcctccagtg gtttcaaatg 155040

catggaatga tttttcagcc attcaggaag aaggaatgct gtgtataaag cctggattca 155100

ataaagccag atttttgaaa aacagctctt tagcatctto tactacagac actggtctgg 155160

gcagggcttt ttattttatt gaatccagct gaagagcttg actacattaa taatgggctt 155220

catttccaac cactgcctcc cagtctttcc ccctaaaago ctcatggtac ttaagcaact 155280

gctaatacag gaataattgt cagtggcatc acttcctgcc gtgatttgac caccaggatg 155340

aggttttctt cttgtaccta atctggagtt ctcaggcata ccatgtctgg ggctgccaga 155400

tcatatttaa aatttgtaag caaatctaat ggcagctgtg atttgagttg tattgagttt 155460

atgttgagaa agtaggattt gggaagattc tcttgggtat gtagtaatat ttttctggag 155520

caagectacc taaagattga ccagaggttc aaatctctta tttctacaga gcatggaagg 155580

gtggtaccat atcacagggt cctgagggcg gactggaaga ttttactcca ttcatttcaa 155640

agaaaactct atttgttcag ctcccatacc accaccatac ttctttctga agcttccctg 155700

gaagatgaca tctcaccatc agttttcttt acactggact tgactcatga tggatttagt 155760

acacataact gtaacatggt atccatacag aagataagct cctctttgct tcaatgaaaa 155820

aggccatata aaagcacaca cctattaaca ggaatatage acagccacta agagcacaga 155880

ctctgaagag tctgattgcc agattgccag agtttgagtc tagcttagcc actatgtgac 155940

tttggacaac ttccctccaa tactttgata tcctcatgtg tgaagtgggg aatataatag 156000

tgcctacttt ttaaagtcac tatgaagttt aagatgaatg gatatttgtt aagtgcttag 156060

atcagtgctt gtacacagtg ctatataaat gactattgtt gtgtgttttt tttcatttta 156120

ctgaatatcc aatacattat tcctctccac ataacttcct actaggataa aaagtaaagt 156180

ttctctttca ggcaacatgc aatcaaattt aacagctggc caaaagttta gtaagacctt 156240

gcttattaca cctttttggc aatattaaaa taatatttgt ttcaatctaa aggttgctta 156300

atctgctgtt atagggctag gcactgtggg gccaatagga gtgaaatatg tgatacccct 156360

cccaaaagaa cttgcaatca aacaatattg gaaaatataa gaagtgatat attaggtage 156420

aaaacaaaac tgaagagcag atgtgatgaa ctattggaga agtttaggag atgtagacat 156480

tagtgacaga ttgaatggtc aggtgaggaa ggtaaggaga ttttcaggtg ggatgagctg 156540

agctggaaga atgggttaag atttgggtga tgaaggtaag agtgctccca gaaggtaaag 156600

atacagacag tggtaaggaa gggtggccag ccatggtgac tcacacctgt aatcccagca 156660

ctttgggagg ccgaggtgga ccaatgactt gaaccgagga gttcaagacc aaccttggca 156720

acatagccag accccatctc tacaaaaact agccagacat agtggcacat gectatagtc 156780

ccagctactc aggaggttga ggcaagagga tcacttgatc ctgggaatto aaggctgcag 156840

tgagctataa ttgcgactga actccagcet gagtgacaga gcaaaagttt ctcaatttaa 156900

aggaaggaag gagggaagga aggagggatg gaaagaagga aggaaggagg gaaggaaaga 156960

aggaaggagg gcagagtttg ggggtttggg agggtgaagg catggaaatg aaggctctgg 157020

tgtcttcctt ggaggagcag tgaggatgct gccctagtgg tagccaagga ttaattgtgc 157080

caagagcata gatggtgcta gaaaatcagg cgacagtage tggattatga aggtcttcad 157140

aaagcaggca aatgagttca gatttggttt aatagaaaat aggaagtgag aaagaggtaa 157200

gaaacacgat ctagaatgct ggccagctgt gtcacccgcg tgcctgcctg caccagtagt 157260

gtccccgaga tgggcctgac accattcttt ggtgatggtg gaataaagga aagttgaaga 157320

aataaaaaca tgttcatata tgtgagttcc caagacaaac cacagcagat cccaggaatg 157380

tgtttctgat tgagcaatga agacgtgttg gtggggtttt ggttggggtg ggtgtgggtg 157440

tcatctctgt ttcatgaggt ctaaatttct actggctcag aaaaagaact ttgagcagtt 157500

ttttgtttat atgggtcatc atcgtcttca atttttgtgg agttttctca gagcttcttg 157560

atggtctgct aatactaaaa taaatatatt aggccttttg cctgtctctt cttttctgtc 157620

actgggtgat ggcctttgtt tcctctaatg gacacattcc agatttgagt gcggagcggg 157680

cagtccctgg ctgctcatgt ctgacatcgt tccctccctg tgtagcaaag ggaaatcaac 157740

agcacgtggg agggggaatc tgtgttctaa gaactgcttt ggtttacaca tctatagata 157800

acactcaaco agcactgcag gtcacatgga ccggctggtg aggctgagga tgagtcactt 157860

ttaaattact catagagaaa gaaatatgtt tctgaaagcc agagtggttg gcttacacat 157920

ggaggtaaga gagaaagcag gcagcttcat aaagcactca gacctcctgt gacagctgac 157980

gtggtgtgta gtgcgtcagg tgggaagacg gggccctgcg tcctcagcaa tgtatttgga 158040

ggtgaggctt tttgttgatg ggaacccctg tgctgggact tgggggtatt taggatacat 158100

ttccatctag ctagactttc tcttacagtc ccactttgta aatggcccta ggacccttga 158160

ttaactttca gtaacacagt ctagtggtga acaccaagcc atctgaggct gaaatatgga 158220

gaagtatgta agtccaacag aaggtcagat ggggaggggc gagggagctt tcagaaagtc 158280

ttggagtaca agggcctcag ctgagcctcg aaggtcttca ttcgttgcaa agaagaagga 158340



attctgtccc aagcgagatg gaaagatcat ctgagcaaaa agaaagcatc agtgacagag 158400

gctgcaactt catttcactg gctgagtcta aatttttttc acaggaaaaa atatacagaa 158460

gacaagagaa caatcaccaa ggaagcccaa ggcactgctt actaaattgg tccaaggggg 158520

ggatttcacc aaatgcaaat gaacaaagaa caatacatgt gactcaaaat atccgttatg 158580

ctcttaatac ttacgagagg gtgtgaggca gggaggtgac cttttcaagg gttgaaagct 158640

gtcaactttt caaccacatt gttttcattg ctgggagatt gaagacagga tcacctcagg 158700

gtaccatttt ggaaaagtga tttaaaaaaa attaaaaact ccttcctgca taatgttttg 158760

ggacattttg aattgttttt gccgtgaaga catagaattc aggtgtccag gaaatactgc 158820

aaccttttat gagaaatgaa tacccagaag tctagagctg cctggcactc actctggcag 158880

gtcttccacc tctggtccct ctccagcaga agggctagtg agcagtttag gacccctgga 158940

gcaggggtac ccttaccccc accccaaagg aagcgatgtg gcttttttct cgcagccccg 159000

cccccatccc tttgacaggt cactagaaca acagagtgcc caagtggaga cagggaggaa 159060

tgtgatggtt ggagggacct aaaaataacc atttttccct catcctgaat gtgctaccct 159120

gggccagaca ttccctgaag ggctcctctg aaatctggga aacaggaaat gctaagaaaa 159180

tctctaattt gcctggtcat gtgaactcct ctcggtgttg aaacagaatt ttggaagagg 159240

ggactctgca ctgtggttga gccctcctaa tcagagaaca tttgccccta tgagaatatg 159300

gtggatgtga ctattcagcc tcaacttccc tctttctaaa catgtaaact ctgatgccta 159360

aagaacaaaa ccagaaaaga aacccactcg gtcttagttg cgtatctgag tgccgacagg 159420

gcggctgaga ggggcccacg tgcctgtcgc taaaaagccc ctttggcatt tcataacagg 159480

acccaatccc gcagacttgt ctgtgcaggc tcacgcacca tcttcaaaac ctttactacc 159540

tgtatttgta gtagatgatt aatgattagg ctttcttccc acacatttgg ctttgataat 159600

ctccactcaa aaatattcag atgcaaataa tttaaaaaca aagtggctcc aagggctctt 159660

tctgggagga tggaaatgct gcatatcttg ataggggagt gagttaaagg gatgtatgcc 159720

tttgtcaata ttcataaaac tgtacacatg atatattcat tttgttgtat gtaaatgata 159780

ctgagaatga aaactcttaa gataataaag tgggttgagt ttggaaacca gaaaaagtgg 159840

acacgatgta aatgaccccg ctgaaaacga ttcgagttgg ccagcagaaa ctaagaaatg 159900

cgtacgcgtg ggcagtcccc actgtgcggg gaaatctttg caaggtgagc agattcagct 159960

cagctcatag aaactccagc tgattctgca cattcatctg tgtttttgta ggtgtttttg 160020

gtgtctttgt gtccatttct gtttggctca tttccctact caattggatt ttgacttcta 160080

tttcctgaat acaacacccc cgcaatacct aatatcccag gcctgtgaaa agtgaatgcc 160140

taataaatgt ccactcactc actgagatgg actgcttctc ctgtctctgt tacattctat 160200

caaaattagc cagtgcattt ggccctaaat gcatttgtaa aaatggaaag taaaaggaga 160260

aacattcata cttgtactag ttttgagaaa attcccagtt atctctgctt ctaaaagaaa 160320

tccgtttcag aacttttact tgggaaaaat tgcttttgcc taacaggaaa aataaaacat 160380

agactccaga cgcagtgatg ttcgtgtgaa attaagaaaa cagagttaat gttgatgtct 160440

tagtggaggc gaaggtacgc ttcctttctc tctttttccc ccttttcaag gcaaatcaga 160500

agaccgggtg tggaaattcc tgcaggtttg ctctgtgtcg gtttgcacgt ttgtagatgg 160560

agtttcatgc tttttctcac tagtcagtct ttttgtcatc atctcatctt gaaactagag 160620

aggaagggaa tggaagggca aattgctaat atcagagacc tctggaaatt ccccttttat 160680

ggtacatgag tatttaagaa cagttctctt tcagttgtgt ttttgtgatt ttggtgacac 160740

tcagtgggcc cagccctgcc tctagtcaga ctccagtgtc cttcagcagc tctctagggc 160800

atgggctgga ggcagtggga tggggggtta acgtgaattg cactgctttg gaaaaacagc 160860

ccaagagaga tccttttttt aaagtagata acctgagcat aaatctatac tcacatgatt 160920

tttaaaaatt aacttatcta gcatctttta taaactgata aatctctcat gaattaatga 160980

ctcaccagtg cctaaatggt gggcagacag gcggcgctat aaatttctct tggcattttg 161040

tgtgtcatta tatatgataa gttccagtaa tggcctggct tcattgaagg ttattttaaa 161100

ggaagaagct ttttatccca catggtttca ggcaatacct tattgaagat gacttagacc 161160

ttggattctg gggttggaac aggcttgtgt ccactgccta aacagggcca gcacagcttc 161220

gtggggggcc tctggaggaa ggggccccag gaaggagtca ggtctttctg ctcactggct 161280

gtcaggctgc ctgggggtct cggagggtcc agagcaactg atggctggtg tggaggagag 161340

cgtgtgacag ccagtcccaa ggccaggcta tgagagacta tgctaattag tgaagtccct 161400

ggtagggcca ggtcactcgg ccaccaggta aaaagtacca ggttatttct gccttggcag 161460

aaggagaagg tgcatgaata ttactcatta atacgcctca aggaaccact aggttagaca 161520

acaaaatacc ttctgcatcc actcccctat tacttcctca ctccccaaac atcctttcag 161580

tctgctcctc cagcttgaga aaccaggagg gtcttcctac cgagtggtgc ctcccgagcc 161640

tctggggtac agcttgtgac cctcctcaat caaatgaatc ccagggttcc aggccaggtg 161700

agtatagatg gacttggagc ttttcttatg aaatgtcttg agctgagttt ctttttcctg 161760

ctacgccgaa ctctgtatat gtttgttttt gttctaattt tggcttcaga aaaaaaaaag 161820

aagaaaagaa aagaaaaaga atgtttgggt acagtgtaaa agttttctca gatccagatt 161880

ggaaactccc tcatcactct gaaaccggac aggtgctgag cggtatttgt ttctctgtca 161940

ataaacagca cgtacttggc ctagacataa actcctgcgg gagcagtggt gcacatgggc 162000

ctatttcagt gtttgggaag gactgaaggg ccctgaatta ggaggaaggt ctgcttctca 162060

ccccttctct tttgatcttc tgatagagac cacatagtgt tctcttcatg gtattttgat 162120

ggcatatggc gtataaacac aggtgtgacc tttacacagt gcactgcgtt acaattataa 162180

taagtgagag gagataaagc cagctggagt ttaaggttaa cgctgaaaac agcgaacgct 162240

attctgtccc aagcgagatg gaaagatcat ctgagcaaaa agaaagcatc agtgacagag 158400

gctgcaactt catttcactg gctgagtcta aatttttttc acaggaaaaa atatacagaa 158460

gacaagagaa caatcaccaa ggaagcccaa ggcactgctt actaaattgg tccaaggggg 158520

ggatttcacc aaatgcaaat gaacaaagaa caatacatgt gactcaaaat atccgttatg 158580

ctcttaatac ttacgagagg gtgtgaggca gggaggtgac cttttcaagg gttgaaagct 158640

gtcaactttt caaccacatt gttttcattg ctgggagatt gaagacagga tcacctcagg 158700

gtaccatttt ggaaaagtga tttaaaaaaa attaaaaact ccttcctgca taatgttttg 158760

ggacattttg aattgttttt gccgtgaaga catagaatto aggtgtccag gaaatactga 158820

aaccttttat gagaaatgaa tacccagaag tctagagctg cctggcactc actctggcag 158880

gtcttccacc tctggtccct ctccagcaga agggctagtg agcagtttag gacccctgga 158940

gcaggggtac ccttaccccc accccaaagg aagcgatgtg gcttttttct cgcagccccg 159000

cccccatccc tttgacaggt cactagaaca acagagtgcc caagtggaga cagggaggaa 159060

tgtgatggtt ggagggacct aaaaataacc atttttccct catcctgaat gtgctaccct 159120

gggccagaca ttccctgaag ggctcctctg aaatctggga aacaggaaat gctaagaaaa 159180

tctctaattt gcctggtcat gtgaactcct ctcggtgttg aaacagaatt ttggaagagg 159240

ggactctgca ctgtggttga gccctcctaa tcagagaaca tttgccccta tgagaatatg 159300

gtggatgtga ctattcagcc tcaacttccc tctttctaaa catgtaaact ctgatgccta 159360

aagaacaaaa ccagaaaaga aacccactcg gtcttagttg cgtatctgag tgccgacagg 159420

gcggctgaga ggggcccacg tgcctgtcgc taaaaagccc ctttggcatt tcataacagg 159480

acccaatccc gcagacttgt ctgtgcaggc tcacgcacca tcttcaaaac ctttactacc 159540

tgtatttgta gtagatgatt aatgattagg ctttcttccc acacatttgg ctttgataat 159600

ctccactcaa aaatattcag atgcaaataa tttaaaaaca aagtggctcc aagggctctt 159660

tctgggagga tggaaatgct gcatatcttg ataggggagt gagttaaagg gatgtatgcc 159720

tttgtcaata ttcataaaac tgtacacatg atatattcat tttgttgtat gtaaatgata 159780

ctgagaatga aaactcttaa gataataaag tgggttgagt ttggaaacca gaaaaagtgg 159840

acacgatgta aatgaccccg ctgaaaacga ttcgagttgg ccagcagaaa ctaagaaatg 159900

cgtacgcgtg ggcagtcccc actgtgcggg gaaatctttg caaggtgage agattcagct 159960

cagctcatag aaactccago tgattctgca cattcatctg tgtttttgta ggtgtttttg 160020

gtgtctttgt gtccatttct gtttggctca tttccctact caattggatt ttgacttcta 160080

tttcctgaat acaacacccc cgcaatacct aatatcccag gcctgtgaaa agtgaatgcc 160140

taataaatgt ccactcactc actgagatgg actgcttctc ctgtctctgt tacattctat 160200

caaaattaga cagtgcattt ggccctaaat gcatttgtaa aaatggaaag taaaaggaga 160260

aacattcata cttgtactag ttttgagaaa attcccagtt atctctgctt ctaaaagaaa 160320

tccgtttcag aacttttact tgggaaaaat tgcttttgcc taacaggaaa aataaaacat 160380

agactccaga cgcagtgatg ttcgtgtgaa attaagaaaa cagagttaat gttgatgtct 160440

tagtggaggc gaaggtacga ttcctttctc tctttttccc ccttttcaag gcaaatcaga 160500

agaccgggtg tggaaattcc tgcaggtttg ctctgtgtcg gtttgcacgt ttgtagatgg 160560

agtttcatgc tttttctcac tagtcagtct ttttgtcatc atctcatctt gaaactagag 160620

aggaagggaa tggaagggca aattgctaat atcagagacc tctggaaatt ccccttttat 160680

ggtacatgag tatttaagaa cagttctctt tcagttgtgt ttttgtgatt ttggtgacao 160740

tcagtgggcc cagccctgcc tctagtcaga ctccagtgtc cttcagcago tctctagggc 160800

atgggctgga ggcagtggga tggggggtta acgtgaattg cactgctttg gaaaaacage 160860

ccaagagaga tccttttttt aaagtagata acctgagcat aaatctatac tcacatgatt 160920

tttaaaaatt aacttatcta gcatctttta taaactgata aatctctcat gaattaatga 160980

ctcaccagtg cctaaatggt gggcagacag gcggcgctat aaatttctct tggcattttg 161040

tgtgtcatta tatatgataa gttccagtaa tggcctggct tcattgaagg ttattttaaa 161100

ggaagaagct ttttatccca catggtttca ggcaatacct tattgaagat gacttagacc 161160

ttggattctg gggttggaac aggcttgtgt ccactgccta aacagggcca gcacagcttc 161220

gtggggggcc tctggaggaa ggggccccag gaaggagtca ggtctttctg ctcactggct 161280

gtcaggctga ctgggggtct cggagggtcc agagcaactg atggctggtg tggaggagag 161340

cgtgtgacag ccagtcccaa ggccaggcta tgagagacta tgctaattag tgaagtccct 161400

ggtagggcca ggtcactcgg ccaccaggta aaaagtacca ggttatttct gccttggcag 161460

aaggagaagg tgcatgaata ttactcatta atacgcctca aggaaccact aggttagaca 161520

acaaaatacc ttctgcatcc actcccctat tacttcctca ctccccaaac atcctttcag 161580

tctgctcctc cagcttgaga aaccaggagg gtcttcctac cgagtggtgc ctcccgagcc 161640

tctggggtac agcttgtgac cctcctcaat caaatgaatc ccagggttcc aggccaggtg 161700

agtatagatg gacttggaga ttttcttatg aaatgtcttg agctgagttt ctttttcctg 161760

ctacgccgaa ctctgtatat gtttgttttt gttctaattt tggcttcaga aaaaaaaaag 161820

aagaaaagaa aagaaaaaga atgtttgggt acagtgtaaa agttttctca gatccagatt 161880

ggaaactccc tcatcactct gaaaccggac aggtgctgag cggtatttgt ttctctgtca 161940

ataaacagca cgtacttggc ctagacataa actcctgcgg gagcagtggt gcacatgggc 162000

ctatttcagt gtttgggaag gactgaaggg ccctgaatta ggaggaaggt ctgcttctca 162060

ccccttctct tttgatcttc tgatagagac cacatagtgt tctcttcatg gtattttgat 162120

ggcatatgga gtataaacac aggtgtgace tttacacagt gcactgcgtt acaattataa 162180

taagtgagag gagataaaga cagctggagt ttaaggttaa cgctgaaaac agcgaacgct 162240



aattttcact gaaaacaatg tcacagagca aggcgtaggt gccccttttc aactgccgcg 162300

tgcatggttc tatgaacagc cccaggtgaa gggtttccat gaaataagcc acctcctggg 162360

gtacagaaat acttagtgat gcatcctctg aggatcccct ttgggaccac cctcctgggc 162420

ggcatatccc aaatccttgt ttggatggga agggagcatt aggtaacttc acttggaaca 162480

aggtaccatg attatgtctg gtcctgtttt ccgtgctgac aggcagttca cctctccggg 162540

actcagtgtc cttgatttta aaataaggga ctttgaccat attccttcag tttcttgcct 162600

tctggttttt tacacaagag gctcagccca gaagcctaac cccagatgca tacttaattc 162660

ctcgggaaaa caaaatattt gtcagaccca caattaactt aattgtttat ttgtgcaaag 162720

gctttcttgt ttagttccag gacttgctgt tgaaatttga aaaagggtgg ccccagattc 162780

atgttcacat gagtagctgc ggtagctact caccagctag ctcctgggag agaaaatgga 162840

gaagaaagcg agggaagaaa acggagggca aattctccaa ggtttactcc tccaccagag 162900

agacgcctcc tgggcaagcg tttctacctg gatccctggc tgcccaggaa attggggaat 162960

gagggctttg ggtgtggagt ccccttggcc attatgaagt ccatggggtt gcagttactg 163020

agcagagtta gaggcattcc tgcaccccca cccccaaccc acaacgtctg gacttgggag 163080

gagattcctt ggcttctgaa agaagcttct gtttctgttt acgtaaacat caggtggacg 163140

ggggaggtgg acgccagggt gggacgttct tgcagtgctc agatgagggt gagactggag 163200

gggccagtac aggtgttggg catttgggta gcacctaaca ataatctaag gcagtggttc 163260

tccatgggga tgactttgcc ttccagggga catttggcac ggcctggaga catttcgggt 163320

tttcacacta gacaagggtt tccgctggca tgtcgtgggc agaggccaga gaagctgcta 163380

aacatcctcc agtgcacagg gcagcccgtc ctccccacaa caaagaatta cctgacccag 163440

aatgtcaatt gatctaagtt ctaaagccta ctaatagttt gtaagttgaa agcactagat 163500

tgacacaaac gggaaaagtt atttgcagtt tattttcctg agggacaatg ggctgccact 163560

cccttccatg ctattgctgg gcaagactct atgttggctc ttgctttctt ctcctctttg 163620

aacacccccc tcccctgcca gcccgtctga tgccgtccaa gccttttttt tttttttttt 163680

ttggcttctc agcaagcctc atgaatatta actgggacac tcagggctaa aatgatctct 163740

ggtcttactt gagaaatgcc ctcaagcaag aaaaagaaca agagtcccaa gaacaccaag 163800

tgcccctcac cttggtcaca ccaatggccc acactggctg gggaggcggg gaagggtcct 163860

gggagaggga ggatgggcct ctaacctcca aggagaacat gagtgagggc cccaggaagg 163920

gagagggtgc gacaagcact ctggagaaag aaaggagagg gttcaaggtg accctgagct 163980

cggggcaaga tctgcagggc ctgcaattgg cagagtgcct ggcatctggc caagcagccc 164040

tccctctctc ttccccgctc caccacctgc tcctggtcgc tgcattgccg gttcctccca 164100

gcctcttctc acctgctcgc tctaacgtcc gtctcagcca acagccctac tcttccctcc 164160

caagccaaca gggggaagca gagagcagca gaacagccta aaggcaacaa cggcagtctc 164220

tttaccgcgc ccaccctgca ctcctgggcc cctgtggcct ccaccccagc agctggaccc 164280

tccgagaccc tccttttccc accaagctca cccccactaa gggccctccc cacgcaatgc 164340

acagcacatt ccacgcccac ccgacatcaa tcacgtcctg tctcgtgact catccgatac 164400

tgttgacttg ctgtacagtt tctcaccttt gcaaatgaga tttgtcgcct cctcaagttg 164460

actgtccctg gaggccagga gacgtgctgt ggccctgctg tcccgagcct ttctcagagt 164520

ctcatgttca gctcagttct gttgattggg gacaaaggac actgccattt gccacctctg 164580

cccgccctgt gccgacctcc accagacgtt tggcatcatg agcccgtgtc gttctcaccc 164640

cagcctttgt ggttgatgtt gtagcgtcct cttattctta tagatgaata agttgaggct 164700

cagagatgtt agatatcttg ggtaaggtga agctgtgacg acttgagaac ataactgaac 164760

gttctaggct ccttacccca cacggtgttg ccattccagt cccagaaggt cctgaggttc 164820

ttttgagatg tgtaatgaat ccatcttcct tgagcataac acaatcttta tggacctgtt 164880

taaatagttt taatttccat gtgtttactc attcattctg caaacatgca cacagctttt 164940

acaaggtgcc aggcactatc agaacctggg aaaaccaaga tgaagaaaat gtagccagtg 165000

cccccaagga ggagagagac aggtggcagt gagttcactg gtgagccttg agggggcaga 165060

ataagaaaag ggcatgatgg ggaggtgggg gcttggtcaa gaaaggcttc acagaggagg 165120

tggtatttga gctgagtgtg gagaggtgtg caaaaggcag agtggcatcc cagcctgagg 165180

atgcatgtga gccaggatct gtagaggaac gaggctgcag ctgatgctgc cagtaatcac 165240

atggagttca aggcaagcag tgggtgtggg gagaggggag tctggaagcg tgggtcaggg 165300

ccagctcgcc ctgtggataa caggagccac tcagggcatt tggataagag agagggacgc 165360

aactgctttg tgggtctagc agacaccctg ggaatactcc agagggaagc tgaatggggc 165420

aagatgaggg aagatcggtt gggagcttct tgccactgtc taggtaagcc atgcagtggg 165480

gtgaacagaa gtggcttctg taagaccaga aagaggagac atcctaagag acttctgtaa 165540

ggtggagatg acagtgatgg tgtgtccata ggaaaagaag agggaggagt tgaggatcac 165600

cccggttttt ctgctaggat ataggctgag ggctgtcaag ggggctgatt agacccttag 165660

aggcagattt tgggaaggtg taatcagttc cctttgtgct gtgttgggtt tgatgtacct 165720

gatggatatg cagatctgtt tggtcgcaaa ctagggtttg aggttcaaaa gagattcaag 165780

agtcatgagc ctaaaggctt cacaataggg ttatagctta atcctttctg tactatgaag 165840

acttcatgaa tgtcccaaaa tccacattca ggcctgccct tcccagagtc atcattgtct 165900

tctagaagcc tagtttgtcc catttcagct gccctcctct ggactcacca ctggcttttt 165960

ggagtggcca ggtctgtgta gagaattctg aatggaccat tccaggtggg gacctcatgg 166020

cttagtacaa ggtccgatgt tcttgctgtt gggtaggaaa tcctgccttg atgagtctca 166080

ggatttggct ggccgctctg ccctgacgat ttcaagaaat cacttctgct aactccagaa 166140

aattttcact gaaaacaatg tcacagagca aggcgtaggt gccccttttc aactgccgcg 162300

tgcatggttc tatgaacaga cccaggtgaa gggtttccat gaaataagcc acctcctggg 162360

gtacagaaat acttagtgat gcatcctctg aggatcccct ttgggaccac cctcctgggc 162420

ggcatatccc aaatccttgt ttggatggga agggagcatt aggtaacttc acttggaaca 162480

aggtaccatg attatgtctg gtcctgtttt ccgtgctgac aggcagttca cctctccggg 162540

actcagtgtc cttgatttta aaataaggga ctttgaccat attccttcag tttcttgcct 162600

tctggttttt tacacaagag gctcagccca gaagectaac cccagatgca tacttaattc 162660

ctcgggaaaa caaaatattt gtcagaccca caattaactt aattgtttat ttgtgcaaag 162720

gctttcttgt ttagttccag gacttgctgt tgaaatttga aaaagggtgg ccccagatto 162780

atgttcacat gagtagctgc ggtagctact caccagctag ctcctgggag agaaaatgga 162840

gaagaaagcg agggaagaaa acggagggca aattctccaa ggtttactcc tccaccagag 162900

agacgcctcc tgggcaagcg tttctacctg gatccctggc tgcccaggaa attggggaat 162960

gagggctttg ggtgtggagt ccccttggcc attatgaagt ccatggggtt gcagttactg 163020

agcagagtta gaggcattcc tgcaccccca cccccaaccc acaacgtctg gacttgggag 163080

gagattcctt ggcttctgaa agaagcttct gtttctgttt acgtaaacat caggtggacg 163140

ggggaggtgg acgccagggt gggacgttct tgcagtgctc agatgagggt gagactggag 163200

gggccagtac aggtgttggg catttgggta gcacctaaca ataatctaag gcagtggttc 163260

tccatgggga tgactttgcc ttccagggga catttggcac ggcctggaga catttcgggt 163320

tttcacacta gacaagggtt tccgctggca tgtcgtgggc agaggccaga gaagctgcta 163380

aacatcctcc agtgcacagg gcagcccgtc ctccccacaa caaagaatta cctgacccag 163440

aatgtcaatt gatctaagtt ctaaagccta ctaatagttt gtaagttgaa agcactagat 163500

tgacacaaac gggaaaagtt atttgcagtt tattttcctg agggacaatg ggctgccact 163560

cccttccatg ctattgctgg gcaagactct atgttggctc ttgctttctt ctcctctttg 163620

aacac tcccctgcca gcccgtctga tgccgtccaa gccttttttt tttttttttt 163680
ttggcttctc agcaagectc atgaatatta actgggacac tcagggctaa aatgatctct 163740

ggtcttactt gagaaatgcc ctcaagcaag aaaaagaaca agagtcccaa gaacaccaag 163800

tgcccctcac cttggtcaca ccaatggccc acactggctg gggaggcggg gaagggtect 163860

gggagaggga ggatgggcct ctaacctcca aggagaacat gagtgagggc cccaggaagg 163920

gagagggtgc gacaagcact ctggagaaag aaaggagagg gttcaaggtg accctgagct 163980

cggggcaaga tctgcagggc ctgcaattgg cagagtgcct ggcatctggc caagcageee 164040

tccctctctc ttccccgctc caccacctgc tcctggtcgc tgcattgccg gttcctccca 164100

gcctcttctc acctgctcgc tctaacgtcc gtctcageca acagccctac tcttccctcc 164160

caagccaaca gggggaagca gagagcagca gaacagecta aaggcaacaa cggcagtctc 164220

tttaccgcgc ccaccctgca ctcctgggcc cctgtggcct ccaccccago agctggaccc 164280

tccgagacco tccttttccc accaagctca cccccactaa gggccctccc cacgcaatga 164340

acagcacatt ccacgcccac ccgacatcaa tcacgtcctg tctcgtgact catccgatac 164400

tgttgacttg ctgtacagtt tctcaccttt gcaaatgaga tttgtcgcct cctcaagttg 164460

actgtccctg gaggccagga gacgtgctgt ggccctgctg tcccgageet ttctcagagt 164520

ctcatgttca gctcagttct gttgattggg gacaaaggac actgccattt gccacctctg 164580

cccgccctgt gccgacctcc accagacgtt tggcatcatg agcccgtgtc gttctcaccc 164640

cagcctttgt ggttgatgtt gtagcgtcct cttattctta tagatgaata agttgaggct 164700

cagagatgtt agatatcttg ggtaaggtga agctgtgacg acttgagaac ataactgaac 164760

gttctaggct ccttacccca cacggtgttg ccattccagt cccagaaggt cctgaggttc 164820

ttttgagatg tgtaatgaat ccatcttcct tgagcataac acaatcttta tggacctgtt 164880

taaatagttt taatttccat gtgtttactc attcattctg caaacatgca cacagctttt 164940

acaaggtgcc aggcactate agaacctggg aaaaccaaga tgaagaaaat gtagccagtg 165000

cccccaagga ggagagagac aggtggcagt gagttcactg gtgagccttg agggggcaga 165060

ataagaaaag ggcatgatgg ggaggtgggg gcttggtcaa gaaaggcttc acagaggagg 165120

tggtatttga gctgagtgtg gagaggtgtg caaaaggcag agtggcatcc cagcctgagg 165180

atgcatgtga gccaggatct gtagaggaac gaggctgcag ctgatgctgc cagtaatcac 165240

atggagttca aggcaagcag tgggtgtggg gagaggggag tctggaagcg tgggtcaggg 165300

ccagctcgcc ctgtggataa caggagccac tcagggcatt tggataagag agagggacgc 165360

aactgctttg tgggtctagc agacaccctg ggaatactcc agagggaage tgaatggggc 165420

aagatgaggg aagatcggtt gggagcttct tgccactgtc taggtaagcc atgcagtggg 165480

gtgaacagaa gtggcttctg taagaccaga aagaggagac atcctaagag acttctgtaa 165540

ggtggagatg acagtgatgg tgtgtccata ggaaaagaag agggaggagt tgaggatcac 165600

cccggttttt ctgctaggat ataggctgag ggctgtcaag ggggctgatt agacccttag 165660

aggcagattt tgggaaggtg taatcagttc cctttgtgct gtgttgggtt tgatgtacct 165720

gatggatatg cagatctgtt tggtcgcaaa ctagggtttg aggttcaaaa gagattcaag 165780

agtcatgage ctaaaggctt cacaataggg ttatagctta atcctttctg tactatgaag 165840

acttcatgaa tgtcccaaaa tccacattca ggcctgccct tcccagagtc atcattgtct 165900

tctagaagcc tagtttgtcc catttcagct gccctcctct ggactcacca ctggcttttt 165960

ggagtggcca ggtctgtgta gagaattctg aatggaccat tccaggtggg gacctcatgg 166020

cttagtacaa ggtccgatgt tcttgctgtt gggtaggaaa tcctgccttg atgagtctca 166080

ggatttggct ggccgctctg ccctgacgat ttcaagaaat cacttctgct aactccagaa 166140



ctctacttcc aggcccctag ctgataatat acaggtattg agcttcattt gaattttttc 166200

tttaagaact taccttgact aaagatgtta gaaaataaga tcctaaaatt aaaaattacg 166260

gactctgcaa aaagagctta actggcttca aaagtttcac acaactcctt tcatatatgc 166320

attttctgta agctacttgt aaataaagaa ggtacctagg aaaggaaaat tgccatctct 166380

gacagttcaa tgcaaaaatg agagaggaat gagagggagt catgactgaa ttttagtgcc 166440

tttgctgcca ggcacttcac agaagtcatt tcatcctcct gaccactcga caactacagc 166500

cttttatttt tctctgtttt atgaattcat aaatttaggc tcagggaggt taaataactc 166560

atctaacatg agttagattt aagcattgca gagaacgaga ggagaactga taactcattc 166620

aactcattga cgaatctagt aatttgcaga gttgaggttc aagcacagat ctgtctgact 166680

ctaatgtgtg tgctctttcc tctccaatgc tactagcatg ggtgagctgt gagcattctg 166740

gagagggtga aaagtgggag gcagaggcaa aagctgagtc aaatagtttt ctcagatgag 166800

agagagtggg caggcagtgg atattcgtgc aagcaagttg gacgccgtca gaaatctgag 166860

ctgaagttat gtgggtatac tcacgtcttg tagtctccgc tgaaggaccc attatcaaat 166920

aggtggaaaa tacaaaaatt gaagatatgg tgaagcatta tcacctgatc aacccagcat 166980

cctgctctca taggtggtgt acaatttcac ccagcccaag tcattatgtc ttccaggaga 167040

aaaggaggct ctagtaggca ctgaggacaa gcacatgata agctattgtt ttgcctcctg 167100

ggaatacttg gttggccctt tattttttag tagcaagaag atttaggagt agcactctgt 167160

atgtatgttg attgtttggc tttgtacaca aatgttagaa aattaaagaa tagatttggt 167220

cattgtcatg tctgtttgcc ctcaccagac ttgacttaga tatggttctt taaagtctca 167280

ggcattttag aataactttg gggaaggtat ttacgaatta atttttaaaa aaactctttc 167340

attttagaat tttcttaaaa gagatatgtt tttaaaattt caaataccta gaattgggca 167400

aacgaggtgt tgccaagtag aggctctgct gagcaaataa tgaccacatc aaaacaccag 167460

ccccaaggaa gcaggctccg attctgctcc cagagcagca cattggtgtg gtgtcaaatg 167520

catgtttcta aagaactcaa acattgtttt ctcttagtta gataaacaaa ctccttgatg 167580

tctatttatg actagttgtt agtgagtctc ttggaagtca tacaaagcag tgagaacaag 167640

aaggtgtttt gcaggttggc tttgagtaaa gaccctctgt tttgatcagg gtcttggatg 167700

ccctgctcaa tcccctactc gaagttctga gggcatttct ctgattgtcc tccaaaactg 167760

tcctgccaac tgctatagat taaataggta aggagcagct actaagtttc cttcttccct 167820

cccatgaagg agcccggcca tgagatttag ccaatgagcc catttaactc tctgttttct 167880

agctcattta tccaagggtt cagtgcacca ctggaaacct tcatataaca gaaagccagt 167940

gtttgggggg catttggttt caacttgctt gtgtttgagc atttatattt ataatagtgc 168000

taatctctaa gggactcaca tcgcattaag agctttatct taggctgcca cggaaactag 168060

catgtaccaa catgactgag aactatgaga aattgggctg ggcctacaga aaattaataa 168120

gctccgattt tcatttaaat tatcttttcc atgagatttt gttttgaaac ccacaaagtc 168180

gggccaagcc attagcattc cctatgcaca catttatcct ccccctgtag cctatgctgt 168240

cccctcccct cgcccccagc ccctcatctg ttatcgcccc ccatctatta tcgcccccct 168300

tgcctgagtg aactcgccct tctctgaacc gtcatggcca ccccttctgc caccaggaca 168360

ttcttgcttg tattgcttgc tcctgacctc atagaaggaa aggagtagtt gcatttttct 168420

cttgaatcca ccccagggtt ttgatcatgc cagtcatgtt acagatgccc agtaatttct 168480

gctgggttag atgttagtca gttgcagggt agattggtgt taggggaggt agcccggcca 168540

taggcaaaaa agtagcttag ggtcaccgca gtcagtgtgg agaagggaat tttgggggga 168600

aatctggaca gacgaatttg accaatctat gaggctaatt atagaaaaaa acacaagaag 168660

ggggaaaatt tctttcagta attagagaga tgacagagaa gcagggaatg cccctgattg 168720

cattatagaa gaggagatca agatgacttc agaagtcatt tgctgaaggt acaaagagag 168780

ctcaaggtga aaggagtccc attttccttc ttggtggagg cgcagcttag taacctttga 168840

ggagtgttgc ctgtcttgct aggaaaaata tgacaggagt agcccagtgg aggttggaga 168900

cctaataccc cttctcaccc ccaaacctga taactcattc ttaagcatca aatcttatgt 168960

tatagtccaa tatttctgga catttttctg ccacaaggtc tccagaatgt gttagcttag 169020

cttcagcctt ataggaattc atatttaaat cgacttcttt tttcctacct ggagactgct 169080

ggaatatcag actaaaacag ctcacgggaa ggctgagcag agtctaattc tagaacttgt 169140

ggcatgttca tgggacacgg aaaatacata gaagtgatgg tttcacagag aaagggaaaa 169200

gtcactccag agaaaactgg agggagccaa gaaaatgcgg agagaaagtg gggaatggca 169260

acctcagacg cagagggaaa gaaaaacaag agaagacgta cgttagcaat aaaagaaaaa 169320

aaaccatcac aatgcccgtt gggcaggaaa gtgatttttc tgcttttctt tcagccctcc 169380

tgggcccaca gtattgaaga taggagcaga gtgcattcac tggtgtccac tcttcagctg 169440

ggtgttgctg aagaagagag aaaccttagc catcttgcca ccaggtcact ctctttcttt 169500

cgttttcagg ctgacccaag caaaataggg gaaaattgca tctggacaaa ggaaacttct 169560

ctttctgtac ctaaaagcct catgtcaggc tgggcgcggt ggctcacgcc tgtaatccca 169620

gcactatggg aggctgagtc aggaggatca cttgaggtca ggagtttcag gccagcctgg 169680

ccaacatggt gaaaccccaa ttctacaaaa aaactacaaa aattagccag gcatggcggt 169740

gggtgcctgt aatcccagcc attcgggaag actgaggcag gagaattgct tgaacctggg 169800

aggcagaggc tgcagtgagc cgagatcgca ccactgcact ccagcctggg taactgacag 169860

agggagacgc tgtctcaaaa taaataaata aataaataaa taaataaata aataaataaa 169920

taaatgcctc atgtcaggag aaccctttct gtagagagcc atataattaa gcactgtgtt 169980

tgttccaaac aaaaactaga gaaagggtta aaaatcaata ttattagtga catctcctct 170040

ctctacttcc aggcccctag ctgataatat acaggtattg agcttcattt gaattttttc 166200

tttaagaact taccttgact aaagatgtta gaaaataaga tcctaaaatt aaaaattacg 166260

gactctgcaa aaagagetta actggcttca aaagtttcac acaactcctt tcatatatga 166320

attttctgta agctacttgt aaataaagaa ggtacctagg aaaggaaaat tgccatctct 166380

gacagttcaa tgcaaaaatg agagaggaat gagagggagt catgactgaa ttttagtgcc 166440

tttgctgcca ggcacttcac agaagtcatt tcatcctcct gaccactcga caactacage 166500

cttttatttt tctctgtttt atgaattcat aaatttaggc tcagggaggt taaataactc 166560

atctaacatg agttagattt aagcattgca gagaacgaga ggagaactga taactcattc 166620

aactcattga cgaatctagt aatttgcaga gttgaggttc aagcacagat ctgtctgact 166680

ctaatgtgtg tgctctttcc tctccaatgc tactagcatg ggtgagctgt gagcattctg 166740

gagagggtga aaagtgggag gcagaggcaa aagctgagtc aaatagtttt ctcagatgag 166800

agagagtggg caggcagtgg atattcgtgc aagcaagttg gacgccgtca gaaatctgag 166860

ctgaagttat gtgggtatac tcacgtcttg tagtctccgc tgaaggaccc attatcaaat 166920

aggtggaaaa tacaaaaatt gaagatatgg tgaagcatta tcacctgate aacccagcat 166980

cctgctctca taggtggtgt acaatttcac ccagcccaag tcattatgtc ttccaggaga 167040

aaaggaggct ctagtaggca ctgaggacaa gcacatgata agctattgtt ttgcctcctg 167100

ggaatacttg gttggccctt tattttttag tagcaagaag atttaggagt agcactctgt 167160

atgtatgttg attgtttggc tttgtacaca aatgttagaa aattaaagaa tagatttggt 167220

cattgtcatg tctgtttgcc ctcaccagac ttgacttaga tatggttctt taaagtctca 167280

ggcattttag aataactttg gggaaggtat ttacgaatta atttttaaaa aaactctttc 167340

attttagaat tttcttaaaa gagatatgtt tttaaaattt caaataccta gaattgggca 167400

aacgaggtgt tgccaagtag aggctctgct gagcaaataa tgaccacate aaaacaccag 167460

ccccaaggaa gcaggctccg attctgctcc cagagcagca cattggtgtg gtgtcaaatg 167520

catgtttcta aagaactcaa acattgtttt ctcttagtta gataaacaaa ctccttgatg 167580

tctatttatg actagttgtt agtgagtctc ttggaagtca tacaaagcag tgagaacaag 167640

aaggtgtttt gcaggttggc tttgagtaaa gaccctctgt tttgatcagg gtcttggatg 167700

ccctgctcaa tcccctacto gaagttctga gggcatttct ctgattgtcc tccaaaactg 167760

tcctgccaac tgctatagat taaataggta aggagcagct actaagtttc cttcttccct 167820

cccatgaagg agcccggcca tgagatttag ccaatgagcc catttaactc tctgttttct 167880

agctcattta tccaagggtt cagtgcacca ctggaaacct tcatataaca gaaagccagt 167940

gtttgggggg catttggttt caacttgctt gtgtttgagc atttatattt ataatagtgc 168000

taatctctaa gggactcaca tcgcattaag agctttatct taggctgcca cggaaactag 168060

catgtaccaa catgactgag aactatgaga aattgggctg ggcctacaga aaattaataa 168120

gctccgattt tcatttaaat tatcttttcc atgagatttt gttttgaaac ccacaaagtc 168180

gggccaagcc attagcattc cctatgcaca catttatcct ccccctgtag cctatgctgt 168240

cccctcccct cgcccccagc ccctcatctg ttatcgcccc ccatctatta tcgcccccct 168300

tgcctgagtg aactcgccct tctctgaacc gtcatggcca ccccttctgc caccaggaca 168360

ttcttgcttg tattgcttgc tcctgacctc atagaaggaa aggagtagtt gcatttttct 168420

cttgaatcca ccccagggtt ttgatcatgc cagtcatgtt acagatgccc agtaatttct 168480

gctgggttag atgttagtca gttgcagggt agattggtgt taggggaggt agcccggcca 168540

taggcaaaaa agtagcttag ggtcaccgca gtcagtgtgg agaagggaat tttgggggga 168600

aatctggaca gacgaatttg accaatctat gaggctaatt atagaaaaaa acacaagaag 168660

ggggaaaatt tctttcagta attagagaga tgacagagaa gcagggaatg cccctgattg 168720

cattatagaa gaggagatca agatgacttc agaagtcatt tgctgaaggt acaaagagag 168780

ctcaaggtga aaggagtccc attttcctto ttggtggagg cgcagcttag taacctttga 168840

ggagtgttgc ctgtcttgct aggaaaaata tgacaggagt agcccagtgg aggttggaga 168900

cctaataccc cttctcaccc ccaaacctga taactcattc ttaagcatca aatcttatgt 168960

tatagtccaa tatttctgga catttttctg ccacaaggtc tccagaatgt gttagcttag 169020

cttcagcctt ataggaattc atatttaaat cgacttcttt tttcctacct ggagactgct 169080

ggaatatcag actaaaacag ctcacgggaa ggctgagcag agtctaattc tagaacttgt 169140

ggcatgttca tgggacacgg aaaatacata gaagtgatgg tttcacagag aaagggaaaa 169200

gtcactccag agaaaactgg agggagccaa gaaaatgcgg agagaaagtg gggaatggca 169260

acctcagacg cagagggaaa gaaaaacaag agaagacgta cgttagcaat aaaagaaaaa 169320

aaaccatcac aatgcccgtt gggcaggaaa gtgatttttc tgcttttctt tcagccctcc 169380

tgggcccaca gtattgaaga taggagcaga gtgcattcac tggtgtccac tcttcagctg 169440

ggtgttgctg aagaagagag aaaccttagc catcttgcca ccaggtcact ctctttcttt 169500

cgttttcagg ctgacccaag caaaataggg gaaaattgca tctggacaaa ggaaacttct 169560

ctttctgtac ctaaaageet catgtcaggc tgggcgcggt ggctcacgcc tgtaatccca 169620

gcactatggg aggctgagtc aggaggatca cttgaggtca ggagtttcag gccagcctgg 169680

ccaacatggt gaaaccccaa ttctacaaaa aaactacaaa aattagccag gcatggcggt 169740

gggtgcctgt aatcccagcc attcgggaag actgaggcag gagaattgct tgaacctggg 169800

aggcagaggc tgcagtgage cgagatcgca ccactgcact ccagcctggg taactgacag 169860

agggagacgc tgtctcaaaa taaataaata aataaataaa taaataaata aataaataaa 169920

taaatgcctc atgtcaggag aaccctttct gtagagagee atataattaa gcactgtgtt 169980

tgttccaaac aaaaactaga gaaagggtta aaaatcaata ttattagtga catctcctct 170040



cttcttcact gttaatcatc tgccggtcac tgtcataaca gtgttatttt tcaggcctga 170100

aatgaaaatt ggcgattaca tcaagcaaag agtttgaaag gaaggctggg ttactgcatg 170160

attattcgga ctctccctgt aaatacgtga atagttccag cttcccctca catgggttga 170220

gggtaacaga atgacatctc cctgggctag aagagaaaca gagacagaac aagcgaaagt 170280

cgtctggcac cagccaacag ttgcaactta tacatatagc ccgggaccgg tatgggtctg 170340

tggcctgtta ggaacagggc cgcacagcag gaggtgagca gctggcgagc atcactgcct 170400

gagctccggc tcctgtcaga tcagtggcga cattaggttt tcctaggagt gcaaacccta 170460

ttgtgaactg tgcccacaag ggatctaggt tgtgtgctcc ttatgggaac cgaatgcctg 170520

atgatctgtg ttggaacagt ttcatcctga aatgatcccc caccccattc gtggaaaaat 170580

tgtcctccac aaaacacgtc cctggtgcca aaaaggttgt ggactgctga cataaatgag 170640

cttgattctt ttctcataat gtaaacgtta tcaaagagac agaggtgtca gcataagcac 170700

gtcgctgctc catgcacact tatgacttcg tggctctggg caggcccgtt tagctgggag 170760

tcatagctac atttagggag gccgcgtgat tgagtggaaa ggcaggatat tttatgtcag 170820

aattctgggt ttgagttctg gtttcataat tgattaacta ggtgtccttg gaaaagttac 170880

gtattcttgg tcatctctaa aagaggggtg acagcagtaa taacttatct gtggcttgtt 170940

gggaggacca cactagatga tctatatgga agcactttct caacaacagc gtgccatgtg 171000

aatatttgtt tttgtttgta atagatacct ctataataag gagaatgaga aggttattat 171060

ttcatcctgt ttgttcactg tttttattta acaacttttt ttttttttcc tactacattc 171120

caggcagcag gccagaggcc agggaaattc gttgccactt cacagtatct cattgcatca 171180

ttgagaggtt tactcctgat ccagcaccga aagaccattt ttggccttta aaaataaagt 171240

tgaaagtcca agagccagaa agattaagga ttaagctaat ttttaaaata acaaatgttt 171300

tcttatattc ttttctcatt tatatggtgc tggtaatttt ttaaattaga ttttcatctg 171360

ggcattttat attaaaaatg atacagttcc ctgtcccttg taattgcatt tcttttgatt 171420

ttcttttatt atgactcgca tatcactgac acttttttcc tggaatgtta aaagtataca 171480

tcatctggct aaaaggaaaa aatactgact taataaaaat ggaaaagaga gagagagaga 171540

aaatggatat tcttctcttt tggttccaaa caaggcaaag tcctcattcc tcgttcttca 171600

tacatgccaa ggttgatgtc acggatccaa accagttttg agttatctga aatggggggg 171660

agcggggaag cgcagttcaa caatcttctg aagcttgaaa aacaaatttg tcacagtctg 171720

ataacccaaa aatgactgat ggattttctc tgcattttcc aagcagggag gggtcgggca 171780

tggagaatga aacattctga gaaaagactt aaatgtggaa acttttggtt caagagggta 171840

ttctaggaga tacaagaaat atctcctggg ggcatccaaa gggaataaca ctgtaatctt 171900

gagtgatgta tggttccatt gcccgaggaa tagggatgaa aaccataaac tcctttggtt 171960

ggggtattaa cttatcatca aaagttacca taaataatgg atattgttta tggctgagaa 172020

gtaggacaca tccagagaag acatccctta atttttcata aaatcatctc agtgttattg 172080

gaatatgttt ttcatgccat ttgagctgtc ggagtatctc ttgggtagat tcttaagcag 172140

aaatagttgg gactttacaa accctgcctg ggattctaat gtctggtgcc atgaagattt 172200

tggcttgtgt ttcttttgat gtctagaata tcaagaacat tcctagcttc tatattacgg 172260

caggtcacgt cccggcttct tctagtaaaa tcccctctag gattcaagcc tctatttgca 172320

ccggtaataa atgtgatggc acattgcgac tttgaatgca agccagcagg gctgcaggca 172380

cctgtttctc ccagtgcccc aactgtatca aacccttttc atcctccctg cttttgatgc 172440

acaaacataa aacggagtcc cagaatctaa aagtgatgtc acttgagtgt caccaaggac 172500

ctttagagga ccatggggca tctcttcctg ttacaaatga ggctctcaaa gcctggaaag 172560

gtgaatccct ggaccacaag tggaggaact gagaaagggt gcgtcgacac tcagacccca 172620

cagcttgcca ttgtgtggct tgtgatagaa ccaagacatc agaacagacc agcttatccg 172680

gttataaatc taggataaca tgatgagctt cagagccagg ggttgagctc tcctgggact 172740

cctcccctcc aaaggatgtg ttccattgcc aaacattaaa agctccgaat tcttgttttc 172800

tcgccaaaag gtattgtaga catgatggca gtgaaattat ttttttcgca tttaaagtta 172860

cccttaataa aatcactttc ttcaggtggt gtaccaagtt agtaaaacat acctgtttga 172920

atctatattc catcaaccat gaacttatgc ctggggatca aaaatttctt aaaacccacc 172980

aggcgtgatc ctaatacttt tttcacagtt tctcggggtg tttcagtagg ttaggattac 173040

ctccaaagac atttaaatga tgtttctggt tcaaacggaa atgaaaagca cataaaattg 173100

taagacataa gaattccaag aatttggcag aggtgaaaac acacaaagaa aagatgaaat 173160

ttagacgttt ttattctgct cctttatcca acacaaatcc ctctccagtt gtcccataac 173220

cacaatgcca gcatttaact cctcaagggt taaaggaggc ttgtagagcg ggcctctggc 173280

tgactccagc gtggatcgca ggcctggcgt cctgtcagac ttccacggtc aaatggtaac 173340

cacactgcct ctagttacct cgctccattt cttggggggc tcagggacag ccgccatttc 173400

cccatcagtg tccacgacca gcgtccttct gccaggaggc gggctggaag gtccctcgca 173460

gctatggcca agccctggct gcggctgcag aagtctcact tgtttcactc ggccaacact 173520

taatttcttt atgtatctga gggagtgggg aattagtgtc ttccaggaaa ttcaggctct 173580

gagttttctg tcctagacta caacaggcaa atggagaacg ggttgtgggg atcggagctg 173640

aggaatgaac ttcagctgat aaaatgcaag acaaggaggg aacaggaaag caaaggacaa 173700

agtgaaggag aaaaaaataa agggaatttt ggcagggaaa agggatttgg gagataggac 173760

gggagtcctg tctgggttat agtgaaggca ggggagagag gtttggggga tcttggggac 173820

ctgggccgtg tccagccatt ttttgtctcc caccaactcc tcgctgttca gctaccccac 173880

agagcagggt cttgggcatc ctgtgtgctg aggacagagc tgagcttata gtcactgtgc 173940

cttcttcact gttaatcatc tgccggtcac tgtcataaca gtgttatttt tcaggcctga 170100

aatgaaaatt ggcgattaca tcaagcaaag agtttgaaag gaaggctggg ttactgcatg 170160

attattcgga ctctccctgt aaatacgtga atagttccag cttcccctca catgggttga 170220

gggtaacaga atgacatctc cctgggctag aagagaaaca gagacagaac aagcgaaagt 170280

cgtctggcac cagccaacag ttgcaactta tacatatage ccgggaccgg tatgggtctg 170340

tggcctgtta ggaacagggc cgcacagcag gaggtgagca gctggcgagc atcactgcct 170400

gagctccgga tcctgtcaga tcagtggcga cattaggttt tcctaggagt gcaaacccta 170460

ttgtgaactg tgcccacaag ggatctaggt tgtgtgctcc ttatgggaac cgaatgcctg 170520

atgatctgtg ttggaacagt ttcatcctga aatgatcccc caccccattc gtggaaaaat 170580

tgtcctccac aaaacacgtc cctggtgcca aaaaggttgt ggactgctga cataaatgag 170640

cttgattctt ttctcataat gtaaacgtta tcaaagagac agaggtgtca gcataagcac 170700

gtcgctgctc catgcacact tatgacttcg tggctctggg caggcccgtt tagctgggag 170760

tcatagctac atttagggag gccgcgtgat tgagtggaaa ggcaggatat tttatgtcag 170820

aattctgggt ttgagttctg gtttcataat tgattaacta ggtgtccttg gaaaagttac 170880

gtattcttgg tcatctctaa aagaggggtg acagcagtaa taacttatct gtggcttgtt 170940

gggaggacca cactagatga tctatatgga agcactttct caacaacage gtgccatgtg 171000

aatatttgtt tttgtttgta atagatacct ctataataag gagaatgaga aggttattat 171060

ttcatcctgt ttgttcactg tttttattta acaacttttt ttttttttcc tactacattc 171120

caggcagcag gccagaggcc agggaaattc gttgccactt cacagtatct cattgcatca 171180

ttgagaggtt tactcctgat ccagcaccga aagaccattt ttggccttta aaaataaagt 171240

tgaaagtcca agagccagaa agattaagga ttaagctaat ttttaaaata acaaatgttt 171300

tcttatattc ttttctcatt tatatggtgc tggtaatttt ttaaattaga ttttcatctg 171360

ggcattttat attaaaaatg atacagttcc ctgtcccttg taattgcatt tcttttgatt 171420

ttcttttatt atgactcgca tatcactgac acttttttcc tggaatgtta aaagtataca 171480

tcatctggct aaaaggaaaa aatactgact taataaaaat ggaaaagaga gagagagaga 171540

aaatggatat tcttctcttt tggttccaaa caaggcaaag tcctcattcc tcgttcttca 171600

tacatgccaa ggttgatgtc acggatccaa accagttttg agttatctga aatggggggg 171660

agcggggaag cgcagttcaa caatcttctg aagcttgaaa aacaaatttg tcacagtctg 171720

ataacccaaa aatgactgat ggattttctc tgcattttcc aagcagggag gggtcgggca 171780

tggagaatga aacattctga gaaaagactt aaatgtggaa acttttggtt caagagggta 171840

ttctaggaga tacaagaaat atctcctggg ggcatccaaa gggaataaca ctgtaatctt 171900

gagtgatgta tggttccatt gcccgaggaa tagggatgaa aaccataaac tcctttggtt 171960

ggggtattaa cttatcatca aaagttacca taaataatgg atattgttta tggctgagaa 172020

gtaggacaca tccagagaag acatccctta atttttcata aaatcatctc agtgttattg 172080

gaatatgttt ttcatgccat ttgagctgtc ggagtatctc ttgggtagat tcttaagcag 172140

aaatagttgg gactttacaa accctgcctg ggattctaat gtctggtgcc atgaagattt 172200

tggcttgtgt ttcttttgat gtctagaata tcaagaacat tcctagcttc tatattacgg 172260

caggtcacgt cccggcttct tctagtaaaa tcccctctag gattcaagcc tctatttgca 172320

ccggtaataa atgtgatggc acattgcgac tttgaatgca agccagcagg gctgcaggca 172380

cctgtttctc ccagtgcccc aactgtatca aacccttttc atcctccctg cttttgatgc 172440

acaaacataa aacggagtcc cagaatctaa aagtgatgtc acttgagtgt caccaaggac 172500

ctttagagga ccatggggca tctcttcctg ttacaaatga ggctctcaaa gcctggaaag 172560

gtgaatccct ggaccacaag tggaggaact gagaaagggt gcgtcgacac tcagacccca 172620

cagcttgcca ttgtgtggct tgtgatagaa ccaagacate agaacagacc agcttatccg 172680

gttataaato taggataaca tgatgagctt cagagccagg ggttgagctc tcctgggact 172740

cctcccctcc aaaggatgtg ttccattgcc aaacattaaa agctccgaat tcttgttttc 172800

tcgccaaaag gtattgtaga catgatggca gtgaaattat ttttttcgca tttaaagtta 172860

cccttaataa aatcactttc ttcaggtggt gtaccaagtt agtaaaacat acctgtttga 172920

atctatattc catcaaccat gaacttatge ctggggatca aaaatttctt aaaacccacc 172980

aggcgtgatc ctaatacttt tttcacagtt tctcggggtg tttcagtagg ttaggattac 173040

ctccaaagac atttaaatga tgtttctggt tcaaacggaa atgaaaagca cataaaattg 173100

taagacataa gaattccaag aatttggcag aggtgaaaac acacaaagaa aagatgaaat 173160

ttagacgttt ttattctgct cctttatcca acacaaatcc ctctccagtt gtcccataac 173220

cacaatgcca gcatttaact cctcaagggt taaaggaggc ttgtagagcg ggcctctggc 173280

tgactccage gtggatcgca ggcctggcgt cctgtcagac ttccacggtc aaatggtaac 173340

cacactgcct ctagttacct cgctccattt cttggggggc tcagggacag ccgccatttc 173400

cccatcagtg tccacgacca gcgtccttct gccaggaggc gggctggaag gtccctcgca 173460

gctatggcca agccctggct gcggctgcag aagtctcact tgtttcactc ggccaacact 173520

taatttcttt atgtatctga gggagtgggg aattagtgtc ttccaggaaa ttcaggctct 173580

gagttttctg tcctagacta caacaggcaa atggagaacg ggttgtgggg atcggagctg 173640

aggaatgaac ttcagctgat aaaatgcaag acaaggaggg aacaggaaag caaaggacaa 173700

agtgaaggag aaaaaaataa agggaatttt ggcagggaaa agggatttgg gagataggac 173760

gggagtcctg tctgggttat agtgaaggca ggggagagag gtttggggga tcttggggac 173820

ctgggccgtg tccagccatt ttttgtctcc caccaactcc tcgctgttca gctaccccac 173880

agagcagggt cttgggcatc ctgtgtgctg aggacagage tgagcttata gtcactgtgc 173940



atgaaggatg ctgtgattct gcttttttgt ttgttcatct ttaatttggt gtattagaga 174000

tgttgcactg aacacattcc ctctcagcat gcaactgcca aaatgctgaa agaaagtgtt 174060

tggcttgttg ggtctgactg caacaatcac aaacttgcct tgcaaacttc tggccttcca 174120

gtaacacatc gaacattaaa ggattaaatg cttggtgagc agagctaggt tcttgtaaaa 174180

cacttggcag gtaggttcct aggaatttaa aggtatctgc ctttgttaaa ttatgaagat 174240

tttttaaatg tgagtagaga aaagctgttt ccagtcatga ggagtcacga ggggtgcctc 174300

caggaggaga gagaccatgc aagaagcagg tgacggggca gtggggcgag cggcccagag 174360

aagccccccc accccctgga tctcttgggc agtggggcga gtggccaggg aagccccctg 174420

tatccccctg ggtctcttct ttgagggctt atgctctgtc cgtggtgtgg agccactctt 174480

gttcatgcac gttgcagaca caaccacttt tggtccagca agaatagttg agctgatcac 174540

ttgaaaggat caaaatccag ttgccactgt ggaagctctg gggccacata ttttaatatt 174600

ctaaattagg cctcaagttg gatttgtttt tgtgactcaa ggaaattttg ttctctttca 174660

cattctagaa ttccctgtga agcagccctg taaataggag ggcttttcct gaataatatg 174720

gaaagaattt ctctttgggg atttgagtct atatcataca acattttaaa atactcttga 174780

gatggcacgt gcagccctag caacagggcc agaccacagt caagggcttc cagagtgtgc 174840

cgcacacgtt cccgtgggat ccagccttgc acagtgccca gggcggcggg ggcgggggtg 174900

atggggaagg tcctgtgact ggtggtttct ccatggtcac agggtcttct ttctgttgat 174960

gtggccccat tcgctctgac tcacccctga cggcatacac cggcttgctt taggacccac 175020

cagggtggcc ccaaactccc atgccacttc cttgccctga aacaccatcc ttggttttct 175080

tgcttttatt tgaagtcctg aggcctcagc tcctgtctca ctttctgtcc gccttccagc 175140

ccatcttaaa cactcttggt acatttcttg agcgttccct gtcactcctc gggacttcct 175200

gtttagcctc tcatatttat tgctccgggg gagccggagt tggatcttgt atgtcttttc 175260

tgcttccttt gggagaagca aaatatagtt gaaaaggtac atgcctggca gtcatatagt 175320

cctggattcg aaccccggct ttgctgcaat gagctgagtg actttgagca agttgtgtga 175380

cctttctgat ggcagtctct tctgtctaga gttgtttgta aaagccacct taatgggctt 175440

tggcaccaca gttaaatatc tcttgtcatc ccagatttag tgcctagcca gaagtagatg 175500

ctaaataaat actttttaaa gtggtttgcc tatggttgga ttgctcgatt cagatatgtc 175560

caaaagatag atcaaagcta gaggaaagaa agagctaaaa cgagctatcc aaagttagcg 175620

ccaattatac tatgaaaaac atgttgcctg tggatccaag attggccaag gggtttcctc 175680

agtggaaata gcaatttgct tgacctaaaa tttctcttga agccttcacc agcccaaact 175740

tgagcttatt cctacgacct taggtgtgca tatctctgag tcatcccatt ggaagagcgt 175800

ttactgagta cctgatttgg gtgatgagca tgatgtcctg ccttaaggag ctcattgtca 175860

tggagtcaag ctcactatct cccctgcagc actctgcaca atgctgtgtg caactcaggc 175920

ggtcagtaaa tgtttgcatc cctgaatgca acctgagcca actcgctcca aggtttctgc 175980

aatggcagca aggttctgcc agtgctacac atgcataggc atggccactg accactcagc 176040

tgccagtccc acctggaata ttctggctct gccatttttg cctgaggaat agtcggtgta 176100

taaaggcccc gtagcacagt tcaaattcca tttgcaatgc agccagcaca tacttgcatc 176160

ccttctgcag gcagggtccc ccaggctcgc cgctgcaagc tgcaaaagtg tctgaccggt 176220

cctgagcgtt tgacgggaag tgacagttgc cttggaagtg gatctcccag gggcacgact 176280

tttctcgtgt taagtgccca ctgctgacaa tgctgacagg ccttgtacag tgggcacgtg 176340

tagtgttctg accttgctcc tgcccccagg aggccagctt cactggcttc actgtgagag 176400

cgtgtccttg ggtcaggtca gccagctgtc aactgtgccc ctgtaggttg tgctgatgga 176460

agatatttca gcccctccac tcacttaaaa ctcatccatg attgctttca gcttctcttt 176520

ttctctttct ctttgtcttt ctgggtctct gggtctcccg tttctctctc tgagtttctg 176580

tttttgcttc tctctctagt tctatataca gcagtatcct tcttgcaaca gaaagcatac 176640

tgtcagaggt ccttcgccgt aaacagctat tcagatgaga ggccacgcca gcgtatcttg 176700

tccatatgtt aatgagccag gatccagaac cacaggctga cctggcccac catttacctg 176760

tcctggtact aacagctgct gccactgaca gagactgcat tttccttgtg atagagaggt 176820

ctgctgtctt ccctgggcac aggaagactg tctgatgagg aaggaagagg attgtcaaag 176880

agccaagcag tgttccttga aatgcatctg gttttattca tgttgagtct ttccaggtga 176940

actgaactaa atcataaact acaaaatgaa agcagatttt tcttagcatg cccatatgga 177000

gctcactgag gagttcacca ccatccgtca gctccccttg tcccccagag cacagaggat 177060

gtaattgttc ttctcttcct gatcggtaga ttgatggtgt ggataagaag cctctcccat 177120

gggcttctca gaggatcatc gcagtcactt tgacggtcac agaatgaccc attgagctgc 177180

agaactgggg agctgggatc tgagtaagac tattatacgt tggggtgctt ttgagtggga 177240

tgtaagcagg ctgtgaagtt tcagccattt gtgacttacc tgccccaaac caagaacaac 177300

agaaccagca ccatccgggg tgcatctggt cctcgacaga tgtctgggcc tgcggtaggt 177360

catcagggct ccctggagct aatgcagtgt ggagcttcca gaaaagatgc ccaggctgat 177420

ttcttaacca gtcccaaaaa gcaagtgcca gacaaggcag ggctggaggc tggcagtgcc 177480

cagctggctg aggatgccgc atcctccagc ctagtctgct ttgctctttt tcttctacat 177540

accctcctcc aggtctgagg ccactttcag caaattccta ttaggacatg caggttcttt 177600

gtactcccca caccaccagc ctcagtcaac acttactgat ttaaacaagt gaaaaccaaa 177660

catttggccc ctaactctgg ccctccacgt ttaataaatg aaggactccc tcccctcact 177720

gcccccagca gcgatgtcct gatgacagcg attaggccaa gctgcagaac ttaacaagca 177780

tctgctttca gttcccattt ttggcgtatt ttcatgaatt aactcttgca gtgacaaaaa 177840

atgaaggatg ctgtgattct gcttttttgt ttgttcatct ttaatttggt gtattagaga 174000

tgttgcactg aacacattcc ctctcagcat gcaactgcca aaatgctgaa agaaagtgtt 174060

tggcttgttg ggtctgactg caacaatcac aaacttgcct tgcaaacttc tggccttcca 174120

gtaacacatc gaacattaaa ggattaaatg cttggtgagc agagctaggt tcttgtaaaa 174180

cacttggcag gtaggttect aggaatttaa aggtatctgc ctttgttaaa ttatgaagat 174240

tttttaaatg tgagtagaga aaagctgttt ccagtcatga ggagtcacga ggggtgcctc 174300

caggaggaga gagaccatgc aagaagcagg tgacggggca gtggggcgag cggcccagag 174360

aagccccccc accccctgga tctcttgggc agtggggcga gtggccaggg aagccccctg 174420

tatccccctg ggtctcttct ttgagggctt atgctctgtc cgtggtgtgg agccactctt 174480

gttcatgcac gttgcagaca caaccacttt tggtccagca agaatagttg agctgatcad 174540

ttgaaaggat caaaatccag ttgccactgt ggaagctctg gggccacata ttttaatatt 174600

ctaaattagg cctcaagttg gatttgtttt tgtgactcaa ggaaattttg ttctctttca 174660

cattctagaa ttccctgtga agcagccctg taaataggag ggcttttcct gaataatatg 174720

gaaagaattt ctctttgggg atttgagtct atatcataca acattttaaa atactcttga 174780

gatggcacgt gcagccctag caacagggcc agaccacagt caagggcttc cagagtgtga 174840

cgcacacgtt cccgtgggat ccagccttga acagtgccca gggcggcggg ggcgggggtg 174900

atggggaagg tcctgtgact ggtggtttct ccatggtcac agggtcttct ttctgttgat 174960

gtggccccat tcgctctgac tcacccctga cggcatacac cggcttgctt taggacccac 175020

cagggtggcc ccaaactccc atgccacttc cttgccctga aacaccatcc ttggttttct 175080

tgcttttatt tgaagtcctg aggcctcaga tcctgtctca ctttctgtcc gccttccago 175140

ccatcttaaa cactcttggt acatttcttg agcgttccct gtcactcctc gggacttcct 175200

gtttagcctc tcatatttat tgctccgggg gagccggagt tggatcttgt atgtcttttc 175260

tgcttccttt gggagaagca aaatatagtt gaaaaggtac atgcctggca gtcatatagt 175320

cctggattcg aaccccggct ttgctgcaat gagctgagtg actttgagca agttgtgtga 175380

cctttctgat ggcagtctct tctgtctaga gttgtttgta aaagccacct taatgggctt 175440

tggcaccaca gttaaatatc tcttgtcatc ccagatttag tgcctagcca gaagtagatg 175500

ctaaataaat actttttaaa gtggtttgcc tatggttgga ttgctcgatt cagatatgto 175560

caaaagatag atcaaagcta gaggaaagaa agagctaaaa cgagctatcc aaagttagcg 175620

ccaattatac tatgaaaaac atgttgcctg tggatccaag attggccaag gggtttcctc 175680

agtggaaata gcaatttgct tgacctaaaa tttctcttga agccttcace agcccaaact 175740

tgagcttatt cctacgacct taggtgtgca tatctctgag tcatcccatt ggaagagcgt 175800

ttactgagta cctgatttgg gtgatgagca tgatgtcctg ccttaaggag ctcattgtca 175860

tggagtcaag ctcactatct cccctgcage actctgcaca atgctgtgtg caactcagga 175920

ggtcagtaaa tgtttgcatc cctgaatgca acctgagcca actcgctcca aggtttctgc 175980

aatggcagca aggttctgcc agtgctacac atgcatagga atggccactg accactcago 176040

tgccagtccc acctggaata ttctggctct gccatttttg cctgaggaat agtcggtgta 176100

taaaggcccc gtagcacagt tcaaattcca tttgcaatgc agccagcaca tacttgcatc 176160

ccttctgcag gcagggtccc ccaggctcgc cgctgcaagc tgcaaaagtg tctgaccggt 176220

cctgagcgtt tgacgggaag tgacagttgc cttggaagtg gatctcccag gggcacgact 176280

tttctcgtgt taagtgccca ctgctgacaa tgctgacagg ccttgtacag tgggcacgtg 176340

tagtgttctg accttgctcc tgcccccagg aggccagctt cactggcttc actgtgagag 176400

cgtgtccttg ggtcaggtca gccagctgtc aactgtgccc ctgtaggttg tgctgatgga 176460

agatatttca gcccctccac tcacttaaaa ctcatccatg attgctttca gcttctcttt 176520

ttctctttct ctttgtcttt ctgggtctct gggtctcccg tttctctctc tgagtttctg 176580

tttttgctta tctctctagt tctatataca gcagtatcct tcttgcaaca gaaagcatac 176640

tgtcagaggt ccttcgccgt aaacagctat tcagatgaga ggccacgcca gcgtatcttg 176700

tccatatgtt aatgagccag gatccagaac cacaggctga cctggcccac catttacctg 176760

tcctggtact aacagctgct gccactgaca gagactgcat tttccttgtg atagagaggt 176820

ctgctgtctt ccctgggcac aggaagactg tctgatgagg aaggaagagg attgtcaaag 176880

agccaagcag tgttccttga aatgcatctg gttttattca tgttgagtct ttccaggtga 176940

actgaactaa atcataaact acaaaatgaa agcagatttt tcttagcatg cccatatgga 177000

gctcactgag gagttcacca ccatccgtca gctccccttg tcccccagag cacagaggat 177060

gtaattgttc ttctcttcct gatcggtaga ttgatggtgt ggataagaag cctctcccat 177120

gggcttctca gaggatcatc gcagtcactt tgacggtcac agaatgaccc attgagctga 177180

agaactgggg agctgggato tgagtaagac tattatacgt tggggtgctt ttgagtggga 177240

tgtaagcagg ctgtgaagtt tcagccattt gtgacttacc tgccccaaac caagaacaac 177300

agaaccagca ccatccgggg tgcatctggt cctcgacaga tgtctgggcc tgcggtaggt 177360

catcagggct ccctggagct aatgcagtgt ggagcttcca gaaaagatgc ccaggctgat 177420

ttcttaacca gtcccaaaaa gcaagtgcca gacaaggcag ggctggagga tggcagtgco 177480

cagctggctg aggatgccgc atcctccago ctagtctgct ttgctctttt tcttctacat 177540

accctcctcc aggtctgagg ccactttcag caaattccta ttaggacatg caggttcttt 177600

gtactcccca caccaccage ctcagtcaac acttactgat ttaaacaagt gaaaaccaaa 177660

catttggccc ctaactctgg ccctccacgt ttaataaatg aaggactccc tcccctcact 177720

gccccccagca gcgatgtcct gatgacagcg attaggccaa gctgcagaac ttaacaagca 177780

tctgctttca gttcccattt ttggcgtatt ttcatgaatt aactcttgca gtgacaaaaa 177840



tagagggagg cagcctgggc catgccccgt gttcacgagt cacatggcag gtacaggagc 177900

cacggcacgc ttggcccaaa tcatgaccga caagtagagc atatttgcct gtcgccaatc 177960

cctgtggagc acacagtgat tatgttctac tcacatacgg agacaggtat ggacagtggc 178020

gtggggtggg gaggagagcc acatgtgtgg ctccagatcc caagaaaaaa gagttggtgg 178080

atctattcca aacgccagtc tgcctgtgga atccccagcc cctgtcaggc agtggagagt 178140

cctgttcggt attgaatata atcagagctt cccacctgct ccctacttta agccacactg 178200

atgtcaccag ttctaattaa aactggcatg agaggcagag ggctttgtgg gcatatgggg 178260

gttggggtct gggacaaata acttggatta tgctcataaa agcaaagaga ttggaagcac 178320

agaggcacat cagaggtcac agcttcagtg ctgtgccaag aaaggcctcc tcctaactca 178380

cagcaggagg gtctgaggcc aggtggggag aagagcagtg gagaagtggc ggatggaaga 178440

gatggaccac acagagagga agcaggagat cctctgcaat agttacagta acacagctct 178500

ggcacgcacc aacagaaccc aagtcacatc ctcaaggatg cacgagaaag ggtgaagaat 178560

aaggtcacta actaggtaag cccagatggt agagcggaga gagacttctt agaggttcgc 178620

tacggcggag ttttcagatg aggaaaattg aaggtcccag gggtgaagtg agctgctcac 178680

cttacaagta ggagtgcccc gattgctgct catgcatccg acccctaact tctcatccag 178740

aacacaaacc atgccacctc ctactacagt tcttcctttt tttcttttgg agaatgacag 178800

tggtgcacat tttctaacca gcagcgtctc attcctcatt acacttgtga gccgaggatc 178860

catcacaagc cagtacttct gtggaattcc atatggtata aaaatagttt agtccctctt 178920

catgtcgtgt aaggaacata attaagctct tttattggga tatagttcac gtgccataaa 178980

attccattta aagtgatcag cgcattggtt tttagcatat tcaaaaggtt atacagccat 179040

cacccttagc taattccaga acttttccat cactccaaaa agaagccctg tacccattag 179100

caatgactcc ctagtctccc cgtctcccca tctcctggga acctctaatc cactttttgt 179160

cttgatggcc ttgcctattt tggacattgc atgtcaatgg actcatagac agtgggtggc 179220

ctttgtgcct ggatccttca cttggcctca tgtttttgag ggtcatccat gttgttgcat 179280

gtgtcaatgc ttcgctcctt tttttggctg agttgtaaga ttccattatg tgggtagacc 179340

acattttgtt tatttgttca tcagttagtg gatatttggg tcatttccac ttttggctat 179400

tatgaataat gctgatgtga acatttgtgt acaagttttc gtgtgaacgt gcaatttcaa 179460

ttcctttggg tgtactagga gttgaattgc tgggtcatgt ggtgactctg tttaactctt 179520

tgaggaatca gcaaactgtt ttcccacaat ggctgcacca gtttacattc ccaccagtca 179580

tgtgcagggg tttcaatttc tcaacatcct tgccaacact tgttattatc tatttttaaa 179640

attagagcca ctctagtgga tgtgatctct ccttgtggtt tcgatttgca tttccctaat 179700

gactaatgat agtgaagcat ctcttcatgc acttactggc catttgtgta ccttcactgg 179760

taaaatgtct accagaatcc tttggccttt tttaaaattt agctacttac gtttttattg 179820

ttgagttata ataattaagt tttttgctgg acatattttc atgtccaaca caatatcata 179880

aaagtgttaa gtttgtcact ttatgcttga tacttccccc cgaaacagtg aaatagcata 179940

agcccaaaac aagagagggc tgagcaccac aacaggcagg gccctcggaa gctctagcca 180000

aaagaaggta atggaatgag gaaggtagga agaaaaatga agaaacttcg ttttaaagcc 180060

aaaacactgg aaagcaggtg actgaggcct gtgtgtatat aggccctttc tttagggcct 180120

cttcaggtgt gccttaaaat gaggacagga gcatgggcct gttctctcct ggcaaggcca 180180

ctgctgggca aatgggcctg cagacaagac acaaagtgct ttgaattcag tactaagaaa 180240

attatcaggc ccatggaagc cactgggaat attaccaagc agttactata gggcagggca 180300

tgtgtcttat ttagctttaa gctaaatact cagcacctta caaaaatagt ttggttactg 180360

aatgaataag cccgctgaag atgagatttc aaggtcatat agatacggcc tttagtctct 180420

cttgttatgg tttattacac taacctggtg aaccaaatag cataactatt aacatatttt 180480

tagcactttt tgctataaat gcatttctcc acctatttca gaagtacgtc ttttgaatta 180540

ctggactgac cacaccttct tgcaggaggg acatgagccc acaggtgccc tgcagtattt 180600

gcatagctag tgcggcagta gggaacttgg ttctgtgctt ccctccagac accatcttct 180660

accccagccc agaaggtaat tagactaagg aatcctctga ggtccatctc tggaatagcc 180720

agctccggct gaagtctcca ttagcaggtg gttggggcca agcttcctct gccctggccc 180780

atggcataag ccatctttgc acattatttt caaactgtga aaataatgcc agagaaagga 180840

agcacccatt tgggcttctc atttttcagc ctccccagct cctgagggcc cctgcctgat 180900

ttgcattctt agctaaattt gcataacaga acacaccaga acttccctgg accaactgtg 180960

gtaagcgggc aagttttgtt tttgttttgt ttgggttttt catctcctgc catgtctcca 181020

gcaggtttct tgttacatcc aaatgacatg gagattaggt ttcacgaatg tcattggccc 181080

atgtttcaac cagcccctcc ccctggaccc agagttcctc caagatcaac ccccaggcac 181140

tggagatggc tttggggagc agccttcgcc agcctggagg aaggcaaatc cttgtgcttc 181200

tcacgctccc gtgcctcttc accatctccg gcccaggcag ctgtgtgtcc ttcagttata 181260

tgctcaaggg ttattttttt ccctttcctt ttcccccaaa cccggaaaca atattttggg 181320

agtaaaggga gggtgcggga ggaagagtca caggggacag aagcaagcat gcagctgcca 181380

aagccacact gctctgcaga cggaaccctc tagactcatt cagcacaatg tggctgtgga 181440

ggaaatcctg ccgagccgat gataaggggg gaaatggagt cacttcctca ccagctgctt 181500

tattcaggta gaaaaaagtc ctcacttcct tgcgtgtgct ctgccggcca ccactcccag 181560

ccgccagtgc ggcttgctcc ccctcttgct ctgagccaac tctggtgtca ggagaatctt 181620

gcttggcttc atggagcgct ctttctgcaa gacaagtgtc tgtctacccc acttcctcct 181680

tcatgtcctt tctctttctc ctggcgttct ctctcacctg acggttgcat gtcatagatt 181740

tagagggagg cagcctgggc catgccccgt gttcacgagt cacatggcag gtacaggage 177900

cacggcacga ttggcccaaa tcatgaccga caagtagage atatttgcct gtcgccaatc 177960

cctgtggagc acacagtgat tatgttctac tcacatacgg agacaggtat ggacagtggc 178020

gtggggtggg gaggagagec acatgtgtgg ctccagatcc caagaaaaaa gagttggtgg 178080

atctattcca aacgccagtc tgcctgtgga atccccagcc cctgtcaggc agtggagagt 178140

cctgttcggt attgaatata atcagagctt cccacctgct ccctacttta agccacactg 178200

atgtcaccag ttctaattaa aactggcatg agaggcagag ggctttgtgg gcatatgggg 178260

gttggggtct gggacaaata acttggatta tgctcataaa agcaaagaga ttggaagcac 178320

agaggcacat cagaggtcac agcttcagtg ctgtgccaag aaaggcctcc tcctaactca 178380

cagcaggagg gtctgaggcc aggtggggag aagagcagtg gagaagtggc ggatggaaga 178440

gatggaccac acagagagga agcaggagat cctctgcaat agttacagta acacagctct 178500

ggcacgcacc aacagaaccc aagtcacatc ctcaaggatg cacgagaaag ggtgaagaat 178560

aaggtcacta actaggtaag cccagatggt agagcggaga gagacttctt agaggttcgc 178620

tacggcggag ttttcagatg aggaaaattg aaggtcccag gggtgaagtg agctgctcac 178680

cttacaagta ggagtgcccc gattgctgct catgcatccg accectaact tctcatccag 178740

aacacaaacc atgccacctc ctactacagt tcttcctttt tttcttttgg agaatgacag 178800

tggtgcacat tttctaacca gcagcgtctc attcctcatt acacttgtga gccgaggatc 178860

catcacaage cagtacttct gtggaattcc atatggtata aaaatagttt agtccctctt 178920

catgtcgtgt aaggaacata attaagctct tttattggga tatagttcac gtgccataaa 178980

attccattta aagtgatcag cgcattggtt tttagcatat tcaaaaggtt atacagccat 179040

caccettaga taattccaga acttttccat cactccaaaa agaagccctg tacccattag 179100

caatgactcc ctagtctccc cgtctcccca tctcctggga acctctaatc cactttttgt 179160

cttgatggcc ttgcctattt tggacattgc atgtcaatgg actcatagac agtgggtggc 179220

ctttgtgcct ggatccttca cttggcctca tgtttttgag ggtcatccat gttgttgcat 179280

gtgtcaatgc ttcgctcctt tttttggctg agttgtaaga ttccattatg tgggtagacc 179340

acattttgtt tatttgttca tcagttagtg gatatttggg tcatttccac ttttggctat 179400

tatgaataat gctgatgtga acatttgtgt acaagttttc gtgtgaacgt gcaatttcaa 179460

ttcctttggg tgtactagga gttgaattgc tgggtcatgt ggtgactctg tttaactctt 179520

tgaggaatca gcaaactgtt ttcccacaat ggctgcacca gtttacattc ccaccagtca 179580

tgtgcagggg tttcaatttc tcaacatcct tgccaacact tgttattatc tatttttaaa 179640

attagagcca ctctagtgga tgtgatctct ccttgtggtt tcgatttgca tttccctaat 179700

gactaatgat agtgaagcat ctcttcatgc acttactggc catttgtgta ccttcactgg 179760

taaaatgtct accagaatcc tttggccttt tttaaaattt agctacttac gtttttattg 179820

ttgagttata ataattaagt tttttgctgg acatattttc atgtccaaca caatatcata 179880

aaagtgttaa gtttgtcact ttatgcttga tacttccccc cgaaacagtg aaatagcata 179940

agcccaaaac aagagaggga tgagcaccac aacaggcagg gccctcggaa gctctagcca 180000

aaagaaggta atggaatgag gaaggtagga agaaaaatga agaaacttcg ttttaaagcc 180060

aaaacactgg aaagcaggtg actgaggcct gtgtgtatat aggccctttc tttagggcct 180120

cttcaggtgt gccttaaaat gaggacagga gcatgggcct gttctctcct ggcaaggcca 180180

ctgctgggca aatgggcctg cagacaagac acaaagtgct ttgaattcag tactaagaaa 180240

attatcaggc ccatggaage cactgggaat attaccaage agttactata gggcagggca 180300

tgtgtcttat ttagctttaa gctaaatact cagcacctta caaaaatagt ttggttactg 180360

aatgaataag cccgctgaag atgagatttc aaggtcatat agatacggcc tttagtctct 180420

cttgttatgg tttattacac taacctggtg aaccaaatag cataactatt aacatatttt 180480

tagcactttt tgctataaat gcatttctco acctatttca gaagtacgtc ttttgaatta 180540

ctggactgac cacaccttct tgcaggaggg acatgageee acaggtgccc tgcagtattt 180600

gcatagctag tgcggcagta gggaacttgg ttctgtgctt ccctccagac accatcttct 180660

accccagccc agaaggtaat tagactaagg aatcctctga ggtccatctc tggaatagcc 180720

agctccggct gaagtctcca ttagcaggtg gttggggcca agcttcctct gccctggccc 180780

atggcataag ccatctttgc acattatttt caaactgtga aaataatgcc agagaaagga 180840

agcacccatt tgggcttctc atttttcage ctccccagct cctgagggcc cctgcctgat 180900

ttgcattctt agctaaattt gcataacaga acacaccaga acttccctgg accaactgtg 180960

gtaagcggga aagttttgtt tttgttttgt ttgggttttt catctcctgc catgtctcca 181020

gcaggtttct tgttacatcc aaatgacatg gagattaggt ttcacgaatg tcattggccc 181080

atgtttcaac cagcccctcc ccctggaccc agagttectc caagatcaac ccccaggcac 181140

tggagatggc tttggggagc agccttcgcc agcctggagg aaggcaaatc cttgtgcttc 181200

tcacgctccc gtgcctcttc accatctccg gcccaggcag ctgtgtgtcc ttcagttata 181260

tgctcaaggg ttattttttt ccctttcctt ttcccccaaa cccggaaaca atattttggg 181320

agtaaaggga gggtgcggga ggaagagtca caggggacag aagcaagcat gcagctgcca 181380

aagccacact gctctgcaga cggaaccctc tagactcatt cagcacaatg tggctgtgga 181440

ggaaatcctg ccgagccgat gataaggggg gaaatggagt cacttcctca ccagctgctt 181500

tattcaggta gaaaaaagtc ctcacttcct tgcgtgtgct ctgccggcca ccactcccag 181560

ccgccagtgc ggcttgctcc ccctcttgct ctgagccaac tctggtgtca ggagaatctt 181620

gcttggcttc atggagcgct ctttctgcaa gacaagtgtc tgtctacccc acttcctcct 181680

tcatgtcctt tctctttctc ctggcgttct ctctcacctg acggttgcat gtcatagatt 181740



ctgtgtggcc gcagtagtca cagatagtat tgccaatgag tctccagccc tcttggtgga 181800

atctaggatc aggacatacc cagtggtctc tacgtttgca tagatgtcta gaaacagcct 181860

ttgacctctg gtcgtctccc ctgccctgca ccacaggcac caatgctgcc cctcttgcca 181920

atgccctgct attgtccttt caccctctta ggcagcactt gtcaaagttt gtcttcctaa 181980

tactccaaac atagcagcag tctccttgac agaggggtta ggggccaaat gagtttggaa 182040

aatgctactc cctttcttgg agaatcaagc acctgtgagt gggggtgata atatttacta 182100

accaatatag cagggacact gaccagtcag atccctctgt gtccttggga accggctaac 182160

catcagtccc tgggaggagg acactagagg ctgctgctga aagaaaaaaa aagcactgaa 182220

ttttatctaa gccagtcctt tatttggtct ctgaatactc cccttttaaa aaaatattat 182280

ctattaggat gtttgaaaaa tctgccatat agtaaaacaa atcagtttgt ttcagctcca 182340

caaacatttg ctgagttcct aacgtatgac agacacatgc tccagggatc caaagataaa 182400

taaaacatgg tcctgcacct ccaggtgcta atagttgaat ggggaaggca gacatgtaaa 182460

cagatgatct tcgtataata ctgtgaacag ggaacagccg aggattattt agctcaacct 182520

agggatttgg agaaagttgc ttgcagaaaa tgattgagct gaatctctga atgaaccaaa 182580

gttgacttaa gagtgacaag ctgagcagga gaactaggtt ggagccagag cattgggaac 182640

cttagactta agcatggaag caacagattt gattctgaat ggatcactct ggctgcagta 182700

cacagaagag atttacaggc aaagcacaag actcagacag aggcagagag atcagactgg 182760

aaatcacagc agtgatcctg gggagagaag gtaaagggag agagaagtgt tcaggtggta 182820

aaattggcag tgcatctact gccctgttct gtcctgtccc ctggccttta ccacttcagt 182880

gctcactaac ttcacctcca gctataagag atgtggcatc tgtatctatt tccttgattg 182940

gtacttcacc tgtgacatgg ccagctagga gtgctggggt attgacattc cataggagca 183000

accttcaacc aatgaatagc aggagttggt gtataaatac cccagctccc tagtccctca 183060

gtgggttaac aagagatgca tggtctacac cggccctcag atttccctgg caggagtaag 183120

ctctgtttgc cggtagcaat aacttgcttg atgaggtaac tcatgcatga gtcttttcct 183180

ttttttctct cccttccctg ctccccttag agttcctagc atcatctccc aaataaacca 183240

cttgcactca aatctttgtc ttagggtctg tttctaaggg agtctaacct atggccatgg 183300

gatttactgt tgaatgaata tggggcatga ggaagagaaa aacatctagg agactctgag 183360

gctgtaggtt tacttgatgc catagccagg ttgaagacag gaagagaggg aggcttgatg 183420

gagggagtga tgatagcttg agtttggggc aggttgatcg aactccctag gggatgtctt 183480

agaaagcaat tggaataagt atttgccagt taggggagaa agtgagactg gatataaaga 183540

tgttaggaac attatcatag gggtggtata taagaccaag agagtgaaag agattggtca 183600

aagagagaaa agaaaatgtc cagacagaag cctgatgggc agcatcgaga acttatcaga 183660

ataggccagg gaggaggtgc ccctgaggga gacagagagg aaattcttca ggaggaagga 183720

ggtagcccaa agggagcaga gtcacggaag accctcagtg gtcttggtgt ccggggcatc 183780

agagcaccta ctaagataca acctcacacc cagtgaattt agccacatgg agggtattgg 183840

tggtctctgt gggggtggtt tcagaggcac agtataggaa gaagccagac tgaatgggtt 183900

caaatgtggg tgggaagtga gccaatgagt gtggcttggc agcttttcta ggagggcaga 183960

gacagagaag ataatggtta gggtggagca cgcatcagca cagacatttt gaggatacct 184020

gaggtcagaa aggaaggatg cgattgaaat tgtaattgag agcagggaca attgacggag 184080

gaaggttcct gaagcaatgg gagatggtgg aatcagggtg aagtgtggag aggagcaggg 184140

aaggacaggc agaaatggac atttgtgcat gggccagggt ggaaagctgt ggtaattctt 184200

gcccaatgat cccagttttc tcagagaagt aaaaggcagt gttcactgcc aaaaggtgag 184260

gaagatgtgt gagacaagtg gtggctgttg ggaacagtca tcaaaaggaa cagaaaagat 184320

ctgacaaaga ataaagaatt gctaggtggt gtcagaactc actgagttta gagaccatga 184380

atttccagca gcacctgcct gcaaggttgg gtaactttct tcagcaccac ttggaagccc 184440

agatgagact tgttttgggc tggagtccaa gttggggcag agaggaaggt cgggatggga 184500

ggaagcaagt tgagggaggc agggaggagg ttccctgggt agagagaaga accagctgct 184560

tgccagcatt ctaaccagtg acatgcagga ggcaggtgaa acccagcctt cacgctcctg 184620

tccaccacga atttccttat gaatacacac tgtaaggaat ttgctttacc tgtcaaagtt 184680

tcactcacct cacctattta aaaaaagagc taatatcttt attagacatt attaaaccaa 184740

ttcagggaat ctgaacatac tttgaggttc cttccagccc agagttttct gttacagtga 184800

ttctcccttt ccttttttct tcctaaccct aaagttgtca tgagagaaga gatccccaga 184860

ggtccccatg gagacaaaat tataaactca tgaaaaatag aaaatatcaa agtcattcga 184920

tagctgtgtt tgatttccca ttggcatggt ctgattttct ttttactttc ttcttactgc 184980

cgatgagact ctgcagtctg caggaacaaa atggcggcac ccattgattt agtttagttc 185040

aaatgtgcac atagaggcat tacctctctc tagagtgtaa gctctttggg gacagggtgg 185100

cttttctccc ttagaattcc cttcgattgt ataacgtctg catgcatagt cagctcaaag 185160

actgtggaat gtagctgaat ttcgaatttg cttatagcca gccaagccat attaaatttc 185220

cccagtatat agagagctga gaacacacac tgagctcggg gcctgaacct cttattgcag 185280

gcattggtct gaggggcaga gctcatgaga gttcttctgg gccagggtct aaggaggccc 185340

tcacttaacc gggggcctgt tgcatggttc taggtcatgg ctgctgcctg ggagcccatg 185400

tctccccact actagacatc atctcccagc atttttgtct gtcaaattat ggagtctgga 185460

tttttttcag attaagtaag cacttagaat gtaacattat tctatgtagt atatattgaa 185520

atatatttca taaatagtaa tatacatgtt tgtattgaat tagaaaagac agctaaggaa 185580

aaaaatcaga atagcctctt aaatgccatg tcctcatgcc tacttctgcc ttcaacgata 185640

ctgtgtggcc gcagtagtca cagatagtat tgccaatgag tctccageee tcttggtgga 181800

atctaggato aggacatacc cagtggtctc tacgtttgca tagatgtcta gaaacageet 181860

ttgacctctg gtcgtctccc ctgccctgca ccacaggcac caatgctgcc cctcttgcca 181920

atgccctgct attgtccttt caccctctta ggcagcactt gtcaaagttt gtcttcctaa 181980

tactccaaac atagcagcag tctccttgac agaggggtta ggggccaaat gagtttggaa 182040

aatgctacto cctttcttgg agaatcaage acctgtgagt gggggtgata atatttacta 182100

accaatatag cagggacact gaccagtcag atccctctgt gtccttggga accggctaac 182160

catcagtccc tgggaggagg acactagagg ctgctgctga aagaaaaaaa aagcactgaa 182220

ttttatctaa gccagtcctt tatttggtct ctgaatacto cccttttaaa aaaatattat 182280

ctattaggat gtttgaaaaa tctgccatat agtaaaacaa atcagtttgt ttcagctcca 182340

caaacatttg ctgagttect aacgtatgac agacacatgo tccagggatc caaagataaa 182400

taaaacatgg tcctgcacct ccaggtgcta atagttgaat ggggaaggca gacatgtaaa 182460

cagatgatct tcgtataata ctgtgaacag ggaacagccg aggattattt agctcaacct 182520

agggatttgg agaaagttgc ttgcagaaaa tgattgagct gaatctctga atgaaccaaa 182580

gttgacttaa gagtgacaag ctgagcagga gaactaggtt ggagccagag cattgggaac 182640

cttagactta agcatggaag caacagattt gattctgaat ggatcactct ggctgcagta 182700

cacagaagag atttacaggc aaagcacaag actcagacag aggcagagag atcagactgg 182760

aaatcacage agtgatcctg gggagagaag gtaaagggag agagaagtgt tcaggtggta 182820

aaattggcag tgcatctact gccctgttct gtcctgtccc ctggccttta ccacttcagt 182880

gctcactaac ttcacctcca gctataagag atgtggcatc tgtatctatt tccttgattg 182940

gtacttcacc tgtgacatgg ccagctagga gtgctggggt attgacatto cataggagca 183000

accttcaacc aatgaataga aggagttggt gtataaatac cccagctccc tagtccctca 183060

gtgggttaac aagagatgca tggtctacac cggccctcag atttccctgg caggagtaag 183120

ctctgtttgc cggtagcaat aacttgcttg atgaggtaac tcatgcatga gtcttttcct 183180

ttttttctct cccttccctg ctccccttag agttcctage atcatctccc aaataaacca 183240

cttgcactca aatctttgtc ttagggtctg tttctaaggg agtctaacct atggccatgg 183300

gatttactgt tgaatgaata tggggcatga ggaagagaaa aacatctagg agactctgag 183360

gctgtaggtt tacttgatga catagccagg ttgaagacag gaagagaggg aggcttgatg 183420

gagggagtga tgatagcttg agtttggggc aggttgatcg aactccctag gggatgtctt 183480

agaaagcaat tggaataagt atttgccagt taggggagaa agtgagactg gatataaaga 183540

tgttaggaac attatcatag gggtggtata taagaccaag agagtgaaag agattggtca 183600

aagagagaaa agaaaatgtc cagacagaag cctgatgggc agcatcgaga acttatcaga 183660

ataggccagg gaggaggtgc ccctgaggga gacagagagg aaattcttca ggaggaagga 183720

ggtagcccaa agggagcaga gtcacggaag accctcagtg gtcttggtgt ccggggcatc 183780

agagcaccta ctaagataca acctcacacc cagtgaattt agccacatgg agggtattgg 183840

tggtctctgt gggggtggtt tcagaggcad agtataggaa gaagccagac tgaatgggtt 183900

caaatgtggg tgggaagtga gccaatgagt gtggcttggc agcttttcta ggagggcaga 183960

gacagagaag ataatggtta gggtggagca cgcatcagca cagacatttt gaggatacct 184020

gaggtcagaa aggaaggatg cgattgaaat tgtaattgag agcagggaca attgacggag 184080

gaaggttect gaagcaatgg gagatggtgg aatcagggtg aagtgtggag aggagcaggg 184140

aaggacagga agaaatggac atttgtgcat gggccagggt ggaaagctgt ggtaattctt 184200

gcccaatgat cccagttttc tcagagaagt aaaaggcagt gttcactgcc aaaaggtgag 184260

gaagatgtgt gagacaagtg gtggctgttg ggaacagtca tcaaaaggaa cagaaaagat 184320

ctgacaaaga ataaagaatt gctaggtggt gtcagaacto actgagttta gagaccatga 184380

atttccagca gcacctgcct gcaaggttgg gtaactttct tcagcaccac ttggaagccc 184440

agatgagact tgttttgggc tggagtccaa gttggggcag agaggaaggt cgggatggga 184500

ggaagcaagt tgagggagga agggaggagg ttccctgggt agagagaaga accagctgct 184560

tgccagcatt ctaaccagtg acatgcagga ggcaggtgaa acccagcctt cacgctcctg 184620

tccaccacga atttccttat gaatacacac tgtaaggaat ttgctttacc tgtcaaagtt 184680

tcactcacct cacctattta aaaaaagaga taatatcttt attagacatt attaaaccaa 184740

ttcagggaat ctgaacatac tttgaggttc cttccagccc agagttttct gttacagtga 184800

ttctcccttt ccttttttct tcctaaccct aaagttgtca tgagagaaga gatccccaga 184860

ggtccccatg gagacaaaat tataaactca tgaaaaatag aaaatatcaa agtcattcga 184920

tagctgtgtt tgatttccca ttggcatggt ctgattttct ttttactttc ttcttactga 184980

cgatgagact ctgcagtctg caggaacaaa atggcggcac ccattgattt agtttagttc 185040

aaatgtgcac atagaggcat tacctctctc tagagtgtaa gctctttggg gacagggtgg 185100

cttttctccc ttagaattcc cttcgattgt ataacgtctg catgcatagt cagctcaaag 185160

actgtggaat gtagctgaat ttcgaatttg cttatagcca gccaagccat attaaatttc 185220

cccagtatat agagagctga gaacacacao tgagctcggg gcctgaacct cttattgcag 185280

gcattggtct gaggggcaga gctcatgaga gttcttctgg gccagggtct aaggaggccc 185340

tcacttaacc gggggcctgt tgcatggttc taggtcatgg ctgctgcctg ggagcccatg 185400

tctccccact actagacate atctcccago atttttgtct gtcaaattat ggagtctgga 185460

tttttttcag attaagtaag cacttagaat gtaacattat tctatgtagt atatattgaa 185520

atatatttca taaatagtaa tatacatgtt tgtattgaat tagaaaagac agctaaggaa 185580

aaaaatcaga atagcctctt aaatgccatg tcctcatgcc tacttctgcc ttcaacgata 185640



atcactgtta acatctttgc gttttccttt atattatttt tttctgtttg taaacgcgca 185700

catgtatatg ttaggttttt acagaagtgg aatcgtgttt tgctgaccgt tttgtcctgc 185760

tttactcaat atgaccttag gaacacaatt tcttgccaat aactataggg tatgactttt 185820

aatgctgaac agcactccat catgtggacg cgctgtcagt catctatttt cagacatttg 185880

tttccaggtt tatgctatta tacataatct gtgcacttta ttatttttcc aaaataaata 185940

actggaagtg aaattactaa caaaagcttt ttaaaagcct tttgatatgc attaccaaat 186000

tcaaaaggtc tccatgttta cctttacctg ggcataaggg ttattttggg acccccgccc 186060

atatccccaa ccgcatgcca ttcttttcag cacttagaat taaccttctc ttccattctt 186120

gacaatctga ccttttttaa aaaaaattct cattttaggt ttacgtgaaa tttctcgaag 186180

tggaccaggg gtggtggctc atgcctgtaa tcccagcact ttgggaggcc aaggtgggag 186240

gatcacttga ggccaggagt ttgaatccag cctggccaac atgaaaccct ttctctacta 186300

aaaatacaaa aattagccgg gcgtagtaga gggtacctgt agtcccagtt acacgggagg 186360

ctgaggcaga agaattgctt gaacctggga gccactgcac tccagcctga gtgacagtgg 186420

ctccatctca aaaaaaaaaa aaaaaaaaaa ttcttgaagg ttctgaacgg aaaaggaaaa 186480

tgttggagga tggctgcctc ccaggtggga gtgctccatg gcccggaggg gtgaggacac 186540

ctttgctgag tttaggagtc ttgaccctgg tctgttcccg tccacaccta cctggcctgg 186600

ttccaaacct gcagcaaggc tgcggctggg agtttagcca tcctgtcccc ttgggccagc 186660

cctgggtgga actcagatcc tctgtggcct ctgaattgga aatttatggg gaagccactg 186720

tggacagagc caccagagct gaggccctgc ccatctcctc ctcataggag gagccggtgc 186780

cagcctttcc gtgtgaacct gtgatccgtg aagtcgggta agcccttgcc agtcctgaca 186840

tgagcaaggg acacagagct tcctaaatat atagactggg attttgtccg aatcacatga 186900

cgacccaggt tttctttttc cctctttgtt gcttttaata cataaaatga gcatgtgttt 186960

atttaaaaca gctttcaaac tcaaacaaat aatgacagac tgttcaaaca gacttcggaa 187020

atcgccccaa tcaggatgtt tgaaaaatca ggaagacttt ctacgaaaga agctttcagg 187080

tcattttagt cccgaagccg cagggtctcc tttgcacttt ggaattgtag aagggcaaag 187140

tttagaggcc agctccaacc tccagggggt taaatgactt gccctctagc cctacactct 187200

aataatgtgt aaagaaggac agataggtag gcattgtatt atcacttccc atctttgacc 187260

agaacacggg atgtatacat tttaattcat aattcctata gaaattacgg actatcctca 187320

gatcagaaag ctaagagagg aaattgcttc tgcaaaacgg caggctcagc agaacttctt 187380

gggggaaggg caggttgagt aggtgcggag caggtctgca agaggacaga caagagcaag 187440

gtgtttgttc tgccacgagc tcactttctg tatccaattt acaaatggct ttgagtgacc 187500

tacgttaatc ttcacaataa tgaattttat ggctatggat gaagtaaatg aggctcgggg 187560

ctgggttatc tgctgaaggt tataaactaa taaaatatca aagccagggt tcacccacac 187620

tcctcctcca agtcccatgc ccttctcagc cccctgggat ggcaacagca tctctatgct 187680

gaggctttgg gccaagagct gctagtttag ctcatctcac tctagaaatg acattgttct 187740

acgtaatgca tatcagaaat ggcctgttag gttcatgaga agcactgtta tttgtgtggg 187800

ggtgagggtg gtgagaggga attattccag ctctgaggag gtggggatat ttgggacagc 187860

atttcttctg ctctccagca ctgtgtgcca gaccaactgg gagaaaatgc cagctggagt 187920

atgtccctgc atcctccggt ttcccaggat ggcttcaggt ccagacagga caaatgatca 187980

ggggcttagt ctggttcaga ttttgccaca caaaactctg ttgattacta aagggattca 188040

gagcccggcc actgaccttc tcaatgtcaa gccaaattgc agacaaccta ttgccagtgc 188100

cctgacaaat ttggggtgtc ttttggctgg gctattgggg gtttcagcct acccatccct 188160

cagagagaga agcatggatg ggaggactag ttgacatttg cagccgtgtc tgtgatgtct 188220

tgggttgctc cctggaagag gcagagttct ggcttgtgga gaagtcctga ctccttcctg 188280

ccccactgat ccctgcttat atggagaggg gtgtgcatct tggcagacaa tcatgattgt 188340

gccttagctc tgtgctaaga gcactaaaca cacattttat gtacgtctat tgcctcgctt 188400

ttctaacact gaaatttaga aatgtttaac aatagatatt taaaaagaag aagaaagccc 188460

ttgcgccctc tcctggtaaa agttaaccaa ggacctccaa agatgcagaa ggcccactgg 188520

gttagcagtc gctggtctgg gctagctgat tgtgctgatt tgaccaatgc tgttgacaca 188580

caggatgggt catctgttct tctatggtct gtgattacag agcatcttat aaaccagagt 188640

ttctcagcct cggccctgtt agcattgggg ggctgccctg tgcattgtgg gatgttgaac 188700

agcatccgcg gcctctgccc actagatacc agtagcaccc tcaccccaaa tcatgaccac 188760

taaaaatgct tccaaacatt gccaaatgtc ccctggggga caggatcact ctcagtgtga 188820

ccctcgccct aaattcttgc ctgccttttg taaaaggtgg cattggttgg agggcaatcc 188880

atgagaatgt gaggatggct caaggcaagc ccttcatgat gtctggaagc aatattgatg 188940

actggttaac tgaggtcact tctaggagtt tgtttcaaaa aagcaactga acaaatagac 189000

aagaatttat atacaaaaat atatcatgat attgtttata atagcaaaag ttttaaacac 189060

tataaacatg aattttttaa agtatggcac attttatata tcatgaaaat aattgtataa 189120

atctatattt aataatgtgg aaagttaccc taacaatgct ttaaatcctc atcaagacta 189180

cctcaggatt ctcagaggct gttacatata gaaggagtaa tttcaaacag attcataagc 189240

atttgggtaa agcattaagc caaagaccaa tgattgtatt cagaaagctt aagtgaacaa 189300

acatttacta cgcacctata gtgcaccaca accatgccca gcatgaggga gacaaagaga 189360

atccctggtc ccactgctac agcccttgcc ccagagaaag ggaacccctc tgtgcactgt 189420

tggagcccct cccaacagcg atgtccaggg tcatggtatg ttactgtttc ctgtaataaa 189480

actgtgtgct ttgagtcagg gttgttggga ataatgtgaa actattcttg ttttcttctt 189540

atcactgtta acatctttgc gttttccttt atattatttt tttctgtttg taaacgcgca 185700

catgtatatg ttaggttttt acagaagtgg aatcgtgttt tgctgaccgt tttgtcctgc 185760

tttactcaat atgaccttag gaacacaatt tcttgccaat aactataggg tatgactttt 185820

aatgctgaac agcactccat catgtggacg cgctgtcagt catctatttt cagacatttg 185880

tttccaggtt tatgctatta tacataatct gtgcacttta ttatttttcc aaaataaata 185940

actggaagtg aaattactaa caaaagcttt ttaaaageet tttgatatgc attaccaaat 186000

tcaaaaggtc tccatgttta cctttacctg ggcataaggg ttattttggg accccccccco 186060

atatccccaa ccgcatgcca ttcttttcag cacttagaat taaccttctc ttccattctt 186120

gacaatctga ccttttttaa aaaaaattct cattttaggt ttacgtgaaa tttctcgaag 186180

tggaccaggg gtggtggctc atgcctgtaa tcccagcact ttgggaggcc aaggtgggag 186240

gatcacttga ggccaggagt ttgaatccag cctggccaac atgaaaccct ttctctacta 186300

aaaatacaaa aattagccgg gcgtagtaga gggtacctgt agtcccagtt acacgggagg 186360

ctgaggcaga agaattgctt gaacctggga gccactgcac tccagcctga gtgacagtgg 186420

ctccatctca aaaaaaaaaa aaaaaaaaaa ttcttgaagg ttctgaacgg aaaaggaaaa 186480

tgttggagga tggctgcctc ccaggtggga gtgctccatg gcccggaggg gtgaggacac 186540

ctttgctgag tttaggagtc ttgaccctgg tctgttcccg tccacaccta cctggcctgg 186600

ttccaaacct gcagcaaggc tgcggctggg agtttagcca tcctgtcccc ttgggccaga 186660

cctgggtgga actcagatcc tctgtggcct ctgaattgga aatttatggg gaagccactg 186720

tggacagage caccagaget gaggccctgc ccatctcctc ctcataggag gagccggtgc 186780

cagcctttcc gtgtgaacct gtgatccgtg aagtcgggta agcccttgcc agtcctgaca 186840

tgagcaaggg acacagagct tcctaaatat atagactggg attttgtccg aatcacatga 186900

cgacccaggt tttctttttc cctctttgtt gettttaata cataaaatga gcatgtgttt 186960

atttaaaaca gctttcaaac tcaaacaaat aatgacagac tgttcaaaca gacttcggaa 187020

atcgccccaa tcaggatgtt tgaaaaatca ggaagacttt ctacgaaaga agctttcagg 187080

tcattttagt cccgaagccg cagggtctcc tttgcacttt ggaattgtag aagggcaaag 187140

tttagaggcc agctccaacc tccagggggt taaatgactt gccctctage cctacactct 187200

aataatgtgt aaagaaggac agataggtag gcattgtatt atcacttccc atctttgace 187260

agaacacggg atgtatacat tttaattcat aattcctata gaaattacgg actatcctca 187320

gatcagaaag ctaagagagg aaattgcttc tgcaaaacgg caggctcage agaacttctt 187380

gggggaaggg caggttgagt aggtgcggag caggtctgca agaggacaga caagagcaag 187440

gtgtttgttc tgccacgage tcactttctg tatccaattt acaaatggct ttgagtgace 187500

tacgttaato ttcacaataa tgaattttat ggctatggat gaagtaaatg aggctcgggg 187560

ctgggttatc tgctgaaggt tataaactaa taaaatatca aagccagggt tcacccacac 187620

tcctcctcca agtcccatgc ccttctcagc cccctgggat ggcaacagca tctctatgct 187680

gaggctttgg gccaagagct gctagtttag ctcatctcac tctagaaatg acattgttct 187740

acgtaatgca tatcagaaat ggcctgttag gttcatgaga agcactgtta tttgtgtggg 187800

ggtgagggtg gtgagaggga attattccag ctctgaggag gtggggatat ttgggacagc 187860

atttcttctg ctctccagca ctgtgtgcca gaccaactgg gagaaaatgc cagctggagt 187920

atgtccctgc atcctccggt ttcccaggat ggcttcaggt ccagacagga caaatgatca 187980

ggggcttagt ctggttcaga ttttgccaca caaaactctg ttgattacta aagggattca 188040

gagcccggcc actgaccttc tcaatgtcaa gccaaattgc agacaaccta ttgccagtgc 188100

cctgacaaat ttggggtgtc ttttggctgg gctattgggg gtttcagcct acccatccct 188160

cagagagaga agcatggatg ggaggactag ttgacatttg cagccgtgtc tgtgatgtct 188220

tgggttgctc cctggaagag gcagagttct ggcttgtgga gaagtcctga ctccttcctg 188280

ccccactgat ccctgcttat atggagaggg gtgtgcatct tggcagacaa tcatgattgt 188340

gccttagctc tgtgctaaga gcactaaaca cacattttat gtacgtctat tgcctcgctt 188400

ttctaacact gaaatttaga aatgtttaac aatagatatt taaaaagaag aagaaageee 188460

ttgcgccctc tcctggtaaa agttaaccaa ggacctccaa agatgcagaa ggcccactgg 188520

gttagcagtc gctggtctgg gctagctgat tgtgctgatt tgaccaatgc tgttgacaca 188580

caggatgggt catctgttct tctatggtct gtgattacag agcatcttat aaaccagagt 188640

ttctcagcct cggccctgtt agcattgggg ggctgccctg tgcattgtgg gatgttgaac 188700

agcatccgcg gcctctgccc actagatacc agtagcacce tcaccccaaa tcatgaccac 188760

taaaaatgct tccaaacatt gccaaatgtc ccctggggga caggatcact ctcagtgtga 188820

ccctcgccct aaattcttgc ctgccttttg taaaaggtgg cattggttgg agggcaatcc 188880

atgagaatgt gaggatggct caaggcaage ccttcatgat gtctggaage aatattgatg 188940

actggttaac tgaggtcact tctaggagtt tgtttcaaaa aagcaactga acaaatagac 189000

aagaatttat atacaaaaat atatcatgat attgtttata atagcaaaag ttttaaacac 189060

tataaacatg aattttttaa agtatggcac attttatata tcatgaaaat aattgtataa 189120

atctatattt aataatgtgg aaagttaccc taacaatgct ttaaatcctc atcaagacta 189180

cctcaggatt ctcagaggct gttacatata gaaggagtaa tttcaaacag attcataage 189240

atttgggtaa agcattaage caaagaccaa tgattgtatt cagaaagctt aagtgaacaa 189300

acatttacta cgcacctata gtgcaccaca accatgccca gcatgaggga gacaaagaga 189360

atccctggtc ccactgctac agcccttgcc ccagagaaag ggaacccctc tgtgcactgt 189420

tggagcccct cccaacagcg atgtccaggg tcatggtatg ttactgtttc ctgtaataaa 189480

actgtgtgct ttgagtcagg gttgttggga ataatgtgaa actattcttg ttttcttctt 189540



catcctgaat aaatcagaag taaaaagaat tcatttactg atttatatat tcaaatattc 189600

attcagaaag ttgtccaaat actcattgga cccaaatgtg aaacataatc tccccaaaat 189660

ctaggaaatg agcaattggt gatttgctca atccaagccc atccagaggg tagactttgc 189720

tacaacacac tacagacccg acttgagatg gagagatagg aatggaaggg agacactttt 189780

tgtctctcag ggacctgcac atccagtgac acacccctga tctcctgcct tgtgagatcc 189840

acaatttgag taaatgcaga gttgtggtcg tccagtctag ccacccccaa gagaaacccc 189900

ctgacagctc cctttcccca ggagaacctt gaccttagag gttggcactg caccagtcaa 189960

ggccgccctt ggcccctcca ctgactgagc ccttgactga ccaaatgctc tcatagagct 190020

gccgttagcc acgccagggc atcagcagag agaagggtgc tggtttctat ctgggttcaa 190080

agcctggctc tgccacttgt taaaaagtct cttattccct gcgattctca gctttttcat 190140

cttcagaaca gaaacaaata aaataacttc ataagattgg tacaaagaat tagctggatg 190200

agaaagcgca tgcctttaat cccagaactt tgggaggctg aggcaggaga ctcacttgag 190260

cccaggagtt caagaccagc ctggaaagta tagtaagacc ctatctctac aaaaaattta 190320

aaaattagcc aagcatggta atcctaggta ctcaggaggc ggaggcagga ggatcactct 190380

tgagtccaac agttcgaggc tgcagtgggt catgattgca ccactgcact gcagcctggg 190440

caacagagca agactcttgt ctctaaaaaa aaaaaaagaa agaaaaagtt tggtacaaag 190500

actaaaataa tgcatgtcag acatttgata agatgtcaac actcaatcga ggagtgtgac 190560

ggtcatcatc attgctagat tttattactt ttatggatgg gcatgctagc taaaattgca 190620

aaacctctaa tattttctaa ctgcctctgc tgtttttctc ctcggccctt agcactctct 190680

cctacaccat gtgataattt atattgattg ctgtctatac tgttccactc aatggaagct 190740

tcgtgaagta ggaactttta gtctatttta tgcactgctg tatctctaag atggctggca 190800

cgtaaagagg gtctcaataa atatgccttg aattaatgaa aacagtggtt tctgaatcat 190860

ggcctccaaa gagcatttgc cttttcccct ctcacccttc tgaaggtgcc caggctgccc 190920

tggcaggatg cctctttctc tgtggggtgg cattctctgc tctctctcta atactctttc 190980

tttttcttcc ctcctctccc ccaactgcag gatgcctttg tggaactgta cggccccagc 191040

atgcggcctc tgtttgattt ctcctggctg tctctgaaga ctctgctcag tttggccctg 191100

gtgggagctt gcatcaccct gggtgcctat ctgggccaca agtgaagtca acatgcctgc 191160

cccaaacaaa tatgcaaaag gttcactaaa gcagtagaaa taatatgcat tgtcagtgat 191220

gtaccatgaa acaaagctgc aggctgttta agaaaaaata acacacatat aaacatcaca 191280

cacacagaca gacacacaca cacacaacaa ttaacagtct tcaggcaaaa cgtcgaatca 191340

gctatttact gccaaaggga aatatcattt attttttaca ttattaagaa aaaaagattt 191400

atttatttaa gacagtccca tcaaaactcc tgtctttgga aatccgacca ctaattgcca 191460

agcaccgctt cgtgtggctc cacctggatg ttctgtgcct gtaaacatag attcgctttc 191520

catgttgttg gccggatcac catctgaaga gcagacggat ggaaaaagga cctgatcatt 191580

ggggaagctg gctttctggc tgctggaggc tggggagaag gtgttcattc acttgcattt 191640

ctttgccctg ggggctgtga tattaacaga gggagggttc ctgtgggggg aagtccatgc 191700

ctccctggcc tgaagaagag actctttgca tatgactcac atgatgcata cctggtggga 191760

ggaaaagagt tgggaacttc agatggacct agtacccact gagatttcca cgccgaagga 191820

cagcgatggg aaaaatgccc ttaaatcata ggaaagtatt tttttaagct accaattgtg 191880

ccgagaaaag cattttagca atttatacaa tatcatccag taccttaagc cctgattgtg 191940

tatattcata tattttggat acgcaccccc caactcccaa tactggctct gtctgagtaa 192000

gaaacagaat cctctggaac ttgaggaagt gaacatttcg gtgacttccg catcaggaag 192060

gctagagtta cccagagcat caggccgcca caagtgcctg cttttaggag accgaagtcc 192120

gcagaacctg cctgtgtccc agcttggagg cctggtcctg gaactgagcc ggggccctca 192180

ctggcctcct ccagggatga tcaacagggc agtgtggtct ccgaatgtct ggaagctgat 192240

ggagctcaga attccactgt caagaaagag cagtagaggg gtgtggctgg gcctgtcacc 192300

ctggggccct ccaggtaggc ccgttttcac gtggagcatg ggagccacga cccttcttaa 192360

gacatgtatc actgtagagg gaaggaacag aggccctggg cccttcctat cagaaggaca 192420

tggtgaaggc tgggaacgtg aggagaggca atggccacgg cccattttgg ctgtagcaca 192480

tggcacgttg gctgtgtggc cttggcccac ctgtgagttt aaagcaaggc tttaaatgac 192540

tttggagagg gtcacaaatc ctaaaagaag cattgaagtg aggtgtcatg gattaattga 192600

cccctgtcta tggaattaca tgtaaaacat tatcttgtca ctgtagtttg gttttatttg 192660

aaaacctgac aaaaaaaaag ttccaggtgt ggaatatggg ggttatctgt acatcctggg 192720

gcattaaaaa aaaaatcaat ggtggggaac tataaagaag taacaaaaga agtgacatct 192780

tcagcaaata aactaggaaa tttttttttc ttccagttta gaatcagcct tgaaacattg 192840

atggaataac tctgtggcat tattgcatta tataccattt atctgtatta actttggaat 192900

gtactctgtt caatgtttaa tgctgtggtt gatatttcga aagctgcttt aaaaaaatac 192960

atgcatctca gcgttttttt gtttttaatt gtatttagtt atggcctata cactatttgt 193020

gagcaaaggt gatcgttttc tgtttgagat ttttatctct tgattcttca aaagcattct 193080

gagaaggtga gataagccct gagtctcagc tacctaagaa aaacctggat gtcactggcc 193140

actgaggagc tttgtttcaa ccaagtcatg tgcatttcca cgtcaacaga attgtttatt 193200

gtgacagtta tatctgttgt ccctttgacc ttgtttcttg aaggtttcct cgtccctggg 193260

caattccgca tttaattcat ggtattcagg attacatgca tgtttggtta aacccatgag 193320

attcattcag ttaaaaatcc agatggcaaa tgaccagcag attcaaatct atggtggttt 193380

gacctttaga gagttgcttt acgtggcctg tttcaacaca gacccaccca gagccctcct 193440

catcctgaat aaatcagaag taaaaagaat tcatttactg atttatatat tcaaatattc 189600

attcagaaag ttgtccaaat actcattgga cccaaatgtg aaacataatc tccccaaaat 189660

ctaggaaatg agcaattggt gatttgctca atccaageee atccagaggg tagactttgc 189720

tacaacacac tacagacccg acttgagatg gagagatagg aatggaaggg agacactttt 189780

tgtctctcag ggacctgcac atccagtgac acacccctga tctcctgcct tgtgagatcc 189840

acaatttgag taaatgcaga gttgtggtcg tccagtctag ccacccccaa gagaaacccc 189900

ctgacagctc cctttcccca ggagaacctt gaccttagag gttggcactg caccagtcaa 189960

ggccgccctt ggcccctcca ctgactgage ccttgactga ccaaatgctc tcatagagct 190020

gccgttagcc acgccagggc atcagcagag agaagggtgc tggtttctat ctgggttcaa 190080

agcctggctc tgccacttgt taaaaagtct cttattccct gcgattctca gctttttcat 190140

cttcagaaca gaaacaaata aaataacttc ataagattgg tacaaagaat tagctggatg 190200

agaaagcgca tgcctttaat cccagaactt tgggaggctg aggcaggaga ctcacttgag 190260

cccaggagtt caagaccage ctggaaagta tagtaagacc ctatctctac aaaaaattta 190320

aaaattagcc aagcatggta atcctaggta ctcaggaggc ggaggcagga ggatcactct 190380

tgagtccaac agttcgaggc tgcagtgggt catgattgca ccactgcact gcagcctggg 190440

caacagagca agactcttgt ctctaaaaaa aaaaaaagaa agaaaaagtt tggtacaaag 190500

actaaaataa tgcatgtcag acatttgata agatgtcaac actcaatcga ggagtgtgac 190560

ggtcatcatc attgctagat tttattactt ttatggatgg gcatgctage taaaattgca 190620

aaacctctaa tattttctaa ctgcctctgc tgtttttctc ctcggccctt agcactctct 190680

cctacaccat gtgataattt atattgattg ctgtctatac tgttccactc aatggaagct 190740

tcgtgaagta ggaactttta gtctatttta tgcactgctg tatctctaag atggctggca 190800

cgtaaagagg gtctcaataa atatgccttg aattaatgaa aacagtggtt tctgaatcat 190860

ggcctccaaa gagcatttgc cttttcccct ctcacccttc tgaaggtgcc caggctgccc 190920

tggcaggatg cctctttctc tgtggggtgg cattctctgc tctctctcta atactctttc 190980

tttttcttcc ctcctctccc ccaactgcag gatgcctttg tggaactgta cggccccagc 191040

atgcggcctc tgtttgattt ctcctggctg tctctgaaga ctctgctcag tttggccctg 191100

gtgggagctt gcatcaccct gggtgcctat ctgggccaca agtgaagtca acatgcctgc 191160

cccaaacaaa tatgcaaaag gttcactaaa gcagtagaaa taatatgcat tgtcagtgat 191220

gtaccatgaa acaaagctgc aggctgttta agaaaaaata acacacatat aaacatcaca 191280

cacacagaca gacacacaca cacacaacaa ttaacagtct tcaggcaaaa cgtcgaatca 191340

gctatttact gccaaaaggga aatatcattt attttttaca ttattaagaa aaaaagattt 191400

atttatttaa gacagtccca tcaaaactcc tgtctttgga aatccgacca ctaattgcca 191460

agcaccgctt cgtgtggctc cacctggatg ttctgtgcct gtaaacatag attcgctttc 191520

catgttgttg gccggatcac catctgaaga gcagacggat ggaaaaagga cctgatcatt 191580

ggggaagctg gctttctggc tgctggaggc tggggagaag gtgttcatto acttgcattt 191640

ctttgccctg ggggctgtga tattaacaga gggagggttc ctgtgggggg aagtccatgc 191700

ctccctggcc tgaagaagag actctttgca tatgactcac atgatgcata cctggtggga 191760

ggaaaagagt tgggaacttc agatggacct agtacccact gagatttcca cgccgaagga 191820

cagcgatggg aaaaatgccc ttaaatcata ggaaagtatt tttttaagct accaattgtg 191880

ccgagaaaag cattttagca atttatacaa tatcatccag taccttaage cctgattgtg 191940

tatattcata tattttggat acgcaccccc caactcccaa tactggctct gtctgagtaa 192000

gaaacagaat cctctggaac ttgaggaagt gaacatttcg gtgacttccg catcaggaag 192060

gctagagtta cccagagcat caggccgcca caagtgcctg cttttaggag accgaagtcc 192120

gcagaacctg cctgtgtccc agcttggagg cctggtcctg gaactgagee ggggccctca 192180

ctggcctcct ccagggatga tcaacagggc agtgtggtct ccgaatgtct ggaagctgat 192240

ggagctcaga attccactgt caagaaagag cagtagaggg gtgtggctgg gcctgtcacc 192300

ctggggccct ccaggtaggc ccgttttcac gtggagcatg ggagccacga cccttcttaa 192360

gacatgtato actgtagagg gaaggaacag aggccctggg cccttcctat cagaaggaca 192420

tggtgaaggc tgggaacgtg aggagaggca atggccacgg cccattttgg ctgtagcaca 192480

tggcacgttg gctgtgtggc cttggcccac ctgtgagttt aaagcaaggc tttaaatgac 192540

tttggagagg gtcacaaatc ctaaaagaag cattgaagtg aggtgtcatg gattaattga 192600

cccctgtcta tggaattaca tgtaaaacat tatcttgtca ctgtagtttg gttttatttg 192660

aaaacctgac aaaaaaaaag ttccaggtgt ggaatatggg ggttatctgt acatcctggg 192720

gcattaaaaa aaaaatcaat ggtggggaac tataaagaag taacaaaaga agtgacatct 192780

tcagcaaata aactaggaaa tttttttttc ttccagttta gaatcageet tgaaacattg 192840

atggaataac tctgtggcat tattgcatta tataccattt atctgtatta actttggaat 192900

gtactctgtt caatgtttaa tgctgtggtt gatatttcga aagctgcttt aaaaaaatac 192960

atgcatctca gcgttttttt gtttttaatt gtatttagtt atggcctata cactatttgt 193020

gagcaaaggt gatcgttttc tgtttgagat ttttatctct tgattcttca aaagcattct 193080

gagaaggtga gataagccct gagtctcaga tacctaagaa aaacctggat gtcactggcc 193140

actgaggage tttgtttcaa ccaagtcatg tgcatttcca cgtcaacaga attgtttatt 193200

gtgacagtta tatctgttgt ccctttgace ttgtttcttg aaggtttcct cgtccctggg 193260

caattccgca tttaattcat ggtattcagg attacatgca tgtttggtta aacccatgag 193320

attcattcag ttaaaaatcc agatggcaaa tgaccagcag attcaaatct atggtggttt 193380

gacctttaga gagttgcttt acgtggcctg tttcaacaca gacccaccca gagcectect 193440



gccctccttc cgcgggggct ttctcatggc tgtccttcag ggtcttcctg aaatgcagtg 193500

gtgcttacgc tccaccaaga aagcaggaaa cctgtggtat gaagccagac ctccccggcg 193560

ggcctcaggg aacagaatga tcagaccttt gaatgattct aatttttaag caaaatatta 193620

ttttatgaaa ggtttacatt gtcaaagtga tgaatatgga atatccaatc ctgtgctgct 193680

atcctgccaa aatcatttta atggagtcag tttgcagtat gctccacgtg gtaagatcct 193740

ccaagctgct ttagaagtaa caatgaagaa cgtggacgtt tttaatataa agcctgtttt 193800

gtcttttgtt gttgttcaaa cgggattcac agagtatttg aaaaatgtat atatattaag 193860

aggtcacggg ggctaattgc tggctggctg ccttttgctg tggggttttg ttacctggtt 193920

ttaataacag taaatgtgcc cagcctcttg gccccagaac tgtacagtat tgtggctgca 193980

cttgctctaa gagtagttga tgttgcattt tccttattgt taaaaacatg ttagaagcaa 194040

tgaatgtata taaaagcctc aactagtcat ttttttctcc tcttcttttt tttcattata 194100

tctaattatt ttgcagttgg gcaacagaga accatcccta ttttgtattg aagagggatt 194160

cacatctgca tcttaactgc tctttatgaa tgaaaaaaca gtcctctgta tgtactcctc 194220

tttacactgg ccagggtcag agttaaatag agtatatgca ctttccaaat tggggacaag 194280

ggctctaaaa aaagccccaa aaggagaaga acatctgaga acctcctcgg ccctcccagt 194340

ccctcgctgc acaaatactc cgcaagagag gccagaatga cagctgacag ggtctatggc 194400

catcgggtcg tctccgaaga tttggcaggg gcagaaaact ctggcaggct taagatttgg 194460

aataaagtca cagaattaag gaagcacctc aatttagttc aaacaagacg ccaacattct 194520

ctccacagct cacttacctc tctgtgttca gatgtggcct tccatttata tgtgatcttt 194580

gttttattag taaatgctta tcatctaaag atgtagctct ggcccagtgg gaaaaattag 194640

gaagtgatta taaatcgaga ggagttataa taatcaagat taaatgtaaa taatcagggc 194700

aatcccaaca catgtctagc tttcacctcc aggatctatt gagtgaacag aattgcaaat 194760

agtctctatt tgtaattgaa cttatcctaa aacaaatagt ttataaatgt gaacttaaac 194820

tctaattaat tccaactgta cttttaaggc agtggctgtt tttagacttt cttatcactt 194880

atagttagta atgtacacct actctatcag agaaaaacag gaaaggctcg aaatacaagc 194940

cattctaagg aaattaggga gtcagttgaa attctattct gatcttattc tgtggtgtct 195000

tttgcagccc agacaaatgt ggttacacac tttttaagaa atacaattct acattgtcaa 195060

gcttatgaag gttccaatca gatctttatt gttattcaat ttggatcttt cagggatttt 195120

ttttttaaat tattatggga caaaggacat ttgttggagg ggtgggaggg aggaagaatt 195180

tttaaatgta aaacattccc aagtttggat cagggagttg gaagttttca gaataaccag 195240

aactaagggt atgaaggacc tgtattgggg tcgatgtgat gcctctgcga agaaccttgt 195300

gtgacaaatg agaaacattt tgaagtttgt ggtacgacct ttagattcca gagacatcag 195360

catggctcaa agtgcagctc cgtttggcag tgcaatggta taaatttcaa gctggatatg 195420

tctaatgggt atttaaacaa taaatgtgca gttttaacta acaggatatt taatgacaac 195480

cttctggttg gtagggacat ctgtttctaa atgtttatta tgtacaatac agaaaaaaat 195540

tttataaaat taagcaatgt gaaactgaat tggagagtga taatacaagt cctttagtct 195600

tacccagtga atcattctgt tccatgtctt tggacaacca tgaccttgga caatcatgaa 195660

atatgcatct cactggatgc aaagaaaatc agatggagca tgaatggtac tgtaccggtt 195720

catctggact gccccagaaa aataacttca agcaaacatc ctatcaacaa caaggttgtt 195780

ctgcatacca agctgagcac agaagatggg aacactggtg gaggatggaa aggctcgctc 195840

aatcaagaaa attctgagac tattaataaa taagactgta gtgtagatac tgagtaaatc 195900

catgcaccta aaccttttgg aaaatctgcc gtgggccctc cagatagctc atttcattaa 195960

gtttttccct ccaaggtaga atttgcaaga gtgacagtgg attgcatttc ttttggggaa 196020

gctttctttt ggtggttttg tttattatac cttcttaagt tttcaaccaa ggtttgcttt 196080

tgttttgagt tactggggtt atttttgttt taaataaaaa taagtgtaca ataagtgttt 196140

ttgtattgaa agcttttgtt atcaagattt tcatactttt accttccatg gctcttttta 196200

agattgatac ttttaagagg tggctgatat tctgcaacac tgtacacata aaaaatacgg 196260

taaggatact ttacatggtt aaggtaaagt aagtctccag ttggccacca ttagctataa 196320

tggcactttg tttgtgttgt tggaaaaagt cacattgcca ttaaactttc cttgtctgtc 196380

tagttaatat tgtgaagaaa aataaagtac agtgtgagat actg                  196424

3-44 Sequences

3-44-1 Sequence Number [ID] 44

3-44-2 Molecule Type DNA

3-44-3 Length 11479

3-44-4 Features Location/

Qualifiers

misc_feature 1..11479

note=PLK1

source 1..11479

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-44-5 Residues ggaggctctg ctcggatcga ggtctgcagc gcagcttcgg gagcatgagt gctgcagtga 60

ctgcagggaa gctggcacgg gcaccggccg accctgggaa agccggggtc cccggagttg 120

cagctcccgg agctccggcg gcggctccac cggcgaaaga gatcccggag gtcctagtgg 180

acccacgcag ccggcggcgc tatgtgcggg gccgcttttt gggcaagggc ggctttgcca 240

agtgcttcga gatctcggac gcggacacca aggaggtgtt cgcgggcaag attgtgccta 300

gccctccttc cgcgggggct ttctcatggc tgtccttcag ggtcttcctg aaatgcagtg 193500

gtgcttacgc tccaccaaga aagcaggaaa cctgtggtat gaagccagac ctccccggcg 193560

ggcctcaggg aacagaatga tcagaccttt gaatgattct aatttttaag caaaatatta 193620

ttttatgaaa ggtttacatt gtcaaagtga tgaatatgga atatccaatc ctgtgctgct 193680

atcctgccaa aatcatttta atggagtcag tttgcagtat gctccacgtg gtaagatect 193740

ccaagctgct ttagaagtaa caatgaagaa cgtggacgtt tttaatataa agcctgtttt 193800

gtcttttgtt gttgttcaaa cgggattcac agagtatttg aaaaatgtat atatattaag 193860

aggtcacggg ggctaattgc tggctggctg ccttttgctg tggggttttg ttacctggtt 193920

ttaataacag taaatgtgcc cagcctcttg gccccagaac tgtacagtat tgtggctgca 193980

cttgctctaa gagtagttga tgttgcattt tccttattgt taaaaacatg ttagaagcaa 194040

tgaatgtata taaaagcctc aactagtcat ttttttctcc tcttcttttt tttcattata 194100

tctaattatt ttgcagttgg gcaacagaga accatcccta ttttgtattg aagagggatt 194160

cacatctgca tcttaactgc tctttatgaa tgaaaaaaca gtcctctgta tgtactcctc 194220

tttacactgg ccagggtcag agttaaatag agtatatgca ctttccaaat tggggacaag 194280

ggctctaaaa aaagccccaa aaggagaaga acatctgaga acctcctcgg ccctcccagt 194340

ccctcgctgc acaaatactc cgcaagagag gccagaatga cagctgacag ggtctatggc 194400

catcgggtcg tctccgaaga tttggcaggg gcagaaaact ctggcaggct taagatttgg 194460

aataaagtca cagaattaag gaagcacctc aatttagttc aaacaagacg ccaacattct 194520

ctccacagct cacttacctc tctgtgttca gatgtggcct tccatttata tgtgatcttt 194580

gttttattag taaatgctta tcatctaaag atgtagctct ggcccagtgg gaaaaattag 194640

gaagtgatta taaatcgaga ggagttataa taatcaagat taaatgtaaa taatcagggc 194700

aatcccaaca catgtctage tttcacctcc aggatctatt gagtgaacag aattgcaaat 194760

agtctctatt tgtaattgaa cttatcctaa aacaaatagt ttataaatgt gaacttaaac 194820

tctaattaat tccaactgta cttttaaggc agtggctgtt tttagacttt cttatcactt 194880

atagttagta atgtacacct actctatcag agaaaaacag gaaaggctcg aaatacaage 194940

cattctaagg aaattaggga gtcagttgaa attctattct gatcttattc tgtggtgtct 195000

tttgcageee agacaaatgt ggttacacac tttttaagaa atacaattct acattgtcaa 195060

gcttatgaag gttccaatca gatctttatt gttattcaat ttggatcttt cagggatttt 195120

ttttttaaat tattatggga caaaggacat ttgttggagg ggtgggaggg aggaagaatt 195180

tttaaatgta aaacattccc aagtttggat cagggagttg gaagttttca gaataaccag 195240

aactaagggt atgaaggacc tgtattgggg tcgatgtgat gcctctgcga agaaccttgt 195300

gtgacaaatg agaaacattt tgaagtttgt ggtacgacct ttagattcca gagacatcag 195360

catggctcaa agtgcagctc cgtttggcag tgcaatggta taaatttcaa gctggatatg 195420

tctaatgggt atttaaacaa taaatgtgca gttttaacta acaggatatt taatgacaac 195480

cttctggttg gtagggacat ctgtttctaa atgtttatta tgtacaatac agaaaaaaat 195540

tttataaaat taagcaatgt gaaactgaat tggagagtga taatacaagt cctttagtct 195600

tacccagtga atcattctgt tccatgtctt tggacaacca tgaccttgga caatcatgaa 195660

atatgcatct cactggatga aaagaaaatc agatggagca tgaatggtac tgtaccggtt 195720

catctggact gccccagaaa aataacttca agcaaacatc ctatcaacaa caaggttgtt 195780

ctgcatacca agctgagcac agaagatggg aacactggtg gaggatggaa aggctcgctc 195840

aatcaagaaa attctgagac tattaataaa taagactgta gtgtagatac tgagtaaatc 195900

catgcaccta aaccttttgg aaaatctgcc gtgggccctc cagatagetc atttcattaa 195960

gtttttccct ccaaggtaga atttgcaaga gtgacagtgg attgcatttc ttttggggaa 196020

gctttctttt ggtggttttg tttattatac cttcttaagt tttcaaccaa ggtttgcttt 196080

tgttttgagt tactggggtt atttttgttt taaataaaaa taagtgtaca ataagtgttt 196140

ttgtattgaa agcttttgtt atcaagattt tcatactttt accttccatg gctcttttta 196200

agattgatac ttttaagagg tggctgatat tctgcaacac tgtacacata aaaaatacgg 196260

taaggatact ttacatggtt aaggtaaagt aagtctccag ttggccacca ttagctataa 196320

tggcactttg tttgtgttgt tggaaaaagt cacattgcca ttaaactttc cttgtctgtc 196380

tagttaatat tgtgaagaaa aataaagtac agtgtgagat actg 196424

3-44 Sequences

3-44-1 Sequence Number [ID] 44

3-44-2 Molecule Type DNA
3-44-3 Length 11479

3-44-4 Features Location/ misc_feature 1..11479

Qualifiers note=PLK1

source 1..11479

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-44-5 Residues ggaggctctg ctcggatcga ggtctgcagc gcagcttcgg gagcatgagt gctgcagtga 60

ctgcagggaa gctggcacgg gcaccggccg accctgggaa agccggggtc cccggagttg 120

cagctcccgg agctccggcg gcggctccac cggcgaaaga gatcccggag gtcctagtgg 180

acccacgcag ccggcggcgc tatgtgcggg gccgcttttt gggcaagggc ggctttgcca 240

agtgcttcga gatctcggac gcggacacca aggaggtgtt cgcgggcaag attgtgccta 300



agtctctgct gctcaagccg caccagaggg agaagatgtc catggaaata tccattcacc 360

gcagcctcgc ccaccagcac gtcgtaggat tccacggctt tttcgaggac aacgacttcg 420

tgttcgtggt gttggagctc tgccgccgga gggtgagtgt cgctgctggg gaactggaac 480

tgcctgcggg gcagttggag cgcccagacc tggagctgct ggaaagagta cccagcaagg 540

gagagcctgg gacttggagc tgctagagaa gggtgctggg agcctcccgc ttacgtatgg 600

aaagtgtctt tggtaagggc ttcttggctc tgggagctgc tagaggaggg ggttccagtg 660

aagtggagtc tgagtcatgt tgctgatagg gaagtcagct tctggacgcg aggtgctggg 720

gggaggggtg ctggtaatgg acgctagggc cctggagtac ccagggagga gtcccaggtt 780

agtgatgccg cgccctggga gcttctgggg tggagctggg tcagtggggg ggtagttgga 840

gccagacttc gggccttccg ggggagatac gagtcaggaa agggatctgg tgctggggac 900

tcggagcttc cggagtgggg ctgagagagg acccccaggt aaggggggaa gctagtagga 960

gaaggggtgc tgcgaatggt tgtggacagt gttaaggcag ggtccagatg ccgctgtgct 1020

ggagaaggaa tggggtgggg gcatagggaa ggagagaaac ccaccaagac ccctctttca 1080

tcccttggga gtccagagtc cagtcctgtg cttcctttgc ctggtaaccc tctcccttcc 1140

ccaccggcct caatccacct ccccatccct cctgccctct ccttcccacc cacagtctct 1200

cctggagctg cacaagagga ggaaagccct gactgagcct gaggcccgat actacctacg 1260

gcaaattgtg cttggctgcc agtacctgca ccgaaaccga gttattcatc gagacctcaa 1320

gctgggcaac cttttcctga atgaagatct ggaggtgaaa ataggtgagt tgctgagcct 1380

gcaggggtgc ttgacatcac tacaagaggc tggaatttgg aggaggctgg gagaaaggaa 1440

ggagacaacc cacaagtcag tatcttgcct acagatgcat tatttttttg tgccccaatg 1500

caatattttt tttttacaaa gaatttgaat ttgtttttat tttttaaatt ggaaggtttg 1560

attgaacaaa aagtttgatt cagaactcct tttaaacagg tgaaagcttc agtaatacga 1620

ggacagcatt ttcttagggc agccctttgc tgggctggaa aacagctgtc cccttcagac 1680

ttctttgcca cagtctctac tcctccctat tcttcacaga cttgccaagt cttggaggtt 1740

aacttgcttg atccttgaag gcattggagt tttactatcc ctgtcagttc ctgtttcaaa 1800

gcatagcccc tttctaaaag gaggggtgag aagtgtcact ggaggcacct ccctggtgtc 1860

agcatgggag gaagattcct gggcaagcct tgctacatac aaggagcaga ggcttgtggg 1920

atcagatggc cctggttctg gatggtcaaa ccttaactag ccttctgcat tgacagatgt 1980

cagaggctgg catctaagta ccaactcttc ctccctctgt cccaggggat tttggactgg 2040

caaccaaagt cgaatatgac ggggagagga agaagaccct gtgtgggact cctaattaca 2100

tagctcccga ggtgctgagc aagaaagggc acagtttcga ggtggatgtg tggtccattg 2160

ggtgtatcat gtaagttggg agttgtctct ggaccaacct ggtctcagca ggggcaactt 2220

tgggacatcc tacctggctg accttttctg tggacctttc ggcctgcttt acagaaagcc 2280

tactccaagg gacaagtcat ccccaaacaa agcctaattg tcatatcttt ccctgtcact 2340

ggtgtatcct gtcggatttc tgcagcctag gtcatgggta cagcggagga ggaggaggga 2400

gagtctccac aaccttactg tagtcctttg ctagagttgt ccacagggca gcatcaccat 2460

catctgggaa cttgtataca caatctcagg acccagacta cttactggat cagaatctgg 2520

atttttaaca aggtcccttg gtgattccct tgcacaataa ggtcttaaac accgatgagc 2580

attagcatgg tgggggaaat taggccagga gttacagatg gaaagatgat gtgccagtgg 2640

tctgtctgga ttaagaccat cagcagcggt tggtggcagg cagaggcttg ggccttttca 2700

ggtgttatct ttcttgtttt gggcctaggt actggagagt tagaaatgag ttgtagcaat 2760

ggctttcata cgtctttgca gtggggtttt ttcaaatgaa aacttgaaga cttaagtaca 2820

gaactgctaa aggtggagct gcttctgtaa gcgcaggtag ccctttgacc tgttttgcat 2880

gacaggcagc atctgaggcc cttgcacaga gtcctagatg accacaggct atagctaaaa 2940

aatcactggc ccttaagaat cctggtctca ccatgtgtat tctgctgagg gcttattcta 3000

gccaatgtca tggcttctgg ggctgctcag tggacttagg gattgtcttc aggggcccca 3060

gagttagagt gagtgtccag aggatgcctg acctttgttc tgaccctgag atgatttctc 3120

tcatgtctgg gttgtggctg ggagactggt gccaaatcct accttgtgct tacaggtata 3180

ccttgttagt gggcaaacca ccttttgaga cttcttgcct aaaagagacc tacctccgga 3240

tcaagaagaa tgaatacagt attcccaagg tgactaatga tgctttaagt ttacatttat 3300

tttgttttcc ccagaagctg tttatggagc ccagcaatat cctaggacca gaaataggtc 3360

tatcccacct ctaaggtagc cacagagctt gagagggcct gtgtctgaaa ttgcatacag 3420

aacttgacat gtatgtgcac ataagcattt tttctagggg gagagagttg gcagattctc 3480

aagagattgg gtaacccaaa agttgtgtaa aaagcaaaaa acaaaggagg taggaaggag 3540

taggaggcaa aagtgcttaa tctttagaaa tggtttatct taattcaaat ggattctgcc 3600

acttagcgag atcacattgg gcaaatggcc tgcatctttt tttttttttt ttttatttga 3660

ggtggagttt tgctcttgtt gcccagtgca gtggcatgat cttgactcac tgcaacctcc 3720

acctcccagg ttcaagcgat tctcctgcct cagcctccca agtagctggg attacaggca 3780

cccaccacct cgcctggctt tttttttttt tttttgtatt tttagtagag acggggtttc 3840

accatgttgg ccaggctggt ctcgaactcc tgacctcagg tgatccaccc gccttggcct 3900

cccaaagtgc tgggattaca ggcgtgagcc accataccca gcctggcctg catcttctga 3960

accatagttt ccatatataa agtggagttc ctgccttgga gcacctcaca gagtgccttg 4020

catgtggtga gtgctctcag aattatgaat cactgtgaat cccagggctt cctaatggca 4080

tagttgtgtg cattttcttt tttttttttt tttttttttt gagatggagt ctcgctctgt 4140

cgcccaggct ggaatgcagt ggtacaatct cggctcactg caagctctgc ctcccaggtt 4200

agtctctgct gctcaagccg caccagaggg agaagatgtc catggaaata tccattcacc 360

gcagcctcgc ccaccagcac gtcgtaggat tccacggctt tttcgaggac aacgacttcg 420

tgttcgtggt gttggagctc tgccgccgga gggtgagtgt cgctgctggg gaactggaac 480

tgcctgcggg gcagttggag cgcccagacc tggagctgct ggaaagagta cccagcaagg 540

gagagcctgg gacttggaga tgctagagaa gggtgctggg agcctcccgc ttacgtatgg 600

aaagtgtctt tggtaagggc ttcttggctc tgggagctgc tagaggaggg ggttccagtg 660

aagtggagtc tgagtcatgt tgctgatagg gaagtcagct tctggacgcg aggtgctggg 720

gggaggggtg ctggtaatgg acgctagggc cctggagtac ccagggagga gtcccaggtt 780

agtgatgccg cgccctggga gcttctgggg tggagctggg tcagtggggg ggtagttgga 840

gccagactto gggccttccg ggggagatac gagtcaggaa agggatctgg tgctggggad 900

tcggagcttc cggagtgggg ctgagagagg acccccaggt aaggggggaa gctagtagga 960

gaaggggtgc tgcgaatggt tgtggacagt gttaaggcag ggtccagatg ccgctgtgct 1020

ggagaaggaa tggggtgggg gcatagggaa ggagagaaac ccaccaagac ccctctttca 1080

tcccttggga gtccagagto cagtcctgtg cttcctttgc ctggtaaccc tctcccttcc 1140

ccaccggcct caatccacct ccccatccct cctgccctct ccttcccace cacagtctct 1200

cctggagctg cacaagagga ggaaagccct gactgagect gaggcccgat actacctacg 1260

gcaaattgtg cttggctgcc agtacctgca ccgaaaccga gttattcatc gagacctcaa 1320

gctgggcaac cttttcctga atgaagatct ggaggtgaaa ataggtgagt tgctgagcct 1380

gcaggggtgc ttgacatcac tacaagaggc tggaatttgg aggaggctgg gagaaaggaa 1440

ggagacaacc cacaagtcag tatcttgcct acagatgcat tatttttttg tgccccaatg 1500

caatattttt tttttacaaa gaatttgaat ttgtttttat tttttaaatt ggaaggtttg 1560

attgaacaaa aagtttgatt cagaactect tttaaacagg tgaaagcttc agtaatacga 1620

ggacagcatt ttcttagggc agccctttgc tgggctggaa aacagctgtc cccttcagac 1680

ttctttgcca cagtctctac tcctccctat tcttcacaga cttgccaagt cttggaggtt 1740

aacttgcttg atccttgaag gcattggagt tttactatcc ctgtcagttc ctgtttcaaa 1800

gcatagcccc tttctaaaag gaggggtgag aagtgtcact ggaggcacct ccctggtgtc 1860

agcatgggag gaagattect gggcaagcct tgctacatac aaggagcaga ggcttgtggg 1920

atcagatgga cctggttctg gatggtcaaa ccttaactag ccttctgcat tgacagatgt 1980

cagaggctgg catctaagta ccaactcttc ctccctctgt cccaggggat tttggactgg 2040

caaccaaagt cgaatatgac ggggagagga agaagaccct gtgtgggact cctaattaca 2100

tagctcccga ggtgctgagc aagaaagggc acagtttcga ggtggatgtg tggtccattg 2160

ggtgtatcat gtaagttggg agttgtctct ggaccaacct ggtctcagca ggggcaactt 2220

tgggacatcc tacctggctg accttttctg tggacctttc ggcctgcttt acagaaagco 2280

tactccaagg gacaagtcat ccccaaacaa agcctaattg tcatatcttt ccctgtcact 2340

ggtgtatcct gtcggatttc tgcagcctag gtcatgggta cagcggagga ggaggaggga 2400

gagtctccac aaccttactg tagtcctttg ctagagttgt ccacagggca gcatcaccat 2460

catctgggaa cttgtataca caatctcagg acccagacta cttactggat cagaatctgg 2520

atttttaaca aggtcccttg gtgattccct tgcacaataa ggtcttaaac accgatgaga 2580

attagcatgg tgggggaaat taggccagga gttacagatg gaaagatgat gtgccagtgg 2640

tctgtctgga ttaagaccat cagcagcggt tggtggcagg cagaggcttg ggccttttca 2700

ggtgttatct ttcttgtttt gggcctaggt actggagagt tagaaatgag ttgtagcaat 2760

ggctttcata cgtctttgca gtggggtttt ttcaaatgaa aacttgaaga cttaagtaca 2820

gaactgctaa aggtggagct gcttctgtaa gcgcaggtag ccctttgace tgttttgcat 2880

gacaggcage atctgaggcc cttgcacaga gtcctagatg accacaggct atagctaaaa 2940

aatcactggc ccttaagaat cctggtctca ccatgtgtat tctgctgagg gcttattcta 3000

gccaatgtca tggcttctgg ggctgctcag tggacttagg gattgtcttc aggggcccca 3060

gagttagagt gagtgtccag aggatgcctg acctttgttc tgaccctgag atgatttctc 3120

tcatgtctgg gttgtggctg ggagactggt gccaaatcct accttgtgct tacaggtata 3180

ccttgttagt gggcaaacca ccttttgaga cttcttgcct aaaagagacc tacctccgga 3240

tcaagaagaa tgaatacagt attcccaagg tgactaatga tgctttaagt ttacatttat 3300

tttgttttcc ccagaagctg tttatggaga ccagcaatat cctaggacca gaaataggtc 3360

tatcccacct ctaaggtage cacagagett gagagggcct gtgtctgaaa ttgcatacag 3420

aacttgacat gtatgtgcac ataagcattt tttctagggg gagagagttg gcagattctc 3480

aagagattgg gtaacccaaa agttgtgtaa aaagcaaaaa acaaaggagg taggaaggag 3540

taggaggcaa aagtgcttaa tctttagaaa tggtttatct taattcaaat ggattctgcc 3600

acttagcgag atcacattgg gcaaatggcc tgcatctttt tttttttttt ttttatttga 3660

ggtggagttt tgctcttgtt gcccagtgca gtggcatgat cttgactcac tgcaacctcc 3720

acctcccagg ttcaagcgat tctcctgcct cagectccca agtagctggg attacaggca 3780

cccaccacct cgcctggctt tttttttttt tttttgtatt tttagtagag acggggtttc 3840

accatgttgg ccaggctggt ctcgaactcc tgacctcagg tgatccacco gccttggcct 3900

cccaaagtgc tgggattaca ggcgtgagcc accataccca gcctggcctg catcttctga 3960

accatagttt ccatatataa agtggagtto ctgccttgga gcacctcaca gagtgccttg 4020

catgtggtga gtgctctcag aattatgaat cactgtgaat cccagggctt cctaatggca 4080

tagttgtgtg cattttcttt tttttttttt tttttttttt gagatggagt ctcgctctgt 4140

cgcccaggct ggaatgcagt ggtacaatct cggctcactg caagctctgc ctcccaggtt 4200



catggcattc tcccgcctca gcctcctgag tagctggaac tacaggcacc agccaccatg 4260

cccggcttct tttttctgta tttgtggtag agacagggtt tgaccgtgtt agccaggatg 4320

gtctcgatct cctgaccttg tgatccacct gcttcggact ccctaagtgc tgagattaca 4380

ggcgtgagcc accgcgcccg gccatggtgt gcattttcac aaccaccaac agaaatacat 4440

ttaaaggaat agctggttcc tgcagaagcc tagcacacag ccagtttgaa gtgtagtgtc 4500

cttgtgtgaa gccaggaggc ctgtcaccat aaggacagac atagtaaatc catcacaaag 4560

tgtcagttca ctgtcagaga cagcatggaa tcaagccagc tagacaaggc cttcaccctc 4620

tctgtgcctc actttcctcc tctgtgaaaa agggatgata atagatcccc accccttaga 4680

tgagttggtg agggctaagt gagctaaaca caggagtgct tagaatgctt tcctggcaca 4740

tagtgagtgc taggaaagtg agttggtgtt cggccacagt ccattgaccc ttctgtcaat 4800

ggtgctcagt aaagctgaca gtggagaact tggcattgaa ccaagttgtg aaccactgac 4860

ctgtggtgta tttgagactg ggggctgcat gtgggctggg gacctgcagc tcctttgagg 4920

ccgtactgta ctccaggtcc ccttcacatt ctgcttatgg ctgtccctct ctctgcccca 4980

gcacatcaac cccgtggccg cctccctcat ccagaagatg cttcagacag atcccactgc 5040

ccgcccaacc attaacgagc tgcttaatga cgagttcttt acttctggct atatccctgc 5100

ccgtctcccc atcacctgcc tgaccattcc accaaggttt tcgattgctc ccagcagcct 5160

ggaccccagc aaccggaagc ccctcacagt cctcaataaa ggtacaacaa gggtctgggt 5220

aagagagcag accccccaga gaaagcccag gttgtagggg tgtgtgcagc ttagtccctg 5280

gccctgagag ctcaggtgtg gagtaggaca ggcctctgtc cttcaatccg tggttccaat 5340

gcccatctgc ttctcggccc tgccaggaaa gactgacctt accatggctg gataaacgta 5400

ccatgcccaa gaagaagaaa atggattgaa tgccaagcct gaaaaattct ttcaaatcac 5460

tttaattaat ttaatttttt ggagacaggg tctctcctct attttccagg ttggagtgca 5520

gaggcacaat cacagctcac tgcagctttc aactctaggg ctcaattgat cctcccatct 5580

cagcctccca agtagctggg actgtcaggc atgcaccacc atgcctggct gacttttcta 5640

atttttgtag agacagtgtt ttgccatgtt gcccaggctg gtcttggaac tcctgggctc 5700

aagcgatcct ttcacctcca ccaaagtgtt gggatgacag gcatgagctg ctacatctgg 5760

cctttaaaaa aatttctaac actttttcat gattcattga aaaacataaa aatttccttt 5820

tttttgtggc gtgatcccgg ctcactgcaa gctctgcctc ccgggttcac gccgttctcc 5880

tgcctcagcc tcctgagtag ctgggactac aggcgcccac caccatgccc ggctgttttt 5940

ttgtatcttt tagtagagac ggggtttcac tgtgttagcc aggatggtct caatctcctg 6000

acctcgtgat ccgcctgcct cggcctccca aagggctgag attacaggcg tgaaccacca 6060

ggcccggcct tttttttttt tttttttttt tttttttttt tttttttttt tgagacaggg 6120

tctggctctg tctcctaggc tggaggggag tggtatgatc tcgatttcac taaggataca 6180

tagttttaaa aagtcacttg aaatactttt tttctctgtg gatatatcac caatttgatg 6240

tacaacttca gttcattttt cagttttcaa tttttaggta ttggtttttc ttaaacttca 6300

ttttggaata attttaggct tatacagaaa agttgcaaca acaacaaaaa actccccaga 6360

gttcctacat accttgcagc aattattaca gtggaatttt ttttgagaca ggtctcagga 6420

cttgctgtca cccaggctgg aatgcagtgg ctcactcata gcttactgca gccccaacat 6480

cctgggctca aacagtcccc ctgccttacc ctccagagta gctaggacta caggcatgtg 6540

ccaccatacc cagctaatta aaaaattttt ttctttggga ggccgaggtg ggtggattgc 6600

ccgagctcag gagttcgaga tcagcctggg caacatggcg aaacgctgtc tctactaaaa 6660

atacaaaaga ctagccgggc gtggtggtgt gcacctgtaa tctcagctac tcgggacact 6720

gaggcacaag aatcacttga acctggaagg cggaggttgc agtgagccga ggtctcacca 6780

ctgcactcca gcctgggcaa cagagcgaga ctctgtctca aaaaaaaaaa aaaatttttt 6840

ttttgtaaag acaagatctc actatgtcga ccaggcttat ctcaaactcc tgccctcaag 6900

tgatcctcct cggcctccca aagtgttagg atttacaggt gtgagccact gtgccctgcc 6960

tagaatgatg ttctaatggt aatttttctt ttcctcactt tttttgcatt taataattgg 7020

aattcttctg taaggaagag ctgttccttc tctccgattg atttatttat ttggttatgt 7080

ctgaaataga ctcatggata tttttattct ttgggctata ttttaaagga ttacttattt 7140

ctctgctttt atttattttt ttaaatttga gacagggtct tgctctgtct cccgggctgg 7200

agtgcagtgg cacagtcgta cctcacagta gctttgatct cctgggctca agtgatcctc 7260

cagcctcagc ctcccaagta gttgagactt taggcatgtg ccaccgcgtc tgaccaattt 7320

ttaaattttt ggtagagatg aggtcttgcc cacactggtc tcaaactcct gagctcaagt 7380

gatcctcctg cctcagactc ctactttttt tctttcagtt ttaatttttt atatagcatt 7440

ttaaaaactt aaggaaattt tcagttaccc gaaggtggag agaactgtat gatgagtccc 7500

atgtttcatc tatttttact agttatcaac atttggacag actgttttat ttattccagc 7560

ctcctgcctt ttttgttacc ggtgttttaa aaaattatta tttactattt attattattt 7620

atttgagaca ttcttgcttt gttgcccagg ctggagtgct gtggcaagat catggctcac 7680

tgcagcctcc acctcctgcg ttcaagtgac tctcccacct cagcctccca agtagctagg 7740

actacaggtg tgccaccatg tccagctagt ttctgtattt ttagtaaaga cagggttttg 7800

ccatgttgct caggctggtc tcaaactcct gagctcaaac aatctacctg cctcggtctc 7860

tcatagtgtt gggattacaa gtgtgagcca ctgggcctgg ccttgctgga gtgtttaaag 7920

caaatcccta atatcttatt atttcatacc caagtcccta tcatgacatc gttttttaat 7980

tgaaaactta aacattttat attatacaag gagaattagc acatggtggt gggggaataa 8040

ataaataagg aaaaagacaa taagaataat ctgtgtttct actgcccaga tataatcagc 8100

catggcatto tcccgcctca gcctcctgag tagctggaac tacaggcace agccaccatg 4260

cccggcttct tttttctgta tttgtggtag agacagggtt tgaccgtgtt agccaggatg 4320

gtctcgatct cctgaccttg tgatccacct gcttcggact ccctaagtgc tgagattaca 4380

ggcgtgagcc accgcgcccg gccatggtgt gcattttcac aaccaccaac agaaatacat 4440

ttaaaggaat agctggttcc tgcagaagcc tagcacacag ccagtttgaa gtgtagtgtc 4500

cttgtgtgaa gccaggaggc ctgtcaccat aaggacagac atagtaaatc catcacaaag 4560

tgtcagttca ctgtcagaga cagcatggaa tcaagccage tagacaaggc cttcacccto 4620

tctgtgcctc actttcctcc tctgtgaaaa agggatgata atagatcccc accecttaga 4680

tgagttggtg agggctaagt gagetaaaca caggagtgct tagaatgctt tcctggcaca 4740

tagtgagtgc taggaaagtg agttggtgtt cggccacagt ccattgacce ttctgtcaat 4800

ggtgctcagt aaagctgaca gtggagaact tggcattgaa ccaagttgtg aaccactgac 4860

ctgtggtgta tttgagactg ggggctgcat gtgggctggg gacctgcage tcctttgagg 4920

ccgtactgta ctccaggtcc ccttcacatt ctgcttatgg ctgtccctct ctctgcccca 4980

gcacatcaac cccgtggccg cctccctcat ccagaagatg cttcagacag atcccactgc 5040

ccgcccaacc attaacgage tgcttaatga cgagttcttt acttctggct atatccctgc 5100

ccgtctcccc atcacctgcc tgaccattcc accaaggttt tcgattgctc ccagcagect 5160

ggaccccagc aaccggaage ccctcacagt cctcaataaa ggtacaacaa gggtctgggt 5220

aagagagcag accccccaga gaaagcccag gttgtagggg tgtgtgcagc ttagtccctg 5280

gccctgagag ctcaggtgtg gagtaggaca ggcctctgtc cttcaatccg tggttccaat 5340

gcccatctgc ttctcggccc tgccaggaaa gactgacctt accatggctg gataaacgta 5400

ccatgcccaa gaagaagaaa atggattgaa tgccaageet gaaaaattct ttcaaatcac 5460

tttaattaat ttaatttttt ggagacaggg tctctcctct attttccagg ttggagtgca 5520

gaggcacaat cacagctcac tgcagctttc aactctaggg ctcaattgat cctcccatct 5580

cagectccca agtagctggg actgtcaggc atgcaccace atgcctggct gacttttcta 5640

attttggag agacagtgtt ttgccatgtt gcccaggctg gtcttggaac tcctgggctc 5700

aagcgatcct ttcacctcca ccaaagtgtt gggatgacag gcatgagctg ctacatctgg 5760

cctttaaaaa aatttctaac actttttcat gattcattga aaaacataaa aatttccttt 5820

tttttgtggc gtgatcccgg ctcactgcaa gctctgcctc ccgggttcac gccgttctcc 5880

tgcctcagcc tcctgagtag ctgggactac aggcgcccac caccatgccc ggctgttttt 5940

ttgtatcttt tagtagagac ggggtttcac tgtgttagcc aggatggtct caatctcctg 6000

acctcgtgat ccgcctgcct cggcctccca aagggctgag attacaggcg tgaaccacca 6060

ggcccggcct tttttttttt tttttttttt tttttttttt tttttttttt tgagacaggg 6120

tctggctctg tctcctaggc tggaggggag tggtatgato tcgatttcac taaggataca 6180

tagttttaaa aagtcacttg aaatactttt tttctctgtg gatatatcac caatttgatg 6240

tacaacttca gttcattttt cagttttcaa tttttaggta ttggtttttc ttaaacttca 6300

ttttggaata attttaggct tatacagaaa agttgcaaca acaacaaaaa actccccaga 6360

gttcctacat accttgcage aattattaca gtggaatttt ttttgagaca ggtctcagga 6420

cttgctgtca cccaggctgg aatgcagtgg ctcactcata gcttactgca gccccaacat 6480

cctgggctca aacagtcccc ctgccttacc ctccagagta gctaggacta caggcatgtg 6540

ccaccatacc cagctaatta aaaaattttt ttctttggga ggccgaggtg ggtggattgc 6600

ccgagctcag gagttcgaga tcagcctggg caacatggcg aaacgctgtc tctactaaaa 6660

atacaaaaga ctagccgggc gtggtggtgt gcacctgtaa tctcagctac tcgggacact 6720

gaggcacaag aatcacttga acctggaagg cggaggttgc agtgagccga ggtctcacca 6780

ctgcactcca gcctgggcaa cagagcgaga ctctgtctca aaaaaaaaaa aaaatttttt 6840

ttttgtaaag acaagatctc actatgtcga ccaggcttat ctcaaactcc tgccctcaag 6900

tgatcctcct cggcctccca aagtgttagg atttacaggt gtgagccact gtgccctgcc 6960

tagaatgatg ttctaatggt aatttttctt ttcctcactt tttttgcatt taataattgg 7020

aattcttctg taaggaagag ctgttccttc tctccgattg atttatttat ttggttatgt 7080

ctgaaataga ctcatggata tttttattct ttgggctata ttttaaagga ttacttattt 7140

ctctgctttt atttattttt ttaaatttga gacagggtct tgctctgtct cccgggctgg 7200

agtgcagtgg cacagtcgta cctcacagta gctttgatct cctgggctca agtgatcctc 7260

cagcetcago ctcccaagta gttgagactt taggcatgtg ccaccgcgtc tgaccaattt 7320

ttaaattttt ggtagagatg aggtcttgcc cacactggtc tcaaactcct gagctcaagt 7380

gatcctcctg cctcagactc ctactttttt tctttcagtt ttaatttttt atatagcatt 7440

ttaaaaactt aaggaaattt tcagttacco gaaggtggag agaactgtat gatgagtccc 7500

atgtttcatc tatttttact agttatcaac atttggacag actgttttat ttattccage 7560

ctcctgcctt ttttgttacc ggtgttttaa aaaattatta tttactattt attattattt 7620

atttgagaca ttcttgcttt gttgcccagg ctggagtgct gtggcaagat catggctcac 7680

tgcagcctcc acctcctgcg ttcaagtgac tctcccacct cagectccca agtagctagg 7740

actacaggtg tgccaccatg tccagctagt ttctgtattt ttagtaaaga cagggttttg 7800

ccatgttgct caggctggtc tcaaactcct gagctcaaac aatctacctg cctcggtctc 7860

tcatagtgtt gggattacaa gtgtgagcca ctgggcctgg ccttgctgga gtgtttaaag 7920

caaatcccta atatcttatt atttcatacc caagtcccta tcatgacato gttttttaat 7980

tgaaaactta aacattttat attatacaag gagaattage acatggtggt gggggaataa 8040

ataaataagg aaaaagacaa taagaataat ctgtgtttct actgcccaga tataatcago 8100



gttaaaattt catgttatct tttcaagctt ttttggttat aaataagcat ataaagcaaa 8160

ttttggggtg gaaaaaaatt tcttgtgttt ttatttaaat gcctactgaa tccattctgt 8220

ggatgaactg aactactcag cccttccatc tgcctggatg ctgaagatgc tttccattct 8280

ttgctcaaag ctgggcagct ctgagctgct ggtgccttca agctgtttgc ctgagtggca 8340

ggtcatcctg cagggccaca ccgttgggtc agaggccacg gcttctgaag atctgttgcc 8400

tcacagtgag cactatgtgc ctgtcacctg agcatggcag ctgctgctct agtaaccagg 8460

cactgattca gtttccccaa agcagtggta gctaagagaa tttttctttc ggaagagttt 8520

cagctgtggc aggggagtcc cgtgcccttc ccaacgcccc tgtttttgtc accttcctag 8580

gcttggagaa ccccctgcct gagcgtcccc gggaaaaaga agaaccagtg gttcgagaga 8640

caggtgaggt ggtcgactgc cacctcagtg acatgctgca gcagctgcac agtgtcaatg 8700

cctccaagcc ctcggagcgt gggctggtca ggcaaggtgg gtactgcggg gccctgggcg 8760

gggcaggatt gcttggggca tctggaaaag gcaggaggag gcttggccaa caaagcactg 8820

gtgacttgtt caggccctgt ctgcatagga ccattggttt ccccatttcc tgatatccaa 8880

ggccctgctt ccgtggctcc tgccgccttt tctgatccgt cttttttact ctagcacctc 8940

gatgtgccac cttcatacgc tgtttctttt gctcagtaag ttcctattgt atcttcaaga 9000

cccttgaaat aacagaccca gatgtactgc agcctcaggg ctttctccct ggtcctggca 9060

cgaaagcact tcttccagac accacatggc tcacactgtg gcctccttca agtgtctgct 9120

ccagtgtcag ctctgtgagc atctccctgg cccctctgct ggtgcttctc atcctcttgc 9180

ccactgcata gttctccata acacttctca cccaacatag tccaacatgt ccttctttgt 9240

ttattggatt taaattaagg ggtttgttgc atgcactgaa cgtaacattt tgatgtgttt 9300

gcaactggct tctgtcttca cagtttctta attactccaa actggaaaac tagatgcctc 9360

tgactcttac catgatagaa gtcactgata ttttgcccat acttaaattg attagtcttt 9420

gcccctacaa ccacagtgta agctccgtgg aggctggggt tttgtctgtt gctcactgaa 9480

cctgcaacag tgcctggcac ggtaggcctt cagtaaatgg gtcagtggaa tgaaggagtg 9540

agtggaactt ggtgcgctgt gctgagactt tctctgcaga gatatctgtg ctgctgcttg 9600

tctgagcctg ctggcagcag aggccctgct ttgctcttct ctggggccct aggcctctca 9660

actgagccca ggtggggtgc ccagcaggct tccctgttcc ctggtgtggg ccacatgtgt 9720

ggagcagagg ggaagaggct ggtcctgacc aactaactgt ctgtctgttt ctgtctcaga 9780

ggaggctgag gatcctgcct gcatccccat cttctgggtc agcaagtggg tggactattc 9840

ggacaagtac ggccttggta ggtttcttcc agaacaggtg ggtgactcag gcacagccag 9900

gtgacctttt cagttgttac agactctggc ctttttgagc tcccaggtac tgttctcagt 9960

gccctcctct ctccatccca ggcctcccag ttccagctcc cagtgctccc tgactcccca 10020

gctttttttt tttccagaga cagggtcctg ctctgtagcc caggctggag tgcagtggca 10080

caatcatggc tcactgcagc ctcaaactcc caggccccta agtagctgtg actacaggcg 10140

tgcaccatta tgctcagcta atttttaaaa tattttgtag agatggggtc tcattacgtt 10200

gcccaggctg gtctcaaact cctgggctca aacaatcctc ctccctcagc ctcccaaagt 10260

gctggaatca caggcatgtg ccaccacgcc cggtcccact ccccactttc tattccccct 10320

ttctgagacc tctctccacc gatccctagg gtatcagctc tgtgataaca gcgtgggggt 10380

gctcttcaat gactcaacac gcctcatcct ctacaatgat ggtgacagcc tgcagtacat 10440

agagcgtgac ggcactgagt cctacctcac cgtgagttcc catcccaact ccttgatgaa 10500

gaaggtgagt gccgtccggc ccatgggggg tggtgttgca gaagtgggac ctgtgctgga 10560

ggatcagact ctaattctgg aaccccttac ctacttttca tccagatcac cctccttaaa 10620

tatttccgca attacatgag cgagcacttg ctgaaggcag gtgccaacat cacgccgcgc 10680

gaaggtgatg agctcgcccg gctgccctac ctacggacct ggttccgcac ccgcagcgcc 10740

atcatcctgc acctcagcaa cggcagcgtg cagatcaact tcttccaggt gagctggagg 10800

tcaccaggcg caggagagag ctggggtagg ctccgcatgc ctggcagtgg cccatgtggg 10860

ttgaatgtgg agtgagcggc tcaggtacct ataacctgtt gtgtcttccc tctactccct 10920

aacatacact ggcctctggg atcgccaacc cctgctgctc ttctcttgca ggatcacacc 10980

aagctcatct tgtgcccact gatggcagcc gtgacctaca tcgacgagaa gcgggacttc 11040

cgcacatacc gcctgagtct cctggaggag tacggctgct gcaaggagct ggccagccgg 11100

ctccgctacg cccgcactat ggtggacaag ctgctgagct cacgctcggc cagcaaccgt 11160

ctcaaggcct cctaatagct gccctcccct ccggactggt gccctcctca ctcccacctg 11220

catctggggc ccatactggt tggctcccgc ggtgccatgt ctgcagtgtg ccccccagcc 11280

ccggtggctg ggcagagctg catcatcctt gcaggtgggg gttgctgtat aagttatttt 11340

tgtacatgtt cgggtgtggg ttctacagcc ttgtccccct ccccctcaac cccaccatat 11400

gaattgtaca gaatatttct attgaattcg gaactgtcct ttccttggct ttatgcacat 11460

taaacagatg tgaatattc                                              11479

3-45 Sequences

3-45-1 Sequence Number [ID] 45

3-45-2 Molecule Type AA

3-45-3 Length 189

3-45-4 Features Location/

Qualifiers

REGION 1..189

note=GTPase HRas

source 1..189

mol_type=protein

gttaaaattt catgttatct tttcaagctt ttttggttat aaataagcat ataaagcaaa 8160

ttttggggtg gaaaaaaatt tcttgtgttt ttatttaaat gcctactgaa tccattctgt 8220

ggatgaactg aactactcag cccttccatc tgcctggatg ctgaagatgc tttccattct 8280

ttgctcaaag ctgggcagct ctgagctgct ggtgccttca agctgtttgc ctgagtggca 8340

ggtcatcctg cagggccaca ccgttgggtc agaggccacg gcttctgaag atctgttgcc 8400

tcacagtgag cactatgtgc ctgtcacctg agcatggcag ctgctgctct agtaaccagg 8460

cactgattca gtttccccaa agcagtggta gctaagagaa tttttctttc ggaagagttt 8520

cagctgtggc aggggagtcc cgtgcccttc ccaacgcccc tgtttttgtc accttcctag 8580

gcttggagaa ccccctgcct gagcgtcccc gggaaaaaga agaaccagtg gttcgagaga 8640

caggtgaggt ggtcgactgc cacctcagtg acatgctgca gcagctgcac agtgtcaatg 8700

cctccaagcc ctcggagcgt gggctggtca ggcaaggtgg gtactgcggg gccctgggcg 8760

gggcaggatt gcttggggca tctggaaaag gcaggaggag gcttggccaa caaagcactg 8820

gtgacttgtt caggccctgt ctgcatagga ccattggttt ccccatttcc tgatatccaa 8880

ggccctgctt ccgtggctcc tgccgccttt tctgatccgt cttttttact ctagcaccto 8940

gatgtgccac cttcatacgc tgtttctttt gctcagtaag ttcctattgt atcttcaaga 9000

cccttgaaat aacagaccca gatgtactgc agcctcaggg ctttctccct ggtcctggca 9060

cgaaagcact tcttccagac accacatggc tcacactgtg gcctccttca agtgtctgct 9120

ccagtgtcag ctctgtgagc atctccctgg cccctctgct ggtgcttctc atcctcttga 9180

ccactgcata gttctccata acacttctca cccaacatag tccaacatgt ccttctttgt 9240

ttattggatt taaattaagg ggtttgttgc atgcactgaa cgtaacattt tgatgtgttt 9300

gcaactggct tctgtcttca cagtttctta attactccaa actggaaaac tagatgcctc 9360

tgactcttac catgatagaa gtcactgata ttttgcccat acttaaattg attagtcttt 9420

gcccctacaa ccacagtgta agctccgtgg aggctggggt tttgtctgtt gctcactgaa 9480

cctgcaacag tgcctggcac ggtaggcctt cagtaaatgg gtcagtggaa tgaaggagtg 9540

agtggaactt ggtgcgctgt gctgagactt tctctgcaga gatatctgtg ctgctgcttg 9600

tctgagcctg ctggcagcag aggccctgct ttgctcttct ctggggccct aggcctctca 9660

actgagccca ggtggggtgc ccagcaggct tccctgttcc ctggtgtggg ccacatgtgt 9720

ggagcagagg ggaagaggct ggtcctgace aactaactgt ctgtctgttt ctgtctcaga 9780

ggaggctgag gatcctgcct gcatccccat cttctgggtc agcaagtggg tggactatto 9840

ggacaagtac ggccttggta ggtttcttcc agaacaggtg ggtgactcag gcacagccag 9900

gtgacctttt cagttgttac agactctggc ctttttgage tcccaggtac tgttctcagt 9960

gccctcctct ctccatccca ggcctcccag ttccagctcc cagtgctccc tgactcccca 10020

gctttttttt tttccagaga cagggtcctg ctctgtagcc caggctggag tgcagtggca 10080

caatcatggc tcactgcage ctcaaactcc caggccccta agtagctgtg actacaggcg 10140

tgcaccatta tgctcagcta atttttaaaa tattttgtag agatggggtc tcattacgtt 10200

gcccaggctg gtctcaaact cctgggctca aacaatcctc ctccctcagc ctcccaaagt 10260

gctggaatca caggcatgtg ccaccacgcc cggtcccact ccccactttc tattccccct 10320

ttctgagacc tctctccacc gatccctagg gtatcagcto tgtgataaca gcgtgggggt 10380

gctcttcaat gactcaacac gcctcatcct ctacaatgat ggtgacagcc tgcagtacat 10440

agagcgtgac ggcactgagt cctacctcac cgtgagttcc catcccaact ccttgatgaa 10500

gaaggtgagt gccgtccggc ccatgggggg tggtgttgca gaagtgggac ctgtgctgga 10560

ggatcagact ctaattctgg aaccccttac ctacttttca tccagatcac cctccttaaa 10620

tatttccgca attacatgag cgagcacttg ctgaaggcag gtgccaacat cacgccgcgc 10680

gaaggtgatg agctcgcccg gctgccctac ctacggacct ggttccgcac ccgcagcgcc 10740

atcatcctgc acctcagcaa cggcagcgtg cagatcaact tcttccaggt gagctggagg 10800

tcaccaggcg caggagagag ctggggtagg ctccgcatga ctggcagtgg cccatgtggg 10860

ttgaatgtgg agtgagcggc tcaggtacct ataacctgtt gtgtcttccc tctactccct 10920

aacatacact ggcctctggg atcgccaacc cctgctgctc ttctcttgca ggatcacacc 10980

aagctcatct tgtgcccact gatggcagcc gtgacctaca tcgacgagaa gcgggacttc 11040

cgcacatacc gcctgagtct cctggaggag tacggctgct gcaaggagct ggccagccgg 11100

ctccgctacg cccgcactat ggtggacaag ctgctgagct cacgctcggc cagcaaccgt 11160

ctcaaggcct cctaatagct gccctcccct ccggactggt gccctcctca ctcccacctg 11220

catctggggc ccatactggt tggctcccgc ggtgccatgt ctgcagtgtg cccccccagca 11280

ccggtggctg ggcagagctg catcatcctt gcaggtgggg gttgctgtat aagttatttt 11340

tgtacatgtt cgggtgtggg ttctacagcc ttgtccccct ccccctcaac cccaccatat 11400

gaattgtaca gaatatttct attgaattcg gaactgtcct ttccttggct ttatgcacat 11460

taaacagatg tgaatatto 11479

3-45 Sequences

3-45-1 Sequence Number [ID] 45

3-45-2 Molecule Type AA
3-45-3 Length 189

3-45-4 Features Location/ REGION 1..189

Qualifiers note=GTPase HRas

source 1..189

mol_type=protein



organism=Homo sapiens

NonEnglishQualifier Value

3-45-5 Residues MTEYKLVVVG AGGVGKSALT IQLIQNHFVD EYDPTIEDSY RKQVVIDGET CLLDILDTAG 60

QEEYSAMRDQ YMRTGEGFLC VFAINNTKSF EDIHQYREQI KRVKDSDDVP MVLVGNKCDL 120

AARTVESRQA QDLARSYGIP YIETSAKTRQ GVEDAFYTLV REIRQHKLRK LNPPDESGPG 180

CMSCKCVLS                                                         189

3-46 Sequences

3-46-1 Sequence Number [ID] 46

3-46-2 Molecule Type AA

3-46-3 Length 189

3-46-4 Features Location/

Qualifiers

REGION 1..189

note=GTPase NRas

source 1..189

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-46-5 Residues MTEYKLVVVG AGGVGKSALT IQLIQNHFVD EYDPTIEDSY RKQVVIDGET CLLDILDTAG 60

QEEYSAMRDQ YMRTGEGFLC VFAINNSKSF ADINLYREQI KRVKDSDDVP MVLVGNKCDL 120

PTRTVDTKQA HELAKSYGIP FIETSAKTRQ GVEDAFYTLV REIRQYRMKK LNSSDDGTQG 180

CMGLPCVVM                                                         189

3-47 Sequences

3-47-1 Sequence Number [ID] 47

3-47-2 Molecule Type AA

3-47-3 Length 189

3-47-4 Features Location/

Qualifiers

REGION 1..189

note=GTPase KRas

source 1..189

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-47-5 Residues MTEYKLVVVG AGGVGKSALT IQLIQNHFVD EYDPTIEDSY RKQVVIDGET CLLDILDTAG 60

QEEYSAMRDQ YMRTGEGFLC VFAINNTKSF EDIHHYREQI KRVKDSEDVP MVLVGNKCDL 120

PSRTVDTKQA QDLARSYGIP FIETSAKTRQ RVEDAFYTLV REIRQYRLKK ISKEEKTPGC 180

VKIKKCIIM                                                         189

3-48 Sequences

3-48-1 Sequence Number [ID] 48

3-48-2 Molecule Type AA

3-48-3 Length 239

3-48-4 Features Location/

Qualifiers

REGION 1..239

note=Apoptosis regulator Bcl-2 (isoform alpha)

source 1..239

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-48-5 Residues MAHAGRTGYD NREIVMKYIH YKLSQRGYEW DAGDVGAAPP GAAPAPGIFS SQPGHTPHPA 60

ASRDPVARTS PLQTPAAPGA AAGPALSPVP PVVHLTLRQA GDDFSRRYRR DFAEMSSQLH 120

LTPFTARGRF ATVVEELFRD GVNWGRIVAF FEFGGVMCVE SVNREMSPLV DNIALWMTEY 180

LNRHLHTWIQ DNGGWDAFVE LYGPSMRPLF DFSWLSLKTL LSLALVGACI TLGAYLGHK  239

3-49 Sequences

3-49-1 Sequence Number [ID] 49

3-49-2 Molecule Type AA

3-49-3 Length 603

3-49-4 Features Location/

Qualifiers

REGION 1..603

note=Serine/threonine-protein kinase PLK1

source 1..603

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-49-5 Residues MSAAVTAGKL ARAPADPGKA GVPGVAAPGA PAAAPPAKEI PEVLVDPRSR RRYVRGRFLG 60

KGGFAKCFEI SDADTKEVFA GKIVPKSLLL KPHQREKMSM EISIHRSLAH QHVVGFHGFF 120

EDNDFVFVVL ELCRRRSLLE LHKRRKALTE PEARYYLRQI VLGCQYLHRN RVIHRDLKLG 180

NLFLNEDLEV KIGDFGLATK VEYDGERKKT LCGTPNYIAP EVLSKKGHSF EVDVWSIGCI 240

MYTLLVGKPP FETSCLKETY LRIKKNEYSI PKHINPVAAS LIQKMLQTDP TARPTINELL 300

NDEFFTSGYI PARLPITCLT IPPRFSIAPS SLDPSNRKPL TVLNKGLENP LPERPREKEE 360

PVVRETGEVV DCHLSDMLQQ LHSVNASKPS ERGLVRQEEA EDPACIPIFW VSKWVDYSDK 420

organism=Homo sapiens

NonEnglishQualifier Value

3-45-5 Residues MTEYKLVVVG AGGVGKSALT IQLIQNHFVD EYDPTIEDSY RKQVVIDGET CLLDILDTAG 60

QEEYSAMRDQ YMRTGEGFLC VFAINNTKSF EDIHQYREQI KRVKDSDDVP MVLVGNKCDL 120

AARTVESRQA QDLARSYGIP YIETSAKTRQ GVEDAFYTLV REIROHKLRK LNPPDESGPG 180

CMSCKCVLS 189

3-46 Sequences

3-46-1 Sequence Number [ID] 46

3-46-2 Molecule Type AA
3-46-3 Length 189

3-46-4 Features Location/ REGION 1..189

Qualifiers note=GTPase NRas

source 1..189

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-46-5 Residues MTEYKLVVVG AGGVGKSALT IQLIQNHFVD EYDPTIEDSY RKQVVIDGET CLLDILDTAG 60

QEEYSAMRDQ YMRTGEGFLC VFAINNSKSF ADINLYREQI KRVKDSDDVP MVLVGNKCDL 120

PTRTVDTKQA HELAKSYGIP FIETSAKTRQ GVEDAFYTLV REIRQYRMKK LNSSDDGTQG 180

CMGLPCVVM 189

3-47 Sequences

3-47-1 Sequence Number [ID] 47

3-47-2 Molecule Type AA
3-47-3 Length 189

3-47-4 Features Location/ REGION 1..189

Qualifiers note=GTPase KRas

source 1..189

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-47-5 Residues MTEYKLVVVG AGGVGKSALT IQLIQNHFVD EYDPTIEDSY RKQVVIDGET CLLDILDTAG 60

QEEYSAMRDQ YMRTGEGFLC VFAINNTKSF EDIHHYREQI KRVKDSEDVP MVLVGNKCDL 120

PSRTVDTKQA QDLARSYGIP FIETSAKTRQ RVEDAFYTLV REIRQYRLKK ISKEEKTPGC 180

VKIKKCIIM 189

3-48 Sequences

3-48-1 Sequence Number [ID] 48

3-48-2 Molecule Type AA
3-48-3 Length 239

3-48-4 Features Location/ REGION 1..239

Qualifiers note=Apoptosis regulator Bcl-2 (isoform alpha)

source 1..239

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-48-5 Residues MAHAGRTGYD NREIVMKYIH YKLSQRGYEW DAGDVGAAPP GAAPAPGIFS SQPGHTPHPA 60

ASRDPVARTS PLQTPAAPGA AAGPALSPVP PVVHLTLRQA GDDFSRRYRR DFAEMSSQLH 120

LTPFTARGRF ATVVEELFRD GVNWGRIVAF FEFGGVMCVE SVNREMSPLV DNIALWMTEY 180

LNRHLHTWIQ DNGGWDAFVE LYGPSMRPLF DFSWLSLKTL LSLALVGACI TLGAYLGHK 239
3-49 Sequences

3-49-1 Sequence Number [ID] 49

3-49-2 Molecule Type AA
3-49-3 Length 603

3-49-4 Features Location/ REGION 1..603

Qualifiers note=Serine/threonine-protein kinase PLK1

source 1..603

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-49-5 Residues MSAAVTAGKL ARAPADPGKA GVPGVAAPGA PAAAPPAKEI PEVLVDPRSR RRYVRGRFLG 60

KGGFAKCFEI SDADTKEVFA GKIVPKSLLL KPHQREKMSM EISIHRSLAH QHVVGFHGFF 120

EDNDFVFVVL ELCRRRSLLE LHKRRKALTE PEARYYLRQI VLGCQYLHRN RVIHRDLKLG 180

NLFLNEDLEV KIGDFGLATK VEYDGERKKT LCGTPNYIAP EVLSKKGHSF EVDVWSIGCI 240

MYTLLVGKPP FETSCLKETY LRIKKNEYSI PKHINPVAAS LIQKMLQTDP TARPTINELL 300

NDEFFTSGYI PARLPITCLT IPPRFSIAPS SLDPSNRKPL TVLNKGLENP LPERPREKEE 360

PVVRETGEVV DCHLSDMLQQ LHSVNASKPS ERGLVRQEEA EDPACIPIFW VSKWVDYSDK 420



YGLGYQLCDN SVGVLFNDST RLILYNDGDS LQYIERDGTE SYLTVSSHPN SLMKKITLLK 480

YFRNYMSEHL LKAGANITPR EGDELARLPY LRTWFRTRSA IILHLSNGSV QINFFQDHTK 540

LILCPLMAAV TYIDEKRDFR TYRLSLLEEY GCCKELASRL RYARTMVDKL LSSRSASNRL 600

KAS                                                               603

3-50 Sequences

3-50-1 Sequence Number [ID] 50

3-50-2 Molecule Type AA

3-50-3 Length 22

3-50-4 Features Location/

Qualifiers

REGION 1..22

note=Flagellin 22 (flg22)

source 1..22

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-50-5 Residues QRLSTGSRIN SAKDDAAGLQ IA                                          22

3-51 Sequences

3-51-1 Sequence Number [ID] 51

3-51-2 Molecule Type DNA

3-51-3 Length 22

3-51-4 Features Location/

Qualifiers

misc_feature 1..22

note=WRKY29 forward primer

source 1..22

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-51-5 Residues tatccaacgg atcaagagct ga                                          22

3-52 Sequences

3-52-1 Sequence Number [ID] 52

3-52-2 Molecule Type DNA

3-52-3 Length 22

3-52-4 Features Location/

Qualifiers

misc_feature 1..22

note=WRKY29 reverse primer

source 1..22

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-52-5 Residues ttttcttgcc aaacaccctt tt                                          22

3-53 Sequences

3-53-1 Sequence Number [ID] 53

3-53-2 Molecule Type DNA

3-53-3 Length 22

3-53-4 Features Location/

Qualifiers

misc_feature 1..22

note=FRK1 forward primer

source 1..22

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-53-5 Residues tatcttgagc tgggaagaga gg                                          22

3-54 Sequences

3-54-1 Sequence Number [ID] 54

3-54-2 Molecule Type DNA

3-54-3 Length 22

3-54-4 Features Location/

Qualifiers

misc_feature 1..22

note=FRK1 reverse primer

source 1..22

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-54-5 Residues agtcgaatag tactcggggt ca                                          22

3-55 Sequences

3-55-1 Sequence Number [ID] 55

3-55-2 Molecule Type DNA

3-55-3 Length 18

3-55-4 Features Location/

Qualifiers

misc_feature 1..18

note=WRKY53 forward primer

YGLGYQLCDN SVGVLFNDST RLILYNDGDS LOYIERDGTE SYLTVSSHPN SLMKKITLLK 480

YFRNYMSEHL LKAGANITPR EGDELARLPY LRTWFRTRSA IILHLSNGSV QINFFQDHTK 540

LILCPLMAAV TYIDEKRDFR TYRLSLLEEY GCCKELASRL RYARTMVDKL LSSRSASNRL 600

KAS 603

3-50 Sequences

3-50-1 Sequence Number [ID] 50

3-50-2 Molecule Type AA
3-50-3 Length 22

3-50-4 Features Location/ REGION 1..22

Qualifiers note=Flagellin 22 (flg22)

source 1..22

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-50-5 Residues QRLSTGSRIN SAKDDAAGLQ IA 22

3-51 Sequences

3-51-1 Sequence Number [ID] 51

3-51-2 Molecule Type DNA
3-51-3 Length 22

3-51-4 Features Location/ misc_feature 1..22

Qualifiers note=WRKY29 forward primer

source 1..22

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-51-5 Residues tatccaacgg atcaagagct ga 22

3-52 Sequences

3-52-1 Sequence Number [ID] 52

3-52-2 Molecule Type DNA
3-52-3 Length 22

3-52-4 Features Location/ misc_feature 1..22

Qualifiers note=WRKY29 reverse primer

source 1..22

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-52-5 Residues ttttcttgcc aaacaccctt tt 22

3-53 Sequences

3-53-1 Sequence Number [ID] 53

3-53-2 Molecule Type DNA
3-53-3 Length 22

3-53-4 Features Location/ misc_feature 1..22

Qualifiers note=FRK1 forward primer

source 1..22

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-53-5 Residues tatcttgage tgggaagaga gg 22

3-54 Sequences

3-54-1 Sequence Number [ID] 54

3-54-2 Molecule Type DNA
3-54-3 Length 22

3-54-4 Features Location/ misc_feature 1..22

Qualifiers note=FRK1 reverse primer

source 1..22

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-54-5 Residues agtcgaatag tactcggggt ca 22

3-55 Sequences

3-55-1 Sequence Number [ID] 55

3-55-2 Molecule Type DNA
3-55-3 Length 18

3-55-4 Features Location/ misc_feature 1..18

Qualifiers note=WRKY53 forward primer



source 1..18

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-55-5 Residues cagacgggga tgctacgg                                               18

3-56 Sequences

3-56-1 Sequence Number [ID] 56

3-56-2 Molecule Type DNA

3-56-3 Length 19

3-56-4 Features Location/

Qualifiers

misc_feature 1..19

note=WRKY53 reverse primer

source 1..19

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-56-5 Residues ggcgaggcta atggtggtg                                              19

3-57 Sequences

3-57-1 Sequence Number [ID] 57

3-57-2 Molecule Type DNA

3-57-3 Length 250

3-57-4 Features Location/

Qualifiers

misc_feature 1..250

note=Pto DC300 hrpL IR (AB016421)

source 1..250

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-57-5 Residues ctgatgactg acatcaccgt gcccttccag ctcggaatgc acttcgtctt cccagctttc 60

ctgatacggc tgacgataca ttttgcggaa gtgattgcgg atcaggttca gcgcgatgcc 120

acacagccag gtctgcggtt tgctggcatg ttgaaacttg tgctcgttac gcagggcttc 180

aagaaacacg cactggagaa tgtcatccac atcatcaggg ttcatcaccc gcttttggat 240

aaacgccctg                                                        250

3-58 Sequences

3-58-1 Sequence Number [ID] 58

3-58-2 Molecule Type DNA

3-58-3 Length 752

3-58-4 Features Location/

Qualifiers

misc_feature 1..752

note=Cyp51

source 1..752

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-58-5 Residues cagcaagttt gacgagtccc tggccgctct ctaccacgac ctcgatatgg gcttcacccc 60

catcaacttc atgcttcact gggcccctct cccctggaac cgtaagcgcg accacgccca 120

gcgcactgtt gccaagatct acatggacac tatcaaggag cgccgcgcca agggcaacaa 180

cgaatccgag catgacatga tgaagcacct tatgaactct cggtccattg acaatccccg 240

tctttggtag cgatgtcgta tacgattgtc ccaactcgaa gctcatggaa caaaagaagt 300

ttgtcaagtt tggccttacg caaaaagcac tcgagtcaca cgtccagtta atcgagcgag 360

aggttcttga ctacgtcgaa actgatccat ccttttctgg cagaactagc accatcgatg 420

tccccaaggc aatggctgag ataacaatct ttactgcctc acgttctttg cagggtgagg 480

aagttcggag aaaactcact gccgagtttg ctgcattgga agcaccgtac aatatggcat 540

cgacccgtac gcttttttct tcgactgcag agataaatac ggcgactgct ttacctttat 600

tctccttggc aaatcaacga ctgtctttct tggtcccaag ggcaatgact ttatcctcaa 660

cggcaaacac gccgatctca acgccgagga cgtttatggg aaacttacca cgcccgtgtt 720

tggtgaggag gttgtttatg actgctccaa tg                               752

3-59 Sequences

3-59-1 Sequence Number [ID] 59

3-59-2 Molecule Type DNA

3-59-3 Length 1806

3-59-4 Features Location/

Qualifiers

misc_feature 1..1806

note=GUS (AB538275)

source 1..1806

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

source 1..18

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-55-5 Residues cagacgggga tgctacgg 18

3-56 Sequences

3-56-1 Sequence Number [ID] 56

3-56-2 Molecule Type DNA
3-56-3 Length 19

3-56-4 Features Location/ misc_feature 1..19

Qualifiers note=WRKY53 reverse primer

source 1..19

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-56-5 Residues ggcgaggcta atggtggtg 19

3-57 Sequences

3-57-1 Sequence Number [ID] 57

3-57-2 Molecule Type DNA
3-57-3 Length 250

3-57-4 Features Location/ misc_feature 1..250

Qualifiers note=Pto DC300 hrpl IR (AB016421)

source 1..250

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-57-5 Residues ctgatgactg acatcaccgt gcccttccag ctcggaatgc acttcgtctt cccagcttta 60

ctgatacgga tgacgataca ttttgcggaa gtgattgcgg atcaggttca gcgcgatgca 120

acacagccag gtctgcggtt tgctggcatg ttgaaacttg tgctcgttac gcagggctta 180

aagaaacacg cactggagaa tgtcatccac atcatcaggg ttcatcaccc gcttttggat 240

aaacgccctg 250

3-58 Sequences

3-58-1 Sequence Number [ID] 58

3-58-2 Molecule Type DNA
3-58-3 Length 752

3-58-4 Features Location/ misc_feature 1..752

Qualifiers note=Cyp51

source 1..752

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-58-5 Residues cagcaagttt gacgagtccc tggccgctct ctaccacgad ctcgatatgg gcttcacccc 60

catcaacttc atgcttcact gggcccctct cccctggaac cgtaagcgcg accacgccca 120

gcgcactgtt gccaagatct acatggacac tatcaaggag cgccgcgcca agggcaacaa 180

cgaatccgag catgacatga tgaagcacct tatgaactct cggtccattg acaatccccg 240

tctttggtag cgatgtcgta tacgattgtc ccaactcgaa gctcatggaa caaaagaagt 300

ttgtcaagtt tggccttacg caaaaagcac tcgagtcaca cgtccagtta atcgagcgag 360

aggttcttga ctacgtcgaa actgatccat ccttttctgg cagaactage accatcgatg 420

tccccaagga aatggctgag ataacaatct ttactgcctc acgttctttg cagggtgagg 480

aagttcggag aaaactcact gccgagtttg ctgcattgga agcaccgtac aatatggcat 540

cgacccgtac gcttttttct tcgactgcag agataaatac ggcgactgct ttacctttat 600

tctccttggc aaatcaacga ctgtctttct tggtcccaag ggcaatgact ttatcctcaa 660

cggcaaacac gccgatctca acgccgagga cgtttatggg aaacttacca cgcccgtgtt 720

tggtgaggag gttgtttatg actgctccaa tg 752

3-59 Sequences

3-59-1 Sequence Number [ID] 59

3-59-2 Molecule Type DNA
3-59-3 Length 1806

3-59-4 Features Location/ misc_feature 1..1806

Qualifiers note=GUS (AB538275)

source 1..1806

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value



3-59-5 Residues atgttacgtc ctgtagaaac cccaacccgt gaaatcaaaa aactcgacgg cctgtgggca 60

ttcagtctgg atcgcgaaaa ctgtggaatt gatcagcgtt ggtgggaaag cgcgttacaa 120

gaaagccggg caattgctgt gccaggcagt tttaacgatc agttcgccga tgcagatatt 180

cgtaattatg cgggcaacgt ctggtatcag cgcgaagtct ttataccgaa aggttgggca 240

ggccagcgta tcgtgctgcg tttcgatgcg gtcactcatt acggcaaagt gtgggtcaat 300

aatcaggaag tgatggagca tcagggcggc tatacgccat ttgaagccga tgtcacgccg 360

tatgttattg ccgggaaaag tgtacgtatc accgtttgtg tgaacaacga actgaactgg 420

cagactatcc cgccgggaat ggtgattacc gacgaaaacg gcaagaaaaa gcagtcttac 480

ttccatgatt tctttaacta tgccggaatc catcgcagcg taatgctcta caccacgccg 540

aacacctggg tggacgatat caccgtggtg acgcatgtcg cgcaagactg taaccacgcg 600

tctgttgact ggcaggtggt ggccaatggt gatgtcagcg ttgaactgcg tgatgcggat 660

caacaggtgg ttgcaactgg acaaggcact agcgggactt tgcaagtggt gaatccgcac 720

ctctggcaac cgggtgaagg ttatctctat gaactgtgcg tcacagccaa aagccagaca 780

gagtgtgata tctacccgct tcgcgtcggc atccggtcag tggcagtgaa gggccaacag 840

ttcctgatta accacaaacc gttctacttt actggctttg gtcgtcatga agatgcggac 900

ttacgtggca aaggattcga taacgtgctg atggtgcacg accacgcatt aatggactgg 960

attggggcca actcctaccg tacctcgcat tacccttacg ctgaagagat gctcgactgg 1020

gcagatgaac atggcatcgt ggtgattgat gaaactgctg ctgtcggctt taacctctct 1080

ttaggcattg gtttcgaagc gggcaacaag ccgaaagaac tgtacagcga agaggcagtc 1140

aacggggaaa ctcagcaagc gcacttacag gcgattaaag agctgatagc gcgtgacaaa 1200

aaccacccaa gcgtggtgat gtggagtatt gccaacgaac cggatacccg tccgcaagtg 1260

cacgggaata tttcgccact ggcggaagca acgcgtaaac tcgacccgac gcgtccgatc 1320

acctgcgtca atgtaatgtt ctgcgacgct cacaccgata ccatcagcga tctctttgat 1380

gtgctgtgcc tgaaccgtta ttacggatgg tatgtccaaa gcggcgattt ggaaacggca 1440

gagaaggtac tggaaaaaga acttctggcc tggcaggaga aactgcatca gccgattatc 1500

atcaccgaat acggcgtgga tacgttagcc gggctgcact caatgtacac cgacatgtgg 1560

agtgaagagt atcagtgtgc atggctggat atgtatcacc gcgtctttga tcgcgtcagc 1620

gccgtcgtcg gtgaacaggt atggaatttc gccgattttg cgacctcgca aggcatattg 1680

cgcgttggcg gtaacaagaa agggatcttc actcgcgacc gcaaaccgaa gtcggcggct 1740

tttctgctgc aaaaacgctg gactggcatg aacttcggtg aaaaaccgca gcagggaggc 1800

aaacaa                                                            1806

3-60 Sequences

3-60-1 Sequence Number [ID] 60

3-60-2 Molecule Type AA

3-60-3 Length 542

3-60-4 Features Location/

Qualifiers

REGION 1..542

note=GUS (AAA72769)

source 1..542

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-60-5 Residues MLRPVETPTR EIKKLDGLWA FSLDRENCGI DQRWWESALQ ESRAIAVPGS FNDQFADADI 60

RNYAGNVWYQ REVFIPKGWA GQRIVLRFDA VTHYGKVWVN NQEVMEHQGG YTPFEADVTP 120

YVIAGKSVRI TVCVNNELNW QTIPPGMVIT DENGKKKQSY FHDFFNYAGI HRSVMLYTTP 180

NTWVDDITVV THVAQDCNHA SVDWQVVANG DVSVELRDAD QQVVATGQGT SGTLQVVNPH 240

LWQPGEGYLY ELCVTAKSQT ECDIYPLRVG IRSVAVKGQQ FLINHKPFYF TGFGRHEDAD 300

LRGKGFDNVL MVHDHALMDW IGANSYRTSH YPYAEEMLDW ADEHGIVVID ETAAVGFNLS 360

LGIGFEAGNK PKELYSEEAV NGETQQAHLQ AIKELIARDK NHPSVVMWSI ANEPDTRPQV 420

HGNISPLAEA TRKLDPTRPI TCVNVMFCDA HTDTISDLFD VLCLNRYYGW YVQSGDLETA 480

EKVLEKELLA WQEKLHQPII ITEYGVDTLA GLHSMYTDMW SEEYQCAWLD MYHRVFDRVS 540

KQ                                                                542

3-61 Sequences

3-61-1 Sequence Number [ID] 61

3-61-2 Molecule Type AA

3-61-3 Length 220

3-61-4 Features Location/

Qualifiers

REGION 1..220

note=AvrRpm1 (Q7BE94)

source 1..220

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-61-5 Residues MGCVSSTSRS TGYYSGYENH EEPRVASSPT NRHDRGYETD SEHSNVNLIP NARRVYKESV 60

LWHGTSMQSK IDLRRQGFDV NRKTDGATEG SRTSNSAPTD TLIRNARRHN YLTAYDVTAK 120

NYARRADPES PALVRTIGVK SNFNIELDPE SKDENGEISQ FSCRTTDSIP KKYIVGSKSS 180

QPGADAKVFK KELSNAGFEV STSRAGELLR AVQSDSEDDF                       220

3-59-5 Residues atgttacgtc ctgtagaaac cccaacccgt gaaatcaaaa aactcgacgg cctgtgggca 60

ttcagtctgg atcgcgaaaa ctgtggaatt gatcagcgtt ggtgggaaag cgcgttacaa 120

gaaagccggg caattgctgt gccaggcagt tttaacgato agttcgccga tgcagatatt 180

cgtaattatg cgggcaacgt ctggtatcag cgcgaagtct ttataccgaa aggttgggca 240

ggccagcgta tcgtgctgcg tttcgatgcg gtcactcatt acggcaaagt gtgggtcaat 300

aatcaggaag tgatggagca tcagggcgga tatacgccat ttgaagccga tgtcacgccg 360

tatgttattg ccgggaaaag tgtacgtatc accgtttgtg tgaacaacga actgaactgg 420

cagactatcc cgccgggaat ggtgattacc gacgaaaacg gcaagaaaaa gcagtcttac 480

ttccatgatt tctttaacta tgccggaatc catcgcagcg taatgctcta caccacgccg 540

aacacctggg tggacgatat caccgtggtg acgcatgtcg cgcaagactg taaccacgcg 600

tctgttgact ggcaggtggt ggccaatggt gatgtcagcg ttgaactgcg tgatgcggat 660

caacaggtgg ttgcaactgg acaaggcact agcgggactt tgcaagtggt gaatccgcac 720

ctctggcaac cgggtgaagg ttatctctat gaactgtgcg tcacagecaa aagccagaca 780

gagtgtgata tctacccgct tcgcgtcgga atccggtcag tggcagtgaa gggccaacag 840

ttcctgatta accacaaacc gttctacttt actggctttg gtcgtcatga agatgcggad 900

ttacgtggca aaggattcga taacgtgctg atggtgcacg accacgcatt aatggactgg 960

attggggcca actcctaccg tacctcgcat tacccttacg ctgaagagat gctcgactgg 1020

gcagatgaac atggcatcgt ggtgattgat gaaactgctg ctgtcggctt taacctctct 1080

ttaggcattg gtttcgaage gggcaacaag ccgaaagaac tgtacagcga agaggcagto 1140

aacggggaaa ctcagcaage gcacttacag gcgattaaag agctgatage gcgtgacaaa 1200

aaccacccaa gcgtggtgat gtggagtatt gccaaccaac cggatacccg tccgcaagtg 1260

cacgggaata tttcgccact ggcggaagca acgcgtaaac tcgacccgac gcgtccgata 1320

acctgcgtca atgtaatgtt ctgcgacgct cacaccgata ccatcagega tctctttgat 1380

gtgctgtgcc tgaaccgtta ttacggatgg tatgtccaaa gcggcgattt ggaaacggca 1440

gagaaggtac tggaaaaaga acttctggcc tggcaggaga aactgcatca gccgattato 1500

atcaccgaat acggcgtgga tacgttagcc gggctgcact caatgtacac cgacatgtgg 1560

agtgaagagt atcagtgtga atggctggat atgtatcacc gcgtctttga tcgcgtcaga 1620

gccgtcgtcg gtgaacaggt atggaatttc gccgattttg cgacctcgca aggcatattg 1680

cgcgttggcg gtaacaagaa agggatctta actcgcgace gcaaaccgaa gtcggcggct 1740

tttctgctgc aaaaacgctg gactggcatg aacttcggtg aaaaaccgca gcagggagga 1800

aaacaa 1806

3-60 Sequences

3-60-1 Sequence Number [ID] 60

3-60-2 Molecule Type AA
3-60-3 Length 542

3-60-4 Features Location/ REGION 1..542

Qualifiers note=GUS (AAA72769)

source 1..542

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-60-5 Residues MLRPVETPTR EIKKLDGLWA FSLDRENCGI DQRWWESALQ ESRAIAVPGS FNDQFADADI 60

RNYAGNVWYQ REVFIPKGWA GQRIVLRFDA VTHYGKVWVN NQEVMEHQGG YTPFEADVTP 120

YVIAGKSVRI TVCVNNELNW QTIPPGMVIT DENGKKKQSY FHDFFNYAGI HRSVMLYTTP 180

NTWVDDITVV THVAQDCNHA SVDWOVVANG DVSVELRDAD QQVVATGQGT SGTLQVVNPH 240

LWQPGEGYLY ELCVTAKSQT ECDIYPLRVG IRSVAVKGOQ FLINHKPFYF TGFGRHEDAD 300

LRGKGFDNVL MVHDHALMDW IGANSYRTSH YPYAEEMLDW ADEHGIVVID ETAAVGFNLS 360

LGIGFEAGNK PKELYSEEAV NGETOQAHLQ AIKELIARDK NHPSVVMWSI ANEPDTRPQV 420

HGNISPLAEA TRKLDPTRPI TCVNVMFCDA HTDTISDLFD VLCLNRYYGW YVQSGDLETA 480

EKVLEKELLA WQEKLHQPII ITEYGVDTLA GLHSMYTDMW SEEYQCAWLD MYHRVFDRVS 540

KQ 542

3-61 Sequences

3-61-1 Sequence Number [ID] 61

3-61-2 Molecule Type AA
3-61-3 Length 220

3-61-4 Features Location/ REGION 1..220

Qualifiers note=AvrRpm1 (Q7BE94)

source 1..220

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-61-5 Residues MGCVSSTSRS TGYYSGYENH EEPRVASSPT NRHDRGYETD SEHSNVNLIP NARRVYKESV 60

LWHGTSMQSK IDLRRQGFDV NRKTDGATEG SRTSNSAPTD TLIRNARRHN YLTAYDVTAK 120

NYARRADPES PALVRTIGVK SNFNIELDPE SKDENGEISQ FSCRTTDSIP KKYIVGSKSS 180

QPGADAKVFK KELSNAGFEV STSRAGELLR AVQSDSEDDF 220



3-62 Sequences

3-62-1 Sequence Number [ID] 62

3-62-2 Molecule Type RNA

3-62-3 Length 24

3-62-4 Features Location/

Qualifiers

misc_feature 1..24

note=luxA siRNA (sense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-62-5 Residues caaacagagg taatgaaatg gttg                                        24

3-63 Sequences

3-63-1 Sequence Number [ID] 63

3-63-2 Molecule Type RNA

3-63-3 Length 24

3-63-4 Features Location/

Qualifiers

misc_feature 1..24

note=luxA siRNA (antisense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-63-5 Residues caaccatttc attacctctg tttg                                        24

3-64 Sequences

3-64-1 Sequence Number [ID] 64

3-64-2 Molecule Type RNA

3-64-3 Length 24

3-64-4 Features Location/

Qualifiers

misc_feature 1..24

note=luxB siRNA (sense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-64-5 Residues atgttaagtt gaataagttc tgca                                        24

3-65 Sequences

3-65-1 Sequence Number [ID] 65

3-65-2 Molecule Type RNA

3-65-3 Length 24

3-65-4 Features Location/

Qualifiers

misc_feature 1..24

note=luxB siRNA (antisense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-65-5 Residues tgctcttgaa taagttgaat tgat                                        24

3-66 Sequences

3-66-1 Sequence Number [ID] 66

3-66-2 Molecule Type DNA

3-66-3 Length 19

3-66-4 Features Location/

Qualifiers

misc_feature 1..19

note=eGFP(1-1) Fwd3 RNA Primer

source 1..19

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-66-5 Residues agcaaagacc ccaacgaga                                              19

3-67 Sequences

3-67-1 Sequence Number [ID] 67

3-67-2 Molecule Type DNA

3-67-3 Length 18

3-67-4 Features Location/

Qualifiers

misc_feature 1..18

note=eGFP(1-1) Rev3 RNA Primer

source 1..18

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-62 Sequences

3-62-1 Sequence Number [ID] 62

3-62-2 Molecule Type RNA
3-62-3 Length 24

3-62-4 Features Location/ misc_feature 1..24

Qualifiers note=luxA siRNA (sense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-62-5 Residues caaacagagg taatgaaatg gttg 24

3-63 Sequences

3-63-1 Sequence Number [ID] 63

3-63-2 Molecule Type RNA
3-63-3 Length 24

3-63-4 Features Location/ misc_feature 1..24

Qualifiers note=luxA siRNA (antisense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-63-5 Residues caaccatttc attacctctg tttg 24

3-64 Sequences

3-64-1 Sequence Number [ID] 64

3-64-2 Molecule Type RNA
3-64-3 Length 24

3-64-4 Features Location/ misc_feature 1..24

Qualifiers note=luxB siRNA (sense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-64-5 Residues atgttaagtt gaataagttc tgca 24

3-65 Sequences

3-65-1 Sequence Number [ID] 65

3-65-2 Molecule Type RNA
3-65-3 Length 24

3-65-4 Features Location/ misc_feature 1..24

Qualifiers note=luxB siRNA (antisense)

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-65-5 Residues tgctcttgaa taagttgaat tgat 24

3-66 Sequences

3-66-1 Sequence Number [ID] 66

3-66-2 Molecule Type DNA
3-66-3 Length 19

3-66-4 Features Location/ misc_feature 1..19

Qualifiers note=eGFP(1-1) Fwd3 RNA Primer

source 1..19

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-66-5 Residues agcaaagacc ccaacgaga 19

3-67 Sequences

3-67-1 Sequence Number [ID] 67

3-67-2 Molecule Type DNA
3-67-3 Length 18

3-67-4 Features Location/ misc_feature 1..18

Qualifiers note=eGFP(1-1) Rev3 RNA Primer

source 1..18

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value



3-67-5 Residues tcgtccatgc cgagagtg                                               18

3-68 Sequences

3-68-1 Sequence Number [ID] 68

3-68-2 Molecule Type DNA

3-68-3 Length 20

3-68-4 Features Location/

Qualifiers

misc_feature 1..20

note=mCherry(1-1) Fwd1 Primer

source 1..20

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-68-5 Residues gaccacctac aaggccaaga                                             20

3-69 Sequences

3-69-1 Sequence Number [ID] 69

3-69-2 Molecule Type DNA

3-69-3 Length 18

3-69-4 Features Location/

Qualifiers

misc_feature 1..18

note=mCherry(1-1) Rev1 Primer

source 1..18

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-69-5 Residues ccgctcgtac tgctccac                                               18

3-70 Sequences

3-70-1 Sequence Number [ID] 70

3-70-2 Molecule Type DNA

3-70-3 Length 20

3-70-4 Features Location/

Qualifiers

misc_feature 1..20

note=Left primer PCDNA3.1+1

source 1..20

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-70-5 Residues gaccaccaag cgaaacatgg                                             20

3-71 Sequences

3-71-1 Sequence Number [ID] 71

3-71-2 Molecule Type DNA

3-71-3 Length 20

3-71-4 Features Location/

Qualifiers

misc_feature 1..20

note=Right primer PCDNA3.1+1

source 1..20

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-71-5 Residues ccatgggtca cgacgagatc                                             20

3-72 Sequences

3-72-1 Sequence Number [ID] 72

3-72-2 Molecule Type DNA

3-72-3 Length 5428

3-72-4 Features Location/

Qualifiers

misc_feature 1..5428

note=pcDNA3.1(+) plasmid

source 1..5428

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-72-5 Residues gacggatcgg gagatctccc gatcccctat ggtgcactct cagtacaatc tgctctgatg 60

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420

attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600

3-67-5 Residues tcgtccatgc cgagagtg 18

3-68 Sequences

3-68-1 Sequence Number [ID] 68

3-68-2 Molecule Type DNA
3-68-3 Length 20

3-68-4 Features Location/ misc_feature 1..20

Qualifiers note=mCherry(1-1) Fwd1 Primer

source 1..20

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-68-5 Residues gaccacctac aaggccaaga 20

3-69 Sequences

3-69-1 Sequence Number [ID] 69

3-69-2 Molecule Type DNA
3-69-3 Length 18

3-69-4 Features Location/ misc_feature 1..18

Qualifiers note=mCherry(1-1) Rev1 Primer

source 1..18

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-69-5 Residues ccgctcgtac tgctccac 18

3-70 Sequences

3-70-1 Sequence Number [ID] 70

3-70-2 Molecule Type DNA
3-70-3 Length 20

3-70-4 Features Location/ misc_feature 1..20

Qualifiers note=Left primer PCDNA3.1+1

source 1..20

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-70-5 Residues gaccaccaag cgaaacatgg 20

3-71 Sequences

3-71-1 Sequence Number [ID] 71

3-71-2 Molecule Type DNA
3-71-3 Length 20

3-71-4 Features Location/ misc_feature 1..20

Qualifiers note=Right primer PCDNA3.1+1

source 1..20

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-71-5 Residues ccatgggtca cgacgagatc 20

3-72 Sequences

3-72-1 Sequence Number [ID] 72

3-72-2 Molecule Type DNA
3-72-3 Length 5428

3-72-4 Features Location/ misc_feature 1..5428

Qualifiers note=pcDNA3.1(+) plasmid

source 1..5428

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-72-5 Residues gacggatcgg gagatctccc gatcccctat ggtgcactct cagtacaatc tgctctgatg 60

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgace 360

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420

attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480

atcatatgcc aagtacgeee cctattgacg tcaatgacgg taaatggccc gcctggcatt 540

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600



tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctagc 900

gtttaaactt aagcttggta ccgagctcgg atccactagt ccagtgtggt ggaattctgc 960

agatatccag cacagtggcg gccgctcgag tctagagggc ccgtttaaac ccgctgatca 1020

gcctcgactg tgccttctag ttgccagcca tctgttgttt gcccctcccc cgtgccttcc 1080

ttgaccctgg aaggtgccac tcccactgtc ctttcctaat aaaatgagga aattgcatcg 1140

cattgtctga gtaggtgtca ttctattctg gggggtgggg tggggcagga cagcaagggg 1200

gaggattggg aagacaatag caggcatgct ggggatgcgg tgggctctat ggcttctgag 1260

gcggaaagaa ccagctgggg ctctaggggg tatccccacg cgccctgtag cggcgcatta 1320

agcgcggcgg gtgtggtggt tacgcgcagc gtgaccgcta cacttgccag cgccctagcg 1380

cccgctcctt tcgctttctt cccttccttt ctcgccacgt tcgccggctt tccccgtcaa 1440

gctctaaatc gggggctccc tttagggttc cgatttagtg ctttacggca cctcgacccc 1500

aaaaaacttg attagggtga tggttcacgt agtgggccat cgccctgata gacggttttt 1560

cgccctttga cgttggagtc cacgttcttt aatagtggac tcttgttcca aactggaaca 1620

acactcaacc ctatctcggt ctattctttt gatttataag ggattttgcc gatttcggcc 1680

tattggttaa aaaatgagct gatttaacaa aaatttaacg cgaattaatt ctgtggaatg 1740

tgtgtcagtt agggtgtgga aagtccccag gctccccagc aggcagaagt atgcaaagca 1800

tgcatctcaa ttagtcagca accaggtgtg gaaagtcccc aggctcccca gcaggcagaa 1860

gtatgcaaag catgcatctc aattagtcag caaccatagt cccgccccta actccgccca 1920

tcccgcccct aactccgccc agttccgccc attctccgcc ccatggctga ctaatttttt 1980

ttatttatgc agaggccgag gccgcctctg cctctgagct attccagaag tagtgaggag 2040

gcttttttgg aggcctaggc ttttgcaaaa agctcccggg agcttgtata tccattttcg 2100

gatctgatca agagacagga tgaggatcgt ttcgcatgat tgaacaagat ggattgcacg 2160

caggttctcc ggccgcttgg gtggagaggc tattcggcta tgactgggca caacagacaa 2220

tcggctgctc tgatgccgcc gtgttccggc tgtcagcgca ggggcgcccg gttctttttg 2280

tcaagaccga cctgtccggt gccctgaatg aactgcagga cgaggcagcg cggctatcgt 2340

ggctggccac gacgggcgtt ccttgcgcag ctgtgctcga cgttgtcact gaagcgggaa 2400

gggactggct gctattgggc gaagtgccgg ggcaggatct cctgtcatct caccttgctc 2460

ctgccgagaa agtatccatc atggctgatg caatgcggcg gctgcatacg cttgatccgg 2520

ctacctgccc attcgaccac caagcgaaac atcgcatcga gcgagcacgt actcggatgg 2580

aagccggtct tgtcgatcag gatgatctgg acgaagagca tcaggggctc gcgccagccg 2640

aactgttcgc caggctcaag gcgcgcatgc ccgacggcga ggatctcgtc gtgacccatg 2700

gcgatgcctg cttgccgaat atcatggtgg aaaatggccg cttttctgga ttcatcgact 2760

gtggccggct gggtgtggcg gaccgctatc aggacatagc gttggctacc cgtgatattg 2820

ctgaagagct tggcggcgaa tgggctgacc gcttcctcgt gctttacggt atcgccgctc 2880

ccgattcgca gcgcatcgcc ttctatcgcc ttcttgacga gttcttctga gcgggactct 2940

ggggttcgaa atgaccgacc aagcgacgcc caacctgcca tcacgagatt tcgattccac 3000

cgccgccttc tatgaaaggt tgggcttcgg aatcgttttc cgggacgccg gctggatgat 3060

cctccagcgc ggggatctca tgctggagtt cttcgcccac cccaacttgt ttattgcagc 3120

ttataatggt tacaaataaa gcaatagcat cacaaatttc acaaataaag catttttttc 3180

actgcattct agttgtggtt tgtccaaact catcaatgta tcttatcatg tctgtatacc 3240

gtcgacctct agctagagct tggcgtaatc atggtcatag ctgtttcctg tgtgaaattg 3300

ttatccgctc acaattccac acaacatacg agccggaagc ataaagtgta aagcctgggg 3360

tgcctaatga gtgagctaac tcacattaat tgcgttgcgc tcactgcccg ctttccagtc 3420

gggaaacctg tcgtgccagc tgcattaatg aatcggccaa cgcgcgggga gaggcggttt 3480

gcgtattggg cgctcttccg cttcctcgct cactgactcg ctgcgctcgg tcgttcggct 3540

gcggcgagcg gtatcagctc actcaaaggc ggtaatacgg ttatccacag aatcagggga 3600

taacgcagga aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggc 3660

cgcgttgctg gcgtttttcc ataggctccg cccccctgac gagcatcaca aaaatcgacg 3720

ctcaagtcag aggtggcgaa acccgacagg actataaaga taccaggcgt ttccccctgg 3780

aagctccctc gtgcgctctc ctgttccgac cctgccgctt accggatacc tgtccgcctt 3840

tctcccttcg ggaagcgtgg cgctttctca tagctcacgc tgtaggtatc tcagttcggt 3900

gtaggtcgtt cgctccaagc tgggctgtgt gcacgaaccc cccgttcagc ccgaccgctg 3960

cgccttatcc ggtaactatc gtcttgagtc caacccggta agacacgact tatcgccact 4020

ggcagcagcc actggtaaca ggattagcag agcgaggtat gtaggcggtg ctacagagtt 4080

cttgaagtgg tggcctaact acggctacac tagaagaaca gtatttggta tctgcgctct 4140

gctgaagcca gttaccttcg gaaaaagagt tggtagctct tgatccggca aacaaaccac 4200

cgctggtagc ggtttttttg tttgcaagca gcagattacg cgcagaaaaa aaggatctca 4260

agaagatcct ttgatctttt ctacggggtc tgacgctcag tggaacgaaa actcacgtta 4320

agggattttg gtcatgagat tatcaaaaag gatcttcacc tagatccttt taaattaaaa 4380

atgaagtttt aaatcaatct aaagtatata tgagtaaact tggtctgaca gttaccaatg 4440

cttaatcagt gaggcaccta tctcagcgat ctgtctattt cgttcatcca tagttgcctg 4500

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctagc 900

gtttaaactt aagcttggta ccgagctcgg atccactagt ccagtgtggt ggaattctgc 960

agatatccag cacagtggcg gccgctcgag tctagagggc ccgtttaaac ccgctgatca 1020

gcctcgactg tgccttctag ttgccagcca tctgttgttt gcccctcccc cgtgccttcc 1080

ttgaccctgg aaggtgccac tcccactgtc ctttcctaat aaaatgagga aattgcatcg 1140

cattgtctga gtaggtgtca ttctattctg gggggtgggg tggggcagga cagcaagggg 1200

gaggattggg aagacaatag caggcatgct ggggatgcgg tgggctctat ggcttctgag 1260

gcggaaagaa ccagctgggg ctctaggggg tatccccacg cgccctgtag cggcgcatta 1320

agcgcggcgg gtgtggtggt tacgcgcage gtgaccgcta cacttgccag cgccctagcg 1380

cccgctcctt tcgctttctt cccttccttt ctcgccacgt tcgccggctt tccccgtcaa 1440

gctctaaatc gggggctccc tttagggttc cgatttagtg ctttacggca cctcgacccc 1500

aaaaaacttg attagggtga tggttcacgt agtgggccat cgccctgata gacggttttt 1560

cgccctttga cgttggagtc cacgttcttt aatagtggac tcttgttcca aactggaaca 1620

acactcaacc ctatctcggt ctattctttt gatttataag ggattttgcc gatttcggcc 1680

tattggttaa aaaatgagct gatttaacaa aaatttaacg cgaattaatt ctgtggaatg 1740

tgtgtcagtt agggtgtgga aagtccccag gctccccagc aggcagaagt atgcaaagca 1800

tgcatctcaa ttagtcagca accaggtgtg gaaagtcccc aggctcccca gcaggcagaa 1860

gtatgcaaag catgcatctc aattagtcag caaccatagt cccgccccta actccgccca 1920

tcccgcccct aactccgccc agttccgccc attctccgcc ccatggctga ctaatttttt 1980

ttatttatgc agaggccgag gccgcctctg cctctgagct attccagaag tagtgaggag 2040

gcttttttgg aggcctaggc ttttgcaaaa agctcccggg agcttgtata tccattttcg 2100

gatctgatca agagacagga tgaggatcgt ttcgcatgat tgaacaagat ggattgcacg 2160

caggttctcc ggccgcttgg gtggagaggc tattcggcta tgactgggca caacagacaa 2220

tcggctgctc tgatgccgcc gtgttccggc tgtcagcgca ggggcgcccg gttctttttg 2280

tcaagaccga cctgtccggt gccctgaatg aactgcagga cgaggcagcg cggctatcgt 2340

ggctggccac gacgggcgtt ccttgcgcag ctgtgctcga cgttgtcact gaagcgggaa 2400

gggactggct gctattgggc gaagtgccgg ggcaggatct cctgtcatct caccttgctc 2460

ctgccgagaa agtatccatc atggctgatg caatgcggcg gctgcatacg cttgatccgg 2520

ctacctgccc attcgaccac caagcgaaac atcgcatcga gcgagcacgt actcggatgg 2580

aagccggtct tgtcgatcag gatgatctgg acgaagagca tcaggggctc gcgccagccg 2640

aactgttcgc caggctcaag gcgcgcatga ccgacggcga ggatctcgtc gtgacccatg 2700

gcgatgcctg cttgccgaat atcatggtgg aaaatggccg cttttctgga ttcatcgact 2760

gtggccggct gggtgtggcg gaccgctatc aggacatage gttggctacc cgtgatattg 2820

ctgaagagct tggcggcgaa tgggctgacc gcttcctcgt gctttacggt atcgccgctc 2880

ccgattcgca gcgcatcgcc ttctatcgcc ttcttgacga gttcttctga gcgggactct 2940

ggggttcgaa atgaccgace aagcgacgcc caacctgcca tcacgagatt tcgattccac 3000

cgccgccttc tatgaaaggt tgggcttcgg aatcgttttc cgggacgccg gctggatgat 3060

cctccagcgc ggggatctca tgctggagtt cttcgcccac cccaacttgt ttattgcage 3120

ttataatggt tacaaataaa gcaatagcat cacaaatttc acaaataaag catttttttc 3180

actgcattct agttgtggtt tgtccaaact catcaatgta tcttatcatg tctgtatacc 3240

gtcgacctct agctagagct tggcgtaatc atggtcatag ctgtttcctg tgtgaaattg 3300

ttatccgctc acaattccac acaacatacg agccggaage ataaagtgta aagcctgggg 3360

tgcctaatga gtgagctaac tcacattaat tgcgttgcgc tcactgcccg ctttccagtc 3420

gggaaacctg tcgtgccago tgcattaatg aatcggccaa cgcgcgggga gaggcggttt 3480

gcgtattggg cgctcttccg cttcctcgct cactgactcg ctgcgctcgg tcgttcggct 3540

gcggcgagcg gtatcagctc actcaaaggc ggtaatacgg ttatccacag aatcagggga 3600

taacgcagga aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggc 3660

cgcgttgctg gcgtttttcc ataggctccg cccccctgac gagcatcaca aaaatcgacg 3720

ctcaagtcag aggtggcgaa acccgacagg actataaaga taccaggcgt ttccccctgg 3780

aagctccctc gtgcgctctc ctgttccgac cctgccgctt accggatacc tgtccgcctt 3840

tctcccttcg ggaagcgtgg cgctttctca tagctcacgc tgtaggtatc tcagttcggt 3900

gtaggtcgtt cgctccaage tgggctgtgt gcacgaaccc cccgttcage ccgaccgctg 3960

cgccttatcc ggtaactatc gtcttgagtc caacccggta agacacgact tatcgccact 4020

ggcagcagec actggtaaca ggattagcag agcgaggtat gtaggcggtg ctacagagtt 4080

cttgaagtgg tggcctaact acggctacac tagaagaaca gtatttggta tctgcgctct 4140

gctgaagcca gttaccttcg gaaaaagagt tggtagctct tgatccggca aacaaaccac 4200

cgctggtagc ggtttttttg tttgcaagca gcagattacg cgcagaaaaa aaggatctca 4260

agaagatoct ttgatctttt ctacggggtc tgacgctcag tggaacgaaa actcacgtta 4320

agggattttg gtcatgagat tatcaaaaag gatcttcace tagatccttt taaattaaaa 4380

atgaagtttt aaatcaatct aaagtatata tgagtaaact tggtctgaca gttaccaatg 4440

cttaatcagt gaggcaccta tctcagcgat ctgtctattt cgttcatcca tagttgcctg 4500



actccccgtc gtgtagataa ctacgatacg ggagggctta ccatctggcc ccagtgctgc 4560

aatgataccg cgagacccac gctcaccggc tccagattta tcagcaataa accagccagc 4620

cggaagggcc gagcgcagaa gtggtcctgc aactttatcc gcctccatcc agtctattaa 4680

ttgttgccgg gaagctagag taagtagttc gccagttaat agtttgcgca acgttgttgc 4740

cattgctaca ggcatcgtgg tgtcacgctc gtcgtttggt atggcttcat tcagctccgg 4800

ttcccaacga tcaaggcgag ttacatgatc ccccatgttg tgcaaaaaag cggttagctc 4860

cttcggtcct ccgatcgttg tcagaagtaa gttggccgca gtgttatcac tcatggttat 4920

ggcagcactg cataattctc ttactgtcat gccatccgta agatgctttt ctgtgactgg 4980

tgagtactca accaagtcat tctgagaata gtgtatgcgg cgaccgagtt gctcttgccc 5040

ggcgtcaata cgggataata ccgcgccaca tagcagaact ttaaaagtgc tcatcattgg 5100

aaaacgttct tcggggcgaa aactctcaag gatcttaccg ctgttgagat ccagttcgat 5160

gtaacccact cgtgcaccca actgatcttc agcatctttt actttcacca gcgtttctgg 5220

gtgagcaaaa acaggaaggc aaaatgccgc aaaaaaggga ataagggcga cacggaaatg 5280

ttgaatactc atactcttcc tttttcaata ttattgaagc atttatcagg gttattgtct 5340

catgagcgga tacatatttg aatgtattta gaaaaataaa caaatagggg ttccgcgcac 5400

atttccccga aaagtgccac ctgacgtc                                    5428

3-73 Sequences

3-73-1 Sequence Number [ID] 73

3-73-2 Molecule Type DNA

3-73-3 Length 4107

3-73-4 Features Location/

Qualifiers

misc_feature 1..4107

note=Cas9 coding sequence

source 1..4107

mol_type=genomic DNA

organism=unidentified

NonEnglishQualifier Value

3-73-5 Residues atggataaaa aatacagcat tggtctggac attggcacga atagcgttgg ttgggcagtg 60

attaccgatg aatacaaagt cccgtcgaaa aaattcaaag tgctgggtaa caccgatcgc 120

catagcatta agaaaaacct gatcggtgcg ctgctgtttg attctggcga aaccgcggaa 180

gcaacgcgtc tgaaacgtac cgcacgtcgc cgttacacgc gccgtaaaaa tcgtatttgc 240

tatctgcagg aaatctttag caacgaaatg gcgaaagtcg atgactcatt tttccaccgc 300

ctggaagaat cgtttctggt ggaagaagat aaaaaacatg aacgtcaccc gattttcggc 360

aatatcgttg atgaagtcgc gtaccatgaa aaatatccga cgatttacca cctgcgtaaa 420

aaactggtgg attctaccga caaagccgat ctgcgcctga tttatctggc actggctcat 480

atgatcaaat ttcgtggtca cttcctgatt gaaggcgacc tgaacccgga taatagtgac 540

gtcgataaac tgtttattca gctggtgcaa acctataatc agctgttcga agaaaacccg 600

atcaatgcaa gtggtgttga tgcgaaagcc attctgtccg ctcgcctgag taaatcccgc 660

cgtctggaaa acctgattgc acagctgccg ggtgaaaaga aaaacggtct gtttggcaat 720

ctgatcgctc tgtcactggg cctgacgccg aactttaaat cgaatttcga cctggcagaa 780

gatgctaaac tgcagctgag caaagatacc tacgatgacg atctggacaa cctgctggcg 840

caaattggcg accagtatgc cgacctgttt ctggcggcca aaaatctgtc agatgccatt 900

ctgctgtcgg acatcctgcg cgtgaacacc gaaatcacga aagcgccgct gtcagcctcg 960

atgattaaac gctacgatga acatcaccag gacctgaccc tgctgaaagc actggttcgt 1020

cagcaactgc cggaaaaata caaagaaatt ttctttgacc aaagtaaaaa tggttatgca 1080

ggctacatcg atggcggtgc ttcccaggaa gaattctaca aattcatcaa accgatcctg 1140

gaaaaaatgg atggtacgga agaactgctg gtgaaactga atcgtgaaga tctgctgcgt 1200

aaacaacgca cctttgacaa cggtagcatt ccgcatcaga tccacctggg cgaactgcat 1260

gcgattctgc gccgtcagga agatttttat ccgttcctga aagacaaccg tgaaaaaatc 1320

gaaaaaatcc tgacgtttcg catcccgtat tacgttggtc cgctggcacg tggtaatagc 1380

cgcttcgcat ggatgacccg caaatctgaa gaaaccatta cgccgtggaa ctttgaagaa 1440

gtggttgata aaggcgcaag cgctcagtct tttatcgaac gtatgaccaa tttcgataaa 1500

aacctgccga atgaaaaagt gctgccgaaa cattctctgc tgtatgaata ctttaccgtt 1560

tacaacgaac tgacgaaagt gaaatatgtt accgagggta tgcgcaaacc ggcgtttctg 1620

agtggcgaac agaaaaaagc cattgtggat ctgctgttca aaaccaatcg taaagttacg 1680

gtcaaacagc tgaaagaaga ttacttcaag aaaattgaat gtttcgacag cgtggaaatt 1740

tctggtgttg aagatcgttt caacgcctct ctgggcacct atcatgacct gctgaaaatc 1800

atcaaagaca aagattttct ggataacgaa gaaaacgaag acattctgga agatatcgtg 1860

ctgaccctga cgctgttcga agatcgtgaa atgattgaag aacgcctgaa aacgtacgca 1920

cacctgtttg acgataaagt tatgaaacag ctgaaacgcc gtcgctatac cggttggggc 1980

cgtctgagcc gcaaactgat taatggtatc cgcgataaac aatcaggcaa aacgattctg 2040

gatttcctga aatcggacgg ctttgccaac cgtaatttca tgcagctgat ccatgacgat 2100

tccctgacct ttaaagaaga cattcagaaa gcacaagtgt caggtcaagg cgattcgctg 2160

catgaacaca ttgcgaacct ggccggttca ccggctatca aaaaaggcat cctgcagacc 2220

gtgaaagtcg tggatgaact ggtgaaagtt atgggtcgtc acaaaccgga aaacattgtt 2280

atcgaaatgg cgcgcgaaaa tcagaccacg caaaaaggcc agaaaaactc gcgtgaacgc 2340

actccccgtc gtgtagataa ctacgatacg ggagggctta ccatctggcc ccagtgctgc 4560

aatgataccg cgagacccac gctcaccggc tccagattta tcagcaataa accagccage 4620

cggaagggcc gagcgcagaa gtggtcctgc aactttatcc gcctccatcc agtctattaa 4680

ttgttgccgg gaagctagag taagtagttc gccagttaat agtttgcgca acgttgttgc 4740

cattgctaca ggcatcgtgg tgtcacgctc gtcgtttggt atggcttcat tcagctccgg 4800

ttcccaacga tcaaggcgag ttacatgatc ccccatgttg tgcaaaaaag cggttagctc 4860

cttcggtcct ccgatcgttg tcagaagtaa gttggccgca gtgttatcac tcatggttat 4920

ggcagcactg cataattctc ttactgtcat gccatccgta agatgctttt ctgtgactgg 4980

tgagtactca accaagtcat tctgagaata gtgtatgcgg cgaccgagtt gctcttgccc 5040

ggcgtcaata cgggataata ccgcgccaca tagcagaact ttaaaagtgc tcatcattgg 5100

aaaacgttct tcggggcgaa aactctcaag gatcttaccg ctgttgagat ccagttcgat 5160

gtaacccact cgtgcaccca actgatcttc agcatctttt actttcacca gcgtttctgg 5220

gtgagcaaaa acaggaaggc aaaatgccgc aaaaaaggga ataagggcga cacggaaatg 5280

ttgaatactc atactcttcc tttttcaata ttattgaage atttatcagg gttattgtct 5340

catgagcgga tacatatttg aatgtattta gaaaaataaa caaatagggg ttccgcgcac 5400

atttccccga aaagtgccac ctgacgtc 5428

3-73 Sequences

3-73-1 Sequence Number [ID] 73

3-73-2 Molecule Type DNA
3-73-3 Length 4107

3-73-4 Features Location/ misc_feature 1..4107

Qualifiers note=Cas9 coding sequence

source 1..4107

mol_type=genomic DNA

organism=unidentified

NonEnglishQualifier Value

3-73-5 Residues atggataaaa aatacagcat tggtctggac attggcacga atagcgttgg ttgggcagtg 60

attaccgatg aatacaaagt cccgtcgaaa aaattcaaag tgctgggtaa caccgatcgc 120

catagcatta agaaaaacct gatcggtgcg ctgctgtttg attctggcga aaccgcggaa 180

gcaacgcgtc tgaaacgtac cgcacgtcgc cgttacacgc gccgtaaaaa tcgtatttgc 240

tatctgcagg aaatctttag caacgaaatg gcgaaagtcg atgactcatt tttccaccgc 300

ctggaagaat cgtttctggt ggaagaagat aaaaaacatg aacgtcaccc gattttcggc 360

aatatcgttg atgaagtcgc gtaccatgaa aaatatccga cgatttacca cctgcgtaaa 420

aaactggtgg attctaccga caaagccgat ctgcgcctga tttatctggc actggctcat 480

atgatcaaat ttcgtggtca cttcctgatt gaaggcgace tgaacccgga taatagtgac 540

gtcgataaac tgtttattca gctggtgcaa acctataatc agctgttcga agaaaacccg 600

atcaatgcaa gtggtgttga tgcgaaagcc attctgtccg ctcgcctgag taaatcccgc 660

cgtctggaaa acctgattgc acagctgccg ggtgaaaaga aaaacggtct gtttggcaat 720

ctgatcgctc tgtcactggg cctgacgccg aactttaaat cgaatttcga cctggcagaa 780

gatgctaaac tgcagctgag caaagatacc tacgatgacg atctggacaa cctgctggcg 840

caaattggcg accagtatge cgacctgttt ctggcggcca aaaatctgtc agatgccatt 900

ctgctgtcgg acatcctgcg cgtgaacacc gaaatcacga aagcgccgct gtcagcctcg 960

atgattaaac gctacgatga acatcaccag gacctgaccc tgctgaaage actggttcgt 1020

cagcaactgc cggaaaaata caaagaaatt ttctttgace aaagtaaaaa tggttatgca 1080

ggctacatcg atggcggtgc ttcccaggaa gaattctaca aattcatcaa accgatcctg 1140

gaaaaaatgg atggtacgga agaactgctg gtgaaactga atcgtgaaga tctgctgcgt 1200

aaacaacgca cctttgacaa cggtagcatt ccgcatcaga tccacctggg cgaactgcat 1260

gcgattctgc gccgtcagga agatttttat ccgttcctga aagacaaccg tgaaaaaatc 1320

gaaaaaatcc tgacgtttcg catcccgtat tacgttggtc cgctggcacg tggtaatagc 1380

cgcttcgcat ggatgacccg caaatctgaa gaaaccatta cgccgtggaa ctttgaagaa 1440

gtggttgata aaggcgcaag cgctcagtct tttatcgaac gtatgaccaa tttcgataaa 1500

aacctgccga atgaaaaagt gctgccgaaa cattctctgc tgtatgaata ctttaccgtt 1560

tacaacgaac tgacgaaagt gaaatatgtt accgagggta tgcgcaaacc ggcgtttctg 1620

agtggcgaac agaaaaaaga cattgtggat ctgctgttca aaaccaatcg taaagttacg 1680

gtcaaacagc tgaaagaaga ttacttcaag aaaattgaat gtttcgacag cgtggaaatt 1740

tctggtgttg aagatcgttt caacgcctct ctgggcacct atcatgacct gctgaaaatc 1800

atcaaagaca aagattttct ggataacgaa gaaaacgaag acattctgga agatatcgtg 1860

ctgaccctga cgctgttcga agatcgtgaa atgattgaag aacgcctgaa aacgtacgca 1920

cacctgtttg acgataaagt tatgaaacag ctgaaacgcc gtcgctatac cggttggggc 1980

cgtctgagcc gcaaactgat taatggtatc cgcgataaac aatcaggcaa aacgattctg 2040

gatttcctga aatcggacgg ctttgccaac cgtaatttca tgcagctgat ccatgacgat 2100

tccctgacct ttaaagaaga cattcagaaa gcacaagtgt caggtcaagg cgattcgctg 2160

catgaacaca ttgcgaacct ggccggttca ccggctatca aaaaaggcat cctgcagace 2220

gtgaaagtcg tggatgaact ggtgaaagtt atgggtcgtc acaaaccgga aaacattgtt 2280

atcgaaatgg cgcgcgaaaa tcagaccacg caaaaaggcc agaaaaactc gcgtgaacgc 2340



atgaaacgca ttgaagaagg tatcaaagaa ctgggcagcc agattctgaa agaacatccg 2400

gtcgaaaaca cccagctgca aaatgaaaaa ctgtacctgt attacctgca aaatggtcgt 2460

gacatgtatg tggatcagga actggacatc aaccgcctgt ctgactatga tgtcgaccac 2520

attgtgccgc agagctttct gaaagacgat tctatcgata acaaagttct gacccgtagt 2580

gataaaaacc gcggcaaaag cgacaatgtc ccgtctgaag aagttgtgaa gaaaatgaaa 2640

aactactggc gtcaactgct gaatgcgaaa ctgattacgc agcgtaaatt cgataacctg 2700

accaaagcgg aacgcggcgg tctgtccgaa ctggataaag ccggttttat caaacgtcaa 2760

ctggttgaaa cccgccagat tacgaaacat gtcgcccaga tcctggattc acgcatgaac 2820

acgaaatacg acgaaaacga taaactgatc cgtgaagtca aagtgatcac cctgaaaagt 2880

aaactggttt ccgatttccg taaagacttt cagttctaca aagtccgcga aattaacaat 2940

taccatcacg cacacgatgc ttatctgaat gcagtggttg gtaccgctct gatcaaaaaa 3000

tatccgaaac tggaaagcga atttgtgtat ggcgattaca aagtctatga cgtgcgcaaa 3060

atgattgcga aatccgaaca ggaaatcggc aaagcgaccg ccaaatactt tttctattca 3120

aacatcatga actttttcaa aaccgaaatt acgctggcaa atggtgaaat tcgtaaacgc 3180

ccgctgatcg aaaccaacgg tgaaacgggc gaaattgtgt gggataaagg ccgtgacttc 3240

gcgaccgttc gcaaagtcct gtcgatgccg caagtgaata tcgtgaagaa aaccgaagtg 3300

cagacgggcg gttttagtaa agaatccatc ctgccgaaac gtaacagcga taaactgatt 3360

gcgcgcaaaa aagattggga cccgaaaaaa tacggcggtt ttgatagtcc gacggttgca 3420

tattccgtcc tggtcgtggc taaagtcgaa aaaggtaaaa gtaaaaaact gaaatccgtg 3480

aaagaactgc tgggcattac catcatggaa cgtagctctt ttgagaaaaa cccgattgac 3540

ttcctggaag ccaaaggtta caaagaagtg aaaaaagatc tgatcatcaa actgccgaaa 3600

tatagcctgt tcgaactgga aaacggccgt aaacgcatgc tggcatctgc tggtgaactg 3660

cagaaaggca atgaactggc actgccgagt aaatatgtta actttctgta cctggctagc 3720

cattatgaaa aactgaaagg ttctccggaa gataacgaac agaaacaact gttcgtcgaa 3780

caacataaac actacctgga tgaaatcatc gaacagatct cagaattctc gaaacgcgtg 3840

attctggcgg atgccaatct ggacaaagtt ctgagcgcgt ataacaaaca tcgtgataaa 3900

ccgattcgcg aacaggccga aaatattatc cacctgttta ccctgacgaa cctgggcgca 3960

ccggcagctt ttaaatactt cgataccacg atcgaccgta aacgctatac ctcaacgaaa 4020

gaagttctgg atgctaccct gattcatcaa tcgatcaccg gtctgtatga aacgcgtatt 4080

gatctgagtc agctgggcgg tgactaa                                     4107

3-74 Sequences

3-74-1 Sequence Number [ID] 74

3-74-2 Molecule Type AA

3-74-3 Length 1368

3-74-4 Features Location/

Qualifiers

REGION 1..1368

note=Cas9 protein sequence

source 1..1368

mol_type=protein

organism=unidentified

NonEnglishQualifier Value

3-74-5 Residues MDKKYSIGLD IGTNSVGWAV ITDEYKVPSK KFKVLGNTDR HSIKKNLIGA LLFDSGETAE 60

ATRLKRTARR RYTRRKNRIC YLQEIFSNEM AKVDDSFFHR LEESFLVEED KKHERHPIFG 120

NIVDEVAYHE KYPTIYHLRK KLVDSTDKAD LRLIYLALAH MIKFRGHFLI EGDLNPDNSD 180

VDKLFIQLVQ TYNQLFEENP INASGVDAKA ILSARLSKSR RLENLIAQLP GEKKNGLFGN 240

LIALSLGLTP NFKSNFDLAE DAKLQLSKDT YDDDLDNLLA QIGDQYADLF LAAKNLSDAI 300

LLSDILRVNT EITKAPLSAS MIKRYDEHHQ DLTLLKALVR QQLPEKYKEI FFDQSKNGYA 360

GYIDGGASQE EFYKFIKPIL EKMDGTEELL VKLNREDLLR KQRTFDNGSI PHQIHLGELH 420

AILRRQEDFY PFLKDNREKI EKILTFRIPY YVGPLARGNS RFAWMTRKSE ETITPWNFEE 480

VVDKGASAQS FIERMTNFDK NLPNEKVLPK HSLLYEYFTV YNELTKVKYV TEGMRKPAFL 540

SGEQKKAIVD LLFKTNRKVT VKQLKEDYFK KIECFDSVEI SGVEDRFNAS LGTYHDLLKI 600

IKDKDFLDNE ENEDILEDIV LTLTLFEDRE MIEERLKTYA HLFDDKVMKQ LKRRRYTGWG 660

RLSRKLINGI RDKQSGKTIL DFLKSDGFAN RNFMQLIHDD SLTFKEDIQK AQVSGQGDSL 720

HEHIANLAGS PAIKKGILQT VKVVDELVKV MGRHKPENIV IEMARENQTT QKGQKNSRER 780

MKRIEEGIKE LGSQILKEHP VENTQLQNEK LYLYYLQNGR DMYVDQELDI NRLSDYDVDH 840

IVPQSFLKDD SIDNKVLTRS DKNRGKSDNV PSEEVVKKMK NYWRQLLNAK LITQRKFDNL 900

TKAERGGLSE LDKAGFIKRQ LVETRQITKH VAQILDSRMN TKYDENDKLI REVKVITLKS 960

KLVSDFRKDF QFYKVREINN YHHAHDAYLN AVVGTALIKK YPKLESEFVY GDYKVYDVRK 1020

MIAKSEQEIG KATAKYFFYS NIMNFFKTEI TLANGEIRKR PLIETNGETG EIVWDKGRDF 1080

ATVRKVLSMP QVNIVKKTEV QTGGFSKESI LPKRNSDKLI ARKKDWDPKK YGGFDSPTVA 1140

YSVLVVAKVE KGKSKKLKSV KELLGITIME RSSFEKNPID FLEAKGYKEV KKDLIIKLPK 1200

YSLFELENGR KRMLASAGEL QKGNELALPS KYVNFLYLAS HYEKLKGSPE DNEQKQLFVE 1260

QHKHYLDEII EQISEFSKRV ILADANLDKV LSAYNKHRDK PIREQAENII HLFTLTNLGA 1320

PAAFKYFDTT IDRKRYTSTK EVLDATLIHQ SITGLYETRI DLSQLGGD              1368

3-75 Sequences

3-75-1 Sequence Number [ID] 75

atgaaacgca ttgaagaagg tatcaaagaa ctgggcagcc agattctgaa agaacatccg 2400

gtcgaaaaca cccagctgca aaatgaaaaa ctgtacctgt attacctgca aaatggtcgt 2460

gacatgtatg tggatcagga actggacatc aaccgcctgt ctgactatga tgtcgaccac 2520

attgtgccgc agagctttct gaaagacgat tctatcgata acaaagttct gacccgtagt 2580

gataaaaacc gcggcaaaag cgacaatgtc ccgtctgaag aagttgtgaa gaaaatgaaa 2640

aactactggc gtcaactgct gaatgcgaaa ctgattacgc agcgtaaatt cgataacctg 2700

accaaagcgg aacgcggcgg tctgtccgaa ctggataaag ccggttttat caaacgtcaa 2760

ctggttgaaa cccgccagat tacgaaacat gtcgcccaga tcctggattc acgcatgaac 2820

acgaaatacg acgaaaacga taaactgatc cgtgaagtca aagtgatcac cctgaaaagt 2880

aaactggttt ccgatttccg taaagacttt cagttctaca aagtccgcga aattaacaat 2940

taccatcacg cacacgatge ttatctgaat gcagtggttg gtaccgctct gatcaaaaaa 3000

tatccgaaac tggaaagcga atttgtgtat ggcgattaca aagtctatga cgtgcgcaaa 3060

atgattgcga aatccgaaca ggaaatcggc aaagcgaccg ccaaatactt tttctattca 3120

aacatcatga actttttcaa aaccgaaatt acgctggcaa atggtgaaat tcgtaaacga 3180

ccgctgatcg aaaccaacgg tgaaacgggc gaaattgtgt gggataaagg ccgtgacttc 3240

gcgaccgttc gcaaagtect gtcgatgccg caagtgaata tcgtgaagaa aaccgaagtg 3300

cagacgggcg gttttagtaa agaatccatc ctgccgaaac gtaacagcga taaactgatt 3360

gcgcgcaaaa aagattggga cccgaaaaaa tacggcggtt ttgatagtcc gacggttgca 3420

tattccgtcc tggtcgtggc taaagtcgaa aaaggtaaaa gtaaaaaact gaaatccgtg 3480

aaagaactgc tgggcattac catcatggaa cgtagctctt ttgagaaaaa cccgattgac 3540

ttcctggaag ccaaaggtta caaagaagtg aaaaaagatc tgatcatcaa actgccgaaa 3600

tatagcctgt tcgaactgga aaacggccgt aaacgcatgc tggcatctgc tggtgaactg 3660

cagaaaggca atgaactggc actgccgagt aaatatgtta actttctgta cctggctagc 3720

cattatgaaa aactgaaagg ttctccggaa gataacgaac agaaacaact gttcgtcgaa 3780

caacataaac actacctgga tgaaatcatc gaacagatct cagaattctc gaaacgcgtg 3840

attctggcgg atgccaatct ggacaaagtt ctgagcgcgt ataacaaaca tcgtgataaa 3900

ccgattcgcg aacaggccga aaatattatc cacctgttta ccctgacgaa cctgggcgca 3960

ccggcagctt ttaaatactt cgataccacg atcgaccgta aacgctatac ctcaacgaaa 4020

gaagttctgg atgctaccct gattcatcaa tcgatcaccg gtctgtatga aacgcgtatt 4080

gatctgagtc agctgggcgg tgactaa 4107

3-74 Sequences

3-74-1 Sequence Number [ID] 74

3-74-2 Molecule Type AA
3-74-3 Length 1368

3-74-4 Features Location/ REGION .1368
Qualifiers note=Cas9 protein sequence

source ..1368

mol_type=protein

organism=unidentified

NonEnglishQualifier Value

3-74-5 Residues MDKKYSIGLD IGTNSVGWAV ITDEYKVPSK KFKVLGNTDR HSIKKNLIGA LLFDSGETAE 60

ATRLKRTARR RYTRRKNRIC YLQEIFSNEM AKVDDSFFHR LEESFLVEED KKHERHPIFG 120

NIVDEVAYHE KYPTIYHLRK KLVDSTDKAD LRLIYLALAH MIKFRGHFLI EGDLNPDNSD 180

VDKLFIQLVQ TYNQLFEENP INASGVDAKA ILSARLSKSR RLENLIAQLP GEKKNGLFGN 240

LIALSLGLTP NFKSNFDLAE DAKLOLSKDT YDDDLDNLLA QIGDQYADLF LAAKNLSDAI 300

LLSDILRVNT EITKAPLSAS MIKRYDEHHQ DLTLLKALVR QQLPEKYKEI FFDQSKNGYA 360

GYIDGGASQE EFYKFIKPIL EKMDGTEELL VKLNREDLLR KQRTFDNGSI PHQIHLGELH 420

AILRRQEDFY PFLKDNREKI EKILTFRIPY YVGPLARGNS RFAWMTRKSE ETITPWNFEE 480

VVDKGASAQS FIERMTNFDK NLPNEKVLPK HSLLYEYFTV YNELTKVKYV TEGMRKPAFL 540

SGEQKKAIVD LLFKTNRKVT VKQLKEDYFK KIECFDSVEI SGVEDRFNAS LGTYHDLLKI 600

IKDKDFLDNE ENEDILEDIV LTLTLFEDRE MIEERLKTYA HLFDDKVMKQ LKRRRYTGWG 660

RLSRKLINGI RDKQSGKTIL DFLKSDGFAN RNFMQLIHDD SLTFKEDIQK AQVSGQGDSL 720

HEHIANLAGS PAIKKGILQT VKVVDELVKV MGRHKPENIV IEMARENOTT QKGQKNSRER 780

MKRIEEGIKE LGSQILKEHP VENTOLONEK LYLYYLQNGR DMYVDQELDI NRLSDYDVDH 840

IVPQSFLKDD SIDNKVLTRS DKNRGKSDNV PSEEVVKKMK NYWROLLNAK LITQRKFDNL 900

TKAERGGLSE LDKAGFIKRQ LVETRQITKH VAQILDSRMN TKYDENDKLI REVKVITLKS 960

KLVSDFRKDF QFYKVREINN YHHAHDAYLN AVVGTALIKK YPKLESEFVY GDYKVYDVRK 1020

MIAKSEQEIG KATAKYFFYS NIMNFFKTEI TLANGEIRKR PLIETNGETG EIVWDKGRDF 1080

ATVRKVLSMP QVNIVKKTEV QTGGFSKESI LPKRNSDKLI ARKKDWDPKK YGGFDSPTVA 1140

YSVLVVAKVE KGKSKKLKSV KELLGITIME RSSFEKNPID FLEAKGYKEV KKDLIIKLPK 1200

YSLFELENGR KRMLASAGEL QKGNELALPS KYVNFLYLAS HYEKLKGSPE DNEQKQLFVE 1260

QHKHYLDEII EQISEFSKRV ILADANLDKV LSAYNKHRDK PIREQAENII HLFTLTNLGA 1320

PAAFKYFDTT IDRKRYTSTK EVLDATLIHQ SITGLYETRI DLSQLGGD 1368

3-75 Sequences

3-75-1 Sequence Number [ID] 75



3-75-2 Molecule Type DNA

3-75-3 Length 57

3-75-4 Features Location/

Qualifiers

misc_feature 1..57

note=GT1 sense siRNA against plant GUS(betaglucuronidase)

source 1..57

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-75-5 Residues tacactgtgg aattgatcag cgttcagatg acgctgatca attccacagt ttttttt    57

3-76 Sequences

3-76-1 Sequence Number [ID] 76

3-76-2 Molecule Type DNA

3-76-3 Length 61

3-76-4 Features Location/

Qualifiers

misc_feature 1..61

note=GT1 antisense siRNA against plant GUS(betaglucuronidase)

source 1..61

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-76-5 Residues ctagaaaaaa aactgtggaa ttgatcagcg tcatctgaac gctgatcaat tccacagtgt 60

a                                                                 61

3-77 Sequences

3-77-1 Sequence Number [ID] 77

3-77-2 Molecule Type DNA

3-77-3 Length 57

3-77-4 Features Location/

Qualifiers

misc_feature 1..57

note=GT2 sense siRNA against plant GUS(betaglucuronidase)

source 1..57

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-77-5 Residues tacttgatca gcgttggtgg gattcagatg atcccaccaa cgctgatcaa ttttttt    57

3-78 Sequences

3-78-1 Sequence Number [ID] 78

3-78-2 Molecule Type DNA

3-78-3 Length 61

3-78-4 Features Location/

Qualifiers

misc_feature 1..61

note=GT2 antisense siRNA against plant GUS(betaglucuronidase)

source 1..61

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-78-5 Residues ctagaaaaaa attgatcagc gttggtggga tcatctgaat cccaccaacg ctgatcaagt 60

a                                                                 61

3-79 Sequences

3-79-1 Sequence Number [ID] 79

3-79-2 Molecule Type DNA

3-79-3 Length 57

3-79-4 Features Location/

Qualifiers

misc_feature 1..57

note=GT3 sense siRNA against plant GUS(betaglucuronidase)

source 1..57

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-79-5 Residues tacctgtgga attgatcagc gtttcagatg aacgctgatc aattccacag ttttttt    57

3-80 Sequences

3-80-1 Sequence Number [ID] 80

3-80-2 Molecule Type DNA

3-80-3 Length 61

3-80-4 Features Location/

Qualifiers

misc_feature 1..61

note=GT3 antisense siRNA against plant GUS(betaglucuronidase)

source 1..61

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-75-2 Molecule Type DNA
3-75-3 Length 57

3-75-4 Features Location/ misc_feature 1..57

Qualifiers note=GT1 sense siRNA against plant GUS(betaglucuronidase)

source 1..57

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-75-5 Residues tacactgtgg aattgatcag cgttcagatg acgctgatca attccacagt ttttttt 57

3-76 Sequences

3-76-1 Sequence Number [ID] 76

3-76-2 Molecule Type DNA
3-76-3 Length 61

3-76-4 Features Location/ misc_feature 1..61

Qualifiers note=GT1 antisense siRNA against plant GUS(betaglucuronidase)

source 1..61

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-76-5 Residues ctagaaaaaa aactgtggaa ttgatcagcg tcatctgaac gctgatcaat tccacagtgt 60

a 61

3-77 Sequences

3-77-1 Sequence Number [ID] 77

3-77-2 Molecule Type DNA
3-77-3 Length 57

3-77-4 Features Location/ misc_feature 1..57

Qualifiers note=GT2 sense siRNA against plant GUS(betaglucuronidase)

source 1..57

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-77-5 Residues tacttgatca gcgttggtgg gattcagatg atcccaccaa cgctgatcaa ttttttt 57

3-78 Sequences

3-78-1 Sequence Number [ID] 78

3-78-2 Molecule Type DNA
3-78-3 Length 61

3-78-4 Features Location/ misc_feature 1..61

Qualifiers note=GT2 antisense siRNA against plant GUS(betaglucuronidase)

source 1..61

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-78-5 Residues ctagaaaaaa attgatcage gttggtggga tcatctgaat cccaccaacg ctgatcaagt 60

a 61

3-79 Sequences

3-79-1 Sequence Number [ID] 79

3-79-2 Molecule Type DNA
3-79-3 Length 57

3-79-4 Features Location/ misc_feature 1..57

Qualifiers note=GT3 sense siRNA against plant GUS(betaglucuronidase)

source 1..57

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-79-5 Residues tacctgtgga attgatcago gtttcagatg aacgctgatc aattccacag ttttttt 57

3-80 Sequences

3-80-1 Sequence Number [ID] 80

3-80-2 Molecule Type DNA
3-80-3 Length 61

3-80-4 Features Location/ misc_feature 1..61

Qualifiers note=GT3 antisense siRNA against plant GUS(betaglucuronidase)

source 1..61

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value



3-80-5 Residues ctagaaaaaa actgtggaat tgatcagcgt tcatctgaaa cgctgatcaa ttccacaggt 60

a                                                                 61

3-81 Sequences

3-81-1 Sequence Number [ID] 81

3-81-2 Molecule Type DNA

3-81-3 Length 1812

3-81-4 Features Location/

Qualifiers

misc_feature 1..1812

note=Beta-glucuronidase (GUS) encoding nucleic acid

source 1..1812

mol_type=genomic DNA

organism=Arabidopsis thaliana (thale cress)

NonEnglishQualifier Value

3-81-5 Residues atggtccgtc ctgtagaaac cccaacccgt gaaatcaaaa aactcgacgg cctgtgggca 60

ttcagtctgg atcgcgaaaa ctgtggaatt gatcagcgtt ggtgggaaag cgcgttacaa 120

gaaagccggg caattgctgt gccaggcagt tttaacgatc agttcgccga tgcagatatt 180

cgtaattatg cgggcaacgt ctggtatcag cgcgaagtct ttataccgaa aggttgggca 240

ggccagcgta tcgtgctgcg tttcgatgcg gtcactcatt acggcaaagt gtgggtcaat 300

aatcaggaag tgatggagca tcagggcggc tatacgccat ttgaagccga tgtcacgccg 360

tatgttattg ccgggaaaag tgtacgtatc accgtttgtg tgaacaacga actgaactgg 420

cagactatcc cgccgggaat ggtgattacc gacgaaaacg gcaagaaaaa gcagtcttac 480

ttccatgatt tctttaacta tgccggaatc catcgcagcg taatgctcta caccacgccg 540

aacacctggg tggacgatat caccgtggtg acgcatgtcg cgcaagactg taaccacgcg 600

tctgttgact ggcaggtggt ggccaatggt gatgtcagcg ttgaactgcg tgatgcggat 660

caacaggtgg ttgcaactgg acaaggcact agcgggactt tgcaagtggt gaatccgcac 720

ctctggcaac cgggtgaagg ttatctctat gaactgtgcg tcacagccaa aagccagaca 780

gagtgtgata tctacccgct tcgcgtcggc atccggtcag tggcagtgaa gggcgaacag 840

ttcctgatta accacaaacc gttctacttt actggctttg gtcgtcatga agatgcggac 900

ttacgtggca aaggattcga taacgtgctg atggtgcacg accacgcatt aatggactgg 960

attggggcca actcctaccg tacctcgcat tacccttacg ctgaagagat gctcgactgg 1020

gcagatgaac atggcatcgt ggtgattgat gaaactgctg ctgtcggctt taacctctct 1080

ttaggcattg gtttcgaagc gggcaacaag ccgaaagaac tgtacagcga agaggcagtc 1140

aacggggaaa ctcagcaagc gcacttacag gcgattaaag agctgatagc gcgtgacaaa 1200

aaccacccaa gcgtggtgat gtggagtatt gccaacgaac cggatacccg tccgcaaggt 1260

gcacgggaat atttcgcgcc actggcggaa gcaacgcgta aactcgaccc gacgcgtccg 1320

atcacctgcg tcaatgtaat gttctgcgac gctcacaccg ataccatcag cgatctcttt 1380

gatgtgctgt gcctgaaccg ttattacgga tggtatgtcc aaagcggcga tttggaaacg 1440

gcagagaagg tactggaaaa agaacttctg gcctggcagg agaaactgca tcagccgatt 1500

atcatcaccg aatacggcgt ggatacgtta gccgggctgc actcaatgta caccgacatg 1560

tggagtgaag agtatcagtg tgcatggctg gatatgtatc accgcgtctt tgatcgcgtc 1620

agcgccgtcg tcggtgaaca ggtatggaat ttcgccgatt ttgcgacctc gcaaggcata 1680

ttgcgcgttg gcggtaacaa gaaagggatc ttcactcgcg accgcaaacc gaagtcggcg 1740

gcttttctgc tgcaaaaacg ctggactggc atgaacttcg gtgaaaaacc gcagcaggga 1800

ggcaaacaat ga                                                     1812

3-82 Sequences

3-82-1 Sequence Number [ID] 82

3-82-2 Molecule Type AA

3-82-3 Length 603

3-82-4 Features Location/

Qualifiers

REGION 1..603

note=Q93VY4 ARATH Beta-glucuronidase

source 1..603

mol_type=protein

organism=Arabidopsis thaliana

NonEnglishQualifier Value

3-82-5 Residues MVRPVETPTR EIKKLDGLWA FSLDRENCGI DQRWWESALQ ESRAIAVPGS FNDQFADADI 60

RNYAGNVWYQ REVFIPKGWA GQRIVLRFDA VTHYGKVWVN NQEVMEHQGG YTPFEADVTP 120

YVIAGKSVRI TVCVNNELNW QTIPPGMVIT DENGKKKQSY FHDFFNYAGI HRSVMLYTTP 180

NTWVDDITVV THVAQDCNHA SVDWQVVANG DVSVELRDAD QQVVATGQGT SGTLQVVNPH 240

LWQPGEGYLY ELCVTAKSQT ECDIYPLRVG IRSVAVKGEQ FLINHKPFYF TGFGRHEDAD 300

LRGKGFDNVL MVHDHALMDW IGANSYRTSH YPYAEEMLDW ADEHGIVVID ETAAVGFNLS 360

LGIGFEAGNK PKELYSEEAV NGETQQAHLQ AIKELIARDK NHPSVVMWSI ANEPDTRPQG 420

AREYFAPLAE ATRKLDPTRP ITCVNVMFCD AHTDTISDLF DVLCLNRYYG WYVQSGDLET 480

AEKVLEKELL AWQEKLHQPI IITEYGVDTL AGLHSMYTDM WSEEYQCAWL DMYHRVFDRV 540

SAVVGEQVWN FADFATSQGI LRVGGNKKGI FTRDRKPKSA AFLLQKRWTG MNFGEKPQQG 600

GKQ                                                               603

3-83 Sequences

3-80-5 Residues ctagaaaaaa actgtggaat tgatcagcgt tcatctgaaa cgctgatcaa ttccacaggt 60

a 61

3-81 Sequences

3-81-1 Sequence Number [ID] 81

3-81-2 Molecule Type DNA
3-81-3 Length 1812

3-81-4 Features Location/ misc_feature 1..1812

Qualifiers note=Beta-glucuronidase (GUS) encoding nucleic acid

source 1..1812

mol_type=genomic DNA

organism=Arabidopsis thaliana (thale cress)

NonEnglishQualifier Value

3-81-5 Residues atggtccgtc ctgtagaaac cccaacccgt gaaatcaaaa aactcgacgg cctgtgggca 60

ttcagtctgg atcgcgaaaa ctgtggaatt gatcagcgtt ggtgggaaag cgcgttacaa 120

gaaagccggg caattgctgt gccaggcagt tttaacgatc agttcgccga tgcagatatt 180

cgtaattatg cgggcaacgt ctggtatcag cgcgaagtct ttataccgaa aggttgggca 240

ggccagcgta tcgtgctgcg tttcgatgcg gtcactcatt acggcaaagt gtgggtcaat 300

aatcaggaag tgatggagca tcagggcggc tatacgccat ttgaagccga tgtcacgccg 360

tatgttattg ccgggaaaag tgtacgtatc accgtttgtg tgaacaacga actgaactgg 420

cagactatcc cgccgggaat ggtgattacc gacgaaaacg gcaagaaaaa gcagtcttac 480

ttccatgatt tctttaacta tgccggaatc catcgcagcg taatgctcta caccacgccg 540

aacacctggg tggacgatat caccgtggtg acgcatgtcg cgcaagactg taaccacgcg 600

tctgttgact ggcaggtggt ggccaatggt gatgtcagcg ttgaactgcg tgatgcggat 660

caacaggtgg ttgcaactgg acaaggcact agcgggactt tgcaagtggt gaatccgcac 720

ctctggcaac cgggtgaagg ttatctctat gaactgtgcg tcacagecaa aagccagaca 780

gagtgtgata tctacccgct tcgcgtcggc atccggtcag tggcagtgaa gggcgaacag 840

ttcctgatta accacaaacc gttctacttt actggctttg gtcgtcatga agatgcggac 900

ttacgtggca aaggattcga taacgtgctg atggtgcacg accacgcatt aatggactgg 960

attggggcca actcctaccg tacctcgcat tacccttacg ctgaagagat gctcgactgg 1020

gcagatgaac atggcatcgt ggtgattgat gaaactgctg ctgtcggctt taacctctct 1080

ttaggcattg gtttcgaage gggcaacaag ccgaaagaac tgtacagcga agaggcagtc 1140

aacggggaaa ctcagcaage gcacttacag gcgattaaag agctgatage gcgtgacaaa 1200

aaccacccaa gcgtggtgat gtggagtatt gccaaccaac cggatacccg tccgcaaggt 1260

gcacgggaat atttcgcgcc actggcggaa gcaacgcgta aactcgaccc gacgcgtccg 1320

atcacctgcg tcaatgtaat gttctgcgac gctcacaccg ataccatcag cgatctcttt 1380

gatgtgctgt gcctgaaccg ttattacgga tggtatgtcc aaagcggcga tttggaaacg 1440

gcagagaagg tactggaaaa agaacttctg gcctggcagg agaaactgca tcagccgatt 1500

atcatcaccg aatacggcgt ggatacgtta gccgggctgc actcaatgta caccgacata 1560

tggagtgaag agtatcagtg tgcatggctg gatatgtatc accgcgtctt tgatcgcgtc 1620

agcgccgtcg tcggtgaaca ggtatggaat ttcgccgatt ttgcgacctc gcaaggcata 1680

ttgcgcgttg gcggtaacaa gaaagggatc ttcactcgcg accgcaaacc gaagtcggcg 1740

gcttttctgc tgcaaaaacg ctggactggc atgaacttcg gtgaaaaacc gcagcaggga 1800

ggcaaacaat ga 1812

3-82 Sequences

3-82-1 Sequence Number [ID] 82

3-82-2 Molecule Type AA
3-82-3 Length 603

3-82-4 Features Location/ REGION 1..603

Qualifiers note=Q93VY4 ARATH Beta-glucuronidase

source 1..603

mol_type=protein

organism=Arabidopsis thaliana

NonEnglishQualifier Value

3-82-5 Residues MVRPVETPTR EIKKLDGLWA FSLDRENCGI DQRWWESALQ ESRAIAVPGS FNDQFADADI 60

RNYAGNVWYQ REVFIPKGWA GQRIVLRFDA VTHYGKVWVN NQEVMEHQGG YTPFEADVTP 120

YVIAGKSVRI TVCVNNELNW QTIPPGMVIT DENGKKKQSY FHDFFNYAGI HRSVMLYTTP 180

NTWVDDITVV THVAQDCNHA SVDWOVVANG DVSVELRDAD QQVVATGQGT SGTLQVVNPH 240

LWQPGEGYLY ELCVTAKSQT ECDIYPLRVG IRSVAVKGEQ FLINHKPFYF TGFGRHEDAD 300

LRGKGFDNVL MVHDHALMDW IGANSYRTSH YPYAEEMLDW ADEHGIVVID ETAAVGFNLS 360

LGIGFEAGNK PKELYSEEAV NGETOQAHLQ AIKELIARDK NHPSVVMWSI ANEPDTRPQG 420

AREYFAPLAE ATRKLDPTRP ITCVNVMFCD AHTDTISDLF DVLCLNRYYG WYVQSGDLET 480

AEKVLEKELL AWQEKLHQPI IITEYGVDTL AGLHSMYTDM WSEEYQCAWL DMYHRVFDRV 540

SAVVGEQVWN FADFATSQGI LRVGGNKKGI FTRDRKPKSA AFLLQKRWTG MNFGEKPOQG 600

GKQ 603

3-83 Sequences



3-83-1 Sequence Number [ID] 83

3-83-2 Molecule Type RNA

3-83-3 Length 24

3-83-4 Features Location/

Qualifiers

misc_feature 1..24

note=DEGFP, siRNA sense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-83-5 Residues gcaagctgac cctgaagttc attt                                        24

3-84 Sequences

3-84-1 Sequence Number [ID] 84

3-84-2 Molecule Type DNA

3-84-3 Length 19

3-84-4 Features Location/

Qualifiers

misc_feature 1..19

note=firefly luciferase shRNA

source 1..19

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-84-5 Residues ctgacgcgga atacttcga                                              19

3-85 Sequences

3-85-1 Sequence Number [ID] 85

3-85-2 Molecule Type RNA

3-85-3 Length 24

3-85-4 Features Location/

Qualifiers

misc_feature 1..24

note=LuxA (Lux operon) siRNA, sense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-85-5 Residues caaacagagg taatgaaatg gttg                                        24

3-86 Sequences

3-86-1 Sequence Number [ID] 86

3-86-2 Molecule Type RNA

3-86-3 Length 24

3-86-4 Features Location/

Qualifiers

misc_feature 1..24

note=luxB (Lux operon) siRNA, sense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-86-5 Residues atgttaagtt gaataagttc tgca                                        24

3-87 Sequences

3-87-1 Sequence Number [ID] 87

3-87-2 Molecule Type RNA

3-87-3 Length 24

3-87-4 Features Location/

Qualifiers

misc_feature 1..24

note=DEGFP, siRNA antisense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-87-5 Residues atgaacttca gggtcagctt gccg                                        24

3-88 Sequences

3-88-1 Sequence Number [ID] 88

3-88-2 Molecule Type RNA

3-88-3 Length 24

3-88-4 Features Location/

Qualifiers

misc_feature 1..24

note=LuxA (Lux operon) siRNA, antisense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-88-5 Residues caaccatttc attacctctg tttg                                        24

3-83-1 Sequence Number [ID] 83

3-83-2 Molecule Type RNA
3-83-3 Length 24

3-83-4 Features Location/ misc_feature 1..24

Qualifiers note=DEGFP, siRNA sense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-83-5 Residues gcaagctgac cctgaagttc attt 24

3-84 Sequences

3-84-1 Sequence Number [ID] 84

3-84-2 Molecule Type DNA
3-84-3 Length 19

3-84-4 Features Location/ misc_feature 1..19

Qualifiers note=firefly luciferase shRNA

source 1..19

mol_type=other DNA

organism=synthetic construct

NonEnglishQualifier Value

3-84-5 Residues ctgacgcgga atacttcga 19

3-85 Sequences

3-85-1 Sequence Number [ID] 85

3-85-2 Molecule Type RNA
3-85-3 Length 24

3-85-4 Features Location/ misc_feature 1..24

Qualifiers note=LuxA (Lux operon) siRNA, sense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-85-5 Residues caaacagagg taatgaaatg gttg 24

3-86 Sequences

3-86-1 Sequence Number [ID] 86

3-86-2 Molecule Type RNA
3-86-3 Length 24

3-86-4 Features Location/ misc_feature 1..24

Qualifiers note=luxB (Lux operon) siRNA, sense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-86-5 Residues atgttaagtt gaataagttc tgca 24

3-87 Sequences

3-87-1 Sequence Number [ID] 87

3-87-2 Molecule Type RNA
3-87-3 Length 24

3-87-4 Features Location/ misc_feature 1..24

Qualifiers note=DEGFP, siRNA antisense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-87-5 Residues atgaacttca gggtcagctt gccg 24

3-88 Sequences

3-88-1 Sequence Number [ID] 88

3-88-2 Molecule Type RNA
3-88-3 Length 24

3-88-4 Features Location/ misc_feature 1..24

Qualifiers note=LuxA (Lux operon) siRNA, antisense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-88-5 Residues caaccatttc attacctctg tttg 24



3-89 Sequences

3-89-1 Sequence Number [ID] 89

3-89-2 Molecule Type RNA

3-89-3 Length 24

3-89-4 Features Location/

Qualifiers

misc_feature 1..24

note=LuxB (Lux operon) siRNA, antisense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-89-5 Residues tgctcttgaa taagttgaat tgat                                        24

3-90 Sequences

3-90-1 Sequence Number [ID] 90

3-90-2 Molecule Type DNA

3-90-3 Length 19

3-90-4 Features Location/

Qualifiers

source 1..19

mol_type=other DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-90-5 Residues cggagatgct gcttgagaa                                              19

3-91 Sequences

3-91-1 Sequence Number [ID] 91

3-91-2 Molecule Type DNA

3-91-3 Length 19

3-91-4 Features Location/

Qualifiers

source 1..19

mol_type=other DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-91-5 Residues cggagttggt aaagaatga                                              19

3-92 Sequences

3-92-1 Sequence Number [ID] 92

3-92-2 Molecule Type DNA

3-92-3 Length 19

3-92-4 Features Location/

Qualifiers

source 1..19

mol_type=other DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-92-5 Residues cagcagttgc taaagaaaa                                              19

3-93 Sequences

3-93-1 Sequence Number [ID] 93

3-93-2 Molecule Type RNA

3-93-3 Length 21

3-93-4 Features Location/

Qualifiers

source 1..21

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-93-5 Residues cagcagttgc taaagaaaat t                                           21

3-94 Sequences

3-94-1 Sequence Number [ID] 94

3-94-2 Molecule Type RNA

3-94-3 Length 21

3-94-4 Features Location/

Qualifiers

source 1..21

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-94-5 Residues ttttctttag caactgctgt t                                           21

3-95 Sequences

3-95-1 Sequence Number [ID] 95

3-95-2 Molecule Type RNA

3-95-3 Length 19

3-95-4 Features Location/

Qualifiers

source 1..19

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-95-5 Residues tgatctgcaa gaacccaga                                              19

3-89 Sequences

3-89-1 Sequence Number [ID] 89

3-89-2 Molecule Type RNA
3-89-3 Length 24

3-89-4 Features Location/ misc_feature 1..24

Qualifiers note=LuxB (Lux operon) siRNA, antisense

source 1..24

mol_type=other RNA

organism=synthetic construct

NonEnglishQualifier Value

3-89-5 Residues tgctcttgaa taagttgaat tgat 24

3-90 Sequences

3-90-1 Sequence Number [ID] 90

3-90-2 Molecule Type DNA
3-90-3 Length 19

3-90-4 Features Location/ source 1..19

Qualifiers mol_type=other DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-90-5 Residues cggagatgct gcttgagaa 19

3-91 Sequences

3-91-1 Sequence Number [ID] 91

3-91-2 Molecule Type DNA
3-91-3 Length 19

3-91-4 Features Location/ source 1..19

Qualifiers mol_type=other DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-91-5 Residues cggagttggt aaagaatga 19

3-92 Sequences

3-92-1 Sequence Number [ID] 92

3-92-2 Molecule Type DNA
3-92-3 Length 19

3-92-4 Features Location/ source 1..19

Qualifiers mol_type=other DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-92-5 Residues cagcagttga taaagaaaa 19

3-93 Sequences

3-93-1 Sequence Number [ID] 93

3-93-2 Molecule Type RNA
3-93-3 Length 21

3-93-4 Features Location/ source 1..21

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-93-5 Residues cagcagttgc taaagaaaat t 21

3-94 Sequences

3-94-1 Sequence Number [ID] 94

3-94-2 Molecule Type RNA
3-94-3 Length 21

3-94-4 Features Location/ source 1..21

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-94-5 Residues ttttctttag caactgctgt t 21

3-95 Sequences

3-95-1 Sequence Number [ID] 95

3-95-2 Molecule Type RNA
3-95-3 Length 19

3-95-4 Features Location/ source 1..19

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-95-5 Residues tgatctgcaa gaacccaga 19



3-96 Sequences

3-96-1 Sequence Number [ID] 96

3-96-2 Molecule Type DNA

3-96-3 Length 15

3-96-4 Features Location/

Qualifiers

source 1..15

mol_type=other DNA

organism=unidentified

NonEnglishQualifier Value

3-96-5 Residues aacgttgagg ggcat                                                  15

3-97 Sequences

3-97-1 Sequence Number [ID] 97

3-97-2 Molecule Type RNA

3-97-3 Length 24

3-97-4 Features Location/

Qualifiers

source 1..24

mol_type=other RNA

organism=unidentified

modified_base 3

mod_base=OTHER

note=mismatch

misc_feature 10

note=mismatch

misc_feature 18

note=mismatch

misc_feature 20

note=mismatch

NonEnglishQualifier Value

3-97-5 Residues ggtctctacg tcgtgacgtg gagt                                        24

3-98 Sequences

3-98-1 Sequence Number [ID] 98

3-98-2 Molecule Type RNA

3-98-3 Length 24

3-98-4 Features Location/

Qualifiers

source 1..24

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-98-5 Residues tgagatgaag cactgtagct cagg                                        24

3-99 Sequences

3-99-1 Sequence Number [ID] 99

3-99-2 Molecule Type RNA

3-99-3 Length 24

3-99-4 Features Location/

Qualifiers

source 1..24

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-99-5 Residues ggtctctacg tcgtgacgtg gagt                                        24

3-100 Sequences

3-100-1 Sequence Number [ID] 100

3-100-2 Molecule Type RNA

3-100-3 Length 25

3-100-4 Features Location/

Qualifiers

source 1..25

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-100-5 Residues aatgcatgac aacactggat gaccg                                       25

3-101 Sequences

3-101-1 Sequence Number [ID] 101

3-101-2 Molecule Type RNA

3-101-3 Length 25

3-101-4 Features Location/

Qualifiers

source 1..25

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-101-5 Residues ccatccagct gatccagaac cattt                                       25

3-102 Sequences

3-102-1 Sequence Number [ID] 102

3-96 Sequences

3-96-1 Sequence Number [ID] 96

3-96-2 Molecule Type DNA
3-96-3 Length 15

3-96-4 Features Location/ source 1..15

Qualifiers mol_type=other DNA

organism=unidentified

NonEnglishQualifier Value

3-96-5 Residues aacgttgagg ggcat 15

3-97 Sequences

3-97-1 Sequence Number [ID] 97

3-97-2 Molecule Type RNA
3-97-3 Length 24

3-97-4 Features Location/ source 1..24

Qualifiers mol_type=other RNA

organism=unidentified

modified_base 3

mod_base=OTHER

note=mismatch

misc_feature 10

note=mismatch

misc_feature 18

note=mismatch

misc_feature 20

note=mismatch

NonEnglishQualifier Value

3-97-5 Residues ggtctctacg tcgtgacgtg gagt 24

3-98 Sequences

3-98-1 Sequence Number [ID] 98

3-98-2 Molecule Type RNA
3-98-3 Length 24

3-98-4 Features Location/ source 1..24

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-98-5 Residues tgagatgaag cactgtagct cagg 24

3-99 Sequences

3-99-1 Sequence Number [ID] 99

3-99-2 Molecule Type RNA
3-99-3 Length 24

3-99-4 Features Location/ source 1..24

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-99-5 Residues tcgtgacgtg gagt 24

3-100 Sequences

3-100-1 Sequence Number [ID] 100

3-100-2 Molecule Type RNA
3-100-3 Length 25

3-100-4 Features Location/ source 1..25

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-100-5 Residues aatgcatgac aacactggat gaccg 25

3-101 Sequences

3-101-1 Sequence Number [ID] 101

3-101-2 Molecule Type RNA
3-101-3 Length 25

3-101-4 Features Location/ source 1..25

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-101-5 Residues gatccagaac cattt 25

3-102 Sequences

3-102-1 Sequence Number [ID] 102



3-102-2 Molecule Type RNA

3-102-3 Length 38

3-102-4 Features Location/

Qualifiers

source 1..38

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-102-5 Residues ggactctgaa gatgtaccta ggtacatctt cagagtcc                         38

3-103 Sequences

3-103-1 Sequence Number [ID] 103

3-103-2 Molecule Type DNA

3-103-3 Length 17

3-103-4 Features Location/

Qualifiers

source 1..17

mol_type=other DNA

organism=unidentified

NonEnglishQualifier Value

3-103-5 Residues ctacgccaca agctcca                                                17

3-104 Sequences

3-104-1 Sequence Number [ID] 104

3-104-2 Molecule Type RNA

3-104-3 Length 19

3-104-4 Features Location/

Qualifiers

source 1..19

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-104-5 Residues gcatgcggcc tctgtttga                                              19

3-105 Sequences

3-105-1 Sequence Number [ID] 105

3-105-2 Molecule Type RNA

3-105-3 Length 19

3-105-4 Features Location/

Qualifiers

source 1..19

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-105-5 Residues cgtacgccgg agacaaact                                              19

3-106 Sequences

3-106-1 Sequence Number [ID] 106

3-106-2 Molecule Type DNA

3-106-3 Length 18

3-106-4 Features Location/

Qualifiers

source 1..18

mol_type=other DNA

organism=unidentified

NonEnglishQualifier Value

3-106-5 Residues tctcccagcg tgcgccat                                               18

3-107 Sequences

3-107-1 Sequence Number [ID] 107

3-107-2 Molecule Type RNA

3-107-3 Length 21

3-107-4 Features Location/

Qualifiers

source 1..21

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-107-5 Residues agatcaccct ccttaaatat t                                           21

3-108 Sequences

3-108-1 Sequence Number [ID] 108

3-108-2 Molecule Type RNA

3-108-3 Length 21

3-108-4 Features Location/

Qualifiers

source 1..21

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-108-5 Residues tatttaagga gggtgatctt t                                           21

3-109 Sequences

3-109-1 Sequence Number [ID] 109

3-109-2 Molecule Type RNA

3-109-3 Length 21

3-102-2 Molecule Type RNA
3-102-3 Length 38

3-102-4 Features Location/ source 1..38

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-102-5 Residues ggactctgaa gatgtaccta ggtacatctt cagagtcc 38

3-103 Sequences

3-103-1 Sequence Number [ID] 103

3-103-2 Molecule Type DNA
3-103-3 Length 17

3-103-4 Features Location/ source 1..17

Qualifiers mol_type=other DNA

organism=unidentified

NonEnglishQualifier Value

3-103-5 Residues ctacgccaca agctcca 17

3-104 Sequences

3-104-1 Sequence Number [ID] 104

3-104-2 Molecule Type RNA
3-104-3 Length 19

3-104-4 Features Location/ source 1..19

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-104-5 Residues gcatgcggcc tctgtttga 19

3-105 Sequences

3-105-1 Sequence Number [ID] 105

3-105-2 Molecule Type RNA
3-105-3 Length 19

3-105-4 Features Location/ source 1..19

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-105-5 Residues cgtacgccgg agacaaact 19

3-106 Sequences

3-106-1 Sequence Number [ID] 106

3-106-2 Molecule Type DNA
3-106-3 Length 18

3-106-4 Features Location/ source 1..18

Qualifiers mol_type=other DNA

organism=unidentified

NonEnglishQualifier Value

3-106-5 Residues tctcccagcg tgcgccat 18

3-107 Sequences

3-107-1 Sequence Number [ID] 107

3-107-2 Molecule Type RNA
3-107-3 Length 21

3-107-4 Features Location/ source 1..21

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-107-5 Residues agatcaccct ccttaaatat t 21

3-108 Sequences

3-108-1 Sequence Number [ID] 108

3-108-2 Molecule Type RNA
3-108-3 Length 21

3-108-4 Features Location/ source 1..21

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-108-5 Residues tatttaagga gggtgatctt t 21

3-109 Sequences

3-109-1 Sequence Number [ID] 109

3-109-2 Molecule Type RNA
3-109-3 Length 21



3-109-4 Features Location/

Qualifiers

source 1..21

mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-109-5 Residues aagggcggct ttgccaagtg c                                           21

3-110 Sequences

3-110-1 Sequence Number [ID] 110

3-110-2 Molecule Type DNA

3-110-3 Length 20

3-110-4 Features Location/

Qualifiers

source 1..20

mol_type=other DNA

organism=unidentified

NonEnglishQualifier Value

3-110-5 Residues accagtccgg aggggagggc                                             20

3-109-4 Features Location/ source 1..21

Qualifiers mol_type=other RNA

organism=unidentified

NonEnglishQualifier Value

3-109-5 Residues aagggcggct ttgccaagtg C 21

3-110 Sequences

3-110-1 Sequence Number [ID] 110

3-110-2 Molecule Type DNA
3-110-3 Length 20

3-110-4 Features Location/ source 1..20

Qualifiers mol_type=other DNA

organism=unidentified

NonEnglishQualifier Value

3-110-5 Residues accagtccgg aggggagggc 20
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