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NOVEL THERAPEUTIC TARGETS IN CANCER

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is related to the following U.S. Applications: U.S. Ser. No.
10/034,650, filed December 20, 2001; U.S. Ser. No. 10/035,832, filed December 26,
2001; U.S. Ser. No. 10/004,113, filed October 23, 2001; U.S. Ser. No. 09/997,722,
filed November 30, 2001; U.S. Ser. No. 10/085,117, filed February 27, 2002; U.S.
Ser. No. 10/087,192, filed March 1, 2002; U.S. Ser. No. 10/322,281, filed December
17,2002; U.S. Ser. No. 10/322,696, filed December 17, 2002, U.S. Ser. No.
10/331,053, filed December 26, 2002; U.S. Ser. No. 10/330,773, filed December 27,
2002; U.S. Ser. No. 10/367,094, filed February 14, 2003; U.S. Ser. No. 10/388,838,
filed March 14, 2003, U.S. Ser. No. 10/417,375 filed April 15, 2003, U.S. Ser. No.
10/461,862, filed June 13, 2003, U.S. Ser. No. 10/663,431 filed September 15, 2003,
U.S. Ser. No. 10/669,920 filed September 23, 2003, U.S. Ser. No. 10/670,914 filed
September 24, 2003, U.S. Ser. No. 10/674,575, filed September 29, 2003, U.S. Ser.
No. 10/676,684 filed September 30, 2003, U.S. Ser. No. 10/692,382 filed October 22,
2003, U.S. Serial No. 10/833,833, filed April 27, 2004, U.S. Serial No. 10/836,956,
filed April 30, 2004, and U.S. Serial No. 10/836,956, filed April 30, 2004 all of which

are expressly incorporated herein by reference in their entirety.

TECHNICAL FIELD OF THE INVENTION

[0002] This invention relates generally to the field of cancer-associated genes.
Specifically, it relates to novel sequences for use in diagnosis and treatment of cancer
and tumors, as well as the use of the novel compositions in screening methods. The
present invention provides methods of using cancer associated polynucleotides, their
corresponding gene products and antibodies specific for the gene products in the

detection, diagnosis, prevention and/or treatment of associated cancers.
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BACKGROUND OF THE INVENTION

[0003] Oncogenes are genes that can cause cancer. Carcinogenesis can occur by a
wide variety of mechanisms, including infection of cells by viruses containing
oncogenes, activation of protooncogenes in the host genome, and mutations of
protooncogenes and tumor suppressor genes. Carcinogenesis is fundamentally driven
by somatic cell evolution (i.e. mutation and natural selection of variants with
progressive loss of growth control). The genes that serve as targets for these somatic
mutations are classified as either protooncogenes or tumor suppressor genes,
depending on whether their mutant phenotypes are dominant or recessive,

respectively.

[0004] There are a number of viruses known to be involved in human cancer as
well as in animal cancer. Of particular interest here are viruses that do not contain
~oncogenes themselves; these are slow-transforming retroviruses. They induce tumors
by integrating into the host genome and affecting neighboring protooncogenes in a
variety of ways. Provirus insertion mutation is a normal consequence of the retroviral
life cycle. In infected cells, a DNA copy of the retrovirus genome (called a provirus)
is integrated into the host genome. A newly integrated provirus can affect gene
expression in cis at or near the integration site by one of two mechanisms. Type I
insertion mutations up-regulate transcription of proximal genes as a consequence of
regulatory sequences (enhancers and/or promoters) within the proviral long terminal
repeats (LTRs). Type II insertion mutations cause truncation of coding regions due to
either integration directly within an open reading frame or integration within an intron
flanked on both sides by coding sequences. The analysis of sequences at or near the

insertion sites has led to the identification of a number of new protooncogenes.

[0005] With respect to lymphoma and leukemia, retroviruses such as AKV murine
leukemia virus (MLV) or SL3-3 MLV, are potent inducers of tumors when inoculated
into susceptible newborn mice, or 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
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expressly incorporated by reference herein. With respect to cancers, especially breast
cancer, prostate cancer and cancers with epithelial origin, the mammalian retrovirus,
mouse mammary tumor virus (MMTV) is a potent inducer of tumors when inoculated
into susceptible newborn mice, or when carried in the germ line. Mammary Tumors in
the Mouse, edited by J. Hilgers and M. Sluyser; Elsevier/North-Holland Biomedical
Press; New York, N.Y.

[0006] The pattern of gene expression in a particular living cell is characteristic of
its current state. Nearly all differences in the state or type of a cell are reflected in the
differences in RNA levels of one or more genes. Comparing expression patterns of
uncharacterized genes may provide clues to their function. High throughput analysis
of expression of hundreds or thousands of genes can help in (a) identification of
complex genetic diseases, (b) analysis of differential gene expression over time,
between tissues and disease states, and (c) drug discovery and toxicology studies.
Increase or decrease in the levels of expression of certain genes correlate with cancer
biology. For example, oncogenes are positive regulators of tumorigenesis, while
tumor suppressor genes are negative regulators of tumorigenesis. (Marshall, Cell, 64
313-326 (1991); Weinberg, Science, 254: 1138-1146 (1991)).

[0007] Accordingly, it is an object of the invention to provide polynucleotide and

polypeptide sequences involved in cancer and, in particular, in oncogenesis.

[0008] Immunotherapy, or the use of antibodies for therapeutic purposes has been
used in recent years to treat cancer. Passive immunotherapy involves the use of
monoclonal antibodies in cancer treatments. See for example, Cancer: Principles and
Practice of Oncology, 6™ Edition (2001) Chapt. 20 pp. 495-508. Inherent therapeutic
biological activity of these antibodies include direct inhibition of tumor cell growth or
survival, and the ability to recruit the natural cell killing activity of the body’s
immune system. These agents are administered alone or in conjunction with radiation
or chemotherapeutic agents. Rituxan® and Herceptin®, approved for treatment of
lymphoma and breast cancer, respectively, are two examples of such therapeutics.
Alternatively, antibodies are used to make antibody conjugates where the antibody is
linked to a toxic agent and directs that agent to the tumor by specifically binding to
the tumor. Mylotarg® is an example of an approved antibody conjugate used for the

treatment of leukemia.
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[0009] Accordingly, it is another object of this invention to provide antigens
(cancer-associated polypeptides) associated with a variety of cancers as targets for
diagnostic and/or therapeutic antibodies. These antigens are also useful for drug
discovery (e.g., small molecules) and for further characterization of cellular

regulation, growth, and differentiation.

SUMMARY OF THE INVENTION

[0010] In accordance with the objects outlined above, the present invention
provides methods for screening for compositions that modulate cancer, especially
lymphoma and leukemia. The present invention also provides methods for screening
for compositions which modulate carcinomas, especially mammary adenocarcinomas.
Also provided herein are methods of inhibiting proliferation of a cell, preferably a
lymphoma cell or a breast cancer cell. Methods of treatment of cancer, including

diagnosis, are also provided herein.

[0011] In one aspect, a method of screening drug candidates comprises providing a
cell that expresses a cancer-associated (CA) gene or fragments thereof. Preferred
embodiments of CA genes are genes that 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 Tables 1-7 (human genomic sequences of
SEQ ID NOS: 6, 16, 26, 40, 52, 60 and 66, and sequences of SEQ ID NOS: 7,9, 17,
19,21, 27, 29,41, 43, 45, 47, 53, 61, 67, 69, 71 and 73 corresponding to the human
mRNAs generated therefrom). The methods further include adding a drug candidate
to the cell and determining the effect of the drug candidate on the expression of the
CA gene.

[0012] 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.

[0013] 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.
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[0014] 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.

[0015]  Also provided is a method of evaluating the effect of a candidate cancer
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.

[0016] In afurther aspect, a method for inhibiting the activity of a CA protein is
provided. In one embodiment, the method comprises administering to a patient an
inhilbitor of a CA protein preferably selected from the group consisting of the
sequences outlined in Tables 1-7 (SEQ ID NOS: 8, 10, 18, 20, 22, 28, 30, 42, 44, 46,
48, 54, 62, 68, 70, 72 and 74).

[0017] 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 Tables 1-7 -
(human genomic sequences of SEQ ID NOS: 6, 16, 26, 40, 52, 60 and 66, and BTN
sequences of SEQ ID NOS: 7,9, 17, 19, 21, 27, 29, 41, 43, 45, 47, 53, 61, 67, 69,71
and 73 corresponding to the human mRNAs generated therefrom), is also provided.
Preferably, the method comprises contacting an agent specific for said protein with

said protein in an amount sufficient to effect neutralization.

[0018] Moreover, provided herein is a biochip comprising a nucleic acid segment
which encodes a CA protein, preferably selected from the sequences outlined in
Tables 1-7 (SEQ ID NOS: 7,9, 17, 19, 21, 27, 29, 41, 43, 45, 47, 53, 61, 67, 69, 71
and 73).

[0019] Also provided herein is a method for diagnosing or determining the
propensity to cancers, especially lymphoma or leukemia or carcinoma by sequencing
at least one carcinoma or lymphoma gene of an individual. In yet another aspect of the
invention, a method is provided for determining cancer including lymphoma and

leukemia gene copy numbers in an individual.

[0020] The invention provides an isolated nucleic acid comprising at least 10, 12,

15, 20 or 30 contiguous nucleotides of a sequence selected from the group consisting

5
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of the polynucleotide sequences SEQ ID NOS: 7,9, 17, 19,21, 27, 29, 41, 43, 45, 47,
53,61, 67, 69, 71 and 73 shown in Tables 1-7, or its complement, or an expression

vector comprising the isolated nucleic acids and host cells comprising them.

[0021] In some embodiments, the polynucleotide, or its complement or a fragment
thereof, further comprises a detectable label, is attached to a solid support, is prepared
at least in part by chemical synthesis, is an antisense fragment, is single stranded, is

double stranded or comprises a microarray.

[0022] The invention provides an isolated polypeptide, encoded within an open
reading frame of a CA sequence selected from the group consisting of the
polynucleotide sequences of SEQ ID NOS: 6, 16, 26, 40, 52, 60 and 66 shown in
Tables 1-7, or its complement. The invention provides an isolated polypeptide,
wherein said polypeptide comprises the amino acid sequence encoded by a
polynucleotide selected from the group consisting of SEQ ID NOS: 7,9, 17, 19, 21,
27,29, 41, 43, 45, 47, 53, 61, 67, 69, 71 and 73 shown in Tables 1-7. The invention
provides an isolated polypeptide, wherein said polypeptide comprises the amino acid
sequence encoded by a polypeptide selected from the group consisting of SEQ D e
NOS: 8,‘10‘,: 18, 20, 22, 28, 30, 42, 44, 46, 48, 54, 62, 68, 70, 72 and 74 shown in
Tables 1-7.

[0023] The invention further provides an isolated polypeptide, comprising the
amino acid sequence of an epitope of the amino acid sequence of a CA polypeptide
selected from the group consisting of SEQ ID NOS: 8, 10, 18, 20,22, 28, 30,42, 44,
46, 48, 54, 62, 68, 70, 72 and 74 shown in Tables 1-7, wherein the polypeptide or
fragment thereof may be attached to a solid support. In one embodiment the invention
provides an isolated antibody (monoclonal or polyclonal) or antigen binding fragment
thereof, that binds to such a polypeptide. The isolated antibody or antigen binding
fragment thereof may be attached to a solid support, or further comprises a detectable

label.

[0024] In one embodiment, the invention provides a kit for diagnosing the presence
of cancer in a test sample, said kit comprising at least one polynucleotide that
selectively hybridizes to a CA polynucleotide sequence shown in Tables 1-7, or its

complement. In another embodiment. the invention provides an electronic library
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comprising a CA polynucleotide, a CA polypeptide, or fragment thereof, shown in
Tables 1-7.

[0025] In one embodiment, the invention provides a method of screening for
anticancer activity comprising: (a) providing a cell that expresses a cancer associated
(CA) gene encoded by a nucleic acid sequence selected from the group consisting of
the CA sequences shown in Tables 1-7, or fragment thereof; (b) contacting a tissue
sample derived from a cancer cell with an anticancer drug candidate; (c) monitoring
an effect of the anticancer drug candidate on an expression of the CA polynucleotide
in the tissue sample, and optionally (d) comparing the level of expression in the
absence of said drug candidate to the level of expression in the presence of the drug

candidate.

[0026] In one embodiment, the invention provides a method for detecting cancer
associated with expression of a polypeptide in a test cell sample, comprising the steps
of: (i) detecting a level of expression of at least one polypeptide selected from the
group consisting of SEQ ID NOS: 8, 10, 18, 20, 22, 28, 30, 42, 44, 46, 48, 54, 62, 68,
70, 72 and 74 shown in Tables 1-7, or a fragment thereof; and (ii) comparing the level
of expression of the polypeptide in the test sample with a level of expression of
polypeptide in a normal cell sample, wherein an altered level of expression of the
polypeptide in the test cell sample relative to the level of polypeptide expression in

the normal cell sample is indicative of the presence of cancer in the test cell sample.

[0027] In another embodiment, the invention provides a method for detecting
cancer associated with expression of a polypeptide in a test cell sample, comprising
the steps of: (i) detecting a level of activity of at least one polypeptide selected from
the group consisting of SEQ ID NOS: 8, 10, 18, 20, 22, 28, 30, 42, 44, 46, 48, 54, 62,
68, 70, 72 and 74 shown in Tables 1-7, or a fragment thereof, wherein said activity
corresponds to at least one activity for the polypeptide listed in Table 9; and (ii)
comparing the level of activity of the polypeptide in the test sample with a level of
activity of polypeptide in a normal cell sample, wherein an altered level of activity of
the polypeptide in the test cell sample relative to the level of polypeptide activity in

the normal cell sample is indicative of the presence of cancer in the test cell sample.

(0028)  In another embodiment, the invention provides a method for detecting

cancer associated with the presence of an antibody in a test serum sample, comprising
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the steps of: (i) detecting a level of an antibody against an antigenic polypeptide
selected from the group consisting of SEQ ID NOS: 8, 10, 18, 20, 22, 28, 30, 42, 44,
46, 48, 54, 62, 68, 70, 72 and 74 shown in Tables 1-7, or antigenic fragment thereof;
and (ii) comparing said level of said antibody in the test sample with a level of said
antibody in the control sample, wherein an altered level of antibody in said test
sample relative to the level of antibody in the control sample is indicative of the

presence of cancer in the test serum sample.

[0029] The invention provides a method for screening for a bioactive agent capable
of modulating the activity of a CA protein (CAP), wherein said CAP is encoded by a
nucleic acid comprising a nucleic acid sequence selected from the group consisting of
the polynucleotide sequences SEQ ID NOS: 7, 9, 17, 19, 21, 27, 29, 41, 43,45, 47,
53,61, 67, 69, 71 and 73 shown in Tables 1-7, said method comprising: a) combining
said CAP and a candidate bioactive agent; and b) determining the effect of the
candidate agent on the bioactivity of said CAP. According to the method the bioactive
agent: affects the expression of the CA protein (CAP); affects the activity of the CA

protein (CAP), wherein such activity is selected from the activities listed in Table 9. -

[0030] In one embodiment, the invention provides a method for diagnosing cancer
comprising: a) determining the expression of one or more genes comprising a nucleic
acid sequence selected from the group consisting of the human genomic and mRNA
sequences outlined in Tables 1-7, in a first tissue type of a first individual; and b)
comparing said expression of said gene(s) from a second normal tissue type from said
first individual or a second unaffected individual; wherein a difference in said

expression indicates that the first individual has cancer.

[0031] In another embodiment the invention provides a method for treating cancers
comprising administering to a patient a bioactive agent modulating the activity of a
CA protein (CAP), wherein said CAP is encoded by a nucleic acid comprising a
nucleic acid sequence selected from the group consisting of the human nucleic acid
sequences in Tables 1-7 and further wherein the bioactive agent binds to the CA
protein, wherein the CA protein: is a signalling protein wherein the CAP sequence is

_selected from the group consisting of SEQ ID NOS: 6, 12, 14, 96, 130, 172 and 174
shown in Tables 1-7; is involved in signal transduction wherein the CAP sequence is
selected from the group consisting of SEQ ID NOS: 20, 84, 90, 92, 94, 96, 98, 100,
102, 104, 106, and 108; is a cell adhesion protein wherein the CAP sequence is

8
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selected from the group consisting of SEQ ID NOS: 36, 38, 40, 84, 90, 92, 94, 96, 98,
100, 102, 104, 106, 108, 124, 172, and 174; is involved in inflammatory response
wherein the CAP sequence is selected from the group consisting of SEQ ID NOS: 62,
64, 66, 68, 72, 74, and 76; is involved in pheromone response wherein the CAP
sequence is selected from the group consisting of SEQ ID NOS: 138, 140, 142, 144,
146, 148, and 150; is an ion transport protein wherein the CAP sequence is selected
from the group consisting of SEQ ID NOS: 28, 30, 114, and 118 as shown in Tables
1-7.

[0032] The invention provides monoclonal antibodies that preferentially binds to a
CA protein (CAP) that is expressed on a cell surface, wherein the CA protein selected
from the group consisting of SEQ ID NOS: 8, 10, 18, 20, 22, 28, 30, 42, 44, 46, 48,
54, 62, 68, 70, 72 and 74; preferably to the extracellular domain of the CA protein;
preferably to a CA protein differentially expressed on a cancer cell surface relative to

a normal cell surface or preferably to at least one human cancer cell line; preferably
linked to a therapeutic agent; or preferably humanized. Kits and pharmaceutical
compositions for detecting a presence or an absence of cancer cells in an individual, .-

and comprising such antibodies are also provided.

[0033] The invention also provides a method for detecting a presence or an absence
of cancer cells in an individual, the method comprising: contacting cells from the
individual with the antibody according to the invention; and detecting a complex of a
CAP from the cancer cells and the antibody, wherein detection of the complex
correlates with the presence of cancer cells in the individual. In one embodiment the
invention provides a method for inhibiting growth of cancer cells in an individual, the
method comprising: administering to the individual an effective amount of a
pharmaceutical composition according to the invention. In another embodiment the
invention provides a method for delivering a therapeutic agent to cancer cells in an
individual, the method comprising: administering to the individual an effective

amount of a pharmaceutical composition according to according to the invention.

[0034] Novel sequences associated with cancer are also provided herein. Other
aspects of the invention will become apparent to the skilled artisan by the following

description of the invention.
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BRIEF DESCRIPTION OF THE FIGURES

[0035] Figure 1 depicts PCR amplification of host-provirus junction fragments.

| [0036] Figure 2 shows an example of average threshold cycle (Cr) values for a

housekeeper gene and target gene.

[0037]1 Figure 3 shows an example of the calculated difference (AACr ) between

the Cr values of target and housekeeper genes (ACr) for various samples.

[0038] Figure 4 shows the AACtand comparative expression level for each sample

from Figure 3.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0039] The present invention is directed to a number of sequences associated with
cancers, 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. In contrast to mutations caused by chemicals,
radiation, or spontaneous errors, protooncogene insertion mutations can be easily
located by virtue of the fact that a convenient-sized genetic marker of known
sequence (the provirus) is present at the site of mutation. Host sequences that flank
clonally integrated proviruses can be cloned using a variety of strategies. Once these
sequences are in hand, the tagged protooncogenes can be subsequently identified. The
presence of provirus at the same locus in two or more independent tumors is prima
facie evidence that a protooncogene is present at or very near the provirus integration
sites. This is because the genome is too large for random integrations to result in

observable clustering. Any clustering that is detected is unequivocal evidence for

10
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biological selection (i.e. the tumor phenotype). Moreover, the pattern of proviral
integrants (including orientations) provides compelling positional information that
makes localization of the target gene at each cluster relatively simple. The three
mammalian retroviruses that are known to cause cancer by an insertion mutation
mechanism are FeLLV (leukemia/lymphoma in cats), MLV (leukemia/lymphoma in

mice and rats), and MMTV (mammary cancer in mice).

[0040] Thus, the use of oncogenic retroviruses, whose sequences insert into the
genome of the host organism resulting in cancer, allows the identification of host
sequences involved in cancer. 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 lymphoma or leukemia 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 lymphoma, they

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

Definitions

[0041] Accordingly, the present invention provides nucleic acid and protein
sequences that are associated with cancer, herein termed “cancer associated” or “CA”
sequences. In one embodiment, the present invention provides nucleic acid and
protein sequences that are associated with cancers that originate in lymphatic tissue,
herein termed “lymphoma associated,” “leukemia associated” or “LA” sequences. In
another embodiment, the present invention provides nucleic acid and protein
sequences that are associated with carcinomas which originate in breast tissue, herein

termed “breast cancer associated” or “BC” sequences.

[0042] Suitable cancers that can be diagnosed or screened for using the methods of
the present invention include cancers classified by site or by histological type.
Cancers classified by site include cancer of the oral cavity and pharynx (lip, tongue,
salivary gland, floor of mouth, gum and other mouth, nasopharynx, tonsil,
oropharynx, hypopharynx, other oral/pharynx); cancers of the digestive system
(esophagus; stomach; small intestine; colon and rectum; anus, anal canal, and

anorectum,; liver; intrahepatic bile duct; gallbladder; other biliary; pancreas;

11
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retroperitoneum; peritoneum, omentum, and mesentery; other digestive); cancers of
the respiratory system (nasal cavity, middle ear, and sinuses; larynx; lung and
bronchus; pleura; trachea, mediastinum, and other respiratory); cancers of the
mesothelioma; bones and joints; and soft tissue, including heart; skin cancers,
including melanomas and other non-epithelial skin cancers; Kaposi's sarcoma and
breast cancer; cancer of the female genital system (cervix uteri; corpus uteri; uterus,
nos; ovary; vagina; 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); lymphomas (Hodgkin's disease and non-Hodgkin's lymphoma),
multiple myeloma, and leukemias (Iymphocytic leukemia; myeloid leukemia;

monocytic leukemia; and other leukemias).

[0043]  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 transitional cell
carcinoma; Adenocarcinoma, NOS; Gastrinoma, malignant; Cholangiocarcinoma;
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, malignant; Bronchiolo-alveolar
adenocarcinoma; Papillary adenocarcinoma, NOS; Chromophobe carcinoma;
Acidophil carcinoma; Oxyphilic adenocarcinoma; Basophil carcinoma; Clear cell
adenocarcinoma, NOS; Granular cell carcinoma; Follicular adenocarcinoma, NOS;
Papillary and follicular adenocarcinoma; Nonencapsulating sclerosing carcinoma;
Adrenal cortical carcinoma; Endometroid carcinoma; Skin appendage carcinoma;
Apocrine adenocarcinoma; Sebaceous adenocarcinoma; Ceruminous adenocarcinoma;
Mucoepidermoid carcinoma; Cystadenocarcinoma, NOS; Papillary

cystadenocarcinoma, NOS; Papillary serous cystadenocarcinoma; Mucinous
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cystadenocarcinoma, NOS; Mucinous adenocarcinoma; Signet ring cell carcinoma;
Infiltrating duct carcinoma; Medullary carcinoma, NOS; Lobular carcinoma;
Inflammatory carcinoma; Paget's disease, mammary; Acinar cell carcinoma;
Adenosquamous carcinoma; Adenocarcinoma w/ squamous metaplasia; Thymoma,
malignant; Ovarian stromal tumor, malignant; Thecoma, malignant; Granulosa cell
tumor, malignant; Androblastoma, malignant; Sertoli cell carcinoma; Leydig cell
tumor, malignant; Lipid cell tumor, malignant; Paraganglioma, malignant; Extra-
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 tumor, 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;
Chondroblastoma, malignant; Mesenchymal chondrosarcoma; Giant cell tumor of
bone; Ewing's sarcoma; Odontogenic tumor, malignant; Ameloblastic odontosarcoma;
Ameloblastoma, malignant; Ameloblastic fibrosarcoma; Pinealoma, malignant;
Chordoma; Glioma, malignant; Ependymoma, NOS; Astrocytoma, NOS;
Protoplasmic astrocytoma; Fibrillary astrocytoma; Astroblastoma; Glioblastoma,
NOS; Oligodendroglioma, NOS; Oligodendroblastoma; Primitive neuroectodermal,
Cerebellar sarcoma, NOS; Ganglioneuroblastoma; Neuroblastoma, NOS;
Retinoblastoma, NOS; Olfactory neurogenic tumor; Meningioma, malignant;
Neurofibrosarcoma; Neurilemmoma, malignant; Granular cell tumor, malignant;
Malignant lymphoma, NOS; Hodgkin's disease, NOS; Hodgkin's; paragranuloma,
NOS; Malignant lymphoma, small lymphocytic; Malignant lymphoma, large cell,
diffuse; Malignant lymphoma, follicular, NOS; Mycosis fungoides; Other specified
non-Hodgkin's lymphomas; Malignant histiocytosis; Multiple myeloma; Mast cell
13
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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 leukemia; Megakaryoblastic leukemia; Myeloid

sarcoma; and Hairy cell leukemia.

[0044] In addition, the CA genes may be involved in other diseases such as, but not

limited to, diseases associated with aging or neurodegeneration.

[0045] "Association" in this context means that the nucleotide or protein sequences
are either differentially expressed, activated, inactivated or altered in cancers as
compared to normal tissue. As outlined below, CA sequences include those that are
up-regulated (i.e. expressed at a higher level), as well as those that are down-regulated
(i.e. expressed at a lower level), in cancers. CA sequences also include sequences that
have been altered (i.e., truncated sequences or sequences with substitutions, deletions
or insertions, including point mutations) and show either the same expression profile
or an altered profile. In a preferred embodiment, the CA sequences are from humans;
however, as will be appreciated by those in the art, CA sequences from other
organisms may be useful in animal models of disease and drug evaluation; thus, other
CA sequences are provided, from vertebrates, including mammals, including rodents
(rats, mice, hamsters, guinea pigs, etc.), primates, and farm animals (including sheep,
goats, pigs, cows, horses, etc). In some cases, prokaryotic CA sequences may be
useful. CA sequences from other organisms may be obtained using the techniques

outlined below.

[0046] CA sequences include both nucleic acid and amino acid sequences. In a
preferred embodiment, the CA sequences are recombinant nucleic acids. By the term
"recombinant nucleic acid" herein is meant nucleic acid, originally formed in vitro, in
general, by the manipulation of nucleic acid by polymerases and endonucleases, in a
form not normally found in nature. Thus a recombinant nucleic acid is also an isolated
nucleic acid, in a linear form, or cloned in a vector formed in vitro by ligating DNA
molecules that are not normally joined, are both considered recombinant for the
purposes of this invention. It is understood that once a recombinant nucleic acid is
made and reintroduced into a host cell or organism, it will replicate using the in vivo
cellular machinery of the host cell rather than in vitro manipulations; however, such

nucleic acids, once produced recombinantly, although subsequently replicated in vivo,
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are still considered recombinant or isolated for the purposes of the invention. As used
herein a “polynucleotide” or "nucleic acid" is a polymeric form of nucleotides of any
length, either ribonucleotides or deoxyribonucleotides. This term refers only to the
primary structure of the molecule. Thus, this term includes double- and single-
stranded DNA and RNA. It also includes known types of modifications, for example,
labels which are known in the art, methylation, “caps”, substitution of one or more of
the naturally occurring nucleotides with an analog, internucleotide modifications such
as, for example, those with uncharged linkages (e.g., phosphorothioates,
phosphorodithioates, etc.), those containing pendant moieties, such as, for example
proteins (including e.g., nucleases, toxins, antibodies, signal peptides, poly-L-lysine,
etc.),those with intercalators (e.g., acridine, psoralen, etc.), those containing chelators
(e.g., metals, radioactive metals, etc.), those containing alkylators, those with
modified linkages (e.g., alpha anomeric nucleic acids, etc.), as well as unmodified

forms of the polynucleotide.

[0047] As used herein, a polynucleotide "derived from" a designated sequence
refers to a polynucleotide sequence which is comprised of a sequence of
approximately at least about 6 nucleotides, preferably at least about 8 nucleotides,
more preferably at least about 10-12 nucleotides, and even more preferably at least
about 15-20 nucleotides corresponding to a region of the designated nucleotide
sequence. "Corresponding” means homologous to or complementary to the designated
sequence. Preferably, the sequence of the region from which the polynucleotide is
derived is homologous to or complementary to a sequence that is unique to a CA

gene.

[0048] Similarly, a "recombinant protein" is a protein made using recombinant
techniques, i.e. through the expression of a recombinant nucleic acid as depicted
above. A recombinant protein is distinguished from naturally occurring protein by at
least one or more characteristics. For example, the protein may be isolated or purified
away from some or all of the proteins and compounds with which it is normally
associated in its wild type host, and thus may be substantially pure. For example, an
isolated protein is unaccompanied by at least some of the material with which it is
normally associated in its natural state, preferably constituting at least about 0.5%,
more preferably at least about 5% by weight of the total protein in a given sample. A

substantially pure protein comprises about 50-75% by weight of the total protein, with
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about 80% being preferred, and about 90% being particularly preferred. The
definition includes the production of a CA protein from one organism in a different
organism or host cell. Alternatively, the protein may be made at a significantly higher
concentration than is normally seen, through the use of an inducible promoter or high
expression promoter, such that the protein is made at increased concentration levels.
Alternatively, the protein may be in a form not normally found in nature, as in the
addition of an epitope tag or amino acid substitutions, insertions and deletions, as

discussed below.

[0049] In a 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, use of “nucleic acid,” "polynucleotide" or "oligonucleotide" or
equivalents herein means at least two nucleotides covalently linked together. In some
embodiments, an oligonucleotide is an oligomer of 6, 8, 10, 12, 20, 30 or up to 100
nucleotides. A "polynucleotide" or "oligonucleotide" may comprise DNA, RNA, PNA

or a polymer of nucleotides linked by phosphodiester and/or any alternate bonds.

[0050] A nucleic acid of the present invention generally contains phosphodiester
bonds, although in some cases, as outlined below (for example, in antisense
applications or when a nucleic acid is a candidate drug agent), nucleic acid analogs
may have alternate backbones, comprising, for example, phosphoramidate (Beaucage
et al., Tetrahedron 49(10):1925 (1993) and references therein; Letsinger, J. Org.
Chem. 35:3800 (1970); Sprinzl et al., Eur. J. Biochem. 81:579 (1977); Letsinger et al.,
Nucl. Acids Res. 14:3487 (1986); Sawai et al, Chem. Lett. 805 (1984), Letsinger et
al., J. Am. Chem. Soc. 110:4470 (1988); and Pauwels et al., Chemica Scripta 26:141
91986)), phosphorothioate (Mag et al., Nucleic Acids Res. 19:1437 (1991); and U.S.
Patent No. 5,644,048), phosphorodithioate (Briu et al., J. Am. Chem. Soc. 111:2321
(1989), O-methylphosphoroamidite linkages (see Eckstein, Oligonucleotides and
Analogues: A Practical Approach, Oxford University Press), and peptide nucleic acid
backbones and linkages (see Egholm, J. Am. Chem. Soc. 114:1895 (1992); Meier et
al., Chem. Int. Ed. Engl. 31:1008 (1992); Nielsen, Nature, 365:566 (1993); Carlsson
et al., Nature 380:207 (1996), all of which are incorporated by reference). Other
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analog nucleic acids include those with positive backbones (Denpcy et al., Proc. Natl.
Acad. Sci. USA 92:6097 (1995); non-ionic backbones (U.S. Patent Nos. 5,386,023,
5,637,684, 5,602,240, 5,216,141 and 4,469,863; Kiedrowshi et al., Angew. Chem.
Intl. Ed. English 30:423 (1991); Letsinger et al., J. Am. Chem. Soc. 110:4470 (1988);
Letsinger et al., Nucleoside & Nucleotide 13:1597 (1994); Chapters 2 and 3, ASC
Symposium Series 580, “Carbohydrate Modifications in Antisense Research”, Ed.
Y.S. Sanghui and P. Dan Cook; Mesmaeker et al., Bioorganic & Medicinal Chem.
Lett. 4:395 (1994); Jeffs et al., J. Biomolecular NMR 34:17 (1994); Tetrahedron Lett.
37:743 (1996)) and non-ribose backbones, including those described in U.S. Patent
Nos. 5,235,033 and 5,034,506, and Chapters 6 and 7, ASC Symposium Series 580,
“Carbohydrate Modifications in Antisense Research”, Ed. Y.S. Sanghui and P. Dan
Cook. Nucleic acids containing one or more carbocyclic sugars are also included
within one definition of nucleic acids (see Jenkins et al., Chem. Soc. Rev. (1995)
pp169-176). Several nucleic acid analogs are described in Rawls, C & E News June 2,
1997 page 35. All of these references 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 half-life of such molecules in
physiological environments for use in anti-sense applications or as probes on a

biochip.

[0051] As will be appreciated by those in the art, all of these nucleic acid analogs
may find use in the present invention. In addition, mixtures of naturally occurring
nucleic acids and analogs can be made; alternatively, mixtures of different nucleic
acid analogs, and mixtures of naturally occurring nucleic acids and analogs may be

made.

[0052] The nucleic acids may be single stranded or double stranded, as specified,
or contain portions of both double stranded or single stranded sequence. As will be
appreciated by those in the art, the depiction of a single strand “Watson” also defines
the sequence of the other strand “Crick”; thus the sequences described herein also
includes the complement of the sequence. The nucleic acid may be DNA, both
genomic and cDNA, RNA, or a hybrid, where the nucleic acid contains any
combination of deoxyribo- and ribo-nucleotides, and any combination of bases,
including uracil, adenine, thymine, cytosine, guanine, inosine, xanthine,

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

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

[0053] - As used herein, the term “tag,” “sequence tag” or “primer tag sequence”
refers to an oligonucleotide with specific nucleic acid sequence that serves to identify
a batch of polynucleotides bearing such tags therein. Polynucleotides from the same
biological source are covalently tagged with a specific sequence tag so that in
subsequent analysis the polynucleotide can be identified according to its source of
origin. The sequence tags also serve as primers for nucleic acid amplification

reactions.

[0054] A “microarray” is a linear or two-dimensional array of preferably discrete
regions, each having a defined area, formed on the surface of a solid support. The
density of the discrete regions on a microarray is determined by the total numbers of
target polynucleotides to be detected on the surface of a single solid phase support,
preferably at least about 50/cm?, more preferably at least about 100/cm?, even more
preferably at least about 500/cm?, and still morelpreférably at least about 1,000/cm’.
As used herein, a DNA microarray is an array of oligonucleotide primers placed on a
chip or other surfaces used to amplify or clone target polynucleotides. Since the
position of each particular group of primers in the array is known, the identities of the
target polynucleotides can be determined based on their binding to a particular

position in the microarray.

[0055] A “linker” is a synthetic oligodeoxyribonucleotide that contains a restriction
site. A linker may be blunt end-ligated onto the ends of DNA fragments to create
restriction sites that can be used in the subsequent cloning of the fragment into a

vector molecule.

[0056] The term “label” refers to a composition capable of producing a detectable
signal indicative of the presence of the target polynucleotide in an assay sample.
Suitable labels include radioisotopes, nucleotide chromophores, enzymes, substrates,
fluorescent molecules, chemiluminescent moieties, magnetic particles, bioluminescent
moieties, and the like. As such, a label is any composition detectable by

spectroscopic, photochemical, biochemical, immunochemical, electrical, optical,
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chemical, or any other appropriate means. The term "label" is used to refer to any
chemical group or moiety having a detectable physical property or any compound
capable of causing a chemical group or moiety to exhibit a detectable physical
property, such as an enzyme that catalyzes conversion of a substrate into a detectable
product. The term "label" also encompasses compounds that inhibit the expression of
a particular physical property. The label may also be a compound that is 2 member of

a binding pair, the other member of which bears a detectable physical property.

[0057] The term “support” refers to conventional supports such as beads, particles,
dipsticks, fibers, filters, membranes, and silane or silicate supports such as glass

slides.

[0058] The term “amplify” is used in the broad sense to mean creating an
amplification product which may include, for example, additional target molecules, or
target-like molecules or molecules complementary to the target molecule, which
molecules are created by virtue of the presence of the target molecule in the sample.
In the situation where the target is a nucleic acid, an amplification product can be

made enzymatically with DNA or RNA polymerases or reverse transcriptases.

[0059] As used herein, a “biological sample” refers to a sample of tissue or fluid
isolated from an individual, including but not limited to, for example, blood, plasma,
serum, spinal fluid, lymph fluid, skin, respiratory, intestinal and genitourinary tracts,
tears, saliva, milk, cells (including but not limited to blood cells), tumors, organs, and

also samples of in vitro cell culture constituents.

[0060] The term “biological sources” as used herein refers to the sources from
which the target polynucleotides are derived. The source can be of any form of
“sample” as described above, including but not limited to, cell, tissue or fluid.
“Different biological sources” can refer to different cells/tissues/organs of the same
individual, or cells/tissues/organs from different individuals of the same species, or

cells/tissues/organs from different species.

Cancer-associated Sequences

[0061] The CA sequences of the invention were initially identified by infection of
mice with a retrovirus such as murine leukemia virus (MLV) resulting in lymphoma.
Retroviruses have a genome that is made out of RNA. After a retrovirus infects a host
cell, a double stranded DNA copy of the retrovirus genome (a "provirus") is inserted
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into the genomic DNA of the host cell. The integrated provirus may affect the
expression of host genes at or near the site of integration - a phenomenon known as
retroviral insertional mutagenesis. Possible changes in the expression of host cell
genes include: (i) increased expression of genes near the site of integration resulting
from the proximity of elements in the provirus that act as transcriptional promoters
and enhancers, (ii) functional inactivation of a gene caused by the integration of a
provirus into the gene itself thus preventing the synthesis of a functional gene product,
or (iii) expression of a mutated protein that has a different activity to the normal
protein. Typically such a protein would be prematurely truncated and lack a
regulatory domain near the C terminus. Such a protein might be constitutively active,
or act as a dominant negative inhibitor of the normal protein. For example, retrovirus
enhancers, including that of SL3-3, are known to act on genes up to approximately
200 kilobases from the insertion site. Moreover, many of these sequences are also
involved in other cancers and disease states. Séquences of mouse genes according to
this invention, that are identified in this manner are shown as mDxx-yyy in Tables 1-
7.

[0062] A CA sequence can be initially identified by substantial nucleic acid and/or
amino acid sequence homology to the CA sequences outlined herein. Such homology
can be based upon the overall nucleic acid or amino acid sequence, and is generally
determined as outlined below, using either homology programs or hybridization

conditions.

[0063] In one embodiment, CA sequences are those that are up-regulated in
cancers; that is, the expression of these genes is higher in cancer tissue as compared to
normal tissue of the same differentiation stage. “Up-regulation” as used herein means
increased expression by about 50%, preferably about 100%, more preferably about

150% to about 200%, with up-regulation from 300% to 1000% being preferred.

[0064] In another embodiment, CA sequences are those that are down-regulated in
cancers; that is, the expression of these genes is lower in cancer tissue as compared to
normal tissue of the same differentiation stage. “Down-regulation” as used herein
means decreased expression by about 50%, preferably about 100%, more preferably
about 150% to about 200%, with down-regulation from 300% to 1000% to no

expression being preferred.
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[0065] In yet another embodiment, CA sequences are those that have altered
sequences but show either the same or an altered expression profile as compared to
normal lymphoid tissue of the same differentiation stage. “Altered CA sequences” as
used herein also refers to sequences that are truncated, contain insertions or contain

point mutations.

[0066] 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. Intracellular proteins are involved in all aspects of cellular
function and replication (including, for example, signaling pathways); aberrant
expression of such proteins results in unregulated or disregulated cellular processes.
For example, many intracellular proteins have enzymatic activity such as protein
kinase activity, protein phosphatase activity, protease activity, nucleotide cyclase
activity, polymerase activity and the like. Intracellular proteins also serve as docking
proteins that are involved in organizing complexes of proteins, or targeting proteins to
various subcellular localizations, and are involved in maintaining the structural

" integrity of organelles.

[0067] An increasingly appreciated concept in characterizing intracellular proteins
is the presence in the proteins of one or more motifs for which defined functions have
been attributed. In addition to the highly conserved sequences found in the enzymatic
domain of proteins, highly conserved sequences have been identified in proteins that
are involved in protein-protein interaction. For example, Src-homology-2 (SH2)
domains bind tyrosine-phosphorylated targets in a sequence dependent manner. PTB
domains, which are distinct from SH2 domains, also bind tyrosine phosphorylated
targets. SH3 domains bind to proline-rich targets. In addition, PH domains,
tetratricopeptide repeats and WD domains to name only a few, have been shown to
mediate protein-protein interactions. Some of these may also be involved in binding
to phospholipids or other second messengers. As will be appreciated by one of
ordinary skill in the art, these motifs can be identified on the basis of primary
sequence; thus, an analysis of the sequence of proteins may provide insight into both
the enzymatic potential of the molecule and/or molecules with which the protein may

associate.
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[0068] In a preferred embodiment, the CA sequences are transmembrane proteins.
Transmembrane proteins are molecules that span the phospholipid bilayer of a cell.
They may have an intracellular domain, an extracellular domain, or both. The
intracellular domains of such proteins may have a number of functions including
those already described for intracellular proteins. For example, the intracellular
domain may have enzymatic activity and/or may serve as a binding site for additional
proteins. Frequently the intracellular domain of transmembrane proteins serves both
roles. For example certain receptor tyrosine kinases have both protein kinase activity
and SH2 domains. In addition, autophosphorylation of tyrosines on the receptor

molecule itself creates binding sites for additional SH2 domain containing proteins.

[0069] Transmembrane proteins may contain from one to many transmembrane
domains. For example, receptor tyrosine kinases, certain cytokine receptors, receptor
guanylyl cyclases and receptor serine/threonine protein kinases contain a single
transmembrane domain. However, various other proteins including channels and
adenylyl cyclases contain numerous transmembrane domains. Many important cell
surface receptors are classified as “seven transmembrane domain” proteins, as they
contain 7 membrane spanning regions. Important transmembrane protein receptors
include, but are not limited to insulin receptor, insulin-like growth factor receptor,
human growth hormone receptor, glucose transporters, transferrin receptor, epidermal
growth factor receptor, low density lipoprotein receptor, leptin receptor, interleukin
receptors, e.g. IL-1 receptor, IL-2 receptor, etc. CA proteins may be derived from
genes that regulate apoptosis (IL-3, GM-CSF and Bcl-x) or are shown to have a role

in the regulation of apoptosis.

[0070] Characteristics of transmembrane domains include approximately 20
consecutive hydrophobic amino acids that may be followed by charged amino acids.
Therefore, upon analysis of the amino acid sequence of a particular protein, the
localization and number of transmembrane domains within the protein may be

predicted.

[0071] The extracellular domains of transmembrane proteins are diverse; however,
conserved motifs are found repeatedly among various extracellular domains.
Conserved structure and/or functions have been ascribed to different extracellular
motifs. For example, cytokine receptors are characterized by a cluster of cysteines and

a WSXWS (W= tryptophan, S= serine, X=any amino acid) motif. Immunoglobulin-
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like domains are highly conserved. Mucin-like domains may be involved in cell

adhesion and leucine-rich repeats participate in protein-protein interactions.

[0072] Many extracellular domains are involved in binding to other molecules. In
one aspect, extracellular domains are receptors. Factors that bind the receptor domain
include circulating ligands, which may be peptides, proteins, or small molecules such
as adenosine and the like. For example, growth factors such as EGF, FGF and PDGF
are 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. Extracellular domains also bind to cell-associated molecules. In
this respect, they mediate cell-cell interactions. Cell-associated ligands can be tethered
to the cell for example via a glycosylphosphatidylinositol (GPI) anchor, or may
themselves be transmembrane proteins. Extracellular domains also associate with the

extracellular matrix and contribute to the maintenance of the cell structure.

[0073] CA proteins that are transmembrane are particularly preferred in the present
invention as they are good targets for immunotherapeutics, as are described herein. In
addition, as outlined below, transmembrane proteins can be also useful in imaging

modalities.

[0074] It will also be appreciated by those in the art that a transmembrane protein
can be made soluble by removing transmembrane sequences, for example through
recombinant methods. Furthermore, transmembrane proteins that have been made
soluble can be made to be secreted through recombinant means by adding an

appropriate signal sequence.

[0075] In a preferred embodiment, the CA proteins are secreted proteins; the
secretion of which can be either constitutive or regulated. These proteins have a signal
peptide or signal sequence that targets the molecule to the secretory pathway.
Secreted proteins are involved in numerous physiological events; by virtue of their
circulating nature, they serve to transmit signals to various other cell types. The
secreted protein may function in an 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 at a distance). Thus
secreted molecules find use in modulating or altering numerous aspects of physiology.

CA proteins that are secreted proteins are particularly preferred in the present
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invention as they serve as good targets for diagnostic markers, for example for blood

tests.

CA sequences and homologs

[0076] A CA sequence is initially identified by substantial nucleic acid and/or
amino acid sequence homology to the CA sequences outlined herein. Such homology
can be based upon the overall nucleic acid or amino acid sequence, and is generally
determined as outlined below, using either homology programs or hybridization

conditions.

[0077] 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 Tables 1-7 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 that are used to determine sequence identity or
similarity are selected from those of the nucleic acids of Tables 1-7. In another
embodiment, the sequences are naturally occurring allelic variants of the sequences of
the nucleic acids of Tables 1-7. In another embodiment, the sequences are sequence

variants as further described herein.

[0078] Homology in this context means sequence similarity or identity, with
identity being preferred. A preferred comparison for homology purposes is to
compare the sequence containing sequencing errors to the correct sequence. This
homology will be determined using standard techniques known in the art, including,
but not limited to, the local homology algorithm of Smith & Waterman, Adv. Appl.
Math. 2:482 (1981), by the homology alignment algorithm of Needleman & Wunsch,
J. Mol. Biol. 48:443 (1970), by the search for similarity method of Pearson &
Lipman, PNAS USA 85:2444 (1988), by computerized implementations of these
algorithms (GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics
Software Package, Genetics Computer Group, 575 Science Drive, Madison, WI), the
Best Fit sequence program described by Devereux et al., Nucl. Acid Res. 12:387-395
(1984), preferably using the default settings, or by inspection.

[0079] One example of a useful algorithm is PILEUP. PILEUP creates a multiple

sequence alignment from a group of related sequences using progressive, pairwise
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alignments. It can also plot a tree showing the clustering relationships used to create
the alignment. PILEUP uses a simplification of the progressive alignment method of
Feng & Doolittle, J. Mol. Evol. 35:351-360 (1987); the method is similar to that
described by Higgins & Sharp CABIOS 5:151-153 (1989). Useful PILEUP
parameters include a default gap weight of 3.00, a default gap length weight of 0.10,
and weighted end gaps.

[0080] Another example of a useful algorithm is the BLAST (Basic Local
Alignment Search Tool) algorithm, described in Altschul et al., J. Mol. Biol. 215,
403-410, (1990) and Karlin et al., PNAS USA 90:5873-5787 (1993). A particularly
useful BLAST program is the WU-BLAST-2 program which was obtained from
Altschul et al., Methods in Enzymology, 266: 460-480 (1996); http://blast.wustl.edu/].
WU-BLAST-2 uses several search parameters, most of which are set to the default
values. The adjustable parameters are set with the following values: overlap span =1,
overlap fraction = 0.125, word threshold (T) = 11. The HSP S and HSP S2 parameters
are dynamic values and are established by the program itself depending upon the
composition of the particular sequence and composition of the particular database
against which the sequence of interest is being searched; however, the values may be
adjusted to increase sensitivity. A percent amino acid sequence identity value is
determined by the number of matching identical residues divided by the total number
of residues of the "longer" sequence in the aligned region. The "longer" sequence is
the one having the most actual residues in the aligned region (gaps introduced by

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

[0081] 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 Tables 1-7. A preferred method utilizes the
BLASTN module of WU-BLAST-2 set to the default parameters, with overlap span

and overlap fraction set to 1 and 0.125, respectively.

[0082] 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 Tables 1-7, it is understood that the percentage of
homology will be determined based on the number of homologous nucleosides in

relation to the total number of nucleosides. Thus homology of sequences shorter than
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those of the sequences identified herein will be determined using the number of

nucleosides in the shorter sequence.

[0083] In another embodiment of the invention, polynucleotide compositions are
provided that are capable of hybridizing under moderate to high stringency conditions
to a polynucleotide sequence provided herein, or a fragment thereof, or a
complementary sequence thereof. Hybridizatior’x techniques are well known in the art
of molecular biology. For purposes of illustration, suitable moderately stringent
conditions for testing the hybridization of a polynucleotide of this invention with
other polynucleotides include prewashing in a solution of 5x SSC ("saline sodium
citrate"; 9 mM NaCl, 0.9 mM sodium citrate), 0.5% SDS, 1.0 mM EDTA (pH 8.0);
hybridizing at 50-60° C, 5x SSC, overnight; followed by washing twice at 65° C for
20 minutes with each of 2x, 0.5x and 0.2x SSC containing 0.1% SDS. One skilled in
the art will understand that the stringency of hybridization can be readily manipulated,
such as by altering the salt content of the hybridization solution and/or the
temperature at which the hybridization is performed. For example, in another
embodiment, suitable highly stringent hybridization conditions include those
described above, with the exception that the temperature of hybridization is increased,
e.g., to 60-65° C, or 65-70° C. Stringent conditions may also be achieved with the

addition of destabilizing agents such as formamide.

[0084] Thus nucleic acids that hybridize under high stringency to the nucleic acids
identified in the figures, or their complements, are considered CA sequences. High
stringency conditions are known in the art; see for example Maniatis et al., Molecular
Cloning: A Laboratory Manual, 2d Edition, 1989, and Short Protocols in Molecular
Biology, ed. Ausubel, et al., both of which are hereby incorporated by reference.
Stringent conditions are sequence-dependent and will be different in different
circumstances. Longer sequences hybridize specifically at higher temperatures. An
extensive guide to the hybridization of nucleic acids is found in Tijssen, Techniques
in Biochemistry and Molecular Biology--Hybridization with Nucleic Acid Probes,
“Overview of principles of hybridization and the strategy of nucleic acid assays”
(1993). Generally, stringent conditions are selected to be about 5-10°C lower than the
thermal melting point (Ty,) for the specific sequence at a defined ionic strength pH.
The Ty is the temperature (under defined ionic strength, pH and nucleic acid

concentration) at which 50% of the probes complementary to the target hybridize to
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the target sequence at equilibrium (as the target sequences are present in excess, at Tr,
50% of the probes are occupied at equilibrium). Stringent conditions will be those in
which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01
to 1.0 M sodium ion concentration (or other salts) at pH 7.0 to 8.3 and the temperature
is at least about 30°C for short probes (e.g. 10 to 50 nucleotides) and at least about
60°C for longer probes (e.g. greater than 50 nucleotides). In another embodiment, less
stringent hybridization conditions are used; for example, moderate or low stringency
conditions may be used, as are known in the art; see Maniatis and Ausubel, supra, and

Tijssen, supra.

[0085] In addition, the CA nucleic acid sequences of the invention are fragments of
larger genes, i.e. they are nucleic acid segments. Alternatively, the CA nucleic acid
sequences can serve as indicators of oncogene position, for example, the CA sequence
may be an enhancer that activates a protooncogene. “Genes” in this context includes
coding regions, non-coding regions, and mixtures of coding and non-coding regions.
Accordingly, as will be appreciated by those in the art, using the sequences provided
herein, additional sequences of the CA genes can be obtained, using techniques well
known in the art for cloning either longer sequences or the full-length sequences; see
Maniatis et al., and Ausubel, et al., supra, hereby expressly incorporated by reference.

In general, this is done using PCR, for example, kinetic PCR.

Detection of CA Expression

[0086] Once the CA nucleic acid is identified, it can be cloned and, if necessary, its
constituent parts recombined to form the entire CA nucleic acid. Once isolated from
its natural source, e.g., contained within a plasmid or other vector or excised
therefrom as a linear nucleic acid segment, the recombinant CA nucleic acid can be
further used as a probe to identify and isolate other CA nucleic acids, for example
additional coding regions. It can also be used as a "precursor” nucleic acid to make
modified or variant CA nucleic acids and proteins. In a preferred embodiment, once a
CA gene is identified its nucleotide sequence is used to design probes specific for the

CA gene.

[0087] The CA nucleic acids of the present invention are used in several ways. In a
first embodiment, nucleic acid probes hybridizable to CA nucleic acids are made and

attached to biochips to be used in screening and diagnostic methods, or for gene
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therapy and/or antisense applications. Alternatively, the CA nucleic acids that include
coding regions of CA proteins can be put into expression vectors for the expression of

CA proteins, again either for screening purposes or for administration to a patient.

[0088] Recent developments in DNA microarray technology make it possible to
conduct a large scale assay of a plurality of target CA nucleic acid molecules on a
single solid phase support. U.S. Pat. No. 5,837,832 (Chee et al.) and related patent
applications describe immobilizing an array of oligonucleotide probes for
hybridization and detection of specific nucleic acid sequences in a sample. Target
polynucleotides of interest isolated from a tissue of interest are hybridized to the DNA
chip and the specific sequences detected based on the target polynucleotides’
preference and degree of hybridization at discrete probe locations. One important use
of arrays is in the analysis of differential gene expression, where the profile of
expression of genes in different cells, often a cell of interest.and a control cell, is
compared and any differences in gene expression among the respective cells are
identified. Such information is useful for the identification of the types of genes
expressed in a particular cell or tissue type and diagnosis of cancer conditions based

on the expression profile.

[0089] Typically, RNA from the sample of interest is subjected to reverse
transcription to obtain labeled cDNA. See U.S. Pat. No. 6,410,229 (Lockhart et al.)
The ¢cDNA is then hybridized to oligonucleotides or cDNAs of known sequence
arrayed on a chip or other surface in a known order. The location of the
oligonucleotide to which the labeled cDNA hybridizes provides sequence information
on the cDNA, while the amount of labeled hybridized RNA or cDNA provides an
estimate of the relative representation of the RNA or cDNA of interest. See Schena, et
al. Science 270:467-470 (1995). For example, use of a cDNA microarray to analyze
gene expression patterns in human cancer is described by DeRisi, et al. (Nature
Genetics 14:457-460 (1996)).

[0090] In a preferred embodiment, nucleic acid probes corresponding to CA
nucleic acids (both the nucleic acid sequences outlined in the figures and/or the
complements thereof) are made. Typically, these probes are synthesized based on the
disclosed sequences of this invention. The nucleic acid probes attached to the biochip
are designed to be substantially complementary to the CA nucleic acids, i.e. the target

sequence (either the target sequence of the sample or to other probe sequences, for
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example in sandwich assays), such that specific hybridization of the target sequence
and the probes of the present invention occurs. As outlined below, this
complementarity need not be perfect, in that there may be any number of base pair
mismatches that will interfere with hybridization between the target sequence and the
single stranded nucleic acids of the present invention. It is expected that the overall
homology of the genes at the nucleotide level probably will be about 40% or greater,
probably about 60% or greater, and even more probably about 80% or greater; and in
addition that there will be corresponding contiguous sequences of about 8-12
nucleotides or longer. However, if the number of mutations is so great that no
hybridization can occur under even the least stringent of hybridization conditions, the
sequence is not a complementary target sequence. Thus, by “substantially
complementary” herein is meant that the probes are sufficiently complementary to the
target sequences to hybridize under normal reaction conditions, particularly high
stringency conditions, as outlined herein. Whether or not a sequence is unique to a CA
gene according to this invention can be determined by techniques known to those of
skill in the art. For example, the sequence can be compared to sequences in databanks,
e.g., GeneBank, to determine whether it is present in the uninfected host or other
organisms. The sequence can also be compared to the known sequences of other viral

agents, including those that are known to induce cancer.

[0091] A nucleic acid probe is generally single stranded but can be partly single and
partly double stranded. The strandedness of the probe is dictated by the structure,
composition, and properties of the target sequence. In general, the oligonucleotide
probes range from about 6, 8, 10, 12, 15, 20, 30 to about 100 bases long, with from
about 10 to about 80 bases being preferred, and from about 30 to about 50 bases being
particularly preferred. That is, generally entire genes are rarely used as probes. In
some embodiments, much longer nucleic acids can be used, up to hundreds of bases.
The probes are sufficiently specific to hybridize to complementary template sequence
under conditions known by those of skill in the art. The number of mismatches
between the probes sequences and their complementary template (target) sequences to
which they hybridize during hybridization generally do not exceed 15%, usually do
not exceed 10% and preferably do not exceed 5%, as determined by FASTA (default
settings).

29



WO 2006/038955 PCT/US2005/025835

[0092] Oligonucleotide probes can include the naturally-occurring heterocyclic
bases normally found in nucleic acids (uracil, cytosine, thymine, adenine and
guanine), as well as modified bases and base analogues. Any modified base or base
analogue compatible with hybridization of the probe to a target sequence is useful in
the practice of the invention. The sugar or glycoside portion of the probe can
comprise deoxyribose, ribose, and/or modified forms of these sugars, such as, for
example, 2’-O-alkyl ribose. In a preferred embodiment, the sugar moiety is 2’-
deoxyribose; however, any sugar moiety that is compatible with the ability of the

probe to hybridize to a target sequence can be used.

[0093] In one embodiment, the nucleoside units of the probe are linked by a
phosphodiester backbone, as is well known in the art. In additional embodiments,
internucleotide linkages can include any linkage known to one of skill in the art that is
compatible with specific hybridization of the probe including, but not limited to
phosphorothioate, methylphosphonate, sulfamate (e.g., U.S. Patent No. 5,470,967)
and polyamide (i.e., peptide nucleic acids). Peptide nucleic acids are described in
Nielsen et al. (1991) Science 254: 1497-1500, U.S. Patent No. 5,714,331, and Nielsen
(1999) Curr. Opin. Biotechnol. 10:71-75.

[0094] In certain embodiments, the probe can be a chimeric molecule; i.e., can
comprise more than one type of base or sugar subunit, and/or the linkages can be of
more than one type within the same primer. The probe can comprise a moiety to
facilitate hybridization to its target sequence, as are known in the art, for example,
intercalators and/or minor groove binders. Variations of the bases, sugars, and
internucleoside backbone, as well as the presence of any pendant group on the probe,
will be compatible with the ability of the probe to bind, in a sequence-specific
fashion, with its target sequence. A large number of structural modifications, both
known and to be developed, are possible within these bounds. Advantageously, the
probes according to the present invention may have structural characteristics such that
they allow the signal amplification, such structural characteristics being, for example,
branched DNA probes as those described by Urdea et al. (Nucleic Acids Symp. Ser.,
24:197-200 (1991)) or in the European Patent No. EP-0225,807. Moreover, synthetic
methods for preparing the various heterocyclic bases, sugars, nucleosides and
nucleotides that form the probe, and preparation of oligonucleotides of specific

predetermined sequence, are well-developed and known in the art. A preferred
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method for oligonucleotide synthesis incorporates the teaching of U.S. Patent No.
5,419,966.

[0095] Multiple probes may be designed for a particular target nucleic acid to
account for polymorphism and/or secondary structure in the target nucleic acid,
redundancy of data and the like. In some embodiments, where more than one probe
per sequence is used, either overlapping probes or probes to different sections of a
single target CA gene are used. That is, two, three, four or more probes, with three
being preferred, are used to build in a redundancy for a particular target. The probes
can be overlapping (i.e. have some sequence in common), or specific for distinct
sequences of a CA gene. When multiple target polynucleotides are to be detected
according to the present invention, each probe or probe group corresponding to a

particular target polynucleotide is situated in a discrete area of the microarray.

[0096] Probes may be in solution, such as in wells or on the surface of a micro-
array, or attached to a solid support. Examples of solid support materials that can be
used include a plastic, a ceramic, a metal, a resin, a gel and a membrane. Useful types
of solid supports include plates, beads, magnetic material, microbeads, hybridization
chips, membranes, crysfals, ceramics and self-assembling monolayers. A preferred
embodiment comprises a two-dimensional or three-dimensional matrix, such as a gel
or hybridization chip with multiple probe binding sites (Pevzner et al., J. Biomol.
Struc. & Dyn. 9:399-410, 1991; Maskos and Southern, Nuc. Acids Res. 20:1679-84,
1992). Hybridization chips can be used to construct very large probe arrays that are
subsequently hybridized with a target nucleic acid. Analysis of the hybridization
pattern of the chip can assist in the identification of the target nucleotide sequence.
Patterns can be manually or computer analyzed, but it is clear that positional
sequencing by hybridization lends itself to computer analysis and automation.
Algorithms and software, which have been developed for sequence reconstruction, are
applicable to the methods described herein (R. Drmanac et al., J. Biomol. Struc. &
Dyn. 5:1085-1102, 1991; P. A. Pevzner, J. Biomol. Struc. & Dyn. 7:63-73, 1989).

[0097] As will be appreciated by those in the art, nucleic acids can be attached or
immobilized to a solid support in a wide variety of ways. By “immobilized” herein is
meant the association or binding between the nucleic acid probe and the solid support
is sufficient to be stable under the conditions of binding, washing, analysis, and

removal as outlined below. The binding can be covalent or non-covalent. By “non-
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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 at least 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. Immobilization may also involve a combination of covalent and non-

covalent interactions.

[0098] Nucleic acid probes may be attached to the solid support by covalent
binding such as by conjugation with a coupling agent or by, covalent or non-covalent
binding such as electrostatic interactions, hydrogen bonds or antibody-antigen
coupling, or by combinations thereof. Typical coupling agents include biotin/avidin,
biotin/streptavidin, Staphylococcus aureus protein A/IgG antibody F. fragment, and
streptavidin/protein A chimeras (T. Sano and C. R. Cantor, Bio/Technology 9:1378-
81 (1991)), or derivatives or combinations of these agents. Nucleic acids may be
attached to the solid support by a photocleavable bond, an electrostatic bond, a
disulfide bond, a peptide bond, a diester bond or a combination of these sorts of
bonds. The array may also be attached to the solid support by a selectively releasable
bond such as 4,4'-dimethoxytrityl or its derivative. Derivatives which have been found
to be useful include 3 or 4 [bis-(4-methoxyphenyl)]-methyl-benzoic acid, N-
succinimidyl-3 or 4 [bis-(4-methoxyphenyl)]-methyl-benzoic acid, N-succinimidyl-3
or 4 [bis-(4-methoxyphenyl)]-hydroxymethyl-benzoic acid, N-succinimidyl-3 or 4
[bis-(4-methoxyphenyl)]-chloromethyl-benzoic acid, and salts of these acids.

[0099] In general, the probes are attached to the biochip in a wide variety of ways,
as will be appreciated by those in the art. As described herein, the nucleic acids can
either be synthesized first, with subsequent attachment to the biochip, or can be

directly synthesized on the biochip.

[0100] 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
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association of the nucleic acid probes and is amenable to at least one detection
method. The solid phase support of the present invention can be of any solid materials
and structures suitable for supporting nucleotide hybridization and synthesis.
Preferably, the solid phase support comprises at least one substantially rigid surface
on which the primers can be immobilized and the reverse transcriptase reaction
performed. The substrates with which the polynucleotide microarray elements are
stably associated may be fabricated from a variety of materials, including plastics,
ceramics, metals, acrylamide, cellulose, nitrocellulose, glass, polystyrene,
polyethylene vinyl acetate, polypropylene, polymethacrylate, polyethylene,
polyethylene oxide, polysilicates, polycarbonates, Teflon®, fluorocarbons, nylon,
silicon rubber, polyanhydrides, polyglycolic acid, polylactic acid, polyorthoesters,
polypropylfumerate, collagen, glycosaminoglycans, and polyamino acids. Substrates
may be two-dimensional or three-dimensional in form, such as gels, membranes, thin
films, glasses, plates, cylinders, beads, magnetic beads, optical fibers, woven fibers,
etc. A preferred form of array is a three-dimensional array. A preferred three-
dimensional array is a collection of tagged beads. Each tagged bead has different
primers attached to it. Tags are detectable by signaling means such as color (Luminex,
Illumina) and electromagnetic field (Pharmaseq) and signals on tagged beads can
even be remotely detected (e.g., using optical fibers). The size of the solid support can
be any of the standard microarray sizes, useful for DNA microarray technology, and
the size may be tailored to fit the particular machine being used to conduct a reaction
of the invention. In general, the substrates allow optical detection and do not

appreciably fluoresce.

[0101] 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 particularly preferred. Using these functional
groups, the probes can be attached using functional groups on the probes. For
example, nucleic acids containing amino groups can be attached to surfaces
comprising amino groups, for example using linkers as are known in the art; for
example, homo-or hetero-bifunctional linkers as are well known (see 1994 Pierce

Chemical Company catalog, technical section on cross-linkers, pages 155-200,
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incorporated herein by reference). In addition, in some cases, additional linkers, such

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

[0102] In this embodiment, the oligonucleotides are synthesized as is known in the
art, and then attached to the surface of the solid support. As will be appreciated by
those skilled in the art, either the 5' or 3' terminus may be attached to the solid
support, or attachment may be via an internal nucleoside. In an additional
embodiment, the immobilization to the solid support may be very strong, yet non-
covalent. For example, biotinylated oligonucleotides can be made, which bind to

surfaces covalently coated with streptavidin, resulting in attachment.

[0103] The arrays may be produced according to any convenient methodology,
such as preforming the polynucleotide microarray elements and then stably
associating them with the surface. Alternatively, the oligonucleotides may be
synthesized on the surface, as is known in the art. A number of different array
configurations and methods for their production are known to those of skill in the art
and disclosed in WO 95/25116 and WO 95/35505 (photolithographic techniques),
U.S. Pat. No. 5,445,934 (in situ synthesis by photolithography), U.S. Pat. No.
5,384,261 (in situ synthesis by mechanically directied flow paths); and U.S. Pat. No.
5,700,637 (synthesis by spotting, printing or coupling); the disclosure of which are
herein incorporated in their entirety by reference. Another method for coupling DNA
to beads uses specific ligands attached to the end of the DNA to link to ligand-binding
molecules attached to a bead. Possible ligand-binding partner pairs include biotin-
avidin/streptavidin, or various antibody/antigen pairs such as digoxygenin-
antidigoxygenin antibody (Smith et al., "Direct Mechanical Measurements of the
Elasticity of Single DNA Molecules by Using Magnetic Beads," Science 258:1122-
1126 (1992)). Covalent chemical attachment of DNA to the support can be
accomplished by using standard coupling agents to link the 5'-phosphate on the DNA
to coated microspheres through a phosphoamidate bond. Methods for immobilization
of oligonucleotides to solid-state substrates are well established. See Pease et al.,
Proc. Natl. Acad. Sci. USA 91(11):5022-5026 (1994). A preferred method of
attaching oligonucleotides to solid-state substrates is described by Guo e al., Nucleic
Acids Res. 22:5456-5465 (1994). Immobilization can be accomplished either by in
situ DNA synthesis (Maskos and Southern, Nucleic Acids Research, 20:1679-1684
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(1992) or by covalent attachment of chemically synthesized oligonucleotides (Guo et

al., supra) in combination with robotic arraying technologies.

[0104] 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 quantification 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
oligonucleotide primers form specific, non-covalently bound complexes on each
strand of the target sequence. These complexes facilitate in vitro transcription of
double-stranded DNA in opposite orientations. 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 time either through the
use of an intercalating dye or a sequence specific probe. SYBR® Greene I, 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 and a 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 resulting in si gnal dequenching.
The probe signaling method can be more specific than the intercalating dye method,
but in each case, signal strength is proportional to the dsDNA product produced. Each
type of quantification method can be used in multi-well liquid phase arrays with each
well representing primers and/or probes specific to nucleic acid sequences of interest.
When used with messenger RNA preparations of tissues or cell lines, 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).

35



WO 2006/038955 PCT/US2005/025835

Expression of CA proteins

[0105] In a preferred embodiment, CA nucleic acids encoding CA proteins are used
to make a variety of expression vectors to express CA proteins which can then be
used in screening assays, as described below. The expression vectors may be either
self-replicating extrachromosomal vectors or vectors which integrate into a host
genome. Generally, these expression vectors include transcriptional and translational
regulatory nucleic acid operably linked to the nucleic acid encoding the CA protein.
The term "control sequences" refers to DNA sequences necessary for the expression
of an operably linked coding sequence in a particular host organism. The control
sequences that are suitable for prokaryotes, for example, include a promoter,
optionally an operator sequence, and a ribosome binding site. Eukaryotic cells are

known to utilize promoters, polyadenylation signals, and enhancers.

[0106] 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 participates in the secretion of the polypeptide; a promoter or enhancer
is operably linked to a coding sequence if it affects the transcription of the sequence;
or a ribosome binding site is operably linked to a coding sequence if it is positioned so
as to facilitate translation. Generally, "operably linked" means that the DNA
sequences being linked are contiguous, and, in the case of a secretory leader,
contiguous and in reading phase. However, enhancers do not have to be contiguous.
Linking is accomplished by ligation at convenient restriction sites. If such sites do not
exist, synthetic oligonucleotide adaptors or linkers are used in accordance with
conventional practice. The transcriptional and translational regulatory nucleic acid
will generally be appropriate to the host cell used to express the CA protein; for
example, transcriptional and translational regulatory nucleic acid sequences from
Bacillus are preferably used to express the CA protein in Bacillus. Numerous types of
appropriate expression vectors, and suitable regulatory sequences are known in the art

for a variety of host cells.

[0107] In general, the transcriptional and translational regulatory sequences may
include, but are not limited to, promoter sequences, ribosomal binding sites,

transcriptional start and stop sequences, translational start and stop sequences, and
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enhancer or activator sequences. In a preferred embodiment, the regulatory sequences

include a promoter and transcriptional start and stop sequences.

[0108] Promoter sequences encode either constitutive or inducible promoters. The
promoters may be either naturally occurring promoters or hybrid promoters. Hybrid
promoters, which combine elements of more than one promoter, are also known in the

art, and are useful in the present invention.

[0109] In addition, the expression vector may comprise additional elements. For
example, the expression vector may have two replication systems, thus allowing it to
be maintained in two organisms, for example in mammalian or insect cells for
expression and in a prokaryotic 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 that
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.

[0110] In addition, in a preferred embodiment, the expression vector contains a
selectable marker gene to allow the selection of transformed host cells. Selection

genes are well known in the art and will vary with the host cell used.

[0111] The CA proteins of the present invention are produced by culturing a host
cell transformed with an expression vector containing nucleic acid encoding a CA
protein, under the appropriate conditions to induce or cause expression of the CA
protein. The conditions appropriate for CA protein expression will vary with the
choice of the expression vector and the host cell, and will be easily ascertained by one
skilled in the art through routine experimentation. For example, the use of constitutive
promoters in the expression vector will require optimizing the growth and
proliferation of the host cell, while the use of an inducible promoter requires the
appropriate growth conditions for induction. In addition, in some embodiments, the
timing of the harvest is important. For example, the baculoviral systems used in insect
cell expression are lytic viruses, and thus harvest time selection can be crucial for

product yield.

[0112] Appropriate host cells include yeast, bacteria, archaebacteria, fungi, and

insect, plant and animal cells, including mammalian cells. Of particular interest are
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Drosophila melanogaster cells, Saccharomyces cerevisiae and other yeasts, E. coli,
Bacillus subtilis, ST9 cells, C129 cells, 293 cells, Neurospora, BHK, CHO, COS,

HeLa cells, THP1 cell line (a macrophage cell line) and human cells and cell lines.

[0113] In a preferred embodiment, the CA proteins are expressed in mammalian
cells. Mammalian expression systems are also known in the art, and include retroviral
systems. A preferred expression vector system is a retroviral vector system such as is
generally described in PCT/US97/01019 and PCT/US97/01048, both of which are
hereby expressly incorporated by reference. Of particular use as mammalian
promoters are the promoters from mammalian viral genes, since the viral genes are
often highly expressed and have a broad host range. Examples include the SV40 early
promoter, mouse mammary tumor virus LTR promoter, adenovirus major late
promoter, herpes simplex virus promoter, and the CMV promoter. Typically,
transcription termination and polyadenylation sequences recognized by mammalian
cells are regulatory regions located 3' to the translation stop codon and thus, together
with the promoter elements, flank the coding sequence. Examples of transcription

terminator and polyadenylation signals include those derived form SV40.

[0114] The methods of introducing exogenous nucleic acid into mammalian hosts,
as well as other hosts, are well known in the art, and will vary with the host cell used.
Techniques include dextran-mediated transfection, calcium phosphate precipitation,
polybrene mediated transfection, protoplast fusion, electroporation, viral infection,
encapsulation of the polynucleotide(s) in liposomes, and direct microinjection of the

DNA into nuclei.

[0115] In a preferred embodiment, CA proteins are expressed in bacterial systems.
Bacterial expression systems are well known in the art. Promoters from bacteriophage
may also be used and are known in the art. In addition, synthetic promoters and
hybrid promoters are also useful; for example, the tac promoter is a hybrid of the trp
and lac promoter sequences. Furthermore, a bacterial promoter can include naturally
occurring promoters of non-bacterial origin that have the ability to bind bacterial
RNA polymerase and initiate transcription. In addition to a functioning promoter
sequence, an efficient ribosome binding site is desirable. The expression vector may
also include a signal peptide sequence that provides for secretion of the CA protein in
bacteria. The protein is either secreted into the growth media (gram-positive bacteria)

or into the periplasmic space, located between the inner and outer membrane of the
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cell (gram-negative bacteria). The bacterial expression vector may also include a
selectable marker gene to allow for the selection of bacterial strains that have been
transformed. Suitable selection genes include genes that render the bacteria resistant
to drugs such as ampicillin, chloramphenicol, erythromycin, kanamycin, neomycin
and tetracycline. Selectable markers also include biosynthetic genes, such as those in
the histidine, tryptophan and leucine biosynthetic pathways. These components are
assembled into expression vectors. Expression vectors for bacteria are well known in
the art, and include vectors for Bacillus subtilis, E. coli, Streptococcus cremoris, and
Streptococcus lividans, among others. The bacterial expression vectors are
transformed into bacterial host cells using techniques well known in the art, such as

calcium chloride treatment, electroporation, and others.

[0116] In one embodiment, CA proteins are produced in insect cells. Expression
vectors for the transformation of insect cells, and in particular, baculovirus-based

expression vectors, are well known in the art.

[0117] In a preferred embodiment, CA protein is produced in yeast cells. Yeast
expression systems are well known in the art, and include expression vectors for
Saccharomyces cerevisiae, Candida albicans and C. maltosa, Hansenula polymorpha,
Kluyveromyces fragilis and K. lactis, Pichia guillerimondii and P. pastoris,

Schizosaccharomyces pombe, and Yarrowia lipolytica.

[0118] The CA protein may also be made as a fusion protein, using techniques well
known in the art. Thus, for example, for the creation of monoclonal antibodies. If the
desired epitope is small, the CA protein may be fused to a carrier protein to form an
immunogen. Alternatively, the CA protein may be made as a fusion protein to
increase expression, or for other reasons. For example, when the CA protein is a CA
peptide, the nucleic acid encoding the peptide may be linked to other nucleic acid for

expression purposes.

[0119] 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: a) isotopic labels, which may be
radioactive or heavy isotopes; b) immune labels, which may be antibodies or antigens;

and c) colored or fluorescent dyes. The labels may be incorporated into the CA

39



WO 2006/038955 PCT/US2005/025835

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 *H, 14C, 3 ZP, 33 S, or 1251, 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 al., Biochemistry, 13:1014 (1974);
Pain et al., J. Immunol. Meth., 40:219 (1981); and Nygren, J. Histochem. and
Cytochem., 30:407 (1982).

[0120] Accordingly, the present invention also provides CA protein sequences. A
CA protein of the present invention may be identified in several ways. “Protein” 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 entire
gene and verifying its frame and amino acid sequence, or by comparing it to known
sequences to search for homology to provide a frame, assuming the CA protein has
homology to some protein in the database being used. Generally, the nucleic acid
sequences are input into a program that will search all three frames for homology.
This is done in a preferred embodiment using the following NCBI Advanced BLAST
parameters. The program is blastx or blastn. The database is nr. The input data is 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
BLOSUM 62; gap existence cost is 11, per residue gap cost is 1; and the lambda ratio

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

[0121] In general, the term "polypeptide” as used herein refers to both the full-
length polypeptide encoded by the recited polynucleotide, the polypeptide encoded by
the gene represented by the recited polynucleotide, as well as portions or fragments
thereof. The present invention encompasses variants of the naturally occurring
proteins, wherein such variants are homologous or substantially similar to the
naturally occurring protein, and can be of an origin of the same or different species as

the naturally occurring protein (e.g., human, murine, or some other species that
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naturally expresses the recited polypeptide, usually a mammalian species). In general,
variant polypeptides have a sequence that has at Jeast about 80%;, at least about 81%,
at least about 82%, at least about 83%, at least about 84%, at least about 85%, at least
about 86%, at least about 87%, at least about 88%, at least about 89%, usually at least
about 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98% and more usually at least about 99% sequence identity
with a differentially expressed polypeptide described herein, as determined by the
Smith-Waterman homology search algorithm using an affine gap search with a gap
open penalty of 12 and a gap extension penalty of 2, BLOSUM matrix of 62. The
Smith-Waterman homology search algorithm is taught in Smith and Waterman, Adv.
Appl. Math. (1981) 2: 482-489. The variant polypeptides can be naturally or non-
naturally glycosylated, i.e., the polypeptide has a glycosylation pattern that differs

from the glycosylation pattern found in the corresponding naturally occurring protein.

[0122] Also within the scope of the invention are variants. Variants of polypeptides
include mutants, fragments, and fusions. Mutants can include amino acid
substitutions, additions or deletions. The amino acid substitutions can be conservative
amino acid substitutions or substitutions to eliminate non-essential amino acids, such
as to alter a glycosylation site, a phosphorylation site or an acetylation site, or to
minimize misfolding by substitution or deletion of one or more cysteine residues that
are not necessary for function. Conservative amino acid substitutions are those that
preserve the general charge, hydrophobicity/ hydrophilicity, and/or steric bulk of the
amino acid substituted. Variants can be designed so as to retain or have enhanced
biological activity of a particular region of the protein (e.g., a functional domain
and/or, where the polypeptide is a member of a protein family, a region associated
with a consensus sequence). Selection of amino acid alterations for production of
variants can be based upon the accessibility (interior vs. exterior) of the amino acid
(see, e.g., Go et al, Int. J. Peptide Protein Res. (1980) 15:211), the thermostability of
the variant polypeptide (see, e.g., Querol et al., Prot. Eng. (1996) 9:265), desired
glycosylation sites (see, e.g., Olsen and Thomsen, J. Gen. Microbiol. (1991) 137:579),
desired disulfide bridges (see, e.g., Clarke et al., Biochemistry (1993) 32:4322; and
Wakarchuk et al., Protein Eng. (1994) 7:1379), desired metal binding sites (see, e.g.,
Toma et al., Biochemistry (1991) 30:97, and Haezerbrouck et al., Protein Eng. (1993)
6:643), and desired substitutions within proline loops (see, e.g., Masul et al., Appl.
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Env. Microbiol. (1994) 60:3579). Cysteine-depleted muteins can be produced as
disclosed in USPN 4,959,314.

[0123] Variants also include fragments of the polypeptides disclosed herein,
particularly biologically active fragments and/or fragments corresponding to
functional domains. Fragments of interest will typically be at least about 8 amino
acids (aa) 10 aa, 15 aa, 20 aa, 25 aa, 30 aa, 35 aa, 40 aa, to at least about 45 aa in
length, usually at least about 50 aa in length, at least about 75 aa, at least about 100
aa, at least about 125 aa, at least about 150 aa in length, at least about 200 aa, at least
about 300 aa, at least about 400 aa and can be as long as 500 aa in length or longer,
but will usually not exceed about 1000 aa in length, where the fragment will have a
stretch of amino acids that is identical to a polypeptide encoded by a polynucleotide
having a sequence of any one of the polynucleotide sequences provided herein, or a
homolog thereof. The protein variants described herein are encoded by
polynucleotides that are within the scope of the invention. The genetic code can be

used to select the appropriate codons to construct the corresponding variants.

[0124] While altered expression of the polynucleotides associated with cancer is
observed, altered levels of expression of the polypeptides encoded by these

polynucleotides may likely play a role in cancers.

[0125] Also included within one embodiment of CA proteins are amino acid
variants of the naturally occurring sequences, as determined herein. Preferably, the
variants are 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%. The present application is also directed to
proteins containing polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or
99% identical to a CA polypeptide sequence set forth herein. As for nucleic acids,
homology in this context means sequence similarity 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.

[0126] 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
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obtain additional coding regions, and thus additional protein sequence, using

techniques known in the art.

[0127] In a preferred embodiment, the CA proteins are derivative or variant CA
proteins as compared to the wild-type sequence. That is, as outlined more fully below,
the derivative CA peptide will contain at least one amino acid substitution, deletion or
insertion, with amino acid substitutions being particularly preferred. The amino acid

substitution, insertion or deletion may occur at any residue within the CA peptide.

[0128] Also included in an embodiment of CA proteins of the present invention are
amino acid sequence variants. These variants fall into one or more of three classes:
substitutional, insertional or deletional variants. These variants ordinarily are prepared
by site-specific mutagenesis of nucleotides in the DNA encoding the CA protein,
using cassette or PCR mutagenesis or other techniques well known in the art, to
produce DNA encoding the variant, 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
occurring allelic or interspecies variation of the CA protein amino acid sequence. The
variants typically exhibit the same qualitative biological activity as the naturally
occurring analogue, although variants can also be selected which have modified

characteristics as will be more fully outlined below.

[0129] While the site or region for introducing an amino acid sequence variation is
predetermined, the mutation per se need not be predetermined. For example, in order
to optimize the performance of a mutation at a given site, random mutagenesis may be
conducted at the target codon or region and the expressed CA variants screened for
the optimal combination of desired activity. Techniques for making substitution
mutations at predetermined sites in DNA having a known sequence are well known,
for example, M13 primer mutagenesis and LAR mutagenesis. Screening of the

mutants is done using assays of CA protein activities.

[0130] Amino acid substitutions are typically of single residues; insertions usually

will be on the order of from about 1 to 20 amino acids, although considerably larger
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insertions may be tolerated. Deletions range from about 1 to about 20 residues,

although in some cases deletions may be much larger.

[0131] Substitutions, deletions, insertions or any combination thereof may be used
to arrive 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 certain circumstances. When small alterations in the characteristics of the CA

protein are desired, substitutions are generally made in accordance with the following

chart:

Chart 1

Original Residue Exemplary Substitutions
Ala Ser

Arg Lys

Asn Gln, His

Asp Glu

Cys Ser

Gln Asn

Glu Asp

Gly Pro

His Asn, Gln

Ile Leu, Val

Leu Tle, Val

Lys Arg, Gln, Glu
Met Leu, Ile

Phe Met, Leu, .Tyr
Ser Thr

Thr Ser

Trp TYyY

Tvr Trp, Phe

Val Ile, Leu

[0132] Substantial changes in function or immunological identity are made by
selecting substitutions that are less conservative than those shown in Chart I. For
example, substitutions may be made full length to more significantly affect one or
more of the following: the structure of the polypeptide backbone in the area of the
alteration (e.g., the alpha-helical or beta-sheet structure); the charge or hydrophobicity

of the molecule at the target site; and the bulk of the side chain. The substitutions
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which in general are expected to produce the greatest changes in the polypeptide's
properties are those in which (a) a hydrophilic residue, e.g. seryl or threonyl is
substituted for (or by) a hydrophobic residue, e.g. leucyl, isoleucyl, phenylalanyl,
valyl or alanyl; (b) a cysteine or proline is substituted for (or by) any other residue; (c)
a residue having an 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.

[0133] The variants typically exhibit the same qualitative biological activity and
will elicit the same immune response as the naturally-occurring analogue, although
variants also are selected to modify the characteristics of the CA proteins as needed.
Alternatively, the variant may be designed such that the biological activity of the CA
protein is altered. For example, glycosylation sites may be altered or removed,

dominant negative mutations created, etc.

[0134] 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 a CA polypeptide with an organic
derivatizing agent that is capable of reacting with selected side chains or the N-or C-
terminal residues of a CA polypeptide. Derivatization with bifunctional agents is
useful, for instance, for crosslinking CA polypeptides to a water-insoluble support
matrix or surface for use in the method for purifying anti-CA antibodies or screening
assays, as is more fully described below. Commonly used crosslinking agents include,
e.g., 1,1-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxysuccinimide
esters, for example, esters with 4-azidosalicylic acid, homobifunctional imidoesters,
including disuccinimidyl esters such as 3,3'-dithiobis(succinimidylpropionate),
bifunctional maleimides such as bis-N-maleimido-1,8-octane and agents such as

methyl-3-[(p-azidophenyl)dithio]propioimidate.

[0135] Other modifications include deamidation of glutaminyl and asparaginyl
residues to the corresponding glutamyl and aspartyl residues, respectively,
hydroxylation of proline and lysine, phosphorylation of hydroxyl groups of seryl,
threonyl or tyrosyl residues, methylation of the a-amino groups of lysine, arginine,

and histidine side chains [T.E. Creighton, Proteins: Structure and Molecular
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Properties, W.H. Freeman & Cd., San Francisco, pp. 79-86 (1983)], acetylation of the

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

[0136] Another type of covalent modification of the CA polypeptide included
within the scope of this invention comprises altering the native glycosylation pattern
of the polypeptide. "Altering the native glycosylation pattern” is intended for purposes
herein to mean deleting one or more carbohydrate moieties found in native sequence
CA polypeptide, and/or adding one or more glycosylation sites that are not present in

the native sequence CA polypeptide.

[0137] Addition of glycosylation sites to CA polypeptides may be accomplished by
altering the amino acid sequence thereof. The alteration may be made, for example,
by the addition of, or substitution by, one or more serine or threonine residues to the
native sequence CA polypeptide (for O-linked glycosylation sites). The CA amino

* acid sequence may optionally be altered through changes at the DNA level,
particularly by mutating the DNA encoding the CA polypeptide at preselected bases

such that codons are generated that will translate into the desired amino acids.

[0138] Another means of increasing the number of carbohydrate moieties on the
CA polypeptide is by chemical or enzymatic coupling of glycosides to thé
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).

[0139] Removal of carbohydrate moieties present on the CA polypeptide may be
accomplished chemically or enzymatically or by mutational substitution of codons
encoding for amino acid residues that serve as targets for glycosylation. Chemical
deglycosylation techniques are known in the art and described, for instance, by
Hakimuddin, et al., Arch. Biochem. Biophys., 259:52 (1987) and by Edge et al., Anal.
Biochem., 118:131 (1981). Enzymatic cleavage of carbohydrate moieties on
polypeptides can be achieved by the use of a variety of endo-and exo-glycosidases as
described by Thotakura et al., Meth. Enzymol., 138:350 (1987).

[0140] Another type of covalent modification of CA comprises 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.
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[0141] CA polypeptides of the present invention may also be modified in a way to
form chimeric molecules comprising a CA polypeptide fused to another, heterologous
polypeptide or amino acid sequence. In one embodiment, such a chimeric molecule
comprises a fusion of a CA polypeptide with a tag polypeptide that provides an
epitope to which an anti-tag antibody can selectively bind. The epitope tag is
generally placed at 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 a 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 matrix that binds to the epitope tag. In an alternative embodiment, the
chimeric molecule may comprise a fusion of a CA polypeptide with an
immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of

the chimeric molecule, such a fusion could be to the Fc region of an IgG molecule.

[0142] Various tag polypeptides and their respective antibodies are well known in
the art. Examples include poly-histidine (poly-his) or poly-histidine-glycine (poly-his-
gly) tags; the flu HA tag polypeptide and its antibody 12CAS5 [Field et al., Mol. Cell.
Biol., 8:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 6E10, G4, B7 and 9E10
antibodies thereto [Evan et al., Molecular and Cellular Biology, 5:3610-3616 (1985)];
and the Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et
al., Protein Engineering, 3(6):547-553 (1990)]. Other tag polypeptides include the
Flag-peptide [Hopp et al., BioTechnology, 6:1204-1210 (1988)]; the KT3 epitope
peptide [Martin et al., Science, 255:192-194 (1992)]; tubulin epitope peptide [Skinner
et al., J. Biol. Chem., 266:15163-15166 (1991)]; and the T7 gene 10 protein peptide
tag [Lutz-Freyermuth et al., Proc. Natl. Acad. Sci. USA, 87:6393-6397 (1990)].

[0143] 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. As is generally known in the art, preferred PCR primers are from about

15 to about 35 nucleotides in length, with from about 20 to about 30 being preferred,
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and may contain inosine as needed. The conditions for the PCR reaction are well

known in the art.

[0144] 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.

[0145] CA proteins may also be identified as being encoded by CA nucleic acids.
Thus, CA proteins are encoded by nucleic acids that will hybridize to the sequences of

the sequence listings, or their complements, as outlined herein.

CA antigens and antibodies thereto

[0146] In one embodiment, the invention provides CA specific antibodies. In a
preferred embodiment, when the CA protein is to be used to generate antibodies, for
example for immunotherapy, the CA protein should share at least one epitope or
determinant with the full-length protein. By "epitope" or "determinant” herein is
meant a portion of a protein that will generate and/or bind an antibody or T-cell
receptor in the context of MHC. Thus, in most instances, antibodies made to a smaller
CA protein will be able to bind to the full-length protein. In a preferred embodiment,
the epitope is unique; that is, antibodies generated to a unique epitope show little or

no cross-reactivity.

[0147] Any polypeptide sequence encoded by the CA polynucleotide sequences
may be analyzed to determine certain preferred regions of the polypeptide. Regions of
high antigenicity are determined from data by DNASTAR analysis by choosing
values that represent regions of the polypeptide that are likely to be exposed on the
surface of the polypeptide in an environment in which antigen recognition may occur
in the process of initiation of an immune response. For example, the amino acid
sequence of a polypeptide encoded by a CA polynucleotide sequence may be
analyzed using the default parameters of the DNASTAR computer algorithm
(DNASTAR, Inc., Madison, Wis.; http://www.dnastar.com/).

[0148] Polypeptide features that may be routinely obtained using the DNASTAR
computer algorithm include, but are not limited to, Garnier-Robson alpha-regions,
beta-regions, turn-regions, and coil-regions (Garnier et al. J. Mol. Biol., 120: 97
(1978)); Chou-Fasman alpha-regions, beta-regions, and turn-regions (Adv. in
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Enzymol., 47:45-148 (1978)); Kyte-Doolittle hydrophilic regions and hydrophobic
regions (J. Mol. Biol., 157:105-132 (1982)); Eisenberg alpha- and beta-amphipathic
regions; Karplus-Schulz flexible regions; Emini surface-forming regions (J. Virol.,
55(3):836-839 (1985)); and Jameson-Wolf regions of high antigenic index (CABIOS,
4(1):181-186 (1988)). Kyte-Doolittle hydrophilic regions and hydrophobic regions,
Emini surface-forming regions, and Jameson-Wolf regions of high antigenic index
(i.e., containing four or more contiguous amino acids having an antigenic index of
greater than or equal to 1.5, as identified using the default parameters of the Jameson-
Wolf program) can routinely be used to determine polypeptide regions that exhibit a
high degree of potential for antigenicity. One approach for preparing antibodies to a
protein is the selection and preparation of an amino acid sequence of all or part of the
protein, chemically synthesizing the sequence and injecting it into an appropriate
animal, typically a rabbit, hamster or a mouse. Oligopeptides can be selected as
candidates for the production of an antibody to the CA protein based upon the
oligopeptides lying in hydrophilic regions, which are thus likely to be exposed in the
mature protein. Additional oligopeptides can be determined using, for example, the
Antigenicity Index, Welling, G.W. et al., FEBS Lett. 188:215-218 (1985),

incorporated herein by reference.

[0149] In one embodiment, the term “antibody” includes antibody fragments, as are
known in the art, including Fab, Fab,, 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.

[0150] Methods of preparing polyclonal antibodies are known to the skilled artisan.
Polyclonal antibodies can be raised in a mammal, for example, by one or more
injections of an immunizing agent and, if desired, an adjuvant. Typically, the
immunizing agent and/or adjuvant will be injected in the mammal by multiple
subcutaneous or intraperitoneal injections. The immunizing agent may include a
protein encoded by a nucleic acid of the figures or fragment thereof or a fusion
protein thereof. It may be useful to conjugate the immunizing agent to a protein
known to be immunogenic in the mammal being immunized. Examples of such
immunogenic proteins include but are not limited to keyhole limpet hemocyanin,
serum albumin, bovine thyroglobulin, and soybean trypsin inhibitor. Examples of

adjuvants that may be employed include Freund's complete adjuvant and MPL-TDM

49



WO 2006/038955 PCT/US2005/025835

adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). The
immunization protocol may be selected by one skilled in the art without undue

experimentation.

[0151] The antibodies may, alternatively, be monoclonal antibodies. 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 typically immunized with an immunizing
agent to elicit lymphocytes that produce or are capable of producing antibodies that
will specifically bind to the immunizing agent. Alternatively, the lymphocytes may be
jmmunized in vitro. The immunizing agent will typically include a polypeptide
encoded by a nucleic acid of Tables 1-7, or fragment thereof or a fusion protein
thereof. Generally, either peripheral blood Iymphocytes ("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, to
form a hybridoma cell (Goding, Monoclonal Antibodies: Principleé and Practice,
Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually transformed
mammalian 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 growth or survival of the unfused, immortalized cells. For example, if
the parental cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase
(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.

[0152] Monoclonal antibody technology is used in implementing research,
diagnosis and therapy. Monoclonal antibodies are used in radioimmunoassays,
enzyme-linked immunosorbent assays, immunocytopathology, and flow cytometry for
in vitro diagnosis, and in vivo for diagnosis and immunotherapy of human disease.
Waldmann, T. A. (1991) Science 252:1657-1662. In particular, monoclonal antibodies
have been widely applied to the diagnosis and therapy of cancer, wherein it is

desirable to target malignant lesions while avoiding normal tissue. See, e.g., U.S. Pat.
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Nos. 4,753,894 to Frankel, et al.; 4,938,948 to Ring et al.; and 4,956,453 to Bjorn et

al.

[0153] In one embodiment, the antibodies are bispecific antibodies. Bispecific
antibodies are monoclonal, preferably human or humanized, antibodies that have
binding specificities for at least two different antigens. A number of "humanized"
antibody molecules comprising an antigen-binding site derived from a non-human
immunoglobulin have been described, including chimeric antibodies having rodent V
regions and their associated CDRs fused to human constant domains (Winter et al.
(1991) Nature 349:293-299; Lobuglio et al. (1989) Proc. Nat. Acad. Sci. USA
86:4220-4224; Shaw et al. (1987) J Immunol. 138:4534-4538; and Brown et al.
(1987) Cancer Res. 47:3577-3583), rodent CDRs grafted into a human supporting FR
prior to fusion with an appropriate human antibody constant domain (Riechmann et
al. (1988) Nature 332:323-327; Verhoeyen et al. (1988) Science 239:1534-1536; and
Jones et al. (1986) Nature 321:522-525), and rodent CDRs supported by
recombinantly veneered rodent FRs (European Patent Publication No. 519,596,
published Dec. 23, 1992). These "humanized" molecules are designed to minimize
unwanted immunological response toward rodent antihuman antibody molecules
which limits the duration and effectiveness of therapeutic applications of those
moieties in human recipients. In the present case, one of the binding specificities is for
a protein encoded by a nucleic acid of Tables 1-7, or a fragment thereof, the other one
is for any other antigen, and preferably for a cell-surface protein or receptor or

receptor subunit, preferably one that is tumor specific.

[0154] 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 addition
of anti-CA antibodies (either polyclonal or preferably monoclonal) to CA (or cells
containing CA) may reduce or eliminate the CA activity. Generally, at least a 25%
decrease in activity is preferred, with at least about 50% being particularly preferred

and about a 95-100% decrease being especially preferred.

[0155] In a preferred embodiment the antibodies to the CA proteins are humanized
antibodies. “Humanized” antibodies refer to a molecule having an antigen binding site
that is substantially derived from an immunoglobulin from a non-human species and
the remaining immunoglobulin structure of the molecule based upon the structure

and/or sequence of a human immunoglobulin. The antigen binding site may comprise
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either complete variable domains fused onto constant domains or only the
complementarity determining regions (CDRs) grafted onto appropriate framework
regions in the variable domains. Antigen binding sites may be wild type or modified
by one or more amino acid substitutions, e.g., modified to resemble human
immunoglobulin more closely. Alternatively, a humanized antibody may be derived
from a chimeric antibody that retains or substantially retains the antigen-binding
properties of the parental, non-human, antibody but which exhibits diminished
immunogenicity as compared to the parental antibody when administered to humans.
The phrase “chimeric antibody,” as used herein, refers to an antibody containing
sequence derived from two different antibodies (see, e.g., U.S. Patent No. 4,816,567)
that typically originate from different species. Typically, in these chimeric antibodies,
the variable region of both light and heavy chains mimics the variable regions of
antibodies derived from one species of mammals, while the constant portions are
homologous to the sequences in antibodies derived from another. Most typically,
chimeric antibodies comprise human and murine antibody fragments, generally
human constant and mouse variable regions. Humanized antibodies include human
immunoglobulins (recipient antibody) in which residues form a complementary
determining region (CDR) of the recipient are replaced by residues from a CDR of a
non-human species (donor antibody) such as mouse, rat or rabbit having the desired
specificity, affinity and capacity. In some instances, Fv framework residues of the
human immunoglobulin are replaced by corresponding non-human residues.
Humanized antibodies may also comprise residues that are found neither in the
recipient antibody nor in the imported CDR or framework sequences. In general, the
humanized antibody will comprise substantially all 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 (Fc), typically that of a human immunoglobulin
(Jones et al., Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-329
(1988); and Presta, Curr. Op. Struct. Biol., 2:593-596 (1992)). One clear advantage to
such chimeric forms is that, for example, the variable regions can conveniently be
derived from presently known sources using readily available hybridomas or B cells

from non human host organisms in combination with constant regions derived from,
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for example, human cell preparations. While the variable region has the advantage of
ease of preparation, and the specificity is not affected by its source, the constant
region being human, is less likely to elicit an immune response from a human subject
when the antibodies are injected than would the constant region from a non-human

source. However, the definition is not limited to this particular example.

[0156] Because humanized antibodies are far less immunogenic in humans than
the parental mouse monoclonal antibodies, they can be used for the treatment of
humans with far less risk of anaphylaxis. Thus, these antibodies may be preferred in
therapeutic applications that involve in vivo administration to a human such as, e.g.,
use as radiation sensitizers for the treatment of neoplastic disease or use in methods to
reduce the side effects of, e.g., cancer therapy. Methods for humanizing non-human
antibodies are well known in the art. Generally, a humanized antibody has one or
more amino acid residues introduced into it from a source that is non-human. These
non-human amino acid residues are often referred to as import residﬁes, which are
typically taken from an import variable domain. Humanization can be essentially
performed following the method of Winter and co-workers (Jones et al., Nature
321:522-525 (1986); Riechmann et al., Nature 332:323-327 (1988); Verhoeyen et al.,
Science 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for
the corresponding sequences of a human antibody. Accordingly, such humanized
antibodies are chimeric antibodies (U.S. Patent No. 4,816,567), wherein substantially
less than an intact human variable domain has been substituted by the corresponding
sequence from a non-human species. In practice, humanized antibodies are typically
human antibodies in which some CDR residues and possibly some FR residues are

substituted by residues from analogous sites in rodent antibodies.

[0157] Human antibodies 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 Boerner et al., J. Immunol., 147(1):86-95 (1991)]. Humanized
antibodies may be achieved by a variety of methods including, for example: (1)
grafting the non-human complementarity determining regions (CDRs) onto a human

framework and constant region (a process referred to in the art as “humanizing”), or,
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alternatively, (2) transplanting the entire non-human variable domains, but “cloaking”
them with a human-like surface by replacement of surface residues (a process referred
to in the art as “veneering”). In the present invention, humanized antibodies will
include both “humanized” and “veneered” antibodies. Similarly, human antibodies
can be made by introducing human immunoglobulin loci into transgenic animals, e.g.,
mice in which the endogenous immunoglobulin genes have been partially or
completely inactivated. Upon challenge, human antibody production is observed,
which closely resembles that seen in humans in all respects, including gene
rearrangement, assembly, and antibody repertoire. This approach is described, for
example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126, 5,633,425;
5,661,016, and in the following scientific publications: Marks et al., Bio/Technology
10, 779-783 (1992); Lonberg et al., Nature 368 856-859 (1994); Morrison, Nature
368, 812-13 (1994); Fishwild et al., Nature Biotechnology 14, 845-51 (1996);

| Neuberger, Nature Biotechnology 14, 826 (1996); Lonberg and Huszar, Intern. Rev.
Immunol. 13 65-93 (1995); Jones et al., Nature 321:522-525 (1986); Morrison et al.,

_ Proc. Natl. Acad. Sci, US.A., 81 :6851-6855 (1984); Morrison and Oi, Adv. Immunol.,

44:65-92 (1988); Verhoeyer et al., Science 239:1534-1536 (1988); Padlan, Molec.

Immun. 28:489-498 (1991); Padlan, Molec. Immunol. 31(3):169-217 (1994); and

Kettleborough, C.A. et al., Protein Eng. 4(7):773-83 (1991) each of which is

incorporated herein by reference.

[0158] The phrase “complementarity determining region” refers to amino acid
sequences which together define the binding affinity and specificity of the natural Fv
region of a native immunoglobulin binding site. See, e.g., Chothia et al., J. Mol. Biol.
196:901-917 (1987); Kabat et al., U.S. Dept. of Health and Human Services NIH
Publication No. 91-3242 (1991). The phrase “constant region” refers to the portion of
the antibody molecule that confers effector functions. In the present invention, mouse
constant regions are substituted by human constant regions. The constant regions of
the subject humanized antibodies are derived from human immunoglobulins. The
heavy chain constant region can be selected from any of the five isotypes: alpha,
delta, epsilon, gamma or mu. One method of humanizing antibodies comprises
aligning the non-human heavy and light chain sequences to human heavy and light
chain sequences, selecting and replacing the non-human framework with a human

framework based on such alignment, molecular modeling to predict the conformation
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of the humanized sequence and comparing to the conformation of the parent antibody.
This process is followed by repeated back mutation of residues in the CDR region that
disturb the structure of the CDRs until the predicted conformation of the humanized
sequence model closely approximates the conformation of the non-human CDRs of
the parent non-human antibody. Such humanized antibodies may be further
derivatized to facilitate uptake and clearance, e.g, via Ashwell receptors. See, e.g.,

U.S. Patent Nos. 5,530,101 and 5,585,089 which are incorporated herein by reference.

[0159] Humanized antibodies to CA polypeptides can also be produced using
transgenic animals that are engineered to contain human immunoglobulin loci. For
example, WO 98/24893 discloses transgenic animals having a human Ig locus
wherein the animals do not produce functional endogenous immunoglobulins due to
the inactivation of endogenous heavy and light chain loci. WO 91/10741 also
discloses transgenic non-primate mammalian hosts capable of mounting an immune
response to an immunogen, wherein the antibodies have primate constant and/or
variable regions, and wherein the endogenous immunoglobulin-encoding loci are
substituted or inactivated. WO 96/30498 discloses the use of the Cre/Lox system to
modify the immunoglobulin locus in a mammal, such as to replace all or a portion of
the constant or variable region to form a modified antibody molecule. WO 94/02602
discloses non-human mammalian hosts having inactivated endogenous Ig loci and
functional human Ig loci. U.S. Patent No. 5,939,598 discloses methods of making
transgenic mice in which the mice lack endogenous heavy chains, and express an
exogenous immunoglobulin locus comprising one or more xenogeneic constant

regions.

[0160] Using a transgenic animal described above, an immune response can be
produced to a selected antigenic molecule, and antibody-producing cells can be
removed from the animal and used to produce hybridomas that secrete human
monoclonal antibodies. Immunization protocols, adjuvants, and the like are known in
the art, and are used in immunization of, for example, a transgenic mouse as described
in WO 96/33735. The monoclonal antibodies can be tested for the ability to inhibit or

neutralize the biological activity or physiological effect of the corresponding protein.

[0161] In the present invention, CA polypeptides of the invention and variants
thereof are used to immunize a transgenic animal as described above. Monoclonal

antibodies are made using methods known in the art, and the specificity of the
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antibodies is tested using isolated CA polypeptides. Methods for preparation of the
human or primate CA or an epitope thereof include, but are not limited to chemical
synthesis, recombinant DNA techniques or isolation from biological samples.
Chemical synthesis of a peptide can be performed, for example, by the classical
Merrifeld method of solid phase peptide synthesis (Merrifeld, J. Am. Chem. Soc.
85:2149, 1963 which is incorporated by reference) or the FMOC strategy on a Rapid
Automated Multiple Peptide Synthesis system (E. I. du Pont de Nemours Company,
Wilmington, DE) (Caprino and Han, J. Org. Chem. 37:3404, 1972 which is

incorporated by reference).

[0162] Polyclonal antibodies can be prepared by immunizing rabbits or other
animals by injecting antigen followed by subsequent boosts at appropriate intervals.
The animals are bled and sera assayed against purified CA proteins usually by ELISA
or by bioassay based upon the ability to block the action of CA proteins. When using
avian species, e.g., chicken, turkey and the like, the antibody can be isolated from the
yolk of the egg. Monoclonal antibodies can be prepared after the method of Milstein
and Kohler by fusing splenocytes from immunized mice with continuously replicating
tumor cells such as myeloma or lymphoma cells. (Milstein and Kohler, Nature
256:495-497, 1975; Gulfre and Milstein, Methods in Enzymology: Immunochemical
Techniques 73:1-46, Langone and Banatis eds., Academic Press, 1981 which are
incorporated by reference). The hybridoma cells so formed are then cloned by
limiting dilution methods and supernates assayed for antibody production by ELISA,
RIA or bioassay.

[0163] The unique ability of antibodies to recognize and specifically bind to target
proteins provides an approach for treating an overexpression of the protein. Thus,
another aspect of the present invention provides for a method for preventing or
treating diseases involving overexpression of a CA polypeptide by treatment of a

patient with specific antibodies to the CA protein.

[0164] Specific antibodies, either polyclonal or monoclonal, to the CA proteins can
be produced by any suitable method known in the art as discussed above. For
example, murine or human monoclonal antibodies can be produced by hybridoma
technology or, alternatively, the CA proteins, or an immunologically active fragment
thereof, or an anti-idiotypic antibody, or fragment thereof can be administered to an

animal to elicit the production of antibodies capable of recognizing and binding to the
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CA proteins. Such antibodies can be from any class of antibodies including, but not
limited to IgG, IgA, IgM, IgD, and IgE or in the case of avian species, IgY and from

any subclass of antibodies.

[0165] By immunotherapy is meant treatment of a cancer with an antibody raised
against a CA protein. As used herein, immunotherapy can be passive or active.
Passive immunotherapy as defined herein is the passive transfer of antibody to a
recipient (patient). Active immunization is the induction of antibody and/or T-cell
responses in a recipient (patient). Induction of an immune response is the result of
providing the recipient with an antigen to which antibodies are raised. As appreciated
by one of ordinary skill in the art, the antigen may be provided by injecting a
polypeptide against which antibodies are desired to be raised into a recipient, or
contacting the recipient with a nucleic acid capable of expressing the antigen and

under conditions for expression of the antigen.

[0166] In a preferred embodiment, oncogenes which encode secreted growth
factors may be inhibited by raising antibodies against CA proteins that are secreted
proteins as described above. Without being bound by theory, antibodies used for
treatment, bind and prevent the secreted protein from binding to its receptor, thereby

inactivating the secreted CA protein.

[0167] In another preferred embodiment, the CA protein to which antibodies are
raised is a transmembrane protein. Without being bound by theory, antibodies used
for treatment, bind the extracellular domain of the CA protein and prevent it from
binding to other proteins, such as circulating ligands or cell-associated molecules. The
antibody may cause down-regulation of the transmembrane CA protein. As will be
appreciated by one of ordinary skill in the art, the antibody may be a competitive,
non-competitive or uncompetitive inhibitor of protein binding to the extracellular
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 antibody may also sensitize the cell to
cytotoxic agents, including, but not limited to TNF-o, TNF-, IL-1, INF-y and IL-2,
or chemotherapeutic agents including SFU, 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
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thereby mediating cytotoxicity. Thus, cancers may be treated by administering to a

patient antibodies directed against the transmembrane CA protein.

[0168] In another preferred embodiment, the antibody is conjugated to a
therapeutic moiety. In one aspect the therapeutic moiety is a small molecule that
modulates the activity of the CA protein. In another aspect 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 cancer.

[0169] In a preferred embodiment, the therapeutic moiety-may also be a cytotoxic
agent. In this method, radioisotopes, natural toxins, chemotherapy agents, or other
substances (such as biological response modifiers) are chemically linked or
conjugated to a monoclonal antibody to form "immunoconjugates” and
"immunotoxins" which target the cytotoxic agent to tumor tissue or cells resulting in a
reduction in the number of afflicted cells, thereby reducing symptoms associated with
cancers, including lymphoma. Cytotoxic agents are numerous and varied and include,
but are not limited to, cytotoxic drugs or toxins or active fragments of such toxins.
Suitable toxins and their corresponding fragments include diphtheria A chain,
exotoxin A chain, ricin A chain, abrin A chain, curcin, crotin, phenomycin, enomycin
and the like. Cytotoxic agents also include radiochemicals made by conjugating
radioisotopes to antibodies raised against CA proteins, or binding of a radionuclide to
a chelating agent that has been covalently attached to the antibody. Targeting the
therapeutic moiety to transmembrane CA proteins not only serves to increase the local
concentration of therapeutic moiety in the cancer of interest, i.e., lymphoma, but also
serves to reduce deleterious side effects that may be associated with the therapeutic
moiety. A number of investigators have used monoclonal antibodies as carriers of
cytotoxic substances in attempts to selectively direct those agents to malignant tissue.
More particularly, a number of monoclonal antibodies have been conjugated to toxins
such as ricin, abrin, diphtheria toxin and Pseudomonas exotoxin or to enzymatically
active portions (A chains) thereof via heterobifunctional agents. See, e.g., U.S. Pat.
No. 4,753,894 to Frankel et al.; Nevelle, et al. (1982) Immunol Rev 62:75-91; Ross et
al. (1980) Eur. J Biochem 104; Vitteta et al. (1982) Immunol Rev 62:158-183; Raso et
al. (1982) Cancer Res 42:457-464, and Trowbridge et al. (1981) Nature 294:171-173.
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[0170] In another preferred embodiment, the CA protein against which the
antibodies are raised is an intracellular protein. In this case, the antibody may be
conjugated to a protein that facilitates entry into the cell. In one case, the antibody
enters the cell by endocytosis. In another embodiment, a nucleic acid encoding the
antibody is administered to the individual or cell. Moreover, wherein the CA protein
can be targeted within a cell, e.g., the nucleus, an antibody thereto contains a signal

for that target localization, e.g., a nuclear localization signal.

[0171] 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 10#-10° M, with a preferred range being 107-10?
M.

[0172] In a preferred embodiment, the CA protein is purified or isolated after
expression. CA proteins may be isolated or purified in a variety of ways known to
those skilled in the art depending on what other components are present in the sample.
Standard purification methods include electrophoretic, molecular, immunological and
chromatographic techniques, including ion exchange, hydrophobic, affinity, and
reverse-phase HPLC chromatography, and chromatofocusing. For example, the CA
protein may be purified using a standard anti-CA antibody column. Ultrafiltration and
diafiltration techniques, in conjunction with protein concentration, are also useful. For
general guidance in suitable purification techniques, see Scopes, R., Protein
Purification, Springer-Verlag, NY (1982). The degree of purification necessary will
vary depending on the use of the CA protein. In some instances no purification will be

necessary.

Detection of cancer phenotype

[0173] Once expressed and purified if necessary, the CA proteins and nucleic acids
are useful in a number of applications. In one aspect, the expression levels of genes
are determined for different cellular states in the cancer phenotype; that is, the
expression levels of genes in normal tissue and in cancer tissue (and in some cases,
for varying severities of lymphoma that relate to prognosis, as outlined below) are
evaluated to provide expression profiles. An expression profile of a particular cell
state or point of development is essentially a “fingerprint” of the state; while two

states may have any particular gene similarly expressed, the evaluation of a number of
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genes simultaneously allows the generation of a gene expression profile that is unique
to the state of the cell. By comparing expression profiles of cells in different states,
information regarding which genes are important (including both up- and down-
regulation of genes) in each of these states is obtained. Then, diagnosis may be done
or confirmed: does tissue from a particular patient have the gene expression profile of

normal or cancer tissue.

[0174] “Differential expression,” or equivalents used herein, refers to both
qualitative as well as quantitative differences in the temporal and/or cellular
expression patterns of genes, within and among the cells. Thus, a differentially
expressed gene can qualitatively have its expression altered, including an activation or
inactivation, in, for example, normal versus cancer tissue. That is, genes may be
turned on or turned off in a particular state, relative to another state. As is apparent to
the skilled artisan, any comparison of two or more states can be made. Such a
qualitatively regulated gene will exhibit an expression pattern within a state or cell
type which is detectable by standard techniques 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 up-
regulated, resulting in an increased amount of transcript, or down-regulated, resulting
in a decreased amount of transcript. 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 at least about 50%, more
preferably at least about 100%, more preferably at least about 150%, more preferably,
at least about 200%, with from 300 to at least 1000% being especially preferred.

[0175] As will be appreciated by those in the art, this may be done by evaluation at
either the gene transcript, or the protein level; that is, the amount of gene expression
may be monitored using nucleic acid probes to the DNA or RNA equivalent of the
gene transcript, and the quantification of gene expression levels, or, alternatively, the
final gene product itself (protein) can be monitored, for example through the use of

antibodies to the CA protein and standard immunoassays (ELISAs, etc.) or other
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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 cancer phenotype, i.e., lymphoma, can be evaluated in a diagnostic test

specific for that cancer.

[0176] In a preferred embodiment, gene expression monitoring is done and a
number of genes, i.e. an expression profile, is monitored simultaneously, although
multiple protein expression monitoring can be done as well. Similarly, these assays

may be done on an individual basis as well.

[0177] In this embodiment, the CA nucleic acid probes may be attached to biochips
as outlined herein for the detection and quantification of CA sequences in a particular
cell. The assays are done as is known in the art. As will be appreciated by those in the
art, any number of different CA sequences may be used as probes, with single
sequence assays being used in some cases, and a plurality of the sequences described
herein being used in other embodiments. In addition, while solid-phase assays are

described, any number of solution based assays may be done as well.

[0178] In a preferred embodiment, both solid and solution based assays may be .
used to detect CA sequences that are up-regulated or down-regulated in cancers as
compared to normal tissue. In instances where the CA sequence has been altered but
shows the same expression profile or an altered expression profile, the protein will be

detected as outlined herein.

[0179] In a preferred embodiment nucleic acids encoding the CA protein are
detected. Although DNA or RNA encoding the CA protein may be detected, of
particular interest are methods wherein the mRNA encoding a CA protein is detected.
The presence of mRNA in a sample is an indication that the CA gene 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 contain a detectable label, as defined herein. In
one method the mRNA is detected after immobilizing the nucleic acid to be examined
on a solid support such as nylon membranes and hybridizing the probe with the
sample. Following washing to remove the non-specifically bound probe, the label is

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

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

[0180] 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.

[0181] As described and defined herein, CA proteins find use as markers of
cancers, including lymphomas such as, but not limited to, Hodgkin’s and non-
Hodgkin's lymphoma. Detection of these proteins in putative cancer tissue or patients
allows for a determination or diagnosis of the type of cancer. Numerous methods
known to those of ordinary skill in the art find use in detecting cancers. In one
embodiment, antibodies are used to detect CA proteins. A preferred method separates
proteins from a sample or patient by electrophoresis on a gel (typically a denaturing
and reducing protein gel, but may be any other type of gel including isoelectric
focusing gels and the like). Following separation of proteins, the CA protein is
detected by immunoblotting with antibodies raised against the CA protein. Methods

of immunoblotting are well known to those of ordinary skill in the art.

[0182] In another preferred method, antibodies to the CA protein find use in in situ
imaging techniques. In this method cells are contacted with from one to many
antibodies to the CA protein(s). Following washing to remove non-specific antibody
binding, the presence of the antibody or antibodies is detected. In one embodiment the
antibody is detected by incubating with a secondary antibody that contains a
detectable label. In another method the primary antibody to the CA protein(s) contains
a detectable label. In another preferred embodiment each one of multiple primary
antibodies contains a distinct and detectable label. This method finds particular use in

simultaneous screening for a plurality of CA proteins. As will be appreciated by one

62



WO 2006/038955 PCT/US2005/025835

of ordinary skill in the art, numerous other histological imaging techniques are useful

in the invention.

[0183] In a preferred embodiment the label is detected in a fluorometer that 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.

[0184] In another preferred embodiment, antibodies find use in diagnosing cancers
from blood samples. As previously described, certain CA proteins are
secreted/circulating molecules. Blood samples, therefore, are useful as samples to be
probed or tested for the presence of secreted CA proteins. Antibodies can be used to
detect the CA proteins by any of the previously described immunoassay techniques
including ELISA, immunoblotting (Western blotting), immunoprecipitation,
BIACORE technology and the like, as will be appreciated by one of ordinary skill in
the art.

[0185] In a preferred embodiment, in situ hybridization of labeled CA nucleic acid
probes to tissue arrays is done. For example, arrays of tissue samples, including CA
tissue and/or normal tissue, are made. In situ hybridization as is known in the art can

then be done.

[0186] 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. It is further understood that the genes that indicate diagnosis may differ

from those that indicate prognosis.

[0187] 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 cancer, especially
lymphoma, severity, in terms of long term prognosis. Again, this may be done on
either a protein or gene level, with the use of genes being preferred. As above, the CA
probes are attached to biochips for the detection and quantification of CA sequences

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

Screening for CA-Targeted Drugs

[0188] In one embodiment, any of the CA sequences as described herein are used

in drug screening assays. The CA proteins, antibodies, nucleic acids, modified
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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 throughput screening techniques to allow
monitoring for expression profile genes after treatment with a candidate agent,
Zlokarnik, et al., Science 279, 84-8 (1998), Heid, et al., Genome Res., 6:986-994
(1996).

[0189] In another embodiment, the CA proteins, antibodies, nucleic acids, modified
proteins and cells containing the native or modified CA proteins are used in screening
assays. That is, the present invention provides novel methods for screening for
compositions that modulate the cancer phenotype. As above, this can be done by
screening for modulators of gene expression or for modulators of protein activity.
Similarly, this may be done on an individual gene or protein level or by evaluating the
effect of drug candidates on a “gene expression profile”. In a preferred embodiment,
the expression profiles are used, preferably in conjunction with high throughput
screening techniques to allow monitoring for expression profile genes after treatment

with a candidate agent, see Zlokarnik, supra.

[0190] Having identified the CA genes herein, a variety of assays to evaluate the
effects of agents on gene expression may be executed. In a preferred embodiment,
assays may be run on an individual gene or protein level. That is, having identified a
particular gene as aberrantly regulated in cancer, candidate bioactive agents may be
screened to modulate the gene's regulation. “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 tamor compared to normal tissue, a decrease of about four fold is
desired; a 10 fold decrease in tumor compared to normal tissue gives a 10 fold
increase in expression for a candidate agent is desired, etc. Alternatively, where the
CA sequence has been altered but shows the same expression profile or an altered

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

[0191] As will be appreciated by those in the art, this may be done by evaluation at

either the gene or the protein level; that is, the amount of gene expression may be

64



WO 2006/038955 PCT/US2005/025835

monitored using nucleic acid probes and the quantification of gene expression levels,
or, alternatively, the level of the gene product itself can be monitored, for example
through the use of antibodies to the CA protein and standard immunoassays.
Alternatively, binding and bioactivity assays with the protein may be done as outlined

below.

[0192] 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.

[0193] In this embodiment, the CA nucleic acid probes are attached to biochips as
outlined herein for the detection and quantification of CA sequences in a particular

cell. The assays are further described below.

[0194] Generally, 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 that modulates a particular type of cancer, modulates CA proteins,
binds to a CA protein, or interferes between the binding of a CA protein and an

antibody.

[0195] The term "candidate bioactive agent" or “drug candidate” or grammatical
equivalents as used herein describes any molecule, e.g., protein, oligopeptide, small
organic or inorganic molecule, polysaccharide, polynucleotide, etc., to be tested for
bioactive agents that are capable of directly or indirectly altering either the cancer
phenotype, binding to and/or modulating the bioactivity of a CA protein, or the
expression of a CA sequence, including both nucleic acid sequences and protein
sequences. In a particularly preferred embodiment, the candidate agent suppresses a
CA phenotype, for example to a normal tissue fingerprint. Similarly, the candidate
agent preferably suppresses a severe CA phenotype. Generally a plurality of assay
mixtures are run in parallel with different agent concentrations to obtain a differential
response to the various concentrations. Typically, one of these concentrations serves

as a negative control, i.e., at zero concentration or below the level of detection.

[0196] In one aspect, a candidate agent will neutralize the effect of a 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.
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[0197] Candidate agents encompass numerous chemical classes, though typically
they are organic or inorganic molecules, preferably small organic compounds having
a molecular weight of more than 100 and less than about 2,500 Daltons. Preferred
small molecules are less than 2000, or less than 1500 or less than 1000 or less than
500 D. Candidate agents comprise functional groups necessary for structural
interaction with proteins, particularly hydrogen bonding, and typically include at least
an amine, carbonyl, hydroxyl or carboxyl 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.

[0198] Candidate agents are obtained from a wide variety of sources including
libraries of synthetic or natural compounds. For example, numerous means are
available for random and directed synthesis of a wide variety of organic compounds
and biomolecules, including expression of randomized oligonucleotides.

~ Alternatively, libraries of natural compounds in the form of bacterial, fungal, plant
and animal extracts are available or readily produced. Additionally, natural or
synthetically produced libraries and compounds are readily modified through
conventional chemical, physical and biochemical means. Known pharmacological
agents may be subjected to directed or random chemical modifications, such as

acylation, alkylation, esterification, or amidification to produce structural analogs.

[0199] In one embodiment, the candidate bioactive agents are proteins. By
“protein” herein is meant at least two covalently attached amino acids, which includes
proteins, polypeptides, oligopeptides and peptides. The protein may be made up of
naturally occurring amino acids and peptide bonds, or synthetic peptidomimetic
structures. Thus "amino acid", or "peptide residue"”, as used herein means both
naturally occurring and synthetic amino acids. For example, homo-phenylalanine,
citrulline and norleucine 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
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occurring side chains are used, non-amino acid substituents may be used, for example

to prevent or retard in vivo degradations.

[0200] In a preferred embodiment, the candidate bioactive agents are naturally
occurring proteins or fragments of naturally occurring proteins. Thus, for example,
cellular extracts containing proteins, or random or directed digests of proteinaceous
cellular extracts, may be used. In this way libraries of prokaryotic and eukaryotic
proteins may be made for screening in the methods of the invention. Particularly
preferred in this embodiment are libraries of bacterial, fungal, viral, and mammalian
proteins, with the latter being preferred, and human proteins being especially

preferred.

[0201] In another preferred embodiment, the candidate bioactive agents are
peptides of from about 5 to about 30 amino acids, with from about 5 to about 20
amino acids being preferred, and from about 7 to about 15 being particularly
preferred. The peptides may be digests of naturally occurring proteins as is outlined
above, random peptides, or “biased” random peptides. By “randomized” or
grammatical equivalents herein is meant that each nucleic acid and peptide consists of
essentially random nucleotides and amino acids, respectively. Since generally these
random peptides (or nucleic acids, discussed below) are chemically synthesized, they
may incorporate any nucleotide or amino acid at any position. The synthetic process
can be designed to 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 bioactive proteinaceous agents.

[0202] In one embodiment, the library is fully randomized, with no sequence
preferences or constants at any position. In a preferred embodiment, the library is
biased. That is, some positions within the sequence are either held constant, or are
selected from a limited number of possibilities. For example, in a preferred
embodiment, the nucleotides or amino acid residues are randomized within a defined
class, for example, of hydrophobic amino acids, hydrophilic residues, sterically biased
(either small or large) residues, towards the creation of nucleic acid binding domains,
the creation of cysteines, for cross-linking, prolines for SH-3 domains, serines,

threonines, tyrosines or histidines for phosphorylation sites, etc., or to purines, etc.
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[0203] In one embodiment, the candidate bioactive agents are nucleic acids. As
described generally for proteins, nucleic acid candidate bioactive agents may be
naturally occurring nucleic acids, random nucleic acids, or “biased” random nucleic
acids. In another embodiment, the candidate bioactive agents are organic chemical

moieties, a wide variety of which are available in the literature.

[0204] In assays for testing alteration of the expression profile of one or more CA
genes, after the candidate agent has been added and the cells allowed to incubate for
some period of time, a nucleic acid sample containing the target sequences to be
analyzed is prepared. The target sequence is prepared using known techniques (e.g.,
converted from RNA to labeled cDNA, as described above) and added to a suitable
microarray. For example, an in vitro reverse transcription with labels covalently
attached to the nucleosides is performed. Generally, the nucleic acids are labeled with
a label as defined herein, especially with biotin-FITC or PE, Cy3 and Cy5.

[0205] 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 to the biochip comprising a
plurality of nucleic acid probes, under conditions that allow the formation of a

hybridization complex.

[0206] A variety of hybridization conditions may be used in the present invention,
including high, moderate and low stringency conditions as outlined above. The assays
are generally run under stringency conditions that allow formation of the label probe
hybridization complex only in the presence of target. Stringency can be controlled by
altering a step parameter that is a thermodynamic variable, including, but not limited
to, temperature, formamide concentration, salt concentration, chaotropic salt
concentration, pH, organic solvent concentration, etc. These parameters may also be
used to control non-specific binding, as is generally outlined in U.S. Patent No.
5,681,697. Thus it may be desirable to perform certain steps at higher stringency

conditions to reduce non-specific binding.
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[0207] 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 in the assays.
These include reagents like salts, buffers, neutral proteins, e.g. albumin, detergents,
etc which may be used to facilitate optimal hybridization and detection, and/or reduce
non-specific or background interactions. Also reagents that otherwise improve the
efficiency of the assay, such as protease inhibitors, nuclease inhibitors, 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.

[0208] Once the assay is run, the data are analyzed to determine the expression
levels, and changes in expression levels as between states, of individual genes,

forming a gene expression profile.

[0209] In a preferred embodiment, as for the diagnosis and prognosis applications,
having identified the differentially expressed gene(s) or mutated gene(s) important in
any one state, screens can be run to test for alteration of the expression of the CA
genes individually. That is, screening for modulation of regulation of expression of a
single gene can be done. Thus, for example, 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.

[0210] 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
modulate a single CA gene expression profile so as to mimic the expression of the
gene from normal tissue, a screen as described above can be performed to identify
genes that are specifically modulated in response to the agent. Comparing expression
profiles between normal tissue and agent treated CA tissue reveals genes that are not
expressed in normal tissue or CA tissue, but are expressed in agent treated tissue.
These agent specific sequences can be identified and used by any of the methods
described herein for CA genes or proteins. In particular these sequences and the

proteins they encode find use in marking or identifying agent-treated cells. In
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addition, antibodies can be raised against the agent-induced proteins and used to

target novel therapeutics to the treated CA tissue sample.

[0211] Thus, in one embodiment, a candidate agent is administered to a population
of CA cells, that thus has an associated CA expression profile. By “administration” or
“contacting” herein is meant that the candidate agent is added to the cells in such a
manner as to allow the agent to act upon the cell, whether by uptake and intracellular
action, or by action at the cell surface. In some embodiments, nucleic acid encoding a
proteinaceous candidate agent (i.e. a peptide) may be put into a viral construct such as
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.

[0212] Once the candidate agent has been administered to the cells, the cells can be
washed if desired and are allowed to incubate under preferably physiological
conditions for some period of time. The cells are then harvested and a new gene

expression profile is generated, as outlined herein.

[0213] Thus, for example, CA tissue may be screened for agents that reduce or
suppress the CA phenotype. A change in at least one gene of the expression profile
indicates that the agent has an effect on CA activity. By defining such a signature for
the CA phenotype, screens for new drug.s that alter the phenotype can be devised.
With this approach, the drug target need not be known and need not be represented in
the original expression screening platform, nor does the level of transcript for the

target protein need to change.

[0214] In a preferred embodiment, as outlined above, screens may be done on
individual genes and gene products (proteins). That is, having identified a particular
differentially expressed gene as important in a particular state, screening of
modulators of either the expression of the gene or the gene product itself can be done.
The gene products of differentially expressed genes are sometimes referred to herein
as “CA proteins” or “CAP”. The CAP may be a fragment, or alternatively, be the full-
length protein to the fragment encoded by the nucleic acids of Tables 1-7 (human
genomic sequences of SEQ ID NOS: 6, 16, 26, 40, 52, 60 and 66, and sequences of
SEQ ID NOS: 7,9, 17, 19, 21, 27, 29,41, 43, 45, 47, 53, 61, 67,69, 71 and 73
corresponding to the human mRNAs generated therefrom). In a preferred

embodiment, the CAP is selected from the human protein sequences shown in Tables
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1-7 (of SEQ ID NOS: 8, 10, 18, 20, 22, 28, 30, 42, 44, 46, 48, 54, 62, 68,70, 72 and
74). Tn another embodiment, the sequences are sequence variants as further described

herein.

[0215] Preferably, the CAP is a fragment approximately 14 to 24 amino acids in
length. 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 aid in solubility. In one embodiment, the C-terminus of the
fragment is kept as a free acid and the N-terminus is a free amine to aid in coupling,

e.g., to a cysteine.

[0216] 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.

[0217] In a preferred embodiment, screening is done to alter the biological function
of the expression product of the CA gene. Again, having identified the importance of
a gene in a particular state, screening for agents that bind and/or modulate the

biological activity of the gene product can be run as is more fully outlined below.

[0218] 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 cancer
phenotype. Thus, as will be appreciated by those in the art, there are a number of

different assays that may be run; binding assays and activity assays.

[0219] In a preferred embodiment, binding assays are done. In general, purified or
isolated gene product is used; that is, the gene products of one or more CA nucleic
acids are made. In general, this is done as is known in the art. For example, antibodies
are generated to the protein gene products, and standard immunoassays are run to
determine the amount of protein present. Alternatively, cells comprising the CA

proteins can be used in the assays.

[0220] Thus, in a preferred embodiment, the methods comprise combining a CA
protein and a candidate bioactive agent, and determining the binding of the candidate
agent to the CA protein. Preferred embodiments utilize the human or mouse CA
protein, although other mammalian proteins may also be used, for example for the
development of animal models of human disease. In some embodiments, as outlined

herein, variant or derivative CA proteins may be used.
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[0221] 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 support
may be made of any composition 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 suitable insoluble supports include microtiter plates,
arrays, membranes 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 carried

out simultaneously, using small amounts of reagents and samples.

[0222] The particular manner of binding of the composition is not crucial so long
as it is compatible with the reagents and overall methods of the invention, maintains
the activity of the composition and is nondiffusable. Preferred methods of binding
include the use of antibodies (which do not sterically block either the ligand binding
site or activation sequence when the protein is bound to the support), direct binding to
“sticky” or ionic supports, chemical crosslinking, the synthesis of the protein or agent
on the surface, etc. Following binding of the protein or agent, excess unbound
material is removed by washing. The sample receiving areas may then be blocked
through incubation with bovine serum albumin (BSA), casein or other innocuous

protein or other moiety.

[0223] In a preferred embodiment, the CA protein is bound to the support, and a
candidate bioactive agent is added to the assay. Alternatively, the candidate agent is
bound to the support and the CA protein is added. Novel binding agents include
specific antibodies, non-natural binding agents identified in screens of chemical
libraries, peptide analogs, etc. Of particular interest are screening assays for agents
that have a low toxicity for human cells. A wide variety of assays may be used for this
purpose, including labeled in vitro protein-protein binding assays, electrophoretic
mobility shift assays, immunoassays for protein binding, functional assays

(phosphorylation assays, etc.) and the like.

[0224] The determination of the binding of the candidate bioactive agent to the CA
protein may be done in a number of ways. In a preferred embodiment, the candidate

bioactive agent is labeled, and binding determined directly. For example, this may be
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done by attaching all or a portion of the CA protein to a solid support, adding a
labeled candidate agent (for example a fluorescent label), washing off excess reagent,
and determining whether the label is present on the solid support. Various blocking

and washing steps may be utilized as is known in the art.

[0225] 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, antibodies, particles such as magnetic particles,
chemiluminescers, or specific binding molecules, etc. Specific binding molecules
include pairs, such as biotin and streptavidin, 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.

[0226] In some embodiments, only one of the components is labeled. For example,
the proteins (or proteinaceous candidate agents) may be labeled at tyrosine positions
using %I, or with fluorophores. Alternatively, more than one component may be
labeled with different labels; using 1257 for the proteins, for example, and a

fluorophore for the candidate agents.

[0227] In a preferred embodiment, the binding of the candidate bioactive agent is
determined through the use of competitive binding assays. In this embodiment, the
competitor is 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.

[0228] In one embodiment, the candidate bioactive agent is labeled. Either the
candidate bioactive agent, or the competitor, or both, is added first to the protein for a
time sufficient to allow binding, if present. Incubations may be performed at any
temperature which facilitates optimal activity, typically between 4 and 40° C.
Incubation periods are selected for optimum activity, but may also be optimized to
facilitate rapid high throughput 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.
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[0229] In a preferred embodiment, the competitor is added first, followed by the
candidate bioactive agent. Displacement of the competitor is an indication that the
candidate bioactive agent is binding to the CA protein and thus is capable of binding
to, and potentially modulating, the activity of the CA protein. In this embodiment,
either component can be labeled. Thus, for example, if the competitor is labeled, the
presence of label in the wash solution indicates displacement by the agent.
Alternatively, if the candidate bioactive agent is labeled, the presence of the label on

the support indicates displacement.

[0230] In an alternative embodiment, the candidate bioactive agent is added first,
with incubation and washing, followed by the competitor. The absence of binding by
the competitor may indicate that the bioactive agent is bound to the CA protein with a
higher affinity. Thus, if the candidate bioactive agent is labeled, the presence of the
label on the support, coupled with a lack of competitor binding, may indicate that the
candidate agent is capable of binding to the CA protein.

[0231] In a preferred embodiment, the methods comprise differential screening to
identity bioactive agents that are capable of modulating the activity of the CA
proteins. In this embodiment, the methods comprise combining a CA protein and a
competitor in a first sample. A second sample comprises a candidate bioactive agent,
a CA protein and a competitor. The binding of the competitor is determined for both
samples, and a change, or difference in binding between the two samples indicates the
presence of an agent capable of binding to the CA protein and potentially modulating
its activity. That is, if the binding of the competitor is different in the second sample

relative to the first sample, the agent is capable of binding to the CA protein.

[0232] Alternatively, a preferred embodiment utilizes differential screening to
identify drug candidates that bind to the native CA protein, but cannot bind to
modified CA proteins. The structure of the CA protein may be modeled, and used in
rational drug design to synthesize agents that interact with that site. Drug candidates
that affect CA bioactivity are also identified by screening drugs for the ability ‘to

either enhance or reduce the activity of the protein.

[0233] Positive controls and negative controls may be used in the assays.
Preferably all control and test samples are performed in at least triplicate to obtain

statistically significant results. Incubation of all samples is for a time sufficient for the
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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.

[0234] A variety of other reagents may be included in the screening assays. These
include reagents like salts, neutral proteins, e.g. albumin, detergents, etc which may
be used to facilitate optimal protein-protein binding and/or reduce non-specific or
background interactions. Also reagents that otherwise improve the efficiency of the
assay, such as protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may
be used. The mixture of components may be added in any order that provides for the

requisite binding.

[0235] Screening for agents that modulate the activity of CA proteins may also be
done. In a preferred embodiment, methods for screening for a bioactive agent capable
of modulating the activity of CA proteins comprise the steps of adding a candidate
bioactive agent to a sample of CA proteins, as above, and determining an alteration in
the biological activity of CA proteins. “Modulating the activity of a CA protein”
includes an increase in activity, a decrease in activity, or a change in the type or kind
of activity present. Thus, in this embodiment, the candidate agent should both bind to
CA proteins (although this may not be necessary), and alter its biological or
biochemical activity as defined herein. The methods include both in vitro screening
methods, as are generally outlined above, and in vivo screening of cells for alterations

in the presence, distribution, activity or amount of CA proteins.

[0236] Thus, in this embodiment, the methods comprise combining a CA sample
and a candidate bioactive agent, and evaluating the effect on CA activity. By “CA
activity” or grammatical equivalents herein is meant one of the CA protein's
biological activities, including, but not limited to, its role in tumorigenesis, including
cell division, preferably in lymphatic 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 Tables 1-7. An inhibitor of CA activity is the

inhibition of any one or more CA activities.

[0237] In a preferred embodiment, the activity of the CA protein is increased; in

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

bioactive agents that are agonists may be preferred in other embodiments.

[0238] In a preferred embodiment, the invention provides methods for screening
for bioactive agents capable of modulating the activity of a CA protein. The methods
comprise adding a candidate bioactive agent, as defined above, to a cell comprising
CA proteins. 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 is tested on a plurality of cells.

[0239] In one aspect, the assays are evaluated in the presence or absence or
previous or subsequent exposure of physiological signals, for example hormones,
antibodies, peptides, antigens, cytokines, growth factors, action potentials,
pharmacological agents including chemotherapeutics, radiation, carcinogenics, Or
other cells (i.e. cell-cell contacts). In another example, the determinations are

determined at different stages of the cell cycle process.

[0240] In this way, bioactive agents are identified. Compounds with
pharmacological activity are able to enhance or interfere with the activity of the CA

protein.

Applications of the invention

[0241] In one embodiment, a method of inhibiting cancer cell division is provided.
In another embodiment, a method of inhibiting tumor growth is provided. In a further

embodiment, methods of treating cells or individuals with cancer are provided.

[0242] The method comprises administration of a cancer inhibitor. In particular
embodiments, the cancer inhibitor is an antisense molecule, a pharmaceutical
composition, a therapeutic agent or small molecule, or a monoclonal, polyclonal,
chimeric or humanized antibody. In particular embodiments, a therapeutic agent is

coupled with a an antibody, preferable a monoclonal antobody.

[0243] In other embodiments, methods for detection or diagnosis of cancer cells in
an individual are provided. In particular embodiments, the diagnostic/detection agent
is a small molecule that pereferentially binds to a CAP according to the invention. In
one embodiment, the diagnostic/detection agent is an antibody, preferably a

monoclonal antobody, preferably linked to a detectable agent.
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[0244] In other embodiments of the invention, animal models and transgenic
animals are provided, which find use in generating animal models of cancers,

particularly lymphomas and carcinomas.

(a) Antisense molecules

[0245] In one embodiment, the cancer inhibitor is an antisense molecule. Antisense
molecules as used herein include antisense or sense oligonucleotides comprising a
single-stranded nucleic acid sequence (either RNA or DNA) capable of binding to
target mRNA (sense) or DNA (antisense) sequences for cancer molecules. Antisense
or sense oligonucleotides, according to the present invention, comprise a fragment
generally at least about 14 nucleotides, preferably from about 14 to 30 nucleotides.
The ability to derive an antisense or a sense oligonucleotide, based upon a cDNA
sequence encoding a given protein is described in, for example, Stein and Cohen,
Cancer Res. 48:2659, (1988) and van der Krol et al., BioTechniques 6:958, (1988).

[0246] Antisense molecules can be modified or unmodified RNA, DNA, or mixed
polymer oligonucleotides. These molecules function by specifically binding to
matching sequences resulting in inhibition of peptide synthesis (Wu-Pong, Nov 1994; -
BioPharm, 20-33) either by steric blocking or by activating an RNase H enzyme.
Antisense molecules can also alter protein synthesis by interfering with RNA
processing or transport from the nucleus into the cytoplasm (Mukhopadhyay & Roth,
1996, Crit. Rev. in Oncogenesis 7, 151-190). In addition, binding of single stranded
DNA to RNA can result in nuclease-mediated degradation of the heteroduplex (Wu-
Pong, supra). Backbone modified DNA chemistry which have thus far been shown to
act as substrates for RNase H are phosphorothioates, phosphorodithioates,

borontrifluoridates, and 2'-arabino and 2'-fluoro arabino-containing oligonucleotides.

[0247] Antisense molecules may be introduced into a cell containing the target
nucleotide sequence by formation of a conjugate with a ligand binding molecule, as
described in WO 91/04753. Suitable ligand binding molecules include, but are not
limited to, cell surface receptors, growth factors, other cytokines, or other ligands that
bind to cell surface receptors. Preferably, conjugation of the ligand binding molecule
does not substantially interfere with the ability of the ligand binding molecule to bind
to its corresponding molecule or receptor, or block entry of the sense or antisense

oligonucleotide or its conjugated version into the cell. Alternatively, a sense or an
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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. It is understood that the use of antisense molecules or knock out and knock
in models may also be used in screening assays as discussed above, in addition to

methods of treatment.

(b) RNA Interference

[0248] RNA interference refers to the process of sequence-specific post
transcriptional gene silencing in animals mediated by short interfering RNAs (siRNA)
(Fire et al., Nature, 391, 806 (1998)). The corresponding process in plants is referred
to as post transcriptional gene silencing or RNA silencing and is also referred to as
quelling in fungi. The presence of dsRNA in cells triggers the RNAI response though
a mechanism that has yet to be fully characterized. This mechanism appears to be
different from the interferon response that results from dsRNA mediated activation of
protein kinase PKR and 2',5"-oligoadenylate synthetase resulting in non-specific
cleavage of mRNA by ribonuclease L. (reviewed in Sharp, P.A., RNA interference —
2001, Genes & Development 15:485-490 (2001)).

[0249] Small interfering RNAs (siRNAs) are powerful sequence-specific reagents
designed to suppress the expression of genes in cultured mammalian cells through a
process known as RNA interference (RNAi). Elbashir, S.M. et al. Nature 411:494-498
(2001); Caplen, N.J. et al. Proc. Natl. Acad. Sci. USA 98:9742-9747 (2001); Harborth,
T. et al. J. Cell Sci. 114:4557-4565 (2001). The term "short interfering RNA" or
"siRNA" refers to a double stranded nucleic acid molecule capable of RNA
interference "RNAi", (see Kreutzer et al., WO 00/44895; Zemicka-Goetz et al. WO
01/36646; Fire, WO 99/32619; Mello and Fire, WO 01/29058). As used herein,
siRNA molecules are limited to RNA molecules but further encompasses chemically
modified nucleotides and non-nucleotides. siRNA gene-targeting experiments have
been carried out by transient siRNA transfer into cells (achieved by such classic

methods as liposome-mediated transfection, electroporation, or microinjection).

[0250] Molecules of siRNA are 21- to 23-nucleotide RNAs, with characteristic 2-
to 3-nucleotide 3'-overhanging ends resembling the RNase III processing products of
Jong double-stranded RNAs (dsRNAs) that normally initiate RNAi. When introduced

into a cell, they assemble with yet-to-be-identified proteins of an endonuclease

78



WO 2006/038955 PCT/US2005/025835

complex (RNA-induced silencing complex), which then guides target mRNA
cleavage. As a consequence of degradation of the targeted mRNA, cells with a
specific phenotype characteristic of suppression of the corresponding protein product
are obtained. The small size of siRNAs, compared with traditional antisense
molecules, prevents activation of the dsSRNA-inducible interferon system present in
mammalian cells. This avoids the nonspecific phenotypes normally produced by

dsRNA larger than 30 base pairs in somatic cells.

[0251] Intracellular transcription of small RNA molecules is achieved by cloning
the siRNA templates into RNA polymerase III (Pol III) transcription units, which
normally encode the small nuclear RNA (snRNA) U6 or the human RNase P RNA
H1. Two approaches have been developed for expressing siRNAs: in the first, sense
and antisense strands constituting the siRNA duplex are transcribed by individual
promoters (Lee, N.S. et al. Nat. Biotechnol. 20, 500-505 (2002).Miyagishi, M. &
Taira, K. Nat. Biotechnol. 20, 497-500 (2002).); in the second, siRNAs are expressed
as fold-back stem-loop structures that give rise to siRINAs after intracellular
processing (Paul, C.P. et al. Nat. Biotechnol. 20:505-508 (2002)). The endogenous
expression of siRNAs from introduced DNA templates is thought to overcome some
limitations of exogenous siRNA delivery, in particular the transient loss of phenotype.
U6 and H1 RNA promoters are members of the type III class of Pol III promoters.
(Paule, M.R. & White, R.J. Nucleic Acids Res. 28, 1283-1298 (2000)).

[0252] Co-expression of sense and antisense siRNAs mediate silencing of target
genes, whereas expression of sense or antisense siRNA alone do not greatly affect
target gene expression. Transfection of plasmid DNA, rather than synthetic siRNAs,
may appear advantageous, considering the danger of RNase contamination and the
costs of chemically synthesized siRNAs or siRNA transcription kits. Stable
expression of siRNAs allows new gene therapy applications, such as treatment of
persistent viral infections. Considering the high specificity of siRNAs, the approach
also allows the targeting of disease-derived transcripts with point mutations, such as
RAS or TP53 oncogene transcripts, without alteration of the remaining wild-type
allele. Finally, by high-throughput sequence analysis of the various genomes, the
DNA-based methodology may also be a cost-effective alternative for automated

genome-wide loss-of-function phenotypic analysis, especially when combined with
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miniaturized array-based phenotypic screens. (Ziauddin, J. & Sabatini, D.M. Nature
411:107-110 (2001)).

[0253] The presence of long dsRNAs in cells stimulates the activity of a
ribonuclease III enzyme referred to as dicer. Dicer is involved in the processing of the
dsRNA into short pieces of dSRNA known as short interfering RNAs (siRNA)
(Berstein et al., 2001, Nature, 409:363 (2001)). Short interfering RNAs derived from
dicer activity are typically about 21-23 nucleotides in length and comprise about 19
base pair duplexes. Dicer has also been implicated in the excision of 21 and 22
nucleotide small temporal RNAs (stRNA) from precursor RNA of conserved structure
that are implicated in translational control (Hutvagner et al., Science, 293, 834
(2001)). The RNAi response also features an endonuclease complex containing a
siRNA, commonly referred to as an RNA-induced silencing complex (RISC), which
mediates cleavage of single stranded RNA having sequence homologous to the
siRNA. Cleavage of the target RNA takes place in the middle of the region
complementary to the guide sequence of the siRNA duplex (Elbashir et al., Genes
Dev., 15, 188 (2001)). |

[0254] This invention provides an expression system comprising an isolated
nucleic acid molecule comprising a sequence capable of specifically hybridizing to
the CA sequences. In an embodiment, the nucleic acid molecule is capable of
inhibiting the expression of the CA protein. A method of inhibiting expression of CA
inside a cell by a vector-directed expression of a short RNA which short RNA can
fold in itself and create a double strand RNA having CA mRNA sequence identity and
able to trigger posttranscriptional gene silencing, or RNA interference (RNAi), of the
CA gene inside the cell. In another method a short double strand RNA having CA
mRNA sequence identity is delivered inside the cell to trigger posttranscriptional gene
silencing, or RNAI, of the CA gene. In various embodiments, the nucleic acid
molecule is at least a 7 mer, at least a 10 mer, or at least a 20 mer. In a further

embodiment, the sequence is unique.

(c) Pharmaceutical Compositions

[0255] Pharmaceutical compositions encompassed by the present invention include
as active agent, the polypeptides, polynucleotides, antisense oligonucleotides, or

antibodies of the invention disclosed herein in a therapeutically effective amount. An
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“effective amount” is an amount sufficient to effect beneficial or desired results,
including clinical results. An effective amount can be administered in one or more
administrations. For purposes of this invention, an effective amount of an adenoviral
vector is an amount that is sufficient to palliate, ameliorate, stabilize, reverse, slow or

delay the progression of the disease state.

[0256] The compositions can be used to treat cancer as well as metastases of
primary cancer. In addition, the pharmaceutical compositions can be used in
conjunction with conventional methods of cancer treatment, e.g., to sensitize tumors
to radiation or conventional chemotherapy. The terms "treatment", "treating", "treat"
and the like are used herein to generally refer to obtaining a desired pharmacologic
and/or physiologic effect. The effect may be prophylactic in terms of completely or
partially preventing a disease or symptom thereof and/or may be therapeutic in terms
of a partial or complete stabilization or cure for a disease and/or adverse effect
attributable to the disease. "Treatment” as used herein covers any treatment of a
disease in a mammal, particularly a human, and includes: (a) preventing the disease or
symptom from occurring in a subject which may be predisposed to the disease or
symptom but has not yet been diagnosed as having it; (b) inhibiting the disease
symptom, i.e., arresting its development; or (c) relieving the disease symptom, i.e.,

causing regression of the disease or symptom.

[0257] Where the pharmaceutical composition comprises an antibody that
specifically binds to a gene product encoded by a differentially expressed
polynucleotide, the antibody can be coupled to a drug for delivery to a treatment site
or coupled to a detectable label to facilitate imaging of a site comprising cancer cells,
such as prostate cancer cells. Methods for coupling antibodies to drugs and detectable

labels are well known in the art, as are methods for imaging using detectable labels.

[0258] A "patient" for the purposes of the present invention includes both humans
and other animals, particularly mammals, and organisms. Thus the methods are
applicable to both human therapy and veterinary applications. In the preferred
embodiment the patient is a mammal, and in the most preferred embodiment the

patient is human.

[0259] The term “therapeutically effective amount” as used herein refers to an

amount of a therapeutic agent to treat, ameliorate, or prevent a desired disease or
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condition, or to exhibit a detectable therapeutic or preventative effect. The effect can
be detected by, for example, chemical markers or antigen levels. Therapeutic effects
also include reduction in physical symptoms, such as decreased body temperature.
The precise effective amount for a subject will depend upon the subject's size and
health, the nature and extent of the condi[ti‘c')n, and the therapeutics or combination of
therapeutics selected for administration. The effective amount for a given situation is
determined by routine experimentation and is within the judgment of the clinician.
For purposes of the present invention, an effective dose will generally be from about
0.01 mg/kg to about 5 mg/kg, or about 0.01 mg/kg to about 50 mg/kg or about 0.05
mg/kg to about 10 mg/kg of the compositions of the present invention in the

individual to which it is administered.

[0260] A pharmaceutical composition can also contain a pharmaceutically
acceptable carrier. The term “pharmaceutically acceptable carrier” refers to a carrier
for administration of a therapeutic agent, such as antibodies or a polypeptide, genes,
and other therapeutic agents. The term refers to any pharmaceutical carrier that does
not itself induce the production of antibodies harmful to the individual receiving the
composition, and which can be administered without undue toxicity. Suitable carriers
can be large, slowly metabolized macromolecules such as proteins, polysaccharides,
polylactic acids, polyglycolic acids, polymeric amino acids, amino acid copolymers,
and inactive virus particles. Such carriers are well known to those of ordinary skill in
the art. Pharmaceutically acceptable carriers in therapeutic compositions can include
liquids such as water, saline, glycerol and ethanol. Auxiliary substances, such as
wetting or emulsifying agents, pH buffering substances, and the like, can also be
present in such vehicles. Typically, the therapeutic compositions are prepared as
injectables, either as liquid solutions or suspensions; solid forms suitable for solution
in, or suspension in, liquid vehicles prior to injection can also be prepared. Liposomes
are included within the definition of a pharmaceutically acceptable carrier.
Pharmaceutically acceptable salts can also be present in the pharmaceutical
composition, e.g., mineral acid salts such as hydrochlorides, hydrobromides,
phosphates, sulfates, and the like; and the salts of organic acids such as acetates,
propionates, malonates, benzoates, and the like. A thorough discussion of
pharmaceutically acceptable excipients is available in Remington: The Science and

Practice of Pharmacy (1995) Alfonso Gennaro, Lippincott, Williams, & Wilkins.
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[0261] The pharmaceutical compositions can be prepared in various forms, such as
granules, tablets, pills, suppositories, capsules, suspensions, salves, lotions and the
like. Pharmaceutical grade organic or inorganic carriers and/or diluents suitable for
oral and topical use can be used to make up compositions containing the
therapeutically-active compounds. Diluents known to the art include aqueous media,
vegetable and animal oils and fats. Stabilizing agents, wetting and emulsifying agents,
salts for varying the osmotic pressure or buffers for securing an adequate pH value,

and skin penetration enhancers can be used as auxiliary agents.

[0262] The pharmaceutical compositions of the present invention comprise a CA
protein in a form suitable for administration to a patient. In the preferred embodiment,
the pharmaceutical compositions are in a water soluble form, such as being present as
pharmaceutically acceptable salts, which is meant to include both acid and base
addition salts. "Pharmaceutically acceptable acid addition salt" refers 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, oxalic acid,
maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic
acid, p-toluenesulfonic acid, salicylic acid and the like. "Pharmaceutically acceptable
base addition salts" include those derived from inorganic bases such as sodium,
potassium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, manganese,
aluminum salts and the like. Particularly preferred are the ammonium, potassium,
sodium, calcium, and magnesium salts. Salts derived from pharmaceutically
acceptable organic non-toxic bases include salts of primary, secondary, and tertiary
amines, substituted amines including naturally occurring substituted amines, cyclic
amines and basic ion exchange resins, such as isopropylamine, trimethylamine,

diethylamine, triethylamine, tripropylamine, and ethanolamine.

[0263] The pharmaceutical compositions may also include one or more of the
following: carrier proteins such as serum albumin; buffers; fillers such as
microcrystalline cellulose, lactose, corn and other starches; binding agents;
sweeteners and other flavoring agents; coloring agents; and polyethylene glycol.

Additives are well known in the art, and are used in a variety of formulations.
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[0264] The compounds having the desired pharmacological activity may be
administered in a physiologically acceptable carrier to a host, as previously described.
The agents may be administered in a variety of ways, orally, parenterally e.g.,
subcutaneously, intraperitoneally, intravaécularly, etc. Depending upon the manner of
introduction, the compounds may be formulated in a variety of ways. The
concentration of therapeutically active compound in the formulation may vary from
about 0.1-100% wgt/vol. Once formulated, the compositions contemplated by the
invention can be (1) administered directly to the subject (e.g., as polynucleotide,
polypeptides, small molecule agonists or antagonists, and the like); or (2) delivered ex
vivo, to cells derived from the subject (e.g., as in ex vivo gene therapy). Direct
delivery of the compositions will generally be accomplished by parenteral injection,
e.g., subcutaneously, intraperitoneally, intravenously or intramuscularly, intratumoral
or to the interstitial space of a tissue. Other modes of administration include oral and
pulmonary administration, suppositories, and transdermal applications, needles, and
gene guns or hyposprays. Dosage treatment can be a single dose schedule or a

multiple dose schedule.

[0265] Methods for the ex vivo delivery and reimplantation of transformed cells
into a subject are known in the art and described in e.g., International Publication No.
WO 93/14778. Examples of cells useful in ex vivo applications include, for example,
stem cells, particularly hematopoetic, lymph cells, macrophages, dendritic cells, or
tumor cells. Generally, delivery of nucleic acids for both ex vivo and in vitro
applications can be accomplished by, for example, dextran-mediated transfection,
calcium phosphate precipitation, polybrene mediated transfection, protoplast fusion,
electroporation, encapsulation of the polynucleotide(s) in liposomes, and direct

microinjection of the DNA into nuclei, all well known in the art.

[0266] Once differential expression of a gene corresponding to a CA
polynucleotide described herein has been found to correlate with a proliferative
disorder, such as neoplasia, dysplasia, and hyperplasia, the disorder can be amenable
to treatment by administration of a therapeutic agent based on the provided
polynucleotide, corresponding polypeptide or other corresponding molecule (e.g.,
antisense, ribozyme, etc.). In other embodiments, the disorder can be amenable to
treatment By administration of a small molecule drug that, for example, serves as an

inhibitor (antagonist) of the function of the encoded gene product of a gene having
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increased expression in cancerous cells relative to normal cells or as an agonist for
gene products that are decreased in expression in cancerous cells (e.g., to promote the

activity of gene products that act as tumor suppressors).

[0267] The dose and the means of administration of the inventive pharmaceutical
compositions are determined based on the specific qualities of the therapeutic
composition, the condition, age, and weight of the patient, the progression of the
disease, and other relevant factors. For example, administration of polynucleotide
therapeutic compositions agents includes local or systemic administration, including
injection, oral administration, particle gun or catheterized administration, and topical
administration. Preferably, the therapeutic polynucleotide composition contains an
expression construct comprising a promoter operably linked to a polynucleotide of at
least 12, 22, 25, 30, or 35 contiguous nt of the polynucleotide disclosed herein.
Various methods can be used to administer the therapeutic composition directly to a
specific site in the body. For example, a small metastatic lesion is located and the
therapeutic composition injected several times in several different locations within the
body of tumor. Alternatively, arteries that serve a tumor are identified, and the
therapeutic composition injected into such an artery, in order to deliver the
composition directly into the tumor. A tumor that has a necrotic center is aspirated
and the composition injected directly into the now empty center of the tumor. An
antisense composition is directly administered to the surface of the tumor, for
example, by topical application of the composition. X-ray imaging is used to assist in

certain of the above delivery methods.

[0268] Targeted delivery of therapeutic compositions containing an antisense
polynucleotide, subgenomic polynucleotides, or antibodies to specific tissues can also
be used. Receptor-mediated DNA delivery techniques are described in, for example,
Findeis et al., Trends Biotechnol. (1993) 11:202; Chiou et al., Gene Therapeutics:
Methods And Applications Of Direct Gene Transfer (J.A. Wolff, ed.) (1994); Wu ez
al., J. Biol. Chem. (1988) 263:621; Wu et al., J. Biol. Chem. (1994) 269:542; Zenke et
al., Proc. Natl. Acad. Sci. (USA) (1990) 87:3655; Wu et al., J. Biol. Chem. (1991)
266:338. Therapeutic compositions containing a polynucleotide are administered in a
range of about 100 ng to about 200 mg of DNA for local administration in a gene
therapy protocol. Concentration ranges of about 500 ng to about 50 mg, about 1 ug to
about 2 mg, about 5 ug to about 500 ug, and about 20 ug to about 100 ug of DNA can
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also be used during a gene therapy protocol. Factors such as method of action (e.g.,
for enhancing or inhibiting levels of the encoded gene product) and efficacy of
transformation and expression are considerations that will affect the dosage required
for ultimate efficacy of the antisense subgenomic polynucleotides. Where greater
expression is desired over a larger area of tissue, larger amounts of antisense
subgenomic polynucleotides or the same amounts re-administered in a successive
protocol of administrations, or several administrations to different adjacent or close
tissue portions of, for example, a tumor site, may be required to effect a positive
therapeutic outcome. In all cases, routine experimentation in clinical trials will

determine specific ranges for optimal therapeutic effect.

[0269] The therapeutic polynucleotides and polypeptides of the present invention
can be delivered using gene delivery vehicles. The gene delivery vehicle can be of
viral or non-viral origin (see generally, Jolly, Cancer Gene Therapy (1994) 1:51;
Kimura, Human Gene Therapy (1994) 5:845; Connelly, Human Gene Therapy (1995)
1:185; and Kaplitt, Nature Genetics (1994) 6:148). Expression of such coding
sequences can be induced using endogenous mammalian or heterologous promoters.

Expression of the coding sequence can be either constitutive or regulated.

[0270] Viral-based vectors for delivery of a desired polynucleotide and expression
in a desired cell are well known in the art. Exemplary viral-based vehicles include, but
are not limited to, recombinant retroviruses (see, e.g., WO 90/07936; WO 94/03622;
WO 93/25698; WO 93/25234; USPN 5, 219,740; WO 93/11230; WO 93/10218;
USPN 4,777,127; GB Patent No. 2,200,651; EP 0 345 242; and WO 91/02805),
alphavirus-based vectors (e.g., Sindbis virus vectors, Semliki forest virus (ATCC VR-
67; ATCC VR-1247), Ross River virus (ATCC VR-373; ATCC VR-1246) and
Venezuelan equine encephalitis virus (ATCC VR-923; ATCC VR-1250; ATCC VR
1249; ATCC VR-532)), and adeno-associated virus (AAV) vectors (see, e.g., WO
94/12649, WO 93/03769; WO 93/19191; WO 94/28938; WO 95/11984 and WO
95/00655). Administration of DNA linked to killed adenovirus as described in Curiel,
Hum. Gene Ther. (1992) 3:147 can also be employed.

[0271] Non-viral delivery vehicles and methods can also be employed, including,
but not limited to, polycationic condensed DNA linked or unlinked to killed
adenovirus alone (see, e.g., Curiel, Hum. Gene Ther. (1992) 3:147); ligand-linked
DNA (see, e.g., Wu, J. Biol. Chem. (1989) 264:16985); eukaryotic cell delivery
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vehicles cells (see, e.g., USPN 5,814,482; WO 95/07994; WO 96/17072;

WO 95/30763; and WO 97/42338) and nucleic charge neutralization or fusion with
cell membranes. Naked DNA can also be employed. Exemplary naked DNA
introduction methods are described in WO 90/11092 and USPN 5,580,859.
Liposomes that can act as gene delivery vehicles are described in USPN 5,422,120;
WO 95/13796; WO 94/23697; WO 91/14445; and EP 0524968. Additional
approaches are described in Philip, Mol. Cell Biol. (1994) 14:2411, and in Woffendin,
Proc. Natl. Acad. Sci. (1994) 91:1581.

[0272] Further non-viral delivery suitable for use includes mechanical delivery
systems such as the approach described in Woffendin ez al., Proc. Natl. Acad. Sci.
USA (1994) 91(24):11581. Moreover, the coding sequence and the product of
expression of such can be delivered through deposition of photopolymerized hydrogel
materials or use of ionizing radiation (see, e.g., USPN 5,206,152 and WO 92/11033).
Other conventional methods for gene delivery that can be used for delivery of the
coding sequence include, for example, use of hand-held gene transfer particle gun
(see, e.g., USPN 5,149,655); use of ionizing radiation for activating transferred gene
(see, e.g., USPN 5,206,152 and WO 92/11033).

[0273] The administration of the CA proteins and modulators of the present
invention can be done in a variety of ways as discussed above, including, but not
limited to, orally, subcutaneously, intravenously, intranasally, transdermally,
intraperitoneally, intramuscularly, intrapulmonary, vaginally, rectally, or
intraocularly. In some instances, for example, in the treatment of wounds and
inflammation, the CA proteins and modulators may be directly applied as a solution

or spray.

[0274] In a preferred embodiment, CA proteins and modulators are administered as
therapeutic agents, and can be formulated as outlined above. Similarly, CA genes
(including both the full-length sequence, partial sequences, or regulatory sequences of
the CA coding regions) can be administered in gene therapy applications, as is known
in the art. These CA genes can include antisense applications, either as gene therapy
(i.e. for incorporation into the genome) or as antisense compositions, as will be

appreciated by those in the art.
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[0275] Thus, in one embodiment, methods of modulating CA gene activity in cells
or organisms are provided. In one embodiment, the methods comprise administering
to a cell an anti-CA antibody that reduces or eliminates the biological activity of an
endogenous CA protein. Alternatively, the methods comprise administering to a cell
or organism a recombinant nucleic acid encoding a CA 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 cancer, the
activity of the CA gene product is increased by increasing the amount of CA
expression in the cell, for example by overexpressing the endogenous CA gene or by
administering a gene encoding the CA sequence, using known gene-therapy
techniques. In a preferred embodiment, the gene therapy techniques include the
incorporation of the exogenous gene using enhanced homologous recombination
(EHR), for example as described in PCT/US93/03868, hereby incorporated by
reference in its entirety. Alternatively, for example when the CA sequence is up-
regulated in cancer, the activity of the endogenous CA gene is decreased, for example

by the administration of a CA antisense nucleic acid.

'

(d) Vaccines

[0276] In a preferred embodiment, CA genes 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).

[0277]1 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 control of a promoter for expression in a patient with cancer. The CA gene used
for DNA vaccines can encode full-length CA proteins, but more preferably encodes
portions of the CA proteins including peptides derived from the CA protein. In a
preferred embodiment a patient is immunized with a DNA vaccine comprising a
plurality of nucleotide sequences derived from a CA gene. Similarly, it is possible to
immunize a patient with a plurality of CA genes or portions thereof. Without being
bound by theory, expression of the polypeptide encoded by the DNA vaccine,
cytotoxic T-cells, helper T-cells and antibodies are induced that recognize and destroy

or eliminate cells expressing CA proteins.
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[0278] In a preferred embodiment, the DNA vaccines include a gene encoding an
adjuvant molecule with the DNA vaccine. Such adjuvant molecules include cytokines
that increase the immunogenic response to the CA polypeptide encoded by the DNA
vaccine. Additional or alternative adjuvants are known to those of ordinary skill in the

art and find use in the invention.

(e) Antibodies

[0279] In one embodiment, a cancer inhibitor is an antibody as discussed above. In
one embodiment, the CA proteins of the present invention may be used to generate
polyclonal and monoclonal antibodies to CA proteins, which are useful as described
herein. Similarly, the CA proteins can be coupled, using standard technology, to
affinity chromatography columns. These columns may then be used to purify CA
antibodies. In a preferred embodiment, the antibodies are generated to epitopes unique
to a CA protein; that is, the antibodies show little or no cross-reactivity to other
proteins. These antibodies find use in a number of applications. For example, the CA
antibodies may be coupled to standard affinity chromatography columns and used to
purify CA proteins. The antibodies may also be used therapeutically as blocking
polypeptides, as outlined above, since they will specifically bind to the CA protein.

[0280] The present invention further provides methods for detecting the presence
of and/or measuring a level of a polypeptide in a biological sample, which CA
polypeptide is encoded by a CA polynucleotide that is differentially expressed in a
cancer cell, using an antibody specific for the encoded polypeptide. The methods
generally comprise: a) contacting the sample with an antibody specific for a
polypeptide encoded by a CA polynucleotide that is differentially expressed in a
prostate cancer cell; and b) detecting binding between the antibody and molecules of

the sample.

[0281] Detection of specific binding of the antibody specific for the encoded
cancer-associated polypeptide, when compared to a suitable control is an indication
that encoded polypeptide is present in the sample. Suitable controls include a sample
known not to contain the encoded CA polypeptide or known not to contain elevated
levels of the polypeptide; such as normal tissue, and a sample contacted with an
antibody not specific for the encoded polypeptide, e.g., an anti-idiotype antibody. A

variety of methods to detect specific antibody-antigen interactions are known in the
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art and can be used in the method, including, but not limited to, standard
immunohistological methods, immunoprecipitation, an enzyme immunoassay, and a
radioimmunoassay. In general, the specific antibody will be detectably labeled, either
directly or indirectly. Direct labels include radioisotopes; enzymes whose products are
detectable (e.g., luciferase, B-galactosidase, and the like); fluorescent labels (e.g.,
fluorescein isothiocyanate, rhodamine, phycoerythrin, and the like); fluorescence
emitting metals, e.g., 152Eu, or others of the lanthanide series, attached to the antibody
through metal chelating groups such as EDTA; chemiluminescent compounds, e.g.,
Iuminol, isoluminol, acridinium salts, and the like; bioluminescent compounds, e.g.,
luciferin, aequorin (green fluorescent protein), and the like. The antibody may be
attached (coupled) to an insoluble support, such as a polystyrene plate or a bead.
Indirect labels include second antibodies specific for antibodies specific for the
encoded polypeptide (“first specific antibody™), wherein the second antibody is
labeled as described above; and members of specific binding pairs, e.g., biotin-avidin,
and the like. The biological sample may be brought into contact with and immobilized
on a solid support or carrier, such as nitrocellulose, that is capable of immobilizing
cells, cell particles, or soluble proteins. The support may then be washed with suitable
buffers, followed by contacting with a detectably-labeled first specific antibody.
Detection methods are known in the art and will be chosen as appropriate to the signal
emitted by the detectable label. Detection is generally accomplished in comparison to

suitable controls, and to appropriate standards.

[0282] In some embodiments, the methods are adapted for use in vivo, e. g.,to
locate or identify sites where cancer cells are present. In these embodiments, a
detectably-labeled moiety, e.g., an antibody, which is specific for a cancer-associated
polypeptide is administered to an individual (e.g., by injection), and labeled cells are
located using standard imaging techniques, including, but not limited to, magnetic
resonance imaging, computed tomography scanning, and the like. In this manner,

cancer cells are differentially labeled.

(f) Detection and Diagnosis of Cancers

[0283]  Without being bound by theory, it appears that the various CA sequences
are important in cancers. Accordingly, disorders based on mutant or variant CA genes

may be determined. In one embodiment, the invention provides methods for
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identifying cells containing variant CA genes comprising determining all or part of
the sequence of at least one endogenous CA genes in a cell. As will be appreciated by
those in the art, this may be done using any number of sequencing techniques. In a
preferred embodiment, the invention provides methods of identifying the CA
genotype of an individual comprising determining all or part of the sequence of at
Jeast one CA gene 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 to a known CA gene, i.e., a wild-type gene. As will be appreciated by those
in the art, alterations in the sequence of some CA genes can be an indication of either
the presence of the disease, or propensity to develop the disease, or prognosis

evaluations.

[0284] The sequence of all or part of the CA gene 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 of the
patient and the known CA gene is indicative of a disease state or a propensity for a

disease state, as outlined herein.

[0285] In a preferred embodiment, the CA genes are used as probes to determine
the number of copies of the CA gene in the genome. For example, some cancers
exhibit chromosomal deletions or insertions, resulting in an alteration in the copy

number of a gene.

[0286] In another preferred embodiment CA genes are used as probes to determine
the chromosomal location of the CA genes. Information such as chromosomal
location finds use in providing a diagnosis or prognosis in particular when
chromosomal abnormalities such as translocations, and the like are identified in CA

gene loci.

[0287] The present invention provides methods of using the polynucleotides
described herein for detecting cancer cells, facilitating diagnosis of cancer and the
severity of a cancer (e.g., tumor grade, tumor burden, and the like) in a subject,
facilitating a determination of the prognosis of a subject, and assessing the

responsiveness of the subject to therapy (e.g., by providing a measure of therapeutic
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effect through, for example, assessing tumor burden during or following a
chemotherapeutic regimen). Detection can be based on detection of a polynucleotide
that is differentially expressed in a cancer cell, and/or detection of a polypeptide
encoded by a polynucleotide that is differentially expressed in a cancer cell. The
detection methods of the invention can be conducted in vitro or in vivo, on isolated
cells, or in whole tissues or a bodily fluid e.g., blood, plasma, serum, urine, and the

like).

[0288] In some embodiments, methods are provided for detecting a cancer cell by
detecting expression in the cell of a transcript that is differentially expressed in a
cancer cell. Any of a variety of known methods can be used for detection, including,
but not limited to, detection of a transcript by hybridization with a polynucleotide that
hybridizes to a polynucleotide that is differentially expressed in a prostate cancer cell;
detection of a transcript by a polymerase chain reaction using specific oligonucleotide
primers; in situ hybridization of a cell using as a probe a polynucleotide that
hybridizes to a gene that is differentially expressed in a prostate cancer cell. The
methods can be used to detect and/or measure mRNA levels of a gene that is
differentially expressed in a cancer cell. In some embodiments, the methods comprise:
a) contacting a sample with a polynucleotide that corresponds to a differentially
expressed gene described herein under conditions that allow hybridization; and b)

detecting hybridization, if any.

[0289] Detection of differential hybridization, when compared to a suitable control,
is an indication of the presence in the sample of a polynucleotide that is differentially
expressed in a cancer cell. Appropriate controls include, for example, a sample that is
known not to contain a polynucleotide that is differentially expressed in a cancer cell,
and use of a labeled polynucleotide of the same "sense" as the polynucleotide that is
differentially expressed in the cancer cell. Conditions that allow hybridization are
known in the art, and have been described in more detail above. Detection can also be
accomplished by any known method, including, but not limited to, in situ
hybridization, PCR (polymerase chain reaction), RT-PCR (reverse transcription-
PCR), TMA, bDNA, and Nasbau and "Northern" or RNA blotting, or combinations of
such techniques, using a suitably labeled polynucleotide. A variety of labels and

labeling methods for polynucleotides are known in the art and can be used in the
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assay methods of the invention. Specificity of hybridization can be determined by

comparison to appropriate controls.

[0290] Polynucleotides generally comprising at least 10 nt, at least 12nt or at least
15 contiguous nucleotides of a polynucleotide provided herein, such as, for example,
those having the sequence as depicted in Tables 1-7, are used for a variety of
purposes, such as probes for detection of and/or measurement of, transcription levels
of a polynucleotide that is differentially expressed in a prostate cancer cell. As will be
" readily appreciated by the ordinarily skilled artisan, the probe can be detectably
labeled and contacted with, for example, an array comprising immobilized
polynucleotides obtained from a test sample (e.g., mRNA). Alternatively, the probe
can be immobilized on an array and the test sample detectably labeled. These and
other variations of the methods of the invention are well within the skill in the art and

are within the scope of the invention.

[0291] Nucleotide probes are used to detect expression of a gene corresponding to
the provided polynucleotide. In Northern blots, mRNA is separated
electrophoretically and contacted with a probe. A probe is detected as hybridizing to
an mRNA species of a particular size. The amount of hybridization can be quantitated
to determine relative amounts of expression, for example under a particular condition.
Probes are used for in situ hybridization to cells to detect expression. Probes can also
be used in vivo for diagnostic detection of hybridizing sequences. Probes are typically
labeled with a radioactive isotope. Other types of detectable labels can be used such
as chromophores, fluorophores, and enzymes. Other examples of nucleotide

hybridization assays are described in W092/02526 and USPN 5,124,246.

[0292] PCR is another means for detecting small amounts of target nucleic acids
(see, e.g., Mullis et al., Meth. Enzymol. (1987) 155:335; USPN 4,683,195; and USPN
4,683,202). Two primer oligonucleotides that hybridize with the target nucleic acids
are used to prime the reaction. The primers can be composed of sequence within or 3'
and 5' to the CA polynucleotides disclosed herein. Alternatively, if the primers are 3'
and 5' to these polynucleotides, they need not hybridize to them or the complements.
After amplification of the target with a thermostable polymerase, the amplified target
nucleic acids can be detected by methods known in the art, e.g., Southern blot. mRNA
or cDNA can also be detected by traditional blotting techniques (e.g., Southern blot,
Northern blot, etc.) described in Sambrook et al., "Molecular Cloning: A Laboratory
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Manual" (New York, Cold Spring Harbor Laboratory, 1989) (e.g., without PCR
amplification). In general, mRNA or cDNA generated from mRNA using a
polymerase enzyme can be purified and separated using gel electrophoresis, and
transferred to a solid support, such as nitrocellulose. The solid support is exposed to a
labeled probe, washed to remove any unhybridized probe, and duplexes containing

the labeled probe are detected.

[0293] Methods using PCR amplification can be performed on the DNA from a
single cell, although it is convenient to use at least about 10° cells. The use of the
polymerase chain reaction is described in Saiki et al. (1985) Science 239:487, and a
review of current techniques may be found in Sambrook, et al. Molecular Cloning: A
Laboratory Manual, CSH Press 1989, pp.14.2-14.33. A detectable label may be

included in the amplification reaction. Suitable detectable labels include
fluorochromes,(e.g. fluorescein isothiocyanate (FITC), thodamine, Texas Red,
phycoerythrin, allophycocyanin, 6-carboxyfluorescein (6-FAM), 2°,7’-dimethoxy-
4’,5’-dichloro-6-carboxyfluorescein, 6-carboxy-X-rhodamine (ROX), 6-carboxy-

2’ 4,7’ 4, 7-hexachlorofluorescein (HEX), S-carboxyfluorescein (5-FAM) or
N,N,N’ N’-tetramethyl-6-carboxyrhodamine (TAMRA)), radioactive labels, (e.g. 32p
333, °H, etc.), and the like. The label may be a two stage system, where the
polynucleotides is conjugated to biotin, haptens, efc. having a high affinity binding
partner, e.g. avidin, specific antibodies, efc., where the binding partner is conjugated
to a detectable label. The label may be conjugated to one or both of the primers.
Alternatively, the pool of nucleotides used in the amplification is labeled, so as to

incorporate the label into the amplification product.

[0294] The detection methods can be provided as part of a kit. Thus, the invention
further provides kits for detecting the presence and/or a level of a polynucleotide that
is differentially expressed in a cancer cell (e.g., by detection of an mRNA encoded by
the differentially expressed gene of interest), and/or a polypeptide encoded thereby, in
a biological sample. Procedures using these kits can be performed by clinical
laboratories, experimental laboratories, medical practitioners, or private individuals.
The kits of the invention for detecting a polypeptide encoded by a polynucleotide that
is differentially expressed in a cancer cell may comprise a moiety that specifically
binds the polypeptide, which may be an antibody that binds the polypeptide or

fragment thereof. The kits of the invention used for detecting a polynucleotide that is
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differentially expressed in a prostate cancer cell may comprise a moiety that
specifically hybridizes to such a polynucleotide. The kit may optionally provide
additional components that are useful in the procedure, including, but not limited to,
buffers, developing reagents, labels, reacting surfaces, means for detection, control
samples, standards, instructions, and interpretive information. Accordingly, the
present invention provides kits for detecting prostate cancer comprising at least one of

polynucleotides having the sequence as shown in Tables 1-7 or fragments thereof.

[0295] The present invention further relates to methods of detecting/diagnosing a
neoplastic or preneoplastic condition in a mammal (for example, a human).
“Diagnosis" as used herein generally includes determination of a subject's
susceptibility to a disease or disorder, determination as to whether a subject is
presently affected by a disease or disorder, prognosis of a subject affected by a
disease or disorder (e.g., identification of pre-metastatic or metastatic cancerous
states, stages of cancer, or responsiveness of cancer to therapy), and therametrics
(e.g., monitoring a subject’s condition to provide information as to the effect or
efficacy of therapy).

non

[0296] The terms "treatment”, "treating", "treat" and the like are used herein to
generally refer to obtaining a desired pharmacologic and/or physiologic effect. The
effect may be prophylactic in terms of completely or partially preventing a disease or
symptom thereof and/or may be therapeutic in terms of a partial or complete
stabilization or cure for a disease and/or adverse effect attributable to the disease.
"Treatment" as used herein covers any treatment of a disease in a mammal,
particularly a human, and includes: (a) preventing the disease or symptom from
occurring in a subject which may be predisposed to the disease or symptom but has
not yet been diagnosed as having it; (b) inhibiting the disease symptom, i.e., arresting
its development; or (c) relieving the disease symptom, i.e., causing regression of the

disease or symptom.

[0297] An “effective amount” is an amount sufficient to effect beneficial or desired
results, including clinical results. An effective amount can be administered in one or

more administrations.

[0298] A “cell sample” encompasses a variety of sample types obtained from an

individual and can be used in a diagnostic or monitoring assay. The definition
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encompasses blood and other liquid samples of biological origin, solid tissue samples
such as a biopsy specimen or tissue cultures or cells derived therefrom, and the
progeny thereof. The definition also includes samples that have been manipulated in
any way after their procurement, such as by treatment with reagents, solubilization, or
enrichment for certain components, such as proteins or polynucleotides. The term
“cell sample” encompasses a clinical sample, and also includes cells in culture, cell

supernatants, cell lysates, serum, plasma, biological fluid, and tissue samples.

27 &L 2 6L, 22 &L

[0299] As used herein, the terms “neoplastic cells”, “neoplasia”, “tumor”, “tumor

cells”, “cancer” and “cancer cells”, (used interchangeably) refer to cells which exhibit
relatively autonomous growth, so that they exhibit an aberrant growth phenotype
characterized by a significant loss of control of cell proliferation (i.e., de-regulated

cell division). Neoplastic cells can be malignant or benign.

[0300] The terms “individual,” "subject,” “host,” and "patient," are used
interchangeably herein and refer to any mammalian subject for whom diagnosis,
treatment, or therapy is desired, particularly humans. Other subjects may include
cattle, dogs, cats, guinea pigs, rabbits, rats, mice, horses, and so on. Examples of
conditions that can be detected/diagnosed in accordance with these methods include
cancers. Polynucleotides corresponding to genes that exhibit the appropriate
expression pattern can be used to detect cancer in a subject. For a review of markers
of cancer, see, e.g., Hanahan et al. Cell 100:57-70 (2000).

[0301] One detection/diagnostic method comprises: (a) obtaining from a mammal
(e.g., a human) a biological sample, (b) detecting the presence in the sample of a CA
protein and (c) comparing the amount of product present with that in a control sample.
In accordance with this method, the presence in the sample of elevated levels of a CA

gene product indicates that the subject has a neoplastic or preneoplastic condition.

[0302] Biological samples suitable for use in this method include biological fluids
such as serum, plasma, pleural effusions, urine and cerebro-spinal fluid, CSF, tissue
samples (e.g., mammary tumor or prostate tissue slices) can also be used in the
method of the invention, including samples derived from biopsies. Cell cultures or

cell extracts derived, for example, from tissue biopsies can also be used.

[0303] The compound is preferably a binding protein, e.g., an antibody, polyclonal

or monoclonal, or antigen binding fragment thereof, which can be labeled with a
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detectable marker (e.g., fluorophore, chromophore or isotope, etc). Where
appropriate, the compound can be attached to a solid support such as a bead, plate,
filter, resin, etc. Determination of formation of the complex can be effected by
contacting the complex with a further compound (e.g., an antibody) that specifically
binds to the first compound (or complex). Like the first compound, the further
compound can be attached to a solid support and/or can be labeled with a detectable

marker.

[0304] The identification of elevated levels of CA protein in accordance with the
present invention makes possible the identification of subjects (patients) that are
likely to benefit from adjuvant therapy. For example, a biological sample from a post
primary therapy subject (e.g., subject having undergone surgery) can be screened for
the presence of circulating CA protein, the presence of elevated levels of the protein,
determined by studies of normal populations, being indicative of residual tumor
tissue. Similarly, tissue from the cut site of a surgically removed tumor can be
examined (e.g., by immunofluorescence), the presence of elevated levels of product
(relative to the surrounding tissue) being indicative of incomplete removal of the
tumor. The ability to identify such subjects makes it possible to tailor therapy to the
needs of the particular subject. Subjects undergoing non-surgical therapy, e.g.,
chemotherapy or radiation therapy, can also be monitored, the presence in samples
from such subjects of elevated levels of CA protein being indicative of the need for
continued treatment. Staging of the disease (for example, for purposes of optimizing
treatment regimens) can also be effected, for example, by biopsy e.g.,. with antibody

specific for a CA protein.

(g) Animal Models and Transgenics

[0305] In another preferred embodiment CA genes find use in generating animal
models of cancers, particularly lymphomas and carcinomas. As is appreciated by one
of ordinary skill in the art, when the CA gene identified is repressed or diminished in
CA tissue, gene therapy technology wherein antisense RNA directed to the CA gene
will also diminish or repress expression of the gene. An animal generated as such
serves as an animal model of CA that finds use in screening bioactive drug
candidates. Similarly, gene knockout technology, for example as a result of

homologous recombination with an appropriate gene targeting vector, will result in
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the absence of the CA protein. When desired, tissue-specific expression or knockout

of the CA protein may be necessary.

[0306] Itis also possible that the CA protein is overexpressed in cancer. As such,
transgenic animals can be generated that overexpress the CA protein. Depending on
the desired expression level, promoters of various strengths can be employed to
express the transgene. Also, the number of copies of the integrated transgene can be
determined and compared for a determination of the expression level of the transgene.
Animals generated by such methods find use as animal models of CA and are

additionally useful in screening for bioactive molecules to treat cancer.

Characterization of CA sequences

[0307] The CA nucleic acid sequences of the invention are depicted in Tables 1-7.
The sequences in each Table include genomic DNA sequence (mouse genomic
sequences mDxx-yyy; human genomic sequences hDxx-yyy), sequence
corresponding to the mRNA(s) generated therefrom (mRxx-yyy; hRxx-yyy) and
amino acid sequences of the proteins (mPxx-yyy; hPxx-yyy) encoded by the mRNA
for both mouse and human genes. N/A indicates a gene that has been identified, but

for which there has not been a name ascribed.

Table 1

MOUSE GENOMIC SEQUENCE : mD22-022 (Seg ID No: 1)
CGCCCTCGCTCGCAAACCCAAACACTCCCGGCTGCTGGTGCATGTGATCTCCCAGTAGTCGCTCGGCAGAGATGTTGCTGTTGGCCG
CTGCCGGCCTCGTGGCCTTCGTGCTGCTCCTCTACATGGTGTCGCCGCTCATCAGTCCCAAGCCCCTCGCGCTGCCCGGCGCGCACG
TAGTGGTGAGTGGCCTCCTGTTGCTGAGCTTGCCCAGGACTGCTTGGCCGGCTTGGGCCAACGAGACCACGGTCCCGGAAAGGAACG
GTTGAGTGGGGCGGGTTACCTACTGCCTTAGCCCCGGCATTGCCCTGCCCTGTCGGACCTCAGGAACCCGCCCTCCAAGGCGCCGGG
CTACAGGGCAGTGTCGTGGAGAAGGCGCCAGCCTAGTTTCCAGGACTCAGGGGCTCTGCTGCTCGCTGATCCCCGGAGCATCCCTGT ’
CTGCCACTGTTTGGATCTTCAGTTTCCCCAATGAGTCAACAGAGAGACTGAGAAACTTTGCCAAGGACACGGCAGTCGGTGACTAGC
AGGATAAGGGCGCAAACCCGGATGGGAGTAGCCACAGCCAGGGAATCCTAAGGAGCCCACAGCAAGGAGGGGGTCTGGGCCTCTGGG
GCTGGCCCAGGCAGCTGAGACTGTAGGGTGTCGTGTGCAAGTGACAAAGAGCCCCCAGAGGCTTCTAGGAAGTGATACACCTGAGGG
GTGGCCTGGCAGGTTTGGCCAGCAGGCTTGTCTCTGAACTCAGCCAGGGTCTGCTGAGTACTGCTCAAGTGCAGTCCTTTCTGGCGT
CAGAAGGAAGAGCTAACCAGCTTGATTAGAAGCTTAAGATGGAAGGAGATATGAGTGGTTTGGTTTGTTAAAGTCCGGAAGCTCGCA
CGTTCCTATGTGCAGGCTTGGCTATGCCTCCACCCCGCCCCCACAGCTCAGAGCCTCAACTCTGGCATTTCTCCTCGGTGTCCTATA
TAGACCCAAAACCCGAGGCACAGTGAGGCGAGGAGTTGCGAATAAGGACAGCTAGTATCCAAACCGGCAGCACGAATCTCCTTGGTG
CCCTTAGGTGACTTACATGAGTGCATCCAAGTAAGTCCCCACTGCGTTGTTACAGGATAGAGTGGTTATCTTAGTATGATTTATCCC
AAACAAGAATTTCTGGATGACAACATGTGTTTCCATTAATTTGTCTTTTGTAAAATTACTGATTTATTCCCAGCTGCTGCTATGCAT
GATGTGGAAAGAGTTATTAGAAAAAGCCAAAGTTTACAATCATGCCAAGTTGCTAAAGTTTTACATCCACAAAATCGTGACTAAAGC
AGTTGAACTTGCCGGCTGAGGAAATGGCTCAGTTGGTAAAGTGCTTGCCGTGCATCATGCCCTGAGTTAGGGTCCCTAGCACCCACA
TGCTCACTGGGCCTATGCCTCTAACTTCAGCACTGGGGCCACAACCTGTGGATCCCTGGAGCTCACTGGATAGTTTGCCTAGACGCA
CGAATGATCTTCAGGTTCAGGGAGAAGCCTTGTCGCAAAAATTAAGGTGCAGGGTGACTGAAATGCCAGACACTGCCAGCCTCTGCA
CAGGTGCACCTACATACACAACGCTGAATCAACTTGTGCTTGTATAGCTCAGCTGTGGGGCAAGGGAGGAGAGCCAAAGTCAGAATG
AAAACTAATTCGACAACTACAAGGTACTCACAACTACCCTTGGTACTTGTTCTTGTGTCCCCAGTCCCCGGCTCTTTCACAGAGGAG
GTTAGGGCTGTTTCAATAGACGCATTCTTTTTCCCAACATATTTTTATTGATTCTTTGGGAACTTTACATAATGCACTCCAAAACAC
TCACTTCCCAGCCCTCCCAGGATCCTGCTTTAATACAATAAAAAATAATTACCGCTATGCATGTATGTATGTTTACTGGTATAAACA
ACATAGCATGGCTTATTCATATGGTGTCCCTATCTGCCTTTTTTAATATCTGAAGAGTAAAATGTGATTTAGTTGTGATCTGGGATC
AGGAGAGTGAGCCAAGCTCTTTGTTTTTAGAGCAGTTCACATACGCTGGTGCTGTGGTGTCTGATCACAGCAGCAAAGCTTTGCTGG
TCTTCTCATCCAGTAGATGATTGTTCAGTGTCCCTCCTTCTGGATGACTGAGAGTAGTGCTCCTAGCAGCAGGAAAGTTGCTGGTGC
CCTTAGTAGGGCCTGTATGCTGCGCTTAAAGAGACAGTATCGTTTAAATGGTATTTGTAGTGATCAGTAACAAGGAGTGGTCAAGGA
AGGGAAAGTAAATGGTTATCTTCGGGGCCCTCTGTTTAGATATAGTATACATTTAACGTTTTCTCGGCCATTGTGAAAAACCCACGC
CAGTTCTTAGAGCATCCAGAAGAACATATTCCAGAATTAGCCTAACTGTATTCTTATATGCCACTCAAGACTTAGCTGCGTTGGCTA
GATCCCTTTGAATGCACCTTGATCTGAAAACCAGGTCTCACTCCCAATGTGAGAAAGTGACACTGTTTGCTTTCCTGAAACCCGCCC
TGGCTTTTGTTCACATAATACATCAGAGCATAAAAGATGTCTCAGTAACCTCATTCCTAACTCCATCAGCTTTCTGAACAATAAATA
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GGGAGACTTTTATTTGTGAGCTTTGACGTTTTGTTTTGTTTTGCTTTTTTGTTTTCATGGAAATGACATAGGAGAACATTCTGCARA
CTGAGGAAAGTATTTATTGAGTGCCTGCTTGTGCAGGGGCCTGGCATGGTCTGTGATGAGTGAGACAGGCTGGCTTGGTATTGGTCC
ATAGGAGCCATGAGTTCAGCCAGGGAGCCAAGATATATCCAAAGTGAGTGCAGACTACATGGTGACCAGCCAGGAGGACTGACTGAC
TGATGTGTTCAGCAAAGETTCCCATAGGGCGTEGGECGATGTGTGGGEGCATGTGTGATCCGGGGAAGATAAACAGCTTARGGCAGCA
TTATAAAGCATGTGAGGAAATGTTTTAGAGGCTCTGACAAGTACTATGAGGAGTAAAAGTTCATAAACCAGAACAGCCCGTAAGATA
GCCTGATATCAGAAGCCACGGAGATAACACTCAGCCAAGGCAACGTGTATCCTTCTATAGTCATCCTCAGCAGACATTTGGTTAATG
ATCTCCCAAGCAAACCTCTCCATTAGATCCAAGGTGAGACTACAGGGAAGTGACATATTCTCAAGAACACAGAGAGACACATCTATG
CTTGGAGCGTTTCATGGCAATACGAACATTACAGTGTGGGAGATGTTCTTTCTGCATGGCTTTAGAGTAGCAARATATTCAAAGTAA
TCCAAATGTCTGACTGGAAAGGAGCTAGGTTTTGACAGGAGAGATTTTTGTTTTGCTTTTGATACAGGGTCTTACCGTATAGCCATG
CTGGCTTGGKATTTACTGTGTGGGCCAGAATGGCTTGGATTCGGACAGATAGCCTGCCTCTGCCTCCTGAGTTCTAATATTAAGGTG
TATGCCATCACTACTATGCCTGGCCTGGATGGAGCTCTTTAAATACAGTATTGTGAAGCCTTGTAGTTTTCAACGTTGAAAGGATAT
TCTTTCTTTCTCTCTGCTCACGTTTTTACATAGACTTAGACTTACATAGATGTGCTGGAAGGARATGAGATTCGTTTGTGTTTGTAG
TCAGCAGCACATAATGTATTATTTCTTAGCTAAAATTGTAGGGCACGTTTCCTTTGGTGACCTGARACGATTTTAGATGAATAGTTT
ATAGCTCAGCACGGCEGEEGCEEGEGEECECTAGCGAGGCTACGAGECTCTGCTGAGAGTGTAATCTTTGATGCTTACACTGCATTCCAG
GTGACAAATGTGCTATGAGGAGGTTGTGGTTCTTGGAGACGCTTTGT TCCTGAGACAGAGCCCCATGTAGTCCTAGCCAATACCATG
AAACTGTCCGTGAGATTGAACGACTTCAACCTTGACCTCCTCATCCCCTGCAGACACGCTCCTGGGGAATTTTTARARCTCAGAATT
ATGTCATAGTCCTATGCAGTACTGGAGATCCAACCTEEGGCCTCATGAATCCTAGGCAGGTACCTGCACTGAGCTACACCCTTACTA
CTCCCAACACAAGTATTTCAAGAAGTCTCTGTACAGAGGAGATATGGCAAGTGCTAAGATGGTCTAAGATGGTCTTCCTGATGTTCT
TCATAGETCACAGGAGGCTCCAGTGGCATTGGGAAGTGCATTGCTATTGAGTGCTACAAACAAGGAGCATTTATAACTCTGGTTGCA
CGAAATGAGGTAAGCGCTCTAGACTCCTCATGACAAACTCACTAACGCGGGAAGTCCAAGAGACGGGTCTTATCTGTCATTTCTCTC
TGTAACTTGATGATGACATGATAGGCATCTTTGGCAGAGTCCCCATGCCCCAGGAGAGTTTCATTCTTTCCAGTATGTGTAGCARAG
TAGTTTTTCCTGTTCTAAGCAATCAGGGGTCTGTTTTTCATTGTATTGGGGTCTGCCGTCTTGCCAGAATTGCTTTCGGAGCATGAA
GCTATGACTGAAGATGCCCCTTGTTCCTCTTCAGGGTCTGEGAGCAGAGACCCCGGCTTCATGGTCAARAGGTTGGCCTTGCTTGCTG
TGGAGCAGATAGATACTCTGTTGAGTGATGAAATGAAAGAAGAGGGGCTTGGGETGTGCTCAGTGGGCTCAGCACTTACCCAGGGTE
AATGAATCAAATCCACAAAGCACTCCAAGAAGGTGCATGGGAACCCTAGCCTTAGGGAGGTGGACGCAGAAGGATCAGAAGTTCAAA
GTCTCCCCCTGCTATACAGCAAAGGAGAGTCTTGCCTGACTTTCATGAGACCCTGTAATTCAGGGACAGGGAAGARARAGAAATGAG
ATGTGCTTGAGGEATTAACTGTCGACATAGAGCGCTTGGTTGAAAAGGGGCTAGTGGAGAAGACAGGCTAGAARGGATCTCTGGAGA
AAATACAAAACAATAATGATCCAGAACTAGGTTAAAATAGCCATCATTTCCTTAAAGAACAAGTAAATGGTTTTTAARAGAAATTAT
ACAGCCAGGCGTGGTGETGCACGCCTTTAATCCCAGCACTTGEGAGGCAGAGGCAGGTGGATTTCTGAGTTCGAGECCAGCCTCGTC
TACAAAGTGAGTTCCAGGACAGCCAGGGCTATACAGAGARACCCTGTCTCAAAAAACTCARARAAAATTATATATATATTATATATA
TACATATATATATATATATATATACACACACATACATACATACACACACACACACACACACATATATATATATTATGGCTTGGTTGG
ACACACTTTAAGGTCACCATACATGAACAGAACAACAGATTTAGGAAAAGGCCACTTTTGACTTTTTAGCAGGGCTAGAATTTGACA
GTGAGTGAGTGGGCGGGGACTGGTGTCAGAGCTGGAAGGAACTTGCAGGACCGTGTTTGGGCTGGCGTCACAGCTAGTGGGTAGGAA
CTCATGCACAGCCTGGTTGGAGTGAGTATCCAGAGAGTTTTCTAGCCTGAAGATGTTCTTTAGTTTGTCATGTAACTTTTCATTGCA
GTCTTGAATTCATTTCCCATCATTCGATAGCATTGTACTATTTTGTCATGAGCATTCATGTTTGTAAATTCGATTTGTTCTTTGAAG
ATACCTACTGGCCCACCCCCACCCCTCTATGAGACAAGGTCTCGAGTATCATGEGCTAACCTGGAACTCTGTAGCAGAGGATATCCT
TGCCAGATACCTAGGTTCCTCCAGGCTTGETTTTAGCCTTTCCAGGGATTGACCTCAGGGTGCCATGCATGCTGGGACCTTCTTTGT
TCTTCTACAGTTCTCAAATTTTATTTAAATTTATGAAAAATTAAGETTCTGTAAACTCATCTGTTTTTATGAGAATAAGCAAAACAA
AATGGAGGACATGGGAAAACTTTGCAATTATCTGGGTAGGTTTGTAAGTCTGAGATATATTTTTGAAAGTARCCAGATGTAGATTTT
TCTTTCTCCTCTTTGTAAGAAGTGATTGATTTTTACTCGATGTTGCATTGAAAGGAGTAAACTGCTGATAT TATCTAATAARAGCCCT
CCTGGTGTGGAGTCAGCTGCATGCCTTTAGCCTTCCAGAGCATTTGTGGTCGGTCATGTGCTTATGCTGTGTCCCCGCTCAGTGGTG
GGAATGAAAATATCTGTTGECGTGGACAGGCTGACCAGCAACACTAATGCTGCTGAGAGGGATTTGAGCTTGCTTTCTTCTTCTTCC
CATTCTCTGCAATGGACTTAAATGAACCCTGCTGTGACTTACCTGGGCTCTTAGGTGTTTTGCCTCTTTCTTCCTCAAGCCCACAGC
TCTGATTTATAGAATGCAGTGTCTGTTCAAATGTTGCTTTTGCTTTTCTTTTTAACAAGTGCAGACAGACATAATTTTTTTCTGTAT
TGCTTTTAGGACAAGCTACTGCAGGCGAAGAAAGACAT TGAAAAGCACTCTATTAATGACAAACAGGTARAGTGGGGCCGAAGGAGG
AATTTTCTTTCCTGATAGACAGTTGTTTAAAGGGGAGGAAAGATGTTACTTCCACTGCAACTGGTTCACTGAAGGCATTTATGGTTT
TTCCCAATTAAAATACATTTTAGGCCGCTTTCTAAAAGATGGAATTATTTGAAATGACTAGAATTCAGGTCTCTGTACAGAAACCAG
ATGETATAGACTATCACACATACCTGAAAATAGCCAAGCAGCGCTGTATGAGAAAATGGTTTCGTTGCAATTACTCAATTTACACAA
CGACTTAGATAGAAAGGATGTTTGAAAAGATGTTGTATGATTTGGGGTACTAAACTGATACAGACACTGTAATGTATATTTTCATGT
GCAAGTCAGTGACTGGTTGACTACTACAGATCCACCATCTAATCTAAAGAAATGGAAATTAAAGGACTTTCTGAACCCTCTCTCCTG
CCTTTGEGGCTCATTACCAGCCTCTCGTTCTTAGAGGCCACCTTAAGCCCGACTCTGATGTTGTTGTTCATTCATTCTTTACTTTTCT
TTAAGATTTTACCGTCTCTGGTAGTGTGTATAGTCTTTTGTATGAGTGTGTGTGTGCACCTGTGTGTACAACGGTCCTGATATGCAT
GCACATACGTGCACATGCTCGAGAAGCCACGGGCCAACATTGEGTATCTTCTGTAATCTCTCCATATTTTTTTTTTTTAAATAGGCT
CTTTTGETGAGCCTGAAGCTATCCTTGCTGGGGATCTAAACGCAGEGCCTCCTCACGCTAGCACCTTGCCAGCTAGTCATCTTAGCA
CCTAAATAGTGCGTGTGCGTGTGCGTGTGTGCGTGTGTGTTTGTGTGTTTTCTGTATCCTTTTGAGCTTTGGCAGCATTCCTATGTT
TCTGAACTGCCTTAATGAGACCTCGCACACAGTATGTAGTTATGCTTAAGACACCCACTTCCTGAGTTTTCACAAAGTTGTGCAATC
ATAATCACAATCAATTTGGAAATTGTCCCAACCCTGAAGTCTCCAGACTGCCATTAGCAGCCACACCCATTCCTGCCCTGCCTCTCC
TAGCCCTAGCCAAGTACTAATAACCTTTATAATTTGATAGACTGATGGACATTCTTATGCAGTGTCCTGCAACCTTATTTCTTTATT
CTATATTATTTTTAAAATTCATCTGTGTTGCTGAATAAAATAGCTCATGTGGTCTTTTCTTTTATTTATTTATTTATTTATTTATTT
TTCTTTTTGAGATTCTTTTATGGGTGTGCTGTCCAGCTAGACTCAAATCCCAGGACTGTTTTAGAAAGTTTTAATCAAAATCCGGGA
TTTCTACCCTGCCTTTGATCATTCAGTTCCCAGATAAAAGACACACTTTTATTATTTACAACAAGCTTTAAACAACACAAGAGCTGG
GCAGATATCTGCCTTCCCTGCTATAAGAATCTACTTTCCTATTTATAACCCCGAGT TATTACTTACTGTGCTTTATCTGEGGCTGCTC
CCAGCTTCAGTTGGCCAGCCTTATAGCTGTTTTCTTGACTCCTAACCCATAGTGTCTTTCTCTTCTCTTTCTCCTTCACTTCTTCTT
CCCATCAGAGGTTCTCCTCCAACCCCCAAGCCTTGGAACCCTARACTCCACCTGAGTCTCTTCTGCCCAGCTGTTGGCTGTCAGCAT
CTATATTTACCAATCAGAAATAACTTGGGGATAAGGTCACATTAGCATCACTTGGGTCTGAATGTGGACTCCTCTGGGTCAACCAGG
TCTTGAGGAACTAGCAGTATTAGCATTAGAATACAAGCAACATCAGACCAACCCCTACACAGGACTCAAATGATTCTCCTGTCTCAG
CTTGTTAACAGGATTGCTATAGGCATACATCATTTTCCTACATTTACTTAAGTTTATTATTGATATATATCATGTAGTTGTATGTAT
AAAGTACTTTCACTTACCTGTTCTGTCATTGATAGCTATTTAATTTGCTCCCATATTTTTGTGTTTATTGCTGGTTGTTGTCATGGC
AGCTTTTCTTTGTGCACATGATCAAAATGATTCTGTTGCTTTGGGACCTTTGACAAGGGAAAGCAAAGTTGCTCAACTCTTAACGGC
TGGGAAATGGGGACGGGGGTTGGGGAACTTTCCTCAGTATCTTCTGTGGCCTTGAATGGCATACCTTAGGGACCTAAATTCTCTTTA
TTATGCCCTGCCTTTTAAAGGTTTCACTGCCTTCCAATAATGCCAATGTACTAGCCCTTTAACATGTTGTCATTGGGAATACAAATT
TTAGTACGAGACATTCCAGATGCCTGCCTGTTTGCTCTGGCACCCATCACCATGTCCCTTGCCACAACCCCATGTAGGCATTCTGCT
TTGTGATAGGCTGTTTTTTGGCTGCCAGTGAAAGAACCCATTTAAGCTAGATTAGAGTGTATTAAAGGCAGGTTTATTGGGAAGCTG
CATCCAGAGTGGGAGAAGGAGAAGGGGAGAGAACATGCAAAATGTCTAGATTATATAGAGAGGAGCCTCTAGGAGAAGGGCAGCCCA
GCTCCTGGGTTGAAAAATTCAAGGTTGTGGGCAGGGTATGTCAGGTAGGGACTGAGGGATGCTGGGAGAACCTAGAGGCCAGGTCTG
CTETGCTATGTAAAATATGCACCTTAGTCTCTGTTCCAGGGTCCAGAACCARACATCTCAGTCTTTTGTTGCTTATARAAGAATAAG
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AGACTCCATAATCATACATGACTGCTTCCTGCTGACACTGGGGTGCAGTTGTGAATGTGAGAAAATGCTGGAATGTGGGGCAAATCC
AGGAAGAGCTGATTGTCTCACTGCCGCCCAGGTTATGGGACCATCTCAGGGTAGGAGTGGGTAGGCCCAGTTGAAACAGTCTGTGAG
GCTGGGGCAGAGCACCTGTGAGTAACTGTTTTGGAGCTCTCGTGGATGCAGATTCTGAGAGAACACCTGGATGTTGGAGACAGAAGA
TAAAGTTTAGGGAGAAAAACTTCTGGGGGGGGGGTTATACGTTTGAAACTCTTAGGCTCATGGTTGTGGGAGTTGGAGAAGGGGTGG
GGTGGGGGCAGGACCAGGGATAGGGCCGGTGGAGAAGGAAACAGGCTGTTAATTGACAGTACTTATCTGGAGTCCATTTGGCTATGG
AAGGTGGATTTGAGTGGATTCCCTGAAGCTTACAAGAATCTTTTTAAGTTTACAAAAAGATAAATCCTCTACAACTTCATTTATCCA
CTTCAATACCCCTTCCTAGACCTTCAAACAGTTTCTTAGAAGCCTTATATATCCTCAGATCTTACGTAAATGTTTCCTATCCAGTTA
TTCACCATGAGACATGGATGGTTGATCACTAGATTTAAACCCCTCAGAAATCTGAGAATGGTGCATCTAAATGTCCTATGTGTCAGT
TAGAATGACAGAGTTACCCATTACCCATTATACCACTAGGTTCCTTTTACGTCGATGGCTTTGTTGAGGACACAGGTCCAGGGCAGG
ATTCATCTTAGGCTGCCAGGCCCAAAAAATCTGGAAGGCCTTCCTGTGGAGGAGAAACTTGGGAAACTGACCTTGCTTTGACTTAGC
CAACATGAGACATGTCTGGTGTCCCTCTTTGTACACAGTTCAGGTCAGACCTCAGCAGTTTAGGCAATGGAGCAGCCTTTCTCAATG
GTTATTGTACAATTCAGGTGGAGTCCTCTTGTGCCTGGATCTTCTTGGAGACCTTGAGGGTGTCACTACTAGGATTGGGGAGTCTCT
ATCATTGTAAGCATTAAGTTTAAGGTTTTAAATGTCATATTCAGCAGGTCTCTGACAGGTTTGAGGCCGGTACCTACTAAGCATATC
TGCGTTAGTCAGTCTATGTCTGTTTCTAGTTATCTGTACACCTAGCAAACATAAAAAAGGAGGCTAAATAAAGCTTAAATAATTAAC
TGCATCATTTCTCAACATGACTTTAGTGATGCCCTTAAGAAAGATGGTGGTGAAGCCATAATTCAACCCTCTTTATTACAAAGTCAA
GATGGTGACCAGTTGTGCTGTTTACCCAATGTGTGTACATTGTTAGTTCACCATCACTGTTGTAATCAGTATTGCTGCTGCTGCTGC
TGCTGCTGCTGCTGCTGCTACAGGAAGGAGCGGGGAGAGGTGGGGAAGTCTGAGCTAGGTGGCACCTGGAGCCTTGTGCTCAGTGTG
GTGAAGGGAGAGTGGGAGAACACAGCCTCCAAAAAGCTGGACACAGGGAATTCAGACCAATTTGAATAAATTTTTTTTTTTAGATCC
CATGGCACCCATCATCCCAGCGTTCACTGGGAGATCCCAACACTATTGAATTAGCATCCCAATTCATAGTCTGAGATCAAATGGTTT
ATGCAGAAGTGTAGTAACCTCAGATAAGGCATGTCTGTATCAAAGGTTCCCCCAAAACAAAGACCTGGCCTTTGTTCAGATGGGGGG
AACTCTAACGTAGCTGTGACTCAGCAGAGAAAGCTCCGAGGATCCTAGACCCAGATAGGAAATAGCTGGGGATGGGTAGCCACAGAG
TCAGAAGAAATGATGTATTTCAGTGGAGAGGGCTAGAAGAACAGATTGGTTCCCAGATGGCCAGGAAATACCAGGTCCTTCGAACTG
GGGACTCAACTTCTCTCCAGTTCAGCGACATCTGATAGGTTATTTTTCCACCACCGGTGAAATGAGCCAATTTAAGCCAGATTAGAT
TAGATTAAAGGCTGGTTTATTGGGAAGCTGCTCTCAGGTGGGTGAGTTCACTGGCCCGGAGGACCAAGGCCAGGGAAATCGCCATAA
GGACAAGGGAAGAGAGGGACAGGAGGGGAGGGAGAGAGAAAGAGAAGCTGCACACACAGAGAGGGAAGAGAAGAGGAGCCTCTGGGG
AAGGGCAGCCCAGCTCCTGGGCTAGAAAGTTCAGGGTTTGGGGCAGGGTATGCCAGGTAGGGACTGAGGGATGCTAGGAGAACCTGG
AAGCCAGATCTGCTTTGGTATGTAAAATTTGTATCTCCACCCCCGATCCTGGGGTCAGAAATGAAACACTTCGTAGGTGTACGTGGC
TAAATTGGCCATTATTAGAAAGACTTGGTTTTACTATTTTTTTTTTAAATACCGTTACAAATAGTTTTGGTAGACCAACATTTTGGC
ATGTGCTTATAATCTAAGTAATCTCAGTATTTGGAAGGCTGAAACCGGAGGAGAGCTGTGAGCCCAAGTTATTCTAGACAGAAGTCC
AAGACCGTGTGTGTAGGTTAAAATAGCCCGAAGATGTCATTCTGTCCTTCCACCATGTGAGTCCCAGGTGATGAGCACCCTTACCCG
CTGAGCTGTCTCTCAGGTCCTGATCCCATTTCTCCTGTTTTCTTCCTTTGAGCAGGTGGTGCTGTGTATCTCAGTTGATGTGTCTCA
AGACTATAACCAAGTGGAGAATGTCATAAAGCAGGTAAGAGGAGAGGTGCTTTCAGTTTCACTGCCTGACTCTGCTCAGCTCTCGCC
AGGAGTTGACAGCTCTTCTCTATAGGCTTAGTGGTTCCATGGACTTGATTGACCTTATCTTTCTGAATGATGAATCTTCCATTCTCT
GATGTAGTGTTTGGAATGATATGTAATGTTATGGAATATTCCTCCAGGCACAAGAGAAGCTGGGTCCTGTGGACATGCTGGTCAACT
GTGCAGGCACCTCTATGTCAGGAAAGTTTGAAGAGCTTGAAGTTAGTAGTTTTGAGGTGAGTCACAGTGGTATCAAGATGATGTCTT
CTATTTTAAAACAGCCCTGCCAAGCCAAGAACTCAGCTACTAATGTACTTCAACACTGAGGAAATGGGCATTAGGTGTGAACTCTTA
AGTGCAAGGCCTTTTGACCTTGGCAATACGTCATTCTTGTCTTTAGTGTCCTCTTTCACCAGGGTGATAGGGACTCTGAAGTTAAAC
TGCTCTGCTATCTATCTTATAGGAGGTGTGACTGCTGGACCAGTGTCAGAACTATCTTCTCACAGGCTGTAGTCAACCCCATATACT
CAGAGATACACACAAGGCCTACAGGAGGATCAGAGGGTGGTAAAAGGTAGAATGGTAGGACCTGAGTGTCTGAGTTTGTCTGAGACG
CCCTGTCACTGTGCACATCACGCTGGCCCAGCCTTCTACCTCAGCTTCCTGAGCACTGGGATCACACATCTCTGTCACTGTGCCTAG
TGTCACCGTGCCTAGTGTCACCGTGCCTAGTGTCACTACACCTGGCACAATTGTTTGTTTTACAGTGAATAATTCAGAGGCACTTAG
CAAATTGTGATGTTGTGTAACTATCTAATTCTAAAACATTTTCATCTCTCCAAAAGAATACCCTATACTTTAGTCAGTATTTCTCAT
TAACCCAAACCCTTATTCTAGCCAATGGCTACCCCTAATCTGTGTCTGTCTTGCTGAATAATGGAGTCGTGTGCAGCGTGCGTGCCC
TCCTGTGCCTGGCTTTCTCCCATGCTGAACGCCCTAAAGGTTCCTCCTTCACACTGACGTGTACACCGGTGCTTTGTTTTTCTGAGT
TGGTAACAGTCCAATTGTGTGAAGAGACTGCAGTGTGCTTGCTTGCTTATCACCCCTGAATATTTGGACCATTCTTACCCACCCGGA
CCAGCCCAGAAGCTCCAGGTATCATTTGAGCCCTTGGAGGTTGTGATGCACAACCCTGTGTTGTAGTTTCCCTGTCACCAGTCAACA
CTCAGGTTTCCATGTCTTGCCAAGTGTGGTACAACTTGTAGTGTGTTCTCCAGCTTTAGGCTGTTGTTGCTTTTCTTTTCCCTCTGT
TGTGTTCTCTCGGGGCTCTTAGCTGGATGAAGTGGCTCATGCGCATAATCCCAGCTCTTGGGAAACTGAGGCAGGAGACTAAGGTTG
AGTTTAAGGCCAGCCTGAGCTATGAAGTAAGTTTCAGGCCCTCGTGAGATACAATATGAGACTCTATCTCCAAAACAGAGAGACAAA
TGTACTCCTTACTGGTGTTTTATTGAGTTCTCTCAAAAGAACTGGGGTAAGCATGGAGTTTTGTTCATTCACAGGTTCTTTTGGGGG
GTTCTTACTACTAAAGCAATGTCATGAGGGGCTGGAGAGATGGCTCAGCGGCTGACAGTGTTTGCTGCTCTTGTAGAGGACTGAGGT
TCAGTTCCCAACACTCTGAGAGGTCACATCTGTAATTCCAGTACCAAAGGATCCAGTGCCAGCCAGGCACACACATACATGCACGCA
AGACACTCAAATGCACATAATAAAAATCAAAGTTTTAAAGGCTAAAACAAGGCAGTGATATTAAAACATTCTAGGGGAAAACAAAAA
CAAAAAACAAGCAAGAATCCTGGCTTCCAAACACAATCAATATTTTCAGTTCTCTTTGCTTTTACAAAATAGAGTGGTAAGAATTAC
TATCTGCACATATCCTGTCTTCTACTTTTTGAAAACTCATAGCATAAATTTTTTCCCTCACTCTTGTGTTTTCAGTTCTCTTTCCTT
AAAGTTTCTTAGTATTCTGCCACACTGCTATCATGGTTGTGTATGCTCTGACTGGGCTGTGTAGCTTCTCAGGGTAAGGAGAATAGC
CTTCCGGTATATAAACCCGTCACTGTGTGGCCTTCCGGTGTATAAACCCATCACTGTGTGCCCTTCCGGTGTATAAACCCATCACTG
TGTGCCCTTCCGGTGTATAAACCCGTCAGTCACTGTGCATCCTCAGGTTCTCAGGGTGAACGTGGGGTTCTGGGATGAGAAGCTGGG
ACTGTCTCTGCGGGCACTTTCCAGCAAATACCGAGTTCTTACTGTGCAGGGCAGCAGGATCTGTGCTTGTACTTAGCTTGTGTTTTC
CCGTGTAATCCCTGAAGCATCCTGAGGTCATGCTGAGATTAACCCCATTTTCACCTGAGGAAATGCCCAGCTGAGAAAAGTCTCACA
AGATCAGGGGTGGGTAGTGGCATGAAGGCACAGCTCTACTGTTAACTGGTCCCACGTTCTCTGTATAGTCCTTGTCTAGCTTAGAAC
TAACAGGGCCAAAGAAATATTTTGAAGCTTTCTCCTAAAACTGTCCTTCAAGAATTATTACCTATAAGAACTTAAAAAGATAGCTTA
GGGATTAAGAGTCCTGGCCACTCTGGCAGAGGACCCAGGTTTAGTCACCAGCAACTTACAGCTGTCTTTAATTCCAGTTCAGAAGAT
CCAGCGCCCCATTCTGGCCTCTGGGCACTGCACACACATGGTACACAGAAATATTTTCAGGCAAAACCCTATACACATAAAATATCG
TTATAATGCATTACCTACAGTAAGTACTTTTCTAGTAGAACACTGATTTTGACCATTTGTGTGACCATTTGTGCATGGTTGGAGCAG
AGGTTAATGTTGGCTGTTCGTTCTCGTTCGTTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTCACTATTTTGG
TTACACTGGCTGAGACTGTCCAGTAAGCTGCTGGGATCTGCCTGTTTCTGCCTTCTTGCTCCCGGTGCCTGGGTTAGAGGTGTGTTC
CCTTATGCCCCGCAGAGTTTTTGATGGGGATCCAAACTCAAGTCCATATGCTTGCACACAAAGGACTTTCCTAACTCAACCTTGTGC
CTAGCCCTAATTTTGACATTTATATCAAAAATGGAACTGCTGTCACTATGAGAATTGTCTTCAAACTAGTCTCCAGAGGCTAGGTCC
TGAGTGTCATAGTATCTACTACGTTTGTTCACTTCCCCATACAATATTCAGCAAATCTGCTGCACCCTGGCTCCCAGTCCCCTGGGT
TTTTTTTTTTTTAATTTAGTTGTTATTCTATTGCTGTGAAGAGACACTGACCAATGCAACTCTTATAAAGGAAAGCATTTAATTGGA
GCATGCTTACAGGTTCAGAGGCTCAGTCCATTATGATCGTGGTGGGAAGCAGACAGGCATAATGCTAGAGCAGTAGCTGAGAGCTTT
ATATCCTGGTCCACAGGCAAGAGAGAGAAGAGGGAGGGGAGGAAGGAGGGAGGGAGAGGGAGAGAGAGAGAACGAGAACGAGAGAAT
GAGAACACGAACACAGACAGACACTGGGTCTACTGTGGACTTTTGAAACCTCAGCATACCCCCAGAAACACACCTTCTCCAACAAGG
CCCCCCTACCTAATCCTTCCAAACTATTAAACCAAATAGGAACCATGCCTACAAATATATATGCAAACTACCATAGGGTCTCTCTTA
AATAAGTTAGTCCTGGGAAGAGACAAACTCCCCTTAGCAGGGCTTAGGCTTTTGTCCTTGTTCGTCCCACCTCATCTGGCCTCTTTG
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TTTCTTGCAGAAATTAATGAGCATAAATTACCTGGGCAGCGTGTACCCCAGCAGGGCAGTAATCACTACCATGAAGGAGCGACGGGT
GGGCAGGATCGTGTTTGTGTCCTCTCAGGCAGGACAGCTGGGACTGTTTGGTTTCACGGCCTACTCTTCATCCAAGTTTGCCATAAG
AGGATTGGCAGAAGCTCTGCAGATGGAGGTAAAAAATACATTTATTTCTGTATTTCTTCTTCTTAGATCAGCAGGGAGCTCTGTCAT
TTTTTAGCTCCTTAGCCTACATCACTTTGTAAGCTAAAGGCTTACAGAGGTGATATCTGTAAAAACAAAACAAAACTAACTCAGTTG
TAAGATCTGTGTTTTAATACTTCTTATTGTATAAAATTATACTTAGGACAGCGGCAAAATGACTCTGAGGGTGGAGGGATTGTCTAC
TGTATAAAGTACTTGAAATCCCTTCCTGGTGTTGGTCTGCTTCTGCTTAAGTGAACAGGGATATCATTATAGACAACTTTCTGAAAG
CTCTGGATGTGGTTCTGGGGAAAATGCTTGTTTTACAGGTTGGGTAACAGAGTTTGACTCTCCAGAACTCACATACATGTTGGGCCA
GTGTAGCAGTCTGCCTGAAATTCTAGTGCTCAGAAGGTGAAGATGGGAGCCCAAAGCCGCGTGGCTAACGAGCTAGACCAGTCCTCT
CAGTATGAGTCAAATTTGCGAGGCTTACGTCAAAGAATAAGGTAGAGGATCATTAAGACAAACTCAATATTAGGCTTAGGCCTCTGC
ACACACATGCTCAGTTAAGCTGTGAAGTTGCAAGAGAGGATCCTGGTGATTCTGTGCAAGGATGCTTTGCAAATAACCATGTTCGTG
TGTGCATAGGTCTGTATGTGTGAAATATGTGCACAAACTTCTTCATACCACTTTCTGGAAAGGGGAATTCAGCTTTTAGTGAATTCA
GTGAGTTACTTAGAGTCACATAGTCACTTGGTGACAGGAATAACAAGGCCTAGCCCCGTAACTGCAAGCTCCACTGGTCTTTTGCAG
CAGAGGATGTATCTGTAATTTGGAATGTGCATGTGATGTGCATCTGGTAGCTGCTTTATCTGGTTTGGGATTTTGGGCTTAGAATCC
ATTCGGGTGCAGAGTTTGAGAGATAAAAATGTATGCCCATTAAGGCCTTTCCTGAAGTCTGACAGTATGATCCACAAATTAAGGGCA
AAGTGTATCTCTGGGAGCCCTGGTTTTCATTGCAGAGGGAACAGTGACCCAGTGGCTGCATCAGAGTCGCTCAGCTTCTTGATGTCA
AGAGTGATCTTTCACACTGCCCAAAGCTGACTGGGCTAAGTCGCCTTGACTTCTGAGCATTAAAATTGTTGTTACTTAAATAAACAA
ACACACATACCATCTAAAAGACTGCTATTTTATTTGGATTAAGTAAATTCAGACTTTTGAATCCAACTTGTTTGTAGCARAATTTGC
CTCAAACCAAGATTTTCTTATCAACTAATAATTGTTTATTGAAATCTAGATAATTTGGTCAGTTTTTTATGAGTTAAACCAACATAG
TTGCTTAAATGCTTGATGCTTTGGGTAAACATTTTGGTTTAATTAACTTTTTAAGTTTTTCTAGTTACTATCCTGCTTCCTCCGACA
AGGTATAAACTCTGAAAATGTGGGCACAGTGTGTACTTGAATGCTTTGTTGATATTTTGGATTTGATTTTCTTTTTTCTTCTTTGGT
CTTTTAAATACAAAATTAATATTTAAAGAATTTTTTTTCAAAAAGTTGATCTCTTCGAAAGTGTATTTCTGAAGTCAGTTATAGCCA
GAGATTCAAGAATCAACCATAACAAAACAGGAATCCCCAGCCAGGATTCCTCCTGTTTTCTCACCCAGACCATGCCTGGCCCCTCCC
CTCATCTCTTCCCACCATGETAGACCAGTAAGCTGGAGCTGGGATTCTTTAGT TTGATATAAGCAGCTGAGGTTCCTTCTCCAGCCC
CAGTGTTCTTGTTTTAATAGAACAGCTCTTAAGTGGCACTGTTTTTTTATGATAAACTCATCCTTCGCAAGCCATCCATTGTCTTAC
CTGTGCGAGGCTGGTGCCAAGTAGAAGGGAGAGTAAGAGGACAGGTGAAGAAAGGCAGAGCAGGAGAGTAGAAAACGGCCGTTTCCC
AGGGCCAGGGAGAAACAGGTCAGCGAGGCATGAGTCAGTGAGATGAGTGTAACACTCGTCGTAACCCTCGTCGTAACCTAGAACAGG
CGAATGTAAGCTAAGCCGTCCCTTTTTGGTTGGGTTATAGTGTTAACAGTTAGAGAGGTGTAAGAATAATTTTGTATGTCCTGGTTT
TTGCAAATTATGTGAACAAGAGTATCAGGAGACCAGGAACTGGGTTATGGACAGAGAGTTGTCCGTTTAGTTCATTCCTGTACGGAA
GTCTATGTTGGCATACAGTAGTAATTTAGAAAGTGTTTACTGGAAGCATCCACCCAGATGCTAGCAGAATAATTGTGCTTGATGATT
GCAAAAACAGGGTTGGCTCCAAAGGTGATGGACTGGTTCCTCTCCACCTTGCTGTTTCCAGTCCCTCCCTGTGAGAGAGCGGTTGCT
AACCCAGTCATGACCTTGAGTTTGAGAGACTTTGAAACATGGTTTTGATGATCATAAACGGCACAGCCCCCACTGTGGGGCAGCGCA
GTGGGGGAGGCAGTTCAGAGTGGGCCAGAGAAGCCAGCCTGTGTGACTTGCGTAGTTAACACTCAGGCACTTTTTTTTTTAAAGCCA
TTTTTCTCTGGTCCAATACAGGACCAGACAAGACTACAAGAGACATTTTATCAATTTTCACCATCTCAAAAGCAAGTGTGAGAGAAG
TCACTTGATCTTTGTTCCAGCTGGCTCACCTEGATTGGCCTGGGAGACAGCAAGCACTCCCTGGCAAGGCCARGCCATGAACCCTCAT
GACTTGGATGCCTGGAATGGAACCAGCTTTCATTCTTGTGATTACTTGGATGGGTGCACAGTACCTACCTACTGCTTTGTTCTCTTG
ACCCATGTTGCTGTCCCGAGCCTTCATAGCTGTGTCACTAAAAGAGTCTGGGAGCTAAGGGGCTGGCGCCCTGGTAGACGGGTGGGG
CTGAGAAAACCTGTCGGATTTCTTCTTTAAGATTCTCAACACTAGACTTGTTGCCGTCCCTCCCAAACACCCAGATGTCTTTATGAG
GACAGAGACACAAGCCAGCAGTACATAAAAAAGCATGCCAGAGTGGACTTGGTGGTCTGAGCCTTTGGATCGCTGATGTCCAGGCAA
GAAAGGAACAGGCGACAGCGACCGGACTGCTGTTGGACAGTTTTGGGAGACTGACCCTTGAAAGAAGGGCCAGTGGGGTTGTTGGGG
TGTCTTCATCAGTAGAGGAGTTGACTGGGCAGAGAAAGTGGGAGGCAGACAGTGTTGGAAGAACTAGAGGTTATAATAGGCCTAGTA
CCTATAAAGAAAGCCAGGGAGAACTGGGCATAGTGGTGCACACTTGTATCCCAGGTCTTCGGGAGACCATGGCAGACAGATCACCAG
GTCAGACTAGCCTGGGCTAGAGAGATCTTACTGATAAAAAGGGCAGAGGGAAGAGCTTCTCTGTATARATAGTGGTAGGGECTGTTT
ACAGGGGAGTTGCTTGGCTGGTCATACTTTGGTGGTCTACCCAGGATGAAGATGCTTTCTTCCTGATGCTATGTGGGTGGTTATGCA
GGGACTTCTACAGGGATGGATAGAGTTTCCAAATCTGGATTCAGACACAGTAATGTGCATCCGGGTAGGCACTGAGAGACGGTGTTT
TGCAATTGAAATGAACATTGCTGTATTATAGCAGCCTGAAAGGCATAGACCTGCCTTCTGCCTTGAGCTGTGCAGTTCGTGGGCAGA
GTCTGTGATGAAGGAGCATACTGTCATTCCACAGCATATGCAGTTCTCCCTGGGCAGCTCTGAGCCTCTGCTTGGTCAGCCGCAGGA
AGAACTCTACTAGGAGGGGGCTTGACACACTTTAGAGCCAGCCACTTTCTGACATAGGTCAGGGGTACTCTTGCTACTGTTTCTAAG
TCATCTTCATGGAGAGGEGTCCCCAGGACATTTGGTGCCTGTTTACTGATAGCCACTTCATGAACCTGACAAGCAACACCTTCTAAG
GCAGTGCTCTCAGCCTTCCTAGTGCTGTGACCCATTAATACACCTTGTGTTGTGGTGACCCCCAACCATAAGGTGGTTAGTTGCTAT
TTCATAACTGTAATGTTGCTACTATTATGAATCAGTGTAAATATCTGATATATAACACCCCCCCCCAAAAGGGCTGTGGCCCACAGG
TTGGAAGCACTGTTCTAAGAATCAAGATAGCTGAGACAAGTTACAGGATGACTACAAAGTGCTCTGTTCACTGAGAGTGCGTACCTT
GTTTGTGTGACCAGGTGAAGCCGTACAATGTGTACGTCACTGTGGCCTACCCACCAGACACCGACACGCCGGGGCTGGCTGAGGAAA
ACAAAACGAAGGTCAGTATTCCTACATAATGCCCTCTGTGAGGAGTGTGTGATGGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGCTGTGTGAAGCGTTTTGTGTGTGTAATATGTGTTGTGTGTGTGAAATACATGTGTGTGATATGCATGTTGCGTGTGAAATGTG
TGTATGATCTTCTGTGTGTGCTGTGGGGTGTGATGCATATATTTACACAGATTCATAATAGTAGCAACATTACAGTTATGAAATAAC
AACTAACAACCTTATGEGTGEEGGTCACCTCAACACGATGTGTATTGTCTGTGTTATGTATTGTATGTGTGTGATGGATGATGTCTT
TGATACAGTGTTAAGTGTTCTGAGTGAGGTGTGTATGTGATGTGTGTGTGTGTGCACGTGTGCATGGTGGTGTGTATATAGTTTGTA
TTTGTGACTGGAGGAAGTTGTGCATGTTTGGGTGTGTGTGTGTAGTGTGATGTGTATATGTGATATATGGGGGTGTTATACATATTT
GGGTTTGTGTGGTATGTATGTACATGTTTGGGTGTATATGTGCGTGTGCATGTGTGTGTGTGTGTTTGGGAGTGTGCAGGTGTGTAT
GGAGACCAGAGAACACCCTTGGGTATTCTTTTTCAGGTGGTGTCCTTGGTCTTGAGACAGGGTCTCCTACTGTCCTGGAACTATCAA
GTAGGCCCGGGAGTTCTCTGGTCTCTACCTCCTCCTGGCTGGCTTTGCATGTGCGGGTGCTCAGAGGCCAGACAGGCACTTTATCTC
COTAGCTCTGTTCTGAATCTTCAGCGTAATTTTTATGAATGTATCCTACTTTAGGTCCTGGCTGTTTATCAGT TAGTGGEGTCTGTTA
GGTGCAGGGTGCTGAGCCAAGACTTGACCTTCCAGGCAGAGCTTCCTCCTCCCTTTTTCTGCTCTCCAGTCCCCTTTTCTTAATGTT
GAACTTACTTGTTTCCAACTTTTAGCTCAGTATTTTCTCATAGGACGCAGTTGGCTGCCTAATGCTACCTGTGGCCTTATCACTCCC
ACTTCTGACCCCTGACCCCTAGAGGGAGCCATTTCACCTATGTGTCTAAACCAATCCATACATACATACCTACATACATACACAGTG
AATGCACCTACATGCATGCATAACATGCATACATATATGCACATACATTCATATGCATCTACGTACAAACTCGTGTTTTAACTAGGG
AAGCTAAAATTTGAGCCTCAGGTCTACTTTGTTCTGCCTGTGTGACCTCTGTTGGAGTCAGATTCTGTGTTTATGAGTGTTGATAAA
GTTGAACCTCTATAATGGCATTTCCTTTCCTGTGTGTCTTTGTTTAACTGAGAGCATTTGTAGGTCATTCACTGGGGAGAACTGGAC
GTCTTTTGAGCATCTGAACCACTGACCTTTCTGTTACTTTCATTCTTCTTCCTCCAAGCCCCTTGTCATGGGGCTCCACCTTCTGCC
AGGACACAGGCCOTGEGEETGACATCCTCTGCACTCCCCTGTGCTGCGCTTCCCTTCTCTGTCCCTTGCTGGGGTCTGTGCCTTCCA
CTGCTGTCATTTCTCTGCTCACCTTGGTGGCCCTTCAGTCATTCCAGAGAAAGGCACGTGAGAGGCACCATTTGTTTAGAGTCTGGT
TCACAAGAAGGCATCTTCCTTTTCCTATT T TTCGTTGCTGTGTGTGETAGCGGTGTTTTACTGGEGTGACAGTTGAAAATGACGGTCCT
CACGGCTTTGCGGGCATTTCTTACTGAGTTCTAGCTTCTAGGGTTTCCTGGGGACCCCACTGACCTGAGATGCCTGAGARAAGCAAC
TCGTGGCTTGTGGTTCAGAGACACCCGTCCATCAGGACAGGGAGAACTGGCCCGGCAGATCAGTGCTCCTTACAGGAAGGAGAAAAA
GGGGEGCGACAGCAGAGAGCCAGCTGAGCCATAGCCTCAGCAACACATTCCTCCAGCTGEGGCTTCAGCCCCTACCTTTCCCCACCTTCC
ACTAATGCTCAGGGGCCAAGCAAGCATCCGTGACTGAGCAGCTTCCTCATACACATGGGAGGTGTGTACTCCTGGTGGGGTTTAGTT

101




WO 2006/038955 PCT/US2005/025835

GTAGACACTCTTTTCCTTTTTATCTTTTAGAATGCCGTTTGGTGTGAAGTGTTTTATATGCTAGATACTCAGGACCGCCCCTTTGTT
CTCTCATGCACTCAGGTCTGGAACATTGAGGTCATTGTTTCCCATCCAGAACACTTGGAAGCATTCTTTGTGCAGTTGTCGCTCAGG
AGCCCCACTTTCCGGCTGACTTCACCACCTCATCTCTTACTCACTATTGGTTTCTTCTTCAACTTTATTTAATTTAACTTCAATTTT
TATTTCTACTGATTTTTTTAAGCTTAGATCTATCTGTCATGGATTTGTCTTTAGTTACTGTTCTGTTGTTGTGAAGAGAAACCAAGA
CCAATATAACATAAAAGAGAGCATCTACTTGGCTCTGTCTTACAGTTTCATAGGGCTAACCATTATCATCATGGCAGGGATCATGGT
GGCTCTCAGACAGATGTGGTGCTGAAGAAGGAAATCAGAGCTAAATCCTGATCCACAGGCCACAGGCAGGTAGACAGACAGACAGAC
ACACACACACACTGCACCTGGTGTGGACTTTTGAAGCCTCCACCCCGTTCCCACTGAGTTTTCTTCTATTTCTAAGGAGCTTCAGTC
AGAATGTTGCTTGGTTGTATTTTTGTTCTGTTTCTTTTCTTGGTTTTGAGTCTAGGTGTTCTCGACTCTGCTCATGTTGGTGATTGC
ATTCAGCAAGGCAGTGGAGCACAGGTTGTAGAGCCATGTAAAGCCCTTCCGCCACCTTCTGCTTTACATATGGAGGATGGGGTGGCA
GTGGCGCCTTCGTTTCCTTAGCGTCTCGTGTGTGGACAGATGGCATGGGACTGGTCATTTCCGCCCCAGTGGCATCTATCTCCCTTG
CATGTGTGCAGGTCATACAGAATGACTGGGTAGTCCTGAGCTGAGAGTAGGCTCTATTCATCTGGTTCCCCATCTTTCCCTCTGCCA
TGACACAAACAAACAAAACAGATAAACAGGTAAAGTGGGGCTGAAGGAAACCCACGAAAGCTTACCACCTCACACTGAAGGTAACCT
AGTTTTAGACTTAATTATTTTATGTGGTTTTTCCTCTTAAAGTGTATGTGGATCTCTGTAGCATAAATTTGGGGTGTTTATGTAGTC
TATATTCGGTTTTTGTTTGCCAAAAAAAAATGGGTTATTTATGTAGAAACAACCTCTTCATTTTCTTTTGAGTTCAGTCAATTTTAT
AATTTCTTTTTGCTTTAAAAACATAACTTGGAACCAAACCTCCTGCTTCAAACCTGCTAAGCAAGCATTAATATTTGCTGCATACTC
TTTAAGTCTGAAGCCAGTGAAGTAGTGACTTCCCTGAGATTTGGTTGTTTTGTTTTTGTTTAGCCTACAGTAAAATTTTAGACAGAT
TTCTAGTGACTGGAACCTGCATTGATCTGTGGGCCCAATAGGGGGCAGCAGACACTCTTCTAACTCAGTGCATCTTGCCTGTCCTTA
TCCACCTGGTGTGGAGGGAGAGCAAATCGGTGAGATGTGTGTCCTCTCAGATTCTAAAAAAAAGAAAACCTGACTTTTGTGAAACAT
GAGCTATGTTTCTATAATCACAGTATTCAGGAGGTCGCAAGCCTGCTTGGGCTACATAGTCAGACCCTGACTCACAAAACCAGACAT
GGAGGAAAAAGTGTATTCTAATCTTTCCCCTCGAGCCTACATAGTCACATTTAGTCTCCCGTGGCTTAAGGCTTCAGTTCGAAACTT
TTCTTTTGAAGAATGTTTGGATGTGTGTGTAAAATGCCACTCAGAAAAGCCAATGGGAACAGACAAAAACGTTGCCGCTCACAAGTC
AATTAGGACAGAAAGTGTGAATACAGAAGTAGCTAGAACGTGAATTAATGCAGAAATGAAGGAGAGGAGAGAGGGAGAGAAGGAGGG
GGGAGGAGAGAGAGAAACAGACACAAGAAGCCCGGAATGAGGAAAGGTGTTCTGAGCTAAGTGCGAGCCGGACAGACCTTTATCTGT
CTCTTGAGGAAGAGAAGCCTAGGATTTGGGAATTGGGCCCTGAGTCCTGTAACTACCTCTCAGCCAAACTAGGCAGGAGGCAGTGTT
GCTACTCAAATGGCTAGTGTCTTGGCCTCCTCTGCTCGTCCTTCAGCAAATAGATACAGTTCTTCAATGGGGGCTAGGCCCAGACTG
TCCTCAATCTGTCCCCAGCATCATTCATCTGCTCAATGGGGACTCTATTCAGAATGGAGGCACGGTCCTACGATGGATCACGTTTGC
TCAGTCACAGGGACGAGCCTCTATGCACATACTGTCTGGCAGTTGTCTGTCCAGTAAGAGAAGGGGCCCTTCCTCACTGTGACTGAC
AGACTGATCTACTAGCTCCGGTTCTGGAAGGCCTCACTAGAGCCGTGCTTGCACCACCCAGAACAGCAAGTACCTCCTTAGCCCTGC
CAATGGAGATAAAATCCCACACGCAGAGACTGACTTAGAATCTAGCTTGATCTTTGTCTTGAACAAACGTATTTGTTCGAAGGTAGA
AAAATGATAATTATTTGTGATCCATCTATAAGATGTTTATTTTAATTCAGTGGAATTATTTTAATTTGTATATTTCTCCCACTTGCA
GCCCCTGGAGACCCGGCTTATCTCAGAGACCACAGCTATTTGCAAACCAGAGCAGGTGGCCAAACAAATTGTCAAAGATGCCATAGT
AAGTAAACGCCCTTGTGTGGCTCTCTGTACTCCGTGTATTTATACTGTGTTCCTGAAAGGCACATAAGGACTGACTTCAGAGCAGAG
CGTTCGGCTTTGCGTGGGGTTTGTCTGACGTCAGCCTCCACAACCTCCTCCCACTTCCTGTGGATTCAGCATTAACCAGAGGGATAG
CGTCACGGTATTGTAAGAGAGCTGAAGCTCTCGGAACGCAAATGACCACTACGTGAGGAGAGGCAACTTCTTTTAATTTTTATTTGT
AATTTTACTTATTGGGTGGGTGTGAATGTTGCCTTCTTACAAGAAAATTTCTCTCATCTACCACGAGAGTCCAGGGCATTGAACTCG
GGTCATTAGGCTTGGTGTCTGTGCTTACCCACTGAGCCTGGCCTTGTCCTTTACCAGGGTTTCAGACCATCTAAGGTATTTGATTGC
CAGGCTCAGGATGGGTTTTTCTTTCCCTTCCTGTTTCCTGTTACTACTTTTCTTTCTCATGGTTCACAACAAAGCTGCTGGCCCCAC
CGTTCCTCTCGATGTACCTCCTCACACACTTAATTTGTGGGGAACTGGCTTTTGAAACCATATCAAGCATTATATAGAACACTGCAT
ACCACAGTTCTTTTGAATACATTCTGATTAACTCACTTGTAGAACAAGGTTCAATCTGAGGGATGTCCGTAAACTTAGTAACCTACG
TGACTTTGGAAAGTTTGCACCCAGATAACATGGTGCAGCTTCTAAGTAGCAAAAGGGGTGTTGTGCCAAGGTTAGCAGGACACAGTA
ACAGCAGCCTCACCAACAGACCCAAAGACCTGGTGAGACAGCTCAGTGGGTAAAGGGACTTGCCACCAATCCTAATAACCCGAGTTC
TTCAGACTCCAGTAGTGGAAGGAGAGACCTGACGCCCTCATTTGTCCTCTGGCCTCTACATACATGTTGTGTGATACATACATATAC
ACAAGTATGTTGCGCGCGCTCAACTGGCCAGGAAGAACGACGCTGCTACAGGATCCTTCTGCACACGTTTATTCAGTCCTGTTTCTT
CTTTCTCTATATTTCCCTTGTTTATATCTCCCTTGTTTATATCTCTCCCTTGTTTTTATCTCCCTTGTTTTTATATCTCCCCCGAAC
CCTGGGCCTCTCACTCTTTTATACTCTCAGTTCCCATCCACGCACAGCAGGCCACGCCACCTCACCAGGCACGCAGCTTCAGCTAAT
CAGGGCAGCAGGGGCAAATCTCCACCAAATTGGATTCACCTGTATCCTGGTACACCTGCGCAGCACTCAAGATGTTTGTGGCTTATA
TGAGGAAGTCAGGTGCAAGTCATATGACTTAGCTGCAGTCTCTGGCGCCTTTGGGACTGCCGCCACACCCGCTCCCCACAATTCCCC
CTTTTTTCTTTTTTGGCAGAGAGAATGTCTGTAGATAGCCCCCCGCAGCCATGTCCCTTACCCGTCCTTGGGTGACAAACAGCATTG
GTTTGATCCCTGTCTTAGGTTGGTGACATGCCCAGGGAGTCTTATCACTGACTACCTCTCTATCATGCCAAGCCACTCCTGGGGAGA
TTGTGTTTTGCTTGCAGCAGGTGCATCAAAAGGCCAGGATGTTAATTAACCTATGGCCAGATCTTAATTGCTGCAAGCAAGCCTCAT
GGGTGAAGGTAGAGGTCTGATCCCCAATGTGCAAGCATAGGGGCCCTACACAAAACCATCCCTTAGGCTCATCACCCAGAGAGGTCT
TGGCCAGCTCCCGTGTCGTTTTTCCTGGGGGAAGGGAACTAGGACACTGAACCTTCATGGATCAGACATACCTTCCACAGGATGCCA
ACAGCAAGCTATCCTCTGTGCAGTGCTTAGCCTCGCACCCCACGGCATAACGCAGCATAATTTCTTTTAGAGTGGCAAACCAAATCT
GAGGAGATTGTCCCGCCTCCACTGCAGCAAAAGCCTACGCTACCATGGCGAAAGTGCGGGCCGCACACTCTGCACCTAACACATGTG
CCAAACACAAAACACACACACACTATAACAAGCATACATCCCAGGGCTCTCATCCCCGCTCATCTTCCCTGAAGCAAGGGATAGATA
GCCAGAGGGGCTATCTCTTTAAGGGAAATTCAGGGATCAAAAAGCGTGGAAAATTTTGAATGTCATGTCGAGCTGGTATCGGCTTCT
GGAATACCGAAAGGATCTCCCATCTCGGCTCCATCCTTTGTGCTTGTGGGATCATCCACCACATCCACAGGGGCAACTGGATCAGGA
GCCTCATTCTTGCAGCGTCTCACCAATCTCTCCAGCACCCAAAGAGGTTCTGTCTGGTCCTGTGGAAACACACAGACCCTCTCGCCC
ATGTCAACACCTGATCCTGTCGATCCTCTCCAAATCTCCGGACAGAAGGTCCACCTACAGGTGGCTGCTGAGGAGGCATAGGGAGGC
GGCACAAAAGCTAATTCGCCTTCCTCCTCCACCTCGGCTCTTTTATTTCGTCCTTCCTGACCACCTGATAACACTGTGTCTCCTTTC
TTTTTCCTTTTTCTTTTTAAGCCCTTCTCCTCTTCCGACATAATTTCTTGTTGCTCTTTAAGGATTTTCTGACCTGTCTTGACTGCC
TCTACACACAGTTTCAAACAGTAACAGAGTCCATATATCAGAACAAGCAAGACCAAAACTATCAGACCTACCCACAAAGGGTCAATG
GGAGAAAAAAGCATAACTACTCAGCGAGGATCTATTGATCACTACACTGAGGTTATCATAGTTCCTTAACTTGTCCCCAAACCGGGA
ACCTTAACTTGTCCCAAAGCCGTGAACCTTTAGTTACCTTGTACCTGCTTCCTGGCAACGTTATATTCGCCTCTATTTTATCGGAGG
TCCTTCCCAAACTCCTGGGTTACTTTGTGCCTACTTCCTGGCAACTTTATGCTCACCTCTATTTTATCCGAGGTCCTTCCCAAACTC
CTGGGTTACTTTGTGCCTACTTCCTGGCAACTTTATGCTCACTTCTATTTTATCCGAGGTCCTTCCCAAACTCCTGGGGTCGCAAGT
TTCACTCACCGTGAACTTACCCTGCGGGCAACCACTGACTGCTGAAAGTTCTGAACTCGGTGGGGGAGTCGGTTCCCCATACGGGCC
ACCAATTGTCGCGCCCACTCTCAACCAGCAAGAACGACACGACCACCAGTCCTTCTAACAGCAGTTTATTCCGTCCTCATCTTTCTT
CTTTCTCTTCATCAGTACCGTTCCCCAGCTGAAGAGTTCTGAATCCACGCCGGATCCTTCTCAACAGTCTGTTTTACGGGAACTTTT
ATTAACCACTCCTTCCCCGTGATGCAGTTCTGAATCCTCCCTGTAGCAGGGGGTCTTCACTCATGCCTGAAGATGTTTCTTGTCCCG
GGTTTCGGCACCAACTTGTTGCGCGCGCTCAACTGGCCAGGAAGAACGACGCTGCTACAGGATCCTTCTGTACACGTTTATTCAGTC
CTGTTTCTTCTTTCTCTATATTTCCCTTGTTTATATCTCCCTTGTTTATATCTCTCCCTTGTTTATATCTCTCCCTTGTTTTTATAT
CTCCCTTGTTTATATCTCCCTTGTTTTTATATCTCCCCCGAACCCTGGGCCTCTCACTCTTTTATACTCTCAGTTCCCATCCACGCA
CAGCAGGCCACGCCACCTCACCAGGCACGCAGCTTCAGCTAATCAGGGCAGCAGGGGCAAATCTCCACCAAATTGGATTCACCTGTA
TCCTGGTACACCTGCGCAGCACTCAAGATGTTTGTGGCTTATATGAGGAAGTCAGGTGCAAGTCATATGACTTAGCTGCAGTCTCTG
GCGCCTTTGGGACTGCCGCCACACCCGCTCCCCACACAAGTAAATAAATATACATTTAAAAAAAAAGAACAGGTCTGCAGAGGTGGC
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TTGGTAAGTTCTACAAGCACAGGACCCCACTTCAGAAGCCACATGAGCCTCCACTCCCACCCCTTTCTGGCCTTCTTGGACACGGTA
CCATTACATACATGGTGCACATGCATACACGCAGGCACCCACACATACATATGTTTTAATTTTAAATCTTAAAACAACAACAAAAGG
ACTGAGTTCCTAGCAGTAACATAAAAGCCAGTAAGCCAGTATGGTTGTTCCTGTCTGTAACCCAAGTCCTGTGTGGACAGACCGGCA
GATCCCCAGATCTTGTGAGCCAGCCAACCCATCCAGTCTGTGAGCCTAGCCAGGGTCATTTTGAGACCCGTTCACAAAAGATAAGGT
GTAGAGTGATTGAGGTAGATACCCAACATTGACCTGTGATTCCCCACACATGTGCCCACAGACATGTAGTTTGCCCTGGTTGCCTTT
AGAGACTTGGAGCAGTGGCACAGAGGCATGARAGGCTAATTTGCTTTTCCCTCAAGTCAGAACAAGCACCCTCAAGGTGCTGCTGCT
GCTGCTGCTGCTGCTGCTGCTGCTGCTGCATTGTCTTAAGATGCTGGTACTTGCCATGCGTGTGCATGGTGTTGGGTTCCATCACCA
GCAGAAGAAGATGGGGAAGAGATTTAGCTAGGAGATAAAGTCATTTGAAATCARAGAAATTGAGACTGGGGAATTGCCACAGTGATT
AAAAGCACTTGTTCTTGTAAAAGGCTCTAGATTCATTTCCCACCACCACATGGAGGCTCAGCAGTTCCTCAGGTGTCATGT TGTACC
CAGACATGCATGCCATCAACACACACTCACACACACACACACACACACACAGAGAGAGAGAGAGAGAGAATAAAACTTAACTATATT
ATTAACTCCATTTTTAAATAGCTTTATTTGTTCTTTTAATGTATCTTTGTCCCTGAGTGTATGTATGTATGTGCAATGCCTGCAGAG
GCCAGGAGAACACCACATCCCTTGGACTGGATGTATAGGCATTGTCCCCTCTCTTTATGGTTTCTTTTTAAGTGTGTGTGTGTGTGT
GTAACACTCAGAAGACAGATTTGAGGAGTCATTATTTCCTTCACTGGGGTTCTGGGATCAGACTCAAGTGGCAARGAGCTCTCGTCCG
CGGAGTCCTGCCTTTTCTCAGTTTCTCTTCATATGGGGCTCCAGTAGCTTCAGCCTCAATAGCAGCTGAGGGTGACCTTGAACTACT
GACTTCCCACTTCTCAGTGCTGATATAACTACTATGTGTGGCTCARACATAGCTATTTTCAAACAGAAATTCATCAGGAGGAGTGGC
ATGETATTTTCACGAGCCTTTACAAAGTCCACACTAGTGGATGCCAGCTGCTTTCTCGTGTCTGCTTCTGTGGCCAATCTGTTAAAT
ACATTCATTTTGAAACATTTGAAGAAAATGTGACTTTAATCAGATACATAGTTGGGAGGGGATAAAGTTTTCACGGGATTTTCAGAT
AATTATGAACATAATGTTCTTTCTGTTTTTATTTTTATATTAACCCCCATCTTGACAATTAGGGGTTTCTTAAAGGTTGGTTGCTGT
ATGAAATTAGAAACCACACACCAGTGAGCTTTTTGTTCTCGGTGACACTAAAATGCATGTCTCGTTTCTATATTGAATGGATCTTTC
ACTCATTCATCATTTGAAAACATGCATTAATCATTTGGAAAATATGGAATCTGTGAGTTATCARAAAGTCACATTCATCAGAGATCAG
GGAAATATCAGGAAGCCAACTGTCTCCTACTGATGGATAAAGTTTTCATAAGTCTTAACTTTTCCCCATGCACATATATAATCTGTG
GTCTTCTTCCTAGCCACAAGTTCAGTTCATTTGTCTGCCCTATCTGTGCCTCAAGCCCAAATTGGAATGTTCTAGCCTCCTGGTAAA
TAGTTGTTAACAGGAAAATAGTTTTGTCAGGAAGCTCAGCTCTGAGGTGTTCCCAGTTAAGCTAAATCACTCGTGGTGAATTTCTTA
TTTGTCACCTGAGAACAGGAGTCCTCTTCCCAGTGTCCTCCAGGAGATGGGCCACAACCAGCCAGATGTCAGATGCTGCTGGTTCCT
GGGTATGATGCTATGTGTACTCTCCTGTGTATATACCTGTGAAATAGCCTAGCTGGGGATGGAGCTCATTGGTAGAGTAATAGTCTA
GTATGTATGAAGCCCTGGTTCCTCCCTAGTACCATATAAACTGAGAACACATGCCTATAATCCCAGCACTTGAGGAGTAGATARGAG
AGGATTGAAATTCAGGGTCATCCTCAGTTACAARAGTGAGCTCAAGGGCAGCCTGAAATCCTGCCTCAAAAACAAACCCCAAACCTGT
TTAATGAATGGATTAGGCCCCTGGTTCTATTGAGGAGCAAAGAAGTGATACATATCCCACGTGGGGCAGAGCTGGGCAGCCCAAGAT
GCTGGEGTATCATGCAGACAGCATGCAGTTGACCCCTTCTGAACCACTTCTTAAATACAAAGCGTCTTTTGGGCTCTTAAAGACTTT
TTPAGAGTGTGTCTGTGTGTGTGTETGTGTCTCTTTTCATTGCTGTGGTGGTGETGGCACTGGCTGCATTAGGGCCACACTCTCAGA
AACTCTCCTTTGTGCTGTGGTGCTTTTGTCCATATGCACAAAGGTCAGTGGGAAAGCAGCTAACGTCTCAGTGTTATTTGACGGTTT
CATTGTCCCTAGAGACCCTGAARGGGTCAGGAACCCACAGGGATCTGTGGACTTGTACTTTCAGAGCTGGACATACTTTACGTCTCT
GTETCCCTTTTTAGTTCTGGTATATTTTGAGTCGCTGTGCTGTCCCTTATAAAGTGAAGGGACATACTTCCCTGTTCCTCAGTGCTG
AACTAATTCCTACAAACTTACTCCATACCACTCTTTTCTGCTTGCTTCTTTCCTAGCAAGGAAATTTTAACAGTTCTATTGGCTCAG
ATGGGTACATGCTETCCTCCCTGACCTGTGGGATGECCCCGGTGACTTCCATCACTGAAGGACTCCAGCAGGTAAGCCCTTTCTTAG
CCAGCAACCAGGTAGACATACAGACAGGTAGACTAACAAAACAAGAATCACTGTTACCAACTTCTGTGAGAAAAAGATGAAGACTAG
AGTGCAGTAGTTTTAAATTAAAGTTTGTTTCTCTCTCTGCCAACAGTAAGTAGGCAAGCAGGTTAAGGATATGTCCTGGGCAGAAGT
GAGGAACCAGGCTGCAAGTGGAGGAGGGGCCETCECTGTTGTTGGGTGCTCACCCATCTTTTCAGCAAAGAATCCTTGCTCTAAAGT
GTTCAAAAAGGAACACTTGGCCAAGAATTGTGGGGEGCAGCATTGTCCACAACCAGTGAAGTATTAGCTTAGAAACCATTTTCTAGC
TCATCAAACCTTCCAGTAGCTAAGCTGAAGGAGACTCAGAGAGCAGACCAGACACACCTTGCCTGTAAGAGCTTCATCCAGATTGCC
AGCACTGTCATAAAAAGCCAGTGTGGTCTCTCCTATCTGTAACCCAAGCCCTGTGTGGCAGATCCCCAGAGTTTGTGAGCCAGCAAC
CCATCCAGTCTGTGAGCCTAACAAAGATAGGTGCATGAGTTCTTTCCCCCATGTTTGTCTGTACACCACATGTGTGTAGTGCCCATA
AAGGGCAGAAGAAAACATTGGATTCCTGGAACTGGTGTTACAGAGAATAARGCTGCCAACTAGGTGCTAGGAATCGAATTCAAGCCCT
CTGGAAGAATGACGTAAGCTCTTGACCTCTGAACCATCTCTCAGGCCTGAAAGTTTACTCCTGTTGATAAGGTTCTGTGTTCCCCAG
ATCETTAGGTGTAAGAGGGTTCACTAACCCTTAAGGAGTCTACTACCATGGAGTGCTAAGACTGGTGGGCAGTGCTAATGGCAGCCA
PGTCATTAGAGCTGTAATGGAAGGAACCTTTAGEGGACAAAGCCAAGCATCATGGCTGAGARAGCCCTGGTCTGTGTGAGGTGCATTC
AGATAACTCCTAGTTCTTTCTTGEGGCCTTTTCCTAGCCTGTCTCATTCTGAAATGTCTCCCCATCATGATTTGCTTGACCTTGTTAC
AGGTAAGATCTTTGGGGACAGGGCCTAAGTCACTCTTACTTGTCACTGGACCCCAGCAGCCAGTACCTACATAACACAGGAGTTTTA
GATTAGTGCACAGAGTCTGCACCTGTCCACCTGTCTTGCCCGTTCACACAGTGATGCCAAATCTAARACTCAGTCTAGGCTGGGTGC
PAGGCTGGATGCTTTTACCCAAGCCAGCATCGGGCTGTGATCCCCGACCACCCTGCTTCAGCTTCTTTCAGGCTCTGGTCCCACTCA
PCACCATGCTCTTCAGATCTCTCTCTCCCGAATTCTGCATCTCTGCTGATGATCCCAGAGTTGAGACCAACATCACAGTCCTTTACC
AGATCCACATATGTTGTGAGCTAGAACATGARAAGTGACGTTGTGGTCCATCTGATAGAAGCCACTCTCCTTACACTGACTCTCCTC
TGCCACCCTCCCTAGCACTGAGATATGGGTATGAGCCAAACTCCAAGAGTATGTACATTTAAATAAAGTTGTTGCAAAATCAGATGT
TGCAAAAGAAAGAAATCCAAATTTGAGACATTTATTGGGACATTCAGAGEGTCTACCTCAGCAGGCTGCTTTCTCGACAGGAAARGAT
GECAGTCACTCCCATAGAATAGAGCATAACCCCTTCCCAATCCCTGTGACCTAATCCCCCTATGCCAGCCACTGGCACAGATGCTGA
GAGACTTTCTTTGCTGTGTTTGTGAAATACAACTAACTCTACCTTACATAAATCCATCACTGGCTCCTTGGGGCTCAGGATGAAACT
TGAAATCCAGCGCACAGCACCAGCCACAGCCTGCTGCCACTTCTTTTTCCCTCTCCCTCGGCTCTCCTCATCTCCTCATGTATCTGG
AAATETGTGTCTTTCCATGATGCCATTTGEGAGTTGCTTTAATGAGAGACTGTCACTGGGAAGGGCACATGGCTATGGATAATTGCTG
CCTTGCCTCCTAGACTGEGTTGGTCGCTTTCTTCTTTGATTATCTTTCCACTACAAGCCAATCGTATGCCCACCCGTAGTCGCAGCTC
CGTAGAAGGCTGAGGCCAGAGGATCACTGGTGACTAGCGAGCCAAGACCAGTCTGAGCAACATAGTGAGAATTTGCCTCAATAAATAA
ACAGATCAGTTCAGGTAGGCGAGGAATGTATATTTCTCACGTCACGATCCTGAGCACCCAGCAAAAGGGCTTAATACTCAGAACARA
AATTGTAGCCAAGGACACCTTGATTGTAGCATAAGTATCTGGAATGCGGAATTGTACCGTGCCTAGGAGTTATAACCCCGTCTTCTA
AGAATGCCTAGTTTGTTCTTTTTATGGTTGGAATTTGTTAATTCAGACAAATATTGTTGTCTGTGTGGCCGTGCTATCCACTGTACA
AAGCAGACGTATTCTGTTCTTGAGAATTACTGGCATTTACAAAGTTTTCATTATACCTGTGCTTGGAGCAGATCAGATGTGTCCTGG
AAACTGTTTAGAAGAGACTTAACTACTATAAAATGGGCTGTTGTCCTGTCCTGTTGGATGAGCTAACAGGTCTCCCTTTCTCTTGCA
GGTGETCACCATGEGCCTTTTCCGAACAATTGCCTTGTTTTACCTTGGAAGTTTCGATAATATAGTTCGCCGCTGCATGGTGCAGAA
AGCAAAACCTGAAGTTGTAGACAAAACTGCCTAAACCTTGCCCCTTGGATGAAAGACTGAATCCAGTGATTTGAACAGTGTGCTGCT
AATGGAACACAAGTTTTGGCCTCCAGACTTTTGTATCTTGTTTTTGAATGTGTGAGATTGGACCCCGTGCTCTTCAGAAATCTGGCT
GTAAGCAGAGGGACATGAGGCCATCTCTACAACTGTTAAACACTATGCAAATATGGGCCAGGACACCTTTGATTTTCTGGGCTGTAG
GGGTGATAGTGTGAGAACTAATAACAGGAAAGCAGGGTAAAGAATAGCATTCCAGAACAGTAAATTCAGCTTTTCGGTCATTCTCCC
ATCCTACCCATAGAGATCAAGAAATGTCCTCTGTGECETTTCTGAGGTTTTGTTTTGTTTGTTTTTTGTTTTTGTTTTGTTTTGCTT
P TTTPTTTT T TTTGATT TTGGGTTTTAACTTTTTATGAAAGATGGTCCGGATTTTTATTAGTCTTTTTTTCTTTTTTGTAATTTT
TTTAGTGTATGTTATTCAAGGTGTGTCTTCCGAGTAGCCCGTGAGTCTGACTCTCAGCATGCCTTGCTGCGCCTGGGACTCGCTTCT
GCTAGTGAAGCTGGTTTCTCTCTCTTTGATCCCATAARATTCGAGGGGGATGAGAGAGCAGCACAGAGGGCAAGGGGTGAGTCCTTT
GTGACGGCAAGCGGGGCTTTCTTGTCTTCTTAGACTGATGCTTACAACGTTTTCATTTTTATTCAAGGGGARAGGCAGCCTCTTTAC
GTGTTTCGTGAAGAGAAATARAATCTCCTAGCAGCTTAAGTTACAGTTTCTTCAGGAGCCATGATGACCTGAAGTTCACATTCCATT
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TCAGCTCAGTTCCTAGTGCTTATCGCTCTTCCTAGTTTTGCTTATGCTACTGTAATATTTTTGTAGAAGAAAGGAAGGAAGAARARA
AAGATGGAGATCAGTGCAAATGTTTTTGACTTTTTTAATTAATCCATGAATTAATTAARAATAARAAAATGAAAAGCATGACCTTCTT
ACTCTCAGAGCATACAATGGAGCTTCAGGGAAGGCAGCTGGTTGTGTACTTCTACTATTAAAAGAGGEGTCAGGTTTGGAGETTGGGT
GTTGAGCGGCTCTGTCTCGCGCACTGGCACCCAGCAGTATCTTCAGCATGGTAAGGAGCCCTCTGATGGCAGCCTGTGCGCGTGCAC
ATGCGCAAGACTGCGETTCCATGGGCGAGCCTGCARACAAGTGCCTCAGATGAGTCCTGCCTGTATCCCACTCATCCTGTTTATTGTT
CCCCAGGCTCTAGGACAGTGTTCTATGTCCTGATATTTTACCCTGTTCTCCTTGTATACAAAATACAGCATTTCAGTTCACTCCACC
AGGAGAATACTACTTTGAAAGAAAAAACTTTATTGTTAAAAAACAGAAAACAGCCGGGCATGGTGACGCACGCCTTTAATCCCAGCA
CTCAGGAGGCAGAGGCAGGCGGACTTTTGAGTTCGAGGCCAGCCTGGTCTTCAAAGTGAGTTCCAGGACAGCCAGGGCTACACAGAG
AAACCCTGTATAGGAAAAAAACCAAAACC

MOUSE mRNA SEQUENCE : mR22-022.1 (Seqg ID No: 2)
TCGCTCGCAAACCCAAACACTCCCGGCTGCTGGTGCATGTGATCTCCCAGTAGTCGCTCGGCAGAGATGTTGCTGTTGGCCGCTGCC
GGCCTCETGECCTTCRTECTGCTCCTCTACATGGETGTCGCCGCTCATCAGTCCCAAGCCCCTCGCGCTGCCCGECGCGCACGTAGTG
GACAAGCTACTGCAGGCGAAGAAAGACATTGAAAAGCACTCTATTAATGACAAACAGGTGEGTGCTGTGTATCTCAGT TGATGTGTCT
CAAGACTATAACCAAGTGGAGAATGTCATAAAGCAGGCACAAGAGAAGCTGGGTCCTGTGGACATGCTGGTCAACTGTGCAGGCACTC
TCTATGTCAGGAAACTTTGAAGAGCTTGAAGTTAGTAGTTTTGAGAAATTAATGAGCATAAATTACCTGGGCAGCGTGTACCCCAGC
AGGGCAGTAATCACTACCATGAAGGAGCGACGEGTGGGCAGEGATCGTGTTTGTGTCCTCTCAGGCAGGACAGCTGGGACTGTTTGGT
TTCACGGCCTACTCTTCATCCAAGTTTGCCATAAGAGGATTGEGCAGAAGCTCTGCAGATGGAGGTGAAGCCGTACAATGTGTACGTC
ACTGTGGCCTACCCACCAGACACCGACACGCCGEEGCTGGCTGAGGAAAACAAAACGAAGCCCCTGGAGACCCGGCTTATCTCAGAG
ACCACAGCTATTTGCAAACCAGAGCAGGTGGCCAAACAAATTGTCAAAGATGCCATACAAGGAAATTTTAACAGTTCTATTGGCTCA
GATGGGTACATGCTGTCCTCCCTGACCTGTGGGATGGCCCCGGTGACTTCCATCACTGAAGGACTCCAGCAGGTGGTCACCATGGGEC
CTTTTCCGAACAATTGCCTTGTTTTACCTTGGAAGTTTCGATAATATAGTTCGCCGCTGCATGGTGCAGAAAGCAAAACCTGAAGTT
GTAGACAAAACTGCCTAAACCTTGCCCCTTGGATGAAAGACTGAATCCAGTGATTTGAACAGTGTGCTGCTAATGGAACACAAGTTT
TGGCCTCCAGACTTTTGTATCTTGTTTTTGAATGTGTGAGATTGGACCCCGTGCTCTTCAGARATCTGGCTGTAAGCAGAGGGACAT
GAGGCCATCTCTACAACTGTTAAACACTATGCAAATATGGECCAGGACACCTTTGATTTTCTGGGCTGTAGGGGTGATAGTGTGAGA
ACTAATAACAGGAAAGCAGGGTAARAGAATAGCATTCCAGAACAGTAAATTCAGCTTTTCGGTCATTCTCCCATCCTACCCATAGAGA
TCAAGAAATGTCCTCTGTGGCETTTCTGAGGTTTTGTTTTGTTTGTTTTTTGTTTTTGTTTTGTTTTGCTTTTTTTTTTTTTTTTTG
ATTTTCGGTTTTAACTTTTTATGAAAGATGETCCEGGATTTTTATTAGTCTTTTTTTCTTTTTTGTAATTTTTT TAGTGTATGTTATT
CAAGGTGTGTCTTCCGAGTAGCCCGTGAGTCTGACTCTCAGCATGCCTTGCTGCGCCTGGGACTCGCTTCTGCTAGTGAAGCTGGTT
TCTCTCTCTTTGATCCCATAAAATTCGAGGGGGATGAGAGAGCAGCACAGAGGGCAAGGGGTGAGTCCTTTGTGACGGCAAGCEGGE
CTTTCTTGTCTTCTTAGACTGATGCTTACAACGTTTTCATTTTTATTCAAGGGGAAAGGCAGCCTCTTTACGTGTTTCGTGAAGAGA
AATAAAATCTCCTAGCAGCTTAAGTTACAGTTTCTTCAGGAGCCATGATGACCTGAARGTTCACATTCCATTTCAGCTCAGTTCCTAG
TECTTATCGCTCTTCCTAGTTTTGCTTATGCTACTGTAATATTTTTGTAGAAGAAAGGAAGGAAGAAAAAAAAGATGGAGATCAGTG
CAAATGTTTTTGACTTTTTTAATTAATCCATGAATTAATTAAAAT

MOUSE PROTEIN SEQUENCE : mP22-022.1 (Seqg ID No: 3)
MLLLAAAGLVAFVLLLYMVSPLISPKPLALPGAHVVDKLLQAKKDIEKHSINDKQVVLCISVDVSQDYNQVENVIKQAQEKLGPVDM
LVNCAGTSMSGKFEELEVSSFEKLMSINYLGSVYPSRAVITTMKERRVGRIVFVSSQAGQLGLFGFTAY SSSKFATRGLAEALQMEV
KPYNVYVTVAYPPDTDTPGLAEENKTKPLETRLI SETTAICKPEQVAKQIVKDATQGNFNSSIGSDGYMLSSLTCGMAPVTSITEGL
QQVVTMGLFRTIALFYLGSFDNIVRRCMVQKAKPEVVDKTA*

MOUSE PANTHER CLASSIFICATIONS
FAMILY (SUBFAMILY)
SHORT-CHAIN DEHYDROGENASE-RELATED (FOLLICULAR VARIANT TRANSLOCATION
PROTEIN 1)
BIOLOGICAL PROCESS
Biological process unclassified(2.99.00.00.00)
MOLECULAR FUNCTIONS
Oxidoreductase(1.19.00.00.00) > Reductase(1.19.06.00.00)
Oxidoreductase(1.19.00.00.00) > Dehydrogenase(1.19.05.00.00)

MOUSE GENE ONTOLOGY
No Gene Ontology

MOUSE PROTEIN DOMAINS (INTERPRO SIGNATURES)
IPR002198 (SDRFAMILY)
IPR002198 {adh short)

MOUSE mRNA SEQUENCE : mR22-022.2 (Seq ID No: 4)

CGCCCTCGCTCGCAAACCCAAACACTCCCGECTGCTGGTGCATGTGATCTCCCAGTAGTCGCTCGGCAGAGATGTTGCTGTTGGCCG
CTGCCGRCCTCATGECCTTCGTGCTGCTCCTCTACATGETGTCGCCGCTCATCAGTCCCAAGCCCCTCGCGCTGCCCGGCGCGCACG
TAGTGGTCACAGGAGECTCCAGTGGCATTGEGGAAGTGCATTGCTATTGAGTGCTACAAACAAGGAGCATTTATAACTCTGGTTGCAC
GAAATGAGGACAAGCTACTGCAGGCGAAGAAAGACATTGAAAAGCACTCTATTAATGACAAACAGGTGGTGCTGTGTATCTCAGTTG
ATGTGTCTCAAGACTATAACCAAGTGGAGAATGTCATAAAGCAGGCACAAGAGAAGCTGGGTCCTGTGGACATGCTGGTCAACTGTG
CAGGCACCTCTATGTCAGGAAAGTTTGAAGAGCTTGAAGTTAGTAGTTTTGAGAAATTAATGAGCATAAATTACCTGGGCAGCGTGT
ACCCCAGCAGGGCAGTAATCACTACCATGAAGGAGCGACGGGTGGGCAGGATCGTGTTTGTGTCCTCTCAGGCAGGACAGCTGGGAC
TGTTTGGTTTCACGGCCTACTCTTCATCCAAGTTTGCCATAAGAGGATTGGCAGAAGCTCTGCAGATGGAGGTGAAGCCGTACAATG
PETACGTCACTGTGGCCTACCCACCAGACACCGACACGCCGGGGCTGGCTGAGGAAAACAAAACGAAGCCCCTGGAGACCCGGCTTA
TCTCAGAGACCACAGCTATTTGCAAACCAGAGCAGGTGGCCAAACAAATTGTCAAAGATGCCATACAAGGAAATTTTAACAGTTCTA
TTGGCTCAGATGEGTACATGCTGTCCTCCCTGACCTEGTGGGATGGCCCCGEGTGACTTCCATCACTGAAGGACTCCAGCAGGTGGTCA
CCATGGGCCTTTTCCGAACAATTGCCTTGTTTTACCTTGGAAGTTTCGATAATATAGTTCGCCGCTGCATGGTGCAGAAAGCAAAAC
CTGAAGTTGTAGACAAAACTGCCTAAACCTTGCCCCTTGGATGAAAGACTGAATCCAGTGATTTGAACAGTGTGCTGCTAATGGAAC
ACAAGTTTTGGCCTCCAGACTTTTGTATCTTGTTTTTGAATGTCTGAGATTGGACCCCGTGCTCTTCAGAAATCTGGCTGTAAGCAG
AGGGACATGAGGCCATCTCTACAACTGTTAAACACTATGCAAATATGGGCCAGGACACCTTTGATTTTCTGGGCTGTAGGGGTGATA
GTGTGAGAACTAATAACAGGAAAGCAGGGTAAAGAATAGCATTCCAGAACAGTAARATTCAGCTTTTCGGTCATTCTCCCATCCTACC
CATAGAGATCAAGAAATGTCCTCTGTGGCGTTTCTGAGEGTTTTGTTTTGTTTGTTTTTTGTTTTTGTTTTGTTTTGCTTTTTTTTTT
TTTTTTTGATTTTGGGTTTTAACTTTTTATGAAAGATGGTCCGGATTTTTATTAGTCTTTTTTTCTTTTTTGTAATTTTTTTAGTGT
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ATGTTATTCAAGGTGTGTCTTCCGAGTAGCCCGTGAGTCTGACTCTCAGCATGCCTTGCTGCGCCTGEGEGACTCGCTTCTGCTAGTGA
AGCTGGTTTCTCTCTCTTTGATCCCATAAAATTCGAGGGGGATGAGAGAGCAGCACAGAGGGCAAGGGETGAGTCCTTTGTGACGGT
AAGCGGGGCTTTCTTGTCTTCTTAGACTGATGCTTACAACGTTTTCATTTTTATTCAAGGGGAAAGGCAGCCTCTTTACGTGTTTCG
TGAAGAGAAATAAAATCTCCTAGCAGCTTAAGTTACAGTTTCTTCAGGAGCCATGATGACCTGAAGTTCACATTCCATTTCAGCTCA
GTTCCTAGTGCTTATCGCTCTTCCTAGTTTTGCTTATGCTACTGTAATATTTTTGTAGAAGAAAGGAAGGAAGAAAAARAAGATCGA
GATCAGTGCAAATGTTTTTGACTTTTTTAATTAATCCATGAATTAATTAAAATAAAAAAATGAAAAGCATGACCTTCTTACTCTCAG
AGCATACAATGGAGCTTCAGGGAAGGCAGCTGGTTGTGTACTTCTACTATTAAAAGAGGGTCAGGTTTGGAGETTGGETGTTGAGCG
GCTCTGTCTCGCGCACTGGCACCCAGCAGTATCTTCAGCATGGTAAGGAGCCCTCTGATGECAGCCTETGCGCGTGCACATGCGCAA
GACTGCGGTTCCATGGGCGAGCCTGCAACAAGTGCCTCAGATGAGTCCTGCCTGTATCCCACTCATCCTGTTTATTGTTCCCCAGGC
TCTAGGACAGTGTTCTATGTCCTGATATTTTACCCTGTTCTCCTTGTATACAAAATACAGCATTTCAGTTCACTCCACCAGGAGAAT
ACTACTTTGAAAGAAAAAACTTTATTGTTAAAAAACAGAAAACAGCCGGGCATGGTGACGCACGCCTTTAATCCCAGCACTCAGGAG
GCAGAGGCAGGCGGACTTTTGAGTTCGAGGCCAGCCTGGTCTTCAAAGTGAGT TCCAGGACAGCCAGGGCTACACAGAGAAACCCTG
TATAGGAAAAAAACCAAAACC

MOUSE PROTEIN SEQUENCE : mP22-022.2 (Seq ID No: 5)
MLLLAAAGLVAFVLLLYMVSPLISPKPLALPGAHVVVTGGSSGIGKCIATIECYKQGAFITLVARNEDKLLQAKKDIEKHSINDKQVV
LCISVDVSQDYNQVENVIKQAQEKLGPVDMLVNCAGTSMSGKFEELEVSSFEKLMSINYLGSVYPSRAVITTMKERRVGRIVFVSSQ
AGQLGLFGFTAYSSSKFAIRGLAEALQMEVKPYNVYVTVAYPPDTDTPGLAEENKTKPLETRLISETTATICKPEQVAKQIVKDATIQG
NFNSSIGSDGYMLSSLTCGMAPVTSITEGLQQVVTMGLFRTIALFYLGSFDNIVRRCMVQKAKPEVVDKTA *

MOUSE PANTHER CLASSIFICATIONS
FAMILY (SUBFAMILY)
SHORT-CHAIN DEHYDROGENASE-RELATED (FOLLICULAR VARIANT TRANSLOCATION
PROTEIN 1)
BIOLOGICAL PROCESS
Biological process unclassified(2.99.00.00.00)
MOLECULAR FUNCTIONS
Oxidoreductase(1.19.00.00.00) > Reductase(1.19.06.00.00)
Oxidoreductase(1.19.00.00.00) > Dehydrogenase(1.19.05.00.00)

MOUSE GENE ONTOLOGY
No Gene Ontology

MOUSE PROTEIN DOMAINS (INTERPRO SIGNATURES)
IPR002198 (SDRFAMILY)
IPR002347 (GDHRDH)
IPR002198 (adh short)

HUMAN GENOMIC SEQUENCE : hD22-022 (Seq ID No: 6)

GGCTCCTCCTCTTCCCCTCCGCCGCGGCCCGCCCCGGCCCGCAAACCCAAACACTCCAGGCGCCCGCCCGCCGCGCGTGATTCTCGC
CTCGCCGCAGCCCAGCCCTGCGCGCCTTGCCCGGCGGCCCCCECCCEGCCGCTCCEGECCCCTEGCCCCGCEGAGCGATECTGCTGL
TGGCTGCCGCCTTCCTCGTGECCTTCGTGCTGCTGCTGTACATGGTGTCTCCGCTCATCAGCCCCAAGCCCCTCGCCCTGCCCGRGE
CGCATGTGGTGGETGAGTGGCCTCCTGTTGCTGCCCCCCGACTTACCGGCCCGCGCGGCCTTTCCGCCECCGAGGCCGCETAGCCTAL
GTCCCTTTTTCCAGGCCGCEGETCCCCAGGAAGGCATGGCCAAATGGGGAAGGTCACCTGCCGCCGTCCACCCCEGCGCTTTTCCCCC
GGCCCCGGCACCCEGCCTCEGCGGACCCEGCCCTCCECAGCCTCGGECTCCTCCTAGGGCCGGAGAGCETGCEACGGGEGACCCCGLCE
GCCGCAGGGTTCCCGGGGCCCCAGGEGTTCTGTGGCTGCTCGTGAATCCATGCAACATCCCTGGGATGTGGATGTTTTGTCCTCAGT
TTTTCCGATGAGTCAACTGAGGCACAGAGAGGCTGAGAAACTTTGCCAAGGACACAGCGGTCEETGETCTGCAGGGTECGGCGLGCE
GCCCCGGGCGGGGGCAGACAGCGGEGGAAGTGGGGTCCCAGCCGCCGGGACCCGCCGAGGCAGCTCGGAACTGGAAGATGGCCTGTGC
GAGTGACGGGAAGAGCCGCTGCCAGAGGATTCCAGGAAGTGACTCACCTGGGGAAACTGCTCAGAACCCAGCGGGCTGGCGGTGETG
GCTTAGCGGTATTGGGACGCCTGTCCCGTCTACACTGCTTGTCTCTGAGCTCAGCGTGGCATCTGCTGATTGCTGCTCCAATGCAAT
CCTTTGCTGTTTTCTAGTGGGAAGGATGAGCTAAACGACAAGGCTTGTGTGCGAGGAATGAAGGAGAGGTGGATAGGTGTGATTTAT
TTCTTGGCGGAAGCTCGCATATTCAGCGATCCCTGTTCTGCAAATGTGGCACCTTTCTTAAACAGAGAGAATGCCTCCTTGCCTGCE
CCCAGCACTTTCCCGTTTGCAGTGGCTTTCTCACGAGCATTCTCGTTTGGATCTCCCAAACCCGAGGCACAGTGAGGCGAGGAGTTA
GGAGTAAGGAGGGTTGGTTACAAAATTGGCCGCACACCTCTTCCTGTCCTATCTCTGCACCGGAGATCCGAGCCTCCCCGCTGAGCT
GGTATAAAATAAGATGGTCGTTTTTCTTAGTATGCTTTAAATCTGTACAAGGGTTTGTGAATGAGAAAATGTATCTGTTTAATTTCT
CCTTTGTAAAGCTATTAGCTTTTTCCAACACCTCCTGTTCCTAATGGGGAAAGAGTGTGGATTCATTACAAAAAATAAATAAGAGAA
AGGCAAAACTTGACACTCTAAATTCTGAAAGTTTTACATCCGCAAGAGAACTGCTGCCTCAAAAGCGTGGCTTTAAACCTTGGATCC
TTTCAGAGCTTGAGTTTATAGAGCATAACTTTGCAAARACTAAAGCTAARACGCAGAATGAAAATTGGAATTCCTTATTTGTAAGACA
GTTTCACTGAGCCTTGACTCCAGTCCTTCCAGCCCCATCCCGCGGCAGGTCATAGGTGAGATAATAAATGCTGTGTCTGTTCAGGTG
GACCAAGAAGAATTTATTTTTACCATCCCGCTTTAATACGCAGGATTATTATTTCACACTCTAAGTAATGTGAGAATGACATGAATA
GTTCACATGGTGTCACCATCTGTCTTCTTTTTTAATGTCATAAGAAGAGTGAAAAGTGTAATTGTTCTTGAGATTTGTTAGGAGTTG
ACTGTGGTATTGTTGGGAGAGGGAGCTGATGGTTAAACTGTCTGCCCATACATAATTAAGAACAAACTTATAACAATTGTTTCATTT
TTAAAACAATTTTATATACTAGTGTTTTCTATCTAGTTACGGTAGTAAAATTGCAGGAAAAAAGCAGAAAATCACCCACCTCAGCCT
CCGAAAGTGCTGGGATTACAGGCGCGAGCCATCGCGCCCGGCCAACAACAGCTATATTTTTACAGTAATCTGCTGATAACTGGCTGA
TTACCGACCAAATAAATCTCTTCAGTGGTGGCAGGTTGAAGCTAAAAAGAAGTAAGGGATGCCTATGAGTCCCATAGAGGTAGETGC
ATTTGCGTAGGAGACACTTCCCAATGATGTTAAAATCCTAACATGGAGTCAGAGATCTTCCTCCCAGCATGATTTATGTATAACAGT
GAATATTAGGAAAAATCTAAATGTCTGGTTATAGGGAAACGTTGAAGTTTTGATGCAGCTATTTGATGAAGTATTGTGAAACCTTTT
CGTTTTTTGACAAATAAGACATTACAATATAATTTTTTAAAAACAGGAGACAATACTATGCAATATTATGTAATTTGCATAGGGACA
GTGACTAGAACGATATGGCCGGGTACAGTGGCTCACTCCTATAATCCCAGCACTTTGGGAGGTCAAGGAGAGTGCATAACTTGAGGT
CAGGAGTTCGAGACCAGCCTGGCCAACATGGTGARACCCCATCTCTACTAAAAATACAAAAATTAGTTGGGCGTGCTGGCGCACGCC
TGTAATCCCCACTACTTGGGTGTCTGAGACAAGAGAATCGCTTGAACCTGGGAGGCGGAGGTTGCAGTGAGCTGAGATCGTGCCACT
GCACTCCAGCCTGGGTGACTGAGCAAGACTGTCTCAAAAAAAAAAAAAGAAAAATAATGTTGCATTGTTCACTTATTCAGTGAAATA
TATAATATATATTGAGCCCTCCCCAGGCTAAGTGCTAGGAATATAGTGGAGAACAGAAAAATAATTGGTATTTTTAATGGAGTTTAT
GGGTAGGTGATAGGAGAGGTGGTTGTGAATCAGATAATCACACAAATAAATCTAGAGCTGTTTATTATGTGCATGTCATAAAGAAGA
AATACAGTGCTGAAAAGTGTGTCAGTGTGGGGGCAGGGGAGACAGTGAAGGCTTTCCTGAGGAAGTGCTATTTGAGCTGAGATTTGA
TGGGCGAGTAGGTGTCAGATGAAGTGGGGAGAAGAGCATTCGTTGCAAGGGAAGTAGGATGTGCCAAGGTACTGTGETTGGAGGGTT
TTTACAGTAATCTTCTGCTGATAACTGGCTGATTACCCACCAAATAAATCTCTTCAGTGGTGGCAGGTTGAAGCTAAAAAGAAGTAA
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GGGATGCCTATGAGTCCCATAGAGATAGGTGCATTTGCGTAGGAGACACTTCCCAATGATGTTAAAATCCTAACATGGAGTCAGAGA
TCTTCCTCCCAGCATGATTTATGTATAACAGTGAATATTAGGAATAATTCCATAATTGAAAGCCAGTATAGCTGAACTGTAGATAGG
GGTAGAATAGTGCAAGAAGAGCTTTACTTTTCAGGATTTCCTTGTGATTGTATATTACTTTTATACTAAGCAGTCATTTCAAATAAR
TATTCAGGTGGCCATTCTTTTCATCTGTTGTAGAGCTAATCTTGCATAAATGTGCATTAAGAAAATAAGATTCAACCAACCCAAATG
TCCAACAATGATAGACTGGATTAAGAAAATGTGGCACATATACACCATGGAATACTATGCAGCCATAAAAAATGATGAGTTCATATC
CTTTGTAGGGACATGGATGAAATTGGAAACCATCATTCTCAGTAAACTATCGCAAGAACARAAAACCAAACACCGCATATTCTCACT
CATAGGTGGGAATTGAACAATGAGATCACATGGACACAGGAAGGGGAATATCACACTCTGGGGACTGTGGTGGCCTCGGGGGAGGGE
GGAGGGATAGCATTGCGAGATATACCTAATGCTAGATGACACATTAGTGGGTGCAGTGCACCAGCATGGCACATGTATACATATGTA
ACTAACCTGCACAATGTGCACATGTACCCTAAAACTTAGAGTATAATAAAAAAAAAAAAARGAAAAAAAAAAAGARAATAAGATTCA
TTTGGATTTGGAATCAGAGGCAGACTAATGTATTATTTATGAGCTAGACTTATAGGGCACTTTTCCACCAGTGAACTCAGAAAAATA
TTATAGGTGTGCAATTTATGGTTCCATAAGAAAACAGTCAAAGCAGCAGGCCTTGCTGATAGTATCTTTCATGCTTACACTTACTCC
AGTCATTAAGTTTGGGATGAAGAAGTTAACAACAGCTAATCATTTAGTTCTTGTAGATTCATTTTAAGAGCCTGTCATAGTTGTTTT
TTATAAAAACTTCCTACAGAGGGGAGATTTCAAGTGCTAAGAATATTTTATGATTTTGTTTTAGGTTACAGGAGGTTCCAGTGGCAT
CGGGAAGTGCATTGCTATCGAGTGCTATAAACAAGGAGCTTTTATAACTCTGGTTGCACGARAATGAGGTAAGGCTTCTAGGTTCATT
ATTACTGACTTGCTTCTTCGACTTGAAATTAGTCAAAGAGGCTGTGCTAAACATCTTAGCATTCACACCTAGAAAGCGCTTCTTCCT
TGATGTGAGATETGTTTCCTGAACTACTGATTCTCTCTAGTATTTAGGCCAAACACTTCTCTGTTGAAATCAGGTCGGCCCCACAAG
TATTTATTTAGTACCATTGGCATATTAGGCAACATCATCATAGATACTGCAGATCCTGAGATGGGAGAGGCCAAGGTCTAGTTGAAG
GAGCACACCTGGCCATTGGAAGCCAGGGAGCGCCCTTGGCCAGGTCAGAAGTGCTGGAAGCAGTGATTCTGGAGCTGATACCTGAAG
GTGTGTAGGTGTTTCTCTATAATTTTTCACTACGATTTGCTTAGGACATGATATATATCTCTAGTGAAATCTATACACCATAGAGGA
ACCTCGTCCCTCCTTAGAAGTTTAGCAAAATGTGTTTTTCTGTATTAAGTCAACACAGAATCTGTTTTTATTTTTTGTCAGGGTTTG
TTTTTGTCTTGCCARAGTTGTTTTTAGAGCACAAAGCAGTGACACTGTGCACGTGAACTGTCATGACGTCCTCTTGCTCCCCATATG
GGGACTGGAGGAAAGTGACCACACAGCTGGCTCGTCCGCTGCAGCAATTCTAGTGCTTGACACGTAGTACATGCTCAGACATGTTTG
TTGAATGAAGAAATGAAGGGAGGAATGATGGAGTGCCTGGGAATGTCAGCATGGCATACTTCCATGGGGATCTTGGATTCACCCATG
TGCAAGGAGGGTGATAGTATGGTAACTCCTCAAATGGCGTGGAGGGCTGGACAGGACCCATTAGGAATGGTAGGCCAGGAAGGGCCTT
GGGGGAAAATTTAAATAATGTCGCAGACTTAGTCTTGGACCTCTATAATTTCTTTTATTT TTTTCTTTTTTCTTGAGACAGCATCTC
ACTCTGTTGCCCAGECTGGAGTGCAGTEGCATGATCTCGGCTCACTGCAACCTCTGCCTCCTGGGTTCAAGTGATTCTCCTGCCTTA
GCTTCCTGAGTAGCTGGGACTACAGECGCCCACCACCACGCCTGGCTAATTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTT
GGTCAGGCTCETCTGGAACTCCTGACCTTEGTGATCCGCCCGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCACCACAL
CTGGCCTGGACGTCTATAACTTCTTTTGCAAACCAAGAAAGACAAAATTAGCTACCTTTTATTTATAGCTTGACTTTTCTAACAATG
AATTTGCTTTGGCATTGAAGCCACCTTACATAAATGAAAACACAAATTTGATGAAATGGCATTTTGTGAGT TTTAAACACCAGTTTT
GATGCAAGTAAATAAAAGTGGAGGCAGAGAAGGCCAGCATTTCAGGCCCCCAGGAGCTCATATGGGGCCCTTGCATTGCTAGAAATG
AATGAACTGAATGAAGAACCTGTGGTGTTGAGTAATTCATTCTTTTTTTTTTTTTTTTTTTTTTTTTTTTGAGACGGAGTTTTGCTC
TGTAACCCAGGCTGGTGTGCAGTGGCGCTGTCTTGGCTCACTGCAACCTCCACCTCCGGAATACCTGGGATTACAGGTGTGTGTAAC
CACACCTGGCTGATTTGTGTGTGTGTGTGTGTGTATATATATTTATATATATATAAAATATATATTTTTATTATATATATTATATAT
TATATATATAAAAATATATATTTTTATTATATATATTATATATTATATATATATAAATATATATTTTTATTATATATATTATATATA
TATAAAATATATATTTTTATTATATATATTATATATTATATATATATTATATATATATATATTTTTTTTTTAGTAGAGACAGGGTTT
TACTATGTTGGCCAGECTGETCTCAAACTCCTGACCTTAAGTGATCCACCCACCTCGGCCTCCCAAAGTGCTGGGCTTACAGGCGTG
AGCCACTGCGCCCGGCCTCACTEGTGTCACCCAGGCTGGAGTGCAGTGACACAATCTCGGCTCACTGCAACCTCCGCCTCCCAGGCTC
AACCAATCCTCTCACTTCAGCCTCTTGAGTATCTGGGACCACAGGTGCTCGCCACCATGCTTGGCTAAGTTTTTGTATTTTTGGTAG
AGACGGGGCTTCACCATGTTGCCCAGGCTGGTCTCAAACTCCTGAGCTTGGGTGATCCACTCACCTTGGCCTCCCAAAGTGCTGGGA
TTACAGGGGTGAGCCACCATGCCTGGCTGAGAAATTCTTTCTTTTCTAATGTAATTTTTAATTCCAGTCTTTGCAAAGTCAAGCTGT
ATGTATCTTTAGTCATAGGACAATATTATTTCATTATAGACATATTCAGGTTTAGAAACTCTGCATGCCTTTTGGAAGAATTCGCCT
CTCCTTTGGTTCCTCTCTATTGCATGATATTATTTAAGTTACTTTTTACAGCARATTAAGATAATCTGATATCTGTTTTCTTGAGAC
TAAGTAAAACAAACAAAATTAGGACCTTGGAAGAATTACATAATTACACAGGTAACCTTGCTTAAGAGTATTTTATAGTAGCCAGGC
CTAGTTTACCCAGTCTATCCAGAAAGTGATTCTTACTATGTTTGGGTTTATAGTAGAAGAAGAAAATATTGGACAAARAGCAGTATT
GACAGGGAGTCACACATACCCTCAACTTTGGGGAGCAGTACATATTAATAGAGTTGTTCTTGTCTTATATCACAACTAAATAATAAG
ACATTTATTAGAACTGTAGAGTCAGCCTCAGCAATTAGTACTGTTAACTGGGATTTTGAGGTTTATCTGTTTTCTACTATCTTTCTC
TAATTAATTTTCAAACTTTTATCACTTATTCATAGCTTAACATACTTCACAACTTCTTTCTTTCATAGGCTGTGGCCCAGTCTGTCT
ATGCAATGTAGATACTGTTTTGTGTGTTTTCTGGAATTTAATACATACATATAGAAATAATTGCTTTTTTTCTCTCCTTTGCAATAA
ACGGACATGCATATAGACGGTCATCACGACTAATTATTCTGTATTGCTTTCAGGATAAGCTGCTGCAGGCAAAGAAAGAAATTGAAA
TGCACTCTATTAATGACAAACAGGTAAATCTCTGTCTTCAGAATGCATTTTCTGTATAACTCAGCACAGCTGTATAAAGGAAAAACA
GAGTTACTTCACCTGTGAATAGTTAATTGAAAGCATATATGTACTGTTTTTTAAAAGGTGGAATTGTTTGAATGGTCTAGTAACTCA
GAATATCACACACACGCAAAATGAATAGACTCCCACACACATTCATATCTACAAATGGTCAAATAACAGAATGTTTTACTGGCAAAT
AATTTCATTTTAATTTTTTTTTTAATGAACTTTATACAAATGCTTAAGAGGAAAGGAATATTTAAAATTTATTTGGTTATGGAATTT
TTGATGAATAAAATGCTATTTATATTTCAGTATAAAACATAATAGCAAATTAATAATCACACACCCATCACCCAGCCTAAGAAGTAG
AAATGATCAGGGTCTCTGAAGCCCCCACAGCAGCCTTGTCCCTCTTTTCTTGTTCCTAGAGGGGCAAATGCCAACCCGATTTTTGGT
GTTAATCCTTTCTTTTTCTTTTCTTTTTTCTTTCCTTTTTTTTTTTTTTTTTTTTTTTGAGGCAGTGTCTCAATCTGTCATCCAGGC
TGGAGTGCAGCGGTGCCGATCTCAGCTCACTGCAGCCTCGACCTCCTGGGCTCAAGCAGTCCTCCCACCTCAGCCTCCCTAGTAGCTG
AGATTATAGACACGTGCCATCATGCATGECTAATTTTTGTATTTTTGGTAGAGATGGGGTTTCGCCATGTTGCCCAGGCTGGTCTTC
AACTCCTGGGCTCAAGCAGTCCGCCTACCTCTGCCTCCCARAAGTGCTGGTATTATAGGAGTGAGCCACTGTGCCCTGCCTCTTTTTC
TTTTTAATTTTACCATATATGCACATAACTCTAAATAATAATATATTGTTTAGTTCTTTTTTTTTTTTTTTTTTTTTTGAGACAGAG
TCTCTCTCTGTCACCCAGGCTGGAGTGCAGTGGTGCCATCTTGGCTCACTGCAACCTCCACCTCTCGGGTTCAAGCGATTCTCCTGC
CTCAGCCTCCTGAGTAGCTGGGATTACAGGTGTGTGCCACCACACCCGGCTAATTTTTTTTGTATTTTTAGTAGAGACAGGGTTTTA
CCATGTTTGTCAGGCTAGTCTCAAACTCCTGACCTCAGGTGATCTGCCTGCCTTGGCCTCCCAAAGTCCTGTGATTATGGGCGTGAG
CCACCATGCCTGGCCAATATACTTAGTTCTACTTCTTTTATTATATCATTCTTATTTTTTAACAGCTTTATGAGATATAATTTATAT
ACCATACAGTTGACCCATTTAAAATATATAATTCAATGATTTTTAATGTATTCATAGAGTTGTGCAACTGTCATCAAAATCAATTTT
AGAATGTTTTCCTCACCCCGTGAAGAATCTCCATGTGTATTAGCAGTCACTTGCCATTTCCTCCCAGCCTCTTCTCAGCTAGGCAGT
CACTCATCTACTTTCTTTCTCTATAGATTTGTATAACTTCCTTCTTTATGCTTCTTATGCAACTTGATTTCTTCACTCAATATTATT
ATTATTTATTTCTTATTTATTTATTTATTTTTGAGATGGAGTCTCGCTCTGTTGCCCAGTCTGGAGTGCAGTGGCACAATCTCAGCT
CACTGCAACCTCTGCCTCCTGGGTTCAAGCCTCAGCTTCCTGGGTAGTTGGCGATTACAGGCGCGCGTCACTACGCCCAGCTAATTTT
TGTATTTTTAGTAGAGACAGGGTTTCACCATGTTGATCAGGCTGGTCTCGAACTCCCAACCTCGTGATCCGCCCGCCTCAGCCTCTG
AAAGTGCTGGGATTACAGGTGTGAGCCACCATGCCCAGACCACTCAATATTATTCTTTAGGCCAGGTGCGGTGGCTCATGCCTGTAA
TCCCAACATTTTGAGAGGCCGAGACGGGCAAATCAGTTGAAGGTAGGTGTTTGAGATCAGCCTGGACAAAGTGGTGAAACCCTGTCT
CTACTAAAAATATAAAAAGTTAGCTGCACCTGTAACCCCAGCTACTCAGGAGGGAGGCTGAGGCAGGAGAATCACTTGGATCTGGGA
GGCAAAGCTTGAGGTGAGCAGAGATTGCACCGCTGTACTCCAGCCTGGGTAACAGAGGGAGACTCCATCTCAAAAAAAAAAATATAT
ATATATATATATATATGTATGTATGTATGTATGTATATATATGTGTATATATATATATAATTTTAAAAATTCATTTATGTTGCTGCA
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AAAAGTTGGAGTAAATTTTTTTTTTTTTACTGCTGCGTAGTATTCTATTGTATGTATAGACTACATTTTGTTCATCAGTTCAGCAAT
TGGTGEATATTTAGTTTGTTCCCAGTATTTTTGTTAGTTTGTTTTGTTTTTTACTATTAGAAAAGCTTTCAGTATTCTCTTTGTGCA
CGTGTGCAAGAATGGTACATACCCAGARATGGAATTGCAGAGCTGTAGTGTATGCAGTTCTTCAACCTCACCAAARGTGGTTAAGCTC
CCATAAGTAGGAATGCGETTTCTGTTGCGCCACATCCCTGCCAATACTTGGTATTGACAGACTTTTTACTTTTTGCCTTTCTGATGA
GTTTTGAATAGTATTTCACTGTGGTATTCATTGACTTTTTCCCTTCTAGAATGTTAGAGATCTTTCCATGTGCATTARGTAAATTTG
CCTTAAATTGCTCCAGCCTAGGATTGAAGTACACCAGAGCTTATTCCGTCAGGTCCCTGCTATTGAGCTGTTTCCATTCTTTTTATT
TTATTTTGTATTTTTATTTTTGCAATTGCAGTCTGTGCTGCAAGTAAAAATCCTTGTGTATATCTTCTGCACATGTGAGTTTTTCTC
TAAGACTGTGETCTTTACCCCCTTCTCTGAAGCCCACAAGCATTGGAAAARACACCAGCTCTGTAAATTGCCCCGTTTTTTCCCGTAT
TCCTGTAATATCTGATAGACGAAGGAGTATGGTGTGAAGTCATGGAGTCAGTGTTCAGGGCCAAGGCCAGTCTTGCCTGCTGCCAAC
ACTGTCTCCGCTCTGGGCTTCCTCATCATGACACCTTCTACCTCTTCATCTACCAAAGGACTTTAGGTCAGGTGGARAACTTACCTT
TCACATCAAGGAAGGGAGATAGGGCTGGGGCAGGCGAGAATGAGCTTGATCCTTCTGCCCTGCCAGGCTTCTAGGGACCTTITGTGT
GTETGTGTGACTTGTTAACATTTTTTTGTTCTGAGATTTCACTTGTCTGTGGCATAGATTTTATTATTAGTAACTGATCTAATACTG
CATGAAAAGGCTTGTTTTAAAATTAATCATATGATTACTACTGCCTTTTTTTTTTTTTGAGACGGAGTCTCACTCTGTTGCCCACGC
TGEGTETGCAATCGCATGATCTCAGCTGACTGCAGCCTCTATCTCCCAGGGTCAAGCAATTCTCCTGCCTCAGTCTCCTGAGTAGCTG
GGATTATAAGTGCCCACCACCACGCCAGGCTAATTTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTAGGCCAGGCTGGTCTC
AAACTCCTGACCTCARATGATCTACCTGCCTCGECCTCCCAAAGTGCTGGGATTATAGGCGTGAGCCACCGCGCCTGGCCGATTACT
ACTACCTTTAAAACAATGTTTTCTATCTGAGGATGTTGGGATAAAATCCACTCTAGGTATACATTACAACCAAGGGCAACCCCTCTA
GACTAGAATGCTGCAGGTTATATTTGCAAAGAGGGCTGTTTCCTTTTCTTAGGAATTTTGATCATTTGGACAGGATTCCTTCTTGAA
AGGAATCAGCACTGAGGCCCTTATATGGAATATTTCCATCACTCCCTAGGETTGGCCTGTGCCCTTTCACAGTTCCTTCCATCCTCC
ATGCCTGGCTCTGGGCAACCCCTGATCTGCCTTCTGTCACTATAGATTAGTGGCATTTCAAGAGGAGCATTTATATATTTTTAAAAA
GATTCCTCAGAGTTTTAACTCCAAAAGCTGCCAAGAAAATTAGATTCTGCTAATTGCATCATCAGCAAACACTGARATCTGTTCATT
CAATATTGGCTTCCTTCTGTATTCAATGAACTGTCTTTTCTTTAAAAAATATCTTTAAGAAATAGTTTGGTACCTGCAARAACTTTGA
TCACTTTTTTTCTTTTTTAACAGGTGGTACTTTGCATATCAGTTGATGTATCTCAAGACTATAACCAAGTAGAGAATGTCATAARAC
AAGTAAGAGGTTGGGCTAATTGGAATTCACCAATGTGCTTGACTTTTGATTTGTTCTTGCCATTTTGCTATGTGGCTTGGAATGGAC
ACAACTTCTCTGTAGGTTTAATAGTTTTGTAAATTTTATTTATCAGCATGGATTTGCTGCTGAGTGEGTTTTTCTTCTCTGTTTCTTA
ATGCCTGCTCTGCTACATTTTTCTAGGCACAGGAGAARACTGGGTCCAGTGGACATGCTGGTAAATTGTGCAGGAATGGCAGTGTCAG
GAAAATTTGAAGATCTTGAAGTTAGTACCTTTGAAGTAAGTARAAAATGTTTGCTCACTGCAGTAGCACATATGCTARAAGCAGAGCA
AGCTACGGGTAAAAGCTTTAAGAATCAATTAGATGAATGCATTCAGATGTCCATGGAAGCTTTAGAAGACTCTAGAGGAAGGCTGAA
CAAGGTGAAGCTGAACAAGGTTTTCATCCCAGTGTCAGGACCATTGAAGCTTAAGAGT TTAGACATTTTACAGCTGAGAARACCAGC
TAAAATGGGAATGGACCTTCTAATCTGACACAGATTACTGTAGCAGTTCACTGAGGTCATATTTTCAAGAGAACACTTTGTAACCTA
AGAGATGCCGGATGTTCCTATCAAACATCAGTATTATTAACAAGGAGAAACCAAAAAAGTTGAAGGACAGACTCACTAGAGTTCTCA
AATCAAGATAAAAAGATACTGCATCTTATTGATGTTTCTATTTTTAATCAGGTTTACCAAGGAACTTCTCTTGGTAATTTATTTCAG
CACCAAAGAAATGAACACTAGATTTGAAATTTTTATTTTTTCTTTTTTTGAGATGGAATTTCACTCTGTCACTCAGGCTGGAGTGCA
GTGGCGTGATCTCAGCTCACTGCAACCTCCACCTCTCAAGTTCAAGTGATTCTCCTGCTTCAGCCTCCCTAGTAGCTGGGATTACAG
GCACATGTCACCACACCCAGCTAATTTTTTTTATTTTAGTAGAGATGGGTTTACGCCACGTTGGCCCGGCTGGTCTCARACTCCTGA
CCTCAGGTGACTGGCCCACCTCTACCTCCCARAGTGCTGGGAGTACAGGCATGAGCCACCAGGCCCGGCCTGARATGTTTTTAAAAT
GGAAAACGTTTTTTAGTTGCCATCGCATCAACAATCTTTTTCTTCCTTTTTTTTGAGACAGAGTCTTGCTCTGTCGCTGAGGCTGGA
GTACAGTGGCACGATCTCGECTCACTGCAACCTCTGCCTCCCGEGCTCAAGCGGAGTGTCCTCCAGCCTCCTGTGAGGATGAAGCTG
GGGAGTGETGTTEGTETCTTCGTGTGCGCCGTCTAGACAGACTTTCCCTTAAACCTCTCTCTTTATCTAGACTTACTATCCCTAGARA
CAGAACCTCCAGTCTCCTGCCAGGCTGGAAGAGGGGTACAGATCTACCCTGTGGAGAGGGGARAAACATCTAAGATCTAACTGCCTT
TP TCATTGTCCTACATTATTTTTTTAATTTGAAGTGARATTCATATAACATAAAATTAACTGTTTTTAAAGTGAGCCATGCAG
AGGGATTCAGCATATTCACAATGAGGTGCACCCACCCCCTCCGCCTAGTTCTAAAGCATATGCATCACCCATAGGGCGGCCCTCACC
TGGTAAGCAGTTGCTCCCCATCCCTGCTCACCCCCACACCCAATCTCTGACAACCACCAATCTGTATTCTGTCTCTGGTCATTTCGT
ATGATTGGAATCATGATATGTGCACTTCTGTGTCTGACCTCTTTCTCTTAGCATCAGTTTTTGAGGCTCATCCACATGTAGCATATA
TEEGTGCCTCATTCCTTTTTATAGGGTGGTGATATTCCTTTGTATGGATCGACCACATTCTGTTTAGCTATTCATCATCGATGGCCA
TTTGGECTGTGTCTAGCTGACTGCTTATTAAATAGACTCTTAGTCCCTACTCCTGTCTCAGCCCCATGCCAGCCCACCCTTCCCTCC
ACCCCAGAGACTCTTGCAGCTGGAGCCTTTTGEEGTTCTGTAGTAGAATCTGGCTTTTTAGTTTCTCCACTCCCCGCTTAGCATTTA
GTTTTTTGTGEGTCTGCTAAGTTAGTTATCCCTCCTCAACCTGTTCTTCAGCTTCCARAAGGTTATTGCTGTTATTTTTATTCTTATT
TCTTTGTTCTTGTGTGTTCTTGCCTTAAAAAACATCTCT T TACGGAGATTTTAGTAAGGTTTCTAAAGGGAGCCAAAGTARACACA
GGCGTTCAGTGTGACGTCTTTTTTCAGATATTCTTTTAGAACTTTCTTTTTTTTTTGGAGACGGAGTCTTACTCTGTCACCCAGGCT
GGAGTGCAGTGGCTCAATCTCGEGGTCACTGCAGCCTCCACTTCCCAGGCTCAAGCAATTCTCCTGCCTCAGCCTCCCGAGTAGCTGG
GATTACAGTTGCCCACCACTATGCCTGGCTAATTTTTTTTTTTTTTTTTTTGTATTTTTAGTAGAGTCGGGTTTTCACCATGTTGGT
CACGCTGGTCTCGAACTCCTGACCTCAGETAATCCACCTACCTTGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGTGCC
CGGCTTAGAACATTTTTTATTATCAAAACAATATTATGTTACGAAAACACACTTTTGGAAAAAAAAGAGAATCCCAGCATCCTAACT
CAGTCACTTATGATCTTCTGTATTTCCTTGGTCTTCCCTCTGAGCATGTGTACTTTTACTTAACCTTTGAAGTAATTACAGTTACAG
CATATATACAGTCTAGCTTCTGCTTTTTAAACTTAAATAGCATAGATATTTTTCCCTGTCACTCCCAGTGTTTCTGGTCATCATTTA
AAACAATTATCTAGGCCAAGTACAGTGGCTCACACCTGTAATCCCARCACTTTGGGAGGCCGAGGCAGGCAGATCACTTGAGGTCAG
GAGTTCGAGACCAGCCTGCCCAACATGGCGAAACCCTATCTCTACTAAAAATACAAAAAATTAGCTAGGCATGGTGGCTGGCGCCTG
TAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCAGGAGGCAGAGGTTACAGTGAGCCAAGATCACACCACTGT
ACTCCAGCCTGGGTGACAAGAGCAAAACTCCATTTCAAACAAATACAAACAAACAACAATAAAAAAATCTAATATTCTCTTGAATTA
AGATATTATGATTGTATGTTCATGTTCTGTTCATAATATGAAAAAAAATTATGATTGATCTCAAGTTCCACAATTGAGGTATTTAGT
OTTTATTTACATGATGATCTAATATTTTTACAAATATTTGAATATTTGAAACATTTTAATGCAAGTATTATTARATTTTCGAGTTAA
AATTTAAGGTTTTTAAGAGCTCAGGCTAGGCGCAGTGGCTCATGCCTGTAATCCCATCACTTTGGGAGGTCAAGGCAGGAGTACTGC
TGGAGCCCAGGAGTTCAAGACCAGCCTAGGCAAAATAAAAGGACCCTGTTACTACAARARATACAAAAATTAGCTGGACGTGGTGGC
ATGTGCCTGTAGTCCCAGGTCCTCAAGAGGCTCGAGGCAGGAGGATTGCTTGAGCCCAGGAGATTGAGACTGCAGTAAGCCARGGTTG
CACCATTGCACTTCAGCCTGGGTGACAGAGTGAGACCCCGTCTCTAAARAAAATGATAATAGTAAAAAAGCARARAATAAATAAATA
AAAATTAAAAGCTTCCAAGACAAGGAGAAAATACACTATTAGTACTCTTACCCATCATAATGGGAGAGCCAGTGGTTCTTGAGGTCC
AGGACTGTGCTAGCGCTTETGTTTTCTCTTTTAATCTTTGCAACAGCCCTATGCGGTCATACCCTTGTTGACCTTGTTTACAGCCAA
GAAAATAAGTAGAATGTCTGACTTTCTTATTCATCATCAAATAGGCAATAAATGGGAGACCCAAGGCTTGAARCCAAAACTTTARAT
CACCCTCCTACTCTGTGTTITTCTTATAGCTTAGAACTAATAGGGCTACAAATACTTGGAACCTCTTTCCTAAAACTGTCTTTCAGA
AAGTACTACCCACAAACATGCAGTATACTTTTTATAAGGAGAARACTAACTTTGACCAGTTTTCAGGAAAAACATTAACTGCTGTCA
TGGTCAGAATGCAAGACTAGACTGAAACAGTCTTCAAATGGTAGGTCCTGAGTCTTCAAATGCTAGGTCTCARATCACATTTCATTT
ATATCATCATGTCATCATTCATTCATTCAGCAAGCCTGTTGGGCTTCCCAGTCACTTGAGCTTGCATTGAAGAACTGAAATCCAGAR
AGCAGACTAAATTCTCCATGTGCACAGCCTTGAGGCTTTTGACCTCATGTGGCCTCTTTGTTCCCTGCAGAGGTTAATGAGCATCAA
TTACCTGGGCAGCGTGTACCCCAGCCGGGCCGTGATCACCACCATGAAGGAGCGCCEGGETGGGCAGGATCGTGTTTGTGTCCTCCCA
GGCAGGACAGTTGGGATTATTCGGTTTCACAGCCTACTCTGCATCCAAGTTTGCCATAAGGGGATTGGCAGAAGCTTTGCAGATGGA
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GGTAAAAGTTGTATTCATTTTTGTATTTATTCCTCTCCGCTCAGCAATATACATTCCGCTTTAGT TTTATAGCTTCTTTACATGTGT
TGTTGTATTAAATTAGAGATTTTTAGGTTTGACATTGGTGAAAGAGAATTGGCTCAACCCTGAGTTTTGCAGTTAACATTTTTCATT
GCATGAAGACTATAGTTAACGACAGATGCAAAATGGTAATGGCGATTTTTGCTTGTTTAACTTAATACACAAAATATTAGTGATATCT
TCATAGTGTTATTAGTCTAATACTGTGTGAATGTGAGTAAGGTTAACCAGATATTTTATTTTATAGAGATTTTTCTTTAACAAGAAG
TTTGTCCTTATGACTGAATAATACATGAAATTAGTATATGTTTGAGGGAAGAGCTTGAATCAGCTGCTAATTTTTAGCTTTTAGACA
AGTCATTTAACTTGCTCTCAGTTTCCTCATCTGTAAAATGGGAGGGTTGGAATAAAGCAATAATTTGACTCTCCCAATATTTATATT
TTTATATCTTAAAGAATTGTTGGGAARATGAATGCTTTTTATTTACATAGTTAATGGAACATTTTGTGGAAGAAGGATGTAGTTAGG
ATTTGCATCAAAATAGCGTCTGTCATGATGAGTGCAACT T TACACCTCAGCTGCTTGAAGCCGACTTCCACATTATTGTCACACAGG
AATGCTTAGAGAGCATCACATACGTATCTACCCAAAAATCACATGCTGAAAAAGGCAAGGGAAAGTTCTTTCTATTGCTGTGTACAG
TCATCCCCTCTTATCCGCAAGGGATGTGAGCTAAGACCCCCAGTGGATGCCTARAATGTTAAGAGCCCAGAAGAGTATTCACTGTGG
CCAACCCTCTTATAGTAAGAGTETGCTTTTGGGAATCCTGGTTGATGATTTAGATCAGGGGTTGACAGAACTTTCACCAAAGGGCAG
ACAGTATATATGTTAGGTTTTAAAGGCTGAATGGTGCCTAATACAGCTACTTAAGTAGGCTATGATAGCAGGARAGCAGCCTTACTA
GACAATGTGTAAATGAACAATTGTCACTGTGTTCCAATAAAACTTTACTTATAAAAARCAGGCAGAGGGCCAGATCTGGCTCATAGE
CCATAATTTGCTGACCCCTGTTTAGAAGACCCCATAAGAGACCTTGATGGTGTGTGATAGAGCACCACATTGGTGAGATATGGGACG
AGCGTTGCAGTACAGATGAGCTGCTGGGACAGCGACAGTCCTGATGTGCCGCGTAGGGACTGATAGATCATGCCATTCTCATACCAT
AGGAACCAGCCACAGATTTTATTGTTATCAACTGGCCTAATACTCTTAATAATATATCGTGATAATATGCTTAGCCAATAGGACACT
GATGTCTGTGAAATTTCAAACAAGAATACTGETGTTTCTTTTGAAGTTTTTAACTTTGAAAAGTCCTTTTGTGAATAACTGTTTTAT
TTATTTTTATTTTATTATTTTTTTTTAGAGACAGCGTCTCTCTTTGTTGCCCAGGCTGGAGCGCAGTGGCACAATCATAGCTCACTG
CAGCCCTGAGCTCCTTGGCTCAAGTGATCCTCCTGTCTCAGCCTCCCAAGTAGCTAAGACCACAAGTGCACACTACCATGCCTGGECT
AATTTTTAAAATTTTTTGTAGAGAAGGGGTCTCACTGTGTTGCCAAAGCTGGTCTCAAACGCCTAAGCTCARACAATCTTCTGGCTT
TAGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCAGCACACCCAGCCACCATTTTATAAAGTTTTGTAAAGTATGTGAGGGAGAT
GTTGTGATGCCACCTGATGAGAGGAAAACCCAGTTTTCAGTAAATTCAGTGTGTTGCTCAAAGTCACATAGTTACTTAGTGACAGAA
ATCACAACACGATCCAAGCCTTGACCCCAGGTCTGCTGCCCTTTTGCAGCAGATGATGCATCCAGCTAGTTGCTTCACCTGGCTAGT
TGCCCCGECCCTTTACTTTGGTTTTAGAATCCTTGTAGGTGAAGGGCTGGTTGCGGGATGAAGAATCTGCCCATTAGGGCTTTTTGC
AGAGCTGTGTCAGCATTCACTAATTTAGAGCAAAGTATATAATCTGGGTGGCCTGGTTTCACTTCAAGTAGAACAGAGATGCTAARAA
AAGAGGAAAAAGAAAGTGGATTGCTGGTACAGACAGAGCCCCCCAACCTCTGTGACAAGTGTGATTTGCATACTGCGAGTAGCCGGC
CTGCACGCTCAAGTCTGTATGACTTCTGTCCTTATTTGGACTCTATTAAAAATACCCTCACTTAARAAAAAGAAAATAAAATGAACT
TATCCCATGAAAAATAGGTTCTGGGGAAAACGAACGCAGTCATCAAAATGTAGTTTGTTCGTAGTAGAACTTGCATCAAACCAATTA
TTGTGTCCCTACAGTAATTATAGTAGCATTTTTTTTGAAACCTGGATAATTTGGTCAAGGTAGGTGTGTTTTCTGTCAATGAAATCT
TATGTAATTGCTCAAACTCCAGATACTTTTTTTTTTTTTTTAATTTTTATTTTCTGAAGACAGAGTCTTGCTTTGTTGCCGAGGCTG
GAGTGCAGTGATTTGATCTTGGCTCACTGTAGCCTCCACTTCCTGGGCCCAAGCAGTCCTCCCACCTCAGCCTCCCAAGTAGCTGGG
ACTACAAGTGTGTACTACCATGCCTCACCGTTTTTTTGTTTATTTTTTATTTATTTATTTTTTGTAGACATGGGGTCTCGCTCGCTA
TGTTGCCTGGGCTGETCTTGACCTCCTGEGACTCAGGTGATCCACCTGCCTTGGCCTCCCARAGTTCTGGGATTACAGGAGGTGTGAG
CCACTGTGTCTGGCCTGTAAATATTTTTGACAATTCTTTGGTTTAATTAACTTTGAAGTCTCCCTGTCCACCTCCCTTTGCCCCCAA
ACTAAGGTAGGACCCTGGCATTGTTAAGGGTACTATGAGTAATTTTAAAAGAATGCTTTGTTGGCATTTTTTAGTCTTTTTTTTTTA
CTCAGTCTTTTAGGAAGAAAGGTAAAGATTTTAAAAGTTACTCTTTTGGAAAGCAGACTTCTGAGGTGGGTTATAGCTAAAGATCTG
GTAGCAGAGACCAAGCCCAAAAAAAACARACTGATGCTCCCTTTTCTGCTTTTCTTACCCTGATCATGCCCCTCTCCTCCCATCTCT
TCCTTCTGTGGTCTGAAAGTAAGCTARAAGCTTGAATTCTGGAGTTTCATGTAAACAGCTGTGATCTTCTTTCCAGCATCCCCTGTCT
TTGTTTTGATGGAATAGGGAACAGCACATCCTATGTGGATTATTTTAATAACAAATCTGTTCTTTTTTTITTTTTTTTTTTTTTTTG
AGATGGAGTCTCACTCTGTGGCCCAGGCTGGAGTGCAGTTGTGTGATCTCGGTTCACTGAAACCTCTGCCTCCCTGGTTCAAGCGAT
TCTCCTGGCTCAGCCTCCCAAGTGGGTCGCATTACAGGTGCCCACCACCATGCCCGGCTAATTTTTGTATTTTTAGTAGAGATGGGG
TTTCACCATGTTGGCCAGGCTEETCTTGAACTCAGGTGATCTGCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACATATGTGAGCCA
CTGCACCCGGCCCACAAATCGGTTCTTGAACAAGTGGTCAGTTGTCTTTCTGTTTGAGGTTGAGGCCAGGGAGAAGGGAAGAAGTAA
TAGTAGCATGGETCTCCCCCAGAGTCGGEGECACAGAGAATGGTCAGGCAACAGGGATGAGGAGAAGCAGTGGCCGGGCAGCAGGGE
ACTCAGTTAGTGAGGACCTGGCTCATCCATTCTTAGAAAGAGTGGTGATCTCAGGGAGCTAGCATTGTCTCATAAGAACAAGTAARAG
CCAGCCTACCCTCATTTTTTTTTATGACAGGGTTATGAGATTGGTAGATTAAAAGAAGATGTAGATGTGGTTTAGTATATTCAGATT
TTAGCAAATTATTTGACCAAGAGTTTCAGGAAACTAGAATCTTAACCTTATGCTTTGTTCTTAGAACGATACTGGCATGTAGAAGTA
ATTCAGTAAGTGCTCGTTGTTGCATGAATAAATAAAATAATATGTAAATGGTGAGGTGACTAGCCACTGGAGGTATCCAGCCAGAGA
CTGGGAGAGTCATTTGCTTGGATGGCATAGCGAGAATACTAATCTAGGAAGCGACTGGACTGGTTTCTCCCAACCCCAGCTATCTGT
GTTCCTTCCTCATGAGGAAGCTGTTCTGAAAAGCTCTGTTTTAACCTTTGGCAATGCAGCCGTAACCTTGAGTTTGAGAAGCACTGC
TCTGAAATCCTGTCTTCCATTAGCTTTGGAGCCAGCATCCTTCTTTACCATGAGAGAGAAGGCAGAGGGGCAGCACAGACGTGAGTT
TCTGGCCAGTCCGATGTCAGTCTTTATGTGGGCTGCCTAATGACCACTCGTTGGATTTTTTGTGEGTGTTTTTCTCTGGTCTATGCACA
GCAGAGGGCAAGGCTGEGGGGAGACAAGGTTTTTATAAGTCACTATCTCAAAAACAAGTGGAAGCGAGTTTCTGGCTCATCTGCCTTA
CTACCTGGCCCCGATCCAGAGCTATTTATGAGCATGGCTGGGCCGTGAAGCTGCATGCCCTGGCAATGCCCGGTGGATGGGCTGTCC
CACACCCTAATTGTGCTGGAATGGAACCCACAAAGACATCTCACTTTCACGACTGCACTTTCCAGGATGGCTGGCCTGGATCTTCTG
CTTGCAGGCCTGTGCGTGCTTCTCCTTCCCCTTGAAGCTCCCCTTAAAGCCCTCAAAACTGTGCTTCACTGAAGGAACCAGGGCGAA
AAAGGGCTGCATAAGATGAGACTCTGEGCTACTGTTTTTATTTTTTTCTTGTTTTTTTGTTGTTTTTTTTTTTGGGATGGAGTCTCC
CTCTTGTCACCCAGGCTGGAGTACAGTGGCACGATCTCAACTCACTGCAACTTCCGCCTCCTGEGGCTCAAGCAATTCTCCTGCCTCA
GCCTCCCAAGTAGTTGGGATTATAGGCACCCGCCACCACACCCAGCTAATTTTTGCATGTTTACTAAAGACAGGGTTTCACCATGTT
AGCCAGACTGGTCTCGAACTCCTGACCTCAGGTGATCCACCCCCTCCCCTCGGCCTCCCARAATGTTGGGATTACAGGTGTGAGCCA
CTGCCCCCGGCCCCTGGGCTACTCTTAAAGGCCGTCACATTAGGCAGTGGTGTTGATTTTTAGCCTAGGGTACCCTTCTGAAGATGT
GCAGTGGCTGATCTATCAGCTEGCCTCTCCACTTCCAGATCCCTTAGGTGTTTCCTAGGGACAAAAAAGTGAGCCAATACCAAATAAA
AATCATGGCAAAGAGATTTTCATGGTACGGAACCATTGCTCTTAGAGTTGCTAATTAGCAGGGCAAGATAAGCATGTGCAGCAGGGCT
GTGCCTGAGCACTCTGTGCGAGGGGETGTCCTEGGCCAACAGCAGAAGAATCTGCTGGAATTGTTGGGGGTGTGTGTATGAGTGGGGT
CGTGAAGCGTGAAGTGTGCAGGCATGGTGGTGAGGCACACAAGTGTAACAACCTGCTCCAAGTGTCAGATTTAGAGGAGCCACATAG
AGTTTCAGATAAGGCAGAGGGCTTTCCCTATGTGAATGCAGGTTGAGGTTGTCCACAGGGGAGGTACTTGGCTGGTCTGACTTGGAG
GTTCTACCCAGTGETTCTTCGTTGGTTCAGTGGAGGAGGAAGTGACTCTTGACCTCCTAATGTGCAGAGGCCGGTTATACAGGGAGCT
CTGGAATAAGCAGACTTCTCAGGGACAGTTCTGGACTGGGTTTGGAGTAGCGGCACAAGAAAGGGATAGGGCAGCAGATTTTAATGAC
CCCAATGTATTTTGTGGATGAAATCAACACAAGAGTATCAGAAGCAGTCTGAAGGAAAAACAGATGTACAGTCTGGTGAAGAAAGGA
GGGGCAGACTGETCCCATTGCCTTGATAAAGGGCTTGGATGCTGTGCAGTGCGTGTGGGAACTGGACTCTTTTTAAAACACTGCCCT
CGTCGGACGGCTCCCAGGGCCTCTGTCTGEGCAGCAGGAGTGGAAGACACTGCAAAGGAGGTGACTTGCCATACTTTAGGGCCAGCT
GTTTTCTGGGGTCCAGCTTAGGGTGAGCTTTTTGCCTACATTCTGGAATCATCATGGAGAGGGGTTTCTCAATGCAATTGGTGTAGT
TCCCCGCCTAACAGAATCACCCCATTGTTCTCACCGCTTTTTGGGAATCAGGGCAGCCAGTGCAGGTTGGCAGTGTAGGACCTCAGT
GTGTCTTGTTTACTGAAGGTACACGTGTTGTTTTGAAATGCAGGTGAAGCCATATAATGTCTACATCACAGTTGCTTACCCACCAGA
CACAGACACACCTGGCTTTGCCGAAGAAAACAGAACAAAGGTCAGTATCCTACATGTCCCAATTTGAACCTCTAATGTTTACTGCTT
TTCTGATTTTCTTTCTACTCTTCAGCTCACACTCGTTTTCACCAATCAACAATGTTTGTTGGGTAGAGTGCCTAGCTGGTTTCTGAT
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GACCTTGAGATTCTCCAGGCAARATATTCCTTCTTTCCTTCCTCTTTTCCCTCACTTTATTTTCTTAAAGTTTAAATTTCTACCAGAT
TTTTTCTCTATAGAGACAGEGCCTCACTCTGCCATCCAGGCTGGAGTGCAGTGGTACAATCGTGGCTAACTGCATCCTCARACTCTC
AGGCTCAAGCAATCCTCCTGCCTCAGCCACCTGAGTAGCTGGGCCTACAGGCATGTGCCACCACACCTAGCTAATTTTTAATTTTTT
TGTAGAGATGGAGTCTCACTATGTCGCCCAGGCTGETGTCAAACTCCTGGCCTCAAGTGATCCTCCCTCCTCAGCCTCCCAGGTGCT
GAGATTATAGGCATGAGCCATTGTACCCAGCCATTTCCAGCACATTTTTATCARAGAAGTATGTCACACAGTTTTAGAGTCCAATAT
CAATCCTTTGCCTCATCTCTCCCATTCCCAATTCCTACTCCCTAGAGGTAGCCATTTATTTTAACTAACATGTTTATACTGCTTTTT
TPPTTTTTAAGATTTAGAAATTATTTATTGACTTTCTACCGTGGAAGATARAATTTAAGACCAGGCCAGGCACAGTGTGGCTCATGC
CTGTAATCCCAGCACTTTGGGAGGCCTAGGCAAGAAGATCACTTGAGGCCAGGAGTTCAAGACCAGCCTGGGCAACATAACAAAACC
CTGTCTCTACAAAAAATTTAAAAATTAGCCAGGCATGETGGCACATGCTTGTAGTTCCAGCTACTCAGGAGGCTGAGGTGGGAGGAT
CATTTGAGCCAGGGAGGTTGAGGCTGCAGTGAGCCATGATTGTAGTACTGCATTTCGACCTGGGTGACAGAGCGAGAACCAATATCT
AAAAAAAAAAAAAATTAAAATTAAAAATAAAAAAATAAAAATTTAAGGCCAGCCATGGTGTCTCACACCTGTAATCCCAGTACTTTG
GEAGGCCATGGCAGGAGGATTGATTGAGCCCAGGAGTTCGAGACCAGCCTAGGCAACATAGCAAGACCCTTTCCCTACAAAAAAATA
AGCAAAATTAGAATTGTTCCAGCTACTCAGGAGGCTAAGGTGGAAGGATAGTGTATTAGTCCGTTCTTGCATTACTATAAATAAATG
CCTGAGATTGGGTAATTTACACGTAAAAGAGGTTTAATTTGCTCACAGTTCCACAGGCTGTACAGTCTGCTGCTTCTGGGGAGGCCT
CAGGAAACTTACAGTCTTAGGTAAAGGGAAAGCAGGTACGTCTTACGTGGTCGGAGCAGGAGGARGAGAGAGAGGGGAGGTGCCACA
CACTTTTAAACAACCAGATCTCGTGAGAACTCACTCAGTATCACGAGAATAGCAAGAGGGAAATCCACCCCCATGATCCAGTGACCT
CCCACCAGGTCCCTCCTCCAACATTCGGGATTGTAGTTGGACCTGAGATTTGCATGGGGACACAGATCCGAACCATATCAGATAGTT
TGAGCCTAGGACGTCGAGGCTGCAGTGAGCCAAGATTGCGCCACTGCACTCCAGCCTGGGCAACAGAGTAAGACCTTGTTTCAAAAC
AAAAACATTAAGACTCATATCTGTTCCCCATTCCCTGTGTACTCCTCCCATCTCTTTAGTTAAATCAGGTTTAGTGCTCATATTAAT
ATTATGCACACTTGGACCATTCTATAGTGACATTTCCTTTCTTGCCTTTTCATTTGCTTAGCTTTGTAATTATCTATAACTAATTCA
GTCCCAGATTCAAACAGAACTGAGATTCTCCTTTTGATCCATGTGAGCACATTGGACATTCTATTAGATTCATTCTTTTTTCCTCAG
ACATTTCTCCTGGGEGTCGTCCCCETTCCTGETCTGTTCTAGTTCTGCCACCCAGCGGTGGTGTCAGGACTTGTCTTCACCTCACACT
GCACGTTCCCTTCTCCCCTCCCTTTGACGGAGCCCATGACTCTCACTTTTTTGGTTTATCTGCTCATTTTGGTGGAGCTATAATATT
TTCCACCAATTTTCTGAGAAAGGGCACATCAGAGGTAATATTGTTTTAGAAACAACATGTCTGAAAATGCCTTTATTTTTATTTTAA
CCTTTTTTTTTTTTTTTTTTGTGATAGAGTCTTGCTCTGTCACCCATGCTGGAGTGCAGTGGETGCAATGTTGGCTCACTGCAACCTC
TGCCTCCTGGGTTCAAGAGATTCTCGTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGTGCGTGCCACCAAGCCCGGCTGATTTTT
TETATTTTTTTTTAGTAGAGACCEGGETTTCACCATGTTGGCCAGGCTGGTCTCCAACTCCTGGCCCACTCTGGCCTCCCARAGTGCT
GGGATTACAGGCATAAGCCACTGTGCCTGGCCATTTTTCTTTATTCTTATGTATTGTTTTGT TAAGTACAGATTTCTAGTTTGGAAA
TAATGTTTCCTCAGATTTCTGTGAGCATTTATTGATTTCCAGCTTCCAGAATTTCTGTGGAATCCAGTGCTATTTTGATTCCCAACC
TTTTGTATAGAACCTGTTTTTCCATTTATTTTTGGAAACCTTGTGTCCCTTTTTATCCTTATTTAATGGATTTTGGCATGAAATCTT
CTCATTTCATATGAGCCCTTTTATTTTATCAACTTTTGTTCTGGGACATTTTATTATATTACTCCTTTTATCACTTCTTTCTTCCCA
AAGTATTTCAAGTGTTCATTCTCTCTGGAGCATTTATTATTCAGATTTTTGAACTTTCTGGACTGATCCTCTAATTTCCTTCTATTT
TCTCTCTCTTTTTTTTTTTAATCTCTTGGGCCTTTTGTTCTCCCTTCTAGGTTTTTATTCGCTTTATCCTTAAACCTTTTTGTTGAA
ATCTTTATTTCTACTGGGTTACATAAAAATTACTTTAGATCTCTTTTCTCTGAATATTTAAAACAGTTTTTAAAAATAGCTTCTTGC
CTTATTTCATGGATTTCATATTTTCTCTTATGTCTAAGGATATTCACTCTGGATGTTTAGCCTTGTTTTTTTGT TGCTGTTGTTTTG
TTTGAAAATTTCTTCTATATCTTGTATTATTTATTTCCTCCTACTTTCTTTTTCTCTCGTTGTTGTTTTTTCCGGCTTCCTGAAATGT
CTGTTGATCCTTGATTGTCCATATTTAAGAGTGATGCACTARAATGCCAATTGTAAATCTCTAGCTTCTCAGCTGTTTACTATAGGA
TGATCAGGAGGGGATGCAGCCACTTCATTAGAAGAT TCTCATATGCCAGCATCTGCTCACTTTTCTCATGGTTTGATCAGTTTCCCT
ACTGAGGAATCATGTCTTCTTCTGCCTTTGGGAGAGTAAGACTTGCTGTCTGTGTTGTGEGAGGCAAGCAGGGCAGGAGGGCTGGEG
AGCTCACCACCTACGTGCCAACTTTTGCTTAATTTTTCTGTTTCTACAAAGTGCCTTATAACTACTCTTAGTGGTGAGAATTAAGAA
TCTGETTAGTAAATTGCTAATCTTTTGCCATCGTAGAGGAGATGACTTGGGGTCTGATGATTTGAGTCTCCATTGCACTTATCACAG
CTTATAACAGAAGCTTCTCATAGCACTTAAAACAGACATATCTTTTATATAAAATGACTGCCAGTCATCCTGAGCTGAATATAAGCT
TCACACTTTTTCAATGGAATATTCCCTTTGCCTTGACACATAGTAGTTGCTTTTTTGAGCAAATGAATAGGTGAAGCGGGAAGARAG
GAATTAATCAGAACTTACCACCTTGAACTGTGGCCAATTTTAGTTTTATATATTTTTTTCTCTTTTATACGAATACTTTGTAAATGT
GAATCTCTGCAGCATAAAAATTGGCACTTAAACTCCCTAGACTGTATATTTGTAGAAAGATGTTTGTGATTTAGGTTTTTTCCCCCT
ATTCTTTTCTCTTTGECTCTGCCTTTTTAAAAATTACTGCTATTTCAAAGAAGTAAATTTAAGCCAAATGTCCTGTCTTAGAATARG
CAGAGATCTTCTAAGCAGCTTTGCAACATTCGGTATGCAGTCTTTTAGTTTGAAGCCAGAGCTCGACAAAGGGTGGTGATTTCCCTGT
TAAGGTTTGATTCTGATGTTGATTAAGTTGCGGTTTTTTCAGTAAAATTTTGGGCAGACTTGTTGGGGGTAAATACAATTCTACATT
GATGTGETGGGCCCTTTAGGEGGCGCCATAGTACTTTAGAATCTTATGTGTATTTAGTGTGGTTATGCCAGCCTGGGGGTCTGGAAGA
ATGAATCGTGGCTCCTTCAAAACAGCCTTTCTCTTAAGAAAGGTTCATAAGAAATACTTGATCTTTATGAAATACTTTACTTTCCTA
TTTTAAGAAAATATAATCTGGTTTTTATTTTCTTTAATTCCTTCAAGCTTACGTGGTAAAGTTTACAGTCTCATGCAGTTTAAGGCT
TTTGTTTGACACTTCTACTTGAAATTATTTGACACTTCTAATTGAAACTAACTGAAATAATTTTTGAGCACACATATGCAAGACATC
GCAAAGAAAAGCCAAAGATAAATAATTTCTTACAAAAAAGGCCCTGCCCACAAGAAACTTAGGAGGTAAAATGCAAATGCACAAGTA
GCTATAATGTGTATTAAAACAGAAATGTTCACAGAAGAAAGAGAGAGGTTACTGCCAGTTAGGTATTTAGGGAAGGCTTTTTGAGTT
AGGTAAGAGTTGAGATGGACCTTTTGAGGAAGAAAAGGCTAAGATTTGGGGTCTGCAGCTCCAGCCTGGTAACTAGCATGCAGCCCA
TCTAGGGACCACTCAGGGTTATCTCCTAAGTGGCTCCTTCTGTTTCAGTGTCCTGTGCATTTGCCTCCTCAGCAAGTCCTTTAAGARA
GCATCTGCAGTTGTTGAATGCGGECTGEGTTGCGACTGTCCCTGCCTTGGGCGCCAGETTCATCCCCAGGGATCAGCCCTCTGCTGA
CCTGGGAATATGGTCAGAATGGAGTTGCTGGTCTTGEGGAGCAGGCTTGCTCTGGACACAGGTCTAGCCTCTACAGAAAAGCACCATC
ATTCAGGTGTCCGECCAGCACTGAGGAGTCAAAGGGGGTCTTTCTGAACTTGTATCCAGTGATGTGTTCTCACTCTAGCTTTGATGG
TCCTCAGTGGAGCCAAGACTCCGTATGTTCTAAGAGAATGGCAAAGGCCTCCTTGTCTTGTGTTAGCTACTGGGTAGAATTTTACGT
AGTAACTAGGTAGACACTGATTTAGAATCCAGATGGACCTTATTCTAGAAATAGGAATCTGCCCAAAGGTAGAAAATTGGAATTATT
TGTAAATCAGGAGGCTGTAAGAATAATTTATTTTTAATGTAATGGGCAATCATGATATTGTTATGTACATGTTTTTCCACTTTTAGC
CTTTGGAGACTCGACTTATTTCAGAGACCACATCTGTGTGCAAACCAGAACAGGTGGCCAAACAAATTGT TAAAGATGCCATAGTAA
GTAAAATCCTTGTTTTCTGTACTATTTGTGTTTGTAGTACTATATTTCTGAAAAGATATTTGTCCAAGGACTTACTTCAAAACATCA
ATTATTAGAATTTTTTAGTCTGTCAGATTTGTCATATCTAATATTGGACTCAACTTTTCTTCTTTTAGACGCTTTATTGACTCCATA
TTAGTGAGTAGCCTCCTGAAAACTGATTGTATACCT TAATCTGAGGAACAGGTTTACTAGAAGEGATGTCTGGAAACACCGGTTCTTT
AAAAAGAAAATGAGACTTTCCTATGAGTGTAAACGATATATACTATGTCCCATATACACCTGGCTGCTTTCTCTCCCATTCCTGCTT
CCCAGTATCATTTTCCCAAAAGTTAGCTAACGAGARAGTGCCACCAGCCCCGTGGGCCTGTCCTCCTGTCTTCCCTGTTGATATGTT
PPTTAATTCAGAATCAAAAATCCTATTTTAAGAAATGATGTGCTGTTTTGTAGAAGAACAACATATGTGCCTCATGCTTTTTGACAA
CATTTCTGTTAATGCGGAAAAATGCACATTTATGAGGGATGTCTGTAAACCACAGACCCACACTGAATTTGGAAAATCTATAGGACC
ATTGGAATGAGAGGTGTCAGCACATGETGGACAGCCTTGAAGTGGCCTAAATGCTGTCACATTAGACTGAACTGAGCAGAATGAGAA
TAGTGAATTCTGTTGAAATATATACATGTGTGAAGAACTTTGTCCTGAGTGCATTAARAGGCTCAGGAAGATGGCACAAGTGAGACT
TTATTTTTCCTGCTTATCTCGGGTCAAAGCAAATGCATTTGGTGTTTTTTGTTGTTGTTGTTGTTTTGTTTGTTTGTTTGTTTTGAG
ACGGAGTTTTGCTCTTGTTGCCCAGGCTGGAGTGCAGTGGCACGATCTTGGCTCACTGCAACCTCTGCCTCCTGGGTTTAAGTGATT
CTCCTGCCTCEGCCTTCTGAGTAGCTGGGATTACAGGTGCTCACAACCACACCTGGCTAATTTTTTGTATTTGTAGTAGAAATGGGE
CTTCACCATGTTGGCCAGGCTGGTCTCGAACTCCTGATTTCGGGTAATCCGCACGCCTCAGCCTCTTGGCCAAAGTGCTGGGATTAC
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AGGCGTGAGCTCCGTGCCCAGCCCATTCAGTGTTTCTAATGATGCTAAATAGCTCTTAGTATTTTGGCAGTATTCATTTAGTTTAGT
GGTTTTCAAACTTTTCTTCTCTTGACCACTTTACATTCTTACAAATTGTCARCAACCCCAGAGAACTTTTGTTTATTTACATGGCTA
TATTTATTGATATTTGCCATATTTGAAATGGAAGCTGTTTGTAATATTTATTGATTCATTAAAAATAACAAAAATGGCTGGGCACAG
TGACTCGTGCCTGTAATCCCAACACTTTGGGAGCGCCAAGGCGGGCGGATCACCTGAAGTCAGGAGTTCAATACCAGCCTGACCAATA
TGATGAAACCCCGTCTCTACTAAAAATACARARATTAGTCGGGTGTGGTGACATGCGCCTGTAATCCCAGCTACTTGEGGAGGCTGAG
ACAGGAGAATCGCTTGAACCCAGGAGGTGGAGACTGCAGTGAGCTGAGATTGAGCCATTGTGCTCCAGCCTGGGCAACAAGAGCAAR
ACTCCATATATATATATATATATATATATTCACATATATATATATATAAAGTCACATATATATATATATAAAGTCACATATATATAA
AGTGACTTTTTTTAAACAAAATTTACTACTTTTCAAAACAAAAGTTCAGTGAGGACGGTGGCATTGGTTCACATTTTCACCAGTTGC
TTTAAGGTCTGCATTAACAGCTGGATTCAAATAGCTGCTTCTGCATTCCATCTGTTGTAATAATGTTGTTTTGATGGAAGGATATAC
AGAAAATCTGGCCTGAGACAGATACGGAGTTGCGAAAGGGAAGACTATTTTACTAGGCTTTTCAGATAATTATGGACATTCTTTTTT
GATATCAAACCCAAACTCAACAAATGGTAGTTTCTTAAAGGTTAGTTGCAGTATAGAATTGGAAACTACATCAATGAATGTTTTGTT
CTCTGTTACATTAAATTCCATTGGTCCGTCTTGTACTTTGAATGGATCTTTTAACCATTCATGATTTCGTAACATTATGCATTAGTC
ATTTGGAAAATATGGGTTGACTGAGTGATCAGAAAAATCGCTTTCATCAGTATTACTGCTGATCTTATCATAAAAGTATGCAGCTGA
CAGTCTCGTGATGATGGATACTAGTTTTTCCAAATCTTAATTTTTTCTTGAAGGCTCAGATTTCACATTGATGACACGTGGCCAGTT
GTTTTTCCTGAAGTGACACACTTGCTTGCTTCGCTTTCTGCACATCTGCCACATACCTAAGTCTGAATTACTATAGATTTCCTGTCA
ATGGTCTTTCATATAAAAATTATGCTCTCCAGCCAGGCACGETGGCTCATGCCTGTAATCCCAGCACTTTTGGAGGCCGAGGCGGLT
GGATCGCTTGAGCTCAGGGGTTTGAGACCAGCCTGGCCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAAATTACCCGGGTG
TGGTGGTGCATGCCTETAATCCCAGCTACTTGGGAGTCTGAGGCAGGAGAATCACTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCA
GAGATCACACCACTGCATTCCAGCCTGGGCCACAGAGTGAGATTCTGTCGAAAATAAATAAATAAACAATACAAATGATGCTCCATG
AAAGAAGTGGCAGTTTAGCCCTTGACTTCAGGAGCTGCACAAGGACTTTTGTTCCAGEGCAGTTGTCCCGCCCTGGAATGCAGTGCTG
CGGAAGCGCGTTGEGCGCATTCTCATTTGTCACACAGAGTATTAAGAAGACATGTCCTCGAGGGTTGCCATTGAACAAAATGATGAA
TPTTCCTGCTTTATCAAGAGGATTTTAAAGCAAAACTGACACTTTGATTTTTAAAAGAATTTTAGAACTTGTATTTTCTTTGTGTAT
TATTTATTACTGCGAGTGCCTGTGGTAGTAGAGGTGACAATGACTCCTAGTACAGT TTGGCAAGAACCCCGTGGTTCTTGCCCATGT
CTCTGCAGTTTTGCAGAGGCAAAACTGTATTTTCCATACAACACACTGTGGAAAAGACAATGAATGTCTTAGTGTTATTAGGACAAT
CATTTGTCCTTGEGEECCCECAGGEETCCETEGACTCACTTGTTGAGAACTGCCATCTGCCAAGGCCETGCGTCCATTTCTGAGTGC
TGATCAATGCTTTGTGACCATTTTATCTCACTTAAAGTGAACGAGCACACTCCACTGTTTCTGATGTGTCCGACTGATTTCTGTCCA
CATTACTAGGATTCCCTCTTTCTCTTCTTTTTCTTCTCTTTTAGCAAGGAAATTTCAACAGTTCCCTTGGCTCAGATGGGTACATGC
TCTCGGCCCTGACCTGTGGCATGGCTCCAGTAACTTCTATTACTGAGGGGCTCCAGCAGGTAAGCTCTGCCTAGGCTAGCAATCAGA
CAGGCCGATGGACAAGAGAAAAACTGCCTTTCATCAAACCTTGATGAGAAGAGGTTAAGGGARAACTAAGTAACTTTATTTGACAAT
GTATTTTTATGGAGCTATCAACTTTTCCTCTTCCTCCACCAGGAATGAGTAAATAGGTTAAAGATATAACTTCAGGAATTTAGAATG
GCAAGAAGTCTTCAGTGCCGGGCCTTGCAGATAGAGAAATAAAACACCGTATCTGCTGTTGAGGTGTTAACCTGGATTTTCACCTAA
GAACCACTGCTCCAATGTGTTTTGAAAATGGAATACTCCTCTAGAGTAAGGGGTAGCCTTGCTTARAAAGTACTGGGATATTAGACT
AGAARACCTTTTCTAGGTGAATCAGGTCACACACAGCTAAATTTAGTGAGACACGAATCATGGATTAAACAGTTGCTTCGCTTATAG
AATGTATTATTTTGTCCAAGATACACAGTGTTTCATTGGTGTGCTAGGCACTGTACTTGCTCATGGGGAATCAGATGGAAGGCGACC
TCTCCAGCTTCAGGGGCATACAGTCAAGTGGAATGCACTGACCAAAAAGGTGATAGTAGTCCGGGCGCGGTGGCTCACGCCTGTAAT
CCCAGCACTTTGAGAGGCTGAGGTGGEGTAGATCACTTGAGATCAGGAGTTCGAGACCAGCCTGGCCAAGATGGTGAAACTGTTTCTA
CTAAAAACACAAAAATTAGCTGGGCATGGTGGCGGACGCCTGTAATCCCAGCTACTCGGGAGGTTGAGGTAGGAGAATTACTTGAAC
CCGGGAGGTGGAGGTTGCAGTGAGCCGAGATCAAGCCACTGCACTCCAGCCTAGGCTACAAGGGCAAAACTCTGTCTCAAAAARARA
AAAAAAGATAGTAGTGCAGTGTAATGAAGTAGGGGTTACAATAGAGGGAATGCTCTGGAAAGACAAAGCCATGGGATAGTTGTTAAC
AAGTACTAAATTCTGTGCAGTCAACCACATTCAGACTTATATAAATGACTTAGTTGTTGGTTTTCTTCAGGGTCTTTCCCAAGCCCT
CTTTTCTTTTCATTCTGTAATGTACCTACTGTCTTTGCCATTCTCTTAGAGGTTGACACTGTGTTAGATGTAAGCTCTTTGAGGACC
AGGCCCACACCTCTTGTTTGCCGTTGTACCCCTAACAGCCAGCGCCTGGCACTTAGTAGGAACTCCAGAATCCCTGAGCTGAACARAA
TGCATGAATTCTTTTATGTTTTAATTTTTGGGCTGGCATGGTGGCTCACACCTGGCGTGTTGTCCTGGACTCCCCTGCTTCTGTCCC
TCACGTCAGAGATCATTGTCATCCTTGTCACTCAGTTCTTCACATTCTTCCATTCTCTGCAATTCTGGCAGTGCTTCTGGAGCCCAG
GCCTGGGTTGCCGCAGCAGGCCCCCTGCTTGAGTTACACACTTTTTGAGCCAGAGGTTGTARACGATTCCCATGGGCCTGTAAAGCA
GTTTTGTTGGGTCCATCTCETGTGAGTCTGTGTGTTTAAGATTTTAAAATAGTTTTAAAATTAGGTTTTATATAAAAGGTCCAGATT
TCAGACTTTTCTTGGAAAATCAGAAGGTTTAGCTGCACAGAGTCTGCATTCTTACCTGGCAGTCATCAGCAAGCACAGGTGGCAGCT
GCTCCTGAGGGAGGAGCACAGTCCCTGCAACCACTATGGTCTGCAACCCCCTGCTCAGGCCCCCTGGATGCGTTTGAGTGTACCCTC
ACATTTTCCACACCAGTTGTTTCTAAACTGCAACTATACATTGCATGARAACATTCAATGACTCCTTGATACCATCAGGATAAAGCT
TTAAAAATTCCATTGCACCTGAGTATGGTGGCTCATGCCTATAATCTCAGCACTTTGGGAGGCCAAGTCAGGAGGATCGCTTGAGCT
CAGGAGTTTGAGATCAGCCTGGGCAACATAGTGAGACCCTGTCTCTACAAAAAAATGTARAAAGAAAAGAAAGCCAGGCGTGGTGGTG
TGTACCTGTATTCCTAGCAACTCCGAGACTTCTGCTTGAGTCCAGAAGTCTGAAGCTACAGTGAGCTGTGATCATACTCCTGCACTC
CAGCCTGGGTGACAGAGCAAGACCCTGTCTCTAAAAAGGATTTAAAAATTAAAAAAATTTCCATCGCATGCCATARACCACCTGATC
TCCTACCCCACGTACCTTTCCAGGCTCTTTTTTTTCTTTCTTTCTTTACCCATCTTCTTCTTTTTGGAATCTTCTCTGTGTCCTGCC
AACTTCTAATCCTTCAGGTCTCACCTTAAATATTGTTTTTTCCGGAAGATCCAAGGACTGGCTTCAGTGCTCTGAGGGTGTAGGGAA
AAAAACAAAGGGATTTTTCTATTCTCTTTTTTTTTTTTTTTTTTTTTTGAGACGGAGTCTTGCTCTGTCACCCAGGCTGAAGTGCAG
TGGCACGATCTCAGCTCACTGCACGCTCTGCCTCCTGGGTTCACACCATTCTCCTGCCTCAGCCTCCCCAGCAGCTTGGACTACAGG
CGCACACCGCCACACGCGGCTAATTTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCGTGTTAGCCAGGATGGTCTCAATCTCCTG
ACCTCGTGATCCACCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCCGGCCTGATTTTTCCATTCTCTT
ATGCACGGGGACTCATGCCTATGETCCCAGCTGCTTGGGAGGATGAGGCAGGAGAATCCTTTGAGT TTGGGAGGTCAAAGCTATAGT
GAGCCGCGTTCATGCCACTGCACTCCATCCTGAGCAACAGGATATCAGTAATCACGGGTCTCAACCCTGAGGCAGTAGTTTCAATTT
TACTTGTCTTTCCAGCCTGAGAATAAGCTCATTGAGGGCAGGGACTGTGTCTCTCACCACAGTGTTCACAGCACCTAGTATAGGGTC
TCGCTTTCATGCTCAGAACATAAATTGCAAACCAAAAAAGCCTTGATTGTAGTTTGGCTATTTGAGATGCTGCAGTGGGTCTTTTTA
AAGCTATTATAACCCTAAGACTGCAAGCAATATATATTTTATTCTGCTTATGGTTTGAATTTATTAATTGGACAAATATTTTGTTAT
GTATCTGGGCTGTCCAGCGGTGCAGAGCACACACATTCTGTTCTCACAGCTTACTGACATTTACAGAGTTTTCATTATATTCATCCT
TAGAGCAGACTAGAAGATTTGTCTTAGAAACTGTTTGTTAGAGACCTAGGTACCTTGAAATAGTCTTGTACCGTTGGATGCACTAAA
AGCTCTCTCTTTATCTTGCAGCTCETCACCATGGGCCTTTTCCGCACTATTGCTTTGTTTTACCTTGGAAGTTTTGACAGCATAGTT
CGTCGCTGCATGATGCAGAGAGAAAAATCTGAAAATGCAGACAAAACTGCCTAATCTTCTTACCCCTTGGAAGARGACTGTTTCCAA
ATAATTTGAACAGCTTGCTGCTAAATGGGACCCAATTTTTGGCCTATAGACACTTATGTATTGTTTTCGAATACGTCAGATTGGACC
AGTGCTCTTCAGGAATGTGGCTGCAAGCAAGGGGCTAGAAGTTCACCTCCTGACAGTATTATTAATACTATGCAAATATGGAATAGG
AGACCATTTGATTTTCTAGGCTTTGTGGTAGAGAGGTGAAGGTATGAGAATTAATAGCGTGTGAACARAGTAAAGAACAGGATTCCA
GAATGATCATTAAATTTGTTTCTATTTATTCTTTTTTGCCCCCCTAGAGATTAAGTCCAGAAATGTACTTTCTGGCACATAAAGAAR
TCTTGAGGACTTTCTTTAAACCTTCCATAARAAAACAATTTTCGGTTTCTCGEGTTCTCTCTCTCTCTCTCTCTGTCTCTCTGTCTC
TCTGTCTCTCTGTCTCTCTGTCTCTCTGTCTCTCTCTCTCTCTCTCTTTCTTTCTTTGTGTATTTTATTCAAGATGAGTTGGACCCA
TTGCCAGTGAGTCTGAATGTCACTGACAGCCCTGTGTTGTGCTCAGGACTCACTCTGCTGCTGGTGGAAACTCATGGCTTCTCTCTC
TCTTTGATCCCATAAAGCTACGAGGGCGACGGGAGAGGGCAGTGCAATGGGAAGTAAAGAGATATTTTCCAGTAGGAAAAGCAATGC
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TTTCTTGTCTTTAGACTCAAATGCTTAGEGGAACGTTTCATTTCTCATTCATGGGGARAAGGCAGCCTCCTTAAATGTTTTCTGAAGAG
CGGTAAAATCTAGAAGCTTAAGAATTTACAGTTCCTTCAATAACCATGATGACCTGAAGTTCACCTATCCCATTTTAGCATCTACTT
GTTTTTCCCATCTCTTCCTTTCCAATTTTGCTTATACTGCTGTAATATTTTTGTAAAAAAAAARAAAAARAGGAAAAAAAAGACCAGCT
AAAATTTTCGACTTGACTTTTTAACTTAACTCATGAATTAATTAAAGCAAATGAAAAAATTAAARAGTGTGACTTTTTCTCGGAGCA
TATATGTAGCTTTTAGGAAAGGCTGATCGATGGTATAAAGTTTGCTCATTAAGAAAAAAAGACAAGGCTGATTTTGAAGAGAGTTGCT
TTTGAAATAAAATGATCACCTGTTCTTTATGTGACTCTCCCACTGAACCTGCAGACATTATTTTTATACCACATGCTAAGGAAGCCC
ACTCATCTAACTCTGTAGCCCTG

HUMAN mRNA SEQUENCE : hR22-022.1 (Seq ID No: 7)
GGCTCCTCCTCTTCCCCTCCGCCGCEGECCCGCCCCGGCCCGCAAACCCARACACTCCAGGCGCCCGCCCGCCGCGCGTGATTCTCGC
CTCGCCECAGCCCAGCCCTECGCGCCTTGCCCGGCGECCCCCGCCCGGCCGCTCCEGEECCCCTGECCCCGCGGAGCGATGCTGCTGE
TGGCTGCCGCCTTCCTCGTGECCTTCETEGCTGCTGCTGTACATGGTGTCTCCGCTCATCAGCCCCAAGCCCCTCGCCCTGCCCEGEGE
CGCATGTGGTGETTACAGGACGETTCCAGTGGCATCGGGAAGTGCATTGCTATCGAGTGCTATAAACAAGGAGCTTTTATAACTCTGG
TTGCACGAAATGAGGATAAGCTGCTGCAGGCAAAGAARGAAATTGAAATGCACTCTATTAATGACAAACAGGTGGTACTTTGCATAT
CAGTTGATGTATCTCAAGACTATAACCAAGTAGAGAATGTCATAAAACAAGCACAGGAGAAACTGGGTCCAGTGGACATGCTGGTAA
ATTGTGCAGGAATGGCAGTGTCAGGAAAATTTGAAGATCTTGAAGTTAGTACCTTTGAAAGGTTAATGAGCATCAATTACCTGGGCA
GCGTGTACCCCAGCCGGGCCGTGATCACCACCATGAAGGAGCGCCGGETGGGCAGGATCGTGTTTGTGTCCTCCCAGGCAGGACAGT
TGGGATTATTCGGTTTCACAGCCTACTCTGCATCCAAGTTTGCCATAAGGGGATTGGCAGAAGCTTTGCAGATGGAGGTGAAGCCAT
ATAATGTCTACATCACAGTTGCTTACCCACCAGACACAGACACACCTGGCTTTGCCGAAGAAAACAGAACAAAGCCTTTGGAGACTC
GACTTATTTCAGAGACCACATCTGTGTGCAAACCAGAACAGGTGGCCAAACAAATTGTTAAAGATGCCATACAAGGARATTTCAACA
GTTCCCTTGGCTCAGATGGGTACATGCTCTCEGGCCCTGACCTGTGGGATGGCTCCAGTAACTTCTATTACTGAGGGGCTCCAGCAGG
TGEETCACCATGGGCCTTTTCCGCACTATTGCTTTGTTTTACCTTGGAAGTTTTGACAGCATAGTTCGTCGCTGCATGATGCAGAGAG
AAAAATCTGAAAATGCAGACAAAACTGCCTAATCTTCTTACCCCTTGGAAGAAGACTGTTTCCARATAATTTGAACAGCTTGCTGCT
AAATGGEGACCCAATTTTTGGCCTATAGACACTTATGTATTGTTTTCGAATACGTCAGATTGGACCAGTGCTCTTCAGGAATGTGGCT
GCAAGCAAGGGGCTAGAAGTTCACCTCCTGACAGTATTATTAATACTATGCAAATATGGAATAGGAGACCATTTGATTTTCTAGGCT
TTGTGCTAGAGAGCGTGAAGGTATGAGAATTAATAGCGTGTGAACAAAGTAAAGAACAGGATTCCAGAATGATCATTAAATTTGTTTC
TATTTATTCTTTTTTGCCCCCCTAGAGATTAAGTCCAGAAATGTACTTTCTGGCACATAAAGAAATCTTGAGGACTTTGTTTAAACC
TTCCATAAAAAAACAATTTTCGGTTTCTCGETCTCTCTCTCTCTGTCTCTCTGTCTCTCTGTCTCTCTGTCTCTCTGTCTCTCTCTC
TCTCTCTCTTTCTTTCTTTGTGTATTTTATTCAAGATGAGTTGGACCCATTGCCAGTGAGTCTGAATGTCACTGACAGCCCTGTGTT
GTGCTCAGGACTCACTCTGCTGCTEGETGGARACTCATGGCTTCTCTCTCTCTTTGATCCCATARAGCTACGAGGGGGACGGGAGAGG
GCAGTGCAATGGGAAGTAAAGAGATATTTTCCAGTAGGAAAAGCAATGCTTTCTTGTCTTTAGACTCAAATGCTTAGGGAACGTTTC
ATTTCTCATTCATGGGGAAAGGCAGCCTCCTTAAATGTTTTCTGAAGAGCGGTAARATCTAGAAGCTTAAGAATTTACAGTTCCTTC
AATAACCATGATGACCTGAAGTTCACCTATCCCATTTTAGCATCTACTTGTTTTTCCCATCTCTTCCTTTCCAATTTTGCTTATACT
GCTGTAATATTTTTGTAAAAAAAAAAAAAAAGGAAAAAAAAGACCAGCTAAAATTTTCGACTTGACTTTTTAACTTAACTCATGAAT
TAATTAAAGCAAATGAAAAAATTAAAAAGTGTGACTTTTTCTCGGAGCATATATGTAGCTTTTAGGARAGGCTGATGATGGTATAAA
GTTTGCTCATTAAGAARAAAAGACAAGGCTGATTTTGAAGAGAGTTGCTTTTGAAATAAAATGATCACCTGTTCTTTATGTGACTCT
CCCACTGAACCTGCAGACATTATTTTTATACCACATGCTAAGGAAGCCCACTCATCTAACTCTGTAGCCCTG

HUMAN mRNA SEQUENCE : hR22-022.2 (Seq ID No: 9) '
GGCTCCTCCTCTTCCCCTCCGCCGCGECCCECCCCGGCCCGCARACCCAAACACTCCAGGCGCCCGCCCGCCECGCETGATTCTCGC
CTCGCCGCAGCCCAGCCCTGCECECCTTGCCCEGECEECCCCCGCCCGGCCGCTCCGGGCCCCTGECCCCGCGGAGCGATGCTGCTGE
TGGCTGCCGCCTTCCTCGTGECCTTCETGCTGCTGCTGTACATGGTGTCTCCGCTCATCAGCCCCAAGCCCCTCGCCCTGCCCGGEE
CGCATGTGGTGETTACAGGAGCGTTCCAGTGECATCGCEGAAGTGCATTGCTATCGAGTGCTATAAACAAGGAGCTTTTATAACTCTGG
TTGCACGAAATGAGGATAAGCTGCTGCAGGCAAAGAAAGAAATTGAAATGCACTCTATTAATGACAAACAGGTGGTACTTTGCATAT
CAGTTGATGTATCTCAAGACTATAACCAAGTAGAGAATGTCATAAAACAAGCACAGGAGAAACTGGGTCCAGTGGACATGCTGGTAA
ATTGTGCAGGAATGGCAGTGTCAGGAAAATTTGAAGATCTTGAAGTTAGTACCTTTGAAAGGTTAATGAGCATCAATTACCTGGGCA
GCGTGTACCCCAGCCGGGCCGTGATCACCACCATGARGEGAGCGCCGGETGGGCAGGATCGTGTTTGTGTCCTCCCAGGCAGGACAGT
TGGGATTATTCGGETTTCACAGCCTACTCTGCATCCAAGTTTGCCATAAGGGGATTGGCAGAAGCTTTGCAGATGGAGGTGAAGCCAT
ATAATGTCTACATCACAGTTGCTTACCCACCAGACACAGACACACCTGGCTTTGCCGAAGAAAACAGAACAAAGCCTTTGGAGACTC
GACTTATTTCAGAGACCACATCTGTGTGCAAACCAGAACAGGTGGCCAAACAAATTGTTAAAGATGCCATACAAGGAAATTTCAACA
GTTCCCTTGECTCAGATGGGTACATGCTCTCGGCCCTGACCTGTGGGATGGCTCCAGTAACTTCTATTACTGAGGGGCTCCAGCAGG
PGGTCACCATGGGCCTTTTCCGCACTATTGCTTTGTTTTACCTTGGAAGTTTTGACAGCATAGTTCGTCGCTGCATGATGCAGAGAG
AAAAATCTGAAAATGCAGACAAAACTGCCTAATCTTCTTACCCCTTGGAAGARGACTGTTTCCAAATAATTTGAACAGCTTGCTGCT
AAATGGGACCCAATTTTTGGCCTATAGACACTTATGTATTGTTTTCGAATACGTCAGATTGGACCAGTGCTCTTCAGGAATGTGGCT
GCAAGCAAGGEGCTAGAAGTTCACCTCCTGACAGTATTATTAATACTATGCAAATATGGAATAGGAGACCATTTGATTTTCTAGGCT
TTGTGGTAGAGAGGTGAAGGTATGAGAATTAATAGCGTGTGAACAAAGTARAGAACAGGATTCCAGAATGATCATTAAATTTGTTTC
TAPTTATTCTTTTTTGCCCCCCTAGAGATTAAGTCCAGAAATGTACTTTCTGGCACATAAAGAAATCTTGAGGACTTTGTTTAAACC
TPCCATAAAAAAACAATTTTCGGTTTCTCEGETTCTCTCTCTCTCTCTCTCTGTCTCTCTGTCTCTCTGTCTCTCTGTCTCTCTGTC
TCTCTETCTCTCTCTCTCTCTCTCTTTCTTTCTTTGTGTATTTTATTCAAGATGAGTTGGACCCATTGCCAGTGAGTCTGAATGTCA
CTGACAGCCCTGTGTTEGTGCTCAGGACTCACTCTGCTGCTGETGGAAACTCATGGCTTCTCTCTCTCTTTGATCCCATARAGCTACG
AGGGGGACGGGAGAGGGCAGTGCAATGGGAAGTAAAGAGATATTTTCCAGTAGGAAAAGCAATGCTTTCTTGTCTTTAGACTCAAAT
GCTTAGGGAACGTTTCATTTCTCATTCATGGGGARAGGCAGCCTCCTTAAATGTTTTCTGAAGAGCGGTAAAATCTAGAAGCTTAAG
AATTTACAGTTCCTTCAATAACCATGATGACCTGAAGTTCACCTATCCCATTTTAGCATCTACTTGTTTTTCCCATCTCTTCCTTTC
CAATTTTGCTTATACTGCTGTAATATTTTTGTAAAAAAAAAAAAAAAGGAAAAAAAAGACCAGCTAAAATTTTCGACTTGACTTTTT
AACTTAACTCATGAATTAATTAAAGCAAATGAAAAAATTAAAAAGTGTGACTTTTTCTCGGAGCATATATGTAGCTTTTAGGARAGG
CTGATGATGGTATAAAGTTTGCTCATTAAGAAAAAAAGACAAGGCTGATTTTGAAGAGAGTTGCTTTTGAAATAAAATGATCACCTG
TTCTTTATGTGACTCTCCCACTGAACCTGCAGACATTATTTTTATACCACATGCTAAGGAAGCCCACTCATCTAACTCTGTAGCCCT
G

HUMAN PROTEIN SEQUENCE : hP22-022.2 (Seq ID No: 10)
MLLLAAAFLVAFVLLLYMVSPLISPKPLALPGAHVVVTGGSSGIGKCIAIECYKQGAFITLVARNEDKLLQAKKETEMHSINDKQVV
LCISVDVSQDYNQVENVIKQAQEKLGPVDMLVNCAGMAVSGKFEDLEVSTFERLMSINYLGSVY PSRAVITTMKERRVGRIVFVSSQ
AGQLGLFGFTAYSASKFAIRGLAEALQMEVKPYNVYITVAYPPDTDTPGFAEENRTKPLETRLI SETTSVCKPEQVAKQIVKDATQOG
NFNSSLGSDGYMLSALTCGMAPVTSITEGLOQVVTMGLFRTIALFYLGSFDSIVRRCMMOREKSENADKTA*
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Table 2

MOUSE GENOMIC SEQUENCE : mD27-007 (Seqg ID No: 11)

CAAGTTACACTCAACTGTTTTAGAAGAGCAGTTCCCCAGATTTCTCCTTGGAGCTGTGAGTGACTACCATTGCGAGCAAGAGCAAGA
GGAAAGCACTACCTGTGAGCAGATGTCTGGTTCATTCTCACCCTGTGTGGTGTTCACACAGATGTGGCTGACTCTACTGGTTGTGAG
TGAGTAGATGGCTCAATATGGGGATAGAGTGCGTCGGACAGCATCTCTCTCCACTACAGGCCTGGTACTCTCTTAAGTTTTAGCTCC
TCAGTTTCCCCGTGTGAGGCTGTGTTCCCCGACTTTACTGTACAGCTTAGAATTTCCTCTCCTGAGCCCAAAGAAAGTAGTCACAGG
TTGAAAAAAAAAAATCCTTCAATGGACAGAGGAAGAAACGGTAGCAATGGCACTAGAGTTTCGCTTGCTTTCTTTTCTTTAACARAAT
ACTTTATGAAGCACAGAAAGTAAATCACACTTGCTTGTTCAAACTCTTTTATTCARATGAGAACTATATTTTAATCCCGTGTAGACA
GGCTAGACCCTGGCCTTGTGCCTAAGATGATAGCTCCTTCTGCACATTAGCGAGAGCCATGAGCAGGACTGGGCGCCTTAAGTACARA
GAGGGGAAATCAGGAAGGAGAGGTACCTACAGCAGTGGCTATGTCACTGCCCATGGATATGCATGCATTTCTGTCAGTTCATGCCTA
CAAAGGGTTTGCTTCTTACTAAATTTTAAATGGAATTAAATGTGGGTTCATCTATTTTTAAAAAGTTCTTAGGCCGGGCAGTGGTGG
CGCATGCCTTTAATCCTAGCACTTGGGAGGCAGAGGCAGGAGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAG
CACAGCCAGGGCTATACAGAGAAACCCTGTCTTGAAAAACCAAAAAACAAARACCAAACAAACAAACAAACAAAAGGTTCTTAGCGC
CATCTATGCACAGCATTGTATGCAATGCTGAGGACGGAGGCTTGTTTTGTGCCCACAAGGGAAAACACCAAARAAAAAAAAAAAARA
GCTCTCAGCAAAGCCAGTGCACAAGAAACAGCTGGGAARACACAATTCTAGTAAAATAAAATCCCAGTGGATGGCACAGACAGATAAC
CATAACCATCTACATACCAGTCAGGTGATCAGACTAAGCAACAGATAGGGCAAGGCCCATCAGAAACAGAAGCATATCCAAACTTAA
GAAGTACTTAAGAAGGCAGGGGAAAGGAGGGAAGAAGAAGGGAGGGGAGGACAGCACAGGACAGGAAGGTGTTCATACAGTGTGCTG
TGAGCTAAGGTTAGAGTTTGGATTCAAATCTGTGTTATCACCTACTAGCCACTTAACAAGCTTTCTTCTTTCTTTTCTTCCTTCCTT
CCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTTTTTCTTTATTGAAAATAGATTTTTTTCTTACATAATACATCCTGATTATTTCCC
TCCCTCTACTCTTCCCACTTTCTCCCCACCTCCCCTACCATGTGAATCCACTCTCTTTCTGACTCTCATTAGATAACAACGGGCTTC
TAAGAGATAAGAACAAAAAATATAATAAGTAAGATAATATAAAAACTATCACATCCAAGT TGAACAAAACAAACCAACAGAARARAA
GGAGTCTAAGAGCAGGCACAAGAATCAGCCCCACTCGTTCTTATGCTTAGGGCTCCCATTAAAAGCACAAACCTGGAAGCCATAATA
TATGCTCAGAGGACCTGGTGCAGATCCATGCAGGCCCTGCGCTTGCTGCATCAGTCTCTGTGAGTCCTGGTAACCTCTGCTTATGTT
GATTTAGAGGGCCTTATTTCCCGGTGTCCTCCETCCCTACTGGTTCCCTTTCCTGAGCTCTGAGGCGGAGAGNNNNNNNNNNNNNNNN
NNNNTCTCTCTCTCTCTCTCCCCCCCCCCCCCAATAATGTCAGGTCCTCTGGTTTCGTTCCCATCTACTGCAGGAGGAAACTTCTCT
GATGATGGCTGAACAATGATCTACAAGTGCAGCAGCATATCATTAGCAGACACTCACTACATTTCTATCTTGTTTTTTAACACTAGT
AATACTTGGTGCTTTCATTGAGACCTCCTCCATATATGTATATATTTTAGGAAGTTTCTACTGCATTAATTTTCCATACTAACCCTC
AAATACTCCTTAACTTTAGCTGTCTCTCCCTGAGTTCCCTCACTCAGTTCCCACCCCTCCCTCCCCATGAGATCCTCCCATCCCAGC
CTCTCTCCATCCATCCGTAATTATATATTCTGTTTCCCTTTTCTAATGAGATCTATCTGTTCCCTCTAGTCTCTCATCCTCTATACC
TACCTTCTGTGGTTCTAGGGATTGTAACTTGGTTATCATTAACTTAACAACTAATATTCACATATTAGTGACTATATACCATATCTG
TCTTTCTGGGTCTGAGTTACCTCACTCAGAATGATCTTTTCTAGTTCCATCCATTTGACTGCAAATCATAATGTAGGGTTTTTTTTT
GTTTTGGTTTGETTTGGTTTGGTTTTTGTTTTTTGTTTTTAATGGCTGAGTTATACTCCATTGTGTAAATGTACCATATTTTCTTAA
TTCATTCTTCTGTCTGTTGAGAGACATCTGGGTAGTTTTCTGACTATTATGATAAGAGCAGCAGTGGACATAGTTGAGTCTTTGTGG
TACACTGAAGTGTCCTTTGAATATTCCCAAGAGGAGTATAACTGGATCTTACAGTAGATCCAGTCCCATCTTCCTGGGGAACTGCAA
CACTGATTTCCATAGTGTCTGTACAAGTTTGCAGTCCACCAGCAATGGAGGAGGAGTCTTCTGCTTATTAAATATCCTTGACAGCAT
GGACTGCCACTTGAGTTATTGATCTTAGCCATTCTGACAGGTATAAGATGAAATCTCAAAATAGTTTTGATTTTCATTTCCTCGTTG
GCTAAGGATGTTCGACATTTCTTTAAGTTCAATCAGCTTTCTTGTCTATGATATGGAACTTAAGTTAGAATGTTTCTGACAAGATTA
TATAGAATGACATGAAAATGCATACCAAATAGAAGCCCTCAAATACAAAAGCCATAATAACCATGATATGTAGGTAACAGTGACTAA
TTATTTGGTCTCAATAAAARATAAAATAAAATAAAATAAAATAAAATAAAATAAAACAAAACAAAACAAAATAAAATAAAATAAAATA
AAATAAAATAAAACTTGGATTTAAACTGTTCTTCTATCATTTCCAGCAGACAGGGACGATATGTCCCTCACTCACAGCTGGATTTTT
ATTGCATTTCCCAACAAATGGCTGGCATTCCAGAAATTTCTTTTAAGTGAGAGGATCAAATCCATCCTTCATCTAAATAATTCATAA
ATTAATAACCCTGCTGAGCTCTGCCTACTTCCTCGCCTCAATACTCGTGTCTCCAACCTGACCGATTTCTACTATTGCAACACTAGG
GTTTTGCCTTTCTGGGTTTTGGAAAGGTGTTTGTTTGTTTGTTTAATTGATTCATTACTCAAGARAGCTTACAGCTCTCCCATTGCA
TAGCAGTCCTTACAGTCTAGACCAGGCTTTAGGAATGAGCAGCAAACACACACACAGTTCAGATAATCCTGGATAAACAACTGAAGG
AAGCTTGCCATTGCCACCACCCTGATGTGCTATTTCCTGTCTTCTCCATGGAAGACTTCTCTCTGCCGGAATACTTCATCCAAGCCT
TAAGTTCTGACTTCACCGCACTCCTTGGACTCTTTCTATAGTTCCCCGATGGCTTCTATAAGARAAGAATGGCCCCCGCATTCTTCC
CCAACCATGTCTGTCCCACTACTCTTCACCCTTCAGAACTGCTCAGTCCACTTGGTGACACCAATGTCATCCCTTATTTCTGTGCCC
TTCTCACCTTAACCACCCTCTCTCTGTGTTCTCATGCCAGCACAGCGTCAACCTTCACTTGCATGATTCCTGTGTTCTTGGTCATAA
TTTCCTTCAAGTATCATCCATGGTATACCCACCTCCTCGECGCGCGAGAGCGCGCGCACACACACACACACACACACACACACACAC
TGAATGTATTTTACTATTGTTACTTAATTCCCTCCAGGACTATACTTTTTTTTTTTTGTCAGAAAGTAACATTTTAAAATTTATCTT
TAAAGTTCATGGACAATGTCTTCACAAATATGAACATTTGACTAGCAATTGTCAATATTTTTATAAATGAATTTTTCATGAGAAGTA
ATTTGTAAAATGGGTACAGAAACATTATCTTTTTTTAATAGGAAAAAAATAAGGCCTTCCTCTGTGCCCTCATCTCTAACTCTTGGT
GTTTCTTTTCCAGCTCCTGTCAATGGACAGCATGGTGAGTCCTTTCTACTGCTTTGGGAGTGCTTGGAGAGTTTCTCCCTCATGCCA
ACATTTTTCTACTCAGGCTATCAGGGACTTGAAAGTGATGGCTGCCCCCTGGTATGGTTCCAAGCCAGAGCAAGTTCACACTGCCCT
CCAGCACTTGCTGGGTTAGGTGCTGAATGCACAGGCTGCCTGGGTCTTTCTGAGGCCCTGAATTGAATCCCATTGACAATGGACCCC
ACTTAGCAATGAAAAAAAAAATCATCTTTGTCTCTGCCTTAAATACAAAGGGCTCGGGATGGAATCCTTTCCAATCAGTCAACTAGG
AAAATTGTGAAACTTTCAAGATGCCAACAGTAACACTGTTTCCTTTGCTGTTTTAAGAGTAAAATTCTCCAGGAAGTGCAGGAGGAG
TAAGAGAGTATCCAACCGTTGGAGCCTGGAGAAGTGTAGAGGAATAGAACCAGAATGAAAATGTATGTGCCACACACACACACACAC
ACACACACACACACACATTTGTATATAGCACAGAACTTAAGTGTGTTTTAAAATAGCAACAGAAGCTAAATCACATCCAAGAAGCTG
AGAACTCATAAGACACACAGTCAGAGTAGGTCCTAGAATAGCTGTCTCACACTAGAGTGGGGTGACTAGTAATTTATTCAGTCTACA
AGGCAGTAGGCCCTAATCTGGCATTCAAAGTCTGGATGCTTCCTGGAGCCTCTGGTCCCAGTCCATGATGGAAGCTTGGAATGCTGG
TTCTGCTGTCAGTGGCAGAAGCAGAGGCAGCAGCTACAGGGCAGATCAACTCAAAGGGAAGGCCAGGAGAGCAAGGGTGGGATACGC
TCCTTCTGAAAAACTGTTCTATCTGGGCTGCTACCCAAGAGTGCTGCCCACAATCAAAATGGATCTTCTTACATCAATCAAGATAGT
CCATACAGCTCTTCAGGTAAAGTTCCCTACTCCAGTGATTGTGGCAGGTTAGCATGAAAGCAAAGAGAATTATCACACATTTTCTCA
GTCCGCCATCATTACTAATTTCCTGGGTCACAGGTGTCTTGGGTATTTGAGGATCCARAGTAATATCGAGAAGTCTCTCCCTTCTCC
CCATAGCTAGCCACCCGGTCACTCGAGTGTCTAGTTCCCCTGGGGATCAGCAGGTGACTGTCCATTCCTTATTCTGACACAACTAAT
GACAGTGGGTTATGTAGCTATATCATCCTCTACGAAACAGCAGTTAAGTGCATGATCTCTCAAGCTTTTCTAGTGTAACGCCCGATG
GTAAAATGATTCACTACCTTAGGGGAAAATGCAAAGTTGTGATTGTAATGATTCTGAAATTCTTTGAGGGTTTCTGAATGACARGAT
AGCARAGGAAGAAGAAATGACTTTATCTAGGATCCATTCTCAGAGCAGGCTTACTAACCACACAGTGTTACAGTGCTAGAACTATCT
CCAGAAATTGTCTTGCTCCTTGCCATCCCTGGGCAATCACTCTTCCCTGTGGCTGGTGAGTGCTCCTAAATGATGCTTCTTCAGCCT
TCAATGACCCTCTGGGTGGGCAGGGGCAGGCCACGAATTGGGEGGGGEGECACCGGTGACACAGGAGGACATGGAGGGGGGATGGAC
ATGAAGACAGGGGAGGGGGAAGGAACACTGTGTTCTTGGGAACTGTCCAAAGCCAGGT CCTTNNNNNNNNNNNNNNNNNNNNGGCTC
TTCTGGATTGGAAACTGTGGGAACATCTGCTACAGATTCATTTCTCTCCTCCTCAGAAGCTGCACAGCAGTCTGTGGTTTCCCTTCA
GCCTCCATGGACCACTTTCTTTCGAGGAGAGGTCGTCACACTGACTTGTTATAGATTCGGCTTCTCCGTACCCCAGAARACAAAATG
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GTACCAGAAAAGAAAAACAGTGAAGCAAACCCCAGGTGCTTTGGTAATTAAAGCACATACCTTAAAGGTCCATGAGTCCGGAGAGTA
TTGGTGCCAAGCCGACAGCTTACTTCCGAGCATGCACGTGAACGTAGAGTTTTCTGAAGGTGAGACAGAAGTAAAAGAACTGAAGCT
TCAGACACCGTTTCTGTCCAATTTGCCCTGTAGAGTTAATTATTACTTACCACAAACAACTCATGAACAAACCATTCTATTTCATGC
TATGGTTACAGAGAGATTAAAAGTGTCTATAGAGAACCAGATATGGCACAGAATTCATGTAAATTTAAACATAAAAATTAATAARAT
TTAAGTAGTCTGAATAAAGTCTGCTCAGCCCAGTAGGCAGTGACTTTGACAAGTGCATACAGAAGGTCATAATTGTCACTCACTGCT
CACTGAGTTCTAGATCTAAATACATTCACTCCTATCCCTGTGGTCCTTAAAGTCTAGCACAAATGAGAAGGCTTGCTCAGCTTTGTG
ACCACACAGAAATTCAGGAGCTACTCAGGATTTACAAACTCAAATCTTGAGATTATTGAGCCCCAAGAATATGTACTGTTTATAAGA
TGCTCATGTAAATGAAATTTGAGAAGCAATTTACTTGCATACTTCTTGAATCCATTTTGTTTATTAGGAATAGTAAGTACCATAAGG
ACTTTCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTCTGTGTCTGTGTCTGTGTAAATATTAAATAGATAGAAATAAATGG
ATTGATTTTATAGGTACACAAAGAGAGGAAGGGGAGAAAGGGAGGGAGGCATTTTTGGTTTTGGTCTTGAAGCCTTCTGTTTTAAAG
TTGAAGTAGTGTCAGCCTTGTGAAAATAGTCTTTGATTTTGTGAGCAAGAAAACATACTATTAGCAAGGAAAAGAAAAAAGTAATAC
TCTTTGATCTCATGATTCTCTTGAACATTTACCTAACAAAGCACACAAATCTGCACACCCCAAAATAAAAGGCACTCCATTGAAGGG
AGACCCCATTAAATGATCTTGAGAGTATTGAGAGAAAACTGTGGCTTCTGAAAATTTAGCTGCAGTGATGGTTCAACTTGARGGGGC
ACTAGACAAATGAAAGGCAAGCCGGCGTCATTTAAATCCCCTTAGAGTGACAGACATACAGAAACTCTGGTGTACTAACATGGAGAA
GGGACTGGAAGACTGTGTTCACAATGATGCAGGGAGCTTTCTAACTCGCCTTCTGCTGCCCAGCTTTTCTCAAGGTGCAGGTGTTTA
TTTTTAGTTCAGAAAAAGAATTCATGCTTTCTCCACTTCCGCTTCCTATAARAGCCTGTGTAGAAAGGCAACAACAAGAAGAACTGGG
AGGATGAAACAAGTGGTGTGCCTGATGTGTTCCACAGATTTTCTGEGTGCTGCAAGCTCCACCTGCTGTGTTTGAAGGAGACTCTGTG
GTTCTGAGGTGCTACGCAARAGAAAGGCATAGAAGCAGAGACCCTGACATTTTACAAGGATGGTAAAGCTCTGACATTACATCATCAA
AGTGAGCTCTCTATTCATCATGCAAATCTGAAGGACAACGGTCAATACAAATGCACTTCGAAGAAGAAGTGGTCTTTTGGGTCCCTC
TATACTTCCAATACGGTCGGAGTTCAAGTCCAAGGTAGGGCTTTAATTATTCTGAACAGGTTAGTCAGAGACAGGCTTCCTGTGGAG
GTAGAATAGGAAGAAAGAGTGGGCTGCCAGTCCATTGAGCAGAAGGACAGTCTTTGGGTGCGGAGGATGTGGGTAATCAAAAGCAGCA
CCTCCCTCTAGCCAGCACTCGGGGAGCGGTACCACTCCACACCTCAGTGCTGAGGATGAAATGGEGTTTTCTGCAGACTACTTAACT
GCTCAGTGGATGATTGTGATCCTTTGTAGAGTTGTTCCCACGGCCTGTGCTGAGAGCCAGACCCTCCCATCCCATAGATGGAAGTCC
AGTGACCCTGACGTGTCAGACCCAGCTCTCTGCACAGAAGTCAGATGCCCGGCTCCAGTTCTGTTTCTTCAGAAACCTCCAGCTTCT
GGGGTCAGGCTGCAGCCGCTCCTCAGAGTTTCACATTCCTGCCATATGGACTGAAGAGTCAAGGAGATACCAGTGCAAGGCAGAAAC
AGTGAATTCCCAAGTTAGAAAACAAAGTACAGCGTTCATAATCCCAGTGCAGAGTGAGTATCATTCTGAGTTTTTTTCCAGGCATGG
AAGCTATTTAGAAGCATTCACCAGTTTGGGTCACTAGCCTCTATAAAAGGTATTTTTCTCAAACCTGTGGAAGTTGTATGGCTGTTG
TGGATAGCTAAACTGAGGAGCTTAGAACCAAGAAAGAAAAACAAACCAACAACAAAAACCATGTTCGTTTTTTCTCTCGATGCCTTT
AGGGAAAGGCTCTTCTGGTCTCAGCCTGACATGAGTTTTCCTTCCAACGCTATGATCCTAAACTGTAGACTACTAGGTGTTGCATGT
AGCTTTTGCTACTCACCATAACTCCAGGAATGGGCCACGCTACCAGCCCCCACCCAGCTTCCCTTGAATCCATAGATAAAACACACA
CACAGAGTTGTTCATTTTCAACTTGCCTTCTGGGCACAATTGCTGAGCATTATTAAACTCTCGCTGCTAACATGCCCTTATCAATTT
TCTTAACTCCGCACCTCCCACAAGCCCTAAACTTTAGTTGCTCTGTTAAATCTCGTCCCTACTAAACATCCCTGACCATTGCCTGTT
GGATAGCCACTTGCGTAGCCACTCTATTTTGAGATCTCACATGACCTGCCAACTTTTCTCCATCAGAAGCATGGTGAACTCTGTCTC
TCTTCCCTTGAATCTGTCTCTTTCCTCCGGGAACCTGGAAGTCCCCCTATTCCTTCTGCCCAGCAATTGGCCCATGGCCCCTTTATG
GACAGATCAAGAACCAACTGGGGAACAGGATAGCATCAGAACCATCCCTACAATGTGGTCAGCCCTCAGACTGGGCTGAATGTTCTG
TTCAGCCAAAAGGACAGGTGTCCAGAACATGAGGTGCCTGGTGCAGACTGGTTAAGGACAAGAAAGCCAAAAGATGAAGTCTTGCAG
AATAAATAGATCCATCTTGATGCCCTTAGAGATGGTCTTTCACAGACTAACACTTTTTCCTAAGGCTCAAAAAAAAAAAAAGTTTTC
TTAAGCGTGATCATTAGCCAGTGGCTTTGCCTGACTGAATTTGGCCTATCTCACAGGAAATCTAGTTGAGCATAGTAGGGGACACAT
AATCTAGAACACCTAGATCCTGGGTCTGGAGGGAAGGGAAGTGAGAGCATCACCTATGAATTTGTTCCCATTGCTAAGAAACCAATC
TGACTGACTAAATTCTATCAGTCTACTCTTTGCTTGTAAGCAATGGGTGCTCCTGTGEGCTACTGATTTAAAGATGAACAGTTCAGAG
AGGAAAGAGAGGGCATTATCCATCAGTCACATCACAGTTATTCTTAGCACAGTCTTTCCTTCAACCTAATTGCTGAACCATCCCATC
ATCCCCATCCTCTAGTCAACTATCATAGTTTGTTCATTAAGTCTGCGAAAATAATCCAAAAGGCACTGTCCTAAAACAGTATGCCTAA
AACCATTCCCAGGGTGGACAATCCTTCCTTGTGAGTCGATCCTGGACACTAGAGAAGTTAAGAAGTGCCAACTCAAGGCCAGTTCAT
TACTTATGACAATGCTTCATTTCCAGTCATACACGACTGGCACTGTACTCAGGACTATCATGTTTGATGCCAACTCTCTTGTTTCCT
TCCTCCACTTTTCCTAAGTGTTGAGCCATGGGTAGCAGCTCTGGAATTATCAGGATAGGGCAGACATGAGGTCAGGTTGGGCAGAAT
AACCTACAGTCCTGCTACATATCCTTGACAAGGCCCTCAAGGAATGTGGGGCCTTATCAGCTGGCAGAAAACACAGTCTCCATTGTC
TTCTCACTTCCCAGAGACAAGCCTAATGTTACTCTAGGGCCCCTCCCCACATGGTAAAGCAGGTTTTGTCTTCTTTCCACCCCTCAC
CCATTGCCAAAAGTCCCATGCATGTCATTGTTATTCATTTAGGAGCTTCTGCGAGATTCCAAACACACATCATCCCAGCCTCAAAGT
TGGTGTTTGAAGGGCAGTTGCTGTTACTCAACTGCTCAGTAAAAGGAGTCCCAGGACCCCTCAAATTCTCCTGGTATAAAAAGGACA
TGCTGAATGAAGAAACAAAGATTCTTAAGTCCTCCAACGCAGAATTCAAGATCTCCCAGGTGAACATCAGTGACGCAGGGGAGTATC
ACTGTGAAGCTACCAACAGCCGCCGAAGCTTTGTCAGCAGGGCATTTCCCATCACCATAAAAGGTGTATGTTACAATATGAACTAAC
CAGTACCTCCAGAGCTCATGTCTCTAGCTGTATATGTAGCAGAAGATGGCCTAGTCAGCCATTATTGGGAAGAGAGGCCCCTTGGTC
TTGCAAATTTTATATGCCCCAGTACAGGGGAACACCAGGGCCAAGAGGTGGGAGTGGGTGGGTAGGGAAGCAGGGGTTGGGGAGGGT
ATAGGGGACTTTCCAGGATAGCAAAATGTAAATGAAGAAAATACCTAATARAAAATGTATAGTTAGGAGGTGTTAGTATATTCACAA
ATTGCCCAATTCTGTACTGTTTGCCTCTCAAACATGTATTTCCCTGGGACCTACAGTTGTTGACTTGTTTTTAAAATGAGTTGTTGC
TAATGCCATTAAAAAAAAAAAAAGTGTGTGTTGCCAGGTATATCTGAGGAATGGATCCCTCACATTGCACATGGGGATCCTTGAGGA
AGACTTGAAACAGTCAAAGTGGAAGTAGATGTTGTCAGTTACCAATAATTCAATGTTCTGAATAACTTGCCAAGTATTAGTCAAAGA
CTAATAGGAAAGACTTAGAAATAGATGGAATGGCGCTGAGGECAGTGEGAGCTCTCAGAACATCAGATGGAGGAGAAAACACTCAGTG
ACTAGGAACATAGCCTTTGTAAGTCCTCCTCAGTTAAAATGAAATGTCTCTTTATAAAGGAGGAACAGATGGGATGCCAGARACAGT
ATATCTTGAGAGATGCCTCCTGGCATCTTACTGTAACCAGAAGAATTCTCAGGGACCCATCCTGGCCATGCTGCTATGTCTTCAAAC
CCTAGTAGCTCTCTTATTTCCACTCTTGGTCTCCTACAGTGAGATGCTATGGAGAATCTAGTAGAGCTTCACCAAGAGGCTGAGGGC
TTCTCCCTCTGACCCAACATCTGCCTGTTGGTTTTAACATGAGACTGAAATCCTCTGTTCACTGAGCACTTGCAAAATTATTCCCAT
GTCCAGGCCAGTGGAGCAAGGAGAAGCTATTGTCCACCAGAAGTAAGCAGCTCCAGAAGTCATATACAGGGTCAGGTTGCATGCTCC
TAACAGGCTACAGTTACCATCCACAGAGGCTCCTTACTTACCCCCCTCCTGCTCAGCTTCTAATATTCTGATAGAATGGATGGTTCT
GGGTACCTGGAAGAAGGCAGTACTTGAGGAGAGCATCCTGCAAGAGTATGTGAATTTAGCAGCTTAAAGGTCCTGGAGCAAAGCACG
GAAGTTACCCTAAGTAGAGAAATGGAGAGCAGAGACTGACACAGAGACTTAAAACTCGGGAGAGGAAATGGGCCACAGAGGAGCAAA
GAGTTGATTGAGAAAAGGGTATCAGTCCTATAGCAGCAARATACAAACTTCTCCCCTGAGGGTACCATCTCTGTAAAATTGAGGAGA
GTTGGCTGACAAGGGGAGCCAGAAGGGATAAGGCAGATTGGAAAGGAACTGATGGAAGGCCATCATGGACGTCAGGAGATTGCTGAT
GTCCATCCAGCCTGGGAGGTTGAGCTGTCCCAAGATCTGGTAGAATGGAAACCAAGTATGTGCATTGGAACAAAACAAAAGTAACCT
GCAACCCACTTTCTTTCCTCCAGTCCCAGTATCTCAACCAGTTCTCACCCTAAGCACAGGCAAGACCCAGGCCCTTGAGGGAGACTT
GATGACACTTCATTGTCAATCCCAGAGGGGCTCTCCATGTATCCTGTATGAATTCTTCTATGAGAATGTCTCCCTGGGGRAATAGCTC
TATACTCTCTGGAGGAGGAGCATACTTCAATTTCTCTATGAGCACAGAGCGATCTGGAAACTACTACTGCACAGCAGACAATGGCCT
GGGAGCCCAGTGCAGTGAAGCTATAAGGATCTCTATCTTTGGTAAGTCCTGGGTTCCTGCTGATACCCACCACTATACAGATTTCCC
TCTCACCAAACCCTTTTGGAAATTTGCCCCCACACCTTTACTTCCTACCATAATCACCTCAATCCTGTTCTAGGCTCCTATCTCAGT
CAAGCTCATTGTCTGTGCTTATCTACCTCCTCGCTAGGCCTGACTTTTGCCTAGCTCAGAAGCCTCCACAGCTCTTAATAAATGTGT
GTGGTCATCACACTCTGTCTTCTTATGCCCTGTAATGTTTAGTTCCCAAGCTAAGAGCATCAACAGGGGCACCCAGTTCTCTACAAG
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CACCTATCATCTTCCCTACAGAACAGTGGCATGAACAAATACTATGCAAAACCTTAGTTTTTCCAAAGAGTTCCAAGCAATTACAAC
TCTCAGTGTAGGTTAGGAGGAGACTGGATTTGAAAGAAAAGGAGAAAATGGCATCCTTAGGAAATGTGTTCCTTATTTTCTAGGGTT
TTCATGAGCCTCTTTCTAGAAGCCCATTTAAGCAAATTTAAATTCACTGCATGATGTAGTTTTCTAGACCTTTGTTAGAGGGTGACA
GGATATGCGTCAGATCCAAAAGAATAGCTAACTCTGGTGCCTATTAGCATACCAGAGTGCATGTTGGCCTCTAGGCTCCCTCAGCAA
GGGCCTGTTACAGAGTCCTGCTCTGECACCCTGGCTTCTCTCAGTCCTTCTCACCCCACCCCCTGCCCTARACTTCTCCARCCCATG
AGTTTCCCTTCCCCCAGCTTCTCATTTCTACATATAATCCTGCCATTTGACCATGCACTCTCTTGGTTCTCTTTGCCCTTTTGGCTT
TTGGCTCTCTCTCAGTCAGCTTGCCCCTCTCTCTCTTTTGCCTCCCTCCCCCCAAACCTTGGTCTTCCTTTCTTGCTCCTCCTGCCC
TCCTCTCATGGCCCAGETCACTCTCETGGCCATATGCAGACCACTACTTTCTCTCCCTGCTCTGAACTCTTCCAGGTGTCTTTGGCT
GTACTCTCCCTCATAACTACAATCAATCGGTCAATCGATTGATCAATCACTTCTCCTCAGCCACACCTTAGATCAGTTATATTCTCC
TTTTGTTCAATATATAGATCATGGTTGEGTCTCTGTCAAGGCCACTAGTTAACATAATGGAGCCACTGAAGGARCAAATGTGCTTGTA
TTTGCTCTTAGGAGAAAGTAAAAACCTAGCTGTTTTTTTGTTTTTGTTTTGTTTTTCAAAGCAGTAGAACAGCATTGTAGARAAATA
TTGAGTCTAATACGTCAAACACATCTCCTTTGTATCACAAGGAARAAGAAACCCAGGAGCCCTGGGTAGGTGCCAATTTTTAATACG
GCTGTTTTGAGAGTAAATAAATAAGAAAGACGACATAGGCAATTCAGGGAAGAACTAGAAGATTTCTCACAATGGGATATATTTCTC
ARAATAGAATTATTGCGCTTTTGEGGGAGCGGTTGTAAAGTCTGAGGCTATGARAAGCTTACATAATGAGGATCTAAGAACGTGTTTTA
GAGTTTAAGTTAGATGTGCAAATGCGAGTTATAAAGGTTAGAGGATGTGAAAGCTTAAAGAGTGATAAGAAAGTGAGTTAAGGTATA
CAAAAGGAGGAAAAATGCTTCAGATTCCTTCCCCTTGATATGCTACTGCTGTATTAAGACTTCAAAATTCCAAAGTTTTGACATTGA
CGACTGGAGTTCTGCTAATATTGTAGACATAAGCTCAGAATTTTAAGTTTCTTTTGETTGTCTGCTAAGTATAGATTTAAAAGTGCT
TCTCATTGTGCTAAATTTACACACACGCACACACACACACACACACACACACACACACACATCCAGTCTTCTGGATAGAGGAAAGAA
GCCACTCTTTCATGETTTGCAATCATACTGAAAATCAAGATCAAGCAATCTTTTGCCATTTCTGCTCCATGGAAGGTTTCTGTTTTT
CTTGAGCTTCCCTTAAAGAGTGGTTATGCTCTTAACCCAAAACTATTTTCCAAGCTTCTACTATGACACAAAGATGTGAGTATGTGA
GTTTGAGTATGTGAGTATGTGAGTTTCAGTATAGACTACAAATAGTCGTAACACTAACATGTTTAAAACTTGTCTCTTTTTGTAAAC
TTAAAAAAAAAAAGATTGTAGTAAGCTTCAGEGGATCAACTTGAATCCACCTCTCATGGGTCAAATGGACTCCAGAGARATACCCTT
ACCAATCAATCGCCTAAGGGGCCCAACCCATTACCTATTCCAGAAGGTGGGEGTCCCTTACTCTTTCCCTGGTTTAGGGGCTCCTCTC
CCTCAACTACCAGGACCATGTCTCAAATGTATACAAGAAAAATTTCCCCCCAGACTCTTTAATTTTACATTCTGTCCTAATATGTGT
GTGTCETGTGTTCTAGCAGATTTCCAATCAATTAAAGACTATAAGCTGCTCTAACCACTGCCTGTACATCCCTAGCCCCAGATGTTCT
TGCAGAGCCTAGACACAACTTGTTCTTCCCAGACTTGACCAACATTCCAGCTTCATGCCCTTCCATCATTTGATAAAGATCAAATCT
TTAGCAGGAGCAGTCCTGACTGEGTCTCCAGCCTTCTACTCCATCACAGTTACTGGGCCTGTCAGACTGCTGCCCTACCCTCTGCAA
CAATTCAAATGGACCAACCTGTCTTCAGTCACTGCCCACACTGCCTGCCTCATAACCTATACGTAGTCCTCCCATATCGGATATGGC
CCCTTTCCACTGCAGEGTTTTGGCATAGTCTCTGAAGCCCACTTCTTTCTCTTCTAGCAGTCCTCATCTCTCAGATGCCCAGCTTTCA
GOTGTGTCTTCATTTTCAGATTCCTCAAACATGTTTGTGTTTATGTGTCAGGTACTTCAGAATATATACAACACTATGCARACATTC
TCACTTCCCACATTGGGATAAATAATAATTGAGCGCTGAAGAACCTGAAAAGGTCACTAAAACCTAATAATGACATTTTGCAGTCAG
AAATGCCTTTAGTCCCCTATACCCTCCCCCTGCCCAGCATTTGAAATGTARATGAAGARAATAGCTAATAAARATTTTTTTAATTAA
AAAAAAAAAGAAATGCCTTTAGTGTGGACGGCTGTGTTCAAATGGGAGAAACCGATGGCTGGTTCATCTCCCTCAGTTCCAGGGTCC
CACCCTACCCTAATCTTAGACGTTCCCAGGGGCCCAAGCTGTAGTGTAGTGGGGGGGGEGGETGAAGCTAAACTGTGAGACCCTGGA
AGGCTCCOTTTCCTGATCTTGTACCATTTTCATCCTGAAGATGTCACCCTGGGGTGTAGGTTAGCCCTCTCGGAAATAGGAGAGTCC
TTCAACTTCTGTCTGACTGTGGAATGCTTAGGGAATGGGEGTAGT TCTACTCCAGTGAGGCTGEGCGATGTCCCAGGGCCCTAGCACAG
TGAGGCAGTGATGGTCAGTATCACAGAGACTTGTCATAAGCAAGCGCTGGCGGCACCTGCTCCTTCTGGCCGCAGGARAGCTACTTC
CTGTTGGETATCTTCACAGCGCTCCTTTCATCTCTCATCCTCTCTAATCTTTTGGCTCTCTTCCTTTTATATTTTACCTCTTTCTTTC
TCTCAATGTCACCTCCTACTTTCTTGTCTTTGTTTTATTTTATTTTATTTACT TACCTTGCCCCACTGCCTTTAATTAGGGTTGTAT
GCATAAACAGGGGTTGGAGTCATTTACTTGAACTTGCCAGATGCTATATTCCTGAGGAGTAAGGCATAACGTGTTTTAATATCAGGA
TTGTCCTGTGTGTTTAGCTATAAAACCTTTATTTTTAAGCTTARAATARATTCTATGCATCTACCCAGTCTATTCGGTTGTCTACAG
GTTTTCTTATGTTACAGAAACATTAGAACATAGAATTCTTGCATGAACTATATACATGTACTATATAATGTTATATATAGGCATATA
ATGTATTATCATACAATATATAACATATATTTGAAAATAAAATTTCCATACTATATGATTTTCCTCTCCCACATCCCCTTCATCCAT
CTCCATGCCCTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTAGAATACAATCAAACAAACATTTTTTAGRAAG
AATAGCAAATAAATAAGAAAAGGCACAAGAAACATAACACAAATCACACACACACACAACATAAAAGCACAAAACATAGAAAGTATA
ATACACAAGCARAAAACCCAATAAGATTTAAAAAAATGCCCAAATAAAGCAATTTGAGTCAAAAGTGTACAARAGCACCACTGAGTT
CTTTTCGTGTTGCTCATCTGETGCTGGGCATGAGGCCTACCCGTGACTGTGGTCGTCTTGGGCACTGCTCTATTGCTCTGAAGGGAC
ACCATGACCAGGACAACTCTTATGAAAGAAAGTGTTTAATTGGGGCGACTGCTTACACTTTCAGAGGTTTAGTCCATTGTCATCATG
ATGGGAAACATGGTCGTAGGCAGECAGGCTCGAAGACACAATTTGCTTGGTGTCACCCATCTCTTCAATCCTTACGATCTTTTTACT
TCCOTCTTCCCCAACGCTCCCAGAGCCCTCAGTGGAATAATAAAGACATCCAACTTAGGAATGAGCATTCTAAAATCTCTCATTCTCT
GCACATTGGCCAGTTGCAGGCCTCTETTCATTCCCATCTACTTCAAGAGGAAGCTTTTCTGATGGAGGCTGAGTGAAGCACTACTCT
ACAGATACAGCAGAATGTTGCTAGGAGTCATTTTATTGCTGTATTACTTTAGCAGAACAGTACTGTTTCTTTCCTCCTTGCCCCATG
PCCTATTTGCTTTCCTCTTAGTCTCAGGTTCTTGGCCACTAAAGCAGTGTCAGATATGGTTTTCATCTCATAGAATGGGCCTTAARG
CCACTCAAATACTGGTTGATTACTCATCCAGTTTTTGTGTCATTATTGTATCAGTAAATCATGGAGGCAGGTCAATTTTGTAGATCA
CAGGGTTCATGGCCAGGTTGGTGGACACCTTTTTCCTCTGGAAGCACTGAATACACATTTTTTTACCTACTTGGTCCTCCAAGTAGA
TTGTGGGCTCCAAATTTATGCATTTCCTTAATTTTGTAGATATTGTCAAACTACCTTTCAAACGACTGTCCTCAGTTTCCTTTGCCA
CAATTTCATCAGTATTATCAATCTATGTAGGCTTGAAAAGGATAATAGTTTATGGCTGAATCTAATTGTACATTTAATTARTAATGA
AAATGAGTCTTTAATATATTTGTTGGCAGATGTTTCCAGTGATGCATATAACACTTTTCCCTTTTCTATTGAATATTTTTGTATATG
AAAAACTACTTGTGGATCAATGTCATTAGCTTTTGAAATCAGATGTTTTTTATTTTCTTTAATTTGCTTATAATACTACTTTTCCCT
TETAACTGCAACAAATATGTTAGACGCAGAAGCTTCTACTGAAGTGTCATTTCCATTCAGTTCCAGTGTCCCCTCCCTGTCCTCACA
CTCAGGGTGTCTCAGGAGCTCAGGCAGTGGTEGGCTGATACGGTGGAGCTTCACCATGAGGCTCTGAGAGGCTCTCCCCCAAGTCCTG
TACCAATTTTACCGCAAAAAAATGTCACCCTGGGGAATATCTCAGCTCCCTCTGGAGARGGAGTCTCTGTCEGCATCTCTCTGACTG
AAGAACATTCTAGAAACTTCTGTGAGGCTGACAATGACCTTAGGGTACATACTTTTCATCACTGGTAAATATGCTTTARCATACAGT
GTTCACCATGGCTGATCAGGAAAGCGCTTCTCAAAGGCAGGTCTCTTGAGCTATTGGCTCTCTAAATCATTGTGTTTTGGTTCAAGA
GAGCCAGGCTTTAAAGAGTATCTCAGAACTTAGAATTATCAGCTAGCTGCTCCTTCTCTCTGACCACAGTCTATCTTGACCCTTTGC
CTTTCCTTAGGCACAGAGACAAGCTTTCTCATAAACARATGAGCCATCTTCTGTGCCATGTCTGTCACTACTAAGGCTTGGTACTCC
TGGTCACAAAGGTTCTTCTCCTCCCCAACACTAAAACATCAGATTCAAGACTCAGAGCCACTCAAAACTGCCCATTCCTTCCTGGTT
TTATGCTTAGGTATCCTCTETCTCCCCCCTCCCCGCCCCCAGACATGACAARAGAACAGAAGTGTTCCTATGGCTGCCGGAATCACTG
TEGEGACTGCTCATCATGGCTGTTGGAGTGTTTCTGTTTTATTGCTGGTTCTCTAGAAAAGCAGGTGGGTGACTCCCTAATCACACCC
TTCCTETCTCTGTTCCTGCTTGCTCACACTGAATATGTGACCATCCGTAGGCTCTCGAGAGTTTCTCCTCTTTCATCGTATGATTCC
TTGCCTTTCCCTCTGGGTCCCTCAGAAGTCCTGTTAACCAAATACAGAGTTGTTCCAAAAACTACCTGAGCGCAACACACCTTGATG
AGACGCCATCTACCTAACCTCAGAAAGGGTCCTGTGTTTATTATATTCCCCCGAGGAAGGAGAAGAAGAGARRAACACTARGAAATG
GAAGTCAAAACAGAATTCAAACTAGATTTGGTAGATTACTGATCCTTAAAATGTATAGTATTTTTATAGATGGTCAAGTCTATTTTC
TGGETCTAAGACTATTGAACTATCTGTAGTCATTAAAGACCACTATCTTTGAAAAATCCAGGTTAAAGGAGTATGGACTGAGCTTAAG
GAAGTAAGGACTGAGGTTAAGGGAGGATTGACTGAGGTTAAAAGAGGATGGCCAAAGT TAAGAGAGGATAGACTGAGGTTGAGGGAA
GATGAACTGAGGTTGAGGGAGGATGGACTGAGGTTAAGGGAGGATGGACTGAGGTTAAGGGAGGATGCGATTGAGGCTAAGGGAGGAT
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GGACTGAGGTTGAGGGAGGATGGACTGAGGTTGAAGGAGGATGGACTGAGCTTCAGGGAGGATGGACTGAGGTTGAGGGAGGATGGA
CTGAGGTTGAGGGAGGATGGACTGAGGTTAAGGGAGGATGGACTGAGGTTAAGGAAGGATGGACTGAGGTTGAGGGAGGATGGACTG
AGGTTAAGGCGAGGATGGACTGAGAAGCCTCCCTTCACTTGGEGGCCAGCATGAAAAAATCAGT TGCTTTTACCCCTCTCCCCTCTGTC
GGCATAGCAAAGATTCAGATCTCAGTAACAGAAGTTCCTGGCAGTCTCCATGTGAGCCCCACCTAAGCTGCCTCCTAGTCCCCATGA
AAGACCCCTCTTCCTGAAATTCAATGTGTTCCTTTACAGGAGGAAAGCCTACCTCTGATGACTCCAGGTAAGAACTTGGACATATTT
CAGGAAGTAATGTAAACACCCACAGGACAGAAATTTTAAGTCAAATCTCAAATCTTATTACCTTATTATCACCAAGATTACAATTTC
TATGCTCGTTGCTGAGCTGGETTGTACCCAATTGATGCTACCCCTCCCTTGGGATGCCTCAAGTCARTTCCCAGAACCTTCACCTTA
GCTACACCTTAGAAGCCTCCTTCTCATGTCATGAGGCAATTGATTTTCATTTATTAAATCACTTCCTTGTACTACTGTGAGCTTGGT
TGTCTAAATGATCACTTTGEGCAGTTACCAGGGAAACGGGTTCCCTTTGGAGATCCTTATTCTCATTAATAAAAAAATTTAGAAACAA
GCTAAGAAGAAAGCTCAATACAAATTTACTAGAATTTAATTAAAAAACAGGTAGATGAAAATCCTGGTGTTACTAATGAGGAAAGAT
GAAGGAAAAATTCATGCCTTTGAAGTTGCGCGCGCATAGGATAGAAATAGTTTATTTAAAAAGGAAGCATCACTCTCAAGAATGGAAC
CAGACTAGCCAGCCAAGAAGAGAGTCCCAAAATCAGCCATCCATGTGGCTCCTGATCGTTATAGCACCACTCTCCCCATTTGTAAGT
CCTGGGCTTCAGATCACACGTGTTCTCTTTGTTAGATGATGCCARAATGAGGAAGGGCTTCAGGTTTTCCTTCCTCTGCAAACTGGC
TPCCTTCATGTTAATCGTATCGCACAGTCATTGAATCCACCCACACCTTGAGATGACATATCTTAATTAGCCTAGAAATCTCTAGGC
ATGGCCTGCCTGATCAAAATCTGTTGCAATGACAGCCAAGAATGTGGAGCACATATCTCACACCTAGAGGAGTCATTCTGCAAAGAA
GTAGGATCTGTGAGAAGACTGCCACCATGCCACCATCCTGCATCCTGAAGGCTCGCTTTAAGAGTCATCCCACAGCTCACARAGTGC
CATGAGCCTCCCATAGTGGCCTCATCCAAACCACAGGAGTTCCTTGGGGTCTTTGTTTGTAGAAGATTGTTGTCTCTGAAAGGGGTC
TCAGCCTGTTTTAAATCTTGGCTCTTCCCCTTTTCTAGTTTAGTGGTGATGGTAAGCTACTTCACTTTATAAAACACTCATTGCTTA
TGCATATAAAATGGGAACAAAACAGAACTAAATACTTACAAGTATTGGCATGGTGCCTCTTACATACCATGGGGGCACAACATAGAA
ACAGAACAATGTTGGTTGAGAACTCCTTTGGAGGGATCACTATTCCCTTCCTCTCACTCCGGGAAACATCAGTGTTTCTATCTCTTA
CAGAAACCCTTCAGATTCAGAACCCCAGGAGCCCACCTATTACAACGTACCAGCCTGTATAGAACTGCAGCCAGTGTACAGCAATGG
TGAGGACAAGAGCCCTCTGGTCTCGGGGTAATCACAAGATACATATTGGAGCAGAATCGGGAAGATGATAAAGCCTAGAGGGCTATA
ATCCTTCTAGAGAACAAACTGGCCAAGGGGTAGCTGAGAAGAGAGGGAAGCTCCTTATTCTCCTCTGAAATTCTGCCTTCTTCCTAA
ATAGAGCCTGAGGAAAACGTGATTTACACAGAAGTACGGAGAACTCAACCAAGACAGAAACATGCAGGTAAAAGCTGGAGACCTCTC
CGTCCCTTGCTATTGTTCAGCCTTGGCTTCTCAGCAGGTCTGGGCCAGCCAAGCCAGTCTCTTCACTAGGACGCTAGGATTCCTTAA
CTTGCACCTACATTGTTTGGAGTTAATCCAAAGCCATCATGTAGTGCTGCTGGCTTCTTCATTGTCTATGGATGAACTCACGATAAC
CCGAGTTACAAAACCATCACAGAGTCCCCTCTGAGCATCTGTGTCAGCACCTATAAGGTGGAATAGGGCTATCTATTTCTGGGTGCT
TTTCTAGTTCTGGCTGGCTGAAACAGAACCCTGTAGACCGGGCAGCTGAAATAACAAATATTTGTTACAGATCAGGAGTCTGARAGC
CCAAGATCAAGGTGCCAGATGGCTGAGAAAAAGTAGGATATGTCTCCTCCAAGGTATGGTTGTGGAGAAGGTTTATTGTGGATATGA
GGGAGAACAGCCAGAGGGATCTGGATGAGTCCAGACTGAACTGGGCCATGGGGTGGCAGGGCAAGTGGACCAAGAGAGACCCAGGAG
CAGGGCAAGCCAGGGEEGACTGETGACCAGTCTCTGCTTTGATGTGTTAAATGGGCACCTTAGTTAGCCATTTGTCCTGAGTTTGAGA
CTTAACACTCTAGCCTTTTGGCTAATGATARAAGATGATGGAATTTCTTCTATAACTACTTTCTGCTGAAATTGGGGTGTCATCAGG
GCCCAAGAAGACTGGAATATTGATCAAATATTCCAGGARGGGACAGATGAGGGCAGGTTGGGGAACATCTGTTTCACTTGCTGCCCA
GGTTCTGAGGGACCGCCTGGGGCAAGGAAAGTGCAGGGCTGCTTTGGAGCAATCTGGCATGTGGGTTGCAAGGAACACTTGGGGCTG
GCACATTGCTGCAGTATTGCAGTAGTCTGCAGCTGTTTGGAACCTGCTGGGACAGATATAGACAAGGACAGAAGGTAAATTTARGGA
GTTTAGGAGACACTTTTTTTTTTCCAAATCAAATATCCTTTATTGAATAAAACAATGCACTATAGAATATTTTCTTTAAACAACAGT
GAAATTTTAGAGTATTCCCATTAGATATACATATACCTTGGAAGATGATAGTTGTTCAATCACCTTTTATAAAAAGAAAAAATAAGA
TTTACATTTTACTTAAACTTGAATTTAGGGTTATTTGACTACCTTAATTATTTTATAGTGACAAAATACCAGGAAAAATTAAAGARA
TATATTAATGTGATATATATATATATATGTGTGTGTGTGTGTATATATATATATATATATACACATATATATATATATATAATGTAT
TTTCCTCAATTACATTTCCAATGCTATCCCAAAAAGTCCCCCATATCCTCCCCCCCAACTCCCCTACCCACCCACTCCTACTTTITG
GCCCTGACGTTCCCTTGTACTGGGGCATATAAAGTTTGCATGTCCAATGGGCCTCTCTTTCCAGTGATGGCTTACTAGGCCATCTTT
TGATACATATGCAGATAGAGTCAAGAGCTCCAGGGTACTGGTTAGTTCATAATGTTGTTGCACCTACAGGGCTGCAGATCCCTTTAG
CTCCTTGGTTACTTTCTCTAGCTCCTCCATTTGGGEGCCCTGTGATCCATCCAATAGCTGACTGTGAGCATCCACTTATGTGTTTGCT
AGGCCCCGGCCTAGTCTCACAAGAGACAGCTATAACAGGGTCCTTTCAGCAAACGCTTGCTAGTGTATGCAATGGTAGGAGACACTT
T TATTTTGGEGTGTATACTTGAAAGTTCTAGGCCCATGGTCCTGGTAGTTGGGGTAGGGAGCAGCCCCAAAACCAGGGGTAGGCAGT
AGGTGGGAAAACTTAGGTTGCTGATTGACAGGAGTAATTGTCTGGAGTCCATTTGACCTGTGACAGACAGGTGGATACAAGTCATGA
CTTCCTGAAGCTTACAAGAATTTTTTTAAGTTTACAAAAAGATAAGTGTTTTCAACATATTAGCATGACCACTGTTTGCAATCTGTA
CTGAAATCTGCATTGCATTGTAGAAAAAGCAGTGGCCTCAGGCCTTTCGAGGCAGAGTAAAAGCTTGGGACCATCAAGGCATGATTCT
GAGTTCAAAGCATCAACACTGCTCCTATATATCCTGAGGCCTGGTTATATAGGTTGGACAGAGGTGCTTTTAGCGTGATTGAGAAGG
TTGTTAAGTCTATGCTTAGAAGACAATTTTGAGCTTGTGACTGTAATAGCAGCAGTGACTTACCAGGGCTAGATTAATAGCTTGTCA
GAACTCCACTGATTAATGTTAAAACTGTGAACTTCAGAAGTCTTTATATGACAACAGCATGGAGAGAGGAAGCGATCTGAGATGGTG
TCATCACTTTAAATCACTGTCTTACACCTTTACAAAATGTGCGCTTACACACCTTAAATTACTACCTTAGACCTTCACARCTCAAGC
TTTCACGTTACCACAACCTGCATTTACAAACTTCCCTACAAATCACTTTCCCAGACCCCCACAACGTATATARACGTTGGGCTTTTT
CTTTTCAGCTGATCATTTATCATGAGACACAAATGGTTGATTATTGAGAGTAGTCGCTGCAAAGCAAGTTCCTTTAAATARAGGAGC
TGTACAGTTCATGAAAACCTGTTGTGAGTGTTTCTCTATCAGTGTGGTARACTATGACTTTGTCTCTGAGCCAGAGACCTAGTAGCT
CTAGAAAAGTGAGTCCTGGTGCCTGCTTCTACATAGAAATGGCAGCTGTAGCCTCAGGGAGAGGAGCTGGGTACCTGCCACTGTTAA
CATACAGCTACAGTTAGCCATCAATATCATCAGAGGTCTGAGAAGGGTAAATTATAGCAGGAAGTACAATCCARATGTATGTGTGTA
TCAAGTAAAATGGCAGAGAATGACTGCCACCTGGACGTTTGTCCTAGGCTCCTGTGGTCTCCEGTGGCTTCACTGAGGGCACCGGTCT
TTEGTTGTCACTCAGTTCAGACAGCATTATCTCTTTCGCTGTTACACAGGAGAGCGTTGGCCTTCGACTACCAGACCCAGAAAGTCT
GAGAGATTCTTCTGTGGAGGAACTGGEGAAAAACTGACCCACTTTGGCAAGGCAGAGTAGAGCAGTGAACACAATAGTGTACATAATT
TGTGCAGAGCCCTGGTGGTAGGTAAGGCACAGGCAGTTTCAACCAATGGTTAGTGTGACGGCAATCCAGGTAAAGTATTCTGTACCC
ACCTTCTTCTTTTGAGAGCTTAAGGTTGCCTCTAGGAGCTTGCAGTTCTGTCTGCCATGGAAATATTTTTCAATCAAACATGTTAAA
TGCTGTATTAGTGGATTTCTGTAGAAGTTAAGTCCTGETTCTTTCTCCCAGCCCCATGCTCCCAAAGTAAGACTCAGATTCAAAATA
TATTTGCAGATACCTTGGCCACACAGTTAGGTCTTTAGTTAGATCTCCTCTGACTAAATCATAACTAAAATAACTCAATTACTTAGC
CTGCATTCTACCATGTGGCTGGTTACCTGTGCTCAGGTACCATGAATCTATCTCCTCGCATCTCCCTGGGTAGATCTTCAGAGCCTG
ACTCTATCCCAGAATTCTCTCTCCTCCTGCATGTCTCACCTGCTATTTCCTGCCTAAGCCATAGGCCGTCARATTTATTATTGGCAG
GTGCCACATCCGTACAGACATAAGATATCTTCTCTACAGATCTCTGAAGAGTTTGAGGATCATTATCTGTTGTATATTCATGAGTTA
AACAAAATTGACTTGTTTCTTGCTTTTAGTTACCAGTCTTAGGCTTAACTTGGAAACATATATTGAATACTARATAAAATTTGCCCC
TGTAAATGAATTACATTTGTACTTAACATGGCTTATGTGCATAGTTTAGAGTACATTAAAGAATTTGATCATTTATAAGGTGGCTGA
CCATTAACTTGCATGTCTTAGTTATCTTTAACACTGTACAAGTTAGTAGTTTTATAATATCAGGATTTTACAACTTTATCTCTGCTA
AGTTTGAGCCTTAAAACTTTGAACTTTGTTGAAGAATTGATTGAAAATCCTTTAGCATTAAAACAAAACTTTAAGCCATAAGTGTAT
TCCATAAAAGGACTAGAAGTTTTACAAAACCATAAGTACAGTTCACATAGAGACCAGAAACCATTTTGGCTGTCGTTTGTTCGTTTT
CTCCTTTCATGATGCACCATTACAAAATATCAGTTTCTTGTAAGACTCTGTTTATCTAAGTAACTAAACTTAGAAARATCAGTAAAG
ACAAAGAGGCTAGACAATAGGTCTAGTCGGTTAGTTAACCTGTGTAGACCTTAGGAATGTATAAACCTTATTTATCAAGCATATGTT
PPTTATTATTTAATGTTCTAGAAGCCTGATGTTGAGCAGTTAGCAAAGGCATGAGTGGTTAAATATACATCCCTAAAACAGTCCCTG
PTCACCTGAGTAGACTTTATAACCTTAGGAACTTATTACCGCATAAAAATTCATCCTAACCTGAATGTTTAGAAGCCCTGCTGTTGC
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CAAGTGTGTTTGAAAGGGAGATACAATGATAAACAGAGGCCTCGGCAGGACTGAAACGTTGTATACTTGTTGCGTTATGCCACATGG
TCACCTTAACCAAGATGGTGGTAARAATTACATCGCATGTACACTTTTTGACCTTGGTARAGATGAGCTGCCAGACATGTGGTTGCTA
TTTAAAACCATCTATTTTCTAGTAGACCTGTTTTTTARACAAGAGTTAAATCTAAATTACATATACAAAATATTCTAAACAAGAGTT
GAGTCCCAAATATAGAATGTTGTAATAAGATTATACAGATATAGTTTTTTTTTAACTTTAARGCCCTTCTGTTACAAGTGTTAAGCTA
AATTTTGTTCAGETTTTTAATCATACCCAATGAACTTACAAACCCTGAGATAGTTTACAGTAAGAGATTGGGCGEAGTGAGGCAGGG
GAGGAGAGAAATTGTAAGGATAAAGGTTGTTTATGATGGAAAGTAGAAAAAACCTTAGAGGTAAGAAACTTTTCGAAGTGTAGAGTA
AAGAAAGTTTAGATATAAGAGATTTGATGTTGTTTCTTTGTTATGCGGTGGTATAAGCTGTTACCATAGGAGAGAATTTAAAATCAA
GCATGCCACACTGACTGAGCAGTACTGAGGCCAAGGCATGCAGAGTAAAACAGCGAGGCTTTAATAAGATCCTTGAGTCTGAGGAGG
AGAAGAGAAAGGGTCCTATGAAGCCCAGGAGEETTTAAGGAAGCTGAGGAGCTTCCAGGAGGGAGCTGAGAGACAAGGGATGGGATC
TCAGAAGCCCAGGAAGGCTTATGGAAGAAGATGCAGGACCACAGCTCCTTGAGGAAGGTGCAGAAGCTCTGAGAAGGAGCTGGGAGT
AGGTCGCTCCGGAGGAGAAGAGGCAAAGAAAGGGTCACAGGCCCAGGAGGACTTAAGGAAGCTGCAGGACAGCAGCTTCTAGGGAGA
GGCAAGGAAACACCAGGAAAGAGCTGAGAACAAACAGAACAGAAGAGGTTTAAGAATTTCAATCCTGTCTGTCCCCAAGTAAACTGA
GAGACTCCTCTGAGAGAAGTGTCCCAAATCACAGAGACCAGGCATTTTTTTTCCCCATGGGAATGGAGCCCCGTAGGGCAAGAGGAG
CAGCCTGGTGCACTGCTGTGECTTTTGTAATAATAGTGGACAAGGCAGGCAGCTCCAGGGTGACACTTACCCAGCTGAGGAGGAGAG
AAGAAAGCAGCTGAAAAAGCAGGCTGAGGCAGGCTTTTGGAGAAAGGGAGAGGGCTAGATGTCTTTAGTAGAGATATGTGGGTGTAAC
TGACCAAAGAGACAAAATGATATGCACGGATAGGGAGTAGTAGGTGCCAGGAGCCAGAGAGACACTGAGTAGCTATATTTGGGACAC
TTAGAGATAGAAATGATAACATTTACTCTCACTAAATGTGTATCTCATCTTCACCAGGTCTTCCAGGCTCCCTACTGGAACACCTCC
TGGACTTAAAGTCTGCCAAACAACTCACACACTAAGTTTGGCCCCAATACCTCTAAACAGCCACTTAGCAACACTTTTGAAGGAACT
TTTACAACTTTTGCCAGAGATCCGGAAATGGAAGGTTGCCTATGTGCAGGCTTCTCCATACCTTCACTCCAAACCTCTTCATTCCTC
CTGATCCCCAACTCATTTCTATCCTTGATCAGGCTAGCTTGCTTTCTCATTCTTGCTCCCCATTCCTTTGACTCTAAAAATACTCTC
CAGACTTTGTTTCAGACTTAACTCACTCTTGTTCTCGATCCCTGCCTGGTGCCCTACTCTACCACACACTCTCCCGTTTGCTCCAGC
TGGCAGCCTTGAACTTCTTARACTCTACTTCCTARAAAAATAATTTATCTCTGATTTCTGCTTTTCCATTCTGATCTGCAACAGCTCT
AAGCCAGCTGTGGCCAAAGACAGECCCGGTGETTACTAGATCCCTCTGTGCACAAACACAAGAGGGAGTGCTTAAGTGGGTCCATGC
TGAGACATCTTTCCCTGAGGTACCATGATGGGTCTAGTTTAAAATAAACCATTTGGGGGCATGAGAAGCGCGGTTTGAGAAGAGAGTAG
AGGCAGAGAAAGAGAAAGGACAGAGAAGGACAGAAGGAGGAGAGCGAAAGGGAGAAGAGGCCGGCCAAGAGACAGAGAGGGGGAGGGE
GGGAAAGAACAAAAGGAGAAAGAGGCCAGAGAGAAAGGCCAGAGAGAGARAGGCCAGAGAGATGTGTGTGTGTGTGTCTGTGTGTGT
GTGTCTGTCTGTGTCTGTCTETCTGTEGTETCTGTGTGTGTGTCTGTGTCTCTGTCTGTGTGTGTGCAAACAGTCCTTTCATAGCAAG
TGAGGATTGTACCTGGCTGTTGCTAGAGAACTGTTGCGGCAGAGCCTTGAAGARATGCTATCATTGACTGTTTTTACAGAGGACCAGG
GCTGGATTCCCAGCATTAATATGGCAGCTAACATCTGTAACTCCAAGATCCAACACTCCTACACAGACATACATCCAGGCAARAACAC
TAGAACAGATTAAAAACAACAACAACACAGATTAAAAATAAATAAATAAACAAATAGACATTATTTAAAAGAAGAGAGCCCATGAAA
TTGAGAGAGAAAGCGTGGTGGTGGTGGCGAAGTAGAAGTGGGATTGCAGACAGGACCGGACTTGATCCAAATGCATCATATGTATTTAA
CACAACATTAAAAAACAGACTTAARACCATCAAGTAAAGTGAATAAAGAAATGAAAGAAAAAAAACTGGCCATTGTTAGCCCTCAAAG
AAACCTGGGAAAATGGCTAACTGAGACCTATTTCACATATCAAACCCTGCTTCTGTCCACCAGTCTCCCTCAGTCCTTATTCACARG
AACCTGCTGTAGAATTGTTCTAGGAAGGAACTTCTACATTGCTGTTCATCACCAAAGGAGETCAGGTCAGGAACTCACAGAAGGCAG
GAACCTGGAGACAGAAGCTGATGCAGAGGCCATGGAGGGATGTTCCTTACTGGCTTACTTCCCCTGGTTTGCTCAGCTTGCTTTCTT
ATAGAACCCAAGACTACCAACCCAGGGATGGCACCACCCACAATGGGCCCTCCCACCCTGATCACTAATTGAGAAAATACCTTACTG
CTGGATCTCATGGAGGCATTTCCTCACCTAAAGCTCCTTTCTCTGAGATAACTCCAGCTTGTGTCAAGTTGACACACAAAACTAGCC
AGTACAATTACTTTAAAGATTTACAAARAGTAAAAAGTTAAGGACCACTACTTTAAAGATAGGTTTAGCTTTGTTTTTGCTACTATGA
TTAAGTTACAATGTAACCTCTTTGTTTGCTAGAACAAATAATTAAAAACAGATACAAATTGTCTAACTCAGATATGCTTTATAGATA
CTAGCTCTCAATCTTGTCAGAGATCTGCTAAATATTAAATGTTTAAGCTTGCTATGACAGACAGAGACTCCCAAATCCTAACAGTGA
CCCCCGCCCCAAGGTCTCCAAGAAGATATGGGCACAGCAGCAAAGGACTCTACCTGGCCTCTATCTCAGAGGTCTGATGACCACTGA
GAAAGACTGCTCCATTGCCTTTCCTGCTGCCAGGGCTCGGCCTGGTCTATGGACAGAGGACACCTGGAGAATTARAATGTCTCATATT
GCCTAAGACAAGATGAGTCATTTCTCCCATGTTCCTCCTCCACAGGAAAAGGCCTCTTATCTTCTGGGCCTAATGGCCAGACTGCCT
CTGCCCAAGTTTCGATGGAGACCACAGAGACCTGGGAGAACTGTTTAGGTAGTAGACTATAGACTAACCTCTGTCATTTTAATTAAT
ATATGATATCTAGACTATAATTAATTCTCCCCAGATTTCTGATTACATTGACAGCTAAACTAACTGCAGCTTGACAGCTAGAAAACA
ACTAACTCCTTACCCCAAGGTGATCCGCCAGCATATTAGCTCATTAGTCAATTTGTTAACTAGTTAAGACTACCAGATCTCCTATCA
AAAAGGTAGACAGGTTTGCCTTGCTCACAGGTTTCATGATAAAAGATACACAAATTTCCCATGTAACCTTTTTGCAGATATAACCTT
CTGCTACTTATCTAAAGAAAATCAGTTTACAGTGACTACTCCCCAGTGATTAGATTTGGTAAATAATTAAATAAAAGGCTTAAATAT
TTATAAAGCTCTAAATGGGGGTCTGGAAAGGTCTTTTGAGGTCAGTAATCATAAGATATAAAGGTTAGAGGACATACAAACTTAGGT
GGTGATGAAAATTGATTCAAAATACAAAGTGCTTCAGATTCCTGCCCCTTGCTATGCCACTGTTARATTGAGAGTTCAAAGGTTCAA
AATGGAGTTCTGATAAATTAACTTAACTTTAATCAAACATCCCACTATACAGTTGAACTTTTGTAATCGCAGGTTCAAATTTCAAGT
TTCCTCTGATTGTCTTTTAACTATAGGCTTAAGGTGTTTCCCATGTTAACTCTATATGATCAGTTATCATATGCACGAGGTCAAGAT
TTTGAGTTTACTCTGATTGTCTCTTAAATGTAAACTTAAAAATGTTTCTCGTTGTGCTAAATTAATATACATCTACACAGAGGAAAA
TAACTGGCTTGCCCCTTCTACTCCACAAAAGGTTTTTGTCTTCCCTAAGACTGTTTGTGCTATTAAAAAATTATTATAAACT TATAA
CCTCCAGGAAACCCACTCAGATCTACCTCTCATGGACCAAGTAGGCTCTATCTAGATAAGTACACCTGCCAGTCAATAGCCTAAGTT
CCTACCTCTTACCTATTCCAGAGGGTGGGATTTCCCCCCTGTTCCCTGEGGTTTAGGACTCCCCTCACCTCAACCTCCAAGGCCTAAG
TGTTTCAAGTGTACACCTAARGAAAAAGTTCTTCTCCCAAACCTACTTCCTACTTAACTTTATTCTGCCTCCAATGTGTGTGTGTGTG
TGTGTGTGTCTGTGTCTGTGTATGTGTTTCAGCATCTTGCCAAGTCCAGGCATTTACTCAAAATCTACATCCAGAACAGCTCCAGAA
AAGAAACCCGAAGCTTCGTCAGTCTAATCTCACCGATGCTTCTACTGGGCCTGCACTTTCCTACCCACGGATGGCTCCACAGATCAT
GGACAGCAAGGAAATGGCCAACTCTCCTAAGACTGGGCCAACATCCCCATCTTCTCTTTGGTTTCCCAGAGCCACGCCACCCCAAAG
TCAGCAGGAAGTTGCAAAAGATCACAACGACCCTATTCCTGTTTTGTAACCACCCCCAGCCTGAAGCAGGCTGAGCCAGACCTTGAC
CTTGCTGCCACTAAGGAGATTACCTAGGGTGGAGCCTGCCTCTCTAGATCACTCTATTGTTCAGCCACTGCCACTGTTCTCCTTCAA
GACACTGCTACCTGCTGGGAGGCCACTGAGCTATTCCAGAGACTACACCCTATCCTGCACATCATCACCTGTAGCCTGTTCCAGGCT
CCAAGAATGAATTGGCGGCAATGGGCCTCCCCCCTACCCCCTTTATAAGTGCATTTGCCATTAAACATTTGGGCTTTGATCAGAAAC
CTTGACTTAGCTCCATTTTTCTCTCAACCTCCTAGTTCCCCTCTCTTTTCAGCTCCAGCTTGCCTCCCAGGTGARACCCGGTCCATG
TGAGCCTCGGCTTGGCTTCCAACAGTCTGGCGTCCAAACAGGGACCTGAGGAATGGCAGAAAAATGCTGGAGGAAAGCTGCTTGGTA
TGGAGCTCCACGGGAAGAAAAAGAAAAGCGATTGTATCGGGCACCGAAGCAACAGGTACACATGCTAGTGCTAGCTTAAAACTTCATT
TTTTAAAGTGTTGCTAGAGGTGCGGGAGGATATGGGCTAAGTTTGGAATCGGTGCTAACCCAACGCTGGTTTCCACTTAGGTTCAGC
AGCGAATTATTTGCGAATTAGGAACTGATCAGGCGATTGTCTGCAGTTTTCAAAAACTGCTTTAGGTGAGAGAAAARAGGGTTTARAT
TAAATAATCAGGCAGATGTCCGCAGTCAGGAGCTGCATCAGGCGGCAGGAACAGGGTTTGTAATAATAAAATAATATAGAGGAAAAT
GGATTTTCAAACTCTCCCAGAGGCAGAGAAARATTGGGGGGATGCCCTGCCCTTTTCTCTCTGGCCCCTACAGCAGAAGTTCTCTGC
CTTCTTTGTGTTGTCTAATATCTAGTCTAATGTCTGGTGCACCGGTCCTTTCACATGTCAATCCATGTGTGTTTGTGTCTAGTTGTC
TGAATGACTGAATGTTCTGTGTTTCATGTTGGAAARATAAAGATGGCTAAAACTTTATCTGCTGGTTCAGCAAAGCCAAGAGTGGCCA
CATGCTTTAGCCAAGGATCAGGTACAGCCGAGAAGCCTCTGCTGGAAAAGCTGCTCTCAAAGAAAGGGAGTCTGCAGCCTCTTAGTT
TGGGGGCAAAAAAGCTGATAGATGTTTTTATTCCTGGAGGGTTCTCTGCAATCGTGATTAATGTGTTTGGCAAATGGCAAAGTGCCT
TTTTTATCTTATAATTATAGCTAGAAAAATTGAAATTCTTTGATTGATCTAAATTCATAAGACTCATGTAGCCACTTCATTTGGTTT

117



WO 2006/038955 PCT/US2005/025835

TTTACTGGTCTTAGAGGTGTAATATGCTCTGCGTGTCTTCATCGTAGAGTATTAGCTTATAAGTTATTGGGTATGATCARAAAGGTG
TAACACTGGTTACTAGAAAGTTAGCTTTAAATTGGTAACTCAGATTTGGAGTCTTTCCAAAACATGGCATAAGGCAGGCCAAGAGGC
TGEEETCTCTAAGGATACTTCTAGTTGAGATAATATTTAATGTGATTCTTATCCTAGAAAGAATTAAAGGTAAGATTTAARGCAATGT
CTCTTTAATGAAGCATTAAGACTTGCACTGTCATGCATTCATAGGTATAAATTGGAAGCCARATTTTGTAACGTGATAGTGAAGTTT
TGATGTTGATTCTAAGGTGATAAATTGCTTTGAAATTGGATTTTGCTTTCCCARAGTTGTAGTTATAGTCTAATATTGCARARGARA
CTTAAAAATTCTAAAATCTGTCCTCAGGGCAAGATGAACAAAGCTCAGACCAGCCTCTGCTGGGCTTGTGTGACTTTCTTTTGTCTT
GCAAACAGTGCCTAAGGAAGCTCTGGARACTTGCCTCTCCTTGCCTTCAGEGGARAATTCCTTTTAGCTAARAGAACACTGTTGCAGA
TPCTATCCTGATGTTGTTCTAAATAAAGTTCAAATTCAAAGTTTATARARAGGTCAATCAGGCTGTAGAATT TATCAGAACATTGCGA
TTTGACTTGCCTACTTCATGTAAAGTTATTATAGATTTAAGAGTTTGTTTTTTCCTTTGCATCTGAAAGAACCTAGTAGGGAAACCC
CCACTCAGCTCCTGATTCAGCGTGCATGCAARGAATCACGAATAGAACACAACACCTTGATGTAACAACACGAGGTATTTTAATGGCG
GAGCTCTGGGTCGAAACGTATCTCACACAGGAGACAGTGGATTCGACCACAAGTCTTGGAAGCTAGGGGTTTTTATAGGAAAGGAGT
GGGECTGEGEGAGGAATTGGTGCAGTTTCACATGATTGGTCTATTTAAACATCAGCAGCCAGTARCATTTAACTTAGGTCAGAGGGE
TGGGAGATAGGGAGGCGATGEGCCTGCCCEGGCATETCCTGETCTGTTCTGCTATGTTCTCAGCCCCAGGTTTCARAGCTCACAARC
AACTCTTTGGGCTATTTGACATACATTACATGAATCACAGGTCTCAAGTTTTATTTCCTTTCACATCCAGAAARTTGTARAGAGTTT
GCTTCTAGTGAGCTTGTAATCATTGGAAAATTTTGCCTCTGGGTACGGCTAATATAACTTTACCTCATGTAAGAGAAATTCTTATTG
TCTTTGCTTCAATACAAGACGCTAAGAGTTTGAATCTTTCAGTATATATTGTTTCCTAAGTGGARAGTATTTTATTAGCTAATGCTT
CTCAAGGGAAGTTTACTTTAAATCCTTGCTCTCACACAAGGAGCTTTTAAGTTCTGGGGAGTAGCTGTTGCTCCAGARAAGATTCAG
AGGCAATATCTTTTGAATACTTAGCGTTTTGETTATACTATAAAATTGTGGTACAGAAAATCTAAGAACAAAAAATTAATTTGCTTC
AAAGTTTTATTTTCAAAAGCTTCCAGGAGATGTTAATTGGCTAAGACCTCACCTTAAACTCACCACAGCAGAACTTAAGCCTTTGTT
AGGTGCTATTAAGTGAGACACAAAATAACTGGCAAAGAACAAAAGGCTTTGCAGAAAATAAAGAAAGCTTTTATAATTGTTATCAAT
TATAATCAATGGTAATTAAATATTAGCTGCCTATTTTAGTTATTGGTCATTAAATGTGCCCACAGCAATTCTTTGGCAAGAGAAARC
ATTGTAAAGTCAGCTTTCTTCTCCTCCCGECCGACCATTGECCCACGTGGAGCCTGCCEGCTGCTGECTGCTACAGGGCGGEGCCTG
GGGTACACAGCTTTCCCTGAGCAGTCGTGETGTAGCAGGCCGCCAGAAAGCGGGTGCCTTTGTAGCGAACTCAGGGGAGGGCCTGAA
GCACCGGTTGCACGCGCCATTGCCCCTATGAGCATCCACTTGTTTCCATGGCCGTATTTTTCCTGCTAGGACTCGEGGTGCTCTGCC
GCCCTTGCTCGRECTTCCTGGCCTACAACAGATTGGGCTGCTTCAGCCTCTATGGCCTGGGAGGAGGGCCGGAGGCAGGCARGGCCE
AGGTGTCGTTCACCCCAAAGCACAGTTTTAACATCCTATTAAGGCTGCTGTGGTGCTAATAAATAATTGTAAGATAAATTTGTATAT
TTTAGAAAACCTATAACAARAATTGTGTCTTAAGAACCTGACAAAGTGTTCCAAACAGCAATTAATTTGGT TATTACAGAATATTAA
TATTTGATCTATTGCATACCATCATTTTAAATTAAATTGTCAATCATTATCCCAAGGATAAGTTAAAAAATTGTTTTTATTCATGCT
TOTGTATCTTCTATAAATTCATGCATGCATGCATTCCAATTACTCTATTTAAAAACAGCCCTTCTATGGGAGAAAGGTATATGTGAA
TTGGATCACACGCTTATTCTTTTGAGTTTCCCCCTGCTTCAACACAGATAATTAAATTGTGTGCTCTAGATGGTGTTTTARAATGTT
GAATAATCAAGCTTTAATTTGTATATTTATCAATATATATCTCAGAGCTTACAATTGCTTAAAATTGTTCATCCCTCAGATGCTATT
AATTCTCAAGTTTGCAATTGCTTATGCAACTCATAAGAAAAAATGCTGTTCTTTTAAGAAGACTGTTTTTGGACAGTTAAGAATTTG
TCCTGEETTGCCTGGAAAAGACCCCCAGGATTTGCTTTTGTGTTATAGAGATTTACAAAAAGCTTTAGCTGATAAAGGATTACAGAT
AGCTCTTGAAAAGATACAAACTCCGGATCCTTATAATTATTTGGGTTTTAGACTTACTAATCAAGCTGTTTTTCCCCAGAAGATAGT
TATTTGCAGAGACAACTTAAGGACTTTGAATGATTTTCAAAAATTGTTAGGTGATATTAATTGGTTTCACCCCTATTTARAGCTTAC
TACAGGGGAGTTGAAACCTTTATTTGATATTCTTAAAGGGAGTTCTGATCCTACTCCCCAAGATCTTTAGCCTCAGARGGATTGCTG
GCCTTGCAACTAGTGGAAAAAGCTATTGAAGAACAATTTTTCACTTATATAGATTACTCTTTGCCTTTACTTCTGTTAATTTTTAAT
ATGATTCATATGCCTACAGGATTGTTATGCCAAAAGTCTCCTCTAATGTGGATACATTCGAGGATTTCTCCTAAACGTAATATCTTG
CCATATTATGAAGCAGTAGCTCAGATGATTATCCTTGGAAGGAAGTAGGCGCTAACTTATTTTGGCAAAGAGCCAGATCTTCTTGTT
CAGCCTTACAGCATAGGTCAAGACACTTGGGTAAAACAGCACAGTACAGATTTGTTGCTTGCTCAAATAGGGTTTAARGGAACTGTA
GACAGCCACTACCCTCAAGATAAGTTGATAAATTTTTTTAAATGTATATGAGGTGATATTTCCTAATATGACCTCTTTACTACCCTT
ACACAATGCTGTTCTGETGTTTACTGATGGCTCCTCTAAAGGGCAAGCTGGATATCTTATAAATAATCAACAGGTAATCATAAAGAC
TCOTGGCCTCTCAGCTCAATTAGCAGAATTAACAGCAGTACTGAATGTCTTTCAGTCTGTGAATGAGGCTTTTAATATCTTTACTGA
TAGTTTATATGTTGCACAATCGGTACTCTTATTGGAGACCTGTGGTACGTTTAACTTTAATACGCCAGCAGAATCCCTGTTTTCACA
ATTGCAAAACATCATTCTTGCCCGAAAATGCCCGTTCTATATTGGCCACATATGATCTCATTCTGGTCTTCCTGGACCTTTAGCTGA
AGGCAATGGTTGCATTGACAGAGCTCTAATAGGGAAGTTCTTAAATTCAAATCCTGTTGCTTTGGCCARAGGTGATCATGAAARATT
TCATCTCTCTAGCCATACCTTAAGGCTCCAACATAAGATCACCGAGGAGCAGGCAAGAATAATTGTAAAACAATGTCCTAAATATAT
TACATTATCTCCAGTGCCACATTTAGGAGTTAATCCACGAGGTCTTATGCCTAATCATAGTTGGCAAATGGATGTAACTCATTATGC
AGAATTTGGAAATTTTAAATATATACATGTTTGTATTGACACTTGTTCAGGATTTCTTTTTGCTTCTCTACTTACTGGAGAGGCCTC
TAAAAACGTAATTGATCATTGCCTACAAGCCTTTAATGCTATGGGATAGCCTAAATTTATTAAGACAGATAACGAGTCATCTTATTC
TAGCAAAAATTTTACTTCATTTTGTAAAGAATTTGGCATCARACATAAAACTGGAATTACTTATAACCCCATGGGACAAGGAATAGT
TGAACATGCTCATCACACTTTTAAAAATTGGCTATATAATCTCGATCTTTATATATTCAAAACAGTAATGGTTTAAGATAATATTTT
GATATTTTTGGAGAATGTGTGTGTCAAATTGTAAAAAATTTGCTCTTGEGTGTCCTTAGTTCCTACCTGTTTCCACATAATGGTGTTA
ATTCTTGAGGACCTATACTGAATAAATTGCTGCAAATGAATGCTCTTATTTCTGATTAATAAATAAATTATGCACATGTGACTATTA
ATAACTTTTCAAGCTTTCTAGTTGCAACCGCTCTTCAAGAGARACAATTGAAAGTGTAATTAGTCACTGCCCTTGTTACATTARAAC
TGACTTTAACAGTCAAGTATTTGAGATGTTTTGTCAACAATTTAATAATTCTCAAAGACAGGGTATTGTGGAACTTTARAAACTCTT
CTTCTTAAAAAACAAAGAAAGGGGGAAATTATATCCCTGTGCACATTATTTAATATATCCCCATGCACATTATTTAAATCATACTTT
TATTTTAAGAATTTTGAAATTTGGATGTCAAAGAACTTAATAAATGCCTCATAGTATCTTAAAACCAGACATAATCATGTCTAGGTG
AGATGAAAAGGATCTACTTATTGGCATATGGCTTGATCCTGAACAGCTACCTTATTGGGAAAGGAAAAAGCATAGGTTCTCTTCACA
GAACGCTGCAGAAGCATGACGECTAATTCATGTGACAAGCTGACAGGTGAGTTCGCTGAGTGCCCTGACTGTAGTGACAAGARAGCT
GAATTGEGTATATGTTTTTGACCCACCTTTGCTTGCCATTTTCCCAGTGTGGACAGECTAAGCTGCCTTGCTTCAAGCTGTTTAAAC
CTTATGGGACATAGAACATTAGAGACTGTGTAGTCTGACTTAGAAAGATTAGTCACAARGAAAGAGTTATAGTGATTCTTCTCCTTCC
CTCATTGTGACCAGTTATTCTAACTCAATCTTGAACTGGTCTAGTAATAATTCCAGTATTAGAGAATCCTAGGGARGATAGCTAAAA
TCTTAATTACCTAGCAAAGTTAATTTGGAGCACAGCCTCCACTCTCAGAGAAGCTGCAACCTTTCTGCAATTCTCAAAGCCACCTCC
CCTACACCAGGAGCTCATAGTCTAAGCTTGATCGTTGCTAATTTGCAATTGAATGGAGTACCTGGACTTCCCCARAGAAGCTTTTGT
ACTGTTGCTTTTCACTGTCTCAACTTTGTTTTTCAAGCAGGTCAGCCAATGCCCTTCAGCCTGACTGCAGCAGGTGTGCAGCCTTGC
CTCCAACAGCGCAGGTGGCAGTTATTAATCTTCATGAAGAAGCATTCTAAGTGCATATTGTGGCTTTGCGACTGAATTGGGAATAAGG
TGTGCTAATGAGTGCCAGACAGTCAAAGGTGGGCACCCAGATCTTGGAACCATACCAATCTAAGACAGAGGTACATGCCARAAGGCC
GTCGTTGTTGATAACACACCACAGAGCCATGTTTTGTGTGAAATATAACACAAACAGCTGCATGTAGCCTCCAAGATGGAATTGGAT
QGTTCGCGAAAATCGAAGATTTCCTAAGACAGGCGCAGCCGCCAGCCACCATAAGTCCCAGGCAGGACTAAAGAGCATAAATARATT
TTATGCCTCAGTCCAGCTTTTTTTTAATATTAATAACGGGGCCEGGEGGATTGTAACTACCCCCAGCCTGAAGCAGGCTGAGCCAGA
CCTTGACCTTGCTGCCACTAAGGAGATTACCTAGGETGGAGCCTTCCTCCCTAGATCACTCTATTGTTCAACCTCTGCCACTGTTCT
CCTTCAAGACACTGCTACCTGCTGGGAGGCCACTGAGCTATTCTGGAGACTACACCCTATCCTGCACGTCACCTGTAGCCTGTTCCA
GGCTCCAAGAATGAATTGETGGCAATGGECCTCCCCCTACCCCCTTTATAAGCGCATTTGACATTAAACATTTGGGCTTTGATCAGG
AACCTTGACTTAGCTCCACTTTTCTTTCGACCACCTAGTTCCCCTCTCTTTTCAGCCCCEGCTTGCGTCCATGTTAGCTGCGGGTCG
GCTTTCAACACTTTCACCATCACTGCCGCAGACCCTCTGGGTCCCTTTGTCTGTGTGGAACGAGTCTCTGEGCAGGTGGACAAGGCG
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TCAGCGGGTGACAGACAGACCAACACGGGAGATTGTGTAGAATCTGAATGTATTCTCACAAAGTGAACACCAGTCTTATATAGTACA
GAAAATAAAAAAAGGTAGCAGGCAAAGAACATTGAAGTTACCTGATACAAAACAAAGGAATGACTTCAAAAGGATTTAGAGGAACCA
GGTAGATGTTTACAGTAAAGATAAAGCAGTCCTGCCTAGGGTCAGCTTAGTGACAGGTAAGGATTTCACACTCTAGTGCTATACCTT
TGAACCTTGTGAAAGCTAGCACCAGGGGGTTCTTCTCTTAGCAGGCCTCATGAATAATGCAACATCACAAACCCCTCCCCTCCCCAT
TTCCTAGGCCTTGCCAAACTCCCACATGAGTGTAACTTTTAAGTAACTGGAGAATCTCCATTTGTCAGGAGAATTCACCAACTTGCT
TCTAATATGCAATGCAGCCTATACTGAAGATTTCTATCTCAGTGGGATTCCCTGGCTCTATTATGGTATTCCCTTGTTTGGGTGAGA
TTTGCTACTGTCCTTAGTAAATATTTTGAAGACCAGCTCTTAGCTACTGGCTCCGTCCTTTGTAATGCTCAATTAGTAACTGAATAG
GTTAACTTCCTTACTGCATTCTTACAGGATTCTAAGCTCAGCTTCTGGGACCTGGAAACACTAGGGAGACTTAACTATATATAACAG
AATTTAATCTTAAAAGGCATTTATAATAAAATATGAAAAGAGAGCTCATAGTTCCATACACCAGACTAACGCGGGAATAGAGTATGA
GTATATGGGTAAATGAGAACGCCAAAGCTCCAGGAGGTGAGTTTCCGTAAAACTCTTTTCCTCGTTGAGTGCTTACAGACTTTCAGC
CTGTCAAACAGACTTGACCGGAGGGTGTGGCATATCGCCTCTTTCTAGTTTCTTAATTTTTTAAATTAAACCAAAATGGAGGAATGT
TAGCATTTCTTCTAAGCTCCACCCAACAGTTACCTAGGAACAGCCAGGTACCAGTCTGGCTTGCTATAAAAAGACTGTTTCTCTTTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGAATGTTTCCAGGATCAAATTCTGAAGT
TTCCAGCAACCATAACAGTATTACACACTGAACAGTTTTTATGCATTGGGTTCATTTCTAAGGCCTGTAAGTAAAAACATATTTTCT
CCCTTAGCACTACACCTGTGTATATGACTGCAGCATATATGAAGACAATGAAAGGGAACAAAGATACTGTCCACACTAGGAAGATAA
CAGGTATTATGCAGATACAGATATATACACAGCACACACATACCTGCATGTAGACACACGTGTCTTCACAGTAATTCTATATGCAGA
TAGTGAGATGGCTCCCATCATACAGATGAGAAACAGAGGCCAGGGAAGCTGAGTGCTGTGGCCCTGGCATAGTGGTGGCAAGGCATA
CCCAGGGCAAGGCATGGTACCTCTGCCTCCCTACAATGTGTGGCAATAATCTAAGATCAAACAACTAACAGAATAGAAAGCAGCATC
CTTCCCTTGAGTGCCCTCAGCAGCATGGCAAGCTGCTGTTGEGGTAGGCTGGTCAGGGAAAGGATGGAAGGCAGAGGGTGACCTCACT
ATACAGGACACAGAGTCCTCTAAGCAGCACCCACATCTTAATTCTCCATTTCTTTGTACAGTGGCCTCTGAACTCAGGGTCCCTACA
GATACAGTGAGTGTTCTGATGCCACAGGCGTCCCTTGTGECCCTGCCAGCTCTGCCCTTACCCTGATGCTTCATCTTCCAGGTATCT
TGTCATTTACTCCCATGAAGCTGACAAGAATCACAGACTGTAGGCTCCAGAAGTCGGTTACCTCAGCACTCCATAGATGAATCCACA
GACCTCCCACCTCCTGCCTCAGCTGGTACACCCTTAGCATTCTCCTCAGGAGAGAGAGTGCTCTTTGETGAGGCTTCGGTGCATCCT
CCACTCTCTGTACCAAGTGGCCAGGTCTCAGGGCCCTTCTGAGCTCCCACCAACCCCCAGGGATAGTCATATCTCCTGGCTTCCTCA
GTGACCTTCAGTTTTGATGEGCTGTTGCTCTCCTAGATTAGGACCATTCAACTGTATCTGGAAGTCCTGTTCTAGGGGAACATGGTGT
CAGCCGGGTGGCCCTCTGTACTGCTCCACCAAATGGGAACACACACTCTGGACCTCGGACTCATGAGGAACTCCTTATGGCTCGGCT
GCATTTACTCTCTTCTGATTGTCTAAAAGTTAAGGTCAGCACCTGGTGTGAAAGTCAGGATCAGCAGCACCTAGGACTCCATAGTCC
ATGTTGAGCTGTAGAAAGTACTGTGCAAATGTAGGTAAACCATGAGGAAGAGAGCAATATGGAATCCTATACACAAGARAACCCAGAA
GAACCCTGCTCTTTCCCAAGTGAAATGTGAGAACATCTGGGCAGGAAAGACTGTCTGCCCAGAGTTAGGGCTTCAACTTTCCATGCG
CTCGTGATCACCCAAGGACGTGGTGGACATGCAGGTGCTCATCCCAAGTCTGGGTAGAGCCTGAGATTCTGCATCTCTAATAAGCTT
CCAGATGGTACTGGGATCTAATAAGCGTCCTTGTTGATTTTCTCARAGAACCAGCTCCAGGTTTTGTTGATTCTTTGTATAGTTCTT
TTGTTTCTACTTGATTGATTTCAGCCCAGAGTTTGAATATTTCCTGCCACCTCTCCTCTTGCCTTTATTTGCTTCTTTTTGTTCTAG
AGCTTTCAAGCGTGCTGCTCCAGTTTCTTTTTGGAGGCACTCAGCTATGAGTTTTCCACTAAGCACTGCTTTCATTGTGTCCCATAA
ATTTGGGTACATTGTTCCTTCATTTTCATTAAATTCTAAAAAGTCTTTAATTTCTTCCTTTATTTCTTCCTTGACCAAGTTATCATT
GAGTGGGGCATTGTTCAGCTTCCATGTGTGTETGCGCTTTCTGTTGTTTTTGTTGTTATTGATGACCAGCCTAAGTCTGTGGTGATC
TGATAGAATGCATGGGATTATTTCAATCTTCTTGTATCTTTTGAGGACTGTTTTGTGACCAATTATATGGTTAATTTTGGAGATGGT
ACCATGAGGCGCTGAGAAGAAAGTATATTCTTTTGTTTTAGGATAAAATGTTCTATAGATATCTGTTAAATCCCTTTGGTTCATAAC
TTCTGTTACTTTCACTGTGTCTCTGTTTAGTTTGTTCCCATGATCTGTCCATTGATGAGAGTAGGGTGTTGAAGTCTCCCACTATTA
TTGTGTGAGGTGCAATATGTCCTTTGAGCTTTAGTCAAGTTTCTTTTATGAATGTGAGTGCCCTTGCATTTGGAGCATAGATGTTCA
GAATTGAGAGTTCATCTTGGTAGATTTTTCCTTTGACCAGTAGGAAGTGTCCTTTCTTATCATTTTTTTTGATAACTTTTGGTTGAG
AGTTGATTTTATTCGATATTAGAATGGCTACTCCAGCTTGTTTCTTGGGACTATTTGCTTGGAAAAATGTTTTCCAACATTTTACTC
TGAGGTAGTGTCTGCCTTTTTCACTGAGGTGTGTTTCCTGTATGCAGCAAAGTGTTGGGTCCTGTTTATATATCCAGTCTGTTAGTC
TTTGTCTTTTGGGGGAAATTGAGTCCATTGATGTTAAGAGATAT TAAGGAAAATAAGATTGTTACTTCCTGTTAATTTTATCGTTAG
AAGTGGAATTATGTTTATGTGACTATCTTCTTTTGGGTTTGTTGAAAGATTACTTTCTTGCTTTTTCTGTGGTGTAGTTTCCCTCCT
TGCETTGETGTTTTCCATCTATTATCCTTTGCAGGGCTGGATTTATGGAAAGATTATGTAAATTTGGTTTTGTCATGGAATATCTTG
GTTCCTCTGTCTATGGTAATTGAGAGTTTTGCTGGGTATAGTAGCCTGGACTGGCATTTGTGTTCTCTTAGGGTCTGTATGAGATCT
GCCCAGGATCTTCTAGCTTTCATAGTCTCTGGTGAGAAGTCTGATGTAATTCTGATAGTTCTGCCTTTATTTGTTACTTGACCCTTT
TCCCTTACTCCTTTTAATCTTTCTTTGTTTAGTACATTTGGTATTTTGATTATTATATGACAGGAGGAATTTCTTTTCTGGTCCAGT
CTCTCTGGGETTCTCTAGGGTTCTTGTATGCTCATCAGCATCTCTTTCTTTAGGTTAGGGAAGTTTTCTTCTATAATTTTGTTGAAG
ATATTTACTGETCCTTTAAGTTGGGAATCTTCACTCTCTTCTATACTTATTATCCTTAGGTTTGGTCTTCTCTTTGTGTCCTGGATG
TTTGEEETTAGGAGATTTTTGCTTTTTGCATTTTCTTTGACTGT TGTGACAATGTTTTCTAAGGTATCTTCTGTACCTGATATTCTC
TCTTCTATCTCTTGTATTCTGTTGATGATGCTTGCATGTATGACTCCTGATCTCTTTCATAGGTTTTCTAACTGCAGGATTGTCTCC
TTTTGTCATTTCTTTATTGTTTATAT TTCTATTTTTTAGGTCTTGGATGGTTTGGTTCATTACTTTCGCTGGTTTGATTGTGTTTTC
CTATAATTCTTTAAGGGATTTTTCTGTCTCCTCTTTAAGGGCTTCTAGCTGTTTACCTGTGTTCTCCAGTATTTCTTTAAGGGAGTT
ATTTATGTCCTTCTTAAAGTCCTCTATCACCATCATGAGAAGTGATTTTTAGATCTGATCTTGCTTTTCTGGTGTGCCAGGACTTGC
TATAGTGGGAGAATTGGGATCTGATGATGCCAAGTAACCTTGGTTTCTGTTGCTTATGTTCTTACGCTTGCCTCGCACCATCTGATT
ATCTCTAGTGCTACCCTCCCTATCTGACTGGAGCCTGTCCTTCCTGTGATCCTGGGTGTGTCAGAGCTCCTGGGAGTCAAGCTGTCT
CTGGGACCCTGAGATCCTGGTGTGACCAAGCTCCTGGATCCTGGGATCCTGAGATCCTGTAGTCCTGAGCGTGTGAGTGCCTGGGAG
TGEATCTTCCTTTGGETGTTETGGAACTGGCTEGTGGATTTTGCGCCCAAGGTCTGCTCAGGGCACTGGCCCAGATCTGAAGGTGAAT
TTTTGTTTCTTAACCCGTTCTGTCTGTCTGTGTTTTTTGATTGGAAAATTGAGGCCGTTGATAT TAAAATTATTTATTTARATATGT
GTCTTGATTATGGCCATTATGTTATTTGAGTTCTTGATGGTAGTTTGTTGGTTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTTTAAT
TATGGGGCTTCATATATCTTTTCACTGCCTCTTAGCTTTGTTCATTCTTCTCATCCAAAAACAATGCTGTCTGTATTTTCCTTAGGT
TTGTTCTGTTCCATATGTTTTTTAGGCTATTTATATCACGGAAATTTTTCTTTCTCCTTCAATCATGGARGATAGTTTTTCTGGGTG
TAGTATTCTAGGTTAGCATCATAGTCTTTTAGGACTTGGAATGCATTGCTCCAGCTTACTCTGATCTGTTTTCCTTTAAAATGACTT
ACATTTTTTTTCTTTTACTGCTTTCAGTACACTTTCTTTATTATATATATTTACTGTTCTAACTATGATATGCTTTTGGGAATTTTT
TTGTTCTGTCTATTTAGTGTTCCATGTGCTTCTTGTATTTGTATGGGTGTATTTCTTTCCACATTTGGGGAAGTTTTTCTTCTATGA
TCTTGTTGAAGATCTGGCCTATGCCATCAACTTGGGATTTTTCTCATCTATGTCTATAATTTGAAGGTTTGGCTTTTTCATGGTGTC
CTACATTTTCTTTGCGATATTTTCCTGTTCTGTTTTGTTTTGTTACCTTTTTATGTTTCTTGTTCATTTGGTCTAGATCCTCTACTT
TATTTTGGAGAACTAATATTCTATCTTCTGCTTGATTCATTTGACTTGTAAAGT TCTACTGTGAATTTCTACAGTAGAACTTTAGCT
ATTATCTTTTTCTTTTTTTATTTAATATTTTTTATTATTACATATTTTCCTCAATTACATTTAGAATGCTATCCCAAAAGTCCCCCA
TACCCTGCCCCCCACTTCCCTACCCACCCATTCCCATTTTTTGGCCCTGGTGTTCCCCTGTACTGGGGCATATAAAGTTTGCATGTC
CAATGGGCCTCTCTTTCCAGTGETGGCTGACTAAGCCATCTTTTGATACATATGCAGCTAGAGTCAAGAGCTCCGGGGTACTGGTTA
GTTCATAATGTTGTTGCACCTACAGGGCTGCAGATCTCTTTAGCTCCTTGGATACTTTCTCTAGCTCCTCCATTGGGGGCCCTGTGC
TCCATCCAATAGCTGACTGTGAGCATCCACTTATGTGTTTGCTAGGCCCCGGCATAGTCTCACAAGAGACAGCTATATCAGGGTCCT
TTCAGCCAACGCTTGCTAGTGTATGCAATGGTGTCATCCTTTGGAGGCTAATTATGCGGATGGATCCCTGGATATGGCAGTCTCTAGA
TGGTCCATCCTTTTGTCTCAGCTCCAAACTTTGTCTCTGTAACTCCTTCCATGGCTGATTGTTTCCAATTCTAAGAAGGGGCAAAGT
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GTCCACACTTTGGTCTTCATTCTTCTTCAGTTTCATGTGTTT'TGCAAATTGTATCTTTTTCAATTCTATCTTCATTTCAGCTTGAGT
CTTCCTCAATATTTCTATCTCCTGATTGAATTCTGTTCTCAAGCCTTGGATTATCTTTATCATTTCCATCAGCCTTATGCTTTCTTG
AAACCACCAGTTTGTGGTTTCTTGGACATCAGTCAAACAATTATTTTTCTTAAGCTCTTTGTTCTTGATTTCAGCAAGCTGGTTCTT
TGTTTTATCTTTAAACTCCTTGTGCTCTTTGAGGAAGTTTATAATGGTTCTTTCAAATTCTGTCGTTCTGAGGTTCATCTAGGTAATT
CTCATTGTTAAACATTTCTACAAAACGGGTACATTTTAGAGAGAAGATGGTGGTTTGATTCTTCATACTGTTATTATTGCAATGAGT
AGAGCATGTGAACTTCCTTTGTTAGTTCAAGTTTCCTATGGACAGAAAATGTTGGGGTGGAAGGGAAGATGTGGGTGCAGGTTGGAT
CTAGATGTTAGAAATGGCTTAGTGGAATTGAAGTCAGGTAGACAGAGGGAACTGGGATGGAATAGAAGATGTGTTTCCTGTTCCAAT
CATGGAGTGATGGGTAGAAAGGTTAGATATGGCATGGTAGAGTCCTATAGTTTGGGGATATGTAGTGAGAGGATCCTGCCTAGGGAT
CTTTTACAGTGAAGGCAGGGTATGTTGGTGCGGAAGGTTAAGAGATCAAGGCGAAATCCTCTGGACTGTGGAAAGGGTATAAATGGGA
GGTCAGGGATACACACTAGGCTAGACCCTTGAGGAAAACATGGGAAATCTGGATATTTGGGGAAGCCTCATCTTCACAAAGATGGGA
TATCTTTTGAGGTTGTAGAGTTGGCCCAACAAAGAACTGGGGACAGGGGCTTTGGGTAGGGCAGATTTCAGCAGAAACCTAGAGCTT
GGCTGTAGTATAGACAGTTTAGTCAGAGTAGGCCAAGGCACAGAATGTGAGACCCAGGCTAGAGCCTCGGAGGAGGACATGGAAAGTC
TGGGTGCCTAATCGEGTAGTGTGGAAAAGACTTAGAGTGGATCTATTCAGTTTCAGGTAGCACAAAATTTGATAGAAGCCTAGATGT
TAGCTACAGTGCAAGCAAGAGTCTCTAGTCTTCCATTTTCTTTTCCTTCCAAGCCCAATGCCCTGAAGACAACATTGTATGTAACTA
TAGTTTAAGACCAGAGGCTGGCCCCTGTTCAATGTACCAGGTTAAGCCACTTACCAAAGAAAGCAAAGAAAAGTAAGATGAGAGGCA
AGAGAATATTTTATCAAAACAGTTGTTTAGAGAGGCACAAAACACTGGAGCCCACCTTCATGGTCCTGGCATGAGTTTTAACATTAA
ATAGAGGAAGAATTGAGGCAGTGATGAGAAGCACATATAAATAAGCCATCTTGGTCCAAGAGTGTTCCAGTTACTCATCCTCTACAG
TCTGATTCAGCCATGTGGCCCAAAGAAGTCCTTCTTGCTAAGGGAGCAGTCTTGTTCCCCATGAGATGGTTGCTCCTACTTAGGCTA
TCTCATGATGGAATGATTTGTTTGTAGGTTCTGATGTGTCTGGAATACAAGATGAACACAGATTTAGAATCTTGATGAGGGTGTGGC
AGCATTCTTTGATTACACACATCTTTGTTTCTTTAGCCTTGAAGAGAACTGAGAGTATTATCATTTTTGAGACAGTTTTAAGCCTGC
CTTCTGACTGGTGATTCTCCAGCCTCAGCCTCCCATGTCTAGAATTATAGCAATGCATCACACGGCTGCTCAGACAGATGTTCCTTC
GGTAATTAGCATGCCCAAGTTAACTGTCCAGTTAAGCATAAAGTTTGAAGGAACGGGGTGGGGCEGTGGGGAACAATGAAAACTGAAG
TCCCAAAAGCTAGACTTTCACTCAGCTCTGAGTCACCTTACAGGCCCCAGAGAGGAGTTGGTGCTTTTCATTAAGAGCAATGTCTAA
GAGCCTGTTATAGATTCCCTTTAATATATTTCACCTGCTAAAGAGCATCCAGAAATGCGAATGTTCTCCATTCTGTCACAAAAGCTCC
CTATTTTAAATGACGCTGAAGAGCTCATTGATCATTCCACAGCCCTATTTCACAAACGTGCTCTATCCAGTCCACTAAGCTGCATGA
AACTCACTGGATGTTCATTGCTGGCTGGGETTCTTTGTAATACGACAGTCAAAGCCTTCCTACCATTCAGCTCATGAGCTCTTACTA
TTTTGTTTCTTTTCTTTTTGAAAACTTCATACAAGAATACATTCTTGTGTGTTGAGCATTCATTCCCCCACCCCTACCCTCTGACTC
AGTGCTTCTTTCTCACCAGTCCCCTGATAGTTTCATTTCTCCTTTCACAACACACACACAGAGACACAGACACACACATACACACAT
TGTGGTTCAGTGACAGAATGCTAAACGAAACCAACCACATCATATTTGCATAGGATCTTTTAGTTCTAGAAACTGTTTGTTCTTTTA
TAAAAGAGGGTTTTCATTGAGTTTCCTGAATCTTGAGGCTGAGAGTCTTTTCACTGGGAGCTGGAAACTCCTCACATACAAGAGTCA
CATTTGTTCCTTTGAGCCTGTGTCTTACTCCACAATACATACTCTCCTGAACATTCCAAATTGGTGGTCACCTCCTCTGGTTTTTAG
GGTTTGCTAAGAACCATTATGAAATAATTCCATTTCTTCTAGGCTCTGCCCCACAGTTACCAGGCAACAGCCAGGTATGCCTGACTC
ATTATAAAAGGGGCTACTTGCCCCCTCCTCACTCTCTTGCTCTCTTATCCTCTTCCCTCTCTGTCCCTTCTCTCCCCATTCCCCTCC
CCCATCTCTCCACATGTTCATGGCTGGCTTCTTCTCTTCTACTCCTCTATTCGCTCTCTCTCTCTCTCTCTCCCTCCCTCCCTCCCT
TCTCAACTCTCAACTCTCTCCTCTCTCTCAACTCCCCTCCCCATGCCCTAAATAAACTCTATACTATATCCATCGTGTGACTGGTCT
CTCAAGGTGACGGGATGCCTCAGCATGGGCCCACAGAGGCACCCCCTTCCCAGCACCATACTGTGCCTCTACCAAACATATCCCTGA
CTTCTTTTTCTTTACTTTACTTTTTTTTTTTTTTTTTTATGAAACACAACACCCAGGGCCAGGCAGCGTGTCAGAGAGGAGGAAGAA
TCAATACCCAGGAATGATAAGGAGGTTTTCTGCACACTGTTACTCTCATCCAACTTTTTCATATTTTATAGGAGAACAGGTGATAAA
ATGTCATACATAGATTTAAGACATGCCCAGGCCCTGAAAAGGCTTCTGCTTAGTGGCAATGAACCTAGAAAGGAGCCCCTGAGCCAG
AAGAGAAGTGTACACCAACAACTCTCCTTGCTCACTGGAGAAGCCCAGGCCAGTGCAGCCCTCTCCAGCTCAGACTCCAGAATCTAG
CTGACCCCTCTTTCACAGCACAGCTTCAAGACACTGTGACCTCCTGTGTTTCAGGCATGGATACCACAGTGTGAAATCCTCACTTCT
CTGCTCCAGGACAAGGTCTGACATCTGTTTCCATCCCTTTCCCCTTCAGCCTCAGTCTTTCCCTCTTGAGAAGACATAGGGCCTCAC
CCCTTTTGTAGCCTAGAGTGCCTGAGCTTGGATCCTCAGCCTCCTCTTCACTGTAAGCTAGTTGCCTCTCTCCCTTCATCCTGATTT
TGTAAATGTTAACAAATATTAAATGCTCTGAAGAAAGGCTAGAGAGATGGCTCAGTGGTTAAGGGCACTGACTGCTCTTCTAGAGGT
CCCGAGTTCAATTCCCAGCAACCACATGGTGGCTCACAACCATCTGCTTTGTAATCTGATGCCCCCTTCTGGCCTGCAGGCATGCAT
GCAGATAGAGGGCTAATAGACATAAAAATAATATCGAGGGATATTAGATCTTGTCACAAGCCTTTTCTGCATCTACCAAGTTGACCA
TETGATTTATGTCCATGAGTCTATTTAATTTATAATATTTATTGATTTATTATATTCTGAACATCCCTGAATTTCTGGGATAAACTC
AACTTCATCGTGGTAATTGCCTTTCTGATGTATTCTTAAACTTGAGTTGCAAGTATTTTACTAATCTATTATTGTCTAATATTGTCA
GGGAAACTGGTCTGTCTGTAATTTTATTTTGGTGAATCTTTATCTTTTGATAGCAGAGTAATACCAACTTCATTATAAGAGTTTAAT
AATGTTTCTTCCTTTCCTAATTCCCTCTTTAGTTGEGAAATTTTTAATTTCTGTTTAT TGTAGGTTATTTTCATTTGATTATAGGAA
TTTTTTCATTTCCTTCTTGATTTTTTTCATGGACCCATTTGTCATTCAATACTGCATTGCTTAATCCCCTGAGTTTGTACATGCTCC
AGGGTTTCTCTTCTTGTGGATTTGTAGCCTTATTCCCTAAATAGGATATTAAATATTAGAGCTCTTATATCCAGGCTATTCCCACCC
AAGAGAAGGAGTCCAGGAAGAGTTAGTTCTTCGTGAATTTGAAATTTTTATTGAGCCACATAGACCTGGCAGGGGACACATACTCTT
ATAACTACAAATCCCGAGGCAGTCTCAAGCTGAGTGAGCACAGGGTTTATAAAGGTAAAAAATAAAATAAAATAAARAATAAAATAAA
AACACAAGTTTGTTATCTCCCATTGACATAGCTATAATGGCTGTTAGCAAGCATGACAGGATGTGGACCTTTAATARAAGCAGGGCA
CAGCTGTGTCTCCATAGTATTTCTGTTTGAGAGATGAGCAGAAAGCCTTATAGTTACAGAAGCAGAACAATGCAGGTTAGCAGAAGT
TCCTGTCAGTACCATACATGCCTGAGAGTCAGGCAGACCTCAGCTTTAACAATTACATCTCTCTCACCTCAGAGCAACCACGGCTGT
TTGATATTACCACTATGGTGCTGTACTACTACCCAATAATAACTATGGCCCCTTTGGCTGCAATAACTGTTGGGAGATGAACAACCA
AGGATAGTATGGAGTGAGACCATATCTTAGTTACTAAGATTAAGAGTTGGAGGAAGCTGGGCAGTGGTGGTGCACGCCTTTAATCTC
AGCTCTTAGGAGGCAGAGGCAGGCGGATTTCTGAGTTCAAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGCGACAGCCAGGGCTACAL
AGAGAAACCCTGTCTCGAAAAAACAAAAACAAARACAAAAACAAAAACAAAAAACAAAAAAAAGGAAGAAACTCATTCCTTCATTTA
AAAAAAAAGAGTTGTAGAAAAATAAAAATTAAATATTAGACTGACATTGAAATGAGAAAAAAAGTGGTGGCTAATGTATCTAGGAGG
AGGAAGTCGAGATATTGTTAGTTAGGGTCCACAGATTGTAGAGACTGTTAGCACTATGGAAGGTTATAATTAAGARATAAATAGCTA
AGGGGATAATAATGAGCAAAAGAGAAGATGTGGGAATAAAAGGAGTAATAGCTGGGGCTGGAGAGATGGCTCAGTGGTTAAGAGCAC
TGACTGTTCTTCTAGAGGTCCTGAGTTCAATCCCCAGCAACCACATGGTGGCTCACAACCATCTGTAATGAGATCTGATGCCCTCTT
CTGGTGTGTCCAAGTATAGCGACAGTGTACTCATATACGTAAAATAAATAAATCTTTTTAAAAGGGGGGCAGGGGTAATAGTTARAC
TGAAGGATAAATAATGCCTTAGAGTAAATCATGCAGAAAACCACAAGCAACAGCTCTGACTGTAAGCTGAGCAATGTTCAACAGAGG
TAAAACCATCATGAGACCTGTCTGAGAAAGTGGAATT TAAGTATCAGGAAATAATCAATTARAGACTATGTATGGGGCTAACTGTGG
GCACAGCTATGCGGACGGGAAGGGTAACGTGTCCAGACGCGTCTGGTTCTAGCAGTTGCTATGCCGTGCTGGACGGTGGGGAGTCAG
GTGAGGACCTGCAGTGTCTGAAGCTTCAGCGTCCTGGGGGTCTCTTCTGGGTCTTTTGTGCATCCACATTAATTTTAGAAATTTTCA
TCTAGGTCTATGAAGATATTATTGGAATATTTAGGAAGACTATATTAAATGTATGGGTGCTTTAAGTTGCATGGCTATTTTTTTTTT
ATTATTAATCCTGCCAATCTGAGAATGTGGGAAGTCTTTCCGTCATCTATCATCTTCATGTTCTTTGGTGCCTTACAATTTTCACTG
AGGAAACCTCTCACCTCCTCGCCTAGGTTTGTTCCTAGGCCTTTGTTTTTTAAGCAACTGTAAATGGGATTTCTTTTTCCTCCTAGT
TTCTTTCTCAGCAAGTTTGTCATTGGCATGCAGAARAGCTAATAATTTTGTATGTGTTGGCTTTATTACCTCCTATTTTGCTGGAAG
TETTTATTGGATCTAGCTGTTTCCTGATGAAATCTTAGEGGTGTTGTTGTTGTTTTTGTTGTTTCCTTTGGTTAAAGGCCATGTCCTC
TGCAAATAGAGATGAGTTGACTTCTTGTTTCCTGTGTGTGTCCCTTTTATTTATTTCTTTTATTTTCTTGCTAAGATTTCAAACACT
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ATATTGAACGAATTATTTATTTATTTATTTATTTATTTATTTAATAATATCCTTCCTTGTCTCTTTCCATATCTTAAAGGAARCTCT
CTAAGCTTTCTCATTTTGAACAATGATTGTTAGAGGTTGAGAGATTAACTCGGAAGCCAGGCARACACAGACCCCGEGATTCAGTCTC
CAGCTCCARAGAGTAGTTGTAGTGATGATGATCGTGATCGGTGATGCTGATGACAATATTAATATTGTCATATGTTTGTCATGTGTAT
GCTTATTAAGATAACATGCTTTTTGTATTCCTAGTTTTTCAGGATATTTGTCAGGAARGGAATGTTAAACTTTAAAACCTGTCCTACA
TCTATTGAAATGATCATGTGACTTCTGTCCTTTAAATATATTTATATGCCTAATTACTCTTACTGATTTACATGTGTAGAACCCACC
ATGAATTCCCTGCAGTGAACTACCTTGGTCATCATGCAAGATCTTCCTAATGTATTCTTGAATTAARTTGACARGAATTTTATTCAG
AACTTTTGCATCTATGTTCATTCGGGAGTTTGGTGECTACTTTTCTTGTGTGTEGTGTCTGTGTGTCTGTTGTGTCTGTGTGCACATG
CGCACTCCTATCCAGTTTGGAGCATTAGEGTAATGCTGGCTTTACAGGATGCTTTGGGTACCACGCCTCCCTTTCTTATTCCATAGA
ACAGATTGAGAAGTATTCATGTAAGTCCGTCTTTAAAGGTTTAGTGTAATTCTGTAGTGACTCTGCCTGCCTTTCTTTGTTGGGAGA
TTGTTTCTATTAATGCTTGATCCTCAGTGATTGTTATGGGTCTGTTTAAGGTTTATTTCCCAATTGATTTAATTTTGATATGTTACA
TATGTCTAGGAATTATCTATTTTGAGATTTTCTAAGCTACTTTAGTATTATGTTCAAAGTTGCCTCTAAATATTCTCTGGECTTCAC
TGGAGTCTGCAGTAACCTCCATTTTCCATCTCTAGTTTTATTAGGTTGGGTCTTCTCACTCTTTCCTTTCATTTGCCTCAAGGTTTA
TTAGTTGGGTGTTCTCAAAGAACCATTTTTTATAGATGCATTTGGTACCTTTATTAATTTTATATATTATTCTTTTATTCTCTGTTT
CATTAATTTCTGCCCTGATCTTTATTTTTTCTTGACATCTGCTAGTCTGGGGCTTGGATGTACATGTTTTTCTAGGACATTGAGGTG
CATCATTAGACACTGTTGGACAAGCTGGACGACAGCCTGAAAGCTATTCTAATACATCCCTTTCTGTAAATGATAGATAGATAGATA
GATAGATAGATAGATAGATAGATAGATGATAGATAAATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATCCGCT
CTGCTGCTCTCAGTGCAACATCTAAAAAAAGTCAGGGTTTTTTTCCAGGAAAAAAAAAAAAGCACTTAAAATCCATATGGAATTTCA
AAAGACCATTTGTGCTGCCTCAAGAAAGTATCTATTACTGAACAAATTATTGTTGCCTAGCAGTTTCCTCTGAATTGAAARCATTCTT
CCAGGAGAGGGGAGGAAGACTCTGAGACTCAGAAGGTARACAGCCTTCTTCGTGTGTCTAGGATAGCTGAAACCCACAAGATTTATG
AGAGGCCCTCTGCAGAGGTGCAGGGGCAATAAACATCTGCTGGGGAAGGAGACTGAGGGGCTGARAGCGAGATTCCTCGGGAGTGTAGA
GCTGCCTGTAAGCTGTGCAGGGAGCCCCAGGGTECAGCTTTCTAAGTCACCACCCACTTTGGGGTAGGGATTGTGCATCATGCAGAT
GCAAGTGACTCCTCACCCAAAGCTGCTGTCAGTGACCCCACTAAGAATTCGCTGGATCACCAAGTTGGATTCGGTGCAATTGCTTCT
TTGETGTGTTATGGCTGCCTTTCTCAGTGCACAGACGTGTGATGTTCCTCTTCGTTGAATAAGTCTTAAGCCCCATTAGAATGAACAA
AGGACAGACAGCGACATTTAAAAAGTGACAGAGACACATGGATACAGAAATGCTGGGGTCAGGTGGEGTCTTGTGTACTCTAATGGAG
CCACTCCTACCTCTGCCGCAATCTGGAACCTTAGAATATGTGTTGTATACAGCACAGAGAGAGTGGTTAGCTAGTGTATATAAAAAT
AGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATGATCCTGTTTTTCCCACTCAGAC
CCTGCTCCCAGAACGACGACTCTGAGACTAGTTATTAATGCCTAGGCCACRAGCTTTGGCTCATTTCCCTACTAGCTTGTAACTTAT
TCAACCTATTCTAACCATCATGTCTTCCACATGGTTAGTTACCATTCCTCAGCTTCATAGGTTCAAGTCTAGGGCAAATCTCCTCTG
TATTCTATTCTCAGTTCAGCTACCTGCTGGTTTACCACAGTCTCCTCAGCGTTCCCAGGCAATTCTCTCAAGCCTCTCACTATTTCC
CAGAATCCTCTCCCTTCTGCCCAGTGTCCCACCTCCCATTTTCTGCCTCAGCGCATTGGCCAAGGCTTTTATATTGACAGGTGTTGC
TAGTCTGAAGGAAAGGCCATCCAGATACTGCCCCACCTGGGGCTTCATCCCATACACAGTCACCAAACACACACTATTGTGGATGCC
AAGAAGTGCTTGCTAACAGGAGCCCGATATAGCTGTCTCCTGAGAGGCTCTGCCAGAGCCTGACATATACAGAGGCGGATGCTCACA
GCCAACCATTGAACTGATCACGGGGTCCCCAATAGAGGAGTTTAAGAGAAAGGACTGAAGGAGCTGAAGGGGTTTGCAACCCCATAG
GAAGAACAACAGTATCAACCAACAAGACCCCCCTCCCCCAGAACTCCCAGGGACTARACCACCAACCAAAGAGTTCACATGGAGGGA
CCCATGECTCCAGCCACATATGTAGCAGAGGATGGCCTTGTAGGGCATCAATGGGAGAAGAGGCCCTTGGTCCTGTGAGGGCTCAAT
GCCCCAGTGTAAGGGAATGCAAGGGTGGEGAGCGCAGGAGTGEGCTAGGTGEGTCGAGGGCACACCCTCATAGAAGCAGGAGGAAGGGAG
ATGGAATGGGGEGETGTCTTCTGGGGGGAATTGCGGAAAGEGGGATAACATTTGAAATCTAAATAAATAAAATAGCCAATTAAAAARARG
AGAGAGTCTCTCTACAAGCTAGTCTCGTTAGGGTAGGAGATCTCTGTAGGTAAGCAGTCTCTGGGCGTTTACAAGGAGTCTCTGAAT
ATAAACATTTGAGAGGAAGAAGATAGGGTCACTGGGTTTTGCACCTATGGCTCAATCGTTCATARAACACTCCTAGTTGAGCCAGAGG
AAGACGGTTTTAACAATCCAAAGCCTGACCCATGTCATCAACAGCCATACATTCAGCACTTCACTAACTCAAGGTTTCCTCTGCTCC
CTACAGAAAGGGGAGGAGGAAGGAGCTTAAAGGGAAGAGAAATAGAAAGTGTAAATACTGAAAGCAGAGAGGGGACTATTGGGGGAG
GTGGGECTAGCAGGTGAGGGAGCGAGGCATGGAAGGGCAGTGGGCAGCGAATGAGAACAAAGTATAATAAGTTAATGCGTGAAAGTG
TCACAGCAAAACCCATTACTCTGTACACTGACCAAAATAATAATAACTTGAACAARATATTAACTGTTGGACCCTAGTCTCACTGGTA
GAAAACCATCCATGGAATATTGATTGCCTTGTTTATGCTCCCTCTTTAACTCCAATTCCACATTCTGATGTTGCCTACATAATTGCT
ACTCTCCTCAGCAGATTGCAAGCAGCCATGTCTTCTCAACCCTATTTAAAGTGACACTGACTAATTTCCCACAAGTCCTTGGACCTC
TCAGAGGGAACTATTAAGAGATGETCTGCCACAGGTAGCATCTCTCCTCTCCATACCACTGTCTGCGTGATTATTGTAGCCTGTGGC
TGCATCTTACTTGCTTCTGGCTCTGGGECAGCTTTTGGCCAACCACAGCCCTCTCCTTTTATACTCAGAGGCAGAGGATCAGAGAGT
TTTGTTGTGAGATAGTGTCTGCTAGTAATATCAGAAGCTATACTCACACAGTCTTACCCACGTGACTGCCCAAACATGCGCTGAACA
AGGACAATAACAGGCATACCAAAGTGGACAGGGAAAGCCCAGGAGGCCATAGCCCTACACAAAGGACTCAGACAACGAAGGAATGCT
GACTATAAGAGAAACAGTCTGCTCCAGGGAAGAACACAGCAATGGTTAGTCAATGCCAAGGAAAACATGCATACGAGTAACATTGTA
CAGACTGAGGAATATCTACGTATAGGCATATACATAACGTGCTTGTAATAGCAATGAAAAGAGGACATGAATTTGGAAGGAGGAGTA
TATGGTACTGTTTGAAAGGAGGAACAATAGAAAGAAATGTTGTAATTATGTTATAATCTCAAAATAAGAGCAATAACTTTAAARAAA
ATTCTAATCATAACCCAAAGGATGAGGTAGGAATTGTAAATCCATGAATGTGCAGCATTGTTCCCACCTTTCTCTCAGGTGCAAGCC
TCTTGCTGAGTTCTCTCAGGTTCGAGCCTCTTGGTGCCCCATGGCAGAAGTAACTGCTTTACAGTTGACTCTTCAGAAGATAAAAGG
CCCAGTTTCTTGTGTTTTCCAGCTTCTCTGCTATAAATATCACCACCGTAGCTGATTGCAAACTATCAGCATTATAACTGAACACAG
AGTTTGGAAGCGACCACATAGATCTAGCTCTTAGCCTGTTCCAGCTGGCCCCGGCACATGGCAGCCAGCAAATGCTAATGTTTAAAT
GTGGAGAGTAGTTATTTTCTTTTAATTTTTGAGACTGTCTCACTGTGTAGCCCTGGCTGGTCTGGACCTCACTATGTARACAAGGCT
GGCTTCAAACCCAAGTTCTGGGATTAAAGGTACCTGGCTTATAAGGTACACTCTTTGTATACCATGGACCCTAACTAACTGCCCCTA
TTTTTTAAAATATGTATTTTTTTTTAGAATTTCGCACATGGATTTAATGCATCTTCATTATATTCCCCTCTTTCCTGATCCACACCC
CCTCCCCCACCACCCCAACTCCATTTCCTCTTTTATTACACTCACTGAGTCCAGTTTGTACTGCATATACACTCACGGATGTGAGAC
CGTCCACTGAGGCCTGGTCATGCTACCGGAGTCCACACAGGATGCCTTAAARGAAAGCGGACCCTCCCTCCCCAGCAGCTCTCACCTC
TCAGCTAGGAGTGCAGGCTCAAGATCCCCTCCCTACTCTGTGCTGGATAGTTCACTGGCTTGEGTCTCGTGCAGGTCTCGTGTAGCCA
CAATAGCTGCTATGTGTTCATGTATGCAGTAGTCCCTCCCGCTGTGTTCAGAAGACATTGCTTTCCTCTGCTCCTCCTTGACTGATG
GCTCTTACGATCTTTCTGCTCTCTCTTCTACAATGACTCTGGAGCCTTGGGGETGGGAGTGGACGACGTCTCAGTTGCTGAACACCC
AACAGACACTTATCCCTGCACTTCAGTTGTGAGGTTCTGCATTAAGCACTGGTCACTGCATCGTGAAACTTCTCTGGTGAGGTTTAA
GAGATGCTCTGATCTATCGATATGGAGCTATGGATTTAGAGCCTGTCCCTATTTTATAGGAGGAAGTGGCCATCTGCTCTARAGCAG
AAGGGAAAACATGCAAAGAGAGTACGTTGCTCTCCGGCACAGCAGCACCATTGTGGAAGTCACAAGAATAATTTTAAGTATGATTTC
TACCAGAAACTCTTTAACTTCCTTTCAATGGCCTTAAGAAAGAATTAGGAACTACTCATGTAGTCCCGCAGGGTGGGGCTGAGGTTA
GGGTTACAATATTATAATGAAAGACCTTTCTAACACAATGTTTTCTCCTTTGCTGTCCCACACGTTACCGATGTTCTCAAATATCTG
TCCCCTGAGTGTAATCTAAAGCCACTCGGGATCCAGATAAAGTAATCCATTTCCCACTCTTACTACTAAACTGTATAATCCTAAACA
GATCTGTGACCACCAATGATTCTGGCAAATGAAGGCTTCCCTGAAGATCTGCTGGGCAGATGAAGTAAACGGGTTGTARAAGCAGCT
TCCACTTCCAGGAACAGATGTGCTGAGCCACAGGCATGCAATATTGCCACCTTGTGGCTTCTCACAGAATTGCCCAAAAGGCARACA
TTCCTTGGAGEGTCCAAAAGGAACCTTACTAGGCGTGTGCGGAGTGCAGTCTAGAGTTGTGATGAGATCCAGAGCTATGATTATGAGA
AGCCAGTCGGTATCACAGGAAGAGACTGGCCTCTACCAACCACCATAAAACTGATTTGGGGAGTTGTTGTTTTGTTTGGACAATTAT
CAGCTCTTTGGCCCCCAAAGACAAAATTATCTAAATATACATTTTACAGTTGAAAGGAGAAGATAACAGTTCCTACAGTTTGTTCAA
ACACTCGTGATTATCGGCTGCCCTTCATATTGTTCTTGCCCCTCTTTCCTATTCCAGATTCCCAAGAATAGAATGTGCCTGACTCCC
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ACAGTACCCTATAGATCTGGCCAATCATCTCAGTTTTCAGTGGAGCCATGGAAATGCTCCCAATACCCTCCATCTCTTAGAAGAACA
ATCTCAGGTTCCAATCTCGTCCCCGGTGCTTCAGATCCAAACCTCCAAAATTTCACATTATTTAGTAACAGATTTGGTGGCACGCTC
CTGACAAACTCAAGTCAAGAACCCCCGAGGAARATGGCAGACTAGAAGACGTTTCTACGCCACCCTTTGAATGAGAAGAGCCACAAT
AAGAAAAATAGACACTTCTGAAGAGAAAGAAAGAAGAAACGTTTTAAAATGCACCAAAATAGTGTTAAAATACCTGGARAGTGGGGA
GGAAAGACAGGTAACGCATGAGAAACAGCCAACGTAAACACAGACCAGCAGCATGGCTGTGATGTGGACAGGGTGAACAGACTTCTC
ATAAGCTAAAGGAAGCTGCCCTGETGAGAGAAAACTGGCCGTCCTGCCCTCAGAGCARGTCCTCAGCCCTCACAAGCCTGAARACCA
GTGGCAGCTTTTGTGAGACAACCATTCCTCCGGCACTGAAAGAGGAAGCACACCCAGCAGCTGCGTGCGCCTCAGAGCGGAAGTGAC
CCGETTTGAATGAGAAGGTCTCCCACAGGCATGTGGATTTGAACTCTTGGACCCCAGATGCTAGCACATTTGGAGAGGTTATAGAAC
CGCTAAGGTATGGAACCTTGCTGGAGAAAGCGTGCCCCTGGAGATAGGCTTCGTTAAGAGTGTAGCCTGCTTCTAGTTTACCCTCAG
CTTTCTGTTTGAGGTTGAGGATTCAATCACCCCCGCTTCCTGTTCTGGCCCCTCAGCCTGCGGTGGACTCTGCCTTTGGAACCAGAA
GCCAGAATCGGCATGTTGTTCCTAAGTGGCTGCTGACTGGCCATGCCATTTTCCTCACAGCAACAGAAAAATGTCTGATCCAGACGT
TGGTACAAAAGAGTGGGTACGG

MOUSE mRNA SEQUENCE : mR27-007.1 (Seqg ID No: 12)
CAGATTTCTCCTTGGAGCTGTGAGTGACTACCATTGCGAGCAAGAGCAAGAGGAAAGCACTACCTGTGAGCAGATGTCTGGTTCATT
CTCACCCTGTGTGGTGTTCACACAGATGTGGCTGACTCTACTGGTTGTGACTCCTGTCAATGGACAGCATGATTTTCTGGTGCTGCA
AGCTCCACCTGCTGTGTTTGAAGGAGACTCTGTECTTCTGAGGTGCTACGCAAAGAAAGGCATAGAAGCAGAGACCCTGACATTTTA
CAAGGATGGTAAAGCTCTGACATTACATCATCAAAGTGAGCTCTCTATTCATCATGCAAATCTGAAGGACAACGGTCAATACAAATG
CACTTCGAAGAAGAAGTGGTCTTTTGGGTCCCTCTATACTTCCAATACGGTCGGAGTTCAAGTCCAAGAGTTGTTCCCACGGCCTGT
GCTGAGAGCCAGACCCTCCCATCCCATAGATGGAAGTCCAGTGACCCTGACGTGTCAGACCCAGCTCTCTGCACAGAAGTCAGATGC
CCGGCTCCAGTTCTGTTTCTTCAGAAACCTCCAGCTTCTGGGGTCAGGCTGCAGCCGCTCCTCAGAGTTTCACATTCCTGCCATATG
GACTGAAGAGTCAAGGAGATACCAGTGCAAGGCAGAAACAGTGAATTCCCAAGTTAGAAAACAAAGTACAGCGTTCATAATCCCAGT
GCAGAGAGCTTCTGCGAGATTCCAAACACACATCATCCCAGCCTCAAAGTTGGTGTTTGAAGGGCAGTTGCTGTTACTCAACTGCTC
AGTAAAAGGAGTCCCAGGACCCCTCAAATTCTCCTGGTATAAAAAGGACATGCTGAATGAAGAAACAAAGATTCTTAAGTCCTCCAR
CGCAGAATTCAAGATCTCCCAGGTGAACATCAGTGACGCAGGGGAGTATCACTGTGAAGCTACCAACAGCCGCCGAAGCTTTGTCAG
CAGGGCATTTCCCATCACCATAAARAGTCCCAGTATCTCAACCAGTTCTCACCCTAAGCACAGGCAAGACCCAGGCCCTTGAGGGAGA
CTTGATGACACTTCATTGTCAATCCCAGAGGGGCTCTCCATGTATCCTGTATGAATTCTTCTATGAGAATGTCTCCCTGGGGAATAG
CTCTATACTCTCTGGAGGAGGAGCATACTTCAATTTCTCTATGAGCACAGAGCGATCTGGAAACTACTACTGCACAGCAGACAATGG
CCTGGGAGCCCAGTGCAGTGAAGCTATAAGGATCTCTATCTTTGACATGACAAAGAACAGAAGTGTTCCTATGGCTGCCGGAATCAC
TGTGGGACTGCTCATCATGGCTGTTGGAGTGTTTCTGTTTTATTGCTGGTTCTCTAGAAAAGCAGGAGGAAAGCCTACCTCTGATGA
CTCCAGAAACCCTTCAGATTCAGAACCCCAGGAGCCCACCTATTACAACGTACCAGCCTGTATAGAACTGCAGCCAGTGTACAGCAA
TGAGCCTGAGGAARAACGTGATTTACACAGAAGTACGGAGAACTCAACCAAGACAGAARACATGCAGATCAGGAGTCTGAAAGCCCAAG
ATCAAGGTGCCAGATGGCTGAGAAAAAGTAGGATATGTCTCCTCCAAGATTCCCAAGAATAGAATGTGCCTGACTCCCACAGTACCC
TATAGATCTGGCCAATCATCTCAGTTTTCAGTGGAGCCATGGAAATGCTCCCAATACCCTCCATCTCTTAGAAGAACAATCTCAGGT
TCCAATCTCGTCCCCGGTGCTTCAGATCCAAACCTCCAAAATTTCACATTATTTAGTAACAGATTTGGTGGCACGCTCCTGACAAAC
TCAAGTCAAGAACCCCCGAGGAAAATGGCAGACTAGAAGACGTTTCTACGCCACCCTTTGAATGAGAAGAGCCACAATAAGAAAAAT
AGACACTTCTGAAGAGAAAGAAAGAAGAAACGTTTTAAAATGCACCAAAATAGTGTTAAAATACCTGGAAAGTGGGGAGGAAAGACA
GGTAACGCATGAGAAACAGCCAACGTAAACACAGACCAGCAGCATGGCTGTGATGTGGACAGGGTGAACAGACTTCTCATAAGCTAA
AGGAAGCTGCCCTGGTGAGAGAARACTGECCETCCTGCCCTCAGAGCAAGTCCTCAGCCCTCACAAGCCTGAAAACCAGTGGCAGCT
TTTGTGAGACAACCATTCCTCCGGCACTGAAAGAGGAAGCACACCCAGCAGCTGCGTGCGCCTCAGAGCGGAAGTGACCCGGTTTGA
ATGAGAAGGTCTCCCACAGGCATGTGCGATTTGAACTCTTGGACCCCAGATGCTAGCACATTTGGAGAGGTTATAGAACCGCTAAGGT
ATGGAACCTTGCTGGAGAAAGCGTGCCCCTEGGAGATAGGCTTCGTTAAGAGTGTAGCCTGCTTCTAGTTTACCCTCAGCTTTCTGTT
TGAGGTTGAGGATTCAATCACCCCCGCTTCCTGTTCTGGCCCCTCAGCCTGCGETGGACTCTGCCTTTGGAACCAGAAGCCAGAATC
GGCATGTTGETTCCTAAGTGGCTGCTGACTGGCCATGCCATTTTCCTCACAGCAACAGAAAAATGTCTGATCCAGACGTTGGTACAAA
AGAGTGGGTACGG

MOUSE PROTEIN SEQUENCE : mP27-007.1 (Seq ID No: 13)
MSGSFSPCVVFTOMWLTLLVVTPVNGQOHDFLVLOAPPAVFEGDSVVLRCYAKKGIEAETLTFYKDGKALTLHHQSELSTHHANLKDN
GOYKCTSKKKWSFGSLYTSNTVGVQVQELFPRPVLRARPSHPIDGSPVTLTCQTQLSAQKSDARLOFCFFRNLOLLGSGCSRSSEFH
IPATIWTEESRRYQCKAETVNSQVRKQSTAFIIPVQRASARFQTHII PASKLVFEGQLLLLNCSVKGVPGPLKF SWYKKDMLNEETKT
LKSSNAEFKISQVNISDAGEYHCEATNSRRSFVSRAFPITIKVPVSQPVLTLSTGKTQALEGDLMTLHCQSQRGSPCILYEFFYENV
SLGNSSILSGGGAYFNF SMSTERSGNYYCTADNGLGAQCSEATIRISIFDMTKNRSVPMAAGITVGLLIMAVGVFLFYCWF SRKAGGK
PTSDDSRNPSDSEPQEPTYYNVPACIELQPVY SNEPEENVIYTEVRRTQPROKHADQESESPRSRCOMAEKK *

MOUSE PANTHER CLASSIFICATIONS
FAMILY (SUBFAMILY)
CARCINOEMBRYONIC ANTIGEN(FC RECEPTOR-LIKE PROTEIN)
BIOLOGICAL PROCESS
Biological process unclassified(2.99.00.00.00)
MOLECULAR FUNCTIONS
Cell adhesion molecule(1.05.00.00.00) > CAM family adhesion
molecule(1.05.01.00.00)

MOUSE GENE ONTOLOGY
BIOLOGICAL PROCESS
phagocytosis > phagocytosis, engulfment
MOLECULAR FUNCTION
GO molecular function > cell adhesion
CELL COMPONENT
cell > membrane fraction
MOUSE PROTEIN DOMAINS (INTERPRO SIGNATURES)
TPRO03598 (IGc2)
TPR0O03599 (IG)
IPR003006 {ig)

MOUSE mRNA SEQUENCE : mR27-007.2 (Seq ID No: 14)
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CAAGTTACACTCAACTGTTTTAGAAGAGCAGTTCCCCAGATTTCTCCTTGGAGCTGTGAGTGACTACCATTGCGAGCAAGAGCAAGA
GGAAAGCACTACCTGTGAGCAGATGTCTGGTTCATTCTCACCCTGTGTGGTGTTCACACAGATGTGGCTGACTCTACTGGTTGTGAC
TCCTGTCAATGGACAGCATGAAGCTGCACAGCAGTCTGTGGTTTCCCTTCAGCCTCCATGGACCACTTTCTTTCGAGGAGAGGTCGT
CACACTGACTTGTTATAGATTCGGCTTCTCCGTACCCCAGAAAACAAAATGGTACCAGAAAAGAAAAACAGTGAAGCAAACCCCAGG
TGCTTTGGTAATTAAAGCACATACCTTAAAGGTCCATGAGTCCGGAGAGTATTGGTGCCAAGCCGACAGCTTACTTCCGAGCATGCA
CGTGAACGTAGAGTTTTCTGAAGATTTTCTGGTGCTGCAAGCTCCACCTGCTGTGTTTGAAGGAGACTCTGTGGTTCTGAGGTGCTA
CGCAAAGAAAGGCATAGAAGCAGAGACCCTGACATTTTACAAGGATGGTAAAGCTCTGACATTACATCATCARAGTGAGCTCTCTAT
TCATCATGCAAATCTGAAGGACAACGGTCAATACAAATGCACTTCGAAGAAGAAGTGGTCTTTTGGGTCCCTCTATACTTCCAATAC
GGTCGGAGTTCAAGTCCAAGTCCCAGTATCTCAACCAGTTCTCACCCTAAGCACAGGCAAGACCCAGGCCCTTGAGGGAGACTTGAT
GACACTTCATTGTCAATCCCAGAGGGGCTCTCCATGTATCCTGTATGAATTCTTCTATGAGAATGTCTCCCTGGGGAATAGCTCTAT
ACTCTCTGGAGGAGGAGCATACTTCAATTTCTCTATGAGCACAGAGCGATCTGGAAACTACTACTGCACAGCAGACAATGGCCTGGG
AGCCCAGTGCAGTGAAGCTATAAGGATCTCTATCTTTG

MOUSE PROTEIN SEQUENCE : mP27-007.2 (Seqg ID No: 15)
MSGSFSPCVVFTOQMWLTLLVVTPVNGQHEAAQQSVVSLOPPWTTFFRGEVVTLTCYRFGF SVPQRTKWYQKRKTVKQTPGALVIKAH
TLKVHESGEYWCQADSLLPSMHVNVEFSEDFLVLQAPPAVFEGDSVVLRCYAKKGIEAETLTFYKDGKALTLHHQSELSIHHANLKD
NGQYKCTSKKKWSFGSLYTSNTVGVQVQVPVSQPVLTLSTGKTQALEGDLMTLHCQSQRGSPCILYEFFYENVSLGNSSILSGGGAY
FNF SMSTERSGNYYCTADNGLGAQCSEAIRISIFX

MOUSE PANTHER CLASSIFICATIONS
FAMILY (SUBFAMILY)
CARCINOEMBRYONIC ANTIGEN(gb def: immunoglobulin superfamily receptor
translocation associated 2 [homo sapiens])
BIOLOGICAL PROCESS
Biological process unclassified(2.99.00.00.00)
MOLECULAR FUNCTIONS
Cell adhesion molecule(l1.05.00.00.00) > CAM family adhesion
molecule(1.05.01.00.00)

MOUSE GENE ONTOLOGY
BIOLOGICAL PROCESS
phagocytosis > phagocytosis, engulfment
MOLECULAR FUNCTION
GO0 molecular function > cell adhesion
CELL COMPONENT
cell > membrane fraction
MOUSE PROTEIN DOMAINS (INTERPRO SIGNATURES)
IPR003598 (IGc2) :
IPRO03599 (IG) .
TPRO03006 {ig)

HUMAN GENOMIC SEQUENCE : hD27-007 (Seqg ID No: 16)

AATTCACTAATGCATTCTGCTCTTTTTGAGAGCACAGCTTCTCAGATGTGCTCCTTGGAGCTGGTGTGCAGTGTCCTGACTGTAAGA
TCAAGTCCAAACCTGTTTTGGAATTGAGGAAACTTCTCTTTTGATCTCAGCCCTTGGTGGTCCAGGTCTTCATGCTGCTGTGGGTGA
TATTACTGGTCCTGGETGAGTAAAAGGGCTCACCATGGGCCCTGGETGGGATCGGGACAGCTTCTCTCTCCACCGCAGGCCTGGTCC
TTTCTTGEGGCTCAGCCCCTGCTCGAGAGACTCTCTCCTACATTAGGAGACTGTATTTTTGAACTTTACTCTGTAGCTCAGGGCTTTC
TCTTGAGGCTGAAGAAAATGGCCACAGCTGGAAGGAATTTTCAATCTTACAGAGTAGGAAACCACAATAACCACAACAATTAAAATT
TCATTTATTTTTTTCTTTAAAAAGTACTTCTTAAAGTCCAGAGAATGTTTCATGTTTGTTTGTTCATATTGTCTTACTCATAGAAGA
GCCCACTCTCCTCTCTGCAGAGGAGATGTATTTATTCCTTGTATGACAAGGCCAGATCCTGGTCCCCAGCATAAGAGGCAAGGTTTC
TAACGGGAAAGACAGGTCTTTCTCTTGTACATAATTGCAAACCACTGCAGCAATTGGCTGATTAAGAACATGGGGTGGAGGAGGTCG
CAGAGGCGTAGGTGGACAAAGCAAGGATAAATCTAAAGCATATGACTTTCTCTTTGTCCCTGTGGGTGTACGTAAGTCTCTATCAAC
TCATATGTGCGAACTGGTTGATTTTTACTAAAGGTTAAATATTATAATTAAATATGTTTATTTATTTGTTCAGCAAATGTGTTTAGT
AATATCTATGCACAGGTGCTGAGCAATTAGAGTCCATAGGAGACACTACGTCTATGTTCTGGAAAGTCATGACATAGAAGGGCTCCC
AGCAAGGCCAATGTACTTTCAAGCAGCTATGCAACAAGCTCCCAGTTAAATAATTGTCCAGGCAAAGTTACCAATGAATGCTGTAGG
CAGATAATAAACTGTATTCAAAATAGCTAGTAAAGACTTCATGAAACTTAGAGCTGAGTAGGAGCTAGAGGAGCAGAAATGGAGCAG
GCGTGATATAARGAAAAGAGGACCTCACAGTTGGAAGGTGCATGGACTATAATTCCTGAAGTAGGAATACATCTCAGTGTGGCCCCAC
ACAATGTGGGTAATCGCCAGGTCCTGAGCATGAGAGGGCAAAGTTTATAACATGGGCTCTGGGGTCAAACAGGATCTAGGTTCAAAC
TTCATCTTGCCACCTACTGGCTACCAGATTCCTGGTCTACAAAATGCAGTTAATCCTAGTGCTTACCTCACAGGATTATTGACATGG
TTATATGAAATAACCTACGTAAATGCAGACCATATAGAAACCACTCACAAAAATATTAGCTTCATTTAAAACAATGCAAAGATGAAG
GAAGCCAAAATATTCAGGTGAATGGTGAATAATTTGTTGTTCTCAGTAAAACACTTAAGTTTGGATAAGTCTCCAATAGCCTCATGT
GGACAGGGATGATTTGTCTCTCACACACTCCTGGATTTCTATTGCCTTGCTCTGGAGTATGATTGGCATTCCAAAAATCTGTTGAAT
AAATAAATCAACCCATATGCAGAATACCTACTCAATTGATAAACCTGCCAGTTTTGTGTCCTCTCTCTCTTCATTACCCATTTCTCA
AATCTCTATCCTTCTATTCCTATATTATTAACCTAGTTCTTTAATTAATTCATTATACAACACAAATATATTTAGTGAATATTAAAG
GAATATCTTTTATATGCCATTCACCGTTATAGGTCCTGGAGGATATATGGTGAACATAAGGAARAGTCCTAGGTCTCATAGAGCTTGC
ATTATAGAGAAGGGAAAATAAACAAGCAGATAATGAAGATAATTTGGATAAATACTCTGACAAAAATTACACATTACCATCTCTTGG
GCTGAGCATCAGGTCTAAATAATCTGAGCATCAGTTGATTGTTTAAAAATTAGGCATGATGATAATGAGCCCTTGGATTCAATGATC
TCATGAAAAGAGTATAGCCTGGAGTCTGGTGCCCAAGGGAGGCTTAATTCATGTCCATTTCCTTGCCCTGCCTTCTAATCAGTCTCC
CTGCTTCATATTGTCCCATTAARATTCTGTCCACTGACAGAGTGCTCCATCAAAGTCTGAAATTCTAACCTTGTCAATCTCCTCCTTG
AAACCATTCCATGACTCCTTATCACTTTTATAATAAAATTAGAACCACTTACTCAGGCCCTGCATGCTTCTCTGGTCTTATTTCCCC
CAACACTCCCAGTTCCTGAGCACCAATGTCATTTCTCCACTTCTGTGCCCTTTCTACCTTGAAAGGTAGAAATCGCCTCTTACCACA
CACAAATGCTAACATCCACCTGCAGACTCATGTTCTCACTCACAGTTTTGTGAAGTATCATCTCCTTCAGGTACCTTCAAGGATCCA
CCCATCCTGTTCAACACATGTACACACAAACACACACTCTACACACACACATATATCCTACACACTGGGCTAGTGGCCCTTCTGCCC
CCAACATACCCCATGTGTATTTCTGTTATTGCACTTACACCCTGTGTTATATTATTTTAAATCGTGTTTCTGTTTTTCCACTAGTCA
ACTTCTTGATGGCAGATACCATTTTTAAAATTCATTGTAGAAGTCCAAATACCATGCCATATATATATGTATATATATGTATATTTA
TETGTATATATATACATTTGATGAATAATTATTAGAGTTTTTAAATGAATTTTTTAAAGGGACAAGTAATACATGCATGGGTAAARAA
AGGGAATTATCTTCTTAAAACAAAATAATCATGGTTCTGTGCTCATCTCTGGCTCTTATTTTTTTGCAGCTCCTGTCAGTGGACAGT
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TTGGTGAGTTCTCCTGTCTTTGGCTCTTCAGCGTCTCTGGTTAAGAGTGTCTCTTCCTAATAAATAGAAAACATTTGTGATGGCTGC
CTGAGATCTCCAATATCTCCTGTTTTCTTTCCTTTTTTTTATTATACTTTAAGTTTTAGGGTACATGTGCACAACGTGCAGGTTTGT
TATATATGTATACATETGCCATGTTEGGTGCGCTGCACCCACTAACTCGTCATTTAACATTAGGTATATCTCCTAATGCTATCCCTCC
CCCCTCCCCCCACCCCACAACAGGCCCTGGAGTGTGATGTTCCCCTTCCTGTGTCCAAGTGTTCTCATTGTTCAATTCCCACCTATG
AGTGAGAACATGCGGTETTTGETTTTTTGTCCTTGCAATAGTTTGCTGAGAATGACAGTTTCCAGCTTCATCCATGTCCCTACAAAG
GACATGAACTCATCATTTTTTATGGCTGCATAGTATTCCATGGTGTATATGTGCCACATTTCCTTGATCCAGTCTATCATTGTTGGA
CATTTGGGTTGETTCCAAGTCTTTGCTACTGTGAATAGTGCCGCAGTAAACATACGTGTGCATGTGCCTTTATAGCAGCATGATTTG
TAGTCCATTGGTTATATACCTGGTAATGGGATGGCTGEGTCAAATGGTATTTCTGCTTCTAGATCCCTGAGGAATCGCCACACTGAC
TTCCACAATGGTTGAACTAGTTTACACTCCCACCAACAGTGTAAAAGTGTTCCTATTTCTCCACATCCTCTCCAGCACCTGTTGTTT
CCTGACTTTTTAATAATTGCCATTCTAACTGGTGTGATATGEGTATCTCATTGTGGTTTTGATTTGCATTTCTCTGATGGCCAGTGAT
GATGAGCATTTTCTCATGTGTCTTTTGGCTGCATAAATGTCTTCTTTTGAGAAGTGTCTGTTCATATCCTTCACCCACTTTTTGATG
GEGTTGTTTGAATTTTTCTTGTAAATTTGTTTGAGTTCATTGTAGATTCTGCGATATTAGCCCTTTGTCAAATGAGTAGATTGCARAA
CTTTTCTCCCATTCTGTAGGTTGCCTGTTCACTCTGATGGTAGTTTCTTTTGCTGTGCAGAAGTTCTTTAGTTTAATTAGATCCCAT
TTGTCAATTTTGGCTTTTGTTGCCATTGCTTTTGGTGTTTTAGACATGAAGTCCTTGCCCATGCCTATGTCCTGAATGGTATTGCCT
AGGTTTTCTTAAAGACTTAAATGTTAGACCTAAAACAATATCTCCTGTTTTCTTGCTGAGGTCAGCAGGGATTTCAAAGTGATGCCT
GGTTTTTTGGCATCGTCCAAGGGCCAGGATAGCTTCATGGTCACCCTCTGACCCTCCCTGGGGGAAGGGGTGAATGCCCAAGCAGCT
CCCAGCCTTTGCTAAGCCCTGCATTTACTATTATTGCCAACAGACCCCATTTAGCCAGGCAGGACATCTTCAACTCCATGGCAAGTA
TATTGACTCAGGATAGGATCCTCTCAATCAGCGAGCCAGAAAAATACCCTGAAAATATCCCACTGTGCTGATGCCAGCAGGAATGCT
GCATTCTCTACACTTTCGAGTAAAATCCTCCAGGACATCCAATAACTGGGTCCTTACAAAAAAGAAAGGCACAGAAAGGGGAGATGG
GGAGAAGACAAGTTATCTGCATCCCACATTTAATTAGTTCTGGCTCTTACTGCCATTCCTTTGGCTCTGAGTGGATAATTGAGAACC
CATGAACAGCAACAACCCTCTACAACCCCTCTCCTTGTCCAAATCAGTGGCCCCAGCTGTAACTTTGTCCTGGTCACCTCTGGATGT
CAGTGAGTGACTTGTCCCTTCCTTGCTCTGCCACAATTAGCTGTGATGGGATTCTTCTGGGCACTTGAATCATCATCTACAARATGA
AGATATTAGGTAAGTTGAGCTCTCAAGGTTTTCTCAGGGACAAATCTTAAGATAATATGATTTATTCTCTTAGGGAAAGTGCAAAAT
TGTGATTTTAACATAACCTTTGGAGTTTCTTATGAGTGTATGAACATGATGAAATGGCAGCGCAGCATTGATTTTCTCTGGGACCCA
CTTCCATGTAAGGCTACCTAACTGTGATATTTGATGGCGAATCCTGCTGGTGTCACCCTCCTGAAATCATTTTGCTCATTGCCATCC
CCTGGGCAATTTCTCCCTTGGCTGAGGTGAGGGCCACTGGCTGACAGGGAGCTTTGAGCTATCAGTGACCCTCCCAGAGGACCTCTT
TCAGATCCTCCAAACCCAGGTCCTTCAGGCTATGCAGCAGGAGGCCCTGAGGCTGGGTCTGCAGGCGCCTCCACCTCAGACTCCTTT
TCTCTTTCCTCTTCAGCAAGGACACCCAGGCCCATTATTTTCCTCCAGCCTCCATGGACCACAGTCTTCCAAGGAGAGAGAGTGACC
CTCACTTGCAAGGGATTTCGCTTCTACTCACCACAGAAAACAAAATGGTACCATCGGTACCTTGGGAAAGAAATACTAAGAGAAACC
CCAGACAATATCCTTGAGGTTCAGGAATCTGGAGAGTACAGATGCCAGGCCCAGGGCTCCCCTCTCAGTAGCCCTGTGCACTTGGAT
TTTTCTTCAGGTGAGAGAGCGTGAAAGACGCACCAACTTTAGAAATCAATTCAGCCCATGTTTCTCTCTAGCTGTTATTACTGTTTA
CCTCAGACCCTTCATGAGTGGACAATTTTATTTCACACTGTGGTAAGACAAGGAGAGAGTAAAAAGCTCAGAATACAACCAGACAGG
GAATGCGGETTAGCTGCTTAATTTTAAACATTAARATAAATAGAATTTTTACTTGAGTGGATTAATGTCTCTAAACCTGTGGTTCTTA
AAGTTTGATTTGAGTCAGAAAGCCTGGGCAGCTTATCAACCATACAGATACTCAGGACCTACCTATGCTTATTCAATAGAAACCTGT
AGAAGTGGGGTCCAGCAATTTATATTTTTTACAAGCCTCTCCGGTACCAGAAAGTCTGAGGATTAATTTATTTGAGTGGTTCCTGAA
TCTATCTATAGCTTTTTGCTTTGETTTGGTTTGGTTTGETTTGGT T TGGTTTGGTTTGGTTTGGTTTTTTGAGATGGAGTCTCGCTC
TGTCACCCAGGCTGGAGTGCAGTGGCGTTATCTCGGCTCACTGCAACTTCTGTCTCCCGGGTTCAAGCAATTCTCCCACCTCGGTAT
CCCTAGTAAGTAGGACTACAAGAGCCCGCCATCACACCTGGCTAATTTTTGTATTCTTAGCAGAGATGGGATTTCCTCATGCTGCCC
AGGCTAATGTTGAACTCCTGGGCTCAAGTGATCTGCTCACCTAGGCCTCTCARAGCGCTGGGATTACAGGTATGAGCCACTGCACCC
GGCCTCTATGTATAGTTTTAAGTCACATTATTTACT TGGAATAATAAGTGGCAGGAGAATTGTTCATACTTATGGGTAGATAATGCA
TAGGTAGATAAATATACAGAGAAAGAAAGATAAAGGAAGAGACATTTCCTTCCTTGTCCTAAAGCCACCTGTTTTGAAGTTGAAGTT
ACATCATTTTTTAATGTAGTGGAAGCAGTGTACTAGCAAGGAATAAACAAAAATGTTTATACTCTTTGACTTAACAATCCGTCTCTT
AAGAATTTGCCTACTGAAACAATCACAGATGTCCATCCCTGAAAATGGCAGACCTTAACATGGTTTAGAAARAGAATACCTGGCCAG
GCGCGGTGECTTACGCCTGTAATCCCAGCACTTTGGAAGGCCAAGGCGGGTGGATCACGAGGTCAGGAGATTGAGACCATCCTGGCT
AACACTATGAAACCCCGTCTCTACTAAAAATACAAAAAATTAGCCGGGCTTGGTGGCGGGTGCCTGTAGTCCCAGCTACTCGGGAGG
CTGAGGCAGGAGAATGGCATGAACCCGGGAGATGGAGCTTGCAGTGAGCCGAGATAGCACCACTGCAGTCCTGCCTGGGTGAAAGAG
TGAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAAAAAACTCATTAAAGAAATTACATTACTGCCAGTGAAGGAAAACCGCAAACATT
AAAAATCAGGTTCAATAATGATACTAATGATGTAGGAAAGTGTTCATAGCATAGTAAGTGAAAGGAAAGTTATCAAATCTACAAATA
TTAATATTATTCCATAAAAGAAATACGCATGAGCTCCAAGTACTTGAAAGTGGAAGAGAAAACTGGAAAAACATATGCCAAAACATG
GGTGGTGAGATGGTAGETGATTTTACCTACATTTCTGCTTTTCAACTTTTCTTAAGGTGTATGTGTTCATTTTTAAATCAGAARAAA
AGAAATGATAATTATTTTAAGAGTTCTTTTTCCCAACCCATTTTTTTAAAATAAAATCTACTTGGAAAAACAATGAAAAGAAAGGGG
AAACAGTAGGATGAACCAAATAACTCTATTGTGTTTCTCATAGCTTCGCTGATCCTGCAAGCTCCACTTTCTGTGTTTGAAGGAGAC
TCTETGETTCTCGAGGTGCCGGGCAAAGGCGGAAGTAACACTGAATAATACTATTTACAAGAATGATAATGTCCTGGCATTCCTTAAT
AAAAGAACTGACTTCCATATTCCTCATGCATGTCTCAAGGACAATGGTGCATATCGCTGTACTGGATATAAGGAAAGTTGTTGCCCT
GTTTCTTCCAATACAGTCAAAATCCAAGTCCAAGGTAAAGCCTTCATTATTTTGTGAAGTGAGTTGGTCARAAGGAGATTCCTTGGG
GTCATAGAGATAGAACAGGAGGAAAAGGGTGGACTGGAATACCACTAAACCACAGGACACATTCCTGCAAGGAGCAGAGGAAGTATA
GTAGTGTTTTGGGCTGAARGGAAGCTAGGGATCAATGGCATTCCTTTCTTTGCCTGCTTTTGGATGTGCTGCTGCTTGAAGTGTGCTT
TTCTCCAAAGCAGTTCCAGCCTCATTGCTCTGGGACTGTTGTGATTCTTCTCTCTAGAGCCATTTACACGTCCAGTGCTGAGAGCCA
GCTCCTTCCAGCCCATCAGCGGGAACCCAGTEACCCTGACCTGTGAGACCCAGCTCTCTCTAGAGAGGTCAGATGTCCCGCTCCGGT
TCCGCTTCTTCAGAGATGACCAGACCCTGGGATTAGGCTGGAGTCTCTCCCCGAATTTCCAGATTACTGCCATGTGGAGTAAAGATT
CAGGGTTCTACTGGTGTAAGGCAGCAACAATGCCTCACAGCGTCATATCTGACAGCCCGAGATCCTGGATACAGGTGCAGAGTAAGT
GTTGGTGGAACCTGAGATTTGCTGCAGAGAGGGCTGGAAAAGTGGCGACAGGGCTGCATATCAGCGTGGGTCACCAGTCTCTGTAGAA
AAAACTCGTACCTGTGAGAATGGGAGTTGTGCAAGCARAGAGACCTCTACTCTTGTGAACATCTTAGAAGAGCTTAGACCCAGGAAA
ATCCAAGAAAAGAAAGGTCTAATTTTTTTTCTTTCAATGCCATTAAATACAATTCTTTCTTTTCTCTCGCAGGGTTCTCTTCCCTGA
CATCATTTTTTTTTCTTCTAGGCCCATAGGGATAAGCCATGGGCTGTGGCATAGCTCTCTGACTCTGGGGTACAGAGGTATCTGTTG
TCCCAATTAACATTACTTATTGACAATAACCAAAGTGAAAATTTCTGTAGGATACAAAGACAGGTTGCAACATTATAGTTACTCCAA
ATATGTGACTCTGGAGGTTTACCATTCCCTAGTTATGAGTACAAATATGCACCCCAGATTACATCACCTCCCTTACTAGTATACAGC
ACCATCCTTCCTTCAAAGCTATTATGGTAGTTACAGTGATGAGGGARAARACAGCTTCTGTAGAGCCCTGTGTCATCCCTCCACTCAT
GGCAAACTCCGGGCTCACTTATAAGGAGGCAAGGTGATCATCACCAGACTAGGAGTCAGGACACCAACTCTGGCCCTGGCTGGCCCT
GAAAACAGCCTACACAGGCAGGTCTCCTAGTCTCTCCTTGACTCAGTTTTCTCACCTGTAAATAARGAAGGTCAGTCTGGGCCAAGG
GAGAGAGTAGGAGCAGAAGAAAAAGCTCTAGAAGACTATGCTAATCTTTAAGGAAAAACTAGCAATGGCARATAAATCCCTGAGGCC
AATGCAAGTGAAGGAGAAATAAACAGGGATAGGAAAGAAGACTCAGAATAATTGGGCACTTCAGGTGCAACATTCCATAGTCATAGG
GCAGAAGGAAGGAGCAAGAAGCAGGTGCAGGTAAGGGTGTGTGGTTCTGATCGGCAGCAAGTTAAGGGTGGAGACTGGAGACTGGGCA
TTTGCACTGGCCATGCCTTGTAATCTACAGTAAGAGGCAAAAGCAATTCTTGACTAATTTTTTCTCTTGCTCAGTCCCTGCATCTCA
TCCTGTCCTCACTCTCAGCCCTGAAAAGGCTCTGAATTTTGAGGGAACCAAGGTGACACTTCACTGTGAAACCCAGGAAGATTCTCT
GCGCACTTTGTACAGGTTTTATCATGAGGGTGTCCCCCTGAGGCACAAGTCAGTCCGCTGTGAAAGGGGAGCATCCATCAGCTTCTC
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ACTGACTACAGAGAATTCAGGGAACTACTACTGCACAGCTGACAATGGCCTTGGCGCCAAGCCCAGTAAGGCTGTGAGCCTCTCAGT
CACTGGTAAGCCCTGCATTCCTGCCAATCACCCACCCCTGGCCAAGAGTCCTGCCTCACCCTGCCCTTCGGAAGTCAGCATATACCT
TCCAGTATCCTCAGTTTCTTTCTTGGGAAAACCTAATGTCCTCCTCCACTCTCCGEGCTCACTGARCCAGCTGTCTGCCTCTTGAGTC
TCGTTGCATTGCAGTCTAGGTGCCCTCATACCCCTGCCTGATGGTGCAGTGGCTTTCTATCCCCTGGTTCCCAATTTCTGAGAAGCC
AAGTGCTTTTCTTGTGCTTTCCACTTGTCCTGTGGCTCCCCAGATGACTGATTTTCATTCACTATATTATTCTCAGTAGACACAGAC
TCAATTTCCAGGAGCACAGAGGTATCTCCTGTTCTGTTAATATCAGACATTAATCAATAAACCAAAGGCAAAGACATGTAAGACACA
AAGACAAGTCGCTGGATCATAGTTAACCCAGCATGTCCTTCTTGCTCAAGCCTTTTTTAGAGTTGATGGGCAGTAGGTAAGAAAGGC
ACGGGCAATGGTCGECTGEGECECAGGCCAGGAGATAGCTTCACCTCTACTTGCTTGGCTTAATGCCCTCAGAGCTATTCAGGTAGCT
GCCAAATAGTTATGACATCAAAAAGGTTTCCTTTGAGCTTTGGATCTCAGTTTCGAACCATCCATGCATGGCTGAATGCCAGGTCCA
ATGTTGAAGGAGACAGTETGATTTGGGTCTATACTGGTGACAGAGAGTCCAGTCTTGGTTGGTCCTGGAAGCGGCATCAGTTTCCTT
TCCTGTAAAACAATAATACCAGCTTGGAAGACAAGCAAGAATCCAGTCCCTCCCACATGGATGTGTGAGATTATARAGGAGAGGACC
AGGGAACCCAGCGGGAGACATCAAATGACGTAGAAAGAGAACAGTGTCCCTGACATTCAGTGGCCCAAAGAAAGTGGAGACAGTGAC
ATCATGATCAAACATGCTCAGAGATGTTTAAAGTCCTATTCAATGACTCACTTCTTCACCTAATAAATGCTGATTGCATATATTCCA
TGGACCAGACTGTACTGACATCTAAAGATGCATCTACGACTACACTAACCTGGCCTTCCCCACACAGTTCGTAGGGGCTAATAGCAA
ATGCAGTCAAGTAAGAGATTAAACATCAACCTGAGGATAGAAGCACCTGGTGGCTGCAGGAGCAGATGGAARAGGCATGCCAATCTGA
GTTCCGAAGTGAGAAAAAATTTCTTGGAAGAACTCATGTGTGAGTTGAGACCTGAGGATGAGTGGGAACAT TTCAGGAGAAGAGGAT
TGTCCTGAGGCAGCCAAGCGCATGTTCCAGGAACTGGAGGGGCAGTCGGTTCTTGACGACTGCAGCACAGACTGAACAGTGGAGARAG
GTAGGATAAGGTTGCGAGAGGAAGGTATGTTTAGACCATATTTAGAAGCAGAGTAAGGGCTTGGGCCATATTTTGCAGGGCAATCTGG
GCTCCATGAATGCTTTAAATCTTGGGGAAAACCACTCCAGCAGCACAGTGAGAAATGAGTCATAGAGCAGCCAGTTTGGGGGGCAGC
CAGGAGTAAAAGAGAGGGTTCATCAAGAGAGCGTCCAGTTGGAGCAAACCCCAGGCCAGTCCCAGTAGAGGAGT TGGGACTTGAGAA
GGAAGGACTCCGGTTGAAGCAAGAGGCACTGTGAGAGTGTGCCCCAATGTCACCAAGGGCATAATGTGTTCTAAGCAGAAGAGAGGG
AGCTGETTTGGATAAGGCAAAGCTAAGAGATGATGACAGATAAAAACTGAGTCACATCCAGTGAATTTAGCCACARAGTACTCTTTG
GCAGAAGACAGACTAGAATCAGAATACCTGGGTTTGACTGCTGCCTCTTCACTTACTAGCTGTGTGACTCACCCACTCGGGGCCTCA
GCATGTTCATCTGTGAAAGAGGGGCAACAATAATACCCACCTCAATGAATTGCTTAGATGATTAAATTAGAGTCTCTCTATATATCG
ATATTTACAAATTACATCCAACAAATATACAAACACCAGAACTTACTTAAAGACACTATAATGTCATTATAACAAACATCTATTTTA
TTATTTTTATCTTTATCATCATAATTATATTCAGAAACATGAAAATCCACTTTAGTAGATTGTTGGGGATTAAAACCAAGTTGTAAT
GGACAAAACATGCATATGAGATATGAGATAAAGAAGTAGAGATGTTAAAGGTAGGTCACTTCTTCCAGAAGACTGACTACAGAAAGE
TGGAGAAACCGACTGTGAGGAACTGCAAATGCAAATAGGGTTGTTTTTCTATTGTCTGATGGTTTTTTTTTTTTTTAAACATGGAGA
GGGTTAAACACATGCAAATGGTGTTTGCAAGAAGCCAGTAGAGGTAAAAACCTTTTATCTAGGACAGAGGCAGGTGAGCACAGGATG
AAAAGACAGAAGAAAATCCCCCCAGGCAGGCCAAGGAGGGCTCCTCCATAGCCTCAGGGCCCAGGTCAGAGTGAGGAGCTGATGCAG
GTAAGGGTGTGGTTCTCGCTGCGTGGAAAGACAAGGGAATTCTTTGAGAGCAACATCTCTGCACAACAGAGGCAGGTCCTACAACAAGG
GGAGCTGGGAGAGGAGAAAAGACAAGAGGTCTGGTGGAAAAGCGAAARAGACAGGGAATGACTAGGATGGAGGACAGGAGAGCTGGTGA
GAGTAGCCTGGGAAGTGGCTGGETCACCCTGCAGGTGGGTAGAGCCTGTGGACTGGAGACTGAACAACTGCACTGGTGAAACATTGA
ATCTGTGAACCAAAAACTATCTGAGACAGGTCTCAATCAATTTGGATAGTATATTTTGCCATGGCTAAAGACATGTGCCCCAGATTC
AGCTCCCTGCCTTCTCCAAAGATGATTTTGAGGGTTTCAATATTTAAAGGTGAAAGGGAAGATATGGAGAAAAAGGAAGAAATTTTT
TTAAAAGTATGTGTAAATAACAGACAAACAGTTGCATTCTTTTGAGTCTTTGATCAACCTTTAGCAGAATACACAATTTACATGTGA
GAGAGGGGCAGAGGAATAGTCACTTCTGTCTTCCTTTAGCCCAGTGAGTCTGCATTTTTAAGTCAGGGAAATAATCAGATATGCATT
TGTCTCCTGTAAGCAGCAATGACTTAAAGTTCTGTCTTTTGTCCTGCACTTGTGAAAATCAGCTATCAATTTACACTGTTAGGGTAA
AACAGAACCATTTAAAACAGAACCATTTTAGGGTAAAGATCTTGGGGCCCACAAATAATATTTCAGTGGACAAATTTTGAGGGAGGT
ATGTAGCTTTTAGAAAAGTCTTTGAAGTTATCTTATTAAGGAATAAAATAAAAAGCAGGTTTGCCTGAAATAGTTCCCAGCTTGACT
TTTCCCTTTGGCTTAGTGATTTGGGGTTCCCAAGATTTATTTTCCTTTTATGAAAACTACAGCAGGAGGCAGARACAAATCTTGACT
AATTTTTTCTCTCTCTCAGTTCCCGTGTCTCATCCTGTCCTCAACCTCAGCTCTCCTGAGGACCTGATTTTTGAGGGAGCCAAGGTG
ACACTTCACTGTGAAGCCCAGAGAGGTTCACTCCCCATCCTGTACCAGTTTCATCATGAGGATGCTGCCCTGGAGCGTAGGTCGGCC
AACTCTGCAGGAGGAGTGGCCATCAGCTTCTCTCTGACTGCAGAGCATTCAGGGAACTACTACTGCACAGCTGACAATGGCTTTGGC
CCCCAGCGCAGTAAGGCGGTGAGCCTCTCCGTCACTGGTAAGCCCTGGGTTCCTGCCAATCACCCACCCCTGGCCAAGAGTCCTCTC
TTACCCAACCCTTCAGAAGTCAGCATGTACCTTCTAGTATCCTCTGTTTCTTTCTTGAAACAACCTAATATCCTCCTCCACTCTCTA
GCTCACTGAACCAGCTGTCTGCCCCTTGAGCCTCATCCCATTGCAGTCTGGGTGCCTTCCCACCCCTGCCTAATGATGCAGCAGCTT
TCTTTTCCCTGCTCCTCAAATTCTGAGCAGCCAATTGCTTTTCTTGTGCTCTCCACTTGTCCTGTAGATCTGCCAGATGCCTGATTT
TTGTTTACTAAATTATTCTTAGTAGATATAGACTCAGACTCAGTTCTCAGGAGCACAGAAATGTCCCCTGTCCAGTTAACATCAGAC
ATCAATGAATAACCAGATGCAAAGTCATGTAAGACACAAAGACAAGTCGCTGGATCACAGTTAACCCAACATGTCTCCCTTGCTCAA
GCCTTTTTTAGGGTTGATTCGGGCAGTAGGTAAGAAAGGCACAGACAGCAGTGGECTGAGGGCAGGTCAGGAGACAGCTTAACCTCTA
CTTGCTTGGCTTAATGCCCTCACGGCTACTCAGGTAACTGTCAAATAGTTATGACATCAAAAAGGTTTTCTTTGAGCTTTGGATCTC
AGTTTTGAACCATCCATGTGTGGCTAAATGGCCAGGTTCAATGTTGAAGGAGACAGTGTGATTTGGGCCTATACTGGAGACAGAGAG
TCCAGTCTTGGTTGGTCCCGGAAGCGGCCTCAGTTTCCTTTCCTGTAAAACAATAATACCACCTTGGAAGACAAGCAAGAATCCAGT
CCCTCCCACATGGATGTGTGTGATTATAAAGGAGAGGGCCAGGGAACCCAGGGGGAGATATCAAATGATGTAGARAAAGAACAGTAC
TCCTAACATTCAGAGGCCCAAGGAAAGTGGAGACAGGGACATCATGATCARACACACTCAGAGATGTTTAAAGTCCTATTAAATGAC
CCACTTCTTCACCTACTAAATGCTGATTCTATATATACACCTAGATGTAGTGACATCTAAGGATGCATCTAAGACTACACTAACCTG
GCCCTGCCCACACAGTTCACAGGGGCTAATAGCAAATGCAGTCAAGTAATAGAGAAAACATCAACCTAAGTTTAGAAGTACCTGGTG
GCTGCAGGAGCAGATGAAAGGCATGCCAATCTGAGTTGGGAAGTGAGAAAACAATTCTTGGAATTTGAGATGATATCGGGGGAAATT
CACCCCCAATATTTTACATAGGTTCTTTTCTATTTTCCCTAAGTGTCAGCTGGTCTCAGAAATARAGGGACAGAGTACAARAAGAGAA
CAATTTTAAAGCTGCGGTGTCCGGGGGAGACATCACATCTCGGCAGGTTCCATGATGCCCCTTAAGCCATAAAACCAGCAAGTTTTTA
TTAGTGATTTTCAAAAGTGGAGGCGAGTGTACTAATAGCGTGTGGCTCACAGAGATCACATGCTTCACAAAGTAATARAATATCACAA
GGCAAATGGAGGCAGGGTGAGCTCACAGGACCACAGGACCGGGGCGARATTAAAATTGCTAATGAAGCTTCGGGCACGCATTGTCAT
TGATAACATCTTATCAGGAGACAGGGTTTTGAGAGCAGACAACCAGTCTGACCAAAATTTATTAGGCAGGAATTTCCTCGTCCTAAT
AAGCCTGGGAGCACTACAGGAGACCAGAGCTTATTTCATCCCTCAGCAACGATCATAAAAGACAGCCATCCCCAAAGCGGCCATTTC
AGAGGCCTCCCCTTAGGGACATATTCTCTTTCTCAGGGATGTTCCTTGCTGAGAAAAAGAATTCAGTGATATCTCTCCTATTTGATT
TAGAAAGAAGAAAAATATGACTCTGTTCCACCCAGCTCACAGGCAGCCAGAGTTTAAGGTTATCTCCCTTGTTCCCTGAACATTGCT
GTTATCCTGTTCTTTTTTCAAGGTCGCCCAGATTTCATATTGTTTAAACAATTTGTGCAGTTAACACAATTATCACAGGGTCCTGAGG
TGACATTCATCCTCAGCTTACAAAAATGATGGGATTAAGAGATTAAAGTARAAGACAGGCATAGGAARATCACAAGGGTATTGACTGTG
GAAGTGATAAGTGTCCATGAAATCTTCACAATTTATGTTCAGAGATTGCAGTAAAGACAGGCATAAGAAATTATAAAAGTATTAATT
TGGGGAACTAATAAATGTCCATGAAATCTTCAAAATTTATGTTCTTCTGCCATGGCTTCAGTTGGTCCCTCCATTCGGGGTCCCTGA
CTTCCCGCAACAAGATGAGACCTGATGGAGAAGAGGATTGTGCGTGAGGGACGGGAGGACACTTTCAAGGAACTGGAGAGTGGTCAGTT
CTTGATGACTGAACCATAGACAGAACAGTGGAGAACCACAAGATAAGGTTGGGGAAGACAACATCATTAGAACCTACTTAGAAGCAG
AGTAAGGGCTTGGGCCATATTCTGCAGGGCAATCTGGGCTCCATGAAGGTTTTAAATGTTGGGGAAAACCACTCCAGCAGTACAGTG
GGGATCAGGTCATAGAGCAACCTGTTTGAGGAGCAGCCAGGCCTGAAGCGAGGGAGCCCAACAAGGCGAGTGTCCAGTTGGACAGAACC
CCCAGTCTAGTCCCAGTAGAGGAAATGGGACATGAGAAGGAAGGACTCTGCCCAAGGGAAAAGGCACTCACTGTGAGAGTGTGCCCC
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ACTGTCACCAAGGGTAGAACATGTTCTAAGCAGATGATAGTGAGCCAGTTTGGATAAGGCAAAGCTAAGAGATGATGAAAGATAAAA
ACTGAGTCATGGCCAGGAGAGGTEGCTCATGCCTGTAATTCCAGCACTTTGGGAGGCTGAGGCAGGTGGATCACCTGAGGTCAGGAG
TTTGAGACCAGCCTGGCCAACATAGTGAAATCCTGTGTCTACTAAAAATACAAAAATTAGCCAGGTGTGCTGGCGGTCGCCTGTAAC
GCCAGCTACTCAGGAGGCTGATGCAGGAGAATTGCTTGAATTCGGGAGGCAAAGTTTGCAGTGAGCTGAGATCATGCCACTGAATTC
CAGGCTGGGTGACACAGTGAGACTCCATCTCAAAAAAAARAAAARAAAAAAAAAAACTGAGTCACATCCAGTGAATTTAGCCACAAR
GTACCCTTTGGCAGAAGAACACAGACTAGAACCAGAATACCTGCGTTTGACTGCTGCCTCTTCACTTACTAGCTGTGTGACTCAACC
ACTCGGGGCCTCAGTATTTTCATCTGTGACATAGGGACAACAATAATACCTACCTCATTGAATTGTTTTGATGATTAACTTAGTGTC
TTTATACATATAGATATTCACAAATTACATCTGACAARATATACACACACCAGAACTTAAAGGCACTATAATCTCATTATAACAAATA
TCTTTTTTATATTTATCATTATCATCATTACTACATTCATAAACATGAAAAATCAGCTTTAGTAGATTATTGGGGGTAAAAACTGAG
TTGTAATGGACAGAATATGCATATGAGATATGAGATAAAGAAGTAGAGATGATAAATGTAGGTCACTTCTTCCAGAAGTCTGTCCAC
AGAAAAGTGGAGGAACCAACTGTGAGGAACTTCAAATACAAATAAAGTTGTTTTTGAATTGTCTGATAGTTTTTCTTATATGGAGAT
AGTTAAACACACCAAAATGTAGTTTGGAAGAAGCCAAAAGAGGTAAGGACTTTATGTCTAGGACAGAGGCAGATGTGCACAAGGTCA
AGAGACATAGGAAAATCCCCCTTGGGCAGGCCAGGCATGGCTCTTCCATGGTTGCAGGGAAGCCTGCATGGTTGCAGGAAGAAGTGA
GGAGCGGTGCAAGTGAGTCTCGGTEETCGCAAGACAAGGAATTTTTTCCTTGAAAGCATCATCTCCTCTGCAAAAAGGAGGCAGGTCA
CACTACAAGAGGAGCCATGAGAGAAGAAGAGAGTATTGGTCTCCTGGAAAGATGAACAGATAGGGAARAGACCAGCATGGAGGGCTGG
TCACAGAAACCTGAGAAGTTGCTTGGCTGCCCTCCAGGTAGGTGAAGTCTAGAGATCCTGTACTGGAGACTGGGCATCTGCACTGGC
CAAGTGTTGAAATCTACAGTAAGAGGCAAAAGCAACTCTTGATTCAATCTTTCTCTTCCTCAGTCCCTGTGTCTCATCCTGTCCTCA
CCCTCAGCTCTGCTCAGGCCCTGACTTTTGAAGGAGCCACTGTGACACTTCACTGTGAAGTCCAGAGAGGTTCCCCACAAATCCTAT
ACCAGTTTTATCATGAGGACATGCCCCTGTGGAGCAGCTCAACACCCTCTGTGGGAAGAGTGTCCTTCAGCTTCTCTCTGACTGAAG
GACATTCAGGGAATTACTACTGCACAGCTGACAATGGCTTTGGTCCCCAGCGCAGTGAAGTGGTGAGCCTTTTTGTCACTGGTAAGT
GCTGGETTCTTGCCAGTCACCCACCCCTGGCTGAGTTCTCTCTCACCCATTCCTTTAAAAATCTGTTTGCACTGTCCAGTTTCCTCC
CCTAATCAACTTAATCCCCTTCTTGGCTTCCTCCTCAACTAACTAGCTGCGGTTTTCCGTACTCATAAGTCCTGGCTCAGCCAGACC
CCTAAAACAGCTCAGTAGATTCCCCAGCTTTTACCAAATGAATTTATTTATTGTATTTTCTCCTCATTCCTTGTATGTTCCAACAGT
ACGCCAATTTTTCTTGATGCACGGAGCGTGTCCTACTTCTCTACTGACATTTACATATTAACTTAGCTACAAGCACAGTCTTATAGA
TAAATATTGGTCAAGACCTTAAATTCTCCAAAGGATTTCCAATCTTATGGTAGATTTGGAGAAAGCTGCTGGTGAACAAAGGGGGAR
ATGGCTCCCTAGGAACCAACTCCTCAAACTTCTGGAGTTTTTATGATCCCTTGTTTTCTAACCTGCTAAAATCAGTATCATTTTATT
GTATTATTTTAAAAAAACTATTGTTGAAGTATGACATACATTCAAGAAACGTGTGCAAATTGTATGTGTACGATTTGGTGTCTTTTT
AGGAGCTAAGTTGCTTCTGTTTTTACTTGAATCTTTGTTTATAGAAACTGGGGGAAAGTTTACTTTCTTTTCAGAGAAGCCAAATGG
TATGATAGAAAAATCTTGAGCCTGATGTGTCAGACATGCCCCTAGCATAACTTGTTGAGTAAAGAGGTTATTTTTAAAATGTGAATG
TTCTGAGACTACTCCAAAGTCAGAGCCAAATCTACTAGGAAGCTTCTAGACTTCACTCATTCTGCATCCCATTACTATCTTTTTATC
CATGTTTTACTTTCTTCTCATATTCAGCAGCATCTTAAGCCTCTTTATTTTCTGTTTCTTGACTGTCACCCTTAATGCCAGTAGAAT
GTAAGCTTCATGAGAACAGAACTGCATCCATCTTGGTCTTCACAACATCCCTGTGCCTACTCAGTGTTTGGCACACAGTAGGTCCTC
AGTCAACATTTGTAATTTAGTGGACAGATGATATGACAAGATGATAAGAGGGGATTTAAAAAAATCATCTAGCAAAGCCCAAGAGGA
AAAAAAACAAAGCTATTTTAGAAATGAAATACCAATTTGAAGCAGTAAGAATAGATTGGATATCTTTGAAAACCATTAATTGAATGA
AGAACCAATTTGAGAAAACAATACAGAATGCAAAGTAGAAAGATACAGAAATAAAGGCAAAAATTATAATATGGAAATCAGACAATG
GATTTGTCTGTATCCAGTTATGTGGATAATTAAAATGGAGACCCTCAGAAAATTGAACCGAAGAGTAAAATGAAACTCAAAAATGTA
GTAGAAATTGTTGGGAAGTAAAGAAAACTTGAATATGTAGATCAGAACATATATGTTGATGACGTTATTGACTTTGAGGTTARAAAT
ATATATATGTGCCTATGATTATCGGGGAAAAAAGCAGTCGTCTCAGAAAGAAAAACATCAAGTTAGTCTTAGACTTTGCAGTGCACTC
AGTACCAAAGAGAGAGGAGGTCCAGACTTGGACCTGCGAGGGAAGAATAATAACCGAAAATTTTATATCAATTCAARAAGACATTGT
CAAAAATACAGGGATTCAGGARACTGAGAATGCACTAAGCCTTCTGGAAAAAACACCTAATGACAAAATCTAGCCCAACAAGATGTA
AATGAATATAAAGGACTCATAATGAGGAAACCGCATTATGACTGGCTCTCAACCCTGGCTGCATATTAGACTCGTCAAAGACCTTTG
TAAAAGGTCACACATTGACTCGTCAAAGCCCCTCTCCAGACTAATTCAATTCAGAATCTCACAGATGGGGCCACAGAATCAGTATTT
TTTGACACAACCTCAAGTGAGAATATTGTGTAGACAAGATTGGAAACCACTGATTTAGATATAGAAACAAAGGCTAATCAACTGTGA
GAATTATGGTCACAGAATAGAAAGTAACTATTATGAACACTGAAAATGTAAAAAAAATGTAACAARAGAAANATAGTTAGAGGAAGGA
GAGGAAGTAAAGGAACAATCATTTTCTCATGATTATTATTATTTCAGAGTAAAT TGTGAGTTATTTCACAATTCAAAAAGAATGGAC
TGTTTTAAAAAATTAGTAATAGATTTCAAAATGTCCATTTTGTAAATCGTTTCTGAATACTTTGTCAACAGTTACTCATCATTAATG
GCTTATACTTCACTAAAATTCCATGGAAAACCAACTAGTAGCCTGTAGAGTCACATAGGAGAGAACAAGTGAATTCTTTGGGTGGCG
CAAGCATAGATGTTAGGACTGACAAAAAAAAAATAATAAAAATAAACCTGTGCATTGATATGATCACAAATGATCAGGGAAAGAGGA
AACAGAAACTCTCATACGCCATTATTACAAGTGTAAATTGGTTCAACCTTTTCGTCTTAATTGACACATTGTAATTGTATATATTTA
TGGAAGCACAGTTTGATATTTTGATATACATACATGGTATATAACGATCAAATTAGGATATTTAATGTACCCATCATCTCATGCATT
TATCATTTCTTTGGAATAAAAACATTCAAAAGCCTCTCTTCTAGCTTTTTTGTAATATATTATAACTGACCATTAACCATCATCACC
AATAGAACAGAATTTATTCCTCCTGTCAAATTATAACTTTATACCCATTGACCAACTTCTCCCTATCCTCCTCTTCCCTCTCCCCTC
CCCAGTCTCTGATAACCACAGTTCTATTCTCTGCTTCTATAGTATCAACTTTGTATTTTTTTAGATTCAAAATATGAGTGAAATCAT
GCAGTATCAGTCTCTCTGTGCCTGGATAATTTCATTAAATATGATATCCTCCAGGTCTTTTTATATTGCTGCAAATCACAGGATTTC
ATTATTTTTTATGGCTGAATACTATTCCATTGTGCATATATTCCACATTTTATTTATCTATTCATCTGCTGGGGGACACTTAGATTG
CTTCTATATCTTGGCTATTGTGAACAGGGCTGCAATAAACTTGAGAGTGCAGATATCTCTTTAACATAGCGACTTTATTTCCTTTGA
ATATCCACCCAGCAGTGAAATTGATGGATAATATGGTAGCTCTATTTTTATTTTATTGAGAAACTTCCATGCTGTTTCTTGTGGTGG
CTGTACTAATTTACAATGCCACCAGCAATGTAAGGGTTCCTTCCTCTCCACAACTTAACCAGCACTTGTTTTCTTCTGACTTTTTGA
TAACAGTCATTCTAACTGGAGTGAGGTTATACTTCATTGGCGTTTTAATTGTATTTCCCCAATAATTAGTGATATTGACCATTTTTT
TCATGTACCTGTTGTCCATTTTTATGTCTTCTTTAGAGAAATGTCTGTTAAAGTCTTTTGCCCATTTTTTAATCAGCTTGTTTGGTT
TTTTCCTGTTAAGCTCTTTATATATTCTGGATGTTAACACCTTGTCAGACATARACTTTGCAAATATTTTCTCCCATTCTATAAGTT
GTCTTTTTACTCTGTTAATTGTTTCCTTTGCTGTGCAAATTCTTTTCAGCTTGATGTAATCCCATTTGTCTAATATTTGCTTTTGTT
GCCTGTACTTTTGTATTTTAAAAGGTCCAGTCTTTTAGAAGAACAATTTGACATTATATGTTATTACTTAAAATGTTTGTATACTTC
ATCCCAGAAATTCCATGTCTAAGAATTTATCCTAAGAAATGCATGTGTAAATATACAAAAATATATCTACAGAATTACTTAATGCAG
CATCACTTGACATTTAAGAAACAACAACATCCCAAACATCCATTAATGGGAAAATGCTTAAATGTATTATAGCATATCTATACAATG
GAATACTTTGTCATTGTTAAGAATAATCAGGTAAGTGGGGCATCCTGCGCTCTCGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCG
GGCAGATCACCTGAGGTTGGGAGTTCAAGACCAGCCTGATGGAGAAACCCTGTCTCTACTGAAAATACAAAATTAGCCGGGTATGGT
CGTGCATGCCTGTAATCCCAGCTATTCAGGAGGCTGAGGCAGGAGAATCGCTTCAACCCGGATGGCGGAGGTTGTGCTGAGCCAAGA
TCGCGCCATTGCACTCCAGCCTGGGCAACAAGAGTGAAACTCTGACTCAAAATAAAATAAAATAAAATCAGGTAATATATTTCCAAR
ATTATCAAGTTGTAAATGTAAAAGTTATACTTTATTGTGTGTAAATTATGCTTTAATAAAGATGAGTTTTAARAAGTTAGTGATGTAA
ATTTTTAAGTAATACCACAGAAAGATGCCCATAATATATAGCTAAGGGGAAAAAGCAGGTTGTAGACCAGTATGTTATTGTGATCCC
ATGCACGTGTGTGATTTTAATGTATTTATTTATGTGTCTATGAGTGTACTTATACATAGAAAAGATCTAGAAAGTGTCACCAAATAC
TCAACAGAAGTAATTTCTGAAAAAATAAAGAAAATGGTAAAACTTTTTATTTTTACTTAGATAATTCTGTAAAGTTTGATTTTATTA
AATGAATAGCTGGGTTTTTCATTTTTAAAAAAATTTCAGTAGTTTTGGGGACCAGGTGGTGTTTGGTTACATGAGTAACTTCTTTAG
CAGTAATTTCCGAGATTTTGGTGCACTCGTTGCCAGAGCAGTGTACACTGAACCCAGTGTGTAGTACTTTATCCATCACCCCACTCT
CACTCTTCCACTGAATCCCCAGAATCTATTATATTATGCTTAGGCCTTTGCGTCCTCATAGCTTAGCTCCCACTGATAAGTGAGAAC
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ATACAATGTTTGGTTTTCCATTCCTGAGTTACTTAGAATAATGGTCTCCAACTCCATCTAGGTTGCTGTGAATGCCATTATTTTGTT
CCTTTTTATGGCTGAGTAGTATTCCATAGTGTACACACACACACACACACGTGCGTATGTATCACATTTTCTTTATCCACCCCTTAA
TTGATGGGCATTTGGGCTGGTTCCATAGTTTTGCAATCATGAGTTGTGCTGCTATAAACACGTTTGTGCAAGTGTCTTTTTCATATA
ATGACTTCTTTTCCTCTGGGTAGATACCCAGTAGTGGGATTGCTGCGATGAAATGGTAGTTCTACTTTTAGTTCTTTAAGGAATCTCC
ATACTGTTTTCATAGTGGTTGTAATAGTTTACATTCCCACCAGCAGTGTAAAACTGTTCCCTTTACACCACATTCATGCCAACATCT
ATTATTTTTTGTTTTTTTAATTATGACCATTCTTGCAGGAGTAAGGTGGTATCGCATTGTGGTTTTGATTTGAATTTCCTTGATAGT
GATGAGCACGTTTACATGTTTGCTGGCAATTTGTGTATCTTCTTTTGAAAATATTCTATTCATGTCCTTTGCCCACTTTTTGATGTG
ATTGTTTTTTCCTGATGATTTGTTTGAGTACTTTGTTCGATTCTGGATACTGGTCCCATGTCAGATGCATAGTCTGTGAATATTTTCT
CCCACTCTGTGGGTTGTCTGTTTACTCTGCTGATTATTTCTTTTGCTGTGCAGAAGCTTTTAAATTTAATTCAGACCCATCTATTTA
TTATTGTTTTTCTTGCATTTGCTTTGGGTTCTTGGTCATGAACTCTGCCTAAGCCAACCAATGTCTAGAAGAGTTTTTTAAAGTATA
TTCCAGGGTTTATATGGTTTTAGGTCTCAGATTTATGTCTTTGATCCATCTTGAGTTGATTTTTGTGTAAGGTGAGAGATGAGGATC
CAGTTTCATTCTTCTACATGTGGCTTGTCAATGATGCCAGCACCATTTGTTGCATAGGGTGTTCTTTCCTCACTTTACATTTTTGTT
TCCTTTATCAAAGATCAGTTGGCTGTAAGTATTTGCCTTTATTTCTGTGTTCTCTCCTTCCATTGGTCTACCTGTCTGTTTTTATAC
CAGTACCATGCTGTTCTGGTAACTATAGCCTTGTAGTATCGTTCAAAGTCAGGTAATGTGATGCCTCCAGATTTGTTCTTTTTGCTT
AGTCTTGCTTTGGCTATGTAGGCTCTTTTTTTTGTTCCATATGAATATTAGGATTGTTTTTTCTAGTTCTGTGAAGAATTATGGTGG
TATTTTGATGGGAATTGCATTGAAGTTATAGATTGCTTTTGGTAGATGGCCATTTTCACAATATTGATTCTACCCATCCATGAGAAT
GGGATGTETTTCCATTTGATTGTGTCATCTGCGATTTCTTACACCAGTGTTTTGTAGTTTTTCTTATAGATATCTTTCACTTACTTG
TGAAGGTGTATTTCTAAGTATTTTATTTTTGTAGGTGTCATAAACAAGTTTGAATTTTTTATTTGATTCTCAGCTTGGTCACTATTG
GTGTATAGCAGTGTTACTGATTTGTGTACATTGATTTTGTATCCTGAAACTTTACTGAACTCATTTATCAGATCTAGGAGCTTTTTG
GATGAGTCTTTAGGGTTTCCTAGGTATACAATCATGTCATCAGTGAACAGCAACAATTTGACTTCTTCCTCTTTACCAATTTGGATG
TCCTTTATTTCTTTCTCTTGTCTGATTGTTCTGGCTAGGACAAAGAGCTGTTTCTAATTTTAAAAATACATGTGTCCCTAACTCATT
TTCTCTCTCAGTTCCAGTGTCTCGCCCCATCCTCACCCTCAGGGTTCCCAGGGCCCAGGCTGTGETGGGGGACCTGCTGGAGCTTCA
CTGTGAGGCCCCGAGAGGCTCTCCCCCAATCCTGTACTGGTTTTATCATGAGGATGTCACCCTGGGGAGCAGCTCAGCCCCCTCTGG
AGGAGAAGCTTCTTTCAACCTCTCTCTGACTGCAGAACATTCTGGAAACTACTCATGTGAGGCCAACAATGGCCTAGTGGCCCAGCA
CAGTGACACAATATCACTCAGTGTTATAGGTAAGTTGACCTAACCAGCAGCACAAAAATAAAAAGACCATCTCCCCTAACTTTACCA
GTAGCCAAGATCAGAGGTACAGTTTCTAGAGTCATTTGCTGTGTGACATCCTGTCAGGCTTGGTGCCTACACAGCCTCCATCTCTGA
GTTTTGTATCCTACACGTTCAGGAACTTGCACCTTCCCTTCCCTTGCTGTACTTTTCCTGCTAGCAGCAGTCCAGCCATCACGACCA
AAATTCCCCTAACATAGGAGTAAAGGCTTTCAAAATACAAACTATATTCTGGCCAACAGTGATAGTAAGAAAGARAGTTATAAAGTT
CTGTGTGCTTCACCTTGGAAGAGATTTAGTTGTGGTTTTCTCTGTCTGCCAATCAATAAAAAGGCCAACACAATTCTCTTATTGGCT
CACACATTTCTCTCTAGCCTCTCCTGCCCCTGTCCCAGAGTGGGTTGGGTTCCCACCCAAGACCCTTGTTAGAAGACATAATTCTTC
TGCCTCCTTACCTGCTCCTGTTCCATTCAGCAACATCAAGATCTTCCATGCATCCTTGTCACAGGCAGACTCCTAGTTATGCCCACT
CTCAGTGAAGGCTTTGGCACTGTACTTTCAGTCTTTCTCCATACTCCATAATCTGCCATCATTTCATGACTCTCATGGTCACATGTA
TAATCCCCTTAACACCATGGCCTGTCCTCTCCACACCAGTCAGCCACTCCCACATACATACACTACTTCATCTCCAAAAGGACAATT
TTAAGCCCTTATTATCTGACAACCACCCCCTGGCCTTCTGCTTGCGTCAGCTCCTCCTGTCACTATTGTTCTCAGACCTCAACAGAA
CTCCCAGGTCATTAATACCTCCACTAATTCCCTACTCCACTAGACAATAACCCCCTCCACTCCCACCACCAAATTGAGTGTCTAGCT
CTGTATCCACCCAATAACTCATCTGTCCTTTTCCTAAAATATAGAGGAGAGGACTTCCCTCCCCATAGGTGAACATCTCCATCTGGT
CTCCAGATTTCATCATTTTGTGCATTCTCAGAAGCTATGTAACTGATTATCCCTTTCTCTTCTGTGGCCCCCAACATCTCTGTCTCT
GTAGGATCCTTTGCACTGGCACGTAACATGGTATATCTCTCCCATATCCAAGGAAAACCCTCTCTTGGTCCCACTTATACCTCCATA
CACTACCCCTTCATGGCTAAACTTCCAAAAACAGTCAGTTACCCAGACTGTCTCCATGTCCTCACTATCCACTAGGCTCTAATCTAC
TAGGTTTTTCCAACCTCTCCACCAAAATGTTTCTCACAAAGGTCACCGATGACCTTCAAGGCTTTAAATCCAATGGCCATTTTTCAA
TCCTCATCTTCCTTGACATCTCAGATATATTACATGTTGTTTACCATTTCTTCCTTCTTGAAACCCTCCCTTCAGTGAATCTATCTT
CTTCTGGCTCTCTTCTCTCCCTGGCCACTTCTTCTCAGTCTTCTTTACTGGCTCCTCCTTTTATAGAAAACCTTTAAGCACTGGCAT
GTTCCAGAACTTTGACTTATGCCCTCTTCTCTTATCTAAATCCTTTGTCTGGATGATCCTGGGTATGTCATGTATAAATGGCCTTGT
CATCTATAAATAATGATTCCTAAACTTCTATCTCTAARAGGGACCTCCCACTTGAGCATCTGCACATGACATACCTTCACTCAAATA
TCTCAAAAGCACATCAATCTGAGCATTTCTAAAACTGAACTGCTGACATTCCCTTCCTCTTTCAAGGGTTCCTACCTCTGTGAAACA
CATCTCTTCTCAACAGATACACAAAGCAGGAACAGAGGAGTCTTCCTCAACATTTCTCTTCCTCACCCCTCACAGCCAGTTAATCAT
TAAGTCCTGTTGATTTGACTTCCTAAATATTTCTTGGGTCTCTATCTCTACCACCTCTATCTAGACAAGTCCACCATCATTTTGACT
ACTGCAGTGCCACTCATCTATCCCTCAATTCCACTTCCATTCCACCACAGTCCATTTCATGCACAGAGGTCAAAATGGTCTTTTAAA
AGGGACAAATTTGATCATCTCACAGCCCTGCATAGATAGACTTATAGACTTCCCATTGCTCTGTGAAGAAGGATCAAAATCCTTTCA
TGGCTTATGAAGTCCAGCCTAGATCTCCAGTCTCCTATTTCTTGGTAGTTTGCAGAATCTTCTCAGTGTGATGCTACTTTATTTCAA
TAATTCAAATGTGCCAGTCTTATTCCCAACTCAGGGCGTTTGCACATACTGTTTGCCTGCCTGGTGCACTCTCCACCTCCATCATCA
ACTGGTTAATTTCAATGTTAATTTCAAAGATCATTTTGTGAGGAAGCTTTCCTTGACTAACACATACATTTCATAGTACCCTGTCCT
TTATCAATTATCAAAGTTTTAATTGTAATTTACTGTATTTTTATTTAATTGCTGCCTCTCATCCTTCTAGATTGTAGGCTCTATGAG
AGCAGTAACTATGTCTTTCTCATCACTGATTCCCTAGCATGTCATGCCATTCTTGGGACTTATTAAATGCTCAATTAATTTTTATTT
TTGCTCAATTTTTAARAAAAATTTTTGTTCAATTAATTTTTGATGGATAAATGAATGTAARAATGAGCAAATAACTTGACAATACTCA
TTCTCTTGTGGGCCCTATTTCTGATGCAGCCCAGATGCAATTACATCCCTGGTGATGTAAGCAGCAAGTCTCTCCTGTTCTTCATTT
TCTGTTGAACTGATTTCTCCTCTCTCCAACTGTCTTTTTACCTCTAAGACACCTGAGTTTCAGTTTAATCTTTGTTTTCACATTCTT
CAAACACATTTGAGTTTGTATATTCCACTATTCCAAGCTGTTTATAGCACTACACAAATGTTGTTCTTTCTGGAGATCTGAARATAT
TGCTGAGTTTTGAGTAATGTCACAAGGGCATTAAAAACTGAGAAAAACATTCTTCCATTTGAAATGTCTTTAGCATGAAGGAATATA
TTTTAGCAGAAGCAGCTGATACATAACGTTTTTCCTCCCTCAGTTCCAGTATCTCGTCCCATCCTCACCTTCAGGGCTCCCAGGGCC
CAGGCTGTGGTGGGGGACCTGCTGGAGCTTCACTGTGAGGCCCTGAGAGGCTCCTCCCCAATCCTGTACTGGTTTTATCATGAAGAT
GTCACCCTGGGTAAGATCTCAGCCCCCTCTGGAGGAGEGGGCCTCCTTCAACCTCTCTCTGACTACAGAACATTCTGGAATCTACTCC
TGTGAGGCAGACAATGGTCTGGAGGCCCAGCGCAGTGAGATGGTGACACTGAAAGTTGCAGGTGAGTGGGCCCTGCCCACCAGCAGC
ACATCTGAGAACTGACTGTGCCTGTTCTCCCTGCAGCTGAAAATGGAGCCACAGAGCTCCTCAGGGCTGTTTGCTTGTGTGGCATCC
CAGCACACTTCCTGCCTGCAGAACCTCCCTGTGAAAGTCTCGGATCCTTTGTGGTATCGTTCCAGGAATCTGATGTTTCCCAGCAGT
CTTCTTGAAGATGATCAAAGCACCTCACTAAAAATGCAAATAAGACTTTTTTAGAACATAAACTATATTCTGAACTGAAATTATTAC
ATGAAAATGAAACCAAAGAATTCTGAGCATATGTTTCTCTGCCGTAGAAAGGATTAAGCTGTTTCTTGTCCGGATTCTTCTCTCATT
GACTTCTAAGAAGCCTCTACTCTTGAGTCTCTTTCATTACTGGGGATGTAAATGTTCCTTACATTTCCACATTAAAAATCCTATGTT
AACATAAGCTATGTGTACAGCCCTTCAGGAGACACACTCAGCGATCTTTAAAGCAAGGGACACAGGTGACCAGGGCAGAGAGTGGGE
AGCAGGATGACATGGAATGGAAATGGACATCCATCACCCAAATTCCTCTATTCTCGAAGCTGTTCTTTGATCTCTTTCAATTAAGTG
TAATAACCCAAGGAAAGCTGCTTCTAGTGAGCTCTGAATCTTTTTGGTGATGACCTCCTACAAGCCAAACTTTGAAACCTCTGTTTA
GAGAGAACTGGTGTTTAGCAAAAGTATGCTAAGGGGTGTTGAGATGAATCTTCTAGACTTGGATCTGAAGATAACTAGCTGTATGAC
ATTGGCCAAGCACCTCTTCCCATACTGACCTCAATTTCCACACCCACAAAGTGGGAAAATCAGACTAGATGAAAATCATGATCATCC
TTTGTCCTAGAATTCTATGATTTTGGTAGACAGGGAATATGGATTATGCAGACGTACAGGTTCCTAGAAGGAGATATGCAAAAGTAA
AAGCAGGTTGTACCTGCCCCTGGAATATATCCTGGAGAAACACGAGACCATACAATGGTATGCAATCACCATTCCAGTCATGTAAAG
CAAAATATACACTGATGCTCTTATTCCCTTTGGCAAGGTGCCTGGGTATCATAAGGAATAGACAGAGTCACATAAGCAGGTTGATCT
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GGGCATGCTAACCCATGATCCAGCATCTCACAAAGTAGCCAGTGCAACCATCTCATTGTTATCCAGGAGGTGATGACTTCAGATTTG
GETTTTCCCATTCAGTCAGCTCETTCTTCTTCCCCCACCAGCAGCACCAARCCTCATCCAATTTTCCTGAGATTTGCAGGGGCTCTCC
CCACACAGTTTACACACCTATCCCTTAGAGCCAGCACACAGGCATGTACCACGGACCGAGGGCTGCTCCATCTTTCCTCACAATACA
GCAAGCCAACACATCATACCTCCTACATTCTATACTTATGATTTCATGATTTTCTGCTCATCCTCACTCCCTCATTTCTATAATTCT
CTGTCGCAAATGCATGTTATTTCTGCTGCTGTTATCACAGCTAARGGGTTTCTTGCCCAGCCTGAATGAATTGTGTCTGAATCCTGA
AACTAGGACCCAGGTCATAGAGACCAGGAGCTGCCAGAAAAGGAAATATTATTTCTTATTATCATCATAACCAGTGTCATCATCATC
AACACTCACTGAGCCTTCACCAGGTTCCAGGCTCTGTGCTAAATGTTTAATAGGCAACATCTCATTTAATTATTAAGATAAACCTGT
GAGGATAAATTTTAAGCCATCGTATCCCCTATTTGCGGARAAGAGACTGAGGTTTAGAGAAGTGAAGTAACTAGCTTGCAGACACAC
AGCTAGCCAGGGTAAAGCCAGGTTGAAGCACAGTCCTCTCTAACTCTTCACATTAGTCTGATACATGATGACATTTTCTCATCCGTT
GTGGCCACTTTTAACACAACATTTTAGTTTTTAGTAATTTGTTATTCTGAAAGAACACATGAATGTTTGTGATGAAAAAARTCAAAT
AATACAAAAGGGCCAATATTGAAAAGTAAAGGTCTCTTTCTACCTGCTCATATCACTTCTTACGCACATATTCTCCAGACATAACCA
CTGTTAATTGTTTCATGTGTATGCTTCTAGAAATAATCTACAAACCTAAAGGTAGATAATTTTTAGAAAGCTAGAATAATATTACAC
ATATAGTTATGCCAGTTCCATTTTTTAACTTAAAATACATCCTGACTTTTGTTTAAGAAATGCATCTTGGATATCATTCATGTTTCA
TTACCCAATCCAGTAGGTTGTCTCTAATTTTTAGCTCTTGTAAAAATGCTACAATAGAAATTCTTGTAGAAATATATTGGCATATTT
TATGTCAGTATCCCTAAAGGAGATGGCCCTAGAAGTAGGACTTGAACTCCTGGGCTCAAGTAATCCTCCTGCCTCATACTCCCAAAT
CGCTGGEGATTATAGGTCTGAGCCACTACACCTGGCCCACTAGAAGCAGATTTGTTGGGTCAAAGTTTATGTGCACTTTAAATTTTGT
AGATATTGCCAAGTTGCCATTCAAGGAAGTGTGTTAAATTTGTATTACCACCAAGGGCATATGTAGGTGCCTGTTTATCTACAAGCT
AATCAGTATGATCAGTCTATTTAAGCTTTGCCAACCTGAAAAATAGAAAAAAGAATAGTATTGTATGGTTGTCTTTGTGTTTAGTTA
ATTAGTAATGAAGATGAGAATCTTTGTATATATTTATTGTCTATTTGAAGTTTTCAGTGATTTATACACTTTTTACAGTTTTCTATT
GGATATTTTTGTACACTGAAAACTATTAGCAGGTCAAAGTAATTAGCTTTATCATCTATGTTTTAATCTACTTTCCAAGATTGAGTT
ATGACTTTTTACATTTGTTTATGATACCTTTTGTTTCTTACAAATATGTTAGAAGCAGAAACTGCTGTTGACTTTTTGTTCTCTTTC
AGTTCCGGTGTCTCGCCCGETCCTCACCCTCAGGGCTCCCGGGACCCATGCTGCGETGGGGGACCTGCTGGAGCTTCACTGTGAGGC
CCTGAGAGGCTCTCCCCTGATCCTGTACCGETTTTTTCATGAGGATGTCACCCTAGGAARATAGGTCGTCCCCCTCTGGAGGAGCGTC
CTTAAACCTCTCTCTGACTGCAGAGCACTCTGGAAACTACTCCTGTGAGGCCGACAATGGCCTCGGGGCCCAGCGCAGTGAGACAGT
GACACTTTATATCACAGGTAAGTTTCCCGTGCCCGGGCCACAGATGCGGACAAAATGTTTCCTCCGCGGACCCTCTGATAACCCTCA
CAGTGCTTGATCAGAAAGGCACTCCTCAGGGCGAAGTAACACAGCTGGCAGCTCTCTAAACTGCTATATTTCCTGAAGTGCTTCTGA
AGTGATGGCGTTCEGECTGAGAGCECEGETTEGCEGECTGEECGCAAGAGCGCCACTGACTTTAGAGGTCCTCACCTGGCTGCCTCC
TCTCTCACTGGCCACCGGCCACCCTGACCCTGGACACTTGTCTCAGEGCGCAGAGACGGCTTCCTCACAAAGACAGGAGCCATCTTCT
GTGCCACACCAGCCCCTGCTTAGCTGCCGGGGACCTGCTCACCTAGGTTCACCGTCAGGCCCAGGCAGCAGCTTCCGGGAGCGGGCA
GTTCCAGACCACAGCCTCTCCTCTGGCTCACACACAGGGTCTCCCCCTCAGGGCTGACCGCGAACAGAAGTGGCCCTTTTGCCACAG
GAGTCGCCGGEGGEGECCTCCTCAGCATAGCAGGCCTTGCTGCGGGGGCACTGCTGCTCTACTGCTGGCTCTCGAGAAAAGCAGGTGGGT
GACTCTGGGCACACCTTGGCTTGAGTTCATGCCCTTCCCAGCAACGCTCCCTTGGGCTTCATGCTGCCTTTGTGACCATCCCAGGCT
CGCAAGAGCTCATCCGCTCTGTCCCTCAATCCTCTTCCTTTCCCGCTGGGTCCTCCCGAATTGCTTTTACCAAATGCACAGTTTCCA
AAACAGACCTATAAGGTGGGAGACGTCTTGATGAGATGTAGTTTATCCAACATCATAAACTACAGAGTGTCTTCCTCTCGACCCTTA
TAAGACCCCCCCAACGAATGGGAAGAGGAGGAGAAAAACTCAGAGAAATAGAAATGAAAATAGAAACCAGATAGGATTCAGTAATTT
TCCGATTTTTTAAATGTACACTATTTTTATAGTTGATCAAGTCTGTTTTCCTGCCTTGGAGATTATCTTTAAAATCTCCAGGTTAAA
GGATTACGGATTGTGGACTCCCGTTTCACATCATAGCAAACCCCTCTGGCAGGGTCAGTAGTTTTTGCCCAATCTGCTACCTCCCTG
GGGCATAACAAAGAAGGATTCAACCTTCAGTGACAGCAACTCCTGGCAGTTTCTAAGTGAGCCTTGCCTGAGCTGTGCCCCACTGAG
GETCTCATCTTCCTGAATCCAATGCTCCTCTGCTTTCCTTTACAGGGAGAAAGCCTGCCTCTGACCCCGCCAGGTAAGAGCTGAGCT
GCATTCCTGTGTGATTAGTGAAATGTCCACAGGGTGGAAAAATGGAATTGAATCTGATGATTACCAAGAGCACAGTTTCTGCCAGGT
GCTGCTGAGCTGGEGTGTGGCCACTACCTGTTGTACGTCCCTGGGGATATCTTAAGGCAATTCCCAGGACCTTTGCACCCACCCCCT
TAGCTGTATAGGCTGTTATCTCATCAAGTATTAATTGTCTTTTCATTTATTAACCCACATCCTTGGACCATTGTTGGCTTGGTTGTC
TGAATGACCACTATGACCACCAAGTCTTTCCATATCTTGAGATGACCTTAGCTCAGTCAACCTAGAAATCTCTGGAGATGCTGATCT
CATCAACACCTCTTGTGATAACAACTGAGAAGATGGAGCCGCACAACTTGGCCACCCAGAGAGGTCACTCTGCCAGCAGGAGGTAGT
CCCTGTGAAGAAGGGGCCACCATCTTGTATCCCTAAGGCTGACTTTAGGAGCCACACAAAGGCTCACAGCTATCCCTGGGCAAGCCC
ACGATAGCAGCATCCAAACATGTAGAGCACCTCGGAGCCTTCTGGTCACTGATCTCTCTGAGCATGCAGGGTTCGGAGCCAGCTTTG
AGCCTTGGCTCATCCCCTTTCTGGTTACATGATCTTCATAAGTCACTTATTGGAGCCTCCGTTTGTTTCAGCTARAACGAGGATGAA
ATAGAACTAACAACGTATTGCTGTAAGCATCAGCACCATGCCTGTTACACACTAGATGACCAGAAAGCCTGGAAACATATATAATAT
GATTATGATTCATAATAGAATGCCCATGGTCAGTTTGTTATGTACTTGTTCATGTTTCCAGGCCTGGCAGCCACCCTGCAGTAAGAA
GTCACTCACTAGGAGTGATCATTATAGCTACTTTGTCTGGATTCCTAAGAAACATTCACATTTCTCTGTCTCACAGGAGCCCTTCAG
ACTCGGACTCCCAAGAGCCCACCTATCACAATGTACCAGCCTGGGAAGAGCTGCAACCAGTGTACACTAATGGTGAGGCCCGAGGAT
CCTGCATTTGGCAGAAGCTGGAGGGCTGGTGTCGGAAAGCGGTGGGGCAGGAGATGCGGGAGGGACTATGCCGAGECCTAGAGGGCTC
TAGTCCTTCCAGAAAAGAGACTCTGGCTGGGGEAGGAGGAAGTATCTCTAACAAGAGGCAAGAACCTCAGCATCCTCTGAAACTTCA
ACTTTTTTCTAAGCAAATCCTAGAGGAGAAAATGTGGTTTACTCAGAAGTACGGATCATCCAAGAGAAAAAGAAACATGCAGGTAAG
ACCCAAGGATGTCTCTGTTCTGGCCCACCCTCAACTTAGACAGTATAGCTCAGTTTCTACCCACTCAGCAGATCTGAGCCAGACAGG
CATAGAGCCGCCCCTCCCACTGGGTCATGGGGCTTCTTTATGTGTGCCTATGCTGCTTCAGGTGAATCCAAGCCTCCCCTGCACTCT
CCTTTCCCTATTCTCTGCAGAGGECCCCAGTATAACCTGAATAACAARAACTATCTTTTTGGGCATTCGCTTAACCTCTCAGACCTTC
CATATCCCTATCCATAAACTGTGACTACTTCCCTACTGTCTTAGTCAGTTCTGGCTCCTGTAACAGAGTACCATAAACTAGGTGACT
TAAAGAACTAATATCTATTTCTCACAATTCTGGAGGCTGGAAATCCAAGATCAAGGTGCCAGCATGGTCAGGTTCTTAGTGAGGGCC
CTATTCCCATTTTCCAGACAGATGACTCCTTGCTGTATCCCCCACACAGCAGAGAGAGAGGGAGAGATCATCTTTCATGTCTCATCA
TGATAATCATCATGACATAATTGTCACCCAAAGGCTCCACCTCCAAATGCCATCACATTGGGGATTAGGTTTTAACCCATACATTTG
GAGAGCAACACAAATATTTAGTTGATAGCACCTACCTACCTGTACTAGTTTCTGATTGCTGCTGTGACAAATGACCATAAATTTGGG
GGGATGAAGCAGTACAAATTTATCATCTTACAGCTCTGTGGGTCAGAAGTCTGACGCCGGTCTCACTGGGCTAAAATCATGGTGTTG
GCAGGGCTGTGTTCCTCCCTGCAGGCCCATCCACTTTCCTGCACCCATGTCCCCTTCCTTTCCCAAAGCCAGCAAAGTCACATTTCT
CTAATCATTCTTCCATAGACAGGCCTCCTTCTGACCTCACCTGAGAAAAGTCCTTGGGTTTTAGAGAATCATATGAGTATATTGGGC
CCATCTGGATAACCCAGAATAATCTCCCTATCTCAGGGTCTGTAATCCTAATCACATCTGAAAGGTCCTCTTTTCCACTTAGGGTAA
TATAGTCACAGGTTGCAGCAATTAGGGCGTGACATCTTTGGGGGCACATTATTACAGCTACCATGCTGTTTCATGGGGTAACTGTGG
GGACTAAATGAGAAAATAGGTGTGGAAATGCTCTCGAAACTGCAGAGCGCTTGAGCAGCTGTGACGATGACTACATGCTGGAGGTCTG
GCTATGTCATCAACCCTCACTCACAGTCGGTGGTTTGAAATGAGGGAATCCCAGCCCGGCTGCCTCCTTACTCGGAGCAGGAAAGAG
GAACAAAGTCCTTCACGGCAGGCTTTTCTTTCTACCTCTGCTTCATAAARAGTGCTGCGTGATTTTAGCCAGTGTGCTTCCCTCTCT
GGTTTTCTAATTTTTCTTATATAAAGTCAAGTGAATTGTGTTTGTGCCTCATTCTTGGTTCTATAGCACCCCTCTGAGACATGTGAA
CTCATTCACTCTTACAAGCCCCTTTGAGGTATGCGCTGTTACTACTCCCATTTTACAGATGAGGAAACCAAGGCATAGACACCTTAR
ATGACTTGCCTGAAATCTTATAGTCAATCACCAAACAGTCTTCTCCAGAGTCCAAACTCTAGACCAAACTCTGCTTCTTCATGCAAT
PCCAGGGAGTCCTGATGCTCATTCCAAGCCAAAAGGGCAGAGCCTTGTCTGGAGAATGTCATATTTCTCTCCAGTTTGATGATAATA
TAACAATAATAATTTATAATATCTATCATGTGCTGAATAGTTCCTATTATGTGCTGGGTATAGTTCTATAAGTGCGATAAATAAATA
CACTATATTTGTATGGATAGCTCTTAGAACTATACCTGTAGCACTTATATAGAACTATGGCATGCATACATATGATAATAGAGAGAG
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AGAAAATGTATTGAATATAGCAATCAGGACTGTACCTGACACATAGAAACTGCTCAATACATGACAGATGATAGAAATAATATATGC
ACAGACACACAGATACATGTGCTCACACATATGTGTARACTCATATAGCTTCACCACAACCTTACAGGCAGAGGATATTTTTATTCC
CATCATATAGATGAGGCAACTGAGGCAAGAGATGTTGAGTGACTTCCCCCAACCACGGAGGTGACAAGACAGGCGGCAGGCTCAGTT
TCAGGTCGTCTAGACCCTGATGGAGTGTGCTCTCTAAAACTTGCACCCACCACACCTTCCCAGAACAATAATACCAATTATGCTCAA
ATAACTAACAAGATAAAAGACAAATGACTTTCTCTTGAGGGCCTCTAGGCAGCTCAGAGTGGGCCACAAAGTGTGAAGGGGAGTTGA
AGAGAGGGTCTETCAGTGCTGAGAGGCTGAGGGAGTTGGGAATGGAGAGGGACTGGGTGAGCACCAACTAAGAGGAATGGCTACTCA
CCGCACAGAGGGAGAGCGGGCCTCCAGGAGGCTCAGGGCTGGCCCCACAGCGCAGGCGCAAGGGAAGAGCCCCATGCCAGTCTTCCA
CAACTGAACACTTTCCTCTTTCCACAGTGGCCTCTGACCCCAGGCATCTCAGGAACAAGGTGAGTCTCCCCTTCTGCATGCCCTCCC
CCACCCCCAGGCCCACCCTGGTCCTCACGCATGTGCTCTTGCCTCCTAGGGTTCCCCTATCATCTACTCTGAAGTTAAGGTGGCGTC
AACCCCGGTTTCCGGATCCCTGTTCTTGGCTTCCTCAGCTCCTCACAGATGAGTCCACACGTCTCTCCAACTGCTGTTTCAGCCTCT
GCACCCCAAAGTTCCCCTTGGGGGAGAAGCAGCATTGAAGTGGGARGATTTAGGCTGCCCCAGACCATATCTACTGGCCTTTGTTTC
ACATGTCCTCATTCTCAGTCTGACCAGAATGCAGGGCCCTGCTGGACTGTCACCTGTTTCCCAGTTAAAGCCCTGACTGGCAGGTTT
TTTAATCCAGTGGCAAGGTGCTCCCACTCCAGGGCCCAGCACATCTCCTGGATTCCTTAGTGGGCTTCAGCTGTGGTTGCTGTTCTG
AGTACTGCTCTCATCACACCCCCACAGAGGGGGTCTTACCACACAAAGGGAGAGTGGGCCTTCAGGAGATGCCGGGCTGGCCTAACA
GCTCAGGTGCTCCTAAACTCCGACACAGAGTTCCTGCTTTGGGTGGATGCATTTCTCAATTGTCATCAGCCTGGTGGGGCTACTGCA
GTGTGCTGCCARATGGGACAGCACACAGCCTGTGCACATGGGACATGTGATGGGTCTCCCCACGGGGGCTGCATTTCACACTCCTCC
ACCTGTCTCAAACTCTAAGGTCGGCACTTGACACCAAGGTAACTTCTCTCCTGCTCATGTGTCAGTGTCTACCTGCCCAAGTAAGTG
GCTTTCATACACCAAGTCCCAAGTTCTTCCCATCCTAACAGAAGTAACCCAGCAAGTCAAGGCCAGGAGGACCAGGGGTGCAGACAG
AACACATACTGGAACACAGGAGGTGCTCAATTACTATTTGACTGACTGACTGAATGAATGAATGAATGAGGAAGAAAACTGTGGGTA
ATCAAACTGGCATAAAATCCAGTGCACTCCCTAGGAAATCCGGGAGGTATTCTGGCTTCCCTAAGAAACAATGGAAGAGAAGGAGCT
TGGATGAGGAAACTGTTCAGCAAGAGGAAGGGCTTCTCACACTTTCATGTGCTTGTGGATCACCTGAGGATCCTGTGAARATACAGA
TACTGATTCAGTGGCTCTGCGTAGAGCCTGAGACTGCCATTCTAACATGTTCCCAGGGGATGCTGATGCTGCTGGCCCTGGGACTGC
ACTGCATGCATGTGAAGCCCTATAGGTCTCAGCAGAGGCCCATGGAGAGGGAATGTGTGGCTCTGGCTGCCCAGGGCCCAACTCGGT
TCACACGGATCGTGCTGCTCCCTGGCCAGCCTTTGGCCACAGCACCACCAGCTGCTGTTGCTGAGAGAGCTTCTTCTCTGTGACATG
TTGGCTTTCATCAGCCACCCTGGGAAGCGGAAAGTAGCTGCCACTATCTTTGTTTCCCCACCTCAGGCCTCACACTTTCCCATGAAA
AGGGTGAATGTATATAACCTGAGCCCTCTCCATTCAGAGTTGTTCTCCCATCTCTGAGCAATGGGATGTTCTGTTCCGCTTTTATGA
TATCCATCACATCTTATCTTGATCTTTGCTCCCAGTGGATTGTACAGTGATGACTTTTAAGCCCCACGGCCCTGAAATAAAATCCTT
CCAAGGGCATTGGAAGCTCACTCCACCTGAACCATGGCTTTTCATGCTTCCAAGTGTCAGGGCCTTGCCCAGATAGACAGGGCTGGC
TCTGCTGCCCCAACCTTTCAAGGAGGAAACCAGACACCTGAGACAGGAGCCTGTATGCAGCCCAGTGCAGCCTTGCAGAGGACAAGG
CTGGAGGCATTTGTCATCACTACAGATATGCAACTAARATAGACGTGGAGCAAGAGAAATGCATTCCCACCGAGGCCGCTTTTTTAG
GCCTAGTTGAAAGTCAAGAAGGACAGCAGCAAGCATAGGCTCAGGATTAAAGAAAAAAATCTGCTCACAGTCTGTTCTGGAGGTCAC
ATCACCAACAAAGCTCACGCCCTATGCAGTTCTGAGAAGGTGGAGGCACCAGGCTCAAAAGAGGAAATTTAGAATTTCTCATTGGGA
GAGTAAGGTACCCCCATCCCAGAATGATAACTGCACAGTGGCAGAACARACTCCACCCTAATGTGGGTGGACCCCGTCCAGTCTGTT
GAAGGCCTGAATGTAACAAAAGGGCTTATTCTTCCTCAAGTAAGGGGGAACTCCTGCTTTGGGCTGGGACATAAGTTTTTCTGCTTT
CAGACGCAAACTGAAAAATGGCTCTTCTTGGETCTTGAGCTTGCTGGCATATGGACTGAAAGAAACTATGCTATTGGATCTCCTGGA
TCTCCAGCTTGCTGACTGCAGATCTTGAGATATGTCAGCCTCTACAGTCACAAGAGCTAATTCATTCTAATAAACCAATCTTTCTGT
A

HUMAN mRNA SEQUENCE : hR27-007.1 (Seqg ID No: 17)
AATTCACTAATGCATTCTGCTCTTTTTGAGAGCACAGCTTCTCAGATGTGCTCCTTGGAGCTGEGTGTGCAGTGTCCTGACTGTAAGA
TCAAGTCCAAACCTGTTTTGGAATTGAGGAAACTTCTCTTTTGATCTCAGCCCTTGGTGGTCCAGGTCTTCATGCTGCTGTGGGTGA
TATTACTGGTCCTGGCTCCTGTCAGTGGACAGTTTGCAAGGACACCCAGGCCCATTATTTTCCTCCAGCCTCCATGGACCACAGTCT
TCCAAGGAGAGAGAGTGACCCTCACTTGCAAGGGATTTCGCTTCTACTCACCACAGAAAACAAAATGGTACCATCGGTACCTTGGGA
AAGAAATACTAAGAGAAACCCCAGACAATATCCTTGAGGTTCAGGAATCTGGAGAGTACAGATGCCAGGCCCAGGGCTCCCCTCTCA
GTAGCCCTGTGCACTTGGATTTTTCTTCAGCTTCGCTGATCCTGCAAGCTCCACTTTCTGTGTTTGAAGGAGACTCTGTGGTTCTGA
GGTGCCGGGCAAAGGCGGAAGTAACACTGAATAATACTATTTACAAGAATGATAATGTCCTGGCATTCCTTAATAAAAGAACTGACT
TCCATATTCCTCATGCATGTCTCAAGGACAATGGTGCATATCGCTGTACTGGATATAAGGAAAGTTGTTGCCCTGTTTCTTCCAATA
CAGTCAAAATCCAAGTCCAAGAGCCATTTACACGTCCAGTGCTGAGAGCCAGCTCCTTCCAGCCCATCAGCGGGAACCCAGTGACCC
TGACCTGTGAGACCCAGCTCTCTCTAGAGAGGTCAGATGTCCCGCTCCGGTTCCGCTTCTTCAGAGATGACCAGACCCTGGGATTAG
GCTGGAGTCTCTCCCCGAATTTCCAGATTACTGCCATGTGGAGTAAAGATTCAGGGTTCTACTGGTGTAAGGCAGCAACAATGCCTC
ACAGCGTCATATCTGACAGCCCGAGATCCTGGATACAGGTGCAGATCCCTGCATCTCATCCTGTCCTCACTCTCAGCCCTGAAAAGG
CTCTGAATTTTGAGGGAACCAAGGTGACACTTCACTGTGAAACCCAGGAAGATTCTCTGCGCACTTTGTACAGGTTTTATCATGAGG
GTGTCCCCCTGAGGCACAAGTCAGTCCGCTGTGAAAGGGGAGCATCCATCAGCTTCTCACTGACTACAGAGAATTCAGGGAACTACT
ACTGCACAGCTGACAATGGCCTTGGCGCCAAGCCCAGTAAGGCTGTGAGCCTCTCAGTCACTGTTCCCGTGTCTCATCCTGTCCTCA
ACCTCAGCTCTCCTGAGGACCTGATTTTTGAGGGAGCCAAGGTGACACTTCACTGTGAAGCCCAGAGAGGTTCACTCCCCATCCTGT
ACCAGTTTCATCATGAGGATGCTGCCCTGGAGCGTAGGTCGGCCAACTCTGCAGGAGGAGTGGCCATCAGCTTCTCTCTGACTGCAG
AGCATTCAGGGAACTACTACTGCACAGCTGACAATGGCTTTGGCCCCCAGCGCAGTAAGGCGGTGAGCCTCTCCGTCACTGTCCCTG
TETCTCATCCTGTCCTCACCCTCAGCTCTGCTGAGGCCCTGACTTTTGAAGGAGCCACTGTGACACTTCACTGTGAAGTCCAGAGAG
GTTCCCCACAAATCCTATACCAGTTTTATCATGAGGACATGCCCCTGTGGAGCAGCTCAACACCCTCTGTGGGAAGAGTGTCCTTCA
GCTTCTCTCTGACTGAAGGACATTCAGGGAATTACTACTGCACAGCTGACAATGGCTTTGGTCCCCAGCGCAGTGAAGTGGTGAGCC
TTTTTGTCACTGTTCCAGTGTCTCGCCCCATCCTCACCCTCAGGGTTCCCAGGGCCCAGGCTGTGGTGGGGGACCTGCTGGAGCTTC
ACTGTGAGGCCCCGAGAGGCTCTCCCCCAATCCTGTACTGGTTTTATCATGAGGATGTCACCCTGGGGAGCAGCTCAGCCCCCTCTG
GAGGAGAAGCTTCTTTCAACCTCTCTCTGACTGCAGAACATTCTGGARACTACTCATGTGAGGCCAACAATGGCCTAGTGGCCCAGC
ACAGTGACACAATATCACTCAGTGTTATAGTTCCAGTATCTCGTCCCATCCTCACCTTCAGGGCTCCCAGGGCCCAGGCTGTGGTGG
GGGACCTGCTGGAGCTTCACTGTGAGGCCCTGAGAGGCTCCTCCCCAATCCTGTACTGGTTTTATCATGAAGATGTCACCCTGGGTA
AGATCTCAGCCCCCTCTGGAGGAGGGGCCTCCTTCAACCTCTCTCTGACTACAGAACATTCTGGAATCTACTCCTGTGAGGCAGACA
ATGGTCTGGAGGCCCAGCGCAGTGAGATGGTGACACTGARAGTTGCAGGTGAGTGGGCCCTGCCCACCAGCAGCACATCTGAGAACT
GACTGTGCCTGTTCTCCCTGCAGCTGAAAATGGAGCCACAGAGCTCCTCAGGGCTGTTTGCTTGTGTGGCATCCCAGCACACTTCCT
GCCTGECAGAACCTCCCTGTGAAAGTCTCGGATCCTTTGTGGTATGGTTCCAGGAATCTGATGTTTCCCAGCAGTCTTCTTGAAGATG
ATCAAAGCACCTCACTAAAAATGCAAATAAGACTTTTTTAGAACATAAACTATATTCTGAACTGAAATTATTACATGAAAATGAAAC
CAAAGAATTCTGAGCATATGTTTCTCTGCCGTAGAAAGGATTAAGCTGTTTCTTGTCCGGATTCTTCTCTCATTGACTTCTAAGAAG
CCTCTACTCTTGAGTCTCTTTCATTACTGGGGATGTAAATGTTCCTTACATTTCCACATTAAAAATCCTATGTTAACA

HUMAN PROTEIN SEQUENCE : hP27-007.1 (Seg ID No: 18)
MLLWVILLVLAPVSGQFARTPRPIIFLOPPWITVFQGERVTLTCKGFRFYSPOKTKWYHRYLGKEILRETPDNILEVQESGEYRCQA
QGSPLSSPVHLDFSSASLILQAPLSVFEGDSVVLRCRAKAEVTLNNTIYKNDNVLAFLNKRTDFHIPHACLKDNGAYRCTGYKESCC
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PVSSNTVKIQVQEPFTRPVLRASSFQPISGNPVTLTCETQLSLERSDVPLRFRFFRDDQTLGLGWSLSPNFQITAMWSKDSGFYWCK
AATMPHSVISDSPRSWIQVQIPASHPVLTLSPEKALNFEGTKVTLHCETQEDSLRTLYRFYHEGVPLRHKSVRCERGASISFSLTTE
NSGNYYCTADNGLGAKPSKAVSLSVTVPVSHPVLNLSSPEDL IFEGAKVILHCEAQRGSLPILYQFHHEDAALERRSANSAGGVALS
FSLTAEHSGNYYCTADNGFGPQRSKAVSLSVTVPVSHPVLTLSSAEALTFEGATVTLHCEVQRGSPQILYQFYHEDMPLWSSSTPSV
GRVSFSFSLTEGHSGNYYCTADNGFGPQRSEVVSLFVTVPVSRPILTLRVPRAQAVVGDLLELHCEAPRGSPPILYWFYHEDVTLGS
SSAPSGGEASFNLSLTAEHSGNYSCEANNGLVAQHSDTISLSVIVPVSRPILTFRAPRAQAVVGDLLELHCEALRGSSPILYWFYHE
DVTLGKISAPSGGGASFNLSLTTEHSGIYSCEADNGLEAQRSEMVTLKVAGEWALPTSSTSEN*

HUMAN mRNA SEQUENCE : ‘hR27-007.2 (Seq ID No: 19)
AATTCACTAATGCATTCTGCTCTTTTTGAGAGCACAGCTTCTCAGATGTGCTCCTTGGAGCTGGTGTGCAGTGTCCTGACTGTAAGA
TCAAGTCCAAACCTGTTTTGGAATTGAGGAAACTTCTCTTTTGATCTCAGCCCTTGGTGGTCCAGGTCTTCATGCTGCTGTGGGTGA
TATTACTGGTCCTGGCTCCTGTCAGTGGACAGTTTGCAAGGACACCCAGGCCCATTATTTTCCTCCAGCCTCCATGGACCACAGTCT
TCCAAGGAGAGAGAGTGACCCTCACTTGCAAGGGATTTCGCTTCTACTCACCACAGAARACAAAATGGTACCATCGGTACCTTGGGA
AAGAAATACTAAGAGAAACCCCAGACAATATCCTTCGAGGTTCAGGAATCTGGAGAGTACAGATGCCAGGCCCAGGGCTCCCCTCTCA
GTAGCCCTGTGCACTTGGATTTTTCTTCAGCTTCGCTGATCCTGCAAGCTCCACTTTCTGTGTTTGAAGGAGACTCTGTGGTTCTGA
GGTGCCGGGCAAAGGCGGAAGTAACACTGAATAATACTATTTACAAGAATGATAATGTCCTGGCATTCCTTAATAAARAGAACTGACT
TCCATATTCCTCATGCATGTCTCAAGGACAATGGTGCATATCGCTGTACTGGATATAAGGAAAGTTGTTGCCCTGTTTCTTCCAATA
CAGTCAAAATCCAAGTCCAAGAGCCATTTACACGTCCAGTGCTGAGAGCCAGCTCCTTCCAGCCCATCAGCGGGAACCCAGTGACCC
TGACCTGTGAGACCCAGCTCTCTCTAGAGAGGTCAGATGTCCCGCTCCGETTCCGCTTCTTCAGAGATGACCAGACCCTGGGATTAG
GCTGGAGTCTCTCCCCGAATTTCCAGATTACTGCCATGTGGAGTARAGATTCAGGGTTCTACTGGTGTAAGGCAGCAACAATGCCTC
ACAGCGTCATATCTGACAGCCCGAGATCCTGGATACAGGTGCAGATCCCTGCATCTCATCCTGTCCTCACTCTCAGCCCTGAARAGG
CTCTGAATTTTGAGGGAACCAAGGTGACACTTCACTGTGAAACCCAGGAAGATTCTCTGCGCACTTTGTACAGGTTTTATCATGAGG
GTGTCCCCCTGAGGCACAAGTCAGTCCGCTGTGAAAGGGGAGCATCCATCAGCTTCTCACTGACTACAGAGAATTCAGGGAACTACT
ACTGCACAGCTGACAATGGCCTTGGECGCCAAGCCCAGTAAGGCTGTGAGCCTCTCAGTCACTGTTCCCGTGTCTCATCCTGTCCTCA
ACCTCAGCTCTCCTGAGGACCTGATTTTTGAGGGAGCCAAGGTGACACTTCACTGTGAAGCCCAGAGAGGTTCACTCCCCATCCTGT
ACCAGTTTCATCATGAGGATGCTGCCCTGGAGCGTAGGTCGGCCAACTCTGCAGGAGGAGTGGCCATCAGCTTCTCTCTGACTGCAG
AGCATTCAGGGAACTACTACTGCACAGCTGACAATGGCTTTGGCCCCCAGCGCAGTAAGGCGGTGAGCCTCTCCGTCACTGTCCCTG
TGETCTCATCCTGTCCTCACCCTCAGCTCTGCTGAGGCCCTGACTTTTGAAGGAGCCACTGTGACACTTCACTGTGAAGTCCAGAGAG
GTTCCCCACAAATCCTATACCAGTTTTATCATGAGGACATGCCCCTGTGGAGCAGCTCAACACCCTCTGTGGGAAGAGTGTCCTTCA
GCTTCTCTCTGACTGAAGGACATTCAGGGAATTACTACTGCACAGCTGACAATGGCTTTGGTCCCCAGCGCAGTGAAGTGGTGAGCC
TTTTTGTCACTGGCTAAGTGCTGEGTTCTTGCCAGTCACCCACCCCTGGCTGAGTTCTCTCTCACCCATTCCTTTAAAAATCTGTTTG
CACTGTCCAGTTTCCTCCCC

HUMAN PROTEIN SEQUENCE : hP27-007.2 (Seqg ID No: 20)
MLLWVILLVLAPVSGQFARTPRPIIFLQPPWITVFQGERVTLTCKGFRFYSPQRKTKWYHRYLGKEILRETPDNILEVQESGEYRCQA
QGSPLSSPVHLDFSSASLILQAPLSVFEGDSVVLRCRAKAEVTLNNT I YKNDNVLAFLNKRTDFHI PHACLKDNGAYRCTGYKESCC
PVSSNTVKIQVQEPFTRPVLRASSFQPISGNPVTLTCETQLSLERSDVPLRFRFFRDDQTLGLGWSLSPNFQITAMWSKDSGFYWCK
AATMPHSVISDSPRSWIQVQIPASHPVLTLSPEKALNFEGTKVTLHCETQEDSLRTLYRFYHEGVPLRHKSVRCERGASISFSLTTE
NSGNYYCTADNGLGAKPSKAVSLSVIVPVSHPVLNLSSPEDLIFEGAKVTLHCEAQRGSLPILYQFHHEDAALERRSANSAGGVALS
FSLTAEHSGNYYCTADNGFGPQRSKAVSLSVTVPVSHPVLTLSSAEALTFEGATVILHCEVQRGSPQILYQFYHEDMPLWS SSTPSV
GRVSFSFSLTEGHSGNYYCTADNGFGPQRSEVVSLFVTGKCWVLASHPPLAEF SLTHSFKNLFALSSFLP

HUMAN mRNA SEQUENCE : hR27-007.3 (Seqg ID No: 21)

AATTCACTAATGCATTCTGCTCTTTTTGAGAGCACAGCTTCTCAGATGTGCTCCTTGGAGCTGGTGTGCAGTGTCCTGACTGTAAGA
TCAAGTCCAAACCTGTTTTGGAATTGAGGAAACTTCTCTTTTGATCTCAGCCCTTGGTGGTCCAGCGTCTTCATGCTGCTGTGGGTGA
TATTACTGGTCCTGGCTCCTGTCAGTGGACAGTTTGCAAGGACACCCAGGCCCATTATTTTCCTCCAGCCTCCATGGACCACAGTCT
TCCAAGGAGAGAGAGTGACCCTCACTTGCAAGGGATTTCGCTTCTACTCACCACAGAAAACAAAATGGTACCATCGGTACCTTGGGA
AAGAAATACTAAGAGAAACCCCAGACAATATCCTTGAGGTTCAGGAATCTGGAGAGTACAGATGCCAGGCCCAGGGCTCCCCTCTCA
GTAGCCCTGTGCACTTGGATTTTTCTTCAGCTTCGCTGATCCTGCAAGCTCCACTTTCTGTGTTTGAAGGAGACTCTGTGGTTCTGA
GGTGCCGGGCAAAGGCGGAAGTAACACTGAATAATACTATTTACAAGAATGATAATGTCCTGGCATTCCTTAATAAAAGAACTGACT
TCCATATTCCTCATGCATGTCTCAAGGACAATGGTGCATATCGCTGTACTGGATATAAGGARAGTTGTTGCCCTGTTTCTTCCAATA
CAGTCAAAATCCAAGTCCAAGAGCCATTTACACGTCCAGTGCTGAGAGCCAGCTCCTTCCAGCCCATCAGCGGGAACCCAGTGACCC
TGACCTGTGAGACCCAGCTCTCTCTAGAGAGGTCAGATGTCCCGCTCCGGTTCCGCTTCTTCAGAGATGACCAGACCCTGGGATTAG
GCTGGAGTCTCTCCCCGAATTTCCAGATTACTGCCATGTGGAGTAAAGATTCAGGGTTCTACTGGTGTAAGGCAGCAACAATGCCTC
ACAGCGTCATATCTGACAGCCCGAGATCCTGGATACAGETGCAGATCCCTGCATCTCATCCTGTCCTCACTCTCAGCCCTGAAAAGG
CTCTGAATTTTGAGGGAACCAAGGTGACACTTCACTGTGAAACCCAGGAAGATTCTCTGCGCACTTTGTACAGGTTTTATCATGAGG
GTGTCCCCCTGAGGCACAAGTCAGTCCGCTCTGAAAGGGGAGCATCCATCAGCTTCTCACTGACTACAGAGAATTCAGGGAACTACT
ACTGCACAGCTGACAATGGCCTTGGCGCCAAGCCCAGTAAGGCTGTGAGCCTCTCAGTCACTGTTCCCGTGTCTCATCCTGTCCTCA
ACCTCAGCTCTCCTGAGGACCTGATTTTTGAGGGAGCCAAGGTGACACTTCACTGTGAAGCCCAGAGAGGTTCACTCCCCATCCTGT
ACCAGTTTCATCATGAGGATGCTGCCCTGGAGCGTAGGTCGGCCAACTCTGCAGGAGGAGTGGCCATCAGCTTCTCTCTGACTGCAG
AGCATTCAGGGAACTACTACTGCACAGCTGACAATGGCTTTGGCCCCCAGCGCAGTAAGGCGGTGAGCCTCTCCGTCACTGTCCCTG
TGETCTCATCCTGTCCTCACCCTCAGCTCTGCTGAGGCCCTGACTTTTGAAGGAGCCACTGTGACACTTCACTGTGAAGTCCAGAGAG
GTTCCCCACAAATCCTATACCAGTTTTATCATGAGGACATGCCCCTGTGGAGCAGCTCAACACCCTCTGTGGGAAGAGTGTCCTTCA
GCTTCTCTCTGACTGAAGGACATTCAGGGAATTACTACTGCACAGCTGACAATGGCTTTGGTCCCCAGCGCAGTGAAGTGGTGAGCC
TPTTTGTCACTGTTCCAGTEGTCTCGCCCCATCCTCACCCTCAGGGTTCCCAGGGCCCAGGCTGTGGTGGGGGACCTGCTGGAGCTTC
ACTGTGAGGCCCCGAGAGGCTCTCCCCCAATCCTGTACTGGTTTTATCATGAGGATGTCACCCTGGGGAGCAGCTCAGCCCCCTCTG
GAGGAGAAGCTTCTTTCAACCTCTCTCTGACTGCAGAACATTCTGGAAACTACTCATGTGAGGCCAACAATGGCCTAGTGGCCCAGC
ACAGTGACACAATATCACTCAGTGTTATAGTTCCAGTATCTCGTCCCATCCTCACCTTCAGGCCTCCCAGGGCCCAGGCTGTGGETGGE
GGGACCTGCTGGAGCTTCACTCTGAGGCCCTGAGAGGCTCCTCCCCAATCCTGTACTGGTTTTATCATGAAGATGTCACCCTGGGTA
AGATCTCAGCCCCCTCTGGAGGAGGGGCCTCCTTCAACCTCTCTCTGACTACAGAACATTCTGGAATCTACTCCTGTGAGGCAGACA
ATGGTCTGGAGGCCCAGCGCAGTGAGATGGTGACACTGAAAGTTGCAGTTCCGGTGTCTCGCCCGGTCCTCACCCTCAGGGCTCCCG
GGACCCATGCTGCGGTEGGGGACCTECTGGAGCTTCACTGTGAGGCCCTGAGAGGCTCTCCCCTGATCCTGTACCGGTTTTTTCATG
AGGATGTCACCCTAGGAAATAGGTCGTCCCCCTCTGGAGGAGCGTCCTTAAACCTCTCTCTGACTGCAGAGCACTCTGGAAACTACT
CCTGTGAGGCCGACAATGGCCTCGGEGCCCAGCGCAGTGAGACAGTGACACTTTATATCACAGGGCTGACCGCGAACAGAAGTGGCC
CTTTTGCCACAGGAGTCGCCGGEGGCCTECTCAGCATAGCAGGCCTTGCTGCCGGGGGCACTGCTGCTCTACTGCTGGCTCTCGAGAA
AAGCAGGGAGAAAGCCTGCCTCTGACCCCGCCAGGAGCCCTTCAGACTCGGACTCCCAAGAGCCCACCTATCACAATGTACCAGCCT
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GGGAAGAGCTGCAACCAGTGTACACTAATGCAAATCCTAGAGGAGAAAATGTGEGTTTACTCAGAAGTACGGATCATCCAAGAGAAAA
AGAAACATGCAGTGGCCTCTGACCCCAGGCATCTCAGGAACAAGGEGTTCCCCTATCATCTACTCTGAAGTTARGGTGGCGTCAACCC
CGGTTTCCGGATCCCTGTTCTTGECTTCCTCAGCTCCTCACAGATGAGTCCACACGTCTCTCCAACTGCTGTTTCAGCCTCTGCACC
CCAAAGTTCCCCTTGGGGGAGAAGCAGCATTGAAGTGGGAAGATTTAGGCTGCCCCAGACCATATCTACTGGCCTTTGTTTCACATG
TCCTCATTCTCAGTCTGACCAGAATGCAGGGCCCTGCTGGACTGTCACCTGTTTCCCAGTTAAAGCCCTGACTGGCAGGTTTTTTAA
TCCAGTGGCAAGGTGCTCCCACTCCAGGGCCCAGCACATCTCCTGEATTCCTTAGTGGGCTTCAGCTGTGETTGCTGTTCTGAGTAC
TGCTCTCATCACACCCCCACAGAGGGGGTCTTACCACACAAAGGGAGAGTGGGCCTTCAGGAGATGCCGGGCTGGCCTAACAGCTCA
GGTGCTCCTAAACTCCGACACAGAGTTCCTGCTTTGGCTGGATGCATTTCTCAATTGTCATCAGCCTGGTGGGGCTACTGCAGTGTG
CTGCCAAATGGGACAGCACACAGCCTGTGCACATGGGACATGTGATGGGTCTCCCCACGGGGGCTGCATTTCACACTCCTCCACCTG
TCTCAAACTCTAAGGTCGGCACTTGACACCAAGGTAACTTCTCTCCTGCTCATGTGTCAGTGTCTACCTGCCCAAGTAAGTGGCTTT
CATACACCAAGTCCCAAGTTCTTCCCATCCTAACAGAAGTAACCCAGCAAGTCAAGGCCAGGAGGACCAGGGGTGCAGACAGAACAC
ATACTGGAACACAGGAGGTGCTCAATTACTATTTGACTGACTGACTGAATGAATGAATGAATGAGGAAGAAAACTGTGGGTAATCAA
ACTGGCATAAAATCCAGTGCACTCCCTAGGAAATCCGGGAGGTATTCTGGCTTCCCTAAGAAACAATGGAAGAGAAGGAGCTTGGAT
GAGGAAACTGTTCAGCAAGAGGAAGGGCTTCTCACACTTTCATGTGCTTGTGGATCACCTGAGGATCCTGTGAAAATACAGATACTG
ATTCAGTGGGTCTGCGTAGAGCCTGAGACTGCCATTCTAACATGTTCCCAGGGGATGCTGATGCTGCTGGCCCTGGGACTGCACTGC
ATGCATGTGAAGCCCTATAGGTCTCAGCAGAGGCCCATGGAGAGGGAATGTGTGGCTCTGGCTGCCCAGGGCCCAACTCGGTTCACA
CGGATCGTGCTGCTCCCTGGCCAGCCTTTGGCCACAGCACCACCAGCTGCTGTTGCTGAGAGAGCTTCTTCTCTGTGACATGTTGGC
TTTCATCAGCCACCCTGGGAAGCGGAAAGTAGCTGCCACTATCTTTGTTTCCCCACCTCAGGCCTCACACTTTCCCATGAAAAGGGT
GAATGTATATAACCTGAGCCCTCTCCATTCAGAGTTGTTCTCCCATCTCTGAGCAATGGGATGTTCTGTTCCGCTTTTATGATATCC
ATCACATCTTATCTTGATCTTTGCTCCCAGTGGATTGTACAGTGATGACTTTTAAGCCCCACGGCCCTGAAATAAAATCCTTCCAAG
GGCATTGGAAGCTCACTCCACCTGAACCATGGCTTTTCATGCTTCCAAGTGTCAGGGCCTTGCCCAGATAGACAGGGCTGGCTCTGC
TGCCCCAACCTTTCAAGGAGGAAACCAGACACCTGAGACAGGAGCCTGTATGCAGCCCAGTGCAGCCTTGCAGAGGACAAGGCTGGA
GGCATTTGTCATCACTACAGATATGCAACTAAAATAGACGTGGAGCAAGAGAAATGCATTCCCACCGAGGCCGCTTTTTTAGGCCTA
GTTGAAAGTCAAGAAGGACAGCAGCAAGCATAGGCTCAGGATTAAAGAAAAARATCTGCTCACAGTCTGTTCTGGAGGTCACATCAC
CAACAAAGCTCACGCCCTATGCAGTTCTGAGAAGGTGGAGGCACCAGGCTCAAAAGAGGAAATTTAGAATTTCTCATTGGGAGAGTA
AGGTACCCCCATCCCAGAATGATAACTGCACAGTGGCAGAACAAACTCCACCCTAATGTGGGTGGACCCCGTCCAGTCTGTTGAAGG
CCTGAATGTAACAAAAGGGCTTATTCTTCCTCAAGTAAGGGGGAACTCCTGCTTTGGGCTGGGACATAAGTTTTTCTGCTTTCAGAC
GCAAACTGAAAAATGGCTCTTCTTGGGTCTTGAGCTTGCTGGCATATGGACTGAAAGAAACTATGCTATTGGATCTCCTGGATCTCC
AGCTTGCTGACTGCAGATCTTGAGATATGTCAGCCTCTACAGTCACAAGAGCTAATTCATTCTAATAAACCAATCTTTCTGTA

HUMAN PROTEIN SEQUENCE : hP27-007.3 (Seq ID No: 22)

[00100] MLLWVILLVLAPVSGQFARTPRPIIFLOPPWITVFQGERVILTCKGFRFYSPOKTKWYHRYLGKEI LRETPD
NILEVQESGEYRCQAQGSPLSSPVHLDFSSASLILQAPLSVFEGDSVVLRCRAKAEVTLNNTIYKNDNVLAFLNKRTDFHI PHACLK
DNGAYRCTGYKESCCPVSSNTVKIQVOEPFTRPVLRASSFQPISGNPVTLTCETQLSLERSDVPLRFRFFRDDQTLGLGWSLSENFQ
ITAMWSKDSGFYWCKAATMPHSVI SDSPRSWIQVQI PASHPVLTLSPEKALNFEGTKVTLHCETQEDSLRTLYRFYHEGVPLRHKSY
RCERGASISFSLTTENSGNYYCTADNGLGAKPSKAVSLSVTVPVSHPVLNLSSPEDLIFEGAKVTLHCEAQRGSLPILYQFHHEDAA
LERRSANSAGGVAISFSLTAEHSGNYYCTADNGFGPQRSKAVSLSVTVPVSHPVLTLS SAEALTFEGATVTLHCEVQRGSPQILYQF
YHEDMPLWSSSTPSVGRVSFSFSLTEGHSGNYYCTADNGFGPQRSEVVSLEFVTVPVSRPILTLRVPRAQAVVGDLLELHCEAPRGSP
PILYWFYHEDVTLGSSSAPSGGEASFNLSLTAEHSGNY SCEANNGLVAQHSDTI SLSVIVPVSRPILTFRAPRAQAVVGDLLELHCE
ALRGSSPILYWFYHEDVTLGKISAPSGGGASFNLSLTTEHSGIYSCEADNGLEAQRSEMVTLKVAVPVSRPVLTLRAPGTHAAVGDL
LELHCEALRGSPLILYRFFHEDVTLGNRSSPSGGASLNLSLTAEHSGNY SCEADNGLGAQRSETVTLY ITGLTANRSGPFATGVAGG
LLSIAGLAAGALLLYCWLSRKAGRKPASDPARSPSDSDSQEPTYHNVPAWEELQPVYTNANPRGENVVYSEVRI IQEKKKHAVASDP
RHLRNKGSPIIYSEVKVASTPVSGSLFLASSAPHR*

[00101]

Table 3

MOUSE GENOMIC SEQUENCE : mD27-009 (Seqg ID No: 23)

GCTTTGGGGTGGAGGGTCETGCTGCAGGGAACTCAGCCAGGCCCCAAGATGGACACTTCTGGGCACTTCCATGACTCGGGGGTGGGG
GACCTGGATGAAGACCCCAAGTGTCCCTGTCCATCTTCTGGGGACGAGCAACAGCAGCAGCAGCAACCGCCACCACCGCCAGCGCCA
CCAGCAGTCCCCCAGCAGCCTCCGGGACCCTTGCTGCAGCCTCAGCCTCCGCAGCCTCAGCAGCAACAGTCGCAGCAGCAGCAGCAG
CAGCAGTCGCAGCAGCAGCAGCAGCAGGCTCCACTGCACCCCCTGCCTCAGCTTGCCCAACTCCAGAGCCAGCTTGTCCATCCTGGT
CTGTTGCACTCTTCTCCCACGGCGTTCAGGGCCCCCACTTCAGCCAACTCTACCGCCATCCTCCACCCTTCCTCCAGGCAAGGCAGC
CAGCTAAATCTCAATGACCACTTGCTTGGCCACTCTCCAAGTTCCACAGCCACAAGTGGGCCCGGTGGAGGCAGCCGGCACCGGCAG
GCCAGCCCCCTGGTGCACCGGCGGGACAGCAATCCCTTCACGGAGATAGCTATGAGCTCCTGCAAATACAGCGGTGGGGTCATGAAG
CCCCTCAGCCGCCTCAGCGCCTCTCGGAGAAACCTTATCGAGGCTGAGCCTGAGGGCCAACCCCTCCAGCTCTTCAGTCCCAGCAAL
CCCCCAGAGATTATCATCTCCTCCAGGGAGGATAACCATGCCCACCAGACTCTGCTCCATCACCCCAACGCTACCCACAACCACCAG
CATGCCGGCACCACGGCCGGCAGCACCACCTTCCCCAAAGCCAACAAGCGGAAAAACCAAAACATTGGCTATAAGCTGGGACACAGG
AGGGCCCTGTTTGAAAAGAGAAAGCGACTGAGTGACTATGCTCTGATTTTTGGGATGTTTGGAATTGTTGTTATGGTGATAGAGACC
GAACTGTCTTGGGGTTTGTACTCAAAGGTAGGGACTGTGEGTTTCTCTTTATACATTCAACAAAAGGAGTATGTAGACGAGAGAGAGA
GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGATTGATTTTGAGAGATTTCCTAACTTCCCATGTTTTTCTTCCATGGTCCTGTGA
GAATTCCTTTCTTGCTTCCCTTTGTGGGGACATCCCCACACACTGTGTCTAATGTGCAGACTCTGTGTTTCGGGAGGATTAAAGAATC
CCTTCTGAGAAATCGCTCTTTTCCTCCGGGCTCACGCGTACTAAAGCATAACCCAGCAGCTTAACGCACCAATTAATTACACTCTGC
CTTGATGTGTTTGCCAGTTCCTGCTACTTCCCTCCTCGCCTCCCCTCCCTGCTCCACTCCATTCCCCCCCCCCCATARARAAGARAT
AAATGTCTGGGTGGGGGTGGGGATCCTGTACCGTTCCCCAGCTCCCCCCCCCCCCCTTCCCAAGTTTCTATTTCCCTTCTCTTCCCA
GAGAGACTCCAGGGTAAAATGGAGATGTTCCCGAGTCTCTCCCAAGGGCACCGGGTTAAAAATATAGGTGGAGGAARATCAGCAGTCT
CTTCCCTCAGGAAAGAGGACTCAGAATAAACCTGCCGCTGCCTTGTARACATGCCCTGATAAAAATGGCTACAGGTGTTACCCAGGC
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z

AGAGCATGGGCACCGCCTTGCCATCACTCGGGEGAACGGGGAGCGCCTCTCCTTAGGATGGGATGACAGGGCTTCCCCAGCGGGTCAC
CGCGGAGTCGGCACCCCAGCTTAGCCCTGGTTCTTCCCTCCCACCCTAACTCCTTCTCCTTGGGATARATAAAGATGAGTGTACGTG
TGTGTGCACGCTGGATGGAGAACGGCAGGCACAAGGCACTGTCTTGEGGETEGCGCTGEEETGGGGGACGCTCCATTGCTCTATCCTT
TCAGTTGGAGGAGAGAGCTTCCTTCCCAGAGGGGAAGGAGCETCGAGGAAGGTGGETTTTTGTCAATGCTGCATTTGCCAGGAAGCTG
CATGCCAGAAGGCTTGGAGGTGCAGGGAATTGTTGGGCAAACGGTTTCCCCTACTGTACCACTTGGTCCCAGTTTGCTGGTGTTTGC
ATGTGTATATGTGTACTCGTGTGAGTGCCTGCTTGTTCTGTGTATTTGTGTATTTGTTTGTCATTTTGGACAAGGGGTGGCTGGGCT
GGCTGGCGGGTAGCTGGGAGGGGCTCAGCTGTTGGAGGTTTCARATAGAGCCTGTTTCAGGCAGCGCACAGCTGCTGGAGACTGTCA
CATTCCTTGTAGAGATCTAGTCACAAAAACCTGGGAGGTGCTGATCAGATTTCCCCCATTCCCAGAGTCTCCCTTTAACCTGATGTG
GGCAGTGCTCCTTGTCAGGCAACCTGCATGGACAGAGCCCAGACTTCCCAGCAGAGAGTCCTCCAGGGACCTGCTGCTTTGCAGGGA
CTGCCCAAGCCAGAGCACTTGGAAGCTGCCTCAGTCTAAATAGCTCCTGGATGAACAGACCTCTCCATGAGCAGAGTGEGGTTTCCC
CTGGAAGCCCAGCTCACTTAGTCATTCCCTGTAATGAGAGCCTEGGEAGGCTGCAGGTCCCTCTGTTCCCTGCCTTCTTAGAGCTGCC
TCTCTTGCTGTGTGCTCTGCTTAGGAGATGGGCTGECAACCCCCCCCTGGGAATTAGGAACACTTGTTAGGGGGAATCCGTGGAAGC
CCACATCCCGGAGGTGTGGCATGGTGCTAGCATGTTCTTTTCAGTGGCCCCCATGGCGGCTGTTAAGGAAATGGCTTTTCTAGGAGT
CAGTGGCTGTGTCCGGCTCTGAGTGTGGGATCCATGATCATTTGTCTGAATGTGT TTTGGGGGTAGCGGTGTCACCGGGCAGGGACGA
CTATCTTCTCTGATGGAGAGAGGTTTTCCCGGGCCEGGAGCCTCTAAGTGTTGACTGGGTGATATCACCCAAGGTGTGTGCTTCCTC
CACTCCTAAGTCGTTGATTCTCTGGTGGCGATGGTACTGAGGGACAGTGACCAGGAAGCTCCTGCGTGCCTCAGTCAGTGAGGTGAC
CACTTCCTGTGTACCTCGGGGATGGGATTGAAACAACAAAATGTTTATTTAGTGAGGCAAATGTCCCTATCTACCTCGGAGGCAAAG
AGGGTCATATCAAAGAATAGGACCAAATCAGGAGTTACAGCTCTGTCACTGCTGGCTGTGTGATTCTTCGGAAGTCAGGATACCCTGC
AAGGCTGCTTCCAGCTTTCTGGTGGGGAGACTGAGTCAGATGAGGTCAAGGCCCACCAGAGCACCTGCTCATGTAAGAGGGGTCGGC
TGETGGCTGTCTGTGATGACTGAGGAGAGAGACACCTTCTTTCTCTGTGATTAGATGGAAAGTAAGACGCAAGGACAGAGGAGAAAGT
TCTACAAGGAATCTGGGTCTGGTTGGAGACTGTCTTTACACATGAGGCAGCTGTTGGGGAGAGAGGTGTCAGCTCCCCAGCTTTGGG
ATACAGGGGGATGGGCTCTGTGACAGAAGAGCCCAGAGACACTCAGGGTGGATGAGGGACTTTCCTTTGCTAGGATTCTTGTGTGCC
TGCCTGTCTTTGCTGATGATTCTGGAAGCCCGAGGATAGACCAGGTGACCAGTCATTTTGGGTACCTACCATGGCCATTTCTATTTA
AAGGCCCTGGTGAGGGACAGGTTCTTTTTCCTCTGAGTGACTGATGGCCTGCAGCCCTGGGCCTTACCTAACTCTGAACTTCTCTGC
TTTATCTCGTGAGGCCGTACCTGCCCCGTCCACCTACTGTACCTGCTGCTGGGAGAGTCATTCATCGCATGATGAATGCAGGTCCAG
GGGTCTGGGAGAAAAGCAATGGGGCAGATACCCTGAGTGTGCTCARAGGTGATGCAAAAGGGAGCCAGCGTGAGGAGGTTGAGAAAT
GGGGACAAAGTGCTTCCTGGCTCCCACCCTCACAGGCTGTAGGCGATGACACTGGCGGGAAGGAAGTTCCACTGAGAAAGGAGATGG
AAGCCTGACTTGGGGAGGGGGGCGTTGTGGACCCCTAAAGGTGCAAGGCTGTCTCTGAGCTGAATGGAGGCTCTGGTTTATCCATCC
CTCCCTCCCTTCCTTCTCTTGCTCCTCCCGTTCTTCCCTCCCCTTCTCATCCTCCCTCACCTTCCTTCCTTTAGTAGGTGGGCTTCC
TCTTTGGAAACTTAGACAACAGGAGAGGGCTGATTCTCAAGATCCTGTTTGGAAGTCTTGATGATCCCGCCTCTGCCTATGGCTCCC
TCTAACTGTTAGAGTCTAACAGGGTTAGGGGATGGGGATTTAGGTTGTTTTTTTTT T TTTTTTTCTGACTGTGTTCTTTAGTTTTTT
CTGGAGCTGGTTTGGCCCATGTCACCCTTTTACCTTAAGCTGTCAGTAATTCTCTACTAGATCCAAAGAGTTAGGGGTAACCTGGCC
TGCTTTCTCTTCCTTAACACCCTGACAGGACGTCAGGCCTCAGCCTGTGGCAGCTTCCTCAGTCTGGGCAGCAGGGTAGCTGTCTGT
TTCCACAGATTTTGTACAGCCTCCGTAGCTCTCCACTGCTGGCCTAGAGATCCATTTCAGCCTTACCTCTGCTCCCTTGCCCCTCCT
GCCTGCCCAATCAGACTTCCTGTCCTGTTCCTTTCTGATACCCCAGCTTGACCTGTTGCTAGGATGAAGCAGTCACCGATACAGAAG
TCCCTATCTGCTTCCTTGGGTACATTCTCCTCACTTCCTGTTACTGTTCCTTCTTCAGACCACCAACTGGGCCGCCACCCTGAGCTA
GGTCTACTGAGCAGCTAAAGGAGGTCCCTACTGCATACTCTCCAGAGAATGGTGGCTTCTAGGCCTGGGCCAATTTGTTGCCTATCT
CTTTGCTGGCCTCACATATATCATAAAGTCCCCCCAGCCTTCAGCTGGAATGATGGATTGTATTCTAGGCTTTTATTTTTGGTCTTT
GTAGGGTGTGTGTGGGGAGGTGGTAGCCACAGCTTCACACCGTAGGTAAACATTCTACCGAGCTTGTCTCCAACATCCAAGATGCAT
CTCTGTCCCGATCCTCTGCCTTCCTGGGATGGAGGCCCTAGTTGCACAAGGACAGAGTGGTAGCCAGGGTACATAGGATGAAGGACC
CTGCTTGTCTCTTTGGGGCCAAGTGCCTTCTGAGGTTAGGTTACTGGTTGCTGGAACATGTATTTCTGGAGGGTTTTGGGGGGCACC
AGTAACTATGATTTCAGGCATGCTGGGGAGGTAGACATAGGTCAGACCCTGGTGTGCACCTCCTGAAGCGATGTCCTCTGAGAATAAG
AAGGCAGAAGACTCAGTAAAGCACTTTGGCTGCAGGACCCTGAGAGCCAGCAGCCAAGGGCCCCAGGCCTGCATTTTAATTGTCACA
GGGTATACTGGCCATGCCTGCCCTGGGGAAGACAAGCAGATCTGATAGTATGAGACAGCCAACCCTGCACCCATGGTGACCCTTTAT
TTATATTCCTTGTGGACAGTGAACTAATGAGTCAGATCTTGGTAACCTATAGGATTACCAGTAACTTGTCACCTACTTTCCTTCCCA
TGTCACCCACTGTTTATAACTGTCCTGGGGACAGGCTCCACAGGGCTTCCAGACTTCCCATCCCCACAGGCAGCACTGGGCATTGGG
ACAATGGCTGGGCATTTGTCTTCTGAATAAGCTAATTAGAAAGCTACTCCATGGCCTTTGATTCCCTTATTTAGCTTCCAGGAAGGA
GGATGTATGAGGCCATCCTCAAAAGATTCCCTTAAAAAAATTAGGTAGAGAAAAGCAGAAGAAAATTGGAGTAACCTGTGTTGTGAC
TCAGGCTCCAAGGCAAATGTAAAATCAGAACAGAGAGCTCTGGTTGCATGCCAGTTACTTATGAAGCACACTGGGCGGGAAGTGTGTG
TGTGTGTTGTGACGGGGCGCCTGTACTGTACTGTACTGTACACAATATCCCCTTTCTTTGCGCCATGACAGGACCACCAGAGCATTCG
CTGGGTAGTTGTITTTTCTCTCAAAACCCCAAAGGGAGAGAGAGAGAGAGAGAGAGAGAGGGAGAGAGGGAGAGAGAGAGAGAGAGAG
AGGGAGAGGGAGAGAGAGAGAGAAGAAAGCCATCAGTTCCTCTTTAAATAATGAGGGTTGGTAATTCTAAGACTGCTCACTCTCAGG
AGCCGTGGGGAGGAAAACTCGAGTGCCTTTTCTTGTGTGGAAAGTCCGGAGGAGGCTAATGGGTTTTCAAGGCCCCCTCCCCTTGTC
ATTCCACCCCCAGGTGCTCGGGAGGCAGGGGAGAGGCTGGGGGCAGGGACCACACTGTTTCTTTCTGCCCCACACTGCTCCTGCGTG
AATTGCTGCTGAGTGACAGCTGAGGGAAGGCGAGGACCTTTTTCTTAAGAACTGGATGACTTTACACCCAAGAGTCCCAGAAGTAGG
TGGTGCTGGAGGCATCCTATGCAGATGAAATCACTCACTAAGCTAACACTGCCAGTGGGCGTGGTACTGAGATAAGAATCCTGCCCT
TTTGACTCTAAGTTTCTGTGCCTGCTGCTGGAGGCCTTGCTTACATTCCTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTATTTGTGTGTGCCCGCATGCGCGTGCGCCCGCGTGCATATATGTTTCCAGTTTGGAATTTCAGTGCAGAACCTTGCA
CCTATTAGGTAAACAGTCTGCAGAGGAATCTCCCCAGCCCAGATTGCTTATACTCTGTTTTGCTTTTGTCCTTTTAGATTGCTTGCA
TTTTCTCTGCATGTGCTGTGTTATATGTACATGTGCATATAACATGTGTGCATGTGGCTGGCCTGCGAGCTCAAGGGCTCTCGTCTG
CTCTCACCGTATCCCATCTACCCCTGTATCCTAGTTTTCATATGGATACTAGAGATTGAACTCAGACCCTTGTGCTTGCATGGRAAGG
TGTTTTGCTGACGGAACCATCCTCCTGGTTCAGCACCCCTCCAGCCTCTGATATATTCTTGGAAGAAACAGATCAAAATCTATGGGC
CAGAGACCAGAGATACAAAATGTCGGGCTAGAAGAAGCTTGGCCAAGACATAGGCAGAACACGATTGGGATGGGAGCTGTTGGTGCA
GGGACCCAGACCAAAGGTTCTGTGGTGCAAGCAGCTTCCTGGGGGCAGGCAGTCTGTTCATTGAGGTGGAGGGAAGGCCCATGGTGG
GTCCCTGAGATGTTTCCTCTATGGGGGGGGGATGTGGCCATCCACTGTCAGGGTGACTCTGAATAAATTGTGAAGAAGTAGTTGTGG
GGATTACAGGGAAAGTGAGCTTTGTATAGGTTTGCTGTAGGTACCTACCACAGCACCATTGCCCCGCCCCCAAGCCACTGTGCCTCC
CCCTCCCCTCCTGAACTAGCTGGCTTACCTTGTTCCCTCCTGCCTGGATCTTCTTTTAATTTTCTCCTTCCTTTCTAGTGCTAGCTG
CCGAGGTGGTAATGGGGAGTTGGGGATCAGCATGGTGTATCTCGCAGGCATAGTCCAGCTGCCGTTTCGCATGGTCCCCACAGTGGT
TCAGGATCGTTACAACCAACAGTACTTTCCAGCTGAGAAAATCGAGCCATCAGACCCCCTTCTTAGATGGTTCTAGAAGGAAGCTCA
GAGCTGAGGTGCACGACTAGCTTCTATTTTAATTTTCATTTCATTTATTTATTTCCAAACCAGAAAGCTGGGAACTGAGTAAGGAAG
TCTCTGAGGGCTTTTCCATTGCTATTCTAGAATTTTCTTCCTTCTGGAGTTCCTCCTCCCCCCCTCCCCCCTCCCCCTCTCTCCCGG
CTCTCTGTGCCATCAGCATAGCTGGTGCTGGAAAGGGTTCGTCTTTGCCTTTATGGCACCCTAAGGAGGTGCTGGTACTCGGTGCTT
CTTGCGATTGTTCTTAGCTCACTTAAACCTGAGACCTGAGCTCTTTTTCTGCCTCCAGGTCTTGTCCTTGTTCCAAGGACTGTCTGA
GCCACTGTTCTCAAAGCCATGCTCATCAGAGGTGTCCCTCAGTCAGTCAGAAGGCCAGACAACGTCATCCAGTTTGAGAGGAACTTG
GGCTAGCCCTGCTGGAGGCTCCCTGTAGAAGGTGGGGTAGTTACTGAAGGGTCAGATGAGCCATTGTGGAAAGAGAGACTCATTTCT
GTAGGACAGGGGGACAGAGGATAAAGTGTGTGGGAAATGCAATTTATGCAGATATCTTGAAGATGCCCCAGGATGTGCATGCAAGGG
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CAGATGGGAGGAAAGAGAAGATTCTGAGAGTTATGGGGGCTETGCTTCTCCTGAGAGGTTCTGAACAGGGATCARAACACTCCTGCC
AGGGGTGTGEETTCACGTGATTGACTTAATAGTGAGTTGCCAGGAACTCTAAAGATCCAATGCTCTTTTCCCCCTCAAATATGATCTT
ACCTGTTACGGATGGCCTAGTATGGTAGCTAAGGGGTTTGCATCTAAGTTTATTTCTTAACTCTATGGCATACCTGTGGTGGGGAAT
TTGCTGAACCCTGTTTCTTCATATGGGAAGAGGGAACTCCAAGCCCTCCTTAGATCATAGGACTCAACACTTTTCCCTGCAATATAA
CATCTAGAATCCTTCCCTGTACCATAGCATGCAGCATCCCTCTTTGAAGCACAGTCCGTAGCACTCAATACTTCTGTCCGTATTGTA
GTACCTAGCCTAGTGAGTACCCTGCAGTGCAGCACTGAGCTGGGCGTGCATTGAACTTCAGCAGCTGCCAGATGTTGCTTTTATTGG
ATGCCGCTTGGAGGACTGAGCCTGGAGGGACACAAGTACACATGCTCCCCTGTGTATGCTTTCCAGGTGGTTGTGGAGAAGAGAAGAT
GGGCTTCAGGTTAGGAGAAAGGACCCTGGAAGAGTTGAGCACACGGGACCTTGCCCTCATTCTCAAGAAAAATGGACAAGCCACCCA
GTGTTACTGCTCGATAGGTCTCAGTGTGTAATGAGAGGAAGGGCTACTCTTGGGAAGGCGGGACTCTCATGATGGCTTGGCCTGGCCT
TCTAGAGTCTCCTATCATGAGTATATTCAGCGTTGGCAGTCTGTGGCTTGGGCATAGCTAATTGGGTGTAGGCATTCAAATCGGACA
GETGGAGAGAGCACAAAAATAGACCCATGGGGECCAGGCCAGAGGCTGAGAGGAAGCGTCAGGGGGACACATGATGATCAAGCAGAATG
AGATTGAGAGCTTGGGACTCTAGGGCAGGAACTAGCCCAGAGACAGATCCAGGCAAGTGAAGACTGCTACATCTTGCAGAAAGTTCC
ATCAGGAAAACAGTTTCCCTTCAAGACCAGAGACAGGGATACTTTGTATAACTTAAAAGCGTTCCAGCCTGGCATGETGGCACAAGCC
TTTAATCCCAGCACTCGCGGACGAAGAGGCAGGCAGATTTCTGAGTTCAAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACACCCA
GCTCTACACAGAGAAACCCTATCTCAGAAATTTAAAAAAAAATGGTTCCTCTACCTCTTTTACCCTGCTTAACACTAAGGCCATGTT
CCTAGCCAGGCACCAGGGGGCACCAGCAGTAATTGGGTGGCGGAAGCTATGCCAGGGAACCTGGACTTGCTGGGEAGGAAGCAATTC
CTCCCATCCCAAGTCCCTATCCCAAACTACTTGAATTATATTCTGAACAGAGCCTTGGTGATTCAGGCAGAAGATGTGTGAAACAAT
ATGCAAATTGGCATCTGTTGTTGTGGCGTCAGGTCGATGGGCATTTTTCTTAAAGGACAAGAAGGTCGTTCAGATGTCAACTGAGCA
TGAACATTGGCTTAGACGAAGCTTGGGGCAAGCTTGTTGCTGAATGGGCTGGCGCTTGGACGTTGGACCTATAGGTTCTTCCTCTGC
CACCTAGCATGTTCAAGGCTAGTTATTCGGGETTTAGCCTGGAGAAGTCTGTAACAATGAACACCTTGCACAGAGGGTCACCCAGCA
AAGAGGGAGGAGGCTGGAAGATCATCTGATCTCCAGAGCCCTTTCCTAGTGGGGAGCTTGGGACCGGAGAAGGCTGCAGGGAGTCAG
GACTGCTCTGEGTTCTAACTATGGCCTACCCTTACTGCTGAGTCACCCTAAGGACCATGACTCAACCTCTTTGAGCTTCAGTTTCCC
CATTTGTAAATGGGAATACTGACATTCACTGGCCCAGTGAGACTCTCATTTGGTGATAGTTGAGTAAGTGGCCAGCGCAGTGGCTGG
CTGACACCTTTCCCAGGCTGGECGETTCCTCCTCACACCTTCGCCTGAGCTGCCACCTGCCCACATTCCAGCGAGCTTTTACTAGCAG
GECTTTTTTTTTCCCCCCCTGGGCCTTCTCTCCTTTGTGAGGTTTCTGATGTTAACAGATTTTTTTGTTTTTTGTTTTTTAATCTAT
TCTGACTTCCAGCGGGTGAGATGCTAACTTTTCACACAGATCTTGCACATGGAGACATCTGGAGCTGCTGACAGAGGTGCTGTGCCT
TCTCATGTTGAGACTGTGAGAGTGATGCCATGGTTTAGGCCACCGTGTCGGGAGGGGCTCGGACCTGGAGGCCATTGGGAAGAGGAC
CCTAACAAGCCTTCTCTGGGGATAGCTGEGGACATTCCTGCCTTAGGTAGCATCCACCAACCTGGGTGGEGCATGACTCCTGCACAGG
GCCCACTTCCATGAGGAAGGCAGGGCATGGAACACCGGTCAGGACCGCAAGGTTCAGAGAGGTTATGTGAGTTATAGGACCGCARGG
TCCAGAGAGGTTATGTGAGTTATCCAAGAGCACTAGAGCATTGTAAGAAGCAGGGTACAGCAGGAACCCAGGGATTCTGGGTTTTGT
CCTTTCTTTCTTTCCCGTTCTCCTACCCTTCTCCAGGCAATCTAGGTGCTAGGAGGGGAAAATCTGTGACCTAGAGGATTAGAGCCA
GCTCTETCTGEEETCTCTCCTTACCACTACTCTCTGCCATCTCATCTATCTATGTATCTTTCTCTGTGTCTATCTCTGTATCTTCCT
ATGTAGGTATGTATCTCTGTATCTATCTACGTATCTACCTACATATCTACCTATGTATGTATGTATGTATGTATGTATGTATGTATG
TATGTATCTATCTATTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTTCTATGCCTCTTTATCTACCTAACATGTATG
TATGTATCTATGCATGCATGTATGCATGTATGTATGCGTCTATGCTGGGAAATCTATCTATCTATCTATCTATCTATCTATCTATCT
ATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATTGTGAGAATTGAACTCAGGACCTCTGGAAGAGCAGTCAGTGCCCT
TAACTGTTAAGCTATCTCTCCAGCCTGCCATCTCTTCTTAAAAGTGCTTATGTGGGAGACAGAGGCAGCAGATTTCTGAGTTTGAGG
CCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCTAGGACTACACAGAGAGATCTTGTCTTAAAAAACAACAAAACAAAACARAACA
AAACAAAAAACAAAGCAAAGAGTGCTTATGCTTTCCCAGCTTGGCAGCAGTAACTGATTGCTGAGCTGGCTGGCTTTGCAGAGCAGA
AGATAGGATTTTTAAATGCTTATTTTTTAATGATTTATTTTTATTTTATATGCACTGGTGTTTTGCCTTCATGTGTCTCTGTGTGAG
GTCTTCAGATCCACTGGAACTGGAGTTACAGACAGTTGCGGAGCTGCCATGTGAGTGCTGGGAATTGAACCCCGGTTCTCTGGARGAG
CAGCCAGTGCTTCCAACCATTGATTGAGCCATCTCTCCAGTCACAGAAGGTGGGATTTTTAATTCCTGTTGTTGAGGGTAGCGGTGG
ACTAGAAGTGGATGAGGCTEGGGGATGAAAATCACTGETCTGTTGTTTACCTGACTTATTCAAGGCACTGGGTCTCATGTCCAGGATG
GCAAGGAGAATGTGAGCAGGCAAGCTGGACAGGCATGECCTCTTAGGGCTCTGEGTTCTTGGCAGTGATGACTTTTGCCTTTGATGTC
TGTCCTGAGAGTCTETGGCCTTTGTTGGCCCGTGETTCCCACTCCTCCTTGGTCCAGACTGCTATCAAGAATCCTGAGATCCCTCGG
GAGTGAATGGGTGGGAGCAGCGAGTCAGACTCGGATGTAGGCTGAGTCGGGAGGGTTTCATCATGGGCAGGTGACATCATAGACAAT
ATTTTTGTCCCCGCAGCTTGGEAGGGTACCCCACAGTCTTGAAGCAGATGCTTCCTCTCTCTTCCTTGGAAACAATAGGAGGCCAGT
AGGATAACGCAGGCTCAGAGGACAAAGCTGCTCTATGCCAAGGCTGACTATCCGAGTTCAAACCCCAGGTCGGGGAAGGAGAGAACT
AGTTTCTGTAAGTTGTCCTCTGACCTCTACATACTCTTCCCTAAATGAGAGAGAGAGAGAGAGAGAGAGAGAGAGCGAGAGACTGCA
AGTGGGTATGGCTATCTAACTCTGATGAAGAGAGGAGACAGAAAGGAGAGAAGACAATGAATATTTCCAAAGGGTCTATTCCGTGTC
PTCACATTCCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCCTTTCCTTTCCTTTCCCTTTCCTTTCCTTTCCTTTCCTTTCCTTTCCTTTCCTTITC
CTTTCCTTTCCTTTCCTTTCTCCTTCCTTCCTTCCTTCTTTCCTTCCTTCTTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCC
TPCCTTCCTTCCTTTCTTTCTTAGTTTGTTTGCTT T T TT T T T TTTTTT TGAGACAGAGTTTCTCTGTGTAGCTGTAGTTGTCCTG
GAACTTGCTCTGCAGACCAGGCTGGCTTTGAATTCTGAGATCCATCTGCCTCTGCCTCCCAACTGCTAGGATGAAAGGTGTGCAACA
CTACCCAAGAGTGTGTTCTTTCAAGCCACCCCCCCAAAARAAACCCTATTCAGTCTGTCAGTCTCACCTGGCTCATTGTCCCCTTAT
TPTCCTTCTTATTGGCCTGCTCACCTGACCCGACACCCCTGGGETGTGCGGAGGGGCAGGCAGGGTGCTGTCAGTGTGATGCATAGG
TTTGTGGCAGCTCTGGGAGCCAGETACAGGGAAGGTTGGGCTTGGACATCCTTTGAGTTTCTCTGTCCCGGCTCTGTGACTCTGTGA
GTCTCAGTCTCTAGGTTTACAAATGAGGACAATGGTGTTTTCTCTCTAAGAGAGTGTGTGTTGTGATGGAGACAAGATGAAGAGAAG
GCTTTGEGECAGGECATGGTGAGTGTCAAATAATATCACATCAATAATGTTCTCAAAATCGACTTCCAAACCTGGCTTTGTTGTCCCC
TCACCTGAGGGCTAGGATGGGTTCCGCATCTTTCCTCCTCCAGGCAGTCTTCTGGGCCCTGTGTGCCTACCTGCTATCCTGCCACAG
GTTAGGTGAACTCTCCAGATCTCAGCCCTGTTTATCACTTGCTAGCTTTAGGAAGTTGCTCTAACAGATCGACTCGCAATGTTCCCA
GTGGTTCCTGGTAATCTGTCTGTCAGTCTTCTGCAGGAAAACGCCAGGCTGCTGTCAGTAAGCTTGTGACATGGCTTTTGCCATACC
CTGGGCTCTCAGTAAGGETCAGCTGAGATTGTGGCEGCTGETGEGGAACCTCTCTGGCTAGGCATGGCCAAGCTTGGCGGCTGGCCAT
TTGTTTGETCATCTGGAGAATGGAGCAGGGAGCTGGAGGAGTCTCCTTCCATCTTAGGCTGGTGACCACATGGAACTGGGGGARTGA
ATACTTGAAAATGGCAGTGCTCTGGTGACAGGGCACTGCCTGTCAGTGAGTGCAGGGTCTACTGGAAGAGTGGGTTGGAGGGTTATC
TTCATGTCCCATGTGTGAAGGTAATGCAGCTAAGTGGATTTCCTCACTATCAGGAGATGGCTGAGAGACAGGCCCTTTGGCCAGCTG
CCCTCCCTGCTGCCTCCTCCCCGCAGGCCAGCCCTTGGCATGAGGCCTGCTTGTCTCCTGAGCCCTCTGCGCAGCAGGGATTTAATT
ACTATGATGTAAGGAGCCCAGGCTCGAGGCTCTGGCAGAGGGGAAACAGATTTGTCTTCTTACTGGGAGAATAAAAACGGACAGAAG
AGAGAGAAATGACTGTCCCCAACCTCCCCCTCCCCCAGAGGTTCCAAGGCTGTTGAGCTGATGGGGAGATTTTTTAGGGGATARGGG
GGGAGGAACAGGTAGCAGTGTGTCTGEGEEEECGGGGCAGGTGCAGGATACCCTGTTCAATTCAGAGCCTTTGCTATTCAGTTTTGC
CTTCTATGACTAATTCAGCTAAGCTGCCTGTTTTCCCARAGACTGGGCAACAGCCTCCATCAAGTACCTACTATGCGCTAGATGTTG
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GCCTTGAGAAACTTCCTGTCCAGGCAGGAAAGCATGTGTTTTTATGCAGCCAACAGATGGCTCCTGACCACCTGTGAGGGGCCAGCT
AATTATTCTAGGCACAGCACAGTAGGAARAACCACAGTAGGCCAGAGTCTTGCCCTTGGGGATGCACATTTCCATAGCTGAACCCAA
CAGTARAAGATATCAGCTAATTATATATTGTGTTTGAAGTCCTATGAAGGAACAGAAAGCTGGGCTAGCAGGACACGGCGTTCCACA
GGGAAGCTAGTCATCTCGAATAAGTGCTCAGAGGAGGCCTTGATGAGAAGGTGACATTTGETGAAGGTCTGGGGTTGGTGAGCAAGC
CAGGCTTCCTTGGCCATGGAGGTGCGGACTAGCTTCTCCAAGGCCTTCGTCAGGTTTGTGCTTGCTGTGGTCTGGATAGTTCTGTCC
AGTAGACCTAGAACACGGAACTATCTTGGTCCTTTTATGCTTCCTGGTAGCTGTATATTTTTAAAAGTAGGACATATGAAATTTGTT
AATATGTTCATTTCATGTGATGAAGAAAAATATTACAATTTCAATGCGTAAGCAACATAAATATTTTCAATGAGACATTTTCCATCC
TATCTGCCATGCTATGTCTEGTGCATATCTGATGGCTCATCTCAGCCAGCCACTARATCTTCATTGGAAACACTTACCCGGTTTTAG
AGTCCATAAAATTTATAGTTAAATARACACTCACGTTGTTGCAAGCATACTTTAGGAGTTTCTAATAAATTAATGCTGAACCAGTTT
AGAATTTATGGTTATTTATTTTGGTACTAGGGGTTGAACCATGGGCTTCACATGCGCTAGGCACATGCTAATACTGCTGAGCTATGT
CCCCCACATCCTGGTACATCAGTTTTCAGATGAATGATTAATAACAGAATGTACACATAAATTCCTCACCCTCGCCATGTCAGTGGG
GTGTGGTGGAACGTGTGCCATCCATCAGAGACTCCCCAGGAGTGAGGAGCCCCTCCCTCTGCCCGGCTGAGCATAGGGAGCACGGGG
ATGAAGCCAGCTTGGAGGTAGCACTTGGAGTGTTCTGTGCAGCACTTGCCCTTTACCCTGGCAAGATGGCATCAGGTGAGGGCTCTG
AGCTTTGGTATTAGAGTTAGGCACAGACAGGGAAGCCTCACCAGAGGTTTAGGGACACTTCAGGTGAGGCTGGTGGTGATGGAGCAC
CCAGGTGGGAAGTAGCAGCCAGGTGGTGAAAGTGCGTGGTCCTCGCAGTGTTTCGAAGGGTAGGTAGGCTTCTGEGTGTGTCTGCTGA
AGTGCGEGEETCGEATGCCCAAGGGGTAACCCTAGAAGCTGGGAGATTTGTGAGACCCACACTTGGGTTATACAAGGTTCTTGCCCAG
TCCCTTTCTTTGETCGACGECTCCCCTTGCATTCCAGAAGACAGTTTGGGACAAGGCTGGCATCCTTTCAAACAAAACCAAGGGGTG
GGCAAGATAGCAGATCAGGGTCAGGGTTCTTATGGCTAAGCCTGTTAACCGGAGGCGCCCAATCCCTGGAACCCACATGGTGGAAGG
GGAGAAGGGACTCCCTCGAGTTTTCCTCTGACCTCTACATGTGTGCCTTGGCGTGGCTAAACCCCCAGCACCACAGAATAAATAAAT
ATTTAGAAAAAATTAAGAAGGGGCTGAGGAGAGAGTTGCACCGGGAAAGCTTCTGTAGTATGTGTGTGAGGACTCACCTTTGAATCC
CTCCCCCCAARAAAACATTGAACCCATATAAAAATGGATGCGGCAGGGTGTGTGTCTGCAATCCCAGGGCTTCTGAGCGAGGTGAGAA
TCAGAGACAGGAGACTCCCTGAATGCTCACAGGCCAACCAGCCTAGCGTGTGCAGTTGTGAACAGCAAAGAGATTCTGTTCAARAGGA
AAAAATGTGGCATGGAAGAACTACGCCCAAGGGCCATGTGCACACCATGCCCCCCGCCCCCAACCARGAAACAAAGCGGCACACACA
GAACCCAAAGAAATTATCGGTGCTTACAGTGTGATTAGTGTTTAGTTCCCAAAGGTCACAGGAATCTAATAGTCAGTCCACATTTGA
AGATCAAGTCTCCCTETTCTCGGCTGACCCCAGAATGCTTTGATGGATAGGGTCAGAAGTGGCCAGAGATTCCCATGGTATGACCAG
GAGATTACTGAGATAAGATGGATCCCATGGATTCCTAGTGTTCARACACTTTCAACTCTGTGGGCAGTGTGTGTGTGTGTCTGTGTG
TGTCTGTGTGTGTGTGTGTETGTGTGTGTCGTGTGTAGATCAATGAGCTTGAAAAGATAGCTCAGAGGTGAGGTCTAGCTGTTGGCGAG
GTGCCAGTCTTCTGCTCACTAGCCAAACTGCTATGTCCARAGCCCGTTGACTCTCCAGGGCTCTCAAGGACCACAAAGCCATGCCAL
TATAACTGTTTCCTTTCTAAGTGTGGAAAGAGCAGGGATCGCTTTAGATGTCTTCTCCTGATGTCTTGATATCTGATGGTTGGCCTT
GGGCCCAGAAGGTGAGGGTCTGAGGCTATGGGACCTGTGGGCCAGCTCCTCTCACTGEGTCAGTCAGATATGCTGGGTGTGGGTCTGC
TGCTGCATTCAGAGTTGGTCTGTGCCACTAGTTGACCATATGACTTTAGTACCTAAGTCTTCATCTGCGTTTGCTCATTTTGTGGTG
CAGGCAAGGGTGATGCTAAATAGATTGTGGTGATCCGGCTCAGTCAATGTTGACTCCTTTCTTCTTCTGTGAGGTACCTCAGGAATAC
CTCACACAAGCTTCTCTGGCCTTTGGTGAAGAGAGACAGCCTGTCTGGGGTGGGATGTTGATGAGGAACAAGAGGCAGGGGAAGGTG
GTGATGGGGAGACCTGGGATCTACCTGECCTGTGAGCCAAGGCTTTCCACCTGAGGTGCTTCTCAGAATACATGTAGCAGAGTCTGG
AGACTTGGTTGGTCATCACAGCCAAGGGAAGGATTTGATAGATACCTAATGGACAGGGGCCAGGAATACTCACCAAATCAAGGTATT
ACCTGGTTCCAAACAGCAGAGACTGGAGAAGCCTGGATAGATGGCTTGTTACAAGGACAAATGGAAGGATGAAACCGTCATCCTAAC
TATAGCATGACACTAGTCATCTCTGGGATGCTGGACTAGGTGGGACTCAAAACTTCCATTTTATTTTGAGGGTCTCACTATGTAGGC
CCCTGCTTGTCCAGAACTTGCTAGATAAACCAGGCTGGCCTCAAACCCACAGAGATCCACTTGCCTATGCCTCTCAATAGCTGGGAT
TCAATGCATGTACAACTATACTAGGCTCTCAGATTTGAATTCATGATCATGTTCAAATTCATGTTCAAGTTCATGCCCCTCCAGAGT
TTTTTCTTTGTTTCTAATCTCTGTCTCTTTACATCCTTCACCTTGGAGGTTTTATCTGTAGACGAGGCTGAGGTATGAGCCACATTA
GAGCCTGTGAGAAGGTGAGACTTAGGGGCTTTTCCAGGACTTCCTCTTACCTCCAAGAGGCCTCATATACTGGCCCCACTTTATTTIT
GGTCTTTTTTAAAAAAATGTGCATTGGTGTTTTGCTTGCGTATGTGTCTGTGTAAGGGTGCTAAACCCCCGGGAACTGGAGTTACAG
AGAGTTGTGAGTTGCCATGTGGGTGCTCGGGAATTGAACCCAGGCCATCTGGAAGAGCAGCCAGTGCTCTTAACCCCTGAGCCATCTG
TGCAGCCCCACATCTCCGTCTTTGTTGTTTCTGAGAATGAGTAGAGCTGAAGTCTCCATTTAAGAAAGAGGGGATTTTCAGGGCTTA
CGACTCTGTGAGTGGGAGACTCAGCTGGTTTAGTGGCAGACTTCCCGGCATGCGCGGAGAAACAGTTGETTTGCCAGCTTGGGTCAAGC
TAGAAGCCATTTGAGGTTGTGTGGGTCACTGCTCTCTAGGTCTACCTGGGGAAGCAAGTACTTGTGCTGAGTTGCCGACCGGTTCCT
GGGGAAGACAGATCTAGGAAAGGTCTGTEGACTTCCCACTGGGAGGACTCTCACTGAAGCCTGCTTGCACTGGGAGGACTCTCACTG
AAGCTCGCTTGCTGTTTTGCTTGGTGCTGACTCTGGTGATGTTAGGGAGCACTGAGATGACAGCGTATGCGTTCAGGGGTGTGCAGGC
TTAGTAGCTTGGAGGCAAGCAGACTACTGTGAGTACCACACTGGCTCCTCCTCCTTAAGGCTGTGCTGTGAATCTGAGTGTCTGACT
TCTCAGACATCGTGGGGCTTGAGTCTEGCTTTCAGGGCCTCACGAGGCAGAAGCGGEGAGAGTGTTCTGAGCTTGAAGCGGACAGTGGG
TGGCEGTGGETTEGGCTGCGETTGCGTCEGGCTCCAAATCAGAGAGTGCCAGGTGTTCTTCGGGAGGAAAAAAAAAGGAAGCAGTTTTCTC
AGGGAGAGATAAAGAACAGACTTGAACGGGACAGGAGGTCCCCATTCACTGGGTCTTTGCATACCAGGCAGAGGGCTTTGCACGCTT
GTTAGAAGGCAGGGGAAACATCGCAGTGGTGTGATTAAGCTTTGGCACAGAGAAGAGTAGTAGGAAGAAGCTGGCAGCATGAAGTGA
GGGCTTGAACCAAGCTAGGGACAGTGGAAAGGAAAAGGTGGGAACCCACAAGAGAGCAATGTGGGGCATCCTCCTTTCGGCCTGGGA
TGACGTATGCTGTCTGTGAGGGTAGATACAAGAACTGTGGCTTAAGTGCCTCTCTACATTGATCARAATCCAGCCCTTCCTTGGAGG
GTAGACAGCAGTGAGCAGCCAGGCAGCCTGCTGTCCCAGAGAGTAGGGTGGCGGAGTGCCCATACCAGCCGGCACCAACTGGCACCG
ACACCCTGGCTGGGGGCTTCTCCTTCTGGAACCCATCAGCCCTGGCCTCCAGCCAGACCTGATGGAGACGGATACACCCTCTTCCTG
CATGTTTTCAAAGATATGAGTGGGGTAGTGACAGCATGCAGAGCTAGCCCCTCTAGGCTTCATGTAGTAGCCTGACTATTTTGTGAC
TATGCCTAAGGAGCAGGTGGGCAACTATCGGGGCACTTTGGGCCTCAGTTTCTGGGAGTTTTCTGAGTGCACTGGTGCTCAATCCAT
GCAGTGATTGTAAGAGAGGATTCAAGAACACAGCCGGGAGGTTCTTGGCTCAGCCACAGTCACTATCTTTAATTGACAGGAAGTGGT
GATGGACTGGACAGGATGTATAGGAGAGATGAGCTATGGTTACCACTGAAGGAGATAAGTTGGACAAAGTGGGGTTGGCAGTTCTCC
TAGGCCATAGCTCTGATGCGCTCGGGTCCGGEGGCCGEGEEGCGATTGCAGGAGGCTACCCAGTGGCAGCCTGGGGTCGTCCCACCTCG
TGATTCACAGATGTTTTTTTTTTTTTCAAAGATTTATTTATTATTGTATCTAAGTACATTGTAGCTGTCTTCAGATGCACCAAAAGA
GGGTGTCAGATCTCATTACGCATGETTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAAGACCTTCGNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNTCTCCAGCCCCAGATGGTTTTTATTATCTACCTTAGGACCACCTTTTCAACACACCAGCATCCCTACGAGCCAC
CTCAGTGCAGTGACCAGAGAGGTCAGTGTGTTCAGCCGATCAGCTTAGCCTCTGGTCTTGTCTGTGTTCCTGGAGACTTTCCTGGGC
TCACAGTGCCTCCCTCCATCGCGATGCCCCTCAGAGGCTAGCTGGATCTCTTTCCAGGGTTTCAGTTAGGGCCTGGCTTAGTTCAGG
CTCCAGAGAAGGAGTACTGCCTGGACTGGCATGTTTGTACTGATGTTTGCTGTCCTCTGTCCACTCTGTGTGTGAGCTGGACAGACA
TGAAGGCTCCCCAGGGGCAGCGTCCTGCATAGCACAGGATCGTGATGCGGCTATCTGGAGTCCTCAGGAAGACTCCAGGAGATCAAT
GATGTGCTGACACCAGCACACAGAGAGAGGTTGCTTGCAGGTGTAAGGGAACAAGGCTGAGCTGGGCACAGAATGGCAGAGGTGGGT
GAGTGTGAGACAGGCCTAAGGCEGAGGCCCACAGCAGAGAATCTGTGATAAGAGGCTGGGCAGACCTGGGTCAGCCATGTGAGAGCAG
AAAGAGTGTTCTCCAGGETCTTCACTAGCTGGCTGAGCGTGCAGGTGGAGGTGACGECTGTCEGTGTGTCGGGGCEGGGGGAGAGGCT
GGGCTTGGGGATGCTCCAGTGTTTTCATCACAGCAAGTGACAAGGTGTGGTTGTGTCAACAGCCTCAGTGACTGGCAGACTAATCAG
CATCCATTCTTCCTTCCETGGGTACAGCAGTCCCCAAGGGCAGTCCCCAATGCCTGGATTACCTCCAACAGTGGCAGAAGAAGCAGA
GCTCTATCTGCTGCTGTACCCCTGTCCCATGTGACTTATGGCTGTCTGCTTCTCCTAGAATTTGATCTAACCTTGAGGAAACTAGCC
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CAGGATCTATACGAATGCAAACACCAAGACTACTCTTGAGTCGTGGTCCAGGAGGCCCAGATGAACCCTCCCAGGACTGCTTAGATT
TGGGAGCCAGGCGACCAAGAAAGGGCAGAAGGCCTCTGTGAAGTAAAGGCAGAGGAATAGCTGGGCAAAGGAGGAAGAGCAGACTGC
AGCCAGGGGCTCAAGCAGGEGAGGCACTGGCTGGECCCTEGETTTAGGCAGAGGGGAGCATGTCTTATCTATCTCATCGGGCCTGGC
TAAAAGCCAGTGCTGATGAATTCCAGAAGACTTTCTAGACAGTGAGTTCTGGAGCTAGATCTGGACAGCTTTGTCTTCCAACTGGGA
AGCAAAGGAGCCAAGACTTTCCTCTGGCCTTGAGCATTGTAGAGCACCAGGGAAAGGCAAGGTTTACGTTTTCCTGCCCTARATAAC
AAGGGTGTCCCTGAGGETCACTGTGAGCACTTTAGGGGATTGTCCTGCAGTTATTCAAACAAGGTTGCTTGGAGGGGTGTGTGTGTG
TGTGTGTCTGTGTGTGTCTGCGTGCGCGCTGEGGGCAGAGTTTGGCTCCCTTTCTGGATGAACCCTTTGGAGGGCCTTGTTCCAGAA
TACCTAGGCCAGAATCATTTTGGAAATGTCTCTGTTGCAACTGAATGTGGACACTGGTTAAAGAGGCTCGTGGTCCTGTGTAGTAGG
GCTCCTGCAGTAACAGCAGAGACTTCCTTGGTCCATGTGATCCCTTCCAAAGGCAGGETGAGTCCCATTCCTTCAGAACCCATTTGGA
ACTGGTCAGCAAACTAAGAGGTGTTGTATGGGACTCCTGAGGCTGAGCAACCAGGTTGGGCATAGCCTACAAGCTCTCCTCAGAAAT
GTATGGCCTTTGGCACCGCATTGCCTGEGTACTGAAGAGTTGACAGGATGTAGAGTAGGCACAGCAAAGAGGTTTTATCTGGGTGTT
AATTCTGAATGGTTGGTACCAGTTGCCAGAAGAGCTGTGATGAGAAGGATGGTGAGCTGCTATCTGAGCTCAGTGAGAAAAGTGCTG
' TGATTGATTGATGATGTCTATCATGGCAAGGAGAGATGGAGGGAAGAGEGGATTTGCTTTCACTGGTATGGCAGAAGGAATGCAGAG
ATCCTAGATTGACCATTAGCGAATAACTCATATGTCTTTGCATCCCAGTTTCCTTAGCCTTAAAGTAGGAGTGATAAGGTTATCGGG
TATTGAGTAAGATAACGGAATTAGACATTTTATTCAAGCGAAGACACAGAATGCGGGTGTCATTGTTTTGGACTCACTCAGGAGCCC
AAAGTGACTTCATAGCTGTAGTGAAGGCTTTCTTTCTGCTTGCTGGAGGAACCACAGAACAATGTGTAAGACAGTTGATTGGCATGA
CCTTTGACCAGGCCTGTGCCAGGCATCTGGGACCATGATACGTTCTTGACTAAAGTGTCAARGAAGTGTTTGCTTATTTTTCTGGTT
GGTAGTCACGTAATTTCTGTCAACGATTCCCCAAATGAAGATTTAAACACTGTTTCTGTGTGTAATGAGAGAAGGCCAGATAGCTCT
CTCTAGAACTTTGTCTCTGATTCTCCATTAAAGGTAGCAARATTGCTTTATAAAGTCTGAAAGCCTGACAGGATCATGTATTAACAA
TGCATACATTATGCAAATGTGGGTGTAGTTACTTAATTTGCATAATAGATGGGCTGAAGGAGGGCTGTAAAGGGGAAAGGGAAGGAG
TGAGGGTACTTGTCCAGATCTGTGTATATTAGGGTTCCCCAGTCACCCCACAGGGTGCGTTTCCCCCTTCCCATGCTCCTACTCAGC
CTTGAGGTTACTGTGTGTCTTTCCCTGCTGGCTAGCTGCCTGTGCTTCTGTGTCCATCCTTCACCCAGGCAGGCGCAGGGGCCCTCA
CCCTTGCTCCTTGAGCAGTGAGGCTTCATTAACTCTCACAGTCCCTCTGGGGACAGACAGCTTTCCCCAAGAGCTTCCTCGGGTCAT
TGCGTGTCCTATATCTGTCCTGCTGAGGCGCTGGACTTTGTTAAGTGACATCTTGAATTGTATGTGAGTCTTGTCATTGGGTAACTT
TTTCTTGGGCTCTCGTGAAGCAGAGGAGGGGAGGTATTTTAGGGGAGCGTACCTCCTGATCCATCTACATTCTCCCTGGACATATCTG
ACAGCTGCTTTGAAAGCTTTTTGTGCTCTGGCTATAAGGGGTTTCAAAGTTCTGTTTCTCCACCCTACTTCCCGAAACCCCTTTTAG
CCCTCCTCTGTCCTATACTCCCAGGGGCTGGGACTCAAACCCAGGGTCTTCTGCATGCTAGGCARACTGAGCCCCAACACTAACACC
CACCCTTCCCCTGAGTTTGACAAGAACTGAAACTGAGACCAAGGGTATTTGAGGTCAGAAACCCAATGGATACTCCCTGGAAGCCTA
GATTTGGAGGGTTCAGGTTTAAGGGGTGCTGGGAACCATCTGTGTAGGTCAGACAGATGTGGCAAGCAGCTGGCTAGCTGGCTTCTC
TGGATGGTACAGTGGGTGTTCTGTGCAGTTGATAGACACAAGAGCCCTGCCCCCCTCTGGCAGAGGEGTGGACAGGGGGCTAAGTCTG
CAAACAGTCTAGAGCTTGGTGTGGTCATACCTGCTCAAAGTTCCCAGTATTAGGGCCCATGCAAGGCTCTGAGACCCTGAAGATAAA
CAAGAACTTCCAGCTTTCCTTGGCTGAATTCCTACTGAGAGTCCTGGTATTTCATAAAGTCACTGGGTTTATTGTCCCCATTTCATA
GCAGAGTATGATAAGGCTTGGTCTCATAGCCAGGGAGCACCCAGGAGATCTTGTGGAGATCTAAGGGAGATCTTGTGACCCTCCCCC
TCCACGGCCTCTTCTCTTGAGACTGGAGTTTGACCTGGACCTCTGGTGCTGCGEGTGTGAACAGAGGGTCCAGGCAGTGTGATAGAA
GTAAGGAAAGGGACTAGAACTGGAGTCACAAGAGTCAGGAATATGAAGGACAGTAGAGAAGGCCCTGAATGAGGCATGTCAGGGAGT
CTGAGTTGACCTGGTCTTTGECGGCAGTTCCTGCGTGGGGGTGATGTGGGCTGGCACCAGAGGGTGAGGGAAGCTGEGTAGGGACAC
TGAGCAGGGTAATTCCAGAGATTGACAGACCCTTTCTGCCCAGATATTGGGGTGCTGCCAGGAGAGGTAGACCTGGTATATTGGCTC
CTGTCCTGTTCACAGGGCCGTGGCTGGEGCAGGTGCAARAGTGTGGCTTCTCCCATTGGCCTGTTTGTTCAGCTGGTGCACTGGCATC
TCCTGCCTGGGGTTGGGGGCATCCGAACAGTTTGTGGACCCTTTCTGTCTGGAATGAGGTTACAGCTCTTTCCATACCCTCACACCC
GAGGACGGACCCCAGAAGCACAGTGGAAGATGGCGCCAGACAGAGTCTCATAGACAAGGCCCAAGGGGAATCTGAGGCCGAGAGGGG
AAAGTGACTGTCTTTATGTTCGCTAGCCAATGGAGTGATAATCATAGGGGTTCTGGCTCACAGGTCACAGGAGCCTCTCCTCACTTG
CTCCACTTTGGGTTTGCAACATTGCCTCCTGGGAACATGAATGCTCTTGTATATATATAATATATAATATATAATATATAATATATA
ATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATA
TATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATAT
AATATATAATATATAATATATAATATATAATATATAATATATAATATATAATAATAATATATAATATATAATATATAATATATAATA
TATAATATATAATATATAATATATAATAAATAATATATAATATATAATATATAATATATAATATATAATATATAATATATAATATAT
AATATATAATATATAATATATAATATATAATATATAAATGTGTATATATATAATATAATGTGTATATATATAATATATATATTATAT
ATATATTATATATATAAACACCTCTTCATCCTCTTGGGTTAGGCGGGACTTTGTTCTGCGAGTGCTCTCACACGGTATCGCCAGCGGA
TGGAGCAGAGTCTACTGATCCTACATCTGTCAGGTGGGGCTGTGCACACTCACACAGTTTGTTCTCCCAGCCCTGCACGGACCCTTG
TGCTCCCTCTCGGTGCCCAGGCTTCTGACCCTGGAGGGGCTCTGGTTAATGTCGGCGGTGGGCAGTAGGGAGGAGCACCTGGCATGC
AGATCTGAGAGGCTGGCTGAAAGTGATGGCTGTTTATAGACTGTGGGACTTTAGGTGGGCAAATTCGCCTGTTAATTTTCTCATGAA
TGAAATAGGGGATAGTAACACATTCTTTGGGGGGTACACCAGCCCTGCTACATTTTTTCTGAGACAGGGTCTTTACAGCCTTGGGTG
GCTTCAAACTCTATGTAGACCAGGCTGGCCTTGAACTCACAGAGATCCTCCTGCCTCTGCCTGCCAAGTACTGGGGTTAAAGTTGTT
TGCTATCTTGTCCAACCCCTGTTATATTTTGGAATTACCTTGGGATCTTTTTTTTTAAACTGATGTAAAGAAAAGAAACGACAACAA
CAGCACCCCACGCCTGTCCTGTCCCAGCTACCTACCTTCTGACCTCATTGGTCAGGACTACAAGCCTGGGTACCAGGGAATTTCCCA
AGCTCCATGGGTTATTCTAATGTGCTGCAAAGTTTGGGAACCACTCTGTGGGTTTTGGGGGATTAAAGAAGATGATGCAGGTTCCTG
GGGAGAACTCAATARATGGTGGTAATTAGGATTTTCCTCATTGCATTTAATGTGGGCTCTGATAGGAGAGGCGCGAAGGGAGGGAGG
GTTTCGACTTTATTCCACTAAGAGTTTGTCCTCAGTGGCTAGGCTTTCCCTAGAAGAGTTGTTCCCTCATTTCTAACACTATTTCTG
TCACTTTAGAGCCAGTTTTAGCCTTCCTCATAGCCATCATGGTTATGATTAGCTTGGGTGCCCAGACGGGAGCTGGEGTGTGCTGGA
CCCAAAGATAAGATGTCAGGTCTCTCCTGAGTCTCCTCCTGETGCTTTTGAGTCCCCAGGATGGCTAATGGAATCAGAAGCTCAGGA
TGCTTGCTGTATCTTTGAAATGCTCTCCGCTGTTGCCTGGCACCAGCTGAGGCTGTGAAGGAAGACACATTTCCCCAGACTCCTCTG
CTGTCCTGACAGGAAGTTGTGCATCAATGGGCTGACAGGAAGAAAATGGCTCTGCTGCTGGGAGGATCTGATGGGGGCTGAGGGAAA
ACGTGGAATCTTCTGGTCCACACAACAAGGCCCCTCTTTCCTCAGGCAATTTCCCCGTTTATTTTCCTCGCAGTGACAAAGATTGGG
TTTAGCTAATGAGGAGCCETGAGGCGAGAGTGAGGGGEGGGGEGCGAACCTGTGCAGGTGCGCCAGGTGGGAAGCGCTGTGGCAAGC
TGCCCTCGCTTCAGTCAGTGCCATTTCTCCCAGCCCCCTGCCTGGGGGGACTGCACGATGACTAAGCATTCTATGATCTCAAATGCT
TTTTGCTCTGTCTACCAACCACACCTTTGCAGACGCCTTTGATTTCTACTTCTTTTTACCAGCCCCCAAACCCCACAGTGAATCTTT
TAATAGCATAGGCCTTTTGGATCTCTAACCAATCAGTTGCCAAATCCTATCCAAAGTACACCCAGAATAGATTCTTTTAATAAAATA
GATCACATTTAAGCCAGCATAAACCTGTGAAATTTGTACATTTCTTCTGGAGCACCTCTTCAAATTTTACAATATTGAAATCACCAC
CCAGTGACCTTTCAGGAAATACTAGATAAATTGCAAGTGGCAAATAGACAAACTAAATGGACTAAGCACCGTTTCTAGCAAGTGCCT
TTCCTGEGTCGGCTCTTAGTCCCAGTCTTTGAAATCCCTGACCCCCAATCCCCTACCCCATCCAAGCCCAGAGATCTACCCTGTTCTA
CCTTGCAGGCCTGCTTGCTGCTTTGCTCCTGGCAAAGAGCTGATGGAGTGGTGCAGCTCTGAGAARACAGTACTGGTATGTGGCTCAC
GTGGCTCGCAGTATGTGGCTCCGCAGCACCTTGTCCAGTCTGTGTTTGTCTCTGTGCTCTATCATTCAAACCCACTTCCACCCATGG
TCAAAGCCCCCAGGGTGCTCTGGTGGCTGGCTGAGATCTGCTTTCCTAGGCAATGGGAGGGGGTCCTTGGCTTTGCCAAACATGAGC
TGGGCTCTCGTTTCAGCTGGGTGATCTTCTTGATGTGGAGACACTCCGTGCCTAGGCTTGGTTACCTGAGTGTGATGGCACACTCTG
TGTAAGCTCTCATTTGTACATGATGCTGTCATTTGTATCCCCGEGTCTAGCCTCGGCTATGATTCTGCTGCATGGGTATCATCTTGC
TTGCCAGCTGTTGETCGACAGGGTGTCTGCGTGCAGGAATAGCATCCTGTTTGTGTTTAATGTAGGGAAAGCCATTTTGGAAGGCAAT
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GATCTATAAAACCATCACCTCAGTGGAAACCCTTAGAGGGTCCTGETCATTCAGTGTGCCTGTGAGTCAATGTGTCTCTTGGGCAGG
GGCAGGGGCCATTGTGCTCTGCTTCCTAAAGGCTGTTAATTGCAGTTGACTCTATGGTCATGGTCATGCGTTTATGGGCTCATTTCA
TGGATAAGCAAGCTCAGTCACTAGCCTGACTTCTTGGCCATCACCACTTGATGACCCGTGTCAGCACCAGTAGGAGCTGATCTTCCG
GCCACTTGGATTTCCACCACTATTTCCCTGTGACTCCTCACACAGTTCAGTTGTACCTGAAACCCCACTTGTCTCCCATGTAGGGAG
GGCAGAGAGAAAATTACAGCATGTCCACAGCAGTCTGGCCTTTCTGTAGATGAAGCAGCATCCTGAAGGCAAAGAAGTCTGGGTTCA
CTTCCTTCTTATTTTCCCCCCTCATATCTCAGGCAAAATGCTGGGTTTCTGGAGGAAGTAGAGAGACCCGAAGATAACACACTGTGT
GTGTGTGTGTGTGTCTGTCTGTAAGTGTGTGATGTATGTTCGGGGTTTCTGATTGTCAGATCCCATGATGTGAGTGTGAGCTCTGGG
GCTGTAGACGTAGGCAGGGCTTGCACCCTGCAGTACCTATCCCTGTCCCAGACTCTGGGGAAGTGGCCAAAGTCTCAAGAATGTGTG
TGTGTGTCTCTGTGTGTGTGTGTATGTGTGGTGTGCAGCTTGTATCATGCAATGTGCAAAGAACTTGCATGGTGCAACAGAAGGAGC
CCCGGGGTGCAGATCTAAGATCTAGCCACTAGGTCCTGTTTCTAGATCTGGATTCTGCAGCGAGATGACTGTGACCCAGGCCTCAGT
GTCCCGGCATGTGAGGAGTCCGAGGCCTGGCCCTEGCCCTAGGATTCCCEGECCTCTCCCTCTTTGGTGGCATCTCTTTGTTTTGTATT
TGTCTCCACCCCTTGCCATCTGACTCTGTCTCCTGGCTTTACCATAACCAGCAGCTGGCAGTGGCTGGAGCCAGAGGGATGGCTCCT
CTAGGAGGAATGTACTCTCCTGACTCTGCGGACCATTGGCTTCCTCCCTCTGACCCCAGCACACTGGGCTCCCACCTTCCCAGCCTG
GGCCCAGCTGGGTTGCTTCAGTGAAGTAACCACTTCTCCTGCTTACAACACTCCACCTGGTCTGAAAGTGACAAGAGACAGCTGCTT
GGTAGTCAGTGACGTCTTTGTGGAGAAATGACAGTGCATTTGGCCTGCACTGTCTTTTTCCTTTGCTGCCTTGGGTTTTAAAACTCA
GCTGTTGTTATCTACACTGGTTGTCTGGGAACTCCAGEGGTCGGCTCTTCCTGCCCAGGGAATAACTTTTGAAAGGCTCATTGGCCCC
GTGCTCCCTATCCCATCTAAGTGTCCCTCCGGGGCAAGGAGCCTCEGGAGGGCTTGGCAAGGCTCTCTGTTTTCCTTGGTCTTTGAT
CACAGCTGTTAGAGTTAAAAGCTTAAATAATGCATGTTAAACAAATAAGTATCTGTTTAATCAGTGCGATGGGGAAATTAAGGTGAC
TCAGGCTTTAAATTCCTAAGTGTCACTACCTGAAAGATGGCCTAAGTGGTAGAGTAATGGTCTACTCCTCTCTCCTTGGGAATTCAT
TCATTCTCCATCTAGCATTTATTGTGCATGTGCTAAGTCTTATGTAAGGCAAGGGGACAGAAGGACAGATGAGTCCCCCTCCCTCTT
ACCTCTGGTGGCCAGAGGAGAAGACCAGGGCCTGTGGGCCTTCCGEGCTCTAGCAGGCTCCTCTGGACTTCACTCTTTAGTTGGCAA
GCTTAARAGCTTGTTCCTGGAAAACAGAAATAGTGCAAAAGGGAAGAAGTGTGGGTGAGGAGCATGAGTCGARACTGGAGGAGAGAGA
TGGGAGAATCTAGCAAACTTTCCCGTGAGGGAATGCTCCTCGCAGCGCCACAGTTCCCTGTTGAGACCCTGGCCTTGGGCAGCAGGA
GGCTGAGGAAGGACAGGETCCCTGTTCATTCTCTGCGCTGCATGGCCTGAGTTTTATCATGCTTATTTTTCCAAGACAAGGTTTGTCT
AAGTAGCTCTGGCTGTCCTGGGGCTCACTATGTAGATGAGCCTTGAGCTCAAGGTGAGGCACCTACCTGCCTGTCTTCCTAGTGCTG
GGATTAAAGATGTGAGCCACCATACTTGGCTAGTTTCATCATCTGTAAAGGCAGGTTTTGATGAGATGCTACAAAGGCCTGCTTAGA
TCTACACTTAGAGAGAGGCGTGGGECTGGTGGACCAAATAGAAGCCACTCAACTATAAAATGATTTTCCTTGGCTTTTCCCATTTTG
ACACTAGGAGACAGCTTGTGGGGCCAACGAGCACCCCATTACCTCCTCCAGTCGCACTGCTGGAAGTTGGAAAGTTCTGGGTCTCTG
TGTTTGCATATTTTTCCGATTTGGACATGCTCTTCTTAGAGTTTTAGGAATTGTTTTCTTTCTGTCAGTGAGGCCCCTTGAAGCTTT
CAGGGCAAAAGGCTCTTGAGTTGGGCACACATTCCCTGATGCATTTGCCTAGCTTTTTGTCAGGCCTGACACCAGGTGCCCGTGGTC
ATCCCAAGTACCCAACCATGGGGCTACTTCAAAGCATAGAGAGAGCCCCCAGTACAGCTCATGCTTATGGGTCTATGGGGGAAGACT
TGACAATGTTTTGGCAACATTGTGTTGGAAGAACTGGACTTCTCACCTTGTGGCTCTAATTGCTTAAATATGCTGGGCCTCAGGTTT
TCTGTCCATGAGATGGGAGCAACTTGCTCTATCTCCTAAGGATAAAATAGGAAATTGAGAACAATAAAACCAAACAAAACCCATAAA
TAGGAAAATTCTAAGTCGATGTCTAGGACTCACTGATTTGATATCAAATATATTCTGATAGTTAGCCTTTGACAGGTTACTATCTCT
CTCTGTTCTGAGAAACTCAAGCCAGCAAGGGTTAAAGCAAGCTAGGCTTATGACTATGACTGTCCATAATTGATGTGATAAACCTTA
AAGGAGTGACATATAAGTGCAATTAATCCAGGCACAGTGACACTGCCTTGCTAAAAATAGTGTCTACTAATAATTACTTTGATCTAG
CARATGATGCCTGTCTGCTAGGCTGGCTGGGGCAGGACGGCTGGAGGGTCTGCCAGTGCAGTAGAAAACTCTACTCCTCTCTTCTGC
AAGGCGAGAGGCTTCAGGGTGGAGACGCAGGGAAGGGGAGCCCATCTCTCAGGCCCTCTGGCAGCAAACAGTGTGGACGAGAAGGTA
TCTGACACACCATTTAGTATCATACACTGTTACTATTCATATTAATAATTATGCCAGACACAAACTTGACTTTCTGGGTTAGCAGGG
AGTATGGACGACCTGTGTATGGGCTGTACTGTGAGCTCATGGGATGTCTGGTCTTTTTCAATCCTGGAAGGAAGAAGAGATTTGCCG
TCACTTAATTGATATTAAAGATGGTAACAGTGCCAAATGGTCCACCTGCAATTTTTGGACTGGCTCCCTAGGTGGCTGGCCTCATGA
AGGTAGAGGCAGCTGGCTGGGATCAGGGCGCTCTGTGGCCATGGAAACAGATGGAGCACAGAGGGAGGGATCAGTCAACCTGGCTTC
TGTGGAAGGGGAGCAGGTGTTAGCAAGAGCAGAGTGGCCTTAGCAGGGCTCTGTCTGGGCTCCTACAATCTTGGACATGGAATTAGA
AAGCTTGAGGTTAGTTGGGCCTCTGATCTGACACTCAGGATAGGCAGACCCTGTGTGTCTGGGGCCAGGCTACACAGTGAGTTACAG
GCCAGCCAGGGTTACCTAGAGAGATCCTGGGAGAAGAGGGTTAGGAGAGAGGGGAGTGGCGGAGGAAGGCGGGETGAGGGGGTGGETG
GAGAGAGCTTGAGGTTAGAGCCTAGCTCCTTCACCACCCGAGTAGCCTTGGGAAAGCTTATGAACAAGCTCTCTACACTTGTTTTCT
CCATTTTCAAGTGGCAACACAAATTCCATTAAAAAAGAAAAAGAAAGAAAGAAACAGCCGGGCGGTGGTGGCACACGCCTTTAATCC
CAGCACTTGGGAGGCAGAGGCAGGTGGATTTCTGAGTTCAAGGCCAGCCTGGTCTCTATAGAGTGAGTTCCAGGACAGCCAGGACTA
CACAGAGAAACCCTGTCTCAAAAAACAAAACAAAACAAARAATAAAATAAATAAAAAGACAACCAGCTCCTCTGGGTEGGTGGTGGCG
CACACCTTTAATCTCAACACCCAGGAGGCAGAGGCAGATGTATCTCTGTGAGTTTGAGGCCAGTCTGGTCTATAGAGTAAGTTCTAG
GACAGCCAGGGCTACATAGAGAAACCCTGTCTCCAAAAACCAAAGCCCAAACCAACCAACCAACCAACTGACCGACCAACCAAACGA
AAAAACAARACCCCAAGAAACAAACCAGCTAGCCCCAGGATCTGCTGGGCAGCAGTTCCTCAGGAGATTCTTGAGTGTTTAAGCTTG
GAAGGTTCCCAGGAGCAACCTCCACGGGGCCCCCAAAGCTGTGGACAATCTACTGTTGCTAGACAGGGACACGCTCACATTGTGGTT
TCTTTTAGGGTCGTTTCATACCCATTTGCCGCGCCACATTTAGTGCGCATGCGCACTGATGTGTAGGCCACAGCTTCCAAAGCACAG
ACTCTTCACCCTCGTTGTATTTCTGGACCGTGGAATTGAGACAGTCTCTGTTCTTCCAGCCTAGACAGCTTTGTTGACCCTTGTTTC
ACTAGTGTACATGTCGGGACCCAGTTCCCTTCATAGCAGATTCTTGAATGTCCCAGAGCGTGTTCCTTGGATGTCTGGGGAATGCTT
CTTAAAGCCGATCATGGATGCACTCACGAATGTGGGCGATGTCTGCTTGGTTCATCACCGTGATTAAAGATCAGGAACGGCTTGTCA
CCGTTCTTTGGGAAAGCCATATTTTCAGGTCCCAGCTGGAAAAGAAGCGTGCAGGGGATTGTAGGGCGGAAATCCGCTGCCTGCAAC
TCCCTGATCTCCAAAGAGGCGGGTGACCGACCATGTGACCTGTAGCTAGCCTTCTGGGCCCTCAGATAAGCTTGCTTGATCTGGTTG
GGTGACATGGCTCCCGCAGTGCCCCATTGCCGGCAGTCATGGCAGTCAARAGCAARAGGTAGGCAGGCTGGCAACAGTTTGGTGCCAG
AGGACTAGAGAAGGTAGCATGAGTTTATAGAGTTTATAAAGGTACCATGTTCAAGCCTATTAATAGCCCATGTTTGGCCTCCGCTGC
TCTGTCAACATCATCTATCACATTCAAACAATTGAAGAGCCCATGCCAAATGGTTAGGAGTTAACAACTCACGGCTGGGCTGAGTTT
CTGAAAACAGAATTTCCACTTCTTATGCAGACTGAAATGCCAATTGTTCCACGCCGACTGGTTATTTTTCCAGACCATTTCCCTTTA
TTTATGTTTAAGCGGTTGTGTTTTTAAGTGAAAGGAAGATGGAGAACCTGGAGTAGGTAATTGTTATTTCTCTTGATTTGCCCTTGA
ATGAGCCATCAGAGAAATAGTCCTTTTCCAACCTTGTGATGAGAACACTCAGAAGCTGGGAGGAGTCAGACAGGACCCTGCCCTTTA
GGGGGCGTGTTCAAGATAGATGCAGGAAGGACGGGGGCAGGGAGAAATGGCAGCCCAAGCTTTGGGAGAAGGGGACTCTTGTCCCTT
TCTGTTTTGAATGTGACCTTGGGTGGGAGGGAGCTCTTTTGGGGCCTCAGTCTCCTTATCTGTAAAATAGGGAAGCTGGCTTAGCGG
ATCTGAGGCCAGTGGCTGATGGCAGGTGTGTGCTCTGCAGTACTTTTAGACACTACAAGACTCACGAAATTTCTGACTGGCTGAGGA
AACTCACTGGCCACAGCAGAGGAAGGAGAAGGACCAGGAGGAATAGATTGACTGCTGGAGAAAGCAAACGACTAGGTGACAGGTCTG
GAGGTGGTTTCTCTGACAGGGATTCAGGCTTTTGCAGAGCGGTTGAATTTAAGAATGGCTGGATGGACCACCTGATGAGCCTGGCAG
CTCAAACCTGGATTTGAAGGTTGCCCTAACACAGGCTGATTTCTGCTGGGGACAAACCAGCCATCCTGTCCTCTGTGTCCTTACTTC
CAGACCTGGCATGACTGTGTCCTGAGAAGGGGAACTGTCATAGACCCCTATGAGGCAATGGTCGGAGCATCAGCTAAGCACTACACC
TAAGAAAACTGAGATCAGATTTCTGAGAAAGTTGGGGCCTTCCCAGGTGTCTCCCAAAGGCTGTCTGGAGAGGAAGTGAGCCCTCAG
TCTCTGAAACCATCAGTCAGACAAAGCCTAGATGACAACTGCAGCAACTCTCACACAGGGAGCAGGGGGGATTTGGCTGTGCGGCTT
CAATTTATTTATTTATTTATTTATTTATTTATTTATTTATTTACTTACTTACTTACTTTATTTACATTTCAAATGTTATCCATTTTC
CTGGTTTCCCCTCCGARAGTCCCCTATCCCATCCTCTCTACCCCTGCTCACCAACCCACCCACTCCCGCTTCCCTGTCCTGGCATTC
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CCCTACACTGGGGCATTGAGCCTTCATAGGACCAAGGGCCTCTCCTCCCATTGATGTCTGACAATGCCCATCCTCTGCTACATATGT
GGCTGGAGCCATGAGTCCCACCATGTTGTCTCTTTGEGTTGCTGGTTTAGTCCCTGGGAGCTCTGGGGCTTCTCGGTTGGTTGARATTG
TTGTTCTTCAACCCCTTCAGCCCCTTCCTTCCTTTCTCTAGCTCCTCCATTTGGGACCCTGTGCTCAGTCCAATGGTTGGCTTCGAG
CATCTGCCTCTGTATTTGTCAGGCTCTGGCAGAGCTTCTCAGGAGACAGCTATATCAGGCTCCTGTCTGCAAGCACTTGTCGGCATC
CACTATAGTGTCTAGGTTTGGTAACTGTATATGGGATGGATCCCCAAGTGGGGTAGTCTCTGGATGGCCTTTCCTTCAATCTCTGCT
CCACACTTTGTCTCTGTATCTCCTCCCATGGGAGATGCCACCAATGTCAAGATTCAGGAACTTCATTATTTATGGGTACGACCATGT
GTCTGGTGATATCTCCGTGATGATGTTCATTCCTTCCTCCTGGGGGTTCTTTCTTAAACCCCAAAATAGAAGCTCTCACCTCTAACC
TGTATATCATAATTGGAGAACTTTTTAARAAAGTCGGCAGAGATTCTGAGTTCATTGTTTTGGGTGGEGGCCAAGGGCACTTAATCCTA
GGACCTGGGTGATTGTACCTGGTGGAGTTGCCACCCACATCCAGACTCACTGTCGGGATGAAGAGACACAGCTTAGCACGATGGAGC
TCATTTGCTTGTGTTTATCTCGTGTCCGGAAGGAGCCTTGGTGGCTCCCTTTGCAGCAGCAATCGAGCTTTAGGAAAGCCCTAACCT
GTTGTGTCTGCCTCCCACACGACACAGTGCACAACACATGGCACGCACACAATACTAGTTACAACCCCGACTGATGGTCGGCGATCT
AAGTGTGCCAGGAGTTACATGACAAGCAGCACGCTGCAGAGATTTCCTGCTTTGACAGCTCCTTTCTGCCGAGACCTTGTAAAGGAA
ATCATCTCCTTAATCAGAATTGTGTTTGCAGCCGAAGGGGCAACTCATGAGACTTGATATTTGGAGAGCTTGGTCTCCAAAGTGACC
TTCTCTTGCTTTCCTTGGGGTACCACAGTGEGAGAGTCAGGCCTGEGGAGGATCGCTGCCTCTTARTTGATGTTCTGGCCATCATGC
TGGCTCCACCAGACAATGCTTGGCCACCCTCTGCTCAGAGCTGAATGTCCTTTCTATTTTCACTACATGATGTCCCTCAGACATCAG
GTCCTATGTCCTTCTGGAAGTGACAAAGTAGAAGGCCACAGAGAAATGCCCTAGGCCAAACTGATTTTATGTACTTTAGTCCAAGAG
GCTGTCTTCCTTAACTCGCTAGCATTTCCTGTCTTTCCTCCCCCATGCCAGCCTAGGCCCGGGCTAGACTTGCAGGAACATCCCAGA
CCGCGAGCCCTGACCTCAAGCTGTCATTGTTAACATGCCTCAAAAGCACACAACTGGGACCTGGCTGTGAGATTTCCCTCCAGACAC
TATGCTATGAGAGCACAAGTCTTAAGAGTCAGGCCTGACTGCCCAGGTTCAAATCTTACCCCATTCCTTCCCTGTCTAAGGACTGTG
GGTGAGAGACAAGCTTCTTCTCAGCTTCAGAACCCTCGCTGTAGTGTGGGACCACATAGCAAGCCAGTATGGGACCCATGGCAAGTG
ACCTTTTGATCACCCTTGCCCCCTGCTTCTTGAATTTGCAAATCCAGGACAGAAGTGTCTACCTGTTGGCACATCTCTAAATTTTGT
TCCCTTCTCTGAAATAGTATTCAGCATTCAGCTGATATTTATGGACCTACTAAGCACTGGACAGCATTTCACATGTGATGACATAGG
AATGAATTTATTAAGAGATGCTACCCTCTATGGCTGATACTCTGGCTGGGACAAGCAGTGGTGAGGGTAGTACTGACTGGGAAGAGA
TTCCTGTGCAGCCCCAGGGAGTGTGGGACCAGATCAGGTCCCTGGGATCATCTTAGGCAGGTAATGCTCCCAGCTGAGAAGATGAGT
GAGTCAGGAGGTAGAGAAGGTGGTTGAAGAGGGCACAGCAAGGAGGGTTCCAGGAAGCTCTCTGCCCACGATTAAGGTCAGACCCCC
CCCCCTCCTAAGCTGGAAAGCCTGCACATAATGGCCCCGCTGAGCCTAGGACTGAGAGGAGAGAGTGTTCCATTTGAGGCCTTCTGC
CAGGGCACTATGCCTCAGATGCACCCCAGGAGTGGGAAAGCTCAGAACAGATGTGCTACATATAAAGGAAGAGAGCCACATGCACGG
GCCACTGTGAGGTTGAAGCCCCTCTGTGGCCACTGGAATCTTAGACAAATGGTCTCAGGAAAGGTGTCTGAGGCTTAGAGCCTAATC
AGGCTGACCCACACCCTCAGAGGTTACACCCTGGAGGAAGGGAATGCCCTCTAAAATCTCATTGCCTATGGATAAGGCTGCGGGCTG
CAGCTCATTCACGCCCAAGATGGAGGCGAGGGCTGTTCAGACACCTGCTAGTGCCACCTCTCCTGATTCTAGTCACTCCCTGATGAC
TAAGGCCCAAAGGAACCAGGTCTTCTCTCAATTGGAGCTTCCTGCCCTCCAGACCCCCCCTGCTAGTTGCCTCTGTCTCTTCTGACA
TTTGGCTGTGGGCGGGACCGAGTGTGGAACACGATGGAACAGGGCTCAGCTGGTGGGCAGGATTCAGTCTCAGTATACTGTGACAACA
GTGTTCTGAGGCTCAAGGCAGGGCTCAGCCCAGAGTTTGGGCGAAGCAAATGCTCAGTAGTCTGTCTGGTTGAGTGAAGGAGCGTGT
ATGTGGCCTAGTGACAACCCAAGGCATCTCTGAAGTACCAAGGACAGGGGTGCTCGATAGTGGAGCTTGTCACTGGGACCGATTCGTT
TTTCTCTGCTCTGGGTGGCAAGAGGAAGTGCATTTGACTTAAAAAATATTGTGGAAAGATAACCTTTTCTTTTTTCACTTGTATCTC
GTGTATGTGAAGGAGAGCAGAGGAACTGGAGACCCTGAGAGGTTAAGGCCCAAGGAAGGAGCTGGAAGCCCAGTGTCTCAAAGGCTT
GACTTGAACCCTAGTCTTTTGTTGTCAAGTTCTATGTTATAGAAAGACACAATAAAAACCTTCTCATTAGCTCCCACACTAACAACA
GAAACCACTCTTTGCTCTGTTGAGAAGACAGAATGAATGGGATCTGGAGCTGGCCGTTTCAGACCCACAACTTAATTCCTTACAAAA .
GAAATGTTTACAAAAGGAGTGTTCCTATGACCCGTATGTGTCCTGGCCTATAGACTGATGATATAGGCCATCGAGCACACATAGCTA
AATGTCAGGGTTTTGAATTCCAGAACCTTCTTTCCTTGGAGGTCTGAGGTATGCACAAGGCCAGGCATTTAACTTGCTGTAGCAGTG
ACTACTGGTCACTCTACAGCGAGTCTAGAGCTGACTTCCAAGCCCTCTTCCTGATGAAGTCCCCAGGGTCTTAGGTTCTGTTTCTCA
GATCTGTGCAATGCCCAGCGACCATCCCTACCCACTGTGATGGTGGCATCAGATTCCCCTGCTCTCAGGAGGGCAGGATCGAGTGGG
CTGAGCCTTCCCATGATTCCATTCTGGACCATGAATACCTACAATGGGAGGGGACATCATGCCAAGGATGCTGGTAGGCCCAGCATG
ACCTCAGGTGATTTCATGACCCTGACGACCTCAGGCAGCTACACCCAGGAGGAAGACCAGCTAAGGTCTGATCGGGCAAGGTAGTGA
AAGTTCAGAAGGCAAAGTCAGGAGAAAGGTGCAGATGGGAGCCAGGGAAAAGGAAGGCTAGGCTAGGTGCAGAACCAAAGCCCAGGT
AGGGAAGAGAAGCCGGGTGTCCCTGGAGATCAGCAGCCAGGAACGCTGACTTCCCTGCCAGGGGACTGGGGGTGGGGAATCAGGGAA
GGAAGGCCTGGCTTAATCTGCATAGCATTAATTAGCAAGAGTGTCTAATTAGGACAACCATTACAGAGCTACAGTACGAAGCCAGTG
CTGAATATCAATCAGTCTTGGAGCGGTTCCATGAAATTGAAGCAAAGGTTGACCTTATTAAACAGAARAGATTTCTAACTCAATTAT
TTCCCCAAGTCGAATGCACCAACCGAGGTGAAGTCAGGAAGGCGCATCAGACCTTAACTCGGGAAATACAGGTTCTGGATGCTATCA
CCTTTCTCCCTTGAGGGCTTCTAACGAGTGACAGGAGTCATGAATGGGCCATGTGCGTGCACTGCGTGCTCACATGCACAGCCCTGG
AGCTCATTACCTTGGCTGGGGGAGGAGCCTGCGCATCCTTGTGCTGGGGAAGCTTATGTTGACTTTGGCTGGTGCCCTTACCTGACT
CCGTGCATCATCTTCTGCCTGCCCCCCCTTCTCAATGTTCCAAACAATAAAACACATTAAAAACTTCAAAGTCTCTGGGAAGATCTA
CTGTAATCATTACAATTCTGGCCTGTCTCTGGAAGCTACCAGGCAGGCCAGGAGAGCAATTTATACCGCTGGCTCAGAGGCCTGGGA
ACCACTCCATCACCCTGTGCACAGCCCCAGAAAGGGACCCAGCAGCCGTGAGCAGCTTCTCTTTGAATCTGGAGGCCAGTGGGCTCA
GCCTCAGGGCAGCAGGCTCACAGCTTGAGAGAGGTATAGGTGGCAACATGGCTCCCTCAAACCTCCTGACTTTGCCATTTTTTTTTT
TTTTTTGGCTATGCCCTTTGACAAGTTAGGCTTCTTGGAGCCTCAGTTTCTCTGTCCCCGAAAGAGAGTCCATGATGCCTCCCTTGC
ATGGTAGGTGCCTGTAGCAGCAGCAGCAGCAGCAGCAGCAGCAATGCTTTGTTCTAGATTACTATCAGTGGGTAATCACAGACCCGA
GAAGGGCTGCCTCAGGAGCAGGACAGGGACCACACTGTAGGAACATCTCCAGGAATGTGTCTTGGTCTCCTACCCAGCCATTCGTCT
CTTGTGCAGCCCAAGGCTCCACTGAGGTAACAAGATACACAGTACCTGGGACACTGAAGGGCAGGGTAAGTAAAATCTGGCAAACTA
AAATCCGAGTTCGTCGCATGACCTTGGAGAAGTCACTTTAACAACTCTCCAACTAGTATCGTTTTATCAGTARAATGGAAACATTAG
GTTCTACCAGAGGTGAGATAAAATGCGTGCTAGGTGTGTGGCTGGAGGTAGCACATGATCAGAGTTCAAAGAAGATTAGCTATAAAG
TGCTTACTAAGCGCCTCTTAGATTCAGGGCATCAAATAGGTGAGGGGACCATATAGTATAAGTGTGTTATGTTCTGGTCCTCTGCAA
AAACAGGTTGCACTCTTAACGGCTGGATCACCTCTCTGGTACTCTATCGGGAGTCGTTTTTATATTTGTCTAGTCCTGTGAATCCAT
GGAGCAATAAGACTGGTCTGAAGCGGGTGCGAGTCCCTAAGCCCAGCCCAGGGACTCAGAGGCCGAAGCTCCCAGCTGGTGTCAGTT
CGAATTTCCCTGCTCAGGCTGAGAATAGTTACAATTCCAGCCTGACACTAGGAAACGGGCGTGAGTAAGTGAAACGGAGTCTCAAAG
CCCAGAGAAGCTTCGGTGGTTCATCCCCATTGCAGGGATGGACCTGAGGCTTGCATGGGCTCCTGCTGTCACCCGTGGGTGGTAGAG
TGCATGTGACACGAAAAGCTCGATCTCTCCACTGCACAAAAGCCTCTTACTGGCAGCGCAGGGCTCAGATTTTGAAAAATAAACTTG
TCAATAACAAAATGCTATGTCCTTATTAATAATTTGAGGAGAGAAGGAACATGGTAAGAAAATGCCCTACAATGCTGAATATTGATA
TTTTCCACAATCTTTTTCTACATGGGAAATTTCAAAAACAATCAGAACCAGAACGGTTTGGAGTTCAAAGCTTTCCAGTTAATATTC
CGTCACAATTTCTCTCCATGTCTTCAGATACTCTCTGTCTTTAGGGATGTACTAGTGTCCATCATTGGGTGTCCTTAGATGGTCTGA
GCCGCTTGCACATCCATGACCCTGTAGGACTAGACGGATATAAAAACGACTCCCGATAGAGTGCCAGAGAGGTGGCCCAGCCGTTAA
GAGTGCAACCTGTTTTTGCAGAGGACCAGAATGTGGCTCCCAGCAGCCACATTGGGAGATTTACAACTGCCTGTAACTCTAGCCGGG
GATCTGACTCCCTCTTCCAGACTCCGTGGGTGCTGCACTCACATGCACCCCTCTTACATTCAGATTCTAAGACTAAAAGTAAAATCT
TCACATATAAAAATGCCCCTGTGTATTCTTCGTGCTGGGGATTATTTCTTTGTTTTTAAAAATGCAAGGGARAAGGGTTGATCAGTT
GGTCATGGGACTCCTCCCAAGCCATCGAGTCAATTTTAAGGCCCCAGATGGAGCAGGTTGGGGCGCAGCAGGTATGGCAGGTGECCCC
ACCATGTGGTGTTTGGTGACTAATTAGTCAGCCTGTGTCATTGGTGTCACCCGGAGAGTCATGTCAGTGGAGTTCAGGTGGAAAAGA
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AGATAATTCAACATTTTAGCGAATAGAAAAATGTTCTAGATCCAGTTAGACTTCCTCGACTTATTTCCCAGGGGATGAGATCTCAAG
GCTGTATGTAACTCTCCATTAGTCCAGTGTAGCTGTGTCTCTCTGCAGGCTGCTGCTGGCCCAGCAGGCTGCACCAGGCAAAACCAC
TGAGCAGCTGGGAGCTCCCTTTTAATAGAAAAGCAACAACTTTGAGAAGAAATGGAAGAGGTTTARAAGGAGAGGAGACAGCGTCTGG
CCCCCATCCTTTATCTCTTTCCCTGAAAATGATGGAAACACACTTAGAGGCTGACTTTAGCTAATTTCTGCCAAGAACATGAAATGG
AGGTGGAAGTGTGCCACTGGETCACAAGCCATCCTGGAGTGGGCGTGATGCTCCCTACATGCCTCTGGGCCCCTCTGACAAGGACCTT
ATGCTCACTTCTGGCCGGAAAGCACTGTAAGCTGTCCCAGTTCTTTCCTGTAGAGAAATTCATCTGGTCCCACATCAACCTTGTGTC
CCTGAGCTTCCAGCCTCCCCCCACCCTCTTTTTTTTTCAGCCCCAGCTAGGTCTGGGATCAGCATCAAGTAAGCTTTCAAAGGTTGG
AACCTTCTGGAGGGTCAGAACTGTEGTTCTATTTTCCTTGTTGCCCACATTGCATCAGAAAAGCACCAGGACTCCCCGAGACACCCTT
ATATACGTGAGCTCAAGGAGGTACTCTEGETACTTAGCAATTCTGAAGGTCATGGAAGATGCTAAAATAGGCTCAGTGCTGGGAACG
GAACCTGGGACCTGTGTGGCTAGTACTCCTCTACCTCTGAGCTACACTACTACTGAGTTATACCCCTAGCCTTTGTCCGATTTTGGG
TAGTACAGAATCTACACATTCCTCCACAGCTAGATCATATAATGCAAGTAAGTGAGAGTTTGTGCAAGAAGACAAACTGAAAATCTC
TGETGGGCEGEGECCCTCCTEETEEGCGEEGECCGCTCTGTCTGTCCCCCAGCATGGACCACATGGTAGTGTATCCAATAGGTACTCAC
TCAGCAAGCAAGAACTGGTTGAAATCGTTGTAAAAATTAAATGAATTATAACTTGGGATGCTGAGGTAGGAAGATGGTGAGTTTATA
TAACCAGACCTTGTCTCAGAAAACAACAAAATGEGGTCTTGEGGGAGATGEGGTCGCAGCGTGAAAGCAGGTGCCACTGAAGCCCGATG
ATCTGAGTTCAGTTCCTGGACCTCACATGAAGCTGGAAGGGGAGAACTGACTTGCAAAGGTTGTCCGTTGGCTTCCACGTGAGTGCT
GTAGTGCATGCACATGCCTGCTGTTACCTGTGCACATCAACAGATGATACAAACCCAAACACACAAGGAACCARACTGCGAGTGAAT
GAACGCATGAGTTATTTCACTGGTTCTCCCTTATGGCTCCAGGGCTAATTTGTGCCTGGCATAAAATTGGTCTCAATAGCCATATCA
AAGAAATGAATGCTGGAAGGGCCAGACACACCAGAGAGAGAGAGAGAGAGAGAGAGCAGCTCCCGTTCACAGTCGGGTGGGGGAGAGT
GTCAGCATGGGCACCCGCAAGTCCTGGATTCAAGGATCAAGCTGTCCCCTTAACAGTAGCTGCCATATTGAACCATATGGCTCTGCA
GGTCCCAAATTCCTTTCACCTCTGCCTCAATTCTCCCATAGTATCATTTGGCAATTAATCATGTCTTGCTGTTGAAATCTCTTCCAT
TGTTATCTTAGTTGTTTTGGCTTGAGACATAGTATTTGTACCCCTTCATGGAAGTTTCATTAGTGGCTTGGAAACGTGCATTGGTGT
GTAATTATCATATCACCTTGATCAGCAACCCCCATCACCTCAAACTTTGTGCAGTTCTATGTGGTAAGAACCTTGGTCCTTTTCTAG
TTGTTTTTGCAATGCACCATAGTTGCTTATAACCATCGCTGCTCTAGAGAGAAAACTAGAGTTATAGTCTTTATCGCCTGATTGGGT
TTTGGTCTCTTGTCTTGATCTGCCATTTGGGTCTTGTCAGGAGCATTCCTGTCTCCTGCGTGGAGAGTTGGCCCAGGGCAATGAGCAG
TGATCTGECCTGEEEGTCTCGAGGCCCTGGCTCTGAACTCTGGTGTAATATATTCACCCCCTCCCCCATGGCATTCTATACAGGTGGT
GGGGEGEAGCAGAAATTGGGCATTATTGATTAGCATTGTTTCTTTGGTCTTCCTTGGCTCTCAGACCATGTAGAGAGCCCACTTGGT
GGTCCTTGGAAATGCTGCCTGACCTCCCAACGGCCTTTGCTCAGGGCTCTTCCTGTGTTCCTTTATGACTGGAGATAGCTCTCCTTA
CAGACTCACCCCACTCAGGAGTGTGGCAAGCCCTAACTAGATGCTCTGATGGAAAGGGGCGAACAGTACTGACAGCCAGCACTCACT
GAGCCAAGCTGCTTCAGGTACCATTGATGGTCATGCAGCTCTGAGTGGCTCGGGGCAGGTTCTGGACTCAGCAGACAGCCAAAGAGCT
TACGCACAGACTCTAGGCTCTCTAAGCCATCTGGGCTGAAGTTGCAGGGAGCATCCTCTGCCCTGAGCAGCAGGCCACCACAACCTT
CCCCTGCCCTGGACCTCTTTCTGCTCCTTTGCTGEGCCCCTCATCCAGTGATTCTTCTGCTETTCTCGTCTCCCTCTCCTGCCCTTGG
CTTGAGCCAGGGGACAGAGCAGCGACCAGGACATTCTGATTTATTTCTGATGGAGCTCTTCATGGCCAGAGACAAAAGCGACCTCAA
AATCTTCTGGATTGTGTTACGATAGAAACACAAGCTGTCATGGTACGGACACCCAAACCATATAATAGTGGCACARAAAATAATTAC
GCCCATGCGACTTATGAGCGTGGAGGCAAGTATTCAACACAGCAGTAACTAGACTCTAGCCAGGTATCACATACATAAAACCTTGTG
CATAGTGGEGGTCATTCTGGAAAAGCAAGGATGTTTTCTCCTTGAAAGCAAAGGCTCACAAGGGGCAGCCTGGGCTCAGGCTAACTGC
TCTACCCTGCTCCTAGGAGGAACTGGEGEATGETTTGTCCTCTGCCCTGCTGTTTCCTGTTATACCTCTTCCATGTGCTGTTTCCCGC
CTGGCTCCCTAACTCTCTTTCCCTCTCTCCTGCAGGATTCCATGTTTTCGTTGGCCCTGAAATGCCTTATCAGTTTATCCACCGTCA
TCCTGCTTCGETTTGATCATCGCCTATCACACAAGGGAAGTACAGGTATGTCACTCCCTGACTTCTAGTAGCAGCCTATCCTGCTGCC
TTGETCTGGACTGAACCCACCCATCCCCARCCCAACTTGAGTGGCCCCACAAGATGGTGTTTGAAATCTTCTCTTTGGGTCCTCACG
GAGGGTGTCTTGAGGCTACCCTGTGACCCTCCTCTCGGGTGATCTCATAAATAGGCATAAGGCTTCATGAATGGTGGCTGTGTGGGG
GTGCACACATATATAGACACACACACACACACACACACACACACACACACACACAGTGCCTCAAACACCAGCAGGGAGCCTGCAAGT
TTTGAATGTGGAGACTCCTCCTCTGAAGCCACCAGGCTGGGATGTGCCTGTCATTTTCTAGCAAGAGAAGATGTAATGTGTGATGTG
GTTGAGGTAAGGCCTCTATTTCTGGCTGCCTAGGGTTGGTTCAGTACTCTGGGAAATGTTTCCTGGACATCTGGGTATTCACCCAGC
TTGGCTGETTATATAGGGAGCTTGGTTCAACTTAAACTGTGAGACTGAGGCAGGATTGAGTGGACCCCGGCATCCTCTTGTGGCAGT
GAGTTGTCACCCTTCCCCCACCCCCGGGGCCTGCAGACTGATCTGCTCACTGCTGACCCAGGTCATCCAAGATATCCAGATGTTTCT
GATCATGTGTGTGTGAATCTGGATACTCCCCCCGCCCCCGCCCCCCATCTTCTGGTCAGAGGAGCATGGACAGAATTACATCTGGGC
AGCAGGAAGAGACTGACGAAGACCAGAACTCAGGAGTCAGAAAGACTGGGGTCAAGTCTTGGCCAGGACTTCTTCTTACTGTGTGTT
TTTGGCTGETCCTGTGACCTTTCTGGGTCTCAGCCTCCTCACCTGGAACAAGGAAGCTTTATTCAACTTTGCTGGGCTCCTGTGAGG
GTAGAGTAAAAAGGTTGTGTGTATGTGTAAATGCTAGCTGGCATGCTGGTAAGCTTAGGTCCATTTGTCCTCATTGTCCTGACACAG
AGATATCATGGGGAGCCTCCCTGTCCCTGGGTCCAGCTTCTAGCCAAGTTCTGGAGTTCCTGTGGCTGGATGGGATGTGGTGGTTTT
TACTGTAGGTCTTCTTCTGGCCATAGGACTCTCAGTATGTCAGTGGCATAGGACACCCATTTAGAGGCTGGACTCTAGTGTTTTGCA
GTCTTGTGTACTTAGATTGGGCTATACTTTGAGGGCCGAGTACAGAGGTTACTAGGCAACTTTTTTCATAGCGTTCTAACTGGGCAA
AGCTTCTGGACTCAAACCCAGACCACCGTCCAGCAAATCTCTGAAAGGAGCCAGTAGTATAAGTGACGATGACCAAGGGACCATGCC
AGGATGGAACCTTCAGCATTGGCTTCATCCCTACCTGGACCCAGCTGGACGGGGTTCTGAGGCTCTTCAACCTCTGGGTGCCCTCAT
GTTTTCATCTGAGATGGCCTGTGTGGGAAGTTGTCATAGAGGCCAGGTTGAAAAAGAAGAGTCAAAACTCAGCTGGACCTGGATTGG
GAGGAAGGGCAGCGGGCAGTTTCTAGCACACGGAGGGCCTCCCAGACACCTCTCCTTTCTGCTCCAGACATTGTGAGGAAGGAGCAA
GGTCTCGGATTCTCTTAGEEGTCAGGCCTCTTTCCTACTTCAGGTCCACAGACCTGACCTAGTTCAACTGCAAAGCCTCTGGTCTTGG
GGGACAGAGCCATGCTGCTGGCAGACCCTAGTTCACCCTCAGCTTAGGACCAGTCTGTTTCAGCCCTAACCACGCTCTCTGGGTAAC
TTACATTGTTGGCCCAGCACTCACAGTTTTAGAGAAACAAGGTGARATGGGTGGCTTTGGTCTTTTTAATTAATATTATTTATTACT
GATATTGATTTAATTATATAATTGTTGTTATGTGTTGTTCTGGGATGGAGCACAGGCTCTGGGCTTATCTGGCCAGTGTTCTGCTTC
TGAGCTACACATCAGACCARAGTAGTGGCTTTGACTCCTACCTCAGTCACTGCAGGCTGGATGACCTTGGATGATAATAARATCCTCA
GTTTCCCACCCAAAGAATGAGAGTCCCACCATCCATTCTGGTGAATTCTTAAGGGTGTGGGAATGGTACCGGGAACAGTATGGTTTC
TAGAAATGGAAACCTTACTCTCTTTCCTGTTCCACACACAGCTGTCCTCTAACTTCTAGCTGCATTTTGGAATATGCCAGGTGAGCC
AGCCTCATGGCCACTAGCACTGCTGCCCAGAACTGCAAGTGTCTGGCTCTCCTCCTGCTGTAGCTAGGCTCGGTTTCCATGACGTAG
ACCCTCATTGTGCTGTACCCACTGACTCCCAGGGGAAGTGACAGTGTCTTCACCTTAACACTCGCATTCTCCCTACAGCTGTCTGGGE
CTGTCTCTTEGTCTCCTTCGAAGCGGAATCGGAATGGTTTAGCCCCAGAGAGCCAGCAAGAGAGGTGTTCCCATCTGCAATCACCTGGCC
AGACTACAGCTTTCTGCATGATGGCTTTCTCCATCACTTCAGAAACAAAGAAACACAGATGTCGTTAATATTTGCATTTCCAAAAAT
ATACAATGCCTGACAGAGAGATGGGATAGAAGGTACTGGACTARAGAACTCTTGTTTCTAAAACTAGTGACATCATGATTTTGCGTG
TGETCCTGAGCCTCAGTTTCCTTGTCTAATTATTAGGGTCCTGGTTTTAAGTTATCCAGTCTAGGTGTGGCTGCTCATCTTTCAGGG
TCCTGGTTACTGAGTGTTTAGTGTGACTAACAGAGAGTTTCCAGGGGGAAGCAATGGAAATGCCATCCTCAGGGCAGGTCAGCCACT
GCTGGCETGAGCAGGGTGGGAAGGCTGTGGCTGTGCCATCTCCTAAGGCCACCTGCCTAGCACAGGGCCTGCTGGGCTCTCTGAGTG
CTACAGTAACGGCCTGGGGAGGGTCACCTACCAGTGACAGCATGCATTTAGAACACACCCCATTCTGCAGAGAGGAACTTGCTCTCA
GCCCCACTCCTGTCTCTGGAGCATCAAGGACAGAGCCAGGTTGCCATGTGGTCACTTCTGTTGTTGAAGATGCTCACCCCGCCTCTC
CTCAGCCTTCATCTTTTGTGGCATTTTTAGAGTGGAGCTTTGAAAGATTCAGGTACCTTTTATCCCCAGGCCAGTGTATTCTGAGAA
GAAAGGAAAATGCAAAAGCTATGCAATTTGGACCTTCGCTAAAATGTAGCGGGAACCCATACTTGTTCATAGACAATGCACTCCTGT
GTCATTATGTTTCAGATGCCCTTGGTGCACCCCTGCTTAATGCAGAAGGCACTGGGCTTGGCTGCCCTCCTGATAGTTTGCTGTCTC
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TTCTCCACTGCCCATCCAGCTCCATTATTTATTCAGCAGGGGTTTAGTGAGGTCACTCTGTGCACAGCCAGTGAGGAGCTCTTATCC
CTAGAAACTCTGACATCACCATCGCTTCTCTGAGGGGTTGCCAGCCTCAACTGTGTCTGATGCTGTCCTTGAAAGCAGGTTTTCTTT
TTCTTTCTTTCCTTCTTTCTTTTTTTAAAAAAAAGATTATTGTTTCTATGTATATTGTTTATTTATTGTTATATGTAAGTACACTGT
AGCGGTCTTCAGACACACCAGAAGAGGGCGTCAGATCTCATTACAGATGGTTGTAAGCCACCATGTGCTTGCTGGGATTTGAACTCA
GGAGAAAGCAGGTTTCTGATAACATGGATGTCAGAGCAGCCCAGCTTGGGTAGAGGCCAGGCTCTTTCACCTTTTAGGGTAAAGATA
TATGGCAGGTGACCTTTAGGGTTTTTTGTTGTTGTTGTTTTAAACTCTCCTTTACTCTATTTCCTTCTTGAAAAATCAGATTAGTGG
TAGTCCCTACCACAAGGACTGTTGTGAAGAACAAATTTGGGCATTACGAAAATGCTTCAGCTCAGATAAGGGCCTATATGTCTTGCC
CACAGCATGGGAAGGCTGTTTGTCTCAGTCACTGTTCTATGGCTGTGAAGAGACACCAAGACCAAGGCAACTCTTATAAAAGCATTC
AAATGGGGTCTTGCTTACAGTTTCAGAGGCTTATATACTCCATTATCATCAGGGTGGGGAGCTCGGCAGCTCACAAGGCACTGGAGC
AGTAGCTGATCTGAGGGTGTGTGTGAAAGAGAGAGAGAGAGGGAGAGAGAGAGAGAGAGAGAGAGAGAGATGCCTTGCATGGGCTTT
TGAAAACTCAAAGCCCATGCTAGATGACAAACTTCCTCCAACAACTCACTCCATCAAGGCCATACCTTAGACAAGGCCACACCCACT
CCAACAAGGCCACACCTACTCTAACAAGGCCACACCTCTTAGTTCTTCTTAAATAGTGCCTCTTCCTGATGACTAAGCATTCAAATA
TATGGGCTTATGGGGGGCATTCTTATTCAAACTCCACAATATCCCAAATAGAAGTCATAGAATAATCAGAAGCCCAGGAGTGGARAC
TTCAGTGTCTTGTTCAGAATGTCTCCAGGCTAAGGTCTCAGACAGTGCTGGGGGGCGGACAGTGATCTGGGGGTGGGGTGGGGTGGT
GGTGCTCCATTGTGGAAGGTGCGCAGGCCCAGTGGCACCTGTTTGTCCTGCTAAGGAGCTTTGAAAGGCAGTAGCAGGAATCACAGA
AGACTGCCAAGCCGGAGGACATTTACATTTTAGACATGCTCTCTGCTTGCGAGTCTTAGAAGAGTCAATTTTAGAGGCAGGAAGATA
GTTAGAAGCCGATTACAACATCCAGGTGAAGGACAGTGATGCCTGACCAGGATGAGTACAGCGAATGGGCGACAGAGGAGGGAACATGT
GTTAGAGAGGCTGAGAGAATGGAAACGACAAGACTTGGTTACCAATTAGGGTGGTTACTTTCTTGGCAGGGAGAGAGAAGTCTCCCA
ATTGCTTTGGATAACTCAGTGCTGGAGAATGCCATTCATTAAAACTGAAAACACAGAAGGAGGTCAAGGTGGGACGGGTGTTGGGTT
CTACTCTGGCTTGGGGEGGGGGAGCTCTGECTGCCTCCAGCGTGGGAATGGGAGCTAATGATGTCGAGTAGTTAGGGATGGGTGTGC
AGGTGCAGTGAGATAAAAGAAGGGCGCAGGGCAGAGACCCCAGAGGAACATTGACAGGTGATAAGTAAGTGGGGGAGGAGCTGCTAG
GAGACTGATAAAGATTACAAAGAGGGAGGACAGGAAGCAGCCTTTGCATCTGCAGTGTGGAGGGCAGGGCTGAAGAACACACTGTCC
TCGCCCTAACTTATTCCTTGTCATGACAGTCACTGGGAATGGCAGTGTAGGTGAGGGGGCAGACTGAATAGGTGGCGGCAGGGAACA
TAGACTGTTGGTGGGCTACCAGCAAGGAGCCAGCTGARAGGGAGAGGGAAAACCAGGGGTTTACCTTCTGATCCAGGAGCCTGCAAG
AGAGGAAGGGTAGAGAGCCCCAGGGAGGAGGTGCTEGGCTTAGGCTTCGGEETGTGGACAGCAGAGAGAATTCACATCACGAAGCCCCT
GGAGAGAAGCTGCAAGCACCATCAGTTACAACTTGTGTTATTTCATTAGCTGACTCAGGGGGACAGGGCTTATCTACTCCCTGTCTG
GATCTCACGGAAGCCTCTGCACACTTCTTTAGTTTCCTCTAATGTGACAGAAACATAACGATAGTGATAAGATATGAGTCTTCAACT
TTATGAGTTTGGAACCCAAGGGACCCAAACTGGAGATTTTCATTTATTAGGTATATAAAAGTGGATATTTTTTATTAAATACCAATA
GGGTTTTCAGAAGTCAAGGAACTTGTTTAAAATTATAGGCCATAAATTATAGTCAAGAGACAGCTCACATTTGTAAACAGCTCACCC
ACTGTGGTGCTGTTGTCCAGGAGATCCAAGCAGCCTCCTGGGTGATCACAATGTACTGTCACCAAGACACGATGCCTGTGATACAGG
AGGTGTCGCTGGCTGCAGACTCTTTGGGGTCCTTTTGCTAAATAGGTTAGTGGCATCTTCTCATCAGGGGACAGGCAGACAGTCCAGT
CTTTCTCTTTGCCTCCCTCTTCCTAGAGAGAAGTGAACTCAAATCACATTCTGAACTTAGAAGGTGACCTGGCCTTAAGAGGAAGGG
TGTGACAGCTGCGTTCTGAACTGATGTCTCTAAATTAGCGAGTTTACCCACATGTGATTTATAACACTGAGCCAGAATGCCCATCTA
TTTACTTAACGCTCAGAGCTCATTCTACACTCCTGCCTCTGGGATGTGATTGACCACCACCTTGAGCCAGCTGACCCATCGTCTTAA
GCACCATAAGAGGAGGCATGAGTCCACGTGTCAGGAAGGAAGAAGCAGTGGGGCATGTCTCCTAGAGGGGGTAGGTCAGTTTCCTAG
GGAGGTGAACCTGGGCGCTGGAATCACTTGGAGCAGGGACCTTATGTGTAAGAGACAGAGCTGGTCTGGAATTACACAAGAAGAGGA
GGAAGAAGTTATGCCTTTCTTCCATGGGAGCTAGAGGCTGTCCGTCCTTTCTGCAGATACACCATAGGCAGTCCTGAGGGTGGAATT
CCTGGATGCTTGATTGATGCATTTGAAGTACTAGTTCTGGGGCTGAGGAGATGTCCCAGTAAAGTGCTTGCCAGCCAACCATGTGGA
CCTCATTTTAGGTCACCAGCACCTACGCAAAAACTGGGCTTGGTGTGTTTGCAACCTCTGAGGGGTGCATATGTGTATGTATATGTG
CGTGTTTCTCTGTGTCTGTGTGTAGAAAGGTAGATCTCTAGAGTTCACTGCCAGTCAAGTTAGGAAAATTTAAAAGCTCCAGTTTTA
GTGAGACACTGTTTCAAAGAATAAGGCGGAGAAGGACTAAGAAAGATAGCTGTCTTAGTCTACTGTGGTGATAAGATGCCATGATCA
ACAGCACCTTGGAGAGGAAAGGATTCATTTTGTTCTACAGCTTATAGTTCATCATCCGGGGAGGTCAGGACAGAGGCTTAAGGTAGG
AATCTGGGTGCAAGAGCTAATGCAGATGTCATGGAAGAATACTGTTTATGAGTCCGCTCAGCCTGATTTCTTATAACATCCAGGACT
ATCCATCCAGGGGTGGCACCACCCTCTGTAGGATGGGCACATTAATCAAGAAAAATGCACCACTGGCTTGCCCTTGGGCTAGACTTG
TCGGGGAATAGTTTTCATTGAGGTTTCTTCTTCCAAAATGACTCTAGCTTGTGTCAAGTTGACACAAAAAGTACAAAACCTAATGTT
GATCTCTGACCTTCACATGCATGTGAACACACATGCACACACACAAGCACACGCACAGGCACAGGCACACACGCACACACACAACAL
ATGAAATGAATTCCGGCTCTGAGTTCCTGAGATACGAAGAGCCTAGTTTCTCAGCATGGCTTGATCTCAGGGTGTCAGTTCAATCCC
AGTGTGGTCAGCACAGAGGAGAGCAGGGCTCAGGTGGTTCTCAGGEGAATCCAGCCTGACAAGGACATTCTGTGTGGCAGCCTCTTC
TGCCAAGTGTGTGTCCATCTCCTGTTCCACTTTCATTAACACTGCATTGATAGATCACAGCACACGTGAGARACAGAAGATGGGAGA
GGGTGTTCCAGGGACTCAGCGCGGTGCTGTTTCTCTTGGGATCAGCTTGTGCTTGATAGGGCTGGAGAGAAGGAAGCAAGAGAGGAG
AGCCTGCCATGAAGACACCCACAAATGCCTGTACCCCAGCATTCAGGAGGAGGCAGGAAGATCAAGAGTTGGAGGCCTGAGCTACAG
TGTGAGATCATGTCTCAATAAAAGAAGAARAGGAGAGAGTGAGAGTGAGAAGGCTAGAGAGTGAGGAAGCGAGAGAGCGAGCAGCAAG
AATACAGATGCTTGGCTTTTGGCAGGGGACCAGTCCACCTTCTTTGAAGATAGGAGACTTAGTGGCTGGCACGTGGGCAGTGCCTGG
GTGGCGTTGGTTGCACTGTGCCTAGTTGGTGCTTTATAATCTGGGAGTGTCCTCACAGACCTGCCCCTTCACCATCTTCACTTTTAG
CCTGCAAATCCCTCCTCTAGGRACTGTCTCTGGATACCTCCAGTCTCCAAGCCAGGAGCCTGTCTAGGCTGTGACTTAGCATTAGCT
CTTTGCCTGCTGCGGCATGCCTGATTGGTAGATGGTAAATGCTAGCTTTAGTCAGCCCCACTGCTCTAGATGTGGGCTTCATGGTGA
TGGAGACTGTATTGGAGCTAAGAGATGTCTGTCTAGCACATAGTGAGACTCAGARAGAGCGGCTGAACAGCGAGTGAGTGAACGGAA
CACAGATGCGGTCTTTCTTCCTTCTGTGGAGAARAACTCATCTCCAAAAGACTGGACTAGTCTCAGTCCACAGTGCTGGGTTCTGGCT
CGTGAGTTTTGTATCCCAAAAAACAAAGGTCTCAACAGGCTACTCTTGTGAATTGGTCTTGCCCACTGCTGCTCTCTGGTCCTCTCT
GCTGCACTCTGGTTAGCCTTTCTCACGCCCCGGCCATGAATCGCCATGGTTACTATATCAGCCCTGATGGTCAATTTTTATGTGACA
CTGTGTCTTTATTTTCTAAATATTTAARACACTCGAGCTTAACCCTTTTGCCTCATAGCTGGCTTCCTGCCTCTGTTCCACTCAGCAG
GCATTAAGATGCCTGCTCTGCCATGATATCAGGGGCGAGGGGAGGGCCAGGCTCTATCTTGGCTGTTGGTACTGATCTCCAGTTTTG
TCTCTGGGAAATGGCTATCCTGAATCATACTGTTTCCTAACAGAATGTGTGCCGTGCTTATTAAAGGTATGGAAACCCATATCCGGG
ACATGTTGAGACTTGTCCCAGCCAGGATAAACAGCTCTAGACTTCCCAAGTCCACTTGCTGTGTGCCATTGACGATGCCTCTTTAAT
TGTGGGAGAGGATGAATGAGGATGTGTGTGTGTGTGTGTGCTCTTTCACTTATATGTGGCCAGAGGTTGACAGTGGGTACCTTTCTC
TGTCCTTCTTTTGAGCCAGGGTCTCTCATCATTTCCCCTAAGCTGACTGGCCAGCAAATCTCCAGAACGCACGTGTTTTGTGGACTT
ACAAGTGCATATGGCCGCTACACCCAGCTTTTAGGTGGGAGCTGGGGATCTGAACCCAGGGATTCACGCTCGACGCTTGGACAGCAT
GCAGGATCCTCACAGAATCATCTCTCCAGCCCTGCAAATTCTTCCTGCCAACTCTTCCARAATCTTCCCGGGCCCTGGGAGTCTCTG
TCCTAGATCCTGACGGGGCTCCGGGGCAAATTAGTTTGGGAGGAATTATGTTTGTAAGTGGAAGGTGACTTCTCCCTTTTCTTCTCC
CCTCACTGGCTTGAGACAGGCCCCAGCACCTGAATATAGGTTGCCTTGGAAACCACTCAGTTGTCTTCACCCTGGGCTATGTGAAAG
GAGTGAACATTGGGTGTGCTGTTCAGGAGGCTTCAGCAGTGTAAAGTGTCATCATACCACCAGGGGGACTGAGCTAGTGTGAAGGGC
CTCCTATCCGCCCCACCCCAGGGCTCCGGCTCCAGTGAGCTCTGTGCTCACAGGATGTAATAGCCTGTGTCTGGAGTATTGGTCACT
GTAGCCAGATAGGCCACCACTAGTTCCACTTTATTTTCTTTTATTTATTTTTTTGTGGTTGTAAAGTAGATAGATCAGGCCAAATGA
TCTCTGGGGCTTCTGATTCTGTGAAGGTACCACAGCTGAGGGACACTTGATGACTGGGAGATAAAAACCAGAAGGARAGTGGCTGAG
AGCTTCAGAGGACAATGACAGACAGTGCGTGGTCAAGAGGCTCCTGGAGGGGCCTATTTGAACAACCTCATCTTTCTTTTAACAGCC
TCGCCTCTTTCTCGGAAGCAGAATTGGACACCTAGCTAATGGCCTCAAAGTTGAAATAGAAAGCCATCAAAATGACAGTTTTTTGGG
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GGGCTCTGGTATCTTGTAGTTTAAAAGAGACTTCTCTCAAGTCTTTCCCAAAAACAAACTGACCGGCCTTCTTTARAGCCTTGAGAA
TGATCACGGTATGTGCCCAAGCTCCCCCACCACGCAGTTCCAGCCTCCTTCTCCAAAGTCCCTGGGCAGCGAGCTCACATCATGARA
AATCTGTCTCTGACTETGEGGACTTGCACGTCTGAGGCTTTTTCAGAGTTAATTCATCCAAATTTGTATTGCTATGTTGTGTGTATT
TGTTTATTTCTTCATTTGAAGTAGCTGGGAACTTGTGGCTTTTCCTGCCTCAGCCTCCTAAGAGCTGACCTGATTTTCAGACGTGTG
CCACCATACCCAGTTATCTTCCTCCTCTGTTTATTTGGGGCTATTAATATAGGGGTCCCACTTAGGGCTGAGCACTCAGTATACATT
GATTCTCAGTATTATGACTAACTATTGATCTCTGCATTAACTGTGACCACTGCTCAGAGAGGATTCTTTGGCTAATGTTAAGCACAG
CACTACGCTATGGATCTAAGCATAGATATTTGGAAGATAGTTTGACAGCATGTCATT TAGCARAACAACAGTAACAGGTTGTCCCCT
AGGGCCTGTGACCTCAGGACTCATGGACTTTGGACCAGCACCAGGCCCAGATTCTTTACTGTGAACCCAGTCTCARAATCTAACCCTA
AAGCAGCTGGTTACATCTACAACCTTTGTGCCACTATTGCACTTGTGGGCACATCTCATCCGGCAGATTGGTACTATAGCATGCAGG
GATGGCCTGGCTACCACCTTCTGCCATGATGAAAGTTAGTCAGCAGGGTGGGGGGATGTTTTCAAGT TTGCCTGATTTCACTATGTC
CTTCAATGAAAGTATGTTGTACCTTCTGCAATTGGGTTTTACAGTTTAGTTTTTCAGGGAGGAACAAAGAGCTATGGCAATAGCTCG
GATTGTATTAAGGGCCTATGGGACCTTCCTGACCCCATAGGGAAGTATCCTATACTTGGTACTGAGGTTTTTATTTTTATTTATTTA
TTTATTTATTTATTTGCCTTTTTT T T T T TTTTTCCTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGTGGCTGTCCTGGAACTCACTC
TATAGAGACCAGGCTGGCCTTGAACTCAAAAATCTGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGTGTGTGCCACCATCGCC
CAGCTTGAGGTTTTTATTTAGTAATCCATGACTGACAAGTCTGACTCTGCAGGGTATAGCTACCATATTTARATGTTGATCTCTCTC
CACAATGGTGACAATCCTCCATCAGCAATGTGTATTAGCCCCACTGTACTGTGTCTGEGCCTCCCACAGGCTATGAAACCCCACTTCC
CTAGGGGTATGCGCTTTGACAGCACCACCAAGGTTCTCTGCACACTCAGAGGAACAGTAGCCATCTCTGTAGTTGCTCCTTCAATGC
CTAATACACAGCAGGAGCTCGATGATTCTAAAGTGGGCGAGCAGTATCTGACTCTGAGGATTTGTAAGATGGGAAGACACTGCACAG
TTTPTACCGTCTAGAAATTTCTATACACTTGTTATTGCATTATGCTGCCAAGAARATTCTGGTAATTCTAGTTTCCTGTTGGGCAAG
GAGCTAGTCAAGTGACATTTTCCCGTTTCTAAGAAGAAAGATGGCGAAATCGGCACTGCTCAGATCCTTCTAACACAGTAGTTGGAT
TAGGAGAAGACAGAACCCATCCTTCATTTCTATTTTGTTTAAAAGACTTGGTGCAAGTTAGAAGACATTCCATCACTCTGAAACTTC
CCCTGCCAGAGGEGAGGEGACACCCATGGECACTTGACCTGEGTCTAGGTTGGATTTTGTCATTTATTTCTTTTTTCTTTTATTCATT
TAATGTATATGAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCATCAGATCCCATTACAGATGGTTGTGAGCCACCATGT
GGCTGCTGEGAATTGAACTCAGGACCTCTGGARGAGGAGTCAGTGCTCTTAACCACTGAGCTATCTCTCCAGCCCTTAAATTTTTTT
TTCTTAAAAATGGTAGTAAAATATATGTAACATAAAAATTTGCCACTTTACAATACAGTTCAATGGCATTAAGGGATATTCATGTGT
GGTTCAAGGATTATCATCAGAATTGACTTCATTACCTTCTATGTAACCTATGTGCTTTGATACAAAATAGATTTGCTTCATGCCCTC
ATTTGCACAAGCATCCTTTATCATCCAGCTCCTGACCCCACCTCCATCCTGTGTAACACACTGTATCTCAGGCTGTGGTCCTGTTTC
AAGCCTTGGCCTGECATCGCAGCTGCACACACGGCGACAGTGGCAGCAAGCCACATGTCCATTCATCTCATGTGGGCGAGGGATTCCA
GTTATCCTTGACAGCAGTCTCATTTTACAGATAAGTGAAGTGAGGCTGAGAGGGGAGAGATTACCTATTCAAAGTCACGTGGCTGAT
GAGAGGCAGAGCTAGCCTCARACAGACAGCCATCTCCARATCCTGCAGACTTCTTTGCTAGTTGGGGTGCACTCCACTCTCCAACCC
ATCCGTGCCCCTGACTCCTCTGGTATCCAGAAGCACTCAGGAACACGGGTGGCTTGTGGGACTTAACATAGTGGAGAAGAGTGAACG
TGATGGGETTCTGGGCTGAAAAGCAACGAACACAATTGGTCCTACCTTTCAAGCTCCCGAACACCTTGGCATCCCCATCTGCTAGAA
COTCGTTCTCTTTCTGETTTTCTTGCTGTCTTCCCCTTGEGEGCCCTACAGTTGTCTAAGAGAGGGGTCCAGTTTCCTGAGGGAAGAGA
GGTTACAGTGTTGETGATATGCCTGAGTTTCCTTGCTGECCCTCCCCTTTCTTGCACGTGTAGGTAGGTGCTGGCTTTTCTTGCACA
CTEGCTGCCTEECTGAGCCCTATAGAGTCTTGATCTTGCTTGCCTTCCTGCCCCEGCTTGGGCTGACACCCATTACTTGTGCCCTCCT
CATCTTGTCTCGAGTCACTAGCCCTGTTATTTCTTGCATTCTTATTTGCTTCAGCCCAAGGCCCTGAAGACTGGACAGTCTGGGGCC
TGCTTTAGAAGTTTTGTCTTTGCTTGCTATAATCCCACAGGCCAGGGTTGGTAGCCTTCTCAGGCTCTCTACTCAGTGACCATTCTT
ATGCTGTGCATCTGCAGTCTTATACCCAAACCTCCTGAGGGEGACCTAGACCTTCCCAGCACAGTGTTTTTCCAGATAGGTCTTGGGE
GTCCTGTCCATCGCGECTGCTCTGAACAGATCCCATTAGTGCTGCACTGGGTCCATGCACCACCCTAACCTGGACAGAAGGGGGCCA
ACTCCTGGTTTTCTCATTCTCCTGACTGTAGCAAAGATGGCTTCCACGGCAGCTCATTGGTTCATTCAAAGCATGCTGTCTTCATTG
AGCTGATGATCCTTCAGCTGTTCACCGGGTCCCTCATCCTGTCATCTCTGTTGTAGAGGCAGCTTTTGGGGAGGGGAAGGTGAGGGA
AAGCTGCCCCTTTGETTGCCCCAGTGAGATTTCCCTTGAGTTTCTTTTATCTCATTCAGCAGCAAGGTATTTCGAGCAGTCCCAGCT
TCCTGTTCTGTTCTTGETGTAAAAGCCTTGTTCAAATCACTGAGACAGATGTGGAACAAGAAATTGAATCTGGGACAGTCGTTTTCT
TTTGTTGGACTAAACAGAGGGAATTGGGATTAAAAAAGAAGCCCAAATAGTTGCAAGCCTTTTATTCTAAAAATCAGTGGTCTCCCT
TAGGCTGCAGTATCCTGCCCCTGTCCGCCCCACCATTCCCTACACACCAGGCACACCTGTGAAACACTCATCTTCTGTAACCAATGC
TTACTGAGCTACAGTGCTTGCTTGGTGCTGGGAAAGCAAGCTGCGCCTGGGCTCTGAAATTGGGTGACACATGACACTTGACCATTT
GGTAAGACTGTGTTGTAACAATGTTGCTCCAACAGCCTGTGCTACAGGAGAGTGTTGACACAGAGCCGCATGCCCCGGGGCTCTAAT
ATTCCCAATTGCTCCTCCCCAGCAGCTGGGCTTGGCCCTTGCTEGCTGACCTGTGACTAAGCTCCCTACAGCCACAAAGCAGGGATCA
GTAGCCAGCCACGATGGAGCCGTCCGCCAGGTGCAGAGCAGCCTCAGCCTCCGAATTCAGACCATGAGGCAGCATCGCAGGAGTGAA
GGCATAACATCCAACGTCCCGGACACCTTTCTGCTCACGEGACCCCACCCCTCGCTTCTCCCAGTTCCTTCTTGEGTGTCACTGGAGC
AGGAAGCTAAATGTTCCTGTCAGTTCTCTGCGGTACCACTTGTTAGAATGTACTAGAAGTGGTAGCCCTTTGAGAGCCAAGAGGAAT
CGCCTAGGCTCEGGCGTETGTAGGATCGAGETECGGAGGGGCAGGCCAGGCGATGTTTGCCTTCCCTCTGTTGTTAGAAATAGCAACC
GTCCTCCACCTTGCTGAAGGACTGGACAAAAGGTGATTAGTCCCCTAAGTAAGGGAGCTATTGAAGGTCTGTTCAGAGCTAAGCACC
ACAGGGGACAGCAAGGCTCTGGTCATGAACAGGCTTGTGATCTAATCTGAGATAAACATCTCCACTTGTAGGCACAGTGAACAGCAA
GGGGGTGTEGEEGCTTCCCACTTAGGTGGGAATAAGGACCTCACACTGGTGCTGAGGAGCAGGAGGACAGAGAAAGCTGGAGCARGA
GAGTGTGGGGATGGETGGEGTCCTGTAGEGGAGCGAGCCTGCTGAGCAGCCAGGAGAGGTGECTGGGAAGAGGGTTGTTTGTGTGTTT
GTTTTETTTGETTTTTTTTTTTTTTTTTGGTTGGCTTTTACCATGTGGTCACTTTTARCCAAGATTGGAGTTAAGTCACACGGGTAA
AACCCACTCTTTCTAACCCAGCAAAGATGGCTGTCAGCCATGTGGCAGCAGCTAAGACAGTGGCAAGCCTCCTAGTGCTTTGAGGAA
TGGAAAAGATACAGATAAGTGTAAAGGGACTAGAGAGAAGTGAGAATGGCTGGGGTCGGGTCATCCCGGTGAGTCTAAAATGGTGGC
AGCCAAAAACGAATGTCTCCAAGCTGCTGTGGCAGAGATTTTAGGAAAGAATGAGAGCTCACTCATAGCTTATCAAAGACCAACGGG
TGGCAGTGGCAGTGAGGTGAGGAGACAGACACACACGTGGGGGACATAGTTCCCGGGTCACAGGCGCCGECCTGGATTTCCAAGTTC
AGETCTGTGCTGGTTGAAAAGTCTCCCATGTTGGAGATCTCCAAGACCAGCTACCATATGCACTTGGTTGAGAATCAGGAATGACTA
GTCCTAGCCCTAGAATCCAGAGATTCCACATCCCATCAACAGAACACGCTCCCAGGGCAGGGCCCGCAGGAACCCCAGTTTCTCTCG
CACTGTCAGATCTTTTTGGATGCTTGGAAGGAGTAGCGTCCATCAGCTTTACAAGATTTTACAGGCTTGCTGTTCTCTTACTGTTTT
CAATTACCTCTACCTAAAAACACATCCGTCCCCAGCAGCTTTGGGGGTCTACCTTCTCACARAGGCAGGGTTTTGAATGGGTTTCCT
GCCTTCCAGATTCAAACTTGATAGTCTGGCCAGGTGGCTGAGAACTGCCATTATCCCAGAGCGGCAGCGGCAGGGGCTCCTGTGCAG
CTGTGAGTCCCCCAAAGCCAGCATGGACCATCTTGTGTGTAGTGGGTTGAGAGAAGGTGTGTCCACGTTGGGGTCACGTAGGAGGAG
ATGTGCTTGCTGECECCTGEGCAGGAACTCAGGGGCATEECTGTGGCTGGCCCACAGAGCAGAGGCCTAGCTCACAGCCTGTTTCCAT
TTCTCAGCTTCTCCAGCCCTTTCACTAGTATTGCCCAGCCCCTTCCCTCCTTCTTTATGTTTTCTCTGTCTTTGACTCTCTTTTTGT
GACTGCTTCCATCTTTTCCTCTTTGTGTGTCGTGTGTTGAAGCATGCGGTGTTTGTCACTGTGGEGCTGACTCTGCGTCTGTGTGTGCT
TETETGTGAGTGTGETCTTAAAGCTGGATTGACAAGGGATGEGTTTTACTTCCTGGCTCTGGAAAAAGAGAGGGAACGACAGTGAGG
GACAGGATCTCTGAGGCAGAGAACATTCCGATCTAGGTGTGCTTTGCGGGGATGAATTTAGTTCTCAAGATGGCTGCGATGTTCTAAT
TGTGCAAGAGTCCTTGAGCACCCACAGTGGEGGETGGCCATGTTGTCCCTCATCTGCTGGCTCAACTTCAGGGACCACAGGAAACCC
CAGGCTTCTAAATGTTATGCAGAGCTACAGTTCCAGCGGCCCTGAGCTGACAGAGATGGATGCCCAGCATTAGAGTCTCTCCAGGCC
COTTTCTAGETGCTCGCGGTTTTGGGAGCACTTCAGTTTTTATGGCTGGCATATCTCAAAGAGGAAATGCAGATTAATGGTGTGTTC
TGCCATGTTCTCATGTTCCTGGGACTAAATCAGTAAGATCTGAAATAT TAATTGGGCTTTTATGAAGAGAGGATGAAGTACGGCGTG
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GCATGGAATATTCTAGATTTAGGATCATGAGTTTGACTGTCAACCCTGCTGCTGCTGAGATTTGCTCTCTACTGAACTGCTAGCTTT
CTCCGAGTCTGTTTCTTTCCATGTATACCAGACTGGGCACACACCCGTGTTGTATCAGCTTAGAATATCACCAAGCCTGGCACAGCC
AGGGGCTTTTGETGAGTATATTCTAATTGCCTCTTCCTTGATAAGACCGCCCTTAGCTCACGACACAGGATCCAGTTCTTGCCTGAT
GTGGGTACCTGCTGAAGCTTTTAATGGATTCAGCCCTTTGATGAGGTCTCTGAAGCCCTTGATGGCCATCCTCAGGGGCTTCTCATA
GCTGTGGTCAGCACACTCCTAGGGGCCTCCCTTCATCATCCTTCTTCTCAGTGTTGATGGCCAGCCTAGGECTGAGGGGAGCTTCTT
ATCCCTCCTGTTAAAGATTGGCCAGTCCCATTGCCCGACTCAGGTCCCAGATACAAGCTTGTTGTCAGTACATGGGTCATGGAGCCC
TCAGTGCCCTAAGTACAGGGAACTGGTTCTCATTAAAGGCGCCTGGCTGGGTAAGATGGTGACAGTGAAACAAGGAAACATTGAGCA
CAGGGCCCCGTGATGCACAARACAGGATCTTATTTAACCTTCATATTATCCTCAATCTATTCCCATCTATTTTGTATTTGCGGCTGTA
GCTCGAGCCGCCACACATTTATTATCTTACACTTGGGGATTGGGCTCAGAAGTTCAAAATGCGCGCCAGCTAAAGCCTAAGTGTTGGC
AGGGCTGCTGGCETAATCCATTTGCTTGGCTTTTCCAGCTTCTGGAAGTGGCTTGCCTTCCATCTTCCAAGCCATTAGTGGCCTGGT
TGAGTTTTCTCATGCTETGTCACACTGCTGCTGACTCTCCTACCTCCTGCACTGTATTTCAAGGGACCTTTGTGACAATATGGTGGC
CATCTGATAATGCAGGGAGAACTCCACACCCCACAGACCAACCATCTTATTGAGTCTGCATCCCCCATTCTTCTTTGCTGTGGTTTG
AGAACTGGATCTGAGTGTTTGAGGGATGCTGTTGTGATTCCCACGGCCCCCTTCTTGCAGTTGAGGGAAACCAAGGCATAGTTTTCT
CATGGGATATTAGCTCCCACGGCCAAGGTTATGTGGCTGCTAAGTGGCAGACTGGAAGTAGAGCGAGAATTGGTAGATCCAGGARAG
TCTGAGAAACACACTAGTGCAGGCTAGCCCTCTGCCCATGGCAGTCAGAGGAGAGGGGACAGAAGGCGCCCTAGTTTGAACCCTAAC
TCETCTTAGTCTAGAATGCGGAGGACAAACTGGCCTGGTGAGACACTGCAGGAGAGGCAGTGGTTCTTCAACTCGGCTGTACACTGG
AATCACCCTGGGAGCTTCCAAATGATACCAGAGCTTCGCCCCTAGAGAGCCGGGCTTAATTGCTCTGGGGAGACCCTGAGTTTAGGG
ATTTCCCAGGCTCTTCAGCTGATTCTGGAGTGTAATAGAATCATCACTTTCAACTAATCCACAGCCCTGGCTGTGCCTGTCACCCGA
GTAACTGCATCAGAGTCTCCTTAGAGTTGTCTGCAGCCCCCTCCCATTCTACTCGGGACCCTGAGCAGCAGACCCCTCTGCCCTGCT
CTGCCTCCGTETAGCCAGGGCTGTAGGCTAGAGGACATCACGTGTACCCAGAGGAGCCAAACCTTTGTGATGAGCAGGTTCTTTTCT
GGGTCTCCCTEGTCTCTCTTTCAGGGCTGTCTGCACAACTGTCCACTTCCCCTTTGTTCATGTTAGCACACTACCCAGGTTCAAACC
TCAGCCCGTCAGGTCCTGATTTAGCTTGGACCTCTCTGTGCCTCAGTTCCCTCACCTATAAACTCAGGATGCTAATAATGCTGTCCT
GGTCAGTGTGAAGATGAATAGCTTTGCAGATGAGGGAGATTACAGCGAAATGTTTGCTAGTGTTACCCGTATTATCACCTAGCCCTG
TGGGCCCAACTGATTTCAACAAACATTGATTCTTTCTTTACTTAGTGCAAGGTTAGGAAAGGGTAAAGTGTCTTCCCTGCTCTGAGA
TAGCTCGCAGTGGAGGAARAAGGTAAGTCAGTCAGATCAGACAGCTAATTACAGTACAGCATTCGATGCCGGAACCAGATGGCGGTGA
GAAATAAAGGCAGGGAAACCGCCGTGCAGGGAAGACGGGGGCCATGGATGTGAAGGCACACCATTAATTTTCAGCCATAATAAAATC
TTAGCGAGTTTTGTCTGTGTCTGCACATTTGAACTTGCGGGTTATGATAATCTGTCAAGCCCCTTAGACCAATACCGTGAATCCAGE
CGACTTACAACAGCATTTACTCTCAAGTGCAAAAGTGCCAATGGGGCCCCAAGGTCCCCTGTGAATTTATGTGCTCTCTGCAAGAGG
ACAGTTACATGCTCCTCAACAGGGTGAATCCTGTCTCCTCCTCAGGAATCCCCCGGAGAGCATCAGGAATCATTGCAGAGGTGACTA
CGTCATGCAGACAAAGGGGCCCTGGCAGCAATGAAAGGGCGCCATAGCTGCAATGATGAGGGTGTGAAAGAAAACTACAGACACACAG
GGTACGAGGGCTTTAAAAACAGACAGAGTCTAGGTTGCAAATGGTCAGAATAAGTCAAAAGGTTACCTAGCTGGGGAATGAGGCTAG
GGAAGAGGAAGGTCTTAGCATGACAGCCAGAGGGAAGTCAGATGATGGGGGCAGCTTTAGGGGGAAAGGTTGCTTGCAAGGCAAAAC
ATGTCCTTCCTGTTCCCTCTGGCCAAATGGCCAGTGGCTCCACTCACACATCTCATCAGGAGCACTGGAGCACCGGCTTGATCAGTG
TTCECTGATGCTGCTGECAGCTGTGGGCETCTCTGCCAGCTGTGTGAACAGCTGTGCACCAACCCTGGGCTCTTCTATGCCCTGGCT
CATTTCCCATCCCTGCTTGGTTTAATACACTTAAAAACAGGATCCCACACTCCCTGGTTCTAGCTGTAAAATATGCTGTTCAGAGGA
AAAGAGCGTGTCTGCCTGGGCAGGACAGTGAGACAAATGCTAGATAGACGTGTAGGCTTTTCTTGTTTTGAAGAAAATCTCTGTCTG
AAGCAGACGGGTGTTGATTAGTGTGTTTAAAGATGGTGCAGTAAGGGCTAATAACAACACCAGATCGTTACTGAATGGCGGTTGTCA
ATTCTGACTGCTTCTCACAGGGCCCACCTCCGTTGGTGCAGCTTGTGTGCTGACCTTCAGCCGAAGCCCCAAATGGGACTTCTAGAA
ACCGTTTACAGTACCCTGCCTGGAGTTTGCCCAAGCATTCACAGATCCACTAGTTTGGCTCACCCGGAGTAAGAAATGGCCTTTCTT
CCTGEGGCTGCTGGAGTCTATGAGATTCTGCCGAGGGAAGAGAAGCCTGGGACTCCTGGGTGGGCAGAGTCAGGATTTCTGAACTGTT
CACAAGGCCCAGTCAAGACCAAGGCCCAGGGCATGCAGCTGGCATGGAAATAGTGGCTCCATTCCCAGTGAAAGGTGTCAGAGCCTT
GACTTGTCAGGGCACAACATGAGAAGACCCTTTCAAAGACAGCCTGTTTCTTCCAAATGATCAGACATCCAAACATCAAGCATCTAG
TAGTAAACTCCAGGCTACTGTAACCGTTTCCTGCGCTGTAACATAACACAACCAGAAGGAGTGATAGGAGCCTCGGGGTTCGAGGGG
TTCTGCCTGCTGTTCGCCAGCTCCCTGCATGCTGGTGATAGCAGCTGGGGCTGTACAGAGACATTCTGGTTTTCTGGGGTAGAGTCAC
ACAACATATTCCTGGCTGGAGAATTATGATGACTGGATCTAACTTTTTTTCTGTAATT TTCTAGGTAATATTTGTATGTGTGTTTGT
GTGTGTGTGCCTCEETTGTATTTGTGGGTTATGAGGTTGCCTTTCTAARACATGGTGGCCCATGCCCTACCCAACCACCCTTGCATT
TAGACTTCAGGGCTCTGTGCCTGGCTGAGCTTTTCCCTGCCCTGAGTGCTGCCTCACCTCCACCTGCCTTGCAGTCACCAGACAGGG
GACTCTACATCTTACCTGGACCTTTTCCTGCATGTTCTGAGGTTTCCCACCTCTCTGCTCTGGAGAGAGCTGCTGGGTGTTAAGGAG
GTGTCTCCTGCCACTCTGCGCAGGTTTCCTGAGTCACAGTCTTTGTCCCTGCTGACAAGCTCGATAAGTACACATGACATTTGTTTT
CCTCTGRCTCAGAGTCCAATGGATCTGGATCTAAATTTCAGCTCTGCCTTTTACTGGCAATATAACCCCAGGCTAGTGGTTTAGGCC
TTTCTACTTCAGTTCCCTCATCCATAAAGACGAGTGCTGCTCGCATCCTCCCTAACAGTGAAGTGATGTAGTGAGAGCTGTGGGTAT
GGGGECCATATGGAGGCTCCCGTCTCATCATCCCCCTCATCGGGACCTGCTACTGGGACCCCATATCCTTTTGTGGTGTCAGAGCTT
CAGGGTCTTCTCAGAGGACTTTCCCAGGTCCTGCTGTGGTTGGCGAGTGCTGCCAGCTGCAGGAACAGCTGTACCTCTGTCTTCTTT
CTTTTGCCTCCCCTGGGTTTTTTGCTGTCACGTTAGCAGGCAAGTGCGCTTARAARATAAGTGGCAARAGCTGTGCTTGTTTGAAGTG
TAAGGTATGTCACTCTCAGAAAGCGCATTTGTGCTGTATAATAGATAAGAAAGAGCTATCTAGTTARAGAACTTTTGGGGCTAGCTT
TTCTTCCAGGGCGTGGGAGGAGCATCCTCCATCCTGGTGTAGGCTCGTTGGGAAGAATGAAAGTGCTCTTCAGAGGCCCTGCACAGGC
TCTCGGCCTGTEECTTTCTCATTGATCTATTTCTCTCGAGTGAATGGGCTTAACAGARATAGAGAGAGATTTTTTTCCCTAATGATC
AGGATAGAAAAGAATAAAAAGTGACTTTAGGGGTATCTTGGGACCTTAGCTGTCATTGTGTGCTCGACACTTCATTTCGGAATGTAAA
GGGCCTGCTGCTGGTTTGTAGCGGATAAATGGTCTTCTAGTCGGGGGCAGCCAGCGAAAGAGGCAGAGCCCTTCACTTAATAACACACA
GCATGGAGGGGCCTCTCTTGGETTGGGTGATGETCTCTCTCTCTCCCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCTTTTCTCCCTC
AGAGAAACAAGGCTGGAGCTTGGGCCAGCTGGAGCTCGGGAGCTCAGTATAGAGTCCTAATTAGTTGTTTGGACCAAATGTTTCCTA
GTATTCCTAGGAATCCAGGGAGGGGGTTTGCTCAGTGGGCCTTGGAGACCTETCTTGEGGTTGCTGCTCTGGGAACAGGTGCCCAGGC
AGGAGGCAGCTGTATGAGACTGCTAGAGTAGAGTGATGTTCAATCACGTGAGGGTCCTTATCCTACCAGGTGACAACCAGACTAGCT
CTGGAGAGTCTTACATTTGTCCAGGACTCTGCTGTCCTGCTCTCTGTCAAGCATATATGTAGACTGCTAGGAAATTCCTGTGGCTCA
GGGATGTGCCCAGGGTATAACAARAGGCAGGGTGGETGCATGCCAATCTACCTCCTCTCAGGACATGCACCCAGCTCCTGTAGTGAG
AGGGTAGCCCAGCAAGATGACTTCTGCTAGTGGGGTGGTGCAAGTTGGGAGGCCACATGCTCTGTCAATAAGGTTCCCTGACAGAAG
AGACAGTTGTAATCTTAGTTCCACAGAAGCTCTGAGATCTGCAGGGCTGCTCTCTCGCTACAAGCTCCTACAGTTGATTTGTGTGGC
ACTTATGAAGCCGAAAGATACCTGCATAAGCTTCGCCAATGGGCATGAGCTTTGGACTTGGGTATGTTCAGTCACCTCCATGAGTGA
GTCAGAGACAGAGCCCAAGGATACCACAGGTCTCAGCAGCCATCTCCAGACTGTCCTCTGATTGAGCTGATGAGGAAGCTGAGGCCT
GGAGCAGTGGGAGACCCAGTACAGTCCAGACAGCCTGGTATGAAGACTTGCCCTGTTTAGTGTCCAGCACTTTAGCTAAGCCTTAAG
CACTTGGCATGAGGGAGGCTCTGCTCCACACTCACCAGTTARAACCAGTCATTTTCCCAATCCCAGGCACTGGAGATGCAGTAACAG
GCAGAAGAGATCTGACCCTGCCCTCACAGAGTTTCCACTCCAGAGGGAGGGGAAGGGGTGGGCCATAATGAGGGAAGTCTTAAAGAG
GCCAGGGTAGCCAGGCATGGTGGTGCACCCTGCAGTCTTTAGTACTAAGGAGGTGCGAGGCAGGATCAGAAGTTCAAGGCCACCCTTC
GCTACACAGCAAGCTCAAGGTCATCCTGAGCTACCCGAGACCCTGGCTCCAAAGAAGCGTTTTCGGTARATTCGGTGAAGGACAGTG
AAGAAACCAGGACAATGGTGGAAGATGATGGAAGGAGAGATGCGATCAGGCTGGGCTTTCAAGGGAGACAGAGCTCTTTGATGGTAAC
TGGAATATCGCAAGATCTACTTCTGTTAGTATTGTTTCCTTTTCCTGTATACTGAAGTATTATCCGCAGGAAAGTGAGGCTTAGAGA
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CTAATTAAGCTCTCCAGTCACACAGCTGGCGGACAGAAGGACCAGGATTTGAATTCTAGTTTGCCGGGCTCTTAGCCATCTTCCTTG
GCTGTTTCCAGTTCAGTTGACTGAGTTCTGAATCTTCATAGAAATGAGGTGACCGTTTATGTCACCGCAGGGCCAGGTCTGTGAGTC
TACTGCCACTGCTCTGACACCCCCTGTTCTAGGAAAGGGTGAGCTAAATATCCCAGTGGAGCACCTCCCTTCCTTCTGGAACTGGCC
TAATTAGGAATGAGGTGGCAGTGTCCCAGGGCCACCTTATTTAGGCCACAATCTCTCTACCCTAGGCTACTCATGAATCCGAGTGAG
CTCCCTGCAGGTTAGTACCCTGGCGCACCTCCTCCCAAATGTTTTTCTCATTTCCGGTTTCACGGCTGTTTTGAATCTACCAGCTTC
ATTTCATTCATCACCAAAGCAAGGCACGCGATAGAAAAGGCGCATCCCGTCCTCTGGEGCGCCGCCTCATTTCCTGCCTGAGATTGAC
AAGTGCCACTGAAGCATTTTGCACACCTCAGAGAGGGTTTGCCATTCGTGTGGCCAGAGAAGTTGTCATGCAGACAGTTGTAGGGGC
TGGGTCTGCCCTGAGGCCCCAGGCTGCAGACACAACTCAGACTGTTTTATGGACAGAGTCGGTTCTTCAGTCATGACTTGTCTCCCT
AGCCACACATTTTTAGCCTGATCGTTGTGAGCTGTCACAGCCTGCACACCTCTCAGGTTTTAACCAGTTGAACGCTCTTATAAAGTT
CTGTGGACTGGTGCAAGAGCATCTCTGTGTTCATGTGCACGTGCCCACGGTGGGAATGTGTGCGAGTGTCCTTTCAAACCTTCAGCGT
GTTTCTGCTGGGGACAGGAGATGTGTACTCCATGAACTATAACTCCAGGCTGAAGAGCCCTGGAGACCAGGGAAGGGAAGCGATTCA
GACCTGGAGCTGAGGCCAGGAAGAGGGGCCCCGGCTGTECTCTGCGAGAACTGCGGACCTGGTGGGAAAGAAGGCTCTTTGAGCTCC
TTAGTTGCTGCTCATTGTAAACCTAGAGCATTTCCCAAGGGACACAGGGCATGTTTATTAAGTTTTCTTTCTTTATCCTTTTGACAG
TGGATTGAGCCTGGGACCTGGGCAGCTAGGCAAGCACTCTGCCAGTTACTTCTCCAGCGACTAAGCATTTTTTTTTAACCATCCCAC
TCATCGCCTCCCACTGGCTCTCACGGTGCTATGACAGTGGGGTCCTCTTCCTGETGCTCCTGCTTCCTTCCCTTTCTGTGTCCTTTC
CTCTTTCTTCACAGCTGGCCAGGCATCAGACAGACTCACACATGCAACCTTGACCTTGACCTTGCCTGCAAGCTTCCTGAGGTTACT
TACTCATGGTCCTTTTGATACAGTTTAGACTCCATGAGACAGCTTGTCTTGGAGCTGGCCCCACCCTGCTCTGAAGCCATCTTTATG
CCACCTCCTTAAACACTCTCCAGTCACTGTGAGGTTCTGTCTAGCCTTGGTCCCATATCTCTGGACCTTTGCACATGTCATGTATCC
TTTGTTCCAAATGCCATCCCCTTGTGTGAAGTATCTTTTATCTCCCCAACTTCTCTCTTCCTTGTGTACATAGACATCTCCTATGTC
CTTGTCTGCCATGCAAAAACCTCTTCTTCCCTTCCCTGAGCTCTTCAAGGGCAGCCATGGCCATACCTCTGGAGCTCCAATCTCTAT
GGCATCAGACAGAGTAGGGGCTCAGGGAGCGCTTGGTAAATGAATGGATCCCCACAATGTGTACCCACTGTTAGGCAGCAGTTCAGT
CGACCTCCGACCTGAGCCACCACTCCTAAAAAAGCCTCTTTTTATCTGCAGGGACTCAAACCACCCATGCAGAGGTGGCTTTGGGAT
ATGACTTCATGTTCCCTCATATGTCCACAAAGCATATGTCTGAATGGGCGACTAGATTCTTTGCACAATATCAAGCCAGAGAAGGGA
CCCAGCTCCCCGTGATACAAAAGGGAACAAATTCCCAGAGEGTTTGTTTGTTTTTGTTTTCTTGGATGATAAAAATGTGAGCGTCACA
AGGTCACAAGAACACAGAGACTGAGACTTTGGGACTTGGCCATTGTGGTCTATCTGTTCCCCTGGGCAAGATAGCAGGGTTGTTGTT
GTTGTTGTTGTTGTTGAGACATGGTCTCACTATATGGCCCTGGTCTGGAGTTTGCTATGTAAAACAGAATGGCCTCAAATTCACAAA
GATCCACTTGGCTTTGCCTCCTGAGAGCTGGGGGEGCGTCACCTCTTCCAGGGCTCCATCAGTGGCATTTCAGAGAATGTTTTGTGA
AAGTATGAAAGAGCTGACAGGATGCCTGCATGCTTCAGTAACTCCAGTGCAGACTCATAATGGACCCACCCAGTTGTTTGAAGTCCT
GGCATGAGTACTAACTATGAAGARATGGCCTCCTTTCTTACATAGAGCCCTGTTCCCAGACTGGGTGAGAAATCGCTCTTCGCAGGT
CAGTGAACAATGAGCTCTTCTACATCTTCCAGGCAACTTGTCATAGAGTTCCTATGCCGCACACACAGCAGACATGACCAATCTATC
CCACCATCCTTCCTCAGTGAGCTTATGGGCCACTGCAGTGTGAGATGCCCAGCCTGGAGTGCCTGCAAACCATTTTTGGTCTCCACT
CCTTGAGGCTCTGTCCCAGTCATGACTTTGGTCTTTGGCGTTTCTTCACTTCCATCCCCTAACCTGGCTGCTCTGGCCATTCTTGGA
GCTATTTTACTACAGTCATTTTGTGTTGTGTTTCTGCCACATCCACAGCAGTATGGCAGTAGCCCCCAGCATCTTAAGTAAGTTACA
GGATATACTATTTTTCCATTATTAAAATTATTAATGATTCATTGATATTTTGAAGAGTTCATTAATCACGCTCATTCATGGTAACTA
TTAGCATGGTTTATTACTTTCAGCTGGGGTCTGTCTATCTTCCAGCCTGGTGATCTTGCCCTTGGGCTGCACTGGAGTCTTCTGACC
TTCCTGGTTGCTCCCCTGTGCCTCACCACTTCATCTCTTCTGTTTGCTATAAGGTGCAGTGAGGGCAGCTGGGCGTAAACTTCTGTCT
GCCTCTTACAGGCATTTGGGCACCTGCCTGGCCAAAAAGCAAGGTGGGTGCTTCCTCTCTGGCTTTCTCCCGGGACCGAGGGGAGGA
GGCCACCAGCAGTTGTTCACCGCCCTGCTGCTTGAAGACTCTGACTTAGCATTCCTGGTTTGCATGTCTGACACCTCACTTGGCACA
TGATTTATTACAGTTTTAAATAGCCCTTTCTTTCTGGATTGAACTGTCCATATCCATTTGGAGTGGAAAGACCTGGCTTGTGETGTT
GGTAGTGCAAAATGCTTTTCTGAGTGCGATTGTTTGGGGTTTTTTAGTGTAGCTGATGCTCTCAGACCAGAGTGCTGCTCCCTGTET
CTGGCTGGAATCCAGGAGACAGAAGCAGACATTTGCCTGCCACCTGGATGAAGGAGGACATGGATGCAGAGAGCCTTTTGTTTCTTT
TCGTCTACATTTCAGAGACAGAGCATCCCAGGTGAGGGAAGGAAGTCTTATGAACAGCCTGGAGGGGGGTTCAGAATCCATCCGAGC
CATTCCCCTGCCTTTGTGGTGGGCTTTACCTCTAGGTCTAGGCTTTGTTAGGAAAACACTTCCCAGGGAGAAACTTTCCTTGGTTTC
TCTCTCTTTCTCTCCCTTCCTTCCTTGGGGTTTGGCAAGTCCTTCTAGGCAAATCCTTTTTGCCGTAGTTAGAGCACCTCAGGGATA
GTTAAACTGGAGTACAGGATGCTTACAACAAAACATGCAAATTCCCCTTCCCATTTCAGAGACATATGTCCCCTAGATGTCACCAGA
ATTAGCTCATCAGATTGTAATCACCATCCTGGGATTATGATGCTGTGGAAAGCAGCAGAAATCCTTTTGAAACCCTTTCTCCTCCAG
GGGGAGGGGGEAGCCCTACCAGCTTCCTGCAGAACATTCTGGTTCCTTTTGTTATCCTGCATTTCTCGACTGAGATCCACTAACAGCC
CACATCCTCTGTGCTGCTGGTTGAAAGGCCATTTAGTGTGGTCCCAGTGAAAAGAGAGAATTTGGCATGGCTGTAAGAGCCTAGCAG
AGAGAGGAGCTGAGGGGACAAGCCACCTGGGAGCTGCATGAGTCTCAAAGGGAGGCCCACCAGCCACATCCAGACCCTTCATCCCTC
ATCAAGATGCCACAGTGAGGGCCACCAGCCCATTTCCACCTTAATTCCATTGGAAGCTATACTTCTCCCTGGAGATTCTGACCCCTC
CATGGCCATGAAGCAGAAACCACCCATCATGGTGGCTTGGCTTGTTTGTTTCTTCCAAGGCTTTCCTGGCTAGTTAGAAGGGTGATT
TTTTTCTTCAATATGGGATGAAAGAAAAAGACAAGATTTCTGAGGGTTGGAATCATCCAAGGAAGGAGAGTTAGTTCTCGAGGTAGG
TGTGTCTTCCCCTTCCAARATTCACACAAACAATTAAGAGGTTGCAAGAGTTCTCTGGAAAACTACAACCTACTCATTTGGCCACAAG
AGAACACAATAGTTAGTGTCCACATGCTTTAAGTACGATGTCTTTCTTGTTGGAGAGAGCTCTAGGTTATCAGTAAAATACACAGCT
CCACTTGAAAAGCTTTTTAAAAAAAGAAACCCAGCTGAGAGCCCCTTCCTCTTCCCGCTCACGAGCCCCCACTCCTGCCTCCTCCTC
CCCTTTTTCCCTGTTCTGCCCTGCTACATTGCTGCAACCAAACTTGGCACGGTTACTCAATCGCTAGTCTGAAGGGCTTTTAAAACA
CGTTCACAGACGTGCTCTTGATCCATTCAGTTGTCCAGGGCAGACCCTCGTGGAGCCCTACTATGTACCAGCTATAGAACAGACAGA
ACGACGGACTGTGGCTCCTGCCCTGCAAARACTGTTAGCACCGAGCAGGAAGTCTTTCTTTTTCAAATTATGGAAAAATTCACATAT
TATAAAATTTACCATTTTGGTTTTTTCCTGAGACAAGGTTTCTTGTATTCCAGGCTGGTATCAAACTCTGTATGTTGCCTGGGAGGGE
AAAGGGGGAAGTGGTGTAATTATAAAAGAGCCATCTTGGTGGCTTTAGTCAATCCCTTCCCCCCACCCCCCAACCCTTAATCCCTAG
ATTAAGTGTAGTTAAATCAAGGACCCAGAGATGGGAGCCAGTCCTGAGTTATCTGAGGGCTCTGCTGACCACAAAGTTTCTTGTAAR
CAGGGAGGCGGAGAGGCCTGACCCCAGAGGAAGATGTGAAGCCAGAGTCACAAGAGGTCCAAAAGACTGCGAGGGAAGGAGAGGGGEG
CTGGAGAGGGCCAGGAAGTACAATTCCTCAGCCACCCTACACGACACCTGGACTTAGTGCAGAGTCATCATCTGATCTCCCGAACTA
TGAGACCACACATCTGTGATGCTGTGETGTGTGGAGGCCGCAATAGGAATCTGACACATGGACATGCTCGGAAAGGCCGGAGAGGCTG
GAGAGGCCGGAGAGGGGTCGATCCAGGCTAAGCTGCCGAGCAGCTGTGTGATTTAGTCTCCTCGTGCCTCAGCTTCCTCCTCTTTAA
AAATAACTGGGCTCCCACAGCGGTTTGT TAAGGGTATGGAGTTAATATTTGTAAGTCACCGAATGCCTGGAACCAACAAGTGTGCAT
TTGTCAGATAAATAAAGCCCARAGCGCCCAGCCAGGTCTGCCTCGTAGGTCTCAGTGGGATGATCTCATAGCTGAGTCAGTGACTTG
AGTCTGGTCAACTGGGAGCTGGAGCCGGCCAGGGAGGATGGCAGCTTTTGGAGCCTGCTGCTACATCATTAAATCGGAGCACAGATG
CTTGAAGGGATGGCCCCTCTATTCCCCGTCACACCACACCAGGCCCAAGTACATCTGCGAGGCTGCATCTCAATGCTGACCAGTCTG
CTTCCCTTTGGGAACCACAGAACGAGACCAGTGGATTCTGGGAAAGTGCTTCAAACAGCCAGCACTGGCCCCTGETTCCTETGCTTC
TCCAAAGACCAGGGATCTCTGAGCCGGTCTGCAAGCCCTGGGTTGGTACAGAGAGCAAAAGAAGGCAGGACAGGCCAAGAGAAGGCA
TCATCACCATATGCCTGACCTTGGAAGGATCTAGAAGATATGCTTGTGGCTTCTACTGCTGCTATAATCCACCTCTTAGATGGTCAG
AGGCAGTTGTGACAGATCCATTTCTGACATTTGCAGGGCTTACAGGTCAGCCTCACATGGCAGCACCTAACATCACTTCAGTCGTCA
CACCCAAGCTCCGTCAGGCTCCCCACCCCCAGGTATGGGGAGCATCTCAGTACCATGTGGCCCCGGGGGGAAGGCTTGGCTCTTTGE
ATAGGAAATTCTGGGGTAACTGGATATCTGGACATGAGCTTTTGAGGCGGCGTGGCCCATGGGTTTCCAGCTCTGTGAGATGGGGCE
GGGCAGAACCCTCATGTGGCTTATAGATCAGGAGCCCTGGCATGTGGGTCCAGGGCAGTGGTGGTTATCAGTGCAGTGGTCAGGGCE
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CTGGATGGTAACTAGCAGCACTCTCTCCTCTGCCCTGTCACCATCGCAGCCACCCCAGTCTGAGCCTCACTTCCAGCACAGGCTTCT
GTGAGACAGCTCTAAACCTGTCTCAGCGTGTGTGTCTGTGTGGEGEGGEGGGTGTCACTTGAACCCTACAAGAGGCCCAGGGACTCT
GTCTCCTTGGTGGTTTTGCCTCTETGGCTTTCTTCAGACCCTCCCCTGGAGGGAAGGGGCAGTGGTAGGTGGCTGATGAGTCCAGCG
GTGAGGARAGCACCTCCTTTGGAATAGGGAGCCAGCTTCCATGGTACTGGGCAGGCTGAACACGCTGTGGTAGCTTTCAGGACCTGT
AATGGGGTCGGCCTGAGAACAAGAACCTTGTTTAATTCTTATGCATAAGAAATCTTTTTCACAGGGTGGCTTAGTCCGGAGGAAGTC
ATGGAGCTTGCCTTGGAGCAGAACACTTTGGGGACCCCCAGGAGAGGCATTGTCCAGCAGTGTCGGGGGGAGGCTGGAAGCTCTGCAG
AGAAAATAGCAGGGCGGGGGCACACTCAGAGGATCAATTTCCCTGCAAGAATGGCCAAGCTTAAAAATATCTTCAGTAGGCTCCAGG
AGTGGCTTTTCCCGGGAGAGTTCTACTAAAAAAACACCCCATTTTATTAACTTTTTAAAATTACAGAAACAATATTGGCTTGTTTTA
GTGCAGAGGTGTGTTCTAACTATTAAAGGTTAAAAAAAAAAACAATAGTTCCCTCGATTCCCGTTCTTACCTCCCCAGAGATGTAAG
ATGTCAACTATGTGATATTAGCCAGAGGTGGTCTGCGCACCTGTGTGCATATCTGTTCACACTTACCAGAAAACCAGGTCACCGTGT
ACACATACGGAGAGATGCTTGTCGGCATGCTGCCGATATTAAAAGGGGGACTCACACTATGCCTCACTGCATGGTCATTTTCACTGT
TTGCTTAGCAATACACTGTGAACCTTTGCTAAGTTAATACATATAGACCGGCTTCATTTTAACCAGCTGCATAATGTTCCATAGTGT
GAGCACCATGGTTAGTTAACTGGCTCCCTACGEATGTGTATTCGGGTCATTTTCCAGGTTAAAAAAAAGATGTTAAACAAGCAGCTC
TTTAGAGAATGCTATTTGATTTCTTTATTTTGGGCACGTCTTTATTCTCTTGCTTTGGGAGAGTTAGAGAGCTGGTGGTCTTGGGAG
TTCTTTTCTTTTCTTTTCAGTCACATTGACATAGGTGAGAACTTACTGCATCTAGATCCATCTGGAAAGCCCATACTTTCCTGAGCT
TGTGCTTGGCGCCCTGGCCACGTGGAAACCAGTCCTCAAGAGCACCGTGTCAGCCAGGGGCCGACAGGCAGCAGCAGGTCAGGTATC
CTTAGTTCAAGCAGGAGCTGCTCGCTTGGGAGCAAGCTGCAGAGCGGGGTTGTGGCTGGAAACAGGTGTTTATTAATGAGGGTGTGCG
ACTCCATCTCTCTAACCTGAGGTCTTGGGAGACCCAGCTTAGCTGTCGGGCTAGAGACCCAACAATGCTCTTCTCGTGGGGCCATTGC
GAGGAAAGAATGAGCGACTGCACCCCAAACTCTGTAGGACAAGAATAGACTCAAGCGATCTAGAGTACAACGGAGTGACCAGAGTAC
ACAATAATCTGTTGTGTATCCTATGAAGCTGTAGACATAGGGGTGTGTAAGAAATGGCAGAGGGACAGGGGAGATGGCTCAGCAGTA
AGAGTACTGTTACTTTTCCAAGGGTCCTGAGCTTTGAATCCCAGCATCCACGTGGCAGCTCACAACTGTTTATAACTGCAGTCCCAT
GGAATCCAATGCTCTCTTCTGGACTGCAATGCAAGCAGTCAAAACGCCCATATATAAATAAATAAATCTTAAAGAATTGGTAGAGAT
AAAAAGCTAAGCCCCTCTATTGGCTCAACACACATGTATTAAAGTATCACATACTGTGCCCCATAAACATGCAGTTACTACATGTTA
ACCAGAAAGAGACAAAGAACCATCACTCCATCAGAACTGTGCAAATGGAGTAAACAAGTGGCCAGGTGCTCCCTGGGAGAGCAGTGA
GTGCTCCCTGAGGGCTAGTACTTCAGAGAGTCCTTTTTCATTTGTTTACTTTTAATTTTTAAGAATTACATATAAATGTGTTTATTT
AGCTACTCATGTGTGTGTACATATGGGCATGTACATACCACAGTGAATGTATAGAAATCATAGAGCAACTTCCAGCTGCTGGCTCTC
CCCTTCCATCCCTGTGGGTTCTGGGGGTTGTATTTAGGTCATCCATCAGACAGGCATCTTCACCCACTGAGCTGTCTCACTGCTTCT
TGCTGTCTGTCTATCTGTCTATCTGTCTATCTATCTATCTATCTATCTATCTATCTATCTATCCATCTATCTATCAATCGCAGGGTC
TCACGTGGCCTATGCTGACCCTGTACTGCCTCGTGCCTTTATTTAATTTGGGCAGGCTCTCGGGTAGTTCAAGCTGGCCTTGGACTC
CCAGGATAGCTGAGGATGACCTTGAACTCTCGATCTTCTTGTGTCCACCTCCCAAGGGCTGARATCATAGGTGTTGCTCCTACATCT
GGTTTCTTTTTGTTTTTTTCTGAGACAGGATCCTCTCTGTCATTCAGGATGGCCTTGAAGTAGCTGCCCGGTGCTGGCATTGCTAGC
CAAGGCCTCCGCAGCTGGTCCTGGACAGTGAGTTGAAGAGCCCTTTAGTCGGCCCATGACACACCAGCTCTCAGATCCCAAGGGTGC
TCAGTGATTCCAAACCTCTTGACCCGAGTTGTTGARAACACCCTTTAAGCCATGGCTGAAGAATCTCCARACAGTAAATAGGATGGG
TTACTGGCCTGGTGGCCGGTGCTCAAATGGTTAACCCACTCCCCATCCTAATCTTCCCAAAGATACTTTCCTGTGTTAAGCTAAAAC
GAAAACTTAAGAAACTTCCTGTTTGGAAAACCATTCTACTTACCCCAGGCATTACAGGTGCCAGAAGCTGCCACTATCAAGGTAGAA
AGAATTGGAAACACAACACCAGCTTGGTCCATGATAGGCAAACACCAGATCACCAACCCCCCAGCATAGCCTGGGCTGGGCTGCAGT
GGTCAAGAACATAGACGTACAACAGAGTAGATTTTAAAAGAGTCAAAACCTGCCCTTCCTTAACTATATGACCATTATTAAGTTCCC
ACAATTTTCTGAGCCTCAATTTTCCATCTGTACAATGGGACTAACCACACTTTTGGAACCCTGTTCAGGACTGAATGAGATGGTGCT
GTAATGCGCAGTTTATAGGGAATGGCATTGAGAGAGCACTGTTGCTATTGAAGGGGGTAGCTTGGAATTGGGGEGTGGCTGGCACTG
CTAACTTCTGGCCATTCTTTCCCAGCCTCTGTGAGCTGGGGACCAGTACTGGGAAGACCCTGGGAAAGGTGTGAAGATGAGTGGAAC
TGCCAGAGATGGATCAGTCCTTCAGGGTGCTCTCCCGGGAGAAGCAGGAGAGTGGCACAGTAGTTGCTAACACCCCACGGGACCCAGC
TTGCCATCTGACTGTGGTGCTGGGTGCACTGTGECTGATGACGAGGAGGGAGGTTCAGCTGAGAGCAGGTGGGAAGAGCTCTTTTTT
TCCAAGTGAGCTAAGTGGTTGAACTTGACCCAGAACCCCCTGGCGGACAACTGGCAGGGTCCAGTGAGAGAAGTTATGTGGCTTGGT
TCTGTTTGGGAACACTTGGCACTGGAAGCGTGECTGGAATGGGGCACTTGCTAAATCTAGGGCGTGGCCACTGTAACCAAGTCTGGTT
GAGTCACTGTGGCCTTACTGCATTGAAAAGAACTTGACAAACTCCAAACCTACCTGAGGAAGAAGGCCTAGTGTCTGCAGAAGTCTC
GGGGAGGGAGGCTTATTGGAAACTTCCAGAGCCAGTCTCGTGTTTCTGCGGAGTTCACGCCTATCAGGCACCAGGTCGTCTCCATTC
CCTCCCTTCTCTCCATAGGCTGAGCTGTCCTGCATGCCGGGTAGGACGCCATTGTCTGCTCCCAGACTTCTCTATTTCCTTCTCCGG
TCTATTTTCACCGCAGCAGGCATCACGTAGGGAATCCCATGGTGCATGTTTACTTGTTTCCCCACAGCGCATGCTCCGTGGCCCAGG
CTCCACTTGTTTTCTGGTTCTTGGAGTTTAGTCCACAGTCAGAACCCAACATGGTGGATAGATGGGTGGACCCATGAGCCCTTAGAG
TAAAGCTCCATGCCTGTGCATCCAGCAACATAACATTTTCTTTTTGTAAT TTTTAATGGATTTGGCTGTTTTGCCAGCATGTACATC
CGTCGCTGGAAGTGGGTGTAATGCCCATGAAGGCCAGAAGAGGGCACTGAATCACTTGGAACTGAAGCTTCAGAAGGCTGTGGGCCAC
TACAGGGGCGCTGGGAATCAATTCTGAGTCTCGTATAAGCACAGCATCTCTGAGCATCTCTCAGGCCGTGCATTCAGGAGCGTTTGA
ACGTGACCTCTCGTTCTAACATCAAACCTTGTCTTTAACCACAGCCAGGGGAAATCAACAGTTTCCCTGCTAAACCGGTGGGGCACG
GAGGTCGTACAGAGATCTGTGTAGGTGGAGGGGAGTGTGTTGGCACTGAACAATGTTCTCCACCCTTTAGCCTAGAAAGCTGAGTTT
CGTTCTCATATTGACCTCACATTAAAAAAAACAATTCATTAGTAGGAAATGGAACGCTGCAAACTGGATCCAACCCTTGTGTTCCAG
ATGAGGAGTCTGAGGGCCAGGGAACTGAGAAGCACTTGCCAGCAACAGAGCGCTCTGTCCCCATTGGCCCTGCTCAGGGATAGACTC
TTGCTGTGTGACTAAAACCTTCTCACATGCTGTAGCTTGACTTTCATGCTCCAAGAACTGGGGATGGTCACAATGATTTATGGTCAT
CACTGGCTTCCATTAGCCCCATGTGAACTTCAGACGCCAAAGTCCCAGAGGGTTCTCATGTCTACAGCAATAGACTAGAGAGTTCTC
AGGGGCACTTAGCAGGACCTTGGTCTGGCTGGCCCAAAGCCGCCATGGGACATCACACATGGCCCAGTGCCACCAGCCACAGGAAGT
TAGTTTCAGGTGGGGAGGATTTCTTCTTAGARAGATGCAGGGCAGGAGAGCAGCACTCACCGTGCTCCGGCCTTGCTGTTGCCGCAT
GATGGCTTTTCTGACAAGGCCAAACAACGTGGCTTTTTCGTTTTGTTTTGTTTTGTGTTTTGAAATTTTGTTTGTTTGTTTTTTTGG
GGGEGGEEGETCTTGEETTTTGTTTTTGTTTTTTGTTTTTTTTTTTTGCTTTTTGCTTTTTAAAAAAATTTAGTTATTTTAATTTCAC
GTGTATTCGTGTTTTGTCTGCATGTTTTTCTGTGTGAGGATGTTGGATTCCTTGGAGCTTTGCCATCTGAGTGCTGGTAATTGGACC
TGEGGCCTCTGGAAGAACAGCCAGCACTCTTAACCTCTGAGCCATTTCCCTAGCCCAACTTTTGCTTTTCAATTTTAATTTTTCTTC
GTCCCTTTCCTCATTTAGCTCCATGTGGCTTCTGCTTACTGGAAATTTTATGTTCATGGCTGCTGTAGACCTGAAGTTCATCTCATC
ACCGACAATCAGATTTTGTCCTCAGGGAAACCCAATTAGGGATCACAGGACTTTTTGATGTTGTTTCCATGGTAACCCCATCGTGAT
GGTGCACATACATAATATATAGTCTAAGGAGTTTATGTTTATTTATCTAAAAGCTATATATTAATAACACATTTTAAGAAAATTTTG
ATTTTTAAAATCTGAAATGTTATCTTCTGCATTAAAACATCATTCATTTATTTTTAACTTTGTGTGCATTGGTGTTTTGCCTGAATG
TATGTCAGTGTGAGGATTTTGGATCCCCTGCAACTAGAGTTACAGACAGTGGTGAACTGTCAGGTGGGTGTCGGAAATTGAACCCAG
GTCCTCTGGAAGAACAGTCAATACTTTTTTTTTTTAACTGCTGAGCCATATCTATAGCCCCTTCTTCTGCTTTTTTTTTTTTTTAAA
TGATGGAAAAATCCCCTGAGGGTTTTTCTCCCACAGAGGGAACATAAAAGTTCCCCTCCCCCGTCTCTTCATTTTTCTCTCTTTAAT
TTAGAAAATTTTATAGTTGAGTAAGAATGAACGCTTTTCATTTGGCTGGAATCTGTCTACACATTGTCTCCCTTGATGGCTGAGAAC
GTTTTATGAGACAATTTTGCTCAGATAAAGAGCAGAAGGGCCCAAGTCTTTCAAATGGAAGGGAACTACTGATCTAATGAGACAATT
CAGACACACTGCGACAGACAGGACAGTTAAGGCCTCGCCTGCTTCCTTGCCAGGGCAGCCACTCCCCAGCCTGCAGCTGTCCCACAG
GAGGCTCCAGGGTGTCTGGGTGAACTGACCTGTTCTGAGGTGACCAGATGGCCCTTCAGAGCTGGCTGTCACGAGCCAATGATGATA
GAGCTTCTCTGAGAGACTCTGTGTGGAGGAAGTAAGTCGCACCCTAGTGAGCTGGAGGGGCCAGGGGCTCCTCTGAGCTTAGCCTGT
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GGAGAGCAGGCATCTGGEGGCAAGCTCAACGCTCGCTGGCACACCGTGTGCTTTCTGAGATCATTTTCTTTGGTACCATCAGTGGCTA
CTCAGAGTTCGGATACTCGCAATGGATACCTTCGCCCCTGCCAGCTAATCCCGGAACTCCCTAGATCTGCTAAGGAGACGAGCTGAT
CTGGCACTCCATAAATTCTGCTCACCAGTGAACTTCCTTAAACACTTCCAGAAAATGCTTTAAAATAACGGAACAGGTCAGAAAAAT
AACTCTTTAACACTTTATTTCTTGGTGTCTGAAATGAAGTTTCCGTAAGGTGGCAGAAGGAGGGATGGCTATGATCTTGGCCCGCAC
TCCCCTGGACCGGCCAGCCCTATAACTACAGGCGGTTAGAGAGTGTCAATAGGTATTGTGGGCTCTTTCTAGAGCTCACTGCAGGAGT
ACTGAAAAGGGAAGTGTCAGGTGTGGAAGGCCAATCACCTAGCTGTCCTAATATCTATAGGCACACATCAGTATAAGTATATGTTGA
TGTGGTATTGTATAGCAATGCCCCTGAAAGACAATAGCTTAAGAGTACATCTGTGTAACTGGGCTCAGTGTGGTGGTCCTGTGCAGA
GCTTGGTCATGTCCTGETCTAGGAAGGCCTTGCTGTCCCCCCTGACARAGTTAGGTGARAGAGAAAACGAGGCCATATATCTGCAGC
AAGCCCCATAGAACTGATCTTCTAAATGTCAGATGCATCGAATTTTATAACATCCCATTTCCCAAAGAAAGGCACTCGGTCAGGTTA
AACTCAAGATGTTGAACTATAGGCTATGCCTCTTGCAGGACGAAGAGGCAATGCCATACTCACAGTAGCAAGTGGCTCTGTGGACAT
TTTCTGTAATCGACATCTGGTACTTGTCTCCAAGCAGTGCTGAAATCCCAAGTTCTCCTTTGAGGGTCCTCATGTGCCTCTCTGATG
CTAGAGCCACTTGAGACTGCAAACTGGCACCCGGGACATGTGTTATGTCCCTACAATGGCCTAAGCTGGTTGTTTCTCGCTGGTTGT
TTCACTGAATTGAGCTGAGTTGAACTGAATTACTTCTGGCTTGACTCTAATTACTGCACATTAGGAATCACTCTGTTGTGTCAACCA
GCCTCCAGAAGCTCTTGGGATTGCAGTAACTCCCGCTCACAGGAATAAGAGAGGTAGTAGAAGGCTCCAGCCCCGAGCAACCTCCCA
CCATCCGAGGAAGGAGTAGAGTTTTGGGAAGTCCACTGGCTGTGGTGCCACATGTCCCTTCTGCAGACTGACCTCCCCCACCCCTGE
AATGGGGAAAATAGCTTTTCCAGTGTGAGGCAGCACAATTCAGCAATTTAGAGACAGAGTTTCTTTTCCTACCCAAGGAGTCAGTGG
ACGGAGCAGGAATGGAGGCCAAGCCCAGGCAGGGCCAGGAGAGAACTTCCTTGTCTCTGACATCTCTCCCTTCCAGGGCTGTCTGCA
GCTCTGCTCTTGCCGCCTGTCAGCATCACCCAGGGCCTTTCCARAAACCCACCAGAGGCAGTCAGGCTGAGCCATTGAGATCAAGCCC
CGGGGGTGACTGETTCCTGCTGGAGACAAGGTGATTGCTTCCTTGCCCATTCCCCCCAGATCACTCTGATCCAGCACCACTCGAGAT
TCTGACTCCAGAACCAGCAAGATGTTCAATAGGCAAAGGTGCTCAGCCGCAAGCCTGATGACCGTGCATTCAATCCCCAGAACTCAT
GGTGGGATGGAAGAACCAGGTCTAGCAAATCGTCCTCTGECTCTCCACACAGGCACGTCTGCATCTCCACAAACGAACGAACAAACA
TAATAAATATAATAATAGACGTCACTTTGAGAAATAATACTAGCTGCCTGTTCCAGGTTAGCTCTGGAACTTTCTGATGTTGGAGAT
CACCTGGGGCAGTTTGTTGCAGAGTGGGCCATCCTCTGGGAAGEGGGCAGCATCCTCCAAGGTGCAAGATGTATTGCCAGGCCCTTT
GGCAGCCATAGGCCTAGGGATGAATTTCCTGCAGGAGTTGTCACTCATTCAACAGAAGCTGACTTAGTGCCACAGTGTGCCAGCAAT
GCTGTAAGCCAAGCGAGCCAGTATGGGTTCTGCTCTAAGGAGCTCACAGAACACACGCTAGGTAGGAGGCGCCGGCTGAAAAGTGCC
ACCGAATTCTGGCTCCTTAGAGCAGGATGCATGTGCCAGTTAGGTTCCCCCATCCCCAGCTTGACATAAGCTAGAGTCAACTGGAAA
AAGGGTGCCTCAGTTTTAGAAATGCCTCCATTCCTTGATTAATGACTGACGTGACAGAGTGGGTGAGGCCACCCCTGGGCCAGTGGT
CCTAACAAAAATCAGGCTGAGGGAGCCTGGGAGGAAGCCAGTAAGCAGCATTCCTTCCTCCATGGCCTCTGCGTCAGCTTCTGCTTC
GGCTCCTCCTAATGTAATGATAGTCGGTAATCTGTAAGCCAAATAAGCCCTTTTCTCTCCAGGCTGCTCCTGGTCCTGGCATTTTAT
CACAGAGACCGAAACCTAAGACAGTGCACACTGGGGACCATCATGAAATCTTTATCTTCAGAGGAGGAAACTGCCCAAGAGAGGGAA
GATTAGCTGCCCAAAGTCACATAAGTGGTAGCATTTAATAAACATCTACTACTTGCTAAGATTGAGCTTAAGCATTGGCAATAGTAG
AGATCAAAGAGAAGCTCCCACTGAAATCACTGGGTCCCAGCCCTGGTTATCCTTTGGTATCCAGGAGCTGTAAGAACAATCCAAGGC
TGGGCAGTGETGGCGCACACCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACA
GAGTGAGTTCCAGGACAGCCAGGGCTACAGAGAGAAAACCTGTCTCAGAGGAAAAAGACAGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAAGGAGGAGGAGGAGGAGGAGGAGGAGGAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAGGAAGAGGAAGAGGAAG
AGGAAGAGGAAGAGGAAGAAGAAGAAGAAAGAAAAAGAGAATAACTCCAGGACCCAGGATGCTGAGGCAGGGAGATTGTAAGTTCAG
AGGCAACCTGGGCTAGATAACAGATGCTATATCAGAAAATAAGTACGAACACTCCAATGTCAGCCCCTCCCTGACCCACCTCCCACA
GGTTCTTGGTCTGAGAATGGACCTTGGCAGAGCGATGCTTTTCTTTCCCTTCCCCCTTCCTTCTTTCCCCTCCCTCCCCTTTCTTCT
GCTAAGCCCCTGTTGTCCAAGGCARAGEGATTTTAACAGGCCTCCAAAGTGGCTCTGATGTGCAGCCACTTTGACAGCCATTGGTCT
AAGTGACAAGACGGACAGAAATGCAGAAAAGGCCAATAAATAACTGAAACTTGTGATTGGCAAGGAATGAGCAGGAGGCAGAGGAGC
TGCAGGGTGATCTGCAGGAAGCGAGGTCACACCACAAAGCTGTGATTCCAGGGGTAGAAGGCACAAGGCTGTCCTGTATAGGAGAGC
CGTGGATETTCTGGGAGATGCCCGGCTCTACAGAGCCATCAAACCCTGTCATGATGCCTGTTTAGTAGGTACTCTCTGTCTGCAGCC
TGAAATAGTTCTCCTTGTTCCTCTACTCCAAACAACCTCCTCCCCCAAGTACACACTGCTTATAAATGCTCTAGCAGCAATCTCTGT
GATCCACCTAGAGACTAGTCAGTGGAGTGCCCAGGAGCAGGTGTCCCATAATGGAGACAGTCGAGCAGACTCTGAGGTCTAACACCT
GATGTGGGAGGTTCCAGCCAGCTCACCAGCTTCTGACTTACTACGCCCATCTTCCTTGCATCAAGAAACTGAGAGGCCAGTGGGGAC
AGCACCCCAGGCCAGTTCTTTCCTGTTGAGCTGTGTAGCTCAGTGGGGAGACCCCATCCTTCCGTTTAGATGATGTATCAGCTCAGT
CTCCACCAAGCAATCAAAGGAATCCGTTACTCATTGCTTCAGTTCCTACTGCATGAACCCAGTTACTATAGCAACTGAATGTGCTTC
TTTATTACTGGATGGAAGGCTTTAATTTTGTATTTAAAGAGTTTGGCCAGAGAGTCATGTTGCCATGACTCGGGCTGTTGGATAGCA
GTTAGGAGCAGACAGACACCTTGGAAATGGCCATAGATCTGTCTTTCTAATTGACAGATCGGGGCCTGGGAAAACCTAGGCTGCACT
GCCCTGAGAAGTCTCCCCTGGTGCTGCECTGGTACCTTCCCCTGTCCACGGATGGT TCCTGATGAGCAGAGGCCCCTGAGCCAGGCA
TTCCCATGGTGGCCTCTGCTTTCCCTACTGAGCTTCACCCAGGGGCCTTGCTTGGATGTTTTTGCTTTACCCTCTCCCTACAGGCGG
CAGGCCTCTAATGTGTTTGCTCGAATACTGCTTTATGACTTCATTGAGTTTCACATTGGTTATGGCCCTGTATGGTCTCAGGACAGGA
AGAGGGGAAGCTGAGECTCAGTGAGGTTAGAGTCTGGCCCACCCCACAGCCTCCCCTTTTGCCTCTCAGTGGGCTGCTAGGATGTCT
GGAACTTGATCCCACAGCACACAGATGTCACAGGCAGACACTAAAAGCAAGAAAGGCCATCTCCACACAGCCCTCCACGGCACACAT
GTGCTETCTACCTCATGTGACTCACCTGTTTGCCTTCTATTTGTATCTCGTGTGCCAGGGACTCTTTGACTCTCAGGTTTTAGAGTC
TTCTCCTTGGATGAAGGGGCTCATGGGAAGGCAGTGGARAGGGGTTAGGGGGATGCTCAGTGACTGCCTTCGAAGCAGAAGGGTAGG
GTCCAGACCTTGGAGGACACAGAGGTAGTCCACTGCAGGCAGAAGTGGGCGGAGCAGGAGCCTTAGTTCATGTAATCTGTGACCAGC
CCTCAACTCCCCACACAGCTGTCTTTTCTCCTCTGTGAATGCTGGATTTGTGGTTAAGCTCATCTTTCCCCAGCTTCTACAACATCA
TCGECTTCTTTCTCTCCCATCCTGACTTTTCACTGGCCTTTCAGAACTGGTCCCAGGCAAGATTCAGAGGTCACTCTCCCTTCATGA
TGTGCAAGTGGGAATGCCTGTCCTCCAAGGCTCACTGCCCCCARACACCAACCAAGTTAGGCCATAAGACCTCCACCCTACGTCTTC
TCTARAGGCTAGAAGAAGCCATGTTGGAGGGCAGTAGTTCCCTGGGGACCTGGGCAGAACACATGGGGTGCATGGCAGCAGATGGCA
TCCAGGGAGATGGATGTATACAAGCAGCCTCTGTAGAGGGTATAGCGAACACCACCATTGTCCTGGCTATAGCTCCAGCCTTATGCA
GGCCCCAGTTGCTTGGGACAGAGTTGCTGTCAACAGAGAAGACCAAGCTTGTTGAAAGGCCAAAGTGGAGTTCCTGAACAGAACACA
GAGGAATCCCATAGTAGGGCTTCCACAGAGACAAAGCCTGGGCCTCCCTCAAGATGTGAATCTCAGCTGAGTATGCACAAGGCAGTA
GTAGACACCCAGGGAATGTCTGCTGGAGTGCATCCTCATGACATGGCCCCAGCATTCGGGGCTCTGAGGAAGACTGGGGTTAGAAAG
AAATGGAGACAGCCGAACCCGGCCCTCATTGTATGGAAAGAACAAGATACGGCTAAAARGAAGGCATAGCTAATATTAACAATAGCT
AATAGTGACTGCTTTGCTCATGCEGGEETGCATGGCGGCTTTGTTGAAGATCAGATATACTATTGTATATGATAGATGCAGTGCACCC
GTTGTAGCCTCTGCAGCAGATGGCTCATCCCCAGGCAAGAGGATGGAGAGCCAGAGAGGTTCAGTTACTCACCCAGGGTTCCAGCCA
GACCTGGCTAACAGTAGGCTCAGGAGCCATGCAATGAATGCTCCATGCATTACCCAAGAGTGCAGAGTGGCCTGCAGACACTTGCTG
CCCCTTCTGAGCTGGGGTCAGGAACCTGGCTGCCCTGTAAGCTCACTGCTACAGGAAACATCCCTTTCCCCCATGCCAGGCCTGCTG
AGACTCAGGGGTGTGGEGTTTGCTTGCTTTTGTTTCTCCTTTAAATACAAAAGCACTCTTAATCCTCCTTAGCACAGAGTAACACAT
GGAGGCTGGATCCTTCATGCTGGAAGGGACTTGGCAGTGGAGAGCAGAAAGAGACGGACCCAGCAGCTCTCCTCATTCCCTCTGCTC
ATTGGATTTTGGCGAGTGCTAATAATGTATTTATTGTCATTTTATGTGCACTGEGTGGTTTGCCTGCATGCATGTCTGTGTGAGGTGT
CAGATCTTGCAATTGTAGATGGTTGTGAGATCGCACGTGGGETGCTGCGGGTTTGACCCTGGEGTCCTCTGGAAGAACAGTCATTGTCCT
CAATTGCTGAGCCATCCAACTCCGATTTGTGGGAGTTCGGTCCACATGCCAAACAAGAACAACAAGGGGGTGTTCTGCAGTTTAACC
CAGCTTTAACACTCTACTTGAAGCTACATTAAATGCCACTGGCTACTGGCCTGGTCCTTCAGCTCTGTCCCACTTCAAAAGTCCACA
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CGGGGCTGACTGAGCTGTGAGTCCAGGCTCCCATGACCCTGGGCCTTGGATTTGAGTCACCTGATGGAATCGAGTGCACAGTTCAGG
GAAACATTTGCACAGTTATTCTTCGGGGTGTTTCAGAGAGTCCTGGTGAGCAGCAGCCTAGAGTGGACTCCAAGGGCAGGAGTTCGA
GAAGGGTATGAAGCTGCCGGGGAGCCTGTGGEGGTGTTACCTCCCAGGTGCCTCCATGTGGTCAGCTATGTAGAAGTCTCCAAACTT
GGTCCTTGGGCTTGGCAGAGGCTTCTTTGTGTAGCACACTTGATGAAAGCGTTTGCCACTCGATGGTCAGCTGCTAGGGAGGCTGGGE
TTGGTAGTCTTTCTCCTCCTTGCTCCCATCCCAAGGCTGGCCAGTCAGGATCTGGGCGTTCGAAAGACTCTGACCCTGACTGTGCTG
GAGATGTGACTCAGTGGCAAAAACACCAGCCCGGCATTTAGGAGACCCTGGGCTTAAACGCTAAGTAACAGTAGGCAGCTGTGCACA
CCTTTAACCCCAGCACTTAGGAGGAGAAGCAAGTAGACCTCTGCGAGTTCAAGGTGAGTCTAGTCTACAAAACACAGGCCTGCCAGG
ACTACATAGTGAAACCCTGTCTCAAAACAAAACAAGCTCCAAAGACTCATCATTTTTGAAGCTCACTGTGTGTGTGTTATGTATATG
TGTGTATGTACATATGCGTGTGTATTTGTGTATGGGGCCTGGGTATATATGTATGGTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTETGTGCCTGTGCACATGTGTGTGTATTGCTGGGGGTTAAACCCCAGTGTCTTGTACATACTCTGCTATACTCCAGTCCT
CTCCTGEETTTTAGTAGTTGCATTCTTCAGCCAAGGTGAGGACCAAATGTATTATTTCTTATTATGAATGTATTATTATCCAACTTG
TCATGATAGCCTGTTCTTGCAATCCCAGAACTGGAAAGGTTGAGGCAGGTGGATTTCCATCGAGTTTGAGGCTCGCTGGTTACAGAGT
GAGACCTTGTCACAAACAAACATATCTTAGGAAGCAACTTCCAGAGGAGGGAAGTGAGGTTCAGAGAGTGGGTGTCTTAGCTAAGAL
CTCCATCTGGATCCAAGCAGGTCTTTTGACTCCGCTGGGACTCTCACACAGGTAGGCTCCTAGCCTGCCCCTGAGGTGGTCAGGCTC
TTGGACCCCCAGCACCCCCACCCTGCCTCTTGTGTGACACTCCTGCTCACCTGTCCTGGCCACACTAATGTGCTCTTCACTCCTCCA
GCTCTTTGTGATCGACAATGCTGCAGATGACTGGCGGATAGCCATGACCTACGAGCGTATCCTCTACATCAGCCTGGAGATGCTGGT
GTGCGCCATCCACCCCATCCCTGGAGAGTACAAGTTCTTCTGGACTGCACGCCTGGCCTTCTCCTATACCCCATCTCGGGCAGAGGC
TGACGTGGACATTATTCTGTCCATCCCCATGTTCCTGCGCCTGTACCTGATCGCCCGGGTCATGCTGCTCCATAGCAAACTCTTCAC
TGATGCCTCCTCCCGAAGCATCGGGGCCCTCAACAAGATCAACTTCAACACCCGATTCGTCATGAAGACGCTCATGACCATCTGCCC
TGGCACGETGCTGCTEEGTGTTCAGCATCTCTCTGTGGATCATCGCTGCCTGGACTGTGCGAGTCTGTGAAAGGTATTTCAGGGAGAC
CCTGAGCGTGGGATCECGGAGGGACAAGGAGCAGGGATGTCCAGGTCTAAGCTCTGATGCGAGGAGGCTGGAATGGTCTCAGATTCCT
CAAAGGAGAAAATGAGAACAAGAAGAGGAGGGCAGAGCTGGTGTAGAATATTGGAACATTGGAGCCCAGGTAAGCTGGGAAAAACAT
ATATAACTAACGTTTGTTTCTTCTTTTAGACCAAAGTGTCACACCTCCCCCTTTTATAATATTTATTTATTTATTCATTTATTTAAT
GTATATGAGTACACCGTATTCTTCAGACACACCAGAAGAGGCCATCAGATTCCATTATAGATGGTTGTGAGCCACCATGTGGTTGCT
GGGAATTGAACTCCGGACCTCTGGAAGAACAATCAGCCCTCTTAACCATTGGGTCATCTCTCTAGCACCCTGGTTACATCTTTAACC
ACAGTATTTATTGATTGACAAGGTTTTGAATGTTCTCCTCTTAGAGATTAATGATGCTTGCAAATGTGTATAGGGCTTGGAAAAGCC
CTGCAGTGATGAAGCCTATTTGTTTTTGCTTAGTTCAAATTTCCTCATATAATTAATTTTTGCCCACAGATCTTTTATTTTTAATCA
CACACCTCTAGTGATATGTCTCTGCTCAAGGTTTGGTCCACTGATTGACAGCATCAGCATCACCGGGAGACTTGTTAGAGCACAGAG
CTTAGCCCCAGAGTTACTGAAGCAGCAGTGGCCTTTTAGCAGTGTCCTGCTTTGATTCATGTGCACTTTARAGTTGGAGAATCACTA
TGGTGGTGAGACAGACTGAGGCTTTATGAGGCTGGGCEGTGATTCGGAGGTCTGCAGATGGGAGTGGACGGAGGGACTGTGGTCTCC
CAGAGACCCAGGGCTCTGCCATGACCTGACAGCTCTCAGAACATCCACCCTTGTGGCTCCCCATTAGGATGATACCACCACTCCGCT
GTACCCCTCAGGCCCTGTTGGTGACACCTGTCCCTTTCAAGCTGACCGTGTCTCGTTCTAATCAGATTTCCTGTGTAGCGTCTGCCC
GAGAAGCCGTGGTTTCAAATTGAGTGTCACCTGAATTAGAATAAGGCCATGGTCCCGAGATAGAGCGCTTTGGTGTGGGAAGGCACT
GAGGAAAATCCATGCTGCTTACACAGGTCCTGGTAGCTGTCCTTAGTGCATCAGCACTTGCGATTTGACTGTCAGATCTCCCACATG
CCCATCTCTGAGCTGAGATAAAACAAGGCAGAGAATTCAAGCAGACAGCTGGCTGAATAGTTAGCACATGGGAGCCACGAATGAGAT
TTCCCACTGGCTTTCGEGATATTCAGCCAGTAGGTATGGCTTTCTGATTTCAGACAGAGGCATTGTTCTGCCCAGAACATGGTCCTTA
TATGAGAGGAGCAGCCTCTGAGAACCAAGCTGTTCTCTCTGGGGAACAGAGAGCCCTAAGCGACACCACCCAGAGCCCTACCATATC
TCAGCAGCTAAGTTTCTCTTCCAAGCAGGAATCCTTACCAAACAGCTCTTCACAAACCTTTCCTATGACAGAGAAATGGTGCTCTGC
TTCCTACCCACAACTCCTCACGGAACCATCTTGCTCGTTATTTGAGACAGGGTAGAACTTGTGACCCCTCGGTCCTATTTCCTGCCT
CACTATGCTGGGATGECAGGTGTGCACTACCACGCTGGCTGCCTCATGGGACTCTCTGCTGAGGAATACCAGTCACTCTGCCTTCCT
GGGATTCAATGATGAATGAAGAATAATAATTCCTGCTTTATAGGATTCATTGTTAGAGCCAAGCAAAGCAATCCTTGCAAACTGTAC
CTTGCCACACATTGTGTAATCCCCGGGTAACTCGGGATCTTTGTGGCTGCCTTTTTTAAATAACCAGGATAGACAGACTGCTACCAA
ATGCCCACTGATACTCATCCTATTTTCCTTTCTAATCATCAGAAGCCAGGCTTTCCAACAGTGGTGATTCCATTTGTATAGCCCTTT
GGGGCACTTGAGGTTTTTCTTTTGARATACATGTATTTCATGAATACTTGTCTGGCATGTATTTCAGATGAATAGGCTGGTTAAACA
TACAACCAGGTACCTACAAGTGAGTTTTATTGTTTATTAAAACTGTCACAAGTGTGCTGGCTTATTTATTCATTTCTGAAGAATAGC
CACATTTTGAAGGGCCTTGTTTACAGAAGTCTTTGGATCTTAGTTGACATTGAACTCCCTTCAAAGCTCCCAAGTTCAGGCTGGACT
TGTCTGGTTAGATGAAGTTAGTTTGCATTAGGCTGCAGTAGATTGTGTTAGTCTCCATTAGCCCAGGTTAGACAAGACTAGCCCTTG
TTAAACTAGGTTTGCCTGTGCTGTCACAGAAGCCCCCACAGTTACTCTTGTTGCAAACATGGCTTCTGAGCGTCAGTTGAACATCGG
GAAACCAAGCAAGCCAGAGCCTCCCATAGTCTGCCCTCTAGGGAACAGACTTTGTGATCACAGGCTCAGAGGTGGCTTAGGCATATG
TGGTGCTGAGCACAGGAACACATCCTGCTACTGCTTCTCACTCTGTGCTGGTTTTGTATCACGTGCTTCATGCTATCCCAGCCTAAC
CCAGCGGCAGACTCAAGGAAGCCAGTCTGTCCTCACCTTAGGGCTCGGCTGCTGGAGAGAGCGTGGTTTGAGGTCTCAGGGCTCCTAA
GTGCACAGTCAGGGCGTAAGCATGAGTTCAATTCCAAACTTCAAATTTACCTTGTCAACCCAGGCTGGATCCTGCAGGGACAGGAAA
TTGTGCTCTAGACTGCCCTAGACACATCCCCACTCTGAGGTCTGAGGGTTACTGTGGTGACACAAAAATGCCAGGCTTGTCCTTITGG
TCTTCTCAGATGTCTGTGTCCTTGATCGCTTTGTCATGCCGTTTCCAGGECTETCTTTATGCTCAGTGAAGTCTTCATGTGTGTGCA
CATGCGTTTTTGTTTCTTCATGTGTGTATGTGCCTGTGTACATGTGTGEETGTGCATGCACGTTTGTGTGTGTATGTGTATTTAAGT
GGATAGAGTGCACCCACTCTGCCCTGTGTTGATTTGAACACCAATCACTTCCACCTGGTATTGCGCTGGCTGTGAAACGCCACCTCT
CAAGGGAGCTGCCTGACTCAGGEGGTGGCAGGGAGCCACTGATAGGGTATAAAGTAGAATTTARAAGGCCCCTTTACCTCCTAGAGCAG
TGETTCTCACCTTATGGGGTTTGAATGACCCTTTCAGAGGTCTGCCTAAGACCATCTGCATGTCAGATATTTACATTATAATTCATA
ACAGTAGTAAAATTACAATTATGAAGCAGCAATAGAATAATTTTGTGGTTGGAGTCACCACATGAGGAGCTCTATTAAAAGGTCTCA
GCATTAGGAAGGCTGAGAACCACTGCCCTAAAGCGATAACTGTCTAGGGTCATCAGACTCTAGGGGTCCCTAAGGAGTCACCTGAGGT
TTCTATTCCCACACCTAGCCTGTGTCCCACTTCCTGTGCTGATTCTGAGAGCATCCCCTTCCCCTAAGTTTCTGTCTCCAGATCTCA
CAGTCTTTGACTCTTGCTCAGAGTCCGACCTATAGTACTGGGAAACATGTACAGAACTCGGGTAATCAGACAAAGCTCTTCTCTTGG
AATGGCCAGCGAGTTTCTTTTAGATCTGTAGGTGACCCTGCGCTTTCCAAGGCCACATCCTAAGCATGACTGGCTGGGACACTGAGA
CATGGETTTCGCTCEGCGACTCGAGEGATTGEGECCAGCGTGGGAGGAGTATACGGAAAAGATGACCTTGAGCTCTCTCAGTTTGATCC
GATGATGGCTCTGCTACCTCTGATGTTAGTGAAGGTGGCTTGTCATTGGCATTATGCACCATGACAGGTTCTAGAACCTGTCCTGTC
TGCTGTTGCCCCGACTAGGATTTGCATACAGCCCGGGTGGCCTCCCTCAGCTGGACTTATCTCTAGCTGTATACACACACTTCTGAA
GTTGCTATGGAAATCCTCTTTAGCAAGATGTGTTCCAGAAGTCATTTCTCCTATGTGGGGTTGGTTTTTAATGGGACAATAAATGTT
TTTACATCTCCTCCTGCCAAGGACAGACGGGAGTTAATAATGGCGCAGAGGAGCCCTGTGTTGGCAGAGCAGCACCTCGCTTGCCAGG
AGGGCAGTAGCAACATTGGAGCGCTTETTTTGCTCGEGGACCCCAGAGATGCATTACATCACTGCCTCCGGAGCCTGACAGTTGCAGCGC
TCAGCATTCTCCAGGATTCTCTTGGCTEGCGTGCCCACCTCCCACAGGCCTCCCAGGGCCACCCCAGGAACCTCCTCATTAAACACTG
TCAAATGCCAAGCAGCAGTCGAAGGGGAACAGTGGAGGCCCCAGGTCCCAGTGCGCCAGGCCAGGGAAGTCGGCTTTCCCTGCACAC
GCTGAACAATATTCTAGCCGCCTACTTGCGCGTGTTTATCTCCTTGGAAGAAGTGGAAAGGCCTCCACAGTTCTGACAAACACAGCC
TGAGTCTTGCTTTGCATGTAAACCCTCTCCATCTTCTCGACTGGCTGGGCCCTTTTGGATTCTTCCCTCCCAGGACTCCACAGTCTG
TACACAGGCTGTCTGCCTCAGGGGCTCAGGCCTTGTCAGCAGGTGTTTGGTTTTGACTGTGTGAATTTTAATTTTTTACACAGGCAT
TTTAATGAAGAATTTAAATGTAAAGATCTTGCCTGTAGAGTCAGCGAGAACCAGGCCATTGTGGGGTTAGGGTTACAGCTCAGGGGA
GAATACTTGACTCTCGTGGAGGAGACCTTGGGTTGATTCTCAGAACTGTGGATGAAGAGCAGCAGGAGGAAGAGGAGGAGGAGGAGE
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AGGAGGAGGGAGAGAAGGACGAAGAGCAAGAGGAGARAGAAAGACCAAACTATATTCTTTTCTGTTATTGTTTTTTGTTTGTTTGTT
TGTTTATCTGETTGGTTGGTAGGCTTTTGTTTTTCAAGGCAGGGTTTCTCTGTGTAGTCCTGATTATCCTGGAATTCACTCTGTAGA
CCAGGCTAGCCTCGAACTCAGAGAGATCCACCTGCCTCAGCCTCCCAAGTGCTGGGATTAAAGGCATAGGACACCAATGCCCAGTTC
CAACCTACATTCTTGTTCTCTGTTCGTGATTGGTGAAGCTCTGAGGCAGGAGAAGAGAGGAACAATGGGCATTGTTCAATGCCATTG
GGCAATGGGCAATGGGTETGACTTGAGATGGCAATGGACGTGACTGGAGGAAAGCAGTTTGGAGCTTGTCTCCAGGATGAGGCTCAT
CAAGGAAGCCCCCATGCTGAGCTGAGCAGAGCTTAGCCAAAAAGAGCTTAAGAATGGGGCTTGAGACTGTGGTGGTAGTGGTGGGGC
CTTCGCTGAAGCACACACTCCACTGTGGACTGTGGTGTCGGGGCCTTCGGTGAGGCACACACCCCACTGTGGACCTTGCACAAAGAT
AAGTGGGAACTCTGAGAAAATAGTAAGCACTTCTAGACATAGCTATTTTATCTAAGATAATTTGAGTTAAGCCTGTATTTAATATAC
AGGTGTTCAACACACACACACACACACACACACACACACACACACACATGCAGGGTGGTATATACTGAAAATTATTTTACTGTTAGA
AGTCTGTGCTTTTAAGTGTTTGTAAATGACTGGTTGAGGCAACTGGATGATGAATCAGGAGGGATTCCATGCGTTGGGGGCGGGGCG
GGGGCGGEGGCTCACCTCTAGTCCCACCGTTAGCTGGGGGAAATGAGAAGTTGGTCTTCTTTACCAGAAACCAGTCAGGGTGGTCCTG
CTCCTCAGTAAGGAATAGAAAAATTACCCCGAAGATGCAAAAGAACATGAATTATGGGGTACCCAAAGCAGCCTTGGAAGACGAGAT
ATGCCTCAAAGTGCGAGAAAGAAGCAGTCTCTGTTACGAAGAAGACAGCAGTCGAGGAATGAAAACACACCTGCACGTGCTCAGAGC
ACCGACTTTGTGAAAAAGAAAATCCCCATTCGTGATGATGACTTTCTTCAAATGTAGAAAGTGGAGGGCCAGCTAAAAAGCTTCCCC
AGAGGGCCAGAGAGAGTGCTCATGGGAGTTAGAGCTCTGGAACCCATGTGGTGGCATGAGAACCAGCTCGTGCAGGTGTCCTCTGAC
CTCCATGGCTGTCCGCTTGCCTTCCTCCAGAAATATAAATGAATGAGTGAATGAATGAATGAATGAATGAACAAATATCTTAAAAGT
TGTTTCAGAATCTGAGAGATGAGTGGAAGGTGGTTAGCACAGACAGGGCCCATGAAGTTGAAGTTTGGACAAAAATATAGTCAAAGA
TATGCATGAAAAAAAAAAAACAAAACTTTTCCAGAATGGCTGACAGATAGGCAAGGAGTTGGTAGACCCGGAARAGGCCAAGCAAGAC
ACCACCTTCTTTCTGATCGGAAGAGCAGTAGGGTCCACCTCTAACATAACCACTACTGTTTCTGGAATCATAGCAAATCATAAGATT
AGCCAACCTAGAATCATAGAAACAACAAAACTGGTTTCCTCACACCCGCTAAACTTTAAGAGCCAGTAGGCCATCTTGACAGAGTCT
GCAGTCTGTGACGTGACCCCCTCTGCCATTCGAACGAAACAACAAGACTCATTATTAAGATATTAATAATGGGGGGCTGGAGAGACG
GTTCAGTGGTTCAGAGAACTGGTTGCTCTTCCAGAGGACCTGGGTTCAAATCCCACCAACCACATAGTAGCTCACACATGCCTATAA
TTCCAGTTTCAGGGATCCAACACACTCACTCAGAAATATATGCAGGCAAAACGTCAATGCACACAAGATARAAATAAAATTTTAAAA
AGATCTTAGTAATAGACTGATGTGAAAGCCAGAGAGATAGACAGAGCTATGCATGATCGCCARACCAAATTTTAATGTCAAAGGAAA
AGTAGATTCTACAGAGTAGGTGCGTGAAACAAAAACAATAATTCAACAATAGTTAGGGGATTACAAATATTTAGATTARACATTTAA
AAGGAGAGGGCTTGAAGGGTTTAATTCATCATCTGATGTAGAACATTTTAATCCTTAACATTCAAATTCAGTAATTAGAAAAATATA *
GTTGAGATCATAGTTTAAACCTTAAGTTTACCTCAAGTTAGGATTTAARACAGGATTTATTTGTTTATTTATTTATTTATTTATTTA
TTTATTTATTTATTTAATTTTACATGTGGGTATTTGCCGGCATGCGTCTGTGTACCACCCGATGTGCAGTATCCACGGAGGCCAGAAG
AGGGCGTCAAATGCCCCCTGGAACTAGAGTCATAGACAATTAGGTGCTGGAATCAAACCTGGCTTCCCAGAAGAACTGCTGGTGCTC
TTAACCACCGAGCCACCTCTCCAACTCCCACAGTAGGACTTAAAAAAACATACAATAAGGGTAACAGTAGCATCCCCTAAGAGTTGT
TCCACCCCAAACTATCTCATCTGTCTGAGGCCTGGGGGCTGTTACACCCCATTCCATGTAGGATGAAGCTGAGACCTGAGGAGCTGA
AGCAACGTGCAATTCCCAAACATCAGATCTACCAAGCTAAGGCAGAAGAAACAGGGACTCAGATGGGGAAACGTAAAGACAAAACAC
AAACACAAAAACCAAATGACAGAAAACCACATCTAAAAGGTATAATGATCAACATCAGTTGAGTTACCTCCTCAATTAAAGGACAGT
GTCCTTTGCTTTGATAAGATTTTAAAGCAGAAGTTGTTTTTATGCTAATTTTAAAAGAGGAACCTAAGGCAGAAGGGACCCAGAAGA
AAGTAAGAGCGGAGAGTTACATAAATTCAAAGCAGAGGGCAATGGAGACAGGCTGGTTTCATAGCACAAATTATTTTGTGGTTCAAA
GGAATCATTTAACATTTCAGATGGGAAGGGGTGTAGAGATGGCTGATCAAGTAAGTARAAACACTGGCTGCTCTTTCAGAGGACCAG
GGTTCAATTCCCAGCACTCCTGTTACAGGATATCTGAGCCCCTCTTCTGGCTTCTGTAGGCACTAGACCCACCAGTGATACACAGAC
ATACATGCAGATAAAACACCCATGCATATGAAATGAAATGAAATGAAATGAAATGAAATGAAATGAAATAAAATAAAACCAACAAAA
ATACCATAACATAGGGTAAACTTTTGTCCAGAAAGGGTGAAATTGAATATCTGCGCGCGGCTGGAGAGAGGGCTTGGTGGTAAAGTCCTT
GTCATGGACGTGGAGGACCAGGCTTTGGTCCCCAGAACCCACATAARAGCCAGGTTGETGTGTAATCTCATTGCTCAGAGACAGAGG
ATCTCCCAGCAAGCTGGATAGCCAAACTAGCCCTAATGGAAAACTCCAGGTATACACACATGCACCCCAGCGCGCACACACACACAC
ACACACACACACACACACACACACTCTTTTAAAATAAGAAAGAACACCTGAAATACTAAAAGTTTTGATGGAGAACTACCTTAAGAC
TAATAACCTGACCAAAGATGTACTCAGATGAAAAGTACTCTCAAAGTTTTCATTATTARAAAGTAAAAAACAGTGGAAAGATTGTGC
AGTAGTTAAGAGCACTGACTGCTCTTCTAGAGGACCCAGGTTCAAATCCCAGCACCCACATGGCAGCTCATAACCACCCTTAATTCC
AGTTCTGGEGGGATCTGACTCCCTCTGTGGCCTCTCTGTGTCCTGCACAAATGTGGTGTACTGATGTACATGCAGGCAAAACACCCCT
ACAGATAAAATAAAAATAAATACATATTTTATTAAAAGTGAAGAAGGAAGCCAGATACTGTGGAACATGTCTATGTATATGTGTCAG
GGATCTGAGGCAGGAGGATTATCTTTAGTTTTAGGCCAACATGGGTTACATATTGAGTACCAGGACTTTATACCAAGATCCTGTCTC
AAAAAGCCAAGAAAAAGAGAAGAAGGAAAAGAAATTATGTTTATTAGAAGGATGAAACAAACCTTAGATGGAGAGCAGACTAAATTT
ACAATGAAGAAACGGGAACTAATAAATTTTTAAAATGGGATTTATAAATCTGAAAGCTGACAAGTTTAATAAATTTAAACARATTTCT
GCTGTATTGGAAAACAAAATTAGAAATTTTAAGGGAAAATAATGAGTGATTCATAGGGCATTTTAATCAATAATCGAGAGCAGCTTG
GCTCATACAAGAGAAGCCCAGGAGGGAACTTTCCCTCTGGATATTAAAATGTATTATAAAACAAAGAATAATTAAGTCCCTCAGGCA
TTACCCATTACTAAAGAACCCAGTAATGACAGATCGATGAAATGCAATGGAAAACCCTGAGATAGAGCCTAGTGTGGAAACCCAGTC
ATGGAGAAAGAAAACCAATTAGGAAGCAATAGATTACTCAATAAACGTTCATGGGGAAATTGGAAGCTTGGATGAAATATCAAATAG
GCACGCCACCTCTCAACAGCCAGCAAAATAAATTCCAGGTAGATTAAAGAGTCGGATAGATATGAGGGAAGAAATACGAGCAGGAGC
TAGAAATCAAAGTGAATATTTAATCAATCCTGGGGTGARGAGAAATGTTAGGCAGAACATCTCAGGAGAGAAGAGCTGTGAAAGGAA
GCAGGCATATTTGATTACATCATAAATACAAGTGTAGATTTCTGTCCTTTAAAATATATAAACCAGGGCTGGAGAGATGGCTTAGTG
ATTAAGAGCACTGGCTACTCTTGCAGAGGACCTGAGTTCAATTTCTAGCACTTGCATGGTGGCTCAGAGCCATTTGTTACTCTGGTT
CCAAGGTATCTGACACCTTCTTCTGACTTCTACAAGCATTAGGCATGCCAATGGTGCACAGACATACATGCAGGCARAATACCCATA
CACACGATATATATTATTATTTTATTTACTTATATTATAAGCATACATGTTAATTAATTAATAATTATTATATGTAATAAGCTAGAA
ATGETGGACCTTCTCTGTAATCCCAGAGCTAGGGAAATGGAGACAGGAGGCTCAAGAGTGAATTTAAGATCAGCCTGGGATACATGT
CTCAAAAAAAAAATCTATTTAAAAGCAAATGTTATATTTAAGAAAGATATTTGCAACAAATGTGACAAGAGAGAAATATCTCATTGT
CCAAAGCAGTCCTGGAGATCAGCCACAGTCCACCTCACAGCTGAAGGCAGGCACAACATAGAAGGCACACAGCGAAGACACCAACAT
GAAATGCAGCGAGTCAGCTGTTAACCCTGAGTTTGCCGCAACTTGAACAGTGGGAAGCTTTCACTTGTTGCTGTTAAGGTCTTCCTG
TTGATGGTGCECETCCECATTCTGTCTCACACTAGAGCAAACAGGGAATTTAGGACCATCTTTCTGGARACAACATTGCTGGGAAGCC
CTTGACGGTTTATGGCTTTAACCTACTAAATATCTTTCTAGAAAGTTCTTTGAATCAAAGACTCAACTGATACTCGAGAGTCTTCAA
TGTAATGTTTATAATATCAAAGACTCAGAAATGAAGTGAACATGTAGGATTTAAATGCTTAAATAAAGGGGCTGGAGAGATGGAGGT
TCAGCAGTCAAGAGCACTGGCTGCTTTTTCAAAGGATCTGGGTTTGGTTCCCAGCACCCGTGTCAGCACCCGTGGCTGCTGACAAAC
CTGTAACTCCAGTTCAGGGGATCTGATGCTCTCTTCTGGCTTCCCTGAGCACTGCATGTGCCTAGGTGCAGGCAGGCAAARACACCCA
TGCACAAAAACTAAGACCTAGAGTCTTTTAAAGCATGTTTGAATAAGGCTTGTGCATGCCGACAGCGAGTTCTTAGGCAACGATGTT
ACAAGTCCGTACTGATGTGGGAAAACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTAATGGTATTTTTGTTTGTTTGTTTGTTTTGTTTTGT
TTTTCGAGACAGGCTTTCTCTGTGTAGCCCTGGCTGTTCTGGAACTCACTCTGTAGAGCATTTTTTACGTATATATGTGTAAGAAAT
GGGTTTGGGGGCCACAAGAAAATGACCCCACAATCCAAAGCCTTTCAGTAAGGTGGTGAGTTTTACTTGTTCGGGAGGGGTGTAGCC
AAGGCAAGCATGCAAGCACACTCGGCAGCAGGGCTGCCTCTGCTCTCTGTTCCCTAACACACAGATCCCATGTTTCCATTTTTCTGT
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GATTGGCCAGCTTAAAAAGCCCAGTTTATAAGCAGAGCTCAATCTCTTGCCAGGTGCAACCCTGAGCAGGCACATATTTTGATTTCA
GGAAGTGCTGACTCTGGAGGAAATTTTAATTTCTGCCAAGTGACTGGTTAAAAAAAATTAATAGGGTTTTGTCTTATTTTAACCCTT
TGACAGAAAGACAGTGCAATTTGTTTATAATTTCCACACTATATACTTTTGTTGTTGTTGTTGTTGTTCTGTTTGGGTTTTTTAATT
GTTGTTATTETTCTGTTTTGTTTTTTGATTTTCCACACAGGGTTTCTTTGCATAGCCCTGGCTGCCCTGGAACTTGCTTTGTAGACC
AGGGTGGCCTCGAACTCACAGAGATCTACTTTCCTTTTCCTCCAAGTACTGTGATTAAAAGTGTGTGCCACCACAACCACCATGACT
CAGATCTGCATTTTTAATGCGAGAGAGGCAGCTGECTTTGAGATTTGGACAAATGTCATTTTAGCCTCGGCACGAAGCCTTGTCATCA
ACAGGGCTTGGGGAGTAAGGTCGGEGTGGTACAGTTTCCACATTTAATTCCCTGGAGGATCACCAAAGAGTTCCTTCAGAAGGGCTCC
CCTTCCTATCTAGCAGCTAATGGCCTTAGAGATAGGGACAGTGACTGGGCAGGAGGCTTATGGETCATCTCTCTGGGGGGCCTCCCT
GGGTGEGCTTEGTGACACTACCACGGAGTAGGTGGEGTGAGGCTCACAGATGCTAGCTTGCTTGGTGGCAAGATAAGGGAACACTGCAA
GTTAGAATGCATTCAGAAAGCACAGAAAAAGACGCTGTGGTCTTCCTTGCAAGAAAGGTCCTGCTACTGAGCTGTGGGACCTGGGTG
AGAAACCTTTCGTTCTGCACCTGCCTGGCCACAGGGGCAGCGGCACCCARATCTCCTTTGAGCCCAGAGCAGTGAGACCCTGGCAGT
GTGCTGCCATGCCCAGGTTCAGCCGGCTGAAGCCACGGTGACTTCAGCCACCAGTCCCAGGGCCATTTCTTCTCCCTGTCACTAGTG
ACACTAGTCTCAGGTCTCTGTTTTGAATCTCTTCCATCTTCACTTTTTTTCACAGCTGAGTTTCTCTTTCTGTTATTTCTGATTCAC
ACTTGTTTTGTTTTATTTCCTTTGCATTATGTTTCTGCTCTTTGGCACTTAAAGAGCAAAGTTGCATATTTGTTACTGTTTTCTTCA
TACTTTTATTTATGTTAAATATACATTAATTGTAAGTTGCGTTGCAATTAAGGGATGGCCTCTCTTAGAAGAGTCTATAAACGGGAA
TCAGGAAGGTTTCCTAACATGGGCAATGCTTAGTTCTGGGTACAGGACAGCACCTGAGGGTATAGTGGGAAGCTCTGCGGTCTCTGC
ACACCACCCAGCTACTCCAGCCTGTGGTACAACTGTGAGGTTTCACTCCTCTGTCTTTGGCAAGCATCTTTTCCCTCCAGGATGTCT
GCTTTGGGGTTACCCACAGGAGTEGCGEETTGTACAGCTTTTCTCCAGCCACAGTGCAAGTTGCTTTTTTTCTTACAGTGGATACTA
AGGACTCCTGTACATGTCCAGAAGGCCTGGGCTCTGAGCAGAGGGGAGGACTCAAAGTTTGCCAGGCTGGGGCTCCTTAGACAGTGA
TGGAGGAAAAGGGTGAGGTTCTGTGAGCAAAAATTACCCATGTCTGTCTCCCAGCTCAGGTTAGCCCACACATGAAATCTGTCTTCT
GTCGAATTTCCCACTTTCAACCCTTGGCTGCTTTGTTTGGTCCTTGAGACCCCACCGTGTCCTTCATCTCCATGGGAGGGACCTTGG
CAGCAGTGGATGGCCETCTCTGCTCCACAGGGACTGAGCTCCGTGTTGAGGGTTGACATTCATTGCTATGGAAACCTTTCAATCCTT
TCAATAGGGGAGAGCCATCCGAGCCACGGAGGEACTGGCACCTTCACCAGTGCCTGACAAGCARGGAAACCTCTCAGAGAACAAGAG
GCTGGGGCTGGECEGAGGCATCCCAGCAGGCCAAGCAAGGGACACATGTGACTTAGTCTTACATTCCAAATACATCCTTGTGCCTGTG
TGTCCTCATGCACTAGTGTCCCAGGCACTGGETCTATGCTTGGACTCTCACATTGCCCTAAATTCTCTCTGCTTTACTGTTTTGCTT
TTTAAGATTTATTTATTTAATGTATGTGAGTACACTGTTGCTGTCTTCAGACACACCAGAAGAGGACATCAGATCCCATTACAGATG
GTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTTAACCTCTGAGCCATTTCTCC
AGCCCTACTTCACTGTTTTTAACTCTTGETTCCCCCCTCCTCCCCCCACCCCCTACCCCCGGGAACTTTATCTGTTTTGTTCTATCA
TATTAGATTTTTGACTCTGGCAAAGAAATTAGAAACCTTTAAACAAAATAGTAAAATGTTGGAGAGGTAAAAGAAGATGGAAAAAGG
GTCAGTCTAAGCAAGAAAGGAGTCTGAAAACGTCAGGGGCAGAGGCTCCTCTCTTGTTACCCTACTGAGCTGGAGGCGTGGCTTCAC
TTCTCATTGAAGGCGCTEGGAGCTCCATCAGCACATCTACCTTGTAGCCAGCAGGAGGAAGAATGTATGCTGCTCTCTATGCAGGCAT
GCTCTGCGCTCTATGEGAGCCATCCCACTCACACTCACACTGAACATTTCTGCGGGCTGGGCGARATGGTATCTTTATCACTTATGTTAA
TAGTCCAGGTTTGCAAAAATGGACTACTCGGCCACAACTGCTTCCAAAGTCAACATTGTTAGTTATCCTGTGTCCCTGCCAAACCAA
TCCAACTCTCCACGAGGGGTTTCAAGCTCTGGTTCTTGTCTGTAATTCCCCTCAGATTCCCCTTTCTCTACACCTGCTGGCCCGACC
CCTGCTGCTTCCCTETTTATAGAAGCTTCAGGTTCTGCTACACTCTCGTACCCTTCAAACGCTCCCCGTGTCCCCAACAGAAGGTTA
ATTCATACTCTGCTTAGAGTCTGCAGCTTCCACTGCCCAAGGCCAGTGACCTATGATTAACTGGCTGAGGCCTAGCAGTGTTGGTCA
TAATGCCACAGATCTCTTCATGGAAACTTTATTGTAGACAGTGAAAAACATTGCACAGCAGTGAGCGGGCCTGGGCCCCAGCTGCCA
AAATGGTGCCGGCCTETGCTTGCAGCATCCATGAGGTCTGGGAGGCAGAGGCAGGGAGACTGTGAGTTTCCAGCCAGCCAGGGCAGCA
TAATAAGATCCTGTCTTTAAAAAACAAACCGAACAGGACAGGGGCTGCTGATTATGGCTCAGTGGGAAAAAGGGTTTACATTCTAGC
CTGCCAACCTGCATGGCAGAAGGTAAAGAAGCGAGAACCAAGTCCTGTAAGATGTCCTCTAATCATCCTTCARATGTGCCATGATGT
GTATACACACGCACACACACAGAGGCACACACCTGTGTACACATACGCATCCATGTGTGTGAGCACATGCATGCATGCACACATATG
CTCATTCACACACCATACTTGCARACAACATACACACACATCCATGTGTGTGAACACATATGTGCATGTACTCACATCTCTGTACAC
ACAGAGAGATGCACAATACACATACGCATGCACGTGTGTGAATGTATATGTACACATAGCACACATGCATTGTGCACACACACACAC
ACACACACACACACACACACACGAGGCGCAGGGAGGGGAGGAARATAGAAAGGAGAGGGAGAAGAAAGAGGCAGGAGCAGAGAAGGTGG
GAAGAGAAGGGCGAAGAAAGCGAGCTCAGCCCATTGCCTCACAGAGCCTCTGACTGTGCCTGGCTCTTAGCCAGCCCCGGACCTTCG
CCCTGCTGGGCCCATGTTCCTGTCTACAGATGGGAGTCAAACCTGCCCTGCTTACACCCTAAGTGGGTTCAAGAAATGGAAGAGCCT
AGAAGCTGGGAACCCCAAAACACAGCTCACATGCTCTCCTGCTACTCCTGACCCACAGAGCAAGTAGGCAAGATGAGAGCAGGGGAA
CCCCATCTGTGCATAAGGATGCAGGGACTCTCGGCAGCAGAGGGCTGAGGCCTGGGGTGCTGAGCTGGGGAAGAGGGGGAGGGGAGGE
GAATGAGTTAGCTTTGTCTTGCATTCAATCCAAGTGCTTATTTTACAACTTCTTGAGGGCATGCTGTCTGGTGTCTCAAAAARATAT
GATTGGTGTGATTTAAAAAAAAAAACAACAACAATAGTGATTTTCATAAGGGAGCAGATGGAAATGGCCTGCTGTTCTTTGCGGGGGE
ATGGCAGGTGATTGGATAGEGCTTTTCCTGGGAAATACATACCCAAACCAGTATAGTTGCCACTTATATTGTCAAACTTACAGAGTCA
AATGAATGCTGCAGTTGCCTGGCAGTAGTTTTTAATTAGCTTTTTTGTCAAATTTAACACACCATTGTTCTCCTTAGCAGTATTCTT
AATGAGCTTTGCCCCTGTTTACAGTTTCAGTTATAGATTTTATGTAGGGAATAGACATATTTTGAGGTTGTCCATTACTTCAGAAGT
TAGACGGTTGCCTCCTGGGATTATCAGCCTGTCACTATGGGACAAGCTTGTCAAAGTGCAGCACAGGGAGAATAATGGGACCCAGCC
AGACTCAGAGGAAGTCTCAGAGGAAGAGAGAGCCCTTGCTTGCCAGTGCTTGCTGCAGTCTCTGCCATGATGCTGCCTCCTCACAGC
GGCCAGTGATCTCAGTCACGCTGCAGGCCACCTCCATTTCAATGATGGAAACCCGGAGGCCTGAGTCAGGGCCCCTCCCGTCATGGC
TGAAGTTGTCGTACGTACATATGGTCGCCTCGGATAGCTCTTGGCAAGTCCATCTCACGGGGTCTCCCAGAGCACTGCCCTTGCAGG
AGCCAGGGCTTGCTCTGCAATAGACAATGCAGTTCTGTGCTCCCTGEGTCCCGCTGTCATCTTTGGCCTTTCCCAGCACTGTGTGGTA
AAGGGAGTAAGACAGGAGTCATCCTCCCACTCTAGAAATGTAGAGGCTCAGGAAGCAAATGCATAAGGAGGGCCTGACCTGGCTGGG
GTCCCCTGGGCAGCCACGTGTGGTATCTTGTGTCACAGAGCCCAGGGTGCCTAGGCCAACGAGAAAATAGATGCCCCGTGTGGATGC
TEECTGGGECCATCTTTATGTCGGAATGTAATTTTGAGTCTTTGAAAGTCAGTGGAGAATCAGGCCATTGTTCAATAAAAGCACTTG
TCAGTCACCCCCATCATCTTCCTTAATTARACCTCATCCCCAGTAGACAGGATCAGTACAGAAGAGAGGAGGCCTTGCAGGGAGCTG
CCCCCAGCCAGCTTCCAGGCTGEETTCCTGETCTCCCTCCATGTGTTGAGTCATTCCTTCCTCTTCTGCATCCGCTTGGCTCTGCAL
ACCTGTGGGCTCACACCTTCCTCCCTGGEGETTCCCCCAGCTCCAGCACCACCACCACCACCACCCCCCACCCCCCACCCCCGTCCCT
CCACATGTCCTTTGTTCCATGCCTTGCTGCTCTCATCTGAGGGTTTCCAGTCCTGTGAAGTGTCAGAGGTGGGCTGTAGTTTTCAGA
CATCTTTGTTGCCTAGCAACATGCTACAAGCACCTTCTTCTGTGTGGCTGCTTCCTCTAAAACAGCTGGGGCCAGGGAATGGCGGGA
GGGGTGACCAAGGAATTCTGAGGCCTCTCTGGAGTAATGATGGCGGAGAGGAAGGAAAGGGACAGACAGGCAGACACACCCGACTGAC
TGACTTTCTTGCATAACTTTGAGTGTAGTCATTCCCACTTTTCAGTGGTGTAGCTGCCAGAGTCTGCTTTACTGTCCTGTCATAGAT
CCTTGCAAGTGGTCAGTGGTCAAAGTCCTGACTTGGAAGCCATCAGAGACTCTTGGAAGTCACTACTGGCTTGGGGAGGCACCTGCA
GTGACTGCCTAAGGCAAAGCCAGTCTGAAGGCTCCCGACTGAGCTGGCCTCTGGCTTCGTCTTGTTTCCTGAGATGCCATAGCCCCC
CTGTCTTCTGCTTGTCTAGCCAGCCCAGCGATAGTTGCCCTGAGAGTGCCGAGGGGAAGATAGGGCAGGAGAGAGAGTGGGATTTTAA
AATGAAACAGGGGCTGCGCAGTGGTAGCACGTGCCTATAATCCCAGTACTTGGCGGGCAGAGGCAGGTGGATTTCTGAGTTCGAGGC
TAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGCTATACAGAGAAACCCTGTCTCAAAATAAACAAAATAAAATAAAATAAA
ATAAAATAAAATAAAAATAAATAAATAAAATGAAACGGGCCAGAGAAAGGGCTCAGTGGGTAAAGGCATCTGCCACCAAGCCTGAGT
GTGATCATGTGCAGATTCAAGACCAGCCGCTTATGAATCTGTCTTCTCARAGATGGCCTGTAAGGGCCGAGGGTGCTGTAGATGCTT
GGTATTGCTCAGTCTGCCCTGCTGETCTGGGCTGCTGEGCTGGAAAGCAAGACAGTGCTCCAAAGATCACAGCCACTCTGAGATGGAG
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GGGCCCGTACCCACAGCCCCCACCCTTCATCTACATGAGGACAGTAGGCCCCAAGTGATAGGTCCCAAGCAGCACAGATCACACCTT
CCTCCAGGCACTGCAGTTGACAGAAATCTCTGTGGGTCATCTTATCTTTGCCCTGCCCCTCATTTTCTTCCAGCARGCACCTCTTAG
TTCAGGAGGCAGGGAAAAAGAGTTCTAACAGTGGECCCCCCTATGTGGTTATAGAAGTGGCCTGAGGTTGTGGCCTAAGTCCCAGCCA
GGAGCCCTGCTTCCAGGGACTGCTCTCATGGGTGGTAGGGTGTGCCATCTTTGAAGACTTAAAAGCCTATCCAGCAAGAAAATTCCT
CTTGAGGGGCGAAGTTGCCTGTGATTGGCTCTCTCCATCCTTTCCTTCACAAGACTGAGCTTCAGCCTCTGAGAAGTATTCCAGAAC
CTTCCAGCTAATCATACARAGGGAAGTTTCAGGGACTTGGCAGTCGGAAGGGCAGACCTGAGCAAGCTCCTGAGGACTTATGGTCCA
CCTCCCCAACACTTGGACACCCTTTGCTTGAAAATATGTGGTGGTCAGGCCAGTGGGAACACCGAAGAAGGAGATAGCATAGTCCCA
TACCTCTGCCACGAGGGCAAAGGCTAGCTCTGTCCTCTEGCCTGGCCCAGATGCCTCTACAGTGACCTCTTTCTCTCTCCATGGCTTT
CTAACAGCTGCAAACTTAGCCTCCTAGAATTCTCCCATCCACACCCCCAGCCTCCAGGGTTCCTCTTTAGCACGCTACTTCTCAATG
GCAGGGGAGGTCTCCCATCCAAAGCTCTCACCCCTTGCCCTTGEGTAAATGAACAAGAAARCCCTTTCTAGGGGCATCCCTCCTGTT
TCTGCCTGTTCTTCGGTCACAGAGTGATCTCCACCTCCCTCCCACAGGAACCCTGTCTAGGTGAGACATTTGCTTGCCTGGCTGCCCA
CTTTGCATTCTCTGAGAAAAAAAATCCCCTTCTTTCCTTTGGGGCTCTATCCAGGACCAGTGTCTCTGCAGGAGTTCCCTCCAGGGA
GTGCCATTGAAGCCTTTGTGAATGTCAGTTGCTCGGGGCTGTATATAACCCACGCAGCTGAACAGGACAACCCTAGCTCTAAGTTACA
AGGCTTCTTTCCATATAGAGATTGAGGCTCAGAAGCCAGAAAAGGGGAAGTCCCCAGGAACCTCCCCACCCTACTTCCCTGGGCCTT
TETTTTTTTGGAATCATAATATGGTTAAGCACAGGGCTGGGGACTTGEGCAAAGCAAGCCTATACTCAGTTTAACTGCTCAGTTGGT
GTTTATTTATTTATTATTTTCTTATTTTTTGAGGTGACAAAGGTTGAGCTCAGGCCTTGCAGATGCTAGGCAAGTGCTCTGCCTCTG
CTTTGTCTCCATCCCAGATTTTGTGTTCTTGTTTGTTATTTTAGTCCAAGTCCTGCTGTGTAGCTCAAGCTGGCCTTGAATTTACTT
ACTATGTAACCCAGACTATGTTCGAATTCTAAGTCCTCCTGTCTCAGCTTCCTGAGTGTTGGGATTATAGCGTGTACCTCCATCCTC
AAGCAAATGTTTTATTTTGTAAATATCTCCTAATTAGGTTAAACTGAGTTTCCAATCAGGAAATAAGAAATGATGAGAAATCATCTC
TCATATCAAAGAGTGCATACAGTTGGCACACATGACTCAGTGCTGGTACTCGATAAATGGTAACAATGGTTATTCTTTCTTAAAATA
AAGCTACCACCCGGCCCTACCTACCTCATAGAGATAGCTCCAGAAATAAAGTGAGAAATAGAACATTACCATGATTACAGAGAAAAT
ATTTTGCAAGAAATCCAACTACTTTTATTTTTGTCTCTGTCCAAGAGGACTCAGCCCTCTGAAGCCCCTTTGCCTACAGCAACACTC
TGTGACAGATGGCAGATGTCAAGAAAGGCTCAACCAGGAGAGAGAAAACAACCAGACGCGGAGAGAGGCCCTGGGCAAGTGGAGTTG
AATAAAAATCAAAGACAGAAGAGGCCCATAGCGGAAAGAAATGAGACAAACTTGAAATGCCATTTCTCCCAAAGCCACAGTTGATTC
TTGCCTCTTTCAATAGTTTGCCTGGTGCCACTGACCTGGCTGAGGGACTGGGCCACGTACAGATGGGCAAGGCCTGTGCCAAGAAGT
TACAGGGAGCTGACAAGCTCAGGGGACACTTAGTCAGGAAGAAAGT CTAARAGGAGGTGATGTCTTCTGTCCAAAGGGGTCTCCAGAC
AGGAAGAGCAGTGTGAGCAGCCTCCAGGAATGTGAGAACAGGCCATGGAGAAGAGGCAGCTGTTTGCTGAGAATCAGGCCTTCCTTA
GAGCCAGAGACGGAGGCGGGAGTCCCAATCTAACAGCACAGTCCTCACTTGGTTCTTTAATCAAAGCCAACAGTTCCTAGACTGATT
TCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTCCTCCTCCTCCTCCT
TCTTCTCCCCCTCTCTCCCTTTCTTCCTTTTGTTCTTTCTGTTTTTTCTGGTGACAAAGGAGAGCTTCTATTCAGATCCCTGGCTTC
TGCTCCCCATATGCCTCAGGTGTAAGTCATTTCCATTATCATAGCTCTGAGCTTCCTTCCTATGGAGGAAAGCAAGTCAGAATCCTG
AACAAGGAAGGTCTTTACAGGGCTGGGAACCAGCACAGCCAGAGGGCAGGTGCCTCAGCCTTTAGGAGTCTCCGGAGGACATCTCTT
CTTCCTTCTCACTTTCCAGTGGAAGCTGTTGTTGGACGTGCCTGTGTTTTGTTTCTCGGCTGCAGTTTAGAGGATGCTAAGAAGGCA
CAGGCTGACCGTGAGGCAAGGTGCCCAGTGGGGGCACTGCTGCAGTGATGTGCTGCAGGACTGTGGAGCCTAGATCCGCAGCATGGC
TCACTGGGCACACAGTGATGGTAGAACAGACTCAAGAACAATGCCTGGGTCTTAGAGACTGGGAAGTGGTACTGCTTACGAGAAAGG
GAGACAAGTATGGAGGGGATCTGGGCATCAAAGTAAGGCTTAAGAGTAGACTCAGAGATCAGTTGATGTATCTGCTGCCCCATCCCC
ACTCCTAGGTTGCATGCCAGCAGACAATGGCTCTCCTCCTGGCTCCCCTTCCTACTCACTTTTTCCTGCCCTGACTCCTCAGGGGCG
CCTTGGAGTTGGGACCTTGTCCTGACCGAATTTTCTGCCCCCAGTATCTGATCACCTGATATCTGGTTGGTGTCCCCATGGAATGGT
CCCTTGTGGAGGCACGAATGACCTTTTTTTGAGAGTGGGGCTCCCACTCTGAGTCCACCCAGGAGGCTGTGTAAGTGAATGGAAAAC
ATGAGAGGGGAAAAGAAAGAGGAGGGAAGAATGACAGAAAAGACAGACAAGAAAAAGGAGAAGGCAAGGGAAGGGCGGCGAAGGAAG
ATGCATGGTTAGGGAGAGGCAGCCAGCACAGGCCCCCGTGCCTCTCACATACTAACACCCTGAACTGGTGATTTGGGGAGAATGTGT
CTTGACCTGCATAGCTTCCATGGCCTACCTCATTTGTCTCCTCAGTTACCCTCCTCAGCTGGGCTCTACCATGTCAGTCATTCTGGT
GGCTCCTTATAAGCACACTGGTTTCAGAGAAGGTCCCTTGTTCCATATGTGTAGGCCCATGTCTATACACTTGTCTCAGTTGAACAT
GGCTTTTGTCACAGTGGCATTGTTTGGAGTCTAGCTTCATGATGTAGATACCAAGTCCAGCTCACTCTTCCTCATTGACTGAATGAA
GAGGCTAACTGAGGCCAGGATGTGTGTGAAGAGCTAAGTTCGATGGGAGGCATGTTCGATCTCTCCTGTAATGGTCCCACGAACCCA
GGAGAGCTGCAGTGCGCTCCCTGTCAGAGGGAAAGCCTAAACCGTGGAGAGACAAGCACCCAGCACAGCTGGTTGCGTGECTGGTGC
GGGGAACCTCCTGATGGTCTCTGCCCACGCCCTCTTCCCCACATACAGCCTACTGCCCTGGAAGAAACCTCCCCAGGAATAGCGCTT
CTACCAGGCATTGGTTTTCTCCATTTCCACACATCCTGTGTAACATTTCTCAATCATAAARACATGGAAATATTTTTTAATAAGAAGA
AAGAAACACTGCAAATTGAGAAAGCGTTGCCAGATGAGCCATCTGGTTTTTGATTTAATAACCATCCAARAGAGGTGGACAGCGCTCC
CTCTGAGAAGATGGACTGTGGAGGGAACAGCAGCTGGCTTCCCTCACACGCTGCTTCCTCTGGCAAGCGTTGGAGTGGGGTTAGGGGA
GTGGAAACAACCAGAGATGCAGGGAAGCTCAGCTGGTGTCATCTAGATGTCCCTGGACTCTGGTGGCTTCCCTTCCTCGCCTCTGGG
CACATGTTGTTAGTTCTTAGGCCTAGAAACAAAGAGCTAGACTTAGATGTGCCTTGGARAGATCCATCTGTCAAAGGGGAGCATCGC
TATATCTCTAAACTCCAAGTTAGCTCTTGAAAAGCAGTACTGGAAGTGACTTTTGCCTGCGCCATGACAAGTGTTCTCCAGGCCTCG
TGCTCGGCCTTTTAGCTCACGTCTGAAGACGTTTAAAGAAGTAGCTGACTTTTGGGTGGGGTAAGCAGGAATAGTTCTAACGTCCTT
GAAGCCATTTACTTTTCAGTTACCTCTGAGTTTCAGTGACTTCTTCACACACCTCCCACATTTCCCGAGAGCCCGCAAGTCCTTGAC
AAATCATAGCAATGGCAGGCCCTGGGGTGCTAAGGATACTTGATTCTTAGAGTCAAGTAGGGACCTGGACAAAGGCAGAAGTAAGGA
CTCCATGACGTGTCTCCCCTTCAGCACTAGTGTATCAGGATCCCTCTGAGGAGCTGGCAATAGCCAGTCACACACACACAGACATTA
GCCGGAGACAGAGGTACTGCCAGACCAGGGTCAGAGGCTGCCCCCATGTCTTGTCCTGCCTACTGTGGCAGCTGCACCTGGGCTGGA
AACAGAGATCAGGTTCCAGCCTTCATCTCCTTTCTCTTGCTGGCGGAAGCCAGTTTGGTCAGTTATCATTTGGGGTTTTTTGTTGTA
TACATGTGAAATTAAGGCAACAGCTTTCTAGCTCTGTTAACTTTGGCCTGCCTGCTTGTGCCAGGGCTCTATGACTAAATGGGCTGT
CCCCTGTCTTCTTCCATCCATTTGCTTAGAAAGCATTCACTGAGTAGCAGGGACGCATTGGTAAGGGGGGTGTGGCAAATAGGAACA
GCAATGACAAAGCCAAAAGTGCATCATGTTGGATGTTGTGCAATGCAGGGGTGGTGGGGAGGAGGTGTCCTAGGACAGGAAGCCGGG
CTTGGTAAACGCATCGAGGATGCAGGTGGGAACAGGGTAACCTGGAGTTTTACCAAGACCCTGCCGTGTGAGCCAAGGACTACTGTT
GTCTGGGAGCATCAGTAACAAGCAGGAAAGCTAGGAGATGGTACTAAACCAGGCAGTTTGGTCGCTGAGTAGATGTCAGAGGAGGAA
GEGGAGGTTTATGGCACAGGAGCTCACAGAGGCTCCATGGGTCTGCAGGGATAGTCCTTAGGCACTTGAAAGTGCTGGTGTTTGCTC
TGAAGGACCCAGGGCTGTCTGTCGTGTTCTTTGATAGGCCATTCCCTTGCTGCAGTGACACTATGTGGCCCAAGGTGTGGCTGTACA
AGCTGAAACAGAGAGTACAAATTAGCCAGCACCTCCATGGGCCTTGTGACAGGACAAGGAAGGCCTGAGTGCTCACATTCTGGAACT
TCCTTTAAGGCAAAGATTTGCTGGAGCCAACGAAGGGGCAGTGGTCCACACAGAAGGCAGAGCGACCTGGCAAACTGCAGAGAAGCT
AGGCTTTTCCCGAAAAGCACTGATGCCTGCTTTCCCTCCACGTCTGTGCCACCGTCCTTGCCACTAGGGCAGAGCCCCAGGTGGGAG
GCTCTTCCGGAGGCAATCACATGCCTCTATCTGTGTCACGCACAGAAGGCTGACAGCTCTTCCACACTCTGGTTAGATAGGGCTGGA
GTGATTAGACCTGATTCCCTGAAGACAGGACAGGGACAGGATTTGTTCAAGGTCACARAGCCATTAAGGTATGAAGGACAGTCTTTG
GGTGCTTCTCCAGTTCTGCTGAAACAAGTCTCACCCAGGAGACTGTCATGACAGAACAGCTAACAGTACTTAGACCCGTGCCAGGCT
CTGTCCTCATTCACTGAATAGGAACTCTGTGAGCCGGCATCTCCTTTTACTGGAAAACCGGGGGACAATGTACTGCGTGTACCGTGG
GGATGGACCAAGAATTTGTGCTCTGGTCCCAGAGCCTGCGTTTCACATTGACACCAAACAGCAGCACAGAGCCAGAGCAACAGCTGG
GTAATGAGGATGCTCTATGGTGTGGGCCAGAGCAACAGCTGCGATAATGAGGATGCTCTATGGTGTGGGCCAGAGCAACAGCTGGAGA
GTGGAGGTGCTGTATGGTGTGGCGAGTCAGGGGAAGAGCTCCAGCCACCAGAGGGTTTGAGCTGGGTCTGAAAGGATCAGTTAGAGGG
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ACCAGTGAAGACCAAGGCAGACATGGTGGGATGGAGGGGCATGTGCACAAGGCAAGCTTGGGACACCAAGGAAGTCAGGGCAAGAGG
CTTAGAAAGCAAGGCAARAGGGGGAAAGGAGGACAGCAAGCTACCGAARATGCCAAGGGGCAGGCTGATGTGAGGAGAGCAGTGCAG
TGEGGGTCCGAGGCTGCCATGGAGCCAGATGCATGCCGCGAGTTCTTCACTGGAGACCTGAGCAGGGACTCCAGGCTCAGCGTGGTAT
TTGACTATGGGAATCTGAGCGTGAACTCCAAGCTGAGGCCATCATCCATTTGGAGGGAGT TATGCGGARGGCCTGGCTTGAGCTGTT
CGACATTCCAACAAACAAACCAGCCCCAGGACAAATGGCTGGAGCCATCATCCTTGGGATCCATATGGAAAGACTCCTGAAGGAAGT
CTACTTTACACAAGTGTCCAAACTCATTTGGAGACAAAGGGAAGAGGCGTATGCTCTTCACGTGGGCCTTGCTCCCGTCACCCTGTG
CTGGAACGGGTCACAGCCAGTGTCAAGAAGCTGAGT TCTTATTAATAGTGAGAACCAACTCCTAGCTCAAGGAATCTGGCAGCCAGT
TTGAGAARAGTCAATGACTGAAGACAATGGCTGGAATCCCAGCACACTCTACTGGGCCACTCCAGTTGGTGTTTCTTTCAGGATGGC
GCAGGAGCGGCAGGAAGAGCCATCTTCGTGCCACAGACGTTTAGTGAGCACCTACTACATGATAGGCATGGAGGTGGTACCCAGAAA
AGGCTACAAAGAGAACTCTTATGTAACTGTAGGGTTAATAGGCCAATGGAACAGTGCGAAGAACTCAGAAATAGAACCACTTCCACA
TGGAGGAAGCACGCGAGAGTCAGGGGGAGGARACCAGTTTCAGAGGAACTGCAGAAAGTCTCATGATCTCAGGAAGAGAGGGGTTTCC
TAAACATCACACAAAGCGCTAAGCTTAAATGACAATGGAGGAACACAACTTCAGTGAAGTCTAAARATGTCCATCAAAGACACTTTAA
GGCTGGCAAGGTGGCTCATCAGGCACAGGCGCTTGTCATCAAACCCAACGATCTGAGTTCCATCTCTGATCTACTTGATAARAAGGAG
GAAATCTTCTACAAGTTTTTCTCTGACTATCATATCATATCATATCACATCATATAATATGAGCCCCCCCATAAAAAAAAACAAATG
TGATTATGATCTCCAAGGGTCAGGCATTCCAAGGCATCTTCAGTGGGTACCTCTGGCTCAATATATCTCATGAAGTTACGACCTTTC
TCTCTTCCAGTGTTTAGGGGTCCAAACTCATCCCTGTGCTTCGGTGGCAGGEGGGTGGACCCTTACCATGGGGGCCTCACCATTGGTTT
GCTTCAAGACACGGCAATGAGTTCTCTCAGGAAGAGCAATGCCAGAGAGGGTAGGGGAGAGATTACCAAGACAGAAACTACAGCCCC
GCCGCAGTCTAACTTCTGAGCTCTGTGTCAGTCTAACTTCTGAGGAGAGCTTCAGTTGTCTTTGCTACATTGTATGCATTAGAAGCG
AATTAGTAGTTCATTCCATATTTAGAGAACAGGGCTTAGAAGCGAATTACTAGTTCATTCCATATTCAGAGAACAGGGCTGGTTCAA
AGGTGTGTGACTACCTCCGGATGGAGGGACGACTAGCAACCATTCCAAAAGCTACAGAGTACACTGTGAAGACGAAGCTCACGGTGA
AGAAAAGGAAGAGAGAGAAACATAAAATCCAGGGTAATGATCACCCTGGGCAGTGGTGATGGAAGACTGTGGGAATAGCTGGTGGGG
GTGAGGGCCTGGGETTGGACCCCTTTCTAGATGCTTATTATTTTCTTTTTATGT TTTATGTATTGGTTACTTTTAAAAAAATTATCC
CTGCAACAAAATGTCCAGCAAAAGCAACTTAAAGAGGGAAGGCTTTATTCTGGCTTGCAGTTTGGGAATGTAGTCCACTATGACCAG
GAAAACATAGAGATCAGGTATGAGACCACCATCACATTGTATCCTCAGGCAGGATGCAGAGACACTGTGCTGGCACTCAGCTCACTT
CCACTGGAGCCCAGCTGGTGAGGCAGCACCCTCATGTTCAGACCATGTTCTCATGGTCTTCCTTGTCAATTAAACATCTCAGAACTC
ATAGATACACACAGGGGTGGCTCCTTGCGATTTTAAACCCTGTTAAGTTTAAGCATTTTACATCATAGCAATTGTTATATGTATTTT
TTTCTTCTCCCTGAATTTGTTGTTGTTGCTGTTGTTTGCTTGTTTTTGAGATGAGGTCTCTATCCCAGACCTCATCTTGAACTTGCT
AAGTAGCTCATCTCTTGATCCTCCTGCTCTGACCCTTGAGGGCCGEGGAACCCTAGEGTGTGTGCCACACTTCAGTTATATCAGCGCTG
GTTTTAAGGCCATGGCTTTGTACATGTTAGGTGTCTTGGTTACTGTTCTATTGCTGTGAAGAGACACCATGACCAAGGCAACTTATA
AAAGATACTGTTTAATGGGGGCTTGCTTACCGTTTCAGAAGACTAGTCCATGCCTCTCACTGCAGGGAGTGTGGCAGCAGGCAGGTA
GCTATGGTACTGGAGGAATAACAGACAGCTTAAATCTTGTCTGAAAGATGGGGCCGAGAGAGGATGACTGTGCCGGATGTGGGCTTT
TGAAATCTTAAAGCCCACCCCCCAGTACCACTCCTTCTCCAGTGEGGGCCATACTTCCTAATCCTTCCCCCCAAACAGTTCTAGCAGC
TGAGAACCAAGCACTCTGATCTATGAGCCTATGGAGTCCATTCTCATTGAAACCATAACACTAAGCAAGCACTCTACCAACTGAGCT
ATGTCCCCAGCCCTTTGCTTTGCTTTTATGTTTGATATGCATGGCTTCAAAAACCTTTAACATTTACTGATTTATCTGATTATTTAT
TATTTGATTTCTATTTTAGGGGTTTTTTTTGAGATGATATCTTGCTGTGTAGCCTCTGAACTCACTACAATCCTTCTGCCTCAGACC
CTTGTGTGCAGAGATTGCAGATATGTGCCTCAGATCTTCCTGCAGGCTTCCTGCAGAGACTCTAATGTCTGTGCAGCCCTAGCTCTC
CCTGCTTATCCGTTTCCGGAGGCATCTGACTCCCAAGCTTCTGCTGACGAACTCAGCACTTTCCTCCAGGTCCCTAAAAGTCATGCT
TGGAGTGTGCGCTTCTGETGGCTTTGGTTTCAAGAACTGTCTGTTCACTAACCGTTGAAAGGTGAAATCTCGTTCCTTGCTTTCCCC
TCATCCCCTCAGCTCTTCCTGTTCCCAGTTGTTTTTTTAAAATAATAACTCTATATTATTTTGGCTAAATCAAAAATCAGTGTTTAC
GTTACTTAATCAAGACTAATTTGACTCTATTCATGGTCGGATCCCATGGTAAAATCCAATCATTTTCCCTCTCTTGCAGCCCTTTCA
TCTTCCCTAGAGTTGCTAATTATCACTTTTCTTCATTTGCTTAGGTTTCTGTGTACTTATCACTTGTTAACTCCAACCTTGCCGTTT
GTCAGAAGTTCAGGCCTCTTATACCTTTTTAAAAAATTGTCTTCCTAAAACTGGCCCTAGAGCCTCCAGCCTTCAGACTGGTGCCCT
GGTCTTTTCTCCTCTGCAGGACAGATTTCTCTAGCCCTGGTCTTCCTTCTCCTGGCCTTTGGAGAGCCCAACTCCACTGGGCTGTCT
AGTTTAATGTCAACTTGACACAAGCTAAAGTTATCTGAGAGGAGGGAATCTTAATTAAGAAAACACCTCCATAAGATCTGGCTGTAG
GGCATTTTCTTAATTTGTGATTGATGGGAAGGGCCCAGCCTGTGGETEGTTTCTGCCTCAGGECTGGTGGTCCTGGGTTCTGTAAGAG
AGCAGGCTGAGCAAGCCATGATGAGCAAAGCAGTCAACGGCACTCCTCCATGECCTCTGCATCAGCTCCTGCCCCCAGGTTCCTGCC
TTTETGCATTTCTGCCCTCACTGCTTTTGACGCTGACTTGTTATATGAAACTGTGAGTGARATGAGCCCTTTCGCTCCCAAGTGCTT
TEEGTCATGGTGTTTCATCACAGCAATAGTGACCCTAACTAAGACACTCACATGGCACCCTGGGGAAAACAAAGCTTCCGGACTGGT
GGTTCCCAACTTTCCTAATGCTTCCACCCTTCACTCCAGGTCCTCATATTGTGGGGACCCCCAACCATAAAACTATTTTGCTGTTAC
TTCATAATTGTAATTTTGCTACTGTTATGAGCTGTGATATAAATATCCCATATGCAAGATATTTAATATGAGATCCCCCATAAGGGT
CTCATACCCACAGGTTGAGAGCTGCTGTTCTAGAGCCTTGTGAATAGGGAAATACCCTTTACTCTGTCTCGTTCAGACTCAACTAAT
GCTTCGGCGCTETCTTTGTTACATTTCCATTCGCAGTAAGACACCATGAGGCAGGGAACTTACAGARATGAGAGTTTATTGGGACTTA
CAGTTTCAGAAGATCCATAATCATATGGCAGGAAGAAGAGCAGCAGGCAGGCAGGCAGGCAGGCAGGCAGGCAGGCAGAGCACTGGA
GCAATGGTTGAGAGTGCATGCCTTGAGACACAATCACAGAACAGGGAGTGCTAACTGGAAAAGAACCTTTGARACCTTAAACCTCAT
CCCCAATGACACACCTCCAACAAGGCCATACTTCTTCTCTTAGT TGGGGTTACTATCACTGTGATGAAACGCCATGACCAAAGCAALC
TTGCGAAAGAAAGGGTTTATTTAGTTTACACTTCCACATCACTGTTCATCACTGAAGGAAGCCAGAAGAGGAACTCAAACAGGACAG
GATCTGGGAGGCAGGAGCTGATGCAGAGGCTATGGAGGAGTGCTGCTTACTGGCTTGCTCTACATGGCTTGCTCAGTCTGCTTTCTT
ACTGAGCTAGGACCACCAGCCTGGGATGGCCACACCCACAATGGGCTGGCCCCTTCCACATAAATCACTAATTATGAAGATGTCCCA
CAGGCTTGATTACAGTCCAATCCCATGGAAGCATTTTCTCAATTGAAGCTTCCTCCCTCCTATCTGATGACTCCACCTTGCATGCAA
GTTGACAGAAAAACCATCCAGGACACTTCCTAATCCTTCCCAAACAGTTCCACCAGCTTCGTACAAGTCTTCAAATATCTGAGCCCA
TGAAGGAACACTCTCACTCAAACCATCACAGATGGTCTCTCCTGACCAGAATTCTGATTTGGAAATTATTTTCCTTTAGACTTCCTC
CTAGACTTTATTTTATGTGTATGAATCTTTTGCCTGCATGGATAGACATGCACCATGTGATGCCTGTGGAGACCAGAAGAGGGCCAT
CGGATCCCCAGGAGCTGGAGTTACAAACGGCTGTGAGCCACCATGTGGATTTTAGGAACTGAACCTGGGTTCTGTGCAAGAGCAACA
AGTGTGETCTAACCACTGAACCATCCCTCCAGCCTTGTTTTTCCTTTAGACTTTTGACAGATGTATCCCATGCCTGTCTAAGTTCCAT
GGTTTCTGGGGGAAGTCAAAAGTCATAATCAGTGATGTCTCTATTTGACTTTCACCCCCTCCTCTTCTACTATCTCCTGCTCATGGA
ACCCTGCAGCTCTCCTCCTCCTCAGTGGCACTGARARACCTACATAGTCATGTGCCTCGCTGTGAGCCAGTCGCTGTCCATTGTGCGG
GGEGACTTTGGTAGAAGCTCTCCGEATGCCTCTCCAGCCCCGCCCCACCAGTTCTTTCTCTCTGGAACTGATACTTGTATCTGTAGAC
AAACCTACCAGTTTCCTTGTATGTCACGTTCCTTTTTGTTCTTTCTGTTTTCTGCATTTGGCGAGTCTGCTTGATTTCTCTTCCCGCT
CCGTCCAACTGACTTTCCCCGGCAGAGCGCCCCTTCTTTTTATTTTGTTGAAAATAGACTCTTCTGTCACACAGTACATCCTGGCTA
CAGGTTCCCCTCCCTCTGCTCCTGCTTCACAGGTGCGACATCTTATTTTATCTCCCTTGTGATGATAATTATAGATTCCCTCCTCAC
TCCCACGTCTGACTAGCCCTGCCCAATGGTTCTTTTCTGTGAATGATCTGTTCGATCGATCCCGATTCCGTTTCCTTTGNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGCCATGGTCCACCCTGAGGGGAAAAATTAACAA
TTATAATAGTATTCTTGAATTGAAAGAAAAACTTCCATCTTTTCTTCCTCAGCCCTTAGAGAAAAACATGAAACTACTTCCTCTCCA
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AAATTCTTTATTGCAAAAAATAGCAGGAGATTAGTACGTGGATGTGTGACATGTGTARACCACTTAAAGCTCTGACTAGGCTTCGAG
CTGCTCTCCOTCCCACAGCCCTGAATCACCAGCTGACTGCTCCTGCATCACTTCCTGTTGGTGAGTTGCAAGTGGGTCTCATCTCCA
TCACGGCTCTCCTGCCACAGCAGAGCAGTGGCTCCCAGCAGCAGAGCCAGGTCAATCAATGTCAGCTTCTCTGTCACCCCACAAGAG
GAGGGGGCAGTGETEGGCACCTAGTGAATGGGTGECTTTCTCAGGATATATCCTCTCCTTGTCACACAGCAAAGGCTGTTTTTGTCT
ATATATGTATATGTTCAAGGAAAAATTTTATTTTGTATTTTAGGCATATATATAGATAAATAGATAGATAGATAGATAGATAGATAG
ATAGATAGATAGAGAATGAAAAAAAGAAACCCACAAGAAAAATTTTTAAGAATCATTAAAAAAGCAGTTTTATATCATCTTTAAATG
CTTGCTTGCTTTTTTTTTT T T T T T T T T T T T T T T T T T T TTTTTT T TTGTTTGT TTTTTGAAACAGGGTTTCTCTGTATAGCTCTGGCT
GTCCTGGAACTCACTTTGTAGAGCAGACTGACCTCARACTCAGAAATCTGCCTGCCTCTGCCTCCTGAGTGCTAGGACTAAAGGTGT
GCACCACCACACCCGGCTTGCTTGCTTGCTTTTTGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTGT TTTGTTTTGTTTTTGA
GATAAAGTCTCTGTATCTGGCCCTGECTGTCCTGCAAGTCACTATGTAGACCAGTCTAGCCTCCAACTCACAGAGACCTGTCTGCCT
CTGCATTCTAAGTGCTAAGATTAAAGCTGTGAACCATACCTAGCTTGCCCTGTATGTAATTCCCCCTTTGATCTCTAATCTCTGCAC
CTCAGAGTTCACAAGCGTGAAAATGGTTGEGTGTGATGCTGAGGCCAGGCAGCCGCTCAAGAACACTAATGTAAGCTGCAAGGTTTGC
CAGGAAAGACCTGTGAGGTGCTEGCAGGCACACGAAGCAARCAACATGCACAGTACTGCACTGCCGCATACTAATCCCAGTCAGCGGGC
TGACACTCTACGETGCCEGETGCCEETECCATGCTGCTGCTCTGCGTGCACAGCAAAGGTGCTTCCTGCTGGGGCCCGACCTCTGTAT
GCTGTTETCACCTCGGCACGCTCAGATGGCAAGCTTCTTGTCAGTGGCCTTGGAGCAGGCTCTTCTGTTCCCAGGTCAAGCACTTCA
GCCTAAACTTCAAGGCAGTCCTGTGAATGCCCTGCTATGCCTTTCCTCTGGTGTCATAAATCCTACCTTTTCTGTTTCTGCCCTTCC
CCGTACAGCCACTGCTGATATGTGCTAAATACTTACTGTGGGCTACAGACTTACACTGCTTGCTTGCTTGCTTGTTTGTTTTAATCT
TCCCATTAGCAGATAGGAARACTGAGTCACAGAGGGATTTACATTACCTGTCCACAGCCACGGAGCACAGTGCAGCTGGCACGGACC
ACACCCAGATGTTGCTCATGCCTCCTGACTGAATCCCAGTATTCTTAGACCGGACCCAAGCTTCCCCTCCAGAAAATCCTCTTCCTG
ACTAGGCGCACTEECTGTETGCTACCEGCTGTGCCCCTGCAACGTTTGCTTCCGTGCTGCCGACTCATTGTGCAGGCTCTGTCCGTC
TGTCTGTCCTTCCCACTGCCACTGAGCCTTGCTAGGCCGCCAATCGCAGAGTCTGGTTTTGTAGTCTAGAGCCTGGGAGTCAGAGCT
TETTGTCTCCTCCCAACATCCAGGAAAGAGCTACAGACCAAGGACAGGCAAGTGGGACAGTGGACAGATACCTGTCAGAGCAGGGCT
AAGGGTGGGAGAGTGGAACAGCGATCTGCCTTGGTCCTGGAGGAAACAGTGGGGTGCTAAGCCTGAACCTCTCCAGGATGGCCATGGG
AACAGAACACGCCAGCCTGGGCACATGAACCTAGAAGAAGAAGCCAGCCAGGCTCCTAGCATGGCTGAGAATTGGATGACTGGGCGA
TTAAAACTATCTTCAACTGTCCCCAGAAGCTCCAGGCACCCAGTCCCTTGTACAGGCAGCAGTAAAAGCCACTGCCATGGTGATGAT
TTGGAACTGGATTTGAGGECAGTAGGCAGTGGTGGCCATCTTGCCCCAGTTCCGCACTCTGCAGACCTAGCTTCCTTGCTGCTGTGC
CTCATCTTTTCAAGCATCCTGCTTGTTCTTCCTCTACCAGGGAACCCAGAGTTGCCTCCAAGCCCTCTAATGCCAAATGCAAACACC
TGCCCATAGAACCCCAGGCCCTCCAGCCTCTTCTGAGCACTGGTCTCCCAAGCTGCGTGTCCACTGCAGAAGCCCAGGTGACAGGTG
ACCGCCTCCCGTGGACACTTTCTCTCTGGGACACGTGCCAGTCTCTTCTGTTTCTCTGCTGTCCAGTGGAGCAGCAGAAGTCATGGG
CTTTGCATCAGTTGCTTCCTATGAATCACTCAGCATCTCTGTGCGTCTAGCCGCTTCCCCGTCAGGACTTGARAGGCTGCCGTAAGA
AATAGAGTGTTTATGTTCAGAGCAGCGCCAGTAGATATAACCAGACAGCAGGTGCTCTGTAGATARAATCCTTTGCACTGCCTTGGT
GTTCCTCAACTAGGTGCTTGTCAGTGACTAGCAGCTTTTCTGCTTCCTTCAGGGGCATCTCCAGATACACTTGTGCTTGCAGATAGC
CCTGCATGCCTCACTAGGAAGGTGGETCTGGEGAAGCAGTGCTGGGTGATCACTCATGGGGTATCAGTCTCGGTGCATGGAGATTGC
AGCTCAGTATAGCTCGGGCTCAGTCCTTACGTATGCCATGTGTGTTAACAAGTGTCAGTCTCCTTGGTTACGACATTCCCAGAGAGC
TGCCCCCTTTACTCAAACAGGCTGGCTTGATCTCCCTGCCCCTGGCTCTCTTCCCCACTGTTTATCAGAAGTAGGATTGCACTGCAT
GCCACTCACGCTGGCCCAGTAAAATGACCCTTTGAGAAAGGACCTTCCTTCCTTGCCATCCCCACTCCCCTGCATGCTGAGTTTGGG
TTCCCAAGACCTCCTGGAGAACTGCAGCCCTGCCCCCACCTCAGTCCACGGTGCTACTGTCACAGAGCACCACAGACTGGGTAACGT
ACGAAGATGAAAAGGCTAGTTCCCATGGTTTTGGATACTAGGATGCCTTTTATCAAGGCATTGTCGAAACACCAATAAGTTTAGCGT
CTGGGAAGGCACCTGGTTGACACATCCTCCAGAGGGAAGGAAACTATGTCCTCATGTCTAGAAGGCTCAAGAGCAAAGCAGTAGACT
GGTACACAAAAACCCTTTTAAGTCAGGTGAAGGGACACGGGCCTGTAATCCTGTCACTTGTGAGATGGAGGAAGARGGTCAGAAGTT
CAAGGCTAACAGCACATGAGAATGTCTTTTTTTTTTTTTTAAGGAATAAGTAAATAATAAAATAARATAAAATAAAATAAAACAAAA
CGTTCCCAATTCATTCATGAGAGGATACTTCACAGCCTAATCATCTCTAAATGGCCATCTCCTATCATCTTGGGGACATCGGCTTTT
GAGGAGGGAAGACATTTGAGCAATGCCAGGCACCTTCAAGCTGAGTGTGGAGGTTCTTGCCTTTGATTCCAGCACTCAAGGAGGCAG
AAGCAAGGGGATCTCTGTGAGTTCAAGGTCAGCCTGATCTCCATAGCAAATTCCAGGCCAGCCAGAGCTACAGAGTGAGATCCATTC
CAGGAAAAAAAAAAAAAAAAAAAAAGGAGGCACCTGCCAGTGTCTCCTACAGAGCCCTCTGCARAATGTCTGTATATCCTCAGAGCAG
AGCCCCAGGGCCAGGTTCTCCCGAGGAAAGGAAGGAAATACAGAGGAAATGGCCTCCAGGCAGAGGAAATGAGATGATAGTTCTAGC
TGTGTTCTGCCACTAATGTTTGTCTGGGTCAGAAAGAGGCTGAGCCTTTGTGAACACTTCCGCGTTCCCCCACCTGTGAGGTCGGTT
TCAAGAGAGAGACCCAAGCTACAATGGCTTCCTTCTACATACACAGGAGATACCAGTCCTGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGAGAGATTGATCTTGTCCAGGAGTCTGTGATTTCAGATTAATCATATAGACGGTCGATTTAGAAAG
AAAATTAGAATATTATGCATGCATGACCTCAGCTGAAGCTGTCCTACCAACAGCAAAAGGARGTCTACAACGCATCACAGATCGTGA
CAAAACATTTTTGCCTTTGGGACTCAGCGACTGCAGGCAGGCAGGACCTGGATGEGCTCTGATGCAGCCAGCACCTTCGGGAAGGCC
TAAAGAAAGGTGTCTCACTGACACCACTGTGTGTTCCTCAGTACCCCACCCCACCCCCCTAGACTGTTCCACAGTCTCTGTTCCCAG
GAATAGGAGTTTCACAGACTAACTCCCGTCTTCCCTCGGCAGGTACCATGATCAGCAGGATGTAACTAGTAACTTTCTGGGTGCCAT
GTGGCTCATCTCCATCACGTTCCTTTCCATTGGCTATGGGGACATCGGTGCCCCACACATACTGTGEGAAAGGTGTCTGTCTTCTCAC
CGGCATCATGGTGAGTACCGCCTCTGCCCATGGTCCTGCCCTCCCAGAGGEGCCTTCCTGGGGAGGGEBEAGGEGGAGEGGGTGCTGET
CACTAGGCACTCATGCCTCCCCTGTGCAAGTCGAGAGGCAAGTGTGAGTTGTGCARATCTAGTTTCCAGAGCCCACCAGCTGGAGTT
GGCTGTCGCTCTGACCCTCTGCTCACCACTGGGGAACCTCAGGCTTATCATCTGCCATGCTCCTTTCTGTGTCCTGGATTCCATAGA
CCTCAGCACCAGTTCTGATCAGGTTTAGCTGGAGCTCAGARATAGACCATTGAGCTGGCCTGAAGGGCCCTGGGTCCTGAATGGGCT
TGGCTTGCTGECTTGAGTTCTGETTTGTCCACATGGCTCTGGGACAACTCTTGGCTTTCCCAGGCTTTGTCTTCCACGCTTGCACAT
TGGATCGCTGGCTCTGAGTGACAAATGCTTTCCAGCATGGGTATCTGGTAAGACCAACAGGTCTGCAGGCACCCAGCACCAAGGTCT
GCTTCTTCCCACCCTCAGCCARATGCCTCAGGCTCCAGGGAGCTGGGACACACGTGTTCCTACCTTTCGCTGEGCCGTGTGCGGCAT
ATGGGAGGGATGTGGTGTGCAAGTAAGACACAGGGCCCAACTTTTCACTATCCCTTCACTTTGGCCCCTGGGCCAGTCACTCAGCGE
TCACCTGTGGAGCCTACAATCTTTGGETATAGCTAGATACTCAACTGGCCTCCTCACTGACTTGTGGGCCCCAAGATATAACTGATG
TGAACATTTTGCGGTAAAGAGTGAGTACTGTATTCAAGCTAGCCCCACATTTGAAGCAATCAGGATTGCGGGCGATATTTTAGGGGTAGG
ATAGGGAGTGTCTACTATGATGTCCTATGTGGAGTCTTAGAATCAATGACAGACTTCCTTTTTAGCCCAGGGAGACCTGTTTCTTAG
AAGAGAAAAAAAAATCCTGGAGAGAGGGGCACACAGCTCTGCTGGGAGCCATTGAAGCTGATAATGGGGTGACAGTACAGATAGGAT
GTTTGAGGCCTGETTCTAGETCTCTCTCCACAGTCTGACCCCCAGATCTCTCAGTGCTGTCTTGCTCTGCACCCCGCCCAGCTGCTG
TGAAACCCCTTTCAGEGCTCCGTTCTCACTGCCCCCAAGAGATAGGACAGCCTTCCTGTGAGGCAGTGACTGGTGTCTACCGARGGA
GCCAGTCGGCTGCTAGGTATAGAGCGAGACCCCAGGGECGGTGGCTEGGCTGACCACAGCCTCCTGTTCTTTCCAGCTCCCAAGCAGAGC
GGGCCCATGTGAGCAAGCAGCCTTGAAACAGCCGGTAGTGACAAGGGCATAGTGCCAGGCTGGGATAARATCACAGTAAGTGCAAGGC
TTTAGAACAAACACCTCCCATCGTTCAGTAGGAGTCTGTCTGGCACAGCGCCAACAGTCACCAGGARACCAGGCAGAGTCTTCCTAC
CAGAAAGGAGTTAAATGCCACCTGAAGACTGTAGCTTTCCTTCTGAGACTCTTGGAGTGAGCTTCAGGCCCCACCCTAGTTCTCAGG
CAGGGTACTAGGAGCCTCCTTGCCAAGAGGTGCAAGAGCCTCTGTTATTTTTAAATGCCAGCCATTCTTCCTCTCAGAATGGAGCTG
TGCCCTATCCAAGAAGCTGCCTGGGCCCACTGTTTCCCTGGCTCCCCGGTTTCACATCTCCTGGCTTTGGCTCTAAAGCATTGGTAA
AAAGACAGGAGGCCCTGETCTGAGACACTGCTTATCCGTAGGCAGTGGTCTGCGTTGGCCTCCCCAGCACCCTCTATGGCTGCCTGGE
GATCCACGGTGTTGECTTGTGGTTTETCGGTGAGATTCAGGTGGAAAGAGCCAGCAGGCAAGAGGCCACACTGCCCTCCTTAAATTCCA
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ACACAGGCTTTTCCTGGGAGCGCTTGCCTAAGGCCTAGCTCCCCACARAGGCTCCAGCATGGGACGGTCCCTTTGTTCTTTGTCAAT
GTCTTCACCCATATTAAATGCCACTCACTCTGGAAGCCTGCTGGCTTTTTGTTTTTCTTTTTCTCTTTCCTATTCAACAGGACTCCA
GCTGAGTCATTCCTTTCTAGCGGCTCACATTGCTAAGCCCACCCCCAACATGATGTATATCTCCTGATTATTATTCCAAGGGCCTTG
ACTAAAGGTAGGGCTTCCTGTTTGGTTGCCATGGACACCACCTAGGCCAAGGCAAGGGCTGCACAGGAAGGGAAAGGAAGGATTTTG
TGTGCCTGCTACAAATGGCCTTAATCATTGTTTTCCTTTGGCATCCAGCAACTGCATAATTATCCACCATTAGGCAGGGCATATAGC
TGTCTGGACAACTTGACACCGTTGGCTTAGGCCTGGAGCACTTGAGAGTTCACTCATTAATGCAAATCTACCTTGAGCCCCAGCACC
TTCCCATGAGGAATTTTCCAGGATACTTTACAAGGTAGTTACTATTCACCACCCAGAAGGARAATGAAGCTTTTGGCTTAGCTTCTG
TGGEGETATCTGCGAGAGCCTCTGGGCCCCCCAGAGACTTTCTGGTGGTAACTTCATGTCAGTGGCTCTCTCTGTGTCCCAGATTTGGA
TGCTCTCTGTCACCCTGATGCGGGTTGTAGACAAACAGGCCTTGTAGCCATCCATCCAGTGGAACAGTGAGCTTTCCCCAACCGGET
CTCGAGAGATGCCTCTTGAGCTGATGAAGAAGAGGTGACACAAACCGAGTGACCTTGGGGGCAGCACAGATGGTCTCAGGAAGACAT
CTGCTTAGTGTCCTGTCCCATGCAGCTCTCCTCAACCGCTGGGGTTTCAGAGCTGCTGATGATATTTTGGCTGTCCCACAGAATCTA
TTGCAGCCCCGAGGCGACCGTAAATGTTCCTCGCTGCCTTCTTCCATGTGTCACGTTCATTTATGTTTTATCTCCTTTTATGCCTCT
TTAGTTAAGAACACCTCATACTTTTCCCCCTCGGGATACTTGTTTTTCCAACATCTAAGATTTTCCAGCTGGACATTTTTCTTGGAA
ACGGGAAGTGGGAGGCATGGTETGGAGCGETTGEGTGTCCAGATTTGGGTGACGACTTAGACATGTTCACCCCTTTAGARACCCCTTC
TCTGGECAGTCTGTAGCCTCTECTTACCTGTGTACCTTGGGCAGTCTGACTTTGTTGGAGGCAGGTCCTGCCCCGCTCTTTGCAAAG
AAGACTTGGCTGGAATGGACTGAAGATTCCCATCAATGTCAAGGGAGTCAGGTCTTAGCATCTAAAGTCAAGAGGCTGAGTCACAGA
TTTGCTCCCCATTTTAACCCCACAGAAGTCACTCCAGCAGCTGTCATCTTTCCTATCCCATCACCCCCCCTCCTCATGCCCCTCTGT
CCCCCTCTGTCTCCCTCTGTCCACCGGCCACCATCACTGCGTTTCCACACAAGGACAGCGTGAGCTCACATGCTGCACTTAAGCAGG
TCCCTGAGAGTCCATCCATTAGAGCAAGCTGCACAACGGCTGAATCTCACTAATGCGCCCGGGTGGCTAATACAACCCTGGGGETCAC
TCTCAGATACAAGACATTTCCAAGGGAACACAGAGTGGTCACCATCARACCCATAGGGATAGACAGGCTGGCCATTGCGAAGGGGGC
CTCATGGCACTTCCTGGGTGTCCTCTARAGACCTCAGATGGATCATTCGCTCTAACCCTGGCTCTTCACTCTTCCTTCTCACACCCA
ACTGTTGTTTGCTTCTTTCCTTGTTTCTTATCCCTGGCTTTCTCCTTCTGTTTTCTGATTAGTGCTGATTAGAATATGGCCAAGTTG
TTTTCTATCTCATTCTCCATTTCCCCTGCTCCCCCATCTTCTCAGTCATCCTCGAGAGGACCAGCAGCCTGGGCTGTAAACACCTCA
CACCATTTTCTGGGGETTEGTTGCTGCTTGATACCACATTCACAGAGTTGCCTCTTATACACATTAATAGCTCTGGCATCATCATCCG
TGATCTCCCTAATTACATCCAGTCATTGAATTATCTAAAAGAAAGCAAAGGGTGAAGGCTGGCAAGACGGCACATTGGCTAACGGCA
TACTGCCAAGCCGGATACCCTGAGCTCAATCCCCAGGACCCATAGGTACAAGGAAAGAACTGGCTTCTCTTCTGTTGTTCTCTGACC
CCCATGTTTGCACCCGTATACATACACATGCACACAGATAATTAAATCTAACAAATTTCTCATTAAGATTGTGCATACCCACTGAAG
TGGGAATGGCCTGAAGAAGGTAGCATCCTCAGAAGGGTATCTCTGAGGGAATGTTTACATTTTTAGGCTGAATAGAAACCGGGCTCT
GGGATTTAGTCTACTTTCTTGCCTCCATGCTGCCCCCTCAACCCCCAAAGTATCCTTCTCATGTAAGATGGGTATTTCCTTAGTTAA
GCACTGCCCTTCGCATTGGCAGTCCACTGTAGTCACAGCGTCAGCCAGCTAAGCTGTGGGCCAGGGCTGGAGCTGCAGGGCTCCCGT
CTAGACCCCAGCAATTGGGGCATGACCAATTGTTTTGATGATGTTCCCAAGATCCATATAGCAGAAGGGTGACTCGCTCTTCAGATG
TCACACCCGGCTTTCCGGGGTGATTTAAGTGGAATTATTTCTGGACCCAGGAGAGCCTGGGGAGAACCCTCTCCCTCTGATGTCCAT
TTTTAATGCTAGGACACATCCTTCTTTCTGGATGTTCTATACAAAGGAGATGGATGGCGCTGGCTTTGCTTGGGGGTGGGGTATCCT
CCCTCCAGGACAGTTTCTTTTAAGCTATTTTTGCTTTTGACAGGCTGGTTAAATTGATTACAGCTATAGACTGAGCTGTCCAATTGC
CCATATCCTCTAAAAATTGGGCACCAAGTCTCCAGCAAGTCCCAGATGCCAAGAAAATGCAGCCATCCCCAAATGGACAGGGGAAAT
GAGGCCAGAAAAGAAAAGTTCACAGACTGGGCTCTGCCCTCGGATTAGGTGGCCGAATGGGCAGAGCGTCCTTCTGCTGTGTTAATG
GGATCCGTGTGGAAAGCTCGGGAGAGGCAGTGCCACTTTCCACATCAGCATCCCACACAGGATGGCCTTCATCACAGAGAAGGGGGT
GTGTGAAATACATTTGCCCCAAGTTGGCTATAGATTGTAGCATTTCTGAGAAATATTCTCCTCATTTCTCACATGTAGTATAAAACC
CAGGAAGCCAAAACTGTTGCTGGTAGATTCCTTCATCCCAGCATCTCAAACTGCTAATCTGGGCTCCATGCTGGGCTTTGTGGCATG
GGGACTGGTTGCTAGAATTCCTAAGTCCTCTACCTTTCTCCARAAGTTGGTGATCAGGATGGCACCATACTCAGAGAGCAGTGGTCTG
TGAGGAGAGGCCAGGGATGGCTTCCATGGGCCACTAGAGAACCAGGTGAAGGGATTCTGTCTCCCTCCCTCAGGACTCGCAGGCCAC
CAAGCAGCACCAAGGAGTGTTTCTAAACATAGGCGTACACTGCTTTCTTGACCTTGCTCCCTGCTCCGACAATGACAGTTGGGTGGA
TAGCTGAAGGACTAGGCAGGAAAGGCAGCCTGCTTTTCTGTGGCTCAGCTCAGEGCCTGCTGCTTTGCTCCTCCTCTGTGTTCCCCTG
AGGGAGTTGGCAGATGGGAGCTACCTGAGCAGACTGAGAACATGATTCTGGAAGGGCTGAGAGTGTTCTACTGGGTCACTTAAATCC
TGGCTGTCCGCAGAAGTGTTGTCCCCTTTAAAATGTACTTGAGGCTCCTTCTGAAAGCCTGTGCTGAGTCACAGCCTAGAGCCTCAA
GAAGAAAGACCCACACACAGGGCAGGCACAGCAGTCAGTGCCTATCCAAGTATCCCCCTGGGAGATACTCATCCCAAAGATGGCCAT
ATACCCAAAGATGGCCATATTCATCTTTGGGGAAAAGTTATCTGCTCTTCATTTGGCTGTTCTCGGGACTCTCTCAACTGCCCGGTG
TGGGCTACACACTGCAGTCTGCACATGGETTTTCCCCCTGGGCCTGTGGATGTGAGCTTGGGACGAATGAGACAAAGCAGACGTGGC
CTCCAGGTGCTEGACTETCTETCACTTGCCACACTGCAAGGGGCCTGATTACCCTAGGGTTTCCCTCCGGGAAGGCTCATTCTAGCC
ACACAGCACTGAGAACTTGAAGAATCAACTCCCACAGGTCAGCCAGGGTCACAAGGCAAGAAGCATTGCAGACCCCCTCTTTCATGG
GGCTATTGGGGCGCAAGCAGGTTTTGACAAGCTTTATGGCATGTCTTGACCAATTAGAGACTCAAAGTCTTATACCATTCCCTTGAA
ATGCCAACACTAAGCCTGGGGCACACCAAGTCTTGTGTTTTACCTCCTAACTGTGTGTTTTCTCTCCTGEGACCCTCTGACGTCCTC
TGGCAGGGTGCAGGCTGCACTGCCCTTETEETAGCTGTGGTTGCCCGAAAGCTCGAACTCACCAAAGCAGAGAAGCATGTGCACAAL
TTCATGATGGACACTCAGCTCACCARACGGGTAAGCCACCTCACACCCATGCCTTCATGCAGGTCCACAGCCGAAGTGEGAGCTGAT
CAGAAARAGATCAGACACCEGGTETGGCTTAGCAATGCTCCTTTGAGTGCAGGTTAGGAGCATGCAGCTCAGGCGCACAGCCCCTAL
TGATGCACTACCCAATGCCCCTACTGAGTGCATGAATCTCAACAAACCAGGTGAGTCACCACATGCTTCCAGCAACCAGATAATTTT
CCTGATAATTAGATCAATAGCACACAGTGATAGAAGCCGTCTCGCCTCCCTGCCTGATGGEGGTCAAATCAACCACACAGGATGATGC
TATATTTTTGACTATGCTCAAATATTTTCATGATTCTCATTAAGGCCAGTAGAGAGCCTTAAAATTATACTGGAGTTGTACCTAAAT
CCAATCCCTTTAAAAAGTCATTTAAAGAGATTATTCCAGTAGAGCCCACATTCCCAAATATTGTTGCTCACCAAAACGCCACCATCC
GTTTTCCCCTTTTGGGCTGTCTGGATAATGGCTCTCACTTGCATCCTTATGAACTCAGCTTAGGAAGAGGATAAACTCAAAGTGCAG
GGATGGGGTGATTAGCTGCTGCTCAGATTCCCCCACTGAATTGTCAGAGAGAAGGAAGCTCATTTCAGCCAGGCACAGTGATCCCAG
AACGCAAAAGGCTAAAGCAGGAGGATTGCCATAAATATGAAGCCAGCCTGGGCCATCTAGCAACTCCTGTCTTTAAAAAAAAAATTA
ATAAGCTCCTCTAAGAACAGAAAAGAATAAGGCTTCCAGGACAACAACAGGCCCAACAAACTAGGTAGGAGCTATTTCTTTAAGGAC
GGTTTTCAAGCGAGACTCTGGAAACAAATGGGAGCCTGARGGAAGGTCAGATGTATGCCCTCCTGGGTGGCTGATCTTCTCTAGAGG
AAGAACCAGGACTCTGGGCGCTAACTGGGCATTGATCCCCAGAGAAACGCTTCAAGGTGACATGAATCTACCAGCARACCCCACAGT
CTTAGTTGGGGATTTGAGTACTAGAGARACTCTTCTGTGATTAACGTTTCAAAGCCATAAAARATGTGTTAGAAATAGAGACAGGCG
GGAAGACAGAACAAAAAGAGACTGGGAAGGAGCAGGCGGGCCCTCGEGGGAAGCCAGCACAGAGTTTGCGGTTGCCAAGGCCTCTCAG
CGCCTCAGCAGAATTATTTATGGCCTTTGATTGTTGGGTCTTTGATTGGGGGTTTCTTTAAAGAGCTGCCACAGATATAAAAAAGGA
ACCTGTACAAGCAAATCTTGACATATCATTGGCATACAGACCACAAGGAGCATCATGGCCCCGAGCCACCAGCCAAACAAAAGAARAA
CAGAGCTCAGGCATGACAGTATGTGACACTGTCACCCTGCAGCAACCATACCAAATGCTAGGAGGACAGCCTCAGCCTCAGCCTCAG
CCTCAGCCTCAGCCTCAACCTCCTCTCTARGCCAGCCTCAGTCAGCCTCAGCATGGAGGGGAAGGCTAGGGTATGGGCAGTCGAAAA
TGCAAGTGTCATCCGGAGTCTACTCAGCTCACTGCTTTGAAACCCCACGGGCAAGGGGAGAGGGGTTTGTCTCCCAGATCTTTTCTG
AGGCTGTTTGCCAAGAACAGAAACAGTAACATTCCCTGTTTGCTCCCGTGGCGTTTTAGAGCCAAGAGTATACTTTGTATTTTCTTT
CTATTCCTTTGTCCTACCCCTTTTCCACCCAGTAAATCAGATACAAGAGGAAAATAAAATGAGGAAAGCCCGCTCTCTCAGGGGCTA
GGGAAATTAGCACACACACACACATACCCCGCACTATAATTGTAGAAGGAGATGAGGTTGTGGTTGTTAATTTCAATCTTTCAAAAA
TAATTCACTAAAATCCTCTTCAAGGCCACTTACTTTTGGAGGAATAGGGCTGAAAATCAAATCCATGGATATTTATTGCTTGCCTGT
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GATGTGAGGTGCCTACTTAATTCAATAACATCTCACTTTTCTCCGAACACTCAAATCTGCTGAAATGTCCCGGTAATATCTTATATC
TTTTCCCAGEGGAAATAAACACAAAAGGAATGATTCTCACAGAGGGAGATTGACAGCTGGCATGACAGAAATGTTACARAGGACCTTC
TGEGCATCCTTATCTGAACTGAAGCTGGCTCCGACCTCTGTGACCACTAGGGAAGCCTGTTCTTTGCCCTTTCCATATAGCCCATGC
ATCCAGTTAAGGTGACTCACAGGTCAAAGGCTGTTCCCAAGACTCCAGTGAATTCTCAGAGCAGGGTCCAGCGTGGAAGGAGTTGGT
AGTAGACGATTAGTGGCTTCCCCTGATGAAAGCAGATCCTTGCAAGAACAGCCAATATTAATCCCTTGAATATCTAAGCAGARAGAA
AACATGAATTGTAGTCTGTGAATCACACAAATGGGAGTCATTCTGACATTAATTCATCCGGCCTGTCTAGCTTCCACCCAGTCCTTC
CAGGTAGCACCGGCTGTTGGCTTGTGTTTACTTGTGGAGAACGGAGGCAGCCTGGTAGCAATGGAAATGGACTCCTGACTTTCCCAA
ACTCCTGGCATGTCTCCTTTCACCTGAATAACTTGTCAACCTTGGTGGCAACGTCACTTCTGTACTTGGTGGGATCACAGCTTCCCA
CACTGACTTCGCAGTCACTGCCACTGTTAATCTATAATTATAACTTATTGCCAGCCCTGGACTACTCAATAATGTCTAAGGAAGTGA
CACATAGCAACGCTGTGCATGATCGAGAGATGACCCGTGTATCCCACCGACTCCCCACTCAGACCTGTGGTAGGCTCTCCAATCAAT
TTGATAAGTGTGTGCTCTTCGCTGGGETGECCTCTCTCTCCTTGCAGARGGGTTCCTCGACCCCATGATCTCATCGAACCACATTTC
CCATGAAGTCAGTGCATAAAGCCAAACCCAGCAGCCCTGAACTACTTTAGGCTCCTGACTCTCCAGGGCTGCTTACATACGTCACTG
TCCCTTCACAGTCCAGGCCCAAAGACAGTGCCAGTTCAAGCTAGTCTGTACCTAGCAGTGCTCAGGGCCCCGCCCCTCACTCAGTTG
TTTACATGTGATGATCTCTCCAAGGCTCCTCCTGCCCCATCCTTAAAGCACCCTCCACCTGGGTTTTCTTGCCATAGACCTAATTAT
CCTGCATCTGCTCGTGGTCTTCCCAGTCATCCCTTTTCATCCCCCTAGACCTGATTCCACCCTGAACATACACATTCAAAAAACCTC
AGGCAGCCCGAGAACCTACTGAACAGTCCTAAATAAAACCTGAACTCTTAGAAAATGTCARAAGGCTTGAGGGARAATGTTTCCAGCA
GECTTATTCAAAGACTTAATCTTAGCAGGGETGTTTTATAGGGGACATAATGGCAGTGGCTGTTATGCAGACATGGAAGCGCTGGCTA
AGGACCTCTAGGTEGATGCCCCATGECTGGCATGGCTCATGAGTAGGTCCCCAGAAGAAGCGTTTCATTAGGTAATCAAGCATGCCA
GGACTAGATATGCTAATTCTCCCAGAAAAGGATTGCAAATGACATTCCCCACAAAGGCTGTGACCCAGAGAGACTGGGCACAGTGTT
TCTTTCCCCCACAATAATAGAAAAGCATAGAAACAAACAGGAAAGATCCTGGGGATGAGCTGGTCCARAACCAGATATGAATACTCAA
GTCCAGAGAGGGEGGAGCEEGGTGGATGCCCAACACGTGCACCTAGTTGGTGCCTCTGEGAGCATCTGGTTTGCACACAGGAAGCATTAG
CACCCCAGTCACTACCCAGCATGGTTAGTTCCTTGAGCTTTGCATGATGGTTAAGGTCCCAGGCCTGCAAGACGAAAGAGCCAGCTT
GACTCCAATAGCCCAGTGTTACATCAATAGCACGGTGAGTAACCTGCCATTCATCACCGAGTTGCTATGGATAGAGCTCAAACTCCA
ACCCTGAACCACAGACTACATCTCCTTTCTGCTCCTCTCCCCATTCCAAAGTCCTGACAAGAATGTTGATGAAGCAAGCCCCTTGCA
GGTGAGGCAGTGAGCGTGGGTTATGATGCGAGGAAGCGAAGAGGGGAGGCAAAGCAGGTCGATGAGAGAGGGTCTTAGGAAATTGTCCC
TGGAGGAAAATGAGGAGAGAATCGCTGGCAGGAGGGGAGGGCGCACTGCTGTTTACAACAGACACCTCCAACCAAGCTCTGGAGACA
GECTGCCTCCATTCACGETCTCCCTCCATGATGTTCCTCATCCCTGCTCATTGGACTCCACCTATTGACTGTTGAGATGGTGACTCA
TEECTGCCAGECTCCTCTGGATTCCCTCTTTGCCCTCTCCAACCAAGAAGGACACTGCTCCCTCGGCGEAGAGGTGGCCAGAGCAGC
CTGTCGCATGGGATGCTGTGETCAAGAATGCAGGGAACAGACACGTGTCCTTCTGCATACTTTCTTCTCTCGGGGAGGCTAGGGCCA
TGAGAAGAAGCTGACATGAATTGGAAAAGTGCTATCAATAACTTTTCGTAGGTCTACGAGATGGCTCGGTGGGAAAAGGCTCTTCCC
GCCAAGCCTGTTGACCTAAGTGTAATGAGCCCTGGGACCCACATGGAAGAAGGAAAGAATTGACTCTTGAACGGTATCCTCTAACTT
CTACCCATACACTGGGATGCATATACCATCCCATAATAAACAGATAAATGTAATGAGAAATATATGTTTACAAAAACAACACCARAG
TAACTGTGCCTTGAAACACACCATGGGTGGTAAATAGAATGCTGAACAGTCTACCTGTGCTCTCATCTAATCAACACAGAAGCCCGT
CTCCAAGATGAATGACACTTGCAAGACCCTAACCCTCTGCCTGCTCTAATTTTCTTTGAAGCTCTTAGAATCTGATACTGTGGTTTT
TAACTTCGTACTTTCTCACCCAAAGATTACAAATTCTGTGACAGCAGCAATGGCATCGGTTCACCAAGAGTGGTAGCATGCACTGTA
ATCCCCAAAAGCTGCCACAGAAGGATTTTGTGTTTGAAGTCAATCTGGGCTAATAGTGAGTTCAAGGTTGGTCTAGACAACAGAGTG
AGACCAGGTTTTTTTGTTTTTAAAGATAACATTATTGATTTGTTGAACTCTGTCCTCTCCCTTTCTAGAACAGTGTCTGGCTCATCA
TAGGTCCTCGTTAGTATTTATTAACTATCCTTCAAATGGAGAGAGGACGAGAGTCTCAGGTAGCTCAGCAATAGATCCATGGAGGAT
CCACCCACTTACCACCTTTACCTGGAGGTTAATCCATGAAACGATGCAGACAGTCGTGCTCTGCAAAGCTTGGCACAGCAGTTAACT
CACAGTTATTTGGGAGATTTTCCTCAGACTTGGTTCTTCCCTAGTCCCACTAATGTGCAGAGTCTGTCCTTCCTAGCCAGGAAAGGT
AGTETGCTTGTTTAATCCCAGTGCTCAGAAGGCAGAGGCAGGTGGATCTCTGTGAGTTTGAGGTCAACCTGGTCTACATATCAAGAT
CCAGAACTTCCATGATTGTGTGGTAAGACTCTGTCTCAAAACAAAACAGTCTCATTGTATATAGTATAAGGTATATGGTATATGGCA
TATGGTATAAGGTATAAAGTATTTAATATATGGTATATAGTATCGTAGTATATGGCATGTGATATATGGCATGTGGTATATAGAATAT
ACAACTTAAAGTGAAAAGAGCAATGTGGGGATTAGAGAGTTTATAGACTCAGTGAACACCATCAGCCTCAGTTCTTATGCATCTGGA
AGCCAGAGAACTAACCATTCACACATAAAAGATCCCACCCAGCTATCTTCAGTGGCACCTCAACCCAACCAGTCAGAGCCAACCTTG
AATGGTCCTTGCCAGTTCGCTGCTTCCCTCTCAAGCCCTGACCCTCCCAACCCTGCATCCTGGGAACATCTTTTAGGTGTGGTATCT
TTGTTCATCAGGAGAGCTCAGAAGGTAGCTAAGCCTTCATCAGGGAAGGGTGTCTCACACTGTGGAGGCTGAGCAGGCCCCAAGAGG
GGCTGAAATGGTGCTGTCTTTTCAACCATGCTCAGAGCCTGGCACCAGGTGAGATGGAGGGARACTCAAGAGAGCCAAGTGCAGTTA
AAAGTCTATTGCTTTTTCTGTTGCAGATATCGATCAACTTAGCTTTGTGCCAGGCCGTTTGCTAGCAATTAATTTCAGTCAGTGCAA
GEGCTTGAGTTTACCATTATTTTCCCGAATGCTCAGGEGCCTCCCTCTCAAACCCATARAGATGATGTGATTCCGCTCTGCTCCCTG
GCCAAACCATGACTTCAGGATCTTTCATTTAGEGCTGGCTGAAGGCAAGACTTGAAGTCTGTATTCTGTCATGTTGCTGAATGAGGGC
CAGATGCCTTAAAAAAGAAAGACAAAAACCAAACCAATGTCCTTCTCAATTCCTTGATCCTGGGAAAGAGGAAATGATTCTGTTIGT
TCAGATGTGATCCAGACCTGTCTTCCTTCAGACCATGTGGGAATTGTTTGCACCTCTTGGACCTGACTCTTGCTTAGACTTAGCCAT
TAGCTCTCTGTATGAGTCTGGCCTTTTATCCTCTTTCTGAAACTGTTTTCTTCTATTTTAAGTGGGGATAATAATAACCAATATCTG
TCTGATACTTTAAAATTTATATAGTGCTCAAATCCACACTGACTGTTTGCTATTGGCAAGCTGATGGGCTGAGGCTATGAAAAACCA
AAATGATGTTAGCCCGACATGATAGTGGGTTTGTGAGGCTGTCAGCCAGACCTGGATGGGGGAGCCTTGCTAAAACCAGCTATTCCC
TCCACACATCAGCTGTGCCTCACAAATGTGTGTGTCTATGTATGTGCCCAAGCATGTACATGTGTGTATGTATGTGTACCCAAGCTT
GTGCCCATGTATGCATTTGTGTGCATGTGTGCATGCCTGAGCATGTATGTATGTATGTATGTATGTATGTATGTATGTATGTATGTA
TTCGTATGTETACCTGAGTGTGTGTGCCTGAGTGTATGTGCCTTAGTGTGTGCATGTGTGTGTGTCTGAGCATGTATTTGTGTTTAC
ATGTATGTGTGTACATGAGCTTGTATGCCTGTGTGCATGTGTTTGTGTACCTGAGCATGTGTGTATAGTGTGTGTGCATATATGCAC
GTGAATATGCCTGTGCCTGCATATGTGTGTGCATGTTTGTGTGTGCATTAGCCTAAAATGTCTTCCATTCACATTAAAGATAATTAA
GCATTTGCTTCTAAACTGCTTAATGATGCATACAGCCTATAGGCTTCCTCATTTCARATGTTTGTTAGCAAGACACAGAGAGCATTG
TCAAAGGTTTGTCAGTTTGGCTATTCTGTGEGCACTATCCACACTCCTAAGAAGGGACTGTATAGCTAGGGCTCTACCCGTCCTTGARA
ACCACTTGGGCAGACTTTGCCCTCTCCTGCTTGTCTTTAAGGCTTCCCTTGAAGGCCGAGCAGCCACAGAAACTGAAGAGGTCCTAC
ATCAAATTGCCCACCCCCTTAAGGGACAACAGCAGCATTCTGCTGAGAGAAAGCCCTCCCTTCCCCACCACCTACTTAGCTAACCAG
ATCCAAGGCCCAGAGCCCATCATCTGCTTGCCCTCCCTTGETAGCCAGACACTGGCTACCTCCAGCCTCGTCTTACTGCCACCTGCT
CCCTGTCAAACAAGAAAGTGGCAGAGTGGCCAATGTAACCACTTAAAACCATTTCACAGTAGATTTTTTCCTGAACAACAACAAAAA
AGTAATATTTATGTCACTTAGACATTTCTGAAAAGACTTAAGATGTTCTTTTARAAACATCACATCGACGCCAATGAAGAATACAGC
CCAGCTTTAGTAATAGATTTTGAAATACATACAAGTTATCAGTCTGCAAAGCAGTGTTTCTTAGGCCTTCCCACGTGTCTCAGCATG
TTAGCAACGCCCCCATCTGTTGGTGTCAGTCTCAGAAGCTGATTTGTAGTCTCTGATTTTATTAAAATCCTATCTGGCAAGTCACTT
GATCTCTTCTAGTCTGGETCTCCTCACTTCCATGCCCTGEGGCCTGEGGGTCCTGTGCCAGTGTGTATAGCTGACAGAAATGGAGACCAT
TAATCAGAAATACATTTAGCTTGTGCTTAATAAGGAGTATTTTCTCTTGTTCTCGCTAGTAATTGCTGAAGATGTCTGTGTTTGGAT
TAAAACTTTGTCCCCTGCCATCTGGATGCCATTGATACGTCTCAGCTCAGTCATGAGCTGGATGATATCAGTGGTTTCCATGTCAAC
AGATGACAAGAGTTGTGTATGGAGCCGTGTCGACTACCETGCCTGGGGARGCCAGCCCCGGGAAGGAGGCAGCTGTGCTGTCACACCT
AAGCATCTTCCCTGATCTCAGACACCACTGAGATGATTTCAGTTTTGTGCCAATTACATTTACATGTGAAATCGCAACGCATAATTT
TTGGCCAGTTAGGAAAGGAACAGTGETCTTGTTGGTACCTGTCATTGCAGTTTGTAAGAAAGACACTTTCTCAAAGACACCTTTTAA
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AATCTCCACTTGGTAGGAAACCTATTACTTTCAAGTAAAGTGTGGTACCCTGATTATGAGGGCATTGACAGCATGTATTTATTGATC
CAAACTGTACCCCAGACTTCAAGAGCTTGCTAAGCAGCCTGTCTAAATATAGCATCATCAGCGGCAGCCGAGAGGCAGCAATGAAAC
CATTAAGAAGGAGGAGAAGTGCCTCTCGGCTCGAAGCTCCAGTCTAGGCCTCAGATACAAGATTAATAAAAAATGTGTTTTAATCAT
CTTTTCTAAGAGTTTCCTGATCTTGATTAAGAAAGTACATCTCTGAAGAACCATTTTCTCAGGAAGTAGATGGTAGCCACACATGCA
AGGAAAAAACATATTGTGTGAACCCAAAAATTAACCCAACAGCTGCTTGTTACCTTTCCCTCAGATCAAGAATGCCGCCGCCAATGT
CCTCCGGGAAACGTGGCTAATCTATAAACATACAAAGCTGCTAAAGAAGATTGACCATGCCAAAGTCAGGAAACACCAGAGGAAGTT
CCTCCAAGCTATCCACCAGTGAGTATCGGAGAACCAGAGCAGTGTACTGTTTGGTCAAANNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCTCTTCTTGAAAATCAGCACCGTGGGCAGAACTAAGCGTGGG
TAGTCTGACCAGGAGGGCTCCCTGCCCCCCACTACCTTCTGATAGAAATTATACAGCAAATGCATAGCCCAGGGCTGGGCTGGCAGA
ACATTCCAGCAGATGTCAATTGTAACGGAACCTTATTCCCTGGGAAAGCAAAGGAAACTCCCTCGGGCCAATTAGGCCCCCTTTGAA
AAGAGCCTGCAAGCAGAAATTATTGGTTGCTGGGCCACGTGCAGGCTCCTCATTCAATAGAGGGATCAAGAAGGCAAAGAAAGAACT
TCCTATGGCAGTGAGGACCTCTGTCACAGCTAGGGAGACGCCCACAGACACATGTGCCATTGGAAGGGGCATTCAGGTGGAGTGTGG
GGTTTCCCAGAACCCAGTGTGGGAGTGGATGAATGGACCTCTGGAGTCTTAGGCATGTTGGTTAATACACAGAGTTCCAGCAAACCT
ACTGGAAGTACTCCCCATATGTTAGAACCACTTATTCCCAGGAGATAAGGGGGTGTCTGGAGACACCTATGCGCCACCTCCCCTCTC
CTGCTCAGGTGCTGTTCCCCCACGCCAACCTTCACCTCAACCCCCACCGCACCCCAGGTCACCTTGGGGCATATTTGACTTTCATTT
GTTCTTAATTCTAAATTCTTGAGAGAGGTGATTTGATTGGCTGGTTTTACTGACGTGTCTGTCTTTAGACAACTCAGCTATGACTAG
GAAGAAGGAAACAGCTAGGACAGGACTCTGTGAGCCTCAGCAGTGGCTCAGTGAGATGCCCCAGGCAATGTTTCCCATCTCACCCAC
AGGGCACACTGTGGCTGATGCTCCTCCAGCAATATTAGGTTAATCTAGGTTTTGAGTTCATCTTCCTGCAGGGCTGCCCACAGTTTC
TCATTGACGGAGTGAAAGCAATGGCTTGGTAGACTTGGAACACTTGCTGGCAGAGAAAGAGGATCTAAATTTGAATGCCCAACACTC
AGAGCTGCATGTGCCTTCAGCACTGGTGGGCAGAAAAAAAAAATGAAGTTTGATGGCCAGTGAGCTTGGCCAAGACAGCAGTTCCTA
GTTCAGTGAGAGGCCCTGTCTCAAAGGAATAAGACAGAGAATAATAGAGAAAGAGACTCCATATCCTCTGGGCTTTCACATGCTTGT
ACCTATGAACTGGCACCCACAGATTCACATGAAATACACACACAGACACACACACACACACACACACACACACAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGACTCCTGCACTGGACTGGGAAATAAAGCCATATATCACAGAGGAATGAAGTCTGTGGGAAGAGAG
TGTGCACAGAGCCATTGTAAAGTCCATGCGTGAAACCGGAGGAGGAGGCAGACCCTGCTAACCATCCATTTAGTCCTCCCATGAGAC
CCAGATTCCAGTGGCAGTCACGTGTGCTTCGGTGTAGGTCCCCGCTCCCTTAGCATCCTGTTAGCATTGCGAAGGGAAAGCATCCAT
CGTAATGCTATGCTGGCTCCTTTTCCCGCCGTGCTTTGCCTCCCATCTCCCCGCCCCTCGCCTCTGTTCTTTGCTCCTCCCTAGATT
AAGAATGTACCCGTCCACTGCATGTTCTGTATTAGACAGGCCTCATGTCATGTATGCTGTCAGAGCTGGGAGGGCTGGGGCCCCTCA
CCCAATTCCTTCAGTTTCTTCAACTGGGAAATAAAAACAGTTCCCACCATCTGAAACTTGGGTGGTCAGATAAGAACTGTAAACCTG
CTTTGTGAGCTGTAAACGTTTCAAAAATGGCAGTTCTGATTAGGAACACAGATAAGGAAGGAACCAGAACCTAAAGGAACAAGATGG
CCACCACCTGGTTCCACACTGGAGTTCACCAGGTGCTCTTGTGGCCCAGCATGGGATCCGTGGCTTGTCCATTCCGGAGGGACCATG
CCCTGTGAGGAGGCACTTGACCACCCCCACCCCCATCCAGGTTACCCTTTCCCTGGGAGGGCAGAGCTGACAAGAGAAGAGCTGTCT
TCAGACCTGCTCCTCCAAAATTCCAACTGCAGGGGGCTCTCCTGCAGTTTCACCATGGCTCCTCTGCTGCTGCCTCACGTTCTGTTC
TCCTCCCTTGTCCTCTGTTCCTCTCTCATCCTGTTGCCTGCTCCTTCCACACATCCTAGAGCAGTGGTTCTCAGCCTTCCTAATGCG
GTGAGCCCTGAATACAGTTGCTCATTTGAGGTAACCCTAACCACAGAATGATTTCATCTCAGCCTCATAACTGTAATTTTGTTCTTG
TTATGTATGAATCGTCATGCAGGATATCTGATATGCCAGCCCCAAAGGGGTCTTGACCCATAAGTTGAGAACTGCTGTCCTAGAGAA
ATGCCAGGTCAGATGAGATTAGGGTAATTTCATACACACACCACACCACACCACACACACACCACACCACACCACACACACACCACA
CCACACCACATGGGCACGGGCATCAGAACCCCCTTTCCTCTCTCTGGGTGTGAGACTTGAGAGCCAGCATTCCCGGTGCTTGTTGAT
TGTCTGCCGTGTATAGTCTAGGCTTCTGCAATCAGCATAGGAATCACGGGGTGTCTGTGCAGGGAGCTCTGATAACAAGTGGGACCC
AAGAGCAGTGTGTGACAGTGTTGGAGACAGGAGGCCATCAGGAGCACCCTCAATGCAGCCTTTGCCAGGCAGCATGGGAGGCGGGCC
TGCTCTGAGGAGTCAAGTGTCGTCTGCCCAACCAAAACCTCAGCCAGGTCAGACAGCCCTTAAAAGAAGCAACCTGCTCCAGGGCTT
CTCTACCTCCTCTGGAGCCAAGGAGCAGACGGGTGGCTCGTCAGCAGGGCAACCCCTTGTGGTCCAGGATCATGCCTGAGGCATTAA
TGACATTTTATATTCTGACTGCTGCATAGAAAGGGGGTGGGGATGCAATCTCATAACTATGTGTAGTTATTAACTCTGATTTTATAA
GGAGGTCAGGGTAGGAGAGGTTAAGTGGCCTACTAGTGAGCTGAACTTGCACTTGAACCTTGACTTGTTAATTAGGAGTCTACAGCC
TTGGCCATTCTCACCTCAGTGTCTCCTCTTGAATCATTAGACGGCAGCACTCTGTGTGAATTGACAACCATGTAGAGCCATATTCAA
TTTAAGAAAGGGACGTGTTTCTTTTCTTCCATGCATATTTTTTATTTAAAATAGATAACTAAATTGGGCGTGGTGATGTATATCCTT
AGTCCCCAGCACTCAGAAAGCAGAAACAGATCTCGGTGAGTTCAAGGCCAGCTGGGTCTACAATACTGAGTTCCAGGACACCCACAA
GTATGTAGTGAAACCCTGTATCAAAAGAACAAAACAAAACAAATTATAAAATTGATCCTCGATATCCATTCCTTTTAGAAAAAAAAA
GGGGTGCCCACCCCAGCCTGTCCATCACCTGGGAAGTCCTGGAATTCTCCTTTGGTGACACGGGAGGAAGCTGGGCGGAGGTGGCTC
CAGCTGCAGGGTGGAGGGCATTTCATCTTCCCACAACAGAGTCCTCTGTGGTGATGGTCTTCTTCCTGCCTCCCCCTCTGTCTCTCC
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CAGATGCAGAACGTCATGTATGACTTAATCACGGAGCTCAATGACCGGAGTGAAGATCTAGAAAAGCAGATTGGCAGCCTGGAGTCC
AAGCTGGAGCACCTCACAGCCAGTTTCAATTCCCTGCCCCTGCTCATCGCAGATACCCTGCGCCAGCAGCAGCAGCAGCTGCTCACT
GCCTTCGTGGAGGCCCGGGGCATCAGTGTGGCCGTGGGAACTAGCCACGCCCCTCCCTCTGACAGCCCTATCGGGATCAGCTCCACC
TCTTTCCCAACCCCATACACAAGTTCAAGCAGTTGCTAAATAAAACTCCCCACTCCAGAAGCATTACCCATAGGTCTTAAGATGCAA
ATCAACTCTCTCCTGGTCGCTTTGCTGTCAAGGAAGTTGCAGACCAGGGAACAGAACGAAGAGAGA

MOUSE mRNA SEQUENCE : mR27-009.1 (Seq ID No: 24)
GCTTTGGGGTGGAGGGTCGTGCTGCAGGGAACTCAGCCAGGCCCCAAGATGGACACTTCTGGGCACTTCCATGACTCGGGGGTGGGG
GACCTGGATGAAGACCCCAAGTGTCCCTGTCCATCTTCTGGGGACGAGCAACAGCAGCAGCAGCAACCGCCACCACCGCCAGCGCCA
CCAGCAGTCCCCCAGCAGCCTCCGGGACCCTTGCTGCAGCCTCAGCCTCCGCAGCCTCAGCAGCAACAGTCGCAGCAGCAGCAGCAG
CAGCAGTCGCAGCAGCAGCAGCAGCAGGCTCCACTGCACCCCCTGCCTCAGCTTGCCCAACTCCAGAGCCAGCTTGTCCATCCTGGT
CTGTTGCACTCTTCTCCCACGGCGTTCAGGGCCCCCACTTCAGCCAACTCTACCGCCATCCTCCACCCTTCCTCCAGGCAAGGCAGC
CAGCTAAATCTCAATGACCACTTGCTTGGCCACTCTCCAAGTTCCACAGCCACAAGTGGGCCCGGTGGAGGCAGCCGGCACCGGCAG
GCCAGCCCCCTGGTGCACCGGCGGGACAGCAATCCCTTCACGGAGATAGCTATGAGCTCCTGCAAATACAGCGGTGGGGTCATGAAG
CCCCTCAGCCGCCTCAGCGCCTCTCGGAGAAACCTTATCGAGGCTGAGCCTGAGGGCCAACCCCTCCAGCTCTTCAGTCCCAGCAAC
CCCCCAGAGATTATCATCTCCTCCAGGGAGGATAACCATGCCCACCAGACTCTGCTCCATCACCCCAACGCTACCCACAACCACCAG
CATGCCGGCACCACGGCCGGCAGCACCACCTTCCCCAAAGCCAACAAGCGGAAAAACCAAAACATTGGCTATAAGCTGGGACACAGG
AGGGCCCTGTTTGAAAAGAGAAAGCGACTGAGTGACTATGCTCTGATTTTTGGGATGTTTGGAATTGTTGTTATGGTGATAGAGACC
GAACTGTCTTGGGGTTTGTACTCAAAGGATTCCATGTTTTCGTTGGCCCTGAAATGCCTTATCAGTTTATCCACCGTCATCCTGCTT
GGTTTGATCATCGCCTATCACACAAGGGAAGTACAGCTCTTTGTGATCGACAATGGTGCAGATGACTGGCGGATAGCCATGACCTAC
GAGCGTATCCTCTACATCAGCCTGGAGATGCTGGTGTGCGCCATCCACCCCATCCCTGGAGAGTACAAGTTCTTCTGGACTGCACGC
CTGGCCTTCTCCTATACCCCATCTCGGGCAGAGGCTGACGTGGACATTATTCTGTCCATCCCCATGTTCCTGCGCCTGTACCTGATC
GCCCGGGTCATGCTGCTCCATAGCAAACTCTTCACTGATGCCTCCTCCCGAAGCATCGGGGCCCTCAACAAGATCAACTTCAACACC
CGATTCGTCATGAAGACGCTCATGACCATCTGCCCTGGCACGGTGCTGCTGGTGTTCAGCATCTCTCTGTGGATCATCGCTGCCTGG
ACTGTGCGAGTCTGTGAAAGGTACCATGATCAGCAGGATGTAACTAGTAACTTTCTGGGTGCCATGTGGCTCATCTCCATCACGTTC
CTTTCCATTGGCTATGGGGACATGGTGCCCCACACATACTGTGGGAAAGGTGTCTGTCTTCTCACCGGCATCATGGGTGCAGGCTGC
ACTGCCCTTGTGGTAGCTGTGGTTGCCCGAAAGCTCGAACTCACCAAAGCAGAGAAGCATGTGCACAACTTCATGATGGACACTCAG
CTCACCAAACGGATCAAGAATGCCGCCGCCAATGTCCTCCGGGAAACGTGGCTAATCTATAAACATACAAAGCTGCTAAAGAAGATT
GACCATGCCAAAATGCAGAACGTCATGTATGACTTAATCACGGAGCTCAATGACCGGAGTGAAGATCTAGAAAAGCAGATTGGCAGC
CTGGAGTCCAAGCTGGAGCACCTCACAGCCAGTTTCAATTCCCTGCCCCTGCTCATCGCAGATACCCTGCGCCAGCAGCAGCAGCAG
CTGCTCACTGCCTTCGTGGAGGCCCGGGGCATCAGTGTGGCCGTGGGAACTAGCCACGCCCCTCCCTCTGACAGCCCTATCGGGATC
AGCTCCACCTCTTTCCCAACCCCATACACAAGTTCAAGCAGTTGCTAAATAAAACTCCCCACTCCAGAAGCATTACCCATAGGTCTT
AAGATGCAAATCAACTCTCTCCTGGTCGCTTTGCTGTCAAGGAAGTTGCAGACCAGGGAACAGAACGAAGAGAGA

MOUSE PROTEIN SEQUENCE : mP27-009.1 (Seq ID No: 25)

MDTSGHFHDSGVGDLDEDPKCPCPSSGDEQQQQQQPPPPPAPPAVPQQPPGPLLQPQPPQPQQQQSQQQQQQQSQQQQQQAPLHPLP
QLAQLQSQLVHPGLLHSSPTAFRAPTSANSTAILHPSSRQGSQLNLNDHLLGHSPSSTATSGPGGGSRHRQASPLVHRRDSNPFTEI
AMSSCKYSGGVMKPLSRLSASRRNLIEAEPEGQPLQLFSPSNPPEIIISSREDNHAHQTLLHHPNATHNHQHAGTTAGSTTFPKANK
RKNQNIGYKLGHRRALFEKRKRLSDYALIFGMFGIVVMVIETELSWGLYSKDSMFSLALKCLISDSTVILLGLIIAYHTREVQLFVI
DNGADDWRIAMTYERILYISLEMLVCAIHPIPGEYKFFWTARLAFSYTPSRAEADVDIILSIPMFLRLYLIARVMLLHSKLFTDASS
RSIGALNKINFNTRFVMKTLMTICPGTVLLVFSISLWIIAAWTVRVCERYHDQQDVTSNFLGAMWLISITFLSIGYGDMVPHTYCGK
GVCLLTGIMGAGCTALVVAVVARKLELTKAEKHVHNFMMDTQLTKRIKNAAANVLRETWLIYKHTKLLKKIDHAKMQNVMYDLITEL
NDRSEDLEKQIGSLESKLEHLTASFNSLPLLIADTLRQQQQQLLTAFVEARGISVAVGTSHAPPSDSPIGISSTSFPTPYTSSSSC*

MOUSE PANTHER CLASSIFICATIONS
FAMILY (SUBFAMILY)
CF10153 (POTASSIUM INTERMEDIATE/SMALL CONDUCTANCE CALCIUM-ACTIVATED
CHANNEL)
BIOLOGICAL PROCESS
Transport (2.15.00.00.00) > Ion transport (2.15.01.00.00) > Cation
transport{2.15.01.01.00)
Neuronal activities{(2.18.00.00.00) > Synaptic
transmission(2.18.01.00.00)
MOLECULAR FUNCTIONS
Ton channel {(1.03.00.00.00) > Voltage-gated ion channel (1.03.03.00.00) >
Voltage-gated potassium channel (1.03.03.03.00)

MOUSE GENE ONTOLOGY
No Gene Ontology

MOUSE PROTEIN DOMAINS {INTERPRO SIGNATURES)
IPR003931 (SKCHANNEL)
IPR003931 (SKCHANNEL)
IPR004178 (CaMBD)
IPR0O03931 (SK channel)
IPR000694 (PRO RICH)
NULL (GLN RICH)
TPRO01622 (CHANNEL PORE K)
IPR0O00694 (PRO RICH)
NULL (GLN RICH)
TPRO01622 (CHANNEL PORE K)

HUMAN GENOMIC SEQUENCE : hD27-009 (Seq ID No: 26)

CTTACAATGTAACAGTGGCAGGAGGAGGCGAGCGAAGCTATTGAGCCAGCGAGGAGTGAAGCTGAGCCTGGCCTCACACGCTCCTAG
AGGACCACCTCCTGAGAGAGTTCTTTCACCCCCTCTTCTTTCTCCAAGCTCCCCTCCTGCTCTCCCTCCCTGCCCAATACAATGCAT
TCTTGAGTGGCAGCGTCTGGACTCCAGGCAGCCCCAGAGAACCGAAGCAAGCCAAAGAGAGGACTGGAGCCAAGATACTGGTGGGGG
AGATTGGATGCCTGGCTTTCTTTGAGGACATCTTTGGAGCGAGGGTGGCTTTGGGGTGGGGGCTTGTGCTGCAGGGAATACAGCCAG
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GCCCCAAGATGGACACTTCTGEGCACTTCCATGACTCGGGGGTCEGGGACTTGGATGAAGACCCCAAGTGCCCCTGTCCATCCTCTG
GEGATGAGCAGCAGCAGCAGCAGCAGCAGCAACAGCAGCAGCAGCCACCACCGCCAGCGCCACCAGCAGCCCCCCAGCAGCCCCTGG
GACCCTCGCTGCAGCCTCAGCCTCCECAGCTTCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGC
CACCGCATCCCCTGTCTCAGCTCGCCCAACTCCAGAGCCAGCCCGTCCACCCTGGCCTGCTGCACTCCTCTCCCACCGCTTTCAGGG
CCCCCCCTTCETCCAACTCCACCGCCATCCTCCACCCTTCCTCCAGGCAAGGCAGCCAGCTCAATCTCAATGACCACTTGCTTGGCC
ACTCTCCAAGTTCCACAGCTACAAGTGGGCCTGGCGGAGGCAGCCGGCACCGACAGGCCAGCCCCCTGGTGCACCGGCGGGACAGCA
ACCCCTTCACGGAGATCGCCATGAGCTCCTGCAAGTATAGCGGTGGGGTCATGAAGCCCCTCAGCCGCCTCAGCGCCTCCCGGAGGA
ACCTCATCGAGGCCGAGACTGAGGGCCAACCCCTCCAGCTTTTCAGCCCTAGCAACCCCCCGGAGATCGTCATCTCCTCCCGGGAGE
ACAACCATGCCCACCAGACCCTGCTCCATCACCCTAATGCCACCCACAACCACCAGCATGCCGGCACCACCGCCAGCAGCACCACCT
TCCCCAARAGCCAACAAGCGGAAAAACCAAAACATTGGCTATAAGCTGGGACACAGGAGGGCCCTGTTTGAAAAGAGAAAGCGACTGA
GTGACTATGCTCTGATTTTTGGGATGT T TGGAATTGTTGTTATGGTGATAGAGACCGAGCTCTCTTGEEGGTTTGTACTCAAAGGTAG
GGGCTETGGTTTCTCTTTATACCTTGAACAAAAGGAATATGTAGGTAGCARGAGAGGGATTGAGAGAGGGGGATTGTGAGAGAGAGA
GATTGAGAGACAGAGAGAGAGAGAGAGAGAGAGAGAGAGATTGAGAGATTGGGAGGGAGACTGGGAGAGAGAGGTGGTGGTGGTGGET
GAGAGGCGCTTGCTCAGTTATATTCAACACTCTAACTTCCCGTGGTTTTCCTTCTTGATCCCGGGAGAATTCATTCCTAGCTTCCTC
TGGGEGETAGGGGACATCCCCACACACTGTGTCTAATTTGCAGACTCTCTGTTAGGGAGGATTCAATAATCCCTTCTGAGARATCGC
TP TTCCTCCTGRCTCACTCGTACTAAAGCATAACCCAGCAGCTTAACGCACCAATTAATTACACTCCGCCTTCATGTGTTTGCCAGT
TCCTGCGACTTCCCCTTCTTTCCTCCCCTCCCTGCTCCACTCCATTTTCCTGAGGATAAAAAAGAAATAAATGTCTGGCTGGGGGGT
GGGGATTCCGTACCATTGCCCAAGTCCCTTCTCTCCCTGTCTTCTCCATCTCTTCCCAAGTTTCTGTTTCCCTCCTCTTCTCAGAGA
GTCTCGEGCAAAATAGAAAACCATCCATGACCTGGGTCTCCTGAGGGCATGGGETAAAAATATAGGTGGAGGAAATCAGTGGTCCTT
TCCCTCAGGAGAGAGGACTCAGAATAAACCTGCTGCTGCTTCGTAAACATCTCCTGATAAAAATGGCTACAGGTGTTACCTGGGCAG
AGCAGCTGGGECGCCGCCTTGGAATCAGCTCEGGGAGCACCTCTCCTTEGGGACGGGATGACAGGECTTCCCAGGCGGTCCCCACAAGT
CCGCGCCCCAGCTCAGCCCCAGTTCTCCCCTCCCACCTCAACTCCTCCTTGGGATAAATAAAGATGAGTCTGTGTGTGAGTGCGCGL
CCGGATGGAGAACAGCAGGCACTGECTTTAGCGGGGAGCTEGGCCCCACTGCTCCAGCCTCTCAGTCCAGCCCCAAGACGGAGGAGGE
GGTTTCCCTCCCAGAGGGAGTGGAGATCGAGGAAGGTGGETTTCTGCCGATGCTCTGCTTGCCGEGGGAGCTCTCCTGCTGTGGGCTG
GAAGGCTTCGAGACCTGGGAATCGETGGACAAGTGGCTCCACGATACCCCCACCCCCAATTTGTTGCGTGTGTCGTGTGTGTATGTGCG
TAATGTTTGTACGTATGCATGCGCCTGCTTGTTGCTTGGGTTTTTCTATTTATTTGTCATTTGGGGCAGGGGGTGGCTTGGTGGGGE
GGETGGCTGCECECEEGECTEGECCATCGEGTAGCTGGGAGGECTTCAGCTGTTGGAGGTTTCAAATAGAGCTTGTTTCAGGCAGGGCACAG
CTGCTGCGAGACTGTCACATTCCTTATTGAAATCCAGCCGCAAAAACCTAGGAGGTGCTGATCGGATTTCCCCCATTCCCAGCATCT
CACTTTAATCGGTGATGGGCAGACTTTCCCGCCCTGGAAACGGETGGGGCAGACCTGTCAGACGACCTGAATAGCCAGGACCAAGAC
TTCCAGECAGAGGETCCTCCAGCAACCCEGCTGCTCTCTCAGTGGGCTGCCCCAGCGGAGGGCAGCACCTGGARGCCGCCTTAGTCA
AAATAGCTCAAGGATGAGCETCTCAGCGAGCAGAAGCGAGTGGEGGTTTCCCTTGGAAGCGCAGCTCACTTAGTCATTCCCTGTAATG
AGCCTCTGCGTCTGCGEGTCCTTCTGCTCGCTGCCTTCTCAGAACCECCTCTCCTGCTGGGCGCTCCAGGATATGGGGCTGGCAGCC
TCGCTAGGACTGECAGCTGCCCTGETCACAGCCCTGGCTCTCTCCAGTCCTCCCTTGGAGACCAGGGECCCTCACTGGGGARAACTG
ATGAAGGCCCAAATGCAAGGGCEGGTGTGCGGAAGGGGCAATCCCAGCACCTTCTCTTTCAGTGACACCCGTAGTCAGAGTTCTTAAG
GAAACGGCTATTCCCAGAGACAGTGGCTGTGCACAGATCCCAGTGTGGGATCTATGCACATTTGTCTTAACGCGACGGGAGAGTCAC
CACTCTGCAGGATCAGGCCCTCTTCCCTGCCTEGGGGCAGETGCCACCCCTCAGGGGGAGCTCAGGGAAAGGGECTTTCCCAGAGATG
CGGAAGGCAGATTTTAGGTGAATGAAAGGGGAGGCCACCTGAGGTGCTTGECTCCCCGCATTTCTGAATCACAGACCCTCATAGCAG
CAGTGGCGTGCACCGAGGGGECACTAGCTGAGAGGTCCTTCTTGCCTCAGCGGCCACTTCCTGTGTGCCTTGGGGCTGGTCTTGAGA
TAAGCAGAGCTCATTTAACTTGCTCACTCATTCACCCATCCCTGCACTGTCCATCCATGTTTTGAGTCATTTATGARACAAGTATTT
TCTGGGTGTCTCCTATGTACCAGGCCTTGTACACACTGCAGGGCCAAGATAGATATCCCTCTCTCCTGGAGGCAAATGGGAACATTT
CAAGGAACTGGGCCAGAGTTGGAATCCCAGCTCTGCCACTACTATTTGTGTGATCTTGGATAAGTCATGGAGCTTTAGCGAGCCTGT
TTCCCCAGCTGTCGAGTAGGGAGAATTAAATTAGAGACGTGTAAGGCACGTATCTGCCTGCTCAACAAATGGGACCTATTGTGATTG
TTACTGATGATGACAATGATGAGAGGAAAGGAGATATCTTTTTCCTGTTATCTAACTCTGGCTGTAAAATTAGTTGGAGCTTTAACA
GATTGGCATCTAAGACTTGTCAACGGAGTGAGAAGTTGTATCTGGGAGGGAAGAAGTCCTGAGAAGGGACTGGGTCTGACTAGAGAC
CACCTTTAAGCATGGTTTATTCTTGGGEGGAGGTGAATATCTGTGTCCCAGTTTCATGGAGGAAGTGGTCTCTACTCCTCCATGGTC
TGGGTTAGTCACAGCCCAGGAGAGCTCAGGGACATTCAGTGGACCCTGGGGAGGGATGGGTGACACTCTTTTGCTGGAGAGCTTTGT
GTGCCTGETTGECCCTGCTGACCAGTCTCGAGGCAGECCGGATGGACAAGGCAACCTCAGGGGTACCAGGCAGATTAGGTAATTCTGC
CCATCCAGTGGCAGCTCCCACTCAAAGGCCCTTGGGAGGTGACAAACTTTTTTTTTCCCCAGGTGATTGAAGATTAACTAACCTTGT
GCCTGAGCTGCTECTTTCTGAAGTTCTCTGCTTTTTTTTCCGTEGEEGETTGTGECCTTGCTGTTCACCTATGTTTGGCGGETGGCTGC
TGCTGGGGAAGTAACTTGTCATGCAGGCCTGGETCTTTTGAAAAGGAGGGTGGCATGTGCCCTGAGCATGTTCAGTTAATGCAAATG
GGAGCCAATGTGAGGGEGTTGAGCAACCGGGACAGAACATCCCCAGCTCCTGCCTCACAGGCCTGTAGGTGCTGATGATGGAAGTAA
GCTCTGCTAGGAGGCATCAGCCTGCAGCAGGGAGGTGEEECTTGATTCCTGGGTGAGCTCAGATAAGAGGAGAGCTTCTCATTATTA
TGCCTGGGACATGAGATCAAACGGCAGAGATGCCTGAGATGGCCCCAGTGGGCTCCTAAAGGTACCAGGTGACCCTTGAACCARATG
AGGAGTCCTTTTTTTTTTTTTAATAGGCAGGTTTACTCTCTGAAGTCTTAGACATTGTGACGAGGCCTGGTCTAGAGATTCTGTTGA
GAATCTTAATCACATCATCTGTACTGATCGGTGCCACCTGGGTAGACCAGCAAGGACCTGGGGAGTCCTTCTTAGTGTTCTTTATTT
TOTPTTAGAGCTEGTTTGGGGCACACCCACTCCATTGCATTAAATTACCTGTATGCTCTCTTCCCTGGGTTCAGAAAGAATTAGGGA
AGGGARAGGCCTGGCTECCCTCCCCTTTCCCCAGGCTGTGACTTCACCACCCTGACCCTGCCATCATGTTGGTGGCTGAGCTGGTAC
CTCTGTGTGGCTGGCAAGGCACCCAGGGGCCTTETTTCTCGGGATCTCAGGCGTTGEGGCTGTGEGATCTTCTCAGEGGAGGCTGGAG
AGTGCTEETGTGGCAGCATGGCTCTTCTTTTCCACCAATCTGTACAACCTCAAGCCACTTCCCCATGCCCGGCCTTGAAACTGGTCT
GCATCTCTCCTCCCAGGCAGAACCAGTCCTCTGCCCACTCCCCCACCATGCTCCTGTCTCGCCTGCCCCACTGATTTCCTGCCCCTC
TGCTCCTCTCTGTGGCCCCTGCCTEGGCCTCEGTTGCTGEEGTAACCCAGGTGGCAGAGAGGAGTTGGTGTGAAGATGCTTATCCAGGC
TECCCTGTCTGCTCCCACAGTGTCTTCTTTTCCCACTTCTAGTTACTCTTTCTTCAGACAACCTCATGGGAGGCCGCTTCTCCGTAT
GCCCAGGEGAGCCTGETCGTCTGECCATTCACTCTTTAAACAGAATGGCCAAGGCCAACTTGTCTGTCTCTTTGCAGACCTCACAGA
GETCCCTGAGTCCATCCCCAGCCTCTAGACCAAATGATTGAGTAGTATCACTGGAACCAGTTCTGATCCTCTGCTCTCCCTGGTCAC
GGAAGCCTTGTCTGCAGAAGGGCAGAGCAGCAGTGCAGGCTTGGCTAGCCAAGTGGCTCTGCACCTTCTGTTTGGACCCAGGTGCTG
CTTTGGCATAGGTTGTTGGCTGTCACAGTGTCCTGGTATTTTTGAGAAGATGCCTCTGGETACTGGTGCCTGTGTTTCAGGCCATGG
TGGAAAAGTAGGAGTAGGATAGACCCTTTCCAGCCCTTTCCATGGACCCTCCCTGTGGGGTGACCTGCAGGACCAGGATGCAGAAGG
CAGGAGACTGGCTGAGAGCCTGCGAGCCCACTGCCGAGGECCCTAGGCACACATTTTGTCTTCACAGGTCACACTGAGTGTGTCGGC
CCACAGGAGGGCAAGCGTGARAATGGCCTTTTGACAGCGTGAAAATGGCCTTCTCCGCCACCCGCCCCAGGGTGGTGGTGACTTTAT
TTATAATCTTTGTGGACAGTCTGTAAATGAGTCAAACATCTGTAACCCACAGGGGGACAGCTAACTTTTTATATATGCTTCTCCTTT
GCGTGTCATCACACTATTTATAACTGTCCTGGGGAAAGACTTCATCACACATCCGGACTTCCCTTCCCCACAGEGCGGCATTACCCAG
GTGCTCCECCAGGGECATCCTGECTEGGGGCACTTATCTCCTGCACAGCCTAAGTAGARAGGCGGCTGATGCCTCGTATTTCTCTTAT
TGTGCTTTTAGGAAGAGEGATTTGTAAGGCCATGGTCAAAAGATCTGCTTTAAAAAAATATAAGGTAAAGAAAGTCAAAATGAARAG
AAATTTGAGTAACCTCTGTAGAGAATCTGEGGCCTGGATGGARATGTARGATCAGAATAGAGCGCTTCAGCTCTGTTGCAGTTATTT
GTGAAGCACATTTGGGCGAGARAATGAGTGTGTGCGGGEETTGTGAGGGGCGGCTGTATATTGATGAAATACCACTTTACTCAGCTC
AGTGACAGGCAGGCCAGCACATTCATTTGTAGTTCTTTTTCTTCTCTTTCTTTCAAAACCCCAAAAGGAGAGCAAGARAGCAAGGCA

155




WO 2006/038955 PCT/US2005/025835

CCTATTCCTCTTTAAATAATGAGGGTGGGGAATTCTGAGACTGTGCTTTTCCCAGGAGCTGTAGGGAGGAAAATTCTAGTGCCTTTT
CTTCGGGTGAGGAAAGTCCGGAGGAGGCGAATGGGTTTTTAAGTGCCCCCTCCCCCGACCCTGTCATTCCACCCCCAGGAGCTCAGC
TGGGATCTGAGGGAAAGGAGGGGAGGAGCAGCTGGGGGCAGGGACCACGCTACTTTCTGGTCACCCAGCACTTCGCTGGGCTGGCCG
GGATGTTGCTGAGTGACAGGAGAGGGGAAGGCAAGGACCATTTGCTGAGTGCTGGGCTGGCTTTACATTACACCCGGGAGTACAAGG
AGCAGGTCGTGCTCACCGCCCCCTGTGTAGATGAAGTCACCGGGCCACACTGACACTGCCAGCGGTGGTGGCACTGAGATAAGAACC
CAAGCCCGTTTAGCTCCCAAGTTCATGCCCTTTCCCTTGCCTGCTGCTGCCCATATCCTTAAAAGAGAAAAATTGAGTTTATGGCAC
TGAGACCCGTGATGCAAAATGTTGGAACAGGAGGAACTTTACCACGAGCTGGGCAGGAAGGGCTTGATGGAGGGCGGGAGATGCTGG
CGCAGGTCCTGGAGAAGACAGTGCTGGAGGGGTGGCCAGGGCAAGTGTGGGCACCCCAGGTTGGCCTGGGATCAGGGTGAGATTGTG
GACTGGCCCAAGGTCAGTTCTTGATGCCTCCTCTCTGGGGTCTGGTGCTGCTGCCCTCAGGGTGATACCGGGCAGGTTGTGAGGAGG
GTAGGTGTGGAGAATACAGGGAAAATGAAAGCCCTTCCTGCAAAAGCTCCTTCCACAGCCCCTAGCACCCCCACCTTCCACCCCTGG
AGGGCCAGCAGGACCCCTAGACCTGACTGGACATGTCCATACATAACTCTCTCACCCCTCACCTCCACCTTGCTCTTCTCTTAGGCT
GCCTTTCTCCTCCAGCACTGGCTGTGTGGCTGTTTATCGGGGGACAGTCACATGAGCTCAGCATCTTACATCTTACAAGGCATTTTC
ACCCCTGGGTCCCTCATGACCCTCACGGTGGCTGGCCCAGGGCTCATGATGACCAACTATCTCAGGGATGAGAAAACTCGGCTGCAC
AGGGGTTCCCAGGGTTGAGTGACTCACTCCAGGTGCCCATCTCAGGAAAGAGAGGGTTCTAGAATGAGAGCTCAGGTCTCAGTACAC
TTCTGATTTCCCTATTCCAAACCCCACCACAAACTTCTGCTGGGGATTTGAGTGAGGGACCTCGAAGGGCTTCTCCATTCCTGGTTC
TAGAAGTTTCTTTTTCATTCTTGAGTCCCATTTTCCTGCGTCCCTGTCTGTGCCTCATGCCTCTGTTGAGCTCTGTCATGGGCAGTG
AGTGCCGAGAAAAGGCCCGTCTCTGCTTTGAGCCCCTCAGGAGGTGCTTCTGCCTCTTGCTTCCAGCTTGTTGTGTGATCTTTGTCG
AGTCCCTTCCCCTCTCTGGGCCTCGTTTCTCTGGCCTAAAAACAGGAGCTGAACTCCCTTCCTGTGCCGAGGCTTCGCAATCTGATT
CCAGATCATGTTTCATCACGAGGATGAGCAGCCACAGTCCGGAGAGTCCTGTTCTTAGGGGTGTCAGACAGCACCCAGATGGCATCC
ATCCCAGGCGGATGGTGGTTTATGGTGTTGGTGCTTGGGAGGACTGAGGAAGGAGACAGTGACTCAGACTGGGGATGCTGGGTGGAT
TCCCTGTAGGAGGTTGGGGGGTCCCTGAAGGACTAGACAAGCCATGATGGGAGGGGCTCGGGCAGGGGCTCAATTCTGAGTGTGAGA
AGCCCGGGGAGAGGGGGCAGAGTGTGTAGGGAATAGAGCAGGCCTGAGGGCAGCTTCAGGTTGCTGCCGTGTGGTGCACACAGGGGC
ATGTAGGGAGGAAAGAGGAGACTGTCTCGTCTGGAGAGGCTTTGGGCAGGCAGTGAACACAGGCCCAGGGCGAGGGCACAGTGATGG
ATGGAATATTTGGTAGCATCAGTAACCACCAGGGCTGCAGAGTTCTGCACACTCAGGCCCCGAAGACCTGATATCCTTCCTTTTAGA
GGTGGCCAGGCTTGGTAGTTAAGGACTTGGGGCCAGGCGCGGTGGCTCATACCTGTAATCGCAGCACTTTGAGAGGCCAAGGAGGGT
GGATCACCTGAGGTCAGGAGCTCGAGACCAGCCTGGCCAACATGGCGAAACCTCATCTCTACTAAAAATAAGAAAATTAGCCGGACC
TGGTGGCTCACGCCTGTTATCCCAGCTCCTTGGGAGGCTGAGGCTGGAGAATCGCTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCC
GAGATCGCGCCACTGCACTCCAGCCTGGGCAACAGAGTGAGACTCCATCTCAAAAAAAAAAAAAAAAAAAAACTTGGGTGGCACACC
AGTGATGGGCGCTCTGGGAACTTACTGAACCCAAAGCCTATTTCCTCAGTGTTAAGAGGGAATCACAACTACTGGCTGTAGCACAGC
AGCCACCACAGAGCCAGCCACACACTGGGTCTCAGCAGCTGGCAACTGTTGCCTTTATTAGAGTGGTGGTTAGAAGATGCCACCTGG
AGCATCAAGACAGGAGGGGCATATGCGCCCATGTCACCCCTCCACTGTCTGCAGGTGTCCCTGCCTGGAGAGCACGTGTGGAACATG
CCCCTTTTCTCATGAGCCAAATGGCTTCCCGTCCGTGACAAGCTCCCCAGTCATGTTTCTGGATAGACCTTGTTGGGTGAATCTGTG
TGAGTAAAAAGGAAGTGGGCTGTTCTCCGGAGGGCAGGGCTGCAGTGGTGGCCTGGGCTGGACTTCTGGAGCCTTCTTACCCCATGG
GGCCCTGTTATTCTACACTCAGTTAGCAATTTGTGGTCTGGGCAGAGCTAACCGGGTGTGGACATGCAAATCGGACAGGTGGAGAGA
GAACAAAAATAAACCCGTGGGGCCAGGCCAGAGGCTGAGAGGCCTGGAGGAAGGTCAGGGGGACACACGATGACCAGGCAGAAAAAG
GCTGAGAGAGTAGGGCCACAGGGAGAGCCGAACTAGGAAGCTGACCTGGGACAGAAGCAGGGAAGAAAAGCATTGCCACAGCTTGCC
TGATGCGTCGTCAAGAGAACACAATTTCCCCTTCAAGACTTGAGTCAGGGTGCTTTCTAGAATTCTAAAGATTCTTTCTGCCCCTTC
ACCCTGCTTGGAGCACCAGGGCTGTGGCAGTGGGTGACGTTCCCAGCCAGGTGCCAGGGGGCAGGCAGCAAGAGCAGCTGGGCAGGG
GAGGGACGTGCCCAGGGCTTGCCCTTTGTGGAAGCCATATCTGTTTCACAAGCCCTGGGCACAGGGTAACCAGAGTTGTATTCTGAG
CAGAGCCTTGATGATACTAAATGAACAGCATGCAAATGATGTGTGAAATAATATGCAAATTGGCATCTGTTATTTTTGAGTCAGCTT
GTTGGGCATTTTTCTTAAAGGACAGGAGTGCTGCTCAGTGTCAAATGAACAGGAAAGTCAGCTTAAAGGACACTCCTTACAGGGACT
GAGCTGGCACCTACTCCTTAGAGCTTGCTGATACCAGGCCTGCCACGCGACATCTGCAAGGACAGTTGTTTGGTGTTTTGCTTCAGG
TTATAGATGGAGAGACCTATAAAGGTGGGTGCCCTGCCCAGGTTACCCAGTAGGTAGGGAGGAGGAAGCAGATGACCTGTTGCCTGG
CTTGAGCCATTGAACCTTGCTGACCTGTCAGTGGCTTTGAGCTGAGGGGGCCCTGCAGGGAGGCAGGGAGAGGCTGCCCTTGCTCAT
TCTGGTCCATCTGCCACCGTTGGTTTTCCTTAAGCTCTGTGCCTCAAACTCTCCGAGCCTCAGTGTCCCCGTTTGTAATGGATGTGG
GGAGACTGACATCCACTAACCTGGGGAGGATGACACTTGCTAGTGGTTGGTCAAGTGGCCAGCCTGGCTGTGGGTGCTCCTGGGCTG
CCAGCAAGTGGTGGCTCCTCCTAGCCCCTTTGCCTGAGTTGGCATCAGCCTGCCTCCTCGCAAGCTTCCACTAGCAGCGATTTTTGC
AGAGCAAAACCCCTTTTGAGATTTCTGATTTTAACGAATTGGAGTTTAGCTATTTTCTTTCTTTTCTGGCTTCCAGTGGGTAAGATG
TTGGCTCCCCAAAAATCTCCCATACATGGGAATGGCCGGAGCTGCCTGCATGGGTGATGTTACCTTCTCCCAAGGTGAGGGCTTGGG
GTAGGCATGTTGCTCAGGGTTGAGCCACCGCCTTTGGAGGGCTCAGAGCTGGATGGCATTGGTGGAGGATGCAGGGGAGGCCTCCTC
AGGGGGGCACCATACCTGCCCTAGATGGCCAAGCTCTGTAGGCCAGCCAGGTGTGCTAGCCTGGGTGGGCAAGATCCCTGCATATGC
CTCCCAGCCCTGTGAGGAAGGCAGGGAAAGGACCATCCTCCTCCTTATAGGACCCCAAGGCCCATAGAAGTTATGCGGTGGCTCACA
CCTGTAATCCAGCACTTTGGGAGGCTGAGGCGGGAGGATCGGTTGAGTCCAGGACCTCAAGACCAGCCTGGGCAACATAGTGACACC
TTGTCTCAAAAAAAAAAAAAAAAAAGTTACATGACTTGTCCGAGGCTACTCAGCATTGTTAGTGGCAGGGGCATAGCTGGAATCCTG
GAATTCCTGGTTTTAGTTCTTCCTCTCTTTTTGTTTCTCCCATCCCTCTTCTGGAAACATATCCTGAACACCCACTGTGTGGCAAGC
CCTGCTCCAGGCGGCAGGAGTGCAGAGAATCTGTGCCTTACAGACTCCAGGGGGGTCTCTCCCCAGCCAGATGTGTTGTTCTCCACC
AACTCTTCCTAAGAGAGCACAGGCTTTCCCCATAGACCTGGATTCAAATCCTGGCTATTTGGCTGTGTGGCCTTGCGCAGCGGCCCC
TTTATTTGGGAGGTGGTATTTTAATTCCTCTTGTGGGTGGAGAGGTGAAGAATTCAACGTGGGCCAGAGCTGTCACCCAGGGGGCTC
TTGTCCATGCTGGGCAATGGTGGGTTTTACCTTGGTTGTTTCTTCTGAGAGCTCAGTGGCCTTGGGATCATGCAAGGTCCCTCACAG
CTGGGCCCATGGTTCCCAGCCCCTCCTGCTCTGGGCTGGACCTGGTGTTAAGCTCTGCCAAGATGCTTTCCCCTGCTCTGGGAGAGT
AATGGTGCTGAGCCTGGTGGGAGGGCATTTTGGCAGAAGACACCTGACGGGGTGCACACTATGTGCCAGCGATGGAAAGATCCCTTA
AGAGTGAAATGAAATTGATGCAAGCTGAGAGCAAGTCTAGGATGGAGTTGAGTCATGAGGGTTTCCTGGTGGGTGGACGGGATCATA
TAGAAAGAAAGCCTGTGTCCACAGCAGCTTGGGGGAAGGCACCGCTCTCATTACATGGGAACTTATTTTTCCTTCCGTAAGAATGAC
TCCAAAGCAACACCGGGTCTTATTCAGGAGTGAAGAGGTGACAGGCGGTGGAGAAGAGAATATTTATTAAGGGCCTACTATGTGTGT
TTACACACCTCATCTCATTAAGTCCTCACAACAACCCTGTGAGGTAGATATAATTCTCCCCATTTTACAGATGACAGACCCAAGGCT
CCGAGAGTTTAAGTGACTTGCTCAGGGTCTCACAGCTGGGAGGTGGTGGAGTTTGGATTTGCACACAGGGGAGTGTCTCCGACGCCC
TCACATTGTGCAGCAGACATGCTTTTGCATATCAGATCCTAGACTGGGCTCTTTCAAGCCAAAAAGCTTCTCCTGCCCTGCCTGAGC
TCTCCACTCCCGCCCACCCCACCCCTTACTGTGCCACCCTCAGTCCCCTGCCAGCCTCCCCCAGAGCCTCAGGGGATGTTTTGTGCT
CATGGAGTGGGGTAAGGGTAGAGGGAGGAGGGGAGGAGGATGCTGGCAGTTTAGATACAGGGGTTTGCTGAAGCTCCAGGTGCCGTG
CTGGGCTCTGGGGCTGAGGAAAGTCTCCTGTGGGCCCTGGAGGGGCCACCCGAGCCCTCAACAGCATGCGTCCTAGTGTTCTTGCCG
CAGCTCTGTGGCTTCTCGGCTGTGCAGCCTTGTTGAGAAAACTGACCTCTTTGAGCCTCAGTCTCCAGGTCTGTGAATGGGGTTAAC
AGTGTTTTCTCTCTCTCATGAGAATGGGTGTCATGAGGAATAAATGAGACAAGGGCACTGCCTGGCGTGTTCTGGTTGGTTCTGGGG
GTTCAGCACCAAATAGACATGGAGCTCACAGGCTGGTGGGGGAGGCAGGCACTGAACAAGTAACAACAGGTCTGATGTGAGCTTTGC
GAGAGACAAGGGCACACACATGTGGCTTGGGTTTGACCCACAAGCCTGAGACTTGGTGTCCCACGCCTCCGTCTGCTCCCCTTCCCC
CCATTTCCTGAAGGTCCATCTCACCCTCACTTCTTCCATCCTCCCTCATATCTGTCTCCCAGGCCATCCTCTGATTCTTCTATATGG
GCTATCTAGCCTGGTGTTAGGAGAACAGGCTTTAGTGCCAAGCAGATATTGGGTACAGCGCTGGCTGTGTCACTTACTGTAGGCTGT
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GTGGCTTTGGGAAGCTGTCTCAGTGCTTTGATTCACAGTTTCCATGGGGGTGAATCCTAACCTGGCCGCTGGGGCTGTCATGAGAGT
TAATGAGATATTGCTGTTTGTAAGCGCAGAGGACATGGTTTCTEGGCACACATGGAGCGCTCTGTGARGGCCAGCTGAGTTGCAGGTGA
GGAGAAGCATCCTAGGCTAGGTETGGGGCAGCTTAGTTTCTGGTCCTCTGTTTTGTCATCTAGAGAGTGAGAGAAGGAGCCTGAGGA
GGGGATGTTTCCTGCACTGGCCATCTGCGGGAAGGTCGTGAGCACCAGATGGAATTTCGGAGAGAACTGGAAGAAAGCTACGCTATT
CCAGCTGGCGEGEETCCTCATCEGATEGTGCATGTTGGCAGGGTGEGEGCTGCEGEGGEGGCGTTATCTTCCTATCCCACAAGCGAAAGCCT
GTGAAGACATCGTGGCTAAGGGGATTTTCTCACTCTCAGGAGACAGCTGAGAGACAGGCCCTTCTGGCCAGCCTCCCTCCCTGCTGC
CTCCTCCCTGCAGGCCAGCCCTTGGCACGAGTCCTGCTTGTCTCCTGAACCCTCCTAGCAGCAGGGATTTAATTACTATAATGTARG
TAGCTGTGECTTGAGGCCTTCTCGETGGAGGGGARACAGATTTGTCTTCTCACTGGGAGAATAAAAGTCTATGGAAAGGAAAAGAAAT
GTACTTTTCCCCGAGGTACCTGAGGCTGTTGGGCTCAGGGGAGCTTCCCTCAGGGCGGGGAGAGGGAGCATGGGTGGCAGCGGGAGG
AGGCACCACGTCTGACTCAAGGACCCTTGGCGCTTGCTTTTGCTCTCTGTGGGATCACTCAGCTAAGCTGCCTCAGTTTCCCCAATG
ACCCTGCTAACAGATCAGCCTGACATTCAGTAGGCATCTGTCAAGCACCTACCATATGCTAGACACTTAGAAACTTCCAGCTGAGTA
GCCAGCCCAGGCGGAAAAATAATTTCATTCATTTGACAAAGTTATTGAATGCCTGTTATGTGCCAGTGTATTGTTCTAGGCATCACA
GATATACAGTCATGCGTTGCAACGACGGGEGACGCAGTCTAAGAAATGTGTCATTAGGCAATTTCATCATTGTGTGAGCATCATGCAG
TGCACTTACACAGACTAGGTGGCATGGCCTTCTGCACACGAGECTGTATGGTGTAGCCTACTGCTCCCAGGCCTGTATTGAATACTG
TAGGCAATCATAACACAATGGCAAGTATGTATCTAAACATAGAAAAGGTACAGTAGAAATACTGTACAATGGATACAAAATACTACA
CCTGTATAGGGCACTTACCATGAATGGAGCTTGCAGGACTGGAGGTTGCTGTGCGGTGAGTCAGTGAGTGACGTGCGAGAGTGAATGTGA
GGECCTAGGACATGACTGTAGACTAGTGTAGGCTTTGTAAACACTGTTCACTTAGGCTAACTACATTTATTTAAAATATTTTTTTCT
TCAATAACAAGTTAACCTTACCTTACTATAATTTTATTTATTTATTTATTTATTTATTTATTTTGAGACAGAGTCTCACTCTGTAGC
CCAGGCTGGAGTECAGTGGCACGATCTCGGCTCACTGCAACTTCAACCTCCCAGGTTCAAAGAATTCTCCTGCCTCAGCCTCCTGAG
TACCTGGGATTATAGGCACGTGCCATCACACCCGGCTAATTTTTGTATTTTTAGTAGAGACAAAGTTTCTCCATGTAGGCTAGGCTA
GTCTCAAACTCCTGACCTCAAGTGATCCACCCGCCTTGGCCTCTCARAGTGCTGGGATGACAGGCATGAGCCACTGCGCTTGGCCAA
ATTTTTCACTTTATAAGCTTTTTATACTCTTTTGTAATAACACAAACACATTATACAATTGCACGAAAGTATTTTCTTTATATTCTT
ACTCTATAAGTTTTTTTCCATTTTAGAAATATTTATTTAAAAAGATGCATTTTTACTTACAAAATCTTTTTTGGTTAAAAACTGAGA
CACAAACACACGTTAGCCTGGGCTGACACAGGTTCAGGATCATCAAGATGTCACGAAGTGATAGGAATTTTTCAGCTCCATTATAAT
TGTACAGGACCTTGACTGAAATGTCATTATGGGACACATGACTGTAGTAGARAAAACCCACAAAAGAGAARAATCTTTGCTGTCACG
AATTTACATTTTAATAGATAAGCCTGATAGTAAACTATCTAAGTTAATTATATATTATGTTCCGATGGTGATAAGTGCTATGATGAGT
GTTATGAAGAGCCTCTTCCCTCCAAGATACAACTTCTTACTCCATTGACAAGTCTTAGATCCCAATCTGTTAAGGCCCCAACTAATT
TTACAGCCAGAGTTAGATAACAGGAAAAAGACATCTCTTTTCCTTTCATCATTGTCATCATCAATAACAATCACAATTGTTAGGACC
ACTCTGGATGGGAGTGCAGGEECTTCTGAGAGGAGAGTGGTCATATTATTTTATTTATTTTCAAATTAATTTATTATTATTATTATT
TTTGAGATGGAGTCTTGCTCTGTCGCCCAGGCTGGAGTTCAGTGGCCCAATCTCGGCTCACTGCAAGCTCCGCCTCCCGGGTTCACG
CTATCCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACCACAGGTGCCTGCCACAACACCTGGCTAATTTTTTGTATTTTTAGTAGAGA
CGGEETTTCACCATATTAGCCAGGATGGTCTTGATCTCCTGACCTCATGATCTGCCTGCCTTGGCCTCCCGAGATGCTGGGATTATA
GGCATAAGCCACCGCGCCCAGCTTTTTTTTTGTGAGACGGAGTCTCACTCTGTCACCCAGACTGGAGTGCAGTGGCGTGATCTCGGC
TCACTGCAACTTCCGCCTCCCAGATTCAAGTGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTGCAGGCACATACCACCATGC
CCAGTTAATTTTTGTATTTTTAGTAGATACTGGGTTTCATCATGTTGGTCAGGCTGGTCTTGAACCCCTGACCTCAAGTGATCTGCC
TECCTTGCCCTCCCAAAGTGCTGCGGATTACAGGCATGAGCCACCATGCCCGGCTGAGAGTGGTCATTTTARATAAATGCTCAGAGCT
AGGTGCAGTGGCTAATGCCTGTAATTCTAGCACTTTGAGAGGCCGAGGCAGGAGGATCGCTTGAGCTCAGGAGTTTGAGACCAGCCT
AGGCCATATAGTGAGACGCCTTCTAAACAAAACAAAAAATTAGCTGGGCATGGTGGTGCGTGCCTGTGGTCCCAGCTACTTGGGAGT
CTGAGGTCGGAGCGATCGCTTGAGCCCAGGAGGTCAAAGCTGTAGTGAGCTGTGATCGTGCCACTGCACTCCAGCCTGGGGAATAGAG
TGAGACCTGGTCTCAAACAAAAACAAAAACAAAAACAAAAAACAAAAACCACAAATAARACAAATAAAGAAGTGCTTAGGGCCAGGC
ATGGTAGCTCACGCCTATTATCCTGGCACTTTCGGGAGGCCAAGGCAAGAGGCTTGCTTGAAGCCAGGAGTTTGAGACCAGCCAGGAC
AGCATGGCAAGACTCTCATCTTTACAGAAAAAAAAAARAAGCTGAGTACATTGGTGTGCACCTGTAGTCCTAGCTACTTGGGTGGCT
GGGGETGGGAAGATCCCGTAAGCCCAGGAATTCGAGGATGCAGTGAGCTGTGATTACGCCACTGTGCTCCAGCCTGGGTGACATGTGA
AACCCTGTCTCTAAAAATAAACACATAAATAAATAAATTAAATAAGTGCTCAGGGAAGGCCTTACCAAAAAGGTGATGTCTATTGGA
GGATCTGAAGTGGTGAGGGATCCAGCCACCTGEGGGGAAGAGGAATAGCAAGGTGAAGGCCCTGAGGGGGGATCATGCCTGGTGTGTT
GTAGACAGCACTGTCCGGTGGACACGARATGGGAGCTACCGCTGTCATTTTAAAT TCCTGAGTAGCCATATTAAAAATAGTGAAARG
AGAAAAGTAGAATTATACATGTTAATAATATTTTTAATTTAACCCAACATAGCCAGAATATTATTATTTGAATGTGCAAGCAATACA
AAAAATTATTGAGATCTTTTACACTTTATTTTTTGTACTAAGTCTTTGAAATCTGGTGTGTCTCTGACACAGCATATCTCAATCAGA
CATTAAGTTTTCATTGGAGATACTTGATCTGTATTTAGAGTTTATAAAATTTACAATTAAAAGAACAGACTTGCTGGGCATGGTGGC
TGACACCTGTAATCCCAGCACTTTGGGAGGCAGAGGCAGETGGATTGCTTARGGCCAGGAGTTCGAGTCCAGCCTGGGTAATGTAAC
ACAGTGAGACTCTATCTCTCTAAAAAAAAAAAAAAARAAAATTAGCTGGGTGTGTGGCATATGCCTGTGEGTTCTAGCTACTTGGGAG
GTTGAGGTCEGGEATAGCTTGCTETTGAGGCTGTGETGAGECATGCGTGTGCCTCTGCACTCCAGCCTGGGCAGCAGAGCAAGACCC
TGACTCCCCGTCCGAGAAAAAAAAAAGAATAGATTCACACACTCAAGTTGTTGAAAACGTACTTAAAATTTTTCCAATAAAAGAGTG
GAGTGTCTTTTTATATTTAATTTTAAATGAAATGGACTTAAAATCCAGTTGCACTGGTCATGTTGCAGEGGCTCAGTGGACACACGT
GGCTCGTETCCTCACACTGGACGGTEGCAGGCCTGGGAGCAGAGAGGATGCCTGTGAGGCTGATTCAGTGAGTGGAGGGATCATGTGGE
GCGGGGTTETCACGTCACAGGEGAGGCGGETCTGEGCTCTGCAGGGATTTGTAGACCGTCCTGAGGAGTGTGECCTTTACCCTGGGTG
AGATGGGAGCAAGAGGAGGGCTTGGAGTAGAGAAGTGACAAGATCTGACTTACATTTTAATGGGACCACTCTGACTGCAGTGTTTGG
AACAGACAGGGAGGETCAAGCCAGGETCAGGGAGCCCCGCTGAGAGGCTGTGEGGACAGCTCAGEGTGAGGETGGTGATGGTTTGGAC
CTGGGTGGTAGCATTGAGTTGGTAAAAAGTGGCTGGACCCTTGGGCTATTTAAAAGGAGGGCATTCCTGATGAATTGGACAAAAGGT
CATGGTGTGCAGETCAGGCAGTGGTGAGAGAAAGEGGAAGTCAAGGATGAGGCTGAGACTTTTGGCCCAAGCAACTGGAAGGATGGA
ATTTCTGTTAATTGAATGGAGAAGACTGTGGGAGAAGCAGTTTTTTTGGGGAAGACAGGGAGTTTGTGGTTGGACTCGTTAAGTTTG
AGGTGTATCAATTTCCATATAATGCGTGTAGCACCTGCCCCAGGGGTTGTAAGAGGTCACAGGATGETGCTTGAGGCCGTGGCAAGC
TTCTGCCTEGGCTCCTGACCCAGAACAGATGGCTCCTCTCACCTTCCAGAGGTCTGTTCGAGGCATGGCTGGCAACGTTAAAARRAA
TP TEGCCGEGCACGETEECTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCCGGTGGATCACGAAGTCAGGAGTTTGAGACC
AACCTGGCCAACATGGTGAAACCCCGTCTCTACAAAAAATACAAAAATTAGCCGGGCATGGTGGTGCACGCCTGTAGTCCCAGCTAC
TCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGEGAAGGCGGAGGTTGTGGTGAGCCGAGATAGTGCCATTGCACTCCAGCCTGG
GTGACAGAGCGAGACTCTGCCTCAAACAAAGCAAACAAACAAACAAACAAAAATCAGCTAAGTTATCCATGCCTCCAGCACCGTGGG
TGTTGACTCCCTGAAGGTCACTGGAAGTTGCTAGCGGTCTTTCTGAGTCAATCCACATTTCAAGGTCAAATCTCCCTGCTCTGGGCTG
ATGAATAAAATGTGTCATAAATGCTCAGAAGCTCCCCCAGTGTGGCCTGGAAGCCTGATTTTATGGAAACTTACTGAAATGATACAA
AACGCTAAAGATATGCATTCCTAATTTTCTAGCACTTTCAACTCCACAGGGATGTTGGGGGAAGGGATTAATGAGCTTGGAGAGGTG
GAATAACCTCCTCAAGGTCTCCCAGCTGGEGGAAGGTAAGCACTGGATGTTGGGAATCACCAGCCTCATGTGCACCAACCATGTCGC
CAAATGTCCAAAGCCTGCAGAGGGCCCAGGGCTCTCACGGACCACACAGGGAAGCCACTGCACCTGTTCTTTTTAAGACTGGGAGGA
GAGTCGGGAAAGGCAGCAGGTATGCCTTTTGAGGTCCTCTCCTAGCCCAGCTGGTGTCTGATGCTGGCACCCGGGCTTGGAGGGTGA
GAGTCTTGGGACCTGTAGACCAAGGCCACCTCACTTGEGGCAGCCCAGGCCTGCTGGACATGGGCCTTCTGACTTAGTTTCAAAGCTG
GACCCTGACCCTTGTTCETTCGCAGGACTTCAGTGATTTAATCTTTGAGTTTATCTGTTTCATTGGGGTGATGGTGCCTGCCTTGGAG
GAGTTTTGTGAAGTGATGTTAATGAAGGAGCTTAGGCCGGTGACTTGACACATGCCCARCATAAGGAATGCCTGTGGGGCCGCCTGGE
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CTCTGCCCCTAGAGTGCAGGGAGATGGTGCAGAGGGAACAGTAGAACTGGTATGGGCTGCGGATGCCTGGCGAGTGGCATGAGTAGG
GGAGAAAGAAGCGCCTGCCAGAATGGGAGTGAGGGAGAACAGTGGGGEGTCCCCTCCCTTACCACAAGACCTGGGATCTAACTGTGC
CTTTAGATCAGAGCTTCTCAACTGGGGCACTTTTGCTCCTCAGGGGACTTTTAGCAATGCCTGGAGACATTTTTGGTTGTCACAGTC
AGGAGAGGGATATTATAGTCCTTTAATGTGGAGAGGCCAGGGATGCCCCCTACAACAAAGAATTACCCAGCCCACAATGTCAGTGGT
ACTGAGGCTGAGAAACCCTGCTTTCGATGACTCATTCTCACCAGCTTGTTATGAGGATGAATGCGAAAATGGAGCCTGCATTTCTAA
CTGCAGCCTGCCCTTCCAGGETCCTCTCGTTCCCTCACCCTTTCCCARGGGGGCTGCCTCTGTCATCAAGCAGCCTGEGTCCAGGAGTC
AGCAGACCTGAATTCAAGTCCTGACTCCTCATGCCTCAGTGAAGTTTTTCCTTAGTTTCTAGTCTCCATGTCTTTTCATCCTTGGAA
ATCTTGTCTTGAGTGGEGCAGTGGTCGTCTACACAGTAATGGGGCTGTGETGTGCACTGAGTGGGAARCCCGGATGGGAAGCATGCTTA
GTCAGCTGTGATGTGCCGGCAAAGGGAGGCAGCAGGCCAATCCGCTTTCTAGTCCAGCACTGAATAATAGCCTTGGGGGGCATTGCC
CAGGAACCCCCATTGGCCCCTGCGAGGCCACATGGCTGTTCTCCCAGGCCTGCTCCATCTTGCTTCTTGCTTGTGTTTCCTTGAACA
GGTGGAGCTAGTCTCCATTTGGGGAAGATGGAATTTGCAGGAAAATGCAGGGCTATTATTTCTGTGCTGTGTGAGTGGGAGACAGAG
CTGETTGAGTGGCAGATTTCCTGCGCAGGGGGAGAAACAGCTAAGTGTGCCAGCCCAGGCATCGCTAGAATCCTCTTGAGGTGAGTGG
GCCAGGATTCCCCAGTGECCACCTCGGGAAGCAAACATTTGTTCTGAGCTCAGGACCAGCCCCAGGAAAAGATGGGGETTTGCTGTCG
GGGAAAGGTCTGTACCAATATATTGAAGCTCTGAGAACATTCTACTCGGCAAACTTTCACTGATGCCCATTCTGTGGCAGGCACTGG
CCCCGGGGACGTTGGGEGGACACAGAGATGGATGAGCCTGAGGGGGTGTTCGGGCTGCCGTAACTCTGAGGCAAGGCAGACTGTGCTA
AGTGCGGTAGAGAGGCTCTGCATCCCGTTAAGGGCCTGCCGCGGATATTAATGTTTGCGAGGCTTCTTAGAAGAAGTAGGCGTTGAGC
TGEETTTTCGAAGGAAGGTAGGEGCTTCATGAGEGCAAAAGGGAATGCGTGTTCTGAGCCGAGGCAACAGTAGGGGCAGAGGCTCAAAGT
TGGAGAGTGCCATGTGTTCTTAGGGAGGGCTGGAGAGGTAGGTTTTCCTAGAAGTTCTGGGAAGAGAAGACTGGAGAGGGACATGGA
GCCCCCTGCCCGTGAAGCTEETEGAGTAGTGGGGGCTTCACGAACTAGGCTGATGAATTTGCACTTTTGTCTAAAGGCACAGGGAAL
AGTGGAAGGTATGTGAGCAGGGCAGTGGTGTGCTCCAGCCACAGCATGGAGGATGGCTTATAGAGAGAGGAAGCTGGAAGCAGTGTT
ACTGCGATAGTTGTGAAAAGGAGGAATGAAGGCTTGAACCCAGCTCGGGGCAGTGGGAAGGGAAGATATGGGGGCGAGCGTCTGGGEAG
GCAGGCAGCTTGTCAGGCTTCACCTTTCTCCATCCTGGETATCTGAGTTGTGTGTGAGGCTCGAAGTGACTGTCGTGGCCCACTCGT
CACATTGCTCTGCTCAAAGCCCAGCCTTTTCTTGGAGAATGACAAGCAGCGAGCATCAGGCAGCCTTCTGGTCCCAGAGAACAGGAT
GGCACGGTGCCCACACCAGCCGGCACCAGCCACTCTGGCTCCGGAGGGGGEGGAGGCCTCCTTCTGGAACTCATCAGCGCTGGCTTCT
GGCCAGGCCCAAAGGAGETEGAATACACCCTCTTCCTGCTCGTTTTCAGAGATTTGGGAGGAGTAGGTATGGAGGACAGCAGCAGCE
TGCTGCAGCCGGCTACTCTCGGGTTCGTGTCGGAGCTGGGGCGAGTGACTGGCTGTGCAGTTGGGCAAGT TGCCTGGTCTCCCTGAAC
TTCAGTGTCTGTGTTTGTAAAGTGGGCATTATGATGCTTGGCCCACGGGTGGCTGTAAGGGCATCACACAGGTGTAATTACGCAGGT
GTCATGTTCTTAGCTCAATAAATGGCCGCTGTTTTTAATTGTCAAGATATGATGATGGACTTGACTTGATGGGTGGGGAGAGGCAAG
ACCTCCTTGCCTTTAAAGGAGTTGAAGACTTGGGAAGCAGTTGGAATGGTGAATTCTATCTTGGGCCGTGTTGGCTTTGAGGGGCTGG
GGAAAATCCTAGGATATTCAGAAGAAATCTAGGGTCTTCTAATCATGTGGTTCACATAAATGACCCTTACTATAATATCTATCTCAG
AGTCAACTTTTCAAGACACCAGCCTCCCTGCAGGCAACCCCAGTGTGGCATCAGGAGAGCGGGGTCTTGGGTCAGCATGGCCAGCCC
AGCCTCTGGCTTTGCTTGTGTCATTGGTGACTCCCCGTGGTCCTCGGTGCCTTCCTCCGTGATGGCATTTCCCATTGGCTGGCTGGG
CCTCTGCCCAGGGATCCAGCTGGGTGCCEGCCCAGCTCAGGCTCCAGAGAGGAAAGAGCCCTGGATCTGGGGCCAGTGACCTGATAT
TCACGCTGGCTCTGCCCCTTCCCTCTCGGTEGTGGCCTGGAGAGATGTGCAGGCTCCCCGAGGGECAGGGGGGGGTAGTGAGGAGGETT
CCAGGAGATGAGGGATGTGAAAGCAGCAGCACGTGCCTGGCACACAGGGGCCCTGGTAGATGCTTGGCGGACAAGTGAGGGCAGGCA
GGGEGAGGGGGCAGACAGGATTCAGGGAGGCAGGCCTGGGAGEAGCCCAGGGCTCAGGGAGGGGGGTGAGGGGTCAGGECGGAGCCGGT
TCAACTCCTGGCTCTGCCGCTTACTAGCAGGAAGACTCCGAGTCCGGTGCCTGCTTTGEGTCACATCCATGTGTGGGTGGTGEGCCGATG
GGAGGTTGGCCTTGGGGECCGCTCTAATGCCTACCTCACAACATAGTGATAGGTCTAGATGGATACACAGCACCAGGGCCTGAGAGT
GCTGAATAAACCTTCATTCCTCCTCTAGTAAGCACAGTAAATCCCTAGAGGGCAGTCCCCAAAGGCCTTGATTACCCCAACTGTGGA
GTACAGCGAGAAGTGGAGCTTCTGGAGCCAGTGCTTTCTCTGCTCAATTTTGTGTATTCTTTCACTCGTTCATCTGAAATCTGACCC
AGCCCCATGGAAACTGGCTGCAGACACCCAATGGCAGTAGGGTACCAAGGGGCAGGGGAGCAATCGGCTCCCGGTGCAGACAATGAG
GGGTACACTGTCTGTAGAGGATATAGAAAAATAAATAAAGCCAACAAAAAGTCTGGTTTTTGTTATTGCCGTGTACCGGCACTTCTA
AACAAGGTCAGTGATAARAACACTCCTCCTCCCGGGGGGCAGACGCTCCTGGCTCCCCCTCAGTATGCTGCTGCCTAATCGTCCTCCA
GAAAGGAGCCTCGGGGGCTCTAAATATCAGGAAGGAACTCAGCAAGGCCTGGCAGAAGAAGCCAGCGATGATTTGGAGAATAAGCCC
ATTGATGATTGCAATAGCAGCATGGATTTCGGGGCTCAGGAGACCAGGAAGGGGAGGGTGCCACACTGTGAAGTAAGGGTAAGGCAAG
AGAGTGGAGGTAACTGCTGTGGETTCTGGCTGGGAGAGGCATCGTCTAGEGCCCTTTAGACGTGGTCAGGAAGAGGGTGTACTTCATC
TCCCTTGGGCCTGCCAGGAAGCCAGCGCTGATGGGTTCCAGAAGGAAAGCCCCCCAGCCAGGGCAGCCGCTGCCAGCTGGTGTTGGC
TGGETGTCCETCCTETGCCACCCCACTCTTTTGGACCGGCAGGCTGCTTGCCATCTTCCAAAGGGGACTGGCCTCTTGACAAGGGTAG
GAARGGAGCCAGGGCTGCCCTATGEGCTTECEEGCTGETAGGGCGTTGGGGAAGGCAGGATTCACATTTCTCTAGCCTGGACAACAA
GCATGTGCCTGAGGATCAAAATGAGCACTTTTAGGGTTTTATTACTATTATTTACTAAACAAGTTTCCTTGCAGGCTTGTGGAAGGG
GCCCATGCAGAAGGATCTGTCTAGAGGAGGAGGCTCCGCATGTGTACAAGGGAAGGACGTGTGCCCTTGGGACTGGCTGGGGCACGG
CCCTAGGGAAGTETGCTGTETGTGTTTGCEEGEEETGCTCTGGTCATGTGGCCCCTTCCCTGACTGAACCCCTTGCAGGGCCCCATGCC
ACACAGCAATGCTGCGTCCGTTGCAGAAGCAGACACCTTTGGCTCCTGCTGTGTGGGAAGCAGGTGTGCATTAGTCAAGGTGGCCTC
AGTGGETCCTGGGTAGTGGGGCCCCCECAGTGAGAAAAGCAGAGACCTCTTGGGCCCGGGGETGTAGGAGTCACTCTCCCTGATCTGC
TCCCAAATGCAGGTGCATCTGETTCCATTTGGAGCCGGTGAGCTGGCTGATGGTGGCTGTCTGGGEGCTCCTGGGGCTGAGCAGCCAG
GCTAAGCTTAGCCCACAGGCACTTCCCAGAAACTGGTGGCACTGTCACAGTGTTGGCTGGATGCTGAGGAGTTGGCAGGATACAGTG
CAGGAACAGCAAATAGGTTTTATCTGGGTGTCAAGTTGAAACAATTGGTACCAGCTTCCAGGAGGACTGTGTTGGGAAGGATTCTGA
GGTGTTGTCTGAGCTCAATGGGAAGAGTGCCCTGATTGATTCATGAGGTCTATCTTGGEGCAGGGGAAATGGAAGAGTGGCAAGGGGT
TTPGCCGTCCCTGETCTAGTGGAAAAAATACAGAGAGCCTAGATTTGATCTTAGGTGAGTGGCCCCAGTTTTTTTTCTCTCTCTTTTT
TTTTGTTTTTTGAGACGGGGTCTGECTETGTTGCCTAGGCTGGAGEGGCAGTGGCACAATTTCAGTTCACTGCGACCTCCACCTCCTG
GGCTCAAGCCATCTTCCCACCTCAGCTTCCCAAGTAGCTGAGACTACAGGTGCCCGCCACCATGCCCAGCTAATTTTTGTGTTTTTA
GTAGAGGCGGGGTTTCACTATGTTGETCAGGCTGETCTTGAACTCCTGACCTCAGGTGATCCACCCGCCTCAGCCTCCCARAGTGCT
GGGATTACAGGCATGAGCCACTGCAACTGGCCCCCTAGTTTCCTCATGTCTAAAATGAGGGTAAAAATGTGGCCCTTCCAAGCCTTA
TTGTGGCCGCTCAGTAAGATAGCAGAGCGAAAGCCCTTTGTAAAATATAAAAAAGCGATACAAACCCAGAGTGGGGGTTTTGTTGTT
ACTGAGTCTCCCAGGAACCTGGAGTGACTTCCCAATAATAACATCTGCCCCACTGGGGACTACTCCATGGTCTGAGTGCCTGAGAGE
CCTGACAGGATGTETGACCGGCGCGETGCCCGGCACCCAGGCCTTTGACACCAAGTGTCAACGAGETGTTTGGTCATGTTTCCAACT
CTAAGTCACTTCATTTCTGTCTGACTCTCTCCCTGGCTTAAGATTTAGAGACTGTTTTCGTGTCTAATGAAAGAAGGACAGARAATC
TCTCTCTAGAACCTTGTCTCTTACTCTCCATTAARAGGTAGCAAAATTGCTTTATAAAGTCTAAAAGCCTGACAAGAACGCGTACTAA
TAATGCATGAATTATGCAAATCTGTGTAGTCACTTGATTTGCATAATGGAGGGGCTGGAGGAGCCTTCGGGAGGGGAAGGAGTGAGG
GTGAGGGCGTCTGCCCAGATCTGTGTGTAACGGGGGACATTCATTTGCTCCCTTGGCTCGGAGTCCCCTTCTGCAAGCCCCTGCTGGT
CCCGAGGETGTGTTCTTTGGCCTTCCCCTGCTEGGCCTEGTGTCTGCCCTTTGTGGCCTGEGCTGTGCAGCCCCCCCTCCTACTTTCGG
GGECAGTCACCGAGGCAGGGGCACCGCACCCTGTGCTGGACTCTTGTGTAGAACTGGCTTCATTAAATCTCACAGCCGCCCCTCCATG
TCCAGACAGCCTTCCCTGAAAGTCCCCTGGGTCATTATTTCTCCARACGTCTGTCTTGCTGAGGCATTGGACTTCGTTAAGTGCCGT
CTGGAATTGTAACTATTGCCAAGTGCCTTTTTCTTGGGTTCTGTGGGAAGCARGGGTGAGAAGGAGTCTCCGGGAGAGAACTCCCCA
CCTACCCCGCCTGETTTCTCTCTCAGCGTTTCTCACTGTTGCTTTAAAAGGTTTCAGCCTCTGCTGTAAGGGGCCTCTTGCTTTTCT
CTCCCAGCCTCCCTGCATACTCGCTAACCTTGGGACTTCAGATTTGATGAGGGGCCCGGCGCAGTGGCTCACACTTGTAATCCCTGC
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ACTTTGGGAGGCCGAGGTGGGAGACTTGCTTGAGGCCAGGACAACATAGCCAGACCCCATCTCTATTAAAAAAAATATTTGATGAGG
GCTGAGGCTGEGACTGAGGATACTTGAGGCTTGAGCTCAGTGGGTGCTGCCTGGAAGCCCGGGGATGTGGGCTCTCAAGCTGAAGGG
ACGCTEGCGAACCAGCTGTGGAGAGCCAGGCAGCTGGCTTTTTTGTCTAGAACCTGGATGGGGCAGCTTCTTGTTCTGCGGGAGGGGAA
CTGTTCTGCAGGGTGGATGGATGCAGGGAGCCAGCCCTGETTGGGAGGTGGGAGGEGCAGGGACCATATCTAGCTCCTGGAGAGGCC
AAGCAGACCGTCAAGGCTACARACAGGCTGGGETTCAGCTTATTTCAACATACTTCTTCAGCATCTATGTCTATGGGCTGGGCTTGT
GCTAGGCCCTAGGTGTCAGAGATATGAAGGCACTCATAGCTGTCATTTATTGAGCTCCTATTATAAGTGTCAGGTCCTTCGCTAAGC
CACTTATTTACACGTGTCATCTCATGTAATGTGTATGACAACTTTATGAGGTCACTACTCTTACTGCCCCATTTTATAGATGAGTAA
GTTGAGGCTTCGGTCACATGGCGAGGAAGTGGCAAAGTGGGGCTCTAAGTGAGETCTTCGGACTCCAAAGCCCCTTCTGCAGACCGTG
ATGCTTTGCTGCCTCTGTTGAGTCAAACCGGACTCTTCCCTTGAGGCCCTGATGGTAACAGCAGTGTAAACAGATGGTGAGCACAGT
GTAGTGTAATATATGCAAGCGGAGAGGTTGGAACCAGGCACAGAAGTAGCACTGAGCATTTAATTATGTCAGGGAGGGCCGGGGAAA
GCTCACAGAGGAGGTGETGGEGGEEGEEETCCCTGAATGAGCCACAGGAGGGAAACCAGATTCTGTCTGGCACTTAGGGAAGCAGCC
AGTGGAGGCTGCAGGTCAGTGCECTGEGGETGAGEGGGTAGGGECTTTAAATCCCAGTTGCTTATAGCCCCCTTCTGCCCCACTTTTGG
GGTGCGACCAGGTGATCTGAAGCTCAGGAGGTCATGGCTGEGACACTCAGGAAGGTCAAGTGCTGEGGTGCTGCCCCAGGGCCCCTCT
CCTCGGCCTGTATGTTCAATAGGTGCACTGGECCTCCCTGTCTTGGCCAGACAGCTCTGAGAGCCAGGGCTCTGTGGGTGCCTGAACT
GTGTGETGEACCCTGCCTGGGATGAGGCCACAGCTGCTCCCACACCCGCACCTGCTCACACCCAAGAAGGGGGCCGCCATGATCACTG
TGGAGGCCAGEGTGGGAGAACCCTCTGGACCATAGGGTCCCACCCCATTGCAGGGCAAAGAGGGGATCTGAGGCCCAGTGACTGGAA
GTGATTTGCTGCAAGTCACACAGGCAGCAAGAAGTGGGTCAATCCCCCAAGGTTCTGGTTTGGAGCACTCCCGGGGGTCTCCCCTCA
CCCCTTACCCTGGECTCGCCCTCTCCAGGCTGTGTGCCATCCTCACCACCTCTGTCGTGCCCTCGCTCACCCACGTGGCTACACTCT
CGCETGCETTTCCCTCACACCTGGCCATCCTCTTAGGCCAGGCCAAGGCTTTGCTCTGGAGAGAACTTAAATGGCATTGTCAGATGA
GGAAGGAGCAGAACCTGCCGATCCCATGACCTCCCAATAGGCCATCTGCACACACTCAGCCCGCTCTCCCCAGCCCTGCACAGCCCC
TTCGGCTCGCACATCTCATCCTTACTCCTGCTAGCAAGCARAGATGTCTGCAGGTGCTCTCATTCGGGGATGGGGATGTAGTAGGGA
GACAATACCTGGTAGATAGAGCTGAACAACTTTCTGCAGAAAGTTTGGAGTGAGEGGGGGCTCTGTGATGGAATAACAGGCATGAACC
AGAAGCCTAATTCTATTGCTTAGAAGCTGTGTGGCTTTAGGCAAGCGACTTAACCTCTCTGAGTTTCAATCTCCTTATTAATAAAAC
AGGTACGAACAGTGCCTTGCTCAGTGGTCCCCTAACTTGGCTTCATTTTGGAATCCCCTGGGGATCTTTAAAAAAATGCTGATGCCT
GGCTCCCAGCTTCTGACCTGATGTCACCGCCCTGAGGTGCAACCTGGGTGTCGEGGATTTTAAAARAGCTCCCTGGGTGATACTAATGT
GCCGCAAAGTTTGGGAACCACTGTCCCAGGGTTTGTTGGGGATTAAAGGAAGAATGCAGACACGTGGAGAGCGCTTACTAAATGGAG
GTGATTATTTCAGTGTTCATCTCCCTGCCTCTCACTCCATTTAATGTGGAGTCTGTGGGACTGAGGTTTTTATTTTTATACCACAGT
GGGTTTGCCAGAGTGCTGACCTAAGGGGECTGTCAGCGGCCCATCTTTACCCGEGARAAGCCCCTCCCTTGCGCCCTCACCATCTCTG
CAGCCCTAGGGCAGGCCTCAGTCTTTCTGACAGGCCCCAGGGTCCTGATTAGGCCGGEGGCCTGACCCCGCAGGGGCAGGCCTGCCCC
TGETCTCCACCTGGTGGCTTTGGGAATGEGAAATGCTGGTTCCCACAAAGGCTTCTGGGAGACAGAAGCCTAAGATGGCAGGGTGCGE
TGCACACACTCAGTCTGGATTCEGETGGCCTGACCTGGEGGATCCGGGGAGGEGCGTTGGTEGGEGGGCAGAGGCGTGGEAGGGGCTGCTT
CTTTGGAGCTCTCCACTCTGCTCCCTGGTACTGTCTGAGEGCCCTGCAAACCTGAGCAGAGGCTGTGAGGGAAGACACATTTCTCCAG
ATTCCTCAGCTGTCCTGACAGGAAGTTGTCGCATCACTGGGCTGACAGGAAGGARATGGCTCTGCTGTTTGGAAAGAAATAGAGAATT
CTGACTGGGGCTGAGGGAAAAGGTETCTGCTTGGAGAAGCCGTTTTGTCCCGATATGAGGACTCTTTGTCTCTGCAGGCAGTTGCTC
CCTGTTTATTTTCCTTTGAATGACAAGGATTGGCTTCAGTTAATGAGGAGCGGTGAGAGGAAAGTGAGAAGCGGCTTGTGAGATTTT
GGGACACGGAAGCCTTCGCAGGAAACCTGGCCCTCTGCTTGTAATAAGCATCTTTCTTTCCCAGCTCCCTGCTTCGGGGACTGTGAG
GTGACAAAGGATTTTGTGATCTCACACGCCGCTTTTTCTCCATCCACCAACCATACCTTTGCAAATGCTTTGATTTCTATTTCTTTT
TACCACCCCAAAAACACAGTGGATCTTTTAATAGCACAAGGCCTTTTGAATCTCTAACCAATCAGTCTCCAAATCCTATCCAAAGTG
CACTTAGAATAGACACTTTTAATAAAATATATTGCTTTTAAGCCAGTGTAAACCTGTGAAATTTGTACATTTCTTTTAGAGCATCTC
TACAAATTTTACATTATTGAAATCACCACCCAGTGACCTTTTAGGAAATACTAGATAAATTGCAAGAGACAAATAGACAAACCAAAT
GGAGTAAGTACAATTTCCAGTGCCTTTCCTGCTAGGTTCCCAGTCTGAGTCTTAGAAATCCCTGACTCCCTGTGCCCCTCCCCCCAG
CTCTGTGACCTAGCCCCTGCTCTGCAGGCCTCTCTEGCCCACCCTGCCCCTGGCAAGGAGCTAGCAGCTGGGGETGTCATCTGAGAGCC
ATTTGCAGCTCTGAGAAGCAGCTCTGGTATGTGGCTCCTGGCACCTTGTCCCGTCTGTGTTTGTCTCTGCGCTCCATCATTCAAAAC
ACTTCCACCAGTGGCCAGGGCCCCCAGAAGGGCTCTTGCCCETGGCTGAGGACTGCTTTAGAAAGGCTCAGATGCTCTGTGGCCGAG
TCTGCCCCAGGCGAGGTCCTCAGCCTTGTCGAGTGAGAGCTGAGCGGGGGTCTGAGTCCAGCAACCCTCACTCACTGTGGAGCACTC
TCTETGCCTGEETCAGCCAGETGTGGATTATCCACTTTGTGGATTGCCTGTAGTGTCTTTTCCAAACCCAGGTCACGTTCGTCCCTG
CTGCTGTCTCACTGCATGGGGACCTTTCCTCCCTATCAGCTGGTGCTGCTTAGGGGATGTAAATCAGGTGTCGTATCTTGTTTGTAT
TTTGTACAGGGAAAACAGAATTTGGAAGACAGATGETCTCTAAAATCACATTACCAGAGCCTCCAAAGGGTCTCCTGGAGGCTCAGT
GCTCCTTTGGECTATGEGATCTGTTCCCCTTCTGGTGTAGGTACGCAGAGCCTTGGAGCAGTGATGGGGGTGGAGGGAGCACAACTG
CGCCCTGCTTCCTGAGETCTGCAGATCGCAGGTCACTCGATGGTGGCEGGCACCGTGGTTATGCACTCATTTCATGGATAAGTGAACT
CAGTCACCATCTCAGCTGCTTTGCCATCGCTACACAGCGACCTGTGTCAGCACCACAACTGGGAGTGTTACTTGGGTCCCCTGTATC
TCAGTTGCTGTTTTTCCCATCGAGTGACCCGACTGCCCTCCAACATGGGGAGGGAGGGAGAGCAGAAGGCAGATCAGCGGTTAGAGA
TGTCCTGAGTGGCACTGGCCCTTCTGTAGGTAAAGTAGCTTCGEGAGAAACAAGGTACTGTCAAAGCTGCCCAGGCTTCATTCACTC
CTTAATTTGATAATTAATTCCACAAACATTAATGGAGTTTTTCTCACATTCCAGGCACTATGCAAGGTGCTGGGGGTGGGGCAGAAA
CAGAAAGATGACAAAGACTTGGTTCCCACACTCAAAGAGCTCACAGCCTGGTAAGCAGATGCTCAACGCACTTAGAATTGTCTCCCG
AAGAGGCCTGAAGGGACAGGGTGGAGGAAGCGCAGAGGCGGAGGCAGCTCTGGAGGGTAGGGTGGTEGGGAGTGGCGAGAACGGAGCC
GGTCCTGAAGGTTGACTGGGAACGGGAAAGGCTAAGGCAGGGAGGTTGTTCCCGGCCCAGCAAGCACATGGAAAGGTTGAGGGAAAC
GAAAGCTTAGTGCATTTTGAAGGAGTGTGAGCAACTCGGTATGGCTAGAATTTATGGTGTCAGTATGAGATATGGGGCTGTAGAGGC
AGGCAGGGGTCAGATCATGCCTTGCTTAGGEGGTCTGCCTTCATCCCAGAGGCTGTGGGGAGCCGCAGAAGGGATTTAAGGAGTGGG
ATGGCACGATTTGTGTCTTAAATTACTTGCTATGGAATCTACATGGTATAGCAGAAGGAGCCCGGGAGTAGGGGAAGGAGCTAGGCT
CTAGCTCTAAATTCTAGATCTGGATCTAGCAGCTGEGTGACTTTGGCCAAGTCCGAGGCCTCAGEGGTCCTGACCTGTAAGATGCARAG
ACTCTAAGGTCTGTCTTAGCCCTGACGTTCTCCACACCCGTGGCCGCCTTCCTGTTTGGCCCCCACACTCTCTGTTCTGTACTTGTC
CATCCACCTCTGGCCGCCTGACCCCTETCAGCTEGCTGTCCCACCGTGGTCAGCAGCTGETGGCAGCTGGAGGGAGAGGGGTGAGTC
CTCCAGGAAGCATGTGCACTCCTGCCCTCGTAATTCAGGCCTGCCTGGCTTCTCCTCTTCCAGCCCTGCGAGAGCGCCTTCCTCCCC
GCTGACCTCAGCACACCTGGCTCCCCACGECACACAGCCCTEGECTGGGCCCAGCTGTGTCTCTTCAGTGAGACAGTTCACCCCCTTG
GGCCAAAATCCCCACCCACCTGGCCCCCACGTGACAAGAGGCAGCTGCTTCGGGGTTGCCACCTGGTAGCCCGTGACATCTGTGAGA
TETCTGTGCATTTGGCTGETGTCAGCTTTTTCCTTTGCTCTGACCCAAGCTTTGATAGCTCAGTGTGTCATCACCGGCAGTGGATGC
CTGGGAGCCCCAGACTGGCTCTTCCTGCCCAGGGACCCCCAGACCCACTTCTGCAGGACGCCTTGAAACAGCTGTGGGTGGAAAGCC
AGGTTTTCCCCCATAAGCATCACTCGTTCTGCTGCCTTCCTAGCTTCTGTGCTCTCGGGCCCAGAGCTCCTCCAGGGTGAGGAACCA
GGAGGAGGAGTTGGCTEECTTGECTGTTTTCCTAGGTCTTTGATCACAGCTGTTACATGTAGATAGGCTGEGCGCEGETGGCTCATGC
CTGTAATCCCAGCACATTGGGAGGCCGAGGCGGETGGATTACGAGCTCAGGAGATCGAGACCATCCTGGCCAACATGGTCAAACTCT
GTTTCTACTAAAATGCAAAAAAAAGAAAAACACAAAAAATGAARAAACAAACAAACAAACAAAAAACTAGCCGGGCATGGTGGTGECG
TGCGCCTGTAATCCCAGCTATTCAGGAGGCTGAGGCAGGGGAATTGCTTGAATCTGGCGAGGCAGAGATTGCAGTGAGCTGAGATTGT
GCCACTGCACTCCAGCCCAGCAACAGAGCAAGACTCTGTCTCAAAAAAAAAAAAAGGCTTAAACAATGGGTTCTAAGCAAATAAGTA
TCTGTTTAGTCAGTGGAACGAGGAAACAAAAGTTGATGGAGTTCTCCCCACAATTGGAAGTGTTGTTCCCCACCTAGATGATGGGGC
CTGCAGGGAAGTGATTTTGCACGATTCTCCTCTTCTTGGGAACAGGCCATAGGGTAGCATCCCTTCATTCATTCATCAAGTATTTAT
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