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

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 Université de Nantes, renamed
Nantcs Universit¢ on January 01, 2022, 1 Quai de Tourville, 44035 Nantcs, 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.

Where permitted, the subject matter of each of the above-referenced applications is
mcorporated by reference in its entirety.

Incorporation by Reference of Sequence Listing Provided Electronically

An electronic version of the Sequence Listing 1s filed herewith, the contents of which
are incorporated by reference in their entirety. The electronic file was created on July 19,
2022, is 484 kilobytes in size, and 1s titled 5503PCSEQ001. 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

Provided are compositions containing extracellular vesicles from microalgac (MEVs)
that are exogenously loaded with bioactive cargo and/or other cargo of interest, such as for
therapeutic, industrial, diagnostic, and cosmctic uscs. Thec MEVs havc a varicty 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,
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 (IncRNAs),
and mRNAs. By virtue of this, EVs derived from mammals and plants have been used
as carriers for short interfering RNA (siRNA) delivery, mictoRNA (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
varicty of routcs of administration and that can target or dcliver cargo to cclls, organs,
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,
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
resulting compositions, thus, contain MEV's 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/MLV can be known. A large variety of bioactive molecules, including
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 vifro, 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 Chlorellu 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) [rom 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 siIRNA, 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 uscs, 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 uscs 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
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,
oligonucleotides, and proteins, and complexes, and diagnostic molecules, such as
detectable markers, molecules that are cosmetics, and molecules that act as anti-
mnfectives 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 uscs for the MEVs for trecatment of the discascs
and disorders are provided as are methods of diagnosis.

The resulting cargo-loaded MEVs have applications in a varicty of ficlds,
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
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
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,
diseases, disorders, and conditions caused by or involving a pathogen, such as a

bacterium, virus, or parasite.
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Target tissues for treatment/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, [or 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 molcculc that has been introduced into the isolated extracellular

15 vesicles, whereby the vesicles in the composition that contain heterologous bioactive
molccule cargo contain substantially the same bioactive molccule 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 Chlorella, such as, but are

20 not limited to, Chlorella selected from among Chlorella ellipsoidea, Chlorella
pyrenoidosa, Chlorella sorokiniana, Chlorella vuigaris, 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.
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The cargo includes any molecules that are intended for delivery to oron 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
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
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 modificd biopolymer. The biopolymer can be a nucleic acid or protein that includes
modifications, where the modifications comprise insertions, deletions, replacements,
and transpositions of nuclcotides or amino acid residucs, 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-
life extending moicties, and other modifications that improve or alter pharmacological
dynamic or kinetic properties of the protein.

Nucleic acids, such as DNA and RNA, arec 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
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 (IncRNA). RNA products also include double-stranded RNA
and ribozymes. The cargo also can be an oligonucleotide, such as an anti-sense
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
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-
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-1-deaza-
pseudouridine, 2-thio- 1-methyl-1-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-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-1-deaza-pseudoisocytidine, 1-methyl-1-deaza-
pseudoisocytidine, zebularine, S-aza-zebularine, S-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,
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-
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
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
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
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
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
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,
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 [ragment thereol, or a tumor antigen-specilic antibody or antigen-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. Exemplary antibodies and antigen-binding fragment
thereo( specifically binds to and inhibits one or more of CTLA-4, PD-1, PD-L1, PD-
L2, the PD-1/PD-L1 pathway, the PD-1/PD-L2 pathway, HER2, EGFR, TIM-3,
LAG-3, BTLA-4, HHLA-2, CD28, and other checkpoints or immune suppressors, or
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 nuclcic acid or protein or a nucleic acid encoding a protein that is a
therapeutic product for treatment of cancer, or an infectious disease, or a
ncurodegencrative discasc 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 biocactive molecule, such
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.

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
encode the product under control of eukaryotic regulatory signals and sequences,
mcluding eukaryotic promoters and translation sequences, such as RNA polymerase 11

and III promoters. Exemplary promoters include RNA polymerase Il 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
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
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.
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
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
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
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 [or treatment, or can induce an
Immune response to serve as a vaccine. The MEVs can contain a cargo that comprises
an immunostimulatory protein or an antigen or encodes an immunostimulatory protein
or antigen, whereby the MEV's, upon administration are immunostimulating and elicit
an innate or adaplive 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
includes, but is not limited to, trauma from or involving from among wounds, burns,
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 discascs, disorders, and conditions that can be trcated by the
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
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
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,
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
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,
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,
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
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
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
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
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
the MEVs can be delivered in vivo or in vitro. Exemplary of nucleic acids are coding
RNA or non-coding RNA, such as heterologous messenger RNA (mRNA), long non
coding RNA (IncRNA) comprising a SORF, a long non-coding RNA (IncRNA), a
short hairpin RNA (shRNA), a small activating RNA (saRNA), and/or a self-
activating RNA. Included is cargo that is hcterologous RN A1, unmodificd mRNA, or
modified mRNA, or RNAI that is siRNA, and/or miRNA. Modified RNA includes
RNA that is modificd to incrcasc 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
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
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
immunomodulatory exo-loaded cargo can increase or decrease production of one or
mote 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.
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);
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);
msulin-like growth factor-I and-II; crythropoictin (EPO); ostcoinductive factors;
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
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 functions, 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 vaceine or as a vaccine to treat an existing discase,
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 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. 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
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;
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
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.
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.

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
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



WO 2023/001894 PCT/EP2022/070371

10

15

20

25

30

-16-

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
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
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
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
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-
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
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 Sjogren'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
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
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
cndocrine ncoplasia, or polycystic ovary syndrome (PCOS), or primary
hyperparathyroidism, or other disease of the endocrine tissue), or a disease of
hacmopoictic or lymphoid tissucs (such as Fanconi ancmia, or thrombocytopcnia, 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
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 discases by appropriate selection of a route of administration and a
formulation for such route. For example, the MEV'S 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
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 largets
the respiratory tract and/or the lungs for treatment or treats respiratory diseases.

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 in(lammatory
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. 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, mcthods and uscs can be those where the MEVs arc
formulated for intranasal administration, or for mucosal administration, or for
intraocular administration, such as by topical administration onto the cornea or retina,
ot 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.

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
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, Chlorella pyrenoidosa,
Chlorella sovokiniana, Chlorella vulgaris, and Chlorella variabilis. Exemplary
thereof is Chlorella is Chlorella vulgaris.

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 [ormulated (or a route of delivery to
deliver a cargo to a target tissue, such as, for example, the lungs, liver, spleen,
intestine, brain, naso-buccal mucosa, heart, and kidneys. In some embodiments, the
MEVs are Chlorella extracellular vesicles; the Chlorella extracellular vesicles
comprise a heterologous 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
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 compriscs
DNA, plasmids, a therapeutic product or a diagnostic product, a therapeutic RNA
product, such as RNA (RNAI), an anti-scnsc oligonucleotide or a ribozyme 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
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,
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., cefaclor,
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., clindamycin, 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 O, 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, gemitloxacin, grepafloxacin,
lometfloxacin, moxifloxacin, nalidixic acid, norfloxacin, ofloxacin, oxolinic acid,
pefloxacin, pipemidic acid, rosoxacin, rufloxacin, sparfloxacin, temafloxacin,
tosufloxacin, and trovafloxacin); rifampin; streptogramins (c.g., quinupristin, and

15  dalfopristin); sulfonamides (sulfanilamide, and sulfamethoxazole); and tetracyclines
(chlortetracycline, demeclocycline hydrochloride, demethylchlortctracycline,
doxycycline, Duramycin, minocycline, neomycin, oxytetracycline, streptomycin,
tetracycline, and vancomycin). The MEVs can comprise nucleic acid for gene
therapy, such as for treating an inborn etror 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 10" to 10'* per mL are
seeded in a pre-packed column gEV 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 4°C before use.
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Figure 3 provides exemplary images of MEV's 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
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.

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
(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.

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.

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

to the spleen.
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Figures 18A-1 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 ol mice [or each parameter. MEV toxicity was evaluated by chemistry
parameters: ALAT, ASAT, urea and creatine (FIGS. 12A-D, respectively); and 2) by
hematology parameters: red blood cells, hemoglobin, hematocrit, MCV and
eosinophils (FIGS. 12E-I, respectively). The groups were: Group 1 mice administered
100 pl o PBS (White bars) by PO delivery; Group 2 mice were administered 100 pl
of 4*10! MEV/ mouse by PO delivery (bar with black and white tiles); Group 3 mice
were administered 100 pl of 4*10'? MEV/ mouse by PO delivery (bars with vertical
lines); Group 4 mice were administered 100 ul of 4¥10' 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 rcd blood cells; FIG. 18F shows hecmoglobin; FIG. 18G shows
hematocrit; FIG. 18H shows MCV (Mean Corpuscular Volume); and FIG. 181 shows
cosinophils. PO dcsignatcs per os (oral delivery) and IT designates Intratracheal
administration.

Figure 19 shows in vivo delivery and expression of mRNA after topical
instillation of MEVs into the eyes in rabbits.

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
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
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 ol the bioactive [1g22 peptides exogenously loaded
in Chlorella MEVs.
DETAILED DESCRIPTION
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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. BIODISTRIBUTION 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 VIEVs

H. EXAMPLES
25 A Definitions
Unless defined otherwise, all technical and scientific terms used herein have
the same mcaning as is commonly understood by onc ot skill in the art to which the
invention(s) belong. All patents, patent applications, published applications and
publications, GenBank scqucenccs, databascs, 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 MEV's
have been isolated. Cargo can be used interchangeably with “payload.”

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
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
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
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
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
on the average a pre-determined amount of cargo. As a simple example, to load an
average of one molecule of cargo/MEYV, 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 molecule 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 pcts, such as dogs and cats, and zoo animals.

15 As used herein, disease or disorder or condition refers to a pathological or
undcsirable or undesired condition in an organism resulting from a causc 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 pharmaceutical 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 discase. 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
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
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
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 (RNA1) 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.

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.

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'
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
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specific proteins based on the 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 is
typically accomplished by delivery of plasmids or through viral or bacterial vectors.

As used herein, non-coding RNAs are RN As 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
(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, whercby,
with reference to the MEVs provided herein and administration herein, treatment is
ctfceted.

Asused 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
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
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
ORFs (sORFs).

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

RNA, including in long non-coding RNA (IncRNA), circular RNA, and ribosomal
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RNA. sORFs encode proteins, small peptides and peptides that are generally less than
100 amino acids. sSORFs 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; sSORFs generally terminate with a stop codon (UAA, UGA,
and UAG). Many of the products encoded by sSORFs 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
(IncRNA). 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
nucleotide sequences of their corresponding mRNAs. The process is called RNA
interference (RNAL1), 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 (RNA1). Expression of shRNA in cells can be accomplished by delivery
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,
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
RNA, include, but are not limited to, mRNA or messenger RNAs that code for
proteins and peptides, and long noncoding RNAs (IncRNAs) that encode a sSORF

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
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
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
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
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
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
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
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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
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,
to identify corresponding positions, the sequences of amino acids are aligned so that
the highest order match is obtained (see, e.g., Computational Molecular 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 of Sequence Data, Part I, Griffin, AM., and Griffin, H. G,
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 J Applied Math 48:1073).

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

Asuscd herein, an activity ora functional activity of a polypeptide, such as
an antibody, refers to any activity exhibited by the polypeptide. Such activities can be
cmpirically determined. Exemplary activitics includc, but arc 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,
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
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).

Asused 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
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
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
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
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
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')2 fragments, Fv fragments, disulfide-
linked Fvs (dsFv), Fd fragments, Fd' fragments, single-chain Fvs (scFv), single-chain
Fabs (scFab), diabodies, anti-idiotypic (anti-1d) antibodies, or antigen-binding
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 1gY), any subclass (e.g.,
IgG1, 1gG2, IgG3, IgG4, IgA1 and IgA2) or sub-subclass (e.g., IgG2a and IgG2b).

As used herein, nucleic acid refers to at least two linked nucleotides or
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
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-
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,
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.

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
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



WO 2023/001894 PCT/EP2022/070371

10

15

20

25

30

-35-

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
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 (irst 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.

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 uscd herein, the residucs of naturally occurring a-amino acids arc the
residues of those 20 a-amino acids found in nature which are incorporated into protein
by the spccific recognition of the charged tRNA molccule with its cognatc 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.
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,
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.

Asused herein, a peptide contains at least 2 amino acids, and generally fewer
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
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,
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
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
desired functional property is retained by the polypeptide. NH2 refers 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.ER. §§ 1.821 - 1.822, abbreviations for amino acid residues are

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

| Ile Isoleucine
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SYMBOL
L Leu Leucine
T Thr Threonine
\ Val Valine
P Pro Proline
K Lys Lysine
H His Histidine
Q Gln Glutamine
E Glu Glutamic acid
V4 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

10

15

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

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

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

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) Gln; His

Cys (O) Ser

Gln (Q) Asn
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Original Exemplary Conservative
residue substitution(s)
Glu (E) Asp
Gly (G) Ala; Pro
His (H) Asn; Gln
Ile (D) Leu; Val
Leu (L) Ile; Val
Lys (K) Arg; Gln; 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.

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
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), B-alanine/B-Amino-propionic
acid (Bala), 2-Aminobutyric acid (Abu), 4-Aminobutyric acid/piperidinic acid
(4Abu), 6-Aminocaproic acid (Acp), 2-Aminoheptanoic acid (Ahe), 2-
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-
Methylglycine, sarcosine (MeGly), N-Methylisoleucine (Melle), 6-N-Methyllysine
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(MeLys), N-Methylvaline (MeVal), Norvaline (Nva), Norleucine (Nle), 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°
cnd. 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
molccules. The length of a polynucleotide molccule 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
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
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
MEYV, 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
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
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
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,
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 thereol. Genelic therapy can also involve delivery ol an inhibitor or
repressor or other modulator of gene expression.

Asused herein, expression refers to the process by which polypeptides are
produced by transcription and translation of polynucleotides. The level of expression
ol a polypeptide can be assessed using any method known in art, including, (or
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
polypeptide in the cell lysate by ELISA, Coomassie blue staining following gel
electrophoresis, Lowry protein assay and Bradford protein assay.

Asused 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 cncoded by the vector. The nucleic acid contained in the vector is
replicated when the host cell divides, thereby amplifying the nucleic acids.

As uscd herein, a vector is a replicable nucleic acid from which onc 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
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
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
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
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
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
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,
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
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
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
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
(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
another sequence. If there is no similarity, no alignment will be returned. Local
alignment algorithms include BLAST or Smith-Waterman algorithm (Ady. Appl.
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
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 O for non-identities) and
the weighted comparison matrix of Gribskov ef al. (1986) Nucl. Acids Res. 14:6745,
as described by Schwartz and Dayhoff, eds., Atlas of Protein 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
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/Sequence alignment software, 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
global alignment, such as the Needleman-Wunsch Global Sequence Alignment tool
available from NCBI/BLAST

(blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web&Page TYPE=BlastHome); LAlign
(William Pearson implementing the Huang and Miller algorithm (Ady. Appl. Math.
(1991) 12:337-357)); and program from Xiaoqui Huang available at
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
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
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
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%,
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.

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
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,
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
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
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
transient, of the symptoms that can be attributed to or associated with administration

of the composition or therapeutic.
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Asused 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
mterspaced 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.

Asused herein therapeutic activity refers to the in vivo activity of'a
therapeutic polypeptide. Generally, the therapeutic activity is the activity that is
associatcd with trcatment of a discasc or condition.

15 Asused herein, a vaccine refers to compositions comprising the MEVs, such
as thec MEVs cxo-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.

Asused herein, a composition refers to any mixture. It can be a solution,

30 suspension, liquid, powder, paste, aqueous, non-aqueous, or any combination thereof.

Asused 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
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
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
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
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
compositions provided herein contained in articles of packaging.

Asused 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
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 ol readily detectable impurities as determined by standard methods ol analysis,
such as thin layer chromatography (TLC), gel electrophoresis and high performance
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
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.

Asuscd herein, a control refers to a sample that is substantially identical to
the test sample, except that it is not treated with a test parameter, or, if it is a plasma
samplc, it can be from a normal volunteer not affected with the condition of intercst.
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
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
value or range. “About” also includes the exact amount. Hence about 5 amino acids
means about 5 amino acids and also 5 amino acids.

Asused 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
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 [UPAC-IUB Commission on Biochemical
Nomenclature (see, Biochem. (1972) 11(9):1726-1732).

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
(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
microalgae can be grown year round in industrial scale photobioreactors under
controlled cultivation conditions (Adamo ef al. (2021) Journal of Extracellular
Vesicles 10:¢12081).

Algae generally are classified into eleven major phyla: Cyanophyta,
Chlorophyta, Rhodophyta, Glaucophyta, Euglenophyta, Chlorarachniophyta,
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
phycobiliproteins. Chlorophytes have chlorophyll-a and -b, as well as carotenoids,
including B-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
(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 exiracellular vesicles isolated therefrom. The
resulting extracellular vesicles can be loaded by methods such as electroporation, with
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 [or 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
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, gcls, ointments, crcams, and other formulations. They can be used for
therapeutic, diagnostic, theragnostic, cosmetic, and other uses. The extracellular
vesicles can be used to treat discascs and conditions, that include cancers,
inflammatory diseases and conditions in which the immune system plays a role in the
ctiology or symptoms, nervous system disorders, and pathogen infections, including
viral and bacterial and other pathogens. They can be used to treat dermatological
discases and conditions, lung discases and conditions, and gastric discases 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, microalgac EVs (MEVs) have evolved to efficiently pass genetic material and
other kinds of molecules from cell to cell. They orchestrate intercellular and cross-
kingdom communication between cells via exchange of biologically active molecules.
MEY 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.

The MEVs provided herein include Chlorella, 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.

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,
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
overcome natural body barriers (such as oral delivery, or specific lymphoid tissues
dclivery, or nosc-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,
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
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
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
and animal cells that play a role in cell-to-cell communication. Structurally, EVs are
negatively charged lipid bilayer vesicles with a density of 1.13t0 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
cell (Kuruvinashetti et al. (2020) 20" International Conference on Nanotechnology
354-357). EVs also are naturally stable in various biological fluids, immunologically
mert, and can exhibit organ-specific targeting abilities (Picciotto ef al. (2021)
Biomater. Sci. doi:10.1039/d0bm01696a).

EVs contain endogenous lipids, nucleic acids, and proteins. Although results
differ due to variations in isolation techniques and methods of analyzing the data, EVs
gencerally 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
antigen presentation, as well as tetraspanins commonly occur in EVs (Abels and
Breakefield (2016) Mol. Neurobiol. 36(3):301-312). EVs are enriched for cholesterol,
sphingomyelin, glycosphingolipids, and phosphatidylserine (Kuruvinashetti ef al.
(2020) 20 International Conference on Nanotechnology 354-357). Although studies
have identified genomic and mitochondrial DNA in EVs, EVs, as they occur in
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
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) Mol.
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).

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 constitule 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:¢12081).
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/d0bm01696a).

1. Types of Extracellular Vesicles (EVs)

a. Exosomes

There are three primary subtypes of EVs; they are classified based on their
biogencsis, mode of releasce, 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,
carly 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
endosomal sorting complexes required for transport (ESCRT) pathway regulates
MYVB 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
proteins Alix, TSG101, HSC70 and HSP90p 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 o, and
SNARE proteins (Abels and Breakefield (2016) Cell Mol. Neurobiol. 36(3):301-312).

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

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 um. 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
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
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

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
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-
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
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
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.

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
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).

3. General Methods for Isolating EVs

a. Ultracentrifugation
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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
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
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
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
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 ExoMir™ Kit (Bioo Scientific; Austin, TX) is a commercially
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
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
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).

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
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
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
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,
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 but higher purity of isolated
exosomes. These methods also can be used to separate exosomes within mixed
populations of EVs. Immunoallinity capture-based techniques oflen are used aller
ultracentrifugation or ultrafiltration (Doyle and Wang (2019) Cells 8(7):727).
d. Exosome Precipitation

Methods for precipitation of exosomes include precipitation by polyethylene
glycol (PEG) and lectin. In PEG precipitation, the PEG polymer ties-up 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
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
Bioscicneces, Palo Alto, CA) and Total Exosome Isolation Kit (Thermo Fisher
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

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
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
(Zhao et al. (2016) Lab 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 EV's from microalgae
is known in relation to primary and motile cilia/flagella (Picciotto et al. (2021)
Biomater. Sci. doi:10.1039/d0bm01696a). Chlamydomonas flagella are devoid of
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
(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
digests the mother cell wall and is required for the release of daughter cells. [fi88-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).

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
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
concentration of 0.89ES8 to 0.94E8 particles/mL (Kuruvinashetti et al. (2020) 20"

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 blotling o[ proteins
confirmed the presence of EV markers (VES4US, Extracellular vesicles from a
natural source for tailor-made nanomaterials, 2020). Subsequent studies have
identified microalgal small EVs (sEVs) isolated from the marine photosynthetic
microalgal chlorophyte Tetfraselmis 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
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 sharc characteristics of EVs from other sources. The
EV yield (measured by sEV protein content and sEV number) from dUC and TFF was
consistent with reported numbers of isolated EVs, around 10° EV particles/ng 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
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,
heterogencous in size and shape, and possess a lipid-bilayer structure. Compared to
the microvesicles (or large EVs, IEVs) and lysates, the sSEVs were enriched for three
of the four target protein biomarkers (Alix, enolase, HSP70 and B-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
line did not show cytotoxic or genotoxic effects after nanoalgosome treatment.
Furthermore, the nanoalgosome were successfully taken up by the MDA-MB 231 and
1-7 HB2 cell lines (Adamo ef al. (2021) J. Extracell. Vesicles 10:¢12081).
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EVs can be isolated from different microalgae strains, and the microalgac-
isolated EVs exhibit the key features of EVs. Eighteen microalgae strains
(Ankistrodesmus sp., Brachiomonas sp., Chlamydomonas reinhardtii, Dunaliella
tertiolecta, Tetraselmis chuii, Chloromonas sp., Rhodella violacea, Kirchneriella sp.,
Pediastrum sp., Nannochloropsis sp., Cvanophora paradoxa, Cryptomonas
pyrenoidifera, Phaeodactylum tricornutum, Phaeothamnion sp., Diacronema sp.,
Isochrysis galbana, Stauroneis sp., and Amphidinium sp.) [rom 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
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 protcin content, the expression of EV protein markers (e.g., Alix, Hsp70,
enolase, and [-actin), the total scattering signal (measured by dynamic light
scattcring, DLS) or total particle number (mcasurcd by NTA), and the sEV avcrage
size and size range. These promising EV-producing strains include Cyanophora
paradoxa, Tetraselmis chuii, Amphidinium sp., Rhodella violacea, Diacronema sp.,
Dunaliella tertiolecta, Phaeodactylum tricornutum, Pediastrum sp., and
Phaeothamnion sp. Specifically, the data for Cyanophora paradoxa showed ~2x10°
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
toxicity on the tumorigenic MDA-MB 231 breast cancer or C2C12 myoblast cell
lines, neither over time 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/d0bm01696a). Such studies
have not considered Chlorella species.

EVs also have been isolated from Synechocystis sp. 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.3.1s-38027/v1). EVs were isolated using
differential ultracentrifugation and filtration, and the resuspension was shown to
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 EV's had diameters between 24-450 nm, with an
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 EV's
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
nitrogen recovery), and proteomic analyses identified many flagellar-associated
membrane proteins in microalgal EVs (Zhao et al. (2020) doi:10.21203/rs.3.1s-
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
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
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
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) 20" 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
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
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
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
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
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
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
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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 (or growth, manipulation, and administration of drugs that other species
and EVs do not provide. Green algae belong to phylum Chlorophyta, and encompass
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
pm in diameter), unicellular, spherical in shape, non-motile, and contain a single
chloroplast, and some have a rigid cell wall (Blanc et al. (2010) Plant Cell
22(9):2943-2955).

Molecular analyses have separated Chlorelia species into two classes of
chlorophytes: the Trebouxiophyceae, which contains the true Chlorella; and the
Chlorophyccac. For usc herein, Chlorella specics include any that can be or that arc
used as food complement or that can be consumed by humans or other animals, such
as livestock. Excmplary specics include, but arc not limited to, the specics: Chlorella
ellipsoidea, Chlorella pyrenoidosa, Chlorella sorokiniana, Chlovella vulgaris, and
Chlovella variabilis.

True Chlorella species are characterized by glucosamine as a major
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
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.
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 ef af. 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,
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)
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
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
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
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 NC64 A nuclear genome (GenBank
Accession No. ADIC00000000.1) is 46.2 Mb, and composed of 12 chromosomes. The
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 ol the gametic cell walls and allow gamele (usion, also were identified in
NC64A. Additionally, an ortholog of the Chlamydomonas GCSI protein, which is
essential for cell fusion, occurs in NC64A (Blanc ef al. (2010) Plant Cell 22(9):2943-
2955). The primary genes involved in meiosis also occur in the Chlorella vulgaris
211/11P 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.
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 Chlorelia
could include a diploid phase.

Similarly, while flagella have not been observed in NC64A, orthologs of the
Chlamydomonas flagellar proteins were identificd in the NC64A genome, including
orthologs to the intraflagellar transport (IFT) proteins IFT52, IFT57, and IFTS8S,
kinesin-2 motor protcin FLAS, the kincsin-associatcd protcin KAP, and protcins
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,
and DOE1412, reveals the presence of sex- and flagella-related genes (Hovde ef 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. APJO00000000); Chlorella
sorokiniana UTEX 1602 (GenBank Accession No. LHPG00000000) and Chlorella
sp. strain SAG 241.80 (Micractinium conductrix; GenBank Accession No.
LHPF00000000) (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. LDKB00000000), UMT-M1 (Teh et al. (2019) Data Brief
27:104680; GenBank Accession No. VINP00000000), UTEX 259 (GenBank
Accession No. VATW00000000) and NJ-7 (Wang et al. (2020) Mol. Biol. Evol.
37(3):849-863; GenBank Accession No. VATV00000000).
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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
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
and non-immunogenic in humans.

Chlorella has been used in a variety of biotechnology applications, including
biofuels, sequestering CO2, producing molecules of high economic value, or
removing heavy metals from wastewaters (Blanc er al. (2010) Plant Cell 22(9):2943-
2955). Chlorella species show metabolic flexibility in response to environmental
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 (Zuiiiga et al. (2016) Plant Physiol. 172(1):589-602).

Chlorella species also can be genetically modified by Agrobacterium-
mediated transformation. A study by Cha er 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
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,
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
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
structure and function of various genes can be known. Phylogenetically, Chlorella 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
molccular biological featurcs shared with cukaryotces is the intraccllular machinery
that involves the dicer enzyme system for processing exogenous RNA into siRNA.
Chlorella is autotrophic; unlikc mammalian and other animal cclls, it can thercfore 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
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-
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
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 (or higher
plants. The glycosylation pattern of membrane proteins in Chlorella is
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.

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
payload), including, but not limited to, nucleic acid molecules, including, for example
RNAI, plasmids, anti-sense nucleic acids, nucleic acids encoding the RN A1 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
animal hcalth, agricultural applications, genc therapy applications, including delivery
genes, modification of genes with gene editing systems, and gene silencing nucleic
acids, cosmctic applications, dermatological applications, diagnostic applications,
industrial uses, and others. The MEVs can deliver nutrients, or regulators of gene
pathways to producc a beneficial product, and can be used to deliver gene editing
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 but not limited to, cardiovascular diseases, metabolic diseases,
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
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
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
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
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
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
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,
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
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
(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
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).

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,
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.
"MYCN siRNA siMYCN-1: sense 5'-CGGAGATGCTGCTTGAGAA-3' 90
cocktail siMYCN-2: sense 5'-CGGAGTTGGTAAAGAATGA-3' N
siMYCN-3: sense 5'-CAGCAGTTGCTAAAGAAAA-3' 92
MYCN siRNA sense 5-CAGCAGUUGCUAAAGAAAAUU-3 93
antisense 5-UUUUCUUUAGCAACUGCUGUU-3' 94
SMYCN siRNA 5~-UGAUCUGCAAGAACCCAGA-3' 95
“MYCN ASO 5-AAC GTT GAG GGG CAT-3' 96
SRAS Synthsetic Syn-miR-143s
miRNA #1: Wild type
8 3-GGUCUCUACGUCGUGACGUGGAGU-5’ 97
AS 5-UGAGAUGAAGCACUGUAGCUCAGG-3’ 98
#12: F/Ome type
8 3- GGUCUCUACGUCGUGACGUGGAGU-5’ 97
AS 5-U"G*"AGAUGAAGCACUGUAGCUCAMTAIT-3' 99
Key: N (italicized): 2’-F RNA
N (bold): 2’-Ome RNA
N (normal font):RNA
PS8
N (underlined): mismatch
SRAS siRNA siR-KRAS: 5-AAUGCAUGA CAACACUGGAUGACCG-3' 100
siR-HRAS: 5-CCAUCCAGCUGAUCCAGAACCAUUU-3’ 101
’RAS siRNA GGACUCUGAAGAUGUACCUAGGUACAUCUUCAGAGUCC | 102
Smutated K- | ASO 5-CTACGCCACAAGCTCCA-3’ 103
RAS
*MYC, miRNA Homo sapiens microRNA 34a (MIR34A), microRNA 28
BCL2
10BCL2 3p-siRNA sense GCAUGCGGCCUCUGUUUGA 104
anti-sense CGUACGCCGGAGACAAACU 105
TBCL2 ASO TCT CCC AGC GTG CGC CAT 106
12PLKA1 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'-0O-methylated modified nucleotides in bold
BPLKA1 siRNA 5-AAGGGCGGCUUUGCCAAGUGC-3’ 109
MPLKA1 ASO P12: ACC AGT CCG GAG GGG AGG GC 110

1 Nara ctal. (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 MY CN amplification

2 Maeshima et al. (2020) Nucleic Acid Ther. 30(4):237-248; MYCN Silencing by RNAi
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

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

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. Pharm. 561:114-123; CD44 targeted delivery of siRNA by
using HA-decorated nanotechnologies for KRAS silencing in cancer treatment

8 Nakada ct al. (2001) Pancreatology 1(4):314-319; Antiscnsc oligonucleotides specific
to mutated K-ras genes inhibit invasiveness of human pancreatic cancer cell lines

9 Adams et al. (2015) Expert Opin. Ther. 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
silencing and Rig-I activation against melanoma

11 Szegedi et al. (2008) Pathol. Oncol. Res. 14(3):275-279; Bcel-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
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 et al. (2008) Neoplasia 10(3):223-234; Downregulation of Plk1 expression
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-proly! cis-trans isomerase FKBP4 is (SEQ ID NO:1):

MTAEEMKATESGAQSAPLPMEGVDISPKODEGVLKVIKREGTGTEMPMIGDRVEVHY TGW
LILDGTKEDSSLDRKDKESEFDLGKGEVIKAWDZAIATMKVGEVCHITCKPEYAYGSAGSPP
KIPPNATLVFEVELFEFKGEDLTEEEDGGIIRRIQTRGEGYAKPNEGAIVEVALEGYYKD
KLEDORELRFEIGEGENLDLPYGLERAIQRMEKGEHSIVYLKPSYAEGSVGKEKIQI PPN
AELKYELHLKSFEKAKESWEMNSEEKLEQST ZVKERGTVYFKEGKYKQALLOYKKIVSWL
EYESSESNEEAQKAQALRLASHLNLAMCHLKLOAZSAAZESCNKALELDSNNEKGLERRG
EAHLAVNDFELARADFOKVLQLYPNNKAAKTQLAVCQQRIRROLAREKKLYANMEERLAE
EENKAKAEASSGDIIPTDTEMKEREQKSNTAGSQSQVETEA

The tetratricopeptide repeat (TPR) domain 260-400 is (SEQ ID NO:2):

MNSEEKLEQST - VKERGTVYFKEGKYKQALLQYKKIVSWLEYESSEFSNEEAQKAQALRLA
SHLNLAMCHLKLOAFSAAIESCNKALELDSNNEKGLIRRGEAOLAVNDEFELARADZQKVL
QLYPNNKAAKTQLAVCQQRI

A relatively simple in vitro model was developed by a group from Institut
National de la Santé et de la Recherche Médicale, Université Paris X1 and they
described their studies (see, Chambraud et al. (2007) FASEB J. 21(11):2787-97; and
Chabraud et al. (2010) Proc. Natl. Acad. Sci. U.S.A. 107(6):2658-63). The eftect of
depletion of FKBP52 in PC12 cultured cells was examined by introducing two
diffcrent small, interfering RNA (siRNA) duplexes specific for rat FKBP52, named

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2023/001894 PCT/EP2022/070371

10

15

20

25

30

74

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 ol 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,
FKBPS52 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
treated with NGF. No significant modification could be observed in cells transfected
with controls. In another study, Chambraud er 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 clement was uscd. The system allows the gencration of a stably
transformed PC12 cell line to determine a cellular role for FKBP52. Among clones
that were positively tested, onc clone, so-called H7C2, was sclected and uscd 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 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
without Dox. In PC12 cells, FKBP52 expression was unchanged after treatment with
NGF. As expected, in both PC12 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
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.
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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 o/ 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 itsell 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 ef a/. showing that the loss of FKBP52 in PC12 cells
results in the formation of neurite extensions. The FKBP52 eftect on neurite length
could be explained by the binding of Tau to FKBP52, removing Tau from
microtubules. The prevention of Tau accumulation by overcxpression 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 scquences 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 Type of Sequence(s) SEQ ID
gene sequence NO.
EGFP SiRNA sense: 5'-GCAAGCUGACCCUGAAGUUCAUUU-3' 35

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’-CAACCAUUUCAUUACCUCUGUUUG- 63
operon) 5’

luxB siRNA sense: 5’-AUGUUAAGUUGAAUAAGUUCUGCA-3’ 64
(Lux antisense:3’-UGCUCUUGAAUAAGUUGAAUUGAU- 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®); alkyl sullonates such as busullan,
improsulfan and piposulfan; androgens such as calusterone, dromostanolone
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, carminomyecin, carzinophilin, chromomycin, dactinomycin, daunorubicin,
detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin, epirubicin, esorubicin,
idarubicin, marcellomycin, mitomycin, mycophenolic acid, nogalamycin, olivomycin,
peplomycin, portiromycin, puromycin, quelamycin, rodorubicin, streptonigrin,
streptozocin, tubercidin, ubenimex, zinostatin, and zorubicin; anti-estrogens including
for cxamplc tamoxifen, raloxifene, aromatase inhibiting 4(5)-imidazolcs, 4-

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,
triethylenephosphoramide, triethylenethiophosphoramide and trimethylol melamine;
folic acid replenisher such as folinic acid; nitrogen mustards such as chlorambueil,
chlornaphazine, chlorophosphamide, cstramusting, ifosfamide, mechlorcthamine,
mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine,
prednimusting, trofosfamidc, and uracil mustard; nitrosourcas such as carmusting,
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, carmofur, 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);
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;
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);
cyclophosphamide; thiotepa; chlorambucil; gemcitabine; 6-thioguanine;

mcrcaptopuring; methotrexate; ctoposide (VP-16); ifostamide; mitomycin C;
mitoxantrone; vincristine; vinorelbine; Navelbine *; Novantrone; teniposide;

daunomycin; aminopterin; Xeloda@); ibandronate; CPT-11; retinoic acid;
esperamycins; capecitabine; and topoisomerase inhibitors such as irinotecan.
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
1o, phosphate-containing prodrugs, thiophosphate-containing prodrugs, sullate-
containing prodrugs, peptide-containing prodrugs, D-amino acid-modified prodrugs,
glycosylated prodrugs, beta-lactam-containing prodrugs, optionally substituted
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.

Orther cargo include, for example, anti-angiogenic agents. Anti-angiogenic
agents can be a small molccule or protein, such as an antibody, Fc fusion, and
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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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
fragment), antithrombin I1I, angiozyme, ABT-627, Bay 12-9566, BeneFin,
bevacizumab, bisphosphonates, BMS-275291, cartilage-derived inhibitor (CDI), CAI,
CD359 complement fragment, CEP-7055, Col 3, Combretastatin A-4, endostatin
(collagen XVIII fragment), farnesyl transferase inhibitors, fibronectin fragment,
GRO-beta, halofuginone, heparinases, heparin hexasaccharide [ragment, HMV833,
human chorionic gonadotropin (hCG), IM-862, interferon alpha, interferon beta,
interferon gamma, interferon inducible protein 10 (IP-10), interleukin-12, kringle 5
(plasminogen fragment), marimastat, metalloproteinase inhibitors (e.g., TIMPs), 2-
methoxyestradiol, MMI 270 (CGS 27023 A), 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, SU11248, tetrahydrocortisol-S, tetrathiomolybdate, thalidomide,
thrombospondin-1 (TSP-1), TNP470, transforming growth factor beta (TGF-f),
vasculostatin, vasostatin (calrcticulin 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; pytrolopyrimidines, such as CGP 59326,
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 ErtbB-encoding nucleic acid);
quinoxalines (U.S. Pat. No. 5,804,396); tyrphostins (U.S. Pat. No. 5,804,396); PTK-
787 (Novartis/Schering A G); pan-ErbB inhibitors such as C1-1033 (Pfizer);
Affinitac™ cancer treatment (ISIS 3521; Isis/Lilly); Imatinib mesylate (STI571,
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-1C11 (ImClone); or as
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), gelitinib (Iressa® medication, ZD 1839, AstraZeneca), and OSI-774
(Tarceva® medication, OSI Pharmaceuticals/Genentech).

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 prolileration, 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-
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,
prednisonce, prednisolone, triamcinolone, azulfidine cicosanoids such as
prostaglandins, thromboxanes, and leukotrienes; as well as topical steroids such as
anthralin, calcipotricne, clobctasol, and tazarotenc); cytokines such as TGFf, [FNa,
IFNB, [FNy, IL-2, IL-4, IL-10; cytokine, chemokine, or receptor antagonists including
antibodies, soluble receptors, and receptor-Fe fusions, such as those against 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, [CAM,
IFNa, IFNB, IFNy, IFNAR, IgE, IL-1, IL-2, IL-2R, IL-4, I[L-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,
TGFB, TNFa, TNF, TNF-R1, T-cell receptor, including Enbrel® (etanercept),
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,
hydroxychloroquine, leflunomide, malononitriloamides (e.g., leflunomide),
methotrexate, minocycline, mizoribine, mycophenolate mofetil, rapamycin, and

sulfasalazine.
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Other cargo include cytokines which include, but are not limited to
lymphokines, monokines, and traditional polypeptide hormones. Included among the
cylokines are growth hormones such as human growth hormone, N-methionyl human
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 [actor; [ibroblast growth [actor; prolactin; placental
lactogen; tumor necrosis factor-alpha and -beta; Miillerian-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-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); interleukins (ILs) such as IL-1, IL-1alpha,
IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, [L-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
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
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 aeruginosa or Staphylococcus aureus infections in subjects
with cystic fibrosis, and sinus infections, which can be treated by local administration,
such as by inhalation of acrosols 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,

5  hutirosin, dibekacin, gentamicin, kanamycin, neomycin, netilmicin, paromomycin,
ribostamycin, sisomicin, and spectinomycin), aminocyclitols (e.g., spectinomycin),
amphenicol antibiotics (e.g., azidam[enicol, chloramphenicol, (lorfenicol, 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,
cefpiramide, cefpirome, cefprozil, cefuroxime, cefixime, cephalexin, and cephradine),
cephamycins (cefbuperazone, cefoxitin, cefminox, cefmetazole, and cefotetan);
lincosamides (e.g., clindamycin, and lincomycin); macrolide (e.g., azithromycin,
brefeldin A, clarithromycin, crythromycin, roxithromycin, and tobramycin),

15  monobactams (e.g., aztreonam, carumonamn, and tigemonam); mupitocin;
Oxaccphems (e.g., flomoxet, 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 O, 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 (chlortetracycline, 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 MEV's 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
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

d. Surfactants

e. Other Methods
4. Exemplary Cargo and Exemplary Uses of the Exogenously
Loaded MEVs
a. Cargo

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, RNA,
such as siRNA, and anti-sense RNA, or anti-sense DNA (ASO), to silence genes, such
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
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

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
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 ef al. (2019c) bioRxiv, doi:
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
as to induce protection against these organisms.

In Drosophila and Caenorhabditis, RNA1 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,
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
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-
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,
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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
which lack an enzymatic function); moreover, RNAI can he 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
provided under the trademark Panorex® (edrecolomab); anti-4-1BB antibodies; anti-
4Dc antibodies; anti-A33 antibodies such as A33 and CDP-833; anti-o1l integrin
antibodies such as natalizumab; anti-a4f7 integrin antibodies such as LDP-02; anti-
aVp1 integrin antibodies such as F-200, M-200, and SJ-749; anti-a V3 integrin
antibodics such as abciximab, CNTO-95, Mab-17E6, and Vitaxin® antibodics; anti-
complement factor 5 (C5) antibodies such as 5G1.1; anti-CA 125 antibodies such as
sold or provided undcr the trademark OvaRex® (orcgovomab); anti-CD3 antibodics
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
HB2; anti-CD19 antibodies such as B43, MT-103, and Oncolysin B; anti-CD20
antibodies such as 2H7, 2H7.v16, 2H7.v114, 2H7.v115, 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
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
ozogamicin), Oncolysin M, and Smart M195; anti-CD38 antibodies; anti-CD40
antibodies such as SGN-40 and toralizumab; anti-CD40L antibodies such as 5¢8,
antibodies sold under the trademark Antova®, and IDEC-131; anti-CD44 antibodies
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such as bivatuzumab; anti-CD46 antibodies; anti-CD352 antibodies such as those sold
under the trademark Campath® (alemtuzumab); anti-CDS55 antibodies such as SC-1;
anti-CD356 antibodies such as huN901-DM1; anti-CD64 antibodies such as MDX-33;
anti-CD66e antibodies such as XR-303; anti-CD74 antibodies such as IMMU-110;
anti-CD&0 antibodies such as galiximab and IDEC-114; anti-CD89 antibodies such as
MDX-214; anti-CD123 antibodies; anti-CD 138 antibodies such as B-B4-DM1; anti-
CD146 antibodies such as AA-98; anti-CD 148 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
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)
antibodics such as sibrotuzumab; anti-ferritin antibodics such as NXT-211; anti-FGF-
1 antibodies; anti-FGF-3 antibodies; anti-FGF-8 antibodies; anti-FGFR antibodies,
anti-fibrin antibodics; anti-G250 antibodics such as WX-G250 and thosc sold undcr
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-gplIb/IIla antibodies such as ReoPro; anti-heparinase antibodies; anti-
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
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-Mucl
antibodies such as BravaRex and TriAb; anti-NCAM antibodies such as ERIC-1 and
ICRT; anti-PEM antigen antibodies such as Theragyn and Therex; anti-PSA
antibodies; anti-PSCA antibodies such as 1GS8; 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-f3 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-R1 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 BEC?2 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, nuclcic acid moleculcs, dctectable marker proteins and
15  tags, small molecule drugs, gene editing systems, and others, and combinations
thereof for delivering therapeutic moleculces, scrving as vaccines, and for usc 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
discases 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, Spinocercbellar
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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,
in{lammaltory or autoimmune diseases (e.g., ischemia or reper[usion 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 [ibrosis, acule
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; Europcan 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 molccule
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
selectin, 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, dermis 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 (Gyorgy ef 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 inlection in the host, or assembly of the next
generation of pathogen. Pathogens can include, for example, RNA and DNA viruses
such as arenaviruses, coronaviruses, influenza viruses, paramyxoviruses, flaviviruses
(e.g., West Nile virus), picornaviruses (e.g., Coxsackievirus, Poliovirus, and
Rhinovirus), thabdoviruses, (iloviruses, retroviruses (e.g., lentiviruses, and Rous
sarcoma virus), adenoviruses, poxviruses, herpes viruses, human papilloma viruses,
cytomegaloviruses, hepadnaviruses (e.g., Hepatitis B and C), rotaviruses, respiratory
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
2004257373 A1, 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
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
not limited to, lysosomal storage disorders, metabolic disorders of the urea cycle,
SMNI-related spinal muscular atrophy (SMA); amyotrophic lateral sclerosis (ALS);
GALT-related galactosemia; cystic fibrosis (CF); SLC3A1-related disorders including
cystinuria; COL4A5-related disorders including Alport syndrome;
galactocerebrosidase deficiencies; X-linked adrenoleukodystrophy and
adrenomyeloneuropathy; Friedreich's ataxia; Pelizacus-Merzbacher discase; TSC1
and TSC2-related tuberous sclerosis; Sanfilippo B syndrome (MPS IIIB); CTNS-

related cystinosis; the FMR 1-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 C1; the neuronal ceroid lipoluscinoses-related diseases
including Juvenile Neuronal Ceroid Lipofuscinosis (JNCL), Juvenile Batten disease,
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;
CDKL5-related Atypical Rett Syndrome; Kennedy's disease (SBMA); Notch-3
related cerebral autosomal dominant arteriopathy with subcortical infarcts and
leukoencephalopathy (CADASIL); SCN1A and SCN1B-related seizure disorders; the
Polymerase G-related disorders, including Alpers-Huttenlocher syndrome, POLG-
related sensory ataxic neuropathy, dysarthria, and ophthalmoparesis, and autosomal
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.
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 Il CRISPR system incorporates sequences from
invading foreign nucleic acids, such as DNA from viruses or plasmids, between
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 (rom the (oreign DNA and a part ol the
CRISPR repeat. Each crRNA hybridizes with a second transactivating CRISPR RNA
(tractrRNA) and these two RNAs complex with and direct the Cas9 nuclease to cleave
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 tractrRNA, into a

cell, the cell's genome can be cut at a desired location, allowing existing genes to be
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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 Cpf1 to effect genome modification, and can be
delivered in lipid nanoparticles, EVs and other vesicles (see, e.g., International Pub.
Nos. WO 2017/161010, WO 2019/238626, and WO 2020/097540).

MEV:s 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
(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-
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.
WO02015110957A2 and WO2019018349A1; 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
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,
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,
ankylosing spondylitis, theumatoid 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
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
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
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,
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
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
(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 [ymphoma,
non-Hodgkin lymphoma, medulloblastoma, Merkel cell carcinoma, mesothelioma,
metastatic squamous neck cancer with occult primary, mouth cancer, multiple
endocrine neoplasia syndrome, multiple myeloma/plasma cell neoplasm, mycosis
fungoides, myelodysplastic/myeloproliferative diseases, myelogenous leukemia,
chronic myeloid leukemia, myeloma, nasal cavity and paranasal sinus cancer,
nasopharyngcal carcinoma, ncuroblastoma, oral cancer, oropharyngcal canccr,
osteosarcoma/malignant fibrous histiocytoma of bone, ovarian cancer, ovarian
cpithclial cancer (surface cpithelial-stromal tumor), ovarian germ ccll 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
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), Sézary syndrome,
skin cancer (nonmelanoma, melanoma), small intestine cancer, squamous cell,
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, Waldenstrém
macroglobulinemia, and/or Wilms’ tumor) (see, e.g., International Pub. Nos. WO
2017/203260 and WO 2019/155060A1; and U.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 ol poultry diseases and resistance (o virulent pathogens can be enhanced in
plants and animals by selective modulation of the miRNA pathway (see, International
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,
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
cosmctic and dcrmatological applications. For cxample, skin carc products such as
creams, lotions, gels, emulsions, ointments, pastes, powders, liniments, sunscreens,
and shampoos comprising EVs, particularly from stem cclls, 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
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 clucidated,
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
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.

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
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
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
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
(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)
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
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-
pseudouridine, 2-thio- 1-methyl-pseudouridine, 1-methyl-1-deaza-pseudouridine, 2-
thio-1-methyl-1-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-
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-1-deaza-
pseudoisocytidine, 1-methyl-1-deaza-pseudoisocytidine, zebularine, 5-aza-zebularine,
S-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, 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-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-
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
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 [luorescent protein (EGFP; SEQ ID NO:10), a lucilerase
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 1D
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
agonizes expression of a gene, or inhibits or agonizes a gene product. Exemplary of
such modulators, arc RNAis, such as, for cxamplc, siRNAs, miRNAs, shRNAs,
peptides and/or tetratricopeptides. For example, siRNAs and ASOs targeting EGFP
(SEQ ID NOs:5 and 6), firetly lucifcrase (SEQ 1D 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.

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
receptors; oncogenes; tUmMor 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
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-
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
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, membranc transportcrs, nuclcotide binding protcins, heat shock proteins,
CRISPR-associated proteins, cytokines, cytokine receptors, caspases and any
combination and/or derivatives thercof (sce, 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
peptidyl-prolyl cis-trans isomerase FKBP4 is (SEQ ID NO:1):

MTAEEMKATESGAQSAPLPMEGVDISPKQODEGVLKVIKREGTGTEMPMIGDRVEVHY TGW
LILDGTKEDSSLDRKDKESEDLGKGEVIKAWDZAIATMKVGEVCHITCKPEYAYGSAGSPP
KIPPNATLVFEVELFEFKGEDLTEEEDGGIIRRIQTRGEGYAKPNEGAIVEVALEGYYKD
KLEDQRELRFEIGEGENLDLPYGLERATIQRMEKGEHSIVYLKPSYAFGSVGKEKEQI PPN
AELKYELHLKSFEKAKESWEMNSEEKLEQST ZVKERGTVYTKEGKYKQALLOYKKIVSWL
EYESSEFSNEEAQKAQALRLASHLNLAMCHLKLOAZSAAZESCNKALELDSNNEKGLERRG
EAHLAVNDFELARADFOKVLQLYPNNKAAKTQLAVCQQRIRROLAREKKLYANMEERLAE
EENKAKAEASSGDHPTDTEMKEEQKSNTAGSQSQVETEA

The tetratricopeptide repeat (TPR) domain 260-400 is (SEQ ID NO:2):

MNSEEKLEQST-VKERGTVYFKEGKYKQALLQYKKIVSWLEYESSEFSNEEAQKAQALRLA
SHLNLAMCHLKLQAF SAAIESCNKALELDSNNEKGLFRRGEAHLAVNDFELARADZQKVL
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
available and was developed by a group from Institut National de la Santé et de la

Recherche Médicale, Université Paris XI (see, Chambraud et al. (2007) FASEBR .J.
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21(11):2787-97; and Chabraud ef 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
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
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 e?
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-
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
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
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
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
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-
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
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
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! | GT1 sense: 5'- 75
TACACTGTGGAATTGATCAGCGTTCAGATGACGCTGATCA
ATTCCACAGTTTTTTTT
76
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Target Type of Sequence(s) SEQID
gene sequence NO:

GT1 antisense: 5'-
CTAGAAAAAAAACTGTGGAATTGATCAGCGTCATCTGAA

CGCTGATCAATTCCACAGTGTA 77
GT?2 sense: 5'-
TACTTGATCAGCGTTGGTGGGATTCAGATGATCCCACCAA
CGCTGATCAATTTTTTIT 78

GT?2 antisense: 5'-
CTAGAAAAAAATTGATCAGCGTTGGTGGGATCATCTGAA

TCCCACCAACGCTGATCAAGTA 79
GTS3 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)

'Lu et al., (2004). RNA silencing in plants by the expression of siRNA duplexes. Nucleic Acids Research,
32(21):el71).

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) Nucleic Acids Research 32(21):¢171); also in
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
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
fragment), antithrombin I1I, angiozyme, ABT-627, Bay 12-9566, BeneFin,
bevacizumab, bisphosphonates, BMS-275291, cartilage-derived inhibitor (CDI), CAL,
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CD359 complement fragment, CEP-7055, Col 3, Combretastatin A-4, endostatin
(collagen XVIII fragment), farnesyl transferase inhibitors, fibronectin fragment,
GRO-beta, halofuginone, heparinases, heparin hexasaccharide [ragment, HMV833,
human chorionic gonadotropin (hCG), IM-862, interferon alpha, interferon beta,
interferon gamma, interferon inducible protein 10 (IP-10), interleukin-12, kringle 5
(plasminogen fragment), marimastat, metalloproteinase inhibitors (e.g., TIMPs), 2-
methoxyestradiol, MMI 270 (CGS 27023 A), 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, SU11248, tetrahydrocortisol-S, tetrathiomolybdate, thalidomide,
thrombospondin-1 (TSP-1), TNP470, transforming growth factor beta (TGF-f),
vasculostatin, vasostatin (calreticulin fragment), ZS6126, and ZD6474.

Heterologous cargo includes immunomodulatory agents that increase or
dccrcase production of onc or more cytokines, up- or down-regulate sclf-antigen
presentation, mask MHC antigens, or promote the proliferation, differentiation,
migration, or activation statc of onc or more types of immunc cclls. Examplcs of
immunomodulatory agents include but are not limited to cytokines such as TGF,
IFNea, IFNf, 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, CCRS, 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, IFNB, IFNy, IFNAR, IgE, IL-1, IL-2, IL-2R, IL-4, IL-5R, IL-6, IL-8,
IL-9 IL-12, IL-13, [L-13R1, IL-15, IL-18R, IL-23, integrins, LFA-1, LFA-3, MHC,
selectins, TGFB, TNFa, TNFB, 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.

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; Miillerian-inhibiting substance;

mouse gonadotropin-associated peptide; inhibin; activin; vascular endothelial growth
[actor; integrin; thrombopoietin (TPO); nerve growth [actors such as NGF-beta;
platelet-growth factor; transforming growth factors (TGFs) such as TGF-alpha and
TGF-beta; insulin-like growth factor-I and-II; 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-1alpha,
IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, TL-11, IL-12; IL-15, a tumor
necrosis factor such as TNF-alpha or TNF-bcta; and other polypceptide factors

15  including LIF and kit ligand (KL).

Other cxemplary heterologous 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
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,
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
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
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,

pessaries, injectable and infusible solution and sustained release forms. See, e.g.,
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Gilman, ef 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, ef al. (eds. 1993)
Pharmaceutical Dosage Forms: Parenteral Medications Dekker, NY; Lieberman, et
al. (eds. 1990) Pharmaceutical Dosage Forms: T1ablets 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
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 and Practice of Pharmacy (Formerly
Remington's Pharmaceutical Sciences)", 19th ed., Mack Publishing Company, Easton,
Pa. (1995).

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
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,
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,
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
Science and Practice of Pharmacy, 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.

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
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
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
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
be determined by using in vitfro 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 HCI, phosphate, citrate, acetate and
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
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
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,
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
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
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
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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
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
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,
1.0,1.5,2.0,25,3.0,3.5,4.0,45,50,55,6.0,6.5,7.0,7.5,80,85,9.0,9.5, 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 atleast 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.

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 MEVs and cargo-loaded MEVs provided herein (see, e.g.,
Medical Applications of Controlled Release, Langer and Wise (eds.), CRC Pres.,
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
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,
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 MEV's 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
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
by administration of the particular MEVs or cargo-loaded MEVs, 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
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
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 (MDI), dry powder inhalers (DPI), nebulizers (e.g., jet or ultrasonic
nebulizers) and other single breath liquid systems), pumps, bags, vials, containers,
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
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
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,
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
concentration, amount or activity of the MEVs 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).

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
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
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
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 MEVs 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 MEVs can be
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
agents, immunosuppressive agents, agents that promote proliferation of hematological
cells, angiogenesis inhibitors, protein tyrosine kinase (PTK) inhibitors, FcyRIIb 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-
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
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 MEVs provided herein are administered multiple times.

F. ADMINISTRATION OF CARGO-LOADED MEVS AND ROUTES OF
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.
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,
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
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
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
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
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
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 eftect, the dosage can be
reduced. A particular regimen and treatment protocol can be established by the skilled
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,
melting point, density, viscosity, flow, stability, and degradation profile. As detailed
in the Examples, the route of administration of the MEV's 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

As discussed above, and demonstrated in the Examples, the MEVs and
compositions containing the MEVs can be considered drug delivery systems in which
the MEVs 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
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
MEV:s 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.
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,
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
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
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 MEV's, and/or
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,
dilferentiation, migration, or activalion state ol one or more types ol 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);
ncrve growth factors, transforming growth factors (TGFs); insulin-like growth factor-I

15 and-II; erythropoietin (EPO); osteoinductive factors; interferons such as interferon-
alpha, -bcta, 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 [ormulated (or 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,
mhalation, 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 ME Vs provided herein can be administered to a subject by

15  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, subcutancous, 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 [or 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.
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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%
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
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
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,
melting point, density, viscosity, flow, stability and degradation profile.

1. Biodistribution of mammalian EVs

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)
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
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 subcutancous doses resulted in reduced EV accumulation in liver
and spleen and enhanced pancreas and gastrointestinal tract accumulation compared
1o 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
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
ol splenic accumulation is caused by EV storage in the spleen rather than uptake by
the spleen (Lai C.P. et al. (2014) ACS Nano 8:483-494). Biodistribution of
mammalian EVs following other routes of administration also has been investigated.
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 arc not employed for oral delivery because of their
low stability at various pH and temperatures, rapid degradation of biomolecules in the
digestive tract, and the limitations of industrial scalc production for oral dosing
(Cheng et al. (2019) Protein Cell 10:295-299). 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
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 ef al. (2021) Nat Commun 12:3950, doi.org/10.1038/s41467-021-
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) Biomaterials. 277:121126. doi:
10.1016/j.biomaterials.2021.121126).

As shown herein in the Examples, and discussed below, MEVs are stable in
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 rom mammalian EVs, including bovine milk EVs,
For example, a striking difference, discussed below, is that the MEVs can be
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
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
administration. Targets and endpoints of the MEVs include, but are not limited to, the
liver, spleen, lungs, the intestines, and brain. Routcs 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,
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,
93% of the cells internalized the MEVS, and this occutred 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
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
(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
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
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
spleen. When ingested orally the MEVss 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, MEV's provide a delivery vehicle for agents for which the
immune system is a target, such as for immune modulating cargo. As discussed
above, the pathway to the white spleen can occur, for example, via activated
lymphocytes and/or phagocytic lymphocytes. Lymphocytes can phagocytose the
MEJVs, 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
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
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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 ol immune cells.
a. Components of the Lymphatic System

The lymphatic system includes lymph, lymphatic vessels and lymphatic
organs (see, discussion in Zgair ef al., (2016) Targeting Immunomodulatory Agents to
the Gut-Associaled 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).

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

The lymphatic system is the body’s second circulatory system. The lymphatic
system is a unidirectional, blind-cnded and thin-walled system of capillary vesscls
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
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
throughout mucous membranes and provide a defensive mechanism against a wide
variety of inhaled or ingested antigens. MALTSs 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
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 [ollicles (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
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
affcerent lymphatics. Lymph fluid subscquently leaves the MLN through cfferent
lymphatics to reach the thoracic duct that drains to the blood.

Pcyer’s patches (PP) arc 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 arcas of PP from the
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.

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
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 ol the (ollicle-associated epithelium ol the GI tract. The antigens interact with
DC in the underlying sub-epithelial dome region. Antigens are presented to local T-
cells in PP by DC.

DC also migrate to the draining MLN where they present antigens to local
lymphocytes. Alternative pathways [or 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
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 administcred MEVs can target gut-associated lymphoid tissuc (GALT).
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, tissucs,
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
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
within the lymphatic system.

Thus, MEVs, including the Chlorella MEVs exemplified herein, can be used
to target immune cells upon oral delivery. As described above, the microalgac MEVs
show a distinct pattern of biodistribution when administered orally. This pattern
includes initial intestine accumulation followed by targeting the spleen, where they
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,
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,
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
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.

As shown herein, upon oral administration the MEV's 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
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 MEV's administered
intravenously. When MEVs are administered by mouth, they reach the spleen after
having passed through the intestine. These results indicate that the MEV's 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,
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
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.

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;

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
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

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.

EXAMPLE 1
Production of Chlorella cells and isolation of Microalgae Extracellular Vesicles
(MEV5s)
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
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.

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 -
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
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™-s!; light cycle: continuous. Biomass
concentration, specific growth rate and biomass productivity of Chlorella were
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 100x 10
Iron* 1000x 1
Nitrate* 100x 10
Trace metals 1000x 1
agar 14
H,O uptol L
pH7

Stock solutions for BG11 medium:

* In case of precipitation, add after sterilization.

PCT/EP2022/070371

Nitrate 100x g/l. | MW pM
NaNO; 150 85| 1764.71
Iron 1000x
Fe-EDTA 3| 344.06 8.72
Salt Mix 100x
KoPOy 4| 173.17 23.10
MgSO4- 7TH20 7.5 246.48 30.43
CaCl; - 2H,0O 3.6| 147.01 24 .49
Na,CO3 2| 105.99 18.87
add HCI if needed
Trace Metals 1000x | g/L | MW uM
H;BO; 29| 61.84 46.25
MnCL - 4H,O 1.8 197.91 9.15
ZnS0, - TH,O 0.2| 287.56 0.77
Na;MoQ4 - 2H>0 0.4] 241.95 1.61
CuSO;- SH,O 0.1| 249.68 0.32
CoCly - 6H-0 0.3 237.93 0.14
B. Production scale-up in a semi-industrial Photobioreactor (PBR)

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 umol-m™s™';

between 150 umol-m-2-s-1 the three first days of each batch, 250 umol-m-2-s-1 days

four and five and 300 umol-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

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 umol-m™-s! 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.
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,
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

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 Genesys™ 10S UV-VIS
spectrophotometer (Thermo Scientific, Massachusetts, USA) and iteratively
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 um GF/C 698 filters (VWR, Pennsylvania, USA) and dried at 120°C until

constant mass was obtained using a DBS 60-30 electronic moisture analyser (KERN
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& 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
step)

The culture harvested from the photobioreactor was centrifuged at 2,700 g for
5 minutes at room temperature [or cell removal. The supernatant was trans(erred 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
um 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 -

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

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 um filters to get rid of the remaining cells.
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-11 medium) at =200 ml/minute (pressure reading at 2/2,5
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
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. MEV:s are then filtered using 0.45 um filters and purified by
ultracentrifugation.

f. The filtered MEVs are loaded on the ultracentrifuge tubes and
centrifuged for 1h at 4°C, at 100000g (27400rpm) (acceleration and
deceleration at 10 max), for example in a SorVall™ WX ultra 80 TST 28.38.
Pellets containing the MEV's are resuspended in 1-2 ml of PBS buffer and
sterilized by filtration using a 0.2 um filter and analyzed the particles by
nanoparticle tracking analysis (NTA; dilute up to 1:1000 before the NTA
analysis).

Protocol for Purification of Chlorella Microalgae Extracellular Vesicles

by Size Exclusion Chromatography (SEC)

When higher purity of MEVs preparations is needed, a last step of purification

is added. The MEV's previously concentrated by TFF and purified by

ultracentrifugation and formulated in PBS at concentration of 10Exp11 to 10Exp13

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

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 ZetaView® engine (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.
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EXAMPLE 2
MEYV characterization
A. Nanoparticle Tracking Analysis (NTA)

MEVs were analyzed for size and dispersity (size distribution) using a NanoSight
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 um filtered) to obtain a concentration within
the recommended measurement range (1-10x10® particles/mL), corresponding to
dilutions of from 1/1000 to 1/10000 depending on the initial sample concentration.

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
are seen. Further settings were set to “automatic” and viscosity to “water”.

For characterization the MEV's 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, ME Vs are diluted 10,000 times in
PBS (1X) and measured in ZetaView® (Particle Metrix GmbH, Ammersee,
Germany).

Table 2, below, shows the results of 3 independent measurements.

SAMPLES (MEVs after SEC) Concentration (MEVs/mL) MEVs Median size (hm) | MEVsZeta potential (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
) 5.7Exp8 2.6 2.3

B. Transmission Electron Microscopy (TEM)
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
were acquired using a Morada digital camera and iTEM software (Olympus, Miinster,
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
thickness of the membrane was estimated as ~5-10 nm.

C. DiR fluorescent labelling

For further characterization studies, MEV's were labelled with DiR, a
lipophilic carbocyanine derivative (1,1'-Dioctadecyl-3,3,3',3'-
Tetramethylindotricarbocyanine Iodide; ThermoFisher Scientific) that has low
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
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 MEV's was measured using a SpectraMax®
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)
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 ul 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 1x 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
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 1x PBS by gentle pipetting and centrifuged again at 100,000g for 30 min.
Finally, the pellet is re-suspended in 1 ml of 1x PBS. The PKH26-labelled MEVs are
stored at 4°C and filtered with 0.45 um 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 um diameters were prepared
and used according to the manufacturer’s recommendation to define the MEV gate.
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

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
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
incubation overnight at 37°C. 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 Chlorella vulgaris. Proteins
exhibiting sequence coverage higher than 10% were identified.

2. Sequence Homology (by BLLAST) of proteins from the proteomic
analysis

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 [rom
other Chlorella species: Chlorella variabilis, Chlorella desiccata and Chlorella
sorokiniana.

- Protein CHLNCDRAFT 26010: annotated as "~ Acetyl-coenzyme A
synthetase », with acetate-CoA ligase, AMP binding and ATP binding activities
(MF), involved in acctyl-CoA biosynthetic process from acctate (Glycolysis,
Gluconeogenesis, Pyruvate, Glyoxylate, Dicarboxylate and Propanoate
metabolisms) (BDP).

- 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
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
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).

- 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 (variabilis, desiccata and
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sorokiniana), 3 of these homologs being characterized in Chlorella sorokiniana:
“chlorophyll a b-binding”, “chlorophyll a b-binding of LHCII type 1
chloroplastic” and “MY ST-like histone acetyliransferase 1”7, 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 vuigaris and to other proteins from different species of
Chlorella (variabilis, 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 | 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 (Chlorella sorokiniana).

- 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 33% 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 “Iytic transglycosylases”, 2 “peptidoglycan-binding” and 1 “spore coat assembly

domain” with respectively 52%, 34%, 42%, 42% and 55% of scquence homology.
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- Hypothetical protein D9Q98 005959 (coverage 12%). No homology in
Chlorella vulgaris. Only 4 homologies with 4 proteins from Chlorella variabilis,
Chlorella desiccata, and Chlorella sovokiniana, whose only 2 characterized:
“elongation factor mitochondrial” (87% of sequence homology, Chlorella
sorokiniana) and “putative elongation (actor Tu mitochondrial” (86% of sequence
homology, Chiorella 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
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, DOQ98 002326,

D9Q98 002347, D9Q98 008273, D9Q98 008254, D9Q98 008251 and

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 Chlorella sorokiniana, whose only 3 are characterized:

99 L6

“cellulosome anchoring cohesin region,” “nascent polypeptide-associated
complex subunit alpha isoform X1 and “Protein CBG24242” (with respectively
43%, 42% and 58% of sequence homology, Chlorella sorokiniana).

- Hypothetical protein D9Q98 009216 (coverage 11%). Highly
homolog lo hypothetical protein D9Q98 009214 and D9Q98 009215 [rom
Chlorella vulgaris (with respectively 98% and 98% of sequence homology). Only
2 homologies with 2 proteins from Chlorella sorokiniana, both characterized:
“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.

PCT/EP2022/070371

Table 3. List of proteins identified by a proteomic approach. Sequence coverage and

number of potential N-glycosylation sites are indicated.

Protein

Sequence
coverage

Potential
Glycosite

Name of the putative protein relevant to the
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
DYQ98 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 scquencing of total RNA scquencing (small

RNAs and long RNAs). Two types of sequencing were performed in this study: total

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-zol™
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° MEV was quantified.

2. Preparation of total RNA library
Total RNA was produced using the NEBNext® Ultra™ [I Directional RNA

library prep kit (New England Biolabs, Ref.: E77608S) 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 [ragments whose size was between 81 and 200
base pairs (see FIG. 4).

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
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 TotalRNA library, the sequencing of the PCR
products was performed on a MiSeq System (Illumina) in 2 X 250 bp using the MiScq
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 theorctical density of clusters
between 800 and 1000 K/mm?. 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
(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?.

H. Bioinformatics analysis

The quality of the reads was evaluated with the FastQC tool
(TotalRNA.R1.fastgc.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 vuigaris reference genome (cvul assembly,
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 [rom public data, do not allow assigning an RNA type lo each
sequence.

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
proteins that were not identified.

The quality of the reads was evaluated with the FastQC tool
(SmallRNA.R1.fastqe.html and SmallRNA.R2 fastqe.html files). Poor quality adapter
sequences and external bases were removed from reads using the cutadapt tool. Reads
werc then aligned to the Chlorella vuigaris reference genome (cvul assembly,
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 cvul genome. The SmallRNA _quantitative measures_filtred.xlsx
file which lists only the genes to which the reads obtained aligned contains only one
gene.

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. MEYV Lipidomics Analysis

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
with 200 pL isopropanol/methanol (1/1, v/v). After adding 5 pL of internal standard
(125 pg/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 um)); chromatographic separation
conditions:
5 e (Column temperature: 40 °C; Flow rate: 0.3 mL/min;
e Mobile phase A: Acetonitrile /water (6:4, v/v, with 10mM Ammonium
formate);
e Mobile phase B: Iso-Propyl alcohol / Acetonitrile (9:1, v/v, with 10 mM
Ammonium formate);
10 e Injection volume: 3 pL (positive ion); 3 uL (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:
e 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%.

e ESI-:Heater Temp 300°C, Sheath Gas Flow rate,45arb; Aux Gas Flow Rate,
15arb; Sweep Gas Flow Rate, larb; spray voltage, 3.2KV; Capillary Temp
350°C; S-Lens RF Level,60%.

20 e Scanning mode: Full Scan (M/Z 70~1050) and data-dependent mass
spectrometry (DD-MS2, TopN = 10); Resolution: 70,000 (primary mass
spectrometry) & AMP;

e 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 O7 N1 P1 | 13265407632.00
LPC(12:0)+Na LPC(12:0)+Na LPC 0.93 C20 H42 O7 N1 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 O5 597367444.40
DG(18:0_16:0)+NH4 | DG(34:0)+NH4 DG 9.76 C37 H76 O5 N1 545916845.40
Cer(d16:0_16:0)+H | Cer(d32:0)+H Cer 8.67 C32 H66 O3 N1 434951801.90
DG(16:0_16:0)+NH4 | DG(32:0)+NH4 DG 9.16 C35 H72 O5 N1 430757024.40
DG(18:0_16:0)+NH4 | DG(34:0)+NH4 DG 9.64 C37 H76 O5 N1 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+0)-H Cer(d35:1+0)-H Cer 7.28 C35 H68 O4 N1 31988627.10
Cer(d20:0_23:0)+HCOO Cer(d43:0)+HCOO Cer 10.63 C44 H88 O5 N1 12403541.83
Cer(d18:0_18:1)-H Cer(d36:1)-H Cer 8.41 C36 H70 O3 N1 5523529.96
Cer(m18:0_13:0)+HCOO | Cer(m31:0)+HCOO Cer 6.75 C32 H64 O4 N1 4409871.47
Cer(d18:0_18:1)-H Cer(d36:1)-H Cer 8.27 C36 H70 O3 N1 3956710.64
Cer(d15:1_18:1)+HCOO Cer(d33:2)+HCOO Cer 6.38 C34 H64 O5 N1 2457056.42
Cer(d15:1_18:1)+HCOO Cer(d33:2)+HCOO Cer 6.51 C34 H64 O5 N1 2373869.91
Cer(d20:2_13:0)0+HCOO Cer(d33:2)+HCOO Cer 4.22 C34 H64 O5 N1 2255771.34
BiotinylPE(31:1)-H BiotinylPE(31:1)-H Bioti 543 C46 H83 O10 N3 1767937.80
nylPE S1P1
Cer(d15:0_18:2)+HCOO Cer(d33:2)+HCOO Cer 4.11 C34 H64 O5 N1 1324275.01

The major lipids species extracted are: Lyso-phosphatidyl-choline (LPC),
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 Chlorella total cell extract. MEVs have longer fatty acids

and are more unsaturated than cell extract. These resulls are summarized in the tables

herein.

J. MEYV 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 C1 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 C7H5NS 135.01 136.02 | 5.58 | 884980308.30
N,N-Dimethyldodecylamine CI4 H3IN 213.25 21425 | 11.70 | 834705736.40
Palmitic Acid Cl6 H32 02 273.27 27427 | 9.56 | 574595945.20
Indole C8H7N 100.03 101.04 | 2.80 | 541857154.80
n/a n/a 101.04 102.05 | 2.79 | 514881461.80
2-(Methylthio)benzothiazole C8H7 N S2 181.00 182.01 | 7.96 | 448808384.80
1-Lauroyl-2-hydroxy-sn- C20 H42 N O7 439.27 44028 | 7.65 | 346845832.20
glycero-3-phosphocholine P
[Similar to: 2- C3IH7N2PS2 165.98 166.99 | 7.96 | 321761664.00
(Methylthio)benzothiazole;
AMass: -15.0236 Da]
2-Amino-1,3.4-octadecanetriol | C18 H39 N O3 317.29 31830 [ 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 CO9HIOCIN 199.04 198.03 | 2.76 | 4768994771.00
02
LPE 14:0; [M-H]- C19H40 N O7 425.25 42425 | 7.65 | 1457941932.00
P
2-Mercaptobenzothiazole C7H5NS2 166.99 16598 | 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 O8 460.21 459.20 | 8.39 | 304244723.20
Xanthine C5H4 N4 O2 152.03 151.03 | 0.98 | 269743132.80
DL-B-Leucine CoHI3NO2 131.09 130.09 | 1.16 | 266337552.60
n/a C2H4N204S 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.

EXAMPLE 3
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
biomolecules

Purified MEVs, as described in Example 1, were diluted in PBS to a specific
concentration (108, 10"9 or 10710). 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 pl), and incubated for 1 or 24 hours for pDNA and 0, 1 or
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 mD) (ug/ml) (%)
4.00E+08 0.05 0 > min
4.00E+09 0.15 0.2 RT 30 min 0
4.00E+10 0.25 0.5 3TC Lh 700
0.35 24h
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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 mD) (ug/ml) (%)
6.00E+08 0.1 0 5 min
6.00E+09 0.5 0.2 RT 30 min 0
1.40E+10 1.0 0.5 37°C 1h 700
6.00E+10 2.0 ’ 24 h
B. Freeze-thaw cycles loading of biomolecules (e.g., proteins, peptides,

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 (1078, 1079, 10710, 10711 and 10712). 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
the MEV suspension (total volume of 500 ul). The mixture of MEV's 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,
ASOs); parameters and values used as variables for sensitivity analysis.

MEYV DNA freezing thawing number of cycles

concentration | concentration temperature temperature

(per ml) (pg/ml)

8.00E+07

1.00E+08

8.00E+08 0.2

9.00E+08 1.0 -80°C o)

1.00E+09 2.0 -196°C e 4

6.00E+09 20

8.00E+09

9.00E+09

6.00E+10
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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) (ug/ml)
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 -196°C 4
9.00E+09 20
6.00E+10
8.00E+10
9.00E+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) (ug/ml)

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 -196°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

Purificd MEVs, as described in Example 1, were diluted in PBS to a pre-
10  determined concentration (1078, 1079, 1010, 10*11 and 1012 MEVs/mL. Next,
various conccentrations 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 pg/ml 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 ([fequency: 20 kHz, wattage: 50 W). Belore

sonication, the signal amplitude was set to 20%, 40%, 50% or 60%. Each sample

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 [or 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) (ug/ml)
4 s ON, 2 s OFF,

8.00E+08 0.2 20 2 min on ice "
8.00E+09 1.0 30s ON, 30 s .

40 6
9.00E+10 2.0 OFF, 2 min on ice

50 8
1.50E+10 20 60 30s ON, 30 s
1.50E+11 OFF on ice

Table 5. 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) (ng/ml)
8.00E+08 30s ON, 305
8 00E+09 0.2 20 OFF, 2 min on icc "
’ 1.0 40 4 sON, 2 s OFF, -
9.00E+10 . . 6
1 40F+10 2.0 50 2 min on ice ]
1.€0E+10 20 60 30s ON, 30 s
N OFF on ice
Table 16. Protocol optimization for sonication loading of proteins (oligopeptides,

olypeptides); parameters and values used as variables for sensitivity analysis.

MEV protein amplitude (Pa) | cycle timing [number of cycles
concentration | concentration
(per ml) (ng/ml)
}28318 2.0 20 305 ON, 30 s 2
1.50E+11 20 58 OFF on ice g
2.00E+11 7
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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.
MEYV protein amplitude (Pa) cycle timing [number of cycles
concentration | concentration
(per ml) (ng/ml)
1.40E+10
1.50E+10
1.50E+11 2.0 20 30 s ON, 30's 4
2.00E+11 20 50 OFF on ice 6
6.00E+11 70 8
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 (10*10). Next, different concentrations of cargos (2 or 20 ug/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)

4.00E+08

9.00E+08

4.00E+09 0.2 10 100

4.00E+10 1.0 RT 11 200

6.00E+10 2.0 20

8.00E+10 20

9.00E+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)
4.00E+08
9.00E+08
4.00E+09
7.00E+09 0.2
1.0 RT 100
1.50E+10 50 65°C 200
4.00E+10 2'0
6.00E+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) (ng/ml)
0.1
6.00E+08 0.5
6.00E+09 1 ) 0 RT 50
1.50E+10 2'0 65°C 100
6.00E+10 1‘ 0 200
9.00E+10 20
E. Sonication and extrusion-assisted active loading (SEAL) of biomolecules

(e.g., proteins, peptides, sSiRNA, 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 (10711). Next, different concentrations of cargos (2 or 20 ug/ml for

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

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) (ng/ml) membrane) | diameter
(nm)
30s
0.2 ON, 9 200,
2.0 20 30s 8 RT followed
1.50E+10 20 OFF 10 by 100
onice

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) (ng/ml) membrane) | diameter
(nm)
30s
20 ON,
1.50E+10 2'0 20 30s 8 RT 10 100
OFF
on ice

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 uL. H2Oz (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 (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
catalase.

G. Active dialysis of biomolecules (e.g., proteins, peptides, sSiRNA, mRNA,
ASOs, plasmids, complexes) using catalase or rhodamine B as exemplary
biomolecules

Hypotonic dialysis is performed by transferring MEVs and rhodamine B
(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 pL 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.

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 pL
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

Purified MEVs, as described in Example 1, were diluted in PBS to a specific
concentration (1078, 10"9 or 10710). 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 MEV's and the cargo was
transferred into a 100 pl electroporation cuvette and placed into a Super
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
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) mumber of |transfer
concentration jconcentration pulses pulse(s)
(per ml) (ng/ml)
8.00E+08 0.2 50 5 0
9.00E+08 1'0 100 10 1 1
1.50E+09 2:0 200 15 6
8.00E+09
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MEV
concentration
(per ml)

DNA
concentration
(ug/ml)

voltage (V)

length (ms)

number of
pulses

transfer
pulse(s)

9.00E+09
1.50E+10
6.00E+10
8.00E+10
9.00E+10
8.00E+11
9.00E+11

10
20

Table 24. Protocol optimization for electroporation loading of RNA (mRNA, siRNA,
miRNA); parameters and values used as variables for sensitivity analysis.

MEY RNA voltage (V) |length (ms) [number of [transfer
concentration [concentration pulses pulse(s)
(perml)  |(ng/ml)
8.00E+08
9.00E+08
1.50E+09
8.00E+09 0.2
9.00E+09 0.1 50 5 | 0
1.50E+10 2.0 100 10 9 1
6.00E+10 10 200 15 ' 6
8.00E+10 20
9.00E+10
8.00E+11
9.00E+11
Table 25. Protocol optimization for electroporation loading of proteins (oligopeptides

]

polypeptides); parameters and valucs uscd as variablcs for sensitivity analysis.
MEV protein voltage (V) length (ms) number of transfer
concentration | concentration pulses pulse(s)

(per ml) (ug/ml)

5 1 0

6.00E+10 1.0 100 10 1

10 15 ? 6

I DNase Treatment:

After cach 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-
HCI1 10 mM, MgCl» 2.5 mM, CaCl; 0.5 mM, pH 7.6) were mixed with the sample and

incubated for 40 minutes in an incubator at 37°C. Finally, Ethylenediaminetetraacetic
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acid (EDTA) (20 mM) was added to inhibit DNase action. Samples were then stored
at 4°C.
J. RNase Treatment:

After each loading method, a portion of the samples were treated with
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 37°C 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 37°C incubator. Finally, the samples were stored at 4°C.

EXAMPLE 4
MEYV characterization after loading the biomolecule cargo
A. DNA extraction:

QIAprep Spin Miniprep Kit (QIAGEN) was used to extract nucleic acid
cncapsulated by the MEVs according to the manutacturcr’s reccommendations, At the
end of'the protocol, nucleic acids were eluted in 50 pL 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 pL of nuclease-free water.
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, Germany) described by the manufacturer's protocol (Qiagen-
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-gPCR)
was performed as follows: 4pl of extracted total RNA was reverse transcribed using
SuperScript™ II Reverse Transcriptase (ThermoFisher Scientific cat. No. 18064-071,
manufacturer's protocol: Part no. 18064.pps, MAN0001342) in a 16 pl reaction
volume (constituted with hexamer random primer, dNTP Mix, Buffer, DTT, pure

RNA, SuperScript™ 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, dANTP Mix, RNA and water, samples were spun down and incubated
for 5 minutes at 65°C, put on ice and [inally incubated 12 minutes at 25°C where
buffer, DTT, RnaseOut and SuperScript™ II 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 alter RT was 16 pl.
After the RT reaction, 561 of H20 were added to the sample to obtain in total

a 72ul cDNA starting solution per sample. Before Real-time PCR measurements, the

10  needed dilution factor of the 72l 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 Cqgs higher than 30.

15 D. qPCR:

To quantity the plasmid cxtracted from the MEVs, quantitative Polymecrase

Chain Reaction (qPCR) have been performed. DNA concentration was measured in
the samples using a NanoDrop™ 2000 (Thermo Fischer Scientific,) and the samples
were diluted if necessary to be correctly amplified during the gPCR (volumes for each

20  condition are listed in annexes). A plasmid range was realized from 0.4 ng x 10° ng to
5.1 x 10 ng of pDNA. A master mix was prepared with 5 uL. of PowerUp™
SYBR™ Green per well (A25776, Fisher Scientific™ Applied Biosystems™), 0.5 uL
of forward primer per well (concentration = 10 uM), and 0.5 pL of reverse primer per
well (concentration = 10 pM). Primers complementary of the resistance gene

25  sequence of the pPDNA have been previously designed to amplify only the plasmid of
interest (primers sequences are in annexes). A MicroAmp™ Optical 384-Well
reaction plate (10411785, Fisher Scientific™, Applied Biosystems™) 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 SYBR™ green, and nuclease-free water

30 with SYBR™ green and primers. All conditions were done in duplicates. The 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 gPCR

Step Temperature (°C) Time Number of cycles
Dual lock DNA polymerase 95 10 minutes 1
Denaturation 95 15 seconds
Annealing 60 1 minute 0

Table 27. Melt curve protocol for gPCR

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 dctection 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 ul 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, MgCl, Taq
DNA polymerase and buffer, constituting a volume of 10 pul 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 Tag 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 cxtension 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 anncaling 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 plasmid quantification (dilution by 1000), the same protocol (mix and
cycles) of the LightCycler® is used as with cDNA quantification. Only the primers
are modilied.

The qPCR’s primers and their concentrations are listed below:

RNA Primers (SEQ ID NOs: 66 and 67):

e cGfP(1-1)For3 AGCAAAGACCCCAACGAGA
o oGIP(1-1)Rev3 TCGTCCATGCCGAGAGTG

e ¢GfP(1-1) For3Rev3: 400 nM

RNA reference Primers (SEQ ID NO:68 and 69):

e mCherry(1-1)F1: GACCACCTACAAGGCCAAGA
e mCherry(1-1)R1: CCGCTCGTACTGCTCCAC

o mCherry(1-1) FR1: 500 nM

Plasmid (pDNA) pcDNA3.1+ Primers (SEQ ID NOs:70 and 71):

e Lell primer PCDNA3.1+1: GACCACCAAGCGAAACATGG

e Right primcr PCDNA3.1+1: CCATGGGTCACGACGAGATC

e PCDNA3.1 LR1(Left primer PCDNA3.1+1, Right primer PCDNA3.1+1): 700
nM
Controls for RT-qPCR assays

To confirm the correct functioning of our RT-qPCR analysis, two different
controls were included in the experiments: a negative control and an efficacy and
quantification control. All two controls were applied on each gPCR plate.

One negative control, consisting of RNA free sample (H,O only), was added
1o 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
amplicon, that hybridizing primers create.

Efficacy and quantification controls were employed on each gPCR 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
mRNA coding for cGFP was precparcd. Subscquently, 9 diffcrent 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 RN Ase/Dnase-free water (1000 ng, 500 ng, 100 ng, 50 ng, 10 ng, 5 ng,
1 ng, 0.5 ng, 0.1ng), extracted and diluted (identically as the samples, dilution factor
of X1000) and mixed with the according primers used on a gPCR plate.

E. Fluorescence readout by ZetaView® nanoparticle tracking analysis (NTA)
instrument.
15 ZetaView® NTA instrument (engine) from Particle Metrix is a Nanoparticle

Tracking Analysis cngine for mcasuring hydrodynamic particle size, zcta 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  ofparticles 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
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 ol catalase was expressed in the residual activity vs. initial
activity of catalase.
G. Quantification of the rhodamine B cargo

The cargo carrying MEVs loaded as above were lysed to release the cargo by
adding 5 pL of 0.4% SDS into 95 pL 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
samplcs contained 0.1, 0.5, 1.0, 5.0 nmol of rhodamine B alone. The sample
fluorescence was measured using a SpectraMax® fluorescence microplate reader
(Molccular Dcvices, USA) with cxcitation at 540 nm and cmission 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 (o quantify

nucleic acids with picogram sensitivity. Briefly, 100 pL of dye reagent working

solution was added to 100 puL of each sample to make final volume of 200 pl. A
control samplc preparcd in the same buffer contained 10 pmol of siRNA alonc.
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
fluorescence was measured using a SpectraMax® fluorescence microplate reader

(Molecular Devices, USA) with excitation at 480 nm and emission at 520 nm.
L Quantification of total proteins

Total proteins were quantified by BCA or Bradford test.
J. Statistical analysis:

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 pPDNA quantity obtained by qPCR compared to the
initial pPDNA 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
shown in the following Table 28. The efficiency of exo-loading using the different
loading methods for different payloads is calculated using the parameters: (1) loading
efficacy, and/or (i1) loading capacity, or (iii) the percentage of loaded MEV.
Table 28:

Tested Loading Loading
Payload Method Conditions Efficiency Capacity
v w
A Incubation 9 ) 0)
B Saponification 12 ) (++)
C Freeze thaw cycle 28 (++) (+++)
DNA D Electroporation 46 (+++) (+++)
(plasmids /
ASOs) E Sonication 23 (++) (++)
F Extrusion 25 (+) (+)
G Serial Extrusion 12 +) )
H SEAL ¢ ND ND




WO 2023/001894 PCT/EP2022/070371

-159-
Tested Loading Loading
Payload Method Conditions Efficiency Capacity
A Incubation O] ND ND
B Saponification O] ND ND
C Freeze thaw cycle 6 (++) (++)
RNA .
D Electroporation 12
(MRNA / porati (++) (++)
siRNA /
miRNA) E Sonication 6 (++) (++)
F Extrusion 24 (++) (++)
G Serial Extrusion 21 (++4) (+++)
F F
H SEAL 10 0) 0)
Tested Loading 0/;| of posmvte
Payload Method Conditions Efficiency ( uo;::‘cl:en)
A Incubation 9 +) +)
B Saponification 12 (++) (++)
C Freeze thaw cycle 12 (++) (++)
Proteins
(peptides / | D Electroporation 12 (++) (++)
GFP/
other E Sonication 40 (++4) (++4)
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), afier 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 [Y/(length x| 1Exp9]>x650)
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 1Exp9 to convert to nanograms.
. Loading elficiency is the perceniage of the initial amount of payload molecule,

in the loading reaction medium at the initial timepoint, internalized into extracellular
vesicles [rom microalgas (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 arc initially 3.6Exp10 copy of DNA
and 1Exp9 MEVs, and by gPCR 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 = (1,8Exp9 DNA copies/3,6Exp10 DNA copies) *100 = 5%
- loading capacity = 1,8Exp9 DNA copies/1 Exp9 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
190 and 195 are sensitivity values. Sensitivity values are expressed in arbitrary units
ranges from 0 to 100. [t 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
& NGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDN
Peptides HYLSTQSALSKDPNEKRDHMVLLEFVTAAGITHGMDELY

K

luciferase

MEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGT
IAFTDAHIEVNITYAEYFEMSVRLAEAMKRYGLNTNHRIV
VCSENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMN
ISQPTVVEFVSKKGLQKILNVQKKLPIIQKIIIMDSKTDY QGF
QSMYTFVTSHLPPGFNEYDFVPESFDRDKTIALIMNSSGST
GLPKGVALPHRTACVRFSHARDPIFGNQIPDTAILSVVPFH
HGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLQDYKI
QSALLVPTLFSFFAKSTLIDKYDLSNLHEIASGGAPLSKEV
GEAVAKRFHLPGIRQGYGLTETTSAILITPEGDDKPGAVGK
VVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMSGYVN
NPEATNALIDKDGWLHSGDIAYWDEDEHFFIVDRLKSLIK
YKGYQVAPAELESILLQHPNIFDAGVAGLPDDDAGELPAA
VVVLEHGKTMTEKEIVDYVASQVTTAKKLRGGVVEFVDE
VPKGLTGKLDARKIREILIKAKKGGKSKL

112

catalase

MADSRDPASDQMQHWKEQRAAQKADVLTTGAGNPVGD
KINVITVGPRGPLLVQDVVITDEMAHIDRERIPERVVHAK
GAGATGYTIEVTHDITKYSKAKVITHIGKKTPIAVRISTVA
GESGSADTVRDPRGIFAVKTIYTEDGNWDLVGNNTPIFTIRD
PILFPSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLHQVSF
LFSDRGIPDGHRHMNGYGSHTFKLVNANGEAVYCKFHYK
TDQGIKNLSVEDAARLSQEDPDY GIRDLFNAIATG
KYPSWTFYIQVMTFNQAETFPFNPFDLTKVWPHKDYPLIP
VGKLVLNRNPVNYFAEVEQIAFDPSNMPPGIEASPDKMLQ
GRLFAYPDTHRHRLGPNYLHIPVNCPYRARVANYQRDGP
MCMQDNQGGAPNYYPNSFGAPEQQPSALEHSIQYSGEVR
RFENTANDDNVTQVRAFYVNVLNEEQRKRLCENIAGHLKD
AQIFIQKKAVKNFTEVHPDYGSHIQALLDKYNAEKPKNATI
HTFVQSGSHLAAREKANL

113
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Payload SEQUENCE ID/formula SEQ ID
NO

ovalbumin | MGSIGAASMEFCFDVFKELKVHHANENIFY CPIAIMSALA | 114
MVYLGAKDSTRTQINKVVRFDKLPGFGDSIEAQCGTSVN
VHSSLRDILNQITKPNDVY SFSLASRLYAEERYPILPEYLQC
VKELYRGGLEPINFQTAADQARELINSWVESQTNGIIRNVL
QPSSVDSQTAMVLVNAIVFKGLWEKAFKDEDTQAMPFRV
TEQESKPVQMMY QIGLFRVASMASEKMKILELPFASGTMS
MLVLLPDEVSGLEQLESIINFEKLTEWTSSNVMEERKIK
VYLPRMKMEEKYNLTSVLMAMGITDVFSSSANLSGISSAE
SLKISQAVHAAHAEINEAGREVVGSAEAGVDAASVSEEFR
ADHPFLFCIKHIATNAVLFFGRCVSP

Flagellin QRLSTGSRINSAKDDAAGLQIA 115
peptide
(f1g22)
GUS MARGSAVAWAALGPLLWGCALGLQGGMLYPQESPSREC | 116

KELDGLWSFRADFSDNRRRGFEEQWYRRPLWESGPTVD
MPVPSSFNDISQDWRLRHFVGWVWYEREVILPERWTQDL
RTRVVLRIGSAHSYAIVWVNGVDTLEHEGGYLPFEADISN
LVQVGPLPSRLRITIAINNTLTPTTLPPGTIQYLTDTSKYPK
GYFVONTYFDFFNYAGLQRSVLLYTTPTTYIDDITVTTSVE
QDSGLVNYQISVKGSNLFKLEVRLLDAENKVVANGT
GTQGQLKVPGVSLWWPYLMHERPAYLYSLEVQLTAQTSL
GPVSDFYTLPVGIRTVAVTKSQFLINGKPFYFHGVNKHED
ADIRGKGFDWPLLVKDFNLLRWLGANAFRTSHYPYAEEV
MQMCDRYGIVVIDECPGVGLALPQFFNNVSLHHHMQVM
EEVVRRDKNHPAVVMWSVANEPASHLESAGYYLKMVIA
HTKSLDPSRPVTFVSNSNYAADKGAPYVDVICLNSYYSW
YHDYGHLELIQLQLATQFENWYKKY QKPIIQSEYGAETI
AGFHQDPPLMFTEEYQKSLLEQYHLGLDQKRRKYVVGEL
IWNFADFMTEQSPTRVLGNKKGIFTRQRQPKSAAFLLRER
YWKIANETRYPHSVAKSQCLENSLFT

Plasmid GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCA | 117
pcDNA3 1 GTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATCTGCT
CCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAA
AATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCAT
GAAGAATCTGCTTAGGGTTAGGCGTTTIGCGCTGCTTCGCGAT
GTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGT
TATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCAT
ATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGC
CTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAA
TGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTG
ACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGC
AGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGA
CGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTA

DNA
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Payload SEQUENCE ID/formula SEQ ID
NO.

CATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
TTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACA
TCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTITCCAA
GTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCA
AAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCC
ATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGICTA
TATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCACIGCTTA
CTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCA
AGCTGGCTAGCGTTTAAACTT

AAGCTTGGTACCGAGCTCGGATCCACTAGTCCAGTGTGGTGG
AATTCTGCAGATATCCAGCACAGTGGCGGCCGCTCGAGTCTA
GAGGGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTT
CTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTC
CTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAA
AATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGA
TTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTC
TATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGG
GTATCCCCACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGG
TGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGC
CCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
CGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCC
TTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAA
AAACTTGATTAGGGTGATGGTTCACCGTAGTGGGCCATCGCCC
TGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCT
TTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACC
CTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATT
TCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTT
AACGCGAATTAATTCTGTGGAATGTGTGTCAGTTAGGGTGTG
GAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGC
ATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCA
GGCTCCCCAGCAGGCAGAAGTATGCAAANGCATGCATCICAAT
TAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCG
CCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCT
GACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGC
CTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGG
CCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATT
TTCGGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATG
ATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGG
GTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATC
GGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGG
CGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGA
ATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCA
CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTG
AAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGG
CAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTAT
CCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATC
CGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCG
AGCGAGCACGTACTCGGATGGAAGCCGGTCT
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Payload SEQUENCE ID/formula SEQ ID
NO.

TGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGC
GCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGA
CGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC
GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGA
CTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGC
GITGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATG
GGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGAT
TCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCT
GAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGC
CCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTA
TGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTG
GATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGC
CCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAA
AGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCA
CTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTT
ATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTA
ATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTC
ACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAA
AGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGC
GTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGC
CAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGG
TTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCG
CTGCGCTCGGTCATTCGGCTGCGGCGAGCGGTATCAGCTCAC
TCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAAC
GCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAG
GAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCT
CCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCA
GAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGT
TTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCT
GCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGC
GTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG
TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCC
CCGTTCAGCCCGACCGCTGCGCCTITATCCGGTAACTATCGTCT
TGAGICCAACCCGGTAAGACACGACTTATCGCCACTGGCAGC
AGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACA
CTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAG
TTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC
AAACCACCGCTGGTAGCGGTTTTTTTGTTTGCAAGCAGCAGA
TTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCT

TTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAAC
TCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATC
TTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAA
TCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAAT
GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCG
TTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACG
ATACCGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATA
CCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATA
AACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGC
AACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAA
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Payload

SEQUENCE ID/formula

SEQID
NO.

GCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTT
GTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTG
GTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAG
TTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTT
CGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTT
ATCACTCATGGTTATGGCAGCACTGCATAATICICITACTIGTC
ATGCCATCCGTAAGATGCTTITICIGTGACTGGTGAGTACTCAA
CCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCT
CTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCA
GAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGC
GAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGA
TGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTAC
TTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAA
TGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAA
TACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAG
GGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGA
AAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAG
TGCCACCTGACGTC

Plasmid
pEGFP-N1

TAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGC
CCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGC
CCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCA
ATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTC
CATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCAC
TTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCT
ACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCA
GTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATT
TCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGG
CACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCC
GCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAG
GTCTATATAAGCAGAGCTGGTTTAGTGAACCGTCAGATCCGC
TAGCGCTACCGGACTCAGATCICGAGCTCAAGCITCGAATIC
TGCAGTCGACGGTACCGCGGGCCCGGUGATCCACCGGTCGCCA
CCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGC
CCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGT
TCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCA
AGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCG
TGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGC
AGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACT
TCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCA
CCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCG
AGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGC
TGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGG
CACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATC
ATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAA
GATCCGCCACAACATCGAGGAC

GGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCC
ATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTG

118
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Payload

SEQUENCE ID/formula

SEQID
NO.

AGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCG
CGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGAT
CACTCTCGGCATGGACGAGCTGTACAAGTAAAGCGGCCGCGA
CTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTAC
TTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAAC
ATAAAATGAATGCAATTGTTGTTGITAACTTGTTTATIGCAGC
TTATAATGGTTACAAATAAAGCAANTAGCATCACAAATTTCAC
AAATAAAGCATTTTITTTCACTGCATTCTAGTTGTGGTITGTCC
AAACTCATCAATGTATCTTAAGGCGTAAATTGTAAGCGTTAA
TATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCA
TTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAA
TCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTT
TGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTC
AAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGT
GAACCATCACCCTAATCAAGTTTTTGTGCCGTAAAGCACTAA
ATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGG
GAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGC
GAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCA
CGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGC
TACAGGGCGCGTCAGGTGGCACTTTTCGGGGAAATGTGCGCG
GAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTA
TCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATA
TTGAAAAAGGAAGAGTCCTGAGGCGGAAAGAACCAGCTGTG
GAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCC
AGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGC
AACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAA
GTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCC
CGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTIC
CGCCCATTCTCCGCCCCATGGCTGACTAATTTTITTTTATTTATG
CAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGT
AGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAGATC
GATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAA
GATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGG
CIATITCGGCTATGACTGGGCACAACAGACAATCGGCLIGCTCT
GATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTT
CTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGC
AAGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGC
GTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGA
AGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTC
CTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGG
CTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCT
GCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCAC
GTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGG
ACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCA
GGCTCAAGGCGAGCATGCCCGACGGCGAGGATCTCGTCGTGA
CCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATG
GCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGC
GGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGC
TGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCT
TTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTAT
CGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGA
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Payload SEQUENCE ID/formula SEQ ID
NO.

AATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTT
CGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAAT
CGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGA
TCTCATGCTGGAGTTCTTCGCCCACCCTAGGGTGAAACACGG
AAGGAGACAATACCGGAAGGAACCCGCGCTTAAAAAGACAG
AATAAAACGCACGGTGTTGGGICGTTIGITCATAAACGCGGG
GTTCGGTCCCAGGGCTGGCACTCTGTCGATACCCCACCGAGA
CCCCATTGGGGCCAATACGCCCGCGTTICTTCCTITTTCCCCAC
CCCACCCCCCAAGTTCGGGTGAAGGCCCAGGGCTCGCAGCCA
ACGTCGGGGCGGCAGGCCCTGCCATAGCCTCAGGTTACTCAT
ATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAG
GATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAG
AAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGT
AATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGT
GGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAG
GTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTT
CTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTA
GCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGG
CTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACT
CAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGA
ACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACC
TACACCGAACTGAGATACCTACAGCGTCGAGCTATGAGAAAGC
GCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGT
AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTC
CAGGGGGAAACGCCTGGTATCTITTATAGTCCTGTCGGGTTTC
GCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGG
GGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTC
CTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCAT
GCAT

ASOk-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
ACCGGCAAGC UGCCCGUGCC CUGGCCCACC

CUCGUGACCA CCCUGACCUA CGGCGUGCAG
UGCUUCAGCC GCUACCCCGA CCACAUGAAG
CAGCACGACU UCUUCAAGUC CGCCAUGCCC

GAAGGCUACG UCCAGGAGCG CACCAUCUUC
UUCAAGGACG ACGGCAACUA CAAGACCCGC
GCCGAGGUGA AGUUCGAGGG CGACACCCUG
GUGAACCGCA UCGAGCUGAA GGGCAUCGAC
UUCAAGGAGG ACGGCAACAU CCUGGGGCAC
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AAGCUGGAGU ACAACUACAA CAGCCACAAC
GUCUAUAUCA UGGCCGACAA GCAGAAGAAC
GGCAUCAAGG UGAACUUCAA GAUCCGCCAC
AACAUCGAGG ACGGCAGCGU GCAGCUCGCC
GACCACUACC AGCAGAACAC CCCCAUCGGC

GACGGCCCCG UGCUGCUGCC CGACAACCAC

UACCUGAGCA CCCAGUCCGC CCUGAGCAAA
GACCCCAACG AGAAGCGCGA UCACAUGGUC
CUGCUGGAGU UCGUGACCGC CGCCGGGAUC
ACUCUCGGCA UGGACGAGCU GUACAAGUAA

mRNA ATGGAAGACGCCAAAAACATAAAGAAAGGCCCGGCGC | 122
(luciferase) | CATTCTATCCTCTAGAGGATGGAACCGCTGGAGAGCAA
CTGCATAAGGCTATGAAGAGATACGCCCTGGTTCCTGG
AACAATTGCTTTTACAGATGCACATATCGAGGTGAACA
TCACGTACGCGGAATACTTCGAAATGTCCGTTCGGTTG
GCAGAAGCTATGAAACGATATGGGCTGAATACAAATCA
CAGAATCGTCGTATGCAGTGAAAACTCTCTTCAATTCT
TTATGCCGGTGTTGGGCGCGTTATTTATCGGAGTTGCAG
TTGCGCCCGCGAACGACATTTATAATGAACGTGAATTG
CTCAACAGTATGAACATTTCGCAGCCTACCGTAGTGTTT
GTTTCCAAAAAGGGGTTGCAAAAAATTTTGAACGTGCA
AAAAAAATTACCAATAATCCAGAAAATTATTATCATGG
ATTCTAAAACGGATTACCAGGGATITCAGTCGATGTAC
ACGTTCGTCACATCTCATCTACCTCCCGGTTTTAATGAA
TACGATTTTGTACCAGAGTCCTTTGATCGTGACAAAACA
ATTGCACTGATAATGAATTCCTCTGGATCTACTGGGTTA
CCTAAGGGTGTGGCCCTTCCGCATAGAACTGCCTGCGT
CAGATTCTCGCATGCCAGAGATCCTATTTTTGGCAATCA
AATCATTCCGGATACTGCGATTTTAAGTGTTGTTCCATT
CCATCACGGTTTTGGAATGTTTACTACACTCGGATATTT
GATATGTGGATTTCGAGTCGTCTTAATGTATAGATTT
GAAGAAGAGCTGTTTTTACGATCCCTTCAGGATTACAA
AATTCAAAGTGCGTTGCTAGTACCAACCCTATTTTCATT
CTTCGCCAAAAGCACTCTGATTGACAAATACGATTTATC
TAATTTACACGAAATTGCTTCTGGGGGCGCACCTCTTTC
GAAAGAAGTCGGGGAAGCGGTTGCAAAACGCTTCCATC
TTCCAGGGATACGACAAGGATATGGGCTCACTGAGACT
ACATCAGCTATTCTGATTACACCCGAGGGGGATGATA
AACCGGGCGCGGTCGGTAAAGTTGTTCCATTTTTTGAA
GCGAAGGTTGTGGATCTGGATACCGGGAAAACGCTGGG
CGTTAATCAGAGAGGCGAATTATGTGTCAGAGGACCTA
TGATTATGTCCGGTTATG
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NO.

TAAACAATCCGGAAGCGACCAACGCCTTGATTGACAAG
GATGGATGGCTACATTCTGGAGACATAGCTTACTGGGA
CGAAGACGAACACTTCTTCATAGTTGACCGCTTGAAGT
CTTTAATTAAATACAAAGG
ATATCAGGTGGCCCCCGCTGAATTGGAATCGATATTGTT
ACAACACCCCAACATCTTCGACGCGGGCGTGGCAGGTC
TTCCCGACGATGACGCCGGTGAACTTCCCGCCGCCGTT
GTTGTTTTGGAGCACGGAAAGACGATGACGGAAAAAG
AGATCGTGGATTACGTCGCCAGTCAAGTAACAACCGCG
AAAAAGTTGCGCGGAGGAGTTGTGTTTGTGGACGAAGT
ACCGAAAGGTCTTACCGGAAAACTCGACGCAAGAAA
AATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGGA
AAGTCCAAATTGTAA

mRNA
(GUS)

AUGUUACGUCCUGUAGAAACCCCAACCCGUGAAAUCA
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

123
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UACCCUUACGCUGAAGAGAUGCUCGACUGGGCAGAUG
AACAUGGCAUCGUGGUGAUUGAUGAAACUGCUGCUGU
CGGCUUUAACCUCUCUUUAGGCAUUGGUUUCGAAGCG
GGCAACAAGCCGAAAGAACUGUACAGCGAAGAGGCAG
UCAACGGGGAAACUCAGCAAGCGCACUUACAGGCGAU
UAAAGAGCUGAUAGCGCGUGACAAAAACCACCCAAGC
GUGGUGAUGUGGAGUAUUGCCAACGAACCGGAUACCC
GUCCGCAAGUGCACGGGAAUAUUUCGCCACUGGCGGA
AGCAACGCGUAAACUCGACCCGACGCGUCCGAUCACC
UGCGUCAAUGUAAUGUUCUGCGACGCUCACACCGAUA
CCAUCAGCGAUCUCUUUGAUGUGCUGUGCCUGAACCG
UUAUUACGGAUGGUAUGUCCAAAGCGGCGAUUUGGA
AACGGCAGAGAAGGUACUGGAAAAAGAACUUCUGGCC
UGGCAGGAGAAACUGCAUCAGCCGAUUAUCAUCACCG
AAUACGGCGUGGAUACGUUAGCCGGGCUGCACUCAAU
GUACACCGACAUGUGGAGUGAAGAGUAUCAGUGUGCA
UGGCUGGAUAUGUAUCACCGCGUCUUUGAUCGCGUCA
GCGCCGUCGUCGGUGAACAGGUAUGGAAUUUCGCCGA
UUUUGCGACCUCGCAAGGCAUVAUUGCGCGUUGGCGGU
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 ¢fa6 gen and ArpL gen (see example 12)

population

Rhodamine

Small
molecule
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EXAMPLE 5

A. In Vivo Biodistribution of MEV's

Experiments were performed to determine the pathway and fate of when
administered via various routes.

1. MEYV 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; Thermo Fisher Scientific). The DiR
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
batch), were isolated and labeled with DIR, and labelling efficiency was assessed as
described in Examples 1 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
determine the pathways and fate of the ME Vs 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 scveral mice organs after different
routes of application.

Animal model

MEYV pharmacokinetics and biodistribution were studied in Specific Pathogen
Frce (SPF), 7-weck old male Balb/cByJ micc (Charles River Laboratorics). 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
(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 vive experiments.
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I'n vivo administration of DiR labelled MEYV 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 [ur 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 (ZV): 50 pL of MEV suspension containing 0.6x10'> MEV/mL were
mnjected in a tail vein by disposable plastic syringe and appropriate needle. Dosage of
MEV administered: 3x10'° MEV/mouse.

Intranasal (INV): Animals were induced and maintained under ancsthesia during IN

15  administration by a mixture of isoflurane and oxygen as a carrier gas. A volume of
100 pL of MEV suspcnsion containing 0.3x10'2 MEVs/mL was administcred into the
nostrils of the mouse using a thin pipette cone. Dosage of MEV administered: 3x10'°
MEV/mouse.

Per os (PO): 100 uL of MEV suspension containing 0.3x10!> MEVs/mL was

20  administered orally using a disposable plastic syringe and an appropriate feeding
probe. Dosage of MEV administered: 3x10'° MEV/mouse.

Intratracheal (I7): 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. [f needed, a laryngoscope was inserted to guide the
syringe of Microsprayer® sprayer into the trachea. An injection of 50 pLL of MEV
suspension containing 0.6x 10> 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'° MEV/mouse.
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In vivo imaging for biodistribution studies

Fluorescence acquisitions were performed with the optical imaging system
IVIS Spectrum ol PerkinElmer. Bidimensional (2D) (luorescence 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 ol a minimum of 20 pL 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/mousc/timepoint were taken and mice were imaged in groups of

15  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 -1h + 10 min; TO 430 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+72h+3h
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 Q)
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
detected)
F/STOP 2 (in case of fluorescence signal saturation it was

automatically increased to 4 or it was decreased to | in case of weak signal)

Subject height Invivo: 1.5 em

Ex-vivo: 0.5 cm

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 cuthanized 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
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

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
baseline over time (hours) after intravenous, Per os, intranasal, and intratracheal

administration are set forth in Figures 10-13, respectively.

Biodistribution - isolated organs- ex vive imaging

The biodistribution by ex vivo fluorescence analysis (total radiant efficiency)
in liver; spleen; lungs; and brain after intravenous, Per os, intranasal, and intratracheal
administration is set forth in Figures 14A-D.

3. Summary of results by each route

a. Intravenous administration
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e Organs targeted by unmodified MEVs — liver and spleen
e PK parameters:
o Peak/plateau time: 2-24 h (liver), 4-24 h (spleen)
0 % att=day 3 compared to peak/plateau approx. 62% (liver), approx.
61% (spleen)

e [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¢12085.
(doi.org/10.1002/jev2.12085)).

e No visible signs of toxicity

b. Per os (oral) administration

e Organs targeted by following oral administration: intestine and spleen

e Oral availability:

o MEVs are orally available; they resist the passage through the
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.

e PK parameters:

o Peak/plateau time: 1-6 h (intestine), 1-10 h (spleen)
0 % at t=10h compared to peak/plateau: approx. 33% (intestine), approx.
44% (spleen)
0 % at t=48h compared to peak/plateau: 0% (intestine), 0% (spleen)
e No visible signs of toxicity
c¢. Distribution in organs following intravenous and oral
administration.

The distribution of the MEV's 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
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 0s). 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 e Organs largeted by the unmodified MEVs are the lungs
e Preliminary PK parameters:
o Peak/plateau time: 4-28 h
o % at t=day 3 compared to peak/plateau: 70-80%
e No visible signs of toxicity
10 e. Intratracheal administration
e Organs targeted by the MEVs are the lungs
o PK parameters:
o Peak/plateau time: 2-72 h
o % att=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 (guz-
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 arc 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 [or 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
(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 o[ the [luorescence decreases in a gradient [rom 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
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 (sce
Figure 17).

EXAMPLE 6
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.

A. Analysis of MEV toxicity in vive:

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, cach sample was mixed by
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
assigned to experimental groups and acclimatized for at least 7 days before the
mitiation 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

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 MEY dosage
1 Vehicle control (PBS) PO (oral) -
2 Experimental PO (oral) 4x10expl1 per animal
3 Experimental PO (oral) 1x10expl2 per animal
4 Vehicle control (PBS) IT (intratracheal) -
5 Experimental IT (intratracheal) 4x10expl1 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
(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
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
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 paramcters arc 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
treatment of all animals: Hemoglobin (HGB) in g/L; Hematocrit  (HCT) in L/L;
Mean Corpuscular Volume (MCV) in fL; Eosinophils (EQ) and MHCH (BASO) as
10°/L & %.

When animals are euthanatized, an autopsy is performed, and a careful
macroscopic evaluation is performed. If any organs look abnormal, a detailed
description and analysis is performed.

Histological analysis

Histological analysis 1s performed for the 5 following organs: Lung, Spleen,
Liver, Kidney, and Brain. The organs are collected, weighed, observed
macroscopically, fixed in 4% Paratormaldchyde (PFA) and paratfin-cmbedded, cut
into 5-7 uM 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
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
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
(<06) in all groups indicating a protocol error and are not presented. Figure 18 presents
these results.

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
PO delivery; Group 2 mice were administered 100 ul of 4¥10'" MEV/ mouse by PO
delivery (bar with black and white tiles); Group 3 mice were administered 100 pl of
4*10'> MEV/ mouse by PO delivery (bars with vertical lines); Group 4 mice were
administered 100 ul of 4%10'"" MEV/ mouse by IT delivery.

The results present blood parameters that can be altered when there is one or
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
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
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
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

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

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
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
spontancously at low incidence and scverity in laboratory rodent animals. It is
therefore considered as incidental in origin in the present study.

Spleen, Liver, and Brain

No histopathological changes were observed in spleen, brain, or liver in all
sections examined.

Summary

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

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*10'> MEV/ mouse by oral administration
and at concentration of 4*10'' MEV/ mouse by IT administration did not induce any

abnormal, toxic effect on animals.
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EXAMPLE 7
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
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:

- 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.

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
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
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 1x10'* particles/g of MEVs
and closely monitored and imaged by IVIS bioluminescence to follow the
effectiveness of interference antimicrobial treatment, as represented by the
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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EXAMPLE 8
In vivo delivery and expression of exogenously loaded mRNA
Ocular distribution following a single ocular topical administration
in albino rabbits

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
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.
C. Housing

Animals werc housed individually in standard cages. The tempcerature 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 Ix light in a 12-hour light (from 7:00 a.m. to 7:00 p.m.) and darkness-
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

A 50-pL single instillation on both eyes was administered to all animals, using
an appropriate micropipette, at a dose of 2X10® 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
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
summarized in Figure 19.

EXAMPLE 9

In vitro delivery of different payloads

A. To neuronal cells

PC12 neuronal cells are used as a model for in vitro evaluation of
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
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
formulation.
B. To neuronal cells — confocal microscopy

The catalase loaded MEVs (100 pug/mL total protein) are sonicated, stained
with DiR (5 pg/mL) and incubated with PC12 cells grown on chamber slides (1x10°
cells/chamber) for various time intervals. Following the incubation, the cells are
washed with PBS, fixed in 4% paraformaldehyde and permeabilized with 0.1% Triton
X-100. Fluorescent staining is performed using anti-actin antibody (Abcam ab179467,
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
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 (1x10° cells/mL) are seeded into
a 96-well plate and allowed to attach overnight. Then, the cells are exposed to 200
uM 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 MEV's for another 24 hours.
Following the treatment, 20 uLL of MTT tetrazolium dye solution (5 mg/mL) is added
into each well. After 3 hours of incubation at 37°C, the MTT-containing medium is
removed and 100 ul. 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.
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
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
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 MEV's
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
FluorSave™ (Calbiochem). Confocal fluorescent imaging is performed using a
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
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
(CaClz) and 0.05% collagenase (Sigma-Aldrich). The liver fragment is then gently
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
E medium (Life Technologies) containing 10% fetal calf serum (Eurobio), penicillin
(200 U/ml)-streptomycin (200 pg/ml; Life Technologies), fungizone (2.5 pg/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 0.78x10°,
0.4x10° and 0.5x10° viable cells/well, respectively, and incubated at 37°C in 5% CO2
overnight. The medium is replaced with fresh complete hepatocyte medium
supplemented with 1 umol/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° cells/mL) are seeded into a 96-well plate and allowed to attach
overnight. Then, the cells are exposed to different cargo loaded MEV formulations or
empty MEVs for four hours. Following the incubation, 20 uL of MTT tetrazolium dye
solution (5 mg/mL) is added into each well. After 3 hours of incubation at 37°C, the
MTT-containing medium is removed and 100 pL. 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.
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3. MEY 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
and subsequently washed with PBS, washed again with acid wash buffer (0.5 M
NaCl, 0.2 M acetic acid) to remove membrane bound MEV's 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-
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 FluorSave™ (Calbiochem). Confocal
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
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
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
supplemented with B-mercaptoethanol (Sigma-Aldrich). Then, 30 pg 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 [luorescent 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 I’Etablissement Francais du Sang (EFS). Cell culture medium
Macrophage-SFM (M-SFM) was purchased from Gibco. NHEK cells and culture
medium (KGM-Gold Bullet kit) were purchascd from Lonza.

15 2. Monocyte isolation, cell cultures:

PBMCs wecre 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 37°C in a humidified atmosphere containing 5% CO>. NHEK

20  were cultured following manufacturer’s (Lonza) recommendations and seeded in 96-
wells plate the day before the assay.

3. MEY 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=1x10" MEVs/well D1=1x10" MEVs/well
D2=5x10° MEVs/well D2= 5x10° MEVs/well
30  D3= 1x10° MEVs/well D3=2.5x10° ME Vs/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.

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2023/001894 PCT/EP2022/070371

-189-

4. Tmage analysis:
Images were analyzed using the Incucyte software. The number of cells was
quantified first, [ollowed by the number o[ cells that contained green [(luorescence by
applying a threshold on the fluorescence level. The same threshold was applied on all
5  the images. Then the percentage ol cells exhibiting green {luorescence was calculated

as ratio = (cells containing green fluorescence / number of total cells) x 100.

Images at 0, 6, 12, 24
and 48h post incubation
time (MEVs loaded with

Prot-GFP)

TO T4h T8h T24h

Images at 0,12, 24, 48
and 72h post incubation
time (MEVs loaded with

mRNA-eGFP)

+ 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 o[ 48hs [luorescence [ollowing by Incucyte. This observation demonstrates
the penetration of MEVs to human monocytes and the delivery of green fluorescence
protein (GFP) [rom MEVs inlo monocytes.
The optimal incubation time was 8h based on the results at the first
fluorescence measurement. It was observed a dose effect following different
15  quantities of vesicles (between 1x10° to 5x107) 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:
Green-fluorcscent cells were observed at all times of incubation, for an intcrval 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° to 5x107) incubated with the cells. Figure 21
shows the results after 8h and 24 h of incubation (in a kinetics of 48h after wash)
G. To human hepatocytes
1. Material and methods
» [solation of human hepatocytes
PHH (Primary Human Hepatocytes) are isolated from normal liver tissue
obtained from patients undergoing partial hepatectomy. Dissociation is based on a
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-
coated with type I collagen at a density of 1x10°, 6x10* viable cells/well, respectively,
and incubated at 37°C in 5% COz, overnight.
o Cell culture conditions
Cell lines Huh7 and HepG2 human hepatocytes cell lines were cultured in
DMEM mecdium and incubated at 37°C, 5% COz until confluence. The medium of
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%
CO; for 24h and 48h. Huh7 and HepG2 (2x10° cells per well in 12-well plates) were
seeded in triplicate on plastic in DMEM (10% FCS) and allowed to attach for 24 h.
Then, in all experiments, the medium was replaced with frce 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-y1)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTT) colorimetric assay,
which tests the ability o[ viable cells to convert a soluble tetrazolium salt, 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.

» Fluorescence imaging and confocal imaging:

The fluorescence images of PHHs and cell lines trecated with MEV were
viewed with Olympus microscope (IX83, Olympus) acquired with CellSens V1.6 and
analyzed with F1JI software.

» Reverse Transcriptase—Polymerase Chain Reaction (RT-PCR) for mRNA

Detection

Total RNA was prepared using the RNeasy minikit (Qiagen SA, Courtaboeuf,
France) according to the manulacturer’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
reverse transcriptase (Promega), 120 ng of random hexamer primers (Sigma-Genosys
Ltd, Saint-Quentin Fallavier, France) and ImM dNTP (Promega), for 500 ng of total
RNA.

* Real-Time Quantitative PCR for Collagens and a-SMA evaluation

Collagen-1 and a-SMA gene expressions in HLMFs were analyzed by RT-

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 pl, containing 5 ul of SYBR green I Master Mix
(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 94° 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: 53’-TTGGAGACTGGCACACTTGA-3’ SEQ ID NO:129
Cytokeratin 18 | F: 5-CATAGACAAGGTACGGTTCCTG-3' SEQ ID NO:130
(CK18) R: 5-TGTTGTCCATGTTGCTTCGAGC-3' SEQ ID NO:131
28S (RN28S1) [ F:5- TTGAAAATCCGGGGGAGAG -3’ SEQ ID NO:132

R:5°- ACATTGTTCCAACATGCCAG-3’ SEQID 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 1h at room temperature. Signals were revealed by chemiluminescence
(ThermoScientific, France).
10 2. Results:

Table 32 shows the results of mMRNA expression by RT-qPCR analysis for the
different experimental conditions.
Table 32. Results of gene expression analysis using quantitative real-time PCR in

MEY internalization study with human hepatocytes.
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Experimental Conditions eGFP 28S ALB CK18
After 24 hs

PHH (negative control) (-) (++4) (+++) (++)

PHH ( non-loaded MEV) ) (+++) (++4) (++)

PHH { GFP protein-loaded MEV) (-) (+++) (+++) (++)
PHH ( mRNA eGFP-loaded MEV) (+++) (+++) (+++) (+++)
Huh? cells (negative control) (-) (+++) (+++) (+++)
Huh7 cells ( non-loaded MEV) (-) (+++) (+++) (+++)
Huh7 cells ( GFP protein-loaded MEV) (-) (+++) (+++) (+++)
Huh7 cells ( mRNA eGFP-loaded MEV) (++) (++4) (+++) (++)
Hep-G2 cells (negative control) (-) (+++) (++4) (++)

Hep-G2 cells ( non-loaded MEV) (- (+++) (+++) (++)
Hep-G2 cells ( GFP protein-loaded MEV) (-) (+++) (++4) (++)
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) (++) (++4) (+++) (++)

Huh7 cells (negative control) (-) (++4) (+++) (++)

Huh7 cells ( non-loaded MEV) (-) (+++) (+++) (++)

Huh? cells ( GFP protein-loaded MEV) (—) (+++) (+++) (++)
Huh7 cells { mMRNA eGFP-loaded MEV) (+) (++4) (+++) (+4)
Hep-G2 cells (negative control) (-) (+++) (+++) (++)

Hep-G2 cells ( non-loaded MEV) (-) (+++) (++4) (++)
Hep-G2 cells ( GFP protein-loaded MEV) (-) (+++) (++4) (++)
Hep-G2 cells { mRNA eGFP-loaded MEV) (+) (+++) (++4) (++)

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-loaded MEV / 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.
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Experimental Conditions

100 loaded MEV|

200 loaded MEV

400 loaded MEV

per cell per cell per cell

Huh7 cells {negative control) (-) () (-)

Huh?7 cells ( non-loaded MEV) (') (') (')
Huh7 cells ( GFP protein-loaded MEV) (+) (+++) (+++)
Huh7 cells { mRNA eGFP-loaded MEV) (++) (+++) (++4)

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 GFP fluorescence detected); (+) positive result

(GFP fluorescence detected), (++) positive result (acceptable); (+++) positive result

(best).

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 MEV5s).

Table 34. Cell viability assay results in MEV internalization study with human

hepatocytes.

Experimental Conditions

% of viability

Huh? cells (negative control)
Huh?7 cells {10,000 MEV)

Huh7 cells ( 20,000 MEV)

Huh7 cells ( 40,000 MEV)
Hep-G2 cells (negative control)
Hep-G2 cells (10,000 MEV)
Hep-G2 cells (20,000 MEV)
Hep-G2 cells (20,000 MEV)

100%
80%
80%
80%

100%

100%

100%

100%

H.

different human cell models (fibroblasts)

1. Fluorescence Microscopy:

Evaluation of the penetration of MEVs and delivering of payloads in
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Fibroblasts (ATCC human dermal CRL 2522 batch: 70027155) were seeded at 2x10*
cells per well into a 96 well plate. The plates used provide optimal resolution and the
relerence is Thermo Fisher Nunclon Delta Surface Disposable plate [or cell culture,
96 wells. Cat No. 167425. 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 (mRNA-
¢GFP) in non-complete medium. Afier 16h cells were rinsed two times and (resh
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
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 37°C. Photos were taken with confocal
module with 20X objective. Figure 24 show the results of 3 independent experiments

at ratio MEVs/cells of 100.

2. Flow Cytometry:

Fibroblasts (ATCC human dermal CRL 2522 batch: 70027155) were seeded at
2x10° 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
(mRNA-eGFP) in non-complete medium. After 16h cells were rinsed two times and
fresh complete medium was added. At dilferent times cells were rinsed and treated
with trypsin, centrifuged at 1,200 g and washed one time with PBS and then
resuspended in 1mL of PBS.

3. Fibroblasts Fluorescence-activated cell sorting

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
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 dilferent methods (freezing and thawing or
electroporation, respectively). FIG. 25D shows fibroblasts incubated with MEVs
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.

L Studies on MEVs loaded with antibacterial peptide

Isolated MEVs are loaded using sonication as above with antimicrobial
peptide LL-37 (LLGDFFRKSKEKIGKEFKRIVQRIKDFLRNLVPRTES; SEQ ID
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
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 pg/mL of the peptide.

Proteolytic protection of peptide LL-37 is investigated after incubation of the
MEYV 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 37°C in 10 mM TRIS buffer at pH 7.4 together with 0.2 pg PE (BioCol)
or 0.4 pg 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
pL of 0.4% SDS into 95 pL. 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
Molccular Imager Gel DOC with Image Lab Softwarc (Bio-Rad).

Radial diffusion assays are performed on the MEV formulations before and
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. 4x10° CFU is added to an underlay agarose gel casted in 85 mm Petri
dishes and 4 mm diameter wells are punched after solidification. Six puL of the
samples are added 10 each well and the plates are incubated at 37°C [or 3 hours.
Lysed MEVs are used as control samples. The underlay gel is thereafter covered with
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
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 37°C and 5% COa», and the
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);

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);

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 (1x10°) are grown in culture plates for 24 h. Next, the siRNA
carrying MEVs (loaded via clectroporation as described above), or ecmpty MEVs, or
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 pl of RNase-free
water. UV spectrophotometer analysis at 260/280 nm and agarose gel electrophoresis
are used to confirm the quality ol purified RNA. One pg ol total RNA is reverse
transcribed to synthesize cDNA at 42°C for | h; this cDNA is then subjected to PCR
amplification with specific primers in 25-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 ImagelJ analysis soltware and
the results are expressed as the relative expression level of relevant genes over
GAPDH.
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 transcriptasc (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 lcvcel 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.
D. Western blot analysis

The cells (2x10°) 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 f3-
mercaptoethanol (Sigma- Aldrich). Then, 50 pg samples of total protein are subjected
to 10% standard sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
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
the oncoproteins are re-probed for f-actin to normalize 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

altach for 18 h. Next, the cells are treated with the MEVs as above; at 24,48, and 72 h
after the treatment, 10 ul 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 slidces arc 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 10° to 5x10'? 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 uM) 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

Pyramidal cells in DIV10- 14 hippocampal dissociated cultures from
GABABI1la” mice are analyzed using whole-cell patch clamp technique, recording of
spontaneous excitatory activity (SEPSCs). Cultures are either untreated or
preincubated with MEV:s at different concentrations (from 10° to 5x10'° 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
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
whole-cell patch clamp technique, recording of spontaneous excitatory activity
(sEPSCs). Cultures are either untreated or preincubated with MEVs at different
concentrations (from 10° to 5x10'° 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 uM) recording to assess knock-down efficacy. The analysis
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 x10° - 1 x 107 cells/ml) were
harvested by centrifugation (Beckman rotor JA18, 10000g, 10°, 4°C), 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/m?/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 (al a concentration of 10% cfu/ml,
ODsoo —0.2). One hour prior to the bacterial infection, the sections were treated with
either the MEVs (from =10 pM) or total RNAs (20 pg). At 3 hours of infection with
10  the bacteria, the leaf sections were labelled for 10 minutes with Propidium lodide (10
ng/ml in H>0), washed for 5 minutes in H>O 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 ImageJ 1.53¢ to obtain their width and length. The
15  width/length ratio was calculated using excel and statistical analysis performed using
thc Analysis of Variance (ANOVA) test.
C. Stomatal closure assay
Plants (4/5 weeks old, 8h/16h light/dark photoperiod) were kept under light
(100 puE/m?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 | pM
(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

To quantify the expression of PTI markers in Arabidopsis, leaves of 4/5 weeks
old plants were infiltrated with Chlorella MEVs loaded with flg22, f1g22 1 pM, water
or conirol MEVs. Following the infiltration, 3, 6 and 9 hours aller 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
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 [ (RQ1
RNase-free DNase, Promega, M6101) to eliminate all contaminating genomic DNA.
The DNAsc treatment was performed according to the manufacturer’s protocol. The
digested RNA was then retro-transcribed using the qScript cDNA SuperMix
(Quantabio, 733-1178) as described by the manufacturcr. 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
“two-step” protocol with a first denaturation step at 95°C for 1° followed by 45 cycles
of: 95°C for 10s 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,;
Rv: TTTTCTTGCCAAACACCCTTTT), FRKI (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

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 [.-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
ImageJ 1.53c.

G. Bacterial strains

The Pto DC3000AArpL strain was a gift from Dr. Cayo Ramos. The Pto
DC3000-WT-HrpL and -mut-HrpL strain, the Pto DC3000AhrpL strain, express the
NPTIHpro: WT-HrpL and NPTIIpro: mut-HrpL plasmids, respectively, and were
previously characterized (International PCT application No PCT/EP2019/072169 and
PCT/EP2019/072170, published as International PCT Publication Nos.
W02020035619 and WO2020035620, respectively).

H. dsRNAs and sRNAs in vitro synthesis

The templates for the in vitro synthesis were amplified by PCR, introducing
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,
Carlsbad, CA), following the manufacturer’s instructions. 2 ug of PCR product were
incubated for ON at 37°C with 2 pl of T7 Polymerase (T7 Enzyme Mix), 2 ul of 10X
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-{ree water).

After the transcription reaction, the dsSRNAs were treated with 2 um of
DNAse I, 2 pul 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
digestion was performed for 30” at 37°C and the siRNAs purified using the
mirVana™ 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 1X, 1% agarose for DNA and 2% for RNAs) was
performed to check the quality of the different nucleic acids.
I Infection Assays with Fusarium graminearum spores

For all in vitro infection assays, 5 x 10* conidia per mL ! were used for each
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 25°C) the F'
graminearum spores with dilferent amount ol 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
loaded vesicles were compared with total RNAs and Chlorella MEVs from a stable
cell line, designated Chlorella cyp51 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 donc by wound inoculation on dctached lcaves with
F. graminearum. About twenty rosette leaves of 15 different 4/5 weeks old Wt plants
werce detached and transferred in squarc 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) J Phytopathol 160(10):606—610). The progression of disease
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 of leaf arca showing infection symptoms relative to the
non-inoculated leaf.
J. p-glucuronidase (GUS) staining assay

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 37°C. The following day several washes with 75%
EtOH were performed until the leaves becomes completely transparent and only the

blue GUS staining was visible. The GUS staining solution contains |mM 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
siRNAs targeting the Pto DC3000 hrpL virulence factor

The endogenous loading of MEV's was tested by generating transgenic
Chlorella lines expressing an inverted repeat (IR) transgene carrying sequence
homology with two major virulence factors of Pro DC3000. The first targeted Pro
DC3000 virulence factor is the coronafacic acid polyketide synthase I (cfa6) gene,
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 IlI-secretion system associated genes, and to indirectly regulate the
cxpression of COR biosynthesis gences (Fouts ef al. (2004) Proc. Natl. Acad. Sci.
U.S.A. 99:2275-2280; Sreedharan et al. (2006) Molecular plant-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 Pro DC30000 ArpL (SEQ ID
NO:57) were synthesized in vitro to load exogenously into Chlorelia MEVs, and to
test their biological efficacy by monitoring their ability to suppress Pro 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 /rpL (described in International PCT application Nos. PCT/EP2019/072169 and
PCT/EP2019/072170, published as International PCT Publication Nos.
W02020035619 and W02020035620, respectively). Synthetic siRNA duplexes (1
ng) 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
RNAs that are either in a single-stranded or double-stranded forms. Empty MEVs
were used as negative control and MNase-treated MEV's from the transgenic line

IT20-3, expressing siRNAs targeting the Pto DC3000 c¢fa6 and ArpL 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 er al. (2016) PLOS Pathogens 12(10): e1005901). To
demonstrate that antifungal dsSRNAs can be exogenously loaded into Chlorella
5  MEVs, in vitro synthesis of dsRNAs bearing sequence homologies against cyp514, B
and C was performed to load them into Chlorella MEVs, and to further test their
antifungal activity in vitro and in planfa assays. To perform this test, two in vitro
approaches were employed: an analysis of F. 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 cyp5 1 (SEQ ID NO:58) dsRNA were used and,
as controls, naked cyp57 dsRNAs, the total RNAs and MEVSs from a transgenic
Chlorella line (IT19) and a reference fungicide also were applied.
EXAMPLE 15
Determining the biological activity of Chlorella MEVs exogenously loaded with
15 mRNAs and proteins
Two diffcrent 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-embedded MEVs concentration, equivalent to 100 ng/ul 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 1 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 [1g22 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 107 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 scctions incubated with the 11g22 peptides and

15  MEVs loaded with the same molecule. As controls, empty EVs (Ctl-) and 1 nM of the
flg22 peptide were used. Difterent concentrations of the f1g22 peptide (10 nM, 0.1 and
1 uM) were used as positive control. The flg22-loaded EV's 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 f1g22 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 ecach condition with the means of all other conditions. Letters
a and b denote different statistical groups determined by analyzing the pairwise table
from the ANOV A 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.
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Claims:

1. A composition, comprising isolated microalgae extracellular vesicles
(MEVs), wherein:

the microalgae is a species of the genus Chlorella;

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
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
MEV:s 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
(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
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
average at least 10 molecules of cargo per MEV, or at least 50, 100, 500, 1000, 10, 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 Chlorella selected from among Chlorella
ellipsoidea, Chlorella pyrenoidosa, Chlorella sorokiniana, Chlorella vulgaris, and
Chlorella variabilis.

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 ol any of claims 1-7, that comprises
Chlorella MEVs that comprise exogenously-loaded (exo-loaded) cargo, wherein the
cargo comprises a bioactive molecule.

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)
compriscs heterologous cxo-loaded cargo that comprises a biomoleculc.

1. The composition or MEV of any of claims 1-10, wherein the MEV(s)
comprisc bioactive cargo that is a therapeutic for treating a discase, 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)
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
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
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).

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 (IncRNA).

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.

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 (IncRNA) comprising a sORF, a long non-coding RNA (IncRNA), a
short hairpin RNA (shRNA), a small activating RNA (saRNA), and/or a self-
activating RNA.

22.  The composition or MEV of any of claims 14-17 and 21, wherein the
cxo-loaded heterologous cargo compriscs nucleic acid that is hetcrologous RNAG,
with the proviso that the RNA molecules do not comprise heterologous RNA1 that
targets pathogen genes and host pathogen-susceptibility factors.

23. The composition or MEV of claim 14, wherein the heterologous exo-
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-
loaded cargo comprises an anti-sense oligonucleotide (ASO).

20. 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)
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)

5 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)
comprisc cxo-loaded cargo that compriscs nuclcic acid encoding an

15 immunomodulatory agent to increase or decrease production of one or more
cytokines; up- or down-rcgulate sclf-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.

3s. 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 [ollicle stimulating hormone (FSH), 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 (actors; integrin; thrombopoietin (TPO); nerve growth [actors,
transforming growth factors (TGFs); insulin-like growth factor-1 and-11;
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); granulocyte-CSF (G-CSF); and an
interleukin (IL).

37. The composition or MEV of claim 35, wherein the exo-loaded cargo
compriscs nucleic acid for mRNA-mediated gene therapy, gene silencing, gene
substitution, gene overexpression, and/or gene editing.

38. The composition or MEV of claim 36, whercin the cxo-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.

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)
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.

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.

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2023/001894 PCT/EP2022/070371

10

15

20

25

30

-215-

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 [or 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 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.

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, whercin the plasmid encodcs a
therapeutic RNA product.
49. The composition or MEV of claim 46, whercin the plasmid encodces 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.

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 eukaryotic virus promoter.

53. The composition or MEV of claim 51 or claim 52, wherein the
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

sequences.
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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
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 cosmelic, or has a cosmelic aclivity, or is a
cosmeceutical, or has industrial use.

58. The composition or MEV of any of claims 1-57, wherein the MEV(s)
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:

modifications comprise insertions, deletions, replacements, and transpositions
of nuclcotides 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-
glycosylation, PEGylation, sialylation, albumination, other half-life extending
moieties, and/or other modifications that improve pharmacological dynamic or kinetic
properties of the protein.

6l. The composition or MEV of any of claims 58-60, wherein:

the biopolymer is a nucleic acid or polypeptide; and

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
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
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,
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-
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
more of CTLA-4, PD-1, PD-L1, PD-L2, the PD-1/PDL1 pathway, the PD-1/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
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
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 molecule
bioactive molecule is a small molecule drug.

73. The composition or MEV ol any of claims 1-72, wherein the MEV(s)
comprise exo-loaded cargo that comprises a chemotherapeutic drug.

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 ol 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
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 purificd.

78. A method of treating disease, disorder, or condition, comprising
administcring a composition or MEV to a subject to ctfeet treatment of the discasc,
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
surfactants.

80. The method of claim 78 or claim 79, wherein the microalgac are
Chlorella vulgaris.

81. The method of any of claims 77-80, wherein the microalgae are
Chlorella vulgaris.

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
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
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

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
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
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.

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.

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,
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
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
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.

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.

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
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 ol protein activity, and
pathway signaling.

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 ol any ol claims 1-108 [or use in
agro-veterinary applications, such as crop sciences, phyto-pathogens, and animal
diseases.

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 ot claims 1-108 for use for
industrial purposes, for example for manufacturing, characterization, and calibration.

115.  The composition or MEV or method of any ot claims 1-108, wherein
the MEVs are formulated for systemic, local, or topical administration.

116.  The composition or MEV or mcthod 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,
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
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,
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
any of claims 1-76.

123.  The composition of claim 121 or claim 122, wherein the MEV's are
formulated for a route ol delivery, whereby the cargo is delivered Lo a target organ or
tissue or cell.

124.  The composition of claim 123, wherein the target organ or tissue or
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 tissuc that is naso-buccal, ocular, urogenital, vaginal, or rcctal,

126.  The composition of any of claims 121-125 that is formulated as a
suspension or cmulsion.

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
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

the Chlorella 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 ellipsoidea, Chlorella pyrenoidosa, Chlorella sorokiniana,
Chlovella vulgaris, and Chlorella variabilis.

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
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
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,
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.

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
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
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
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,
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.

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
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
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
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
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
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 Sjogren'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 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 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 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
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
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,
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
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
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.

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.

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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Sequence Listing

1 Sequence Listing
Information
1-1 File Name 5503SEQPC007-20-22_FinalTUESDAY 1148am.xml
1-2 DTD Version V1 3
1-3 Software Name WIPO Sequence
1-4 Software Version 2.0.0
1-5 Production Date 2022-07-20
1-6 Original free text language
code
1-7 Non English free text
language code
2 General Information
2-1 Current application: IP B
Office
2-2 Current application:
Application number
2-3 Current application: Filing
date
2-4 Current application: 05604.05503.W001/5303PC
Applicant file reference
2-5 Earliest priority application:{US
IP Office
2-6 Earliest priority application:| 63/223,828
Application number
2-7 Earliest priority application:{ 2021-07-20
Filing date
2-8en Applicant name AGS THERAPEUTICS SAS
2-8 Applicant name: Name
Latin
2-9en Inventor name
2-9 Inventor name: Name Latin
2-10en Invention title EXTRACELLULAR VESICLES FROM MICROALGAE, THEIR PREPARATION, AND USES
2-11 Sequence Total Quantity |110




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/ REGION 1..459
Qualifiers note=Peptidyl-prolyl cis-trans isomerase FKBP4 (fullsequence)
source 1..459
mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-1-5 Residues MIAEEMKATE SGAQSAPLPM EGVDI SPKQD EGVLKVI KRE GTGTEMPM G DRVFVHYTGW 60
LLDGTKFDSS LDRKDKFSFD LGKGEVI KAW DI Al ATMKVG EVCHI TCKPE YAYGSAGSPP 120
KI PPNATLVF EVELFEFKGE DLTEEEDGG | RRI QTRGEG YAKPNEGAI V EVALEGYYKD 180
KLFDQRELRF ElI GEGENLDL PYGLERAI QR MEKGEHSI VY LKPSYAFGSV GKEKFQ PPN 240
AELKYELHLK SFEKAKESWE MNSEEKLEQS TI VKERGTVY FKEGKYKQAL LQYKKI VSW. 300
EYESSFSNEE AQKAQALRLA SHLNLAMCHL KLQAFSAAI E SCNKALELDS NNEKGLFRRG 360
EAHLAVNDFE LARADFQKVL QLYPNNKAAK TQLAVCQQORI 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/ REGION 1..140
Qualifiers 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 TI VKERGTVY FKEGKYKQAL LQYKKI VSW. EYESSFSNEE AQKAQALRLA 60
SHLNLAMCHL KLQAFSAAI E SCNKALELDS NNEKGLFRRG EAHLAVNDFE LARADFQKVL 120
QLYPNNKAAK TQLAVCQORI 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/ misc_feature 1..30954
Qualifiers 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 ctctcttcecec ccecgeectge ctteeccttge accctecttce ttcectcececge ccgggagetc 60

tccectggtcc ccggegecge cteccttecct ccecggetcece cgetcccecge tccegtgget 120
gccgeecgeecc cggggaagaa gagacagggg tggggtttgg gggaagcgag agaggagggg 180
agagaccctg gccaggct gg agcctggatt cgaggggagg agggacggga ggaggagaaa 240
ggt ggaggag aagggagggyg ggagcgggga ggagcggecg ggectgggge cttgaggece 300
ggggagagcc ggggagccgg gcccgcgegc cgaggt aaga gccagggccc cgggttagca 360
gggct cggag agggggcgcyg cggcgt ggt g ggggaggggg cagtgggcge agggcccage 420
tgggggaagc ggggct gggg gagaggagga accgcgggga tggaatcggg gagcgctgag 480
gcggccgatg ccgggagcgt gggt aagcca ggcttctgecg agccgecgggg gccgggggag 540
aggaggt ggt gagaggtgga gtcccgggag ggttgggggc cgagggaggc aggaggaggg 600
t ggggacagg ctttctctcc tcctctccce ccaccccgeg cggggcetccg ccceccgectc 660
ctccgegggg cgctctcttg gtccccagge tgagcccggt cggagect gc gaggcaaccg 720
gcaagaggtc gagtagtctc cgggt gcggg ccgcgeccgge ggggctcggt ccagtcctca 780
tggccgeetc tcacttagat gttgctgetg ctgctactgg cgccactctt cctccgecce 840
ccgggcgegg gcggggcgca gacccccaac gccacctcag aaggtgcatc cttcttcgac 900
gacctccgge ccteccttecge tccacttcece tttccctgea tectectcatt 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 ctcatcaget 1380
ttaaccctgg ccctttactc tctgtccttt agccagggga tctgtacctg tccccactcc 1440




caccctctag
ctctccectt
at gcctcccce
t caggt accg
at gagat t ga
gcct ggccaa
ggaagcccct
t gcaagt cag
act acat aag
gttcatttca
tcttgtcagt
atgatttcat
acaaaagcca
gcat ccaaag
ctttgaagag
ttttttttte
gt aggcaaat
tgcacct gag
attttcctat
gaaggttttc
gt gt gacccc
gagcaccccc
ggacgctt gt
at aaaaat gt
ctgcctcaaa
ttacctttta
ttat gaat ct
aaactt agaa
taattgattt
aggggagct ¢
at cagaagat
ttcctagaca
tttettettt
ccatcttctc
gtagattctt
tagtttacca
ctgaaactta
t agagggctc
aagattttaa
cccaattttg
cattcccgtc
cccttaccce
cttctgetct
gggaagct gg
t cgaacgcca
cttcactctg
ttcgcacctt
ctgcctccag
cttccctggg
gagggcggcea
ttgcgacctt
tttctcagcece
cttttccttc
cttaggcttc
cagcct ccct
cagtgcttca
tctccegtcce
gcggct cect
gggt ccectt
tcccccectce
ccgceccectt
gcccgt gacg
tccgtcggtc

cgggggcecegt
caaaat cagg

tgccccatcc
cctcccactg
gact cacccc
gggcct gact
gtatgtgtgc
cggct cctgg
cccctcettca
cacttt aaat
agcaattttg
tcctcecettce
tattctcttt
cacatttttg
gtttaatatt
ttatatacat
atcccatttt
ttttgggaat
ccttttcaca
tccectgetce
ctctccacag
ctgacgggt g
gacttccatc
aagccccact
gt gaggat gg
gggggaggac
cttcctettg
aaaaaat ctt
cacctctctc
atttccatgc
att gt aaaga
t gggggt gga
gaagaacaac
acctccatta
t gccacgt aa
tcctgggat g
t caagat cct
ttttattctg
gactt caagg
gat ggat atg
cagcaat t gc
t aat att cag
tcaaattctg
cagacccacc
ccceggtctt
gcgecagt gg
cact caggtg
caccct ccac
ccccaaccca
tcceggtttt
ctccacctcce
gggt gct ggg
cgct ggaacce
t gt cccaccce
cgt gt accce
tgtctaccca
tccgtaccca
ct gt at cgac
cact cgcat c
ccgeccacce
aagt gagat ¢
cct cceegece
cctgectcce
t cagagcccc
agt cagt ccg
aggaagccaa
gat ggaggcg

ctcttcctct
gggagcct gc
ttaggttgcce
cgggaccagg

cggggggagce
acagat at gg

agactattcc
ccagt at acc
ctctgtgegg
att aggccac
gaggat cat t
aatacctctg
aat agaagcc
ctacatattt
gtgtgcttat
gt gt ggat gc
tgtgattttc
tttaaaggga
tccgaatctg
gggacct ccc
t ggt gggcag
gccagggt ga
gagt ggggt g
act ggaaagg
cagt ccccgg
cctgctcccg
accttcttca
at caccct ct
ct cagaaat a
aacat attag
t cagggat gg
ttccct aagg
ttttacaaac
cagt cat ccc
tgggctttac
gaaat t gaga
ttcctcacct
tgttcatatg
tt aaagccaa
gcaccacaga
ttgtcctatg
ttgttcttat
cagcat ggac
taactcttct
agat gagaaa
ccccct gaaa
ccccagtttg
ccacgaggct
tcccagactg
agaccct gag
ttttccagcece
at cccaaccc
ttccctegtce
gccccaggcet
actcgttccc
tcatactccc
cttcecttcce
cgccctcectg
cctcecttcce
cctccgactg
cagct cccgce
ct cccagcecce
cgaggagagt
ccttccectge
cctcecegge

gt ccccagece
cttttcctct
agat cat aca
t gaaggct at
gcgaggt ggt
acacacccag
ttttcctgec
aaaattcaca
tt ggaggt ag
tgatcattgg
agt ggcagat
t caccaaccc
aact at aat a
caaagccaga
agccccat ct
tt gcacaggt
tttagagcag
aagagccttc
ct ccaagt ct
agct ct ggac
ct cccggagce
ggggaacagc
ggaat ggat a
ggagat gaaa
tatcctctgt
attcttagac
ggtttaaata
tctagaattc
aat caaacat
ggt aaaagac
ggt gggaaga
gaat cagt gt
tctcecetttt
atttgtatgc
tttcctcaca
gt cccatcca
acagggccct
gt aacaggct
ttgtatgtgt
accaagat ct
aaaaat cgaa
ccccaggcac
aggt gt ggga
ctgatccccg
cccttaccge
ttctgeectt
cggccacccce
gcggtctctce
agcct cgecg
ct cccaccac
tgctgectcc
t ggccaggcece
ttttctcaat
cccttccacg
t ccaaaaccg
acttcagacc
taccctggtt
gcacgccccg
tctttcgttc
t cgct ccecac
ccgceccccce
cacat ctccc
ccgcggt gge
ttctccgggg
accctcttag

t gcccacaga
ttcccaccat
cccgecect gg
caacttcctg
ggggcccaag
ccgcet gt ggt
gcaaact t ag
aatacattta
t agagct agc
cct at aacat
gat gacaaaa
agagaccat a
agaaaagcaa
gaaccgccca
tgggttccta
aagggaggat
gatgcttgtg
ttcaactcgc
tatttgaccc
ggagcccggg
atctgtagtc
tgcctgeatg
at gggaaaga
gtcccttttt
aggt t ggggg
ctcacgtttt
ctccaatttt
atccct cacc
t ct act aaga
ttaaaattgg
agacaggt cc
tgtgtctgtc
ct aggcaccc
ctcatacttc
taact cagtt
ggggt ggact
cttcctgtge
tttgtaaaaa
aatttttttt
gccccaaact
gaagaaaat a
cctccectca
gggggct ggg
tctttcctge
gcgcact gca
aggct acggg
cttccctcce
cttgtccctg
gt gt caggca
gttttccect
taggatttca
tctcgegetc
tccat gt cct
accccaccac
tttcctctcc
t caggcgcca
cct ccgt get
tccccatttce
ctttcctcct
ctcggegcetc
accccccgcet
tcctgctcct
ggcgacggt g
ccct cgeecce
cagccct cce

ccacgcccta
tcctetetgt
gaagggggca
ccagt ggact
gt ccgcaagt
gagt agcct ¢
cattactgct
tt gaat gact
agcct gcaca
tgataattca
aaat tct aaa
t gcccaagaa
atctgattgt
ct gt agct ga
aaat ggt aat
t ggaagat ag
gacccaaacc
ctctcecttcett
t ggaaaat gg
tggatttccg
agggccagt g
cagct gat ga
at ggagagct
cctccat cac
cttccttcct
ctcttttcct
ccctttctct
attccttata
aaaat t gaga
aggcagcat t
ttttctgtac
tacttttttt
gaactctctg
ctctaccctg
attctgettc
t at gacact a
tctaataata
tt gcagaaat
cttaaagact
tagctattgg
agt cct gacc
gaaacgcagg
gat caggcca
t gccagt gaa
at gccctccc
gcgt cgt cct
tacctgtttc
cttggctaca
gagcccagca
gt ggggt tcc
cct aat ggac
ttccccacat
gtctcecttt
t ccct caaac
cccacat cct
gcccegtttce
t cagcct ccc
tcctcecectce
cgaggttgca
gcttccctcce
gccgegegece
cctcctceccce
gcgagagecg
ctcctcccca
caggaaaagt
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2100
2160
2220
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3000
3060
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3180
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3300
3360
3420
3480
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3660
3720
3780
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3900
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4140
4200
4260
4320
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5100
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gtccccectg

cggggcccct
ggt ggct ccg
cccgecacccce
gggct ggcca
t agccgcagg
agccct ggac
gcacgcgcecce
t gact ggcag
t ccaagat ga
ccccgcet geg
gt at t aggag
agggaat gt c
aaat ctt ggc
actt gagagc
gactccttct
ggcat at ggt
aattggattg
cat acaagga
t ggggat aat
ttatagcatt
gagt t gaggg
at aat gaggt
gat gt gacac
agagact t aa
ttaccaaata
tacacct aga
aggt agggt g
aaaatccttt
ccagaggagt
tttatctgta
ccccagaat g
gggaggcagg
gagagat cat
ggctttatga
caccat gaca
aact ggagaa
t gt caat t gg
agggaggaga
ct gcagt gat
t caggaaaca
at gt cct cat
t gggagaagc
t cct gagaat
ccaatgttgt
t cagt gactg
cccaccgt gt
ttatttcctt
gcccectgtce
gcat t ggggt
ggagacccaa
ccagctttct
ttgtctggtt
ttcttcccta
cccagcagga
tttacttatc
ggggtttgca
at gt ggaaag
agaaacat gg
aaggaggt aa
gt aaggct cc
t gacaggaag
t gagaaagga
ccccaggaga
aagt acct at

agct cct aac

tttgcccggg
gt gt gggcct
t cct cagaac

gggggcecagg
gacat cctgc

at gggggt gg
ccatctgtct
gagat gggct
gggt ct aggg
ggagt ct cgc
acact gat cc
agaggt gggg
gt aggt t gga
tctagtttat
catccttcta
gat t ggggaa
gggat ccaca
gaagagaaca
gagagat ctt
gtggectcta
agagagagaa
tttttttccc
agggaaggag
ggaat t gggt
t caaccttgg
aat aggt gt g
ctt gaagaga
ttgactgtta
ttgttaaaaa
tttttactaa
cct at gggaa
aagagaagt a
tggttttggg
t aggggat ca
ggtgattccc
cat cagaggc
aat gagt cgg
act aaggaaa
gaat agt gt g
aaat gggggg
tgttcctatt
t gggagcagg
ggt aaagat t
t gagcact gc
ctggttcttc
cccaaat gt c
tctacttatc
tgtgtccect
t ccagcagct
ggct gget ct
gettgtttac
t ct t gagagt
cttccaccce
gggat ggat ¢
actagctctg
gaggt gagga
agtttaccgt
ggt aaagggc
ggt ggt at gt
agat ggaaga
agat gccaga
actaatttgt
gcttgeccectce
at gagct gct

gct ccccaac
t ggggt ggcc
cccact ccce
ggcgcgeagt
cct gccagece
cggact at ga
gt gggaggt g
gagt cgtctc
gggggt gcag
gct caagat g
agaagt gt cg
t ct gagggag
agctggattg
gct ggaagga
ttatcttaac
ttcccaaccc
ggct aat gat
t gggaacccc
gaaaagaat g
ggggcacctt
ggat gt gaga
ggt aagcaaa
acccctctcce
atttaagatc
t agggt gaaa
ggt gat ccaa
t gt ct gggat
agagagcaca
ctttctegtg
tacagat t ct
t agacat cct
gagcagcagg
gaggat caga
gagt ggagt g
caggagat ag
t ggaggt ggc
at caagcggg
tttcctgect
tctattgggg
t ggaagaggg
catgccttge
aaccct gt ct
at ct ggagt a
tacaaagttg
ccttggccag
agatt ccaac
aggcct cagt
ctcccct cct
ctgccct gge
t ct gaaat gt
tcctccccca
tttccctage
tccattctat
ccagtgtctt
act gagcggg
aaaagagaag
aggaattttc
attcctactg
tt ggt gacag
tcattaatac
cagagaagga
aaggagaaga
t cgagaaaga
atctcctctt
ct acaacgac

agct acccct
act gccgett
ccatctcccg
gt acat cggg
cgcggt ggag
gct caagct ¢
ggggcet t gcg
t gggat t gcg
gagct t gggg
gttaagcatg
gggt tt ggag
t aaact aacc
ggggtttaca
at agggacag
aaaacagcaa
t gt t gagcat
caagaggt gg
cacaat agca
gcagt ggggg
atggaacttg
agggaaat gg
tttgggtcca
cct acat gaa
tcaaatttat
t agagt acac
ggatttat at
aggt gt gt ga
aggattatca
gttctcagcc
agctccttgg
atcttggtgg
gt acaggaaa
t ct ggt agag
t gaagaaaat
gggaggcct g
ggggagcaga
gt gggat ggg
gcaaat ccag
agggggagag
aaacggt t gc
cctgttgata
t t agagaagt
at agat gt gg
ccct agt ggg
agt gagggt a
agcttcccct
gggaggt aag
ggcaacattt
t ccccact gg
cat at at cag
tttccecetee
t ccaagcect ¢
tcattctctc
tttttctaat
accccct act
agggaggaaa
at aat at ggc
acttcttcca
agggaagggg
caaaggaggg
agtttaatga
aaacggt aat
t aagagcagg
gtctttcagt
cct at caaga

gcceccccacg
ctggttgtga
cggcct cact
gcactgtttc
at ggcgct gg
at ccaccacg
gggcaggggg
aggcagaccc
agagt cgcag
ct gcaaggca
aaact ggt gg
ct ggaat ggg
tttaccatgg
aat gaggaaa
ggt agt ggt g
tcccagactg
gcagaggcac
t ggggat gaa
agaggggcaa
ggt cct gacc
gat gt aggga
ggggt at t ag

taatt ggggg
cttcactgac

aaggt gagaa
tcatttttag
ggggacagaa
ggagct t gge
ttcagtgtac
t cagggat ga
attcct gagc
at aat t aggt
ggt cagact t
gacagggaga
gct gt gaget
cgt gggacct
aaggcagaag
atccttgcaa
aat cacgt gg
aagaaaaggt
tgtatcttat
ggaggggceac
ggagagt gca
aggcat aaag
gggt gggcaa
ggct ccccct
caggct ccag
caccctcctt
ctgccatttc
t gggagggga
tcccaagct t
tctttaaggc
tgttctttce
ggacctgtca
ggtcttgttc
caaat ggaag
tttgagcaag
cccactggtg
gat gt ct gag
gt gt gcagga
aagaggagaa
t aat gat gaa
aat t gcagac
gt gat ccagg
tcatccttat

ccat ggggcce
t ggcggcagg
cgcgggt cce
ccat gagcgg
aggacgt gaa
acagcaaggt
ccagccagct
ctcecttgtg
gggct ggagg
gacccttctg
tggatttaag
tt gggggt gg
t aacaaggt a
attttgagag
agccct acct
t gggat agat
t gggaaaat g
gaagagt caa
ggaggt agcg
ttcccttecce
tt agggaggt
gggat agctt
t gcagggaag
at gt ggcccce
tttggtgatc
aacat cact a
gt gaggt t ga
aagagaact t
at aagaat ca
at cccaagt a
t gt aagct aa
att agggt ac
gggacagt ca
gat gggt gca
caaact cat c
gggagaaggg
aaccagaat g
gagcaaagag
t ggagagaat
agat aagaaa
atgttcttgt
t gaggggct g
ggaaggt ggg
agaaaacctt
cagagaattc
tctccaactt
agt gctttct
agt cccctga
gtcttcacat
acaggcagtg
cctttcttct
acct ct caaa
tcat cctaca
aat gt cagcg
ctgttctcte
gt ggggagaa
ct at ct gggg
tttgaagcat
ggt gagct ga
gaggt gat gg
aaaaggcact
agt gagt aat
aggggagggg
ccaagccacc

gcct gget ge

5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
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7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
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8160
8220
8280
8340
8400
8460
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8700
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8820
8880
8940
9000
9060
9120
9180
9240




agctctgtct
agggct at gg
gcgat t gt gg
t ct gcagacc
ctccttcttc
gt gt gggect
agt aaggaag
t gt cct cagt
tccagctcac
tcagccacac
attgctacca
ggt aaaggga

ggggcaagaa
ctttctgtag

tttatgattt
tcagttctgt
at aggaat cc
gaat gggaac
gagagagaga
gtagttggta
attt ggggag
ccttttattc
ccactttcac
tcttgaggtt
tatgtttctt
cccacacaga
agaccagatg
gaat ggct gc
gtctttattc
t ct ggacgac
tttcttctca
gggctct gt t

gcgggggcag
ttccagttga

gggaaat caa
aggagct gt t
at gagact ga
act gggt ggg
tt gat agcat
gcatcccttg
gtttcctgag
at acaggggc
gactt gt aga
gt at caagtg
tctgtattca
ggt ggt at gc
agat gact ga
atacccgcag
ggt ggagagg
t ggat at aaa
gtggatccta
agtt gt at gt
agt t ggt gag
gcacaccttt
at gt t agt gt
cctgttgett
atcatttagc
atttgagagg
caggggaaga
t aagct cgat
gagcatgtta
ttactaacag
aactctgatg
aat gact t gt
aat ct ggctc

ccacgct ggt
gggt cagaag
gtttgtattg
t gagct agge
agaaggaat t
t t gagaat ct
agaaacccaa
gaacagaccc
cagccctgtc
t ccacaaccc
t ccagcagac
cat aagct ca
cttgattctt
ccaggggaaa
ttttccectg
t aaagt aggt
aggaaggcag
agaggggat g
ggaat gaggg
ct aagagaga
gt agagagga
tattctttgg
tctgattcag
gacat cat gc
taccccat ct
gcct cagcag
ccttcccgaa
ttctttgctc
cct cat gcac
ct ggaggaac
gat ccagctg
tacggaggga
gttttgattc
cgtttattca
agct gt gaag
tctttctctg
agcccggaaa
agtttccctt
at gat ct gag
t ct gcacaca
aagcccat ga
t ggggagaaa
tttctetttt
agat aagaca
ggt gt acaag
t gacaat t gg
ggcggt ggag
catttccaac
act gaggggg
ggagaagagg
cctttgetct
t cagt aggt t
aagt caggag
acaggagcac
tttagagttg
tttttaatga
cccagacagc
gct ggggcag
ggcttctttg
acggccacct
ggggt gagt t
tggcatttgt
tggacttatc
ct caggt cat
caaact gctc

ggct gagget
at ggggt cat
aaaaggagt g
agcct cct ag
gaaat t agat
cttttcctta
aggcaggaag
tgttgcactc
aaaccggcag
tacccgegtg
cact gaggt ¢
aattccagca
catt gaaaga
gaat gagttg
tttgatgccc
t caat ccaaa
cagattccag
gagccagt gg
agaggagaga
gaagccgaca
aat acaggct
gtcttctatc
accattcttc
tgtctgtccce
ttgccttcag
gggct cacca
ctcctcactt
tatctgagta
ccegtgtttt
gagt gaagga
tgccegt caa
ccaagct ggg
t ct gaggcaa
ctatacgttg
acat ct ggct
ttgtagcgcece
gttttttgtg
ggttttcttg
gtgacgattc
catgatactt
attccatctg
cttagaagga
tagttctact
aaaacaaaca
gagcgt ct ct
tt caagat ct
ggccacat ca
at ggt gagag
ccttgcaggg
gggct gt gec
gacttccttg
cct gat gagt
gaaccggcat
t gt gt ct ggg
cttaatattc
ttettttttt
tggttaat ga
ccct gcagcet
ttgctcagca
atgtgtctgce
aatggttgta
gtggtactta
tacattttgt
gcagct actc
tgctcatcac

gct aggat gt ggaacct cat t gt ggtaagc

tcecttttga
t ggaggacct
caacagt ggc
cagt gaaaga
ggcagaccag
agggt t aaag
actctccctg
cgtttcccca
aaactctttg
ttcacttcgg
ccaggagat g
gaacgcattc
agtttttggg
tgttccccag
gt gggggcaa
aggctttcaa
attacagagg
gaggggcaga
gacaaggaga
ctacatctga
cactgtgttc
tctgatcctt
agtccttgcce
t ggt aggagt
ttcaccttcc
cagggacaga
ttgctctgaa
tccaacttgt
ggct ggaat t
aaacct gaag
ggacagt gac
tagcatctcc
agcgttaccc
tagcccect ca
aggat gcccg
aggt ggagt t
t ggggcect cc
at aggat gt c
tcttcagatc
t cct gact gg
agaattgtca
gctcttccct
aat gagcaaa
tt gggaagaa
acgacccttc
caact gagat
t gt ggggact
gaaagggt gg
caccct gaac
ggt agagaga
ggaagggct g
t aat gat aat
cagaattgca
actcatgatt
agaattttat
cagacttgga
gaggggcaga
ctacattgta
ttattacacc
aagccccaaa
gatt cat gat
agaccaggaa
agcagt ccag
ttcccatgga

gctctact ga
gct act aaga
ct gacagt gc
gcat cccggt
aggt ggggag
gaactcttgg
ccccacagct
ctttcttceg
aaaagt gggg
t gaggagggg
t gacgt gaga
cat gt ggat t
atcctctctg
acat at agac
gagat gggag
999999t ggt
agagagggag
aaggcagctg
ggt t gagggg
agaaggcagt
agt ggccctt
tgtctgtctg
ttgtcttttc
gggt gaat gg
cact t ggaat
agct gtt gaa
atccccagtt
tttttattcc
gagat tactt
gt cagat ggc
t ggt t ggaga
t ggggaagt t
t gcact aagc
ggcattcccg
aat catcgtg
ggat ct gaag
tcttggcatc
tctgtctgtt
tcatttttct
ct ggaaaagg
gcctttecta
gattcccaag
caaaaact ca
gtacgtctgg
t at caact gc
tgtcatgctg
t gcagt ct gg
cagggagagg
ttgtctgcat
gaaaaaaaaa
ttaccat gga
atggat gctt
tttcattttc
gat at gcaat
gt ggagaagg
gcgaggaggce
agt gagt gt g
aagagt acag
aagt gt gt ac
at agct t gat
tt cagggat t
aat gagact ¢
ctggaattga
aaaccat gaa

agggacgat g
tt cagagt cc
t gcagct gac
t gt gaggggt
gttt ggagag
ccactcttgg
ttcctatgge
aacgcaccca
ct ggaagaag
tt gggcaagg
gtcactttta
aagt gcagt t
tctttatgat
ccagaat gac
cgaagat gag
gggt gggt gt
aggaaagaga
catggatctg
gaagagggag
ctgctcccte
taatcctccc
cccatttgcce
ctggttcctt
agt ggcttcc
ccacatccta
ggaaggttca
aacctctctg
cacccaagac
t ccgccagag
t gggagt ggt
ggaaagccag
tagctccatc
act t t gggat
ggcat ccctc
ggacttttct
agggaggggc
t gt gcct gag
ggct ct gact
actgetttgt
ccact cagaa
ctatccccaa
aggct aaat a
gccattctcc
ttcctcattg
acagt ggatg
aat cct gcca
cacct gggag
gt gcggaat t
tatgtttcct
aaaacgat gg
gacgaggagc
gt at act caa
ttggtgattt
tagct t ggat
ggcttttgaa
gcattctctg
ggt gt gggca
gaattttggg
ctgctttgga
tt aaaaagt t
ct aacagcaa
agagt ggt tt
atcctagtta
gcct gact aa
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12960
13020
13080
13140




aaagtttgta
aaat aagat t
ggact ct gat
gttagttgaa
aggt gagt ca
ttgttggtgce
agaggaggct
cagcaccttg
ggcaat at ag
gtt agggaca
gactttgt gt
cagcct aaaa
at aggt t agg
agcaagggt t
tttattccct
agaaccacct
att cagt aga
agatgtactg
tactacccta
gt aggggat g
ctaaatatcc
t agt gcagag
at ggagagt g
gaggt ggcat
gacct aggac
agcat ccatt
ggttgattaa
cagagt agag
attctactct
gttagtggta
gt gct gagca
aact gaagat
gcct aget gc
gt agggt gge
at aggcaagt
aacacct cat
tcgatacgtc
catcctgtgt
tcagtgattt
tttgggagta
at acatt aaa
t cacgcct at
t caagaccag
t gggt gt ggt
cttgaaccca
gcaacagagc
aaat at ggac
ggt t gagagt
tatacatgtt
gaat aaccaa
agaat at gaa
agt agagacg
cgccegectc
tttettettt
acaatcgctg
agt aagct gg
agat agagt ¢
aacct ct gcc
acaggt gcgt
ccat gttggt
gaagt gct gg
ttttctgaga
t cact gcaac
t gagt agct g
tt gagacaga

cttttatctg
t aggaagttg
gat acacact
aaat acaat g
t ccat aaaac
cct gagccca
gacagaaaac
ggaggccaag
t gagaccccc
t agagggaca
ct agagaaag
t gccagt ggg
ggcaaaagag
ggacct aggg
aaggat ggcc
ggaaaggt ag
t ct gggct ag
gt ct ggggat
gact cagacg
gggagggat a
t acaaagcac
aat gagaaac
ggt t agagt g
cct ggagat a
cagt acaaac
ctt gagagcc
ctaattgctg
tgtctctttg
tctttactct
gt gacct ggc
gat t aat ccc
t ggat agacc
tatttgtgca
t ggt aagagt
tatataactt
tggattgttt
ct aaggact g
aaggagggat
gaaagggt ct
agaaaaaat t
aat gcct cag
aat cccagca
cct ggct aac
gtcgt gt gcc
ggaggcagag
aagact ccat
ttgaaatatt
caaggaaat t
ctaatttcat
ct agt gaggt
ttcatccatt
gggtttcacc
ggcct cccaa
tttttttgag
cagcctt gac
gat cacagac
ttgctctgtt
tcctgggttc
gccaccat gc
caggttggtc
gat t acaggc
tggagtcttg
ctcecgectce

ggat t acggg
gtttcattct

ct aacact gt

act ct ggt gg

gttttgggac
aaaaaatttt

ct gggaaagt
ggacttgcca
agggat t t gg
gcagaggat ¢
agct ct aaac
cctgagcatt
atggttcctg
gaagccaat g
attatagatt
ggccggagec
ttatgtttag
ttagttcaca
ggcct gagaa
cacacct cga
ctatactatc
catgctcctg
agcccct gge
cctagtttag
gttttagaga
agat t gt gag
t aaaaagct a
agacaaggct
t gggt t gagg
acaatctata
t ggggt ggca
gt gagcacag
tttctttctg
aatctttcaa
ggtgctctta
at ggat t agc
ttctgtgect
gaggat t aaa
tatacatgtt
cgat at caat
gatgtaattc
gagcttcatc
agt cagttag
ctttgggagg
at ggt gaaac
t gt aatccca
gttgcagtga
ct caaaaaaa
gggct gaaat
cacgt agaga
ttcatact at
ttaataactt
tatctatcca
gt gttagcca
aat gct ggga
gt agagt at ¢
ct cct gggct
at at gccacc
gcct aggcet g
cagtgattct
ccagat aagt
t cgaacacct
gt gagccact
ctctgttgece
t gggt t caag
agcccaccat
tattgcccag

ttagctactg
tgtgttgtga
attctaaatg
ggaagat cac
attggaactg
atcgttgett
ctggat ctag
act ggagccc
aaaaagagag
ggggt gggaa
cttttgaggc
ttttctgaag
aat caaacag
at ggagact t
at caat agt t
ggt t at cagg
ctgacatttc
gaact att ag
t ggaggcat t
atatctaatg
aacaaagaat
agaaaacat ¢
aat gt agctg
gaaat cttga
cct caagat a
gtt aaaaaaa
ggtctttatt
actgtatctt
ggagcagt gg
ggt ct gacca
ggtgattttt
tttgaagcca
gagagaggca
tctgctactc
cagttttctt
t aaggt aat a
agccaccat ¢
gaaacatttc
caaggcttca
ttggatattt
aaat at ggac
ct gaggcagg
ccegtcetcetg
gctactt ggg
gccaagat cg
aaaaaaaaaa
tatagatctg
aaat gt aact
tttagat agt
gtttgagatt
acagactttt
ggat ggtctc
ttacaggcgt
cctctgetge
caagt cat cc
aagt ct ggct
gagcacaat g
cctgect cag
ttttgtattt
aacct cat ga
gct ccaagcece
caggct ggag
cgattctccg
cacacccagc

gcttgagtgc

gcaattgctg
t gaaagat ct
gact ct at gt
tttcctgtag
gct accaaag
ctgtcttata
t ggct cacac
aggagttcaa
agagagagaa
gact t ggaag
cat agggct t
aggat agagc
cacaaat aga
agaaaagaag
ctcaaacttt
cccttcccct
t agcaagt cc
tt agggt agt
tttggttgtt
t gt agaagcc
tatcttgctc
tttaggggca
t gggct agag
tt ggggt aga
tacattttag
ttaggt at aa
gttcagattt
tactgact ca
t gcccccagt
cct gagcagg
tt gat gccat
aaagact act
gtctcatgta
attaat agta
at ct ct aaaa
tagtttcctc
atcgttatca
aacaaaagag
gtctcattta
tgattttgag
tt gaggct gg
t ggat cacaa
ct aaaaat ac
aggct gagac
cact act gca
aagaaagaaa
agt at caat a
tacttcatac
attattctca
t cat agcagg
tttettettt
gatctcctga
gagccaccgc
ccaggcagga
acccacctca
aacttttttt
gtgtgatctc
ccttctgaat
tt agt ggaca
ttcaccctcc
aagt ccggct
t gcaat ggca
attctcctgce
taatttttgt
aat ggcgcga

agcaaaggag
gct gccacat
tttaaggt at
agt acccaag
ccagaaagac
gcagggaget
ct gt agtccc
gaccagcctg
cagagagat g
gtccctttct
ccagt gggac
agt cttaaca
agt ggat caa
cagagt t gct
aacat ccgtc
ggaaattctg
ct ggggat gc
ggttttcaac
acagt t gggg
aaagat gat t
aaaat gttaa
at at gt ggaa
gggaat gt gg
gat cccat ca
cccactgtca
atttgcactt
ccttaagctg
agggggaagc
ggt t aggcgt
ggaccgcat ¢
atttaccttg
caaagtatta
cagagact gt
taactttttt
t ggggat aat
aggaaaat gc
ttatcatcat
t t aagaggac
ctgggagct g
attattcatc
gcgeggt gge
ggccaggagt
acaaat cagc
acaagaat cg
ctccagectg
gaaagaaaag
acaaagat ga
ccagcatttt
ttttaaagct
t aaaat gat t
tttettettt
cctcgtgatc
gcccagect t
gt gcagt ggt
gcccctccca
ttttttctcg
ggct cact gc
agct gggat t
tggggtttca
t cagcct cct
aatttttttt
tgatcttggc
ctcagcctcc
attttrtttt
tcttggctca
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14220
14280
14340
14400
14460
14520
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14640
14700
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14820
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15000
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15120
15180
15240
15300
15360
15420
15480
15540
15600
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15720
15780
15840
15900
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16140
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16620
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16800
16860
16920
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cagcaacctc
gat t acaggc
ctccatgttg
t cccaaagtg
at agagacag
gcccgecettg
gt ct ggct aa
gt ct caaact
ggat t acagg
agagt ct cac
tctgectctt
gagcccacca
t ggccaggct

gctgggatta
tttettettt

ct cagct cac
cctcct gagt
t agt agagat
tctgcttacc
tttettettt
acagaaact t
cagagtggt a
tccatagttt
t at aat gaga
tggacattta
agggcat ggg
cccaggctcc
gt at ct cact
caaagttatt
acattccaaa
gaagtagttg
ttttctccag
gccaaacaag
gtt aaaggaa
ggt gt gggt a
tcttctgaaa
gcat gct gaa
t ct agaat ct
cagaaggat ¢
ttactctgcet
ctgtttgcag
tactctagtc
at gt acat gt
gagt cagaat
tgattttttc
agacaccctg
gcct t ggcac
gaggacttca
tcgtectttg
t ctt gagaga
tacttctttg
cat caaagac
tcttttcaaa
aaaacagt ct
agatttgctg
tttttcccat
ctagggtatg
tt cagaggct
actcttgett
gtttgatgcce
caggggcagg

gggaagaat g
ttttaactct

ttgatgtctt
t ggct caccc

cgcct cccag
at gcgccacc
ct caggct gg
ctgggattac
ggtttcacca
acct cccaaa
tttttaaaaa
cctgggct ca
cgt gagcccce
t ccat cgecc
gagt t caagc
acacacccag
gt ct ggaat t
caagt gt gag
tt gagacgga
t gt aacct cc
agt t gggact
ggggtttcac
ttggcctccce
tttettettt
cccat at get
catttgttac
acat t agagt
cgt at ct act
ttgttacttc
atttggtctt
ttcaaagccc
cctctatctc
tatttattct
cccaaacaat
ctaagctttt
t at gt agaat
gttactgcaa
ctatcattct
ggat t gat aa
gccttctaag
gaaat at cct
tttggaattg
agagaacat ¢
ctaccttcca
ttctgagcta
tagtagcttc
gtccaatctg
tggattgcac
ct cccaagac
aggagacagg
t ggccct gaa
act acaacaa
agggtgtctc
gact cccaag
cagaat cagt
t agaggaaaa
ct agaccaag
gaaaggt cat
acttgcttag
t caaat ctca
ggcat ct ggg
caattacatc
ttgtctcctt
agcggcetctc
aggggaccgg
ccagagacat
gttcatcaag
t gagttgcac
ct gt aatccc

gttcaagcca
acacccggct
tctcgaactc
aggcgt gagc
t gttggccag
gt cct gagat
aattttgtag
aggaatcctc
ctgtgcctgg
aggct gaagt
gattcttcta
ctaatttttg
cctgacctca
ccact gt gcc
gtcttgcetct
acct cct ggg
gcaagt gcac
catgttgccce
aaagt gct ag
ttgagcagtt
tcccacat gc
aact gat gaa
tcacccttgg
at t aaat act
attatggttg
gt cct caagg
agt gt agt ag
t ct agaaagt
tcattcatct
tatttgtatg
ccttgtatgg
gcagttccaa
ggt at at gaa
ttttagettt
tggacttcaa
aggcagt gaa
cct ggct gge
t aggagct gt
agt gt cacag
tcctttgeca
gcaact gt ac
cgat ct aagg
acaacagt aa
cccttceccce
at cccaggaa
aggcttccag
caagacat ct
ccagaccat t
t gt gagttaa
aggcaccttc
ct ccgaccag
aaaat gat gt
tattcatgag
cttcttattc
gccacacaac
t aagt gaagc
gtatgtccta
aaaaacagaa
tgccttgetc
ggat ggcat g

acat gggggc
cacaagattg

cttgtaaata
tggttttget
agcacttttg

ttctcctgee
aattttgtat
cggacct cag
caccgt gccc
gctggtcttg
tacagatgtg
agttgggtcc
ctgcgttgge
ctgccttttt
gcagt ggcgt
cctcagettc
tatttttagt
ggt gat ccac
cagcct gact
gt cgcccagg
tt gaagt gat
accaccat gc
agctggtctt
gat t aaaggt
ttagtttccc
at agccttct
cctacattga
tgttatatat
ttacagagta
ggcacagt gc
gt agaacct a
caact gct gt
t ggagagaaa
atttattctt
gtccectgtg
tttctgtgag
gaggt t aagt
gt caggtctc
cat ggaaaaa
aaat gt gaag
ccaaaagcac
aagcagagt g
t agat cct gg
ctcttcattg
ctaattatcc
acact aacac
cagacacatg
cacaaaccat
acacccacac
tttgtggaga
gaggcaccgc
ggaggaggcg
accgaccaaa
aacttccttc
tacaaacat g
agaagt aggg
attccatttt
t cagat gaga
cttttaaaat
cagaagcctg
tccttctcca
t at gcaggca
ggat tt aaag
cacatgttcc
gacgcttatc
t aggct gggg
ccct ggcacc
at aat aat aa
ctt gaaaaga

ggaggccaag

t cagcct ccg
ttttagtaga
gt gat ccacc
agctaatttt
aact cct gac
agcctccgtg
tctetgtttt
ct ct gaaaat
tttettettt
gat ct ct gct
ccaagt agct
agagacgggt
cctcecttgge
tgttttttat
ctggagtgta
tttctcacct
ccagct aat t
t aact cct ga
gt gagccact
agcagaattg
acattatcga
t acat cat aa
tctatgggtt
ttttcactgg
t agat gct ga
ggcccattgce
accttgectg
agt gagcaag
tcattaccgt
tattacttgt
gt aaggaagg
aatttactta
tt gacccagt
gaaggt t gag
ggtatttctg
acaagaat gg
agaagact gc
gttaactcta
gaat at ccat
agagtgtttg
cat cagacac
ggtatagtta
ccat t caagt
acatttcagt
aact aaccaa
t ggcct at ga
gcecgttctgg
t ctaccgggc
at act cccct
cattctctgt
acct t caaat
tttaaacccc
act at aggat
gaaaagatta
ctggtgttct
aagaat aat g
aat gccat aa
agt ccct gat
ttccct cagg
gagcagcttc
ct gggct ggg
tcccaacttc
t aagctt aac
ggt gt gcagg
gcaggcagat

gagt agct gg
gacagggttt
cgcct cagec
tgtatttttc
ct cat gat ct
cccaggccaa
gcccagtctt
gaaaatgttg
ttttaaaggc
cact gcaacc
gggat t acgg
ttcaccaggt
ct cccaaaga
aatgectttt
gt ggcgt cat
cagccct cag
ttttgtattt
gct caggcag
gt gcct ggcce
agat gaaggt
catcctccge
t cacccaaag
t ggacaaat g
cctaat ccaa
t gatt aagag
at ctt caaag
tgccctttge
gcat gaggaa
ttgtgttaaa
ggtttcccaa
aat gat gt ga
cagttattta
t cat gagaga
t gt t gggagg
tagttttcat
caagaagtta
tatcaccttt
t gaagaaagt
gtctcctcct
t caaaat t ct
agct aat acc
aagattttga
agaagt gatt
tctttcctca
gcgact gaaa
t gccat ct gg
tgtgcgeetg
aat gaact ct
gtcttcccaa
ttttctcagt
t agaagaacc
tccectcatt
tttgaaagac
gtttccagag
gt ct ggggat
tttctaaaat
at agcattca
gttctctttc
gccat gt ggt
agggttagta
atgccccctg
tgcccttcetce
t acaagaaga
ct gggt gt gg
catgatcatg

17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940




gt caggagt t
aaaaaaaaaa
aggct gaggce
cgccact gca
aaaagagaca
ggaatttccc
aagct gaat ¢
gt gt aaagct
acacaggt at
tttacggcat
tctcceccacc
t cagccat gg
agttctagaa
gat at aact t
aat gaaagcc
t gt gt aaagc
gaat ggaat a
tattcttatt
t gatt caaga
cagat acaac
tttggctacc
ttggctacta
gt gagt ggat
tgcctttgag
gccaggagaa
ggtgtatttg

gt aact gggg
tttcccagat

ctetttgtct
tcatgtaatt
tcctattttt
gt ggt gaagt
ggtagtatta
gtgtacttgg
cctactgata
tgcegtctge
tttettettt
at ggcct aaa
aact ct gaca
ccct gccagg
ggt gt ccaca
aaact tt gat
ctcccatttt
act acaactt
tcttctcatc
gcagt aacct
at cagcaat ¢
cccttctett
t gaccagacc
ctcagttctc
caact cacat
ct gat cat gt
atggagtttt
ctcctactcce
ggggccaggt

tgcttgggaa
aaggct ccac

catgccattg
tccctctcac
caacct gact
tggttaccac
aaattcctta
ttctctgecce
cacccctctg
tctgtagttt

t gagaccagc
aaaaattagc
aggagaat ca
ctccagectg
tgcaaattaa
ctt gagt ggc
t aggagaacc
tcaatgtgta
tt gcagaact
ggccaagaga
tccacat cct
t gaaaggagt
cagaaat ctt
at ccaaggaa
act gggaaaa
tttagaagcc
ggt ggcagac
tatttgagtt
gt ct cgt agg
cat gcaaagc
t gt ggt cact
t gacagcacc
cttgtttgta
t gaggat gga
agggt t aagt
gagagggaat
att agaggca
gt cct ggt gt
gtctctgtca
gt catctgcc
atgtaattta
ccgggegttt
cat ccct caa
t ct aaat gat
aaagaaagcc
cctgcccage
tttttacaat
ttattcttta
aatttgaact
attaaaattt
ctagatactt
ttgggttata
cctttget gt
t ggggacat g
tcatttctgg
ctgtccagtg
tagttctttg
ttcccttcecce
ctggtcatca
t ccagcct gg
gt ccggt aag
t cct ggacag
tcattctgac
aaagt agct a
ct cacagt ct
gccctctgeca
tgtcttctce
cgtggtattt
cctctccacc
gct gt ggget
att gggagga
caggat gt ga
ttcctcctca
ttctctgttt
actt gt cagt

cagaccaaca
t gggt gt ggt
cttgaaccca
ggt gat agag
aaacagct ac
ttgggttgag
gctatttttt
tagct t gget
tctaggagtt
gctatttctt
ttcagctcct
gt gagt t ggc
agaaat gacc
ttaaaaccca
t agagcct gc
aaaat caaag
at gt t gt gga
gt ct t gggaa
tccttccaag
t ct agggaag
ccttttattg
aaggat gat c
ttttccttca
at ggt agaga
gagagt gaat
aggcggt ggt
99999t gggce
cttgat at at
ggaaaacggt
aaaat gt gct
gaggt agacg
agtgtgcctg
aatatacttt
aggacat agg
tccttgagaa
agat at ccag
tcgaatttag
aaaaaaaaac
t ccccct aat
cagatt agct
caaggccttt
agaaacctta
aagaaagaca
cctcagcatt
ttgcttccta
cagt t agggc
cccttttctce
ctcttcctce
agacattccg
gcat t gtcct
tttctcttct
gat gagaat a
ttgttgagaa
acgggaggaa
t ggact ctac
actccatctt
aatcctgtct
ggagagct ca
tctgccct ag
gct cact ggc
accagtttcc
ctctcccacc
gctttcectg
ggctctgtcce
tccaaggttg

t ggt gaaacc
ggcaggt gcc
ggaggcagag
taagactctg
tctctttccc
aggtt gat ga
ttttaaggga
tttgtagatt
aatttttctg
ggcct cct gt
ctttgtatcc
ttttgaagga
aaattttact
agccaacaga
ccat cat gag
t gagagacat
gcct cct cac
ccaccttata
cat ccttagg
tgggaagttg
tcgtctgecce
tttcctggte
gccectctcg
ctgttaggtt
acaaccccta
tagtactatt
agagggcggg
tt gaaccagc
t gct t aaact
ttttattttt
tgcagttgtg
t cacccgaac
tt aaagagag
agagaaact g
t gaaggggag
tcattcccag
gacaatgttc
t aagcaaat t
aat aact gga
ttccttettt
ttagctttat
taacattttt
gaaaaactta
tcccaaccta
acggccccag
ctcatgtccc
ctatcccgtc
cct gt gccat
cttcctgtca
agctgttgtc
gacgttttcc
aaacct gt gt
t gaaaacagg
aaaagaaaag
at aaat agcc
cagccccatg
tcctttagece
gcctcectgg
ttatatccag
tttagctgct
tttcgtctgce
cgt ct cagga
actcttgtcc
cttctttetg
ccat ggcagg

tgtctctacc
t gt agt ccca
gttgcagt ga
t ct caaagaa
agtggcttcc
cct gt cagtt
at ct gccaaa
gtattttctt
ctccactcgg
gaaaagtttc
aggacaagag
aaagt t at gg
caat ggcgct
agagaat gt t
aggaagaat a
ct cgccgaga
t gaagacttt
ttgcttttaa
gcct caggtg
aaaat gcct a
aggt ggcagce
caaaacagat
acagt caagg
ggaat gt ggc
aggcgt gggt
tttaatggtg
aaat ggaaac
tacttcaagc
at ggaggagg
atatgtattt
tt acat gaat
agt gcacctt
aaagcaagca
aaggt ggaca
gct caaccat
cact gct gga
tggattgcta
gaaat t agt t
aaacatattt
ttttgtttgt
gattccat aa
t aat gat ccc
aagaacaaac
t ggat agacc
t ggcact gag
cagccaat ga
ttcattcctt
gcaggagggt
cagaaact ct
tgtctgtcct
ttgtctgect
aactcccatg
gaaaccagat
aagagaaaaa
tgtattctag
actgcattgc
cctggecctg
agaagagggg
aact cacagc
gtcttcccce
caggt gagga
gcaccttcca
ctgttctttc
t gt ct gcagg
cctt gcagag

aaaaat acaa
gctacttggg
gct gagat ca
aaaagaaaag
attaatttca
agact caaga
tttccttget
gaaact t agc
ctctcagtct
tttcttccett
gaaat ggact
t aacggaaac
tt aagaggca
ct aaaattaa
agcagaaat a
gaggt gt gag
t aaacat aga
gtcatgttgc
aaaat aaaat
ggat cagct ¢
t acaagaaga
aaat ggattg
gaaaaagt ca
t ggcaget gg
aggggagact

cattgctggg
tccatttggg

ccagagct gt
agggaaaacc
ttaaaaattt
atattgcata
gtacct aat a
gttattcttt
aaaggaagga
t gaagat ggc
gttttgeect
t aaat gct gc
ttttttggtg
gggaatatta
cttaagaata
ttgtcattta
cttctttctc
aaaaacaaag
attcactcca
cattctgcct
ctgaat gtcc
tgtcctcctt
cccecccage
ttatctccgt
ttaacatcta
ctctgagata
gccatgtatc
at aaccccca
aacaaccttt
t gggggect g
tctgectctce
aaat t agggt
taattctctc
ccaacct gaa
t ggggct cga
ggt ggt gggce
tgatttatga
cttctagcat
ccattttcat

aagaggaggg

21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840




agccatt gaa
ctgtggtatg
t ggaaggat a
acacagggag
aggccagctt
ctttctectg
t gat cat aca
cctetgttce
t aggagaggt
agttcactgc
gacaaat agg
cat cgt gt gg
at ggct ggag
ggagcat gt t
at t ggggagt
tggtggtgtg
ctcctgeege
ctgccegt ge
ctactactct
ctgggect gg
acggtcttca
ct cagcccce
tccccacata
ggt gggcat g
cat t gaggt a
cat cagggcc
cctecgtattg
cagct gaaga
ggaaagt ggg
atttggcatc
gtt gaggaga
catttgccaa
attgcagctc
agggat gcac
t ggaagagga
ctaatctttt
agcacagaaa
acct ccagac
at ggt cacaa
agggt gaggce
gact gacagc
t ct gggcaag
aggggt t gga

gggat gggga
at cct aggca

t at gagacca
atctacaatg
agcccagat a
tctt aaaaag
tacagacatt
tttataggtg
t ggact ct at
gagat cct gg
gacagtttga
aaagggaaag
ggatcttgtc
gtgcctcatc
ctttgectct
caaggt aagg
ttcctatatt
tttgggccca
gt acagt cct
cacccgaggg
caacaacgag
cattgctgag

ggcaaaggaa
ggggct gaga
gaagcagaga
gaggggct ct
caacagt gat
atctgcctgce
tct gt gcaca
cagt gaggcc
t ccagagt ag
tggcgt gat t
attttatcag
ct agaaaat a
cgt ggggt ag
gt gaagggt ¢
ggt t ggaggt
gaagt agagg
tcccegt cct
tccctgecca
accctgttct
gctttagtct
caaagaagga
agatccttgg
tttatccaga
gatgtcctca
ccact ggaga
ct ggggct gt
gaagctcttc
aaggaagggg
gaacaagcac
agcat t gagg
ggaggggagg
ggaggaacct
caggaagat g
aaaggcagga
ggt agagagc
ct gagaat ag
gcacagat ga
ttgacattat
att gcaaacc
at gt gt ggcc
agctt gccac
tt gggt ggac
tt ggagagga
t t gagt gagg
ttttctatgg
agagt gt gtc
t ggcagt gag
t agaggact a
tttgttaatt
gtatcattaa
aggaaacaga
tgacatttcc
gagttcctgce
gatttttctc
tt caccagga
t gagcct gca
actgctcctg
cttgccatag
atctggettt
act gagttcc
actcttatca
t gct gggcca
gaat ggcagt
gaggagaagt
gt gcgggggt

ggggat ctgc
at cagaact g

t ggaaacaca
gggactgttg
agt t gagt gg
ctgtccttge
tggcatttcc
agagt gcagc
ggat ct gcac
gggt ggacct
ct agagaaat
cat gaaagag
gt gt ggggct
tgtgtcatat
ttttggccac
gt ggat ggga
gctcacattt
ctctcectta
gcct gt gece
gggct acggt
agaaaagaag
ctcct ggggce
ct ct ggaacc
ctctcgecat
ggaggt gct a
gtgtgtcttg
ctttccttcc
tgggaatctg
ct ccaagggt
gtct cat agg
ct ggcaacca
aaggaagat a
aat acat ggc
gggaaggcag
tt gt caaccc
gggagagttg
agaacttgtg
cttttagatc
taccctctge
cagact ggcc
cattgctttc
at aagggat a
gggccccctt
agcat tgtgg
tt acaagggg
cact gagaag
cact gacccc
ggaagaat ca
cttcaggtct
tcttgcaact
aacacagaga
t gccagggac
cttgagggga
aatctatatt
aact gt ct gc
gacct gagac
t caccat gat
ttttctcctc
tctcccacce
tctgcecettce
gcattccttc
cccecacgecce
cggaggcgcea
cccgget gt t
gggt gt cagg

t caaaggt ct
tggacttttt
gcagagagt t
gt acat ggaa
ttctettttc
tctctetttt
at gcacat gc
t ggagaagca
aaagtgcttt
cact gaagag
agaggaaggc
agt agat gaa
gggagat gag
ccagaagt gt
t aaagccagg
ggaattgttc
tcgcatcctc
gggttctgce
tctcttccett
tccatgttca
gagt ggagga
acagagcat t
ct ggaagctg
ct ggcagat ¢
t ggt caggag
agggat gaag
t agaaggagc
ggaagggt gt
t caggaaaac
aaaacagttg
tctttettgt
ttgacgtctc
ttggtgtgtg
gggt agaggg
agtttgaaca
ctettttget
tt cagcagag
cccct tggee
ct ggaaagcc
tatttctaga
ct gt gt gaat
ggggacacag
tccatttcag
tccttgttge
ctgctgetge
at caat gat ¢
atggcattga
atgct agat c
at aaagcact
acccagt gaa
cgttaaattg
cgact ct gga
ggggt t aacc
t gaggat gat
at agact ccc
tccctcaatg
tctgtccage
ct at at cact
tctttgttce
cgttcaccct
cacct ccaac
aaacatttgc
ggacaccatg
ggagaaggag
gt agggt gt t

cct gaacaat
tt gggagcct
ggggggaagg

ggttctagtg
cact ggt gga

tcctetgetce
acat gcagtt
gacaat t agc
gggggcaaag

gtggcatttg
tacttcaggg

gagaaagt ga
cctagct gga
tcaggct at a
aggttttagce
aaggt gggga
cct gt gccac
catccttact
t ctaggcccg
ccaagatttg
aggt gagctg
ttcccctgac
t at gccacag
gt ggaccctc
aat gagcagg
ctacttggag
ccct cat agg
gt agaacttc
attcttaggc
gaagccagag
gaccttgttt
tattctgccc
ggat gt gggce
cttggaggga
ccctactctt
at gaggagct
gaacaagt gg
ttattagcat
accttcccac
tattcaacaa
cccaggaaaa
ggt gaggt t t
agt aggt gaa
t caagt gact
t gct gggaat
accgggct gt
ccct gt agge
t gggat cggt
ttacagttta
gtagatatta
cttgtctgtg
ggacccggaa
aagagt gaaa
cctgaatttg
t cccat ggga
tgtctttcce
cagcaggat g
cttgttgtgce
catgttccct
cctctcactc
cttccatcag
ccccagat gc
aagacagggt
aaccgt gaac

ggagt ggt cc

ggt ggct t gt
ttgttgggtt
gaccact gcc
ct gt ggggag
aacacccact
tgtgctgtcc
cat caggaat
t gt agt gcaa
aagggaacac
aat act gaag
gcat agggag
gtagttcagc
caggt ggat g
actt at agat
aagat caccc
gactgctctc
cat gagct cc
gcagt cccgg
cctctggetce
gt gggt ccac
ctgcccaatc
gtgcctgttc
t gggcct get
t gcaccggac
gct cagt ggc
agagt gcct t
cctccagatt
caggcat cag
ct agaat gag
act gagaagc
ctgccct aga
cagct ggagc
aaaggagggc

gaggggt ctt
tgttattgca

t agggcccaa
gggt aacccce
tgttcgattc
ct gt agggt a
gccct t gect
agt gat gt gg
gct aggt cag
gggcagagag
ctctcctgee
cttccttget
gggcat ggct
t gaccacagc
t gct t agaag
caaagct cac
gt atccccac
gtt aat gggc
tctgtgcata
actggtttgg
gatccttttc
agt aaact ct
t ct aggt cct
cagcctttgce
tctttgtgec
ccatccctcce
ctcececttgt
ccagt cacta
gcaggct gat
cat cgaccaa
t ggaaaagat

aggaggcttg

24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740




cgt ct t aget
at ggagggag
gaaagggct g
ggct ct ggag
ggct gt aggt
agct gggt gt
ggctgtcatt
tctctctgat
tttgttttta
tctctggett
tacgtcctcc
ttccctectce
cct ccagaaa
ccgct ccegg
ccct gagece
agggt agggt
ggact cagga
ctcttgtaaa
ggaaacagac
tagttcgtac
tgcatctttc
ctctgeettt
ccaaaggggc
atactttctc
ccaaggct ca
tccectetece
ctttcttcat
cctctcatgg
gcat gct gag
gtgtaccctc
agccat at gt
ggccat ccac
ccattgcatt
ceettttgtt
agagct gctt
tt gggat aga
tctt ggggaa

tgggttgtct
ggt cct agga

agcaagattc
t gggagct at
gacaact gga
agcat gcagc
aggggct ggt
ttattggaag
aattctctct
ttcttgttct
ccctacattt
cccactcctt
gaggagcgt g
cgccacccac
cccgaccgge
gagggaggac
agcagggggt
tacatgtccc
ctttttctct
ctggctt gaa
tcttcccatg
gtgctctgtt
ctctcectttt
acat gt ggct
catgctcctt
tgcgt gt gcc
gttcagt cac
t cat gggt ct
tcatgtcttt
cat gt acctt
accct accct
accct ct cct
cat gt act ac
ttgtgttttt
ccagt ggat a
cagat ggacc
ggat ct ccce

gaagccaagc
gacaacct gt
t at ct caggc
gt ggt t gact
gagaggcagc
cccagcat aa
gcaat gccaa
ctct gt gcac
tatttccctg
gttttgattt
ttctgtgecc
cat cacctcc
t ct ct gaact
cgacaccccc
ttagct gt ga
aggccagt ag
ccccatccce
cctgtgagtt
cttactgett
gctgct cact
caacaccctc
cct gt ccagce
ctccactgtc
ccccct gaat
gcctctgetce
cact gaacat
atgtgctctc
gccctt gage
cctatttgca
gtgtactttc
gcacattgtt
t gt cacagaa
cctcagtcta
tt gaggggaa
gttgat gaga

tat ggggtgg
gaat ct caat

ct gagat aca
aaggagt gaa
aaaat ccagt
cagcctcctt
t gt gagect ¢
aggacct ggg
agagagggat
tgacttttct
atcgeatttt
ctccttttaa
ttcctcectcett
tcttctccta
gcgccat caa
agaaccct ct
t gggagt cga
ggggagggaa
agct gggaag
ct gggct gat
catgtaattt
gct cacacgce
ttctagttac
aggggt ctcc
ataatctctt
tttgcttcct
t gt gcactca
gct cat gt gt
gggt gccct g
gtgtttgggt
cacgtccatg
ttcccttaaa
atgcactttt
tctccatttc
cact cacaat
tt aaggaaaa
at cct gacca
gaggt ggt gt
aaaccagt ga

gggt cagat g
t ggagcagca
gt t ggcct gg
aaggcaagag
t agt agt caa
caggcgttca
gttccaactg
ctccttccce
ttctatcggt
tttattctgt
tccctgtgece
ct at cccaat
ctccagtctc
gggggcct ge
gtgcatttgc
agggagaggg
aacat gct at
ttgggtctct
t gt at cacct
tgcctcctca
cacggcaacc
caacaagt gc
tccatcttac
tt gggagct ¢
cgct cagcac
acacacgctt
cattcacagc
aggcat gt gc
tttatccatg
tcatggtatt
ccccaattca
tgctcagat t
catcttctcc
at aagt gggg
aaggaaggca
ccctttcaca
acagt gt gac

ttcttggctc
t aggggaggg
caggt ggaag
gat ggct gt t
cact cacagc
ctgtgccecca
ggt t gacaca
actttttcct
atccttatgt
ccacttaccc
cttcctctct
tgtgcttctt
ggcagcagct
ccaggggacc
tttataagtg
gaagggcagg
ccaat ct cat
catacctctg
cttcacaatt
gcagcct cac
cctgcagetc
tctttccacc
ttgcccttct
attcttttcg
acat gcat cc
ttccecgtatg
tacgt gt gcc
aatttgtcta
tactttccct
cttctgacag
tgtttggtgg
ccccccat ct
caagact gct
gcaggt ttgg
cccttgactg
ctgtggtgtc
tcgg

28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30954
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Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

4
AA
961

source 1..961

mol_type=protein
organism=Homo sapiens

M_LLLLLAPL
YEI EYVCRGE
ALDGARADFR
GWPGGERACP
| LMPGCSSVS
FEKWGAKKI A
| | VGLFYETE
GHI TTEI VML
LNKTSGGGGR
QLQGGSYKKI

LG VLAWCL
FVCQARLWL
DVLTLAI WO

LLLG FLAYE
| VFSSYI TLV
| | AEKEERVS
K

FLRPPGAGGA
REVVGPKVRK
CDPDFHLVGS
AVEMALEDVN

HTPNATSEGC Q | HPPWEGG
CLANGSWI'DM DTPSRCVRI C

SRSI CSQGQW STPKPHCQUN
SRRDI LPDYE LKLI HHDSKC

TLVAEAARMN NLI VLSYGSS SPALSNRQRF

TI QQTTEVFT
ARKVFCEVYK
NPANTRSI SN
SGVRLEDFNY
GYYDSTKDDL
SFNI YNSHVR
GLGFSLGYGS
VDPLHRTI ET
TKSVSTEKI N
VLFVPKVRRL

STLDDLEERV KEAGQ EI TFR

I RYRGLTRDQ VKAI NFLPVD

SKSYLTLENG
RTPHSERRAV
DPGQATKYLY
PTFFRTHPSA
QSFFSDPAVP

ERLFGKKYVW FLI GAYADNW FKI YDPSI NC

MI'SQEFVEKL TKRLKRHPEE
NNQTI TDQ' Y RAVNSSSFEG
SWBKTDKW G GSPPADQTLV
YI QNSQPNLN NLTAVGCSLA
METKI WAVHT VFTKKEEKKE
FAKEEPKEDI DVSI LPQLEH
DHRAVGVAI Y NVAVLCLI TA
| TRGEWQSEA QDTMKTGSST

TGGFQEAPLA
VSGHVVFDAS
| KTFRFLSQK
LAAVFPLGLD
VRKTLEPVKL
CSSRKMNTWL
PVTM LSSQQ
NNNEEEKSRL

ELRHQLQSRQ QLRSRRHPPT PPEPSGGLPR GPPEPPDRLS

KVFLTGGDLP
Y| GALFPNVBG
ELLYNDPI K|

TLHNPTRVKL
VKNLKRQDAR
TVDEMIEAVE
YDAl WALALA
GSRMAWTLI E
LFI SVSVLSS

GYHI GRNQFP

60

120
180
240
300
360
420
480
540
600
660

YATVGLLVGM 720

G FYGYKGLL
DAAFAFASLA
LEKENRELEK
CDGSRVHLLY

780
840
900
960
961

3-5
3-5-1
3-5-2

Sequences
Sequence Number [ID]
Molecule Type

RNA




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 at gaacttca 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 VGTAAI VLPT AHPVRQLEDV NLLDQVBKGR FRFG CRGLY NKDFRVFGID 120
MANSRALAEC WYGLI KNGMI' EGYMEADNEH | KFHKVKVNP AAYSRGGAPV YVWAESASTT 180
EWAAQFGLPM | LSW | NTNE KKAQLELYNE VAQEYGHDI H NI DHCLSYI T SVDHDSI KAK 240
El CRKFLGHW YDSYVNATTI FDDSDQTRGY DFNKGQWRDF VLKGHKDTNR RI DYSYEI NP 300
VGTPQECI DI | QKDI DATG SNl CCGFEAN GTVDEI | ASM KLFQSDVIVPF 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 | NSTTVQEQS | VRMQEI TEY VDKLNFEQ L VYENHFSDNG WGAPLTVSG 60
FLLGLTEKI K | GSLNHI | TT HHPVAI AEEA CLLDQLSEGR FI LGFSDCEK KDEMHFFNRP 120
VEYQQQLFEE CYEI | NDALT TGYCNPDNDF YSFPKI SVNP HAYTPGGPRK YVTATSHHI V 180
EWAAKKG PL | FKWDDSNDV RYEYAERYKA VADKYDVDLS El DHQLM LV NYNEDSNKAK 240
QETRAFI SDY VLEVMHPNENF ENKLEEI | AE NAVGNYTECI TAAKLAI EKC GAKSVLLSFE 300
PMNDLMSQKN VI NI VDDNI K- KYHVEYT 327
3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type DNA




3-10-3
3-10-4

3-10-5

Length
Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

720
misc_feature 1..720

note=Enhanced green fluorescent protein

source 1..720
mol_type=other DNA

organism=synthetic construct

at ggt gagca
ggcgacgt aa
ggcaagct ga
ct cgt gacca
cagcacgact
tt caaggacg
gt gaaccgca
aagct ggagt
ggcat caagg
gaccact acc agcagaacac
tacct gagca cccagt ccge
ctgctggagt tcgtgaccge

agggcgagga
acggccacaa
ccct gaagtt
ccctgaccta
tcttcaagtc
acggcaact a
t cgagct gaa
acaact acaa
t gaacttcaa

gctgttcacc
gttcagcgtg
cat ct gcacc
cggcgt gcag
cgccat gccce
caagacccgc
gggcat cgac
cagccacaac
gat ccgccac
ccccat cggce
cct gagcaaa
cgccgggat ¢

ggggt ggt gc
t ccggcgagg
accggcaagc
tgcttcagece
gaaggct acg
gccgaggt ga
tt caaggagg
gtctatatca
aacat cgagg
gacggccccg
gaccccaacg
act ct cggca

ccat cct ggt
gcgagggcga
tgccegt gece
gctaccccga
t ccaggagcg
agt t cgaggg
acggcaacat
t ggccgacaa
acggcagcegt
tgctgctgee
agaagcgcga
t ggacgagct

cgagct ggac
tgccacct ac
ctggcccacc
ccacat gaag
caccatcttc
cgacaccctg
cct ggggcac
gcagaagaac
gcagct cgcc
cgacaaccac
tcacatggtc
gt acaagt aa

120
180
240
300
360
420
480
540
600
660
720

3-11

3-11-1
3-11-2
3-11-3
3-11-4

3-11-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

11

DNA

2387

misc_feature 1..2387
note=Luciferase gene
source 1..2387
mol_type=genomic DNA
organism=Photinus pyralis

ct gcagaaat
caatt acaat
tttagtagct
ttaaacgatg
cctttgtgtt
aaaat ggaag
ggaaccgctg
attgettttg
ctttagacag
gttcggttgg
t gcagt gaaa
gcagt t gcge
gggaat gacg
accgt agt gt
ccaat aat cc
at gt acacgt
gagtcctttg
ttacct aagg
tatgtcgtat
ggcaat caaa
ggaatgttta
tttgaagaag
gt accaaccc
aatttacacg
gcaaaacggt
ccatcttcca
t acacccgag
gaaggttgtg
t gt cagagga
gat t gacaag
cttcttcata
gatttttaca
tattgttaca
ccggt gaact
agat cgt gga
tttcat aggt

aact aggt ac
aaagaagct a
gatgcttata
t gatt aagag
acattcttga
acgccaaaaa
gagagcaact
tgagtatttc
at gcacat at
cagaagct at
actctcttca
ccgcgaacga
tatttaattt
ttgtttccaa
agaaaatt at
tcgtcacatc
at cgt gacaa
gt gt ggccct
aacaagagat
tcattccgga
ctacact cgg
agetgttttt
tattttcatt
aaattgcttc
gagt t aagcg
gggat acgac
ggggat gat a
gat ct ggat a
cctatgatta
gat ggat ggc
gtt gaccgct
t gcacacacg
acaccccaac
t cccgecgece
ttacgtcgee
caagt aacaa

t aagcccgtt
aaat t gt ggt
aaagcaat at
ccaaaggt cc
at gt cgctcg
cat aaagaaa
gcat aaggct
tgtctgattt
cgaggt gaac
gaaacgat at
attctttatg
catttat aat
tt aaggt gaa
aaaggggttg
t at cat ggat
tcatctacct
aacaattgca
t ccgcat aga
t aagt aat gt
tactgcgatt
atatttgata
acgat ccctt
cttcgccaaa
t gggggcgcea
cattgctagt
aaggat at gg
aaccgggcgce
ccgggaaaac
tgtccggtta
tacattctgg
tgaagtcttt
ctacaat acc
at ctt cgacg
gttgttgttt
agt aaat gaa
ccgcgaaaaa

t gt gaaaagt
caaact caca
ttaaatcgta
t ct agaaaaa
cagt gacat t
ggcccggege
at gaagagat
ctttcgagtt
at cacgt acg
gggct gaat a
ccggt gt t gg
gaacgt aagc
ttgctcaaca
caaaaaattt
t ct aaaacgg
cccggtttta
ct gat aat ga
act gcct gcg
tgct acacac
ttaagtgttg
tgtggatttc
caggattaca
agcact ct ga
cctctttcga
atttcaaggc
gct cact gag
ggt cggt aaa
gct gggegt t
t gt aaacaat
agacat agct
aat t aaat ac
t gt aggt ggc
cgggcgt gge
t ggagcacgg
ttcgttttac
gttgcgegga

ggccaaaccc
aacattttta

ataaatttgg
ttatatacat
aaaat aaaat
caacggaat t
tactgttggt
t ct agaggat
t cct ggaaca
tcttatgttt
cgaaatgtcc
aatcgtcgta
t at cggagtt
t cagaccaaa
ttcgcagect
aaaaaaatta
atttcagtcg
ttttgtacca
at ct act ggg
gcat gccagg
tcctattttt
tcacggtttt
aat gt at aga
tgcgttgcta
cgatttatct
ggaagcggt t
cgcgt aget t
ctattctgat
tttttgaagc
gcgaattatg
ccaacgcctt
aagacgaaca
aggt aat gaa
tt ggaat cga
gacgat gacg
acggaaaaag
ctacaattct

aacaacaaat
ggtatttaag
agcattccgg
cattctatcc
acgccct ggt
aacgaaat gt
cggaat act t
caaat cacag
gcgegttatt
accct cgcca
gt at gaacat
t gaacgt gca
attaccaggg
at gaat acga
attcctctgg
tcagattctc
att gt agaga
ttccattcca
gagtcgtctt
aaat t caaag
ttgacaaata
aagaagt cgg
t ct aaaacgg
act acat cag
gttgttccat
aat cagagag
ccggaagcga
t act gggacg
aaaggat at ¢
ccccgcet gaa
aggtcttccc
aaagacgat g
gttactcgta
ggagttgtgt ttgtggacga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160




agt accgaaa ggtcttaccg gaaaact cga
ggccaagaag ggcggaaagt ccaaattgta
tcttagctat tgtaatatta tatgcaaatt
ctgtactatt ttaacgaata ataaaatcag

cgcaagaaaa
aaat gt aact
gat gaat ggt
gt at aggt aa

at cagagaga tcctcataaa 2220
gtattcagcg atgacgaaat 2280
aattttgtaa ttgtgggtca 2340

ct aaaaa

2387

3-12

3-12-1
3-12-2
3-12-3
3-12-4

3-12-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

12

DNA

10801

misc_feature 1..10801

note=pAKIlux2 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=luxg

source 1..10801
mol_type=other DNA
organism=synthetic construct

gggcaaat at tatacgcaag gcgacaaggt
tgccgtttgt gatggcttcc atgtcggcag
catgcgccca atacgcaaac cgcctctccc
gcacgacagg tttcccgact ggaaagcggg
gctcactcat taggcacccc aggctttaca
aatt gt gagc ggataacaat ttcacacagg
cgcaattaac cctcactaaa gggaacaaaa
cggt at cgat aagcttgata tcgaattcag
tcattcatta ttaacggcca ggttgaaatc
attaattttg gtgataatag tgtttacctg
attattgatt gtaatggaaa taacgaatta
acggt agggc aaagat ggaa aaat gaagaa
tt aaaaaaat atatgggata ttcagaagaa
atgattttat gttctaaagg cggcctttat
cat at cat gg at gaat ggct acct caggat
aaatctgtac atctgttggc aggtaatgtt
gcaattttaa ctaagaatca gtgtattata
aatgcattag cgttaagttt tattgatgta
tctgttatat attggcccca ccaaggtgat
gcggatgtta ttgtcgecttg gggagggcca
ccatcttatg ctgatgtgat taaatttggt
cctgttgatt tgacgtccgc agcgacaggt
cgagcttgtt tttctgccca aaacatatat
ttagcgttga tagaaaaact taatctatat
tttgatgaaa aggcggccta ttctttagtt
gt agaggt gg atattcatca acgttggatg
aat caaccac ttggcagatg tgtgtacctt
ccttatgttc aaaaaaataa gacgcaaacc
aaat at cgag atgcgttagc attaaaaggt
aacatatttc gagttggtgg atctcatgac
tatatttctc atgaaaggcc atctaactat
cagact cgat tcctggaaga agataagttc
at ggaaaat g aat caaaata taaaaccatc
aaaattcatg tttgggaaac gctgccagaa
attattgcgt ctggttttgc ccgcaggatg
tcgcggaatg gatttcatgt gatccgcetat
gggacaattg atgaatttac aatgtctata
tggttaacta cacgaaaaat aaataacttc
atagcttatg caagcctatc tgaaatcaat
gttaacttaa gatattctct tgaaagagct
aatgaattgc cgaataatct agattttgaa

gct gat gccg
aat gct t aat
cgcgegttgg
cagt gagcgc
ctttatgett
aaacagct at
gct gggt acc
gct t ggagga
tttcccgaag
ccaatattga
cggttgcata
tact caagac
at ggct aagc
gatgttgtag
gaaagttatg
ccattatctg
aaaacat cgt
gaccct aatc
acat cactcg
gatgcgatta
t ct aaaaaga
gcggctcatg
t acat gggaa
gcgcat at at
caaaaagaaa
attatt gagt
cat cacgt cg
atatctattt
gcggaaagga
ggaat gagac
acggct aagg
cttgtatttg
gaccacgtta
gaaaacagcc
gatcattttg
gattcgcttc
ggaaagcaga
ggt at gt t gg
gcttegtttt

ttagggtttg
ggccat aaat

ctggcgattc
gaat t acaac
ccgattcatt
aacgcaatta
ccggctcgta
gaccat gat t
gggccccccce
tacgt at gac
gtgatgattt
atgactctca
acat t gt caa
gcaggacat a
t agaggccaa
aaaat gaact
ttcgggettt
ggatcatgtc
caaccgat cc
at ccgat aac
caaaagaaat
at t gggcggt
gtctttgcat
atgtttgttt
atcattatga
t accgaat gc
gettgtttge
caaat gcagg
at aat attga
ttccttggga
tt gt agaagc
cgttgcaacg
at gt t gcggt
tcccataata
tttgtgttga
caaagagaaa
ct ggt ct ggc
accacgttgg
gcttgttage
cttcaagctt
t aat caccgc
attatctcag

tgggt gct ga

aggttcatca
agtttttatg
aat gcagctg
atgtgagtta
tgttgtgtgg
acgccaagcg
t cgaggt cga
t aaaaaaat t
agt gcaat cc
t gt aaaaaac
ttttctctat
cattcgtgac
ttggatat ct
tggttctcge
t ccgaaaggt
tatattacgc
ttttaccgcet
gcgetcttta
t at gcaacat
agagcat gcg
t at cgat aat
ttacgat cag
ggaatttaag
caaaaaagat
t ggat t aaaa
tgtggaattt
gcaaatattg
gtcatcattt
aggaat gaat
attagt gaca
t gaaat agaa
ggt aaaaagt
aggaaat aaa
gaat gccat t
ggaatattta
attgagttca
agt ggt t gat
at ct gcgegg
agtcggt gt t
tctacccatt
agtctttgceg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460




agagattgtc
cttgatatac
gttat cacat
agttcgcatg
aaagccgct a
tcatttgaac
aat caagcaa
t aaggact ct
caaacagagg
gat accgt at
gtcgectgcetg
gttcttccca
t caaaaggac
ttcggcacag
aat ggcat ga
aaagt aaacc
gcttcgacga
aat act aacg
cacgatattc
att aaagcga
gctacgact a
t ggcgt gact
gaaat caat ¢
gct acaggaa
attgcttcca
tcgctattat
t caatt caac
ttgataagtt
ttgtcggege
ttggttcatt
gcttattgga
aagat gaaat
gtt at gaaat
atagcttccc
at gt aacagc
tctttaagtg
ttgcggat aa
act at aacga
ttcttgaaat
acgct gt cgg
gt gcgaaaag
t aat caat at
cgagttgcag
gggt gagt ga
gacagcagtg
tatgttgata
gatccattag
gcatttcgta
gt agat gaca
tttactcgcet
acgaat ggtt
tctgtgagtt
aatttgggac
gt ggaat t gt
acattgaata
ccatacttta
gat aaaagcc
aaacgtgatg
at ccgagat a
cgt aaacatg
gtacctgatg
gcatttattg
gtgctcgttg
ttaaccgaag
gcccggggga

ttgattttgg
cgtttattgc
tgttatcaaa
actt gagtga
t cgcgat gga
atttaactat
tttctctgte
ct at gaaatt
t aat gaaacg
ggttact gga
catatttact
cagcccatcc
gatttcggtt
at at gaat aa
cagagggat a
ccgecggegt a
ct gagt gggc
aaaagaaagc
at aat at cga
aagagatttg
tttttgatga
ttgtattaaa
ccgt gggaac
t at caaat at
t gaagctctt
attagct aag
aactgttcaa
gaattttgaa
tcctct gact
aaat cacat ¢
t cagt t aagt
gcattttttt
catt aacgat
t aaaat at ct
aaccagt cat
ggat gattct
at at gacgt t
agat agt aat
gcaccct aat
aaat t at acg
tgtattgctg
tgtt gat gat
cgaggcggca
aagcagccaa
ctgccat act
aacaagaaat
tgtggtctta
atcattataa
at att acgga
tattaacttc
t aaaaagt ca
at ggcat gaa
cagat agat t
tatatcctac
gt ctt gaacg
tttatttact
tttatatcat
atttcaatca
tatttaatca
ttccgeecgtg
gaacgccggg
ttaccgat ga
aaattttacg
cgtttgatag
tccactagtt

tt gggaagat
ttttactgca
tattcgtagt
aaatttagtg
t aat gat cat
tgcgacagtc
ttaaaatcta
tggaaacttt
tttggttaaa
gcatcatttc
t ggcgcgact
agt acgccaa
tggtatttgc
cagt cgcgcece
t at ggaagct
t agcagaggt
tgctcaattt
acaacttgag
ccattgctta
ccggaaattt
ttcagaccaa
aggacat aaa
gccgcaggaa
ttgttgtgga
ccagt ct gat
gagaaagaaa
gaacaaagt a
cagattttag
gtttctggtt
attacaactc
gaagggagat
aat cgccegg
gctttaacaa
gt aaat cccc
catattgttg
aatgatgtta
gacct at cag
aaagct aaac
gaaaatttcg
gagt gt at aa
tcctttgaac
aat at t aaga
agt gaacgaa
caaagcagca
ttctaatatt
t acagcaagc
cgacgagcag
acattgtcga
aatt gat gac
t caggaaaac
ggt ggcgegt
at at gt t ggt
t aat gct cat
gacatttacc
aat aaaaaat
ctgccattat
aaccggaggc
tcttttattt
agtt gaactc
ggt at at gcg
gt t gat gagt
t gt cgggat a
t cgcgt caat
tt gat gacct
ct agagcggc

ttagcttcta caattaataa
aat aacgat a attgggtcaa
aatcgatgca agatatattc
gtcctgegeca atttttatca
ctggatattg atgttgatat
aat gaacgcc gaat gagaat
ttgagatatt ctatcactca
ttgcttacat accaacctcc
ttaggtcgca tctctgagga
acggagtttg gtttgcttgg
aaaaaattga atgtaggaac
cttgaagatg tgaatttatt
cgagggcttt acaacaagga
ttagcggaat gctggtacgg
gat aat gaac atatcaagtt
ggcgcaccgg tttatgtggt
ggcctaccga tgatattaag
ctttataatg aagtggctca
tcatatataa catctgtaga
ctggggcatt ggtatgattc
acaagaggtt atgatttcaa
gatactaatc gccgtattga
tgtattgaca taattcaaaa
tttgaagcta atggaacagt
gtcatgccat ttcttaaaga
tgaaatttgg attgttcttc
tagttcgcat gcaggaaata
tgtatgaaaa tcatttttca
ttctgctcgg tttaacagag
atcatcctgt ccgcat agcg
ttattttagg gtttagtgat
ttgaat at ca acagcaacta
caggctattg taatccagat
atgcttatac gccaggcgga
agt gggcggc caaaaaaggt
gat at gaat a t gct gaaaga
agat agacca tcagttaatg
aagagacgcg tgcatttatt
aaaat aaact tgaagaaata
ctgcggctaa gttggcaatt
caat gaatga tttgatgagc
agt accacat ggaat at acc
tccccaggag cat agat aac
gctt gaaaga tgaagggt at
at ctt gagga gt aaaacagg
tcagaaattg atgatttgat
gaaaaaat ca gaaagaaact
gaat atcgtc actactgtca
atacctgtat tcccaacatc
gagattgaaa gttggtttac
gacagattaa gtattgagag
agttggtttg atcatcaaat
aatatttggt ttaaatatgt
gt aacagaag aacgaat aga
caagggaaag atctttgtct
at gaaagat a aaaaaatctc
ggct ggaaaa gttacgaaaa
gatactttca atctcagtga
aacacttgtt tctttgagga
cgagcgcttg atcctgaaac
t at at ggat g cgt cagcaac
attagcagag aat at ggt aa
acgaggacgc agaaagggtg
gcaggt cgac ggat ccgggg
cgccaccgcg gt ggagct cc

cat gat gt at
gcaagat gaa
tttgttagga
at cggttacg
tact gaaccg
t gagat t gaa
aat agcaat a
ccaattttct
gtgtggtttt
taacccttat
tgccgetatt
ggat caaat g
ctttcgegta
gct gat aaag
ccat aaggt a
ggct gaat ca
ttggattata
agaat at ggg
t cat gactca
ttat gt gaat
t aaagggcag
ttacagttac
agacat t gat
agacgaaat t
aaaacaacgt
cttaacttca
acggagtatg
gataat ggtg
aaaatt aaaa
gaggaagct t
t gcgaaaaaa
ttt gaagagt
aacgattttt
cct cggaaat
attcctctca
t at aaagccg
atattagtta
agtgattatg
att gcagaaa
gaaaagtgtg
caaaaaaat g
taatagattt
tatgtgactg
aaaagagt at
tatgacttca
tttttcgagce
tgtgcttgat
ggcacacaaa
ggtttttaag
cagt agcggc
act cttaggc
agaattagtc
tatgagtttg
ttttgttaaa
tattggttcg
attttctgga
agaatctctg
tattagtcag
t gaaat gcag
gt t gaaacct
cagttatcca
gt at cccggce
tgctttaagc
aattcctgca
aattcgccct

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360




at agt gagt ¢
accct ggcgt
at agcgaaga
ggaaattgta
attttttaac
gcagttattg
t gaat ggcag
aat agccgct
cgtgtgettc
tgacgatatg
gaggt gccgce
gcggggaggce
gcacttacgg
cggct ccaac
ctgcccgegce
cggaat gccg
cggat acagg
gt cgt gat ca
gccccacgcece
cacgacggag
agaacgt ccg
cat ct gcgcce
ggcccacgcec
ttgaat gccg
cacggttgcg
cgttgcgtaa
999999t gcce
tttcgeattt
tcccccacge
gat cgact gc
ctcgecgeceg
cgcat aggct
agccttgacc
cggaggcttt
gt t ggagccg
agct cgt ggg
gcgaagcgag
gggagcgcag
gcegt aggeg
gcccgeegga
gggcaggcat
t ggcggecag
ggacgccaga
gcgagt t gct
cggccagcecce
aggcgcacaa
accgt gacga
ggct gt cggce
ttgcggcege
acacgcgcat
t cagcccgea
gaat ct caaa
ggcaggggt a
ccgat caagc
ccct ggggece
gcgaaaagct
aggaacgcgg
t caaaaagga
agtatatatg
t cagcgat ct
acgat acggg
t caccggctc
ggt cctgcaa
agt agttcgc
t cacgct cgt

gtattacgcg
tacccaactt
ggccecgeacc
agcgttaata
caat aggccg
gtgcccttaa
aaat t cgaaa
tatgtctatt
t caaat gcct
atcatttatt
cggcttccat
agacaaggt a
gttgctgcge
ggct cgecat
cgttcccatt
ggct ggct gg
gt cgggat gc
accaccacgg
acgcggt cat
at ccagcgct
at gagcttgg
acgaggt gat
tcatgcgett
atttctctgg
gcaccat gcg
aagt ggcagt
gcaat gagct
cgccct at at
cttcggegeg
gcggecttcg
t gaggct cgg
tgggtcgttc
cgccttccac
t ccccagaga
gt gggt at gt
caggcgcagc
ccagccggtg
cgaccgcgca
gt cacgactt
ggcaccgcct
ggcggcat ac
t ct caagcac
gaacgagcac
gccagagaag
ggaat ggt gg
gt ggct ggcg
aaccagcccg
caaggagttc
t gt ggccgat
t caggcgttc
agcggt cgag
gcgegt t gag
t gagcct gecc
ccaagagacg
gtt gaat cgg
gct gacggaa
gcgcgceacat
tcttcaccta
agt aaacttg
gtctatttcg
agggcttacc
cagatttatc
ctttatccgce
cagt t aat ag
cgtttggt at

cgct cactgg
aat cgccttg
gat cgccctt
ttttgttaaa
tactgcgatg
acgcct ggtt
gcaaattcga
gctggtttac
gaggccagt t
ctgcctccca
t caggt cgag
tagggcggcg
aacccaagtg
cgt ccagaaa
cctcegtttce
gcggctcctc
ggcgcaggt ¢
cggcact gaa
t gaccacgta
cggccaccaa
aaagtgtctt
gcagcagcat
tgcgttcegt
act gcgt ggc
caat cagctg
caattacaga
gttgcgtacc
ctagttcttt
gctcccectc
gccttgecca
ggggcaggeg
caggcgcegt ¢
ttggtgtcca
aaat t aaaaa
ggt cgaaggc
ctgtccatca
gccgcet cgeg
gggcgaagec
t gcgaagcaa
tgcget gecce
gcgat cat gc
gcct accgeg
t gggcggeca
cggcgcaagg
aagt cggcca
gacaagt acg
cacat gaccg
at cggcaaca
ct agggct gc
t acgaggccc
ccacgcgcct
acgccggaag
ct acaggccg
gcccgagacc
gat at gcagg
cagcgggaag
ttccccgaaa
gatcctttta
gt ct gacagt
ttcatccata
at ct ggcccce
agcaat aaac
ctccatccag
tttgcgcaac
ggcttcattc

ccgtegtttt
cagcacat cc
cccaacagtt
attcgegtta
agt ggcaggg
gctacgectg
ccecggtegtc
cggtttattg
t gct caggcet
gagcctgat a
gt ggcceggce
aggcggct ac
ctaccggcgce
acacggct ca
ggt caaggct
gcecggggecg
gccat gcccce
caccgacagg
ggccgacacg
gtccttgact
ct ggct gacc
tgccgeegtg
ttgcacccag
catgcttatc
caacttttcg
ttttctttaa
cccetttttt
ggt gcccaaa
cggcaaaaag
aggt ggcgct
ggcgggettc
aaggccaagc
accggcaagc
aatt gat ggg
t gggt agceg
gcttgtccag
gccatcgtcc
cggagagcaa
agt ct agt ga
ccgt cgagece
gat gcaagaa
agcgcgagac
gcagcaccga
acgctgtgtt
gccaagaaca
gggcggat cg
cgttcgtggt
aagcgcagat
aacggggcat
t ggagcggcece
at gcaccgca
ccgt ggccga
ccgcaggagce
tt cgggageg
ccaaggccgc
t ccagcgeca
agt gccacct
aat t aaaaat
t accaat gct
gttgcct gac
agt gct gcaa
cagccagccg
tctattaatt
gttgttgcca
agct ccggt t

acaacgt cgt
ccctttcgee
gcgcagectg
aatttttott
cggggegt aa
aat aagt gat
ggt t cagggce
act accggaa
ctceccegtgg
aaaacggt ga
t ccat gcacc
agccgat agt
ggcagegt ga
t cgggcat cg
ggcaggt ct g
gt cggt agt t
aacagcgat t
cgcaact ggt
gt gccggggce
gcgt att gga
accacggcgt
ggtttcctcg
t gaccgggct
t ccat gcggt
gcagcgcgac
cct acgcaat
aagttgttga
gaagggcacc
t ggcccctcc
gcceccecttgg
gccct t cgac
cgct gcgegg
gaagcgcgcea
gcaaggccgce
gt gggcaat ¢
cagggttgtc
acat at ccac
gcecgt aggg
gt at act caa
ggt t ggacac
gct ggcgaaa
gcccaacgct
t gaagcgat g
ggcggt cgag
gcaggcggeg
cat cgt gacg
gccget gacg
gacccgcgac
cgagggcagce
accagt gggc
gggat t ggcce
ccggct gaca
gcgt gagat g
cct gaagecce
cgcgat catc
gaaacaggcc
ggattttggt
gaagttttaa
t aat cagt ga
tcccegt cgt
t gat accgceg
gaagggccga
gttgccggga
ttgctacagg
cccaacgat ¢

gact gggaaa
agct ggcgt a
aat ggcgaat
aaat cagct ¢
tttttttaag
aat aagcgga
agggtcgtta
gcagt gt gac
aggt aat aat
at ccgttagce
gcgacgcaac
ct ggaacagc
cccgt gt cgg
gcaggegcet g
gttccatgcc
gctgct cgee
cgtcctggtc
cgcggggct g
cgttgagett
ccgt ccgcaa
t ct ggt ggcce
caat aagccc
tgttcttggce
aggggt gccg
aacaattatg
gagctattgc
tttttaagtc
cct gcggggt

ggggcecttgtt
aacccccgca

tgcccccact
t cgct gcgeg
ggccgeaggce
aggccgcgcea
cctgtggtca
cacgggccga
gggct ggcaa
cgccgeagec
gcattgagtg
caaaagggag
at gggcaacg
gacgccagca
ggccgact gc
t acgt cat ga
ttcttcgaga
gccagcat cc
caggacggca
cagaccacgt
aaggcacgt c
cacgt cacca
gaaaagct gg
aaagcggttc
cgcaagaagg
gttctggacg
aaggccgt gg
cagcgccagce
catgagatta
at caat ct aa
ggcacctatc
gt agat aact
agacccacgc
gcgcagaagt
agct agagt a
catcgtggtg
aaggcgagt t

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260




acat gat ccc
agaagt aagt
act gt catgc
t gagaat agt
gcgccacat a

ccatgttgtg
t ggccgceagt
cat ccgt aag
gt at gcggeg
gcagaacttt
tcttaccgcet
catcttttac
aaaagggaat
tttcaatatt attgaagcat

ct ct caagga
tgatcttcag
aat gccgcaa

caaaaaagcg
gttatcactc
atgettttct
accgagttgc
aaaagt gctc
gttgagatcc
tttcaccagc gtttctgggt
aagggcgaca cggaaatgtt
ttatcagggt tattgtctca

gttagct cct
atggttatgg
gt gact ggt g
tcttgccegg
at catt ggaa
agtt cgat gt

tcggtcctcc
cagcact gca
agt act caac
cgt caat acg
aacgttcttc
aacccactcg
gagcaaaaac
gaat act cat
t gagcggat a

gatcgttgtc 10320
taattctctt 10380
caagtcattc 10440
ggat aat acc 10500
ggggcgaaaa 10560
tgcacccaac 10620
aggaaggcaa 10680
actcttcctt 10740
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 cggagat gct 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 (MYCN siRNA cocktail)
source 1..19
mol_type=other RNA
organism=synthetic construct
NonEnglishQualifier Value
3-14-5 Residues cggagtt ggt aaagaat ga 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/ 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 t gat ct gcaa 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 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/ 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 t gagat gaag cact gt agct 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 23




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




NonEnglishQualifier Value

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

3-23-5 Residues t gagat gaag 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 aat gcat gac aacact ggat 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 ggact ctgaa 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
aagcaat cag caagtatact gccctagaag tgctgcacgt tgtggggccce 110
3-29 Sequences
3-290-1 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 gcat gcggece 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 tctcccageg tgcgecat 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..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 agat caccct ccttaaatat t 21
3-33 Sequences
3-33-1 Sequence Number [ID] 33
3-33-2 Molecule Type RNA
3-33-3 Length 21
3-334 Features Location/ misc_feature 1..21

Qualifiers

note=PLK1 siRNA (antisense)




NonEnglishQualifier Value

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

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 accagt ccgg 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/ misc_feature 1..22
Qualifiers 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/ REGION 1..37
Qualifiers note=LL-37
source 1..37
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-37-5 Residues LLGDFFRKSK EKI GKEFKRI VQRI KDFLRN 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




3-38-5

NonEnglishQualifier Value
Residues

source 1..6455
mol_type=genomic DNA
organism=Homo sapiens

aggct gt gac
t gt t ggagcece
acacccccgce
gcagt cggeg
agcgccgggg
t gcccggggg
cagttccagc
ttaccggggg
tgtgtttgag
gggt gcccect
t ct gggt cac
cgggcgecece
ttgtcgtggg
ggagt at ccc
gatttgtgga
gcaaagtttt
gggt agaagg
ct gagcagcc
attctgcagc
tttccaaagt
t gt cgt agac
cct ccacctt
gt t agagggg
tgtgtctgtc
gggaaggaag
ccgggaggeg
aacccagacc
tacttcggeg
ctgcccacge
agct gggt ca
gcgtt cggece
at gt ggagcg
cacggccgeg
agccct gcgg
cccgeecgage
cccgt gaaca
ggccct gcgg
cct ccgegece
ggagaggaca
ggcact ggac
attttggagg
aaagagaagg
ctaaagttcc
cggtcccecca
ct aaaccggg
cgcaggggt g
tt caagggct
ggct agagcec
acctttccct
caggcggcga
gggcaccctc
t ct caggggg
cctgaattcc
t gagggcagg
tagttctatt
tttccctggg
gagcagggag
at aacaagcc
cttggtgata
cttttggtga
ggct t aaagg

agtcatct gt
gagcaagcgc
ccccecggece
ggaggt aagg
caaggcaagc
actgtttctg
cccgaaggca
gagt aat ggc
ct gt cggaga
ggaggaagaa
ggct gct cca
tgccattccc
tttggaagag
t gcagcgggt
tatgggtgtc
ctaaat cccc
t act ccaaat
ggccccacac
caggaacagc
t gcggagect
agcttgtaca
cgggagcagt
gcgcececattg
ggt t gcagt g
cacccccggt
agccgat gcc
tcgagtttga
gcccegact ¢
cceccgetgte
cggagat gct
t ggggggact
gcttctccge
ggccgccaac
gt cgcgggea
t cgcccaccce
agcgcgagcec
t cgcct cggg
caggcggecg
ccct gagcga
cccgggt cge
cagt gct agg
ggct gagaga
ttccaccctc
cctetetttt
tgggggttta
aaagggact ¢
gt gcaaagcc
gattttctat
tcccccat cc
t at gcgaggc
cctcectcca
cctcecctettt
aggcct aat t
cact cagcag
gtgttcattt
ggt ct ggat g
ct gggacccc
taaatttact
agcct ccagt
ggaagcact t
gacccacaga

ct ggacgcgce
t agccaggceg
cacccggaga
agcagggct t
cct ggacggg
cttccgaaac
t cct ggct ag
ttct gcgaaa
gceggt gegt
gaggggggga
gct t ggagga
gggaacaggg
caggggt ggg
gaat gccgag
tgttgttggt
tgctatcatt
accattcccg
cgct gecgagt
ccectcecece
cgccaccacc
caaaaggagg
gggcagagt g
cct at ccect
tt ggaggt cg
att aaaacga
gagct gctcc
ctcgcet acag
gacccccccg
gcccagecegt
gct t gagaac
gggt ggcctc
ccgcgagaag
cgceggttce
cggcgggget
ggccgecgag
agcgcececgtg
ggcgggt at t
ccagaccagc
tt caggt aaa
gtcccctttg
ggcagagagg
atgccgttge
t cct ggggag
gcagcgcagt
gggggt t get
t ct ggcccag
ctgtttaagg
tetttttcett
t cggt gggt g
cagcaggcgg
tt cagcagct
ccagt gt gca
t gagat gt ga
cctct ccagg
gt ct gt gt ct
aacagaact ¢
ccttggactt
t ct gggct ga
tt gaaacggc
ccttccaaca
ct ggaacagc

t gggt ggat g
caagcgcgca
cacccgcgea
gcaaaccgcc
att gcgacgt
aaaaccat ct
aggagacccg
agaaattccc
ccccacccca
tt aggcaggg
gaggcggct ¢
gct cagectc
cttagagagc
gggegt ttge
ctctgtctag
tgcactcctg
gt agct gggt
gcggt tgtct
aggcagt gcc
ccct gecat ct
gcgggaggga
gggggct t gg
cggt ct gcce
gcgecggecce
acggggcgga
acgt ccacca
ccctgettcet
ggggaggaca
ggctt cgcgg
gagct gt ggg
acccccaacc
ct ggagcgeg
accgcccagt
gcgggagecg
tgcgt ggat ¢
cccgcagecce
gccgeeccag
ggcggegacc
gaccgaact ¢
ttagtgctcg
tcctgtttce
aaaaggggt g
ccctectcta
ct gaggaat a
gggt gcact g
gt caggggag
cgcaggaact
tttetttttt
gtgggct att
gcccgggat ¢
ggct gcaagt
gt ggaaact g
gttgtatctg
aaggct caca
t aagct gaag
aacccaaaga
t gaaaaccag
ggagagat ct
tctgtccctt
gctgtcttct
ctcacatttc

cggggggct ¢
cagact gt ag
gaat cgcctc
cggcgceccag
gcgcaccggg
ctgggttttc
ccct aat cct
t cggct ct ag
ggct ggggt t
cgaggccgcece
t cccggegac
tccctecctg
ttccaattaa
tcaaatttgg
agaaaggct t
aggttgcatt
cggagagcct
gcgt gct cgt
ttgt gt gaat
gcat gccccce
gggagcgaga
agggaagat t
cgtttgccca
ccgcecettcecg
aagaagccct
t gccgggceat
acccggacga
t ct ggaagaa
agcacagct c
gcagcccggce
cggt cat cct
ccgt gagcga
ccccgggagce
gcecgegeegg
ccgccegt ggt
cggccagt gc
ccggggeccce
acaaggccct
gggt ccgget
tatgtcttgg
cccaagtctc
ctctccaatt
ggccat cacg
aaat t ggaga
cct ggacaga
ggaaagacat
t at aggaggg
tttttttttc
tgctcct ggt
t gaaaggct g
gcaacagcag
gctgtagttt
taacccagtg
t cct gggagg
ggaagagtta
gtggcattgc
tgttttcaga
tt gaggct cc
taatgtctgt
t ggcagaaaa
ggct ttagaa

ctgggaactg
ccat ccgagg
cggat cccct
ggaagcgacg
cgccctaata
ccagaaaagc
tttgcagccc
aagatctgtc
cttctccaaa
gcggt cgcaa
cctcctcgeg
gaagaggacg
gctattggca
ggaggggaag
ttttttattt
tttacaaagg
ggggcttccce
gagagct aga
gaaat ggcag
t cccaccccc
ggcacaact t
ggggaacct g
cccteteegg
cgccecccac
cagt cgccgg
gat ct gcaag
agat gacttc
gtttgagetg
cgagcccccg
cgaggaggac
ccaggact gc
gaagct gcag
cggcgceegece
ggccgecectg
cttccccettt
ccecggeggeg
gggggt cgece
cagtacctcc
gcctcecctgg
cct ggggage

t cct cggggt
ctcgecttca

ggccect cacc
aagtt ggt gg
aacctgttag
cccgagaaga
ttgcacagat
aaat gt cggt
gcgt ggccag
ggggt ggt gg
ttgtgtacat
tgtcttccag
ccctt gaagg
act cact gat
aaaccaagcc
cttgtccttg
at gcaggt gg
t ggaaggaaa
gcctt gacag
ccaaaacatt
caaat cccac

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660




aattgttcag
ttgtatttta
aat gcgcaca
agct gct cce
atctttgtta
ttttttttet
acaaccat gt
gt ggagct ag
atttactgag
aagt ggt at ¢
t gaccagggt
aagttcttta
ttggggtatg
at ggggggt t
agt gcagt gg
ctgcct cage
ttgtattttt
t ct caggt ga
gcgt ccggece
catctatgtt
t aagcat aca
agt aact agc
aat cgacgtg
attcaccatc
cgagct gatc
tccctacgtg
acgt ccgctc
ct cggaggac
ccttcggtce
ggccgcecaag
ggagcaccag
gaaaat t gaa
ttgcacattt
ctttcaaatc
ggttctgetg
t ccacct cac
t gaagt cacc
atggtgctta
acatttctgt
tggcttttgce
atgtttgagg
aattcttaca
atattttcgt
gaact aagaa
tcttectgtt
gtgtttaatt
ctcatgttta

ctttcecggtce
aacaat aat t
t gat gct aca
att t gggggt
aat gaaaaac
tcagttaatt
gt aaact gct
aaat gt aaat
catctgtcta
atccccattt
cat gcaact a
tatttatttc
gggaagaaaa
gttttgtttt
t at gat ct gg
ctcccgagt a
agt agagaca
tctgccegece
tacagat ata
gat ggaccca
tattaacatg
atctttctct
gt cact gt gg
act gt gcgtc
ct caaacgat
gagagt gagg
aagagt gt ca
agt gagcegt ¢
agctttctca
gtggtcattt
cttttgetgg
cacgct cgga
tgattttttt
ggt ccect gt
ggacctt gga
ctccat gaca
ttgtgtgttc
agttccagca
aaat accat t
ggccagt at t
agcatgtttt
ctgcct gt at
at gaaaat ga
acttttgtaa
aatgtatttg
tcttcaaaat
t gaaaat aaa

ccct t cagat
ttctacccca
cgtttctgtt
ttataccaac
tgtttattgt
aaattgttcc
aaat gaggct
aagt ccacag
ct aggct cag
aat agct gag
gtctgcggtg
taccacct gc
at at at at ac
tgtttttgat
gct cact gca
gctgggatta
gggtttcacc
tcecgettcecce
tttaatttaa
t aaaaat agc
gatatatatg
cagat gat ga
agaagcggcg
ccaagaacgc
gccttcccat
at gcaccccc
tccccccaaa
gcagaaacca
cgct caggga
t gaaaaaggc
aaaaggaaaa
cttgctagac
tttaaacaaa
cgagttcggc
gagcct gcat
gcgct aaacg
caagtttcca
gat gccacat
gacacat ccg
agact ggaag
gt at acaaat
actttagt at
gtt gt gaaag
agaaatttac
ttcatgtttg
gtatatattt
tagct t aaaa

caagcagaag
gcgt ggt agt
gttgctgtta
tgtggattat
at aaaact ca
tcaagtttgt
cct aaaat ga
ggcagact gg
ctctatgcta
gaaacagagg
gagccaggat
taaagtcttg
at acat at at
aaggagtttt
acct ccgcecet
ccggagcatg
atgttggcca
aaagt gct gg
agagat ct aa
agt ct gccag
tgaatttcat
agat gat gaa
ttcctectece
agccct gggt
ccaccagcag
acagaagaag
ggct aagagce
caacatcctg
ccacgt gccg
cact gagt at
attgcaggca
gcttctcaaa
cattgtgttg
t ct gggt ggg
cccaggat gc
tt ggt gacgg
aacaacagaa
aaggggtttg
ccttttgtat
ttcataccta
atattgttaa
gacgct gat a
ttttgagtag
tatatatata
gt gcat agaa
agt gct gcat
ttaaa

atatgttttg
caat gaggag
ttattggtgg
ggctttgtca
ggtttgtgga
tt aaggact t
gaggcct caa
tgattat gat
agtctacatg
cttagaaagg
tctgtctgac
aat ggaggct
gt at at gt at
gctettgttg
cccgggttca
ccaccacacc
ggctgatctt
gat t acaggt
aacaaat aca
ggt ct gccgg
t caaat ggt t
gaggaagat g
aacaccaagg
cccgggaggg
cacaactatg
at aaagagcg
tt gagccccc
gagcgccagce
gagtt ggt aa
gt ccact ccc
agacagcagc
act ggacagt
acatt aagaa
cagt aggacc
t gggt ggcce

tt gggagcct
agtcattcct

ccatttgata
acat cct ggg
agt act gt aa
tctctgttat
cat aact aaa
atattacttt
tgcctttttc
ct gggt aaat
cttatagcac

attttcatgc
agaggggaag
ctttgaggag
ttaagatttg
cgaaaagttg
aaaat caaac
ctctttaagt
aaaagct acc
ttatctgtca
ct gggt aact
cct aaaggcc
gaaagcacag
gt at gt at gt
cccaggct gg
agtcattctc
cagcaaagt t
gaact cctca
gt gagt cacc
aaact gt cca
aagagacaga
ct cacat gag
aagaggaaga
ct gt caccac
ct cagt ccag
ccgceccectc
aggcgt cccc
gaaact ctga
gccgcaacga
agaat gagaa
t ccaggccga
agttgct aaa
cact gccact
tgttggttta
accagt gt gg
tgcagcect cc
ct ggggct gt
tctttttaaa
cccct gggga
t aat gagagg
taat acct ca
gt act gt act
tttgatactt
atcacttttt
ctagcctgtt
gcaaagttct
tttgaaatac

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6455

3-39

3-39-1
3-39-2
3-39-3
3-39-4

3-39-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

39

DNA

3335

misc_feature 1..3335
note=H-RAS

source 1..3335
mol_type=genomic DNA
organism=Homo sapiens

aggcccgcecce
cggacggagc
ggccccggec
ggccgggecy
ggcgeggggac
ggcggggcecce
cctcecct ggg
cacgccggceg

gagt ct ccgc
ccat gcgcgg
ctggceccgg
cgcgecectce
cggcgggegt
gcgggeacag
gcet gcggga
t acccgggag

cgcecegt gce
ggcgaaccgce
gggcagt cgc
t cgcccccag
aagcggeggce
gt gagcgggce
at ccgggecce
cct cgggecce

ctgcgeecgce
gcgcccecgce
gcct gt gaac
gcggcagcaa
ggcggeggeg
gt cgggggcet
cacccgt ggc
ggcgcecctca

aacccgagcc
cccegeeccy
ggt gagt gcg
tacgcgcgge
gcggegggt g
gcggcgggcey
ctcgecget gg
cacccggggyg

gcacccgecg
ccceggectc
ggcagggat ¢
gcgggecggg
ggt ggggccg
ggggccecctt
gcacggt ccc

cgtctgggag

60

120
180
240
300
360
420
480




gaggcggecg
caggccgggg
ggccccttcce
t gt ggct gaa
ctcccctcgg
gcgecgeggg
gt ggccagac
t ct gccgacc
tgcctttgag
ggcgacagcc
ctgcct ggeg
agctgccctg
ggt ggggcag
gaat at aagc
ct gat ccaga
ccgt ccaggt
t gcagcccect
ggagt ccctc
gggagaggct
gtcctcctge
gacat cct gg
accggggagg
caccagt aca
aggccggcet g
gcgect gcag
gt gaaggact
cgcact gt gg
gagacct cgg
ccgececcgece
cagccgct ct
acccagcggce
gceggggt ct

gt cctt gggg
ttgtccccag

acacgggccg
gagtt cagga
t ggccct ggg
gaagt ggct g
cccct cacce
gggagt ggag
gct gaaccct
acgcaggt ga
gccect geeg
ct caggacat
ggacggaagc
cgaggt gact
gccaccggaa
agat gggat ¢

cggccacggce
gcct cagecce
t gt cgct cag
agat gccccce
cggcgcect ag
gcct gcaggce
ctgttctgga
cagcagcttc
ggct gggt cc
ctccegecacg
ttggggccca
t ggggcct gg
gagaccct gt
t ggt ggt ggt
accattttgt
gccagcagct
ggt cccctge
gt ct cagcac
ggct gt gt ga
aggattccta
at accgccgg
gcttectgtg
ggt gaacccc
cgt ccaggca
ccccegt age
cggat gacgt
aat ct cggca
ccaagacccg
ccgceccage
ggct ct aget
ccct cgegcet
gggct cacgc
agagct gccc
agt gt cccac
tagct gagtc
gggccecggg
cacttcgaga
gt ggagt cgg
aggcaggcgg
gatgccttct
cct gat gaga
gggggact cc
gt ct cct ggc
ggaggt gccg
aaggaaggaa
gcagaccctc
ccccagecct
acagt aaat t

acgcccgggce
cagtgccttt
tccctgettce
ggttccccge
t acgcagt ag
t ggcact agc
ggacggt aac
taatttgggt
cttttcccat
ctgggttgca
gggaccgct g
ggct gggect
aggaggaccc
gggcgecggce
ggacgaat ac
gct gcgggeg
at ggt gct gt
cccaggagag
act cccccca
ccggaagcag
ccaggaggag
tgtgtttgec
gt gaggct gg
ggggcct cct
cagct ct cge
gcccat ggtg
ggct caggac
gcaggt gagg
cagggagcag
ccagct ccgg
gt aagt ctcc
cctgcagtcc
t gagccaggce
gggcacct gt
gagagct ggg
ccaccct gac
t ggccagagt
gagct t cggg
ccacaggccg
acacgt t ggt
gt ggccecgg
cagggcggec
ctgcggt cag
gat gcaggaa
ggaagggct g
ccagggaggc
tagct ccect

at t ggat ggt

acccccgatt
tccctcteceg
ccaggagct c
cgggggt gcg
gcgct cagca
ct gccecgggce
ctcagccctc
gcgtggttga
cact gggt ca
gct gcacagg
tgggtttgec
gggcct gget
cgggccgeag
ggt gt gggca
gaccccact a
agcccaggac
ggccct gt ct
gagggggcat
cggaaggt cc
gtggtcattg
t acagcgcca
at caacaaca
cccgggagece
gtcctctctg
tttccacctc
ct ggt gggga
ctcgcccgaa
cagctctcca
cact cact ga
gaccct ctgg
cgggacggca
t gggccgaca
cggagcggt g
tggttctgag
t gcagggt gg
ctttgagggg
ccagcttccce
ccaggcaagg
gtccctcectg
gcgt gagat ¢
ct gcat gagc
gccacgcecca
cagcct ccct
ggaggt gcag
ct ggagccca
t gt gcacaga
cccaggcct c
cttga

cagcat caca
ggt ct cccge
ctetgtctte
gggcgct gcc
aatacttgtc
acgccgt ggc
gggcgcectce
gagcgct cag
tt aagagcaa
t aggcacgct
cttcagat gg
gagcagggcc
gcccct gagg
agagt gcgct
t agaggt gag
acagccagga
cctgcttcct
gaggggcat g
t gagggggt ¢

at ggggagac
t gcgggacca

ccaagtcttt
cacgccgcac
cgcat gt cct
t cagggagca
acaagt gt ga
gct acggcat
ccccacagct
ccctctecct
gaccccccgg
gggcagt gag
cagct ccggg
accct ggggc
tcttagtggg
t caaaccctg
ctgct gt age
gt gt gt gt gg
cttgatccca
at cccat ccc
cggcagcaca
tgcaagtgtg
ccggat gacc
t gt gcccege
acggaaggag
gt caccccgg
ctgtcttgaa

t gt gggccect

ggt cgcggac
gccgettcete
tccagctttc
cgggt ct gce
ggaggcacca
gcgct ccgee
ctttagectt
ct gt cagccce
gt gggggcga
gcagtccttg
ccct gccage
ctccttggea
agcgat gacg
gaccat ccag
cct ggcgecg
t agggct ggc
ct agaggagg
agaggt acca
cct gagecect
gtgecctgttg
gt acat gcgce
t gaggacat ¢
aggt ggggec
ggat gccgcet
gat caaacgg
cctggct gca
cccctacatc
agccagggac
t gacacaggg
gacccatgtg
ggaggcgagg
gaaggcggag
ccggececctc
gct act gggg
gccagacctg
at gat gcggg
t gggcct ggg
cagcagggag
tcctttccca
agct gcggaa
tgctctcectg
ccgget ccce
ccagcacaag
gaggaaggaa
gaccgt ggge
cat cccaaat
t gt cgggcac

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3335

3-40

3-40-1
3-40-2
3-40-3
3-40-4

3-40-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

40
DNA
12438

misc_feature 1..12438

note=N-RAS

source 1..12438
mol_type=genomic DNA
organism=Homo sapiens

gaaacgt ccc
gaggcccacg
ggcggggecg
acatttttcc
agtttatctc
gccagaaat g
tttggtgect

gt gt gggagg
t ggccgggge
gaagt gccgce
cggct gt ggt
at gcat agt g
gagcagaat ¢
acgt ggggag

ggcgggtctg
ggggact cag

tccttggtgg
cctaaatctg

ttcggetttg
t at cagct gg
atctttggag

ggt gcggect
gcgect gggg
gggctgttca
t ccaaagcag
ggct gt ggaa
agacaaaggc
acagaaggga

gccgceat gac
cgccgact ga
tggcggttce
aggcagt gga
tgttcaggcg
cttgggcggg
gaat gggaag

tcgtggttcg
ttacgtagcg
ggggt ct cca
gcttgaggta
tttcactgat
ggtccttcca

gagttgcgge

60

120
180
240
300
360
420




ct ggaggct t
ttgcttagge

t agaaaact a
cactttaaga
ctttaaagta
cttgctggtg
aaagcgcact
t agaggt gag
ctttacccat
atacattcag
t gct gaagt t
tgttgagttc
ccat agt agc
agat gagt gt
ggagt agcaa
gtttatttag
tttaaattac
tatatttaag
ttattatgag
t aaagggttt
ggcaggcgga
tctctactaa
ct caggaggc
at cacaccac
aat agat aaa
agattatttt
aaact aact c
ttttgagett
ttaaatgttt
gcccagt get
gcacttccag
cctgttgeca
ct gagaaat t
tttcccaaag
tatatttagt
gtttagattt
t gaaat acac
tactgtgttt
atagaatttg
atatattagc
cttatttaac
cctcectcce
at agat ggtg
gccat gagag
aat agcaagt
aaggat gat ¢
tagagctttt
t aattact ga
gat aat acat
gagat cacga
t ggaaaagat
aggcgggagg
cctgtctcta
ggcagaggt g
gct gcactcc
at gat aggag
gat agacttt
gt acaat att
t ggagt cagg
tagcacagtg
gaaacct agc
aat at ggaaa
gcaaat cact
ggctt gagtc
gt ccaacact

cctgct agag
t gagggcggg
ct ccagaagt
accaaat gga
ct gt agat gt
t gaaat gact
gacaat ccag
gcccagt ggt
attctgtatt
ttatgcaata
t ct aaaacct
att cat gagt
gagact gt ct
tcttcaat at
gaact t gaga
ttgtgtgata
cat aaacttg
ttatttatga
agtt cat ggt
t gccggacac
t cacaaggtc
aaat acaaaa
t gaggcagga
agacct ccag
t aaat aaagg
aat caacacc
t aat gt agcc
aacagcttta
gatttattga
ttttgegttt
tact ccagag
t aaaaccaaa
aaacat aact
gtacatct gt
cat aaacaca
ctttaagtaa
tgggtactta
tcttaatctt
gtgggttttc
aattt gaggg
cttggcaata
tgcccectta
aaacctgttt
accaat acat
catttgcgga
tttgtgttct
taatt at ggg
aagtt aat ac
aagt gaagct
aggaatttca
aggccaggca
atcactttca
caaaaat aaa
ggaggat cac
agcct aat ca
t aagcaaat a
gt ccat agaa
cttattttgc
attgttatta
ttcttaaaca
tctgtttatt
t aat aat acc
cagaat agt g
ttggcttatt
gaat t caagt

ct gagaagcc
gcccaaggac
gt gaggccga
aggt cacact
ggct cgccaa
gagt acaaac
ct aat ccaga
agcccgct ga
aaaggaat aa
agct t aacgt
gtccagtttt
ttcttcatat
gattgtatgg
ttatttatta
tttttagtct
tt gagcaact
tcctgectac
at ggt aaagc
acagattgtc
ggt ggct cac
aggagttcaa
attagct ggg
gaatcgcttg
cct gggcaac
gttttgtaat
t ggcct cect
act at aaaaa
atattttaca
gcaatttaca
ctatatagtc
agttctccaa
at gaaagt at
ataccttgtt
cat gat aaaa
aat gat gt at
aat aaacagc
at ct gt agcc
ttccaggaac
ttttatgtag
acaaaccaga
gcattgcatt
ccct ccacac
gttggacata
gaggacaggc
tattaacctc
gaatctttat
aagagt t ggt
tggaatttat
tgct act ggg
gagaggaaaa
cagt ggctca
gcccaggagt
aat aaaaaaa
gt gagct cag
acagagcaag
ggaagt ccat
ccat aaagt t
agaat cagaa
gt agcagagc
gaat aat at a
agcgacgt ga
tacct cat ag
cct ggcacac
ttctatccat
gttcttttce

tt cggggagt
t gt t gaaaaa

tattaatccg
agggttttca
ttaaccct ga
t ggt ggt ggt
accactttgt
cctgatcctg
gaggagagaa
gtttatagag
t aacagttct
at aacagct c
gagat aat ag
gct agtt gaa
ttatgcctag
gaatctctcc
cacacaggga
act at gt aat
tt cagt aagt
gcctgtaatc
gaccagcctg
t gt ggt ggca
aaccagaggc
agagcgagac
tttgttcagt
accat ct ggc
attggttget
tgaaatgttt
t aagt aaaat
at gt agct ac
gt gt gat gac
tttttatatg
tggaaccttt
aaaaaacctt
at agggccag
acaaat aaaa
tcctggcetge
acagt gacca
ggtgatattg
t aggcagaaa
ccctgtggtt
ccccaggat t
ct ggat acag
gaaggcttcc
t acaggt act
ggggaaat ga
tttaggttgt
tttacat aat
aat gacttgg
cat ct ccaag
cacct ggaat
t ggagaccag
ttagtcacac
gaggt cgagg
attctgtctc
aaagat gaaa
t caaagct ag
acagagttca
caggaccaaa
at ggt t aaga
ct caggggct
agtt gt gaag
agt aaat gct
gt gaagat gt
taacctgttg

aat aggaagg
t agct aagga
gtgtttttgce
tttccattga
ttactggttt
t ggagcaggt
agat gaat at
tctctcactt
agt aaaaagt
aacagt t cat
gt aaact at t
tattacat ga
gat ggagat a
gcagct gaga
gattttggtc
caacctcatt
tgttatggaa
agt acttagg
ggcacct aag
ccagcacttt
at caacat gg
ggcacctgta
agagggt gca
ttcgtctcaa
tt agaaat gc
tactcgtgtt
aacccttggc
aatattttaa
acat aaattt
cacccagat a
att aaaat ac
at ct at gcat
aagaatttga
ct ct gaaaca
gttataattg
cagt ccagt t
agt agagttg
tatttctttt
gatacttttt
tgggctt gaa
tttaat aaaa
cttacagaaa
ct ggacaaga
tctgtgtatt
aggagcatta
ggttaccaca
ttgacattga
atactgttac
aaccagagt t
aaacatcttt
gtcagtgctt
cct gggcaac
at ggt ggcag
cat gct cact
caaaaaaaat
acaaagcaag
att ggaccat
gaat gtcgtt
aacccaaagc
at gagaact ¢
atgtggettt
attacagttt
actt aagt gt
ctgctctcaa
tacttcccat

gggatttcca
t gggggt t gc
gttctctagt
tt at agaaag
ccaacaggtt
ggt gt t ggga
gat cccacca
gt cggat cat
tattttgggt
ttttattagc
gcaaact cag
gaaacacagg
aaggat t cag
ccagat gat t
cctgtttgca
ttcctcatgt
agt t aaat aa
gattctattg
gctctttaaa
gggaggct ga
t gaaaccccg
atcccagct a
gt gagccgag
aaaat aaat a
ctaactttag
t aat t gat ga
aaaatcttta
ttaaatattt
tatgtctaca
acagt at aga
aagt aaaagt
gtttgtcttc
tt caggaat a
aaggtatttg
gt ggaggt at
cat agcttag
tcatttgagt
ct gcaggcat
gtttgtgatt
tagttagatg
attgaacttc
acaagt ggt t
agagt acagt
t gccat caat
ttttctctga
ct agggaaga
gaat ct aggg
tataaagttt
gttgtaatta
cagt at gt aa
t gggaggcca
agagcaagac
ctact cggga
ccact gcact
aaaaaat aaa
ggaacat aaa
aaaaattcta
tgttaggttt
tcetttttct
tgcctggatt
cct aacct at
t aat aaat ac
tctgcct aaa
aagcagattg
tttttttttg

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320




t ct aaaagt a
tttttgaatt
tatgccttag
caagat aaga
caaatttagg
t ggact acaa
ctgtatgctg
aagaggcttg
t aggct gt ct
gt ggaat gt a
act gt gcagt
ccttgactac
gaccatttcc
aattgtttce
ggagttctag

cgct t gggcet
tttttttttg

at cgeggcet c
cgagt agctg
gt agacttgg
ccacccgcect
gttttagttt
acact ct cag
agct ggaacc
gcaaggtttc
cctcaatctc
aatttatttg
at t aaat act
ccttaatcta
at ccaggagc
gt gagctt gt
gt at acaatg
acat aaaat t
tctctctcege
ttttectttct
aacaattatg
tctcccaatt
atatatattt
atttatatat
ttatttttat
ctgtcgccca
ggtt caagcg
cacacct ggc
ggtcttcaac
aggcat gagc
catgttgccce
caaagtgctg
ttct gat aat
gt acct at gg
caagcccacg
agacaggt at
ggt agagat g
ttttattttt
ggt gt gat ct
gcct cccaag
agt agagaca
tcctcccacc
tgttgttagg
cttactaata
ggaagat cct
gtttat ggcet
ctcacattac
cagcctgttc
atattttatt
acaaat gcaa

at agcagt ac
t ct agaagtc
ct caaaccaa
tt aat gaaaa
agt gagcat a
atttggtcac
aaagccgtta
tttaatgtaa
tatcccttaa
gttcagat ac
at gt ggtt at
caaat gctca
at cat cacat
caggt gt gct
atgcttcagc
t ccagat aca
agacggagt t
act gcaacct
gaat t acagg
ggtttcacca
cggcctccca
tttagagatg
ggtt caacct
acaggcacat
accatgttgc
ct agagt gct
aagaaaat gt
gt cacaccta
aagggt gat t
ct cact aggt
acttat ggct
tcttctctaa
tgctagtttc
tctctcectttc
tccectttcett
gct cact gca
agct gggact
tttatttata
tataaatt at
atattttata
ggct agagt g
attctcctgce
taatttttgt
tcctgacctt
cact gcaccc
aggct aat ct
agat t gcagg
atattcccgt
t gct agt ggg
aact ggccaa
ggt acagct t
t gat ccat at
tatttttttt
cagct cactg
t agct gggac
gggttttacc
t gggcct ccc
catttttagt
ttctgttatg
t gact aaaaa
t aagcct cct
ccttttccett
ttgtgattca
ttatcagcta
gagagct t at

tt aat aaaat
atttttcttc
agagtattta
at aggct t aa
ttctgtgatt
tgttgtgaaa
agttgctcgg
aaat cagt ag
t gt aggct at
atgactttgt
ttacagttaa
at agccact a
aaagt act gt
gtgtggtgtg
ctccctttac
atgttttgtt
ttgctctggt
ccgcectcecg
cgt ccaccac
t gtt ggccgg
gagggct ggg
gagt ct ccct
ct cagggat ¢
gt gccaccat
ccaggct ggt
aagact at ag
ttgagcacca
gttatttagc
tctagttgcece
cat gt at cag
t cct gat ggc
gt ggt agaaa
ttttttgecc
tctcgetcetce
ttetttettt
gcct t gacct
acaggcat gc
aatatatata
at at aaat at
tatatttttt
tagtggcgtg
ctcagcttcc
atttttagta
gt gat ct gcc
agcct aat ct
caaactcctg
cat gagccac
ttttagggag
aaacaagt gt
gagt t acggg
tcagcatttg
tcatattctt
t aggcagagt
cagcctct gt
t acgggcaca
atgttgccca
agagt gct gg
agtgttcttt
gcatgtttac
tatttataaa
gaat ggagt ¢
tgcat gaatg
at aggaat gt
ttcgtttagt
aatttggatt

gcccacact t
tttcttacaa
aaacatctta
gt gagaccaa
gt gcat gaag
aggaaagt ag
act agaagga
t aacct gaca
t accat caag
gggt aat cca
ttaagattaa
gt aggt acca
tggattgtgt
ccttacat gt
t aagagcagt
ttaggtttgt
t gcccaagct
ggt t cgagag
cat gcct gac
gctggtttca
attacaggtg
ctgttgccca
aagggat cct
gcccagct aa
ctcggactcc
gcgggagt ca
cccatcttga
agcagt gagc
agttaaatcc
gat aaaat ac
tgct gcaaca
aaagcaaaaa
tagccattta
actttctttc
tttcctgttg
ttctggaccc
gccaccacac
aatatatatt
atatttatat
999999ggt t
atcttggctc
cgagt agctg
gagat ggggt
cacct caacc
ttgtattttt
ggtt caagca
t gt acccagc
cagat t aagc
gatttgccaa
attccattca
t gcaagagtt
tgttgttatg
ctcactctat
ctcttgggtt
tcat cat gcc
ggctggtctc
gat t acaggt
ttcttaacgc
tcctgcatta
cattagttat
tttagtttaa
tttatttggce
gaaatttagt
aatt ggaat ¢

gtgtccgttg

ggcat gcat ¢
gaaatttatt
t gaaaat gca
aaaaat aagg
ttccagtggc
ccagct gaaa
aattttccca
gt gacat ggt
cacagttttg
ggggt agaga
at aaaattta
t gt t gaacag
t ggt caagac
catt gaaagg
tcttatgttt
ttrttttgtt
ggat ggagt a
attctcctgce
taattttttt
aact cct gac
t gaaccaccg
agccagagt g
cccacct cag
tttttgtatt
t aggt caagt
ccat gcccag
aaagt gat ag
ttcacttttt
agagccaagc
ccatccactc
agt ct aaagc
t act acaagt
ttccttectg
tetttttcett
cccaggct gg
aggt gat cct
ccagct at aa
tatatgtgta
ataatatata
gggggggat g
act gcaat ct
ggact at agg
ttcaccat at
t cccaaagtg
tt gt agagac
gtctgcectc
ctaatcttgt
gagt aaaaga
caaggacagt
tt gaaacctc
tgcatcagtt
catttttttc
cttctaagct
caagtgattc
cggctaattt
gaact cct gg
gt gagccacc
ttgtttaaac
acat ccacaa
ttctctgtca
tgtagttttg
aaaat gt gcc
gttctcttce
ttatgtccac
agct aget ct

t aat aaat gt
catttttcta
t at agt agag
gt aaaat aaa
tttctaaagg
gat t cagt at
t ggat cctca
ccaggt actt
caaat agcca
ct aaaacagt
aaaat t agtt
tacagat at a
aat ct aaagc
ggtgctgtca
tctattttat
tgtttgtttt
cggt ggt gcg
ctcagcttcce
tgtattttta
ct caggt gat
t gccecggcect
cggt ggcat g
cttcctgagt
ttttgtagaa
gat cctccca
cttcatctac
actgccttcce
atactttaga
tctttggaga
ccatt agaag
agtctcctta
t aat agggct
aaatcttgtc
ttctettttc
agt gcagt gg
cccacct cag
tatatattgt
aatt at at at
t aat at at at
gagt ct cact
tcgcctccca
cgcct gccac

t ggccaggct
ct gggaat ac

cgggttttge
ctcagcctcc
ttttcttatg
ct cggat gat
t gat acaaaa
agccaagacc
gat t aact ct
atttttattt
ggagt gcagt
tcctgectca
ttgtactttt
cct caagcaa
acgcccagcce
ccaaaat gaa
atatttcttg
acaccagccce
ttcegtgttt
atttttatat
tt aaat cacc
at aaagagat
ctcatttttt

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220




ttcatttttt
gccagt accg
t gccat gt gt
agt at at agt
tttctgecta
ctaaagtgtt
aaat t at aag
tttgaaggat
agatactttt
gtattctcat
at acaaattc
gaagtattcc
cagtagttta
ggctgtctga
ttccacagca
ct gaaacaga
aaagt agcaa
atttttggag
ggtttgttta
at acaaaaat
aat ccaactt
atatttcagt
gt ct gt gact
gt acat gt at
aaact gaaag
taggttacta
att caat gaa
gat gttcaaa
t caaacct ca
atgatgtata
gcaat agggg
gtttcaaaac
cattgcacca
aaagaagagg
ttaaacattt
t gagaat gag
t gaagggttt
gttgaaattg
ggct t ggcat
taacttttga
atacttactg
tattaccttg
cagagttgtg
at ggaaattc
t gaggct t at
tcttaaaaat
ctcttgtgece
cagaagtttc
agttacaatt
ggcaggagaa
gcact ccagc
gaattttggc
at aaaacgtg
aatccttctc
tggttttttt
cat gccggat
aatgttactt
aaat t aat ct
gaattttttt
ttttttacca
act cct aagt
tcatctctge
ggtttctata
t gagcagt ct
aaaagtattc

ccttttatag
aat gaaaaaa
ggt gat gt aa
att gggcaat
tcctettctg
t aaaacattt
acattattta
cactactttg
aaagttttgt
tcctgttaat
tgtttctatt
tgttgctgtc
gt acaat aat
ccagagaat g
caaacacacc
gaaccaaacc
ctgctggtga
aaatgtcata
taatgttatc
gaat act gaa
t cacagt gaa
ggaat agat g
tatctaccat
gaaat t ggt t
cacat gaat a
cct at acaat
cttccatttg
tatt gt aaaa
aat at agt at
taattgectt
cttgattatt
tt gaacaat c
gt aact ccag
tcagttagca
ttttttettt
gat gt ct cag
aaaacaagat
tt gagacagg
tttaatttgc
t aaaagact a
aggtcct cca
aaatt cagaa
cttcttactg
tgcttttctg
cacct cagtc
ctattaaatt
aat agccctt
t aaat ggggc
agccgggceat
tcacttcaac
ct gggt gaca
acaaaggagt
gtttttaggc
tttccccaaa
aaaggttaca
ct gt aaat ga
aat acaat at
ctattttagt
gt cat gactt
tt ccagagct
t ggcagct ac
t aat aaatta
aacaagggac
aat gt gccac
ttgttaccag

ggt gt t gaag
ct caacagca
caaggt gagc
tt ggaggagt
cacattttcc
gattattcca
t gaaat gt ag
aaactagtta
cagaaaagag
tttgtatatt
t cagct gcac
ttcagtctca
ctctatttga
cacctcttgt
tctgccaccc
gcaaacgt ga
tttettettt
aattactgtt
ggctctattc
ttttgagtct
gtgccttttt
t ct caaaaat
t gaaggaaag
tt ccagaggc
atttcactta
gtat gt aatt
tattcaaatt
ctttggtgca
at t aacaaat
caat cccctt
t cagt t gagt
cagt t agcat
ctagtaattt
caaacccttt
tagccatgta
ct gagaaacg
gt t gat aaat
aat ggaaaat
agat aat acc
att ccaaaat
tcttctatat
gagaagaaac
ctaattctgg
tttctgctce
atttettttt
t gat gt caaa
gt at gt at gt
caaaattcag
ggt ggcccegt
ccaggaggt g
agagagact t
gacaaactta
tatgtttgtg
ttaagt gcct
t gtt caagag
acctgttaaa
catacttatt
gggcccat gt
gaaagcaagg
t gt gagcat a
aaccaagaac
t aagaagcaa
tataattctt
acaattatct
agtagttgta

atgcttttta
gt gat gat gg
atatggtttc
gctggtgtta
at at gacacc
caggtatctt
gcat acccta
at aaggacat
ccactttcaa
tgtttttett
t gacaccct g
cagagaagct
gaagttctca
tactccct gt
caggtttttc
aattctattg
ctttttactg
ttgccaagaa
t ct aaact gg
at cct agt ct
cctagaagtg
ccttatgcat
ctatatctat
ctgttttggg
ataattttta
tgtttcccct
tgtgtcatac
ttgttattta
tacattttca
ct caccccac
aaagcat ggt
cacagagaaa
t gct aggt ag
accatgactg
gaaact ct aa
ttttaaattc
ct aagct gat
ataattaatt
ctggtaattc
ggccactttg
tatgaatttt
atatactgtg
gagctttcac
ttctggagca
taaatgtctg
tt agggagaa
acttagagtt
actt gagt at
gcctgtagtc
gaggtt acag
gt ct ccaaaa
t agtt aaaag
attgct gaaa
ggccagct gt
t gaaaat aag
tgctgtattt
acaattttta
ttagtctttc
at agagaaac
atcatatttg
caaaaaat gg
ggaaaatt ag
gtacattatt
aaggtatttg
ttatatttca

cacactggta
gact cagggt
ttggcat aat
ttgtctatat
ctttctgaaa
tatatttttg
ttcctggcaa
ggtttctgtt
ggt aggacaa
at act ct gaa
gtcctgactt
cctgctactt
gaat aact ac
tatttttctg
at ct gaaaag
aaaacagt gt
ttgaacttag
tatagttatt
catctgctct
tcacaacttt
gtttgtagac
gaaat gaat g
tt gagagcag
gctttcccag
cctaatctcc
agcttactga
cagaaagct ¢
at agct gt ga
ctgtatatca
cctctacagce
gct aat ggac
gaaattcttc
ctgcagttag
gaaaact cag
att aagccaa
tctttattca
gagtttgctc
gatacctatg
t cat gaaaaa
ttcctgtett
catttattaa
t ccagagt at
agtactgtca
gtgctactct
t gact ggcag
agat agttac
ttccaagt at
gttctttgaa
ccagctactt
t gagcagaga
aaaaagttac
ct gaat aact
agaattctag
cat aaattac
atgttctgtc
gct ccaacgg
ct at aggagt
accatccttt
actttagaga
ctttatattt
tgcgttctge
ggaaaat at t
tttcatcttt
ttttctataa
aaacgt aaga

agagaaat ac
t gt at gggat
tacaaatctt
gttttttgag
gt act gaggt
gt aacat t ag
t gaccaggaa
ctttttttac
gttt ggaaat
tgtgtcactt
ccct ggagga
ccccagcet ct
ctcctcactt
ccctgggttce
cagtt cat gt
cttgagctct
aactatgcta
attgetgttt
agatt cat aa
gacgtaatta
ttcctttata
t ct gagat ac
atgccatttt
gagaaagat g
acttttttca
t aaacct aat
tacatttgca
tcagtgattt
tggtatctta
ttcccccaca
cagggt caca
tgcatttgcet
ccct gcaagg
t at cacgt at
tattctcatt
taatgttctt
aaaacaggaa
aggat ttgga
t agact t gga
t aat at ct aa
gcaaat gt ca
aat gaacctg
tcatttgtaa
gtaattttcc
tgattctttt
tcatcttggg
gttctaagca
taccttaaga
gagaggct ga
t cgt gccact
acct aggt gt
t cagt gt ggt
tttacctcaa
atattccttt
t gaaggct ac
cttactatag
gt aat aggt a
aaact gct gt
t at gt ggggt
at agt cat ga
ttcttgtaat
ttatttggat
getgtttett
gaattgtttt
tgatttttaa

8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120




aagcct gagt act gacct aa
tgtccgtgga agtt gt aaga
tgtgcaattc tgctgtttaa
gatattttaa gttgattatt
tgaatgtttt ttcttgttaa
tcataattct tatattca

gat ggaattg
cttttatttt
acaggaact a
ttattgtaaa
atgatgttta

t at gaact ct
tttgtgccat
ttggect cct
ttaat ccaac
aaaaat aaaa

gct ct ggagg
caaat at agg

t ggccct aaa
ctagttcttt
act ggaagt t

gaggggagga
t aaaaat aat
t ggaagggcc
ttaatttggt
cttggcttag

12180
12240
12300
12360
12420
12438

3-41

3-41-1
3-41-2
3-41-3
3-41-4

3-41-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

41

DNA

45684

misc_feature 1..45684
note=K-RAS

source 1..45684
mol_type=genomic DNA
organism=Homo sapiens

ctaggcggeg
ggcggegget
caggcact ga
tacggagcgg
gggcggggcc
gggcgcgggg
ggcggcgcgg
t cgccgcet gg
ggct ggaggce
gcggt ggagg
ctcttgecte
at ct ct agga
tttcegtgtg
aagtgcttag
agttcctgaa
ggaggt ggag
gacct acagt
acccgaagaa
gcaat agcaa
ttatgtatta
tacatctcaa
agaggaattg
ctrttrtttt
cgcggt at cg
ctcccgagt a
t agt agagac
gct ggagt ge
ttctcctgee
aattttttgt
ctcct gacct
gaagt ct aag
t acaat gt at
aggtctattt
gaggt ccaaa
aatagtttac
ggt aatt cag
cgagt ccagt
catgatcttc
gatttggttt
t aaacaagt a
t ccaat gt ct
taccctcttt
ggcgcgat ct
gcttcccgag
gggat ttcac
ct aagcct cc
t at cgaaggg
gcgggaggat
gttat aaaga

gcecgeggegg
cggccagt ac
aggcggeggce
accacccctc
ggcggcgagt
t cggggcggg
ggagt gagga
tgctgcttcce
ttct ggggag
ttactcccge
cctttccage
cgaaggt at a
t aggggat gt
agaccact gt
tgctccectce
gt agagat gg
gaaaaggaaa
aacccgcaga
aaat agt act
ccct cat cce
gagttattac
t agcaat cca
ttttttttga
gct cact gaa
gct gggact a
agagt ttcat
agt ggcgecg
t cagcct ccc
atttttagta
cgt gatctgc
ccttcttaaa
atgttatgtt
gtaattatca
atgct gactc
tttgagactg
ttttatgaaa
ccactcctta
atttggtaag
t aaaaat ctc
aaccggaaga
gt ccacagt a
gtttttttga
cggcccget a
t agccgggat
cat gt t ggcc
caaagt gctg
gccgggeaca
cgct t gagge
aaaaaaaaat

cggaggcagce
t cccggeccce
ggggccagag
ct gggcccct
gaatgaatta
ct gggt gaga
at gggcggt g
t ggacgggga
aaact cgggce
ggcgceccgg
act cgget gc
aacttctccc
gt gagt aaga
ttgaggttat
ccccat gt at
t ggaagaaca
aagttaatcc
gcagaagcaa
tgaagtttaa
ctcgtctett
agt act ccaa
ccagct aacc
gacacagt ct
acct ccgcecet
gt aggt gcac
catgttggtc
tctcggctca
gaat aact gg
gagacggggg
ccgect cgge
tcttgagatc
t at aat agaa
gct cagaat t
tgcatgttat
tagccat cca
aat aaaaat g
ctagcttttc
actcctttgg
att caaggaa
tacat gt ggc
tttcctagge
gagagagagt
ctacctccga
t acaggct cc
aggct ggt ct
ggatt acagg
ttggctctta
caggagt t gg
ccaggat t aa

agcggcggeg
cgccatttcg
gct cagcggce
gccegggt cc
ggggt ccceg
ggggt ct gca
cggggct gag
accccttcct
cgggccgget
cctccectce
ctcggt ccag
t cgagcgcag
ggggaggt ca
tgtgtttgga
gggct gt gac
ggt ggccaac
cagat ggt ct
ggctttttce
tttacctgtt
ttatactacc
aacagcact t
gcct gaaat a
cgctctgttg
cctgggttca
gccaccat gc
aggat ggt ct
ctgcaacctc
gat t acaggt
tttcaccatg
ctcccacagt
cat caaaaca
atcattttac
aaccat aaaa
agact acaga
cagtatattt
aattttcttc
taact ct cgg
aacccagttc
tttettettt
tctgaattca
t agt aaact t
ctcactct gt
ct ct caggct
cgccaccggg
cgacctcctg
ccaccacacc
tctgtaatcc
agaccagcgt
aaaaaat ctt

gcagt ggcgg
gact gggagc
t cccaggt gc
cgaccctctt
gaggggcggg
ggggggaggce
gagggt gagg
tcctcctccce
gcccct cgga
ccctctecce
ccttcectge
gct ggacgga
cgttttggaa
aaaaaat gca
attgctgtgg
accct acacg
gttttgettg
ttgctagttg
cttgtccttt
ctcattttgc
acatgatttt
gactt aaaca
cccaggct gg
agcaattctc
ccagct aat t
ccatctgctc
tgcctcctge
gtctgctgce
tt ggt caggc
ggcat gt gca
gacaggtttt
aaataagtta
ct ggt gt cac
t at caaat at
gcttttaaga
catt acaaaa
t gagggat cc
tctctagtgg
ttctggaaac
t at at at aca
tttggectta
cacccaggcc
caagcgattc
ctaattgtat
acctcaggtg
cggcct acac
cagcactttg
act caacat a
tgatttgttt

cggcgaaggt
gagcgeggeg
gggagagagg
t gccggegece
t ggggggcge
gcgecggacgce
ct ggaggcgg
cgagagccgce
gcggt ggggt
gct cccgecac
tgcatttgge
t agt ggt cct
gagcat agga
tctgcctcceg
ccacaaagga
t agagcct gt
gt caagttaa
agt gt agaca
cccctatttce
agatgtgttc
ttaaacttac
tgtgcatctc
agt gcaat gg
ctgcct cage
tttgtatttt
tgttgcccag
att caagcaa
at gcccggcet
t ggt ct agaa
tcttatagcet
ctaattgtta
t aaat gggaa
t gaagt gact
ggt t gct aac
gat ggt agat
ttgttggatt
cct cccagece
atttaaat gt
aaccaccgca
caaact ct aa
acgacccctc
ggaat gcagt
tcccgectca
ttttagatac
at ccgeccge
tctt aaaaat
ggagact gag
gt gagacctt
gggatttatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940




aatatttacc
agcccattac
aaaccaaaac
gctt aat aga
at ct ggaaaa
t gaaaacagt
accacatttt
agagagct ag
tacatttgaa
acttcaccct
gccgt gaccg
gagt aaggt t
ttatgatgct
ctactcatcc
ttatttataa
caaaaaattt
acaatctgtc
gt cacat gga
ggagt ggct ¢
cgcctcctgg
gcccgecacce
ttagccagga
gctaggatta
tcttactaaa
gtcttactcc
gcct cccgygg
agcgccacca
gccagget gg
ctgggattac
gcggt gat ac
gctttatttt
at cgccaggce
t ccccagaga
tttaaatttt
ct cat ct gat
gtttttctgt
aact gt aaca
t gt agagcac
t agccgecege
gaactgtcta
aagt acagt t
taaggtattt
agt attt gat
atttttatta
t ggcgt agge
t gat ccaaca
tttgatacag
gct gaaagt t
tgggaacttt
ttgattggaa
ct aaaagaca
cat at gt aaa
tttaaacttc
ccggat aaat
taccaacttt
t aaaaaaaaa
atttttttag
gacct gt aag
tatttaatct
t cagaacat a
t cagt ggaga
ttgtttctta
cat ct agt gt
ttccaagctg
t gt ctt gaag

gt at t ggaaa
tt ggt aacat
tt agaaaagt
agat at ggat
ctt gt gaaag
tttgacctct
gagaact gt t
aagat acat t
at aaagcgt g
agacaagcag
t gt gt gat ac
agtat gt t at
gtgtatattt
t at aat aaat
ttatgtgtta
gaaacaact a
aatattcatg
ttactgatta
t gt cgcccag
gttcacgcca
acgcccggcet
tggtcttgat
taggcgt gag
aacagtgttt
gt cacccaat
tt caagt gat
cgcctgatta
tcttgaactc
aggcat gagc
aggattat gt
ccccagagat
t ggagt gcag
tatttcacac
tatttcccca
tcttactgtt
agctgttgca
at aagagt gg
t gt gaagt ct
agaacagcag
tgtagcattt
cattacgata
t gaaat aat t
agtgtattaa
t aaggcct gc
aagagt gcct
at agaggt aa
at aaaggttt
aagttatctg
actttccttg
gtgtatttca
atctttttat
ggttagattt
at cagcagt a
tttacaaaat
acctttgett
ttccttgagt
tttaat gaaa
acaccttgaa
caaagacctc
tttattagca
t ggaaaat aa
ggcttcttta
actaatttaa
t gaaat ct ag
agacactttg

tt aaaacaat
gaat aaaat a
ggtattgttt
tcttatatct
aat gggagt t
t gcacaccag
ttaggctatg
ttagt gt aat
gaggcaaacg
ccaat aagt ¢
aatttttcta
catttgggaa
agtgtttatc
agt t gt gcat
cat gagggaa
act aaaaaat
cacctcttgg
ctgagat at a
gct ggagt ge
ttcttctgec
aattttttta
ctcct gacct
ccaccgt gcc
atctctaatc
ct ggagt gca
tctccttcct
atttttgtat
ctggcct cag
cgcecgecacce
attgtactga
tttettettt
t ggcgccat ¢
att aaaat gt
t gacacaat ¢
aatatttatc
tattgacttc
agat agct gt
ct acat gagt
tctggctatt
atgcattttt
cacgt ct gca
tttcatataa
ccttat gt gt
t gaaaat gac
t gacgat aca
atcttgtttt
ct ct gaccat
aaat gt acct
ggagt at gt ¢
gagtttcgtg
tgtaactttt
aattgtacta
ttttcctatc
gaattatttg
tgttgtcatt
aaatt t aaat
atttaccaaa
ggt cat ggag

caggagggga
tattttacat

gcat at cgcc
ccctgggtta
aaaaat cagt
aacaggt caa
cgct gaggca

tttttaaaat
ttttatgaaa
cacacttcag
gcat ct gcat
aaaagggt aa
aaaagtctta
caaact ggtt
tctcctcatc
ggat aagat a
t aggt agagc
gcetgt ggt g
accaaatt at
t acaat at at
ttactcccat
aggaggt gaa
atgttttatt
gagacagt gt
ttcacttgca
agt ggcgt ga
t cagcct ccc
tatttttagt
cgt gat ccac
cggct cact t
tttttgtttg
gt ggcgt gat
cagcctcccce
ttttagtaga
gt gat ccacc
ggctttctaa
acagttaatt
tttettettt
tcggctcatt
cgt caaat at
cagctttatt
caagagaact
taacacttag
cagcaacttt
gaagt cat ga
t agat agaac
cttaagcgtc
gt caact gga
aggtgagttt
gacatgttct
t gaat at aaa
gctaattcag
aat at gcat a
tttcat gagt
tgggtttcaa
agggt ccatg
agagggt aga
atttttatgg
gt gaaat at a
ttcttctcaa
cct aaggt gt
tttaaattta
tgttatcatg
gt aaagacca
tagaacttcc
cattccccaa
gtaatttgga
ttgtctttga
agcagtccta
t ct gaaaaat
agtgccttat

agttct gagg

gtattcattt
aat aact att
taaatctctt
tcaatctatt
aggacat ctt
gt aacct gag
g9g9gggaggt
tattcctaat
catgtttgta
agagt aaggc
ctttttgegy
tattttgggt
gcacat t cat
ttttttctge
attaaacatt
ttctgtatgg
at gaaaagca
tetttttttt
tctcggctca
aagt agct gg
agagacgggg
cct cct cgge
gcatctctta
tttgtttgtt
ct gggct cac
agt agct agg
gagagggt t t
cgecet t ggee
tctttatctt
cggagttctc
tt gagacgga
gcaacct cgg
tgttcttcett
t gacact cat
act gccat ga
aggt gggggt
t gt gagggt g
tatgatcctt
aacttgattt
gat ggaggag
attttcatga
gt att aaaag
aat at agt ca
cttgtggtag
aatcattttg
ttactggtgc
acttattaca
gttatatgta
atgttcactc
aatttgtatc
gtttcttggt
attgtttgat
cat t agagaa
ggtttatata
ct caaggaaa
tttttgagga
gcagcagaat
at cccaagca
ctgtccttgt
tcttcatgtt
aat agccct a
atactttagc
ttct aagaac
taacgtactg

gcattgggtg

aaaaat aat a
tt ccaaaaca
taatgatgtg
at gat cacac
aatgttatta
gggttcctag
t ggggt aggce
tgctttggee
gtggttgtta
ggggaact at
cagggct t ag
cttcagtcaa
taat ttggag
atttctctcc
catattattt
tgtttgttat
aagagt aaca
tttttgagac
ct gcaagctc
gact acaggc
tttcaccggg
ct cccaaagt
acagcetgttt
tt gagat gga
t gcaacct ct
act acaggag
caccatattg
t ct gaaagtg
tttttgtgca
ttggttttta
gtcttgcetct
actcctattt
tgcctcagtg
tctctcaact
tgctttaaaa
ccact aggaa
t gct acaggg
t gagagect t
t aagat aaaa
tttgtaaatg
ttgaattttg
gt act ggt gg
cattttcatt
tt ggagct gg
t ggacgaat a
aggaccattc
agat aat t at
accattaata
tctgtgeatt
ct at ct ggac
att gt gacat
ggttgatttt
cctacaacta
aaggt act at
tact aggat t
ttattttcag
gat aagt aaa
gat gaggat t
taactcattt
aaatttaaca
tattgttaga
atttattcta
tttcttcaag
tact gt gt ag
gcctt gggaa

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840




gatatttatg
acatattttt
aaacat agaa
cagtctaatt
aatt caat gt
atctgtattg
gaagttttaa
ttact ggaaa
caat cagagg
gt gggt t agg
aagct aacag
at aactctgc
ct gt gaactt
agattatctc
agttcttggt
t aaat ggaaa
atttcactgc
at t agaaagg
gaaat aaat t
ttcaaaattt
ct gagaggt t
attctctgag
gaaaat t agc
t aagt at acc
gat gt aaaat
cat aat cacc
agagat aat g
aacacaat ac
ccct gaagtt
aat gt aggt a
tatctactgt
ctctaattgt
at gcccctct
ttggtttgtt
taatttttat
gaagt at gt a
aagaaaagcc
gt aat caatg
atgtttttgg
gctattactt
t gcagt gcac
agat ccaaac
tgtccct gac
tttgtacgtt
aat cagagac
acttttgtga
cctaagtttg
gttttattta
at at aaagat
agaaaggaaa
gcttactttg
act caggagc
ggtcctattc
t agaat agt t
gt caaattaa
ttttctacct
at ggaat t aa
ttaacaat ac
gcagtcttcc
at ggagctta
acatcagttc
cttttcggaa
ct gt agat gc
aggcaat cat
tttctggegt

cagtttagaa
ggt act at aa
acaactttat
gaagt agact
gt act at agt
caaattcagg
tataattcac
tgctgtctgt
t cat gagt gc
aaaccttttg
ttaagccttt
ttatgatttc
t gaaact gac
ttatctccca
gt agt t aaac
tgctgact cc
catt gcaggt
at at gact gc
ttttaaaaat
acact aagag
gtaactcatc
accaagttaa
tatctttcaa
aaaatttgaa
cattcaggta
tttacttgta
aaat acct cg
ttggct agaa
ttttttctaa
gttacagaga
atat aatatg
ttgacat cag
tt gat ggaac
tcatctttag
tttattttta
gatt at agag
ttatgtaatt
agggat ggt t
ttgccacaac
t aaat ggcaa
gggaaagccc
cttgat at gt
ataaggttta
aat gat at gt
acacagcaat
gtgccctcta
tgtagtttcg
aaagt cttat
tactgtctgt
cgaggcagt a
tt gaagggac
tgcttaatgg
agaagt ggca
gt gagcacct
gaat aagt at
tgggttttta
gt gaaaggaa
aactaattcc
t gt gggct ag
ttagttttag
attcatgtgg
cttcat ggat
agtacccatg
gctaattata
ctcttaacca

cct ggagaat
aaaagt ggag
ttggcttcca
gcct at gcaa
tttgtttett
gttacttggc
tttatgcctg
cttccctgaa
t at at gagt a
ctaatgattg
atttgggcgg
t gccaaacca
ggt ccct gac
agttacagtg
t gt aagaaag
atgttattgt
tttgattggt
acattttgga
tt aaat caag
at agt aagga
t aaggat acg
gtagaatttg
att aagaaaa
cttagcctgce
t gacacat ag
ttgtgaagta
ttattagggc
at at at acct
ggt aaaattt
t cagaat gat
ct agt aagaa
catgctttta
agtttcctat
tgttctgagc
tttttccatg
agaaaatttg
t gt aagct gc
gggt gact gc
tt ggggagag
agct gcagt t
ccacaacagg
t aacct gt ag
tgttagattt
tagcttactc
tttataaatc
ct ggt caaat
ctgtttaaat
atgattgatt
attagttagg
t at aagaaaa
t aaaaggcag
agt ccaaggc
aatt gt gaaa
gatttttaga
ttattaagac
t aaat ccaaa
aaaatgattt
ttaatcctag
agat acactg
gtatctctag
gttcaacgta
ttttttcctc
gat at ggat g
tatgacttaa
ttattatttc

tgattagata
aaat aat gcc
attttaagaa
tagtctctgt
t gaagaggt t
agact ct act
aaagttttcc
aat ct gagaa
t at acagcat
tt aaaat gca
aaggct gaaa
gaagact t ga
gt agtttagt
agt ct ct gag
gcaggagaac
aaaaagtt aa
atttaccaat
attattagca
taatactgta
gggt ggct at
t agct aat aa
cact gtactc
tatttactaa
t at ct aat gg
atggagtatg
tatattgtta
aagattattg
ttatagttca
ggt ggaagag
tagttgatca
t aaat at agc
tt gt ggcact
t cagt aagga
t gt agagt at
ttcattgtag
t aaaat t aaa
tattcttctg
cct ccagggg
agtactgcta
acctttgcac
gttatctgac
ctttaaacat
t caagt at aa
cagtcttcta
atttctcttc
tatttgettt
t at gggt ggc
tcgtatcatt
cct aact aag
tagggt ggt t
cagt gt ggct
ttggtggtagt
gtgcacattt
at aaacagaa
ct gaat at aa
gat tt aaaaa
tatggtttgg
aaatgttctt
aggcgcaaaa
atttcttgta
gtact cagta
agaat atctt
gcccacttta
tttagaggct
ataatgtgta

actaatcata
tatttgcaaa
tttacagcag
atatttactt
t gaat agt gc
atttaaatca
tgggattttg
attccattac
gacgt cat ga
at at aaat gt
aagtttataa
ct ct gggaag
cacct gggaa
ggaact gaca
ttagtagtta
aaat ttagga
ccgt gt gggt
gtttttctac
ttttttggtg
tgtttctttc
gt ggt aggat
ttgt at aact
t ggagact aa
caacttagtg
tttgtattcg
tcttttatga
aaaact caaa
gagatcattt
gaaaagt ctc
cttaccaaat
aggaagt at t
tataattcag
agaccagat t
ttatttacca
aattcatttt
ctgatactga
agtttataca
acatttggca
ctggcatcta
caacct aat a
cccaaacctc
cctttaaatt
caaagattta
ttaaaacatt
aaggct gt ga
at aacaagt a
atcaatttat
tttgctctct
t aggt gagt a
cagttgttaa
ctctgagcett
gt t acagggg
tgtagagttt
aact caggt a
aactttactg
cat acaaatg
aat ctcctaa
cact gcccac
cagaccagat
atacctatta
cat ggcaaat
ttatccataa
ttttgaagag
ttatacttaa
ggtt at ggaa

aggaaacgt ¢
gatttgattt
t aaaggggaa
ttgacaagtt
acccatttta
gat gt aaaag
gaaggt gat t
actttgtttc
at gt gat aaa
t gaagaaat a
act t aaacct
cattggttac
aaggtatctg
cattacatta
aat agt t ggt
ggat at gggg
cagagagaaa
atttaaaatg
atttagattt
aat aat gt ct
ttcaatttaa
ttttaaaact
ttcagatttg
gcagaggt at
aggct gt gca
agcccact aa
at agccccca
attat caaaa
gttttaaaaa
atat attaag
ttttcccagg
ttcaagtatt
aat catt gga
aggtttattt
acct acgaat
agact ggt at
tatatcttta
acat ct ggag
t t gagt agat
ttaaacttcc
aatggtgtta
gtcaaattca
aactttaact
ctgtttttaa
agct ctccce
acagt gaaat
aaatatattc
gctaatatta
t agt gaact a
cacttactga
ctttgcatgce
at gat aggag
t at aggact g
ctgtatttag
gtcatggttt
gaagttggta
gattctggtt
tttgtaccat
tcctgecettce
caat gcct gc
tcaagtttta
ttggttgaat
cagtgtttct
gagcattaca
cagttaaatt

6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740




att gggat ct
at ctt agcac
ggttt gaaat
ttaatccttt
at ggagtctc
cctccacctc
aggcat gcac
t gttggccag
tgcttctaga
gttaactatt
cttgtgtaaa
t aaat t at gg
ttccttattt
ctcatcatca
tggctgcata
aaccatttgg
acaaat agaa
gaaat aaaat
tt caaacaat
t aggaagggt

ttat ggaggt
aattcaactt

t aagaat gt t
t accaat aga
tt ggaaat at
agct gggt ca
atcctttgtt
aaat act cgt
atgcttattt
attgctatta
attggcatta
tgatcacttg
tcogttatttt
gttttttctc
attcttataa
cttttagtga
atcttcactc
ctgtgatttg
tatttcaact
t cagt agcca
ttaacttttt
t at gt at aaa
gagaagat gt
ggct gt ccat
ccagacat gt
acagggaat t
atcccctgtc
tttacacttt
tactaattcc
caatcccttc
cactctgatt
t ccacacagg
ttcectttttc
tcatttgatg
aacatttatg
aaggt acagt
tggttttggt
caaatctatt
tttcttgtaa
ccttcttctc
cagaaagcag
t gaaaggcaa
att cagggaa
ccttgtcget

t gggt at gat

t aat at agaa
tttgggagge
tttttcaaaa
caaatatttt
gctctgttge
ctgggttcca
caccacaccc
gctagtctcg
ccgttttcaa
tttcaccttc
ttttaatgct
at ctt gcagt
gtggaatttg
gagtatcctt
aaaatt aagt
tt caagt aac
aaaaagggat
aaat aacat g
aaat aacat t
at ggagaagt
cagt ct ggaa
cttgaaattt
tactgcagtg
gaat gggt ga
t aggt agat t
cagcaccttg
gtgttttagt
tttggagaga
ttcaagcctc
aggct aaat a
agat t ggatc
t gggcaaat g
caaaatttgt
tt gggagt ag
ttttaagtat
at gt ctt agt
cct aat caaa
t ccagct cca
gt aggt gccc
gt ggcct gcc
atagcacttt
gtcctgtatg
gagat aaagt
ggat cgaaga
atgtatatca
caacat gccc
ggt aagct ct
t caagt gt ac
agaat gtt at
t cccaccagc
atttcatata
atgatatttt
t ggct gaat a
ggcatttgag
tacacgtttt
tgctgggtta
agtgattgta
taatcttttc
taattcgtag
tctcttattt
aaaccat act
aaaaacactg
t gct gggaag
gaggct t aat
gagt cagt gt

att agt agaa
tgaggct at t
t aaaacattg
attttcacta
ccaggct gga
gccattctcc
aattactttt
aact cct gac
ggcacagagc
tttctcecege
aaact at aca
gttatctaag
gat aaat at t
aaaccat t aa
tttctttaac
aggaagct at
99g9gggt act
aacat at aaa
tctgtacttt
gtgcgecttg
atatgtttca
at ccaaggat
ttgtttatga
ataaattatg
t agat at act
tgttgagt at
tttttaaaat
gaaaagggca
aat aaat t ac
aat aat at ga
cacggt catt
ccat ct gact
cat at aaat t
tacacactta
ccagcattta
ttttaattga
acagaaat cc
ttatatttat
agtgattttg
cctacttttt
tcattttata
cagttttacc
agtttgccca
ctcccaagtc
agat gcct gc
aat at cactc
gttattttaa
atggttttta
tat cacccca
ct ct aaaaac
aagagaat cg
cagagt t cgt
atactctgtt
tgatttcctc
t gt gt gacca
t at ggt agct
ctgtttacat
ggt ccat act
ctcatctccce
ccacccattt
agatatttca
aagt aacaca
atttggggtt
ccct gcagag
ct gggaaggg

at aagccaga
cgctgtacta
aaaaaagt aa
tttctattaa
gt gcagt ggc
t gcct cagcece
tgtattttta
ctcgt gat ct
tt agaaat gc
agt gagaacc
ctt gt gaaat
t aacat agat
tttcaccctt
ggcaaacat t
aaagat agaa
cttatatatg
aaagat at aa
aagacactta
cat att ggct
cactgtagtg
aaat gt aaac
ttaattggat
ttttaaaaaa
gt at gt ccat
gat gttcaaa
gatttcatct
aagcttatac
ctaaagtttc
at aattcaca
gaggt at at a
ccagcctctc
t gaacaggtt
ttccttgagt
attctctcta
gt aaagaagt
aaattctgcc
ttcatagcct
tttgaaat at
t aaggagaag
ggcctgegt g
aagagatttt
tactttcaca
agcccat agc
tatctctagc
aggtcatatc
atcttttcct
aaaat t gaaa
gtatattcac
aaagt cccac
tgctaatttt
tacagacgtg
ctatgttttt
at at ggat at
tttttggcaa
tatgttttca
ctgtctttga
tcctaccaac
gctgttgetg
agt ct ct gct
ttaacattta
gcacagagaa
gt aacat caa
t at cagaact

gtgcctttgg
ccaaaacatt

t at ggt ggct
ttttttacta
ggt aggt agt
tttettettt
gcgatcttgg
t cct gggt ag
gt agagacgg
gcccgectca
atgttactaa
ctggttctac
aaaaat gat a
tgagtgattt
gagaaaagt g
t gggaaaaaa
gacaaat gaa
aat t agagaa
atagcttgtc
cttcat gaat
aaggtt aaaa
ggagt at aga
tacat gt cct
aaatgtttaa
at ggaaat ca
at at acaaat
aatgtccatt
agaaacaaaa
cattgggctg
agat accgt t
tgtagtcttg
at at aaaat a
attcttacct
acacat gt at
tcatt cagat
gt act aagct
ctttgttttc
at gaaaat aa
tcagttgtag
ggt gaccagt
atactgtttc
t agt at at aa
catggtcttt
gct gaaggaa
acaaat aagt
ctggacttct
caccaggaca
tcgcectccc
tgtattcaca
aagggttgtg
at ccattagc
tccatctctg
geettttgtg
gcttgttgat
accttatttt
ttttgaataa
cttctctcgg
ctttttgagg
aattttacct
ccttagttca
ccecctetcete
t agaagt caa
ct aatt aggt
gaat gggcac
ggaagct cag
ctgctactgg
ttgtccettt

catgcctgta
cttttctata
gtgtccctce
tgtttttgag
ct cact gcag
ctggtattac
ggtttcacca
gcagt gt cac
gaaat caaga
cetgtttcte
atgtcattct
aact t t aggt
agactccttt
ctgagctatc
aacct agaaa
aagcaaacac
t accaaaaaa
gt gat gcaag
t gat aact gc
ccct cagact
tt gaccaggt
gatgtatata
tcttcatgtc
tacatagttg
at gt aagt ga
ttactccctc
ggggaaaagt
agattatttc
gat t aaggaa
t gaacat t at
ggact t caag
gctcattata
ttttgaacta
aat gttcacc
tttatcctta
gctctttaac
ctatccttcce
tttgcaaaat
t gaacagttc
aat aat gcag
aat attaatc
caatagctta
gaagttcttc
gt cct gagca
acccat gagt
ctttgtactc
t agcat acaa
cagt cattac
agccact ccc
tggatttgtc
tct ggcatcc
cattccttca
gtttatctgt
tgccactata
gt gt at at ct
aact gccaag
aagtatttct
gattttgtca
cctcectcce
aagt ct agt t
gtt ggaagac
tact cct aag
aggaggggcc
t gaat ct gag
ctataatttg
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t cat gat aat
tttgtatagg
gcccctgett
gagat cct ct
tggcct gt ga
ctgtcagatc
gcaaggat ct
gaaacagttt
aact ggt ccc
ctccttggtt
cctgecttgga
t gt gt gccac
ttatttacgt
gt gt gacacg
t gat gt gggt
ttcttcccta
t gcggaacac
cttgagcatt
gt aaaaagt ¢
ccgagt aat a
ggaat t ggca
gt at ct ggca
aatatgatta
agt aaacaaa
ctctgtgtca
acacact gaa
t aat gaggtt
aat aaaccag
attccacatg
tataacatta
aaaccaacaa
cttagtgett
atat cttaac
aatattgttg
gt gt t aaaat
tataaaattt
aaat t aacag
ct aagagaac
tttgcacact
gtatcttcag
atttatgtta
tttacatcaa
aagactgtta
ggagtttaaa
acaaattata
tgcattttta
t gat ct aacc
cagt cctccc
attttetttt
tgaactcttg
tgcctagecce
ggagact at a
gcct gagaca
tt ggat gt ag
at gctt aagt
aactgtcatt
t at gt caaag
aatattgtgc
agt at agt ac
agct gggagt
tagtttaagt
acttatgtac
gt aacacctt
gttttaaaat
at at at aaag

gct agt aat g
atgaagttta
gattgtccag
aagcctttga
ggaact gggc
ggcagcatta
aggttgcata
cat cct gaaa
t gat gccgga
ctgtgtccte
atgtccttcc
cattgtactt
tcatgtctct
gaat gt gaca
agat gggaat
ttataattct
atcattctac
aat t gagt aa
cttacaatac
cattattgac
gaat gaagat
t at aagt aag
cctttagtaa
atctatactt
gagt cact gc
taatttagtt
atcttatctt
gaaacacttc
ggcaaaggac
ttactcctca
aaatttaaaa
t at agaat ag
atttagcaac
aagactcctg
ctctgt gt gt
aat t gaaggt
cttcattgtc
att gaaacat
gttacattga
aatatttgag
act gctt aat
at ggat t cat
ggt agagggt
gcct agt aga
atacatgcta
tttttaagac
taccttcgtt
acct gagctc
gtattttttg
acct caggtg
atggtgccta
ttgtgagatt
aaat agt t at
gatatatttt
aaattttctt
t aaaaaaaaa
gct at gaaca
ttattatgtc
atttcattta
ggggggact a
tactttattt
ctaatttaaa
catccttgtc

cagat gggt t
agaat aaat a

aat ct gat ct
aaactcctta
tttcacttct
gat ccccaaa
tgcacagccg
gattctaata
ctccttagga
t cacccccaa
aaagt t gggg
aacat gct gt
cctceccegtc
cgtcttgcat
t ccact cacc
cctagatttt
gaact cat ca
gacagt ct ac
agtgaattta
aagtttctca
ttaatacatt
attttcagca
ggagat t aaa
ggct cagt aa
aagttattag
ggaatgtata
ctgagttgga
attaattata
gaatgagtta
att aaaaaaa
acacgttggc
aagaaatt gg
at at gaaat ¢
tagtataatg
atttgattta
cattcttttc
attgttttgg
aaaatttatt
tt gat aaaat
agattttaaa
aagt ggggca
aaggatttgt
t ct aat aaaa
tcacttattt
gt gt agt ggt
ggat at agac
t gaaggaaac
cgaagagt gc
cattcattca
cccaaat agc
tatttttgat
at ccacct gt
gccct aacct
aacagcaggg
cat ggact ag
gaagat aggt
t gt aagacat
ccacatattt
tttgaatgac
accagaaat g
gaaaaatttt
t ggggaat aa
tatcgtagtt
agtttacttt
tttgctccat
ttcataacca
atatttgttg

cccttcectat
cttaatatac
tggtgcttat
ccctggactg
gaaggaggt g
ggagcgt gaa
gaat ct aact
ctcggtcctt
accgetgttc
tctatgtttt
tttcttaatg
atggtgttac
ttagttgett
caat aagt gt
acctctgttt
aaccgtcttt
aat aaccttt
tcttttccta
aagaaaacat
gttctagtta
t gagat gat g
atgttgactg
tttctttagg
tattgttttg
aaacccat ac
at ggaaaaat
gcttttaaat
tt at gcaagt
gat aaat at g
t at gaaaaca
cattttaagt
aacct cat gt
gcetctttett
cctagtctta
ttgtattttt
aaattattct
ttatggtatc
acaaattgtt
tttgtcgtga
att at at aat
tttccattca
aagaggcagt
gagt acaaca
ttaaacaatt
at aggaggt a
t at t ggagga
ttcattcatt
t gggact aca
gggattttac
ctcggectce
acatttataa
atacctgcta
ggggat ggt g
aaat ggt gca
tttaggatgc
tcttagcata
tttagat aaa
tttgaattct
ttactatgta
ctttccttca
t cct aaggct
tttgaaaggc
tattaact ag
gtactttctc
agaat acttc

tttaaaaacc
acat gaccct
t ct aaggcct
cggactggta
agcattactt
ccgtgttgtg
aat gct t gat
ggaaaaattg
t aagct aaag
ttacattctg
cat acaaagt
attcatttta
gaggt cagaa
ttctatgata
acat acccta
gat ggct t at
cggaagagt a
caggtgttat
acaatttcaa
t att gagaag
tttgtaatat
ctgtaattac
ttttttgttt
ttttgataca
t cgagt at gt
gacaaacttg
t cct caaaat
cagt gt aaaa
cagat aagaa
at aaaaat gt
aat gat aaaa
gt gt accaac
ttttccaaga
ttttcttccc
acat aaaact
t aat at at at
ttaaacat gt
gaaagat t aa
acattcattt
t gaaaaat ct
ttttttagta
actaattacc
ggcgt gagcec
t cacaagt aa
ccagagaagg
ctttgagcaa
ttcttccttc
ggt acacact
catgttggcc
caaggtgttg
act at cactt
ggaagcaat t
gt ggt ggt gg
agat t at ggg
cat gtt aaga
atttcccata
tactgtaatt
gtctacaatt
gat ggaaaaa
tttaatattt
acaaat t agt
t ggaaat act
tttcattaca
agagt ggt aa
aaat aatgtg

ttttagtgat
ccgtaagcetg
ctaagcctta
cccacctgtg
gccttagcetce
aact gcccat
ggt ct gaggt
tcttccacga
ttatat ggag
tttgctcctt
tgatctctcc
ttttaattat
act at at aat
caagggagac
aattccctgt
aaacggaaag
acgt aaagt a
t aagcagt at
gaggaaat cc
agcat ct cat
gcttatgaca
tatt aat agt
act acaat at
t ggaat at gt
t aaaaggt ga
atgttctggt
aaaggcattt
gaagatt aaa
aaaaaaccta
gtagcttatc
t gggt gcact
cagctctttc
t agaaaagtt
t cccat aaat
ttacatatta
tgtaatttaa
gettgttttt
aaaat ct gcc
caaatatgta
gttaaattgt
tctgcatata
tatagegttc
ct accaacac
at acat aat t
aagagt gctt
gt gaat gaca
ct ggct caag
accacaccta
aggct ggt ct
ggat t at agg
gctgct gt gt
gctgcagat t
t ggt aggt gg
tcagttttaa
atctctttat
gtaacattac
gctttccaaa
cagtcttgcc
ataatatttt
tattgtgagt
aaccttggta
aat t aaaaac
gaat ctct gt
atttaaaaaa
aagagttatt
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aactt acagc
gtcttgggtt
aat acaaaaa
gact ct aaat
cagtt gaccc
ttttcccaac
ccaact gt ag
tgactgtttc
tgttgegttt
ctttttcttc
tct aagagtg
cttttatttc
tgtgtctcag
tgagatttat
accat ggaag
actattcttt
gt agggat ac
ggt t gacgcce
tt gaagacca
cgtgccagt a
gcggaggttg
actccatctc
t aggaagagt
t ct aagact ¢
taatttgtga
aaat gt caac
catctttttt
catatgcttt
aaaat t gaaa
caagagat aa
at ggcacaat
cagcct cccg
tttagtagag
t gat ct gccc
gccaagat aa
tgtatatatt
attgtgatca
atactttact
ggt ct acaga
ct gt aat ccc
ccagcct gac
gggcgt ggt g
t cgagcccag
gcgacagagc
acat gt ggaa
cctgettett
t gaggact gt
agaaaat cag
atcttat agt
cagat gaaac
gttttcagaa
ctttgact at
tcatttaaat
gttttgtcaa
tacctttaaa
ttttctttca
t ggagt gcag
cccctgecte
tattttgtat
tgacctcatg
cgcgect aga
taatgttgtg
ttttttatca
ccceccagecce
ttcctcatat

aggagt t ggc
tttgtttttg
cagt gggcaa
tttttgaaag
tt gaacaaca
caaat gcaga
gact agaggc
ttatggcctg
gttttctctt
tttagttttt
aggaccct ag
t aat caacag
aactttgcta
cagt gaat ag
catcttatga
at ct gaaat g
t cagcct aca
tgtaatccca
gcct ggccaa
gt cccagcta
cagt gact cg
aaaaaaaaaa
ctttggtcag
tgtgctttgce
t ct at aggag
t gaat gct ca
ttctgactgg
aaaagat aag
accaaagaaa
atgtcttttt
ct cagct cac
agt agct ggg
at ggggtttc
acct t ggcct
atgtctttta
accagttttt
tgctgcactt
aacaacattt
gtaattcata
agcactttga
t aacat ggt g
gcgt gcacct
gaggcagagg
gagact ccat
catt aagaaa
atttcat gat
tttggcagaa
atttttattt
tgcagttctc
aatattgctc
gt ggat gagg
agat aaaat a
cat ctt gaat
taactttttg
aaattttttt
tttgttttgt
t ggagcgat c
agcct cctga
tttaat agag
at ccgcccac
ccat ggt agt
caaccat cac
tcccaaatta
ct ggt aat ct
aagt ggaat t

aaacttttct
tttttttaaa
gatttggcct
agt ctacatt
tgcgtttgag
t at ggaggge
t 9ggggggt ¢
acct gaagt t
tatatttatc
accaagttgc
ttaaaattaa
tattatttat
tcgatatttt
gggact gct t
aat at gt aca
cttaggacct
ttggtaagta
gcactttggg
tctgtactaa
ct caggaggc
agat cgtgtc
aaaaaaaaaa
ctttacatgc
tcccacctcc
ttctttcaag
aat ct ct act
t gagat aat t
cacaaaatta
aacat tt aac
t gggacagag
cgt aacctcc
attacagtca
tccgtgttgg
cccaaagt gc
aattatctcc
aaacacat ag
agacatcttt
gt aat gacca
aact aaacat
gaggct gagg
aaaccccat ¢
agaat cccag
tt gt agt gag
ct caaaaaaa
ataattgctt
ttcatggett
t gt gt gaaat
caagattctg
tctcttttta
tttagagata
ccatt agaat
gat gcat gac
aat agagttg
ttaccagcat
tt gt ggt aaa
ttttgttttt
tt ggct cact
gt agct ggga
atggggtttc
ctcggectce
taattttaag
catgttgtct
gaattctgta
gt agt ct act
atgtggtatt

at aaagggcc
cagctattta
gt gggcagt a
gatgcatatt
t gaccat ggg
tgacttttca
tt ggaaccaa
ggaacagaat
cattcttttt
act gaaaat a
ct ct aaaaat
gagt aggtta
t aaggt ct gg
tcccagtttc
t aaactacta
agaagtattt
aagaat gt ga
aggccgaggce
aaat acaaaa
t gaggt agga
actgccctcc
aaaaaaagaa
tctgtagcca
tgctttttca
tatttaataa
aaagagcct c
aatttttatt
tagtctaata
atagcatcta
ttttgctgtt
acct cccggg
tgcaccacca
t caggct gat
tgggattaca
att aaagaca
tagatttgta
atattctcct
ttctttctct
actttagagg
cgtgcagatc
tctact aaaa
ct act caaga
ccgagattgc
aaaaaaaaag
ttatgtttat
cacattgtaa
cttgagcaga
ttaaagttac
gaaaagaaaa
t ccat ct ggc
cttgagtatt
aattatttat
gt agagct at
gtacacttgc
at at gcat aa
tt gagacgga
gcaacct ccg
ct acaggcgc
accatgttgg
caaagtgttg
tgttcaattc
aaccattagc
cct gt caaat
tttecgtcttt
tgtccttttg

at at gggt ct
actattccta
gcttgctgaa
tttttttett
tccacttgtg
t atacct gga
tgccgt gt gt
ctttattaat
agatcgtatt
gct cagt gac
actgaatttt
tagattactt
t agggaaaag
t cggt cgcac
at at cccaca
ttggattttg
ggt gacaggc
ggat cacctg
attagct gga
gaatcgcttg
agcct aggca
t gt gaggt gg
tgcct gggt a
ttactcttta
gagaat aggc
ttatttagaa
acagat ggtt
tgtaggtttt
gt acaaagaa
gttgcccagg
tt caagt gat
ggcccaggt a
ct caaactcc
gacat gagcc
taacctttat
t aaat acat a
tatactgtaa
ctttctccct
ct gggcgceag
acgaggt cag
aaacagt aca
ggct gaggca
accacagcac
at acat t aat
gctttatacc
catcccttta
agtattaccc
ccactccctt
aagaggcccc
tgttagatta
gcccatttcce
aagttgattg
cccatttttg
attgttgact
cataaagttt
gccttgetct
cct cccgggt
ccgccaccac
ccaggat gtt
ggat t gcaag
agt gacctta
actatctgtt
agt ccccagt
ttgaatttgc
tgttggctta

ttgtcacaaa
gct aat gggc
accttattta
cctccaaata
atacacgttt
tgttcct ggg
at accaggga
atataatttt
tcatttaaca
taatt gcact
t aacct aaac
t gaaacggaa
at aat aggaa
tggtgtattc
ttacaggttg
gtttttcaga
t gggcgcgat
aggt caggag
cacagt ggca
aacct gggag
acagagcaag
cagcaat agg
at gggt t gac
gaatggtttt
t aaat t aagt
aat aaat at ¢
t ggaaaat ac
catactttaa
aagagat aag
ct ggagt gca
tctcctgect
attttgtatg
cgacct cagg
at cgcacccg
aacattttga
aacacat at t
acattttgaa
ct gat agaat
t ggct cat gc
gagt t agaga
aaaatt agcc
ggagaat cac
t ccagcct gg
act at agcct
tgttgttagce
ccatattttt
aaaagt caga
cttttactta
tcaggatttg
tttttccaca
ttatgtgtgce
atttttcttg
aaattatttt
ctccat at aa
accat ggt ag
gttgccaggce
t caagcaatt
gcccggcet aa
cttgatctcc
t gt gagccac
agtgtgttca
ttgagaactt
aat cct ccct
ctattttagg
cttcatttag

18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440




cataatgttt
at ccaaaat g
atattcatag
gct cagt ggc
gagcccagga
aaaaaaaaaa
tttagcatca
ttggattaac
taatgttcca
ttaagttatt
gtatctgttt
gat cat at gg
atcaccattt
acacttattt
at gggt at gt
agcatctttt
ttttcaagtc
cttttttgaa
t cct acagga
gcaggt caag
ctttgtgtat
gtttaaattg
ctttgct aat
ggt aat at cc
t ccagact gc
gccttctgta
t aaaaaagaa
agt ctt aaaa
tatatatttt
t aaat ct gac
tatttctttg
gct at gt cat
cattgttaca
ggt agt ggt a
ccagct aatg
ctcecttcettt
ccccaaattt
tt aat ggaat
agttgtccac
gtttttgtaa
gttatatagc
cctgcatatt
gagagat aca
aggaaaat tt
gacaaaagt t
tttttttett
t cct agt agg
act t agcaag
gt aacact ga
tatatcagtt
ttttgtctct
tggtttcttt
t caagaggt g
at at at at at
gtagtacttt
tttactttgg
aaagacaat a
aaaaattatt
gactttttct
aagagtttaa
agt cat at gt
tcattgtgca
acct gggat a
gt act aat ga
acttgggcta

t caaggttca
gttgtgacca
at acttaact
tcatgcttgt
gttcaaccag
agat gaaaga
t gt caggctc
ctgcattaat
ct gt at gt at
tccacatttt
gagt ccct gt
taattctgtg
tacattccca
tccatttttt
ggt agcat ct
caggtgctta
ctttgcccat
gt aaaaggt g
agcaagt agt
aggagt acag
ttgccat aaa
aat at aat aa
gccatgcata
ctgttttata
at cggtagtg
ctcttgacta
aaccat aaaa
gcaat cgt gt
aaaaaat aaa
aaagct gcat
agggtttagt
at aat aacga
gcatgtttac
gtatttttat
gt gt t cggaa
tgtgctgtgt
agagtttatg
aagtggtgta
tttgtttttt
aatatttttt
actttgggtc
aacct attag
aggtttctgt
ggt gt agt gg
gt ggacaggt
t cccagagaa
aaat aaat gt
aagt t at gga
aat aaat aca
tttctctcaa
t gagagggca
ctacattgaa
gggatttttt
at at at at at
taaaccatta
cagaattttt
cccagaaagc
gccagagaga
t caggt aaaa
cat at aggaa
ctcttaatga
aacat cat ag
t gt agt at ag
ct at aaggca
ccctaagttt

tctgtgttgt
gaagt ggt tt
ggt t cagcat
aat cccaaca
cct gagcaac
aaaaaaaat C
t aaaagttac
gct caacct a
atactacatt
gggtattata
ttttagttat
tttaactttt
ccagcaat gc
gagttttttt
catggttttg
gtggccattt
ttttaaattg
cact gt aat a
aat t gat gga
t gcaat gagg
t aat act aaa
gctgacatta
taatatttaa
aat gaagttc
gt ggt gct gg
ttctacaaaa
aagaat at ga
gt at agcat a
agttttgaaa
aaaactatta
tttccaaaaa
gttagcct ag
tgt at agt ct
agaggagtta
ccgggaattt
ctttgaaagt
cacttgttat
gt aacttcag
gaaaaagt aa
atctttacac
tagaattttt
gttatagttt
t t aaaaaggt
aaact aggaa
tttgaaagat
caaat t aaaa
gatttgeett
attcctttta
gatctgtttt
ttatgctata
ttgcttctta
aatttctctt
tttcccatgg
at aaagaaca
tgtcatgttt
t t gaggat gt
caacagaaat
acctgaattt
t aaaat aat t
at gaat acat
cagggat act
aatatactta
tctcttgecce
attgttaaca
atatattttt

agcatgtata
ggatttcaga
ccctegtcca
cgt t gggt gg
acaagaccct
caaaat caaa
aggttttgga
tatgaaattt
ttgtttatcc
aatagtgctg
tttggttata
t gaggaact a
acaaagattt
gttttgtttt
attttatttt
gtccgtcatc
aattttttgt
at ccagact g
gaaacctgtc
gaccagt aca
tcatttgaag
aggagt aat t
taaaaatttt
ttgggggat t
gat t gaaacc
gcaagacttt
aaagat gat t
gaattgcttg
gatt gaagaa
aaat aat cat
ctacatatta
tt at aagaag
agt aat agag
ccaaatttca
gagccaattc
cacct aaaat
attgaaaatg
tgttgectac
t at gaaaat t
atttaacata
cagtagtttc
tactatactt
aaagaaacaa
ttacattgtt
atttgtgtta
gagt t aagga
ct agaacagt
ttgaaacatc
ct gcaaaat ¢
ct aggaaat a
at ccagtgtc
caat t ct gag
ttacat at at
gggcaacaaa
ctaggttaaa
gtttatttct
tctgttactc
tgtttcaaaa
tcagttgcta
aaagat agga
ttctaagaaa
cacaaacctt
cagggat aca
caat ggt aag
ttaaatttct

tacaggttga
tttettettt
aaaat ccaaa
ccaaggcagg
atctctccaa
tgctccagtg
gcattttgga
tattcctttt
attcatct gt
ct gcgaacat
t acct aggaa
ccactgtttt
cagt gt ct gt
tttaataata
cctgactatt
tttggagcag
tgttgagttg
tgtttctcce
tcttggat at
t gaggact gg
atattcacca
atagttttta
t aaat aat gt
agagcagt gg
taggect gt t
aaacttttta
t gagat ggt g
gat t ggat aa
tttgggcatt
tattatacta
agcaaat gaa
tttaacattt
gaaaagacat
gctctattat
tgactctgtt
t gt gagggaa
att aacat gt
ct agaaat ca
atgttaatgc
cgtttctaaa
tgttttacta
ctaggtattt
aat aact agt
ttctttcagce
ct aat gactg
ct ct gaagat
agacacaaaa
agcaaagaca
ataactgtta
aaacaat at t
cat ggtactg
cacat gttaa
at at at at at
tttttgegtt
cgttgttgta
ggagaaaggt
atttaatgca
atcatctttg
ttatttaacc
aggaat t aat
tacattgtta
ggt agt at aa
aacct gt aca
ttttgtgtgt
gtt caat aat

agcat ccgt t
ggattttgga
at cagat gga
aggat cgct t
aaaaaaaaaa
agcatttcct
tttcagattt
t at ggct gaa
t aacagacac
t ggt gt acat
t ggaatt gct
ccacaat ggc
atccttgcta
gccaatccta
gatgatgttg
gaacaat gt c
t at at aacac
ttctcaggat
t ct cgacaca
ggagggcttt

ttat aggt gg
ttttttgagt

ttat gaggta
agt aacttgc
t gact ccaca
gat acat cat
tcactttaac
acagt ggcat
acagttctct
ttttatattc
tcactcagtg
tatttaagaa
tt gggt gggt
ccaagtttac
gtctgetctg
tgtaatttca
agaagggct t
aaatctttct
tttaattcag
att at agt ct
ttatgatcta
gatcttttga
agaagaagga
caaattttat
t gct at aact
gtacct at gg
caggct cagg
agacaggt aa
tgtcatttaa
t agt aaat gt
cttttggett
cat ttagaat
at at at at at
ttctatttcg
tttgaagaat
ctcattaaag
tttttctgac
ttttaaaaat
tgtttgtatg
tgttatatgt
ggtgattttg
cct act at ac
gt at gt aact
ct aaacct ac
aaat t aacct

22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340




tactttactg
agct t aaaac
aagetttttt
aaact aagac
ttgtcttcca
gagct gt cat
caaggct gtt
gtacactata
ttgtttacac
ggct at aaca
t at cacat at
gaaat t gat c
gt gagcccag
attgct gaac
aatttcataa
atttccctag
aagaaacagt
tttgaccatt
tggt gt at at
caggttccaa
ctccttgact
ttttcttcca
catttgcaaa
cttttaaaag
aaaaatttaa
attttcttat
tt aggt gggg
t ggaccat ac
tttgttgctg
ggttgtatga
t aat at aaca
ttttaggttt
gt at at aat a
t aat t aaaaa
acctttcettt
aat t agat at
t gcct agaaa
tgatatttgc
aaaat gaaat
gtcctecttt
tttatttatt
t cgcccagge
tcacaccatt
gccttgcetaa
ctcgatctct
cat gagccac
gttgtatttt
aaaacacgt a
gaagttctca
taaatgtttt
ccctttaaaa
t gct gt ggct
ct gaggt cag
aat acaaaac
gaggcagt ag
gtgcacacca
tggctgeatt
tgtttgatta
at ctt aaagt
ctrttrtttt
gcagt ggt gg
cct cagectc
tatttttagt
caagt gat cc
cctggtctct

taacttttta
acacattata
ccatatttaa
at gcat gcac
cttccacatc
ctcct at aat
tatagttaac
aaat aacaat
cagcat cacc
t cact aagca
gcaat ct cct
catctatatt
aaaaccagtt
aacttttaca
aggt gcaaaa
t aggagagca
aaat tctact
gtacagattt
cat at at cac
agaccaggaa
tttcttagga
acattttctt
tatact acct
atgcttttta
gagactttgc
gcat acaaat
accgagtctg
tttgagtaga
tccacttctc
ttactacctc
cagcat t cat
tatacagttt
t gt aagt aga
t ggagggat a
tacat cct gt
ttaatttctg
ttaatttgcc
atgcttctgg
atgggaattt
ct gcagagt a
tatttttctt
t ggagt acag
cttctgectc
atttttgtat
tgacctcgtg
cgcgect gge
at cggcaagt
aacacccaaa
t ccat gt aaa
aggctttgag
t gcaaaaatc
catgcctgta
gagt t cgagg
ttagccaggc
aattgcttga
gcct ggacga
tggtccattg
gct act agaa
aaaact taac
tttettettt
gat ctt ggct
ccgagcagct
agagacaggg
tcccatctga
agtatttttt

aactttttaa
cagct at aca
aattttttgt
attaacct ag
ttgtcccact
aacatt gcct
tttettettt
at aggtgct a
acaaacacgt
at aggaact t
gt ggaccaaa
ccatcaattt
tt gt agaaat
ttgttaaaca
at gt aaat gt
tatgtacctc
tcaagtcatt
at ct ggcaat
tttactttag
gaggct t ggt
gagaaggt ac
at gaaacat t
agattctacc
taccact gaa
ataatgtttt
cagct gggct
catttctaac
aaagcagt ag
atttgat aat
agaagt act a
atttgatcag
tgtggecttg
t aaacaaatt
cagt at gaaa
ttcactgatg
ttctttgatt
tttcaaaagt
aagactttaa
taataaattt
ttttgttact
tctttettgt
t ggt gggat ¢
agcct cccaa
ttttagtaga
at ccacct gc
ccttatttgt
tgttttatgce
aagaattata
t cagaggct g
ggccacaagt
gttgttaget
at cccagaaa
ccagcct ggc
gt ggt ggcgg
acct gagagg
ccgagcgaga
gct gt aat at
gttaggttaa
atagttcatg
tttttgaggc
gatt gcaacc
gggact acag
tttcgeccatg
gcct cccagt
ttttttttga

tttttcctaa
aatttttctt
ttgtttttac
gcct acacag
ggaagat ctt
tcttttggaa
tttettettt
taccattata
gagcaat gt g
ttaaactcca
atgtcattat
gtttagggct
taacttctgt
tttaaaaaca
aaat cat t at
ttcctagtta
tt gggaggat
tttactaaaa
aggaat t aag
ttttgttttt
t gagaaaaca
tt caaat aca
attgttgttt
cattttagct
aaggggt t gc
tattaaaatc
aaact cct ag
aggacat aaa
at cct aaaat
attgattctt
aaaact at ct
ggtttttttg
tgatttgtag
gaat act t gt
ttattatgta
tcecttttatt
cttattaatc
agagctattc
tacatctcca
catctgttat
tttettettt
tt ggct cact
gt agct ggga
gacgggtttc
ctcggectce
tttttaaaca
cctaactttt
ttccggttaa
gcaaatattt
ggtatctgtt
t gt gcat agt
t gaggt ggga
caacgt ggt t
gtgcctgtta
cagaggct gt
ctctgtctca
gct gattcct
acttttgtat
gaaaggaaat
agagt ct ccc
tcctcectcect
gcacgcacca
tt ggccaggce
gt gct gggat
gacggt ctca

cattttgact
tccttatatc
ttattaaact
ggt caggacc
caggggcagt
tacctcctga
ttttttagta
caact gacag
tcgtactaca
ttataatctt
gtggtacatg
ttttctggtt
aat gct agga
agcgttctag
ccagct aat a
tacaaatttg
t aaaaact ga
cctgatttat
atttcacata
ctttttactg
tgattctaat
aaatt gagtt
tatatttgct
tacatttcac
agt aaagaag
cagattctaa
gtggtatttt
aagagtcttg
agct gt gt ct
gctatttgac
ggcttecttt
tttgatttgt
acatttttat
acttcttaac
atttatgttg
att aaat gga
ttccteegtt
cgagt aactg
gttactggtg
tcagcttatt
t gagacggag
gcaggct ccg
ct acaggcac
actgtgttag
caaagt gctg
aaatt agt gt
ggggt cttga
aggaacaaaa
t ct gt aaagg
gcattttttt
at aaaaat ag
agccgaggtg
gaaaccccgt
t cct ggct ac
agt gagccca
aaaaaaaaaa
aattctctgg
tttacaggct
agaaatttta
tctgtcaccc
gggt t caagce
ccacacct ga
tggtcttgaa
t acagacgt g
ctgttgccag

tttgtaatac
tttattctgt
tttttgttaa
at caat at ca
aacacacgtg
aggacct at ¢
aat aggagga
t gcagt aggt
gt gt t aggat
at gggaccac
act gt act aa
acatttacct
gtt aaaaaaa
aagtttatca
tatatgttgt
at at at agt a
atttctctag
aggt t aaact
aatccatttc
tctttacagt
atttattatt
ttatttaaaa
ttacttacaa
aaagaaaaga
tgcttcttat
tt cagaaggt
tcttggtact
ttagtcccac
cctttttggt
cttaatactt
t at aagagat
ttttttgaag
gt ggat catc
agagcact ca
ctaaactata
cttgttgatt
gaaat t aat t
t agagat t at
aaaat gt caa
tatttattta
tcttgctttg
cct cccgggt
ccgccaccat
ccaggat ggt
ggat t acagg
gcatatcctt
t cat gagcct
cattcattta
gccaagat ag
ttaattatga
gct ggccgea
ggcacaccac
ctctact aaa
t caaggggct
gat caagcca
aaaaaggctg
gtaactttag
aactttaata
ccct agt act
aggct ggagt
aattcttgtg
ctgatttttg
ctcct ggcat
agt cactgtg
gct ggagt ge

26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240




agt ggcgcga
t cagcct cct
tttttagtag
t gat ct gccc
gctgtacttt
attttaaaaa
tcagtccata
tgttcctagt
tcctggtcce
gacaccat ga
aggt gaat aa
tctct ggggg
gagtgattca
aaccccgtta
gt agt t gagt
att gacggaa
tttctgcatt
agggat gcac
ggct ggt agt
gttttgcaag
gt aaaagcat
t ggagt gct t
tgttgtcaat
acgtattttc
t aaaaacaaa
ct gaggcagg
cccectctac
ctact cagga
cgagattgca
aaaacaaaaa
gcaacaagt ¢
agt cggt att
ggaat gt gaa
gagccagt gc
cagt at gact
act ggtactc
tgtgctgtta
aatctcttct
tatatttcac
ttttagaaat
tttttctcct
t aaacagaaa
tttgtgtgtg
t gaaagagaa
acaaagt t at
ataatttttt
aat at aaact
cagact gaag
caaccct cct
atttatctta
agtgctggta
t gt aagt ggg
agct aact ag
aatgattttt
gagat acgca
aacat t at ga
cagttcttaa
gtttttctta
ccct agecat
tttaaaactg
tacatttggt
caat ccccaa
aat t aaat gt
t gaacat aat
ctctgtgece

tcctggctca
gagt agct gg
agacggggt t
gt ct cggcecet
tt aagat aag
gct aatt act
t ct gaaaggc
gt at aaggac
tttggacagt
gaattgtgtg
cagaagcaga
tctcaattta
tttcctggtt
aagaat gct t
ttgtgtacat
cagttact gt
t caat agt ac
agttgggttt
cttgcatttg
aatttgcaga
agt ct agcaa
tgtttccata
ctcttgattt
agttgttctt
agt aggct ag
cggat cacaa
t aaaaat aca
ggct gaggca
ccact gcagt
aagaaaaagt
ctattctcaa
aaat at ct gt
aaact agt gt
cagtggttta
ttaaagcat a
t aaaacct aa
attat at gag
ttttaattat
tattggtggt
aagt t aaaat
tcatagtatg
tagaagttta
tgcgtatata
ccatttgtga
tttagtgect
caagacaaag
tt aaaacgat
tgcagt ggt g
gcct cagect
tttttagtag
ct acaggcat
tatctaactt
tt aact aaat
gttattcgtt
ttttaacata
atttaaatta
tataattctg
act act gt ag
tggtttactt
caaat ggt ac
t cagt agaaa
at't aggt aat
ggagt aaaat
attacatctt
ctactttgat

ctgcaacctc
gact at gggt
tcaccatgtt
cccaaagt gc
aatt gcaggg
t ggct agaat
aaat agaat t
tgttacctag
gcat ggccat
ttttccagtc
gttttcgggg
aat at aat gt
ttgttgttaa
t gcaaaacaa
gagat caat a
gcacttgctg
at gagat agg
t agaat acat
tatatagtta
tttaacagga
gatttagaat
gcct cacaag
t aaaaaattt
aaagtttaat
gcacggt gge
ggt caggagt
aaaatt agct
ggagaat cgc
ccagcct ggg
t aaaaaaaaa
aaaaattatt
ttcagctata
tttgtttcat
cagt gt acac
ttat caagaa
gtttcttatt
ccact gaggt
tggcttccaa
ggggat gct g
caaaatttgc
ttttggtact
cattcttaga
tatacacata
aagtatctta
taaattattt
gt aaaaat aa
t aaaaaaat t
cagt cat agc
tttgagtagc
agat gaggt ¢
t agt caccac
aaagt gccaa
tgattccatt
aaat at aaat
taatcacgtt
aagtttgact
agatttctaa
gcagt agat g
caact aat ac
t ggt gat aca
cattgatgtt
ttattcttaa
at accagctt
ttaatttgca
ggtatgettt

cgcttccecgg
gcacaccacc
ggccaat at g
t gggat t aca
tatatatttt
at aat gcgt t
attttctget
ttcacattta
gtt ggcaaaa
t gct aaaat ¢
tatctgttac
gaaaat t agt
tttctagata
cctecttatg
ttttgaacta
t gcaccat gg
ct gt gggt gg
cttgttccte
gggtatttga
acaaaaact t
gatactttgg
tatgttttca
acatatttaa
aagt gacat t
t cat gcct at
tt gagaccag
gggt gt ggt g
tt gaacccgg
cggcagagceg
caaaaaaccc
gt gt gct agt
ttttatcttt
aggt at at ac
aaggat aat g
at aact aagt
act aaaaat a
cctgacactg
ttctctctge
t cact gaaaa
ttctgctaaa
tctacattga
aaatttatga
tttttaaatt
acagagct ca
atgttgctta
taaacccttt
tttttagaga
t caat gaagc
t gggacttca
t caaact cct
acct gacact
cgaat gt agt
aaaaat aaga
at at cact gg
act t aaat gc
tt agaggt aa
aaatt agt gt
t acagat gac
ttagttgcca
ttaacttttt
accaat ctca
ttttaagata
t aaaaaat at
ct at at at ag
t ct gaacaaa

att caagcga
acgcccagct
gt ct caat ct
ggcgt gagec
taccaactta
acatattctt
agtacatt gt
tctgggttgt
gct gt caaaa
aaaagt ggga
tcctcattcg
tttacgaacc
tttaaattaa
tgctatgtct
tagcttttta
tagtctccca
caaggtttct
catgcccttc
tgtgttgett
actt aaaaca
ct aacagt ac
gat aat agt t
agttgtatac
t gaaaat gag
aat cct agca
cct gggcaat
gt gcat gcct
aggt ggcggt
agact ccatc
ccacaaaat g
t aagagctta
aaaaattatc
t gt aggcatt
ttctcatgtt
ct gaaaaact
agaaat ggt a
aattcttggt
attgct ggaa
agt agacaca
tt agt agagg
catt at aact
aaat at gagc
tcttacattg
tgctttacat
tt aat gaaaa
ccttctgagg
cagggtcttg
ct caaactcc
ggct cat gcc
ggcatctctt
taaaatcttt
tgaaagtttg
t aagact gct
atagtatatg
ctgcctttga
atttctgtac
gccct aaaga
ttctgcatge
attctctgtg
aggt gct agg
gaaagct aaa
aaagaat aga
tcacctttct
attaatattt
ct agcagcac

ttttcctgec
aatttttgta
cttgacctcg
act gt gccca
ataacttata
t acact cagt
gtagtcccta
tgacagattt
tt gaaacat t
gggttcagta
gettttctge
t aaaaat gt t
tt gttagaag
ctgtttaata
t gagt t aaaa
agt agt ggt t
t gagaaagt g
cccaccaaaa
cctt gacaga
aaatctctta
tttctctata
gagt t gaaaa
ttttgttcct
tatatgtgta
ctttgggagg
at ggt gaaac
gt agt cccag
t gcagt gagc
t caaaaaaaa
agtatatgtg
at gagt agcc
tacagatttt
tt aaaaat aa
ctcttgat gt
gt ggt aaat a
aaagt caccc
ggt ggat aat
acaaaaat ca
ttcatattga
accaat actg
tttettettt
ttttacctgg
attttcaaat
tttacatgct
ttttggatac
attaatgata
ctctgttgee
t gggcccagg
aacat gcct a
gccct ct caa
t at at acagg
tagttggett
cttagaat at
ttaatgactt
act gaaact t
tttactaaag
att gaggt gt
aaaaat t aag
t gt gat t gaa
tccactttgt
at at gt at gc
attcccttaa
gtt agaagaa
ctgtgtattt
agtt aact aa

30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
34020
34080
34140




gcactttgcce
at ct ccat at
gaaaaaccct
cactgttcta
gt aat cccag
cagcccgggce
ggt ggt get t
t gggaggt cg
agaccctgtc
cctattttgt
ttaagatttt
taccct ggaa
tt gact cacc
atattttacc
t aaat cact t
att ccaggac
gtttaggett
tt agaaaaca
cat cct cagt
at aat ct caa
ctttaaagaa
gagagat ccg
t gaaaatt aa
t ggcagaaag
gtgtagtatt
ttatttttaa
t aat ct at at
gaaact gat a
tttettettt
at't gaat ggc
tttacaagca
cactttctta
cccectggtt
atcattagtt
ccagttgctg
tt ggccggge
at cacct gag
t aaaaat aca
aggct gaggce
caccattgca
aagtcatttt
taccttccca
atttcttttg
getettgttt
tgattcccca
gcccttectg
t gaaat aact
aat t acat at
ctacccagta
tctgtcttgce
tt ggat gcat
tt caaaaact
ttaggtattt
act acgt ggt
ttgaaattta
t aaagcaat t
acagtttgaa
ttaatttttt
tttagagtaa
ctattctaaa
cacaattgtt
aagagaagt a
tttgacaagc
ggaggat t gc
t gt agcct ag

ccgtttgatg
ggccaat at a
att aagagt a
aaaattattt
cccttaggag
aacat ggcaa
gcctgtagtc
aggct gcagt
t ct aaaacaa
gtgtgtcctt
aat aat gt aa
at agact gaa
tttgagattc
atttttcttc
ttttcctaag
t agcaaact a
gt cat aat ct
aaact gact t
tttattcaaa
acttcttgca
gttgtgtttt
acaat acaga
aaaat gcat t
cagatgtctt
ctaacttgaa
t ct agt ggga
ttggcat aaa
tttaccttta
ttttttttag
ccagaaggtg
aat aat aact
t cccagt gag
tggaagtatc
caggccccta
ccatcattca
gcggt gget ¢
gt caggagt t
aaaaattagc
aggagaattg
ctccagettg
agct at agaa
ccact ccagc
ttcttctata
ggaat gccag
gtctcctact
tgtattccca
aacctcttct
ttttaatctt
aatatttatt
t cagaaaat a
attgtttgta
actacattta
cccaaaagt a
gt act aat ct
t gaact ct ga
ttgcatgtta
aagttacaca
attttctcct
aat aagt gt t
atttctaatt
t gat gt gacg
tacttggtaa
t ggct gt ggt
ct gaccccag
gcaacagaaa

act gcct aat
tgattgtacc
tttaaattag
ttaagacttg
gccaaggt gg
aaccct gt ct
ccagctattt
catgatcgtg
aaaaat aaaa
taattcat ga
ttaaacat gt
aggt gtt aaa
ttttatgttt
tcattctccc
t caaagaagt
aaat ggttgc
ctcctaattc
tt aagaacaa
cagtctgatg
catggctttc
acaat gcaga
tt gaaaaaaa
at aat gt aat
tt aaaggt aa
gt at t aaaag
attaattata
gt ct aat gat
tttttaaggg
t agggagaaa
ggaaaaagcc
tctgcct aag
aaacct ggga
cacaaattcc
tcatttcttg
tt gt gaaacc
acgcct gt aa
caagaccagc
cgggcgt ggt
cttgaacctg
agcaacaaga
t aaaat ct ca
tettttttgg
aat aaat acc
tatttttatc
ct ct aaaaac
gaat act at t
gtttcattcc
tgcacaccca
gcgt ggaat t
cttcact agg
atatatcatg
ttatatttat
t aaaat at ac
act aaact ca
atgtttttga
aattttacca
ttttaaataa
cctattgtct
at gct ct aat
tgtgcaaatt
aatccttgtt
ttaaaaattt
gt gt gt gcct
gagt tt gagg
gagact ccat

tttctagatt
tgttgtcata
aat ggaaggc
t agt aaggcc
gcggat cact
ct acgaaaaa
gagaggct ga
ccatt gcact
aaagaacttg
tgtttttata
acagaagacc
atttaagata
ttgttgtttt
ct ggaggagg
aat tt aaagc
attaattgac
ctaatttaaa
accaggattc
tctgtttaaa
ccagt aaat t
gagt ggagga
t cagcaaaga
ct ggt aagt t
caaggt ggca
at aagaaact
att gagacaa
ttaatgagtc
aaaagttttg
aagat at gag
act ct t aaat
ttcgccat ct
attttaggat
tgtgacgtta
ttggactgtt
ggagagat ac
t cccagcact
ct ggct aaca
ggcacgt gcc
ggaggcagag
gcgaaact ct
tgttccacat
tcttatatct
atgttatttc
cctagtctta
ctttctttaa
cttaactatt
tatattactt
ttgcctagta
ctcattttcg
t at cat aaag
ttcttaagaa
tacaagttgg
atttgaatag
gaaacaaagc
atatcattct
caacct ct aa
cagt accatg
caccattaga
ttatatttaa
atgttttata
tttcagtaca
aaaat t aaat
gt agt at cag
tt gaagggag
ctcttaaaaa

ggaaaat at t
gctctcttat
acacagccag
aggtttggtg
t gt gct cagg
t acaaaaatc
ggcaggggga
ccat cct ggg
t agt aaggat
ttat ggt aag
cagt ct cagc
aaact caagg
tt aacaaagg
gt gt gggaat
t aact t cagt
aaacagat gc
aattttaaaa
tagcccat at
aaaaaaaaaa
actcttacca
tgctttttat
agaaaagact
t aagt t cagc
accactttag
tgtttccata
ttttgatggc
tt aagt aaac
agat aat cag
ct at agt aga
gtattttttc
cagt ggcat ¢
gact cct acc
cattctgtgt
agaacct cct
actttaaaga
tt gggaggec
t ggt gaaacc
t gt aatccca
gttgcagtga
gt ct caaaaa
gt gt t gcaga
aaaaacgt ca
ctaccttccc
ctaattagct
acccttagac
atatgcttcc
gacagcaaaa
aggttcctgg
tttctaaacc
ttcatggcag
t aggcaat aa
tgttctttat
t agact caat
at gact ggca
gt aaagcaat
aat attgcaa
accagattta
tgattttaaa
aat gaaggt t
cagt gact gt
cgt ggaagt a
acaatttaaa
ctgcttggga
ct at gat ggt
aagt aaaaat

aaaaactttt
gtttaagcaa
t at gat t gaa
gct cat ggct
agt tt gagac
agt caggt gt
t cacct agcc
caacccagtg
acaaaat gct
cagct ct cat
ttcacttgta
ttccagtttc
tttcacgtcc
cgat agt ata
ttaggcttta
t aat acct gt
tttaattcca
tttaaaactg
tct caagctc
at gcaacaga
acattggtga
cctggectgtg
acattaattt
aactacttag
att agt acat
t gt agt agac
taaatatttg
cagetttttt
cagcagt aat
ttttggatat
agcagcacag
gcectetttt
cttttatgtc
atttggttta
aatgtcattt
taggcgggt g
ctatttctac
gctactt ggg
gct gagaat g
aaaaaaaaaa
tagtccttac
tcttgcctga
ttgagtcttg
aacact ctca
t aggcat gga
catgttatgt
tcttagccag
gacat agt aa
cgt at t aaac
agct t aagct
aattacagtt
tacat gaat t
cccaaaagat
ttaatttttg
attttgcaat
atttaacaat
ggt ggt ggt t
aat agaattg
t aagcacgt a
aggt gaat gt
attcat at aa
aaaaaattta
gcct gaggca
gccat ggcac
aaaaaaattt

34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800
34860
34920
34980
35040
35100
35160
35220
35280
35340
35400
35460
35520
35580
35640
35700
35760
35820
35880
35940
36000
36060
36120
36180
36240
36300
36360
36420
36480
36540
36600
36660
36720
36780
36840
36900
36960
37020
37080
37140
37200
37260
37320
37380
37440
37500
37560
37620
37680
37740
37800
37860
37920
37980
38040




t ggcacaggg
gact gcttga
ggaaat aaat
agt cct gaaa
aaaagaattc
ttttttttat
tggt ct caaa
tgtaggtgtg
aggagagttc
tcaaattctg
ttgttttctg
aaat ggagt a
gttagat cct
taaattgtca
cctctatatg
aaacct t gat
gggagaaaca
t cagt gagt g
ctggttttta
acctctctta
aact gt agct
gt agt acagt
gt catgctct
ttcgectcetce
gcacctgcta
tt ggccaggc
gt gct gggat
caagat aat a
agtttat aat
aagtggcttg
gtctaggttt
gaacaggct t
atttttettt
aagt act gca
tattaggttg
tgctttaatc
gatatttggc
gaaagaat ct
ccacaaat ct
ttaaaccttt
tt gaaaactg
at gt t cgaat
t agaact gga
gcatggctta
gcat tt ggat
ctcct gt gaa
t gt gaaaat t
gaat t ct aaa
aatcctttct
gtatatattc
cattagttcg
aaaagaagt ¢
gcat act agt
cattacctaa
tt aaaat gac
tttgaact ag
tttggtgcat
acaaat t aat
attaattact
acaaatttat
ccct gat gaa
gt cat ggt ca
aatt acaagg
at aaagact ¢
t agcaaccat

acagt ggctc
ggccaggagt
acat aaat aa
aagat aat gt
attgct ct gt
tacttattta
ct cct ggect
agccact gca
att gcaacat
tgttttcacc
ctttaccatt
gattacat aa
cttttaagat
agt gct ggca
t gt t aaagag
ggt att gt at
aaagcatatg
cagtttgggg
tcctactgtt
aaat at t ggt
aattttcatt
aaaggagaaa
gt cacccagt
cgggtt cagc
ccacacccag
t ggt ct gaaa
tacaggcttg
t cact t gaat
at cct acaaa
atttatacaa
ggaagtattg
t aaaat acag
t aatt ggaga
ggttt aaaat
aaaagtatta
at aaat agat
tttatatggc
cctccaaatt
gaggt att ag
ttcttaatga
aaat aatatg
actgtttact
gct caaat ac
t at ct aaagt
tttgat gact
aaagtcgtta
agtgttcctg
agtcctaata
taatattttt
acattttaat
agaaattcga
aaagacaaag
acaagtggta
tttttttcct
agt ggaagt t
caat gcct gt
gcagttgatt
gaagcttttg
aatttcagtt
gggcttcctg
tgtaaagtta
ctctccccaa
caat ggaaac
ctaat agctt

tttggggcta

acactt at aa
tt aagaccag
aaatttgaca
tatgtgtatg
gtaggttgtg
tttttaaaat
caagcagttc
ct gggccaaa
aagcct agaa
at aaaat gt g
ttagtaccat
ggat gt gat ¢
tctatcacat
agct acagaa
tttagcctga
t gct gat aaa
tttgtgtagt
actttattgg
tgcttaat gt
cacgctttct
gttcatgctc
taccacttaa
ct ggagt gca
aattctcctg
ctaatttttg
ctcct cacct
agccaccgca
atttttacac
gtgattacaa
cttaat gt gt
t gaggt t aac
agagaat cat
cat gacaaga
ctactaccag
t ggctt aaaa
ggt ggt caca
aagcttttga
ggt aaact at
tgtttttttt
taaatatatg
tttagat act
tcttggtaaa
tgttactgtg
ccagaaacat
taggtttgcec
ccttatttaa
tttataatat
tat gt aat at
tccattaatg
actttttatg
aaacat aaag
tgtgtaatta
atttttgtac
gct ccat gca
tttttttcct
gaaaaagaaa
acttcttatt
aat cat ccct
gagacct t ct
atgatgattc
cactgttcac
aat att at at
t att at aagg
ttcctgttaa
tatttacatg

t gccagaact
act gggcaac
at gat aaaca
t gt gagaat g
acatttcctt
agagacaggt
tcctgectca
attacttaat
tctttgtcag
tcttctctgt
tggcattttt
agagggaat t
t ct aagggt t
taatttttat
agggat acat
ttatttctta
atcagt aatg
agactttcac
ggact agcct
t gaatt at ag
cagatttatt
cattttttgt
gt ggt gct at
cct cagectc
tatttttagt
caagt gat cc
cccegeccac
atataatttt
t gagt aaaaa
tgggtatttg
agattttctt
attttttett
attgacttgt
tttgagagtg
tcgettttag
at gact aact
at acaacaga
aagacctttc
aaagt ggt at
aat t gaaact
gtttacttgt
tttttaaatc
t gt gaagat a
aaggacaat t
aat gt ggaaa
aattctgtgce
t gacaaaaca
atattcagtt
aaatttgtta
tatttcaggg
aaaagat gag
t gt aaat aca
attacact aa
gact gt t agc
ct aagt gcca
ct gaat acct
tttcttacca
attctgtgtt
aattggtttt
ttctaggcat
aaaggttttg
tttttctata
ccatttcctt
ggcagaccca
ctact aaatt

tt aggagt cc
gt aat gagac
tatat aaatt
attagttctc
cacgatt gaa
tcttgctgtg
gcct cccaaa
tttaacaaga
aat ctt agga
gt ccat caca
cttcattgta
tattcattca
tatgattcta
tgtatcattg
acacat acat
ccacttttcc
at att agaga
t agt gct caa
cttattccca
atctattagg
ttgaaatatc
ttttttttet
ctcggct cac
ct gagt agct
agagacaggg
acccgtcttg
ttaacatttt
tttaatacat
cccagttttc
tttctaagac
tttatagtta
cattttttgc
gt at ggat ct
ccatttttca
ccattaaatt
gttaaact ct
aat t aaaact
aaatgattta
tctcctgtgt
aat cccttaa
tgat aaatta
caatggattt
t at gaacat a
aagt gt acac
aaat agt agc
cattggttat
cct at gcgga
gcct gaagag
cct gt acaca
tgtt gat gat
caaagat ggt
atttgtactt
attattagca
ttttacctta
gtattcccag
aagatttctg
attgtgaatg
ttatctagtc
t act gaaaca
cat gt cct at
tctcectttcc
aaaagaaaaa
ttcacattag
gt at gaaat g
tttataataa

acagcgcgag
cccaccttta
agettttett
at at gagaaa
attaatt aat
ttgcccagge
ttgctgtgac
t gat gt agag
agtaat gttt
tggtttttca
aaagt agt ag
gggt aaggga
aact gt caag
gaaattttcc
atat gt aatc
tttctectgt
gt gggaaaca
at aaat aat g
ttctatgttt
aaaattcatg
gttaatctta
tt gagacaga
t gcaat gcac
gggat t acag
tttcaccatg
gcct cccaaa
aaattaattt
ttatttacac
attgttccta
tccctctget
ctactcagtt
ttttatttat
tgcataattt
cact gt agat
t aaat aacct
tt gaagacag
ttatgggata
gctaatttct
t ggggt cact
t at at at cat
tt ggaat agg
tacgt aagta
gtttacagtt
acacacacat
aaatt aagtt
cettgtettt
tgacatttaa
aaacat aaag
t gaagccat ¢
gccttctata
aaaaagaaga
ttttcttaag
tttgttttag
aatgcttatt
agttttggtt
tcttggggct
tt ggt gt gaa
acat aaat gg
t t gagggaac
agtttgtcat
actgctatta
aat ggaaaaa
at aaat t act
gggattatta
tt gaaaagat

38100
38160
38220
38280
38340
38400
38460
38520
38580
38640
38700
38760
38820
38880
38940
39000
39060
39120
39180
39240
39300
39360
39420
39480
39540
39600
39660
39720
39780
39840
39900
39960
40020
40080
40140
40200
40260
40320
40380
40440
40500
40560
40620
40680
40740
40800
40860
40920
40980
41040
41100
41160
41220
41280
41340
41400
41460
41520
41580
41640
41700
41760
41820
41880
41940




tttaacaagt
ctttcat agt
ctgcttgtga
caaggttgca
t ggact gt gt
gact agggca
caaat caaga
t aaat attaa
ttttaaacaa
tggttaaatt
aaat aaaaat
gaagt gagat
t ct agat agg
at gtt aaaag
ttccatttac
ctatgttaca
atttgaat at
taccttccac
agatttactg
ccct acat ct
cct aat cact
attagcgaca
ggagaattta
t cct ggt aac
atactttaat
caggct ggaa
cgattctcgt
actaattttt
act cct gacc
ttattcagca
tat at ggt at
gtaatatctt
tttgcaaaga
t gaaactctt
tgattatatt
att aaggt gt
cat aagt aat
gcct gaact a
gct at gt gaa
tacctcgttt
gggatattta
attaccttta
agggggagaa
ttgttgaagt
gaagaat at a
ggctctattt
aaaactgttg
atgttaagtt
tctaaacatt
caaaaact at
taatgttttt
gttaatactg
ctttctttct
gatctgtgtt
atgaatttag
cacccccaca
ttgtgttttc
tactatttct
aaact gaaac
tccagttgtt
aaaaat gacc
gaagt gat ct
t gt aat aaaa

at aaaaaat t
ataactttaa
catt aaaaga
aggccaggcc
ccccacggtc
gtttggatag
gcattgettt
ct caaaagtt
t gaagt gaaa
aacatt gcat
aaaaacaat ¢
ggcat ggt ga
tgtcttttag
aagtcatctc
at aaggat ac
ccatcttcag
ccattctcgt
atgccccatg
ctgct gt gga
tatttcctca
aattttcagg
gtaggatttt
at aaagat ag
agt aat acat
t cat gaagct
t gcagt ggcg
gcct cggect
gtatttttag
t caagt gatt
aatatttatt
ccccaaacaa
act aaggcct
aggggt t t gg
cgat caagct
gtttttttat
at gt cagat a
t aaaat at ac
gtt cacagac
actacagat c
ct acacagag
ggcctcttga
tgtgaacttt
ttctagaaat
ttttttaaaa
gcagacgt at
aact gagt ca
tcaccattgc
acagtttgca
ttttcttcaa
ctgaagattt
t agaacccag
gat agcat ga
aaagaaagat
ttagtttaat
gggaaaaaaa
gagct aactg
at gt t gaaaa
t aat gt aaca
atgcacattt
ttccatcatt
actcttttaa
aaaatttgta
at agttacag

ct cat aggaa
atcttttcett
ttatttgggc
ct gt gt gaac
atccagtgtt
ct caacaaga
tgtttcttaa
gagattttgg
aagttttaca
aaacactttt
cttttgataa
ggt gaaagt a
gact ctgatt
aaactcttag
acttatttgt
tgccagtctt
tttaggactc
acttgat gca
tatctccatg
gggct caaga
t ggt ggct ga
t caaacct gg
t gct gaaaga
tccattgttt
tacttttttt
ccat ct cagc
cct gagt age
gagagacggg
cacccacctt
gagt gcct ac
gagacat aat
ttggt atacg
tctctgtgee
actttatgta
tt ggcat aac
ttcatattga
ttaaaaatta
aaggaaact t
tttggaacac
aaagaaat gg
atttttgatg
gaatggttta
aaatgttacc
aaagct aaat
att gt at cat
cact gcat ag
acaattttgt
caagttcatc
acagtatata
ccatttgtca
cagttacctt
attctgeatt
act cacat ga
agt t t gaagt
agttatctgce
ggttacagtg
tacttttgca
tgtttacctg
tgtacattgt
t ggt t gcgcet
ttgaaattaa
atatttttgt
t gac

tt aaat gt ag
caactt gagt
cagttat agc
ctttgagett
gtcatgcatt
tacaatctca
gaaaacaaac
ggt ggt ggt g
at ct ct aggt
caagt ct gat
atttaaaatg
t cact ggact
tt gaggacat
tttettettt
caagct cagc
gggcaaaat t
ttcttccata
gttttaatac
aagttttccc
gaat ct gaca
tgctttgaac
t at gaat aga
attccttagg
t agt aaccag
ttttggtgtc
t cact gcaac
tgggattaca
gtttcaccct
ggcct cat aa
cagat gccag
ccecggtcctt
acccagagat
agct ct at aa
aat cacttca
tgtgattctt
cccaaatgtg
atagttttat
ct at gt aaaa
tgtttaggta
ccatacttca
t agat gggca
acaaaagat t
taattattac
t acat agact
tt gagt gaat
gaat ttagaa
cct aat at at
tcatttgtat
acttttttta
aaaagt aatg
aaagct gaat
gagaaact ga
gttcttgaag
gcectgtttgg
agatatgttg
ttttatccga
tttttcettt
gaatgtattt
getttctttt
gacct aggaa
cttttaaatg
cat gaact gt

tctcecctgtg
ctttgaagat
ttattaggtg
t cat agagag
ggt t agt caa
ctctgtggtg
tcttttttaa
t gccaagaca
ttggctagtt
ccatatttaa
ttacttattt
aggaagaagg
cacttact at
ttacaact at
acaatctgta
gt gcaagagg
ttagt gt cat
ttgtaattcc
act gagt cac
gat accat aa
atctctttge
cagaaccct a
t aat ct at aa
aaat cttcat
agagt ct cgc
ctccatctcce
ggcgt gt gce
gt t ggccagg
acctgttttg
t caccacaca
aggt agt gct
aacacgat gc
ttgttttget
ttgttttaaa
tt aggacaat
taatattcca
ct gggt acaa
at cact at ga
gggt gt t aag
ggaact gcag
tttttttaag
tgtttttgta
agcct t aaag
taggcattaa
gttcccaagt
cctaactttt
acat agaaac
tccattgatt
ggggattttt
atttcttgat
ttatatttag
atagctgtca
aat agt cat a
gat aat gat a
agggcccat c
aagtttccaa
gagt gccaat
taactatttt
gt gggacat a
tgttggtcat
tttataggag
actactccta

t cagact gct
agttttaatt
tt gaagagac
tttcacagca
aat ggggagg
gtcctgctga
aaattacttt
ttaatttttt
ctcttaacac
taatgcttta
t aaaat aaat
t gact t aggt
ccatttcttc
gtaatttata
aatttttaac
tgaagtttat
cttgcctcce
cctaaccata
at cagaaat g
agggatttga
tgcccaat cc
t ccagt ggaa
ct aggact ac
gcaat gaaaa
tcttgtcacc
caggt t caag
act acact ca
ctggtctcga
cagaact cat
aggcact ggg
agt gt ggt ct
gtattttagt
acgat t ccac
ggaat aaact
tact gt acac
gttttctctg
at aaacaggt
tttctgaatt
acttacacag
tgcttatgag
gtagtggtta
gagattttaa
acaaaaat cc
catgtttgtg
aggcattcta
ataggttatc
tttgtgggge
ttttttttet
ttttagacag
aattgtgtag
taacttctgt
t aaaat gaaa
act agat t aa
ggtaatttag
tctccceccca
ttccactgtc
ttcttactag
t gt at agt gt
t gcagt gt ga
at caaacatt
tatgtgctgt
attattgtaa

42000
42060
42120
42180
42240
42300
42360
42420
42480
42540
42600
42660
42720
42780
42840
42900
42960
43020
43080
43140
43200
43260
43320
43380
43440
43500
43560
43620
43680
43740
43800
43860
43920
43980
44040
44100
44160
44220
44280
44340
44400
44460
44520
44580
44640
44700
44760
44820
44880
44940
45000
45060
45120
45180
45240
45300
45360
45420
45480
45540
45600
45660
45684
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AA
464

REGION 1..464
note=N-myc proto-oncogene protein

source 1..464

mol_type=protein
organism=Homo sapiens

MPSCSTSTMP
LSPSRGFAEH
SAREKLERAV
HPAAECVDPA
GRQTSGEDHK
VRPKNAAL GP
SVI PPKAKSL
VI LKKATEYV

GM CKNPDLE
SSEPPSW/TE
SEKLQHGRGP
VVFPFPVNKR
ALSTSGEDTL
GRAQSSELI L
SPRNSDSEDS

HSLQAEEHQL

FDSLQPCFYP DEDDFYFGGP
M.LENELWGS PAEEDAFGLG
PTAGSTAQSP GAGAASPAGR
EPAPVPAAPA SAPAAGPAVA
SDSDDEDDEE EDEEEEI DWW
KRCLPI HQQH NYAAPSPYVE
ERRRNHNI LE RQRRNDLRSS
LLEKEKLQAR QQQLLKKI EH

DSTPPGEDI W KKFELLPTPP 60

GLGGLTPNPV
GHGGAAGAGR
SGAG AAPAG
TVEKRRSSSN
SEDAPPCXKI
FLTLRDHVPE
ARTC

| LODCMABGFE
AGAALPAELA
APGVAPPRPG
TKAVTTFTI T
KSEASPRPLK
LVKNEKAAKY

120
180
240
300
360
420
464
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43
DNA
196424

misc_feature 1..196424

note=BCL2

source 1..196424
mol_type=genomic DNA
organism=Homo sapiens

acccct cgece
cgtcct gect
t cagaagagg
ct cct gggga
gt gcgcgegt
ctgaaaattg
tctccggttg
t ggaaat cct
aaat cagct a
ttggttttac
gttctctgca
cttaaagtgc
gttacttgta
ttttacttat
attaacaat a
at aaaaattt
tt gaagacac
ctcctcttct
ccgttgettt
agat agt gat
gagat gt ggg
ccgggcacac
agaccccggce
t ccacct gac
ccgagatgtc
t ggt ggagga
t cggt ggggt
tcgeceetgtg
gaggct gggt
gggggt t gga
aat cagagt t
aacct gaccg
ccaaagat ct
ttctcaagct
t ggaaccgga
agtctgcatc
aacccgatta
t ccaaaagag
gagct aagt t

gcaccacaca
tcatttatcc
attcctgcect
ggcgt gaagc
gt aaattgcc
taattcatct
ggattcctgc
cctaattttt
t aact ggaga
aaaaaggaaa
caggaaattg
att cgagt aa
gtgtgtatgce
tagtttgttt
cttactaata
cctgcatctc
ccecctegtcece
ttctctgggg
tcctctggga
gaagt acat ¢
cgccgegecce
gccccat cca
tgcccecgge
cctcecgecag
cagccagctg
gctcttcagg
catgtgtgtg
gat gact gag
aggt gcact t
gt gcgggt gg
gttgcttccce
at aacgcctg
agcgtttgta
gaaggt ccag
gggaggtttc
ccaaacaagc
gaagaat aga
gaaaaccaat
gacattccaa

cagcgegggce
agcagctttt
ccgtcccecgg
ggt ccegt gg
gagaagggga
gccgeegecg
ggat t gacat
actccctctce
gt gct gaaga
cttgacagag
gtttaatgta
atttaatttc
cctgctttca
tttctttaac
at aacgt gcc
at gccaaggg
aagaat gcaa
gcegt ggggt
aggat ggcgc
cat t at aagc
ccgggggecg
gccgeat cce
gcecgeegegg
gcecggegacg
cacct gacgc
gacggggt ga
gagagcgt ca
tacct gaacc
ggt gat gt ga
gct cct gggg
ggcgt cccta
ccat ct aaaa
at ccagt agg
gagt ccccag
agggact gct
t cccct gaaa
ct ccacagaa
gtaagtcttt
agtccttgga

ttctageget
cggaaaat gc
ctccttcatc
at agagattc
aaacat caca
ctgccttttt
ttct gt gaag
cccgegact c
tt gat gggat
gat catgctg
actttcaatg
caggcagctt
ctcagt gt gt
ctttcagcat
t cat gaaat a
ggaaacacca
agcacat cca
gggagct ggg
acgct gggag
t gt cgcagag
cccecgeacce
gggacccggt
ggcct gegcet
acttctcccg
ccttcaccge
act gggggag
accgggagat
ggcacct gca
gt ct gggct g

caat gggagg
cctcctcectc

gt ctttaact
at gt ggt ggt
gaccaccgtt
t at gaaccag
caagcccgtt
gaccaagggc
ttccctgaaa
ctggaatctc

cggcaccggc
atttgetgtt
gtccectctce
atgcctgtgce
ggacttctgc
tttttctcga
cagaagtctg
ctgattcatt
cgttgectta
tacttaaaaa
gaaacctttg
aatacattct
acagggaaac
cacagaggaa
aagat ccgaa
gaat caagtg
at aaaat agc
gcgagaggt g
aacagggt ac
gggct acgag
gggcatcttc
cgccaggacc
cagcccggtg
ccgct accgce
gcggggacgce
gatt gt ggcc
gtcgcccectg
cacct ggat c
aggccacagg
ct gt ggagcc
t ggacaaagc
tgcttgctag
aaat ggt acc
tcctggettg
at accaggt t
gt acact aaa
at cat caat c
aacttagttg

cagtgtgtgc

gggccaggeg
cggagtttaa

ccctgtctct
ccgcgegt gt
gaat accgga
gctcttgaga
ggaat cgat ¢
gggaagtttc
tgcatttgtt
at acaagt aa
agatttttta
ttttagcegt
gcacctgatt
gt agact gat
aggaatt gga
ttccgegt ga
tggattat aa
ccgttggecce
gat aaccggg
t gggat gcgg
tcctcccage
t cgceget ge
ccacctgtgg
cgcgacttcg
tttgccacgg
ttctttgagt
gt ggacaaca
caggat aacg
t ccgagat gc
ggcgaaat aa
gttcactccc
t cgt ggagat
ccttcagtgt
agcagctt gt
gggt ct t gac
at t ggagaac
ggt aaaattt
tgtttgtaaa
catgttccca
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2160
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gt gggcgt ga
cagaatttgc
ct agaat gtt
t gaaaaaaat
gattatctta
t gagat gat ¢
gtacttttct
ggagat ct at
tttettettt
caattcagtg
acct aacagg
ccacatgttt
ggccaagaaa
atattgatgc
ttctaaaatt
ctttagt aat
gt t aagt agg
ccaaaggat ¢
t gt gaaaaat
ggtatctgtc
agaaat t aag
aact gaagt t
t agt agacct
ttatgatgcc
gcttctagta
ctttcagaac
tatatatata
gagaat gat g
taggcatttg
aat aat at gt
tagcatattt
cccat ct cct
ctttgcet get
tgtgttccat
cagaagact a
tttattccta
gcagt gagag
gacagt agca
agagct actg
cat cctt ggt
tgtccecettce
ggt gt ccact
agcaggt aga
gtttatattg
aagagaatta
ttaaattctg
aggcaaggga
acgacattca
gatt cagaca
ttattttttg
agagt t cagc
at ccagcaaa
acat gaaaga
agcaagacga
t gat gaact t
aataatttat
tggtgtgatt
tttgttgcta
agctgtactt
atttcagatt
att aaaaat a
tcctattgeg
atgttaacag
tgtgtcttag
acaacact gt

t gaggt gt cc
at cggct gca
agaatctttt
ttgcatctag
cccttacttt
tttttctegt
gagattcttt
atctcatatc
ttttacactt
cttcctttta
agcaaaaagc
ttattacatt
agt agat gat
cactgtttgg
t aaat cct ct
t ct ggaagaa
tggtttgatt
cttttaaacc
tcacacttac
t at caaat aa
at acaacctt
tctttttaag
atctttgtgg
aaaccacaat
aaaat aaat ¢
aat gcat aga
t accaggaaa
aatgatttgc
gcat acagac
tgtattttat
tcttggcatg
gaat act aca
gct cgt agaa
aacat ggat a
caaatt aaat
ggt ct gaat a
agaagcaat t
cat gcat ccc
agt cagaat a
t cct ggt ggc
cagt ggcctt
att gt gat ct
t caact at aa
gcat cact gg
gctcttttaa
t aaat gactt
ttgagttttg
gcttcatgtce
agagattgta
gttttttggt
tgccttttca
acatttgatt
gcatcatttt
t aggatt aaa
tccttgggaa
gt agt agaga
gtttctggac
tttaacgtcc
t ct aat aaga
actt aaat gt
aaaaaaaggc
ctatttggag
tggttcttce
cagtagttta
ctttgtagtg

t gaggagt at
ttctttgtat
gtttttcacc
gt at ct at gt
agtt gaagtg
actgtgct ag
gt t ggagggg
t aaaat gat g
tttgttttaa
tagcctcttg
ctagaaatta
ttacaaagtg
t gat gt gaac
tgtttaaaag
tcttgaattg
tttgctaaag
tttaatcact
aaagt aaaac
aaattttctt
gtt aat aaaa
gatatttgtt
t aaaggct ca
t caacaggt a
gacat accat
at gt agaagc
t ggt gact at
tgcactcata
ctatcatttc
agattttctt
agt gt aaggt
t gacaat aat
ctgaatactc
aat t ggaacc
aat caggt cc
aaagact aaa
aggcattgtg
ct agaaaat g
ccggagettt
tgtggtttgt
atcttttagg
aaagat ct at
gactttagga
gcccagtctt
tcccattaaa
tagctctgtt
tagt gacctt
ggcaggt gat
tt aggagaga
ggagat t ggc
gttggtgott
tt agt cagca
aact ggaaag
tctagtgtct
aat agcttga
agtgcatctt
aaaacacact
attcat aaaa
att gaaaaca
at ggatt gcc
cat caggcca
aagcaaaat t
ggat gat acg
cacccaacat
gcaaagcagt
t acaagt aga

caggct at gg
tctataattt
act cagagtg
aaagt gt aga
att gat acct
at agagcttt
gtttagttcc
aatttatgaa
t ct gaagagt
ggagaat gac
ct gcaagt gg
tgct cat act
atctgatctt
t aagatt aac
tttgtttgtt
ggt gaaaaga
at aact aaag
tgatttaata
tctacttgaa
at gt gggaaa
gctgaatttc
cttttttett
tctgaggttg
agaacat gat
acagat ggtt
at aggaaaac
ggacactttg
aaat gt gcat
cacatttaca
agtcttaatg
ctgcactgtc
caggctttag
tt gt gaggcet
tt ggaat gat
gaagtaattg
t ggcat ccag
tggat acctt
gt agagat gc
gtgcacgtta
aagagt t gct
agtgttactt
agacat aaat
ctcatgaata
aagt aagat a
agttattatt
gcagcttctt
ggagagt gac
gt gagat agg
tttattctgt
t aggaagaca
agcagttttt
caat accatt
gaggat t ggc
agatgatcta
tctgcctaca
atttctcata
ttttatagtt
tggectttctt
ctttttagca
cacagcat ac
cttgttgttt
cccactcatg
acct ccgcac
at ct cagcag
acgttttctt

ctttgctacc
gt gt at ggtt
gacctaattt
agaattgatt
gtggctttga
catcattata
t aagagt caa
aaagtaattc
tatctttgaa
taatgtcatt
attagatgtc
aggaggccaa
atttgaccaa
t aaaat gccc
gagat ct cac
atatttttgt
gggt t gggac
gttttactat
at aaat ccaa
cagagacaca
agtgtgttac
tttgtgaaac
at aaat gt ag
aaaaattttt
gat ggt aaaa
aaaggaattt
gaat aaaagt
tattaatcta
ccaat t gggg
gt aaagcttc
cccagggct ¢
act gcaagt c
gaggaaat ct
cagcctctga
gct gt agagt
agagaggcag
gct gct cagt
t aaagct cag
aagttagcga
acct gggatg
ggaat accga
t ggat gaagg
tttttcgtag
gettttctte
ttatcccctc
t aagacaaag
cct ct aaact
agccact aga
t gacaagat g
ggaacttctc
cctttctcaa
ct cat gccag
tgcttatgge
gtcttaaata
agaat cacat
gagttttcag
aactgaattc
ttgcgeattc
atctttgatt
caggt aacag
tttcttatct
agcgagtgtg
ccttttctaa
aagtgcattt
tttcccccag

ttgtcagtga
taccagtttg
t gt ggt cggc
cttagctgtg
agaacatttg
ccat acaatt
ggat t gt aat
tt gt gt gaag
aaacaggat g
attttatagg
aagaagcaca
at agagaaaa
agtt gacaaa
caat ttaaat
at t at cagat
taaatatttg
ttccagattc
ttcacatttt
ggt ggt aact
tgtttatgac
cctctcatgt
agagttttca
aggct acat t
t gacaaaact
t at gt aat ag
agagaaaaaa
ggtagtgttt
aaagtcattt
ttacatctct
agaagagagc
cgtggattag
atttettttt
gtttgacttt
tagattgtcc
ggagt gt gga
gacagaggaa
gtggcttata
ct cccacccce
tgctggct ac
gattctgcat
gtatttccca
agagat agca
tagttatata
aat t aaaggc
at aacacagt
ggactcttgc
gggaact gt g
agaat gagat
gt aat ccgac
cacacccggt
ggcagt ccac
tgtacaaatt
caattttggc
atatatttca
gacccctttc
tcatgtgctg
tecttttctgt
tgttactttc
gaact ggt ac
aaagccat aa
ctgttcccag
t gggt gct gc
ggt cact cat
gt gct agaaa
agatatattg
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3780
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4320
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4620
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tatttgagat
ggt at aacag
tcagt gaat t
ccttaatgtt
ttccacagat
gcaaggagag
at aaact cgt
aaaaaagcaa
tttctgacca
agatacttta
ggagt t ccct
at aaacacca
caaggct ccg
ctcttgtatg
caggggaaaa
caagacact t
cctt cggact
aat gccaaca
ttatatatgc
caaaagat ac
ttccaagcca
ttatcattcc
at gggt agga
aagt ggggag
t gggcaggt ¢
aacct gt gca
agt gcaagat
aaaat agctt
atctccctga
tttctgggge
agcat cgegt
ttttgccttc
ctggggcttc
gtctcccaaa
ggttttctce
ttatttttaa
ttaatacttg
ccagctctcc
ctatatctct
agaattttct
t cagat at at
tcat cagct t
ggcagcattg
ggattcctgce
tattttataa
t agt at aaga
aaaact t aac
aatctggtta
aggccct aca
gataactttt
cact gt aat ¢
t gaagagttt
ggggagaggg
ggtgtgtttg
at aaat ccat
gccctcecta
t ggggt aggg
gggt ggat ca
ctctact aaa
t cgggagget
gatcgtgtca
aaat aaacaa
ctcatttaat
agccaat ccc

ggat gttgca

t caaaggttc
taacttgtca
tactccactg
t gat gt ct aa
gtgattgcca
ctttgettct
agttatcata
at aact at aa
tatggctgtt
aaaaat actg
tgttaaat at
gtctacaatt
attagact ga
ccaaaaaat a
aaaagct t ct
ct acgat gct
tttttgggcet
aagctgtttt
ccaattctgt
acccat ct gt
tgggactttc
accggt gagg
tttacctgaa
t ct aat caaa
aaaat t ct gt
gagaaaagat
t at agt gggg

agggt aagga
catact ggt a

gat caaccac
ttgggccaca
acaacttcag
cat gt aat ga
aacaacccga
att gagacca
ct gt cgaaaa
aagcaccaaa
ttagcagata
atattaactc
aaaagaacat
tgatatct ga
t aaat attga
gcatttctgg
cagcatcttt
caaaattata
agaaaat gat
cctgggttcce
tttaggaaaa
ccat gcaaag
gcct t caagg
ctggacaat g
cat gccggag
tctttcaggt
gggaattgtg
agttttgaga
tctttgggtt
caggcacagt
cttgaagtca
aat agaaaaa
gaggcaggag
ctgcactcca
acaaat aaat
at cagggact
ctgaggttac
aaggttctca

tgttcaacct
at ct ggt cat
tgaattttct
gcaggat t aa
gtcttacatg
gccct ggat a
cagcctgata
gttattttgc
cat gt gt gca
t gt aacgt ag
taacccacta
t ct aaagcat
ct ggaacagg
caagt aggt t
gttttgtttt
agtt acagaa
tgtggtctgt
cact t aaaaa
atatgctata
ccttcagtgt
t cat aggt gc
gacct ct cag
gaaaaccgt a
gt gagaggat
gaccagacac
agt at ct gct
ttatacctga
ctacttcccce
tggccatttg
attccat gag
tgcgtcaatg
ggat agaagc
gt cagaaact
gaacccactg
atacatcttt
gacagtt aag
caaaggat ca
accaggat ga
t gaaat t gaa
gagacacat a
tttacaatta
tttatcttct
at gt aaaat t
aaaaacacac
agaacaggga
tt gaagaagt
caggaaccgg
cat gcacact
ctctatgcta
aacttaccaa
t gt agt agac
at aatgttga
agt ggaaact
gagagt ct ga
acttaccact
ccacat ccat
ggct t aggcec
ggagt t caag
ttagccaggt
aattgcttga
gcct agggga
aaaat aaagt
tgagcatctt
t gaaggat gg
gacaaggcag

ttttaaggta
cetttetgte
ctttcatccc
t gat gaaaat
agt cct gcct
aact cacagg
agcat gatcc
atgtacttca
ttaggcct aa
acatatgctt
agcactattt
ttcattaatt
gtaatttgaa
tt gaaccaga
ggt t t gaggt
attcacagtc
tcgtttaaat
catattttta
gcactatttc
gaat aaggat
caccacccct
gt gt agctcc
at gcgcttag
aaccct cacc
tatccttttc
ggcaaaattt
gacttcaata
aaacgccctt
tagcaat at a
caggtt aact
gggaaatttg
gtattccatt
gat gact gac
t gt caagt ga
tcttgtgaca
ctgcaacaga
gt gt t gcagg
tattttttct
ttgcagccaa
aact tagt ct
aaat aggaat
t gaaaaaaaa
t cagggct at
acact gaaga
gacaaagcca
cctaattgag
ggt agt gat g
aacttgtttc
ggtgttttag
t cagt aggag
agagaggccc
gacaagtttt
ggaggcgt ca
tttgact ggg
gcat act aag
ggat t caacc
t gtaatccca
t ccagcct gg
gt ggt ggt gg
acccaggagg
cagagcgaga
at at aggagg
cagattttgg
ctgcgtttaa

gatgtgtgcg

atctaatatc
aaccacat gt
tcttggtttg
cat ccaagga
t gggt t aggt
ctagtgttgce
t agact caga
gcctt ggt ct
tttaaacagg
aagagaact g
atgcat act a
ctttttaagt
gaactatctt
gcgggggct ¢
tatattactg
cattgtaaca
ggagact gt a
tagattgtca
tctgcectcece
tgaatgatta
gt gaccat cc
ttgttaactt
at act agcaa
ccaaact tgc
ct ct agt gat
gtacttactt
aat gttt gac
tt aaacat gt
ct gagagt ga
gt ggaagaca
tgtttccatt
tttagttaat
tccactctge
agctttaatt
gatccagtta
gt at ggt gag
ctgtctcttc
gctttacaac
atattcctct
tcttagttca
aaaat t aagt
aaagcgagt ¢
ctcctagcca
cacacagaga
cttact aaac
ggaaat gagc
gt cat ggaga
att gaaaaaa
tt aagcgaaa
accaagacaa
aacccagct a
agagaacagg
aagcaggcat
gcat ggagaa
t t gt gaaact
aact t t ggat
gcact gt ggg
ccaacat ggt
gcgect gt aa
cggaggt t gc
ctctgtctca
at gt gcat at
t at ccact gg
ct gt accagg

tgggaggaag

accttattca
aggagaccac
gct t aat caa
ctgacagtta
t ggaggcacg
aggcatctta
gact t agagg
aagaacgtta
gccaaaat gt
aaaggcaggg
agaagactta
aaaagacaat
tcttaaat aa
ttcctttgag
ttctatttat
ctggcatttg
aaactttcaa
cttgttgttc
atttgccaga
ttcctcectcectc
cctacct gce
ccaattagtg
aagggagcag
t gcaggcagc
tataaacttt
tgattcctct
t aact aaact
gagaaaggga
ctt gggt gat
cctgcecttg
ctgcttcttg
aat cagct ct
tcattatcat
tttcagggga
ccatatttcc
tttaccaatt
ttgacttttt
at gat gaat g
cagct gcat t
atgctatatc
acaaattata
cat aaaggat
tatcctttat
ggttttgagg
att aaagt ga
aatt gtccac
ggggttttag
acatttattg
aaat gt ct aa
ggat acaaat
cagt ggt atc
caggcgat ac
gaat gcggga
ctctcctgag
t gt at agaca
caaaaat at a
agct caaggt
gaaacccttt
t cccagcet ac
agt gagccga
aaaaat aaat
gcaagt act a
gggttcctag
gat gt t gaaa
attgacagtg
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act gagcctg
ggacagat gt
ggaat gaggg
actgtcttcc
tgaatttcat
acat aaggat
cgaat cat gt
t gct gat get
tgtagacttg
gcttcccact
tt ccaaat at
cctttctcat
ccaagcat ag
attatgttag
att at agt gt
cattaatatt
ttttcattga
at att aaaca
gtcacattct
ttgctctcat
gctgagatta
t gggagcaag
agcacaaaag
aat t gaaggt
atttctaaag
cct ggcagcet
ggttttaaca
ct caaagcat
t gt agt gaag
gtagatttgt
tcctccctct
t caagcagct
ttggectgtt
acat ccagtg
gctttgtaac
aatgtagttt
tctatttcat
t aaaaat gct
gat gaaagt a
t cacccat ga
tt gggat act
aaagagt ggg
taattgtttt
catttatacc
gccagagcgg
ccacatt gga
agct gat gag
ttacaaat gt
gggagt gaag
t gcagcaat a
gcct gaagga
caggcagaac
t gaggagttc
agaggt ggcc
cgt t aat gag
agagat caag
gcacaat gat
ctttagaaca
aat gt ggt ca
atttgtttgt
cat at cggtt
ct gagt agct
ttttgcgaca
tcctcctgece
ttat acaaat

gacgggggag
gggcacact g

agggaaagaa
agagggaaag
tttggacatt
ctggatctca
aggtttctct
gtcttagttt
cat ggat t gg
accagtttgc
cct aat agt a
t gagacttcc
t aggt aat ag
ggcattctga
gtgtttgtgt
t aat agaaat
att gaaaaag
tttgacattt
atctgtttat
tcettttgtt
ttcatcaccc
gtggatttta
t cacaaggat
ggaagt cagt
acact gctca
tttggctgag
act gat ggaa
tgttgctcat
cttgaccata
ccccat gaat
tgtttcttca
tat ct at gag
ct ccaaagt a
acagt gggat
agctt gt ggc
tctttcccat
gcttggectg
ttgtctggtt
catgtcattg
ct aaaccagt
tgactctttt
ctcattgtta
tttgcactca
atacttttaa
cgt ggct gat
agaagaagaa
ct aaaaaaaa
gt gt t ggget
accat t caac
gt ggt ggcat
t gagcaggaa
tt caggaaca
agcct ggectg
caccct ggaa
acgggggaga
t gcct gacct
t aggact aga
tggctcagt t
ttgttctggt
ttttggagat
cact gct gcc
gggact acag
ggat ct cact
tccgectcee
atatattttt

accaggtatg
cacgt gt aga
t caggact ca
gaaagat aac
ccagt aggat
agagaaaaat
tttgccttct
gcgactgttg
gt t aaggt gg
caacttaatg
tcctctatgt
ttattaataa
gcacacacaa
gcaattcatc
gt gt gt gt gt
gaaagaagaa
tatatcattt
attggtcctt
acgaaggttg
tcacatctca
catcattata
act ct gatca
aaat gat ccc
acagt gcggc
acaagaagac
ttctctattc
tttgtatttt
cagt t gt cat
cttctccagg
gaaaccacaa
gt ggccat ct
t gaattcaga
tctgtccect
tcttgagett
t cagggaaaa
aaat gat act
t gt gt gagaa
aat gt gaaca
gaat ttgaaa
gcttttaaaa
ttaaaacctc
t ggcaaagga
gt cacat gat
aaaaatattg
agt ct agggc
ttgtcttggg
aaaaaaagca
gt att caaag
at cagct gca
ttattggagt
t caat gt agt
aaggccagag
gagt ggagag
gagtttgttt
aat cagt gac
agaggaat gg
gt ggagagat
cttcctcage
t at at at aaa
aaggtcttgc
t cgaact ccg
gtgcatgcca
ttgttgccca
aaagt act gg
tcttatttca

aggt ct gaag
at caaaggac
agtgccatcc
aacagttact
at ccaagt gg
t gaggt t gaa
ttcattgccc
tttgcacccc
ttaacctgca
agtacttcaa
gt gactct ag
aatatttctt
tgactgttta
ct aagcagct
gtgtgtctga
aaat acct at
attcct gaag
aatgct aat a
t agacacaca
agcct aaccc
gaaagcaggg
gt gttgtagce
ctegttcttc
attcccagag
cacct gggat
t ggtt caagc
gagaaccct c
ctgtttgaga
ggctttttaa
gcaaattctc
gtgcattatg
aact t caaat
gtgctgctgce
gtccgtatct
aaat gacagc
tt gagaat ac
t aacacaagc
tttaatattt
ataccttttg
t at ggagaat
tctacctgtt
ttcacttgca
t aaagcagac
agccaggcecc
agtgctatcc
ccacacgt aa
caaaaaaacc
cctgccat gg
ggagagcat g
caaggaagt ¢
gaagt gggt g
gcaagcggcc
t gcaagt ggg
cagat acgtc
cagat agaag
t agt gggaac
tttttggaag
tttgctggtc
tgcttttttg
tctgttgecce
gggct caagt
ccacacct ag
ggct ggt cac
gat t acaggc
cttttaaaaa

cacct ggaac
t gacagcagg
tggctgectc
gctttgtgge
aaat gcccag
ccataatatg
t aagt ggt cc
accttttccc
gctttget gt
cttgagtcaa
gtcttacaaa
ctattaaatt
tt gaat gaat
aattttctcc
aat gt cccat
taagtgtttt
agaaat ct ag
t agat accag
gtgtatgtac
agact gaaaa
ct ggcccaag
t caaat at aa
t cccat aaaa
gcgacagaac
gtcttacata
cagcat caca
at ccgttagce
aagattttga
aaagat gaat
ttctctcttc
ttcccattge
t at aaaggac
cagattcctt
gt gagaaaat
cattgcacaa
agt t aagggg
t gt cact gca
ggctcaatta
t acggaat ac
at ggggaaat
t ggcacaaca
tctctgtgtt
agaacaagag
t ggggaagt g
aatcttttgg
aat acgct aa
tcataatatt
att ggacaag
tttaaagcta
ttcccaggaa
ggaggaacca
acat ggt gga
t gggt cagaa
accctgactc
gctctttcag
ggcaagaaat
aggt aat gat
tttctgtaca
tgttttttgt
aggct ggagt
gatcctccca
ataatgtctg
aaact cct gg
at gggt cacc
att gt ct ggt

agaaaggaca
t cgaat gt ga
aaaaaat gat
gtacat gt ga
taagcct t ag
tctttcccect
t aaat gct ac
aaaggt aat ¢
tcaaagcttg
attagtattg
at caaggt gt
caacct ggca
gaat aaaat g
tacttctttt
cctacaggtt
gatttcatcc
attttgetct
cctgetggtt
at at gcct ag
ggttttgaag
gttctcacag
aaagaact gc
at aagcagcc
ctaagattcc
aaaccattgg
gcctatctgt
at gaagcaaa
tttgtttact
gt gt cagctt
cagcct ccct
caggccct ct
acccagat aa
ctt aat gaat
gagct ct cct
gtttcctttg
ttattagttt
aat cagt agc
aaaatt aacc
tt aaagggca
tt aat at gag
gggt at t gat
tttaagt ggg
atcagttatt
ggaagt gaga
cttccctggg
cacgaat gat
tt aagaaagt
cttggtctgg
t gagaagaga
ggggact gaa
agt gt ggccc
ct gcaggagc
agat gat gct
cact ccagac
caaacgggca
tgctagettt
t gact gaat g
actt ggaaag
ttgtttgttt
gcagt ggcac
cctcagtctc
tcttatcttt
cttcaagcaa
t cacct gacc
t aaaaact at
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ttttgttaga
t gaggaaaga
at gacagt gg
ctgttggece
ctcecctactt
aagttcgccce
cct gggt t gg
cat aaagaca
act ctactgc
ggttactttc
gat ctagctg
t gagccaggce
tctaacactt
gaacat gt gt
gctgtttget
ttgtaattag
tetttetttt
gggt act agg
tacctatgtg
ggat gt gaaa
gtctttaaat
aat t aaaaaa
ttttgaatgt
tgttactgca
ctactct ggg
agaact ctcc
aaaaat t aac
gggt gct gat
acaagtttac
gtaccttaaa
ttaccat gaa
caatcttttc
gtcat t ggcc
ccaatatgtg
taacctctcc
t caat t gact
atgttcat gt
aaaagaacaa
tattttaata
gtt aaaaaat
tt aaat agcc
tt cagaagct
t ggtt ccaga
gt ggggaaag
t aggcat gac
aggtttacaa
aaaacaaacc
agtttaattt
aggat gccct
ttcttaaaag
act aaacctc
cat at at agg
gaaggacaaa
attcaacatc
tt cat aagga
tttcattaag
t gaact gaac
ttttttttga
ggct cact gc
agctcatttt
tctcgaactc
ttacaggcgt
atattcgtcc
tttaaaagac
tcagtatttt

attcaccgtg
attcaattat
tttcttgect
atttgatctt
tcctccccac
aacaaaggtg
gaat cccgt a
caagat t gct
tttctgtgtc
ccttcttcga
cttccatttg
gggct t ggac
gaaggccctg
gactgttttt
gectttattt
ctttaatcgg
ttcttttccc
cttgat acgt
acaaacct gt
caaaaaaat t
ttgctcatag
at aacact gg
t gaaaat ggt
agttcattca
ccaatcattg
catctcttgt
aat at aacat
gggacaat at
acagaggaga
aat aat aaat
caat at gaac
cttacctact
t cagt caccg
ccagaccctg
ct gagggcag
ttgcctggta
cct ct ggaac
ctttatgcat
act agaaggt
aaat gaaaca
ttt gaaaaat
cttacagggg
gaaat gat ct
tctgcggttt
cttagtgttt
gat gaggat g
cacct t cagc
ggatacattt
tgtgttattt
aaact t aaac
tttttcceccc
ttgaatattt
aataatgttt
ttccctggge
agccaaaaag
caagacagag
aagccaccaa
gaaggagttt
aacct cagcc
tttgtatttt
ct gacct cag
gagccaccac
aat at t acct
tgcattatgt
tgttctttta

t gat aaat ct
gaaaggcagt
ttacgt agga
cacaacaacc
acacactgtt
t gt acgagcc
gatatttctt
t agt agagac
aaaaatgttc
ttcagecttt
gtgcctacca
at gagct gaa
t aaaacagcc
gcttgttgac
ctttgaattc
aagt gcccgt
aagaaaat gc
gggt ggat ga
acat gt gccc
aaaagaacaa
agcatt gact
gctcctettt
ggagccttca
at caacaaat
ttctaggggc
gaat cccaca
aagggccaca
taacttcttc
tttaat gggt
gt att agt at
tt aaagagac
catccttctc
aaagt cagga
gatttaacac
gaagt ggat t
agaggcaaaa
ttaaattttt
gtgacctttt
gaaatctttc
actttttttt
aagt act aat
tcagagtgtg
cact gt caaa
tacct ct ggt
tttttcttct
tatctgtttt
aaccagggcg
ggcccagaac
gcagggct aa
gcgaaat t ct
ctactttctc
aact cact ct
taagtggttt
acaacatgtt
gaagggaaat
ttcaccatca
ctatttcctc
tgctcttgtt
t cccgagt ag
ttttagtaga
at gat ccacc
acct ggectc
aaaatatttc
agtttttaca
acagctttac

ttattaacta
tttcatagaa
ttttaaagtt
ct aagcaagg
agttatttgt
aat aagcaca
tatcctgtge
t gaaat at at
agggaaattg
gcagcgtttc
t cagct caag
gggacagt ag
cctttcaaca
acct gact ag
ct cagagt cc
aagt gt agtc
cgcat t ggac
aat aat ct gt
ctgaacttaa
acact aat aa
gagacact at
tt aggt gacc
t cagt agggt
atttat aaat
tggagctata
tt gt gaggaa
aagt aat gaa
cttggtcttt
ttttcttcat
aat at agccc
ttttactatt
atttccccat
ggaaggaagg
ttttagggat
t at agat gcg
ccagcat cct
aaaacaaaaa
gggttcttta
ctacaacatg
tctgtctccce
cactggttcc
cgtt ggaaaa
ttgtaacctg
atgatccttt
agagt ccaga
tatattcagc
t at caaggga
agcacagt gt
gggagtttca
gacaagat ag
atttatttat
gaat t cat gt
gtttaataaa
atgacttttt
tattattcgg
ggct ccccaa
tctctcectttc
gcccaggcetg
ctgggattac
gactggtttt
t gcct cggcece
ctctctttta
atttataaga
tatccttaag
at gt gacctc

tcagttaata
tttttttceg
t ct aaaaaaa
cagat at t gt
ttatgcccat
ggaagagct g
tgcttctctg
tgcattttga
gaat gcagt ¢
tcatgcttge
accct gt gag
t aggat t gac
ggggccaat t
caacggt gtt
ttatttatta
ct gt aaat gt
cat caggaaa
at aacaacat
aagtttaaaa
at at gaagaa
ctcctttagt
aaaaatattt
ttccgcagta
atttgtttac
acagaaaaca
gt cagaaaag
aacagggcaa
gagatttttc
t aat agtt ga
ttacat cagt
tttggct aaa
ttccatttat
aaat gaat at
aggagat t at
gaaacagagg
ttatttaggc
tttaaacaga
ggaagccagt
taattttaag
ttttgactcc
t accaagacc
acaaacccac
cct aat acct
tcccttcact
ggt ggaat ga
tgtacatttt
gagttatttc
ttccataata
gcat gggcca
gaaactctta
atatctcttg
gcagaat aag
gcacatatta
agagt agagc
gcagagggac
accccaggct
tctctttctc
gagt gcagt g
aggcgcect gc
catcatgttg
tccctcccaa
t agaccagac
cat aacccaa
at cct aat ga
ttagttctag

aaagt atatt
ggt gaaaaaa
aattccat at
attccaactt
gt aaagaaga
atattcattc
gatat gt gtt
aaact agt at
ttttgtttct
agcagagggg
gatgcgctta
gt gcgaggt ¢
ggaat t agat
at gt t agcat
ttttcaaagg
tgctcttcca
aat aact aat
ccaacaagtt
aatttaaaaa
gtccttcaga
aact aaat aa
ggt acatgtt
gt aaagggca
t gt aaagagc
tgacaggtta
t aaacaactt
tgcagt gcaa
aagcagt act
aaacagt gtt
tt aaaat gag
atgtttagcg
gacaacattg
ttattgaacc
ttaacct caa
ttctgcaaag
aat ccaagtg
aacat attac
tagtcatctt
ttctctcata
t agagt ct gt
agacacct ga
agtgccttcce
t aat aaaaag
ctttttattt
catgtcactc
attctactta
catccccctc
acatttgaac
ggaaact act
ctgcatcctt
tgttat gaaa
tcactcttca
aaaaatttca
ttcgtggt at
aat agt gacc
ctgtgttagt
tctetttttt
gt gcagt ccc
cagcacgcct
gccagget gg
agt gct ggga
tactttaaaa
cattgtaata
att cagat aa
agtttgat ct
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caggagaagg
gt gaaaagga
gttctccaag
tctttatgat
gaat cacaac
agtacatatg
gttcatgtaa
t gagt t aaga
ctttcagcac
tttccagaac
tttetttttc
ctcttcgagg
tgtctagett
aatttcattc
ttttctcaaa
tattaaatta
ttattttaga
tctctgagge
ct cgct ggat
agacagagt t
cagaaat at ¢
aaaaatttac
aat at caaag
agcacaagat
tccttcaagc
agagaccttc
ct agagt aga
agtttttget
atatttagaa
gctttgcage
ggtcatttgt
tt ggggggga
gttttttcct
gaaggat aca
tcttgctcte
cct gccaagce
ggaat ggaag
cccact aagg
aggat act aa
gtt ggt ggca
gaaggt gct g
t gaaaaggt g
tcagtgctta
aat gcacagg
cagct at act
tttctaaacg
ggtgttttta
cagctgtttg
cttaattctg
aaggccccag
gtttaggaaa
caat ggcaat
gaaaat ggaa
acaaaat at a
ctetgttgtg
tgacttttgt
gcaccttgcc
gt aaaccttg
gtttcccaga
ttctggatca
aaat aaact ¢
ctcatttacc
tgccgattct
ggt ggccat a
ctccaatttt

gaagagt aga
caaagccccg
aagct cggag
t gcaaaat ac
t aggaact ag
ctaaagttca
aaat at at ct
t at acat aaa
atttactttg
ttgttcatca
tccccagt cc
aagaatttga
gttttatcta
ctttttaagg
aaattggttg
gaat t gacct
gt ct gacagc
tcttctgegt
cgt agcacag
attttctgta
tccattccaa
ttgtgtgaaa
t aaaat acac
ctctttettt
ccaggccaaa
aggggegt tt
gaat t agt ag
gtcttactgce
gagccacctc
ctcaactctg
ttgttccaca
cagtctcctg
gggaaagtta
taagagtttg
t ggagaat gt
tt gggaat gg
gggat gaagc
agtttgatta
gt gacat ggc
ct gagggcag
ggcagct gcc
ttctaaggta
gcgcaaggca
cagct gggt a
cacaacagtg
ttctatcact
tccttgtett
ggt ggct ggg
ttgctctgcet
aagt gat gac
ccatttatct
gat aacagct
tttctctggg
aaat agcat t
taatttacct
cctttgtcce
t ggagct t gc
ctttaggagt
t ggcccat gg
ttacaaccac
ttgtcataac
ccagaggaca
aat t gggggt
gcagcacaga
atgcaaattt

tttggattct
cceccttctgg
tgcctgtttg
att agcgcecet
gaagtcattt
tacccattgc
gt at aaat at
atttacgttt
ttacat aaac
tt ccaaat gg
t aggt agcca
ttcttcccat
acatattttc
ctgaat aat a
tcatttccac
gacagaggag
aaggaagaag
ggggcaggca
gacaatctta
ggaagagt ca
at ggtt aaaa
tgattcagtc
acacacacac
tttgtttttt
tggcaccttc
gctgacttct
gaact t gact
atctaaatta
ccccact gca
cctcct gact
ttctttgtgce
gggaaacaga
aggatggttt
tt caaaaaaa
gaaagggt ac
caaaaaggcc
gggaagat ag
gacctttcct
tggatttttt
caaggaggcc
ccaaggcat g
gaat caacaa
agcacat aat
cacat gacaa
at aaagcaga
attcgt gt at
gcagat gaga
ctggaatttg
gccgeccagce
t cggggcaaa
cacgt agaca
ccgcagcect t
gaat agt cct
gcattgtttt
tgttcccttg
aaagaaaggg
cat caacat a
cgaagccctt
gccagaat ct
gact gagctg
aaaggat gcg
ctgattttca
ctgtcttget
gagagagt gc
gcct aat aga

gt gccgt gga
agctcagttc
t cgccagt ac
t cggagat ca
cagccccttc
t cat aagagc
gcat acgt at
tccaccaatt
cattattatg
aaact ct acc
ctattctatt
aagt ggaat ¢
agagttcacc
ttccatacca
tccccaccca
gt aat ggagg
acaaaaat gc
gt cacaaaga
gtgattccta
aagagttcag
ttttttaaaa
cagact gt ag
acacacacac
tctetttttt
tctgtgaatg
ttcattcttt
caagt ggacg
ttctgtctgt
ggat gcat ag
tcattttgaa
ctactgggtt
cacacaaaca
cacagagaag
aaaagaaaaa
cat at gcaaa
agagt gacca
t ggaggct cg
gcagt ggaat
t gtt gat gaa
agat gggaag
ggcagt agga
gatt gt gcac
agat gct cag
gcagt acaag
ggttcacatg
ttctttctta
acact gaggc
aacccaggcg
ttttgagect
cct aagt ggt
tgccatctga
ttccctggea
agaaagagat
ctgtgtattt
gccat gggt a
at gagt gt gt
gct agct aaa
ggctttctgg
gagctccttg
tgttttcaag
gcagccagat
t gt cagcat a
cgaccaccct
cggcct ggaa
at gcaaat ga

caggcgcact
tctttgggat
tgtaatttgt
ttgtttcttg
t gt gcagagg
t cagccaacc
gt at gt at gt
ttaaat gt at
taagccatta
catt aaact a
ttctgtctct
agacaat at t
cat gt cat gg
tttgettttt
gccaat agaa
cct gt aaatt
tcttaaaacc
tctctacgge
at gat gccac
ggaaagt gag
gtttaggett
t gaaagagag
acagagagag
tttgaacaaa
tgtgtgtgtt
ttcatctcct
gggat gt aat
gcataaatta
agtggttttt
accact gt ac
tct ggacat g
gatctattac
gtgecegtttg
gaaaaaaaaa
t aagcagagt
gaagagaggc
ctct ccaagg
gccagt aaaa
aatactgctg
gt ggggt cag
act cccagga
agt t gat cat
t aat at t gac
caagt gttaa
gcctgtactt
caacagt act
tt gcagaggg
gttttggagt
t ccaggaagc
ggcaggat gc
gat gacctta
t aagaaact a
aggt agtt ga
ttccttccac
ggt t gggcat
gcatttagag
aggaggagag
aat gaagggt
gcat t caggt
ccat aggt ca
t gcagct cgg
gggaagagat
ggt aaat ggt
acccagccaa
tttcacagga

ggtttcccgt
tattcat aat
gagt aaaaga
at gacggt gt
gat gt cat ga
ttctcaacca
ggtgtgtgtg
agttcagtgg
ctgacatctg
taactccctg
ataaatttga
tgtccttttg
cat gcat cag
t aaaagt cca
acagcaaat a
att caaagaa
agct caggag
tcctggagtt
t gagt cat ca
tagtaagtta
cagtcatctg
gaat cccagc
agagagaagg
ctcttacata
aaat aggcag
acctcccttt
ttctaggggg
agtt gtacac
gt gaggagct
aat aaaacgt
at ct ct ggcc
agt ccagt ga
gcct ggget t
aagcaagaga
aat t gaaggg
agt t ggggat
ctctatgtgce
ggtttctage
gt agcagt gt
gt gcccaagt
t gggact acc
cgct gaacac
t aaat gaat g
agt gacaccc
tgcccaactc
gggaggt ggt
ggacccatta
actt ggagcc
tgctgctttc
agagaagcct
gt agaaat aa
gttttgtaat
gat aaaaat a
ctttgtcctt
cactgtgatt
gtagctattt
gccct t gagg
ggtgagtttg
gt gt gt gccg
gagtcgtgta
agttccttca
tccatttgtc
gat aaat act
gctctcttgg
at acggat cc
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cagggacacg
agaggccagg
cccat cagcc
ctgcgagcca
tt caaaaagt
ccaaacattt
ctaggcactg
aaaat ct act
ccaat ct gaa
agat gt agt a
tgttgaagtg
aaaaatttaa
acagagtttc
cctcegectc
aggcgcecgce
cgtgttaacc
aagt gct ggg
ggacagcact
cat agtt gga
tacagttgtg
cagtctgctg
t gt aagaggt
gtttctgggt
ggaggat cac
t ct acaaaac
tt gggaggct
gccatgattg
aaggacttca
tt ggaaat ag
cat ggaaat a
tatttctgtg
acacagt aat
aggcccattg
gttttcttct
ttggtggatc
gacaaggcag
tt ggggat gg
at caagaaga
acgggcecttg
actcttctga
actaacattt
t aagct at ca
t gt gct gggg
cccttgacag
ttgtagtata
ccttgtccct
ttttttgaga
t cact gcaac
gggact at ag
agt agagat g
cttggectcce
ttatttctta
gct cat at ga
taccttctat
tttettettt
ggt gt gat ct
gcct cct gag
tttagtagag
tgatctaccg
gcctactttt
aagct attgg
cct cact gag
tctggcat cg
caaaacactg
tctctgt gat

tgctcatctg
caagt ccaca
gat gccacgc
agacttctgt
cctttattct
actcatccta
agaaaaggct
cctgeectct
tt gagat gcg
t gaat aaat g
atagtatttt
aat t acat at
gct gt gt cge
cagggt t cat
caccat cccc
aagat ggt ct
attacaggcg
ggt ct agact
tattactata
tagccctttt
agct gggcag
cactgttgcc
ggacgt ggt g
tt gagcccag
acaaaacaat
gagat gggag
tgccactcca
gtagtttcta
aactttcgac
tttactttta
tgcatgtgta
caaagcct at
gggaagggca
gtt gggagtc
ccacctgtca
gt accct gga
cttaggaaaa
ggaggt ggat
ggttgtattc
gctttcattt
tgtgattcta
at gat ggt at
gcact gaggt
acacaagttg
at at ct aaaa
acactttcta
t ggagt ct cg
ctctgectce
gcact cgcca
ggggt ttcac
caaagttctg
tctcctatct
tttagt aaat
gaat t aaaaa
cttttctttt
tggctcactg
t agct ggaac
acagggtttc
gcct cggect
tctttttaaa
at ct t gagat
ggtt ccagcce
tttctgttgg
t ggcagaagg
cacaaaat aa

ttttcagcag
gagaggcagg
ctggaatttc
gttttgggaa
tcctettatt
cacatcttga
gctct gt gcc
ccagt gccgt
att ggagt gt
aat gcaaaat
ggatgtatta
gtggttccca
ccaggct gga
gccattctcc
agctaaattt
caatctcctg
t gagccaccg
gct aaccat t
t aggaggat a
t aaagtt cat
ggaaggcct ¢
agcct gecct
gct cat gcct
gt gt t caaga
t aagccaatc
gatcccttga
ctccagectg
actcttgcca
ttctattcta
tttctgtacc
t gt aaat aca
agt ggat att
gggt cagggt
aactactgtt
gaaaatcctg
ccaaagaggc
aggt t gggga
at gggt gaga
ttctgacccg
cttcatctgc
tgagtttcga
aaaggttttg
ct at ggcaaa
ggt ct aggat
acatttatac
tgaattat aa
ctctgtctcce
caggttcaag
ccat gcctgg
cgtcttggcece
ggat t acagg
t cagagtcta
cact gcat gt
gcttttggac
gaggcggat t
caacct cagc
tacaggtgtg
accatgttgg
cccaaagt gc
gaatttattt
agcttt gt at
acctcttccg
aat gaaaaga
tttggtctac
ggcgct gaat

tgttcct ggg
tt aaaggt gg

att at gagca
caggaaaagg
ctacagattt
ttgggcattt
accaaggt gt
ggct gt gget
aaaat acaca
attttatcaa
gtttaataaa
ttatatttct
gt gcagt ggc
t gcct cagcece
tttgtatttt
aact cgt ggt
t gcggggccg
tattgcacaa
gaaagacctt
tcatattcat
accatacttt
aagagtt aag
gt aat ccccg
ctagcttgag
at ggt ggcgt
ggct gagat g
gat gacagag
ggct ggacca
gtgtctatta
aaagat gat a
cacaaacatg
cagt gt aaag
gagacaagca
agggaaaat t
agact gggt t
aagggat cca
ggtgcagttc
gct gt gt agt
ccaggcact t
aaat ggggaa
aggccagaga
cttctcactg
t gagat cat t
ttctttgcaa
ctacttgtct
t aat aat aat
caggct ggaa
cagttctctg
ctaatttttt
aggct ggt ct
t gt aagccac
gtgttacaca
tctcggttta
cat ggat gaa
ctcactctgt
ctccegggtt
tgccaccaca
t caggct agt
agggattaca
taattgggtt
tttgtagaga
cctcattata
tt ggcagagc
at accaaggc
tattctcttc

cttttagaag
cttgcgaagg
gcggctttce
t caacacaga
tctgcgat ca
agt cact aaa
gacaccat aa
accaggct ca
ccaggtttac
taatttttat
at at act aaa
ttetttcttt
gtgatcttgg
t cccaagcag
t agt agagac
ccgcecgect
gttcccatta
t gt ggt cacc
tcettttttc
gttcttgtgg
t acaggt gag
ccaagaat aa
cact gt ggga
caacttagca
gtgcctgtag
ggaggt t gag
t gagaccttg
ttacagct gg
aaaat acact
gaacacagcc
ct ct gcagcet
gt aagacttg
t gt ggt caca
cct ggcageg
tagtccttga
acccaggt ag
t aaggaagaa
t gt t gaggac
gct gttt ggg
gttgagttac
at cagcaaga
ctgctctttc
ggcct ggacc
ct at agccaa
ttcttggttc
aattattact
t gcagt ggca
ccccagectc
tttettettt
tgacctcgtg
cgaact cagc
gat agt aat t
gaaggatttt
t gacat aaga
cgcccaggcet
caagtgattc
cccagct aat
cttgaattcc
ggt gt gagcc
t cgt aaat gc
at cat cccag
ctttgcttag
tgccct ggac
agccaaagt a
atgttttaag

cagccacttg
aat ggct cac
ctttggcagt
ctaatgcttt
cagt at at at
aggcactgtg
cattgtgtct
cgt aat gt gg
tggatttcaa
aagaattttg
cgt gaccact
tttttttgag
ctcactgcaa
ct gggact ac
agggtttcac
cggcctccca
tatttctatt
tttttattcc
tt caat gagc
ctcccattgt
cat act gaag
aacttcagta
gaccgaggct
aaaccct gcc
tttcagctge
gct gcagt ga
t ct caaaaaa
gt t gggaagg
aaaatttatg
cact t agaag
ggct aat aaa
ctgaattttg
accagggggc
t ggagcaagg
gggat ggaag
t cacccagca
gagagaattg
atttagggca
cat gt cat at
agggt ccctc
attgtattaa
tgctgtctga
attcacttgg
tacatacata
tctctgttct
attattatct
caat ct cggc
ct gagt agct
tggtattttc
at ccacccac
caaattataa
ctccaacatt
ccctgtctta
atttaactac
ggagt gcagt
tcctgectca
tttttgtatt
t gaccgcaaa
accctgccca
agggat acaa
gagcacattc
caccgagaag
aacagcactg
ttaattgcat
aat gacaggc

21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740




ttttgctctg
aaaaaaaaag
aaagatttaa
ggaagtgttt
ttagattttg
ttttggtgta
cagccccaga
cagtctcttc
cattt gaaaa
tttaatctca
aggaaaat ag
gttattctgt
ct gct gat gt
atttcatcct
ttgttttcce
t ct gcggggt
gcacatcttg
t ggggacaca
ccgt cget at
ttctgtctct
t gcgt ggt gg
cttcctgatg
gccattcctce
agggttcttt
t gggt ggt gc
gagt gcagat
att agaaagg
gccattcettt
ttaatcatta
gagt aat aac
tttttttgeca
ct gaaaacca
act aaaacca
actgtcacta
gt gagcccag
ttcccat ggg
ttaggattct
attatctttc
ctttattgag
t gt gacaaaa
ctctttcatg
aaactcttgt
ttgat gagta
aaggt agctg
aagagt gat a
cagt caaaat
aat ggaagcc
aagt aact ct
at aaat t agg
ttctttctat
at gct aaggt
cagat ggt ga
gggaaagagg
tgttcatatc
ttcttttcca
ctgct gagtg
gtttccttce
tgagctttgt
tttctttage
atgttctaag
agttccttta
gt gcgggacc
tgggtatttc
tggacttcct
act catcgtc

ccagct ccaa
agaaaaaaag
agct gaactg
ccataaattt
aaat gggact
tttactggag
acaagcacca
cacaaagctg
cccacactca
gt ggaagat a
at caagcagg
tgcagcactc
tcagggtttg
gggcagt gca
at cccagctg
gggagt gttg
cacgttgcat
ccct ccaacc
tattactcat
gggccegt ge
gagagcgct t
ctctttaccc
agt acgat gt
cattgecttt
caacat gaac
cccagct age
aaagcctttc
cat at ct aag
ttctgggaca
cctgcacata
ct ggggt t gg
gt gaact att
ctccagttga
tcatgatctg
cactgatata
aatcttctaa
aagaat agga
caacacaaga
aaaaaaaaaa
at agttccaa
tgttcccgag
atttaacttc
ttggtttcta
t ccaact agg
actttttgca
aat aat t cat
aat cat at gc
t gt gaaaacc
ccacaggaaa
t cgt ggaaaa
aggaaggttt
gccgetttat
gccgagt ggg
ttctcttgtt
ttgccttcta
aagcct gaac
ttccatcctg
cacacaggat
t cgagat aaa
ggaacaaacc
atactgtctg
tttttcatcc
tgcaaattcc
gttggcagtt
at ccctccaa

gcat agt gca
cacaggagtg
ttgcat gaga
acatactctg
tttcacgttg
aaaact ggtt
t at gt gagt a
cctcctcaga
cact accaca
t ct cat agag
t gacaacct g
caccct ccct
aatatgtttt
gt caggct gg
cttgt gt gct
t cccggggct
gaagct caga
aaagt gaggg
cacct gcagc
ctact gcagt
tcttcagcac
ccatacttat
gt catggctg
cttcaacgac
ccatttcctt
at ggt acgtg
t aaaggt att
at gat cat aa

at agggt agg
tgaatctttt

ct ggggct ag
ttgtaggttt
tctattaagt
t ccacat cac
aagtggtttc
ctgtttccce
aagagagaca
aaggaat aca
aaagaaat ac
ct aaact aag
tcttttacag
ctct gaat ga
gt gcaaat ga
tcacgttccc
aaat gt agt t
tt ggggaaca
gcct caagca
ttatccattt
aggat ggcgt
cagct gt ggg
gttcttgaga
caccat ctcg
at gagggt gg
tttgtatctg
ccaaat agaa
t gagcccat g
ctatctcatt
tactgtgatg
aaccagtttt
tcgectcatt
tcttgactca
ccacagcttc
agttctgett
caaat t aaac
aaccttcctt

t cacat ggaa
aagatctctg
ggtacctata
ttaaaacat g
ctggctatac
atgatatttc
ttccagat at
gcctgetgtce
acacat acac
aact gt t ggt
cat at t gggg
t cacagcccc
ggtt t aagat
aggagtattt
at ct t ggggc
gagt ccagcc
gcccagettg
t ccagcggcece
agcaggaagg
t ggcagagag
tttcttcaca
ttcactccca
aagaaccat t
ggtttatttg
ct gt gcgcaa
t gagt gcgct
ttgtcttgat
cat gt ct cat
ccaggat ggt
gaaggat t gg
gagtttgtga
ctgtgtcgtt
cattcgttag
tggcectttce
tagtcttctt
aaaccacctt
t aagct agat
t ct aaaaaat
t cat gagt ac
t aact caagg
at t gggat gg
ttcaggacgg
tgacctgttg
at caacactg
tttaaaaata
attt agagat
tttgatattg
tttgettttt
acctt caaag
t gccgggt gt
cctatcactc
gaggcttttg
gagt aggaaa
t ggcaact gc
gtacttattt
aaaggt gatc
caagt gaaat
gtccttacta
aggaat gaat
tccattttta
ttgtctcact
cgtatcgtct
atatactatt
acat aat caa
ggact caaca

aggagat gct
gt agccagct
aaagat cagg
ttctattttg
tttgatccca
tat at gt act
ccaaggt cct
ccgtcttcta
tgtttcttgce
gattgcttaa
attttcctat
aaaaaagaga
gttcagt gga
tggtttcata
cact gagaac
aggggt gagg
gctcttgtga
accaggttgt
gt gcccagac
ct cct gagcet
gggtttcctg
gaat caagga
catt caagac
ctgtccattt
gccceccctt
gt at aaagt ¢
attcattaac
ccaagct gag
cccaggcaag
gcatgatttt
tgaatccttc
agaaacat gc
gtcttacctg
tcctat cacc
ggact ct caa
gt agacattc
tccattcctg
tctttcagca
t ccagggect
ctatttgett
tacactttgg
ggct gt ggac
aagggcat ca
tattgtgaat
accgt gaact
tctttcgaca
gaagaaaat ¢
tgcacttttc
agccagttgg
t gaagt cagg
ttctgtggag
aaatatgttg
gaaacattcg
agattaaatg
aagccttgca
t ct ccaaagc
tcctgecatg
t gaat ggagt
tctcttttgce
cattgagcaa
ttttttttcc
gt at gcagct
t cctgat gac
aatatttaat
gtttctcttc

agatttgcaa
gcttcct aaa
agccgggt ga
gaat cttact
ttttcctttg
tgtctccecee
ct ggacaccc
ggaat gt acc
tggtcgttcce
cttggttggg
gct gaaaat t
agt acgagtg
att agagaga
ttactaaacc
ctggct ggge
tcgtcttggt
acttcccctg
gacat gagag
cacagaaat ¢
ccttcectaa
cagt gggagt
gaact gttaa
att ggt gaag
gct gagcacc
tctattacca
t ggaaccaca
ctattagatt
acacttgtta
ctgatgtcta
tttettettt
cagtattttt
aaacct at cc
gactctcttc
tagctctcct
tttaacttgc
atttctttgt
tttcagtaag
ttttttcceg
cggtt gat ag
tatctttgta
tttaaattgc
ctgttgacac
ggcatatctg
ctttggtaag
tcagtgtccc
aat acagaga
agcat ct act
aat ct gcagc
gttggetgtg
cttttgttce
gaggagttca
at aat gacct
gcccacacag
aattaggtta
gatttttttc
aagggct cct
gcatttatcc
gtt aaggt gt
t gt gaaaaac
at ggt t ggga
tgattctctt
gattct caaa
cctttctatc
ccaagact aa
ctgctctcat

25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640




cactattccg
ttttgagccc
ccttcttaac
ttatcttata
gt ggagtctc
ctcecgectce
ggcat gcacc
gt t ggccagg

agggct gggg
ggt aagt ctt

acct at gt ga
aacccgccct
attctgttce
tgacagtatc
ctttttettt
t gat at acaa
ggcccgggge
aaaaaaaggc
tggtggettt
tcattcaaca
gtttatcagc
t agact cacc
gt aaat act a
acatt at gct
t cccaat ggc
aaatcatttt
t gcagcat gg
ttcccttggt
t agcat cagt
aaggaaggaa
t gtt aat gga
ct gaaggaaa
gggatctgta
atattgcact
agaaatcttg
cctectcteg
agacagagcc
ctttcctgga
tcact catac
tggtttttag
aat t caacct
ttcaaaaatt
ggttttgata
t cacccccca
cccttagecce
t gt cat agat
caat gccatt
ccaagcttca
agaattctaa
ggggcaact g
tagagctctt
gagaaaagag
agatgttttg
ggagacct gt
ggagggaccc

t cat gt gggg
gactcccttc

ct ggaaactg
ccct gaaggt
ccttcagggc
cttactttct
ttcaactcct
ctacattcat
ataggttttg
aaggt gct ca

at cacccagg
agcatccttc
tcttccctag
ctttgtgatg
gct ct gt cac
caggct caag
accat gcctg
ctggtcttga
ttataggcat
cattttcctt
cattttcttc
gccttcetcetg
cat cagaat t
cct gtt ggga
ttttttgtgce
atgtttgcta
tgttttctaa
ctcacattag
gctatctctt
attacatatt
aagcaaaaca
atctttgcat
ttagctttat
ttcttggtag
t gt gat ggt g
ccaagt t gct
aaactttcac
tgcttgctaa
aagaat ggaa
aagctttgtt
t aat gt gcct
gt cacaaaac
ttcaaagttc
caat gccaaa
gt gacat aaa
cctgctcatc
ccaaactctt
tcatctctta
tccccacata
gtttttaaaa
ctcattcctt
attcttaagt
aat gaacaga
aacatatttc
tggcaacttc
tggtatcctt
tatcttccta
gtttccttgt
tactttctaa
at gggcagat
gt gagaaaag
aacaact gcc
ggacagtttt
agtt cagacc
aggagaccca
at cat ggggt
ccaccat cct
ccgcaaacca
t ggct cagag
t ggcaccagc
gct cccaat ¢
ttgttgaacc
ttcatgttta
tatcataatt
attcatattt

ct caaaacct
actgccctcc
gggaat t cat
atttaattaa
ccagct ggag
tgattctcct
gctaattttt
act cct gacc
gagccaccct
tatccagctg
atcattccct
ttctggggat
ctccatccct
gt gaccccgce
catttttcca
tacttttcct
gttgttattt
t aagagct ca
actttacttg
gagagcct at
agat ccctgc
tcactttact
atttatgttg
tttgcaactt
tt gaaaactc
ctgaaatatg
t aggct gt gc
atattctaaa
aacaact gct
at at aaacac
aaaatctttg
aaaaacaact
tttttcattg
acccaacaat
tgttccaaaa
tatgtctgtt
aaatcatttt
agattctttc
t ct gaat cct
ttattttatt
cttgcatatg
ttacctacag
gaggt aacca
at gat gagag
tcttctcttc
ctctttcage
aaacat ct ct
t agaat gt ga
ggaggt t ggt
cagagaagca
ggat ccaaga
acaagaagca
gct gt t gaat
cgtgttgtag
gat ct gcaat
agcaagat ag
gtgccatctc
aatcctccta
gtcattgtat
ccactttcca
ctcgecccta
ctcctgectce
ttcattttgt
attcat gt ct
ggtt aaat ga

agggt gcat t
attcctccct

tcacctgctc
aattcttccc
t acagt ggga
gcct cagect
gtatttttag
t caagtgatc
tttttttatt
ttcaaattcc
gctactcctt
ctttttcctg
t aaggcccag
tgatttctaa
ggccttgtca
tcttcctcett
taggcttgtg
gtaacatttg
ttcacttctc
t at gt gccag
ctaaat gtgc
cagctcttaa
ttcttctgtg
gagtttctga
tacttctttt
gacaaaagac
ctactgacta
acgaaaacaa
tttcaaagct
at gaaaat at
ct gggt cagt
cagaagaagc
t agct gt aat
tttgttttca
tcaaaatgtc
ctgtctgett
caacttggtt
cagccct gaa
gcttctaaaa
atttttttat
ctgtaacctc
t aaaatt cat
ctact ct aat
tttgtactca
tatatcccta
acctgttccc
gtt gagcacc
cccagccaga
t cct gaggag
ggaagt cact
agggggt agt
aaacgct gga
gagt gccagt
gaggtgtctt
ggggat aat g
gaccct gcct
tgccttctct
cctceccttce
accaagct ac
gtctacctcc
ctcctgecct
cccttcaatg
gtctacatcc
gttt ggacac
aatgaattcc

cttccagcett
cactggtctt
cagtttctcc
tgattgtttt
ccatcttggc
tt caagt agc
t agaggcggg
cacctgcctt
ttaaggct cc
tctctccatc
agcaagattg
ctgtttttac
atctgatctc
atctttacca
catgctcttt
ccaggttata
t at at ccacc
ct gaat ggat
tcctagettce
gcact gt gct
cagcattcta
agaaacagt a
attaaacttt
ttcttaaaat
ctccecttga
tccttgattt
at agcaagt ¢
aacagcagtg
tgatttgtat
ggtagtgttc
gtcattccct
taatgtgtca
gaaacagt at
aattcctaaa
caaaat gaac
aat gat at ca
ttctcatctg
agtctgcata
gtctctcttc
cctgetgcetg
ctagccagtc
catttttgtg
cagt at acag
aact gcccgce
gagttttgta
agcccat cca
tt gagaaaca
gt at aaaat a
gacccttcat
ct gagt aaga
agagagagaa
gagggacaga
atccttccat
tt gaat gggt
acatctgctc
ggcagagat t
ccttacttct
aat gaccttc
agagtttggt
cattaaagtt
aatcttacgt
aaaatt aacc
attttctgtg
ccctgeecce
t aaat aat ca

ct gct caggt
gct gccacca
gcact ccagt
tcttcttgag
t cact gcaac
taggattaca
gtttcaccat
ggcctcctcg
tcttttccta
tttcactgca
ctatgctctg
at cccagagt
acct t cagga
ccttttcage
gatattactt
aacatgttga
accatgcctt
gaat gaagt a
attcattcat
acgcat gt ag
gattcttcct
gacagttatt
gct gccaaga
tggttgcata
ct gct gaacc
cagccctatg
aatgcccatc
aattat agcc
tgtttttaat
gt ggcaagt a
ctttgtgatg
tcttcatgta
tt gt ggaaag
aact aaaaaa
tcatcaactt
ct gt ccaccce
t gagat agag
tctgagttct
cctagatctc
ctgctgcetct
ttcctgtcat
tagctttgtg
aacaggt cag
caccccct aa
ttttccaaaa
tcctettegt
cttagtttct
aggagcat ac
cttgctaact
aat ggt ggcc
gt gagagacg
t gt ct acaga
agt ggcctcg
cttattttga
cat gcaat ca
gggcaccaag
tgcctctcac
agaat gccag
gt acagct ga
ctctgtcctce
cccagct acg
tatcctttgt
t at at at aca
aact gt gt aa
cagcaagttt

29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540




gaacct agtg
aagt agcat g
cat caggcag
tatgtgtata
cct cccaggce
t ggacgttgc
agtt gccaac
gcacttctag
gatttgccct
agcctgtttg
t gacat at gt
tccccggeag
ggtgcagttt
ggggagat gt
cagccagaaa
tactgacatt
acgggccctc
gttcccccag
ccagctgctg
ct gt gggcgg
ggggat get ¢
ctttccattt
ct ggagcctt
cagcgggagg
ct ggaat aca
tgcttcacct
catttgaagg
cct gt cgagt
ggcgcat aca
acctttggtg
tgcttagcac
ctcttttctc
aggcagaggt
gggctt ccat
gaccaattta
agct cct cag
t cagggacac
ttttgattgt
ttccattgga
aact aggaag
gcttectcetg
gagggat aga
caccacat ag
gt gt ggtt ct
ttcagtgatt
t cagct agcc
ttttattacc
gaaggt t aag
act gaaat ca
tggaatgttt
gacatttggt
tgctcct aat
ataggtcttg
acttctcaga
agcagt ggaa
ttgaattggt
ctgttcagct
gctattatga
ccagggcct a
tttcacagaa
agt aagt aaa
aat aagattt
aagacaaat a
t ggacagat c
agcatttctg

aaggaagt gt
ccagct at gg
cctgtttcca
agagcaggac
tgctgttgca
tatacct gcc
acaagccatg
tactttccaa
gcat ggaaac
t gaaaccaaa
tcagtccatg
t gacccat ct
gcagct gact
t gggagcat c
gagaattcca
tttcttccca
attccctgcce
tgatctttat
cgt gt gagcc
ccct gaagga
tgcagecttt
ttttcctggce
ccaggattct
aggattttga
ttgcaaccaa
act agcct gg
tagetttttt
gct gggaget
t gccaggcaa
caat t cagat
acacacttgg
ct caaccact
ggt t gat gat
taacatcatc
at aaaaat at
aagt gccccce
act ggt accc
ccagaaaagt
at aggaaaca
caggaagaat
aaccaaactt
att gaact ga
ggaaagt t at
gggt t gggat
atttgtttaa
acgcaaacat
aaact ggt ag
tatttttgtc
gaacgt gaat
ttaattctga
atttttgttg
t acccaaaag
aaagtttcat
accaat ggag
at cccaggaa
acagat cagt
aaaat gggat
tatatatatc
tattttgaca
gtcattagta
atgtgtaatg
tcattccatt
aat gaagt ca
gttttcaagg
at aaacttcc

taaggcattt
ggcaggtttt
aacagct gcc
at agtt caga
gaaaggacag
cctccat cac
gaccacaaag
acccatgctg
ggt gcaccct
ctcaggattc
gct ggcagaa
catatttgca
ccttacctag
acaaggt ccc
gaggt cagcc
cccat cccat
aggggagct g
ttttcegttt
tgtctctgtc
cagcgaggt a
t gcct gcage
gtctgcectt
cacagt ct gt
at aaaaacca
atatttactc
cggtgttctc
tggatttaaa
gctt aagcat
agtctgectt
cttaggaat a
gtccttgcat
gcacccct at
gcgct cccag
caggaagt gt
ctgggcet gga
aggccaaggc
t gt gt gct ga
aagggttctt
aacgccaagt
cct cggggag
catggtttca
aaat t ccggg
tt ggt gagat
acggttccca
aactttaaaa
ctttaggcta
agtttcacag
aaggaagat t
ccatttgaga
gagat gggcg
ccatacttac
gcaagaaaaa
t aatt gcaaa
aatttctcag
caaaagccaa
aatttacaaa
aat aaattta
tatatatatt
t acat gat ct
gattttggga
gcatttgaga
gcecgtgettt
actttcttta
ccact at agg
agggaaaat t

cttttacatt
actcttccag
at at ggccaa
t at acccagg
ggagaat gcc
cat cacat ag
acatgcttgc
agat gcagaa
ctcceget ac
tgtttttgtg
gcct cct gaa
tatgttcccc
ctacagctcc
cttcegttcce
agagagagaa
ct ccagggca
agt acacaca
agaaagaat ¢
tcttgggt gg
gggagcect gg
aagt ct gaaa
gct ggagt gg
agccagagct
gtggttcctc
aaggttcccc
tgctct gaaa
atttcaaact
tgccacat aa
gtttcaaata
ggacttctgg
gaaagcct gc
tttggggt at
t cagt cct gt
t at aaat cct
gaggggaacc
t gccagcacc
cctgctgcag
tgct gt cget
ttattttaaa
cagttgagtc
tccattacca
at cgct ggaa
aacagacctc
t gagcagaag
agaagaagcg
agaat aat aa
gcaggaaaag
aaaaacccta
gct agcaacc
tttcagaact
tgcctttagt
aat aact aga
at gaaat t aa
aaagaagccc
at gcct ggga
at ggaat gga
gcttacatgg
tactgctatt
tactttgtct
gggtcgt gt t
t att gaat gc
acaaat caaa
tttcttaaac
atacttcagg
ctgatctttt

at gct ct cat
atttcttgtg
agct cct caa
agaagt aagg
act acct gga
tttgtgtget
t aaat caagt
ccccecagecce
acact cagag
t aagaaccgt
cacat ccccc
t gt cacaaga
aact aagggc
cagaact cag
ggt agcaagg
atggtcttca
aact gct gga
cttattccag
tgcagct gca
ttgtgaggtc
ccttccatgce
agcat ggt gg
gt gt aggcct
t ccgt ccaaa
cttgccattt
ttttatgctc
aat gaagttg
gcact gcaga
accccaggaa
ggt cccct gt
aaaagt at ac
tcttagactt
ctaccttctt
gccacccagg
caggaatt ag
atatccattc
tt agagt gac
gt ggagtctc
agtgctcttg
tcacatttga
aagaggccct
aagtgattta
gaggccct gc
atcattcctg
cagat acagt
acaact aaat
acggt acctc
aaagcttttg
aaagacccgt
cggaaaat ga
tcttagtgga
aatttttcaa
at ggagcat t
attaaagctg
attgagtttc
at cact gaat
accctgcaca
t att aagcat
aatt acaaag
gatgactttt
ttgttaaagc
ctgccattta
cat gggttaa
caagtatttt
ggt ccat gag

tttaatgtac
gttgtcaatg
gtgacccttt
gcatt gaaaa
ggt gggaaac
gtcaaattta
t gagt gagat
cat gcagaca
at gagagat g
accacat ggc
at ccagt acc
tt gt ggggag
gtgcattctt
tttcagaggt
acagagcccce
gcagggaaca
t gggcgagaa
ccccttctcet
ggt gagccag
tctgctcect
ct gact ccce
gagccagccce
gacct gggcce
ccceccacce
aaaaat aaga
ttgagtcata
tttaaagtac
ggct gggt ct
gagt ctctct
ttggggact g
gt gacttcct
cttagt gggg
ctacct caaa
ccacatctca
tattttttaa
gt cagcgcgce
aaaagccgga
cagt cagat t
atctacct aa
atgtgtcttt
ggt gacttag
accagttttt
actcttctge
gctgattttg
acatttgtac
tagtggtttg
ccaggct gga
gttgaatttt
agaggt gaca
catttgtttt
agtagtttgc
aagaggggaa
caat agaagt
gattctctaa
agaagaat tt
gttct aaaat
ttcaacttgt
tttctgtgaa
att cagtgcc
tggtgttttg
t gacct t gaa
ggagggaaaa
act gggt att
gaaact t gaa
agaaat aact
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34980
35040
35100
35160
35220
35280
35340
35400
35460
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35700
35760
35820
35880
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36000
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gctagttaca
at cat caaag
aacagacct a
ataattttta
t acagt caaa
ctaatattag
aat aacttac
gact accagc
ctetgttett
ataacagttg
tctttctttc
t ct gagacaa
ctgcagectt
gact acaggc
tctcactgtg
gcct cccaaa
ttttaataat
cgtttttcag
caccatttat
gtaat gcctg
t gaact t gac
cact aagcat
ttttgaaggc
ttattgatgg
acggtatgta
agaagt ggca
actgttttce
gctgctct aa
t gagt gt gaa
gttgagcatc
ctgttcaagt
gegttcttta
atttcttgag
attcatttta
gaggctttga
ggatt ggat c
tactcttcta
t at aat aaat
aagt aaacac
aggccat gt c
agttttatgg
t aaat gat at
tgtagtttgt
aaagtttgtt
atcctgttgt
ggt gcct t gt
aat gccat gt
tctttaattt
atttccctga
cct at gcaag
ttctttgcag
ccattttgtg
aattttgatg
gtttgacaat
gttgtat cat
aat gct gt ga
t cagccacat
tcaaaactta
ctggtctgtt
ttggtattgt
t caaggaggg
aggagagaga
cagcagggt g
accaact caa
ggt gaggaca

actctggatt
agt gacct gt
att gaaat ga
atttacctga
tt gcaaat ag
tttggtcttg
tgaaattgtt
aacaacacaa
aacatgttaa
ctactatttc
tttctttcett
ggtct caatt
aaccttctgg
acgt gccacc
ttacccaggc
gt gct gggat
ttttttaaat
tgtacagcett
caccagatta
ttccceccacg
tact ct aggt
gatgtcttca
t gaat gat at
at actt gagc
cacatatctg
tttctggatc
at agaagct g
ttcctgaccg
gt ggt t aact
tttcttatgt
tctttgttga
catattctgg
gcttacagta
caaccct gag
aagt tt aaat
acaggt at gt
tctttttgat
at accaaaat
tttgtagcca
ccct gacaat
tagccaattc
aaattagttg
gttttggget
cattttcctt
ttttgttatg
gcatatattt
at gagagttc
tagccattct
ttacttatta
tctcttgtce
cttctggcta
acttgtcttt
taacctcatt
gttgcctatc
ttgtctttta
attt gggagg
ttact ggggg
ggtgtctgta
tcctacactt
t aaggaaaaa
gaacattgtg
ttgggct gga

gggt cagt gg
cagaattctt

gat accaagg

ggaat cgcag
agcttagett
cttattgagt
tcagcatt aa
aat act t agt
accagaagaa
aat gaagt at
at aaacaaac
aatt aaaatt
ttttettttt
tctttcectttc
t gt cact cag
gct caagaac
at gcccaact
tggt ct caaa
tacaggtgtg
t gt ggt aaaa
agt ggcat ga
tttttttett
cctgcagcecet
acctcgcata
aggttcatcc
t ccatt gaat
tgcttccect
tttgagtgcce
ctattgtaat
caccatttta
atatttctta
tattgtggtt
gcggat t gge
ttttttaaaa
acgttaatcc
t gccagat gt
aaat agat at
aactcattca
ctcactccaa
ttatgatttt
gt aaat aaaa
t cat gcaggt
cat agccctg
cttactttcc
tgcttgttat
tcatttgctc
gttgtatttt
atatataatg
ct at t gggaa
ctgttgtttt
ggcatgttca
ct aat aat ct
atttttcaac
tgcatccttc
ttagtctcaa
tatcactctt
ccaaagt cat
tatttatatc
ggcgtgtttc
aagacatctt
t at gt gt ggg
gt gccaat gc
tatttgtaac
at aggt agag
gtccaacttc
at ggaagagg
gct gaaggca
gt ggagaat t

tttgaagata
tcttaattac
caggt aacat
gctcacttta
aaatgtgata
atccttgtge
t ggat aagct
cgtcagcct a
aacttctctg
ctctttettt
tttctttcett
agt gaagt gc
tcctcctgee
aatttttgta
ct cct gagcet
agccat cacg
t gt at gt aac
agtttcttca
ct cagacaga
t ggcaaccac
agt ggact ca
atgttttggce
ggatctacta
tttggact aa
tgctttcaat
tctattttta
catttctacc
ttttctggtt
ttgatttgga
cattcattta
tcaggttgtt
gtt at cagat
tct act aggt
tatcaccttc
aggt cat aca
agcct at gat
ccttcattta
tataaatgta
aaaagaaaca
tatcttccac
ttacacattt
ttaacttcat
at agtt acgt
att gt gaaag
ctgct gt gaa
cacaccaaat
gtatactctc
caggagt at ¢
tttcatatgc
tgttttctat
attaattttg
aacagaat ct
ttccttcatg
gaagattttc
t acat aat gc
ctttttttcc
tttttctaat
tctgtttatg
cacact gt ct
atttgttaaa
ggact gct gc
t acaaggaca
aaacat caga

ggccagggtg
ttcact aaaa

at cagaact g
at gt gt caag
ttatgccctt
gccgacaaaa
gtattagctc
gtatttatgt
actttaaaaa
aggt ggacat
gt gt gt ggag
cctctctett
tctttcectttc
agt ggcat ga
t cagccct gc
tttttttgta
caattgatcc
cttggcct at
at aaaattta
caatgtcatg
aact caggat
catactactg
cact t gt gac
ctgtgtcaca
catattgttt
t gt gaat aat
tcttttgaaa
attttttgag
agcagt gt ac
tttcaagatg
tcttcctagt
tettgttttt
ttgttgttat
atacaatttg
gctttatata
atttaataga
att agt cagt
ct cat gcagt
aaaaatcttt
tatcccattg
gggcattgcc
caaaggt aga
accacct aag
gt agat gaaa
ttgtgagatt
ttcacccact
cattattgta
agt gaaattg
caaacttaga
acat t gt ggg
ttattttctt
ttcttatgaa
tgtgttgcaa
tttgat gaaa
gttggcactt
tcttatgtta
acct ggaat t
cacat ggat a
gcgct gt agt
agtctgtcta
tacttatagc
aat ggcagag
aacgaggt ct
agaggggat t

gacaggggt a
at aagat atc

ct agt aggat

cagct t aaac
aact t gt gat
ttaattaact
ggct at gggce
ctact at gga
t gaaagat ga
t aacaaaccc
gttggettct
atgtcttaca
tttctttcett
tttctttcett
acat ggct ca
aagt agct ga
gagacagggg
acctgtctca
tgttagtatt
tcatgttaac
cat ccat cac
ctgttcaaca
cctgectcta
tggcttgtta
gcttccttca
ctccgttcat
gct gct at ga
ttccacttcc
gaaccat cat
aagggttcca
gccctcttca
gat t aat gat
agagaaat gt
t gagtt gt ag
caat gct acc
taggatctta
t acggaaact
ggcaggggt a

ttggcat gga
tatttagaag

ggctatttta
agcccccat a
aattatgtta
t at gt caccc
ttgtagtgta
t cat gaagct
gtatttattc
cctgttettt
ttgtagat gt
act gt cagtc
tttaatttgc
ttagaacgtg
tttgtaggag
atatattctt
agaatttctt
gttgtgtctt
acttct aaaa
gagttatatg
t ccaat caac
gttaggtttt
ttcttttcca
tctataagtc
aagactttat
tgctgtggtg
t at agt caag
ttcttgctag
aagagt t agg
tcttgcttaa
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38220
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38460
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38640
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38940
39000
39060
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39180
39240
39300
39360
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39480
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39900
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act ggat t ct
ccggggagec
acctt cacct
ccaggt gact
ttgaatagta
gcagt ggcct
t caccagcca
gggt at ggag
t ccat agagt
gcgt gt ccce
t aaaaagt gt
caaagggt gg
at aggggt gg
agacttttgt
aaaaaaaaaa
cagcct ccca
tttttttata
tttccttcct
agaagt gcct
cctcactctce
gat gt aat gt
aagggaagt g
aggt ggaggg
gggagggagg
acctcacttc
gt agaaaat a
t aat agaaag
t acact ggaa
aacgt ggcag
t aat cggt gt
ttctaaacaa
aggaaaccct
t ggaaagt cc
aggttgtcca
gt gact acca
tttgcatgta
aggttttaaa
cacttagcaa
t gt ct caagc
ccat cagagg
ccct aaaccce
tcccttccca
cagattcttg
t gccaggaga
ctgct gcagt
t cct gt aact
ccct aaactg
gcaagt cctt
gcact ct caa
gaaacaccca
cccggggagy
caggagt gaa
atgatctcca
ctrttrtttt
cgt gact ggc
attacagaca
gcaaaagagt
caaaact gt g
gccegt gaat
t ggat t caga
ccgaat act t
ggaggcagaa
ggaaggaaag
caccaattga
aaat cggctg

at aagacaga
cgacct gagt
cattttcecttt
tttagagtaa
tttcttcctg
gat gaaaagc
gtgtttagtg
tt gcagaagt
gtttctgtac
acgt t agagt
ttcccectece
gcat gagaaa
gagagt aaaa
atgtgtgttt
aaaaaggaca
aggcact ggg
t agagacagg
tggtctccca
tttatgtctc
at agagctta
t gagct ct ga
acgaaggagc
t ccaggacaa
gaaagt ggcg
tt at gat aga
taacct at ct
gaagt acaaa
gacat aat gg
ct at aaat cc
tgactttagt
aacaaagt ac
tgtgttgaca
t gggggacat

gcctgtctgg
gaacagcccc

at gagaagcc
gagat ct gcc
ggact cggcc
ttagact cac
cctcectcta
tttacaat aa
ccat acacac
caaagt ggtt
ccttcctttc
ct gcgccagg
ggaat ccccc
gaaattacaa
tttattttta
aat gt gctca
ttccaagttc
acaggaaggg
aggcattgtt
gt aact cact
tttttgagac
t ccct gcage
t gagccact g
gaat at gt at
aaggcagaat
gt aggaccca
atttttggtt
ggat t caacc
at ccct gcag
cttgttgecce
tctttgtgca

cat at ggt gg

aaaggaagcc
tt gat ct agg
tcctcaagtg
gtttatcaag
ataatttctg
aaaaat gaag
at ct t aaaat
t gggt t gagg
agt gagt t gg
gtatctcaca
ttttcattgg
cct ggt cagt
tttcctggtt
cttcctttag
tgatctccct
attacagtca
gt ct cgccag
aagcat t ggg
aggcact gtt
attctagtac
taaattctat
cctgtggatc
aggct gggca
ggaaat gaga
tatttagtaa
acccacat ca
aggggagaaa
tgtggtcata
agat ggct gc
gat gt gat at
atcattccct
ggt aaaat gg
agaatatttg
ccccacccct
catggatttc
agcagacagt
attcat aaaa
cccaagagtg
ccagaagt ct
at gaggagt a
caggtgttgg
act cccagct
agaagaaat t
ct aggt aacc
gtttgettgg
at gcct ggcc
acaat aact a
tttttcgaca
agaaaagggt
tcttccatcc
gagagccact
gttgct gagt
ggtcttcaag
agggt ct gac
ct caagcaat
cacct ggcct
accat agt gg
ctatttctgt
aat gt aat ag
ttaaaaatta
aaat gcttga
act ccacacc
tgcagttccg
t at ccagt gt
ctcatgcctg

caaggt cagg
agagtctttg
t at ct ggact
at ct acaaaa
agt aaaattc
aaaagaat aa
agctgetttt
gacact ggct
gaggat gggc
cagagcct gt
ccattttctc
ggaagagaaa
cct ggggaag
tcatctacta
ctgtcaccca
t gagaccct g
gctggtctca
attacagaca
cttggtgctg
t agagacagt
aggaagaaaa
t ct gagagaa
t gccaacagg
t ggaggaaag
cacccttttc
ttacaaacca
t gt at cat ga
tgttttgcac
agatgtgtta
ttctgaaatg
att gaaat cc
cgtaggettt
tggcttgtge
t aaat gccac
cagatgcttt
t t ggat cagg
at aat gaagg
agct gcagag
gtctttctac
gggt gggggce
ctgtcacctg
cattttgatt
agt aagt t aa
ccctccacca
cct gcaaggg
ttccagacag
ctctgttagt
at at gaagct
cacggctgtg
tttggccact
ttaacttgct
gtgttttcat
ttacat aaac
tctgtcaccc
cct cct gect
tgattttttt
t caaat aaat
cct t agat gt
cagcact at a
agcttttatt
aagcttcttc
cggggtttta
tttgcttcaa
aggaaaagt g
t aat cccagc

gt ct agt gga
t caat at cct
gtatttggcc
atagctactg
attttaagga
ggaaagacac
gtttttgagce
t ct agaat ca
aggggccact
cct gaaaat a
ttttactact
gccattttgce
ct aagcccat
aggt t aat aa
ggcaagt gat
cact ggctca
aat gcct aac
t gagccgeca
gggaacaaga
cgagaaatta
aggagagt ca
gagtctccca
ggagaaagag
cagccct ggc
actcttcaat
t ccat acaat
act aagaagt
ccacttgtag
tattggccac
gt gaat acgt
agcatttatg
tcagcccttc
t agaccat cc
t aat gact cc
ttcaagcatt
gaagt gaagt
ggaggct gag
gt accaggct
cccagagcca
accccat ggt
aagcaggttt
ccttttectg
gcct cacact
cgt gggcacc
ttggccat gg
t agagagat a
ttacat at ga
cattattcgt
tagtatttag
gagaggtttg
gttgttgagt
gaaat ct aac
cttgatcgaa
aggct ggagt
cagcctccca
ttatat aaaa
acttctgcag
gttggt caat
ct ctacagcg
tatatttacc
atttggggga
ctaggtcctc
aaacaagggt
ttatttagag

actttgggag

agagaaggct
gt agaat atg
ttttgggett
agattttgat
agt aggaggg
agttttgcca
atcatttgtt
aat at t ggcc
gaggact gt g
tagttatttt
ctttacctag
aacagt ggt t
t ggt aggacc
ataccttaaa
cct cct gect
ttaacaattt
ctt gagt gat
cacccggcca
t agacaaaat
tt aaat agaa
gggacagagg
gacagggggc
gt attgcagt
cagacccaaa
gat gaaat tt
gccttaactg
atttcatgac
gat cact gca
t caaat gaca
gtt agt aaag
aaaat cat gg
caggggagac
cat gt act gc
caatt gt cct
ttgggttttg
gacccaacct
gtttctgtgt
gacctctgtc
cct agaccat
gtcctttgtg
caaccat cac
caat aaat aa
agggttattt
ccagt gggat
cagat gcctt
att ggat aaa
aactacttaa
gacact cggg
caccagaat g
gttt agt ggt
gaaggt gggg
cttatttaac
aattatttcc
ggt gcagt gg
aagt acaggg
ggat att aga
gggccacaca
aggtgtttgg
t gt gcat agc
cat caggt ca
aggt gggt t t
cgcggcaggt
gggaagggt t
tatcattata
t ccaagat gg
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42900
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gcagat cact
ct act aaaaa
gggaggct ga
gattgcacca
aaaaaaaaaa
ggtttaccag
gagt cat cca
t aat ct caag
gtacaatgta
aaaagt ggt t
catcttagta
tgcttgtaaa
gt gaagttca
tttgtgaggg
tt agaact gg
aaat gaggt ¢
gcaat cgaag
attgtcagtt
gtcattgtta
ggt agaaggg
acggccttgg
gtttgtatga
agagaaagca
attttgtcta
tctgtatcat
tttettettt
aat gt gaat g
ttataggcag
agt ct gct gt
agt agaaact
at ct gt at ct
attcagatta
t agct aaaga
gtt caaaaat
t ct cggat gt
acaatttaaa
ctattgttaa
gatccctgtc
tttttccagg
ccagcct ggg
gcat at ggag
gt ggcact ct
aagt ggt gct
agaaggagga
ggatcttgcc
atggttgtta
t ccaaaacct
gcct agggat
tgtttgcaaa
at at t gaaag
catcctttta
cat cagat ca
catttccact
tctttgtcat
ctccaaactg
aagagt gcct
gagcaatctt
t ggct cat gc
aggagttcga
aatt agccag
aagaat t gct
ctccagectg
t aaat gat aa
atttgttagc
caaaaggt at

t gaagt cagg
t acaaaaat t
ggcacaggag
ctacattcca
aagagt at ct
caagt cccag
gatttggcca
ggagat ggaa
aaaat ggct ¢
ttccectcect
gtcttatttc
gaccaagcaa
gacaacgcag
gt gggt ggt ¢
gaggaacct ¢
caaagagttc
gacagatttg
tactttggtt
atgtgetttt
aggaaagttg
gagttcttcg
tgcattttcc
ttccgaccct
taaaatttgc
t at gaaaat ¢
ttcaatctct
gact accaag
t gagat agga
ct cagat aga
gectgtttta
ctatattcct
cacaaat cat
taacctgatt
caaacaaaca
ttacccgaag
atgctctatg
at at gt gt aa
act ct gaatt
gttgcat cac
t cagcaggga
tcagtcactg
tgtttccacc
atgcttcccce
acttcttacg
cccttcetcetg
aagcat aaac
tttgttgaac
agaaaat ctt
t acagaaagt
cagcaaaact
gagctatttt
agttttettt
gcaaact gct
t cat ct ggag
ttaggtttaa
aatttttatt
ggcct aact a
ttgtaatctc
gaccattctg
gt gt ggt ggc
tgaactcttg
ggcgacagag
t acat at gag
ttatttctga
gcagtgattt

agttt gagac
acccgggcat
aat cacttga
gcct gggt ga
tt at aaaagc
at at t agcat
act cagagga
aacaagaaga
cctgggt ccc
ttttgaggaa
atttgtctat
caaaaagat g
t at agacaga
aggggt gt ag
aaagt cgct a
aagagact gc
agtatttttt
tgcctttaac
tcctt gaact
gtggcatatt
t cggct gaca
atgtgtattg
ggcgt t agcc
cact t aaaaa
ctgctgcatt
gtctttgetg
agat ct acaa
taattagctt
gaagggaat t
t at aaaat at
ct ct aaacac
ttgtacttat
ggccaatt at
aaaaacattt
ttttttgttt
t aggt t aaac
attcaacata
ggcagaaacc
aact cttggg
cagagagaaa
gttctttget
aaaaagagcc
atgactttag
tacct gcacg
cctcectgtca
ct ccaggt ca
t gaaatgcta
tctgttgtaa
gggat gggga
ggat gt acct
cattgagata
cttgctctcce
ctttacacaa
aaggggtt aa
tttattattt
cttcatgtct
ttttggtgtt
agcacttcgg
gccaacat gg
cacatgcctg
agaggcggag
ccagactgtc
tatgtattta
at aagt aaca
ctttcctcct

cagcct ggcc
ggt agcgggce
acccaagagg
cagagcaaga
ttgactccca
agcat aggaa
t agagagaaa
tttagagctt
ttcttggaaa
tatgtgtttt
ttccectcettt
t cat gccacc
gcctt aagag
ccacagcctt
ggttcaactc
caagggt t gt
tttaaagcat
cttcaccacc
gct t gt gaag
acat at ct ct
caaggcaaag
gttgattggt
ccact cat ga
ctettgtttc
at caaatctt
tgattttaga
cagaagcagc
ttatatttaa
gagt t t gaat
at acggcagc
at gagtt aaa
aattctcagc
ctcecettttt
ctgttttttt
tttatccaac
aat aaaagac
cctcct gt aa
agat cct ggc
agggcat cct
tagcat ct gt
gagggt t cag
t aaaaacagg
ctccagtttg
gtggttcata
taaatctctg
gctcttgtta
gcttggtttg
agaggt ggt t
tt ggaat agt
aaaaact aaa
taatttcttt
aat acctctt
tgttactcgg
tgatgattta
t at aagaat t
ttaact at at
tt aaaagt at
aaggccgagg
t gaaacccca
tagttccagc
gt caaaat ga
t caaaaaaaa
ctgcttatca
tgttatcatg
cctectattg

aacat ggt ga
acct gt aatc
aggaggt t gc
ctccatctca
t ggt agat gg
attaccgt ag
aaat at ct ct
caagaat gag
aaaat gt cca
tattcctttg
aatattaatt
ttcatttgcc
ggaggagt ca
t gat cat aaa
tctcatttca
acagct aat ¢
aggcttttaa
ccagct ggt a
gactctcttt
acgct gagat
ccccagcet ct
tttgctggaa
gtctacttta
at agaaaat g
cct aaaaggt
ctgggttgta
ct cagaaat a
aaat atcctc
cct aat gect
ctgctgtgtg
gt gt cagt ct
cttaaat gtt
tctttgagtg
t acat ggaga
catt at gcac
acgagaat at
t ggccagt gt
ttgggatctt
gt ct gaaat a
cagct gggt t
ct aat gagac
at gaacttga
cctttgagca
ccaggggttc
tttcaaagga
cat t agaccc
aaat aact ga
ggt t ggt t gg
attggecttg
gtt gaat cgg
cagttgcttg
ttgcttgttt
tgttaattag
tgtcccttta
ccaagagact
atctcttttg
ggttctttgg

tgggt ggat c
tctctactaa

t act caggag
gct gagat cg
aaaattcttc
gt gaacaat t
gttcaaaatt
t ccccagact

aaccct gt ct
cccact actc
agt gagccaa
aaaaaaaaaa
acct aattaa
aggcat gt ag
ccctecttce
gat t gaggaa
gagagtttcc
t gaagaat at
t gat ct gaga
accat cacct
ggcgt gaggce
ccat gaccgg
t agacacgaa
ggccgacct a
gttctttatc
agt gt aaat t
caaaggagcc
t caat ccaga
gat ct gaaaa
gacct aacca
tactttctac
gacttgatta
t aaaaagct t
aacaagct at
gaaat t gaat
agaccagagg
caagtaattt
tgtatttatg
aagt ct gaac
gttgttgata
gttatttgga
gcaagaattg
t acagaat gt
taagtgtctg
cttagccgcet
gaacagat at
tgctgtctcce
gaagt ct ccc
ttgattgett
aaacaagagg
agggggaagc
at caaccctg
aagaaagggg
caagat gatg
gccattcatt
tgtgtggett
t gggggct ga
cgagttcatc
aagttttcag
gccatctgtt
aacacgt gt ¢
attggttttc
gggaaagagg
ctttaaaaaa
ccaggcgcag
act t gaggcc
aaaacacaaa
gct gaggcac
caccaccgt a
aagttcttat
tattagtcaa
gaaaaggt cc
tctattctgg
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45540
45600
45660
45720
45780
45840
45900
45960
46020
46080
46140
46200
46260
46320
46380
46440
46500
46560
46620
46680
46740
46800
46860
46920
46980
47040
47100
47160
47220
47280
47340
47400
47460
47520
47580
47640
47700
47760
47820
47880
47940
48000
48060
48120
48180
48240
48300
48360
48420
48480
48540
48600
48660
48720
48780
48840
48900
48960
49020
49080
49140




gaaaagggt t
tatttatgta
tactttccct
t aaat gcatt
aggct acat t
ggctgtttcce
attttgtata
acatttatca
ttctgctage
at aat gatcc
t aat gagcac
t caaaggt gg
atacct agtt
at at gct gca
ttgct gaaat
aatcaagttt
gt caattaaa
accaagt gac
cttgatattt
ctatttcttt
aggt gagagt
agt ct cat ga
t ccat gt cat
aagcatggtg
ttgagcccag
tttttaaaaa
ggct gactca
accact gcac
aagaaaaaaa
tactgttttc
cttgtctgge
ttacctttgg
cccagtcatg
ttgaattgtt
gact cacaaa
tttataagtg
at gagt gagt
tgttccagaa
gaaat cagt t
ggttttgetg
ct agacagca
ctgtaaatta
acgcacat ac
aaaaggaat g
t cagagat gg
tatttttagg
gaagggagag
tgcattacag
ggcagct ccc
aaggat at at
gat cacct at
ct ccgccact
ct gat gaggt
accat ct agg
cctgect get
caat ctccag
ctcttgccag
tgct ccat gg
tcctcggect
ttccct cagt
agcactctct
ctgactttga
caaacacttg
cttcctttac

gaggaagctg

tcctttcege
tacacatatg
ctttttatgc
ttggaatgta
at act act gt
agtttttcce
tct ct aggaa
tttcgattga
aat at gaat a
cagcttatgg
tttaaaggaa
aaacctgttt
t ct agt aaat
aat gt t ggaa
ccaatttcga
tgatttgtaa
ctctgatgta
t gacat gat a
ttctatgggt
aat gt aat aa
ctgttatttg
atctctacaa
attttaaaac
ggt cacacct
gagt ttgaga
attaccgatc
ggaagaccat
t ccagcct gg
gaccgaat aa
cctcecct gt
aaat at gaaa
gat aaat at a
aaat caacaa
aaagtattcc
attttagagc
aaaaaaact g
tacaaagct g
atcttgccta
ctaaggtctc
aagacagt ga
ct cat gaggc
ctccectgtt
acaacagt ga
caggaat gt t
gttacttcac
aaggaaggaa
agggaggaag
gt agcat acc
ttaaccacag
atttactgca
aagatgtttc
tcctttgett
caaaactctg
t caaacagcc
gccact gect
ctggectctce
agaaattttt
gttgct gage
tgcat cgt gc
gcgagcat ct
gtttcccctg
gggcactttt
cataaattta
ttctccaaac
agaccttgct

agaatctatg
tgtatagatg
agagggt ggc
ctgcctatcg
at gat gact t
aggat gaaca
aaagatccta
ttttgtcaaa
ct cgt cagcet
tttaatttgc
aaaagat aaa
gtgcattttc
t agat agct a
gat acct aac
ctgacattat
gggcacatta
tgttgetttt
aaaaagcaaa
tgagatttag
ctgaattcat
ttaggtttcc
gt gggaaaat
t gt aagt cca
at aat ct cag
ccagcct ggg
at ggt ggt gt
ttgagcccag
gcaacagaga
t aat aat aat
gagt ccctgc
ttt gaaaact
tttgtcattg
acct ccaaaa
acact gt cgt
cagaaggagg
aagct ggggce
gcatccttga
aacacacttt
tt agt aaaac
gcacaagaga
at acacttgg
ggaaaaat aa
cagctttcta
agagaaaat a
gt gaagcat g
gaaagacaga
agaaagacag
ttctccaaag
tccagaactt
ggtccttcat
aacct caaca
gatcttctta
gtaattatcc
cagctgactg
tagttcacag
tgccacccag
ct aggaaaac
acccccagag
tgtccecctge
cctcacctcc
cttctctcct
cagagat gt c
ctgtgtgeca
tttaggagaa
t gagt ggt ga

tt gt cagggt
gat at at gca
aaacat at at
gt aggt t aag
att aact act
gt gattcagt
gaaat ggaat
ttgccctcca
tttttcatac
cctttcactt
tttttgtagt
ctttctaccc
atttctatat
attctccttc
ttttcaaaat
cat gat at ct
t accaaaagc
gttcttttag
at gaaaat cc
ctagatgatc
ttgtccatat
aaattgccca
tactttacat
cattttggga
cagcat agtg
gt at gcacct
gaat tt gagg
aagact ct gt
at gt aat att
ctatgtttcc
gaccatctgc
ccacaaagtt
t gaagtt gct
gaaaccaat g
tttggagatg
aaggtt agga
at ctt ggccce
ttttgtagtg
cat gt ggt ag
aaaccacaga
tgttccctcce
ggtcttcagg

gtggcttccg
aaggcat cgc

t aaggaaacc
agagaaaaac
agggaaggag
tctectttgt
tcagtattaa
ctgaaattca
aatttgggac
t ct cagt gag
tcaattcttt
cacctccttt
cctcatcatt
tttttgcctc
ctacccaagc
aaact gt cgt
cct cccaggce
tgacctttgc
ccttgectaa
ttccttgacc
ggcact gacc

agggaggat t
agcagcttgc

cttgtgtgta
taggt acat a
gctgttctge
agcttcttct
tcctgact ga
gaat agct ct
t gtt gcagct
tagacgttaa
tt gt gaaaat
attttgagtg
tagatgtata
cct caaaaca
tggtgtgtta
atgtgattac
aatacatttc
tttaagatac
acacagatta
at aaaaat gg
cttgtggcaa
ccacgt ccct
ttcttggtgg
tttcttggea
agct aaagac
ggccgat gt g
agaccccatc
at agt cct ag
ct gcagt gag
atttaaaaaa
taatactttc
ttcaggccat
tgaattat aa
t gt gaat aat
ttaagt gt gt
taaacccttg
gt ccagcagt
acat gttagc
cagacct cac
gaagaat gt a
gtcatcctta
atgctctttc
ctctettttt
ct act cacgg
ccat gcgt ga
cgctgattag
tcttgtaaag
agagaaggaa
ggagagagca
ggaccagagg
aaactt agct
gacacat gt a
ttaacccatc
ttgcatcaca
cttctgtccce
gtgtcttccce
tcctecttga
t ct ccaacct
acggaat gcc
gact gat cca
tct gt gccag
acaagccact
ctcctactga
aaccgagt ag
t aaaggcttt
ccagt cccca
ccaaggt cac

catatatttg
t at at gt aaa
atataccttt
ttctttgtta
tagacatttg
gt at cacatt
gaaagt aagt
cagttaacaa
agt aggt gaa
at gt t gagt a
tatatacatt
ct aggaaat t
ttaacagt aa
caaaaacat a
aaact aat ca
aatattttaa
t ggagaactc
ccactttctc
attttaatga
caacagagaa
gt cccacaaa
caccgaact t
caat gggcca
gt aggat t aa
t ct at agaat
ctacttggga
ct at gat gac
aaaat ggaaa
at ggat t ggg
aaaaagaaag
t agt agagat
atttctgttg
aat ggcaat t
ct cagaact a
t cgt ct caat
aagt gagt ga
ct ggct aaat
tgccctttta
act gggggt t
t aagaaacat
catt ggt agg
t ggt gt gcag
aaagagat gc
ct gggact ga
acttttatta
agggaaggaa
gggatttacc
gaccat t ggt
gatacctctc
gct agct aca
atcttactcc
gt cct ccaaa
acct ct agcc
cactccatcc
gttgctgcaa
gtcctcctga
cct gt at aaa
cgct ct cact
t cacccaggc
ccttctgagg
gctttctaat
acttatttaa
acatatattc
ttttatggat
acagccttgt

49200
49260
49320
49380
49440
49500
49560
49620
49680
49740
49800
49860
49920
49980
50040
50100
50160
50220
50280
50340
50400
50460
50520
50580
50640
50700
50760
50820
50880
50940
51000
51060
51120
51180
51240
51300
51360
51420
51480
51540
51600
51660
51720
51780
51840
51900
51960
52020
52080
52140
52200
52260
52320
52380
52440
52500
52560
52620
52680
52740
52800
52860
52920
52980
53040




gggccagaag
tatatatatt

agagatttat
ttatatatac
at acaaagtg
aaagcagct c
gt agacact a
tttgctttgt
ttcctcettct
aat cagtctc
cgcagagat t
aaat cct gga
tgccagattg
ttgcceccttce
ttctagtatt
ttatgaacta
tgatttatag
cagat aggt ¢
attttcatga
t agt t aagac
ggt gt gt gag
gt ggagt cag
atgtttaatg
accacaat at
ttctccaagt
ttccecttge
tggtgctctg
ggcgacagag
acttgccacg
cacttggttt
gcagcccctt
gggt gccct g
atattgactg
gaaggaatta
atgtcagttt
aatatttaat
tcgggetgtg
tgtttgtgtt
gagacacagt
ttaattaaaa
at cacaactg
ggagcat gt t
aaaattttaa
ggt gcagt cc
tccatttaag
gggaggccaa
ggt gaaaccc
aggt t gcagt
ccgt ct aaaa
ggt gaggat a
aagat t agat
ct ct ggaaat
agt gaagagt
ctttctggtt
aagggagaag
tctccttagg
ggagcact gc
cct gaaact ¢
gt ggt at gct
accccccgea
cct cget gee
cccctcetgtg
caact t gaaa
tctggetttg
aaacat ct ga

ctacttctgc
tttgtgtgtg
gttccaaatt
aatttatttt
t at acagt ga
ctgtcaccca
tgtgattttc
ttgattaaca
cttctgtgte
ctttttggat
agcttcctac
attggaattt
tccctcat aa
cttcttagcc
tttaaccagc
tcttgatttt
gcatttccta
cctggtttgt
aatcagattt
tgaccttccc
gttgtttcaa
act gacct aa
ggtt agt aat
aggaaat cgt
tt aat aat aa
cattgtggcc
ct gat gggac
aggcct ggag
cagctgttct
ctttccatgg
gccacagagg
taaatatctt
gaagagccac
ttccaaat ca
ctgttaat at
at cat gcaag
atttcctgge
tcctttgtac
ggagcat t ga
taatgcttga
at ct gaagca
at caggaaaa
t at gaggccc
gcggattcaa
attcgcagca
ggcaggt gga
ggt ct ct get
aagct gagat
aaaaaatttg
ctgagttgaa
ccaggggacc
gct cagt cca
aaaagt aatg
agggcttttg
ggccact cat
at ct cacaca
ttgtttcttt
t gagcccaaa
act agaat at
cacccaat ac
ccctaggetg
aaagtcttca
tcttgctgta

t ggat at t gg
gaacagaagt

ctttgtgtygg
tgtgtgtgtg
ggt t ccgggt
tt gaat agac
caggagcct c
tgccct gt gt
ttttatattt
gtataccttg
t acat aat ag
atttaggttg
agacat cat t
gcggccaaag
cggat gt act
tcacccttgce
ttttttcttg
ctttattagc
t at at t aaag
catttgttga
atcagttttt
cacgcct aaa
agaaagaagt
ctgccct ggt
atctatatcc
cctgtattaa
tt gcacaaga
cttccectte
t cgagtgctc
ttctggctgg
cccagt ccct
gt caccggtg
cct catcccg
t gaccaaaga
aaatctcttg
tgtatttctt
ttactacagt
ctgttcaaag
ttttatctgt
actcactttt
ggt aggt cat
gt gct agt gt
t ccagt ccag
aaat aaact a
t act at gagc
aggcggggec
ggct gggegt
t cacct gagg
aaaaat acaa
tgcactattg
cagcagt cca
gaggagt aac
tggtttccca
gt aaaggaga
aact agaaac
ggtttttgtt
cagccct cct
cctgcatgta
ct ggcaacaa
gcgttaattt
tctgtagett
ctattccaca
aggttccctg
gttatctcct
ttccttagtg
atcactttgt
cct aaat aac

ctcctgattt
t gagagagag
ttgtcatctg
aat agaagca
cctcctcact
atctttccag
at gat agcct
gggcttgttc
cccattgtag
ttctcaaaca
ttgcacacat
ggcaggt gca
catttatttt
ctatataata
ttatgagtcg
tgatttagta
aaatatatcc
tggtgttttt
tttcttttat
ttataaaatc
gat agagt gt
ttcatctcta
cagggttaca
attactgata
acaagggccc
ccaaactctg
actttgattg
agccacct gg
t gaggaccct
agagt ccgtg
agaggacttg
agtt aggaga
gctatctctt
t agt ggat ga
ttttattgtc
acaccagt aa
ctctgctget
aacaaaggcc
ctcatattta
ccagttttac
t gccagggag
gaggaaat aa
aaat at gaag
at ct gcat gc
ggt ggct cac
t cagacgttc
aaat gagat t
cact ccagcc
gaaggt aggc
ttgacattga
gccccat cac
gagt gat gat
gggagaaaca
ct gt aat aca
gct ccct cac
acaaaacagg
t cccagt gga
tt gaaaaacg
t aacaact cc
t gt ct gggga
at gagcacag
ctettgtttc
ttttggaaac
tccct ggcac
atttttatat

tgatttgtat
agagagagag
tatatttaat
catattat aa
ttacctccca
ggatatttac
attctgettg
cat at caat a
ggat at acca
ttttctagta
acgagt t gat
tttataattt
ctcattagta
aaatgttttg
ttatgcatct
ttcgttgget
tttgtctgtg
tccccat gca
agcct ct ggg
ctcttctatg
aat cgct gag
tttctttaat
ggt gactatg
getgttttta
tttcttctct
ctgccagcaa
cttcactgtt
agt gccacag
ggcgectcte
ttctttccett
agacagcgt a
agt aagaggt
cgttcccatt
tccccttaaa
atggattgta
tttggagaca
cccttctcct
ccttgaaatt
attttgccac
agggggt gt g
agggt t t agg
aacattttgt
gaggat gt ga
tgagegtttt
gcct gt aat ¢
gt gaccagcc
cgctt aaacc
t gggt gat ga
cccattattc
tcccattgta
ctcagtccta
gcaat gat gt
gat t gacacc
gtccaatgtg
ccccatctta
ttttaaaaat
agt aaaatta
tttgaggttc
cagcctt cat
t aggt cagct
ttttccggga
cagaagt agc
aaaat gt gca
aacaat ct ct
tccttgttga

gt agt at aaa
agagagagag
at at aat aaa
aatt caaaaa
cttctcccca
aaat at at at
agatttttaa
t at t aagagc
tagtttattt
caat cagt gc
ctgcaggat a
t gat agat ag
gtttatgaga
at gtt caccc
tttaatgtgt
cttttcatat
atctatgttc
gaaaattttt
gtttgagtca
tgcatgcatg
aaaaccaact
cttggat gaa
aagat cacat
ttgtgttatt
ttcttttget
gaccttagcg
tattttgatt
gtgcttctcc
cagatcttgg
t gggccccect
ct ccccacat
ttggggtgtc
gattacacag
aatttctacg
acttcttaaa
gt gcagggaa
ctcctttgece
ccaggggt ag
tctctggecg
taaaatgtta
gcacaggcag
tgttctttaa
agacgggt aa
act at act at
ccagcacatt
t ggccaacat
cgggaagcag
gagt gaaact
cgattgtatg
cagt ggagcc
ttgcattacc
gactgcttcc
cttgagttgt
gtggccattc
at t aaat aag
ct gt agt caa
cact ggactg
ctgagttccc
tctgcactgc
caccgt ccac
aggatttcag
ttctttactc
gt aggagaat
cctttgtatt
tgtaagttct
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53400
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53520
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53700
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53820
53880
53940
54000
54060
54120
54180
54240
54300
54360
54420
54480
54540
54600
54660
54720
54780
54840
54900
54960
55020
55080
55140
55200
55260
55320
55380
55440
55500
55560
55620
55680
55740
55800
55860
55920
55980
56040
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56580
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ttatttgggg
tttcctatga

tatttgctta
tgtcatagtg
gagct gggt g
ccacttgtcc
taatttggtc
aagttcccta
at cagccaca
atgattttcc
aattagtata
cgaggcaggt
ccccacct at
ccagcacttt
t ggccaacat
caggagcct c
aggt agaggt
aaaat aaaaa
ctctttagge
atttttcaga
ggtttatccc
attcattcaa
ctcttgcage
ctatttcttg
atcgtgctgg
tggtttcttc
gtt gt cggct
t gggt t ggat
caaact aaaa
t ct gaggcag
t cgagaagga
tttaattctt
tgttttatgt
ttcctgatcc
tattgttcct
aagacat ggg
t ct cgt gagt
ttgggttatg
tctgtgcetat
cttgcagagg
tttgat aaaa
t ccagaact t
tgcctcegtt
gt gt at gt at
cagtgttgtt
agtgttcatg
acaact aat a
at gtt gagag
aact gagaca
acactctctt
ttattctttc
ttctcattgg
t gcaat at gg
gt aaggt aac
aaat aaaagc
aaat gct gct
tcattcagct
agctgccatg
gcgtttgect
cccgetttcet
agccctgttce
at gt gaacat
acagcct gca
tttttatggg
ttttctgatc

acagcagttt
t gaggacacc
cccegt ggga
ggat gt ct ga
gt gaact agc
acctccttcce
agcaacccag
cctccgattce
ctaccaacta
tggattctgt
t gt ggct ggg
ggatcacttg
act aaaaat a
gggaggccga
ggggaaacat
t ggt cccagce
t gcagt gacc
aaaaaaaaga
aaacccaat a
aaat gt at aa
ct aagaccgt
caact ccacg
t aat gaaat g
ctccttactce
tcttcttcca
ct ccaggaga
ctt ggaaaac
tcttttctaa
t gggaaaat ¢
cctggcagt a
at ggagccct
t gt ggaaaag
aatactgttc
agctcatgtt
cttatttctc
ccactttttt
ttgtttcata
tttattccta
cgt ccgeece
taccctgctg
tgagatcttg
ggagat ccaa
tt caaat gat
ggaat gagga
aggettttct
t gaccaagaa
gat caggttt
gtgatgtttt
att agaaagc
ct gt at gagg
tgttcaatat
cgtaattccc
aat gggaaaa
cact gggat g
aaacggtttc
cctttgttct
ttcacccacc
gggagccggg
tttgcattct
ttctgtgatg
at gt gggagg
tcttcttaga
ccacagt gcg
tt caat aaaa
at at gt aaca

ggtacttgtt
act gacccct
ctttcctgtt
ct ggt cggag
cagccacaaa
t ggaaat gca
cacttactct
tttactttta
ct gat gggt a
acttgtacaa
cacagt gact
aagccaggag
t aaaaaaat t
ggcgggcaga
tgtctctact
tact t gggaa
t gggat cat g
aaaaat aaca
tt at acaaat
ccacattcct
ttttatttct
ctgagttgtc
agcagt t ggc
cttcagtgaa
tctgccttgt
ggaagggcag
tagttcacca
gt ggaat aac
act ct at gga
cct gcat gaa
t ccct ggacc
tgatttgtac
ttatct aaag
tgtttttett
ccacttcatc
ttttccattt
acgcagagcc
gggat t aagg
t gct gaccag
t cagggaaag
aagccttcaa
aagat at t gc
acatt gct gt
aaattaggtg
gat ggat at ¢
aaaaaaaagc
ct ggaacat ¢
aaaagcaaaa
agat gt gt gc
gt ct ggaagg
agattcccac
acctgecttt
cacct ggctg
gct ggaaggt
cccttgggca
gcttcctgeg
t ggcact gct
t acaaat aga
gettttctct
ggggct ggt g
t gacagcaac
gt gagcaaag
aagat cctcc
t gt gat gaac
t aatt act ga

cctctgtcaa
agcct ggaat
gaat ccct ct
caaaggt acc
caagccagat
gaagggct gc
gaacaggagg
ccacacacgt
acaaat act c
t gaat gt act
cacgcctgta
tt caagacca
ggct gggege
t cactt gagg
aaaaat acaa
gct gagacaa
ccact gcact
acaaaaaaga
tcagtttttt
t aaat ggcgt
atgtgagttt
ttat gggagg
tttggtgttt
tatctagttc
t cccagt ggg
tgtttcatgt
aagggaagca
attctactcc
caaagt caag
t cagccagtg
ttaattgatt
t gcagagt gg
atcatttctg
tttcatttta
taccccegtt
tt aaaat caa
tcattagtaa
cactgttctg
ggcgt gect g
ttctatggac
t cat gagcct
catgtttttg
gt gt gt gcgt
tttcatgett
at aact caaa
agat gaaaag
t gagt ct aag
acggagaaaa
aat t gaat gt
gagagt t cac
at acagcgag
ggaagt ccat
agt ct agacg
gttacccagg
at gact gcca
tgttcatcca
t cagt gccaa
cct cagcgaa
cggggcecat g
cctttgcact
attttgccac
ggcat gggac
at ct gggcca
aaat gtttgt
aatctttgtc

attctgat gt
tttactttgg
agt ct gcagt
caatcctcca
ggacagacag
t ccggaggt c
tggagttgtg
ttgcacattt
tttacgtcaa
tgtgccttta
at cccagcac
gcct ggacaa
agt ggct cat
t caggagttc
acattaactg
gagaat t gct
ccagagcgag
aaat t agt at
aagacaggat
aggt agt at a
caaagctctc
aaaggct gcc
tatcactttg
gtgctcccta
agcagttgga
cact cacaac
ct gagcct ga
tcctgcttaa
cagaaat aaa
tttggat aag
tttgtatttg
ctttaacata
cttgttttgc
tttcttcttt
at ct gccagg
ttggct agat
cgaacct gac
gcet ggt t gg
gct cat ggac
t agt aact gc
caaacaattt
gttatgttgc
gtacatgtgc
atgcattgta
ctacagaatt
t agccagacg
ggttt ggt ct
ggccagct gt
agt cagcct t
agaat aaaaa
tatttgaatt
t ccgaggt ga
t ct gat aacc
gaaact gaag
t caggat t ct
t at gat agct
ccaacggcaa
gccctgegtg
ctt gggacac
aggcccccac
att acaggct
ttctgacggc
t ggggagcac
ggt gaagct ¢
aggcattgtt

actttccctt
gt agt ggt gg
gagt ggcct g
gcct gaccat
accaaaat ag
caagaagacc
agcct ggt at
caaggagat g
agctcttctg
ct ccaaagaa
t gt gggagge
cat ggt gaaa
gcctgtaatc
gagaccagcc
ggcat ggt gg
t gaacct ggg
attctgtctc
atgtgcttta
aggacatttt
at at aaat at
cctttttcct
ct gcat ggct
ggt cagagat
t ggat caagc
aggat gct ga
caagcagct a
ggccct ggga
cctttecttg
aaat accctc
aagcagcccc
ttcttcttct
ttatgggtgc
cctatttttt
tt gaaggagt
agaat aggag
atcacctttc
cctt aagaag
ccectttgetg
agggcagct ¢
taagatcttt
acat aat aaa
t agggaact a
at gcat gt gt
gt gaaggct a
tgtttacagc
t gtt caaaac
t cct cacaat
ggagaat ggt
aaat ggat cc
tggagt catt
gt gacttgct
ccttgceccce
acgt aggt gg
gccaggat ga
gctgctgata
gttagacatt
ggtgct cccc
cat gcaaact
ttacacgctg
agt cat caat
gcagggct ca
cagggaagt ¢
ttagaatgtc
tatt gt gagg
ttgcattttt
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at ct acaaag
cttaatcatc
t ccaaaaat a
ccaagacatt
ccct gaagece
agt ggaggag
ggttttgttc
catctgtgtg
gcct gggt cc
gctttgttga
catttgtact
caat agaaat
at ggccacac
aagt gccat c
tttcctctge
ttaacttgat
gggact t gaa
tttattgect
cttctctcag
ttctcaaaca
taattactca
gcctctgtca
ttaaatcctc
ataggatctg
ttataccttt
cagcat aat t
gcatactttg
cattacat at
cgcat gggt ¢
aaactttgga
ctttttattt
aat aagaaca
caattttaaa
tcccatttgg
tgtttagtgg
act ct gt aga
gggcaggct t
agt agaaccc
gct cacaaat
gat ct gt cac
ttaccat aaa
caaggcgggce
cccegt ct gt
agttacttag
agct gagat ¢
ataataattt
t aact agt aa
t gact aaact
gattaattaa
gattggttat
gctttaatag
tttttttttg
aggtgatttt
gat gaggt cc
ttgcacaggg
gcaggt caat
t ggct aat ga
cactttactt
gt gt agacag
tt gagcccect
at ccct gagt
atcccatttt
gagaaggt ga
acct cagcca
catcctttga

gaagccagtg
caagt caat a
atttgtgttt
taggct act t
ggagaccgt g
gt ggct at ca
t gat aacat ¢
gtt aaaaagc
tgtccttcct
aagttctttg
agttttctag
ttattatctc
ttgttctgaa
ggt ccttage
ct at aaggac
tacatttaca
catatctttt
tccttttata
acctcttccce
aattcttgga
tttaaaaaat
gct agggcca
tgtcatttgt
aaagt t gaaa
gcat gccctc
tctgtttgtt
cttgctctga
t gaaat gagg
tctctgtgag
tttcaatgct
tgccagaat g
tttaacatga
aattttgaat
cat agact gg
ccatgtgtct
tggttaggtt
t gt gt gaagt
cat acccctt
tcttgcccaa
ctttatatat
gt t ggccggg
agat cact cg
act aaaaaca
gaagct gt gg
acaccact gt
ttttccataa
aact t aagca
aagt ct aaaa
ccat caggt a
cagt cat acc
gaagttttgt
gt aagaaat g
aat gat ggt a
tcttcacaac
gaaat t caag
t gcaaagt ga
acagcat ctc
tttgaagatc
tcgtgtccct
gggacat agg
ttgatttgtt
att ggt gacc
caagt gct gg
t gccat cagt
ttcttctaaa

acaagct cac
gagaaaat ca
gattttgaga
t gaggt ccag
t at agggat ¢
at cct cagag
acat agat at
caaat aacac
t ggt cccact
ggt ggct acc
ggctgetgtg
atagttctga
ggct cagggg
ttgccctctg
gcagt cct at
aagaccgt gt
gaggggacat
gt caat gggg
tctccat gt
aacctcattt
gaaagcattc
agctt gat gc
cct cagacga
accaat aaac
tgggttttaa
tagtacttta
att gggaaac
ctttgtgtct
tttttagcaa
tttcatttct
ggat at t aat
aaaacaaaat
gaatttaact
t gaaaacat t
ggttttaata
gattgattag
gggagagttg
gccacat gcc
cat gt gct gt
gtagccecttg
cat ggt ggct
aggt cggaag
caaaaat t ag
cagaagaat ¢
act t gagcct
tgttgtcttc
tt caaccaat
tggaatatta
aaattctttc
cttgccacat
gaaat ccctt
tttgtgtgtg
at at at agca
at ccct gaga
acagact gag
gaaaaggaag
cct gagt cca
tgaacatttg
caaggtttca
ccagtcccca
t at cagaagt
aggaacat at
ctttatgctg
aaaat ggagg
tgcccttcat

cactgttctc
ccat cat cga
t ggagat ggt
gccaat gcce
t gggggaccg
tttgtcatcc
tttatacttt
agaaggcttt
tt ccagagga
ttcatatctt
acaaaat acc
gggct ggaag
gat ccacccc
tgtccctgtg
t gggt t agag
ttccaaatta
aatt cgaccc
tttctctccc
ccgtcecctcce
ctcattctgt
actctttcgg
catccgtgtt
agaat ggat a
agtgttatcg
tt aaaat act
gaat ct acat
tgtctattcg
tataaatgtt
caggt aagcc
tttttttaaa
aaat cagct a
agt aaggaca
tt caaagaac
ct gaat ggaa
gagt agaaca
gacct ggt at
gat cgcccta
cct agt ct aa
gttgggcat g
agt aagt cac
cacgcctgta
tt caagacca
ct gggt gt gg
gct t gaacct
gggt gacaga
ccat at at at
gcacaat gac
tt gact aaat
tctccttaag
t gaat t gaat
cagat aagaa
t ggcgggggg
ccttcctagg
ggcatttaga
gtt aagaagt
tccagctctt
tact ct caac
aat gaat cag
tt gt aaggat
gagaggagga
aatggtttgg
accacagaaa
ctctagetct
tcatgatgtt
cggaat caaa

tgttttccct
t gacgcaaac
aggcat gt ga
t cccaact cg
gagggcaacg
act at gaaga
tt aaaagat g
t aat aaaaaa
aacacctttg
t aaat aat at
gt aaact ggg
tctgtaatca
ccacctcttc
tgtccctcct
cccaccct aa
agt cacattt
at aacact ac
t gattcagcc
act t aaagga
t gacct t aga
ctcccatctt
cttttcagtt
tttgtctaca
tgactctgtc
ttataccatt
ttatttgatt
tttttcttga
t gat cacat g
att ct aaggt
gaccaat aca
ttatttactc
taacct t gga
tcattacttt
tggttgtcct
tactgttaat
ggaagat gt g
ttttgtgacc
gccatttgta
aatttaagta
gctttcactg
at cccagcac
gcct ggccaa
t ggt gcacac
ggaaggt gga
gcgagact cg
tttaccagct
accatttttc
gtatcccatc
gaagaagaga
tcagttttca
gaaaat t aat
ggagggct gc
accat gt ggt
tattgtcttc
gagt agccca
t caaaccaca
tttaagattc
atacggettt
aaat gaaggt
agcagctctg
at agagct gt
agt t at gaat
gtgtcactta
aactcctttc
ct ggcagccg

ttagtcggtt
ccgt aaaaag
acaaaacgtg
gctctgetcce
ccagagaaca
aagct ggcca
at cagagt ga
t aacagccct
aaccctccca
at ggt agt ac
tggct t aaaa
aggt gccagce
cagct cctgg
cacat ggcat
cgacctcctc
acaggtactg
tctttctcag
tcgtctgtgt
cattgcttat
gagcat cact
ctacctctga
ccct gaat gg
gcttctattg
tcctggatta
t gaaaaat ga
tt agat ggca
tgtcctttgg
acacagt agc
agt gct agcc
gagat gct aa
t cact ggt aa
at aagttaca
ccctcatttt
agat caacct
gactctgctt
caggagaagg
ctaaactgta
agct gagct a
gat acat aca
tcttaattta
tttgggaggt
cat ggt gaaa
ct gt agt ccc
ggt t gcagt g
gt ct caaata
t gaggt aat a
taatcttctc
gactatattt
ttgggattaa
gaat gt t aat
ttcttacttt
agccaaccac
ttaaaacatc
ccatgttttt
agtttagtca
tctcttatcc
cact ct aggc
ccaattagaa
ggt gat gct t
aaccagcagc
ccacactgtc
t at gaaact a
actcttttgg
cgttgtettt
tacacttgcc
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aggt ct at gc
gcccatgttt
tgtcaccttt
tacccgt gag
ttggttgaaa
cact gcat at
caaacat atg
ccccaat gat
agggt cttgc
ctgcct ccct
agt gcaccac
ttccctatge
cct cct aaag
ct gt ct aagc
gcagaaaagc
tt gt ggtaca
ct gaaagt ag
cactaacttt
gat aagagag
ggaact gt gc
agctctcata
atctttctaa
tcttttaact
tcaaattgtt
t act gt aaac
ggact cagaa
at agt ggt ag
t gggaaat ga
gt aagt acag
gagat ggt ct
gctccttctg
tgagctttaa
ct acgt aagt
aattctagtt
ttcacttttt
tccttctact
gt gcagggt t
tattagtctg
aaagaggttt
t ggt gaaagg
gat ggt ggca
t gt gagact ¢
gcct cccacce
gatttgggtg
tttttggtaa
act caaagaa
gt aagat gt g
tcactatatc
agaat at t ag
ttgtggcttc
cttgacaatc
cccagcactt
ct gaccaaca
gcaggt gctt
aaggt ggagt
agaaact acg
cttttctttc
gcagt ggcgg
cct cagectc
tgtatttttt
cctggtgatc
ttacacagtc
cttttccaag
agacacact t
cacccccaga

acacagcagt
tgcagctttg
ggaagacct c
cttccagtat
tctaataccc
ggtatctttt
gatgtttcaa
gagaagcact
tctgttgecce
ggtt caagcg
cacacccagc
cgcccaggcet
tgttgggatt
acatttttgg
caccaggcat
t aaaaagaag
agaccaaaga
atatgtattt
aaat gcttag
gagt ccagag
gccacaaat a
t at act gggg
cctgcaatta
ct agt agaaa
ggct taggtt
acctctttca
gatt acagaa
ttgattatta
cagacttcgt
gcctggattc
ctcat ctgct
atgcgtttat
ggcagct aca
aacatt aaag
aaaaat cggg
ttctgcttgce
gctcctat gt
ttttcacgcet
attggacata
cacat ct cac
ggcaaagaga
attcattatc
gggttcctcce
gggacacagc
gagct ctccc
agt gaggaaa
acacgaat gt
taataatctt
gattacttat
tttgcat act
agat at aaaa
t gggaggt cg
t ggt gaaacc
gt aat cccag
ttgtagt gag
t caaaaaaaa
tttetttttt
gat ct cggct
ct cagt agct
agt agagacg
cgcctgectce
at ggt t gact
gactgttcca
gacccaccat
agccccaagc

gagct ct gca
cattctttct
at at gt cact
ggtgccttct
cat gt gaaga
ct at aaccca
at aacgttgg
cat cagaaga
aggct t gagt
at cct cccac
tttettettt
ggt ct t gaac
at agacgt ga
ttttgtccag
ctctttacct
ccttctctca
aagaat aact
caagaacgt a
t agggt ggaa
agtttctttc
tgtatattat
aat cccaaat
aatgattcaa
t ct ccaacgg
t agggagggg
t aaagt ct ct
tattttaacc
actacttaga
aggcgat cag
aaacctctgc
aagt gccacg
gagttaactg
ccat gcat aa
tgtgtttttg
aaat agcaga
tacctact ct
acaaccaatg
gtt gat aaag
cagttccacg
gt ggcagaca
gcttgtgcag
at gagaacag
cacagcat gt
caaaccgt at
act aagat at
t aaaact caa
taaagtttta
t gt gaat gaa
attt gaggac
ttaatgct aa
taccttcttt
acat gggt ag
ccatctctac
ctacttggga
acgagat cac
aaagaaaaaa
tttttgagac
cact gcaagc
gggact acag
gggtttcacc
ggcct cccaa
tt gt agggge
atataatttc
acagagcct c
ccctattccg

at ccaaggac
cctctacatt
gtctttctge
ggcaat ct ac
acaaggacag
tattttaaat
gct at aaaaa
agaaggaat t
gcagt gacat
ctcagcctcc
tttettettt
tcctgacctc
gccaccttge
tcatgttgtt
ct gaagcaag
tgctaatgtt
t gaacaagat
aaagaaacag
aaaaaaaaaa
tttctttcett
ttccttcttg
aaaaat ctca
ctattcatat
ccat ct caaa
ttttgcecta
gcggtgattg
cttttctgaa
atgtgtttct
t gt agt gt ca
tctgtccttt
tattacagca
cttagaacag
acaaacgcaa
t gt acagagt
t gt t aggaac
attctagttc
cagaact gac
atatacctta
t ggct gggga
agaggagagg
ggaact ccca
t gcagaaaga
gggaattgtg
caat aggt at
gaggacat at
aattggettt
acaggttttg
gatctcattg
t aaaagattg
agttcagt ac
gggct gggca
at cacct gag
t aaaaat aca
ggct gaggca
gccat t gcac
aaaccttcct
agagt cttgc
tccgectcce
gcgeccgeca
gtgttagccg
agt gct gggt
t caggacat g
t agt acct ga
ccct cat caa
ttccat agct

cagat ccaag
tcatctctgc
cctcattgaa
tt gaagat at
t acaact caa
acgtgtatta
actggtattg
ccattttttt
gatttcagct
caagt agctg
ttttttagca
aagt gat cca
ct ggacagga
tacacggcca
cattct aaat
tt caaaacaa
ttcagt gggt
gt gggaaat g
gacaacattc
tetttttttt
cccacaattt
tttttctaaa
gt agact gt a
tagtttcctt
gtcactgatg
ggct acccca
tgttgcaata
tttccaagca
ggt gt gagca
cctacccagg
ttttcctcat
t gccagct at
act gt gt gca
tggtgtctgt
ctatttattt
cagact t gat
cccat caaat
gact ggacaa
gacct cacaa
at caagt cac
tttttaaaac
cctaccacca
ggagtt acaa
ggaaggaagt
gcagaaagt g
caaaagcaaa
tttccttgta
gtgtcttttt
gt agagacat
ttaagattga
cagt ggct ca
gttaggagt t
aaaatt agct
ggagaat cgc
t ccagcct gg
t agt gt cagt
tct gt caccc
gggt t cacgce
ccacgcct gg
ggat ggtctc
agtcactctt
ccaccccaga
gagactttct
cgcacagctt
caggatgcta

t acagat agg
ctgcattcca
cagagt gcac
gatcttcatt
aat t ct ggac
atttataaca
ataattgtga
tttttaaggc
cct gcaacct
agat cacagg
aagacagggt
cccgect cag
agaaggaact
ttgttacaaa
agt t gagagt
gttgtgactt
agaaaat aaa
aat cctccte
agcagttttt
ttttctggtt
act gagaat ¢
cacagacaag
aaagaaat aa
cccaaattta
ttttgaaata
gcaat gt gat
tattcttata
t gt cagcaga
gt at ggactg
cttttctggg
agggct gct g
gt aat aaaca
t ct gaggaat
tgtctgtgca
tgcttgetct
ctgtttctct
ttacaaagtg
tttacaaaag
t cacggt gga
atcttacatg
cat cacat ct
taattcaatt
ct caagat ga
aaaat act at
aggaaat aaa
ttttctgtca
aatatttact
taagatatta
aattctatcc
at aaaaat gt
cgcct gt aat
t gagaccagc
gggcgt ggt g
tt gaacccgg
gcaacaagag
cactcecttttt
aggct ggagt
cattctcctg
ctaatttttt
gat ctcctga
tttcttaagg
ctatcatctc
ctgcat aat a
gt gt ccccac
aat gagtttc
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aaccgt gt ga
tt aaat at gg
acccagagcg
aaaaat gt cc
tagtgattgt
tcatggattt
tttacttgga
ct agt aagtg
t ggaaagat g
aagtttccat
aat gaaaat a
t cat gaaaaa
ttaaatggtc
tagtgtttat
cctacattca
ctttgcagta
atgtgattca
caggagt at a
ttactgtgtg
agtt gaagtg
gcact ggctt
t agacgggga
tcatgttgtg
t aaat t caga
cacccaggct
caagcgattc
cccagct aat
gtcttgaatt
caggt gt gag
ttccagat ct
attaacagta
ccaat t ggac
taatgttccc
att gaaaaaa
gcaggacttc
gt agt cat ag
acccaagt ag
tatggtttta
gct gagcact
caacaaggct
gcet t ggggg
ccagggt gca
ctcttataat
t aggagct aa
gacttcgttt
aaat at aat ¢
aaggacat gg
t gat gaaaga
ggt cagat cc
ttttggcaga
ttatttactg
cagt cagcac
tatgctttta
gagtcttttg
aaaaaaat at
gggcat ggt a

ggccagettg
at gaccttgt

cgcaacaggg
cctgatgttt
caaggat aaa
t gccagcact
cct ggt caac
gcgggegect
gagggggagg

cccttcttca
ggtttctttc
gt ggaggaaa
ccacccacca
aat aagcaat
gtgaccatta
cttatggacc
ggaagaaaaa
aat at gaaaa
tctccattaa
aaccat cat c
t aaccaacca
ct gt aaaagt
gacttcatta
caaat gat ag
gcggt agt ag
gtgtgetttt
tgttttggag
gtctt gggct
agaggat gt a
ccctttcecett
ggaagagagt
acatcttagg
gcttgeettt
ggagt gcagt
tcctgectca
ttttttggca
cctgacctca
ccaccacact
atccttctgt
gggt gt t aaa
ttagt gacac
caggat gccc
ggtttctgaa
tctgattctt
t aggaagcat
cat cttacag
aaccaagaat
gacct cgcaa
ggcaat aagc
agacaat at ¢
aagt cct gat
ggt att agca
accaat ggga
tt gagt acat
t aaggcgaga
cat ctcaatg
t gagccagag
gtggattatt
ttgagcagt t
aaacaat cca
atgct gactc
aagtt at ggg
ggggaatttt
atttcactat
gattatctga
gcact ggaat
gagt ccagac
aactccttct
ttctggttct
ggaagt acca
tt gggaggt ¢
at ggcaaaac
at aat cccag

tt gcagt gag

agt ct cat at
tgttaatttg
gccatttctc
at at t ggaac
aaaaatcctt
ttatttgctg
acatgtttgt
t cacttaaca
agggt actcc
gact ccaacg
at cgt cat ca
t caaaaat ga
ttgcaggt at
acttaattca
gctattttga
ttgcagccac
at t gagggcc
tcaaact gtt
tcctggtctg
t gt gcaagtg
ccacact ggg
ggt gcct gaa
catgtccctt
tttettettt
ggt gcaat ct
gcct cccgag
tttttagtag
agt gat ccac
tggccagttg
gat gct at ga
t ggacaggac
attaaatgtg
t ct ccaaaac
aagcatttgg
t aat at gccc
ttctaaagct
gaccagt at t
gaggt acaat
gatcctgtgg
catt agt ggt
ccaccgaat t
ttctctctcg
tccagttcac
agtttcattc
agttatttga
agt ct aaaaa
tt ggcagaac
gcct gat ggc
t caccact gg
attttgctca
gectgttttc
t ggt at caga
gt cattggcc
tttttcettg
gt ct at aaac
agcct ctcct
ggt ggct t gg
agt ggaggt g
ccct agt get
tccecctagta
agatcctatt
aaggt gggca
cccatctcta
ct act cggga
ccgagattgc

tttgtgggac
tcttacgtca
tctccectac
t ccgt ggt at
gcat gt caat
tttattggtt
ttcagaaatt
gtattccaag
tagagtttat
gctttgaata
t att aact gg
cttgacagga
attatttgtg
tttttcatga
t ggaaaacca
caacttcaga
tccttgtcga
cttggct cag
t aaaat accc
t gcggt gcgg
ggcctgetcce
actaccattt
caccct gggg
tttettettt
cagct cactg
t agct ggagce
agact gggt t
ccacct cggc
acctttactt
t act at gaag
t gat cacaat
attagacatg
act agttgct
gaaat gct aa
at at gcat ga
tatttcttca
t cat ggaaaa
at aggggcat
agggcggaaa
ggcattgtct
act gat gcag
gatgtgctta
cacggagaaa
aggagaagat
ccaccatttc
ctatgtagta
ct gacgacgt
agattttact
atttttctgce
tgttgtgagt
ttttaagaga
aggct aact t
tetttgtttc
ct aaagcaga
at aaccct ct
cttttaaaca
t gacagggca
at gacaccat
ctgcct acct
gaagatttcc
gt ggcegggce
gat cacct ga
ct aaaaat ac
ggct t aggca
at cattgcac

tcccatgtge
att cat aacc
aacttttaaa
ccat aagctg
attttattaa
tgttgttgtt
cttcaaaaga
tacct caaaa
caattgtcta
gtatatgctt
gcttgtgece
gaagccaaca
tattcagtaa
at ggt aaaaa
aagact cact
tgtgcagttc
gagagagt at
at cct ggcac
gccct gcaga
cattcggtgg
tctaattcct
tttttagtga
gtcttggtta
gaggcggagt
caacttccgce
t acagt cacg
tcaccatgtt
ct cccagagt
tatgattatt
cattaagttg
cttat at ggt
aat t ggaaac
gaggat ggga
cttcaccagg
tgattctgaa
t ggaat caga
tactctgtga
t gact caacc
t ggat aagat
acat ggct aa
attcagttga
ttctctgtct
ttctgcagat
tttacaaaat
tacacttggc
gacaaccttg
agtttgtttt
gggaaggacc
ctgttaggcc
agegtttctce
agcgt gaaat
tt gggct get
ttattcccat
t gcat gt aag
aagttttctt
ttgat gt gac
tccctcactc
t caggacgct
at gcccagaa
attctttgca
gcggt gget ¢
gat caggagt
aaaat t agct
ggagaat t gc
t ccagcct ga

acctacatta
cagccaagaa
tact aaaat t
ggt t gcat gt
atttgattat
tttaaaat at
cagcaaat cc
gat gcaaat a
t ccct ggaga
ttgtgtatac
attgtagatt
agccct aaca
tact ct caat
ttcactcttt
atatgttctc
ctagtttact
aat acact ag
agctacttgce
gttcttgetg
gtact ccaca
gttcaccaag
gt caaacgtg
act cctct gt
cttactctgt
ctcctgggtt
caccaccatg
ggccaggct g

gctgggatta
t ct aaagcac

agact aggag
gaaggaagaa
tattttgagg
atagatgtta
tttctttcct
at't ggggaat
attatgttgc
agt gctgctc
cagt gaat gt
cccacctctg
t agcagggat
ggcagt at cc
ctct at gaag
aaaat gaacg
ggactctttg
cttaaagtca
ctttactgtg
tatttctcat
ttttctcacc
tttggaaaca
tgaccttttg
gaaggggagt
t ggcaccat g
gattttgaag
gttagtaatt
acgacat ctt
gt gat gggga
ctgacctctc
ct ccaccagce
aacctatctc
ggttgacttg
acacttgtaa
t caagaccag
gggggt ggt g
ttgaacttgg
gcaacagaat

68700
68760
68820
68880
68940
69000
69060
69120
69180
69240
69300
69360
69420
69480
69540
69600
69660
69720
69780
69840
69900
69960
70020
70080
70140
70200
70260
70320
70380
70440
70500
70560
70620
70680
70740
70800
70860
70920
70980
71040
71100
71160
71220
71280
71340
71400
71460
71520
71580
71640
71700
71760
71820
71880
71940
72000
72060
72120
72180
72240
72300
72360
72420
72480
72540




aaaacttcgt
gcgt gt gt at
actgatctct
tccccat age
tattctcgta
t aatt gaggc
ccatggettt
gtcctaggtg
gcaat aagt a
t aact gggga
gtagctccca
ggggcgggt ¢
t at aaagggg
tcgecttcca
atctttacca
ttcacaggac
cct gaggaaa
ctcatgtata
tt gggaacat
aggat gct gg
ct ct agagct
atttcttaga
gtttagagct
ctttctcata
caaaaat agt
t gcat aacaa
gacgttagta
gt gt gt gt at
gttattccat
gcagcagat g
aaggt ggat g
attgat at ag
accaaaaaac
tgctcaattg
agaaaact ct
ggcacatttc
ccgaagagt g
t gt gt ggagg
aggct gaaat
acatctgtct
aacgcttaaa
ttgagatttt
tggtcctgtt
t gcagcaaca
gccaaacgaa
t ggagt gcag
ctcctgectce
tttttgtatt
ct ggagt gca
tctcctgect
atttttgtat
ct gacct cac
ct gt gccgygg
ctggtctcga
ttacaggcgt
tccaatattt
gaggagcaga
t agat t gaat
gccattggtt
aggtgttctc
agcaaagagt
gt gggat gct
agtt cagcgg
gtacagatta
cctctcectce

ct caaaaaaa
gtgtacttga
ttctagcecg
acttgagctc
gccaaacat a
tatttaataa
aggaatgttt
ct ggggacac
aaaccgaaaa
ggat ggt gat
caattcccac
tttcctgtgce
agtttgectg
ccatgattgt
gcagcgt gaa
ctgtttcettt
aact t ggaga
tgtttgccac
ccacaaaaca
t gaacccagt
ctcatattga
ggaaagt t gt
t caaattcaa
gaactttaaa
acagagaggg
t agt aaat gg
ttaggcctta
ct caccccat
ccct accaag
ctgtcctgcet
agtctttgaa
aaat ggagt t
acaggtttga
gtttaagaag
ttctggcacc
t cgaagat ga
ggtgcattcc
caagaaacct
ggaaacacgc
ggt ggat ct g
aaaggaat cc
ctgtttgcte
t ct caat gct
ttttacctgg
acttctggaa
cggt gcgat ¢
agcct cctga
tgttgttgtt
gt ggcgcgat
cagcctcccg
ttttggtaga
aat ctaccca
cctaattttt
act cct gacc
gagccact gc
tgtatttcaa
taatgttctc
tgaaaatttg
tgtgttctgt
catagattcc
ttcagccctc
ggtgaatttt
tacat gt gca
ttttgtcacc
ct cccaccct

aaaaaaaaat
gtatatgttc
gt cagaaaat
agct gct agt
aaaat gat ca
t gat ct gcat
cattcatttc
agt gt gagca
at aagaacgt
atggtttgge
at gt cat ggg
tgttgtgata
cacaagt t ct
gatttat aat
cacggact aa
ggct t gagge
cagaaggaag
tt gggact at
gct gaaagat
gtgaactttt
caaaggat ac
ggaaaat act
t cgggct aag
aagttttatt
cccat gt act
tatcatgtat
aacagatttc
gtctagattc
aaact ccctt
tttagtctga
atctatt ggt
ccttggtctg
at aagt aacc
ct aat accag
acacaacttg
cccaggaagce
tt at ggaaaa
ttaggacgtg
t at aaacaga
acat ccaaaa
acagaggccce
t gcccagaat
gaagt agcac
attattctag
atcttttttt
tt ggct cact
gt agcaggaa
gttgttgttt
ctcggct cac
agt agct ggg
gacagggttt
cct cggectc
gtatttttaa
t caagt gat ¢
acccggecge
gt agaagttt
at gaagcct c
tcatattagt
aaacacagcc
cat gct cgat
accct gggac
ttaatgttaa
ggtttgttac
caggttttaa
tcatcctctg

cctgttgcat
attcctatct
t caat aggaa
gtt gaagaca
ttacctacat
gtttgacaat
ttcagtcttt
aagggacaca
ggcagacaac
tgtgtcccca
agggagcggg
at gaat aagt
gttattttct
tttctttata
tacaggggga
ctgtgagatg
aacaaacgga
gacct gat gc
getgttttgt
caaaaaccta
ctttcacaga
t aaaaat act
tt gggcaagc
tt gcaat aat
cttcatcctg
at agcat cac
accatggttt
ct gt aaccac
gtctccctgt
atcatattct
t gaaat gt at
acttatatga
ct gaccacat
t cat gt ggcc
ggggat t aat
agacacacca
cagaacacat
cagt t agcag
tt gagagaga
gttgcatctg
aaagcgggct
actgcct agg
gccagagaag
acat act gat
tt aaagacag
gt aacct ccg
ttacaggcac
tt gagacaga
t gcaacct cc
attacaggtg
caccatcttg
gcaaaat gct
t agagacgag
cacct gct gt
gaaacttcta
t cagt aat aa
agaagacat t
cccttgactt
t aagaggct a
ttcccggagt
attacccctc
tttttatttt
acagat aaac
gcccagt act
ataggtccta

ctt caaagat
ccccatct at
tcatggettt
t cact caaat
aaact aacct
caccattgtc
cagt caacaa
attctcatgg
aaaat ggat a
cccaaatttc
t aggat gt aa
ct cat gagac
cttgtttgec
aattacacag
aggctagttt
aggagccagc
ctcctctcce
ctctttaaac
tagaatgctc
ttgatcccac
ttagaaagtc
gt gagt agaa
tactgcctta
tatagacttg
cttcttgaat
attatcaata
at gt gcactg
caccgccatc
acttttatgt
ggaaaaat ct
t ggcact gag
agaccatcta
t at gagagt c
tgagtagttt
aatatatata
gt aat gggt t
gat agaaaaa
t gagaactta
gacaacagct
t ggt ct agga
ctgaaagttt
acggat gaaa
ttaactttag
aaggggagt ¢
tcttgctctg
cct cct agat
ccgt caccat
gtcttgcetct
gcct cccagg
cctgccacca
gccaggccag
gggat t acaa
gt ct cact at
ggt ct cccaa
gaaat cttga
t gaagtt gaa
aggagcat ct
attcatattt
ttttaaagga
gggagcagga
ctccect gcac
taaatttaac
ttgtgtcatg
cattagttat
gtgtgtgttg

gagaaaat gt
ctacct gcct
t catt gggat
ttgtcttgtt
agat gat cat
t aagaat ggg
at aacacact
t gccacat gg
acgt agggt g
atcttggatc
ttgaatcatg
ctggtggttt
gccatgtctt
tcttgggt at
aaat at gagt
cct gagaagt
act gaat gac
ctct aggt ca
gttgtaatgc
cccacccact
agt agact cc
gaaagaagca
t aggcagt aa
tgggaagttg
ggt aacgt ct
ccaggaaact
atttgtatgt
aggacacagg
at gagaaat g
acagt gagag
aatctgctta
caagct caga
catcagttga
atttctaaga
tggagegttt
aacaggt cac
tagccttttg
aggaaggt gc
tt aagggaaa
ccaatcttgt
ctttctttcc
tgaactcatc
aacagt t ggt
catttactct
t cacccaggc
t caagt gatt
gcct ggct aa
gt cgcccaag
tt caagt gat
cgcccagcet a
tcttgaattc
gcat gagcca
gt t ggacagg
agt gct ggga
gagt gact ct
agccagaaga
at ct cgat at
tttctcttga
aat ggagat ¢
gagaattatg
agacttcaca
ttttatttta
gggetttgtt
ttttcctgat
ttccectgta

72600
72660
72720
72780
72840
72900
72960
73020
73080
73140
73200
73260
73320
73380
73440
73500
73560
73620
73680
73740
73800
73860
73920
73980
74040
74100
74160
74220
74280
74340
74400
74460
74520
74580
74640
74700
74760
74820
74880
74940
75000
75060
75120
75180
75240
75300
75360
75420
75480
75540
75600
75660
75720
75780
75840
75900
75960
76020
76080
76140
76200
76260
76320
76380
76440




tatgtccatg
ttttctgttc
gcaaaagaca
at at gt acca
tctttgctat
cgcct t gaag
taggaatttg
cctctcegtt
tttttataca
gcattttcag
ttcacatacg
ttgttttgtg
t gt ggt gaac
ggcact ggag
cgctatactc
tct cagggtt
taat gt gt gc
taat ct gcct
cctcatggca
atcccattac
attttetttt
t gacgcagtt
gctcattggt
tgttccaaac
aat ccaact c
gt aat gacgg
tcatcagatt
tattgtgctc
tgcattaata
acagcaggat
ctagcaccag
at gat gacgt
aaaggaat ac
ccatatgtgc
cctttaacat
aaagcgt aaa
aaagct at gg
t ggaacat ag
cagagtt gag
act ggaaat g
tttgttcatt
gt acat cagt
at aacagaga
t acagacaag
aggcagggaa
t cccaat agg
t agt at ccaa
agaagcat at
tt gaaggaag
tgattgttca
gggaaaccct
cagcggt aat
caagaccagc
caaacgt ggt
t gagcccagg
agacacagcg
ccct aaccat
tgcgagtgtg
t aagggt t ca
agtt gggatt
ctctctetgt
ctctcgggtt
cattgccatg

ggctggtctc
gat t acaggt

tgttctcatc
ctgatgttag
tgatctaatt
aattttcttt
t gt gagt agt
aacat acctt
tcctaaatta
ccctttcatt
tcttacccca
caatttgaaa
tgaagttgtt
gcaggggt ga
t ggcagggga
t gt t gcaaat
agaat ccctg
tgttgaaata
ttcccageccc
cat gt cacat
ccttccattt
ttggtctggt
ccttcttaga
t gaagatcta
acattgtttg
caagcaattg
cttttcaaag
gt gaggcact
ctcgtagtta
tttctagctg
acct cgggaa
gggggagcat
acctttcact
aaat ggcaaa
aat at acaaa
tttgtgattg
ttatgttttc
gaat at actg
cct gt gggce
ct at gcccat
taattat gat
ttttccaacc
ctttcagtgg
ctctaatttc
caagt cat gt
aaat agct aa
tt gggaaat g
gaacttcatg
aagagt ggaa
ttccectgta
gcttccttta
cttcacagtg
caaat at caa
cccagcact t
ct gggcaagg
ggcacgtctg
agggagagat
agaccctgtc
ggaat agcag
aact gagat t
gcccccaacce
aat gt gacct
ct cccaggcet
caagcaattc
cccggct aat
aaact cct ga
gt gagt cact

agttagctcc
tttacttagg
cttttttatg
atccagtcta
gcagat gctg
acccaat cca
ct gt aaacaa
gtcttctcca
aacccagat t
ttttatctaa
t gct acagcece
ggggggat gt
ggaaatt caa
aaagcaat at
acagccgttt
aat t gggct c
t gcat t gaaa
gggt t gaat g
ccaagcct ct
gt t gaggaga
agaaat ct gt
cacct t ggag
ttgtatattt
acct aggact
ttgtattttt
ct caaat cag
ctcttgactt
gatattttcc
ggattttagc
ttcttcccect
cagt aact ct
act act accc
at aggt gacc
gtttttaagt
tgcactttgt
aggtttacag
aaat cttgct
ttgctatgta
agagaccat a
cat gct at ag
acaccaaccc
caagagctta
attcatcttt
attgctgtgg
cacaaagat a
agaaat cagg
gtgatttaga
act at gggga
t cagggt ggg
t aat at t aaa
gtggact at a
t gggaggcca
t ggcaagacc
t agt cccagc
t gt agt gagc
tt aaaacaaa
gact cagt ga
ttggtaagtt
ct gggaagat
gat aaagagt
ggagt gcagt
tcctgectta
tttttatttt
cct caggt ga

gcgcecet ggece

cact aat aag
at aat ggcct
gct gt at agt
t cact gat gg
atgaatttgc
tgttacttga
ctttttgggg
cct gat ccct
gcagt aagat
tatcaattaa
ctgttctgga
tttaat gagg
t aaacagaag
gt gat gct ct
tgcactctcc
tatatcat gt
att aggacat
t ggt agat gt
gttttctcat
agct t ggcat
agaactgttt
t cacccat ct
cct cat acct
ttgcatccta
t acgaaaggt
gccagggt gg
ttctgtgtgt
agagggt t at
agt aaaatta
tt cccaggag
gagat ct t at
ttatttcttg
at gaaat at g
gaatttattg
ctcattattg
caaggat aac
caccacgt gc
ttgtctatgt
t ggct t aaga
atattttcat
t gttaat gac
t aat gt aaca
acct ct gacc
tagtttagag
ttgcttccat
ctaatttcct
atattacttt
tgatcatatt
aagacagaag
t gct at gggt
aaaacaagat
aggt ggat gg
ccgtctctac
tact t gggag
caagtttatg
caaacaaaaa
caattacatc
cccatttccce
tccatgcatg
tctgattttt
ggcgcgat ct
gcct cccaag
t gt agagacg
tccgctcatc
tgatttttgt

t aagaacat g
ccagct ccat
aagt att cat
gcat t gaggt
acttcatatt
agacgaccgt
catttcacaa
ctttcaaact
tcctatgtge
gct ggt at aa
gaacggt gag
agagact ggt
agaggaact ¢
ccccat ggaa
aacact ggca
gttccctgat
caagt gacat
gat ct caggt
attcttaagg
aat ggaaaga
cat cacaacc
cacaaaat gt
t ggaaaggac
ttagt gt cgg
gacct gat ag
caggccggga
tt gct gaact
caagaaaaag
gagaccagat
agt gt caagt
cat at caagt
ggat aagaat
cttggt gggt
ct at agagt t
aaaat aacaa
caccaaagac
ttttgtaaat
ctgctttcac
tatttgctat
ggtatttatt
gct ggggaat
gagacaagt t
aggcagaat g
at gat gagag
aact gt ggca
tcatggaatt
gt gt ccagat
t at agaaaat
gaattccttt
cttaaagaaa
aggct gggt g
at cacttgag
caagaaat ac
t ct gaggt gg
ccact gcact
at caagat aa
tctctcecttct
tttggect at
aaaact accc
tttettettt
cagct cactg
t agct gggat
gggtttcacc
ttggcctcce
gt caccagaa

cagtatttgg
ccatgttcct
t ccat ggt gt
tgtttctgtg
cagtgatttt
aact gaggtg
tattccagcg
cttgtcttta
attgccacat
at cat accac
aatgccctcc
aat aagggat
aggatagttg
tgctcaccta
cacaat gggg
ttctcctcaa
t gaagt caga
cttttgactg
cacagaattc
ctcaaatttc
t gt ggat agc
cagccggggt
tagttgaatt
ccacaattca
cgagacaaga
catcttgttt
tgtgagattc
gagtatcttc
gat ct gct gg
t cagcat gac
tatctcagtc
ttttcgettt
cagctaattt
ccaaaacaac
gcgctatgta
cgggagt t ag
aaagttttat
act gcaacat
ctggtttttc
tact gact cg
gt aaagat aa
at gt act caa
cagcacgt ac
cctccgacaa
cacagtgatt
ttataaattg
tcctttatct
ttttgaacat
tettttttgce
ggcttctgtg
cagt ggctca
cccaggagt t
aaaaat t aac
gaggat t gct
ccagcct ggg
aatt at agaa
ccacaat gca
t gaacccctt
aaat cctccc
gagacagagt
caacct ccac
tacaggcat g
at gt t ggcca
aaagggct gt
ttgccttgte

76500
76560
76620
76680
76740
76800
76860
76920
76980
77040
77100
77160
77220
77280
77340
77400
77460
77520
77580
77640
77700
77760
77820
77880
77940
78000
78060
78120
78180
78240
78300
78360
78420
78480
78540
78600
78660
78720
78780
78840
78900
78960
79020
79080
79140
79200
79260
79320
79380
79440
79500
79560
79620
79680
79740
79800
79860
79920
79980
80040
80100
80160
80220
80280
80340




cattatttgt
gt gcact caa
agagat gctc
t aaattccag
agagttttgt
at ggat aaaa
t caggt aat t
tcccctaccce
tgctctctcg
acaat agaca
catcttgctg
ggaagaacac
gaggct gcat
accatgtatt
t cagaaagca
gct gt ggcaa
tgggattttt
ggt gagatta
ctgctgattc
at cact gcat
t gaggt caac
t ccct gagaa
t gt ggagt aa
catcctctac
ttggccattt
gaacgctttt
ctatttaaaa
aattctctgt
tgcegtgttt
ctctgacctt
t gggt gaaaa
aaaggaggca
tt gggaggag
agaaat catc
cggaacctcc
tcttatttcc
ccacgcccac
tcttccttaa
tcgtggtata
aggaact gtt
ggccaggagt
ttttaaaaga
t ggcct cgag
ggacctgtcc
cttaatttag
acttcctccg
gagtgaatta
tttttatcga
ttgtcttcett
attact aaat
caat agacca
gatcatatta
aggttatgta
gt aaagaaaa
t ggaaggt ga
caggggaact
ctt gggaaaa
t ggggat t at
tcatcttata
tt aaaaat at
t gat aat gag
gaaaat gcag
tgttcttttt
gaacgt caca
ttatctttca

gttttccaaa
aacct aggtg
aggggaggcc
cctcecttte
tttagaat at
tgtgtgtttg
taaatgttat
ggagt agcag
ttaccaagaa
gat ggggat g
gtacccttcc
atttcaaggc
t at at caaaa
t at gaat ggg
ttacctctaa
t aaccagcaa
cctgagtttc
aatt act gat
ggtcccattt
tcctgggatg
gaactttata
gcagagaaag
t caggct agt
t gggcct cac
ggggt t t aag
gaaact ct gt
tcaattacca
ttccat ccag
tgtctgggta
t gaccagctt
ct agcct gag
ct gaggat at
ggt caggccc
t cagacat gc
cttggtcatc
agcct aaaat
ctccecccecg
aat gggcct c
gaggt ggggt
gct aggcat t
gcgcect caaa
aaagaaaaga
at ggt agt ct
cggacaagat
at agggt gct
gccccettect
cagattcatt
gttctgtcat
cacccgectg
gagt ggaat g
cgagcccact
acact ct cct
ttagtctgtt
agttttaatg
aggaggagca
cccatttata
acccacctcc
gggagct aca
aat gt agaac
at at at at ag
catt gagcat
agaat aagat
t gt aaaaaag
gt cat cagtt
catgtgtgta

tatctattga
attgatttgg
ccttccattt
tttatactca
aatcctgtga
gt gagaaagc
aggaagcacc
ggct cccgea
gcacat gcca
ct ccaggt ag
gct ccct gag
atttactgac
ct gt aaat aa
attgcttcat
aacggggaca
acaaaattac
tgatttataa
t at ccaaaag
aaagcattcg
ccgttcacag
cat aatt aaa
aatacatgtt
ttcacat gat
agaaaagt ca
ccagaagaaa
attcttgatg
agat catatt
atttggtgtt
tcagatgcta
t ccat aaaat
ggat ggcagt
t gct aagggt
gt t aaggcac
gat ctt gt at
cgccctatta
gt gcat gt gg
cctgtttact
tctcggectc
gggggecgac
ttatgtattt
accacgt gca
aaaaatcctg
act cct caat
ct cagagct a
ggaaaggcga
cctcttcgge
gaagagccgt
tgtgttccte
ccctaagttg
aacat cat aa
ctgtcagcett
acctacttta
ttcatactgc
gact cacagt
aaggcacgt c
aaaccat cag
at gattcagt
attcaaggtg
acaaact cca
tttaaggata
cacacagt at
t gt gt at aaa
agat agact t
t aaat gt gat
tccttaaact

attaact cga
aaaaagattc
tgcttccage
t aacaat aaa
agttttacca
t act gaagga
aagcccacct
gttagccatc
gcccgtctcce
agacaaaaga
cccaaagagg
aagt aggt at
acat agact ¢
cattttcecttt
gaacattgca
ttcacccegt
caatcacttt
ttctgttttc
gt ggcat gaa
gccttagcaa
cact cccagt
gt gttgccct
ttaatgttga
ccacccacat
gaggaaaaaa
aaat gcggcc
ttcatttaca
taagcttcaa
ccaccaaact
aacaaggaaa
aagt gagctt
aagagaaagc
ctagtccgtc
cgcattttta
tttaacaatt
tgcagcttca
ccttggatgg
cat accacag
cagcggegt t
cccagaggca
aat aat aaat
aaaaacagaa
tttaaacaag
at gcccct aa
aatcatgctg
agat gcgcag
cagat gactg
aaact gt ggt
cgtcaagttc
t gt caagggt
tttgtccege
gggggct cct
t at gaagaaa
t ccacat ggc
ttacat gagg
atctt gt gag
tgcctcccac
agat tt gggt
tgatatcctt
cacacatgtg
ttttttattg
tgtgcattca
tccccatttce
gct caat get
at at at at at

att ggat gca
aagactttta
agggt gt caa
ggt accagca
gccgaaagca
acat aatatt
atttcacagg
ccacagct ct
cagcgtttcc
gaacacacaa
agaacccagc
agttactgca
tgcacact cc
t aat gt cagt
aat acat aca
tgttatgggc
t gaaggcctc
gct ggagt ct
ct cact cggt
gat catct ga
t aggagaat t
ccattacgga
accgaat aag
tgtttattca
aaaaaat cca
aagggttctt
atgggttgtt
tatgctggta
at gt gt gggg
ggt gt gagga
caccaggggg
aaaagacaga
tgtctctage
aagat ct caa
cctacagcca
ggggaggt ga
gat ggt gcat
t ccccggget
t at ggggacc
agagaacat a
gcggaagct ¢
t gaagagt ct
aagagcccag
acgcagcgca
gaacggaggc
t gaat ggt ca
gagcagtctg
ttgttccaga
cagttccctg
agggcgt t ga
acctctatta
aaaaacaaat
tacccgagac
t ggggaggec
gcaggcaaga
acttattcaa
caggt gcctc
ggagacacag
t at at aaagt
aaagat aaaa
t gaaagat ct
ccactatttt
cacccgcettt
cattataacc
atttttaaat

gacagacat t
ggttagtcta
agttattggc
t gaat gcagc
taatatttgg
ggacccccaa
ccccegectc
ccaggggct c
tggtcctttc
t ccat acgct
cctctgegta
tacacatgtg
ttcaggcccc
agcagggaag
tttccaacca
cccatgccta
aaaatgctta
ttctggacgg
ttctgcccac
cagccgcectg
catttctttc
gt aaaagttg
aaagtgattg
gact gggat ¢
accct ggaat
tt aaaaaaaa
agcaacagct
tt ggaat cct
agtt gggcaa
ggct agggat
at gaacat at
at cat at gcc
caggact gca
gaggagattc
ggaaattctt
tt gat cgagg
at gt cttget
gggagagggg
agccgcecacc
gct gt gat gt
ccgtttcaga
agaatttcac
agcagaaaag
gtgccctgtt
catcgatctc
ggccct cegt
gtttcttcce
aaggaagagg
tattaagt aa
cattat ggga
t ct gt caaat
atttattgac
tgggtaattt
tcacaatctg
gagccatgtg
t at acgagaa
ccat gat acg
ccaaatcata
ttaaat acat
ccat gcat gg
cgagcaaaca
gt cat gt cct
ttccttccect
atgcat ggtt
gtatttaaac

80400
80460
80520
80580
80640
80700
80760
80820
80880
80940
81000
81060
81120
81180
81240
81300
81360
81420
81480
81540
81600
81660
81720
81780
81840
81900
81960
82020
82080
82140
82200
82260
82320
82380
82440
82500
82560
82620
82680
82740
82800
82860
82920
82980
83040
83100
83160
83220
83280
83340
83400
83460
83520
83580
83640
83700
83760
83820
83880
83940
84000
84060
84120
84180
84240




tttatataaa
gcaaaacat g
ggaagttatt
ttgatatgtt
agt gat gaat
ccccttctca
t agagt cat a
tgcaatttcc
gatttcctcc
tctttattgg
t gcacagcaa
gagattttca
tctgtttgca
gt ct cacagc
tgcgcttaac
cacacagat a
tt ggaacaag
aat gt t gggg
ggaat act ac
act ggaagcc
ctcacttata
acact ggggce
at acggagct
tttacctatg
aaatt aaatt
acccttttaa
acagagaat a
tagccacat t
ccccaaactg
act gt t acat
gcceccagge
aaggt gagct
acggcatt ag
ggttgctcge
ccatccccca
ggggaccact
atgttatcaa
atttatccta
aatgtttctt
aggaggcagg
gtgcccttct
t gggaaggt c
at ct gggat t
gtatttgtgt
tat cat aata
att gt gacct
agaagt ggaa
attgctctca
ccactcttga
aattgtcttg
tcctacggtt
ctttgctcac
atattat gaa
gttttttggce
tccttcecttct
accat aaaaa
ctcttggaat
ggt aacagt t
tgctatctct
tagttatcta
ttgtatatgt
ttggctgett
ctgggatttt
aaatt gt gga
gagtttcaat

ggat atcatg
gacctctata
tctaatttta
ctttgcacac
t agcacat cg
gcagcagggt
tttaaaaatt
t gatt accag
atgagttatc
cttattggag
atatcttctc
ttattccttt
tttttagatg
t ggt aagt ag
cact gcct ct
aggcccagag
gact gttcct
aaat gat cgg
gcagccat aa
attatcctca
agt gggagct
ctattggagg
t aat acct ag
t aact aacct
tt aaaagaaa
acagt aact t
at at agcaaa
tt aaaaat at
acagcat t ct
acctgttgca
cat ggaccgg
gcaggagagc
attctcatag
tccttatgag
ccceegtcta
gt cat aaaca
t aat ccat ct
att aat gt at
tccct gcaaa
attttggagg
aaaagagacc
ct ct at gaac
ccatccttca
t at agcaacc
tat ccactcc
tctct ggact
ttactgggtc
gtttgctttc
cattgttggg
atttgtattt
tttcatcatt
ttttttgtag
tacttacaga
atccttcatc
tcttttttac
t agt gt ct aa
tcatttttgg
gt ct gcgaac
gt cacat acc
tatttacacc
cttgat at ct
tt ggaccaca
tatatgaatt
atcttctcac
gaagttttat

gagtttgt gt
cattttccat
agatgtcctt
cat gcct ggt
tcttcectgg
ctgagaattc
tttttcettt
t gaggt t gag
tctttcectttc
tat gt aat gt
ttggttttgt
tgttttattc
aggat agt ac
cagagct gag
aagt cat aac
aggttcactg
caggt cccag
t gat agact a
aaaggaat ga
gcaaact aac
gaacaat gaa
gggcaggagg
gt gat gggt t
gcacatccta
aagaaaat gt
t aaaaat t at
caat caggt a
tttttaacag
tccacagctt
ttttgctatg
tacaggt ccg
cagcat gacc
gagcgcaacc
aat ct aat ga
t ggaaaaact
at aact agt a
ttctggaact
gt agagct aa
attcatatgc
tgattaggtc
ccacggagct
caggaagt gg
gaact gaaag
t gaaaagact
ctaactgatg
tgtttccatg
tt ggggt aca
agcaacaat g
cttttaaaat
ctctgattac
tgggattttt
tgggttgttt
aattttctct
acagaat gtt
tttatggttt
aaaacatttt
atatagtgtg
cacctattag
aaat tcccac
aat act at ag
ggt aggacaa
attttaaaac
tcattcaatt
t cct gagcat
aatttttttt

tctacattgt
gctgtgttgt
t ggaagaat g
agtttctctt
atgttgccaa
ctaatgctca
gccaat ct ga
catattttca
cttggccegt
atgcttgaca
aattttattt
t cat aagaga
atcttagaga
gat caagt cc
t act at gagt
atttgctcag
act gccaaca
gat aaaggaa
gat catgtcc
acgggaacag
aacacat t ga
agggagagca
gat aggt gca
caaat gt atc
t ggggaaat g
gaactattta
ccccaact ca
aaaat gt t gt
t cccagcagt
tgattatgtg
tggcctgtta
acct gagccce
ctattgtgaa
t aaat gt aat
gtcttctatt
tcattttgca
tgctttatca
ttcctttaac
t gaaat ccta
acaagggt ag
ctcttaccce
gt ccacacca
ataaatgtta
cagacat aaa
tttccaggtt
tggatttgtt
aacat cat aa
tgtacaattc
ttgctaatct
ttatgaggtt
ttctttctct
tttccttata
ct ccaaggct
t aacat caaa
gtattttttt
ttcctaaatg
agt t agt gat
tttagttttt
at gt gt gggg
tgtcttaatt
gt ccccat at
cggttacaaa
tatgtattaa
gagat at at ¢
t ccat at agg

atttgtaaga
agttat caga
ct acaggt gt
ggat at gt ag
attgctctcc
gtattctctt
tagttgtttc
tttgcatacc
ttttctattg
ccactccctt
tgtt gat gat
t ct gt gaget
gtttaagtaa
agat cgaat t
atccccattt
agt cact cag
caactgtata
at gt gat aca
tttgcaggga
aaaaccaaat
t gcagggagg
t cagaat aaa
gcaaaccacc
ccagtgctta
t gcagaaaaa
atatttaaaa
gatttaat aa
agtttaagcc
aaacactctt
t cat aagcca
ggaacct ggc
cacct cct gt
ct gt gcaccce
gt gct t gagt
aaaccagt gc
agttt aaaaa
cttgaagtta
tgttatattg
atcccaaat a
agccctcatg
ttcactgtat
ccacat ctgc
cat aagt cac
ccaatttctt
gtcattttat
gaacttttca
aggt t ggt ag
ttattattct
gatgtattga
atgtgtttag
ttgtattacc
gagt act aag
atttattgcc
tttctcaatt
ttgtcagtcc
ttttaaagtt
ctattttttt
gttttcccca
ctctctctat
ttatggcata
tattcttttt
t at ccat gaa
ttttagggga
tctgtttatt
ccttgcacct

tttgtcegtt
t ggaggacat
gtctagettt
ccagt agcaa
aaagt gcaag
caatacttgt
aggtttcagt
gagt agt cag
gttcgttgtt
gtccattata
ggt ct gct aa
agatgctatc
att gact aag
ccagagccca
t acagat gag
cgtggtagtg
cctagattga
t at acaccat
cat ggat gga
actgcatgtt
gagacaacac
t agct aat gc
at ggcacacg
aaat aaaat a
gat cat gt at
tacaaaattt
at at t gacat
tcttttgtga
t agaagt t gc
ggggt cccca
agcaccgcag
cagat cagcc
gagggat ctt
cat cct gaaa
cagaaaggt t
acgaat ggt a
tgtttctgag
ttataaactg
cgatgctatt
agtgggttta

gagggcacag
tggctccttg

ccagtctatg
tct at aaata
aaacagt t ct
aagat acaga
gcgttgccaa
gcatcttctc
aaaggtattt
tgttggtttt
t gact ct aga
tgttcactaa
tttaaacatt
ttatcttctt
ctcacttaag
aact gt aat t
tctccatatg
tagtttgtaa
tgcgttagtc
attaagtata
caaagttatc
gaaaaccttt
tttgatgttg
taggtcttat
ctttctttag

84300
84360
84420
84480
84540
84600
84660
84720
84780
84840
84900
84960
85020
85080
85140
85200
85260
85320
85380
85440
85500
85560
85620
85680
85740
85800
85860
85920
85980
86040
86100
86160
86220
86280
86340
86400
86460
86520
86580
86640
86700
86760
86820
86880
86940
87000
87060
87120
87180
87240
87300
87360
87420
87480
87540
87600
87660
87720
87780
87840
87900
87960
88020
88080
88140




atttattcct
ttacattttc
agcgtccctg
at gt agacaa
gattttctta
at agagt ggt
aaagtttctt
ttttattttt
agat gat t at
ctaatgttga
tccgtatatt
att aaagaaa
tttttcagat
tattgtctta
gattctttgt
ggttttccat
gct tt aaaat
tgctctttct
aaagaat cag
tgttgtettt
tattgttttt
actaatatta
cagt cct aaa
ctgaaatttc
attgtatttt
gttctgtgge
t gggt agaga
attaaatctt
act aaaaat ¢
ggt aaat gaa
t ggat gt gac
aacaccggag
gct gt acagt
ctcgt agcag
gaggagacgg
cacaaagaag
ccagt cacct
at act caaat
acaccaccta
t gaat acct ¢
ttaatgtatt
at ct cccact
tatttgacac
caagt gat cc
gcct gt aat ¢
gagaccat cc
gagcct ggt g
tt gagcccgg
cggcagaaca
tttatcagat
atttattgtt
gtccctactc
caaacaaaat
aggt agat aa
ggcagctctt
attgcttata
t ct aat gt ga
ctgtgtattc
cagggccctc
ctgtatgtac
gccaaaaaga
agcct ccaga
t ggt at gaca
ctatggtatt
aagagct gga

aggt acctca
taattggttg
ccaaaccctc
tcttatcatt
ctcectttttc
gagagagaag
gtaggttctt
aaatt gt gaa
atggtttttc
ctcttacttg
tattgtgtga
tact at at at
tttttgcatt
gtgtttttct
tctttttcca
tttatctgtt
ctttactcta
ttttccttgce
cctctatttt
attattgect
gagtttacat
aat t caat gc
tatgttttac
aaaat gt act
ggt t gaagaa
ct ggaacctg
attctcttcc
ttccettttt
tcccactata
acagcat at ¢
attttagetg
act gggt aat
cat ggt gcca
aaggt gaaat
ggaaggt gcc
acaccaaggg
cctccttcag
atatcagtta
aat accactt
aatttttaaa
aagttcaata
ataattttga
tgcgt cat ga
tctttatccc
ccagcacttt
t cgccaacat
gcacat gcct
gaggcggagg
agattctgtc
ccgttcattt
tttaaggaat
tcttggatct
atataatttg
agttatgctg
ggattagttg
t aaact gaat
taatatttgg
catgcttatt
acaat ggcat
acct gaggaa
gaggcct cac
act gt gagaa
gcccaagcetg
getttctett
gttttaaaaa

caggt gt aag
ttactgatgc
ttatttcttg
t gcaaat aat
ttgctttatt
acatatttat
aggagaaact
tgggggt t aa
cttcctaatt
agcttctggg
t aaacat gat
ttgtgcacac
gatactttaa
acaat gt agg
tatttttatg
tttagattta
tttagttatg
tcaatcttgt
gtttctattc
tcctget act
tgttgcectt
taaacatttt
tttcattttg
tgggt t t agg
tgtggtctgt
ttcaattttt
catgtcatta
t aaaaaaaaa
tgcttctgge
caaggcaccc
aacaggagt a
ttat aaacaa
gaat ctgctc
gggt gcaggce
aaacactttg
gat agt gct a
cat t ggggat
at aacagagg
tcctgtattc
at aat aaat t
gagacat aaa
attgttactt
ggcat acaaa
t caaaat gct
gggaggcaga
ggcgaaacct
gt agt cccag
ttgcagt aag
t caaaaaaaa
attcattcac
gt cct aaaca
gagagat ctt
t caggt ggt a

gggggt at aa
acactt gagc

gtttgtgtce
agat gaggcc
gggt ggagt g
tagtgatctt
agaccatgtg
cagaaat gaa
gt aaact t ct
atttgtctaa
cctttatgtt
atccaatctg

atctctattg
cat ggat gtt
taattgttca
gccacat at t
acat cagcaa
ctagttgctg
tccttetgtt
atttgttaaa
tgccaatgtg
at aaaacct a
attttgatag
act at act gc
ct gagattga
tttagactga
tgtcaacttt
ttgctttaaa
acccatttta
caaatattta
tctattgttt
ttaaccat gt
tctctaactt
cttcaactga
atttcatatt
gattgtggtt
at gat aacag
atgaacattt
gct gaagcet t
acttgagctg
agatcatgtg
atccttgcag
ggccaagaaa
aagaggttta
agcttctagg
acat cacat a
aaacaact ag
aaccat t cat
tatatttcaa
acttcattct
tattttcttg
gaat acat gt
aaat aaaat a
tcttgtagtt
aggattctgg
tttggctgta
ggcgggcaga
tatctccact
ctact cgaga
cggagat cat
aaaaaaattg
tgattcaatt
ct ggagat ac
atattttatt
tagtgctata
agttatgctg
agaggcct ga
caccaaaat t
tttgggaagt
ttctcttccc
tt aagaaaaa
aggacacagc
at cagccagce
gctgtttaag
t gact at acc
aatccttgtg
aggttttctg

ct aat gacat
tgtatattaa
tagtttctca
cccecttcat
ggt at ct cat
attttaaagg
tctgttgget
tgatttttct
gggaatt aca
ctgggtcatc
atataatctc
tggaattttt
ccaatacttg
act cat aaaa
ggt aacat at
at acagaaaa
t gcct aat ag
cctattttat
ctgttttgat
gt ggaaaaag
tcttaaaatt
aat tt agggc
aataatttag
ttatctatct
ttctttgaaa
cat gt gcatt
gt at aat gcc
tcaatttcat
t gt t aaggaa
gaggat aaag
ttcttgcatt
attgacttac
aaagccacag
gccagagaag
at gt cat gag
gagaaat cca
tatgagattc
aaat gcaaag
catatttttg
aaaat gattt
t aaat aaat a
aattcaattt
tgaatatatc
ggccgggegt
t cact caagg
aaaaat acaa
ggct gaggca
gccact gcac
cttttggetg
aaaat aaaca
agt agt gaac
t ggagat cac
aagaaaaat a
ttctatatca
aggagccacc
cat acgcaga
aat t aaagt t
atgtcattag
gaaggaagag
aagaaggcgg
accttgattt
acacct ggtc
aagttcttgt
ttttaggett
tcttctaaca

cttat gaaaa
tcttgtctce
tggattatct
ttctaattct
acaat aat ga
aaat gttcct
aggtatttta
gcatctattg
ttaagatttt
t cacacacat
aaat at gt at
gctaattttt
cctttttttg
atacattcag
ttttctaaaa
gaatt ct cat
tgtttatttg
tagtcttttt
tctattgatt
gattttcttc
tttettgttt
ttcagttgtt
cagtgtgctt
caattttttt
tttgttattt
ctctatttat
ttatttcaat
agagat gt gt
t cacaaat gt
aagat cctca
gccat agagg
ggttctgcag
ggagcetttta
gagt aagaga
aact cact at
gacccat gat
ggggggacaa
gcacacaat ¢
acattttcat
tcttctattt
aat aaat aaa
ttgctgtaaa
ttcatattaa
ggt ggct cat
tcaggagtta
aaaaccagt t
caagaat t ac
t ccagct ggg
t aaagt ct gt
tttattgaac
aaat gagaaa
agat aat aaa
aggcaaggt g
tgtagtcgtg
tgatgtttat
agct ccaacc
acattctcta
gt cagaacag
atttttettt
ccatctgtag
t ggact tacc
tgtggcattt
gagcatttcc
ctttcttgta
ggt t aaagt ¢

88200
88260
88320
88380
88440
88500
88560
88620
88680
88740
88800
88860
88920
88980
89040
89100
89160
89220
89280
89340
89400
89460
89520
89580
89640
89700
89760
89820
89880
89940
90000
90060
90120
90180
90240
90300
90360
90420
90480
90540
90600
90660
90720
90780
90840
90900
90960
91020
91080
91140
91200
91260
91320
91380
91440
91500
91560
91620
91680
91740
91800
91860
91920
91980
92040




atttatattt
at ataccatg
tgactttttc
t gacagt t gt
acctgtaatc
t gagact agc
caggcat ggc
aat agct at t
tctttaattc
atcttccctc
gtgtagtctg
tttaaaattt
ggat t caaga
gaatattttc
ggaccttgtt
cttttttgtg
aaggt aacca
aacacat gca
gcaaaaaaaa
gt acat gaag
t aagt aaaat
gcat t cagat
gcagaagagg
gt ccaaaggg
cccat ggcct
agagaagaga
agtt cagagg
actt cagggg
gccactttca
tcatttctcc
gt cacact ga
aaaagagt ac
t gct gt gggg
ctgcatctac
gagt ggagt t
cagttcccac
gccat aaaca
aattcaatgc
ttagecttttt
tettttgttt
cct gt ct gat
ttacaatttg
ttaacagcta
atctttgtac
acaaagct ga
t ggagacct a
cctgagattt
ttctctctct
t aaaacct gg
ct ggat gact
gtcatccctc
ttctgtggcet
acttcacatg
t acgggaaaa
gcacgcaat ¢
gtgccttacc
ctaaatttca
cattgtggtc
gaacttctat
tcacctgttt
atttccaacc
at aaat agt t
ctgcattttt
gttgtetttt

t gt cgggcag

attatgatta
ctacttcttt
ttacactgtt
taccct caaa
ccagcacttt
ct gggcaat a
at gcacct gt
t catt aagga
actcttggtc
agcatttgag
cttcaggctg
ttttttgttt
ctaagaattc
tctcct cagt
attctctttt
ttctattttt
at gt t aacac
catatatatt
tccaatcata
gataatctcc
tccatgttat
tgttttcagt
gt gggt ccca
agaatttaca
gccctgectc
agcagct gga
gacagtttga
aagattacct
ttggcagt aa
t ggacgccgg
ccgcecccac
t gt aacct gt
ct ggt at gga
t cacct gegt
cacccctgcc
ccat gaagcg
tccttgtgea
cactttactt
cttctagcat
catcaatttt
at gat cat at
ggggt aaat ¢
aacctttaac
ct ggt acaga
t cacatt agt
cattttcctt
gtcttcactg
tgttttacce
tgcagtggta
ggt cct gt gg
tgttgtggtc
cccagcttac
tctgaaattg
tccaggttaa
tcccaatgtt
ttatttttct
cgat gact gt
tttcaatctg
tatttgggag
tccatctctt
catctattgg
ttttaagcat
ttttettttc
tcagtctgtt
tcctgattgt

ctcatatatt
acttgttttt
ttccact gat
cat t aaaaat
gagaggct ga
cggt gaaacc
agt cccagtt
tttgggaata
tt gaat aata
tatattattt
tcatttattt
ttatctttgg
ctgacattca
cctctattta
tcatgtctct
ttctttaaca
ttggtatgca
catatatatc
cagcat gt at
agat aaat gg
ggctatatta
tttatgtcac
gt gagggcecc
tceetgtttt
ccat cct gag
t gt t gaagac
cggt gt agct
tccatcceceg
aat cctct gt
acaagaact t
tgagctgtta
cct ct t ggge
attcgctcct
gct ccacctc
agt gccagag
tt cagggaaa
tatttactta
accccagtcc
at at at gt ct
at gt at at ct
ccacagcttc
agcccct agt
aat gaagtta
cttttcctct
aat ct gt cag
ct agct agac
ttattctaga
cattgtttga
acagccttca
ct gagccagt
ctgtgttagt
agt agcct at
tcttcattct
aaaacagttt
gct at cagaa
tttcccctgg
tctaattgtg
t caagact gt
ttgaacttcc
tatctttttt
gttcatttct
tctgttctgt
agaaattgtc
tgttttgaac
ct gaccat at

t ggaat t cac
tcttcttatt
ttgtaatgta
tatatttgag
ggcaggcaga
acgtctctac
caaattcctt
ttaaagcat c
atttttctag
cattaccttt
agagggt t ct
t gat ct gcgg
ccgattctga
tctatctgag
gaatgtgttt
tctccctacc
ttcttctaca
t t aaat aagg
tttttcacaa
atacaaattt
tagtttattc
t gat agggac
caccct caag
cccact cgaa
cccat aaaaa
t acagt t gga
t cagacagga
tcccettttc
atttaccatc
gggt gccaca
gcact t aagg
tt caggggt t
t ccagcaccc
cgt gaggggt
t ggct ggcaa
t aat cct gct
tgtgctggtt
ctattctcaa
ctgcatttct
taaccttata
ctctcececte
gttttcacta
at at ct gt ct
atcttccata
ttctccttct
ttctctctcg
acttcccettt
ggaagcacag
tatgccttge
catcatcctg
t ct cat aaaa
ggaaaat gga
gttgtgtcac
t ccccagaag
agct gccact
aacct ct gat
ggtctgtttt
gttctctetg
tggacagttt
cactcecttttt
gttaccgtct
tttcaggatg
tttgcctcte
tctgtctttc
tt aagaat ga

t aggagcect g
ctgcct caca
tacattttgt
agct gggegt
ttgcttgagt
caaaaat aca
cttact gaag
tcagtctctg
gt at agaat t
tgatttgtgt
ctctctctct
tttcaccaca
aaaattttgt
tcctcectttta
ttcagatttc
ttttttattc
tgtttctcca
gtgttttgtt
cttgtttttc
aattcatttt
aaccttctcc
aggagacagg
ct gaaaagcc
tgttgecttt
at ccct ggct
cgt t ggagag
gtttggccag
agct ccectt
ttcagtttgt
at gcaggt gt
cgt ccat gga
gcaggcactg
aaaaagcact
ggagt gcagce
gttccagcgce
t cat caccac
ccttaatttc
agaat at aac
aaat aat gt a
ttat agt aga
tttctcccag
ttttgtcaaa
ttttttcatg
ggct cacagt
tttcttggtg
gcct gct aga
gecttttett
cct ccagcag
tcttggtctg
gggt atctca
ctcectttac
t ccct gagag
at gat gact t
tttgaagata
gttctgattc
ttttcctgte
cacct gt t gt
t aagctgectc
tgtgattttt
gtacaatttc
taagtttcct
tgtgtcattc
ctggtctctg
ct gt agagac
at aacagat g

aatgttttct
ttaaattact
cctattgttt
ggt ggct aac
ccaggagttt
aaaaat t agc
tacatccttg
act gaaagt a
ttacat agat
aat t gat aag
ctcatattgc
atcctgettg
cctagtctct
tatgtatatt
tcatgtctct
ctgtccctce
agctcctata
actgttgttt
tctcttgata
t aaaaat agc
ctattaatga
gaaat tctgg
tgat accatg
t ccaaaacca
ccact ggcag
aagtggcttg
ggat ggct gg
cct act gaaa
tt gt gcgacc
aaaat gct gt
t ggcagagct
ct ccagacgc
cacct ggctc
atgtcttcat
ccat gcactc
aaacattgtg
t gt ggaagcce
tttgtatatt
tatactgtta
t aaaaattta
tgtagttata
at aaat ggca
tccttaattg
acctttttcc
atatctctgce
t agct gacat
ctgtgttgga
ct at cagaat
ct ggccect gt
cttcagtgcce
act ct ct cat
acacatt cac
gtctgtettg
ttgctttatt
ttgatgttct
cccctatatt
act cagt gat
tttctttcca
tcatattttc
tttaacttca
cttttcatct
tcttagtttt
tctcctccat
tttccttgea
t at t gaaagc

92100
92160
92220
92280
92340
92400
92460
92520
92580
92640
92700
92760
92820
92880
92940
93000
93060
93120
93180
93240
93300
93360
93420
93480
93540
93600
93660
93720
93780
93840
93900
93960
94020
94080
94140
94200
94260
94320
94380
94440
94500
94560
94620
94680
94740
94800
94860
94920
94980
95040
95100
95160
95220
95280
95340
95400
95460
95520
95580
95640
95700
95760
95820
95880
95940




t ct gaggat g
tcataggttg
ggaat ggt ca
gcctgtccca
gcatatttcc
caaacct cca
aaggat ccag
tttettettt
tggctcactg
t agct gggac
acggggtttc
ttggcctcce
tattttagtg
tgagcctttg
cttcctttgt
tattactgtt
ggaat t ggtt
tcctattgtc
tttcaggtga
ctgtgttaca
ttgtgttact
tttcaaatct
gtctttatca
tttccagttc
ttatttgtgt
ctttgtttect
t ggagt ct ca
ctctgectce
ggcat at gcc
aggctagttt
ggatt acagg
agtt gt gaaa
tttcaat gat
at acacaggt
atttcccaaa
gcagt gggca
agatttagga
cct gcat ggg
ctgaaacttc
tctttatttc
tcecetttttt
agt gggaagg
acat ct aatt
gt cat gggt t
act t aaggaa
t agt ggaaaa
gaggaacat ¢
ccttaagtca
gctgtt gt gt
gcttattget
tttettettt
aagt ct gaag
aaccat gt ca
atgtgcttca
tttaccattt
tatgttcttt
tctgctccct
gacaat agca
gt gaaagggg
taacatgctg
tttgcacagc
ttttcatcca
gttttttcag
tagatttgaa
ctgtcttctg

cgt gagggac
gagaact cct
gattctccag
ggct gggage
ttttatttga
gt att agcag
ggat ct aact
gaaacggagt
caagct ccgc
t acaggt gcc
acctgttagc
aaagt gct gg
actcatctcc
gaggat ccac
ctgttaattc
atttctaaaa
gt aaaagggt
ctggtggttt
aagccat at t
ttttggttta
ctactgtcta
gcttattcte
ctataatatt
ttaggattta
gt gt gt t ggg
tttttetttc
cttagttgcce
caagttcaga
agtatgcctg
tgaactcctg
catgtgctgc
tcgtttctac
cctagaactg
agt at aaat t
ggt gt cctga
gagtgcttta
aaggggct ca
cattagaatc
cttgagcact
t ggggcect ct
t cccccaaac
gacccatatg
ttgtgttaaa
gccagagat ¢
act gagcctc
ggt gggact g
t gacagcact
ctgagacatt
ttttctcttc
gtgccagttt
ctccttgaag
ctcttagagg
ttagcaccat
tct ccccaag
t ccaaagt gt
t agat agagc
ggt agacct a
ct gat acagt
gcaat ggt aa
ggacagacgg
tgctcttgat
cgagcccaac
ctacttccat
gatt agt act
gaaggaaat a

ttgtcaactc
aat gct aaca
agaacact ct
t gagat gagg
t gt gt ggcat
ttgtgat aaa
gattcttaaa
cttgctctgt
ctccegggtt
cgccaccacg
caggat ggt c
gat t acaggc
cttccgcaca
tggttgttce
t at cact gct
tcttgttact
catggattgc
tatgtctttt
agat acagtg
attttctcaa
acctttccat
tttttttcat
tttaaacaat
aagttttttt
gggt gat act
tttctttcett
caggct ggag
tattactcct
gctaattttt
acct caagtg
cat gcccggce
at agt ggaca
tgtttgtatt
ccgatcttac
gct agggat a
gtccaccttt
gttctggecce
t caccact at
gt gt agt cag
gtttctctce
ttaactctgt
att aacct gt
cct ggaacat
aaaaggcat t
aacactgata
acct caaaga
tgccaggtta
tt ggaaaagc
tt gaat acag
gtttgttttt
acatctttca
gtttttcacc
at gat gaat t
attgtaagtg
tttcctgtgg
ctgagtttgg
t gcaaaccac
ggtt gt aaaa
taattgtgca
tcaacttatg
accagtcttt
tttacaggta
ggct ccaaat
gct gagt aac
aaggccccga

t gagcat cac
act cct aaag
t ccagact cc
aat gagact g
ctcccaattc
ggct gct gcc
cagtttccct
cgcccaggcet
cacaccat gc
cccggct aac
t caat ct cct
gt gagccacc
gttccagagg
taactttcct
tctccatctg
t gt t aaacct
cagagat caa
aaaaggt cat
tgttcaattc
ggctgtcttc
tgagtgatta
gt aat cct aa
cttattttgt
tttceccttta
ggcagttcaa
ttttettttt
tgcagt ggt g
gcct cagt ct
gt at t gaaat
at ct gcctgce
ctcttttcta
tatgtttgtc
aatttattgt
aact gaaagt
caagggaat g
tcatggttag
cgct acctca
t cccagggct
ccttacat aa
cttcctctat
gatattttct
tgtttgccat
act aaacaaa
t aaagat ccg
aaaccacttg
gt ggt cactt
t caagacacc
cacat at acc
agt agt aat g
ctacctttat
ggat ccat ca
ttttctagcet
catctgatcc
ctagcttgca
at gagt t gat
t gt caggaag
cgatgttgta
tttttcatgce
gggacaacag
ttctagatca
caaacaaaaa
ataaaatttt
gcgcattata
aaat gccttc
tttctggagt

t gt agaat aa
tctcctaatg
t ggct gcaag
gagggt t cag
caaaatcctc
tagcagggt g
cacattcttc
ggagt gcagt
tcctgectca
tttttctatt
gacct cgt ga
acgccct gcc
t caccggt gc
gctcct cact
ctttcegtct
acaacat act
aaggtattta
cttccctcgt
tccatttttg
cggttcactg
ctaggagttc
ttttctccett
actccatttg
tcact gt ccc
cct cagat at
ctrttrtttt
cgat ct cggc
ccct agt age
gggatttagc
ct cagcctcc
taggaatctt
ttttctggag
catgggattc
ggttcat gct
ttctgctctt
ggtgactttt
t gcaagacca
t cgggagcat
aagct ct ggc
cceceetttte
tgggaatttc
tttgctgaaa
cctggaattg
ttgtccaacc
cccacagaca
ttatctcaca
aagat ccaat
atttgtgttt
cttgttgaat
tttttcaaag
cctaccggaa
ccttttgaaa
tctttaattg
gaaaccat gg
gacgaaaaac
cctggattct
t ggagaaact
aagct gggac
gtataaattg
ccttgagetc
attatcatcc
tagtttttcc
actgaagtta
attcttcettt
tctgagccta

aatgtttctg
ggaaaaccag
at gccgccct
ccttcagcat
tcccagagtt
gatt caagga
tttatttatt
gacgccat ct
gcct cccaag
tttagtagag
t ccgcecacg
ctgttcttct
tatctgttcc
gaggat t cag
t ct aaaat ct
aaacaat cct
aaatctcctc
t acagt gacg
cttggaagtc
atggcctgtt
tactttattt
atggctttta
agattgtatc
t cat ggcagt
ttttcetttt
ttttttgagg
t cact gaaac
t gagact aca
cttgttggcece
aaaagtgctg
gtgagtcctg
at ct aaggac
ccct act cag
taaggttctg
tatctct gag
tgaggctttg
aggtcatgtc
tt gcgagagt
ttcaatttta
cttcettttt
acatccttgt
at gaacact ¢
gtt gt aaagg
ctagcatttt
cgt ggccagt
gcat cacaag
gcttgttgag
gtcttgactt
tatttaagtg
aaaaacgcct
accttccctg
ttgtcatttg
ttgaat at gt
cttatatatc
ct agaggaaa
gccccatttce
actggt gt ct
agttttcaga
ggactttccc
gt cagaact a
cttacaaaag
agacattctt
aactagattg
at caaccact
cttttcttgg

96000
96060
96120
96180
96240
96300
96360
96420
96480
96540
96600
96660
96720
96780
96840
96900
96960
97020
97080
97140
97200
97260
97320
97380
97440
97500
97560
97620
97680
97740
97800
97860
97920
97980
98040
98100
98160
98220
98280
98340
98400
98460
98520
98580
98640
98700
98760
98820
98880
98940
99000
99060
99120
99180
99240
99300
99360
99420
99480
99540
99600
99660
99720
99780
99840




gtgcattttg
gaaggat t ga
tagcat agtg
gct cacttgce
cttgtagatt
t cagggtt ag
caggagaat t
gttctaccct
tctgctgtgg
ccagaacttt
caggagaaag
aaaaat aaga
gcacaaacaa
ctggtatgtt
at gt caaatg
at gagt gcag
cagtt aagaa
cagaaat gag
caaacacaat
gat gagt gga
at ggggagga
ct ggaggat g
gt ggat ggt g
t ccagggagg
tt gcat aaag
aaaaaaagaa
agggagagac
caat agact t
gaacagaaga
gaagaaagaa
tt gt gaaggc
t gct gact ga
tctatccctc
cattttcttg
ttgccatttt
t aaacaaaac
aaagat cact
aagccatttg
at ggt cactc
tgccaggttg
cat t ggaagg
accct actac
at aacagcaa
agccact cca
cttacagaat
tttcatgatg
cttcagttat
aaact acctc
cgtctcatct
ccgecttctt
ct cagaat gt
aatttatcct
ccagaat cac
gctttcagtg
gtgtcttcca
ttccttgata
agt ct ct aaa
ttggttgaat
gcagttcttc
aaggcct cct
ctcaccttga
tttgatgatt
gttacaaaag
aagaaaaaaa
cctattgtta

aaacat acgg
tgatccccaa
aggt gaggt a
ccttgcatct
ttaaattcgg
caacttcatt
gctt gaacca
gggcgacaga
ttgatacatg
gt gacct aga
gacaat cact
tttttctcta
aaacct gcaa
cagaagat aa
at ggaact ca
t gat at caac
gaggct t agg
attcagaatt
cccaagggac
ggat ggggat
gt ggaggat g
gggat gagt g
gt ggagagac
tt gt ggagag
gagat attca
agggaagaag
att gagggt t
gctgectggtt
tcagaacttg
agagaat t gg
aagaaggaag
cctt ggaggc
ccttecttce
ggaatttcac
gcttaaagtg
ctggaattga
ttgtctaacc
cccacagaca
ttatttcaca
t caagacaag
agaacgttgc
t ct at gaaaa
gacagtcctt
ggat aact ct
gcctttcggt
acgtggtgtt
attacatctg
agtt ggagca
cgagt cagag
caacgtgatg
gccaact gtt
aacat ggat ¢
att ggaat ct
gt gcacgt ct
cttct gt ggt
tgggttccaa
gcaattacag
gtgtttttgce
ct aagcaaag
atgttccttt
cgttact gat
atccacttcc
caagat agaa
aat cact cat
at at gt t gat

attttaccgce
act ggat t at
ggtctttaaa
cct gccagag
aggcacact t
tctgcttacg
gggaggcaga
gcgagaat cc
gt gt t ggaat
ggcaacttta
tttgacttgg
ggact gaggt
gagt aaaat t
gatttaatga
ggttatgtta
caact cat gc
t gt t caggag
ggcagt t gat
agagt ggat g
gagt agaggg
gggat gagt g
gaggat ggga
acagagagga
at aagat gaa
atgaacatta
gagcttttcc
tt aggagat ¢
tcatgttagt
ct ggt gt cag
gttgat gaaa
acggaagaaa
agtttctgca
ttttttccat
atcttcgtag
aacact caac
tt gt aaaggg
ttagcatttt
cgt ggccagt
acat cat aag
atttgat gct
ttaccttctg
caaacccagt
ttagtgatta
caat aaatta
ttctttgtct
t agat ggcaa
ctt caggaat
t ct gagagag
aat ct t gaag
ccaccat cct
agaagaagga
gtagatttgt
ttttttggtg
ctcctgtgca
ttctatcact
gat gt agctg
ttctctgtaa
agacat cagt
tttcactcat
cagtgttcgce
t cat aaat gg
acttccactg
tttttgcaga
aacccaccac
aggct cct gt

tagtatattc
gtgttcatga
atggctcatt
tgctttgtac
ggaagacaat
ctt aaaaagt
ggt t gcagt g
gt ct caaaaa
gcaaagaaaa
gaaccat aag
aggaat gagg
gagagaaggc
gcaagccat a
tgttggtttg
t at agaaaat
tttagaat ga
agat at aaag
t gaaggaagg
gggat gagt g
ggat gagt gg
gagaat ggga
t gagt ggat g
tcagaatttg
atagtatgtg
aat t gaaaga
cttctctcta
t ggt gggcat
t aggt ggcac
acagaaaaga
aggccat act
acacaccacc
tgttctgggg
tcttctattt
t acaaggaac
gtctaatttt
tcatggattg
act t aaggaa
t agt ggaaaa
gaggaggcct
tttgggaaat
accagcct at
ttctcctcat
gaaaccaagt
ttttattgga
tgggctttga
tgcat gaat t
gct agagaac
agaaagcat a
ctgggaggt t
ccccct gaat
aaaccacaat
tatgttgact
t gcaaaat cc
gaggaaggct
tctattgect
t act t aaaga
tttttggatc
gtaaacttta
tetttttttt
tgtttcttct
attttcattt
tgttattttt
aaaat ccgga
caaaaacaaa
ctttgcctag

agt gaggaag
taatggtgta
at aaacat ca
at agt aggcc
ggt ggct ggt
gct gcgt gag
agct gagat t
aaaaaaaaaa
at agagaaga
ccact aaaat
tagcacttga
tgttccacat
ttt ggagaat
gggaagt t ag
ggagt cacat
gaacct ggt t
gcaggagaag
gccaaggt gg
gagggggat g
aggat ggaga
t gagt ggagg
ggat gagt gg
attggccaag
aaagaacttt
aaaagggaag
cctctct get
ttttcctggg
accaagaggg
cat gagcttg
gagaattatg
gat gcagaga
cctatctttc
ttctgaactc
ccat aggact
gt gtt aaacc
ccagagat ca
act gaggct c
gct gggact g
gtcatttggc
gt gggt gaac
cct gaaact ¢
ttttttcctg
cacat t gact
agt act ggct
ttatttggta
gcattact aa
at aaacacag
aaatctggtg
cttttggaag
gt gt ct aaca
t gaat agaaa
gcact gcaaa
cagtgtttct
ctttacatca
tttcecttgg
cttgatggta
ct at caacca
cagagggcca
ttttttttta
ttatctgggg
cttttgetgg
t acat aat at
aaat agagaa
caaacaaaca
cact t agaac

gaaggct t ct
tttggtggec
ttgttcctga
ctcatcaatg
aaattaatta
gaggct gaga
gtgccact gt
aaaaaaaagt
tccctgecect
tt agaaagt t
gctaggtttg
ggt aggaaca
cagaaaaagc
aagtccttta
aaagt gttgg
gcagggagac
aaaaaggagc
agagaacaac
agt agat ggg
t gagt ggagg
at ggggat ga

agggggat ga
actctggatt

gaacaat gct
gaacgaaaga
gt gccccagt
ctgttcctac
gact cagaaa
agccacattt
ggagt agaag
aagagaagga
tatccttccc
aactctgtga
aacctattgt
t agaacgt ag
aaaggtttct
aacactgata
aact caaagg
ggt cagcact
t at t ggggat
t gt t aggaaa
accat t ggga
ttttctgaca
ggtactttgce
aacatttcag
aattgtttgc
tttatttact
gt t ggcat gg
cctcetgetg
aaaggcagt t
cttttaaatt
acgaat caag
tt gaggcagt
tcttagcaca
tattgtacct
aaaat aggcc
gctttgacat
ctgagectta
gaaaacattt
tccttactga
gggt cagcac
ttttgttctg
aagcaaacag
aaaccacagc
cctcctagtc

99900

99960

100020
100080
100140
100200
100260
100320
100380
100440
100500
100560
100620
100680
100740
100800
100860
100920
100980
101040
101100
101160
101220
101280
101340
101400
101460
101520
101580
101640
101700
101760
101820
101880
101940
102000
102060
102120
102180
102240
102300
102360
102420
102480
102540
102600
102660
102720
102780
102840
102900
102960
103020
103080
103140
103200
103260
103320
103380
103440
103500
103560
103620
103680
103740




aggttctaaa
ttgcctggca
aattcatgtg
ttttaaaaac
tattttgggg
t aaat gagat
tatttacttt
t gccagt ggc
aatgttttgt
tatgtccctt
cttttgtttt
gt agct at ga
t gat t aagaa
ggcat ggt ga
tctaaattgc
at at ggggca
gat t at cgct
aggccaggca
gt cactt gag
aaaat acaaa
ct gaggcatg
cact ccactc
aat aaat aaa
agcatgattt
cctcctggtt
cacaggt gac
ggt gagacct
actgtgtatg
cttccgagcet
tcccttttcec
cact cgt ccc
ttgtctgttc
ggct t gggca
cctggectca
ccctaagttt
aatttcttta
ttgtgcgttg
t gagaaagaa
t ccacagagc
gtgcattctc
gaacttactc
gt gt gt gt gt
cat ct gaacc
ttct aagaaa
ggggt gt ggt
cgattttgac
tgaatatttg
gcatgtttta
ct at gt aggg
ctgcct gect
agt cctaatc
ctttatgttt
tt gt gt aaag
ggct ggagt g
attctcctge
taatttttta
ctcct gacct
ccaccgcacc
ctccct gagt
gttttctgat
tccttcectta
ttttttgtgt
gt cgcccagg
tt caagcaat
cacgcccagce

ttaactttac
taagactttt
gttgtacata
atttcacctt
accat ct cac
aggagcaccc
tttcctctca
at cagccttg
agt cacaaat
tatgcatctt
ttcatgactg
caaat aat ac
aagaat agat
ttcgtatttc
aagaaagggt
at aat at gac
ttctagagtt
cact ggctca
gt caggagt t
aattagct gg
agaaacact t
cagcct gggt
t aaaaaagaa
ttttttttat
taatttgett
ttttcaacat
gact t caagt
tcgtggtgtce
gcaccggacg
ctcctcactg
tgctgct ggt
tgccectcetce
t cacagccat
tcattttggc
tctgtggata
tctgacactg
aggt gggecc
t gt caagt gg
t gt caggaga
agt gccggga
acatttgtgg
gt gt gt gt gt
cagttgctct
atactagttc
gt gaggacct
acaaatcata
ccaggaagaa
ttgtttttac
gaggt t at gg
ctgtcctcct
at gaacaaca
ttcctctcectc
gt agcaact t
cagcagtgtg
ct cagcctcc
tatttttagt
cgt gat ccgce
cggccaaggt
tcccactgtg
ctctaaaatg
cctcecttcet
ttrttttgtt
ct ggagt gca
tctgtctcge
taatttttgt

aacct cat ct
catatttctc
tttccaatag
att aaaaaaa
caccat gt gt
atgcggt tct
ttcccttccee
tctgtgtcct
atatgttgtg
tctttttctc
cgtactattc
t gt aat aaac
ttttagattg
t accagcaag
gggat gcctt
cat cacaat a
gggt t ct ggg
cgt ct gt aat
t gagaccagc
gcat ggt ggc
gaaaccagga
gacagagt ga
aagaaat gag
tacccgacag
ctttatagtt
tt gagt caac
t cccat gaat
aggagt cagg
tttgtctcac
ggt gt cctcce
gt ct gct ggc
ccttccattt
ggcccact ct
tgcaacttca
ggctttctat
ttttttggga
tgtagattct
tcagggtctc
acaaat gggg
aaagt cat ga
att agacaat
gtttatgtgt
gtggtttatc
ttaaagtatg
acattggtga
tt gact aaaa
tacctgcatg
agttttaaca
gagcaaaagt
ctgctcctaa
cat gagttag
acattccttt
ttrttttgtt
atctcggcetc
t gagt aact g
agagacagga
ccgect ggat
agcaactttt
gct t gt ggce
agactgtcta
tt aaaggaaa
gttgttgttt
gt ggcat gct
ctcagcctcc
atttttagta

ccctgettge
t ct caat gaa
tacct at aag
at ct caccac
ttatgtcacc
t at cat ggac
tccttccact
tccatacttt
attgtttttt
atttaacagt
cttgattgac
atttctgtgce
gaat agacat
tctttctgta
gtccatttga
at at at at aa
gaagt at t at
cccagceattt
ctggccaaca
acat gcct gt
ggcggaggt t
gcgtat gt ct
ccttagggcc
tttttgatta
tttgtcaaaa
cttgaaaata
gtggtttata
caggt ggaag
ctccectaca
tccaattcat
acttcctgtc
ctccegtatt
t gagatt gca
aggt cat cag
tt gacagagt
cctagaggt ¢
gccgt cgaga
accaagcaaa
t aat ct ggag
gt agggt t ct
gcct caacat
gt gt gt gt gt
ttttactgag
aagtctttct
t aat gagatc
t aat att aag
gtaacaattg
tacattttta
aacacagaga
gaat t t gggt

gggaaaggt g
cctgcagt ct

ttttgagaca
act gcaacct
ggact acagg
tttcaccatg
ct cccaaagt
atttgagaaa
acctattgtg
cttcacgtgg
cttggaattt
gtttgtttgt
cttggctcac
cgagt agctg
gagacggggt

acctcctctg
ttttttctga
gaaaat aaag
cct gaaat aa
t ccacacaca
acttgctttc
ctaattcctc
atgcttctac
at acaaat ca
gat agattgc
t gt agcat ga
ttacaggacg
ttccagattg
tcttgccaag
aat ccaaaac
aagagaattc
tt at agaaat
t gggaggcag
t ggt gaaacc
agt cccagct
gcagt gagcc
caaaaat aga
cgaaat gt aa
gt gt ggcagc
gct caaat gg
cacagat gga
ttttaaacac
ggt t aggcect
gagat ggt gg
ggattgtctg
cttcttgett
tcttagettt
tttcttggec
cccatcttag
gcttctccca
cct gagggcc
gaact ct gac
gggcct ct at
tgtgatttca
cgttttaact
cattttcata
gt ggttt aat
aactgetttt
tgtgagttca
caacaat cac
cacgt gat gc
gctgcaaatg
ttggagaatc
accagcagga
cacct ct ggc
tattcacaaa
ctttcctact
gagt ct cgct
ccgeettcetg
cat gt gccac
tt ggccaggce
gctgggatta
gcttggaatc
at actcactc
ctgttaaatg
t caaagct ac
tt gagacaga
t gcaacct ct
ggact acagg
ttcaccat gt

gggacat aca
ttat gt aaat
t aaaaat t at
aagccattga
tgatttccca
atttttcact
tcttctagat
aatcttacca
gat cat at ca
t gaaat ccct
attatt gaat
t gagat gact
ctttctaaat
ggacgat gcc
at caagacaa
at t aagggat
gagccttagg
aggcaggt gg
ccatttacta
act t gggggg
aagat cgt gc
t aaat aaat a
ttttattttt
tagaaatttc
t acaacacat
t ggat gt cag
tttaaaaata
t ccaggccat
cacagt ccaa
acactttctg
cccatcttcc
at cacaaaaa
agcaagccca
ctctgttcat
gcccectett
t ggggct tcc
cagcccgcetc
at gat aat gg
tcattcttca
cctaaattat
gt gt gt gt gt
gt gt acaact
tttcttccett
t cagcagt ga
t gaat t cagg
tggt gacatt
gaagagattt
t gaaaccaac
at cggcect ac
ttcagcactt
tttgaaattt
ttttcatcct
ccgttgecca
ggttcaagtg
t gt gact ggc
tgctctcgaa
cagt t gt gag
ct gacct aag
tctacccttg
catcataatt
t aaat ggagt
gtctcgctct
gcct cct ggg
cgccegecac
t ggccaggat
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ggt ct cgaac
aggcgt gagc
aact aaaaat
aggagt caca
ggaccaggac
ggt gct gccg
gagacacagc
agcaaaagaa
atgtgtctga
agacagt gtt
aaggt gaaga
gagattttca
cctctctcaa
gcggt gggt ¢
ggt caggagt
aaaaattagc
gaacccagga
gacagagt ga
aagat gggaa
ggacagagca
aaaagggctg
agt gt gggt ¢
gcaaccagca
at gaat ggca
actcattctc
cgtctttcat
atttttaaat
tattat gaat
tttgaagcca
aagaat aaaa
at aaccacag
ggacatttgc
cagcatgttc
ttagcttgge
agct ggat gg
ccaccacacc
t cat gcacca
gaaagat ctc
tctgtcttgg
aggt aaattc
ct cggagat ¢
ccatatctcc
gaat ccccca
gtacagtgta
acct gccaat
atctcacttt
gt cctcatgg
gt at aagt gg
agagt cacgg
t gaat gaaga
tactgttgct
t gt gcact gg
gct gacact a
acgt ggaggt
ctttgttcag
cctcccaacc
ct gt gacaat
cagctttcct
gttttcctgg
at acaccat ¢
gttcecctctg
t agcacaaat
ccagggaaat

ggcggggat g
aattttcata

tcctgacctt
caccacacct
gt cat at gct
tgactgcatt
agt cat caat
caggggacct
ttgcagccac
ctacacagca
aggact aaat
gagt taccaa
cttaaaaata
t gagctt aga
gt ggcagat t
acacct ggaa
tt gagaccag
t gggt gt ggt
ggt ggt ggt t
gactctgtct
gaaat aaaag
ggat ttgagc
gagaagt cag
gccaggact g
ttatttagca
gt ggaaaaaa
agacat at ga
t cgtt agaag
taat at at gt
t aaggaaat t
at gat aagat
tattattctt
gggt gagecc
ttttcgtccc
actgcccaca
tgctcctttg
tttcttcctg
aggggctctt
atttcagcag
tctttaaaca
t gaccagt ca
agacatttgc
tcacctactc
aggcct gaca
ccatttcaaa
ttgggttgag
gggaaccact
ctttgtatcc
cgttcctaga
aggagttcta
cccctcgatc
ggaggccggg
ttttctccca
ggaaaaggaa
att ccaggag
caggt gat ct
gacaacgt gg
cccaacccag
tatattcctg
tagcccgat a
ctat aaatcc
ccccaacacg
cctggtattt
ataccatgtc
gagcaaaaac

gggggt acag
aacaaaagat

gt gat ccacc
gacct aaat g
accattgcat
t ct ggcgaaa
gacgtgttcc
ttgcgtggca
agt aggacaa
acaacacat a
cgaagccaga
aat gacagt g
t at agat agc
aaaccaggag
t ct gcagt ct
t cccagcacc
cct ggccaac
gat gcccacc
gcagt gagcc
caaaaaaaaa
ct gcaaaagg
gtgagacttg
aagt gggt ca
ccaggaggag
gagt cct gca
aagaact gaa
ct gaact gaa
ttcagtttct
gct cat agac
tt aacaaaat
t at aaagact
cctt gggect
tgagatcttc
ttgtactgcc
agtttactta
gtctgcactg
act gcacagc
cttttcccag
gt gt ct ggag
ctagaccctc
tctctgtcca
cccagcct ag
tctctaatcc
cgt ct cccat
ccaagctctg
gatttataca
agt cct ggct
gt acacagac
aat gacat ag
ggt gaaggga
aattcacaca
tctccttgac
gccttcccca
tt aat cagac
accccaaaca
ctggagtttt
cagggcccac
agct gcctac
gct ct aaact
gtt aaaaccc
t caacccaat
aaacacttac
ccttttgget
cccttgtaaa
gt gt ggat ag
t gt ggcgcag
tgccttgttt

t gcct cagcece
gagtattttt
t cat gaacac
cctgattgca
ctgattttca
tggct cct ct
t gccaagt cc
ctatcgtcga
gccceccgece
cacct gcaaa
tt aaaact gc
gagatttgag
tt ggaaagat
tt gggaggct
at agt gaaat
tgtagtccca
aagat cgcac
aaaaaaaaaa
acaaat ggac
ctatttgggc
cagaacaat g
ccacatctcc
gaagt gaat g
aggaaagcag
act cagat aa
ttatatttca
at gt ggat ag
at actt ggaa
cagagct aat
gaagt ccaca
cacccccaag
tgttctccac
ggaccccgaa
tgtctcctcce
ttcactccca
gtttttaagg
ccat aacatt
ttgatcctgt
acat gccagc
gtcttagett
ttccaatttt
ttccatcctg
cctctcectce
cttctcccta
ccccacat ct
taacacttca
gcggacat ct
acaaaagccc
cttgcaccaa
gaaggaccct
aagggacct a
cttttgggga
t cact gt ggt
cacttcatgt
actgct gcag
agccacagt a
tccactggtg
tt cacaaagt
acact gt acc
cctcttctca
cctttetetg
atgtcttttc
attaattcac
ggcatgtctt
atacctgttc

tcccaaagtg
agggccacat
cat cct ccct
ttttggtaaa
t gact gaaga
gcact ggcgt
aatggtattt
gtacctattt
cat gcaccaa
gggaagt cag
aaat aaaaaa
t cgagagaaa
ggaaat aaat
gagacaggca
cccgtctcta
gct act cggg
cact gcactc
aaaaaagaaa
agatt caggg
tt aggt gaaa
agat ggt gaa
agggt agggce
gaaagat ctt
aaggcttatg
aatattatct
ttcat acaag
aaactcattg
agt at aat at
ctttcatgca
ctagccccct
gcctccacta
ct gaacagt ¢
gt cct agaaa
ccatgtcttt
actgtcccta
aaacact gt c
ttactttcct
t aaacggcct
ttctctgtct
cctegetcetg
aat gcaggt t
tatgtccatg
cgccact aac
gcattgccag
tagtcatctt
tttccceccac
act aaaccct
aactt gcacc
tttaccgacc
accacact gt
tagccttttg
ctact ggtga
ccagcagt ca
ttgtgtccat
tggattcctg
ttattcagtc
cccagttgtt
ctccttccce
ccact cccce
gctttgeett
gatttgtgtg
ttcacttcag
cagcat cggg

tctgtgggta
at cagagt ca

ctgggattac
ggt t aggggce
cagagaagaa
acctgtgcca
gctt caggcet
t agct gt ggt
gctgttcagg
atttcact gt
aat aaaat gc
tgaaggttta
at gt cacata
acaaggccag
at ggccaggc
ggt cacttga
ct gaaaat ac
agaat cgctg
cagcct gggt
t gaaaagaaa
cggaaagcaa
t gaaat aaag
t ggggt ccaa
t aagct gcaa
t aaaaaacct
ggct agat aa
tttcatccag
agcaat gcag
ctgattagaa
gggat t gaaa
ctattttgta
cact aagatg
at cgccat ct
cagacacttc
aaagtt gcct
agcttcctca
ctgccaccct
tttgagggga
gtagcagttg
gattcttcct
tcccccactc
tttcctetgt
gttccaaaac
ccaccttgga
agtgtattgg
tt aggagacc
cagttccatc
ttccaaccct
tacttggtct
ct gaaaacag
cagaagccct
caagaatt aa
ccagggt gac
ctggctctga
gagcagt ggc
ccccat agca
gaggcttgta
caaagcacct
aggaacaat g
tttatttcca
cagcccccag
t at ccacgct
gtgcctgttt
ct ggt aacag
gagccgggt g
ggt cgt t aac
gcatttctta
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aatctgttta
at aggaaat g
tt gcacaaat
gccaggt ggt
ttgagtgtcc
aatagtattt
gggt agaat a
tttcaggcett
ttaaattgag
t gt cagccect
gact cct gcc
gt gct cccag
agagttgccc
atctttgaat
ctgacgacta
ct gacggcca
gt gcccatcg
tcctgecgece
ccact gt gct
agtcctattt
ccagct cacc
ccttcteccce
t gt gt ccagg
cctcecegece
tcccactgtg
gtcactctca
acccaacacc
cacacct gga
caaat gt gga
gaaactgatg
at gt gagaaa
tttcttgaga
agggaccttt
at ct ggacat
ggct gagat g
ccaccgt gaa
at ggagacaa
caaaggaagt
gcctgtggtc
gctt gagt gt
t ccccat ggt
ggct gct t at
ttettetttt
aggttgtttt
cagtagttca
agat ggt gt g
cat cagcat t
ct caacaaac
ct gaagagac
gggaagacag
caaaggaagg
aaat t caact
t caaaat act
aggt gttt at
ctcttccatc
at ccat gcaa
ttactgtttg
cat ggt acat
t aggt agt at
t caat t agct
ttagt cat aa
tgcttttgec
gcct cact ag
ccagccccag

gct gt ggagg

aggt gaaagt
ttcactttgt
aaaacaaaat
aggaccagga
ctctaattaa
tttttagaaa
accat at agc
tttatttgaa
accat t at at
ggt ggt ccgt
cccacccaga
gcagt ct gga
ttggtcttce
tetttttcett
catttcaact
cagccaggtg
gcect ggggt
t gcacct gga
cctttggaaa
cctcatctga
acgagccctc
agacccccac
aat ccacttt
ccactgcctc
ctcttcccac
tt aagt gaca
tggcacttac
ttctggatgg
gcgtctccca
aaagcat t gg
gagaagcgaa
caagcgtgtg
aattatctaa
ggt ccccaag
gtgctgcatg
gggggcccag
gaact ct cag
gaagatttcc
tcctetttct
caaattctct
ccacttattc
t ccaaccaca
ctttttctag
gecatttttct
gagt acattc
t ggaggat gt
aacaacagac
agttattgag
aaagat gcat
ccaggt gt ac
ctgttgttga
ttttcaagct
tatttgcata
t ggaaagt ct
agaat aagga
aat aacat at
ccctgtt aat
ctt gagat gt
aat acttcct
gcat aacaga
ttctatgggt
tggatttgtt
caggttgttg
ctgcttcata
ttttattaag

gagtgctttg
tt aat gt gga
tggttggcta

gcagat gggg
gtacctttcc

agtgtattcc
at t aat agag
gtttccaaat
at cgcaggga
gcagact cag
cctctggtge
acaat cagac
ggaaat actg
agacttacaa
tccttcaaca
cagttttgtg
t cacagacca
acgcttggcg
ggcttttctg
ggt gaagcat
tctgcatctg
at ct ggaaac
tgggcttcct
cacct act ct
ccacaccaga
gagat gat gt
t agaggcat c
t cagt ct cag
ctgceccttaa
gaaat ggaac
gat gat gaga
cacttccecttt
cgcttgggta
ctgtgtggtg
cacacttacc
acct cctcct
aagagggaga
agt gagagct
t agaaat gct
ggaggcct gg
gggtggctta
gt agt caaat
accccctcta
tttcgtagtg
at gagcccag
gt acagat ag
actgttagtg
caaggctttc
gagat at ggt
aaat aat cat
t gaaggat gg
ttgtcatttc
ggtattagtc
cgct agcacc
accattgtct
acacatttta
ttaacagt at
accat gt cag
agt at t gcat
ttactccata
gaactatttg
cat at ggat g
ggagagt ct g
t ggcgact gg
cttctacttg

tgttttaaaa
agtatattcc
aaat ctatca
actatttact
ttagatgtta
catgccagtt
t ct gt gt aag
tacacagct a
cttccceccac
t gcact ggag
t cccaggcag
tctggtgctc
taattccctg
ggctctgtcg
aacacttatg
gat ct gt aca
aggct cgctc
gtctccgtge
tcacggcttc
gaaat ct cct
tcagcctctg
cgtctttaag
ct gaccggcc
agt cccaagg
gtccecttct
ctccaccttt
aacgat gctt
ctctccatct
tt agggaaat
ct aggaaagt
gat cct aggg
gcttccactc
ttggccacgg
ctgtttgttg
gagcacat cc
t aaat gcct g
ggcct gaggce
at cagact ct
aaact cat aa
ggat ggggec
gtttgetttg
gtgttactta
gt caaatgtt
ttcgaattta
at cat gagga
aagct aggct
aggt ccgaat
ttctgtgecce
ccctgetttt
atgtgttaca
ttgcat agca
tatcttgtat
acatggttcc
tccgtccecca
attaatttct
aaattttccc
at ct t gagat
t acat agaat
cgttttggag
acat agt ggt
gcct gagat ¢
tgattatttg
acctcagttg
gt cccacaaa
aatcccattg

at cat at ggg
at aacaggtg
gagaagaaga
t agat cctca
aat aaacttt
tctcecttcett
cttaaat agt
aaat aaaaac
ccccatatta
gcagaagttc
t ct ggaacaa
ccaggcagt ¢
tgcaatgtta
ctggtttcce
aagcatttat
caaat gaat t
tgccggeatc
ctcttctcca
aat cat aaaa
cttgtttacc
t cagcagct g
tcgtcctccce
tcttccttcc
ccgt gceccect
ttaaatcctg
tatatctcca
gttgttctgt
ttgctgectce
t cagcct cge
t aaagaattg
aaaaggct ac
ttacttgtgt
tgcttatcgt
gt gcggt cca
ccct gggaga
cactttcaca
acagcaggaa
t gaaat ggac
cagaaaacct
gggagttttc

caagcagggg
t gagaaat aa

gttgtttttt
gcttttgtat
atgct cacca
gttgaagatt
gtttttgttt
ggcaagat gc
aaagcactta
aagaaacgat
gaat t at aat
tagccttatt
t at act ggaa
t ccacccaat
tgagtatata
tttcttacac
tttaccatgt
gcatgetttt
at at cagagt
tt aaaacaac
t gccaagggt
gggct agat g
gaat at gt gc
aacagagagg
gttaatgttc

aagcacagaa
gcct ct caac
ggaagt aat ¢
attcttcttg
catattttta
ccaaagt cag
ccaactttcc
agcacagaat
agt aaggcag
caggt ggact
tcagactctg
t ggaacaat c
gctcttgacc
tctcactctt
atagcactta
agat gagccg
ct gggct ccc
gttctctcct
ctgtattcct
ccgaattcag
t aaaagcttc
ctttttactg
ttcttttcct
gccccaaccce
t ccgat cagt
acagcatcta
gt ggcgaagg
acagggact c
agaagacagt
gcatcatttg
atgccctgtc
ttatccttgg
ctgcgtgtga
ggat gcacag
ggt gt ggaca
gggat cagac
ggt acaagt t
t acagggaaa
ctccaccgtg
tgcctctata
gt gggagcgg
t aaaagat cc
t aaat agagg
atactctccc
ttttcctgaa
ttattgaact
atttttttga
ttgccacttg
caat ct agca
tattccggtt
cgtcagtttg
tttcecetttt
cagtttagaa
t cact act cg
t ccagcgecc
aaaaggcagc
aagat cttat
cctttcttcce
gtgccagtta
aaccctttta
tttttactgce
gt ctaagatg
cttgagt aaa

ggt t ggcccce
catt ggcaaa
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agcaggt cat
ttagatgtca
gacacctgtt
atattagtca
gat agagggc
tagatatttt
actttagata
aaaacat gaa
t gaagaaat a
t agaaacact
tat aatt ggc
atgtatttaa
at at at accc
tagggacttg
aattgctttg
aaat at at aa
tcttgtttta
ct agt aaat ¢
aaagaggagt
gactgttttc
aagt gggcct
t ct gct caag
ttttcaagca
gggagaagag
cccaagacac
ggt gccaaga
t aggcaaagc
agagagt t aa
ggaaat acag
gtttgtctct
gt cacaaaat
tt aggaat ga
cagaccaggt
t aacaaat gt
t cgcccagge
t caagt gatt
gcct ggct aa
cagaaact cc
ggcat gagac
tttattatta
acat aggt at
gtatttctcc
gatgttctcc
acatgtggtg
tcattcatgt
tggt gt at at
t ccaagt cgt
act at gaaga
aaaat cat gg
aggtactttc
tcttttgaaa
cttaaatgtc
t caaggt gca
gt acgt cagt
ccccecagec
gcaggttatg
attcattagc
t ggct cat gc
ggagt t caag
att aaccagg
gagt t gat ga
agt gat agag
ttttcccatc
gcgggagt gt
t cct gaat aa

ggggccaage
ttat gt aact

tatttccagt
gttcatat gt
agat gccttc
aagcttgtgt
ggaaat gcat
agct agaat a
caagtatgtc
tagtttgett
cccattatgt
aggct t agag
agccct gt ga
tatcttgtat
ct agt acaat
gtagttaatt
cacat gt cat
tt gacggagg
ttttttaaat
tttcttttaa
cacat acaaa
ggcagcct gt
ggt cgccagt
aggagaagaa
agcagggcag
aaaccat ggc
ct gt gcat at
agaaagat ag
ccaagcaat a
gtggcatcta
gttagagctg
gtt aacagag
cttctaaatc
tatgtgaatg
t ggagt gcag
ctcctgectce
tttttgtatt
t gacct caag
act gt gccca
ttattatact
acacgtgcca
taatgctatc
tccctaggtt
ttaggttttc
t cct gcaaag
gt gccacagt
cgctattgtg
cacatttatt
aaagt cat ct
t att aggggc
gactttcagg
agaat t gggt
gat agct t gg
aaact ggct a
tgtcacttga
cctggcettagt
t ccat aggaa
ctgtatctca
accagcct ag
cgt gt cccag
gttttctcce
caagaccctg
ccat ggccca
agggagaaac
atttgaacac

ccagagt caa
atttactacc
cttttggtat
gagcagggt a
tcaattatct
ttttctgtca
at aaact gaa
gaaat caaat
tgttataaca
ttagtatctc
gt gt gt at gt
aagttaccta
caat aaact t
ctggcttagce
cacaatcata
tctaatttct
t ggcat ccag
aattctcttt
aaaaccttgt
ttcacactca
ccacccactt
tttccccage
ccccaggcetg
at ccact ccg
gccaacat ag
t gcacaagac
ggtactgatc
aaatttgatg
at act gt aaa
acagcgtgtc
aaaattatct
gt acagacag
tt agt gaagt
taggaat att
tggcccgatc
aggcacccaa
tttagtagag
t gat ccgect
gccaaaggaa
ttaatttctg
tggtggtttg
cctcccectag
catgttgttc
tgttcttgtg
gacat gaact
ttctttatcc
aat agt gcca
tcctttttaa
ccttaattta
ggt gggaaaa
aatttgggtc
gaaaaaaat t
t agggacaat
t cagcgt age
cttctgctcce
ttcaaacatc
tggaccccett
gcactttgga
gcaacct agc
ctatttggga
acccgtgttg
gct ct aaaag
ctgccaactc
ttttgccagt
ct gacaaaag

t gt ggaagca
cat ggagt aa
t gcagat aat
agt accagaa
atctatccta
ct cgt gcagg
ttaattagaa
aattttgagt
atactttaca
aattctcaga
gt gt gt gt gt
acttgcccca
gacgttgtcc
ttctaaagat
t at gat at ca
gaat aggt gg
gt t gagagct
aagcccaggg
ctggccctcce
gacgttttcg
t cct gaagcg
ctggatgctg
caggct gt ag
ggggcaagaa
tccttgttta
acacagagtg
cccatttgtc
cct aat caaa
cagaacgagg
ttttacaagt
t acaaaccgt
gttaggt aag
agttgtcata
ttattttettt
tcgt ct cact
gt acct ggga
acagggtttc
gctt cggect
tacatttatt
gggt acat gt
ct gcact cat
acccccaccce
tcattgttca
atagtttgct
catccttttt
agtctattat
caacaaacat
agagatttat
cttatgtatt
gggagggtta
ttaagacatt
taacttttct
t cagcct gcg
agcaggagca
gt aat gctgc
ccgtgeetge
catt caaagc
aggct gaggt
gagaccccat
aact gaggtg
agctatgttg
aaaacaaaac
tatcattttt
cccttcaaag
agt gt ct aga

attt caggat
ttaaccagcc
gct ccaat ag
gt agt act ga
tttctgtggt
agctttgaaa
act cact cct
aaagt aat gt
tttctgttgt
acaattctat
gtgcgtgtgce
act aacaagt
cattaat cgc
atacat gt gc
cct caggagg
ggaacct ccc
ccatctcctg
tcttgctttc
cgcaat ggat
t aaggggcet t
tgattgatta
acaggt ccga
gccaggacgc
ttaagctata
gagagcccct
aaggt gaat a
t aagaacctc
gtagcctatg
t acagat cat
agaat ct gca
cttgtccagg
t ggcct cagt
aaat t gt gct
t gagact gag
gcaacct ccg
ttacaggcat
accatgttcg
ct ccaagt gc
tcettttttt
gcagaacgtg
caccctgtca
cct aacaggc
actcctactt
gagaat gatg
t agagct gca
t gat ggacat
acat gt gcat
ttaagagt ca
aaccaaagga
t aaggat gaa
ttggccat ct
cacaat ggtt
gttaagagtg
gaaat cat ca
ctgcacattg
t ggagct gag
tcaatttggc
gggaggat ca
ctct at aaaa
ggagaat cac
caccattgca
aaaaaat aaa
ggct ctt gac
atggctttga
atcttccecttt

gagaaat t ca
cctgatgatg
ataatcttgt
ccectgtgetg
getgtttcte
at gt gaaaag
aaaat aacaa
gtacattatt
gtttacagca
gagt t gaaag
at at gt at ga
aat agccaga
atcttactag
t caact t gct
ctctttttaa
tgaagttttc
at cat agcct
agact tcaga
gcagaaggt a
ggt cct ggca
gcaaagct gt
cat gcacaga
ttgttcttga
ttatagaatt
gatggtgttg
t aaagat gt t
t aaacat caa
atggaagttt
gtctttgcat
t aaat at ata
cct caccatt
tgttctgagt
gccagtattc
tcttgctctg
cct cct gagt
gcaccaccat
ccaggct ggt
t gggat t aca
catt gt agaa
caggcttctt
cat acattag
cccagt gt gt
acgagt gaga
gtttccagtt
tagtattcca
ttgggttggt
aaat ccttct
ctgattccgt
gattccccca
tt gact agcg
t acagaaagt
tgttatatgc
gtctctat gt
agaccgt gga
cccat ttggt
gat gcagcgg
ccaggcgcag
cttgagccca
at att aaaaa
tttttcccag
ctccagectg
gcttgatttg
tgtcttatac
caatctgttg
cctttacaaa
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116520
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117300
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gt gt aagggg
cact gggaac

tcctgtgtca
gttctgcttc
agt ggt at ct
ccctgtcata
acaggaacat
ctt gaaaagt
gt gt gt gt gt
gtatttaccc
agagattatg
cgtctgtgtg
gt gcat at gt
cgtgtatgtg
tgtctgtatc
tgtgttgtgt
catttgtctg
gctgtgtgtg
tgtgecctgtg
gcat gt gt ct
gtgtagtgtg
at gt gt gt gg
tgttgtgtgt
tttgtatgtc
tgtctctgtg
tgtgtctgtg
tgtctttgtg
tctgtgtcag
tgtgtgtcce
tctgtgtctg
gt gt ct gt gt
at gt gt gt ct
gt gt gt caat
ctgtgtgtca
gt gt ct gt gt
ctctgtgtct
cagt gt gt gt
ct gt gt gt gt
ttgcgtatac
ctccttecte
caaaagaaag
aagaaacaga
t aact ggagt
aaact at gct
atttgaattc
acatcatctt
ctcecettttt
ttcccct gat
acagacaccg
gtttggeatt
accagaaat a
gct t gt gact
ttttcagacc
t aggaagt gg
acagacccaa
aagccat aac
tcatcctatt
tttttggcta
ttggaatttc
t aagaaat ct
cat gt gcagg
aaagttttta
gcttttgtat
aagt gagcat
acctttgacc

t cagat gt at
attttagaag
t aaagaaaaa
actctgtttg
atcttcattc
t ct gt gaggg
gtt ggaaaca
t cat gagaga
gt gcat gt gt
cat gt gt ggt
ccact cacag
tttatgtctg
agtgtgtctg
tgtgtctctg
tgtgtgtgtg
gtgtctct gt
cgtgtgtctce
ttgtgtgtgt
tgtcttgtgt
gtgtgtgttg
tgtgttgtgt
tgtgtgtgtc
gtgcatttgt
tgtgtctgta
tctgtgtgtc
tgtgtctgta
tgtgtctctg
tgtgtgtctg
tgtgtctgtg
ttgtgtettt
gt cagt gt gt
gt gt ct at gt
gt gt gt ct gt
gt gt gt gt ct
gt gt ct at gt
gt gt cagt gt
ct gt gt gt gt
ctctgt gt gt
aggggcat ag
aaccagaagc
accaaat aac
aattttcaat
ctectgtttgt
ctctcacagg
aaaatatttg
at gaaagct t
ccctcectce
t gagcagacg
t cct ct gagg
tgattgcatt
gccaccat gt
t gcact gt ct
aggagacagc
cagggggcgce
acccttcaaa
tttcttacct
tctgttgcaa
cttctgatga
t gattgatgc
gagaaat aca
aaact t cagg
aaatttttat
tttatcccgt
attaacagca
cttttatttc

tgccectttt
cccatttatt
cctgcaaat a
gt gt gggagg
t aagaact ga
cttcctgcag
gt cagaggt a
ctggcttget
gcgegttgtt
ggt t ggaaat
cacagaagt g
tgtcatctcc
cgtgtctgta
tgtatgtgtc
ttgtgtggta
gt ct gt gt at
tgtgtatgtg
ct at gcat gt
gtgcatgttg
tgtgtgtgca
gt gt ct gt gt
tgcgtctctg
gt gt ctct at
tgtcagtgtg
agtgtgtgtc
tatgtctgtg
tgtctatgtg
tgtctctgtg
tgtgtctgtg
gt gt ct gt gt
gt ct gt gt gt
gt gt ct gt gt
gt gt gt ct ct
gt gt gt gt ct
cagt gt gt gt
gt gt ct gt gt
gt ctctat gt
gt gt gt gt gt
cat agtcatg
cactctgctt
ct gaaaagct
ggagaaaat ¢
tttatatttc
ggacaggttc
gtgacgattg
cctcctcect
tttcctctct
t ggacat ggg
tagct gt cac
ctgcacaatt
agt gggt t ct
gagccct gaa
agct caaaga
ttagccgggt
tcgatttcca
atttcgggaa
gaaat caaaa
t gagat gcag
atattcatgg
ggaaat ccaa
tccttctgeg
ttagttattt
at gat aaagg
tgcagegttc
aaagccaaaa

gggat at aaa
actat ctgca
cct aaaagt a
ct gt gt aagt
gggaggcgag
aacgaaggca
tacgt ct gga
t gaaaat at ¢
ttgtttgtta
gtcagggttt
ggat gagcct
atgtgtttct
cctgtgtgta
tgtgcatgtg
tctgtgtgtg
gcat gt gt ct
cctatgttgt
ctgt gt gt gt
t gt agt at at
tttgtctgtg
gttgtgcgtg
tgtctgtgee
gt gt gcat gt
tgtctgtgtg
tgtgtgtgtc
tgtgtgtctc
tgtctgtgta
tctgtgtgtc
tgtgtgtgtc
gt gt ct gt gt
gt gt ctct gt
gt caat gt gt
gt cagt gt gt
ctgtgtctat
ctgt gt gt gt
gt gt ctct gt
cagt gt gt gt
gt at gt ct gt
caaaaccgt c
t gtt gt gaaa
caaat aaaat
ccacaccaga
ttttctactc
acccct caat
gcaaagaat g
cacttccttc
cccttcectt
ggagt caact
cagaggattg
caagcaggac
caccacat ga
cacct gt agc
aagt gaacga
t ggact ct ga
cccatgtgtg
aacattattt
cgt gaagaag
t t aggaagat
tt agagggaa
gct gagaaaa
cccaaccttc
ttaattgaca
gccgcacggt
agctctcatt
aaaagaccat

tcagttattg
atggt acctc
aggat t ccag
ct aact ct aa
gtttgtgcag
agt aaaccca
act aaggtta
cttcgtgt gt
cggttttggt
cttgattgaa
cact atggtg
gt gccagt gt
tgtctgtgta
ttgtatgtgt
tgggtctgtg
ctgt gt gt gt
gtagtgtttg
tgtgtgtgtc
gt gt gt gt ct
tgtttctgtg
tctgtgtatg
t gt acat ggg
gtt gt gt agt
tgtctgtgta
tctgtgtcag
tgtgtctgtg
tgtctgtgtg
tctgtgtcag
tctgtgtgtc
at gt ct gt gt
gt ct at gt gt
gt ct gt gt ct
gt ct gt gt gt
gt gt gt ct gt
ctctgtgtct
gt ct at gt gt
ctgt gt gt gt
gt gt gt gt gt
ttccttcaac
acaaat aaac
ccaccttatg
ct gaggaaga
tccactccca
gt ct gact aa
aggat gggaa
ttcctttcett
ttctgttcct
gt aggagt ga
t cact gaaaa
aaattgctgce
cagacacggt
aggt acgagce
tttgtcagtg
aggt cat gca
tttggcagece
tctctcacct
atagatttga
ggagt t caga
agt aagt t gc
act cat aact
ct ggaaagct
aacaaaaat t
tctttcttga
aattttcaat
acat agagag

ttctgccage
atatttggtt
t gaaat gt gg
gaat accggt
aat t aaat ca
aacaaacaaa
cgagct gagc
gtgtgtgtge
ccgt gct ace
aaaggaaat a
tatacgtgtg
ctgt gt gt ct
catgtgtctg
gtctatgttg
catgtgtctg
tgtctatgtg
tatgtttatg
tctgtgtctg
ctgtgtctgt
tgcatgtgtt
tgtctatgtg
tctgtgtgtg
gt gt gt gt ct
t gt ct gt ggg
tgtgtgtctc
tgtcactgtg
tctgtgtgtc
tgtgtgtctg
agtgtgtgtg
gt gt gt ct ct
ctgtgtgtca
at gt gt gt ct
gtctct gt gt
gt gt caat gg
gt gt gt gt gt
gtctct gt gt
ttgtgtgtgt
ctctacatct
tcatagttct
tactttctta
atacaat at t
cagat cagt t
tttgccaaca
catgcttttc
attgaatatt
cctcectttct
gct gt gaccg
ctggcgectc
t gcaagaaga
agaagat gac
gct gct at aa
atttgctcca
gt cacacagc
gcatctttac
acat gt caac
gtatttatcg
agaagacctt
tgct aaaat a
act gt ggagt
atgatgtttc
tttatttaaa
gt at at aaag
tgcctgagtt
aggctcattt
aaacgat t gc
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120000
120060
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120660
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123000
123060
123120
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attatagctc
gaaggtttta
aat act t aat
gaactttttc
aaatagtttt
tttttcctga
t ggt agaggt
aagaggaaat
tgtaatttaa
t gct aacaaa
gctataatta
gattcttgtg
ttttttaggce
cat t aaaagc
ct aaagcact
gcat agagca
tccaggtctt
atttttggac
tagtacttta
atct gt agtt
ccagggccgce
cctgtattga
t acccaaagc
caagggaggt
atttccatcc
ataattctaa
aggcgat gcc
ccccaggecg
cctgctctce
tcccattaat
tttattagat
gctgattttt
t gccaacctc
cagcct ggce
ggt agcgcac
cct gt ggggce
agagt gagac
tt aaaaacat
t ccagt gt aa
ct ggcagaca
ggtttatatg
ccaaaaattt
gaat at cagt
cagccctgtg
aggaat at aa
tttcaatacc
caccat actg
atttcacaga
at at at gt gt
acacacat ac
tt gaggacat
cacttatatg
t cagggcct a
aaatctcatg
tttaatggac
tcatttttgt
ttcat aacag
t aacat gt gc
tttgct aaaa
gagtttttct
t gat gaaacg
acagaagt at
gaagt agaca
gggcaggggt
aat ggcaagt

ctccttcaat
gt aaccaagt
tagtattgat
cat aaat gaa
taacaagtta
aagattcttt
t acagggat a
aagacacttc
ctgctgattc
ctcttattcc
t ggt gaccac
ccacttctag
aggccctata
ctacaat aca
attttacagc
ataat acctg
taattttcct
cttgcaagtg
aaagaaggt g
tctacacatg
cacagt ccag
t aaat gacag
tacacagct t
ttccatcccc
act gt gat gt
aat gat at at
t gccaccact
act ct cagat
t gggt at cac
gcetttgttta
ggtttttata
ttgtagttca
aatctctatg
aacat ggt ga
gcct gt aat ¢
agaggttgca
tccatctcaa
at ccaat aat
cttcccattc
cttttctget
ggatt ggat g
ggatt act gt
gact at gt ca
aaagat gaat
tatatcttgc
atgctagatg
aaacct cagg
t gcat ggat a
gtgtgtattt
atactactcc
cat gct cagt
agcat ct aca
ggggaagaga
ttaagagttc
atgtttaaaa
agattgatcc
gcatcttcca
ttctcagata
ataggtcttt
cttcatacat
cat t cagaat
ggaatctgtc
gggaagcat t
gaaggaggag
gct gt ggeeg

at gagt cgct
gactaagtta
gettttettg
ccttttaaaa
tgcattgatt
gtggttcatt
cagat aact t
gacaaat agc
cgct gt acct
cct cct gcat
attttccatg
gt gt gagacc
aaaat agagg
aacagtattt
ct aagggt gt
ccattatcta
tttgaagata
attgctattg
aaggagt gac
taacttttcc
gcat gggact
at gat gaaac
gtt ggt ggca
act at gat gt
t gggt at gcc
cact gcact a
ggctcttcta
cct gaagctg
tgacctactg
t ggt t aaaat
cttaattatt
t aagcat aat
ctacagtata
aat cccgt ct
ccagct act a
gt gagccgag
aaaaaaaaaa
t ct gct aaga
attcatttca
t cagcat caa
gt gct aat aa
gggagcagag
tatgctgtgt
atgattattt
t t aaggt cat
tgatgatatc
gcacattttt
cggaaaat gt
gt at gt gt gt
gcctt aagaa
gaaat aaacc
gt agccaaat
gaaat gggga
ttaacacaca
catcatttga
tcatttctga
t ggaat acct
acacat gacc
aat ggt t gag
gaaacaagt a
tt caaagat a
agt gct t ggg
t ct ggggagg
gtcttgatga
t ggt at cccc

caatctctaa
cct agct aaa
gctaaatctc
tgtgtatttg
tcctcttact
gaacacaaaa
ggcatttgtt
cacaaggt aa
aaaagct ggt
ggaattttaa
gcaaaaatta
acccatactt
tttgttaaat
tattttgtat
gt gt t agt ct
ggt gt aat aa
aagctccttc
aagt gt gcca
tttttcttcc
aaaacagcaa
t ct gaagt ga
caaggcct gc
gagttagctc
tttcttggtg
ccctccat gt
t cat gggaaa
t agaggt gac
agt ccaaggc
ct gat ccagg
at cacagagt
ttgtaacatg
gat t gggt at
gagt atacta
ct act aaaaa
gggagact ga
at cat gccac
agaaaaaagt
tatttgactg
ttcaat ggct
acaaat agac
ctgtatcgaa
agct aaagga
tgtgtggttt
ttatttttta
act agt gagg
attttagaac
gt ccact aat
gt gt gt gt gt
gtgtgtatac
tattttcata
agt cacagaa
t cacagaagc
gttgcccttce
cact cacaca
aatgtagttg
at agcagt aa
t gccccagat
tttcatttgg
tgtgacattt
t ggct gt aga
tt gaaaat at
gacaaaaccc
agt gagaagc
tgtaggtctt
tggtgatgtc

tggtttcttt
ctccecectce
atttcagagc
aaatatcttt
ctgaaatatt
aacaaaccgt
cccaaggagc
aat agagaat
t aaatt at ag
aaacctttta
agacacgt cg
agattttttt
aggtgt gttt
ct gaat caac
attcat aaaa
aaaggt ccca
tttcactttc
gat gt gagca
ttattgtctc
ggcat gggaa
ggagat agag
t ggaccaaga
ccaat cccca
ttctggggtc
gact acat aa
at aagct gga
cttgcaggtt
aagccttata
aacccttggg
tt agt gggac
gctgcacttg
t cat agt cat
t aat aat cac
t acaaaaatt
ggcaggagaa
tgcact ccag
tt aaaaat gt
acct t cacat
atttattgag
aaaaattcca
aaat aaaaac
aaagggaact
atctcattta
cagat gaaga
aaat aaat ct
catatgtttg
aatatatatc
gt at at at at
acacacacac
t gcaact aca
ggacaaat ac
cgagaacaca
aacaggaat a
cagacacaca
ttaagttcat
t cact acagt
tagcaatttg
ct gagaact ¢
cat cacgggg
attgattacc
ttttggccaa
ttctgtgtat
tgtattaagt
gaccaggttg
att ccaagga

ccat cgagaa
cttctttatc
ct gcacaact
cagcct aaga
t ct caagt ga
gt accaggt c
ttaggtctcc
t gt ccagt gc
ttttattgaa
ttttctctgg
t ct gacaaag
t aaagcaggc
ttagactttt
atgttatatc
acat act gct
agtggtcctc
at ggttcaag
gtt gt gagca
ccctactacc
gggat accag
at gaaagcgg
tt caat gact
gctttgtgag
actctggtcg
ttctagaatc
agagct ggag
accaggact t
cgccat ggtt
at cagacttt
cactgctgtc
taagttatct
at gt gagat g
tatattatta
agct gggegt
ttgcttgaat
cct ggacaat
atctcttcca
t cagcct cat
cacct act at
gectgtttgt
tattagcttg
catatgtatt
at cat cacag
accaagattt
acat cagt ct
at at at ggac
aaggaat gt ¢
gt at gt gt at
acacacacac
tggatgattc
tgcatgattc
gtggtggttg
aagaat aagc
caaat gt cac
gttctcctta
acact ct cct
at gaccacag
agcggt t gac
tgttatttgg
cttgtttcct
aattagttac
t gaaaat gca
ctggatgctg
gagct gat gc
gccagct gcc
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at cagtgctt
t caggacacc
t at gggccat
at at ccaggc
cctcagcet ct
tgatcctcca
gcctacattg
agcttaaatg
t caccct act
t gagat ccat
ggt gagcacc
tcaggctgta
aaagaaat ga
gttatttctg
caaat gcact
acagatttca
aggct ggcet t
ttcaccagaa
ttttcatatg
ggaat ct cac
tt agaagacc
aacaacagat
t gt aaattag
gaaat accat
ttctgttata
acat ggagcc
t acat cat gg
t agat gaagc
tgcatgttct
aacaacacac
ctaatgcatg
cacacgttta
aaaattttaa
tttctagggt
cccttgcagg
ggactttaaa
tgggacattc
agtttcaaaa
ttcgcaaatc
atccaatttt
t agggt ggat
ctttttcaca
t gagagt gaa
tcccagttta
tagttcaaca
ttatagaatt
atctcttcta
gaacat cagt
ctgtttttgc
agttctcgtt
acct aaaat a
cagt acat ac
ttttctttta
cttgatatac
t cagact aag
t gaat ggt ga
caagcct aga
tttetttttt
ggagagcgct
tttcacttct
tttaattttg
gtactggcta
at acat at ga
tct gt at gga
gtatattcat

t caagagt ct
tgccatcttg
gctttttage
tctcgatctg
caccaact gc
aacacat cag
tactgcccct
tcacttcctt
ttaattctct
gaaagcaggg
ctgcacat ag
gatgatttaa
agact aggcc
attggt caga
gctttttcca
gaat ct ccac
aacttcttca
acccacctca
agt aggt t ag
aaagtttttt
aagttattat
gct ggcaagg
ttgaaccatt
tt gagccat ¢
aagat acatg
aacccaaat g
aat act at gc
t ggaagccat
cactt at aaa
t ggagcct gt
t ggggct t aa
cct at gt cac
aaaat aaat a
t gagaacaat
gagcat gggce
tgttgactta
ctttgtactt
acct gacctt
acagagaat g
ttatttgctc
t caacagt ct
tttttttatc
gt gaagagaa
tcttaagtgc
ttctatttaa
caaat acaac
at gactt aaa
t at ct cagaa
t gat t gaaag
ttcccaggta
gat aat gt at
aagat gact t
9999t ggggg
ct aacct agg
caacaacaga
ccctttaaat
cagagagagt
tttettettt
ttgaccttaa
acaagttttt
cagcaaaaaa
aat t ggt aaa
act cacattt
taatattatt
agcattttct

ggctctttgg
ttggccat ct

ttgtcttatc
atttccaaaa
acact ccccc
gttgctccct
aactttccca
t gagaggct c
gaatatttct
accatgcctg
tagttcaatg
at gt aacaaa
aattttecttt
gattaattaa
gtgatttgca
ttaacacatc
gt aagcagct
gctacttaaa
t gacact act
ctgcctcaga
agttgct aaa
ct gt ggagaa
gt ggaagat a
aatcccatta
cacatgtatg
cccctcaatg
agccat aaaa
cat cct cagc
t gggagct ga
t gagggt ggg
tacctaggtg
aagcct gt ac
aagt aaaat a
ct ccaggggc
t gggt ggcag
t at ct cacaa
gggat ct aac
agaaaagat g
tcccgt ggca
t cat ct cagg
t acat gggat
ct gggagagg
gatttat gat
agt aaacccc
t ct gggaat a
aaaat at act
agacacttaa
acggctgtta
cagcacttca
taattcggca
gaaaagcccc
gactcagttt
agctcttcct
acaagcagga
agat aact ac
cagttattag
t gggagaage
atatgctgtt
ttttgaaaat
tctacctatg
aaaaaaaaaa
ct gat at gaa
t aaaat gt ct
ttattgatga
ggaaggat at

gt gaggggca
ctctagtttg
accccaaat a
tcttacactg
attgettgtg
ccttgggatc
gggct gget c
ccct ggaaca
at acagt caa
t cat agt ccc
agt agtttgt
cgtatttgta
tttaatttca
t cacat gcaa
aat gcaccgg
agaaaccttt
gct t at gcat
gtgtgatgta
gaat acaaat
agt ggaattc
at aaaaat aa
at aggaat gc
gt at agcgat
ct gggt at at
tttattgcag
at agact gga
aggaat aaga
aaact aacac
acaat gagaa
cgaggagagg
atggttgata
at ggt gcaca
agactttcac
ttgaccctca
ttgtgtccct
tactattggt
cttattaatt
ttttaaataa
t ggaat cat t
gtggtaattg
tctttttagg
gggcct ct at
gccaagat ca
caggcagct a
cccaat agac
t gacaccaca
at at ct cacc
atagggat tt
tt ggat gcgg
at ct gggggg
ctagtgctga
atctgtgatt
acat agt t aa
actttttgac
aaggaact at
t at gact gga
aagt gt aaaa
aat gggaggg
gctaagttta
t gt aaggat g
cttggggaaa
at aaaat gct
gagatttatt
gaaaaaaat t
at aat at act

ccaagggat a
gggtcttt gt
cttcccgtca
ccttcgecact
ggccact cga
ttccactact
cttcttgecet
cccaatcatt
tgctgtgett
gacagt gctc
caaat gaagg
ggttattttt
tatttcagcc
cagtctgtcc
cct aaaacct
agggcttatc
ggat gcct ac
tttcatacac
taactgtttt
agt t gaagat
at aaaat aaa
ttttacactg
t cct caagga
acccaaagga
tactattcac
t aaagaaaat
tcatgtcctt
aggaacagaa
cacat ggaca
gagagcat ca
ggt gcagcaa
t gt at cccag
ttact ggggc
ggaagggaga
gccat ct gaa
gtccagcttc
t agagagaag
agaat gggct
ttgtcaagct
ttaatttgga
gagaat gatg
tctttcgete
gggct gagt a
gaagagt gac
cacttttcca
act at act ga
aagcct caga
ctggctgata
t 9ggt ggggg
cttcctcaaa
gcct aacgca
ggtttggttt
gggaccttca
ctccagegtt
cat gaat t at
ttgtaccttc
aagcct aggt
taaattcttg
catagccttt
tctattacag
aaaagaaat g
gct att aaga
gt agagggaa
agat acat at
gttcagct aa

gacgt gcacc
ggaaaagat g
tcctagaata
gattctcaag
actgacttcc
tgtgacttct
ttcaaatctc
ccctetecta
gtttattctt
ccaagcccta
aaggaggcac
t aat aat gca
tcaacgctta
t gagggggt t
act ct ct ggc
ct gaact cca
aat gagt gat
acaaagt gtt
t gaat at act
gggtctgtcc
gact t caaaa
tt ggt gggaa
t ct agaacca
at at aaat ca
aat cgcaaag
gtggtacatg
t gcagggaca
aaccaaacac
cagggagggg
ggacaaat ag
accaccat gg
aact t aaagt
aggcccat gg
atcccttctt
agt gaaaagt
tgatacttca
atgtagatta
atcatttgta
ctgcattcca
gattattatt
ggaaattacc
agt gt gacag
at at ggt aaa
gtattctggt
caacagattt
acacatattt
gt cacacgga
gt gggat ggc
gt gggacacc
aat acgt aga
gaaaaacat t
acttttgett
act agaggaa
gtttatggtt
ggct aaat gc
tgccct ggga
tgtttttett
taaagttttt
gtcttggtaa
cattat gt at
t ct gt gt agg
aaggt gat gg
aaagt ggaag
acaaat gcat
tatataattt
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aaggattatg
ttgttgatgt
ctttcttaca
atttctatca
ctgattattt
cttattgaac
att gt aaaag
gcagccagca
actatttcca
tgtctttgtg
ttatggcttg
gtcttaactt
tgctgatatt
at ct gaagac
tgtttatttt
acatt caagt
tttagagatt
caat act agg
acctgttctt
ttttcaaccc
ccaact t ggt
agaaat cat a
ggagagat aa
ctcttgaatg
tcaggattac
ccttat aaca
gtctcacctt
ggact t gt gt
cctttttgea
ggat att cac
ttggctattt
ttat gaat ct
t at aaacttg
ct agt caaga
ttttgcctat
agat at caac
acctattctg
tatggttcat
gat aaacagt
aggcagt cag
at att aagcg
aagt acagca
at aaat agat
gtgataattt
act gaaacca
gaaaccat at
at cct aaagc
ggcagt at gg
cccagat t gc
aagttactta
cct acct cat
cct gacacag
at aggtt act
tcttacagtg
ggaaacact t
t gt aaggaca
ctagcecttga
acct gaagac
atccttttaa
gtattttcat
aaccaaagcc
cttgcctgge
caggagt gat
actgcttctg
gtttctgagt

agt attat aa
at acat agt a
tttgttaaat
cct at at aat
tactgtttct
ccctatgatg
tt gat gagga
agtaagtttc
tatgtcattc
ggt aagacag
ctagcatttt
tgatcgtata
t ccat ggt ct
t gct ccagcet
aat gagat aa
aacgt aat ct
tccacagctc
aagaccattc
tattcagcta
att aggat aa
tttaggaaag
gaggt agagg
aagggcacac
aggat attga
cagggt acaa
ccattgttga
cct aaagt ca
agaat gaaac
aaaacaggga
at gaaaagaa
ttatttgtca
agt act aaag
ggtttacagt
aaacctttgt
gaaaact gaa
at gaacaaaa
gttcaaggtc
act caagaac
aaaat gct at
t aat acccat
ttgtgtggta
at gat gaaat
agcat gctca
attgttcagg
aaatagtctg
caaacaacca
t ccaagct gt
cat at gt aat
ctgggttcaa
acctctctgt
agggt t gt ga
agt gagggt t
taaccttgac
t gact gt gag
cagattttct
ctttttttag
ccatactttg
ctgtcctttt
gatt aat gcc
tt gt gacact
tgtgttctgt
tttcagtctg
t at cagct gt
gggccacat t
ctacagtcta

attgaaatta
ttat ggt aaa
attttccagt
t aaact ccaa
t cagt agt gt
t gct aaacac
agcagaggcc
agagct agca
t gcct cagat
atagct gctt
ccact cacca
cttacaaagt
gaacgccagc
ttcagagctg
agagcaaaga
gtattagtcg
cacgt gt acc
caagcctctg
tttactgggg

gt ggggt ggg
gctttttaga

tgcccactta
agtacatctg
ctacaggtta
aaacatt cct
cact gt gact
cact gacaga
gataacttcc
aat gcttaag
gacaaaagaa
ggacaaaaac
aatgctacta
ttatatacac
ttggagttct
aaggt gaaga
gaaaaat aca
agccat aagt
aagaat ggt ¢
ggtttttatt
agat t aaaaa
catt agt cac
gt gcat aaag
ggcacagaga
ctctccagtt
tgcacat cac
ctccectacg
tttgacagtt
ggaaaaagat
gt cctggetc
gcctcagttt
agccgaaat a
act acct aga
ctttggtttc
aat caaat ga
tcttcttgtc
catctctgta
t gaaat caca
at cacgacac
acccaattct
gaatatgttt
gagagcaagc
att ggat cag
gaagt t ggca
gat cacattc
catt caagaa

atattattac
at gagt at aa
ttatgttcta
ttcagtttag
t gaagat aat
ttgtacttat
ctgccatctt
ct gaaact ca
at agagct gg
aaaaagagat
ttgttattaa
tt at ggaaac
cct at gagca
gacctggttc
aaaat aaaaa
aact aat t ct
cccagggt gg
tctccatttc
catggtcttt
t gt aggggge
ggaaat gat a
t ct aggt aga
tacagctgtg
cttagttgac
aaaat aaat g
tttaaaaatc
t gacacacca
tgttcttaaa
gttggagttt
aacagaat gc
at caaat gac
aat ct t aagt
cacagtt agg
ttactgacta
ccaaatttgg
t gt attggac
ggaat t gt aa
atatcatgta
gttagcagac
gct agt t gaa
at gt gt at aa
cagtttgaac
aaagcaagtg
gagt caat gt
tgtcttggat
agt gagggat
ttgtctgttc
agt aaagt gg
tgttacttac
cctccttagt
attaat acaa
ctctgccaca
ttctttgtaa
gat accat at
tcttctcatc
t gt caagcac
aat agt caga
tgcttttcca
ggcct actca
gaccatttca
atctctcata
aat t ggacag
gt gt cgct aa
agacat ccag
gaagggt aga

aaat t aat ac
ttaaattatt
atttgettat
ggt cat t cat
gat gat ggca
attttctcta
aaggaacttg
ggt ct aacgc
tgaattcatt
agaaaacat g
ttattctgtg
tgcccaagtg
ggggccaaat
aaat gggaat
agcaaaat ct
aagcct ggcc
ccat gt agag
ttgcttttct
at ct gaagt t
t gt gcccaca
act acacgga
gagaacggca
agt ccccaag
cttgttaaag
gctctgttac
tctcatatct
gggcaagat g

agggact gt t
ctgttttcaa

cccagctgtg
aattctttct
tctattaact
gatttccata
ttgcatcatc
aaat t cacgt
ttt ggaaagt
agaaaggcca
caaaat gaat
ttccact aat
aact gagat t
t aaagacaat
t ccacagaag
ctattttagc
ttatatggtg
agattactga
ttataatatt
ataaatattc
ttagcattcc
tagctgtgtt
aagt ggggt t
at aaaacat t
gat cagcaga
gat gcaaagg
ggaaagcagc
ctttcecttg
tttgttccta
cgt t agaacc
t agaaat act
cttcttgatc
tgtatatgtt
actccctctg
gaccagagga
ggagt ggaac
accct ggaaa
aat t caagaa

aaat t aagat
caaaagtttg
tccaatcttt
aatttccaaa
ctagtcatcc
aacct ccaaa
ct aaagccat
caaagact gt
tttcaggcag
ctttggattg
tttcccattt
cattcgattc
ggagcat gcc
gccat accac
gcatttgaaa
tggttttgat
gt aacaacaa
gacacccttc
tttcctggta
aaacagacat
gt cct gaaag
t gt gcat aag
cat ct gacct
ccttatcata
t aaacact cc
ggccat acct
aaaact gt ag
gat at aat at
t aat gaagat
ggct aagcag
tcatttctct
cctgacaatg
tatcctccag
caaatttatt
gt gccaat gc
aaaat cacag
gaaaat aat a
t gagct aaaa
t at aaatt aa
cct gt agt aa
aaat ccat gt
t aagcaaagt
acttgagcta
ctatatatta
gt gat cagca
taaaatattc
tt caaagaga
aaact cagga
gact ttgggc
aaggat agt a
t agaat aat g
atgactttag
at aat aaaca
tagccct gaa
cagggat at t
ccccact cac
caaagaattg
tccttcagaa
agt gt gggct
atgtcttccc
gttagecttt
tttagcaggt
caagat gccc
act cagggt ¢
gt ggccaaga
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aagactttca
gcgcecttcaa
acagaagcct
tacagt ct gt
gccccagatg
t gcaaagcag
ct caaaggcc
tt caaacaag
cttgcctgge
gcagaggcag
t caagct gag
at ccat ggcc
t ggt agct ct
accattctgt
gt ggt cct gg
at ggagt gct
ttgctaacat
agaattctct
aattctcaga
ttcctttcett
gtcgeetttt
ctgctttgge
cccatctgca
ctgtgtccca
at gaagcctg
tcctctcectg
agcccacagc
ccctccat ga
gt ggaaggt t
gt ct gagccce
t cagt gacct
cagtttgcag
at gggct aca
gcaaat accc
gattagtgca
tgtgtgtgta
ggtctaattt
at at gcaggg
cccceggt ct
caaggacgca
agctct gt gt
ttcacagggc
t ccaggt gaa
ccaaccttgg
acaccccaaa
ttcactgtgt
ggaaggcaga
ct ggccagag
aaaggacgat
gct cagaaga
gacagact gc
ttctgtttct
tttgatagga
at gat agacc
ttctctctge
aaacacagag
gggt gat t ct
gct aagagag
gcacctccta
aggggt at gc
acctttcatt
acct gcagcc
tggtctgtct
gt gagccatg
aaggcat gaa

acaact t act
ggat ggcat t
tcaaatattt
attacagcag
gggat at gag
agct ct at gg
agat ccat ct
aat gccagtg
cagcccat gc
cttggt gage
cccacacgtg
aaggccagcg
gtctcctgca
ttctttgegg
ggat ggt at g
gcct t aagat
aaat t gcact
ccaggcaaat
catctgttta
ct gaact cct
t cagaat t gg
cct ct gaggt
gctgtctcte
aacagctctg
ctgtgatgtg
gagcaat aga
caagagggag
gttgctgtta
ttgtgtttgt
caccat cagt
aggcat gcce
aacccttcaa
gtctgtctta
caggt aggga
aagcagaact
at aaaact gc
at ggcaggag
t ggct gt ggt
caagggagca
ttttgtccat
tttctcagta
tctgtttcaa
tctcctgatt
ctgtccacta
tcaattctgc
ttgcaagatt
gcaagat aag
gt ggt gaagt
gtgcct gece
ggaggcaggg
ttcctageceg
t cat ccacaa
t gat ggt gaa
t t agaagaag
t gt gct gaaa
gt ccgggcetc
gacggccagt
agagattctg
gttgctcttt
gaggcgt gcc
t acaagt caa
aaacaaggag
tgcatgttge
agagt gcatg
aagccccttg

cggat gt cat
acttgctgaa
caggaagcct
gaatcctttt
gttttattta
acttcctcct
cttaggggct
tattcatctg
tctctctgea
acagaatctg
cattcccaag
ttggcctctce
ggt act cagt
ggectttttc
tttgagggca
acact caaag
gtttaatgta
gtttactatg
agccecccgce
tccacacatg
tttacttctt
acccacgggc
at gaggaaca
tgccccacct
agccacaaca
ggagcagaca
gt gt ccagag
cceccttetge
tttccttccc
gt gacat gca
agct cggt gc
gtatttcagg
cagcaggaat
catgaggttt
ct at gcaaaa
agagttgatt
aatggagttt
agctgctctce
gcatatgttt
caggtgttag
cagat gt ggc
accgt gggct
gt gcaggct g
gaat cagcct
cacact ccct
gagact aact
gggagaagat
aaggaggt gc
cat ct ct gac
ctecttctgt
tggatttcca
aacagagacg
gttggacaca
tccacaactc
ggcagt ggt t
act gacgggt
gcttgggatc
tgttgctcac
ctaatgattt
agggccagca
act gagat ga
aaaacgcttt
acttgcttgt
gt gaaacaaa
gat cacaat g

caggggaaga
ttcat catgg

ctgcttccat
gcaat gagt t
cagt ctgcaa
ggcatgcttg
gacacccat t
t aat gagaat
gggaagtttt
aat acaggaa
gtcttcttag
aaccagcagc
tgagttgtaa
tcttctgcte
gggccccatg
aagggt ggt g
cacaagagat
gaaact gt gt
cceccgeecca
gaat gat gcc
gttgtctttg
acagct gagc
gct gt cccat
caccctcttc
ccaactcctg
cctgecctct
gggtcatttc
acgct cat ct
cagcacttcc
tctgctcatt
t gagt gct cc
aagcct ct gt
ccttttgcaa
tatttaccgt
tttttttgte
t gcagaat gg
gcacagccac
tcttcttcct
ttccacagtc
gat cct cgct
t ggact ggca
ggt ggccaga
t ggct gacag
ggagtattta
aaggat aaga
act ctct ggg
t ggaaccagg
cccccageag
cctgcacttg
ggaacct gca
gat ccagagt
t caaatcgta
t gt ct gacat
tatttcaagt
ctgaaatgtt
ccaggcat ct
ctctctacag
agagctttac
cagt gact gt
gccacacagg
act ct aaaac
ttcatttctg
cct gaaagct
gcatcttctc
aat caaagcg

ct aagagt at
t cggggggct
cctactctcc
gcacttatct
aatttcccta
aagat ct gat
aaaagccaac
atttcagatt
cct aggaagc
gt t agaagag
gtagttggtc
cgat gagtcc
t caaacactt
t gt cat gcgt
caggctcctt
agagaggt gt
gggaaaaaga
gat t acagat
t gcagaaggc
attgccagcc
aattttctct
t gat ggccaa
gcccat gggg
gccat aat ag
ggt gggggt g
tctttctctc
ctgcectctce
gccagct gat
ttgtccatag
tgtgcattga
aggcagt acc
ttccatcctg
tgagttgctc
ct gt aaaat t
ctacat gtgg
gccaat gaag
ceettgtttc
gt cacccacc
ccttctectge
ccat gcggtc
ct gggaccac
ccctcttcag
ct ct ggat ag
aaagttctgg
cccagtgctc
aaaagagaaa
gagaaggaag
gt gcct ggag
gacgt gagga
tgcat ct gcc
t cact ggaat
cttgcaggtt
t ct gcaaggg
taaccct ccc
gttttaggag
gcatttttce
gt gaaggt cc
tgccttccag
cccacct caa
ggtaattttg
tggcatcctc
gt ggcagagg
ttacatttgg
cacattaata
t ct gt acact

ggccct caag
tcaacagttt
cct gat gggc
t caggcaaat
aagagat t gg
ctgttcatcc
t at at aggt g
aatattcatg
cagat at gct
t gggt cggt g
aaggctcctt
ctgct ct gat
caggat t ggg
ct gt gccact
ccacagcat a
gtggttattc
agagagcaaa
gt ccat at ac
gat ggcgt gt
cttgtcttca
cat ct agagg
gcgeggaggce
agagcaagt ¢
ctcaacttcc
gggggeat tt
cct cact get
tggtggcttg
cttacttcgg
caaggggt gg
cagagat t cg
gtggcttcaa
ctctcecectg
ttatcttcag
tcctt aaaga
tatgcatgtt
cctgttttat
aggctgttta
ct gt ggacat
agaggccagc
agct ggt ggt
ctgatccttc
cct gagcatg
ggaacagct t
t gt ccaagcc
t ccaagt gat
ggaggaaaga
aaat caaggg
at ccccagca
accaagagag
cttcccatca
gtctcttage
gt cat gt gga
aagcttaatg
cat aacttcg
agct aaaaag
caagcgccct
caat cgcaaa
ggcttgtttt
cat aggaaag
gctaggttcc
caaattagta
t aaaaat gac
ggcct cegt e
tttgttttta
gacacgtttc
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136260
136320
136380
136440
136500
136560
136620
136680
136740
136800
136860
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136980
137040
137100
137160
137220
137280
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137400
137460
137520
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137640
137700
137760
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138000
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138600
138660
138720
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138840




cact gggcat
gcttattgtt
t accgt agga
gccccat cac
gagaccccct
accaagggca
gaaagt ggaa
gggcggacag
cccat agagc
ggattcctgc
ctttagcaaa
gtgtctgatt
attttccata
aagggagaag
t cct aat cag
gt aacttggg
ct gcagaagt
aggacactta
ttctaaacac
ttaggtacta
ttgacttaat
gact gagtcc
cttacctgcce
actcctttgg
aaggggct ct
agccccaggg
gt ct gagaat
tctcettttc
agccttactg
tcccactctc
att gggcact
at ggaagcag
attgcatgtt
ccccaaat cc
cctttccctt
act cctcaaa
gagggagt t t
gcccactctt
ccaagt gagt
cttgtttggg
aagttttact
gat ggaaat g
ccgecettgeg
cat ct ct ggt
tctcttggea
at ct cccgag
cat aaacggt
ccaactgatt
aggccccgag
ccagtccttt
at ggggagga
t ccaccacag
agct t ggaag
tttcttgacc
gccagaat aa
ctccacgcetg
acgcgccagg
agtt ggaaag
acgcggggaa
tttgtgctac
t gcaaaggt a
cctcectgtca
ttttgaaaaa
agcccaagag
gaaaaattac

t gt gggaat g
tttgctgtaa
gccct gagag
tagtagtttg
at cct acaat
gt act cagct
aacgccat gg
cttctgecte
cggggaat cg
tgcagttttt
ggattttaat
cagaaaagca
agccgt cagg
aagggaggaa
gt gaagcat a
gct ct gaggt
ctcat t gagt
caacagcaat
t at aat acct
ttatcatccc
caat gt gagt
tttgctgaga
ttccgcaccg
tatcgttacc
tgtgtattat
gccct agagg
ct ggcaat gc
tgcccatgtc
agcgcattcc
cat t gcagaa
cat gct gt gc
agagcaagcc
ggtgcttttc
t ccat aaact
ccctgectgg
ggcgcagt ga
tgttttctac
ggcaccaggc
ct ggggct cc
agattctcag
tt cccaggat
gacattcttt
cat gggaggc
tataatttag
tctcggagtg
gttgggaatt
gacgagct gg
t at cat gagg
t ct gggccect
tggaggt gt g
ggggggct ga
ggaggcagat
cttcaggcag
cat cattaaa
ctttgttact
gagaagt agc
gacaggcaag
ct cacagccg
cctgceccag
tcctcatttt
tggct gaat a
gaggggact c
t gt t ggcagg
tttgagacca
at gggcgt gg

ttggtctgtg
ct at aat agg
gceccgggage
agagccccat
gcagcttcag
ggct ggcagce
agat t aagcc
caccttctct
gagcaagccg
gct gaagagc
atctcccttc
actt ggct at
ggtt aat aaa
aat gaaaggg
gtgcttaatt
ctttcatgaa
gagaaaagag
gaaat cgagc
ggcaact cat
caccgt agga
gt ccatccaa
tat gct ccct
caacat aggg
tttcctcacc
agcaggcaca
gact caggat
t gccaaccgg
t agagaactc
caact cacag
tctttgtgtg
tt caggaagt
agaaat atcc
cattaatttt
cact t caact
gaacct gccc
caatttcaca
tccgattaag
t ggggagacc
t caaaggt ga
ceettgtttt
ct caggcagg
gct ct gagaa
tcgattacac
ggccattttc
ctttcctgtt
ggcaaaat cc
tagtttctgc
cctcttgetce
gagct cacac
cacgt gccct
gttaattctc
ccagccctcc
ggt cct accc
aat gt aaaag
cat caacaaa
cagcccattt
gaggat aagt
gt att cagag
cat cagaggc
gt ggagaggc
gtgaactctt
agcaat ccac
gt gcagt gac
gcct gat caa
gggt gt gcac

ggagcccaca
aaaagggat g
t ggagggct a
cact agt agg
ttcccectge
gaagcattca
t ggggt ggga
ct ccagggga
tttgttttcce
aagacttcct
cctgectcettce
aggacat cag
at at cagct a
aagaaggaat
gat agattgc
agggat agct
aaagct aaat
atct gttgag
ttcatcgtca
at gaggat ga
ggaccacagg
cccctaggtg
ctttctggga
tttacaaata
gacagttcca
ggccttttcg
agcagctttc
agacaccttt
gaaatgttca
t gaagggcag
ctgct ccaag
ttactgettt
aattgactca
gacttttttt
tttaaattgg
acaaagcagg
agagcaactg
t caaact t gg
actgcagctg
acaatcgttc
taattgtttt
ccttcgecca
agcgccccgce
atttctaaac
cagcggegga
cttacgcggt
cat aaccaat
aggggacttg
tgggact gt g
cctcat gcag
cacccctgca
ct agt gaat t
cctatctccg
ccaaaacgtt
tactgatcta
aaaat gt cag
ggt gt gagga
aact gcaaca
cct gggt cag
atccttggta
cccct gt cct
t aaagacttt
t cacccct at
cat gat gaaa
ct gt ggtccc

ggacccttgg
tgtctgccca

agggaccttg
gggt ct agga
ttctccgagg
cgttgeegtg
t gggcggt ct
agcagt gctg
gtttcacaaa
agcaacaccc
cccatttgge
tgttcctatg
ggcatgtgta
gat gccgaaa
gt agat ggcc
at aagacat t
gaat gat caa
ctactgtgtg
t aagaact ct
gagggct t ga
t aagat t cag
gagt t gggaa
accaagccca
gcaccaggag
aatatttggg
ggggct ggaa
tctcagectg
tcttttccct
ggggt gggt g
gaaaat aggt
attcccaagc
attttattat
agt cccat ga
tttettettt

t cat ggct gg

gaggtt gggg
ttctetgttt

tgttgcaaca
tttggat aaa
ttcctggcaa
cccaaact gt
cat ccat aaa
cctceccctga
aacagttacg
ccacagccag
gtcattttta
gctttcatgg
gct cacgcecet
agct t aggga
gct gacct gg
ctttctggag
aagt gact gc
cceccttcettce
t caggggaaa
tcacaccttg
caaagattcc
ggat gct ggg

gggt cccctg
gcctggtttce

gaagt gaat t
caggaaaagc
ttttttaatt
ggaagcgggt
acccgt ctct
agct act cgg

tggatttact
t aggagcagc
at gat ggaga
gcattggctg
cagagttctc
gt cagcct gg
9999t ggggt
ct cagcagcc
ggaggagaag
agagcttctg
tagggagct g
gct aaaacac
gtgggt t t gg
ggt aagggt t
atgtgetttt
cat cacaat a
t cagagaat a
ctatgctgca
caccggcgag
tcggaatctc
gct gggt aaa
ccttcgecte
t aggat t aga
aaaacat ggg
at gagat gag
t gt acggt gt
tctcaaattc
ccact ccagce
gaccat t cat
t aaaacagcc
aggct caaga
tattttttaa
cttttgtgat
gcctt gaacc
gattttaatc
gt gggaaggg
gtcccct ggg
t ccat cagac
att ct aaaat
agaaaccagg
attttaatct
ccgtttgtat
gacgcgcttc
agccttttag
gt ggt gggt g
agcaaagcag
cccccaggcet
gaaacaccag
agt ggct gca
cggggcetctt
at gcggagag
aaacagagt ¢
ttgggggct g
agtccaattt
t gct aggt gc
agttgtctaa
act cagct ga
ggat at t agc
ttaggtgttc
tt gt aaaata
acatttggta
tattttttac
gaattacttg
act aaaaat a

gaggct gagg
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139500
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139800
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140040
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140160
140220
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140340
140400
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140640
140700
140760
140820
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140940
141000
141060
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141600
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t gagagaat c
act ccagccc
aaacat caag
aaacat acag
agtt agcaat
cacaaagaaa
tatgcatgta
t gt aaaaaaa
cact cact ct
cgttcactca
cacggtct ag
ggt ccccagg
ggt ct ct agt
ggt ct catca
aaaacact ca
agaccat gcc
aaaccacgct
t ccat ccaca
caagt cacat
aaactattca
caggctcctg
gctttget gt
gggcacct gt
ctctctatca
tttcacactt
ccttacatga
cagctggctg
tt gaat at ga
agctaattcg
cataattttt
gggt caacaa
t gaat gct ag
gagt gact ga
gcttttgaca
tttgtgggtc
tatatagttc
t gagggaaga
tcactcttgt
ctcctgggtt
tgccact acg
caggct ggtc
gggat t acag
at gt accatt
actaggtt gt
gaaaaaaaaa
t agaaat t ct
gtcccttagce
attatctgta
gagt aaat at
at gt gt gt gt
t cacaaacac
ttccaattat
ctt aaaagga
ttgtggtttt
t aagaagt ct
atctataata
ccagat gagg
tctttcgatt
ggt ctt aaaa
aactttttat
caccagggaa
aat gttcagg
atatatgttg
aacaaaaagg
aggttatttc

acct gagccc
agaagat ggg
ttcttcggga
tt agat gaag
ttattatata
t gat aagt ga
tcaaaatatc
agaaagaaaa
tttattcact
ctcattcaat
gcaggcaaac
tgcct gacca
gt cagaaagg
ttat agaaaa
tttccatcct
aagt cct gac
gtgggagttc
attttcaccc
ctccagtgtg
gagaggt gt g
atactcttaa
ct gat gt ggc
gt agt gggag
tttaccagct
tgggttcctt
act aacaggg
aagcct agtc
cttttggaaa
act at agcat
ttaatcaatt
agaagttatt
tgatttggtt
ggaagt gct t
aaat gtggta
agt gt ggcat
tt aat ggaat
ccgt agaact
cccccat get
caagcaattc
cccggct agt
t cgaact cct
gcat gagcca
ttttacttgg
aaat t gacag
acaacaat aa
gagt ttcaat
att aagt gaa
aaat gaggaa
acat at gt gt
gcatcctttg
aagaaactta
ccaagt gagg
aact gcaagt
catcccccta
gat acaaaca
acagaaaaaa
aatcagtttt
tgtttttcca
ttcacttcct
acatgtcatt
aaacattttt
t agagt cggt
gaaacagaat
agaattgatc
aagt t aaaca

aggaagt cga
agt gagaccc
agggt t ggga
gaat aagtta
tttcaaaata
ggt gat gagt
acatgtactc
gact attact
gacttattca
caacaagcag
accctattgg
cccacattgg
act ggccaga
t att gaat ag
gccattgctc
cagagcgaac
aagct gagat
accttcccat
agt gcctccc
agccccgt ag
gaaggt gt ct
gt ggagct cc
gaggagagag
gattgatcca
cttaaatcca
ctggaattca
tgattggect
t aat at at gt
ttggctagta
gacaaat gga
cagtgtttag
gcccaaagt t
gt ggggggct
gact t caaac
cttaggt gaa
t ccacaaaat
tcttaatgct
ggagt gcagt
tcctgectca
tttggtattt
gacct caggt
ccat gcccag
gt ct cagaaa
gagagccat ¢
aagacct gag
tgtgtttctc
acaactgcta
caaaagagt a
at gt gt ct at
at aat t aaat
gcct aatatt
aaaccctttc
caaatttgat
agatttttaa
agaagtcttg
tattgcat gg
tatatctcat
cgtctattta
ccatccgctt
tatttttatt
agcttcacta
gtttttgget
ttttcttcat
acaacttcta
atatgatgtc

ggct gcagag
t gt ct caaaa
ggt gat aaag
ttgtgtttaa
gct ggaagag
at cct aaaca
tataaatatg
gcccttgecce
ctgtttgatt
t ccct gaaca
gagccgacag
cctcct agge
ggat gagaga
tctgccagtg
cccatgct aa
agaacagct c
cattttttag
cat cccaagt
at gt cacagg
aaagct ggag
aaat agattg
agacaacttt
caagggt t gg
ggccacccct
tt ggt aaaac
cctaggttgce
aggt gcacac
gaaagt ct ct
ccact cccac
acaatcttta
ggct gagcecet
ccagggaat g
t gcgaat gac
aat gt caaga
aacggcagac
ttagtgtttt
tttettettt
ggcat gat ct
gccceccgag
tt agt agaga
gat acacccg
cctetttatg
agacaagt at
cacat acat c
acatccattc
attgagtttt
acct aggaag
ctcatttcat
at at agt cat
tacagctatg
ttcagagatt
t at act gaaa
t at agt cagt
gct cagt cat
tcctattaga
acatacatta
ttgtacaggg
gagcaaccaa
tccgaattct
tttattttag
agaaaacaaa
tgtgtgtatt
cttacatgtg
t att ggagct
ttttttcagt

agctgtgatt
aaaaaaaaag
agaggct gat
t agcacagt a
aagattttaa
ctctgatttg
tataattact
atttacccgc
tattcatcct
aat gct gact
gaggagggt t
tgccctcectce
cagaccaat t
attttatctc
t aaaggaaaa
gt ct agggaa
atttcccettt
cat gt at cct
cagcagagaa
at cagaggat
t ct cct gagt
gtctccctga
gaaat ct gac
tcacttcctg
aggtttagca
ccagctgtgc
tatgctggtt
aggcagt aca
gtctaactta
aatttgcctg
tcttttccag
aactttatcc
gataatattt
cagat acccc
atgtgttttt
gggggagat g
tttttttttg
cgactccctg

t agct gggat
cggggtttca
cctcggectc
ctctttataa
gagt t ggt gt
agaaaaagag
at ccacccgt
gggt t cat ag
t aggt aat ct
agaggtttta
at at acat at
tatcctctct
tt ccaaagcc
ttcttattat
attctacaat
gt ct agaat a
gttcatagta
atctattcct
t ggagagaga
aat aggaaaa
gct ccaggtc
tctaaatgtc
catgtttaaa
ttaacggt ga
ccagtttctt
aaacttcttg
ttttaattac

gtaccactgc
aaaagaagaa
t aat gggt ac
agtt ggct at
atgttcccaa
ttaggtattg
at gt at caat
tactaccacc
ttctttcact
ctgtgcctga
tt ggaaccct
aggcccactg
tgttaggtta
aagcattctc
ttctttcaat
gcaggcaacc
gctt gaaaat
t ccat cat aa
gattacagtg
gcccgtctct
agt cccaat a
gagtattttt
tttgaatctc
aagcct gaat
ccaat gggga
tggctgcetta
gctagatgtt
acagat ggtt
aattatgttt
tatcttttga
tattttttca
aagctttgga
gaggaaggt g
t caacct gga
aggagt at gc
acagagagat
agacaaagt ¢
caacttccgc
t acaggt gcc
ccat gttggc
ccaaagt gct
cagaaaat ga
ttaacattag
gagcagagaa
ccat gcgt ac
tcttggctgg
ttogtttattt
agaatt aaat
agtattatag
ccagaaaaat
at gggcct ca
gtttttctca
aaatatttct
t accaaat ga
atagcatttg
gagctt aact
tgggettttt
ctgctgcaca
t gat gact at
tcttcaaaaa
caacccccaa
gcct agcaaa
t ct ggaat aa
tggttgtgaa
gattatgtgc

142800
142860
142920
142980
143040
143100
143160
143220
143280
143340
143400
143460
143520
143580
143640
143700
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144300
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144600
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144900
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cagtttcttt
aactttttgt
tttaattact
gcaagt gaag
cat cat gact
ggtcatttag
ttcctetgte
tcccaggttc
gccaccacac
t aggat ggt ¢
gat t acaggc
act ct caggg
at gaaaaagc
tgtctgegtt
gat agt agct
t gaagt gctc
ttaaactatt
aatcatcctg
gat at at aac
tatttattag
agct cactgc
at gt gggact
agagacaagg
tccagetttg
tattattttt
aaagtttcat
tattataact
tgattat aag
gcattttctt
gt gaat cagg
t at cagcagg
at t aaggt gt
cttgaaaatt
gctt at gaat
agaat agagg
tactagcatt
act aagaat a
ctcgattggt
cctgtagett
tgcacattat
aagttttaaa
acacaaggaa
atttact ggt
t gacct gggg
t aat gt agct
gt ggggccca
accattccaa
tgccttgtct
cacacttacc
ct cccaagaa
t gaggcacag
ggtttaaagc
actgattacg
aaaacattga
aagaatttta
gaaaacgcgc
gggt ggat ca
tctact aaaa
t cgggt gact
gat cat gcca
gaaaaaaaag
agggagggag
aagaaaaaga
gaaagaaaga
agaaagaaag

ct ggaat aaa
ggttttgaaa
atttat agac
acaaagct ga
tttctgectt
atgggaattc
gcccaggcetg
acgccat t ct
ctggct aatt
tcgatctcct
gt gaaccacc
catgattgtt
cagat ccatc
gttcttgctc
gt gcagcaag
tgtccatctt
aat acat aag
tgccttatag
aaatgtattt
agat ggggt ¢
agcct caaac
acaggcct gt
tcttgctctg
gcct cccaag
atctcttaca
tttacctgtg
agatgttatc
tgctttgece
tacatgttat
ctcattcaca
ctatttaaat
tggtttttgt
acact agt aa
actt aggcaa
aaaacat t at
atttcaaaaa
cct aagaaaa
gt aact ct ct
gt gagcccag
cgtttgtact
gagt gcagat
aatttgcaga
cat at accga
ttgggtcttt
gagctttgga
ggtgtccata
gct catt gct
gcttggtgtt
at gt gcccgt
cct aat gagg
aggcatttag
catgtgtgtg
gt cat aat at
aaaat gt gta
aatagcatta
t gggcacggt
t gaggt caag
at acaaaaat
agagcaggag
ctgcactcca
agaagagaag
agagagggag
aagaaagaaa
aaggaaggaa
aaagaaagaa

acaaaaagga
ggttatttca
atcctgegta
cct aaaggag
catgatctca
actgtttttg
gagt gcagt g
cctgect cag
ttttatattt
gaccttgtga
acgcccggcec
gagt ccccaa
tcaccagttc
aacagacaga
t gagt acgt g
t agaaat t gt
accat gct aa
gtattagccc
gatattct at
tcgetttgte
ccct ggactc
gccaccact c
t cacct aggc
tgctgggatc
gctt gaagca
gcatcatata
aat cagttgg
ttgcaagcct
ctgagtttat
ccgt gct agt
cctttcattt
tttttttett
act ct ggcca
agcatggttt
aacagt aaga
taaatcgttc
cattggegtc
at cagtgtcc
t gaccgt cca
tgtgtttcct
ggccccat ga
aggat aat ga
atgtgacttg
t ccgcat aaa
t ggat t aagt
ttacgagttg
atattattgt
gcttagttca
cactgtttta
t at gcact at
cagcttgcge
ctgttagtca
ggct at t gat
aaagaacat t
gaattacttt
ggct cacacc
agat caagac
t agct gggca
aattgcttga
gcct gggt ga
agaaaagaaa
aaaggaaaga
aagaaagaaa
aggaaagaag
agaaagaaag

gaat t gat ca
agtt aaacaa
gagt caat ca
gaat gaat gc
ttgaatactt
ttttttgttt
gcacgatctc
cct cccgagt
tt agt agaga
t ccacccgcece
gggaat t cac
agact caagt
ttcaggacca
t aagt gagga
aat gaaagga
t catt aggat
gctcaacatg
aat t acaggt
ctaatttgtg
acccaggctg
aagcaat cct
ccagat aat t
tagtct caaa
acaggcat ga
tatttaccat
getgttttgt
ttattgtcag
t ct gaat gct
caggatctcc
ggaat t gcag
cct aaaaggt
aaatccatta
ttgtcaaatg
ttagacattt
aaatctcata
cttttctaat
tacctgattc
agccaact gt
t gacaagcct
t at gt gcaaa
tttgaagtct
aat gggagaa
cat ct cacag
caccaaagat
caaggtcata
ctaacattga
agcccattga
atgagttatt
agcat gt cgt
cattagcccc
aaggt cat gc
ccaagttagg
gacat gagt t
aaaggat cat
gat gacggcc
t gtaatccca
cagcct ggcc
tggt gt caca
acccaggagg
cagagcgaga
gagaggaggg
aagaaaaaga
gaaagaaaga
gaaggaagga
aaagaaagaa

caacttctat
tatgat gt ct
at gggaat gc
ggagt t gaga
ttacattttc
tttgtttttg
ggct cactgc
agct gggact
cagggtttca
t cggcect ccc
tgtttaccat
gggaaaat aa
agcagcat ca
at aat actca
t gt gaaaagt
tgtgttcatt
ctct gaatca
cagagttgaa
tatatattta
gagt gcagt g
tctgcct ggg
tttttetttt
cttcaaggct
gct at gt gcc
at at ggact a
gagt gcact t
t aacat ccct
cct gggecac
t aacct ccct
ggt agacaca
t aaaaggcca
acct ggcaca
at ggacacgt
t aaaagttca
aaagct gaat
ct gct caaaa
taagtttttg
t gacagt cac
gattaatttc
at agaagt ac
t gagcacat a
gaact ccaaa
t gttagtgga
ggaagaaagg
t aaaacagtt
acact gacta
aaacccaagt
cattcattag
at at agt aac
attttataga
agt ggt aagt
cttccttcca
tgcttgttac
ctctattctt
accggcat ct
gcactttggg
aacat ggt ga
cacact gt ag
tggaggt t gc
ctccattgaa
agggagggag
aagagagaga
gaaagaaaga
agaaagaaag
aaacacgaag

attggagcta
tttttcagtt
aggct at ggt
tccgttggtg
aggt agagt t
agacacagt ¢
cagct ccacc
acaggcgccc
ccgtgttage
aaagt gct gg
tttgatgect
taatattctg
gggt gt ttag
cgagt gagga
aattaccagg
cactgtgttt
t gggagt cag
at ct aact ct
tgtatgtatc
gt gt gat cat
cct cat gagt
aattttttgt
caaggaat cc
tggccatatt
getttcttte
aact agact ¢
tctcatttca
cagttgctaa
cact ccagca
ct at gagat a
gat ctt agaa
gggactgat a
at cacacatg
ctttgaattc
ttatatattt
aagtctattt
gaagaagaca
ccat gt gcga
atacctgctt
gact gaat ga
t aaagggcag
gt gggaccca
ggactttctc
aagcaaaat g
ccaagcaaaa
t gcacaaggc
ttctagatgc
t at gagagct
atattttata
t gaaaaaaac
gact gagcca
catactgatc
agtt gcaagg
ct caagagat
accccttaaa
aggccgaggce
aacccccttc
t cccagct ac
agt gagccaa
aaggaaggaa
ggagggagac
gagagagaga
aagaaagaaa
aaagaaagaa
gggaaaaact

146700
146760
146820
146880
146940
147000
147060
147120
147180
147240
147300
147360
147420
147480
147540
147600
147660
147720
147780
147840
147900
147960
148020
148080
148140
148200
148260
148320
148380
148440
148500
148560
148620
148680
148740
148800
148860
148920
148980
149040
149100
149160
149220
149280
149340
149400
149460
149520
149580
149640
149700
149760
149820
149880
149940
150000
150060
150120
150180
150240
150300
150360
150420
150480
150540




attctgtctg
ccctccatgg
cctgtagtgce
gagt cagcca
ctttcatcaa
t cct gaggac
aat agggaaa
cat gcagacc
agggaat ctt
catttccccce
agcattctga
at aagcctcc
aagaat gacc
tttggcct gg
cttaggacat
ct caagct ca
ctgtttttaa
caaaat gatc
cattctccaa
caacaat cat
gt gcagt ggc
tgcctcagtc
ctgtcaccca
ggtttaaatg
cacacccagc
agtcttgatc
agacaggagc
ggaggtcttg
cctcggectc
attttatttt
t agcaaaat g
agagaaaagt
gat ggagaga
t agat agat g
aaat aggt ga
tatacaccaa
cccat cacct
tgttagctgt
tctgcegt gt
ggaaagacaa
aaacct gt at
attaatgttt
tcatactcca
t cact cct gt
aaataatttc
tgatctgatc
gtgtcctccce
tgcgt gct gt
ttgactcctc
ggtt ggccaa
gtctttctce
gcat gggact
aggaagccag
gcaaccct gg
cttgcttcaa
ggggcat gt g
tctgttttca
tccacccccc
ctcaatctct
gttgcacagg
ct ccacggct
aggtctctcc
aagcagccat
ccaagccagg
aat gaagaca

catttaactt
aat cgattag
t gggaagccc
gaggct ggga
at acagt t aa
ttgggttgtt
gtgcaatgtt
gcct aaaaag
tggaaattta
cagt t ggaaa
gtttgagcat
tgtgactctc
t cagagact a
gcgat cagt t
ttttaattgt
t gggct caag
at gt gcccag
cttggtacat
taggcccctc
gttgttgttg
at gat cat ag
ctgctaattc
ggct ggagt g
attctcctac
taatttttgt
tcttgacctt
caccacgccce
ctatgttgcce
ccaaagcact
t aaat gt gcc
atccttggta
tatgtattta
aagagaaaaa
aaagagaaag
ct gt aagaga
aggaggcct c
ttcccacatc
tggtctcect
agt ct cagca
aaggaaagaa
aagacgat ag
tact aaccaa
agt caat aca
ttaacact gt
caaaaaat gt
at gat at cgt
agccagt gac
ccagggt cca
gccttacatc
gtttctccte
ttagcacttc
gggcagt ct a
ccagcagctg
ccat aaccag
ggcagacggc
atttttgaca
acat t gt cat
tcccctgcaa
ttttgtctce
t gact gt aaa
ccttttccgg
aggattcctg
t ggccaggga
gaggt ct gca
gagccagagc

agaaaacaag
gaaat aagt g
atgttagatt
attttgectg
gaccccaaga
gct agt t agt
t ct agat ccc
ccctggeatt
ggcgacagag
cagat cagaa
ctcgtggatg
cat gcagagt
t ggat gt gca
ccagtgttga
tttgtagaca
t gat cct cct
ggaaggaat t
t ggcaat gga
tgcctttagg
ttgtttagag
gt cact gcag
ctttatttat
cagtggtgtg
ctcagcctcc
atttttagta
at gat ccacc
agccaacat ¢
caggct ggt t
aggat gat ag
caaagaagga
gctaggettt
aaatgtccta
gaagt agat a
ggaggt agat
cagccaaccce
tt aaaaccca
cctctactcce
ggct ggagea
t ct agcccag
ggaggggagg
tgtcccttgt
acttaaccta
gt gat agcat
t ct aagggac
atttcaccag
at gggct t gg
agt gt ggctt
gggacgecegt
ccccagt cca
ct ccacagcg
ct ggt gt cac
t aaagccgt g
gtcct cat ac
t att ggat ga
acagctttaa
at gact gt ct
atagcttgtt
gccttctcta
cgccagtgtc
acacct aggc
ttgtgtagec
at gagt gt gg
tgtggttgga
gct aggggec
cat gaaaagt

ggcctgttgt
t caccaggga
ct cagaat ca
tttattcaat
t aaagacaga
t gt t gagaat
accct caggt
ccaggaggac
gccagacat a
gctttaggca
tctggctgtg
cat cagt ccg
t cct ccaggg
caggt ggcag
tggaggtctt
gcccat gagc
ctaaacctcc
t ggaacaagg
cagaaccacc
aaagggcccc
ccacaaact ¢
tttettettt
atctctgctc
t gagt aggt g
gagacagggt
cgccttggece
cggctaattc
tcaaactctt
t cat gagcca
attctaaatc
tcctat agca
gaaggct aga
aat gaat aga
agat gaat ga
cctagcaatg
tt caaaacag
agcaccttct
tgcgaccat a
tgcct agcac
gaagt acat ¢
caggaat gca
t gt gat acct
ctgcccagtg
accagtt cat
ggttccctgt
ccagt gagag
ct gcaggt ac
ccctgeeecg
aatcctctcg
gatccttctc
atttcttcct
agt gcccccce
t gagggccag
aggacccttg
agcgat ccag
ggctcaatta
tgttattcgg
gat cct aagg
tgggcccttt
ccgaggcect t
atttagcctg
at gagcct gc
gggat aaaca
t ggaagat gg
gacagcagca

ttctgaccge
t gat caggt g
aggct ggaga
gct gt t agge
t gaccgct ga
ggct ccccac
caccttttct
tttatacttc
ccaat aaacg
tt ggaaaat g
gacgt cagct
t gt t agaact
cct cagt cce
ctgct ggt gg
gctatgttgce
cat cacacct
tttgtcagac
aggcat gggce
tgcccattcc
actctcttgt
ccgggct caa
ttttgagacg
act gcaacct
ggaccacagg
ttcaccat gt
tccccatatg
ttaatttttt
aggct caagt
t cacacct gg
tcctttgtca
agaagagaaa
t ggat ggat g
tgatattcat
aggaaggcga
agacatattt
aagccacctt
cat gttgcaa
aagcagggat
ctggt cagtg
agt caaccaa
tcatttctaa
cat at cccgt
tt ggaggggt
tattatactg
taat at gt at
ct ggcgcagt
ctcgttccce
t ccagggt cc
tcttccaagg
cccact ctgg
gccaaccacc
aagcccacag
getttgtgte
tttaacaaaa
caaacgaact
gacccaacct
acat cccctc
tcctt gagga
gcatcccttt
cacccccaag
agagaggttt
t gagcagggt
cagaagat gc
agacaaggca
aacccagaga

ccaaaagaag
cctgectgtg
tacttcagga
caat aagcag
gcgtgttcaa
tttggattcc
cttcctacaa
acagaagat g
gagcagt cca
ct agccacat
at ggat gacg
gcagccagca
cacct caaca
t ccaagggga
ccaggct ggt
gaccccagt ¢
ttcactttgg
actcttgaca
agccagat gg
ccagcct gga
gtgatcctcc
gagt ct cact
ctgcctcccg
cat gcaccat
t ggccaggat
ctgggattac
tt gt agagat
gatcctcctg
ccccagt cct
gccttcactt
tctgacttag
atggatgttg
gat agat gaa
gaaagacagg
att at agaat
ccttcgtgcet
cattagaatt
tacat ct cat
ct ccat ggaa
t at gat aaag
tgctgcaatc
cggt aagct g
gtgttaatgc
tttgtctcct
acgttttcca
caact gcagg
agt caggat a
t ggagct ggc
cccattccaa
gagct gectt
tctctctggg
tcccectcecg
ct gt gggt ct
t gacagt gga
ctgcccattt
gggagt gaac
gggct t agat
cagagtcttg
gtaaatgttt
gagtcagttt
gggat aggag
at ggaagcag
ctgcggetcc
gt cagagaac
gagggacaga

150600
150660
150720
150780
150840
150900
150960
151020
151080
151140
151200
151260
151320
151380
151440
151500
151560
151620
151680
151740
151800
151860
151920
151980
152040
152100
152160
152220
152280
152340
152400
152460
152520
152580
152640
152700
152760
152820
152880
152940
153000
153060
153120
153180
153240
153300
153360
153420
153480
153540
153600
153660
153720
153780
153840
153900
153960
154020
154080
154140
154200
154260
154320
154380
154440




gaccaacaga
t cagccct ga
tttattcatc
aggcgcccaa
tttatttatt
ttagttacat
gcatt cacat
ttgctattgt
aaat ct at ct
aat ctaactg
cat ggaat ga
at aaagccag
gcagggcttt
catttccaac
gct aat acag
aggttttctt
tcatatttaa
at gtt gagaa
caagcct acc
gt ggt accat
agaaaact ct
gaagat gaca
acacat aact
aggccat at a
ct ct gaagag
tttggacaac
tgcctacttt
atcagtgctt
ct gaat atcc
ttctctttca
gcttattaca
atctgetgtt
cccaaaagaa
aaaacaaaac
t agt gacagc
agct ggaaga
at acagacag
ctttgggagg
acat agccag
ccagct actc
t gagct at aa
aggaaggaag
aggaaggagg
tgtcttcctt
caagagcat a
aaagcaggca
gaaacacgat
gt ccccgage
aat aaaaaca
tgtttctgat
tcatctctgt
ttttgtttat
at ggt ct gct
act gggt gat
cagt ccctgg
agcacgt ggg
acact caacc
ttaaattact
ggaggt aaga
gtggtgtgta
ggt gaggct t
ttccatctag
ttaactttca
gaagt at gt ¢
tt ggagt aca

gt cacaccca
gctcctgttt
ttggtat cct
taataatttt
tatttattat
at gt at acat
tttcttaatc
gaaaaat at t
acagggct ac
tgctttcttg
tttttcagcc
atttttgaaa
ttattttatt
cact gcctcc
gaat aat t gt
cttgtaccta
aatttgtaag
agt aggattt
t aaagat t gc
at cacagggt
atttgttcag
tctcaccatc
gt aacat ggt
aaagcacaca
tctgattgec
ttccctccaa
tt aaagt cac
gtacacagtg
aat acat t at
ggcaacat gc
cctttttggce
at agggct ag
cttgcaatca
t gaagagcag
tt gaatggtc
at gggt t aag
t ggt aaggaa
ccgaggt gga
accccatctc
aggaggt t ga
ttgcgact gc
gagggaagga
gcagagtttg
ggaggagcag
gat ggtgct a
aat gagttca
ct agaat gct
t gggcct gac
tgttcatata
t gagcaat ga
ttcat gaggt
at gggt catc
aat act aaaa
ggectttgtt
ctgct cat gt
agggggaat ¢
agcact gcag
cat agagaaa
gagaaagcag
gt gcgt cagg
tttgttgatg
ctagactttc
gt aacacagt
agt ccaacag
agggcct cag

at gaggttca
cctcecttgg
tagagccttg
gaacct gaat
tatactttaa
gt gccat gct
cagtctatca
cttctattaa
caaggtttcc
ccatggctta
att caggaag
aacagctctt
gaat ccagct
cagtctttcc
cagt ggcat ¢
at ct ggagt t
caaat ct aat
gggaagattc
ccagaggttc
cct gagggeg
ctcccatacc
agttttettt
at ccat acag
cctattaaca
agat t gccag
tactttgatc
tatgaagttt
ct at at aaat
tcctctccac
aatcaaattt
aat at t aaaa
gcact gt ggg
aacaatattg
at gt gat gaa
aggt gaggaa
atttgggtga
gggt ggccag
ccaat gactt
t acaaaaact
ggcaagagga
act ccagcect
aggagggat g
ggggt t t ggg
t gaggat gct
gaaaat cagg
gatttggttt
ggccagct gt
accattcttt
tgtgagttcc
agacgtgttg
ctaaatttct
atcgtcttca
taaatatatt
tcctctaatg
ct gacat cgt
tgtgttctaa
gt cacat gga
gaaat atgtt
gcagct t cat
t gggaagacg
ggaacccctg
tcttacagtc
ct agt ggt ga
aaggt cagat
ct gagcct cg

t ccaaaccaa
gttgtaaatt
cagggcacca
tgaattaata
gttttagggt
ggt gcget ge
ttgttggaca
ttgacttgag
attaccttga
agttcatttc
aaggaat gct
tagcatcttc
gaagagcttg
ccct aaaagc
acttcctgcce
ct caggcat a
ggcagct gt g
tcttgggt at
aaatctctta
gact ggaaga
accaccat ac
acact ggact
aagat aagct
ggaat at agc
agtttgagtc
tcctcatgtg
aagat gaat g
gactattgtt
at aacttcct
aacagct ggc
taatatttgt
gccaat agga
gaaaat at aa
ctattggaga
ggt aaggaga
t gaaggt aag
ccat ggt gac
gaaccgagga
agccagacat
tcacttgatc
gagt gacaga
gaaagaagga
agggt gaagg
gccct agt gg
cgacagt agc
aat agaaaat
gt cacccgeg
ggt gat ggt g
caagacaaac
gtggggtttt
act ggct cag
atttttgtgg
aggecttttg
gacacat tcc
tcccteectg
gaactgcttt
ccgget ggt g
t ct gaaagcc
aaagcact ca
gggccct geg

t gct gggact
ccactttgta

acaccaagcc

ggggaggggc
aaggtcttca

gacacttccc
cct cct gage
cat gggggct
aaaat at t ct
acat gt gcac
accaact aac
tttgggttgg
gatttcacag
acgct gacgt
tcctccagtg
gt gt at aaag
t act acagac
actacattaa
ct cat ggt ac
gtgatttgac
ccatgtctgg
atttgagttg
gt agt aat at
tttctacaga
ttttactcca
ttctttctga
t gact cat ga
cctetttget
acagccact a
tagcttagcec
t gaagt gggg
gatatttgtt
gtgtgttttt
act aggat aa
caaaagttta
ttcaatctaa
gt gaaat atg
gaagt gat at
agttt aggag
ttttcaggtg
agtgctccca
t cacacct gt
gtt caagacc
agt ggcacat
ctgggaattc
gcaaaagttt
aggaaggagg
cat ggaaat g
t agccaagga
tggatt at ga
aggaagt gag
tgcctgectg
gaat aaaggc
cacagcagat
ggt t ggggt g
aaaaagaact
agttttctca
cctgtctett
agatt t gagt
t gt agcaaag
ggtttacaca
aggct gagga
agagt ggttg
gacct cct gt
t cct cagcaa
tgggggt at t
aat ggccct a
at ct gaggct
gagggagct t
ttcgttgcaa

tccatggttg
agtggttgtg
ggcacat ggt
tctattttta
aat gt gcagg
tcgtcatcta
ttccaagt ct
tctctcttga
tcacgectta
gtttcaaatg
cctggattca
actggtctgg
t aat gggctt
tt aagcaact
caccaggat g
ggct gccaga
tattgagttt
ttttctggag
gcat ggaagg
ttcatttcaa
agcttccctg
tggatttagt
t caat gaaaa
agagcacaga
act at gt gac
aat at aat ag
aagt gcttag
tttcatttta
aaagt aaagt
gt aagacctt
aggttgcttc
t gat acccct
att aggt agc
at gt agacat
ggat gagct g
gaaggt aaag
aat cccagca
aaccttggca
gcctatagtc
aaggct gcag
ctcaatttaa
gaaggaaaga
aaggct ctgg
ttaattgtgc
aggt cttcac
aaagaggt aa
caccagt agt
aagt t gaaga
cccaggaat g
ggt gt gggt g
ttgagcagtt
gagcttcttg
cttttctgte
gcggageggg
ggaaat caac
tctatagata
t gagt cactt
gcttacacat
gacagct gac
tgtatttgga
t aggat acat
ggacccttga
gaaat at gga
t cagaaagt c
agaagaagga

154500
154560
154620
154680
154740
154800
154860
154920
154980
155040
155100
155160
155220
155280
155340
155400
155460
155520
155580
155640
155700
155760
155820
155880
155940
156000
156060
156120
156180
156240
156300
156360
156420
156480
156540
156600
156660
156720
156780
156840
156900
156960
157020
157080
157140
157200
157260
157320
157380
157440
157500
157560
157620
157680
157740
157800
157860
157920
157980
158040
158100
158160
158220
158280
158340




attctgtccce
gct gcaactt
gacaagagaa
ggatttcacc
ctcttaatac
gtcaactttt
gtaccatttt
ggacattttg
aaccttttat
gtcttccacc
gcaggggt ac
cccccat cce
tgtgatggtt
gggccagaca
tctctaattt
ggact ct gca
gt ggat gt ga
aagaacaaaa
gcgget gaga
acccaat ccc
tgtatttgta
ctccact caa
t ct gggagga
tttgtcaata
ct gagaat ga
acacgat gt a
cgtacgegtg
cagct cat ag
gtgtctttgt
tttcctgaat
t aat aaat gt
caaaat t agc
aacattcata
tccgtttcag
agact ccaga
t agt ggaggc
agaccgggt g
agtttcatgc
aggaagggaa
ggt acat gag
t cagt gggcc
at gggct gga
ccaagagaga
tttaaaaatt
ctcaccagtg
tgtgtcatta
ggaagaagct
ttggattctg
gt ggggggcc
gt caggct gc
cgt gt gacag
ggt agggcca
aaggagaagg
acaaaat acc
tctgctectce
t ct ggggt ac
agt at agat g
ctacgccgaa
aagaaaagaa
ggaaact ccc
at aaacagca
ctatttcagt
ccecttctcet
ggcat at ggc
t aagt gagag

aagcgagat g
catttcactg
caat caccaa
aaat gcaaat
tt acgagagg
caaccacatt
ggaaaagt ga
aattgttttt
gagaaat gaa
tct ggt ccct
ccttaccccce
tttgacaggt
ggagggacct
ttccct gaag
gcct ggt cat
ctgtggttga
ctattcagcc
ccagaaaaga
ggggcccacg
gcagactt gt
gtagat gatt
aaat att cag
t ggaaat gct
ttcat aaaac
aaactcttaa
aat gaccccg
ggcagt cccc
aaact ccagc
gtccatttct
acaacacccc
ccact cactc
cagtgcattt
cttgtactag
aacttttact
cgcagtgatg
gaaggt acgc
tggaaat tcc
tttttctcac
t ggaagggca
tatttaagaa
cagccct gcc
ggcagt ggga
tcettttttt
aacttatcta
cct aaat ggt
t at at gat aa
ttttatccca
gggt t ggaac
t ct ggaggaa
ct gggggt ct
ccagt cccaa
ggt cact cgg
tgcat gaat a
ttctgcatcc
cagct t gaga
agct t gt gac
gact t ggagc
ctctgtat at
aagaaaaaga
t cat cact ct
cgtacttgge
gttt gggaag
tttgatcttc
gt at aaacac
gagat aaagc

gaaagat cat
gctgagtcta
ggaagcccaa
gaacaaagaa
gt gt gaggca
gttttcattg
tttaaaaaaa
gccgt gaaga
t acccagaag
ct ccagcaga
accccaaagg
cact agaaca
aaaaat aacc
ggctcctctg
gt gaact cct
gccct cct aa
tcaacttccc
aacccactcg
tgcct gt cge
ct gt gcaggc
aat gatt agg
at gcaaat aa
gcatatcttg
tgtacacatg
gat aat aaag
ct gaaaacga
act gt gcggg
tgattctgca
gtttggctca
cgcaat acct
act gagat gg
ggccct aaat
ttttgagaaa
t gggaaaaat
ttcgtgtgaa
ttcctttctc
tgcaggtttg
t agt cagt ct
aatt gct aat
cagttctctt
t ct agt caga
tggggggt ta
aaagt agat a
gcatctttta
gggcagacag
gttccagtaa
catggtttca
aggcttgtgt
ggggccccag

cggagggt cc
ggccaggct a

ccaccaggt a
ttactcatta
act cccct at
aaccaggagg
cct cct caat
ttttcttatg
gtttgttttt
at gttt gggt
gaaaccggac
ct agacat aa
gact gaaggg
t gat agagac
aggt gt gacc
cagct ggagt

ct gagcaaaa
aatttttttc
ggcact gctt
caat acat gt
gggaggt gac
ct gggagat t
at t aaaaact
catagaattc
tctagagctg
agggct agt g
aagcgatgtg
acagagt gcc
atttttccct
aaat ct ggga
ctcggtgttg
t cagagaaca
tctttctaaa
gtcttagttg
t aaaaagccc
t cacgcacca
ctttcttccc
tttaaaaaca
at aggggagt
atatattcat
t gggt t gagt
ttcgagttgg
gaaatctttg
cattcatctg
tttccctact
aat at cccag
actgcttctc
gcatttgtaa
attcccagtt
tgcttttgec
att aagaaaa
tctttttccc
ctctgtgtcg
ttttgtcatc
at cagagacc
tcagttgtgt
ctccagtgtc
acgtgaattg
acct gagcat
t aaactgata
gcggcegct at
t ggcct gget
ggcaat acct
ccactgccta
gaaggagt ca
agagcaactg
t gagagact a
aaaagt acca
at acgcct ca
tacttcctca
gtcttcctac
caaat gaat ¢
aaatgtcttg
gttctaattt
acagt gt aaa
aggt gct gag
actcctgcgg
ccctgaatta
cacat agt gt
tttacacagt
ttaaggttaa

agaaagcat ¢
acaggaaaaa
act aaattgg
gact caaaat
cttttcaagg
gaagacagga
ccttcectgea
aggt gt ccag
cctggcactc
agcagtttag
gettttttcet
caagt ggaga
cat cct gaat
aacaggaaat
aaacagaat t
tttgccccta
cat gt aaact
cgt at ct gag
ctttggeatt
tcttcaaaac
acacatttgg
aagt ggctcc
gagt t aaagg
tttgttgtat
tt ggaaacca
ccagcagaaa
caaggt gagc
tgtttttgta
caattggatt
gcct gt gaaa
ctgtctctgt
aaat ggaaag
atctctgett
t aacaggaaa
cagagt t aat
ccttttcaag
gtttgcacgt
atctcatctt
tct ggaaatt
ttttgtgatt
cttcagcagc
cactgctttg
aaat ct at ac
aat ct ct cat
aaatttctct
t catt gaagg
t at t gaagat
aacagggcca
ggtctttctg
atggct ggt g
tgctaattag
ggttatttct
aggaaccact
ct ccccaaac
cgagt ggt gc
ccagggttcc
agctgagttt
tggcttcaga
agttttctca
cggtatttgt
gagcagt ggt
ggaggaaggt
tctcttcatg
gcact gegt t
cgct gaaaac

agt gacagag
at at acagaa
t ccaaggggg
atccgttatg
gt t gaaagct
t cacct cagg
taatgttttg
gaaat act gc
act ct ggcag
gacccct gga
cgcagccccg
cagggaggaa
gt gct accct
gct aagaaaa
tt ggaagagg
t gagaat at g
ctgatgccta
t gccgacagg
t cat aacagg
ctttactacc
ctttgat aat
aagggctctt
gat gt at gcc
gt aaatgat a
gaaaaagt gg
ct aagaaat g
agat t cagct
ggtgtttttg
ttgacttcta
agt gaat gcc
tacattctat
t aaaaggaga
ct aaaagaaa
aat aaaacat
gttgat gt ct
gcaaat caga
tt gt agat gg
gaaact agag
cccettttat
ttggt gacac
t ct ct agggc
gaaaaacagc
tcacat gatt
gaat t aat ga
tggcattttg
ttattttaaa
gact t agacc
gcacagcttc
ct cact ggct
t ggaggagag
t gaagt ccct
gcct t ggcag
aggt t agaca
atcctttcag
ct cccgagece
aggccaggt g
ctttttectg
aaaaaaaaag
gat ccagat t
ttctctgtca
gcacat gggc
ctgcttctca
gtattttgat
acaattataa
agcgaacgct
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162060
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aattttcact
tgcatggttc
gt acagaaat
ggcat at ccc
aggt accatg
act cagt gt c
tctggttttt
ct cgggaaaa
getttettgt
atgttcacat
gaagaaagcg
agacgcctcc
gagggctttg
agcagagtta
gagattcctt
ggggaggt gg
gggccagt ac
t ccat gggga
tttcacacta
aacat cctcc
aat gt caat t
t gacacaaac
cccttccatg
aacacccccce
ttggcttctc
ggtcttactt
tgccect cac
gggagaggga
gagagggt gc
cggggcaaga
tcecctctcetce
gcctcttcte
caagccaaca
tttaccgege
t ccgagaccce
acagcacatt
tgttgacttg
actgtccctg
ctcatgttca
cccgecect gt
cagcctttgt
cagagat gt t
gttctaggct
ttttgagatg
taaatagttt
acaaggt gcc
cccccaagga
at aagaaaag
tggtatttga
atgcat gt ga
atggagttca
ccagct cgce
aactgctttg
aagat gaggg
gt gaacagaa
ggt ggagat g
cceggttttt
aggcagat tt
gat ggat atg
agt cat gagc
acttcat gaa
t ct agaagcc
ggagt ggcca
cttagtacaa
ggat t t ggct

gaaaacaat g
t at gaacagc
actt agt gat
aaatccttgt
attatgtctg
cttgatttta
t acacaagag
caaaatattt
ttagttccag
gagt agct gc
agggaagaaa
t gggcaagceg
ggt gt ggagt
gaggcattcc
ggct tct gaa
acgccagggt
aggt gt t ggg
tgactttgcc
gacaagggt t
agt gcacagg
gat ct aagt t
gggaaaagt t
ctattgctgg
tcccctgeca
agcaagcct ¢
gagaaat gcc
cttggtcaca
ggat gggcct
gacaagcact
t ct gcagggc
ttcccegetce
acct gctcgc
gggggaagca
ccaccctgca
tccttttccc
ccacgcccac
ctgtacagtt
gaggccagga
gctcagttct
gccgacctcc
ggttgatgtt
agatatcttg
ccttacccca
t gt aat gaat
taatttccat
aggcact atc
ggagagagac
ggcat gat gg
gctgagtgtg
gccaggat ct
aggcaagcag
ct gt ggat aa
t gggt ct age
aagat cggt t
gtggcttctg
acagt gat gg
ct gct aggat
t gggaaggt g
cagatctgtt
ct aaaggct t
t gt cccaaaa
tagtttgtcc
ggtctgtgta
ggt ccgat gt
ggccgetcetg

t cacagagca
cccaggt gaa
gcatcctctg
tt ggat ggga
gtcctgtttt
aaat aaggga
gct cagccca
gt cagaccca
gacttgct gt
ggt agct act
acggagggca
tttctacctg
ccccttggece
tgcaccccca
agaagcttct
gggacgttct
catttgggta
ttccagggga
t ccget ggca
gcagcccgtc
ct aaagcct a
atttgcagtt
gcaagact ct
gcccgtctga
atgaatatta
ct caagcaag
ccaat ggccc
ctaacctcca
ct ggagaaag
ctgcaattgg
caccacct gc
t ctaacgt cc
gagagcagca
ct cct gggece
accaagct ca
ccgacat caa
tctcaccttt
gacgt gct gt
gtt gat t ggg
accagacgtt
gt agcgt cct
ggt aaggt ga
cacggtgttg
ccatcttcct
gtgtttactc
agaacct ggg
aggt ggcagt
ggaggt gggg
gagaggt gt g
gt agaggaac
t gggt gt ggg
caggagccac
agacaccctg
gggagcttct
t aagaccaga
tgtgtccata
at aggct gag
taatcagttc
t ggt cgcaaa
cacaat aggg
tccacattca
catttcagct
gagaattctg
tcttgctgtt
ccct gacgat

aggcgt aggt
gggt ttccat
aggat cccct
agggagcat t
ccgt gct gac
ctttgaccat
gaagcct aac
caattaactt
tgaaatttga
caccagct ag
aattctccaa
gat ccct ggc
at t at gaagt
cccccaaccce
gtttctgttt
tgcagtgctc
gcacct aaca
catttggcac
t gt cgt ggge
ctccccacaa
ctaatagttt
tattttcctg
atgttggctc
tgccgt ccaa
act gggacac
aaaaagaaca
acactggctg
aggagaacat
aaaggagagg
cagagt gcct
tcctggtcge
gt ct cagcca
gaacagcct a
cct gt ggect
cccccact aa
tcacgtcctg
gcaaat gaga
ggccectgetg
gacaaaggac
tggcatcatg
cttattctta
agct gt gacg
ccattccagt
t gagcat aac
attcattctg
aaaaccaaga
gagttcactg
gctt ggt caa
caaaaggcag
gaggct gcag
gagaggggag
t cagggcat t
ggaat actcc
tgccactgtc
aagaggagac
ggaaaagaag
ggct gt caag
cctttgt get
ctagggtttg
ttatagctta
ggcct gecct
gccctcctct
aat ggaccat

gggt aggaaa
tt caagaaat

gcccecetttte
gaaat aagcc
tt gggaccac
aggt aacttc
aggcagttca
attccttcag
cccagat gca
aattgtttat
aaaagggt gg

ct cct gggag
ggtttactcc

t gcccaggaa
ccat ggggt t
acaacgtctg
acgt aaacat
agat gagggt
at aat ct aag
ggcct ggaga
agaggccaga
caaagaatta
gt aagtt gaa
agggacaat g
ttgctttcett
gecettttttt
t cagggct aa
agagt cccaa
gggaggcggg
gagt gagggc
gttcaaggtg
ggcat ct ggc
tgcattgccg
acagccct ac
aaggcaacaa
ccaccccagc
gggccect ccc
t ct cgt gact
tttgtcgect
t cccgagect
actgccattt
agccegtgtc
t agat gaat a
actt gagaac
cccagaaggt
acaatcttta
caaacat gca
t gaagaaaat
gt gagccttg
gaaaggcttc
agt ggcat cc
ctgatgctgc
t ct ggaagcg
t ggat aagag
agagggaagc
t aggt aagcc
at cct aagag
agggaggagt
ggggct gat t
gtgttggott
aggt t caaaa
atcctttctg
tcccagagtc
ggact cacca
t ccaggt ggg
tcctgecttg
cacttctgct

aact gccgcg
acct cct ggg
cctcct gggce
actt ggaaca
cctctccgygg
tttcttgect
tacttaattc
tt gt gcaaag
ccccagattc
agaaaat gga
t ccaccagag
at t ggggaat
gcagttactg
gact t gggag
caggt ggacg
gagact ggag
gcagtggttc
catttcgggt
gaagctgcta
cct gacccag
agcact agat
ggct gccact
ctectetttg
tttettettt
aat gatctct
gaacaccaag
gaagggt cct
cccaggaagg
accct gagct
caagcagccc
gttcctccca
tcttcectcece
cggcagtctc
agct ggaccc
cacgcaat gc
cat ccgat ac
cctcaagttg
ttctcagagt
gccacctctg
gttctcaccc
agt t gaggct
at aact gaac
cctgaggttc
tggacctgtt
cacagctttt
gt agccagtg
agggggcaga
acagaggagg
cagcct gagg
cagt aat cac
t gggt caggg
agagggacgc
t gaat gggge
at gcagt ggg
acttctgtaa
t gaggat cac
agacccttag
t gat gt acct
gagatt caag
t act at gaag
atcattgtct
ctggettttt
gacct cat gg
at gagtctca
aact ccagaa
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ctctacttcce
tttaagaact
gact ct gcaa
attttctgta
gacagtt caa
tttgctgeca
cttttatttt
atctaacatg
aactcattga
ctaatgtgtg
gagagggt ga
agagagt ggg
ct gaagt t at
aggt ggaaaa
cctgctctca
aaaggaggct
ggaat acttg
atgtatgttg
cattgtcatg
ggcattttag
attttagaat
aacgaggt gt
ccccaaggaa
catgtttcta
tctatttatg
aaggtgtttt
ccctgct caa
t cct gccaac
cccat gaagg
agctcattta
gttt gggggg
t aat ct ct aa
cat gt accaa
gctccgattt
gggccaagcce
ccect cecct
tgcctgagtg
ttcttgcttg
cttgaatcca
gct gggt t ag
t aggcaaaaa
aat ct ggaca
ggggaaaat t
catt at agaa
ct caaggt ga
ggagt gt t gc
cct aat accc
t at agt ccaa
cttcagectt
ggaat at cag
ggcatgttca
gt cact ccag
acct cagacg
aaaccat cac
t gggcccaca
ggtgttgctg
cgttttcagg
ctttctgtac
gcact at ggg
ccaacat ggt
gggt gect gt
aggcagaggc
agggagacgc
t aaat gcct ¢
tgttccaaac

aggcccct ag
taccttgact
aaagagctta
agctacttgt
t gcaaaaat g
ggcact tcac
tctetgtttt
agttagattt
cgaat ct agt
tgctctttce
aaagt gggag
caggcagt gg
gt gggt at ac
t acaaaaatt
t aggt ggt gt
ct agt aggca
gttggccectt
attgtttggce
tctgtttgec
aataactttg
tttcttaaaa
t gccaagt ag
gcaggct ccg
aagaact caa
actagttgtt
gcaggt t gge
tccectactc
t gct at agat
agcccggeca
t ccaagggtt
catttggttt
gggact caca
cat gact gag
tcatttaaat
attagcattc
cgccecccagce
aact cgccct
tattgcttgc
ccccagggt t
atgttagtca
agt agcttag
gacgaatttg
tctttcagta
gaggagat ca
aaggagt ccc
ctgtcttget
cttctcaccc
tatttctgga
at aggaattc
act aaaacag
t gggacacgg
agaaaact gg
cagagggaaa
aatgccegtt
gt at t gaaga
aagaagagag
ct gacccaag
ct aaaagcct
aggct gagt ¢
gaaaccccaa
aat cccagcc
t gcagt gagc
t gt ct caaaa
at gt caggag
aaaaact aga

ct gat aat at
aaagatgtta
actggcttca
aaat aaagaa
agagaggaat
agaagtcatt
at gaat t cat
aagcattgca
aatttgcaga
tctccaatgc
gcagaggcaa
atattcgtgc
tcacgtcttg
gaagat at gg
acaatttcac
ct gaggacaa
tattttttag
tttgtacaca
ct caccagac
gggaaggt at
gagat at gt t
aggct ct gct
attctgctcc
acattgtttt
agt gagtctc
tttgagtaaa
gaagttctga
t aaat aggt a
tgagatttag
cagt gcacca
caacttgctt
tcgcatt aag
aact at gaga
tatcttttcc
cctat gcaca
ccctcatctg
t ct ct gaacc
tcctgacctc
ttgatcatgc
gt t gcagggt
ggt caccgca
accaat ct at
att agagaga
agat gacttc
attttccttc
aggaaaaat a
ccaaacct ga
catttttctg
atatttaaat
ct cacgggaa
aaaat acat a
agggagccaa
gaaaaacaag
gggcaggaaa
t aggagcaga
aaaccttagc
caaaat aggg
cat gt caggc
aggaggat ca
ttctacaaaa
at t cgggaag
cgagat cgca
t aaat aaat a
aaccctttct
gaaagggtta

acaggtattg
gaaaat aaga
aaagtttcac
ggt acct agg
gagagggagt
tcatcctcct
aaat ttaggc
gagaacgaga
gttgaggttc
tactagcatg
aagct gagt ¢
aagcaagttg
tagtctccge
tgaagcatta
ccagcccaag
gcacatgata
t agcaagaag
aat gt t agaa
ttgacttaga
ttacgaatta
tttaaaattt
gagcaaat aa
cagagcagca
ctcttagtta
tt ggaagt ca
gaccctct gt
gggcatttct
aggagcagct
ccaat gagcc
ct ggaaacct
gtgtttgage
agctttatct
aattgggctg
atgagatttt
catttatcct
ttatcgcecc
gt cat ggcca
at agaaggaa
cagtcatgtt
agat t ggt gt
gt cagt gt gg
gaggct aat t
t gacagagaa
agaagtcatt
tt ggt ggagg
t gacaggagt
taactcattc
ccacaaggt ¢
cgacttcttt
ggct gagcag
gaagt gat gg
gaaaat gcgg
agaagacgt a
gtgatttttc
gtgcattcac
catcttgcca
gaaaattgca
t gggcgeggt
cttgaggtca
aaact acaaa
act gaggcag
ccact gcact
aat aaat aaa
gt agagagcc
aaaat caat a

agcttcattt
tcctaaaatt
acaactcctt
aaaggaaaat
cat gact gaa
gaccact cga
t cagggaggt
ggagaact ga
aagcacagat
ggt gagcet gt
aaatagtttt
gacgccgt ca
t gaaggaccc
tcacctgatc
tcattatgtc
agctattgtt
atttaggagt
aatt aaagaa
tatggttctt
atttttaaaa
caaataccta
t gaccacatc
cattggtgtg
gat aaacaaa
t acaaagcag
tttgat cagg
ctgattgtcc
actaagtttc
catttaactc
t cat at aaca
atttatattt
t aggct gcca
ggcct acaga
gttttgaaac
ccceetgtag
ccatctatta
cceccttetge
aggagt agt t
acagat gccc
t aggggaggt
agaagggaat
at agaaaaaa
gcagggaat g
t gct gaaggt
cgcagcttag
agcccagt gg
ttaagcat ca
t ccagaat gt
tttcctacct
agtctaattc
tttcacagag
agagaaagt g
cgttagcaat
tgcttttcett
tggt gt ccac
ccaggt cact
t ct ggacaaa
ggct cacgcce
ggagtttcag
aatt agccag
gagaat t gct
ccagcct ggg
t aaat aaat a
at at aattaa
ttattagtga

gaattttttc
aaaaattacg
tcat at atgc
tgccatctct
ttttagtgcc
caact acagc
t aaat aactc
taactcattc
ct gt ct gact
gagcattctg
ct cagat gag
gaaat ct gag
att at caaat
aacccagcat
ttccaggaga
ttgcctcectg
agcact ct gt
tagatttggt
t aaagt ct ca
aaactctttc
gaat t gggca
aaaacaccag
gt gt caaatg
ctccttgatg
t gagaacaag
gtcttggatg
t ccaaaactg
cttcttccct
tctgttttct
gaaagccagt
at aat agt gc
cggaaact ag
aaat t aat aa
ccacaaagt ¢
cctatgct gt
tcgcceccect
caccaggaca
gecatttttct
agtaatttct
agcccggeca
tttgggggga
acacaagaag
cccctgattg
acaaagagag
taacctttga
aggt t ggaga
aat cttat gt
gttagcttag
ggagact gct
t agaact t gt
aaagggaaaa
gggaat ggca
aaaagaaaaa
t cagccect cc
tcttcagctg
ctctttettt
ggaaact tct
t gtaatccca
gccagcect gg
gcat ggcggt
t gaacct ggg
t aact gacag
aat aaat aaa
gcactgtgtt
catctcctct
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cttcttcact
aat gaaaat t
attattcgga
gggt aacaga
cgt ct ggcac
tggcctgtta
gagct ccggce
ttgtgaactg
atgatctgtg
tgtcctccac
cttgattctt
gtcgetgete
t cat agct ac
aat t ct gggt
gtattcttgg
gggaggacca
aatatttgtt
ttcatcctgt
caggcagcag
tt gagaggt t
t gaaagt cca
tcttatattc
ggcattttat
ttecttttatt
t cat ct ggct
aaat ggat at
t acat gccaa
agcggggaag
at aacccaaa
t ggagaat ga
ttct aggaga
gagt gat gt a
ggggt at t aa
gt aggacaca
gaatatgttt
aaat agt t gg
tggcttgtgt
caggt cacgt
ccggt aat aa
cetgtttcte
acaaacat aa
ctttagagga
gt gaat ccct
cagcttgcca
gttataaatc
cctccectce
t cgccaaaag
cccttaat aa
atctatattc
aggcgt gat ¢
ct ccaaagac
t aagacat aa
ttagacgttt
cacaat gcca
t gact ccagc
cacact gcct
cccat cagtg
gct at ggcca
taatttcttt
gagttttctg
aggaat gaac
agt gaaggag
gggagt cct g
ctgggecgt g
agagcagggt

gttaatcatc
ggcgattaca
ctctccctgt
atgacatctc
cagccaacag
ggaacagggc
tcctgtcaga
t gcccacaag
tt ggaacagt
aaaacacgtc
ttctcataat
cat gcacact
atttagggag
ttgagttctg
tcatctctaa
cact agat ga
tttgtttgta
ttgttcactg
gccagaggcc
tactcct gat
agagccagaa
ttttctcatt
attaaaaat g
at gact cgca
aaaaggaaaa
tcttctcettt
ggttgatgtc
cgcagttcaa
aat gact gat
aacattctga
t acaagaaat
tggttccatt
cttatcatca
t ccagagaag
ttcatgccat
gactttacaa
ttcttttgat
ccecggettct
at gt gat ggc
ccagt gcccce
aacggagt cc
ccat ggggca
ggaccacaag
ttgtgtggcet
t aggat aaca
aaaggatgtg
gt attgtaga
aatcactttc
cat caaccat
ctaatacttt
atttaaat ga
gaat t ccaag
ttattctgcet
gcatttaact
gt ggat cgca
ctagttacct
t ccacgacca
agccct ggct
atgtatctga
tcctagacta
ttcagct gat
aaaaaaat aa
tctgggttat
tccagccatt
cttgggcatc

t gccggt cac
t caagcaaag
aaat acgt ga
cctgggct ag
ttgcaactta
cgcacagcag
t cagt ggcga
ggat ct aggt
ttcatcctga
cctggtgeca
gtaaacgtta
tatgacttcg
gccgcegt gat
gtttcat aat
aagaggggt g
tct at at gga
at agat acct
tttttattta
agggaaattc
ccagcaccga
agat t aagga
t at at ggt gc
atacagttcc
t at cact gac
aat act gact
tggttccaaa
acggat ccaa
caatcttctg
ggattttctc
gaaaagact t
at ct cct ggg
gcccgaggaa
aaagttacca
acatccctta
ttgagctgtc
accctgectg
gt ct agaat a
t ct agt aaaa
acat t gcgac
aactgtatca
cagaat ct aa
tctcttectg
t ggaggaact
t gt gat agaa
t gat gagett
ttccattgcec
cat gat ggca
ttcaggt ggt
gaacttatgc
tttcacagtt
tgtttctggt
aatttggcag
cctttatcca
cct caagggt
ggcct ggegt
cgctccattt
gcgtccttct
gcgget gcag
gggagt gggg
caacaggcaa
aaaat gcaag
agggaatttt
agt gaaggca
ttttgtctce
ctgtgtgctg

t gt cat aaca
agtttgaaag
atagttccag
aagagaaaca
t acat at agc
gaggt gagca
cattaggttt
tgtgtgctcc
aat gat cccc
aaaaggtt gt
t caaagagac
t ggct ct ggg
t gagt ggaaa
tgattaacta
acagcagt aa
agcactttct
ct at aat aag
acaacttttt
gttgccactt
aagaccattt
ttaagct aat
tggtaatttt
ctgtcccttg
acttttttcc
t aat aaaaat
caaggcaaag
accagttttg
aagctt gaaa
tgcattttcc
aaat gt ggaa
ggcat ccaaa
t agggat gaa
t aaat aat gg
atttttcata
ggagtatctc
ggat t ct aat
t caagaacat
tcccctctag
tttgaatgca
aacccttttc
aagtgatgtc
ttacaaat ga
gagaaagggt
ccaagacat c
cagagccagg
aaacatt aaa
gt gaaatt at
gt accaagt t
ct ggggat ca
tctcggggt g
t caaacggaa
aggt gaaaac
acacaaat cc
t aaaggaggc
cct gt cagac
ctt ggggggce
gccaggaggce
aagt ct cact
aattagtgtc
at ggagaacg
acaaggaggg
ggcagggaaa
ggggagagag
caccaactcc
aggacagagc

gtgttatttt
gaaggct ggg
cttccectca
gagacagaac
ccgggaccgg
gct ggcgage
t cct aggagt
tt at gggaac
caccccattc
ggact gct ga
agaggt gt ca
caggcccgtt
ggcaggat at
ggtgtccttg
taacttatct
caacaacagc
gagaat gaga
ttttttttcc
cacagt at ct
ttggecttta
ttttaaaata
tt aaat t aga
taattgcatt
tggaatgtta
ggaaaagaga
tcctcattcce
agttatctga
aacaaatttg
aagcagggag
acttttggtt
gggaat aaca
aaccat aaac
atattgttta
aaat catctc
tt gggt agat
gt ct ggt gcc
tcctagettce
gat t caagcc
agccagcagg
atcctccctg
act t gagt gt
ggct ct caaa
gcgt cgacac
agaacagacc
ggt t gagctc
agct ccgaat
ttttttcgea
agt aaaacat
aaaatttctt
tttcagtagg
at gaaaagca
acacaaagaa
ctctccagtt
tt gt agagcg
ttccacggtc
t cagggacag
gggct ggaag
tgtttcactc
tt ccaggaaa
ggt t gt gggg
aacaggaaag
agggat t t gg

gtttggggga
tcgectgttca

tgagcttata

t caggcct ga
ttactgcatg
cat gggttga
aagcgaaagt
tatgggtctg
at cact gcct
gcaaacccta
cgaatgcctg
gt ggaaaaat
cat aaat gag
gcat aagcac
t agct gggag
tttatgtcag
gaaaagttac
gtggettgtt
gtgccatgtg
aggttattat
tactacattc
cattgcatca
aaaat aaagt
acaaatgttt
ttttcatctg
tcttttgatt
aaagt at aca
gagagagaga
tcgttcttca
aat ggggggg
tcacagtctg
gggt cgggea
caagagggt a
ctgtaatctt
tcctttggtt
t ggct gagaa
agtgttattg
tcttaagcag
at gaagattt
tatattacgg
tctatttgca
gct gcaggca
cttttgatgc
caccaaggac
gcct ggaaag
t cagacccca
agcttatccg
t cct gggact
tecttgttttc
tttaaagtta
acctgtttga
aaaacccacc
ttaggattac
cat aaaattg
aagat gaaat
gt cccat aac
ggcct ct ggc
aaat ggt aac
ccgccatttc
gt ccctcgea
ggccaacact
ttcaggct ct
at cggagcetg
caaaggacaa
gagat aggac
tcttggggac
gctaccccac
gtcactgtgc
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at gaaggat g
tgttgcactg
tggcttgttg
gt aacacat ¢
cactt ggcag
tttttaaatg
caggaggaga
aagcccccce
tatccccctg
gttcat gcac
t t gaaaggat
ct aaatt agg
cattct agaa
gaaagaat tt
gat ggcacgt
cgcacacgtt
at ggggaagg
gt ggccccat
cagggt ggcce
tgcttttatt
ccatcttaaa
gtttagcctc
tgcttccttt
cctggattcg
cctttctgat
t ggcaccaca
ct aaat aaat
caaaagat ag
ccaatt atac
agt ggaaat a
tgagcttatt
ttactgagta
t ggagt caag
ggt cagt aaa
aat ggcagca
tgccagt ccc
t aaaggcccc
ccttctgcag
cct gagegt t
tttctegtgt
tagtgttctg
cgtgtccttg
agatatttca
ttctetttct
tttttgcttc
t gt cagaggt
tccatatgtt
t cct ggt act
ctgctgtett
agccaagcag
act gaact aa
gct cact gag
gtaattgttc
gggcttctca
agaact gggg
t gt aagcagg
agaaccagca
cat cagggct
ttcttaacca
cagct ggctg
accctcctcce
gtactcccca
catttggccce
gcccccagea
tctgctttca

ctgtgattct
aacacattcc
ggtctgactg
gaacatt aaa
gt aggttcct
t gagt agaga
gagaccat gc
accccct gga
ggtctcttct
gttgcagaca
caaaat ccag
cctcaagttg
ttccctgtga
ctctttgggg
gcagccct ag
cccgt gggat
t cct gt gact
tcgct ct gac
ccaaact ccc
t gaagtcctg
cactcttggt
tcatatttat
gggagaagca
aaccccggct
ggcagt ct ct
gttaaatatc
actttttaaa
at caaagct a
t at gaaaaac
gcaatttgct
cctacgacct
cctgatttgg
ctcactatct
tgtttgcatc
aggttctgcce
acct ggaat a
gt agcacagt
gcagggt ccc
t gacgggaag
t aagt gccca
accttgctcc
ggt caggt ca
gcccct ccac
ctttgtcecttt
tctctctagt
ccttcgecegt
aat gagccag
aacagct gct
ccct gggcac
tgttccttga
at cat aaact
gagt t cacca
ttctcttcct
gaggat cat c
agct gggat ¢
ct gt gaagt t
ccat ccgggg
ccct ggagcet
gt cccaaaaa
aggat gccgce
aggt ct gagg
caccaccagc
ctaactctgg
gcgat gt cct
gttcccattt

gettttttgt
ct ct cagcat
caacaat cac
ggattaaatg
aggaatttaa
aaagctgttt
aagaagcagg
tctcttggge
ttgagggett
caaccacttt
ttgccact gt
gatttgtttt
agcagccctg
attt gagt ct
caacagggcc
ccagccttgce
ggt ggt ttct
t cacccct ga
atgccacttc
aggcct cagc
acatttcttg
t gct ccgggg
aaat at agt t
ttgctgcaat
tctgtctaga
tcttgtcatc
gtggtttgcece
gaggaaagaa
atgttgectg
t gacct aaaa
t aggt gt gca
gt gat gagca
cccct gcage
cct gaat gca
agt gct acac
ttctggetct
tcaaattcca
ccaggct cgc
t gacagt tgc
ctgct gacaa
t gcccccagg
gccagcetgtc
t cacttaaaa
ctgggtctct
tctatataca
aaacagct at
gat ccagaac
gccact gaca
aggaagact g
aatgcatctg
acaaaat gaa
ccatccgtca
gat cggt aga
gcagt cact t
t gagt aagac
tcagccattt
t gcat ct ggt
aat gcagt gt
gcaagt gcca
at cct ccagc
ccactttcag
ct cagt caac
ccct ccacgt
gat gacagcg
ttggcgtatt

ttgttcatct
gcaact gcca
aaactt gcct
cttggt gagc
aggtatctgc
ccagt cat ga
t gacggggca
agt ggggcga
atgctctgtc
t ggt ccagca
ggaagctctg
t gt gact caa
t aaat aggag
at at cat aca
agaccacagt
acagt gccca
ccat ggt cac
cggcat acac
cttgccctga
tcctgtctca
agcgttccct
gagccggagt
gaaaaggt ac
gagct gagt g
gttgtttgta
ccagatttag
tatggttgga
agagct aaaa
t ggat ccaag
tttctcttga
tatctct gag
tgatgtcctg
act ct gcaca
acct gagcca
at gcat aggc
gccatttttg
tttgcaatgc
cgct gcaagce
cttggaagtg
t gct gacagg
aggccagct t
aact gt gccc
ctcatccatg
gggt ctcccg
gcagt at cct
t cagat gaga
cacaggct ga
gagact gcat
t ct gat gagg
gttttattca
agcagatttt
gctccccttg
ttgat ggt gt
t gacggt cac
tattatacgt
gtgacttacc
cctcgacaga
ggagcttcca
gacaaggcag
ctagt ct gct
caaattccta
acttact gat
ttaataaatg
att aggccaa
ttcatgaatt

ttaatttggt
aaat gct gaa
tgcaaacttc
agagct aggt
ctttgttaaa
ggagt cacga
gt ggggcgag
gt ggccaggg
cgt ggt gt gg
agaatagttg
gggccacat a
ggaaattttg
ggcttttcct
acattttaaa
caagggcttc
gggcggcggg
agggtcttct
cggcttgett
aacaccat cc
ctttctgtce
gtcactcctc
tggatcttgt
atgcct ggca
actttgagca
aaagccacct
t gcct agcca
ttgctcgatt
cgagct at cc
attggccaag
agccttcacc
tcatcccatt
cct t aaggag
atgctgtgtg
act cgct cca
atggccactg
cct gaggaat
agccagcaca
t gcaaaagt g
gat ct cccag
ccttgtacag
cact ggcttc
ctgtaggttg
attgctttca
tttctctctc
tcttgcaaca
ggccacgcca
cct ggcccac
tttccttgtg
aaggaagagg
tgttgagtct
tcttagcatg
t cccccagag
ggat aagaag
agaat gaccc
tggggt get t
t gccccaaac
t gt ct gggcce
gaaaagat gc
ggct ggaggce
ttgctcetttt
ttaggacatg
tt aaacaagt
aaggact ccc
gct gcagaac
aactcttgca

gt at t agaga
agaaagt gt t
tggccttcca
tcttgtaaaa
ttat gaagat
ggggt gectc
cggcccagag
aagccccctg
agccactctt
agct gat cac
ttttaatatt
ttctctttca
gaat aatatg
atactcttga
cagagt gt gc
ggcgggggt g
ttctgttgat
t aggacccac
ttggttttct
gccttccage
gggact t cct
atgtcttttc
gt cat at agt
agttgtgtga
t aat gggctt
gaagt agat g
cagatatgtc
aaagtt agcg
gggtttcctce
agcccaaact
ggaagagcgt
ctcattgtca
caact caggc
aggtttctgce
accact cagc
agtcggtgta
tacttgcatc
t ct gaccggt
gggcacgact
tgggcacgt g
act gt gagag
t gct gat gga
gettctettt
tgagtttctg
gaaagcat ac
gcgtatcttg
catttacctg
at agagaggt
att gt caaag
ttccaggt ga
cccat at gga
cacagaggat
cctctcccat
att gagct gc
tt gagt ggga
caagaacaac
t gcggt aggt
ccaggct gat
t ggcagt gcc
tcttctacat
caggttcttt
gaaaaccaaa
t cccct cact
ttaacaagca
gt gacaaaaa
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t agagggagg
cacggcacgc
cct gt ggagce
gt ggggt ggg
atctattcca
cct gt t cggt
at gt caccag
gt t ggggt ct
agaggcacat
cagcaggagg
gat ggaccac
ggcacgcacc
aaggt cact a
tacggcggag
cttacaagta
aacacaaacc
t ggt gcacat
cat cacaagc
cat gt cgt gt
attccattta
cacccttagc
caat gact cc
cttgat ggcc
ctttgtgecet
gt gt caat gc
acattttgtt
t at gaat aat
ttcctttggg
t gaggaat ca
t gt gcagggg
attagagcca
gact aat gat
t aaaat gt ct
ttgagttata
aaagt gttaa
agcccaaaac
aaagaaggt a
aaaacact gg
cttcaggt gt
ctgct gggca
att at caggc
tgtgtcttat
aat gaat aag
cttgttatgg
tagcactttt
ct ggact gac
gcat agct ag
accccagccce
agct ccggcet
at ggcat aag
agcacccatt
ttgcattctt
gt aagcgggce
gcaggtttct
atgtttcaac
t ggagat ggc
t cacgctccc
t gct caaggg
agt aaaggga
aagccacact
ggaaat cctg
tattcaggta
ccgccagt gc
gcttggettce
tcatgtcctt

cagcct gggc
ttggcccaaa
acacagt gat
gaggagagcc
aacgccagt ¢
attgaatata
ttctaattaa
gggacaaat a
cagaggt cac
gt ct gaggcc
acagagagga
aacagaaccc
act aggt aag
ttttcagatg
ggagt gcccce
at gccacctc
tttctaacca
cagtacttct
aaggaacat a
aagt gat cag
taattccaga
ctagtctccc
ttgcctattt
ggatccttca
ttcgetcctt
tatttgttca
gctgat gt ga
t gt act agga
gcaaact gtt
tttcaatttc
ctct agt gga
agt gaagcat
accagaat cc
at aat t aagt
gtttgtcact
aagagagggc
at ggaat gag
aaagcaggtg
gcct t aaaat
aat gggcctg
ccat ggaagc
ttagctttaa
cccgct gaag
tttattacac
t gct at aaat
cacaccttct
t gcggcagt a
agaaggt aat
gaagt ct cca
ccatctttgc
tgggcttctc
agctaaattt
aagttttgtt
tgttacatcc
cagcccctcc
tttggggage
gtgcctcttc
ttattttettt
gggt gcggga
gct ct gcaga
ccgagccgat
gaaaaaagt ¢
ggcttgetcce
at ggagcgct
tctctttctc

cat gcccegt
t cat gaccga
tatgttctac
acat gt gt gg
tgcct gt gga
at cagagct t
aact ggcatg
acttggatta
agcttcagtg
aggt ggggag
agcaggagat
aagt cacat ¢
cccagat ggt
aggaaaattg
gat t gct gct
ctact acagt
gcagcgtctc
gtggaattcc
attaagct ct
cgcattggtt
acttttccat
cgtctcccca
t ggacattgc
cttggectca
tttttggctg
tcagttagtg
acatttgtgt
gttgaattgc
ttcccacaat
t caacat cct
tgtgatctct
ctcttcatgce
tttggecttt
tttttgctgg
ttatgcttga
t gagcaccac
gaaggt agga
act gaggcect
gaggacagga
cagacaagac
cact gggaat
gct aaat act
atgagatttc
taacctggtg
gcatttctcc
t gcaggaggg
gggaact t gg
t agact aagg
ttagcaggtg
acattatttt
atttttcagc
gcat aacaga
tttgttttgt
aaat gacatg
ccct ggacce
agcct tcgece
accat ct ccg
ccctttcecett
ggaagagt ca
cggaaccctc
gat aaggggg
ctcacttcct
ccctcttget
ctttctgcaa
ctggegttct

gttcacgagt
caagt agagc
t cacat acgg
ctccagatcc
at ccccagcc
cccacct get
agaggcagag
tgct cat aaa
ct gt gccaag
aagagcagtg
cct ct gcaat
ct caaggat g
agagcggaga
aaggt cccag
cat gcat ccg
tcttcetttt
attcctcatt
atatggtata
tttattggga
tttagcatat
cact ccaaaa
tctcctggga
at gt caat gg
tgtttttgag
agtt gt aaga
gatatttggg
acaagttttc
t gggt cat gt
ggct gcacca
t gccaacact
ccttgtggtt
acttact ggc
tttaaaattt
acatattttc
tacttccccc
aacaggcagg
agaaaaat ga
gt gt gt at at
gcat gggcect
acaaagt gct
attaccaagc
cagcacctta
aaggt cat at
aaccaaat ag
acctatttca
acat gagccc
ttctgtgett
aatcctctga
gtt ggggcca
caaact gt ga
ct ccccagcet
acacaccaga
ttgggttttt
gagat t aggt
agagttcctc
agcct ggagg
gcccaggcag
ttcccccaaa
caggggacag
tagactcatt
gaaat ggagt
t gcgt gt gct
ct gagccaac
gacaagt gt ¢
ctctcacctg

cacat ggcag
atatttgect
agacaggt at
caagaaaaaa
cct gt caggc
ccctacttta
ggcttt gt gg
agcaaagaga
aaaggcctcc
gagaagt ggc
agttacagta
cacgagaaag
gagacttctt
gggt gaagt g
acccct aact
tttcttttgg
acacttgtga
aaaatagttt
tatagttcac
t caaaaggtt
agaagccctg
acctctaatc
act cat agac
ggt cat ccat
ttccattatg
tcatttccac
gt gt gaacgt
ggtgactctg
gtttacattc
tgttattatc
tcgatttgca
catttgtgta
agctacttac
at gt ccaaca
cgaaacagtg
gccct cggaa
agaaacttcg
aggccctttc
gttctctcct
ttgaattcag
agttactata
caaaaat agt
agat acggcc
cat aact att
gaagt acgtc
acaggt gccc
ccct ccagac
ggtccatctc
agcttcctct
aaat aat gcc
cct gagggcc
acttccctgg
catctcctgc
ttcacgaatg
caagat caac
aaggcaaat ¢
ctgtgtgtcce
cccggaaaca
aagcaagcat
cagcacaat g
cacttcctca
ctgccggeca
tctggtgtca
tgtctacccc
acggtt gcat

gt acaggagc
gt cgccaat ¢
ggacagt ggc
gagt t ggt gg
agt ggagagt
agccacactg
gcat at gggg
tt ggaagcac
tcct aactca
ggat ggaaga
acacagct ct
ggt gaagaat
agaggtt cgc
agct gct cac
tctcatccag
agaat gacag
gccgaggat ¢
agtccctctt
gt gccat aaa
at acagccat
tacccattag
cactttttgt
agt gggt ggc
gttgttgeat
t gggt agacc
ttttggctat
gcaatttcaa
tttaactctt
ccaccagt ca
tatttttaaa
tttccctaat
ccttcactgg
gtttttattg
caat atcata
aaat agcat a
gct ct agcca
ttttaaagcc
tttagggect
ggcaaggcca
t act aagaaa
gggcagggca
ttggttactg
tttagtctct
aacatatttt
ttttgaatta
tgcagtattt
accatcttct
t ggaat agcc
gccct ggeee
agagaaagga
cct gcct gat
accaactgtg
catgtctcca
tcattggccc
ccccaggcac
cttgtgcttc
ttcagttata
atattttggg
gcagct gcca
t ggct gt gga
ccagctgett
ccact cccag
ggagaat ctt
acttcctcct
gtcat agatt
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ct gt gt ggcc
at ct aggat ¢
ttgacctctg
at gccct get
tact ccaaac
aatgctactc
accaat at ag
cat cagt ccc
ttttatctaa
ct at t aggat
caaacatttg
t aaaacat gg
cagat gat ct
agggat t t gg
gttgacttaa
cttagactta
cacagaagag
aaat cacagc
aaat t ggcag
gct cact aac
gtacttcacc
accttcaacc
gt gggt t aac
ctetgtttge
ttttttctct
cttgcactca
gatttact gt
gct gt aggt t
gagggagt ga
agaaagcaat
t gt t aggaac
aagagagaaa
at aggccagg
ggt agcccaa
agagcaccta
tggtctctgt
caaat gt ggg
gacagagaag
gaggt cagaa
gaaggt t cct
aaggacaggc
gcccaat gat
gaagat gt gt
ct gacaaaga
atttccagca
agat gagact
ggaagcaagt
tgccagcatt
t ccaccacga
t cact cacct
tt cagggaat
ttctcccttt
ggtccccatg
tagctgtgtt
cgat gagact
aaat gt gcac
cttttctccc
act gt ggaat
cccagt at at
gcat t ggt ct
t cacttaacc
tctccccact
tttttttcag
atatatttca
aaaaat caga

gcagt agt ca
aggacat acc
gtcgtctccce
attgtccttt
at agcagcag
cctttettgg
cagggacact
t gggaggagg
gccagtcctt
gttt gaaaaa
ctgagttcct
tcctgcacct
tcgtataata
agaaagttgc
gagt gacaag
agcat ggaag
atttacaggc
agtgatcctg
t gcat ct act
ttcacctcca
t gt gacat gg
aat gaat agc
aagagat gca
cggt agcaat
cccttceectg
aatctttgtc
t gaat gaat a
tacttgatgc
tgatagcttg
t ggaat aagt
attat cat ag
agaaaat gt c
gaggaggt gc
agggagcaga
ct aagat aca
gggggt ggt t
t gggaagt ga
ataatggtta
aggaaggat g
gaagcaat gg
agaaat ggac
cccagttttc
gagacaagt g
at aaagaat t
gcacct gcct
tgttttgggc
t gagggaggc
ctaaccagtg
atttccttat
cacctattta
ct gaacat ac
ccttttttct
gagacaaaat
tgatttccca
ctgcagtctg
at agaggcat
ttagaattcc
gt agct gaat
agagagct ga
gaggggcaga
gggggect gt
act agacat c
at t aagt aag
t aaat agt aa
atagcctctt

cagat agt at
cagtggtctc
ctgccctgca
caccctctta
tctccttgac
agaat caagc
gaccagt cag
acact agagg
tatttggtect
t ct gccat at
aacgt at gac
ccaggtgcta
ct gt gaacag
tt gcagaaaa
ct gagcagga
caacagattt
aaagcacaag
gggagagaag
gccctgttct
gct at aagag
ccagct agga
aggagt t ggt
t ggt ct acac
aacttgcttg
ctccccttag
ttagggtctg
t ggggcat ga
cat agccagg
agt tt ggggce
atttgccagt
gggt ggt at a
cagacagaag
ccct gaggga
gt cacggaag
acct cacacc
t cagaggcac
gccaat gagt
gggt ggagca
cgat t gaaat
gagat ggt gg
atttgtgcat
t cagagaagt
gtggctgttg
gct aggt ggt
gcaaggt t gg
t ggagt ccaa
agggaggagg
acat gcagga
gaat acacac
aaaaaagagc
tttgaggttc
t cct aaccct
t at aaact ca
tt ggcat ggt
caggaacaaa
tacctctctc
cttcgattgt
ttcgaatttg
gaacacacac
gct cat gaga
tgcatggttc
atctcccagce
cact t agaat
tatacatgtt
aaat gccatg

t gccaat gag
tacgtttgca
ccacaggcac
ggcagcact t
agaggggtta
acct gt gagt
atccctctgt
ctgctgctga
ctgaatactc
agt aaaacaa
agacacat gc
at agt t gaat
ggaacagccg
t gatt gagct
gaact aggt t
gatt ct gaat
act cagacag
gt aaagggag
gtcctgtccce
at gt ggcat ¢
gt gct ggggt
gt at aaat ac
cggccect cag
at gaggt aac
agttcctagce
tttctaaggg
ggaagagaaa
tt gaagacag
aggttgatcg
t aggggagaa
t aagaccaag
cct gat gggc
gacagagagg
accctcagtg
cagtgaattt
agt at aggaa
gt ggct t gge
cgcat cagca
t gt aatt gag
aat cagggt g
gggccagggt
aaaaggcagt
ggaacagt ca
gt cagaact ¢
gtaactttct
gt t ggggcag
ttccctgggt
ggcaggt gaa
t gt aaggaat
taatatcttt
cttccagccce
aaagttgtca
t gaaaaat ag
ctgattttct
at ggcggcac
t agagt gt aa
at aacgtctg
cttatagcca
t gagct cggg
gttcttctgg
t aggt cat gg
atttttgtct
gt aacatt at
tgtattgaat
tcctcatgce

tct ccagecc
tagatgtcta
caat gct gcc
gt caaagttt
ggggccaaat
gggggt gat a
gtccttggga
aagaaaaaaa
cccttttaaa
atcagtttgt
t ccagggat ¢
ggggaaggca
aggattattt
gaat ct ct ga
ggagccagag
ggat cact ct
aggcagagag
agagaagt gt
ctggecttta
tgtatctatt
attgacattc
cccagct cce
atttccctgg
t cat gcat ga
atcatctccc
agt ct aacct
aacat ct agg
gaagagaggg
aact ccct ag
agt gagactg
agagt gaaag
agcat cgaga
aaattcttca
gt ctt ggt gt
agccacat gg
gaagccagac
agcttttcta
cagacatttt
agcagggaca
aagt gt ggag
ggaaagct gt
gttcactgcc
t caaaaggaa
actgagttta
t cagcaccac
agaggaaggt
agagagaaga
acccagcctt
ttgctttacc
attagacatt
agagttttct
t gagagaaga
aaaat at caa
ttttactttc
ccattgattt
gctctttggg
cat gcat agt
gccaagccat
gcct gaacct
gccagggt ct
ctgctgectg
gt caaat t at
tctat gt agt
t agaaaagac
tacttctgcc

tcttggtgga
gaaacagcct

cctcttgeca
gtcttcctaa
gagt ttggaa
atatttacta
accggct aac
aagcact gaa
aaaat at t at
ttcagctcca
caaagat aaa
gacat gt aaa
agct caacct
at gaaccaaa
catt gggaac
ggct gcagt a
at cagact gg
t caggt ggt a
ccacttcagt
tccttgattg
cat aggagca
tagtccctca
caggagt aag
gtcttttcct
aaat aaacca
at ggccat gg
agact ct gag
aggcttgatg
gggatgtctt
gat at aaaga
agat t ggt ca
acttatcaga
ggaggaagga
ccggggceat ¢
agggt at t gg
t gaat gggt t
ggagggcaga
gaggat acct
att gacggag
aggagcaggg
ggtaattctt
aaaaggt gag
cagaaaagat
gagaccat ga
tt ggaagccc
cgggat ggga
accagct gct
cacgctcctg
t gt caaagtt
att aaaccaa
gttacagtga
gat ccccaga
agtcattcga
ttcttactgce
agtttagttc
gacagggt gg
cagct caaag
attaaatttc
cttattgcag
aaggaggccc
ggagcccatg
ggagt ct gga
at at att gaa
agct aaggaa
ttcaacgata
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atcactgtta
catgtatatg
tttactcaat
aat gct gaac
tttccaggtt
act ggaagtg
t caaaaggt ¢
at at ccccaa
gacaat ct ga
t ggaccaggg
gat cacttga
aaaat acaaa
ct gaggcaga
ctccatctca
tgtt ggagga
ctttgctgag
ttccaaacct
cct gggt gga
t ggacagagc
cagcctttcce
t gagcaaggg
cgacccaggt
atttaaaaca
at cgccccaa
tcattttagt
tttagaggcc
aat aat gt gt
agaacacggg
gat cagaaag
gggggaaggg
gtgtttgttc
tacgttaatc
ctgggttatc
tcctcctcca
gaggct ttgg
acgt aat gca
ggt gagggt g
atttcttctg
atgtccctgce
ggggct t agt
gagcccggece
cct gacaaat
cagagagaga
tgggttgetc
ccccact gat
gccttagetce
ttctaacact
ttgcgeectc
gttagcagtc
caggat gggt
ttctcagect
agcat ccgeg
t aaaaat gct
ccct cgecect
at gagaat gt
act ggtt aac
aagaatttat
t at aaacat g
atctatattt
cct caggat t
atttgggtaa
acatttacta
atccctggtc
t ggagcccect
act gt gt gct

acatctttgc
ttaggttttt
at gaccttag
agcact ccat
tatgctatta
aaattact aa
tccatgttta
ccgcatgcca
ccttttttaa
gt ggt ggct c
ggccaggagt
aatt agccgg
agaattgctt
aaaaaaaaaa
tggctgectc
tttaggagtc
gcagcaaggc
act cagat cc
caccagagct
gt gt gaacct
acacagagct
tttetttttc
gctttcaaac
tcaggat gtt
cccgaagcecg
agct ccaacc
aaagaaggac
at gt at acat
ct aagagagg
caggtt gagt
t gccacgagc
ttcacaat aa
t gct gaaggt
agt cccat gc
gccaagagct
t at cagaaat
gt gagaggga
ctct ccagca
at cct ccggt
ctggttcaga
actgaccttc
ttggggtgtc
agcat ggat g
cct ggaagag
ccctgcettat
t gt gct aaga
gaaatttaga
t cct ggt aaa
gct ggt ct gg
catctgttct
cggcectgtt
gcct ct gecce
t ccaaacatt
aaattcttgc
gaggat ggct
t gaggt cact
at acaaaaat
aattttttaa
aat aat gt gg
ct cagaggct
agcat t aagc
cgcacctata
ccact gctac
cccaacagcg

tt gagt cagg

gttttcettt
acagaagt gg
gaacacaat t
cat gt ggacg
t acat aat ct
caaaagcttt
cctttacctg
ttcttttcag
aaaaaat t ct
atgcct gt aa
tt gaat ccag
gcgt agt aga
gaacct ggga
aaaaaaaaaa
ccaggt ggga
tt gaccct gg
t gcggct ggg
tctgtggect
gaggccct gc
gtgatccgtg
t cct aaat at
cctetttgtt
t caaacaaat
t gaaaaat ca
cagggt ctcc
t ccagggggt
agat aggt ag
tttaattcat
aaattgcttc
aggt gcggag
tcactttctg
tgaattttat
t at aaact aa
ccttctcage
gctagtttag
ggcct gt tag
attattccag
ctgtgtgcca
tt cccaggat
ttttgccaca
t caat gt caa
ttttggctgg
ggaggact ag
gcagagt t ct
at ggagaggg
gcact aaaca
aat gtttaac
agtt aaccaa
gct agct gat
tctatggtct
agcat t gggg
act agat acc
gccaaat gt ¢
ctgccttttg
caaggcaagc
t ct aggagt t
at at cat gat
agt at ggcac
aaagt taccc
gttacatata
caaagaccaa
gtgcaccaca
agcccttgece
at gt ccaggg

gttgttggga

atattatttt
aatcgtgttt
tcttgccaat
cgct gt cagt
gtgcacttta
tt aaaagcct
ggcat aaggg
cact t agaat
cattttaggt
t cccagcact
cct ggccaac
gggt acct gt
gccact gcac
ttcttgaagg
gtgctccatg
tctgttceccg
agtttagcca
ctgaattgga
ccatctcctc
aagt cgggt a
at agact ggg
gcttttaata
aat gacagac
ggaagacttt
tttgcacttt
t aaat gactt
gcattgtatt
aattcctata
t gcaaaacgg
caggt ct gca
tatccaattt
ggct at ggat
t aaaat at ca
cccct gggat
ctcat ctcac
gttcat gaga
ct ct gaggag
gaccaact gg
ggct t caggt
caaaactctg
gccaaattgc
gct at t gggg
ttgacatttg
ggct t gt gga
gt gt gcat ct
cacattttat
aat agat at t
ggacct ccaa
tgtgctgatt
gtgattacag
ggct gcectg
agt agcaccc
ccct ggggga
t aaaaggt gg
ccttcat gat
tgtttcaaaa
attgtttata
attttatata
t aacaat gct
gaaggagt aa
tgattgtatt
accat gccca
ccagagaaag
tcatggtatg
at aat gt gaa

tttctgtttg
t gct gaccgt
aact at aggg
catctatttt
ttatttttcc
tttgatatgc
ttattttggg
taaccttctc
ttacgt gaaa
tt gggaggec
at gaaaccct
agt cccagtt
t ccagcct ga
ttctgaacgg
gcccggaggg
tccacaccta
tcctgtcecce
aatttatggg
ct cat aggag
agcccttgece
attttgtccg
cat aaaat ga
tgttcaaaca
ct acgaaaga
ggaatt gt ag
gccct ct age
at cacttccc
gaaat t acgg
caggct cagc
agaggacaga
acaaat ggct
gaagt aaat g
aagccagggt
ggcaacagca
tctagaaat g
agcactgtta
gt ggggat at
gagaaaat gc
ccagacagga
ttgattacta
agacaacct a
gtttcagcect
cagccgtgtc
gaagt cct ga
t ggcagacaa
gt acgtct at
t aaaaagaag
agat gcagaa
t gaccaat gc
agcatcttat
tgcattgtgg
t caccccaaa
caggat cact
cattggttgg
gt ct ggaagc
aagcaact ga
at agcaaaag
t cat gaaaat
ttaaatcctc
tttcaaacag
cagaaagct t
gcat gaggga
ggaacccctc
ttactgtttc
actattcttg

t aaacgcgca
tttgtcctgce
tatgactttt
cagacatttg
aaaat aaat a
att accaaat
acccccgcecce
ttccattctt
tttctcgaag
aaggt gggag
ttctctacta
acacgggagg
gt gacagt gg
aaaaggaaaa
gt gaggacac
cctggect gg
tt gggccage
gaagccactg
gagccggt ge
agt cct gaca
aat cacat ga
gcatgtgttt
gact t cggaa
agctttcagg
aagggcaaag
cctacactct
atctttgacc
actatcctca
agaacttctt
caagagcaag
tt gagt gacc
aggct cgggg
t cacccacac
tctctatgcet
acattgttct
tttgtgtggg
tt gggacagc
cagct ggagt
caaat gat ca
aagggattca
ttgccagtge
acccat ccct
tgtgatgtct
ctccttcctg
tcatgattgt
tgcctcgett
aagaaagccc
ggcccact gg
tgttgacaca
aaaccagagt
gat gt t gaac
t cat gaccac
ctcagtgtga
agggcaat cc
aatattgatg
acaaat agac
ttttaaacac
aattgtataa
at caagact a
attcat aagc
aagt gaacaa
gacaaagaga
t gt gcact gt
ct gt aat aaa
ttttecttcett
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cat cct gaat
at t cagaaag
ct aggaaat g
tacaacacac
tgtctctcag
acaatttgag
ct gacagctc
ggccgecect t
gccgttagec
agcct ggctc
cttcagaaca
agaaagcgca
cccaggagt t
aaaatt agcc
t gagt ccaac
caacagagca
act aaaat aa
ggtcatcatc
aaacctct aa
cctacaccat
t cgt gaagt a
cgt aaagagg
ggcct ccaaa
t ggcaggat g
tttttcttcc
at gcggectc
gt gggagct t
cccaaacaaa
gt accat gaa
cacacagaca
gctatttact
atttatttaa
agcaccgctt
catgttgttg
ggggaagct g
ctttgcectg
ctccet ggece
ggaaaagagt
cagcgat ggg
ccgagaaaag
tatattcata
gaaacagaat
gctagagtta
gcagaacctg
ctggcct cct
ggagct caga
ct ggggccct
gacatgtatc
t ggt gaagge
tggcacgttg
tttggagagg
ccecctgtcta
aaaacct gac
gcat t aaaaa
t cagcaaat a
at ggaat aac
gtactctgtt
atgcatctca
gagcaaaggt
gagaaggt ga
act gaggagc
gtgacagtta
caattccgca
attcattcag
gacctttaga

aaat cagaag
ttgtccaaat
agcaat t ggt
tacagacccg
ggacct gcac
t aaat gcaga
cctttccecca
ggcccectcca
acgccagggc
tgccacttgt
gaaacaaat a
tgcctttaat
caagaccagc
aagcat ggt a
agtt cgaggc
agactcttgt
t gcat gt cag
attgct agat
tattttctaa
gtgataattt
ggaactttta
gt ct caat aa
gagcatttgc
cctcectttctc
ctcctctcce
tgtttgattt
gcat caccct
t at gcaaaag
acaaagct gc
gacacacaca
gccaaaggga
gacagt ccca
cgt gt ggctc
gccggat cac
gctttctgge
ggggct gt ga
t gaagaagag
t gggaacttc
aaaaat gccc
cattttagca
tattttggat
cct ct ggaac
cccagagcat
cctgtgtcce
ccagggat ga
attccact gt
ccaggt aggc
act gt agagg
t gggaacgt g
gct gt gt gge
gt cacaaat c
tggaattaca
aaaaaaaaag
aaaaat caat
aact aggaaa
t ct gt ggcat
caatgtttaa
gegttttttt
gatcgttttc
gat aagccct
tttgtttcaa
tatctgttgt
tttaattcat
tt aaaaat cc
gagttgettt

t aaaaagaat
actcattgga
gatttgctca
acttgagatg
at ccagt gac
gttgtggtcg
ggagaacctt
ct gact gagc
at cagcagag
t aaaaagt ct
aaat aacttc
cccagaact t
ct ggaaagt a
at cct aggt a
t gcagt gggt
ct ct aaaaaa
acatttgata
tttattactt
ctgcctctge
atattgattg
gtctatttta
atatgccttg
cttttcccct
t gt ggggt gg
ccaact gcag
ctcctggetg
gggt gcct at
gttcact aaa
aggctgttta
cacacaacaa
aatatcattt
t caaaact cc
cacctggatg
cat ct gaaga
t gct ggaggc
t attaacaga
actctttgca
agat ggacct
ttaaatcata
atttatacaa
acgcaccccc
tt gaggaagt
caggccgeca
agct t ggagg
t caacagggc
caagaaagag
ccgttttcac
gaaggaacag
aggagaggca
cttggcccac
ct aaaagaag
t gt aaaacat
ttccaggt gt
ggt ggggaac
tttttttttc
tattgcatta
tgctgtggtt
gtttttaatt
tgtttgagat
gagt ct cagc
ccaagtcatg
ccctttgacce
ggt att cagg
agat ggcaaa

acgtggcctg

tcatttactg
cccaaatgtg
at ccaagccce
gagagat agg
acacccct ga
t ccagt ct ag
gacct t agag
ccttgactga
agaagggt gc
cttattccct
at aagat t gg
t gggaggct g
t agt aagacc
ct caggaggc
catgattgca
aaaaaaagaa
agat gt caac
ttat ggat gg
tgtttttctc
ctgtctatac
tgcactgctg
aat t aat gaa
ctcacccttc
cattctctgce
gatgcctttg
tct ct gaaga
ct gggccaca
gcagt agaaa
agaaaaaat a
tt aacagt ct
attttttaca
tgtctttgga
ttctgtgect
gcagacggat
t ggggagaag
gggagggttc
t at gact cac
agt acccact
ggaaagt at t
t at cat ccag
caact cccaa
gaacatttcg
caagt gcctg
cctggtcctg
agt gt ggt ct
cagt agaggg
gt ggagcat g
aggccct ggg
at ggccacgg
ctgtgagttt
catt gaagtg
tatcttgtca
ggaat at ggg
t at aaagaag
ttccagttta
tataccattt
gatatttcga
gtatttagtt
ttttatctct
t acct aagaa
tgcatttcca
ttgtttcttg
attacatgca
t gaccagcag
tttcaacaca

atttatatat
aaacat aat ¢
at ccagaggg
aat ggaaggg
tctcctgect
ccacccccaa
gttggcactg
ccaaat gctc
tggtttctat
gcgattctca
t acaaagaat
aggcaggaga
ctatctctac
ggaggcagga
ccact gcact
agaaaaagt t
act caat cga
gcat gct age
ctcggecectt
tgttccactc
tatctct aag
aacagt ggtt
t gaaggt gcc
tctctctcta
tggaact gta
ctctgctcag
agt gaagt ca
t aat at gcat
acacacat at
t caggcaaaa
ttattaagaa
aat ccgacca
gt aaacat ag
ggaaaaagga
gtgttcattc
ct gt gggggg
at gatgcat a
gagatttcca
tttttaagct
taccttaagc
tact ggct ct
gtgacttccg
cttttaggag
gaact gagcc
ccgaat gt ct
gt gt ggct gg
ggagccacga
cccttcectat
cccattttgg
aaagcaaggc
aggtgtcatg
ctgtagtttg
ggttatct gt
t aacaaaaga
gaat cagcct
atctgtatta
aagctgettt
atggcctata
tgattcttca
aaacct ggat
cgt caacaga
aaggtttcct
tgtttggtta
att caaat ct
gacccaccca

tcaaatattc
t ccccaaaat
tagactttgc
agacactttt
t gt gagat cc
gagaaacccc
caccagt caa
t cat agagct
ctgggttcaa
getttttcat
tagct ggatg
ctcacttgag
aaaaaattta
ggat cact ct
gcagect ggg
t ggt acaaag
ggagt gt gac
t aaaattgca
agcactctct
aat ggaagct
at ggct ggca
t ct gaat cat
caggct gccc
atactctttc
cggccccagce
tttggccctg
acat gcctgc
t gt cagt gat
aaacat caca
cgt cgaat ca
aaaaagattt
ctaattgcca
attcgetttc
cctgatcatt
acttgcattt
aagt ccat gc
cct ggt ggga
cgccgaagga
accaattgtg
cctgattgtg
gt ct gagt aa
cat caggaag
accgaagt cc
ggggccct ca
ggaagct gat
gcct gt cacc
cccttcttaa
cagaaggaca
ct gt agcaca
tttaaat gac
gattaattga
gttttatttg
acat cct ggg
agt gacat ct
t gaaacattg
actttggaat
aaaaaaat ac
cactatttgt
aaagcattct
gt cact ggcc
attgtttatt
cgt ccct ggg
aacccat gag

atggtggttt
gagccct cct
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gccctectte
gtgcttacge
ggcct caggg
ttttatgaaa
atcct gccaa
ccaagct gct
gtcttttgtt
aggt cacggg
tt aat aacag
cttgctctaa
tgaatgtata
tctaattatt
cacat ct gca
tttacactgg
ggct ct aaaa
ccctcget ge
cat cgggt cg
aat aaagt ca
ct ccacagct
gttttattag
gaagtgatta
aat cccaaca
agtctctatt
tctaattaat
atagttagta
cattctaagg
tttgcagccc
gct t at gaag
ttttttaaat
tttaaatgta
aact aagggt
gt gacaaat g
cat ggct caa
t ct aat gggt
cttctggttg
tttataaaat
t acccagt ga
at at gcat ct
cat ct ggact
ctgcat acca
aat caagaaa
cat gcaccta
gtttttcect
getttctttt
tgttttgagt
ttgtattgaa
agat t gat ac
t aaggat act
tggcactttg
tagttaat at

cgcgggggcet ttctcatgge
t ccaccaaga aagcaggaaa

aacagaatga tcagaccttt
ggtttacatt gtcaaagtga
aatcatttta atggagtcag
tt agaagt aa caat gaagaa
gttgttcaaa cgggattcac
ggctaattgc tggctggetg
t aaat gt gcc cagcctcttg
gagtagttga tgttgcattt
t aaaagcct ¢ aact agt cat
ttgcagttgg gcaacagaga
tcttaactgc tctttatgaa
ccagggt cag agttaaat ag
aaagccccaa aaggagaaga
acaaat act ¢ cgcaagagag
tctccgaaga tttggcaggg
cagaattaag gaagcacctc
cacttacctc tctgtgttca
taaatgctta tcatctaaag
t aaat cgaga ggagttataa
catgtctagc tttcacctcc
t gt aatt gaa
tccaactgta
at gt acacct
aaat t aggga
agacaaat gt
gttccaatca
tattatggga
aaacattccc
at gaaggacc
agaaacattt
agt gcagctc
atttaaacaa
gt agggacat
t aagcaat gt
atcattctgt
cact ggat gc
gccccagaaa
agct gagcac
att ct gagac
aaccttttgg
ccaaggt aga
ggtggttttg

tact ggggt t
agcttttgtt

ttttaagagg
ttacatggtt
tttgtgttgt
t gt gaagaaa

cttatcctaa
cttttaaggc
act ct at cag
gt cagttgaa
ggtt acacac
gatctttatt
caaaggacat
aagt tt ggat
t gt att gggg
tgaagtttgt
cgtttggcag
t aaat gt gca
ctgtttctaa
gaaact gaat
tccatgtctt
aaagaaaat ¢
aat aacttca
agaagat ggg
t att aat aaa
aaaat ct gcc
atttgcaaga
tttattatac
atttttgttt
at caagattt
t ggct gat at
aaggt aaagt
t ggaaaaagt
aat aaagt ac

tgtccttcag
cct gt ggt at
gaat gat t ct
t gaat at gga
tttgcagt at
cgt ggacgtt
agagtatttg
ccttttgetg
gccccagaac
tccttattgt
ttttttctcc
accatcccta
t gaaaaaaca
agt at at gca
acat ct gaga
gccagaat ga
gcagaaaact
aatttagttc
gat gt ggcct
at gt agct ct
t aat caagat
aggatctatt
aacaaat agt
agt ggct gt t
agaaaaacag
attctattct
tttttaagaa
gttattcaat
ttgttggagg
cagggagttg
t cgat gt gat
ggt acgacct
t gcaat ggt a
gttttaacta
atgtttatta
t ggagagt ga
t ggacaacca
agat ggagca
agcaaacat ¢
aacact ggtg
t aagactgta
gt gggccctc
gt gacagt gg
cttcttaagt
t aaat aaaaa
tcatactttt
t ct gcaacac
aagt ct ccag
cacattgcca
agt gt gagat

ggtcttcctg
gaagccagac
aatttttaag
at at ccaatc
gct ccacgtg
tttaatataa
aaaaat gt at
tgggottttg
t gt acagt at
t aaaaacat g
tcttettttt
ttttgtattg
gtcctctgta
ctttccaaat
acctcctcgg
cagct gacag
ct ggcaggct
aaacaagacg
tccatttata
ggcccagt gg
t aaat gt aaa
gagt gaacag
ttat aaat gt
tttagacttt
gaaaggct cg
gatcttattc
atacaat t ct
ttggatcttt
ggt gggaggg
gaagttttca
gcctct gcga
ttagattcca
taaatttcaa
acaggat at t
t gt acaat ac
t aat acaagt
t gacct t gga
t gaat ggt ac
ct at caacaa
gaggat ggaa
gt gt agat ac
cagat agct ¢
attgcatttc
tttcaaccaa
t aagt gt aca
accttccatg
t gt acacata
ttggccacca
ttaaactttc
actg

aaat gcagtg
ctccecggeg
caaaatatta
ct gt gct get
gt aagat cct
agectgtttt
at at att aag
ttacctggtt
t gt ggct gca
tt agaagcaa
tttcattata
aagagggat t
tgtactcctc
t ggggacaag
ccct cccagt
ggt ct at ggc
taagatttgg
ccaacattct
tgtgatcttt
gaaaaatt ag
t aat cagggc
aat t gcaaat
gaact t aaac
cttatcactt
aaat acaagc
tgtggtgtct
acat tgtcaa
cagggatttt
aggaagaat t
gaat aaccag
agaaccttgt
gagacat cag
gctggatatg
t aat gacaac
agaaaaaaat
cctttagtct
caat cat gaa
tgtaccggtt
caaggttgtt
aggct cgctc
t gagt aaat c
atttcattaa
ttttggggaa
ggtttgettt
ataagtgttt
gctcttttta
aaaaat acgg
ttagct at aa
cttgtctgte

193500
193560
193620
193680
193740
193800
193860
193920
193980
194040
194100
194160
194220
194280
194340
194400
194460
194520
194580
194640
194700
194760
194820
194880
194940
195000
195060
195120
195180
195240
195300
195360
195420
195480
195540
195600
195660
195720
195780
195840
195900
195960
196020
196080
196140
196200
196260
196320
196380
196424
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44
DNA
11479

misc_feature 1..11479

note=PLK1

source 1..11479
mol_type=genomic DNA
organism=Homo sapiens

ggaggctctg
ct gcagggaa

cagct cccgg
acccacgcag
agtgcttcga

ct cggat cga
gct ggcacgg
agct ccggeg
ccggeggegce
gat ct cggac

ggt ct gcagc
gcaccggcecg
gcggct ccac
t at gt gcggg
gcggacacca

gcagcttcgg
accct gggaa

cggcgaaaga
gccgettttt
aggaggt gt t

gagcat gagt
agccggggt ¢
gat cccggag
gggcaagggc
cgcgggcaag

gct gcagt ga
cccggagttg
gt cct agt gg
ggctttgeca
attgtgccta

60

120
180
240
300




agt ct ct gct
gcagcct cgc
tgttcgtggt
tgcct gcggg
gagagcct gg
aaagtgtctt
aagt ggagt ¢
gggaggggt g
agt gat gccg
gccagacttc
tcggagcttc
gaaggggt gc
ggagaaggaa
tcccttggga
ccaccggcct
cctggagcetg
gcaaattgtg
gct gggcaac
gcaggggt ge
ggagacaacc
caatattttt
att gaacaaa
ggacagcat t
ttctttgcca
aacttgcttg
gcat agcccc
agcat gggag
at cagat ggc
cagaggct gg
caaccaaagt
tagct cccga
ggt gt at cat
t gggacat cc
t act ccaagg
ggt gt at cct
gagt ct ccac
cat ct gggaa
atttttaaca
attagcat gg
tctgtctgga
ggt gt t at ct
ggctttcata
gaact gct aa
gacaggcagc
aat cact ggc
gccaatgtca
gagt t agagt
tcat gt ct gg
ccttgttagt
t caagaagaa
tttgttttcce
t at cccacct
aact t gacat
aagagat t gg
t aggaggcaa
acttagcgag
ggt ggagt t t
acct cccagg
cccaccacct
accatgttgg
cccaaagt gc
accatagttt
cat gt ggt ga
tagttgtgtg
cgcccaggcet

gct caagccg
ccaccagcac
gttggagctc
gcagt t ggag
gact t ggagc
t ggt aaggge
t gagt cat gt
ct ggt aat gg
cgccct ggga
gggccttccg
cggagt gggg
t gcgaat ggt
t ggggt 9ggg
gt ccagagt ¢
caat ccacct
cacaagagga
cttggctgece
cttttcctga
ttgacat cac
cacaagt cag
tttttacaaa
aagtttgatt
ttcttagggc
cagtctctac
at cctt gaag
tttctaaaag
gaagat t cct
cctggttctg
cat ct aagt a
cgaat at gac
ggt gct gage
gt aagt t ggg
tacctggctg
gacaagt cat
gtcggatttc
aaccttactg
cttgtataca
aggtcccttg
t gggggaaat
tt aagaccat
ttcttgtttt
cgtctttgea
aggt ggagct
at ct gaggcc
cctt aagaat
tggcttctgg
gagt gt ccag
gttgtggctg
gggcaaacca
t gaat acagt
ccagaagctg
ct aaggt agc
gt at gt gcac
gt aacccaaa
aagtgcttaa
at cacattgg
tgctcttgtt
tt caagcgat
cgcctggett
ccaggct ggt
tgggattaca
ccat at at aa
gt gct ct cag
cattttcecttt
ggaat gcagt

caccagaggg
gt cgt aggat
t gccgecgga
cgcccagacce
t gct agagaa
ttcttggctc
t gct gat agg
acgct agggce
gct t ct gggg
ggggagat ac
ct gagagagg
t gt ggacagt
gcat agggaa
cagtcctgtg
ccccat ccct
ggaaagccct
agt acct gca
at gaagat ct
t acaagaggc
tatcttgect
gaat t t gaat
cagaact cct
agccctttge
tcctccct at
gcat t ggagt
gaggggt gag
gggcaagcct
gat ggt caaa
ccaactcttc
ggggagagga
aagaaagggc
agtt gt ctct
accttttctg
ccccaaacaa
t gcagcct ag
tagtcctttg
caat ct cagg
gtgattccct
t aggccagga
cagcagcggt
gggcct aggt

gtgggotttt
gcttctgtaa

cttgcacaga
cctggtctca
ggct gct cag
aggatgcctg
ggagact ggt
ccttttgaga
attcccaagg
tttatggagc
cacagagct t
at aagcattt
agttgtgtaa
tctttagaaa
gcaaat ggcc
gcccagt gca
tctcctgect
tttettettt
ct cgaactcc
ggcgt gagec
agt ggagttc
aatt at gaat
tttettettt
ggt acaat ct

agaagat gt ¢
t ccacggcet t
gggt gagt gt
t ggagct gct
gggt gct ggg
t gggagct g
gaagt cagct
cct ggagt ac
t ggagct ggg
gagt caggaa
acccccaggt
gtt aaggcag
ggagagaaac
cttcctttge
cctgeectct
gact gagcct
ccgaaaccga
ggaggt gaaa
tggaatttgg
acagat gcat
ttogtttttat
tttaaacagg
t gggct ggaa
tcttcacaga
tttactatcc
aagt gt cact
tgct acat ac
ccttaact ag
ctcectct gt
agaagaccct
acagtttcga
ggaccaacct
tggacctttc
agcctaattg
gt cat gggt a
ct agagt t gt
acccagact a
t gcacaat aa
gttacagatg
t ggt ggcagg
act ggagagt
tt caaat gaa
gcgeaggt ag
gtcctagatg
ccat gt gt at
t ggact t agg
acctttgttc
gccaaat cct
cttcttgect
t gact aat ga
ccagcaat at
gagagggcct
tttctagggg
aaagcaaaaa
tggtttatct
tgcatctttt
gt ggcat gat
cagcct ccca
tttttgtatt
t gacct cagg
accat accca
ctgccttgga
cact gt gaat
tttettettt
cggct cactg

cat ggaaat a
tttcgaggac
cgct gct ggg
ggaaagagt a
agcct ccege
t agaggaggg
t ct ggacgceg
ccagggagga
t cagt ggggg
agggat ct gg

aaggggggaa
ggt ccagat g

ccaccaagac
ct ggt aaccc
ccttcccacc
gaggcccgat
gttattcatc
at aggt gagt
aggaggct gg
tatttttttg
tttttaaatt
t gaaagcttc
aacagctgtc
cttgccaagt
ctgtcagttc
ggaggcacct
aaggagcaga
ccttctgceat
cccaggggat
gt gt gggact
ggt ggat gt g
ggt ct cagca
ggcctgettt
tcatatcttt
cagcggagga
ccacagggca
cttact ggat
ggt ct t aaac
gaaagat gat
cagaggcttg
t agaaat gag
aact t gaaga
ccctttgacce
accacaggct
t ct gct gagg
gattgtcttc
t gaccct gag
accttgtgct
aaaagagacc
tgctttaagt
cct aggacca
gt gt ct gaaa
gagagagttg
acaaaggagg
t aatt caaat
tttettettt
cttgact cac
agt agct ggg
tttagtagag
t gat ccaccc
gcctggectg
gcacct caca
cccagggct t
gagat ggagt
caagctctgc

tccattcacc
aacgacttcg
gaact ggaac
cccagcaagg
ttacgt at gg
ggttccagtg
aggt gct ggg
gt cccaggtt
ggt agt t gga
t gct ggggac
gct agt agga
ccgct gt get
ccctetttca
tctcecttcece
cacagtctct
actacct acg
gagacct caa
t gct gagect
gagaaaggaa
tgccccaatg
ggaaggtttg
agt aat acga
cccttcagac
cttggaggtt
ctgtttcaaa
ccctggtgte
ggct t gt ggg
t gacagat gt
tttggact gg
cctaattaca
tggtccattg
ggggcaact t
acagaaagcc
ccct gt cact
ggaggaggga
gcat caccat
cagaat ct gg
accgat gagc
gt gccagt gg
ggccttttca
tt gt agcaat
cttaagtaca
tgttttgcat
at agct aaaa
gcttattcta
aggggcccca
atgatttctc
tacaggtata
tacct ccgga
ttacatttat
gaaat aggt ¢
ttgcat acag
gcagattctc
t aggaaggag
ggattctgcc
ttttatttga
t gcaacct cc
attacaggca
acggggtttc
gcct t ggect
catcttctga
gagtgccttg
cct aat ggca
ctcgctctgt
ctcccaggtt

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200




catggcattc
ccecggettct
gt ct cgat ct
ggcgt gagec
tt aaaggaat
cttgtgtgaa
tgtcagttca
tctgtgectc
tgagttggtg
t agt gagt gc
ggt gct cagt
ctgtggtgta
ccgtactgta
gcacat caac
ccgcecaacc
ccgtctccce
ggaccccagc
aagagagcag
gccct gagag
gcccatctge
ccat gcccaa
tttaattaat
gaggcacaat
cagcctccca
atttttgtag
aagcgat cct
cctttaaaaa
tttttgtggce
t gcct cagcece
ttgtatcttt
acct cgt gat
ggcceggect
tctggctctg
tagttttaaa
tacaacttca
ttttggaata
gttcctacat
cttgctgtca
cctgggct ca
ccaccat acc
ccgagct cag
at acaaaaga
gaggcacaag
ctgcactcca
ttttgtaaag
tgatcctcct
t agaat gat g
aattcttctg
ct gaaat aga
ctctgetttt
agt gcagt gg
cagcct cagc
ttaaattttt
gatcctcctg
ttaaaaactt
atgtttcatc
ctcctgectt
atttgagaca
tgcagcect cc
actacaggtg
ccatgttgct
tcatagtgtt
caaatcccta
t gaaaactta
at aaat aagg

tcccgectca
tttttctgta
cctgaccttg
accgcgcccg
agctggttcc
gccaggaggce
ct gt cagaga
actttcctcc
agggct aagt
t aggaaagt g
aaagct gaca
tttgagactg
ctccaggt cc
cccgt ggeceg
att aacgagc
at cacct gcc
aaccggaagc
accccccaga
ctcaggtgtg
ttctcggecce
gaagaagaaa
ttaatttttt
cacagct cac
agt agct ggg
agacagt gtt
ttcacctcca
aatttctaac
gt gat cccgg
t cct gagt ag
t agt agagac
ccgccet gect
tttettettt
tctcct agge
aagtcacttg
gttcattttt
attttaggcet
accttgcagc
cccaggct gg
aacagt cccc
cagctaatta
gagt t cgaga
ct agccgggce
aat cacttga
gcct gggcaa
acaagatctc
cggcctccca
ttctaat ggt
t aaggaagag
ctcatggata
atttattttt
cacagtcgta
ctcccaagta
ggt agagat g
cctcagact ¢
aaggaaattt
tatttttact
ttttgttacc
ttcttgettt
acctcctgcg
tgccaccatg
caggct ggtc
gggat t acaa
atatcttatt
aacattttat
aaaaagacaa

gcct cct gag
tttgtggtag
t gat ccacct
gccat ggt gt
t gcagaagcc
ct gt caccat
cagcat ggaa
t ct gt gaaaa
gagct aaaca
agttggt gtt
gt ggagaact
ggggct geat
ccttcacatt
cctcect cat
tgcttaatga
tgaccattcc
ccct cacagt
gaaagcccag
gagt aggaca
t gccaggaaa
at ggatt gaa
ggagacaggg
tgcagctttc
act gt caggc
ttgccatgtt
ccaaagtgtt
actttttcat
ctcactgcaa
ct gggact ac
ggggtttcac
cggcctccca
tttettettt
t ggaggggag
aaatactttt
cagttttcaa
t at acagaaa
aattattaca
aat gcagt gg
ctgccttacce
aaaaattttt
t cagcct ggg
gt ggt ggt gt
acct ggaagg
cagagcgaga
act at gt cga
aagt gttagg
aatttttctt
ctgttccttc
tttttattct
ttaaatttga
cctcacagt a
gttgagactt
aggtcttgcc
ctactttttt
tcagttaccc
agttat caac
ggtgttttaa
gttgcccagg
tt caagt gac
t ccagct agt
t caaact cct
gt gt gagcca
atttcatacc
attat acaag
t aagaat aat

t agct ggaac
agacagggt t
gct t cggact
gcattttcac
t agcacacag
aaggacagac
t caagccagc
agggat gat a
caggagt gct
cggccacagt
t ggcat t gaa
gt gggct ggg
ctgcttatgg
ccagaagat g
cgagttcttt
accaaggttt
cct caat aaa
gt t gt agggg
ggcctctgte
gact gacctt
t gccaagcct
tctctcctct
aact ct aggg
at gcaccacc
gcccaggcetg
gggat gacag
gattcattga
gctctgecte
aggcgcccac
tgtgttagec
aagggct gag
tttettettt
tggtatgatc
tttctctgtg
tttttaggta
agttgcaaca
gtggaatttt
ctcactcata
ctccagagt a
ttctttggga
caacat ggcg
gcacct gt aa
cggaggt t gc
ctctgtctca
ccaggct t at
atttacaggt
ttcctcactt
tctccgattg
ttgggctata
gacagggt ct
gctttgat ct
taggcatgtg
cacact ggt c
tctttcagtt
gaaggt ggag
atttggacag
aaaattatta
ct ggagt gct
tctcccacct
ttctgtattt
gagct caaac
ctgggect gg
caagtcccta
gagaat t agc
ctgtgtttct

t acaggcacc
tgaccgtgtt
ccct aagt gc
aaccaccaac
ccagtttgaa
at agt aaat ¢
t agacaaggc
at agat cccc
tagaat get't
ccat t gaccc
ccaagttgtg
gacct gcagc
ctgtccctct
cttcagacag
acttctggct
tcgattgctc
ggt acaacaa
t gt gt gcagc
cttcaatccg
accatggctg
gaaaaatt ct
attttccagg
ct caatt gat
at gcct ggct
gt ct t ggaac
gcat gagctg
aaaacat aaa
ccgggt t cac
caccat gccc
aggat ggt ct
attacaggcg
tttettettt
tcgatttcac
gat at at cac
ttggtttttc
acaacaaaaa
ttttgagaca
gcttactgca
gct aggact a
ggccgaggt g
aaacgctgtc
t ct cagct ac
agt gagccga
aaaaaaaaaa
ct caaactcc
gt gagccact
tttttgcatt
atttatttat
ttttaaagga
tgctctgtct
cctgggct ca
ccaccgcgtc
t caaact cct
ttaatttttt
agaact gt at
actgttttat
tttactattt
gt ggcaagat
cagcctccca
tt agt aaaga
aatctacctg
ccttgctgga
tcatgacatc

acat ggt ggt
act gcccaga

agccaccatg
agccaggat g
t gagattaca
agaaat acat
gtgtagtgtc
cat cacaaag
cttcaccctc
accccttaga
t cctggcaca
ttctgtcaat
aaccact gac
tcctttgagg
ctctgcccca
at cccact gc
atat ccctgce
ccagcagcct
gggt ct gggt
ttagtccctg
tggttccaat
gat aaacgt a
ttcaaat cac
tt ggagt gca
cctcccatct
gacttttcta
tcctgggetc
ctacatctgg
aatttccecttt
gcecgttctce
ggctgttttt
caatctcctg
t gaaccacca
t gagacaggg
t aaggat aca
caatttgatg
ttaaacttca
act ccccaga
ggt ct cagga
gccccaacat
caggcatgtg
ggt ggat t gc
tctact aaaa
t cgggacact
ggt ct cacca
aaaatttttt
t gccct caag
gt gccctgee
t aat aat t gg
ttggttatgt
ttacttattt
ccecggget gg
agtgatcctc
tgaccaattt
gagct caagt
at at agcat t
gat gagt ccc
ttattccagc
attattattt
cat ggct cac
agt agct agg
cagggttttg
cctcggtctce
gtgtttaaag
gttttttaat

gggggaat aa
t at aat cagc

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100




gttaaaattt
ttttggggtg
ggat gaactg
ttgct caaag
ggtcatcctg
t cacagt gag
cactgattca
cagct gt ggc
gct t ggagaa
caggt gaggt
cct ccaagece
gggcaggat t
gtgacttgtt
ggccctgett
gat gt gccac
ccct t gaaat
cgaaagcact
ccagt gt cag
ccactgcata
ttattggatt
gcaact ggct
tgactcttac
gcccct acaa
cct gcaacag
agt ggaact t
tct gagectg
act gagccca
ggagcagagg
ggaggct gag
ggacaagt ac
gtgacctttt
gccctcctct
getttttttt
caat cat ggc
tgcaccatta
gcccaggcetg
gct ggaat ca
ttct gagacc
gct ctt caat
agagcgt gac
gaaggt gagt
ggat cagact
tatttccgca
gaaggt gat g
atcat cctgc
t caccaggcg
tt gaat gt gg
aacat acact
aagct cat ct
cgcacat acc
ctccgcet acg
ct caaggcect
cat ct ggggc
ccggt gget g
tgtacatgtt
gaattgtaca
t aaacagat g

catgttatct
gaaaaaaat t
aact act cag
ct gggcagct
cagggccaca
cact at gt gc
gtttccccaa
aggggagt cc
cccect gect
ggt cgact gc
ct cggagcegt
gct t ggggea
caggccct gt
ccgt ggctce
cttcatacgc
aacagaccca
tcttccagac
ctct gt gage
gttctccata
t aaat t aagg
tctgtcttca
cat gat agaa
ccacagtgta
t gcct ggcac
ggt gcgcet gt
ct ggcagcag
ggt ggggt ge
ggaagaggct
gat cct gcct
ggccttggta
cagttgttac
ctccatccca
tttccagaga
t cact gcagc
tgctcagcta
gt ct caaact
caggcatgtg
tctctccacc
gact caacac
ggcact gagt
gccgt ccgge
ctaattctgg
attacat gag
agct cgeecg
acct cagcaa
caggagagag
agt gagcggce
ggcct ct ggg
t gt gcccact
gcct gagt ct
cccgcact at
cct aat agct
ccat act ggt
ggcagagct g
cgggt gt ggg
gaatatttct
tgaatattc

tttcaagctt
tcttgtgttt
cccttccatc
ct gagct get
ccgttgggtc
ctgtcacctg
agcagtggt a
cgtgcccttce
gagcgt cccc
cacctcagtg
gggct ggt ca
t ct ggaaaag
ct gcat agga
tgccgeettt
tgtttetttt
gat gt actgc
accacat ggc
atctccctgg
acacttctca
ggtttgttgce
cagtttctta
gtcactgata
agct ccgt gg
ggt aggect t
gct gagact t
aggccct get
ccagcaggct
ggt cct gacc
gcat ccccat
ggtttcttce
agact ct ggc
ggcct cccag
cagggtcctg
ct caaactcc
atttttaaaa
cctgggct ca
ccaccacgcc
gat ccct agg
gcct cat cct
cctacct cac
ccat gggggg
aaccccttac
cgagcacttg
gctgccctac
cggcagegt g
ct ggggt agg
t caggt acct
at cgccaacc
gat ggcagcc
cct ggaggag
ggt ggacaag
gccct cccct
t ggct ccege
catcatcctt
ttctacagcc
attgaattcg

ttttggttat
ttatttaaat
tgcctggatg
ggtgccttca
agaggccacg
agcat ggcag
gct aagagaa
ccaacgcccce
gggaaaaaga
acat gct gca
ggcaaggt gg
gcaggaggag
ccattggttt
t ct gat ccgt
gct cagt aag
agcct caggg
tcacactgtg
cccct ct get
cccaacat ag
at gcact gaa
attactccaa
ttttgcccat
aggct ggggt
cagt aaat gg
tctctgcaga
ttgctcttct
tcectgttcce
aact aact gt
cttctgggtc
agaacaggtg
ctttttgagc
ttccagctcc
ctct gt agcc
caggccccta
tattttgtag
aacaatcctc
cggt cccact
gt at cagctc
ct acaat gat
cgtgagttcc
tggtgttgca
ctacttttca
ct gaaggcag
ct acggacct
cagat caact
ctccgecatgc
ataacctgtt
cctgetgcetce
gt gacct aca
tacggct gct
ct gct gagcet
ccggact ggt
ggt gccat gt
gcaggt gggg
ttgtcccect
gaact gt cct

aaat aagcat
gcct act gaa
ct gaagat gc
agctgtttge
gcttct gaag
ctgctgetct
tttttetttc
tgtttttgtc
agaaccagtg
gcagct gcac
gt act gcggg
gctt ggccaa
ccccatttcce
cttttttact
ttcctattgt
ctttctccct
gcctecttca
ggtgcttctce
t ccaacat gt
cgtaacattt
act ggaaaac
acttaaattg
tttgtctgtt
gt cagt ggaa
gatatctgtg
ct ggggccect
ct ggt gt ggg
ctgtctgttt
agcaagt ggg
ggt gact cag
t cccaggt ac
cagt gct ccc
caggct ggag
agtagctgtg
agat ggggt ¢
ctccct cage
ccccactttce
t gt gat aaca
ggt gacagcc
cat cccaact
gaagt gggac
t ccagat cac
gt gccaacat
ggttccgcac
tcttccaggt
ctggcagt gg
gtgtcttcce
ttctcttgea
t cgacgagaa
gcaaggagct
cacgct cggc
gccctcctca
ctgcagtgtg
gttgct gt at
cccect caac
ttccttgget

at aaagcaaa
tccattctgt
tttccattct
ct gagt ggca
atctgttgcece
agt aaccagg
ggaagagttt
accttcctag
gtt cgagaga
agtgtcaatg
gcect gggeg
caaagcactg
t gat at ccaa
ctagcacctc
at ctt caaga
ggt cct ggca
agt gt ct gct
atcctcttgce
ccttetttgt
tgatgtgttt
tagat gcctc
attagtcttt
gct cact gaa
t gaaggagt g
ctgctgettg
aggcctctca
ccacat gt gt
ctgtctcaga
tggactattc
gcacagccag
tgttctcagt
t gact cccca
t gcagt ggca
act acaggcg
tcattacgtt
ct cccaaagt
tattcccect
gcgt gggggt
t gcagt acat
ccttgatgaa
ct gt gct gga
cctccttaaa
cacgccgegce
ccgcagcgcec
gagct ggagg
cccat gt ggg
tctactccct
ggat cacacc
gcgggacttc

ggccagccgg
cagcaaccgt

ctcccacctg
ccccccagec
aagttatttt
cccaccat at
ttatgcacat

8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11479

3-45

3-45-1
3-45-2
3-45-3
3-45-4

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

45
AA
189

REGION 1..189
note=GTPase HRas

source 1..189

mol_type=protein




organism=Homo sapiens
NonEnglishQualifier Value
3-45-5 Residues MIEYKLVWG AGGVGKSALT | QLI QNHFVD EYDPTI EDSY RKQVWVI DGET CLLDI LDTAG 60
QEEYSAMRDQ YMRTGEGFLC VFAI NNTKSF EDI HQYREQ KRVKDSDDVP MVLVGNKCDL 120
AARTVESRQA (QDLARSYA P Yl ETSAKTRQ GVEDAFYTLV RElI RQHKLRK LNPPDESGPG 180
CVBCKCVLS 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 MIEYKLVWG AGGVGKSALT | QLI QNHFVD EYDPTI EDSY RKQVWVI DGET CLLDI LDTAG 60
QEEYSAMRDQ YMRTGEGFLC VFAI NNSKSF ADI NLYREQ KRVKDSDDVP MVLVGNKCDL 120
PTRTVDTKQA HELAKSYG P FI ETSAKTRQ GVEDAFYTLV REI RQYRWKK LNSSDDGTQG 180
CMGELPCVWM 189
3-47 Sequences
3-47-1 Sequence Number [ID] a7
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 MIEYKLVWG AGGVGKSALT | QLI QNHFVD EYDPTI EDSY RKQVWVI DGET CLLDI LDTAG 60
QEEYSAMRDQ YMRTGEGFLC VFAI NNTKSF EDI HHYREQ KRVKDSEDVP MVLVGNKCDL 120
PSRTVDTKQA QDLARSYG P FI ETSAKTRQ RVEDAFYTLV RElI RQYRLKK | SKEEKTPGC 180
VKI KKCI | M 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 NREI VIKYI H YKLSQRGYEW DAGDVGAAPP GAAPAPA FS SQPGHTPHPA 60
ASRDPVARTS PLQTPAAPGA AAGPALSPVP PVWHLTLRQA GDDFSRRYRR DFAEMSSQLH 120
LTPFTARGRF ATVVEELFRD GVNWGRI VAF FEFGGVMCVE SVNREMSPLV DNI ALWMTEY 180
LNRHLHTW Q DNGGWDAFVE LYGPSMRPLF DFSWL.SLKTL 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 CKI VPKSLLL KPHQREKMSM El SI HRSLAH QHVWGFHGFF 120
EDNDFVFWL ELCRRRSLLE LHKRRKALTE PEARYYLRQ VLGCQYLHRN RVI HRDLKLG 180
NLFLNEDLEV Kl GDFGLATK VEYDGERKKT LCGTPNYl AP EVLSKKGHSF EVDWW\SI GCI 240
MYTLLVGKPP FETSCLKETY LRI KKNEYSI PKH NPVAAS LI QKMLQTDP TARPTI NELL 300
NDEFFTSGYl PARLPI TCLT | PPRFSI APS SLDPSNRKPL TVLNKGLENP LPERPREKEE 360
PWRETGEVV DCHLSDMLQQ LHSVNASKPS ERGLVRQEEA EDPACI PI FW VSKWDYSDK 420




YGLGYQLCDN SVGVLFNDST RLI LYNDGDS LQYI ERDGTE SYLTVSSHPN SLMKKI TLLK 480
YFRNYMSEHL LKAGANI TPR EGDELARLPY LRTWFRTRSA | | LHLSNGSV Q NFFQDHTK 540
LI LCPLMAAV TYI DEKRDFR 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 QRLSTGSRI N SAKDDAAGLQ | A 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 tat ccaacgg at caagagct 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 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/ 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




NonEnglishQualifier Value

source 1..18
mol_type=other DNA

organism=synthetic construct

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 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/ 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 ctaccacgac ctcgatatgg gcttcacccc 60
catcaacttc atgcttcact gggcccctct cccctggaac cgtaagcgcg accacgccca 120
gcgcactgtt gccaagatct acatggacac tatcaaggag cgccgcgcca agggcaacaa 180
cgaat ccgag 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
t ccccaaggce aatggctgag ataacaatct ttactgcctc acgttctttg cagggt gagg 480
aagtt cggag aaaactcact gccgagtttg ctgcattgga agcaccgtac aatatggcat 540
cgacccgtac gettttttct tcgactgcag agataaatac ggcgactgcet ttacctttat 600
tctccttgge aaatcaacga ctgtctttct tggtcccaag ggcaatgact ttatcctcaa 660
cggcaaacac gccgatctca acgccgagga cgtttatggg aaacttacca cgccecgtgtt 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)

NonEnglishQualifier Value

source 1..1806
mol_type=other DNA
organism=synthetic construct




3-59-5

Residues

atgttacgtc
ttcagtctgg
gaaagccggg
cgtaattatg
ggccagegt a
aat caggaag
tatgttattg
cagactatcc
ttccatgatt
aacacct ggg
tctgttgact
caacaggt gg
ct ct ggcaac
gagtgtgata
ttcctgatta
ttacgtggca
att ggggcca
gcagat gaac
ttaggcattg
aacggggaaa
aaccacccaa
cacgggaat a
acct gcgtca
gt gct gt gcc
gagaaggt ac
at caccgaat
agt gaagagt
gccgtcgt cg
cgcgt t ggcg
tttctgctgce
aaacaa

ct gt agaaac
at cgcgaaaa
caattgctgt
cgggcaacgt
tcgtgct gcg
t gat ggagca
ccgggaaaag
cgccgggaat
tctttaacta
t ggacgat at
ggcaggt ggt
tt gcaact gg
cgggt gaagg
tctacccgcet
accacaaacc
aaggattcga
actcctaccg
at ggcat cgt
gtttcgaagc
ct cagcaagc
gcgt ggt gat
tttcgccact
atgtaat gtt
tgaaccgtta
t ggaaaaaga
acggcgt gga
at cagt gt gc
gt gaacaggt
gt aacaagaa
aaaaacgctg

cccaacccgt
ct gt ggaat t
gccaggcagt
ct ggt at cag
tttcgatgcg
t cagggcgge
tgtacgtatc
ggtgattacc
tgccggaatc
caccgtggtg
ggccaat ggt
acaaggcact
ttatctctat
t cgcgt cgge
gttctacttt
taacgtgctg
tacct cgecat
ggt gat t gat
gggcaacaag
gcacttacag
gt ggagt at t
ggcggaagca
ct gcgacgct
ttacggat gg
acttctggcc
tacgttagcc
at ggct ggat
atggaatttc
agggatcttc
gact ggcatg

gaaat caaaa
gat cagcgt t
tttaacgatc
cgcgaagt ct
gtcactcatt
t at acgccat
accgtttgtg
gacgaaaacg
cat cgcagcg
acgcatgtcg
gat gt cagcg
agcgggact t
gaact gt gcg
at ccggt cag
actggctttg
at ggt gcacg
tacccttacg
gaaactgctg
ccgaaagaac
gcgat t aaag
gccaacgaac
acgcgt aaac
cacaccgat a
t at gt ccaaa
t ggcaggaga
gggct gcact
at gt at cacc
gccgattttg
act cgcgacc
aacttcggtg

aact cgacgg
ggt gggaaag
agttcgccga
ttataccgaa
acggcaaagt
tt gaagccga
t gaacaacga
gcaagaaaaa
taatgctcta
cgcaagactg
ttgaact gcg
t gcaagt ggt
t cacagccaa
t ggcagt gaa
gt cgt cat ga
accacgcat t
ct gaagagat
ctgtcggett
t gt acagcga
agct gat agc
cggat acccg
t cgacccgac
ccat cagcga
gcggcgattt
aact gcat ca
caat gt acac
gcgtctttga
cgacct cgca
gcaaaccgaa
aaaaaccgca

cct gt gggca
cgcgttacaa

tgcagatatt
aggt t gggca
gt gggt caat
t gt cacgccg
act gaact gg
gcagtcttac
caccacgccg
t aaccacgcg
t gat gcggat
gaat ccgcac
aagccagaca
gggccaacag
agat gcggac
aat ggact gg
gct cgact gg
taacct ct ct
agaggcagt ¢
gcgt gacaaa
tccgcaagtg
gcgt ccgatc
tctctttgat
ggaaacggca
gccgattatc
cgacat gt gg
t cgcgt cage
aggcatattg
gt cggcgget
gcagggaggce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1806

3-60

3-60-1
3-60-2
3-60-3
3-60-4

3-60-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

60
AA
542

REGION 1..542
note=GUS (AAA72769)

source 1..542

mol_type=protein

organism=synthetic construct

MLRPVETPTR El KKLDGLWA FSLDRENCG DOQRWAESALQ ESRAI AVPGS

RNYAGNVWYQ REVFI PKGA GQRI VLRFDA
YVI AGKSVRI  TVCVNNELNW QT1 PPGWI T
NTVWDDI TWW THVAQDCNHA SVDWOVWANG
LWOPGEGYLY ELCVTAKSQT ECDI YPLRVG
LRGKGFDNVL MVHDHALMDW | GANSYRTSH
LG GFEAGNK PKELYSEEAV NGETQQAHLQ
HGNI SPLAEA TRKLDPTRPI TCVNVMFCDA
EKVLEKELLA WQEKLHQPI | | TEYGVDTLA
KQ

VTHYGKVWWN NQEVMVEHQGG
DENGKKKQSY FHDFFNYAG
DVSVELRDAD QQWWATGQGT

FNDQFADADI
YTPFEADVTP
HRSVMLYTTP
SGTLQVWWNPH

I RSVAVKGQQ FLI NHKPFYF TGFGRHEDAD
YPYAEEMLDW ADEHG WI D ETAAVGFNLS
Al KELI ARDK NHPSVVMASI  ANEPDTRPQV
HTDTI SDLFD VLCLNRYYGW YVQSGDLETA

GLHSMYTDMW SEEYQCAW.D MYHRVFDRVS

60

120
180
240
300
360
420
480
540
542

3-61

3-61-1
3-61-2
3-61-3
3-61-4

3-61-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

61

AA

220

REGION 1..220
note=AvrRpm1 (Q7BE94)
source 1..220
mol_type=protein
organism=synthetic construct

MBCVSSTSRS TGYYSGYENH EEPRVASSPT
LWHGTSMSK | DLRRQGFDV NRKTDGATEG
NYARRADPES PALVRTI GVK SNFNI ELDPE
QPGADAKVFK KELSNAGFEV STSRAGELLR

NRHDRGYETD SEHSNVNLI P NARRVYKESV
SRTSNSAPTD TLI RNARRHN YLTAYDVTAK
SKDENGEI SQ FSCRTTDSI P KKYI VGSKSS
AVQSDSEDDF

60

120
180
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/ 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

NonEnglishQualifier Value

source 1..18
mol_type=other DNA
organism=synthetic construct




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) Revl 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 PCDNAS3.1+1
source 1..20
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-70-5 Residues gaccaccaag cgaaacat gg 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 ccat gggt ca cgacgagat c 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 gacggat cgg gagatctccc gatcccctat ggtgcactct cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcget gagtagtgecg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180
ttagggttag gcgttttgcg ctgcttcgecg atgtacgggc cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggcccgec tggcetgaccg cccaacgacc 360
cccgecccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
at cat at gcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gecctggecatt 540

atgcccagta catgacctta

tgggactttc

ctacttggca gtacatctac

gtattagtca

600




tcgctattac
act cacgggg
aaaat caacg
gt aggegt gt
ctgcttactg
gtttaaactt
agat at ccag
gcctcgactg
ttgaccct gg
cattgtctga
gaggat t ggg
gcggaaagaa
agcgcggcgg
cccgetectt
gct ct aaat ¢
aaaaaacttg
cgcectttga
acact caacc
tattggttaa
tgtgtcagtt
tgcat ctcaa
gt at gcaaag
tcccgececct
ttatttatgc
gettttttgg
gat ct gatca
caggttctcc
tcggctgetc
t caagaccga
ggct ggeccac
gggact ggct
ct gccgagaa
ctacctgcce
aagccggt ct
aactgttcgce
gcgat gcctg
gt ggcegget
ct gaagagct
ccgattcgca
ggggt t cgaa
cgcegecttce
cct ccagege
ttat aat ggt
actgcattct
gt cgacct ct
ttatccgctc
t gcct aat ga
gggaaacctg
gcgt at t ggg
gcggcgageg
t aacgcagga
cgegttgetg
ct caagt cag
aagct ccctce
tctcecctteg
gt aggt cgtt
cgccttatce
ggcagcagcc
cttgaagtgg
gct gaagcca
cgct ggt age
agaagat cct
agggattttg
atgaagtttt
cttaat cagt

catggtgatg
atttccaagt
ggactttcca
acggt gggag
gcttatcgaa
aagcttggta
cacagt ggcg
tgccttctag
aaggt gccac
gt aggt gt ca
aagacaat ag
ccagct gggg
gt gt ggt ggt
tcgetttett
gggggct ccc
att agggt ga
cgttggagtc
ctatct cggt
aaaat gagct
agggt gt gga
tt agt cagca
catgcatctc
aact ccgccce
agaggccgag
aggcct aggc
agagacagga
ggccget t gg
t gat gccgcece
cct gt ccggt
gacgggegt t
gct att gggc
agt atccatc
attcgaccac
t gt cgat cag
caggct caag
cttgccgaat
gggt gt ggcg
t ggcggcgaa
gcgcat cgec
at gaccgacc
t at gaaaggt
ggggat ctca
t acaaat aaa
agttgtggtt
agct agagct
acaattccac
gt gagct aac
t cgt gccage
cgctcttccg
gt at cagctc
aagaacat gt
gegtttttce
aggt ggcgaa
gtgcgcetctce
ggaagcgt gg
cgct ccaagce
ggt aactat c
act ggt aaca
t ggcct aact
gttaccttcg
ggtttttttg
ttgatctttt
gt cat gagat
aaat caat ct
gaggcacct a

cggttttgge
ctccacccca

aaatgtcgta
gtct at at aa
attaat acga
ccgagct cgg
gccgcet cgag
ttgccagcca
tcccactgtc
ttctattctg
caggcat gct
ct ct aggggg
t acgcgcagce
cccttcecettt
tttagggttc
tggttcacgt
cacgttcttt
ctattctttt
gatttaacaa
aagt ccccag
accaggtgtg
aatt agt cag
agttccgeece
gccgectctg
ttttgcaaaa
t gaggat cgt
gt ggagaggc
gt gttccggce
gccctgaatg
ccttgcgecag
gaagt gccgg
atggctgatg
caagcgaaac
gat gat ct gg
gcgcgceat gc
at cat ggt gg
gaccgctatc
t gggct gacc
ttctatcgcece
aagcgacgcc
tgggct t cgg
tgctggagtt
gcaat agcat
t gt ccaaact
tggcgtaatc
acaacat acg
t cacatt aat
tgcattaatg
cttcctcgcet
act caaaggc
gagcaaaagg
at aggct ccg
acccgacagg
ctgttccgac
cgctttctca
t gggct gt gt
gtcttgagtc
ggat t agcag
acggct acac
gaaaaagagt
tttgcaagca
ctacggggt ¢
t at caaaaag
aaagt at ata
t ct cagcgat

agt acat caa
ttgacgt caa
acaact ccgc
gcagagct ct
ctcact at ag
at ccact agt
t ct agagggc
tctgttgttt
ctttcctaat
99999t gggg

ggggat gcgg
tatccccacg

gt gaccgcta
ct cgccacgt
cgatttagtg
agt gggccat
aat agt ggac
gatttat aag
aaatttaacg
gctccccagce
gaaagt cccc
caaccat agt
attctccgcece
cct ct gaget
agct cccggg
ttcgcat gat
tattcggcta
t gt cagcgca
aact gcagga
ctgtgctcga
ggcaggat ct
caat gcggcg
at cgcat cga
acgaagagca
ccgacggcga
aaaat ggccg
aggacat agc
gcttcctcegt
ttcttgacga
caacctgcca
aatcgttttc
cttcgceccac
cacaaatttc
catcaatgta
at ggt cat ag
agccggaagce
tgcgttgege
aat cggccaa
cact gactcg
ggt aat acgg
ccagcaaaag
ccccect gac
act at aaaga
cctgecgett
t agct cacgc
gcacgaaccc
caacccggt a
agcgaggt at
t agaagaaca
t ggt agct ct
gcagattacg
t gacgct cag
gatcttcacc
t gagt aaact
ctgtctattt

t gggcgt gga
tgggagtttg
cccattgacg
ct ggct aact
ggagacccaa
ccagt gt ggt
ccgtttaaac
gcccctceccce
aaaat gagga
t ggggcagga
t gggct ct at
cgccct gt ag
cacttgccag
tcgccggett
ctttacggca
cgccctgata
tcttgttcca
ggattttgcce
cgaattaatt
aggcagaagt
aggct cccca
cccgecccta
ccat ggct ga
att ccagaag
agcttgtata
t gaacaagat
t gact gggca
ggggcgeeeg
cgaggcagcg
cgttgtcact
cctgtcatct
gct gcat acg
gcgagcacgt
t caggggct c
ggatctcgtc
cttttctgga
gttggctacc
gctttacggt
gttcttctga
t cacgagatt
cgggacgccg
cccaactt gt
acaaat aaag
tcttatcatg
ctgtttcctg
at aaagt gt a
t cact gcccg
cgcgcgggga
ctgcgcet cgg
ttatccacag
gccaggaacc
gagcat caca
t accaggcgt
accggat acc
tgtaggtatc
cccgttcage
agacacgact
gt aggcggt g
gtatttggta
t gat ccggca
cgcagaaaaa
t ggaacgaaa
tagatccttt
t ggt ct gaca
cgttcatcca

tagcggtttg
ttttggcacc
caaat gggcg
agagaaccca
gct ggct age
ggaattctgc
ccgct gat ca
cgtgecttcce
aattgcatcg
cagcaagggg

ggct tct gag
cggcgceatta

cgccct ageg
tcccegt caa
cctcgacccce
gacggttttt
aact ggaaca
gatttcggcc
ctgtggaatg
at gcaaagca
gcaggcagaa
act ccgccca
ctaatttttt
t agt gaggag
tccattttcg
ggat t gcacg
caacagacaa
gttctttttg
cggct at cgt
gaagcgggaa
caccttgctc
cttgatccgg
act cggat gg
gcgccagcecg
gt gacccatg
ttcat cgact
cgtgatattg
at cgecgcetc
gcgggact ct
tcgattccac
gct ggat gat
ttattgcagc
catttttttc
tctgtatacc
tgtgaaattg
aagcct gggg
ctttccagtc
gaggcggt tt
tcgttcggcet
aat cagggga
gt aaaaaggc
aaaat cgacg
ttcccectgg
tgtccgeett
t cagtt cggt
ccgaccgcetg
t at cgccact
ctacagagtt
tctgcget ct
aacaaaccac
aaggat ctca
actcacgtta
t aaat t aaaa
gttaccaatg
tagttgcctg

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500




actccccgtc
aat gat accg
cggaagggcc
ttgttgccgg
cattgctaca
ttcccaacga
cttcggtcct
ggcagcactg
t gagt act ca
ggcgt caat a
aaaacgttct
gt aacccact
gt gagcaaaa
ttgaatactc
cat gagcgga
atttccccga

gt gt agat aa
cgagacccac
gagcgcagaa
gaagct agag
ggcat cgt gg
t caaggcgag
ccgatcgttg
cataattctc
accaagt cat
cgggat aat a
t cggggcgaa
cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg
aaagt gccac

ct acgat acg
gct caccggce
gt ggtcctgce
taagtagttc
t gt cacgctc
ttacatgatc
t cagaagt aa
ttactgtcat
t ct gagaat a
ccgcgecaca
aact ct caag
actgatcttc
aaaat gccgce
tttttcaata
aatgtattta
ctgacgtc

ggagggctta
tccagattta
aactttatcc
gccagt t aat
gtcgtttggt
ccccatgttg
gttggccgea
gccat ccgta
gt gt at gcgg
t agcagaact
gat cttaccg
agcatctttt
aaaaaaggga
ttattgaagc
gaaaaat aaa

ccat ct ggcc
t cagcaat aa
gcctccatcce
agtttgcgca
at ggct t cat
t gcaaaaaag
gtgttatcac
agatgetttt
cgaccgagt t
tt aaaagt gc
ct gt t gagat
actttcacca
at aagggcga
atttatcagg
caaat agggg

ccagtgctgc
accagccagc
agtctattaa
acgttgttgce
t cagct ccgg
cggttagcetc
tcatggttat
ct gt gactgg
gctcttgeece
tcatcattgg
ccagttcgat
gcgtttctgg
cacggaaat g
gttattgtct
ttccgegeac

4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5428

3-73

3-73-1
3-73-2
3-73-3
3-73-4

3-73-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

73

DNA

4107

misc_feature 1..4107
note=Cas9 coding sequence
source 1..4107
mol_type=genomic DNA
organism=unidentified

at ggat aaaa
attaccgatg
catagcatta
gcaacgcgt c
t at ct gcagg
ct ggaagaat
aatatcgttg
aaact ggt gg
at gat caaat
gt cgat aaac
at caat gcaa
cgt ct ggaaa
ctgatcgctc
gat gct aaac
caaat t ggcg
ctgctgtcgg
at gat t aaac
cagcaact gc
ggct acat cg
gaaaaaat gg
aaacaacgca
gcgattctgce
gaaaaaat cc
cgct t cgeat
gtggttgata
aacct gccga
t acaacgaac
agt ggcgaac
gt caaacagc
tctggtgttg
at caaagaca
ctgaccctga
cacctgtttg
cgt ct gagcc
gatttcctga
t ccct gacct
cat gaacaca
gt gaaagt cg
at cgaaat gg

aat acagcat
aat acaaagt
agaaaaacct
t gaaacgt ac
aaatctttag
cgtttctggt
at gaagt cgc
attctaccga
ttcgtggtca
tgtttattca
gtggtgttga
acctgattgc
t gt cact ggg
t gcagct gag
accagtat gc
acat cct gcg
gct acgat ga
cggaaaaat a
at ggcggt ge
at ggt acgga
cctttgacaa
gccgt cagga
tgacgtttcg
ggat gacccg
aaggcgcaag
at gaaaaagt
t gacgaaagt
agaaaaaagc
t gaaagaaga
aagatcgttt
aagattttct
cgctgttcga
acgat aaagt
gcaaact gat
aat cggacgg
tt aaagaaga
ttgcgaacct
t ggat gaact
cgcgcgaaaa

t ggt ct ggac
cccgt cgaaa
gat cggt gcg
cgcacgt cgc
caacgaaat g
ggaagaagat
gt accat gaa
caaagccgat
cttcctgatt
gct ggt gcaa
t gcgaaagcc
acagct gccg
cct gacgecg
caaagat acc
cgacctgttt
cgt gaacacc
acat caccag
caaagaaat t
ttcccaggaa
agaactgctg
cggt agcat t
agatttttat
cat cccgt at
caaat ct gaa
cgct cagt ct
gct gccgaaa
gaaat at gt t
catt gt ggat
ttacttcaag
caacgcct ct
ggat aacgaa
agat cgt gaa
t at gaaacag
taatggtatc
ctttgccaac
cattcagaaa
ggccggttca
ggt gaaagt t
t cagaccacg

att ggcacga
aaat t caaag
ctgctgtttg
cgttacacgc
gcgaaagt cg
aaaaaacat g
aaat at ccga
ctgcgectga
gaaggcgacc
acctataatc
attctgtccg
ggt gaaaaga
aact tt aaat
t acgat gacg
ct ggcggeca
gaaat cacga
gacct gaccc
ttctttgacc
gaattctaca
gt gaaact ga
ccgcat caga
ccgttcctga
tacgttggtc
gaaaccatta
tttatcgaac
cattctctgc
accgagggt a
ctgctgttca
aaaat t gaat
ct gggcacct
gaaaacgaag
at gat t gaag
ct gaaacgcc
cgcgat aaac
cgtaatttca
gcacaagt gt
ccggct atca

at gggt cgtc
caaaaaggcc

at agcgttgg
tgct gggt aa
attctggcga
gccgt aaaaa
atgactcatt
aacgt caccc
cgatttacca
tttatctggc
t gaacccgga
agctgttcga
ctcgect gag
aaaacggt ct
cgaatttcga
at ct ggacaa
aaaatctgtc
aagcgccgct
t gct gaaagc
aaagt aaaaa
aattcat caa
at cgt gaaga
t ccacct ggg
aagacaaccg
cgct ggcacg
cgccgt ggaa
gt at gaccaa
t gt at gaat a
t gcgcaaacc
aaaccaat cg
gtttcgacag
at cat gacct
acattctgga
aacgcct gaa
gt cgct at ac
aat caggcaa
t gcagct gat
caggt caagg
aaaaaggcat
acaaaccgga
agaaaaact ¢

ttgggcagt g
caccgat cgc
aaccgcggaa
tcgtatttgce
tttccaccge
gattttcggc
cctgcgt aaa
act ggct cat
t aat agt gac
agaaaacccg
t aaat cccgc
gtttggcaat
cct ggcagaa
cctgetggeg
agat gccat t
gt cagcctcg
actggttcgt
tggttatgca
accgatcctg
tctgctgegt
cgaact gcat
t gaaaaaat c
t ggt aat agc
ctttgaagaa
tttcgat aaa
ctttaccgtt
ggcgtttctg
t aaagttacg
cgt ggaaat t
gct gaaaat ¢
agatatcgtg
aacgt acgca
cggt t ggggce
aacgattctg
ccat gacgat
cgattcgcetg
cctgcagacc
aaacattgtt
gcgt gaacgce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340




at gaaacgca
gt cgaaaaca
gacatgtatg
attgtgccgce
gat aaaaacc
aact act ggc
accaaagcgg
ctggttgaaa
acgaaat acg
aaactggttt
taccat cacg
t at ccgaaac
at gattgcga
aacat cat ga
ccgctgat cg
gcgaccgttc
cagacgggcg
gcgcgcaaaa
tattccgtcc
aaagaact gc
ttcct ggaag
t at agcct gt
cagaaaggca
cattat gaaa
caacat aaac
attctggcgg
ccgattcgceg
ccggcaget t

gaagttctgg
gat ct gagt ¢

tt gaagaagg
cccagct gca
t ggat cagga
agagctttct
gcggcaaaag
gt caact gct
aacgcggcgg
cccgccagat
acgaaaacga
ccgatttccg
cacacgat gc
t ggaaagcga
aat ccgaaca
actttttcaa
aaaccaacgg
gcaaagt cct
gttttagtaa
aagat t ggga
t ggt cgt ggc
tgggcat tac
ccaaaggtta
t cgaact gga
at gaact ggc
aact gaaagg
act acct gga
at gccaat ct
aacaggccga
ttaaatactt
at gct accct

agct gggegg

t at caaagaa
aaat gaaaaa
act ggacat c
gaaagacgat
cgacaatgtc
gaat gcgaaa
tct gt ccgaa
t acgaaacat
t aaactgatc
t aaagacttt
ttatct gaat
atttgtgtat
ggaaat cggc
aaccgaaat t
t gaaacgggc
gt cgat gccg
agaat ccat c
cccgaaaaaa
t aaagt cgaa
cat cat ggaa
caaagaagtg
aaacggccgt
act gccgagt
ttctccggaa
t gaaatcatc
ggacaaagt t
aaatattatc
cgat accacg
gattcat caa
t gact aa

ct gggcagcc
ctgtacctgt
aaccgcct gt
tctatcgata
ccgt ct gaag
ctgattacgc
ct ggat aaag
gt cgcccaga
cgt gaagt ca
cagttctaca
gcagtggttg
ggcgattaca
aaagcgaccg
acgct ggcaa
gaaatt gt gt
caagt gaat a
ct gccgaaac
tacggecggtt
aaaggt aaaa
cgtagcetctt
aaaaaagat ¢
aaacgcat gc
aaatatgtta
gat aacgaac
gaacagat ct
ct gagcgcegt
cacctgttta
at cgaccgt a
t cgat caccg

agat t ct gaa
attacctgca
ctgact atga
acaaagttct
aagt t gt gaa
agcgt aaat t
ccggttttat
tcctggattc
aagt gat cac
aagt ccgcga
gt accgct ct
aagt ct at ga
ccaaatactt
at ggt gaaat
gggat aaagg
t cgt gaagaa
gt aacagcga
ttgatagtcc
gt aaaaaact
tt gagaaaaa
t gat cat caa
t ggcat ct gc
actttctgta
agaaacaact
cagaattctc
at aacaaaca
ccct gacgaa
aacgct at ac
gtctgtatga

agaacat ccg
aaat ggt cgt
t gt cgaccac
gacccgt agt
gaaaat gaaa
cgat aacctg
caaacgt caa
acgcat gaac
cct gaaaagt
aatt aacaat
gat caaaaaa
cgt gcgcaaa
tttctattca
t cgt aaacgc
ccgtgacttc
aaccgaagtg
t aaact gatt
gacggttgca
gaaat ccgtg
cccgatt gac
act gccgaaa
t ggt gaact g
cct ggct age
gttcgtcgaa
gaaacgcgtg
t cgt gat aaa
cct gggcgea
ct caacgaaa
aacgcgt att

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4107

3-74

3-74-1
3-74-2
3-74-3
3-74-4

3-74-5

Sequences

Sequence Number [ID]

Molecule Type
Length

Features Location/

Qualifiers

NonEnglishQualifier Value

Residues

74
AA
1368

REGION 1..1368

note=Cas9 protein sequence
source 1..1368
mol_type=protein
organism=unidentified

MDKKYSI GLD
ATRLKRTARR
NI VDEVAYHE
VDKLFI QLVQ
LI ALSLGLTP
LLSDI LRVNT
GYI DGGASQE
Al LRRQEDFY
VVDKGASAQS
SGEQKKAI VD
| KDKDFLDNE
RLSRKLI NG

HEH ANLAGS
MKRI EEG KE
| VPQSFLKDD
TKAERGGLSE
KLVSDFRKDF
M AKSEQEI G
ATVRKVLSMP
YSVLWWAKVE
YSLFELENGR
QHKHYLDE! |

PAAFKYFDTT

| GTNSVGWAV
RYTRRKNRI C
KYPTI YHLRK
TYNQLFEENP
NFKSNFDLAE
El TKAPLSAS
EFYKFI KPI L
PFLKDNREKI

FI ERMINFDK
LLFKTNRKVT
ENEDI LEDI V
RDKQSGKTI L
PAl KKG LQT
LGSQ LKEHP
SI DNKVLTRS
LDKAGFI KRQ
QFYKVREI NN
KATAKYFFYS
QVNI VKKTEV
KGKSKKLKSV
KRMLASAGEL
EQ SEFSKRV
| DRKRYTSTK

| TDEYKVPSK
YLQEI FSNEM
KLVDSTDKAD
| NASGVDAKA
DAKL QL SKDT
M KRYDEHHQ
EKVDGTEELL
EKI LTFRI PY
NLPNEKVLPK
VKQLKEDYFK
LTLTLFEDRE
DFLKSDGFAN
VKVVDEL VKV
VENTQLQNEK
DKNRGKSDNV
LVETRQ TKH
YHHAHDAYLN
NI MNFFKTEI

QTGGFSKES!

KELLG TI ME
QKGNELALPS
| LADANL DKV
EVLDATLI HQ

KFKVLGNTDR
AKVDDSFFHR
LRLI YLALAH
| LSARLSKSR
YDDDLDNLLA
DLTLLKALVR
VKLNREDLLR
YVGPLARGNS
HSLLYEYFTV
KI ECFDSVEI
M EERLKTYA
RNFMQLI HDD

HSI KKNLI GA
LEESFLVEED
M KFRGHFLI

RLENLI AQLP
Q GDQYADLF
QQLPEKYKEI

KQRTFDNGSI

REAWMTRKSE
YNEL TKVKYV
SGVEDRFNAS
HL FDDKVVKQ
SLTFKEDI QK

MGRHKPEN! V | EMARENQT T
LYLYYLONGR DMYVDQELD

PSEEVVKKMK NYWRQLLNAK
VAQ LDSRVN TKYDENDKLI
AWGTALI KK YPKLESEFVY
TLANGEI RKR PLI ETNGETG
LPKRNSDKLI ARKKDWDPKK
RSSFEKNPI D FLEAKGYKEV
KYVNFLYLAS HYEKLKGSPE
LSAYNKHRDK Pl REQAENI

SI TGLYETRI DLSQLGGD

LLFDSGETAE
KKHERHPI FG
EGDLNPDNSD
GEKKNGLFGN
LAAKNL SDAI

FFDQSKNGYA
PHQ HLGELH
ETI TPWNFEE
TEGVRKPAFL
LGTYHDLLKI

LKRRRYTGAG
AQVSGQGDSL
QKGOKNSRER
NRLSDYDVDH
LI TQRKFDNL
REVKVI TLKS
GDYKVYDVRK
El VVDKGRDF
YGGFDSPTVA
KKDLI | KLPK
DNEQKQLFVE
HLFTLTNLGA

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1368

3-75
3-75-1

Sequences

Sequence Number [ID]

75




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 ct agaaaaaa 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 ct agaaaaaa 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/ 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 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/ misc_feature 1..61
Qualifiers note=GT3 antisense siRNA against plant GUS(betaglucuronidase)

NonEnglishQualifier Value

source 1..61
mol_type=other DNA
organism=synthetic construct




3-80-5

Residues

ct agaaaaaa actgtggaat tgatcagcgt tcatctgaaa cgctgatcaa ttccacaggt 60

a

61

3-81

3-81-1
3-81-2
3-81-3
3-81-4

3-81-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

81
DNA
1812

misc_feature 1..1812
note=Beta-glucuronidase (GUS) encoding nucleic acid
source 1..1812

mol_type=genomic DNA

organism=Arabidopsis thaliana (thale cress)

at ggt ccgtc
ttcagtctgg
gaaagccggg
cgtaattatg
ggccagegt a
aat caggaag
tatgttattg
cagactatcc
ttccatgatt
aacacct ggg
tctgttgact
caacaggt gg
ct ct ggcaac
gagtgtgata
ttcctgatta
ttacgtggca
att ggggcca
gcagat gaac
ttaggcattg
aacggggaaa
aaccacccaa
gcacgggaat
at cacct gcg
gat gt gct gt
gcagagaagg
at cat caccg
t ggagt gaag
agcgecgt cg
ttgcgegttg
gettttctge
ggcaaacaat

ct gt agaaac
at cgcgaaaa
caattgctgt
cgggcaacgt
tcgtgct gcg
t gat ggagca
ccgggaaaag
cgccgggaat
tctttaacta
t ggacgat at
ggcaggt ggt
tt gcaact gg
cgggt gaagg
tctacccgcet
accacaaacc
aaggattcga
actcctaccg
at ggcat cgt
gtttcgaagc
ct cagcaagc
gcgt ggt gat
atttcgecgcece
t caat gt aat
gcct gaaccg
t act ggaaaa
aat acggcgt
agt at cagt g
t cggt gaaca
gcggt aacaa
t gcaaaaacg

ga

cccaacccgt
ct gt ggaat t
gccaggcagt
ct ggt at cag
tttcgatgcg
t cagggcgge
tgtacgtatc
ggtgattacc
tgccggaatc
caccgtggtg
ggccaat ggt
acaaggcact
ttatctctat
t cgcgt cgge
gttctacttt
taacgtgctg
tacct cgcat
ggt gat t gat
gggcaacaag
gcacttacag
gt ggagt at t
act ggcggaa
gttctgcgac
ttattacgga
agaacttctg
ggat acgtta
tgcatggctg
ggt at ggaat
gaaagggat ¢
ct ggact ggc

gaaat caaaa
gat cagcgt t
tttaacgatc
cgcgaagt ct
gtcactcatt
t at acgccat
accgtttgtg
gacgaaaacg
cat cgcagcg
acgcatgtcg
gat gt cagcg
agcgggact t
gaact gt gcg
at ccggt cag
actggcetttg
at ggt gcacg
tacccttacg
gaaactgctg
ccgaaagaac
gcgat t aaag
gccaacgaac
gcaacgcgt a
gct cacaccg
tggtatgtcc
gcct ggcagg
gcegggcet ge
gatatgtatc
ttcgccgatt
ttcactcgcg
at gaacttcg

aact cgacgg
ggt gggaaag
agttcgccga
ttataccgaa
acggcaaagt
tt gaagccga
t gaacaacga
gcaagaaaaa
taatgctcta
cgcaagactg
ttgaact gcg
t gcaagt ggt
t cacagccaa
t ggcagt gaa
gt cgt cat ga
accacgcat t
ct gaagagat
ctgtcggcett
t gt acagcga
agct gat agc
cggat acccg
aact cgaccc
at accat cag
aaagcggcga
agaaact gca
actcaatgta
accgegtctt
ttgcgacctc
accgcaaacc
gt gaaaaacc

cct gt gggca
cgcgttacaa

tgcagatatt
aggt t gggca
gt gggt caat
t gt cacgccg
act gaact gg
gcagtcttac
caccacgccg
t aaccacgcg
t gat gcggat
gaat ccgcac
aagccagaca
gggcgaacag
agat gcggac
aat ggact gg
gct cgact gg
taacct ct ct
agaggcagt ¢
gcgt gacaaa
t ccgcaaggt
gacgcgt ccg
cgatctcttt
tttggaaacg
t cagccgatt
caccgacatg
tgatcgcegtc
gcaaggcat a
gaagt cggcg
gcagcaggga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1812

3-82

3-82-1
3-82-2
3-82-3
3-82-4

3-82-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

82
AA
603

REGION 1..603
note=Q93VY4 ARATH Beta-glucuronidase

source 1..603

mol_type=protein
organism=Arabidopsis thaliana

MRPVETPTR El KKLDGLWA FSLDRENCG

RNYAGNVWYQ REVFI PKGAM GQRI VLRFDA
YVI AGKSVRI  TVCVNNELNW QT1 PPGWI T
NTVWDDI TWW THVAQDCNHA SVDWOVWANG
LWOPGEGYLY ELCVTAKSQT ECDI YPLRVG
LRGKGFDNVL MVHDHALNMDW | GANSYRTSH
LG GFEAGNK PKELYSEEAV NGETQQAHLQ
AREYFAPLAE ATRKLDPTRP | TCVNVMECD
AEKVLEKELL AWQEKLHQPI || TEYGVDTL
SAWGEQUMWN FADFATSQG  LRVGGNKKG
XQ

DQORWAESALQ ESRAI AVPGS
VTHYGKVWWN NQEVVEHQGG
DENGKKKQSY FHDFFNYAG

DVSVELRDAD QQWWATGQGT
| RSVAVKGEQ FLI NHKPFYF
YPYAEEM.DW ADEHG WI D
Al KELI ARDK NHPSVWMAS

AHTDTI SDLF DVLCLNRYYG
AGLHSMYTDM WSEEYQCAW.
FTRDRKPKSA AFLLQKRWIG

FNDQFADADI
YTPFEADVTP
HRSVMLYTTP
SGTLQVWNPH
TGFGRHEDAD
ETAAVGFNLS
ANEPDTRPQG
WWVQSGDLET
DMYHRVFDRV
MNFGEKPQQG

60

120
180
240
300
360
420
480
540
600
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/ 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/ 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 cggagat gct 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 cggagtt ggt aaagaat ga 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 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/ 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 t gat ct gcaa 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/ 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 t gagat gaag cact gt agct 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 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/ source 1..25
Qualifiers mol_type=other RNA
organism=unidentified
NonEnglishQualifier Value
3-100-5 Residues aat gcat gac aacact ggat 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 ccatccagct 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/ source 1..38
Qualifiers mol_type=other RNA
organism=unidentified
NonEnglishQualifier Value
3-102-5 Residues ggact ctgaa 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 gcatgcggcec 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 tctcccageg tgcgecat 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 agat caccct 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/ 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 accagt ccgg aggggagggc 20
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