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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, fled 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 fo novel sequences for use in diagnosis and freatment 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
fumor suppressor genes.

There are a number of viruses known to be invalved in human cancer as well as in ‘animal
cancer. Of particular interest here are viruses that do not contain o‘ncogenes themselves;
these are slow-transforming retroviruses. They induce tumors by integrating info 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 to the
identification of a number of new profooncogenes.

With respect to lymphoma and leukemia, murine leukemia retrovirus (MuLV), such as SL3-3
or Akv, is a potent inducer of tumors when inoculated into susceplible newbom mice, or
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when carried in the germline. A number of sequences 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.

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

Accordingly, it is desirable that the invention provide sequences involved in cancer and
in particular in oncogenesis and breast cancer.

SUMMARY OF THE INVENTION

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 treatment
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

5.
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adding a drug candidate to 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 to the level of expression in the
presence of the drug candidate.

The present invention also provides a method for screening a drug candidate for
carcinoma comprising:

a) providing a cell that expresses a MCM3AP gene comprising a nucleic acid
sequence selected from the group consisting of SEQ ID NOS: 4-6;

b) adding a drug candidate to said cell; and

¢) determining the effect of the drug candidate on the expression of the
MCM3AP gene, wherein the determining comprises comparing the level of expression
of the MCM3AP gene in the absence of the drug candidate to the level of expression of
the MCM3AP gene in the presence of the drug candidate and, wherein an increase in
expression of the MCM3AP gene in the presence of the drug candidate is an indication
that the drug candidate is a drug candidate for carcinoma.

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.,

The present invention also provides a method of screening for a bioactive agent for
carcinoma, said bioactive agent capable of binding to an MCM3AP protein, wherein
said MCM3AP protein is encoded by a nucleic acid comprising a nucleic acid sequence
selected from the group consisting of SEQ ID NOS: 4-6, said method comprising:

a) combining said MCM3AP protein and a candidate bioactive agent; and

b) determining the binding of said candidate agent to said MCM3AP protein,
wherein binding of said candidate agent to said MCM3AP protein indicates that the
candidate agent is a candidate agent for carcinoma.

6-
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The present invention also provides a method for screening for a bioactive agent for
carcinoma, said bioactive agent capable of modulating the activity of MCM3AP
protein, wherein said MCM3AP protein is encoded by a nucleic acid comprising a
nucleic acid sequence selected from the group consisting of SEQ ID NOS: 4-6, said
method comprising:

a) combining said MCM3AP protein and a candidate bioactive agent; and

b) determining the effect of said candidate agent on an activity of said
MCM3AP protein, wherein the determining comprises comparing the level of the
activity of the MCM3AP protein in the presence of the candidate bioactive agent to the
level of the activity of the MCM3AP protein in the absence of the candidate bioactive
agent, wherein an increase in the level of activity of the MCM3AP protein in the
presence of the candidate bioactive agent is an indication that the candidate bioactive
agent is a bioactive agent for carcinoma.

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 healthy
individual.

The present invention also provides a method of evaluating in vitro the effect of a
candidate carcinoma drug comprising:

a) obtaining a cell sample from a patient who has been administered the drug;
and

b) determining alterations in the expression or activation of an MCM3AP gene
in the cell sample relative to a control sample, wherein the gene comprises a nucleic
acid sequence selected from the group consisting of SEQ ID NOS: 4-6, wherein an
increase in expression or activity in the cell sample is an indication that the drug is a
candidate carcinoma drug.

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

7-




2003225826 24 Jan 2008

15

20

25

30

35

The present invention also provides a method for inhibiting the activity of MCM3AP
protein in vitro, wherein said MCM3AP protein is encoded by a nucleic acid
comprising a nucleic acid sequence selected from the group consisting of SEQ ID
NOS: 4-6, said method comprising binding an inhibitor to said MCM3AP protein
wherein the inhibitor is an antibody or antisense molecule.

The present invention also provides a method of treating a cell in vitro comprising
contacting the cell with an inhibitor of an MCM3AP protein, wherein said MCM3AP
protein is encoded by a nucleic acid comprising a nucleic acid sequence selected from
the group consisting of SEQ ID NOS: 4-6, wherein the inhibitor is an antibody or
antisense molecule.

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,

The present invention also provides a method of neutralizing the effect of an MCM3AP
protein in vitro, wherein said MCM3AP protein is encoded by a nucleic acid
comprising a nucleic acid sequence selected from the group consisting of SEQ ID
NOS: 4-6, comprising contacting an agent specific for said MCM3AP protein with said
MCM3AP protein in vitro in an amount sufficient to effect neutralization, wherein the

agent is an antibody or antisense molecule.

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.

The present invention also provides a biochip when used in the methods of the invention,
said biochip comprising one or more nucleic acid segments selected from the group
consisting of a nucleic acid sequence selected from the group consisting of SEQ ID
NOS: 4-6 or fragments thereof.

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.

4A
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The present invention also provides a method of diagnosing carcinoma comprising:

a)  determining the expression of one or more MCM3AP genes comprising a
nucleic acid sequence at least 95% sequence identical to a sequence selected from the
group consisting of SEQ ID NOS: 4-6, or a complement thereof, in a first sample
isolated from a first tissue type of a first individual; and

b) comparing said expression of said gene(s) in (a) to:

1) expression of said gene(s) in a second sample, said second sample
comprising a second normal tissue type isolated from the first individual, or

2) expression of said gene(s) in a third sample, said third sample comprising
a normal tissue type isolated from a second normal tissue type from said first individual
or a second unaffected individual;
wherein a decrease in expression in the first sample relative to the second or third
sample indicates that the first individual has carcinoma.

The present invention also provides a method of diagnosing carcinoma in a
patient comprising:

(a) contacting a polynucleotide that hybridizes under highly stringent
conditions to a nucleotide sequence comprising SEQ ID NO: 5 with nucleic acids of a
patient sample under binding conditions suitable to form a duplex; and

(b) comparing the amount of the duplex formed to the amount of duplex formed
when the polynucleotide is contacted with nucleic acids of a non-cancerous control,
wherein decreased levels of the amount of duplex formed upon contacting said
polynucleotide with said nucleic acids of the patient sample compared to the amount of
duplex formed upon contacting said polynucleotide and said nucleic acids of the non-
cancerous control indicates that the patient has carcinoma.

The present invention also provides a method of diagnosing carcinoma or a propensity to
carcinoma by sequencing at least one MCM3AP gene of an individual.

The present invention also provides a method of determining MCM3AP gene copy
number comprising adding an MCM3AP gene probe to a sample of genomic DNA
from an individual under conditions suitable for hybridization wherein the genomic
DNA sample is derived from a carcinoma sample.

4B
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The present invention also provides a method of diagnosing carcinoma comprising
detecting the presence of differential expression of an MCM3AP gene in a patient
sample wherein the presence of differential expression of the MCM3AP gene indicates

that the patient has carcinoma.

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

Throughout this specification the word "comprise", or variations such as "comprises" or
"comprising”, will be understood to imply the inclusion of a stated element, integer or
step, or group of elements, integers or steps, but not the exclusion of any other element,

integer or step, or group of elements, integers or steps.
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 normal 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 tight linkage
between clonally-integrated proviruses and protooncogenes forms "provirus tagging",
in which slow-transforming 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 transduced host protooncogenes or pathogenic trans-
acting viral genes, and thus the cancer incidence must therefore 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
stoichiometries in tumors.

4C

-10-




2003225826 24 Jan 2008

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 termed "carcinoma associated" or "CA" sequences.
In

4D
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o preferred embodiment, the present invention provides nucieic 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 mefhods 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, fongue, salivary gland,
floor of mouth, gum and other mouth, nasopharynx, tonsil, oropharynx, hypopharynx, other
oral/pharynx}; cancers of the digestive system (esophagus; stomach; small intesting; colon
and rectum; anus, anal canal, and anorectum; liver; infrahepatic 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; pleura; frachea, mediastinum, and other respiratery): 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: vaginag;
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 ymphoma], multiple 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 to, 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 fransitional cell carcinoma; Adenocarcinoma, NOS;
Gastrinoma, malignant; Cholangiocarcénoma: 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, Amcligndm‘; Branchiolo-
alveolar adenocarcinoma-Papillary adenocarcinoma, NOS; Chromophaobe carcinoma;

Acidophil carcinoma; Oxyphilic adenocarcinoma; Basophil corcinoma; Clear cell

12-
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adenocarcinoma, NOS; Granular cell. carcinoma; Follicular adenocarcinoma, NOS;
Papillary and follicular adenocarcinoma; Nonencapsulating sclerosing carcinoma;
Adrenal corlical 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;
Mucincus adenocarcinomo; Signet ring cell carcinoma; Infilirafing duct carcinoma;
Medullary carcinoma, NOS; Lobular carcinoma; Inflammatory carcinoma; Paget”s disease,
mammatry; Acinar cell carcinoma; Adenosquamous carcinoma; Adenocarcinoma w/
squamous metaplasia; Thymoma, malignant; Ovarian stromal fumeor, malignant; Thecoma,
malignant; Granulosa cell fumor, malignant; Androblastoma, malignant; Sertoli cell
carcinoma; Leydig cell tumor, malignant; Lipid cell fumer, malignant; Paraganglioma,
malignant; Extira-mammary paraganglioma, malignant; Pheochromocytoma;
Glomangiosarcoma; Malignant melanoma, NOS; Amelanotic melanoma; Superficial
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; Mullerian mixed tumor;
Nephroblastoma; Hepatoblastoma; Carcinosarcoma, NOS; Mesenchymoma, malignant;
Brenner tumor, malignant; Phyllodes fumor, malignant; Synovial sarcoma, NOS;
Mesothelioma, malignant; Dysgerminoma; Embryonal carcinoma, NOS; Teratoma,
malignant, NOS; Struma ovarii, malignant; Choriocarcinoma; Mesonephroma, malignant:
Hemangiosarcoma; Hemangioendothelioma, malignant; Kaposi's sarcoma;
Hemangiopericytoma, malignant; Lymphangiosarcoma; Osteosarcoma, NOS;
Juxtacortical osteosarcoma; Chondrosarcoma, NOS; Chendroblastoma, malignant;
Mesenchymal chondrosarcoma; Giant cell tumor of bone; Ewing's sarcoma; Odontogenic
tumor, malignant; Ameloblastic odontosarcoma; Ameloblastoma, malignant; Ameloblastic
fibrosarcoma; Pinealoma, malignant; Chordoma; Glioma, malighant; Ependymoma, NOS;
Astrocytoma, NOS; Protoplasmic astrocytoma; Fibrillary astrocytoma; Astroblastoma:
Glioblastoma, NOS; Oligodendroglioma, NOS; Cligodendroblastoma: Primitive
neuroectodermal; Cerebellar sarcoma, NOS; Ganglioneuroblastoma; Neuroblastoma, NOS;
Retinoblastoma, NOS; Olfactory neurogenic tumor; Meningioma, malignant;
Neurofibrosarcoma; Neurlemmoma, malignant; Granular cell tumor, malignant; Malignant
lymphoma, NOS; Hodgkin's disease, NOS; Hodgkin's; paragranuloma, NOS; Malignant
lymphoma, small ymphocytic; Malighant lymphoma, large cell, diffuse; Malignant

6
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lymphoma, foliicular, 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 leukemia; Monocytic leukemia, NOS; Mast cell leukemic;
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 tevel), 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 mammails, including rodents {rats, mice, hamsters, guinea pigs,
etc.), primates, farm animals (including sheep, goats, pigs. cows, horses, efc). Insome
cases, prokaryotic CA sequences may be useful. CA sequences from other organisms may
be obtained using the techniques outiined below.

CA sequences can include both nucleic acid and amino acid sequences. In a prefered
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 linecr 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 undersiood 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 vive celiutar 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.

Simiiarly, 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 cll
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 isclated protein is unaccompanied
by at least some of the matefial with which it is normally associated in its naturail 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 total protfein, 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 aninducible promoter or high expression promoter, such that the protein is made at
increased concentration levels. Alternatively, the protein may be.in a form not normailly
found in nature, as in the addition of an epitope tag or amino acid substitutions, insertions

and deletions, as discussed below.

In ¢ preferred 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 two
nucleotides covalently linked together. A nucleic acid of the present invention will
generally 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 alfernate backbones, comprising, for examplé,
phosphoramidate (Beaucage et al., Tetrahedron 49(10}:1925 (1993) and references therein;
Letsinger, J. Org. Cham. 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 (1994), all of
which are incorporated by reference). Other analog nucleic acids include those with
posifive 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; Mesmageker et al., Bioorganic & Medicinal Chem. Lett. 4:395
[1994); Jeffs et al., J. Biomolecular NMR 34:17 (1924); 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 é 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) pp169-174). Several nucleic acid analogs are
described in Rawls, C & E News June 2, 1997 page 35. All of these references are 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
haif-ife of such molecules in physiological environments for use in anti-sense applications

or as proles 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 naturdlly occuning nucleic acids and
analogs can be made; altematively, mixtures of different nucleic acid analogs, and

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

The nucleic acids may be single siranded or double stranded, as specified, or contain
partions 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 aiso 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, efc. As used herein, the term "nucleoside”

9
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includes nucleotides and nucleoside and nuclectide analogs, and modified nuclecsides
such as amino modified nuclecsides. In addition, *nuclecside” includes hon-naturally
occeurming analog 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
seguence homology fo 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 sampiles.

The CA sequences outlined herein comprise the insedion sites for the virus. In general, the
refrovirus can cause carcinomas in three basic ways: first of all, by inserting upsfream of a
normally silent host gene and activating it (e.g. promoter inserfion); 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 inserfion 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 to normal
fissue of the same differentiation stage. "Up-regulation” as used herein means of 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 ot least 1000% being especially
preferred.

In a preferred embodiment, CA sequences are those that are down-regulatedin
carcinomnas; that is, the expression of these genes is lower in carcinoma tissue as
compared o normal | tissue of the same differentiation stage. “Down-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 ot least 1000%
being especially preferred.
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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 tissue of the
same differentiation stage. "Aliered CA sequences” as used herein refers to sequences

which are truncated, contain insertions or contain point mutations.

CA proteins of the present invention may be classified as secreted proteins,
transmembrane proteins or intracellular proteins.

In a preferred embodiment the CA protein is an intracellular protein. Intracellular proteins
may be found in the cytoplasm and/or in the nucleus. Intraceliular proteins are involved in
all aspects of cellular function ond 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 activily, protein phosphatase activity, protease activity, nucleofide cyclase
activity, polymerase activity and the like. Infracellular proteins also serve as docking
proteins that are involved in organizing complexes of proteins, or targeting protfeins fo
various subcellular localizations, and are involved in maintaining the structural infegrity 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 fo 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 targets. SH3 domains bind o
proline-rich targets. In addition, PH domains, tetraticopeptide repeats and WD domains fo
name only a few, have been shawn to mediate protein-protfein interactions. Some of
these may also be involved in binding to phospholipids or other second messengers. As wil
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 associate.

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

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

11
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may have an intracellular domain, an exiraceliular domain, or both. The intracellular
domdins of such proteins may have a number of functions including those dready
described for infracellular proteins. For example, the infracellular domain may have
enzymatic activity and/or may serve as a binding site for additional proteins. Frequently
the intracellular domain of tfransmembrane 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.

Transmembrane proteins may contain from one to many fransmembrane domains. For
example, receptor tyrosine kinases, ceriain cytokine receptors, receptor guanylyl cyclases
and receptor serine/threonine protein kinases contain a single transmembrane domain.
However, various other proteins including channels and adenylyl cyclases contain
numerous fransmembrane domains. Many important cell surface receptors are classified as
"seven fransmembrane 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 transporters,
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 fransmembrane 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

transmembrane domains within the protein may be predicted.

The extracellular domains of fransmembrane proteins are diverse; however, conserved
motifs are found repeatedly among various exiracellular domains. Conserved structure
and/or functions have been ascribed to different extracellular motifs. For exampie,
cytokine receptors are characterized by a cluster of cysteines and & WSXWS (W=
tryptophan, 5= serine, X=any amino acid) (SEQ ID NO:7) motif. Immunoglobulin-ike
domains are highly conserved. Mucin-like domains may be involved in cell adhesion and

leucine-tich repeats participate in protein-protein interactions.

Many extracellular 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 adencsine
and the like. For example, growth factors such as EGF, FGF and PDGF are circulating
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 inferactions. Cell-associated ligands can be tethered to the cell for
example via a glycosylbhosphdﬁdylinosi‘rol {GPI) anchor, or may themselves be
fransmembrane proteins. Exiracellulor domains also associate with the extraceliular martrix
and contribute fo the mainfenance of the cell siructure.

CA proteins that are fransmembrane are parficularly preferred in the present invention as
they are good targets for immunotherapeutics, as are described herein. In addition, as

outlined below, fransmembrane proteins can be also useful in imaging madaiifies.

It will also be appreciated by those in the art that a ransmembrane protein can be made
soluble by removing transmembrcane sequences, for example through recombinant
methods. Furthermore, fransmembrane proteins that have been made soluble can be
made 1o 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 1o the secretory pathway. Secreted proteins are
involved in numeraus 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
autocrine 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
dltering numerous aspects of physiology. CA proteins that are secreted proteins are
parficulary 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
seguence homology fo the CA sequences outlined herein. Such homology can be based
upen the overall nucleic acid or amino acid sequence, and is gensrally determined as
outlined below, using either homology programs or hybridization conditions.

13
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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
defermine 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 fo the comrect sequence. This homology will be determined
using standard techniques known in the art, including, but not limited to, the local
homology algorithm of Smith & Waterman, Adv. Appl. Math. 2:482 (1981). by the homology
dlignment dlgorithm of Needleman & Wunsch, J. Mol. Bicl. 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
Genefics Software Package, Genetics Computer Group, 575 Science Drive, Madison, WI),
the Best Fit sequence program described by Devereux et al., Nucl. Acid Res. 12:387-3%5
(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. 1t
can also plot a tree showing the clustering relationships used to create the alignment.
PILEUP uses o simplification of the progressive alignment method of Feng & Doolittle, J. Mol.
Evol. 35:351-360 (1987); the method is similar fo 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 welghied 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 obfained from Altschul et .,
Methods in Enzymology, 266: 460-480 {1996); hiip://blast.wustl]. WU-BLAST-2 uses several
search parometers, 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 $2 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 inferest is being
searched; however, the values may be adjusted fo increase sensifivity. A % amino acid
sequence identity value is determined by the number of matching idenfical 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
intfroduced 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 overlop 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 tﬁcn‘ 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 nuclecsides 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 identfified in the figures, or their complernents, are considered CA
sequences. High siringency 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 dl., both of which are hereby incorperated by
reference. Stringent conditions are sequence-dependent and will be different in different
circumstances. Longer sequences hybridize specifically at higher temperatures. An
extensive guide 1o 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 Tmis the temperciure
{under defined ionic strength, pH and nucleic acid conceniration) 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 10 8.3 and the femperature is at least about 30°C for short probes (e.g. 10 fo
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 stiingent 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 profooncogene. "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 pravided 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, ifs 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 fo
identify and isolate other CA nucleic acids, for example additional coding regions. If can
also be used as a "precursor” nucleic acld 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 attached io
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biochips to be used in screening and diagnostic methods, as ouilined below, or for
administration, for example for gene therapy and/or antisense applications. Alternafively,
the CA nucleic acids that include coding regions of CA proteins can be put into expression
vectors for the expression of CA praoteins, again either for screening purposes or for
administrafion 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 desighed to be substantially
complementary to the CA nucleic acids, i.e. the target sequence (either the target
sequence of the sample or to other probe sequences, for example in sandwich assays),
such that hybridization of the farget 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 inferfere with hybridizcﬁon between the target
sequence and the single stranded nucleic acids of the present invention. However, if the
number of mutations is so great that no hybridization can occur under even the least
stingent of hybridization conditions, the sequence is not a complementary target
sequence. Thus, by “substantially complementary” herein is meant that the probes cre
sufficiently complementary to the target sequences to hybridize under normal reaction

conditions, particulary high stingency conditions, as outlined herein.

A nucleic acid probe is generally single siranded but can be partially single and partiailly
double stranded. The sirandedness of the probe is dictated by the structure, composition,
and properties of the target sequence. In generdl, the nucleic acid probes range from
about 8 to about 100 bases fong, with from albout 10 to about 80 bases being preferred,
and from about 30 to 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 efther
overlapping probes or probes to different sections of the target being used. That is, two,
three, four or more probes, with three being prefemrad, 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
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to a solid support in a wide variety of ways. By “immobilized" and grammatical equivalents
herein is meant the association or binding befween 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, streptavidin to 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 atleast one bond, including sigma bonds, pi bonds and
coordination bonds. Covalent bonds can be formed directly 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. Immokbilization may also involve
o 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 fo the biochip, or con be directly synthesized

on the biochip.

The biochip comprises a suitable solid substrate. 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
thase in the art, the number of possible substrates are very large, and include, but are not
limited to, glass and modified or functiondlized 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, carlbon, 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 to,
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 cafalog, 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 art, and then
ottached 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 infernal nucleoside.

In an additional embodiment, the immobilization to the solid support may be very streng,
yet nen-covalent. For example, biotinylated cligonucleofides can be made, which bind to
surfaces covalently coated with streptavidin, resulting in attachment.

Alternctively, the oligonucleotides may be synthesized on the surface, as is known in the
art. For example, photoactivation techniques utilizing photopolymerization compounds
and technigues are used. In a preferred embodiment, the nucleic acids can be
synthesized in sifu, 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 to the solid-phase technology represented by biochip arrays, gene expression
can also be quantified using liquid-phase arrays. One such system is kinetic polymerase
chain reaction (PCR). Kinetic PCR allows for the simultaneous amplification and ’
quanfification of specific nucleic acid sequences. The specificity is derived from synthetic
oligonucleotide primers designed to preferentially adhere to single-stranded nucleic acid
sequences bracketing the target site. This pair of oligonuclectide primers form specific,
non-covalently bound complexes on each strand of the target sequence. These
complexes facilitate in vifro franscription of double-stranded DNA in opposite arientations.
Temperature cycling of the reaction mixture creates a continuous cycle of primer binding,
transcription, 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 concomitant increase in the fluorescent signal. Sequence specific probes, such as
used with TagMan® technology, consist of a fluorochrome anda quenching 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 resuiting in sighal dequenching. The
probe signaling method can ke more specific than the intercalating dye methed, but in
each case, signal strength is proportional to the dsDNA product produced. Each type of
quanfification method can be used in multi-well liquid phase arrays with each well
representing primers and/or probes specific fo nucleic acid sequences of interest. When
used with messenger RNA preparations of fissues or cell lines, and an array of probe/primer
reactions can simultaneously 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 embodimérﬂ, 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 franscriptional and translational regulatory nucleic acid
operably linked to the nucleic acid encoding the CA protein. The term "control
sequences' refers fo 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 cn operator sequence, and a
riboseme binding site. Eukaryctic 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
pariicipates in the secretion of the polypepiide; a promoter or enhancer is operably linked
o a coding sequence if it affects the franscription of the sequence; or a ribosome binding
site is operably linked fo a coding sequence if it is positioned so as to facilitate franslation.
Generally, "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
franslational regulatory nucleic acid will generally be appropriate fo 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 ssquences are

known in the art for a variety of host cells.

In genercl, the transcriptional and transiational regulatory sequences may include, but are
not limited to, promoter sequences, ribosomol 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. Hylbrid 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 maintainedin
two organisms, for example in mammalian or insect cells for expression and in
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 o selectable
marker gene fo 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 hast cell transformed
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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 embadiments, the timing of the harvest is important. For exampile, the baculoviral
systems used in insect cell expression are lyfic viruses, and fhus harvest fime selection can
be crucial for product yield.

Appropriate host cells include yeast, bacteria, archaebacteria, fungi, and insect, plant
and animal cells, including mammalian cells. Of partficular interest are Drosophiia
melanogaster cells, Saccharomyces cerevisioge and other yeasts, E. coli, Bacillus subtilis, $f9
cells, C129 celis, 293 cells, Neurospora, BHK, CHO, COS, Hela cells, THP1 cellline (a

macrophage cell line) and human cells and cell lines.

In o preferred embodiment, the CA proteins are expressed in mammalicn 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, frdnscripﬁon termination and polyadenylation sequences recognized
by mammalian cells are regulatory regions located 3' fo the translation stop codon and
thus, fogether with the promoter elements, flank the coding sequence. Examples of

franscription terminator and polyadenlytion signals include those derived form SV40.

The methods of introducing exogenous nucleic acid info mammalion hosts, as well as other
hosts, is well known in the art, and will vary with the host cell used. Techniques include
dextran-mediated transfection, calcium phosphate precipitation, polybrene mediated
transfection, profoplast fusion, electroporation, viral infection, encapsulation of the

polynucleotide(s) in liposomes, and direct microinjection of the DNA into nuclei.

22

-29-




WO 03/079977 PCT/USO3/08071

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 frp and lac promoter
sequences. Furthermore, a bactetial promoter can include naturally occuning promoters
of non-bacterial origin that have the ability to bind bacterial RNA polymerase and initiate
franscription. In addition to a functioning promoter sequence, an efficient ribosome
binding site is desirable. The expression vector may also include a signal pepfide sequence
that provides for secrefion of the CA protein in bacteric. The protein is either secreted into
the growth media {gram-positive bactetia) 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 selectoble marker gene to allow for the
selection of bacterial strains that have been fransformed. Suitable selection genes include
genes which render the bacteria resistant to drugs such as ompicillih, chloramphenicol,
erythromycin, kanamycin, neomycin and tefracycline. Selectable markers also include
biosynthetic genes, such as those in the histidine, fryptophan and leucine bicsynthetic
pathways. These components are assembled info expression vectors. Expression vectors for
bacteria are well known in the art; and include vectors for Bacillus subtilis, E. coli,
Streptococcus cremoris, and Sireptococcus lividans, among others. The bacterial
expression vectors are fransformed into bacterial host cells using technigues 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
fransformation 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 Yarowia
lipolytica.

The CA protein may dlso be made as a fusion protein, using techniques wel known in the
art. Thus, for example, for the creation of monoclonal antibodies. If the desired epitope is
small, the CA profein may be fused to a canier protein to 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 peplide may be linked to other nucleic acid for expression purposes.

In one embodiment, the CA nucleic acids, proteins and antibodies of the invention are
labeled. By "labeled" herein is meant that a compound has at least one element, isotope
or chemical compound attached to enable the detection of the compound. In general,
labels fall into three classes: ) isofopic labels, which may be radioactive or heavy isotopes;
b) immune labels, which may be antibodies or antigens; and ¢) colered 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 2H,
14C, 32P, 35§, or 126, 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 to the label may be employed, including those methods described by Hunter et
al., Nature, 144:945 (1962); David et dl., 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. "Profein” in this sense includes
proteins, polypeptides, 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 enfire gene and verifying ifs
frame and omino acid sequence, or by comparing it to known sequences to search for
homology to provide a frame, assuming the CA protein has homology o 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 defaulf. This results 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 $8%. As for nucleic acids, homology in this context means sequence
similority or identity, with identity being preferred. This homology will be determined using
standard techniques 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 type 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 proieins 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 af least one amino acid substifution, 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 peptide.

Also included in an embodiment of CA proteins of the present invention are amino acid
seguence 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 nucleotides in the DNA encoding the CA protein, using cassette or PCR
mutagenesis or other techniques well known in the art, o produce DNA encoding the
variont, and thereafter 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 occuring allelic or interspecies variation of the CA protein amino acid
sequence. The variants typically exhibit the same qudiitative biological activity as the
naturally occurring analogue, although variants can dlso be selected which have modified

characteristics as will be more fully outlined below.

While the site or region for infroducing 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 ¢ 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. Techniques for making substitution mutations at
predetermined sites in DNA having a known sequence qbre 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 fo 20 amino acids, although considerably larger insertions may be
tolerated. Deletions range from about 1 o about 20 residues, although in some cases

deletions may be much larger.

Substitutions, deletions, insertions or any combination thereof may be used to arive at a
final derivative. Generally 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 chaort:

Chart |
Original Residue Exemplary Substitutions
Ala Ser
Arg Lys
Asn Gln, His
Asp GClu
Cys Ser
Gln Asn
Glu Asp
Gly Pro
His Ash, Gln
lle Leu, Val
Leu lle, Val
Lys Arg, GIn, Glu
Met Leu, lle
Phe Met, Leu, Tyr

26

-33-




WO 03/079977 PCT/USO3/08071

Ser Thr

Thr Ser

Trp Tyr

Tyr Trp, Phe
Val lle, Leu

Substantial changes in function or immunologicatl 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 polypeptide
backbone in the area of the alteration, for example the clpha-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 cre expected fo 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 hydrophebic residue, e.g. leucyl, isoleucyl,
phenylalanyl, valyl or alanyl; {b) a cysteine or proline is substituted for {or by) any other
residue; [c} a residue having on electropositive side chain, e.g. lysyl, arginyl, or histidyl, is
substituted for {or by) an electronegative residue, e.g. glutamyl or aspartyl; or (d) a residue
having a bulky side chain, e.g. phenylalanine, is substituted for {or by) one not having a

side chain, e.g. glycine.

The variants typically exhibit the same qualitative biclogical activity and will elicit the same
immune response as the naturally-occuring analogue, although variants aiso are selected
to modify the characteristics of the CA proteins as needed. Altematively, 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. Derivatizafion 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 agenis include, e.g., 1,1-bis(diazoacetyl)-2-

phenylethane, glutaraldehyde, N-hydroxysuccinimide esters, for example, esters with 4-
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azidosdlicylic acid, homobifunctional imidoesters, including disuccinimidy! 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.

COther modifications include deamidation of glutaminyl and asparaginyl residues fo the
corresponding glutamyl and aspartyl residues, respectively, hydroxylation of proline and
lysine, phosphorylation of hydroxyl groups of seryl, threonyl or 1yros§(| 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.

Anather 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 patiem” is intended for purposes herein fo mean deleting
one or more carbohydrate moieties found in native sequence CA polypeplide, 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 aliering the
amino acid sequence thereof. The dlteration 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 dltered 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

franslate 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 moiefies prasent on the CA polypeptide may be accomplished
chemically or enzymaticailly 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 Hakimudadin, et al., Arch. Biochem.
Biophys., 259:52 (1987) and by Edge et dl., Anal. Biochem., 118:131 {1981). Enzymatic
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cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a
variely 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 to 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; 4,496,689;
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 polypeptide fused to another, heterologous polypepfide 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 epitope to which an anti-
tag anfibody can selectively kind. , The epitope tag is generally placed af the amino-or
carboxyl-terminus of the CA polypeptide, although internal fusions may also be tolerated 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 polypeptide to be readily purified by affinity purification using an anti-
tag antibody or another type of affinity malrix that binds fo the epitope tag. Inan
alternative embodiment, the chimeric molecule may comprise ¢ fusion of an CA
polypeptide with an immuncglobulin or a particular region of an immunoglobulin. Fora
bivalent form of the chimeric molecule, such a fusion could be fo 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 polypepfide and ifs antibody 12CAS [Field et al., Mol. Cell. Biol., 8:2159-2165 {1988)];
the c-myc tag and the 8F9, 3C7, 6E10, G4, B7 and 9E10 antibodies thereto [Evan et al.,
Molecular and Cellular Biology. 5:3610-3616 (1985)1; and the Herpes Simplex virus
glycoprotein D (gD) fag and its antibody [Paborsky et al., Protein Engineering, 3(6):547-553
{1990)1. Other tag polypeptides include the Flag-peptide [Hopp et al., 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., 264:15163-15164 (1991)]; and the 17
‘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
sequences include the unique areas of the CA nucleic acid sequence. Asis generally
known in the art, preferred PCR primers are from about 15 fo about 35 nucleotides 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, etc.

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 hersin.

In a preferred embodiment, the invention provides CA anfibodies. In a preferred
embodiment, when the CA protein is fo be used o generate antibadies, for exampile for
immunotherapy, the CA protein should share at least ene epitope or determinant with the
fulllength 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, anfibodies made to a smaller CA protein will be able to bind to the
fulllength 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 ferm "antibedy" includes antibody fragments, as are known in the
art, including Fab, Fabs, 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 cre known fo the skilled artisan. Polyclonal
anfibodies can be raised in @ 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 multiple subcutaneous or infraperitonsal
injections. The immunizing agent may include o protein encoded by a nucleic acid of the
figures or fragment thereof or a fusion protein thereof. It may be useful fo conjugate the
immunizing agent fo a protein known o be immunogenic in the mammal being
immunized. Examples of such immunogenic proteins include but are not limited o keyhale
limpet hemocyanin, serum allbumin, bovine thyroglobulin, and soybean frypsin inhibitor.
Examples of adjuvants which may be employed include Freund's complete adjuvant and
MPL-TDM adjuvant (monophosphoryl Lipid A, syn‘rhe’ric trehalose dicorynomycolate). The
immunization protocol may be selected by one skilled in the art without undue

experimentation.

The antibodies may, altematively, be monoclonal anfibodies. Monoclonal antibodies 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 iypicdlly 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. Generadlly, 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 lymphocytes are
then fused with an immortalized cell line using a suitable fusing agent, such as polyethylene
glycol, 1o form a hybridoma cell [Goding, Monoclonal Antibodies: Principles and Practice,
Academic Press, (1986) pp. 59-103]. Immortalized cell lines are usually transformed
mammoalian cells, particularly myeloma cells of rodent, bovine and human origin. Usually,
rat or mouse myeloma cell lines are employed. The hybridoma cells may be cultured in a
suitable culture medium that preferably contains one or more substances that inhibit the
growih or survival of the unfused, immortalized cells. For example, if the parental cells lack
the enzyme hypoxanthine guanine phosphoribosy! fransferase (HGPRT or HPRT), the culture
medium for the hybridomas typically will include hypoxanthine, aminopterin, and
thymidine ("HAT medium”), which substances prevent the growth of HGPRT-deficient cells.

In one embediment, the antibodies are bispecific antibodies. Bispecific antibodies are
monoclonal, preferably human or humanized, antibodies that have binding specificities for
atleast two different antigens. In the present case, one of the binding specificities is for a
protfein encoded by a hucleic 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 to CA are capable of reducing or eliminating
the biological function of CA, as is described below. That is, the addifion of anti-CA
antibedies {either polyclonal or preferably menoclonal) fo CA (or cells containing CA) may
reduce or eliminate the CA activity. Generally, ot least a 25% decrease in acfivily is
preferred, with at least about 50% being particulary preferred and about a 95-100%
decrecase being especially preferred.

In a preferred embodiment the antibodies to the CA proteins are humanized antibodies.
Humanized forms of non-human (e.g., muring) antibodies are chimeric melecules of
immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab',
F(ab')2 or other antigen binding subsequences of antibodiss) 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 {doner 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 coresponding non-human residues. Humanized
antibodies may also comprise residues which are found neither in the recipient antibody
nor in the imported CDR or framework sequencss. In general, the humanized antibody will
comprise substantially gll of at least one, and typically two, variable domains, in which all
or substantially all of the CDR regions correspond to those of a non-human immunoglobulin
and all 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., Nature, 321 :522-525 (1986); Rischmann et al., Nature,
332:323-329 (1988); and Presta, Curr, Op. Struct. Biel., 2:593-596 (1992)].

Methods for humanizing non-human antibodies are well known in the art. Generally, a
humanized antibedy has one or more amino acid residues introduced info it from a source
which is non-human. These non-human amino acid residues are often referred to as import
residues, which are lypically 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 o non-human
species. In practice, humanized anfibodies are typically human antibodies in which some
CDR residues and possibly some FR residues are substituted by residues from analogous sites

in rodent antibodies.

Human anfibodies can also be produced using various techniques 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 Boerner et al.
are also available for the preparation of human monoclonal antibodies [Cole et al.,
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p. 77 {1985) and Boerer et al., J.
Immunol., 147(1):86-25 (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 cbserved, 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. §,545,807; 5,545,806; 5,56%,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 (1994);
Neuberger, Nature Biotechnology 14, 826 {1996); Lonberg and Huszar, Intern. Rev. Immunol.
13 6593 (1995).

By immunotherapy is meant freatment of a carcinoma with an antibody raised agginst an
CA protein. As used herein, immunotherapy can be passive or active. Passive
immunotherapy as defined herein is the passive iransfer of antibody to a recipient
[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 o 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 o be raised into a recipient, or contacting the recipient with a nucleic acid

capaoble 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, anfibodies used for freatment, bind and prevent
the secreted protein from binding fo its receptor, thereby inactivating the secrefed CA

protein.

In another preferred embodiment, the CA protein fo which antibodies are raised is o
fransmembrane protein. Without being bound by theory, antibodies used for treatment,
bind the extracellular domain of the CA protein and prevent it from binding fo other
proteins, such as circulafing ligands or cell-associated molecules. The antibody may cause
down-regulation of the tfransmembrane CA protein. As wil 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 extracellulor domain of the CA protein.
The antibody is also an antagonist of the CA protein. Further, the antibody 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 anfibody may dlso sensitize the cell to cytotoxic agents, including, but not limited to
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 fransmembrane CA protein.

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

CA protein. In another ospecf 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 also be a cytotoxic agent. In this
method, targeting the cytotoxic agent to tumor fissue or cells, results in a reduction in the
number of afflicted cells, thereby reducing sympioms associated with carcinomas,
including lymphoma or breast cancer. Cytotoxic agents are numerous and varied and
include, but are not limited fo, cytotoxic drugs or toxins or active fragments of such foxins.
Suitable toxins and their corresponding fragments include diphtheria A chain, exotoxin A
chain, ricin A chain, abrin A chain, curcin, crofin, phenomycin, enomycin and the like.

Cytotoxic agents also include radiochemicals made by conjugating radioisotopes to
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antibodies raised against CA proteins, or binding of a radionuclide to a chelating agent
that has been covalently attached fo the antibody. Targeting the therapeutic moiety to
transmembrane CA proteins not only serves o increase the local concentiration of
therapeutic moiety in the carcinoma of inferest, 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 infracellular 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
individuai 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 antibodies bind to the protein with a binding constant in the
range of at least 104- 10-6 M1, with a preferred range being 107 - 10 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, offinity, and reverse-phase HPLC
chromatography, and chromatofocusing. For example, the CA protein may be purified
using ¢ standard anti-CA antibody column. Ulircfiliration and dicfiltration 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 hecessary.

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

number of applications.

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

the carcinoma phenotype; that is, the expression levels of genes in normal tissue and in
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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 parficular gene similarly
expressed, the evaluation of a number of genes simultaneously allows the generafion 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 fo both
qudlitative as well as quantitative differences in the genes temporal and/or celluiar
expression patterns within and among the cells. Thus, a differentially expressed gene can
qudlitaiively 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 fo another state. As is apparent to the skilled artisan, any
comparison of two or more states can be made. Such a quadlifatively regulated gene will
exhibit an expression pattern within a state or cell type which is detectable by standard
feclhniques 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 transcript,
or downregulated, resulting in a decreased amount of franscript. The degree to which
expression differs need only be large enough to quantify via standard characterization
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 af least about 50%, more
preferably af least about 100%, more preferably at least about 150%, more preferably, at
least about 200%, with from 300 to ot least 1000% being especially preferred.

As will be appreciated by those in the art, this may be done by evaluation at either the
gene franscript, or the protein level; that is, the amount of gene expression may be
monitored using nucleic acid probes fo the DNA or RNA equivalent of the gene transcript,
and the quantification of gene expression levels, or, dltematively, 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
to CA genes, i.e. those identified as being important in a particular carcinoma phenotype,
i.e., breast cancer or ymphoma, con be evaluated in a diagnostic test specific for that

carcinoma.

In a prefered 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 fo biochips as outlined

herein for the detection and quantification of CA sequencesin 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 plurality of the sequences described herein being used in
. other embodiments. In addifion, while solid-phase cxssdys are described, any number of

solution based assays may be done as well.

In a prefered embodiment, both solid and solution based assays may be used fo detect
CA sequences that are up-regulated or down-regulated in carcinomas as compared o
normal fissue. Ininstances 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 defected.
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 transcribed 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
mRNA and includes but is not limited to oligonucleotides, cDNA or RNA. Probes also should
contcin 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 detfection of the mRNA
is performed in situ. In this method pemeabilized cells or tissue samples are contacted
with a deteciably labeled nucleic acid probe for sufficient fime to allow the probe to
hybridize with the target mRNA. Following washing fo remove the non-specifically bound
probe, the label is detected. For example a digoxygenin labeled riboprobe (RNA probe)
thatis complemen’fcr;; to the mRNA encoding a CA protein is detected by binding the
digoxygenin with an anfi-digoxygenin secondary antibody and developed with nifro 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 tissue or patients allows for
a determination or diagnosis of the type of cctrcinomcx.,‘ Numerous methods known to
those of ordinary skill in the art find use in detecting carcinomas. In one embodiment,
anfibodies are used to detect CA proteins. A prefered method separates protfeins 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 immunablotting 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 fo remove non-specific antibody binding, the presence
of the antibody or anfibodies 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 fo the CA profein(s) contains a detectable label. In another
preferred embodiment each one of multiple primary anfibodies 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 techniques are useful in the invention.

In o 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 somples. As previously described, certain CA proteins are secreted/circulating
molecules. Blood sampiles, 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, immunceblotting
(Westem 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 tissue
arrays is done. For example, arrays of fissue 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 cbove, the CA
probes are attached to biochips for the detection and quantification of CA sequencesin
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 technigques to allow monitoring for expression profile genes after
ireatment with a candidate agent, Ziokarnik, et al., Science 279, 84-8 (1998), Heid. et al.,
Genome Res., 6:986-9%4 (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 methads 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 ¢n an individual gene or protein level or by evaluating the effect of drug candidates
on ¢ “gene expression profile”. In a preferred embodiment, the expression profiles are
used, preferably in conjunction with high throughput screéning techniques fo aflow
monitoring for expression profile genes after treatment with a candidate agent, see

Zlokarnik, supra.

Having identified the CA genes herein, o variety of assays to evaluate the effects of agents
on gene expression may be executed. In a preferred embodiment. assays may be run on
on 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 tumor 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 fumor 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 cltered expression profile, the protein will be detected as outlined herein.

As will be appreciated by those in the art, this may be dene 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, altemnatively, the
level of the gene product itself can be monitored, for example through the use of
antibodies to the CA protein and standard immunoassays. - Alteratively, binding and

bioactivity assays with the protein may be done as oullined 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 quantificafion of CA sequences in a particular cell. The

assays are further described below.

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

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

The term "candidate bioactive agent” or “drug candidate” or grammatical equivalents as
used herein describes any molecule, e.g., protein, oligopeplide, small organic or inorganic
molecule, polysaccharide, polynuclectide, etc., to be tested for bioactive agenis that cre
capable of direcily or indirectly cftering 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 parficularly preferred
embodiment, the candidate agent suppresses a CA phenotype, for example to a normal
tissue fingerprint. Similarly, the candidate agent preferably suppresses a severe CA
phenotype. Generally a pluralily of assay mixiures are run in parallel with different agent
concentrations to obtain a differential response to the various concentrations. Typically,
one of these concenirations serves as a negative control, i.e., at zero concentration or

below the level of detection.

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

as to 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 o 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
compurise: functional groups necessary for structural interaction with proteins, parficularty

hydrogen bonding, and typically include at least an amine, carbonyl, hydroxyl or carboxyl
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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 also found among biomolecules including peptides, saccharides, fatty acids, steroids,
purines, pyrimidines, derivatives, structural analogs or combinations thereof, Particularly

preferred are peptides.

Candidate agenis 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 biomalecules,
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 chemicql
modifications, such as acylation, alkylation, esterification, amidification to produce
structural analogs.

In o prefered embodiment, the candidate bioactive agents are proteins. By “protein”
herein is meant at least two covalently attached amino acids, which includes proteins,
polypeptides, oligopeplides and peptides. The protein may be made up of naturally
occurring amino acids and peplide bonds, or synthetic peptidomimetic structures. Thus
"amino acid", or "peptide residue", as used herein means both naturally occurring and
synthetic amino acids. For example, homo-phenylalanine, cifruline 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-naturally occuning side chains are used, non-amino acid substifuents
may be used, for example to prevent or retard in vive degradations.

In ¢ prefemed embodiment, the candidate bicactive agents are naturally occuming
proteins or fragments of naturally occuring 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 éucaryotic proteins may be made for
screening in the methods of the invention. Particularly preferred in this embodiment are

libraries of bacterial, fungdl, viral, and mammalion 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 pepftides of from about 5
to about 30 amino acids, with from about 5 to about 20 amino acids being preferred, and
from about 7 to about 15 being particularly prefered. The peptides may be digests of
naturally occurring proteins os 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 generate randomized proteins or nucleic acids, to
allow the formation of all or most of the possible combinations over the length of the
sequence, thus forming a library of randomized candidate bicactive proteinaceous
agents.

in one embodiment, the library is fully randomized, with no sequence preferences or
constanis 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, sferiéolly biased (either smaill or large) residues, fowards 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 phasphorylation sites,

etc., or fo 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 occuning nucleic acids, random nucleic acids, or "biased” random nucleic
acids. For example, digests of procaryotic or eucaryotic genomes may be used as is

outlined above for proteins.

In a preferred embodiment, the candidate bicactive 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 adllowed fo 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 techniques. For example, the
sample may be treated to lyse the cells, using known lysis buffers, eleciroporation, 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 vitro franscription with labels
covalently attached fo 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. Alternatively,
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 enzyme. The label also can be a moiety or
compound, such as, an epitope fag or biotin which specifically binds to 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 fo 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 plurdlity 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 stingency conditions as outiined above. The assays are generally run
under shingency conditions which allows formation of the label probe hybridization

complex only in the presence of target. Stringency can be controlled by alfering a step

11

-51-




WO 03/079977 PCT/USO3/08071

parameter that is a thermodynamic variable, including, but not limited to, temperature,
formamide concentration, salt concentration, chaotropic salt concentration pH, organic

solvent conceniration, efc.

These parameters may also be used to contral non-specific binding, as is generally oullined
in U.S. Patent No. 5,681,697. Thus it may be desirable to perform certain steps at higher
stringency conditions o 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,
etc which may be used fo facilitate opfimal 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, anti-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 fo determine the expression levels, and
changes in expression levels as between states, of individual genes, forming a gene
expression profile.

In a prefered embodiment, as for the diagnosis and prognosis applications, having
identified the differentially expressed gene(s) or mutated gene(s) imporiant in any one
state, screens can be run 1o 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 ability to suppress a
CA expression pattern leading to a normal expression pattern, or modulafe a single CA
gene expression profile so as fo 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 fo the agent. Comparing expression: profiles between normal tissue
and agent freated CA fissue revedls genes that are not expressed in normal tissue or CA
fissue, but are expressed in agent treated fissue, 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 freafed cells. In addition, antibodies can be raised against the agent induced

proteins and used fo target novel therapeutics o the treated CA fissue 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 infracellular action, or by
action at the cell surface. In some embodiments, nucleic acid encoding a profeinaceous
candidate agent (i.e. a pebfide) may be put info a viral construct such os a retroviral
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 to the cells, the cells can be washed if
desired and are allowed to incubate under preferably physiclogical 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 af least one gene of the expression profile indicates that the
agent has an effect on CA acfivity. By defining such a signature for the CA phenotype,
screens for new drugs that alfer 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 diifferenticlly
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 fo 24 amino acids long. More
preferably the fragment is a soluble fragment. Preferably, the fragment includes a non-
transmembrane region, In a preferred embodiment, the fragment has an N-terminal Cys
to did in solubility. In one embodiment, the c-terminus of the fragment is kept as a free

acid and the n-ferminus is a free amine to aid in coupling, i.e., fo 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 prefered embodiment, screening is done to alter the biclogical 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 activily of the gene product can be run as is mors 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 o 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
generdl, thisis done as is known in the art. For example, antibodies are generated fo 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 comptise combining a CA protein and a
candidate bioactive agent; and determining the binding of the candidate agent to the
CA profein. Preferred embodiments utilize the human or mouse CA protein, although other
mammgalian proteins may dlso 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.
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Generally, 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 composifion to 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 sultable insoluble supports include microtiter plates, arrays, membrcnes and
beads. These are typically made of glass, plastic (e.g., polystyrene), polysaccharides, nylon
or nitrocellulose, Teflon™, etc. Microtiter plates and arrays are especially convenient
because a large number of assays can be caried out simulianeously, 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 nondifiusable. 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 recsiving 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
bicactive 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 anfibodies,
non-natural binding agents identified in screens of chemical libraries, peptide analogs, etc.
Of particular inferest 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, electrophoretic mobility shift cissays, 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 bicactive agent
Is labeled, and binding determined directly. For example, this may be done by attaching
all or a porticn 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 sireptavidin,
digoxin and antidigoxin etc. 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 af tyrosine positions using 1281, or with
fluorophores. Alternatively, more than one component may be labeled with different
labels; using 129 for the proteins, for example, and a fluorophor for the candidate agents.

In a preferred embodiment, the binding of the candidate bicactive agent is determined
through the use of competitive binding assays. In this embodiment, the competitoris a
binding moiety known to bind to the target molecule {i.e. CA protein), such as an
antibody, peptide, binding partner, ligand, etc. 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 o the protein for a fime 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, to 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 fo the CA protein and thus is copable 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. Altematively, if the
candidate bioactive agent is labeled, the presence of the label on the support indicafes

displacement.

In an dlternative 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 o 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 embaediment, 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 profein and potenticlly modulating ifs 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 prefered 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 conirol
and fest samples are performed in ot least triplicate to obtain statistically significant results.
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
inferactions. 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. Ina
preferred embodiment, methods for screening for a bicactive 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
biclogical 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 dlter its biological or biochemical activity as
defined herein. The methods include both in vitro screening methods, as are generally
oullined 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 biclogical activities,
including, but not limited to, its role in tumorigenesis, including cell division, preferably in
lymphatic tissue, 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 ar mare CA activities.

In o prefered embodiment, the activity of the CA protein is increased; in another préferred
embodiment, the activily 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 prefered in other embodiments.

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

a candidate bioactive agent, as defined above, 1o 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

tested on a plurdlity of cells.

In one aspect, the assays are evaluated in the presence or absence of previous or
subsequent exposure of physiological signals, for example hormones, antibodies, peplides,
anligens, 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 at different stages of the cell cycle
process.

In this way. bioactive agents are identified. Compounds with pharmacological acfivity are

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

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

The method comprises adminisiration 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 o breast cancer carcinorna inhibitor.

In another embodiment, a method of inhibiting tumor growth is provided. The method
comprises administration of a carcinoma cancer inhibitor. In a particulanly 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 fumor growth is provided. The method
comprises adminisiration of a carcinoma cancer inhibitor. In a particulary preferred
embodiment, a method of inhibiting tumor growth in mammary fissue 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 carcinomai is ¢ lymbhoma carcinoma.

In one embodiment, a carcinoma cancer inhibitor is an antibody as discussed above. In
another embodiment, the carcinoma cancer inhibitor is @n antisense molecule. Anfisense
molecules as used herein include antisense or sense oligonucleotides comprising a singe-
stranded nucleic acid sequence (either RNA or DNA) capable of binding fo target mRNA
(sense) or DNA [Gntisenﬁe) sequences for carcinoma cancer molecules. Antisense or sense
oligonucleofides, 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. 48:2652, (1988)
and van der Krol ef al,, BioTechniques 6:958, {1988).

Anfisense molecules may be intfroduced into a cell conteining 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 cytckines, or other ligands that bind o 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 coresponding
molecule or receptor, or block entry of the sense or anlisense oligonucleotide or its
conjugated version into the cell. Altematively, a sense or an antisense oligonucleotide
may be introduced into a cell containing the target nucleic acid sequence by formation
of an oligonucleotide-lipid complex, as described in WO 90/10448, If is understood that the
use of antisense molecules or knock out and knock in models may clso be used in

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

The compounds having the desired pharmacological activity may be administered in
physiologically acceptable carier to ahost, as previously described. The agents may be
administered in a variety of ways, orally, parenterally e.g., subcutaneously,
intraperitonedlly, intravascularly, efc. 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 adlone or in combination with other freatments, i.e., radiation.

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

tablets, pills, suppositcries, 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 con be used to make up compositions containing the therapeutically-active
compounds. Diluents known to the art include agueous media, vegetable and animal oils
and fals. Stabilizing agents, wetiing and emulsifying agents, salts for varying the osmofic
pressure or buffers for securing an adequate pH value, and skin penetfration 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 af 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 dll 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 tissues or different samples of the same tissue. The method
may include comparing the sequence of the sequenced CA gene o 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 fo 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 programs, 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 disecse state, as outlined herein.

In a preferred embodiment, the CA genes are used as probes to determine the numiber of
copies of the CA gene, such as MCM3AP in the genome. For example, some cancers
exhibit chromosomal deletions cr insertions, resulting 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 chromosomail location finds
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use in providing a diagnosis or prognosis in particular when chromosomal abnormallities
such as translocations, and the like are identified in CA gene, such as MCM3AP, loci.

Thus, in one embodiment, methods of modulating CA in cells or organisms are provided. In
one embodiment, the methods comprise administering fo a cell an anti-CA antibody that
reduces or eliminates the biological activity of an endogenous CA protein. Altenatively,
the methods comprise administering to  cell or organism a recombinant nucleic acid
encading a CA protein. 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 sequence is down-regulated in carcinoma, the activity of the CA gene isincreased 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/US93/03848, hereby incorporated by
reference in its entirety. Alternatively, for example when the CA sequence is up-regulated
in carcinoma, the activity 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 antibadies. In a
preferred embodiment, the antibodies are generated to epitopes unique to a CA protein;
that is, the anfibodies show little or no cross-reactivity to other proteins. These anfibodies
find use in a number of applications. For example, the CA antibodies may be coupled to
standard affinity chromatography columns and used to purify CA proteins. The antibodies
may also be used as blocking polypeptides, as outiined 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 wil depend on the
purpose of the freatment, and will be ascertainable by one skilled in the art using known
techniques. Asis known in the arl, adjustments for CA degradation, systemic versus

localized delivery, and rate of new protease synthesis, as well as the age, body weight,

55

-62-




WO 03/079977 PCT/USO3/08071

general health, sex, diet, time of administration, drug interaction and the severity of the
condition may be necessary, and will be ascertainable with routine experimentation by
those skiled in the art.

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

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

The adminisiration of the CA proteins and modulators of the present invention can be
done in a variety of ways as discussed dbove, including, but not limited fo, orally,
subcutaneously, intravenously, intranasally, transdermailly, intraperitonedily, inframuscularly,
intrapulmonary, vaginally, rectally, or infraocularly. In some instances, for example, in the
freatment 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 prefered 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 salis.
"Pharmaceutically acceptable acid addition salt" refers to 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, exalic 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 acceptable base addition salts” include those
derived from inorganic bases such as sodium, potassium, lithium, ammonium, calcium,
magnesium, iron, zinc, copper, manganese, aluminum salis and the like. Parlicularly
preferred are the ammonium, potassium, sodium, calcium, and magnesium salfs. 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, friethylamine, iripropylamine, and ethanolamine.
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The pharmaceuiical compositions may also include one or more of the following: carrier
proteins such as serum albumin; buffers; fillers such as microcrYstuIIine 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
variety of formulations.

In a preferred embodiment, CA protfeins and modulators are administered os therapeutic
agentis, 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 ari.

In o 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 to one of ordinary skill in the
art, and include placing a CA gene or portion of a CA gene under the confrol of a
promoter for expression in a patient with carcinoma. The CA gene used for DNA vaccines
can encode fuilHlength 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 nucleofide sequences
derived from a CA gene. Similarly, it is possible to immunize a patient with a plurdlity of CA
genes or portions thereof as defined herein. Without being bound by theoty, 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 adjuvanis are known to those of ordinary skill in the art and find

use in the invention.
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In another preferred embodiment CA genes find use in generating animal models of
cc:rcihomqs, 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 fechnology 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 targeting vector, will result in the absence of the CA protein. When
desired, tissue-specific expression or knockout of the CA protein may be necessary.

Itis 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, promofers of various sirengths can be employed to express the transgene.
Also, the number of copies of the infegrated 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 ccid 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 identified, but for which there has not been a

name ascribed. The different sequences are assigned the following SEQ 1D Nos:

~ Iable 1 {mouse gene: Mcm3ap; human gene MCMB3AP)
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: §)
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TABLE 1

MOUSE NOMENCLATURE

ICSGNM Mcm3ap
Celera wCG3107
AUMAN NOMENCLATURE
AGNC MCM3AP
Celera hCG401250

MOUSE SEQUENCE - GENOMIC (SEQ ID NO:l)

ACATGGTGGCTCACARCCCTCTGTAATGGGGGATGGEATGTCCTCTTCTGGTGTGTCTGAAGACAGT GEGCAGTGTCCTCATGCATGARATA
GATATTTCTARAGAAGGAGGAGGAGGARAGAAATAATARTAATAATACAGGGCATATACAGGGCTAACAGGAT TGTTCAGCAGGTAARGGT
GCTTGCTCTCARGTCTGATAACTGAGTTTTATTCTCAGGATATGGGCGCTTAGETGETCGTGGTAGGTGACCAACTTCTACAGGTTGGCCT
CTTGCCTCCATTTTTGCATGGGATGTGCCTGGACCCCAGCCCCTETGGCTGGTTAAATGTARTTAARARGAAAATARGARACTGGGCACGE
TGGTGCACATCTTTAGTCCCAGCACTCCAGAGGCAGAGGCCAGCCTGGTCTATATAGTTAGTTCTAAGCCAGCCAGAGTTGCACAGRARAR
CCCTGTCTCTARARACAAACAARACAAACRAAAAAAGGGCTAGAGAGCTGGCTCACTGECIAAGIGL TAGGAGIGCIGLIGC I CAGGTTTAR
GTCATAGTGAAAGAACCTAGTGGAGARACCCCCLACTCAATY TCCEAGT IGGIGIGCACCCARGGAAICACGAGAGALTGT 'GAIGCRAR
CACATGAGGTAGTTTAATGACGGAGCTCCGGGCCGACATGTATCTCACACAGGAGAT TCCGGTTCTCEACCACTAGECTTGARAGCTAGEG
GTTTTTATAGAARLGGGTCTGGEECTEGGEEGAGGAATTGGCGCGETTTCACACGATTGETTCATT TARACATCAGCAGAGTGTATGTGCAG
ATGGACGTAACAGCAGACCATCTGGTTARCAT T TAACCCATGTICIGARGGGT! TAGGGA GCCAGGCCAGTCTGGACATGTCTT
TGCATTCTCTTTATCTTTATGECCAAGCAGCCTCAGGAATGTCTTAATGATGEGCCTGCCCAGGCATETCCTGGCCTGTTCTGCTATGTTC
TCAGTCCCAGGCTTCARAGCTCACARACAACTCTTTGGGCTATTACATGAATCACAGGACTCAAGTTTTATTTTCTTTCAATAGCACCACA
TGGCAATCCACAACTCTCTGTGACTCCAGTTCCAGGATAGTCAATGTCCTCTTCTGACCTCCAAGGGCATCAGGAGTGCACACATAARTAC
ACACAGGCAAGATACTCATACTTATAACATTTTATAATCATARCAAGCGCCCAGCTACATGTGAGGTCCACATGCATGCACGTGGECACTEL
AGGCTGTGTAAGTATGGGTATTTACACACGCTGT TTACAAAGCACTGTTCGCTCCGGCGAGGGTTGGATGET TGCTCTCTCTCCTCCATCTC
CACCCCAGCCCATCAGGTAGAGAAGAATCCATAAAGACAGACCTGTCTTTCAGTGCGCCTTGGGGTGTGGT TCC TTGETTTTC
TTAARAGCACCAGTTAAAGAGCTCACATAATTICCTTCCTAGRTGATGITTCTAACACGATTTTCCTCTCATATGATTATTGATCTIGATAG
AAGGAAGATATTTGGCAGATGTTTGICTCAGATGGCCTGGCAATGCTGGGCTRACARGGAGGRAGTAGCCTGGEGAGCATCCTGGCTCTGE
GAGCACCATCAGCCTCTGGARGCTATGGGAGTETACATGGACCCACCCTCACACACAGTCTTCCCCGTCCCTTTCARGCCTGCTGTCTGAG
GACCACCTGTGGGAGACTAAAGAGTCTGAGCACGCCCTGTAGTGGEC! CCCAGIGACYCAGGGARAAGCLICICCICECCAT
GCCCCTTARCAGTGGTGACAGGGACGCACCAC TG GCACAACT TTACTCTGAGEAGATGLACAGTACGCCCCAGAGATT T TARRGATGGL
TCAAGTGTGTGAGCGGCCAATCCACAGAGTCCATGARACTCTCATCAAGATCACAGGCCCCAGCT GGAGAGATGGCTCAGCGGTTARGAGC
ACTGACTGCTCTTCTGAAGGTCCAGTTCARATCCCAGARAACCACGCAGTGECTCACAACCATCTGTAATGAGATCTGACGCCCTCITCTGE
TTTATCTGAAGACAGCTACAGTGTACTTACATATAATTAATARATCTTTGGGCTGGAGCGAGCAGGGCCGGARCGAGCAGARATCCTARGT
TCAATTCCCAGCAATCACACGATGGCTCACAACCATCTACAGTGTACTCATATACAT AARAATARGTARATC 2 TTTTTTTATTAGSTATTTA
GCTCATTTACATTTCCARTGCTATACCAAAAGTCCCCCATACCCARCTARATCTTTTTTAAMAAT TAAANAACATCACAGGCCCTITCAGEE
AAGTGAGGGACGAAATGRAATCTGGAATAAACACAARGT GAGGAAGCCCCARGTGAGGATGCTGTGCCTCCTGGARCAGGGCAGATAGTGC
CCCCTCAGGCTTGGAGTCATCATAACAATGTGECTGGACTCAGAGACAGCTGCTGACCAACCCACAGATTTAGGGCAGCTGAGCAACAGEC
TGGGRAATGTGGCAGAGCCTTGCCAAGCCTGACAAGATCCTGGRTTCCATGCCCAGAGCTGCARGGTCARACCAAACCARAAACARAAACAR
AARAAAAAAACAAAAARACCCCCCAAAARRCCAAAAAAACCAAAARCCCCACCRAAT TAAACCAGAAATACCAAGCAGAGAAAARGGGAAA
IAGAAAAATGAAGGGCACAGAAGCAGTCATTCCT'I‘AAGGATGCTCAAAGGCGAGGAACCAGTTAGATGGC CGAGAACAAGGGAACAGGCTG
GCATAGETGTATATGCGGGTACACCCAGT GGARACCCTATCTAGGTTCAAGGTCCCTGGCTACCTIGCTGGGARGACTCTCG
TGATCCAGATTTGCACAGACATTTGCATGTTGCTTT GAACTAGACTTCAGGTCACCAGAATTCCATGTTCCAG" CCTTGAGCAGAACTACC
ATGCCTCTAACAGCCAATAGGGGAGCCCCAGTEGCAGGACTACGGTGGCCTGCAGGATGTCAGTCGGATGGCAAGGCTGACAACCAGAGTT
CCATCTCTGGGGACARRATAATARACGAGAGACGACATCTCCCCCCAGCTGACCACCCCACCCCCCGCAGTGGGARATGTGTACCCACACAT
GACACACACCAAATARAATCCTIII T I'EG I "' CGAGACAG TICTCTETETAGCCCTGECTGTCCTGGAACTCACI TR TAG
ACCAGGCTGGCCTCGRRCTCAGAAATCCGLCTECCTETGCCTCCCAAGTGCTGGEACTARAGGCETGTGCCACTACTGCCCTGCTCCARAT
AAAATARAGGTCATCTAAAACAATTACARACAGCAACACAGATGGGGGACACTCCTGACTCTCTGGCCCTAGGAGACAAGETCTGTGGGLT
GICCCGTGGTGTCTGCAGCCAACAGCTTAAGAAAGGCGAGGGCACAAGGTGTCCTTTTGGECTTGCTGETCTGCAGGCGCCTCCTCCTAGG
AGAACAGGCTTCAGTGTTCTGCCACGTTCCTCCCACTTCAGGGAGACAAGGCRATCTGCCCAGACTCTACAGCTAGARACCCARAGARGCA
CAAGASCGTCCATGTTTCTTCTCTTAGAACGCCTGATTCTGCTTACAACAGAGTCCGCATAGATTTCTAATCAGAGTAAGEGCTGACAGGE
ACTTCCTTGGTACTTGETCCACTCACAGAGTGAAGCTGTAGTGTGEGCTGAGECCCTCCAGGGCAACAGGACCAGCAGAGATCCACTGTGG
AGGTAARAAGGCCAGCTTAGGAAGTTTGGGAACGTCATGARACACTTGCCCCTCCAGRACGARGAGGCTAATTAACATTICTCAGRCCTTA
GGGCAGRACTGCCCTGTGGGTEGGGGACACATCCTGCAGGACACCTTCAGACARGGGACGTCCTTGTCACTTCATTCCCTAAAGACCAATCA
GTTTAAN TGCACTGCTCCGCCAATCACGTTGTGCCTAGTTGCTGATGCTCTCTTCTGCCCCTGGARACCATATAARAACTCCCTGAAT
GGGTGCIGEEEETCECCECCICTCCTICGGETCTGEEARGACCCCAGTGCACTGGRACARARATTCCTCTTGCTTTTTGCATCTATTCCGE
CTCCACGTGGTCCACTCAGGGECTCCCTGGTARGCAGAGGCTCCCTGGAGTCTTGE! CGGGACTCTGTCCAACAAGTTCTCTGTC
TCARAGCTCTGTGGCATCAGTAGAGGCCCCTEGCTCAGGEGGTTGEAGCCTAGCTCCCGTGTAGCGEGCTCAGCTCCTCCAGCACCAGCTTCTC
CTGGTTGTACATCTGGAACACAGCAGAGCACRAGCTCT GGEACTCTGGGEACCCTTGTCCCGAGTCCGAGTCCTCCCAGGGTTCACCT
CCLECTIGAAGCCCCCCTAGCCGCTCCLCCAGGLTCTGCACAAGTCTATCAGCAGCACC TGAACAGAGACTCAGAGAGC TGTAGGTAGATGC
ARGATCARAGGACAGGACAGCAGGGAGTGGECTCCCARAGGRAGGGGGAGRAGCTGGGETACACATGGGGCCCAGGGAAGTGTGEEGCAGE
GAGCGAGTGEEECATAGACAGEGCTGEETGGTACCAGAAGCAGACTGCGATCTACTTTTAATTTGAAAAAAAAAGT TCATTCATGGSTGCTG
GAGAGATGGCTCAGCAGTGGAGAGCACTCACTGCTCTCRCAGATCGCCTGEETTCGETTCCCAGCACCCGTAT CAGGAAGCTCACARCCAG
CTGTAGTTCCAGTTTCAGGGGATCTACTCCTTCCTCTGCCTCTGCAGATAACCAGCACACACATTACCTACAAACGTAACCCAAGCCTATT
GGACRACCTACTGGECTTTAACTCTGCTACCCATTGGCCGTTAGAAGARAAARACCATGACTTACCATTATTTGTTGCCAACTGATCCGTA
AGGGTTTTTTITATTATTTTITATTTTTTGTATGTTTTTCTGAACATTARCTGTCCCTTCACCCCCATCGATAATAGCTAGCATTCAGGGA
ATTTAACTTTCACCTGCCTGTCCAGGGTGCCTT TCAGGAGTGARGTATCAT AGAGCCTTCAATACAAGACCTCACCTTTCCAG
GCAGGATGGATGEACECTGTAGTTCGGCCTCT TGCCATGGGGTTTCEAGETGEECCAGECGRATGCTGGGCAGCAGCCTAAGGGTTAAGEE
TGTATCTGGCETAGCCCCTTGCACAGGTACCCCTCCTACCTTTTGCCACTCGGCTTTGGRAGCTGTGGGTGARGCCCAGCAGGTGACAGAGT
CCATGGGTGGCTGTCGACCTGT TGGAGTAATTGAGAAGTCAGCTCAGGGGATGATCTACCAGACGGCCGCCCCTTCGGGCTCACAGAGGACC
CTTGTARGACTGAGTITGTCCTACGCCAGGACCCTGGGGCAGGATACACAGT TGCTGCCCIGGETTGGAGTTAATACTCAGTTCTCICCTGT
CTAGGCRAGTGCTACCAGTGAGCTACATCCCAACCTCTATCGCCTCCTGTCTAARACAGAACAATTCATTCACTCAGTTCACTTAATTAGT
GTGGRGCAACACTGTTTGGGGTTGAGACCAGGTAARRAGAGTTGATTGTCCCTGGCAGTATTGGGAATCTGACTAGATAGAATTAAGCRAG
GGTGRATCACGETTGTAGTATCAGT GEGTCTAGAAGGT TGCAGTGAAGTATTGATTGARATCCARGAGTTCARGACCTGGGTGGETATAGTCTA
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CATCTTTTCATTTATTTACTTATTATTTTTAAATTGTGTATATGTGCACATGAGTACAGACATCCTTGCGGCCTGAGAGGACATCTICATAL
CPTPGEAGCTEECCGECAGGCEGTTGTARRATACCTGACCCACATGCTGGGAAGAGARACTCCTCTTCACCAGRACAGTGGCTCCTGATACCCA
CGGAGCCATCCCTCTAGGCTAGGECETAARACAAGGTCAGGGCACCTGTGCAGAGTAGECATCETGGTCAGGCARAGACAGCACAGGACTC
GAGTAGGTGGAGGGAGAGGCTGEACCCAGCAGAATCAGTETCGCCTGCTTCTAACTGCAGACAGGAT TGGGTTATAGCCCGCACARGRAGG
GGTAGAACAGRGTCCAGCAGAGGECACTGAAGATCTGAAGAGCCCAGCTARTGAAGAGCCTGCATGATGTCTAGCTTTGECTGACCAGART
ACCABGATTTATAGAGAGGACTACTGCAAGCTAAGCTARAGTTATCTCTAGCARTCTITAGTACCCTCTAATAACCATTTACTACGAACCT
TGGGATCTGCCCTAATACCCTCATGTTGAGCAGATCACCTCTTGGARAGCATGETTASTCTGACACACTTCTAGCCTCGECCATCCCTARA
GCCAGGGACACTCAGTGGTTGTGTGGGARRCCTACAGAATTGCCACCACCTCCCTGTATACTGICTGTCTAACGTCTGCACTGAAGTICACT
GETGACATGTGCCTTTTGTCTATTCCCEGACTATGAGAGTTCACACARCCCCTTCCATGT TGTACAGTAACCCARATCTGTTCTTTGGCTT
CAGTAGCCACCCTCATTTGGCTCAGAATAAACTAG I ICT TATTTCCT TTARAGCAGAGGTGTTAT TTTATGTCAACTGGCAGTGCCGCTG
CTGGCTCTGEGCCACEICLCTTCACAGCAGAGAATTATAACT TCCCCARCTCTGTATAGCACAGGCTGCACTATCCGAGATCARGGAGACAG
TCAAGGCCARGGCCTTARCTCTGGGICACCACCAGGGCCTGCTTTGEGTCACTCTTCARCTCTAGGAGGCCCACAGACAGCAAGECTGTGE
GTGTTCTGCCAAAGTGGAGCTCTTCTACTGAACACTGGTACATCGCGTCTCEYTGT TAGTTTCCCCTCCTECCTTCAAACTCTGARGTGYGS
AGGCTCCTGITCTSTTCTCCCTAGTCTAATAAGAAGCCARTCCAGCARATTICAAT TAGGGARGCATGGTCCCATTTCTAGAGATARAAGT
TGARAGAAGTCCCTGGGGACACCAGGCTTCCCCCCCCCCCCCCAGTGTGTTCTCCTTCCCTCAAGTCTGGAGCTTCCAGTCCCATCAATAS
AAGTGGTATGTGTGGATGCTCGTGTGTTACCAGGAGTCTCCTCTTCCACCTTCTCTAAGGTTCAT TTTCGAAGTTCCTTTGCCAGCGTATGTY
GGCTCCGCACCCGACTTACCGTCAGGACATCACAGTAATCCTCACTITCTCIGCAATGCTGAAGAATGTACTCCACCCCTAGGAARATGTC
TCCCAGATTATAATCATCCGETGAGTGTCECTGAGGAAATTCGCCAGCTTTCAGATTCTGARRACGAGAAACATCACCAGGTTACAAGGAL
CTGGCTCACTTGTTTAGCAGAGGGCACGGGACTCTTAACCRACAGGATGCTCARGCTGCATAARTGAAGGCTAAGGACCATCARAGAGTCTGA
GGGGETGGARTGCAGTTATCACACAGTGACCCTCACGTGCTEGTTTTTATCAARTTATCTACT CACCCCCCCAACCCCTCTCARAGTCACAT
TCAATATCATTGAATTGGCATATGGACACAATCACACTCTTTCCCCACTTGIGTGCCTGCCATTTT T TCCTGTTAAGGGARACAGCCTGGA
GAGTGGCTCAGTGEGTAAGRACACTGACTGECTCT TCTGAAGGTCCGGAGTTCRAATCCCAGCRACCACATGGTGGCTCACAACCATCGGTA
ACGAGATCTGACTCCCTCTTCTGGAGTGTCTGAAGACAGCTACAGTGTACTTACATATAAGCCEEECGTGGTGGCGCACGCCTTTAATCCT
AGCACTTGGGAGGCAGAGGCAGRTGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACARAGTGARTTCCAGGACAGCCAGAGCTACACAGAG
AARCCCTGTCTCGAAAAACCAAAGGGTGGAAANARAAAARGAGARAAGCAGARAGAACTTTGCTTTGACAGGGGAAGAARCGTGTGTATGS
TATAATCCACTATATALATATATACAGARACAAATCCTTCATTAGCTGTEECCTCTTCAGACATGCTGTAGACCTTCAGTCCCCTCTGCTS
GGCTCTGTTCTACCCATCTTCTGCECGCTATAGCCCAATCCTGTCTGCAGTTAGAAGCAGGCGACACTGATTCTACTGCATCCAGCCTCTT
CCRACGCACACCTCCGAGTCCTGTCCTGTCTCTGCCTGACCACCATGCCCACTCTGCACGGGTGCCTGACCTTATTTTATGCCACAATCACA
AGGCTTANCTTTCCAGGGTTAAGCCTGCATCCTTGGCTCTTTCCTTCTCTTTTCTATCCTTTGRAGCACCATTTACTACCAATTCATTCCE
CAAARGGAGTATTCCCATTTCTTCTGCTAACAATGGEGGAAGCTATTTAGACAATGTCCTTCCTTGTAGCTATCTATCGCARGGGARTCTS
TPGATAATGCTTACCAGTTTTTACTTTTCTGTCCAACCATTTACTACT GAGGTACACTTAARACTGCAGACACTCTTATTTGAATTTCCTS
AGGGCACTGAGTTAGTGAGAGTGGTCCCTGCATAGAGGAATTGTGATGT TTAGGGCTAGACATACTTAATGGETCTATGTCATATTGCTTS
ATTTCTGTTTTTTATTTGCTTCTTTTTGAGATAGACGACCATTTTTTTT CGAGTTTCTCTTTGTAGCCCTGGCTGTCCTGTTAATCA
CTCTGTAACACCAGGGTGGACTTGAATTCAGAGATCTGCTTTTCTCTGCCTCCCAAGCAT TAGGACTARAGGTGTGTGCCACCACTGCCAC
CCGGCTGAGAAAGGGGCTTCTTATGTIGGCTTTTGTCTGGCCTTAAACTAACCAGGCRGACCARRGGTGGCTTT GAACTCACARAGATTCGA
CTGCCTCTGCCTCTTGGATAGAT GEGCATTARAGECATGCACAGTCACACCAGECTAGACT TCAGTGCATTTCCAGRAAAACTTCARAATCAA
AGATARCCAGATCTGTAATGTAATTAACAGGAACTAT TCTSGAAGGAAGGTARGCTGTACGAGAAGAACATATATACATACATATATATTT
ATTTTAAATATGAGGTATACATATTTACCTCATGAAATG! AR, ACGTCAGITGGGACATTTTTATTCCTGTAGATCCTATTAAT
GTTCTGAATAGTCTTGTTGTICAACACAGATGATCCCCAGGTCARATTTCTTCACTCCTAAGATACTCCTGACTARATCCATCTTCCTGCGA
AGTGGCACTCTTCTGATGGGGACCACCCGCTGCAGATTTTTAATCACCARACTCATTIC ACACCCAGCCCTTTAAAANARARAA
ARAATGETTGGAAGGRACCTGTGGTTARAGT TCGAGAAAAGACCCGTAACTACTAGAGAGTGATAAGTTATGTARRAACACACACGCGCTT
ACARTARRACTTTATTTGATGGGATTTATCT GGTGGCAATGCTAAGGGARATCACCTTTATTTACCCTAGGARACTAATARACAGGGTAGA
CTGGGCACARCGTGCAGAATAAGGCAAGTGGTTT GGTTGCAATGE' AGGACCAGG! GAGTGIGGGTGAGCAAATGGES
TCGCTGTEEETCCAGCGTCTCTCEGECACTCAGGCTGEAGSAICCACGCACGARCGAGEGGUTTCCACGCCGUACAATGLGGGATCGCCET
GCACTTACCGAATCCGACCGTGARGAAGGTCGGEEETCTGECEGECCGCCTGCCGGARGATCAGCAGCAGCACACCCCAGAGAGCGGAAGT
CGGATGCGGAGGACCGGRAGTTGGTCCTACARATTTGATGTCCGTAGCGCACACCCAAGAGLCCGL L CCAGIGECCEETTTGTTGLGEIGT
GETGGGCCCGGTAGAGGCTGCACGCAGACTGTGECCGAGCACARGCECTGGCGACAGTEGCCETATCTGECEGGACT TGCTCCTCCCTICCET
GGCCTCCGCTGTCCCTTETGTCT T TGCCGAGTTGCTGAAGSCCTTCACTAGTCTTCGCTCGARGGCGTCTGTTAACCTAGCGECCGECTTS
CGGAGTGITAAGCATCGEGGATARAAAGCTATTAT TTCTAGACCAGEGCATCGCAAGTTCCAGTTACCGGGAGARAAATGAGATGGTAGGA
ACCCAAAGCAGTAACATTTTARATTACGGTTTTTGTGTTTITATTTATTTATTTATTTATTTTGCCT TGGAGATCGCAAGARTCTGATAAG
TGATGIGTTCCCCTCTTATTACTGAGGTTT TGTTTGTTTGTTTGTTTGCTTGTTT TTTCCCCEACGARCCTATCART TGAATARRATGCTTT
GCATTTTTATTTTAATCATRACGGATCAGGCTTCACCTAASCCTGCTGCAGCACACCTCTGGTCCCAGCAGAA AGACCGAGGCAGAAG
AAAGGAACTTAAGETTGTESCTTCATTGTAGTAAGCTTGAGSCAAGCCTGGGCTAAGCGAGACCTTGTCTTITTTTTITT PTTTTTTTTTTSG
GTTTTTCGAGAC! TTCTCTGTATAGCCCTGECTGGCCTGGARCTCACTTTGTAGACCAGECTGGCCTTGAACTCAGARATCTGCCTG
CCTCTGCCTCCCGAGTGCTGGGATTAAAGGCATGCGCCACCAAGCCCGTTTTACGAGACCTTGTCTTTAAT GAAAAGAAAAAGARAAARAR
ATCTTTARACCTCCCTTACACCATAATCCATTTCTAATACCCTGTETCCARARCCTETTGATCTGTGAGT GETCGECGETCCETTETGCCT
TTGCCTTTTAAATAATTGTCTTAGAATTTCTGTGATTTAAGAGTTGGAGCAARATATGCTGTGATCTCCTAACCTTTTTITTTTTTTCCAG
GTCATCCTGAGGATGARGGAGAGCTTCCCCTGGCARCAGATAATTTARAGAGGAGAGCTACTTGTGTATAGTCCATATTTATTGCCTTCAG
ATAATTGSCTTGRAGATGCACCCGGTGARCCCCTTCGGAGGGCAGCAGCCCAGTGCTTTTGCGGTATCTTCCAGCACCACGGGARCATATC
AGACTARATCACCATTTCGATTTGGCCAGCCTTCCCTTTT TGGACAGAACAGCACACCCAGCARGAGCCTGGCGTTTTCACAAGTACCAAG
CTTTGCAACACCCICT GGAAGCCATTCTTCCTCCI ' GLCAGCAT P TEGACTCACCCARACCTCARGTGTGGGACTCTTCTCTAGTCTC
GAATCCACACCTTCTTTCGCAGCTACTTCGAGTTCCTCTGTGCCCGGCARTACGGCATTCAGETTTAACTCAACCTCTAGTGTTGGGGTTT
TCCCAAGTGGCGCTACTT TTGGGCCAGARACCGGAGAAGTAGCAGGTTCTGGCTTTCGGARGACGGAR L' ICAAGT ' IAAACCYCUGGAARA
TPGCAGTCTTCARACCGATACCGGEECCTGAGTCAGAGCCAGAARAAACCCAGAGCCAGATTTCTTCTGGRTTTTTTACATITTCCCATCCE
GTTGGTAGCGGGTCTGGAGGCCTGACCCCTTTTTCTTTCCCACAGETGACAAATAGT TCGGTGACTAGCTCAAGTTTTATCTTTTCCARAL
CAGTTACTAGTAATACTCCTGCCTTTGCCTCTCCTTTGTCTAACCARAATGTAGAAGARGAGAAGAGGGT TTCTACGTCAGCGT TTGGARG
CTCAAACAGTAGCTTCAGTACTTTCCCCACAGCGTCACCAGCATCTTTGGGS! CCTTCCCAGCTAACAAACCANGCCTCCGCCARGGA
TETGAGGAAGCCATCTCCCAGGT! GCCACTTCCCACCCTCATGAAGH AAGAGGAARGAGGACCAGGATCGCTCCCCGAGGAGAC
ATTGCCACGAGGCAGCAGRAGACCCTGATCCCCTETCCAGGGGCGACCATCCCCCAGATAAACGGCCAGTCCECCTCARCAGRCCCCGGEE
AGGTACTTTGTTTGGCCGGACAATACAGGAGGTCTTCAARAGCAATAAAGAGGCAGGCCCCCTGEGGCAGCAAGGAATCCARGGAGAGTGGC
TTTGCGCAACCTGGGEAARGTGACCACGCGGCCGTCCCAGGAGGEACTCAGTCCACCATGGTACCTYCCCGCCTTCCAGCTGTGACTARAG
AGGAAGARGARAGTAGAGATGAGARAGRAGGTGAGTCCTAARCATGTGTGTGCCACAARAGT GTGCTGCCGAGCICTTGTGAGGTCCCTTG
TGEGTCACTTGATTTTAAGTCCCACGATCTTGGCTTTTATCCCGTGETGGCTCCTTTTGCCTGERAAGTGTTGTCCCTGACRGACTTACTTGT
CIGCTCTCTAARATTCCAGATICI'CLICAGGGGAAAGTCTGTGCGCCAGAGTARGCGARGGGARGAGTGGATCTACAGCCTCEEGGGCGTGTC
TTCTTTAGAGCTCACAGCCATCCAGTGCARGAACATCCCCHACTACCTCAACGACAGAGCCATCCTGGAGARAACACTTCAGCAAAATCGCT
AAAGTCCAGCGGGICTTCACCAGRCGCAGCAAGAAGCTCGCCGTGAT TCATTTTTTCGACCACGTGAGTALTCCCGAGAACCIGUTGLCTG
PCGCTTTTTCTGCATTGCARAGAATCACACCCAGEGCTCTGRAGCAGGAGAT GCAAGCTCCGCCCCTCTGAGCCTGTGTTCTCAGTCOTCAR
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CTTGGTCACTTGAAAAATACATTTOTTAAAARATTATTTTTAATTTT TCTGTATCAGT CTTTTGCTGGCATGTTTGICTCTGCATCACTTG
CATGTCTGATGCCCATAGAGETCOGAAGAGGGCATCAGATCCTCTAGRACCAGAGTAACAGATGAT TTTACAATGGETCCARCCATGTEEE
TGCTGGAAATAAAACGCAGGCCTCCGICTGEARTTGCACCARGTGCTCCTGCCTGCTGCCTGTCTATCTCTCCAGCTCCAACGTCGTCACT
TGCRAARCTCTTITCCCTTTTCAGCCATAAGTCACTTGCTTGATAGAT GG ARGCACTCACGTAGCTTTCCTTTTCTCTTTAAATAG
CTCATTCTAGGTTCAGAATTAGATTTCTGTGACTGTGCIGCCGTATGGATCATGATAGAGRAGGAGT TTGAGAGGACGACCAGATTITARAG
CGAAGGTTCATAAAGAGGATAATGGACATGTGACGTGGAARCAGRAGGGAGACTTGGGECTGTAGCGGTATAGETAAATAGCCAGCAGRAGG
CCCGGEECATGATG TAAGGGAAGGEARCCARTTAGAGTARGGTATAATGATACATGCGTATGARATGCCATATGARACCCATTCCTACGCA
TGCTTGCTAAAATTACTATTTTTARRRATTTATTTTATGTATATGAGTACACTGT TGCTGTCTGCAGACACACCAGAAGAGGCTGTCAGAT
CCTATTACAGATGATTETGAGTCAC TATGTEGTTGCTGEEA L " GARCTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTTAACCACTGAGC
CATCTCTCCAGCCCCCTGARATTITTTTTT T TTTTTTCGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGARCTCACTTTGTAGA
CCAGGCTGGCCTCARACTCAGABATCCGCCTGCCTCTGCCTCCCGAGTGCTGSGATTARAGGCATGCGCCACCATGCCCAGCTCTGARRTG
ATTTTTTAAGAATCTCTTCT TCACTTCAGETCGGGATGACATAGTTTGTTTTCCTAACCPGEGCGTGTGCAGGTCTGAGTTCTCTGGAGAG
TATGGTGCTGC CGAGCTGTGCCTGTGEAGTCTEETTCCTCTGARAGGTCTGAGAGTCACTCTAGACACATAGTACTTTGIT
TCCCTCTTGAGACAGGET T TCTCTGTGTAGCCCTGECTGACCTGGRACTCACTCTGTAGACCACECTGGCCCCARACTCRGAGATCTGTTT
ACCTCTGCCTCTTCCTCTGCCTCCCCAGTTCTGGGATTAAAGCTGTGCACCACCACCACCTGGCTIGCATAATACTTTITCAARCTTGART
TPTCTGCTTTTGCTTTTGTATTACT TGGCTARGT TCATGGTTAGTCTAAACATTCAAACAATACAGAGRAGARRAAGTCATCGATCCTATTC
CCTAGRAARAACTGTTGGETTTGTASCATTGCCTATATGATTTCACCTTGT GTAARTTTATATCTTTGTTATTTTTCTARGTATTCATACA
GAARGAGGARACTAATAAGAACTTAAAAAGSEAGAATGCATGTTCTCATAACTTTCATT TTTGTGGTGIGTGTGTGTGTGTICTGTGTGTGTG
GTATAGGGGCAGAGGCATATGTCTGGGGETCAGAGGACACCTTGGTGGAGGTCTGTATGATGTGTGT GTGTGTGTGTGTCTGTGTGTGTCT
GGTGIAGGEGLAGAGGCATATGTCTGGGAGTC! GACACCTTGGTGGAGTEAGCTCTCTCATTCTACCTTTTTTCGEGGTCCEGGTATT
AACCTTGGGTCAGATGCTTCACTCACTGACAG CGCTGTTGTTTGCCCATACGTGT Y GTGTCTGGARGGETCTGTATGTTGCCCGTGC
TCTGTCCTGCITCTGCCTCCCAGECCCT A GAGCAGGCATGEGCCACCATTCCTAGCTTACAGCTTCTAGTCTGATTTCCCGEGATAGG
GTCTTGCTGTETTGCCCAGACTCACTTGGAAGTGCACGGCCCTTACCTCAGCCTTYGEAGGAGT TCAGGATARCAGGCATGCTGCATCCTA
TCCAACTAATTGTTGCTET P TCTGCAGT GRAATAGGAAGCCTGTGGTTACTARATACTACARAGTGTTTTTGTCTGTCTTGT TTATTTGCT
TACTCAGCTTICTCTGCCTTTTGECGEET GEGGGTGEEGACTGCETTTGGC TCTTGAGTCTTCAGGCTAGGGATTGAACTGTGGECCTTGAG
CATGCTAGGCACACGCTGTCCCGCCAAGCTGCATCCCAGTECTCACCACCCACCCARCCCCGTAGGTATGCTAGGATGTGGTGTIGCTGTG
TAGCTAATGETCTATCGCTTGGTETGTTGCCCAGCTTAGTCTTGAARCTGTGAGCAATGTCAGCTTCCCAAGTGCTTGGGTTGTTTGTACA
TATGCCACTGTACCTTGCTTCTTTATGTATT TATCCGATAGCTTTTGTCCTTAGTACAGAT CTCAGAGAACAACGTTTTTGTGCCAGRATG
TATTCAGTTTCAGGGATTTTATTGTTTATTTCTTCATAATAATTAAAAATGAATGGCTTTATAT TCATAATTATGTACATTACACTCACTT
CCTTTGGACACAAATTCTCTAGCCTARGCTGGTCTAGAACTTGARRACATTTTGCATARATTATTATTTATTCAAAAT TATTAAALTAATA
ATGATTATTCCTTCTGTATAAGTATTITGCCTATGTGTATGTCTGTGTACTCCGTGCATGCTTGETGCCTGTEGGACCAGAGARGAGGATCT
TGAATCCTAGAGCTGGGTTACGGGCAGCTGTGAGCTGCCATGTGGAT GCTGGGATCT GAGECTGGETCCTCTGGARGAGCCACCAGTGTCA
TARCTGCCAAGTCATCTCTCCAGGCCCTEECCTAGARCCTTTGECCTITTCCTTCCCCTTCCTGAGTCGCCTGATTARAGGTGTGCACAGC
CAPGCCTGGTGATCATAACACTTCTATT TCCAGRATGTTCTCATCAGACCARGCAGATAT TCTGTAATCAGTARGGCCCGTCTCCACTCTC
TGACCAGCCTTTGETTACCTCTCI 'Y CTATCATTATGAATTTGCCTAGTCTAGGTATT TCATGGATGTGGAACCATACARGTTGTCTTT
ATATGTAGCTCATTICACTTGGCATGTTCTTTCTATATTGT TATATCGATGAGAACTTGATTCTTTTCGATGGGTGAGTACTGTTCTGTTG
GGTTGTCTACACTTTGTTACTATTGTITACRACACIACICTTGTGTTETTGCARTGGGCTATTGTGARATGCTTEGGTGTATTGETATCTGTITT
GCAGCGCTGACTGCTGTAATTTTGTGTGTGTGTGTGTGTGTGTCTEGTGTGTGTGTGTCGTGTGTATTCTTGGCCATAGAGT TGCCATATTTT
ATGATCCACATTTTAAAAABRATCTTATATATGGGGCTAGAGARATGCCTCAGTAGTTAAGAGCACTTGCTACTCTTATAGAGGGCTGAGGT
TCAGTTCCCAGAACCCAGATGCTGACTCCTAACCAGCTGTAACTCCAGTTCTAGTGGATCCGGGTATTACATCTGAAC TG GCACCTACAA
ACCCACAGGCAAAATACTCACGTGCAAARTGARAAATAAGCARAATCTAAAATGTTAATGIGTATGCATCTGTGTGTATAYTTTAATGCTT
GTTGTTTTGGGAGACAGTTTCATCTACTCCACGCTGACTTCAMAATTGCTATGTTGCTGACGETGACCTTAACACRCACACACACACACAC
ACACACACACACACACACACACTCACTCICTCTCTCTCTCTCTCTTCCTCTTCTTCTCCTCCTCCTCCTCCTCCTCCACTCCTTCCTTCTC
CTCCTTTTICTCTTCCTCTTCTECCTCCTTCTCCTCCTCCTCTCCTCCTCCTTCTCTTCCTICCTCCTIGTCCCTCTCCTACTACTLCCCCCA
CTCCCACCCCCACCCCCETTTTCTTCACAGGGTCTCTCTCTCTCTCTCTCICTCTCTATATATATATATATATATATATATATATATATAT
ATATATATATATAGTCCTGGCTGTCT TAGRACTTTCTTTGTAGACCATGCTGGCCTCACACTCCCAGAGACCCACTTGCCTCTGCCTCTTG
AGTGGTGECATGARRGGCAT TGEECTTCCACGCTGTTGTGGATTTET TACACCACACCTAGCCTTTTTTTT TTTCTTTTTTTAAGTTTTGT
GTGTGTGIGTGIGIGTGTGTGTGAGTATCCTTGARGGGGA TGGATCTCTTGGAGCTGGAATTACAGGTGETTGTGAGGCATCTG
TCTEGTAGAGGAGCAGAGCAGCAAGTTCTCTTTARCGCTAAGCCATCTCATTAGGTCCTAAGGT TTACATAATCATTTTCATTCTGTGTGT
TPGCACATGIGCGTGTGTECATGTATAGGTGTGTGCATGTAGGGGCAGGGGCATCEETGTACCTCGSTAATCATCTGGAGGTCAGAGAACA
ACTTTTGEAGGTCCATICCTTCCACTCTGTGAGTACAGGAGAT TGAACCGTCTTGTGT CACGETGCCAGGTTCCAGCTCAGCCATCTTECT
GGCCCTCCTTTITATT TTTGAGTAGCC?GTTCTGTCT I CAGCATTTTAACATAGT GTCTGGTCTCTCTGTGTCCTTACACTTTGTGTTGTG
AACTC T PTTCAGECATCEGCAGCCCTGEUTAGGAAGAAGGGGABAGGTCTGCATARGGACGTGGTTATCTTTTGGCACRAAGAAGAARATA
AGTCAGTTTTCCACTCTTGTGTCCCCAGTCTGATGCTCTCTCTCTCTCTCTCTCTETGCAGBGLCT ' GACGTGCAGETGTGGGTTCTTTC
CCTAAGGGCAGCAGCAGTECGGCTAGCTCCAGCTGCAT CCCGGATCTCATAGCTGTTTCTTCGAGT TTTGCARACCTTETTCTGACACTTG
TETCTTCAGCTCCCACCAAGAARCTCTTTCCCCTGAAGGAGAAGCTTGGTGAGAGTGRAGCCAGCCAGGGCATCGAGGACTCCCCCTTTCA
GCACTCGCCTCTCAGCAASCCCATCGTCAGGCCTGCAGCOGGCAGCCTCCTCAGCARRAGSTAGGACTCATCTCCCTAGTARCTGTTGATG
GAGGAGAAGCAGGEGAGAGCTTCCATGETTGCTATCGCEECAGCTGIATGANGAGCTGCTTTTGAATCTCCTCCCTCACAGTGCGTEGGETCT
TCGCAGTTGCCAGTGTTAGCAGTGACATGGCTTTATTCTGAAGT TCCCCAGGTCCTAGGTCTTTGAARAAGCCCTCTTTGEAGTGGGACTA
ACTTCAAGCAGATTTTTTTCT TTTAGGGAAAGCCTTATCACAAARGCTGCAAT TTTTGCTCTAGTCCTTCATTTATGT TTTAAARAATGTAG
TTGEETGETGGTGCTGTACACTCTCATCCCAGCAGRGGCAAGRACTCTACCAACAGACTAACAT TTCTCATCCCCCATCTCAGTGTCTATAR
GATTTGAAGGATTTCAGAATTACTGATTGCTCACTGCTCAGCCTAGCCTCAGATCACTCGCTCAAGCRATCCTGTGCCAGCCTTGTTAGGG
CAACATCTCATTTATTTAGGCTTTGTGCTTTTTATTGTTTTGTTTTATT AGTTGAGACA TTAGGACTCTGACTGTC
CTARRACTCATTATGTAGACCAGGCTGGCACTGAACTCACAGAGATCCACCTGCCTCTGTCTTICT TGTGCTGGGATCAATARAGTCACGT
GTAACAACGCCUGGECYGGECTTCTTTAGT TT TAACGCTGTATTTTCT TAACTTTGAGGACCAGAATGTCTTGARACAT TAAGAAGTGGGRAT
GATACGAAGGCCCCARATGTGCTGTCTTCICCATAGCTCTCCAGI GAAGAACCCGAGTCTTCTGAAGATGCACCAGTTTGAGGCGGATCCT
TTTGACTCTGCATC TGAGEGCTCCGAGEGCCTTEGTTCTTGCG TG I CATCTCTTAGCACCCTGATAGGGACTGTEGECAGACACRTCTGAGE
ACRAGTACCGCCTTCTGGACCAGAGAGACCGCATCATCCCECAAGGTACGAC CCACAGAGACACACATTCCAGA I CCCTGGCAGGATTGT
ACCAGGCAGTTTCTAGCEAGCCACAGAGECTCTLCTACCGCGAAGTCTTGEGATTTCTGATAATCTGTTCCTGGTATTACTGCGCCCTGGT
CTGCTAGAGATGTGAGCTGTGTCTACTAATGTGATCACTACATATGCTTATATGTGTATGGCAGGATGCAGGGEARTTAACTGATTATTGG
TAGAGAGGAACAGGGGTCTGARATGCAGAECGGAGAGGGGATGCTCCATTTCACGAT TGTTCCCCTTCGGARTGTTAARCTGTGAATECAT
TGCTCTCARAGAATGTTAARATARTGT TACAGATACACAGAACCCATATGGAAATTCATGGACTCATTTACAATTTTTAARRATATTTATT
TATTTATTGGTTITTTTTCAAGACAGGGTTCTCTGTATAGCTCTGECTGTCCTGGARCTCGCTCTGTAGACCAGECTGACCTGGARCTCAG
ARATCCACCTGCCTCTGLCTCCCTAGTGTTAGGATTAARGGTGTGTACCACTACCGCCTGTCTACRATTTTTTPTTTAAAGATTTATTATT
ATATGTARGTACACTGTGGCTGTCTTCTTAGACATACCAGAA! TGTCAGATCTCATTATGGATGGTTGT CRAC, GGTTGC
TGEGGTTTGAACTCATGACCT TCAGRAGAGCAGTCAGTGCTCTTARCCACTGAGCCATCTCTCCAGTCCTCATTTACAATTTTTARACATT
TALLTTTAL ' CCCTTGCAY L GELGTTTTGCCT GCATGTCTGTGCCAGGETGTCAGATCCTCTGEATCTGGAGT TACACACAGTTGTGAGC
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CACCATCTATGTGCTGGGAATTGAACCTGGGETCTTT AGAGCAGCTTGTACTCTAACCTCTAAGCCACCTCTCCAGCCCCTACACGTTT
CTCTTARGTTTCAGCTGTGTGEAATGICTTTACAGCTATTARGCTCATACTCGCTTTGAACTTACAGTGCTCCTCTCTCAGCCTCCTEGCA
TTGTACATACCTATCACACCTGACAGGATTTGCTAT TTAAAGCTGTGAATTAGTGTACCAATCACAGAGCT TTCTTAGCATGGTGATSARA
ACTGTCTCTATGATTTATAGGCTTGGTGATTTGTACATTTCTARTAAATTTGTTGTCITAGGATTTCTCTTGCTGCCATGARACACTATGA
CCAAAAAGCAAATTGGEGAGEARAGAGTTTATTCAGCTTACACTTCCAGACCATAGTCCATCATGGRAGARGTCAGEGTAGGRACTCACAC
AGCCCAGGATCCTGGAGGCAGGRAGCTHALGCAGAGGCCATGEACAAATGGCECTTATTGGATTGCTTCCARTGGCT TGCTCATTCTGCTTA
TGEAACCCAGEACCAGCAGCCCRAGAGCTGGTACCCCCACTETGGGCTGEGCTCTTCCTTATCAGTCACTGATTGRGATGCACTAACTATAG
GECCPACAGATGGATCT TACGGAGGCATTT TATTGATTGAGTTTCCTTCTCAGATGACT T TTGTTTGTGGCAAGTTGGCATRAGRATCTCC
AGTATACTTATTACAAGGAAAACCTGACTCAGTCTCACATACCTACCACCCCAGCACCTGGCCCGGTTGTAGCCTAGTGCTCTAGTGGRAG
CAGGACAGTCTGCTGTCCACAGTGAGCTCCAAGATAGCCTGAGCTATGTTGTGGTACCCTTTCAGAARAGCARARGCARRACCAARRAATT
TABAGACGCTTATACTAAGTTTICTAAARGTGGAACTARAATGTGTATATGCTGTTTT TTTTGCTTARAACCTTTCATTCTGIGAG
TARAARGTGGTCTGCTTACT! AGGTGTTCCCAGTAACAGTGTACTTAGGTRACTTCATTATGCAGT TCTGARCACT TAACAGAR
TCCCAGACTGEGATATTTTTACCCCTCCCTACCTCAGGGTTTCT CTGTGTACTGTAGAACTGECTATTGTAGAACTCGCTCTGTAGACCAG
GCTGGCCTTGAACTCACAGAGATATGCCTGCCTCTGCCTCCCGGARGTGCTGAGAT TARAGARGETCTGCGCGCECCACTGTCGTCCAGCE
TGCAGATGTACTTITTGGT TACACTCCTGCATTAGTATTGTGAT TTTTCCACCGAGGTCCTGRGAACCACAGAGTGCTGGCAGAGCACACT
TETCTARGTGARRGTGATGTARCGCTTCGTCTGCT TTTAACAT TTTARACTTTCTTTTTATTTTATGTGTATGAGTATCT TCTCTACATTT
ATGTCTGTGTACCACTTGTATGCCCGATGCCARCGACGGCCAGATCCCCTTGGACTGGAGTCATAGACAGTTGT GAGCTGCCATGTGGGTA
CTGGGAATTATGCCTAGGTTCTCTAGAAGAGCAGCTAATATTCTTAATCTCTGAGCTCTCTCTCCAGTTCTGTCTTCCTTCTTGAGTCTGT
AGTGAATGTGTTTGATTAT TAGAGAGGGETGTAGCCTTGECTAGGGGCT TTTGT TAGCCARGATACCCATTGCCTGECAGGGTGGECTACG
AGGCCTATCTCAGAGGCCCARRATTTAAGAAACATTTCTTTTTATGTGTGACTGTTCAGGGGCAGTGCACAGATGRGACAGGATCTTATAT
ATTCTAGACTAACCGGANCTCATTATGTGGCCCAGCCTGECCACACATT TAGGATCCCTTTGCCTCAGCCYCCTGRAGTGUTGGGATCACAG
GCTGATTTTTTTCCCATTTTATGARAGTATACTTCGTGAGTICT T TTTTTTTIT T TITTTTTTI TTTTTTTTTTTAAGATTTATT TATTAT
ATGTAAGTACACTGTAGCTETCTTCACACACTCCAGMGAGGGCGTCAGATCTCGTTACGGATGETTGTGAGCCACCATGTGEGTTGCTGEE
ATTTGAACTCCGCACCTTCGGARGAGCAGTCGGGTGCTCTTACCCACTGACCCATCTCACCAGCCCCCACTTCETGRGT TCTTAGTACTCE
TGTGGTGCACGCACCCTTACGTTTGGCTTGSTATCATTCAGCTCGAGTGARGAGGACGGACCTGGACARAGCCAGGECATTTCTTGGEACG
TGCCCTGACATETGTCCCGAGAAGGAGCGETACTTGAGGGAGACCCEGAGCCAGCTGAGCGTGTTTGAACTTCTCCCAGGGACTGACCAGE
TAGAACTCTCTETGTCCTAATGATCTCTGCTTTTTTICCTGITCT TTTGATTTTGACTITTARARATGTATTTATTTACTCTACAAGTGCA
ARTGTGTGTGTETGTGTAGTGCATGTGTGCCACAAAGACTAGTGTACAAGAGCAGCTTCTCTCCTTCCACTGTTCTGARGACTGAATTCAG
GCCTTGTGETCETGGLCCT CACCCACRACTGAGCGATCCAGCTGEGGCTCCTATIGTTTTGT TTCTEGCT TTGCATTTIGEAGTCAGEETTCC
TCTACATATTCCTGECTGECCTAGAGCTCACTGTGTGATCCGGCTGGACTCARACTCAGAGATCTGTCACCTCTGCTTTTGACCGCTEEEA
TTGAAGGTATGTGCACCGACACCACCACTCAGCACCATTTTTGCT T TTAAGTTGTTTTICTCTTCCCAAGATACTAACTGTTARAT GAATGT
GTCGANGGGCATGGCTTCCCCTCACTTGAGTTAGAGTGCGTGTTCTGAGT TGTTTGCCAAGAATTTGCACCAGTCTGCATTCTTGTGCCCT
TCAGATTTGCTCTACCCAGGETCCCCAGCCCAGCAACATGCCTCACCATAGACCCAGGACTGATCCACAGAGCAGCCAGCAGATARGCAGG
GECCTCATCTCTGCACCTACCCACGTTTGTTATCTTCTGTGTCTGCGAATTCCTGGGAAGTTGCACC IGCTCCATCAGGCCTGACCCACAG
GGCTCTGCCCTAACCCTTTCTGGTCTARACTCCCCACCTCIGETTTATT TATGGTETCTTGETT TAACT TGACACTTGARCACAGATGAGA
TCTTTCCTGTTGCCTGAGCCCCTTTACCTGTCACAGCTETGCTTTGEGCECECTGATGTCTCT TCACTTAGATTTCTGTTCCICTGGATEC
CTTGITATATTTGCCCAACTCAAGTTTCTTAGCPTACATTGTCCTTGAAATGTCTCACGTTTAACAGAACGT TTTCATCTAAGAGTTACAT
TCTCAAGCATTGTTCTCATAGGGATGCATCTCT TAGGGTTTTACTGTCT TCARGAGACTCTATGACCAAGGCARGTCTTATAAGGGACARC
ATTTAATTGGEGCTCECT TACAGGT TCAGAGGT GCAGTCTATTATCATCARGGTGGGAAGCATCECAGTGTCCAGECAGGCATGETECTEE
AGGAGCTGAGAGTTCTTCATCTTGAGACT TCTATCTTGATTAGAGGGCAGTARGGAGAAGACTCCCTCTGTAGGCAGCAAGCAGGAGGCTC
FCTCOCATACTGGGTGEGACCCTGAGCATAGEAGGCCTCAGAGCCCACCTARGCAGCGACACRCTCCTCTATCAAGGGCATGCCTCCTCCAR
TAATECCACACCOTATEGCCAGECCTTCARACCTCCACAATGTGTGTGTGATTTCCTCCTGCGTC TTAAGGTCCAARAACTECCATARAGC
AGTTTGTCCCTACTTCTTGCCCCCAGGT! CATGCAGCAGCCGTGARA ‘TACAGCCGGTCCTCTGCAGATCAGGAGGAGCCCCTGCC
ACATGAGCTGAGACCCTCAGCAGTTUTCAGCAGGACCATGEACTACCTGETGACCCAGATCATGGACCARAAGGARGGCAGCCTTCGGEAT
TGGTATGACTTCGTGTGEAACCGCACCCGGEGTATACGEAAGG ' AACTGCTCCCCACTCAGATGATGGANAT GCETGTAGATTTACARAGT
GRAACTTCAAACTTTTITGTTTTATGTGGATATTTTTATCTGGAACAARAATATAAT TTTATTTGAGCCAT TATAAAACTGTATTTCATTGTT
TCGETTGTGTTTGTTTCAAGTTGARATGTAGTTCAACTCATRATCATAATTTTTTT TCTCARAGT TGACT CTGCATGTATCTTGTGTTTCTG
TTTTCTGTETCTCTGCTCAGTCCTTGTGTGTGTATCTAATTCTCCCCTCTARCCT TGARCAGCACATAACACAGCAGCACCTCTGTGATCC
CCTGACGGTETCTCTCATCCAGAAGTGTACCCGATTTCACRTTCACTGTGCCCACTTTATGIETGAGGAGCCTATGTCTTCCTTTGATGCC
AAGATCARCAATGAGAACATGACCAAGTGTCTACACAGTCICAAGGAGATGTACCAGGACCTCAGGAACAAGGETGTTTTTIGTGCCAGTE
AAGCAGAGTTICAGGECTACAATGTCCTGCTTAATCTCAACARAGSAGACATTTTGAGCTAGCT TTTCAGAGT CAGRAGT TGGGCTTTGAT
GTATAGAAGTTTCGTAGTGCAGTTGGCAAAT TGAGTCAGGTGTARACAT TGCGAGCAAGTACTGAGACCCETGTGCTCTGTATAATCCCTC
CATGTTCATTCCTGAGTGGAAGCCTCCCAGGGATGCAGGAGGAAACTAGGCACGTARGCTGAGAAGT CCCTTAGAGT TGT TGCCAGTTCAG
CTTTCAGACTGCTTTGTTAGAAATACTAGA TGGGTTAAATGARATCAGAGTAGATCAGTTACTGEAGTGRATGGATTTGAARTGCAG
ACCYGACATTTCAGTAGATCTATAGGTGAGARATACAGGGRAACTARCATGGAARGCGATTCAGGARGATGCCAARCATCCTTTGGCCACC
TGTETACATATGTGEGTGCACATARATACACACAGTTATSTTTTCTGTTCTGCTGTTTTGCTAACAGCT GCCAATCAGTCGGCTARATTAT
TCCTTACTTGTTTATCATCCTTTTAATTTGTCAT TTTATTTATTTATT TATTTTGI T TCTTTGAGACAGEGCTTCTCTGTGTAGCCTTAGT
PGICCTTGAACTTATTC TGTAGC TCAGACTGGET T ABAGGCACATGCCACCATGCCCAGCTGTTTATTATCTTTITAAGATTTTCATTTA
GTATTGTTTTTAATTGT GTATAGTATGTGTCTGTGTGTGCACATGTGGARATGARTGCAGGGTCCTGTCAGEGECTGGAAGRGGGT GTCTGE
TATCCTGGACCTGAAGT TGCAGGCAGCTGTGACCCACCTGACATEEETGCTAGCAGICIAACTTGGCTCCTTTGCAGGAGARGCARGTGET
TTTARCCTTTGAGCCATCCTTCCAGCCCCACAGCTTAT TATCTCTTTAARGARACACT T TTAAAACCACACATGTARACCTATTAGRAGTT
CAAAGCCATCCTTETGACTACAGACTGAACT TGAATTTCACCTAGGATACAGAAGATTCTGTCTCARAGTGAATGGATGGATGCAT GGATGE
CTEEETEEETGERTGGGT GGATGECTGGATAGATGATAGATGCACAAATGGACGGACAGATGARCAGACGGATGARGACTGTAGAGTACCT
GCTGAGTGTGAGBATGGCAGCTCTGGTTATAGAGCTTAGACTTTAGTGGTTIGTCTCAGACT TGCTGTCACAGGACTGCTGAAACCCAGTT
ATTATCAGATTGATTAAGACCAGTGTCCTGACCCTCTECCTTCCTAACTTACAGAGAAGTGCAGCAGTTCCACCCIGACGTTAGGANCTCC
CCAGAGGTGAACTTCGCTGTCCAGGCTTTTGCTGCATTGARCAGCAATARTTTTGTGAGATTTTTCARACTGGITCAGTCAGCTTCTTACC
TGAATGCGTGCCTGTTACACTGT TACTTTAATCAGGTGAGTAGAGCCCCTGCTACCAGGTARGAACAGGAACARCAATACTGTAGTGTTGA
AGTGLTLCICTGTCCTECGCTCT TCCCETEEECAGCCAGCCAGCTGTCAACTCATGCGACAGGCACAGCCCAGCGAGGTGTTTCTGCTTTA
ATCTTGTATGATGEGATACCATGGCTCTCCATTAGGAGGGGCCATGCAGTGTARRCATGGTTCTGTGTCTCACAGAAGCCTTTGGAGTGAC
AGGTTTAGTTCATGARAGCARACCCCAAACCACAAATCCTATAY FGTACARAAGCCTTARCTTTGAAGTCATTAGTATTAATAACATTTTT
GAGAGAACACTAGCATAGAAAGACTTTGGALARAANCAGTTTTEECCEETCAGCTGTGT TTCCACTCTECCCGCIGTRUCTTEGGATGAC
AGAGGCCTTCAGAAGACCGCIGGCTCCTCTCTGETGACAAGTGTGAGCAGCAGCCGCAGCAGCAGCAGCACTCTGCCTTCCCATGCTGCCT
CGGETCTGCAGGTGTCTGC TAGCAGGAAGAACTCECAGTTATTACAGCCTCTGATCACACCAAGTCCTGGARATGCTGAATATTAGCACAG
TTATAGTCTAGGCAAAGAATTCATTTTTACGAGTTGTAT T TTTTTTTTAACTTTTTAGT T'TTTGAGATTATAATACAGT TACGTCATTTAT
CTCCTCCCIGTCCTCCC TS TARACTCTCCCATGTTCCAGTCCTTACTCCTTTCCARAT TCATGGCT TCTTTCTTCATAAATTGGTGTATAT
GTGTCTATGIGTTTATGTATTAGTGCATCTGTCTGTCTGTCCACACACACACACACACACACACACACACRCACACACACACAGACACCTT
AATATAARGGATACCATGCICAGTCTGGATRATGTCTGTAGATTTTCGGGGCTGACCACTTGGTGAGCTCTTCCCT AGACTGITTCT
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CCCACACTCAGCATCCTTTAGCTGCCTGTITGTTCTGTGTGTAGEGTT CTCCTGECCTTTCCCCTGTCCGCATTAGCATGICTGITG
CTGICCTTGTTGAACTCATGCTTAGACAGTCATGCCGETGAGTCTPCATGAAGGTAGCTTCTGACTCIGACACRATCTTATGGCAAACCGC
CTGECCETCCRECTTCTACAGCCTTTCCTCCCETCTCCCACACGATCCCTGAGCCTTAGGTGTGEERGCGEEETTGGAGTTGCACCCTITE
GCATTGGGTCCAACAACTCTGCATTTTGGTTEETTGTEETTTICTAGAATTGTTTCCAGCT TGCAAAGAGACETTTCCTTGATGAGCETGA
GGACGACACAGGACAGATAT TAATARAGTGGCAGTTACAGGARGATCCATAACTTCACCAGCCTGGGGAGGTGGCTAGGTTTCCTGTATC
AGGAATTGATTGCCCTCTGTCCGAGCAGGCCTTAAGTCTAGTTGGAGAGCTATTGGTTACTACCAGGCTATGTGTGTCACCAACACACCTG
GAAAGGAGETTGCCACTGEGCAGCTCTGCATCTACT TCTCTGTGTCAT TACAGTTTATGTGTACTCTCCTTGCACACTTGCAGCGTGACRAG
CGGAGAMAGTCAGCGCAGATTCTCTAACTCTCCAGCCACAGGCCTGCCCTTCACAGLCCCARCTCTCTARGCTCCTGCTTTCCTTGTGGTC
ACTTCTGTTTCCTGTCTCTCARCTCTTTGCATAATCCAGAGAATCTTRAGTCAAGCCARAGTCACT TGTCTGTCCATTGCCCARATGTTTT
CAGTCCAAATEACATCTGGTGTTCTACATTGTGGTGAGATTTTCCCARACTTCTGTCTTCTATACTGTTGCCTTCTCAGGCAATGATETGC
CTGATGCTGTCTGCCACCCTGARGCAGATGCTTAGTCATGAACTTCCTGGTCCAGAGCAGTGCTGTGTCATAT TAGTGGTTGTCCTCARGC
AGCTAAGGAGGGAGAGAATAGTATTACTT T TTAAAGTAATAGTAGTAGTAGTAGTACTAGTARTAGTAGTAGTAGTATAT TATTGGCTACT
GTAGGTAGCTTCAAATAAGTAARATTGCGATTTTTTTT TAGAATTTTATATATGCATATTTARAGNCTTATTTAT TTTATGTATACAAGTA
CACTGTAGTTGTCTTCAGACACACCAGRAGAGTGCATCAGATCCTATTACAGATGGITGTGAGCCACCATGTGET TGCTGGEATTTGAACT
CAGGACCTCTGGAAGAATAGTCAGTGCTCTTAACTGCTGAGCCATCTTTCCAGCACAAACCAGGATTTTTTTTT T TTTTTTTTTTTARAGA
AGACCLI"'CCACTGETGETGTTCTCCCTGGTCCTGAGT CTTAGGCCCCTTCTCCTTECTCTTTCGGCCCAGCTCTAGCTGCCACAGTGCCT
TCCTATTTCCTTACTTACCAGAGCTCGCCCTGATCTCTCTCAGGGCTCGTATTCCCTCAGACTGCCTTCT TTGTTGTATATAATTTTTTAA
AAGATPTATTTATTTATTTTATGTATATGAGTACACCATTGCTCTCTTCAGACACACCAGAAGAGGGTGCACATCCCATTATAGATGGTT
GTGAGCCACCATGTGGTTGCTGGGATTTGRAACTCAGGACCTTGGGAAGAGCAGACAGAGCTCT TARCTACTGAGCCATCTCTCCAGTICTGT
CTATAATTTCTATTAAGTGTTCTTTACATATT TACCATCATTGCTCTAGTCTCT CCCTGGCATGCTAGTAGTGTGGACACGGGAACTTTG
PTGCCTTTATCTCCATTGTACTCTGAGCATTAAGAATACAGCCAGGCATGTATGCACTCTCTCICICTCTTTCTCTTTTTARGATTTATTT
ATTTATTATATATAAGTACATTGTAGCTTCTTCAGACACACCAGAAGAGGGCRCCACATCTCATTACAGATGGTTETGAGCCACCATGTGA
TTGCTGGGATTTGAACTCACGACCT TTGCAACAGCAGACAGNGCTCTTACCCACTGRAGCCATC TCTTTAGCCCCTTCATATGCTCTCTTGA
GTGTTGTTGGCAATTAATGACCACTGGGAGGAAACAGCATARGTGCTCAGAGECCCTGAANCCTARCCAGACTTCCGTTAAGATTTTCCTE
TPPTCTTTGGT IGTCTTGTTTTCGTTACACTGCTATGAATCCAT TTTGTTTTCATACTTAAT TTAATGTCTTACATTTTTTTCCCCTTGCA
TTCCATAGATTCCCATAGTTTCATTACCTCAGCTACTTCTGGTTCAGGGGATGTITGEACACTTGGTTTTCATGCCCTTTCCTTGETAGATG
CATGCTAGTTTTTCTTACAAGTAAARCTTCGCATACCATCTTTTCCTTTGGGGCCETTTTCACAGTAGTCTTTCCTGAGCATCTGAGTGTC
TGTAAGRGCGTGCACAGGAGCTARGCTGTAGCAGGGGCTCATGGT TGTGTGGCTGECTGECTGTGGCTTTTCTCTGAGCTTEGCATTGACTT
GCTTCTTTCAGATCCGCAAGGATGCCCTCCGGECACTCAATGTTGCTTATACTGTARGCACACAGCGCTCTACCGTCTTCCCCCTGGATGE
TGTCGTCCGCATGCTGCTGTTCAGAGATAGTGAAGAGGCGACAAACTTCCTCAATTACCATCGCCTCACTGTAGCTGATGEGETARGAGCTG
BGGCTETATCTATAGCCTTCCGACTTCTCTGCCCCCTCCCCTCTTTTCCTTTTTCCTTTTCIGATARAGTCTGCTTGCTGGECTCTTCTGT
CTCCAGCTTTCCTGCTGTGARACTAGGGGCACTCCCARCAGACAAGGGECCAGACCAAGTCCATTITTTGTTTAAGATAGGGTCTCCCTET
GTAGCTCCTECCTGGCCTGARCCTTGTGTGTAGACCAGGCTGGCCTCACTCAGACTCATAGAGATCCACCTGTCTGTGCCTCCTARGTGGTA
GALTTARAGATGTACATACAAGGGATTTGGGAATAABAAAACCAGACCAACTTCTTTCTTALICCCAAGTCAT GTTTT"GATCAGTTAGC
TGAGAACCTAARGATARAGATTAAGACTTTTCTATTTTCTTCATTGGAGATTGACTTTGTTCACCCATGT TIGGCCCCTGCACACCTGATA
GAGGAGCTGGETAGACCAGTAGGCCATGCCARGECCTTCTCTTCCTGTAGTCAGGETGAGRCTGGTGATACICACARACTGT TGTCCCAAC
ARATGGCACCATTACATTTGGCATCCTCTGTTTCCTCAGCCCACCTGCAGCTCTTCCCTCTCGATCTAT CCTCAGGGRAGTGCTGTGGCTT
TGAATGAGTGGGATGCCATCATTGAAAAAGGAGCCCTGGGTCACGATTTCCTGAGACTGGACGCTTTTTCATCTGATACCTGTCCAGCCTT
GCTTTGATCGGEGGATCGEETAGT T TETETGAGGAGGCTTAGCCETCTTCTTTCCCTGCTGACTACTTGCTGTGCTCTTTETCETCTECE
TAGCTGTGTTGAGCTGAATCGGTCGGCATTCT TGGARCCGERGGEATTATGCAAGGCCAGGAAGTCAGT GITTATTGGCCGEARGCTCACE
GTGTCAGTTGGGGARGTTGTGAAT GGA CGTTGCCCCCTGTTCCTCGCCATACACC PGTGTGCAGCTTCAACTCCCAGRATARGTACE
TTGGACAGAGCCTGGCTACGEAGCTGCCCATCAGCACTCAGRGAGC TGETGGAGACCCAGCAGETGAGT CARGTACGTTTCCCTTCTTGGR
AGCCTCCCTGTCACTCGARGATTCTGTCTTEGCCAGATGCTTAAATATCTCTTGCTT TGCCTGGATCTGEAGTTTTGARGCCCCTGTTAGR
GCTTGTGATACTGCGTTTCCACACAGGGUATCTGTCATCCTGTGCCATEGTCCCTGARTGGT TGTCAGGAGGGCAGTCTGCCCCTCACGCTA
CAGATAGCTGTGTCCTTTTCT AGAGACTGTAGTTGTGTGCTC I GLTAGCARGTGTCTTCAGCACCTTGTGTCTCTTTCTAGGTGETGGCAG
AGGAGAGGACTGTGAGGCAGAGGTGGACGTGCCAACATTEGCGGETCCTCCCACAGLCGCCTCCTGCATCCTCAGCCACGCCGGCGCTTCAT
CTCCAGCCACTGGCCCCAGCCGCAGCACCCAGCCTTCTCCAGECCTCCACGCAGCC I GAGETGLTGCTTCCARAGCCTGCGCCTGTGTACT
CTGACTCGETAGGEATCGTGCCTCTTAAAGCCTCATGACGTICTGTAGCATTCTGTCTAAGGGTGCTGTGTTGCT TGEICLCEL AGATAGG
BAGCCCGAGTCEEEAGGGGEACGECEAGAGECTGGATCTACTCAGTCAGCCTCAGETACCAACAGEGGCCCATCTTCATCATAGTCAGAGCT
ACACTTGAGTGCCTCCTTCCATACCAAGCTGAACCCTACATCTCTGTTCTGCTCATGTGCAGCACCCAGCARATGECTGTCCAGGECCTGT
GGGTCACGACACTGCTTTETACCTGTCGECACAGEEAGECTTTGET TTTGAGCAGATCTTCT TTGT TGCACRAGTGGGGACT TEAT TGTGT
CTCACTGGCCICTCAGGCAGATGCTGGACACTGTCCCTACTGGAGGETCAGAGGETCTAGAGCGANAGT TCATAGETCACAGGAATTGAGS
ATTTAATGTGCACACRAAATGATGGCTARAGGTGCTGTTGGGECCACCTACAGGGCAGT CCTCAGCAGECTTGCTTGCCCTCACCTCTGTG
GAAGGCATCTTTCTGTTGTTCAGAGTCTTCCTGCAGCCCTCTACACTARGGTCCCTGTGCTTTGCTGGGAACACCTTCACARATGTCACTA
AGAAGTCH''CACGCAAGATGTCTCTCCT TAGGACCTGGTACAGGTGGTGGACGAGC TCATCCAGGAGGCTCTGCARGTGEACTGTGRGGAR
GTCAGCTCCGCTCGGGCAGCCTACGTAGCCGCAGCTCTGGGGTGAGTGGTGACTAGCETGTCAGCCTTTCTTGCTTGGCTGACAATTGCTT
TCTGEGCACAGTCATCTCCTTCCTARTARAGCTGTITCTCTCTTACCAGCRAGTCCCTGTTCCATGTGCTTAAGATCCACGETGRCAATTTC
AGGGACT'TTGCACCTCTCTGAGGCCTARATGTTTCTTCLGELCTCT TGCGGTTTCTCCTGTTTCTGACCTTTAGTTCITATTAG
TATGTAATTTCCATTTGTGATTCCTTTTTTAAACGGT TCARGTCTTAAT TATTTGAT TGTTTATTTTATGIGTTGAAGGGTTTAGCTTGCA
GGTATGTGTCTCCTCCATGTATACCCACTACCTGCAGAGEGCAGAGGAAGGCATCAGCTCCCCTEGAGCTGAAGT TACAGATGGTTETGAG
GTGICCTGTEGGTACTGAGAATCGAACTCAGGTCCTCAGGAATACTCAGTGCTCCTAACTGC TGAGCCGTCTCTCCAGTALIGCCCL T TS
TTTTAGCTTTTGAACTGGACACTGTAGACCGTGCTGECCTCCAGCTCCCTGAGATCAGCCTGCTTCTGCTCCCCCTCTGCTGGGECTGARS
CTATACTTCACCATGCCAGCCTGTAGCCTTGAACTCCTGACTGCCECCCCTAGCCTCCTGAGCACCAGGATTGCAGGCGTGCACTGCCAGT
CTGTCCGTCCETCTGEEACTGGTGGCTCTCTGTCTCCCETTCTTTGTGACAGGAGTGGCATCTCATTAAAGCCTGACTTGTATGTCCCTCA
TGGCTGGCGGETGCTGCTTCT TTTCTGTCCTGTTTGTTCTICTGTITTCCTGGARCTGTAAGT TAACTTGTTGGCCICTGCTTGAGCTATTT
GUGRTCGACTTGTAGGAGCGTCTTTATATTC TGGATGT TAATCTCT TATCAGACACAGAAGTGCATGTATTTTCTCTCAT TCTCTGGATGE
TCTTTTTCCCCTGTTTCAGCCCCCACCTCTCAAGTACACCTGGCAGGCAGCGCTGAGGTGTGAGCCTTTGGGCCTGTTAGACARGCACTCT
ACAACCGAGCCACCGCCCTEGC ICIGACCCCGCTTCTCTTCTCGCCTCTTGTAACGT CTCTAATGCATACRAGAGTCABACCTTTTTGGAG
TCTAATCTTPCTAATGTTTCTTTTGT TACCTGGECCTTTAGGGTCT TACCTAGAAAAT TACTGCCAAATCCAATGTCATGAAARTATTCGT
ATTTTCTTCTACAAGT PTTATAGCTTATGTTTTTTICT TTGC T GTCTGTCTGT T TGTTTGTGCATTTGTTTGGACGETGTCTCAGTTTG
GGECCCTGGCTTACCTGAACTCAGTGTGTARACCAGACTGTCCCCEGEATGCTCARATGACCARCABEGECCTGEAGTTGTAGTGCARACTG
TTTCTGTCCTITAGTT TAACGTACTAGGGATTCTCTCATTCCTGAATCTARGCAATATACCTTGTGARACTAGTTTACCATTTCATTTACAA
AAATAAGATTATTTATGATAAGAGATATGATARACTCACTTATATATTTTTTAACT TAGT TTTTAAACTTGAT TACTCTTGAACTCCTTTE
TGAATTATATCTTTTGAGCTATATAATTGCAAARGTCACAGAATCATCATGTATATGTGTATGTGTGCATGTCTGIGTATATATGTIGTGCTE
TGTGTGTATATATATATATATATATAT! TTACTATATATGTGTACAGTAT TAGTATTANGACGATTGCAGCTTTGTGAGCTAG
TAAGTATAGTTGTATTTCTTTACTGTAGATGCTITITTTE GRAACTTTATTTTGT TTATTATTAGT TATTACTATTGTTCAGETTACCTG
CTAGCACAGCATGGCAGCTTTACGECTEAGCCATCTTGTCCGCCTGTGATTGGTT T TCATGTATTGAGGICTCTGCCTTCTAGAGRCAAGT
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CTCCCATGGCAGGAGGGAATGGTGGCTTGCTGTTETCTEGET T TGAATGCCGCCTGCTTTGTTTTGTTAACCGTTTCCARTGCTGCTGTGG
AGGATCTGATTACTCCTGCGACCACGGGCATTCTGAGGCACGTTGCCGCTGAGGRAGTTTCCATGGARAGGCAGAGACTAGACGAAGAGAA
GCARCGAGCTGAGGAGGARCGETGGGTGIGTCT TGCTCCTATAGACGGECATGEAGGT TAGT T TGCCCCAGCCCTGACCTCTGACTTETGA
TAGCCCTTCTGTCGTCT GACCCTGTTGGACCATTCACCACCCTARTGAT TTGACTAAGCCARGGGTGTGTGTGTCTGTGTGTGTGTGTGTG
PGTGIGTGTGTGTATTTGTATGTATGTATCTGTGTGIGIGTCIGTGGTATGT GGTGTATGTGTGTATCTGTGCCTGTGTGTGTTGCAGGET
GGATCGCATATTGATETGTGTGCAGGTTCCTC GG GTTAGGTCTCTGGAGCTGTAGCTACAGGCAATTATGAGCAGTGCCATGTGGGAC
CTGARCCTGCAAAAACACTGCGTTCTTARCCACTGARCCACTGARCT GAATTCTTTAAGTATTATCTTTGTGCTTTTCTTCCGTTTACCCC
TAGCTTGANGCAAGAGAGAGAACTGATGTTAACTCAGCTGAGCCAGGETCTGGCCGCAGAGCTGACAGAACTCACGETGRCAGRGTGTGTG
TGGGRRACCTGCTCTCAGGAGCTACAGTGAGTCACATACTGTCTCCTGARATETCAGGAGGAAGGAGEGACTGTGGCCRAGCTGTTGTAATG
ATGTGTATGCATATCATGGTCTCTCTTTCTAGCCCCEECTGTCCTGTAGACAGEC TGETCTTGECCTCAGACACAGAGAGCTCCATCTGCC
TAGCTTCCCAAGTACTGCATCARAAGCTTCTAGACAGATGTACCATGCTGTTTTCTGATAGGGAGGECCCTCTGAGTCAGTGTCCCTATCAG
GARGCATGAGATGTGTCTCTTGGCACATTTACTAGAGAACCTTTGTATAGTAGGCCATATGCCATTATTCTTCAACTARGGGAGCCTTTCT
TTCTTTTCTTTTTTTTTCCTTTCCCTTTCCCCATCTTGCTCTGGTCCCCGAGAGCAGEEATAGGGATTCTTCITTGTTTGTTTGTTTGTT
TCTCTCTCATTACGEATGETTGTGAGCCATCATGTGGTTGCTGGGATTTGAACTCTTGACTTCCAGGAGRGCCCTCACGCCCTCTTARCCAL
TGEAGCCCATCTCACCAGCCCTAAGGRAGCCTTTCTARACTTGTGTGTGAGGCTTCCTTGGCCTTTTCACTTGAGAGCTETTGAGGRAGGTCT
GUCCIGLGCTPCTETCCTECTGAGRGCATTAGCTGGACCGAGCACAGTGCACGGCACAGCECCCACCGCTCAGAGGCAGTGTGTTTGCAGT
CCGTGTTCTTCCTAGTCCCAGACTTGGGAGCCTGTCTCTCCAGTTGCTATAAGGAAGRGATCTCACARARCGATGTCARATGTCCATTCTC
TGAGGCAGGATCATACTTTGTAGCCCAGRATGGCCTAGCACTTACTATGTAGTTCATGTTGGTCTTGARCT TGGGTTATTCTCCTATGTGA
GCCTTCCATGTACTAGATTAATTTAGTATATCATTIGTTTTGT T T TG L TPGTT T GTTTTGTTTTGT TTTCTGAGACRAGGTCTGACTAT
GTAGTCCTGGCTGGTCTTGAACTCACTTIGT TACCTGGGTAGTCTCARACTCAGAGARRGCCACTTACTGCCTCTGCCTTCCARCTGCTGT
AATTGGAGGTETECCACTGTGTCAAGCTAGTGAGCTTATTTTTATTTTTTTAA GGARGTTTAYGCCTGTTTCTTTTCAAATATT
TATGTGCATGAGTACACAGTTGCTGTCTTCGGACACAACAARAGAGGGCATTGCATCCCATTACAGATGGTTGTGRGCCACCATATCGTTG
CTGGGACCIGAACTCAGTACCTTTTGGAAGACCAGTCAGTGCTCTTAACCGCTCAGCCATCTCTCCAGCCCTGTGAATTTAR TTTTAGTICC
TAAATARAAGCCCAGGECTTGCTAACGTGTGAGGTAAGTGCCTGCGGCTCTEEETGTCTGAGTCTGGCTCGGTCTGGAGTGTCTCTGGCAC
TGGCARAGATGGGTTAT TGGGARGGGGTCTCCTCTGCTTAGGGT TACTTCTGCTTTAATGGGCTAGGTTGTTTTTTTTTTTTTTTTTTTCT
GCCTTATTTAGTAGAATCCTTTTAT TTARAAGT T TCTTTTTTTGGGTGAGAGAPATACCTCAGTGGTTARGAGTGCTIGCTARACCCAGAG
GTCETGAGTTTAATTCCTAGACCTACGTCAGTTHCTCACAGTCATGAGTAACCCCALLlbbubbbﬂbltluuLuiuhluﬂTCCAGCCTCTG
CAGGCTGCCAAACACAGGTGGCATGCCACARCACTGTTTCTCTTTGTATCTGEEGTACAGCAGTACTTGCCTETCGTCCCAGTACTTGTGAG
GCTGAGGGAGGAGRACAGH ' FTAGGCCACCTCAGECTACARAGCAAATTCTGTGT CAGCTGGGGT TRAACTAGTGAGACTCTCTTTGARAR
AGRGGAAAGTCTGAGATACAGSTTTACCTGAGGGCAACCACCATCTGACCAGRGGARGCCATTCCTAGTAGCCACTAGTATTTATCATGTG
TGGAAGGTACTTCTAATTGTAGATACCACATATTGCTGATARGACT T TGAAGTTGTCTAAGTTGTCAT TAAARATARARATTCAGAATCAC
PTCTTGCCGAGCTTAATGACCIGGAGCCAGTCTGCAGARCCCACTCAGTGGAGTARGAGAGCACTTCCTGCAGCCTCCACGCACGTETACC
CATGGTECACTGGEGECCCTCACACCGGACAGAGTAAAGT T TGIGTETEECTTCTTGTTATGT TAGGTTCAGCTGCTGTGCTCARGTGGTGC
TOPCACCTCAGECTCCTGEECCT TAGECTTAGGAAGTTTACGCAGGCCACCATAGCTITATGAG I AAAACTTTATTTCTGGATTGTTACA
GTGGCCTETTTGGACTTCATCTGGCACCCCCATGACAT TTTTCGCTTTTCTTCCCAGGTGATCTGCTTTTARGTARARATARRAGTCTTGA
ACTCCCTCTITATAGTGGARATGTTATATTTGTTACTGTATTTCCATAGGARGTCAGACTCCAGCTTCTTCTAGEGTGGGIGCAGCAGTCAG
AACCAGGGCCTTACACATGCTAGGCAGATACTGTCCTAATTTGGTTTTCATTGCTCTCACTAAGACTGTGACTGAAAGCAGCTTGGACAGG
GAAGAGTTTATTTTTTATTTGGCTTACRCTGCCACATCACAGCTCATTATGGAAGGAAGTTCAARCTGCCTTACGGRCTTGCCTATTEECA
ATTGEATGGAGSCATTTTCTCARTTGACGT TTCTCTTTCCETATAACTCTAGCTGTGCCARGCTGACATTCCCGACCCAGACECACATTTT
TAAAGCAGGCCCGTARGTGTCCATGCCCTT TGGTGTAGCTGCTTCTATGGTAATTGCTCTCTATTTTAGGAGTGCACGTAGARATAGACCAG
AAGGTCCGTETEGCCCECTETTGTGAAGCCGICTGTCCACACCTGGTGGATTIGTTICTTGCTGAGGRAATTTTCCAGACTGCARAAGAGA
CACTCCAGGAACTCCAGTGTTTCTGCARGTATCTACARCGETTAGTGCTGTGT TCCTACAGATAACGTCCACCCACACAGGAGCTTTTATC
GCGTTCATAATATGTGAGCTGTCAACTCCATTAGTCAGACATGAARGGCT CACAGATTGATAGGAAT! ACTGAAGTAGAGTTAGRAT
ATCTTGTATETGAACAGATAT AT AGAGTACTTGCTTTTTATTGTTIGT TTCT TTATTGGCTGTACTGGATACAGGEARATGTCTTTGAA
TACATTAAATAATTCGCCATGCCTTCACGAATATGAATGAATCI ' PCARRCTGGTATTCTCTTACARARATCTGATGTTCTCTCTARRATC
AARAAATCAAAACCATGTATTTTTTTAGATT TATTTATTTATTTATTTATTTAT T TATTTTGGT T TTTTGAGACAGGCTT TCTCTGTATAG
CCCTGCCTGTCCTAGAACTCACTTTGTARACCAGGCTGGCCTCGAACTCAGARATCTGLCIGCCTCTGCCTCCGAGTGCTGEGATTARAG
GCGTGTGCCACCACCCCCAGCTTTAGATTTAT T T TATTATCTTT AT IGTATATAGTGCTTTGTCTTCATGTACGTATGTATGIGAACCACA
CGCATGCCTGGAGACCAAGGATGTCAGAAGAGGTGTCACATCCT T TGGCACTAGAGTCATAGACAGATGTGACCTGCCACAGTGCTAGGAA
TCGAACCTGGGTCCTCTGCAAGAACAACACGTACTCTTAGCCACAGCACTAACTCTCCAGCTCCTARTGGCGATGCTTTTTATGATGETGT
TTCCCCGTAGTGACTCATTGTGAACTACAAATGCATTTACTACCCCTGACCTTCCCAGTACCATAGCTCAGCAACAGRACGCACTCAGCAG
TGTCGGGTGACIGCCTTCCGGCTEACTGGECGCTAGCTAGGTGTAGAGGECTCTCTCATGATAT TGAGAGTATTGTGTAGCATATCACAA
GTCTAGGACARACTTTCTTGAATGTGGGTTCTGTAACTGACTGTGAGEGGT TGCAGAGAGATATAATAATGACARCAGTAAGAGGCTCTGAR
CGTECAGTGACCAAGGTCGGTTCACAGTCCARTGTGTAAT SACTGACACATCACTGCAGCTGCAGACRCAGCTGTGGATTCTCCGCTGCTG
TGCCCCCATATGAGTGARCATTGTCTGTGACTCARGACTGETCTTTCTTGATTTTTTTTTTARAGATTTACTTAT TATTTTATGT GTGCCA
TGTGCATGCAATGCACAGATAGTGTAGAARAGGTCAGAGGAAGGCTCTCATCTCCTAAARCCCARGTCACAGAC TGTGEGAGCTGCCGTET
GGGTGCTCEGARCTARACCCTGGTCCTCTGGAAGAACAGCCAGTGCTCTTAACTGCTIGAGCCRATCTCTCCAGCCCATGARARAGCTCCRAGA
GACATAATATTTTAGTATCATTATCCCTCAGCAGCTATCARAYIGGTATAATTTTGGGT TACATTGTAT TAGACAAAACAAGCATATITGT
CTCCTTAGTATGCAAATTTATATTAATATTCAATATATGATAGGATTATATATATATTCCAARTTGTTGTTTTAAGTAATTCTCTTTATAR
TPTATTATCACTAAATGTTTGATTTCTATATT T TATATACCTATATACCAGGGGT TTTALACAAATTTTTTGGGTGAARRAGGAATTSTAR
ATTGAARAAGTTTAAGAAATCTTAAGCTAGGAAATTAAATTTTAAGTCCATTTTTAAAARATGAATTCATATCACT TTGGTGATGTCATAA
AGTTAARAAAAAAAGTTCAGGTATTAAGTTTGAGTTTCTCICTCCATAGTAGARARATCATCAGTTTATGAAGARACATATACAAACAGTAT
ATATCTAAACTAAACAGTGTAGCCCATTTCAGGTTCEETAATCCTCACCGTAGTCCAAGCATGCTCGEGGCACAGAGATGCCTGTGTATCG
CTGTGECCTCTCAGCAGTAAGGGGCACCCAGT GTETGCTACTTAGECTCACCGCTCATGT TGTATCTCTGCCAAGGGTEATCCATTTTATA
CTGRAATTTAAAGCAAGTGATAATGGCCTTGATGGTAACAACAGTATCAAARGGRACACACCCAGGAGAARACTTCCTAGGACAGACCGCT
GLCCTTCAGRAGTAGCAGCTCCTGETACCCTTCAAGAARCTGTACCCAAT! AGGTGCAGGCCTGACCTTICTAGCATGGTGTCAGGTTC
TCCTGTTACTAT TATAACAGIGTTGCAGTATGCTCTTGGGAGTGTCTGTGCCTTAAGTGACTGACCCTCTAGIGACTGTCACATGGCTCTC
TETGECTGTEECAGTECCT PAGCGACC TCTCT T TATTAACAT TTTACATGTCTGTTCACACATGTTGTT GGGACCTACATTCCTGGTTGC
TGETCTGAGGEATCACTATACTAT TAAGTTTGTGTCCAGATTGCTTTTCAGAGGTRAATTCAGTGTTTGTACTTACGTCCAGCAGCTCAGAG
CTCACCACTTTTGTTTTTCATCACACCCACATTTTARTTGAGATIAAT TTTCAT T PTARGCACTCTTGCTGRRGAARARARCT TARGATTG
TCARAGCCACACTTTTAGACTGGAGAGATGGCTTASTGGTTAAGAATAT T TGCTGCTCCTECAGRAGACCTSIG TCEGTTCCTAGCACCE
GCTTAGTGECTCACAGAAGTTATGTACAAGCTGEACATACATGTACACAGGCAARACAGTCACATACATGARRATARARTAAATAAATCTA
AARAAAATGATARACARAACCAARTTTCCATATTTATATACTGAACTATGTTT " TCGCCAGTGGATGAGCCTTAARCACAT CATCCAATAR
CCGCATGCTGTTTTGTCCTCTAGETCGAGEEAGGCTGTTGCAGCTCGGAAGARATTCCCGCETCAGATGCGGGCCTTCCCTGCAGCGCCAT
GCTGTGTGGATGTGAAT GACCGGCTGCAGECACTAGTGCCCAGCGCAGAGTCCCCCATTACTGAGCAGANCCTGGCCARGGETCTTTTGGA
CCTEGGCCACCCAGGCARAGTAGGCGTCTCCTGTACCAGETCAGTCCCAGTGGCGTGGCCTCAGGECTCCATGCCCAGCTASTTTTAGCTT
GAGITAGACTGATGACTTTGCACCTABAGATGGATGGAGCCTGARAGTGAGGACTGACACACGAATGCATCTIGARGGCTGTGTTTCCCAC
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AGTTCTGAGCCTETGACTTCTCTACCACTAGGAAGGGAGECTCTCGTTCTGCATEACCTTGAAAGGCTTAGGTTCIGT GGETAGCCTGCCT
CAGCTCTGCTTCCAGACACTGTCCTACTGTGCTCCTTTCACTGECCTCCATCCACCTCCATCTCCTCTEGCAGAGTCCCTTCTTTCTGTGT
CACCCCCATCCAGGCCCTCGTTGCTGTTCCTCCTAGT TTCCCCATTCAATGCAGTTCCTGAGGCCCAARCTGTCCAGTCATAGCATCTCTG
GCTTGGTGTTTCICCGTAGGCACAGTGCCAGTGCTGTCAGTTTCTTTCTT TGTTTGTACA TTTCACAGCTGTCCTGCCTCCCAGS
GGGCAGGCCTTAGGGGGCACTATCGAGGTGTCGTAGGCTTAACCTGATGEGGT TATGTCTCTTCCTCTGETCAT CACAGEAGATTCTCACT
GAGCAATTACTCCTAAGGTTTTGTCTGGTCAGTTAGATCACCAGGTCATCTTTGTATAARCTAGAGATTATAGTCAGGCCTATACTCTGARG
TCAGGGATTAGGGGCCTTACTCTGACCCATGACTGT TGTGACACAGTCTGGCTTCCTGAAGTCATAGT TAACTTTGGT T TTGTTTGTTTGT
TTGTTTGGTTGETTGTT ITTATTCCGAGRCAGGETTTCTCCGTGTAGCCTTGGCTGCCTGGECTAGCCTTCAACTCCGAGATCACCTGCCTCT
GCCTTTCAAGTGUTGGGAATCARAGGTGTGCGTCACCATGCCTGGTATGTAGGCATGT TCTGTGAGCCACACCAGCCAGCACAGAGGCTCT
TCTCTCCCATGAGAGCGTGCTCTAGGATGGCAGGGAT TTTGTCTGT TTCTCATAGCCAGCTCACAGTGAATAGT GCAGCAGATATTTGATG
GGGTTGEGTGACCCGTTATTTTATCAGAGTCTATTATTCTCCCCCAGGRRAACATTGAGCAARTTACTTTTCACTCAGAAATATCAATARATA
CTATTTATTACTTATTTT TARATT T TCATACAGTATATTTTGATTGTET T TTTCCTCTCCCCTAACTTCTCCTAGATTCTTTCTCTCTC
TTAAGAACAAARGATARCAATRACARARCAAALCC GGTCTGTTTGTATTEGGTCAGCTACTGCTGAGCAT GAGACGTGAGGTCTGTAG
TCCATTTCTGCTACTCCGGAAGTAAATACTACTCGT T TCTTCCCTTTTGTAGTCCTTCTCTTTCTTTTTTTGT TATT TGTAGGT TGAGGCGE
GCTTAGARACAAGACAGCTCACCRGATARAGGTCCAGCACTTCCACCAGCAGCTGCTGAGGTCTETCCETCATTCTCACTGTTTGAGTTGT
TCCTGCTTGGETACTGCATATTGGCTCATGETGATCTGCCCCTTCCAGGRATCCTCCATCGGCACCTCPGEACCTGCCATCCATTGTGTCT
GAGCACCTCCCCATGAAGCAGRAGCGAAGGT TTTGGARACTGETGCTGETGT TGCCTCATCTGGAAGAGCAGACTCCAGAGRGTCCTGGCA
GGTCAGCAGTTTCCTGTATGGGGAGTGTGGATACTGATCCGGRAGGAGGATTGTGCTAT TGAGAGTCGCACCCAGGCAGGCAGAATETTTGT
GGGGGTGGACACTARAGET TGTGTCTCAGTGTACT TTGCTCATATGTATTTGGATTTTTATCATTTTTCCATGIACTAGGCATTATTCCA
TGTAAGTCCAARAGCTCTARGATTGAGGATTATTTARACCTCTGTATGGTATGETGTCCTGATTAGTATCTACATTATTTARGATTCTGTA
TATTTGTGCACCTTGTGCTTGCAGTGCCTAAGEA TAGAAGAAGGCATCAGATTGTCTGGAGCTAGAGT TAGCTGCCATGTGTTTGCTG
GGAGTTARACCCAGGATCTTTGTARGAGCATCCAGTGCTCTTTACTGCTGAGCCATCATCTTTCTAGCCCTGAGGAATATITGTTTGTTTG
TTTTGCATGTGCCACAGGGATGGGEETCARAGGACAGACT TACAGRARTCTGCTCTCARACTTCCTAGTGCTGTGACTTTAGTACAGCTA
CTCACACTGTGGTGACCTTCAACCATARRACTTTCATTGCTACTTCATAACTGTCATTTTGCTGTGGTTAGGAATCATARATATCTGTGTT
TTCCAATGGTCTTAAGGACCCCTGTGAAAGGATTGTTCAGT CCCCCTARAGGGGT TGCAGCCCACRGGTTGAGAACCCCCCTGCCTTACAC
CATCTGCATTCTAGGGGCAGAACTCAGTTGGCAGGTGTEGGCCGCAAGTGTCTTTTATCTACTGAGCTGTCTCACLGGCCCAGGALCAGARG
TTTGATTCTCTARAAATAGTTCCGTGETGETCGIGETGETTGTTTTTTGAGACAAGGTCTCACTCACTATGTACCCTGACTGGCCTGGAACT
TGCTATGTAGATCATGCTGGCCCCAAACACAGAGATCCAGCTGCCTCTGCCTCCCARTTECTGGCATTARAGGTGTGCGCCARCTCACCTT
ACTGARATGGGTATGTGTARCTCCAGGGATGEITTCTATTGCTCGGGCCCTTTCCTCTTCAGCTCACAGTTTTCAATCTCGTTCGRATGAG
CCRATTTCACAACTGTCCTTTGCACTTACCCAAGTAAATAACCCAGTAGAGGGCCAACCTCCATTT TAAAATGATARCCTGTTTTGTGAGS
TTCACARTTAGATTTGGTGTCTGGGACCCTGIATCCATATGGTATT TCTCTTGTTTTCCTGAGGATTTCTGTARGTCATTTTARAATTAGA
CATTCCCTGRARTGTTACTTTCTT ?CATCTACAGAATACTAGRARACTGGCTARAAGGTCARATTCACAGGAGATGACAGCATGCTGGGTGA
CATAGGAGATAATGCTGGTGATATCCAGACCCTCTCAGTCTTTRAATACACTTAGTAGTARRGGGGAT CARACAGTTTCTGTCARCGTGTET
ATARAGGTGAGTGACAGTCACTTCATGTACATATCTCTAGGTTTCATTTTCECTCCTCAGATGTCTCTGAAATTATARATTACTATTTATT
CTCARBGGTGGTTTTCAATGACTCTGAGATGATCGAAGTARATGCCATTGTCTGT TTTTCTTTACATCTTGAT TAATATACCACAGCCATC
TACTTGGTGTRAAGGTTTTAGTACAGATTCTGGGAGAGCAATGTACT TGCCCTCTGTCGTGGT TACAAATARATAATATATAATATTATCCAG
ATATAATCCATTTTTTTARGAGEGGARGCTTACT T TCGCTCATAGTATTGARGGTTTCAGTCCATGACTGATGCCCTTGTTGCTTTTCTGA
GGACGCACATAGCAGAAGAARAGTGTACACTIGACAGCCAGGACACAGCTGAGGAGGTTGGCAGCCCACAGTCCTTCARAGTCATETCCCC
AGTGACCTCATATCTCCACAGATCCCACCTCITCAGTATCCCTCCCATCTCCCAGTCATGCCRAAGCTGGAGGCCAAGCAGTARACACTTGGE
CTCCTCAGGGCCAGACTACAGCARGCACTGAGCCTTGGCTGCCACATL ICCICCTTGAGAATGTGATGCACTCTACAGGATTCCTTTCTACT
TTATCTTTTGCTTGACTCAAGCTGCAGCCTCTACCCAACAGCAGACCTTAGGCCCCTTTTTGTTTTATTGCGAGCACTAATCCCTGTTART
GTCATTCTCATAGCTCTTTGATTTTGTCAGGTTTCTTAGTCCTTATTTCTTTTAAACACAATATTCCTACTAATTARAGTCCCAACACGE
TGTATTTCCTTTGCTAGGGCTCTGCT TAGTAGECCCTIGEGTTTGAAGTARATTTGTGCATATGGTCTTGGAACARTGGCTAGTACTTGTG
TCATCTTCCTCTTCCTCATAGTAACAATACCTTTTCTTGGTTTAGTCCTT TAGATGAT TCTCAGCAAAGGACATCGAGGEGGGARTTTTIC
TGATTGCTATCCTCCTGAAAATATATTTACCTTATATTCTCTCTCTCTCTGCTTTTTCTTGTTTTGGCTTGGTTTGETTCTGTTTCETTTG
GPTTGGTTTGSTTTGETTCGECTTCTCTGTGTAGCCCTCACTACTCACTGTCCTGGAACTTGCACCETAGACTAGECTGCCCTTGAATTCA
GAGATCCATCTGAGTGCTGGEACTAATGGCCTETGCCECCGLCATGCGTGECICAGCTTTIGTCTTT GARGGACTGTCCAGGGCACRGTEAA
TAGAGCTCTGCAACTGTCCTTGCTGAGGCAGACTGTCTCCTGTGTTETCCTCTIGGTACATTCACCCTGACATCTTTGATTTTGTICCAGGT
GGCTCATGGCACCCTTAGT GACAGTGCCCTTGATGCTGTGGAGACCCAGARGGACCTGTTGGGAACCAGTGGGCTCATGCTGCTGCTTCCC
CCGAAAGTGARGAGTGAGGAGGTGGCAGAGGAGGAACTGTCCTGGCTGTCGGCT T TACTCCAGCTCARGCAGCTTCTGCAGGCCARGCCCT
TCCAGCCTGCCCTGCCECTGETGETCCTCGTGCCCAGCTCCA ACTCCGC CAGTAGAGGACGGTGTGETGAAGEAAGCC
CCGTTCCTGATCCCATACCTTTRAGAAGT GGGT GGGGCATGAGTGTGATGGATGGCCAGCAGAGCAGTGTGGGEAGCTTTGGEGTTAGTGC
CCTATTTGTTCTGTCCACAGCGCAGEGCCACRACTAGCTTGGGATGTGTCGCATGTGCARAATGAGTATTATTACATGGETCCTTCCTGTT
PCTCTTAAAGGTCTGATGTTACAGGATTTGGTTTCAGCCARGCTGATTTCCGATTACATIGTTGTTGAGATTCCTGACTCTGTTAATGATT
TACBACGCACAGTGAAGGTATGGTTTCACCTTT TARAGGTCTGTCAGGGTACTTGTTGETTTCTCTCCIGAGCTACCTATCTTCTCATCTG
TCTGGAATGTAATATATGTESTTGTTTGGAT TT TGAGACACTGTCATGTAGGLECAGGCIGATCTCAAGT T TGCTAGGCAGT CAGGETAALT
PAGAAGTGATGCTTCCTCTTCCTCTTCTGTGAGCTATAGGCATGTACCGTCCTGTCCAGCTTATATTAGTGATCTCCATTTTAATCTTATGT
TTTACACACACACACACACACACACACACTAT TCTAAAGATACAGCAGGCAGGAATAARAATAAAATTTAAAAAACACCCATAGTATGGT
TTCAGTAATATGTTAAATAAST TTTTTCECTTIGCTTIGTTTTTTTTTICTTICTTT TTTTTTTTGT TTT TTPGTTTTPIGTTTTTTGTTT
TTTGTTTTTTGT TTTGTTTT I TCGAGACAGGGITTCTCTGTGTAGCCCTGGCCTGTCCTSGARCTCACTCGGTAGRCCAGECTGGCCTCGAA
CTCAGRAATCCACCTGCCTCTGCCTCCTGAGTCCTGGEATTAAAGGCCTGCACCACCACGCCCAGCCTTGGTTTTGCTTITATGRARTTAA
AATGACCATTTATATATTACATCTGAATGTCAGATTTATCTAATTARTTTTTTAGAATGAATGCTT T TACAAAATATARAGAAGTCATATT
ACCTGRGACTTCCTGGAAAGGTTCTGCTAAARATGGTET AAAGAAGTGTAGGGATTGCATATGGCCTGAGGATGTAGCTCACGGGTA
CAGTCCCACTTGACATATAAGAATGTCCTAGGITCAA ATGGCCTAGTCAGCTATCACTGCARAAAGAGGCCCATTAGACATGCARACT
GTATATGCCCCAGTACRAGGGGAACAGCAGGGCCARAAPAAATGGCAATGAGTGGGTAGEGAAGTGT GGGEGGAGEGTATGGGCGATCCTCT
GCGCTGECCAATCGATGCTGECGTAATCCTGCACATAGAGTTCCTARAGGGCAGGECAGACCTGAGTGCCTAGCATTAGCAGCAGRCACAG
BAAGCTAGACTAACCCTAGCCAGGAGTGCTCTCAAGTTECCTAGGTCCCACGCCAGTGCARACCCTGTTCCCARRGCCCGTTTCAGGGCTAT
GTCCCARGAACAGTCACTGCAGGCACAGGCTAGGGUTECAGC T ICTGARCGLTCCAGGTCCCACTGCACRRCGECAGATGCCCTTCCCACG
ANNNNNNNNNNNNNNNNNNNNCCATTAGACATGCARACTGTATATGCCCCAGTACAGGLGAACAGCAGGGCCARARAARATGGGARTGAGT
GGGTAGGGA GTGGG! AGGGTATGGGGEACTTTTGGGATAGCATTGGARATGTAATTGAGGGAAALATATARTAARARAATARTATA
ATAATAAAAGATATAATAAAATTCTCAATAAAAGGCTTTCTTAGT TAAAAAARRAARRAARAARAARARARAAARARAARARAAGAATGTCCT
AGGTTTTATCTCCAGCACTCTATGARAACCAAACCAANGCTGGACAGGAAGAGGTAATGGCAGRGCGTGAGGARCCTCCCTGGCETTCACT
GACGACCCTAGTTCTAGGAATAAGATGGAGTGECTCTGCTCCTGTGGCTCCTGRGEAAGCCCTCATGAGGTCCTTGGTCCTTCCAGEAGEG
CTCTGCAGGCCCCACTTACTAAT TAGATAAGACTCATGGGECCCTCTCTGGTGCCTCTEGGAGGCACATCCACAAGGCTCTAGARGCCCAG
ACTCAGGCACGCAGAGGCCTTGTGCECT TTCCTGCAGCGECTGAGATTTTGTIGTTGGEGCATITTCCTARRACAGCCATGGGCAGACTGC
TARGCCCCTTTCGAAAACTACT T TTTAAARCGAGTGTGACTTGTTTGAGCAGATCTCTCCCAATTGTCTTGACCCTCAGETTTCTGGAGCA
GTCCAGTGGCTGATCICCCEATGTCCTCAAGCCCTAGACCTTTGCTGCCAGACCCTTGTTCAGTAT GTTGAGGATGGGATCAGCCECGAGT
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TCAGCCGTCGGTTITTCCACGACA GCCTGGECTAGCCTGCCCTCCCACCAGCCTAGCACCATIATTGAGTTGTTCAACAG
TGTGCTGCAGT TCCTGGCCTCTGTGETATCCTCTGAGCAGCTGTGTGACATCTCCTGECCTGTCATCCART TTGCCGARGTGGCRGGCAGE
CAGCTGCTTCCTCACCTGCACTGGAACTCACCAGAGCATCTAGCGTGECTGAAACAAGCTGTGCTTGGGTTCCAGCTTCCACACATGEACC
TTCCACCCCCAGGGGGTATGTACCCACCLIG AGGA TAGCCTCCTCTTCTTCCTACAGAGRCACTATACCAGCGGGTGG
ATTCCAGGGTGAAGTCTGCAGTCCACTTCCTCTGTGTACCTATCTGCATCAGCCTTTGGETTICTGGETTAGGATGAAACAGGATTTTATG
GAGTGGGAGCTETTGTCCTTTTCCCCAGHACAGTCCTGAGACTGCCCCACAGECGCTGCT TACCAGRAAGAGCTAGGCCAGCTGRAAAGCAT
GAGACTTCTGTGCCTGCCTCTEAGCTGCTGGCCCTGCTGCTATGACAGCATTTAAGTGCTAGTGCTAGGTCACTGTTCATTTARRGCCTGAC
TGTGCCTGTGCCT TGAGGCCTCIGGGCIGTTIGATACAGACTCCACAGATAGCCARGECTGACTCARRCCTGGTGCTGCAGEEEC
TGCICTTTCCTATCTTAATGGCACTGGGARGGAGGGAGCCTGCTTAATATTCAGCTARCRARGCTTGTGGACTTACCCACTGTAGCCCICT
ACCAAGAAAACAGCATTAATANTATTTCCTGTTCACTGATTCTTGGTCACACCTGTARCTCTCICTGCAGCCCCCTGGCTCCCTGTGTETT
CCATGETCATTCAGTACACCTCCCAGATTCCCAGCTCARGCCAGACACAGCCTGTCCTCCAGTCCCAGETGGAGAACCTGLTGTGCAGAAC
ATACCAGAAGTGGRAGAACAAGACCCTCTCTCCAGGCCAGGAGTTGGSGCCTTCTETTGCCGAGATCCCGTGEGATGACATCATCACCTTA
TGCATCAATCATAAGCTGAGGGACTGGACACCCCCCAGGCTCCCTGTCACATTAGETAGTAGTCATTCAGGGTTTGGGGACTCAAAGTCAT
GAGACTTTCCTAGGCTAATTTTACCCARAAAGGGGGGGGGEACTGAGATTTTACT TAGTTAGCTAGT TAGT TAGTTTGTTTATTTTARATA
GGGTCTTATTGTGTAGCTCTGGCAAGCCAAACARACAARACCATCTCCACTCTTGTTTTAAATTAGACCAGRARAAGTCTTAGARACTTTTG
ARGCACTARGGTTTGACTGGGCATGGTGETCTATATCTTTAAT TCCAACACGCAGGAGGATCTCTTGTGAAT TTGAGGCCAGCCTGATTTA
CCTAGCAAGTTACAGGATAGCCAGGACTATATAGAGAGACCCTGTTTCARRRACACARACAAGGCCRGATATGCTGTGCATGCCTTTATTC
COTGCACTAAGGATGCAGAGGCARACAGRTCTCCAAGT T TGAGGCCAGCATGGTCAGTCTATAGAGCATGTTCCAGEACAGTCAGGGCTAC
ACAGAGAARACCCTGTCTCCAAACAARCARACAARCCAACARGAAAAGGLCCTAGGAGAGCACAGACTTCCTTCCCTGGRACAGGCCTCCTA
GGTTAGCTCTTAGAGGCACACCTCTGCEAGCTATTCCTGTCCCTTCACAATCTTCACCARTGCATGTCCCATCCARGCACGEAAGT TACAT
TAGCGAATATCAAGTGETCATCTGTTGCTCCTTATATATCTGATTTCTAAARATCTGTTCTTGIACTGTTTTCTCAGAGGCGCTGAGTGAR
GATGGTCAAATATGTGTGTATTTTTTCARAARCCTT TTAAGARAATACCACGTTCCCTTGTCATGGERRCACCCCAGRATGCAGACGCAGT
GGGEAACTGCAGCTGAGTCATGEACGETEAGGCCTATGT TGAGTGTGTETTCTGTCTCTGTTCTGGACCACAGCCCCTTCCCTGTCCTAGAG
CAACTCTGGCARCCCTGCAGAGTGC GPCCCCACCGCGTAGACACTTCAGAGCAGATGCAGGCATCTCTCTCCATTTATCCGATGAG
CTCAGGCCAACCCTAATTGCAGGAGGCAGATARAAAAGCTGGTATCTCATCTCATARACCCACTTCATAAATACCCARTGCAGCACCTGTG
CACLTTCCCCAGTAGTCTTCCTTCCAGAAGAAACAGGAT CAGCAAGAGAACTCTATTAATATAATTTCCTGT TGCANTAGARARAGCCAGGT
GELCATTTCAATACGTGTTGAAATAATT TAAARTGT TTAT TTAT T TCATATATATAGT TGT TTTGCCTACATATATGTCAGTGCCCCACTT
GTGGGCCACCGTTGTATTCCCTAGACCTGGAGTTACTGACAGTTGT G CAACGTGCAGGCACC TTCTCTGGAAGGCCAG
CAGCCRAGTGCCATCARCAGCTGRCTCACCTCTACAGCCCCARAATGARCTTTTTARAGCTTARGTCAGGGTCRGAT GGATGEATCAACATE
PTGGGATAAAGGATGGCTCAGCGGGTGEGAGTACTTACTGT TCTGGCCTGGCAACCTGAGT TTGATCCCTGEGATCCACTGAGTTGGRAGE
AACTGACTCCACAGAACTGCTCTCTGACCTCTACATGTGCACTTCCCACGGCCCTGAGCTACTGRCTTAGITTCGTTTCTAAGTTTTGCTG
TATTGCTAAANTACTCTGACARRAAGARACCCAGTGGARAGGGT TTGAGTTTC I CACTGGGARARTCAGAGCAGGARCCTGAAGCAGTTAG
TTGCAGTCCAGAGCGAATARAGAATGTGCGCAGGCTTGCTCACCTCAGTAGACAATGGCGGCCACATAGGGETGGTTTGAGTCTTCCCACGA
CTACTGATCTCATTARGACAGTCCTCCACAGECATGTCTGCAGACCAAGTTCATCTGACAGLCCCTCAATGTGCCTTCCTTCCCAGAGAAT
TCTGCATGCTTTCAGACTGACCACTAAAACTAGCCACCACAGCTACCTATCATAAATCTATTAAAACARAARATGCARAACACACCCCAGTA
AAATAAAAGCAACAACAACAACAAAGCATCATGCTCTTCCATAAAGCATTAGGCTTCARGGCCAGCACCAGTCTGTECTGCCCGEETTGTC
ACTGATGTTGCCTGATGECCACTGATACCGEGCAGATAGGCATARRTATCAARARTGAGAATTTCCACACGGTATAGTGCCAGCTCAGRAG
AATCAGCATTGTAGCCCTGGTTACGGTCCAGGGTTCAGCAAGCTAACTATCAGAAGTTCCCACAGCCTTGRAATATAGAATCAGTGGATAR
GAACACTCGCTCTTITTAGAGGACCCACGTTTGATTCCCAGCACCCATGTGGTGGCTCACAACCACTCATGACTCCAGTTCCAAGGATCTGG
CAATCACTTCTGAACTCTTTGGGCACAAGGCACACATGTAATACACATACACATATACAGGCCAAACACTAACATGTAAAATAAATCTTTA
ADACAACAACAATAAAGATGTACTTAGTATATAGAGC TTAAGAGATCGCTCAGGAGT TAAGRAACATTTGTTGTTCTTCCAT I TTTAGCCAT
TTEATECCCICTTCTGGCTTCCATGTGCTCETGTATTCT TGTGCTACACATAAGT TCATCACAGGCARACAT TGTATGCATAAAATARATC
TTAACATACACACATGAGAGACAGAGACAGACTGGGATARGAAACARAGGCCTGATTTARAGCAGCTCTAGTGGAACGTTTEGAAGCAATA
GCTGTCTTTCIGTCTGTCTGICGTCTCCCTTTTTCCCTCCCTCCCCCCARCCCCTTCTTCCTTTCTCCCTCCCTCICTTTTATGTTATGT
ATCCCTGGCTSGCCTGGAACTCACTATGTAGGTCAGET LG CY T TGRACTCACAGARGTCTGTCTGTCTCTGCCTCTGCTTCCAGARTGTT
GGGATTAAAGGCACATGCCAGCARGCCTGACCAACAGTETCTCTTGTTTTGTTTGTTTGT TTTTTTTTTG T TTTGITTTTGGT TTTTCCAG
ACACACTTTCTCTGTATAGACCTGGCTGTCCTEGCAACTCACT TTGTAGACCAGGUIGGCCTCGARCTCAGARRT CCACCTGCCTCTGCCTC
TGGAG! TGGGATTAAAGCCCTECGCCATCACGCCCEGCTATTT ITCTGTTTGTITTGT TTTGT TTTGCCAACAGL G CICT V'GATGTET
GTGTGTGAGTCACTATATAGCACATACTATGAGAGCTGCCCTCTCITGTTGCCATAGTCTCTGACTTGAGGGARATCGAGGCAGGLCCAGR
GCCTGACATGGGTATAATCCACCCACTAGAGCACTTGEATCTTGAGGCTTTIGT TCATAGAGTGAAGACCTETCCAGCTEIGTCTATGTEC
TGTGCACAATGTTGTCATCTTCTCTCCCATCTTTCTTGACTGTAAGAACTTTCACCCTTGTGCTTCCAGT TCGEGGATGAGETCCATCCAT
CCTCCTACAAGCACTTTTCCTACTCCATTGCTTCATGTACACCAGAAAGGGARGAAAARGGRAGAGAGT GGCCEAGRGGGGAGCCTCAGTA
CA ACCTGCTGL! TTCTGCAGAAGAGCTCCTGGCACAGAGTCTGTCCAGCAGT CTGCTGGAACAGAAGGARGAGAACRAGAG
GTTGETCTGTCTGTCCCCTTCCTEEETACTCATGCAT TCTTTCTACTTCCTGCAAGAGGARRGTCAGGACACCCARGGCTACGAAGGGGCG
GCTGEGCIGECABGGGTTATAGT GATGAGACT TTATT TAARAAGRAAAT GRGGAAGAAGAGAGAAAAGAAARGARAGGAACT GAGACATTT
ATAAAGTGTAAGTOTCEGCTCGAGTGCTTGCTCAT I T TCCAGAGGACCTCACTTTGGTACCCACATCCATAGCAGGT GGCTCCTARACACC
TCTAACTCTAGCTCCACGGATCTGACCCCTCTGGCCTCTGTGAGCACT TGTGCACCTACACRGATGTTCACACACACACACRCCTACACAT
AACTAAAAATAACTTTITTAAAAGTAGAAGCCCTTAAGAGACAGATTGTECTCTAGRRAGAATATTCTAAGTTTTTTCAT TTGARATTGGCT
TCATTGCTTATTTTAAGTCTICTAGAGGAGEGAATATGTGTAGCTARGT CTACATAGCTTGGTCTGCCATGGCTGACCACTGCTTCTTGEC
COTTGGGAACCCCARGGCTTCAGT GGGTCATTTCT TACTAGGTGECTAGGAGCTAG I GCAGACCT TCCTCTGCTTAGCTGACTCCCTTTCC
TTTGTACCTCCCTCTTCTGGCCAT TCACACTGAGARATAGAACGGEGAAGACAGAACTTGGTCARGGTTGTCTTCCCACCATGLIGETGTE
TCTCTCCTGATGCTAGAGAGEAGCATTGCATTGTGTGCT IGAGETCAGCTCTCCCCCTGGGGTGCAGTGTCACCTCCAGCCTACACACAGT
GCTCCACCCTTAGEGCTCACCTGAGACCTTGCTTCTTCCTCCATTAGGACATGEAGGTCAGCACACAAACCGCAGCCATACTGACACATGE
PCCTGACGCAGCTCCTTTGTCTCCAGTGCCACTCTGECCCTCTGCATCCTCCATGCTTGAGTCTGCTCACGAGTTCTTGICCCTGTCAGT
GACCARCRACTTCTTAACCTTGTTCTGAGTCCCTGAARGGATTTARTARATCCARGAGCACCACAGAGCGTTCTCTGACGTCATGTGGGCA
FCCACATCTGTTCACGGATACTC AGGACGAGGAGT TAACAGCACGGGAGCGAGTGCCGCTTAAGCTCTGTCTTCCTCACTITCCGATCTCA
TACTGTCTCAGGTTTGAAGATCAACTTCAGCAGTGGTTATCGCARGACTCACAGGCATTCACAGAGTCAACTCGGCT TCCTCTCTACCTCT
CTCAGACGCTAGTGICCTTICCYGATTCTATCAARACTCAGACCATGETGAARACATCTACAAGTCCTCAGGTGAGAACGAGTACCCTTES
CATTTCCAGAATTARAGACGGGGRAATACGCCTGCCTCAGTGGACCACACCTTTARTCCCAGCACTCCATGAGTGTGAGECAGCCTAGTCTA
CAGGCTACACRGGARCCCTGTCCTGAARAATGAAGGAGGGGAAAARRARGAARGARARRAGARARAACARACTARRAACCARTTTTARATA
CCTTAAAAGTTCTETCTCTTTAGAATATCCAARAGTTCACTCTTTCTCTGECCTTATCTTCT TICH GCCLTTTCCCTCCCCCCTICTCTTC
TCCCTTCCCCCTCIGNNNNNNNNNNN NN NN NN NN NN N NN NN NN N NN NI NN NN NN NN N NN EN

NNNNNNNNNNNNNENNNN N NN NN N NN NN NN NN ENNNNNCTC TAAAATT T CAATGTCT T TTTGAAGT TARAATCTCLGAACTATGGC
TACTTGTARRATARRTAAGTTACCTAGETICTTGTTCTAAGAAGGGGAATAAGGGCACAGT CACGETCARCT TGCGAGCACCCAGRGTCCA
GCAGTGTAARGCCAGGTGTCACACTACTACTGTCTGACACTCACTCTCCCTCTTCTCEECTCCTTCAAAATGCCTGETGECTGTCTGCAGT
LCATGCAGCTTGTCCTCTAGGCTCAGGCTGGCTACATGCCACAGCTGCTGCGACCCCTGGTGGTCAGGTCACCATGETACTGCCATACCCA
ATGCTTGAGTCCCCATTGCAGCTGAGCTGC TCCTGGGACRATAACATCTCTCGGSCTTTCTTCAGGGACTCTCCACCCCTGCCACATGATA
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CCAAGCATTATATTGCCATGACGCCTTCAATCCTGAGCCTTCTACTGCAGGGGGAGCAT CCGTGECCTGGCCTGECCTCTCATGEGIGCCAR
AGCCTCAGCTGITCTICACAACCCCTATATGCCTTCARARCCAGTATAGGGAGAGCCTTCCACTACCARGTTCAGATGCCAACATGRAGETG
CAGCCTCAGCTCCCTCTGEGCCATGAGCTICTGTGTGCTCATCCTGAATAAACACTTGAGRATAAT TTACCTCAGTGCTGCTGGTCTCCTA
ATCTGGGCTGATTCTGCAGCTCCCAGCTGACCAGTATCACTTGTCTCAGCCT TAGAGTACTT ACTCAAGACTTCTCTCTCARACAT
CACARGCCAGGCCACCACCATCTGCACTACTCTTTTITTTTITTTTTTTTTTTTTITGGTTT T TCGAGATAGGETTTCTCTGTATAGACCA
GGCTEEGCTGGCCI'GAACTCAGARATCCGCCTGCCTCTEGCCTCCCEGAGTGCTGECAT TAAAGGCGTGTGCCACCATGCCTEGTTTGCACT
ACTACTTTCACCATTTGCTGCATTCCCACAATTCATTARACTCTGARACACTCGAGTGCTTTTCTAGTCTGAAGTTCCAGAGGCCATGCACA
ATCCTCCARBATACATGCTCAGGTCTGTCACAGTARTGCCCCARGGCCTGGTARCTARTTTCTTAATTAGAGCTTCTATTCCTGICATAAR
ACACCATGACTATAAGCAACGTARAGGCTTTATAGTCCATCCARAGAAGTTAGGACAGGRACTCARACARGGCAGGAACCTGGAGGCAGGE
BCTGAGGCAGALGCCATGEAGGETCCTGCTTACTGGCTTETTTCCATGECTTGCTCAGCTTGCT TTCT TATAGRRCCCAGGACAACTGETC
TAGGEGTGGCCCCACCCACAATAAGGCCCTCCCACATTANTCAGARTGTGCCACAGGTTTACCCACAGGCCAGTICTTATGGEGGGCATTTTC
TTTATTGAGATTTTCT TTTCCATAATAATACCTAGCTTGARACTARCCAGCACTECTAGGCAGTGGGGGCACACACCT TTAATTCCAGCAC
TTGGAAGGCACAGGCAGTTGAATTTGGCCCTAGTCTTGTCAACAAACCAAGTTCARGGACAGCCAGGECTACACARAGAARCT TTGTCTCA
GAARATAGAATGARACAAAAACAAACCAGCACACACAGEAACAGTAGCTCT TGTCIGTGEEGCCACATAACTATCTGAACCTTGACCAGAC
TCAGTTCTGGGATTARCTTTCCCTARGGARATTAATARGCGARGRAGGTGAGCTCACAGRAGTARATTTCACATTAGGATAGTGTTTTCAR
AGCCAGATCGTCCAGGCCCCAGAGCCTCTCTATGITTTTCTTGGCGGATARGGAAGCAGAAAGAGT TTATCTGARGGATCATGCCCTGGEE
CAGGEGCGARRGGTGTTTCCAGRATGCCTTAGGRAGCCTCACAGAAGGAAGGCAGAGTACGATAGCATACTGTTTCCATTGATGAGTTTGC
TTAATCCTTTARARTACTCTTCTCTCTGACT TACTGTGAGGCATGGTGGTGTACACTCGTARGCCCAGCACT TGGAGAT GGATGGRAGCAG
GARGATCAGGAGTTCRAGGCCAGCCTCTACTALGIAGCARGTTTGAGGCTATCCCAAACTATATTCCACCCTTTTTCAACCCCACTCTACC
TGCTCCCCAAATTTATATTCTGACTAATTCTCTCTARAGACAT TGCCAGATAGT TAACAARGTTTARTGTACARARGT CTTICACRATGGAR
TTGATTATATGTCTTATCAATARATGACCCAAGGCCGEARCTTGETTAAGCTCCGTAGAATACTGGCTAT TTGTGTGTAGCAGRTTAGGCA
GGCARGATGGAGGAGCGCTACCAGGCGAGGGTTCIGT TGAGCCCRAGAGECTCTCTGATGCGEECGTGAGCATGEATETEATGTGACGCCE
CCACACATGACTACTTTTTGCTGCTTTTITACTCAATTAGAATTCAGGARCAGGARAGCAGTTGAGGTTCTCAGRGECATCCGETTCATCC
CTGACGGAAAAGCTGAAGCTCCTGGAAAGGCTGATCCAGAGCTCAAGEGCGGAAGARGCAGCCTCCGAGCTGCACCTCTCTGCACTECTEG
AGATGGTGGACATGTAGCTGTCTGACGGGAGACGGATCTCTART TCATAATGCTITGTCTGTATTCAATTGTGTTATAGATGCTCTTGGAA
ATGTGACTATTAATTATGCAAATAAACTTTTTGAATCATTCCAGAGCCGCCTTAGTTTTATGARTGAAGGCTATGTGATGTCTTTACTAGG
TTTGETTTTITTTTGTTTTT TGETTITTGGT T T TTGCCETTTTTTTTTGETGATCTTAGACT TTTTTCTCTCACACACACCGGARAATACT
C. TTTTGTGACTTTCTGGTTTTCAGTACACACTTATTTTGAGACTTTCATGCGTGAGTGTACTGTAAT TAGATCATTTCTACC
CCYCCCCCTCCACACTCTGEGATTCATGACCTAGTCTTCTATART TGTTACATATACATACGTCTACTGAGTCTATTTAATGTTGC TTGAA
TGTATATGTCCTTAGGGATCACCATATGGGAT TGGAGRACCTATCAGRGATCTACCTGGARAAARCCGATTCTCCCTCCCTTGETAATCCA
TTGACTGCTIATTCTGTTTATAATAGATAAT TCTCTTAGTAARGTCATTGCCCCTGATATCTTAGCTATCAGARATGCAGGGACRAGTAAG
ACACAGGGTCCTCACTGCARGGTCRAACCCTGCTTATCAGGAGAGCCARCAGACAGACAGACAGACAGACAGACAGRCAGACAGRCAGACRR
AARTACATATATAAGTCGTAGTAGTATACATAGAATGTAGTACATACATAGAATGTAGTAGTGTCCATGAGAGGCECATGATGAACTCCTIG
AGCCACCAGTIGGT TGTGAGGCCRAATGGATGGAACAGCCCAGCAGGC TCTCACTACACLCAGAGGGCCATGGEGATCAGTTGTGERARRA
CATTAGARAGEAGTGACCTGATCCTATTTTCTCTTARAAAATAACATGCTGCGARGAGGT TCGCCGAGATGGCTTETCACATTACACTTGTTCT
TGGTGAAGARCCCETCETTCCCAGAAGACCTGACACCCTCTTATGACCTCTGTGECACCACACCTGTCTGTGCACTACAGGAATGCAGAAC
ACCCATACACATAAATATATCAAATGGCAT TTGCAAGCAATGGAAGATGTACTAAT ANMATTAGCGATGGTCATTTCTCT"ATATTGTGC
ACTAAGCATTTCCAGACTATCATCCTATAGCCCCCAGAGTCTATTCAAGAGGAGTAT GCAGTATCTCTGGTCCTTCCTTGTTCAGTTCACT
GTGTAARAAGCCCTGGAAGAAATCTGCTCTGGCCATCCTCARRACTACCAGTARCGCTCCCTCCCTACCCCCCGECCCCETGACCCTCCARA
TATTACATCTTTTAGACTTTACAATTTTTTTETCCTATGTATATTAATGATAACTTTACATTCTGTATGTGTATGGGCAAGTGTGTGCCRAG
TGCACATGTGAAGGTCAAGCTGTCCTCTGACTTCCATGCATATGAGGCAGCACATCACAGGAACTTTCAGGAGTCAGTTCTCTCCTTCCEC
CATATGOARCTGGECAATGAACTCAGGTCATTGEGCTTGCAGGCRAAGCAGCCT TARCCCCTGAGTCACCTTGCTGGCACARATCICTGTSIG
TGICTGTGTATTGTGCGTTCTTGCATCCATGARGGGCTTAGAGARACARCTTTTAGACTTCTCCCCTTCCGTCCTCATTGAGGCAGGGTCTC
TCATI"'ATGTGCTGTACAGTATATCTCAGGCTAGCTGACCCTTGCGCTTCCAGCCAATTCT " TTTTTTTTTARATTCATITTATATGTCTT
GAGTGTTTCACCTGCATGCACACTTGL GLACCATGTGCATACCTAGTACCCATAGAGGCAGAAGAGGGTGTCAGATTCCCTGARRCTGGRG
TTATATAGAGTTGTAAGCCAACCACCTGGGTATTGAGECTCARACCCAGGTCCTCCAGAAGAGCAGCTAGTGTTTGTARCCACCRAGCCRG
GTCTCCAGTCCTTCCAGCCAATTCTTGTCTCTATCTCCATTTTCATATTAGGAGIGCCAGGCTCACAGGATACACACCACTGCTICCTGIG
PETTTCCAGGATCACACACAGGTTATTAGTTGTGTAGCATGTACTTTTATCTGAGCCATCTCCCCAAGCTTTTCCCCTTTTCAGTGGCICA
CTCTTTATCAAGARAGACT TGATGTTATTTTARGCATTTCTTTATTGCGTGTGTTACT TTTCTGT TGCTGTARTAAGGCACCATAGTACAT
ACATTTATTGGEETTGTTTAGAGECTATTTAGCATGTTTAGCGGTATAGCAGGCAGTAGGAAGGCAGGCATGETCCTGGAGCAGTAGCTRA
GGGTTTTCATCTTGATCCACAAGCAGGSAACAGAGCTAACTGGARGTAGCCTAGGCTTTTGARAACTCACCCCCCTCACCCCAGTGACACA
CCTCCTCCAGCRAGGCCACACCTCCTAATCCTTCCTARACAGTTCTACCAACAGGGGCTCCAGTACTCATGTGCAGARGTCARGGGARACT
ACAATTTTGTCCTACCAIGTAGGTTCTGRATTAGCCTACAGCTTTTATGGTTGGGGGCAAGCAGTTCTCTCTGCTTTGTCATCCTGTAGGC
TCCTTCATGTTACTCCTTAACCTTGCTTTAATTGTGACATTCTTTTCCTGCCTCCAGCCTCCCAGCCCAGAGACGGTAGTGETGGAGTCAC
GGAGTAGEACTCTGGTGATGGCTTTARAGTCTGAGGTCTTTCTAGCTCTC TATCTGTACTGAAATGCTGACARTAACTTCTARARGGTCCT
AGARACTTTCTTECTTTCTGAGGGTRAAGACTTAGGCGATTAACACCTGTAGCCTAACAGTGEAGGAT TARGCAATGCEECCTTTGTTCTIG
TCTCAGCAGGAACTGCTEGGCTCTAATTTTCAGCCTGCTAGTCAGAARGTCAGGA AGGCTGTITAGTCAGAAGGCAGGA.
CACTTAGARAAGTGATTATAGTACTTATTACTAAGT TGTAARRAGTTTCCTATGAARGCTAT CTAAGGGGARRAGCAGARAGATCCTAGTC
TGGGAAAGGGAAAAATTCTTCTAAGT GAGGARRGGCAAARARTTCTCTCT TGATTCTCTTCATCTCTTTGTCCTCGGTACTTATACACCTT
TCAGRATACATGATCACATGTCACAAAGTTCATCACAAGGTCACATACAAAATCAAATCATARATTGARATAGRAGT TGACARCAGTGART
GTETACATGCATATCCATTAGGAGTAATTATCTGGCTAAGCATCCATCACCTGTCTCAGCTCCACAGET TCACIGGAGGTTTAARACCATA
ACTAAATTATTAGTGAAGTTTTGTCTAGATAAGCCCAGTCAATAT TTATCTTCTGTCCTAGCACCTATAATARATCATTAGT TCCATTTT
TTIAATTAGGTATTTTCCTCGTTTACAT T TCAATGCTATCCCAAAGSTCCCCCATACCCACCCCCCCAATCCCCTACCCACCCACTCNNN
HNNNNNNNNNNNNNNNNGAAGGTGCACAGTTATCTGGTGTTTGCACCTCCTCCTGGCTGARGATGAAGGCCCARRACAGGATCTTTCCCAG
AAGCTETETTECTT TEGECCAGGARGETGGCCAGTTGTCTGGAGCCGARGATGECGCCACCTCACAAGCTCTGIGGCTCTCGCCTETCCCAG
ARACTGCTGGCCTCTGTATTCCACACCCTCACCCGTGCAGCCTECCCTCCTCGGAGT CCCGEARCCARGGTGECTCCCGLCGEEECCTGRAG
GCAGARACCTCTCGGGCCGEECGGACCCCTGTGTTCTCACCAGEAAGBIGGCCEGTTGTCTATTAGTTCCATTTTTATGGCCTTTGGTGRAR
PLGITTTATAACCTCTTGGAATGTGCTCTGAGTAGGAGARAGTC TGGTRACCATCTGAGAGCRATTAACTGGTGACACT TGAGAGACTGAG
TTCTCACTGCAGT TTTGACTATCAGARRAGGACCTGATAGCAGICCCGCTATGAAAGAGCTTARTARTCACATATAATTT TAGGAATTCTT
TCTTTTTTTTTTTCCGAGACAGGGTTTCICTIGIATAGCCCLGGATGTCCTGGTACTCACTTTGTAGACCAGGCTGGCCTCGARCTCAGARA
TTCTCCTGCCTCTGCCTCCCAAGTGCTCGGATTAAGECTGTGTGCCACCACTCCCGGCCAAT 'AGGCATTCTTATARGATCATCATTAG
GACTTAAGTCATCTATTTGTTTATATAGCATCACTACAAGACAGTGGGGTCTGCAGAGTATCTGCTCCRAAGECGTGTGCTACTACTTAGT
GATTGTTATATATGTTTAATAATAACACGARRNGCATAT AATAGCAGGAATCT TTCCTARAATGAATCCCTTATAGCCTTGTITRAATARG
GGTGTACCTGTCACAGATTATATAATARTCCGAAGCACGCCATTTCAGGATGATCACCTGCTAGTTATTAGCTIGTCCCATTATGGCTCCT
AACATTTTCCTACAATAAAAGTACTATCTGCCCTACAATGTATATCACACATACATATATGCCTATATTTTCTCTACTACGTGTCTTTTTC
ATCAGTTCAATETTGGCTGAATTCGAAGTTCAGGCTGACT TTGTTTCCTCATACCAGCTGARTCTGTTACTGAGTCATGACTTTATTTCAC
TCTGGTGCAATTTTGGCTCTCCCTGCCTTGTTTTATICTATGTTCTTGCCACTACTTCACTCARAACTCTCAGTACATCCARCACAGCCTT

67

-74-




WO 03/079977 PCT/USO3/08071

GTTTGTARGETAGAGTTCTAGTTCCGTTTTCTCATGACAACCCTTTGCGAACCATATCTCTCTGTANCGGCTTTTGCATCCAGAATGTCTT
TATTFTCTCCTTATATTTGAT TCAATATTTCAGTGAGAGTAACATTTTAGAT TGGCAATTATTACCT TTTAGTCT T CTTTCTTTCTTTCTTT
CPTTTTTTTTTTTTTTTTGG TN NN NN NN NN NNNNN NN NN NN N NN NN INNN NN NN NN NN NN NN NN NN NN N NNNN N NN NN RN
NNNNNNNNNNNNNNNNNNNNNNNNNENNNENENNNNNEN NN NNNNNNNN? NNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNSNNNNNNN NN NN NENE NN NN NN N NN NN NN NN NN NN SN NN NSRS N S RN N NN NN RNN
NNNNN UNNNN NNNNNNENNNNNNNN
NNENNNNNNNNNN NNNN NN NNNNNNNNATAAAATTTGAAATGTAAATAAAGARAATATCTAR
TARAAATATTTAARAGTTATTTTTTTTTTATTCCTGTGTGTGTGTGATGTGTGATGTGTGT GTGATGTGTGGEGCATGCATGCCACTGAGTG
TATATGGAGATCAGAGGACAACTTTGTGTAGTCAATTCTTCTACCCAGGCTTGTACAACARGTGCCTTTACCCATACCCACTRAGCCGTCT
TGCAGGCCCTTTCTTCARATTTT T ARGA T TSI TTCTGGGECTGGTCTGTGGACT TCTAGARRATTGGEGCACARAGTGAGGATGAGTATGAT
CAAAACACATCATATACATTTGTGAAGT TAAAATTTAAAATACTGTATTACATCACTTCTGTCCATGETAT TCYCRAALGICTCAACTCLIC
TECCCTCCATTAGGTTT TTTCCCTAACT TATATTACTATTAAACAANCT TATTC TAAACATAATAGCTTTAARATGAGGAGTCCCCTGGGC
AGCTTTTTCTTEGCACTTGTCTTGTAGT T TAGT GAGGTAATCCCGACACACAGACGTCTGATGGTTCTGTTCGGCTTCATGTCCATGGGTE
GGCAGAGGGAGEGETTCTTGCTGEETTTCCCTCTACTGCTTGCTCATGCATGCTGACAATGGAGCTCTGRATCAGGEAGCARAGTCTACCC
ACTGAGGATTTCTCTAGT TTTTCTACTAGTCCCCARTGCCTGGAGETCTTTTCTTCTTTTTGTGTGTIGCATCTGT TCATGTGAGTATCTGE
ATATGTGTACGCGTGCATCCTTACATGTATGAGGGTCAGATGTGGACCAGGAAGTCTTCCTIGTTTCCTTGTTTGTITTTGGAGACCEGET
TTCPCACTEACCCTGAGCTCACCATCTCCTTTAGGCTGGCTGGCTARCGACTTGTTCTGCTTCTGCTCCTCCAGCACTGGGTCTGTAGAGA
TGTGCTACTCEETTTCET ™ TACATGT GGATGACAGGGATCCARACTCTAGCCCTTGAGCT TGTGAGCCAGECACAGRACTGAGCTATCTCA
TCAAAGCACTCCCTGCCCTCCCTCTCTCTCCLCCCICCCACCTCTGTCTTTCCCTCTGGTGATCATGCTATGTAACTCGGGCTGECCAGAR
TCACAATTCTCCTGCCTCTGAAGTGTTGARATTATACCCACGTGCCACCATGCCCARTGCACTACAGACCAGTTGCCTTAGAGAARTCTTG
ACTCCTGTCTCAGECTAGCTCTPGGAATCTCACACGEAGEGACTGGATTCCCCIACGAGTGUAAATTTTCARTTTCTCTGGT T TTGATGATA
TCCAGCTATGCCTCATCTGCCT T TTACTCAGCTGCTCAAGGCT TCCACCCAGTCAGAACACTARRACTATGATAATGGEGEECTGEAGAGA
TGGCTTAGCGGTTAACACCACTGACTGCTCTTCCAGRGGTCCTGAGTTTAATTCCCAGCAACCACATGGTGGCT CACAACCATCTGCRAATG
TEATCTGATGCCCTCITCTGETGTGTCTGAAGACACTTACAGTGTACTCATACATAAAATAAATAAATARATT AAARAAACCCTATGATA
ATGITCCTTCAAGGTTTTCACTGCTCCCTCCAGACTCTCTTAAT TCAAGGGTTCGTTCCCTCGCGAGRACTGTCATTTCTTECYGGCTTTA
TCTACACATAGAGGTTTTCATTTTCTCTGCTTTGCCGAATCAGTCATTCCTCCATCTACTTCTAGICTTTATAAT TTTCTTTAARATATTT
TCTAAAATCCAGAGCTTCABACATGCATATAGTGTETTTTGAT TGAGTCCACCCCTCATTCCCTCCCTTCPGGATCCTCCCCTCTCCCCCE
TTCCTTTTCACTTCTGTCCTGGGTTTT AATGTCTTTGTCTTTGGACTGEGACATGGGCCAGGARRCAGARATCAACATCTATGTCCAGCCT
GGG TAAATAGARATATC TTTC TP TTCCTGTCATCTCTGACTCCTAAGGCAGC TCCTAGGT CAGTAACTAATCATTTCCCCACGTCC
AATCAGCAAGTACCATCAACCCCATTTTATAGTCTCCCCAGAGT CAGTAACTAATCACTTCCCCCACATCTRATCAGCGATTGCCATCAAC
TCCATCTTCTACTCCCTTCAGGGCTTCACTTGCTTTCTTTGACCCTAGTCCCTTASTTTTCCTCCTCGATGGACCAGGAAAGTCGAGCTTC
TCOGTTCAGITTCTAGTTGATC TTATCGAATCTCATGATTICAART GCCACCCGRTGACTCTCAGATTTCTTTATCTAGCCTTGTTCICTT
TTCTGAATACCAGTCTACT TAARACTACTTAAACTCGGATGCCTAATATTTGTCAAAATGAATTCTCCGTGRAATTTCCARGCTCCTCTCA
CCTTTCCTAACTTCTACATACAGATARGGCTTTTCCCCTIGGCCTGTCTIGAAACCCTTAGGCTCCAGGETCTTTGTCAGCCARGGCTTTC
CCAATCTTCATATAGCTAAGAACATTGCCTTCCTTGTCAATGGAAGCTCACTCTACACCCAGTTETCCAGGTCCCARACCCTAGAGTCTTC
TGTATTTACTTTATAGAATAAGCTCAATATGGTACAAGCCAAGCACTGACARACATTTCTTACAACTGT CTCTAGARATCCATCTATGTGA
ATTGECAGGAGGATTTCACACTTTTCTTCCTTAGATAT TAGARAGCATATTACTTTATTCATAGGATGTCTAGT CCAGGRRRRTATCAACC
TARCTTCTTTTGCRAGCTGATATCTCTGCCATCTGTCTAGCT TTGCCATTCAAGTCTGGGGTTCCGTACGGACCAGAATTCTTTTTTTCCAR
TTTTTCATGTTCTGACACAAAAAGGACTTCCCTGGARAACACTCTAGCTTTTTTCTCCAGGGAARAGAGAGTGGCTTGTTTAGTGAATTTGG
GAGAACAGCATCCAGTGTGCTAGGCTTCCCTGGECATCGTTTTTTGEETCTTCTTATTGECATACTGTGCT TACATGGTTCTTGGTGGGTC
AGCTCCCARAGGCTTCAGTTGTTCGCTTEECTTAGAAGCTGAGACATGTGTAAGGGAAARGCAGTCATTATGARGCAGT TAGCCAGCCLTG
TPCAAACTGACTTTTTTTTTT T T TT T TTTGGCTTTT T GTTTTTGTT T T TCTITTTCGAGACAGEGTTT CTCTGTATAGCCCTGECTGTCC
TGGAACTCACTTTTGTAGACCAGGCTGGLCT TGAACTCAGARATCTGCCTGCCTCTGCCTCTGGAGTGCTGGGATTARAGGCGTGTGCCAL
CACGCCCASCTCARACTGACTTTTCTATTGTGAATTTTARARACT TAATGTGTACGGGTGT T TTARCCAGCATGTATGTACT TACATCTCA
CACATGCCTIGGTGACTGAGGAGGTCAGRARA 'GGCATTAGATTCCTTARARACTGARGT TATAGATGGCT GTGAGTCACCATGTGGETGCTA
TARACCAATTCCAGGTCCTCTGAATGAGCAGCARGTGCTCTTACGCACTGGACT TAAGTATTGECCTCCAGTCCCCARATCAATAGTCTGA
GGCARGGCTCAGTTAARATGCCTTGTCTTATATCTTTACAAGT T I'CYAAACTGGGCARAGAAGAGGTTAGTGTTCTTGACTAGCCATCTAR
AATTCCGATTTTCCATCTZ GTGTGAGTGTTCTTTGCCTCTTACTTCTTCCTTCTCTSATL GGG TCATGECCCCTTCCTTG
GCAGCGTTTTGAGGGCTAGGTCCAGEGAGEC TATCGEGTTTGGGTAGI TCTAAGTAAGTCEBCACTCTGTAGGACACACTGTACCGCTGRE
AGTTCTTGGAATTATATTTTTCTGATCTCTCGTCGTCATTCCTGCATGCCAGCAATGCT TCTCARATACTATCTGITCARATGITCLICAT
TGOACGTCTCTACTAGATTCTGCCGGCATACCACAGGCTTTCCTGCTTCCCTCTCTACTGT CAAACATAATCAAGGCTTTTCCCCCTTTAA
CTTGTAGGACTCCAAGCTCCAGGTATCCTGAGAGTAGTGCTGTGECTAGGCAAGTCCAACTCTACCTGCTAATGGGAGTCAGGACRCAGCT
CTCTGCACACTCTGCAGCTGCTCCCTGTEGAGGAGCCTGTECCCGCTTTCTGAGRACACTACTCTGACCCTCTTCCCARCTACGTETCATCA
TAGTTTCCTCCTCCCTTCACTCGGETCAAGGCCCCTGLCCCATGATGGTCCATGTCETGCC TCGGATCAACGCTAGTTTCACCTCAGGTCA
CTCATGCCTCTTCCGTACT TCTGAAGCACTCGTGETTTCCGCGGCCTCTTTCCTGCATGTCGGAGGGGCCRTTTTTCACCAACCCTCGTAGS
TATCCCGGCTCAGAACACCCAGACCAGAAGTCCARGGCTCTCATCAATAAGGATCTAGAGGGGCCGECCCCGCCCCCCATCCCGCTCLGLT
CCTCCAACGGECCTECCCCTCCCACAGECCGTCCTCGCCCACAGGCCEGCCTCTTICATAGGCCCCGCCTCCARAGCECTTCCCECCCCET
AGCCACGCCCCCTGGTGCCCTCELGECETCEEECEECCCTGCGCCCAGCCACTGTGETCGCGETGCGTCTCTCEGIGCCCACCTGGTGATEE
TCTGATTGGECCGAGCTCGCATCEGCCCACCCAG

MOUSE SEQUENCE - mRNA (SEQ ID NQ:2)

GTTCCCGTGCGETGEGCCCGETAGAGGCTGCACGCAGACTGTGEECGAGCACARGCGCTGECEACAGTGECCETATCTGGCGGACTTGCTC
CTCCCTCCGCGECCTCCECTETCCCTTGTCTCTTTGCCEAGTTECTGRAGGCCT ICACTAGTCTTCGCTCGAAGECGTCTGTTARCCTAGC
GGCCGECTTCCGEAGTCTTAAGCATCGEEGATARRAAGCTATTATTTCTAGACCAGGGCATCGCAAGTTCCAGT TACCCEGAGARARATGA
GATGGTCATCCTGAGGATGAAGGAGAGCTTCCCCTGGCARCAGRTAATTTARAGAGGAGAGCTACT TGTGTATAGTCCATAT TTATTGCCT
~CAGATAATTGGCTTGAAGATGCACCCGETGAACCCCTTCEEAGCCAGCAGCCCAAGT GCTTTTGCGGTATCTTCCAGCACCACCCGAACA
TATCAGACTAAATCACCATTTCGAT T TGECCAGCCTTCCCTTTTIGEACAGAACAGCACACCCAGCAAGAGCCTGGCGTTTTCACRAGTAC
CABGCTTTGCAACACCCTCTGGAGGARGCCATTCTTCCTCCTTGCCAGCATTT GGACTCACCCARACCTCARGTGTGGGACTCTTCTCTAG
TCTCGAATCCACACCTTCTTTCGCAGCTACT TCGRGTTCCTCTGTGCCCGGCAATACGGCATTCAGCT TTARGTCAACCTCTAGCGTTEEG
GTTTTCCCAAGTGGCGCTACTTTTGGGUCAGAAACCGGAGARGTAGCAGGTTCTGGCTTICGGAAGACGGAATTCAAGT TTARACCTCTGE
AARATGCAGTCTTCAAACCGATACCGEEGCCTGACTCAGAGCCAGAARARACCCAGAGCCAGATTTCTTCTGGATTTTTTACATTTTCCCA
PCCCETTEETACCEGETCTGEAGGCCTGACCCCTTITTCTTTCCCACAGGTCACAAATAGTTCGGTGACTAGCTCAAGT TTTATCTTTTCG
AAARCCAGTTACTACTAATACTCCTGCCTITGCCTCTCCTTTGTCTAACCARRRTGTAGAAGAAGAGAAGAGGETL'ICTACCTCAGCGTTTG
GAAGCTCAAACAGTAGCTTCAGTACTTTCCCCACAGCCTCACCAGGATCTTTGEEGGAGCCCTTCCCAGCTAACARACCARGCCTCCGCCA
AGGATGTGAGGAAGCCATCTCCCAGGTGGAGCCACTTCCCACCCTCATGAAGGGAT TANAGAGGAAAGAGGACCAGGATCCCTCCCCGAGE
AGACATTGCCACGAGGCAGCAGARGACCCTEATCCCCTGTCCAGGGGCGRCCATCCCCCAGATAAACGECCACTCCGCCTCARCAGACCTC
GGGGAGGIACTTIGTTTGGCCGGACRATAC TCTTCAARAGCAATARAGAGGCAGGCCGCCTGGGCAGCAAGGAATCCAAGGAGAC
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TGGCTTTGCGGAACCT AAGTGACCACGCGGCCGTCCC TCAGTCCACCATGS CTTCCCGCCTTCCAGCTGTGACT
AAAGAGGAAGALGARAGTAGAGATGAGARAGARGATTCTCTCAGGEGARAGTC TGTGCGCCAGASTAAGCGAACCERAGAGTGEATCTACA
GCCTCEEEGECGTGTCTTCT TTAGAGCTCACAGCCATCCAGTGCARGARCATCCCCGACTACCTCAACGRCAGAGCCATCCTGGAGAAACA
CTTCAGCARAATCGCTARAGTCCAGCGGETCTTCACCAGACGCAGCAAGRAGCTCGCCETGATTCATTTTTTCEACCACGCATCCGCAGCC
CTGGCTAGGARGALGGEEARAGGTCTGCATAAGGACGTGETTATCTT TTGGCACARGARGAARATAAGTCCCAGCAAGRAACTCTTTCCCC
PGABGCGAGAAGCTTGGTGAGAGTGAAGCCAGCCAGGGCATCGAGEACTECCCCTTTCAGCACTCGCCTCTCAGCAAGCCCATCETGAGGCC
TECACCCCECAGCOTCCTCAGCARRAGCTCTCCAGTGARGAAGCCGAGTCT TCTGAAGATGCACCAGTTTGAGGCGGATCCTTTTGACTCT
COATCTGAGGGCTCCGAGGGCCTTGETTCT TGCEGTGTICATCTCTTAGCACCCTGATAGGGACTGTGGCAGACACATCTGAGGAGRAGTACC
GCCTTCTGGACCAGAGAGACCCCATCATECGECARGCTCCAGT GARGAGGACGGACCTGGACARAGCCAGGGCATTTGTTGGEACTTGCCC
TGACATGTGTCCCGAGARGGAGCCETACTTCAGGCAGACCCGGAGCCAGCTGAGCETGTT TGRAGTTGICCCAGGGACTGACCAGGTGGAC
CATGCAGCAGCCGTGAAGGAGTACAGCCGGTCCTCTGCAGATCAGGAGGAGCCCCTGCCACATGAGCTGAGACCCTCAGCAGIICYCAGCA
GGACCATGGACTACCTGGTGACCCAGATCATCGACCAARAGGAAGGCAGCCTTCGGEATTCETATGACTTCGTGTGGARCCGCACCCEEGE
TATACGGARGGACATAACACAGCAGCACCTCTGTGATCCCCTGACGGTGTCTCTGATCCAGAAGTGTACCCGATITCACATTCACTGTGCC
CACTTTATGTGTGAGGAGCCTATGTCTTCCT I TGATGCCAAGATCAACAATGAGAACATGACCRAGTGTCTACAGAGTCTGAAGGAGATGT
ACCAGGACCTGAGGAACARGGGTGTTITITGTGCCAGCTGARGCAGAGT TTCAGGGCTACAATGTCCTGCTTAARTCTCAACARAGGAGACAT
TTITGAGAGABGTGCAGCAGTTCCACCCTGACGTTAGGARCTCCCCAGAGGT GAACTTCGCTGTCCAGECT TTTCCTGCATTGAACAGCAAT
AATTTTGTGAGATTTTTCARACTGGT TCAGTCAGCTTCTTACCTGAATGCGTGCCTGTTACACTGTTACTTTARTCAGATCCGCAAGGATG
CCCTCCGEECACTCAATETTCCTTATACTGTARGCACALRAGCGCTCTACCGTCTTCCCCCTGEATGETETCGTCCGCATECTGCTGTTCAG
AGATACTCAAGAGGCGACRRACTTCCTCARTTACCATGGCCTCACTG I AGCTGAT GGCTGTGTTGAGCTCAATCGGTCEECATTCTTGGAR
CCGGAGGGATTATGCARGGCCAGGAAGTCAGTGTTTATTGGCCEGAAGCTGACGGTGTCAGT TSGGGRAGTTGTGAATGEA CGTTGC
CCCCTGTTCCICECCATACACCTGTCTGCAGCTTCAACTCCCAGRATARGTACGTTGGAGAGABLC IGGCTACGGAGCTECCCATCAGCAC
TCAGAGAGCTGGTGGAGACCCAGCAGCTCETGGCAGACCAGAGGACTGTCAGGCAGAGGTGGACT TGCCARACATTGGCGETCCTCCCACAG
CCGCCTCCTGCATCCTCAGCCACGCCEECEETTCATGTCCAGCCACTGECCCCAGCCGCAGCACCCAGCCTTCTCCAGGCCTCCACGCAGT
CTGAGETGCTGCTTCCAAAGCCTGCGCCTGTGTACTCTGACTCGGACCTCETACAGGTGGTGEACGAGCTCATCCAGGRGECTCTGCARGT
GGACTGTGRGEAAGTCAGCTCCECTGEEGCAGCCTACGTAGCCGCAGCTCTGGGCETTTCCAATGCTGCTGTGEAGGATCTCATTACTGCT
GCGACCACGGGCATTCTGAGGCACGTTGCCECTGAGGAAGT TTCCATGGARAGGCAGAGACTAGAGGAAGAGAAGCANCCAGCTGAGGAGE
AACGGTTGAAGCAAGAGAGAGARCTGATGTTARCTCAGCTGAGCGAGGGTCTGGCCGCAGAGCTGACAGRACTCACGGTGACRGAGTGTGT
GTGBGARACCTGCTCTCAGGAGCTACAGAGTGCAGTARABATAGACCAGAAGGTCCETGTGGCCCGCTETTGTGARGCCGTCTETGCACAC
CTGETEEATTTET TTCTTGCTGAGGAAATTTTC.CAGACTGCARARGAGACACTCCAGGAACTCCAGTGTTTCTGCAAGTATCTACARCGET
GGAGGGAGGCTGITECACCTCEGAAGARAT TCCGGCGTCAGATGCGGGCCTTCCCTECAGCGCCATGCTGTGTIGGATGTGRATGACCEELT
GCAGGCACTAGTGCCCACCGCAGAGTGCCCCATTACTGAGGAGAACCTGECCARGEETCT T TICGACCTGGGCCACGCAGGCARAGTAGGC
GTCTCCTCTACCAGETTGAGGCGCCTTAGAARCAAGACAGC TCACCAGATARAGG! CCAGCACTTCCACCAGCAGCTGCTGAGGAATGCTG
CATCGCCACCTCTGGACCTGCCATCCAT TGTETC TGAGCACCTCCCCATGAAGCAGAAGCGAAGGTTTTGGARACT GGTGCTGGTGTTGCC
TEATGTGGAAGAGCAGACTCCAGAGAGTCCTGGCAGAATACTAGAAAACTGGCTARRGGTCAARTTCACAGGAGATGACAGCATGETGEET
GACATAGGAGATAATECTGETGATATCCAGACCCTCTCACTCTTTAATACACT TAGTAGTARAGGGGATCARACAGT TTCY GLCAACGLGT
GTATARAGGTGECTCATGGCACCCTTACTGACAGT GCCCTTGATGC TGTGGAGACCCAGRAGGACCTCTTGGCAACCAGT GGECTCATGCT
GCTGCTTCCCCCGARAGTGAAGAGTGACGAGGTGGCAGAGGAGGAACTGTCCTGGCTGTCCGCTTTACTGCAGCTCAAGCAGCTTCTGCAG
GCCARGCCCTTCCAGCCTGCCCTGCCECTEEIGGTCCTCGTECCCAGCTCCAGAGEEGACTCCGL! A CAGTAGAGGACGGTCTGA
TETTACKGGATTTGGTTTCAGCCAAGCTGATTTCCGAT TACATTGT TETTGAGATTCCTCACTCTGTTAATGAT T TACAAGGCACAGTGAL
GGTTTCTGGAGCAGTCCAGTGGCTGATCTCCGGATGTCCTCARGCCCTAGACCT TTGCTGCCAGACCCTTGTTCAGTATGT TGAGGATGGE
ATCAGCCGCGAGTTCAGCCGTCGGTTTT TCCACGACAGGAGAGAGAGECECCTGGCTAGCCTGCCCTCCCAGGAGCCTAGCACCATTATTG
ACTTGTTCRACAG GIGLTBECAGTTCCTGEOCTCTGTCGTATCCTCTGAGCACCTGTGTGACATCTCCTGECCTGTICATGGRATTTGCCGA
AGTGGEGAGGCACCCAGCTGCTTCCTCACCTGCACTGGRACTCACCAGRGCATCTAGCGTGGCTGAARCAAGCTGTGCTTGEETTCCAGCTT
CCACAGATGGACCTTCCACCTCCAGBGGCCCECTGGCTCOCTGTGTGTTCCATGGTCATTCAGTACACCTCCCAGATTCCCAGCTCAAGCT
ACACACAGCCTGTCCTCCAGTCCCAGGCGGAGARCCTGCTGTGUAGARCATACCAGRAGT GGARGARCARGAGCCTCTCTCCAGGCCAGGA
GTTGGEGCCTTCTGTTGCCCAGATCCCGTGEGATGACATCATCACCTTATGCATCAATCATAAGC TGAGGGACTGGRCACCCCCCAGECTC
CCTGTCACATTAGAGGCGCTGAGTGAAGATGETCARATATGTGTGTATTTTTTCARAAACCTTT TARGARARTACCACGTTCCCTCGTCAT
GGGAACAGGCCAGAATGCAGACGCAGCGGGAACTGCAGC TGAGTCATGGACGTTCEECGATGAGGTCCATCCATCCICCTACAAGCACTTT
TCCTACTCCATTGCTTCATGTACACCAGAAAGEGANGAAARAGGAAGAGAGTGECCEAGAGGEGAGCCTCAGTACAGA CCTCCTGCGG
GGGGCTTCTCCAGAAGAGCTCCTEECACAGAGTCTGTCCAGCACTCTTCTGGAACAGAAGGARGAGRACRARGAGGTTTGAAGAT CAACT™C
AGCAGTGGTTATCGCAAGACTCACAGGCATTCACAGAGTCAACTCGGCTTCCTCTCTACCTCCCTCAGACGCTAGTGICCTTTCCTGATTC
TATCAARACTCAGACCATGGTGAARACATCTIACAAGTCCTCAGAATTCAGEAARCAGCAAAGCACT TGAGGTTCTCAGAGGCATCCGGTTCA
TCCCTGACGGARAAGCTGARGCTCCTEGAARGGCTGATCCAGAGCTCAAGGGCGGARGAAGCAGCCTCCGAGCTEGCACCTCTCTGCACTEC
TGEAGATGGTGGACATGTAGCTGTCTGACGGEAGACGGATCTCTAATTCATAATGCT TTGTCTGTATTCARTTGTGTTATAGATGCTGTTG
GAAARTGTGACIAL'AATTATGCARATARACTTT TTGRATCATTCCAAAAARRRARCCAT

MOUSE SEQUENCE — CODING (SEQ ID NO:3

ATGCACCCGETGAACCCCTTCGCAGGCAGCAGCCCAAGT GCI T TTGLGGTATCTTCCAGCACCACGGGAACATATCAGACT AAATCACCAT
TTCGATTTGGCCAGCCTTCCCTTT TTGGACAGAACAGCACACCCAGCARGAGCCTGGCGTTTTCACRAGTACCAAGCT T TGCAACACCCTC
TGGAGGAAGCCATTCTTCCTCCTTGCCAGCATTTGGACTCACCCARACCTCAAGLGLGGGACTCT TCTCTAGTCTCGAATCCACACCTTCT
TTCGCAGCTACTTCGAGTTCCTCTGTGCCCGGCARTACGGCATTCAGCTTTAAGTCAACCTCTAGCCTTGGE PI'CCCAAGTGGCGCTA
CTTTTGGGCCAGRARCCGGAGAAGTAGCAGCTTCTGECTTTCGGAAGACGGARTTCARGTTTARACCTCTGGAAAATGCAGTCTTCRAACC
GATACCGGEGCCTCAGTCAGAGCCAGAARARACCCAGAGCCAGAT TTCTTCTGGATTTTTTACATTTTCCCATCCCETTGGTAGCGEETCT
GGAGGCCTEACCCCTTTTTCTTTCCCACAGGTGACARATAGT TCGETGACTAGCTCARGTTTTATCTTTTCGARACCAGT TACTAGTARTA
CTCCTGCCTTTGCCTICTCCTTTGTCTAACCAAAATGTAGRAGAAGACAAGAGGETTTCTACGTCAGCGT TTCGAAGCTCARACAGTAGCTT
CAGLACTTTCCCCACAGCGTCACCAGGATCTTTGGGEGAGCCCTTCCCAGCTAACARRCCARGCCTCCGCCARGGATGTGACCAAGCCATC
TCCCAGGTGGAGCCACTTCCCACCCTCATGA TTAARGAGGARAGAGGACCAGGATCECTCCCCGAGCAGACATTGCCACGRGECAG
CAGRAGACCCTGATCCCCTG I CCAGGGGCGACCATCCCCCAGATARRCGGCCAGTCCGCCTCAACAGACCCC GGTACTTTGTTTGG
CCGGACAATACAGGAGGTCTTCAAAAGCAATARRGAGGCAGGCCECCTGEECAGCAAGGAATCCAAGGAGACTEGCTTTGCCCAACCTGEE
GARAGTGACCACGCGGCCETCCCAGGAGEEAGTCAGTCCACCATGEIACCTTCCCGCCT TCCAGCTGTGACTARAGAGGARGAAGARAGTA
GAGATCAGAAACAACATTCTCTCAGGGGAARGTCTGTGCGCCAGAGTAAGCGARGGGAAGAGTBGATCACAGCCTCGEEEECGTGTCTTC
PTTAGAGCTCACAGCCATCCAGTGCAAGAACATCCCCGACTACCTCAACGACAGRGCCATCCTGGAGARACRCTTCAGCARAATCGCTARR
GTCCAGCGGETCTTCACCAGACGCAGCAAGARGCTCCCCOTGATTCAT TTTTTCGACCACGCATCGGCAGCCCIGECTAGGPAGARGGGGA
AAGGTCTGCATAAGGACGTCCTTATC TTTTGGCACAAGARGARAATAAGTCCCAGCAAGARACTCTTTCCCCTGARGGAGARGCTTGGTGA
GAGTCAAGCCAGCCAGGECATCGAGGACTCCCCCTTTCAGCACTCSCCTCTCAGCARGCCCATCGTGAGGCCTGCRAGCCGECAGCCTCCTC
AGCARAAGCTCTCCAGTGARGAAGCCGAGTCTTCTGAAGATGCACCAGT TTGAGGCGGATCCT TTGACTCTCCATCTGAGGGCTCCGRAGE
GCCTTGGTTCTTGCGTGTCATCTCTTAGCACCCTGATAGGGACTGTGGCAGACRCATCT! AGAAGTACCGCCTTCTGEACCAGAGAGA
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CCGCATCATGCGGCARGCTCGAGTCGAAGAGGACGGACCTGEACRARCCCAGGGCATTTGTTCGGACTTGCCCTGACATGTGTCCCGAGAAG
GAGCGGTACTTGAGGGAGACCCGGAGCCAGCTGAGCGTGTTTGAAGTTGTCCCAGGGACTGACCAGGTGGACCATGCAGCAGCCGTGAAGG
AGTACAGCCGGTCCTCTGCAGATCAGGAGGAGCCCCTGCCACATGRGCTGAGACCCTCAGCACT TCTCAGCAGGACCATGGACTACCTGGT
GACCCAGATCATGGACCAAAAGGAAGGCACCCTTCGGGATTGETATGACTTCCTGTGGAACCGCACCCGGGGTATACGGAAGGACATAACA
CAGCAGCACCTCTGTGATCCCCTGACGGTETCTCTGATCSAGAAGTGTACCCGATTTCACRATTCACTGTGCCCACTTTATGTGTGAGGAGC
CTATGTCTTCCTTTGATGCCARGATCARCAATGAGAACATGACCAAGTGTCTACAGAGTCTGAAGGAGATGTACCAGGACCTGACGGAACAR
GEETG LI TETGCCAGTGAAGCAGAGTTTCAGEECTACAATGTCCTGCT TAATCTCARCARAGGAGACATTTTGAGAGARGTGCAGCAG
TTCCACCCTGACGTTAGGAACTCCCCAGAGGTGAACTTCGCTGTCCAGGCTTTTGCTGCATTGARCAGCARTAATTTTGTGAGATTTTTCA
AACTGGTTCAGTCAGCTTCT TACCIGAATGCGTGCCTGT TACACTGT TACTTTARTCAGATCCGCRAGGATGCCCTCCGGECACTCAATGT
TGCTTATACTCTAAGCACACAGCGCTCTACCGTCTTCCCCCTGGATGGTGTCGTCCGCATGCTGCTGTTCAGAGATAGTGARGAGGCGACA
AACTTCCTCAATTACCATGGCCTCACTGTAGC TGATGGCTGTGTTGAGCTGARTCGGTCGGCATTCTTGGARCC ITATGCARGG
CCACGAAGTCACTCTTTATTGGCCGGAAGCTGACGGTGTCACTTGEGGAAGT TETGAATGGAGGECCGTTGCCCCCTGTTCCTCGCCATAL
ACCTGTGTGCAGCTTCAACTCCCAGAATARGTACGTT! GAGAGCCTGGCTACGGAGCTGCCCATCAGCACTCAGAGAGCTGETGEGAGAC
CCAGCAGGTGGT AGGAGRGCACTGTGACGCAGACCTGGACTTGCCAACATTGGCGGTCCTCCCACAGCCECCTCCIGCATCCICAG
CCACGCCGGCGCTTCATETCCAGCCACTGECCCCAGCCGCAGCACCCAGCCTTCTCCAGGCCTCCACGCAGCCTGAGGT GCTGCTTCCARA
GCCTGCGCCTETETACTCTGACTCGGACCTGGTACAGGTGGTCEGACGAGCTCATCCAGGAGGCTCTGCAAGTGGACTCT GACGGAAGTCAGC
TCCGCTEEGECASCCTACGTAGCCGCAGCTC TEGECGTTTCCAATGCT GCTGTGEAGGATCTGAT PACTGC PTGCGACCACGGGCATTCTGA
GGCACGTTGCCGCTGAGGAAGTTTCCATGGAAAGGCAGAGACTAGAGGAAGAGRAGCAACGAGCTGAGGACCAACGGT GAAGCARGAGAG
AGAACTGATGTTAACTCAGCTGAGCGAGGGTCTGGCCGCRGAGCTGACAGAACTCACGETGACAGAGTGTCTGTGGGARACCTGCTCTCAG
GAGCTACAGAGTGCAGTAALAATAGACCAGRAGGTCCGIGTGECCCGCTGTTGIGAAGCCETCTGTGCACACCTSETGEATTTGTTTCTTG
CTGAGGARATTTTCCAGACTGCABAAGAGACACTCCAGGAACTCCAGTGTT TCTGCARGTATCTACAACGETGGAGGGAGGCTGTTGCAGC
PCGGAASAAATTCCGGCGTCAGATECGGGECC TTCCCTGCAGCGCCATGCTGTGTGGATGTGRATGACCGGCTGCAGECACTAGTGCCCAGE
GCAGAGTGCCCCATTACTCAGGACAACCTGGCCAAGGGTCTPTTGGACCTGGGCCACGCAGGCARAGTAGECETCTCCTGTACCASGTTGA
GCCECCTTAGARACARGACAGCTCACCAGATARAGGTCCAGCACTTCCACCAGCAGCTGCTGAGEAATGCTGCATGGGCACCTCTGGACCT
GCCATCCATTGTCTCTGAGCACCTCCCCATGARGCAGAAGCCARGGT TTTGGARACTGGTGCTGGTGTTGCCTGATGTGEARGRGCAGACT
CCAGAGAGTCCTGGCAGRATACTAGAAAACTGGCTAAAGGTCARRTTCACAGEAGATGACAGCATGEL GEGGTGACATAGGAGATAATGCTG
GTGATATCCAGACCCTCTCAGTCTTTAATACACTTAGTAGTAAAGGGGATCARACAGTTTCTGTCAACGTGTGTATARRGGTGGCTCATGG
CACCCTTAGTGACAGTGCCCTTGATGCTGT CCAGAAGGACCTGTTGGGAACC GGGCTCATGCTGCTGCTTCCCCCGARAGTG
AAGAGTGAGGAGGTGGCAGAGGAGGAACTGTCCTCGCTETCEGCTTTACTGCAGCTCAAGCAGCTTCTGCAGGCCAAGCCCTTCCAGCCTG
CCCTGCCGCTEETGETCCTCGTGCCCAGCTCCAGACEEEACTCCCCGEEGAGGGCAGTAGAGGACGGTCTGATGTTACAGGATTTGETTTC
AGCCAAGCTGATTTCCGATTACATTGTTGTTGAGATTCCTGACTCTGTTAATGATTTACAAGGCACAGTGARGETTTCTGGAGCAGTCCAG
TGGCTGATCTCCGGATGTICCTCARGECCTAGACCTTTGCT GCCAGACCCTTGTTCAGTATGT TGAGEATGGGATCAGCCECGAGTTCAGCC
GTCGGTTTTTCCACGAC GCCTGGCTAGCCTGCCCTCCCAGGAGCCTAGCACCATTATTGAGTTGT PTCARCAGTGTGET
GCAGTTCCTGGCCTCTGTGGTATCCT CTGAGCAGC TGTCTGACATCTCCTGGCCTGTCATGGAAT TTGCCGAAGTGGGAGGCAGCCACCTE
CTTCCTCACCTGCACTGGAACTCACCAGAGCATC TAGCGTGGCTGARACARGCTGTGCTTGGGTICCAGCTTCCACAGATGGACCTTCCAC
CCOCABEEECCCCCTGRCTCCCTGTGTGTTCCATGETCATTCAGTACACCTCCCAGATTCCCAGCTCAAGCCAGACACASCCTGTCCTCCA
GTCCCACGCGEAGARCCTGC TG TGCAGAACATACCAGARGTGGAAGAACAAGAGCCTCTCTCCAGGCCAGGAGTTGGGGICTTCTGTTGCC
GAGATCCCGTCEGATGACATCATCACCTTATGCATCAATCATAAGCTGAGGGACTGGACACCCCCCAGGCTCCCTGTCACATTAGRGECEC
TGAGTEAAGATCETCARATATCTGTGTAT P TTTTCARARACCTTTTAAGAARATACCACGTTCCCTCGTCATGGGARCAGGCCAGRATGCA
GACGCAGCGGGAACTGCAGCTGAGTCATGGACGT TCGGGGATGAGGTCCATCLALCCTCCTACAAGCACTTTTCCTACTCCATTGCTTCAT
CTACACCAGAAAGGGAAGARABRGGAAGAGAGTGGCCGAGAGGGGAGCCTCAGTACAGAGGACCTCCTGCGGGEGGCT TCTGCRAGRAGRGC
TCCTEGCACACACTCTCTCCAGCAGTCTTCTGCAAGAGRAGGARGAGARCARGAGETTTGARGAT CAACT ICAGCAGTGRT TATCGCARGA
CTCACAGGCATTCACAGAGTCAACTCGGCTTCCTCTCTACCTCCCTCAGACGCTAGTGTCCTTTCCTGATTCTATCARAACTCAGRCCATG
GTGAAAACATCTACAAGTCCTCAGAAT TCACCAACAGGALAGCAGTTGAGGTTCTCAGAGGCATCCEET TCATCCCTGACGGARRAGCTGA
AGCTCCTCGARAGECTGATCCAGAGCTCAAGGGCGGAAGAAGCAGCCTCCEAGCTGCACCTCTCTGCACTGCTGGAGATGGTGGACATGTA
G

HUMAN SEQUEKCE - GENOMIC (SEQ ID NO:4)

GGATGCTCCTGTAGTCCCAGCTACTCAGGAGGCTGAGETGEEAGGATCGCTTCGAGCCCAGEAAGT TGAGGCTGCAGTGRGCCAAGATCTGC
ACTCTCCAGCCTGEGCAACAGAGGCCCTCTCAAAARNAATARACARAAATARAACATAGTTAATGTTGTATACACGATGAT TGAGCGTTAG
AGAATGTTGACCATTTTTAATAACTTTATTTATTTAT T TATTTAGAGATGGAGTCTCGCTCTGT TGCCCAGGCTCEAGTGCAGTGGCATG
ATCTCTGCTCACCGCAACTTLIGCCTCCTEEETTCARETGATTCTCCTGCCTGAGCCTCCCTCCCCAGTAGCTGGGACTACAGGAGCCCGL
CACCACGCCCAGCTAACT AGTAGAGATGGEATTTCGCCATGCTGGCCAGGCTGATCTCGARCTCCTAGCCTCAGGTGATCCACCCACCTC
GGCCTCCCARAGTGCTCCCATTACAGGCATGAACCACC P GCCTGGCCGTTTTTAATARCTT TARACARRAGAGATAT TCGGGTATTTTTC
TTTAGAAAAGCTCTTCACCGGECAGTGGCGCACAGAGGCAGCCTCCTGTCCCCGCAGCCCTGTGCACTCCTGCTCAGAGGCT TTGTGCTTGC
TETTTCCACTECTETTCCACACTCGCAGAGCCGCACEECECTCTCTCCACCTCCLIGAGGCCAGGCRAGGCTTGECTGCCGCCCTCAGCRG
GGCCCCCACCAGCGCTCCCTGCTCTCCCTECCCATCTIGCCGCACTARATCACCATTCTGTGTGTTTGATGTGTTTGTTTTCTGTGGCATTG
GTCTCTCCCCTGGCATGTCAGCTATGTGGEEACAGGEATTGTGTTTTTGTTCACTGTTGTACTCTCAGCAT TAAAAACGETGCCAGGCACA
GAGCAAATGCTTGATCAGTGTTGGTTGAATTAAAGAACATCCCGAAGAGGACTAACAGCTTAGGTACCARAGT CCCAGCACTCARGCAGARAT
TTTTETTCGGAT T TTCATGT T T TCCTTTGTCTAT TTTTACT T T ATT TTTAT T TATTPATT TTTTTGAGATGGAGTCTCACTTTGTCACC
CAGGCTGGAGTGCAGTGGCATGATC TCGGCTCACTGARACCTCCACCTCCCGECTTGAAGTGATTCTCCTGCCTCAGCCTCCCTAGTAGCT
GGTATTACAGGTGCETGCCACCACACCCAGCTAAT TTTTGTATT T TAGTAGAGATGGGGTT TCACCATGTTGECCAGGCTGGTCTCARAC
TCCTGGCTTCAAGTGACCCGCCTGCCTTGECCTCCCARAGTGCTGGEATTACAGGCGTGAGCCACCACACCCAGCCCCATTGTCTTTTTTT
TARGACACTGGTTCTCACTCTGTCACC TAGECTGGAGTGCAGTGGTGTGAT CAAGGCTTACTGCAGCCTCAACCTCTTGGCCTCARGCAGT
CCUCCCACTTTAGCCTCCCATGT TGO T GGEACCACAGGTGCATGCCACCARGCCCCACTAATTARAACRAAT TTTT TTTTATAGAGAATAG
GATGTAGCTATGTTGCCCAGGCTGETC T GAATTCCTGGGCTCAAGTGATCCTCCCACCTTGECCTCCCARAGTGCTGGEATTACAGGTAT
GAGCTACTGCACCTGETCTCTGTCTTC M T T T T TTTTAAGGCTCT TGTTAGARTGCCGTGAACAGT TGTCTCCARCTATTATATGICA
TTCCACGGGATTGETTTCCIGCTEECATTCCATGETCTCCEEEETCCLC IGCAGCACCTTCCTGGCCTTT TGTCATGTGGATGCTGCACAG
CTGACTTCACCTGETCTTGTTCATGEACAGTTIGTTTCATGATTTCTCTTATGAATAAAACCTTCACAAGCCATCCTTCICTATGAGAGTG
TITGCTTCCCACCCATTCCTCAGCACTGCCCCTGAGCAGACCGCCTATGATCTCTAAGC TTGGG I CCGTGTTGCCAAAGCGCCTTCTGGT
GGACTCAGCCCAGGAGGAGCCCATETGCCCCACECTCECCATCECTGTGGTCATGGGCTGACTGCATGTGTCTCACTGEGCCTTCGTCTGA
GACTGCAGTGATTTCGCTCCTCCTCTCAGATCCGCAAGGATGCTCTCCEEGCGCTCAACTTTGCGTACACGGTEAGCACACAGCGATCTAC
CATCTTTCCCCTEEATGETSTGETECGCATGCTGCTETTCAGAGACTGTGARGAGGCCACCGACTTCCTCACCTGCCACGGCCTCACCGTT
TCCGACGEETAAGAGCTGAGAATGGAACTGTGGGECCCCTGTCTCCTTTTTICTTGTTAATTCTGATGARGGGCTCTGAAGGGCTGECTGC
TTGCCTGACTTGAAGAAGGTGCATTCCCTCTGCCATGCAGGTGARCACACGAGACTCAGAATGGCTEEEEETETTCCCARGGTCACATCCT
GGCTGTCAGCACATTGAGGGCTCAGACCAAGTTCT TTGTGACTCCARRAT CAGTCCTTTTCATGACTTGCTGACRAAACCTARRGATARRAG
PTAGGGCCTTCTTTATTCTTTCCCTTGACTGCCTTTGCCAGCCARTGACGGACRACCTCTGACGGCTGEGAT SGAGGCACCCGCRGGCCAG
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CCGGAGTCTTCTCCGGTACTTACCAGTCAGAGTGGTGAGACTCACAGACGCTCTCTCAGAAACTGGCAGCTTACACTCAACACCCGETGCC
TAGTTCCCCACCCTGICTCCTCTAACTCCTCACCTGCCTCCTGCCTGTCTCCTCCTTCCAGTTCTGTCTCCTTCTAGTTCTGTCTCCTCCT
TCCACTTCTGTCCTCAGAAAATTAGACGGTTTTGEGETGAGCCAGCAAGGAGGCAGGAGTGAGTCAGCGTGCETCTGTTAACACCCTGGGCT
TAGTCETTCTAGGGACCTACAGAGGCTCCACGGTEGGCEGECAGTGGGACCTGGCGCCTGTGCTTTCTGTTATTTACACATGGCTGTGGTGA
CACCCARGGGGCTTGCAGTACTCGECAGGECACTGAGGGCGAAGCTGTCTTCTCCCCTGGTGACACCCCTCGGGGETCTTTTGTGETCTGG
GTAGCTGTGTGGAGCTGAACCGGTCTGCATTICCTGCAACCAGACGGATTATCCAAGACCAGGAAGT CGGTGTTTATTACTAGGAAGCTGAC
GGTGTICAGTCGGEGAAAT TGTGARCGGAGGEGCCATTGCCCCCCGTCCCTCGTCATACCCCTGTGTGCAGCTTCAACTCCCAGAACARGTAC
ATCGEGGAGAGCCTGGCCECGEAGCTGCCCETCAGCACCCAGAGRACCCGECTCCGACACAGTCGETCGAGTGAAGCTGCAGTCGTACTGAGE
GGACTAGCTGCATTTTCCCACCAGAACGCCTCCCAGGAGCCTGGECATCTGCATTTTCTCGCCAGGACGCCTCCCAGGAGCCTGAGCACCT
GTCTTETCTTGGEGCCCAGGGGTGTGECTCTTCCTCATGCTCAGATGGT TCTCACTGGGAGTGGACTGAGGGECTTTGAAGCCCICCTICCTG
GCTCCCTGACATCCTGGGGCTTGT ITTTCATGCAARGCGTATGT TGTCCCACGTAGCTGETCTCCTGGAGGGCAGGCCAGTCCTCAGGETC
ACTGEIGGEETGECCTEEEGCTGTCCCTGCACAGACCTCGGTCCCCGTGGTGCCAGECACCCTGTGTCTGCAGCTATGTTTTGTCCTGTATGT
TTCCTTCCAGGCGGAGGGAGAGGAGAGGAGTGTGETGTAGAGCCGGATGCACCCCTGTCCAGTCTCCCACAGTCTCTACCAGCCCCTGCGE
CCTCACCAGIGCCTCTGCCICCTGTCCLIGELACTGACCLCGEICT GIGGCECCCAGCCTCTTCCAGCTGTLTGTGCAGCCTGARCCACCELCC
TCCAGAGCCCGTGCCCATGTACTCTGACGAGGTAGGGACTCTTT TTTTCTAGGTCTGGACTCTGGGARAGCCCATTGTGCGCAARCGTCCTT
AGTCATCACCCCATGAGGTGGGGCTGTGECGCCTECTCTCICAGGAGAGTCC! TCCTGCCTAGAGTCACTCAGCCTCAGCTAG
GGCCCACCTATTCAGGCTCATTCTGGAGTCCCTCTTCATCICAGGAGCTTCCTGTCACAGCACCGGCCTGAGCCCGIGTGTCTGAACTCAR
CACCCGTCTATTCCTGACGEGATCATTGGCAGCATTGTGIGCCCCCTGATGGGTETGACCTGECETEGCETETCCECCTEGETEGCTGTEGC
CTGGGTGGETGTETCCCCTTGEGTGTGECCTCCAGTGGECATGTCCCCCTGATGGGACCCCAATATGCATGGACTGAGTGTGGGTGTGTCC
CCTGRAGGGCATGTCCTGGEETTGGCTGTCCCCACTGATGEGTGTGACCTGGGATGEECETGTCCCCTGGCEGGTGTGCCCCCTCGATGEGE
ATGGCTTGEGGTGECTETGCCCCCTGATAGGCETGECCTCGEEETGETCGTGTCCCCTCTGETGTETGTGGTCTCTGGCTGTGCACCCIGA
TGGGCATEECCTEEGEGTGEETGAGCCCCTTEACCAGCCTGECCTGEEEGTGGATGTGCCCCTTGATGGTTGTGECCTCAGGGTGGGCATG
GTCCCGACAGGTGCCTTGATATTGAGTAGRGCCTGTCGACTCCATGGT TGTGAGACTGEATTGTGCCACTCTGGCTCCT TCEGEGGCAGGCA
CTGGGCACCAGCCCATCTGGGGAT CAGEGAGTGCTTAGGECGAGCATAGAGTGGT CACAGARACAGAGGCTGCTTGACGTAGACTGGAGAT
GECTAGGCCAGGGCGCTGTETGGCCATCCGCAGGGCGCCTTCCTCTCCAGRTGGCACCTTTCCATTCGCTAGGGGACACCTTTICCTGCAAC
AGCCTAGCCGACCCCETETCAGEGETTETECTTCTETCACGRAGACGCCTGCAGACTGTCCGGTGACRACATGTTACCCAGCATTTCTGCCE
TGGETGGGACGTTCCATTACACCCCATGCTGGTCTCTCCACAGGACCT GGCGCAGETGETGGACGAGCTCATCCAGGAGGCCCTGCAGRAGG
GACTGTGAGGAAGTTGGCTCTGCGGGTGCTGCCTACGCAGCTGCLGCCLTEGGETGAGTGECATCTLGIGCICCCCICCIGCTACGTECTG
CGGGGAGCTGCACCCAGTCCTCCAGAAGTTTCCTCTICATARAGTTGCCTGCGTTTTTGGAGTCATAATCCAATAAGTTATTGCCAGATACA
GTGTCAGGAAGATTTTCCCCTACATTCTTCTTTTTCAAGATGETTTTGCTATTTGGEGTCTCCTGAGATACCATGCGARATTTTAGEATGAG
TTTTTCTGTTTCTGCAGAARGTGCTGTTGECATTTTGATAGGGATIGCGTTGAATCTGTAGATTGTTCTGEETGETACTGTCATCTTTTIT
TTTTTTTITTTTTTTTTT TTTTT TTGAGATGGAGTCTTGCTCTGTTGCTCAGGCTGGAGTGCAGTGGCTCCATCTCAGCCTCACTGTAACC
TCCACCTCCTGGGTTCAAGCAATTCTTCTGCCTCAGCTTCCCCGAGTAGCTGAGAT TACAGGTGCECACCAGCCTCCCTAATTTTTTTATTT
TTTGTGGAGATGCTTTTCGCCATGTTGTCCAGGGATGCTCTCCARCTCCTGGCCTCARAGTGATCCACCTGCCTCAGCCTCCTARACTACTG
GGATTACAGGCATGAGCCACTGCACCTEECCAGTATTGTCATCTTAACAATATTAAATCTTCTAATCTGAGAATGTGEGATGICT T TCCAT
TTATTTAGGTCATTCTTAATTTCTTTCGACAATGCTTTGTAGTTTTCARCGTATAARGTTTTTGCCTCCT TTABATTGTTTTTTTGTT
TETTTGTTTTGTTTTGTTTTTGAGACGGAGTCTCGCTCTGTCGCCCAGGCTGGAGTGCAGTGCCACAATCTTGGCTCACTGCARCCCCCAC
CTCCCGGATTCAAGCGATTCCCCTGCCTCAGCCTCCCGAGTAGCTGGGAT TACAGECACCTGTCACCARGCCTGGCTAATTTTTTGTATTT
TTAGTAGAGACAGGGTTTCACCATTATTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGATCCGCCCGCCTTGGCCTCCTARACTGCTGS
GATTACAGGTGTGAGCCACCGCACCTGGCCTTGTTGAGGATTTTTATATCCATATTCATGAGGGATATTGGTCTGTAGTTTTCCATTTCTT
TTTTTTTTTTTTTTTTTTTTTGAGACGGAGTCTCCCTETCGCCCAGGCTGGAGTGCAGTGGCGTGATCTCGGCTCACTGCAGGCTCCELCC
CCCBGGGTTCACGLCATTCTCCTGUCTCAGCCTCCCGRGTAGCTGGEACTACAGETGCCCGCTACCTCGCCCGGCTAATTTTTTGTATTTT
TAGTAGAGACAGGGTTTCACTGTGTTAGCCAGGATGGTCTCAATCTCCTGACCTCCTGATCCACCCECCTCEGCCTCCCAAAGTGCTGGGA
TTACAGGCGTGAGCCACCGCGCCCGGCCTCCTTTTTATTTCTTTATTCCTTTTTTTTTTCT TT T T TGAGACAGGGETCTTACTTTGT CACCT
AGACCCGAGTGCAGAAGCACAATCACAGCTAACCACAGCCTTGATCTTCTAGGCTCAAGCCATCCTCTCACCTCAGCCTCCCARGTAGCTA
GGACCACAGGCGCATGCTACCATACCCGGCTAATTTTTTAATTTTT T GTAGAGATGGGGTCTCTCTATGTTGCCCAGSTTAGICTTGAACT
CCTGGGCTCAAGCAGTGCTCCCACCTCAGCCTCCTGAAATGCTGECATGACAGGCATGAGCCACTGTGCCTGCTCAGTCTGTACT I TTCCT
ATAGTGTCTTTGGTCTGTCTTTGGTATTAGAGCARTGCTAGCCTCATAAAATGAGTTAGTAAATATTCCCTCCTCTTCAGTTTTTTGARAG
GATTTGAAARAGATTGGTGGTTAGTTTTTCGTTAGTCTTTAATAGAATTTACCAGCTCAAACCTTCTGGTCTCATACCTTTCTTTGTTTGGA
AGTCTCCTTACTAGITATAGGTCTACTCACATTTTICTGTITTCTTCATGAGTCAGTTT TGETAGATGETGTGTTTCTAACACTGGGCTTAR
TETTPCTGCTGGCAGCCABACRAGTACAGSTTGCATATCCCTTCTTCARAACGCTTGGAACCACAAGGGTTTTAGATGACAGATATTTTTG
GATTTTGGAATATTTGTATTATATGTACCAGTTGAGTATCTCTTACCTARRAATCTGAAARTCTGAATTCTARRATGCTCCAATGAGCATT
TCCTTTGRARAGCATGACATGTTGTGCTCARAARGTTTGAGATTTTGGAGCATT TTGGATTTCAGATTTTTGCATTAGGGACACTCAACCT
GIGIGTTTTTTTTCCCTTGTCAATGACTTGGCTTTTTTCTGATATTTTTCTTTCTTTT T TTTTTTTTTTT TGAGRCAGAGTCTCGCTGTIGT
CGCCCAGGCTGGAGTACAGTGACGCAATCTTGGCTCACTGCAGTCTCCCGCTCCCAGGTCCEGAGCAATTCTTCTECCTCAGCCTCCTGAGT
AGCTGGGGECTACAGGCGTGTGCTGCCGCGCCTGGCTAATTTTTGTAT TTT TAGTAGAGATGGGGTTTCACTGIGTTGECCAGARTGGTCTT
GATCTTCTGACCTTGTGATCCGCCCACCTCAGCCTCCCARAGT GCTGGEATTACAGGCGTGAGCCACCGCACCCGGCCTTGACTCTGATTT
TGAATGCTATCCCCTTTGCTCCETTTAGTGTTTCTAATGLTGCTATGGAGGATTTGTTAACAGCTGCAACCACGGGCATTTTGAGGCACAT
TGCAGCTGARGRAAGTGTCTAAGGRAAGAGAGCGAAGGGAGCAGGAGAGGCAGCGGGCTGAAGAGGAAAGGTAAGTGTGTCTTGTCCATGCA
GCCGRATAACGAGCTCAGTGTGEGACACAGECAAGRACTGACCCTAGCCACGATGCTCCTGCTATTGTCCACTGTGCTACCATTCCACCCCT
GCTGACCCACTCATGCCCTCCTATGCTTCAGCCCAGGGGETGCATGGAGCTCCTCAGGCCACACCTACCCGTGAGCAGTGGCCCTTCCCAG
CCAGGARAGECAGGGGAAGGGAGGTGGTGTCAGGGEAGCTGGAGTAGGGGTGECCTACCGACTCAGECAGCACACCTCRAATCCCTGTCTIGC
GTCGCCAGGCAGTAAAACARACACCACTTATTTTTATTCTTAAACATTACCCTTGTGTATTTTTTCTCTTCCCTGTAGETTGAAACAAGAG
AGAGAGCTGCTGTTAAGTGAGCTGAGCCAGGGCCTEGCCETCCAGCTGATGEAACGCGTGATGATGGAGT TTGTGAGGEARACCTIGLTCCC
AGGAGTTGARGTAAGTGAAACGCTGGTGTCTTGCTCTGCCAGGAGAGTGAGCTTT GGCTCTGCCCTAGGCTGTGTCTTCCACCACTGAGGA
TGGGCTATTEGARATGGATCTTGCCTGTCTAAGCTACT TTGAT T TTGTGACCAAATGTATTTGATGCAGTCCTCTGTGCTCCCTTGGCTAA
TAGRATTTTATTATAAAAARTTCTCTTTTATATGRGGGCTGCCACCACATGATCATAGTCAGCCATCCTTATTAGCCACTGGCATTTATCA
TATATTTGAGACACTTCCAATTGATTGCACRAGTCAGATGTTGCTGATGAGEAGAT TTTGTGET TGTCTGCATGGTART TTACARATTCTA
CGCCAGGCACCTGIAGTCCCAGCARCTCRAGAGACTGAGETGCARAGATCACTTAAGCTCAGRAGT TCCAGGTAGTGTGCTATGRCTGCAC
CTGTGGTGGCCACTGTACTCCAGCCTGGGCAACATAGTGAGRCCCTGTCTCTAAAATAATTAAAAATTCTGACTATTTTATTARGATARAG
GTTTATTTCETARCTGTTACGAGGGCCCCTATGGACCTATAATTTGGCACCCTGT TCCACTTAATTCTTTTTACCCTGTCTTTCTAGGTGT
CTGTAGTTTAAGTATTARAGCTTCTTTTACAATGARGATAGAAT TACAT I TTAATACTGAGGATGCAGACTCTTGCACTTTTTTTTTTTAA
AGACGGAGTCTTGCTCTCTCGCCCACACTGEAGTGCAGTGGCGTGATCTGGCTTCACTGCAACCTCTGCCTCCTGGETTCAAGCCATTCTC
CTAGCTCAGCCTCCCARGTAGCTGGRATTACAGGCATGCACCGCCATGCCCAGCTAATTTTTTTTITTTTTTTTTTTTTGAAATCGAGTTT
TACTCTGTTACCCAAGCTGGAGTCCAGTEETGCCATCTCGGCTCACTGCAAGCTCCGCCTCCCGGETTCACGCCATTCTCAGCCTCCTGAG
TAGCTGGGACTACAGGAGCCTGCCAATATGCCTGGCTAATTTTTCATAT T TTTAGTAGACACCGEETTTCACCGTGTTAGCCAGEATAGTC
TCGATCTCCTGACCTCGTGATCCGCCTGCCCTGGCCTCCCARRGTGCTGGGATTACAGGCATGAGCCACCGTGCCTGGCCGCCAGCTRAATT
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TTTTGTATTTT TAGTAGAGACGGGGTTCTACCATCATGGCCARGCTGETTTCGAACTCCTGACCTGAAGTGATTTGCCTGCTTTGGCCTCG
CAAAGAGCTAGGATTACAGGTGTAAGCCACTGTGCCTGGCCGACTCTTGCACTTTTCITT T TTTTTTTITTTTGAGACGGAGTCTCGCTCT
GPCETCCAGGCTCEAGTGCAGTGGCGCGATCTCTGCTCACTGCAAGCTCTGCCT CCCGECTTCACGTCATTCTCCTGCTTCAGCCTCCCGA
GTAGCTGGGACTACAGGCGCCCGCCACCACACCAGGCTAATTTTT T TGTATTTT TAGTAGAGACAGGGTTTCACCATGTTAGCCAGGATGG
TCTGGATCTCTTCACCTCATGATCCACCCGCTTCGGCCTTCCARAGTGCTGEEAT TACAGGCETGAGCCACCECECCTGACTGACTCTTGE
ACTTTTCARGCAAGCCCTCAGTGTCTGTGGGECCCCAAGTGCAGTGTCTTCCATGCTGATTGCCCTGT TTCTAGGAATGCAGTAGAGACAGA
CCAGAGGGTCCETGIGGCCCGTTGCTGTGAGGATGTCTGTGCCCACTTAGTGEACT TGTTTCTCGTGCGAGGARATCTTCCAGACTGCARAG
GAGACCCTCCAGEGAGCTTCAGTGCTTCTGCARGTATCTACAGCGGTGAGTCCTGTGTTCCTACAGGCARAATCCACACACACGEGGAAGAG
TCITTTAACAAATTCAAAATATATGAGCTATTAGT TTCTGTATTICAGT GGTARAAGGATGAGGCARARTGTTATAGCAATGARTACCTAAA
ATAGACTAATTGGATTATACTGCATTTCAGARATACTTGATTACACACACACACACACACACATACRATATARGGGCAARAGTCAGGAGTY
AGATTGGGACGTEETGECTACTCTGTATGTCAACTGATATT TATAGGGTGCCTGCCATTTGCCCACTGCACTAGGTGCT AGCTA
TGARCAAGCCAGATTATGGCTGCATGCACCARTAAGGGTGAATTCTCARAAATATAAGTAGTGCAGAAAARGCARTTAATAGGGAATATACA
AATAGTGTATATTICAAACTARATAGGTTGTTTCAGATTTATATATAGTGGTATAACCCTAAACARAACGAAGGARAATAATGATCATARTCT
CAGCATAGTGGTTACTTTTCGCGAATGGCAGETGETGCCTCTCATGECCACARCTTCTCARCT GEGTGTAAGT BCACAGETGCTTGATGATT
TATTAATCTTATAACTGGGCATATATGTGTTACGTATGTTGTATGATTCAT T TCATAATAAART TTARAAATCAGTAATAGTGTCCTTGETA
GTTGGAACAGTATAAAA AAGTGAGTCTTCCTTCTACAACAGACCCCTGTCCATTGTGCEAGCAGCAGCTGCTTGCGA
ARCCATCCAGAGACTTTCTGTCCTTTCTTGTEGCTCTTGGCACAGATGGGCTCATGATCCCTECTTTGCTCTEAGCCTTCCTITGCTCCAT
CTGATATGAGGTGGAGGCTTGECTGTAGCAGCATGCTGAGCTGTCCCCGTTGCCAGTGGTCT TCAGGTCAGTGCGATARTGTACCATARAT
GACCTTCCTGGTCTTCTGTTGATGGACTTTCATGTGGCTCTTTTTTTTTTTTTTT T TGAGATGEAGTCTCACTCTGTCGCCCAGGCTGEAG
TGCAGTGGECGCAATCACAGCTCACTGCAACCTCCACCTCCCAGGTTCAAGTGATT CTTCTGCCICAGCCTCCTGAGTAGCTGGGACTACAG
GCGTGCGCCACCATGCTCGGCTAATTTIGTTTTTTTTATTTTTAGTAGAGATGEGG T TTCACCATAT TGGCCAGGCTGCTCTCGARCTCCT
GACCTCGTIGATCCGCCCGECCTCEGCCTCCCARAGTGCTGGGAT TACAGGCETGAGCCACCGAGCCTGGACGTAGCTCTTTTTAGCTCTCGT
ARAGACTGTTGCAGTGACTGTTGTTGTACAGACAGACATCTCACCCGTTTGCACACAGGCACGIGTGTGGAGATAAATTCCTATCAGTGGT
GGCTGTGEETCAAGEGATATATGTATCITTTTTTTTTTTTT T TTTTTTTTT TGAGACAGAGCCT TGCTGTGTCACCCAGGCTGGRAGTGCAG
PGGTGTGATCTCGGCTCACTGCAACCTCCACCTCCTGGETTCARGGGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGACCACAGTCGCC
CACCACCATGCCCGGCTAATTTTTTGTAT T TTAGTAGRGATTGGGTTTCACTGTGT TGCGCAGGCTGETCTTGAACTCTTGAGCTCAGGCCA
GTCCGCCCGCCTTGGCCTCCCARAGCTGCTGGGATTACAGECETCAGCCACTGCACCCAGCTGEETATATGTATCTTAMATCTGTATCCATA
TTGCCAAGTCAGCCTCCAAAGCTCATTCAGTATTAACTGTTAACGTTCGGTAGTTT CATTGCTCACCACACTCATTTGATGTCCTTCCTTC
CCCATGCCTGAGTTCTGACTGCARTGTGTT TCTCAGTTTGARGACCCTGAAGACACTCTGTGATGATACATTITCATGTCCCCAGGTGGAG
GGAAGCTGTCACAGCCCGCAAGAAACTGRGGCGCCARATGCGGGCTTTCCCTGCTGCGCCCTGCTGCGTGGACCTGAGCGACCGECTGAGE
GCGCTGGCGCCCAGCGCAGAGTGCCCCATTGCT GAGAACCTGGCCAGGGECCTCCTGGACCTGGGCCATGCAGGGAGATTGGGCATCT
CCTGCACCAGGTCAGCATCAGCTGTCGCCTGCCTCETCAGEGCTCCCCTGCCCCCACTTGGT TTTACCAGGAGCGGARTTAATGTGTGTGT
TTGGAGGGTGARGATAGGTGAAGCCTGCAGGCCAAGATAGGTGAAGCCTGGAGGCGAGGACAGECACAGGGT TGCATTTTGAAGGTTGTCT
CCCACAGTTGTGGACATGTGACTTGTTCCACTGGCARAGCAGAGCT CIGAGTTCACCTTGAAAGACT CAGCGTCCTGGTIGCCTGAGTCTGA
CTCTGCATCACGTGTTCTTTTCCTGCTCGTCCCAGT TTRAAGTACCTGCCACTTCCATCCTTGTTGGAGGAGCTEGAGGTCCACGCTGGLLT
GTETCTTCCGATCCCATCCCCGCCCCATCCCTCTGTTCCTCCCGCCGTCTCCTTCACACACTGCCCCCTTTCTGTGGCAGCATCTTCCAGA
CTCCACCTCCACCCTCCATTATTTCCCTCT TEAGGCCCCTTEGTE I GECCLLEEICCLITCCLIGCCACICCICCLIGELITACCCCGAGCAGRA
CCGGCTCCTCAGGGCCATGCCRGGACCCCCCTCAGCCTGCATTCCTGECCATGCTGGECTTGGCCTTTATTTAGRACCCRATGTAGGTGCCA
CCTCTTGCCTGECCTCAGGGCTCCCTGECCTCCCAGTEEGTGEGGACTGEEEAGGCAGCCTGGAGGGCCTAGCAGGCACRLCECTGEEECT
TCATGTCATIGTCTIGTCCTCCTCCTEGTCATCACTCEATGTTCCCTCTGAAAACTGTCTTGTGGGTTTCATTTAGCCCCATCAGGTTCTGC
GCCGGCAGTGGGGTGGCAGTCCCAGCCTGTTGEAGGCATGCTGTGAGECCAGECCTGEECCTGECTCCTCTGACCCATGGCTGCCTTCACA
TACTGACCTCGCCTTCTCCTEEACTCATGECTTCTTETCTCCCCCCTCCETAGCTGCCCTTGTCAGCCTCAGTCTCCTTETCTGAGCCCTC
CACCCTGCCCCTTCAGCCCAGACCTCTCCCCTCTGCCCTTCTGCGCACCCCCTGGTGATAGCCCTGTCACCCTTGTCTGTCACTGACAGCC
CCCATCATGCATCTCCAACTGAGGCCTCTTCCCTGAGTTCCAGACTTGGT TTCCAGTTGGCAGT TCARCCTCTAAACCTGATTTTTCCCCA
CCCTGCCCCTTCCTIGCTCATAGGATECCGTCCTGTCCTCCTGCGCTTAGGGCACAAACCTGEGGCTTGCATCTCTCTCRAGACCCAGCACCEA
GGECATGGCAGTTCTCTCCACCICACTGGAATGTTGCTGCAGCACCTGTCTGCCAGCTTCCACCCTGGGCCCCAATCGTETCCTCAGCACC
ACAACAGAGGGATCCTCCARACAGCTCAGCCAGCTGGCGTTGCCTCTCGGCGECGTCCCTAGCECTCCCCGAGTCTCTGCATTGTGGACCCA
ACCCCTCCCTCGCTGCCCTCACTGCTCTCCCCARACACACCAGGTCCAGCTATGGCCTGECATAGCCATGCCCTCTGCTEGTTTCCAGAAGT
TETCACGCTGGCTCCCCCTGITTCCTTCAGGTCTTTECTCACATATCACCTGACCACCCTGAGTGAGACTGCARCACGCACCCTGCCTGEC
TCCAGCCCCACCTGGCAGCATTTGCCCACAGTGCCGACACCTCRACACATGCCAGGCCAGCCACTTAGRGATGCTGTTCTCTCCICATTAGA
GCCTATGTTCTCARAGGGCAGGATTTTGTCTGTTTATTGCTGAATCTCCCATAGCCAGCACACAGTGGATACTTARCATGATATTTGTGEA
ATCAAGGAARTCCTCTAACCCGITTCATIGGCAGRARATGTGTTTT?CAGTCTCCTGAGTATTCCCCAGECGACACTAGCCAGTACTTCTCA
CTAAGCTCCTGCGGGGACACTGTCATTCTGCTTTCCTTTGCAGCTYAAGGCGGCTCAGAAACAAGACAGCTCACCAGATGAAGSTTCAGCA
CTTCTACCAGCAGCTGCTGAGGTCTGTCATGCTGCACCCTTCTGCGCACCCCLTGGTGATCCCCGTTCCCCAATCTGTCACACTGGCAGCC
CCCTTCATGCATCTCCAACTGACGTCTCTTCGATCAGCTCCAGACTTGGTTTCTAGTTTGCAGTTCAATCTCTGAACCTCATTTTCCTCCA
ACCTGCCCCTTCCIGCTCATAGGATGTGTGTGCTGCTCCTGCARAGGETCTCACARCACTGECTAATCCACGETGETCTGTTCCTCCCAGTGA
TGTGGCATGGGCGTCTCTGGACCTGCCATCCCTCGTGECTGAGCACCTCCCTGGGAGECAGGAGCATGTCTTTTGGAAGCTGGTGCTGETG
TTECC 'GT. GGAGCAGTCCCC. 'TGTGGCAGGTCAGGA TTTTCCCCTGTGGGGTTTCCA GGAGTGGGCAGG

GCAGGGTTGTGGGCCAGEGCCEEGTATTCCTCTITATGTGTGATGGGAACTCGEARGTEGTAGGTTTATGTTTTAATGCTTGGATTTACAGTC

TGITTTGCTCATGATTTTAAGTTGAAACT " TAGATTTGATTATTTCAATT TTTATTCCATAAACTTGGTGTATTAGTCCGTTCTCACACTG
CTTTARAGARATATCTGAGACTGGGTACTTATARAGAGGTTTRAATTGGCTCGGCTGTACAGGARGCATGGCTGGGGAGGCCTCAGGAAAL

CCACAATCATGGTGGAAGGCTARGGGGAGGGAGGCATGTCTTACATGGCCARAGCAGGAGGAAS) GATGCCACATG
CTTAACCAGA''CTCGTGAGAGCTCACTATCAYGAGAACAGCARAG'GGGAGEGCCACACACT ICTAAACAACCAGATCTCGTGACAGCTC

ACTGTAATGAGAACAGCAAGGGGEGAGGTGCTGCACACTTARCCAGGTCTCGCGAGGCTCACTTTCATGAGAACAGCAAGGGGGAGTTTICCA
CACACTTARCCAGATCTCCTGRGAGCTCACTATCATGAGAACACCGAGEGTGAGTTGCCACACACTTAACCAGATCTTGTTGAGAGCTCAC

TATCATGAGAACNAGTGAGGGGGAGT TGTCACACANCCACATCTCCTEAGAGCTCACTATCATGACAACAGCGNNGGEGAGTTGTCACACAC

TTAACCAGATCTCGTCAGAGCTCACTATCATGAGRACAGTGAGCGGCAGTTGTCACACACTTAACCAGATCTCGTGAGAGCTCACTATCAT

GACAACAGCCAGGGGGATTCCACCCCCATGATACAATCACTTCCCACCAGGCCCCTCCTCCAACATTGEGGGATTACAGT TCAACATGAGAT

TTCGGTAGGGACACAARTCCAAACCATATTACTTGGCAACAGTCTTAGACCAARAGCATTTAAGAGT TCATTGTTATTTCAAGCTGTGTTA
AGETACATTGATAGACCTGCITCATTTTAGACTCTTCAGTAAGATAGTTTATAGTCTGTTTACTATAGTTCCATTTTTTTCCCCTTAAAGA
ARCTTTTGGCATTTITAARARAGRAAARAATTGACATGATCTTATTTTCTGTAACCACATAGCATACAGAAGTCATATTTTTAAAGCAACTAC

AGICTCTTTGTGTITTTTTGAGACAGGGTCTTGCTTTGTTGTCACCCAGGCTAGAGGGCAGT GGTGTGATAACRGCTCACCGCAGCCTTGA
CCTCCTGGGCTCRAACTGATCTTCTCACCTCAGCCTCOTGAGTACCTGGRACTACAGGCGTGTGCCACCATGCCTGGTTARTGTTTTTTTTT

TAARAGATGGGGTTTCACTATGTTGCCCAAGCTGGTCTTGAACTCCTGGGCTCAAGCAATCTGCATGCTTCAGTCTACCARAGTTTTGGGAT

TACAGGCGTGAGCCACCACACCCGGUTTACAGTITATTTTTARAATAGCTTTATTGAAATGT TATTCACATACCATAAACTTCACCCATTT

ARRGTGTACATTTCAGTGATTTTTAGATATATTCACAGGCTTTTGCARCCATCACTGT TAATAATTCCAGAACACCTTTTCACTTAGARAG

CCTGTATICTTTITTITTTTTTTTAGATGGAGTCTCACTCTGTCGCCCAGGCTGECETCTGGTACACTTTGTTCACTGCARCCTCCACCTCT
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CAGGTTCAAGCARTTTTCCTGCCTCAGCCTCCCAAGTAGCTGGGAT TACAGGCGCACACCACCACGCCCAGCTTAGT "' GTATATATTTT
GTAGAGACAGGSITTTGTGATCT TGCCCAGGCTGGTCTCARACT GEGGCTCAAGCGATCCACCTGCCTTGGCCTCCCARGETGCTGGGATTA
CAGGCGTGAGCTACTACGCCCAGCTGGTGAGTCATTTCTTARRATAGCTGTCTTCTCATTTGCTARGT TCGTATGTCACTTARAGAATTCTT
ARGGTCTCAGGTAT ARATTTGATCTGTAAAAAACATGTATTTCARAACTCTAGGGATGTTTTCTATTGCTGARAATCT TAATGCTTCAG
AATTTTAAGTCRCATTAGAATGAGCCAGTTCCAT TCTAATGEAATGGAGTGCCCCCTCCTCCTGCCCAATTAAGAACALAGTAGAAGCCGER
AGCAGTGGCTCATGCCTCTAATCCCAGCAACTG A TGT GGAGGATTGCTTGAGCCCAGGAGTTTGAGECCAGCATGAGCAAC
ATAGTGAGACCCTTTGAGTGACACTCTACAAAAAARATGGAAAGAT TAGCTGGGCATGETGGCCCGTGCCTSTAGTCTCAGCTACTGAGGE
AGGTTIGCTTGCIGCGETCAGCCAAGTTTGTGCCATTGCACTCTAGCTTGGGCGACAGAGCGAGACCCTGGCTCARAARAAAAAAAAAARA
ARAAAGAACGAGTACAGATCGTTGCTCCATTTTAARACAACAGCCTGTT T TGTGCAGAT CAGCT TCATAGTAAGATGTCETATTTGTCGAC
CTAGGTCTGTGICATATITTTCTTTCTTCTTT TCCTGRAAGTCT TTATAAT TCARATATAGAAT TAGAT TCTTCAAGTG T TTTTTT TG T T
TTTGTTTTTTTTAAATC! ATTCTAGCAAATTGCTTAAAAGTCAAGT TCATGGGAGATGAAGGCT CAGTGGATGACACATCCAGCGA
TGCTGGTGGGATTCAGACGCTTTCGCTTTTCARCTCACT TAGCAGCARAGGGGATCAGATGATTTCTGTTAACGTGTGTATARAGGTGAAC
TATAATTACTTTGTGTTTACTTCTGTGTTTTCATTACTTTCACTTACTCCCAGATATCACTGGAACCATGCARATACTGCTTATTCCCTAR
TGTGGTTTTGAAAGACT TCAGAAGCAAGTATTATGTCTGTCCGTACATGTCGTTTAAAARAL L TTTTTAAGCCAGTCARATTGA
GTAGTGGGCACCAAGCCCAGCCTGCTTCTTTACTTTTTCTGTTTTAATACTATATATTGGATTTCCTARATGTAATATGTACACARAACTT
TTARAAAATGAGGAAATCTARARGARGTAYAAAGATGATGATARGAGCCATCCATGCTCTTECCATTCTGASGTAACAGTAACTTCTTGGT
GCRARATTCTTCCCTTTTCCTGGGATTACRAAGTCACATTTCATCTACTGGAAAT TAGTTTACTGCTGCTGTTACCTTCATTTTCATTTAAG
ARAGTAACACTTCCGTGTACTTAAARAGAAGTCARATAATGCCACCCACGTGATTTAARATGAGACATAGTAGCTCCTCCTTCCTCTCTTA
ACTCCTTTCTTCAGGGCIGCATTTTTCTCCTGTTTCCAGATCACACACTTACACACCCATTTCTCAGTTTATCCATTTARATGT TCTCTGC
TGACTTCCCATTAATATAAATGTATTACTTACCTTATT CCTAAATAACTAATTACTCCTAACATAGCAGCTTAAAATAATGTCTGTTATCA
TGGTATCIGTGGCTCAGEAATCCAGETCTAGCTTAGCTTGGGTCTTCTGGCTCAAGGTTTCTCAT TCAARATGTTGGCTAGG
ATTGTGGCCTCATCTGAAAGCTTGACTCAAGGGTATCTACTTCCCAGCTCACTCTAGTGAGCITGTGTCAGGRTTCACTTCC TTGCAGGCT
GTGGCCARAGACTTCCTCAGTTCCTGCCACATGGECCTCTCCCCAGCTGACAGCATGECAGCTGGCTTTCATCAGAGTGAGCAAGAGGTGA
GCCTAGATGGAAGTCTGAGTGTGTTTATAACCTAAACT TAGAAGTGACATCCTGTTECTTT TSI TGGCTTCTGTCTGTCAGRAGTGAGIGE
CTAGGCCCAGCTCACGEEGCAGGAGATCACACCTGGGCATGARCACTAGGT GGRAAT CAGGGGGEGTCCTCTTEGCCACTGCATACCATACTA
GGTACAGCGTGECCTCTTGTGCCATGGTCCTTGCTCGGCCTTCCACGTCTTCCCGGGATAGCTACACTAGCACT T TGTAT ACTTCAGTGA
GTGGEGTCATATTTTGATGGETCTGTGACTGCT AT CACC 'CAGAACCAGTAGT GTTCTATAACCACAATTAT T TT T TTCCTGCAAGRRAT
AGAGTTGCCTTATTGTCTCACTTAATGTAGTTCTCTTTATCTCTTTAATTTTACT CGTATATATCICGGTAGAGTTTTCCARAT
GTTCTGTCACTTCACT TGALCCATCCATGTTCCCTCTGT CCTGCAACTCTCATCTAGTGEGCTEETCTCCATCCAGGCARCATGTGCCTTAG
TGCCATCATTGTGAGCATATGTGTCCCTGCTCCTCCACTTGEAAGCTCTGTGACCTTGEGCARGTTCCCTAGCGTCTCTGCCACCTETETA
CGGGCTACTGTTACTTATTATCCCTATTTTACTCAGAGACGGTAAAATAAACTGCCCAAGCCTCTIGCAGGTGCTGTCTGETGGAGATGCTCA
CCTGGCTCTTGAGGATAMATGACTCCARACACAGACTGCACAGGACAGTGCCTGECACAGGCCAGETGCTTGCTCAGTGTTGCCATTAGC
AGCAGCTGCAGTATTTTTTCTTGGTTCAGCCCCTTGT TGGATGT TATATGT CATGCGAGGGGAATTTTCTGAGTCT T T ECCATTATGARRA
TGATTTTATTAACAAAATACCTTAACCTGGGCGARAGAAARRGARAATGCATTTAT TTCAT TCTGACATTTGCTTCATAGTTTRAGCTACGT
TTGTAAAATTATAGGTAGAAAATTATTTTCCTGECCGCGCATAGTGGCTTATGCCTGTAATCCCAGCACT TTGGGAGGCCGARGTGAGCGE
ATTGTTTTGAGTGCAGGAGTTCGAGACCAGCCTGGGCAACGCGGTGARACCCTEGTCTCTATARAARATACARARATTAGCTGGGCATGGTG
GTGTGTGCCTGTAGTTCTACTAGCTTGGGAAGCTGAGST GECAAGAT TGCTTGAACCTGEGAGT TCGAGGCTGCAGTGAGCCGTGATCGLA
CCACTGCACTCCGGTGTTGACAGAGEGAAGACCCCGTCTCARRAGRAAGARARTTATTTGCCTTCCAGTTTTGCE CCACIGTCACCTAGCAT
CCATTGTTGCTGTACCATTCCTGETTCCTITTCTGTGTGGCCTGGTTTTCTCTGTGGAAGCCTTTICTCTCTGT TCATGGLGICCTAARARTT
CACTTTGTTACACTGGCACTGGACTAGCTTCACTCACTGTGCAGGGCT TAGCAGGI'CCI TTCAGGCTAGAGACTCCTATTTCACTTCT GG
ACATTTTCATGTCTTTATGACACTCTGTCTTTTTTCTGTTCTCTCT TGAACT TCTATTAGATAGATGTTAGGCCTCATCAATTGATCCTCT
GAGTTTCTTATCCTATTTTCTATCCLIATITTCAATCTCATCTCTTCCTACTGTGTTC TGAAAGAGTTCCT TGACTTTATTTTCCAATTETC
CTACTGAATTTTITATTCCATATATATTACTTATTTCCTCTTTCTTT T TATCATGACTTTT'I CATAGCATCTTATTTTTTGGATGCATCAT
CTTATCTTTCCAAGGARATTAGGGTTTTTGGGGTCTAAGTTTTCTTTGGT TCACGTATTATCTGGTTCCTCT T TTTTTTTTTTITCCTCTC
TGTTACTCCAGTTTATCTCT TTTATGTPCGAGGCCCTCCTCAGATGCCTTACCCAAGGCTATCTGTCTATATCTGAGTGRGGCCCTARRAG
GCTAGCCAAGAAGTTCTGTGTTTCGEETCCCCTGGATGCTACCTARATGGCAAGCCAGGCT T I TTGGAGGGACTCCCAAATGTCTGGATCT
GGATGGCTGTTCCCTAGACTCT TCAGT TTTTCTCGAAAGGACT TCTGCCATCTGCTTTCT TGCTGETATTCTCAGGSTAGEETT
GGGAGTGGTTTGECGCTGAGT CCCTTCCACTGTGCCTGACCATGECCCTGCATCTGGATCCTCTCAGEACTCCTGTTCACGGGCCCAGGEE
GACTGGTTTTGCATAGAGGTTGCCTGCAGTGETGGETEGCCGCCRATAGGGETCAGGCTCTGAACTTCACCTTTGGCTCCTEGTGTCTGCAGE
GCCTGGGTATACAGGGCTTTTGCAGGCTCAGTCAACCTGACTCCTTACACACCCACATCTGCAGCCTTTAGETATGGCATCCTCIGCTTCC
CTARCCCAGGGATTGGTCACACCTATTTGCTGCTTTCTAGARATGTATCAGAATCCCTCATCTGCTGCTGECTTGCCT TCCCTCTTTCTAT
TATTATGGECTTATATTTTTGTTTATTTTTGTAGAGATGGGETCTTGCTATGTTEGCCCAGGCTGGTCTTGRAATTCCTGGCTECTGGCCTCA
AACRGTTCTCCTGCCTTGECCTCCCCARGTGCTGGGATTACAGTCATGAGCCACTGTGCCTAGCTTTAAC L I I TATACCTGT TTAAGGT
TARTTARAGTTATAGTAATATGETCAAACACAATTCTAGCTGGAGGCTARATTACCT GTTGACCTGGCTGTTTCTTGCACTAATTCTGTTG
CATTTATTCTCATTTTTGTT CTATAAATTTARARTALGAACATGGGTGEECGCEETGGCTCACACCTGTAATCCCAGCACTTTGEGAGGS
CGAGGCAGLCTGATCACTTGAGETCAGGAGT TCGAGACCAGCCTGGCCAACATGGTGAAACCCTGTCTCCATTARAAATACAARRATTAGC
TGGGTGTGETGETEGGCACCTGTAATCCCAGCTACTAGEGACCCTGAGGCAGGAGAATTGCTTGAATCCAGGAGGCAGARATTGCAGGGAG
CTGAGATCGTGCCACTGCARTCCAGCCTGGGCGRCAGAGTGAGACTCCATCTC AN AAATARATAAATAAAAATAAARTARAATATGAACA
TGCCTTATATCTGARGGGCAGATATAGAAATTATT TTTCTAGGGTGATTGTCCTCTGAATATATGAAGAAACAATGTTATTTGACGTTTTC
TTTARAAARGGAAGTCTGANGCTAGGCATGGTCCCTCCTCGAACCTGTARTCTCAGCTACTCAGGAGGCTGAACCAGGAGGACTGCTCGRGC
CCAGCAATTCAAGACCAGCCTGGGCAACATAATAAGACCCCCTTCTCARAAAAAAAAAAAGG. TCAGGECACTCT TTGCIAACAATTGGAT
TT. ARGA CAGGAATTAARATAACTACAGGAAGTARGATARCTACAGGGTATGCCCAGCTGTGCCCTTGGASGCCTGTCTGGR
GTACAGTCAGTATTTAGTGCACGEAGAGCTTTGECTGCACTTGCTCTGGGGCAGATCAGTCACTGCTGATGCGTCCCATEGTGCATCTCTE
CTGATGATCTTGATGCTGITGCAGGTGGCCCATGGCGCCCTCAGTGATGETGCCAT TGATGCTGTGGAGACACAGAAGGACCTCCTGGGAR
CCAGTGEGCTCATGCTGCTGCTTCCCCCCRAAATGAAGAGTGAGGACATGGCAGAGGAGGACGTGTACT GECTGTCGHCCTTGCTGCAGCT
CARGCRAGCTCCTGCAGGCTAAGCCCTTCIAGCCTGLGCMICCICIGGICETTCTTGTGCCTAGCCCAGGAGGGEACGCCATTGAGARGGAA
GTRGARGATGGTTTGTGAAGGAAGTCTCETT TATGARGCAGCATTGTTTAATARATGGGTGGAGSCCCT GG CTGAGGATGGTCCAGTAG
TGTTEGGEPCAGGAATCACTGAGACAGCARCCCCTCTEGTGACTETCCACTGCAGCACTGEETGEGGTCAGCACAGTGACNTATCTTAGCA
GGTGTGCTGACAGCAGAATGCAAGTGACCT TCATCTATGTCTGTCT TAAAGGTCTCATGCTACAGGACT TGGTITCAGCTAAGCTGAT IS
AGATTACACIGTTACCGAGATCCCTGATACCATTAATGATCTACARGGT TCAACTAACCTAAGGTTTCATCATTTTTARTGGTCTGICAAG
ATATTTTGITTTTTCCCCTTTTGCTGTATCT TGAATTGAGTGTATAT TAGCGTTIGCATTGTCTTTTICT TAAGAGACAGGGTTTTATTGT
CACCCAGTATAGTGGCATGATGATAGCTCCCTGCARCCTCAAACTACAGGGCTCATGCAATCTTCCCACT TCAGTCTCCCARGTATATGGS
ACTACTGTGETGTGCCACTGCGCCTGGCAGCAGTTGTATGT TTTATACAGATAACT T TCTARLAACATAAGCAGARATCAARATAARAGAT
AARATTTGCCCACAGTCCTGCTATCTGCARATTAAAT TGT TCATGTAARATTTTTTAGTGTTT T TGTTTCTATGAAT TTARRATATGAACA
TGTCITATATCTGAAGGTCAGATACAGAAGTTATTTT T CTAGGGTARTTGTCCTCTGAATATATGAAGARATAATGT TATTTGATGTTTCC
TTTARAAAGGAAGTCTGAAGCTGGECGTEGTGGCTCCTCGCACCTGTAGTCTCTGUTAC TCEGAGECTGAAGCAGGAGGACTGC T TEGAGCT
CAGGRGTTTGAGACCAGCCTGGCCARCATAGCARGACCCTCTTCTCARARRCAARARARATAGGGCAGGGGCAGTCTTTGCTAACAATTTA
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GAGARAGAGGTCGCCAGGAATTARARTAACTATAGGARGTAAGATAACCATAGGGTGTGARGGCACCTTGGCACATAGGAAGCTGTTAGTS
CTTCCRAARAAGGAGARGACTCCATTTCTGTGCATGGT GAAGGGGATGT TCAGGGCTGGTTTCCTGAGGGCCTGEGCCTTTCCATGGGEGCAR
CCATGCAGGTCACACTCCTCCTCAGGCCAGGTGGGAT CTREGGGCTCTCTTTAGTGCCCCTACTGGACATGTCTCCAGAGCCCTAGAAGGT
TARACTCRACTGCATAGGACACTTCTGTTCCCCTTCCTACCACAGTTGAGAGCCCAGTACTCTGGTATTACCTGCTGTCGGCAACCTTGRE
GGATCAAGCCCTTTCAGRARGCTGTTTTTGAAAAACAGTGTGAATTGTTCAACCARGTCTCTTCTTTCT TCTCAGGTTTTGCAAGCAGTGE
AGTGGCTGGTTTCCCACTGCCCCCATTCCCTTGACCTCTGCTGCCAGACTCTCATTCAGTACGTCCGAAGACGGGAT TCGCCATGAGTTTAG
TGGCCGCTTTTTCCATGACAGRAGAGAGAGGCGTCTGGGCEETC T TECTTCTCAGGAGCCTGGCGCCATCATTGAGCTGT TTAACAGTGTG
CTPGCAGTTCCTGGCTTCTGTGETGTCCICTGAACAGCTGTGTGACCTGTCCTGGCCTGTCACTGAGT T TGCTGAGGCAGGGEGCAGTTGET
TGCTTCCTCACCTGCACTGGAATGCCCCAGAGCACCTGGCCTGGCTGAAGCAGGCTGTGCTCGEGTTCCAGCTTCCGCAGATGGACCTTCC
ACCCCTGGEGGGETACGTGCTTEGACCTGEEGAGGTCTGETECETGECTGCAGCCAAGTCTCAGGCTTCCTTCICACTGTAGTAACCETCTGG
CAGGTGTTGGGCACCAGT! TGCACGTCCACCTCCGTGTGTCTCCATGCTGTGCTCGCCTGCACCTTCCTTTGGTCCTTTGGETT
CATGAGCCAGAACRAGCTGGGTTTTGTGCAGTEGGEECTGTTAGCCITT CCTGACCAGCAAGGCAGTCCATGGGAGTTCACTCAGCTTCAG
GAGAAAAGTGACRAGTGGTACTGGGAGGAACACCARCCCTGATCCTGTCCTGCCTEGCCCACAGGGTCCCTGTTTTCAGAACAGACABGGGE
CARAGAGCATGGGGACCATETAGCCCTGTCCCCAAGCCGCAGCCATGGCACTCAGTGCTGAT P AACA L PCI T'TCTTTGTCARAGRGECCT
TCTTCTATGECTCTGECTGTGCCCCTGTTCCTGGCTGRGGTCTTTGEGC TETTTTGACACAGATCCGACAGGCCATCTGGCTGGCTCAAGE
CCRGTATGGCATGGGGUTGCTCCTTCCYAYGCACTCAGAAGGGAATGAGCTGCTTATCTGGCAGAACTTGTCGCATTAGCACAGACACTCC
CCTTTGGECCTCAGECGCCCTTCTARATTGT GETCTGTGGTCTGTAGTAGGTCTAACTCATGCTCATTAT TCAAGGARCCCARAGGGAAGT
AAACCACTCAGCACARGCCCTCGGTGCICTGGTTAGETTGGGGTTCCCCARAATAAGCTAAGACTCCT TATACCAGACTCATCTGGGTGCT
TGTTAAAATACAGATTTCCTAGGCACARCCACAGGCCTGTACAGTCAGAACTTCTCCCTAGAACTTCGCTAGCAACACTGTTAAGGGGGAC
TGTCTCCATCCCTCACCTACACCCTGEEAGCAAGCTGCTCTTCCCCCTCAACAACTGTGETTCTGCTGTGTTTAGRAAGCAGACTTCTCAA
CTTCACACTTGCCTTCTCCTGAGAAAATGTTTTCATGTACATTTTCACCTGTATTT IGGCCARACCTGTAACTAATGAGGCACTTTCTCCC
CAGCCCCCPGGCTCCCCETGTGCTCCATGETTGTCCACTACGCCTCCCAGATCCCCAGCTCACGCCAGACACAGCCTGTCCTCCAGTCCCA
GGTGGAGAACCTGCTCCACAGARCCTACTGTAGGTGGAAGAGCARGAGTCCCTCCCCAGTCCATGGGGCAGGCCCCTCGGTCATGGAGATC
CCATGGGATGATCTTATCGCCTIGTGTATCAACCACARGCTGAGAGACTGGACGCCCCCCCEECTTCCTGTTACATCAGGTARTTAGAGCT
TGATGCAATGGGATCAGCTCCTCACGRACACT TTCCTGGTCCAGTTTCTGCARAGGRAAGATGT TTAGTTGATGTTGCTGCTTTTCT TTTGGE
TCICTATCCTTCCTTTCCT TAGGACTTCCCTCTTCARGTGAGTGACTTAARAACATTGAGACAGECTAGGAAGTTTCTGGTAGAGCCTGAR
CTCACCTCCCTGRARCAGGCCCCCTAGCATGGLIC M AGAGAGGAT TTT GTGECTTTTGAGTAGTCATTACTGGCCCTGCCAGTCTCGATG
TAAGCTTGTCTGGACT TTGAGTGATGCATGGACCCTGGGAGCCTATTTAACCCAAGTGTGGAAGTCACATARTTGTGTGACTTTAATCAAR
GGTCTTGCACTTAART CAGLGAAT T TAAGCACATGCCACCTGTCGCTGTTTARATATTATTTGTACCTGTTTI TGTTTTTTTGTGTGTCTT
TTTTTTTTTTTTGAGACAGGGTITGGCCAGECTEGCCTCT T TATCTGTTTTTGTATTGTTTTCTCAGAGGCGCTGAGTGRAACATGGTCAGAT
ATGTGTGIATTTTTTTAAARACCATTTCAAAAAATATGATGTTCCTTTGTCGTGGCAACAAGLC 'TGCAGACGCAGARGGAGCTACAG
CTGAGAGAGGGACGCTEAGETTCATGTICAGTATCT TTCTGTTGCT TGCTARACTSTATTTTTCTTGCARAGTAAATAGAAATTAACATCC
TACATGCCARATCCAGTCCACTCTGGGCAGACTGTIGACAAATCCTCAAGGAACAGATCATTCCCATGCAGTAGAAACTATTCTAGAACAAA
GTTAAAGCATCTCACTTCATTTATCAGCCATACCTGACCCTGAAAT CATACCTAACC TACAGCTGACATTTCATCTCACTTCCA
AATTTGGTTCCARAGCACAGTACCTAARAAAGTTCACAAGTATGCT TTCTCCCACGATAAACARATAACAGTGAAAATCTATTARTGTARTT
TGTTGCCATAATAGARARATAAGTGGTART T TTAGCAGGCGTTGAAATACGTTTCT TARAATTTATACCTGITCCTGATAARATTTCTTTA
TTTTGGGTACTTTCTTTAGCTTGGGTTARAAARAARRARRAGTCCTAACT TGATAAGGCTACCTAACATAAAACTACCAAAATAGARARRRR
ACATGCTTCTTGGTAGARTGTTAGGAARCAGTGGARTCAGAACCAGCCTGTTGTCCCGACTATTATTCACTALIGICCLGGARATCCTGACT
AGTACAGGGATGTGGGATAGACAGGCACAAATACTGRAAGGARCGAGAAACTGTCATTTCCAGACAGTACAGT TGTCAG 'CCAAGARAAGT
CARGTCCATAGAACCATTCTCAGTTCAATAAGGTGATCAGATACATAGACCACAACATGTTAAAAAABARRARATTCTCATTCACAACAA
TAARCCTGAACAGARAGGGCACAGGATGGTGGARCTTTGCTGTTCCTTCTTGTTCCCCATAGAGATCCT TGAAGTACCTTCTCCAACTCCA
TGATACTCTAAARACTGTYCALCI PCATAATAGGAGTGGAGCCTAAT CCTTGETCTCCTCACCTCCTGETTTCCCEGARTGTCTTTCTCAT
TAACATATGAGTTCTCAGGGCCTCTATGCTIGCARAGGARACCTGAACCATTGAGGTTCAGACTAGGTTGTTGACAGGATACAATCCTGTGAL
GATGTCAGTACTGGTAAGTTCTARAATTCATCAGGATARACARATATGCATCAATTGCTGAGAAAGT TTTAMATAAGACTAACATGGTTTG
CTTGGCCTGATACCAAGACATACAGTARAGCTCCAGTACTTANMACCATGTGGEGATCCCAGAGTAGATAAATGGATCAGAATARAGASTC
AGAATATGTGACARAAGTGTTAGGCCARATTATTGAAATTAGTGGGGARAAGACAAACATTGGCATGTCTTTAGAAAAARATGTCAGATCC
CTTCTCTCTCACCATTTGTAAACATTACTTCCARATGTATCCARGAGCTATCTATAAARARACCTTGCCAATACTAGCGARGARCAGAATCT
GGRACCCTAGGGTGGEAAGCARGACATGAAGCAGAGAAACTCCARAAACCTAGCTGCCTCTTGAGAGCAGAAGCTTCCARGAGGAACAGGC
AGTCTCAATGCCTCTGTGCATAAGGGTCCCTACAGTGCAGGGGCTGCCTTCCCTCTTTGCTCCACTCCCTGACTTGATGCARGCTTGGRAG
CAGGCATGGGGCCAGCATGAGCTGT TCCAGGAGGGCACATGTGTCTGAGGCACATGT TCTTACATGTTAATGCACATGIGCARATGTATCT
ACATGCTTTACATGATGCTGTAGAAATATTTTCTCTTGACCATARACATT TCARATCATGTACT TACAGT " TGGCARTARAGCCTTTTCAT
CCTTCTGCARACAATTTTCCCATACCATTGCTTCACATGCACCGTAACTGGAAGAGGAGCACRGAGTGTGCTCAAGAGGCGAGEATTCCCA
GCACAGAGGATCTGATGCGAGGAGCTTCTGCTGRACGAGCTCTTGGCGCAGTGTTTGT CGAGCAGICIGCLGCYGGAGARAGAAGAGRACAR
GAGGTGARGCCCACTTCCTTCTARTTCATGTGTGTTTAGTCTGCTTTATGCTGTGAGGGEAGACTGET TATTGCT TGATTAATATALGACA
GCCAGGATGGAGAR CAGGTGGATTATTAGCARCAGL ' 'TAGTGATGTAACTATTTAAAAGCTCTTTGARGACAGAAGCAGTGCCCTAG
ATACTATGTTTCTAACTGTTTATATTGRAGTGAATTTCAT TTATTAT TTATTATTGAAAGTCAGTGCT TAAGTTTTTCTGGGAARTTCATAT
GGTTARGTCTGCTCAGAAGATGSTGAGTGCTGARCACTATGCCTEECCACAGGCACCCTGCCCTTGEGAGCCTGAGGCATTGGTGCATCAT
CCCATCCTGTGAATGGACAGGAGCTGEEECTGCCCCTCCTCTACATTGCCCACTTCCCTCCCTCCCATGCATACCTTTCCTTTGCT TTCAT
TTGATGGCCATGTTTACCATTTTACTGAGTAGAATCAGGAATARGGCACCTTCCACAGGT TGTCCTCTGCCTTCCCTECCCTCCCAGCCAC
ATCCAGCATCCTCCCTATATCCCCTTCCTCACGCCTCT TGTTGCTGGARACGAACCATGCAGCTCGTAGTCAGTCAGCCCTTCCCTGEECT
GGGATCTCATCTCCCACCTACCCAAGGACATTCATTCAATGAGTATCTCTCTCATGCTACCACCCCTCCCCATATTAGGTGGTGCCCATCA
GCAGCACACAGACATGARACATGCCTCCCTGTCTIGGTCCCACTTCCCTCTTTAGCCACCACTTCATGTTTCTGCCCTCTTAATGGTARAR
CTCCTCAARAAACGCTTGTGATACTCACTTCTTCAGCCTTCTTTCCCATGGGGATGAAGGCCCAGGGT TGAACATGACCGTGAATCCCAGTC
CTTEETAGCATCCCATACTTGATCCTCCCCTCCTTGCTCCTAGGATGTCCGTGETCCCCCTCCPECCCTGCTGETTCCTCCTCATCCCCCA
GCTECCCCCTGGATTCATTCTCTICAACCICTCCTCTGCATCGTCTGTACCTACTCCTCAGRARTTTCATCCAGTTTCATGGATT TTTAAGT
AACRTCACTATTCTGACAGCTCCARAT TTGTATCICARACCICTGAACTCCACACTTGAACATGCTACTGCTTCCTTGARATCTTCATTAG
ACRCCTATTGGATGTCTGGTAGCCACTGCAAAGTTARCATATCCCARATCCAGTTCCCGGCTTTCITCCAACCARCCCCTTCCTTTGGTEE
TCATCTCTGTTGATGGCGEECTCCATCCTICCAGCTGCCTAGATCAGGTGCCTTGGARTCATCCCCTCACATCAGCCCATTCACATATCCTA
TTGGCTCTATTGARAATACATTCAGAATTGGACCACTTGTTATGACTTCCATGECCACCACGTGECTCAAGCCACTATCATCTTCCTTCTG
GATTATTACAGTAGGCTGCAGTTTAGT CTTGGTAGACCTCETCCETCCCTTTCAAGTGAGT TARGATGGAGETCETGTCACTTGCTTGCTT
ACAGCCTCTCAGTCCTTTCCCTCTTTCACCTGCAATCARAGGCAARCT TTGCAGGEGTGGCCAGGGCCCTGAGTGATCTGCCCCCCATTTS
CPCTCTGACCTCCECTCCTTCCTTGAGCATGGTAGGCAGTTCACAGT TGEGCCTCTGAGTTTGCTGTTCCTTT TGCCTAGGACTGTCCAGT
CCCICCATTCTCCCCAGCATCCCCATGGCTGATCTTGTACTCACTTCAGATCTCTACTCARATGTCTGCT TCTGTTAGECCCTECTTGCCT
ATCTCCGACCTTCTTGTTTCCATGGCTCTGCTTTGTCTTTICTCATCTTCARACCATGTTTCTCTTETTATGIGT ICCTTRTICTGTCTCTCS
TCACTAAAGTATARATTGCTTAGGGCAGGGCCTCTGTTTTGT TTCAGTGCAATATTCCTTGTACCTAGAATGATGCCTAGCATCTGGAGGA
GGCTTAATGRAATATGTTTTCGAAGGGTGAATGRATGTGTCCGATTACTARAATCAGTCTCTATAAT I AAGIGETTYGGGATGAGATTTTT
TTTTCCTTITTATTAGATAGAGTCICGCICIGTTGCCCAGGCTAGAGTGCAGTGECACARTC TCGACTCACTGCARCCTCCACCTCCCAGE
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TTCAAGCAGTTCTCCTGCCCCAGCCTCCCAAGTAGCTGGGACTACAGGTACCCATCACCATGCCTGGCTGATTTTTGTATTTTTAGTAGAG
ACGCAGTTTCACCATGTTGGCCAGGCTGGTCTTGAACTCCTGACCTCAGGTGATCCACCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAG
GCATGAGCCACTGCACCTGGCCAAGBTTGTTTTTCTTGAAAAGACCEGTATATGGAAGTAGACAGCTCTAGAGTATGTTAGGTGGCAGTGG
GATATTATTTTGAGTTAATTTTAAGCTATAAGCAGCABTCCACTCATTTGGAAAATGTCAGAAGAATTAATTATAGATGCATAAAACCAAA
GTAAATTAAATAAGATAAGCCAAACAAGACAATTACAAGTAATGTTAAGTAACACATCGAAGCAGTTGTTTTTGGATTLATACCACCTTTT
TCATTAAATATAAATTGGAATTGGATTTATBAATTAAAGGGAAGTGGTTTCTCTAATTTTTTTTTTTTTTTTTTTGAGETGGAGTTTTGCT
CTTGTTGCCCTGGCTGGAGTGCAATGGCGTGATCTGGCTCACTGCAACCTCCGCCTCCCGGGTTCAGGCAGTTCTCCTGCCTCAGCCTCCC
AAGTAGCTGGGATTACAGGCACGTGTCACCATGCCTGGCTAATTTTTGTATTTTTAGTAGASACGGGGTTTCACCATGTTGATCAGGCTGA
TCTTGAACTCCTGACCEC, TGATCTGCCCGCCTCGGCCTCCCARAGTGTTGGGATTACAGECATGAGCCACCGAGCCCAGCCTAGTTTT
TTTTTTTAAATTAAGCTTTATCATAGGAAGTTGTTAAATTTTTAATAAGTACATTTCTGCTTCTCAGTTGATGTCATAACTTAGTTATATT
CTTAGTARAAAGCAAAGGCTTAAGGCTGGGTGTGGTGACTCATGCCTATAATCCCAGCACTITGGGAGGCTGAGGTGTGCACATCACTTGA
GTTCAGGAGTTGTAGACTAGCCTGACAATACAGCAAAATCCCGTTTCTACAAAAAAATACAAAAATTAGCTGGGTGGCATGCGCCTCTAGT
CCCAGGTATTTGGGAGGCTGAGGTGAGATCATTTGAGCTTGGGAGGTCAAGGTTGCAGTGAGCCAAGATTGTAACACTGCACTCCGGCCTG
GCCAACAGAGCGAGACCTTGTCAAAAAAAAATAATAATAAAATTGGCCAAGCACAGTGGCTCACTCCTGTAATCCCAGCACTTTGGGAGGC
CGAGGTGGGTGGATCACCTGAGGTCAGGAGTTCAAGACCAGCTTGGGCAATATGGTGAAACCCCATCTCTACTAAAAGTACAAAAAATTAG
CTGGGCACAGTGGCACTTGCCTATAATCCCAGCTACTCAGGAGGCTGACGCAGGAGARTCACT'GAACCTGECAGECAGAGGTTGCACTGA
CCCGAGATTATGCCACTGCACTCCAGCCTGGGCAACAGAGTGAGACTCTGTCTCAAAAAAAAAAAAAAAAAAAATTATATAAAATTTTAAA
AAAGCAAAGGCTTAAAAAGTTTTTAAGTATATATAGAAGATTAATGAACAATAGTTAACTTCCTAATGCTCAAATATTTTTGAATTTATTA
CATATTGTTTCAGGTTTGAAGATCAGCTTCAGCAATGGTTGTCTGAAGACTCAGGAGCATTTACGGATTTAACTTCCCTTCCCCTCTATCT
TCCTCAGACTCTAGTGTCTCTTTCTCACACTATTGAACCTGTGATGAAAACATCTGTAACTACTAGCCCACASGTGAGAAGAACGTATACA
TTTGGCATTTACATAAGAATTAAAGATTGAGAGARTGGCTGGGGAAAAAAGTAATATCACGATTTATCCTATGATGTTTTGATGACCGACA
AATTATTAGCTCAAATTAGACCTTTTCTTAAACTTTATCCATATCATTGTTAAAGAGACCCAACTGATTTTGAGTTTCTGCCTACGAAATA
AATGAAGAATAGAATTFAAATAWTCTTABFAAFTFRATAhPAPFTGTAACTGTGTGCTGATGTGTAATTAAGGGCATTAAGGTGATGACAG
CAuLJiLluI.bGAGCACATALLu1uLuAGCTTTGGCATTACCCAGACCTCTCTTCTGGGATTAATTTTTCCTGAGGAAAACTAATGAA&G
AGGAAGGTAAGCTCCCAGAAGTCAAGAGCCTCACCCAAGAGTGTTCAAGTAGTGAGTGGTCAGGTTGCTTTTCAAAGCCAGATCCAACTGG
CTCCAAAGCCTAAGGTCTTTTTACCTTACCATTCTTCCTTCAGTGGTTAAAGATGCAAARACAGAGTTTCAATCACAGATATGTGCCACTG
ARCAGGTAAARACTGTGCTCCT GEACTGECT TTAGGAAGTCCTTCAATAGAGGAGAARAGCAAR I ARARTGATGTACTGTTTCCATTCAT
CAGTTTGGCAAATACTTTAAAAATATTCATACCCTTTGAATTACCAATTCTAACCTAAAGAATTCTGACCTACCAGATATTCCCCAAAAAT
TAATGTATAAAAATGTTTACTGTAGCATTATTGTATGAAAGTCGAAACAGAATAAATATCCGAAGATGGGAGTCTGATTAAACAATTATAA
CACATTCATGTGATAGAATAATTCACAGCCCTTGACGATGATATTTTCTAAAAATGACTGGCTGGGCGTGGTGGCTCATGCCTGTAATCCC
AGCACTTTGGGAGGCTGATGAGGGAGGATCGCTTAAGTCCAGGAGCTTGAGTCCAGCCTGGGCAACATAAAGAGATCTCATCTCTACAGTA
CATAATTAGCCAGGCATGGTGCTACATGCCTGTTGTCCCAGCTACTCAGGAGGCTGAGCTGGTAGGATCACTTGAGCCCAGGAGTTTGAGG
CTGCAGTAAGCTCCGATCATACCACTGCGTTCCAGCCTGGGTGAAAAATGACTGACACTGGAAATTGTTCATGATAGAATACAAAGGCAAA
CAGTCTATATACAGATACCAGCTGAATGTACGAGCTAAATGAGGCTGGAAGGATATACAAAGGATAATTTTTTTCCCTCTGTAAAAATAAA
TGACTACTCAGATGAGGTTTCTAACATGATCCAGATCTAGTACCTTCCCAGAGATAGGTCGTGGTTTATTGACATCCCAAAACTGTTCAGT
TTCTTTTTTATTCAAATAGAGTGACATGATGAGGGAGCAACTGCAGCTGTCAGAGGCGACAGGAACGTGICTAGGCGAACGACTAAAGCAC
CTGGRARG! CTGATCCGGRAGT TCAAGGCARCACGAAGTTGCCTCTGAGCTCCATCTC TCTGCGCTGC TAGACATGGTGGACATTTGAGCAS
CCTGACCTGTIGGGEACGESCTCTCTCCCGRAGA TTTCTGTTTTTACTCRAAATARTGTTATTCTCAGATGCTTGATGCACIGTTGGAAAT
GTGATTAATTTAATCATGCBGATAAACCATTTAAATGTCAGTCTCCCAGTTTTTCATAATGAAAAGTTGTTTCCCCTGTGTGACCTCTTCA
ATATTCTCCTATATTCATGACCTCCTCAGATTGTCACCCACCAGCATBTGCTCTGAGGCAGTTTAGAGCTTACATTTCCATGTATAAAAGG
CGATTCATTCTCTCAGCAAACTTGCAGTCCTTGATGTGCCAGACATCAGTGATP”n"ﬂFATAAAQWAAFHFAPA"FFPFTCTGCCTGCTAA
GCCCACCCAGCTTACATCCAGGAGAGTCAGGTACTTATGTACATAATTCTCAGAGAATGTGCATGAGGCGTGGGCCTGAATTGGTAGCAAG
GAAAAAACAGAGGATGGAACAGGGTCTGGTTGGGTAGAGGAGAAACAGAATTCCCGGAGAGGAGTGCAGGGGTGTAGCTGZAGACAGTGTA
CTTGAGAGGACATGATGAAAGCGTGGAGGTACCAGCTTGGTTGTGTGGCCBGGTGAGGGGAACAGGCCAGCAGGGTGAGGTCAGAGATTCT
TGTCACCTTCTTCTGAGAGCTGTGAGAACCCGTTGTTGAAGATTAGGCAGAGAAGTGATCTGGTCACATTTTCTTTTAAGAATGGCATGTA
GGGCAGGAATCTTGAGAGGTGGGTGCTGCAGCCATCCAGGTGAAATTCAAAGGGAATAAGCCTGAGTTTGTTAGCAATTGGTGTGAAGAGA
GGGGATAAAATTTGAGCCATATACAGAAAGAGGTATTAATAGACTTGGTGATGTTGCGTATGACCACCAATCTTAAACTGGCACTCAGCAT
CTCCTGACTGTAATCCTACATCCCCAGACTCTATTTCATGTCTTCTCATTCTCTTCAAACCTCCAACATTCTTAGATCATGTCCTCCTTAT
TTCACTGAGAAAACAACAGCACTAAGAAGAGAACCTCTTCCTCCACCAAATCAATCCCTGCTTCTCCAAACACACACTACTCAACTCAGGG
ATCTTTAGTGATTAGCTTCATGTARAGACTTAAATALTGCTATTTCTTAATCT TGACTTGACATTGT TCACTTCCTACAATGGAAGAGGAG
TTAGCTTCTCTTACACTGTCTTTCCCACAACATATPATCAECCCCACCCTCGACACCCACATTTCCTCTCCTATTAGTCTCCCTAAGCAGT
TTGATATTGGCTGAAACCTGCATTCACAGTTTAGTATAACTGTATGTTTACCATTTCCTGTTGAGCCCTTTATTGGTTTATGATTACATTT
CCUTTAGGTACAACTTTTGATT T TTCCTGGAGTTAATTACAT TGTTTT TCTCAT T TGCTTGETTTTCTATGCTCTTGTCACTACTTTACCE
AAAAGTCGCTGCCCTAAATGTAAAGCTCTTCCCAACAAAGTCATGTGCATCAGGTAATATGCTCCACTTTCTCTTCGAGATGTTCCTGAGA
ACCCCCTGTCTTCTTGCCATAACT TGEACATTTCCTGGATTCTGAATCAT TTTTCCTCTTGCTTGE L Y LCTCTTCTTGATGGAGCSTGT
CCTTTAGTAGCCTCCTGAGCTTGAATATCTAAAATGTCTTTATTTCTACTGTAATAPTATCAAATATATATCTGGTCTTTGTCTCTGCCTT
CTGATATACRACTCCTAARATCCTTGAGATCTCTAAAGTGATGTCTTTTTGTATGCPAGTAAGATGACTGATGGCGGACAGCTCCTATGTA
GCTTCAGGATAGGGACTGGACATCTGAAAGACCAGGECATSATTAGAGGGGTTGARACT TTCAGCCCACCCCCCANACTCCCAGAGETTGG
GGGAGAGGGACTGAAAGTGACGTTGATCGCCAGTGGCCAATGATTTAATCAATCATGCCTATGTAATGAGGGCTCCTAAAAACCCAAAAGG
ACAGGGTTCAGAGAGCTTGTGGATAGCCARATGTGTGGEEECTTCCAGGAAGGTGGACAAGAACACCTCCACATGCTGAGAGAATGECACT
TCGCARCITCTTGCAGACAGAAGCTCCTGCTCT TGGGACTCTTCTAGGCTTCATCCTGTGTATC T T TTCATCTGGCTATTTGTAGCCTTTA
AAATAbLLLLblAATAAACAlblbL11bLCTGAGTTCTGTGAACTGCTCTTGTAAATTAAAGCCAAGGAAGGGGTCTTGGGAACCCAGAAG
GACAGGTAARRCAACCTGGGGCTTGTGATTGACACTGGACATGGEGCTCAGTCTTGCGECACAGAGTCCTCAACTTGTGTGATCTGCTECT
ATCTCCAGGTAGACCETGCAGCAT TGAAGCCGATACCCAGCTEETGTCTGCTGTACAGCTGAATGCTTECTTETCCETGCEG AGAAATTCT
CTACATCTGGTGCCAAAAGGAIGTTGTGAGAGTAAAGAAATGGTTTTTTTTTGTTTTTTGGACTTATCTATCCTTACGTTTGATTCATCAT
TTGAATGAGARTAGAATTTTAGAT TGGAAATCGTTCCTTTGTGTTTTIGCT T TTTTTGTTGCTGGARATT P T TGAGATCAT CTCTATTCCT
GGTGTTCTCAAATTTCTCAATGACATTACT TCATATGTTGCCTCCCCATTCCCTCCCCARCCCCTGCCCARTTTATTGTGCTGGECACTTT
GTA&LL&;AALLJLLAbll.AL;JuL;wLLATTGAACAAATTACCCCAAATATAGTAGCTTAAATTTGAGGAGGATTCAGCTGGGCAGCTT
TCTGTTGGGATCTCTCATGCAGCTGCAGTCAGGTATTGGCTGAGGTTATAGTCATCTGAAGGCTTGACTGGGTCAGTGGTCCAAGATGGAT
CACTTGCATGGCTGGAGGTAATGTTGCACTGTTTTCCCCAAATGTCTGGCTCATGCTGATGATGGTGCTTGTTGGAAACTGTCAATGGGTA
CAGTCTGCCAGCTAATAGG G T TTTPCTACTAGGTCATAGTTGCCAGTGT TTGCAGGACTCITGTEGEECCACCTECTCCAGAG ATCC
TCCCACTATCTCATGCTATCTGGCTAAGTGGGAGAAGTGAGCCTGGACCCACATGTGTAGACTTTAACTCAATCTGTCTGCTTTCAGTGGT
CCTCAGCTATGCCTCATGCCTGAGGTARCACCTACTCTGATTCAACTACTGGAGACTTCCTCCACCCARGT TCTATGGIC
ATACTGTTCCTCACAAAAATTTTCCACCAGTTATTCCAATTTCTGCACCTTCCTGGTATTTGCTGGCAGEAATGGTCTCTTGTTGGCTTCA
CCCACAAACGTAAGTCTCAACTTTCTCTAGCTAACTCAGTTATCACTTCTCCATCCATTCCCAGTCTCTATAATTTTGTTGAQTTCTCTTG
CTTACTAGTGTCTCCTCTCCCATTCTTTGTGGGGTTTTTTTGGTCTTTTATTACTTTATGTGAGTAGGGTTTGGGCAGGAAATGSAGGTTA
ATCTTTATGCTCAGTCTGCCATGTTTRAACTGARRATTTCT T TCARAATTCTGCCATTAGECTTTTCCCCCCATGTCTC Y IMTAGATAGCTCT
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TGTCAGTCACCAATACATTGTITTTGTTGCATCCAATAATARATTCTGTCTTCATTTTGCAATCCCTTCARAGCCTCAGCAAAGATCACCAT
GTCTTCACTTATATTATGACTTCATATTCCTCTGGTTTT CTCCTCTCTCTGGCCATTCCTCTATACTGGARRAGETCGGTGCCCCAGGRL
TCATTCTAGAACTTCTCTTTTTTATGTGCATTTCCTAATTCATCTTGTCCAATCTCATGATTTCAAATACTACCTGAAAGCAAATGACTCC
CAAATTCCTATCTCTAGCATTATGTTCTCTCCTGAATGCCAGCCTACTCAATATTTCACTTGAATGTCTAATAAGCATCTCTAGTATAACT
TGTCCCCACTTTAATCTGAATTTTCCAATCAAACTTTCCCTATTTTAGGCCAGGTGTGGTGGCTCATGCCTATAATCCCAACACTTTGGGA
GGCTGAAGTGGGAGGATTCCTTGTGGCCAGGAGTTTGRGACCATCCTGGGCAACATAGCGAGACCCCGTGTCTCTACCAAACTTTAAAAAA
ATCAGCCAGGTGTGGTGGCACACGLLLG T AGTCCCAGCTATTCAGGAGGC TGAGCCCGGAAGATCACTTAGCCCTGGAATTTGAGGCTGCA
GTGAGCTAATGATTGTGCCACTGCATTCCCACCTGGGTGACAGACTGAGATCCTGTCACTAAATAAATAAAAGACACCTCTATTTTAGTAA
ATGACCACCACCATATACCCAGTTGTTGAGGCCAAAATCCTCAGAGCCTTCTGTATCTGGCTTAATGAATAAGCTGGATGCAGTAGTATGT
AAGCAGATAGGAACAGTGTTTTTTCTCATGACTGCCCCTAGAAGCTTAACTGTGTCAATTCTCAGACGTAGTTTACAGCTTTTTCTTTTCT
TTCAGACATTAAARAGAGCGGATTATTTTACTCATAARAAGTCCAGTCCATTAAGATATCARAACTCAAACTCTTATCCAGTTGARACCTS
TTCCCTCACCTAGCTTTGCCAGGTTCAGTGTGAGATTCCATCCAGGCTGAAGCCCCTTATCCCTATTCTTCATGTTTCTACATGGAGGAAC
TTACCTGGAGAAAAACTTCCAGCCTCTTTCTGCTTCCAGAGAAGTAGBGTGACTCATTTGATTGAATTTCAGAGAACAGATAGGGTGGAGT
GTGCTCAGGCTCCTCTGGGTACTCTTTCTGGGGTCTGTGGGTTGACTGGAGGGGTGTCTTCTGGTGGGCACTCAATTGCATAGTGCTTGGT
GAGGCAGTTTCATGGCCTAGAGGCTGEGEGATATSTITGTCTGACT TACGGGTGATTTAGTAGCTTGCCCTCTTGCTTGCAGATTTARGED
TTGTCCTTCAAGCTAGGTTTTTAATT TGTGGCARAGCTGATATTTTGATACCCACCCATCT AT GCTGTGTCTTT TTCATCCGTTTCTGA
ACTGGGATAGGAAGRAGGTGATTATCCTTCATTGTCTARAACCCCGL AT TCCACTGTGGECAAGGTECCTGTGGETATTCTTTTGTCCACT
CICTCTTCCARCTTTCICCTCCGGCTTGCTGTGGCTCACCGCCCCTTCGAAGTTAGECT GGEECTAGGAATTGAGGAGTGGETGCCGARAT
GCTCACTAGECTGGEGCAGTTGTAACIGGATCTCAGEGCTTCTGTGRECCAGGTGARGACATGCTGEGGTCTTCTETCGGPCCTTGACCTE
ACTTACGGACCACTGGCTGCAGCCTCCAGACGTCAGCCATGTTTCCAACAGTCAGALbLLLuLLbbbbihLLbhhhhhbbblbiLbbxlcC
AAGTTCGGTCACTCGCTCTGCCTCCAlLJLuuLuLlLLlethlGCTAAbbLJ.11LACCTTTAATTTCTCCTGGGGCCACCCCCAACTC
CAGCGACCCCGIGAGCAGCTGAGGCTCTACCCCECTCEETCCTGECCAGCGACGCAGCCCTTCCCTGECGEEECTCCAGGGCTTCTGGRCE
CTGTGGTCCGCCAGGTGTGGGGGCCCACGGCCTCACCGCGCCTACCCCACTCCCCCCGGCGAAGCTACGCGGCGCTCAGCTTCCCAGGGAC
GCCGGECGECGCTCTLGGECTCCTCCGCTCCGCCCCGCCCTCCCCCTEETCTCGCACTGERAGCCEACGECCCECGCCCACCTCACCTCAGGGT
GGCCTCCCGCCCCCACCCCCGGCCCCGGCGTFFPPP””ﬁﬂTCCTFFAFFFPFnFAFFAﬁWTCCCTGCCACCCGACCTTCGCACTCGCTGTC
GCTCGCTCGAGCCTCGCTCCCCACGTCCTTCCTTCCEACCCGCGGCTGGACCCTCCTCACARATTTCTCAGAGAGGCTCACCTCAAAGCER
GGCGCACGAGGCCGGGCTCCCGGGACGCAAGCCTCTAGAGGGCGCGCGAGAGGCCCCGCCCCCGCCCTTCGGCCCCACCCACCAGCCCCGC
FFFPlﬁPFFPAPFPAVPDFFFFFFF“PFPPAFFTCCCCACCCACCAGCCCCGCCCCCALL1LLLLACCCACCA&LLLL&LLLLlCATGCCC
CGCCAATAAGGCCCCACCCGCCTCCCCCGTCCCGTCGCCTTCACCCACCATCCCCGCTCCCTCAGGCCCCGCCCCACGCCGCATGGGGCAC
CAAGCGCTCCACCACTGTGGTCGCCTGGCACACCCCGGGGTCACGCTCGCGGCGCTCTGATTGGTTGCGTGGGCGTCGGCCCACCTAAGCC
TGAGCGCCTGCCGAGGCCTGCGCCTECGTAGTGCGCGCG! GGGA GGGGCTGGECGGCACET
CCCGGGETGCGEACATCTGGCAGCTGECAGTGECUGECETAGAGCACTGCAGCAGCANTCACCEAGGGCACETGAGTCCCCTCECCCCGEEE
TCCTGACGAATGCGGGGTGGTCCTAGGTGCTGAGE., GAGCGCEACTGEGGCAGTEEECCGECEECCEECGTTECEECEEEELCTEEGTCGE
TGATGGCLG GTCCTCAGETGTCTGCECLGCCERACGEEECCCCTACARAGACCGACCCCGCCACCEACCTCEECCGCTGECGACTCAACT
GCGAGAGEGGCCGGCAGACGTGGACCTACCTGCAGGACGACCCLGCTEECCGCEAGCAGACCGGCCTEERAGCCTACGCCCTGEGECTEGA
CACCGTAAGTTGCTTCCGCEGGAGCGTCAGCGAGCTCGGGACCCTGA CGT GCACGTITTTCTCTCAGARA GGGIGG
GRGGACCCGGCCAGCGACGCCCATCCCUARGECGAGCGCCCACGEGAACTGCETTCECGEGCCCCTCCGCTTCAGCCCCTTCATCTCTARA
CCACGCATACCAGACTCCTAATGTTTTATTTTTTAGCACCTTATTTTGAGATAATTTTTGACTTATAGGAGAGTTGCAAAGATAGTTGTAA
CTTTGTTTTTATTCACAAAAAGTGTTTGGATCCACTGTCTTAGTTGTGTGCATTGTAAGAGATTTTGGTCGTCAGAGTCTGCASTGTAAAC
AGGGTCTCCTGCCGAGCCCCGGCCACCGAGGGAAAGGCTGTGCCGCCCCTTGGGCCCTCTTTGAGAGGCCCGAGTCCCAGGCCCAGGTCGG
CRCCCGTGCCCCACCCTACAGTC! CTGGTTTATTCCAGRCATCTT AGTTGTGAAGAATACATGACTGGCAAATARAGCAR
CGARAATGIGCAGCTGITCTTTTACTTTGCTGAGGTGTCATGCTCTCATCARAGAGTI'I'CAGACT TTTGATGGARNCAGC TGAAAC TTTTA
AAGTAATTTACATTCACTGTTTTGACTTGGGCTGTATGTGAAGACGGTTCCTCTGECCECEGCAACAGTCCCGTCAGCTATCTCTTTTTITTT
TTTTTCGATCTCTTTGCAGAAGAATTACTTTAAGGACTTGCCCARAGCCCACACCGCCTTTGAG TCTGAACGGGATGACATTTTAC
GTGEGECTECAGECTGAGGRATGEGCACTEGACGECTGALTATGETGECCCACTTTTCCTCCTGCCAGETAGGACT. TGCTGCCCCAGCCTG
ATGGTATGGCCACCCTGBATCACCCT TGGGATCCTGECCCAGCCTGGTCTAGGETTTTE: TGAAGCAGGTGARARTCCAGCGGCTCACARG
ARBRGGGCTGGECARACTCTGCCCTATGTCAGAGTCGTCCTGCTATTGETCTAGCGGATCAGC TAGCCTTGCCAGTGTAGGCTGACAGGCTC
TCTCATAAGAGAAGCARGTGGTTCTCTAGEGCTCTGTETTGCCTTGAGGEAGGAGGAAGGTGEGCT TTGALGTCTCAGTACAGGATGGGAT
GGACATTCCAGGTGGAAGGCCCAGCCTATGCCAAGGGGCTGTAGGTGGGCAGAGTGGTGGGTGGGGAGCTGATATCTGCTGTGAACTTCCT
CGEGECTATTGCAGGAGAGCTTCAGGT TCAGGCTGGTGAGTAGGAGGAGCATAGCAGTTGEACTECCTGEGTATTGAACTGATTTGECTRC
ACAAGACTATTTTGCATCCTGGGAGTGTTTCTCTACAGAAATCCTCAGCCTTGTAAAATGGGAAATTCCCTCCTATGAATTTATGCAATAG
GACTTTTTTCCCTAGTGACTTGTAATCACATTGTTTCAATGACGTGAATTCCTACATAAATAGGTTTTGTTTCTGTGATAACTCTTACTGA
TACATCATTTTCTTTTACTACGCTGACTTTGTAATAGATAGAAAGTCCTTATATACCTTTGTTGCCTTTCTTTTTAAAACATCTCTTACCT
GTGICTATICATTTACTCATCCARATTGCCTTTATCCTGATTTTETCCCAGACT IGRAATGALGTTGCAATAGGCTTATATGTTAGTTTEE
GAAGAGTTGGCCTTTAACGTTAAAAACAGTTCCATGGTGTTTACTGTAGGCCAAGCCCTGCTCAAGGCCTGTTCTTCTTTTAGTCCTTAGA
ATAAGCCTAATGAGATACATTAGAAAGCTGAGGCACATTTAT TCCAGGYARCCAGACTAGCAGGAGGAGCACTGGEATCCCCATCTCTGET
TTGACTTCTAGCCCTGCTGCCACCTGGACTGTACAGCATTGAGT TT TPCTGTCCTGGGATTTGAGGGCCTGTCCTTAGGGGAAGTCAAGET
GCTCTTCTTCCCTTGGCCCCATCAGGGCLTG! ' I'AGACTGTTCTCAGGGCTCCTGGTAAGGCAATGACATAGAGTTCCTCAGGAGATGGGT
CAGCCCCACTTTGCCTCTGTAGCCTGACCPGTGACAGGATTGGAATCAGGTTTGGTCATGTGCACAGTGTCAGGCATGCAGTGGTGCTTGG
TCAGTGGGEATTACTGTGTTGTTTGTTCTIGC TECTTTGGCTCTGEGCT TAGCTCGCTGGEACCCTTCC TETGGECTGGCTGT GAGTTGGA
GTTITTTTGTATTTITTTTTTTTTTTGAGACAGCGTTCGCTCTTETTCCCCAGGCT! AATGGCACAATTTTGGCTCGITGCAGCT
TCTGCCTCCTGEETGCAAGTEATTCTCCTGCCTCAGCCTCCTGTAGGGTCCAGCCCCACAGRGTCGGTAGGTTTTTCTCCCTGTETGCGEA
GATGAGAGATIGTAGAAATANAGACACAAGACAGAGAGATGAAAGRRAAGRCAGCTGGGCCCGEEEGACCACTACCACCAAGACGTGGARA
CCEETAGTGGCCCTGRATGCCAGGCTGCECTGATATTTATTGGATACAAGACAAAGEGECAGGGTAAGGAGTGTGAGCCATCTCCAATGAT
AGCETAAGGTCACATGGETCACGTETCCACTGGACAGTGGECTCTTCCCTGCCTGGCAGCCGAGGCAGAGAGTGGGAGAGA GAGA
ACAGCTTATGCCATTATTTCTGCATATCAGAGACTTTTAGTACTTTCACTAATTTTGCTACTGTTATCTAAAAGGCAGAGCCAGGTGTACA
GGFTGFAAPATGAAAGTGGAPTAfFﬂFV"TGACCACTFRDFFAFﬂGFLWCACAGGGAGATGGTTAGGCCTCZGGATAACTGCGGGTGGGCC
TGACTGATGTCAGGCCGTCCACAAGAGGTGGAGGAGTAGAGTCTTCTCTAAACTCCCCCGGGEAAAGGGAGAT TCCCTITCCCCETATGCT
AAGTAGCGGETGTTITTCCTTGACACTGACGCTACCGUTAGACCACGRTTEGGTCCICTTGGCAACGEGCCTCTTCCCAGATGCTGECGTT
ACCGCTAGACCRAGGAGCCCTCTAGTGGCCTTGTCCGEGCTTARACAGAAG CICTCACTCTTGTCTTCTGGTCACTT

HUMAN SEQUENCE - mRNA (SEQ ID NO:5)

GTAATACTTAATTACCTTCTAATAATTGGAGCAGANGATGAACCCAACTAATCC T TTCAGTGGGCAGCAGCCTAGTGCTTTTTCGGCGTCT
TCTAGTAATGTAGGARCACTTCCATCTAAGCCGCCAT T TCEATTTGGTCAACCTTCTCTTTTTGGACARAACAGTACCT TATCTGGGARGA
GCTCGEGATTITCACACGTATCCAGCTTTCCAGCGTCTTCTGGAGTARGTCATTCCTCTTCAGTGCARRCATTAGGGTTCACCCARACCTC
ARGIGTTGEACCCTTTTCTGEACTTGAGCACACTTCCACCTTTGTGECTACCTCTGEGCCTTCARGTTCATCTGTGC IGEGAAACACAGGA
TTTAGTTTTARATCACCCACCAGTGTTGGEGCT T TCCCARGCAC T TCTGC T T TGGACAAGAAGC TGGAGAARTAGTGARCTCTGGTTTTG
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GGAAAACAGAATTCAGCTTTAAACCTCTGGAAAATGCAGTGTTCAAACCAATBCTGGGGGCTGBATCTGAGCCAGAGAAAACCCAGAGCCA
AATTGCTTCTGGGTTTTTTACATTTTCCCACCCAATTAGTAGTGCACCTGGAGGCCTGGCCCCTTTCTCTTTTCCTCAAGTAACAAGTAGT
TCAGCTACCACTTCAAATTTTACCTTTTCAAAACCTGTTAGTAGTAATAATTCATTATCTGCCTTTACCCCTGCTTTGTCAAACCAAAATG
TAGAGGAAGAGAAGAGAGGACCTAAGTCAATATTTGGAAGTTCTAATAATAGCTTCAGTAGCTTCCCTGTATCATCTGCGGTTTTGGGCGA
ACCTTTCCAGGCTAGCAAAGCAGGTGTCAGGCAGGGGTGTGAAGAAGCTGTTTCCCAGGTGSAACCACTTCCCAGCCTAATGAAAGGACTG
ARRAGGAAGGAGGACCAGGATCGCTCCCCARGGAGACATGGCCACGAGCCAGCAGA GATTCEGATCCYCLETCCCEEGGCCATCATCCTC
CAGACAAACCACCTGTCCGCCTGAATCGACCCCGGGGAGGTACTTTATTTGGTCGGACGATACAGGATGTTTTCAAAAGCAATAAGGAAGT
AGGTCGTCTGGGCAACAAGGAGGCCAAHAAGGAAACTGGCTTTGTTGAGTCTGCAGAAAGTGACCACATGGCTATCCCAGGAGGGAATCAG
TCTGTCCTGGCACCTTCDCGGATTCCAGGTGTGAATAAAGAGGAAGAAACTGAAAGTAGAGAGAAGAAAGAAGATTCTCTAAGAGGAACTC
CGGCGCGTCAGAGTAACAGAAGCGAGAGCACAGACAGTCTTGGGGGCTTGTCTCCCTCTGAAGTCACAGCCATCCAGTGCAAGAACATCCC
TGACTACCTCAACGACAGGACCATTCTGGAGAACCATTTTGGCAAAATTGCTAAAGTGCAGCSCATCTTTACCAGGCGCAGCAAAAAGCTT
GCAGTGGTACATTTCTTTGATCATGCATCTGCAGCCCTGGCTAGAAAGAAGGGGAAAAGTTTGCATAAAGACATGGCTATCTTTTGGCACA
GGAAGAAAATAAGCCCCAATAAGAAACCCTTTTCCCTGAAGGAGAAGAAACCAGGTGACGGTGAAGTCAGCCCGAGCACAGAGGATGCACC
CTTTCAGCACTCTPCCYCITGECARGGCCGC AGGACTGGTCCTAGCAGCCTCCTGAATARRAGCTCTCCAGTGARGARECCAAGICTT
CTAAAGGCCCACCAATTCGAGGGAGACTCTTTTGACTCAGCCTCCGAGGGCTCCGAbebLLLLbbbLLATGTGLuLLlebLlLAGTACCC
TGATAGGCACTGIGGCTGAGACATCCAAGGAGAAGTACCGCCTECTTGACCA ACAGGATCATGCGGCARGCTCEGGTGAAGAGAAC
CGATCTGGACAAAGCGAGGACTTTTGTTGGCACCTGCCTGGATATGTGTCCTGAGAAGGAGAGGTACATGCGGGAGACCCGTAGCCAGCTG
AGCGTGTTCGAAGTGGTCCCAGGGACTGACCAGGTGGACCACGCAGCAGCTGTGAAAGAGTACAGTCGGTCCTCGGCGGATCAGGAGGAGC
CCCTGCCCCACGAGCTGCGGCCGTTGCCAGTGCTCAGCAGGACCATGGACTACCTGGTGACCCAGATCATGGACCAGAAGGAGGGCAGCCT
GCGGGATTGGTATGACTTCGTGTGGAACCGCACGCGTGGCATACGGAAGGATATCACGCAGCAGCACCTCTGTGACCCCCTGACGGTGTCC
CTGATTGAGAAGTGCALLLbhl1ICACATCCALLb1buLLACTTCRTGTGTGAGGAGCCCATGTCCTCCTTTGATGCCAAGATCAATAATG
AGAACATGACCAAGTGCCTGCAGAGCCTGAAGGAGATGTACCAGGACCTGAGAAACAAGGGTGTCTTCTGTGCCAGCGAAGCGGAGTTCCA
GGGCTACAATGTTCTGCTCAGTCTCAACAAGGGAGACATCCTAAGAGAAGTACAACAGTTCCATCCTGCTGTTAGAAACTCATCTGAGGTG
AAATTTGCTGTTCAGGCTTTTGCTECATTGAACAGTAATAATTTTGTGAGATTTTTCAAACTGGTCCAGTCAGCTTCTTACCTGAACGCTT
GTCITTTACACTGTTACTTCAGTCAGATCCGCAAGGATGCTCTCCGGGCGCTCAACTTTGCGTACACGGTGAGCACACAGCGATCTACCAT
CTTTCCCCTGGALubJGIbhlbLbLAl&blb&Lui1LAGAGACTGTGAAGAGGCCACCGACTTCCTCACCTGCCACGGCCTCACCGTTTCC
GACGGCTGTGTGGAGCTGAACCGGTCTGCATTCCTGGAACCAGAGGGATTATCCAAGACCAGGAAGTCGGTGTTTATTACTAGGAAGCTGA
CGGTGTCAGTCGGGGAAATTGTGAACGGAGGGCCATTGCCCCCCGTCCCTCGTCACACCCCTGTGTGCAGCTTCAACTCCCAGAACAAGTA
CATCH GRGCCTGECCECGEAGCTCCCCGTCAGCACCCAGAGRCCCEGCTCCGACACARTGEGCAEAGGEACAGGAGAGEAGTGTCRT
GTAGAGCCGGATGCACCCCTGTCCAGTCTCCCACAGTCTCTACCAECCCCTGCGCCCTCACCAGYGCCTCTGCCTCCTGTCCTGGCACTGA
hLLLbelblbbLbLbbAhbeLLLLCAbLLbLblblb&AGCCTSAACCACCGCCTCCAGAGCCCGTGCCCATGTACTCTGACGAGGACCT
GGCGCAGGTGGTGGACGAGCTCATCCAGGAGGCCCTGCAGAGGGACTGTGAGGAAGTTGGCTCTGCGGGTGCTGCCTACGCAGCTGCCGCC
CTGGGTGTTTCTAATGCTGCTATGGAGGATTTGTTAACAGCTGCAACCACGGGCATTTTGAGGCACATTGCAGCTGAAGAAGTGTCTAAGG
BAAGAGAGCGAAGGGAGCAGGAGAGECAGCGGGC TGAAGAGGARAGE GAARCAAGAGAGAGAGCTGGTGTTAAGCT CAGCTGAGCCAGES
CCTGGCCGTGGAGCTGATGGAACGCGTGATGATGGAGU”TGTGAEGGAAACCTGCTCCCAGGAGTTGAAGAATGCAGTAGAGACAGACCAS
AbelbLbLbibbbbthlbblGTGAGGATGlLLblbLLLACTTAGTGGACTTGTTTCTCGTGGAGGAAATCTTCCAGACTGCAAAGGAGA
CCCTCCAGGAGCTTCAGTGCTTCTGCAAGTATC TACAGCEETGEACGS! AGCTGTCACAGCCCGCAAGARACTGAGECGCCARATGCGGEE
TTTCCCTGCTGCGCCCTGCTGCGTGGACGTGAGCGACCGGCTGAGGCCGCTGGCGCCCAGCGCAGAGTGCCCCATTGCTGAAGAGAACCTG
GCCAGGGGCCICCTGGACCTGGGCCATGCAEGGAGATTGG&LALLLLJL&LACCAGGTTAAhhbbbLlLAGAAACAAGACAGCTCACCAGA
TGAAGGTTCAGCACTTCTACCAGCAGCTGCTGAGTGATGTGGCATGGGCGTCTCTGGACCTGCCATCCCTCGTGGCTGAGCACCTCCCTGG
GAGGCAGGAGCATGTGTTTTGGAAGCTGGTGCTGGTGTTGCC GTAGAGGAGCAGTCCCCAGAGAGT TGTGGCAGAATTCTAGCAAAT
TGGTTAAAAGTCAAGTTCATGGGAGATGAAGGCTCAGTGGATGACACATCCAGCGATGCTGGTGGGATTCAGACGCTTTCGCTTTTCAACT
CACTTAGCAGCAAAGGGGATCAGATGATTTCTGTTAACGTGTGTATAAAGGTGGCCCATGGCGCCCTCAGTGATGGTGCCATTGATGCTGT
GGAGACACAGAAGGACCTCCTGGGAGCCAGTGGGCTCATGCTGCTGCTTCCCCCCAAAATF““P“"TGAGGACATFPPIF“” AGGACGTC
TACTGGCTGTCEECCTTCCPCCAGCTCAAGCAGC TCCTGCAGGCTARGCCCT TCOAGCCTGLGC T TCCTCTRGTGGT TCTTGTGCCTAGCC
CAGGAGGGGACGCCETT A AGTAGA LGGTCTGATGCTACAGGACTTGETTTCAGCTAAGCTGATTTCAGATTACACTGTTAC
CSAGATCCCTGATACCATTAATGATCTACAAGGTTCAACTAAGGTTTTGCAAGCAGTGCAGTGGCTGGTTTCCCACTGCCCCCATTCCCTT
GACCTCTGCTGCCAGACTCTCATTCAGTACGTCGAAGACGGGATTGGCCATGAGTTTAGTGGCCGCTTTTTCCATGACAGAAEAGAGAGGC
GTCTGGGCGGTCTTGCTTCTCAGGAGCCTGGCGCCATCA?TGAGCTGTTTAACAuLbluLLbLAGTTCClhhuilhlblthGLLLLLLGA
ACAGCTGTGTGACCTGTCCTGSCCTGTCACTSAGTTTGCTGAGGCAGGGGGCAGCCGGCTGCITCCTCACCTGCACTGGEATGCCCCAGAG
CACCTGGCCTGGCTGAAGCAGGCTGTGCTCGGGTTCCAGCTTCCGCAGATGGACCTTCCACCCCTGGGGGCCCCCTGGCTCCCCGTGTGCT
CCATGGTTGTCCAGTACGCCTCCCAGATCCCCAGCTCACGCCAGACACAGCCTGTCCTCCAGTCCCAGGTGGAGAACCTGCTCCACAGAAC
CTACTGTAGGTGGAAGAGCAAGAGTCCCTCCCCAGTCCATGGGGCAGGCCCCTCGGTCATGGAGATCCCATGGGATGATCTTATCGCCTTG
TGTATCAACCACAAGCTGAGAGACTGGACGCCCCCCCGGCTTCCTGTTACATCAGAGGCGCTGAGTGAAGATGGTCAGATATGTGTGTATT
TTTTTAARAACGATTTGARARRRTATGATGT TCCT TTCTCGTGGGAACARGCCAGGTTGCAGACGCAGAR AGCTACAGCIGAGAGAGE
ACGTTTGECAATARAGCCTTTTCATCCTTCTG ARACAATTTTCCCATACCATIGCTTCACATGCACCGIAACTGGARGRGGAGCACAGAG
TGTGCTCAAGAGGGGAGGATTCCCAGCACAGAGGATCTGATGCGAGGAGCTTCTGCTGAGGAGCTCTTGGCGCAGTGTTTGTCGAGCAGTC
TGCTGCTGGAGAAAGAAGAGAACAAGAGGTTTGAAGATCAGCTTCAGCAATGGTTGTCTGAAGACTCAGGAGCATTTACGGATTTAACTTC
CCTTCCCCTCTATCTTCCTCAGACTCTAGTGTCTCTTTCTCACACTATTGAACCTGTGATGAAAACATCTGTAACTACTAGCCCACAGAGT
GACATGATGA AGCAACTGCAGCTGTC: PAFPPGACAGGAACGTGTCTAGGCGAACGACTAAAGCACCTGGAAAGGCTGATCCGGAGTT
CAAGGGAAGAGGBAGTTGCCTCTGAGCTCCATCTCTCTGCGCTGCTAGACATGGTGGACATTTGAGCACCCTGACCTGTGGGGAGGGGGTC
TCTCCCGAAGAGTTTCTGTTTTTACTCAAAATAATGTTATTCTCAGATGCTTGATGCACTGTTGGAAATGTGATTAATTTAATCATGCAGA
TAAACCATTTAAARTGTC

HUMAN SEQUENCE - CODING (SEQ ID NO:6)

ATGAACCCAACTAATCCTTTCAGTGGGCAGCAGCCTAGTGCTTTTiCGGCGTCTTCTAGTAATGTAGGAACACTTCCATCTRAGCCGCCAT
TTCGATTTGGTCAACCTTCTCTT TTTGGACAARACAGTACCTTATCTGGG: AGAGCTCGGGATTTTCACAGGTATCCAGCTTTCCAGCETC
TTCTGGAGTAAGTCATTCCTCTTCAGTGCAAACATTAGGGTTCACCCAAACCTCAAGTGTTGGACCCTTTPCTGGACTTGAGCACACTTCC
ACCTTTGTGGCTACCTCTGGGCCTTCAAGTTCATCTGTGCTGGGAAACACAGGATTTAGTTTTAAATCACCCACCAGTGTTGGGGCTTTCC
CAAGCACTTCTGCTTTTGGACAAGAAGCTGGAGAAATAGTGAACTCTGGTTTTGGGAAAACAGAATTCAGCTTTAAACCTCTGGAAAATGC
AGTGiTCAAACCARTACTG3GGGCTGAATCTGAGCCAGAGAAAACCCAGAGCCAAATTGCTTCTGGGTTTTTTACATTTTCCCACCCAATT
AGTAGTGCACCTGGAGGCCTGGCCCCTTTCTCTTTTCCTCAAGTAACAAGTAGTTCAGCTACCACTTCAAATTTTACCTTTTCAAAACCTG
TTAGTAGTAATHATTCATTATCTGCCTTTACCCCTGCTTTGTCAAACCAAAATGTAGAGGAAGAGAAGAGAGGACCTAAGTCAATATTTGG
AAGTTCTAATAATAGCTTCAGTAGCTTCCCTGTATCATCTGCGGTTTTGGGCGAACCTTTCCAGGCTAGCAAAGCAGGTGTCAGGCAGGGG
TGTGAAGAAGCTGTTTCCCAGGTGGAACCACTTCCCAGCCTAATGAAAGGACTGAAAAGGAAGGAGGACCAGGATCGCTCCCCAAGGAGAC
ATGGCCACGAGCCAGCAGAAGATTCGEATCCTCTGTCCCEEEECEATCATCCTCCAGACARACCACCTGTCCCCCTGAAT CGRCCCCGGGE
AGGTACTTTATTTGGTCGGACGATACAGGATGTTTTCAAAAGCAATAAGGAAGTAGGTCGTCTFFF"ﬂ1“ CAAARAGGARACT
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GGCTTTGTTGAGTCTGCAGAAAGTGACCACATGGCTATCCCAGGAGGGAATCHGTCTGTCCTGGCACCTTCCCGGATTCCAGGTGTGAATA
AAGAGGAAGAAACTGAAAGTAGAGAGAAGAAASAAGATTCTCTAAGAGGAACTCCGGCGCGTCAGAGTAACAGAAGCGAGAGCACAGACAG
TCTTGGGGGCTTGTCTCCCTCTGAAGTCACAGCCATCCAGTGCAAGAACATCCCTGACTACCTCRACGACAGGACCATTCTGGASAACCAT
TTTGGCAAAATTGCTAAAGTGCAGCGCATCTTTACCAGGCGCAGCAAAAAGCTTGCAGTGGTACATTTCTTTGATCATGCATCTGCAGCCC
TGGCTASAAAGAAGGGGAAAAGTTTGCATAAAGACATGGCTATCTTTTGGCACAGGAAGAAAATAAGCCCCAATAAGAAACCCTTTTCCCT
GAAGGAGAAGAAACCAGGTGACGGTGAAGTCAGCCCGAGCACAGAGGATGCACCCTTTCAGCACTCTCCTCTTGGCAAGGCCGCAGGGAGG
ACTGGTGCTAGCAGCCTCCTGAATAAAAGCTCTCCAGTGAAGAAGCCAAGTCTTCTAAAGGCCCACCAATTCGAGGGAGACTCTTTTGACT
CAGCCTCCGAGGGCTCCGAGGGCCTCGGGCCATGTGTGCTCTCCCTCAGTACCCTGATAGGCACTGTGGCTGAGACATCCAAGGAGAAGTA
CCGCCTGCTTGACCAGAGAGACAGGATCATGCGGCAAGCTCGGGTGAAGAGAACCGATCTGGACAARGCGAGGACTTTTGTTGGCACCTGC
CTGGATATGTGTCCTGAGAAGGAGRGGTACATGCGGGAGACCCGTAGCCAGCTGAGCGTGTTCGAAGTGGTCCCAGGGACTGACCAGGTGG
ACCACGCAGCAGCTGTGAAAGAGTACAGTCGGTCCTCCECEEATCAGGAGEAGCCCCTGCCCCACGAGCTGCGGCCATTGCCAGTGCTCAG
CAGGACCATGGAETACClGGTGACCCAGATCATGGACCAGAAGGAGGGCAbLuLbbbbbATTGGTATGAL1JLblhlbbAACCGCACGCGT
GGCATACGGAAGGATATCACGCAGCAGCACCTCTGTGACCCCCTGACGGTGTCCCTGATTGAGAAGTGCACCCGGTTTCACATCCACTGTG
CCCACTTCATGTGTGAGEAGCCCATGTCCTCCTTTG! TGCCAACATCAATAATGAGAACATGACCAAGTGCCTGCAGAGCCTGAAGGAGAT
GTACCAGGACCTGAGAAACAAGGGTGTCTTCTGTGCCAGCGAAGCGGAGTTCCAGGGCTACAATGTTCTGCTCAGTCTCAACAAGGGAGAC
ATCCTAAGAGAAGTACAACAGTTCCATCCTGCTGTTAGARACTCATCTGAGGTGRAATTTGCTGTTCAGGC T TTTGCTGCAT TGAACAGTA
ATAATTTTCTGAGATTTTTCAAACTGGTCCAGTCAGCTTCTTACCTGAACGCTTGTCTTTTACACTGTTACTTCAGTCAGATCCGCAAGGA
TGCTCTCCGGGCGCTCAACTTTGCGTACACGGTGAGCACACAGCGATCTACCATCTTTCCCCTGGATGGTGTGGTGCGCATGCTGCTGTTC
AGAGRCTGTGAAGRGGCCACCGACTTCCTCACCTGCCACGGECCTCACCATTTCOGACGRT ! GTGGAGCTGAARCCGGTCTGCATTCCTGE
AACCAGAGGGATTATCCAAGACCAGGRAGTCGGTGTTTATTACTAGGARGCTGACGETGTCAGTCCGEGARATTCTCAACGGA CATT
GCCCCCCRTCCCTCGTCACACCCCTIGTGTGCAGCT TCAACTCCCAGARCARGIACATCC AGAGCCTGGCCGCGGAGCTECCCGTCAGE
ACCCAGAGACCCGGCTCCGACACAGTGGGCGGAGGGAGAGGAGAGGAGTGTGGTGTAGAGCCGGATGCACCCCTGTCCAGTCTCCCACAGT
CTCTACCAGCCCCTECGCCCTCACCAGTGOCTCTGCCTCCTETCCIGGCACTGACCCCETCTGETGGECGCCCAGCCTCTTCCAGCTGTCTGT
GCAGCCTGAACCAECGCCTCCAGAGCCCGTGCCCATGTACTCTGACGAGGACCTGGCGCAGGTGGTGGACGAGCTCATCCAGGAGGCCCTG
CAGAGGGRCTGTGAGGAAGTTGECTCTGCCEGTGCTECCTACGCAGCTECCGCCOTGEETETTTCTAATGCTGCTATGGAGGATTTGTTAR
CAGCTGCAACCACGGGCATTTTGACGCACATTGCAGCTGAAGAAGTGTCTAACGARAGAGA A AGCACE. AGCGGGECTGA
AGAGGAAAGGTTGAAACAAGAGAGAGAGCTGGTGTTAAGTGAGCTGAGCCAGGGCCTGGCCGTGGAGCTGATGGAACGCGTGATGATGGAG
TTTGIGAGGGAAACCTGCTCCCAGGAGTTGANGARTGCAGTAGAGACAGACCAG? TCCCTGTEECCCETTGCTGTGAGGATGTCTGTG
CCCACTTAGTGGACTTGTTTCTCGT GAGGAAATCTTCCAGACTGCAAAGGAGACCCTCCAGGAGCTTCAGTGCTTCTGCARGTATCTACA
GCGETGEAGGEAAGCTGTCACAGCCCGCRAGAAACTGAGECGCCAAATGCGEECTTICCCTGCTGCECCCTGCTGCGTGRACGTGAGCGAT
CGGCTGAGEGCGCTGGCGCCCAGCGCAGA! TGCCCCATTGCTGARGAGAACCTGECCAGGGGCCTCCTGGACC Y GGGCCATGCAGGGAGAT
TGGGCATCTCTTGCACCAGGTTAAGGCGGCTCAGAPACAAGACAGCTCACCAGATGAAGGTTCAGCACTTCTACCAGCAGCTGCTGAGTGA
TGTGGCATGGGCGTCTCTGGACCTGCCATCCCTCGTGGCTGAGCACCTCCCTGGGAGGCAGGAGCATGTGTTTTGGAAGCTGGTGCTGGTG
TTGCCGGATGTAGAGGAGCAGTCCCCAGAGAGTTGTGGCAGAATTCTAGCAAATTGGTTAAAAGTCAAGTTCATGGGAGATGAAGGCTCAG
TGGATGACACATCCAGCGATGCTGGTGGGATTCAGACGCTTTCGCTTTTCAACTCACTTAGCAGCAAAGGGGATCAGATGATTTCTGTTAA
CCTGTGTATARAGGETGGCCCATGGIECCCTCAGTGATGGTGCCAT TGATGCTGTGGAGACACAGAASG CTCCTGGEAGCCAGCTGGECTC
ATGCIGCTGCTTCCCCCCAAAATGAAGAGTGAGGACATGGCAGAGGAGGACGTGTACTGGCTGTCGGCCTTGCTGCAGCTCAAGCAGCTCC
TGCAGGCTAAGCCCTTCCAGCCTGCGCTTCCECTGETGETTCTTCTECCTAGCCCAGCACEEEACGECCTTEAGAACGAAGTAGAA ATGG
TCTGATGCTACAGGACTTGGTTTCAGCTAAGCTGATTTCAGATTACACTGTTACCGAGATCCCTGATACCATTAATGATCTACAAGGTTCA
ACTAAGGTTTTGCAAGCAGTGCAGTGGCTGGTTTCCCACTGCCCCCATTCCCTTGACCTCTGCTGCCAGACTCTCATTCAGTACGTCGAAG
ACGGGATTGGECCATGAGTTTAGTGGCCGCTTTTTCCATGACAGARGAGAGA! GTCTGGGCGETCTTGCT TCTCAGGAGCCTGECGCCAT
CATTGAGCTGTTTAACAGTGTGCTGCAGTTCCTGGCTTCTGTGGTGTCCTCTGAACAGCTGTGTGACCTGTCCTGGCCTGTCACTGAGTTT
GCCTGAGGCAGGGGGCAGCCGGCTGCTTCCTCACCTECACTGGRATGCCCCAGAGCACCTGGCCTGECTGAAGCAGECTETGCTCCEGTTCC
AGCTTCCGCAGATGGACCTTCCACCCCTGGGGGCCCCCTGGCTCCCCGTGTGCTCCATGGTTGTCCAGTACGCCTCCCAGATCCCCAGCTC
ACGCCAGACACAGCCTGTCCTCCAGTCCCAGGTGGAGAACCTGCTCCACAGAACCTACTGTAGGTGGAAGAG:AAGAGTCCCTCCCCAGTC
CATGGGGCAGGCCCCTCGGTCATGGAGATCCCATGGGATGATCTTATCGCCTTGTGTATCAACCACAAGCTGAGAGACTGGACGCCCCCCC
GGCTTCCTGTIACATCAGAGGCGCTGAGTGAAGATGGTCAGATATGTGTGTATTTTTTTAAAAACGATTTGAAAAAATATGATGTTCCTTT
GTCETGGGAACAAGCCAGGTTGCAGACGCAGARGGAGCTACAGCTGAG ACGTTTGECAATAAAGCCTTTTCATCCTTCTGCARAC
AATTTTCCCATACCATTGCTTCACATGCACCGTAACTGGAAGAGGAGCACAGBGTGTGCTCAAGAGGGGAGGATTCCCAGCACAGAGGATC
TGATGCGAGGAGCTTCTGCTGAGGAGCTCTTGGCGCAGTGTTTGTCGAGCAGTCTGCTGCTGGAGAAAGAAGAGAACAAGAGGTTTGAAGA
TCAGCTTCAGCAATGEITGTCTGAAGACT CAGGAGCATTTACGE TTTAACTTCCCTTCCCCTCTATCTTCCTCAGACTCTAGTGTCTCTT
TCTCACACTATTGAACCTGTGATGAAAACATCTGTAACTACTAGCCCACAGAGTGACATGATGAGGGAGCAACTGCAGCTGTCAGAGGCGA
CAGGAACGTGTCTAGGCGAACGACTAAAGCACCTGGAAAGGCTGATCCGGAGTTCAAGGGAAGAGGAAGTTGCCTCTGAGCTCCATCTCTC
TGCGCTGCTAGACATGGTGGACATTTGA

78

-85-




2003225826 29 Oct 2007

10

20

25

30

Examples

Example | mRNA Expression Analysis of MCM3AP in Breast Cancer Samples

mRNA was prepared from breast cancer samples as by standard procedures as are
known in the art. Gene expression was measured 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 quenched by the quencher being in close proximity.
During thermal cycling, the 5' nuclease activity of Taq 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
tissue.

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

samples that were examined.

Any discussion of documents, acts, materials, devices, articles or the like which has
been included in the present specification is solely for the purpose of providing a
context for the present invention. It is not to be taken as an admission that any or all of
these matters form part of the prior art base or were common general knowledge in the
field relevant to the present invention as it existed before the priority date of each claim
of this application.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for screening a drug candidate for carcinoma comprising:

a) providing a cell that expresses a MCM3AP gene comprising a nucleic acid
sequence selected from the group consisting of SEQ ID NOS: 4-6;

b) adding a drug candidate to said cell; and

c) determining the effect of the drug candidate on the expression of the
MCM3AP gene, wherein the determining comprises comparing the level of expression
of the MCM3AP gene in the absence of the drug candidate to the level of expression of
the MCM3AP gene in the presence of the drug candidate and, wherein an increase in
expression of the MCM3AP gene in the presence of the drug candidate is an indication
that the drug candidate is a drug candidate for carcinoma.

2. A method of screening for a bioactive agent for carcinoma, said bioactive agent
capable of binding to an MCM3AP protein, wherein said MCM3AP protein is encoded
by a nucleic acid comprising a nucleic acid sequence selected from the group consisting
of SEQ ID NOS: 4-6, said method comprising:

a) combining said MCM3AP protein and a candidate bioactive agent; and

b) determining the binding of said candidate agent to said MCM3AP protein,
wherein binding of said candidate agent to said MCM3AP protein indicates that the
candidate agent is a candidate agent for carcinoma.

3. A method for screening for a bioactive agent for carcinoma, said bioactive agent
capable of modulating the activity of MCM3AP protein, wherein said MCM3AP
protein is encoded by a nucleic acid comprising a nucleic acid sequence selected from
the group consisting of SEQ ID NOS: 4-6, said method comprising:

a) combining said MCM3AP protein and a candidate bioactive agent; and

b) determining the effect of said candidate agent on an activity of said
MCM3AP protein, wherein the determining comprises comparing the level of the
activity of the MCM3AP protein in the presence of the candidate bioactive agent to the
level of the activity of the MCM3AP protein in the absence of the candidate bioactive
agent, wherein an increase in the level of activity of the MCM3AP protein in the
presence of the candidate bioactive agent is an indication that the candidate bioactive
agent is a bioactive agent for carcinoma,
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4. A method of evaluating in vifro the effect of a candidate carcinoma drug
comprising:

a) obtaining a cell sample from a patient who has been administered the drug;
and

b) determining alterations in the expression or activation of an MCM3AP gene
in the cell sample relative to a control sample, wherein the gene comprises a nucleic
acid sequence selected from the group consisting of SEQ ID NOS: 4-6, wherein an
increase in expression or activity in the cell sample is an indication that the drug is a
candidate carcinoma drug.

5. A method of diagnosing carcinoma comprising;

a) determining the expression of one or more MCM3AP genes comprising a
nucleic acid sequence at least 95% sequence identical to a sequence selected from the
group consisting of SEQ ID NOS: 4-6, or a complement thereof, in a first sample
isolated from a first tissue type of a first individual, wherein the first tissue type is
breast tissue; and

b) comparing said expression of said gene(s) in (a) to:

1) expression of said gene(s) in a second sample, said second sample
comprising a second normal tissue type isolated from the first individual, or

2) expression of said gene(s) in a third sample, said third sample comprising
a normal tissue type isolated from a second normal tissue type from said first individual
or a second unaffected individual;

wherein a decrease in expression in the first sample relative to the second or third
sample indicates that the first individual has carcinoma.

6. The method of claim 5, wherein said nucleic acid has a sequence identity of
greater than 98% to a sequence selected from the group consisting of SEQ ID NOS: 4-
6, or a complement thereof.

7. The method of claim 5 or claim 6, wherein said nucleic acid comprises a
sequence selected from the group consisting of SEQ ID NOS: 4-6, or a complement

thereof.

8. A method of diagnosing carcinoma in a patient comprising:
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(a) contacting a polynucleotide that hybridizes under highly stringent
conditions to a nucleotide sequence comprising SEQ ID NO: 5 with nucleic acids of a
patient sample under binding conditions suitable to form a duplex; and

(b) comparing the amount of the duplex formed to the amount of duplex formed
when the polynucleotide is contacted with nucleic acids of a non-cancerous control,
wherein decreased levels of the amount of duplex formed upon contacting said
polynucleotide with said nucleic acids of the patient sample compared to the amount of
duplex formed upon contacting said polynucleotide and said nucleic acids of the non-
cancerous control indicates that the patient has carcinoma,

9. The method of claim 8, wherein hybridization is performed at 50°C to 60°C in §
X SSC (9mM saline/0.9 mM sodium citrate).

10. A method for inhibiting the activity of MCM3AP protein in vitro, wherein said
MCM3AP protein is encoded by a nucleic acid comprising a nucleic acid sequence
selected from the group consisting of SEQ ID NOS: 4-6, said method comprising
binding an inhibitor to said MCM3AP protein wherein the inhibitor is an antibody or

antisense molecule.

1. The method of claim 3 or claim 10, wherein the activity is acetyltransferase
activity or nuclear localization,

12, A method of treating a cell in vitro comprising contacting the cell with an
inhibitor of an MCM3AP protein, wherein said MCM3AP protein is encoded by a
nucleic acid comprising a nucleic acid sequence selected from the group consisting of
SEQ ID NOS: 4-6, wherein the inhibitor is an antibody or antisense molecule.

13. A method of neutralizing the effect of an MCM3AP protein in vitro, wherein
said MCM3AP protein is encoded by a nucleic acid comprising a nucleic acid sequence
selected from the group consisting of SEQ ID NOS: 4-6, comprising contacting an
agent specific for said MCM3AP protein with said MCM3AP protein in vitro in an
amount sufficient to effect neutralization, wherein the agent is an antibody or antisense
molecule.

14, A method of diagnosing carcinoma or a propensity to carcinoma by sequencing
at least one MCM3AP gene of an individual.

82

-89-




2003225826 24 Jan 2008

10

15. A method of determining MCM3AP gene copy number comprising adding an
MCM3AP gene probe to a sample of genomic DNA from an individual under
conditions suitable for hybridization wherein the genomic DNA sample is derived from
a carcinoma sample.

16. A method of diagnosing carcinoma comprising detecting the presence of
differential expression of an MCM3AP gene in a patient sample wherein the presence
of differential expression of the MCM3AP gene indicates that the patient has
carcinoma.

17. A biochip when used in the method of any one of claims 1, 4, 5t0 9, 15 or 16,
said biochip comprising one or more nucleic acid segments selected from the group
consisting of a nucleic acid sequence selected from the group consisting of SEQ 1D

NOS: 4-6 or fragments thereof.

18.  The method of any of claims 1 to 9 or any one of claims 14 to 17, wherein the

carcinoma is breast cancer.

19.  The method of claim 18, wherein the breast cancer is ductal adenocarcinoma.
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