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(57) ABSTRACT

Genes and variant RNAs that are differentially expressed in
human colon tumor tissues compared with normal colon tis-
sue and the corresponding proteins are identified. These
genes and the corresponding antigens are suitable targets for
the treatment, diagnosis or prophylaxis of colon cancer.
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TUMOR SPECIFIC GENES AND VARIANT
RNAS AND USES THEREOF AS TARGETS
FOR CANCER THERAPY AND DIAGNOSIS

FIELD OF THE INVENTION

[0001] The present invention relates to the identification of
nucleic acid sequences that correspond to alternatively
spliced events in genes expressed from colon cancer cells.
These genes or their corresponding proteins represent novel
targets for the treatment, prevention and/or diagnosis of can-
cers wherein these genes are differentially regulated and/or
spliced, particularly in colon cancer. The present invention
also relates to compounds that specifically bind or modulate
said targets, including antibodies, compositions comprising
the same and their uses. The invention also provides novel
products or constructs, including primers, probes, cells, chips
and the like, for use in diagnostic or pharmacogenomic meth-
ods. The invention is suited for use in mammalians, particu-
larly human subjects.

BACKGROUND OF THE INVENTION

[0002] Genetic detection of human disease states is a rap-
idly developing field (Taparowsky et al., 1982; Slamon et al.,
1989; Sidransky et al., 1992; Miki et al., 1994; Dong et al.,
1995; Morahan et al., 1996; Lifton, 1996; Barinaga, 1996).
However, some problems exist with this approach. A number
of known genetic lesions merely predispose an individual to
the development of specific disease states. Individuals carry-
ing the genetic lesion may not develop the disease state, while
other individuals may develop the disease state without pos-
sessing a particular genetic lesion. In human cancers, genetic
defects may potentially occur in a large number of known
tumor suppresser genes and proto-oncogenes.

[0003] Genetic detection of cancer has a long history. Some
of the earliest genetic lesions shown to predispose to cancer
were transforming point mutations in the ras oncogenes (Tap-
arowsky et al., 1982). Transforming ras point mutations may
be detected in the stool of individuals with benign and malig-
nant colorectal tumors (Sidransky et al., 1992). However,
only 50% of such tumors contained a ras mutation (Sidransky
et al., 1992). Similar results have been obtained with ampli-
fication of HER-2/neu in breast and colon cancer (Slamon et
al., 1989), deletion and mutation of p53 in bladder cancer
(Sidransky et al., 1991), deletion of DCC in colorectal cancer
(Fearon et al., 1990) and mutation of BRCA1 in breast and
colon cancer (Miki et al., 1994).

[0004] None ofthese genetic lesions are capable of predict-
ing a majority of individuals with cancer and most require
direct sampling of a suspected tumor, and make screening
difficult. Further, none of the markers described above are
capable of distinguishing between metastatic and non-meta-
static forms of cancer. In effective management of cancer
patients, identification of those individuals whose tumors
have already metastasized or are likely to metastasize is criti-
cal. Because metastatic cancer kills 560,000 people in the
U.S. each year (ACS home page), identification of markers
for metastatic colon cancer would be an important advance.
[0005] Colon cancer is one of the most prevalent cancers
affecting more than 147,500 new patients yearly in the US.
Ten million FOBT tests are used as a screening test annually
in the US. The other tests for colon cancer are invasive tests
with the exception of predisposition tests. A non-invasive test
that could detect early-stage CRC would represent a signifi-

Oct. 16, 2008

cant improvement from current screening devices. Addition-
ally, a blood diagnostic test could also be utilized as a moni-
toring test to check for the recurrence of the disease, thereby
increasing the number of tests performed yearly.

[0006] Colorectal cancer (CRC) (Midgley and Kerr, 1999)
is a leading cause of morbidity and mortality with about
300,000 new cases and 200,000 deaths in Europe and the
USA each year. Itis the third most common cancer in men and
women (American Cancer Society, 2002). In the USA, mor-
tality rates have steadily declined among women since about
1950 and among men since approximately 1985 (American
Cancer Society, 2002). The estimated five-year survival rate
for patients diagnosed with early stage CRC is nearly 90%.
Thus, early detection is a key component for managing the
disease. Despite the proven effectiveness and availability of
various colorectal cancer screening tests, many adults aged
50 or older are not regularly screened. Prevalence rates are
especially low among individuals who are 50-64 years old,
have lower incomes little or no health care coverage, and
fewer years of education. As a consequence, only 37% of
cases are diagnosed when the disease is still localised. Later
diagnosis results in a substantially lower 5-year relative sur-
vival rate (64.4% for locally spread cancers, 8.3% for
metastasised cancers) than would occur if patients were diag-
nosed when disease is still localized. Additionally, there is
increased risk for recurrence of the disease in late-stage
patients following surgery, as nearly 50% of patients believed
to be cured by surgery will relapse and succumb to the dis-
ease.

[0007] Most colorectal cancers arise in the sigmoid colon
(the portion just above the rectum). They usually start in the
innermost layer and can grow through some or all of the
several tissue layers that make up the colon and rectum. Most
large bowel cancers arise within pre-existing adenomatous
polyps or adenomas. These lesions are common. Necropsies
have shown a prevalence 0of 35% in Europe and the USA with
lower rates (10-15%) in Asia and Africa. Adenomas are clas-
sified by histological architecture as tubular, tubulovillous or
villous. Villous change is associated with a higher malignant
potential, as are large (up to 25% of adenomas are >1 cm in
diameter) and high-grade epithelial dysplasia (severe dyspla-
sia is found in 5-10% of adenomatous polyps). It is estimated
that approximately 5% of adenomatous polyps will become
malignant, a transformation that may take 5 to 10 years.

[0008] There is growing recognition that this adenoma-
carcinoma sequence results from the interplay of environ-
mental and genetic components. Genetic mutations are either
inherited as germline defects or arise in somatic cells, sec-
ondary to environmental insults. There are two main inherited
predisposition syndromes: Familial Adenomatous Polyposis
(FAP) and Hereditary Non Polyposis Colorectal Cancer
(HNPCC). Theses inherited predispositions for colorectal
cancer share the same random pathway of progression form
adenoma to carcinoma with the sporadic form, even if the
progression rate and timescale of occurrence differ.

[0009] A multi-step model of progression of sporadic col-
orectal cancer has been proposed by Vogelstein et al (1988)
which hypothesise that a combination of four or five muta-
tions must accumulate in the cell, including activation of
oncogenes and inactivation of tumour suppressor genes, to
undergo full malignant transformation. This is consistent
with the observation that colorectal cancers occur predomi-
nantly in the elderly. If one or more defects are present at
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birth, less additional mutations will be necessary to occur and
the disease will appear earlier.

[0010] The majority of CRCs are treated through surgical
removal of the bowel. Traditionally, this has involved open
resection using a laparotomy to enable both resection of the
primary tumour with sufficient excision margins and an
adequate, systematic lymphadenectomy. Additionally, for
rectal cancer, a total mesorectal excision is performed to
reduce the probability of local recurrence (Vogelstein et al.,
1988). Excision of the tumour is the primary treatment for
new CRC cases with potential for cure (80%). In the remain-
ing 20%, the disease is too far advanced at presentation (either
locally or at distant sites) for any curative intervention. These
patients also frequently undergo surgery for palliation, where
optimising quality of life is the main objective of treatment. In
this setting, chemotherapy has an established role in improv-
ing survival and palliating symptoms. In addition, approxi-
mately 50% of those patients initially believed to be cured by
surgery, subsequently relapse and die of their disease. Adju-
vant chemotherapy administered for six months after surgery
for Dukes C colon cancer improves absolute survival by
5-10% (Midgley and Kerr, 1999).
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age 50 as a screening test for early detection of colon cancer.

However, itis also used for diagnostic purposes when patients

present with clear symptoms of a bowel disorder such as

blood in stool, positive FOBT test, and/or excessive cramp-
ing. It is important to note that positive FOBT can result from

a number of factors outside of colon cancer.

[0018] 1 Faecal Occult Blood Test (FOBT). The FOBT
detects the presence of blood in stool, derived from col-
orectal cancer or large (>2 cm) polyps. Individual receive a
kit to take home along with dietary instructions. FOBT
consists of six small stool samples each taken from three
consecutive bowel movements. Upon completing the test,
patients return the kit to the physician for evaluation. The
test is not specific for colon cancer as other conditions such
as ulcers, colitis, hemorrhoids also bleed. A positive FOBT
will require further diagnostic work-up such as colonos-
copy or double-contrast barium enema. Several studies
have proven that the regular use of this screening method
saves life and can reduce the incidence of colorectal cancer
by diagnosing and removing earlier precancerous lesions
(Mandel et al., 1993; Mandel et al., 2000; Kronborg et al.,
1996; Hardcastle et al., 1996).

Classification Dukes’ A Dukes’ B Dukes’ C Dukes’ D
Cancer Cancer defined to Cancer may extend  Cancer may extend Metastatic disease.
Progression most superficial completely completely The cnacer has
cell layers of colon  through wall of through wall of spread to distant
or rectum colon or rectum, colon or rectum, organs, such as the
no lymph node and has spread to liver.
involvement lymph nodes
Standard Surgery Surgery Surgery and Surgery and
Treatment Chemotherapy Chemotherapy
(possibly radiation  (possibly radiation
for rectal cancer for rectal cancer
Estimated 5-Year 95% 80% 50% 5%
survival rate
Percent diagnosed 37% 63%
at stage

Table taken from the American Cancer Society, Cancer facts and figures, 2002

[0011] Assuming correct and early diagnosis, approxi-
mately 90% of all colorectal cancer cases are thought to be
curable (American Cancer Society, 2002). To improve the
likelihood for early detection various screening programs
have been recommended for both the general and high-risk
populations (Midgley and Kerr, 1999). The recommendation
of the American Cancer Society for CRC screening is as
follows (Smith et al., 2001):
[0012] 1 low risk patients;
[0013] an annual faecal occult blood test (FOBT) and
sigmoidoscopy (FSIG) every five years starting at age
50 or
[0014] colonoscopy and digital rectal examination
(DRE) every 10 years or
[0015] double-contrast barium enema and digital rec-
tal examination every 5-10 years
[0016] 2 High risk patients (family history of CRC or
polyps or chronic inflammatory bowel disease) screen-
ing should begin earlier and be more frequent.
[0017] The specifics of each test are described below. Pro-
cedures such as sigmoidoscopy and colonoscopy are utilized
as both screening tests and diagnostic tests. For example,
colonoscopy is performed routinely on healthy patients over

[0019] 2 Flexible Sigmoidoscopy (FSIG). A slender, flex-
ible, hollow, lighted tube is inserted through the rectum
into the colon to search for cancer or polyps. The sigmoi-
doscope is around 2 feet long and, at its maximum of
insertion, can only reach about half of the colon. If there is
a polyp or tumour present, the patient must be referred for
colonoscopy so that the entire colon can be examined. The
advantage of FSIG over FOBT is that it allows the exam-
iner to visualize the distal bowel directly and it has higher
sensitivity and specificity for both adenocarcinomas and
polyps. The limitation of the FSIG is that the instrument
cannot visualize the entire length of the colon. Removal of
polyps is rare during this procedure as the bowel is not
sufficiently prepared for surgery. Additionally, the pres-
ence of polyps in the sigmoid colon is usually an indication
of polyps or cancer in the proximal bowel.

[0020] 3 Colonoscopy. This procedure allows for direct
visual examination of the entire colon as well as surgical
removal of the polyps. The procedure is somewhat uncom-
fortable and may not always be covered under health care
plans.

[0021] 4 Barium Enema with air contrast (Double-contrast
barium enema). Barium sulphate is introduced into the
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colon and allowed to spread to partially fill and open up the
colon. The colon is then filled with air so that it can expand
and increase the quality of x-rays that are taken. It is supe-
rior to FSIG in that it detects small polyps (<9 mm) with
accuracy and examines the entire bowel. The test can be
uncomfortable especially when done as a double-contrast
procedure in which air is introduced into the bowel for
contrast.
[0022] There is a need in the art for genetic markers and
targets of colon cancers, allowing the design of specific, reli-
able and sensitive diagnostic and therapeutic approaches of
these diseases.

SUMMARY OF THE INVENTION

[0023] The present invention relates to the identification of
novel nucleic acid and amino acid sequences that are charac-
teristic of colon cancer cells or tissues, and which represent
targets for therapy or diagnosis of such a condition in a
subject.

[0024] The invention more specifically discloses 60 spe-
cific, isolated nucleic acid molecules that encode expression
sequences found to be differentially expressed in colon can-
cer. Of these, 51 are expressed sequence tags that are differ-
entially spliced and correspond to SEQ ID NOS 1-44, 52, 56,
62, 73, 79, 85, and 91. In addition, 9 specific isoforms of
known genes have been identified corresponding to SEQ ID
NOS. 47, 53, 57, 65, 70, 76, 82, 88, and 96. These novel
sequences were found to be differentially expressed between
normal colon and colon cancer. The expressed sequence tag
represent novel exons that are alternatively spliced in colon
cancer, and as such, directly identify distinct isoforms. These
sequences and molecules represent targets and valuable infor-
mation to develop methods and materials for the detection,
diagnosis, and treatment of colon cancer. Furthermore, since
deregulations of RNA splicing have been observed in distinct
types of cancers, and because said deregulations constitute a
mechanism by which response to chemotherapy may be
altered, the presently characterized nucleic acids and
polypeptides may also represent target molecules suitable for
other cancers as well.

[0025] Itis thus an object of the invention to provide meth-
ods and materials for treatment and diagnosis of cancer, par-
ticularly colon cancer.

[0026] In particular, an object of this invention resides in
nucleic acids and amino acids, which are differentially regu-
lated in colon cancer cells. More particularly, an object of this
invention resides in isolated nucleic acids that are expressed
by human cancer cells, particularly colon cancer cells,
selected from the group consisting of:

[0027] (i) nucleic acids comprising a sequence contained
in SEQ IDNOS. 1-44, 47, 52, 53, 56, 57, 62, 65,70, 73,
74,76, 79, 82, 85, 88, 91, and 96;

[0028] (ii)anucleic acid having a sequence that is at least
70% identical to the sequence of (i) when aligned with-
out allowing for gaps;

[0029] (iii) nucleic acids having a sequence complemen-
tary to (1) or (ii); and

[0030] (iv) fragments of (1), (ii) or (iii) having a size of at
least 20 nucleotides in length.

[0031] A further object of this invention resides in any
polypeptide (or antigen) encoded by a nucleic acid as defined
above. More particularly, the invention relates to polypep-
tides expressed by human cancer cells, selected from the
group consisting of:
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[0032] (i) the polypeptide encoded by a nucleic acid
sequence having at least 90% sequence identity in SEQ
IDNOS. 1-44, 47, 52, 53,56, 57, 62, 65,70, 73, 74, 76,
79, 82,85, 88, 91, and 96; or a sequence complementary
thereto; and

[0033] (ii) the polypeptide comprising an amino acid
sequence having at least 90% sequence identity in SEQ
IDNOS. 48,49, 54,55, 58, 59, 66,67,71,72,75,717,78,
83, 84, 89, 90, 97, 98 and 99; and

[0034] (iii) an antigenic fragment of (i) or (ii).

[0035] Another object of the invention is to provide novel
methods for diagnosis or detection of cancer, particularly
colon cancer by using ligands (e.g., monoclonal antibodies,
probes, etc.) which specifically bind to a target molecule (i.e.,
polypeptide or nucleic acid) as defined above. Such methods
may be used to detect whether a subject has or is at (increased)
risk of developing a cancer, particularly colon cancer or, for
instance, whether a treatment regimen is efficient.

[0036] In this respect, a particular object of the invention
resides in methods of detecting persons having, or at (in-
creased) risk of developing a cancer, particularly colon can-
cer, by use of labeled nucleic acid probes that hybridize to a
target gene or nucleic acid as defined in the present applica-
tion.

[0037] According to an other embodiment of the invention,
the methods of detecting persons having, or at (increased) risk
of developing cancer, particularly colon cancer, use a (la-
beled) antibody or fragment/derivative thereof that specifi-
cally binds a target polypeptide as defined in the present
application.

[0038] A further object of this invention relates to diagnos-
tic test kits for the detection of persons having or at (in-
creased) risk of developing cancer, particularly colon cancer,
that comprise a ligand that specifically binds to a target mol-
ecule as defined above and, optionally, a detectable label, e.g.
indicator enzymes, a radiolabels, fluorophores, or paramag-
netic particles. In a particular embodiment, the ligand com-
prises nucleic acid primers or probes specific for target genes
or nucleic acids as described above, or an antibody or a
derivative thereof, specific for a target polypeptide as
described in this application.

[0039] A further aspect of this invention resides in the
development of novel therapies for treatment of cancer, par-
ticularly colon cancer, involving the administration of an
inhibitor of a target molecule as defined in the present appli-
cation. In a particular embodiment, the method comprises
administering an inhibitory nucleic acid (e.g., anti-sense oli-
gonucleotide, ribozyme, iRNA, siRNA or a DNA encoding
the same) corresponding to (i.e., complementary and specific
for) a target nucleic acid as described herein, thereby inhib-
iting (e.g., reducing) expression or translation thereof. In an
other embodiment, the method comprises administering an
antibody that specifically binds a target polypeptide as
described herein.

[0040] A further object of this invention relates to methods
of treating cancer, particularly colon cancer, in a subject,
comprising the administration of a polypeptide antigen as
described herein, alone or in combination with adjuvants that
elicit an antigen-specific cytotoxic T-cell lymphocyte
response against cancer cells that express such antigen.
[0041] Ttis another object of this invention to provide meth-
ods for selecting, identifying, screening, characterizing or
optimizing biologically active compounds, comprising a
determination of whether a candidate compound binds, pref-
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erably selectively, an antigen or a polynucleotide as disclosed
in the present application. Such compounds represent drug
candidates or leads for treating cancer diseases, particularly
colon cancer.

[0042] A further object of this invention resides in a method
of producing or selecting ligands that bind a target molecule
as described herein, comprising contacting a candidate com-
pound with a target molecule and determining the ability of
such compound to bind said target. The method is particularly
suited for selecting or producing ligands of an extra-cellular
domain of a polypeptide (antigen) encoded by a gene or exon
expressed by certain cancers.

[0043] Itis another object of the invention to identify genes
that are expressed in altered forms in colon cancer cells.
These forms represent splice variants of the gene, where the
Expressed Sequence Tag either 1) indicates the splice event
occurring within the gene, or 2) points to a gene that is
actively spliced to produce different gene products. These
different splice variants or isoforms can be targets for thera-
peutic intervention.

LEGEND TO THE FIGURES

[0044] FIG. 1. Relative expression of colon cancer markers
in four colon tumor samples. RNA was purified from the
tissue sample and assessed for the level of CGM2, cMyec,
cyclin D1, CEA, PRL3, and GCCr. Values are plotted as the
fold change from normal samples.

[0045] FIG. 2. Examples of Expression profile results. Oli-
gonucleotide primers were designed to the novel event iden-
tified experimentally. Total RNA was isolated from matched
samples for early stage colon tissue (normal and tumor) and
late stage cancer. cDNA was prepared and end point RT-PCR
analysis was performed to determine the level of expression
for the event. cDNA’s were normalized for GAPDH prior to
the analysis. A) SEQ ID NO: 28; B) SEQ ID NO: 74.

[0046] Table 1. Markers for CRC used to evaluate tissue
samples. The table consists of genes that are well known in
colon cancer to have differential expression in tumor samples
versus normal colon tissue. These genes were chosen to
qualify the samples used to generate the DATAS™ libraries.

[0047] Table 2. Expression profiles for Expressed
Sequence Tags in Colon Cancer. DATAS™, a differential
expression analysis lead to the identification of Expressed
Sequence Tags (EST’s) that had the potential for serving as
biomarkers in colon cancer. Primers were designed to detect
the expression level of each EST by RT-PCR in two sets of
samples derived from patients with either early or late stage
colon cancer. Sequences are identified by the SEQ ID NO, the
internal accession number, the GenBank accession number of
the gene that is alternatively spliced, and the type of alterna-
tive splicing event: novel indicates the sequence suggested a
novel exon present in the gene, extension indicates that a
known exon from the gene contains additional sequence
derived from the intron, leading to an extended exon; ampli-
con indicates that the sequence was derived by amplifying
bioinformatically identified candidates and the detection of a
novel splicing event. Expression was scored by the count of
samples that were up or down regulated in cancer samples vs
normal samples and expressed as a decimal (5.10) where the
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ones place (5) indicates the number of samples up-regulated,
and the decimal (10) indicates the number of samples down
regulated.

DETAILED DESCRIPTION OF THE INVENTION

[0048] The present invention relates to novel target mol-
ecules suitable for monitoring, treating or developing cancer
therapies, particularly colon cancer therapies.

[0049] The deregulation of RNA splicing in human disease
is well documented and is supported by an exponentially
increasing number of scientific publications. At least ten per-
cent of germline mutations underlying human inherited dis-
ease affect RNA splicing, underlining the importance of this
process in the development of disease. In addition, it has been
estimated that 50% of all human genes undergo alternative
splicing (Modrek et al., 2001; Kan et al., 2001). As examples
of deregulation, there are isoforms that are specifically
expressed in tumours (Obermair et al, 2001; Berggren et al.,
2001; Milechetal., 2001; Lucas etal.,2001). In breast cancer,
there is significant deregulation of splicing in the estrogen
receptor alpha; normal breast tissue primarily expresses only
a single variant, while breast tumours have an increased fre-
quency of isoforms with multiple exon deletions (Poola and
Speirs, 2001). Furthermore, deregulation of RNA splicing
constitutes a mechanism by which response to chemotherapy
may be altered. Alternative splicing profoundly affects nor-
mal biology, and when altered in a variety of systems can lead
to disease.

[0050] DATAS™ (Different Analysis of Transcripts with
Alternative Splicing) analyzes structural differences between
expressed genes and provides systematic access to alterations
in RNA splicing (disclosed in U.S. Pat. No. 6,251,590, the
disclosure of which is incorporated by reference in its
entirety). Having access to these spliced sequences, which are
critical for the cellular homeostasis, represents a useful
advance in functional genomics.

[0051] The DATAS™ Technology typically generates two
libraries when comparing two samples, such as normal vs.
tumor tissue. Each library specifically contains clones of
sequences that are present and likely to be more highly
expressed in one sample. For example, library A will contain
sequences that are present in genes in the normal samples but
absent (or expressed at lower levels) in the tumor samples.
These sequences are identified as being removed or spliced
out from the genes in the tumor samples. In contrast, library B
will contain sequences that are present more abundantly and
at higher concentrations in the tumor samples as compared to
the normal samples. These represent exons/introns that are
alternatively spliced into genes expressed predominantly in
the tumor samples.

[0052] The present invention is based in part on the identi-
fication of exons that are isolated using DATAS™ and then
determined to be differentially regulated or expressed in
colon tumor samples. Specifically, 51 expressed sequences
were identified through DATAS™ and confirmed to be dif-
ferentially expressed between normal colon tissue and colon
tumor tissue. These DATAS™ fragments (DF) are small sec-
tions of genes that are selected for inclusion or exclusion in
one sample but not the other. These small sections are part of
the expressed gene transcript, and can consist of sequences
derived from several different regions of the gene, including,
but not limited to, portions of single exons, several exons,
sequence from introns, and sequences from exons and
introns. This alternative usage of exons in different biological
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samples produces different gene products from the same gene
through a process well known in the art as alternative RNA
splicing. In the present application, 60 alternatively spliced
isoforms have been identified from the DATAS™ fragment
sequences, which produce alternate gene products that fit all
the descriptions of target molecules as disclosed below.
[0053] Alternatively spliced mRNA’s produced from the
same gene contain different ribonucleotide sequence, and
therefore translate into proteins with different amino acid
sequences. Sequences that are alternatively spliced into or out
ofthe gene products can be inserted or deleted in frame or out
of frame from the original gene sequence. This leads to the
translation of different proteins from each variant. Differ-
ences can include simple sequence deletions, or novel
sequence information inserted into the gene product.
Sequences inserted out of frame can lead to the production of
an early stop codon and produce a truncated form of the
protein. Many variations have been identified and produce
protein variants that can be agonistic or antagonistic with the
original biological activity of the protein.

[0054] The present invention thus identifies genes and pro-
teins which are subject to differential regulation and alterna-
tive splicing(s) in colon cancer cells. The present invention
thus provides target molecules suitable for diagnosis or
therapy of colon cancers, which target molecules comprise all
or a portion of genes or RNAs comprising the sequence of a
DATAS™ fragment, or of genes or RNA from which the
sequence of a DATAS™ fragment derives, as well as corre-
sponding polypeptides or proteins, and variants thereof.
These molecules also represent targets for diagnosis or
therapy of other types of cancers, particularly those sharing
the same type of deregulations as presently identified.
[0055] A first type of target molecule is a target nucleic acid
molecule. Preferred target nucleic acid molecules comprise
the sequence of a full gene or RNA molecule comprising the
sequence of a DATAS™ fragment as disclosed in the present
application, or a sequence complementary thereto. Indeed,
since DATAS™ identifies genetic deregulations associated
with colon tumor, the whole gene or RNA sequence from
which said DATAS™ fragment derives can be used as a target
of therapeutic intervention or diagnosis.

[0056] Additional target nucleic acid molecules comprise a
fragment of a gene or RNA as disclosed above. Indeed, since
DATAS™ identifies genes and RNAs that are altered in colon
tumor cells, portions of such genes or RNAs, including por-
tions that do not comprise the sequence of a DATAS™ frag-
ment, can be used as a target for therapeutic intervention or
diagnosis. Examples of such portions include: DATAS™
fragments, portions thereof, alternative exons or introns of
said gene or RNA, junction sequences generated by exon
splicing in said RNA, etc. Particular portions comprise a
sequence encoding an extra-cellular domain of a polypeptide.
[0057] In this respect, a particular object of this invention
resides in a nucleic acid molecule selected from the group
consisting of:

[0058] (i) nucleic acids comprising a sequence contained
in SEQ IDNOS. 1-44, 47, 52, 53, 56, 57, 62, 65,70, 73,
74,76,79, 82,85, 88, 91, and 96 or a sequence comple-
mentary thereto;

[0059] (ii)anucleic acid having a sequence that is at least
70% identical to the sequence of (i) when aligned with-
out allowing for gaps; and

[0060] (iii) fragments of () or (ii) having a size of at least
20 nucleotides in length.
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[0061] Preferred fragments encode alternative exons or
introns, junction sequences generated by exon splicing, or an
extra-cellular domain of a polypeptide.

[0062] A second type of target molecule is represented by
target polypeptides. In this regard, preferred target polypep-
tides comprise the sequence of a full-length protein compris-
ing the amino acid sequence encoded by a DATAST fragment
as disclosed in the present application or the corresponding
whole gene or RNA.

[0063] Other target polypeptides of this invention are frag-
ments of a protein as defined above. Such fragments may
comprise or not the DATAS™ sequence, and may comprise
newly generated amino acid sequence, resulting from a frame
shift, the creation of new stop codon, etc.

[0064] A particular object of this invention resides more
specifically in a polypeptide (or antigen) selected from the
group consisting of:

[0065] (i) the polypeptide encoded by a nucleic acid
sequence having at least 90% sequence identity in SEQ
IDNOS. 1-44, 47, 52, 53,56, 57, 62, 65,70, 73,74, 76,
79, 82,85, 88,91, and 96, or a sequence complementary
thereto; and

[0066] (ii) the polypeptide comprising an amino acid
sequence having at least 90% sequence identity in SEQ
IDNOS. 48,49, 54,55, 58, 59, 66,67,71,72,75,77,78,
83, 84, 89, 90, 97, 98 and 99; and

[0067] (iii) an antigenic fragment of (i) or (ii).

[0068] Thesetarget molecules (including genes, fragments,
proteins and their variants) can serve as diagnostic agents and
as targets for the development of therapeutics. For example,
these therapeutics may modulate biological processes asso-
ciated with (colon) tumor formation, viability and/or growth.
Agents may also be identified that are associated with the
induction of apoptosis (cell death) in colon tumor cells. Other
agents can also be developed, such as monoclonal antibodies,
that bind to the protein or its variant and alter the biological
processes important for cell growth. Alternatively, antibodies
can deliver a toxin which can inhibit cell growth and lead to
cell death.

[0069] Specifically, the invention provides sequences that
are expressed in a variant protein and are colon tumor specific
or colon specific. These sequences are portions of proteins
identified to be in the plasma membrane of the cell, and the
specific sequences of the invention are expressed on the extra-
cellular region of the protein, so that the sequences may be
useful in the preparation of (colon) tumor vaccines, including
prophylatic and therapeutic vaccines.

[0070] Based thereon, it is anticipated that the disclosed
genes that are associated with the differentially expressed
sequences and the corresponding variant proteins represent
suitable targets for cancer therapy, prevention or diagnosis,
e.g. for the development of antibodies, small molecular
inhibitors, inhibitory nucleic acids (e.g., anti-sense therapeu-
tics, ribozymes, interfering RNAs, etc.), particularly for
colon cancer. The potential therapies are described in greater
detail below.

[0071] Inhibitory nucleic acids of this invention include
oligonucleotides having sequences in the antisense orienta-
tion relative to the subject nucleic acids which appear to be
unregulated in colon cancer. Suitable therapeutic inhibitory
oligonucleotides typically vary in length from five to several
hundred nucleotides, more typically about 20-70 nucleotides
in length or shorter. These inhibitory oligonucleotides may be
administered as naked nucleic acids or in protected forms,
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e.g., encapsulated in liposomes. The use of liposomal or other
protected forms may be advantageous as it may enhance in
vivo stability and thus facilitate delivery to target sites, e.g.,
colon tumor cells.

[0072] Also, the subject target genes may be used to design
novel ribozymes that target the cleavage of the corresponding
mRNAs in tumor cells. Similarly, these ribozymes may be
administered in free (naked) form or by the use of delivery
systems that enhance stability and/or targeting, e.g., lipo-
somes.

[0073] Also, the subject target genes may be used to design
novel siRNAs that can inhibit (e.g., reduce) expression of a
target nucleic acid as disclosed in the present application.
Similarly, these siRNAs may be administered in free (naked)
form or by the use of delivery systems that enhance stability
and/or targeting, e.g., liposomes. They may also be adminis-
tered in the form of their precursors or encoding DNAs.
[0074] Also, the present invention embraces the adminis-
tration of a ligand of a target molecule of this invention (e.g.,
a nucleic acid that hybridizes to the novel target nucleic acids
identified infra or an antibody that specifically binds a target
polypeptide as disclosed above), attached to therapeutic
effector moieties, e.g., radiolabels (e.g., °°Y, '*'1), cytotoxins,
cytotoxic enzymes, and the like in order to selectively target
and kill cells that express these targets, e.g., colon tumor cells.
[0075] Also, the present invention embraces the treatment
and/or diagnosis of cancer by targeting altered genes or the
corresponding altered protein, particularly splice variants
that are expressed in altered form in colon tumor cells, as
described above. These methods provide for the selective
detection of cells and/or eradication of cells that express such
altered forms thereby minimizing adverse effects to normal
cells.

[0076] Still further, the present invention encompasses
other nucleic acid based therapies. For example, the invention
encompasses the use of a DNA containing one of the novel
c¢DNAs corresponding to novel antigen identified herein. It is
anticipated that the antigens so encoded may be used as
therapeutic or prophylactic anti-tumor vaccines. For
example, a particular contemplated application of these anti-
gens involves their administration with adjuvants that induce
a cytotoxic T lymphocyte response.

[0077] Administration of the subject novel antigens in
combination with an adjuvant may result in a humoral
immune response against such antigens, thereby delaying or
preventing the development of cancer.

[0078] These embodiments of the invention comprise, for
instance, administration of one or more of the target polypep-
tides of this invention, or antigenic fragments thereof, typi-
cally in combination with an adjuvant. Such compositions
shall be administered in an amount sufficient to be therapeu-
tically or prophylactically effective, e.g. on the order of 50 to
20,000 mg/kg body weight, 100 to 5000 mg/kg body weight.
Suitable adjuvants for use in the present invention include
PROVAX™, which comprises a microfluidized adjuvant con-
taining Squalene, Tween and Pluronic, ISCOM’S®,
DETOX®, SAF, Freund’s adjuvant, Alum® and Saponin®,
among others.

[0079] Yet another embodiment of the invention comprises
the preparation of monoclonal antibodies against a target
polypeptide s defined above. Such monoclonal antibodies
may be produced by conventional methods and include frag-
ments or derivatives thereof, including, without limitation,
human monoclonal antibodies, humanized monoclonal anti-
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bodies, chimeric monoclonal antibodies, single chain anti-
bodies, e.g., scFv’s and antigen-binding antibody fragments
such as Fab and Fab' fragments. Methods for the preparation
of' monoclonal antibodies are known in the art. In general, the
preparation of monoclonal antibodies comprises immuniza-
tion of an appropriate (non-homologous) host with the sub-
ject colon cancer antigens, isolation of immune cells there-
from, use of such immune cells to isolate monoclonal
antibodies and screening for monoclonal antibodies that spe-
cifically bind to either of such antigens. Antibody fragments
may be prepared by known methods, e.g., enzymatic cleavage
of monoclonal antibodies.

[0080] These monoclonal antibodies and fragments are
useful for passive anti-tumor immunotherapy, or may be
attached to therapeutic effector moieties, e.g., radiolabels,
cytotoxins, therapeutic enzymes, agents that induce apopto-
sis, and the like in order to provide for targeted cytotoxicity,
i.e., killing of human colon tumor cells. Given the fact that the
subject genes are apparently not significantly expressed by
many normal tissues this should not result in significant
adverse side effects (toxicity to non-target tissues).

[0081] In one embodiment of the present invention, such
antibodies or fragments are administered in labeled or unla-
beled form, alone or in conjunction with other therapeutics,
e.g., chemotherapeutics such as cisplatin, methotrexate,
adriamycin, and the like suitable for cancer therapy. The
administered composition typically includes a pharmaceuti-
cally acceptable carrier, and optionally adjuvants, stabilizers,
etc., used in antibody compositions for therapeutic use.
[0082] Preferably, the subject monoclonal antibodies binds
the target antigens with high affinity, e.g., possess a binding
affinity (Kd) on the order of 10~° to 10> M.

[0083] The present invention also embraces diagnostic
applications that provide for detection of the expression of
colon specific splice variants disclosed herein. This com-
prises detecting the expression of one or more of these genes
at the RNA level and/or at the protein level.

[0084] In this respect, a particular object of this invention
resides in methods of detecting and/or staging cancer, par-
ticularly colon cancer, comprising (i) obtaining a human cell
sample, particularly a human colon cell sample; and (ii) deter-
mining whether such cell sample expresses a target molecule,
wherein said target molecule comprises the sequence of a
gene or RNA comprising a nucleic acid sequence selected
from the group consisting of SEQ ID NOS. 1-44, 47, 52, 53,
56, 57, 62, 65, 70, 73, 74, 76, 79, 82, 85, 88, 91, and 96; a
sequence complementary thereto, or of a fragment of said
gene or RNA having a size of at least 20 nucleotides in length,
or an amino acid sequence encoded by such a nucleic acid.
Determination of expression may comprise quantitative and/
or qualitative evaluations, e.g., absolute and/or relative mea-
sure of such expression levels. Typically, the expression level
of said target molecule in said cell sample is compared to a
reference expression level, wherein a deviation from said
reference expression level is indicative of the presence and/or
stage of said cancer in said subject. The reference expression
level may be an expression level as determined in a control
sample (e.g., from a healthy tissue or subject) or a median
expression level from healthy subjects. A “deviation” from
said reference expression level designates any significant
change, such as an increase or decrease by at least 10%, 20%,
or 30%, preferably by at least 40% or 50%, or even more.
[0085] For nucleic acids, expression of the subject genes
can be detected by known nucleic acid detection methods,
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e.g., Northern blot hybridization, strand displacement ampli-
fication (SDA), catalytic hybridization amplification (CHA),
and other known nucleic acid detection methods. Preferably,
a cDNA library will be made from colon cells obtained from
a subject to be tested for colon cancer by PCR using primers
corresponding to the novel isoforms disclosed in this appli-
cation.

[0086] The presence or absence of a cancer can be deter-
mined based on whether PCR products are obtained, and the
level of expression. The levels of expression of such PCR
product may be quantified in order to determine the prognosis
of a particular cancer patient, particularly a colon cancer
patient (as the levels of expression of the PCR product often
will increase or decrease significantly as the disease
progresses.) This may provide a method for monitoring the
status of a cancer patient.

[0087] Alternatively, the status of a subject to be tested for
cancer may be evaluated by testing biological fluids (e.g.,
blood, urine, lymph), bodily excretions (e.g. fecal matter),
exfoliated colonocytes, and the like with an antibody or anti-
bodies or fragment that specifically binds to the novel tumor
antigens disclosed herein.

[0088] Methods for using antibodies to detect antigen
expression are well known and include ELISA, competitive
binding assays, and the like. In general, such assays use an
antibody or antibody fragment that specifically binds the
target antigen directly or indirectly bound to a label that
provides for detection, e.g. indicator enzymes, a radiolabels,
fluorophores, or paramagnetic particles.

[0089] Patients which test positive for the enhanced pres-
ence of the antigen on cancer cells will be diagnosed as
having or being at increased risk of developing cancer. Addi-
tionally, the levels of antigen expression may be useful in
determining patient status, i.e., how far disease has advanced
(stage of cancer).

[0090] As noted, the present invention provides novel
splice variants that encode antigens that correlate to human
cancer. The present invention also embraces variants thereof.
As used herein “variants” means sequences that are at least
about 75% identical thereto, more preferably at least about
85% identical, and most preferably at least 90% identical and
still more preferably at least about 95-99% identified when
these DNA sequences are compared to a nucleic acid
sequence encoding the subject DNAs or a fragment thereof
having a size of at least about 50 nucleotides. This includes
allelic and splice variants of the subject genes. The present
invention also encompasses nucleic acid sequences that
hybridize to the subject splice variants under high, moderate
or low stringency conditions e.g., as described infra.

[0091] Also, the present invention provides for primer pairs
that result in the amplification of DNAs encoding the subject
novel genes or a portion thereof in an mRNA library obtained
from a desired cell source, typically human colon cell or
tissue sample. Typically, such primers will be on the order of
12 to 50 nucleotides in length, and will be constructed such
that they provide for amplification of the entire or most of the
target gene.

[0092] Also, the invention embraces the antigens encoded
by the subject DNAs or fragments thereof that bind to or
elicits antibodies specific to the full-length antigens. Typi-
cally, such fragments will be at least 10 amino acids in length,
more typically at least 25 amino acids in length.

[0093] As noted, the subject DNA fragments are expressed
in a majority of colon tumor samples tested. The invention
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further contemplates the identification of other cancers that
express such genes and the use thereof'to detect and treat such
cancers. For example, the subject DNA fragments or variants
thereof may be expressed on other cancers, e.g., breast, ovary,
pancreas, lung or colon cancers. Essentially, the present
invention embraces the detection of any cancer wherein the
expression of the subject novel genes or variants thereof
correlate to a cancer or an increased likelihood of cancer. To
facilitate under-study of the invention, the following defini-
tions are provided.

[0094] “Isolated tumor antigen or tumor protein” refers to
any protein that is not in its normal cellular milieu. This
includes by way of example compositions comprising recom-
binant proteins encoded by the genes disclosed infra, phar-
maceutical compositions comprising such purified proteins,
diagnostic compositions comprising such purified proteins,
and isolated protein compositions comprising such proteins.
In preferred embodiments, an isolated colon tumor protein
according to the invention will comprise a substantially pure
protein, in that it is substantially free of other proteins, pref-
erably that is at least 90% pure, that comprises the amino acid
sequence contained herein or natural homologues or mutants
having essentially the same sequence. A naturally occurring
mutant might be found, for instance, in tumor cells expressing
a gene encoding a mutated protein according to the invention.
[0095] “Native tumor antigen or tumor protein” refers to a
protein that is a non-human primate homologue of the protein
having the amino acid sequence contained infra.

[0096] “Isolated colon tumor gene or nucleic acid
sequence” refers to a nucleic acid molecule that encodes a
tumor antigen according to the invention which is not in its
normal human cellular milieu, e.g., is not comprised in the
human or non-human primate chromosomal DNA. This
includes by way of example vectors that comprise a gene
according to the invention, a probe that comprises a gene
according to the invention, and a nucleic acid sequence
directly or indirectly attached to a detectable moiety, e.g. a
fluorescent or radioactive label, or a DNA fusion that com-
prises a nucleic acid molecule encoding a gene according to
the invention fused at its 5' or 3' end to a different DNA, e.g.
apromoter or a DNA encoding a detectable marker or effector
moiety. Also included are natural homologues or mutants
having substantially the same sequence. Naturally occurring
homologies that are degenerate would encode the same pro-
tein including nucleotide differences that do not change the
corresponding amino acid sequence. Naturally occurring
mutants might be found in tumor cells, wherein such nucle-
otide differences may result in a mutant tumor antigen. Natu-
rally occurring homologues containing conservative substi-
tutions are also encompassed.

[0097] <Variant of colon tumor antigen or tumor protein”
refers to a protein possessing an amino acid sequence that
possess at least 90% sequence identity, more preferably at
least 91% sequence identity, even more preferably at least
92% sequence identity, still more preferably at least 93%
sequence identity, still more preferably at least 94% sequence
identity, even more preferably at least 95% sequence identity,
still more preferably at least 96% sequence identity, even
more preferably at least 97% sequence identity, still more
preferably at least 98% sequence identity, and most prefer-
ably at least 99% sequence identity, to the corresponding
native tumor antigen wherein sequence identity is as defined
infra. Preferably, this variant will possess at least one biologi-
cal property in common with the native protein.
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[0098] ““Variant of colon tumor gene or nucleic acid mol-
ecule or sequence” refers to a nucleic acid sequence that
possesses at least 90% sequence identity, more preferably at
least 91%, more preferably at least 92%, even more prefer-
ably at least 93%, still more preferably at least 94%, even
more preferably at least 95%, still more preferably at least
96%, even more preferably at least 97%, even more prefer-
ably at least 98% sequence identity, and most preferably at
least 99% sequence identity, to the corresponding native
human nucleic acid sequence, wherein “sequence identity” is
as defined infra.

[0099] “Fragment of colon antigen encoding nucleic acid
molecule or sequence” refers to a nucleic acid sequence cor-
responding to a portion of the native human gene wherein said
portion is at least about 50 nucleotides in length, or 100, more
preferably at least 150 nucleotides in length.

[0100] “Antigenic fragments of colon tumor antigen” refer
to polypeptides corresponding to a fragment of a colon pro-
tein or a variant or homologue thereof that when used itself or
attached to an immunogenic carrier elicits antibodies that
specifically bind the protein. Typically such antigenic frag-
ments will be at least 8-15 amino acids in length, and may be
much longer.

[0101] Sequence identity or percent identity is intended to
mean the percentage of the same residues shared between two
sequences, referenced to human protein A or protein B or
gene A or gene B, when the two sequences are aligned using
the Clustal method [Higgins et al, Cabios 8:189-191 (1992)]
of multiple sequence alignment in the Lasergene biocomput-
ing software (DNASTAR, INC, Madison, Wis.), or alignment
programs available from the Genetics Computer Group
(GCG Wisconsin package, Accelrys, San Diego, Calif.). In
this method, multiple alignments are carried out in a progres-
sive manner, in which larger and larger alignment groups are
assembled using similarity scores calculated from a series of
pairwise alignments. Optimal sequence alignments are
obtained by finding the maximum alignment score, which is
the average of all scores between the separate residues in the
alignment, determined from a residue weight table represent-
ing the probability of a given amino acid change occurring in
two related proteins over a given evolutionary interval. Pen-
alties for opening and lengthening gaps in the alignment
contribute to the score. The default parameters used with this
program are as follows: gap penalty for multiple align-
ment=10; gap length penalty for multiple alignment=10;
k-tuple value in pairwise alignment=1; gap penalty in pair-
wise alignment=3; window value in pairwise alignment—>5;
diagonals saved in pairwise alignment=5. The residue weight
table used for the alignment program is PAM250 [Dayhoff et
al., in Atlas of Protein Sequence and Structure, Dayhoff, Ed.,
NDRF, Washington, Vol. 5, suppl. 3, p. 345, (1978)].

[0102] Percent conservation is calculated from the above
alignment by adding the percentage of identical residues to
the percentage of positions at which the two residues repre-
sent a conservative substitution (defined as having a log odds
value of greater than or equal to 0.3 in the PAM250 residue
weight table). Conservation is referenced to human Gene A or
gene B when determining percent conservation with non-
human Gene A or gene B, e.g. gene A or gene B, when
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determining percent conservation. Conservative amino acid
changes satisfying this requirement include: R-K; E-D, Y-F,
L-M; V-1, Q-H.

Polypeptide Fragments

[0103] The invention provides polypeptide fragments of
the disclosed proteins. Polypeptide fragments of the inven-
tion can comprise at least 8, more preferably at least 25, still
more preferably at least 50 amino acid residues of the protein
or an analogue thereof. More particularly such fragment will
comprise at least 75, 100, 125, 150, 175, 200, 225, 250, 275
residues of the polypeptide encoded by the corresponding
gene. Even more preferably, the protein fragment will com-
prise the majority of the native protein, e.g. about 100 con-
tiguous residues of the native protein.

Biologically Active Variants

[0104] The invention also encompasses mutants of the
novel colon proteins disclosed infra which comprise an amino
acid sequence that is at least 80%, more preferably 90%, still
more preferably 95-99% similar to the native protein.

[0105] Guidance in determining which amino acid residues
can be substituted, inserted, or deleted without abolishing
biological or immunological activity can be found using com-
puter programs well known in the art, such as DNASTAR or
software from the Genetics Computer Group (GCG). Prefer-
ably, amino acid changes in protein variants are conservative
amino acid changes, i.e., substitutions of similarly charged or
uncharged amino acids. A conservative amino acid change
involves substitution of one of a family of amino acids which
are related in their side chains. Naturally occurring amino
acids are generally divided into four families: acidic (aspar-
tate, glutamate), basic (lysine, arginine, histidine), non-polar
(alanine, valine, leucine, isoleucine, proline, phenylalanine,
methionine, tryptophan), and uncharged polar (glycine,
asparagine, glutamine, cystine, serine, threonine, tyrosine)
amino acids. Phenylalanine, tryptophan, and tyrosine are
sometimes classified jointly as aromatic amino acids.

[0106] A subset of mutants, called muteins, is a group of
polypeptides in which neutral amino acids, such as serines,
are substituted for cysteine residues which do not participate
in disulfide bonds. These mutants may be stable over a
broader temperature range than native secreted proteins. See
Mark et al., U.S. Pat. No. 4,959,314.

[0107] Tt is reasonable to expect that an isolated replace-
ment of a leucine with an isoleucine or valine, an aspartate
with a glutamnate, a threonine with a serine, or a similar
replacement of an amino acid with a structurally related
amino acid will not have a major effect on the biological
properties of the resulting secreted protein or polypeptide
variant.

[0108] Protein variants include glycosylated forms, aggre-
gative conjugates with other molecules, and covalent conju-
gates withunrelated chemical moieties. Also, protein variants
also include allelic variants, species variants, and muteins.
Truncations or deletions of regions which do not affect the
differential expression of the gene are also variants. Covalent
variants can be prepared by linking functionalities to groups
which are found in the amino acid chain or at the N- or
C-terminal residue, as is known in the art.

[0109] It will be recognized in the art that some amino acid
sequence of the colon proteins of the invention can be varied
without significant effect on the structure or function of the
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protein. If such differences in sequence are contemplated, it
should be remembered that there are critical areas on the
protein which determine activity. In general, it is possible to
replace residues that form the tertiary structure, provided that
residues performing a similar function are used. In other
instances, the type of residue may be completely unimportant
if the alteration occurs at a non-critical region of the protein.
The replacement of amino acids can also change the selectiv-
ity of binding to cell surface receptors. Ostade et al., Nature
361:266-268 (1993) describes certain mutations resulting in
selective binding of TNF-alpha to only one of the two known
types of TNF receptors. Thus, the polypeptides of the present
invention may include one or more amino acid substitutions,
deletions or additions, either from natural mutations or
human manipulation.

[0110] The invention further includes variations of the
colon proteins disclosed infra which show comparable
expression patterns or which include antigenic regions. Such
mutants include deletions, insertions, inversions, repeats, and
site substitutions. Guidance concerning which amino acid
changes are likely to be phenotypically silent can be found in
Bowie, J. U, et al., “Deciphering the Message in Protein
Sequences: Tolerance to Amino Acid Substitutions,” Science
247:1306-1310 (1990).

[0111] Of particular interest are substitutions of charged
amino acids with another charged amino acid and with neutral
or negatively charged amino acids. The latter results in pro-
teins with reduced positive charge to improve the character-
istics of the disclosed protein. The prevention of aggregation
is highly desirable. Aggregation of proteins not only results in
a loss of activity but can also be problematic when preparing
pharmaceutical formulations, because they can be immuno-
genic. (Pinckard et al., Clin. Exp. Immunol. 2:331-340
(1967); Robbins et al., Diabetes 36:838-845 (1987); Cleland
et al., Crit. Rev. Therapeutic Drug Carrier Systems 10:307-
377 (1993)).

[0112] Amino acids in the polypeptides of the present
invention that are essential for function can be identified by
methods known in the art, such as site-directed mutagenesis
or alanine-scanning mutagenesis (Cunningham and Wells,
Science 244: 1081-1085 (1989)). The latter procedure intro-
duces single alanine mutations at every residue in the mol-
ecule. The resulting mutant molecules are then tested for
biological activity such as binding to a natural or synthetic
binding partner. Sites that are critical for ligand-receptor
binding can also be determined by structural analysis such as
crystallization, nuclear magnetic resonance or photoaffinity
labeling (Smith etal., J. Mol. Biol. 224:899-904 (1992) and de
Vos et al. Science 255: 306-312 (1992)).

[0113] As indicated, changes are preferably of a minor
nature, such as conservative amino acid substitutions that do
not significantly affect the folding or activity of the protein.
Of course, the number of amino acid substitutions a skilled
artisan would make depends on many factors, including those
described above. Generally speaking, the number of substi-
tutions for any given polypeptide will not be more than 50, 40,
30, 25, 20, 15, 10, 5 or 3.

Fusion Proteins

[0114] Fusion proteins comprising proteins or polypeptide
fragments of the subject colon tumor antigen can also be
constructed. Fusion proteins are useful for generating anti-
bodies against amino acid sequences and for use in various
assay systems. For example, fusion proteins can be used to
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identify proteins which interact with a protein of the invention
or which interfere with its biological function. Physical meth-
ods, such as protein affinity chromatography, or library-based
assays for protein-protein interactions, such as the yeast two-
hybrid or phage display systems, can also be used for this
purpose. Such methods are well known in the art and can also
be used as drug screens. Fusion proteins comprising a signal
sequence and/or a transmembrane domain of a protein
according to the invention or a fragment thereof can be used
to target other protein domains to cellular locations in which
the domains are not normally found, such as bound to a
cellular membrane or secreted extracellularly.

[0115] A fusion protein comprises two protein segments
fused together by means of a peptide bond. As noted, these
fragments may range in size from about 8 amino acids up to
the full length of the protein.

[0116] The second protein segment can be a full-length
protein or a polypeptide fragment. Proteins commonly used
in fusion protein construction include f-galactosidase, 3-glu-
curonidase, green fluorescent protein (GFP), autofluorescent
proteins, including blue fluorescent protein (BFP), glu-
tathione-S-transferase (GST), luciferase, horseradish peroxi-
dase (HRP), and chloramphenicol acetyltransferase (CAT).
Additionally, epitope tags can be used in fusion protein con-
structions, including histidine (His) tags, FLAG tags, influ-
enza hemagglutinin (HA) tags, Myc tags, VSV-G tags, and
thioredoxin (Trx) tags. Other fusion constructions can
include maltose binding protein (MBP), S-tag, Lex a DNA
binding domain (DBD) fusions, GAL4 DNA binding domain
fusions, and herpes simplex virus (HSV) BP 16 protein
fusions.

[0117] These fusions can be made, for example, by
covalently linking two protein segments or by standard pro-
cedures in the art of molecular biology. Recombinant DNA
methods can be used to prepare fusion proteins, for example,
by making a DNA construct which comprises a coding
sequence encoding a possible antigen according to the inven-
tion or a fragment thereof in proper reading frame with a
nucleotide encoding the second protein segment and express-
ing the DNA construct in a host cell, as is known in the art.
Many kits for constructing fusion proteins are available from
companies that supply research labs with tools for experi-
ments, including, for example, Promega Corporation (Madi-
son, Wis.), Stratagene (La Jolla, Calif.), Clontech (Mountain
View, Calif.), Santa Cruz Biotechnology (Santa Cruz, Calif.),
MBL International Corporation (MIC; Watertown, Mass.),
and Quantum Biotechnologies (Montreal, Canada; 1-888-
DNA-KITS).

[0118] Proteins, fusion proteins, or polypeptides of the
invention can be produced by recombinant DNA methods.
For production of recombinant proteins, fusion proteins, or
polypeptides, a sequence encoding the protein can be
expressed in prokaryotic or eukaryotic host cells using
expression systems known in the art. These expression sys-
tems include bacterial, yeast, insect, and mammalian cells.

[0119] The resulting expressed protein can then be purified
from the culture medium or from extracts of the cultured cells
using purification procedures known in the art. For example,
for proteins fully secreted into the culture medium, cell-free
medium can be diluted with sodium acetate and contacted
with a cation exchange resin, followed by hydrophobic inter-
action chromatography. Using this method, the desired pro-
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tein or polypeptide is typically greater than 95% pure. Further
purification can be undertaken, using, for example, any of the
techniques listed above.

[0120] It may be necessary to modify a protein produced in
yeast or bacteria, for example by phosphorylation or glyco-
sylation of the appropriate sites, in order to obtain a functional
protein. Such covalent attachments can be made using known
chemical or enzymatic methods.

[0121] A protein or polypeptide of the invention can also be
expressed in cultured host cells in a form which will facilitate
purification. For example, a protein or polypeptide can be
expressed as a fusion protein comprising, for example, mal-
tose binding protein, glutathione-S-transferase, or thiore-
doxin, and purified using a commercially available kit. Kits
for expression and purification of such fusion proteins are
available from companies such as New England Biolabs,
Pharmacia, and Invitrogen. Proteins, fusion proteins, or
polypeptides can also be tagged with an epitope, such as a
“Flag” epitope (Kodak), and purified using an antibody which
specifically binds to that epitope.

[0122] The coding sequence of the protein variants identi-
fied through the sequences disclosed herein can also be used
to construct transgenic animals, such as mice, rats, guinea
pigs, cows, goats, pigs, or sheep. Female transgenic animals
can then produce proteins, polypeptides, or fusion proteins of
the invention in their milk. Methods for constructing such
animals are known and widely used in the art.

[0123] Alternatively, synthetic chemical methods, such as
solid phase peptide synthesis, can be used to synthesize a
secreted protein or polypeptide. General means for the pro-
duction of peptides, analogs or derivatives are outlined in
Chemistry and Biochemistry of Amino Acids, Peptides, and
Proteins—A Survey of Recent Developments, B. Weinstein,
ed. (1983). Substitution of D-amino acids for the normal
L-stereoisomer can be carried out to increase the half-life of
the molecule.

[0124] Typically, homologous polynucleotide sequences
can be confirmed by hybridization under stringent conditions,
as is known in the art. For example, using the following wash
conditions: 2xSSC (0.3 M NaCl, 0.03 M sodium citrate, pH
7.0), 0.1% SDS, room temperature twice, 30 minutes each;
then 2xSSC, 0.1% SDS, 50° C. once, 30 minutes; then
2xSSC, room temperature twice, 10 minutes each, homolo-
gous sequences can be identified which contain at most about
25-30% basepair mismatches. More preferably, homologous
nucleic acid strands contain 15-25% basepair mismatches,
even more preferably 5-15% basepair mismatches.

[0125] The invention also provides polynucleotide probes
which can be used to detect complementary nucleotide
sequences, for example, in hybridization protocols such as
Northern or Southern blotting or in situ hybridizations. Poly-
nucleotide probes of the invention comprise at least 12, 13,
14, 15, 16, 17, 18, 19, 20, 30, or 40 or more contiguous
nucleotides of the nucleic acid sequences provided herein.
Polynucleotide probes of the invention can comprise a detect-
able label, such as a radioisotopic, fluorescent, enzymatic, or
chemiluminescent label.

[0126] Isolated genes corresponding to the cDNA
sequences disclosed herein are also provided. Standard
molecular biology methods can be used to isolate the corre-
sponding genes using the cDNA sequences provided herein.
These methods include preparation of probes or primers from
the nucleotide sequence disclosed herein for use in identify-
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ing or amplifying the genes from mammalian, including
human, genomic libraries or other sources of human genomic
DNA.

[0127] Polynucleotide molecules of the invention can also
be used as primers to obtain additional copies of the poly-
nucleotides, using polynucleotide amplification methods.
Polynucleotide molecules can be propagated in vectors and
cell lines using techniques well known in the art. Polynucle-
otide molecules can be on linear or circular molecules. They
can be on autonomously replicating molecules or on mol-
ecules without replication sequences. They can be regulated
by their own or by other regulatory sequences, as is known in
the art.

Polynucleotide Constructs

[0128] Polynucleotide molecules comprising the coding
sequences of the gene variants identified through the
sequences disclosed herein can be used in a polynucleotide
construct, such as a DNA or RNA construct. Polynucleotide
molecules of the invention can be used, for example, in an
expression construct to express all or a portion of a protein,
variant, fusion protein, or single-chain antibody in a host cell.
An expression construct comprises a promoter which is func-
tional in a chosen host cell. The skilled artisan can readily
select an appropriate promoter from the large number of cell
type-specific promoters known and used in the art. The
expression construct can also contain a transcription termi-
nator which is functional in the host cell. The expression
construct comprises a polynucleotide segment which encodes
all or a portion of the desired protein. The polynucleotide
segment is located downstream from the promoter. Transcrip-
tion of the polynucleotide segment initiates at the promoter.
The expression construct can be linear or circular and can
contain sequences, if desired, for autonomous replication.
[0129] Also included are polynucleotide molecules com-
prising the promoter and UTR sequences of the subject novel
genes, operably linked to the associated protein coding
sequence and/or other sequences encoding a detectable or
selectable marker. Such promoter and/or UTR-based con-
structs are useful for studying the transcriptional and transla-
tional regulation of protein expression, and for identifying
activating and/or inhibitory regulatory proteins.

Host Cells

[0130] An expression construct can be introduced into a
host cell. The host cell comprising the expression construct
can be any suitable prokaryotic or eukaryotic cell. Expression
systems in bacteria include those described in Chang et al.,
Nature 275:615 (1978); Goeddel et al., Nature 281: 544
(1979); Goeddel et al., Nucleic Acids Res. 8:4057 (1980); EP
36,776; U.S. Pat. No. 4,551,433; deBoer et al., Proc. Natl.
Acad. Sci. USA 80: 21-25 (1983); and Siebenlist et al., Cel/
20: 269 (1980).

[0131] Expression systems in yeast include those described
in Hinnnen et al., Proc. Natl. Acad. Sci. USA75:1929 (1978);
Tto et al., J Bacteriol 153: 163 (1983); Kurtz et al., Mol. Cell.
Biol. 6: 142 (1986); Kunze et al., J Basic Microbiol. 25: 141
(1985); Gleeson et al., J. Gen. Microbiol. 132: 3459 (1986),
Roggenkamp et al., Mol. Gen. Genet. 202: 302 (1986)); Das
etal., J Bacteriol. 158: 1165 (1984); De Louvencourt et al., J
Bacteriol. 154:737 (1983), Van den Berg et al., Bio/Technol-
ogy 8: 135 (1990); Kunze et al., J. Basic Microbiol. 25: 141
(1985); Creggetal., Mol. Cell. Biol. 5:3376 (1985); U.S. Pat.
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No. 4,837,148, U.S. Pat. No. 4,929,555, Beach and Nurse,
Nature 300: 706 (1981); Davidow et al., Curr. Genet. 10: 380
(1985); Gaillardin et al., Curr. Genet. 10: 49 (1985); Ballance
etal., Biochem. Biophys. Res. Commun. 112: 284-289 (1983);
Tilburn et al., Gene 26: 205-22 (1983); Yelton et al., Proc.
Natl. Acad, Sci. USA 81: 1470-1474 (1984); Kelly and Hynes,
EMBO J. 4: 475479 (1985); EP 244,234; and WO 91/00357.
[0132] Expression of heterologous genes in insects can be
accomplished as described in U.S. Pat. No. 4,745,051; Frie-
sen et al. (1986) “The Regulation of Baculovirus Gene
Expression” in: THE MOLECULAR BIOLOGY OF BACU-
LOVIRUSES (W. Doerfler, ed.); EP 127,839; EP 155,476;
Vlak et al., J. Gen. Virol. 69: 765-776 (1988); Miller et al.,
Ann. Rev. Microbiol. 42: 177 (1988); Carbonell et al., Gene
73: 409 (1988); Maeda et al., Nature 315: 592-594 (1985);
Lebacqg-Verheyden et al., Mol. Cell. Biol. 8: 3129 (1988);
Smith et al., Proc. Natl. Acad. Sci. USA 82: 8404 (1985);
Miyajima et al., Gere 58: 273 (1987); and Martin et al., DNA
7:99 (1988). Numerous baculoviral strains and variants and
corresponding permissive insect host cells from hosts are
described in Luckow et al., Bio/Technology (1988) §: 47-55,
Miller et al., in GENETIC ENGINEERING (Setlow, J. K. et
al. eds.), Vol. 8, pp. 277-279 (Plenum Publishing, 1986); and
Maeda et al., Nature, 315: 592-594 (1985).

[0133] Mammalian expression can be accomplished as
described in Dijkema et al., EMBO J. 4: 761 (1985); Gorman
etal., Proc. Natl. Acad. Sci. USA79: 6777 (1982b); Boshart et
al., Cell 41: 521 (1985); and U.S. Pat. No. 4,399,216. Other
features of mammalian expression can be facilitated as
described in Ham and Wallace, Meth Enz. 58: 44 (1979);
[0134] Expression constructs can be introduced into host
cells using any technique known in the art. These techniques
include transferrin-polycation-mediated DNA transfer, trans-
fection with naked or encapsulated nucleic acids, liposome-
mediated cellular fusion, intracellular transportation of DNA-
coated latex beads, protoplast fusion, viral infection,
electroporation, “gene gun,” and calcium phosphate-medi-
ated transfection.

[0135] The invention can also include hybrid and modified
forms thereof including fusion proteins, fragments and
hybrid and modified forms in which certain amino acids have
been deleted or replaced, modifications such as where one or
more amino acids have been changed to a modified amino
acid or unusual amino acid.

[0136] Also included within the meaning of substantially
homologous is any human or non-human primate protein
which may be isolated by virtue of cross-reactivity with anti-
bodies to proteins encoded by a gene described herein or
whose encoding nucleotide sequences including genomic
DNA, mRNA or cDNA may be isolated through hybridiza-
tion with the complementary sequence of genomic or subge-
nomic nucleotide sequences or cDNA of a gene herein or
fragments thereof. It will also be appreciated by one skilled in
the art that degenerate DNA sequences can encode a tumor
protein according to the invention and these are also intended
to be included within the present invention as are allelic
variants of the subject genes.

[0137] Preferred is a colon protein according to the inven-
tion prepared by recombinant DNA technology. By “pure
form” or “purified form” or “substantially purified form™ it is
meant that a protein composition is substantially free of other
proteins which are not the desired protein.

[0138] The present invention also includes therapeutic or
pharmaceutical compositions comprising a protein according
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to the invention in an effective amount for treating patients
with disease, and a method comprising administering a thera-
peutically effective amount of the protein. These composi-
tions and methods are useful for treating cancers associated
with the subject proteins, e.g. colon cancer. One skilled in the
art can readily use a variety of assays known in the art to
determine whether the protein would be useful in promoting
survival or functioning in a particular cell type.

[0139] Anti-Colon Antigen Antibodies

[0140] Asnoted, the invention includes the preparation and
use of anti-colon antigen antibodies and fragments for use as
diagnostics and therapeutics. These antibodies may be poly-
clonal or monoclonal. 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 protein
usually by ELISA or by bioassay based upon the ability to
block the action of the corresponding gene. 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 repli-
cating tumor cells such as myeloma or lymphoma cells. [Mil-
stein and Kohler, Nature 256:495-497 (1975); Gulfre and
Milstein, Methods in Enzymology: Immunochemical Tech-
niques 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.

[0141] 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
the protein by treatment of a patient with specific antibodies
to the protein.

[0142] Specific antibodies, either polyclonal or mono-
clonal, to the protein can be produced by any suitable method
known in the art as discussed above. For example, by recom-
binant methods, preferably in eukaryotic cells murine or
human monoclonal antibodies can be produced by hybridoma
technology or, alternatively, the protein, or an immunologi-
cally 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 protein. Such antibodies can be from any class of
antibodies including, but not limited to IgG, IgA, 1 gM, IgD,
and IgE or in the case of avian species, IgY and from any
subclass of antibodies.

[0143] The availability of isolated protein allows for the
identification of small molecules and low molecular weight
compounds that inhibit the binding of protein to binding
partners, through routine application of high-throughput
screening methods (HTS). HTS methods generally refer to
technologies that permit the rapid assaying of lead com-
pounds for therapeutic potential. HTS techniques employ
robotic handling of test materials, detection of positive sig-
nals, and interpretation of data. Lead compounds may be
identified via the incorporation of radioactivity or through
optical assays that rely on absorbance, fluorescence or lumi-
nescence as read-outs. [Gonzalez, J. E. et al, Curr. Opin.
Biotech. 9:624-63 1 (1998)].
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[0144] Model systems are available that can be adapted for
use in high throughput screening for compounds that inhibit
the interaction of protein with its ligand, for example by
competing with protein for ligand binding. Sarubbi et al.,
Anal. Biochem. 237:70-75 (1996) describe cell-free, non-
isotopic assays for discovering molecules that compete with
natural ligands for binding to the active site of IL-1 receptor.
Martens, C. et al., Aral. Biochem. 273:20-31 (1999) describe
a generic particle-based nonradioactive method in which a
labeled ligand binds to its receptor immobilized on a particle;
label on the particle decreases in the presence of a molecule
that competes with the labeled ligand for receptor binding.

(i) Starting Materials and Methods

[0145] Immunoglobulins (Ig) and certain variants thereof
are known and many have been prepared in recombinant cell
culture. For example, see U.S. Pat. No. 4,745,055; EP 256,
654; EP 120,694; EP 125,023; EP 255,694; EP 266,663; WO
30 88/03559; Faulkneret al., Nature, 298: 286 (1982);, Mor-
rison, J. Immun., 123: 793 (1979); Koehler et al., Proc. Natl.
Acad. Sci. USA, 77: 2197 (1980); Raso et al., Cancer Res.,
41:2073 (1981); Morrison et al., Ann. Rev. Immunol., 2: 239
(1984); Morrison, Science, 229: 1202 (1985); and Morrison
et al., Proc. Natl. Acad. Sci. USA, 81: 6851 (1984). Reas-
sorted immunoglobulin chains are also known. See, for
example, U.S. Pat. No. 4,444,878; WO 88/03565; and EP
68,763 and references cited therein. The immunoglobulin
moiety in the chimeras of the present invention may be
obtained from IgG-1, IgG-2, IgG-3, or IgG-4 subtypes, IgA,
IgE, IgD, or IgM, but preferably from IgG-1 or IgG-3.

(i1) Polyclonal Antibodies

[0146] Polyclonal antibodies to the subject colon antigens
are generally raised in animals by multiple subcutaneous (sc)
or intraperitoneal (ip) injections of the antigen and an adju-
vant. It may be useful to conjugate the antigen or a fragment
containing the target amino acid sequence to a protein that is
immunogenic in the species to be immunized, e.g., keyhole
limpet hemocyanin, serum albumin, bovine thyroglobulin, or
soybean trypsin inhibitor using a bifunctional or derivatizing
agent, for example, maleimidobenzoyl sulfosuccinimide
ester (conjugation through cysteine residues), N-hydroxysuc-
cinimide (through lysine residues), glutaraldehyde or suc-
cinic anhydride.

[0147] Animals are immunized against the polypeptide or
fragment, immunogenic conjugates, or derivatives by com-
bining about 1 mg or 1 pg of the peptide or conjugate (for
rabbits or mice, respectively) with 3 volumes of Freund’s
complete adjuvant and injecting the solution intradermally at
multiple sites. One month later the animals are boosted with
Y5 to Y10 the original amount of peptide or conjugate in Fre-
und’s complete adjuvant by subcutaneous injection at mul-
tiple sites. Seven to 14 days later the animals are bled and the
serum is assayed for antibody titer to the antigen or a fragment
thereof. Animals are boosted until the titer plateaus. Prefer-
ably, the animal is boosted with the conjugate of the same
polypeptide or fragment thereof, but conjugated to a different
protein and/or through a different cross-linking reagent. Con-
jugates also can be made in recombinant cell culture as pro-
tein fusions. Also, aggregating agents such as alum are suit-
ably used to enhance the immune response.

(iii) Monoclonal Antibodies

[0148] Monoclonal antibodies are obtained from a popula-
tion of substantially homogeneous antibodies, i.e., the indi-
vidual antibodies comprising the population are identical
except for possible naturally occurring mutations that may be
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present in minor amounts. Thus, the modifier “monoclonal”
indicates the character of the antibody as not being a mixture
of discrete antibodies.

[0149] For example, monoclonal antibodies using for prac-
ticing this invention may be made using the hybridoma
method first described by Kohler and Milstein, Nature, 256:
495 (1975), or may be made by recombinant DNA methods
(Cabilly et al., supra).

[0150] In the hybridoma method, a mouse or other appro-
priate host animal, such as a hamster, is immunized as here-
inabove described to elicit lymphocytes that produce or are
capable of producing antibodies that will specifically bind to
the antigen or fragment thereof used for immunization. Alter-
natively, lymphocytes may be immunized in vitro. Lympho-
cytes then are fused with myeloma cells using a suitable
fusing agent, such as polyethylene glycol, to form a hybri-
doma cell (Goding, Monoclonal Antibodies: Principles and
Practice, pp. 59-103 [Academic Press, 1986]).

[0151] The hybridoma cells thus prepared are seeded and
grown in a suitable culture medium that preferably contains
one or more substances that inhibit the growth or survival of
the unfused, parental myeloma cells. For example, if the
parental myeloma cells lack the enzyme hypoxanthine gua-
nine phosphoribosyl transferase (HGPRT or HPRT), the cul-
ture medium for the hybridomas typically will include hypox-
anthine, aminopterin, and thymidine (HAT medium), which
substances prevent the growth of HGPRT-deficient cells.
[0152] Preferred myeloma cells are those that fuse effi-
ciently, support stable high-level production of antibody by
the selected antibody-producing cells, and are sensitive to a
medium such as HAT medium. Among these, preferred
myeloma cell lines are murine myeloma lines, such as those
derived from MOPC-21 and MPC-11 mouse tumors available
from the Salk Institute Cell Distribution Center, San Diego,
Calif. USA, and SP-2 cells available from the American Type
Culture Collection, Rockville, Md. USA.

[0153] Culture medium in which hybridoma cells are grow-
ing is assayed for production of monoclonal antibodies
directed against the colon antigen. Preferably, the binding
specificity of monoclonal antibodies produced by hybridoma
cells is determined by immunoprecipitation or by an in vitro
binding assay, such as radioimmunoassay (RIA) or enzyme-
linked immunoabsorbent assay (ELISA).

[0154] The binding affinity of the monoclonal antibody
can, for example, be determined by the Scatchard analysis of
Munson and Pollard, Anal. Biochem., 107: 220 (1980).
[0155] After hybridoma cells are identified that produce
antibodies of the desired specificity, affinity, and/or activity,
the clones may be subcloned by limiting dilution procedures
and grown by standard methods (Goding, supra). Suitable
culture media for this purpose include, for example, D-MEM
or RPMI-1640 medium. In addition, the hybridoma cells may
be grown in vivo as ascites tumors in an animal.

[0156] The monoclonal antibodies secreted by the sub-
clones are suitably separated from the culture medium,
ascites fluid, or serum by conventional immunoglobulin puri-
fication procedures such as, for example, protein
A-Sepharose, hydroxyapatite chromatography, gel electro-
phoresis, dialysis, or affinity chromatography.

[0157] DNA encoding the monoclonal antibodies of the
invention is readily isolated and sequenced using conven-
tional procedures (e.g., by using oligonucleotide probes that
are capable of binding specifically to genes encoding the
heavy and light chains of murine antibodies). The hybridoma
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cells of the invention serve as a preferred source of such DNA.
Once isolated, the DNA may be placed into expression vec-
tors, which are then transfected into host cells such as E. coli
cells, simian COS cells, Chinese hamster ovary (CHO) cells,
or myeloma cells that do not otherwise produce immunoglo-
bulin protein, to obtain the synthesis of monoclonal antibod-
ies in the recombinant host cells. Review articles on recom-
binant expression in bacteria of DNA encoding the antibody
include Skerra et al., Curr. Opinion in Immunol., 5: 256-262
(1993) and Pluckthun, Immunol. Revs., 130: 151-188 (1992).
A preferred expression system is the NEOSPLA™ expres-
sion system of IDEC above-referenced.

[0158] The DNA also may be modified, for example, by
substituting the coding sequence for human heavy- and light-
chain constant domains in place of the homologous murine
sequences (Morrison, et al., Proc. Natl. Acad. Sci. USA, 81:
6851 [1984]), or by covalently joining to the immunoglobulin
coding sequence all or part of the coding sequence for a
non-immunoglobulin polypeptide. In that manner, “chi-
meric” or “hybrid” antibodies are prepared that have the
binding specificity of an anti-colon antigen monoclonal anti-
body herein.

[0159] Typically such non-immunoglobulin polypeptides
are substituted for the constant domains of an antibody of the
invention, or they are substituted for the variable domains of
one antigen-combining site of an antibody of the invention to
create a chimeric bivalent antibody comprising one antigen-
combining site having specificity for colon antigen according
to the invention and another antigen-combining site having
specificity for a different antigen.

[0160] Chimeric or hybrid antibodies also may be prepared
in vitro using known methods in synthetic protein chemistry,
including those involving crosslinking agents. For example,
immunotoxins may be constructed using a disulfide-ex-
change reaction or by forming a thioether bond. Examples of
suitable reagents for this purpose include iminothiolate and
methyl-4-mercaptobutyrimidate.

(iv) Humanized Antibodies

[0161] Methods for humanizing non-human antibodies are
well known in the art. Generally, a humanized antibody has
one or more amino acid residues introduced into it from a
source which is non-human. These non-human amino acid
residues are often referred to as “import” residues, which are
typically taken from an “import” variable domain. Human-
ization 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]; Ver-
hoeyen et al., Science 239, 1534-1536 [1988]), by substitut-
ing rodent CDRs or CDR sequences for the corresponding
sequences of a human antibody. Accordingly, such “human-
ized” antibodies are chimeric antibodies (Cabilly et al.,
supra), wherein substantially less than an intact human vari-
able 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.

[0162] The choice of human variable domains, both light
and heavy, to be used in making the humanized antibodies is
very important to reduce antigenicity. According to the so-
called “best-fit” method, the sequence of the variable domain
of a rodent antibody is screened against the entire library of
known human variable-domain sequences. The human
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sequence which s closest to that of the rodent is then accepted
as the human framework (FR) for the humanized antibody
(Sims et al., J. Immunol., 151: 2296 [1993]; Chothia and
Lesk, J. Mol. Biol., 196: 901 [1987]). Another method uses a
particular framework derived from the consensus sequence of
all human antibodies of a particular subgroup of light or
heavy chains. The same framework may be used for several
different humanized antibodies (Carter et al., Proc. Natl.
Acad. Sci. USA, 89: 4285 [1992]; Presta et al., J. Immunol.,
151: 2623 [1993]).

[0163] Itis further important that antibodies be humanized
with retention of high affinity for the antigen and other favor-
able biological properties. To achieve this goal, according to
a preferred method, humanized antibodies are prepared by a
process of analysis of the parental sequences and various
conceptual humanized products using three-dimensional
models of the parental and humanized sequences. Three-
dimensional immunoglobulin models are commonly avail-
able and are familiar to those skilled in the art. Computer
programs are available which illustrate and display probable
three-dimensional conformational structures of selected can-
didate immunoglobulin sequences. Inspection of these dis-
plays permits analysis of the likely role of the residues in the
functioning of the candidate immunoglobulin sequence, i.e.,
the analysis of residues that influence the ability of the can-
didate immunoglobulin to bind its antigen. In this way, FR
residues can be selected and combined from the consensus
and import sequences so that the desired antibody character-
istic, such as increased affinity for the target antigen(s), is
achieved. In general, the CDR residues are directly and most
substantially involved in influencing antigen binding.

(v) Human Antibodies

[0164] Human monoclonal antibodies can be made by the
hybridoma method. Human myeloma and mouse-human het-
eromyeloma cell lines for the production of human mono-
clonal antibodies have been described, for example, by Koz-
bor, J. Immunol. 133, 3001 (1984); Brodeur, et al.,
Monoclonal Antibody Production Techniques and Applica-
tions, pp. 51-63 (Marcel Dekker, Inc., New York, 1987); and
Boerner et al., J. Immunol., 147: 86-95 (1991).

[0165] It is now possible to produce transgenic animals
(e.g., mice) that are capable, upon immunization, of produc-
ing a fall repertoire of human antibodies in the absence of
endogenous immunoglobulin production. For example, it has
been described that the homozygous deletion of the antibody
heavy-chain joining region (JH) gene in chimeric and germ-
line mutant mice results in complete inhibition of endogenous
antibody production. Transfer of the human germ-line immu-
noglobulin gene array in such germ-line mutant mice will
result in the production of human antibodies upon antigen
challenge. See, e.g., Jakobovits et al., Proc. Natl. Acad. Sci.
USA, 90: 2551 (1993); Jakobovits et al., Nature, 362: 255-
258 (1993); Bruggermann et al., Year in Immuno., 7: 33
(1993).

[0166] Alternatively, the phage display technology (Mc-
Cafferty et al., Nature, 348: 552-553 [1990]) can be used to
produce human antibodies and antibody fragments in vitro,
from immunoglobulin variable (V) domain gene repertoires
from non-immunized donors. According to this technique,
antibody V domain genes are cloned in-frame into either a
major or minor coat protein gene of a filamentous bacterioph-
age, such as M13 or fd, and displayed as functional antibody
fragments on the surface of the phage particle. Because the
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filamentous particle contains a single-stranded DNA copy of
the phage genome, selections based on the functional prop-
erties of the antibody also result in selection of the gene
encoding the antibody exhibiting those properties. Thus, the
phage mimics some of the properties of the B-cell. Phage
display can be performed in a variety of formats; for their
review see, e.g., Johnson and Chiswell, Curr. Op. Struct.
Biol., 3: 564-571 (1993). Several sources of V-gene segments
can be used for phage display. Clackson et al., Nature, 352:
624-628 (1991) isolated a diverse array of anti-oxazolone
antibodies from a small random combinatorial library of V
genes derived from the spleens of immunized mice. A reper-
toire of V genes from non-immunized human donors can be
constructed and antibodies to a diverse array of antigens
(including self-antigens) can be isolated essentially following
the techniques described by Marks et al., J. Mol. Biol., 222:
581-597 (1991), or Griffith et al., EMBO 1J., 12: 725-734
(1993).

[0167] Inanatural immune response, antibody genes accu-
mulate mutations at a high rate (somatic hypermutation).
Some of the changes introduced will confer higher affinity,
and B cells displaying high-affinity surface immunoglobulin
are preferentially replicated and differentiated during subse-
quent antigen challenge. This natural process can be mim-
icked by employing the technique known as “chain shuffling”
(Marks et al., Bio/Technology, 10: 779-783 [1992]). In this
method, the affinity of “primary” human antibodies obtained
by phage display can be improved by sequentially replacing
the heavy and light chain V region genes with repertoires of
naturally occurring variants (repertoires) of V domain genes
obtained from non-immunized donors. This technique allows
the production of antibodies and antibody fragments with
affinities in the nM range. A strategy for making very large
phage antibody repertoires has been described by Waterhouse
etal., Nucl. Acids Res., 21: 2265-2266 (1993).

[0168] Gene shuffling can also be used to derive human
antibodies from rodent antibodies, where the human antibody
has similar affinities and specificities to the starting rodent
antibody. According to this method, which is also referred to
as “epitope imprinting”, the heavy or light chain V domain
gene of rodent antibodies obtained by phage display tech-
nique is replaced with a repertoire of human V domain genes,
creating rodent-human chimeras. Selection on antigen results
in isolation of human variable capable of restoring a func-
tional antigen-binding site, i.e., the epitope governs (im-
prints) the choice of partner. When the process is repeated in
order to replace the remaining rodent V domain, a human
antibody is obtained (see PCT WO 93/06213, published Apr.
1, 1993). Unlike traditional humanization of rodent antibod-
ies by CDR grafting, this technique provides completely
human antibodies, which have no framework or CDR resi-
dues of rodent origin.

(vi) Bispecific Antibodies

[0169] Bispecific antibodies are monoclonal, preferably
human or humanized, antibodies that have binding specifici-
ties for at least two different antigens. In the present case, one
of the binding specificities will be to a colon antigen accord-
ing to the invention. Methods for making bispecific antibod-
ies are known in the art.

[0170] Traditionally, the recombinant production of bispe-
cific antibodies is based on the co-expression of two immu-
noglobulin heavy chain-light chain pairs, where the two
heavy chains have different specificities (Milstein and Cuello,
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Nature, 305: 537-539 [1983]). Because of the random assort-
ment of immunoglobulin heavy and light chains, these hybri-
domas (quadromas) produce a potential mixture of 10 differ-
ent antibody molecules, of which only one has the correct
bispecific structure. The purification of the correct molecule,
which is usually done by affinity chromatography steps, is
rather cumbersome, and the product yields are low. Similar
procedures are disclosed in WO 93/08829 published May 13,
1993, and in Traunecker et al.,, EMBO J., 10: 3655-3659
(1991).

[0171] According to a different and more preferred
approach, antibody-variable domains with the desired bind-
ing specificities (antibody-antigencombining sites) are fused
to immunoglobulin constant-domain sequences. The fusion
preferably is with an immunoglobulin heavy-chain constant
domain, comprising at least part of the hinge, CH2, and CH3
regions. It is preferred to have the first heavy-chain constant
region (CH1), containing the site necessary for light-chain
binding, present in at least one of the fusions. DNAs encoding
the immunoglobulin heavy chain fusions and, if desired, the
immunoglobulin light chain, are inserted into separate
expression vectors, and are co-transfected into a suitable host
organism. This provides for great flexibility in adjusting the
mutual proportions of the three polypeptide fragments in
embodiments when unequal ratios of the three polypeptide
chains used in the construction provide the optimum yields. It
is, however, possible to insert the coding sequences for two or
all three polypeptide chains in one expression vector when the
production of at least two polypeptide chains in equal ratios
results in high yields or when the ratios are of no particular
significance. In a preferred embodiment of this approach, the
bispecific antibodies are composed of a hybrid immunoglo-
bulin heavy chain with a first binding specificity in one arm,
and a hybrid immunoglobulin heavy chain-light chain pair
(providing a second binding specificity) in the other arm. It
was found that this asymmetric structure facilitates the sepa-
ration of the desired bispecific compound from unwanted
immunoglobulin chain combinations, as the presence of an
immunoglobulin light chain in only one half of the bispecific
molecule provides for a facile way of separation.

[0172] For further details of generating bispecific antibod-
ies, see, for example, Suresh et al., Methods in Enzymology,
121: 210 (1986).

(vii) Heteroconjugate Antibodies

[0173] Heteroconjugate antibodies are also within the
scope of the present invention. Heteroconjugate antibodies
are composed of two covalently joined antibodies. Such anti-
bodies have, for example, been proposed to target immune
system cells to unwanted cells (U.S. Pat. No. 4,676,980), and
for treatment of HIV infection (WO 91/00360; WO
92/00373; and EP 03089). Heteroconjugate antibodies may
be made using any convenient cross-linking methods. Suit-
able cross-linking agents are well known in the art, and are
disclosed in U.S. Pat. No. 4,676,980, along with a number of
cross-linking techniques.

[0174] The polynucleotides and polypeptides of the present
invention may be utilized in gene delivery vehicles. The gene
delivery vehicle may be of viral or non-viral origin (see gen-
erally, Jolly, Cancer Gene Therapy 1:51-64 (1994); Kimura,
Human Gene Therapy 5:845-852 (1994); Connelly, Human
Gene Therapy 1:185-193 (1995); and Kaplitt, Nature Genet-
ics 6:148-153 (1994)). Gene therapy vehicles for delivery of
constructs including a coding sequence of a therapeutic
according to the invention can be administered either locally
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or systemically. These constructs can utilize viral or non-viral
vector approaches. 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. Preferred vehicles for gene therapy
include retroviral and adeno-viral vectors.

[0175] Representative examples of adenoviral vectors
include those described by Berkner, Biotechniques 6:616-627
(Biotechniques); Rosenfeld et al., Science 252:431-434
(1991); WO 93/19191; Kolls et al., PN.4.S. 215-219 (1994);
Kass-Bisleret al., PN.A.S. 90: 11498-11502 (1993); Guzman
et al., Circulation 88: 2838-2848 (1993); Guzman et al., Cir.
Res. 73: 1202-1207 (1993); Zabner et al., Cell 75: 207-216
(1993); Lietal., Hum. Gene Ther. 4: 403-409 (1993); Cailaud
et al., Eur. J. Neurosci. 5: 1287-1291 (1993); Vincent et al.,
Nat. Genet. 5: 130-134 (1993); Jaffe et al., Nat. Genet. 1:
372-378 (1992); and Levrero et al., Gene 101: 195-202
(1992). Exemplary adenoviral gene therapy vectors employ-
able in this invention also include those described in WO
94/12649, WO 93/03769; WO 93/19191; WO 94/28938; WO
95/11984 and WO 95/00655. Administration of DNA linked
to kill adenovirus as described in Curiel, Hum. Gene Ther. 3:
147-154 (1992) may be employed.

[0176] Other gene delivery vehicles and methods may be
employed; including polycationic condensed DNA linked or
unlinked to kill adenovirus alone, for example Curiel, Hum.
Gene Ther. 3: 147-154 (1992); ligand-linked DNA, for
example see Wu, J. Biol. Chem. 264: 16985-16987 (1989);
eukaryotic cell delivery vehicles cells, for example see U.S.
Ser. No. 08/240,030, filed May 9, 1994, and U.S. Ser. No.
08/404,796; deposition of photopolymerized hydrogel mate-
rials; hand-held gene transfer particle gun, as described in
U.S. Pat. No. 5,149,655; ionizing radiation as described in
U.S. Pat. No. 5,206,152 and in WO 92/11033; nucleic charge
neutralization or fusion with cell membranes. Additional
approaches are described in Philip, Mol. Cell. Biol. 14:2411-
2418 (1994), and in Woffendin, Proc. Natl. Acad. Sci.
91:1581-1585 (1994).

[0177] Naked DNA may also be employed. Exemplary
naked DNA introduction methods are described in WO
90/11092 and U.S. Pat. No. 5,580,859. Uptake efficiency may
be improved using biodegradable latex beads. DNA coated
latex beads are efficiently transported into cells after endocy-
tosis initiation by the beads. The method may be improved
further by treatment of the beads to increase hydrophobicity
and thereby facilitate disruption of the endosome and release
of the DNA into the cytoplasm. Liposomes that can act as
gene delivery vehicles are described in U.S. Pat. No. 5,422,
120, PCT Patent Publication Nos. WO 95/13 796, WO
94/23697, and WO 91/14445, and EP No. 0 524 968.

[0178] Further non-viral delivery suitable for use includes
mechanical delivery systems such as the approach described
in Woffendin et al., Proc. Natl. Acad. Sci. USA 91(24): 11581-
11585 (1994). Moreover, the coding sequence and the prod-
uct of expression of such can be delivered through deposition
of photopolymerized hydrogel materials. 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, as described in U.S. Pat. No. 5,149,655;
use of ionizing radiation for activating transferred gene, as
described in U.S. Pat. No. 5,206,152 and PCT Patent Publi-
cation No. WO 92/11033.

[0179] The subject antibodies or antibody fragments may
be conjugated directly or indirectly to effective moieties, e.g.,
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radionuclides, toxins, chemotherapeutic agents, prodrugs,
cytostatic agents, enzymes and the like. In a preferred
embodiment the antibody or fragment will be attached to a
therapeutic or diagnostic radiolabel directly or by use of a
chelating agent. Examples of suitable radiolabels are well
known and include °°Y, 23], 131], 111] 105Rh 153Sm, 7Cu,
7Ga, 1Ho, 17"Lu, **Re and '**Re.

[0180] Examples of suitable drugs that my be coupled to
antibodies include methotrexate, adriamycine and lymphok-
ines such as interferons, interleukins and the like. Suitable
toxins which may be coupled include ricin, cholera and
diptheria toxin.

[0181] In a preferred embodiment, the subject antibodies
will be attached to a therapeutic radiolabel and used for radio-
immunotherapy.

[0182] Inhibitory Oligonucleotides

[0183] In certain circumstances, it may be desirable to
modulate or decrease the amount of the protein expressed by
a colon cell. Thus, in another aspect of the present invention,
inhibitory oligonucleotides can be made and a method uti-
lized for diminishing the level of expression a colon antigen
according to the invention by a cell comprising administering
one or more inhibitory oligonucleotides, or a precursor
thereof or a nucleic acid encoding the same. By inhibitory
oligonucleotides reference is made to oligonucleotides that
have a nucleotide sequence that interacts through base pairing
with a specific complementary nucleic acid sequence
involved in the expression of a target molecule, such that the
expression of the gene is reduced. Preferably, the specific
nucleic acid sequence involved in the expression of the gene
is a genomic DNA molecule or mRNA molecule that encodes
the gene. This genomic DNA molecule can comprise regula-
tory regions of the gene, or the coding sequence for the mature
gene.

[0184] The term complementary to a nucleotide sequence
in the context of inhibitory oligonucleotides and methods
therefore means sufficiently complementary to such a
sequence as to allow hybridization to that sequence in a cell,
i.e., under physiological conditions. Antisense oligonucle-
otides preferably comprise a sequence containing from about
8 to about 100 nucleotides and more preferably the inhibitory
oligonucleotides comprise from about 15 to about 30 nucle-
otides. They are typically single-stranded, and may be
selected from antisense oligonucleotides, ribozymes, siR-
NAs, etc. Inhibitory oligonucleotides can also contain a vari-
ety of modifications that confer resistance to nucleolytic deg-
radation such as, for example, modified internucleoside
linages [Uhlmann and Peyman, Chemical Reviews 90:543-
548 (1990); Schneider and Banner, Tetrahedron Lett. 31:335,
(1990) which are incorporated by reference], modified
nucleic acid bases as disclosed in U.S. Pat. No. 5,958,773 and
patents disclosed therein, and/or sugars and the like.

[0185] Any modifications or variations of the inhibitory
molecule which are known in the art to be broadly applicable
to inhibitory technology are included within the scope of the
invention. Such modifications include preparation of phos-
phorus-containing linkages as disclosed in U.S. Pat. Nos.
5,536,821; 5,541,306; 5,550,111; 5,563,253; 5,571,799;
5,587,361, 5,625,050 and 5,958,773.

[0186] The inhibitory compounds of the invention can
include modified bases. The inhibitory oligonucleotides of
the invention can also be modified by chemically linking the
oligonucleotide to one or more moieties or conjugates to
enhance the activity, cellular distribution, or cellular uptake
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ofthe antisense oligonucleotide. Such moieties or conjugates
include lipids such as cholesterol, cholic acid, thioether, ali-
phatic chains, phospholipids, polyamines, polyethylene gly-
col (PEG), palmityl moieties, and others as disclosed in, for
example, U.S. Pat. Nos. 5,514,758, 5,565,552, 5,567,810,
5,574,142, 5,585,481, 5,587,371, 5,597,696 and 5,958,773.
[0187] Chimeric antisense oligonucleotides are also within
the scope of the invention, and can be prepared from the
present inventive oligonucleotides using the methods
described in, for example, U.S. Pat. Nos. 5,013,830, 5,149,
797, 5,403,711, 5,491,133, 5,565,350, 5,652,355, 5,700,922
and 5,958,773.

[0188] In the antisense art a certain degree of routine
experimentation is required to select optimal antisense mol-
ecules for particular targets. To be effective, the antisense
molecule preferably is targeted to an accessible, or exposed,
portion of the target RNA molecule. Although in some cases
information is available about the structure of target mRNA
molecules, the current approach to inhibition using antisense
is via experimentation. mRNA levels in the cell can be mea-
sured routinely in treated and control cells by reverse tran-
scription of the mRNA and assaying the cDNA levels. The
biological effect can be determined routinely by measuring
cell growth or viability as is known in the art.

[0189] Measuring the specificity of antisense activity by
assaying and analyzing cDNA levels is an art-recognized
method of validating antisense results. It has been suggested
that RNA from treated and control cells should be reverse-
transcribed and the resulting cDNA populations analyzed.
[Branch, A. D., T1.B.S. 23:45-50 (1998)].

[0190] The therapeutic or pharmaceutical compositions of
the present invention can be administered by any suitable
route known in the art including for example intravenous,
subcutaneous, intramuscular, transdermal, intrathecal or
intracerebral. Administration can be either rapid as by injec-
tion or over a period of time as by slow infusion or adminis-
tration of slow release formulation.

[0191] Additionally, the subject colon tumor proteins can
also be linked or conjugated with agents that provide desir-
able pharmaceutical or pharmacodynamic properties. For
example, the protein can be coupled to any substance known
in the art to promote penetration or transport across the blood-
brain barrier such as an antibody to the transferrin receptor,
and administered by intravenous injection (see, for example,
Friden et al., Science 259:373-377 (1993) which is incorpo-
rated by reference). Furthermore, the subject protein A or
protein B can be stably linked to a polymer such as polyeth-
ylene glycol to obtain desirable properties of solubility, sta-
bility, half-life and other pharmaceutically advantageous
properties. [See, for example, Davis et al., Enzyme Eng.
4:169-73 (1978); Buruham, Am. J. Hosp. Pharm. 51:210-218
(1994) which are incorporated by reference].

[0192] The compositions are usually employed in the form
of pharmaceutical preparations. Such preparations are made
in a manner well known in the pharmaceutical art. See, e.g.
Remington Pharmaceutical Science, 18th Ed., Merck Pub-
lishing Co. Eastern PA, (1990). One preferred preparation
utilizes a vehicle of physiological saline solution, but it is
contemplated that other pharmaceutically acceptable carriers
such as physiological concentrations of other non-toxic salts,
five percent aqueous glucose solution, sterile water or the like
may also be used. It may also be desirable that a suitable
buffer be present in the composition. Such solutions can, if
desired, be lyophilized and stored in a sterile ampoule ready
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for reconstitution by the addition of sterile water for ready
injection. The primary solvent can be aqueous or alternatively
non-aqueous. The subject colon tumor antigens, fragments or
variants thereof can also be incorporated into a solid or semi-
solid biologically compatible matrix which can be implanted
into tissues requiring treatment.

[0193] Thecarrier can also contain other pharmaceutically-
acceptable excipients for modifying or maintaining the pH,
osmolarity, viscosity, clarity, color, sterility, stability, rate of
dissolution, or odor of the formulation. Similarly, the carrier
may contain still other pharmaceutically-acceptable excipi-
ents for modifying or maintaining release or absorption or
penetration across the blood-brain barrier. Such excipients
are those substances usually and customarily employed to
formulate dosages for parental administration in either unit
dosage or multi-dose form or for direct infusion into the
cerebrospinal fluid by continuous or periodic infusion.
[0194] Dose administration can be repeated depending
upon the pharmacokinetic parameters of the dosage formula-
tion and the route of administration used.

[0195] It is also contemplated that certain formulations
containing the subject antibody or nucleic acid antagonists
are to be administered orally. Such formulations are prefer-
ably encapsulated and formulated with suitable carriers in
solid dosage forms. Some examples of suitable carriers,
excipients, and diluents include lactose, dextrose, sucrose,
sorbitol, mannitol, starches, gum acacia, calcium phosphate,
alginates, calcium silicate, microcrystalline cellulose, poly-
vinylpyrrolidone, cellulose, gelatin, syrup, methyl cellulose,
methyl- and propylhydroxybenzoates, talc, magnesium,
stearate, water, mineral oil, and the like. The formulations can
additionally include lubricating agents, wetting agents, emul-
sifying and suspending agents, preserving agents, sweetening
agents or flavoring agents. The compositions may be formu-
lated so as to provide rapid, sustained, or delayed release of
the active ingredients after administration to the patient by
employing procedures well known in the art. The formula-
tions can also contain substances that diminish proteolytic
degradation and promote absorption such as, for example,
surface active agents.

[0196] The specific dose is calculated according to the
approximate body weight or body surface area of the patient
or the volume of body space to be occupied. The dose will
also be calculated dependent upon the particular route of
administration selected. Further refinement of the calcula-
tions necessary to determine the appropriate dosage for treat-
ment is routinely made by those of ordinary skill in the art.
Such calculations can be made without undue experimenta-
tion by one skilled in the art in light of the activity disclosed
herein in assay preparations of target cells. Exact dosages are
determined in conjunction with standard dose-response stud-
ies. It will be understood that the amount of the composition
actually administered will be determined by a practitioner, in
the light of the relevant circumstances including the condition
or conditions to be treated, the choice of composition to be
administered, the age, weight, and response of the individual
patient, the severity of the patient’s symptoms, and the chosen
route of administration.

[0197] In one embodiment of this invention, the protein
may be therapeutically administered by implanting into
patients vectors or cells capable of producing a biologically-
active form of the protein or a precursor of protein, i.e., a
molecule that can be readily converted to a biological-active
form of the protein by the body. In one approach, cells that
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secrete the protein may be encapsulated into semipermeable
membranes for implantation into a patient. The cells can be
cells that normally express the protein or a precursor thereof
or the cells can be transformed to express the protein or a
precursor thereof. It is preferred that the cell be of human
origin and that the protein be a human protein when the
patient is human. However, it is anticipated that non-human
primate homologues of the protein discussed infra may also
be effective.

[0198] Detection of Subject Colon Proteins or Nucleic
Acids
[0199] Ina number of circumstances it would be desirable

to determine the levels of protein or corresponding mRNA in
a patient. Evidence disclosed infra suggests the subject colon
proteins may be expressed at different levels during some
diseases, e.g., cancers, provides the basis for the conclusion
that the presence of these proteins serves a normal physiologi-
cal function related to cell growth and survival. Endog-
enously produced protein according to the invention may also
play a role in certain disease conditions.

[0200] The term “detection” as used herein in the context of
detecting the presence of protein in a patient is intended to
include the determining of the amount of protein or the ability
to express an amount of protein in a patient, the estimation of
prognosis in terms of probable outcome of a disease and
prospect for recovery, the monitoring of the protein levels
over a period of time as a measure of status of the condition,
and the monitoring of protein levels for determining a pre-
ferred therapeutic regimen for the patient, e.g. one with colon
cancer.

[0201] To detect the presence of a colon protein according
to the invention in a patient, a sample is obtained from the
patient. The sample can be a tissue biopsy sample or a sample
of blood, plasma, serum, CSF, urine or the like. It has been
found that the subject proteins are expressed at high levels in
some cancers. Samples for detecting protein can be taken
from colon tissues. When assessing peripheral levels of pro-
tein, it is preferred that the sample be a sample of blood,
plasma or serum. When assessing the levels of protein in the
central nervous system a preferred sample is a sample
obtained from cerebrospinal fluid or neural tissue. The
sample may be collected by various techniques known per se
in the art, including non-invasive techniques, or may be
obtained from sample collections.

[0202] In some instances, it is desirable to determine
whether the gene is intact in the patient or in a tissue or cell
line within the patient. By an intact gene, it is meant that there
are no alterations in the gene such as point mutations, dele-
tions, insertions, chromosomal breakage, chromosomal rear-
rangements and the like wherein such alteration might alter
production of the corresponding protein or alter its biological
activity, stability or the like to lead to disease processes. Thus,
in one embodiment of the present invention a method is
provided for detecting and characterizing any alterations in
the gene. The method comprises providing an oligonucle-
otide that contains the gene, genomic DNA or a fragment
thereof or a derivative thereof. By a derivative of an oligo-
nucleotide, it is meant that the derived oligonucleotide is
substantially the same as the sequence from which it is
derived in that the derived sequence has sufficient sequence
complementarily to the sequence from which it is derived to
hybridize specifically to the gene. The derived nucleotide
sequence is not necessarily physically derived from the nucle-
otide sequence, but may be generated in any manner includ-
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ing for example, chemical synthesis or DNA replication or
reverse transcription or transcription.

[0203] Typically, patient genomic DNA is isolated from a
cell sample from the patient and digested with one or more
restriction endonucleases such as, for example, Taql and Alul.
Using the Southern blot protocol, which is well known in the
art, this assay determines whether a patient or a particular
tissue in a patient has an intact colon gene according to the
invention or a gene abnormality.

[0204] Hybridization to a gene would involve denaturing
the chromosomal DNA to obtain a single-stranded DNA;
contacting the single-stranded DNA with a gene probe asso-
ciated with the gene sequence; and identifying the hybridized
DNA-probe to detect chromosomal DNA containing at least
a portion of a gene.

[0205] Theterm “probe” as used herein refers to a structure
comprised of a polynucleotide that forms a hybrid structure
with a target sequence, due to complementarily of probe
sequence with a sequence in the target region. Oligomers
suitable for use as probes may contain a minimum of about
8-12 contiguous nucleotides which are complementary to the
targeted sequence and preferably a minimum of about 20.

[0206] A gene according to the present invention can be
DNA or RNA oligonucleotides and can be made by any
method known in the art such as, for example, excision,
transcription or chemical synthesis. Probes may be labeled
with any detectable label known in the art such as, for
example, radioactive or fluorescent labels or enzymatic
marker. Labeling of the probe can be accomplished by any
method known in the art such as by PCR, random priming,
end labeling, nick translation or the like. One skilled in the art
will also recognize that other methods not employing a
labeled probe can be used to determine the hybridization.
Examples of methods that can be used for detecting hybrid-
ization include Southern blotting, fluorescence in situ hybrid-
ization, and single-strand conformation polymorphism with
PCR amplification.

[0207] Hybridization is typically carried out at 25°-45° C.,
more preferably at 32°-40° C. and more preferably at 37°-38°
C. The time required for hybridization is from about 0.25 to
about 96 hours, more preferably from about one to about 72
hours, and most preferably from about 4 to about 24 hours.

[0208] Gene abnormalities can also be detected by using
the PCR method and primers that flank or lie within the gene.
The PCR method is well known in the art. Briefly, this method
is performed using two oligonucleotide primers which are
capable of hybridizing to the nucleic acid sequences flanking
a target sequence that lies within a gene and amplifying the
target sequence. The terms “oligonucleotide primer” as used
herein refers to a short strand of DNA or RNA ranging in
length from about 8 to about 30 bases. The upstream and
downstream primers are typically from about 20 to about 30
base pairs in length and hybridize to the flanking regions for
replication of the nucleotide sequence. The polymerization is
catalyzed by a DNA-polymerase in the presence of deoxy-
nucleotide triphosphates or nucleotide analogs to produce
double-stranded DNA molecules. The double strands are then
separated by any denaturing method including physical,
chemical or enzymatic. Commonly, a method of physical
denaturation is used involving heating the nucleic acid, typi-
cally to temperatures from about 80° C. to 105° C. for times
ranging from about 1 to about 10 minutes. The process is
repeated for the desired number of cycles.
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[0209] The primers are selected to be substantially comple-
mentary to the strand of DNA being amplified. Therefore, the
primers need not reflect the exact sequence of the template,
but must be sufficiently complementary to selectively hybrid-
ize with the strand being amplified.

[0210] After PCR amplification, the DNA sequence com-
prising the gene or a fragment thereof is then directly
sequenced and analyzed by comparison of the sequence with
the sequences disclosed herein to identify alterations which
might change activity or expression levels or the like.

[0211] In another embodiment, a method for detecting a
tumor protein according to the invention is provided based
upon an analysis of tissue expressing the gene. Certain tissues
such as colon tissues have been found to overexpress the
subject gene. The method comprises hybridizing a polynucle-
otide to mRNA from a sample of tissue that normally
expresses the gene. The sample is obtained from a patient
suspected of having an abnormality in the gene.

[0212] To detect the presence of mRNA encoding the pro-
tein, a sample is obtained from a patient. The sample can be
from blood or from a tissue biopsy sample. The sample may
be treated to extract the nucleic acids contained therein. The
resulting nucleic acid from the sample is subjected to gel
electrophoresis or other size separation techniques.

[0213] The mRNA of the sample is contacted with a DNA
sequence serving as a probe to form hybrid duplexes. The use
of labeled probes as discussed above allows detection of the
resulting duplex.

[0214] When using the cDNA encoding the protein or a
derivative of the cDNA as a probe, high stringency conditions
can be used in order to prevent false positives, that is, the
hybridization and apparent detection of the gene nucleotide
sequence when in fact an intact and functioning gene is not
present. When using sequences derived from the gene cDNA,
less stringent conditions could be used, however, this would
be a less preferred approach because of the likelihood of false
positives. The stringency of hybridization is determined by a
number of factors during hybridization and during the wash-
ing procedure, including temperature, ionic strength, length
of time and concentration of formamide. These factors are
outlined in, for example, Sambrook et al. [Sambrook et al.
(1989), supra].

[0215] Inorderto increase the sensitivity of the detection in
a sample of mRNA encoding the protein A or protein B, the
technique of reverse transcription/polymerization chain reac-
tion (RT/PCR) can be used to amplify cDNA transcribed from
mRNA encoding the colon tumor antigen. The method of
RT/PCR is well known in the art, and can be performed as
follows. Total cellular RNA is isolated by, for example, the
standard guanidium isothiocyanate method and the total RNA
is reverse transcribed. The reverse transcription method
involves synthesis of DNA on a template of RNA using a
reverse transcriptase enzyme and a 3' end primer. Typically,
the primer contains an oligo(dT) sequence. The cDNA thus
produced is then amplified using the PCR method and gene A
or gene B specific primers. [Belyavsky et al., Nucl. Acid Res.
17:2919-2932 (1989); Krug and Berger, Methods in Enzy-
mology, 152:316-325, Academic Press, NY (1987) which are
incorporated by reference].

[0216] Thepolymerase chain reaction method is performed
as described above using two oligonucleotide primers that are
substantially complementary to the two flanking regions of
the DNA segment to be amplified. Following amplification,
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the PCR product is then electrophoresed and detected by
ethidium bromide staining or by phosphoimaging.

[0217] The present invention further provides for methods
to detect the presence of the protein in a sample obtained from
a patient. Any method known in the art for detecting proteins
can be used. Such methods include, but are not limited to
immunodiffusion, immunoelectrophoresis, immunochemi-
cal methods, binder-ligand assays, immunohistochemical
techniques, agglutination and complement assays. [Basic and
Clinical Immunology, 217-262, Sites and Terr, eds., Appleton
& Lange, Norwalk, Conn., (1991), which is incorporated by
reference]. Preferred are binder-ligand immunoassay meth-
ods including reacting antibodies with an epitope or epitopes
of'the colon tumor antigen protein and competitively displac-
ing a labeled colon antigen according to the invention or
derivative thereof.

[0218] As used herein, a derivative of the subject colon
tumor antigen is intended to include a polypeptide in which
certain amino acids have been deleted or replaced or changed
to modified or unusual amino acids wherein the derivative is
biologically equivalent to gene and wherein the polypeptide
derivative cross-reacts with antibodies raised against the pro-
tein. By cross-reaction it is meant that an antibody reacts with
an antigen other than the one that induced its formation.
[0219] Numerous competitive and non-competitive protein
binding immunoassays are well known in the art. Antibodies
employed in such assays may be unlabeled, for example as
used in agglutination tests, or labeled for use in a wide variety
of assay methods. Labels that can be used include radionu-
clides, enzymes, fluorescent tags, chemiluminescers, enzyme
substrates or co-factors, enzyme inhibitors, particles, dyes
and the like for use in radioimmunoassay (RIA), enzyme
immunoassays, e.g., enzyme-linked immunosorbent assay
(ELISA), fluorescent immunoassays and the like.

[0220] A further aspect of this invention relates to a method
for selecting, identifying, screening, characterizing or opti-
mizing biologically active compounds, comprising a deter-
mination of whether a candidate compound binds, preferably
selectively, a target molecule as disclosed above. Such target
molecules include nucleic acid sequences, polypeptides and
fragments thereof, typically colon-specific antigens, even
more preferably extracellular portions thereof. Binding may
be assessed in vitro or in vivo, typically in vitro, in cell based
or accellular systems. Typically, the target molecule is con-
tacted with the candidate compound in any appropriate
device, and the formation of a complex is determined. The
target molecule and/or the candidate compound may be
immobilized on a support. The compounds identified or
selected represent drug candidates or leads for treating cancer
diseases, particularly colon cancer.

[0221] While the invention has been described supra,
including preferred embodiments, the following examples
are provided to further illustrate the invention.

EXAMPLE
Tissue Sources

[0222] Appropriate patient samples were obtained with rel-
evant clinical parameters, and patient consent. Histological
assessment was performed on all samples and diagnosis by
pathology confirmed the presence and/or absence of malig-
nancy within each sample. Clinical data generally included
patient history, physiopathology, and parameters relating to
colon cancer physiology. The research specimens were
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divided into two groups; early-stage CRC (Dukes’ stage A or
B) and late-stage CRC (Dukes’ stage C or D). Eight matched
sets containing normal and malignant samples were obtained
for each group, resulting in a total of 32 specimens. Two
matched pairs from each group were used for the construction
of DATAS™ libraries, the remaining samples were used for
expression profiling studies by RT-PCR.

Quality Assessment of Tissue Samples

[0223] Six patient samples were purchased from Integrated
Laboratory Services (ILS-Bio). Each patient sample contains
a matched pair of normal colon tissue and colon tumor that
were obtained during surgery. RNA was isolated from each
sample using Trizol and was inspected for quality control
following isolation using an Agilent 2100 analyzer. One of
the late stage samples was degraded, and this sample was
removed from consideration and the analysis was performed
with the two remaining samples. To maintain continuity
between the comparisons of the early and late stage samples,
two samples were used to construct the early-stage analysis.
The samples were subjected to a patented process, DATAS™
(U.S. Pat. No. 6,251,590), that uses molecular biology tech-
niques to provide information on a alternative RNA Splicing
deregulations associated with diseases, colon cancer in this
case. Two DATAS™ libraries were constructed, one from the
early stage samples, and one from the late stage samples.
[0224] The selection of the two samples was based on
gqPCR analysis with markers for CRC that were identified in
the literature (table 1). As part of this analysis we examined
these markers using both end point RT-PCR and qPCR on the
tissue RNA samples. Samples 7140 and 1400 were selected
based on their qPCR results for marker CGM2 (see FIG. 1).
This gene is a member of the carcinoembryonic antigen fam-
ily and has been shown to be down-regulated at an early stage
in the progression colorectal cancer. The qPCR data for this
marker displayed an appropriate trend with the late-stage
samples showing a greater extent of down-regulation relative
to the early stage. The qPCR data for early-stage sample,
#1481, resembled the late-stage samples and was not
included in the DATAS™ library construction to maximize
the differences between the early- and late-stage libraries
(data not shown).

[0225] A comparison of the qPCR data for each of the late-
and early-stage samples used in constructing the DATAS™
libraries against this panel of markers is presented in FIG. 1

Generation of the DATAS™ [ ibrary

[0226] Samples were selected based on their expression of
tissue markers (normal vs. tumor). Total RNA of 100 ug of
each sample was used to construct the DATAS™ libraries as
previously disclosed in U.S. Pat. No. 6,251,590, the disclo-
sure of which is incorporated by reference in its entirety.
Briefly, total RNA was isolated from the normal and tumor
selected samples and mRNA was subsequently purified from
the total RNA for each sample. Synthesis of cDNA was per-
formed using a biotinylated oligo (dT) primer. The biotiny-
lated cDNA was hybridized with the mRNA of the opposite
sample to form heteroduplexes between the cDNA and the
mRNA. For example, the biotinylated cDNA of the normal
colon sample was hybridized with colon tumor mRNA. Simi-
larly, colon tumor biotinylated cDNA was hybridized with
colon normal RNA to generate the second DATAS™ library.
Streptavidin coated beads were used to purify the complexes
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by binding the biotin present on the cDNA. The heterodu-
plexes were digested with RNAse H to degrade the RNA that
was complementary to the cDNA. All mRNA sequences that
were different from the cDNA remained intact. These single
stranded RNA fragments or “loops” were subsequently
amplified with degenerate primers and cloned into either
pGEM-T or pCR II TOPO vector (Invitrogen) to produce the
DATAS™ library.

Clone Sequencing and Bioinformatics Analysis:

[0227] E. coli was transformed with the DATAS™ library
forthe isolation of individual clones using standard molecular
biology techniques. From these libraries, 9,600 individual
clones were isolated and sequenced using an automated
Applied Biosystems 3100 sequencer. The nucleotide
sequences that were obtained were submitted to ExonHit’s
proprietary bioinformatics pipeline for analysis. As the
DATAS™ library is prepared with PCR amplified DNA,
many copies of the same sequence are present in the clones
isolated from the libraries. Therefore it is important to reduce
the redundancy of'the clones to identify the number of unique,
nonrepeating sequences that are isolated. From this large set
of DATAS™ fragments, 1709 unique, nonredundant
sequences were identified and each DATAS™ fragment was
annotated with a candidate gene.
[0228] The annotation was performed by aligning the
DATAS™ fragment to the human genome sequenceusing
proprietary annotation algorithnis. Each DATAS™ fragment
sequence was annotated with a corresponding gene that over-
lapped the genomic sequence containing the DATAST frag-
ment. 1467 genes were annotated with either the Refseq
accession number, or a hypothetical gene prediction from
different algorithms, for example, Genscan, Twinscan, or
Fgenesh++, while 242 DATAS™ fragments that matched the
genome had no identified overlapping gene. Identified genes
were either matched to the sequence of the DATAS™ frag-
ment (in case of exon to fragment match), or overlapped with
the DATAS™ fragment (in case of intron to fragment match),
and the full length sequence of the gene was identified. These
sequences were further analyzed to detect all potential
secreted and membrane spanning proteins. Membrane and
secreted proteins were predicted through the use of different
algorithms commercially available. For example, TMHMM
and SignalP (CBS) were used to identify membrane-spanning
domains and signal peptide sequences, respectively, present
within the amino acid sequence of the candidate gene.
DATAS™ fragments were located within the sequence in an
attempt to determine whether the spliced event affected intra-
cellular or extracelullar domains for the transmembrane pro-
teins. Genes associated with the sequence were ranked in
order to maximize the identification of successful diagnostic
and therapeutic targets. The highest priority genes had char-
acteristics where the gene was a known or predicted mem-
brane secreted protein, the function of the gene was known,
and the DATAS™ fragment mapped to an intron. In addition,
DATAS™ fragments mapping to the extracellular domain of
the protein, indicating that the DATAS™ fragment would be
presented outside the cell, and secreted proteins were consid-
ered the most viable candidates.
[0229] Based on the bioinformatic analysis, clones were
prioritized in three groups:
[0230] A) Genes encoding known secreted proteins with
DATAS™ fragments located in introns in the secreted
proteins.
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[0231] B) Genes encoding known and predicted secreted
proteins with DATAS™ fragments matching an exon
and the neighboring intron, indicating an exon exten-
sion.

[0232] C) Genes encoding known secreted proteins with
DATAS™ fragments matching known exons.

Fragments were annotated for the gene name, whether the
gene had a positive signal for a transmembrane region or a
signal secretory sequence, and the type of event that was
identified; a novel event that matched a portion of an intron, or
a fragment that matched an exon and overlapped with the
neighboring intron, suggesting an exon extension. Seventy-
three (73) events were found to be completely novel events,
and fifty (50) events suggested an exon extension. Reference
genes were captured as known gene sequence (SEQ ID NOS.
45, 50, 60, 63, 68, 74, 80, 86, 92, 93, and 95), with the
corresponding known protein sequence (SEQ ID NOS. 46,
51,61,64,75,81,87,and 94). This information was used later
in the process to identify novel exons, exon extensions, and
novel epitopes in the protein structure.

[0233] In addition to the candidates identified through
DATAS™ experimental methods, a set of candidate genes
were examined for novel, alternatively spliced isoforms that
would be synthesized in pathological conditions. Potential
splice events were first identified through a proprietary bio-
informatic method that uses public and private Expressed
Sequence Tags (EST’s), and aligns them to the gene of inter-
est, looking for differences that would indicate an alterna-
tively spliced isoform exists. Oligonucleotide primers were
designed to this event and the subsequent amplicon produced
was sequenced to verify the structure of the RNA. The “bio-
informatically derived sequence” entries are SEQ ID NOS.
73, 79, 85, and 91. In addition, multiple sets of oligonucle-
otides were designed to capture novel events that were not
indicated through the bioinformatics process. These poten-
tially novel isoforms were treated similarly as the experimen-
tally identified isoforms below.

Expression Monitoring:

[0234] A valid target for colon cancer requires that its
expression be differentially expressed in tumor sample com-
pared to the normal tissue. Assessment of the expression
profile for each prioritized sequence was performed by RT-
PCR, a procedure well known in the art. A protocol known as
touchdown PCR was used, described in the user’s manual for
the GeneAmp PCR system 9700, Applied Biosystems.
Briefly, PCR primers were designed to the DATAS™ frag-
ment, or the bioinformatically identified event, and used for
end point RT-PCR analysis. Each RT reaction contained 5 ug
of total RNA and was performed in a 100 ul volume using
Archive RT Kit (Applied Biosystems). The RT reactions were
diluted 1:50 with water and 4 ul of the diluted stock was used
in a 50 ul PCR reaction consisting of one cycle at 94° C. for 3
min, 5 cycles at 94° C. for 30 seconds, 60° C. for 30 seconds
and 72° C. for 45 seconds, with each cycle reducing the
annealing temperature by 0.5 degree. This was followed by 30
cycles at 94° C. for 30 seconds, 55° C. for 30 seconds, and 72°
C. for 45 seconds. 15 ul was removed from each reaction for
analysis and the reactions were allowed to proceed for an
additional 10 cycles. This produced reactions for analysis at
30 and 40 cycles, and allowed the detection of differences in
expression where the 40 cycle reactions had saturated. Total
RNA was used for all reactions. Expression profiles were
generated using matched samples for early stage tumors (8
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normal and 8 tumor) and late stage tumors (8 normal and 8
tumor). Profiles that showed a differential expression
between normal and tumor are summarized in Table 2. An
example of the generated expression profiles is illustrated in
FIG. 2, where the differential expression of the novel event is
clearly upregulated in tumor samples when compared to the
matched control sample. The score for this clone, SEQ ID
NO: 28, with the early stage samples is 8.0, while the score for
the late stage samples is 3.3. The score reflects the differential
expression of this event in tumor samples versus the matching
normal colon tissue from the same patient. The early stage set
contains samples obtained from patients with confirmed
Dukes’ A or B stage cancer, and the late stage set contains
samples from patients with confirmed Dukes’ C. or D stage
cancers. The values are reported where the whole number
indicates the number of samples that showed an up regulation
in the tumor, and the tenths decimal indicates how many
samples showed a down regulation with respect to the tumor
(i.e.3.3 would indicate three samples show an upregulation of
the splice event in tumor compared to the matched control,
and three samples showed a down regulation in tumor com-
pared to matched controls, while an 8.0 indicates eight (8)
samples show an upregulation of the splice event in tumor
compared to the matched control, and no (zero) samples
showed a down regulation in tumor compared to matched
controls. Forty four fragments isolated from DATAS™ were
found to be differentially expressed in colon tumor samples as
compared to normal colon tissue. These sequences are pre-
sented in SEQ ID NOS. 1-44. Bioinformatically derived
sequence information were either differentially expressed or
novel coding sequence was identified to be expressed in
tumors (see below).

In addition, while performing these expression profile assays,
we identified that SEQ ID NO: 74 (transcobalamin I), corre-
sponding to the wild-type isoform of SEQ ID NO: 73 was
differentially expressed between tumor and normal colon
tissues with a score of 6.0 for early and 8.0 for late samples
(FIG. 2B).

Verification of RNA Structure:

[0235] DATAS™ jdentifies sequences that are altered
between the experimental samples. However, the exact
sequence of the junctions or borders that the DATAS™ frag-
ment represents sometimes needs to be further characterized.
The DATAS™ fragment was used, however, to design experi-
ments that refine the sequence of splice event, provide the
exact splice sites used, and the sequence of the coding region
was identified experimentally. Primers were designed to
amplify a region of the gene larger than the proposed
DATAS™ fragment sequence. A similar approach was used
for the bioinformatically derived gene set to identify the
splice event and its junctions.

[0236] These amplicons were subsequently cloned and
sequenced for the identification of the exact junctions of all
exons and introns in order to identify the splice sites. This
required partial cloning of the isoforms from an identified
sample to verify the primary structure (sequence) of the iso-
forms. RNA samples obtained from three individuals were
used as the starting material for RT-PCR amplifications. Each
reaction was run in duplicate and the products from each
reaction were sub-cloned and sequenced. A consensus
sequence was obtained by combining the sequencing results
from the six separate reactions. Four samples (2 normal, 2
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early tumor) were used for the verification of the mRNA
structure of the prioritized genes.

[0237] The confirmed structure and sequence of the clones
are found in SEQIDNOS. 52,56, 62,73, 79,85, and 91. Once
the event was identified, the novel nucleic acid sequence that
was captured in the amplicons was translated to generate the
novel protein sequence of the isoform. The novel gene
(nucleic acid) sequences are listed in SEQ ID NOS. 47, 53,
57,65, 70,76, 82, 88, and 96. These novel protein sequences
are listed in SEQ ID NOS. 48, 54, 58, 66, 71, 77, 83, 89, and
97. Comparisons of the novel protein isoform with the known
proteins structure (see above) generated significant differ-
ences in amino acid content. This difference was chosen as
the target for antibody generation for the detection of the
novel protein isoform in tissue or serum. These novel epitopes
are listed in SEQ ID NOS. 49, 55, 59, 67, 72, 78, 84, 90, 98
and 99.

Isolation of Full-Length Clones of Isoforms:

[0238] Isolation of the full-length clones containing both
isoforms was accomplished utilizing the sequence informa-
tion and DNA fragments generated during the structure vali-
dation process. Several methods are applicable to isolation of
the full length clone. Where full sequence information regard-
ing the coding sequence is available, gene specific primers
were designed from the sequence and used to amplify the
coding sequence directly from the total RNA of the tissue
samples. An RT-PCR reaction was set up using these gene
specific primers. The RT reaction was performed as described
infra, using oligo dT to prime for cDNA. Second strand was
produced by standard methods to produce double stranded
c¢DNA. PCR amplification of the gene was accomplished
using gene specific primers. PCR consisted of30 cycles at 94°
C. for 30 seconds, 55° C. for 30 seconds, and 72° C. for 45
seconds. The reaction products were analyzed on 1% agarose
gels and the amplicons were ligated into prepared vectors
with A overhangs for amplicon cloning. 1 ul of the ligation
mixture was used to transform E. coli for cloning and isola-
tion of the amplicon. Once purified, the plasmid containing
the amplicon was sequenced on an ABI 3100 automated
sequencer.

[0239] Where limited sequence information was available,
3" and 5' RACE was utilized. Briefly, gene-specific oligo-
nucleotides were designed based on the DATAS™ fragment.
The oligonucleotides were used for extension using total
RNA from normal colon and colon tumor tissue following the
procedures of Sambrook et al (1989). The eluted cDNA was
converted to double strand plasmid DNA and used to trans-
form E. coli cells and the longest cDNA clone was subjected
to DNA sequencing. Full length clones were also obtained
using sequence specific primers and following the recom-
mended procedures for the First Choice® RLM_RACE kit
produced by Ambion, Inc. (Austin, Tex.) using either single
patient or pooled RNA samples. Additionally, 3' RACE was
performed when additional sequence information was
required for designing sequence-specific oligonucleotides.
The full-length clones produced in this manner were
sequenced in their entirety to verify their nucleic acid
sequence and composition.
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TABLE 1
Markers for CRC used to evaluate tissue samples
Gene Marker for: Reference
CGM2 normal colon; down Down-regulation of carcinoembryonic

regulated in colon
adenocarcinoma

antigen family member 2 expression is an
early event in colorectal tumorigenesis
Cancer Res. 57 (9), 1776-1784 (1997).

Oct. 16, 2008

TABLE 1-continued

Gene

Markers for CRC used to evaluate tissue samples

Marker for:

Reference

cMYC

Cyclin

D1

CEA

GCCr

EBAF

PRL3

early tumor

early tumor

metastasis, recurrent

tumor

detection of colon
cancer

detection of colon
cancer

metastasis

Identification of c-MYC as a target

of the APC pathway Science 1998 Sep 4;
281(5382): 1509-12

The APC tumor suppressor controls

entry into S-phase through its ability

to regulate the cyclinD/RB pathway.
Gastroenterology 2002 Sep; 123(3):
751-63

Differences in messenger RNA expression
of carcinoembryonic antigen in surgical
specimens of colorectal carcinoma.
Tumour Biol. 1992; 13(5-6): 330-7
Guanylyl cyclase C is a selective marker
for metastatic colorectal tumors in human
extraintestinal tissues. Proc Nat’l Acad.
Sci. USA 1996 Dec 10; 93(25): 14827-32
Distinct tumor specific expression of
TGFB4 (ebaf)*, a novel human gene of
the TGF-beta super-family Front Biosci.
1997 Jul 15; 2: a18-25

A phosphatase associated with metastasis
of colorectal cancer. Science 2001 Nov

9; 294(5545): 1343-6

TABLE 2

Expression Values for DATAS ™ fragments.

GenBank Score Score total

SEQ ID NO. NAME Accession Event type Early Late score
SEQIDNO. 1 EXH-DCTBO0155-01  NM_000609 DATAS ™ 1.7 08 115

fragment,

extension
SEQIDNO. 2 EXH-DCTB1031-01 ~ NM__000018 DATAS ™ 02 06 08

fragment,

extension
SEQID NO. 3 EXH-DCTB1047-01 ~ NM_000018 DATAS ™ 00 07 07

fragment,

Novel
SEQID NO. 4 EXH-DCTB1107-01  NM_015449 Novel 42 07 49
SEQIDNO. 5 EXH-DCTB1704-01  NM_ 024298 Novel 44 08 412
SEQID NO. 6 EXH-DCTB1734-01  XM__300663 Novel 44 1.7 511
SEQID NO. 7 EXH-DCTB1839-01 NM__ 000196 Extension 0.6 0.7 0.13
SEQID NO. 8 EXH-DCTB2178-01 NM__005482 Novel 1.0 6.0 7.0
SEQID NO. 9 EXH-DCTB2695-01 NM_001132 Novel 4.4 1.6 5.10
SEQID NO. 10 EXH-DCTC0602-01 XM_301613 Novel 25 0.8 2.13
SEQIDNO. 11 EXH-DCTC0638-01 NM__024407 Novel 34 0.6 3.10
SEQID NO. 12 EXH-DCTC0907-01 NM__004448 Novel 4.4 0.6 4.10
SEQID NO. 13 EXH-DCTC1082-01 NM__006707 Extension 2.6 0.8 2.14
SEQIDNO. 14  EXH-DCTC1227-01  NM_025125 Novel 70 05 15
SEQIDNO. 15 EXH-DCTC1257-01  NM_005532 Novel 70 7.0 140
SEQIDNO. 16 EXH-DCTC1743-01  NM_030652 Novel 34 08 312
SEQIDNO.17  EXH-DCTC2089-01  NM_ 032364 Extension 33 07 310
SEQIDNO. 18  EXH-DCTC2107-01  NM_015940 Extension 43 06 49
SEQIDNO.19  EXH-DCTC2167-01  NM_005514 Extension 24 07 211
SEQIDNO.20  EXH-DCTD0627-01  NM_004360 Extension 35 07 312
SEQIDNO.21  EXH-DCTD0660-01  NM_ 004360 Novel 71 03 74
SEQIDNO.22  EXH-DCTD0784-01 NM_003171 Extension 1.5 07 112
SEQIDNO.23  EXH-DCTDO0841-01 NM_006995 Novel 60 33 93
SEQIDNO.24  EXH-DCTDO0880-01 NM_021910 Novel 04 08 012
SEQID NO. 25 EXH-DCTD0991-01 NM__004990 Extension 5.1 0.7 5.8
SEQID NO. 26 EXH-DCTD1192-01 NM__ 018085 Extension 2.3 0.7 2.10
SEQID NO. 27 EXH-DCTD1519-01 NM__145169 Extension 5.1 0.8 5.9
SEQID NO. 28 EXH-DCTD1536-01 NM__ 004121 Novel 8.0 3.3 113
SEQIDNO.29 EXH-DCTD1650-01 NM_002414 Extension 07 00 07
SEQIDNO.30 EXH-DCTD1786-01  NM_002089 Extension 60 41 101
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TABLE 2-continued
Expression Values for DATAS ™ fragments.

GenBank Score Score total
SEQ ID NO. NAME Accession Event type Early Late score
SEQID NO. 31 EXH-DCTD1930-01 XM__ 049733 Novel 2.6 0.8 2.14
SEQ ID NO. 32 EXH-DCTD2188-01 NM__ 019074 Extension 6.1 0.1 6.2
SEQID NO. 33 EXH-DCTD2280-01 XM__ 305835 Novel 2.6 0.3 2.9
SEQID NO. 34 EXH-DCTD2285-01 NM__ 023068 Extension 1.7 0.1 1.8
SEQID NO. 35 EXH-DCTE0390-01 NM__ 014610 Extension 6.0 2.0 8.0
SEQ ID NO. 36 EXH-DCTE0424-01 NM__ 032806 Extension 3.0 0.6 3.6
SEQ ID NO. 37 EXH-DCTE0536-01 NM__138373 Novel 5.1 7.0 121
SEQIDNO. 38 EXH-DCTE0648-01 NM_ 001712 Novel 1.7 0.8 1.15
SEQIDNO. 39 EXH-DCTE1361-01 NM_ 014556 Novel 1.6 0.7 1.13
SEQIDNO. 40 EXH-DCTE1434-01 NM_005588 Novel 6.1 1.5 7.6
SEQIDNO. 41  EXH-DCTE1480-01  NM__005588 Extension 26 07 213
SEQIDNO. 42 EXH-DCTE1956-01  XM__290535 Extension 04 07 011
SEQID NO. 43 EXH-DCTE2152-01 NM__ 000958 Extension 0.6 0.6 0.12
SEQ ID NO. 44 EXH-DCTE2366-01 NM__ 000114 Extension 1.7 0.8 1.15
SEQID NO. 74 EXH-DCDA0001-01  NM_ 001062 Amplicon 6.0 8.0 14.0
SEQIDNO. 79  EXH-DCDA0015-01 NM_ 033049 Amplicon 30 05 35
SEQIDNO. 8  EXH-DCDA0020-01  NM_ 000358 Amplicon 53 8.0 133
SEQIDNO.91  EXH-DCDA0037-01 NM_ 002632 Amplicon 6.0 6.0 12.0

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 99

<210> SEQ ID NO 1
<211> LENGTH: 190

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

gatttttacc

gcacaacagc

gagatgaaag

tgggggttcc

cgaagctaaa gtggattcag gagtacctgg agaaagettt aaacaagtaa

caaaaaggac tttccgctag acccactcga ggaaaactaa aaccttgtga

ggcaaagacg tgggggaggg ggccttaacc atgaggacca ggtgtgtgtg

<210> SEQ ID NO 2
<211> LENGTH: 311

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

tecgggagggy
aggccetgag
agccaaaact
getttggett
gtcctgeccee

aagcceccetgt

aggaatgacg
ggctaaggag
ttagctecagt
ttgcacacgt
tcagtcctaa

C

<210> SEQ ID NO 3
<211> LENGTH: 224

<212> TYPE:

DNA

accactagac
acctggetat
tgcatacata

cecccagggtyg

gctceccecaa

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

tattagaggc tacagccacc

gtcctatttt gtgttggact

ttagtcccaa aggccacatt

acttgcaaca gccatctgcee

cccaaattca ctcactgggt

acttcccecte

tggttgctgg

cagtccacct

caggagccca

aatgccccecy

60

120

180

190

60

120

180

240

300

311
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-continued
attagaggct acagccacca cttcccctca ggccctgagg gctaaggagg cctggctatg 60
tcectattttg tgttggactt ggttgctgga gccaaaactt tagctcagtt gcatacatat 120
tagtcccaaa ggccacattc agtccacctg ctttggettt tgcacacgtce cccagggtga 180
cttgcaacag ccatctgcecce aggagcccag tcctgeccct geca 224
<210> SEQ ID NO 4
<211> LENGTH: 242
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
gggttgcagg tagggaggcc atggcgtccg gcagtaactg gctcteccggg gtgaatgtceg 60
tgctggtgat ggcctacggg agcctggtgt ttgtactgect atttattttt gtgaagaggce 120
aaatcatgcg ctttgcaatg aaatctcgaa ggggacctca tgtccctgtg ggacacaatg 180
cccccaagga cttgaaagag cagattgata ttccactcte cagggttcag gatatcaagt 240
at 242
<210> SEQ ID NO 5
<211> LENGTH: 401
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 5
ggtcgagagg gatgataacc acaacttccc tggcaactgc agtgtccgac aatttagaag 60
ggaccatcct tggecggcecttce tctgaatata ctgagtttgg ttgctaaagg actcatagcet 120
tagcaaccat agcccttcaa ggcttttcat ggctgtggcg ggccccatta ggtaccaaaa 180
gaagaagaac cccattgtca gtgaactgta ccacccagcc cacccacctt cctaccctac 240
aggcacccte tgggccacce tcecttgetg ccctagcaag tctgacagec agagggccat 300
tgcctggeca ggatccctte cttagcatce ggggetggga cactagcagg cgtcgggagg 360
gggcctgget gagcetgecatg tcectgteccece accctcacca a 401
<210> SEQ ID NO 6
<211> LENGTH: 371
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6
ggattggagg gccttgtttt cccagtaatc cacccaccgce cacttcaaga agaaatgata 60
tgaagaagtg ccggttctce ctccectett ccgcactgtce ccgtgatgat gacgectceca 120
gagaggacga taatctgggt tcctgggaga gatggcttgg tcactattcc cacccttgec 180
tcgaccactt gtctcaatgt caccacctca cgccctgtte caggtggetg agtccgaatce 240
cagtaaccac cacctcgttt tggttaatct caggctecggg tgttgtageca acattggaaa 300
tgggaggggt ttacgaagtg aacatgaggt caggtgcctg aattcaacag tctacccatt 360
ccccttgeca a 371

<210> SEQ ID NO 7

<211> LENGTH: 273

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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-continued
<400> SEQUENCE: 7
ggtcatggtt ttggttgggg gtgtagtttt ggctgcagac ctggegeggyg ttaaacagtce 60
ctaattgget ttggctecece tagctgatec cactctgacce ttgccactec ttcecccagag 120
tcagtgagaa acgtgggtca gtgggaaaag cgcaagcaat tgctgctggce caacctgect 180
caagagctge tgcaggcecta cggcaaggac tacatcgage ttgcatggge agttcctgea 240
ctcgctacge ctggccatgt ccgacctacce atc 273
<210> SEQ ID NO 8
<211> LENGTH: 312
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 8
gattttgacc cggagaaccc cacgaaatca tgcaaatcaa gaggttccaa tcttegtgtt 60
cactttaaga acactcgtga aactgctcag gccatcaagg gtatgcatat acgaaaagcc 120
acgaagtatc tgaaagatgt cactttacag aaacagtgtg taccattcecg acgttacaat 180

ggtggagttg gcaggtgtgc gcaggccaag caatggggct ggacacaagg tcggtggecc 240

aaaaagagtyg ctgaattttt gctgeacatg cttaaaaacyg cagagagtaa tgctgaactt 300

aagggtcaac ct 312

<210> SEQ ID NO 9

<211> LENGTH: 499

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: modified _base

<222> LOCATION: (426) .. (426)

<223> OTHER INFORMATION: a, ¢, t, g, unknown or other

<400> SEQUENCE: 9

ggcatgcaag cttgagtatt ctatagtgtc acctatatac caggcggatg cagaaggggg 60
gacttccecet gggatgacga ggatttcecge agtctggece ttttggggge aggcgttgece 120
atgggatttt tctacctcta ttttcgagat cctggaagag aaatcacgtg gaagcacttt 180
gtacagtatt acctggccag agatctggtg gaccggcetgg aagtcgtgaa caaacaatct 240
gtgcgtgtta ttcctgecce tgggacctet tctgaaacgt agetgggtge gaagaatcaa 300
attggaaatt atggaatttg tgaatttcct gaagaatccc aagcagtatc aggacttagg 360
agcaaaaatt ccaaagggag ccatgctcac tggtcctcct ggtaccggca agacccttet 420
tgccanagca actgcagggg aggccactgce gcccttcatc actgtgaacg ggtctgagtt 480
cctggaaatg tttattggce 499

<210> SEQ ID NO 10

<211> LENGTH: 492

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

tacgtgcagg ggccatcatc ggaagggcct gaggaggagg acggagaagg cttctectte 60

aaatacagcc cecgggaagcet gaggggaaac cagtacaaga agatgatgac caaagaggag 120

ctggaggagg agcagagaac tgaagaataa cgaagttatc cttagcegtece tectaaagge 180
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-continued
ttttecctttt ggcatcttaa aagcttgaga gataaaacgg aaaccccaga gaggagtctg 240
ggcaggctce cagggtgcat gctgcctcecca taaatctget gagctctaga ccctcaatca 300
ggacttgtce cttggctage aggatcctgg gaacaccttt ggeccctgecce tgtgtagaga 360
tgttcatgtc tgttcctgtg ggtcactttg ttaagctgaa gagttttaag aggtagagcet 420
cagaccctgg actgggattt ttcttaccac tcaaacttgc tatccacaca cccttcatte 480
aataacgctt ct 492
<210> SEQ ID NO 11
<211> LENGTH: 458
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 11
tgaaggcagg gaggagcacg gtccccaagg agggaggagc gcagtcccca gacagggagce 60

acagtccgca gggagggagg agcegeggtece ccagggaggg aggagctcag tctgcaagga 120

gggaggagta cagtccacac tcgcaacttg ccccattggt ctgcactgca ggggaagacg 180
ccaggggcat gggcagagct cctgacccca ggatggacct ctcetgtgetg tcaagtcaca 240
gggaggccca ggetgeecte tecactgece ceggggtgac ctgaaccgtyg cagaacgetg 300
aacaaatcaa cgccctttcee agggaagcgg aatccaaagt cagagectgt tcectccactt 360
ttgagaggca ccaggatgtg cctctegett geccaaacce ccagactegg gactcaggge 420
tgggctctet gecgcatgage taatgccgca cgcagcac 458

<210> SEQ ID NO 12

<211> LENGTH: 453

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12

gatgaagggg ggcagcgagg gggattgcca gggacttgge aggatggega gatgcagtag 60
ggtgtgctat ctggtaaaat atccctggag agggctcage gctcagacct gaacagcaac 120
agagtggcag aaaaggggcce tgggggacac tggggecctt cagactatga aaaggttcta 180

aggaggtctyg tgttggtgge tgtgactgtg getgtgetag ggtggtgage cctgtggget 240

caggcgtcag actacctgga ttcagaccca gctcctgett ccaactttgg ttttttatte 300
ctaaaatggg tattgtaata atacctacct tgctggggtg tggcaagaat gaaattaaac 360
agggcttgge acagtgaagc acgggaaagg ctttctacag agcagtgact gttgttacte 420
gctgttacac cttaggtaat gcgttttecct cte 453

<210> SEQ ID NO 13

<211> LENGTH: 482

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 13

tgggcaggcet gataaaatgg ggattgaatg tgaaatacaa atgttctgtt gtcagtetga 60
ggacccaata cccattgttyg ggagacaaag tcacattgtt ctteeccctg tctacgtcat 120
ccegacacac teccacatac caccctacat tttgteccac gtecacctece cagtaatgtt 180

tcectgetty gaaaccctga gaagecacca cactcttect tgtaaatcte ttetcagagt 240
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-continued

gaggcaccte ctggggaget tttetatggg ttacagtttt cagatcagaa acgcagagcet 300

tcgggtgage catctetgga tccagagtca cctecactgg ggtgeggtgg gggagagagy 360

aagcatgagt tactgaagac gaaatctggg ctggagcaag aggtcgaccc tcccactgca 420
gactggttce gggtaggatc cggccagtece cactatccca cagccatgta ccttctccag 480
gg 482

<210> SEQ ID NO 14

<211> LENGTH: 124

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14

gggagagtcc ttgtatgcca tagtattgtg caagcaaaat gagctaagaa tacggataaa 60
ggtatgtgaa tgagaacaag ttatgatgac cccaggaaaa cccttctccg ggttacctge 120
ataa 124

<210> SEQ ID NO 15

<211> LENGTH: 483

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 15

gcggcecgagg tcagettcac attctcagga actctcectte tttgggtetyg getgaagttg 60
aggatctett actctctagg ccacggaatt aacccgagca ggcatggagg cctcetgetet 120
cacctcatca gcagtgacca gtgtggccaa agtggtcagg gtggectetg getcetgeegt 180
agttttgecce ctggccagga ttgctacagt tgtgattgga ggagttgtgg ccatggegge 240
tgtgcccatg gtgctcagtg ccatgggctt cactgeggeg ggaatcgect cgtcectcecat 300
agcagecaag atgatgtceg tggeggecat tgccaatggg ggtggagttg cctegggeag 360
ccttgtgget actctgcagt cactgggage aactggacte tecggattga ccaagttcat 420
cctgggetee attgggtetg ccattgegge tgtcattgeg aggttcetact agetcectge 480
acc 483

<210> SEQ ID NO 16

<211> LENGTH: 447

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 16

gggcaaggeg gaaaaagatg agegcgetcet gaagcaggag attcacgage tgcgagggeg 60
cctggagegyg ctggacaggt gagccaagece tgetgggtgg ggcgaggeca gacgtcactyg 120

tcaataccct gaggcatcte ttectttcta gtgggeeggt caggetgggg ccetgggtcag 180

agcggtgcetg ccegtgecge ctgaagagcet gcagccagaa caggtggetg agetgtgggg 240

ceggggtgac cggatcgaat ctcetcagega ccaggtgetg ctgetggagg agaggctagyg 300
tgcctgetee tgtgaggaca acagectggg ccteggegte aatcatcgat aagaagectce 360
tacagcacce ctgccccecta atttatacag aaaccggacce cgctaatcect ctgggattgg 420

ccgactgtga gctgcagata aggctat 447
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<210> SEQ ID NO 17
<211> LENGTH: 255
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 17
tgaagagggg gccttcaagyg ttttgcgage agettgggac attgtcagea atgctgaaaa 60
gcgaaaggag tatgagatgt aagttggaga tgggaagtca tcagataatg gtaaatgaaa 120
aatcctcaat agcagaggca tctggacttg ggggtggagg cttgttgaga tggagagaac 180
tgaagtcact tgtctttcte gctagacagg ggcctcaaga ggccaactga tatgtcttcece 240
tttgtcecta cactt 255
<210> SEQ ID NO 18
<211> LENGTH: 312
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 18
tggttgcagg gggaaatgga gctgaccctg ttgctgtaag tttctgacaa tttetccagt 60
actttetttg gacctgette gagcaacagg attttecttgt catgaaagtg aatatcatat 120
ccttaaaaaa aaaaaattta tatcatctta ggaaaatcaa gaatttcctt tcccattace 180
aagagaaaca acagagtaac cacttaaccc ttaaaatatg aatttcttac agagaacata 240
aacactatac ccatgcagag tcctaagcga taacatatac caccatttta gctatgagaa 300
ccacccteca ca 312
<210> SEQ ID NO 19
<211> LENGTH: 389
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: modified_base
<222> LOCATION: (274)..(274)
<223> OTHER INFORMATION: a, ¢, t, g, unknown or other
<400> SEQUENCE: 19
tatggtgagg ggaaggtccce tgctaaggac agaccttagg agagcagttg gtccaggacce 60
cacacttgcet ttectegtgt ttectgatce tgccctgggt ctgtagtcat acttetggaa 120
attccttttyg ggtccaagac gaggaggttc ctctaagatc tcatggccct gettectcce 180
agtccecctca caggacattt tcttcccaca ggtggaaaag gagggagcta ctctcaggcet 240
gecgtgtaagt ggtgggggtyg ggagtgtgga gganctcacc caccccataa ttectcctgt 300
cccacgtcte ctgcgggete tgaccaggte ctgtttttgt tctactccag gcagcgacag 360
tgcccaaggce tctgatgtgt ctctcacag 389
<210> SEQ ID NO 20
<211> LENGTH: 374
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 20
gggatgaacc caggaggcgg aggctgcagt gagccgagat tgtaccattg caccccagtg 60
cgcccattge ctggectete cttgtcacat cttcetecttg aagettgett tcagttagece 120
aggtgtggtg gtgcatgect gtggtcccag ctactctgga ggctgaggtg ggaggattge 180
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ttgageccag

tgacagtgag

gactcagctce

acaagggtca

gaggttgagg ctacagtgag ccatgatcge tcaaatacac tccagectgg

atcttatcte aaaagaacaa caaaaaaaga ggaatccttt agetccctga

tgctagcagt cttggtactt tgtaaatgac acatctcttt gctctgcagt

ccee

<210> SEQ ID NO 21
<211> LENGTH: 271

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 21

gggatgaacc caggaggcgg

cgeeccattge ctggectete

aggtgtggtg gtgcatgect

ttgagcccag gaggttgagg

tgacagtgag atcttatctc

<210> SEQ ID NO 22
<211> LENGTH: 197

aggctgcagt gagccgagat
cttgtcacat cttctecttg
gtggtcccag ctactctgga
ctacagagag ccatgatcge

ataagaacaa ¢

tgtaccattg caccccagtyg

aagcttgett tcagttagee

ggctgaggtg ggaggattgce

tcaaatacac tccagtctgg

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22

tgagtggagg
cagagcaaga

acagcatata

cagaggtcge agtgagccga gatagtacca ttgcattcca gectggacaa
ctctgtetty aaaaaaaaaa aattaaaaat accaaaccat agtttcttaa

cttacaagga gttgtaacac tgcccatcce aactgtacaa aaaaaatgtg

aageetgttt cccattt

<210> SEQ ID NO 23
<211> LENGTH: 443
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

aatagggacc atagggaact
tggctettet gtcagggaac
gaccctttet cttttggaat
gecctectaag agttacattt
agataatgct gtcttagcaa
acctatgtga ggaaaaggcce

aggtggccag aaataccttt

caggggaagg ggtttgggtg

<210> SEQ ID NO 24
<211> LENGTH: 334
<212> TYPE: DNA

ggggtcagtt catcaacggt
ccecagecaget cttaatgaac
aatttaatgc atgattatca
cagaagtcat tgctccttga
ttcatatcet gggaatggta
ataagggtce ccagtaagec
ctgcctctaa gagagcactg

agt

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 24

gtccecagcaa tgatgcatca
cctgcagttt acatccecag
aaggtttcee atgcatagta
ttectggatca atttgaaata
tagactgtge acagttgaag
tgatgcaatg gtgtacaaat

atattctgca tgtagtctge

tcagggaagyg gggtatagtg gggccttgca ggccagaggt ggettggagg ageccctgga

240

300

360

374

60

120

180

240

271

60

120

180

197

60

120

180

240

300

360

420

443

60
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aagaggctta agaggtgaga ctcaacagec atggcgacag agcataggge tttaagatga 120
atttgcaggg gttacaggat tacaactgca atgtgggcta ataatagtgce cccctgeatt 180
aagctgcaga gattgagcga gtaagtggga agctgagaaa atgcccccat ggggtagaca 240
ctcaataagc atctgctgtt attaccagga ctcgtatggt catgggtgac agcttcagac 300
cacaggcagt ccacctacaa cctgtgecee ttge 334
<210> SEQ ID NO 25
<211> LENGTH: 321
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 25
tatgggcagg taacagtgag gcaagaaaaa gatctattta ggattcaget tgtccagtcet 60
cccacaggge ttaagettca tacttgtttt gtcacttcat ccatcagege ttgtatcetge 120
tgtggcttgg ctgttgtaac agtctctaca actgctgget tcggggacgt ttttgectgg 180
agaacaacaa agttatcacc aacaaccata aatatcccct aacctccagt tttatacage 240
atctcagagg gaaagtggtt acccttaagt cgaaggtctc ttctagttaa gacaggaaag 300
aaaaactgta agtgaggaag ¢ 321
<210> SEQ ID NO 26
<211> LENGTH: 239
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 26
ttgtcaggca gggggattce gtgttgectt atccactteca gatccegteg tegectcact 60
ggctcaggac atcttcaagg agetgtecca gattgaagece tgtcagggec caatgcaaat 120
gaggctgatt cccactctgg tcagcataat gcaggcccca gcagacaaga ttcctgcagg 180
gctttgtgeg acageccattg atatcctgac aacagtagta cgaaatacaa agcctcacce 239
<210> SEQ ID NO 27
<211> LENGTH: 478
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 27
ggtggaggca acagagtggc ggecgctacg gecctgtaac agggecatgg agaagetgeg 60

gcgagtectg ageggccagg acgacgagga geagggectg actgegcagg tcctggatge 120

ctcatccctt agtttcaaca ccagattgaa atggtttgcc atctgctteg tatgtggegt 180
tttcttttet attcttggaa ctggattgct gtggcttcececg ggcggcataa agctttttge 240
agtgttttat accctcggca atcttgctge gttagccagt acatgetttt taatgggacce 300
tgtgaagcaa ctgaagaaaa tgtttgaagc aacaagattg cttgcaataa ttgttatgct 360
tttgtgtttc atatttaccc tgtgtgectge tetttggtgg cataagaagg gactggecgt 420
gttattctge atattgcagt tcttgtcaat gacctggtat agcctgegec ataacgct 478

<210> SEQ ID NO 28

<211> LENGTH: 337

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 28
tggccagget ggtcttgaac tcctgagetce aaaagatcct cctgegecgg cctcccaaag 60
tgctgggatt acaggtgtga gccaccacgce ccagcccaat ttttgatttt cttttagaga 120
cggtgtettg ctttgttgece ctggetgtte tcaaactcect ggcctcaagt gatcctgeca 180
ccttggetece caagtggceta agactgtagg tatgtgecac cacgectgge ttttttttat 240
ttcttatttt ttatttttta gaggcaggat cttgctgcat tgcccaggct ggtctcaaac 300
tcctggecte aggtgatcct ccttectegg cctacte 337
<210> SEQ ID NO 29
<211> LENGTH: 402
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 29
gggccaggca gccacaggaa agaaggggaa gaggccgacg ccccaggcegt gatccccggg 60
attgtggggg ctgtcgtggt cgccgtggct ggagccatct ctagettcat tgcttaccag 120
aaaaagaagc tatgcttcaa agaaaatgca gaacaagggg aggtggacat ggagagccac 180
cggaatgeca acgcagagcec agcetggtaag aaggacgggg aacgatgget tgcacacgtyg 240
gccagtgtte ccattttatc ttcteccatcce tctceccatet tgctgtectg ctcacattet 300
caaatttggt tgcatggctt tgaatgtctt cctttatgte tcgttgcttt ggagggatac 360
tttcaaaaga caatgaatgt gtaaacttcc tagggcctac ac 402
<210> SEQ ID NO 30
<211> LENGTH: 251
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 30
ttgttagacc cgcatcgcecc atggttaaga aaatcatcga aaagatgctg aaaaagtaag 60
ttataatttc catgtacaca ggcgactgga gctgttggtc agaaatactg gcgtctgecce 120
cctaaaaagt aaatcaggaa aacccagggt tagcectgcagg actgaaaaaa ttattatttt 180
cacaaagttg ccattaaggt tattaatctyg ttetggtgee agaggatatt cccagtgece 240
agggtatcce ¢ 251
<210> SEQ ID NO 31
<211> LENGTH: 397
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 31
tgttgttacc ccggagatgg aggttgcagt gagccaagat cgtgccattg cactccagcece 60
tgggcaacag ggcaagattc cgtctcaaaa acaaacacta ttagaaaatg ccctggaggt 120
ggcggggagt tgttgatttg tgaggacaga ttgaaagcaa ctcccagggt ggcecttgtcece 180
accteeceegt cgagaatgtg getgecggee tcetttgaaga ttgtggtetg gcataaggag 240
aggtgcagge gectggttcet gagcaccttyg gaatttecag ccgcacagca tctggtgece 300
tcecectecac cctcacaagg agctgccate ctgtttggat tttetgtttg tggaccagaa 360

acaaacgttt ttccaaagga ttagcaaata gggtacc 397
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<210>
<211>
<212>
<213>

<400>

SEQ ID NO 32

LENGTH: 381

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 32

tgtaggaagg gcaggaaggg cacaaggggt gaggggccee cteacccate agaggctgge

cagcagtgee gtggetgcce aacccagcac caatacagca ggaaaggace agaccaggcet

tgccgecatyg gttectgttt cacaccctta gtggcaatga ggecagcagg gacccaagag

tccactgaac ttggectgee aaggcagggt tctgacctac ccttcaggaa tggeccatgg

gtcaagagtg accaggccac tttcccteee acaaaaggca gaaggaaagg cgageccage

actcacctee gtggcaatga cacattcatt cctctectet gatatcaaac acacagacty

gtacatggag tccctacaca t

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 33

LENGTH: 230

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 33

geetgecagg ttggtctcaa actcatatcce tcaagtgate caccctecte gtectcccaa

agtgctggga ttttgecatg agccaccacg ctcagecatg tttagccatt tttaaaaggt

gtgaacagat aattaagtct attagcaaca ttagaaaatt taagttaaaa tttaaatgac

tctagcaaga attagecttt aggtgecctg ggttececte ctcacctece

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 34

LENGTH: 452

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 34

gececggggagg tggggagggg agaggctcte tgagtccact ccgggecttg cagaaggagyg

cgtgtttgta agcagagcat gggcgagaat tcggtggaga tggettttea gaaagagace

acgcaggtat ccattcaaca cacacgggca gatataatac ccagctaacce cacagtgeca

actggcatct ggagactgct gtcatttaga ggatggtgee tgggaccaag gggaggttgg

ggagagtgtg cagggaacca ggagccectce aggagatagg agagecctgt tctgeteggg

gcagagggaa tcectgtgte agetggegge tggcttagag gactagggga gactttetgg

acttggcage atcccectcca tttccaagac acgtatgtte tgactcccce acctttgtte

tgaggectet teccactcee agectgeceg te

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 35

LENGTH: 462

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 35

aagggtcgaa ctccaaggca gaagaaagaa tatctctcag cactaatget ccecttecct

ccecctaace cagaacatce cttgggttat cgcaggtgaa tactccaatce agatgecaca

ttgatgccag gettgegcag gaccaacaca gaggtctcag ggtcatgetg gaaggacagg

60

120

180

240

300

360

381

60

120

180

230

60

120

180

240

300

360

420

452

60

120

180
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cggetttetg gagatccttt tgtctggagt accacagetg ctggetttce agecccctatt 240
atcaccaccc gctcaatcca gattggtgtce tcaaagtgtce cttcagggtc tgctgagetg 300
gagacaaggg tgttgccaga gaatgagaat cgacgcagca ggaactcttg gcgagtctgg 360
tagttgaacg tgtgcccatc atccagaaag agctctcectt gagctgtacc ctgagggcta 420
agtgcacaaa gagagtgatg gggtcatcct tcatacatte tg 462
<210> SEQ ID NO 36
<211> LENGTH: 467
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36
aggaggtgge ttcegtcccege ggagtccagg cttcaggett tcaccagttce tcaggatgec 60
catagggatg ggtgaagcct gcctggectyg tggtgettece cagtggecgt catctcatta 120
gggccccaca gtggcattag gatgcacctce tcggeggtgt tcaacgeccct cctggtgteg 180
gtgcaggcag cggtcctgtg gaagcatgtg cggctgegtg agcatgcage cacactggag 240
gaggagctygg ccctcagceceg acaggcecaca gagccagcecce cagcactgag gatcgactac 300
ccggaggeac tgcagatcct gatggaggge ggcacacaca tggtgtgcac gggccgcacyg 360
cacacagacc gcatctgcecg cttcaagtgg ctetgetact ccaacgagge tgaggagttce 420
atcttcttece atggcaacac ctctgtcatg ctgcccaacc tctcacce 467
<210> SEQ ID NO 37
<211> LENGTH: 476
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 37
ttgagaggca gtgtctgget ccgggtggag cctcccaggt gctcttacag cctgttccaa 60
gtgtggctta atccgtctcce accaccagat ctttectecgt ggattcectet gctaagaccyg 120
ctgccatgec agtgacggta acccgcacca ccatcacaac caccacgacg tcatcttegg 180
gectggggte ceccatgatt gtggggtcece ctegggecct gacacagece ctgggtetece 240
ttegectget geagetggtg tctacctgeg tggecttete getggtgget agegtgggey 300
cctggacggg gtccatggge aactggtceca tgttcacctg gtgettcetge ttceteegtga 360
ccectgateat cctecategtg gagetgtgeg ggetcecagge cegettceccee ctgtettgge 420
gcaacttcce catcacctte gectgetatg cggccctett ctgecteteg gectca 476
<210> SEQ ID NO 38
<211> LENGTH: 381
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 38
tgagggcacc caggaggtgg agtttgcagt gagccaagat tgcgccattg cgctccagec 60
tgggcgacag agggaaactc tgtctcaaaa aaaaaagaag ttttcatttt accttttcaa 120
tagagcaaac atacatactg aaaagtgcta aatcataatt atactttcac aatgtatgaa 180
ctttcacaag ttgaacacac ccaggtaagc agcacccaaa tcatgaaata ctacatgacc 240

tccecttaaa aagagaccct tccagecagg tgcagtgget cacacctgta atcccageac 300
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tctgggaggce caaggcaggt ggatcactag aagtcaggag ttctaaacca gcctggccaa 360
catagtgaaa ccttgttcta ¢ 381
<210> SEQ ID NO 39
<211> LENGTH: 421
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 39
gggattgagg ggagagagaa gaggatcagc agtgcagccc caggatgcct cgcagacgtg 60
ccttctgcca tgattgtgaa gttccagcca cgtggaactt gtatctctag ctcatggaaa 120
tggaaggaag aaatgtgaag tttaggagat tggagcttcc agtctgaggc tgatccatac 180
aatacaagaa gaaagagagc caggaaaggc ccaacaggag ggaatcaatg caagatttga 240
gectattttg tggaagcccg cccatcagec gtcecttcccte tcettegecte cttgggtcete 300
aggaactcag ccttcagaag tcatgaactg aatctctcct cccaccccca catccaccag 360
tctctaccaa gagtgagtcce tcaggaagca gccaccacca ttegttatca cgcgggggga 420
c 421
<210> SEQ ID NO 40
<211> LENGTH: 400
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 40
gggaggttaa aacaatgtgt tgtaggagaa tcacatttta ttcaattggt caaggactca 60
catctttatt ttaattgtcc ttgaaagaaa ctgaaatttt agtgtcatct ttttgataat 120
tttatcagag gtaaccgttc actgatttca atttagtttc catcagccta tccatgctaa 180
ttttatgctt cattttgcaa attcaataaa taaaaatgtg actggattac tttaaaataa 240
aagtagctaa tactgtggga atcagctgga ttcaaagcca cttttccatg tcactagggg 300
tgatgggaga tagaagcagc ctggggaact ttcaccagaa gtgggagtta attgtagtca 360
cttactaatc ctggatcttc ctcatgactc tctatttcct 400
<210> SEQ ID NO 41
<211> LENGTH: 416
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 41
gggaggttaa aacaatgtgt tgtaggagaa tcacatttta ttcaattggt caaggactca 60
catctttatt ttaattgtcc ttgaaagaaa ctgaaatttt agtgtcatct ttttgataat 120
tttatcagag gtaaccgttc actgatttca atttagtttc catcagccta tccatgctaa 180
ttttatgctt cattttgcaa attcaataaa taaaaatgtg actggattac tttaaaataa 240
aagtagctaa tactgtggga atcagctgga ttcaaagcca cttttccatg tcactagggg 300
tgatgggaga tagaagcagc ctggggaact ttcaccagaa gtgggagtta attgtagtca 360
gttactaatc ctggatcttc ctcatgactc tctatttcct gaagatatca cccacc 416

<210> SEQ ID NO 42
<211> LENGTH: 450
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 42
ggggaggtygg ccaaagtccc aactgtgagc caggccccac attcactggg cctcctcecag 60
ggtctgtatg ccatggaacc ctggacatgg ggctatgaag gaaggtgggt gttgctaage 120
ccaggagecat gggcccctaa ccttggecct gtgecccagg tgaggetggt gccaagttca 180
ttgaggtatc taaagaggcc cggaageggt teetgggece cctgcacccee tcecttcaace 240
tggtaaagat catccgcagt ttcctgctga aggtectgece tgctgatage catgagcatg 300
ccagtgggeg cctgggcatce tccctgacce gegtgtcaga cggcgagaat gtcattatat 360
cccacttcaa ctccaaggac gagctcatce aggccaatgt ctgtageggt ttcatccceceg 420
tgtactgtgg gctcatccect ccctcectece 450
<210> SEQ ID NO 43
<211> LENGTH: 299
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 43
cttgttecagg ctggtgggag cggcagggcet gggectgece ctaaggggag ctccctgcaa 60
gtcacatttc ccagtgaaac actgaactta tcagaaaaat gtatataata ggcaaggaaa 120
gaaatacagt actgtttctg gacccttata aaatcctgtg caatagacac atacatgtca 180
catttagetg tgctcagaag ggctatcatce atcctacaac tcacattaga gaacatcctg 240
gettttgage acttttcaaa caatcaagtt gactcacgtg ggtcctgagyg cctataaac 299
<210> SEQ ID NO 44
<211> LENGTH: 213
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 44
actgcecggge atgagetttg gatggtggag gtctaaagec tgcttgettt gttggtectt 60
gacttcaacc tgtcttgggg aaagggggca aaagaaaaaa aagaaaggta tgttatgaaa 120
gtgtacctet gtagttetgt gaagctgaaa aagggaacgt cttceeccactyg cctetcecage 180
ctgttcecctg attggaactg tatgtaccct atc 213
<210> SEQ ID NO 45
<211> LENGTH: 2040
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 45
gaagcgeget ccecggggagg tgttgcagec atggctacgg cagccggcege gacctacttt 60
cagcgaggca gtctgttetg gttcacagtce atcacccteca gectttggcta ctacacatgg 120
gttgtcttet ggectcagag tatceccttat cagaaccttg ggccectggg ccecttcact 180
cagtacttgg tggaccacca tcacacccte ctgtgcaatg ggtattgget tgectggetg 240
attcatgtgg gagagtcctt gtatgccata gtattgtgca agcataaagg catcacaagt 300
ggtcgggete agctactetg gttectacag actttettet ttgggatage gtctctcace 360

atcttgattyg cttacaaacg gaagcgccaa aaacaaactt gaagttgtet gaaagettge 420
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tctacacttt tacattcatc ctcacccttt tttttgtggg gtagaggagg tgcagtaatt 480
tactcagtga tctttctact ttctagaaac tgtccttcaa agctctttaa gacccecteg 540
ttagtcagtt ttttctctta tatgctctgg ttgagcttga atagaccagt tgttacttaa 600
gaaagaaaca gagaaagatt ttagcttttc aatcctattt ggcagaggac ttcagctacce 660
ttettacagt ctttggetgt gttggtacce tegtgtgete tgagctaage cacatactaa 720
actgactttt tggtttgtat acccttgete cecgecttctg atgaaaacac cttaccctceca 780
caaccaccat ctttcctcte ctttccaaag ctecttteccac cttgctgcac taagataaag 840
tgacactttc actatatgtc aattccacac acatttatta ggtacctgtg aggtaggatc 900
ctatcctctc aaacttccat ttctcatgct acagagaaag ataaggaaga tgagcaagtg 960

cctggaatgg ggcaggctga gcagtcacac aggcatagag gcacgctgag aacctggagg 1020
ggagactgca gagtgcctte cctgatgctg cagccggaag tgatccttcecce ctccacctgg 1080
ccectgggac actgtgctet gcagtgtgca gggcctgatg gcactgctag attgctectt 1140
cagctcaggg ccacagctta aacagcttta cctttccect cagcacctgt cccactatct 1200
tgcacacagg tgctctaacc atgtttattg aacaaaggag ggaaactgat ttcactttca 1260
cttgttcatt atcattccaa tttttatgtg aaaatggcac aacccatttg gggtacccte 1320
accccaaaat aaaagcccaa gtctaccttt gactggtacc accttttttg tggtttegtt 1380
ggtgagaaac ctttatcttt ttcatacctt tctattctca atcacttctc caaaagtgtg 1440
tctttecage tcectgatttat tcaaaacaca agcatttctg tttagagatt ctagcccatg 1500
ggttatctgg ctagttatta cctctecctgt tcacttagtt atactttatt attgctcaca 1560
ggctggggag gcagaatgac tctgtcacca ctaggagcca ttagggcttc ttccctggag 1620
gactgcctge ttgctttcectg gggacactag ccctcattte ccttectgtgg tacagtgggg 1680
caaattattt gtattaagca aacatttatg ggaaacaacc cgctcccgaa aacggagccce 1740
ccaagtaaag cacaaccctg aaagattatg aactatgaat tgtctctagt agagataaat 1800
ttctgcaaac atatctcagt ctteccctcetg tttetetggt gattaagaag ttectttttg 1860
gtaaggaaaa ggatttttaa ccatagagtt aggcatcatg gaaattcaaa ccagatttct 1920
taatacctgg tcttcctcaa agagaaataa taacagtaat agtggtgctg ggaacaatat 1980
ggcagattat tgaatgaaat tgattaactt gaataaaatg ctgtgaattt tctctaaaaa 2040
<210> SEQ ID NO 46

<211> LENGTH: 123

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 46

Met Ala Thr Ala Ala Gly Ala Thr Tyr Phe Gln Arg Gly Ser Leu Phe
1 5 10 15

Trp Phe Thr Val Ile Thr Leu Ser Phe Gly Tyr Tyr Thr Trp Val Val
20 25 30

Phe Trp Pro Gln Ser Ile Pro Tyr Gln Asn Leu Gly Pro Leu Gly Pro

Phe Thr Gln Tyr Leu Val Asp His His His Thr Leu Leu Cys Asn Gly
50 55 60

Tyr Trp Leu Ala Trp Leu Ile His Val Gly Glu Ser Leu Tyr Ala Ile
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65 70 75 80

Val Leu Cys Lys His Lys Gly Ile Thr Ser Gly Arg Ala Gln Leu Leu
85 90 95

Trp Phe Leu Gln Thr Phe Phe Phe Gly Ile Ala Ser Leu Thr Ile Leu
100 105 110

Ile Ala Tyr Lys Arg Lys Arg Gln Lys Gln Thr
115 120

<210> SEQ ID NO 47

<211> LENGTH: 291

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 47

atggctacgg cagccggege gacctacttt cagcgaggea gtcetgttetg gttcacagte 60
atcacccteca getttggeta ctacacatgg gttgtcttet ggectcagag tatcccttat 120
cagaaccttg ggccectggg ceccttcact cagtacttgg tggaccacca tcacacccte 180
ctgtgecaatg ggtattgget tgcctggetyg attcatgtgg gagagtcectt gtatgcecata 240
gtattgtgca agcaaaatga gctaagaata cggataaagg tatgtgaatg a 291

<210> SEQ ID NO 48

<211> LENGTH: 96

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

Met Ala Thr Ala Ala Gly Ala Thr Tyr Phe Gln Arg Gly Ser Leu Phe
1 5 10 15

Trp Phe Thr Val Ile Thr Leu Ser Phe Gly Tyr Tyr Thr Trp Val Val
20 25 30

Phe Trp Pro Gln Ser Ile Pro Tyr Gln Asn Leu Gly Pro Leu Gly Pro
35 40 45

Phe Thr Gln Tyr Leu Val Asp His His His Thr Leu Leu Cys Asn Gly
50 55 60

Tyr Trp Leu Ala Trp Leu Ile His Val Gly Glu Ser Leu Tyr Ala Ile
65 70 75 80

Val Leu Cys Lys Gln Asn Glu Leu Arg Ile Arg Ile Lys Val Cys Glu
85 90 95

<210> SEQ ID NO 49

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 49
Gln Asn Glu Leu Arg Ile Arg Ile Lys Val Cys Glu

1 5 10

<210> SEQ ID NO 50

<211> LENGTH: 2414

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50

ggggtgaggg cagcagcteg ccacagetge cagccatcetg tccattcacce catctgteca 60
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tctggcagcee cgctgttcag acctgtctgt ctgtceccgcce atctctgtaa gcccatctet 120
gtcccattgt ctatctgacc atctttctect tactgteccte tttgtctage tatctggect 180
atctgtcgat ccatcttegt gtectgtcectte ageccccacce tgtttttgte catctgtceca 240
attacctgtg actctgtgca tcttettgte cattcatctg cccacccatce cgtecectcecg 300
tctgeccace agecgecccet ctectectgg gectgecagage catggecegg ggctacgggyg 360
ccacggtcag cctagtcctg ctgggtcetgg ggetggeget ggetgtcatt gtgetggetg 420
tggtcctcte tcgacaccag gccccatgtg gcccccagge ctttgcccac getgetgttg 480
ccgecgactce caaggtctgce tcggatattg gacgagecat cctccagcag cagggctcac 540
ccgtggatge caccatcgcg gectctggtcet gcaccagcgt cgtcaaccct cagagcatgg 600
gcctgggegg aggggtcatc ttcaccatct acaatgtgac aacagggaag gtggaggtca 660
tcaatgccceg ggagacggtg ccggccagec acgccccgag cctgctggac cagtgtgcac 720
aggctctgcee actgggcaca ggggcccagt ggatcggggt gecccggggag ctceegtgget 780
atgccgagge ccaccgcecge catggccegece tgccctggge gecagetgtte cageccacca 840
tegegetget ccgagggggg catgtggtgg cccctgtect cageegttte ctgcacaaca 900
gcatecctgeg gecttecttyg caggegtcaa cectgegeca gctettette aacgggacag 960

aacccctgag gectcaggac ccactcccat ggectgecact ggecaccacce ctggagaccg 1020
tggccacaga gggcgtggag gtcttctaca cggggaggct gggccagatg ctggtggagg 1080
acattgccaa ggaagggagc cagctgacgc tgcaggacct ggccaagttc cagcccgagg 1140
tggtggatgce cctggaggtg cccctggggg actataccect gtactcacca ccgccgectg 1200
cagggggtgce cattctcage tttatcctca acgtgctaag agggttcaac ttctcaacag 1260
agtctatggc caggcctgaa gggagggtga acgtgtacca ccaccttgta gagacgctca 1320
agtttgccag ggggcagagg tggaggctgg gggaccctcg aagccacccg aagctccaga 1380
atgcctecceg ggacctgetg ggggagacce tggcccaget catccgccaa cagatcgatg 1440
gececgggggga ccaccagctce agccactaca gcttggecga ggectgggge cacgggacag 1500
gcacgtccceca tgtgtetgtg ctgggggagg atggcagege cgtggctgece accagcacca 1560
tcaacacacc ctttggagcg atggtgtatt caccacggac aggcatcatc ctcaacaacg 1620
agctcctgga cttatgcgag cgatgccecct ggggttccegg caccaccccece tcacctgtga 1680
gtggagacag ggtgggtgga gctcccggaa ggtgctggece cccagttcca ggcgagegtt 1740
cceccatecte catggtgeccce tccatcttga tcaacaaage ccaggggtcg aagctagtga 1800
ttggcggggce tggcggggag ctcatcatct ctgctgtgge ccaggccatc atgagcaagce 1860
tgtggcttgg ctttgacctg agagcggcca ttgcagcccce catcctgcat gtcaacagca 1920
agggctgtgt ggagtacgag cccaacttca gccaggaggt gcagagggga ctccaagacc 1980
gtggccagaa ccagacccag aggcccttcect tcecctgaacgt ggtccaggct gtgtcccagg 2040
agggggcctg tgtgtacgec gtctcecggace tgaggaagag tggggaggcce gcaggctact 2100
aagacactgc tctgecccaga gctgaagtct ggecccacca tgagtcctgt gteccaggecyg 2160
gacatggctg ggggaccaac tactctggca ggatctggac ccctggcagg ggagtccage 2220
tgagagtgga agaggtggcyg gggaccagct gggcagatga gaggctgagce ctcatcccta 2280

accccettte ccagagcecee tggtggtect gaaccggcecce ctctatcect ccgcaggect 2340
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cttacctggg gccactctecce caccctecteg atctgtatat cctceccagtcece aagattaaag 2400
aagaggcgga ctgt 2414
<210> SEQ ID NO 51

<211> LENGTH: 586

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 51

Met Ala Arg Gly Tyr Gly Ala Thr Val Ser Leu Val Leu Leu Gly Leu
1 5 10 15

Gly Leu Ala Leu Ala Val Ile Val Leu Ala Val Val Leu Ser Arg His
20 25 30

Gln Ala Pro Cys Gly Pro Gln Ala Phe Ala His Ala Ala Val Ala Ala
35 40 45

Asp Ser Lys Val Cys Ser Asp Ile Gly Arg Ala Ile Leu Gln Gln Gln
50 55 60

Gly Ser Pro Val Asp Ala Thr Ile Ala Ala Leu Val Cys Thr Ser Val
65 70 75 80

Val Asn Pro Gln Ser Met Gly Leu Gly Gly Gly Val Ile Phe Thr Ile
85 90 95

Tyr Asn Val Thr Thr Gly Lys Val Glu Val Ile Asn Ala Arg Glu Thr
100 105 110

Val Pro Ala Ser His Ala Pro Ser Leu Leu Asp Gln Cys Ala Gln Ala
115 120 125

Leu Pro Leu Gly Thr Gly Ala Gln Trp Ile Gly Val Pro Gly Glu Leu
130 135 140

Arg Gly Tyr Ala Glu Ala His Arg Arg His Gly Arg Leu Pro Trp Ala
145 150 155 160

Gln Leu Phe Gln Pro Thr Ile Ala Leu Leu Arg Gly Gly His Val Val
165 170 175

Ala Pro Val Leu Ser Arg Phe Leu His Asn Ser Ile Leu Arg Pro Ser
180 185 190

Leu Gln Ala Ser Thr Leu Arg Gln Leu Phe Phe Asn Gly Thr Glu Pro
195 200 205

Leu Arg Pro Gln Asp Pro Leu Pro Trp Pro Ala Leu Ala Thr Thr Leu
210 215 220

Glu Thr Val Ala Thr Glu Gly Val Glu Val Phe Tyr Thr Gly Arg Leu
225 230 235 240

Gly Gln Met Leu Val Glu Asp Ile Ala Lys Glu Gly Ser Gln Leu Thr
245 250 255

Leu Gln Asp Leu Ala Lys Phe Gln Pro Glu Val Val Asp Ala Leu Glu
260 265 270

Val Pro Leu Gly Asp Tyr Thr Leu Tyr Ser Pro Pro Pro Pro Ala Gly
275 280 285

Gly Ala Ile Leu Ser Phe Ile Leu Asn Val Leu Arg Gly Phe Asn Phe
290 295 300

Ser Thr Glu Ser Met Ala Arg Pro Glu Gly Arg Val Asn Val Tyr His
305 310 315 320

His Leu Val Glu Thr Leu Lys Phe Ala Arg Gly Gln Arg Trp Arg Leu
325 330 335

Gly Asp Pro Arg Ser His Pro Lys Leu Gln Asn Ala Ser Arg Asp Leu
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340 345 350

Leu Gly Glu Thr Leu Ala Gln Leu Ile Arg Gln Gln Ile Asp Gly Arg
355 360 365

Gly Asp His Gln Leu Ser His Tyr Ser Leu Ala Glu Ala Trp Gly His
370 375 380

Gly Thr Gly Thr Ser His Val Ser Val Leu Gly Glu Asp Gly Ser Ala
385 390 395 400

Val Ala Ala Thr Ser Thr Ile Asn Thr Pro Phe Gly Ala Met Val Tyr
405 410 415

Ser Pro Arg Thr Gly Ile Ile Leu Asn Asn Glu Leu Leu Asp Leu Cys
420 425 430

Glu Arg Cys Pro Trp Gly Ser Gly Thr Thr Pro Ser Pro Val Ser Gly
435 440 445

Asp Arg Val Gly Gly Ala Pro Gly Arg Cys Trp Pro Pro Val Pro Gly
450 455 460

Glu Arg Ser Pro Ser Ser Met Val Pro Ser Ile Leu Ile Asn Lys Ala
465 470 475 480

Gln Gly Ser Lys Leu Val Ile Gly Gly Ala Gly Gly Glu Leu Ile Ile
485 490 495

Ser Ala Val Ala Gln Ala Ile Met Ser Lys Leu Trp Leu Gly Phe Asp
500 505 510

Leu Arg Ala Ala Ile Ala Ala Pro Ile Leu His Val Asn Ser Lys Gly
515 520 525

Cys Val Glu Tyr Glu Pro Asn Phe Ser Gln Glu Val Gln Arg Gly Leu
530 535 540

Gln Asp Arg Gly Gln Asn Gln Thr Gln Arg Pro Phe Phe Leu Asn Val
545 550 555 560

Val Gln Ala Val Ser Gln Glu Gly Ala Cys Val Tyr Ala Val Ser Asp
565 570 575

Leu Arg Lys Ser Gly Glu Ala Ala Gly Tyr
580 585

<210> SEQ ID NO 52

<211> LENGTH: 413

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 52

tggtgcecte catcttgatc aacaaagccce aggggtcgaa getagtgatt ggeggggcetyg 60
gcggggaget catcatctet getgtggece aggccatcat gagcaagetyg tggettgget 120
ttgacctgag agcggccatt gcagccccca tectgeatgt caacagcaag ggctgtgtgg 180
agtacgagcc caacttcage caggtgaggce tgaggtccga getggatgec tagggcagag 240
cccacteece aaatcegtge tgctcaaage cacctgggag gaactcagte actgagattce 300
ttaggccaga gacggtgtet tgetttgttg cectggetgt tetcaaacte ctggectcaa 360
gtgatcctge caccttgget cccaagtgge taagactgta ggtatgtgece acg 413

<210> SEQ ID NO 53

<211> LENGTH: 1644

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 53
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atggcceggg gctacgggge cacggtcage ctagtcectge tgggtetggg getggegetyg 60
gctgtcattg tgectggetgt ggtcctetet cgacaccagg ccccatgtgg ceccccaggec 120
tttgcccacg ctgctgttge cgccgactec aaggtctget cggatattgg acgagccatc 180
ctccagecage agggctcacce cgtggatgec accatcgcegg ctcectggtcetg caccagegte 240
gtcaacccte agagcatggg cctgggegga ggggtcatcet tcaccatcta caatgtgaca 300
acagggaagg tggaggtcat caatgcccgg gagacggtge cggccageca cgccccgagce 360

ctgctggace agtgtgcaca ggctetgeca ctgggcacag gggeccagtg gateggggty 420

cceggggage tecegtggeta tgccgaggece caccgecgece atggecgect gecctgggeyg 480
cagctgttee ageccaccat cgegetgete cgagggggge atgtggtgge cectgtecte 540
agcegtttece tgcacaacag catcctgegyg ccttecttge aggegtcaac cctgegecag 600
ctcttettea acgggacaga acccctgagg cctcaggacce cactcccatg gectgcactg 660
gecaccacce tggagacegt ggccacagag ggcegtggagg tcettetacac ggggaggetg 720
ggccagatge tggtggagga cattgccaag gaagggagcce agetgacget gecaggacctg 780
gccaagttece agcccgaggt ggtggatgee ctggaggtge cectggggga ctatacccetg 840
tactcaccac cgccgectge agggggtgece attctcaget ttatcctcaa cgtgctaaga 900
gggttcaact tctcaacaga gtctatggcee aggcctgaag ggagggtgaa cgtgtaccac 960

caccttgtag agacgctcaa gtttgccagg gggcagaggt ggaggctggg ggaccctcga 1020
agccacccga agctccagaa tgcctcccgg gacctgetgg gggagaccct ggcccagcetce 1080
atccgccaac agatcgatgg ccggggggac caccagctca gccactacag cttggccgag 1140
gcctggggece acgggacagg cacgtcccat gtgtectgtge tgggggagga tggcagcegec 1200
gtggctgcca ccagcaccat caacacaccc tttggagcga tggtgtattc accacggaca 1260
ggcatcatcc tcaacaacga gctcctggac ttatgcgagce gatgccecctg gggttceccgge 1320
accacccect cacctgtgag tggagacagg gtgggtggag cteccggaag gtgctggecce 1380
ccagttceccag gcgagegtte cccatcctee atggtgecect ccatcttgat caacaaagcece 1440
caggggtcga agctagtgat tggcggggct ggceggggage tcatcatcte tgctgtggec 1500
caggccatca tgagcaagct gtggcttgge tttgacctga gagcggccat tgcagccccce 1560
atcctgcatg tcaacagcaa gggctgtgtg gagtacgagce ccaacttcag ccaggtgagg 1620
ctgaggtcecg agctggatge ctag 1644
<210> SEQ ID NO 54

<211> LENGTH: 547

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 54

Met Ala Arg Gly Tyr Gly Ala Thr Val Ser Leu Val Leu Leu Gly Leu
1 5 10 15

Gly Leu Ala Leu Ala Val Ile Val Leu Ala Val Val Leu Ser Arg His
20 25 30

Gln Ala Pro Cys Gly Pro Gln Ala Phe Ala His Ala Ala Val Ala Ala
35 40 45

Asp Ser Lys Val Cys Ser Asp Ile Gly Arg Ala Ile Leu Gln Gln Gln
50 55 60



US 2008/0254031 Al

44

-continued

Oct. 16, 2008

Gly Ser Pro

Val Asn Pro

Tyr Asn Val

Val Pro Ala

115

Leu Pro Leu
130

Arg Gly Tyr
145

Gln Leu Phe
Ala Pro Val
Leu Gln Ala

195

Leu Arg Pro
210

Glu Thr Val
225

Gly Gln Met
Leu Gln Asp
Val Pro Leu

275

Gly Ala Ile
290

Ser Thr Glu
305

His Leu Val
Gly Asp Pro
Leu Gly Glu

355

Gly Asp His
370

Gly Thr Gly
385

Val Ala Ala

Ser Pro Arg

Glu Arg Cys
435

Asp Arg Val
450

Val

Gln

Thr

100

Ser

Gly

Ala

Gln

Leu

180

Ser

Gln

Ala

Leu

Leu

260

Gly

Leu

Ser

Glu

Arg

340

Thr

Gln

Thr

Thr

Thr

420

Pro

Gly

Asp

Ser

Thr

His

Thr

Glu

Pro

165

Ser

Thr

Asp

Thr

Val

245

Ala

Asp

Ser

Met

Thr

325

Ser

Leu

Leu

Ser

Ser

405

Gly

Trp

Gly

Ala

70

Met

Gly

Ala

Gly

Ala

150

Thr

Arg

Leu

Pro

Glu

230

Glu

Lys

Tyr

Phe

Ala

310

Leu

His

Ala

Ser

His

390

Thr

Ile

Gly

Ala

Thr

Gly

Lys

Pro

Ala

135

His

Ile

Phe

Arg

Leu

215

Gly

Asp

Phe

Thr

Ile

295

Arg

Lys

Pro

Gln

His

375

Val

Ile

Ile

Ser

Pro
455

Ile

Leu

Val

Ser

120

Gln

Arg

Ala

Leu

Gln

200

Pro

Val

Ile

Gln

Leu

280

Leu

Pro

Phe

Lys

Leu

360

Tyr

Ser

Asn

Leu

Gly

440

Gly

Ala

Gly

Glu

105

Leu

Trp

Arg

Leu

His

185

Leu

Trp

Glu

Ala

Pro

265

Tyr

Asn

Glu

Ala

Leu

345

Ile

Ser

Val

Thr

Asn

425

Thr

Arg

Ala

Gly

Val

Leu

Ile

His

Leu

170

Asn

Phe

Pro

Val

Lys

250

Glu

Ser

Val

Gly

Arg

330

Gln

Arg

Leu

Leu

Pro

410

Asn

Thr

Cys

Leu

75

Gly

Ile

Asp

Gly

Gly

155

Arg

Ser

Phe

Ala

Phe

235

Glu

Val

Pro

Leu

Arg

315

Gly

Asn

Gln

Ala

Gly

395

Phe

Glu

Pro

Trp

Val

Val

Asn

Gln

Val

140

Arg

Gly

Ile

Asn

Leu

220

Tyr

Gly

Val

Pro

Arg

300

Val

Gln

Ala

Gln

Glu

380

Glu

Gly

Leu

Ser

Pro
460

Cys

Ile

Ala

Ccys

125

Pro

Leu

Gly

Leu

Gly

205

Ala

Thr

Ser

Asp

Pro

285

Gly

Asn

Arg

Ser

Ile

365

Ala

Asp

Ala

Leu

Pro

445

Pro

Thr

Phe

Arg

110

Ala

Gly

Pro

His

Arg

190

Thr

Thr

Gly

Gln

Ala

270

Pro

Phe

Val

Trp

Arg

350

Asp

Trp

Gly

Met

Asp

430

Val

Val

Ser

Thr

95

Glu

Gln

Glu

Trp

Val

175

Pro

Glu

Thr

Arg

Leu

255

Leu

Ala

Asn

Tyr

Arg

335

Asp

Gly

Gly

Ser

Val

415

Leu

Ser

Pro

Val

Ile

Thr

Ala

Leu

Ala

160

Val

Ser

Pro

Leu

Leu

240

Thr

Glu

Gly

Phe

His

320

Leu

Leu

Arg

His

Ala

400

Tyr

Cys

Gly

Gly
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Glu Arg Ser Pro Ser Ser Met Val Pro Ser Ile Leu Ile Asn Lys Ala
465 470 475 480

Gln Gly Ser Lys Leu Val Ile Gly Gly Ala Gly Gly Glu Leu Ile Ile
485 490 495

Ser Ala Val Ala Gln Ala Ile Met Ser Lys Leu Trp Leu Gly Phe Asp
500 505 510

Leu Arg Ala Ala Ile Ala Ala Pro Ile Leu His Val Asn Ser Lys Gly
515 520 525

Cys Val Glu Tyr Glu Pro Asn Phe Ser Gln Val Arg Leu Arg Ser Glu
530 535 540

Leu Asp Ala
545

<210> SEQ ID NO 55

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55
Val Arg Leu Arg Ser Glu Leu Asp Ala

1 5

<210> SEQ ID NO 56

<211> LENGTH: 310

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 56

attggtgccc tccatcttga tcaacaaagc ccaggggtcg aagctartga ttggcggggce 60
tggcggggag ctcatcatct ctgctgtgge ccaggccatc atgarcaagc tgtggettgg 120
ctttgacctg agagcggcca ttgcagcccce catcctgcat gtcaacagca agggctgtgt 180
ggagtacsas cccaacttca sccagagacg gtgtcttget ttgttgecct ggetgttcat 240
caaactcctg gectcaagtg atcctgccac cttggectcce aagtggctaa gactgtaggt 300
atgtgccaca 310

<210> SEQ ID NO 57

<211> LENGTH: 1698

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 57

atggeeeggg getacgggge cacggtcage ctagtectge tgggtetggg getggegetg 60
gctgtcattyg tgctggetgt ggtectcetet cgacaccagyg ccccatgtgg cccccaggec 120
tttgcccacg ctgetgttge cgccgactce aaggtctget cggatattgg acgagccatce 180
ctccageage agggcetcace cgtggatgece accategegg ctetggtetg caccagegte 240
gtcaacccte agagcatggg cctgggegga ggggtcatct tcaccatcta caatgtgaca 300
acagggaagg tggaggtcat caatgcccgg gagacggtge cggccageca cgecccgage 360
ctgetggace agtgtgcaca ggetctgeca ctgggcacag gggcccagtg gatceggggtyg 420
cceggggage teegtggeta tgccgaggece caccgecgece atggecgect gecctgggey 480
cagctgttece ageccaccat cgegetgete cgagggggge atgtggtgge cectgtecte 540

agccgtttee tgcacaacag catcetgegg ccttecttge aggegtcaac cctgegecag 600
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ctcttetteca acgggacaga acccctgagg cctcaggacce cactcccatg gectgecactyg 660
gccaccacce tggagaccgt ggccacagag ggcgtggagg tcttctacac ggggaggetg 720
ggccagatgce tggtggagga cattgccaag gaagggagcec agctgacgcet gcaggacctg 780
gccaagttece ageccecgaggt ggtggatgec ctggaggtgce ccctggggga ctataccctg 840
tactcaccac cgccgectge agggggtgec attctcaget ttatcctcaa cgtgetaaga 900
gggttcaact tctcaacaga gtctatggec aggcctgaag ggagggtgaa cgtgtaccac 960

caccttgtag agacgctcaa gtttgccagg gggcagaggt ggaggctggg ggaccctcga 1020
agccacccga agctccagaa tgcctcccgg gacctgetgg gggagaccct ggcccagcetce 1080
atccgccaac agatcgatgg ccggggggac caccagctca gccactacag cttggccgag 1140
gcectggggece acgggacagg cacgtcccat gtgtectgtge tgggggagga tggcagcegec 1200
gtggctgcca ccagcaccat caacacaccc tttggagcga tggtgtattc accacggaca 1260
ggcatcatcc tcaacaacga gctcctggac ttatgcgagce gatgccecctg gggttceccgge 1320
accacccect cacctgtgag tggagacagg gtgggtggag ctccceggaag gtgctggecce 1380
ccagttceccag gcgagegtte cccatcctee atggtgcecect ccatcttgat caacaaagcece 1440
caggggtcga agctagtgat tggcggggct ggceggggage tcatcatcte tgctgtggec 1500
caggccatca tgagcaagct gtggcttgge tttgacctga gagcggccat tgcagccccce 1560
atcctgcatg tcaacagcaa gggctgtgtg gagtacgagce ccaacttcag ccagagacgg 1620
tgtcttgett tgttgccctg getgttctca aactcctgge ctcaagtgat cctgccacct 1680
tggctcccaa gtggctaa 1698
<210> SEQ ID NO 58

<211> LENGTH: 560

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58

Met Ala Arg Gly Tyr Gly Ala Thr Val Ser Leu Val Leu Leu Gly Leu
1 5 10 15

Gly Leu Ala Leu Ala Val Ile Val Leu Ala Val Val Leu Ser Arg His
20 25 30

Gln Ala Pro Cys Gly Pro Gln Ala Phe Ala His Ala Ala Val Ala Ala
35 40 45

Asp Ser Lys Val Cys Ser Asp Ile Gly Arg Ala Ile Leu Gln Gln Gln
50 55 60

Gly Ser Pro Val Asp Ala Thr Ile Ala Ala Leu Val Cys Thr Ser Val
65 70 75 80

Val Asn Pro Gln Ser Met Gly Leu Gly Gly Gly Val Ile Phe Thr Ile
85 90 95

Tyr Asn Val Thr Thr Gly Lys Val Glu Val Ile Asn Ala Arg Glu Thr
100 105 110

Val Pro Ala Ser His Ala Pro Ser Leu Leu Asp Gln Cys Ala Gln Ala
115 120 125

Leu Pro Leu Gly Thr Gly Ala Gln Trp Ile Gly Val Pro Gly Glu Leu
130 135 140

Arg Gly Tyr Ala Glu Ala His Arg Arg His Gly Arg Leu Pro Trp Ala
145 150 155 160
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Gln Leu Phe Gln Pro Thr Ile Ala Leu Leu Arg Gly Gly His Val Val
165 170 175

Ala Pro Val Leu Ser Arg Phe Leu His Asn Ser Ile Leu Arg Pro Ser
180 185 190

Leu Gln Ala Ser Thr Leu Arg Gln Leu Phe Phe Asn Gly Thr Glu Pro
195 200 205

Leu Arg Pro Gln Asp Pro Leu Pro Trp Pro Ala Leu Ala Thr Thr Leu
210 215 220

Glu Thr Val Ala Thr Glu Gly Val Glu Val Phe Tyr Thr Gly Arg Leu
225 230 235 240

Gly Gln Met Leu Val Glu Asp Ile Ala Lys Glu Gly Ser Gln Leu Thr
245 250 255

Leu Gln Asp Leu Ala Lys Phe Gln Pro Glu Val Val Asp Ala Leu Glu
260 265 270

Val Pro Leu Gly Asp Tyr Thr Leu Tyr Ser Pro Pro Pro Pro Ala Gly
275 280 285

Gly Ala Ile Leu Ser Phe Ile Leu Asn Val Leu Arg Gly Phe Asn Phe
290 295 300

Ser Thr Glu Ser Met Ala Arg Pro Glu Gly Arg Val Asn Val Tyr His
305 310 315 320

His Leu Val Glu Thr Leu Lys Phe Ala Arg Gly Gln Arg Trp Arg Leu
325 330 335

Gly Asp Pro Arg Ser His Pro Lys Leu Gln Asn Ala Ser Arg Asp Leu
340 345 350

Leu Gly Glu Thr Leu Ala Gln Leu Ile Arg Gln Gln Ile Asp Gly Arg
355 360 365

Gly Asp His Gln Leu Ser His Tyr Ser Leu Ala Glu Ala Trp Gly His
370 375 380

Gly Thr Gly Thr Ser His Val Ser Val Leu Gly Glu Asp Gly Ser Ala
385 390 395 400

Val Ala Ala Thr Ser Thr Ile Asn Thr Pro Phe Gly Ala Met Val Tyr
405 410 415

Ser Pro Arg Thr Gly Ile Ile Leu Asn Asn Glu Leu Leu Asp Leu Cys
420 425 430

Glu Arg Cys Pro Trp Gly Ser Gly Thr Thr Pro Ser Pro Val Ser Gly
435 440 445

Asp Arg Val Gly Gly Ala Pro Gly Arg Cys Trp Pro Pro Val Pro Gly
450 455 460

Glu Arg Ser Pro Ser Ser Met Val Pro Ser Ile Leu Ile Asn Lys Ala
465 470 475 480

Gln Gly Ser Lys Leu Val Ile Gly Gly Ala Gly Gly Glu Leu Ile Ile
485 490 495

Ser Ala Val Ala Gln Ala Ile Met Ser Lys Leu Trp Leu Gly Phe Asp
500 505 510

Leu Arg Ala Ala Ile Ala Ala Pro Ile Leu His Val Asn Ser Lys Gly
515 520 525

Cys Val Glu Tyr Glu Pro Asn Phe Ser Gln Arg Arg Cys Leu Ala Leu
530 535 540

Leu Pro Trp Leu Phe Ser Asn Ser Trp Pro Gln Val Ile Leu Pro Pro
545 550 555 560
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<210> SEQ ID NO 59

<211> LENGTH: 22

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 59

Arg Arg Cys Leu Ala Leu Leu Pro Trp Leu Phe Ser Asn Ser Trp Pro
5 10 15

Gln Val Ile Leu Pro Pro
20

<210> SEQ ID NO 60

<211> LENGTH: 2428

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 60

gggccactce gtagtgtgca cttggtgagg gcagcagctce gccacagctg ccagccatct 60
gtccattcac ccatctgtce gtectggecage cegetgttca gacctgtetg tetgtcecgec 120
catctgtaag cccatctctg tcccattgte tatctgacca tectttetett actgtcectet 180
ttgtctaget atctggecta tcetgtcegate catcttegtg tetgtcettca gceccccacct 240
gtttgtccat ctgtccaatt acctgtgact ctgtgcatct tcttgtecat tcatctgecc 300
acccatccgt ccctccgtet geccaccage cgcccctcete ctectggget gcagagccat 360

ggceegggge tacggggeca cggtcagect agtectgetg ggtetgggge tggegetgge 420

tgtcattgtg ctggetgtgg tecteteteg acaccaggece ccatgtggece cccaggectt 480
tgceccacget getgttgeeg cegactccaa ggtctgeteg gatattggac gagccatcect 540
ccagcageag ggctcacceg tggatgccac catcgegget ctggtetgeca ccagegtegt 600
caacccteag agecatgggec tgggceggagg ggtcatctte accatctaca atgtgacaac 660

aggggcccag tggatcgggg tgcccgggga gctcegtgge tatgecgagg cccaccgecg 720

ccatggecge ctgccctggg cgcagetgtt ccageccacce atcgegetge tccgaggggg 780
gcatgtggtg gccectgtee tcageegttt cctgcacaac agcatcctge ggecttectt 840
gcaggcgtea accctgegece agetcttett caacgggaca gaaccectga ggectcagga 900
cccactccca tggcctgcac tggccaccac cctggagacc gtggccacag agggcgtgga 960

ggtcttctac acggggaggc tgggccagat gctggtggag gacattgcca aggaagggag 1020
ccagctgacg ctgcaggacc tggccaagtt ccagcccgag gtggtggatg ccctggaggt 1080
gceceectgggg gactatacce tgtactcacce accgecgect gcagggggtyg ccattctcag 1140
ctttatcctc aacgtgctaa gagggttcaa cttctcaaca gagtctatgg ccaggcctga 1200
agggagggtg aacgtgtacc accaccttgt agagacgctc aagtttgcca aggggcagag 1260
gtggaggctg ggggaccctce gaagccaccce gaagctccag aatgcecctccce gggacctgcet 1320
gggggagacc ctggcccage tcatccgcca acagatcgat ggcecgggggg accaccagcet 1380
cagccactac agcettggeeg aggcectgggg ccacgggaca ggcacgtcecece atgtgtcagt 1440
gectgggggag gatggcagcg ccgtggetge caccagcacce atctacacac cctttggage 1500
gatggtgtat tcaccacgga caggcatcat cctcaacaac gagctcctgg acttatgcga 1560

gcgatgeeee cggggttecyg geaccaccee ctcacctgtg agggagacag ggtgggtgga 1620
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gctececcggaa ggtgectggee cccagttcca ggcgagegtt ccccatccte catggtgecce 1680
tccatcttga tcaacaaagc ccaggggtcg aagctagtga ttggcecggggce tggcggggag 1740
ctcatcatct ctgctgtggce ccaggccatc atgagcaagce tgtggcttgg ctttgacctg 1800
agagcggcca ttgcagccecce catcctgcat gtcaacagca agggcetgtgt ggagtacgag 1860
cccaacttca geccagagacg gtgtettget ttgttgecct ggcectgttete aaactcectgg 1920
cctcaagtga tcctgccacce ttggctccca agtggctaag actgtaggag gtgcagaggg 1980
gactccaaga ccgtggccag aaccagaccce agaggccctt cttcectgaac gtggtccagy 2040
ctgtgtccca ggagggggcce tgtgtgtacg ccgtctcgga cctgaggaag agtggggagg 2100
ccgcaggcta ctaagacact gctctgccca gagctgaagt ctggccccac catgagtect 2160
gtgtccagge cggacatggce tgggggacca actactctgg caggatctgg accectggea 2220
ggggagtcca gctgagagtg gaagaggtgg cggggaccag ctgggcagat gagaggctga 2280
gcctecatcece taacccectt teccagagece cctggtggte ctgaaccgge ccectcetatcece 2340
ctcecgecagge ctcttgectg gggccactct cccaccctet cgatctgtat atcctcecagt 2400
ccaagattaa agaggcggac tatgaaaa 2428
<210> SEQ ID NO 61

<211> LENGTH: 443

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 61

Met Ala Arg Gly Tyr Gly Ala Thr Val Ser Leu Val Leu Leu Gly Leu
1 5 10 15

Gly Leu Ala Leu Ala Val Ile Val Leu Ala Val Val Leu Ser Arg His
20 25 30

Gln Ala Pro Cys Gly Pro Gln Ala Phe Ala His Ala Ala Val Ala Ala
35 40 45

Asp Ser Lys Val Cys Ser Asp Ile Gly Arg Ala Ile Leu Gln Gln Gln
50 55 60

Gly Ser Pro Val Asp Ala Thr Ile Ala Ala Leu Val Cys Thr Ser Val
65 70 75 80

Val Asn Pro Gln Ser Met Gly Leu Gly Gly Gly Val Ile Phe Thr Ile
85 90 95

Tyr Asn Val Thr Thr Gly Ala Gln Trp Ile Gly Val Pro Gly Glu Leu
100 105 110

Arg Gly Tyr Ala Glu Ala His Arg Arg His Gly Arg Leu Pro Trp Ala
115 120 125

Gln Leu Phe Gln Pro Thr Ile Ala Leu Leu Arg Gly Gly His Val Val
130 135 140

Ala Pro Val Leu Ser Arg Phe Leu His Asn Ser Ile Leu Arg Pro Ser
145 150 155 160

Leu Gln Ala Ser Thr Leu Arg Gln Leu Phe Phe Asn Gly Thr Glu Pro
165 170 175

Leu Arg Pro Gln Asp Pro Leu Pro Trp Pro Ala Leu Ala Thr Thr Leu
180 185 190

Glu Thr Val Ala Thr Glu Gly Val Glu Val Phe Tyr Thr Gly Arg Leu
195 200 205

Gly Gln Met Leu Val Glu Asp Ile Ala Lys Glu Gly Ser Gln Leu Thr
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210 215 220

Leu Gln Asp Leu Ala Lys Phe Gln Pro Glu Val Val Asp Ala Leu Glu
225 230 235 240

Val Pro Leu Gly Asp Tyr Thr Leu Tyr Ser Pro Pro Pro Pro Ala Gly
245 250 255

Gly Ala Ile Leu Ser Phe Ile Leu Asn Val Leu Arg Gly Phe Asn Phe
260 265 270

Ser Thr Glu Ser Met Ala Arg Pro Glu Gly Arg Val Asn Val Tyr His
275 280 285

His Leu Val Glu Thr Leu Lys Phe Ala Lys Gly Gln Arg Trp Arg Leu
290 295 300

Gly Asp Pro Arg Ser His Pro Lys Leu Gln Asn Ala Ser Arg Asp Leu
305 310 315 320

Leu Gly Glu Thr Leu Ala Gln Leu Ile Arg Gln Gln Ile Asp Gly Arg
325 330 335

Gly Asp His Gln Leu Ser His Tyr Ser Leu Ala Glu Ala Trp Gly His
340 345 350

Gly Thr Gly Thr Ser His Val Ser Val Leu Gly Glu Asp Gly Ser Ala
355 360 365

Val Ala Ala Thr Ser Thr Ile Tyr Thr Pro Phe Gly Ala Met Val Tyr
370 375 380

Ser Pro Arg Thr Gly Ile Ile Leu Asn Asn Glu Leu Leu Asp Leu Cys
385 390 395 400

Glu Arg Cys Pro Arg Gly Ser Gly Thr Thr Pro Ser Pro Val Arg Glu
405 410 415

Thr Gly Trp Val Glu Leu Pro Glu Gly Ala Gly Pro Gln Phe Gln Ala
420 425 430

Ser Val Pro His Pro Pro Trp Cys Pro Pro Ser

435 440

<210> SEQ ID NO 62

<211> LENGTH: 149

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 62

tcectgagtyg tcagecccag aatggytcag tgacctgttt tggaceggtg agetgetgge 60
gggytcagag ctgggtggag gggggcagceg agggggattg ccagggactt ggcaggatgg 120

cgagatgcag tagggtgtgc tatctggat 149

<210> SEQ ID NO 63

<211> LENGTH: 4530

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 63

aattctcgag ctegtcgacce ggtcgacgag ctcegagggtce gacgagceteg agggegegeg 60
cceggececee acccectegea gcaccceegeg cceecgegece teccageegg gtecageegyg 120
agccatgggg ccggagcecgce agtgagcacc atggagetgg cggecttgtg cegetggggg 180

ctectecteg cectettgee ceccggagee gegageacee aagtgtgeac cggcacagac 240

atgaagctge ggctcectge cagteccgag acccacctgg acatgcteeg ccacctetac 300
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cagggctgcce aggtggtgca gggaaacctg gaactcacct acctgcccac caatgccagce 360
ctgtccttee tgcaggatat ccaggaggtg cagggctacg tgctcatcge tcacaaccaa 420
gtgaggcagg tcccactgca gaggctgegg attgtgcegag gcacccaget ctttgaggac 480
aactatgccc tggccegtgcet agacaatgga gacccgetga acaataccac ccctgtcaca 540
ggggccteee caggaggcect gecgggagetg cagcttcecgaa gcectcacaga gatcttgaaa 600
ggaggggtct tgatccagcg gaacccccag ctctgctacce aggacacgat tttgtggaag 660
gacatcttecc acaagaacaa ccagctggcet ctcacactga tagacaccaa ccgctctegyg 720
gectgccace cctgttcectcece gatgtgtaag ggctecccget gctggggaga gagttctgag 780
gattgtcaga gcctgacgcg cactgtctgt geccggtgget gtgccegetg caaggggeca 840
ctgcccactg actgctgeca tgagcagtgt gctgecgget gcacgggecc caagcactct 900
gactgcctgg cctgectcca cttcaaccac agtggcatct gtgagectgca ctgcccagec 960

ctggtcacct acaacacaga cacgtttgag tccatgccca atcccgaggg ccggtataca 1020
ttcggegeca gectgtgtgac tgcctgtcce tacaactacce tttctacgga cgtgggatcce 1080
tgcaccecteg tectgeccecet gcacaaccaa gaggtgacag cagaggatgg aacacagcgg 1140
tgtgagaagt gcagcaagcce ctgtgcccga gtgtgctatg gtctgggcat ggagcacttg 1200
cgagaggtga gggcagttac cagtgccaat atccaggagt ttgctggcetg caagaagatc 1260
tttgggagcce tggcatttect gccggagage tttgatgggg acccagcectce caacactgece 1320
ccgectecage cagagcaget ccaagtgttt gagactctgg aagagatcac aggttaccta 1380
tacatctcag catggccgga cagcctgect gacctcageg tcecttccagaa cctgcaagta 1440
atccggggac gaattctgca caatggcgece tactcgctga ccctgcaagg gectgggcatce 1500
agctggetgg ggctgcgete actgagggaa ctgggcagtg gactggccct catccaccat 1560
aacacccacc tctgecttegt gcacacggtg ccctgggacce agctctttcecg gaacccgcac 1620
caagctectge tccacactge caaccggcca gaggacgagt gtgtgggcga gggcctggcece 1680
tgccaccage tgtgecgecceg agggcactge tggggtccag ggcccaccca gtgtgtcaac 1740
tgcagccagt tecttegggg ccaggagtge gtggaggaat gccgagtact gcaggggcetce 1800
cccagggagt atgtgaatgce caggcactgt ttgccgtgec accctgagtg tcagecccag 1860
aatggctcag tgacctgttt tggaccggag gctgaccagt gtgtggcctg tgcccactat 1920
aaggaccctce ccttetgegt ggcccgetge cccageggtg tgaaacctga cctcectectac 1980
atgcccatect ggaagtttecce agatgaggag ggcgcatgcc agcecttgecce catcaactge 2040
acccactcct gtgtggacct ggatgacaag ggctgccccg ccgagcagag agccagccct 2100
ctgacgtcca tcgtctcectge ggtggttgge attctgetgg tegtggtcectt gggggtggtce 2160
tttgggatcc tcatcaagcg acggcagcag aagatccgga agtacacgat gcggagactg 2220
ctgcaggaaa cggagctggt ggagccgctg acacctagcg gagcgatgcece caaccaggcyg 2280
cagatgcgga tcctgaaaga gacggagctg aggaaggtga aggtgcttgg atctggeget 2340
tttggcacag tctacaaggg catctggatc cctgatgggg agaatgtgaa aattccagtg 2400
gccatcaaag tgttgaggga aaacacatcc cccaaagcca acaaagaaat cttagacgaa 2460
gcatacgtga tggctggtgt gggctcccca tatgtctcce gecttetggg catctgectg 2520

acatccacgg tgcagctggt gacacagctt atgccctatg gctgcctcett agaccatgtce 2580
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cgggaaaacc gcggacgcct gggctcccag gacctgctga actggtgtat gcagattgcece 2640
aaggggatga gctacctgga ggatgtgcgg ctcegtacaca gggacttggce cgctcggaac 2700
gtgctggtca agagtcccaa ccatgtcaaa attacagact tcgggctgge tcggctgcectg 2760
gacattgacg agacagagta ccatgcagat gggggcaagg tgcccatcaa gtggatggeg 2820
ctggagtcca ttctecgeeg geggttcace caccagagtg atgtgtggag ttatggtgtg 2880
actgtgtggg agctgatgac ttttggggcc aaaccttacg atgggatccc agcccgggag 2940
atccctgacce tgctggaaaa gggggagcgg ctgccccage cccccatcetg caccattgat 3000
gtctacatga tcatggtcaa atgttggatg attgactctg aatgtcggcc aagattccgg 3060
gagttggtgt ctgaattctc ccgcatggec agggacccece agecgetttgt ggtcatccag 3120
aatgaggact tgggcccagce cagtcccttg gacagcacct tctaccgete actgcectggag 3180
gacgatgaca tgggggacct ggtggatgct gaggagtatc tggtacccca gcagggcttce 3240
ttctgtccag accctgecce gggegcetggg ggcatggtcc accacaggca ccgcagctca 3300
tctaccagga gtggceggtgg ggacctgaca ctagggetgg agccctctga agaggaggec 3360
cccaggtecte cactggcacce ctccgaaggg gctggctecg atgtatttga tggtgacctg 3420
ggaatggggg cagccaaggg gctgcaaagce ctccccacac atgaccccag ccectctacag 3480
cggtacagtg aggaccccac agtacccctg ccctctgaga ctgatggeta cgttgecccce 3540
ctgacctgca gcccccagece tgaatatgtg aaccagccag atgttceggec ccagcccect 3600
tegeccecgag agggcectet gectgetgece cgacctgetg gtgccactet ggaaagggcece 3660
aagactctct ccccagggaa gaatggggtc gtcaaagacg tttttgccett tgggggtgcce 3720
gtggagaacc ccgagtactt gacaccccag ggaggagctg cccctcagcc ccaccctect 3780
cctgecttca gecccagectt cgacaaccte tattactggg accaggaccce accagagcgg 3840
ggggctccac ccagcacctt caaagggaca cctacggcag agaacccaga gtacctgggt 3900
ctggacgtgc cagtgtgaac cagaaggcca agtccgcaga agccctgatg tgtcctcagg 3960
gagcagggaa ggcctgactt ctgctggcat caagaggtgg gagggccctce cgaccactte 4020
caggggaacc tgccatgcca ggaacctgtce ctaaggaacc ttecttectg cttgagttece 4080
cagatggctg gaaggggtcce agcectcgttg gaagaggaac agcactgggg agtctttgtg 4140
gattctgagg ccctgcccaa tgagactcta gggtccagtg gatgccacag cccagettgg 4200
cccetttectt ccagatcctg ggtactgaaa gecttaggga agctggccetg agaggggaag 4260
cggccctaag ggagtgtcta agaacaaaag cgacccattc agagactgtc cctgaaacct 4320
agtactgccce cccatgagga aggaacagca atggtgtcag tatccagget ttgtacagag 4380
tgcttttctg tttagttttt actttttttg ttttgttttt ttaaagacga aataaagacc 4440
caggggagaa tgggtgttgt atggggaggc aagtgtgggg ggtccttctce cacacccact 4500
ttgtccattt gcaaatatat tttggaaaac 4530
<210> SEQ ID NO 64

<211> LENGTH: 1255

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 64

Met Glu Leu Ala Ala Leu Cys Arg Trp Gly Leu Leu Leu Ala Leu Leu
1 5 10 15
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Pro Pro Gly
Leu Arg Leu
Leu Tyr Gln

50

Leu Pro Thr
65

Gln Gly Tyr
Gln Arg Leu
Ala Leu Ala

115

Val Thr Gly
130

Leu Thr Glu
145

Leu Cys Tyr
Asn Gln Leu
His Pro Cys

195

Ser Glu Asp
210

Ala Arg Cys
225

Ala Ala Gly
His Phe Asn
Thr Tyr Asn

275

Tyr Thr Phe
290

Ser Thr Asp
305

Glu Val Thr
Pro Cys Ala
Val Arg Ala

355

Lys Ile Phe
370

Pro Ala Ser
385

Glu Thr Leu

Ala

Pro

Gly

Asn

Val

Arg

100

Val

Ala

Ile

Gln

Ala

180

Ser

Cys

Lys

Cys

His

260

Thr

Gly

Val

Ala

Arg

340

Val

Gly

Asn

Glu

Ala

Ala

Cys

Ala

Leu

85

Ile

Leu

Ser

Leu

Asp

165

Leu

Pro

Gln

Gly

Thr

245

Ser

Asp

Ala

Gly

Glu

325

Val

Thr

Ser

Thr

Glu
405

Ser

Ser

Gln

Ser

70

Ile

Val

Asp

Pro

Lys

150

Thr

Thr

Met

Ser

Pro

230

Gly

Gly

Thr

Ser

Ser

310

Asp

Cys

Ser

Leu

Ala

390

Ile

Thr

Pro

Val

55

Leu

Ala

Arg

Asn

Gly

135

Gly

Ile

Leu

Cys

Leu

215

Leu

Pro

Ile

Phe

Cys

295

Cys

Gly

Tyr

Ala

Ala

375

Pro

Thr

Gln

Glu

40

Val

Ser

His

Gly

Gly

120

Gly

Gly

Leu

Ile

Lys

200

Thr

Pro

Lys

Cys

Glu

280

Val

Thr

Thr

Gly

Asn

360

Phe

Leu

Gly

Val

Thr

Gln

Phe

Asn

Thr

105

Asp

Leu

Val

Trp

Asp

185

Gly

Thr

His

Glu

265

Ser

Thr

Leu

Gln

Leu

345

Ile

Leu

Gln

Tyr

Cys

His

Gly

Leu

Gln

90

Gln

Pro

Arg

Leu

Lys

170

Thr

Ser

Thr

Asp

Ser

250

Leu

Met

Ala

Val

Arg

330

Gly

Gln

Pro

Pro

Leu
410

Thr

Leu

Asn

Gln

75

Val

Leu

Leu

Glu

Ile

155

Asp

Asn

Arg

Val

Cys

235

Asp

His

Pro

Cys

Cys

315

Cys

Met

Glu

Glu

Glu

395

Tyr

Gly

Asp

Leu

60

Asp

Arg

Phe

Asn

Leu

140

Gln

Ile

Arg

Cys

Cys

220

Cys

Cys

Cys

Asn

Pro

300

Pro

Glu

Glu

Phe

Ser

380

Gln

Ile

Thr

Met

45

Glu

Ile

Gln

Glu

Asn

125

Gln

Arg

Phe

Ser

Trp

205

Ala

His

Leu

Pro

Pro

285

Tyr

Leu

Lys

His

Ala

365

Phe

Leu

Ser

Asp

30

Leu

Leu

Gln

Val

Asp

110

Thr

Leu

Asn

His

Arg

190

Gly

Gly

Glu

Ala

Ala

270

Glu

Asn

His

Cys

Leu

350

Gly

Asp

Gln

Ala

Met

Arg

Thr

Glu

Pro

95

Asn

Thr

Arg

Pro

Lys

175

Ala

Glu

Gly

Gln

Cys

255

Leu

Gly

Tyr

Asn

Ser

335

Arg

Cys

Gly

Val

Trp
415

Lys

His

Tyr

Val

80

Leu

Tyr

Pro

Ser

Gln

160

Asn

Cys

Ser

Cys

Cys

240

Leu

Val

Arg

Leu

Gln

320

Lys

Glu

Lys

Asp

Phe

400

Pro
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Asp Ser Leu Pro Asp Leu Ser Val Phe Gln Asn Leu Gln Val Ile Arg
420 425 430

Gly Arg Ile Leu His Asn Gly Ala Tyr Ser Leu Thr Leu Gln Gly Leu
435 440 445

Gly Ile Ser Trp Leu Gly Leu Arg Ser Leu Arg Glu Leu Gly Ser Gly
450 455 460

Leu Ala Leu Ile His His Asn Thr His Leu Cys Phe Val His Thr Val
465 470 475 480

Pro Trp Asp Gln Leu Phe Arg Asn Pro His Gln Ala Leu Leu His Thr
485 490 495

Ala Asn Arg Pro Glu Asp Glu Cys Val Gly Glu Gly Leu Ala Cys His
500 505 510

Gln Leu Cys Ala Arg Gly His Cys Trp Gly Pro Gly Pro Thr Gln Cys
515 520 525

Val Asn Cys Ser Gln Phe Leu Arg Gly Gln Glu Cys Val Glu Glu Cys
530 535 540

Arg Val Leu Gln Gly Leu Pro Arg Glu Tyr Val Asn Ala Arg His Cys
545 550 555 560

Leu Pro Cys His Pro Glu Cys Gln Pro Gln Asn Gly Ser Val Thr Cys
565 570 575

Phe Gly Pro Glu Ala Asp Gln Cys Val Ala Cys Ala His Tyr Lys Asp
580 585 590

Pro Pro Phe Cys Val Ala Arg Cys Pro Ser Gly Val Lys Pro Asp Leu
595 600 605

Ser Tyr Met Pro Ile Trp Lys Phe Pro Asp Glu Glu Gly Ala Cys Gln
610 615 620

Pro Cys Pro Ile Asn Cys Thr His Ser Cys Val Asp Leu Asp Asp Lys
625 630 635 640

Gly Cys Pro Ala Glu Gln Arg Ala Ser Pro Leu Thr Ser Ile Val Ser
645 650 655

Ala Val Val Gly Ile Leu Leu Val Val Val Leu Gly Val Val Phe Gly
660 665 670

Ile Leu Ile Lys Arg Arg Gln Gln Lys Ile Arg Lys Tyr Thr Met Arg
675 680 685

Arg Leu Leu Gln Glu Thr Glu Leu Val Glu Pro Leu Thr Pro Ser Gly
690 695 700

Ala Met Pro Asn Gln Ala Gln Met Arg Ile Leu Lys Glu Thr Glu Leu
705 710 715 720

Arg Lys Val Lys Val Leu Gly Ser Gly Ala Phe Gly Thr Val Tyr Lys
725 730 735

Gly Ile Trp Ile Pro Asp Gly Glu Asn Val Lys Ile Pro Val Ala Ile
740 745 750

Lys Val Leu Arg Glu Asn Thr Ser Pro Lys Ala Asn Lys Glu Ile Leu
755 760 765

Asp Glu Ala Tyr Val Met Ala Gly Val Gly Ser Pro Tyr Val Ser Arg
770 775 780

Leu Leu Gly Ile Cys Leu Thr Ser Thr Val Gln Leu Val Thr Gln Leu
785 790 795 800

Met Pro Tyr Gly Cys Leu Leu Asp His Val Arg Glu Asn Arg Gly Arg
805 810 815

Leu Gly Ser Gln Asp Leu Leu Asn Trp Cys Met Gln Ile Ala Lys Gly
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820 825 830
Met Ser Tyr Leu Glu Asp Val Arg Leu Val His Arg Asp Leu Ala Ala
835 840 845
Arg Asn Val Leu Val Lys Ser Pro Asn His Val Lys Ile Thr Asp Phe
850 855 860
Gly Leu Ala Arg Leu Leu Asp Ile Asp Glu Thr Glu Tyr His Ala Asp
865 870 875 880
Gly Gly Lys Val Pro Ile Lys Trp Met Ala Leu Glu Ser Ile Leu Arg
885 890 895
Arg Arg Phe Thr His Gln Ser Asp Val Trp Ser Tyr Gly Val Thr Val
900 905 910
Trp Glu Leu Met Thr Phe Gly Ala Lys Pro Tyr Asp Gly Ile Pro Ala
915 920 925
Arg Glu Ile Pro Asp Leu Leu Glu Lys Gly Glu Arg Leu Pro Gln Pro
930 935 940
Pro Ile Cys Thr Ile Asp Val Tyr Met Ile Met Val Lys Cys Trp Met
945 950 955 960
Ile Asp Ser Glu Cys Arg Pro Arg Phe Arg Glu Leu Val Ser Glu Phe
965 970 975
Ser Arg Met Ala Arg Asp Pro Gln Arg Phe Val Val Ile Gln Asn Glu
980 985 990
Asp Leu Gly Pro Ala Ser Pro Leu Asp Ser Thr Phe Tyr Arg Ser Leu
995 1000 1005
Leu Glu Asp Asp Asp Met Gly Asp Leu Val Asp Ala Glu Glu Tyr
1010 1015 1020
Leu Val Pro Gln Gln Gly Phe Phe Cys Pro Asp Pro Ala Pro Gly
1025 1030 1035
Ala Gly Gly Met Val His His Arg His Arg Ser Ser Ser Thr Arg
1040 1045 1050
Ser Gly Gly Gly Asp Leu Thr Leu Gly Leu Glu Pro Ser Glu Glu
1055 1060 1065
Glu Ala Pro Arg Ser Pro Leu Ala Pro Ser Glu Gly Ala Gly Ser
1070 1075 1080
Asp Val Phe Asp Gly Asp Leu Gly Met Gly Ala Ala Lys Gly Leu
1085 1090 1095
Gln Ser Leu Pro Thr His Asp Pro Ser Pro Leu Gln Arg Tyr Ser
1100 1105 1110
Glu Asp Pro Thr Val Pro Leu Pro Ser Glu Thr Asp Gly Tyr Val
1115 1120 1125
Ala Pro Leu Thr Cys Ser Pro Gln Pro Glu Tyr Val Asn Gln Pro
1130 1135 1140
Asp Val Arg Pro Gln Pro Pro Ser Pro Arg Glu Gly Pro Leu Pro
1145 1150 1155
Ala Ala Arg Pro Ala Gly Ala Thr Leu Glu Arg Ala Lys Thr Leu
1160 1165 1170
Ser Pro Gly Lys Asn Gly Val Val Lys Asp Val Phe Ala Phe Gly
1175 1180 1185
Gly Ala Val Glu Asn Pro Glu Tyr Leu Thr Pro Gln Gly Gly Ala
1190 1195 1200
Ala Pro Gln Pro His Pro Pro Pro Ala Phe Ser Pro Ala Phe Asp
1205 1210 1215
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Asn Leu Tyr Tyr Trp Asp Gln Asp Pro Pro Glu Arg Gly Ala Pro
1220 1225 1230

Pro Ser Thr Phe Lys Gly Thr Pro Thr Ala Glu Asn Pro Glu Tyr
1235 1240 1245

Leu Gly Leu Asp Val Pro Val

1250 1255

<210> SEQ ID NO 65

<211> LENGTH: 1836

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 65

atggagetgg cggecttgtg cegetggggg ctectecteg cectettgee cecceggagece
gcgagcaccee aagtgtgcac cggcacagac atgaagetge ggetcecectge cagtceccgag
acccacctgg acatgetceg ccacctctac cagggetgece aggtggtgea gggaaacctyg
gaactcacct acctgcccac caatgccage ctgtecttec tgcaggatat ccaggaggtg
cagggctacg tgctcatcge tcacaaccaa gtgaggcagg tcccactgca gaggctgcegg
attgtgegag gecacccaget ctttgaggac aactatgeee tggecgtget agacaatgga
gaccegetga acaataccac cectgteaca ggggectece caggaggcect gegggagetg
cagcttegaa gectcacaga gatcttgaaa ggaggggtet tgatccageg gaacccecag
ctetgetace aggacacgat tttgtggaag gacatcttece acaagaacaa ccagctgget
ctcacactga tagacaccaa ccgctcetegg gectgecace cctgttetece gatgtgtaag
ggctcccget getggggaga gagttctgag gattgtcaga gectgacgeg cactgtetgt
geeggtgget gtgeccgetg caaggggeca ctgcccactg actgetgeca tgagcagtgt
gectgecgget geacgggece caagcactct gactgectgg cctgectcca cttcaaccac
agtggcatct gtgagctgeca ctgcccagec ctggtcacct acaacacaga cacgtttgag
tccatgecca atcccgaggg ccggtataca ttcecggcegceca gctgtgtgac tgcectgtcece
tacaactacc tttctacgga cgtgggatce tgcacccteg tctgeccect geacaaccaa
gaggtgacag cagaggatgg aacacagcgg tgtgagaagt gcagcaagece ctgtgeccga
gtgtgctatg gtetgggeat ggagcacttyg cgagaggtga gggcagttac cagtgccaat
atccaggagt ttgctggetyg caagaagatce tttgggagece tggecatttet gecggagage
tttgatgggg acccagecte caacactgec cecgetccage cagagcaget ccaagtgttt
gagactctgg aagagatcac aggttaccta tacatctcag catggecgga cagectgect
gacctcageg tcttcecagaa cctgcaagta atccggggac gaattctgea caatggegece
tactcgetga cectgcaagg getgggeate agetggetgg ggetgegete actgagggaa
ctgggcagtg gactggcccet catccaccat aacacccacc tctgcettcegt gcacacggtg
ccctgggace agctcettteg gaacccgcac caagctcetge tccacactge caaccggceca
gaggacgagt gtgtgggega gggectggee tgccaccage tgtgegeceg agggcactge
tggggtecag ggcccaccca gtgtgtcaac tgcagecagt teettegggg ccaggagtge
gtggaggaat gccgagtact gcaggggete cccagggagt atgtgaatge caggcactgt

ttgcegtgee accctgagtyg tcagecccag aatggetcag tgacctgttt tggaccggtyg

60

120

180

240

300

360

420

480

540

600

660

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740
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agctgctgge gggytcagag ctgggtggag gggggcagcg agggggattg ccagggactt 1800

ggcaggatgg cgagatgcag tagggtgtgc tatctg 1836

<210> SEQ ID NO 66

<211> LENGTH: 612

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (585)..(585)

<223> OTHER INFORMATION: Variable amino acid

<400> SEQUENCE: 66

Met Glu Leu Ala Ala Leu Cys Arg Trp Gly Leu Leu Leu Ala Leu Leu
1 5 10 15

Pro Pro Gly Ala Ala Ser Thr Gln Val Cys Thr Gly Thr Asp Met Lys
20 25 30

Leu Arg Leu Pro Ala Ser Pro Glu Thr His Leu Asp Met Leu Arg His
35 40 45

Leu Tyr Gln Gly Cys Gln Val Val Gln Gly Asn Leu Glu Leu Thr Tyr
50 55 60

Leu Pro Thr Asn Ala Ser Leu Ser Phe Leu Gln Asp Ile Gln Glu Val
65 70 75 80

Gln Gly Tyr Val Leu Ile Ala His Asn Gln Val Arg Gln Val Pro Leu
Gln Arg Leu Arg Ile Val Arg Gly Thr Gln Leu Phe Glu Asp Asn Tyr
100 105 110

Ala Leu Ala Val Leu Asp Asn Gly Asp Pro Leu Asn Asn Thr Thr Pro
115 120 125

Val Thr Gly Ala Ser Pro Gly Gly Leu Arg Glu Leu Gln Leu Arg Ser
130 135 140

Leu Thr Glu Ile Leu Lys Gly Gly Val Leu Ile Gln Arg Asn Pro Gln
145 150 155 160

Leu Cys Tyr Gln Asp Thr Ile Leu Trp Lys Asp Ile Phe His Lys Asn
165 170 175

Asn Gln Leu Ala Leu Thr Leu Ile Asp Thr Asn Arg Ser Arg Ala Cys
180 185 190

His Pro Cys Ser Pro Met Cys Lys Gly Ser Arg Cys Trp Gly Glu Ser
195 200 205

Ser Glu Asp Cys Gln Ser Leu Thr Arg Thr Val Cys Ala Gly Gly Cys
210 215 220

Ala Arg Cys Lys Gly Pro Leu Pro Thr Asp Cys Cys His Glu Gln Cys
225 230 235 240

Ala Ala Gly Cys Thr Gly Pro Lys His Ser Asp Cys Leu Ala Cys Leu
245 250 255

His Phe Asn His Ser Gly Ile Cys Glu Leu His Cys Pro Ala Leu Val
260 265 270

Thr Tyr Asn Thr Asp Thr Phe Glu Ser Met Pro Asn Pro Glu Gly Arg
275 280 285

Tyr Thr Phe Gly Ala Ser Cys Val Thr Ala Cys Pro Tyr Asn Tyr Leu
290 295 300

Ser Thr Asp Val Gly Ser Cys Thr Leu Val Cys Pro Leu His Asn Gln
305 310 315 320
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Glu Val Thr Ala Glu Asp Gly Thr Gln Arg Cys Glu Lys Cys Ser Lys
325 330 335

Pro Cys Ala Arg Val Cys Tyr Gly Leu Gly Met Glu His Leu Arg Glu
340 345 350

Val Arg Ala Val Thr Ser Ala Asn Ile Gln Glu Phe Ala Gly Cys Lys
355 360 365

Lys Ile Phe Gly Ser Leu Ala Phe Leu Pro Glu Ser Phe Asp Gly Asp
370 375 380

Pro Ala Ser Asn Thr Ala Pro Leu Gln Pro Glu Gln Leu Gln Val Phe
385 390 395 400

Glu Thr Leu Glu Glu Ile Thr Gly Tyr Leu Tyr Ile Ser Ala Trp Pro
405 410 415

Asp Ser Leu Pro Asp Leu Ser Val Phe Gln Asn Leu Gln Val Ile Arg
420 425 430

Gly Arg Ile Leu His Asn Gly Ala Tyr Ser Leu Thr Leu Gln Gly Leu
435 440 445

Gly Ile Ser Trp Leu Gly Leu Arg Ser Leu Arg Glu Leu Gly Ser Gly
450 455 460

Leu Ala Leu Ile His His Asn Thr His Leu Cys Phe Val His Thr Val
465 470 475 480

Pro Trp Asp Gln Leu Phe Arg Asn Pro His Gln Ala Leu Leu His Thr
485 490 495

Ala Asn Arg Pro Glu Asp Glu Cys Val Gly Glu Gly Leu Ala Cys His
500 505 510

Gln Leu Cys Ala Arg Gly His Cys Trp Gly Pro Gly Pro Thr Gln Cys
515 520 525

Val Asn Cys Ser Gln Phe Leu Arg Gly Gln Glu Cys Val Glu Glu Cys
530 535 540

Arg Val Leu Gln Gly Leu Pro Arg Glu Tyr Val Asn Ala Arg His Cys
545 550 555 560

Leu Pro Cys His Pro Glu Cys Gln Pro Gln Asn Gly Ser Val Thr Cys
565 570 575

Phe Gly Pro Val Ser Cys Trp Arg Xaa Gln Ser Trp Val Glu Gly Gly
580 585 590

Ser Glu Gly Asp Cys Gln Gly Leu Gly Arg Met Ala Arg Cys Ser Arg
595 600 605

Val Cys Tyr Leu
610

<210> SEQ ID NO 67

<211> LENGTH: 33

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Variable amino acid

<400> SEQUENCE: 67

Val Ser Cys Trp Arg Xaa Gln Ser Trp Val Glu Gly Gly Ser Glu Gly
1 5 10 15

Asp Cys Gln Gly Leu Gly Arg Met Ala Arg Cys Ser Arg Val Cys Tyr
20 25 30

Leu
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<210> SEQ ID NO 68

<211> LENGTH: 3383

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 68

getgegegea ggccgggaac acgaggccaa gagccgcage cccagecgee ttggtgcage
gtacaccgge actageccge ttgcagcecce aggattagac agaagacgeg tcectceggege
ggtcgecegee cagecegtagt cacctggatt acctacageg gcagetgeag cggagcecage
gagaaggcca aaggggagca gegtcccgag aggagcgect cttttecaggg accccgecgg
ctggeggacyg cgcgggaaag cggcgtcgeg aacagagceca gattgaggge ccgegggtygg
agagagcgac gcccgagggg atggeggcag cgtceccggag cgectetgge tgggegetac
tgctgetggt ggcactttgg cagcagegeg cggecggete cggegtcette cagctgcage
tgcaggagtt catcaacgag cgcggcgtac tggccagtgg geggecttge gagcccgget
gecggacttt ctteegegte tgecttaage acttccagge ggtegteteg cecggacect
gecaccttegg gaccgtetece acgecggtat tgggcaccaa ctectteget gteegggacg
acagtagegg cggggggcege aaccctcetee aactgecctt caatttcace tggccgggta
cctteteget catcatcgaa gettggcacyg cgccaggaga cgacctgegg ccagaggect
tgccaccaga tgcactcatc agcaagatcg ccatccaggg ctcectaget gtgggtcaga
actggttatt ggatgagcaa accagcaccce tcacaaggct gegctactct taccgggtca
tctgcagtga caactactat ggagacaact gctceccgect gtgcaagaag cgcaatgacce
acttcggeca ctatgtgtge cagccagatyg gcaacttgte ctgectgecce ggttggactg
gggaatattg ccaacagcct atctgtcttt cgggctgtca tgaacagaat ggctactgca
gcaagccage agagtgecte tgecgeccag getggcaggg ceggetgtgt aacgaatgca
tcceccacaa tggetgtege cacggcacct gcageactece ctggcaatgt acttgtgatg
agggetgggg aggectgttt tgtgaccaag atctcaacta ctgcacccac cactccccat
gcaagaatgg ggcaacgtge tccaacagtg ggcagcgaag ctacacctge acctgtcegec
caggctacac tggtgtggac tgtgagetgg agetcagega gtgtgacage aacccectgte
gcaatggagg cagctgtaag gaccaggagg atggctacca ctgectgtgt cctecggget
actatggect gcattgtgaa cacagcacct tgagetgege cgactcccce tgcttcaatg
ggggctectyg ccgggagege aaccaggggg ccaactatge ttgtgaatgt ceccccaact
tcaccggete caactgcgag aagaaagtgg acaggtgcac cagcaacccc tgtgccaacg
ggggacagtyg cctgaaccga ggtccaagcec gcatgtgccg ctgecgtect ggattcacgg
gecacctactg tgaactccac gtcagegact gtgcccgtaa cecttgegee cacggtggca
cttgeccatga cctggagaat gggctcatgt geacctgece tgeeggette tctggecgac
getgtgaggt geggacatcee atcgatgect gtgectcgag teectgette aacagggceca
cctgetacac cgacctcetee acagacacct ttgtgtgeaa ctgcccttat ggetttgtgg
gcagcegetyg cgagttecee gtgggettge cgeccagett ceectgggtyg gecgtetege
tgggtgtggg getggcagtg ctgctggtac tgctgggcat ggtggcagtg getgtgegge

agctgegget tegacggecg gacgacggca gcagggaage catgaacaac ttgtcggact

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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tccagaagga caacctgatt cctgccgccce agcttaaaaa cacaaaccag aagaaggagc 2100
tggaagtgga ctgtggcctg gacaagtcca actgtggcaa acagcaaaac cacacattgg 2160
actataatct ggccccaggg cccctgggge gggggaccat gccaggaaag tttcecccaca 2220
gtgacaagag cttaggagag aaggcgccac tgcggttaca cagtgaaaag ccagagtgtce 2280
ggatatcagc gatatgctcc cccagggact ccatgtacca gtctgtgtgt ttgatatcag 2340
aggagaggaa tgaatgtgtc attgccacgg aggtataagg caggagccta cctggacatc 2400
cctgctecage cccgeggetg gaccttectt ctgcattgtt tacattgcat cctggatggg 2460
acgtttttca tatgcaacgt gctgctctca ggaggaggag ggaatggcag gaaccggaca 2520
gactgtgaac ttgccaagag atgcaatacc cttccacacc tttgggtgtce tgtctggcat 2580
cagattggca gctgcaccaa ccagaggaac agaagagaag agagatgcca ctgggcactg 2640
ccetgecagt agtggectte agggggctce ttecgggget cecggectgtt tteccagagag 2700
agtggcagta gccccatggg gcccggagct gectgtggect ccactggcat ccgtgtttece 2760
aaaagtgcct ttggcccagg ctccacggcg acagttggge ccaaatcaga aaggagagag 2820
ggggccaatg agggcagggce ctectgtggg ctggaaaacc actgggtgeg tctettgetg 2880
gggtttgcee tggaggtgag gtgagtgcte gagggagggg agtgctttct gecccatgec 2940
tccaactact gtatgcaggce ctggctctet ggtctaggec ctttgggcaa gaatgtcegt 3000
ctaccecgget tccaccaccce tcectggecctg ggcttetgta agcagacagg cagagggcect 3060
gcecectecca ccagccaagg gtgccaggec taactgggge actcagggca gtgtgttgga 3120
aattccactg agggggaaat caggtgctgc ggccgectgg geccectttect ccctcaagece 3180
catctccaca acctcgagece tgggctctgg tccactactg ccccagacca ccctcaaage 3240
tggtcttcag aaatcaataa tatgagtttt tattttgttt tttttttttt ttttgtagtt 3300
tattttggag tctagtattt caataattta agaatcagaa gcactgacct ttctacattt 3360
tataacatta ttttgtatat aat 3383
<210> SEQ ID NO 69

<211> LENGTH: 685

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 69

Met Ala Ala Ala Ser Arg Ser Ala Ser Gly Trp Ala Leu Leu Leu Leu
1 5 10 15

Val Ala Leu Trp Gln Gln Arg Ala Ala Gly Ser Gly Val Phe Gln Leu
20 25 30

Gln Leu Gln Glu Phe Ile Asn Glu Arg Gly Val Leu Ala Ser Gly Arg
35 40 45

Pro Cys Glu Pro Gly Cys Arg Thr Phe Phe Arg Val Cys Leu Lys His
50 55 60

Phe Gln Ala Val Val Ser Pro Gly Pro Cys Thr Phe Gly Thr Val Ser
65 70 75 80

Thr Pro Val Leu Gly Thr Asn Ser Phe Ala Val Arg Asp Asp Ser Ser
85 90 95

Gly Gly Gly Arg Asn Pro Leu Gln Leu Pro Phe Asn Phe Thr Trp Pro
100 105 110
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Gly Thr Phe Ser Leu Ile Ile Glu Ala Trp His Ala Pro Gly Asp Asp
115 120 125

Leu Arg Pro Glu Ala Leu Pro Pro Asp Ala Leu Ile Ser Lys Ile Ala
130 135 140

Ile Gln Gly Ser Leu Ala Val Gly Gln Asn Trp Leu Leu Asp Glu Gln
145 150 155 160

Thr Ser Thr Leu Thr Arg Leu Arg Tyr Ser Tyr Arg Val Ile Cys Ser
165 170 175

Asp Asn Tyr Tyr Gly Asp Asn Cys Ser Arg Leu Cys Lys Lys Arg Asn
180 185 190

Asp His Phe Gly His Tyr Val Cys Gln Pro Asp Gly Asn Leu Ser Cys
195 200 205

Leu Pro Gly Trp Thr Gly Glu Tyr Cys Gln Gln Pro Ile Cys Leu Ser
210 215 220

Gly Cys His Glu Gln Asn Gly Tyr Cys Ser Lys Pro Ala Glu Cys Leu
225 230 235 240

Cys Arg Pro Gly Trp Gln Gly Arg Leu Cys Asn Glu Cys Ile Pro His
245 250 255

Asn Gly Cys Arg His Gly Thr Cys Ser Thr Pro Trp Gln Cys Thr Cys
260 265 270

Asp Glu Gly Trp Gly Gly Leu Phe Cys Asp Gln Asp Leu Asn Tyr Cys
275 280 285

Thr His His Ser Pro Cys Lys Asn Gly Ala Thr Cys Ser Asn Ser Gly
290 295 300

Gln Arg Ser Tyr Thr Cys Thr Cys Arg Pro Gly Tyr Thr Gly Val Asp
305 310 315 320

Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser Asn Pro Cys Arg Asn Gly
325 330 335

Gly Ser Cys Lys Asp Gln Glu Asp Gly Tyr His Cys Leu Cys Pro Pro
340 345 350

Gly Tyr Tyr Gly Leu His Cys Glu His Ser Thr Leu Ser Cys Ala Asp
355 360 365

Ser Pro Cys Phe Asn Gly Gly Ser Cys Arg Glu Arg Asn Gln Gly Ala
370 375 380

Asn Tyr Ala Cys Glu Cys Pro Pro Asn Phe Thr Gly Ser Asn Cys Glu
385 390 395 400

Lys Lys Val Asp Arg Cys Thr Ser Asn Pro Cys Ala Asn Gly Gly Gln
405 410 415

Cys Leu Asn Arg Gly Pro Ser Arg Met Cys Arg Cys Arg Pro Gly Phe
420 425 430

Thr Gly Thr Tyr Cys Glu Leu His Val Ser Asp Cys Ala Arg Asn Pro
435 440 445

Cys Ala His Gly Gly Thr Cys His Asp Leu Glu Asn Gly Leu Met Cys
450 455 460

Thr Cys Pro Ala Gly Phe Ser Gly Arg Arg Cys Glu Val Arg Thr Ser
465 470 475 480

Ile Asp Ala Cys Ala Ser Ser Pro Cys Phe Asn Arg Ala Thr Cys Tyr
485 490 495

Thr Asp Leu Ser Thr Asp Thr Phe Val Cys Asn Cys Pro Tyr Gly Phe
500 505 510

Val Gly Ser Arg Cys Glu Phe Pro Val Gly Leu Pro Pro Ser Phe Pro
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515 520 525

Trp Val Ala Val Ser Leu Gly Val Gly Leu Ala Val Leu Leu Val Leu
530 535 540

Leu Gly Met Val Ala Val Ala Val Arg Gln Leu Arg Leu Arg Arg Pro
545 550 555 560

Asp Asp Gly Ser Arg Glu Ala Met Asn Asn Leu Ser Asp Phe Gln Lys
565 570 575

Asp Asn Leu Ile Pro Ala Ala Gln Leu Lys Asn Thr Asn Gln Lys Lys
580 585 590

Glu Leu Glu Val Asp Cys Gly Leu Asp Lys Ser Asn Cys Gly Lys Gln
595 600 605

Gln Asn His Thr Leu Asp Tyr Asn Leu Ala Pro Gly Pro Leu Gly Arg
610 615 620

Gly Thr Met Pro Gly Lys Phe Pro His Ser Asp Lys Ser Leu Gly Glu
625 630 635 640

Lys Ala Pro Leu Arg Leu His Ser Glu Lys Pro Glu Cys Arg Ile Ser
645 650 655

Ala Ile Cys Ser Pro Arg Asp Ser Met Tyr Gln Ser Val Cys Leu Ile
660 665 670

Ser Glu Glu Arg Asn Glu Cys Val Ile Ala Thr Glu Val
675 680 685

<210> SEQ ID NO 70

<211> LENGTH: 2142

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 70

atggcggcag cgtcccggag cgectctgge tgggegetac tgectgetggt ggcactttgg 60
cagcagcgceg cggccggcete cggegtctte cagcetgcage tgcaggagtt catcaacgag 120
cgeggegtac tggccagtgg geggecttge gagecegget gecggacttt ctteegegte 180
tgccttaage acttccagge ggtcgtcteg cceggaccct gecaccttegg gaccgtcetece 240
acgccggtat tgggcaccaa ctectteget gtecgggacg acagtagegg cggggggcgce 300
aaccctctce aactgccctt caatttcacc tggccgggta ccttcteget catcatcgaa 360
gecttggcacg cgccaggaga cgacctgcgg ccagaggcct tgccaccaga tgcactcatce 420
agcaagatcg ccatccaggg ctccctaget gtgggtcaga actggttatt ggatgagcaa 480
accagcaccc tcacaaggct gcgctactct taccgggtca tctgcagtga caactactat 540
ggagacaact gctcccgect gtgcaagaag cgcaatgacc acttcggcca ctatgtgtge 600
cagccagatg gcaacttgtc ctgcctgcce ggttggactg gggaatattg ccaacagcct 660
atctgtcttt cgggctgtca tgaacagaat ggctactgca gcaagccagc agagtgcctce 720
tgccgeccag gectggcaggg ceggetgtgt aacgaatgca tcccccacaa tggetgtege 780
cacggcacct gcagcactcce ctggcaatgt acttgtgatg agggcetgggg aggectgttt 840
tgtgaccaag atctcaacta ctgcacccac cactccccat gcaagaatgg ggcaacgtge 900
tccaacagtg ggcagcgaag ctacacctgc acctgtegec caggctacac tggtgtggac 960

tgtgagctgg agctcagcga gtgtgacage aacccctgte gcaatggagg cagctgtaag 1020

gaccaggagg atggctacca ctgcctgtgt cctcececggget actatggect gcattgtgaa 1080



US 2008/0254031 Al Oct. 16, 2008
63

-continued

cacagcacct tgagctgcgce cgactcccce tgcttcaatg ggggctectg ccgggagege 1140
aaccaggggg ccaactatgc ttgtgaatgt ccccccaact tcaccggctce caactgcgag 1200
aagaaagtgg acaggtgcac cagcaacccce tgtgccaacg ggggacagtg cctgaaccga 1260
ggtccaagec gcatgtgceccg ctgccgtect ggattcacgg gcacctactg tgaactccac 1320
gtcagcgact gtgcccgtaa cccttgegece cacggtggca cttgccatga cctggagaat 1380
gggctcatgt gcacctgcce tgccggette tctggccgac gectgtgaggt geggacatcce 1440
atcgatgcct gtgcctecgag tccctgctte aacagggcca cctgctacac cgacctctece 1500
acagacacct ttgtgtgcaa ctgcccttat ggctttgtgg gcagccegetg cgagttceccce 1560
gtgggcttge cgcccagett cccectgggtg gecgtetege tgggtgtggg getggcagtyg 1620
ctgctggtac tgctgggcat ggtggcagtg gctgtgcgge agectgegget tcgacggecg 1680
gacgacggca gcagggaagc catgaacaac ttgtcggact tccagaagga caacctgatt 1740
cctgecgece agcttaaaaa cacaaaccag aagaaggagc tggaagtgga ctgtggcectg 1800
gacaagtcca actgtggcaa acagcaaaac cacacattgg actataatct ggccccaggg 1860
ccectgggge gggggaccat gccaggaaag tttceccccaca gtgacaagag cttaggagag 1920
aaggcgcecac tgcggttaca cagtgaaaag ccagagtgtc ggatatcagce gatatgcetcec 1980
cccagggact ccatgtacca gtctgtgtgt ttgatatcag aggagaggaa tgaatgtgte 2040
attgccacgg aggtgagtgc tgggctcgece tttecttetg cecttttgtgg gagggaaagt 2100
ggcctggtceca ctecttgacce atgggccatt cctgaagggt ag 2142
<210> SEQ ID NO 71

<211> LENGTH: 713

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 71

Met Ala Ala Ala Ser Arg Ser Ala Ser Gly Trp Ala Leu Leu Leu Leu
1 5 10 15

Val Ala Leu Trp Gln Gln Arg Ala Ala Gly Ser Gly Val Phe Gln Leu
20 25 30

Gln Leu Gln Glu Phe Ile Asn Glu Arg Gly Val Leu Ala Ser Gly Arg
Pro Cys Glu Pro Gly Cys Arg Thr Phe Phe Arg Val Cys Leu Lys His
50 55 60

Phe Gln Ala Val Val Ser Pro Gly Pro Cys Thr Phe Gly Thr Val Ser
65 70 75 80

Thr Pro Val Leu Gly Thr Asn Ser Phe Ala Val Arg Asp Asp Ser Ser
85 90 95

Gly Gly Gly Arg Asn Pro Leu Gln Leu Pro Phe Asn Phe Thr Trp Pro
100 105 110

Gly Thr Phe Ser Leu Ile Ile Glu Ala Trp His Ala Pro Gly Asp Asp
115 120 125

Leu Arg Pro Glu Ala Leu Pro Pro Asp Ala Leu Ile Ser Lys Ile Ala
130 135 140

Ile Gln Gly Ser Leu Ala Val Gly Gln Asn Trp Leu Leu Asp Glu Gln
145 150 155 160

Thr Ser Thr Leu Thr Arg Leu Arg Tyr Ser Tyr Arg Val Ile Cys Ser
165 170 175
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Asp Asn Tyr Tyr Gly Asp Asn Cys Ser Arg Leu Cys Lys Lys Arg Asn
180 185 190

Asp His Phe Gly His Tyr Val Cys Gln Pro Asp Gly Asn Leu Ser Cys
195 200 205

Leu Pro Gly Trp Thr Gly Glu Tyr Cys Gln Gln Pro Ile Cys Leu Ser
210 215 220

Gly Cys His Glu Gln Asn Gly Tyr Cys Ser Lys Pro Ala Glu Cys Leu
225 230 235 240

Cys Arg Pro Gly Trp Gln Gly Arg Leu Cys Asn Glu Cys Ile Pro His
245 250 255

Asn Gly Cys Arg His Gly Thr Cys Ser Thr Pro Trp Gln Cys Thr Cys
260 265 270

Asp Glu Gly Trp Gly Gly Leu Phe Cys Asp Gln Asp Leu Asn Tyr Cys
275 280 285

Thr His His Ser Pro Cys Lys Asn Gly Ala Thr Cys Ser Asn Ser Gly
290 295 300

Gln Arg Ser Tyr Thr Cys Thr Cys Arg Pro Gly Tyr Thr Gly Val Asp
305 310 315 320

Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser Asn Pro Cys Arg Asn Gly
325 330 335

Gly Ser Cys Lys Asp Gln Glu Asp Gly Tyr His Cys Leu Cys Pro Pro
340 345 350

Gly Tyr Tyr Gly Leu His Cys Glu His Ser Thr Leu Ser Cys Ala Asp
355 360 365

Ser Pro Cys Phe Asn Gly Gly Ser Cys Arg Glu Arg Asn Gln Gly Ala
370 375 380

Asn Tyr Ala Cys Glu Cys Pro Pro Asn Phe Thr Gly Ser Asn Cys Glu
385 390 395 400

Lys Lys Val Asp Arg Cys Thr Ser Asn Pro Cys Ala Asn Gly Gly Gln
405 410 415

Cys Leu Asn Arg Gly Pro Ser Arg Met Cys Arg Cys Arg Pro Gly Phe
420 425 430

Thr Gly Thr Tyr Cys Glu Leu His Val Ser Asp Cys Ala Arg Asn Pro
435 440 445

Cys Ala His Gly Gly Thr Cys His Asp Leu Glu Asn Gly Leu Met Cys
450 455 460

Thr Cys Pro Ala Gly Phe Ser Gly Arg Arg Cys Glu Val Arg Thr Ser
465 470 475 480

Ile Asp Ala Cys Ala Ser Ser Pro Cys Phe Asn Arg Ala Thr Cys Tyr
485 490 495

Thr Asp Leu Ser Thr Asp Thr Phe Val Cys Asn Cys Pro Tyr Gly Phe
500 505 510

Val Gly Ser Arg Cys Glu Phe Pro Val Gly Leu Pro Pro Ser Phe Pro
515 520 525

Trp Val Ala Val Ser Leu Gly Val Gly Leu Ala Val Leu Leu Val Leu
530 535 540

Leu Gly Met Val Ala Val Ala Val Arg Gln Leu Arg Leu Arg Arg Pro
545 550 555 560

Asp Asp Gly Ser Arg Glu Ala Met Asn Asn Leu Ser Asp Phe Gln Lys
565 570 575
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Asp

Glu

Gln

Gly

625

Lys

Ala

Ser

Leu

Leu
705

<210>
<211>
<212>
<213>

<400>

Asn

Leu

Asn

610

Thr

Ala

Ile

Glu

Ala

690

Asp

Ile
580

Leu Pro Ala Ala Gln

Glu
595

Val Leu

600

Asp Cys Gly

His Thr Leu Asp Tyr Asn

615

Met Pro Gly Lys Phe Pro

630

Pro Leu Arg Leu His Ser

645
Ser

Ser Pro

660

Cys Arg Asp

Glu
675

Glu Val

680

Arg Asn Cys

Phe Ala Phe

695

Pro Ser Cys

Ala Ile

710

Pro Trp Pro Glu

SEQ ID NO 72

LENGTH: 28

TYPE: PRT

ORGANISM: Homo sapiens

SEQUENCE: 72

Leu Asn

585

Lys

Asp Lys Ser

Leu Ala Pro

His Ser Asp

635
Glu

Lys Pro

650

Met
665

Tyr Gln

Ile Ala Thr

Gly Arg Glu

Gly

Thr Asn Gln Lys
590

Lys

Asn Cys Gln

605

Gly Lys

Gly Pro Leu

620

Gly Arg

Glu
640

Lys Ser Leu Gly

Glu Ile

655

Cys Arg Ser

Ser Val Leu Ile

Cys
670
Glu Val
685

Ser Ala Gly

Ser Leu Val Thr

700

Gly

Ser Ala Gly Leu Ala Phe Pro Ser Ala Phe Cys Gly Arg Glu Ser Gly

1

5

10

15

Leu Val Thr Leu Asp Pro Trp Ala Ile Pro Glu Gly

<210>
<211>
<212>
<213>

<400>

ggecegecagt
tcttactgtt
cgagagagcet

cgagcteggt

<210>
<211>
<212>
<213>

<400>

gctctcatta
tacactgttg
tcttttatte
ctaaaaccte
aatgttgtgt

atccaacaaa

20

SEQ ID NO 73

LENGTH: 222

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 73

gtgatggata tctgcagaat

ttettttatt ccaagcccac

tgccttgaag ggcgaattce

accaagettyg atgcatagcet

SEQ ID NO 74

LENGTH: 1543

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 74

ccttetgece atcacttaat
gagagatgag acagtcacac
caagccaact atgcgagatt
tgttgaatac aatgatccag
tgtcecctcaa acttgttgga

tcaaatacaa tgtgaaaagc

25

tcgeccttee
tatgcgagat
agcacactgg

tgactattct

aaatagccag
cagctgecee
tgtgaggtaa
tcaaactata
atccagatcce

agattgtcag

cagctgccee gtagtgggge 60
ttgtgtgtca gatgtaagct 120
gcggecgtta ctagtggatce 180
at 222
ccaattcatc aacattctgg 60
tagtggggct cttactgttt 120
gtgaagaaaa ctacatccgce 180
acaggggaac cagcgctgte 240
aaaccctgat gcaaaagatg 300
atgtaagctc gggagagctt 360

Oct. 16, 2008
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gecttgatta tactggettt gggagtatgt cgtaacgcetg aggaaaactt aatatatgat 420
taccacctga tcgacaagct agaaaataaa ttccaagcag aaattgaaaa tatggaagca 480
cacaatggca ctcccctgac taactactac cagctcagec tggacgtttt ggecttgtgt 540
ctgttcaatg ggaactactc aaccgccgaa gttgtcaacc acttcactcc tgaaaataaa 600
aactattatt ttggtagcca gttctcagta gatactggtg caatggetgt cctggetcetg 660
acctgtgtga agaagagtct aataaatggg cagatcaaag cagatgaagg cagtttaaag 720
aacatcagta tttatacaaa gtcactggta gaaaagattc tgtctgagaa aaaagaaaat 780
ggtctcattg gaaacacatt tagcacagga gaagccatgc aggccctctt tgtatcatca 840
gactattata atgaaaatga ctggaattgc caacaaactc tgaatacagt gctcacggaa 900
atttctcaag gagcattcag caatccaaac gctgcageccce aggtcttacce tgccctgatg 960

ggaaagacct tcttggatat taacaaagac tcttcttgeg tctectgectte aggtaacttce 1020
aacatctcecg ctgatgagcc tataactgtg acacctcctg actcacaatc atatatctcece 1080
gtcaattact ctgtgagaat caatgaaaca tatttcacca atgtcactgt gctaaatggt 1140
tctgtettece tcagtgtgat ggagaaagcce cagaaaatga atgatactat atttggtttce 1200
acaatggagg agcgctcatg ggggccctat atcacctgta ttcagggect atgtgccaac 1260
aataatgaca gaacctactg ggaacttctg agtggaggcg aaccactgag ccaaggagct 1320
ggtagttacg ttgtccgcaa tggagaaaac ttggaggttc gctggagcaa atactaataa 1380
gcccaaactt tcctcagetg cataaaatcce atttgcagtg gagttccatg tttattgtcece 1440
ttatgcctte ttcettcattt atcccagtac gagcaggaga gttaataacc tccecttete 1500
tctctacatg ttcaataaaa gttgttgaaa gattaacaac tgt 1543
<210> SEQ ID NO 75

<211> LENGTH: 433

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 75

Met Arg Gln Ser His Gln Leu Pro Leu Val Gly Leu Leu Leu Phe Ser
1 5 10 15

Phe Ile Pro Ser Gln Leu Cys Glu Ile Cys Glu Val Ser Glu Glu Asn
20 25 30

Tyr Ile Arg Leu Lys Pro Leu Leu Asn Thr Met Ile Gln Ser Asn Tyr
35 40 45

Asn Arg Gly Thr Ser Ala Val Asn Val Val Leu Ser Leu Lys Leu Val
Gly Ile Gln Ile Gln Thr Leu Met Gln Lys Met Ile Gln Gln Ile Lys
65 70 75 80

Tyr Asn Val Lys Ser Arg Leu Ser Asp Val Ser Ser Gly Glu Leu Ala
85 90 95

Leu Ile Ile Leu Ala Leu Gly Val Cys Arg Asn Ala Glu Glu Asn Leu
100 105 110

Ile Tyr Asp Tyr His Leu Ile Asp Lys Leu Glu Asn Lys Phe Gln Ala
115 120 125

Glu Ile Glu Asn Met Glu Ala His Asn Gly Thr Pro Leu Thr Asn Tyr
130 135 140
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Tyr Gln Leu Ser Leu Asp Val Leu Ala Leu Cys Leu Phe Asn Gly Asn
145 150 155 160

Tyr Ser Thr Ala Glu Val Val Asn His Phe Thr Pro Glu Asn Lys Asn
165 170 175

Tyr Tyr Phe Gly Ser Gln Phe Ser Val Asp Thr Gly Ala Met Ala Val
180 185 190

Leu Ala Leu Thr Cys Val Lys Lys Ser Leu Ile Asn Gly Gln Ile Lys
195 200 205

Ala Asp Glu Gly Ser Leu Lys Asn Ile Ser Ile Tyr Thr Lys Ser Leu
210 215 220

Val Glu Lys Ile Leu Ser Glu Lys Lys Glu Asn Gly Leu Ile Gly Asn
225 230 235 240

Thr Phe Ser Thr Gly Glu Ala Met Gln Ala Leu Phe Val Ser Ser Asp
245 250 255

Tyr Tyr Asn Glu Asn Asp Trp Asn Cys Gln Gln Thr Leu Asn Thr Val
260 265 270

Leu Thr Glu Ile Ser Gln Gly Ala Phe Ser Asn Pro Asn Ala Ala Ala
275 280 285

Gln Val Leu Pro Ala Leu Met Gly Lys Thr Phe Leu Asp Ile Asn Lys
290 295 300

Asp Ser Ser Cys Val Ser Ala Ser Gly Asn Phe Asn Ile Ser Ala Asp
305 310 315 320

Glu Pro Ile Thr Val Thr Pro Pro Asp Ser Gln Ser Tyr Ile Ser Val
325 330 335

Asn Tyr Ser Val Arg Ile Asn Glu Thr Tyr Phe Thr Asn Val Thr Val
340 345 350

Leu Asn Gly Ser Val Phe Leu Ser Val Met Glu Lys Ala Gln Lys Met
355 360 365

Asn Asp Thr Ile Phe Gly Phe Thr Met Glu Glu Arg Ser Trp Gly Pro
370 375 380

Tyr Ile Thr Cys Ile Gln Gly Leu Cys Ala Asn Asn Asn Asp Arg Thr
385 390 395 400

Tyr Trp Glu Leu Leu Ser Gly Gly Glu Pro Leu Ser Gln Gly Ala Gly
405 410 415

Ser Tyr Val Val Arg Asn Gly Glu Asn Leu Glu Val Arg Trp Ser Lys
420 425 430

Tyr

<210> SEQ ID NO 76
<211> LENGTH: 1122
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 76

atgagacagt cacaccagct gcccctagtg gggctcttac tgttttettt tattccaagce 60
caactatgcg agatttgtgt gtcagatgta agctcgggag agettgectt gattatactg 120
gctttgggag tatgtcgtaa cgctgaggaa aacttaatat atgattacca cctgatcgac 180
aagctagaaa ataaattcca agcagaaatt gaaaatatgg aagcacacaa tggcactccce 240
ctgactaact actaccagct cagcctggac gttttggect tgtgtctgtt caatgggaac 300

tactcaaccyg ccgaagttgt caaccactte actcctgaaa ataaaaacta ttattttggt 360
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agccagttct cagtagatac tggtgcaatg gctgtcecctgg ctectgacctg tgtgaagaag 420
agtctaataa atgggcagat caaagcagat gaaggcagtt taaagaacat cagtatttat 480
acaaagtcac tggtagaaaa gattctgtct gagaaaaaag aaaatggtct cattggaaac 540
acatttagca caggagaagc catgcaggcc ctctttgtat catcagacta ttataatgaa 600
aatgactgga attgccaaca aactctgaat acagtgctca cggaaatttce tcaaggagca 660
ttcagcaatc caaacgctgc agcccaggtc ttacctgccc tgatgggaaa gaccttcettg 720
gatattaaca aagactcttc ttgcgtctct gcttcaggta acttcaacat cteccgctgat 780
gagcctataa ctgtgacacc tcctgactca caatcatata tctccgtcaa ttactcetgtg 840
agaatcaatg aaacatattt caccaatgtc actgtgctaa atggttctgt cttcctcagt 900
gtgatggaga aagcccagaa aatgaatgat actatatttg gtttcacaat ggaggagcgc 960

tcatgggggce cctatatcac ctgtattcag ggcctatgtg ccaacaataa tgacagaacc 1020
tactgggaac ttctgagtgg aggcgaacca ctgagccaag gagctggtag ttacgttgtce 1080
cgcaatggag aaaacttgga ggttcgctgg agcaaatact aa 1122
<210> SEQ ID NO 77

<211> LENGTH: 373

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 77

Met Arg Gln Ser His Gln Leu Pro Leu Val Gly Leu Leu Leu Phe Ser
1 5 10 15

Phe Ile Pro Ser Gln Leu Cys Glu Ile Cys Val Ser Asp Val Ser Ser
20 25 30

Gly Glu Leu Ala Leu Ile Ile Leu Ala Leu Gly Val Cys Arg Asn Ala
35 40 45

Glu Glu Asn Leu Ile Tyr Asp Tyr His Leu Ile Asp Lys Leu Glu Asn
50 55 60

Lys Phe Gln Ala Glu Ile Glu Asn Met Glu Ala His Asn Gly Thr Pro
65 70 75 80

Leu Thr Asn Tyr Tyr Gln Leu Ser Leu Asp Val Leu Ala Leu Cys Leu
85 90 95

Phe Asn Gly Asn Tyr Ser Thr Ala Glu Val Val Asn His Phe Thr Pro
100 105 110

Glu Asn Lys Asn Tyr Tyr Phe Gly Ser Gln Phe Ser Val Asp Thr Gly
115 120 125

Ala Met Ala Val Leu Ala Leu Thr Cys Val Lys Lys Ser Leu Ile Asn
130 135 140

Gly Gln Ile Lys Ala Asp Glu Gly Ser Leu Lys Asn Ile Ser Ile Tyr
145 150 155 160

Thr Lys Ser Leu Val Glu Lys Ile Leu Ser Glu Lys Lys Glu Asn Gly
165 170 175

Leu Ile Gly Asn Thr Phe Ser Thr Gly Glu Ala Met Gln Ala Leu Phe
180 185 190

Val Ser Ser Asp Tyr Tyr Asn Glu Asn Asp Trp Asn Cys Gln Gln Thr
195 200 205

Leu Asn Thr Val Leu Thr Glu Ile Ser Gln Gly Ala Phe Ser Asn Pro
210 215 220
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Asn Ala Ala Ala Gln Val Leu Pro Ala Leu Met Gly Lys Thr Phe Leu
225 230 235 240

Asp Ile Asn Lys Asp Ser Ser Cys Val Ser Ala Ser Gly Asn Phe Asn
245 250 255

Ile Ser Ala Asp Glu Pro Ile Thr Val Thr Pro Pro Asp Ser Gln Ser
260 265 270

Tyr Ile Ser Val Asn Tyr Ser Val Arg Ile Asn Glu Thr Tyr Phe Thr
275 280 285

Asn Val Thr Val Leu Asn Gly Ser Val Phe Leu Ser Val Met Glu Lys
290 295 300

Ala Gln Lys Met Asn Asp Thr Ile Phe Gly Phe Thr Met Glu Glu Arg
305 310 315 320

Ser Trp Gly Pro Tyr Ile Thr Cys Ile Gln Gly Leu Cys Ala Asn Asn
325 330 335

Asn Asp Arg Thr Tyr Trp Glu Leu Leu Ser Gly Gly Glu Pro Leu Ser
340 345 350

Gln Gly Ala Gly Ser Tyr Val Val Arg Asn Gly Glu Asn Leu Glu Val
355 360 365

Arg Trp Ser Lys Tyr
370

<210> SEQ ID NO 78

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 78
Gln Leu Cys Glu Ile Cys Val Ser Asp Val Ser Ser Gly

1 5 10

<210> SEQ ID NO 79

<211> LENGTH: 1876

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 79

ccaccaacca aggcaactca getgatgetg taacaaccac agaaactgeg actagtggte 60
ctacagtage tgcagetgat accactgaaa ctaatttcee tgaaactget agcaccacag 120
caaatacacc ttctttecca acagetactt cacctgctece ccccataatt agtacacata 180
gttectccac aattcctaca cctgetecce ccataattag tacacatagt tcctccacaa 240
ttectatace tactgetgca gacagtgagt caaccacaaa tgtaaattca ttagctacct 300
ctgacataat caccgettca tctccaaatg atggattaat cacaatggtt ccttcetgaaa 360
cacaaagtaa caatgaaatg tcccccacca cagaagacaa tcaatcatca gggectecca 420
ctggcaccge tttattggag accagcaccce taaacagcac aggtaaggac aattccctca 480

aagactccce aaggatggag agtacaattg tggagggagg gaggtgggta tgttctggtg 540

gggtaggaaa atgggtctaa agaggcccaa ggtttcectttg gaaatgaact gtgggcttga 600
aatctgtgte acaatgtagt gacagcagag gccctaaaat cctcagttte cttetgttet 660
cctttectte ccteccatee tacctcaagt tatttgctag ctgtgcagta ttttttttaa 720
tgaacttggg ctttgtgaaa ggtagctcta tagctttect ctcecctaggg gatttttaga 780

aatagtttca getgctctga gaagaccagg tccaaataag cacagactgt ccagcaccac 840
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tggtctagct ctctggtcta cctaaggaag aagtcagttc tacccttgta agatggtgge 900
tgatcacaat gtggaacttg agccaagtca tagaatttga gactgagggg tagaaagcaa 960
aacaacagca gtgttcaaac aatcctaggc ataaccaggg ccattgtcca aaggacagat 1020

gctttgggaa cactaagaga tgacaagtga cctcaagcag aagttaatga aacaggaacc 1080
atttgcttca cttccccaag ctcagcctat aacagaaatc aactacgttt atcagtaaag 1140
gctaaatggc cttgtgggcc atgtggggtce tctgttgtaa ctcecctgcact ctactatttt 1200
aacatgaaag cagccacagt taacaaacaa aaggttggtc agatatgact cgtgaaccat 1260
agtttgccag cccttgatct agaagaatcg tcacacttta gagcctaaag aatctagata 1320
aatcctatca ttctcagatg ggaaatctgg gacccagtga gggccatgac tcacccaggg 1380
tcaaagatca agtggatgtc tccctaccct taacttctgg tagcttcecctce aatgttettt 1440
gatagattta agaaatagat ggttaagcaa gtagacccca gaggctgtat ctaagacctc 1500
tttcceccaat ctttcatgtt tggaggggcce actctgaagg cgggatccaa tgggacacag 1560
ctgtcctggg atcaggaaag agaggttttc taagccattt ctgcttegece aggtgttcecce 1620
tcagagtcag gccatcttee tgtgttetgg cecctaccatg aacaaactgt ggggcatggyg 1680
gcaagtcatt tctctecttgg cttcaactta gtgatctgca ataaggcgag actgaactaa 1740
aaagcccccece aaatctcette tggctgtaac atcctgtgac ttaatcaatt cctggccatg 1800
aaacaagtta atgagtctgt ccttcgttgce tgaagagaaa gcacctcaga gttgtttgtce 1860
tggtgtctece agaagg 1876
<210> SEQ ID NO 80

<211> LENGTH: 1539

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 80

atgaaagcca tcattcatct tactcttctt gectctecttt ctgtaaacac agccaccaac 60
caaggcaact cagctgatgc tgtaacaacc acagaaactg cgactagtgg tcctacagta 120
gectgcagetg ataccactga aactaatttc cctgaaactg ctagcaccac agcaaataca 180
ccttetttee caacagctac ttcacctgcet ccccccataa ttagtacaca tagttcctcece 240
acaattccta cacctgctcce ccccataatt agtacacata gttcctccac aattcctata 300
cctactgctg cagacagtga gtcaaccaca aatgtaaatt cattagctac ctctgacata 360
atcaccgctt catctccaaa tgatggatta atcacaatgg ttccttctga aacacaaagt 420
aacaatgaaa tgtcccccac cacagaagac aatcaatcat cagggcctcc cactggcacc 480
gctttattgg agaccagcac cctaaacagc acaggtccca gcaatccttg ccaagatgat 540
ccetgtgcag ataattcgtt atgtgttaag ctgcataata caagtttttg cctgtgttta 600
gaagggtatt actacaactc ttctacatgt aagaaaggaa aggtattccc tgggaagatt 660
tcagtgacag tatcagaaac atttgaccca gaagagaaac attccatggce ctatcaagac 720
ttgcatagtg aaattactag cttgtttaaa gatgtatttg gcacatctgt ttatggacag 780
actgtaattc ttactgtaag cacatctctg tcaccaagat ctgaaatgcg tgctgatgac 840
aagtttgtta atgtaacaat agtaacaatt ttggcagaaa ccacaagtga caatgagaag 900

actgtgactg agaaaattaa taaagcaatt agaagtagct caagcaactt tctaaactat 960
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gatttgaccc ttcggtgtga ttattatggce tgtaaccaga ctgcggatga ctgcctcaat 1020
ggtttagcat gcgattgcaa atctgacctg caaaggccta acccacagag ccctttctge 1080
gttgcttcca gtctcaagtg tcctgatgece tgcaacgcac agcacaagca atgcttaata 1140
aagaagagtg gtggggccece tgagtgtgcg tgcegtgcceeg gctaccagga agatgctaat 1200
gggaactgcce aaaagtgtgc atttggctac agtggactcg actgtaagga caaatttcag 1260
ctgatcctca ctattgtggg caccatcget ggcattgtca ttctcagcat gataattgca 1320
ttgattgtca cagcaagatc aaataacaaa acgaagcata ttgaagaaga gaacttgatt 1380
gacgaagact ttcaaaatct aaaactgcgg tcgacaggct tcaccaatct tggagcagaa 1440
gggagcgtcet ttcecctaaggt caggataacg gcctccagag acagccagat gcaaaatccce 1500
tattcaagac acagcagcat gccccgccct gactattag 1539
<210> SEQ ID NO 81

<211> LENGTH: 512

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 81

Met Lys Ala Ile Ile His Leu Thr Leu Leu Ala Leu Leu Ser Val Asn
1 5 10 15

Thr Ala Thr Asn Gln Gly Asn Ser Ala Asp Ala Val Thr Thr Thr Glu
20 25 30

Thr Ala Thr Ser Gly Pro Thr Val Ala Ala Ala Asp Thr Thr Glu Thr
35 40 45

Asn Phe Pro Glu Thr Ala Ser Thr Thr Ala Asn Thr Pro Ser Phe Pro
50 55 60

Thr Ala Thr Ser Pro Ala Pro Pro Ile Ile Ser Thr His Ser Ser Ser
65 70 75 80

Thr Ile Pro Thr Pro Ala Pro Pro Ile Ile Ser Thr His Ser Ser Ser
85 90 95

Thr Ile Pro Ile Pro Thr Ala Ala Asp Ser Glu Ser Thr Thr Asn Val
100 105 110

Asn Ser Leu Ala Thr Ser Asp Ile Ile Thr Ala Ser Ser Pro Asn Asp
115 120 125

Gly Leu Ile Thr Met Val Pro Ser Glu Thr Gln Ser Asn Asn Glu Met
130 135 140

Ser Pro Thr Thr Glu Asp Asn Gln Ser Ser Gly Pro Pro Thr Gly Thr
145 150 155 160

Ala Leu Leu Glu Thr Ser Thr Leu Asn Ser Thr Gly Pro Ser Asn Pro
165 170 175

Cys Gln Asp Asp Pro Cys Ala Asp Asn Ser Leu Cys Val Lys Leu His
180 185 190

Asn Thr Ser Phe Cys Leu Cys Leu Glu Gly Tyr Tyr Tyr Asn Ser Ser
195 200 205

Thr Cys Lys Lys Gly Lys Val Phe Pro Gly Lys Ile Ser Val Thr Val
210 215 220

Ser Glu Thr Phe Asp Pro Glu Glu Lys His Ser Met Ala Tyr Gln Asp
225 230 235 240

Leu His Ser Glu Ile Thr Ser Leu Phe Lys Asp Val Phe Gly Thr Ser
245 250 255
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Val Tyr Gly Gln Thr Val Ile Leu Thr Val Ser Thr Ser Leu Ser Pro
260 265 270

Arg Ser Glu Met Arg Ala Asp Asp Lys Phe Val Asn Val Thr Ile Val
275 280 285

Thr Ile Leu Ala Glu Thr Thr Ser Asp Asn Glu Lys Thr Val Thr Glu
290 295 300

Lys Ile Asn Lys Ala Ile Arg Ser Ser Ser Ser Asn Phe Leu Asn Tyr
305 310 315 320

Asp Leu Thr Leu Arg Cys Asp Tyr Tyr Gly Cys Asn Gln Thr Ala Asp
325 330 335

Asp Cys Leu Asn Gly Leu Ala Cys Asp Cys Lys Ser Asp Leu Gln Arg
340 345 350

Pro Asn Pro Gln Ser Pro Phe Cys Val Ala Ser Ser Leu Lys Cys Pro
355 360 365

Asp Ala Cys Asn Ala Gln His Lys Gln Cys Leu Ile Lys Lys Ser Gly
370 375 380

Gly Ala Pro Glu Cys Ala Cys Val Pro Gly Tyr Gln Glu Asp Ala Asn
385 390 395 400

Gly Asn Cys Gln Lys Cys Ala Phe Gly Tyr Ser Gly Leu Asp Cys Lys
405 410 415

Asp Lys Phe Gln Leu Ile Leu Thr Ile Val Gly Thr Ile Ala Gly Ile
420 425 430

Val Ile Leu Ser Met Ile Ile Ala Leu Ile Val Thr Ala Arg Ser Asn
435 440 445

Asn Lys Thr Lys His Ile Glu Glu Glu Asn Leu Ile Asp Glu Asp Phe
450 455 460

Gln Asn Leu Lys Leu Arg Ser Thr Gly Phe Thr Asn Leu Gly Ala Glu
465 470 475 480

Gly Ser Val Phe Pro Lys Val Arg Ile Thr Ala Ser Arg Asp Ser Gln
485 490 495

Met Gln Asn Pro Tyr Ser Arg His Ser Ser Met Pro Arg Pro Asp Tyr
500 505 510

<210> SEQ ID NO 82

<211> LENGTH: 4284

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 82

ccacgegtece gagcaagaac agctaaaatyg aaagccatca ttcatcttac tcettettget 60
ctecetttetg taaacacage caccaaccaa ggcaactcag ctgatgcetgt aacaaccaca 120
gaaactgcga ctagtggtcce tacagtagcet gcagctgata ccactgaaac taatttccct 180
gaaactgcta gcaccacage aaatacacct tctttcccaa cagctactte acctgetcce 240
cccataatta gtacacatag ttcctccaca attectacac ctgetcccce cataattagt 300
acacatagtt cctccacaat tcctatacct actgetgeag acagtgagtce aaccacaaat 360
gtaaattcat tagctacctc tgacataatc accgcttcat ctcecaaatga tggattaatce 420
acaatggttc cttctgaaac acaaagtaac aatgaaatgt cccccaccac agaagacaat 480
caatcatcag ggcctcccac tggcaccgcet ttattggaga ccagcaccct aaacagcaca 540

ggtaaggaca attccctcaa agactcccca aggatggaga gtacaattgt ggagggaggg 600
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aggtgggtat gttctggtgg ggtaggaaaa tgggtctaaa gaggcccaag gtttctttgg 660
aaatgaactg tgggcttgaa atctgtgtca caatgtagtg acagcagagg ccctaaaatc 720
ctcagtttcce ttctgttcte ctttecttee cteccatcect acctcaagtt atttgctage 780
tgtgcagtat tttttttaat gaacttgggc tttgtgaaag gtagctctat agectttectce 840
tccctagggg atttttagaa atagtttcag ctgctctgag aagaccaggt ccaaataagce 900
acagactgtc cagcaccact ggtctagctc tctggtctac ctaaggaaga agtcagttct 960

acccttgtaa gatggtggcet gatcacaatg tggaacttga gccaagtcat agaatttgag 1020
actgaggggt agaaagcaaa acaacagcag tgttcaaaca atcctaggca taaccagggc 1080
cattgtccaa aggacagatg ctttgggaac actaagagat gacaagtgac ctcaagcaga 1140
agttaatgaa acaggaacca tttgcttcac ttccccaage tcagcctata acagaaatca 1200
actacgttta tcagtaaagg ctaaatggcc ttgtgggcca tgtggggtct ctgttgtaac 1260
tcectgcacte tactatttta acatgaaagc agccacagtt aacaaacaaa aggttggtca 1320
gatatgactc gtgaaccata gtttgccagc ccttgatcta gaagaatcgt cacactttag 1380
agcctaaaga atctagataa atcctatcat tctcagatgg gaaatctggg acccagtgag 1440
ggccatgact cacccagggt caaagatcaa gtggatgtct ccctaccctt aacttcetggt 1500
agcttcctca atgttcectttg atagatttaa gaaatagatg gttaagcaag tagaccccag 1560
aggctgtatc taagacctct ttccccaatce tttcatgttt ggaggggcca ctctgaaggce 1620
gggatccaat gggacacagc tgtcctggga tcaggaaaga gaggttttcet aagccattte 1680
tgcttecgeca ggtgttcecect cagagtcagg ccatcttect gtgttetgge cctaccatga 1740
acaaactgtg gggcatgggg caagtcattt ctctcttgge ttcaacttag tgatctgcaa 1800
taaggcgaga ctgaactaaa aagcccccca aatctcttet ggctgtaaca tcctgtgact 1860
taatcaattc ctggccatga aacaagttaa tgagtctgtc cttcgttgcet gaagagaaag 1920
cacctcagag ttgtttgtct ggtgtctcca gaagggtccc agcaatcctt gccaagatga 1980
tcectgtgeca gataattegt tatgtgttaa gctgcataat acaagttttt gectgtgttt 2040
agaagggtat tactacaact cttctacatg taagaaagga aaggtattcc ctgggaagat 2100
ttcagtgaca gtatcagaaa catttgaccc agaagagaaa cattccatgg cctatcaaga 2160
cttgcatagt gaaattacta gcttgtttaa agatgtattt ggcacatctg tttatggaca 2220
gactgtaatt cttactgtaa gcacatctct gtcaccaaga tctgaaatgc gtgctgatga 2280
caagtttgtt aatgtaacaa tagtaacaat tttggcagaa accacaagtg acaatgagaa 2340
gactgtgact gagaaaatta ataaagcaat tagaagtagc tcaagcaact ttctaaacta 2400
tgatttgacc cttcggtgtg attattatgg ctgtaaccag actgcggatg actgcctcaa 2460
tggtttagca tgcgattgca aatctgacct gcaaaggcct aacccacaga gccctttcetg 2520
cgttgcttecce agtctcaagt gtcctgatge ctgcaacgca cagcacaagce aatgcttaat 2580
aaagaagagt ggtggggccce ctgagtgtge gtgcgtgccce ggctaccagg aagatgctaa 2640
tgggaactgc caaaagtgtg catttggcta cagtggactc gactgtaagg acaaatttca 2700
gctgatccte actattgtgg gcaccatcge tggcattgtc attctcagca tgataattgce 2760
attgattgtc acagcaagat caaataacaa aacgaagcat attgaagaag agaacttgat 2820

tgacgaagac tttcaaaatc taaaactgcg gtcgacaggce ttcaccaatc ttggagcaga 2880
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agggagcgtc tttcctaagg tcaggataac ggcctccaga gacagccaga tgcaaaatcce 2940
ctattcaaga cacagcagca tgccccgccce tgactattag aatcataaga atgtggaacc 3000
cgccatggece cccaaccaat gtacaagcta ttatttagag tgtttagaaa gactgatgga 3060
gaagtgagca ccagtaaaga tctggcctcc ggggttttte tteccatctga catctgecag 3120
cctctectgaa tggaagttgt gaatgtttge aacgaatcca gectcacttge taaataagaa 3180
tctatgacat taaatgtagt agatgctatt agcgcttgtc agagaggtgg ttttcttcaa 3240
tcagtacaaa gtactgagac aatggttagg gttgttttct taattctttt cctggtaggg 3300
caacaagaac catttccaat ctagaggaaa gctccccage attgcttgect cctgggcaaa 3360
cattgctctt gagttaagtg acctaattcc cctgggagac atacgcatca actgtggagg 3420
tccgagggga tgagaaggga tacccaccac ctttcaaggg tcacaagctce actctctgac 3480
aagtcagaat agggacactg cttctatccc tccaatggag agattctggce aacctttgaa 3540
cagcccagag cttgcaacct agectcaccce aagaagactg gaaagagaca tatctctcag 3600
ctttttcagg aggcgtgccect gggaatccag gaactttttg atgctaatta gaaggcctgg 3660
actaaaaatg tccactatgg ggtgcactct acagtttttg aaatgctagg aggcagaagg 3720
ggcagagagt aaaaaacatg acctggtaga aggaagagag gcaaaggaaa ctgggtgggyg 3780
aggatcaatt agagaggagg cacctgggat ccaccttctt ccttaggtec cctectecat 3840
cagcaaagga gcacttctct aatcatgccce tcccgaagac tggctgggag aaggtttaaa 3900
aacaaaaaat ccaggagtaa gagccttagg tcagtttgaa attggagaca aactgtctgg 3960
caaagggtgc gagagggagc ttgtgctcag gagtccagec gtcecageccte ggggtgtagg 4020
tttctgaggt gtgccattgg ggcctcagce ttctectggtg acagaggctce agctgtggece 4080
accaacacac aaccacacac acacaaccac acacacaaat gggggcaacc acatccagta 4140
caagctttta caaatgttat tagtgtcctt ttttatttct aatgccttgt cctcttaaaa 4200
gttattttat ttgttattat tatttgttct tgactgttaa ttgtgaatgg taatgcaata 4260
aagtgccecttt gttagatggt gaaa 4284
<210> SEQ ID NO 83

<211> LENGTH: 203

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 83

Met Lys Ala Ile Ile His Leu Thr Leu Leu Ala Leu Leu Ser Val Asn
1 5 10 15

Thr Ala Thr Asn Gln Gly Asn Ser Ala Asp Ala Val Thr Thr Thr Glu
20 25 30

Thr Ala Thr Ser Gly Pro Thr Val Ala Ala Ala Asp Thr Thr Glu Thr
35 40 45

Asn Phe Pro Glu Thr Ala Ser Thr Thr Ala Asn Thr Pro Ser Phe Pro
50 55 60

Thr Ala Thr Ser Pro Ala Pro Pro Ile Ile Ser Thr His Ser Ser Ser
65 70 75 80

Thr Ile Pro Thr Pro Ala Pro Pro Ile Ile Ser Thr His Ser Ser Ser
85 90 95

Thr Ile Pro Ile Pro Thr Ala Ala Asp Ser Glu Ser Thr Thr Asn Val
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100 105 110

Asn Ser Leu Ala Thr Ser Asp Ile Ile Thr Ala Ser Ser Pro Asn Asp
115 120 125

Gly Leu Ile Thr Met Val Pro Ser Glu Thr Gln Ser Asn Asn Glu Met
130 135 140

Ser Pro Thr Thr Glu Asp Asn Gln Ser Ser Gly Pro Pro Thr Gly Thr
145 150 155 160

Ala Leu Leu Glu Thr Ser Thr Leu Asn Ser Thr Gly Lys Asp Asn Ser
165 170 175

Leu Lys Asp Ser Pro Arg Met Glu Ser Thr Ile Val Glu Gly Gly Arg
180 185 190

Trp Val Cys Ser Gly Gly Val Gly Lys Trp Val
195 200

<210> SEQ ID NO 84

<211> LENGTH: 32

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 84

Gly Lys Asp Asn Ser Leu Lys Asp Ser Pro Arg Met Glu Ser Thr Ile
1 5 10 15

Val Glu Gly Gly Arg Trp Val Cys Ser Gly Gly Val Gly Lys Trp Val
20 25 30

<210> SEQ ID NO 85

<211> LENGTH: 171

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 85

gccagagtge tggaattcge ccatcctcat cgataaggtce atctccacca tcaccaacaa 60
catccageag atcattgaga tcgaggacac ctytgagacce cttegggacg ggggtctgea 120
agaaaatgat gttcccacat agttggcage acgtgaacag caattgatce ¢ 171

<210> SEQ ID NO 86

<211> LENGTH: 2691

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 86

gecttgccegt cggtegetag ctegeteggt gegegtcegte ccgctceccatg gegetetteg 60
tgeggetget ggctctegece ctggetcetgg ccctgggece cgecgcegacce ctggegggte 120
ccgccaagte gccctaccag ctggtgctge agcacagcag gctccggggce cgccagcacg 180
gccccaacgt gtgtgectgtg cagaaggtta ttggcactaa taggaagtac ttcaccaact 240
gcaagcagtg gtaccaaagg aaaatctgtg gcaaatcaac agtcatcagc tacgagtgcet 300
gtcectggata tgaaaaggtc cctggggaga agggctgtcce agcagcccta ccactctcaa 360
acctttacga gaccectggga gtegttggat ccaccaccac tcagetgtac acggaccgca 420
cggagaagct gaggcctgag atggaggggce ccggcagcett caccatcttce gccectagca 480
acgaggcctg ggcctccttyg ccagctgaag tgctggactce cctggtcage aatgtcaaca 540

ttgagctget caatgeccte cgctaccata tggtgggcag gegagtectg actgatgage 600
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tgaaacacgg catgaccctc acctctatgt accagaattc caacatccag atccaccact 660
atcctaatgg gattgtaact gtgaactgtg cccggctcct gaaagccgac caccatgcaa 720
ccaacggggt ggtgcacctc atcgataagg tcatctccac catcaccaac aacatccagce 780
agatcattga gatcgaggac acctttgaga ccctteggge tgetgtgget gcatcaggge 840
tcaacacgat gcttgaaggt aacggccagt acacgcetttt ggccccgacce aatgaggect 900
tcgagaagat ccctagtgag actttgaacc gtatcctggg cgacccagaa gccctgagag 960

acctgctgaa caaccacatc ttgaagtcag ctatgtgtgce tgaagccatc gttgcggggce 1020
tgtctgtaga gaccctggag ggcacgacac tggaggtggg ctgcagcggg gacatgctca 1080
ctatcaacgg gaaggcgatc atctccaata aagacatcct agccaccaac ggggtgatcce 1140
actacattga tgagctactc atcccagact cagccaagac actatttgaa ttggctgcag 1200
agtctgatgt gtccacagcc attgaccttt tcagacaagc cggcctcggce aatcatctcet 1260
ctggaagtga gcggttgacc ctcctggcte ccctgaattce tgtattcaaa gatggaaccce 1320
ctccaattga tgcccataca aggaatttgc ttcggaacca cataattaaa gaccagctgg 1380
cctctaagta tctgtaccat ggacagaccce tggaaactct gggcggcaaa aaactgagag 1440
tttttgttta tcgtaatage ctectgcattg agaacagctg catcgeggece cacgacaaga 1500
gggggaggta cgggaccctg ttcacgatgg accgggtgct gaccccecca atggggactg 1560
tcatggatgt cctgaaggga gacaatcgct ttagcatgct ggtagctgcc atccagtcetg 1620
caggactgac ggagaccctc aaccgggaag gagtctacac agtctttgct cccacaaatg 1680
aagccttcceg agccctgeca ccaagagaac ggagcagact cttgggagat gccaaggaac 1740
ttgccaacat cctgaaatac cacattggtg atgaaatcct ggttagcgga ggcatcgggg 1800
ccetggtgeg gectaaagtet ctccaaggtg acaagctgga agtcagettg aaaaacaatg 1860
tggtgagtgt caacaaggag cctgttgccg agcctgacat catggccaca aatggcgtgg 1920
tccatgtcat caccaatgtt ctgcagccte cagccaacag acctcaggaa agaggggatg 1980
aacttgcaga ctctgcgett gagatcttca aacaagcatc agcegttttcece agggcttcecce 2040
agaggtcectgt gcgactagece cctgtctatce aaaagttatt agagaggatg aagcattage 2100
ttgaagcact acaggaggaa tgcaccacgg cagctctccg ccaatttctce tcagatttcce 2160
acagagactg tttgaatgtt ttcaaaacca agtatcacac tttaatgtac atgggccgca 2220
ccataatgag atgtgagcct tgtgcatgtg ggggaggagg gagagagatg tactttttaa 2280
atcatgttcc ccctaaacat ggctgttaac ccactgcatg cagaaacttg gatgtcactg 2340
cctgacatte acttccagag aggacctatc ccaaatgtgg aattgactge ctatgccaag 2400
tcecctggaaa aggagcttca gtattgtggg gctcataaaa catgaatcaa gcaatccage 2460
ctcatgggaa gtcctggcac agtttttgta aagcccttge acagectggag aaatggcatc 2520
attataagct atgagttgaa atgttctgtc aaatgtgtct cacatctaca cgtggcttgg 2580
aggcttttat ggggccctgt ccaggtagaa aagaaatggt atgtagagct tagatttccce 2640
tattgtgaca gagccatggt gtgtttgtaa taataaaacc aaagaaacat a 2691
<210> SEQ ID NO 87

<211> LENGTH: 683

<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 87

Met Ala Leu Phe Val Arg Leu Leu Ala Leu Ala Leu Ala Leu Ala Leu
1 5 10 15

Gly Pro Ala Ala Thr Leu Ala Gly Pro Ala Lys Ser Pro Tyr Gln Leu
20 25 30

Val Leu Gln His Ser Arg Leu Arg Gly Arg Gln His Gly Pro Asn Val
35 40 45

Cys Ala Val Gln Lys Val Ile Gly Thr Asn Arg Lys Tyr Phe Thr Asn
50 55 60

Cys Lys Gln Trp Tyr Gln Arg Lys Ile Cys Gly Lys Ser Thr Val Ile
65 70 75 80

Ser Tyr Glu Cys Cys Pro Gly Tyr Glu Lys Val Pro Gly Glu Lys Gly
85 90 95

Cys Pro Ala Ala Leu Pro Leu Ser Asn Leu Tyr Glu Thr Leu Gly Val
100 105 110

Val Gly Ser Thr Thr Thr Gln Leu Tyr Thr Asp Arg Thr Glu Lys Leu
115 120 125

Arg Pro Glu Met Glu Gly Pro Gly Ser Phe Thr Ile Phe Ala Pro Ser
130 135 140

Asn Glu Ala Trp Ala Ser Leu Pro Ala Glu Val Leu Asp Ser Leu Val
145 150 155 160

Ser Asn Val Asn Ile Glu Leu Leu Asn Ala Leu Arg Tyr His Met Val
165 170 175

Gly Arg Arg Val Leu Thr Asp Glu Leu Lys His Gly Met Thr Leu Thr
180 185 190

Ser Met Tyr Gln Asn Ser Asn Ile Gln Ile His His Tyr Pro Asn Gly
195 200 205

Ile Val Thr Val Asn Cys Ala Arg Leu Leu Lys Ala Asp His His Ala
210 215 220

Thr Asn Gly Val Val His Leu Ile Asp Lys Val Ile Ser Thr Ile Thr
225 230 235 240

Asn Asn Ile Gln Gln Ile Ile Glu Ile Glu Asp Thr Phe Glu Thr Leu
245 250 255

Arg Ala Ala Val Ala Ala Ser Gly Leu Asn Thr Met Leu Glu Gly Asn
260 265 270

Gly Gln Tyr Thr Leu Leu Ala Pro Thr Asn Glu Ala Phe Glu Lys Ile
275 280 285

Pro Ser Glu Thr Leu Asn Arg Ile Leu Gly Asp Pro Glu Ala Leu Arg
290 295 300

Asp Leu Leu Asn Asn His Ile Leu Lys Ser Ala Met Cys Ala Glu Ala
305 310 315 320

Ile Val Ala Gly Leu Ser Val Glu Thr Leu Glu Gly Thr Thr Leu Glu
325 330 335

Val Gly Cys Ser Gly Asp Met Leu Thr Ile Asn Gly Lys Ala Ile Ile
340 345 350

Ser Asn Lys Asp Ile Leu Ala Thr Asn Gly Val Ile His Tyr Ile Asp
355 360 365

Glu Leu Leu Ile Pro Asp Ser Ala Lys Thr Leu Phe Glu Leu Ala Ala
370 375 380

Glu Ser Asp Val Ser Thr Ala Ile Asp Leu Phe Arg Gln Ala Gly Leu
385 390 395 400
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Gly Asn His Leu Ser Gly Ser Glu Arg Leu Thr Leu Leu Ala Pro Leu
405 410 415

Asn Ser Val Phe Lys Asp Gly Thr Pro Pro Ile Asp Ala His Thr Arg
420 425 430

Asn Leu Leu Arg Asn His Ile Ile Lys Asp Gln Leu Ala Ser Lys Tyr
435 440 445

Leu Tyr His Gly Gln Thr Leu Glu Thr Leu Gly Gly Lys Lys Leu Arg
450 455 460

Val Phe Val Tyr Arg Asn Ser Leu Cys Ile Glu Asn Ser Cys Ile Ala
465 470 475 480

Ala His Asp Lys Arg Gly Arg Tyr Gly Thr Leu Phe Thr Met Asp Arg
485 490 495

Val Leu Thr Pro Pro Met Gly Thr Val Met Asp Val Leu Lys Gly Asp
500 505 510

Asn Arg Phe Ser Met Leu Val Ala Ala Ile Gln Ser Ala Gly Leu Thr
515 520 525

Glu Thr Leu Asn Arg Glu Gly Val Tyr Thr Val Phe Ala Pro Thr Asn
530 535 540

Glu Ala Phe Arg Ala Leu Pro Pro Arg Glu Arg Ser Arg Leu Leu Gly
545 550 555 560

Asp Ala Lys Glu Leu Ala Asn Ile Leu Lys Tyr His Ile Gly Asp Glu
565 570 575

Ile Leu Val Ser Gly Gly Ile Gly Ala Leu Val Arg Leu Lys Ser Leu
580 585 590

Gln Gly Asp Lys Leu Glu Val Ser Leu Lys Asn Asn Val Val Ser Val
595 600 605

Asn Lys Glu Pro Val Ala Glu Pro Asp Ile Met Ala Thr Asn Gly Val
610 615 620

Val His Val Ile Thr Asn Val Leu Gln Pro Pro Ala Asn Arg Pro Gln
625 630 635 640

Glu Arg Gly Asp Glu Leu Ala Asp Ser Ala Leu Glu Ile Phe Lys Gln
645 650 655

Ala Ser Ala Phe Ser Arg Ala Ser Gln Arg Ser Val Arg Leu Ala Pro
660 665 670

Val Tyr Gln Lys Leu Leu Glu Arg Met Lys His
675 680

<210> SEQ ID NO 88

<211> LENGTH: 2596

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 88

cttgececegte ggtegetage tegeteggtyg cgegtegtece cgetccatgg cgetettegt 60
geggetgetyg getcetegeee tggetetgge cctgggecee gecgegacee tggegggtece 120
cgccaagteg cectaccage tggtgctgca gcacageagg cteeggggece gccagcacgyg 180
ccecaacgtg tgtgetgtge agaaggttat tggcactaat aggaagtact tcaccaactg 240
caagcagtgg taccaaagga aaatctgtgg caaatcaaca gtcatcagcet acgagtgcetg 300
tcectggatat gaaaaggtcce ctggggagaa gggctgtceca gcagecctac cactctcaaa 360

cctttacgag accctgggag tegttggate caccaccact cagetgtaca cggaccgeac 420
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ggagaagctg aggcctgaga tggaggggece cggcagette accatctteg cccctagcaa 480
cgaggectgg gectecttge cagectgaagt getggactcee ctggtcageca atgtcaacat 540
tgagctgcte aatgccctec gctaccatat ggtgggcagg cgagtcctga ctgatgaget 600
gaaacacggc atgaccctca cctctatgta ccagaattcc aacatccaga tccaccacta 660
tcctaatggg attgtaactg tgaactgtge ccggetectg aaagccgacce accatgcaac 720
caacggggtg gtgcacctca tcgataaggt catctccacc atcaccaaca acatccagca 780
gatcattgag atcgaggaca cctttgagac ccttegggac gggggtctge aagaaaatga 840
tgttcccaca tagttggcag cacgtgaaca gcaattgatc cctttgcatc acctectett 900
actgtttaga tttggctgct gtggctgcat cagggctcaa cacgatgctt gaaggtaacg 960

gccagtacac gcttttggce ccgaccaatg aggccttcga gaagatccct agtgagactt 1020
tgaaccgtat cctgggcgac ccagaagccce tgagagacct gctgaacaac cacatcttga 1080
agtcagctat gtgtgctgaa gccatcgttg cggggctgtce tgtagagacc ctggagggca 1140
cgacactgga ggtgggctgc agcggggaca tgctcactat caacgggaag gcgatcatct 1200
ccaataaaga catcctagec accaacgggg tgatccacta cattgatgag ctactcatcce 1260
cagactcagc caagacacta tttgaattgg ctgcagagtc tgatgtgtec acageccattg 1320
accttttcag acaagccggce ctcggcaatce atctctcectgg aagtgagegg ttgaccctec 1380
tggctcecect gaattctgta ttcaaagatg gaacccctec aattgatgcc catacaagga 1440
atttgcttecg gaaccacata attaaagacc agctggcctce taagtatctg taccatggac 1500
agaccctgga aactctgggce ggcaaaaaac tgagagtttt tgtttatcgt aatagcctcet 1560
gcattgagaa cagctgcatc gcggcccacg acaagagggdg gaggtacggg accctgttca 1620
cgatggaccg ggtgctgacc cccccaatgg ggactgtcat ggatgtcctg aagggagaca 1680
atcgctttag catgctggta gctgccatce agtctgcagg actgacggag accctcaacce 1740
gggaaggagt ctacacagtc tttgctccca caaatgaagce cttccgagec ctgccaccaa 1800
gagaacggag cagactcttg ggagatgcca aggaacttgc caacatcctg aaataccaca 1860
ttggtgatga aatcctggtt agcggaggca tcggggecct ggtgeggeta aagtctctcece 1920
aaggtgacaa gctggaagtc agcttgaaaa acaatgtggt gagtgtcaac aaggagcctg 1980
ttgccgagece tgacatcatg gccacaaatg gegtggtceca tgtcatcacc aatgttctge 2040
agcctccage caacagacct caggaaagag gggatgaact tgcagactct gcegcttgaga 2100
tcttcaaaca agcatcageg ttttccaggg cttcccagag gtcectgtgega ctagecccetg 2160
tctatcaaaa gttattagag aggatgaagc attagcttga agcactacag gaggaatgca 2220
ccacggcagce tctccgccaa tttcectcectcag atttccacag agactgtttg aatgttttca 2280
aaaccaagta tcacacttta atgtacatgg gccgcaccat aatgagatgt gagccttgtg 2340
catgtggggg aggagggaga gagatgtact ttttaaatca tgttccccct aaacatggcet 2400
gttaacccac tgcatgcaga aacttggatg tcactgecctg acattcactt ccagagagga 2460
cctatcccaa atgtggaatt gactgcctat gccaagtcce tggaaaagga gcttcagtat 2520
tgtggggctc ataaaacatg aatcaagcaa tccagcctca tgggaagtcc tggcacagtt 2580

tttgtaaagc ccttgce 2596
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<210> SEQ ID NO 89

<211> LENGTH: 268

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 89

Met Ala Leu Phe Val Arg Leu Leu Ala Leu Ala Leu Ala Leu Ala Leu
1 5 10 15

Gly Pro Ala Ala Thr Leu Ala Gly Pro Ala Lys Ser Pro Tyr Gln Leu
20 25 30

Val Leu Gln His Ser Arg Leu Arg Gly Arg Gln His Gly Pro Asn Val
35 40 45

Cys Ala Val Gln Lys Val Ile Gly Thr Asn Arg Lys Tyr Phe Thr Asn

Cys Lys Gln Trp Tyr Gln Arg Lys Ile Cys Gly Lys Ser Thr Val Ile
65 70 75 80

Ser Tyr Glu Cys Cys Pro Gly Tyr Glu Lys Val Pro Gly Glu Lys Gly
85 90 95

Cys Pro Ala Ala Leu Pro Leu Ser Asn Leu Tyr Glu Thr Leu Gly Val
100 105 110

Val Gly Ser Thr Thr Thr Gln Leu Tyr Thr Asp Arg Thr Glu Lys Leu
115 120 125

Arg Pro Glu Met Glu Gly Pro Gly Ser Phe Thr Ile Phe Ala Pro Ser
130 135 140

Asn Glu Ala Trp Ala Ser Leu Pro Ala Glu Val Leu Asp Ser Leu Val
145 150 155 160

Ser Asn Val Asn Ile Glu Leu Leu Asn Ala Leu Arg Tyr His Met Val
165 170 175

Gly Arg Arg Val Leu Thr Asp Glu Leu Lys His Gly Met Thr Leu Thr
180 185 190

Ser Met Tyr Gln Asn Ser Asn Ile Gln Ile His His Tyr Pro Asn Gly
195 200 205

Ile Val Thr Val Asn Cys Ala Arg Leu Leu Lys Ala Asp His His Ala
210 215 220

Thr Asn Gly Val Val His Leu Ile Asp Lys Val Ile Ser Thr Ile Thr
225 230 235 240

Asn Asn Ile Gln Gln Ile Ile Glu Ile Glu Asp Thr Phe Glu Thr Leu
245 250 255

Arg Asp Gly Gly Leu Gln Glu Asn Asp Val Pro Thr
260 265

<210> SEQ ID NO 90

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 90
Asp Gly Gly Leu Gln Glu Asn Asp Val Pro Thr

1 5 10

<210> SEQ ID NO 91

<211> LENGTH: 177

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 91
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tagctgacgt tctctcagca cgttcgetge gaatgecgge ctcetgeggga gaagatgaag 60
ccggaaaggt gcggcegatge tgttcccegg aggtaaccca ccecttggag gagagagacce 120
ccgecacceegg ctcegtgtatt tattaccgtce acactcttca gtgactectg ctggtac 177
<210> SEQ ID NO 92
<211> LENGTH: 1733
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 92
ctgetgtetyg cggaggaaac tgcatcgacyg gacggecgece cagctacggg aggacctgga 60
gtggcactgyg gcgcecgacg gaccatccce gggacccgece tgecectegyg cgecccegecce 120
cgecegggeeg cteecegteg ggttecccag ccacagectt acctacggge tectgactee 180
gcaaggctte cagaagatgce tcgaaccacc ggccggggece tcggggcage agtgagggag 240
gcgtceccagece ccccactcag ctettcetect cctgtgecag gggctceecceceg ggggatgage 300
atggtggttt tccctecggag cccectgget cgggacgtet gagaagatge cggtcatgag 360
gctgtteccct tgcttectge agetectgge cgggetggeg ctgcectgetg tgcceccecca 420
gcagtgggee ttgtetgetg ggaacggete gtcagaggtg gaagtggtac ccttccagga 480

agtgtgggge cgcagetact gecgggeget ggagaggcetg gtggacgteg tgtccgagta 540

ccecagegag gtggagcaca tgttcagece atcctgtgte teectgetge getgcacegyg 600
ctgctgegge gatgagaatce tgcactgtgt gecggtggag acggccaatg tcaccatgcea 660
gctectaaag atcegttetyg gggaccggee ctectacgtg gagetgacgt tctetcagea 720
cgttegetge gaatgecgge ctetgeggga gaagatgaag ccggaaagga ggagacccaa 780

gggcaggggg aagaggagga gagagaagca gagacccaca gactgccacc tgtgcggcega 840
tgctgttcce cggaggtaac ccaccccttg gaggagagag accccgcacce cggctegtgt 900
atttattacc gtcacactct tcagtgactc ctgctggtac ctgccctcta tttattagec 960
aactgtttcc ctgctgaatg cctegctcecee ttcaagacga ggggcaggga aggacaggac 1020
cctcaggaat tcagtgcctt caacaacgtg agagaaagag agaagccagc cacagacccce 1080
tgggagcttc cgctttgaaa gaagcaagac acgtggcctce gtgaggggca agctaggccce 1140
cagaggccct ggaggtctcece aggggcctgce agaaggaaag aagggggccc tgctacctgt 1200
tecttgggect caggctctge acagtcaage agcccttget ttcecggagetce ctgtccaaaa 1260
gtagggatgc ggatcctgct ggggccgcca cggectgget ggtgggaagg ccggcagcegyg 1320
gcggagggga tccagccact tccccctett cttcectgaaga tcagaacatt cagctctgga 1380
gaacagtggt tgcctggggg cttttgccac teccttgtceccee ccgtgatcte ccectcacact 1440
ttgccatttg cttgtactgg gacattgttc tttccggcca aggtgccacc accctgeccce 1500
ccctaagaga cacatacaga gtgggccceg ggctggagaa agagctgect ggatgagaaa 1560
cagctcagcce agtggggatyg aggtcaccag gggaggagec tgtgegtcec agctgaaggce 1620
agtggcaggg gagcaggttc cccaagggcc ctggcacccce cacaagctgt ccctgcaggg 1680
ccatctgact gccaagccag attctcttga ataaagtatt ctagtgtgga aaa 1733

<210> SEQ ID NO 93
<211> LENGTH: 1645



US 2008/0254031 Al Oct. 16, 2008
82

-continued
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 93
gggattecggg ccgcccaget acgggaggac ctggagtggce actgggegece cgacggacca 60
tccecgggac cegectgeece ctceggegeee cgccccgeeg ggccgetceece cgtegggtte 120
cccagecaca gocttaccta cgggctectyg actcegecaag gettcecagaa gatgctcgaa 180
ccaccggeeg gggecteggg gcagcagtga gggaggegte cageccccca ctcagetett 240
ctecetectgt gecagggget ceceggggga tgageatggt ggtttteccet cggageccee 300
tggecteggga cgtectgagaa gatgcceggte atgaggetgt tecettgett cctgeagete 360
ctggeeggge tggegetgee tgetgtgece ccccageagt gggecttgte tgctgggaac 420
ggctegtcayg aggtggaagt ggtacccttce caggaagtgt ggggecgeag ctactgecegg 480
gegetggaga ggctggtgga cgtegtgtece gagtacccca gegaggtgga geacatgtte 540
agcccatcet gtgtctecet getgegetge accggetget geggcgatga gaatctgcac 600
tgtgtgeccgg tggagacggce caatgtcacc atgcagctec taaagatceg ttcetggggac 660
cggecccteet acgtggaget gacgttetet cagcacgtte gectgcgaatg ccggectcetg 720
cgggagaaga tgaagccgga aaggtgcgge gatgetgtte cececggaggta acccaccect 780
tggaggagag agaccccgca cccggctegt gtatttatta cegtcacact cttcagtgac 840
tcectgetggt acctgecccte tatttattag ccaactgttt cectgetgaa tgcctegete 900
ccttecaagac gaggggcagg gaaggacagg accctcagga attcagtgec ttcaacaacy 960

tgagagaaag agagaagcca gccacagacc cctgggagct tccgctttga aagaagcaag 1020
acacgtggcc tcgtgagggg caagctaggce cccagaggcc ctggaggtet ccaggggect 1080
gcagaaggaa agaagggggc cctgctacct gttcttggge ctcaggctct gcacagacaa 1140
gcagcccttg ctttcecggage tcectgtceccaa agtagggatg cggattctge tggggecgcece 1200
acggcctggt ggtgggaagg ccggcagcgg gcggagggga ttcagccact tccccctett 1260
cttctgaaga tcagaacatt cagctctgga gaacagtggt tgcectggggg cttttgecac 1320
tccttgtcce ccgtgatcte ccctcacact ttgccatttg cttgtactgg gacattgtte 1380
tttceggceg aggtgccacce accctgccece cactaagaga cacatacaga gtgggecccg 1440
ggctggagaa agagctgcct ggatgagaaa cagctcagcc agtggggatg aggtcaccag 1500
gggaggagcce tgtgegtccce agctgaagge agtggcaggg gagcaggttc cccaagggec 1560
ctggcaccece cacaagctgt ccctgcaggg ccatctgact gccaagccag attctettga 1620
ataaagtatt ctagtgtgga aacgc 1645
<210> SEQ ID NO 94

<211> LENGTH: 149

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 94

Met Pro Val Met Arg Leu Phe Pro Cys Phe Leu Gln Leu Leu Ala Gly
1 5 10 15

Leu Ala Leu Pro Ala Val Pro Pro Gln Gln Trp Ala Leu Ser Ala Gly
20 25 30

Asn Gly Ser Ser Glu Val Glu Val Val Pro Phe Gln Glu Val Trp Gly
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35 40 45

Arg Ser Tyr Cys Arg Ala Leu Glu Arg Leu Val Asp Val Val Ser Glu
50 55 60

Tyr Pro Ser Glu Val Glu His Met Phe Ser Pro Ser Cys Val Ser Leu
65 70 75 80

Leu Arg Cys Thr Gly Cys Cys Gly Asp Glu Asn Leu His Cys Val Pro

Val Glu Thr Ala Asn Val Thr Met Gln Leu Leu Lys Ile Arg Ser Gly
100 105 110

Asp Arg Pro Ser Tyr Val Glu Leu Thr Phe Ser Gln His Val Arg Cys
115 120 125

Glu Cys Arg Pro Leu Arg Glu Lys Met Lys Pro Glu Arg Cys Gly Asp
130 135 140

Ala Val Pro Arg Arg
145

<210> SEQ ID NO 95

<211> LENGTH: 1529

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: modified base

<222> LOCATION: (1358)..(1358)

<223> OTHER INFORMATION: a, ¢, t, g, unknown or other

<400> SEQUENCE: 95
gcacgagttyg ggaggtgtag cgeggctetg aacgegetga gggeegttga gtgtegcagg 60

cggcgaggge gegagtgagg agcagaccca ggcatcegege gecgagaagg cegggegtece 120

ccacactgaa ggtccggaaa ggcgacttee gggggctttg gecacctggeg gaccctcccg 180
gagcgtcegge acctgaacgce gaggcegcetcece attgegegtg cgegttgagg ggettccege 240
acctgatcge gagaccccaa cggetggtgg cgtegectge gegtctegge tgagetggece 300

atggcgcage tgtgceggget gaggeggage cgggegttte tegecctget gggatcgetg 360

ctectetetg gggtectgge ggecgaccga gaacgcagea tccacgactt ctgectggtyg 420
tcgaaggtgg tgggcagatg ccgggectece atgectaggt ggtggtacaa tgtcactgac 480
ggatcctgee agetgtttgt gtatggggge tgtgacggaa acagcaataa ttacctgace 540
aaggaggagt gcctcaagaa atgtgccact gtcacagaga atgccacggg tgacctggec 600
accagcagga atgcagcgga ttcctcetgte ccaagtgete ccagaaggca ggattctgaa 660
gaccactcca gcgatatgtt caactatgaa gaatactgca ccgccaacge agtcactggg 720
ccttgeegtyg catccttece acgctggtac tttgacgtgg agaggaactc ctgcaataac 780
ttcatctatg gaggctgccg gggcaataag aacagctacc getctgagga ggcctgcatg 840
ctecegetget teegecagea ggagaatcct ccectgecee ttggetcaaa ggtggtggtt 900
ctggegggge tgttegtgat ggtgttgate ctettectgg gagectccat ggtctacctg 960

atccgggtgg cacggaggaa ccaggagcgt gecectgegeca cecgtetggag ctecggagat 1020
gacaaggagc agctggtgaa gaacacatat gtcctgtgac cgecctgteg ccaagaggac 1080
tggggaaggg aggggagact atgtgtgagc tttttttaaa tagagggatt gactcggatt 1140
tgagtgatca ttagggctga ggtctgtttc tctgggaggt aggacggctg cttecctggte 1200

tggcagggat gggtttgctt tggaaatcct ctaggaggct cctectcecgeca tggcctgcag 1260
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tctggcagca gccccgagtt gtttcecctcecge tgatcgattt ctttectcca ggtagagttt 1320
tctttgectta tgttgaattc cattgcctce ttttcectcnat cacagaagtg atgttggaat 1380
cgtttetttt gtttgtctga tttatggttt ttttaagtat aaacaaaagt tttttattag 1440
cattctgaaa gaaggaaagt aaaatgtaca agtttaataa aaaggggcct tcccctttag 1500
aataaatttc cagcatgttg ctttcaaaa 1529
<210> SEQ ID NO 96

<211> LENGTH: 639

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 96

atggcgcage tgtgeggget gaggceggage cgggegttte tegecctget gggatcgetg 60
ctcctetetg gggtectgge ggecgaccga gaacgcagca tccacgactt ctgectggtg 120
tcgaaggtgg tgggcagatg ccgggcctce atgcctaggt ggtggtacaa tgtcactgac 180
ggatcctgec agetgtttgt gtatgggggce tgtgacggaa acagcaataa ttacctgacce 240
aaggaggagt gcctcaagaa atgtgccact gtcacagaga atgccacggg tgacctggcece 300
accagcagga atgcagcgga ttectcectgte ccaagtgetce ccagaaggca ggattctgaa 360
gaccactcca gcgatatgtt caactatgaa ggtaaaactc caaagaggcc agaatactgce 420
accgcaacgc agtcactggg ccttgcegtg catccttcce acgectggtac tttgacgtgg 480
agaggaactc ctgcaataac ttcatctatg gaggctgcceg gggcaataag aacagctacce 540
gctctgagga ggcectgcatg ctecgetget teccgecagca ggagaatcct cecectgeccc 600
ttggctcaaa ggtggtggtt ctggcgggge tgttcecgtga 639

<210> SEQ ID NO 97

<211> LENGTH: 212

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 97

Met Ala Gln Leu Cys Gly Leu Arg Arg Ser Arg Ala Phe Leu Ala Leu
1 5 10 15

Leu Gly Ser Leu Leu Leu Ser Gly Val Leu Ala Ala Asp Arg Glu Arg
20 25 30

Ser Ile His Asp Phe Cys Leu Val Ser Lys Val Val Gly Arg Cys Arg
35 40 45

Ala Ser Met Pro Arg Trp Trp Tyr Asn Val Thr Asp Gly Ser Cys Gln
Leu Phe Val Tyr Gly Gly Cys Asp Gly Asn Ser Asn Asn Tyr Leu Thr
65 70 75 80

Lys Glu Glu Cys Leu Lys Lys Cys Ala Thr Val Thr Glu Asn Ala Thr
85 90 95

Gly Asp Leu Ala Thr Ser Arg Asn Ala Ala Asp Ser Ser Val Pro Ser
100 105 110

Ala Pro Arg Arg Gln Asp Ser Glu Asp His Ser Ser Asp Met Phe Asn
115 120 125

Tyr Glu Gly Lys Thr Pro Lys Arg Pro Glu Tyr Cys Thr Ala Thr Gln
130 135 140
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Ser Leu Gly Leu Ala Val His Pro Ser His Ala Gly Thr Leu Thr Trp
145 150 155 160
Arg Gly Thr Pro Ala Ile Thr Ser Ser Met Glu Ala Ala Gly Ala Ile
165 170 175
Arg Thr Ala Thr Ala Leu Arg Arg Pro Ala Cys Ser Ala Ala Ser Ala
180 185 190
Ser Arg Arg Ile Leu Pro Cys Pro Leu Ala Gln Arg Trp Trp Phe Trp
195 200 205
Arg Gly Cys Ser
210
<210> SEQ ID NO 98
<211> LENGTH: 82
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 98
Gly Lys Thr Pro Lys Arg Pro Glu Tyr Cys Thr Ala Thr Gln Ser Leu
1 5 10 15
Gly Leu Ala Val His Pro Ser His Ala Gly Thr Leu Thr Trp Arg Gly
20 25 30
Thr Pro Ala Ile Thr Ser Ser Met Glu Ala Ala Gly Ala Ile Arg Thr
35 40 45
Ala Thr Ala Leu Arg Arg Pro Ala Cys Ser Ala Ala Ser Ala Ser Arg
50 55 60
Arg Ile Leu Pro Cys Pro Leu Ala Gln Arg Trp Trp Phe Trp Arg Gly
65 70 75 80
Cys Ser
<210> SEQ ID NO 99
<211> LENGTH: 16
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 99

Arg Glu Lys Met Lys Pro Glu Arg Cys Gly Asp Ala Val Pro Arg Arg

1 5 10

15

1. An isolated nucleic acid that is expressed by a human
cancer cell, selected from the group consisting of:

1) nucleic acids comprising a sequence contained in SEQ

NOS. 1-44,47, 52, 53, 56, 57, 62, 65,70, 73,74, 76, 79,
82, 85, 88, 91, and 96;

ii) a nucleic acid having a sequence that is at least 70%
identical to the sequence of (i) when aligned without
allowing for gaps;

iii) nucleic acids having a sequence complementary to i) or
ii); and

iv) fragments of 1), ii) or iii) having a size of at least 20
nucleotides in length.

2. A nucleic acid of claim 1, consisting of a sequence
contained in SEQIDNOS. 1-44, 47,52, 53, 56,57,62, 65,70,
73, 74,76, 79, 82, 85, 88, 91 or 96, or a sequence comple-
mentary thereto.

3. A primer mixture that comprises primers that result in
the specific amplification of one of the nucleic acids of claim
1.

4. A polypeptide expressed by a human cancer cell, that is
selected from the group consisting of:

1) the antigen encoded by a nucleic acid sequence having at

least 90% sequence identity in SEQ ID NOS. 1-44, 47,
52, 53, 56, 57, 62, 65,70, 73,74, 76,79, 82, 85, 88, 91,
and 96, or a sequence complementary thereto,

ii. a polypeptide comprising an amino acid sequence hav-

ing at least 90% sequence identity in SEQ ID NOS. 48,
49, 54, 55, 58, 59, 66, 67,71,72,75,77, 78, 83, 84, 89,
90, 97, 98 and 99, and

iii. an antigenic fragment of (i) or (ii).

5. A tumor antigen, comprising an amino acid sequence
selected from the group consisting of SEQ ID NOS. 48, 49,
54,55, 58,59,66,67,71,72,75,77,78, 83, 84,89, 90, 97, 98
and 99 or an antigenic fragment thereof.

6. A method of detecting and/or staging cancer, comprising
determining whether a human cell sample, particularly a
human colon cell sample, expresses a target nucleic acid
molecule, wherein said target nucleic acid molecule com-
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prises the sequence of a gene or RNA comprising a nucleic
acid sequence selected from the group consisting of SEQ ID
NOS. 1-44, 47, 52, 53, 56, 57, 62, 65, 70, 73, 74,76, 79, 82,
85, 88, 91, and 96; a sequence complementary thereto, or of a
fragment of said gene or RNA having a size of at least 20
nucleotides in length.

7. The method of claim 6, wherein said method comprises
detecting the expression of said target nucleic acid molecule
using a nucleic acid sequence that specifically hybridizes
thereto.

8. The method of claim 6, wherein said method comprises
detecting the expression of said target nucleic acid molecule
using oligonucleotides that result in the amplification and/or
the detection thereof.

9. The method of claim 6, wherein the expression of said
target nucleic acid molecule is detected by assaying for the
antigen encoded by said nucleic acid.

10. The method of claim 9, wherein said assay involves the
use of an antibody or a fragment thereof that specifically
binds to said antigen.

11. The method of claim 10, wherein said assay comprises
an ELISA or competitive binding assay.

12. The method of claim 10, wherein said antigen is a
polypeptide as defined in claim 4 or 5.

13. The method of claim 6, further comprising comparing
the expression level of said target molecule in said cell sample
to a reference expression level, wherein a deviation from said
reference expression level is indicative of the presence and/or
stage of said cancer in said subject.

14. The method of claim 13, wherein said reference expres-
sion level is an expression level as determined in a control
sample or a median expression level from healthy subjects.

15. An antibody or antigen-binding fragment thereof that
specifically binds to a target polypeptide molecule selected
from:

i. a polypeptide encoded by a nucleic acid molecule com-

prising the sequence of a gene or RNA comprising a

sequence selected from the group consisting of SEQ ID

NOS. 1-44,47, 52, 53, 56,57, 62, 65,70, 73,74,76,79,

82, 85, 88, 91, and 96; a sequence complementary

thereto, or by a fragment of said gene or RNA having a

size of at least 20 nucleotides in length,

ii.

=

a polypeptide comprising the sequence of a protein
comprising a sequence selected from the group consist-
ing of SEQIDNOS. 48,49, 54, 55,58, 59, 66,67,71,72,
75,77,78,83,84, 89, 90,97, 98 and 99; or a fragment of
said protein having a size of at least 5 amino acids in
length.

iii. an antigen according to claim 4 or 5, and

v. an antigenic fragment of (i), (ii), or (iii).

16. The antibody of claim 15, which is a monoclonal anti-
body or an antigen-binding fragment thereof.

17. The antigen of claim 4 which is attached directly or
indirectly to a detectable label.

18. The antibody of claim 15 which is attached directly or
indirectly to a detectable label.

19. A diagnostic kit for detection and/or staging of cancer,
which comprises a DNA according to claim 1 and a detectable
label.

20. A diagnostic kit for detection and/or staging of cancer,
which comprises primers according to claim 3 and a diagnos-
tically acceptable carrier.
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21. A diagnostic kit for detection and/or staging of cancer,
which comprises a monoclonal antibody according to claim
15 and a detectable label.

22. A diagnostic kit in the form of a sandwich ELISA in
which at least one of the capture of the detection antibodies
comprises a monoclonal antibody according to claim 16.

23. A method for detecting and/or staging cancer using
human fluid, in particular whole blood, serum or plasma, as a
sample source, with a diagnostic kit described in claim 19.

24. A method for treating cancer comprises administering
to a human subject in need thereof a therapeutically effective
amount of a ligand which specifically binds a target molecule
selected from

i. a gene or RNA comprising a sequence selected from the
group consisting of SEQ ID NOS. 1-44, 47, 52, 53, 56,
57, 62, 65,70, 73, 74, 76, 79, 82, 85, 88, 91, and 96; a
sequence complementary thereto, a variant thereof or a
fragment of said gene or RNA having a size of at least 20
nucleotides in length, and
a protein or polypeptide encoded by a gene or RNA
comprising a sequence selected from the group consist-
ing of SEQ ID NOS. 1-44, 47,52, 53, 56, 57, 62, 65, 70,
73,74,76,79,82,85,88, 91, and 96; a sequence comple-
mentary thereto, a variant thereof or a fragment of said
gene or RNA having a size of at least 20 nucleotides in
length; or

iii. A protein or polypeptide comprising a sequence

selected from the group consisting of SEQ ID NOS. 48,
49, 54, 55, 58, 59, 66, 67,71,72,75,78, 83, 84, 89, 90,
97, 98 and 99; a variant thereof or a fragment of said
protein having a size of at least 5 amino acids in length.

25. The method of claim 24, wherein the ligand is a
ribozyme or antisense oligonucleotide that inhibits the
expression of a gene comprising a DNA sequence selected
from the group consisting of SEQ ID NOS. 1-44, 47, 52, 53,
56, 57, 62, 65, 70, 73, 74, 76, 79, 82, 85, 88, 91, and 96, a
sequence complementary thereto and a fragment or variant
thereof.

26. The method of claim 24, wherein the ligand is directly
or indirectly attached to an effector moiety.

27. The method of claim 26, wherein said effector moiety
is a therapeutic radiolabel, enzyme, cytotoxin, growth factor,
or drug.

28. A method for treating cancer, particularly colon cancer,
comprising administering to a subject in need thereof a thera-
peutically effective amount of an antigen according to claim
4, and optionally an adjuvant that elicits a humoral or cyto-
toxic T-lymphocyte response to said antigen.

il.
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29. A method for treating cancer, particularly colon cancer,
comprising administering to a subject in need thereof a thera-
peutically effective amount of a ligand which specifically
binds to a protein encoded by a gene or RNA comprising a
sequence selected from the group consisting of SEQ ID NOS.
1-44, 47,52, 53, 56,57, 62, 65,70, 73, 74,76, 79, 82, 85, 88,
91, and 96; a sequence complementary thereto or a fragment,
or variant there, or a protein sequence selected from the group
consisting of SEQ ID NOS. 48, 49, 54, 55, 58, 59, 66, 67,71,
72,75, 77, 78, 83, 84, 89, 90, 97, 98 and 99; optionally
directly or indirectly attached to a therapeutic effector moiety.

30. The method of claim 29, wherein said effector moiety
is a radiolabel, enzyme, cytotoxin, growth factor, or drug.

31. The method of claim 30 wherein the radiolabel is
yttrium or indium.
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32. The method of claim 29 wherein said ligand is a mono-

clonal antibody or fragment thereof.

33. The method of claim 29 wherein said ligand is a small

molecule.

34. The method of claim 29 wherein said ligand is a pep-

tide.

35. The method of claim 29, wherein said ligand binds an

extracellular domain of said protein.

36. A molecule, selected from:

i. a polypeptide comprising the sequence of an extra-cel-
lular domain of a protein encoded by a gene or RNA
comprising a sequence selected from the group consist-
ing of SEQID NOS. 1-44, 47, 52, 53, 56, 57, 62, 65, 70,
73, 74, 76, 79, 82, 85, 88, 91, and 96, or a sequence
complementary thereto; and

. a polypeptide comprising the sequence of an extra-
cellular domain of a protein sequence selected from the
group consisting of SEQ ID NOS. 48, 49, 54, 55, 58, 59,
66, 67,71,72,75,77,78, 83, 84, 89, 90, 97, 98 and 99;
and

iii. a nucleic acid molecule encoding a polypeptide of (i).

—
=t
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37. The molecule of claim 36, wherein said polypeptide has
8 to 100 amino acids in length.
38. A method for selecting, identifying, screening, charac-
terizing or optimizing biologically active compounds, com-
prising contacting a candidate compound with a target mol-
ecule and determining whether the candidate compound
binds said target molecule, wherein said target molecule is
selected from
i. a nucleic acid molecule comprising the sequence of a
gene or RNA comprising a nucleic acid sequence
selected from the group consisting of SEQ ID NOS.
1-44,47,52,53,56,57,62,65,70,73,74,76,79, 82, 85,
88, 91, and 96 or a sequence complementary thereto;

ii. a fragment of said gene or RNA having a size of at least
20 nucleotides in length, and

iii. a polypeptide encoded by (i) or (ii) and (iv) a amino acid
molecule comprising the sequence selected from the
group consisting of SEQ ID NOS. 48, 49, 54, 55, 58, 59,
66, 67,71,72,75,77,78, 83, 84, 89, 90, 97, 98, and 99.

sk * * #* sk
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