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NOVEL COMPOSITIONS AND METHODS IN CANCER ASSOCIATED WITH
ALTERED EXPRESSION OF MCM3AP

The present application is a continuing application of U.S.S.N.s 09/747,377, filed December
22, 2000, 09/798,586, filed March 2, 2001 and 09/997,722, filed November 30, 2001, all of
which are expressly incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates o novel sequences for use in diagnosis and treatment of
cancer, especially carcinomas including breast cancer, as well as the use of the novel
compositions in screening methods.

BACKGROUND OF THE INVENTION

Oncogenes are genes that can cause cancer. Carcinogenesis can occur by a wide
variety of mechanisms, including infection of cells by viruses containing oncogenes,
activation of protooncogenes in the host genome, and mutations of protooncogenes and
tumor suppressor genes.

There are a number of viruses known to be involved in human cancer as well as in animall
cancer. Of particular interest here are viruses that do not contain oncogenes themselves;
these are slow-transforming retroviruses. They induce tumors by integrating into the host
genome and affecting neighboring protooncogenes in a variety of ways, including
promoter insertion, enhancer insertion, and/or fruncation of a protooncogene or tumor
suppressor gene. The analysis of sequences at or near the insertion sites led fo the
identification of a number of new protooncogenes.

With respect fo lymphoma and leukemia, murine leukemia retrovirus (MuLV), such as SL3-3
or Aky, is a potent inducer of fumors when inoculated into susceptible newborn mice, or
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when carried in the germline. A number of seguences have been identified as relevant in
the induction of lymphoma and leukemia by analyzing the insertion sites; see Sorensen et
al., J. of Virology 74:2161 {2000); Hansen et al., Genome Res. 10(2):237-43 (2000); Sorensen et
al., J. Virology 70:4063 (1996); Sorensen et al., J. Virology 67:7118 {1993); Joosten et al.,
Virology 268:308 (2000); and Li et al., Nature Genetics 23:348 (1999); all of which are
expressly incorporated by reference herein. '

Breast cancer is one of the most significant diseases that affects women. At the current
rate, American women have a 1 in 8 risk of developing breast cancer by age 95 (American
Cancer Society, 1992). Treatment of breast cancer at later stages is often futile and
disfiguring, making early detection a high priority in medical management of the disease.

MCMB3AP binds to the replication protein MCM3, and may facilitate nuclear localization of
MCM3. MCM3AP has been identified as an acetyliransferase which acetylates MCMS3;
chromatin-bound MCM3 is acetylated in vivo. The MCM3 acetylase, MCMB3AP, is also
chromatin-bound. If has been suggested that MCM3 acetylation is a novel pathway
which might regulate DNA replication.

Accordingly, it is an object of the invention o provide sequences involved in cancer and in

particular in oncogenesis and breast cancer.
SUMMARY OF THE INVENTION

In accordance with the objects outlined above, the present invention provides methods
for screening for compositions which modulate carcinomas, especially breast cancer. Also
provided herein are methods of inhibiting proliferation of a cell, preferably a breast cancer

cell. Methods of freatment of carcinomas, including diagnosis, are also provided herein.

In one aspect, a method of screening drug candidates comprises providing a cell that
expresses a carcinoma associated (CA) gene or fragments thereof, such as MCM3AP.
Preferred embodiments of CA genes are genes which are differentially expressed in
cancer cells, preferably lymphatic, breast, prostate or epithelial cells, compared to other
cells. Preferred embodiments of CA genes used in the methods herein include, but are not
limited to the nucleic acids selected from Table 1. The method further includes adding a
drug candidate fo the cell and determining the effect of the drug candidate on the

expression of the CA gene.

In one embodiment, the method of screening drug candidates includes comparing the

level of expression in the absence of the drug candidate 1o the level of expression in the



WO 03/079977 PCT/US03/08071

presence of the drug candidate.

Also provided herein is a method of screening for a bioactive agent capable of binding to
a CA protein (CAP), the method comprising combining the CAP and a candidate
bioactive agent, and determining the binding of the candidate agent to the CAP.

Further provided herein is a method for screening for a bioactive agent capable of
modulating the activity of a CAP. In one embodiment, the method comprises combining
the CAP and a candidate bioactive agent, and determining the effect of the candidate

agent on the bioactivity of the CAP.

Also provided is a method of evaluating the effect of a candidate carcinoma drug
comprising administering the drug to a patient and removing a cell sample from the
patient. The expression profile of the cell is then determined. This method may further
comprise comparing the expression profile of the patient to an expression profile of a
heathy individual.

In a further aspect, a method for inhibiting the activity of an CA protein is provided. In one
embodiment, the method comprises administering fo a patient an inhibitor of a CA protein
preferably selected from the group consisting of the sequences outlined in Table 1 or their

complements.

A method of neutralizing the effect of a CA protein, preferably a protein encoded by a
nucleic acid selected from the group of sequences outlined in Table 1, is also provided.
Preferably, the method comprises contacting an agent specific for said protein with said

protein in an amount sufficient to effect neutralization.

Moreover, provided herein is a biochip comprising a nucleic acid segment which encodes

a CA protein, preferably selected from the sequences outlined in Table 1.

Also provided herein is a method for diagnosing or determining the propensity to
carcinomas, especially breast cancer by sequencing at least one carcinoma or breast
cancer gene of an individual. In yet another aspect of the invention, a method is provided

for determining carcinoma including breast cancer gene copy number in an individual.

Novel sequences are also provided herein. Other aspects of the invention will become
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apparent o the skilled artisan by the following description of the invention.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 depicts mRNA expression of MCM3AP in breast cancer tissue compared with
expression in normal tissue. Samples 1-50 are breast cancer samples. Samples 51 and 52
are nhormdl tissue. Bars represent the mean of expression level. Error bars represent standard

deviation.
DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a number of sequences associated with carcinomas,
especially lymphoma, breast cancer or prostate cancer. The relatively fight linkage
between clonally-integrated proviruses and protooncogenes forms "provirus tagging”, in
which slow-fransforming retroviruses that act by an insertion mutation mechanism are used
to isolate protooncogenes. In some models, uninfected animals have low cancer rates,
and infected animals have high cancer rates. It is known that many of the retroviruses
involved do not carry fransduced host protooncogenes or pathogenic trans-acting viral
genes, and thus the cancer incidence must therefor be a direct consequence of proviral
integration effects into host protooncogenes. Since proviral integration is random, rare
integrants will "activate” host protooncogenes that provide a selective growth advantage,

and these rare events result in new proviruses at clonal stoichiomedtries in- tumors.

The use of oncogenic retroviruses, whose sequences insert into the genome of the host
organism resulting in carcinoma, allows the identification of host sequences involved in
carcinoma. These sequences may then be used in a number of different ways, including
diagnosis, prognosis, screening for modulators (including both agonists and antagonists),
antibody generation (for immunotherapy and imaging), etc. However, as will be
appreciated by those in the art, oncogenes that are identified in one type of cancer such
as breast cancer have a strong likelihood of being involved in other types of cancers as
well. Thus, while the sequences outlined herein are initially identified as correlated with

breast cancer, they can also be found in other types of cancers as well, outlined below.

Accordingly, the present invention provides nucleic acid and protein sequences that are

associated with carcinoma, herein fermed “carcinoma associated” or "CA" sequences. In



WO 03/079977 PCT/US03/08071

a preferred embodiment, the present invention provides nucleic acid and protein
sequences that are associated with carcinomas which originate in mammary tissue, which

are known as breast cancer sequences or "BA".

Suitable cancers which can be diagnosed or screened for using the methods of the
present invention include cancers classified by site or by histological type. Cancers
classified by site include cancer of the oral cavity and pharynx (lip, tongue, salivary gland,
floor of mouth, gum and other mouth, nasopharynx, tonsil, oropharynx, hypopharynx, other
oral/pharynx); cancers of the digestive system {esophagus; stomach; small intestine; colon
and rectum; anus, anal canal, and anorectum; liver; intrahepatic bile duct; gallbladder;
other biliary; pancreas; retroperitoneum; peritoneum, omentum, and mesentery; other
digestive); cancers of the respiratory system (nasal cavity, middle ear, and sinuses; larynx;
lung and bronchus; pleurg; trachea, mediastinum, and other respiratory); cancers of the
mesothelioma; bones and joints; and soft tissue, including heart; skin cancers, including
melanomas and other non-epithelial skin cancers; Kaposi's sarcoma and breast cancer;
cancer of the female genital system (cervix uteri; corpus uteri; uterus, nos; ovary; vaging;
vulva; and other female genital); cancers of the male genital system (prostate gland; testis;
penis; and other male genital); cancers of the urinary system (urinary bladder; kidney and
renal pelvis; ureter; and other urinary); cancers of the eye and orbit; cancers of the brain
and nervous system (brain; and other nervous system); cancers of the endocrine system
(thyroid gland and other endocrine, including thymus); cancers of the lymphomas
(hodgkin's disease and non-hodgkin's lymphomay), mulliple myeloma, and leukemias

{lymphocytic leukemia; myeloid leukemia; monocytic leukemia; and other leukemias).

Other cancers, classified by histological type, that may be associated with the sequences
of the invention include, but are not limited o, Neoplasm, malignant; Carcinoma, NOS;
Carcinoma, undifferentiated, NOS; Giant and spindle cell carcinoma; Small cell
carcinoma, NOS; Papillary carcinoma, NOS; Squamous cell carcinoma, NOS;
Lymphoepithelial carcinoma; Basal cell carcinoma, NOS; Pilomatrix carcinoma; Transitional
cell carcinoma, NOS; Papillary transitional cell carcinoma; Adenocarcinoma, NOS;
Gastrinoma, malignant; Cholangiocorc;nomo; Hepatocellular carcinoma, NOS; Combined
hepatocellular carcinoma and cholangiocarcinoma; Trabecular adenocarcinoma;
Adenoid cystic carcinoma; Adenocarcinoma in adenomatous polyp; Adenocarcinoma,
familial polyposis coli; Solid carcinoma, NOS; Carcinoid Tumor,.mclignqn‘r; Branchiolo-
alveolar adenocarcinoma;: Papillary adenocarcinoma, NOS; Chromophobe carcinoma;

Acidophil carcinoma; Oxyphilic adenocarcinoma; Basophil carcinoma; Clear cell
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adenocarcinoma, NOS; Granular cell carcinoma; Follicular adenocarcinoma, NOS;
Papillary and follicular adenocarcinoma; Nonencapsulating sclerosing carcinoma;
Adrenal cortical carcinoma; Endometroid carcinoma; Skin appendage carcinoma;
Apocrine adenocarcinoma; Sebaceous adenocarcinoma; Ceruminous adenocarcinoma;
Mucoepidermoid carcinoma; Cystadenocarcinoma, NOS; Papiliary cystadenocarcinoma,
NOS; Papillary serous cystadenocarcinoma; Mucinous cystadenocarcinoma, NOS;
Mucinous adenocarcinoma; Signet ring cell carcinoma; Infilirating duct carcinoma;
Medullary carcinoma, NOS; Lobular carcinoma; Inflammatory carcinoma; Paget”s disease,
mammary; Acinar cell carcinoma; Adenosquamous carcinoma; Adenocarcinoma w/
squamous metaplasia; Thymoma, malignant; Ovarian stromal tumor, malignant; Thecoma,
malignant; Granulosa cell tumor, malignant; Androblastoma, malignant; Sertoli cell
carcinoma; Leydig cell fumor, malignant; Lipid cell tumor, malignant; Paraganglioma,
malignant; Exira-mammary paraganglioma, malignant; Pheochromocytoma;
Glomangiosarcoma; Malignant melanoma, NOS; Amelanotic melanoma; Superiicial
spreading melanoma; Malig melanoma in giant pigmented nevus; Epithelioid cell
melanoma; Blue nevus, malignant; Sarcoma, NOS; Fibrosarcoma, NOS; Fibrous
“histiocytoma, malignant; Myxosarcoma; Liposarcoma, NOS; Leiomyosarcoma, NOS;
Rhabdomyosarcoma, NOS; Embryonal rhabdomyosarcoma; Alveolar rhabdomyosarcoma;
Stromal sarcoma, NOS; Mixed tumor, malignant, NOS; Mullerion mixed tumor;
Nephroblastoma; Hepatoblastoma; Carcinosarcoma, NOS; Mesenchymoma, malignant;
Brenner fumor, malignant; Phyllodes tumor, malignant; Synovial sarcoma, NOS;
Mesothelioma, malignant; Dysgerminoma; Embryonal carcinoma, NOS; Teratoma,
malighant, NOS; Struma ovarii, malignant; Choriocarcinoma; Mesonephroma, malignant;
Hemangiosarcoma; Hemangioendothelioma, malignant; Kaposi's sarcoma;
Hemangiopericytoma, malignant; Lymphangiosarcoma; Osteosarcoma, NOS;
Juxtacortical osteosarcoma; Chondrosarcoma, NOS; Chondroblastoma, malignant;
Mesenchymal chondrosarcoma; Giant cell tumor of bone; Ewing's sarcoma; Odontogenic
tumor, malignant; Ameloblastic odontosarcoma; Ameloblastoma, malignant; Ameloblastic
fibrosarcoma; Pinealoma, malignant; Chordoma; Glioma, malignant; Ependymoma, NOS;
Astrocytoma, NOS; Protoplasmic astrocytoma; Fibrillary astrocytoma; Astroblastoma;
Glioblastoma, NOS; Oligodendroglioma, NOS; Oligodendroblastoma; Primitive
neuroectodermal; Cerebellar sarcoma, NOS; Ganglioneuroblastoma; Neuroblastoma, NOS;
Retinoblastoma, NOS; Olfactory neurogenic tumor; Meningioma, malighant;
Neurofibrosarcoma; Neurlemmoma, malignant; Granular cell tumor, malignant; Malignant
lymphoma, NOS; Hodgkin's disease, NOS; Hodgkin's; paragranuloma, NOS; Malignant

'Iymphomo, small lymphocytic; Malignant lymphoma, large cell, diffuse; Malignant
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lymphoma, follicular, NOS; Mycosis fungoides; Other specified non-Hodgkin's lymphomas;
Malignant histiocytosis; Multiple myeloma; Mast cell sarcoma; Immunoproliferative small
intestinal disease; Leukemia, NOS; Lymphoid leukemia, NOS; Plasma cell leukemia;
Erythroleukemia; Lymphosarcoma cell leukemia; Myeloid leukemia, NOS; Basophilic
leukemia; Eosinophilic Ieukemio;‘Monocy’ric leukemia, NOS; Mast cell leukemia;

Megakaryoblastic leukemia; Myeloid sarcoma; and Hairy cell leukemia.

In addition, the genes may be involved in other diseases, such as but not limited to

diseases associated with aging or neurodegenerative diseases.

Association in this context means that the nucleotide or protein sequences are either
differentially expressed, activated, inactivated or altered in carcinomas as compared to
normal fissue. As outlined below, CA sequences include those that are up-regulated (i.e.
expressed at a higher level), as well as those that are down-regulated {i.e. expressed at a
lower level), in carcinomas. CA sequences also include sequences which have been -
altered (i.e., fruncated sequences or sequences with substitutions, deletions or insertions,
.including point mutations) and show either the same expression profile or an altered profile.
In a preferred embodiment, the CA sequences are from humans; however, as will be
appreciated by those in the art, CA sequences from other organisms may be useful in
animal models of disease and drug evaluation; thus, other CA sequences are provided,
from vertebrates, including mammals, including rodents {rais, mice, hamsters, guinea pigs,
etc.), primates, farm animals (including sheep, goats, pigs, cows, horses, etc). In some
cases, prokaryotic CA sequences may be useful. CA sequences from other organisms may

be obtained using the techniques outlined below.

CA sequences can include both nucleic acid and amino acid sequences. In a preferred
embodiment, the CA sequences are recombinant nucleic acids. By the term
"recombinant nucleic acid" herein is meant nucleic acid, originally formed in vitro, in
general, by the manipulation of nucleic acid by polymerases and endonucleases, in a
form not normally found in nature. Thus an isolated nucleic acid, in a linear form, or an
expression vector formed in vitro by ligating DNA molecules that are not normally joined,
are both considered recombinant for the purposes of this invention. It is understood that
once a recombinant nucleic acid is made and reintroduced into a host cell or organism, it
will replicate non-recombinantly, i.e. using the in vivo cellular machinery of the host cell
rather than in vitro manipulations; however, such nucleic acids, once produced

recombinantly, although subsequently replicated non-recombinantly, are still considered
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recombinant for the purposes of the invention.

Similarly, a "recombinant protein” is a protein made using recombinant techniques, i.e.
through the expression of a recombinant nucleic acid as depicted above. A recombinant
protein is distinguished from naturally occurring protein by at least one or more
characteristics. For example, the protein may be isolated or purified away from some or dll
of the proteins and compounds with which it is normally associated in its wild type host,
and thus may be substantially pure. For example, an isolated protein is unaccompanied
by at least some of the material with which it is normally associated in its natural state,
preferably constituting at least about 0.5%, more preferably at least about 5% by weight of
the total protein in a given sample. A substantially pure protein comprises at least about
75% by weight of the fotal protein, with at least about 80% being preferred, and at least
about 90% being particularly preferred. The definition includes the production of an CA
protein from one organism in a different organism or host cell. Alternatively, the protein
may be made at a significantly higher concentration than is normally seen, through the
use of an inducible promoter or high expression promoter, such that the protein is made at
increased concentration levels. Alternatively, the protein may be in a form not normally
found in nature, as in the addition of an epitope tag or amino acid substitutions, insertions

and deletions, as discussed below.

In a prefetred embodiment, the CA sequences are nucleic acids. As will be appreciated
by those in the art and is more fully outlined below, CA sequences are useful in a variety of
applications, including diagnostic applications, which will detect naturally occurring
nucleic acids, as well as screening applications; for example, biochips comprising nucleic
acid probes to the CA sequences can be generated. In the broadest sense, then, by
*nucleic acid" or "oligonucleotide” or grammatical equivalents herein means at least fwo
nucleotides covalently linked together. A nucleic acid of the present invention will
generdlly contain phosphodiester bonds, although in some cases, as outlined below (for
example in antisense applications or when a candidate agent is a nucleic acid), nucleic
acid andlogs may be used that have alternate backbones, comprising, for exomplé,
phosphoramidate (Beaucage et al., Tetrahedron 49(10):1925 {1993) and references therein;
Letsinger, J. Org. Chem. 35:3800 (1970); Sprinzl et al., Eur. J. Biochem. 81:579 {1977); Letsinger
et al., Nucl. Acids Res. 14:3487 (1986); Sawai et al, Chem. Lett. 805 (1984), Letsinger et al., J.
Am., Chem. Soc. 110:4470 (1988); and Pauwels et al., Chemica Scripta 26:141 91986}),
phosphorothioate (Mag et al., Nucleic Acids Res. 19:1437 (1991); and U.S. Patent No.
5,644,048), phosphorodithioate (Briv et al., J. Am. Chem. Soc. 111:2321 (1989), O-
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methylphophoroamidite linkages (see Eckstein, Oligonucleotides and Analogues: A
Practical Approach, Oxford University Press), and peptide nucleic acid backbones and
linkages (see Egholm, J. Am. Chem. Soc. 114:1895 (1992); Meier et al., Chem. Int. Ed. Engl.
31:1008 (1992); Nielsen, Nature, 365:566 (1993); Carlsson et al., Nature 380:207 (1996), ali of
which are incorporated by reference). Other analog nucleic acids include those with
positive backbones (Denpcy et al., Proc. Natl. Acad. Sci. USA 92:6097 (1995); non-ionic
backbones (U.S. Patent Nos. 5,386,023, 5,637,684, 5,602,240, 5,216,141 and 4,469,863;
Kiedrowshi et al., Angew. Chem. Intl. Ed. English 30:423 (1991); Letsinger et al., J. Am. Chem.
Soc. 110:4470 (1988); Letsinger et al., Nucleoside & Nucleotide 13:1597 (1994); Chapters 2
and 3, ASC Symposium Series 580, "Carbohydrate Modifications in Antisense Research”, Ed.
Y.S. Sanghui and P. Dan Cook; Mesmaeker et al., Bioorganic & Medicinal Chem. Lett. 4:395
(1994); Jeffs et al., J. Biomolecular NMR 34:17 (1994); Tetrahedron Lett. 37:743 (1996)) and
non-ribose backbones, including those described in U.S. Patent Nos. 5,235,033 and
5,034,506, and Chapters 6 and 7, ASC Symposium Series 580, "Carbohydrate Modifications
in Antisense Research”, Ed. Y.S. Sanghui and P. Dan Cook. Nucleic acids containing one or
more carbocyclic sugars are also included within one definition of nucleic acids (see
Jenkins et al., Chem. Soc. Rev. {1995) pp169-176). Several nucleic acid analogs are
described in Rawls, C & E News June 2, 1997 page 35. All of these references aré hereby
expressly incorporated by reference. These modifications of the ribose-phosphate
backbone may be done for a variety of reasons, for example to increase the stability and
half-life of such molecules in physiological environments for use in anti-sense applications

or as probes on a biochip.

As will be appreciated by those in the art, all of these nucleic acid analogs may find use in
the present invention. In addition, mixtures of naturally occurring nucleic acids and
analogs can be made; alternatively, mixtures of different nucleic acid analogs, and

mixtures of naturally occurring nucleic acids and analogs may be made.

The nucleic acids may be single stranded or double stranded, as specified, or contain
portions of both double stranded or single stranded sequence. As will be appreciated by
those in the art, the depiction of a single strand "Watson" also defines the sequence of the
other strand "Crick"; thus the sequences described herein also includes the complement of
the sequence. The nucleic acid may be DNA, both genomic and cDNA, RNA or a hybrid,
where the nucleic acid contains any combination of deoxyribo- and ribo-nucleotides, and
any combination of bases, including uracil, adenine, thymine, cytosine, guanine, inosine,

xanthine hypoxanthine, isocytosine, isoguanine, etc. As used herein, the term “nucleoside”
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includes nucleotides and nucleoside and nucleotide analogs, and modified nucleosides
such as amino modified nucleosides. In addition, "nucleoside” includes non-naturally
occurring andlog structures. Thus for example the individual units of a peptide nucleic

acid, each containing a base, are referred to herein as a nucleoside.

An CA sequence can be initially identified by substantial nucleic acid and/or amino acid
sequence homology to the CA sequences outlined herein. Such homology can be based
upon the overall nucleic acid or amino acid sequence, and is generally determined as

outlined below, using either homology programs or hybridization conditions.

The CA sequences of the invention were initially identified as described herein; basically,
infection of mice with murine leukemia viruses (MLV) resulted in lymphoma. The
sequences were subsequently validated by determining expression levels of the gene

product, i.e. mRNA, in breast cancer samples.

The CA sequences outlined herein comprise the insertion sites for the virus. In generdl, the
refrovirus can cause carcinomas in three basic ways: first of all, by inserting upstream of a
normally silent host gene and activating it (e.g. promoter insertion); secondly, by fruncating
a host gene that leads to oncogenesis; or by enhancing the transcription of a neighboring
gene. For example, retrovirus enhancers, including SL3-3, are known to act on genes up to

approximately 200 kilobases of the insertion site.

In a preferred embodiment, CA sequences are those that are up-regulated in carcinomas;
that is, the expression of these genes is higher in carcinoma tissue as compared o normal
fissue of the same differentiation stage. "Up-regulation” as used herein means at least
about 50%, more preferably at least about 100%, more preferably at least about 150%,
more preferably, at least about 200%, with from 300 to at least 1000% being especially

preferred.

In a preferred embodiment, CA sequences are those that are down-regulated in
carcinomas; that is, the expression of these genes is lower in carcinoma fissue as
compared o normal | tissue of the same differentiation stage. “Down-reguiation” as used
herein means at least about 50%, more preferably at least about 100%, more preferably at
least about 150%, more preferably, at least about 200%, with from 300 to at least 1000%

being especially preferred.

10
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In a preferred embodiment, CA sequences are those that are altered but show either the
same expression profile or an altered profile as compared to normal lymphoid fissue of the
same differentiation stage. "Altered CA sequences” as used herein refers to sequences

which are truncated, contain insertions or contain point mutations.

CA proteins of the pre;en’r invention may be classified as secreted proteins,

fransmembrane proteins or intracellular proteins.

In a preferred embodiment the CA protein is an infracellular protein. Intracellular proteins
may be found in the cytoplasm and/or in the nucleus. Infracellular proteins are involved in
all aspects of cellular function and replication {including, for example, signaling pathways);
aberrant expression of such proteins results in unregulated or disregulated cellular
processes. For example, many intracellular proteins have enzymatic activity such as
protein kinase activity, protein phosphatase activity, protease activity, nucleotide cyclase
activity, polymerase activity and the like. Intracellular proteins also serve as docking
proteins that are involved in organizing complexes of proteins, or targeting proteins to
various subcellular localizations, and are involved in maintaining the structural integrity of

organelles.

An increasingly appreciated concept in characterizing intracellular proteins is the
presence in the proteins of one or more motifs for which defined functions have been
attributed. In addition to the highly conserved sequences found in the enzymatic domain
of proteins, highly conserved sequences have been identified in proteins that are involved
in protein-protein interaction. For example, Src-homology-2 (SH2) domains bind tyrosine-
phosphorylated targets in a sequence dependent manner. PTB domains, which are
distinct from SH2 domains, also bind tyrosine phosphorylated targetfs. SH3 domains bind fo
proline-rich targets. In addition, PH domains, tetratricopeptide repeats and WD domains to
name only a few, have been shown to mediate protein-protein interactions. Some of
these may also be involved in binding to phospholipids or other second messengers. As will
be appreciated by one of ordinary skill in the art, these motifs can be identified on the
basis of primary sequence; thus, an analysis of the sequence of proteins may provide
insight into both the enzymatic potential of the molecule and/or molecules with which the

protein may associafe.

In a preferred embodiment, the CA sequences are fransmembrane proteins.

Transmembrane proteins are molecules that span the phospholipid bilayer of a cell. They

i1
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may have an intracellular domain, an extracellular domain, or both. The infracellular
domains of such proteins may have a number of functions including Thosé already
described for infracellular proteins. For example, the intracellular domain may have
enzymatic activity and/or may serve as a binding site for additional proteins. Frequently
the infracellular domain of transmembrane proteins serves both roles. For example certain
receptor tyrosine kinases have both protein kinase activity and SH2 domains. In addition,
autophosphorylation of tyrosines on the receptor molecule itself, creates binding sites for

additional SH2 domain containing proteins.

Transmemibrane proteins may contain from one to many transmembrane domains. For
example, receptor tyrosine kinases, certain cytokine receptors, receptor guanylyl cyclases
and receptor serine/threonine protein kinases contain a single fransmembrane domain.
However, various other proteins including channels and adenylyl cyclases contain
numerous tfransmembrane domains. Many important cell surface receptors are classified as
“seven tfransmembrane domain” proteins, as they contain 7 membrane spanning regions.
Important fransmembrane protein receptors include, but are not limited to insulin receptor,
insulin-like growth factor receptor, human growth hormone receptor, glucose fransporters,
fransferrin receptor, epidermal growth factor receptor, low density lipoprotein receptor,
epidermal growth factor receptor, leptin receptor, interleukin receptors, e.g. IL-1 receptor,

IL-2 receptor, etc.

Characteristics of transmembrane domains include approximately 20 consecutive
hydrophobic amino acids that may be followed by charged amino acids. Therefore, upon
analysis of the amino acid sequence of a particular protein, the locdlization and number of

fransmembrane domains within the protein may be predicted.

The extracellular domains of fransmemibrane proteins are diverse; however, conserved
motifs are found repeatedly among various exfracellular domains. Conserved structure
and/or functions have been ascribed to different extracellular motifs. For exomplé,
cytokine receptors are characterized by a cluster of cysteines and @ WSXWS (W=
tryptophan, S= serine, X=any amino acid) {SEQ ID NO:7) motif. iImmunoglobulin-like
domains are highly conserved. Mucin-like domains may be involved in cell adhesion and

leucine-rich repeats participate in protein-protein interactions.

Many exiracellular domains are involved in binding to other molecules. In one aspect,

extracellular domains are receptors. Factors that bind the receptor domain include
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circulating ligands, which may be peptides, proteins, or small molecules such as adenosine
and the like. For example, growth factors such as EGF, FGF and PDGF are circulatfing
growth factors that bind to their cognate receptors to initiate a variety of cellular
responses. Other factors include cytokines, mitogenic factors, neurotrophic factors and the
like. Exiracellular domains also bind to cell-associated molecules. In this respect, they
mediate cell-cell interactions. Cell-associated ligands can be tethered to the cell for
example via a gchosylbhospho’ridylinosi’rol (GPI) anchor, or may themselves be
fransmembrane proteins. Extracellular domains also associate with the extraceliular matrix

and confribute to ‘rhé maintenance of the cell sfructure.

CA proteins that are transmembrane are particularly preferred in the present invention as
they are good targets forimmunotherapeutics, as are described herein. In addition, as

outlined below, transmembrane proteins can be also useful in imaging modailities.

It will also be appreciated by those in the art that a transmembrane protein can be made
soluble by removing transmemibrane sequences, for example through recombinant
methods. Furthermore, fransmembrane protfeins that have been made soluble can be
made to be secreted through recombinant means by adding an appropriate signal

sequence.

In a preferred embodiment, the CA proteins are secreted proteins; the secretion of which
can be either constitutive or regulated. These proteins have a signal peptide or signal
sequence that targets the molecule to the secretory pathway. Secreted proteins are
involved in numerous physiological events; by virtue of their circulating nature, they serve
to transmit signals to various other cell types. The secreted protein may function in an
auvtocrine manner (acting on the cell that secreted the factor), a paracrine manner
(acting on cells in close proximity to the cell that secreted the factor) or an endocrine
manner (acting on cells af a distance). Thus secreted molecules find use in modulating or
altering numerous aspects of physiology. CA proteins that are secreted proteins are
particularly preferred in the present invention as they serve as good targets for diagnostic

markers, for example for blood tests.

An CA sequence is initially identified by substantial nucleic acid and/or amino acid
sequence homology to the CA sequences outlined herein. Such homology can be based
upon the overall nucleic acid or amino acid sequence, and is generally determined as

outlined below, using either homology programs or hybridization conditions.
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As used herein, a nucleic acid is a "CA nucleic acid" if the overall homology of the nucleic
acid sequence to one of the nucleic acids of Table 1 is preferably greater than about 75%,
more preferably greater than about 80%, even more preferably greater than about 85%
and most preferably greater than 90%. In some embodiments the homology will be as high
as about 93 to 95 or 98%. In a preferred embodiment, the sequences which are used to
determine sequence identity or similarity are selected from those of the nucleic acids of
Table 1. In another embodiment, the sequences are naturally occurring allelic variants of
the sequences of the nucleic acids of Table 1. In another embodiment, the sequences are

sequence variants as further described herein.

Homology in this context means sequence similarity or identity, with identity being
preferred. A preferred comparison for homology purposes is fo compare the sequence
containing sequencing errors to the correct sequence. This homology will be determined
using standard techniques known in the art, including, but not limited fo, the local
homology algorithm of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology
alignment algorithm of Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), by the search for
similarity method of Pearson & Lipman, PNAS USA 85:2444 (1988), by computerized
implementations of these algorithms (GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin
Genelics Software Package, Genetics Computer Group, 575 Science Drive, Madison, WI),
the Best Fit sequence program described by Devereux et al., Nucl. Acid Res. 12:387-395
(1984}, preferably using the default settings, or by inspection.

One example of a useful algorithm is PILEUP. PILEUP creates a multiple sequence
alignment from a group of related sequences using progressive, pairwise alignments. It
can dlso plot a tree showing the clustering relationships used to create the alignment.
PILEUP uses a simplification of the progressive alignment method of Feng & Doolittle, J. Mol.
Evol. 35:351-340 (1987); the method is similar to that described by Higgins & Sharp CABIOS
5:151-153 (1989). Useful PILEUP parameters including a default gap weight of 3.00, a
default gap length weight of 0.10, and weighted end gaps.

Another example of a useful algorithm is the BLAST algorithm, described in Altschul et al., J.
Mol. Biol. 215, 403-410, (1990) and Karlin et al., PNAS USA 90:5873-5787 (1993). A particularly
useful BLAST program is the WU-BLAST-2 program which was obtained from Altschul et al.,
Methods in Enzymology, 266: 460-480 (1996); http://blast.wustl]. WU-BLAST-2 uses several

search parameters, most of which are set to the default values. The adjustable parameters
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are set with the following values: overlap span =1, overlap fraction = 0.125, word threshold
(T) = 11. The HSP S and HSP S2 parameters are dynamic values and are established by the
program itself depending upon the composition of the particular sequence and
composition of the particular database against which the sequence of interest is being
searched; however, the values may be adjusted to increase sensitivity. A % amino acid
sequence identity value is determined by the number of matching identical residues
divided by the total number of residues of the "longer” sequence in the aligned region. The
"longer” sequence is the one having the most actual residues in the aligned region (gaps

infroduced by WU-Blast-2 to maximize the alignment score are ignored).

Thus, "percent (%) nucleic acid sequence identity" is defined as the percentage of
nucleotide residues in a candidate sequence that are identical with the nucleotide
residues of the nucleic acids of Table 1. A preferred method utilizes the BLASTN module of
WU-BLAST-2 set to the default parameters, with overlap span and overlap fraction set to 1

and 0.125, respectively.

The alignment may include the introduction of gaps in the sequences to be aligned. In
addition, for sequences which contain either more or fewer nucleotides than those of the
nucleic acids of Table 1, it is understood fhm‘ the percentage of homology will be
determined based on the number of homologous nucleosides in relation to the total
number of nucleosides. Thus, for example, homology of sequences shorter than those of
the sequences identified herein and as discussed below, will be determined using the

number of nucleosides in the shorter sequence.

In one embodiment, the nucleic acid homology is determined through hybridization
studies. Thus, for example, nucleic acids which hybridize under high stringency to the
nucleic acids identified in the figures, or their complements, are considered CA
sequences. High stringency conditions are known in the art; see for example Maniatis et
al., Molecular Cloning: A Laboratory Manual, 2d Edition, 1989, and Short Protocols in
Molecular Biology, ed. Ausubel, et al., both of which are hereby incorporated by
reference. Stringent conditions are sequence-dependent and will be different in different
circumstances. Longer sequences hybridize specifically at higher femperatures. An
extensive guide to the hybridization of nucleic acids is found in Tijssen, Techniques in
Biochemistry and Molecular Biology--Hybridization with Nucleic Acid Probes, "Overview of
principles of hybridization and the strategy of nucleic acid assays” (1993). Generally,

stringent conditions are selected to be about 5-10°C lower than the thermal melting point
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{Tm) for the specific sequence at a defined ionic strength pH. The Tm is the temperature
(under defined ionic strength, pH and nucleic acid concentration) at which 50% of the
probes complementary to the target hybridize fo the target sequence at equilibrium (as
the target sequences are present in excess, at Tm, 50% of the probes are occupied at
equilibrium). Stringent conditions will be those in which the salt concentration is less than
about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion concentration (or other
salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes (e.g. 10 to
50 nucleotides) and at least about 60°C for long probes (e.g. greater than 50 nucleotides).
Stringent conditions may also be achieved with the addition of destabilizing agents such as

formamide.

In another embodiment, less stringent hybridization conditions are used; for example,
moderate or low stringency conditions may be used, as are known in the art; see Maniatis

and Ausubel, supra, and Tijssen, supra.

In addition, the CA nucleic acid sequences of the invention are fragments of larger genes,
i.e. they are nucleic acid segments. Alternatively, the CA nucleic acid sequences can
serve as indicators of oncogene position, for example, the CA sequence may.be an
enhancer that activates a protooncogene. "Genes" in this context includes coding
regions, non-coding regions, and mixtures of coding and non-coding regions. Accordingly,
as will be appreciated by those in the art, using the sequences provided herein, additional
sequences of the CA genes can be obtained, using techniques well known in the art for
cloning either longer sequences or the full length sequences; see Maniatis et al., and
Ausubel, et al,, supra, hereby expressly incorporated by reference. In general, this is done

using PCR, for example, kinetic PCR.

Once the CA nucleic acid is identified, it can be cloned and, if necessary, its constituent
parts recombined to form the entire CA nucleic acid. Once isolated from its natural
source, e.g., contained within a plasmid or other vector or excised therefrom as a linear
nucleic acid segment, the recombinant CA nucleic acid can be further used as a probe to
identify and isolate other CA nucleic acids, for example additional coding regions. It can
also be used as a "precursor” nucleic acid to make modified or variant CA nucleic acids

and proteins.

Thé CA nucleic acids of the present invention are used in several ways. In a first

embodiment, nucleic acid probes to the CA nucleic acids are made and aftached to

16



WO 03/079977 PCT/US03/08071

biochips to be used in screening and diagnostic methods, as outlined below, or for
administration, for example for gene therapy and/or antisense applications. Alternatively,
the CA nucleic acids that include coding regions of CA proteins can be put into expression
vectors for the expression of CA proteins, again either for screening purposes or for

adminisfration to a patient.

In a preferred embodiment, nucleic acid probes to CA nucleic acids (both the nucleic
acid sequences outlined in the figures and/or the complements thereof) are made. The
nucleic acid probes attached to the biochip are designed to be substantially
complementary to the CA nucleic acids, i.e. the target sequence (either the target
sequence of the sample or fo other probe sequences, for example in sandwich assays),
such that hybridization of the target sequence and the probes of the present invention
occurs. As outlined below, this complementarity need not be perfect; there may be any
number of base pair mismatches which will interfere with hybridizoﬁon between the target
sequence and the single stranded nucleic acids of the present invention. Howéver, if the
number of mutations is so great that no hybridization can occur under even the least
stringent of hybridization conditions, the sequence is not a complementary target
sequence. Thus, by "substantially complementary” herein is meant that the probes are
sufficiently complementary fo the target sequences o hybridize under normal reaction

conditions, particularly high stringency conditions, as outlined herein.

A nucleic acid probe is generally single stranded but can be partially single and partially
double stranded. The strandedness of the probe is dictated by the structure, composition,
and properties of the target sequence. In general, the nucleic acid probes range from
about 8 o about 100 bases long, with from about 10 to about 80 bases being preferred,
and from about 30 o about 50 bases being particularly preferred. That is, generally whole
genes are not used. In some embodiments, much longer nucleic acids can be used, up to

hundreds of bases.

In a preferred embodiment, more than one probe per sequence is used, with either
overlapping probes or probes to different sections of the target being used. That is, two,
three, four or more probes, with three being preferred, are used to build in a redundancy
for a particular target. The probes can be overlapping (i.e. have some sequence in

common), or separate.

As will be appreciated by those in the art, nucleic acids can be attached or immobilized

17



WO 03/079977 PCT/US03/08071

to a solid support in a wide variety of ways. By “immobilized” and grammatical equivalents
herein is meant the association or binding between the nucleic acid probe and the solid
support is sufficient to be stable under the conditions of binding, washing, analysis, and
removal as outlined below. The binding can be covalent or non-covalent. By “non-
covalent binding" and grammatical equivalents herein is meant one or more of either
electrostatic, hydrophilic, and hydrophobic interactions. Included in non-covalent binding
is the covalent attachment of a molecule, such as, sireptavidin fo the support and the
non-covalent binding of the biotinylated probe to the streptavidin. By "covalent binding"
and grammatical equivalents herein is meant that the two moieties, the solid support and
the probe, are attached by at least one bond, including sigma bonds, pi bonds and
coordination bonds. Covalent bonds can be formed direcily between the probe and the
solid support or can be formed by a cross linker or by inclusion of a specific reactive group
on either the solid support or the probe or both molecules. Immobilization may also involve

a combination of covalent and non-covalent interactions.

In general, the probes are attached to the biochip in a wide variety of ways, as will be
appreciated by those in the art. As described herein, the nucleic acids can either be
synthesized first, with subsequent attachment to the biochip, or can be directly synthesized

on the biochip.

The biochip comprises a suitable solid subsirate. By “substrate” or “solid support” or other
grammatical equivalents herein is meant any material that can be modified to contain
discrete individual sites appropriate for the attachment or association of the nucleic acid
probes and is amenable to at least one detection method. As will be appreciated by
those in the art, the number of possible substrates are very large, and include, but are not
limited fo, glass and modified or functionalized glass, plastics (including acrylics,
polystyrene and copolymers of styrene and other materials, polypropylene, polyethylene,
polybutylene, polyurethanes, Teflon™, etc.), polysaccharides, nylon or nitrocellulose,
resins, silica or silica-based materials including silicon and modified silicon, carbon, metals,
inorganic glasses, etc. In general, the substrates allow optical detection and do not

appreciably fluoresce.

In a preferred embodiment, the surface of the biochip and the probe may be derivatized
with chemical functional groups for subsequent attachment of the two. Thus, for example,
the biochip is derivatized with a chemical functional group including, but not limited 1o,

amino groups, carboxy groups, oxo groups and thiol groups, with amino groups being
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particularly preferred. Using these functional groups, the probes can be attached using
functional groups on the probes. For example, nucleic acids containing amino groups can
be attached to surfaces comprising amino groups, for example using linkers as are known
in the art; for example, homo-or hetero-bifunctional linkers as are well known (see 1994
Pierce Chemical Company catalog, technical section on cross-linkers, pages 155-200,
incorporated herein by reference). In addition, in some cases, additional linkers, such as

alkyl groups (including substituted and heteroalkyl groups) may be used.

In this embodiment, the oligonucleotides are synthesized as is known in the arf, and then
attached to the surface of the solid support. As will be appreciated by those skilled in the
art, either the 5' or 3' terminus may be attached to the solid support, or attachment may

be via an internal nucleoside.

In an additional embodiment, the immobilization to the solid support may be very strong,
yet non-covalent. For example, biotinylated oligonucleotides can be made, which bind to

surfaces covalently coated with streptavidin, resulting in attachment.

Alternatively, the oligonucleotides may be synthesized on the surface, as is known in the
art. For example, photoactivation techniques utilizing photopolymerization compounds
and techniques are used. In a preferred embodiment, the nucleic acids can be
synthesized in situ, using well known photolithographic techniques, such as those described
in WO 95/25116; WO 95/35505; U.S. Patent Nos. 5,700,637 and 5,445,934; and references
cited within, all of which are expressly incorporated by reference; these methods of

attachment form the basis of the Affymetrix GeneChip technology.

In addition fo the solid-phase technology represented by biochip arrays, gene expression
can also be quantified using liguid-phase arrays. One such system is kinetic polymerase
chain reaction (PCR). Kinetic PCR allows for the simultaneous amplification and t
guantification of specific nucleic acid sequences. The specificity is derived from synthetic
oligonucleotide primers designed to preferentially adhere 1o single-stranded nucleic acid
sequences bracketing the target site. This pair of oligonucleotide primers form specific,
non-covalently bound complexes on each strand of the target sequence. These
complexes facilitate in vifro transcription of double-stranded DNA in opposite orientations.
Temperature cycling of the reaction mixture creates a continuous cycle of primer binding,
franscription, and re-melting of the nucleic acid to individual strands. The result is an

exponential increase of the target dsDNA product. This product can be quantified in real
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fime either through the use of an intercalating dye or a sequence specific probe. SYBR®
Greene |, is an example of an intercalating dye, that preferentially binds to dsDNA resulting
in a concomifant increase in the fluorescent signal. Sequence specific probes, such as
used with TagMan® technology, consist of a fluorochrome anda qguenching molecule
covalently bound to opposite ends of an oligonucleotide. The probe is designed to
selectively bind the target DNA sequence between the two primers. When the DNA
strands are synthesized during the PCR reaction, the fluorochrome is cleaved from the
probe by the exonuclease activity of the polymerase resulting in signal dequenching. The
probe signaling method can be more specific than the intercalating dye method, but in
each case, signal strength is proportional to the dsDNA product produced. Each type of
quantification method can be used in mulii-well liquid phase arrays with each well
representing primers and/or probes specific to nucleic acid sequences of interest. When
used with messenger RNA preparations of fissues or cell lines, and an array of probe/primer
reactions can simulfaneously quantify the expression of multiple gene products of interest.
See Germer, S., et al., Genome Res. 10:258-266 (2000); Heid, C. A., et al., Genome Res. 6,
986-994 (1996).

In a preferred embodimém‘, CA nucleic acids encoding CA proteins are used to make a
variety of expression vectors to express CA proteins which can then be used in screening
assays, as described below. The expression vectors may be either self-replicating
extrachromosomal vectors or vectors which integrate into a host genome. Generally,
these expression vectors include transcriptional and translational regulatory nucleic acid
operably linked to the nucleic acid encoding the CA protein. The term "control
sequences" refers to DNA sequences necessary for the expression of an operably linked
coding sequence in a particular host organism. The control sequences that are suitable for
prokaryotes, for example, include a promoter, optionally an operator sequence, and a
ribosome binding site. Eukaryotic cells are known 1o utilize promoters, polyadenylation

signals, and enhancers.

Nucleic acid is "operably linked" when it is placed into a functional relationship with
another nucleic acid sequence. For example, DNA for a presequence or secretory leader
is operably linked to DNA for a polypeptide if it is expressed as a preprotein that
parficipates in the secretion of the polypeptide; a promoter or enhancer is operably linked
to a coding sequence if it affects the transcription of the sequence; or a ribosome binding
site is operably linked to a coding sequence if it is positioned so as to facilitate translation.

Generdlly, "operably linked" means that the DNA sequences being linked are contiguous,
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and, in the case of a secretory leader, contiguous and in reading phase. However,
enhancers do not have to be contiguous. Linking is accomplished by ligation at
convenient restriction sites. If such sites do not exist, synthetic oligonucleotide adaptors or
linkers are used in accordance with conventional practice. The transcriptional and
translational regulatory nucleic acid will generally bé appropriate to the host cell used to
express the CA protein; for example, transcriptional and translational regulatory nucleic
acid sequences from Bacillus are preferably used to express the CA protein in Bacillus.
Numerous types of appropriate expression vectors, and suitable regulatory sequences are

known in the art for a variety of host cells.

In general, the transcriptional and translational regulatory sequences may include, but are
not limited to, promoter sequences, ribosomal binding sites, transcriptional start and stop
séquences, franslational start and stop sequences, and enhancer or activator sequences.
In a preferred embodiment, the regulatory sequences include a promoter and

franscriptional start and stop sequences.

Promoter sequences encode either constitutive or inducible promoters. The promoters
may be either naturally occurring promoters or hybrid promoters. Hybrid promoters, which
combine elements of more than one promoter, are also known in the art, and are useful in

the present invention.

In addition, the expression vector may comprise additional elements. For example, the
expression vector may have two replication systems, thus allowing it to be maintained in
two organisms, for example in mammalian or insect cells for expression andin a
procaryotic host for cloning and amplification. Furthermore, for integrating expression
vectors, the expression vector contains at least one sequence homologous to the host cell
- genome, and preferably two homologous sequences which flank the expression construct.
The integrating vector may be directed to a specific locus in the host cell by selecting the
appropriate homologous sequence for inclusion in the vector. Constructs for integrating

vectors are well known in the art.

In addition, in a preferred embodiment, the expression vector contains a selectable
marker gene to allow the selection of fransformed host cells. Selection genes are well
known in the art and will vary with the host cell used.

The CA proteins of the present invention are produced by culturing a host cell fransformed
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with an expression vector containing nucleic acid encoding an CA protein, under the
appropriate conditions to induce or cause expression of the CA protein. The conditions
appropriate for CA protein expression will vary with the choice of the expression vector
and the host cell, and will be easily ascertained by one skilled in the art through routine
experimentation. For example, the use of constitutive promoters in the expression vector
will require optimizing the growth and proliferation of the host cell, while the use of an
inducible promoter requires the appropriate growth conditions for induction. In addition, in
some embodiments, the timing of the harvest is important. For example, the baculoviral
systems used in insect cell expression are lytic viruses, and ’(hus harvest fime selection can

be crucial for product yield.

Appropriate host cells include yeast, bocferia, archaebacteria, fungi, and insect, plant
and animal cells, including mammalian cells. Of particular interest are Drosophila
melanogaster cells, Saccharomyces cerevisiae and other yeasts, E. coli, Bacillus subtilis, SI9
cells, C129 cells, 293 cells, Neurospora, BHK, CHO, COS, Hela cells, THP1 cell line (a

macrophage cell line) and human cells and cell lines.

In a preferred embodiment, the CA proteins are expressed in mammalian cells.
Mammalian expression systems are also known in the art, and include retroviral systems. A
preferred expression vector system is a retroviral vector system such as is generally
described in PCT/US97/01019 and PCT/US97/01048, both of which are hereby expressly
incorporated by reference. Of particular use as mammalian promoters are the promoters
from mammalian viral genes, since the viral genes are often highly expressed and have a
broad host range. Examples include the SV40 early promoter, mouse mammary tumor virus
LTR promoter, adenovirus major late promoter, herpes simplex virus promoter, and the CMV
promoter. Typically, Trdnscrip’rion termination and polyadenylation sequences recognized
by mammalian cells are regulatory regions located 3' to the translation stop codon and
thus, fogether with the promoter elements, flank the coding sequence. Examples of

tfranscription terminator and polyadenlytion signals include those derived form SV40.

The methods of infroducing exogenous nucleic acid into mammalian hosts, as well as other
hosts, is well known in the art, and will vary with the host cell used. Techniques include
dextran-mediated fransfection, calcium phosphate precipitation, polybrene mediated
fransfection, protoplast fusion, electroporation, viral infection, encapsulation of the

polynucleotide(s) in liposomes, and direct microinjection of the DNA into nuclei.
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In a preferred embodiment, CA proteins are expressed in bacterial systems. Bacterial
expression systems are well known in the art. Promoters from bacteriophage may also be
used and are known in the art. In addition, synthetic promoters and hybrid promoters are
also useful; for example, the tac promoter is a hybrid of the trp and lac promoter
sequences. Furthermore, a bacterial promoter can include naturally occuring promoters
of non-bacterial origin that have the ability to bind bacterial RNA polymerase and initiate
transcription. In addition to a functioning promoter sequence, an efficient ribosome
binding site is desirable. The expression vector may also include a signal peptide sequence
that provides for secretion of the CA protein in bacteria. The protein is either secrefed into
the growth media (gram-positive bacteria) or into the periplasmic space, located
between the inner and outer membrane of the cell (gram-negative bacteria). The
bacterial expression vector may also include a selectable marker gene to allow for the
selection of bacterial strains that have been transformed. Suitable selection genes include
genes which render the bacteria resistant to drugs such as ampicillih, chloramphenicol,
erythromycin, kanamycin, neomycin and tefracycline. Selectable markers also include
biosynthetic genes, such as those in the histidine, fryptophan and leucine biosynthetic
pathways. These components are assembled into expression vectors. Expression vectors for
bacteria are well known in the art; and include vectors for Bacillus subtilis, E. coli,
Streptococcus cremoris, and Streptococcus lividans, among others. The bacterial
expression vectors are transformed into bacterial host cells using fechniques well known in

the art, such as calcium chloride freatment, electroporation, and others.

In one embodiment, CA proteins are produced in insect cells. Expression vectors for the
transformation of insect cells, and in particular, baculovirus-based expression vectors, are

well known in the art.

In a preferred embodiment, CA protein is produced in yeast cells. Yeast expression systems
are well known in the art, and include expression vectors for Saccharomyces cerevisiae,
Candida albicans and C. maltosa, Hansenula polymorpha, Kluyveromyces fragilis and K.
lactis, Pichia guillerimondii and P. pastoris, Schizosaccharomyces pombe, and Yarrowia

lipolytica.

The CA protein may also be made as a fusion protein, using techniques well known in the
art. Thus, for example, for the creation of monoclonal antibodies. If the desired epitope is
small, the CA protein may be fused to a carrier protein fo form an immunogen.

Alternatively, the CA protein may be made as a fusion protein to increase expression, or for
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other reasons. For example, when the CA protein is an CA peptide, the nucleic acid

encoding the peptide may be linked to other nucleic acid for expression purposes.

In ohe embodiment, the CA nucleic acids, proteins and antibodies of the invention are
labeled. By "labeled" herein is meant that a compound has at ieast one element, isotope
or chemical compound attached o enable the detection of the compound. In general,
labels fall into three classes: ) isotopic labels, which may be radioactive or heavy isotopes;
b) immune labels, which may be antibodies or antigens; and c) colored or fluorescent
dyes. The labels may be incorporated into the CA nucleic acids, proteins and antibodies
at any position. For example, the label should be capable of producing, either directly or
indirectly, a detectable signal. The detectable moiety may be a radioisotope, such as 3H,
14C, 32P, 355, or 125], a fluorescent or chemiluminescent compound, such as fluorescein
isothiocyanate, rhodamine, or luciferin, or an enzyme, such as alkaline phosphatase, beta-
galactosidase or horseradish peroxidase. Any method known in the art for conjugating the
antibody 1o the label may be employed, including those methods described by Hunter et
al., Nature, 144:945 {1962); David et al., Biochemistry, 13:1014 (1974); Pain et al., J. Immunol.
Meth., 40:219 (1981); and Nygren, J. Histochem. and Cytochem., 30:407 (1982).

Accordingly, the present invention also provides CA protein sequences. An CA protein of
the present invention.may be identified in several ways. “Protein” in this sense includes
proteins, polypeptlides, and peptides. As will be appreciated by those in the art, the
nucleic acid sequences of the invention can be used to generate protein sequences.
There are a variety of ways to do this, including cloning the entire gene and verifying its
frame and amino acid sequence, or by comparing it to known sequences to search for
homology to provide a frame, assuming the CA protein has homology to some protein in
the database being used. Generally, the nucleic acid sequences are input into a program
that will search all three frames for homology. This is done in a preferred embodiment using
the following NCBI Advanced BLAST parameters. The program is blastx or blastn. The
database is nr. The input datais as "Sequence in FASTA format”. The organism list is
"none". The “expect” is 10; the filter is default. The "descriptions™ is 500, the "alignments” is
500, and the “alignment view" is pairwise. The "query Genetic Codes"” is standard (1). The
matrix is BLOSUMé2; gap existence cost is 11, per residue gap cost is 1; and the lambda

ratio is .85 default. This resulfs in the generation of a putative protein sequence.

Also included within one embodiment of CA proteins are amino acid variants of the

naturally occurring sequences, as determined herein. Preferably, the variants are
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preferably greater than about 75% homologous to the wild-type sequence, more
preferably greater than about 80%, even more preferably greater than about 85% and
most preferably greater than 90%. In some embodiments the homology will be as high as
about 93 to 95 or 98%. As for nucleic acids, homology in this context means sequence
_similarity or identity, with identity being preferred. This homology will be determined using
standard technigues known in the art as are outlined above for the nucleic acid

homologies.

CA proteins of the present invention may be shorter or longer than the wild fype amino
acid sequences. Thus, in a preferred embodiment, included within the definition of CA
proteins are portions or fragments of the wild type sequences herein. In addition, as
outlined above, the CA nucleic acids of the invention may be used to obtain additional

coding regions, and thus additional protein sequence, using techniques known in the art.

In a preferred embodiment, the CA proteins are derivative or variant CA proteins as
compared to the wild-type sequence. That is, as outlined more fully below, the derivative
CA peptide will contain at least one amino acid substitution, deletion or insertion, with
amino acid substitutions being particularly preferred. The amino acid substitution, insertion

or deletion may occur at any residue within the CA pepfide.

Also included in an embodiment of CA proteins of the present invention are amino acid
sequence variants. These variants fall into one or more of three classes: substitutional,
insertional or deletional variants. These variants ordinarily are prepared by site specific
mutagenesis of hucleotides ih the DNA encoding the CA protein, using cassette or PCR
mutagenesis or other techniques well known in the art, fo produce DNA encoding the
variant, and thereatfter expressing the DNA in recombinant cell culture as outlined above.
However, variant CA protein fragments having up to about 100-150 residues may be
prepared by in vitro synthesis using established techniques. Amino acid sequence variants
are characterized by the predetermined nature of the variation, a feature that sets them
apart from naturally occurring allelic or interspecies variation of the CA protein amino acid
sequence. The variants typically exhibit the same qualitative biological activity as the
naturally occurring analogue, although variants can also be selected which have modified

characteristics as will be more fully outlined below.

While the site or region for introducing an amino acid sequence variation is predetermined,

the mutation per se need not be predetermined. For example, in order to optimize the
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performance of a mutation at a given site, random mutagenesis may be conducted at
the target codon or region and the expressed CA variants screened for the optimal
combination of desired activity. Technigques for making substifution mutations at
predetermined sites in DNA having a known sequence are well known, for example, M13
primer mutagenesis and LAR mutagenesis. Screening of the mutants is done using assays

of CA protein activities.

Amino acid substitutions are typically of single residues; insertions usually will be on the
order of from about 1 to 20 amino acids, although considerably larger insertions may be
folerated. Deletions range from about 1 fo about 20 residues, although in some cases

deletions may be much larger.

Substitutions, deletions, insertions or any combination thereof may be used to arrive at a
final derivative. Generdlly these changes are done on a few amino acids to minimize the
alteration of the molecule. However, larger changes may be tolerated in ceriain
circumstances. When small alterations in the characteristics of the CA protein are desired,

substitutions are generally made in accordance with the following chart:

Chart 1
Original Residue Exemplary Substitutions
Ala Ser
Arg Lys
Asn Gln, His
Asp Glu
Cys Ser
GIn Asn
Glu Asp
Gly Pro
His Asn, GIn
lle Leu, Val
Leu lle, val
Lys Arg, GIn, Glu
Met Leu, lle

Phe Met, Leu, Tyr
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Ser Thr

Thr Ser

Trp Tyr i
Tyr Trp, Phe
Val lle, Leu

Substantial changes in function or immunological identity are made by selecting
substitutions that are less conservative than those shown in Chart I. For example,
substitutions may be made which more significantly affect: the structure of the polypepfide
backbone in the area of the alteration, for example the alpha-helical or beta-sheet
structure; the charge or hydrophobicity of the molecule at the target site; or the bulk of the
side chain. The substitutions which in general are expected to produce the greatest
changes in the polypeptide's properties are those in which (a) a hydrophilic residue, e.g.
seryl or threonyl is substituted for {or by) a hydrophobic residue, e.g. leucyl, isoleucyl,
phenylalanyl, valyl or alanyl; (b) a cysteine or proline is substituted for (or by) any other
residue; (c) aresidue having an electropositive side chain, e.g. lysyl, arginyl, or histidyl, is
substituted for (or by) an elecironegative residue, e.g. glutamyl or aspartyl; or (d) a residue
having a bulky side chain, e.g. phenylalanine, is sqbsﬁ’ru’red for {or by) one not having a

side chain, e.g. glycine.

The variants typically exhibit the same qualitative biological activity and will elicit the same
immune response as the naturally-occurring analogue, although variants also are selected
to modify the characteristics of the CA proteins as needed. Alternatively, the variant may
be designed such that the biological activity of the CA protein is altered. For example,

glycosylation sites may be altered or removed, dominant negative mutations created, etc.

Covalent modifications of CA polypeptides are included within the scope of this invention,
for example for use in screening. One type of covalent modification includes reacting
targeted amino acid residues of an CA polypeptide with an organic derivatizing agent
that is capable of reacting with selected side chains or the N-or C-terminal residues of an
CA polypeptide. Derivatization with bifunctional agents is useful, for instance, for
crosslinking CA polypeptides to a water-insoluble support matrix or surface for use in the
method for purifying anti-CA antibodies or screening assays, as is more fully described
below. Commonly used crosslinking agents include, e.g., 1,1-bis(diozoacetyl)-2-

phenylethane, glutaraldehyde, N-hydroxysuccinimide esters, for example, esters with 4-
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azidosalicylic acid, homobifunctional imidoesters, including disuccinimidyl esters such as
3,3-dithiobis(succinimidylpropionate), bifunctional maleimides such as bis-N-maleimido-1,8-

octane and agents such as methyl-3-[{p-azidophenyl)dithio]propicimidate.

Other modifications include deamidation of glutaminyl and asparaginyl residues to the
corresponding glutamyl and aspartyl residues, respectively, hydroxylcﬁon of proline and
lysine, phosphorylation of hydroxyl groups of seryl, threonyl or tyrosyl residues, methylation of
the a-amino groups of lysine, arginine, and histidine side chains [T.E. Creighton, Proteins:
Structure and Molecular Properties, W.H. Freeman & Co., San Francisco, pp. 79-86 (1983)],

acetylation of the N-terminal amine, and amidation of any C-terminal carboxyl group.

Another type of covalent modification of the CA polypeptide included within the scope of
this invention comprises altering the native glycosylation pattern of the polypeptide.
"Altering the native glycosylation pattern” is intended for purposes herein to mean deleting
one or more carbohydrate moieties found in native sequence CA polypeptide, and/or
adding one or more glycosylation sites that are not present in the native sequence CA

polypeptide.

Addition of glycosylation sites to CA polypeptides may be accomplished by altering the
amino acid sequence thereof. The alteration may be made, for example, by the addition
of, or substitution by, one or more serine or threonine residues to the native sequence CA
polypeptide (for O-linked glycosylation sites). The CA amino acid sequence may optionally
be altered through changes at the DNA level, particularly by mutating the DNA encoding
the CA polypeptide at preselected bases such that codons are generated that will

translate into the desired amino acids.

Another means of increasing the number of carbohydrate moieties on the CA polypeptide
is by chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are
described in the art, e.g., in WO 87/05330 published 11 September 1987, and in Aplin and
Wriston, LA Crit. Rev. Biochem., pp. 259-306 {1981).

Removal of carbohydrate moieties present on the CA polypeptide may be accomplished
chemically or enzymatically or by mutational substitution of codons encoding for amino
acid residues that serve as targets for glycosylation. Chemical deglycosylation techniques
are known in the art and described, for instance, by Hakimuddin, et al., Arch. Biochem.
Biophys., 259:52 (1987) and by Edge et al., Anal. Biochem., 118:131 {1981). Enzymatic
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cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a
variety of endo-and exo-glycosidases as described by Thotakura et al., Meth. Enzymol.,
138:350 (1987).

Another type of covalent modification of CA compirises linking the CA polypeptide 1o one
of a variety of nonproteinaceous polymers, e.g., polyethylene glycol, polypropylene glycol,
or polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,489;
4,301,144; 4,670,417, 4,791,192 or 4,179,337.

CA polypeptides of the present invention may also be modified in a way to form chimeric
molecules comprising an CA polypepftide fused to another, heterologous polypeptide or
amino acid sequence. In one embodiment, such a chimeric molecule comprises a fusion
of an CA polypeptide with a tag polypeptide which provides an eph‘obe fo which an anti-
tag anfibody can selectively bind. , The epitope tag is generdlly placed at the amino-or
carboxyl-terminus of the CA polypeptide, although internal fusions may also be folerated in
some instances. The presence of such epitope-tagged forms of an CA polypeptide can
be detected using an antibody against the tag polypeptide. Also, provision of the epitope
tag enables the CA polypeplide to be readily purified by affinity purification using an anti-
tag antibody or another type of affinity matrix that binds to the epitope tag. In an
alternative embodiment, the chimeric molecule may comprise a fusion of an CA
polypeptide with an immunoglobulin or a particular region of an immunoglobulin. For a
bivalent form of the chimeric molecule, such a fusion could be to the Fc region of an IgG

molecule.

Various tag polypeptides and their respective antibodies are well known in the art.
Examples include poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu
HA tag polypeptide and its antibody 12CAS5 [Field et al., Mol. Cell. Biol., 8:2159-2165 (1988)];
the c-myc tag and the 8F%, 3C7, 6E10, G4, B7 and 9E10 antibodies thereto [Evan et al.,
Molecular and Cellular Biology, 5:3610-3616 {1985)]; and the Herpes Simplex virus
glycoprotein D (gD) tag and its antibody [Paborsky et al., Protein Engineering, 3(6):547-553
(1990)]. Other tag polypeptides include the Flag-peptide [Hopp et dl., BioTechnology,
6:1204-1210 {1988)]; the K13 epitope peptide [Martin et al., Science, 255:192-194 (1992)];
tubulin epitope peptide [Skinner et al., J. Biol. Chem., 264:15163-15166 (1991)]; and the T7
'gene 10 protein peptide tag [Lutz-Freyermuth et al., Proc. Natl. Acad. Sci. USA, 87:6393-6397
(1990)1.
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Also included with the definition of CA protein in one embodiment are other CA proteins of
the CA family, and CA proteins from other organisms, which are cloned and expressed as
outlined below. Thus, probe or degenerate polymerase chain reaction (PCR) primer
sequences may be used to find other related CA proteins from humans or other organisms.
As will be appreciated by those in the art, particularly useful probe and/or PCR primer
seguences include the unique areas of the CA nucleic acid sequence. Asis generally
known in the art, preferred PCR primers are from about 15 to about 35 nucleofides in
length, with from about 20 to about 30 being preferred, and may contain inosine as

needed. The conditions for the PCR reaction are well known in the art.

In addition, as is outlined herein, CA proteins can be made that are longer than those
encoded by the nucleic acids of the figures, for example, by the elucidation of additional
sequences, the addition of epitope or purification tags, the addition of other fusion

sequences, efc.

CA proteins may dlso be identified as being encoded by CA nucleic acids. Thus, CA
proteins are encoded by nucleic acids that will hybridize to the sequences of the

sequence listings, or their complements, as outlined herein.

In a preferred embodiment, the invention provides CA antibodies. In a preferred
embodiment, when the CA profein is to be used o generate antibodies, for example for
immunotherapy, the CA protein should share at least one epitope or determinant with the
full length protein. By "epitope" or "determinant” herein is meant a portion of a protein
which will generate and/or bind an antibody or T-cell receptor in the context of MHC.
Thus, in most instances, antibodies made to a smaller CA protein will be able to bind fo the
full length protein. In a preferred embodiment, the epitope is unique; that is, antibodies

generated to a unique epitope show little or no cross-reactivity.

In one embodiment, the term "antibody" includes antibody fragments, as are known in the
art, including Fab, Faba, single chain antibodies (Fv for example), chimeric antibodies, etc.,
either produced by the modification of whole antibodies or those synthesized de novo

using recombinant DNA technologies.

Methods of preparing polyclonal antibodies are known to the skilled arfisan. Polyclonal
antibodies can be raised in a mammal, for example, by one or more injections of an

immunizing agent and, if desired, an adjuvant. Typically, the immunizing agent and/or
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adjuvant will be injected in the mammal by muliiple subcutaneous or infraperitoneal
injections. The immunizing agent may include a protein encoded by a nucleic acid of the
figures or fragment thereof or a fusion protein thereof. 1t may be useful to conjugate the
immunizing agent to a protein known to be immunogenic in the mammal being
immunized. Examples of such immunogenic proteins include but are not limited o keyhole
limpet hemocyanin, serum albumin, bovine thyroglobulin, and soybean trypsin inhibitor.
Examples of adjuvants which may be employed include Freund's complete adjuvant and
MPL-TDM adjuvant {(monophosphoryl Lipid A, sym‘heﬁc frehalose dicorynomycolate). The
immunization protocol may be selected by one skilled in the art without undue

experimentation.

The antibodies may, alternatively, be monoclonal antibodies. Monoclonal antfibodies may
be prepared using hybridoma methods, such as those described by Kohler and Milstein,
Nature, 256:495 (1975). In a hybridoma method, a mouse, hamster, or other appropriate
host animal, is typically immunized with an immunizing agent to elicit lymphocytes that
produce or are capable of producing antibodies that will specifically bind to the
immunizing agent. Alternatively, the lymphocytes may be immunized in vitro. The
immunizing agent will typically include a polypeptide encoded by a nucleic acid of Table
1, or fragment thereof or a fusion protein thereof. Generally, either peripheral blood
lymphocytes ("PBLs") are used if cells of human origin are desired, or spleen cells or lymph
node cells are used if non-human mammalian sources are desired. The lymphocyies are
then fused with an immortalized cell line using a suitable fusing agent, such as polyethylene
glycol, to form a hybridoma cell [Goding, Monoclonal Antibodies: Principles and Practice,
Academic Press, (1984) pp. 59-103]. Immortalized cell lines are usually fransformed
mammalian cells, particularly myeloma cells of rodent, bovine and human origin. Usudally,
rat or mouse myeloma cell lines are employed. The hybridoma cells may be culturedin a
suitable culture medium that preferably contains one or more substances that inhibit the
growth or survival of the unfused, immortalized cells. For example, if the parental cells lack
the enzyme hypoxanthine guanine phosphoribosyl fransferase (HGPRT or HPRT), the culiure
medium for the hybridomas typically will include hypoxanthine, aminopterin, and
thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells.

In one embodiment, the antibodies are bispecific antibodies. Bispecific antibodies are
monoclonal, preferably human or humanized, antibodies that have binding specificities for
at least two different antigens. In the present case, one of the binding specificities is for a

protein encoded by a nucleic acid of Table 1, or a fragment thereof, the other one is for
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any other antigen, and preferably for a cell-surface protein or receptor or receptor subunit,

preferably one that is tumor specific.

In a preferred embodiment, the antibodies o CA are capable of reducing or eliminating
the biological function of CA, as is described below. That is, the addition of anti-CA
antibodies (either polyclonal or preferably monoclonal) fo CA (or cells containing CA) may
reduce or eliminate the CA activity. Generally, at least a 25% decrease in activity is
preferred, with at least about 50% being particularly preferred and about a 95-100%

decrease being especially preferred.

In a preferred embodiment the antibodies to the CA proteins are humanized antibodies.
Humanized forms of non-human (e.g., murine) antibodies are chimeric molecules of
immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab’,
F(ab')2 or other antigen binding subsequences of antibodies) which contain minimal
sequence derived from non-human immunoglobulin. Humanized antibodies include
human immunoglobulins {recipient antibody) in which residues form a complementary
determining region (CDR) of the recipient are replaced by residues from a CDR of a
non-human species (donor antibody) such as mouse, rat or rabbit having the desired
specificity, affinity and capacity. In some instances, Fv framework residues of the human
immunoglobulin are replaced by corresponding non-human residues. Humanized
antibodies may also comprise residues which are found neither in the recipient antibody
nor in the imported CDR or framework sequences. In general, the humanized antibody will
compirise substantially qll of at least one, and typically two, variable domains, in which all
or substantially all of ’rhé CDR regions corréspond o those of a non-human immunoglobulin
and dll or substantially all of the framework residues (FR) regions are those of a human
immunoglobulin consensus sequence. The humanized antibody optimally also will
comprise at least a portion of an immunoglobulin constant region (F¢), typically that of a
human immunoglobulin [Jones et al., Nafure, 321 :522-525 (1986); Riechmann et al., Nature,
332:323-329 (1988); and Presta, Curr. Op. Struct. Biel., 2:593-5%96 (1992)].

Methods for humanizing non-human antibodies are well known in the art. Generally, a
humanized antibody has one or more amino acid residues introduced into it from a source
which is non-human. These non-human amino acid residues are often referred to as import
residues, which are typically taken from an import variable domain. Humanization can be
essentially performed following the method of Winter and co-workers [Jones et al., Nature,
321:522-525 {1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., Science,
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239:1534-1536 (1988)], by substituting rodent CDRs or CDR sequences for the corresponding
sequences of a human antibody. Accordingly, such humanized antibodies are chimeric
antibodies (U.S. Patent No. 4,816,567), wherein substantially less than an intact human
variable domain has been substituted by the corresponding sequence from a non-human
species. In practice, humanized antibodies are typically human antibodies in which some
CDR residues and possibly some FR residues are substituted by residues from analogous sifes

in rodent antibodies.

Human antibodies can also be produced using various fechniques known in the art,
including phage display libraries [Hoogenboom and Winter, J. Mol. Biol., 227:381 {1991);
Marks et al., J. Mol. Biol., 222:581 {1991}]. The techniques of Cole et al. and Boemer et al.
are also available for the preparation of human monoclonal antibodies [Cole et all.,
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p. 77 {1985) and Boerner et al., J.
Immunol., 147(1):86-95 {1991)]. Similarly, human antibodies can be made by infroducing
human immunoglobulin loci into fransgenic animals, e.g., mice in which the endogenous
immunoglobulin genes have been partially or completely inactivated. Upon challenge,
human antibody production is observed, which closely resembles that seen in humans in all
respects, including gene rearrangement, assembly, and antibody repertoire. This
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825;
5,625,126; 5,633,425; 5,661,016, and in the following scientific publications: Marks et al.,
Bio/Technology 10, 779-783 (1992); Lonberg et al., Nature 368 856-859 (1994); Morrison,
Nature 368, 812-13 (1994); Fishwild et al., Nature Biotechnology 14, 845-51 (1996);

- Neuberger, Nature Biotechnology 14, 826 (1996); Lonberg and Huszar, Intern. Rev. Immunol.
13 65-93 (1995).

By immunotherapy is meant treatment of a carcinoma with an antibody raised against an
CA protein. As used herein, immunotherapy can be passive or active. Passive
immunotherapy as defined herein is the passive transfer of antibody 1o arecipient
(patient). Active immunization is the induction of anfibody and/or T-cell responses in a
recipient {patient). Induction of animmune response is the result of providing the recipient
with an antigen to which antibodies are raised. As appreciated by one of ordinary skill in
the art, the antigen may be provided by injecting a polypeptide against which antibodies
are desired to be raised into a recipient, or contacting the recipient with a nucleic acid

capable of expressing the antigen and under conditions for expression of the antigen.

In a preferred embodiment, oncogenes which encode secreted growth factors may be
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inhibited by raising antibodies against CA proteins that are secreted proteins as described
above. Without being bound by theory, antibodies used for freatment, bind and prevent
the secreted protein from binding 1o its receptor, thereby inactivating the secreted CA

protein.

In another preferred embodiment, the CA protein to which antibodies are raised is a
fransmembrane protein. Without being bound by theory, antibodies used for treatment,
bind the exiracellular domain of the CA protein and prevent it from binding o other
proteins, such as circulating ligands or cell-associated molecules. The anfibody may cause
down-regulation of the tfransmemirane CA protein. As will be appreciated by one of
ordinary skill in the art, the antibody may be a competitive, non-competitive or
uncompetitive inhibitor of protein binding to the exiracellular domain of the CA protein.
The antibody is also an antagonist of the CA protein. Further, the antfibody prevents
activation of the transmembrane CA protein. In one aspect, when the antibody prevents
the binding of other molecules to the CA protein, the antibody prevents growth of the cell.
The antibody may dlso sensitize the cell o cytotoxic agents, including, but not limited o
.TNF-a, TNF-B, IL-1, INF-y and IL-2, or chemotherapeutic agents including 5FU, vinblastine,
actinomycin D, cisplatin, methotrexate, and the like. In some instances the antibody
belongs to a sub-type that activates serum complement when complexed with the
transmembrane protein thereby mediating cytotoxicity. Thus, carcinomas may be freated

by administering to a patient antibodies directed against the transmembrane CA protein.

In another preferred embodiment, the antibody is conjugated fo a therapeutic moiety. In
one aspect the therapeutic moiety is a small molecule that modulates the activity of the

CA protein. In another ospec’} the therapeutic moiety modulates the activity of molecules
associated with or in close proximity to the CA protein. The therapeutic moiety may inhibit

enzymatic activity such as protease or protein kinase activity associated with carcinoma.

In a preferred embodiment, the therapeutic moiety may aiso be a cytotoxic agent. In this
method, targeting the cytotoxic agent to tumor tissue or cells, resulls in a reduction in the
number of afflicted cells, thereby reducing symptoms associated with carcinomas,
including lymphoma or breast cancer. Cytotoxic agents are numerous and varied and
include, but are not limited to, cytotoxic drugs or toxins or active fragments of such toxins.
Suitable toxins and their corresponding fragments include diphtheria A chain, exotoxin A
chain, ricin A chain, abrin A chain, curcin, crotin, phenomycin, enomycin and the like.

Cytotoxic agents also include radiochemicals made by conjugating radiocisotopes to
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antibodies raised against CA proteins, or binding of a radionuclide to a chelating agent
that has been covalently attached to the antibody. Targefing the therapeutic moiety to
transmembrane CA proteins not only serves to increase the local concentration of
therapeutic moiety in the carcinoma of interest, i.e., lymphoma or breast cancer, but also
serves to reduce deleterious side effects that may be associated with the therapeutic

moiety.

In another preferred embodiment, the CA protein against which the antibodies are raised
is an intracellular protein. In this case, the antibody may be conjugated to a protein which
facilitates entry into the cell. In one case, the antibody enters the cell by endocytosis. In
another embodiment, a nucleic acid encoding the antibody is administered to the
individual or cell. Moreover, wherein the CA protein can be targeted within a cell, i.e., the
nucleus, an antibody thereto contains a signal for that target localization, i.e., a nuclear

localization signal.

The CA antibodies of the invention specifically bind to CA proteins. By "specifically bind"
herein is meant that the antfibodies bind to the protein with a binding constant in the

range of at least 104- 106 M-1, with a preferred range being 107 - 109 M-,

In a preferred embodiment, the CA protein is purified or isolated after expression. CA
proteins may be isolated or purified in a variety of ways known to those skilled in the art
depending on what other components are present in the sample. Standard purification
methods include electrophoretic, molecular, immunological and chromatographic
techniques, including ion exchange, hydrophobic, affinity, and reverse-phase HPLC
chromatography, and chromatofocusing. For example, the CA protein may be purified
using a standard anti-CA antibody column. Ulirafiliration and diafiltration techniques, in
conjunction with protein concentration, are also useful. For general guidance in suitable
purification techniques, see Scopes, R., Protein Purification, Springer-Verlag, NY (1982). The
degree of purification necessary will vary depending on the use of the CA protein. In some

instances no purification will be necessary.

Once expressed and purified if necessary, the CA proteins and nucleic acids are useful in a

number of applications.

In one ospeéf, the expression levels of genes are determined for different cellular states in

the carcinoma phenotype; that is, the expression levels of genes in normal fissue and in

35



WO 03/079977 PCT/US03/08071

carcinoma tissue (and in some cases, for varying severities of lymphoma or breast cancer
that relate to prognosis, as outlined below) are evaluated to provide expression profiles.
An expression profile of a particular cell state or point of development is essentially a
“fingerprint” of the state; while two states may have any particular gene similarly
expressed, the evaluation of a number of genes simultaneously allows the generation of a
gene expression profile that is unique to the state of the cell. By comparing expression
profiles of cells in different states, information regarding which genes are important
(including both up- and down-regulation of genes) in each of these states is obtained.
Then, diagnosis may be done or confirmed: does tissue from a particular patient have the

gene expression profile of normal or carcinoma fissue.

“Differential expression,” or grammatical equivalents as used herein, refers to both
qualitative as well as quantitative differences in the genes temporal and/or cellular
expression patterns within and among the cells. Thus, a differentially expressed gene can
qualitatively have its expression altered, including an activation or inactivation, in, for
example, normal versus carcinoma tissue. That is, genes may be turned on or turned off in
a particular state, relative to another state. Asis apparent to the skilled artisan, any
comparison of two or more states can be made. Such a qualitatively regulated gene will
exhibit an expression pattern within a state or cell type which is detectable by standard
fec'hniques in one such state or cell type, but is not detectable in both. Alternatively, the
determination is quantitative in that expression is increased or decreased; that is, the
expression of the gene is either upregulated, resulting in an increased amount of franscript,
or downregulated, resulting in a decreased amount of franscript. The degree to which
expression differs need only be large enough to quantify via standard charocterization
techniques as outlined below, such as by use of Affymetrix GeneChip® expression arrays,
Lockhart, Nature Biotechnology, 14:1675-1680 {1996), hereby expressly incorporated by
reference. Other techniques include, but are not limited to, quantitative reverse
transcriptase PCR, Northern analysis and RNase protection. As outlined above, preferably
the change in expression (i.e. upregulation or downregulation) is at least about 50%, more
preferably at least about 100%, more preferably at least about 150%, more preferably, at

least about 200%, with from 300 to at least 1000% being especially preferred.

As will be appreciated by those in the art, this may be done by evaluation at either the
gene transcript, or the protein level; that is, the amount of gene expression may be
monitored using nucleic acid probes to the DNA or RNA equivalent of the gene franscript,

and the quantification of gene expression levels, or, alternatively, the final gene product
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itself (protein) can be monitored, for example through the use of antibodies to the CA
protein and standard immunoassays (ELISAs, etc.) or other techniques, including mass
spectroscopy assays, 2D gel electrophoresis assays, etc. Thus, the proteins corresponding
fo CA genes, i.e. those identified as being important in a particular carcinoma phenotype,
i.e., breast cancer or lymphoma, can be evaluated in a diagnostic test specific for that

carcinoma.

In a preferred embodiment, gene expression monitoring is done and a number of genes,
i.e. an expression profile, is monitored simultaneously, although multiple protein expression
monitoring can be done as well. Similarly, these assays may be done on an individual basis

as well.

In this embodiment, the CA nucleic acid probes may be attached to biochips as outlined
herein for the detection and quantification of CA sequences in a particular cell. The
assays are done as is known in the art. As will be appreciated by those in the art, any
number of different CA sequences may be used as probes, with single sequence assays
being used in some cases, and a plurdlity of the sequences described herein being used in
. other embodiments. In addition, while solid-phase assdys are described, any number of

solution based assays may be done as well.

In a preferred embodiment, both solid and solution based assays may be used to detect
CA sequences that are up-regulated or down-regulated in carcinomas as compared to
normal tissue. In instances where the CA sequence has been altered but shows the same
expression profile or an altered expression profile, the protein will be detected as outlined

herein.

In a preferred embodiment nucleic acids encoding the CA protein are detected.
Although DNA or RNA encoding the CA protein may be detected, of particular interest are
“methods wherein the mRNA encoding a CA protein is detected. The presence of mRNA in
a sample is an indication that the CA gene, such as MCM3AP has been franscribed to form
the mRNA, and suggests that the protein is expressed. Probes to detect the mRNA can be
any nucleotide/deoxynucleotide probe that is complementary to and base pairs with the
mMRNA and includes but is not imited to oligonucleotides, cDNA or RNA. Probes also should
contain a detectable label, as defined herein. In one method the mRNA is detected after
immobilizing the nucleic acid to be examined on a solid support such as nylon membranes

and hybridizing the probe with the sample. Following washing to remove the non-
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specifically bound probe, the label is detected. In another method detection of the mRNA
is performed in situ. In this method permeabilized cells or tissue samples are contacted
with a detectably labeled nucleic acid probe for sufficient time to allow the probe to
hybridize with the target mRNA. Following washing to remove the non-specifically bound
probe, the label is detected. For example a digoxygenin labeled riboprobe (RNA probe)
that is complemem‘or); to the mRNA encoding a CA protein is defected by binding the
digoxygenin with an anti-digoxygenin secondary antfibody and developed with nitro blue

tetrazolium and 5-bromo-4-chloro-3-indoyl phosphate.

In a preferred embodiment, any of the three classes of proteins as described herein
(secreted, transmembrane or intracellular proteins) are used in diagnostic assays. The CA
proteins, antibodies, nucleic.acids, modified proteins and cells containing CA sequences
are used in diagnostic assays. This can be done on an individual gene or corresponding

polypeptide level, or as sets of assays.

As described and defined herein, CA proteins find use as markers of carcinomas, including
breast cancer or lymphomas such as, but not limited to, Hodgkin's and non-Hodgkin
.lymphoma. Detection of these proteins in putative carcinoma fissue or patients allows for
a determination or diagnosis of the type of carcinoma. Numerous methods known to
those of ordinary skill in the art find use in detecting carcinomas. In one embodiment,
antibodies are used to detect CA proteins. A preferred method separates proteins from a
sample or patient by electrophoresis on a gel (typically a denaturing and reducing protein
gel, but may be any other type of gel including isoelectric focusing gels and the like).
Following separation of proteins, the CA protein is detected by immunoblotting with
antibodies raised against the CA protein. Methods of immunoblotting are well known to

those of ordinary skill in the art.

In another preferred method, antibodies to the CA protein find use in in situ imaging
techniques. In this method cells are contacted with from one to many antibodies to the
CA protein(s). Following washing to remove non-specific antibody binding, the presence
of the antibody or antibodies is detected. In one embodiment the antibody is detected
by incubating with a secondary antibody that contains a detectable label. In another
method the primary antibody to the CA protein(s) contains a detectable label. In another
preferred embodiment each one of multiple primary antibodies contains a distinct and
detectable label. This method finds particular use in simultaneous screening for a plurality

of CA proteins. As will be appreciated by one of ordinary skill in the art, numerous other
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histological imaging fechniques are useful in the invention.

In a preferred embodiment the label is detected in a fluorometer which has the ability to
detect and distinguish emissions of different wavelengths. In addition, a fluorescence

activated cell sorter (FACS) can be used in the method.

In another preferred embodiment, antibodies find use in diagnosing carcinomas from
blood samples. As previously described, certain CA proteins are secreted/circulating
molecules. Blood samples, therefore, are useful as samples to be probed or tested for the
presence of secreted CA proteins. Antibodies can be used to detect the CA proteins by
any of the previously described immunoassay techniques including ELISA, immunoblotting
(Western blotting), immunoprecipitation, BIACORE technology and the like, as will be

appreciated by one of ordinary skill in the art:

In a preferred embodiment, in situ hybridization of labeled CA nucleic acid probes to fissue
arrays is done. For example, arrays of tissue samples, including CA tissue and/or normal

fissue, are made. In situ hybridization as is known in the art can then be done.

It is understood that when comparing the expression fingerprints between an individual
and a standard, the skilled artisan can make a diagnosis as well as a prognosis. 1t is further
understood that the genes which indicate the diagnosis may differ from those which

indicate the prognosis.

In a preferred embodiment, the CA proteins, antibodies, nucleic acids, modified proteins
and cells containing CA sequences are used in prognosis assays. As above, gene
expression profiles can be generated that correlate to carcinoma, especially breast
cancer or lymphoma, severity, in terms of long term prognosis. Again, this may be done on
either a protein or gene level, with the use of genes being preferred. As above, the CA
probes are attached to biochips for the detection and quantification of CA sequences in

a tissue or patient. The assays proceed as outlined for diagnosis.

In a preferred embodiment, any of the CA sequences as described herein are used in drug
screening assays. The CA proteins, antibodies, nucleic acids, modified proteins and cells
containing CA sequences are used in drug screening assays or by evaluating the effect of
drug candidates on a "gene expression profile” or expression profile of polypeptides. In

one embodiment, the expression profiles are used, preferably in conjunction with high
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throughput screening techniques to allow monitoring for expression profile genes after
treatment with a candidate agent, Zlokarnik, et al., Science 279, 84-8 (1998), Heid, et al.,
Genome Res., 6:986-994 (1996).

In a preferred embodiment, the CA proteins, antibodies, nucleic acids, modified proteins
and cells containing the native or modified CA proteins are used in screening assays. That
is, the present invention provides novel methods for screening for compositions which
modulate the carcinoma phenotype. As above, this can be done by screening for
modulators of gene expression or for modulators of protein activity. Similarly, this may be
done on an individual gene or protein level or by evaluating the effect of drug candidates
on a “gene expression profile”. In a preferred embodiment, the expression profiles are
used, preferably in conjunction with high throughput screéning techniques to ailow
monitoring for expression profile Qenes after treatment with a candidate agent, see

Zlokarnik, supra.

Having identified the CA genes herein, a variety of assays to evaluate the effects of agents
on gene expression may be executed. In a preferred embodiment, assays may be run on
an individual gene or protein level. That is, having identified a particular gene as
aberrantly regulated in carcinoma, candidate bioactive agents may be screened to
modulate the genes response. “"Modulation” thus includes both an increase and a
decrease in gene expression or activity. The preferred amount of modulation will depend
on the original change of the gene expression in normal versus fumor tissue, with changes
of at least 10%, preferably 50%,. more preferably 100-300%, and in some embodiments 300-
1000% or greater. Thus, if a gene exhibits a 4 fold increase in tumor compared to normal
fissue, a decrease of about four fold is desired; a 10 fold decrease in tumor compared to
normal fissue gives a 10 fold increase in expression for a candidate agent is desired, etc.
Alternatively, where the CA sequence has been altered but shows the same expression

profile or an altered expression profile, the protein will be detected as outlined herein.

As will be appreciated by those in the art, this may be done by evaluation at either the
gene or the protein level; that is, the amount of gene expression may be monitored using
nucleic acid probes and the quantification of gene expression levels, or, dlternatively, the
level of the gene product itself can be monitored, for example through the use of
antibodies to the CA protein and standard immunoassays. Alternatively, binding and

bioactivity ossoyé with the protein may be done as outlined below.
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In a preferred embodiment, gene expression monitoring is done and a number of genes,
i.e. an expression profile, is monitored simultaneously, although multiple protein expression

- monitoring can be done as well.

In this embodiment, the CA nucleic acid probes are attached to biochips as outlined
herein for the detection and quantification of CA sequences in a particular cell. The

assays are further described below.

Generdlly, in a preferred embodiment, a candidate bioactive agent is added to the cells
prior o analysis. Moreover, screens are provided to ideniify a candidate bioactive agent
which modulates a particular type of carcinoma, modulates CA proteins, binds to a CA

protein, or interferes between the binding of a CA protein and an antibody.

The term "candidate bioactive agent” or "drug candidate” or grammatical equivalents as
used herein describes any molecule, e.g., protein, oligopeptide, small organic or inorganic
molecule, polysaccharide, polynucleotide, etc., to be tested for bioactive agents that are
capable of directly or indirectly altering either the carcinoma phenotype, binding to
and/or modulating the bioactivity of an CA protein, or the expression of a CA sequence,
including both nucleic acid sequences and protein sequences. In a particularly preferred
embodiment, the candidate agent suppresses a CA phenotype, for example to a normal
fissue fingerprint. Similarly, the candidate agent preferably suppresses a severe CA
phenotype. Generally a plurdlh‘y of assay mixtures are run in parallel with different agent
concenirations to obtain a differential response to the various concentrations. Typically,
one of these concentrations serves as a negative control, i.e., at zero concentration or |

below the level of detection.

In one aspect, a candidate agent will neutrdlize the effect of an CA protein. By
"neutralize” is meant that activity of a protein is either inhibited or counter acted against so

as fo have substantially no effect on a cell.

Candidate agents encompass numerous chemical classes, though typically they are
organic or inorganic molecules, preferably small organic compounds having a molecular
weight of more than 100 and less than about 2,500 daltons. Preferred small molecules are
less than 2000, or less than 1500 or less than 1000 or less than 500 D. Candidate agents
comprise functional groups necessary for structural interaction with proteins, particularly

hydrogen bonding, and typically include at least an amine, carbonyl, hydroxyl or carbboxyl
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group, preferably at least two of the functional chemical groups. The candidate agents
often comprise cyclical carbon or heterocyclic structures and/or aromatic or polyaromatic
structures substituted with one or more of the above functional groups. Candidate agents
are dlso found among biomolecules including peptides, saccharides, fatty acids, steroids,
purines, pyrimidines, derivatives, structural analogs or combinations thereof. Particularly

preferred are peptides.

Candidate agents are obtained from a wide variety of sources including libraries of
synthefic or natural compounds. For example, numerous means are available for random
and directed synthesis of a wide variety of organic compounds and biomolecules,
including expression of randomized oligonucleotides. Alternatively, libraries of natural
compounds in the form of bacterial, fungal, plant and animal extracts are available or
readily produced. Additionally, natural or synthetically produced libraries and compounds
are readily modified through conventional chemical, physical and biochemical means.
Known pharmacological agents may be subjected to directed or random chemical
modifications, such as acylation, alkylation, esterification, amidification o produce

structural analogs.

in a preferred embodiment, the candidate bioactive agents are proteins. By "protein”
herein is meant at least two covalently attached amino acids, which includes proteins,
polypeptides, oligopeptides and peptides. The protein may be made up of naturally
occurring amino acids and peptide bonds, or synthetic peptidomimetic structures. Thus
"amino acid", or "peptide residue”, as used herein means both naturally occuriing and
synthetic amino acids. For example, homo-phenylalanine, citrulline and noreleucine are
considered amino acids for the purposes of the invention. "Amino acid" also includes imino
acid residues such as proline and hydroxyproline. The side chains may be in either the (R)
or the (S) configuration. In the preferred embodiment, the amino acids are in the (S) or L-
configuration. If non-naturailly occuring side chains are used, non-amino acid substituents

may be used, for example to prevent or retard in vivo degradations.

In a preferred embodiment, the candidate bioactive agents are naturally occurring
proteins or fragments of naturally occurring proteins. Thus, for example, cellular extracts
containing proteins, or random or directed digests of proteinaceous cellular extracts, may
be used. In this way libraries of procaryotic and eucaryoftic proteins may be made for
screening in the methods of the invention. Particularly preferred in this embodiment are

libraries of bacterial, fungal, viral, and mammalian proteins, with the latter being preferred,
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and human proteins being especially preferred.

In a preferred embodiment, the candidate bioactive agents are peptides of from about 5
to about 30 amino acids, with from about 5 to about 20 amino acids being preferred, and
from about 7 {o about 15 being particularly preferred. The peptides may be digests of
naturally occurring proteins as is outlined above, random peptides, or "biased” random
peptides. By "randomized” or grammatical equivalents herein is meant that each nucleic
acid and peptide consists of essentially random nucleotides and amino acids, respectively.
Since generally these random peptides (or nucleic acids, discussed below) are chemically
synthesized, they may incorporate any nucleotide or amino acid at any position. The
synthetic process can be designed to generafe randomized profeins or nucleic acids, fo
allow the formation of all or most of the possible combinations over the length of the
sequence, thus forming a library of randomized candidate bioactive proteinaceous

agents.

In one embodiment, the library is fully randomized, with no sequence preferences or
constants at any position. In a preferred embodiment, the library is biased. That is, some
positions within the sequence are either held constant, or are selected from a limited
number of possibilities. For example, in a preferred embodiment, the nucleotides or amino
acid residues are randomized within a defined class, for example, of hydrophobic amino
acids, hydrophilic residues, steriéolly biased {either small or large) residues, towards the
creation of nucleic acid binding domains, the creation of cysteines, for cross—linking,
prolines for SH-3 domains, serines, threonines, tyrosines or histidines for phosphorylation sites,

etc., or to purines, etc.

In a preferred embodiment, the candidate bioactive agents are nucleic acids, as defined

above.

As described above generally for proteins, nucleic acid candidate bioactive agents may
be naturally occurring nucleic acids, random nucleic acids, or "biased" random nucleic
acids. For example, digests of procaryotic or eucaryotic genomes may be used as is

outllined above for proteins.

In a preferred embodiment, the candidate bioactive agents are organic chemical

moieties, a wide variety of which are available in the literature.
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In assays for altering the expression profile of one or more CA genes, after the candidate
agent has been added and the cells allowed to incubate for some period of fime, the
sample containing the target sequences to be analyzed is added to the biochip. If
required, the target sequence is prepared using known fechniques. For example, the
sample may be treated to lyse the cells, using known lysis buffers, electroporation, etc.,
with purification and/or amplification such as PCR occurring as needed, as will be
appreciated by those in the art. For example, an in vifro transcription with labels
covalently attached to the nucleosides is done. Generally, the nucleic acids are labeled
with a label as defined herein, with biotin-FITC or PE, cy3 and cy5 being particularly

preferred.

In a preferred embodiment, the target sequence is labeled with, for example, a
fluorescent, chemiluminescent, chemical, or radioactive signal, to provide a means of
detecting the target sequence's specific binding to a probe. The label also can be an
enzyme, such as, alkaline phosphatase or horseradish peroxidase, which when provided
with an appropriate substrate produces a product that can be detected. Aliernatively,
the label can be a labeled compound or small molecule, such as an enzyme inhibitor, that
binds but is not catalyzed or altered by the énzyme. The label also can be a moiety or
compound, such as, an epitope tag or biotin which specifically binds o streptavidin. -For
the example of biotin, the streptavidin is labeled as described above, thereby, providing a
detectable signal for the bound target sequence. As known in the art, unbound labeled

streptavidin is removed prior o analysis.

As will be appreciated by those in the art, these assays can be direct hybridization assays
or can comprise “sandwich assays”, which include the use of multiple probes, as is
generally outlined in U.S. Patent Nos. 5,681,702, 5,597,909, 5,545,730, 5,594,117, 5,591,584,
5,571,670, 5,580,731, 5,571,670, 5,591,584, 5,624,802, 5,635,352, 5,594,118, 5,359,100, 5,124,246
and 5,681,697, all of which are hereby incorporated by reference. In this embodiment, in
general, the target nucleic acid is prepared as outlined above, and then added 1o the
biochip comprising a plurality of nucleic acid probes, under conditions that allow the

formation of a hybridization complex.

A variety of hybridization conditions may be used in the present invention, including high,
moderate and low stringency conditions as outlined above. The assays are generally run
under stringency conditions which allows formation of the label probe hybridization

complex only in the presence of target. Stringency can be controlled by dltering a step
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parameter that is a thermodynamic variable, including, but not limited 1o, temperature,
formamide concentration, salt concentration, chaotropic salt concentration pH, organic

solvent concentration, etc.

These parameters may also be used to control non-specific binding, as is generally outlined
in U.S. Patent No. 5,681,697. Thus it may be desirable to perform certain steps at higher

stringency conditions to reduce non-specific binding.

The reactions outlined herein may be accomplished in a variety of ways, as will be
appreciated by those in the art. Components of the reaction may be added
simultaneously, or sequentially, in any order, with preferred embodiments outlined below.
In addition, the reaction may include a variety of other reagents may be included in the
assays. These include reagents like salts, buffers, neutral proteins, e.g. albumin, detergents,
efc which may be used to facilitate optimal hybridization and detection, and/or reduce
non-specific or background interactions. Also reagents that otherwise improve the
efficiency of the assay, such as protease inhibitors, nuclease inhibitors, anfi-microbial
agents, etc., may be used, depending on the sample preparation methods and purity of
the target. In addition, either solid phase or solution based (i.e., kinetic PCR) assays may be

used.

Once the assay is run, the data is analyzed to determine the expression levels, and
changes in expression levels as between states, of individual genes, forming a gene

expression profile.

In a preferred embodiment, as for the diagnosis and prognosis applications, having
identified the differentially expressed gene(s) or mutated gene(s) important in any one
state, screens can be run to alter the expression of the genes individually. That is, screening
for modulation of regulation of expression of a single gene can be done. Thus, for
example, particularly in the case of target genes whose presence or absence is unique

between two states, screening is done for modulators of the target gene expression.

In addition, screens can be done for novel genes that are induced in response to a
candidate agent. After identifying a candidate agent based upon its qbili’ry fo suppress a
CA expression pattemn leading to a normal expression pattern, or modulate a single CA
gene expression profile so as to mimic the expression of the gene from normal tissue, a

screen as described above can be performed to identify genes that are specifically
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modulated in response to the agent. Comparing expression: profiles between normal tissue
and agent treated CA tissue revedadls genes that are not expressed in normal fissue or CA
fissue, but are expressed in agent treated tissue. These agent specific sequences can be
identified and used by any of-the methods described herein for CA genes or proteins. In
particular these sequences and the proteins they encode find use in marking or identifying
agent treated cells. In addition, antibodies can be raised against the agent induced

proteins and used to target novel therapeutics to the freated CA tissue sample.

Thus, in one embodiment, a candidate agent is administered to a population of CA cells,
that thus has an associated CA expression profile. By “administration” or "contacting”
herein is meant that the candidate agent is added to the cells in such a manner as to
allow the agent to act upon the cell, whether by uptake and intracellular action, or by
action at the cell surface. In some embodiments, nucleic acid encoding a proteinaceous
candidate agent (i.e. a pebﬁde) may be put into a viral construct such as a refroviral
construct and added to the cell, such that expression of the peptide agent is

accomplished; see PCT US97/01019, hereby expressly incorporated by reference.

Once the candidate agent has been administered o the cells, the cells can be washed if
desired and are allowed to incubate under preferably physiological conditions for some
period of time. The cells are then harvested and a new gene expression profile is

generated, as outlined herein.

Thus, for example, CA tissue may be screened for agents that reduce or suppress the CA
phenotype. A change in atf least one gene of the expression profile indicates that the
agent has an effect on CA activity. By defining such a signature for the CA phenotype,
screens for new drugs that alter the phenotype can be devised. With this approach, the
drug target need not be known and need not be represented in the original expression

screening platform, nor does the level of franscript for the target protein need to change.

In a preferred embodiment, as outlined above, screens may be done on individual genes
and gene products (proteins). That is, having identified a particular differentially expressed
gene as important in a particular state, screening of modulators of either the expression of
the gene or the gene product itself can be done. The gene products of differentially
expressed genes are sometimes referred to herein as "CA proteins” or an "CAP". The CAP
may be a fragment, or alternatively, be the full length protein to the fragment encoded by

the nucleic acids of Table 1. Preferably, the CAP is a fragment. In another embodiment,
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the sequences are sequence variants as further described herein.

Preferably, the CAP is a fragment of approximately 14 to 24 amino acids long. More
preferably the fragment is a soluble fragment. Preferably, the fragment includes a non-
tfransmembrane region. In a preferred embodiment, the fragment has an N-terminal Cys
to aid in solubility. In one embodiment, the c-terminus of the fragment is kept as a free

acid and the n-terminus is a free amine to aid in coupling, i.e., to cysteine.

In one embodiment the CA proteins are conjugated to an immunogenic agent as

discussed herein. In one embodiment the CA protein is conjugated to BSA.

In a preferred embodiment, screening is done to alter the biological function of the
expression product of the CA gene, such as MCM3AP. Again, having identified the
importance of a gene in a particular state, screening for agents that bind and/or
modulate the biological activity of the gene product can be run as is more fully outlined

below.

In a preferred embodiment, screens are designed to first find candidate agents that can
bind to CA proteins, and then these agents may be used in assays that evaluate the ability
of the candidate agent to modulate the CAP activity and the carcinoma phenotype.
Thus, as will be appreciated by those in the art, there are a number of different assays

which may be run; binding assays and activity assays.

In a preferred embodiment, binding assays are done. In general, purified or isolated gene
product is used; that is, the. gene products of one or more CA nucleic acids are made. In
general, this is done as is known in the art. For example, antibodies are generated to the
protein gene products, and standard immunoassays are run to determine the amount of

protein present. Alternatively, cells comprising the CA proteins can be used in the assays.

Thus, in a preferred embodiment, the methods comprise combining a CA protein and a
candidate bioactive agent; and determining the binding of the candidate agent to the
CA protein. Preferred embodiments utilize the human or mouse CA protein, although other
mammalian proteins may also be used, for example for the development of animal models
of human disease. In some embodiments, as outlined herein, variant or derivative CA

proteins may be used.

47



WO 03/079977 PCT/US03/08071

Generdlly, in a preferred embodiment of the methods herein, the CA protein or the
candidate agent is non-diffusably bound to an insoluble support having isolated sample
receiving areas (e.g. a microtiter plate, an array, etc.). The insoluble supports may be
made of any composition fo which the compositions can be bound, is readily separated
from soluble material, and is otherwise compatible with the overall method of screening.
The surface of such supports may be solid or porous and of any convenient shape.
Examples of suitable insoluble supports include microfiter plates, arrays, membranes and
beads. These are typically made of glass, plastic (e.g., polystyrene), polysaccharides, nylon
or nitrocellulose, Teflon™, efc. Microtiter plates and arrays are especially convenient
because a large number of assays can be carried out simultaneously, using small amounts
of reagents and samples. The particular manner of binding of the composition is not
crucial so long as it is compatible with the reagents and overall methods of the invention,
maintains the activity of the composition and is nondiffusable. Preferred methods of
binding include the use of antibodies (which do not sterically block either the ligand
binding site or activation sequence when the protein is bound to the support), direct
binding to “sticky" or ionic supports, chemical crosslinking, the synthesis of the protein or
agent on the surface, etc. Following binding of the protein or agent, excess unbound
material is removed by washing. The sample receiving areas may then be blocked
through incubation with bovine serum albumin (BSA), casein or other innocuous protein or

other moiety.

In a preferred embodiment, the CA protein is bound to the support, and a candidate
bioactive agent is added to the assay. Alternatively, the candidate agent is bound to the
support and the CA protein is added. Novel binding agents include specific antibodies,
non-naturadl binding agents identified in screens of chemical libraries, peptide analogs, etc.
Of particular interest are screening assays for agents that have a low toxicity for human
cells. A wide variety of assays may be used for this purpose, including labeled in vitro
protein-protein binding assays, elec’rrobhoreﬁc mobility shift assays, immunoassays for

protein binding, functional assays (phosphorylation assays, etc.) and the like.

The determination of the binding of the candidate bioactive agent to the CA protein may
be done in a number of ways. In a preferred embodiment, the candidate bioactive agent
is labeled, and binding determined directly. For example, this may be done by atfaching
all or a portion of the CA protein to a solid support, adding a labeled candidate agent (for
example a fluorescent label), washing off excess reagent, and determining whether the

label is present on the solid support. Various blocking and washing steps may be utilized as
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is known in the art.

By “labeled" herein is meant that the compound is either directly or indirectly labeled with
a label which provides a detectable signal, e.g. radioisotope, fluorescers, enzyme,
anfibodies, particles such as magnetic particles, chemiluminescers, or specific binding
molecules, etc. Specific binding molecules include pairs, such as biotin and streptavidin,
digoxin and antidigoxin etfc. For the specific binding members, the complementary
member would normally be labeled with a molecule which provides for detection, in
accordance with known procedures, as outlined above. The label can directly or

indirectly provide a detectable signal.

In some embodiments, only one of the components is labeled. For example, the proteins
(or proteinaceous candidate agents) may be labeled at tyrosine positions using 1251, or with
fluorophores. Alternatively, more than one component may be labeled with different

labels; using 128 for the proteins, for example, and a fluorophor for the candidate agents.

In a preferred embodiment, the binding of the candidate bioactive agent is determined
through the use of competitive binding assays. In this embodiment, the competitoris a
binding moiety known {o bind to the target molecule (i.e. CA protein), such as an
antibody, peptide, binding partner, ligand, efc. Under certain circumstances, there may
be competitive binding as between the bioactive agent and the binding moiety, with the

binding moiety displacing the bioactive agent.

In one embodiment, the candidate bioactive agent is labeled. Either the candidate
bioactive agent, or the competitor, or both, is added first fo the protein for a time sufficient
to allow binding, if present. Incubations may be performed at any temperature which
facilitates optimal activity, typically between 4 and 40°C. Incubation periods are selected
for optimum activity, but may also be optimized to facilitate rapid high through put
screening. Typically between 0.1 and 1 hour will be sufficient. Excess reagent is generally
removed or washed away. The second component is then added, and the presence or

absence of the labeled component is followed, 1o indicate binding.

In a preferred embodiment, the competitor is added first, followed by the candidate
bioactive agent. Displacement of the competitor is an indication that the candidate
bioactive agent is binding to the CA protein and thus is capable of binding to, and

potentially modulating, the activity of the CA protein. In this embodiment, either
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component can be labeled. Thus, for example, if the competitor is labeled, the presence
of label in the wash solution indicates displacement by the agent. Alternatively, if the
candidate bioactive agent is labeled, the presence of the label on the support indicates

displacement.

In an alternative embodiment, the candidate bioactive agent is added first, with
incubation and washing, followed by the competitor. The absence of binding by the
competitor may indicate that the bioactive agent is bound to the CA protein with a higher
affinity. Thus, if the candidate bioactive agent is labeled, the presence of the label on the
support, coupled with a lack of competitor binding, may indicate that the candidate

agent is capable of binding to the CA protein.

In a preferred embodiment, the methods comprise differential screening to identity
bioactive agents that are capable of modulating the activity of the CA proteins. In this
embodiment, the methods comprise combining a CA protein and a competitor in a first
sample. A second sample comprises a candidate bioactive agent, a CA protein and a
competitor. The binding of the competitor is determined for both samples, and a change,
or difference in binding between the two samples indicates the presence of an agent
capable of binding to the CA protein and potentially modulating its activity. That is, if the
binding of the competitor is different in the second sample relative to the first sample, the

agent is capable of binding to the CA protein.

Alternatively, a preferred embodiment utilizes differential screening to identify drug
candidates that bind to the native CA protein, but cannot bind to modified CA proteins.
The structure of the CA protein may be modeled, and used in rational drug design to
synthesize agents that interact with that site. Drug candidates that affect CA bioactivity
are also identified by screening drugs for the ability to either enhance or reduce the

activity of the protein.

Positive controls and negative controls may be used in the assays. Preferably all control
and test samples are performed in at least triplicate to obtain statistically significant resulis.
Incubation of all samples is for a time sufficient for the binding of the agent to the protein.
Following incubation, all samples are washed free of non-specifically bound material and
the amount of bound, generally labeled agent determined. For example, where a
radiolabel is employed, the samples may be counted in a scintillation counter to

determine the amount of bound compound.
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A variety of other reagents may be included in the screening assays. These include
reagents like salts, neutral proteins, e.g. albumin, detergents, etc which may be used to
facilitate optimal protein-protein binding and/or reduce non-specific or background
interactions. Also reagents that otherwise improve the efficiency of the assay, such as
protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may be used. The

mixture of components may be added in any order that provides for the requisite binding.

Screening for agents that modulate the activity of CA proteins may also be done. In a
preferred embodiment, methods for screening for a bioactive agent capable of
modulating the activity of CA proteins comprise the steps of adding a candidate bioactive
agent to a sample of CA proteins, as above, and determining an alteration in the
biological activity of CA proteins. "Modulating the activity of an CA protein” includes an
increase in activity, a decrease in activity, or a change in the type or kind of activity
present. Thus, in this embodiment, the candidate agent should both bind to CA proteins
(although this may not be necessary), and alter its biological or biochemical activity as
defined herein. The methods include both in vitro screening methods, as are generally
outlined above, and in vivo screening of cells for alterations in the presence, distribution,

activity or amount of CA proteins.

Thus, in this embodiment, the methods comprise combining a CA sample and a candidate
bioactive agent, and evaluating the effect on CA activity. By "CA activity” or
grammatical equivalents herein is meant one of the CA protein’s biological activities,
including, but not limited to, its role in tumorigenesis, including cell division, preferably in
lymphatic fissue, cell proliferation, tumor growth and transformation of cells. In one
embodiment, CA activity includes activation of or by a protein encoded by a nucleic acid

of Table 1. An inhibitor of CA activity is the inhibition of any one or more CA activities.

In a preferred embodiment, the activity of the CA protein is increased; in another preferred
embodiment, the activity of the CA protein is decreased. Thus, bioactive agents that are
antagonists are preferred in some embodiments, and bioactive agents that are agonists

may be preferred in other embodiments.

In a preferred embodiment, the invention provides methods for screening for bioactive
agents capable of modulating the activity of a CA protein. The methods comprise adding

a candidate bioactive agent, as defined above, to a cell comprising CA proteins.
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Preferred cell types include almost any cell. The cells contain a recombinant nucleic acid
that encodes a CA protein. In a preferred embodiment, a library of candidate agents are

{ested on a plurality of cells.

In one aspect, the assays are evaluated in the presence or absence or previous or
subsequent exposure of physiological signals, for example hormones, antibodies, peptides,
antigens, cytokines, growth factors, action potentials, pharmacological agents including
chemotherapeutics, radiation, carcinogenics, or other cells (i.e. cell-cell contacts). In
another example, the determinations are determined aft different stages of the cell cycle

process.

In this way, bioactive agents are identified. Compounds with pharmacological activity are

able to enhance or interfere with the activity of the CA protein.

In one embodiment, a method of'inhibiﬁng carcinoma cancer cell division, is provided.

The method comprises administration of a carcinoma cancer inhibitor.

In a preferred embodiment, a method of inhibiting lymphoma carcinoma cell division.is

provided comprising administration of a lymphoma carcinoma inhibitor.

In a preferred embodiment, a method of inhibiting breast cancer carcinoma cell division is

provided comprising administration of a breast cancer carcinoma inhibitor.

In another embodiment, a method of inhibiting tumor growth is provided. The method
comprises administration of a carcinoma cancer inhibitor. in a particularly preferred
embodiment, a method of inhibiting tumor growth in lymphatic fissue is provided

comprising administration of a lymphoma inhibitor.

In another embodiment, a method of inhibiting tumor growth is provided. The method
comprises administration of a carcinoma cancer inhibitor. In a particularly preferred
embodiment, a method of inhibiting tumor growth in mammary tissue is provided

comprising administration of a breast cancer inhibitor.

In a further embodiment, methods of treating cells or individuals with cancer are provided.
The method comprises administration of a carcinoma cancer inhibitor. In one

embodiment the carcinoma is a breast cancer carcinoma. In an alternative embodiment,
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the carcinoma is a lymphoma carcinoma.

In one embodiment, a carcinoma cancer inhibitor is an antibody as discussed above. In
another embodiment, the carcinoma cancer inhibitor is an antisense molecule. Antisense
molecules as used herein include antisense or sense oligonucleotides comprising a singe-
stranded nucleic acid sequence (either RNA or DNA) capable of binding to farget mRNA
[sense) or DNA (cnﬁsenﬁe) sequences for carcinoma cancer molecules. Antisense or sense
oligonucleotides, according to the present invention, comprise a fragment generally at
least about 14 nucleotides, preferably from about 14 to 30 nucleotides. The ability to
derive an antisense or a sense oligonucleotide, based upon a cDNA sequence encoding a
given protein is described in, for example, Stein and Cohen, Cancer Res. 48:2659, (1988)
and van der Krol et al., BioTechniques 6:958, (1988).

Antisense molecules may be infroduced into a cell containing the target nucleotide
sequence by formation of a conjugate with a ligand binding molecule, as described in
WO 91/04753. Suitable ligand binding molecules include, but are not limited to, cell
surface receptors, growth factors, other cytokines, or other ligands that bind fo cell surface
receptors. Preferably, conjugation of the ligand binding molecule does not substantially
interfere with the ability of the ligand binding molecule to bind to its corresponding
molecule or receptor, or block entry of the sense or antisense oligonucleotide or its
conjugated version into the cell. Altermatively, a sense or an antisense oligonucleotide
may be infroduced info a cell containing the target nucleic acid sequence by formation
of an oligonucleotide-lipid complex, as described in WO 90/10448. It is understood that the
use of antisense molecules or knock out and knock in models may also be used in

screening assays as discussed above, in addition 1o methods of treatment.

The compounds having the desired pharmacological activity may be administered in a
physiologically acceptable carrier to a host, as previously described. The agents may be
administered in a variety of ways, orally, parenterally e.g., subcutaneously,
intraperitoneadlly, intravascularly, etc. Depending upon the manner of introduction, the
compounds may be formulated in a variety of ways. The concentration of therapeutically
active compound in the formulation may vary from about 0.1-100% wgt/vol. The agents

may be administered alone or in combination with other freatments, i.e., radiation.

The pharmaceutical compositions can be prepared in various forms, such as granules,

tablets, pills, suppositories, capsules, suspensions, salves, lotions and the like.
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Pharmaceutical grade organic or inorganic carriers and/or diluents suitable for oral and
topical use can be used to make up compositions containing the therapeutically-active
compounds. Diluents known to the art include agueous media, vegetable and animal oils
and fats. Stabilizing agents, wetting and emulsifying agents, salts for varying the osmotic
pressure or buffers for securing an adequate pH value, and skin penetration enhancers

can be used as auxiliary agents.

Without being bound by theory, it appears that the various CA sequences are important in
carcinomas. Accordingly, disorders based on mutant or variant CA genes may be
determined. In one embodiment, the invention provides methods for identifying cells
containing variant CA genes comprising determining all or part of the sequence of at least
one endogenous CA genes in a cell. As will be appreciated by those in the art, this may
be done using any number of sequencing techniques. In a preferred embodiment, the
invention provides methods of identifying the CA genotype of an individual comprising
determining all or part of the sequence of at least one CA gene, such as MCM3AP of the
individual. This is generally done in at least one tissue of the individual, and may include
the evaluation of a number of fissues or different samples of the same tissue. The method
may include comparing the sequence of the sequenced CA gene to a known CA gene,
such as MCM3AP, i.e., a wild-type gene. As will be appreciated by those in the art,
alterations in the sequence of some oncogenes can be an indication of either the

presence of the disease, or propensity o develop the disease, or prognosis evaluations.

The sequence of all or part of the CA gene, such as MCM3AP, can then be compared to
the sequence of a known CA gene to determine if any differences exist. This can be done
using any number of known homology programes, such as Bestfit, etc. In a preferred
embodiment, the presence of a difference in the sequence between the CA gene, such
as MCMB3AP of the patient and the known CA gene is indicative of a disease state or a

propensity for a disease state, as outlined herein.

In a preferred embodiment, the CA genes are used as probes to determine the number of
copies of the CA gene, such as MCM3AP in the genome. For example, some cancers
exhibit chromosomal deletions or insertions, resulfing in an alteration in the copy number of

agene.

In another preferred embodiment CA genes are used as probes to determine the

chromosomal location of the CA genes. Information such as chromosomal location finds
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use in providing a diagnosis or prognosis in particular when chromosomal abnormalities

such as franslocations, and the like are identified in CA gene, such as MCMB3AP, loci.

Thus, in one embodiment, methods of modulating CA in cells or organisms are provided. In
one embodiment, the methods comprise administering to a cell an anti-CA anfibody that
reduces or eliminates the biological activity of an endogenous CA protein. Alternatively,
the methods comprise administering to a cell or organism a recombinant nucleic acid
encoding a CA protfein. As will be appreciated by those in the art, this may be
accomplished in any number of ways. In a preferred embodiment, for example when the
CA seguence is down-regulated in carcinoma, the activity of the CA gene is increased by
increasing the amount of CA in the cell, for example by overexpressing the endogenous
CA or by administering a gene encoding the CA sequence, using known gene-therapy
techniques, for example. In a preferred embodiment, the gene therapy techniques

’ include the incorporation of the exogenous gene using enhanced homologous
recombination (EHR), for example as described in PCT/US93/03868, hereby incorporated by
reference in its entirety. Aliernatively, for example when the CA sequence is up-regulated
in carcinoma, the activily of the endogenous. CA gene is decreased, for example by the

administration of a CA antisense nucleic acid.

In one embodiment, the CA proteins of the present invention may be used to generate
polyclonal and monoclonal antibodies to CA proteins, which are useful as described
herein. Similarly, the CA proteins can be coupled, using standard technology, to affinity
chromatography columns. These columns may then be used to purify CA antibodies. In a
preferred embodiment, the antibodies are generated to epitopes unique to a CA protein;
that is, the antibodies show little or no cross-reactivity to other proteins. These antibodies
find use in a number of applications. For example, the CA antibodies may be coupled o
standard affinity chromatography columns and used to purify CA protfeins. The antibodies
may also be used as blocking polypeptides, as outlined above, since they will specifically
bind to the CA protein.

In one embodiment, a therapeutically effective dose of a CA or modulator thereof is
administered to a patient. By “therapeutically effective dose" herein is meant a dose that
produces the effects for‘which it is administered. The exact dose will depend on the
purpose of the treatment, and will be ascertainable by one skilled in the art using known
techniques. Asis known in the art, adjustments for CA degradation, systemic versus

localized delivery, and rate of new protease synthesis, as well as the age, body weight,
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general hedalth, sex, diet, fime of administration, drug interaction and the severity of the
condition may be necessary, and will be ascertainable with routine experimentation by
those skilled in the art.

A "patient” for the purposes of the present invention includes both humans and other
animails, particularly mammals, and organisms. Thus the methods are applicable to both
human therapy and veterinary applications. In the preferred embodiment the patient is a

mammal, and in the most preferred embodiment the patient is human.

The administration of the CA proteins and modulators of the present invention can be
done in a variety of ways as discussed above, including, but not limited to, orally,
subcutaneously, intravenously, infranasally, transdermally, infraperitoneally, inframuscularly,
infrapulmonary, vaginally, rectally, or intraocularly. In some instances, for example, in the
treatment of wounds and inflammation, the CA proteins and modulators may be directly

applied as a solution or spray.

The pharmaceutical compositions of the present invention comprise a CA protein in a form
suitable for administration fo a patient. In the preferred embodiment, the pharmaceutical
compositions are in a water soluble form, such as being present as pharmaceutically
acceptable salts, which is meant to include both acid and base addition salts.
"Pharmaceutically acceptable acid addition salt" refers fo those salts that retain the
biological effectiveness of the free bases and that are not biologically or otherwise
undesirable, formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as acetic
acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid,
succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid,
mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic
acid and the like. "Pharmaceutically accepiable base addition salts” include those
derived from inorganic bases such as sodium, potassium, lithium, ammonium, calcium,
magnesium, iron, zinc, copper, manganese, aluminum salts and the like. Particularly
preferred are the ammonium, potassium, sodium, calcium, and magnesium salts. Salts
derived from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as isopropylamine,

frimethylamine, diethylamine, triethylamine, tripropylamine, and ethanolamine.
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The phqrmaceu’rical compositions may also include one or more of the following: carrier
proteins such as serum albumin; buffers; fillers such as microcrystalline cellulose, lactose,
corn and other starches; binding agents; sweeteners and other flavoring agents; coloring
agents; and polyethylene glycol. Additives are well known in the art, and are used in a

variety of formulations.

In a preferred embodiment, CA proteins and modulators are administered as therapeutic
agents, and can be formulated as outlined above. Similarly, CA genes (including both the
full-length sequence, partial sequences, or regulatory sequences of the CA coding regions)
can be administered in gene therapy applications, as is known in the art. These CA genes
can include antisense applications, either as gene therapy (i.e. for incorporation into the

genome) or as antisense compositions, as will be appreciated by those in the art.

In a preferred embodiment, CA genes, such as MCM3AP, are administered as DNA
vaccines, either single genes or combinations of CA genes. Naked DNA vaccines are

generally known in the art. Brower, Nature Biotechnology, 16:1304-1305 (1998).

In one embodiment, CA genes of the present invention are used as DNA vaccines.
Methods for the use of genes as DNA vaccines are well known o one of ordinary skill in the
art, and include placing a CA gene or portion of a CA gene under the control of a
promoter for expression in a patient with carcinoma. The CA gene used for DNA vaccines
can encode fuil-length CA proteins, but more preferably encodes portions of the CA
proteins including peptides derived from the CA protein. In a preferred embodiment a
patient is immunized with a DNA vaccine comprising a plurality of nucleotide sequences
derived from a CA gene. Similarly, it is possible to immunize a patient with a plurality of CA
genes or portions thereof as defined herein. Without being bound by theory, expression of
the polypeptide encoded by the DNA vaccine, cytotoxic T-cells, helper T-cells and
antibodies are induced which recognize and destroy or eliminate cells expressing CA

proteins.

In a preferred embodiment, the DNA vaccines include a gene encoding an adjuvant
molecule with the DNA vaccine. Such adjuvant molecules include cytokines that increase
the immunogenic response to the CA polypeptide encoded by the DNA vaccine.
Additional or alternative adjuvants are known to those of ordinary skill in the art and find

use in the invention.

57



WO 03/079977 PCT/US03/08071

In another preferred embodiment CA genes find use in generating animal models of
corcihomos, particularly breast cancer or lymphoma carcinomas. As is appreciated by
one of ordinary skill in the art, when the CA gene identified is repressed or diminished in CA
tissue, gene therapy technology wherein antisense RNA directed to the CA gene will also
diminish or repress expression of the gene. An animal generated as such serves as an
animal model of CA that finds use in screening bioactive drug candidates. Similarly, gene
knockout technology, for example as a result of homologous recombination with an
appropriate gene fargeting vector, will result in the absence of the CA protein. When

desired, tissue-specific expression or knockout of the CA protein may be necessary.

It is also possible that the CA protein is overexpressed in carcinoma. As such, fransgenic
animals can be generated that overexpress the CA protein. Depending on the desired
expression level, promoters of various strengths can be employed to express the fransgene.
Also, the number of copies of the integrated transgene can be determined and
compared for a determination of the expression level of the fransgene. Animals
generated by such methods find use as animal models of CA and are additionally useful in

screening for bioactive molecules to treat carcinoma.

The CA nucleic acid sequences of the invention are depicted in Table 1. The sequences in
each Table include genomic sequence, mRNA and coding sequences for both mouse and
human. N/A indicates a gene that has been identfified, but for which there has not been a

name ascribed. The different sequences are assigned the following SEQ ID Nos:

A Iable 1 (mouse gene: Mcm3ap; human gene MCM3AP)
Mouse genomic sequence (SEQ ID NO: 1)
Mouse mRNA sequence (SEQ ID NO: 2)
Mouse coding sequence (SEQ ID NO: 3)
Human genomic sequence (SEQ ID NO: 4)
Human mRNA sequence (SEQ ID NO: 5)
Human coding sequence (SEQ ID NO: 6)
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TABLE 1

MOUSE NOMENCLATURE

ICSGNM Mcm3ap
Celera mCG3107
HUMAN NOMENCLATURE
HGNC MCM3AP
Celera hCG401250

MOUSE SEQUENCE - GENOMIC (SEQ ID NO:1)

ACATGGTGGCTCACAACCCTCTGTAATGGGGGATGGGATGTCCTCTTCTGGTGTGTCTGAAGACAGTGGCAGTGTCCTCATGCATGAAATA
GATATTTCTAAAGAAGGAGGAGGAGGAAAGAAATAATAATAATAATACAGGGCATATACAGGGCTAACAGGATTGTTCAGCAGGTARAGGT
GCTTGCTCTCAAGTCTGATAACTGAGTTTTATTCTCAGGATATGGGGGCTTAGGTGGTGGTGGTAGGTGACCAACTTCTACAGGTTGGCCT
CTTGCCTCCATTTTTGCATGGGATGTGCCTGGACCCCAGCCCCTGTGGCTGGTTAAATGTAATTAAAARGAARATAAGAAACTGGGCACGG
TGGTGCACATCTTTAGTCCCAGCACTCCAGAGGCAGAGGCCAGCCTGGTCTATATAGTTAGTTCTAAGCCAGCCAGAGTTGCACAGARARA
CCCTGTCTCTARAAACAAACAAACAARACAAAAAAGGGCTAGAGAGCTGGCTCAGTGGCTAAGTGTTAGGAGTGCTTGTTGCTCAGGTTTAA
GTCATAGTGAARAGARACCTAGTGGAGARACCCCCCACTCAATTCCGAGTTGGTGTGCACCCAAGGAATCACGAGAGACTGTCTTGATGCAAA
CACATGAGGTAGTTTAATGACGGAGCTCCGGGCCGACATGTATCTCACACAGGAGATTGCGGTTGTCGACCACTAGGCTTGARAGCTAGGG
GTTTTTATAGAARAGGGTCTGGGGCTGGGEGAGGAATTGGCCCGGTTTCACACGATTGGTTCATTTARACATCAGCAGAGTGTATGTGCAG
ATGGAGGTAACAGCAGAGCATCTGGTTAACATTTAACCCATGTCAGAAGGGTGGGAGATAGGGAGGCGCCAGGCCAGTCTGGACATGTCTT
TGCATTCTCTTTATCTTTATGGCCAAGCAGCCTCAGGAATGTCTTAATGATGGGCCTGCCCAGGCATGTCCTGGCCTGTTCTGCTATGTTC
TCAGTCCCAGGCTTCARAGCTCACAAACAACTCTTTGGGCTATTACATGAATCACAGGACTCAAGTTTTATTTTCTTTCAATAGCACCACA
TGGCAATCCACAACTCTCTGTGACTCCAGTTCCAGGATAGTCAATGTCCTCTTCTGACCTCCAAGGGCATCAGGAGTGCACACATAAATAC
ACACAGGCAAGATACTCATACTTATAACATTTTATAATCATAACAAGGCCCAGGTACATGTGAGGTCCACATGCATGCACGTGGGCACTGC
AGGCTGTGTAAGTATGGGTATTTACACACGCTGTTTACARAGCACTGTTCGCTCCGGGAGGGTTGGATGGTTGCTCTCTCTCCTCCATCTC
CACCCCAGCCCATCAGGTAGAGAAGAATCCATAAAGACAGACCTGTCTTTCAGTGCGCCTTGGGGTGTGGTTCCAGAGARACTTGGTTTTG
TTAAAAGCACCAGTTAAAGAGCTCACATAATTTCCTTCCTAGATGATGTTTCTAACACGATTTTCCTCTCATATGATTATTGATCTGATAG
AAGGAAGATATTTGGCAGATGTTTTGTCTCAGATGGCCTGGCAATGCTGGGCTAACAAGGAGGARAGTAGCCTGGGAGCATCCTGGCTCTGG
GAGCACCATCAGCCTCTGGAAGCTATGGGAGTGTACATGGACCCACCCTCACACACAGTCTTCCCCGTCCCTTTCAAGCCTGCTGTCTGAG
GACCACCTGTGGGAGACTAAAGAGTCTGAGCAGGCCCTGTAGTGCGGCTTAGGGGGTCCCCAGTGACTCAGGGARAAGCTTCTCCTGGCCAT
GCCCCTTAACAGTGGTGACAGGGACTGCACCACTGTGCACAACTTTACTCTGAGAAGATGCACAGTACGCCCCAGAGATTTTAAAGATGGC
TCAAGTGTGTGAGCGGCCAATCCACAGAGTCCATGAARACTCTCATCARGATCACAGGCCCCAGCTGGAGAGATGGCTCAGCGGTTAAGAGC
ACTGACTGCTCTTCTGAAGGTCGAGTTCAARATCCCAGAAACCACGCAGTGGCTCACAACCATCTGTAATGAGATCTGACGCCCTCTTCTGG
TTTATCTGAAGACAGCTACAGTGTACTTACATATAATTAATARATCTTTGGGCTGGAGCGAGCAGGGECCGGAACGAGCAGAAATCCTAAGT
TCAATTCCCAGCAATCACACGATGGCTCACAACCATCTACAGTGTACTCATATACATAAAATAAGTAAATCTTTTTTTTATTAGGTATTTA
GCTCATTTACATTTCCAATGCTATACCAARAGTCCCCCATACCCAAGTAAATCTTTTTTAAARATTAAARAAACATCACAGGCCCTTCAGGG
AAGTGAGGGACGAAATGAAATCTGGAATAAACACARAGT GAGGAAGCCCCAAGTGAGGATGCTGTGCCTCCTGGAACAGGGCAGATAGTGC
CCCCTCAGGCTTGGAGTCATCATAACAATGTGGCTGGACTCAGAGACAGCTGCTGACCAACCCACAGATTTAGGGCAGCTGAGCAACAGGC
TGGGAATGTGGCAGAGCCTTGCCAAGCCTGACARGATCCTGGATTCCATGCCCAGAGCTGCAAGGTCAAACCAAACCAAAAACARRARCAR
AAAAAAARARACAAAAARAACCCCCCAAAAAACCAAAAAAACCAAAAACCCCACCAAATTARACCAGARATACCAAGCAGAGAARARAGGGARAA
TAGAAAARATGAAGGGCACAGARAGCAGTCATTCCTTAAGGATGCTCARAGGCGAGGAACCAGTTAGATGGCCGAGAAGAAGGGAACAGGCTG
GCATAGGTGTATATGCGGGTACACCCAGCAGAGGGGTCAGGARACCCTATCTAGGTTCAAGGTCCCTGGCTACCTGCTGGGAAGACTCTCG
TGATCCAGATTTGCACAGACATTTGCATGTTGCTTTGAACTAGACTTCAGGTCACCAGAATTCCATGTTCCAGGCCTTGAGCAGAARCTACC
ATGCCTCTAACAGCCAATAGGGGAGCCCCAGTGGCAGGACTACGGTGGCCTGCAGGATGTCAGTGGGATGGCAAGGCTGACAACCAGAGTT
CCATCTCTGGGGACAAAATAATAAACGAGAGAGACATCTCCCCCCAGCTGACCACCCCACCCCCCGCAGTGGGAAATGTGTACCCACACAT
GACACACACCAAATAAAATCCTTTTTTTTTTTGGTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTGTAG
ACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCAAGTGCTGGGACTARAGGCGTGTGCCACCACTGCCCTGCTCCAAAT
AAAATAAAGGTCATCTAAAACAATTACAAACAGCAACACAGATGGGGGACACTCCTGACTCTCTGGCCCCAGGAGACAAGGTCTGTGGGCT
GTCCCGTGGTGTCTGCAGCCAACAGCTTAAGAAAGGCGAGGGCACAAGGTGTCCTTTTGGGCTTGCTGGTCTGCAGGCGCCTCCTCCTAGG
AGAACAGGCTTCAGTGTTCTGGCACGTTCCTCCCACTTCAGGGAGACAAGGCAATCTGCCCAGACTCTACAGCTAGAAACCCARAGAAGCA
CARAGAGCGTCCATGTTTCTTCTCTTAGAACGCCTGATTCTGCTTACAACAGAGTCCGCATAGATTTCTAATCAGAGTAAGGGCTGACAGGC
ACTTCCTTGGTACTTGGTCCACTCACAGAGTGAAGCTGTAGTGTGGGCTGAGGCCCTCCAGGGCAACAGGACCAGCAGAGATCCACTGTGG
AGGTAAAAAGGCCAGCTTAGGAAGTTTGGGAAGGTCATGAAACACTTGCCCCTCCAGAAGGAAGAGGCTAATTAACATTTCTCAGACCTTA
GGGCAGAACTGCCCTGTGGGTGGGGACACATCCTGCAGGACACCTTCAGACARGGGACGTCCTTGTCACTTCATTCCCTAARGACCAATCA
GTTTAAAGGGTGCACTGCTCCGCCAATCACGTTGTGCCTAGTTGCTGATGCTCTCTTCTGCCCCTGGAAACCATATAAAAACTCCCTGAAT
GGGTGCTGGGGGTCGCCGCCTCTCCTTCGGGTCTGGGAAGACCCCAGTGCACTGGAACAARARATTCCTCTITGCTTTTTGCATCTATTCCGG
CTCCACGTGGTCCACTCAGGGGCTCCCTGGTAAGCAGAGGCTCCCTGGAGTCTTGCAGAGGGACGGGACTCTGTCCAACAAGTTCTCTGTC
TCAAAGCTCTGTGGCATCAGTAGAGGCCCCTGCTCAGGGGTTGGAGCCTAGCTCCCGTGTAGCGGCTCAGCTCCTCCAGCACCAGCTTCTC
CTGGTTGTACATCTGGAACACAGCAGAGCACAAGCTCTGGAGGGACTCTGGGGACCCTTGTCCCGAGTCCGAGTCCTCCCAGGGTTCACCT
CCTTCTGAAGCCCCCCTAGCCGCTCCCCCAGGCTCTGCACAAGTCTATCAGCAGCACCTGARCAGAGACTCAGAGAGCTGTAGGTAGATGC
AAGATCAAAGGACAGGACAGCAGGGAGTGGGCTCCCARAGGAAGGGGGAGAAGCTGGGGTACACATGGGGCCCAGGGAAGTGTGGGGCAGG
GAGGGAGTGGGCATAGACAGGGCTGGGTGGTAGCAGAAGCAGACTGCGATCTACTTTTAATTTGAAAAAAAAAGTTCATTCATGGGTGCTG
GAGAGATGGCTCAGCAGTGGAGAGCACTCACTGCTCTCACAGATCGCCTGGGTTCGGTTCCCAGCACCCGTATCAGGAAGCTCACAACCAG
CTGTAGTTCCAGTTTCAGGGGATCTACTCCTTCCTCTGCCTCTGCAGATAACCAGCACACACATTACCTACAAACGTAACCCAAGCCTATT
GGACARACGTAGTGGGCTTTAAGTGTGGTACCCATTGGCCGTTAGAAGAAAAARAACCATGACTTAGCATTATTTGTTGCCAACTGATGGGTA
AGGGTTTTTTTTATTATTTTTTATTTTTTGTATGTTTTTCTGAACATTAAGTGTCCCTTGACCCCCATCGATAATAGCTAGCATTCAGGGA
ATTTAACTTTCACCTGCCTGTCCAGGGTGCCTTTCAGGAGTGAAGTATCATGAGGAGCCAGAGCCTTCAATACAAGACCTCACCTTTCCAG
GCAGGATGGATGGAGGCTGTAGTTCGGCCTCTTGCCATGGGGTTTCGAGGTGGGGGAGGGGAATGCTGGGCAGCAGCCTAAGGGTTAAGGG
TGTATCTGGGGTAGCCCCTTGCACAGGTACCCCTCCTACCTTTTGCCACTCGGCTTTGGAGCTGTGGGTGAAGCCCAGCAGGTGACAGAGT
CCATGGGTGGCTGTGACCTGTTGGAGTAATTGAGARAGTCAGCTCAGGGGATGATCTACCAGACGGCCGCCCCTTCGGGCTCACAGAGGACC
CTTGTAAGACTGAGTTGTCCTACGCCAGGACCCTGGGGCAGGATACACAGTTGCTGCCCTGGGTTGGAGTTAATACTCAGTTCTCTCCTGT
CTAGGCAAGTGCTACCAGTGAGCTACATCCCAACCTCTATCGCCTCCTGTCTARAACAGAACAATTCATTCACTCAGTTCACTTAATTAGT
GTGGAGCAACACTGTTTGGGGTTGAGACCAGGTAARAAGAGTTGATTGTCCCTGGCAGTATTGGGAATCTGACTAGATAGAATTAAGCRAG
GGTGAATCACGGTTGTAGTATCAGTGGTCTAGAAGGTTGCAGTGAAGTATTGATTGAATCCAAGAGTTCAAGACCTGGGTGGTATAGTCTA
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CATCTTTTCATTTATTTACTTATTATTTTTAAATTGTGTATATGTGCACATGAGTACAGACATCCTTGCGGCCTGAGAGGACATCTGATAC
CTTGGAGCTGGGGGCAGGCGGTTGTAAARATACCTGACCCAGATGCTGGGAAGAGAACTCGTGTTCACCAGAACAGTGGCTCCTGATACCCA
CGGAGCCATCCCTCTAGGCTAGGGCGTAAAACARGGTCAGGGCACCTGTGCAGAGTAGGCATGGTGGTCAGGCARAGACAGGACAGGACTC
GAGTAGGTGGAGGGAGAGGCTGGACGCAGCAGAATCAGTGTCGCCTGCTTCTAACTGCAGACAGGATTGGGTTATAGCCCGCACAAGAAGG
GGTAGAACAGAGTCCAGCAGAGGGCACTGAAGATCTGAAGAGCCCAGCTAATGAAGAGCCTGCATGATGTCTAGCTTTGGCTGACCAGAAC
ACCAAGATTTATAGAGAGGACTACTGCAAGCTAAGCTAAAGTTATCTCTAGCAATCTTTAGTACCCTCTAATAACCATTTACTACGAACCT
TGGGATCTGCCCTAATACCCTCATGTTGAGCAGATCACCTCTTGGAAAGCATGGTTAGTCTGACACACTTCTAGCCTCGGCCATCCCTARA
GCCAGGGACACTCAGTGGTTGTGTGGGARACCTACAGAATTGCCACCACCTCCCTGTATACTGTCTGTCTAACGTCTGCACTGAAGTICACT
GGTGACATGTGCCTTTTGTCTATTCCGGGACTATGAGAGTTCACACAACCCCTTCCATGTTGTACAGTAACCCARATCTGTTCTTTGGCTT
CAGTAGCCACCCTCATTTGGCTCAGAATAAACTAGTTTCTTATTTCCTTTAAAGCAGAGGTGTTATTTTATGTCAACTGGCAGTGCCGCTG
CTGGCTCTGGGCCACTTCCTTCACAGCAGAGAATTATAACTTCCCCAACTCTGTATAGCACAGGCTGCACTATCCGAGATCAAGGAGACAG
TCAAGGCCARGGCCTTRACTCTGGGTCACCACCAGGGCCTGCTTTGGGTCACTCTTCAACTCTAGGAGGCCCACAGACAGCAAGGCTGTGG
GTGTTCTGCCARAGTGGAGCTCTTCTACTGAACACTGGTACATCGCGTCTCTTGTTAGTTTCCCCTCCTGCCTTCAAACTCTGAAGTGTGG
AGGCTCCTGTTCTGTTCTGGGTAGTGTAATAAGAAGCCAATCCAGCARATTTCAATTAGGGAAGCATGGTCCCATTTCTAGAGATARAAGC
TGAAAGAAGTCCCTGGGGACACCAGGCTTCCCCCCCCCCCCCCAGTGTGTTCTCCTTCCCTCAAGTCTGGAGCTTCCAGTCCCATCAATAC
AAGTGGTATGTGTGGATGCTCGTGTGTTACCAGGAGTCTCCTCTTCCACCTTCTCTAAGGTTCATTTTGAAGTTCCTTTGCGAGCGTATGT
GGCTCCGCACCCGACTTACCGTCAGGACATCACAGTAATCCTCACTTTCTCTGCAATGCTGAAGAATGTACTCCACCCCTAGGAAAATGTC
TCCCAGATTATAATCATCCGGTGAGTGTGGCTGAGGAAATTCGCCAGCTTTCAGATTCTGAAAAGGAGAAACATCACCAGGTTACAAGGAC
CTGGCTCACTTGTTTAGCAGAGGGCACGGGACTCTTAACCACAGGATGCTCARAGCTGCATARTGAAGGCTAAGGACCATCARAGAGTCTGA
GGGGGTGGAATGCAGTTATCACACAGTGACCCTCACGTGCTGTTTTTATCAAATTATCTACTCACCCCCCCAACCCCTCTCAAAGTCACAT
TCAATATCATTGAATTGGCATATGGACACAATCACACTCTTTCCCCACTTGTGTGCCTGCCATTTTTTCCTGTTAAGGGAAACAGGCTGGA
GAGTGGCTCAGTGGGTAAGAACACTGACTGCTCTTCTGAAGGTCCGGAGTTCARATCCCAGCAACCACATGGTGGCTCACAACCATCGGTA
ACGAGATCTGACTCCCTCTTCTGGAGTGTCTGAAGACAGCTACAGTGTACTTACATATAAGCCGGGCGTGGTGGCGCACGCCTTTAATCCC
AGCACTTGGGAGGCAGAGGCAGGTGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAATTCCAGGACAGCCAGAGCTACACAGAG
AAACCCTGTCTCGAAAAACCAAAGGGTGGARAARAAAARAAGAGAAAAGCAGAAAGAACTTTGCTTTGACAGGGGAAGAAACGTGTGTATGC
TATAATCCACTATATATATATATACAGARACAARATCCTTCATTAGCTGTGGCCTCTTCAGACATGCTGTAGACCTTCAGTCCCCTCTGCTG
GGCTCTGTTCTACCCATCTTGTGCGGGCTATAGCCCAATCCTGTCTGCAGTTAGAAGCAGGCGACACTGATTCTACTGCATCCAGCCTCTC
CCAACGCACACCTCGAGTCCTGTCCTGTCTCTGCCTGACCACCATGCCCACTCTGCACGGGTGCCTGACCTTATTTTATGCCACAATCACA
AGGCTTAACTTTCCAGGGTTAAGCCTGCATCCTTGGCTCTTTCCTTCTCTTTTCTATCCTTTGAAGCACCATTTACTACCAATTCATTCCC
CAAAAGGAGTATTCCCATTTCTTCTGCTAACAATGGGGGAAGCTATTTAGACAATGTGGTTCCTTGTAGCTATCTATCGCAAGGGAATCTG
TTGATAATGCTTACCAGTTTTTACTTTTCTGTCCAAGCATTTACTACTGAGGTACACTTAARACTGCAGACACTCTTATTTGAATTTCCTG
AGGGCACTGAGTTAGTGAGAGTGGTCCCTGCATAGAGGAATTGTGATGTTTAGGGCTAGACATACTTAATGGGTCTATGTCATATTGCTTC
ATTTCTGTTTTTTATTTGCTTGTTTTTGAGATAGAGAGGATTTTTTTTTGGACCGAGTTTCTCTTTGTAGCCCTGGCTGTCCTGTTAATCA
CTCTGTAACACCAGGGTGGACTTGAATTCAGAGATCTGCTTTTCTCTGCCTCCCAAGCATTAGGACTARAGGTGTGTGCCACCACTGCCAC
CCGGCTGAGARAGGGGCTTCTTATGTGGCTTTTGTCTGGCCTTAAACTAACCAGGCAGACCARAGGTGGCTTTGAACTCACARAGATTCGA
CTGCCTCTGCCTCTTGGATAGATGGGATTAAAGGCATGCACAGTCACACCAGGCTAGACTTCAGTGCATTTCCAGAARAACTTCAAAATCAA
AGATAACCAGATCTGTAATGTAATTAACAGGAACTATTCTGGAAGGAAGGTAAGCTGTACGAGAAGAACATATATACATACATATATATTT
ATTTTAAATATGAGGTATACATATTTACCTCATGAAATGAGARAGARAGCACGTCAGTTGGGACATTTTTATTCCTGTAGATCCTATTAAT
GTTCTGAATAGTCTTGTTGTCAACACAGATGATCCCCAGGTCAAATTTCTTCACTCCTAAGATACTCCTGACTAAATCCATCTTCCTGCGA
AGTGGCACTCTTCTGATGGGGACCACCCGCTGCAGATTTTTAATCACCARACTCATTTCGGGAAGAACACCCAGCCCTTTAAAAAAAAAAA
AAAATGGTTGGAAGGAACCTGTGGTTAAAGT TCGAGAAAAGACCCGTAACTACTAGAGAGTGATAAGT TATGTAAAAACACACACGCGCTC
ACAATAAAACTTTATTTGATGGGATTTATCTGGTGGCAATGCTAAGGGAARATCACCTTTATTTACCCTAGGARACTAATARACAGGGTAGA
CTGGGCACAACGTGCAGARATAAGGCAAGTGGTTTGGGGCGGTTGCAATGCTGCAGGACCAGGTGAGGATGAGT GTGGGTGAGCAAATGGGG
TCGCTGTGGGTCCAGCGTCTCTCGGGCACTCAGGCTGGAGGATCCACGCACGAACGAGGGGCTTCCACGCCGCACAATGCGGGATCGCCGT
GCACTTACCGAATCCGACCGTGAAGAAGGTCGGGGGTCTGGCGGGECCGCCTGCCGGAAGATCAGCAGCAGCACACCCCAGAGAGCGGARAGC
CGGATGCGGAGGACCGGAAGTTGGTCCTACAAATTTGATGTCCGTAGCGCACACCCAAGAGCCCGCTCCAGTGGCCGETTTGTTGCGGTGC
GGTGGGCCCGGTAGAGGCTGCACGCAGACT GTGGGCGAGCACARAGCGCTGGCGACAGTGGCCGTATCTGGCGGACTTGCTCCTCCCTCCGC
GGCCTCCGCTGTCCCTTGTGICTTTGCCGAGTTGCTGAAGGCCTTCACTAGTCTTCGCTCGRAGGCGTCTGTTAACCTAGCGGCCGGCTTC
CGGAGTGTTAAGCATCGGGGATAAAAAGCTATTATTTCTAGACCAGGGCATCGCAAGTTCGAGTTACCGGGAGARARATGAGATGGTAGGA
ACCCAAAGCAGTAACATTTTARATTACGGTTTTTGTGTTTTTATTTATTTATTTATTTATTTTGCCTTGGAGATCGCAAGAATCTGATAAG
TGATGTGTTCCCGTCTTATTACTGAGGTTTTGTTTGTTTGTTTGTTTGCTTGTTTTTTCCCCGAGAAGGTATCAATTGAATAAAATGCTTT
GCATTTTTATTTTAATCATAACGGATCAGGCTTCACCTAAGCCTGCTGGAGCACACCTGTGGTCCCAGCAGAAGGGAGACCGAGGCAGAAG
AAAGGAACTTAAGGTTGTGCTTGATTGTAGTAAGCTTGAGGCAAGCCTGGGCTAAGCGAGACCTTGTCTTTTTTTTTITTTTITTTTTTTTG
GTTTTTCGAGACAGGGTTTCTCTGTATAGCCCTGGCTGGCCTGGAACTCACTTTGTAGACCAGGCTGGCCTTGAACTCAGAAATCTGCCTG
CCTCTGCCTCCCGAGTGCTGGGATTAARGGCATGCGCCACCAAGCCCGTTTTACGAGACCTTGTCTTTAATGAARAGAAARAGAARARAAR
ATCTTTAAACCTCCCTTACACCATAATCCATTTCTAATACCCTGTGTCCARAAACCTGTTGATCTGTGAGTGGTCGGCGGCCCGTTGTGCCC
TTGCCTTTTAAATAATTGTCTTAGAATTTCTGTGAT TTAAGAGTTGGAGCARAATATGCTGTGATGTCCTAACCTTTTITTTTITTTTTCCAG
GTCATCCTGAGGATGAAGGAGAGCTTCCCCTGGCAACAGATAATTTAAAGAGGAGAGCTACTTGTGTATAGTCCATATTTATTGCCTTCAG
ATAATTGGCTTGAARGATGCACCCGGTGAACCCCTTCGGAGGGCAGCAGCCCAGTGCTTTTGCGGTATCTTCCAGCACCACGGGAACATATC
AGACTAAATCACCATTTCGATTTGGCCAGCCTTCCCTTTTTGGACAGAACAGCACACCCAGCAAGAGCCTGGCGTTTTCACAAGTACCRAAG
CTTTGCAACACCCTCTGGAGGAARGCCATTCTTCCTCCTTGCCAGCATTTGGACTCACCCAAACCTCAAGTGTGGGACTCTTCTCTAGTCTC
GAATCCACACCTTCITTCGCAGCTACTTCGAGTTCCTCTGTGCCCGGCAATACGGCATTCAGCTTTAAGTCAACCTCTAGTGTTGGGGTTT
TCCCAAGTGGCGCTACTTTTGGGCCAGARACCGGAGAAGTAGCAGGTTCTGGCTTTCGGARGACGGAATTCAAGTTTAAACCTCTGGARAA
TGCAGTCTTCAAACCGATACCGGGGCCTGAGTCAGAGCCAGARARAACCCAGAGCCAGATTTCTTCTGGATTTTTTACATTITTCCCATCCC
GTTGGTAGCGGGTCTGGAGGCCTGACCCCTTTTTCTTTCCCACAGGTGACARATAGTTCGGTGACTAGCTCAAGTTTTATCTTTTCGARAC
CAGTTACTAGTAATACTCCTGCCTTTGCCTCTCCTTTGTCTAACCARAATGTAGAAGAAGAGAAGAGGGTTTCTACGTCAGCGTTTGGAAG
CTCARACAGTAGCTTCAGTACTTTCCCCACAGCGTCACCAGGATCTTTGGGGGAGCCCTTCCCAGCTAACAAACCAAGCCTCCGCCARGGA
TGTGAGGAAGCCATCTCCCAGGTGGAGCCACTTCCCACCCTCATGAAGGGATTAAAGAGGAAAGAGGACCAGGATCGCTCCCCGAGGAGAC
ATTGCCACGAGGCAGCAGAAGACCCTGATCCCCTGTCCAGGGGCGACCATCCCCCAGATARACGGCCAGTCCGCCTCAACAGACCCCGGEE
AGGTACTTTGTTTGGCCGGACAATACAGGAGGTCTTCAAAAGCAATAAAGAGGCAGGCCGCCTGGGCAGCAAGGAATCCAAGGAGAGTGGC
TTTGCGGAACCTGGGGAAAGTGACCACGCGGCCGTCCCAGGAGGGAGTCAGTCCACCATGGTACCTTCCCGCCTTCCAGCTGTGACTARAG
AGGAAGAARGAAAGTAGAGATGAGAAAGAAGGTGAGTCCTAARACATGTGTGTGCCACAARAGTGTGCTGCCGAGCTCTTGTGAGGTCCCTTG
TGGTCACTTGATTTTAAGTCCCACGATCTTGGCTTTTATCCCGTGGTGGCTCCTTTTGCCTGGAAGTGTTGTCCCTGACAGACTTACTTGT
CTGCTCTCTAAATTCCAGATTCTCTCAGGGGAAAGTCTGTGCGCCAGAGTAAGCGAAGGGAAGAGTGGATCTACAGCCTCGGGGGCGTGTC
TTCTTTAGAGCTCACAGCCATCCAGTGCAAGAACATCCCCGACTACCTCAACGACAGAGCCATCCTGGAGAAACACTTCAGCAAAATCGCT
AAAGTCCAGCGGGTCTTCACCAGACGCAGCAAGARGCTCGCCGTGATTCATTTTTTCGACCACGTGAGTACTCCCGAGAACCTGCTGCCTG
TCGCTTTTTCTGCATTGCAAAGAATCACACCCAGGGCTCTGAGCAGGAGATGCAAGCTCCGCCCCTCTGAGCCTGTGTTCTCAGTCCTCAA
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CTTGGTCACTTGAARAATACATTTTTTAARARATTATTTTTAATTTTTGTGTATCAGTGTTTTGCTGGCATGTTTGTCTCTGCATCACTTG
CATGTCTGATGCCCATAGAGGTCGGAAGAGGGCATCAGATCCTCTAGAACCAGAGTAACAGATGATTTTACAATGGGTGGAACCATGTGGG
TGCTGGAAATAARACGCAGGCCTCCGTCTGGAATTGCAGCAAGTGCTCCTGCCTGCTGCCTGTCTATCTCTCCAGCTCCAACGTCGTCACT
TGCAAACTCTTTTCCCTTTTCAGCCATAAGTCACTTGCTTGATAGATGGTAGGGAAAGCACTCACGTAGCTTTCCTTTTCTCTTTARATAG
CTCATTCTAGGTTCAGAATTAGATTTGTGTGACTGTGTGGGGTATGGATCATGATAGAGAAGGAGTTTGAGAGGACCGACGAGATTTTARAG
GGAAGGTTGATAAAGAGGATAATGGACATGTGACGTGGARACAGAAGGGAGACTTGGGGGTGTAGGGGTATAGGTAAATAGCCAGCAGAGG
CCCGGGGCATGATGTAAGCGAAGGGAACCAATTAGAGTAAGGTATAATGATACATGCGTATGARATGCCATATGAAACCCATTCCTAGGCA
TGCTTGCTAAAATTACTATTTTTAAAAATTTATTTTATGTATATGAGTACACTGTTGCTGTCTGCAGACACACCAGARGAGGCTGTCAGAT
CCTATTACAGATGATTGTGAGTCACTATGTGGTTGCTGGGATTTGAACTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTTARCCACTGAGC
CATCTCTCCAGCCCCCTGAAATTTTTTTTTTTTTTTTTCGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCACTTTGTAGA
CCAGGCTGGCCTCARACTCAGAAATCCGCCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCATGCGCCACCATGCCCAGCTCTGAAATG
ATTTTTTAAGAATCTCTTCTTCACTTGAGGTCGGGATGACATAGTTTGTTTTCCTAACCTGGGCGTGTGCAGGTCTGAGTTCTCTGGAGAG
PATGGTCCTGCAGGGGAGGACCGAGCTGTGCCTGTGGAGTCTGGTTCCTCTGAAAGGTCTGAGAGTCACTGTAGACACATAGTACTTTGTT
TCCCTCTTGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGACCTGGAACTCACTCTGTAGACCAGGCTGGCCCCARACTCAGAGATCTGTTT
ACCTCTGCCTCTTCCTCTGCCTCCCCAGTTCTGGGATTARAGGTGTGCACCACCACCACCTGGCTTGCATAATACTTTTTCAAACTTGAAT
TTTCTGCTTTTGCTTTTGTATTACT TGGCTAAGTTCATGGTTAGTCTAAACATTCAAACAATACAGAGAAGAAAAAGTCATGATCCTATTC
CCTAGARARAACTGTTGGGTTTGTAGCATTGGCTATATGATTTCACCTTGTGTARAATTTATATCTTTGTTATTTTTCTAAGTATTCATACA
GARAAGAGGAAACTAATAAGAACTTAAAAAGGAGAAT GCATGTTCTCATAACTTTCATT TTTGTGGTGTGTGTGTGIGTGTIGTGTGTIGTGTG
GTATAGGGGCAGAGGCATATGTCTGGGGGTCAGAGGACACCTTGGTGGAGGTGTGTATGATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GGTGTAGGGGCAGAGGCATATGTCTGGGAGTCAGAGGACACCTTGGTGGAGTGAGCTCTCTCATTCTACCTTTTTTCGGGGTCCGGGTATT
AACCTTGGGTCAGATGCTTCACTCACTGACAGGGCTCGCTGTTGTTTGCCCATACGTGTTGTGTCTGGAAGGGTCTGTATGTTGCCCGTGC
TCTETCCTGCTTCTGCCTCCCAGGCCCTGGGAGAGCAGGCATGGGCCACCATTCCTAGCTTACAGCTTCTAGTCTGATTTCCCGGGATAGG
GTCTTGCTGTGTTGCCCAGACTCACTTGGAAGTGCAGGGCCCTTACCTCAGCCTTTGGAGGAGTTCAGGATAAGAGGCATGCTGCATCCTA
TCCAACTAATTGTTGCTGTTTTCTGCAGTGAATAGGAAGCCTGTGGTTACTARATACTACARAGTGTTTTTGTCTGTCTTGTTTATTTGCT
TACTCAGCTTTCTCTGCCTTTTCCEGGGTGEGGTGGGGACTGCGTTTGGCTCTTGAGTCTTCAGGCTAGGGATTGAACTGTGGGCCTTGAG
CATGCTAGGCACACGCTGTCCCGCCAAGCTGCATCCCAGTGCTCACCACCCACCCAACCCCGTAGGTATGCTAGGATGTGGTGTTGCTGTG
TAGCTAATGGTCTATGGCTTGGTGTGTTGCCCAGCTTAGTCTTGAAACTGTGAGCARATGTCAGCTTCCCAAGTGCTTGGGTTGTTTGTACA
TATGCCACTGTACCTTGCTTCTTTATGTATTTATCGGATAGCTTTT GTCCTTAGTACAGATCTCAGAGAACAACGTTTTTGTGCCAGAATG
TATTCAGTTTGAGGGATTTTATTGTTTATTTCTTCATAATAATTAAAARTGAATGGCTTTATATTCATAATTATGTACATTACAGTCACTT
CCTTTGGACACARATTCTCTAGCCTAAGCTGGTCTAGAACTTGAARACATTTTGCATAAATTATTATTTATTCAAAATTATTAAAATAATA
ATGATTATTCCTTCTGTATAAGTATTTTGCCTATGTGTATGTCTGTGTACTCCGTGCATGCTTGGTGCCTGTGGAGGAGAGAAGAGGATGT
TGAATCCTAGAGCTGGGTTACGGGCAGCTGTGAGCTGCCATGTGGATGCTGGGATCTGAGGCTGGGTCCTCTGGAAGAGCCACCAGTGTCA
TAACTGCCAAGTCATCTCTCCAGGCCCTGGCCTAGAACCTTTGGCCTTTTCCTTCCCCTTCCTGAGTGGCCTGATTARAGGTGTGCACAGC
CATGCCTGGTGATCATAACACTTCTATTTCCAGAATGTTCTCATCAGACCAAGCAGATATTCTGTAATCAGTAAGGCGCGTCTCCACTCTC
TGACCAGCCTTTGGTTACCTCTCTTTTTCTATCATTATGAATTTGCCTAGTCTAGGTATTTCATGGATGTGGAACCATACAAGTTGTCTTT
ATATGTAGCTCATTTCACTTGGCATGTTCTTTCTATATTGTTATATGGATGAGAACTTGATTCTTTTCGATGGGTGAGTACTGTICTGTTG
GGTTGTCTACACTTTGTTACTATTGTTACAACACTACTCTTGTGTTGTTGCAATGGGCTATTGTGAATGCTTGGTGTATTGGTATCTGTTT
GCAGCGCTGACTGCTGTAATTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATTCTTGGCCATAGAGTTGCCATATTTT
ATGATCCACATTTTAAAAAAATGTTATATATGGGGCTAGAGRAATGGCTCAGTAGTTAAGAGCACTTGCTACTCTTATAGAGGGCTGAGGT
TCAGTTCCCAGAACCCAGATGGTGACTCGTAACCAGCTGTAACTCCAGTTCTAGTGGATCCGGGTATTACATGTGAACTGTGCACCTACAA
ACCCACAGGCAAAATACTCACGTGCARAATGAAAAATAAGCAARATCTARRATGTTAATGTGTATGCATCTGTGTGTATATTTTAATGCTT
GTTGTTTTGCGAGACAGTTTCATGTAGTCCAGGCTGACTTCAAAATTGCTATGTTGCTGACGGTGACCTTAACACACACACACACACACAC
ACACACACACACACACACACACTCACTCTCTCTCTCTCTCTCTCTTCCTCTTCTTCTCCTCCTCCTCCTCCTCCTCCACTCCTTCCTTCTC
CTCCTTTTTCTCTTCCTCTTCTTCCTCCTTCTCCTCCTCCTCTCCTCCTCCTTCTCTTCCTCCTCCTGTCCCTCTCCTACTACTCCCCCCA
CTCCCACCCCCACCCCCGTTTTCTTCACAGGGTCTCTCTCTCTCTCTCTCTCTCTCTATATATATATATATATATATATATATATATATAT
ATATATATATATAGTCCTGGCTGTCTTAGAACTTTCTTTGTAGACCATGCTGGCCTCACACTCCCAGAGACCCACTTGCCTCTGCCTCTTG
AGTGGTGGGATGARRGGCATTGGGCTTCCACGCTGTTGTGGATTTGTTACACCACACCTAGCCTTTTTTTT TTTCTTTTTTTAAGTTTTGT
GTGTGTGTGTGTGTGTGTGTGTGAGTATCCTTGAAGGGGAAGGCGGTTGGATCTCTTGGAGCTGGAATTACAGGTGGTTGTGAGGCATCTG
TCTGGTAGAGGAGCAGACCAGCAAGTTCTCTTTAACGCTAAGCCATCTCATTAGGTCCTAAGGTTTACATAATCATTTTCATTCTGTGTGT
PTPGCACATGTGCGTGTGTGCATGTATAGGTGTGTGCATGTAGGGGCAGGGGCATCGGTGTACCTCGGTAATCATCTGGAGGTCAGAGAACA
ACTTTTGGAGGTCCATTCCTTCCACTCTGTGAGTACAGGAGATTGAACCGTCTTGTGTCACGGTGCCAGGTTCCAGCTCAGCCATCTTGCT
GGCCCTCCTTTTATTTTTGAGTAGCCTGTTCTGTCTTTCAGCATTTTAACATAGTGTCTGGTCTCTCTGTGTCCTTACACTTTGTGTTGTG
AACTGTTTTTCAGGCATCGGCAGCCCTGGCTAGGAAGAAGGGGABAGGTCTGCATARGGACGTGGTTATCTTTTGGCACAAGAAGARAATA
AGTGAGTTTTCCACTCTTGTGTCCCCAGTCTGATGCTCTCTCTCTCTCTCTCTCTGTGCAGGGCCTTTGACGTGCAGGTGTGGGTTCTTTC
CCTAAGGGCAGCAGCAGTGCGGCTAGCTCCAGCTGCATCCCGGATCTCATAGCTGTTTCTTCGAGTTTTGCAAACCTTGTTCTGACACTTG
TGTCTTCAGGTCCCAGCAAGARACTCTTTCCCCTGAAGGAGAAGCTTGGTGAGAGTGAAGCCAGCCAGGGCATCGAGGACTCCCCCTTTCA
GCACTCGCCTCTCAGCRAGCCCATCGTGAGGCCTGCAGCCGGCAGCCTCCTCAGCARAAGGTAGGACTCATCTCCCTAGTAACTGTTGATG
GAGGAGAAGCAGGGGAGAGCTTCGATGGTTGCTATGGGGCAGGTGTATGAAGAGCTGCTTTTGAATCTCCTCCCTCACAGTGCGTGGGTCT
TCGCAGTTGCCAGTGTTAGCAGTGACATGGCTTTATTCTGAAGT TCCCCAGGTCCTAGGTCTTTGAAAAAGCCCTCTTTGGAGTGGGACTA
ACTTCAAGCAGATTTTTTTCTTTTAGGGAAAGCCTTATCACAAAGCTGCAATTTTTGCTCTAGTCCTTCATTTATGTTTTAAAAAATGTAG
TTGGTGGTGGTGCTGTACACTCTCATCCCAGCAGAGGCAAGAACTCTACCAACAGACTAACATTTCTCATCCCCCATCTCAGTGTCTATAA
GATTTGAAGGATTTCAGAATTACTGATTGCTCACTGCTCAGCCTAGCCTCAGATCACTCGCTCAAGCAATCCTGTGCCAGCCTTGTTAGGG
CAACATCTCATTTATTTAGGCTTTGTGCTTTTTATTGTTTTGTITTATTGGGGGAGGGGAGTTGAGACAGGGTATTAGGACTCTGACTGTC
CTAARACTCATTATGTAGACCAGGCTGGCACTGAACTCACAGAGATCCACCTGCCTCTGTCTTTCTTGTGCTGGGATCAATAAAGTCACGT
GTAACAACGCCTGGCTGGCTTCTTTAGT TTTAACGCTGTATTTTCTTAACTTTGAGGACCAGAATGTCTTGAARCAT TAAGAAGTGGGAAT
GATACGAAGGCCCCAAATGTGCTGTCTTCTCCATAGCTCTCCAGTGAAGAAGCCGAGTCTTCTGAAGATGCACCAGT TTGAGGCGGATCCT
TTTGACTCTGGATCTGAGGGCTCCGAGGGCCTTGGTTCTTGCGTGTCATCTCTTAGCACCCTGATAGGGACTGTGGCAGACACATCTGAGGE
AGAAGTACCGCCTTCTGGACCAGAGAGACCGCATCATGCGGCARGGTACGACGCACAGAGACACACATTCCAGATTCCCTGGCAGGATTGT
ACCAGGCAGTTTCTAGGGAGCCACAGAGGCTCTCCTACCGCGAAGTCTTGGGATTTCTGATAATCTGTTCCTGGTATTACTGCGCCCTGET
CTGCTAGAGATGTGAGCTGTGTGTACTAATGTGATGACTACATATGCTTATATGTGTATGGGAGGATGCAGGGGAATTAACTGATTATTGG
TAGAGAGGAACAGGGGTCTGAAATGCAGAACGGAGAGGGGATGCTCCATTTCAGGAT TGTTCCCCTTCGGAATGT TAARCTGTGAATGCAT
TGCTCTCARAGAATGTTAARATAATGTTACAGATACACAGAACCCATATGGAAATTCATGGACTCATTTACAATTTTTAAARATATTTATT
TATTTATTGGTTTTTTTTCAAGACAGGGTTCTCTGTATAGCTCTGGCTGTCCTGGARCTCGCTCTGTAGACCAGGCTGACCTGGAACTCAG
AAATCCACCTGCCTCTGCCTCCCTAGTGTTAGGATTARAGGTGTGTACCACTACCGCCTGTCTACAATTTTTTTTTTARAGATTTATTATT
ATATGTAAGTACACTGTGGCTGTCTTCTTAGACATACCAGAAGAGGGTGTCAGATCTCATTATGGATGGTTGTGAGCCAACATGTGGTTGC
TGGGGTTTGAACTCATGACCTTCAGAAGAGCAGTCAGTGCTCTTAACCACTGAGCCATCTCTCCAGTCCTCATTTACAATTTTTARRCATT
TATTTTTATTTCCCTTGCATTGGTGTTTTGCCTGCATGTCTGTGCGAGGGTGTCAGATCCTCTGGATCTGGAGTTACACACAGTTGTGAGC
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CACCATCTATGTGCTGGGAATTGAACCTCGGTCTTTGGAAGAGCAGCTTGTACTCTAACCTCTAAGCCACCTCTCCAGCCCCTACACGTTT
CTCTTAAGTTTCAGCTGTGTGGAATGTCTTTACAGCTATTAAGCTCATACTCGCTTTGAACTTACAGTGCTCCTCTCTCAGCCTCCTGGGA
TTGTACATACCTATCACACCTGACAGGATTTGCTATTTARAGCTGTGAATTAGTGTACCAATCACAGAGCTTTCTTAGCATGGTGATGARA
ACTGTCTCTATGATTTATAGGCTTGGTGATTTGTACATTTCTAATAAATTTGTTGTCTTAGGATTTCTCTTGCTGCCATGAARCACTATGA
CCAAAAAGCARATTGGGGAGGARAGAGTTTATTCAGCTTACACTTCCAGACCATAGTCCATCATGGAAGARGTCAGGGTAGGAACTCACAC
AGGGCAGGATCCTGGAGGCAGCAGCTGACGCAGAGGCCATGGACAAATGGCGCTTATTGGATTGCTTCCAATGGCTTGCTCATTCTGCTTA
TGGAACCCAGGACCAGCAGCCCAGAGCTGGTACCCCCACTGTGGGCTGGGCTCTTCCTTATCAGTCACTGATTGAGATGCACTAACTATAG
GGCCTACAGATGGATCTTACGGAGGCATTTTATTGATTGAGTTTCCTTCTCAGATGACTTTTGTTTGTGGCAAGTTGGCATAAGAATCTCC
AGTATACTTATTACAAGGAAAACCTGACTCAGTCTCACATACCTACCACCCCAGCACCTGGCCCGGTTGTAGCCTAGTGCTCTAGTGGAAG
CAGGACAGTCTGCTGTCCACAGTGAGCTCCAAGATAGCCTGAGCTATGTTGTGGTACCCTTTCAGAARAGCAARAGCARAACCARAARATT
TAAAGACGCTTATACTAAGTTTCTAARAGTGGAACTAARATGTGTATATGCTGTTTTGAGAAGTTTTGCTTAARACCTTTCATTCTGTGAG
TAAAAAGTGGTCTGCTTACTGAGGGAACAGGTGTTCCCAGTAACAGTGTACTTAGGTAACTTCATTATGCAGT TCTGAACACTTAACAGAA
TCCCAGACTGGGATATTTTTACCCCTCCCTACCTCAGGGTTTCTCTGTGTACTGTAGAACTGGCTATTGTAGAACTCGCTCTGTAGACCAG
GCTGGCCTTGAACTCACAGAGATATGCCTGCCTCTGCCTCCCGGAAGTGCTGAGATTARAGAAGGTGTGCGCGCGCCACTGTCGTCCAGCC
TGCAGATGTACTTTTTGGTTACACTCCTGCATTAGTATTGTGATTTTTCCACCGAGGTCCTGAGAACCACAGAGTGCTGGCAGAGCACACT
TGTCTAAGTGAAAGTGATGTAACGCTTCGTCTGCTTTTAACATTTTAAACTTTCTTTTTATTTTATGTGTATGAGTATCTTCTCTACATTT
ATGTCTGTGTACCACTTGTATGCCCGATGCCAACGACGGCCAGATCCCCTTGGACTGGAGT CATAGACAGTTGTGAGCTGCCATGTGGGTA
CTGGGAATTATGCCTAGGTTCTCTAGAAGAGCAGCTAATATTCTTAATCTCTGAGCTCTCTCTCCAGTTCTGTCTTICCTTCTTGAGTCTGT
AGTGAATGTGTTTGATTAT TAGAGAGGGGTGTAGCCTTGGCTAGGGGCTTTTGTTAGCCAAGATACCCATTGCCTGGCAGGGTGGGCTACG
AGGCCTATCTCAGAGGCCCARAATTTAAGAARACATTTCTTTTTATGTGTGACTGTTCAGGGGCAGTGCACAGATGAGACAGGATCTTATAT
ATTCTAGACTAACCGGAACTCATTATGTGGCCCAGGCTGGCCACACATTTAGGATCCCTTTGCCTCAGCCTCCTGAGTGCTGGGATCACAG
GCTGATTTTTTTCCCATTTTATGAAAGTATACTTCGTGAGTTCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTAAGATTTATTTATTAT
ATGTAAGTACACTGTAGCTGTCTTCAGACACTCCAGARGAGGGCGTCAGATCTCGTTACGGATGGTTGTGAGCCACCATGTGGTTGCTGGG
ATTTGAACTCCGGACCTTCGGAAGAGCAGTCGGGTGCTCTTACCCACTGAGCCATCTCACCAGCCCCCACTTCGTGAGTTCTTAGTACTCC
TGTGGTGCACGCACCCTTACGTTTGGCTTGGTATCATTCAGCTCGAGTGAAGAGGACGGACCTGGACAAAGCCAGGGCATTTGTTGGGACG
TGCCCTGACATGTGTCCCGAGAAGGAGCGGTACTTGAGGGAGACCCGGAGCCAGCTGAGCGTGTTTGAAGTTGTCCCAGGGACTGACCAGE
TAGAACTCTGTGTGTCCTAATGATCTCTGCTTTTTTTCCTGTTGTTTTGATTTTGACTTTTARARATGTATTTATTTACTCTACAAGTGCA
AATGTGTGTGTGTGTCTAGTGCATGTGTGCCACARAGACTAGTGTACAAGAGCAGCTTCTCTCCTTCCACTGTTCTGARGACTGAATTCAG
GCCTTGTETCGTGTGCCCTCACCCACACTGAGCGATCCAGCTGGGCTCCTATTGTTTTGTTTCTGGCTTTGGATTTTGGAGTCAGGGTTCC
TCTACATATTCCTGGCTGGCCTAGAGCTCACTGTGTGATCCGGCTGGACTCAAACTCAGAGATCTGTCACCTCTGCTTTTGACCGCTGGGA
TTGAAGGTATGTGCACCGACACCACCACTCAGCACCATTTTTGCTTTTAAGTTGTTTTCTCTTCCCARGATACTAACTGTTAAATGAATGT
GTCGAAGGGCATGGCTTCCCCTCACTTGAGTTAGAGTGCGTGTTCTGAGTTGTTTGCCAAGAATTTGCACCAGTCTGCATTCTTGTGCCCT
TCAGATTTGCTCTACCCAGGGTCCCCAGCCCAGCAACATGCCTCACCATAGACCCAGGACTGATCCACAGAGCAGCCAGCAGATAAGCAGG
GGCCTCATCTCTGCACCTACCCACGTTTGTTATCTTCTGTGTCTGCGAATTCCTGGGAAGTTGCACCTGCTCCATCAGGCCTGACCCACAG
GGCTCTGCCCTAACCCTTTCTGGTCTARACTCCCCACCTCTGGTTTATTTATGGTGTGTTGGTTTAACTTGACACTTGAACACAGATGAGA
TCTTTCCTGTTGCCTGAGCCCCTTTACCTGTCACAGCTGTGCTTTGGGCGGGCTGATGTGTCTTCACTTAGATTTCTGTTCCTCTGGATGC
CTTGTTATATTTGCCCAACTCAAGTTTCTTAGCTTACATTGTCCTTGAAATGTCTCACGTTTAACAGAACGTTTTCATCTAAGAGT TACAT
TCTCAAGCATTGTTCTCATAGGGATGCATGTCTTAGGGTTTTACTGTCTTGAAGAGACTCTATGACCAAGGCAAGTCTTATAAGGGACAAC
ATTTAATTGGGGCTGCGCTTACAGGTTCAGAGGTGCAGTCTATTATCATCAAGGTGGGAAGCATGGCAGTGTCCAGGCAGGCATGGTGCTGG
AGGAGCTGAGAGTTCTTCATCTTGAGACTTCTATCTTGATTAGAGGGCAGTAAGGAGAAGACTCCCTCTGTAGGCAGCAAGGAGGAGGCTC
TCTCCCATACTGGETGGACCCTCAGCATAGGAGGCCTCAGAGCCCACCTAAGCAGCGACACACTCCTCTATCAAGGGCATGCCTCCTCCAA
TAATGCCACACCCTATGGCCAGGCCTTCAARACCTCCACRATGTGTGTGTGATTTCCTCCTGCGTCTTAAGGTCCAARAACTGCCATARAGC
AGTTTGTCCCTACTTCTTGCCCCCAGGTGGACCATGCAGCAGCCGTGAAGGAGTACAGCCGGTCCTCTGCAGATCAGGAGGAGCCCCTGCC
ACATGAGCTGAGACCCTCAGCAGTTCTCAGCAGGACCATGGACTACCTGGTGACCCAGATCATGGACCAAAAGGAAGGCAGCCTTCGGGAT
TGGTATGACTTCGTGTGGAACCGCACCCGGGGTATACGGAAGGTAACTGCTCCCCACTCAGATGATGGARATGCGTGTAGATTTACAAAGT
GAACTTCAAACTTTTTGTTTTATGTGGATATTTTTATCTGGAACAAARATATAATTTTATTTGAGCCATTATARAACTGTATTTCATTGTT
TCGTTGTGTTTGTTTCAAGTTGARATGTAGT TCAACTCATAATCATAATTTTTTTTCTCARAGTTGACTCTGCATGTATCTTGTGTTTGTG
TTTTCTGTGTGTGTGCTCAGTGCTTGTGTGTGTATGTAATTCTCCCCTCTAACCTTGAACAGGACATAACACAGCAGCACCTCTGTGATCC
CCTGACGGTGTCTCTGATCGAGAAGTGTACCCGATTTCACATTCACTGTGCCCACTTTATGTGTGAGGAGCCTATGTCTTCCTTTGATGCC
AAGATCAACAATGAGAACATGACCAAGTGTCTACAGAGTCTGAAGGAGATGTACCAGGACCTGAGGAACAAGGGTGTTTTTTGTGCCAGTG
AAGCAGAGTTTCAGGGCTACAATGTCCTGCTTAATCTCAACAAAGGAGACATTT TGAGGTAGGTTTTCAGAGTCAGAAGTTGGGCTTTGAT
GTATAGAAGTTTCGTAGTGCAGTTGGCARATTGAGTCAGGTGTARACATTGGGAGCAAGTACTGAGACCCGTGTGCTCTGTATAATCCCTC
CATGTTCATTCCTGAGTGGARGCCTCCCAGGGATGCAGGAGGAAACTAGGCACGTAAGCTGAGAAGTCCCTTAGAGT TGTTGGCAGTTCAG
CTTTCAGACTGCTTTGTTAGAAATACTAGAAGGATGGGTTAAATGARATCAGAGTAGATCAGTTACTGGAGTGAATGGATTTGAAATGCAG
ACCTGACATTTCAGTAGATCTATAGGTGAGAAATACAGGGAAACTAACATGGARAGCGATTCAGGAAGATGCCARACATCCTTTGGCCACC
TGTGTACATATGTGGGTGCACATARATACACACAGTTATGTTTTCTGTTCTGCTGTTTTGCTAACAGCTGCCAATCAGTCGGCTARATTAT
TCCTTACTTGTTTATCATCCTTT?AATTTGTCATTTTATTTATTTATTTATTTTGTTTCTTTGAGACAGGGCTTCTCTGTGTAGCCTTAGC
TGTCCTTGAACTTATTC TGTAGCTCAGACTGGGTTTARAGGCACATGCCACCATGCCCAGCTGTTTATTATCTTTTTARGATTTTCATTTA
GTATTGTTTTTAATTGTGTATAGTATGTGTCTGTGTGTGCACATGTGGAAATGAATGCAGGGTCCTGTCAGGGCTGGAAGAGGGTGTCTGGE
TATCCTGGAGCTGAAGTTGCAGGCAGCTGTGAGCCACCTGACATGGGTGCTAGCAGT CTAACTTGGCTCCTTTGCAGGAGAAGCAAGTGCT
TTTAACCTTTGAGCCATCCTTCCAGCCCCACAGCTTATTATCTCTTTAAAGAAACACTTTTAAAACCACACATGTARACCTATTAGARGTT
CAAAGCCATCCTTGTGACTACAGAGTGAACTTGAATTTCACCTAGGATACAGARGATTCTGTCTCAAGTGAATGGATGGATGGATGGATGG
CTGGGTGECTGGGTGGETGGATGCGTGGATAGATGATAGATGGACAAATGGACGGACAGATGAACAGACGGATGAAGACTGTAGAGTACCT
GCTGAGTGTGAGGATGGCAGCTCTGGTTATAGAGCTTAGACTTTAGTGGTTTGTGTCAGACTTGCTGTCACAGGACTGCTGARACCCAGTT
ATTATCAGATTGATTAAGACCAGTGTCCTGACCCTCTGCCTTCCTAACTTACAGAGAAGTGCAGCAGTTCCACCCTGACGTTAGGAACTCC
CCAGAGGTGAACTTCGCTGTCCAGGCTTTTGCTGCATTGAACAGCAATAATTTTGTGAGATTTTTCARAACTGGTTCAGTCAGCTTCTTACC
TGAATGCGTGCCTGTTACACTGTTACTTTAATCAGGTGAGTAGAGCCCCTGCTACCAGGTAAGAACAGGAACAACAATACTGTAGTGTTGA
AGTGCTTCTCTGTCCTGCGCTCTTCCCGTGGGCAGCCAGCCAGCTGTCAACTCATGCGACAGGCACAGCCCAGCGAGGTGTTTCTGCTTTA
ATCTTGTATGATGGGATACCATGGCTCTCCATTAGGAGGGGCCATGCAGTGTARACATGGTTCTGTGTCTCACAGAAGCCTTTGGAGTGAC
AGGTTTAGTTCATGARAGCARACCCCAARACCACAAATCCTATATTGTACAARAGCCTTAACTTTGAAGTCATTAGTATTAATAACATTITT
GAGAGAACAGTAGCATAGARAAGACTTTGGAARAARAACAGTTT TGGGGGGTGAGCTGTGT TTCCACTCTGCCCTGCTGTGCCTTGGGATGAC
AGAGGCCTTCAGAAGACCGCTGGCTCCTCTGTGGTGAGRAGTGTGAGCAGCAGCCGCAGCAGCAGCAGCACTCTGCCTTCCCATGCTGCCT
CGGGTCTGCAGGTGTCTGCTAGCAGGAAGAACTGGGAGTTATTACAGCCTCTGATCACACCAAGTCCTGGAAATGCTGAATATTAGCACAG
TTATAGTCTAGGCAAAGAATTCATTTTTAGGAGT TGTATTTTTTTTTTAACTTT TTAGTTTTTGAGATTATAATACAGTTACGTCATTTAT
CTCCTCCCTGTCCTCCCTCTAAACTCTCCCATGTTCCAGTCCTTACTCCTTTCCARATTCATGGCTTCTTTCTTCATARATTGGTGTATAT
GTGTCTATGTGTTTATGTATTAGTGCATCTGTCTGTCTGTCCACACACACACACACACACACACACACACACACACACACACAGACACCTT
AATATAAGGATACCATGCTCAGTCTGGATAATGTCTGTAGATTTTCGGGGCTGACCACTTGGTGAGCTCTTCCCTGGGGAAGACTGTTTCT
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CCCACACTCAGCATCCTTTAGCTGCCTGTTGTTCTGTGTGTAGGGTTGGGGCCTCCTGGGCTTTCCCCTGTCCGCATTAGCATGTCTGTTG
CTGTCCTTGTTGAACTCATGCT TAGACAGTCATGCCGGTGAGTCTTCATGAAGGTAGCTTCTGACTCTGACACAATCTTATGGCAAACCGC
CTGGCCCTCCGGCTTCTACAGCCTTTCCTCCCGTCTCCCACACGATCCCTGAGCCTTAGGTGTGGGAGCGGGGTTGGAGTTGCACCCTTTG
GCATTGGGTCCAACAACTCTGCATTTTGGTTGGTTGTGGTTTTCTAGAATTGTTTCCAGCT TGCARAGAGACGTTTCCTTGATGAGGGTGA
GGACGACACAGGACAGATATTTAATARAGTGGCAGTTACAGGARGATCCATAACTTCACCAGCCTGGGGAGGTGGCTAGGTTTCCTGTATC
AGGAATTGATTGCCCTCTGTCCGAGCAGGCCTTAAGTCTAGTTGGAGAGCTATTGGTTACTACCAGGCTATGTGTGTCACCAACRCACCTG
GAAAGGAGGTTGCCACTGGGGAGCTCTGCATCTACTTCTCTGTGTCATTACAGTTTATGTGTACTCTCCTTGCACACTTGCAGCGTGACAG
CGGAGAAAGTCAGGGCAGATTCTCTAACTCTCCAGCCACAGGCCTGCCCTTCACAGCCCCAACTCTCTAAGCTCCTGCTTTCCTTGTGGTC
ACTTCTGTTTCCTGTCTCTCAAGTCTTTGCATAATCCAGAGAATCTTAAGTCAAGCCARAGTCACTTGTCTGTCCATTGCCCAAARTGTTTT
CAGTCCAAATGACATCTGGTGTTGTACATTGTGGTGAGATTTTCCCAAACTTCTGTCTTCTATACTGTTGCCTTCTCAGGCAATGATGTGC
CTGATGCTGTCTGCCACCCTGAAGCAGATGCTTAGTCATGAACTTCCTGGTCCAGAGCAGTGCTGTGTCATATTAGTGGTTGTCCTCAAGC
AGCTAAGGAGGGAGAGAATAGTATTACTTTTTAAAGTAATAGTAGTAGTAGTAGTAGTAGTAATAGTAGTAGTAGTATATTATTGGCTACT
GTAGGTAGCTTCAAATAAGTARAATTGGGATTTTTT TTTAGARTTTTATATATGCATATTTAAAGACTTATTTATTTTATGTATACAAGTA
CACTGTAGTTGTCTTCAGACACACCAGAAGAGTGCATCAGATCCTATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACT
CAGGACCTCTGGAAGAATAGTCAGTGCTCTTAACTGCTGAGCCATCTTTCCAGCACARACCAGGATTTTTTITTTTTTITTITTTTTTAAAGA
AGACCTTTCCACTGGTGETGTTCTCCCTGGTCCTGAGTCTTAGGCCCCTTCTCCTTGCTCTTTCGGCCCAGCTCTAGCTGCCACAGTGCCT
TCCTATTTCCTTACTTACCAGAGCTCGCCCTGATCTCTCTCAGGGCTCGTATTCCCTCAGACTGCCTTCTTTGTTGTATATAATTTTTTAA
AAGATTTATTTATTTATTTTATGTATATGAGTACACCATTGCTCTCTTCAGACACACCAGAAGAGGGTGTCACATCCCATTATAGATGGTT
GTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAGGACCTTGGGARGAGCAGACAGAGCTCTTARCTACTGAGCCATCTCTCCAGTCTGT
CTATAATTTCTATTAAGTGTTCTTTACATATTTACCATCATTGCTCTAGTCTCTTCCCTGGCATGCTAGTAGTGTGGACACGGGAACTTTG
TTGECTTTGTCTGCATTGTACTCTGAGCATTAAGAATACAGCCAGGCATGTATGCACTCTCTCTCTCTCTTTCTCTTTTTAAGATTTATTT
ATTTATTATATATAAGTACATTGTAGCTTCTTCAGACACACCAGAAGAGGGCACCAGATCTCATTACAGATGGTTGTGAGCCACCATGTGA
TTGCTGGGATTTGAACTCAGGACCTTTGGAARGAGCAGACAGAGCTCTTACCCACTGAGCCATCTCTTTAGCCCCTTCATATGCTCICTTGA
GTGTTGTTGGCAATTAATGACCACTGGGAGGAAACAGCATAAGTGCTCAGAGGCCCTGARACCTAACCAGACTTCCGTTAAGATTTTCCTG
TTTTCTTTGGTTGTCTTGTTTTCGTTACACTGCTATGAATCCATTTTGTTT TCATACTTAATTTAATGTCTTACATTTTTTTCCCCTTGCA
TTCCATAGATTCCCATAGTTTCATTACCTCAGCTACTTCTGGTTCAGGGGATGTTGGACACTTGGTTTTCATGCCCTTTCCTTGGTAGATG
CATGCTAGTTTTTCTTACAAGTAAARACTTCGCATACCATCTTTTCCTTTGGGGCCGTTTTCACAGTAGTCTTTCCTGAGCATCTGAGTGTC
TGTAAGAGCGTGCACAGGAGCTAAGCTGTAGCAGGGGCTCATGGT TGTGTGGCTGGCTGGCTGTGGCTTTTCTCTGAGCTTGCATTGACTT
GCTTCTTTCAGATCCGCAAGGATGCCCTCCGGGCACTCAATGTTGCTTATACTGTARGCACACAGCGCTCTACCGTCTTCCCCCTGGATGE
TETCGTCCGCATGCTGCTGTTCAGACATAGTGARAGAGGCGACAAACTTCCTCAATTACCATGGCCTCACTGTAGCTGATGGGTARGAGCTG
AGGCTGTATCTATAGCCTTCCGACTTCTCTGCCCCCTCCCCTCTTTTCCTTTTTCCTTTTCTGATARAGTCTGCTTGCTGGGCTCTTCTGT
GTGCAGCTTTCCTGCTGTGAAACTAGGGGCACTCCCARCAGACAAGGGEGCCAGACCAAGTCCATTTTTTGTTTAAGATAGGGTCTCCCTGT
GTAGTCCTGCCTGGCCTGAACCTTGTGTGTAGACCAGGCTGGCCTCACTCAGACTCATAGAGATCCACCTGTCTGTGCCTCCTAAGTGGTA
GAATTAAAGATGTACATACAAGGGATTTGGGAATAAAAAAACCAGACCAACTTCTTTCTTATTCCCAAGTCATTGTTTTTGATCAGTTAGC
TGAGAACCTARAGATAAAGATTAAGACTTTTCTATTTTCTTCATTGGAGATTGACTTTGTTCACCCATGTTTGGCCCCTGCACACCTGATA
GAGGAGCTGGETAGACCAGTAGGCCATGGCAAGGCCTTCTGTTCCTGTAGTCAGGGTGAGACTGGTGATACTCACAAACTGTTGTCCCARC
AAATGGCACCATTACATTTGGCATCCTCTGTTTCCTCAGCCCACCTGCAGCTCTTCCCTCTCGATCTATCCTCAGGGAAGTGCTGTGGCTT
TGAATGAGTGGGATGCCATCATTGAARAAGGAGCCCTGGGTCACGATTTCCTGAGACTGGACGCTTTTTCATCTGATACCTGTCCAGCCTT
GCTTTGATCGCGEGATCGGGTAGTTCTGTGTGAGGAGGCTTAGCCGTCTTCTTTCCCTGCTGACTACTTGCTGTGCTCTTTGTGGTCTGCG
TAGCTGTGTTGAGCTGAATCGGTCGGCATTCTTGGARCCGGAGGGATTATGCAAGGCCAGGAAGTCAGTGT TTATTGGCCGGAAGCTGACG
GTGTCAGTTGCEGAAGTTGTGAATGGAGGGCCGTTGCCCCCTGTTCCTCGCCATACACCTGTGTGCAGCTTCAACTCCCAGRATARGTACG
TTGGAGAGAGCCTGGCTACGGAGCTGCCCATCAGCACTCAGAGAGCTGGTGGAGACCCAGCAGGTGAGTCAAGTACGTTTCCCTTCTTGGA
AGCCTCCCTGTCACTCGAAGATTCTGTCTTGGCCAGATGCTTARATATCTCTTGCTTTGCCTGGATCTGGAGTTTTGAAGCCCCTGTTAGA
GCTTGTGATAGTGCGTTTCCACACAGGGCATCTGTCATCCTGTGCCATGTCCCTGAATGGTTGTCAGGAGGGCAGTCTGCCCCTCACGCTA
CAGATAGCTGTGTCCTTTTCTAGAGACTGTAGTTGTGTGCTCTGCTAGCARGTGTCTTCAGCACCTTGTGTCTCTTTCTAGGTGGTGGCAG
AGGAGAGGACTGTGAGGCAGAGGTGGACGTGCCAACATTGGCGGTCCTCCCACAGCCGCCTCCTGCATCCTCAGCCACGCCGGCGCTTCAT
GTCCAGCCACTGGCCCCAGCCGCAGCACCCAGCCTTCTCCAGGCCTCCACGCAGCCTGAGGTGCTGCTTCCARAGCCTGCGCCTGTGTACT
CTGACTCGGTAGGGATCGTGCGTGTTARAGCCTCATGACGTCTGTAGCATTCTGTGTARGGGTGCTGTGTTGCTTGGTCTCGT TAGATAGG
AGCCCGAGTCGEGAGGGGGAGGGGGAGAGGCTGGATCTACTCAGTCAGCCTCAGGTACCAACAGGGGCCCATCTTCATCATAGTCAGAGCT
ACACTTGAGTGCCTCCTTCCATACCAAGCTGAACCCTACATGTCTGTTCTGCTCATGTGCAGCACCCAGCAAATGGCTGTCCAGGGCCTGT
GGGTCACGACACTGCTTTGTACCTGTCGGCAGAGGGAGGCTTTGGTTTTGAGCAGATCTTGTTTGTTGCACAAGTGGGGACTTCGATTGTGT
CTCACTGGCCTCTCAGGCAGATGCTGGACACTGTCCCTACTGGAGGGTCAGAGGGT CTAGAGGGARAGT TCATAGGT CACAGGARTTGAGG
ATTTAATGTGCACACAAAATGATGGCTAAAGGTGCTGTTGGGGCCACCTACAGGGCAGTCCTCAGCAGGCTTGCTTGCCCTCACCTCTGTG
GAAGGCATCTTTCTGTTGTTCAGAGTCTTCCTGCAGCCCTCTACACTAAGGTCCCTGTGCTTTGCTGGGAACACCTTCACAAATGTCACTA
AGAAGTCTTCACGCAAGATGTCTCTCCTTAGGACCTGGTACAGGTGGTGGACGAGCTCATCCAGGAGGCTCTGCAAGTGGACT GTGAGGAA
GTCAGCTCCGCTGGGGCAGCCTACGTAGCCGCAGCTCTGGGGTGAGTGGTGACTAGCGTGTCAGCCTTTCTTGCTTGGCTGACAATTGCTT
TCTGGGCACAGTCATGTCCTTCCTARTAAAGCTGTTCTCTCTTACCAGCAAGTCCCTGTTCCATGTGCTTAAGATCCACGGTGACAATTTC
AGGGACTTTGCACCTCTCTGAGGCCTARATGTTTCTTCTGGTCTCTAGGGAGGTGCGGTTTCTCCTGTTTCTGACCTTTAGTTCTTATTAG
TATGTAATTTCCATTTGTGATTCCTTTTTTAAACGGTTCAAGTCTTAATTATTTGATTGTTTATT TTATGT GTTGAAGGGT TTAGCTTGCA
GGTATGTGTGTCCTCCATGTATACCCAGTACCTGCAGAGGGCAGAGGAAGGCATCAGCTCCCCTGGAGCTGARGT TACAGATGGTTGTGAG
GTGTCCTGTGGGTACTGAGAATCCARCTCAGGTCCTCAGGAATACTCAGTGCTCCTAACTGCTGAGCCGTCTCTCCAGTACTGCCCTITTTG
TPTTAGCTTTTGAACTGGACACTGTAGACCGTGCTGGCCTCCAGCTCCCTGAGATCAGCCTGCTTCTGCTCCCCCTCTGCTGGGGCTGARG
CTATACTTCACCATGCCAGCCTGTAGCCTTGAACTCCTGACTGCCGCCCCTAGCCTCCTGAGCACCAGGAT TGCAGGCGTGCACTGCCAGT
CTGTCCGTCCGTCTGGGAGTGGTGGCTCTCTGTCTCCCGTTCTTTGTGACAGGAGTGGCATCTCATTAAAGCCTGACTTGTATGTCCCTCA
TGGCTGGCGGTGCTGCTTCTTTTCTGTCCTGTTTGTTCTTCTGTTTTCCTGGAACTGTAAGTTAACTTGTTGGCCTCTGCTTGAGCTATTT
GTGGTCGACTTGTAGGAGCGTCTTTATATTCTGGATGTTAATCTCTTATCAGACACAGAAGTGCATGTATTTTCTCTCATTCTCTGGATGG
TCTTTTTCCCCTGTTTCAGCCCCCACCTCTCAAGTACACCTGGCAGGCAGCGCTGAGGTGTGAGCCTTTGGGCCTGTTAGACARGCACTCT
ACAACCGAGCCACCGCCCTGECTCTGACCCCGCTTCTCTTCTCGCCTCTTGTAACGTCTCTAATGCATACAAGAGTCARACCTTTTTGGAG
TCTAATCTTTCTAATGTTTCTTTTGTTACCTGGGCCTTTAGGGTCTTACCTAGAAAATTACTGCCARATCCAATGTCATGAAAATATTCGT
ATTTTCTTCTACAAGTTTTATAGCTTATGTTTTTTTCTTTGCTTTGTCTGTCTGT TTGTTTGTGCATTTGTTTGGACGGTGTCTCAGTTTG
GGGCCCTGGCTTACCTGAACTCAGTGTGTAAACCAGACTGTCCCGGGGATGCTCAAATGACCAACAGGGCCTGGAGTTGTAGTGCARACTG
TTTCTGTCCTTAGTTTAACGTACTAGGGATTCTCTCATTCCTGAATCTAAGCAATATACCTTGTGAAACTAGTTTACCATTTCATTTACAA
AAATAAGATTATTTATGATAAGAGATATGATARACTCACTTATATATTTTTTAACTTAGTTTTTAAACTTGATTACTCTTGRACTCCTTTG
TGAATTATATCTTTTGAGCTATATAATTGCAAAAGTCACAGAATCATCATGTATATGTGTATGTGTGCATGTGTGTGTATATATGTGTGTG
TGTGTGTATATATATATATATATATATGCGTATATATTACTATATATGTGTACAGTATTAGTATTAAGACGATTGCAGCTTTGTGAGGTAG
TAAGTATAGTTGTATTTCTTTACTGTAGATGCTTTTTTAGAAGAACTTTATTTTGT TTAT TATTAGTTATTACTATTGT TCAGGTTACCTG
CTAGCACAGCATGGCAGCTTTACGGCTGAGCCATCTTGTCCGCCTGTGATTGGT TTTCATGTAT TGAGGTCTCTGCCTTCTAGAGACAAGT
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CTCCCATGGCAGGAGGGAATGETGGCTTGCTGTTGTCTGGGTTTGARATGCCGCCTGCTTTGTTTTGTTAAGCGTTTCCAATGCTGCTGTGG
AGGATCTGATTACTGCTGCGACCACGGGCATTCTGAGGCACGTTGCCGCTGAGGAAGTTTCCATGGAAAGGCAGAGACTAGAGGAAGAGAA
GCAACGAGCTGAGGAGGAACGGTGEGTGTGTCTTGCTCCTATAGACGGGCATGGAGGTTAGTTTGCCCCAGCCCTGACCTCTGACTTCTGA
TAGCCCTTCTGTCGTCTGACCCTGTTGGACCATTCACCACCCTAATGATTTGACTAAGGGAAGGGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGTGTATTTGTATGTATGTATGTGTGTGTGTGTGTGTGGTATGTGGTGTATGTGTGTATCTGTGCCTGTGTGTGTTGCAGGGT
GGATGGCATATTGATGTGTGTGCAGGTTCCTCTGGGTGTTAGGTCTCTGGAGCTGTAGCTACAGGCARTTATGAGCAGTGCCATGTGGGAC
CTGAACCTGCAAARAACACTGCGTTCTTAACCACTGAACCACTGAACTGAATTCTTTAAGTATTATCTTTGTGCTTTTCTTCCGTTTACCCC
TAGGTTGAAGCAAGAGAGAGAACTGATGTTAACTCAGCTGAGCGAGGGTCTGGCCGCAGAGCTGACAGAACTCACGGTGACAGAGTGTGTG
TGGGAAACCTGCTCTCAGGAGCTACAGTGAGTGACATACTGTGTCCTGAATGTCAGGAGGAAGGAGGGACTGTGGCCAAGCTGTTGTAATG
ATGIGTATGCATATCATGGTCTCTCTTTCTAGCCCCGGCTGTCCTGTAGACAGGCTGCTCTTGGCCTCAGACACAGAGAGCTCCATCTGCC
TAGCTTCCCAAGTACTGCATCAAAAGCTTCTAGACAGATGTAGCATGCTGTTTTCTGATAGGGAGGCCCTCTGAGTCAGTGTCCCTATCAG
GAAGCATGAGATGTGTCTGTTGGCAGATTTACTAGAGAACCTTTGTATAGTAGGCCATATGCCATTATTCTTCAACTAAGGGAGCCTTTCT
TTCTTTTCTTTTTTTTTCCTTTCCCTTTCCCCATCTTGCTCTGGTCCCCGAGAGCAGGEATAGGGATTGTTTGTTTGITTGTTTGTTTGTT
TCTCTCTCATTACGGATGGTTGTGAGCCATCATGTGGTTGCTGGGATTTGARCTCTTGACTTCCAGGAGAGCCCTCAGCCCTCTTARCCAC
TGAGCCATCTCACCAGCCCTAAGGAAGCCTTTCTARACTTGTGTGTGAGGCTTCCTTGGCCTTTTCACTTGAGAGCTGTTGAGGRAGGTCT
GCCCTGTGCTTCTGTCCTGCTGAGAGCATTAGCTGGACGGAGCACAGTGCACGGCACAGCGCCCACCGCTCAGAGGCAGTGTGTTTGCAGT
CCGTGTTCTTCCTAGTCCGAGACTTGGGAGCCTGTCTCTCCAGTTGCTATAAGGAAGAGATCTCACARAACGATGTCARATGTCCATTCTC
TGAGGCAGGATCATACTTTGTAGCCCAGAATGGCCTAGCACTTACTATGTAGTTCATGITGGTCTTGAACTTGGGTTATTCTCCTATGTGA
GCCTTCCATGTACTAGATTAATTTAGTATATCATTTGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTIGTTTTCTGAGACAAGGTCTGACTAT
GTAGTCCTGGCTGGTCTTGAACTCACTTTGT TACCTGGGTAGTCTCAAACTCAGAGARAGCCACTTACTGCCTCTGCCTTCCAACTGCTGT
AATTGGAGGTGTGCCACTGTGTCAAGCTAGTGAGCTTATTTTTATTTTTTTARAAGGAGAGGGAAGTTTATGCCTGTTTCTTTTCAAATATT
TATGTGCATGAGTACACAGTTGCTGTCTTCGGACACAACAAAAGAGGGCATTGGATCCCATTACAGATGGTTGTGAGCCACCATATCGTTG
CTGGGACCTGAACTCAGTACCTTTTGGAAGAGCAGTCAGTGCTCTTAACCGCTGAGCCATCTCTCCAGCCCTGTGAATTTATTTTTAGTCC
TAAATAAAAGCCCAGGGCTTGCTAACGTGTGAGGTAAGTGCCTGCGGCTCTGGGTGTCTGAGTCTGGCTCGGTCTGGAGTGTCTCTGGCAC
TGGCAAAGATGGGTTATTGGGAAGGGGTCTCCTCTGCTTAGGGTTACTTCTGCTTTAATGGGGTAGGTTGTTTTTTTTTTTTTTTTTTTCT
GCCTTATTTAGTAGAATCCTTTTATTTARRAGTTTCTTTTTTTGGGTGAGAGAARTACCTCAGTGGTTAAGAGTGCTTGCTARACCCAGAG
GTCCTGAGTTTAATTCCTAGACCTACGTCAGTTACTCACAGTCATGAGTAACCCCACCTCCCGGGACTCTGCTGTCCTGATCCAGCCTCTG
CAGGCTGCCAAACACAGGTGGCATGCCACAACACTGTTTCTCTTTGTATCTGGGTACAGCAGTACTTGCCTGTCGTCCCAGTACTTGTGAG
GCTGAGGGAGGAGAACAGGTTTTAGGCCACCTCAGGCTACAAAGCARATTCTGTGTCAGCTGGGGTTAACTAGTGAGACTCTCTTTGAAAA
AGAGGARAGTCTGAGATACAGGTTTACCTGAGGGCAACCACCATCTGACCAGAGGARGCCATTCCTAGTAGCCACTAGTATTTATCATGTG
TGGAAGGTACTTCTAATTGTAGATACCACATATTGCTGATAAGACTTTGAAGT TGTCTAAGTTGTCATTAAAAATAAAAATTCAGAATCAC
TTGTTGCCGAGCTTAATGACCTGGAGCCAGTCTGCAGAACCCACTCAGTGGAGTARGAGAGCACTTCCTGCAGCCTCCACGCACGTGTACC
CATGGTGCACTGGGECCCTCACACCGGACAGAGTARAAGTTTGTGTGTGGCTTCTTGTTATGTTAGGTTCAGCTGCTGTGCTCARGTGGTGC
TCTCACCTCAGGCTCCTGGGCGTTAGGCTTAGGAAGTTTACGCAGGCCACCATAGCTTTATGAGTTAAAACTTTATTTCTGGATTGTTACA
GTGGCCTGTTTGGACTTGATCTGEGCACCCCCATGACATTTTTCGCTTTTCTTCCCAGGTGATCTGCTTTTAAGTAAAAATAAAAGTCTTGA
ACTCCCTCTTATAGTGGAAATGTTATATTTGTTACTGTATTTCCATAGGAAGTCAGACTCCAGCTTCTTCTAGGGTGGGTGCAGCAGTCAG
AACCAGGGCCTTACACATGCTAGGCAGATACTGTCCTAATTTGGTTTTCATTGCTGTGACTAAGACTGTGACTGAAAGCAGCTTGGACAGG
GAAGAGTTTATTTTTTATTTGGCTTACACTGCCACATCACAGCTCATTATGGAAGGAAGTTGARACTGCCTTACGGACTTGCCTATTGGCA
ATTGGATGGAGGCATTTTCTCAATTGAGGTTTCTCTTTCCGTATAACTCTAGCTGTGCCAAGCTGACATTCCCGACCCAGACGCACATTTT
TAAAGCAGGCCCGTAAGTGTCCATGCCCTTTGGTGTAGCTGCTTCTATGGTAATTGCTCTCTATTTTAGGAGTGCAGTAGARATAGACCAG
AAGGTCCGTETGGCCCGCTGTTGTGAAGCCGTCTGTGCACACCTGGTGGATTTGTTTCTTGCTGAGGAAATTTTCCAGACTGCAAAAGAGA
CACTCCAGGAACTCCAGTGTTTCTGCAAGTATCTACAACGGTTAGTGCTGTGTTCCTACAGATAACGTCCACCCACACAGGAGCTTTTATC
GCGTTCATAATATGTGAGCTGTCAACTCCATTAGTCAGACATGAAAGGCTCACAGATTGATAGGAATGGAGAACTGAAGTAGAGT TAGAAT
ATCTTGTATGTGAACAGATATTTATAGAGTACTTGCTTTTTATTGTTTGTTTGTTTATTGGCTGTACTGGATACAGGGAAATGTCTTTGAA
TACATTAAATAATTCGCCATGGCTTCACGAATATGAATGAATCTTTCAAACTGGTATTCTCTTACAARAATCTGATGTTCTCTCTARAATC
AAAAAATCAAAACCATGTATTTTTTTAGATTTATTTATTTATTTATTTATTTATTTATTTTGGTTTTTTGAGACAGGGTTTCTCTGTATAG
CCCTGGCTGTCCTAGAACTCACTTTGTARACCAGGCTGGCCTCGAACTCAGARATCTGCCTGCCTCTGCCTCCCGAGTGCTGGGATTRARG
GCGTGTGCCACCACGCCCAGCTTTAGATTTATTTTATTATCTT TTTTGTATATAGTGCTTTGTCTTCATGTACGTATGTATGTGAACCACA
CGCATGCCTGGAGACCAAGGATGTCAGAAGAGGTGTCACATCCTTTGGCACTAGAGTCATAGACAGATGTGACCTGCCACAGTGCTAGGAA
TCGRAACCTGGGTCCTCTGCAAGAACAACACGTACTCTTAGCCACAGCACTAACTCTCCAGCTCCTAATGGCGATGCTTTTTATGATGGTGT
TTCCCCGTAGTGACTCATTGTGAACTACAAATGCATTTACTACCCCTGACCTTCCCAGTACCATAGCTCAGCAACAGAACGCACTCAGCAG
TGTCGGGTGACTGCCTTCCGGGCTGACTGGGCGGTAGCTAGGTGTAGAGGGGTCTCTCATGATATTGAGAGTATTGTGTAGCATATCACAA
GTCTAGGACARACTTTCTTGAATGTGGGTTCTGTAACTGACTGTGAGGGTTGCAGAGAGATATAATAATGACARCAGTARGAGGCTCTGAA
CGTGCAGTGACCAAGGTCGGTTCACAGTCCAATGTGTAATGACTGACACATCACTGCAGCTGGAGACACAGCTGTGGATTCTCCGCTGCTG
TGCCCCCATATGAGTGAACATTGTCTGTGACTCAAGACTGGTCTTTCTTGATTTTTTTTTTARAGATTTACTTATTATTTTATGTGTGCCA
TGTGCATGCAATGCACAGATAGTGTAGARAAGGTCAGAGGAAGGCTCTCATCTCCTARAACCCAAGTCACAGACTGTGGGAGCTGCCGTGT
GGGTGCTGGGAACTAAACCCTGGTCCTCTGGAAGAACAGCCAGTGCTCTTARACTGCTGAGCCATCTCTCCAGCCCATGAAAAAGCTCCAGA
GACATAATATTTTAGTATCATTATCCCTCAGCAGCTATCARATTGGTATAATTTTGGGTTACATTGTATTAGACAAAACAAGCATATTTGT
GTCCTTAGTATGCAAATTTATATTAATATTCAATATATGATAGGATTATATATATATTCCAAATTGTTGTTTTAAGTAATTCTCTTTATAA
TTTATTATCACTAAATGTTTGATTTCTATATTTTATATACCTATATACCAGGGGTTTTATACAAATTTTTTGGGTGARARAGGAATTGTAA
ATTGAAAAAGTTTAAGAAATCTTAAGCTAGGAAATTARATTTTAAGTCCATTTTTAAAARATGAATTCATATCACTTTGGTGATGTCATAA
AGTTAAAAAAAAAAGTTCAGGTATTAAGTTTGAGTTTCTCTCTCCATAGTAGARAATGATCAGTTTATGAAGAAACATATACAAACAGTAT
ATATCTAAACTAARACAGTGTAGCCCATTTCAGGTTGGGTAATGGTGAGCGTAGTCCAAGCATGGTGGGGGCACAGAGATGCCTGTGTATCG
CTGTGGCCTCTCAGCAGTAAGGGGCACCCAGTGTGTGCTACTTAGGCTCACCGCTCATGTTGTATGTGTGCCARGGGTGATCCATTTTATA
CTGAAATTTAAAGCAAGTGATAATGGCCTTGATGGTAACAACAGTATCAARAGGAACACACCCAGGAGAARACTTCCTAGGACAGACCGCC
GTCCTTCAGAAGTAGCAGCTGCTGEGTACCCTTCAAGAAACTGTACCCAATARAAGGT GCAGGCCTGACCTTTGTAGCATGGTGTCAGGTTC
TCCTGTTACTATTATAACAGTGTTGCAGTATGCTCTTGGGAGTGTCTGTGCCTTARGTGACTGACCCTCTAGTGACTGTCACATGGCTCTC
TGTGECTGTCGCAGTGCCTTAGCGACCTCTCTTTTATTAACATTTTACATGTCTGT TCACACATGTTGT TGGGACCTACATTCCTGGTTGC
TGGTCTGAGGGATCACTATACTATTAAGT TTGTGTCCAGATTGCTTTTCAGAGGTAATTCAGTGTTTGTACTTACGTCCAGCAGCTCAGAG
CTCACCACTTTTGTTTTTCATCACACCCACATTTTAATTGAGATTAATTTTCATT TTAAGCACTCTTGCTGAAGARARARACTTAAGATTG
TCAAAGCCACACTTTTAGACTGGAGAGATGGCTTAGTGGTTAAGAATATTTGCTGCTCCTGCAGAAGACCTGTGTTCGGTTCCTAGCACCC
GCTTAGTGGCTCACAGAAGTTATGTACAAGGTGGACATACATGTACACAGGCAARACAGTCACATACATGARRATAAARTAAATAAATCTA
AAAAAAATGATARACAAAACCAAATTTCCATATTTATATACTGAACTATGTTTTTCGCCAGTGGATGAGCCTTAAACACATCATCCAATAA
CCGCATGCTGTTTTGTCCTCTAGGTGGAGGGAGGCTGTTGCAGCTCGGAAGARATTCCGGCGTCAGATGCGGGCCTTCCCTGCAGCGCCAT
GCTGTGTGGATGTGAATGACCGGCTGCAGGCACTAGTGCCCAGCGCAGAGTGCCCCATTACTGAGGAGAACCTGGCCARGGGTCTTTTGGA
CCTGGGCCACGCAGGCAAAGTAGGCGTCTCCTGTACCAGGTCAGTCCCAGTGGCGTGGCCTCAGGGCTCCATGCCCAGCTAGTTTTAGCTT
GAGTTAGACTGATGACTTTGCAGCTAAAGATGGATGGAGCCTGAAAGTGAGGACTGACACAGGAATGCATCTTGAAGGCTGTGTTTCCCAC
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AGTTCTGAGCCTGTGACTTCTCTACCACTAGGAAGGGAGGCTCTCGTTCTGCATGACCTTGAAAGGCTTAGGTTCTGTGGGTAGCCTGCCC
CAGCTCTGCTTCCAGACACTGTCCTACTGTGCTCCTTTCACTGTGCTCCATCCACCTCCATCTCCTCTGGCAGAGTCCCTTCTTTCTGTGT
CACCCCCATCCAGGCCCTCGTTGCTGTTCCTCCTAGTTTCCCCATTCAATGCAGTTCCTGAGGCCCARACTGTCCAGTCATAGCATCTCTG
GCTTGGTGTTTCTCCGTAGGCACAGTGCCAGTGCTGTCAGTTTGTTTGTTTGTTTGTACAGGGGGCTTTCACAGCTGTCCTGCCTCCCAGC
GGGCAGGCCTTAGGGGGCACTATGGAGGTGTCGTAGGCTTAACCTGATGGGGTTATGTCTCTTCCTCTGGTCATCACAGGAGATTCTCACT
GAGCAATTACTCCTAAGGTTTTGTCTGGTCAGTTAGATCACCAGGTCATCTTTGTATAACTAGAGATTATAGTCAGGCCTATACTCTGAAG
TCAGGGATTAGGGGCCTTACTCTGACCCATGACTGTTGTGACACAGTCTGGCTTCCTGAAGTCATAGTTAACTTTGGTTTTGTTTGTTTGT
TTGTTTGGTTGGTTGTTTTATTCCGAGACAGGGTTTCTCCGTGTAGCCTTGGCTGCCTGGCTAGCCTTCAACTCCGAGATCACCTGCCTCT
GCCTTTCAAGTGCTGGGAATCAAAGGTGTGCGTCACCATGCCTGGTATGTAGGCATGT TCTGTGAGCCACACCAGCCAGCACAGAGGCTCT
TCTCTCCCATGAGAGCGTGCTCTAGGATGGCAGGGATTTTGTCTGTTTCTCATAGCCAGCTCACAGTGAATAGTGCAGCAGATATTTGATG
GGGTTGGGTGACCCGTTATTTTATCAGAGTCTATTATTCTCCCCCAGGARACATTGAGCAATTACTTTTCACTCAGAAATATCAATARATA
CTATTTATTACTTATTTTTAAATTTTTCATACAGTATATTTTGATTGTGTTTTTTCCTCTCCCCTAACTTCTCCTAGATTCTTTCTCTCTC
TTAAGAACAAAAGATAACAATAACAAAACAAACCCGTGAGGTCTGTTTGTATTGGTCAGCTACTGCTGAGCATGAGACGTGAGGTCTGTAG
TCCATTTCTGGTACTGGGGAAGTAAATACTACTCGTTTCTTCCCTTTTGTAGTCCTTGTCTTTCTTTTTTTGTTATTTGTAGGTTGAGGCG
GCTTAGAAACAAGACAGCTCACCAGATARAGGTCCAGCACTTCCACCAGCAGCTGCTGAGGTCTGTCCGTCATTCTCACTGTTTGAGTTGT
TCCTGCTTGGGTACTGCATATTGGCTCATGGTGATCTGCCCCTTCCAGGAATGCTGCATGGGCACCTCTGGACCTGCCATCCATTGTGTCT
GAGCACCTCCCCATGAAGCAGAAGCGAAGGTTTTGGARACTGGTGCTGGTGTTGCCTGATGTGGAAGAGCAGACTCCAGAGAGTCCTGGCA
GGTCAGCAGTTTCCTGTATGGGGAGTGTGGATACTGATCCGGAGGAGGATTGTGCTATTGAGAGTCGCAGGCAGGCAGGCAGAATGTTTGT
GGGGGTGGACACTAAAGGTTTGTGTCTCAGTGTACTTTGCTCATATGTATTTGGATTTTTATCATTTTTCCATGTACTAGGCATTATTCCA
TGTAAGTCCAAAAGCTCTAAGATTGAGGATTATTTAAACCTCTGTATGGTATGGTGTCCTGATTAGTATCTACATTATTTAAGATTCTGTA
TATTTGTGCACCTTGTGCTTGCAGTGCCTAAGGAGGCTAGRAAGARAGGCATCAGATTGTCTGGAGCTAGAGTTAGCTGCCATGTGTTTGCTG
GGAGTTAAACCCAGGATCTTTGTARGAGCATCCAGTGCTCTTTACTGCTGAGCCATCATCTTTCTAGCCCTGAGGAATATTTGTTTGTITTG
TTTTGCATGTGCCACAGGGTATGGGGGTCAARGGACAGACTTACAGARATCTGCTCTCARACTTCCTAGTGCTGTGACTTTAGTACAGCTA
CTCACACTGTGGTGACCTTCAACCATAAAACTTTCATTGCTACTTCATAACTGTCATTTTGCTGTGGTTAGGAATCATAAATATCTGTGTT
TTCCAATGGTCTTAAGGACCCCTGTGAAAGGATTGTTCAGTCCCCCTARAGGGGTTGCAGCCCACAGGTTGAGAACCCCCCTGCCTTACAC
CATCTGCATTCTAGGGGCAGAACTCAGTTGGCAGGTGTGGCCGCAAGTGTCTTTTATCTACTGAGCTGTCTCACTGGCCCAGGATCAGAAG
TTTGATTCTGTARAATAGTTCGGTGGTGGTGGTGGTGGTTGTTTTTTGAGACAAGGTCTCACTCACTATGTACCCTGACTGGCCTGGAACT
TGCTATGTAGATCATGCTGGCCCCARACACAGAGATCCAGCTGCCTCTGCCTCCCRAATTGCTGGCATTARAGGTGTGCGCCAACTCACCTT
ACTGABATGGGTATGTGTAACTCCAGGGATGGTTTCTATTGCTCGGGCCCTTTCCTCTTCAGCTCACAGTTTTCAATCTCGTTCGAATGAG
CCAATTTCACAACTGTCCTTTGCACTTACCCAAGTAAATAACCCAGTAGAGGGCCAACCTCCATTTTAAAATGATAACCTGTTTTGTGAGC
TTCACAATTAGATTTGGTGTCTGGGACCCTGTATCCATATGGTATTTCTCTTGTTTTCCTGAGGATTTCTGTAAGTCATTTTAAAATTAGA
CATTCCCTGARATGTTACTTTCTTTCATCTACAGAATACTAGAAAACTGGCTAAAGGTCAAATTCACAGGAGATGACAGCATGGTGGGTGA
CATAGGAGATAATGCTGGTGATATCCAGACCCTCTCAGTCTTTAATACACTTAGTAGTARAGGGGATCAAACAGTTTCTGTCAACGTGTGT
ATAAAGGTGAGTGACAGTCACTTCATGTACATATCTCTAGGTTTCATTTTCTCTCCTCAGATGTCTCTGAAATTATAAATTACTATTTATT
CTCARAGGTGGTTTTCAATGACTCTGAGATGATCGAAGTAAATGCCATTGTCTGTTTTTCTTTACATCTTGATTAATATACCACAGCCATC
TACTTGGTGTAAGGTTTTAGTACAGATTCTGGGAGAGCAATGTACTTGCCCTCTGTCGTGGTTACAAATAATAATATATAATATTATCCAG
ATATAATCCATTTTTTTAAGAGGGGAAGCTTACTTTCGCTCATAGTATTGAAGGTTTCAGTCCATGACTGATGCCCTTGTTGCTTTTCTGA
GGACGCACATAGCAGAAGARAAGTGTACACTTGACAGCCAGGACACAGCTGAGGAGGTTGGCAGCCCACAGTCCTTCAAAGTCATGTCCCC
AGTGACCTCATATCTCCACAGATCCCACCTCTTCAGTATCCCTCCCATCTCCCAGTCATGCCAAGCTGGAGGCCAAGCAGTARACACTTGG
CTCCTCAGGGCCAGACTACAGCAAGCACTGAGCCTTGGCTGCCACATTCCTCCTTGAGAATGTGATGCACTCTACAGGATTCCTTTCTACT
TTATCTTTTGCTTGACTCAAGCTGCAGCCTCTACCCARCAGCAGACCTTAGGCCCCTTTTTGTTTTATTGCGAGCACTAATCCCTGT TAAT
GTCATTCTCATAGCTCTTTGATTTTGTCAGGTTTCTTAGTCCTTATTTCTTTTAAACACAATATTCCTACTAATTARAGTTCCCAACACGG
TGTATTTCCTTTGCTAGGGCTCTGCTTAGTAGGCCCTTGGGTTTGAAGTAAATTTGTGCATATGGTCTTGGAACAATGGCTAGTACTTGTG
TGATGTTGGTGTTGGTGATAGTAACAATACCTTTTCTTGGTTTAGTCCTTTAGATGATTCTGAGGARAGGACATGGAGGGGGGAATTTTTC
TGATTGCTATCCTCCTGARAATATATTTACCTTATATTCTCTCTCTCTCTGCTTTTTCTTGTTTTGGCTTGGTTTGGTTCTGTTTGGTTTG
GTTTGGTTTGGTTTGGTTGGGCTTCTCTGTGTAGCCCTCACTACTCACTGTCCTGGAACTTGCACCGTAGACTAGGCTGCCCTTGARTTCA
GAGATCCATCTGAGTGCTGGGACTAATGGCCTGTGCCGCCGCCATGCGTGGCCCAGCTTTGTCTTTGAAGGACTGTCCAGGGCACAGTGAA
TAGAGCTCTGCAACTGTCCTTGCTGAGGCAGACTGTCTCCTGTGTTGTCCTCTGGTACATTCACCCTGACATCTTTGATTTTGTTGCAGGT
GGCTCATGGCACCCTTAGTGACAGTGCCCTTGATGCTGTGGAGACCCAGAAGGACCTGTTGGGAACCAGTGGGCTCATGCTGCTGCTTCCC
CCGAAAGTGAAGAGTGAGGAGGTGGCAGAGGAGGAACTGTCCTGGCTGTCGGCTTTACTGCAGCTCAAGCAGCTTCTGCAGGCCAAGCCCT
TCCAGCCTGCCCTGCCGCTGGTGGTCCTCGTGCCCAGCTCCAGAGGGGACTCCGCGGGGAGGGCAGTAGAGGACGGTGTGTGAAGGAAGCC
CCGTTCCTGATCCCATACCTTTAAGAAGTGGGTGGGGCATGAGTGTGATGGATGGCCAGCAGAGCAGTGTGGGGAGCTTTGGGGTTAGTGC
CCTATTTGTTCTGTCCACAGCGCAGGGCCACAACTAGCTTGGGATGTGTCGCATGTGCARAATGAGTATTATTACATGGGTCCTTCCTGTT
TCTCTTAAAGGTCTGATGTTACAGGATTTGGTTTCAGCCAAGCTGATTTCCGATTACATTGTTGTTGAGATTCCTGACTCTGT TAATGATT
TACBAGGCACAGTGAAGGTATGGTTTCACCTTTTAAAGGTCTGTCAGGGTACTTGTTGGTTTCTCTCCTGAGCTACCTATCTTCTCATCTG
TCTGGAATGTAATATATGTGGTTGTTTGGATTTTGAGACACTGTCATGTAGGGCAGGCTGATCTCAAGTTTGCTAGGCAGTCAGGGTAACC
TAGAAGTGATGCTTCCTCTTCCTCTTCTGTGAGTATAGGCATGTACCGTCCTGTCCAGCTTATATTAGTGATCTCCATTTTAATCTTATGT
TTTACACACACACACACACACACACACACTATTTCTAAAGATACAGCAGGCAGGAATAAAAATAAAATTTAARAAACACCCATAGTATGGT
TTCAGTAATATGTTAAATAAGTTTTTTGGCTTIGCTTTGTTTTTTTTTTCTTTCTTTTTTTTTTTGTTTTTTTGTTTTTTGTTTTTTGTTT
TTTGTTTITTGI TTTGTTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTCGGTAGACCAGGCTGGCCTCGAA
CTCAGARATCCACCTGCCTCTGCCTCCTGAGTGCTGGGATTAAAGGCGTGCACCACCACGCCCAGCCTTGGTTTTGCTTTTATGAAATTAA
AATGACCATTTATATATTACATCTGAATGTCAGATTTATCTAATTAATTTTTTAGAATGAATGCTTTTACAAAATATAAAGAAGTGATATT
ACCTGAGACTTCCTGGAAAGGTTCTGCTAAARATGGTTTAGGAAARAGAAGTGTAGGGATTGCATATGGCCTGAGGATGTAGCTCAGGGGTA
CAGTCCCACTTGACATATAAGAATGTCCTAGGTTCAAAAGATGGCCTAGTCAGCTATCACTGGARAAAGAGGCCCATTAGACATGCAAACT
GTATATGCCCCAGTACAGGGGAACAGCAGGGCCARAAAARATGGGAATGAGTGGGTAGGGAAGTGTGGGGGGAGGGTATGGGGGATCCTCT
GCGCTGGCCAATCGATGCTGGCGTAATCCTGCACATAGAGTTCCTARAGGGCAGGGCAGACCTGAGTGCCTAGCATTAGCAGCAGACACAG
AAGCTAGACTAACCCTAGCCAGGAGTGCTCTCAAGTTGCCTAGGTCCCACGCCAGTGCAARACCCTGTTCCCAAAGCCCGTTTCAGGGCTAT
GTCCCAAGAACAGTCACTGCAGGCACAGGCTAGGGCTGCAGCTTCTGAACGCTCCAGGTCCCACTGCACAACGGCAGATGCCCTTCCCACG
ANNNNNNNNNNNNNNNNNNNNCCATTAGACATGCAARACTGTATATGCCCCAGTACAGGGGAACAGCAGGGCCAAAAAAAATGGGAATGAGT
GGGTAGGGAAGTGTGGGGGGAGGGTATGGGGGACTTTTGGGATAGCAT TGGARATGTAATTGAGGGAAATATATAATAAAAARATAATATA
ATAATAAAAGATATAATAAAATTCTCAATAARAGGCTTTCTTAGTTAAAAAAAAAARAAAAARAARAAARAAARARAARARAAGAATGTCCT
AGGTTTTATCTCCAGCACTCTATGAAAACCARACCARAGCTGGACAGGAAGAGGTAATGGCAGAGCGTGAGGAAGCTGCCTGGCGTTCAGT
GACGACCCTAGTTCTAGGAATAAGATGGAGTGGCTCTGCTCCTGTGGGTGGTGAGGARAGCCCTCATGAGGTCCTTGGTCCTTCCAGGAGGG
CTCTGCAGGCCCCACTTACTAATTAGATAAGACTCATGGGGCCCTCTGTGGTGCCTCTGGGAGGCACATCCACAAGGCTCTAGAAGCCCAG
ACTCAGGCACGCAGAGGCCTTGTGCCCTTTCCTGCAGCGGCTGAGATTTTGTTGTTGGGGCATTTTCCTARAACAGCCATGGGCAGAGTGC
TAAGCCCCTTTCGAARACTACTTTTTAAAACGAGTGTGACTTGTTTGAGCAGATCTCTCCCAATTGTCTTGACCCTCAGGTTTCTGGAGCA
GTCCAGTGGCTGATCTCCCGATGTCCTCAAGCCCTAGACCTTTGCTGCCAGACCCTTGTTCAGTATGTTGAGGATGGGATCAGCCGCGAGT
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TCAGCCGTCGGTTTTTCCACGACAGGAGAGAGAGGCGCCTGGECTAGCCTGCCCTCCCAGGAGCCTAGCACCATTATTGAGTTGTTCARCAG
TGTGCTGCAGTTCCTGGCCTCTGTGGTATCCTCTGAGCAGCTGTGTGACATCTCCTGGCCTGTCATGGAATTTGCCGARGTGGGAGGCAGC
CAGCTGCTTCCTCACCTGCACTGGAACTCACCAGAGCATCTAGCGTGGCTGARACARGCTGTGCTTGGGTTCCAGCTTCCACAGATGGACC
PTCCACCCCCAGGGGGTATGTACCCACCCTGAGGGAGGAGTGGAGGGCTAGCCTCCTCTTCTTGCTACAGAGACACTATACCAGCGGGTGG
ATTCCAGGGETGAAGTCTGCAGTCCACTTCCTCTGTGTACCTATCTGCATCAGCCTTTGGGTTTCTGGGT TAGGATGARACAGGATTTTATG
GAGTGGGAGCTCTTGTCCTTTTCCCCAGGACAGTCCTGAGACTGCCCCACAGGCGCTGCTTACCAGAAGAGCTAGGCCAGCTGARAAGCAT
GAGACTTCTGTGCCTGCCTCTGAGCTGCTGGCCCTGCTGCTATGACAGCATTTAAGTGCTAGTGTAGGTCACTGTTCATTTAAAGCCTGAC
TGTGCCTGTGCCTGGGGCATGAGGCCTCTGGGCTGTTTGATACAGACTCCACAGATAGCCAAGGCTGACTCARACCTGGTGCTGCAGGGGC
TGCTCTTTCCTATGTTAATGGCACTGGGAAGGAGGGAGCCTGCTTAATATTCAGCTAACAAAGCTTGTGGACTTACCCACTGTAGCCCTCT
ACCAAGAAAACAGCATTAATAATATTTCGTGTTCACTGATTCTTGGTCACACCTGTARCTCTCTCTGCAGCCCCCTGGCTCCCTGTGTGTT
CCATGGTCATTCAGTACACCTCCCAGATTCCCAGCTCAAGCCAGACACAGCCTGTCCTCCAGTCCCAGGTGGAGAACCTGCTGTGCAGAALC
ATACCAGAAGTGGAAGAACAAGAGCCTCTCTCCAGGCCAGGAGTTGGGGCCTTCTGTTGCCGAGATCCCGTGGGATGACATCATCACCTTA
TGCATCAATCATAAGCTGAGGGACTGGACACCCCCCAGGCTCCCTGTCACATTAGGTAGTAGTCATTCAGGGTTTGGGGACTGARAGTCAT
GAGACTTTCCTAGGCTAATTTTACCCAAARAGGGGGGGGGGAGTGAGATTTTAGT TAGTTAGCTAGT TAGT TAGTTTGTTTATTTTAAATA
GGGTCTTATTGTGTAGCTCTGGCAAGCCAAACAAACAARACCATCTCCACTCTTGTTTTARATTAGACCAGAARAGTCTTAGAAACTTTTG
AAGCACTAAGGTTTGACTGGGCATGGTGGTCTATATCTTTAATTCCAACACGCAGGAGGATCTCTTGTGAATTTGAGGCCAGCCTGATTTA
CCTAGCAAGTTACAGGATAGCCAGGACTATATAGAGAGACCCTGTTTCAAAAACACRARCAAGGCCAGATATGCTGTGCATGCCTTTATTIC
CCTGCACTAAGGATGCAGAGGCAAACAGATCTCCAAGTTTGAGGCCAGCATGGTCAGTCTATAGAGCATGTTCCAGGACAGTCAGGGCTAC
ACAGAGAAACCCTGTCTCCAAACAAACAAACAAACCAACAAGAAAAGGCCCTAGGAGAGCACAGACTTCCTTCCCTGGAACAGGCCTCCTA
GGTTAGCTCTTAGAGGCACAGCTCTGCGAGCTATTCCTGTCCCTTCACAATCTTCACCAATGCATGTCCCATCCAAGCACGGAAGTITACAT
TAGCGAATATCAAGTGGTCATCTGTTGCTCCTTATATATCTGATTTCTAAAAATCTGTTCTTGTACTGTTTTCTCAGAGGCGCTGAGTGAA
GATGGTCAAATATGTGTGTATTTTTTCAAAAACCTTTTAAGARAATACCACGTTCCCTTGT CATGGGARCAGGCCAGRATGCAGACGCAGC
GGGAACTGCAGCTGAGTCATGGACGGTGAGGCCTATGTTGAGTGTGTTTTCTGTCTCTGTTCTGGACCACAGCCCCTTCCCTGTCCTAGAG
CAACTCTGGCAACCCTGCAGAGTGCGGGGTGTCCCCACCGCGTAGACACTTGAGAGCAGATGCAGGCATCTCTCTCCATTTATCCGATGAG
CTCAGGCCAACCCTAATTGCAGGAGGCAGATAAAARAGCTGGTATCTCATCTCATARACCCAGTTCATAAATACCCAATGCAGCACCTGTG
CACATTCCCCAGTAGTCTTCCTTCCAGARGAAACAGGATCAGCAAGAGAACTCTATTAATATAATTTGCTGTTGCAATAGARAAGCCAGGT
GGTCATTTCAATACGTGTTGAAATAATTTAAAATGT TTATTTATTTCATATATATAGTTGT TTTGCCTACATATATGTCAGTGCCCCACTT
GTGEECCACCGTTGTATTCCCTAGACCTGGAGTTACTGACAGT TGTGAGCCARCGTGCAGGCACCGGGGAGAGGGTTCTCTGGARGGCCAG
CAGCCAGTGCCATCAACAGCTGACTCAGCTCTACAGCCCCAAAATGAACTTTTTAAAGCTTAAGTCAGGGTCAGATGGATGGATCAACATG
TTGEGATAAAGGATGGCTCAGCGGGTGGGAGTACTTACTGTTCTGGCCTGGCARCCTGAGT TTGATCCCTGGGATCCACTGAGTTGGAAGG
AACTGACTCCACAGAACTGCTCTCTGACCTCTACATGTGCACTTCCCACGGCCCTGAGCTACTGTCTTAGTTTCGTTTCTAAGTTTTGCTG
TATTGGTAAAATACTCTGACAAAAAGAAACCCAGTGGARAGGGTTTGAGTTTCTCACTGGGAAARATCAGAGCAGGAACCTGAAGCAGTTAG
TTGCAGTCCAGAGCGAATAAAGAATGTGCGCAGGCTTGCTCACCTCAGTAGAGAATGGCGGCCACATAGGGTGGTTTGAGTCTTCCCACGA
CTACTGATGTCATTAAGACAGTCCTCCACAGGCATGTCTGCAGACCAAGT TCATCTGACAGTCCCTCAATGTGCCTTCCTTCCCAGAGAAT
TCTGCATGCTTTCAGACTGACCACTARAACTAGCCACCACAGCTACCTATCATARATCTAT TAARACAAAAATGCARAAACACACCCCAGTA
AAATAAAAGCAACAACAACAACAAAGCATCATGCTCTTCCATARAGCATTAGGCTTGAAGGCCAGCACCAGTCTGTGCTGCCCGGGTTGTC
ACTGATGTTGCCTGATGGCCACTGATACGGGGCAGATAGGCATAAATATCAARAATGAGAATTTCCACACGGTATAGTGCCAGCTCAGAAG
AATCAGCATTGTAGCCCTGGTTACGGTCCAGGGTTCAGCAAGCTAACTATCAGAAGTTCCCACAGCCTTGAAATATAGAATCAGTGGATAA
GAACACTCGCTCTTTTAGAGGACCCAGGTTTGATTCCCAGCACCCATGTGGTGGCTCACAACCACTCATGACTCCAGTTCCAAGGATCTGG
CAATCACTTCTGAACTCTTTGGGCACRAGGCACACATGTAATACACATACACATATACAGGCCARACACTAACATGTAARATAAATCTTTA
ARACAACAACAATAAAGATGTACTTAGTATATAGAGCTTAAGAGATGGCTCAGGAGTTAAGAACATTTGTTGTTCTTCCATTTTTAGGGAT
TTGATGCCCTCTTCTGGCTTCCATGTGCTCGTGTATTCTTGTGCTACACATAAGTTCATCACAGGCARACATTGTATGCATAAAATAAATC
TTAACATACACACATGAGAGACAGAGACAGACTGGGATAAGAAACAAAGGCCTGATTTAAAGCAGCTCTAGTGGAACGT TTGGAAGCAATA
GCTGTCTTTGTGTCTGTCTGTCTGTCTCCCTTTTTCCCTCCCTCCCCCCAACCCCCTCTTCCTTTCTCCCTCCCTCTCTTTTATGTTATGT
ATCCCTGGCTGGCCTGGAACTCACTATGTAGGTCAGGTTGTCTTTGAACTCACAGAAGTCTGTCTGTCTCTGCCTCTGCTTCCAGAATGTT
GGGATTAAAGGCACATGCCAGCAAGCCTGACCAACAGTGTCTCTTGTTTTGTTTGT TTGTTTTTTTTTTGTTTTGTTITTGGTTTTTCGAG
ACAGAGTTTCTCTGTATAGACCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGARATCCACCTGCCTCTGCCTC
TGGAGTGCTGGGATTAAAGGCGETGCGCCATCACGCCCGGCTATTTTTCTGTTTGTTTTGTTTTGTTTTGCCAACAGT GTCTCTTGATGTGT
GTGTGTGAGTCACTATATAGCACATAGTATGAGAGCTGCCCTCTCTTGTTGCCATAGTCTCTGACTTGAGGGAAATCGAGGCAGGCCCAGG
GCCTGACATGGGTATAATCCACCCACTAGAGCACTTGGATCTTGAGGCTTTTGT TCATAGAGTGAAGACGTGTCCAGCTGTGTCTATGTGC
TGTGCACAATGTTGTCATCTTCTCTCCCATCTTTCTTGACTGTAAGAACTTTCACCCTTGTGCTTCCAGTTCGGGGATGAGGTCCATCCAT
CCTCCTACAAGCACTTTTCCTACTCCATTGCTTCATGTACACCAGAAAGGGAAGARRAAGGARGAGAGT GGCCGAGAGGGGAGCCTCAGTA
CAGAGGACCTGCTGCGGGEEECTTCTGCAGAAGAGCTCCTGGCACAGAGTCTGTCCAGCAGTCTGCTGGAAGAGRAGGAAGAGARCAAGAG
GTTGGTCTGTCTGTCCCCTTCCTGGGTACTCATGCATTCTTTCTACTTCCTGCARGAGGAAAGTCAGGACAGCCAAGGCTAGGAAGGGGCE
GCTCGGCTGECAAGGGTTATAGTGATGAGACTTTATTTARAAAGAAAATGAGGAAGAAGAGAGARAAGAAAAGAAAGGAAGTGAGACATTT
ATAAAGTGTAAGTGTGGGCTGGAGTGCTTGCTCATTTTCCAGAGGACCTCACTTTGGTACCCACATCCATAGCAGGTGGCTCCTAARCACC
TCTAACTCTAGCTCCACGGATCTGACCCCTCTGGCCTCTGTGAGCACTTGTGCACCTACACAGATGTTCACACACACACACACCTACACAT
AACTAAAAATAACTTTTTAAAAGTAGAAGCCCTTAAGAGACAGATTGTGCTCTAGARAGAATATTCTAAGTTTTTTCATTTGARATTGGCT
TCATTGCTTATTTTAAGTCTTCTAGAGGAGGGAATATGTGTAGCTAAGTCTACATAGCTTGGTCTGCCATGGCTGACCACTGCTTCTTGGC
CCTTGGGAAGCCCAAGGCTTCAGTGGETCATTTCTTACTAGGTGGGTAGGAGCTAGTGCAGACCTTCCTCTGCTTAGCTGACTCCCTTTCC
TTTGTACCTCCCTCTTCTGGCCATTCACACTGAGAAATAGAACGGGGAAGACAGAACTTGGTCAAGGTTGTCTTCCCACCATGCTGGTGTG
TCTCTCCTGATGCTAGAGAGGAGCATTGCATTGTGTGCTTGAGGTCAGCTCTCCCCCTGGGGTGCAGTGTCACCTCCAGCCTACACACAGT
GCTCCACCCTTAGGEGCTCACCTGAGACCTTGCTTCTTCCTCCATTAGGACATGGAGGTCAGCACACAARACCGCAGCCATACTGACACATGC
TCCTGACGCAGCTCCTTTGTCTCCAGTTGCCACTCTGGCCCTCTGCATCCTGCATGCTTGAGTCTGCTCACGAGTTCTTGTCCCTGTCAGT
GACCAACAACTTCTTAACCTTGTTCTGAGTCCCTGAAAGGATTTAATAAATCCAAGAGCACCACAGA?CGTTCTCTGACGTCATGTGGGCA
TCCACATCTGTTCACGGATACTCAGGACGAGGAGTTAACAGCACGGGAGCGAGTGCCGCTTAAGCTCTGTCTTCCTCACTTTCCGATCTCA
TACTGTCTCAGGTTTGAAGATCAACTTCAGCAGTGGTTATCGCAAGACTCACAGGCATTCACAGAGTCAACTCGGCTTCCTCTCTACCTCC
CTCAGACGCTAGTGTCCTTTCCTGATTCTATCAAAACTCAGACCATGGTGAARACATCTACAAGTCCTCAGGTGAGAACGAGTACCCTTGC
CATTTCCAGAATTARAGACGGGGAATACGCCTGCCTCAGTGGACCACACCTTTAATCCCAGCACTCCATGAGTGTGAGGCAGCCTAGTCTA
CAGGCTACACAGGAACCCTGTCCTGAARAATGAAGGAGGGGAAAAAAAAGARAGARRARAGAAAAAACAAACTAARARCCAATTTTARATA
CCTTAAAAGTTCTGTCTCTTTAGAATATCCARAAGTTCACTCTTTCTCTGGCCTTATCTTCTTTCTGCCCTTTCCCTCCCCCCTTCTCTTC
TCCCTTCCCCCTCTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTCTAARATTTCAATGTCTTTTTGAAGT TAAAATCTCTGAACTATGGC
TACTTGTAAAATAAATAAGTTACCTAGGTTCTTGTTCTAAGAAGGGGAATAAGGGCACAGTCACGGTCAACTTGCGAGCACCCAGAGTCCA
GCAGTGTAAAGCCAGGTGTCACACTACTACTGTCTGACACTCACTCTCCCTCTTCTGGGCTCCTTCARAATGCCTGGTGGCTGTCTGCAGC
ACATGCAGCTTGTCCTCTAGGCTCAGGCTGGCTACATGCCACAGCTGCTGCGACCCCTGGTGGTCAGGTCACCATGGTACTGCCATACCCA
ATGCTTGAGTCCCCATTGCAGCTGAGCTGCTCCTGGGACAATAACATCTCTCGGGCTTTCTTCAGGGACTCTCCACCCCTGCCACATGATA
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CCAAGCATTATATTGCCATGACGCCTTCAATCCTGAGCCTTCTACTGCAGGGGGAGCATCCGTGGCCTGGCCTGGCCTCTCATGGTGCCAA
AGCCTCAGCTGTTCTTCACAACCCCTATATGCCTTCARAACCAGTATAGGGAGAGCCTTCCACTACCAAGTTCAGATGCCAACATGAGGTG
CAGCCTCAGCTCCCTCTGGGCCATGAGCTTCTGTGTGCTCATCCTGAATARACACTTGAGAATAATTTACCTCAGTGCTGCTGGTCTCCTA
ATCTGGGCTGATTCTGCAGCTCCCAGCTGACCAGTATCACTTGTCTCAGCCTTAGAGTACTTGAGGGACTCAAGACTTCTCTCTCAAACAT
CACAAGCCAGGCCACCACCATCTGCACTACTCTTTTTTTTTTTTTTTTTTTTTITTTGGTTTTTCGAGATAGGGTTTCTCTGTATAGACCA
GGCTGGEGCTGGCCTTGAACTCAGARATCCGCCTGCCTCTGCCTCCCGAGTGCTGGGATTARAGGCGTGTGCCACCATGCCTGGTTTGCACT
ACTACTTTCACCATTTGCTGCATTCCCACAATTCATTARACTCTGAACACTCGAGTGCTTTTCTAGTCTGAAGTTCCAGAGGCCATGCACA
ATCCTCCAARAATACATGCTCAGGTCTGTCACAGTAATGCCCCAAGGCCTGGTAACTAATTTCTTAATTAGAGCTTCTATTCCTGTCATARAA
ACACCATGACTATAAGCAACGTARAGGGTTTATAGTCCATCCAAAGAAGTTAGGACAGGAACTCAAARCAAGGCAGGAACCTGGAGGCAGGG
ACTGAGGCAGAAGCCATGGAGGGTCCTGCTTACTGGCTTGTTTCCATGGCTTGCTCAGCTTGCTTTCTTATAGAACCCAGGACAACTGGTC
TAGGGGTGGCCCCACCCACAATAAGGCCCTCCCACATTAATCAGAATGTGCCACAGGTTTACCCACAGGCCAGTCTTATGGGGGCATTTTC
TTTATTGAGATTTTCTTTTCCATARTAATACCTAGCTTGARACTAACCAGCACTGCTAGGCAGTGGGGGCACACACCTTTAATTCCAGCAC
TTGGAAGGCACAGGCAGTTGAATTTGGGGCTAGTCTTGTCAACAAACCAAGTTCAAGGACAGCCAGGGCTACACAARGARACTTTGTCTCA
GAAAATAGAATGAAACAARAAACAAACCAGCACACACAGGAACAGTAGCTCTTGTCTGTGGGGCCACATAACTATCTGAACCTTGACCAGAC
TCAGTTCTGGGATTAACTTTCCCTAAGGARAATTAATAAGGGAAGAAGGTGAGCTCACAGAAGTAAATTTCACATTAGGATAGTGTTTTCAA
AGCCAGATCGTCCAGGCCCCAGAGCCTCTCTATGTTTTTCTTGGCGGATAAGGAAGCAGARAGAGTTTATCTGAAGGATCATGCCGTGGGG
CAGGGGCGARAGGTGTTTCCAGAATGCCTTAGGAAGCCTCACAGAAGGAAGGCAGAGTACGATAGCATACTGTTTCCATTGATGAGTTTGC
TTAATCCTTTAAAATACTCTTCTCTCTGACTTACTGTGAGGCATGGTGGTGTACACTCGTAAGCCCAGCACTTGGAGATGGATGGAAGCAG
GAAGATCAGGAGTTCAAGGCCAGCCTCTACTATGTAGCAAGTTTGAGGCTATCCCARACTATATTCCACCCTTTTTCAACCCCACTCTACC
TGCTCCCCARATTTATATTCTGACTAATTCTCTCTARAGACATTGCCAGATAGTTAACAAAGTTTAATGTACAAAAGTCTTCACAATGGAA
TTGATTATATGTCTTATCAATAAATGACCCAAGGCGGGAACTTGGTTAAGCTCCGTAGAATACTGGCTATTTGTGTGTAGCAGATTAGGCA
GGCAAGATGGAGGAGCGCTACCAGGCGAGGGTTCTGTTGAGCCCARGAGGCTCTGTGATGCGGGCGTGAGCATGGATGTGATGTGACGCCG
CCACACATGACTACTTTTTGCTGCTTTTTTACTCAATTAGAATTCAGGARCAGGAAAGCAGTTGAGGTTCTCAGAGGCATCCGGTTCATCC
CTGACGGAAAAGCTGAAGCTCCTGGARAGGCTGATCCAGAGCTCAAGGGCGGAAGAAGCAGCCTCCGAGCTGCACCTCTCTGCACTGCTGG
AGATGGTGGACATGTAGCTGTCTGACGGGAGACGGATCTCTAATTCATAATGCTTTGTCTGTATTCAATTGTGTTATAGATGCTGTTGGAA
ATGTGACTATTAATTATGCAAATAAACTTTTTGAATCATTCCAGAGCCGCCTTAGTTTTATGAATGAAGGCTATGTGATGTCTTTAGTAGG
TTTGGTTTTTTTTTGTTTTTTGGTTTTTGGT TTTTGGGGTTTTTTTTTGGTGATCTTAGACTTTTTTCTCTCACACACACCGGAAAATACT
CAGAGGGAGTTTTTGTGACTTTCTGGTTTTCAGTACACACTTATTTTGAGACTTTCATGCGTGAGTGTACTGTAATTAGATCATTTCTACC
CCTCCCCCTCCACACTCTGGGATTCATGACCTAGTCTTCTATAATTGTTACATATACATACGTCTACTGAGTCTATTTAATGTTGCTTGAR
TGTATATGTGCTTAGGGATGACCATATGGGATTGGAGAACCTATCAGAGATCTACCTGGARAARACCGATTCTCCCTCCCTTGGTAATCCA
TTGACTGCTTATTCTGTTTATAATAGATAATTCTCTTAGTAAAGTCATTGCCCCTGATATCTTAGCTATCAGAAATGCAGGGACAARGTAAG
ACACAGGGTCCTCACTGCAAGGTCAACCCTGCTTATCAGGAGAGCCARCAGACAGACAGACAGACAGACAGACAGACAGACAGACAGACAA
AAATACATATATAAGTCGTAGTAGTATACATAGAATGTAGTACATACATAGRATGTAGTAGTGTCCATGAGAGGGCATGATGAACTCCTTG
AGGCACCAGTTGGTTGTGAGGCCARATGGATGGAACAGGCCAGCAGGCTCTCACTACACTCAGAGGGCCATGGGGATCAGTTGTGGAAAAA
CATTAGAAAGAAGTGACCTGATCCTATTTTCTCTTARAARATAACATGTGGARGAGGTTGGCGAGATGGCTTGTCACATTACACTTGTTCT
TGGTGAAGAACCCGTGGTTCCCAGARAGACCTGACACCCTCTTATGACCTCTGTGGCACCACACCTGTCTGTGCACTACAGGAATGCAGAAC
ACCCATACACATAAATATATCAAATGGCATTTTGCAAGGAATGGAAGATGTACTAATAAAATTAGCGATGGTCATTTCTCTTATATTGTGC
ACTAAGCATTTCCAGACTATCATCCTATAGCCCCCAGAGTCTATTCRAGAGGAGTATGCAGTATCTCTGGTCCTTCCTTGTTCAGTTCACT
GTGTAAAAAGCCCTGGAAGAAATCTGCTCTGGCCATCCTCARAACTACCAGTAAGGCTCCCTCCCTACCCCCCGCCCCGTGACCCTCCAAA
TATTACATCTTTTAGACTTTACAATTTTTTTGTCCTATGTATATTAATGATAACTTTACATTCTGTATGTGTATGGGCAAGTGTGTGCCAG
TGCACATGTGAAGGTCAAGCTGTCCTCTGACTTCCATGCATATGAGGCAGCACATCACAGGAACTTTCAGGAGTCAGTTCTCTCCTTCCGC
CATATGCAACTGGGAATGAACTCAGGTCATTGGGCTTGGAGGCAAGCAGCCTTAACCCCTGAGCCACCTTGCTGGCACARATCTCTGTGTG
TGTGTGTGTATTGTGCGTTCTTGCATCCATGARGGGCTTAGAGAACAACTTTTAGACTTCTCCCCTTCCGTCCTCATTGAGGCAGGGTCTC
TCATTTATGTGCTGTACAGTATATCTCAGGCTAGCTGACCCTTGCGCTTCCAGCCAATTCTTTTTTTTTTTAAATTCATTTTATATGTCTT
GAGTGTTTCACCTGCATGCACACTTGTGTACCATGTGCATACCTAGTACCCATAGAGGCAGAAGAGGGTGTCAGATTCCCTGAARCTGGAG
TTATATAGAGTTGTAAGCCAACCACCTGGGTATTGAGGCTCARACCCAGGTCCTCCAGAAGAGCAGCTAGTGTTTGTAACCACCAAGCCAG
GTCTCCAGTCCTTCCAGCCAATTCTTGTCTCTATCTCCATTTTCATATTAGGAGTGCCAGGCTCACAGGATACACACCACTGCTTCCTGTG
TGTTTGCAGGATCACACACAGGTTATTAGTTGTGTAGCATGTACTTTTATCTGAGCCATCTCCCCAAGCTTTTCCCCTCTTCAGTGGCTCA
CTGTTTATCAAGAAAGACTTGATGTTATTTTAAGCATTTCTTTATTGCGTGTGTTACTTTTCTGTTGCTGTAATAAGGCACCATAGTACAT
ACATTTATTGGGGTTCTTTAGAGGGTATTTAGGATGTTTAGGGGTATAGCAGGCAGTAGGAAGGCAGGCATGGTGCTGGAGCAGTAGCTAA
GGGTTTTCATCTTGATCCACAAGCAGGGAACAGAGCTAACTGGAAGTAGCCTAGGCTTTTGARAACTCACCCCCCTCACCCCAGTGACACA
CCTCCTCCAGCAAGGCCACACCTCCTAATCCTTCCTAAACAGTTCTACCARCAGGGGCTCCAGTACTCATGTGCAGAAGTCAAGGGARAACT
ACAATTTTGTCCTACCATGTAGGTTCTGAATTAGCCTACAGCTTTTATGGTTGGGGGCAAGCAGTTCTGTCTGCTTTGTCATCCTGTAGGC
TCCTTCATGTTACTCCTTAACCTTGCTTTAATTGTGACATTCTTTTCCTGCCTCCAGCCTCCCAGCCCAGAGAGGGTAGTGGTGGAGTCAC
GGAGTAGGACTCTGGTGATGGCTTTARAAGTCTGAGGTCTTTCTAGCTCTCTATCTGTACTGARATGCTGACAATAACTTCTARARGGTCCT
AGARACTTTCTTGCTTTCTGAGGGTAAAGACTTAGGCGATTAACACCTGTAGCCTARCAGTGGAGGATTAAGCAATGCGGCCTTTGTTCTG
TCTCAGCAGGAACTGCTGGGCTCTAATTTTCAGCCTGCTAGTCAGAAGTCAGGAAGAAGGCTGTTAGTCAGAAGGCAGGAAGARAAGGGGA
CACTTAGAAAAGTGATTATAGTACTTATTACTAAGTTGTAAAAAGTTTCCTATGAARGCTATCTAAGGGGAAARGCAGAAAGATCCTAGTC
TGGGAAAGGGAAAAATTCTTCTAAGTGAGGARAGGCAAAAAATTCTCTCTTGATTCTCTTCATCTCTTTGTCCTCGGTACTTATACACCTT
TCAGAATACATGATCACATGTCACAAAGTTCATCACAAGGTCACATACAAAATCAAATCATAAATTGAAATAGAARGT TGACARCAGTGAAT
GTGTACATGCATATCCATTAGGAGTAATTATCTGGCTAAGCATCCATCACCTGTCTCAGCTCCACAGGTTCACTGGAGGTTTAAAACCATA
ACTAAATTATTAGTGAAGTTTTGTCTAGATAAGCCCAGTCAATATTTTATCTTCTGTCCTAGCACCTATAATAAATCATTAGTTCCATTTT
TTTAATTAGGTATTTTCCTCGTTTACATTTTCAATGCTATCCCARAGGTCCCCCATACCCACCCCCCCAATCCCCTACCCACCCACTCNNN
NNNNNNNNNNNNNNNNNGAAGGTGCACAGTTATCTGGTGTTTGGACCTCCTCCTGGCTGAAGATGARGGCCCAAAACAGGATCTTTCCCAG
AAGCTGTGTTGCTTTGGCCAGGAAGGTGGCCAGTTGTCTGGAGCCGAAGATGGCGCCACCTCAGAAGCTCTGTGGCTCTCGCCTGTCCCAG
AAACTGCTGGCCTCTGTATTCCACACCCTCACCCGTGCAGCCTGCCCTCCTCGGAGT CCCGGAACCAAGGTGGCTCCCGCCGGGGCCTGAG
GCAGARACCTCTCGGGCCGGGCGGACCCCTGTGTTCTCACCAGGAAGGTGGCCGGTTGTCTATTAGTTCCATTTTTATGGCCTTTGGTGAA
TTGTTTTATAACCTCTTGGAATGTGCTCTGAGTAGGAGAAAGTCTGGTAACCATCTGAGAGCAATTAACTGGTGACACTTGAGAGACTGAG
TTCTCACTGCAGTTTTGACTATCAGAAAAGGACCTGATAGCAGTCCCGCTATGARAGAGCTTAATAATCACATATAATTTTAGGAATTCTT
TCTTTTTTTTTTTCCGAGACAGGGTTTCTCTGTATAGCCCCGGATGTCCTGGTACTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGAAR
TTCTCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAGGGTGTGTGCCACCACTCCCGGCCAATTTTAGGCATTCTTATARGATCATCATTAG
GACTTAAGTCATCTATTTGTTTATATAGCATCACTACAAGACAGTGGGGTCTGCAGAGTATCTGCTCCAAAGGGGTGTGCTACTACTTAGT
GATTGTTATATATGTTTAATAATAACAGGAARAGCATATTAATAGCAGGAATCTTTCCTARAATGAATCCCTTATAGCCTTGTTTAATARG
GGTGTACCTGTCACAGATTATATAATAATCCGAAGCAGGCCATTTCAGGATGATCACCTGCTAGTTATTAGCTTGTCCCATTATGGCTCCT
AACATTTTCCTACAATAARAAGTACTATCTGCCCTACAATGTATATCACACATACATATATGCCTATATTTTCTCTACTACGTGTCTTTTTC
ATCAGTTCAATGTTGGCTGAATTCGAAGTTCAGGCTGACTTTGTTTCCTCATAGCAGCTGAATCTGTTACTGAGTCATGACTTTATTTCAC
TCTGGTGCAATTT TGGCTCTCCCTGCCTTGTTTTATTCTATGTTCTTGCCACTACTTCACTCARAACTCTCAGTACATCCAACACAGCCTT
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GTTTGTAAGGTAGAGTTCTAGTTCCGTTTTCTCATGACAACCCTTTGGGAACCATATCTCTCTGTAACGGCTTTTGCATCCAGRATGTCTT
TATTTCTCCTTATATTTGATTCAATATTTCAGTGAGAGTAACATTTTAGATTGGCAATTATTACCTTTTAGTCTTCTTTCTTTCITTCTTT
CTTTTTTTTTTTTTTTTTGGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATARAATTTGAAATGTAAATAAAGAAAATATCTAA
TARAAATATTTAAAGTTATTTTTTTTTTATTCCTGTGTGTGTGTGATGTGTGATGTGTGTGTGATGTGTGGGGCATGCATGCCACTGAGTG
TATATGGAGATCAGAGGACAACTTTGTGTAGTCAATTCTTCTACCCAGGCTTGTACAACAAGTGCCTTTACCCATACCCACTARGCCGTICT
TGCAGGCCCTTTCTTCAAATTTTTAAGATTGTTTCTGGGGGTGGTGTGTGGACTTCTAGAAATTGGGGCACAAAGTGAGGATGAGTATGAT
CARAACACATCATATACATTTGTGAAGTTAAAATTTARAATACTGTATTACATCACTTCTGTCCATGGTATTCTCARATGTCTCAACTCTC
TGCCCTCGATTAGGTTTTTTCCCTAACTTATATTACTATTARACAAACTTATTCTAAACATAATAGCTTTAARATGAGGAGTCCCCTGGGC
AGCTTTTTCTTGGCACTTGTCTTGTAGTTTAGTGAGGTAATGCCGAGAQACAGACGTCTGATGGTTCTGTTGGGCTTCATGTCCATGGGTG
GGCAGAGGGAGGGETTCTTGCTGGGTTTCCCTCTACTGCTTGCTCATGCATGCTGACAATGGAGCTCTGAATCAGGGAGCARAGTCTACCC
ACTGAGGATTTCTCTAGTTTTTCTACTAGTCCCCAATGCCTGGAGGTCTTTTCTTCTTTTTGTGTGTGCATGTGTTCATGTGAGTATGTGC
ATATGTGTACGCGTGCATCCTTACATGTATGAGGGTCAGATGTGGACCAGGAAGTCTTCCTTGTTTGCTTGTTTGTTTTTGGAGACCGGGT
TTCTCACTGACCCTGAGCTCACCATCTCCTTTAGGCTGGCTGGCTAACGACTTGTTCTGCTTCTGCTCCTCCAGCACTGGGTCTGTAGAGA
TGTGCTACTCGETTTGGTTTACATGTGGATGACAGGGATCCAAACTCTAGCCCTTGAGCTTGTGAGCCAGGCACAGRAACTGAGCTATCTCA
TCAAAGCACTCCCTGCCCTCCCTCTCTCTCCTCCCTCCCACCTCTGTCTTTCCCTCTGGTGATCATGCTATGTARCTCGGGCTGGCCAGAA
TCACAATTCTCCTGCCTCTGAAGTGTTGARATTATACCCACGTGCCACCATGCCCARTGCACTACAGACCAGTTGCCTTAGAGARATCTTG
ACTCCTGTCTCAGGCTAGCTGTTGGAATGTGAGAGGGAGGACTGGATTCCCCTACGAGTGCAAATTTTCAATTTCTCTGGTTTTGATGATA
TCCAGCTATGCCTCATCTGCCTTTTACTCAGCTGCTCAAGGCTTCCACCCAGTCAGARCACTARAACTATGATAATGGGGGGCTGGAGAGA
TGGCTTAGCGGTTAAGAGCACTGACTGCTCTTCCAGAGGTCCTGAGTTTAATTCCCAGCAACCACATGGTGGCTCACARCCATCTGCAATG
TGATCTGATGCCCTCTTCTGGTGTGTCTGAAGACAGTTACAGTGTACTCATACATARAAATAAATAAATAAARTTTAAAAAAACCCTATGATA
ATGTTCCTTCAAGGTTTTCACTGCTCCCTCCAGACTCTGTTAATTCAAGGGTTCGTTCCCTGGCGAGAACTGTCATTTCTTGCTGGCTTTA
TCTACACATAGAGGTTTTCATTTTCTCTGCTTTGCCGAATCAGTCATTCCTCCATCTACTTCTAGICTTTATAATTTTCTTTAAARTATTT
TCTAAAATCCAGAGCTTCAAACATGCATATAGTGTGTTTTGATTGAGTCCACCCCTCATTCCCTCCCTTCTGGATCCTCCCCTCTCCCCCG
TPCCTTTTCACTTCTGTCCTCGGTTTTTAATGTCTTTGTCTTTGGACTGGGACATGGGCAGGARACAGARATCAACATCTATGTCCAGCCT
GGTGTTTTTAAATAGAAATATCTTTCTTTTCCTGTCATCTCTGACTCCTAAGGCAGCTCCTAGGTCAGTAACTAATCATTTCCCCACGTCC
AATCAGCAAGTACCATCAACCCCATTTTATAGTCTCCCCAGAGTCAGTAACTARTCACTTCCCCCACATCTAATCAGCGATTGCCATCAAC
TCCATCTTGTACTCCCTTCAGGECTTCACTTGCTTTCTTTGACCCTAGTCCCTTAGTTTTCCTCCTCGATGGACCAGGAAAGTCGAGCTTC
TCTGTTCAGTTTCTAGTTGATCTTATCGAATCTCATGATTTCAARATGCCACCCGATGACTCTCAGATTTCTTTATCTAGCCTTGTTCTICTT
TTCTGAATACCAGTCTACTTAAAACTACTTAAACTCGGATGCCTAATATTTGTCARARATGAATTCTCCGTGAAATTTCCAAGCTCCTCTGA
CCTTTCCTAACTTCTACATACAGATAAGGCTTTTCCCCTTGGCCTGTCTTGAAACCCTTAGGCTCCAGGGTCTTTGTCAGCCAAGGCTTTC
CCAATCTTCATATAGCTAAGAACATTGCCTTCCTTGTCAATGGAAGCTCACTCTACACCCAGTTGTCCAGGTCCCARACCCTAGAGTCTTC
TGTATTTAGTTTATAGAATAAGCTCAATATGGTACAAGCCARGCAGTGACARACATTTCTTACAACTGTCTCTAGARATCCATCTATGTGA
ATTGGCAGGAGGATTTCACACTTTTCTTCCTTAGATATTAGAAAGCATATTACTTTATTCATAGGATGTCTAGTCCAGGAARATATCAACC
TAACTTCTTTTGCAGCTGATATCTCTGCCATCTGTCTAGCTTTGCCATTCARGTCTGGGGTTCCGTACGGACCAGAATTCTTTTTTTCCAA
TTTTTCATGTTCTGACACAAAAAGGACTTCCCTGGAAAACACTCTAGCTTTTTTCTCCAGGGARAGAGAGTGGCTTGTTTAGTGAATTTGG
GAGAACAGCATCCAGTGTGCTAGGCTTCCCTGGGCATCGTTTTTTGGGTCTTCTTATTGGCATACTGTGCTTACATGGTTCTTGGTGGGTC
AGCTCCCARAGGCTTCAGTTGTTCGCTTGCGCTTAGAAGCTGAGACATGTGTAAGGGARAAGCAGTCATTATGAAGCAGTTAGCCAGCCCTG
TTCAAACTGACTTTTTTTTTTTTTTTTTTGGCTTTTTTGTTTTTGTTTTTGTTTTTCGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCC
TGGAACTCACTTTTGTAGACCAGGCTGGCCTTGAACTCAGRAATCTGCCTGCCTCTGCCTCTGGAGTGCTGGGATTAAAGGCGTGTGCCAC
CACGCCCAGCTCAAACTGACTTTTCTATTGTGAATTTTAAAAACTTAATGTGTACGGGTGTTTTAACCAGCATGTATGTACTTACATCTCA
CACATGCCTGGTGACTGAGGAGGTCAGARRATGGCATTAGATTCCTTARAARACTGAAGTTATAGATGGCTGTGAGTCACCATGTGGGTGCTA
TAAACCAATTCCAGGTCCTCTGAATGAGCAGCAAGTGCTCTTACGCACTGGACTTAAGTATTGGCCTCCAGTCCCCARATCAATAGTCTGA
GGCAAGGCTCAGTTAAAATGCCTTGTCTTATATCTTTACAAGTTTCTAAACTGGGCAAAGAAGAGGTTAGTGTTCTTGACTAGCCATCTAA
AATTCCGATTTTCCATCTAGGGARCGTGTGTGAGTGTTCTTTGCCTCTTACTTCTTCCTTCTCTGATTTGTGGTTCATGGCCCCTTCCTTG
GCAGCGTTTTGAGGGCTAGGTGCAGGGAGGCTATCGGGTTTGGGTAGTTGTAAGTAAGTCGGCACTCTGTAGGACACACTGTACCGCTGGG
AGTTCTTGGAATTATATTTTTCTGATCTCTGGTCGTCATTCCTGCATGCCAGCAATGCTTCTCARATACTATCTGTTCARATGTTCTTCAT
TGCACGTCTCTACTAGATTCTGCCGGCATACCACAGGCTTTCCTGCTTCCCTCTCTACTGTCARACATAATCAAGGCTTTTCCCCCTTTAA
CTTGTAGGACTCCAAGCTCCAGGTATCCTGAGAGTAGTGCTGTGGCTAGGGAAGTGGAACTCTACCTGCTAATGGGAGTCAGGACACAGCC
CTCTGCACACTCTGCAGCTGCTCCCTGTGAGGAGCCTGTGCCCGCTTTCTGAGAACACTACTCTGACCCTCTTCCCAACTACGTGTCATCA
TAGTTTCCTCCTCCCTTCACTCGGGTCAAGGCCCCTGCCCCATGATGGTCCATGTGGTGCCTCGGATCAACGCTAGTTTCACCTCAGGTCA
CTCATGCCTCTTCCGTACTTCTGAAGCACTCGTGGTTTCCGCGGCCTCTTTCCTGCATGTCGGAGGGGCCATTTTTCACCARCCCTGTAGG
TATCCCGGCTCAGAACACCCAGACCAGAAGTCCAAGGCTGTCATCAATAAGGATCTAGAGGGGCCGGCCCCGCCCCCCATCCCGCCCLGEC
CCTCCAACGGGCCTGCCCCTCCCACAGGCCGTCCTCGCCCACAGGCCGGCCTCTTTCATAGGCCCCGCCTCCARAGCGCTTCCCGCCCCGC
AGCCACGCCCCCTGGTGCCCTCECGGCGTCGGGCGGCCCTGCGCCCAGCCACTGTGEGTCGCGGTGCGTCTCTCGTGCCCACCTGGTGATGC
TCTGATTGGCCGAGCTCGCATCGGCCCACCCAG

MOUSE SEQUENCE -~ mRNA (SEQ ID NO:2)

GTTGCGGTGCGETGGGCCCGETAGAGGCTGCACGCAGACTGTGGGCGAGCACAAGCGCTGGCGACAGTGGCCGTATCTGGCGGACTTGCTC
CTCCCTCCECGGCCTCCGCTGTCCCTTGTGTCTTTGCCGAGTTGCTGAAGGCCTTCACTAGTCTTCGCTCGAAGGCGTCTGTTAACCTAGC
GGCCGGCTTCCGCGAGTGTTAAGCATCGGGGATARARAGCTATTATTTCTAGACCAGGGCATCGCAAGTTCGAGT TACCGGGAGAARARRATGA
GATGGTCATCCTGAGGATGAAGGAGAGCTTCCCCTGGCAACAGATAATTTARAGAGGAGAGCTACTTGTGTATAGTCCATATTTATTGCCT
TCAGATAATTGGCTTCAAGATGCACCCGGTGAACCCCTTCGGAGGCAGCAGCCCARGTGCTTTTGCGGTATCTTCCAGCACCACGGGAACA
TATCAGACTARATCACCATTTCGATTTGGCCAGCCTTCCCTTTTTGGACAGARCAGCACACCCAGCAAGAGCCTGGCGTTTTCACAAGTAC
CARGCTTTGCAACACCCTCTGGAGGAAGCCATTCTTCCTCCTTGCCAGCATTTGGACTCACCCARACCTCAAGTGTGGGACTCTICTCTAG
TCTCGAATCCACACCTTCTTTCGCAGCTACTTCGAGTTCCTCTGTGCCCGGCAATACGGCATTCAGCTTTAAGTCAACCTCTAGCGTTGGG
GTTTTCCCAAGTGGCGCTACTTTTGGGCCAGARACCGGAGRAGTAGCAGGTTCTGGCTTTCGGAAGACGGARTTCAAGTTTARACCTCTGG
AARATGCAGTCTTCAAACCGATACCGGGGCCTGAGTCAGAGCCAGARRARACCCAGAGCCAGATTTCTTCTGGATTTTTTACATTTTCCCA
TCCCGTTGGTAGCGGGTCTGGAGGCCTGACCCCTTTTTCTTTCCCACAGGTGACAAATAGTTCGGTGACTAGCTCAAGTTTTATCTTTTCG
AAACCAGTTACTAGTAATACTCCTGCCTTTGCCTCTCCTTTGTCTAACCARAATGTAGAAGARGAGAAGAGGGTTTCTACGTCAGCGTTTG
GAAGCTCAAACAGTAGCTTCAGTACTTTCCCCACAGCGTCACCAGGATCTTTGGGGGAGCCCTTCCCAGCTAACARACCAAGCCTCCGCCA
AGGATGTGAGGAAGCCATCTCCCAGGTGGAGCCACTTCCCACCCTCATGAAGGGATTARAAGAGGARAGAGGACCAGGATCGCTCCCCGAGG
AGBCATTGCCACGAGGCAGCAGAAGACCCTGATCCCCTGTCCAGGGGCGACCATCCCCCAGATARACGGCCAGTCCGCCTCARACAGACCCC
GGGGAGGTACTTTGTTTGGCCGGACAATACAGGAGGTCTTCAAAAGCAATAAAGAGGCAGGCCGCCTGGGCAGCAAGGAATCCARGGAGAG
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TGGCTTTGCGGAACCTGEGGAAAGTGACCACGCGGCCGTCCCAGGAGGGAGTCAGTCCACCATGGTACCTTCCCGCCTTCCAGCTGTGACT
ARAGAGGAAGAAGAAAGTAGAGATGAGAAAGARGATTCTCTCAGGGGAAARGTCTGTGCGCCAGAGTAAGCGARGGGAAGAGTGGATCTACA
GCCTCGGGGECGTGTCTTCTTTAGAGCTCACAGCCATCCAGTGCAAGAACATCCCCGACTACCTCAACGACAGAGCCATCCTGGAGARACA
CTTCAGCAAAATCGCTAAAGTCCAGCGGGTCTTCACCAGACGCAGCAAGAAGCTCGCCGTGATTCATTTTTTCGACCACGCATCGGCAGCC
CTGGCTAGGAAGAAGGGGARAGGTCTGCATARGGACGTGGTTATCTTTTGGCACAAGARGAAAATAAGTCCCAGCARGARACTCTTTCCCC
TGAAGGAGAAGCTTGGTGAGAGTGARGCCAGCCAGGGCATCGAGGACTCCCCCTTTCAGCACTCGCCTCTCAGCAAGCCCATCGTGAGGCC
TGCAGCCGGCAGCCTCCTCAGCARAAGCTCTCCAGTGARGAAGCCGAGTCTTCTGAAGATGCACCAGTTTGAGGCGGATCCTTTTGACTCT
GGATCTGAGGGCTCCGAGEGCCTTGGTTCTTGCGTGTCATCTCTTAGCACCCTGATAGGGACTGTGGCAGACACATCTGAGGAGAAGTACC
GCCTTCTGGACCAGAGAGACCGCATCATGCGGCAAGCTCGAGTGAAGAGGACGGACCTGGACAAAGCCAGGGCATTTGTTGGGACTTGCCC
TGACATGTGTCCCGAGAAGGAGCGGTACTTGAGGGAGACCCGGAGCCAGCTGAGCGTGTTTGAAGTTGTCCCAGGGACTGACCAGGTGGAC
CATGCAGCAGCCGTGAAGGAGTACAGCCGGTCCTCTGCAGATCAGGAGGAGCCCCTGCCACATGAGCTGAGACCCTCAGCAGTTCTCAGCA
GGACCATGGACTACCTGGTGACCCAGATCATGGACCAAAAGGAAGGCAGCCTTCGGGATTGGTATGACTTCGTCTGGARCCGCACCCGGGE
TATACGGAAGGACATAACACAGCAGCACCTCTGTGATCCCCTGACGGTGTCTCTGATCGAGAAGTGTACCCGATTTCACATTCACTGTGCC
CACTTTATGTGTGAGGAGCCTATGTCTTCCTTTGATGCCAAGATCAACAATGAGARCATGACCAAGTGTCTACAGAGTCTGARGGAGATGT
ACCAGGACCTGAGGAACAAGGGTGTTTTTTGTGCCAGTGAAGCAGAGTTTCAGGGCTACRAATGTCCTGCTTAATCTCAACARAGGAGACAT
PTTGAGAGAAGTGCAGCAGTTCCACCCTGACGTTAGGAACTCCCCAGAGGTGAACTTCGCTGTCCAGGCTTTTGCTGCATTGAACAGCAAT
AATTTTGTGAGATTTTTCAAACTGGTTCAGTCAGCTTCTTACCTGAATGCGTGCCTGT TACACTGTTACTTTAARTCAGATCCGCAAGGATG
CCCTCCGGGCACTCAATGTTGCTTATACTGTARGCACACAGCGCTCTACCGTCTTCCCCCTGGATGGTGTCGTCCGCATGCTGCTGTTCAG
AGATAGTGAAGAGGCGACAAACTTCCTCAATTACCATGGCCTCACTGTAGCTGATGGCTGTGITGAGCTGAATCGGTCGGCATTCTTGGAA
CCGGAGGGATTATGCAAGGCCAGGAAGTCAGTGTTTATTGGCCGGAAGCTGACGGTGTCAGTTGGGGAAGTTGTGAATGGAGGGCCGTTGC
CCCCTGTTCCTCGCCATACACCTGTGTGCAGCTTCARCTCCCAGAATAAGTACGT TGGAGAGAGCCTGGCTACGGAGCTGCCCATCAGCAC
TCAGAGAGCTGGTGGAGACCCAGCAGGTGETGGCAGAGGAGAGGACTGTGAGGCAGAGGTGGACTTGCCAACATTGGCGGTCCTCCCACAG
CCGCCTCCTGCATCCTCAGCCACGCCGGCGCTTCATGTCCAGCCACTGGCCCCAGCCGCAGCACCCAGCCTTCTCCAGGCCTCCACGCAGL
CTGAGGTGCTGCTTCCAAAGCCTGCGCCTETGTACTCTGACTCGGACCTGGTACAGGTGGTGGACGAGCTCATCCAGGAGGCTCTGCAAGT
GGACTGTGAGGAAGTCAGCTCCGCTGGGGCAGCCTACGTAGCCGCAGCTCTGGGCGTTTCCAATGCTGCTGTGGAGGATCTGATTACTGCT
GCGACCACGGGCATTCTGAGGCACGTTGCCGCTGAGGAAGTTTCCATGGAAAGGCAGAGACTAGAGGAAGAGAAGCAACGAGCTGAGGAGE
AACGGTTGAAGCAAGAGAGAGAACTGATGTTAACTCAGCTGAGCGAGGGTCTGGCCGCAGAGCTGACAGAACTCACGGTGACAGAGTGTGT
GTGGGAAACCTGCTCTCAGGAGCTACAGAGTGCAGTARAAATAGACCAGAAGGTCCGTGTGGCCCGCTGTTGTGAAGCCGTCTGTGCACAC
CTGGTGGATTTGTTTCTTGCTGAGGAAATTTTCCAGACTGCAAARGAGACACTCCAGGAACTCCAGTGTTTCTGCAAGTATCTACAACGGT
GGAGGGAGGCTGTTGCAGCTCGGAAGAAATTCCGGCGTCAGATGCGGGCCTTCCCTGCAGCGCCATGCTGTGTGGATGTGARTGACCGGCT
GCAGGCACTAGTGCCCAGCGCAGAGTGCCCCATTACTGAGGAGAACCTGGCCAAGGGTCTTTTGGACCTGGGCCACGCAGGCARAGTAGGC
GTCTCCTGTACCAGGTTGAGGCGGCTTAGAAACAAGACAGCTCACCAGATARAGGTCCAGCACTTCCACCAGCAGCTGCTGAGGAATGCTG
CATGGGCACCTCTGGACCTGCCATCCATTGTGTCTGAGCACCTCCCCATGAAGCAGAAGCGAAGGTTTTGGAARCTGGTGCTGGTGTTGCC
TGATGTGCGARGAGCAGACTCCAGAGAGTCCTGGCAGAATACTAGAARACTGGCTARAGGTCARATTCACAGGAGATGACAGCATGGTGGGT
GACATAGGAGATAATCCTGGTGATATCCAGACCCTCTCAGTCTTTAATACACTTAGTAGTARAGGGGATCAAACAGTTTCTGTCAACGTGT
GTATAAAGGTGGCTCATGGCACCCTTAGTGACAGTGCCCTTGATGCTGTGGAGACCCAGAAGGACCTGTTGGGAACCAGTGGGCTCATGCT
GCTGCTTCCCCCGARAGTGAAGAGTGAGGAGGTGGCAGAGGAGGAACTGTCCTGGCTGTCGGCTTTACTGCAGCTCAAGCAGCTTCTGCAG
GCCAAGCCCTTCCAGCCTGCCCTGCCECTGETGGTCCTCGTGCCCAGCTCCAGAGGGGACTCCGCGGGGAGGGCAGTAGAGGACGGTCTGA
TGTTACAGCATTTGGTTTCAGCCAAGCTGATTTCCGATTACATTGTTGTTGAGATTCCTGACTCTGTTAATGATTTACAAGGCACAGTGAA
GGTTTCTGGAGCAGTCCAGTGGCTGATCTCCGGATGTCCTCAAGCCCTAGACCTTTGCTGCCAGACCCTTGTTCAGTATGTTGAGGATGGG
ATCAGCCGCGAGTTCAGCCGTCGGTTTTTCCACGACAGGAGAGAGAGGCGCCTGGCTAGCCTGCCCTCCCAGGAGCCTAGCACCATTATTG
AGTTGTTCAACAGTGTGCTGCAGTTCCTGGCCTCTGTGGTATCCTCTGAGCAGCTGTGTGACATCTCCTGGCCTGTCATGGAATTTGCCGA
AGTGGGAGGCAGCCAGCTGCTTCCTCACCTGCACTGGAACTCACCAGAGCATCTAGCGTGGCTGARACAAGCTGTGCTTGGGTTCCAGCTT
CCACAGATGGACCTTCCACCCCCAGGGGCCCCCTGGCTCCCTGTGTGTTCCATGGTCATTCAGTACACCTCCCAGATTCCCAGCTCAAGCC
AGACACAGCCTGTCCTCCAGTCCCAGGCGGAGAACCTGCTGTGCAGAACATACCAGAAGTGGAAGARCAAGAGCCTCTCTCCAGGCCAGGA
GTTGGCGECCTTCTGTTGCCGAGATCCCGTGGGATGACATCATCACCTTATGCATCAATCATAAGCTGAGGGACTGGACACCCCCCAGGCTC
CCTGTCACATTAGAGGCGCTGAGTGAAGATGGTCAAATATGTGTGTATTTTTTCAAAAACCTTTTAAGAAAATACCACGTTCCCTCGTCAT
GGGAACAGGCCAGAATGCAGACGCAGCGGGAACTGCAGCTGAGTCATGGACGTTCGGGGATGAGGTCCATCCATCCTCCTACAAGCACTTT
TCCTACTCCATTGCTTCATGTACACCAGAAAGGGARGAAARAGGAAGAGAGTGGCCGAGAGGGGAGCCTCAGTACAGAGGACCTCCTGCGG
GGGGCTTCTGCAGABRGAGCTCCTGGCACAGAGTCTGTCCAGCAGTCTTCTGGAAGAGARGGAAGAGAACAAGAGGTTTGAAGATCARCTTC
AGCAGTGGTTATCGCAAGACTCACAGGCATTCACAGAGTCAACTCGGCTTCCTCTCTACCTCCCTCAGACGCTAGTGTCCTTTCCTGATTC
TATCAARACTCAGACCATGGTGAARACATCTACAAGTCCTCAGAATTCAGGAACAGGARAAGCAGTTGAGGTTCTCAGAGGCATCCGGTTCA
TCCCTGACGGAAAAGCTGAAGCTCCTGGAAAGGCTGATCCAGAGCTCAAGGGCGGARGARGCAGCCTCCGAGCTGCACCTCTCTGCACTGC
TGGAGATGGTGGACATGTAGCTGTCTGACGEGAGACGGATCTCTAATTCATAATGCTTTGTCTGTATTCAATTGTGTTATAGATGCTGTTG
GARATGTGACTATTAATTATGCAAATAAACTTTTTGAATCATTCCARAARARAARACCAT

MOUSE SEQUENCE - CODING (SEQ ID NO:3)

ATGCACCCGETGAACCCCTTCGGAGGCAGCAGCCCAAGTGCTTTTGCGGTATCTTCCAGCACCACGGGAACATATCAGACTAAATCACCAT
TTCCATTTGGCCAGCCTTCCCTTTTTGGACAGAACAGCACACCCAGCAAGAGCCTGGCGTTTTCACAAGTACCARGCTTTGCAACACCCTC
TGGAGGAAGCCATTCTTCCTCCTTGCCAGCATT TGGACTCACCCAAACCTCARGTGTGGGACTCTTCTCTAGTCTCGAATCCACACCTTCT
TTCGCAGCTACTTCGAGTTCCTCTGTGCCCEGCAATACGGCATTCAGCTTTARGT CARCCTCTAGCGTTGGGGTTTTCCCAAGTGGCGCTA
CTTTTGGGCCAGAAACCGGAGAAGTAGCAGGTTCTGGCTTTCGGARGACGGAATTCAAGTTTAAACCTCTGGARARTGCAGTCTTCAAACC
GATACCGGGGCCTGAGTCAGAGCCAGAARARACCCAGAGCCAGATTTCTTCTGGATTTT TTACATTTTCCCATCCCGTTGGTAGCGGGTCT
GGAGGCCTGACCCCTTTTTCTTTCCCACAGGTGACARATAGT TCGGTGACTAGCTCAAGTTTTATCT TTTCGARACCAGTTACTAGTAATA
CTCCTGCCTTTGCCTCTCCTTTGTCTAACCAAAATGTAGAAGARGAGARGAGGGTTTCTACGTCAGCGTTTGGAAGCTCARACAGTAGCTT
CAGTACTTTCCCCACAGCGTCACCAGGATCTTTGGGGGAGCCCTTCCCAGCTAACAARCCAAGCCTCCGCCARGGATGTGAGGAAGCCATC
TCCCAGGTGGAGCCACTTCCCACCCTCATGARGGGATTAAAGAGGAAAGAGGACCAGGATCGCTCCCCGAGGAGACATTGCCACGAGGCAG
CAGAAGACCCTGATCCCCTGTCCAGGGGCGACCATCCCCCAGATARACGGCCAGTCCGCCTCARCAGACCCCGGGGAGGTACTTTGTTTGG
CCGGACAATACAGGAGGTCTTCAAAAGCAATAAAGAGGCAGGCCGCCTGGGCAGCAAGGAATCCAAGGAGAGTGGCTTTGCGGARCCTGGG
GARAGTGACCACGCGGCCGTCCCAGGAGGGAGTCAGTCCACCATGGTACCTTCCCGCCT TCCAGCTGTGACTARAGAGGAAGARGAAAGTA
GAGATGAGAAAGAAGATTCTCTCAGGGGAAAGTCTGTGCGCCAGAGTAAGCGAAGGGAAGAGTGGATCTACAGCCTCGGGGGCGTGTCTTC
TTTAGAGCTCACAGCCATCCAGTGCAAGAACATCCCCGACTACCTCAACGACAGAGCCATCCTGGAGAAACACTTCAGCAAAATCGCTAAA
GTCCAGCGGGTCTTCACCAGACGCAGCARGAAGCTCGCCGTGATTCATTTTTTCGACCACGCATCGGCAGCCCTGGCTAGGARGAAGGGGA
AAGGTCTGCATAAGGACGTGGTTATCTTTTGGCACAAGAAGAAAATAAGTCCCAGCAAGARACTCTTTCCCCTGAAGGAGAAGCTTGGTGA
GAGTGAAGCCAGCCAGGGCATCGAGGACTCCCCCTTTCAGCACTCGCCTCTCAGCAAGCCCATCGTGAGGCCTGCAGCCGGCAGCCTCCTC
AGCAAAAGCTCTCCAGTGARGAAGCCGAGTCTTCTGARGATGCACCAGTTTGAGGCGGATCCTTTTGACTCTGGATCTGAGGGCTCCGAGG
GCCTTGGTTCTTGCGTGTCATCTCTTAGCACCCTGATAGGGACTGTGGCAGACACATCTGAGGAGARGTACCGCCTTCTGGACCAGAGAGA
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CCGCATCATGCGGCAAGCTCGAGTGAAGAGGACGGACCTGGACAAAGCCAGGGCATTTGTTGGGACTTGCCCTGACATGTGTCCCGAGAAG
GAGCGGTACTTGAGGGAGACCCGGAGCCAGCTGAGCGTGT TTGRAAGTTGTCCCAGGGACTGACCAGGTGGACCATGCAGCAGCCGTGARGG
AGTACAGCCGGTCCTCTGCAGATCAGGAGGAGCCCCTGCCACATGAGCTGAGACCCTCAGCAGTTCTCAGCAGGACCATGGACTACCTGGT
GACCCAGATCATGGACCAAAAGGAAGGCAGCCTTCGGGATTGETATGACTTCGTGTGGAACCGCACCCGGGGTATACGGAAGGACATAACA
CAGCAGCACCTCTGTGATCCCCTGACGGTGTCTCTGATCGAGAAGTGTACCCGATTTCACATTCACTGTGCCCACTTTATGTGTGAGGAGC
CTATGTCTTCCTTTGATGCCAAGATCAACAATGAGAACATGACCAAGTGTCTACAGAGTCTGAAGGAGATGTACCAGGACCTGAGGAACAA
GGGTGTTTTTTGTGCCAGTGAAGCAGAGTTTCAGGGCTACAATGTCCTGCTTAATCTCAACARAGGAGACATTTTGAGAGAAGTGCAGCAG
TTCCACCCTGACGTTAGGAACTCCCCAGAGGTGAACTTCGCTGTCCAGGCTTTTGCTGCATTGAACAGCAATAATTTTGTGAGATTTTTCA
AACTGGTTCAGTCAGCTTCTTACCTGAATGCGTGCCTGT TACACTGTTACT TTAATCAGATCCGCAAGGATGCCCTCCGGGCACTCAATGT
TGCTTATACTGTAAGCACACAGCGCTCTACCGTCTTCCCCCTGGATGGTGTCGTCCGCATGCTGCTGTTCAGAGATAGTGAAGAGGCGACA
AACTTCCTCAATTACCATGGCCTCACTGTAGCTGATGGCTGTGTTGAGCTGAATCGGTCGGCATTCTTGGAARCCGCGAGGGATTATGCARGG
CCAGGAAGTCAGTGTTTATTGGCCGGAAGCTGACGGTGTCAGTTGGGGAAGT TGTGAATGGAGGGCCGTTGCCCCCTGTTCCTCGCCATAC
ACCTGTGTGCAGCTTCAACTCCCAGAATAAGTACGTTGGAGAGAGCCTGGCTACGGAGCTGCCCATCAGCACTCAGAGAGCTGGTGGAGAC
CCAGCAGGTGGTGGCAGAGGAGAGGACTGTGAGGCAGAGGTGGACTTGCCAACATTGGCGGTCCTCCCACAGCCGCCTCCTGCATCCTCAG
CCACGCCGGCGCTTCATGTCCAGCCACTGGCCCCAGCCGCAGCACCCAGCCTTCTCCAGGCCTCCACGCAGCCTGAGGTGCTGCTTCCARA
GCCTGCGCCTGTGTACTCTGACTCGGACCTGGTACAGGTGGTGGACGAGCTCATCCAGGAGGCTCTGCAAGTGGACTGTGAGGAAGTCAGC
TCCGCTGGGGCAGCCTACGTAGCCGCAGCTCTGGGCGTTTCCAATGCTGCTGTGGAGGATCTGAT TACTGCTGCGACCACGGGCATTCTGA
GGCACGTTGCCGCTGAGGAAGTTTCCATGCGARAGGCAGAGACTAGAGGARGAGAAGCAACGAGCTGAGGAGGARCGGTTGAAGCAAGAGAG
AGAACTGATGTTAACTCAGCTGAGCGAGGGTCTGGCCGCAGAGCTGACAGAACTCACGGTGACAGAGTGTGTGTGGGARACCTGCTCTCAG
GAGCTACAGAGTGCAGTAAAAATAGACCAGAAGGTCCGTGTGGCCCGCTGTTGTGAAGCCGTCTGTGCACACCTGGTGGATTTIGTTTCTTG
CTGAGGAAATTTTCCAGACTGCARAAGAGACACTCCAGGAACTCCAGTGTTTCTGCAAGTATCTACARCGGTGGAGGGAGGCTGTTGCAGC
TCGCAAGAAATTCCGGCGTCAGATGCGGGCCTTCCCTGCAGCGCCATGCTGTGTGGATGTGAATGACCGGCTGCAGGCACTAGTGCCCAGC
GCAGAGTGCCCCATTACTGAGGAGAACCTGECCARGGGTCTTTTGGACCTGGGCCACGCAGGCARAGTAGGCGTCTCCTGTACCAGGTTGA
GGCGGCTTAGAAACAAGACAGCTCACCAGATARAGGTCCAGCACTTCCACCAGCAGCTGCTGAGGARTGCTGCATGGGCACCTCTGGACCT
GCCATCCATTGTGTCTGAGCACCTCCCCATGARGCAGAAGCGAAGGTTTTGGARACTGGTGCTGGTGTTGCCTGATGTGGAAGAGCAGACT
CCAGAGAGTCCTGGCAGAATACTAGAAAACTGGCTAARGGTCAAATTCACAGGAGATGACAGCATGGTGGGTGACATAGGAGATAATGCTG
GTGATATCCAGACCCTCTCAGTCTTTAATACACTTAGTAGTAAAGGGGATCARACAGTTTCTGTCAACGTGTGTATARAGGTGGCTCATGG
CACCCTTAGTGACAGTGCCCTTGATGCTGTGGAGACCCAGAAGGACCTGTTGGGAACCAGTGGGCTCATGCTGCTGCTTCCCCCGARRGTG
AAGAGTGAGGAGGTGGCAGAGGAGGAACTGTCCTGGCTGTCGGCTTTACTGCAGCTCAAGCAGCTTCTGCAGGCCAAGCCCTTCCAGCCTG
CCCTGCCGCTGETGETCCTCGTGCCCAGCTCCAGAGGGGACTCCGCGGGGAGGGCAGTAGAGGACGGTCTGATGTTACAGGATTTGGTTTC
AGCCAAGCTGATTTCCGATTACATTGTTGTTGAGATTCCTGACTCTGT TAATGATT TACAAGGCACAGTGAAGGTTTCTGGAGCAGTCCAG
TEGCTGATCTCCGGATGTCCTCAAGCCCTAGACCTTTGCTGCCAGACCCTTGTTCAGTATGT TGAGGATGGGATCAGCCGCGAGTTCAGCC
GTCGGTTTTTCCACGACAGGAGAGAGAGGCGCCTGGCTAGCCTGCCCTCCCAGGAGCCTAGCACCATTATTGAGT TGTTCAACAGTGTGCT
GCAGTTCCTGECCTCTGTGGTATCCTCTGAGCAGCTGTGTGACATCTCCTGGCCTGTCATGGAATTTGCCGAAGTGGGAGGCAGCCAGCTG
CTTCCTCACCTGCACTGGAACTCACCAGAGCATCTAGCGTGGCTGAAACAAGCTGTGCTTGGGTTCCAGCTTCCACAGATGGACCTTCCAC

CCCCAGGGGCCCCCTGGCTCCCTGTGTGTTCCATGGTCATTCAGTACACCTCCCAGATTCCCAGCTCARGCCAGACACAGCCTGTCCTCCA -

GTCCCAGGCGGAGAACCTGCTGTGCAGAACATACCAGAAGT GGAAGAACARGAGCCTCTCTCCAGGCCAGGAGT TGGGGCCTTCTGTTGCC
GAGATCCCGTGGGATGACATCATCACCTTATGCATCAATCATAAGCTGAGGGACTGGACACCCCCCAGGCTCCCTGTCACATTAGAGGCGC
TGAGTGAAGATGGTCAAATATGTGTGTATTTTTTCAARAACCTTTTAAGRARATACCACGTTCCCTCGTCATGGGARCAGGCCAGRATGCA
GACGCAGCGGGAACTGCAGCTGAGTCATGGACGTTCGGGGATGAGGTCCATCCATCCTCCTACAAGCACTTTTCCTACTCCATTGCTTCAT
GTACACCAGAAAGGGAAGAAAAAGGAAGAGAGTGGCCGAGAGGGGAGCCTCAGTACAGAGGACCTCCTGCGGGGGGCTTCTGCAGAAGAGC
TCCTGGCACAGAGTCTGTCCAGCAGTCTTCTGGAAGAGAAGGAAGAGAACAAGAGGTTTGAAGATCAACTTCAGCAGTGGTTATCGCAAGA
CTCACAGGCATTCACAGAGTCAACTCGGCTTCCTCTCTACCTCCCTCAGACGCTAGTGTCCTTTCCTGATTCTATCAAAACTCAGACCATG
GTGAAAACATCTACAAGTCCTCAGRATTCAGGAACAGGARAGCAGTTGAGGTTCTCAGAGGCATCCGGTTCATCCCTGACGGARAAGCTGA
AGCTCCTGGAAAGGCTGATCCAGAGCTCAAGGGCGGAAGAAGCAGCCTCCGAGCTGCACCTCTCTGCACTGCTGGAGATGGTGGACATGTA
G

HUMAN SEQUENCE - GENOMIC (SEQ ID NO:4)

GGATGCTCCTGTAGTCCCAGCTACTCAGGAGGCTGAGGTGGGAGGATCGCTTGAGCCCAGGAAGT TGAGGCTGCAGTGAGCCAAGATCTGC
ACTCTCCAGCCTGGGCAACAGAGGCCCTCTCAAAAAARATAAACARAAAATAAAACATAGTTAATGTTGTATACACGATGATTGAGCGTTAG
TAGAATGTTGACCATTTTTAATAACTTTATTTATTTATTTATTTAGAGATGGAGTCTCGCTCTGTTGCCCAGGCTGGAGTGCAGTGGCATG
ATCTCTGCTCACCGCAACTTCTGCCTCCTGGGTTCAAGTGATTCTCCTGCCTGAGCCTCCCTCCCCAGTAGCTGGGACTACAGGAGCCCGC
CACCACGCCCAGCTAACTTAGTAGAGATGGGATTTCGCCATGCTGGCCAGGCTGATCTCGAACTCCTAGCCTCAGGTGATCCACCCACCTC
GGCCTCCCARAGTGCTGGGATTACAGGCATGAACCACCTTGCCTGGCCGTTTTTAATAACTTTAAACAARAGAGATATTCGGGTATTTITC
TTTAGAAAAGCTCTTCACCGGCAGTGGCGCACAGAGGCAGCCTCCTGTCCCCGCAGCCCTGTGCACTCCTGCTCAGAGGCTTITGTGCTTGC
TGTTTCCACTGCTGTTCCACACTCGCAGAGCCGCACGGCGCTGTCTCCACCTCCCTGAGGCCAGGCGAGGCTTGGCTGCCGCCCTCAGCAG
GGCCCCCACCAGCGCTCCCTGCTCTCCCTGCCCATCTGCCGCACTARATCACCATTCTGTGTGTTTGATGTGTTTGTTTTCTGTGGCATTG
GTCTCTCCCCTGGCATGTCAGCTATGTGGEGACAGGGATTGTGTTTTTGT TCACTGTTGTACTCTCAGCATTARARACGGTGCCAGGCACA
GAGCAAATGCTTGATCAGTGTTGGTTGAATTAAAGAACATCGGAAGAGGACTAACAGCTTAGGTACCAAAGTCCCAGCACTCAAGCAGAAT
TTTTGTTCGGATTTTCATGTTTTTCCTTTGTCTATTTTTACTTTTATTTTTATTTATTTATTTTTTTGAGATGGAGTCTCACTTTGTCACC
CAGGCTGGAGTGCAGTGGCATGATCTCGGCTCACTGAAACCTCCACCTCCCGGGTTGRAGTGATTCTCCTGCCTCAGCCTCCCTAGTAGCT
GGTATTACAGGTGCGTGCCACCACACCCAGCTAATTTTTGTATTTT TAGTAGAGATGGGGTTTCACCATGTTGGCCAGGCTGGTCTCAAAC
TCCTGGCTTCAAGTGACCCGCCTCCCTTGECCTCCCARAGTGCTGGGAT TACAGGCGTGAGCCACCACACCCAGCCCCATTGTCTTTTTTT
TAAGACACTGGTTCTCACTCTGTCACCTAGGCTGGAGTGCAGTGGTGTGATCARGGCTTACTGCAGCCTCAACCTCTTGGGCTCARGCAGT
CCTCCCACTTTAGCCTCCCATGTTGCTGGGACCACAGGTGCATGCCACCAAGCCCCACTAATTAAAACAAATTTTTTTTTATAGAGAATAG
GATGTAGCTATGTTGCCCAGGCTGETCTTGAATTCCTGGGCTCAAGTGATCCTCCCACCTTGGCCTCCCARAGTGCTGGGATTACAGGTAT
GAGCTACTGCACCTGGTCTCTGTCTTCTTTTTTTTTTTTTAAGGCTCTTGT TAGAATGCCGTGAACAGTTGTCTCCAACTATTATATGTCA
TTCCACGGGATTGGTTTCCTGCTGGCATTCCATGGTCTCCGGGGTCCTCTGCAGCACCTTCCTGGCCTTTTGTCATGTGGATGCTGCACAG
CTGACTTCACCTGETCTTGTTGATGGACAGTTTGTTTCATGATTTCTCTTATGAATAARACCTTCACAAGCCATCCTTCTCTATGAGAGTG
TTTGCTTGGCACGCATTCCTGAGCACTGCCCCTGAGCAGACCGCCTATGATCTCTAAGCTTGGGTTCCGTGTTGCCARAGCGCCTTCTGGT
GGACTCAGCCCAGGAGGAGCCCATGTGCCCCACGCTGECCATGGCTGTGGTCATGGGCTGACTGCATGTGTCTGACTGGGCCTTCGTCTGA
GACTGCAGTGATTTCGCTCCTCCTCTCAGATCCGCAAGGATGCTCTCCGGGCGCTCAACTTTGCGTACACGGTGAGCACACAGCGATCTAC
CATCTTTCCCCTGGATGGTGTGETGCGCATGCTGCTGTTCAGAGACTGTGAAGAGGCCACCGACTTCCTCACCTGCCACGGCCTCACCGTT
TCCGACGGGTAAGAGCTGAGAATGGAACTGTGGGGCCCCTGTCTCCTTTTTTCTTGTTAATTCTGATGARGGGCTGTGAAGGGCTGGCTGC
TTGCCTGACTTGAAGAAGGTGCATTCCCTCTGCCATGCAGGTGAACACACGAGACTCAGAATGGCTGGGGGTGTTCCCAAGGTCACATCCT
GGCTGTCAGCACATTGAGGGCTCAGACCAAGTTCTTTGTGACTCCAARATCAGTCCTTTTCATGACTTGCTGACAARCCTARRGATARAAG
TTAGGGCCTTCTTTATTCTTTCCCTTGACTGCCTTTGCCAGCCAATGACGGACAACCTCTGACGGCTGGGATGGAGGCACCCGCAGGCCAG
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CCGGAGTCTTCTCCGGTACTTACCAGTCAGAGTGGTGAGACTCACAGACGCTCTCTCAGAAACTGGCAGCTTACACTCAACACCLCGGETGCC
TAGTTCCCCACCCTGTCTCCTCTAACTCCTCACCTGCCTCCTGCCTGTCTCCTCCTTCCAGTTCTGTCTCCTTCTAGTTCTGTCTCCTCCT
TCCAGTTCTGTCCTCAGAARATTAGACGGTTTTGGGTGAGCCAGCAAGGAGGCAGGAGTGAGTCAGCGTGCGTCTGTTAACACGCTGGGCT
TAGTGGTTCTAGGGACCTACAGAGGCTCCAGGGTGGGCGGCAGTGGGACCTGGCGCCTGTGCTTTCTGTTATTTACACATGGCTGTGGTGA
CACCCAAGGGGCTTGCAGTACTCGGCAGGGCACTGAGGGCGAAGCTGTCTTCTCCCCTGGTGACACCCCTCGGGGGTCTTTTGTGGTCTGG
GTAGCTGTGTGGAGCTGAACCGGTCTGCATTCCTGGAACCAGAGGGATTATCCAAGACCAGGAAGTCGGTGTTTATTACTAGGAAGCTGAC
GGTGTCAGTCGGGGARATTGTGAACGGAGGGCCATTGCCCCCCGTCCCTCGTCATACCCCTGTGTGCAGCTTCAACTCCCAGAACARGTAC
ATCGGGGAGAGCCTGGCCGCGEAGCTGCCCGTCAGCACCCAGAGACCCGGCTCCGACACAGTGGGTGAGTGRAGCTGCAGTCGTAGTGAGG
GGACTAGCTGCATTTTCCCACCAGAACGCCTCCCAGGAGCCTGGGCATCTGCATTTTCTCGCCAGGACGCCTCCCAGGAGCCTGAGCACCT
GTCTTGTCTTGGGGCCCAGGGGTGTGGCTCTTCCTCATGCTCAGATGGT TCTCACTGGGAGTGGACTGAGGGCTTTGRAAGCCCTCCTCCTG
GCTCCCTGACATCCTGGGGCTTGTTTTTCATGCARAGCGTATGTTGTCCCACGTAGCTGGTCTCCTGGAGGGCAGGCCAGTCCTCAGGGTC
ACTGTGGGTGGCCTGGGEGCTGTCCCTGCACAGACCTCGGTCCCCGTGGTGCCAGGCACCCTGTGTCTGCAGCTATGTTTTGTCCTGTATGT
TTCCTTCCAGGCGGAGGGAGAGGAGAGGAGTGTGGTGTAGAGCCGGATGCACCCCTGTCCAGTCTCCCACAGTCTCTACCAGCCCCTGCGL
CCTCACCAGTGCCTCTGCCTCCTGTCCTGGCACTGACCCCGTCTGTGGCGCCCAGCCTCTTCCAGCTGTCTGTGCAGCCTGAACCACCGCC
TCCAGAGCCCGTGCCCATGTACTCTGACGAGGTAGGGACTCTTTTTTTCTAGGTCTGGACTCTGGGAAGCCCATTGTGCGCAARACGTCCTT
AGTCATCACCCCATGAGGTGGGGCTGTGGCGCCTGGTCTCTCAGGAGAGTCCAGAGAGGGGTCCTGCCTAGAGTCACTCAGCCTCAGGTAG
GGCCCACCTATTCAGGCTCATTCTGGAGTCCGTCTTCATCTCAGGAGCTTCCTGTCACAGCACCGGCCTGAGCCCGTGTGTCTGARCTCAA
CACCCGTCTATTCCTGACGGGATCATTGGCAGCATTGTGCGCCCCCTGATGGGTGTGACCTGGGGTGGCGTGTCCGCCTGGTGGGTGTGGC
CTGGGTGGGTGTGTCCCCTTGGGTGTGGCCTGGAGTGGGCATGTCCCCCTGATGGGACCCCAATATGCATGGACTGAGTGTGGGTGTGTCC
CCTGRAAGGGCATGTCCTGGGGTTGGGTGTCCCCACTGATGGGTGTGACCTGGGATGGGCGETGTCCCCTGGCGGGTGTGCCCCCTGATGGGC
ATGGCTTGGGGTGGCTGTGCCCCCTGATAGGCGTGGCCTCGGGGTGGTCGTGTCCCCTCTGGTGTGTGTGGTCTCTGGCTGTGCACCCTGA
TGGGCATGGCCTGGGGGTGGGTGAGCCCCTTGACCAGCCTGGCCTGGGGGETGGATGTGCCCCTTGATGGTTGTGGCCTCAGGGTGGGCATG
GTCCCGACAGGTGCCTTGATATTGAGTAGAGCCTGTCGACTCCATGGTTGTGAGACTGCATTGTGCCACTCTGGCTGCTTCGGGGCAGGCA
CTGGGCACCAGCCCATCTGGGGATCAGGGAGTGCTTAGGGGEGAGCATAGAGTGGTCACAGAAACAGAGGCTGCTTGACGTAGACTGGAGAT
GGCTAGGCCAGGGCGCTGTGTGGCCATCCGCAGGGCGCCTTCCTCTCCAGATGGCACCTTTCCATTCGCTAGGGGACACCTTTCCTGCAAC
AGCCTAGCCGACCCCGTGTCAGGGGTTGTGCTTCTGTCACGAGACGCCTGCAGACTGTCCGGTGACAACATGTTACCCAGCATTTCTGCCC
TGGGTGGGACGTTCCATTACACCCCATGCTGGTCTCTCCACAGGACCTGGCGCAGGTGGTGGACGAGCTCATCCAGGAGGCCCTGCAGAGG
GACTGTGAGGAAGTTGGCTCTGCGGGTGCTGCCTACGCAGCTGCCGCCCTGGGGTGAGTGGCATCTCGTGCTCCCCTCCTGCTACGTGCTG
CGGGGAGCTGCACCCAGTCCTCCAGAAGTTTCCTCTCATAAAGTTGCCTGCGTTTTTGGAGTCATAATCCAATAAGTTATTGCCAGATACA
GTGTCAGGAAGATTTTCCCCTACATTCTTCTTTTTCAAGATGGTTTTGCTATTTGGGGTCTCCTGAGATACCATGCGAATTTTAGGATGAG
TTTTTCTGTTTCTGCAGAAAGTGCTGTTGGGATTTTGATAGGGATTGCGTTGAAT CTGTAGATTGTTCTGGGTGGTACTGTCATCTTTTTT
TTTTTTTTTTTTTTTTTTTT TTT T TGAGATGGAGTCTTGCTCTGTTGCTCAGGCTGGAGTGCAGTGGCTCCATCTCAGCCTCACTGTAACC
TCCACCTCCTGGGTTCAAGCAATTCTTCTGCCTCAGCTTCCCGAGTAGCTGAGATTACAGGTGGGCACCAGCCTGGCTAATTTTTTTATTT
TTTGTGGAGATGCTTTTCGCCATGTTGTCCAGGGATGGTCTCGAACTCCTGGCCTCAAGTGATCCACCTGCCTCAGCCTCCTAAAGTACTG
GGATTACAGGCATGAGCCACTGCACCTGGCCAGTATTGTCATCTTAACAATATTAAATCTTCTAATCTGAGAATGTGGGATGTCTTTCCAT
TTATTTAGGTCATTCTTAATTTCTTTCGACRATGCTTTGTAGTTTTCAACGTATAAAGTTTTTGCCTCCTAGGTTABATTGTTTTTTTGTT
TGTTTGTTTTGTTTTGTTTTTGAGACGGAGTCTCGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCACAATCTTGGCTCACTGCAACCCCCAC
CTCCCGGATTCAAGCGATTCCCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGCACCTGTCACCAAGCCTGGCTAATTTTTTGTATTT
TTAGTAGAGACAGGGTTTCACCATTATTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGATCCGCCCGCCTTGGCCTCCTARACTGCTGG
GATTACAGGTGTGAGCCACCGCACCTGGCCTTGTTGAGGATTTTTATATCCATATTCATGAGGGATATTGGTCTGTAGTTTTCCATTTCTT
TTTTTTTTTTTTTTTTTTTTTGAGACGGAGTCTCCCTGTCGCCCAGGCTGGAGTGCAGTGGCGTGATCTCGGCTCACTGCAGGCTCCGCCC
CCCGGGGTTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGTGCCCGCTACCTCGCCCGGCTAATTTTTTGTATTTT
TAGTAGAGACAGGGTTTCACTGTGTTAGCCAGGATGGTCTCAATCTCCTGACCTCCTGATCCACCCGCCTCGGCCTCCCARAGTGCTGGGA
TTACAGGCGTGAGCCACCGCGCCCGGCCTCCTTTTTATTTCTTTATTCCTTTTTTTTTTCTTTTTT GAGACAGGGTCTTACTTTGTCACCT
AGACCCGAGTGCAGAAGCACAATCACAGCTAACCACAGCCTTGATCTTCTAGGCTCAAGCCATCCTCTCACCTCAGCCTCCCAAGTAGCTA
GGACCACAGGCGCATGCTACCATACCCGGCTAATTTTTTAATTTTTTGTAGAGATGGGGTCTCTCTATGTTGCCCAGGTTAGTCTTGAACT
CCTGGGCTCAAGCAGTGCTCCCACCTCAGCCTCCTGARATGCTGGGATGACAGGCATGAGCCACTGTGCCTGCTCAGTCTGTAGT TTTCCT
ATAGTGTCTTTGGTCTGTCTTTGGTATTAGAGCAATGCTAGCCTCATARAATGAGTTAGTAAATATTCCCTCCTCTTCAGTTTTTTGAAAG
GATTTGAARAAGATTGGTGGTTAGTTTTTCGTTAGTGT TTAATAGAATTTACCAGTGAAACCTTCTGGTCTCATACCTTTCTTTGTTTGGA
AGTCTCCTTACTAGTTATAGGTCTACTCACATTTTTCTGTTTCTTCATGAGTCAGTTTTGGTAGATGGTGTGTTTCTAACAGTGGGCTTAA
TTTTTCTGCTGGCAGCCAAACAAGTACAGGTTGCATATCCCTTCTTCARAACGCTTGGAACCACAAGGGTTTTAGATGACAGATATTTTTG
GATTTTGGAATATTTGTATTATATGTACCAGTTGAGTATCTCTTACCTARARATCTGAAARATCTGAAT TCTAAAATGCTCCAATGAGCATT
TCCTTTGAAARAGCATGACATGTTGTGCTCARARAGT TTGAGATTTTGGAGCATT TTGGATTTCAGATTTTTGGATTAGGGACACTCAACCT
GTGTGTTTTTTTTCCCTTGTCAATGACTTGGCTTTTTTCTGATATTTTTCTTTCTTTTTTTTTTTTTT TTTGAGACAGAGTCTCGCTGTGT
CGCCCAGGCTGGAGTACAGTGACGCAATCTTGGCTCACTGCAGTCTCCCGCTCCCAGGTCCGAGCAATTCTTCTGCCTCAGCCTCCTGAGT
AGCTGGGGCTACAGGCGTGTGCTGCCGCGCCTGGCTAATTTTTGTATTTTTAGTAGAGATGGGGTTTCACTGTGTTGGCCAGAATGGTCTT
GATCTTCTGACCTTGTGATCCGCCCACCTCAGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCACCCGGCCTTGACTCTGATTT
TGAATGCTATCCCCTTTGCTCCGTTTAGTGTTTCTAATGCTGCTATGGAGGATTTGTTAACAGCTGCAACCACGGGCATTTTGAGGCACAT
TGCAGCTGAAGAAGTGTCTAAGGARAGAGAGCGAAGGGAGCAGGAGAGGCAGCGGGCTGAAGAGGAAAGGTAAGTGTGTCTTGTCCATGCA
GCCGAATAAGGAGCTCAGTGTGGACACAGGCAAGAACTGACCCTAGCCACGATGCTCCTGCTATTGTCCACTGTGCTACCATTCCACCCCT
GCTGACCCACTCATGCCCTCCTATGCTTCAGCCCAGGGGGTGGATGGAGCTCCTCAGGCCACACCTACCCGTGAGCAGTGGCCCTTCCCAG
CCAGGAAAGGCAGGGGAAGGGAGGTGGTGTCAGGGGAGCTGGAGTAGGGGTGGCCTACCCGACTCAGGCAGCACACCTCAATCCCTGTCTGC
GTGGCCAGGGAGTAARAACAAACAGCACTTATTTTTATTCTTARACATTACCCTTGTGTATTTTTTCTCTTCCCTGTAGGTTGARACRAGAG
AGAGAGCTGGTGTTAAGTGAGCTGAGCCAGGGCCTGGCCGTGGAGCTGATGGAACGCGTGATGATGGAGTTTGTGAGGGARACCTGCTCCC
AGGAGTTGAAGTAAGTGAARACGCTGGTGTCTTGCTGTGCCAGGAGAGTGAGCTTTGGCTCTGCCCTAGGCTGTGTCTTGCACCACTGAGGA
TGGGCTATTGGARATGGATCTTGCCTGTCTAAGCTACTTTGAT T TTGTGACCAAATGTATTTGATGCAGTCCTCTGTGCTCCCTTGGCTAR
TAGAATTTTATTATAAAAAATTCTCTTTTATATGAGGGCTGCCACCACATGATCATAGTCAGCCATCCTTATTAGCCACTGGCATTTATCA
TATATTTGAGACACTTCCAATTGATTGCACAAGTCAGATGTTGCTGATGAGAAGATTTTGTGGTTGTCTGCATGGTAATTTACAAATTCTA
CGCCAGGCACCTGTAGTCCCAGCAACTCAAGAGACTGAGGTGCARAGATCACTTAAGCTCAGAAGTTCCAGGTAGTGTGCTATGACTGCAC
CTGTGGTGGCCACTGTACTCCAGCCTGGGCAACATAGTGAGACCCTGTCTCTAAAATAATTARAAATTCTGACTATTTTATTAAGATARAG
GTTTATTTCTTAACTGTTACGAGGGCCCCTATGGACCTATAATTTGGCACCCTGTTCCACTTAATTCTTTTTACCCTGTCTTTCTAGGTGT
CTGTAGTTTAAGTATTAAAGCTTCTTTTACAATGAAGATAGAATTACATTTTAATACTGAGGATGCAGACTCTTGCACTTTTTTTTTTTAA
AGACGGAGTCTTGCTCTGTCGCCCACACTGGAGTGCAGTGGCGTGATCTGGGTTCACTGCAACCTCTGCCTCCTGGGTTCAAGCGATTCTC
CTAGCTCAGCCTCCCAAGTAGCTGGARATTACAGGCATGCACCGCCATGCCCAGCTAATTTTTTTTTTTTTTTTTTTTTTGAAATGGAGTTT
TACTCTGTTACCCAAGCTGGAGTGCAGTGGTGCCATCTCGGCTCACTGCAAGCTCCGCCTCCCGGGTTCACGCCATTCTCAGCCTCCTGAG
TAGCTGGGACTACAGGAGCCTGCCAATATGCCTGGCTAATTTTTCATATTTTTAGTAGAGACGGGGTTTCACCGTGTTAGCCAGGATAGTC
TCGATCTCCTGACCTCGTGATCCGCCTGCCCTGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGTGCCTGGCCGCCAGCTAATT
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TTTTGTATTTTTAGTAGAGACGGGGTTCTACCATGATGGCCAAGCTGGTTTCGAACTCCTGACCTGAAGTGATTTGCCTGCTTTGGCCTCG
CAAAGAGCTAGGATTACAGGTGTAAGCCACTGTGCCTGGCCGACTCTTGCACTTTTCTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCT
GTCGTCCAGGCTGGAGTGCAGTGGCGCGATCTCTGCTCACTGCRAAGCTCTGCCTCCCGGCTTCACGTCATTCTCCTGCTTCAGCCTCCCGA
GTAGCTGGGACTACAGGCGCCCGCCACCACACCAGGCTAATTTTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTAGCCAGGATGG
TCTGGATCTCTTGACCTCATGATCCACCCGCTTCGGCCTTCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCTGACTGACTCTTGC
ACTTTTCAAGCAAGCCCTCAGTGTCTGTGGGCCCCAAGTGCAGTGTCTTCCATGCTGATTGCCCTGTTTCTAGGAATGCAGTAGAGACAGA
CCAGAGGGTCCGTGTGGCCCGTTGCTGTGAGGATGTCTGTGCCCACTTAGTGGACTTGTTTCTCGTGGAGGARATCTTCCAGACTGCARAG
GAGACCCTCCAGGAGCTTCAGTGCTTCTGCAAGTATCTACAGCGGTGAGTCCTGTGTTCCTACAGGCARAATCCACACACACGGGGAAGAG
TCTTTTAACAAATTCAAAATATATGAGCTATTAGTTTCTGTATTCAGTGGTAAAAGGATGAGGGAAAATGTTATAGCAATGAATACCTAAA
ATAGACTAATTGGATTATACTGCATTTCAGAAATACTTGATTACACACACACACACACACACATACAATATAAGGGGAAAAGTCAGGAGTT
AGATTGGGACGTGGTGGCTACTCTGTATGTCAACTGATATTTATAGGGTGCCTGCCATTTGCCCACTGCACTAGGTGCTGGGAGACAGCTA
TGAACAAGCCAGATTATGGCTGCATGCACCAATAAGGGTGAATTCTCAAAATATAAGTAGTGGAGAAAAAGCAATTAATAGGGAATATACA
AATAGTGTATATTCAAACTARATAGGTTGTTTCAGATTTATATATAGTGGTATAACCCTAAAGAAAAGAAGGAARATAATGATCATAATCT
CAGCATAGTGGTTACTTTTGGCGAATGGGAGGTGGTGCCTCTCATGGCCACARCTTCTCAACTGGGTGTAAGTGCACAGGTGCTTGATGATT
TATTAATCTTATAACTGGGCATATATGTGTTACGTATGTTGTATGATTCATTTCATAATAAAATTTARAATCAGTAATAGTGTCCTTGGTA
GTTGGAACAGTATAARAGGGAGTATGGGGAGAAGTGAGTCTTCCTTCTACAACAGACCCCTGTCCATTGTGCGAGCAGCAGCTGCTTGCGA
AACCATCCAGAGACTTTCTGTCCTTTCTTGTGGCTCTTGGCACAGATGGGCTCATGATCCCTGCTTTGCTCTGAGCCTTCCTTTGCTCCAT
CTGATATGAGGTGGAGGCTTGGCTGTAGCAGCATGCTGAGCTGTCCCCGTTGCCAGTGGTCTTGAGGTCAGTGCGATAATGTACCATAAAT
GACCTTCCTGGTCITCTGTTGATGGACTTTCATGTGGCTCTTTTTTTTTTTTTTTTTGAGATGGAGTCTCACTCTGTCGCCCAGGCTGGAG
TGCAGTGGCGCAATCACAGCTCACTGCAACCTCCACCTCCCAGGTTCAAGTGATTCTTCTGCCTCAGCCTCCTGAGTAGCTGGGACTACAG
GCGTGCGCCACCATGCTCGGCTAATTTTGTTTTTTTTATTTTTAGTAGAGATGGGGTTTCACCATATTGGCCAGGCTGCTCTCGAACTCCT
GACCTCGTGATCCGCCCGCCTCGGCCTCCCAARGTGCTGEGAT TACAGGCGTGAGCCACCGAGCCTGGACGTAGCTCTTTTTAGCTCTGGT
ARARGACTGTTGCAGTGACTGTTGTTGTACAGACAGACATCTCACCCGTTTGCACACAGGCACGTGTGTGGAGATAAATTCCTATCAGTGGT
GGCTGTGGGTCAAGGGATATATGTATCTTTTTTTTTTTTTITTTTTTTTTTTTGAGACAGAGCCTTGCTGTGTCACCCAGGCTGGAGTGCAG
TGGTGTGATCTCGGCTCACTGCAACCTCCACCTCCTGGGTTCAAGGGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGACCACAGTCGCC
CACCACCATGCCCGGCTAATTTTTTGTATTTTAGTAGAGATTGGGTTTCACTGTGTTGCGCAGGCTGGTCTTGAACTCTTGAGCTCAGGCA
GTCCGCCCGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACTGCACCCAGCTGGGTATATGTATCTTAAATCTGTATCCATA
TTGCCAAGTCAGCCTCCARAGCTCATTCAGTATTAACTGTTAACGTITCGGTAGTTTCATTGCTCACCACACTCATTTGATGTCCTTCCTTC
CCCATGCCTGAGTTCTGACTGCAATGTGTTTCTCAGTTTGAAGACCCTGAAGACACTCTGTGATGATACATTTTCATGTCCCCAGGTGGAG
GGAAGCTGTCACAGCCCGCAAGAAACTGAGGCGCCAAATGCGGGCTTTCCCTIGCTGCGCCCTGCTGCGTGGACGTGAGCGACCGGCTGAGG
GCGCTGGCGCCCAGCGCAGAGTGCCCCATTGCTGAAGAGAACCTGGCCAGGGGCCTCCTGGACCTGGGCCATGCAGGGAGATTGGGCATCT
CCTGCACCAGGTCAGCATCAGCTGTCGCCTGCCTCGTCAGGGCTCCCCTGCCCCCACTTGGTTTTACCAGGAGCGGAATTAATGTGTGTGT
TTGGAGGGTGAAGATAGGTGAAGCCTGGAGGCGARGATAGGTGAAGCCTGGAGGCGAGGACAGGCACAGGGTTGCATTTTGAAGGTTGTCT
CCCACAGTTGTGGACATGTGACTTGTTCCACTGGCAAAGCAGAGCTCTGAGTTCACCTTGAAAGACTCAGCGTCCTGGTGCCTGAGTCTGA
CTCTGCATCACGTGTTCTTTTCCTGCTCGTCCCAGTTTAAGTACCTGCCACTTCCATCCTTGTTGGAGGAGCCGGAGGTCCACGCTGGCCT
GTGTCTTCCGATCCCATCCCCGCCCCATCCCTCTGTTCCTCCCGCCGTCTCCTTCACACACTGCCCCCTTTCTGTGGCAGCATCTTCCAGA
CTCCACCTCCACCCTCCATTATTTCCCTCTTGAGGCCCCTTGGTGTGGCCCTGGTCCTCCCTGCCACTCCTCCTGGTTACCCCGAGCAGAA
CCGGCTCCTCAGGGCCATGCCAGGACCCCCCTCAGCCTGCATTCCTGGCCATGCTGGGCTTGGCCTTTATTTAGAACCCATGTAGGTGCCA
CCTCTTGCCTGGCCTCAGGGCTCCCTGGCCTCCCAGTGGGTGGGGACTGGGGAGGCAGCCTGGAGGGCCTAGCAGGCACACCGELTGGGGCT
TCATGTCATGTCTTGTCCTCCTCCTGGTCATCACTGGATGTTCCCTCTGARRACTGTCTTGTGGGTTTCATTTAGCCCCATCAGGTTCTGC
GCCGGCAGIGGGGTGGCAGTCCCAGCCTGTTGGAGGCATGCTGTGAGGCCAGGGCTGGGCCTGGCTCCTCTGACCCATGGCTGCCTTCACA
TAGTGACCTGGCCTTCTCCTGGAGTCATGGCTTCTTGTGTCCCCCCTCCGTAGCTGCCCTTGTCAGCCTCAGTCTCCTTGTCTGAGCCCTC
CACCCTGCCCCCTCAGCCCAGACCTCTGCCCTCTGCCCTTCTGCGCACCCCCTGGTGATAGCCCTGTCACCCCTGTCTGTCACTGACAGCC
CCCATCATGCATCTCCAACTGAGGCCTCTTCCCTGAGTTCCAGACTTGGTTTCCAGTTGGCAGTTCAACCTCTAAACCTGATTTTTCCCCA
CCCTGCCCCTTCCTGCTCATAGGATGCCGTCCTGTCCTCCTGCGCTTAGGGCACAAACCTGGGCTTGCATCTCTCTCAGACCCAGCACCGA
GGGCATGGCAGTTCTCTCCACCTCACTGGAATGTTGCTGCAGCACCTGTCTGCCAGCTTCCACCCTGGGCCCCAATCGTGTCCTCAGCACC
ACAACAGAGGGATCCTCCAACAGCTCAGCCAGGTGGCGTTGCCTCTCGGCGGCGTCCCTAGCGCTCCCCGAGTCTCTGCATTGTGGACCCA
ACCCCTCCCTCGCTGCCCTCACTGCTCTCCCCAAACACACCAGGTCCAGCTATGGCCTGGCATAGCCATGCCCTCTGCTGTTTCCAGAAGT
TGTCACGCTGGCTCCCCCTGTTTCCTTCAGGTCTTTGCTCACATATCACCTGACCACCCTGAGTGAGACTGCAACACGCACCCTGCCTGGC
TCCAGCCCCACCTGGCAGCATTTGCCCACAGTGCCGACACCTCACACATGCCAGGCCAGCCACTTAGAGATGCTGTTCTCTCCCCATTAGA
GCCTATGTTCTCAAAGGGCAGGATTTTGTCTGTTTATTGCTGAATCTCCCATAGCCAGCACACAGTGGATACTTAACATGATATTTGTGGA
ATGAAGGAATCCTCTAACCCGTTTCATTGGCAGAAAATGTGTTTTTCAGTCTCCTGAGTATTCCCCAGGGGACACTAGCCAGTACTTCTCA
CTAAGCTCCTGCGGGGACACTGTCATTCTGCTTTCCTTTGCAGGTTAAGGCGGCTCAGARACAAGACAGCTCACCAGATGAAGGTTCAGCA
CTTCTACCAGCAGCTGCTGAGGTCTGTCATGCTGCACCCTTCTGCGCACCCCCTGGTGATCCCCGTTCCCCAATCTGTCACACTGGCAGCC
CCCTTCATGCATCTCCAACTGAGGTCTCTTCGATGAGCTCCAGACTTGGTTTCTAGTTTGCAGTTCAATCTCTGAACCTGATTTTCCTCCA
ACCTGCCCCTTCCTGCTCATAGGATGTGTGTGCTGCTCCTGCAAGGGTCTCACACACTGGCTAATCCACGGTGGTCTGTTCCTCCCAGTGA
TGTGGCATGGGCGTCTCTGGACCTGCCATCCCTCGTGGCTGAGCACCTCCCTGGGAGGCAGGAGCATGTGTTTTGGAAGCTGGTGCTGGTG
TTGCCGGATGTAGAGGAGCAGTCCCCAGAGAGTTGTGGCAGGTCAGGAAGGGTTTTCCCCTGTGGGGTTTCCAAGAGGTGGAGTGGGCAGG
GCAGGGTTGTGGGCCAGGGCCGGGTATTCCTCTTATGTGTGATGGGAACTCGGAAGTGTAGGTTTATGTTTTAATGCTTGGATTTACAGTC
TGTTTTGCTCATGATTTTAAGTTGAARACTTTAGATTTGATTATTTCAATTTTTATTCCATARACTTGGTGTATTAGTCCGTTCTCACACTG
CTTTAAAGAAATATCTGAGACTGGGTACTTTATAAAGAGGTTTAATTGGCTCGGCTGTACAGGAAGCATGGCTGGGGAGGCCTCAGGAAAC
CCACAATCATGGTGGAAGGCTAAGGGGAGGGAGGCATGTCTTACATGGCCAAAGCAGGAGGAAGAGAGAGAGAAGGGGGAGATGCCACATG
CTTAACCAGATCTCGTGAGAGCTCACTATCATGAGAACAGCARAGTGGGAGGTGCCACACACTTCTARACAACCAGATCTCGTGACAGCTC
ACTGTAATGAGAACAGCAAGGGGGAGGTGCTGCACACTTAACCAGGTCTCGCGAGGCTCACTTTCATGAGAACAGCAAGGGGGAGTTTCCA
CACACTTAACCAGATCTCCTGAGAGCTCACTATCATGAGAACAGCGAGGGTGAGTTGCCACACACTTAACCAGATCTTGTTGAGAGCTCAC
TATCATGAGAACAGTGAGGGGGAGTTGTCACACAACCACATCTCGTGAGAGCTCACTATCATGACAACAGCGAAGGGGAGTTGTCACACAC
TTAACCAGATCTCGTGAGAGCTCACTATCATGAGAACAGTGAGGGGGAGTTGTCACACACTTAACCAGATCTCGTGAGAGCTCACTATCAT
GAGAACAGCCAGGGGGATTCCACCCCCATGATACAATCACTTCCCACCAGGCCCCTCCTCCAACATTGGGGATTACAGTTCAACATGAGAT
TTGGGTAGGGACACAAATCCARACCATATTACTTGGCAACAGTCTTAGACCAAAAGCATTTAAGAGT TGATTGTTATTTCARGCTGTGTTA
AGGTACATTGATAGACCTGCTTCATTTTAGACTCTTCAGTAAGATAGTTTATAGTCTGTTTACTATAGTTCCATTTTTTTCCCCTTAAAGA
AACTTTTGGCATTTTAAAAAAGAAAAAATTGACATGATCTTATTTTCTGTAACCACATAGCATACAGAAGTCATATTTTTAAAGCAACTAC
AGTCTCTTTGTGTTTTTTTGAGACAGGGTCTTGCTTTGTTGTCACCCAGGCTAGAGGGCAGTGGTGTGATAACAGCTCACCGCAGCCTTGA
CCTCCTGGGCTCAACTGATCTTCTCACCTCAGCCTCCTGAGTAGCTGGAACTACAGGCGTGTGCCACCATGCCTGGTTAATGTTTTTTTTT
TAAAGATGGGGTTTCACTATGTTGCCCAAGCTGGTCTTGAACTCCTGGGCTCAAGCAATCTGCATGCTTCAGTCTACCARAGTTTTGGGAT
TACAGGCGTGAGCCACCACACCCGGCTTACAGTTTATTTTTARAAATAGCTTTATTGAAATGTTATTCACATACCATAAACTTCACCCATTT
AAAGTGTACATTTCAGTGATTTTTAGATATATTCACAGGGTTTTGCAACCATCACTGTTAATAATTCCAGAACACCTTTTCACTTAGARAG
CCTGTATTICTTTTTTTTTTTTTTAGATGGAGTCTCACTCTGTCGCCCAGGCTGGCGTGTGGTACACTTTGTTCACTGCAACCTCCACCICT
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CAGGTTCAAGCAATTTTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGCGCACACCACCACGCCCAGCTTAGTTTTGTATATATTTT
GTAGAGACAGGGTTTTGTIGATGTTGCCCAGGCTGGTCTCARACTGGGCTCAAGCGATCCACCTGCCTTGGCCTCCCAAGGTGCTGGGATTA
CAGGCGTGAGCCACTACGCCCAGCTGGTGAGTCATTTCTTARAATAGCTGTCTTCTCATTTGCTAAGT TCGTATGTCACTTAAGAATTCTT
AAGGTCTCAGGTATGAGAAATTTGATCTGTARARAACATGTATTTCAAACTCTAGGGATGTTTTCTATTGCTGARAATCTTAATGCTTCAG
AATTTTAAGTCACATTAGAATGAGCCAGTTCCATTCTAATGGAATGGAGTGCCCCCTCCTCCTGCCCAATTARGAACAAGTAGAAGCCGEG
AGCAGTGGCTCATGCCTGTAATCCCAGCAACTGGGGAGGCTGTGGAGGGAGGAT TGCTTGAGCCCAGGAGTTTGAGGCCAGCATGAGCAAL
ATAGTGAGACCCTTTGAGTGACACTCTACAAAAAAAATGGARAGATTAGCTGGGCATGGTGGCCCGTGCCTGTAGTCTCAGCTACTGAGGC
AGGTTTGCTTGCTGCGGTGAGCCAAGTTTGTGCCATTGCACTCTAGCTTGGGCGACAGAGCGAGACCCTGGCTCAAAAAAAAAARARAAAR
AAAAAGAACGAGTACAGATCGTTGCTCCATTTTAAARACAACAGCCTGTTTTGTGCAGATCAGCTTCATAGTAAGATGTGGTATTTGTGGAC
CTAGGTCTGTGTGATATTTTTCTTTCTTCTTTTCCTGAAAGTCTTTATAATTCARATATAGAAT TAGATTCTTCAAGTGTTTTTTTTGTTT
TTTGTTTTTTTTAAATCTGTAGAATTCTAGCAAATTGGTTARAAGTCAAGTTCATGGGAGATGAAGGCTCAGTGGATGACACATCCAGCGA
TGCTGGTGGGATTCAGACGCTTTCGCTTTTCAACTCACTTAGCAGCARAGGGGATCAGATGATTTCTGTTAACGTGTGTATAAAGGTGAAC
TATAATTACTTTGTGTTTACTTCTGTGTTTTCATTACTTTCACTTACTCCCAGATATCACTGGAACCATGCARATACTGCTTATTCCCTAA
TGTGGTTTTGARAGACTGGGAGGCTCAGAAGCAAGTATTATGTCTGTCCGTACATGTCGTTTARAAAATTTTTTTAAGCCAGTCAAATTGA
GTAGTGGGCACCAAGCCCAGCCTGCITCTTTACTTTTTCTGTTTTAATACTATATATTGGATTTCCTARATGTAATATGTACACAARACTT
TTAAAAAATGAGGAAATGTAAAAGAAGTATAAAGATGATGATAAGAGCCATCCATGCTCTTGCCATTCTGAGGTAACAGTAACTTCTTGGT
GCAAATTCTTCCCTTTTCCTGGGATTACAAAGTCACATTTCATCTACTGGAAATTAGTTTACTGCTGCTGTTACCTTCATTTTCATTTAAG
AAAGTAACACTTCCGTGTACTTARARAGAAGTCAAATAATGCCACCCACGTGATTTARAATGAGACATAGTAGCTCCTCCTTCCTCTCTTA
ACTCCTTTCTTCAGGGCTGCATTTTTCTCCTGTTTCCAGATCACACACTTACACAGCCATTTCTCAGTTTATCCATTTARATGTTCTCTGC
TGACTTCCCATTAATATAAATGTATTAGTTACCTTATTCCTAAATAACTAATTACTCCTAACATAGCAGCTTAAAATAATGTCTGTTATCA
TGGTATCTGTGGGTCAGGAATCCAGGTGTAGCTTAGCT TGGGTCTTCTGGCTCAAGGTTTCTCATGGGTGGARATCAAAATGTTGGCTAGG
ATTGTGGCCTCATCTGAAAGCTTGACTGAAGGGTATCTACTTCCCAGCTCACTCTAGTGAGCTTGTGTCAGGATTCACTTCCTTGCAGGCT
GTGGCCAAAGACTTCCTCAGTTCCTGCCACATGGGCCTCTCCCCAGCTGACAGCATGGCAGCTGGCTTTCATCAGAGTGAGCAAGAGGTGA
GCCTAGATGGAAGTCTGAGTGTGTTTATAACCTAAACTTAGRAGTGACATCCTGTTGCTTTTGTTGGCTTCTGTCTGTCAGAAGTGAGTGG
CTAGGCCCAGCTCACGGGGCAGGAGATCACACGTGGGCATGAACACTAGGTGGAATCAGGGGGGTCCTCTTGGCCACTGCATACCATACTA
GGTACAGCGTGGCCTCTTGTGCCATGGTCCTTGCTCGGCCTTCCACGTCTTCCCGGGATAGCTACACTAGCACTTTGTATTACTTCAGTGA
GTGGGGTCATATTTTGATGGCTCTGTGACTGCTATTCACCTCAGAACCAGTAGTGTTCTATAACCACAATTATTTTTTTCCTGCAAGARAT
AGAGITGCCTTATTGTCTCACTTAATGTAGTTCTCTTTATCTCTTTAATTTTACTGGGGGGCCGTATATATCTCGGTAGAGTTTTCCAAAT
GTTCTGTCACTTCACTTGATCCATCCATGTTCCCTCTGTCCTGGAACTCTCATCTGTGGGCTGGTCTCCATCCAGGCAACATGTGCCTTAG
© TGCCATCATTGTGAGCATATGTGTCCCTGCTCCTCCACTTGGAAGCTCTGTGACCTTGGGCAAGTTCCCTAGCGTCTCTGCCACCTGTGTA
TGGGTACTGTTACTTATTATCCCTATTTTACTCAGAGACGGTAAAATAAACTGCCCAAGCCTCTGCAGGTGCTGTCTGGTGGAGATGCTCA
TCTGGCTCTTGAGGATAAAATGAGTGCAAACACAGACTGCACAGGACAGTGCCTGGCACAGGCCAGGTGCTTGCTCAGTGTTGCCATTAGC
AGCAGCTGCAGTATTTTTTCTTGGTTCAGCCCCTTGTTGGATGTTATATGTCATGCGAGGGGAATTTTCTGAGTCTTTTCCATTATGAAAA
TGATTTTATTAACAAAATACCTTAAGCTGGGGGAAAGAAAARGAAAATGCATTTATTTCATTCTGACATTTGCTTCATAGTTTAGCTACGT
TTGTAAAATTATAGGTAGAAAATTATTTTCCTGGCCGCGCATAGTGGCTTATGCCTGTAATCCCAGCACTTTGGGAGGCCGAAGTGAGCGG
ATTGTTTTGAGTGCAGGAGTTCGAGACCAGCCTGGGCAACGCGGTGAAACCCTGTCTCTATARAARATACAAAAATTAGCTGGGCATGGTG
GTGTGTGCCTGTAGTTCTAGTAGCTTGGGAAGCTGAGGTGGGAAGATTGCTTGAACCTGGGAGTTCGAGGCTGCAGTGAGCCGTGATCGCA
CCACTGCACTCCGGTGTTGACAGAGGAAGACCCCGTCTCARAAGAAAGAAAATTATTTGCCTTCCAGTTTTGCTCCACTGTCACCTAGCAT
CCATTGTTGCTGTACCATTCCTGTTCCTTTCTGTGTGGCCTGGTTTTCTCTGTGGAAGCCTTTTCTCTCTGTTCATGGCGTCCTAAAAATT
CACTITTGTTACACTGGCACTGGACTAGCTTCACTCACTGTGCAGGGCTTAGCAGGTCCTTTCAGGCTAGAGACTCCTATTTCACTTCTGGE
ACATTTTCATGTCTTTATGACACTCTGTCTTTTTTCTGTTCTCTCTTGAACTTCTATTAGATAGATGTTAGGCCTCATCAATTGATCCTCT
GAGTTTCTTATCCTATTTTCTATCCTATTTTCAATCTCATCTCTTCCTACTGTGTTCTGAAAGAGTTCCTTGACTTTATTTTCCAATTGTC
CTACTGAATTTTTTATTCCATATATATTACTTATTTCCTCTTTCTTTTTATCATGACTTTTTCATAGCATCTTAT T TTTTGGATGCATCAT
CTTATCTTTCCAAGGAAATTAGGGTITTTTGGGGTCTAAGTTTTCTTTGGTTCACGTATTATCTGGTTCCTCTTTTTTTTTTTTTTCCTCTC
TGTTACTCCAGTTTATCTCTTTTATGTTGGAGGCCCTCCTCAGATGCCTTACCCAAGGCTATCTGTCTATATCTGAGTGAGGCCCTAARAG
GCTAGCCAAGAAGTTCTGTGTTTGGGGTGGGGTGGATGGTAGCTAAATGGCAAGCCAGGCTTTTTGGAGGGACTCCCARATGTCTGGATCT
GGATGGCTGTTCCCTAGACTGTTCAGTTTTTCTGGAAAGGACTTGTGCCATCTGCTTTCTGGGGAGCTGCTGGTATTCTCAGGGTAGGGTT
GGGAGTGGTTTGGCGCTGAGTCCCTTCCACTGTGCCTGACCATGGCCCTGCATCTGGATCCTCTCAGGACTCCTGTTCAGGGECCCAGGGG
GACTGGTTTTGCATAGAGGTTGCCTGCAGTGGTGGGTGCCGCCAATAGGGTCAGGCTCTGAACTTCACCTTTGGCTCCTGGTGTCTGCAGC
GCCTGGGTATACAGGGCTTTTGCAGGCTCAGTCAACCTGACTCCTTACACACCCACATCTGCAGCCTTTAGGTATGGCATCCTCTGCTTCC
CTAACCCAGGGATTGGTCACACCTATTTGCTGCTTTCTAGAAATGTATCAGAATCCCTCATCTGCTGCTGGCTTGCCTTCCCTCTTTCTAT
TATTATGGGCTTATATTTTTGTTTATTTTTGTAGAGATGGGGTCTTGCTATGTTGCCCAGGCTGGTCTTGAATTCCTGGCTCCTGGCCTCA
AACAGTTCTCCTGCCTTGGCCTCCCCAAGTGCTGGGATTACAGTCATGAGCCACTGTGCCTAGCTTTAACTTTTTTATACCTGTTTAAGGT
TAATTAAAGTTATAGTAATATGGTCAAACACAATTCTAGCTGGAGGCTARATTACCTGTTGACCTGGCTGTTTCTTGCACTAATTCTGTTG
CATTTATTCTCATTTTTGTTTCTATARATTTARAATATGARCATGGGTGGGCGCGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGC
CGAGGCAGGCTGATCACTTGAGGTCAGGAGTTCGAGACCAGCCTGGCCARACATGGTGARACCCTGTCTCCATTARARATACAAAAATTAGC
TGGGTGTGGTGGTGGGCACCTGTAATCCCAGCTACTAGGGAGGGTGAGGCAGGAGAATTGCTTGAATCCAGGAGGCAGAAATTGCAGGGAG
CTGAGATCGTGCCACTGCAATCCAGCCTGGGCGACAGAGTGAGACTCCATCTCAAAAAATAAATAAATAAAAATAAAATAAAATATGAACA
TGCCTTATATCTGAAGGGCAGATATAGAAATTATTTTTCTAGGGTGATTGTCCTCTGAATATATGAAGAAACAATGT TATTTGACGTTTTC
TTTARAAAGGAAGTCTGAAGCTAGGCATGGTGGCTCCTCGAACCTGTAATCTCAGCTACTCAGGAGGCTGAACCAGGAGGACTGCTCGAGC
CCAGCAATTCAAGACCAGCCTGGGCAACATAATAAGACCCCCTTCTCARARAARAAARAAGGT TGAGGGGAGTCTTTGCTAACAATTGGAT
TTAGGGARAGAGGGGCCAGGAATTAAAATAACTACAGGARGTAAGATAACTACAGGGTATGCCCAGCTGTGCCCTTGGAGGCCTGTCTGGA
GTACAGTCAGTATTTAGTGCACGGAGAGCTTTGGCTGCACTTGCTCTGGGGCAGATCAGTCACTGCTGATGCGTCCCATGGTGCATCTCTC
CTGATGATCTTGATGCTGTTGCAGGTGGCCCATGGCGCCCTCAGTGATGGTGCCATTGATGCTGTGGAGACACAGAAGGACCTCCTGGGAG
CCAGTGGGCTCATGCTGCTGCTTCCCCCCAAARTGAAGAGTGAGGACATGGCAGAGGAGGACGTGTACTGGCTGTCGGCCTTGCTGCAGCT
CAAGCAGCTCCTGCAGGCTAAGCCCTTCCAGCCTGCGCTTCCTCTGGTGGTTCTTGTGCCTAGCCCAGGAGGGGACGCCGTTGAGAAGGAA
GTAGAAGATGGTTTGTGAAGGAAGTCTCGTTTATGAAGCAGCATTGTTTAATAAATGGGTGGAGGCCCTGGGTCTGAGGATGGTCCAGTAG
TGTTGGCGTCAGGAATCACTGAGACAGCAACCCCTGTGGTGACTGTCCACTGCAGGACTGGGTGGGGTCAGCACAGTGAGATATGTTAGCA
GGTGTGCTGACAGCAGAATGCAAGTGACCTTCATCTATGTCTGTCTTAAAGGTCTGATGCTACAGGACTTGGTTTCAGCTARGCTGATTTC
AGATTACACTGTTACCGAGATCCCTGATACCATTAATGATCTACARGGTTCAACTARGGTAAGGTTTCATCATTTTTAATGGTCTGTCAAG
ATATTTTGITTTTTCCCCTTTTGCTGTATCTTGAATTGAGTGTATAT TAGCGTTTGCATTGTCTTTT TCTTAAGAGACAGGGTTTTATTGT
CACCCAGTATAGTGGCATGATGATAGCTCCCTGCAARCCTCAAACTACAGGGCTCATGCAATCTTCCCACTTCAGTCTCCCAAGTATATGGG
ACTACTGTGGTGTGCCACTGCGCCTGGCAGCAGTTGTATGTTTTATACAGATAACT T TCTAAAAACATAAGCAGAAATCAARATAAAAGAT
AARAATTTGCCCACAGTCCTGCTATCTGCAARATTARATTGTTCATGTAAAATTTTTTAGTGTT T TTGTTTCTATGAAT TTAARATATGAACA
TGTCTTATATCTGAAGGTCAGATACAGAAGTTATTTTTCTAGGGTAATTGTCCTCTGAATATATGAAGAAATAATGTTATTTGATGTTTCC
TTTAARAAGGAAGTCTGAAGCTGGGCGTGGTGGCTCCTCGCACCTGTAGTCTCTGCTACTCGGAGGCTGARAGCAGGAGGACTGCTTGAGCT
CAGGAGTTTGAGACCAGCCTGGCCAACATAGCAAGACCCCCTTCTCAAAAACAAARAARATAGGGCAGGGGGAGTCTTTGCTAACAATTTA
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GAGAAAGAGGTGCCAGGAATTAAAATAACTATAGGAAGTAAGATAACCATAGGGTGTGAAGGCACCTTGGCACATAGTGAAGCTGTTAGTC
CTTCCAAARAGGAGAAGACTCCATTTCTGTGCATGGTGAAGGGGATGTTCAGGGCTGGTTTCCTGAGGGCCTGGGCCTTTCCATGGGGCAR
CCATGCAGGTCACACTCCTCCTCAGGCCAGGTGGGATCTGGGGGCTCTCTTTAGTGCCCCTACTGGACATGTCTCCAGAGCCCTAGRAGGE
TAAACTCAACTGCATAGGACACTTCTGTTCCCCTTCCTACCACAGT TGAGAGCCCAGTACTCTGGTATTACCTGCTGTGGGCAACCTTGGG
GGATCAAGCCCTTTCAGAAAGCTGTTTTTGAAAAACAGTGTGARATTGTTCARCCAAGTCTCTTCTTTCTTCTCAGGTTTTGCAAGCAGTGC
AGTGGCTGGTTTCCCACTGCCCCCATTCCCTTGACCTCTGCTGCCAGACTCTCATTCAGTACGTCGAAGACGGGATTGGCCATGAGTTTAG
TGGCCGCTTTTTCCATGACAGAAGAGAGAGGCGTCTGGGCGGTCTTGCTTCTCAGGAGCCTGGCGCCATCAT TGAGCTGTTTAACAGTGTG
CTGCAGTTCCTGGCTTCTGTGGTGTCCTCTGAACAGCTGTGTGACCTGTCCTGGCCTGTCACTGAGT T TGCTGAGGCAGGGGGCAGCCGGE
TGCTTCCTCACCTGCACTGGAATGCCCCAGAGCACCTGGCCTGGCTGARGCAGGCTGTGCTCGGGTTCCAGCTTCCGCAGATGGACCTTCC
ACCCCTGGGGGGTACGTGCTTGACCTGGEGAGGTCTGETGGGTGGCTGCAGCCAAGTCTCAGGCTTCCTTCTCACTGTAGTAACCGTCTGG
CAGGTGTTGGGCACCAGTGTGAGGGCTGCACGTCCACCTCCGTGTGTCTCCATGCTGTGCTCGCCTGCACCTTCCTTTGGTCCTTTGGGTT
CATGAGCCAGAACAAGCTGGGTTTTGTGGAGTGGGGGCTGTTAGCCTTTCCTGACCAGCAAGGCAGTCCATGGGAGTTCACTCAGCTTCAG
GAGAAAAGTGACAAGTGGTACTGGGAGGAARCACCAACCCTGATCCTGTCCTGCCTGCCCACAGGGTCCCTGTTTTCAGAACAGACAAGGGG
CARRGAGCATGGGGACCATGTAGCCCTGTCCCCAAGCCGCAGCCATGGCACTCAGTGCTGATTTAACATTCTTTCTTTGTCAAAGAGGCCT
TCTTCTATGGCTCTGGCTGTGCCCCTGTTCCTGGCTGAGGTCTTTGGGCTGTTTTGACACAGATCCGACAGGCCATCTGGCTGGCTCAAGC
CCAGTATGGCATGGGGCTGCTCCTTCCTATGCACTCAGARGGGAATGAGCTGCTTATCTGGCAGAAGTTGTGGCATTAGCACAGACACTCC
CCTTTGGGCCTCAGGCGCCCTTCTARATTGTGGTIGTGTGGTCTGTAGTAGGTCTAACTCATGCTCATTATTGAAGGAACCCARAGGGARAGC
AARCCACTCAGCACAAGCCCTCGGTGCTCTGGTTAGGTTGGGGTTCCCCARAATAARGCTAAGACTGCTTATACCAGACTCATCTGGGTGCT
TGTTAAAATACAGATTTCCTAGGCACAACCACAGGCCTGTACAGTCAGAACTTCTGGGTAGAACTTGGCTAGCAACACTGTTAAGGGGGAC
TGTCTGCATCCCTCACCTAGACCCTGGGAGCAAGCTGCTCTTCCCCCTCAACAACTGTGGTTCTGCTGTGTTTAGARAGCAGACTTCTCAA
CTTCACAGTTGCCTTCTCCTGAGAARATGTTTTCATGTACATTTTCACCTGTATTTTGGCCAAACCTGTAACTAATGAGGCACTTTCTCCC
CAGCCCCCTGGCTCCCCGTGTGCTCCATGGTTGTCCAGTACGCCTCCCAGATCCCCAGCTCACGCCAGACACAGCCTGTCCTCCAGTCCCA
GGTGGAGAACCTGCTCCACAGAACCTACTGTAGGTGGAAGAGCAAGAGTCCCTCCCCAGTCCATGGGGCAGGCCCCTCGGTCATGGAGATC
CCATGGGATGATCTTATCGCCTTGTGTATCAACCACAAGCTGAGAGACTGGACGCCCCCCCGGCTTCCTGTTACATCAGGTAATTAGAGCT
TGATGCAATGGGATCAGCTCCTCACGAGACTTTCCTGGTCCAGTTTCTGCAAAGGAAGATGT TTAGTTGATGTTGCTGCTTTTCTTTTGGG
TCTCTATCCTTCCTTTCCTTAGGACTTCCCTCTTCAAGTGAGTGACTTARAAACATTGAGACAGGCTAGGAAGTTTCTGGTAGAGCCTGAA
CTCACCTCCCTGAAACAGGCCCCCTAGGATGGCTCTTAGAGAGGATTTTGTGGCTTTTGAGTAGTCATTACTGGCCCTGCCAGTCTCGATG
TAAGCTTGTCTGGACTTTGAGTGATGCATGGACCCTGGGAGCCTATTTAACCCAAGTGTGGAAGTCACATAATTGTGTGACTTTAATCAAR
GGTCTTGCACTTAAATCAGTGAATTTAAGCACATGCCACCTGTCGCTGTTTARATATTATTTGTACCTGTTTTTGTTTTTTTGTGTGTGTT
TTTTTTTTTTTTGAGACAGGGTTGGCCAGGCTGGCCTCTTTATCTGTTTTTGTATTGT TTTCTCAGAGGCGCTGAGTGAAGATGGTCAGAT
ATGTGTGTATTTTTTTAAAAACGATTTGAAARAATATGATGTTCCTTTGTCGTGGGAACAAGCCAGGTTGCAGACGCAGAAGGAGCTACAG
CTGAGAGAGGGACGGTGAGGTTCATGTTCAGTATGT TTCTGTTGCTTGCTARACTGTATTTTTCTTGCAAAGTARATAGARATTAACATCC
TACATGCCAAATCCAGTCCACTGTGGGCAGACTGTGACAAATCCTCAAGGAACAGATCATTCCCATGCAGTAGARACTATTCTAGAACAAA
GTTAAAGCATCTCACTTCATTTATCAGGCATACCTGACCCTGAAATCATACCTAACCAGGAGAGTACAGCTGACATTTCATCTCACTTCCA
AATTTGGTTCCAAAGCACAGTACCTAAAAAAGTTCACAAGTATGCTTTCTCCCAGGATARACAATAACAGTGARAATCTATTAATGTAATT
TGTTGCCATAATAGAAAAATAAGTGGTAATTTTAGCAGGCGTTGAAATACGTTTCTTARAATTTATACCTGTTCCTGATAAAATTTCTTTA
TTTTGGGTACTTTCTTTAGCTTGGGTTAAAAAAAAARAAAGTCCTAACTTGATAAGGCTACCTAACATAAAACTACCAAAATAGAAARAAR
ACATGCTTCTTGGTAGAATGTTAGGAACAGTGGAATCAGAACCAGCCTGTTGTCCCGACTATTATTCACTATTGTCCTGGARATCCTGACC
AGTACAGGGATGTGGGATAGACAGGCACAAATACTGAAAGGAAGGAGAAACTGTCATTTCCAGACAGTACAGTTGTCAGTCCAAGARAAGT
CAAGTCCATAGAACCATTCTCAGTTCAATAAGGTGATCAGATAGATAGATCCACAACATGTTAAARAAAAAAAAATTCTCATTCACAACAA
TAAACCTGAACAGAAAGGGCACAGGATGGTGGAACTTTGCTGTTCCTTCTTGTTCCCCATAGAGATCCTTGAAGTACCTTCTCCAACTCCA
TGATACTCTAAAAACTGTTCATCTTCATAATAGGAGTGGAGCCTAATCCTTGGTCTCCTCACCTCCTGGTTTCCCGGAATGTCTTTCTCAT
TAACATATGAGTTCTCAGGGCCTGTATGTGCARAGGARACCTGAACCATTGAGGTTCAGACTAGGTTGTTGACAGGATACAATGCTGTGAA
GATGTCAGTACTGGTAAGTTCTAAAATTCATCAGGATAAACAAATATGCATCAATTGCTGAGAAAGT TTTAAATAAGACTAACATGGTTTG
CTTGGCCTGATACCAAGACATACAGTAAAGCTCCAGTACTTARAACCATGTGGGGATGCCAGAGTAGATARATGGATCAGAATAAAGAGTC
AGAATATGTGACARAAGTGTTAGGCCAAATTATTGARATTAGTGGGGAAAAGACAAACATTGGCATGTGTTTAGAARARAATGTCAGATGC
CTTCTCTCTCACCATTTGTARACATTACTTCCAAATGTATCCAAGAGCTATCTATARAAAACCTTGCCAATACTAGGGAAGAACAGAATCT
GGAACCCTAGGGTGGGAAGCAAGACATGAAGCAGAGAAACTCCAAAAACCTAGCTGCCTCTTGAGAGCAGAAGCTTCCAAGAGGAACAGGC
AGTCTCAATGCCTCTGTGCATAAGGGTCCCTACAGTGCAGGGGCTGCCTTCCCTCTTTGCTCCACTCCCTGACTTGATGGAAGCTTGGAAG
CAGGCATGGGGCCAGCATGAGCTGTTCCAGGAGGGCACATGTGTCTGAGGCACATGTTCTTACATGTTAATGCACATGTGCAAATGTATCT
ACATGCTTTACATGATGCTGTAGAAATATTTTCTCTTGACCATARACATTTCAAATCATGTACTTACAGTTTGGCAATAAAGCCTTTTCAT
CCTTCTGCAAACAATTTTCCCATACCATTGCTTCACATGCACCGTAACTGGAAGAGGAGCACAGAGTGTGCTCAAGAGGGGAGGATTCCCA
GCACAGAGGATCTGATGCGAGGAGCTTCTGCTGAGGAGCTCTTGGCGCAGTGTTTGTCGAGCAGTCTGCTGCTGGAGAAAGAAGAGAACAA
GAGGTGAAGCCCACTTCCTTCTAATTCATGTGTGTTTAGTCTGCTTTATGCTGTGAGGGGAGACTGGTTATTGCTTGATTAATATAAGACA
GCCAGGATGGAGAAGGGCAGGTGGATTATTAGCAACAGTTTTAGTGATGTAACTATTTAAAAGCTCTTTGAAGACAGAAGCAGTGCCCTAG
ATAGTATGTTTCTAACTGTTTATATTGAAGTGAATTTCATTTATTATTTATTATTGAAAGTCAGTGTTAAGTTTTTCTGGGARATTCATGT
GGTTAAGTCTGCTCAGAAGATGGTGAGTGCTGAACACTATGGCTGGCCACAGGCACCCTGCCCTTGGGAGCCTGAGGCATTGGTGGATCAT
CCCATGCTGTGAATGGACAGGAGCTGGGGCTGCCCCTCCTCTACATTGCCCACTTCCCTCCCTCCCATGCATACCTTTCCTTTGCTTTCAT
TTGATGGCCATGTTTACCATTTTACTGAGTAGAATCAGGAATAAGGGACCTTCCACAGGTTGTCCTCTGCCTTCCCTGCCCTCCCAGCCAC
ATCCAGCATCCTCCCTATATCCCCTTCCTGACGCCTCTTGTTGCTGGARACGAACCATGCAGCTCGTAGTCAGTCAGCCCTTCCCTGGGCT
GGGATCTCATCTCCCACCTACCCAAGGACATTCATTCAATGAGTATCTCTCTCGTGCTACCACCCCTCCCCATATTAGGTGGTGCCCATCA
GCAGCACACAGACATGAAACATGCCTCCCTGTCTTGGTCCCACTTCCCTCTTTAGCCACCACTTCATGTTTCTGCCCTCTTAATGGTAAAA
CTCCTCAAAAACGCTTGTGATACTCACTTCTTCAGCCTTCTTTCCCATGGGGATGAAGGCCCAGGGTTGAACATGACCGTGAATCCCAGTC
CTTGGTAGCATCCCATACTTGATCCTCCCCTCCTTGCTCCTAGGATGTCCGTGGTCCCCCTCCTGCCCTGCTGGTTCCTCCTCATCCCCCA
GCTGCCCCCTGGATTCATTCTCTCAACCTCTCCTCTGCATCGTCTGTACCTACTCCTCAGAARTTTCATCCAGTTTCATGGATTTTTAAGT
AACATCACTATTCTGACAGCTCCAAATTTGTATCTCARAACCTCTGAACTCCACACTTGAACATGCTACTGCTTCCTTGARATCTTCATTAG
ACACCTATTGGATGTCTGGTAGCCACTGCAAAGTTAACATATCCCARATCCAGTTCCCGGCTTTCTTCCARCCAACCCCTTCCTTTGGTGE
TCATCTCTGTTGATGGCGGCTCCATCCTTCCAGCTGCCTAGATCAGGTGCCTTGGAATCATCCCCTCACATCAGCCCATTCACATATCCTA
TTGGCTCTATTGAAAATACATTCAGAATTGGACCACTTGTTATGACTTCCATGGCCACCACGTGGCTCAAGCCACTATCATCTTCCTTCTG
GATTATTACAGTAGGCTGCAGTTTAGTCTTGGTAGACCTGGTGGGTGCCTTTCAAGTGAGT TAAGATGGAGGTCGTGTCACTTGCTTGCTT
ACAGCCTCTCAGTGGTTTCCCTCTTTCACCTGCAARTCAAAGGCAAACT TTGCAGGGGTGGCCAGGGCCCTGAGTGATCTGCCCCCCATTTC
CTCTCTGACCTCCGCTCCTTCCTTGAGCATGGTAGGCAGTTCACAGTTGGGCCTCTGAGTTTGCTGTTCCTTTTGCCTAGGACTGTCCAGC
CCCTCCATTCTCCCCAGCATCCCCATGGCTGATCTTGTACTCACTTCAGATCTCTACTCAAATGTCTGCTTCTGTTAGGCCCTGCTTGCCC
ATCTCCGACCTTCTTGTTTCCATGGCTCTGCTTTGTCTTTCTCATCTTCAAACCATGTTTCTCTTGTTATGTGTTCCTTGTCTGTCTCTCC
TCACTARAGTATAAATTGCTTAGGGCAGGGCCTCTGTTTTGTTTCAGTGCAATATTCCTTGTACCTAGAATGATGCCTAGCATCTGGAGGA
GGCTTAATGAATATGTTTTGGRAGGGTGAATGAATGTGTCCGATTACTARRATCAGTCTCTATAATTTAAGTGGTTTGGGATGAGAT TTTT
TTTTCCTTTTTATTAGATAGAGTCTCGCTCTGTTGCCCAGGCTAGAGTGCAGTGGCACAATCTCGACTCACTGCARCCTCCACCTCCCAGG
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TTCAAGCAGTTCTCCTGCCCCAGCCTCCCAAGTAGCTGGGACTACAGGTACCCATCACCATGCCTGGCTGATTTTTGTATTTTTAGTAGAG
ACGCAGTTTCACCATGTTGGCCAGGCTGGTCTTGAACTCCTGACCTCAGGTGATCCACCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAG
GCATGAGCCACTGCACCTGGCCAAGATTGTTTTTCTTGAAAAGACCGGTATATGGAAGTAGACAGCTCTAGAGTATGTTAGGTGGCAGTGG
GATATTATTTTGAGTTAATTTTAAGCTATAAGCAGCAATCCACTCATTTGGAAAATGTCAGAAGAATTAATTATAGATGCATAAAACCAAA
GTAAATTAAATAAGATAAGCCAAACAAGACAATTACAAGTAATGTTAAGTAACACATCGAAGCAGTTGTTTTTGGATTAATACCACCTTTT
TCATTAAATATAAATTGGAATTGGATTTATAAATTAAAGGGAAGTGGTTTcTcTAAlLALALLLLLLLllLLLLLUAGATGGAGTTTTGCT
CTTGTTGCCCTGGCTGGAGTGCAATGGCGTGATCTGGCTCACTGCAACCTCCGCCTCCCGGGTTCAGGCAGTTCTCCTGCCTCAGCCTCCC
AAGTAGCTGGGATTACAGGCACGTGTCACCATGCCTGGCTAATTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGTTGATCAGGCTGA
TCTTGAACTCCTGACCTCAGGTGATCTGCCCGCCTCGGCCTCCCAAAGTGTTGGGATTACAGGCATGAGCCACCGAGCCCAGCCTAGTTTT
TTTTTTTAAATTAAGCTTTATCATAGGAAGTTGTTAAATTTTTAATAAGTACATTTCTGCTTCTCAGTTGATGTCATAACTTAGTTATATT
CTTAGTAAAAAGCAAAGGCTTAAGGCTGGGTGTGGTGACTCATGCCTATAATCCCAGCACTTTGGGAGGCTGAGGTGTGCACATCACTTGA
GTTCAGGAGTTGTAGACTAGCCTGACAATACAGCAAAATCCCGTTTCTACAAAAAAATACAAAAATTAGCTGGGTGGCATGCGCCTCTAGT
CCCAGGTATTTGGGAGGCTGAGGTGAGATCATTTGAGCTTGGGAGGTCAAGGTTGCAGTGAGCCAAGATTGTAACACTGCACTCCGGCCTG
GCCAACAGAGCGAGACCTTGTCAAAAAAAAATAATAATAAAATTGGCCAAGCACAGTGGCTCACTCCTGTAATCCCAGCACTTTGGGAGGC
CGAGGTGGGTGGATCACCTGAGGTCAGGAGTTCAAGACCAGCTTGGGCAATATGGTGAAACCCCATCTCTACTAAAAGTACAAAAAATTAG
CTGGGCACAGTGGCACTTGCCTATAATCCCAGCTACTCAGGAGGCTGACGCAGGAGAATCACTTGAACCTGGGAGGCAGAGGTTGCACTGA
CCCGAGATTATGCCACTGCACTCCAGCCTGGGCAACAGAGTGAGACTCTGTCTCAAAAAAAAAAAAAAAAAAAATTATATAAAATTTTAAA
ARAGCAAAGGCTTAARAAGTTTTTAAGTATATATAGAAGATTAATGAACAATAGTTAACTTCCTAATGCTCAAATATTTTTGAATTTATTA
CATATTGTTTCAGGTTTGAAGATCAGCTTCAGCAATGGTTGTCTGAAGACTCAGGAGCATTTACGGATTTAACTTCCCTTCCCCTCTATCT
TCCTCAGACTCTAGTGTCTCTTTCTCACACTATTGAACCTGTGATGAAAACATCTGTAACTACTAGCCCACAGGTGAGAAGAACGTATACA
TTTGGCATTTACATAAGAATTAAAGATTGAGAGAATGGCTGGGGAARAAAGTAATATCACGATTTATCCTATGATGT TTTGATGACCGACA
AATTATTAGCTCAAATTAGACCTTTTCTTAAACTTTATCCATATCATTGTTAAAGAGACCCAACTGATTTTGAGTTTCTGCCTACGAAATA
ARTGAAGAATAGAATTGAAATATTCTTAAGAACTGAATAAGACCTGTAACTGTGTGCTGATGTGTAATTAAGGGCATTAAGGTGATGACAG
CAGCTTCTGTTGGAGCACATATTGTCTGAGCTTTGGCATTACCCAGACCTCTCTTCTGGGATTAATTTTTCCTGAGGAAAACTAATGAATG
AGGAAGGTAAGCTCCCAGAAGTCAAGAGCCTCACCCAAGAGTGTTCAAGTAGTGAGTGGTCAGGTTGCTTTTCAAAGCCAGATCCAACTGG
CTCCAAAGCCTAAGGTCTTTTTACCTTACCATTCTTCCTTCAGTGGT TAAAGATGCAAAAACAGAGT T TCAATCACAGATATGTGCCACTG
AACAGGTAAAAACTGTGCTCCTGGACTGGCTTTAGGAAGTCCTTCAATAGAGGAGAAAAGCAAATTAAAATGATGTACTGTTTCCATTCAT
CAGTTTGGCAAATACTTTAAAAATATTCATACCCTTTGAATTACCAATTCTAACCTAAAGAATTCTGACCTACCAGATATTCCCCAAAAAT
TAATGTATAAAAATGTTTACTGTAGCATTATTGTATGAAAGTCGAAACAGAATARATATCCGAAGATGGGAGTCTGATTAAACAATTATAA
CACATTCATGTGATAGAATAATTCACAGCCCTTGACGATGATATTTTCTAAAAATGACTGGCTGGGCGTGGTGGCTCATGCCTGTAATCCC
AGCACTTTGGGAGGCTGATGAGGGAGGATCGCTTAAGTCCAGGAGCTTGAGTCCAGCCTGGGCAACATAAAGAGATCTCATCTCTACAGTA
CATAATTAGCCAGGCATGGTGCTACATGCCTGTTGTCCCAGCTACTCAGGAGGCTGAGCTGGTAGGATCACTTGAGCCCAGGAGTTTGAGG
CTGCAGTAAGCTCCGATCATACCACTGCGT TCCAGCCTGGGTGAAAAATGAC TGACACTGGAAATTGTTCATGATAGAATACAARGGCAAR
CAGTCTATATACAGATACCAGCTGAATGTACGAGCTARATGAGGCTGGAAGGATATACAAAGGATAATTTTTTTCCCTCTGTAAAAATARR
TGACTACTCAGATGAGGTTTCTAACATGATCCAGATCTAGTACCTTCCCAGAGATAGGTCGTGGTTTATTGACATCCCAAAACTGTTCAGT
TTCTTTTTTATTCARATAGAGTGACATGATGAGGGAGCAACTGCAGCTGTCAGAGGCGACAGCGAACGTGTCTAGGCGAACGACTAAAGCAC
CTGGAAAGGCTGATCCGGAGTTCAAGGGAAGAGGAAGTTGCCTCTGAGCTCCATCTCTCTGCGCTGCTAGACATGGTGGACATTTGAGCAG
CCTGACCTGTGGGGAGGGGGTCTCTCCCGAAGAGTTTCTGTTTTTACTCAARATAATGTTATTCTCAGATGCTTCGATGCACTGTTGGAAAT
GTGATTAATTTAATCATGCAGATAAACCAT TTAAATGTCAGTCTCCCAGTTTTTCATAATGAAAAGT TGTTTCCCCTGTGTGACCTCTTCA
ATATTCTCCTATATTCATGACCTCCTCAGATTGTCACCCACCAGCATATGCTCTGAGGCAGTTTAGAGCTTACATTTCCATGTATAAAAGG
CGATTCATTCTCTCAGCAAACTTGCAGTCCTTGATGTGCCAGACATCAGTGATGCAGAGATARAGTAAGACACAGGGCCTCTGCCTGCTAR
GCCCACCCAGCTTACATCCAGGAGAGTCAGGTACTTATGTACATAATTCTCAGAGAATGTGCATGAGGCGTGGGCCTGAATTGGTAGCAAG
GAAARAACAGAGGATGGAACAGGGTCTGGT TGGGTAGAGGAGAAACAGAAT TCCCGGAGAGGAGTGCAGGGGTGTAGCTGGAGACAGTGTA
CTTGAGAGGACATGATGARAGCGTGGAGGTACCAGCTTGGTTGTGTGGCCAGGTGAGGGGAACAGGCCAGCAGGGTCAGGTCAGAGATTCT
TGTCACCTTCTTCTGAGAGCTGTGAGAACCCGTTGTTGAAGATTAGGCAGAGAAGTGATCTGGTCACATTTTCTTTTAAGAATGGCATGTA
GGGCAGGAATCTTGAGAGGTGGGTGCTGCAGCCATCCAGGTGAAATTCARAGGGAATAAGCCTGAGT TTGTTAGCAATTGCTGTGAAGAGA
GGGGATAAAATTTGAGCCATATACAGAAAGAGGTATTAATAGACTTGGTGATGTTGCGTATGACCACCAATCTTAAACTGGCACTCAGCAT
CTCCTGACTGTAATCCTACATCCCCAGACTCTATTTCATGTCTTCTCATTCTCTTCARACCTCCAACATTCTTAGATCATGTCCTCCTTAT
TTCACTGAGAAAACAACAGCACTAAGAAGAGAACCTCTTCCTCCACCAAATCAATCCCTGCTTCTCCAAACACACACTACTCAACTCAGGG
ATCTTTAGTGATTAGCTTCATGTAARGACTTAAATAATGCTATTTCTTAATCTTGACTTGACATTGTTGACTTCCTACAATGGAAGAGGAG
TTAGCTTCTCTTACACTGTCTTTCCCACARCATATTATCACCCCCACCCTCGACACCCACATTTCCTCTCCTATTAGTCTCCCTAAGCAGT
TTGATATTGGCTGAAACCTGCATTCACAGTTTAGTATAACTGTATGTTTACCATTTCCTGTTGAGCCCTTTATTGGTTTATGATTACATTT
CCTTTAGGTACAACTTTTGATT TTTCCTGGAGTTAATTACATTGTTTTTCTCATTTGCTTGGTTTTCTATGCTCTTGTCACTACTTTACCC
ARAAGTCGCTGCCCTAAATGTAAAGCTCTTCCCAACAAAGTCATGTGCATCAGGTAATATGCTCCACTTTCTCTTCGAGATGTTCCTGAGA
ACCCCCTGTCTTCTTGCCATAACTTGGACATTTCCTGGATTCTGAATCATATTTTCCTCTTGCTTGGTTTTCTCTTCTTGATGGAGCCTGT
CCTTTAGTAGCCTCCTGAGCTTGAATATCTAAAATGTCTTTATTTCTACTGTAATATTATCAAATATATATCTGGTCTTTGTCTCTGCCTT
CTGATATACAACTCCTAAAATCCTTGAGATCTCTAAAGTGATGTCTTTTTGTATGCTAGTAAGATGACTGATGGCGGACAGCTCCTATGTA
GCTTCAGGATAGGGACTGGACATCTGAAAGACCAGGGCATGATTAGAGGGGTTGAAACTTTCAGCCCACCCCCCAAACTCCCAGAGGTTGG
GGGAGAGGGACTGAAAGTGACGTTGATCGCCAGTGGCCAATGATTTAATCAATCATGCCTATGTAATGAGGGCTCCTAAAAACCCAAAAGG
ACAGGGTTCAGAGAGCTTGTGGATAGCCARATGTGTGGGGGCTTCCAGGAAGGTGGACAAGAACACGTCCACATGCTGAGAGAATGGCACT
TCGCAACTCCTTGCAGACAGAAGCTCCTGCTCTTGGGACTCTTCTAGGCTTCATCCTGTGTATCT T TTCATCTGGCTATTTGTAGCCTTTA
AAATAGCCTTGTAATAAACATGTGTTTCCCTGAGTTCTGTGAACTGCTCTTGTAAATTAAAGCCAAGGAAGGGGTCTTGGGAACCCAGAAG
GACAGGTARAACAACCTGGGGCTTGTGATTGACACTGGACATGGGGCTCAGTCTTGCGGCACAGAGTCCTCAACTTGTGTGATCTGCTGCT
ATCTCCAGGTAGACGGTGCAGGATTGAAGCGGATACCCAGCTGGTGTCTGCTGTACAGCTGAATGCTTGCTTGTCGGTGGGGAGAAATTCT
CTACATCTGGTGCCAAAAGGATGTTGTGAGAGTAAAGAAATGGTTTTTTTTTGT T T TTTGGACT TATCTATCCTTACGTTTGATTCATCAT
TTGAATGAGAATAGAATTTTAGATTGGAAATCGTTCCTTTGTGTTTTTGCTTT TT TTGT TGCTGGAAATTTTTGAGATCATCTCTATTCCT
GGTGTTCTCAAATTTCTCAATGACATTACTTCATATGTTGCCTCCCCATTCCCTCCCCAACCCCTGCCCAATTTATTGTGCTGGGCACTTT
GTAGTCCTTTTTTCTAGTTTTTTTGTTGCTATTGAACAAATTACCCCAAATATAGTAGCTTAAAT TTGAGCGAGGATTCAGCTCGGCAGCTT
TCTGTTGGGATCTCTCATGCAGCTGCAGTCAGGTATTGGCTGAGGTTATAGTCATCTGAAGGCTTGACTGGGTCAGTGGTCCAAGATGGAT
CACTTGCATGGCTGGAGGTAATGTTGCACTGTTTTCCCCARATGTCTGGCTCATGCTGATGATGGTGCTTGTTGGAAACTGTCAATCGGTA
CAGTCTGCCAGCTAATAGGTTTGTTTTTCTACTAGGTCATAGT TGCCAGTGTTTGCAGGACTCTTGTGGGCCAGCTGCTCCAGAGGGATCE
TCCCACTATCTCATGCTATCTGGCTAAGTGGGAGAAGTGAGCCTGGACCCACATGTGTAGACTTTAACTCAATCTGTCTGCTTTCAGTGGT
CCTCAGCTATGCCTCATGCCTGAGGTAACACCTACTCTGATTCAACTACTGGAGACTTCCTCCACCCAAGTAGGAGAGGEGATCTATGGTC
ATACTGTTCCTCACAAAAATTTTCCACCAGTTATTCCAATTTCTGCACCTTCCTGGTATTTGCTGGCAGGAATGGTCTCTTGTTGGCTTCA
CCCACAAACGTAAGTCTCAACTTTCTCTAGCTAACTCAGTTATCACTTCTCCATCCATTCCCAGTCTCTATAATTTTGTTGACTTCTCTTG
CTTACTAGTGTCTCCTCTCCCATTCTTTGTGGGGTTTTTTTGGTCTTTTATTACT TTAT GTGAGTAGGGT TTGGGCAGGARATGGAGGTTA
ATGTTTATGCTCAGTCTGCCATGTTTAACTGAAAATTTCTTTCAAAATTCTGCCATTAGGCTTTTCCCCCCATGTCTCTTTAGATAGCTCT
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TGTCAGTCACCAATACATTGTTTTGTTGCATCCAATAATAAATTCTGTCTTCATT T TGCAATCCCTTCAAAGCCTCAGCARAGATCACCAT
GTCTTCACTTATATTATGACTTCATATTCCTCTGGTTTTCCTCCTCTCTCTGGCCATTCCTCTATACTGGAAAAGGTCGGTGCCCCAGGGC
TCATTCTAGAACTTCTCTTTTTTATGTGCATTTCCTAATTCATCTTGTCCAATCTCATGATTTCAAATACTACCTGAAAGCAAATGACTCC
CARATTCCTATCTCTAGCATTATGTTCTCTCCTGAATGCCAGCCTACTCAATATTTCACT TGAATGTCTAATAAGCATCTCTAGTATAACT
TGTCCCCACTTTAATCTGAATTTTCCAATCAAACTTTCCCTATTTTAGGCCAGGTGTGGTGGCTCATGCCTATAATCCCAACACTTTGGGA
GGCTGAAGTGGGAGGATTCCTTGTGGCCAGGAGT TTGAGACCATCCTGGGCAACATAGCGAGACCCCGTGTCTCTACCARACTTTAAAAAN
ATCAGCCAGGTGTGGTGGCACACGCCTGTAGTCCCAGCTATTCAGGAGGCTGAGCCCGGAAGATCACTTAGCCCTGGAATTTGAGGCTGCA
GTGAGCTAATGATTGTGCCACTGCATTCCCACCTGGGTGACAGACTGAGATCCTGTCACTARATAAATAAAAGACACCTCTATTTTAGTAR
ATGACCACCACCATATACCCAGTTGTTGAGGCCAARATCCTCAGAGCCTTCTGTATCTGGCTTAATGAATAAGCTGGATGCAGTAGTATGT
ARGCAGATAGGAACAGTGTTTTTTCTCATGACTGCCCCTAGAAGCTTAACTGTGTCAATTCTCAGACGTAGTTTACAGCTTTTTCTTTTCT
TTCAGACATTAAAAAGAGCGGATTATTTTACTCATAARAAGTCCAGTCCATTAAGATATCARAACTCAAACTCTTATCCAGTTGARACCTC
TTCCCTCACCTAGCTTTGCCAGGTTCAGTGTGAGATTCCATCCAGGCTGAAGCCCCTTATCCCTATTCTTCATGTTTCTACATGGAGGAAC
TTACCTGGAGARARACTTCCAGCCTCTTTCTGCTTCCAGAGARAGTAGAGTGACTCATTTGAT TGAATTTCAGAGAACAGATAGCGTGCAGT
GTGCTCAGGCTCCTCTGGGTACTCTTTCTGGGGTCTGTGGGTTGACTGGAGGGGTGTCTTCTGGTGGGCACTCAATTGCATAGTGCTTGGT
GAGGCAGTTTCATGGCCTAGAGGCTGGGGGATATGTTTGTCTGACT TACGGGTGATTTAGTAGCTTGCCCTCTTGCTTGCAGATTTAAGCE
TTGTCCTTCAAGCTAGGTTTTTAATTTGTGGCARAGCTGATATTTTGATACCCACCCATCTTATTGCTGTGTCTTTTTCATCCGTTTCTGA
ACTGGGATAGGAAGAGGTGATTATCCTTGATTGTCTAAAACCCCGCTATTCCACTGTGGGGAAGGTGCCTGTGGGTATTCTTTTGTCCACT
CTCTCTTCCAACTTTCTCCTCCGGCTTGCTGTGGCTCACCGCCCCTTCGAAGTTAGGCTGGGGETAGGAATTGAGGAGTGGGTGCCGARAT
GCTCACTAGGCTGGGGCAGTTGTAACTGGATGTCAGGGCTTCTGTGGGCCAGGTGARGACATGCTGGGGTCTTCTGTGGGTCCTTGACCTG
ACTTACGGACCACTGGCTGCAGCCTCCAGACGTCAGCCATGTTTCCAACAGTCAGACGCCCCCTGCCCTGTTGCGCCCGGCTGTCCCTTCC
AAGTTCGGTCACTCGCTCTGCCTCCATCTTCCTCTTCCCTCTGCTGCTAAGGCTTTTCACCTTTAATTTCTCCTGGGGCCACCCCCAACTC
CAGCGACCCCGTGAGCAGCTGAGGCTCTACCGCGCTCGGTCCTGGCCAGCGACGCAGCCCTTCCCTGECGEEECTCCAGGGCTTCTGGCCE
CTGTGGTCCGCCAGGTGTGGGEGCCCACGGCCTCACCGCGCCTACCCCACTCCCCCCGGCGAAGCTACGCGGCGCTCAGCTTCCCAGGGAC
GCCGGCGGCGCCCTCGGCTCCTCCGCTCCGCCCCGCCCTCCCCCTGGTCTCGCACTGGAGCCGACGGCCCGCGCCCACCTCACCTCAGGGE
GGCCTCCCGCCCCCACCCCCGGCCCCGGCGTCCGGGCAAATCCTGCAGCGCGAGAGCAATTCCCTGCCACCCGACCTTCGCACTCGCTGTC
GCTCGCTCGAGCCTCGCTCCCCACGTCCTTCCTTCCGACCCGCGGCTGGACCCTCCTCACAAATTTCTCAGAGAGGCTCACCTCAAAGCGE
GGCGCACGAGGCCGGGCTCCCGGGACGCAAGCCTCTAGAGGGCGCGCGAGAGGCCCCGCCCCCGCCCTTCGGCCCCACCCACCAGCCCCGC
CCCCACCCGCACCCACCAGGCCCCGCCCCCACCTCCCCACCCACCAGCCCCGCCCCCACCTCCCCACCCACCAGCCCCGCCCCTCATGCCC
CGCCAATAAGGCCCCACCCGCCTCCCCCGTCCCGTCGCCTTCACCCACCATCCCCGCTCCCTCAGGCCCCGCCCCACGCCGCATGGGEGCAC
CARGCGCTCCACCACTGTGGTCGCCTGGCACACCCCGGGGTCACGCTCGCGECGCTCTGATTGGTTGCGTGGGCGTCGGCCCACCTAAGEE
TGAGCGCCTGCCGAGGCCTGCGCCTGCGTAGTGCGCGCGGGAGGGGCEGGAGGGECGGGAGEGGCGEEAGGGGCEEGGCTGGECGGCAGET
CCCGGGTGCGGACATCTGGCAGCTGGCAGTGGGCGGCGTAGAGCACTGCAGCAGCAATGACGGAGGGCACGTGAGTCCCCTCGCCCCGEGE
TCCTGACGAATGCGGGETGGTCCTAGETGCTGAGEGAGAGCGCGACTGEGGCAGTGEGCCGECGEGCCEGCGTTEEEECEEEECCTCEETCGE
TGATGGCCGGTGGTCCTCAGGTGTCTGCGGCGCCGAGGGGGCCCCTACAAGACCGAGCCCGCCACCGACCTCGGCCGCTGGCGACTCAACT
GCGAGAGGGGCCGGCAGACGTGGACCTACCTGCAGGACGAGCGCGCCGGCCGCGAGCAGACCGGCCTGEAAGCCTACGCCCTGEGECTEGA
CACCGTAAGTTGCTTCCGCGGAGCGTCAGCGAGCTCGGGACCCTGAGGGGTGAGCCGTGAGGAGCACGTTTTCTCTCAGAAAGCGCGGGTGE
GAGGACCCGGCCAGCGACGCCCATCCCCAAGGCGAGCGCCCACGGGAACTGCGTTCGCEGGCCCCTCCGCTTCAGCCCCTTCATCTCTAAR
CCACGCATAGGAGACTCCTAATGTTTTATTTTTTAGCACCTTATTT TGAGATAATTTTTGACTTATAGGAGAGT TGCAAAGATAGTTGTAR
CTTTGTTTTTATTCACAAARAGTGTTTGGATCCACTGTCTTAGT TGTGTGCATTGTAAGAGATTTTGGTCGTCAGAGTCTCCAGTGTARAC
AGGGTCTCCTGCCGAGCCCCGGCCACCGAGGGARAGGCTGTGCCGCCCCTTGGGCCCTCTTTCAGAGGCCCGAGTCCCAGGCCCAGETCGR
CACCCGTGCCCCACCCTACAGTCTGGGTGCCTGGTTTATTCCAGACATCTTGGAGAAGT TGTGAAGAATACATGACTGGCARATARAAGCAA
CGAAAATGTGCAGCTGTITCTTTTACTTTGCTGAGGTGTGATGCTCTCATCARRGAGT TTCAGACT TTTGATGGARACAGCTGAAACTTTTA
AAGTAATTTACATTCACTGITTTGACTTGGGCTGTATGTGAAGAGGGTTCCTCTGGCCEGGGCAACAGTCCCGTCAGCTATCTCTTTTTTTT
TTTTTCGATCTCTTTGCAGAAGAATTACTTTAAGGACTTGCCCARAGCCCACACCGCCT TTGAGGGGGCTCTGAACGGGATGACATTTTAC
GTGGGGCTGCAGGCTGAGGATGGGCACTGGACGGGTGATTATGGTGGCCCACTTTTCCTCCTGCCAGGTAGGAGTATGCTGCCCCAGCCTG
ATGGTATGGCCACCCTGGATCACCCTTGGGATCCTGGCCCAGCCTGGTCTAGGGTTTTGATGAAGCAGGTGAAAATCCAGGGGCTCACAAG
ARAAGGGCTGGCAAACTCTGCCCTATGTCAGAGTCGTCCTGCTATTGGTCTAGGGGATCAGCTAGCCTTGCCAGTETAGGETGACAGGCTC
TCTGATAAGAGAAGCAAGTGGTTCTCTAGGGCTCTGTGTTGCCTTGAGGGAGGAGGAAGGTGGGCTTTGAAGTCTCAGTACAGGATGGGAT
GGACATTCCAGGTGGAAGGCCCAGCCTATGCCAAGGGGCTGTAGGTGGGCAGAGTGGTGGGTGEGGAGCTGATATCTGCTGTGAACTTCCT
CGGGGCTATTGCAGGAGAGCTTCAGGTTCAGGCTGGTGAGTAGGAGGAGCATAGCAGT TGGACTGCCTGGGTATTGAACTGATTTGGCTAC
ACAAGACTATTTTGCATCCTGGGAGTGTTTCTCTACAGARATCCTCAGCCTTGTARAATGCGAAATTCCCTCCTATGAAT TTATGCAATAG
GACTTTTTTCCCTAGTGACTTGTAATCACATTGTTTCAATGACGTGAATTCCTACATARATAGGTTTTGTTTCTGTGATAACTCTTACTGA
TACATCATTTTCTTTTACTACGCTGACTTTGTAATAGATAGAAAGTCCTTATATACCTTTGTTGCCTTTCTTTTTARAAACATCTCTTACCT
GTGTCTATTCATTTACTCATCCAAATTGCCTTTATCCTGATTTTGTCCCAGACTTGARATGAAGTTGCAATAGGCTTATATGTTAGTTTGG
GAAGAGTTGGCCTTTAACGTTAAAAACAGTTCCATGGTGTTTACTGTAGGCCAAGCCCTGCTCARGGCCTGTTCTTCTTTTAGTCCTTAGA
ATAAGCCTAATGAGATACATTAGAAAGCTGAGGCACATTTATTCCAGGTAACCAGACTAGCAGGAGGAGCACTGGGATCCCCATCTCTGCT
TTGACTTCTAGCCCTGCTGCCACCTGGACTGTACAGCATTGAGTTTTTCTGTCCTGGGATTTGAGGGCCTGTCCTTAGGGGAAGTCAAGGT
GCTCTTCTTCCCTTGGCCCCATCAGGGCCTGTTTAGACTGTTCTCAGGGCTCGTGGTAAGGCAATGACATAGAGTTGCTCAGCAGATGGGT
CAGCCCCACTTTGCCTCTGTAGCCTGACCTGTGACAGGAT TGGAATCAGGTTTGGTCATGTGCACAGTGTCAGGCATGCAGTGGTGCTTGG
TCAGTGGGGATTACTGTGTTGTTTGTTCTTGCTGCTTTGGCTCTGGGCTTAGCTGGCTGGGACCCTTCCTGTGGGCTGGCTGTGAGTTGGA
GTTTTTTTGTATTTTTTTTTTTTTTTGAGACAGCGTTCGCTCTTGTTCCCCAGGCTGGAGTGCAATGGCACAATTTTGGCTCETTGCAGCC
TCTGCCTCCTGGGTGCAAGTGATTCTCCTGCCTCAGCCTCCTGTAGGGTCCAGCCCCACAGGGTCGGTAGGTTTTTCTCCCTGTGTGCGGA
GATGAGAGATTGTAGARATARAGACACAAGACAGAGAGATGARAGARAAGACAGCTGGGCCCCGGGGACCACTACCACCAAGACGTGGAAA
CCGGTAGTGGCCCTGAATGCCAGGCTGCGCTGATATTTAT TGGATACAAGACARAGGGGCAGGGTAAGGAGTGTGAGCCATCTCCAATGAT
AGGTAAGGTCACATGGGTCACGTGTCCACTGGACAGTGGGCTCTTCCCTGCCTGGCAGCCCAGGCAGAGAGTGGGAGAGAGAGAGAGAGAG
ACAGCTTATGCCATTATTTCTGCATATCAGAGACTTTTAGTACTTTCACTAATTTTGCTACTGTTATCTAAAAGGCAGAGCCAGETGTACA
GGGTGGAACATGAAAGTGGACTAGGAGCGTGACCACTGARGCACAGCATCACAGGGAGATGGTTAGGCCTCCGGATAACTGCGGGTGGECC
TGACTGATGTCAGGCCGTCCACAAGAGGTGGAGGAGTAGAGTCTTCTCTAAACTCCCCCGGGGAAAGGGAGATTCCCTTTCCCGGTATGCT
ARGTAGCGGGTGTTTTTCCTTGACACTGACGCTACCGCTAGACCACGGTTGGGTCCGCTTGGCARCGGGCCTCTTCCCAGATGCTGGCGTT
ACCGCTAGACCARGGAGCCCTCTAGTGGCCTTGTCCGGGCTTAACAGAAGGCTCTCACTCTTGTCTTCTGGTCACTT

HUMAN SEQUENCE - mRNA (SEQ ID NO:5)

GTARTACTTAATTACCTTCTAATAATTGGAGCAGAAGATGAACCCAACTAATCCTTTCAGTGGGCAGCAGCCTAGTGCTTTTTCGGCGTCT
TCTAGTAATGTAGGAACACTTCCATCTARGCCGCCATTTCGATTTGGTCAACCTTCTCTTTTTGGACARAACAGTACCTTATCTGGGAAGA
GCTCGGGATTTTCACAGGTATCCAGCTTTCCAGCGTCTTCTGGAGTAAGTCATTCCTCTTCAGTGCAAACATTAGGGTTCACCCARACCTC
AAGTGTTGGACCCTTTTCTGGACTTGAGCACACTTCCACCTTTGTGGCTACCTCTGGGCCTTCAAGT TCATCTGTGCTGGCARACACAGGA
TTTAGTTTTARATCACCCACCAGTGTTGGCGCTTTCCCAAGCACTTCTGCTTTTGGACAAGAAGCTGGAGAAATAGTGAACTCTGETTTTG
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GGAAAACAGAATTCAGCTTTAAACCTCTGGAAAATGCAGTGTTCAAACCAATACTGGGGGCTGAATCTGAGCCAGAGAAAACCCAGAGCCA
AATTGCTTCTGGGTTTTTTACATTTTCCCACCCAATTAGTAGTGCACCTGGAGGCCTGGCCCCTTTCTCTTTTCCTCAAGTAACAAGTAGT
TCAGCTACCACTTCAAATTTTACCTTTTCAAAACCTGTTAGTAGTAATAATTCATTATCTGCCTTTACCCCTGCTTTGTCAAACCAAAATG
TAGAGGAAGAGAAGAGAGGACCTAAGTCAATATTTGGAAGTTCTAATAATAGCTTCAGTAGCTTCCCTGTATCATCTGCGGTTTTGGGCGA
ACCTTTCCAGGCTAGCAAAGCAGGTGTCAGGCAGGGGTGTGAAGAAGCTGTTTCCCAGGTGGAACCACTTCCCAGCCTAATGAAAGGACTG
AAAAGGAAGGAGGACCAGGATCGCTCCCCAAGGAGACATGGCCACGAGCCAGCAGAAGATTCGGATCCTCTGTCCCGGGGCGATCATCCTC
CAGACAAACGACCTGTCCGCCTGAATCGACCCCGGGGAGGTACTTTATTTGGTCGGACGATACAGGATGTTTTCAAAAGCAATAAGGAAGT
AGGTCGTCTGGGCAACAAGGAGGCCAAAAAGGAAACTGGCTTTGTTGAGTCTGCAGAAAGTGACCACATGGCTATCCCAGGAGGGAATCAG
TCTGTCCTGGCACCTTCCCGGATTCCAGGTGTGAATAAAGAGGAAGAAACTGAAAGTAGAGAGAAGAAAGAAGATTCTCTAAGAGGAACTC
CGGCGCGTCAGAGTAACAGAAGCGAGAGCACAGACAGTCTTGGGGGCTTGTCTCCCTCTGAAGTCACAGCCATCCAGTGCAAGAACATCCC
TGACTACCTCAACGACAGGACCATTCTGGAGAACCATTTTGGCAAAATTGCTAAAGTGCAGCGCATCTTTACCAGGCGCAGCAAAAAGCTT
GCAGTGGTACATTTCTTTGATCATGCATCTGCAGCCCTGGCTAGAAAGAAGGGGAAAAGTTTGCATAAAGACATGGCTATCTTTTGGCACA
GGAAGAAAATAAGCCCCAATAAGAAACCCTTTTCCCTGAAGGAGAAGAAACCAGGTGACGGTGAAGTCAGCCCGAGCACAGAGGATGCACC
CTTTCAGCACTCTCCTCTTGGCAAGGCCGCAGGGAGGACTGGTGCTAGCAGCCTCCTGAATAAAAGCTCTCCAGTGAAGAAGCCAAGTCTT
CTAAAGGCCCACCAATTCGAGGGAGACTCTTTTGACTCAGCCTCCGAGGGCTCCGAGGGCCTCGGGCCATGTGTGCTCTCCCTCAGTACCC
TGATAGGCACTGTGGCTGAGACATCCAAGGAGAAGTACCGCCTGCTTGACCAGAGAGACAGGATCATGCGGCAAGCTCGGGTGAAGAGAAC
CGATCTGGACAAAGCGAGGACTTTTGTTGGCACCTGCCTGGATATGTGTCCTGAGAAGGAGAGGTACATGCGGGAGACCCGTAGCCAGCTG
AGCGTGTTCGAAGTGGTCCCAGGGACTGACCAGGTGGACCACGCAGCAGCTGTGAAAGAGTACAGTCGGTCCTCGGCGGATCAGGAGGAGC
CCCTGCCCCACGAGCTGCGGCCCTTGCCAGTGCTCAGCAGGACCATGGACTACCTGGTGACCCAGATCATGGACCAGAAGGAGGGCAGCCT
GCGGGATTGGTATGACTTCGTGTGGAACCGCACGCGTGGCATACGGAAGGATATCACGCAGCAGCACCTCTGTGACCCCCTGACGGTGTCC
CTGATTGAGAAGTGCACCCGGTTTCACATCCACTGTGCCCACTTCATGTGTGAGGAGCCCATGTCCTCCTTTGATGCCAAGATCAATAATG
AGAACATGACCAAGTGCCTGCAGAGCCTGAAGGAGATGTACCAGGACCTGAGAAACAAGGGTGTCTTCTGTGCCAGCGAAGCGGAGTTCCA
GGGCTACAATGTTCTGCTCAGTCTCAACAAGGGAGACATCCTAAGAGAAGTACAACAGTTCCATCCTGCTGTTAGAAACTCATCTGAGGTG
AAATTTGCTGTTCAGGCTTTTGCTGCATTGAACAGTAATAATTTTGTGAGATTTTTCAAACTGGTCCAGTCAGCTTCTTACCTGAACGCTT
GTCTTTTACACTGTTACTTCAGTCAGATCCGCAAGGATGCTCTCCGGGCGCTCAACTTTGCGTACACGGTGAGCACACAGCGATCTACCAT
CTTTCCCCTGGATGGTGTGGTGCGCATGCTGCTGTTCAGAGACTGTGAAGAGGCCACCGACTTCCTCACCTGCCACGGCCTCACCGTTTCC
GACGGCTGTGTGGAGCTGAACCGGTCTGCATTCCTGGAACCAGAGGGATTATCCAAGACCAGGAAGTCGGTGTTTATTACTAGGAAGCTGA
CGGTGTCAGTCGGGGAAATTGTGAACGGAGGGCCATTGCCCCCCGTCCCTCGTCACACCCCTGTGTGCAGCTTCAACTCCCAGAACAAGTA
CATCGGGGAGAGCCTGGCCGCGGAGCTGCCCGTCAGCACCCAGAGACCCGGCTCCGACACAGTGGGCGGAGGGAGAGGAGAGGAGTGTGGT
GTAGAGCCGGATGCACCCCTGTCCAGTCTCCCACAGTCTCTACCAGCCCCTGCGCCCTCACCAGTGCCTCTGCCTCCTGTCCTGGCACTGA
CCCCGTCTGTGGCGCCCAGCCTCTTCCAGCTGTCTGTGCAGCCTGAACCACCGCCTCCAGAGCCCGTGCCCATGTACTCTGACGAGGACCT
GGCGCAGGTGGTGGACGAGCTCATCCAGGAGGCCCTGCAGAGGGACTGTGAGGAAGTTGGCTCTGCGGGTGCTGCCTACGCAGCTGCCGCC
CTGGGTGTTTCTAATGCTGCTATGGAGGATTTGTTAACAGCTGCAACCACGGGCATTTTGAGGCACATTGCAGCTGAAGAAGTGTCTAAGG
AAAGAGAGCGAAGGGAGCAGGAGAGGCAGCGGGCTGAAGAGGAAAGGTTGAAACAAGAGAGAGAGCTGGTGTTAAGTGAGCTGAGCCAGGG
CCTGGCCGTGGAGCTGATGGAACGCGTGATGATGGAGTTTGTGAGGGAAACCTGCTCCCAGGAGTTGAAGAATGCAGTAGAGACAGACCAG
AGGGTCCGTGTGGCCCGTTGCTGTGAGGATGTCTGTGCCCACTTAGTGGACTTGTTTCTCGTGGAGGAAATCTTCCAGACTGCAAAGGAGA
CCCTCCAGGAGCTTCAGTGCTTCTGCAAGTATCTACAGCGGTGGAGGGAAGCTGTCACAGCCCGCAAGAAACTGAGGCGCCAAATGCGGGC
TTTCCCTGCTGCGCCCTGCTGCGTGGACGTGAGCGACCGGCTGAGGGCGCTGGCGCCCAGCGCAGAGTGCCCCATTGCTGAAGAGAACCTG
GCCAGGGGCCTCCTGGACCTGGGCCATGCAGGGAGATTGGGCATCTCTTGCACCAGGTTAAGGCGGCTCAGAAACAAGACAGCTCACCAGA
TGAAGGTTCAGCACTTCTACCAGCAGCTGCTGAGTGATGTGGCATGGGCGTCTCTGGACCTGCCATCCCTCGTGGCTGAGCACCTCCCTGG
GAGGCAGGAGCATGTGTTTTGGAAGCTGGTGCTGGTGTTGCCGGATGTAGAGGAGCAGTCCCCAGAGAGTTGTGGCAGAATTCTAGCAAAT
TGGTTAAAAGTCAAGTTCATGGGAGATGAAGGCTCAGTGGATGACACATCCAGCGATGCTGGTGGGATTCAGACGCTTTCGCTTTTCAACT
CACTTAGCAGCAAAGGGGATCAGATGATTTCTGTTAACGTGTGTATAAAGGTGGCCCATGGCGCCCTCAGTGATGGTGCCATTGATGCTGT
GGAGACACAGAAGGACCTCCTGGGAGCCAGTGGGCTCATGCTGCTGCTTCCCCCCAAAATGAAGAGTGAGGACATGGCAGAGGAGGACGTG
TACTGGCTGTCGGCCTTGCTGCAGCTCAAGCAGCTCCTGCAGGCTAAGCCCTTCCAGCCTGCGCTTCCTCTGGTGGTTCTTGTGCCTAGCC
CAGGAGGGGACGCCGTTGAGAAGGAAGTAGAAGATGGTCTGATGCTACAGGACTTGGTTTCAGCTAAGCTGATTTCAGATTACACTGTTAC
CGAGATCCCTGATACCATTAATGATCTACAAGGTTCAACTAAGGTTTTGCAAGCAGTGCAGTGGCTGGTTTCCCACTGCCCCCATTCCCTT
GACCTCTGCTGCCAGACTCTCATTCAGTACGTCGAAGACGGGATTGGCCATGAGTTTAGTGGCCGCTTTTTCCATGACAGAAGAGAGAGGC
GTCTGGGCGGTCTTGCTTCTCAGGAGCCTGGCGCCATCATTGAGCTGTTTAACAGTGTGCTGCAGTTCCTGGCTTCTGTGGTGTCCTCTGA
ACAGCTGTGTGACCTGTCCTGGCCTGTCACTGAGTTTGCTGAGGCAGGGGGCAGCCGGCTGCTTCCTCACCTGCACTGGAATGCCCCAGAG
CACCTGGCCTGGCTGAAGCAGGCTGTGCTCGGGTTCCAGCTTCCGCAGATGGACCTTCCACCCCTGGGGGCCCCCTGGCTCCCCGTGTGCT
CCATGGTTGTCCAGTACGCCTCCCAGATCCCCAGCTCACGCCAGACACAGCCTGTCCTCCAGTCCCAGGTGGAGAACCTGCTCCACAGAAC
CTACTGTAGGTGGAAGAGCAAGAGTCCCTCCCCAGTCCATGGGGCAGGCCCCTCGGTCATGGAGATCCCATGGGATGATCTTATCGCCTTG
TGTATCAACCACAAGCTGAGAGACTGGACGCCCCCCCGGCTTCCTGTTACATCAGAGGCGCTGAGTGAAGATGGTCAGATATGTGTGTATT
TTTTTAAAAACGATTTGAAAAAATATGATGTTCCTTTGTCGTGGGAACAAGCCAGGTTGCAGACGCAGAAGGAGCTACAGCTGAGAGAGGG
ACGTTTGGCAATAAAGCCTTTTCATCCTTCTGCAAACAATTTTCCCATACCATTGCTTCACATGCACCGTAACTGGAAGAGGAGCACAGAG
TGTGCTCAAGAGGGGAGGATTCCCAGCACAGAGGATCTGATGCGAGGAGCTTCTGCTGAGGAGCTCTTGGCGCAGTGTTTGTCGAGCAGTC
TGCTGCTGGAGAAAGAAGAGAACAAGAGGTTTGAAGATCAGCTTCAGCAATGGTTGTCTGAAGACTCAGGAGCATTTACGGATTTAACTTC
CCTTCCCCTCTATCTTCCTCAGACTCTAGTGTCTCTTTCTCACACTATTGAACCTGTGATGAAAACATCTGTAACTACTAGCCCACAGAGT
GACATGATGAGGGAGCAACTGCAGCTGTCAGAGGCGACAGGAACGTGTCTAGGCGAACGACTAAAGCACCTGGAAAGGCTGATCCGGAGTT
CAAGGGAAGAGGAAGTTGCCTCTGAGCTCCATCTCTCTGCGCTGCTAGACATGGTGGACATTTGAGCAGCCTGACCTGTGGGGAGGGGGTC
TCTCCCGAAGAGTTTCTGTTTTTACTCAAAATAATGTTATTCTCAGATGCTTGATGCACTGTTGGAAATGTGATTAATTTAATCATGCAGA
TAAACCATTTAAATGTC

HUMAN SEQUENCE ~ CODING (SEQ ID NO:6)

ATGAACCCAACTAATCCTTTCAGTGGGCAGCAGCCTAGTGCTTTTTCGGCGTCTTCTAGTAATGTAGGAACACTTCCATCTAAGCCGCCAT
TTCGATTTGGTCAACCTTCTCTTTTTGGACAAAACAGTACCTTATCTGGGAAGAGCTCGGGATTTTCACAGGTATCCAGCTTTCCAGCGTC
TTCTGGAGTAAGTCATTCCTCTTCAGTGCAAACATTAGGGTTCACCCAAACCTCAAGTGTTGGACCCTTTTCTGGACTTGAGCACACTTCC
ACCTTTGTGGCTACCTCTGGGCCTTCAAGTTCATCTGTGCTGGGAAACACAGGATTTAGTTTTAAATCACCCACCAGTGTTGGGGCTTTCC
CAAGCACTTCTGCTTTTGGACAAGAAGCTGGAGAAATAGTGAACTCTGGTTTTGGGAAAACAGAATTCAGCTTTAAACCTCTGGAAAATGC
AGTGTTCAAACCAATACTGGGGGCTGAATCTGAGCCAGAGAAAACCCAGAGCCAAATTGCTTCTGGGTTTTTTACATTTTCCCACCCAATT
AGTAGTGCACCTGGAGGCCTGGCCCCTTTCTCTTTTCCTCAAGTAACAAGTAGTTCAGCTACCACTTCAAATTTTACCTTTTCAAAACCTG
TTAGTAGTAATAATTCATTATCTGCCTTTACCCCTGCTTTGTCAAACCAAAATGTAGAGGAAGAGAAGAGAGGACCTAAGTCAATATTTGG
AAGTTCTAATAATAGCTTCAGTAGCTTCCCTGTATCATCTGCGGTTTTGGGCGAACCTTTCCAGGCTAGCAAAGCAGGTGTCAGGCAGGGG
TGTGAAGAAGCTGTTTCCCAGGTGGAACCACTTCCCAGCCTAATGAAAGGACTGAAAAGGAAGGAGGACCAGGATCGCTCCCCAAGGAGAC
ATGGCCACGAGCCAGCAGAAGATTCGGATCCTCTGTCCCGGGGCGATCATCCTCCAGACAAACGACCTGTCCGCCTGAATCGACCCCGGGG
AGGTACTTTATTTGGTCGGACGATACAGGATGTTTTCAAAAGCAATAAGGAAGTAGGTCGTCTGGGCAACAAGGAGGCCAAAAAGGAAACT
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GGCTTTGTTGAGTCTGCAGAAAGTGACCACATGGCTATCCCAGGAGGGAATCAGTCTGTCCTGGCACCTTCCCGGATTCCAGGTGTGAATA
AAGAGGAAGAAACTGAAAGTAGAGAGAAGAAAGAAGATTCTCTAAGAGGAACTCCGGCGCGTCAGAGTAACAGAAGCGAGAGCACAGACAG
TCTTGGGGGCTTGTCTCCCTCTGAAGTCACAGCCATCCAGTGCAAGAACATCCCTGACTACCTCAACGACAGGACCATTCTGGAGAACCAT
TTTGGCAAAATTGCTAAAGTGCAGCGCATCTTTACCAGGCGCAGCAAAAAGCTTGCAGTGGTACATTTCTTTGATCATGCATCTGCAGCCC
TGGCTAGAAAGAAGGGGAAAAGTTTGCATAAAGACATGGCTATCTTTTGGCACAGGAAGAAAATAAGCCCCAATAAGAAACCCTTTTCCCT
GAAGGAGAAGAAACCAGGTGACGGTGAAGTCAGCCCGAGCACAGAGGATGCACCCTTTCAGCACTCTCCTCTTGGCAAGGCCGCAGGGAGG
ACTGGTGCTAGCAGCCTCCTGAATAAAAGCTCTCCAGTGAAGAAGCCAAGTCTTCTAAAGGCCCACCAATTCGAGGGAGACTCTTTTGACT
CAGCCTCCGAGGGCTCCGAGGGCCTCGGGCCATGTGTGCTCTCCCTCAGTACCCTGATAGGCACTGTGGCTGAGACATCCAAGGAGAAGTA
CCGCCTGCTTGACCAGAGAGACAGGATCATGCGGCAAGCTCGGGTGAAGAGAACCGATCTGGACAAAGCGAGGACTTTTGTTGGCACCTGC
CTGGATATGTGTCCTGAGAAGGAGAGGTACATGCGGGAGACCCGTAGCCAGCTGAGCGTGTTCGAAGTGGTCCCAGGGACTGACCAGGTGG
ACCACGCAGCAGCTGTGAAAGAGTACAGTCGGTCCTCGGCGGATCAGGAGGAGCCCCTGCCCCACGAGCTGCGGCCCTTGCCAGTGCTCAG
CAGGACCATGGACTACCTGGTGACCCAGATCATGGACCAGAAGGAGGGCAGCCTGCGGGATTGGTATGACTTCGTGTGGAACCGCACGCGT
GGCATACGGAAGGATATCACGCAGCAGCACCTCTGTGACCCCCTGACGGTGTCCCTGATTGAGAAGTGCACCCGGTTTCACATCCACTGTG
CCCACTTCATGTGTGAGGAGCCCATGTCCTCCTTTGATGCCAAGATCAATAATGAGAACATGACCAAGTGCCTGCAGAGCCTGAAGGAGAT
GTACCAGGACCTGAGAAACAAGGGTGTCTTCTGTGCCAGCGAAGCGGAGTTCCAGGGCTACAATGTTCTGCTCAGTCTCAACAAGGGAGAC
ATCCTAAGAGAAGTACAACAGTTCCATCCTGCTGTTAGAAACTCATCTGAGGTGAAATTTGCTGTTCAGGCTTTTGCTGCATTGAACAGTA
ATAATTTTGTGAGATTTTTCAAACTGGTCCAGTCAGCTTCTTACCTGAACGCTTGTCTTTTACACTGTTACTTCAGTCAGATCCGCAAGGA
TGCTCTCCGGGCGCTCAACTTTGCGTACACGGTGAGCACACAGCGATCTACCATCTTTCCCCTGGATGGTGTGGTGCGCATGCTGCTGTTC
AGAGACTGTGAAGAGGCCACCGACTTCCTCACCTGCCACGGCCTCACCGTTTCCGACGGCTGTGTGGAGCTGAACCGGTCTGCATTCCTGG
AACCAGAGGGATTATCCAAGACCAGGAAGTCGGTGTTTATTACTAGGAAGCTGACGGTGTCAGTCGGGGAAATTGTCAACGGAGGGCCATT
GCCCCCCGTCCCTCGTCACACCCCTGTGTGCAGCTTCAACTCCCAGAACAAGTACATCGGGGAGAGCCTGGCCGCGGAGCTGCCCGTCAGC
ACCCAGAGACCCGGCTCCGACACAGTGGGCGGAGGGAGAGGAGAGGAGTGTGGTGTAGAGCCGGATGCACCCCTGTCCAGTCTCCCACAGT
CTCTACCAGCCCCTGCGCCCTCACCAGTGCCTCTGCCTCCTGTCCTGGCACTGACCCCGTCTGTGGCGCCCAGCCTCTTCCAGCTGTCTGT
GCAGCCTGAACCACCGCCTCCAGAGCCCGTGCCCATGTACTCTGACGAGGACCTGGCGCAGGTGGTGGACGAGCTCATCCAGGAGGCCCTG
CAGAGGGACTGTGAGGAAGTTGGCTCTGCGGGTGCTGCCTACGCAGCTGCCGCCCTGGGTGTTTCTAATGCTGCTATGGAGGATTTGTTAA
CAGCTGCAACCACGGGCATTTTGAGGCACATTGCAGCTGAAGAAGTGTCTAAGGAAAGAGAGCGAAGGGAGCAGGAGAGGCAGCGGGCTGA
AGAGGARAGGTTGAAACARGAGAGAGAGCTGGTGTTAAGTGAGCTGAGCCAGGGCCTGGCCOTGGAGCTGATGGAACGCGTGATGATGGAG
TTTGTGAGGGAAACCTGCTCCCAGGAGTTGAAGAATGCAGTAGAGACAGACCAGAGGGTCCGTGTGGCCCGTTGCTGTGAGGATGTCTGTG
CCCACTTAGTGGACTTGTTTCTCGTGGAGGAAATCTTCCAGACTGCAAAGGAGACCCTCCAGGAGCTTCAGTGCTTCTGCAAGTATCTACA
GCGGTGGAGGGAAGCTGTCACAGCCCGCAAGAAACTGAGGCGCCAAATGCGGGCTTTCCCTGCTGCGCCCTGCTGCGTGGACGTGAGCGAC
CGGCTGAGGGCGCTGGCGCCCAGCGCAGAGTGCCCCATTGCTGAAGAGAACCTGGCCAGGGGCCTCCTGGACCTGGGCCATGCAGGGAGAT
TGGGCATCTCTTGCACCAGGTTAAGGCGGCTCAGAAACAAGACAGCTCACCAGATGAAGGTTCAGCACTTCTACCAGCAGCTGCTGAGTGA
TGTGGCATGGGCGTCTCTGGACCTGCCATCCCTCGTGGCTGAGCACCTCCCTGGGAGGCAGGAGCATGTGTTTTGGAAGCTGGTGCTGGTG
TTGCCGGATGTAGAGGAGCAGTCCCCAGAGAGTTGTGGCAGAATTCTAGCAAATTGGTTAAAAGTCAAGTTCATGGGAGATGAAGGCTCAG
TGGATGACACATCCAGCGATGCTGGTGGGATTCAGACGCTTTCGCTTTTCAACTCACTTAGCAGCAAAGGGGATCAGATGATTTCTGTTAA
CGTGTGTATAAAGGTGGCCCATGGCGCCCTCAGTGATGGTGCCATTGATGCTGTGGAGACACAGAAGGACCTCCTGGGAGCCAGTGGGCTC
ATGCTGCTGCTTCCCCCCAAAATGAAGAGTGAGGACATGGCAGAGGAGGACGTGTACTGGCTGTCGGCCTTGCTGCAGCTCAAGCAGCTCC
TGCAGGCTAAGCCCTTCCAGCCTGCGCTTCCTCTGGTGGTTCTTGTGCCTAGCCCAGGAGGGGACGCCGTTGAGAAGGAAGTAGAAGATGG
TCTGATGCTACAGGACTTGGTTTCAGCTAAGCTGATTTCAGATTACACTGTTACCGAGATCCCTGATACCATTAATGATCTACAAGGTTCA
ACTAAGGTTTTGCAAGCAGTGCAGTGGCTGETTTCCCACTGCCCCCATTCCCTTGACCTCTGCTGCCAGACTCTCATTCAGTACGTCGAAG
ACGGGATTGGCCATGAGTTTAGTGGCCGCTTTTTCCATGACAGAAGAGAGAGGCGTCTGGGCGGTCTTGCTTCTCAGGAGCCTGGCGCCAT
CATTGAGCTGTTTAACAGTGTGCTGCAGTTCCTGGCTTCTGTGGTGTCCTCTGAACAGCTGTGTGACCTGTCCTGGCCTGTCACTGAGTTT
GCTGAGGCAGGGGGCAGCCGGCTGCTTCCTCACCTGCACTGGAATGCCCCAGAGCACCTGGCCTGGCTGAAGCAGGCTGTGCTCGGGTTCC
AGCTTCCGCAGATGGACCTTCCACCCCTGGGGGCCCCCTGGCTCCCCGTGTGCTCCATGGTTGTCCAGTACGCCTCCCAGATCCCCAGCTC
ACGCCAGACACAGCCTGTCCTCCAGTCCCAGGTGGAGAACCTGCTCCACAGAACCTACTGTAGGTGGAAGAGCAAGAGTCCCTCCCCAGTC
CATGGGGCAGGCCCCTCGGTCATGGAGATCCCATGGGATGATCTTATCGCCTTGTGTATCAACCACAAGCTGAGAGACTGGACGCCCCCCC
GGCTTCCTGTTACATCAGAGGCGCTGAGTGAAGATGGTCAGATATGTGTGTATTTTTTTAAAAACGATTTGAAAAAATATGATGTTCCTTT
GTCGTGGGAACAAGCCAGGTTGCAGACGCAGAAGGAGCTACAGCTGAGAGAGGGACGTTTGGCAATAAAGCCTTTTCATCCTTCTGCAAAC
AATTTTCCCATACCATTGCTTCACATGCACCGTAACTGGAAGAGGAGCACAGAGTGTGCTCAAGAGGGGAGGATTCCCAGCACAGAGGATC
TGATGCGAGGAGCTTCTGCTGAGGAGCTCTTGGCGCAGTGTTTGTCGAGCAGTCTGCTGCTGGAGAAAGAAGAGAACAAGAGGTTTGAAGA
TCAGCTTCAGCAATGGTTGTCTGAAGACTCAGGAGCATTTACGGATTTAACTTCCCTTCCCCTCTATCTTCCTCAGACTCTAGTGTCTCTT
TCTCACACTATTGRACCTGTGATGAARACATCTGTAACTACTAGCCCACAGAGTGACATGATGAGGGAGCAACTGCAGCTGTCAGAGGCGA
CAGGAACGTGTCTAGGCGAACGACTAAAGCACCTGGAAAGGCTGATCCGGAGTTCAAGGGAAGAGGAAGTTGCCTCTGAGCTCCATCTCTC
TGCGCTGCTAGACATGGTGGACATTTGA
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Examples

Example 1 mRNA Expression Analysis of MCM3AP in Bréasf Cancer Samples

MRNA was prepared from breast cancer samples as by standard procedures as are known
in the art. Gene expression was measures by quantitative PCR on the ABI 7900HT Sequence
Detection System using the 5' nuclease (TagMan) chemistry. This chemistry differs from
standard PCR by the addition of a dual-labeled (reporter and quencher) fluorescent probe
which anneals between the two PCR primers. The fluorescence of the reporter dye is
guenched by the quencher being in close proximity. During thermal cycling, the 5'
nuclease activity of Tag DNA polymerase cleaves the annealed probe and liberates the
reporter and quencher dyes. An increase in fluorescence is seen, and the cycle number in
which the fluorescence increases above background is related to the starting template

concentration in a log-linear fashion.

For data analysis, expression level of the target gene was normalized with the expression
level of a house keeping gene. The mean level of expression of the housekeeping gene
was subtracted from the mean expression level of the target gene. Standard deviation
was then determined. In addition, the expression level of the target gene in cancer tissue

is compared with the expression level of the target gene in normal fissue.

As shown in Figure 1, MCM3AP was generally down-regulated in breast cancer samples

that were examined.
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CLAIMS

We claim:

1. A recombinant nucleic acid comprising a nucleotide sequence selected from the

group consisting of the sequences outlined in Table 1.

2. A host cell compirising the recombinant nucleic acid of claim 1.

An expression vector compirising the recombinant nucleic acid according to claim

4, A host cell comprising the expression vector of claim 3.

5. . Arecombinant protein comprising an amino acid sequence encoded by a nucleic
acid sequence comprising a sequence selected from the group consisting of the

sequences outlined in Table 1.

é. A method of screening drug candidates comprising:

a) providing a cell that expresses a carcinoma associated (CA) gene comprising a
nucleic acid sequence selected from the group consisting of the sequences outiined in
Table 1 or fragment thereof;

b) adding a drug candidate to said cell; and

c) determining the effect of said drug candidate on the expression of said CA

gene.

7. A method according to claim é wherein said determining comprises comparing the
level of expression in the absence of said drug candidate to the level of expression in the

presence of said drug candidate.

8. A method of screening for a bioactive agent capable of binding to an CA protein
(CAP), wherein said CAP is encoded by a nucleic acid comprising a nucleic acid
sequence selected from the group consisting of the sequences outlined in Table 1, said
method comprising:

a) combining said CAP and a candidate bioactive agent; and

b) determining the binding of said candidate agent to said CAP.
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9. A method for screening for a bioactive agent capable of modulating the activity
of an CA protein {CAP), wherein said CAP is encoded by a nucleic acid comprising a
nucléic acid sequence selected from the group consisting of the sequences outlined in
Table 1, said method comprising:
a) combining said CAP and a candidate bioactive agent; and
b) determining the effect of said candidate agent on the bioactivity of said
- CAP.

10. A method of evaluating the effect of a candidate carcinoma drug comprising:

a) administering said drug to a patient;

b) removing a cell sample from said patient; and

c) determining alterations in the expfession or activation of a gene comprising a
nucleic acid sequence selected from the group consisting of the sequences outlined in
Table 1.

11. A method of diagnosing carcinoma comprising:

a) determining the expression of one or more genes comprising a nucleic acid
sequence selected from the group consisting of the sequences outlined in Table 1, in a first
fissue type of a first individual; and

b) comparing said expression of said gene(s) from a second normal tissue type from
said first individual or a second unaffected individual;

wherein a difference in said expression indicates that the first individual has carcinoma.

12. A method for inhibiting the activity of a CA protein (CAP), wherein said CAP is
encoded by a nucleic acid comprising a nucleic acid sequence selected from the group
consisting of the sequences outlined in Table 1, said method compyrising binding an
inhibitor to said CAP.

13. A method of treating carcinomas comprising administering to a patient an inhibitor
of an CA protein (CAP), wherein said CAP is encoded by a nucleic acid comprising a
nucleic acid sequence selected from the group consisting of the sequences outlined in
Table 1.

14. A method of neufralizing the effect of an CA protein (CAP), wherein said CAP is

encoded by a nucleic acid comprising a nucleic acid sequence selected from the group
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consisting of the sequences ouilined in Table 1, comprising contacting an agent specific

for said CAP protein with said CAP protein in an amount sufficient to effect neutralization.

15. A polypeptide which specifically binds to a protein encoded by a nucleic acid
comprising a nucleic acid selected from the group consisting of the sequences outlined in
Table 1,

16. A polypeptide according fo claim 15 comprising an antibody which specifically
binds to a protein encoded by a nucleic acid comyprising a nucleic acid sequence

selected from the group consisting of the sequences outlined in Table 1.

17. A biochip comprising one or more nucleic acid segments selected from the group

consisting of a nucleic acid of the sequences outlined in Table 1 or fragments thereof.

18. A method of diagnosing carcinoma or a propensity to carcinoma by sequencing

atleast one CA gene of an individual.
19. A method of determining CA gene copy number comprising adding an CA gene

probe to a sample of genomic DNA from an individual under conditions suitable for
hybridization.
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