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COMPOSITIONS, KITS, AND METHODS FOR
IDENTIFICATION, ASSESSMENT,
PREVENTION AND THERAPY OF BREAST
AND OVARIAN CANCER

RELATED APPLICATIONS

The present application is a continuation application of
U.S. utility application Ser. No. 11/080,991, filed on Mar. 11,
2005; which is a continuation application of U.S. utility appli-
cation Ser. No. 10/176,847, filed on Jun. 21, 2002; which
claims priority from U.S. provisional patent application Ser.
No. 60/300,159, filed on Jun. 21, 2001, which was abandoned
on Jun. 25, 2001; and which claims priority from U.S. provi-
sional patent application Ser. No. 60/301,351, filed on Jun.
27, 2001. The entire contents of each of the foregoing appli-
cations are expressly incorporated by reference.

FIELD OF THE INVENTION

The field of the invention is cancer, particularly breast and
ovarian cancers, including diagnosis, characterization, man-
agement, and therapy of breast and ovarian cancers.

BACKGROUND OF THE INVENTION

The increased number of cancer cases reported in the
United States, and, indeed, around the world, is a major
concern. Currently there are only a handful of treatments
available for specific types of cancer, and these provide no
absolute guarantee of success. In order to be most effective,
these treatments require not only an early detection of the
malignancy, but a reliable assessment of the severity of the
malignancy.

The incidence of breast cancer, a leading cause of death in
women, has been gradually increasing in the United States
over the last thirty years. In 1997, it was estimated that 181,
000 new cases were reported in the U.S., and that 44,000
people would die of breast cancer (Parker et al, 1997, C4
Cancer J. Clin. 47:5-27, Chu et al, 1996, J. Nat. Cancer Inst.
88:1571-1579). While the pathogenesis of breast cancer is
unclear, transformation of normal breast epithelium to a
malignant phenotype may be the result of genetic factors,
especially in women under 30 (Miki et al., 1994, Science,
266:66-71). The discovery and characterization of BRCA1
and BRCAZ2 has recently expanded our knowledge of genetic
factors which can contribute to familial breast cancer. Germ-
line mutations within these two loci are associated with a 50
to 85% lifetime risk of breast and/or ovarian cancer (Casey,
1997, Curr. Opin. Oncol. 9:88-93; Marcus etal, 1996, Cancer
77:697-709). However, it is likely that other, non-genetic
factors also have a significant effect on the etiology of the
disease. Regardless of'its origin, breast cancer morbidity and
mortality increases significantly if it is not detected early in its
progression. Thus, considerable effort has focused on the
early detection of cellular transformation and tumor forma-
tion in breast tissue.

Currently, the principal manner of identifying breast can-
cer is through detection of the presence of dense tumorous
tissue. This may be accomplished to varying degrees of effec-
tiveness by direct examination of the outside of the breast, or
through mammography or other X-ray imaging methods (Ja-
toi, 1999, Am. J. Surg. 177:518-524). The latter approach is
not without considerable cost, however. Every time a mam-
mogram is taken, the patient incurs a small risk of having a
breast tumor induced by the ionizing properties of the radia-
tion used during the test. In addition, the process is expensive
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and the subjective interpretations of a technician can lead to
imprecision, e.g., one study showed major clinical disagree-
ments for about one-third of a set of mammograms that were
interpreted individually by a surveyed group of radiologists.
Moreover, many women find that undergoing a mammogram
is a painful experience. Accordingly, the National Cancer
Institute has not recommended mammograms for women
under fifty years of age, since this group is not as likely to
develop breast cancers as are older women. It is compelling to
note, however, that while only about 22% of breast cancers
occur in women under fifty, data suggests that breast cancer is
more aggressive in pre-menopausal women.

Ovarian cancer is also responsible for significant morbidity
and mortality in populations around the world. Ovarian can-
cer is classified, on the basis of clinical and pathological
features, in three groups, namely epithelial ovarian cancer
(EOC; >90% of ovarian cancer in Western countries), germ
cell tumors (circa 2-3% of ovarian cancer), and stromal ova-
rian cancer (circa 5% of ovarian cancer; Ozols et al., 1997,
Cancer Principles and Practice of Oncology, Sthed., DeVita
etal., Eds. pp. 1502). Relative to EOC, germ cell tumors and
stromal ovarian cancers are more easily detected and treated
at an early stage, translating into higher/better survival rates
for patients afflicted with these two types of ovarian cancer.

There are numerous types of ovarian tumors, some of
which are benign, and others of which are malignant. Treat-
ment (including non-treatment) options and predictions of
patient outcome depend on accurate classification of the ova-
rian cancer. Ovarian cancers are named according to the type
of cells from which the cancer is derived and whether the
ovarian cancer is benign or malignant. Recognized histologi-
cal tumor types include, for example, serous, mucinous,
endometrioid, and clear cell tumors. In addition, ovarian can-
cers are classified according to recognized grade and stage
scales.

In grade I, the tumor tissue is well differentiated from
normal ovarian tissue. In grade I, tumor tissue is moderately
well differentiated. In grade III, the tumor tissue is poorly
differentiated from normal tissue, and this grade correlates
with a less favorable prognosis than grades I and I1. Stage 1 is
generally confined within the capsule surrounding one (stage
IA) or both (stage IB) ovaries, although in some stage I (i.e.
stage IC) cancers, malignant cells may be detected in ascites,
in peritoneal rinse fluid, or on the surface ofthe ovaries. Stage
1I involves extension or metastasis of the tumor from one or
both ovaries to other pelvic structures. In stage I1A, the tumor
extends or has metastasized to the uterus, the fallopian tubes,
or both. Stage IIB involves extension of the tumor to the
pelvis. Stage IIC is stage IIA or IIB in which malignant cells
may be detected in ascites, in peritoneal rinse fluid, or on the
surface of the ovaries. In stage III, the tumor comprises at
least one malignant extension to the small bowel or the omen-
tum, has formed extrapelvic peritoneal implants of micro-
scopic (stage IIIA) or macroscopic (<2 centimeter diameter,
stage 11IB; >2 centimeter diameter, stage I1IC) size, or has
metastasized to a retroperitoneal or inguinal lymph node (an
alternate indicator of stage IIIC). In stage IV, distant (i.e.
non-peritoneal) metastases of the tumor can be detected.

The durations of the various stages of ovarian cancer are
not presently known, but are believed to be at least about a
year each (Richart et al., 1969, Am. J. Obstet. Gynecol. 105:
386). Prognosis declines with increasing stage designation.
Forexample, 5-year survival rates for patients diagnosed with
stage I, I1, I1I, and I'V ovarian cancer are 80%, 57%, 25%, and
8%, respectively.

Despite being the third most prevalent gynecological can-
cer, ovarian cancer is the leading cause of death among those
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afflicted with gynecological cancers. The disproportionate
mortality of ovarian cancer is attributable to a substantial
absence of symptoms among those afflicted with early-stage
ovarian cancer and to difficulty diagnosing ovarian cancer at
an early stage. Patients afflicted with ovarian cancer most
often present with non-specific complaints, such as abnormal
vaginal bleeding, gastrointestinal symptoms, urinary tract
symptoms, lower abdominal pain, and generalized abdominal
distension. These patients rarely present with paraneoplastic
symptoms or with symptoms which clearly indicate their
affliction. Presently, less than about 40% of patients afflicted
with ovarian cancer present with stage I or stage II. Manage-
ment of ovarian cancer would be significantly enhanced if the
disease could be detected at an earlier stage, when treatments
are much more generally efficacious.

Ovarian cancer may be diagnosed, in part, by collecting a
routine medical history from a patient and by performing
physical examination, x-ray examination, and chemical and
hematological studies on the patient. Hematological tests
which may be indicative of ovarian cancer in a patient include
analyses of serum levels of proteins designated CA125 and
DF3 and plasma levels of lysophosphatidic acid (LPA). Pal-
pation of the ovaries and ultrasound techniques (particularly
including endovaginal ultrasound and color Doppler flow
ultrasound techniques) can aid detection of ovarian tumors
and differentiation of ovarian cancer from benign ovarian
cysts. However, a definitive diagnosis of ovarian cancer typi-
cally requires performing exploratory laparotomy of the
patient.

Potential tests for the detection of ovarian cancer (e.g.,
screening, reflex or monitoring) may be characterized by a
number of factors. The “sensitivity” of an assay refers to the
probability that the test will yield a positive result in an
individual afflicted with ovarian cancer. The “specificity” of
an assay refers to the probability that the test will yield a
negative result in an individual not afflicted with ovarian
cancer. The “positive predictive value” (PPV) of an assay is
the ratio of true positive results (i.e. positive assay results for
patients afflicted with ovarian cancer) to all positive results
(i.e. positive assay results for patients afflicted with ovarian
cancer+positive assay results for patients not afflicted with
ovarian cancer). It has been estimated that in order for an
assay to be an appropriate population-wide screening tool for
ovarian cancer the assay must have a PPV of at least about
10% (Rosenthal et al., 1998, Sem. Oncol. 25:315-325). It
would thus be desirable for a screening assay for detecting
ovarian cancer in patients to have a high sensitivity and a high
PPV. Monitoring and reflex tests would also require appro-
priate specifications.

Owing to the cost, limited sensitivity, and limited specific-
ity of known methods of detecting ovarian cancer, screening
is not presently performed for the general population. In
addition, the need to perform laparotomy in order to diagnose
ovarian cancer in patients who screen positive for indications
of ovarian cancer limits the desirability of population-wide
screening, such that a PPV even greater than 10% would be
desirable.

Prior use of serum CA125 level as a diagnostic marker for
ovarian cancer indicated that this method exhibited insuffi-
cient specificity for use as a general screening method. Use of
a refined algorithm for interpreting CA125 levels in serial
retrospective samples obtained from patients improved the
specificity of the method without shifting detection of ovarian
cancer to an earlier stage (Skakes, 1995, Cancer 76:2004).
Screening for LPA to detect gynecological cancers including
ovarian cancer exhibited a sensitivity of about 96% and a
specificity of about 89%. However, CA125-based screening
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methods and LPA-based screening methods are hampered by
the presence of CA125 and LPA, respectively, in the serum of
patients afflicted with conditions other than ovarian cancer.
For example, serum CA125 levels are known to be associated
with menstruation, pregnancy, gastrointestinal and hepatic
conditions such as colitis and cirrhosis, pericarditis, renal
disease, and various non-ovarian malignancies. Serum LPA is
known, for example, to be affected by the presence of non-
ovarian gynecological malignancies. A screening method
having a greater specificity for ovarian cancer than the current
screening methods for CA125 and LPA could provide a popu-
lation-wide screening for early stage ovarian cancer.

Presently greater than about 60% of ovarian cancers diag-
nosed in patients are stage III or stage IV cancers. Treatment
at these stages is largely limited to cytoreductive surgery
(when feasible) and chemotherapy, both of which aim to slow
the spread and development of metastasized tumor. Substan-
tially all late stage ovarian cancer patients currently undergo
combination chemotherapy as primary treatment, usually a
combination of a platinum compound and a taxane. Median
survival for responding patients is about one year. Combina-
tion chemotherapy involving agents such as doxorubicin,
cyclophosphamide, cisplatin, hexamethylmelamine, pacli-
taxel, and methotrexate may improve survival rates in these
groups, relative to single-agent therapies. Various recently-
developed chemotherapeutic agents and treatment regimens
have also demonstrated usefulness for treatment of advanced
ovarian cancer. For example, use of the topoisomerase |
inhibitor topectan, use of amifostine to minimize chemo-
therapeutic side effects, and use of intraperitoneal chemo-
therapy for patients having peritoneally implanted tumors
have demonstrated at least limited utility. Presently, however,
the 5-year survival rate for patients afflicted with stage III
ovarian cancer is 25%, and the survival rate for patients
afflicted with stage IV ovarian cancer is 8%.

It would therefore be beneficial to provide specific methods
and reagents for the diagnosis, staging, prognosis, monitor-
ing, and treatment of diseases associated with breast and/or
ovarian cancer, or to indicate a predisposition to such for
preventative measures. The present invention is directed
towards these needs.

SUMMARY OF THE INVENTION

The invention relates to breast and/or ovarian cancer mark-
ers (hereinafter “markers” or “markers of the invention”),
which are listed in Tables 1-5. The invention provides nucleic
acids and proteins that are encoded by or correspond to the
markers (hereinafter “marker nucleic acids” and “marker pro-
teins,” respectively). Table 1 provides the sequence identifiers
of the sequences of such marker nucleic acids and proteins
listed in the accompanying Sequence Listing. The invention
further provides antibodies, antibody derivatives and anti-
body fragments which bind specifically with such proteins
and/or fragments of the proteins.

The invention also relates to various methods, reagents and
kits for diagnosing, staging, prognosing, monitoring and
treating cancers, particularly breast and ovarian cancers.
“Breast cancer” and “ovarian cancer” as used herein include
carcinomas, (e.g., carcinoma in situ, invasive carcinoma,
metastatic carcinoma) and pre-malignant conditions. In one
embodiment, the invention provides a diagnostic method of
assessing whether a patient has breast or ovarian cancer or has
higher than normal risk for developing breast or ovarian can-
cer, comprising the steps of comparing the level of expression
of'amarker of the invention in a patient sample and the normal
level of expression of the marker in a control, e.g., a sample



US 8,323,906 B2

5

from a patient without breast or ovarian cancer. A signifi-
cantly higher level of expression of the marker in the patient
sample as compared to the normal level is an indication that
the patient is afflicted with breast or ovarian cancer or has
higher than normal risk for developing breast or ovarian can-
cer.

According to the invention, the markers are selected such
that the positive predictive value of the methods of the inven-
tion is at least about 10%, preferably about 25%, more pref-
erably about 50% and most preferably about 90%. Also pre-
ferred for use in the methods of the invention are markers that
are differentially expressed, as compared to normal breast
cells, by at least two-fold in at least about 20%, more prefer-
ably about 50% and most preferably about 75% of any of the
following conditions: stage O breast cancer patients, stage I
breast cancer patients, stage IIA breast cancer patients, stage
IIB breast cancer patients, stage IIIA breast cancer patients,
stage I1IB breast cancer patients, stage IV breast cancer
patients, grade I breast cancer patients, grade 11 breast cancer
patients, grade III breast cancer patients, malignant breast
cancer patients, ductal carcinoma breast cancer patients, and
lobular carcinoma breast cancer patients. Further preferred
for use in the methods of the invention are markers that are
differentially expressed, as compared to normal ovarian cells,
by at least two-fold in at least about 20%, more preferably
about 50%, and most preferably about 75% of any of the
following conditions: stage I ovarian cancer patients, stage 11
ovarian cancer patients, stage III ovarian cancer patients,
stage IV ovarian cancer patients, grade I ovarian cancer
patients, grade II ovarian cancer patients, grade III ovarian
cancer patients, epithelial ovarian cancer patients, stromal
ovarian cancer patients, germ cell ovarian cancer patients,
malignant ovarian cancer patients, benign ovarian cancer
patients, serous neoplasm ovarian cancer patients, mucinous
neoplasm ovarian cancer patients, endometrioid neoplasm
ovarian cancer patients and/or clear cell neoplasm ovarian
cancer patients.

In a preferred diagnostic method of assessing whether a
patient is afflicted with breast or ovarian cancer (e.g., new
detection (“screening”), detection of recurrence, reflex test-
ing), the method comprises comparing:

a) the level of expression of a marker of the invention in a

patient sample, and

b) the normal level of expression of the marker in a control
non-cancerous breast or non-cancerous ovarian cancer
sample.

A significantly higher level of expression of the marker in the
patient sample as compared to the normal level is an indica-
tion that the patient is afflicted with breast or ovarian cancer.
In a preferred diagnostic method for breast cancer, the marker
is selected from the markers in Table 2. In a preferred diag-
nostic method for ovarian cancer, the marker is selected from
the markers in Table 3.

The invention also provides methods for assessing the effi-
cacy of a therapy for inhibiting breast or ovarian cancer in a
patient. Such methods comprise comparing:

a) expression of a marker of the invention in a first sample
obtained from the patient prior to providing at least a
portion of the therapy to the patient, and

b) expression of the marker in a second sample obtained
from the patient following provision of the portion of the
therapy.

A significantly lower level of expression of the marker in the
second sample relative to that in the first sample is an indica-
tion that the therapy is efficacious for inhibiting breast or
ovarian cancer in the patient. In a preferred method for breast
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cancer, the marker is selected from the markers in Table 2. In
a preferred method for ovarian cancer, the marker is selected
from the markers in Table 3.

It will be appreciated that in these methods the “therapy”
may be any therapy for treating breast or ovarian cancer
including, but not limited to, chemotherapy, radiation
therapy, surgical removal of tumor tissue, gene therapy and
biologic therapy such as the administering of antibodies and
chemokines. Thus, the methods of the invention may be used
to evaluate a patient before, during and after therapy, for
example, to evaluate the reduction in tumor burden.

In a preferred embodiment, the methods are directed to
therapy using a chemical or biologic agent. These methods
comprise comparing:

a) expression of a marker of the invention in a first sample
obtained from the patient and maintained in the presence
of the chemical or biologic agent, and

b) expression of the marker in a second sample obtained
from the patient and maintained in the absence of the
agent.

A significantly lower level of expression of the marker in the
second sample relative to that in the first sample is an indica-
tion that the agent is efficacious for inhibiting breast or ova-
rian cancer, in the patient. In one embodiment, the first and
second samples can be portions of a single sample obtained
from the patient or portions of pooled samples obtained from
the patient. In a preferred embodiment, the methods are
directed to therapy for treating breast cancer and the marker is
selected from the markers in Table 2.

In another preferred embodiment, the methods are directed
to therapy for treating ovarian cancer and the marker is
selected from the markers in Table 3.

The invention additionally provides a monitoring method
for assessing the progression of breast or ovarian cancer in a
patient, the method comprising:

a) detecting in a patient sample at a first time point, the

expression of a marker of the invention;

b) repeating step a) at a subsequent time point in time; and

¢) comparing the level of expression detected in steps a)
and b), and therefrom monitoring the progression of
breast or ovarian cancer in the patient.

A significantly higher level of expression of the marker in the
sample at the subsequent time point from that of the sample at
the first time point is an indication that the breast or ovarian
cancer has progressed, whereas a significantly lower level of
expression is an indication that the breast or ovarian cancer
has regressed. In a preferred embodiment for breast cancer,
the marker is selected from the markers in Table 2. In a
preferred embodiment for ovarian cancer, the marker is
selected from the markers in Table 3.

The invention further provides a diagnostic method for
determining whether breast or ovarian cancer has metasta-
sized or is likely to metastasize, the method comprising com-
paring:

a) the level of expression of a marker of the invention in a

patient sample, and

b) the normal level (or non-metastatic level) of expression
of the marker in a control sample.

A significantly higher level of expression in the patient
sample as compared to the normal level (or non-metastatic
level) is an indication that the breast or ovarian cancer has
metastasized or is likely to metastasize. In a preferred diag-
nostic method for breast cancer, the marker is selected from
the markers in Table 2. In a preferred diagnostic method for
ovarian cancer, the marker is selected from the markers in
Table 3.
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The invention moreover provides a test method for select-
ing a composition for inhibiting breast or ovarian cancer in a
patient. This method comprises the steps of:

a) obtaining a sample comprising cancer cells from the

patient;

b) separately maintaining aliquots of the sample in the

presence of a plurality of test compositions;

¢) comparing expression of a marker of the invention in

each of the aliquots; and

d) selecting one of the test compositions which signifi-

cantly reduces the level of expression of the marker in
the aliquot containing that test composition, relative to
the levels of expression of the marker in the presence of
the other test compositions.

In apreferred method for selecting a composition for inhib-
iting breast cancer, the marker is selected from the markers in
Table 2. In a preferred method for selecting a composition for
inhibiting ovarian cancer, the marker is selected from the
markers in Table 3.

The invention additionally provides a test method of
assessing the breast or ovarian carcinogenic potential of a
compound. This method comprises the steps of:

a) maintaining separate aliquots of breast or ovarian cells in

the presence and absence of the compound; and

b) comparing expression of a marker of the invention in

each of the aliquots.

A significantly higher level of expression of the marker in the
aliquot maintained in the presence of the compound, relative
to that of the aliquot maintained in the absence of the com-
pound, is an indication that the compound possesses breast or
ovarian carcinogenic potential. In a preferred method for
assessing breast carcinogenic potential, the marker is selected
from the markers in Table 2. In a preferred method for assess-
ing ovarian carcinogenic potential, the marker is selected
from the markers in Table 3.

In addition, the invention further provides a method of
inhibiting breast or ovarian cancer in a patient. This method
comprises the steps of:

a) obtaining a sample comprising cancer cells from the

patient;

b) separately maintaining aliquots of the sample in the

presence of a plurality of compositions;

¢) comparing expression of a marker of the invention in

each of the aliquots; and

d) administering to the patient at least one of the compo-

sitions which significantly lowers the level of expression
of the marker in the aliquot containing that composition,
relative to the levels of expression of the marker in the
presence of the other compositions.

In a preferred method for breast cancer, the marker is
selected from the markers in Table 2. In a preferred method
for ovarian cancer, the marker is selected from the markers in
Table 3.

In the aforementioned methods, the samples or patient
samples can comprise a breast- or ovary-associated body
fluid. Breast-associated fluids include, for example, blood
fluids, lymph and cystic fluids, as well as nipple aspirates.
Ovary-associated body fluids include, for example, blood
fluids, lymph, ascites fluids, gynecological fluids, cystic flu-
ids, urine, and fluids collected by peritoneal rinsing. The cells
may be found in an ovarian or breast tissue sample collected,
for example, by an ovarian or breast tissue biopsy or histology
section. In another embodiment, the sample comprises cells
obtained from the patient. In another embodiment, the patient
sample is in vivo.
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According to the invention, the level of expression of a
marker of the invention in a sample can be assessed, for
example, by detecting the presence in the sample of:

the corresponding marker protein (e.g., a protein having

one of the sequences of the even numbered SEQ ID NOs.
suchas SEQ ID NOs: 2, 4, 6, 8, etc.) or a fragment of the
protein (e.g. by using a reagent, such as an antibody, an
antibody derivative, an antibody fragment or single-
chain antibody, which binds specifically with the protein
or protein fragment)

the corresponding marker nucleic acid (e.g. a nucleotide

transcript having one of the sequences of the odd num-
bered SEQ IDNOs. such as SEQIDNOs: 1,3, 5,7, etc.,
or a complement thereof), or a fragment of the nucleic
acid (e.g. by contacting transcribed polynucleotides
obtained from the sample with a substrate having affixed
thereto one or more nucleic acids having the entire or a
segment of the sequence of any of the odd numbered
SEQ ID NOs., or a complement thereof)

a metabolite which is produced directly (i.e., catalyzed) or

indirectly by the corresponding marker protein.

According to the invention, any of the aforementioned
methods may be performed using a plurality (e.g. 2,3, 5, or 10
or more) of breast or ovarian cancer markers, including breast
or ovarian cancer markers known in the art. In such methods,
the level of expression in the sample of each of a plurality of
markers, at least one of which is a marker of the invention, is
compared with the normal level of expression of each of the
plurality of markers in samples of the same type obtained
from control humans not afflicted with breast or ovarian can-
cer. A significantly altered (i.e., increased or decreased as
specified in the above-described methods using a single
marker) level of expression in the sample of one or more
markers of the invention, or some combination thereof, rela-
tive to that marker’s corresponding normal levels, is an indi-
cation that the patient is afflicted with breast or ovarian can-
cer. For all of the aforementioned methods, the marker(s) are
preferably selected such that the positive predictive value of
the method is at least about 10%.

In a further aspect, the invention provides an antibody, an
antibody derivative, or an antibody fragment, which binds
specifically with a marker protein (e.g., a protein having the
sequence of any of the even numbered SEQ ID NOs.) or a
fragment of the protein. The invention also provides methods
for making such antibody, antibody derivative, and antibody
fragment. Such methods may comprise immunizing a mam-
mal with a protein or peptide comprising the entirety, or a
segment of 10 or more amino acids, of a marker protein (e.g.,
a protein having the sequence of any of the even numbered
SEQ ID NOs.), wherein the protein or peptide may be
obtained from a cell or by chemical synthesis. The methods of
the invention also encompass producing monoclonal and
single-chain antibodies, which would further comprise iso-
lating splenocytes from the immunized mammal, fusing the
isolated splenocytes with an immortalized cell line to form
hybridomas, and screening individual hybridomas for those
that produce an antibody that binds specifically with a marker
protein or a fragment of the protein.

The markers of the invention are predicted to code for
secreted or extracellular proteins, as well as for other types of
transmembrane proteins (e.g., integral membrane proteins,
type I and type II transmembrane proteins, multi-transmem-
brane proteins), and are therefore attractive targets for anti-
cancer therapy and detection techniques, e.g., using antibod-
ies and derivatives. Thus, markers of Table 2 are useful targets
for detecting and treating breast cancer cancers and markers
of Table 3 are useful targets for detecting and treating ovarian
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cancer. Further, certain markers of the invention (listed in
Table 4) are selectively expressed in multiple types of cancers
and thus are useful targets for detecting and treating several
types of cancers. Table 4 indicates the usefulness of a marker
as a target for a specific type of cancer with a plus sign in that
cancer’s column. In one embodiment, Markers 1, 2, 3, 26 and
32 each can be used as a target for diagnosis and treatment of
breast and lung cancers. In another embodiment, Markers 6,
23, 43 and 47 each can be used as a target for diagnosis and
treatment of ovarian, breast, lung and colon cancers. In a
further embodiment, Markers 5 and 7 each can be used as a
target for diagnosis and treatment of ovarian, breast, lung,
colon and prostate cancers. In a further embodiment, Markers
5 and 7 each can be used as a target for diagnosis and treat-
ment of ovarian, breast, lung, colon and prostate cancers. In
yet another embodiment, Marker 22 can be used as a target for
diagnosis and treatment of breast, lung and colon cancers. In
another embodiment, Marker 36 can be used as a target for
diagnosis and treatment of ovarian, breast and lung, cancers.
In a further additional embodiment, Marker 39 can be used as
a target for diagnosis and treatment of ovarian and lung can-
cers. In yet a further embodiment, Marker 45 can be used as
a target for diagnosis and treatment of ovarian and colon
cancers. In another additional embodiment, Marker 56 can be
used as a target for diagnosis and treatment of ovarian lung
and colon cancers. In a preferred embodiment of the inven-
tion, Marker 7 and Marker 32 can be used as targets for
inhibiting angiogenenis associated with tumor growth. Anti-
bodies, antibody derivatives, and antibody fragments which
bind specifically with a marker protein of the invention (i.e.,
a protein comprising the sequence of any of the even num-
bered) or a fragment of the protein, may thus be used to treat
a cancer of which the corresponding marker is a target.

In another aspect, the invention relates to various diagnos-
tic and test kits. In one embodiment, the invention provides a
kit for assessing whether a patient is afflicted with breast or
ovarian cancer. The kit comprises a reagent for assessing
expression of a marker of the invention. In another embodi-
ment, the invention provides a kit for assessing the suitability
of a chemical or biologic agent for inhibiting an breast or
ovarian cancer in a patient. Such kit comprises a reagent for
assessing expression of a marker of the invention, and may
also comprise one or more of such agents. In a further
embodiment, the invention provides kits for assessing the
presence of breast or ovarian cancer cells or treating breast or
ovarian cancers. Such kits comprise an antibody, an antibody
derivative, or an antibody fragment, which binds specifically
with a marker protein, or a fragment of the protein. Such kits
may also comprise a plurality of antibodies, antibody deriva-
tives, or antibody fragments wherein the plurality of such
antibody agents binds specifically with a marker protein, or a
fragment of the protein.

In an additional embodiment, the invention also provides a
kit for assessing the presence of breast or ovarian cancer cells,
wherein the kit comprises a nucleic acid probe that binds
specifically with a marker nucleic acid or a fragment of the
nucleic acid. The kit may also comprise a plurality of probes,
wherein each of the probes binds specifically with a marker
nucleic acid, or a fragment of the nucleic acid.

In a further aspect, the invention relates to methods for
treating a patient afflicted with cancer, particularly breast or
ovarian cancer or at risk of developing such a cancer. The
methods may comprise reducing the expression and/or inter-
fering with the biological function of a marker of the inven-
tion so as to treat a cancer of which the marker has been
identified herein as a useful diagnosis and therapeutic target.
In one embodiment, the method comprises providing to the
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patient an antisense oligonucleotide or polynucleotide
complementary to a marker nucleic acid, or a segment
thereof. For example, an antisense polynucleotide may be
provided to the patient through the delivery of a vector that
expresses an anti-sense polynucleotide of a marker nucleic
acid or a fragment thereof. In another embodiment, the
method comprises providing to the patient an antibody, an
antibody derivative, or antibody fragment, which binds spe-
cifically with a marker protein or a fragment of the protein. In
a preferred embodiment, the antibody, antibody derivative or
antibody fragment binds specifically with a protein having
the sequence of an even numbered SEQ ID NO., or a fragment
of the protein.

It will be appreciated that the methods and kits of the
present invention may also include known cancer markers
including known breast or ovarian cancer markers. It will
further be appreciated that the methods and kits may be used
to identify cancers other than breast or ovarian cancer.

DETAILED DESCRIPTION OF THE INVENTION

The invention relates to newly discovered Markers 1-56
(Table 1) associated with cancer and more particularly the
cancerous state of breast and/or ovarian cells. Table 1 lists the
markers of the invention, which are over-expressed in breast
and/or ovarian cancer cells compared to normal (i.e., non-
cancerous) cells and provides the sequence listing identifiers
of the cDNA sequence of a nucleotide transcript and the
amino acid sequence of a protein encoded by or correspond-
ing to each marker. It has been discovered that higher than
normal level of expression of any of Markers 1-33 (Table 2) or
a combination of these markers correlates with the presence
of cancer, particularly breast cancer in a patient. Likewise, it
has been discovered that higher than normal level of expres-
sion of any of Markers 34-56 (Table 3) or a combination of
these markers correlates with the presence of cancer, particu-
larly ovarian cancer in a patient. Methods are provided for
detecting the presence of cancer, particularly breast or ova-
rian cancer in a sample, the absence of breast or ovarian
cancer in a sample, the stage of'a breast or ovarian cancer, and
with other characteristics of breast or ovarian cancer that are
relevant to prevention, diagnosis, characterization, and
therapy of breast or ovarian cancer in a patient. Methods of
treating cancer, particularly breast or ovarian cancer are also
provided.

Definitions

As used herein, each of the following terms has the mean-
ing associated with it in this section.

The articles “a” and “an” are used herein to refer to one or
to more than one (i.e. to at least one) of the grammatical object
of the article. By way of example, “an element” means one
element or more than one element.

A “marker” is a gene whose altered level of expressionin a
tissue or cell from its expression level in normal or healthy
tissue or cell is associated with a disease state, such as cancer.
A “marker nucleic acid” is a nucleic acid (e.g., mRNA,
c¢DNA) encoded by or corresponding to a marker of the inven-
tion. Such marker nucleic acids include DNA (e.g., cDNA)
comprising the entire or a partial sequence of any of the odd
number SEQ ID NOs. or the complement of such a sequence.
The marker nucleic acids also include RNA comprising the
entire or a partial sequence of any odd number SEQ ID NO. or
the complement of such a sequence, wherein all thymidine
residues are replaced with uridine residues. A “marker pro-
tein” is a protein encoded by or corresponding to a marker of



US 8,323,906 B2

11

the invention. A marker protein comprises the entire or a
partial sequence of any of the even numbered SEQ ID NOs.
The terms “protein” and “polypeptide” are used interchange-
ably.

The term “probe” refers to any molecule which is capable
of selectively binding to a specifically intended target mol-
ecule, for example, a nucleotide transcript or protein encoded
by or corresponding to a marker. Probes can be either synthe-
sized by one skilled in the art, or derived from appropriate
biological preparations. For purposes of detection of the tar-
get molecule, probes may be specifically designed to be
labeled, as described herein. Examples of molecules that can
be utilized as probes include, but are not limited to, RNA,
DNA, proteins, antibodies, and organic molecules.

A “breast-associated” body fluid is a fluid which, when in
the body of a patient, contacts or passes through breast cells or
into which cells or proteins shed from breast cells are capable
of passing. Exemplary breast-associated body fluids include,
for example, blood fluids, lymph and cystic fluids, as well as
nipple aspirates.

An “ovarian-associated” body fluid is a fluid which, when
in the body of a patient contacts or passes through ovarian
cells orinto which cells or proteins shed from ovarian cells are
capable of passing. Ovary-associated body fluids include, for
example, fluids include blood fluids (e.g. whole blood, blood
serum, blood having platelets removed therefrom, etc.),
lymph, ascitic fluids, gynecological fluids (e.g. ovarian, fal-
lopian, and uterine secretions, menses, vaginal douching flu-
ids, fluids used to rinse ovarian cell samples, etc.), cystic fluid,
urine, fluids collected by peritoneal rinsing (e.g. fluids
applied and collected during laparoscopy or fluids instilled
into and withdrawn from the peritoneal cavity of a human
patient), a fluid collected by uterine rinsing, a uterine fluid, a
uterine exudate or menses, a pleural fluid, or an ovarian exu-
date.

The “normal” level of expression of a marker is the level of
expression of the marker in breast or ovarian cells of a human
subject or patient not afflicted with breast or ovarian cancer

An “over-expression” or “significantly higher level of
expression” of a marker refers to an expression level in a test
sample that is greater than the standard error of the assay
employed to assess expression, and is preferably at least
twice, and more preferably three, four, five or ten times the
expression level of the marker in a control sample (e.g.,
sample from a healthy subjects not having the marker asso-
ciated disease) and preferably, the average expression level of
the marker in several control samples.

A “significantly lower level of expression” of a marker
refers to an expression level in a test sample that is at least
twice, and more preferably three, four, five or ten times lower
than the expression level of the marker in a control sample
(e.g., sample from a healthy subjects not having the marker
associated disease) and preferably, the average expression
level of the marker in several control samples.

As used herein, the term “promoter/regulatory sequence”
means a nucleic acid sequence which is required for expres-
sion of a gene product operably linked to the promoter/regu-
latory sequence. In some instances, this sequence may be the
core promoter sequence and in other instances, this sequence
may also include an enhancer sequence and other regulatory
elements which are required for expression of the gene prod-
uct. The promoter/regulatory sequence may, for example, be
one which expresses the gene product in a tissue-specific
manner.

A “constitutive” promoter is a nucleotide sequence which,
when operably linked with a polynucleotide which encodes
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or specifies a gene product, causes the gene product to be
produced in a living human cell under most or all physiologi-
cal conditions of the cell.

An “inducible” promoter is a nucleotide sequence which,
when operably linked with a polynucleotide which encodes
or specifies a gene product, causes the gene product to be
produced in a living human cell substantially only when an
inducer which corresponds to the promoter is present in the
cell.

A “tissue-specific” promoter is a nucleotide sequence
which, when operably linked with a polynucleotide which
encodes or specifies a gene product, causes the gene product
to be produced in a living human cell substantially only if the
cell is a cell of the tissue type corresponding to the promoter.

A “transcribed polynucleotide” or “nucleotide transcript”
is a polynucleotide (e.g. an mRNA, hnRNA, a cDNA, or an
analog of such RNA or cDNA) which is complementary to or
homologous with all or a portion of a mature mRNA made by
transcription of a marker of the invention and normal post-
transcriptional processing (e.g. splicing), if any, of the RNA
transcript, and reverse transcription of the RNA transcript.

“Complementary” refers to the broad concept of sequence
complementarity between regions of two nucleic acid strands
or between two regions of the same nucleic acid strand. It is
known that an adenine residue of a first nucleic acid region is
capable of forming specific hydrogen bonds (“base pairing”)
with a residue of a second nucleic acid region which is anti-
parallel to the first region if the residue is thymine or uracil.
Similarly, it is known that a cytosine residue of a first nucleic
acid strand is capable of base pairing with a residue of a
second nucleic acid strand which is antiparallel to the first
strand if the residue is guanine. A first region of a nucleic acid
is complementary to a second region of the same or a different
nucleic acid if, when the two regions are arranged in an
antiparallel fashion, at least one nucleotide residue of the first
region is capable of base pairing with a residue of the second
region. Preferably, the first region comprises a first portion
and the second region comprises a second portion, whereby,
when the first and second portions are arranged in an antipar-
allel fashion, at least about 50%, and preferably at least about
75%, at least about 90%, or at least about 95% of the nucle-
otide residues of the first portion are capable of base pairing
with nucleotide residues in the second portion. More prefer-
ably, all nucleotide residues of the first portion are capable of
base pairing with nucleotide residues in the second portion.

“Homologous” as used herein, refers to nucleotide
sequence similarity between two regions of the same nucleic
acid strand or between regions of two different nucleic acid
strands. When a nucleotide residue position in both regions is
occupied by the same nucleotide residue, then the regions are
homologous at that position. A first region is homologous to
a second region if at least one nucleotide residue position of
each region is occupied by the same residue. Homology
between two regions is expressed in terms of the proportion of
nucleotide residue positions of the two regions that are occu-
pied by the same nucleotide residue. By way of example, a
region having the nucleotide sequence 5'-ATTGCC-3' and a
region having the nucleotide sequence 5'-TATGGC-3' share
50% homology. Preferably, the first region comprises a first
portion and the second region comprises a second portion,
whereby, at least about 50%, and preferably at least about
75%, at least about 90%, or at least about 95% of the nucle-
otide residue positions of each of the portions are occupied by
the same nucleotide residue. More preferably, all nucleotide
residue positions of each of the portions are occupied by the
same nucleotide residue.
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A molecule is “fixed” or “affixed” to a substrate if it is
covalently or non-covalently associated with the substrate
such the substrate can be rinsed with a fluid (e.g. standard
saline citrate, pH 7.4) without a substantial fraction of the
molecule dissociating from the substrate.

As used herein, a “naturally-occurring” nucleic acid mol-
ecule refers to an RNA or DNA molecule having a nucleotide
sequence that occurs in an organism found in nature.

A cancer is “inhibited” if at least one symptom of the
cancer is alleviated, terminated, slowed, or prevented. As
used herein, breast or ovarian cancer is also “inhibited” if
recurrence or metastasis of the cancer is reduced, slowed,
delayed, or prevented.

A kit is any manufacture (e.g. a package or container)
comprising at least one reagent, e.g. a probe, for specifically
detecting the expression of a marker of the invention. The kit
may be promoted, distributed, or sold as a unit for performing
the methods of the present invention.

“Proteins of the invention” encompass marker proteins and
their fragments; variant marker proteins and their fragments;
peptides and polypeptides comprising an at least 15 amino
acid segment of a marker or variant marker protein; and
fusion proteins comprising a marker or variant marker pro-
tein, or an at least 15 amino acid segment of a marker or
variant marker protein.

Unless otherwise specified herewithin, the terms “anti-
body” and “antibodies” broadly encompass naturally-occur-
ring forms of antibodies (e.g., IgG, IgA, IgM, IgE) and
recombinant antibodies such as single-chain antibodies, chi-
meric and humanized antibodies and multi-specific antibod-
ies, as well as fragments and derivatives of all of the forego-
ing, which fragments and derivatives have at least an
antigenic binding site. Antibody derivatives may comprise a
protein or chemical moiety conjugated to an antibody moiety.

DESCRIPTION

The present invention is based, in part, on newly identified
markers which are over-expressed in breast or ovarian cancer
cells as compared to their expression in normal (i.e. non-
cancerous) breast or ovarian cells. The enhanced expression
of one or more of these markers in breast or ovarian cells is
herein correlated with the cancerous state of the tissue. The
invention provides compositions, kits, and methods for
assessing the cancerous state of breast or ovarian cells (e.g.
cells obtained from a human, cultured human cells, archived
or preserved human cells and in vivo cells) as well as treating
patients afflicted with breast or ovarian cancer.

The compositions, kits, and methods of the invention have
the following uses, among others:

1) assessing whether a patient is afflicted with breast or

ovarian cancer;

2) assessing the stage of breast or ovarian cancer in a
human patient;

3) assessing the grade of breast or ovarian cancer in a
patient;

4) assessing the benign or malignant nature of breast or
ovarian cancer in a patient;

5) assessing the metastatic potential of breast or ovarian
cancer in a patient;

6) assessing the histological type of neoplasm associated
with breast or ovarian cancer in a patient;

7) making antibodies, antibody fragments or antibody
derivatives that are useful for treating breast or ovarian
cancer and/or assessing whether a patient is afflicted
with breast or ovarian cancer;

8) assessing the presence of breast or ovarian cancer cells;
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9) assessing the efficacy of one or more test compounds for

inhibiting breast or ovarian cancer in a patient;

10) assessing the efficacy of a therapy for inhibiting breast

or ovarian cancer in a patient;

11) monitoring the progression of breast or ovarian cancer

in a patient;

12) selecting a composition or therapy for inhibiting breast

or ovarian cancer in a patient;

13) treating a patient afflicted with breast or ovarian cancer;

14) inhibiting breast or ovarian cancer in a patient;

15) assessing the breast or ovarian carcinogenic potential

of a test compound; and

16) preventing the onset of breast or ovarian cancer in a

patient at risk for developing breast or ovarian cancer.

The invention thus includes a method of assessing whether
a patient is afflicted with breast or ovarian cancer which
includes assessing whether the patient has pre-metastasized
breast or ovarian cancer. This method comprises comparing
the level of expression of a marker of the invention in a patient
sample and the normal level of expression of the marker in a
control, e.g., a non-cancerous breast or ovarian sample. A
significantly higher level of expression of the marker in the
patient sample as compared to the normal level is an indica-
tion that the patient is afflicted with breast or ovarian cancer.

Gene delivery vehicles, host cells and compositions (all
described herein) containing nucleic acids comprising the
entirety, or a segment of 15 or more nucleotides, of any of the
sequences of the odd numbered SEQ ID NOs. or the comple-
ment of such sequences, and polypeptides comprising the
entirety, or a segment of 10 or more amino acids, of any of the
sequences of the even numbered SEQ ID NOs. are also pro-
vided by this invention.

As described herein, breast or ovarian cancer in patients is
associated with an increased level of expression of one or
more markers of the invention. While, as discussed above,
some of these changes in expression level result from occur-
rence of the breast or ovarian cancer, others of these changes
induce, maintain, and promote the cancerous state of breast or
ovarian cancer cells. Thus, breast or ovarian cancer charac-
terized by an increase in the level of expression of one or more
markers of the invention can be inhibited by reducing and/or
interfering with the expression of the markers and/or function
of the proteins encoded by those markers.

Expression of a marker of the invention can be inhibited in
anumber of ways generally known in the art. For example, an
antisense oligonucleotide can be provided to the breast or
ovarian cancer cells in order to inhibit transcription, transla-
tion, or both, of the marker(s). Alternately, a polynucleotide
encoding an antibody, an antibody derivative, or an antibody
fragment which specifically binds a marker protein, and oper-
ably linked with an appropriate promoter/regulator region,
can be provided to the cell in order to generate intracellular
antibodies which will inhibit the function or activity of the
protein. The expression and/or function of a marker may also
be inhibited by treating the breast or ovarian cancer cell with
an antibody, antibody derivative or antibody fragment that
specifically binds a marker protein. Using the methods
described herein, a variety of molecules, particularly includ-
ing molecules sufficiently small that they are able to cross the
cell membrane, can be screened in order to identify molecules
which inhibit expression of a marker or inhibit the function of
amarker protein. The compound so identified can be provided
to the patient in order to inhibit breast or ovarian cancer cells
of the patient.

Any marker or combination of markers of the invention, as
well as any known markers in combination with the markers
of the invention, may be used in the compositions, kits, and
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methods ofthe present invention. In general, it is preferable to
use markers for which the difference between the level of
expression of the marker in breast or ovarian cancer cells and
the level of expression of the same marker in normal breast or
ovarian cells is as great as possible. Although this difference
can be as small as the limit of detection of the method for
assessing expression of the marker, it is preferred that the
difference be at least greater than the standard error of the
assessment method, and preferably a difference of at least 2-,
3-,4-,5-,6-,7-,8-,9-,10-, 15-,20-,25-,100-, 500-, 1000-fold
or greater than the level of expression of the same marker in
normal breast or ovarian tissue.

The marker proteins of the present invention are transmem-
brane proteins and are therefore extremely useful in the com-
positions, kits, and methods of the invention, owing to the fact
that the such marker proteins can be detected in a breast or
ovary-associated body fluid sample, which may be more eas-
ily collected from a human patient than a tissue biopsy
sample. In addition, preferred in vivo techniques for detection
of a marker protein include introducing into a subject a
labeled antibody directed against the protein. For example,
the antibody can be labeled with a radioactive marker whose
presence and location in a subject can be detected by standard
imaging techniques. Anti-cancer therapy utilizing antibodies
directed against the marker proteins of the present invention is
also provided. In particular, it has been found that Markers 7
and 32 are attractive targets for inhibiting breast, ovary, lung
and colon tumors, as well as for inhibiting angiogenesis asso-
ciated with tumor growth.

It will be appreciated that patient samples containing breast
or ovarian cells may be used in the methods of the present
invention. In these embodiments, the level of expression of
the marker can be assessed by assessing the amount (e.g.
absolute amount or concentration) of the marker in a breast or
ovarian cell sample, e.g., breast or ovarian tissue biopsy
obtained from a patient. The cell sample can, of course, be
subjected to a variety of well-known post-collection prepara-
tive and storage techniques (e.g., nucleic acid and/or protein
extraction, fixation, storage, freezing, ultrafiltration, concen-
tration, evaporation, centrifugation, etc.) prior to assessing
the amount of the marker in the sample.

Expression of a marker of the invention may be assessed by
any of a wide variety of well known methods for detecting
expression of a transcribed nucleic acid or protein. Non-
limiting examples of such methods include immunological
methods for detection of secreted, cell-surface, cytoplasmic,
or nuclear proteins, protein purification methods, protein
function or activity assays, nucleic acid hybridization meth-
ods, nucleic acid reverse transcription methods, and nucleic
acid amplification methods.

In a preferred embodiment, expression of a marker is
assessed using an antibody (e.g. a radio-labeled, chro-
mophore-labeled, fluorophore-labeled, or enzyme-labeled
antibody), an antibody derivative (e.g. an antibody conju-
gated with a substrate or with the protein or ligand of a
protein-ligand pair {e.g. biotin-streptavidin}), or an antibody
fragment (e.g. a single-chain antibody, an isolated antibody
hypervariable domain, etc.) which binds specifically with a
marker protein or fragment thereof, including a marker pro-
tein which has undergone all or a portion of its normal post-
translational modification.

In another preferred embodiment, expression of a marker is
assessed by preparing mRNA/cDNA (i.e. a transcribed poly-
nucleotide) from cells in a patient sample, and by hybridizing
the mRNA/cDNA with a reference polynucleotide which is a
complement of a marker nucleic acid, or a fragment thereof.
cDNA can, optionally, be amplified using any of a variety of

40

45

50

16

polymerase chain reaction methods prior to hybridization
with the reference polynucleotide; preferably, it is not ampli-
fied. Expression of one or more markers can likewise be
detected using quantitative PCR to assess the level of expres-
sion of the marker(s). Alternatively, any of the many known
methods of detecting mutations or variants (e.g. single nucle-
otide polymorphisms, deletions, etc.) of a marker of the
invention may be used to detect occurrence of a marker in a
patient.

In a related embodiment, a mixture of transcribed poly-
nucleotides obtained from the sample is contacted with a
substrate having fixed thereto a polynucleotide complemen-
tary to or homologous with at least a portion (e.g. at least 7,
10, 15, 20, 25, 30, 40, 50, 100, 500, or more nucleotide
residues) of a marker nucleic acid. If polynucleotides comple-
mentary to or homologous with are differentially detectable
onthe substrate (e.g. detectable using different chromophores
or fluorophores, or fixed to different selected positions), then
the levels of expression of a plurality of markers can be
assessed simultaneously using a single substrate (e.g. a “gene
chip” microarray of polynucleotides fixed at selected posi-
tions). When a method of assessing marker expression is used
which involves hybridization of one nucleic acid with
another, it is preferred that the hybridization be performed
under stringent hybridization conditions.

Because the compositions, kits, and methods of the inven-
tion rely on detection of a difference in expression levels of
one or more markers of the invention, it is preferable that the
level of expression of the marker is significantly greater than
the minimum detection limit of the method used to assess
expression in at least one of normal breast or ovarian cells and
cancerous breast or ovarian cells.

It is understood that by routine screening of additional
patient samples using one or more of the markers of the
invention, it will be realized that certain of the markers are
over-expressed in cancers of various types, including specific
breast or ovarian cancers, as well as other cancers such as lung
cancer, colon cancer, etc. For example, it will be confirmed
that some of the markers of the invention are over-expressed
in most (i.e. 50% or more) or substantially all (i.e. 80% or
more) of breast or ovarian cancers. Furthermore, it will be
confirmed that certain of the markers of the invention are
associated with breast cancer of various stages (i.e. stage 0, I,
II, 111, and IV breast cancers, as well as subclassifications I1A,
1IB, IITA, and IIIB, using the FIGO Stage Grouping system
for primary carcinoma ofthe breast; (see Breast, In: American
Joint Committee on Cancer: AJCC Cancer Staging Manual.
Lippincott-Raven Publishers, 5th ed., 1997, pp. 171-180), or
stage I, 11, III, and IV ovarian cancers, as well as subclassifi-
cations 1A, IB, IC, ITA, IIB, IIC, IITA, I1IB, and ITIC, using the
FIGO Stage Grouping system for primary carcinoma of the
ovary; 1987, Am. J. Obstet. Gynecol. 156:236, of various
histologic subtypes (e.g. serous, mucinous, endometroid, and
clear cell subtypes, as well as subclassifications and alternate
classifications adenocarcinoma, papillary adenocarcinoma,
papillary cystadenocarcinoma, surface papillary carcinoma,
malignant adenofibroma, cystadenofibroma, adenocarci-
noma, cystadenocarcinoma, adenoacanthoma, endometrioid
stromal sarcoma, mesodermal (Miillerian) mixed tumor,
mesonephroid tumor, malignant carcinoma, Brenner tumor,
mixed epithelial tumor, and undifferentiated carcinoma,
using the WHO/FIGO system for classification of malignant
breast and ovarian tumors; Scully, Atlas of Tumor Pathology,
3d series, Washington D.C.), and various grades (i.e. grade I
{well differentiated}, grade 11 {moderately well differenti-
ated}, and grade 111 {poorly differentiated from surrounding
normal tissue})). In addition, as a greater number of patient



US 8,323,906 B2

17

samples are assessed for expression of the markers of the
invention and the outcomes of the individual patients from
whom the samples were obtained are correlated, it will also be
confirmed that altered expression of certain of the markers of
the invention are strongly correlated with malignant cancers
and that altered expression of other markers of the invention
are strongly correlated with benign tumors. The composi-
tions, kits, and methods of the invention are thus useful for
characterizing one or more of the stage, grade, histological
type, and benign/malignant nature of breast or ovarian cancer
in patients.

When the compositions, kits, and methods of the invention
are used for characterizing one or more of the stage, grade,
histological type, and benign/malignant nature of breast or
ovarian cancer in a patient, it is preferred that the marker or
panel of markers of the invention is selected such that a
positive result is obtained in at least about 20%, and prefer-
ably at least about 40%, 60%, or 80%, and more preferably in
substantially all patients afflicted with a breast or ovarian
cancer of the corresponding stage, grade, histological type, or
benign/malignant nature. Preferably, the marker or panel of
markers of the invention is selected such that a positive pre-
dictive value (PPV) of greater than about 10% is obtained for
the general population (more preferably coupled with an
assay specificity greater than 80%).

When a plurality of markers of the invention are used in the
compositions, kits, and methods of the invention, the level of
expression of each marker in a patient sample can be com-
pared with the normal level of expression of each of the
plurality of markers in non-cancerous samples of the same
type, either in a single reaction mixture (i.e. using reagents,
such as different fluorescent probes, for each marker) or in
individual reaction mixtures corresponding to one or more of
the markers. In one embodiment, a significantly increased
level of expression of more than one of the plurality of mark-
ers in the sample, relative to the corresponding normal levels,
is an indication that the patient is afflicted with breast or
ovarian cancer. When a plurality of markers is used, it is
preferred that 2, 3, 4, 5, 8, 10, 12, 15, 20, 30, or 50 or more
individual markers be used, wherein fewer markers are pre-
ferred.

In order to maximize the sensitivity of the compositions,
kits, and methods of the invention (i.e. by interference attrib-
utable to cells of non-breast or ovarian origin in a patient
sample), it is preferable that the marker of the invention used
therein be a marker which has a restricted tissue distribution,
e.g., normally not expressed in a non-breast or ovarian tissue.

Only a small number of markers are known to be associated
with breast or ovarian cancers (e.g., for breast: BRCA1 and
BRCA2; and, for ovarian: AKT2, Ki-RAS, ERBB2, c-MYC,
RB1, and TP53). These markers are not, of course, included
among the markers of the invention, although they may be
used together with one or more markers of the invention in a
panel of markers, for example. It is well known that certain
types of genes, such as oncogenes, tumor suppressor genes,
growth factor-like genes, protease-like genes, and protein
kinase-like genes are often involved with development of
cancers of various types. Thus, among the markers of the
invention, use of those which correspond to proteins which
resemble known proteins encoded by known oncogenes and
tumor suppressor genes, and those which correspond to pro-
teins which resemble growth factors, proteases, and protein
kinases are preferred.

It is recognized that the compositions, kits, and methods of
the invention will be of particular utility to patients having an
enhanced risk of developing breast or ovarian cancer and their
medical advisors. Patients recognized as having an enhanced
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risk of developing breast or ovarian cancer include, for
example, patients having a familial history of breast or ova-
rian cancer, patients identified as having a mutant oncogene
(i.e. at least one allele), and patients of advancing age (i.e.
women older than about 50 or 60 years).

The level of expression of a marker in normal (i.e. non-
cancerous) human breast or ovarian tissue can be assessed in
a variety of ways. In one embodiment, this normal level of
expression is assessed by assessing the level of expression of
the marker in a portion of breast or ovarian cells which
appears to be non-cancerous and by comparing this normal
level of expression with the level of expression in a portion of
the breast or ovarian cells which is suspected of being can-
cerous. Alternately, and particularly as further information
becomes available as a result of routine performance of the
methods described herein, population-average values for nor-
mal expression of the markers of the invention may be used.
In other embodiments, the ‘normal’ level of expression of a
marker may be determined by assessing expression of the
marker in a patient sample obtained from a non-cancer-af-
flicted patient, from a patient sample obtained from a patient
before the suspected onset of breast or ovarian cancer in the
patient, from archived patient samples, and the like.

The invention includes compositions, kits, and methods for
assessing the presence of breast or ovarian cancer cells in a
sample (e.g. an archived tissue sample or a sample obtained
from a patient). These compositions, kits, and methods are
substantially the same as those described above, except that,
where necessary, the compositions, kits, and methods are
adapted for use with samples other than patient samples. For
example, when the sample to be used is a parafinized,
archived human tissue sample, it can be necessary to adjust
the ratio of compounds in the compositions of the invention,
in the kits of the invention, or the methods used to assess
levels of marker expression in the sample. Such methods are
well known in the art and within the skill of the ordinary
artisan.

The invention includes a kit for assessing the presence of
breast or ovarian cancer cells (e.g. in a sample such as a
patient sample). The kit comprises a plurality of reagents,
each of which is capable of binding specifically with a marker
nucleic acid or protein. Suitable reagents for binding with a
marker protein include antibodies, antibody derivatives, anti-
body fragments, and the like. Suitable reagents for binding
with a marker nucleic acid (e.g. a genomic DNA, an mRNA,
a spliced mRNA, a cDNA, or the like) include complemen-
tary nucleic acids. For example, the nucleic acid reagents may
include oligonucleotides (labeled or non-labeled) fixed to a
substrate, labeled oligonucleotides not bound with a sub-
strate, pairs of PCR primers, molecular beacon probes, and
the like.

The kit of the invention may optionally comprise addi-
tional components useful for performing the methods of the
invention. By way of example, the kit may comprise fluids
(e.g. SSC buffer) suitable for annealing complementary
nucleic acids or for binding an antibody with a protein with
which it specifically binds, one or more sample compart-
ments, an instructional material which describes performance
of a method of the invention, a sample of normal breast or
ovarian cells, a sample of breast or ovarian cancer cells, and
the like.

The invention also includes a method of making an isolated
hybridoma which produces an antibody useful for assessing
whether patient is afflicted with an breast or ovarian cancer. In
this method, a protein or peptide comprising the entirety or a
segment of a marker protein is synthesized or isolated (e.g. by
purification from a cell in which it is expressed or by tran-
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scription and translation of a nucleic acid encoding the pro-
tein or peptide in vivo or in vitro using known methods). A
vertebrate, preferably a mammal such as a mouse, rat, rabbit,
or sheep, is immunized using the protein or peptide. The
vertebrate may optionally (and preferably) be immunized at
least one additional time with the protein or peptide, so that
the vertebrate exhibits a robust immune response to the pro-
tein or peptide. Splenocytes are isolated from the immunized
vertebrate and fused with an immortalized cell line to form
hybridomas, using any of'a variety of methods well known in
the art. Hybridomas formed in this manner are then screened
using standard methods to identify one or more hybridomas
which produce an antibody which specifically binds with the
marker protein or a fragment thereof. The invention also
includes hybridomas made by this method and antibodies
made using such hybridomas.

The invention also includes a method of assessing the
efficacy of a test compound for inhibiting breast or ovarian
cancer cells. As described above, differences in the level of
expression of the markers of the invention correlate with the
cancerous state of breast or ovarian cells. Although it is rec-
ognized that changes in the levels of expression of certain of
the markers of the invention likely result from the cancerous
state of breast or ovarian cells, it is likewise recognized that
changes in the levels of expression of other of the markers of
the invention induce, maintain, and promote the cancerous
state of those cells. Thus, compounds which inhibit an breast
orovarian cancer in a patient will cause the level of expression
of one or more of the markers of the invention to change to a
level nearer the normal level of expression for that marker (i.e.
the level of expression for the marker in non-cancerous breast
or ovarian cells).

This method thus comprises comparing expression of a
marker in a first breast or ovarian cell sample and maintained
in the presence of the test compound and expression of the
marker in a second breast or ovarian cell sample and main-
tained in the absence of the test compound. A significantly
reduced expression of a marker of the invention in the pres-
ence of the test compound is an indication that the test com-
pound inhibits breast or ovarian cancer. The breast or ovarian
cell samples may, for example, be aliquots of a single sample
of normal breast or ovarian cells obtained from a patient,
pooled samples of normal breast or ovarian cells obtained
from a patient, cells of a normal breast or ovarian cell line,
aliquots of a single sample of breast or ovarian cancer cells
obtained from a patient, pooled samples of breast or ovarian
cancer cells obtained from a patient, cells of an breast or
ovarian cancer cell line, or the like. In one embodiment, the
samples are breast or ovarian cancer cells obtained from a
patient and a plurality of compounds known to be effective for
inhibiting various breast or ovarian cancers are tested in order
to identify the compound which is likely to best inhibit the
breast or ovarian cancer in the patient.

This method may likewise be used to assess the efficacy of
atherapy for inhibiting breast or ovarian cancer in a patient. In
this method, the level of expression of one or more markers of
the invention in a pair of samples (one subjected to the
therapy, the other not subjected to the therapy) is assessed. As
with the method of assessing the efficacy of test compounds,
if the therapy induces a significantly lower level of expression
of'a marker of the invention then the therapy is efficacious for
inhibiting breast or ovarian cancer. As above, if samples from
a selected patient are used in this method, then alternative
therapies can be assessed in vitro in order to select a therapy
most likely to be efficacious for inhibiting breast or ovarian
cancer in the patient. As described above, the cancerous state
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of human breast or ovarian cells is correlated with changes in
the levels of expression of the markers of the invention.

The invention includes a method for assessing the human
breast or ovarian cell carcinogenic potential of a test com-
pound. This method comprises maintaining separate aliquots
of human breast or ovarian cells in the presence and absence
of'the test compound. Expression of a marker of the invention
in each of the aliquots is compared.

A significantly higher level of expression of a marker of the
invention in the aliquot maintained in the presence of the test
compound (relative to the aliquot maintained in the absence
of'the test compound) is an indication that the test compound
possesses human breast or ovarian cell carcinogenic poten-
tial. The relative carcinogenic potentials of various test com-
pounds can be assessed by comparing the degree of enhance-
ment or inhibition of the level of expression of the relevant
markers, by comparing the number of markers for which the
level of expression is enhanced or inhibited, or by comparing
both.

Various aspects of the invention are described in further
detail in the following subsections.

1. Isolated Nucleic Acid Molecules

One aspect of the invention pertains to isolated nucleic acid
molecules, including nucleic acids which encode a marker
protein or a portion thereof. Isolated nucleic acids of the
invention also include nucleic acid molecules sufficient for
use as hybridization probes to identify marker nucleic acid
molecules, and fragments of marker nucleic acid molecules,
e.g., those suitable for use as PCR primers for the amplifica-
tion or mutation of marker nucleic acid molecules. As used
herein, the term “nucleic acid molecule” is intended to
include DNA molecules (e.g., cDNA or genomic DNA) and
RNA molecules (e.g., mRNA) and analogs of the DNA or
RNA generated using nucleotide analogs. The nucleic acid
molecule can be single-stranded or double-stranded, but pref-
erably is double-stranded DNA.

An “isolated” nucleic acid molecule is one which is sepa-
rated from other nucleic acid molecules which are present in
the natural source of the nucleic acid molecule. Preferably, an
“isolated” nucleic acid molecule is free of sequences (prefer-
ably protein-encoding sequences) which naturally flank the
nucleic acid (i.e., sequences located at the 5' and 3' ends of the
nucleic acid) in the genomic DNA of the organism from
which the nucleic acid is derived. For example, in various
embodiments, the isolated nucleic acid molecule can contain
less than about 5 kB, 4 kB, 3kB,2kB, 1kB, 0.5kBor0.1 kB
of nucleotide sequences which naturally flank the nucleic
acid molecule in genomic DNA of the cell from which the
nucleic acid is derived. Moreover, an “isolated” nucleic acid
molecule, such as a cDNA molecule, can be substantially free
of other cellular material, or culture medium when produced
by recombinant techniques, or substantially free of chemical
precursors or other chemicals when chemically synthesized.

A nucleic acid molecule of the present invention can be
isolated using standard molecular biology techniques and the
sequence information in the database records described
herein. Using all or a portion of such nucleic acid sequences,
nucleic acid molecules of the invention can be isolated using
standard hybridization and cloning techniques (e.g., as
described in Sambrook et al., ed., Molecular Cloning: A
Laboratory Manual, 2nd ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y., 1989).

A nucleic acid molecule of the invention can be amplified
using cDNA, mRNA, or genomic DNA as a template and
appropriate oligonucleotide primers according to standard
PCR amplification techniques. The nucleic acid so amplified
can be cloned into an appropriate vector and characterized by
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DNA sequence analysis. Furthermore, nucleotides corre-
sponding to all or a portion of a nucleic acid molecule of the
invention can be prepared by standard synthetic techniques,
e.g., using an automated DNA synthesizer.

In another preferred embodiment, an isolated nucleic acid
molecule of the invention comprises a nucleic acid molecule
which has a nucleotide sequence complementary to the nucle-
otide sequence of a marker nucleic acid or to the nucleotide
sequence of a nucleic acid encoding a marker protein. A
nucleic acid molecule which is complementary to a given
nucleotide sequence is one which is sufficiently complemen-
tary to the given nucleotide sequence that it can hybridize to
the given nucleotide sequence thereby forming a stable
duplex.

Moreover, a nucleic acid molecule of the invention can
comprise only a portion of a nucleic acid sequence, wherein
the full length nucleic acid sequence comprises a marker
nucleic acid or which encodes a marker protein. Such nucleic
acids can be used, for example, as a probe or primer. The
probe/primer typically is used as one or more substantially
purified oligonucleotides. The oligonucleotide typically
comprises a region of nucleotide sequence that hybridizes
under stringent conditions to at least about 7, preferably about
15, more preferably about 25, 50, 75,100, 125, 150, 175, 200,
250, 300, 350, or 400 or more consecutive nucleotides of a
nucleic acid of the invention.

Probes based on the sequence of a nucleic acid molecule of
the invention can be used to detect transcripts or genomic
sequences corresponding to one or more markers of the inven-
tion. The probe comprises a label group attached thereto, e.g.,
a radioisotope, a fluorescent compound, an enzyme, or an
enzyme co-factor. Such probes can be used as part of a diag-
nostic test kit for identifying cells or tissues which mis-ex-
press the protein, such as by measuring levels of a nucleic acid
molecule encoding the protein in a sample of cells from a
subject, e.g., detecting mRNA levels or determining whether
a gene encoding the protein has been mutated or deleted.

The invention further encompasses nucleic acid molecules
that differ, due to degeneracy of the genetic code, from the
nucleotide sequence of nucleic acids encoding a marker pro-
tein (e.g., protein having the sequence of the even numbered
SEQ ID NOs.), and thus encode the same protein.

It will be appreciated by those skilled in the art that DNA
sequence polymorphisms that lead to changes in the amino
acid sequence can exist within a population (e.g., the human
population). Such genetic polymorphisms can exist among
individuals within a population due to natural allelic varia-
tion. An allele is one of a group of genes which occur alter-
natively at a given genetic locus. In addition, it will be appre-
ciated that DNA polymorphisms that affect RNA expression
levels can also exist that may affect the overall expression
level of that gene (e.g., by affecting regulation or degrada-
tion).

As used herein, the phrase “allelic variant™ refers to a
nucleotide sequence which occurs at a given locus or to a
polypeptide encoded by the nucleotide sequence.

As used herein, the terms “gene” and “recombinant gene”
refer to nucleic acid molecules comprising an open reading
frame encoding a polypeptide corresponding to a marker of
the invention. Such natural allelic variations can typically
result in 1-5% variance in the nucleotide sequence of a given
gene. Alternative alleles can be identified by sequencing the
gene of interest in a number of different individuals. This can
be readily carried out by using hybridization probes to iden-
tify the same genetic locus in a variety of individuals. Any and
all such nucleotide variations and resulting amino acid poly-
morphisms or variations that are the result of natural allelic
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variation and that do not alter the functional activity are
intended to be within the scope of the invention.

In another embodiment, an isolated nucleic acid molecule
of the invention is at least 7, 15, 20, 25, 30, 40, 60, 80, 100,
150, 200, 250, 300, 350, 400, 450, 550, 650, 700, 800, 900,
1000, 1200, 1400, 1600, 1800, 2000, 2200, 2400, 2600, 2800,
3000, 3500, 4000, 4500, or more nucleotides in length and
hybridizes under stringent conditions to a marker nucleic acid
orto a nucleic acid encoding a marker protein. As used herein,
the term “hybridizes under stringent conditions” is intended
to describe conditions for hybridization and washing under
which nucleotide sequences at least 60% (65%, 70%, prefer-
ably 75%) identical to each other typically remain hybridized
to each other. Such stringent conditions are known to those
skilled in the art and can be found in sections 6.3.1-6.3.6 of
Current Protocols in Molecular Biology, John Wiley & Sons,
N.Y. (1989). A preferred, non-limiting example of stringent
hybridization conditions are hybridization in 6x sodium chlo-
ride/sodium citrate (SSC) at about 45° C., followed by one or
more washes in 0.2xSSC, 0.1% SDS at 50-65° C.

In addition to naturally-occurring allelic variants of a
nucleic acid molecule of the invention that can exist in the
population, the skilled artisan will further appreciate that
sequence changes can be introduced by mutation thereby
leading to changes in the amino acid sequence of the encoded
protein, without altering the biological activity of the protein
encoded thereby. For example, one can make nucleotide sub-
stitutions leading to amino acid substitutions at “non-essen-
tial” amino acid residues. A “non-essential” amino acid resi-
due is a residue that can be altered from the wild-type
sequence without altering the biological activity, whereas an
“essential” amino acid residue is required for biological activ-
ity. For example, amino acid residues that are not conserved
or only semi-conserved among homologs of various species
may be non-essential for activity and thus would be likely
targets for alteration. Alternatively, amino acid residues that
are conserved among the homologs of various species (e.g.,
murine and human) may be essential for activity and thus
would not be likely targets for alteration.

Accordingly, another aspect of the invention pertains to
nucleic acid molecules encoding a variant marker protein that
contain changes in amino acid residues that are not essential
for activity. Such variant marker proteins differ in amino acid
sequence from the naturally-occurring marker proteins, yet
retain biological activity. In one embodiment, such a variant
marker protein has an amino acid sequence that is at least
about 40% identical, 50%, 60%, 70%, 80%, 90%, 95%, or
98% identical to the amino acid sequence of a marker protein.

An isolated nucleic acid molecule encoding a variant
marker protein can be created by introducing one or more
nucleotide substitutions, additions or deletions into the nucle-
otide sequence of marker nucleic acids, such that one or more
amino acid residue substitutions, additions, or deletions are
introduced into the encoded protein. Mutations can be intro-
duced by standard techniques, such as site-directed mutagen-
esis and PCR-mediated mutagenesis. Preferably, conserva-
tive amino acid substitutions are made at one or more
predicted non-essential amino acid residues. A “conservative
amino acid substitution” is one in which the amino acid
residue is replaced with an amino acid residue having a simi-
lar side chain. Families of amino acid residues having similar
side chains have been defined in the art. These families
include amino acids with basic side chains (e.g., lysine, argi-
nine, histidine), acidic side chains (e.g., aspartic acid,
glutamic acid), uncharged polar side chains (e.g., glycine,
asparagine, glutamine, serine, threonine, tyrosine, cysteine),
non-polar side chains (e.g., alanine, valine, leucine, isoleu-
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cine, proline, phenylalanine, methionine, tryptophan), beta-
branched side chains (e.g., threonine, valine, isoleucine) and
aromatic side chains (e.g., tyrosine, phenylalanine, tryp-
tophan, histidine). Alternatively, mutations can be introduced
randomly along all or part of the coding sequence, such as by
saturation mutagenesis, and the resultant mutants can be
screened for biological activity to identify mutants that retain
activity. Following mutagenesis, the encoded protein can be
expressed recombinantly and the activity of the protein can be
determined.

The present invention encompasses antisense nucleic acid
molecules, i.e., molecules which are complementary to a
sense nucleic acid of the invention, e.g., complementary to
the coding strand of a double-stranded marker cDNA mol-
ecule or complementary to a marker mRNA sequence.
Accordingly, an antisense nucleic acid of the invention can
hydrogen bond to (i.e. anneal with) a sense nucleic acid of the
invention. The antisense nucleic acid can be complementary
to an entire coding strand, or to only a portion thereof, e.g., all
or part of the protein coding region (or open reading frame).
An antisense nucleic acid molecule can also be antisense to all
or part of a non-coding region of the coding strand of a
nucleotide sequence encoding a marker protein. The non-
coding regions (“5' and 3' untranslated regions™) are the 5'and
3'sequences which flank the coding region and are not trans-
lated into amino acids.

An antisense oligonucleotide can be, for example, about 5,
10, 15, 20, 25, 30, 35, 40, 45, or 50 or more nucleotides in
length. An antisense nucleic acid of the invention can be
constructed using chemical synthesis and enzymatic ligation
reactions using procedures known in the art. For example, an
antisense nucleic acid (e.g., an antisense oligonucleotide) can
be chemically synthesized using naturally occurring nucle-
otides or variously modified nucleotides designed to increase
the biological stability of the molecules or to increase the
physical stability of the duplex formed between the antisense
and sense nucleic acids, e.g., phosphorothioate derivatives
and acridine substituted nucleotides can be used. Examples of
modified nucleotides which can be used to generate the anti-
sense nucleic acid include 5-fluorouracil, 5-bromouracil,
5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 4-ace-
tylcytosine, 5-(carboxyhydroxylmethyl) uracil, S-carboxym-
ethylaminomethyl-2-thiouridine, 5-carboxymethylaminom-
ethyluracil,  dihydrouracil, beta-D-galactosylqueosine,
inosine, N6-isopentenyladenine, 1-methylguanine, 1-meth-
ylinosine, 2,2-dimethylguanine, 2-methyladenine, 2-meth-
ylguanine, 3-methylcytosine, S-methylcytosine, N6-adenine,
7-methylguanine, 5-methylaminomethyluracil, 5-meth-
oxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine,
5'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-meth-
ylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v),
wybutoxosine, pseudouracil, queosine, 2-thiocytosine, 5-me-
thyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil,
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid
(v), 5-methyl-2-thiouracil, 3-(3-amino-3-N2-carboxypropy!)
uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the
antisense nucleic acid can be produced biologically using an
expression vector into which a nucleic acid has been sub-
cloned in an antisense orientation (i.e., RNA transcribed from
the inserted nucleic acid will be of an antisense orientation to
a target nucleic acid of interest, described further in the fol-
lowing subsection).

The antisense nucleic acid molecules of the invention are
typically administered to a subject or generated in situ such
that they hybridize with or bind to cellular mRNA and/or
genomic DNA encoding a marker protein to thereby inhibit
expression of the marker, e.g., by inhibiting transcription
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and/or translation. The hybridization can be by conventional
nucleotide complementarity to form a stable duplex, or, for
example, in the case of an antisense nucleic acid molecule
which binds to DNA duplexes, through specific interactions
in the major groove of the double helix. Examples of a route
of administration of antisense nucleic acid molecules of the
invention includes direct injection at a tissue site or infusion
ofthe antisense nucleic acid into a breast- or ovary-associated
body fluid. Alternatively, antisense nucleic acid molecules
can be modified to target selected cells and then administered
systemically. For example, for systemic administration, anti-
sense molecules can be modified such that they specifically
bind to receptors or antigens expressed on a selected cell
surface, e.g., by linking the antisense nucleic acid molecules
to peptides or antibodies which bind to cell surface receptors
or antigens. The antisense nucleic acid molecules can also be
delivered to cells using the vectors described herein. To
achieve sufficient intracellular concentrations of the antisense
molecules, vector constructs in which the antisense nucleic
acid molecule is placed under the control of a strong pol Il or
pol III promoter are preferred.

An antisense nucleic acid molecule of the invention can be
an ai-anomeric nucleic acid molecule. An a-anomeric nucleic
acid molecule forms specific double-stranded hybrids with
complementary RNA in which, contrary to the usual c-units,
the strands run parallel to each other (Gaultier et al., 1987,
Nucleic Acids Res. 15:6625-6641). The antisense nucleic acid
molecule can also comprise a 2'-0-methylribonucleotide (In-
oue et al., 1987, Nucleic Acids Res. 15:6131-6148) or a chi-
meric RNA-DNA analogue (Inoue et al., 1987, FEBS Lett.
215:327-330).

The invention also encompasses ribozymes. Ribozymes
are catalytic RNA molecules with ribonuclease activity
which are capable of cleaving a single-stranded nucleic acid,
such as an mRNA, to which they have a complementary
region. Thus, ribozymes (e.g., hammerhead ribozymes as
described in Haselhoff and Gerlach, 1988, Nature 334:585-
591) can be used to catalytically cleave mRNA transcripts to
thereby inhibit translation of the protein encoded by the
mRNA. A ribozyme having specificity for a nucleic acid
molecule encoding a marker protein can be designed based
upon the nucleotide sequence of a cDNA corresponding to the
marker. For example, a derivative of a Tetrahymena L-19 IVS
RNA can be constructed in which the nucleotide sequence of
the active site is complementary to the nucleotide sequence to
be cleaved (see Cech et al. U.S. Pat. No. 4,987,071; and Cech
et al. US. Pat. No. 5,116,742). Alternatively, an mRNA
encoding a polypeptide of the invention can be used to select
a catalytic RNA having a specific ribonuclease activity from
apool of RNA molecules (see, e.g., Bartel and Szostak, 1993,
Science 261:1411-1418).

The invention also encompasses nucleic acid molecules
which form triple helical structures. For example, expression
of a marker of the invention can be inhibited by targeting
nucleotide sequences complementary to the regulatory region
of the gene encoding the marker nucleic acid or protein (e.g.,
the promoter and/or enhancer) to form triple helical structures
that prevent transcription of the gene in target cells. See
generally Helene (1991) Anticancer Drug Des. 6(6):569-84;
Helene (1992) Ann. N.Y. Acad. Sci. 660:27-36; and Maher
(1992) Bioassays 14(12):807-15.

In various embodiments, the nucleic acid molecules of the
invention can be modified at the base moiety, sugar moiety or
phosphate backbone to improve, e.g., the stability, hybridiza-
tion, or solubility of the molecule. For example, the deoxyri-
bose phosphate backbone of the nucleic acids can be modified
to generate peptide nucleic acids (see Hyrup et al., 1996,
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Bioorganic & Medicinal Chemistry 4(1): 5-23). As used
herein, the terms “peptide nucleic acids” or “PNAs” refer to
nucleic acid mimics, e.g., DNA mimics, in which the deox-
yribose phosphate backbone is replaced by a pseudopeptide
backbone and only the four natural nucleobases are retained.
The neutral backbone of PNAs has been shown to allow for
specific hybridization to DNA and RNA under conditions of
low ionic strength. The synthesis of PNA oligomers can be
performed using standard solid phase peptide synthesis pro-
tocols as described in Hyrup et al. (1996), supra; Perry-
O’Keefe et al. (1996) Proc. Natl. Acad. Sci. US4 93:14670-
675.

PNAs can be used in therapeutic and diagnostic applica-
tions. For example, PNAs can be used as antisense or antigene
agents for sequence-specific modulation of gene expression
by, e.g., inducing transcription or translation arrest or inhib-
iting replication. PNAs can also be used, e.g., in the analysis
of single base pair mutations in a gene by, e.g., PNA directed
PCR clamping; as artificial restriction enzymes when used in
combination with other enzymes, e.g., S1 nucleases (Hyrup
(1996), supra; or as probes or primers for DNA sequence and
hybridization (Hyrup, 1996, supra; Perry-O’Keefe et al.,
1996, Proc. Natl. Acad. Sci. USA 93:14670-675).

In another embodiment, PNAs can be modified, e.g., to
enhance their stability or cellular uptake, by attaching lipo-
philic or other helper groups to PNA, by the formation of
PNA-DNA chimeras, or by the use of liposomes or other
techniques of drug delivery known in the art. For example,
PNA-DNA chimeras can be generated which can combine the
advantageous properties of PNA and DNA. Such chimeras
allow DNA recognition enzymes, e.g., RNase H and DNA
polymerases, to interact with the DNA portion while the PNA
portion would provide high binding affinity and specificity.
PNA-DNA chimeras can be linked using linkers of appropri-
ate lengths selected in terms of base stacking, number of
bonds between the nucleobases, and orientation (Hyrup,
1996, supra). The synthesis of PNA-DNA chimeras can be
performed as described in Hyrup (1996), supra, and Finn et al.
(1996) Nucleic Acids Res. 24(17):3357-63. For example, a
DNA chain can be synthesized on a solid support using stan-
dard phosphoramidite coupling chemistry and modified
nucleoside analogs. Compounds such as 5'-(4-methoxytrityl)
amino-5'-deoxy-thymidine phosphoramidite can be used as a
link between the PNA and the 5' end of DNA (Mag et al.,
1989, Nucleic Acids Res. 17:5973-88). PNA monomers are
then coupled in a step-wise manner to produce a chimeric
molecule with a 5' PNA segment and a 3' DNA segment (Finn
et al., 1996, Nucleic Acids Res. 24(17):3357-63). Alterna-
tively, chimeric molecules can be synthesized with a 5' DNA
segment and a 3' PNA segment (Peterser et al., 1975, Bioor-
ganic Med. Chem. Lett. 5:1119-11124).

In other embodiments, the oligonucleotide can include
other appended groups such as peptides (e.g., for targeting
host cell receptors in vivo), or agents facilitating transport
across the cell membrane (see, e.g., Letsinger et al., 1989,
Proc. Natl. Acad. Sci. USA 86:6553-6556; Lemaitre et al.,
1987, Proc. Natl. Acad. Sci. USA 84:648-652; PCT Publica-
tion No. WO 88/09810) or the blood-brain barrier (see, e.g.,
PCT Publication No. WO 89/10134). In addition, oligonucle-
otides can be modified with hybridization-triggered cleavage
agents (see, e.g., Kroletal., 1988, Bio/Techniques 6:958-976)
or intercalating agents (see, e.g., Zon, 1988, Pharm. Res.
5:539-549). To this end, the oligonucleotide can be conju-
gated to another molecule, e.g., a peptide, hybridization trig-
gered cross-linking agent, transport agent, hybridization-trig-
gered cleavage agent, etc.
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The invention also includes molecular beacon nucleic
acids having at least one region which is complementary to a
nucleic acid of the invention, such that the molecular beacon
is useful for quantitating the presence of the nucleic acid of
the invention in a sample. A “molecular beacon” nucleic acid
is a nucleic acid comprising a pair of complementary regions
and having a fluorophore and a fluorescent quencher associ-
ated therewith. The fluorophore and quencher are associated
with different portions of the nucleic acid in such an orienta-
tion that when the complementary regions are annealed with
one another, fluorescence of the fluorophore is quenched by
the quencher. When the complementary regions of the nucleic
acid are not annealed with one another, fluorescence of the
fluorophore is quenched to a lesser degree. Molecular beacon
nucleic acids are described, for example, in U.S. Pat. No.
5,876,930.

II. Isolated Proteins and Antibodies

One aspect of the invention pertains to isolated marker
proteins and biologically active portions thereof, as well as
polypeptide fragments suitable for use as immunogens to
raise antibodies directed against a marker protein or a frag-
ment thereof. In one embodiment, the native marker protein
can be isolated from cells or tissue sources by an appropriate
purification scheme using standard protein purification tech-
niques. In another embodiment, a protein or peptide compris-
ing the whole or a segment of the marker protein is produced
by recombinant DNA techniques. Alternative to recombinant
expression, such protein or peptide can be synthesized chemi-
cally using standard peptide synthesis techniques.

An “isolated” or “purified” protein or biologically active
portion thereof is substantially free of cellular material or
other contaminating proteins from the cell or tissue source
from which the protein is derived, or substantially free of
chemical precursors or other chemicals when chemically syn-
thesized. The language “substantially free of cellular mate-
rial” includes preparations of protein in which the protein is
separated from cellular components of the cells from which it
is isolated or recombinantly produced. Thus, protein that is
substantially free of cellular material includes preparations of
protein having less than about 30%, 20%, 10%, or 5% (by dry
weight) of heterologous protein (also referred to herein as a
“contaminating protein”). When the protein or biologically
active portion thereof is recombinantly produced, it is also
preferably substantially free of culture medium, i.e., culture
medium represents less than about 20%, 10%, or 5% of the
volume of the protein preparation. When the protein is pro-
duced by chemical synthesis, it is preferably substantially
free of chemical precursors or other chemicals, i.e., it is
separated from chemical precursors or other chemicals which
are involved in the synthesis of the protein. Accordingly such
preparations of the protein have less than about 30%, 20%,
10%, 5% (by dry weight) of chemical precursors or com-
pounds other than the polypeptide of interest.

Biologically active portions of a marker protein include
polypeptides comprising amino acid sequences sufficiently
identical to or derived from the amino acid sequence of the
marker protein, which include fewer amino acids than the full
length protein, and exhibit at least one activity of the corre-
sponding full-length protein. Typically, biologically active
portions comprise a domain or motif with at least one activity
of'the corresponding full-length protein. A biologically active
portion of a marker protein of the invention can be a polypep-
tide which is, for example, 10, 25, 50, 100 or more amino
acids in length. Moreover, other biologically active portions,
in which other regions of the marker protein are deleted, can
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be prepared by recombinant techniques and evaluated for one
or more of the functional activities of the native form of the
marker protein.

Preferred marker proteins are encoded by nucleotide
sequences comprising the sequence of any of the even num-
bered SEQ ID NOs. Other useful proteins are substantially
identical (e.g., at least about 40%, preferably 50%, 60%,
70%, 80%, 90%, 95%, or 99%) to one of these sequences and
retain the functional activity of the corresponding naturally-
occurring marker protein yet differ in amino acid sequence
due to natural allelic variation or mutagenesis.

To determine the percent identity of two amino acid
sequences or of two nucleic acids, the sequences are aligned
for optimal comparison purposes (e.g., gaps can be intro-
duced in the sequence of a first amino acid or nucleic acid
sequence for optimal alignment with a second amino or
nucleic acid sequence). The amino acid residues or nucle-
otides at corresponding amino acid positions or nucleotide
positions are then compared. When a position in the first
sequence is occupied by the same amino acid residue or
nucleotide as the corresponding position in the second
sequence, then the molecules are identical at that position.
The percent identity between the two sequences is a function
of the number of identical positions shared by the sequences
(i.e., % identity=# of identical positions/total # of positions
(e.g., overlapping positions)x100).

In one embodiment the two sequences are the same length.

The determination of percent identity between two
sequences can be accomplished using a mathematical algo-
rithm. A preferred, non-limiting example of a mathematical
algorithm utilized for the comparison of two sequences is the
algorithm of Karlin and Altschul (1990) Proc. Natl. Acad. Sci.
USA 87:2264-2268, modified as in Karlin and Altschul
(1993) Proc. Natl. Acad. Sci. USA 90:5873-5877. Such an
algorithm is incorporated into the BLASTN and BLASTX
programs of Altschul, et al. (1990) J. Mol. Biol. 215:403-410.
BLAST nucleotide searches can be performed with the
BLASTN program, score=100, wordlength=12 to obtain
nucleotide sequences homologous to a nucleic acid mol-
ecules of the invention. BLAST protein searches can be per-
formed with the BLASTP program, score=50, wordlength=3
to obtain amino acid sequences homologous to a protein
molecules of the invention. To obtain gapped alignments for
comparison purposes, a newer version of the BLAST algo-
rithm called Gapped BLAST can be utilized as described in
Altschul et al. (1997) Nucleic Acids Res. 25:3389-3402,
which is able to perform gapped local alignments for the
programs BLASTN, BLASTP and BLASTX. Alternatively,
PSI-Blast can be used to perform an iterated search which
detects distant relationships between molecules. When utiliz-
ing BLAST, Gapped BLAST, and PSI-Blast programs, the
default parameters of the respective programs (e.g., BLASTX
and BLASTN) can be used. See ncbi.nlm.nih.gov on the
world wide web. Another preferred, non-limiting example of
a mathematical algorithm utilized for the comparison of
sequences is the algorithm of Myers and Miller, (1988)
CABIOS 4:11-17. Such an algorithm is incorporated into the
ALIGN program (version 2.0) which is part of the GCG
sequence alignment software package. When utilizing the
ALIGN program for comparing amino acid sequences, a
PAM120weight residue table, a gap length penalty of 12, and
a gap penalty of 4 can be used. Yet another useful algorithm
for identifying regions of local sequence similarity and align-
ment is the FASTA algorithm as described in Pearson and
Lipman (1988) Proc. Natl. Acad. Sci. USA 85:2444-2448.
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When using the FASTA algorithm for comparing nucle-
otide or amino acid sequences, a PAM 120 weight residue
table can, for example, be used with a k-tuple value of 2.

The percent identity between two sequences can be deter-
mined using techniques similar to those described above,
with or without allowing gaps. In calculating percent identity,
only exact matches are counted.

The invention also provides chimeric or fusion proteins
comprising a marker protein or a segment thereof. As used
herein, a “chimeric protein” or “fusion protein” comprises all
or part (preferably a biologically active part) of a marker
protein operably linked to a heterologous polypeptide (i.e., a
polypeptide other than the marker protein). Within the fusion
protein, the term “operably linked” is intended to indicate that
the marker protein or segment thereof and the heterologous
polypeptide are fused in-frame to each other. The heterolo-
gous polypeptide can be fused to the amino-terminus or the
carboxyl-terminus of the marker protein or segment.

One useful fusion protein is a GST fusion protein in which
a marker protein or segment is fused to the carboxyl terminus
of GST sequences. Such fusion proteins can facilitate the
purification of a recombinant polypeptide of the invention.

In another embodiment, the fusion protein contains a het-
erologous signal sequence at its amino terminus. For
example, the native signal sequence of a marker protein can
be removed and replaced with a signal sequence from another
protein. For example, the gp67 secretory sequence of the
baculovirus envelope protein can be used as a heterologous
signal sequence (Ausubel et al., ed., Current Protocols in
Molecular Biology, John Wiley & Sons, NY, 1992). Other
examples of eukaryotic heterologous signal sequences
include the secretory sequences of melittin and human pla-
cental alkaline phosphatase (Stratagene; La Jolla, Calif.). In
yet another example, useful prokaryotic heterologous signal
sequences include the phoA secretory signal (Sambrook et
al., supra) and the protein A secretory signal (Pharmacia
Biotech; Piscataway, N.J.).

In yet another embodiment, the fusion protein is an immu-
noglobulin fusion protein in which all or part of a marker
protein is fused to sequences derived from a member of the
immunoglobulin protein family. The immunoglobulin fusion
proteins of the invention can be incorporated into pharmaceu-
tical compositions and administered to a subject to inhibit an
interaction between a ligand (soluble or membrane-bound)
and a protein on the surface of a cell (receptor), to thereby
suppress signal transduction in vivo. The immunoglobulin
fusion protein can be used to affect the bioavailability of a
cognate ligand of a marker protein. Inhibition of ligand/re-
ceptor interaction can be useful therapeutically, both for treat-
ing proliferative and differentiative disorders and for modu-
lating (e.g. promoting or inhibiting) cell survival. Moreover,
the immunoglobulin fusion proteins of the invention can be
used as immunogens to produce antibodies directed against a
marker protein in a subject, to purify ligands and in screening
assays to identify molecules which inhibit the interaction of
the marker protein with ligands.

Chimeric and fusion proteins of the invention can be pro-
duced by standard recombinant DNA techniques. In another
embodiment, the fusion gene can be synthesized by conven-
tional techniques including automated DNA synthesizers.
Alternatively, PCR amplification of gene fragments can be
carried out using anchor primers which give rise to comple-
mentary overhangs between two consecutive gene fragments
which can subsequently be annealed and re-amplified to gen-
erate a chimeric gene sequence (see, e.g., Ausubel et al.,
supra). Moreover, many expression vectors are commercially
available that already encode a fusion moiety (e.g., a GST
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polypeptide). A nucleic acid encoding a polypeptide of the
invention can be cloned into such an expression vector such
that the fusion moiety is linked in-frame to the polypeptide of
the invention.

A signal sequence can be used to facilitate secretion and
isolation of marker proteins. Signal sequences are typically
characterized by a core of hydrophobic amino acids which are
generally cleaved from the mature protein during secretion in
one or more cleavage events. Such signal peptides contain
processing sites that allow cleavage of the signal sequence
from the mature proteins as they pass through the secretory
pathway. Thus, the invention pertains to marker proteins,
fusion proteins or segments thereof having a signal sequence,
as well as to such proteins from which the signal sequence has
been proteolytically cleaved (i.e., the cleavage products). In
one embodiment, a nucleic acid sequence encoding a signal
sequence can be operably linked in an expression vector to a
protein of interest, such as a marker protein or a segment
thereof. The signal sequence directs secretion of the protein,
such as from a eukaryotic host into which the expression
vector is transformed, and the signal sequence is subse-
quently or concurrently cleaved. The protein can then be
readily purified from the extracellular medium by art recog-
nized methods. Alternatively, the signal sequence can be
linked to the protein of interest using a sequence which facili-
tates purification, such as with a GST domain.

The present invention also pertains to variants of the
marker proteins. Such variants have an altered amino acid
sequence which can function as either agonists (mimetics) or
as antagonists. Variants can be generated by mutagenesis,
e.g., discrete point mutation or truncation. An agonist can
retain substantially the same, or a subset, of the biological
activities of the naturally occurring form of the protein. An
antagonist of'a protein can inhibit one or more of the activities
ofthe naturally occurring form of the protein by, for example,
competitively binding to a downstream or upstream member
of a cellular signaling cascade which includes the protein of
interest. Thus, specific biological effects can be elicited by
treatment with a variant of limited function. Treatment of a
subject with a variant having a subset of the biological activi-
ties of the naturally occurring form of the protein can have
fewer side effects in a subject relative to treatment with the
naturally occurring form of the protein.

Variants of a marker protein which function as either ago-
nists (mimetics) or as antagonists can be identified by screen-
ing combinatorial libraries of mutants, e.g., truncation
mutants, of the protein of the invention for agonist or antago-
nist activity. In one embodiment, a variegated library of vari-
ants is generated by combinatorial mutagenesis at the nucleic
acid level and is encoded by a variegated gene library. A
variegated library of variants can be produced by, for
example, enzymatically ligating a mixture of synthetic oligo-
nucleotides into gene sequences such that a degenerate set of
potential protein sequences is expressible as individual
polypeptides, or alternatively, as a set of larger fusion proteins
(e.g., for phage display). There are a variety of methods which
can be used to produce libraries of potential variants of the
marker proteins from a degenerate oligonucleotide sequence.
Methods for synthesizing degenerate oligonucleotides are
known in the art (see, e.g., Narang, 1983, Tetrahedron 39:3;
Itakura et al., 1984, Annu. Rev. Biochem. 53:323; Itakura et
al., 1984, Science 198:1056; Ike et al., 1983 Nucleic Acid Res.
11:477).

In addition, libraries of segments of a marker protein can be
used to generate a variegated population of polypeptides for
screening and subsequent selection of variant marker proteins
or segments thereof. For example, a library of coding
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sequence fragments can be generated by treating a double
stranded PCR fragment of the coding sequence of interest
with a nuclease under conditions wherein nicking occurs only
about once per molecule, denaturing the double stranded
DNA, renaturing the DNA to form double stranded DNA
which can include sense/antisense pairs from different nicked
products, removing single stranded portions from reformed
duplexes by treatment with S1 nuclease, and ligating the
resulting fragment library into an expression vector. By this
method, an expression library can be derived which encodes
amino terminal and internal fragments of various sizes of the
protein of interest.

Several techniques are known in the art for screening gene
products of combinatorial libraries made by point mutations
or truncation, and for screening ¢cDNA libraries for gene
products having a selected property. The most widely used
techniques, which are amenable to high through-put analysis,
for screening large gene libraries typically include cloning
the gene library into replicable expression vectors, transform-
ing appropriate cells with the resulting library of vectors, and
expressing the combinatorial genes under conditions in
which detection of a desired activity facilitates isolation of the
vector encoding the gene whose product was detected. Recur-
sive ensemble mutagenesis (REM), a technique which
enhances the frequency of functional mutants in the libraries,
can be used in combination with the screening assays to
identify variants of a protein of the invention (Arkin and
Yourvan, 1992, Proc. Natl. Acad. Sci. USA 89:7811-7815;
Delgrave et al., 1993, Protein Engineering 6(3):327-331).

Another aspect of the invention pertains to antibodies
directed against a protein of the invention. In preferred
embodiments, the antibodies specifically bind a marker pro-
tein or a fragment thereof. The terms “antibody” and “anti-
bodies” as used interchangeably herein refer to immunoglo-
bulin molecules as well as fragments and derivatives thereof
that comprise an immunologically active portion of an immu-
noglobulin molecule, (i.e., such a portion contains an antigen
binding site which specifically binds an antigen, such as a
marker protein, e.g., an epitope of a marker protein). An
antibody which specifically binds to a protein of the invention
is an antibody which binds the protein, but does not substan-
tially bind other molecules in a sample, e.g., a biological
sample, which naturally contains the protein. Examples of an
immunologically active portion of an immunoglobulin mol-
ecule include, but are not limited to, single-chain antibodies
(scAb), F(ab) and F(ab'), fragments.

An isolated protein of the invention or a fragment thereof
can be used as an immunogen to generate antibodies. The
full-length protein can be used or, alternatively, the invention
provides antigenic peptide fragments for use as immunogens.
The antigenic peptide of a protein of the invention comprises
at least 8 (preferably 10, 15, 20, or 30 or more) amino acid
residues of the amino acid sequence of one of the proteins of
the invention, and encompasses at least one epitope of the
protein such that an antibody raised against the peptide forms
a specific immune complex with the protein. Preferred
epitopes encompassed by the antigenic peptide are regions
that are located on the surface of the protein, e.g., hydrophilic
regions. Hydrophobicity sequence analysis, hydrophilicity
sequence analysis, or similar analyses can be used to identify
hydrophilic regions. In preferred embodiments, an isolated
marker protein or fragment thereof is used as an immunogen.

An immunogen typically is used to prepare antibodies by
immunizing a suitable (i.e. immunocompetent) subject such
as a rabbit, goat, mouse, or other mammal or vertebrate. An
appropriate immunogenic preparation can contain, for
example, recombinantly-expressed or chemically-synthe-
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sized protein or peptide. The preparation can further include
an adjuvant, such as Freund’s complete or incomplete adju-
vant, or a similar immunostimulatory agent. Preferred immu-
nogen compositions are those that contain no other human
proteins such as, for example, immunogen compositions
made using a non-human host cell for recombinant expres-
sion of a protein of the invention. In such a manner, the
resulting antibody compositions have reduced or no binding
of human proteins other than a protein of the invention.

The invention provides polyclonal and monoclonal anti-
bodies. The term “monoclonal antibody” or “monoclonal
antibody composition”, as used herein, refers to a population
of antibody molecules that contain only one species of an
antigen binding site capable of immunoreacting with a par-
ticular epitope. Preferred polyclonal and monoclonal anti-
body compositions are ones that have been selected for anti-
bodies directed against a protein of the invention. Particularly
preferred polyclonal and monoclonal antibody preparations
are ones that contain only antibodies directed against a
marker protein or fragment thereof.

Polyclonal antibodies can be prepared by immunizing a
suitable subject with a protein of the invention as an immu-
nogen The antibody titer in the immunized subject can be
monitored over time by standard techniques, such as with an
enzyme linked immunosorbent assay (ELISA) using immo-
bilized polypeptide. At an appropriate time after immuniza-
tion, e.g., when the specific antibody titers are highest, anti-
body-producing cells can be obtained from the subject and
used to prepare monoclonal antibodies (mAb) by standard
techniques, such as the hybridoma technique originally
described by Kohler and Milstein (1975) Nature 256:495-
497, the human B cell hybridoma technique (see Kozbor et
al., 1983, Immunol. Today 4:72), the EBV-hybridoma tech-
nique (see Cole et al., pp. 77-96 In Monoclonal Antibodies
and Cancer Therapy, Alan R. Liss, Inc., 1985) or trioma
techniques. The technology for producing hybridomas is well
known (see generally Current Protocols in Immunology,
Coligan et al. ed., John Wiley & Sons, New York, 1994).
Hybridoma cells producing a monoclonal antibody of the
invention are detected by screening the hybridoma culture
supernatants for antibodies that bind the polypeptide of inter-
est, e.g., using a standard ELISA assay.

Alternative to preparing monoclonal antibody-secreting
hybridomas, a monoclonal antibody directed against a pro-
tein of the invention can be identified and isolated by screen-
ing a recombinant combinatorial immunoglobulin library
(e.g., an antibody phage display library) with the polypeptide
of interest. Kits for generating and screening phage display
libraries are commercially available (e.g., the Pharmacia
Recombinant Phage Antibody System, Catalog No. 27-9400-
01; and the Stratagene SurfZAP Phage Display Kit, Catalog
No. 240612). Additionally, examples of methods and
reagents particularly amenable for use in generating and
screening antibody display library can be found in, for
example, U.S. Pat. No. 5,223,409; PCT Publication No. WO
92/18619; PCT Publication No. WO 91/17271; PCT Publi-
cation No. WO 92/20791; PCT Publication No. WO
92/15679; PCT Publication No. WO 93/01288; PCT Publi-
cation No. WO 92/01047, PCT Publication No. WO
92/09690; PCT Publication No. WO 90/02809; Fuchs et al.
(1991) Bio/Technology 9:1370-1372; Hay et al. (1992) Hum.
Antibod. Hybridomas 3:81-85; Huse et al. (1989) Science
246:1275-1281; Gritfiths et al. (1993) EMBO J. 12:725-734.

The invention also provides recombinant antibodies that
specifically bind a protein of the invention. In preferred
embodiments, the recombinant antibodies specifically binds
a marker protein or fragment thereof. Recombinant antibod-
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ies include, but are not limited to, chimeric and humanized
monoclonal antibodies, comprising both human and non-
human portions, single-chain antibodies and multi-specific
antibodies. A chimeric antibody is a molecule in which dif-
ferent portions are derived from different animal species,
such as those having a variable region derived from a murine
mAb and a human immunoglobulin constant region. (See,
e.g., Cabilly et al., U.S. Pat. No. 4,816,567, and Boss et al.,
U.S. Pat. No. 4,816,397, which are incorporated herein by
reference in their entirety.) Single-chain antibodies have an
antigen binding site and consist of single polypeptides. They
can be produced by techniques known in the art, for example
using methods described in Ladner et. al U.S. Pat. No. 4,946,
778 (which is incorporated herein by reference in its entirety);
Bird et al., (1988) Science 242:423-426; Whitlow et al.,
(1991) Methods in Enzymology 2:1-9; Whitlow et al., (1991)
Methods in Enzymology 2:97-105; and Huston et al., (1991)
Methods in Enzymology Molecular Design and Modeling:
Concepts and Applications 203:46-88. Multi-specific anti-
bodies are antibody molecules having at least two antigen-
binding sites that specifically bind different antigens. Such
molecules can be produced by techniques known in the art,
for example using methods described in Segal, U.S. Pat. No.
4,676,980 (the disclosure of which is incorporated herein by
reference in its entirety); Holliger et al., (1993) Proc. Natl.
Acad. Sci. USA 90:6444-6448; Whitlow et al., (1994) Protein
Eng. 7:1017-1026 and U.S. Pat. No. 6,121,424.

Humanized antibodies are antibody molecules from non-
human species having one or more complementarity deter-
mining regions (CDRs) from the non-human species and a
framework region from a human immunoglobulin molecule.
(See, e.g., Queen, U.S. Pat. No. 5,585,089, which is incorpo-
rated herein by reference in its entirety.) Humanized mono-
clonal antibodies can be produced by recombinant DNA tech-
niques known in the art, for example using methods described
in PCT Publication No. WO 87/02671; European Patent
Application 184,187; European Patent Application 171,496;
European Patent Application 173,494; PCT Publication No.
WO 86/01533; U.S. Pat. No. 4,816,567; European Patent
Application 125,023; Better et al. (1988) Science 240:1041-
1043; Liu et al. (1987) Proc. Natl. Acad. Sci. USA 84:3439-
3443; Liu et al. (1987) J. Immunol. 139:3521-3526; Sun et al.
(1987) Proc. Natl. Acad. Sci. USA 84:214-218; Nishimura et
al. (1987) Cancer Res. 47:999-1005; Wood et al. (1985)
Nature 314:446-449; and Shaw et al. (1988) J. Natl. Cancer
Inst. 80:1553-1559); Morrison (1985) Science 229:1202-
1207; Oi et al. (1986) Bio/Techniques 4:214; U.S. Pat. No.
5,225,539; Jones et al. (1986) Nature 321:552-525; Verho-
eyan etal. (1988) Science 239:1534; and Beidler et al. (1988)
J. Immunol. 141:4053-4060.

More particularly, humanized antibodies can be produced,
for example, using transgenic mice which are incapable of
expressing endogenous immunoglobulin heavy and light
chains genes, but which can express human heavy and light
chain genes. The transgenic mice are immunized in the nor-
mal fashion with a selected antigen, e.g., all or a portion of a
polypeptide corresponding to a marker of the invention.
Monoclonal antibodies directed against the antigen can be
obtained using conventional hybridoma technology. The
human immunoglobulin transgenes harbored by the trans-
genic mice rearrange during B cell differentiation, and sub-
sequently undergo class switching and somatic mutation.
Thus, using such a technique, it is possible to produce thera-
peutically useful IgG, IgA and IgE antibodies. For an over-
view of this technology for producing human antibodies, see
Lonberg and Huszar (1995) Int. Rev. Immunol. 13:65-93). For
a detailed discussion of this technology for producing human



US 8,323,906 B2

33

antibodies and human monoclonal antibodies and protocols
for producing such antibodies, see, e.g., U.S. Pat. Nos. 5,625,
126; 5,633,425; 5,569,825; 5,661,016; and 5,545,806. In
addition, companies such as Abgenix, Inc. (Freemont, Calif.),
can be engaged to provide human antibodies directed against
a selected antigen using technology similar to that described
above.

Completely human antibodies which recognize a selected
epitope can be generated using a technique referred to as
“guided selection.” In this approach a selected non-human
monoclonal antibody, e.g., a murine antibody, is used to guide
the selection of a completely human antibody recognizing the
same epitope (Jespers et al., 1994, Bio/technology 12:899-
903).

The antibodies of the invention can be isolated after pro-
duction (e.g., from the blood or serum of the subject) or
synthesis and further purified by well-known techniques. For
example, IgG antibodies can be purified using protein A chro-
matography. Antibodies specific for a protein of the invention
can be selected or (e.g., partially purified) or purified by, e.g.,
affinity chromatography. For example, a recombinantly
expressed and purified (or partially purified) protein of the
invention is produced as described herein, and covalently or
non-covalently coupled to a solid support such as, for
example, a chromatography column. The column can then be
used to affinity purify antibodies specific for the proteins of
the invention from a sample containing antibodies directed
against a large number of different epitopes, thereby gener-
ating a substantially purified antibody composition, i.e., one
that is substantially free of contaminating antibodies. By a
substantially purified antibody composition is meant, in this
context, that the antibody sample contains at most only 30%
(by dry weight) of contaminating antibodies directed against
epitopes other than those of the desired protein of the inven-
tion, and preferably at most 20%, yet more preferably at most
10%, and most preferably at most 5% (by dry weight) of the
sample is contaminating antibodies. A purified antibody com-
position means that at least 99% of the antibodies in the
composition are directed against the desired protein of the
invention.

In a preferred embodiment, the substantially purified anti-
bodies of the invention may specifically bind to a signal
peptide, a secreted sequence, an extracellular domain, a trans-
membrane or a cytoplasmic domain or cytoplasmic mem-
brane of a protein of the invention. In a particularly preferred
embodiment, the substantially purified antibodies of the
invention specifically bind to a secreted sequence or an extra-
cellular domain of the amino acid sequences of a protein of
the invention. In a more preferred embodiment, the substan-
tially purified antibodies of the invention specifically bind to
a secreted sequence or an extracellular domain of the amino
acid sequences of a marker protein.

An antibody directed against a protein of the invention can
be used to isolate the protein by standard techniques, such as
affinity chromatography or immunoprecipitation. Moreover,
such an antibody can be used to detect the marker protein or
fragment thereof (e.g., in a cellular lysate or cell supernatant)
in order to evaluate the level and pattern of expression of the
marker. The antibodies can also be used diagnostically to
monitor protein levels in tissues or body fluids (e.g. in a
breast- or ovary-associated body fluid) as part of a clinical
testing procedure, e.g., to, for example, determine the efficacy
of a given treatment regimen. Detection can be facilitated by
the use of an antibody derivative, which comprises an anti-
body of the invention coupled to a detectable substance.
Examples of detectable substances include various enzymes,
prosthetic groups, fluorescent materials, luminescent materi-
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als, bioluminescent materials, and radioactive materials.
Examples of suitable enzymes include horseradish peroxi-
dase, alkaline phosphatase, -galactosidase, or acetylcho-
linesterase; examples of suitable prosthetic group complexes
include streptavidin/biotin and avidin/biotin; examples of
suitable fluorescent materials include umbelliferone, fluores-
cein, fluorescein isothiocyanate, rhodamine, dichlorotriazi-
nylamine fluorescein, dansyl chloride or phycoerythrin; an
example of a luminescent material includes luminol;
examples of bioluminescent materials include luciferase,
luciferin, and aequorin, and examples of suitable radioactive
material include '*°1, 31, 3°S or *H.

Antibodies of the invention may also be used as therapeutic
agents in treating cancers. In a preferred embodiment, com-
pletely human antibodies of the invention are used for thera-
peutic treatment of human cancer patients, particularly those
having breast or ovarian cancer. In another preferred embodi-
ment, antibodies that bind specifically to a marker protein or
fragment thereof are used for therapeutic treatment. Further,
such therapeutic antibody may be an antibody derivative or
immunotoxin comprising an antibody conjugated to a thera-
peutic moiety such as a cytotoxin, a therapeutic agent or a
radioactive metal ion. A cytotoxin or cytotoxic agent includes
any agent that is detrimental to cells. Examples include taxol,
cytochalasin B, gramicidin D, ethidium bromide, emetine,
mitomycin, etoposide, tenoposide, vincristine, vinblastine,
colchicin, doxorubicin, daunorubicin, dihydroxy anthracin
dione, mitoxantrone, mithramycin, actinomycin D, 1-dehy-
drotestosterone, glucocorticoids, procaine, tetracaine,
lidocaine, propranolol, and puromycin and analogs or
homologs thereof. Therapeutic agents include, but are not
limited to, antimetabolites (e.g., methotrexate, 6-mercap-
topurine, 6-thioguanine, cytarabine, 5-fluorouracil decarba-
zine), alkylating agents (e.g., mechlorethamine, thioepa
chlorambucil, melphalan, carmustine (BSNU) and lomustine
(CCNU), cyclothosphamide, busulfan, dibromomannitol,
streptozotocin, mitomycin C, and cis-dichlorodiamine plati-
num (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin
(formerly daunomycin) and doxorubicin), antibiotics (e.g.,
dactinomycin (formerly actinomycin), bleomycin, mithra-
mycin, and anthramycin (AMC)), and anti-mitotic agents
(e.g., vincristine and vinblastine).

The conjugated antibodies of the invention can be used for
modifying a given biological response, for the drug moiety is
not to be construed as limited to classical chemical therapeu-
tic agents. For example, the drug moiety may be a protein or
polypeptide possessing a desired biological activity. Such
proteins may include, for example, a toxin such as ribosome-
inhibiting protein (see Better et al., U.S. Pat. No. 6,146,631,
the disclosure of which is incorporated herein in its entirety),
abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a
protein such as tumor necrosis factor, .alpha.-interferon,
.beta.-interferon, nerve growth factor, platelet derived growth
factor, tissue plasminogen activator; or, biological response
modifiers such as, for example, lymphokines, interleukin-1
(“IL-17), interleukin-2 (“IL-2”), interleukin-6 (“IL-6),
granulocyte macrophase colony stimulating factor (“GM-
CSF”), granulocyte colony stimulating factor (“G-CSF”), or
other growth factors.

Techniques for conjugating such therapeutic moiety to
antibodies are well known, see, e.g., Arnon et al., “Mono-
clonal Antibodies For Immunotargeting Of Drugs In Cancer
Therapy”, in Monoclonal Antibodies And Cancer Therapy,
Reisfeld et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985);
Hellstrom et al., “Antibodies For Drug Delivery”, in Con-
trolled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp.
623-53 (Marcel Dekker, Inc. 1987); Thorpe, “Antibody Car-
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riers Of Cytotoxic Agents In Cancer Therapy: A Review”, in
Monoclonal Antibodies *84: Biological And Clinical Appli-
cations, Pinchera et al. (eds.), pp. 475-506 (1985); “Analysis,
Results, And Future Prospective Of The Therapeutic Use Of
Radiolabeled Antibody In Cancer Therapy”, in Monoclonal
Antibodies For Cancer Detection And Therapy, Baldwin et al.
(eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al.,
“The Preparation And Cytotoxic Properties Of Antibody-
Toxin Conjugates”, Immunol. Rev., 62:119-58 (1982).

Accordingly, in one aspect, the invention provides substan-
tially purified antibodies, antibody fragments and derivatives,
all of which specifically bind to a protein of the invention and
preferably, a marker protein. In various embodiments, the
substantially purified antibodies of the invention, or frag-
ments or derivatives thereof, can be human, non-human, chi-
meric and/or humanized antibodies. In another aspect, the
invention provides non-human antibodies, antibody frag-
ments and derivatives, all of which specifically bind to a
protein of the invention and preferably, a marker protein.
Such non-human antibodies can be goat, mouse, sheep, horse,
chicken, rabbit, or rat antibodies. Alternatively, the non-hu-
man antibodies of the invention can be chimeric and/or
humanized antibodies. In addition, the non-human antibodies
of the invention can be polyclonal antibodies or monoclonal
antibodies. In still a further aspect, the invention provides
monoclonal antibodies, antibody fragments and derivatives,
all of which specifically bind to a protein of the invention and
preferably, a marker protein. The monoclonal antibodies can
be human, humanized, chimeric and/or non-human antibod-
ies.

The invention also provides a kit containing an antibody of
the invention conjugated to a detectable substance, and
instructions for use. Still another aspect of the invention is a
pharmaceutical composition comprising an antibody of the
invention. In one embodiment, the pharmaceutical composi-
tion comprises an antibody of the invention, a therapeutic
moiety, and a pharmaceutically acceptable carrier.

II1. Recombinant Expression Vectors and Host Cells

Another aspect of the invention pertains to vectors, prefer-
ably expression vectors, containing a nucleic acid encoding a
marker protein (or a portion of such a protein). As used herein,
the term “vector” refers to a nucleic acid molecule capable of
transporting another nucleic acid to which it has been linked.
One type of vector is a “plasmid”, which refers to a circular
double stranded DNA loop into which additional DNA seg-
ments can be ligated. Another type of vector is a viral vector,
wherein additional DNA segments can be ligated into the
viral genome. Certain vectors are capable of autonomous
replication in a host cell into which they are introduced (e.g.,
bacterial vectors having a bacterial origin of replication and
episomal mammalian vectors). Other vectors (e.g., non-epi-
somal mammalian vectors) are integrated into the genome of
a host cell upon introduction into the host cell, and thereby are
replicated along with the host genome. Moreover, certain
vectors, namely expression vectors, are capable of directing
the expression of genes to which they are operably linked. In
general, expression vectors of utility in recombinant DNA
techniques are often in the form of plasmids (vectors). How-
ever, the invention is intended to include such other forms of
expression vectors, such as viral vectors (e.g., replication
defective retroviruses, adenoviruses and adeno-associated
viruses), which serve equivalent functions.

The recombinant expression vectors of the invention com-
prise a nucleic acid of the invention in a form suitable for
expression of the nucleic acid in a host cell. This means that
the recombinant expression vectors include one or more regu-
latory sequences, selected on the basis of the host cells to be
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used for expression, which is operably linked to the nucleic
acid sequence to be expressed. Within a recombinant expres-
sion vector, “operably linked” is intended to mean that the
nucleotide sequence of interest is linked to the regulatory
sequence(s) in a manner which allows for expression of the
nucleotide sequence (e.g., in an in vitro transcription/transla-
tion system or in a host cell when the vector is introduced into
the host cell). The term “regulatory sequence” is intended to
include promoters, enhancers and other expression control
elements (e.g., polyadenylation signals). Such regulatory
sequences are described, for example, in Goeddel, Methods in
Enzymology: Gene Expression Technology vol. 185, Aca-
demic Press, San Diego, Calif. (1991). Regulatory sequences
include those which direct constitutive expression of a nucle-
otide sequence in many types of host cell and those which
direct expression of the nucleotide sequence only in certain
host cells (e.g., tissue-specific regulatory sequences). It will
be appreciated by those skilled in the art that the design of the
expression vector can depend on such factors as the choice of
the host cell to be transformed, the level of expression of
protein desired, and the like. The expression vectors of the
invention can be introduced into host cells to thereby produce
proteins or peptides, including fusion proteins or peptides,
encoded by nucleic acids as described herein.

The recombinant expression vectors of the invention can be
designed for expression of a marker protein or a segment
thereof in prokaryotic (e.g., E. coli) or eukaryotic cells (e.g.,
insect cells {using baculovirus expression vectors}, yeast
cells or mammalian cells). Suitable host cells are discussed
further in Goeddel, supra. Alternatively, the recombinant
expression vector can be transcribed and translated in vitro,
for example using T7 promoter regulatory sequences and T7
polymerase.

Expression of proteins in prokaryotes is most often carried
outin E. coli with vectors containing constitutive or inducible
promoters directing the expression of either fusion or non-
fusion proteins. Fusion vectors add a number of amino acids
to a protein encoded therein, usually to the amino terminus of
the recombinant protein. Such fusion vectors typically serve
three purposes: 1) to increase expression of recombinant pro-
tein; 2) to increase the solubility of the recombinant protein;
and 3) to aid in the purification of the recombinant protein by
acting as a ligand in affinity purification. Often, in fusion
expression vectors, a proteolytic cleavage site is introduced at
the junction of the fusion moiety and the recombinant protein
to enable separation of the recombinant protein from the
fusion moiety subsequent to purification of the fusion protein.
Such enzymes, and their cognate recognition sequences,
include Factor Xa, thrombin and enterokinase. Typical fusion
expression vectors include pGEX (Pharmacia Biotech Inc;
Smith and Johnson, 1988, Gene 67:31-40), pMAL (New
England Biolabs, Beverly, Mass.) and pRITS (Pharmacia,
Piscataway, N.J.) which fuse glutathione S-transferase
(GST), maltose E binding protein, or protein A, respectively,
to the target recombinant protein.

Examples of suitable inducible non-fusion E. coli expres-
sion vectors include pTrc (Amann et al., 1988, Gene 69:301-
315)and pET 11d (Studieretal., p. 60-89, In Gene Expression
Technology:. Methods in Enzymology vol. 185, Academic
Press, San Diego, Calif., 1991). Target gene expression from
the pTrc vector relies on host RNA polymerase transcription
from a hybrid trp-lac fusion promoter. Target gene expression
from the pET 11d vector relies on transcription from a T7
gnl0-lac fusion promoter mediated by a co-expressed viral
RNA polymerase (17 gnl). This viral polymerase is supplied
by host strains BL21(DE3) or HMS174(DE3) from a resident
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prophage harboring a T7 gnl gene under the transcriptional
control of the lacUV 5 promoter.

One strategy to maximize recombinant protein expression
in E. coli is to express the protein in a host bacteria with an
impaired capacity to proteolytically cleave the recombinant
protein (Gottesman, p. 119-128, In Gene Expression Technol-
ogy: Methods in Enzymology vol. 185, Academic Press, San
Diego, Calif., 1990. Another strategy is to alter the nucleic
acid sequence of the nucleic acid to be inserted into an expres-
sion vector so that the individual codons for each amino acid
are those preferentially utilized in F. coli (Wada et al., 1992,
Nucleic Acids Res. 20:2111-2118). Such alteration of nucleic
acid sequences of the invention can be carried out by standard
DNA synthesis techniques.

In another embodiment, the expression vector is a yeast
expression vector. Examples of vectors for expression in
yeast S. cerevisiae include pYepSecl (Baldari et al., 1987,
EMBO J. 6:229-234), pMFa (Kurjan and Herskowitz, 1982,
Cell 30:933-943), pJRY 88 (Schultz et al., 1987, Gene
54:113-123), pYES2 (Invitrogen Corporation, San Diego,
Calif.), and pPicZ (Invitrogen Corp, San Diego, Calif.).

Alternatively, the expression vector is a baculovirus
expression vector. Baculovirus vectors available for expres-
sion of proteins in cultured insect cells (e.g., Sf 9 cells)
include the pAc series (Smith et al., 1983, Mol. Cell. Biol.
3:2156-2165) and the pVL series (Lucklow and Summers,
1989, Virology 170:31-39).

In yet another embodiment, a nucleic acid of the invention
is expressed in mammalian cells using a mammalian expres-
sion vector. Examples of mammalian expression vectors
include pCDMS (Seed, 1987, Nature 329:840) and pMT2PC
(Kaufman et al., 1987, EMBO J. 6:187-195). When used in
mammalian cells, the expression vector’s control functions
are often provided by viral regulatory elements. For example,
commonly used promoters are derived from polyoma, Aden-
ovirus 2, cytomegalovirus and Simian Virus 40. For other
suitable expression systems for both prokaryotic and eukary-
otic cells see chapters 16 and 17 of Sambrook et al., supra.

In another embodiment, the recombinant mammalian
expression vector is capable of directing expression of the
nucleic acid preferentially in a particular cell type (e.g., tis-
sue-specific regulatory elements are used to express the
nucleic acid). Tissue-specific regulatory elements are known
in the art. Non-limiting examples of suitable tissue-specific
promoters include the albumin promoter (liver-specific; Pink-
ert et al.,, 1987, Genes Dev. 1:268-277), lymphoid-specific
promoters (Calame and Eaton, 1988, Adv. Immunol. 43:235-
275), in particular promoters of T cell receptors (Winoto and
Baltimore, 1989, EMBO J. 8:729-733) and immunoglobulins
(Banerji et al., 1983, Cell 33:729-740; Queen and Baltimore,
1983, Cell 33:741-748), neuron-specific promoters (e.g., the
neurofilament promoter; Byrne and Ruddle, 1989, Proc. Natl.
Acad. Sci. USA 86:5473-5477), pancreas-specific promoters
(Edlund et al., 1985, Science 230:912-916), and mammary
gland-specific promoters (e.g., milk whey promoter; U.S. Pat.
No. 4,873,316 and European Application Publication No.
264,166). Developmentally-regulated promoters are also
encompassed, for example the murine hox promoters (Kessel
and Gruss, 1990, Science 249:374-379) and the a.-fetoprotein
promoter (Camper and Tilghman, 1989, Genes Dev. 3:537-
546).

The invention further provides a recombinant expression
vector comprising a DNA molecule of the invention cloned
into the expression vector in an antisense orientation. That is,
the DNA molecule is operably linked to a regulatory
sequence in a manner which allows for expression (by tran-
scription of the DNA molecule) of an RNA molecule which is
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antisense to the mRNA encoding a polypeptide of the inven-
tion. Regulatory sequences operably linked to a nucleic acid
cloned in the antisense orientation can be chosen which direct
the continuous expression of the antisense RNA molecule in
a variety of cell types, for instance viral promoters and/or
enhancers, or regulatory sequences can be chosen which
direct constitutive, tissue-specific or cell type specific expres-
sion of antisense RNA. The antisense expression vector can
be inthe form of'a recombinant plasmid, phagemid, or attenu-
ated virus in which antisense nucleic acids are produced
under the control of a high efficiency regulatory region, the
activity of which can be determined by the cell type into
which the vector is introduced. For a discussion of the regu-
lation of gene expression using antisense genes see Weintraub
et al., 1986, Trends in Genetics, Vol. 1(1).

Another aspect of the invention pertains to host cells into
which a recombinant expression vector of the invention has
been introduced. The terms “host cell” and “recombinant host
cell” are used interchangeably herein. It is understood that
such terms refer not only to the particular subject cell but to
the progeny or potential progeny of such a cell. Because
certain modifications may occur in succeeding generations
due to either mutation or environmental influences, such
progeny may not, in fact, be identical to the parent cell, but are
still included within the scope of the term as used herein.

A host cell can be any prokaryotic (e.g., E. coli) or eukary-
otic cell (e.g., insect cells, yeast or mammalian cells).

Vector DNA can be introduced into prokaryotic or eukary-
otic cells via conventional transformation or transfection
techniques. As used herein, the terms “transformation” and
“transfection” are intended to refer to a variety of art-recog-
nized techniques for introducing foreign nucleic acid into a
host cell, including calcium phosphate or calcium chloride
co-precipitation, DEAE-dextran-mediated transfection, lipo-
fection, or electroporation. Suitable methods for transform-
ing or transfecting host cells can be found in Sambrook, et al.
(supra), and other laboratory manuals.

For stable transfection of mammalian cells, it is known
that, depending upon the expression vector and transfection
technique used, only a small fraction of cells may integrate
the foreign DNA into their genome. In order to identify and
select these integrants, a gene that encodes a selectable
marker (e.g., for resistance to antibiotics) is generally intro-
duced into the host cells along with the gene of interest.
Preferred selectable markers include those which confer
resistance to drugs, such as G418, hygromycin and methotr-
exate. Cells stably transfected with the introduced nucleic
acid can be identified by drug selection (e.g., cells that have
incorporated the selectable marker will survive, while the
other cells die).

A host cell of the invention, such as a prokaryotic or
eukaryotic host cell in culture, can be used to produce a
marker protein or a segment thereof. Accordingly, the inven-
tion further provides methods for producing a marker protein
or a segment thereof using the host cells of the invention. In
one embodiment, the method comprises culturing the host
cell of the invention (into which a recombinant expression
vector encoding a marker protein or a segment thereof has
been introduced) in a suitable medium such that the is pro-
duced. In another embodiment, the method further comprises
isolating the a marker protein or a segment thereof from the
medium or the host cell.

The host cells of the invention can also be used to produce
nonhuman transgenic animals. For example, in one embodi-
ment, a host cell of the invention is a fertilized oocyte or an
embryonic stem cell into which a sequences encoding a
marker protein or a segment thereof have been introduced.
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Such host cells can then be used to create non-human trans-
genic animals in which exogenous sequences encoding a
marker protein of the invention have been introduced into
their genome or homologous recombinant animals in which
endogenous gene(s) encoding a marker protein have been
altered. Such animals are useful for studying the function
and/or activity of the marker protein and for identifying and/
or evaluating modulators of marker protein. As used herein, a
“transgenic animal” is a non-human animal, preferably a
mammal, more preferably a rodent such as a rat or mouse, in
which one or more of the cells of the animal includes a
transgene. Other examples of transgenic animals include non-
human primates, sheep, dogs, cows, goats, chickens, amphib-
ians, etc. A transgene is exogenous DNA which is integrated
into the genome of a cell from which a transgenic animal
develops and which remains in the genome of the mature
animal, thereby directing the expression of an encoded gene
product in one or more cell types or tissues of the transgenic
animal. As used herein, an “homologous recombinant ani-
mal” is a non-human animal, preferably a mammal, more
preferably a mouse, in which an endogenous gene has been
altered by homologous recombination between the endog-
enous gene and an exogenous DNA molecule introduced into
a cell of the animal, e.g., an embryonic cell of the animal,
prior to development of the animal.

A transgenic animal of the invention can be created by
introducing a nucleic acid encoding a marker protein into the
male pronuclei of a fertilized oocyte, e.g., by microinjection,
retroviral infection, and allowing the oocyte to develop in a
pseudopregnant female foster animal. Intronic sequences and
polyadenylation signals can also be included in the transgene
to increase the efficiency of expression of the transgene. A
tissue-specific regulatory sequence(s) can be operably linked
to the transgene to direct expression of the polypeptide of the
invention to particular cells. Methods for generating trans-
genic animals via embryo manipulation and microinjection,
particularly animals such as mice, have become conventional
in the art and are described, for example, in U.S. Pat. Nos.
4,736,866 and 4,870,009, 4,873,191 and in Hogan, Manipu-
lating the Mouse Embryo, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y., 1986. Similar methods are
used for production of other transgenic animals. A transgenic
founder animal can be identified based upon the presence of
the transgene in its genome and/or expression of mRNA
encoding the transgene in tissues or cells of the animals. A
transgenic founder animal can then be used to breed addi-
tional animals carrying the transgene. Moreover, transgenic
animals carrying the transgene can further be bred to other
transgenic animals carrying other transgenes.

To create an homologous recombinant animal, a vector is
prepared which contains at least a portion of a gene encoding
a marker protein into which a deletion, addition or substitu-
tion has been introduced to thereby alter, e.g., functionally
disrupt, the gene. In a preferred embodiment, the vector is
designed such that, upon homologous recombination, the
endogenous gene is functionally disrupted (i.e., no longer
encodes a functional protein; also referred to as a “knock out”
vector). Alternatively, the vector can be designed such that,
upon homologous recombination, the endogenous gene is
mutated or otherwise altered but still encodes functional pro-
tein (e.g., the upstream regulatory region can be altered to
thereby alter the expression of the endogenous protein). In the
homologous recombination vector, the altered portion of the
gene is flanked at its 5' and 3' ends by additional nucleic acid
of the gene to allow for homologous recombination to occur
between the exogenous gene carried by the vector and an
endogenous gene in an embryonic stem cell. The additional
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flanking nucleic acid sequences are of sufficient length for
successful homologous recombination with the endogenous
gene. Typically, several kilobases of flanking DNA (both at
the 5'and 3' ends) are included in the vector (see, e.g., Thomas
and Capecchi, 1987, Cell 51:503 for a description of homolo-
gous recombination vectors). The vector is introduced into an
embryonic stem cell line (e.g., by electroporation) and cells in
which the introduced gene has homologously recombined
with the endogenous gene are selected (see, e.g., Li et al.,
1992, Cell 69:915). The selected cells are then injected into a
blastocyst of an animal (e.g., a mouse) to form aggregation
chimeras (see, e.g., Bradley, Teratocarcinomas and Embry-
onic Stem Cells: A Practical Approach, Robertson, Ed., IRL,
Oxford, 1987, pp. 113-152). A chimeric embryo can then be
implanted into a suitable pseudopregnant female foster ani-
mal and the embryo brought to term. Progeny harboring the
homologously recombined DNA in their germ cells can be
used to breed animals in which all cells of the animal contain
the homologously recombined DNA by germline transmis-
sion of the transgene. Methods for constructing homologous
recombination vectors and homologous recombinant animals
are described further in Bradley (1991) Current Opinion in
Bio/Technology 2:823-829 and in PCT Publication NOS. WO
90/11354, WO 91/01140, WO 92/0968, and WO 93/04169.

In another embodiment, transgenic non-human animals
can be produced which contain selected systems which allow
for regulated expression of the transgene. One example of
such a system is the cre/loxP recombinase system of bacte-
riophage P1. For a description of the cre/loxP recombinase
system, see, e.g., Lakso et al. (1992) Proc. Natl. Acad. Sci.
USA 89:6232-6236. Another example of a recombinase sys-
tem is the FLP recombinase system of Saccharomyces cer-
evisiae (O’Gorman et al., 1991, Science 251:1351-1355).Ifa
cre/loxP recombinase system is used to regulate expression of
the transgene, animals containing transgenes encoding both
the Cre recombinase and a selected protein are required. Such
animals can be provided through the construction of “double”
transgenic animals, e.g., by mating two transgenic animals,
one containing a transgene encoding a selected protein and
the other containing a transgene encoding a recombinase.

Clones of the non-human transgenic animals described
herein can also be produced according to the methods
described in Wilmut et al. (1997) Nature 385:810-813 and
PCT Publication NOS. WO 97/07668 and WO 97/07669.
IV. Pharmaceutical Compositions

The nucleic acid molecules, polypeptides, and antibodies
(also referred to herein as “active compounds™) of the inven-
tion can be incorporated into pharmaceutical compositions
suitable for administration. Such compositions typically
comprise the nucleic acid molecule, protein, or antibody and
a pharmaceutically acceptable carrier. As used herein the
language “pharmaceutically acceptable carrier” is intended to
include any and all solvents, dispersion media, coatings, anti-
bacterial and antifungal agents, isotonic and absorption
delaying agents, and the like, compatible with pharmaceuti-
cal administration. The use of such media and agents for
pharmaceutically active substances is well known in the art.
Except insofar as any conventional media or agent is incom-
patible with the active compound, use thereof in the compo-
sitions is contemplated. Supplementary active compounds
can also be incorporated into the compositions.

The invention includes methods for preparing pharmaceu-
tical compositions for modulating the expression or activity
of a marker nucleic acid or protein. Such methods comprise
formulating a pharmaceutically acceptable carrier with an
agent which modulates expression or activity of a marker
nucleic acid or protein. Such compositions can further
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include additional active agents. Thus, the invention further
includes methods for preparing a pharmaceutical composi-
tion by formulating a pharmaceutically acceptable carrier
with an agent which modulates expression or activity of a
marker nucleic acid or protein and one or more additional
active compounds.

The invention also provides methods (also referred to
herein as “screening assays”) for identifying modulators, i.e.,
candidate or test compounds or agents (e.g., peptides, pepti-
domimetics, peptoids, small molecules or other drugs) which
(a) bind to the marker, or (b) have a modulatory (e.g., stimu-
latory or inhibitory) effect on the activity of the marker or,
more specifically, (c) have a modulatory effect on the inter-
actions of the marker with one or more ofits natural substrates
(e.g., peptide, protein, hormone, co-factor, or nucleic acid), or
(d) have a modulatory effect on the expression of the marker.
Such assays typically comprise a reaction between the marker
and one or more assay components. The other components
may be either the test compound itself, or a combination of
test compound and a natural binding partner of the marker.
The test compounds of the present invention may be obtained
from any available source, including systematic libraries of
natural and/or synthetic compounds. Test compounds may
also be obtained by any of the numerous approaches in com-
binatorial library methods known in the art, including: bio-
logical libraries; peptoid libraries (libraries of molecules hav-
ing the functionalities of peptides, but with a novel, non-
peptide backbone which are resistant to enzymatic
degradation but which nevertheless remain bioactive; see,
e.g., Zuckermann et al., 1994, J. Med. Chem. 37:2678-85);
spatially addressable parallel solid phase or solution phase
libraries; synthetic library methods requiring deconvolution;
the ‘one-bead one-compound’ library method; and synthetic
library methods using affinity chromatography selection. The
biological library and peptoid library approaches are limited
to peptide libraries, while the other four approaches are appli-
cable to peptide, non-peptide oligomer or small molecule
libraries of compounds (Lam, 1997, Anticancer Drug Des.
12:145).

Examples of methods for the synthesis of molecular librar-
ies can be found in the art, for example in: DeWitt et al. (1993)
Proc. Natl. Acad. Sci. U.S.A. 90:6909; Erb et al. (1994) Proc.
Natl. Acad. Sci. USA 91:11422; Zuckermann et al. (1994). J.
Med. Chem. 37:2678; Cho et al. (1993) Science 261:1303;
Carrell et al. (1994) Angew. Chem. Int. Ed. Engl. 33:2059;
Carell et al. (1994) Angew. Chem. Int. Ed. Engl. 33:2061; and
in Gallop et al. (1994) J. Med. Chem. 37:1233.

Libraries of compounds may be presented in solution (e.g.,
Houghten, 1992, Biotechniques 13:412-421), or on beads
(Lam, 1991, Nature 354:82-84), chips (Fodor, 1993, Nature
364:555-556), bacteria and/or spores, (Ladner, U.S. Pat. No.
5,223,409), plasmids (Cull et al, 1992, Proc Natl Acad Sci
US4 89:1865-1869) or on phage (Scott and Smith, 1990,
Science 249:386-390; Devlin, 1990, Science 249:404-406;
Cwirla et al, 1990, Proc. Natl. Acad. Sci. 87:6378-6382;
Felici, 1991, J. Mol. Biol. 222:301-310; Ladner, supra.).

In one embodiment, the invention provides assays for
screening candidate or test compounds which are substrates
of a protein encoded by or corresponding to a marker or
biologically active portion thereof. In another embodiment,
the invention provides assays for screening candidate or test
compounds which bind to a protein encoded by or corre-
sponding to a marker or biologically active portion thereof.
Determining the ability of the test compound to directly bind
to a protein can be accomplished, for example, by coupling
the compound with a radioisotope or enzymatic label such
that binding of the compound to the marker can be determined
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by detecting the labeled marker compound in a complex. For
example, compounds (e.g., marker substrates) can be labeled
with *2°1, 3°S, 14C, or *H, either directly or indirectly, and the
radioisotope detected by direct counting of radioemission or
by scintillation counting. Alternatively, assay components
can be enzymatically labeled with, for example, horseradish
peroxidase, alkaline phosphatase, or luciferase, and the enzy-
matic label detected by determination of conversion of an
appropriate substrate to product.

In another embodiment, the invention provides assays for
screening candidate or test compounds which modulate the
expression of'a marker or the activity of a protein encoded by
or corresponding to a marker, or a biologically active portion
thereof. In all likelihood, the protein encoded by or corre-
sponding to the marker can, in vivo, interact with one or more
molecules, such as but not limited to, peptides, proteins,
hormones, cofactors and nucleic acids. For the purposes of
this discussion, such cellular and extracellular molecules are
referred to herein as “binding partners” or marker “substrate”.

One necessary embodiment of the invention in order to
facilitate such screening is the use of a protein encoded by or
corresponding to marker to identify the protein’s natural in
vivo binding partners. There are many ways to accomplish
this which are known to one skilled in the art. One example is
the use of the marker protein as “bait protein” in a two-hybrid
assay or three-hybrid assay (see, e.g., U.S. Pat. No. 5,283,
317, Zervos et al, 1993, Cell 72:223-232; Madura et al, 1993,
J. Biol. Chem. 268:12046-12054; Bartel et al, 1993, Biotech-
niques 14:920-924; Iwabuchi et al, 1993 Oncogene 8:1693-
1696; Brent W0O94/10300) in order to identify other proteins
which bind to or interact with the marker (binding partners)
and, therefore, are possibly involved in the natural function of
the marker. Such marker binding partners are also likely to be
involved in the propagation of signals by the marker protein
or downstream elements of a marker protein-mediated sig-
naling pathway. Alternatively, such marker protein binding
partners may also be found to be inhibitors of the marker
protein.

The two-hybrid system is based on the modular nature of
most transcription factors, which consist of separable DNA-
binding and activation domains. Briefly, the assay utilizes two
different DNA constructs. In one construct, the gene that
encodes a marker protein fused to a gene encoding the DNA
binding domain of a known transcription factor (e.g., GAL-
4). In the other construct, a DNA sequence, from a library of
DNA sequences, that encodes an unidentified protein (“prey”
or “sample”) is fused to a gene that codes for the activation
domain of the known transcription factor. If the “bait” and the
“prey” proteins are able to interact, in vivo, forming a marker-
dependent complex, the DNA-binding and activation
domains of the transcription factor are brought into close
proximity. This proximity allows transcription of a reporter
gene (e.g., LacZ) which is operably linked to a transcriptional
regulatory site responsive to the transcription factor. Expres-
sion of the reporter gene can be readily detected and cell
colonies containing the functional transcription factor can be
isolated and used to obtain the cloned gene which encodes the
protein which interacts with the marker protein.

In a further embodiment, assays may be devised through
the use of the invention for the purpose of identifying com-
pounds which modulate (e.g., affect either positively or nega-
tively) interactions between a marker protein and its sub-
strates and/or binding partners. Such compounds can include,
but are not limited to, molecules such as antibodies, peptides,
hormones, oligonucleotides, nucleic acids, and analogs
thereof. Such compounds may also be obtained from any
available source, including systematic libraries of natural
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and/or synthetic compounds. The preferred assay compo-
nents for use in this embodiment is a breast or ovarian cancer
marker protein identified herein, the known binding partner
and/or substrate of same, and the test compound. Test com-
pounds can be supplied from any source.

The basic principle of the assay systems used to identify
compounds that interfere with the interaction between the
marker protein and its binding partner involves preparing a
reaction mixture containing the marker protein and its bind-
ing partner under conditions and for a time sufficient to allow
the two products to interact and bind, thus forming a complex.
In order to test an agent for inhibitory activity, the reaction
mixture is prepared in the presence and absence of the test
compound. The test compound can be initially included in the
reaction mixture, or can be added at a time subsequent to the
addition ofthe marker protein and its binding partner. Control
reaction mixtures are incubated without the test compound or
with a placebo. The formation of any complexes between the
marker protein and its binding partner is then detected. The
formation of a complex in the control reaction, but less or no
such formation in the reaction mixture containing the test
compound, indicates that the compound interferes with the
interaction of the marker protein and its binding partner.
Conversely, the formation of more complex in the presence of
compound than in the control reaction indicates that the com-
pound may enhance interaction of the marker protein and its
binding partner.

The assay for compounds that interfere with the interaction
of the marker protein with its binding partner may be con-
ducted in a heterogeneous or homogeneous format. Hetero-
geneous assays involve anchoring either the marker protein or
its binding partner onto a solid phase and detecting complexes
anchored to the solid phase at the end of the reaction. In
homogeneous assays, the entire reaction is carried out in a
liquid phase. In either approach, the order of addition of
reactants can be varied to obtain different information about
the compounds being tested. For example, test compounds
that interfere with the interaction between the marker proteins
and the binding partners (e.g., by competition) can be identi-
fied by conducting the reaction in the presence of the test
substance, i.e., by adding the test substance to the reaction
mixture prior to or simultaneously with the marker and its
interactive binding partner. Alternatively, test compounds
that disrupt preformed complexes, e.g., compounds with
higher binding constants that displace one of the components
from the complex, can be tested by adding the test compound
to the reaction mixture after complexes have been formed.
The various formats are briefly described below.

In a heterogeneous assay system, either the marker protein
or its binding partner is anchored onto a solid surface or
matrix, while the other corresponding non-anchored compo-
nent may be labeled, either directly or indirectly. In practice,
microtitre plates are often utilized for this approach. The
anchored species can be immobilized by a number of meth-
ods, either non-covalent or covalent, that are typically well
known to one who practices the art. Non-covalent attachment
can often be accomplished simply by coating the solid surface
with a solution of the marker protein or its binding partner and
drying. Alternatively, an immobilized antibody specific for
the assay component to be anchored can be used for this
purpose. Such surfaces can often be prepared in advance and
stored.

In related embodiments, a fusion protein can be provided
which adds a domain that allows one or both of the assay
components to be anchored to a matrix. For example, glu-
tathione-S-transferase/marker fusion proteins or glutathione-
S-transferase/binding partner can be adsorbed onto glu-
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tathione sepharose beads (Sigma Chemical, St. Louis, Mo.)
or glutathione derivatized microtiter plates, which are then
combined with the test compound or the test compound and
either the non-adsorbed marker or its binding partner, and the
mixture incubated under conditions conducive to complex
formation (e.g., physiological conditions). Following incuba-
tion, the beads or microtiter plate wells are washed to remove
any unbound assay components, the immobilized complex
assessed either directly or indirectly, for example, as
described above. Alternatively, the complexes can be disso-
ciated from the matrix, and the level of marker binding or
activity determined using standard techniques.

Other techniques for immobilizing proteins on matrices can
also be used in the screening assays of the invention. For
example, either a marker protein or a marker protein binding
partner can be immobilized utilizing conjugation of biotin
and streptavidin. Biotinylated marker protein or target mol-
ecules can be prepared from biotin-NHS (N-hydroxy-succin-
imide) using techniques known in the art (e.g., biotinylation
kit, Pierce Chemicals, Rockford, I11.), and immobilized in the
wells of streptavidin-coated 96 well plates (Pierce Chemical).
In certain embodiments, the protein-immobilized surfaces
can be prepared in advance and stored.

In order to conduct the assay, the corresponding partner of
the immobilized assay component is exposed to the coated
surface with or without the test compound. After the reaction
is complete, unreacted assay components are removed (e.g.,
by washing) and any complexes formed will remain immo-
bilized on the solid surface. The detection of complexes
anchored on the solid surface can be accomplished in a num-
ber of ways. Where the non-immobilized component is pre-
labeled, the detection of label immobilized on the surface
indicates that complexes were formed. Where the non-immo-
bilized component is not pre-labeled, an indirect label can be
used to detect complexes anchored on the surface; e.g., using
a labeled antibody specific for the initially non-immobilized
species (the antibody, in turn, can be directly labeled or indi-
rectly labeled with, e.g., a labeled anti-Ig antibody). Depend-
ing upon the order of addition of reaction components, test
compounds which modulate (inhibit or enhance) complex
formation or which disrupt preformed complexes can be
detected.

In an alternate embodiment of the invention, a homoge-
neous assay may be used. This is typically a reaction, analo-
gous to those mentioned above, which is conducted in a liquid
phase in the presence or absence of the test compound. The
formed complexes are then separated from unreacted compo-
nents, and the amount of complex formed is determined. As
mentioned for heterogeneous assay systems, the order of
addition of reactants to the liquid phase can yield information
about which test compounds modulate (inhibit or enhance)
complex formation and which disrupt preformed complexes.

Insuch a homogeneous assay, the reaction products may be
separated from unreacted assay components by any of a num-
ber of standard techniques, including but not limited to: dif-
ferential centrifugation, chromatography, electrophoresis
and immunoprecipitation. In differential centrifugation, com-
plexes of molecules may be separated from uncomplexed
molecules through a series of centrifugal steps, due to the
different sedimentation equilibria of complexes based on
their different sizes and densities (see, for example, Rivas, G.,
and Minton, A. P., Trends Biochem Sci 1993 August; 18(8):
284-7). Standard chromatographic techniques may also be
utilized to separate complexed molecules from uncomplexed
ones. For example, gel filtration chromatography separates
molecules based on size, and through the utilization of an
appropriate gel filtration resin in a column format, for
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example, the relatively larger complex may be separated from
the relatively smaller uncomplexed components. Similarly,
the relatively different charge properties of the complex as
compared to the uncomplexed molecules may be exploited to
differentially separate the complex from the remaining indi-
vidual reactants, for example through the use of ion-exchange
chromatography resins. Such resins and chromatographic
techniques are well known to one skilled in the art (see, e.g.,
Heegaard, 1998, J Mol. Recognit. 11:141-148; Hage and
Tweed, 1997, J. Chromatogr. B. Biomed. Sci. Appl., 699:499-
525). Gel electrophoresis may also be employed to separate
complexed molecules from unbound species (see, e.g.,
Ausubel et al (eds.), In: Current Protocols in Molecular Biol-
ogy, J. Wiley & Sons, New York. 1999). In this technique,
protein or nucleic acid complexes are separated based on size
or charge, for example. In order to maintain the binding
interaction during the electrophoretic process, nondenaturing
gels in the absence of reducing agent are typically preferred,
but conditions appropriate to the particular interactants will
be well known to one skilled in the art. Immunoprecipitation
is another common technique utilized for the isolation of a
protein-protein complex from solution (see, e.g., Ausubel et
al (eds.), In: Current Protocols in Molecular Biology, J. Wiley
& Sons, New York. 1999). In this technique, all proteins
binding to an antibody specific to one of the binding mol-
ecules are precipitated from solution by conjugating the anti-
body to a polymer bead that may be readily collected by
centrifugation. The bound assay components are released
from the beads (through a specific proteolysis event or other
technique well known in the art which will not disturb the
protein-protein interaction in the complex), and a second
immunoprecipitation step is performed, this time utilizing
antibodies specific for the correspondingly different interact-
ing assay component. In this manner, only formed complexes
should remain attached to the beads. Variations in complex
formation in both the presence and the absence of a test
compound can be compared, thus offering information about
the ability of the compound to modulate interactions between
the marker protein and its binding partner.

Also within the scope of the present invention are methods
for direct detection of interactions between the marker pro-
tein and its natural binding partner and/or a test compound in
a homogeneous or heterogeneous assay system without fur-
ther sample manipulation. For example, the technique of fluo-
rescence energy transfer may be utilized (see, e.g., Lakowicz
etal, U.S. Pat. No. 5,631,169; Stavrianopoulos et al, U.S. Pat.
No. 4,868,103). Generally, this technique involves the addi-
tion of a fluorophore label on a first ‘donor’ molecule (e.g.,
marker or test compound) such that its emitted fluorescent
energy will be absorbed by a fluorescent label on a second,
‘acceptor’ molecule (e.g., marker or test compound), whichin
turn is able to fluoresce due to the absorbed energy. Alter-
nately, the ‘donor’ protein molecule may simply utilize the
natural fluorescent energy of tryptophan residues. Labels are
chosen that emit different wavelengths of light, such that the
‘acceptor’ molecule label may be differentiated from that of
the ‘donor’. Since the efficiency of energy transfer between
the labels is related to the distance separating the molecules,
spatial relationships between the molecules can be assessed.
Ina situation in which binding occurs between the molecules,
the fluorescent emission of the ‘acceptor’ molecule label in
the assay should be maximal. An FET binding event can be
conveniently measured through standard fluorometric detec-
tion means well known in the art (e.g., using a fluorimeter). A
test substance which either enhances or hinders participation
of one of the species in the preformed complex will result in
the generation of a signal variant to that of background. In this
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way, test substances that modulate interactions between a
marker and its binding partner can be identified in controlled
assays.

In another embodiment, modulators of marker expression
are identified in a method wherein a cell is contacted with a
candidate compound and the expression of marker mRNA or
protein in the cell, is determined. The level of expression of
marker mRNA or protein in the presence of the candidate
compound is compared to the level of expression of marker
mRNA or protein in the absence of the candidate compound.
The candidate compound can then be identified as a modula-
tor of marker expression based on this comparison. For
example, when expression of marker mRNA or protein is
greater (statistically significantly greater) in the presence of
the candidate compound than in its absence, the candidate
compound is identified as a stimulator of marker mRNA or
protein expression. Conversely, when expression of marker
mRNA or protein is less (statistically significantly less) in the
presence of the candidate compound than in its absence, the
candidate compound is identified as an inhibitor of marker
mRNA or protein expression. The level of marker mRNA or
protein expression in the cells can be determined by methods
described herein for detecting marker mRNA or protein.

In another aspect, the invention pertains to a combination
of'two or more of the assays described herein. For example, a
modulating agent can be identified using a cell-based or a cell
free assay, and the ability of the agent to modulate the activity
of'a marker protein can be further confirmed in vivo, e.g., in
awhole animal model for cellular transformation and/or tum-
origenesis.

This invention further pertains to novel agents identified by
the above-described screening assays. Accordingly, it is
within the scope of this invention to further use an agent
identified as described herein in an appropriate animal model.
For example, an agent identified as described herein (e.g., an
marker modulating agent, an antisense marker nucleic acid
molecule, an marker-specific antibody, or an marker-binding
partner) can be used in an animal model to determine the
efficacy, toxicity, or side effects of treatment with such an
agent. Alternatively, an agent identified as described herein
can be used in an animal model to determine the mechanism
of action of such an agent. Furthermore, this invention per-
tains to uses of novel agents identified by the above-described
screening assays for treatments as described herein.

It is understood that appropriate doses of small molecule
agents and protein or polypeptide agents depends upon a
number of factors within the knowledge of the ordinarily
skilled physician, veterinarian, or researcher. The dose(s) of
these agents will vary, for example, depending upon the iden-
tity, size, and condition of the subject or sample being treated,
further depending upon the route by which the composition is
to be administered, if applicable, and the effect which the
practitioner desires the agent to have upon the nucleic acid or
polypeptide of the invention. Exemplary doses of a small
molecule include milligram or microgram amounts per kilo-
gram of subject or sample weight (e.g. about 1 microgram per
kilogram to about 500 milligrams per kilogram, about 100
micrograms per kilogram to about 5 milligrams per kilogram,
or about 1 microgram per kilogram to about 50 micrograms
per kilogram). Exemplary doses of a protein or polypeptide
include gram, milligram or microgram amounts per kilogram
of subject or sample weight (e.g. about 1 microgram per
kilogram to about 5 grams per kilogram, about 100 micro-
grams per kilogram to about 500 milligrams per kilogram, or
about 1 milligram per kilogram to about 50 milligrams per
kilogram). It is furthermore understood that appropriate
doses of one of these agents depend upon the potency of the
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agent with respect to the expression or activity to be modu-
lated. Such appropriate doses can be determined using the
assays described herein. When one or more of these agents is
to be administered to an animal (e.g. a human) in order to
modulate expression or activity of a polypeptide or nucleic
acid of the invention, a physician, veterinarian, or researcher
can, for example, prescribe a relatively low dose at first,
subsequently increasing the dose until an appropriate
response is obtained. In addition, it is understood that the
specific dose level for any particular animal subject will
depend upon a variety of factors including the activity of the
specific agent employed, the age, body weight, general
health, gender, and diet of the subject, the time of adminis-
tration, the route of administration, the rate of excretion, any
drug combination, and the degree of expression or activity to
be modulated.

A pharmaceutical composition of the invention is formu-
lated to be compatible with its intended route of administra-
tion. Examples of routes of administration include parenteral,
e.g., intravenous, intradermal, subcutaneous, oral (e.g., inha-
lation), transdermal (topical), transmucosal, and rectal
administration. Solutions or suspensions used for parenteral,
intradermal, or subcutaneous application can include the fol-
lowing components: a sterile diluent such as water for injec-
tion, saline solution, fixed oils, polyethylene glycols, glycer-
ine, propylene glycol or other synthetic solvents; antibacterial
agents such as benzyl alcohol or methyl parabens; antioxi-
dants such as ascorbic acid or sodium bisulfite; chelating
agents such as ethylenediamine-tetraacetic acid; buffers such
as acetates, citrates or phosphates and agents for the adjust-
ment of tonicity such as sodium chloride or dextrose. pH can
be adjusted with acids or bases, such as hydrochloric acid or
sodium hydroxide. The parenteral preparation can be
enclosed in ampules, disposable syringes or multiple dose
vials made of glass or plastic.

Pharmaceutical compositions suitable for injectable use
include sterile aqueous solutions (where water soluble) or
dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. For
intravenous administration, suitable carriers include physi-
ological saline, bacteriostatic water, Cremophor EL (BASF;
Parsippany, N.J.) or phosphate buffered saline (PBS). In all
cases, the composition must be sterile and should be fluid to
the extent that easy syringability exists. It must be stable
under the conditions of manufacture and storage and must be
preserved against the contaminating action of microorgan-
isms such as bacteria and fungi. The carrier can be a solvent
or dispersion medium containing, for example, water, etha-
nol, polyol (for example, glycerol, propylene glycol, and
liquid polyethylene glycol, and the like), and suitable mix-
tures thereof. The proper fluidity can be maintained, for
example, by the use of a coating such as lecithin, by the
maintenance of the required particle size in the case of dis-
persion and by the use of surfactants. Prevention of the action
of microorganisms can be achieved by various antibacterial
and antifungal agents, for example, parabens, chlorobutanol,
phenol, ascorbic acid, thimerosal, and the like. In many cases,
it will be preferable to include isotonic agents, for example,
sugars, polyalcohols such as mannitol, sorbitol, or sodium
chloride in the composition. Prolonged absorption of the
injectable compositions can be brought about by including in
the composition an agent which delays absorption, for
example, aluminum monostearate and gelatin.

Sterile injectable solutions can be prepared by incorporat-
ing the active compound (e.g., a polypeptide or antibody) in
the required amount in an appropriate solvent with one or a
combination of ingredients enumerated above, as required,
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followed by filtered sterilization. Generally, dispersions are
prepared by incorporating the active compound into a sterile
vehicle which contains a basic dispersion medium, and then
incorporating the required other ingredients from those enu-
merated above. In the case of sterile powders for the prepa-
ration of sterile injectable solutions, the preferred methods of
preparation are vacuum drying and freeze-drying which
yields a powder of the active ingredient plus any additional
desired ingredient from a previously sterile-filtered solution
thereof.

Oral compositions generally include an inert diluent or an
edible carrier. They can be enclosed in gelatin capsules or
compressed into tablets. For the purpose of oral therapeutic
administration, the active compound can be incorporated
with excipients and used in the form of tablets, troches, or
capsules. Oral compositions can also be prepared using a fluid
carrier for use as a mouthwash, wherein the compound in the
fluid carrier is applied orally and swished and expectorated or
swallowed.

Pharmaceutically compatible binding agents, and/or adju-
vant materials can be included as part of the composition. The
tablets, pills, capsules, troches, and the like can contain any of
the following ingredients, or compounds of a similar nature:
abinder such as microcrystalline cellulose, gum tragacanth or
gelatin; an excipient such as starch or lactose, a disintegrating
agent such as alginic acid, Primogel, or corn starch; a lubri-
cant such as magnesium stearate or Sterotes; a glidant such as
colloidal silicon dioxide; a sweetening agent such as sucrose
or saccharin; or a flavoring agent such as peppermint, methyl
salicylate, or orange flavoring.

For administration by inhalation, the compounds are deliv-
ered in the form of an aerosol spray from a pressurized con-
tainer or dispenser which contains a suitable propellant, e.g.,
a gas such as carbon dioxide, or a nebulizer.

Systemic administration can also be by transmucosal or
transdermal means. For transmucosal or transdermal admin-
istration, penetrants appropriate to the barrier to be permeated
are used in the formulation. Such penetrants are generally
known in the art, and include, for example, for transmucosal
administration, detergents, bile salts, and fusidic acid deriva-
tives. Transmucosal administration can be accomplished
through the use of nasal sprays or suppositories. For trans-
dermal administration, the active compounds are formulated
into ointments, salves, gels, or creams as generally known in
the art.

The compounds can also be prepared in the form of sup-
positories (e.g., with conventional suppository bases such as
cocoa butter and other glycerides) or retention enemas for
rectal delivery.

In one embodiment, the active compounds are prepared
with carriers that will protect the compound against rapid
elimination from the body, such as a controlled release for-
mulation, including implants and microencapsulated delivery
systems. Biodegradable, biocompatible polymers can be
used, such as ethylene vinyl acetate, polyanhydrides, polyg-
lycolic acid, collagen, polyorthoesters, and polylactic acid.
Methods for preparation of such formulations will be appar-
ent to those skilled in the art. The materials can also be
obtained commercially from Alza Corporation and Nova
Pharmaceuticals, Inc. Liposomal suspensions (including
liposomes having monoclonal antibodies incorporated
therein or thereon) can also be used as pharmaceutically
acceptable carriers. These can be prepared according to meth-
ods known to those skilled in the art, for example, as
described in U.S. Pat. No. 4,522,811.

Itis especially advantageous to formulate oral or parenteral
compositions in dosage unit form for ease of administration
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and uniformity of dosage. Dosage unit form as used herein
refers to physically discrete units suited as unitary dosages for
the subject to be treated; each unit containing a predetermined
quantity of active compound calculated to produce the
desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit
forms of the invention are dictated by and directly dependent
on the unique characteristics of the active compound and the
particular therapeutic effect to be achieved, and the limita-
tions inherent in the art of compounding such an active com-
pound for the treatment of individuals.

For antibodies, the preferred dosage is 0.1 mg/kg to 100
mg/kg of body weight (generally 10 mg/kg to 20 mg/kg). If
the antibody is to act in the brain, a dosage of 50 mg/kg to 100
mg/kg is usually appropriate. Generally, partially human anti-
bodies and fully human antibodies have a longer half-life
within the human body than other antibodies. Accordingly,
lower dosages and less frequent administration is often pos-
sible. Modifications such as lipidation can be used to stabilize
antibodies and to enhance uptake and tissue penetration. A
method for lipidation of antibodies is described by Cruiks-
hank et al. (1997) J. Acquired Immune Deficiency Syndromes
and Human Retrovirology 14:193.

The marker nucleic acid molecules can be inserted into
vectors and used as gene therapy vectors. Gene therapy vec-
tors can be delivered to a subject by, for example, intravenous
injection, local administration (U.S. Pat. No. 5,328,470), or
by stereotactic injection (see, e.g., Chen et al., 1994, Proc.
Natl. Acad. Sci. USA 91:3054-3057). The pharmaceutical
preparation of the gene therapy vector can include the gene
therapy vector in an acceptable diluent, or can comprise a
slow release matrix in which the gene delivery vehicle is
imbedded. Alternatively, where the complete gene delivery
vector can be produced intact from recombinant cells, e.g.
retroviral vectors, the pharmaceutical preparation can include
one or more cells which produce the gene delivery system.

The pharmaceutical compositions can be included in a
container, pack, or dispenser together with instructions for
administration.

V. Predictive Medicine

The present invention pertains to the field of predictive
medicine in which diagnostic assays, prognostic assays, phar-
macogenomics, and monitoring clinical trails are used for
prognostic (predictive) purposes to thereby treat an individual
prophylactically. Accordingly, one aspect of the present
invention relates to diagnostic assays for determining the
level of expression of one or more marker proteins or nucleic
acids, in order to determine whether an individual is at risk of
developing breast or ovarian cancer. Such assays can be used
for prognostic or predictive purposes to thereby prophylacti-
cally treat an individual prior to the onset of the cancer.

Yet another aspect of the invention pertains to monitoring
the influence of agents (e.g., drugs or other compounds
administered either to inhibit breast or ovarian cancer or to
treat or prevent any other disorder {i.e. in order to understand
any breast or ovarian carcinogenic effects that such treatment
may have}) on the expression or activity of a marker of the
invention in clinical trials. These and other agents are
described in further detail in the following sections.

A. Diagnostic Assays

An exemplary method for detecting the presence or
absence of a marker protein or nucleic acid in a biological
sample involves obtaining a biological sample (e.g. a breast-
or ovary-associated body fluid) from a test subject and con-
tacting the biological sample with a compound or an agent
capable of detecting the polypeptide or nucleic acid (e.g.,
mRNA, genomic DNA, or cDNA). The detection methods of
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the invention can thus be used to detect mRNA, protein,
c¢DNA, or genomic DNA, for example, in a biological sample
in vitro as well as in vivo. For example, in vitro techniques for
detection of mRNA include Northern hybridizations and in
situ hybridizations. In vitro techniques for detection of a
marker protein include enzyme linked immunosorbent assays
(ELISAs), Western blots, immunoprecipitations and immun-
ofluorescence. In vitro techniques for detection of genomic
DNA include Southern hybridizations. Furthermore, in vivo
techniques for detection of a marker protein include introduc-
ing into a subject a labeled antibody directed against the
protein or fragment thereof. For example, the antibody can be
labeled with a radioactive marker whose presence and loca-
tion in a subject can be detected by standard imaging tech-
niques.

A general principle of such diagnostic and prognostic
assays involves preparing a sample or reaction mixture that
may contain a marker, and a probe, under appropriate condi-
tions and for a time sufficient to allow the marker and probe to
interact and bind, thus forming a complex that can be
removed and/or detected in the reaction mixture. These
assays can be conducted in a variety of ways.

For example, one method to conduct such an assay would
involve anchoring the marker or probe onto a solid phase
support, also referred to as a substrate, and detecting target
marker/probe complexes anchored on the solid phase at the
end of the reaction. In one embodiment of such a method, a
sample from a subject, which is to be assayed for presence
and/or concentration of marker, can be anchored onto a car-
rier or solid phase support. In another embodiment, the
reverse situation is possible, in which the probe can be
anchored to a solid phase and a sample from a subject can be
allowed to react as an unanchored component of the assay.

There are many established methods for anchoring assay
components to a solid phase. These include, without limita-
tion, marker or probe molecules which are immobilized
through conjugation of biotin and streptavidin. Such biotiny-
lated assay components can be prepared from biotin-NHS
(N-hydroxy-succinimide) using techniques known in the art
(e.g., biotinylation kit, Pierce Chemicals, Rockford, Ill.), and
immobilized in the wells of streptavidin-coated 96 well plates
(Pierce Chemical). In certain embodiments, the surfaces with
immobilized assay components can be prepared in advance
and stored.

Other suitable carriers or solid phase supports for such
assays include any material capable of binding the class of
molecule to which the marker or probe belongs. Well-known
supports or carriers include, but are not limited to, glass,
polystyrene, nylon, polypropylene, nylon, polyethylene, dex-
tran, amylases, natural and modified celluloses, polyacryla-
mides, gabbros, and magnetite.

In order to conduct assays with the above mentioned
approaches, the non-immobilized component is added to the
solid phase upon which the second component is anchored.
After the reaction is complete, uncomplexed components
may be removed (e.g., by washing) under conditions such that
any complexes formed will remain immobilized upon the
solid phase. The detection of marker/probe complexes
anchored to the solid phase can be accomplished in a number
of methods outlined herein.

In a preferred embodiment, the probe, when it is the unan-
chored assay component, can be labeled for the purpose of
detection and readout of the assay, either directly or indi-
rectly, with detectable labels discussed herein and which are
well-known to one skilled in the art.

It is also possible to directly detect marker/probe complex
formation without further manipulation or labeling of either
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component (marker or probe), for example by utilizing the
technique of fluorescence energy transfer (see, for example,
Lakowicz et al., U.S. Pat. No. 5,631,169; Stavrianopoulos, et
al., U.S. Pat. No. 4,868,103). A fluorophore label on the first,
‘donor’ molecule is selected such that, upon excitation with
incident light of appropriate wavelength, its emitted fluores-
cent energy will be absorbed by a fluorescent label on a
second ‘acceptor’ molecule, which in turn is able to fluoresce
due to the absorbed energy. Alternately, the ‘donor’ protein
molecule may simply utilize the natural fluorescent energy of
tryptophan residues. Labels are chosen that emit different
wavelengths of light, such that the ‘acceptor’ molecule label
may be differentiated from that of the ‘donor’. Since the
efficiency of energy transfer between the labels is related to
the distance separating the molecules, spatial relationships
between the molecules can be assessed. In a situation in
which binding occurs between the molecules, the fluorescent
emission of the ‘acceptor’ molecule label in the assay should
be maximal. An FET binding event can be conveniently mea-
sured through standard fluorometric detection means well
known in the art (e.g., using a fluorimeter).

In another embodiment, determination of the ability of a
probe to recognize a marker can be accomplished without
labeling either assay component (probe or marker) by utiliz-
ing a technology such as real-time Biomolecular Interaction
Analysis (BIA) (see, e.g., Sjolander, S, and Urbaniczky, C.,
1991, Anal. Chem. 63:2338-2345 and Szabo et al., 1995,
Curr. Opin. Struct. Biol. 5:699-705). As used herein, “BIA”
or “surface plasmon resonance” is a technology for studying
biospecific interactions in real time, without labeling any of
the interactants (e.g., BlAcore). Changes in the mass at the
binding surface (indicative of a binding event) result in alter-
ations of the refractive index of light near the surface (the
optical phenomenon of surface plasmon resonance (SPR)),
resulting in a detectable signal which can be used as an
indication of real-time reactions between biological mol-
ecules.

Alternatively, in another embodiment, analogous diagnos-
tic and prognostic assays can be conducted with marker and
probe as solutes in a liquid phase. In such an assay, the
complexed marker and probe are separated from uncom-
plexed components by any of a number of standard tech-
niques, including but not limited to: differential centrifuga-
tion, chromatography, electrophoresis and
immunoprecipitation. In differential centrifugation, marker/
probe complexes may be separated from uncomplexed assay
components through a series of centrifugal steps, due to the
different sedimentation equilibria of complexes based on
their different sizes and densities (see, for example, Rivas, G.,
and Minton, A. P., 1993, Trends Biochem Sci. 18(8):284-7).
Standard chromatographic techniques may also be utilized to
separate complexed molecules from uncomplexed ones. For
example, gel filtration chromatography separates molecules
based onsize, and through the utilization of an appropriate gel
filtration resin in a column format, for example, the relatively
larger complex may be separated from the relatively smaller
uncomplexed components. Similarly, the relatively different
charge properties of the marker/probe complex as compared
to the uncomplexed components may be exploited to differ-
entiate the complex from uncomplexed components, for
example through the utilization of ion-exchange chromatog-
raphy resins. Such resins and chromatographic techniques are
well known to one skilled in the art (see, e.g., Heegaard, N. H.,
1998, J. Mol. Recognit. Winter 11(1-6):141-8; Hage, D. S.,
and Tweed, S. A. J. Chromatogr B Biomed Sci Appl 1997 Oct.
10; 699(1-2):499-525). Gel electrophoresis may also be
employed to separate complexed assay components from

40

45

52

unbound components (see, e.g., Ausubel et al., ed., Current
Protocols in Molecular Biology, John Wiley & Sons, New
York, 1987-1999). In this technique, protein or nucleic acid
complexes are separated based on size or charge, for example.
In order to maintain the binding interaction during the elec-
trophoretic process, non-denaturing gel matrix materials and
conditions in the absence of reducing agent are typically
preferred. Appropriate conditions to the particular assay and
components thereof will be well known to one skilled in the
art.

In a particular embodiment, the level of marker mRNA can
be determined both by in situ and by in vitro formats in a
biological sample using methods known in the art. The term
“biological sample” is intended to include tissues, cells, bio-
logical fluids and isolates thereof, isolated from a subject, as
well as tissues, cells and fluids present within a subject. Many
expression detection methods use isolated RNA. For in vitro
methods, any RNA isolation technique that does not select
against the isolation of mRNA can be utilized for the purifi-
cation of RNA from breast or ovarian cells (see, e.g., Ausubel
et al., ed., Current Protocols in Molecular Biology, John
Wiley & Sons, New York 1987-1999). Additionally, large
numbers of tissue samples can readily be processed using
techniques well known to those of skill in the art, such as, for
example, the single-step RNA isolation process of Chomc-
zynski (1989, U.S. Pat. No. 4,843,155).

The isolated mRNA can be used in hybridization or ampli-
fication assays that include, but are not limited to, Southern or
Northern analyses, polymerase chain reaction analyses and
probe arrays. One preferred diagnostic method for the detec-
tion of mRNA levels involves contacting the isolated mRNA
with a nucleic acid molecule (probe) that can hybridize to the
mRNA encoded by the gene being detected. The nucleic acid
probe can be, for example, a full-length cDNA, or a portion
thereof, such as an oligonucleotide of at least 7, 15, 30, 50,
100, 250 or 500 nucleotides in length and sufficient to spe-
cifically hybridize under stringent conditions to a mRNA or
genomic DNA encoding a marker of the present invention.
Other suitable probes for use in the diagnostic assays of the
invention are described herein. Hybridization of an mRNA
with the probe indicates that the marker in question is being
expressed.

In one format, the mRNA is immobilized on a solid surface
and contacted with a probe, for example by running the iso-
lated mRNA on an agarose gel and transferring the mRNA
from the gel to a membrane, such as nitrocellulose. In an
alternative format, the probe(s) are immobilized on a solid
surface and the mRNA is contacted with the probe(s), for
example, in an Affymetrix gene chip array. A skilled artisan
can readily adapt known mRNA detection methods for use in
detecting the level of mRNA encoded by the markers of the
present invention.

An alternative method for determining the level of mRNA
marker in a sample involves the process of nucleic acid ampli-
fication, e.g., by rtPCR (the experimental embodiment set
forth in Mullis, 1987, U.S. Pat. No. 4,683,202), ligase chain
reaction (Barany, 1991, Proc. Natl. Acad. Sci. USA, 88:189-
193), self sustained sequence replication (Guatelli et al.,
1990, Proc. Natl. Acad. Sci. USA 87:1874-1878), transcrip-
tional amplification system (Kwoh et al., 1989, Proc. Natl.
Acad. Sci. USA 86:1173-1177), Q-Beta Replicase (Lizardi et
al., 1988, Bio/Technology 6:1197), rolling circle replication
(Lizardi et al., U.S. Pat. No. 5,854,033) or any other nucleic
acid amplification method, followed by the detection of the
amplified molecules using techniques well known to those of
skill in the art. These detection schemes are especially useful
for the detection of nucleic acid molecules if such molecules
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are present in very low numbers. As used herein, amplifica-
tion primers are defined as being a pair of nucleic acid mol-
ecules that can anneal to 5' or 3' regions of a gene (plus and
minus strands, respectively, or vice-versa) and contain a short
region in between. In general, amplification primers are from
about 10 to 30 nucleotides in length and flank a region from
about 50 to 200 nucleotides in length. Under appropriate
conditions and with appropriate reagents, such primers per-
mit the amplification of a nucleic acid molecule comprising
the nucleotide sequence flanked by the primers.

For in situ methods, mRNA does not need to be isolated
from the breast or ovarian cells prior to detection. In such
methods, a cell or tissue sample is prepared/processed using
known histological methods. The sample is then immobilized
on a support, typically a glass slide, and then contacted with
a probe that can hybridize to mRNA that encodes the marker.

As an alternative to making determinations based on the
absolute expression level of the marker, determinations may
be based on the normalized expression level of the marker.
Expression levels are normalized by correcting the absolute
expression level of a marker by comparing its expression to
the expression of a gene that is not a marker, e.g., a house-
keeping gene that is constitutively expressed. Suitable genes
for normalization include housekeeping genes such as the
actin gene, or epithelial cell-specific genes. This normaliza-
tion allows the comparison of the expression level in one
sample, e.g., a patient sample, to another sample, e.g., a
non-breast or non-ovarian cancer sample, or between samples
from different sources.

Alternatively, the expression level can be provided as a
relative expression level. To determine a relative expression
level of a marker, the level of expression of the marker is
determined for 10 or more samples of normal versus cancer
cell isolates, preferably 50 or more samples, prior to the
determination of the expression level for the sample in ques-
tion. The mean expression level of each of the genes assayed
in the larger number of samples is determined and this is used
as a baseline expression level for the marker. The expression
level of the marker determined for the test sample (absolute
level of expression) is then divided by the mean expression
value obtained for that marker. This provides a relative
expression level.

Preferably, the samples used in the baseline determination
will be from breast or ovarian cancer or from non-breast or
non-ovarian cancer cells of breast or ovarian tissue. The
choice of the cell source is dependent on the use of the relative
expression level. Using expression found in normal tissues as
amean expression score aids in validating whether the marker
assayed is breast or ovarian specific (versus normal cells). In
addition, as more data is accumulated, the mean expression
value can be revised, providing improved relative expression
values based on accumulated data. Expression data from
breast or ovarian cells provides a means for grading the sever-
ity of the breast or ovarian cancer state.

In another embodiment of the present invention, a marker
protein is detected. A preferred agent for detecting marker
protein of the invention is an antibody capable of binding to
such a protein or a fragment thereof, preferably an antibody
with a detectable label. Antibodies can be polyclonal, or more
preferably, monoclonal. An intact antibody, or a fragment or
derivative thereof (e.g., Fab or F(ab'),) can be used. The term
“labeled”, with regard to the probe or antibody, is intended to
encompass direct labeling of the probe or antibody by cou-
pling (i.e., physically linking) a detectable substance to the
probe or antibody, as well as indirect labeling of the probe or
antibody by reactivity with another reagent that is directly
labeled. Examples of indirect labeling include detection of a
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primary antibody using a fluorescently labeled secondary
antibody and end-labeling of a DNA probe with biotin such
that it can be detected with fluorescently labeled streptavidin.

Proteins from breast or ovarian cells can be isolated using
techniques that are well known to those of skill in the art. The
protein isolation methods employed can, for example, be such
as those described in Harlow and Lane (Harlow and Lane,
1988, Antibodies: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y.).

A variety of formats can be employed to determine whether
a sample contains a protein that binds to a given antibody.
Examples of such formats include, but are not limited to,
enzyme immunoassay (EIA), radioimmunoassay (RIA),
Western blot analysis and enzyme linked immunoabsorbant
assay (ELISA). A skilled artisan can readily adapt known
protein/antibody detection methods for use in determining
whether breast or ovarian cells express a marker of the present
invention.

In one format, antibodies, or antibody fragments or deriva-
tives, can be used in methods such as Western blots or immu-
nofluorescence techniques to detect the expressed proteins. In
such uses, it is generally preferable to immobilize either the
antibody or proteins on a solid support. Suitable solid phase
supports or carriers include any support capable of binding an
antigen or an antibody. Well-known supports or carriers
include glass, polystyrene, polypropylene, polyethylene,
dextran, nylon, amylases, natural and modified celluloses,
polyacrylamides, gabbros, and magnetite.

One skilled in the art will know many other suitable carri-
ers for binding antibody or antigen, and will be able to adapt
such support for use with the present invention. For example,
protein isolated from breast or ovarian cells can be run on a
polyacrylamide gel electrophoresis and immobilized onto a
solid phase support such as nitrocellulose. The support can
then be washed with suitable buffers followed by treatment
with the detectably labeled antibody. The solid phase support
can then be washed with the buffer a second time to remove
unbound antibody. The amount of bound label on the solid
support can then be detected by conventional means.

The invention also encompasses kits for detecting the pres-
ence of a marker protein or nucleic acid in a biological sample
(e.g. a breast- or ovary-associated body fluid such as a urine
sample). Such kits can be used to determine if a subject is
suffering from or is at increased risk of developing breast or
ovarian cancer. For example, the kit can comprise a labeled
compound or agent capable of detecting a marker protein or
nucleic acid in a biological sample and means for determining
the amount of the protein or mRNA in the sample (e.g., an
antibody which binds the protein or a fragment thereof, or an
oligonucleotide probe which binds to DNA or mRNA encod-
ing the protein). Kits can also include instructions for inter-
preting the results obtained using the kit.

For antibody-based kits, the kit can comprise, for example:
(1) a first antibody (e.g., attached to a solid support) which
binds to a marker protein; and, optionally, (2) a second, dif-
ferent antibody which binds to either the protein or the first
antibody and is conjugated to a detectable label.

For oligonucleotide-based kits, the kit can comprise, for
example: (1) an oligonucleotide, e.g., a detectably labeled
oligonucleotide, which hybridizes to a nucleic acid sequence
encoding a marker protein or (2) a pair of primers useful for
amplifying a marker nucleic acid molecule. The kit can also
comprise, e.g., a buffering agent, a preservative, or a protein
stabilizing agent. The kit can further comprise components
necessary for detecting the detectable label (e.g., an enzyme
or a substrate). The kit can also contain a control sample or a
series of control samples which can be assayed and compared
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to the test sample. Each component of the kit can be enclosed
within an individual container and all of the various contain-
ers can be within a single package, along with instructions for
interpreting the results of the assays performed using the kit.

B. Pharmacogenomics

The marker of the invention are also useful as pharmaco-
genomic markers. As used herein, a “pharmacogenomic
marker” is an objective biochemical marker whose expres-
sion level correlates with a specific clinical drug response or
susceptibility in a patient (see, e.g., McLeod et al. (1999) Fur:
J. Cancer35(12):1650-1652). The presence or quantity of the
pharmacogenomic marker expression is related to the pre-
dicted responsive of the patient and more particularly the
patient’s tumor to therapy with a specific drug or class of
drugs. By assessing the presence or quantity of the expression
of one or more pharmacogenomic markers in a patient, a drug
therapy which is most appropriate for the patient, or which is
predicted to have a greater degree of success, may be selected.
For example, based on the presence or quantity of RNA or
protein encoded by specific tumor markers in a patient, a drug
or course of treatment may be selected that is optimized for
the treatment of the specific tumor likely to be present in the
patient. The use of pharmacogenomic markers therefore per-
mits selecting or designing the most appropriate treatment for
each cancer patient without trying different drugs or regimes.

Another aspect of pharmacogenomics deals with genetic
conditions that alters the way the body acts on drugs. These
pharmacogenetic conditions can occur either as rare defects
or as polymorphisms. For example, glucose-6-phosphate
dehydrogenase (G6PD) deficiency is a common inherited
enzymopathy in which the main clinical complication is
hemolysis after ingestion of oxidant drugs (anti-malarials,
sulfonamides, analgesics, nitrofurans) and consumption of
fava beans.

As an illustrative embodiment, the activity of drug metabo-
lizing enzymes is a major determinant of both the intensity
and duration of drug action. The discovery of genetic poly-
morphisms of drug metabolizing enzymes (e.g., N-acetyl-
transferase 2 (NAT 2) and cytochrome P450 enzymes
CYP2D6 and CYP2C19) has provided an explanation as to
why some patients do not obtain the expected drug effects or
show exaggerated drug response and serious toxicity after
taking the standard and safe dose of a drug. These polymor-
phisms are expressed in two phenotypes in the population, the
extensive metabolizer (EM) and poor metabolizer (PM). The
prevalence of PM is different among different populations.
For example, the gene coding for CYP2D6 is highly poly-
morphic and several mutations have been identified in PM,
which all lead to the absence of functional CYP2D6. Poor
metabolizers of CYP2D6 and CYP2C19 quite frequently
experience exaggerated drug response and side effects when
they receive standard doses. If a metabolite is the active
therapeutic moiety, a PM will show no therapeutic response,
as demonstrated for the analgesic effect of codeine mediated
by its CYP2D6-formed metabolite morphine. The other
extreme are the so called ultra-rapid metabolizers who do not
respond to standard doses. Recently, the molecular basis of
ultra-rapid metabolism has been identified to be due to
CYP2D6 gene amplification.

Thus, the level of expression of a marker ofthe invention in
an individual can be determined to thereby select appropriate
agent(s) for therapeutic or prophylactic treatment of the indi-
vidual. In addition, pharmacogenetic studies can be used to
apply genotyping of polymorphic alleles encoding drug-me-
tabolizing enzymes to the identification of an individual’s
drug responsiveness phenotype. This knowledge, when
applied to dosing or drug selection, can avoid adverse reac-

40

45

56

tions or therapeutic failure and thus enhance therapeutic or
prophylactic efficiency when treating a subject with a modu-
lator of expression of a marker of the invention.

C. Monitoring Clinical Trials

Monitoring the influence of agents (e.g., drug compounds)
on the level of expression of a marker of the invention can be
applied not only in basic drug screening, but also in clinical
trials. For example, the effectiveness of an agent to affect
marker expression can be monitored in clinical trials of sub-
jects receiving treatment for breast or ovarian cancer. In a
preferred embodiment, the present invention provides a
method for monitoring the effectiveness of treatment of a
subject with an agent (e.g., an agonist, antagonist, peptido-
mimetic, protein, peptide, nucleic acid, small molecule, or
other drug candidate) comprising the steps of (i) obtaining a
pre-administration sample from a subject prior to administra-
tion of the agent; (ii) detecting the level of expression of one
or more selected markers of the invention in the pre-admin-
istration sample; (iii) obtaining one or more post-administra-
tion samples from the subject; (iv) detecting the level of
expression of the marker(s) in the post-administration
samples; (v) comparing the level of expression of the
marker(s) in the pre-administration sample with the level of
expression of the marker(s) in the post-administration sample
or samples; and (vi) altering the administration of the agent to
the subject accordingly. For example, increased of expression
of the marker gene(s) during the course of treatment may
indicate ineffective dosage and the desirability of increasing
the dosage. Conversely, decreased expression of the marker
gene(s) may indicate efficacious treatment and no need to
change dosage.

D. Electronic Apparatus Readable Media and Arrays

Electronic apparatus readable media comprising a marker
of the present invention is also provided. As used herein,
“electronic apparatus readable media” refers to any suitable
medium for storing, holding or containing data or information
that can be read and accessed directly by an electronic appa-
ratus. Such media can include, but are not limited to: mag-
netic storage media, such as floppy discs, hard disc storage
medium, and magnetic tape; optical storage media such as
compact disc; electronic storage media such as RAM, ROM,
EPROM, EEPROM and the like; general hard disks and
hybrids of these categories such as magnetic/optical storage
media. The medium is adapted or configured for having
recorded thereon a marker of the present invention.

As used herein, the term “electronic apparatus” is intended
to include any suitable computing or processing apparatus or
other device configured or adapted for storing data or infor-
mation. Examples of electronic apparatus suitable for use
with the present invention include stand-alone computing
apparatus; networks, including a local area network (LAN), a
wide area network (WAN) Internet, Intranet, and Extranet;
electronic appliances such as a personal digital assistants
(PDAs), cellular phone, pager and the like; and local and
distributed processing systems.

Asused herein, “recorded” refers to a process for storing or
encoding information on the electronic apparatus readable
medium. Those skilled in the art can readily adopt any of the
presently known methods for recording information on
known media to generate manufactures comprising the mark-
ers of the present invention.

A variety of software programs and formats can be used to
store the marker information of the present invention on the
electronic apparatus readable medium. For example, the
marker nucleic acid sequence can be represented in a word
processing text file, formatted in commercially-available
software such as WordPerfect and MicroSoft Word, or repre-
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sented in the form of an ASCII file, stored in a database
application, such as DB2, Sybase, Oracle, or the like, as well
as in other forms. Any number of data processor structuring
formats (e.g., text file or database) may be employed in order
to obtain or create a medium having recorded thereon the
markers of the present invention.

By providing the markers of the invention in readable form,
one can routinely access the marker sequence information for
a variety of purposes. For example, one skilled in the art can
use the nucleotide or amino acid sequences of the present
invention in readable form to compare a target sequence or
target structural motif with the sequence information stored
within the data storage means. Search means are used to
identify fragments or regions of the sequences of the inven-
tion which match a particular target sequence or target motif.

The present invention therefore provides a medium for
holding instructions for performing a method for determining
whether a subject has breast or ovarian cancer or a pre-dis-
position to breast or ovarian cancer, wherein the method
comprises the steps of determining the presence or absence of
a marker and based on the presence or absence of the marker,
determining whether the subject has breast or ovarian cancer
or a pre-disposition to breast or ovarian cancer and/or recom-
mending a particular treatment for breast or ovarian cancer or
pre-breast or pre-ovarian cancer condition.

The present invention further provides in an electronic
system and/or in a network, a method for determining
whether a subject has breast or ovarian cancer or a pre-dis-
position to breast or ovarian cancer associated with a marker
wherein the method comprises the steps of determining the
presence or absence of the marker, and based on the presence
or absence of the marker, determining whether the subject has
breast or ovarian cancer or a pre-disposition to breast or
ovarian cancer, and/or recommending a particular treatment
for the breast or ovarian cancer or pre-breast or pre-ovarian
cancer condition. The method may further comprise the step
of receiving phenotypic information associated with the sub-
ject and/or acquiring from a network phenotypic information
associated with the subject.

The present invention also provides in a network, a method
for determining whether a subject has breast or ovarian cancer
or a pre-disposition to breast or ovarian cancer associated
with a marker, said method comprising the steps of receiving
information associated with the marker receiving phenotypic
information associated with the subject, acquiring informa-
tion from the network corresponding to the marker and/or
breast or pre-ovarian cancer, and based on one or more of the
phenotypic information, the marker, and the acquired infor-
mation, determining whether the subject has a breast or ova-
rian cancer or a pre-disposition to breast or ovarian cancer.
The method may further comprise the step of recommending
a particular treatment for the breast or ovarian cancer or
pre-breast or pre-ovarian cancer condition.

The present invention also provides a business method for
determining whether a subject has breast or ovarian cancer or
a pre-disposition to breast or ovarian cancer, said method
comprising the steps of receiving information associated with
the marker, receiving phenotypic information associated with
the subject, acquiring information from the network corre-
sponding to the marker and/or breast or ovarian cancer, and
based on one or more of the phenotypic information, the
marker, and the acquired information, determining whether
the subject has breast or ovarian cancer or a pre-disposition to
breast or ovarian cancer. The method may further comprise
the step of recommending a particular treatment for the breast
or ovarian cancer or pre-breast or pre-ovarian cancer condi-
tion.
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The invention also includes an array comprising a marker
of the present invention. The array can be used to assay
expression of one or more genes in the array. In one embodi-
ment, the array can be used to assay gene expression in a
tissue to ascertain tissue specificity of genes in the array. In
this manner, up to about 7600 genes can be simultaneously
assayed for expression. This allows a profile to be developed
showing a battery of genes specifically expressed in one or
more tissues.

In addition to such qualitative determination, the invention
allows the quantitation of gene expression. Thus, not only
tissue specificity, but also the level of expression of a battery
of genes in the tissue is ascertainable. Thus, genes can be
grouped on the basis of their tissue expression per se and level
of expression in that tissue. This is useful, for example, in
ascertaining the relationship of gene expression between or
among tissues. Thus, one tissue can be perturbed and the
effect on gene expression in a second tissue can be deter-
mined. In this context, the effect of one cell type on another
cell type in response to a biological stimulus can be deter-
mined. Such a determination is useful, for example, to know
the effect of cell-cell interaction at the level of gene expres-
sion. If an agent is administered therapeutically to treat one
cell type but has an undesirable effect on another cell type, the
invention provides an assay to determine the molecular basis
of the undesirable effect and thus provides the opportunity to
co-administer a counteracting agent or otherwise treat the
undesired effect. Similarly, even within a single cell type,
undesirable biological effects can be determined at the
molecular level. Thus, the effects of an agent on expression of
other than the target gene can be ascertained and counter-
acted.

In another embodiment, the array can be used to monitor
the time course of expression of one or more genes in the
array. This can occur in various biological contexts, as dis-
closed herein, for example development of breast or ovarian
cancer, progression of breast or ovarian cancer, and pro-
cesses, such a cellular transformation associated with breast
or ovarian cancetr.

The array is also useful for ascertaining the effect of the
expression of a gene on the expression of other genes in the
same cell or in different cells. This provides, for example, for
a selection of alternate molecular targets for therapeutic inter-
vention if the ultimate or downstream target cannot be regu-
lated.

The array is also useful for ascertaining differential expres-
sion patterns of one or more genes in normal and abnormal
cells. This provides a battery of genes that could serve as a
molecular target for diagnosis or therapeutic intervention.

E. Surrogate Markers

The markers of the invention may serve as surrogate mark-
ers for one or more disorders or disease states or for condi-
tions leading up to disease states, and in particular, breast or
ovarian cancer. As used herein, a “surrogate marker” is an
objective biochemical marker which correlates with the
absence or presence of a disease or disorder, or with the
progression of a disease or disorder (e.g., with the presence or
absence of'a tumor). The presence or quantity of such markers
is independent of the disease. Therefore, these markers may
serve to indicate whether a particular course of treatment is
effective in lessening a disease state or disorder. Surrogate
markers are of particular use when the presence or extent of a
disease state or disorder is difficult to assess through standard
methodologies (e.g., early stage tumors), or when an assess-
ment of disease progression is desired before a potentially
dangerous clinical endpoint is reached (e.g., an assessment of
cardiovascular disease may be made using cholesterol levels
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as a surrogate marker, and an analysis of HIV infection may
be made using HIV RNA levels as a surrogate marker, well in
advance of the undesirable clinical outcomes of myocardial
infarction or fully-developed AIDS). Examples of the use of
surrogate markers in the art include: Koomen et al. (2000) J.
Mass. Spectrom. 35: 258-264; and James (1994) AIDS Treat-
ment News Archive 209.

The markers of the invention are also useful as pharmaco-
dynamic markers. As used herein, a “pharmacodynamic
marker” is an objective biochemical marker which correlates
specifically with drug effects. The presence or quantity of a
pharmacodynamic marker is not related to the disease state or
disorder for which the drug is being administered; therefore,
the presence or quantity of the marker is indicative of the
presence or activity of the drug in a subject. For example, a
pharmacodynamic marker may be indicative of the concen-
tration of the drug in a biological tissue, in that the marker is
either expressed or transcribed or not expressed or transcribed
in that tissue in relationship to the level of the drug. In this
fashion, the distribution or uptake of the drug may be moni-
tored by the pharmacodynamic marker. Similarly, the pres-
ence or quantity of the pharmacodynamic marker may be
related to the presence or quantity of the metabolic product of
a drug, such that the presence or quantity of the marker is
indicative of the relative breakdown rate of the drug in vivo.
Pharmacodynamic markers are of particular use in increasing
the sensitivity of detection of drug effects, particularly when
the drug is administered in low doses. Since even a small
amount of a drug may be sufficient to activate multiple rounds
of marker transcription or expression, the amplified marker
may be in a quantity which is more readily detectable than the
drug itself. Also, the marker may be more easily detected due
to the nature of the marker itself, for example, using the
methods described herein, antibodies may be employed in an
immune-based detection system for a protein marker, or
marker-specific radiolabeled probes may be used to detect a
mRNA marker. Furthermore, the use of a pharmacodynamic
marker may offer mechanism-based prediction of risk due to
drug treatment beyond the range of possible direct observa-
tions. Examples of the use of pharmacodynamic markers in
the art include: Matsuda et al. U.S. Pat. No. 6,033,862; Hattis
et al. (1991) Env. Health Perspect. 90: 229-238; Schentag
(1999) Am. J. Health-Syst. Pharm. 56 Suppl. 3: S21-824; and
Nicolau (1999) Am. J. Health-Syst. Pharm. 56 Suppl. 3: S16-
S20.

Experimental Protocol

A. Identification of Markers And Assembly of their
Sequences

RNA from tumor and normal breast and ovarian tissue
samples were extracted and amplified by poly-dT primed
RT-PCR into ¢DNA using the SMART PCR kit from
Clonetech. Amplified cDNA was then labeled using random
priming PRIME-IT from Stratagene with a radioactive nucle-
otide. Labeled cDNA was hybridized to nylon filters spotted
with purified PCR product from EST sequences representing
known and unknown genes. Several thousand clones were
spotted on each nylon filter. Duplicate independent hybrid-
ization experiments were performed to generate transcrip-
tional profiling data (see Nature Genetics, 1999, 21). After
repeated washings the nylon filters were scanned and the
intensity of each spotted gene was converted electronically to
indicate expression level in the sample from which the cDNA
was derived. Tables were generated for each sample showing
the expression level for each ofthe spotted ESTs. These tables
were transferred to Microsoft Excel spreadsheets and the
expression levels for each spotted EST was compared
between samples. A total of 41 tumor samples representing
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both early and late stage breast cancer and 7 normal breast
tissue samples were profiled on these EST arrays. Addition-
ally, a total of 70 late stage ovarian tumor samples and 5
normal ovarian tissue samples were also profiled on the EST
arrays. ESTs that displayed a 5-fold increase in the expression
level over the average expression level in the normal samples
in at least 30% of the tumor samples were exported to a
separate data table.

The corresponding nucleotide sequences for each of these
spots were imported and blasted against both public and
proprietary sequence databases in order to identify other EST
sequences with significant overlap. Thus, contiguous EST
sequences were assembled into tentative full-length genes.
Reblasting of the assembled sequences against databases of
genes coding for known proteins was done to assess whether
the assembled gene was a known or unknown protein. Genes
in which the potential open reading frame was still open in the
5' end were experimentally extended by either SRACE PCR
or extracted out from full length cDNA libraries by a simple
PCR reaction between the vector and 5' end of the assembled
electronic sequence. To predict whether an assembled gene
encodes a potential integral membrane protein, hydropathy
predictions of the predicted open reading frame was per-
formed (Jones et al., 1994, Biochemistry. 33:3038-3049). If
the open reading frame contained a predicted signal peptide
in the N-terminal portion and a single membrane spanning
domain, it was labeled as being a potential type I transmem-
brane protein. If the predicted amino acid sequence contained
a transmembrane domain in the N-terminal portion of the
protein, it was labeled as being a potential type II transmem-
brane protein. If the predicted amino acid sequence was a
short hydrophobic protein (<50 amino acids) it was labeled as
a potential integral membrane protein. If the predicted amino
acid sequence contained multiple membrane spanning
regions it was labeled as a multi-transmembrane (multi-TM)
region protein

B. Identification of Marker 7 and Marker 23 as Targets for
Anti-Cancer Therapy

Expression levels of Marker 7, a putative transmembrane
protein was >5-fold higher in 25/56 breast, 17/20 colon and
26/58 ovarian cancer samples compared to normal tissues.
The full-length gene was cloned and expressed and the pro-
tein found to be localized to the cell surface of transfected
cells. Marker 7 does not belong to any known protein family
and does not show significant homology to any protein in the
public databases. Northern blots of various carcinoma cells
lines reveal the presence of a single mRNA species at
approximately 1.4 kb.

Expression of Marker 7 in normal and malignant human
tissues was further evaluated by quantitative PCR analysis.
Expression levels in breast, ovary, lung and colon tumor
samples were 10-300 fold higher than corresponding normal
tissues. In addition there was high expression of Marker 7 in
in vitro cultured endothelial cells and Wilms tumors and
hemangiomas, which are highly vascularized tumors. In situ
hybridization (ISH) on tumor samples showed that Marker 7
is predominantly expressed within the tumor stroma and pos-
sibly localized to tumor vasculature. Analysis of normal
human tissues, including aorta, by ISH suggested that Marker
7 is not expressed on cells within mature vessels. When
human tumor cells are transplanted subcutaneously in immu-
nodeficient mice, there is an induction of Marker 7 expression
in the mouse stroma associated with tumor vasculature.
Marker 7 is hence found expressed in many human cancers,
(e.g. breast, ovary, colon, lung and prostate) and not in normal
adult tissue.
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A similar analysis of Marker 23 showed that this marker is
stroma specific, and is upregulated in ovary, breast, lung and
colon cancers. Marker 7 and Marker 23 are therefore attrac-
tive targets for inhibition of cancers as well as angiogenesis in
general. Antibodies, antibody derivatives, and antibody frag-
ments which bind, specifically with Marker 7 or Marker 32
protein (i.e., SEQ ID NOs: 14 and 64, respectively), or a
fragment of the protein, may be used to treat cancer of the
breast, ovary, lung, colon and prostate as well as generally
inhibiting angiogenesis.

VII. Summary of the Data in the Tables:

Table 1 lists all of the markers of the invention.

Table 2 lists Markers 1-33 which were found to be upregu-
lated (i.e., over-expressed) by transcription profiling (TP) in
breast cancer. The markers were upregulated at least 5-fold in
>30% of the tumors arrayed.

Table 3 lists Markers 34-56 which were found to be upregu-
lated by TP in ovarian cancer. The markers were upregulated
at least 5-fold in >30% of the tumors arrayed.

Table 4 lists markers in which additional expression analy-
ses were done by either in situ hybridization (ISH), quantita-
tive mRNA analysis (Tagman) or both. Table 5 lists markers
whose encoded protein were heretofore unknown.

In Tables 1-3 and 5 the following definitions apply:

“Marker” corresponds to the arbitrary identifier used
within this application to designate the marker of the inven-
tion.

“Gene Name” corresponds to the commonly used termi-
nology for the marker gene, if it exists.

“Image Clone ID” corresponds to the cDNA clone number
from the IMAGE Consortium (see, for example Lennon, G.,
et al., 1996, Genomics 33:151-152; and bio.llnl.gov/bbrp/
image/image.html on the world wide web). All referenced
IMAGE clone sequences are expressly incorporated herein
by reference.

“SEQ ID NO (nts)” designates the entry number in the
Sequence Listing that corresponds to the nucleotide sequence
of the particular marker. “SEQ ID NO (AAs)” designates the
entry number in the Sequence Listing that corresponds to the
amino acid sequence of the particular marker. Each known
sequence submitted to GenBank has a unique identifier num-
ber, also called the GenBank GI Accession Number, for a
complete sequence record in the relevant database (see, e.g.
“ncbi.nlm.nih.gov/genbank/query_form.htm!l” on the world
wide web and “derwent.com” on the world wide web for
further information). “Acc # (NTS)” corresponds to the Gen-
Bank Accession Number for a nucleotide sequence, while
“Acc # (AA)” corresponds to the GenBank Accession Num-
ber for a protein sequence. “GI # (NTS)” is the GI identifica-
tion number assigned to the nucleotide sequence of the
marker gene in the GenBank database (see supra). “GI #
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(AA)” corresponds to the GI sequence identification number
assigned to that particular protein translation within a nucle-
otide sequence record in the GenBank database.

The following data is presented in Table 4:

“Gene” corresponds to the arbitrary identifier used within
this application to designate the marker of the invention.

The “TagMan” and “ISH” columns of Table 4, designate
whether expression of this marker was analyzed using Tag-
Man technology or in situ hybridization, respectively. “Yes”
indicates that such analysis was done, while “No” similarly
indicates that such analysis was not done. “TagMan” corre-
sponds to the results of quantitative PCR analysis using the
TagMan technology. Briefly, TagMan technology relies on
standard RT-PCR with the addition of a third gene-specific
oligonucleotide (referred to as a probe) which has a fluores-
cent dye coupledto its 5'end (typically 6-FAM) and a quench-
ing dye at the 3' end (typically TAMRA). When the fluores-
cently tagged oligonucleotide is intact, the fluorescent signal
from the 5' dye is quenched. As PCR proceeds, the 5' to 3'
nucleolytic activity of taq polymerase digests the labeled
primer, producing a free nucleotide labeled with 6-FAM,
which is detected as a fluorescent signal. The PCR cycle
where fluorescence is first released and detected is directly
proportional to the starting amount of the gene of interest in
the test sample, thus providing a way of quantitating the initial
template concentration.

“Ovary”, “Breast”, “Lung”, “Colon”, and “Prostate” cor-
respond to expression as detected by TagMan analysis in
ovarian, breast, lung, colon and prostate cancer respectively.
Markers scored with a “+” were found to be upregulated by at
least 3-fold in at least 20% of the tumors analyzed (n=>5) in
the designated tumor type by Taqman analysis. Markers
scored with a “~” were not found to be upregulated in the
designated tumor type by Tagman analysis. Expression for
markers scored with “ND” was not determined in the desig-
nated tumor type. In addition, ISH analysis confirmed that the
genes were expressed by the carcinoma cells, except for
Marker 23, which is stroma specific and Marker 7 which is
expressed mostly in the stroma but can also be found on tumor
cells. Evidence to support this includes Tagman RNA analy-
sis from cancer cell lines (breast, ovary, lung, colon and
prostate) and ISH.

The contents of all references, patents, published patent
applications, and database records including GenBank,
IMAGE consortium and Derwent cited throughout this appli-
cation, are hereby incorporated by reference.

Other Embodiments

Those skilled in the art will recognize, or be able to ascer-
tain using no more than routine experimentation, many
equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encom-
passed by the following claims:

TABLE 1
Image Acc # GI# SEQIDNO Acc# GI# SEQ ID NO
Marker Gene Name Clone ID  (NTS) (NTS) (nts) (AA) (AA) (AAs)
Marker 1 KIAA0018 840878 D13643 285996 1 BAA02806 6630632 2
Marker 2 Nonspecific cross reacting antigen 509823 M18728 189084 3 AAA51739 178691 4
(NCA)
Marker 3 Unnamed protein product 461336 AK001105 7022160 5 BAA91505 7022161 6
Marker 4 Net-6 416374 AF120265 4325179 7 AAD17294 4325180 8
Marker 5 DKFZp727C191 785703 AL117474 5911946 9 10
Marker 6 Interferon-induced protein 6-16 782513 Q28808 N/A 11 BAAO1980 218574 12
Marker 7 UNNAMED 753428 13 14
Marker 8 Alphe 2,6-sialyltransferase 823590 AJ251053 6453383 15 CAB61434 6453384 16
Marker 9 Programmed cell death 9 (PCD9) 270558 AL355715 7799103 17 CAB90810 7799104 18
Marker 10~ DKFZp564B1264 813730 AL117612 5912188 19 20
Marker 11 receptor protein tyrosine phospatase 41647 AF043644 5468530 21 AAD09421 6554165 22
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TABLE 1-continued
Image Acc # GI# SEQID NO Acc # GI# SEQ ID NO
Marker Gene Name CloneID  (NTS) (NTS) (nts) (AA) (AA) (AAs)
Marker 12 MAT-8 511428 Q14802 N/A 23 CAA63604 1085026 24
Marker 13 Neuropeptide Y receptor, type I 33045 P25929 N/A 25 CAA01819 1247453 26
Marker 14 Interferon-inducible protein 9-27 755599 P13164 N/A 27 CAA59337 1177476 28
Marker 15 UNNAMED From 29 30
subtracted
library
Marker 16 Vascular cell adhesion molecule 44477 M30257 179885 31 AAAS51917 179886 32
(VCAM)
Marker 17 8D6 antigen 770879 AF161254 7406951 33 AAF61850 7406952 34
Marker 18 DKFZp564E1363 841067 AL110137 5817032 35 36
Marker 19 clone 25242 mRNA 795821 AF131854 4406700 37 38
Marker 20 multiple mambrane spanning receptor 812050 AF064801 3395786 39 AAC39930 3395787 40
(TRC8)
Marker 21 hypothetical protein From AL080097 5262519 41 CAB45709 5262520 42
substracted
library
Marker 22 hypothetical protein 34442 AL121740 6012998 43 CABS57330 6012999 44
Marker 23 OSF-2 897910 D13665 393318 45 BAA02836 393319 46
Marker 24 CTL1 protein 838689 AJ245620 6996441 47 CAB75541 6996442 48
Marker 25 CEGP1 protein 346321 AJ400877 8052236 49 CAB92285 8052237 50
Marker 26 LIV-1 52933 U41060 1256000 51 AAA96258 12711793 52
Marker 27 Adlican 810224 AF245505 9280404 53 AAF86402 9280405 54
Marker 28~ UNNAMED 754126 55 56
Marker 29 p24B protein 260628 AJ132270 4583676 57 CAB40416 4583677 58
Marker 30 Unnamed protein product From AK001761 7023229 59 BAA91890 7023230 60
subtracted
library
Marker 31 Unnamed protein product 266500 AX084239 13185742 61 CAC33425 13185743 62
Marker 32 ALCAM 26617 138608 886257 63 AAB59499 886258 64
Marker 33 sperm membrane protein 290091 S83157 1836034 65 AAB46833 1836035 66
Marker 34 N-methyl-D-aspartate receptor 179163 u77783 2444025 67 AAC15910 2444026 68
Marker 35 Claudin-4 770388 AB000712 2570124 69 BAA22984 2570125 70
Marker 36 Hypothetical Protein KIAA0247 292894 D87434 1665762 71 BAA13378 1665763 72
Marker 37 bumetanide-sensitive Na—K—Cl 685801 U30246 903681 73 AAC50561 903682 74
cotransporter
Marker 38 Glucose transporter, type I 207358 K03195 183302 75 AAAS2571 183303 76
Marker 39 coxsackie and adenovirus receptor 265680 Y07593 1881446 77 CAA68868 1881447 78
protein
Marker 40 connexin 26 288663 BC002805 12803916 79 AAHO02805 12803917 80
Marker 41 Cadherin-6 739155 D31784 974184 81 BAA06562 974185 82
Marker 42 claudin-7 841645 AJ011497 4128014 83 CAA09626 4128015 84
Marker 43 Prostasin 132636 U33446 1143193 85 AAB19071 1143194 86
Marker 44 MT3-MMP 46916 D85511 2424978 87 BAA22226 2424979 88
Marker 45 UNNAMED 771301 89 90
Marker 46 Cluadin-16 449034 AF152101 5410526 91 AAD43096 5410527 92
Marker 47 LR11, sortillin-related receptor 279388 U60975 1589775 93 AAC50891 5030424 94
Marker 48 Myoferlin 161992 AF182316 6731234 95 AAF27176 6731235 96
Marker 49 desmocollin type 3 544639 X83929 1122882 97 CAAS58781 1122883 98
Marker 50 similar to D. melanogaster cadherin 175103 D87469 1665820 99 BAA13407 1665821 100
related tumor suppressor
Marker 51 protocadherin 50114 AF152304 5456893 101 AAD43698 5456894 102
Marker 52 occludin 243159 U53823 1322281 103 AABO00195 1322282 104
Marker 53 Unnamed protein 12577 BC004337 13279268 105 AAH04337 13279269 106
Marker 54 Lutheran blood group protein 160656 X83425 603559 107 CAA58449 603560 108
Marker 55 AC133 27544 AF027208 2688948 109 AAB92514 2688949 110
Marker 56 epithelial V-like antigen 853998 AF030455 3169829 111 AAC39762 3169830 112
TABLE 2
Image Acc# GI# SEQ ID NO Acc # GI# SEQ ID NO
Marker Gene Name CloneID  (NTS) (NTS) (nts) (AA) (AA) (AAs)
Marker 1 KIAA0018 840878 D13643 285996 1 BAA02806 6630632 2
Marker 2 Nonspecific cross reacting antigen 509823 M18728 189084 3 AAAS1739 178691 4
CA
Marker 3 I(,Ijnnalzled protein product 461336 AK001105 7022160 5 BAA91505 7022161 6
Marker 4 Net-6 416374 AF120265 4325179 7 AAD17294 4325180 8
Marker 5 DKFZp727C191 785703 AL117474 5911946 9 10
Marker 6 Interferon-induced protein 6-16 782513 Q28808 N/A 11 BAA01980 218574 12
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TABLE 2-continued
Image Acc # GI# SEQID NO Acc # GI# SEQ ID NO
Marker Gene Name CloneID  (NTS) (NTS) (nts) (AA) (AA) (AAs)
Marker 7 UNNAMED 753428 13 14
Marker 8 Alphe 2,6-sialyltransferase 823590 AJ251053 6453383 15 CABG61434 6453384 16
Marker 9 Programmed cell death 9 (PCD9) 270558 AL355715 7799103 17 CAB90810 7799104 18
Marker 10 DKFZp564B1264 813730 AL117612 5912188 19 20
Marker 11 receptor protein tyrosine phospatase 41647 AF043644 5468530 21 AAD09421 6554165 22
Marker 12 MAT-8 511428 Q14802 N/A 23 CAA63604 1085026 24
Marker 13 Neuropeptide Y receptor, type I 33045 P25929 N/A 25 CAA01819 1247453 26
Marker 14 Interferon-inducible protein 9-27 755599 P13164 N/A 27 CAAS59337 1177476 28
Marker 15 UNNAMED From 29 30
subtracted
library
Marker 16 Vascular cell adhesion molecule 44477 M30257 179885 31 AAAS51917 179886 32
(VCAM)
Marker 17 8D6 antigen 770879 AF161254 7406951 33 AAF61850 7406952 34
Marker 18 DKFZp564E1363 841067 AL110137 5817032 35 36
Marker 19 clone 25242 mRNA 795821 AF131854 4406700 37 38
Marker 20 multiple mambrane spanning receptor 812050 AF064801 3395786 39 AAC39930 3395787 40
(TRC8)
Marker 21 hypothetical protein From ALO80097 5262519 41 CAB45709 5262520 42
substracted
library
Marker 22 hypothetical protein 34442 AL121740 6012998 43 CABS57330 6012999 44
Marker 23 OSF-2 897910 D13665 393318 45 BAA02836 393319 46
Marker 24~ CTLI protein 838689 AJ245620 6996441 47 CAB75541 6996442 48
Marker 25 CEGP1 protein 346321 AJ400877 8052236 49 CAB92285 8052237 50
Marker 26 LIV-1 52933 U41060 1256000 51 AAA96258 12711793 52
Marker 27 Adlican 810224 AF245505 9280404 53 AAF86402 9280405 54
Marker 28~ UNNAMED 754126 55 56
Marker 29 p24B protein 260628 AJ132270 4583676 57 CAB40416 4583677 58
Marker 30 Unnamed protein product From AK001761 7023229 59 BAA91890 7023230 60
subtracted
library
Marker 31 Unnamed protein product 266500 AX084239 13185742 61 CAC33425 13185743 62
Marker 32 ALCAM 26617 L38608 886257 63 AAB59499 886258 64
Marker 33 sperm membrane protein 290091 S83157 1836034 65 AAB46833 1836035 66
TABLE 3
Image Acc# GI# SEQ ID NO Acc# GI# SEQ ID NO
Marker Gene Name Clone ID  (NTS) (NTS) (nts) (AA) (AA) (AAs)
Marker 34 N-methyl-D-aspartate receptor 179163  U77783 2444025 67 AAC15910 2444026 68
Marker 35 Claudin-4 770388  ABO000712 2570124 69 BAA22984 2570125 70
Marker 36 Hypothetical Protein KIAA0247 292894  D87434 1665762 71 BAA13378 1665763 72
Marker 37 bumetanide-sensitive Na—K—Cl 685801  U30246 903681 73 AAC50561 903682 74
cotransporter
Marker 38 Glucose transporter, type I 207358  K03195 183302 75 AAAS52571 183303 76
Marker 39 coxsackie and adenovirus receptor 265680  Y07593 1881446 77 CAA68868 1881447 78
rotein
Marker 40 Ic,onnexin 26 288663  BC002805 12803916 79 AAH02805 12803917 80
Marker 41 Cadherin-6 739155 D31784 974184 81 BAA06562 974185 82
Marker 42 claudin-7 841645  AJ011497 4128014 83 CAA09626 4128015 84
Marker 43 Prostasin 132636  U33446 1143193 85 AAB19071 1143194 86
Marker 44 ~ MT3-MMP 46916  D85511 2424978 87 BAA22226 2424979 88
Marker 45 UNNAMED 771301 89 90
Marker 46 Cluadin-16 449034  AF152101 5410526 91 AADA43096 5410527 92
Marker 47 LR11, sortillin-related receptor 279388  U60975 1589775 93 AAC50891 5030424 94
Marker 48 Myoferlin 161992  AF182316 6731234 95 AAF27176 6731235 96
Marker 49 desmocollin type 3 544639  X83929 1122882 97 CAA58781 1122883 98
Marker 50 similar to D. melanogaster cadherin 175103  D87469 1665820 99 BAA13407 1665821 100
related tumor suppressor
Marker 51 protocadherin 50114  AF152304 5456893 101 AADA43698 5456894 102
Marker 52 occludin 243159  U53823 1322281 103 AAB00195 1322282 104
Marker 53 Unnamed protein 12577  BC004337 13279268 105 AAH04337 13279269 106
Marker 54 Lutheran blood group protein 160656  X83425 603559 107 CAA58449 603560 108
Marker 55 AC133 27544  AF027208 2688948 109 AAB92514 2688949 110
Marker 56 epithelial V-like antigen 853998  AF030455 3169829 111 AAC39762 3169830 112
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TABLE 4 TABLE 4-continued
Gene TagMan ISH Ovary  Breast Lung Colon Prostate Gene TagMan ISH Ovary Breast Lung Colon Prostate
Marker 1 Yes Yes - + + - ND Marker 32 Yes Yes - + + - +
Marker2  Yes  Yes - + + - - 3 Maker36 Yes  No + + + - ND
ﬁ?’ﬂ;ﬂ i ges ges - + + - - Marker39 Yes  No + - + - ND
arker os es + + + + + Marker 43 Yes No + + + + ND
Marker 6  Yes Yes + + + + - )
Marker 7 Yes Yes + + + + + Marker 45 Yes Yes + - - +
Marker 22 Yes Yes - + + + - Marker 47 Yes No + + + +
Marker 23 Yes Yes + + + + ND 19 Marker56 Yes No + - + + -
Marker 26 Yes Yes - + + - +
TABLE 5
Image Acc# GI# SEQIDNO Acc# GI# SEQIDNO
Marker Gene Name Clone ID (NTS) (NTS) (nts) (AA) (AA) (AAs)
Marker 5 DKFZp727C191 785703 AL117474 5911946 9 10
Marker 7 UNNAMED 753428 13 14
Marker 10 DKFZp564B1264 813730 AL117612 5912188 19 20
Marker 15 UNNAMED 29 30
Marker 18 DKFZp564E1363 841067 AL110137 5817032 35 36
Marker 19 clone 25242 mRNA 795821 AF131854 4406700 37 38
Marker 28 UNNAMED 754126 55 56
Marker 45 UNNAMED 771301 89 90
SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 112
<210> SEQ ID NO 1
<211> LENGTH: 4275
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: 4241, 4243, 4244, 4246, 4247, 4250, 4253, 4254, 4255,
4259, 4260, 4261, 4262, 4263, 4266, 4270, 4271, 4272, 4273
<223> OTHER INFORMATION: n = A,T,C or G
<400> SEQUENCE: 1

ccgggecagg cgceggagetg geggcagtga caggaggcegce gaacccgcag cgcttaccge

geggegecege accatggage ccgeccegtgte getggeegtg tgcgegetge tettectget

gtgggtgege ctgaagggge tggagttegt getcatccac cagegetggg tgttegtgtg

cctettecte ctgeegetet cgettatett cgatatctac tactacgtge gegectgggt

ggtgttcaag ctcagcageg ctecgegect geacgageag cgcegtgeggg acatccagaa

gcaggtgcegg gaatggaagg agcagggtag caagacctte atgtgcacgg ggcgecctgg

ctggctecact gtctcactac gtgtegggaa gtacaagaag acacacaaaa acatcatgat

caacctgatyg gacattctgg aagtggacac caagaaacag attgtcegtg tggagccctt

ggtgaccatg ggccaggtga ctgecctget gacctccatt ggetggacte teecegtgtt

gectgagett gatgacctca cagtgggggg cttgatcatg ggcacaggca tcgagtcatc

atcccacaag tacggcctgt tccaacacat ctgcactget tacgagetgg tcctggctga

tggcagettt gtgcgatgca cteccgtccga aaactcagac ctgttctatg ccgtaccctg

gteetgtggg acgetgggtt teetggtgge cgetgagatce cgcatcatee ctgecaagaa

gtacgtcaag ctgegttteg agecagtgeg gggcectggag getatetgtg ccaagttcac

ccacgagtee cageggcagg agaaccactt cgtggaaggg ctgetctact cectggatga

ggctgtcatt atgacagggg tcatgacaga tgaggcagag cccagcaagce tgaatageat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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-continued
tggcaattac tacaagccgt ggttctttaa gcatgtggag aactatctga agacaaaccg 1020
agagggcctg gagtacattc ccttgagaca ctactaccac cgccacacgc gcagcatctt 1080
ttgggagctc caggacatca tcccctttgg caacaaccce atcttecget acctetttgg 1140
ctggatggtg cctcccaaga tctceccctect gaagectgacce cagggtgaga ccctgcgcaa 1200
gctgtacgag cagcaccacg tggtgcagga catgctggtg cccatgaagt gcctgcagca 1260
ggcecectgcac accttccaaa acgacatcca cgtctacccce atctggetgt gtceccgttcat 1320
cctgeccage cagccaggece tagtgcaccce caaaggaaat gaggcagagce tctacatcga 1380
cattggagca tatggggagc cgcgtgtgaa acactttgaa gccaggtcecct gcatgaggca 1440
gctggagaag tttgtccgca gecgtgcatgg cttcecagatg ctgtatgeccg actgctacat 1500
gaaccgggag gagttctggg agatgtttga tggctccttg taccacaagce tgcgagagaa 1560
gctgggttge caggacgcct tccccgaggt gtacgacaag atctgcaagg ccgccaggca 1620
ctgagctgga gcccgectgg agagacagac acgtgtgagt ggtcaggcat cttceccttcea 1680
ctcaagcttg gctgctttece tagatccaca ctttcaaaga gaaacccctce cagaactccce 1740
accctgacag cccaacacca ccttectcct ggcttceccagg gggcagccca gtggaatgga 1800
aagaatgtgg gatttggagt cagacaagcc tgagtccagt tcccecgttta gaactcatta 1860
gctgtgtgac tctgggtgag tcccttaacce cctctgagec cgggtctett cattagttga 1920
aagggatagt aatacctact tgcaggttgt tgtcatctga gttgagcact ggtcacattg 1980
aaggtgctgg gtaagtggta gctcttgttg cttecegtte agegtcacat ctgcagtgga 2040
gecctgaaaag gctccacatt aggtcacctg tgcacagcca tggctggaat gatgaagggy 2100
atacgctgga gttgccctge catcgectec atcagccaga cgaggtcctce acaggagaag 2160
gacagctctt ccccaccctg ggatctcagg agggcagcca cggagtgggg aggccccaga 2220
tgcgetgtge caaagccagg tccgaggcca aagttctceece tgcecatccett ggtgcegtece 2280
tgcececttee tecttecatge ctgggectge aggcccacce cagccaccac tgagtccact 2340
cggagtgccce tgtgttcctg gagaaggcat tccagggttg aatcttgtcce cagectcage 2400
ctgggacacc taggtggaga gagtggtctc cgctctgaat tggatccagg ggacctgggce 2460
tcattcttet tggctcacca accctgcagg cctcatcttt cccaaaaccce actttgtcett 2520
ggtgggagtg ggtccgeget gectcectgcage aggggctggg gagtggacag catcaggtgg 2580
gaaagtggag tccaccctca tgtttctgta ggattctcac cgtggggctg gaagaaaaga 2640
gcatcgactt gatttctcca accactcatc cctettttte tttcttecac cactccccac 2700
cccagcectgta gttaatttca gtgccttaca aatcctaage tcagagaaag ttccatttece 2760
gttccagagg gaagggaacc tccctaggte cttceecctgge ttgttataac gcaaagettg 2820
gttgtttatg caactctatc ttaagaactg cccagcctca gctgaaaacc cgaatctgag 2880
aaggaattgc gtcatgtaag ggaagctgga attaagggag ctgagccagt catggttgtg 2940
gcgtgtgagt caggagacct aggtttcage ccctcectctac tgtcagcgag ctgtgcaacg 3000
tgggcaagtc attgtcctcect gagctgcagt ttcctcatct gtcacatcge tacagacaag 3060
acctcecetgg aacccttetg attgtcttag acactgtggt tgcaaaaccce acggaaagcce 3120
tcatttgtgt ggaaagtcag aggaaaaatg atccagtgga cacttgggga ttatctgtca 3180
ttcaagatcc ttccttcaac cccaaggtca gctcccatct catttccaga aaggctcata 3240
cctggettge agggaagcat ctgtecttgtce attccaggtg ccagaatcct ctcagagtca 3300
ttgaagggtg ttcacccatc ccacccaagg cttggcacac tgccagtgtc ttagcagggt 3360
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-continued

cttgtgaggg
gcctctggag
attctggcat
attctacttg
cagtgaagcc
cgcecttagt
ggtattttgg
gcagtcttet
tggccatcca
ggaaagtatc
ttttctttag
ttactgaaag
ttetttggte
cacaggcact
tgtttaaata
nnngtnhgsn
<210> SEQ I

<211> LENGT
<212> TYPE:

ctgggggcat
ggggcagaag
tagctctcat
ctgtagatga
tccaacccta
catataacca
aatcacaccc
tagcatggtg
tgtgatggtt
agagtaagcc
aatcagaatt
99aggggtyay

atgggggeca
gtgtctactyg
aaagtggect
nnnts
D NO 2

H: 516
PRT

ccaggcacte
aaagaaagaa
aggagaccca
atggttaaca
agccactggg
aaatccagac
tceggttatg
agctgagtte
ttggatggag
tctecectee
gtagccagtt
agatgggtgt
aggagaaagg
tctggaagac

ggaaaaaaaa

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Glu Pro
1

Trp Val Arg
Val Phe Val
35

Tyr Tyr Tyr
50

Arg Leu His
65

Trp Lys Glu

Trp Leu Thr

Asn Ile Met

115

Gln Ile Val
130

Leu Leu Thr
145

Asp Leu Thr

Ser His Lys

Val Leu Ala
195

Ala Val Ser Leu Ala

5

Leu Lys Gly Leu Glu

20

Cys Leu Phe Leu Leu

40

Val Arg Ala Trp Val

55

Glu Gln Arg Val Arg

70

Gln Gly Ser Lys Thr

Val Ser Leu Arg Val

100

Ile Asn Leu Met Asp

120

Arg Val Glu Pro Leu

135

Ser Ile Gly Trp Thr
150

Val Gly Gly Leu Ile

165

Tyr Gly Leu Phe Gln

180

Asp Gly Ser Phe Val

200

agaaggcaaa
acctcatcet
tgtgettect
cgagctagtt
acggtggeca
cttatccaca
ttgctccagt
atggettttt
ttaaacttga
agagcectga
tctttggeca
ggcagtgtat
catgaatctt
atgtcccegt

aaaaaaaaaa

Val Cys Ala
10

Phe Val Leu
25

Pro Leu Ser

Val Phe Lys

Asp Ile Gln

75

Phe Met Cys
90

Gly Lys Tyr
105

Ile Leu Glu

Val Thr Met

Leu Pro Val

155

Met Gly Thr
170

His Ile Cys
185

Arg Cys Thr

ggaaccacce tacccatttg

atattttaca aagcatgtga

tgctcagtge aaaactgatg

aaacagtgcce attgttttge

gagatgccag cagectetgt

acccggggcet tggaaaggaa

aaaatcttgce ctggaaagag

tttgtageca gtectgtecce

tgccagtggg cagtgcatgt

gtttettgge tgcatgaagg

gaaggatgaa tacttggata

ggtgtgtgat ttttatttte

ccetgteagg ctettacage

ggetgtgggg ccgcetgette

ngnnannstn yknnnctknn

Leu

Ile

Leu

Leu

60

Lys

Thr

Lys

Val

Gly

140

Leu

Gly

Thr

Pro

Leu

His

Ile

45

Ser

Gln

Gly

Lys

Asp

125

Gln

Pro

Ile

Ala

Ser
205

Phe Leu Leu
15

Gln Arg Trp
30

Phe Asp Ile
Ser Ala Pro
Val Arg Glu

80

Arg Pro Gly
95

Thr His Lys
110

Thr Lys Lys
Val Thr Ala
Glu Leu Asp

160

Glu Ser Ser
175

Tyr Glu Leu
190

Glu Asn Ser

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4275
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Asp Leu Phe
210

Val Ala Ala
225

Arg Phe Glu

His Glu Ser

Ser Leu Asp

275

Glu Pro Ser
290

Phe Lys His
305

Tyr Ile Pro

Trp Glu Leu

Tyr Leu Phe

355

Thr Gln Gly
370

Gln Asp Met
385

Phe Gln Asn

Leu Pro Ser

Leu Tyr Ile

435

Glu Ala Arg
450

His Gly Phe
465

Phe Trp Glu

Leu Gly Cys

Ala Ala Arg
515

<210> SEQ I
<211> LENGT!
<212> TYPE:

Tyr Ala Val Pro Trp

215

Glu Ile Arg Ile Ile
230

Pro Val Arg Gly Leu

245

Gln Arg Gln Glu Asn

260

Glu Ala Val Ile Met

280

Lys Leu Asn Ser Ile

295

Val Glu Asn Tyr Leu
310

Leu Arg His Tyr Tyr

325

Gln Asp Ile Ile Pro

340

Gly Trp Met Val Pro

360

Glu Thr Leu Arg Lys

375

Leu Val Pro Met Lys
390

Asp Ile His Val Tyr

405

Gln Pro Gly Leu Val

420

Asp Ile Gly Ala Tyr

440

Ser Cys Met Arg Gln

455

Gln Met Leu Tyr Ala
470

Met Phe Asp Gly Ser

485

Gln Asp Ala Phe Pro

500

His

D NO 3
H: 2342
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

gtcgacccac
agctcaaget
tcageececte
ctaaccttet
gtcgeagagg

tacagctggt

gegtecggea

cctctacaaa

cctgecagatt

ggaacccacc

ggaaggaggt

acaaaggcga

gggccaacag
gaggtggaca
gecatgtecee
caccactgee

tcttetacte

aagagtggat

Ser Cys Gly
Pro Ala Lys
235

Glu Ala Ile
250

His Phe Val
265

Thr Gly Val
Gly Asn Tyr
Lys Thr Asn

315

His Arg His
330

Phe Gly Asn
345

Pro Lys Ile
Leu Tyr Glu
Cys Leu Gln

395

Pro Ile Trp
410

His Pro Lys
425

Gly Glu Pro
Leu Glu Lys
Asp Cys Tyr

475

Leu Tyr His
490

Glu Val Tyr
505

tcacagcagce
gagaagacag
tggaaggagg
aagctcacta
gcccacaace

ggcaacagte

Thr

220

Lys

Cys

Glu

Met

Tyr

300

Arg

Thr

Asn

Ser

Gln

380

Gln

Leu

Gly

Arg

Phe

460

Met

Lys

Asp

Leu Gly Phe Leu

Tyr

Ala

Gly

Thr

285

Lys

Glu

Arg

Pro

Leu

365

His

Ala

Ccys

Asn

Val

445

Val

Asn

Leu

Lys

Val

Lys

Leu

270

Asp

Pro

Gly

Ser

Ile

350

Leu

His

Leu

Pro

Glu

430

Lys

Arg

Arg

Arg

Ile
510

cctgaccaga

cagagaccat

tectgcetceac

ttgaatccac

tgceccagaa

taattgtagg

Lys Leu
240

Phe Thr
255

Leu Tyr

Glu Ala

Trp Phe

Leu Glu

320

Ile Phe
335

Phe Arg

Lys Leu

Val Val

His Thr

400

Phe Ile
415

Ala Glu

His Phe

Ser Val

Glu Glu

480

Glu Lys
495

Cys Lys

gcattcctgg
gggaccccce
agcctcactt
geegttcaat
tcgtattggt

atatgtaata

60

120

180

240

300

360
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ggaactcaac aagctacccc agggcccgca tacagtggtc gagagacaat ataccccaat 420
gcatccctge tgatccagaa cgtcacccag aatgacacag gattctatac cctacaagtce 480
ataaagtcag atcttgtgaa tgaagaagca accggacagt tccatgtata cccggagctg 540
cccaagccct ccatctccag caacaactcc aaccccgtgg aggacaagga tgctgtggec 600
ttcacctgtg aacctgaggt tcagaacaca acctacctgt ggtgggtaaa tggtcagagc 660
ctcceggtca gtcccagget gecagetgtece aatggcaaca tgaccctcac tctactcage 720
gtcaaaagga acgatgcagg atcctatgaa tgtgaaatac agaacccagc gagtgccaac 780
cgcagtgacc cagtcaccct gaatgtccte tatggcccag atggccccac catttccccce 840
tcaaaggcca attaccgtcc aggggaaaat ctgaacctct cctgccacge agcctctaac 900
ccacctgcac agtactcttg gtttatcaat gggacgttcc agcaatccac acaagagctce 960
tttatcccca acatcactgt gaataatagc ggatcctata tgtgccaagce ccataactca 1020
gccactggec tcaataggac cacagtcacg atgatcacag tctctggaag tgctectgte 1080
ctctcagetg tggccaccgt cggcatcacg attggagtge tggccagggt ggctctgata 1140
tagcagccct ggtgtatttt cgatatttca ggaagactgg cagattggac cagaccctga 1200
attcttctag ctcctccaat cccattttat cccatggaac cactaaaaac aaggtctgcet 1260
ctgctcectga agccctatat gctggagatg gacaactcaa tgaaaattta aagggaaaac 1320
cctcaggect gaggtgtgtg ccactcagag acttcaccta actagagaca ggcaaactge 1380
aaaccatggt gagaaattga cgacttcaca ctatggacag cttttcccaa gatgtcaaaa 1440
caagactcct catcatgata aggctcttac ccccttttaa tttgtccttg cttatgectg 1500
cctetttege ttggcaggat gatgctgtca ttagtatttc acaagaagta gcttcagagg 1560
gtaacttaac agagtatcag atctatcttg tcaatcccaa cgttttacat aaaataagag 1620
atcctttagt gcacccagtg actgacatta gcagcatctt taacacagcc gtgtgttcaa 1680
atgtacagtg gtccttttca gagttggact tctagactca cctgttctca ctececctgttt 1740
taattcaacc cagccatgca atgccaaata atagaattgce tccctaccag ctgaacaggg 1800
aggagtctgt gcagtttctg acacttgttg ttgaacatgg ctaaatacaa tgggtatcge 1860
tgagactaag ttgtagaaat taacaaatgt gctgcttggt taaaatggct acactcatct 1920
gactcattct ttattctatt ttagttggtt tgtatcttge ctaaggtgcg tagtccaact 1980
cttggtatta ccctecctaat agtcatacta gtagtcatac tccctggtgt agtgtattcet 2040
ctaaaagctt taaatgtctg catgcagcca gccatcaaat agtgaatggt ctctetttgg 2100
ctggaattac aaaactcaga gaaatgtgtc atcaggagaa catcataacc catgaaggat 2160
aaaagcccca aatggtggta actgataata gcactaatge tttaagattt ggtcacactc 2220
tcacctaggt gagcgcattg agccagtggt gctaaatgct acatactcca actgaaatgt 2280
taaggaagaa gatagatcca attaaaaaaa aaaaaaaaaa aaaaaaaaaa aagggcggcc 2340
gc 2342

<210> SEQ ID NO 4
<211> LENGTH: 344

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Met Gly Pro Pro Ser Ala Pro Pro Cys Arg Leu His Val Pro Trp Lys

1

5

10

15

Glu Val Leu Leu Thr Ala Ser Leu Leu Thr Phe Trp Asn Pro Pro Thr
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20 25 30

Thr Ala Lys Leu Thr Ile Glu Ser Thr Pro Phe Asn Val Ala Glu Gly
35 40 45

Lys Glu Val Leu Leu Leu Ala His Asn Leu Pro Gln Asn Arg Ile Gly
50 55 60

Tyr Ser Trp Tyr Lys Gly Glu Arg Val Asp Gly Asn Ser Leu Ile Val
65 70 75 80

Gly Tyr Val Ile Gly Thr Gln Gln Ala Thr Pro Gly Pro Ala Tyr Ser

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

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

Leu Val Asn Glu Glu Ala Thr Gly Gln Phe His Val Tyr Pro Glu Leu
130 135 140

Pro Lys Pro Ser Ile Ser Ser Asn Asn Ser Asn Pro Val Glu Asp Lys
145 150 155 160

Asp Ala Val Ala Phe Thr Cys Glu Pro Glu Val Gln Asn Thr Thr Tyr
165 170 175

Leu Trp Trp Val Asn Gly Gln Ser Leu Pro Val Ser Pro Arg Leu Gln
180 185 190

Leu Ser Asn Gly Asn Met Thr Leu Thr Leu Leu Ser Val Lys Arg Asn
195 200 205

Asp Ala Gly Ser Tyr Glu Cys Glu Ile Gln Asn Pro Ala Ser Ala Asn
210 215 220

Arg Ser Asp Pro Val Thr Leu Asn Val Leu Tyr Gly Pro Asp Gly Pro
225 230 235 240

Thr Ile Ser Pro Ser Lys Ala Asn Tyr Arg Pro Gly Glu Asn Leu Asn
245 250 255

Leu Ser Cys His Ala Ala Ser Asn Pro Pro Ala Gln Tyr Ser Trp Phe
260 265 270

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

Ile Thr Val Asn Asn Ser Gly Ser Tyr Met Cys Gln Ala His Asn Ser
290 295 300

Ala Thr Gly Leu Asn Arg Thr Thr Val Thr Met Ile Thr Val Ser Gly
305 310 315 320

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

Val Leu Ala Arg Val Ala Leu Ile
340

<210> SEQ ID NO 5

<211> LENGTH: 2557

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 47, 2120, 2127, 2131, 2135, 2143, 2144, 2162, 21¢66,
2172, 2186, 2192, 2200, 2219, 2246, 2265, 2375, 2376, 2377, 2411,
2439, 2456, 2457, 2458, 2461, 2462, 2552, 2553, 2554, 2555,
2556, 2557

<223> OTHER INFORMATION: n = A,T,C or G

<400> SEQUENCE: 5
gggcgaaggg gcagecgeag cgcagaggece cgceccegece tccectneeg tcacagecca 60

geetteegge cettgggetyg ctegeggect tttttteceg getgggeteg ggetcagete 120
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gactgggcte ggcgggegge ggcggceggeg ccggcggcetg geggaggagg gagggcgagy 180
gegggegegyg gecggeggge gggceggaaga gggaggagag gcgeggggag ccaggecteg 240
gggcctcegga gcaaccaccce gagcagacgg agtacacgga gcagcggccc cggccccgec 300
aacgctgccg ccgggatgct ccagaccttg tatgattact tctggtggga acgtctgtgg 360
ctgcctgtga acttgacctg ggccgatcta gaagaccgag atggacgtgt ctacgccaaa 420
gectcagate tctatatcac gectgccectg gecttgetet tcctcategt tegatacttce 480
tttgagetgt acgtggctac accactggct gccctcttga acataaagga gaaaactcgg 540
ctgcgggcac ctcccaacge caccttggaa catttctacc tgaccagtgg caagcagccce 600
aagcaggtgg aagtagagct tttgtcccgg cagageggge tctctggecg ccaggtagag 660
cgttggttce gtcgeccgeeyg caaccaggac cggcccagtce tcectcaagaa gttceccgagaa 720
gccagctgga gattcacatt ttacctgatt gecttcattg ccggcatggce cgtcattgtg 780
gataaaccct ggttctatga catgaagaaa gtttgggagg gatatcccat acagagcact 840
atccctteee agtattggta ctacatgatt gaactttect tcectactggte cctgctcette 900
agcattgcct ctgatgtcaa gcgaaaggat ttcaaggaac agatcatcca ccatgtggcec 960
accatcattc tcatcagctt ttcctggttt gccaattaca tccgagectgg gactctaatce 1020
atggctectge atgactcttce cgattacctg ctggagtcag ccaagatgtt taactacgeg 1080
ggatggaaga acacctgcaa caacatcttc atcgtctteg ccattgtttt tatcatcacc 1140
cgactggtca tcctgccctt ctggatcctg cattgcacce tggtgtaccce actggagcete 1200
tatcctgcct tctttggeta ttacttctte aattccatga tgggagttet acagetgcetg 1260
catatcttect gggcctacct cattttgege atggcccaca agttcataac tggaaagctg 1320
gtagaagatg aacgcagtga ccgggaagaa acagagagct cagaggggga ggaggctgca 1380
gctgggggag gagcaaagag ccggccccta gccaatggec accccatcct caataacaac 1440
catcgtaaga atgactgaac cattattcca gctgcctcece agattaatgce ataaagccaa 1500
ggaactaccc cgctcecctge gctatagggt cactttaage tctggggaaa aaggagaaag 1560
tgagaggaga gttctctgca tcctcectee ttgcttgtca cccagttgece tttaaaccaa 1620
attctaacca gcctatccece aggtaggggg acgttggtta tattctgtta gagggggacyg 1680
gtcgtatttt cctecectacce cgccaagtca tectttetac tgettttgag geccteccte 1740
agctctetgt gggtaggggt tacaattcac attccttatt ctgagaattt ggccccaget 1800
gtttgccttt gactcecctga cctccagage cagggttgtg ccttattgtce ccatctgtgg 1860
gcctecattet gccaaagctg gaccaaggct aacctttcta agctccectaa cttgggcecag 1920
aaaccaaagc tgagctttta actttctcece tctatgacac aaatgaattg agggtaggag 1980
gagggtgcac ataaccctta ccctacctet gccaaaaagt gggggctgta ctggggactg 2040
ctcggatgat ctttecttagt gctacttett tcagectgtee ctgtagcgac aggtctaaga 2100
tctgactgee tcectectetn ctetggnect ncttnecccece ttnnccctcet tcetettcecage 2160
tnaggnctag cntggtttgg agtagnaatg gncaactaan ttctaatttt tatttattna 2220
aatatttggg gttttggttt taaagnccag aattacggct agcancctag catttcagca 2280
gagggaccat tttagaccaa aatgtactgt taatgggttt ttttttaaaa ttaaaagatt 2340
aaataaaaaa tattaaataa aaaaaaaaaa taagnnncag actattagga attgagaagg 2400
gggatcaact naaataaacg aagagagtct ttcttatgnm tgccttavma aaaaannncc 2460
nnacaaaaaa acgggggggdg ggccttacaa attttaaaaa aaaaaccccc ccccccccec 2520
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cccggaaccg aaaaaaaaaa aaaagcccca annnnnn

<210> SEQ ID NO

6

<211> LENGTH: 380

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Leu Gln Thr
1

Pro Val Asn Leu
20

Tyr Ala Lys Ala
35

Phe Leu Ile Val
50

Ala Ala Leu Leu
65

Asn Ala Thr Leu
Gln Val Glu Val
100

Gln Val Glu Arg
115

Leu Leu Lys Lys
130

Ile Ala Phe Ile
145

Tyr Asp Met Lys
Pro Ser Gln Tyr
180

Leu Leu Phe Ser
195

Gln Ile Ile His
210

Phe Ala Asn Tyr
225

Ser Ser Asp Tyr
Trp Lys Asn Thr
260

Ile Ile Thr Arg
275

Leu Val Tyr Pro
290

Phe Asn Ser Met
305

Tyr Leu Ile Leu
Glu Asp Glu Arg
340

Glu Ala Ala Ala
355

Homo sapiens

6

Leu

Thr

Ser

Arg

Asn

Glu

Glu

Trp

Phe

Ala

Lys

165

Trp

Ile

His

Ile

Leu

245

Cys

Leu

Leu

Met

Arg

325

Ser

Gly

Tyr

Trp

Asp

Tyr

Ile

His

Leu

Phe

Arg

Gly

150

Val

Tyr

Ala

Val

Arg

230

Leu

Asn

Val

Glu

Gly

310

Met

Asp

Gly

Asp

Ala

Leu

Phe

55

Lys

Phe

Leu

Arg

Glu

135

Met

Trp

Tyr

Ser

Ala

215

Ala

Glu

Asn

Ile

Leu

295

Val

Ala

Arg

Gly

Tyr

Asp

Tyr

40

Phe

Glu

Tyr

Ser

Arg

120

Ala

Ala

Glu

Met

Asp

200

Thr

Gly

Ser

Ile

Leu

280

Tyr

Leu

His

Glu

Ala
360

Phe

Leu

25

Ile

Glu

Lys

Leu

Arg

105

Arg

Ser

Val

Gly

Ile

185

Val

Ile

Thr

Ala

Phe

265

Pro

Pro

Gln

Lys

Glu

345

Lys

Trp

Glu

Thr

Leu

Thr

Thr

90

Gln

Arg

Trp

Ile

Tyr

170

Glu

Lys

Ile

Leu

Lys

250

Ile

Phe

Ala

Leu

Phe

330

Thr

Ser

Trp

Asp

Leu

Tyr

Arg

Ser

Ser

Asn

Arg

Val

155

Pro

Leu

Arg

Leu

Ile

235

Met

Val

Trp

Phe

Leu

315

Ile

Glu

Arg

Glu

Arg

Pro

Val

60

Leu

Gly

Gly

Gln

Phe

140

Asp

Ile

Ser

Lys

Ile

220

Met

Phe

Phe

Ile

Phe

300

His

Thr

Ser

Pro

Arg

Asp

Leu

45

Ala

Arg

Lys

Leu

Asp

125

Thr

Lys

Gln

Phe

Asp

205

Ser

Ala

Asn

Ala

Leu

285

Gly

Ile

Gly

Ser

Leu
365

Leu

Gly

Ala

Thr

Ala

Gln

Ser

110

Arg

Phe

Pro

Ser

Tyr

190

Phe

Phe

Leu

Tyr

Ile

270

His

Tyr

Phe

Lys

Glu

350

Ala

Trp

Arg

Leu

Pro

Pro

Pro

95

Gly

Pro

Tyr

Trp

Thr

175

Trp

Lys

Ser

His

Ala

255

Val

Cys

Tyr

Trp

Leu

335

Gly

Asn

Leu

Val

Leu

Leu

Pro

80

Lys

Arg

Ser

Leu

Phe

160

Ile

Ser

Glu

Trp

Asp

240

Gly

Phe

Thr

Phe

Ala

320

Val

Glu

Gly

2557
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His Pro Ile Leu Asn Asn Asn His Arg Lys Asn Asp

370 375 380
<210> SEQ ID NO 7
<211> LENGTH: 1861
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: 1249
<223> OTHER INFORMATION: n = A,T,C or G
<400> SEQUENCE: 7
aagcgggceve gagccgecge gegegegeceg cgcactgcag ccccaggecce cggeccccca 60
cccacgtcectg cgttgctgece cecgectggge cgggecccaa aggcaaggac aaagcagctg 120
tcagggaacc tccgccggag tcgaatttac gtgcagetgc cggcaaccac aggttccaag 180
atggtttgcg ggggcttecge gtgttccaag aactgecctgt gecgccctcaa cctgetttac 240
accttggtta gtctgctgct aattggaatt gctgegtggg gcattggett cgggctgatt 300
tccagtctce gagtggtcgg cgtggtcatt gcagtgggca tcttcttgtt cctgattget 360
ttagtgggtc tgattggagc tgtaaaacat catcaggtgt tgctattttt ttatatgatt 420
attctgttac ttgtatttat tgttcagttt tctgtatctt gecgcttgttt agccctgaac 480
caggagcaac agggtcagct tctggaggtt ggttggaaca atacggcaag tgctcgaaat 540
gacatccaga gaaatctaaa ctgctgtggg ttccgaagtg ttaacccaaa tgacacctgt 600
ctggctagcet gtgttaaaag tgaccactceg tgctcgecat gtgctccaat cataggagaa 660
tatgctggag aggttttgag atttgttggt ggcattggec tgttcttcag ttttacagag 720
atcctgggtg tttggctgac ctacagatac aggaaccaga aagacccccg cgcgaatcct 780
agtgcattcc tttgatgaga aaacaaggaa gatttccttt cgtattatga tcttgttcac 840
tttctgtaat tttctgttaa gctccatttg ccagtttaag gaaggaaaca ctatctggaa 900
aagtacctta ttgatagtgg aattatatat ttttactcta tgtttctcta catgtttttt 960
tctttecegtt gctgaaaaat atttgaaact tgtggtctcect gaagectecggt ggcacctgga 1020
atttactgta ttcattgtcg ggcactgtcc actgtggcct ttcttagcat ttttacctge 1080
agaaaaactt tgtatggtac cactgtgttg gttatatggt gaatctgaac gtacatctca 1140
ctggtataat tatatgtagc actgtgctgt gtagatagtt cctactggaa aaagagtgga 1200
aatttattaa aatcagaaag tatgagatcc tgttatgtta agggaaatnc caaattccca 1260
attttttttg gtctttttag gaaagatgtg ttgtggtaaa aagtgttagt ataaaaatga 1320
taatttactt gtagtctttt atgattacac caatgtattc tagaaatagt tatgtcttag 1380
gaaattgtgg tttaattttt gacttttaca ggtaagtgca aaggaaaagt ggtttcatga 1440
aatgttctaa tgtataataa catttacctt cagcctccat ccagaatgga acggagtttt 1500
gagtaatcca gggaagtata tctatatgat cttgatattg ttttataata atttgaagtc 1560
taaaagactg catttttaaa caagttagta ttaatgcgtt ggcccacgta gcaaaaagat 1620
atttgattat cttaaaaatt gttaaatacc gttttcatga aakttctcag tattgtaaca 1680
gcaacttgtc aaacctaagc gatatttgaa tatgatctcc cataatttga aattgaaatc 1740
gtattgtgtg gctctgtata ttctgttaaa aaattaaagg acagaaacct ttctttgtgt 1800
atgcatgttt gaattaaaag aaagtaatgg aagaattgww mrawraaaaa aaaaaaaaaa 1860

a

1861
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<210>
<211>
<212>
<213>
<400>

Met Va

1

Asn Le

Trp G1

Val I1

50

Ile G1

Ile Le

Leu Al

Asn As

Cys G1
13

SEQ ID NO 8

LENGTH: 204

TYPE: PRT

ORGANISM: Homo sapiens

SEQUENCE: 8

1 Cys Gly Gly Phe Ala Cys Ser Lys Asn
u Leu Tyr Thr Leu Val Ser Leu Leu Leu

20 25

Yy Ile Gly Phe Gly Leu Ile Ser Ser Leu
35 40

e Ala Val Gly Ile Phe Leu Phe Leu Ile
55

y Ala Val Lys His His Gln Val Leu Leu
70 75

u Leu Leu Val Phe Ile Val Gln Phe Ser
a Leu Asn Gln Glu Gln Gln Gly Gln Leu
100 105

n Thr Ala Ser Ala Arg Asn Asp Ile Gln
115 120

Yy Phe Arg Ser Val Asn Pro Asn Asp Thr
o} 135

Val Lys Ser Asp His Ser Cys Ser Pro Cys Ala

145

Tyr Al

Ser Ph

Gln Ly

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<400>
ccgaaa
gtgaaa
aggaag
tttect
gagatg
aagaag
aacatc
gtctee
aggact

geetee

atttca

150 155

a Gly Glu Val Leu Arg Phe Val Gly Gly
165 170

e Thr Glu Ile Leu Gly Val Trp Leu Thr
180 185

s Asp Pro Arg Ala Asn Pro Ser Ala Phe
195 200

SEQ ID NO 9

LENGTH: 3579

TYPE: DNA

ORGANISM: Homo sapiens

FEATURE :

NAME/KEY: misc_feature

LOCATION: 3350, 3546

OTHER INFORMATION: n = A,T,C or G
SEQUENCE: 9

aaat cttagtgtct gcaaaacagg tgggtttaag
ttaa tgagctactc aagtttctgt ctttggtcat
aagt ctttgcagag gaaattgaat gctgtctgat
ggat tgaagcctga cttttaaaaa aggtttcaat
caaa agaaccttca aaataaagca aaggacttga
agga tgtcatttag gtgaagggcc atgctggata
ctac tcaaggcate ttcactgetg tacatccttt
ctgt ggattaagga gatgtgcagt atttaaagtg
gagt ggggaaagct ttttgtgeat getgetgget

atca gctgcactet ggggaagagg aggctgectt

tgtt cctgtcageca cagaggagcet aaatggectg

Cys Leu Cys Ala Leu
15

Ile Gly Ile Ala Ala
Arg Val Val Gly Val
45

Ala Leu Val Gly Leu
60

Phe Phe Tyr Met Ile

Val Ser Cys Ala Cys

Leu Glu Val Gly Trp

110

Arg Asn Leu Asn Cys
125

Cys Leu Ala Ser Cys
140

Pro Ile Ile Gly Glu
160

Ile Gly Leu Phe Phe
175

Tyr Arg Tyr Arg Asn
190

Leu

atttattgat attagggaaa
cactgagagt ctatttccat
gctacaattc atatggatcc
aaattgctta tacctatgaa
agaaagagaa ggaagacatg
aggagctgge tgectetgtg
tgaaatccca gagatcttea
gcttecaggaa ggcatggaag
acctccageg getgecteca

ctacctececa geatctetgg

tagaggctga aggtctgagyg

60

120

180

240

300

360

420

480

540

600

660
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ctcctaaagc tggaagaaaa ggctgggcca gtcaggccaa gcaagaacac WrWrywwsty 720
gcctgaagtg ccttccatgg ttaaaggggg cctaaagcag gccacaaagg gccatgaagg 780
aatggttaat atgtaacaga ctgaagggga agaaagccag tgaagatgaa gacttgccca 840
tcttecttga agtcagtaag gectgcctca ggtgectagg atgtaattge tetgetgett 900
ctcatgggga ggagtggccce tcatgacctt gtttacctgg aagagtgtgg gatgaatgcec 960
tcectectatg gggactcecgeca agtgctttag caaaaggata aattgctaat tgtggcattt 1020
cgtggatcag caggattatt tctccttgct aaagaggatt ttgttggtcce tgaattctga 1080
ggaggtggga ctaggaatgg gctccatgag cctgtgtatg actcagggaa tattaggact 1140
ttggcacagc ctcatgggtt gggagtaagt cttggctctt cecctagectg aatgacagac 1200
atcagatcat tctggtgctt tgtccatgaa gatgtagatt ctgagcccac ccaactaatc 1260
ttttcacttg agcacagaaa cagccccggg aatcggacag acccgtgtet ttcaggtttg 1320
cttcacagag ccccaggggt tgacaatagg tgccttggag actgcctgca tggggatttt 1380
taaaaagctt tctttgttaa aggtttgtaa accactcctc tgagcctgtt ttcattttat 1440
agattattca gggaactgaa ctgcacagag atccagaaag tgggtagtgc aggctgtagt 1500
gctgataact actgtactac ttggatcttt gtgctcccaa ataccaaatg gaagaggatc 1560
tctgagagtc ctttgcaaag atcttgtagg gactttaggc tggggccttc ggaaaattcce 1620
agaggattcc aatggagatt ttgagggact gactcagaag aacaaagaga atgataatgg 1680
tgatgtccet getttttaca acagatcatg ttcetgatata tatgcaaatc tgtgtaaagt 1740
aaaccctacc taaaatgtac tggggaccca agatggactg cctgtattge ttccaggata 1800
aagtccaatt tctagctctg gtttttataa ccttgcttca gctcaccttt tceccgtcatca 1860
tcecectecat ctectecteee acgctgggaa atggatgget gcactatact gtgtgatgtt 1920
attgctatgt tcatgccatc ccctctgect ggaatgcect tcectgcatgaa tgcectgtgaa 1980
atgttgttge tcctttgtat ggcctggett ccgtggttgg caggaatctce ttetttegtg 2040
gtattcctgt catctttgtg catcacagtc agctttgtat tcctagettg taagctactt 2100
gaggataggg gcatgtctga atctatttaa tctcttgcac ctgtttggca aattgatgtt 2160
ttaagtattt aaataactaa agctctctct acagtacata ctcacttttg atttatgaat 2220
tggcaaaatt caactttttt ccttgaatat tcttaaagtg agatgaattc caaaggagag 2280
tgttctgtgt gtggecttceca ttgagtggtt ttetgttacce agaaagectct tggtggectt 2340
cctettecct ggtgtcaagyg ttgactgtta taggaaatgg gaggggagag ggccgtttet 2400
gccacgcatt gtcctaggtt cttaacatta tttaatcctt ataatgcaat gttatcctca 2460
ttttacagat gaaacctgag accaaagaac atgtaacaca taaagtacat tgcagagtta 2520
ggatgtgaac ccaactctga ttctaaacct aatgctctca ctctttcatt cagaggttca 2580
gtcagttctt tgtaggctgt agatccagag aagctgccgt agccaacaat aaagttgtta 2640
gtttttaaaa catctatgtg gtaagttggt ctggcactta aaaatgtatt gtttcccagg 2700
cacggtggtt cacacctgta atcccagcat tttgggaggc cgaggcaggc ggatcattag 2760
gtcaaaagat tgagaccatc ctgaccaaca tggtgaaacc ccgtctctac taaaagttac 2820
aaaaattagc tgggtgtggt ggcgcatgcce tctagtccca gctacctggg aggctgagge 2880
aggagaattg cttgaaccca ggaggcagag gttgcagtga gccaagatca tgctactgceca 2940
ctacagcctg gcaacaaagc gagactctgt ctaaaatata tatatatata tatatatata 3000
tatatattgt ttactactca ccacagatct gcaggagttc actgatctct aggatctgece 3060
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-continued

ttaact
agagge
cttagg
aagtat
aaagaa
aggagc
gccatt
tgattt
tttggn
<210>
<211>
<212>
<213>
<400>

Met As
1

Ser Pr

Leu Le

Phe Va

50

Leu Al

65

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<400>
tegacce
tctect
ateget
tgcggy
ctggaa
getggg
gtectge
cctegyg
caccca
ttectte
tttttete
acagat

tcaacc

ctatca

ccaa cttacatgtt ttggtcacta ttacaaactg

tagg gctaggacac agaccagtgt ttcccatgtg

aaat gtatgttttt tgaatccata atccctagaa

tgta attattctgt gaatagtaac acttaccatt

tcca acttcatcaa atattaacgt accgagttga

atag cagagagaaa cggtcaccat ctcattagcc

acat ctgtatatct ggccatatca gctgctaatg

gata aacaacctac catactttat acaaatctta

aagc aaaataaaaa aaaaaamaaa aaaaaaaag

SEQ ID NO 10
LENGTH: 79
TYPE: PRT

ORGANISM: Homo sapiens

SEQUENCE: 10

p Gly Cys Thr Ile Leu Cys Asp Val Ile

Pro Met Pro Phe Met Asn

20

o Leu Gly Cys

25

Met Ala Leu Pro Leu

40

u Leu
35

Cys Trp Trp

1 Val Phe Ser Leu Ile Thr

55

Leu Ser

cys

Glu Met

75

Leu
70

a Cys Lys Leu Asp Arg Gly

SEQ ID NO 11

LENGTH: 1076

TYPE: DNA

ORGANISM: Homo sapiens

FEATURE:

NAME/KEY: misc_feature

LOCATION: 708, 977, 1003, 1028, 1036
OTHER INFORMATION: n = A, T,C or G

SEQUENCE: 11

acgc gtccggtgec catctatcag caggetccgg

ccaa ggtctagtga cggagceecge gegeggegec

ttte ttgtgctace tgetgetett cacttgcagt

taag gatgcaggta agaaaaagtg ctcggagagce

ggce ctgaccttea tggecgtegg aggaggactc

ctte aceggegecg geatcgegge caacteggtg

gatc ctgaatgggg gcggegtgec cgccgggggy

ggct ggtggcagca gegtegteat aggtaatatt

caag tatctecgata gtgaggagga tgaggagtag

ctte ttggectaac tcttccagtt aggatctaga

tttt ttgagatggg ttctcactat attgtccagg

gcga acatagtaca ctgcagecte caactcctag

tcee aagtaggatt acaagcatge gecgacgatg

ctet ceccaacaac ctagatgtga aaacagaata

tcatcccaga atgatgetge

ggaattcecct cccagtattt

aaatcagttg aggaaatgag

atggagacat cactagtttg

aggctacaan gaactgagac

ctatttttgg ttgttgtgat

gtgagttctt gcaaacaaaa

tggtgttceg agaaataaac

Ala Met Phe Met Pro

Ala Cys Glu Met Leu

Ala Gly Ile Ser Ser

45

Val
60

Ser Phe Val Phe

Ser Glu Ser Ile

gctgaagatt gcttctette

accatgegge agaaggeggt
ggggtggagg caggtgagaa
tcggacageg getecegggtt
gcagtegeeg ggetgecage
gctgectege tgatgagetg
ctagtggcca cgcetgcagag
ggtgecctga tgggctacge
ccagcagete ccagaaccte
actttgcectt ttttttttet
ctagagtgca gtggctatte
ccteaggnga tectectgte

ccecagaatece agaactttgt

aacttcacce agaaaacaaa

3120

3180

3240

3300

3360

3420

3480

3540

3579

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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aaaaaa
tgaacc
atggtt
tgcatt
<210>
<211>
<212>
<213>

<400>

Met Ar
1

Thr Cys

Lys Ly
Ala Le
50

Pro Al

Ala Se

Ala G1

Ser Va

Lys
13

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<400>
tcacca
aggcgce
cagacg
agccgg
tgctge
agcaaa
aaggge
cacctg
getttyg
gcataa

taagag

ggtatt

aaaa aagggcggec gctagactag

tgaa acataaaatg aatgcaattg

acaa ataaagncaa ttagcatcac

cnta gttggngggt ttggtccaaa

SEQ ID NO 12

LENGTH: 138

TYPE: PRT

ORGANISM: Homo sapiens

SEQUENCE: 12

g Gln Lys Ala Val Ser Leu

Ser Gly Val
20

Glu Ala Gly
s Lys Cys Ser Glu Ser Ser
35 40

u Thr Phe Met Ala Val Gly

a Leu Gly Phe Thr Gly Ala

70

Ser
85

r Leu Met Trp Ser Ala

Yy Gly Leu Val Ala Thr Leu
100

1 Val
115

Ile Gly Asn Ile Gly
120

Tyr Leu Asp Ser Glu Glu Asp

0 135

SEQ ID NO 13

LENGTH: 1352

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: 1139, 1140,
1212, 1214, 1252, 1311
OTHER INFORMATION: n = A, T

1150

SEQUENCE: 13

cgeg teeggaaget cegggtgteg

gcgg gtgaaaggeg cattgatgea

ctga ccacgttect ctecteggte

gagce catgegacce cagggcecceg

tecet getgetgeag ctgeccgege
agge gcagctecgg cagagggagyg
cagce aggagtgect ggtcgagacg
ggat cccaggtcgg gatggattca
agga gtcctggaca cccaactaca
atct tgggaaaatt geggagtgta

tttt gttcagtggc tcacttegge

tcac attcaatgga gctgaatgtt

tctagagaaa
ttgttgttaa
aaatttcaca

actcatcaaa

Phe Leu Cys
10

Glu Asn Ala
25

Asp Ser Gly
Gly Gly Leu

Ile Ala
75

Gly
Ile Leu Asn
90

Gln Ser Leu
105

Ala Leu Met

Glu Glu

, 1155,

,C or G

€g9999c999
gectgeggeyg
tcectecgect
cecgectecee
cgtegagege
tggtggacct
ggageeetygg
aaggagaaaa
agcagtgtte
catttacaaa
taaaatgcag

caggacctet

1166,

aaacctceca caccteecec
cttgtttatt gcagcttata
aanaaaggca tttttttcac

tggtatcttt atcatg

Tyr Leu Leu Leu Phe
15

Gly Lys Asp Ala Gly
30

Ser Gly Phe Trp Lys

Ala Val Ala Gly Leu
60

Ala Asn Ser Val Ala

Gly Gly Gly Val Pro

95

Gly Ala Gly Gly Ser
110

Gly Tyr Ala Thr His

125

1171, 1181, 1186,

aggaattaag ggagggagag
gecteggage gcggeggage
ccageteege getgecegge
gcageggete cgeggectee
ctectgagate cccaagggga
gtataatgga atgtgcttac
ggccaatgge attccgggta
gggggaatgt ctgagggaaa
atggagttca ttgaattatg
gatgegttca aatagtgete
aaatgcatge tgtcagegtt

tceccattgaa getataattt

900

960

1020

1076

1189,

60

120

180

240

300

360

420

480

540

600

660

720
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atttggacca aggaagccct gaaatgaatt caacaattaa tattcatcgc acttcttcetg 780
tggaaggact ttgtgaagga attggtgctg gattagtgga tgttgctatc tgggttggca 840
cttgttcaga ttacccaaaa ggagatgctt ctactggatg gaattcagtt tctcgcatca 900
ttattgaaga actaccaaaa taaatgcttt aattttcatt tgctacctct ttttttatta 960
tgccttggaa tggttcactt aaatgacatt ttaaataagt ttatgtatac atctgaatga 1020
aaagcaaagc taaatatgtt tacagaccaa agtgtgattt ccccctgttt ttaaatctag 1080
cattattcat tttgcttcaa tcaaaagtgg tttcaatatt ttttttagtt ggttagaann 1140
ctttcttcan agtcencatte tcectcanccta naatttggaa nattgntgng gtecttttgtt 1200
ttttctctta gnanagcatt tttaaaaaaa tataaaagct accaatcttt gnacaatttg 1260
taaatgttaa gaattttttt tatatctgtt aaataaaaat tatttccacc naaaaaaaaa 1320
aaaaaaaaaa aaaaaaaaaa gggcggccgce ta 1352

<210> SEQ I
<211> LENGT!
<212> TYPE:

<213> ORGANISM: Homo sapiens

D NO 14
H: 243
PRT

<400> SEQUENCE: 14

Met Arg Pro
1

Leu Leu Leu
Ile Pro Lys
35

Asp Leu Tyr
50

Arg Asp Gly
65

Pro Gly Arg

Ser Phe Glu

Ser Leu Asn

115

Thr Lys Met
130

Leu Arg Leu
145

Phe Asn Gly

Tyr Leu Asp

Arg Thr Ser

195

Val Asp Val
210

Asp Ala Ser
225

Leu Pro Lys

<210> SEQ I

Gln Gly Pro
Leu Leu Leu
20

Gly Lys Gln

Asn Gly Met

Ser Pro Gly

70

Asp Gly Phe
85

Glu Ser Trp
100

Tyr Gly Ile

Arg Ser Asn

Lys Cys Arg

150

Ala Glu Cys
165

Gln Gly Ser
180

Ser Val Glu
Ala Ile Trp
Thr Gly Trp

230

D NO 15

Ala

Gln

Lys

Cys

55

Ala

Lys

Thr

Asn

Ser

135

Asn

Ser

Pro

Gly

Val

215

Asn

Ala

Leu

Ala

Leu

Asn

Gly

Pro

Leu

120

Ala

Ala

Gly

Glu

Leu

200

Gly

Ser

Ser Pro Gln
10

Pro Ala Pro
25

Gln Leu Arg

Gln Gly Pro

Gly Ile Pro

75

Glu Lys Gly
90

Asn Tyr Lys
105

Gly Lys Ile

Leu Arg Val

Cys Cys Gln
155

Pro Leu Pro
170

Met Asn Ser
185

Cys Glu Gly

Thr Cys Ser

Val Ser Arg
235

Arg Leu Arg

Ser Ser Ala

Gln Arg Glu

Ala Gly Vval
60

Gly Thr Pro

Glu Cys Leu

Gln Cys Ser

110

Ala Glu Cys
125

Leu Phe Ser
140

Arg Trp Tyr

Ile Glu Ala

Thr Ile Asn

190

Ile Gly Ala
205

Asp Tyr Pro
220

Ile Ile Ile

Gly Leu
15

Ser Glu

Val Val

Pro Gly

Gly Ile

80

Arg Glu
95

Trp Ser

Thr Phe

Gly Ser

Phe Thr

160

Ile Ile

175

Ile His

Gly Leu

Lys Gly

Glu Glu
240
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<211> LENGTH: 2142
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 15
ggagtcgacc cacgcgtccg ccccggggga cccgecgecce agctcccgag ggtgcggeag 60
cctetggcca ctcageeggg gccgagaggg agctgecggg cggggaggcyg ccgcaggcac 120
ccggegggea gggcggggca gggcaagacg gccgectceg caagtgccac cceggeccace 180
cgggectete ccttetgecy srgregtcag cggacsggge getcgeggge cggggetgta 240
tggggctcce gegegggteg ttettetgge tgetgetect getcacgget gectgetegg 300
ggctecctett tgcectgtac tteteggegyg tgcagcggta cccggggeca geggccggag 360
ccagggacac cacatcattt gaagcattct ttcaatccaa ggcatcgaat tcttggacag 420
gaaagggcca ggcctgccga cacctgcette acctggccat tcagcggcac ccccacttec 480
gtggcctgtt caatctctcc attccagtge tgetgtgggg ggacctecttce accccagege 540
tctgggaccg cctgagccaa cacaaagccce cgtatggctg gegggggcetce tctcaccaag 600
tcatcgecte caccctgage cttctgaacg gctcagagag tgccaagetg tttgecccge 660
ccagggacac ccctccaaag tgtatccggt gtgcegtggt gggcaacgga ggcattctga 720
atgggtccceg ccagggtccce aacatcgatg cccatgacta tgtattcaga ctcaatggag 780
ctgtgatcaa aggcttcgag cgcgatgtgg gcaccaagac ttecttctat ggtttcactg 840
tgaacacgat gaagaactcc ctcgtctcct actggaatct gggcttcacce tccgtgccac 900
aaggacagga cctgcagtat atcttcatcc cctcagacat ccgcgactat gtgatgctga 960
gatcggccat tctgggegtg cctgtcectg agggectaga taaaggggac aggccgcacg 1020
cctattttgg accagaagcc tctgccagta aattcaagct gctacatccg gacttcatca 1080
gctacctgac agaaaggttc ttgaaatcaa agttgattaa cacacatttt ggagacctat 1140
atatgcctag taccggggct ctcatgctge tgacagcttt gcatacctgt gaccaggtca 1200
gtgcctatgg attcatcaca agcaactact ggaaattttc cgaccactat ttcgaacgaa 1260
aaatgaagcc attgatattt tatgcaaacc acgatctgtc cctggaagct gccctgtgga 1320
gggacctgeca caaggccgge atccttcage tgtaccageg ctgaccccaa tgcactgage 1380
cctttgette ttcaagagtt gcggcectgat cctcectcaagt ggccaaaagce ttttttaact 1440
tttcaatctt caccttcecet tgccaacaga gggcactggg gtgaattcaa gattttcatce 1500
gaggtctgtt caatatagga caccccagct tgteccttgge tcatccaaga actcttetgt 1560
atctaaaaca atacatctca atcttggcca agggaaaacg gactgctttg ctggattggce 1620
actgagcaac tttaggaaat gtcggtggag tgttcagcaa gatcagacag cagtccaggt 1680
caaaggcaaa cacacacgct ccagcccaaa tcctcecctggt ggcacatcct accccagatg 1740
ctaaagtgat tcaaggactc caggacacct cttaagagcc tttctaagaa catgataggce 1800
ttacttctge tccataataa agtgggagaa aaaagccaga atataaaact taaractaga 1860
taactgcgya satgatggac catttttttt ttttggctgg gtagagaaat catataaaac 1920
gcaggctgtt tagcatggag atgactctca gaacactggr agggtctggce acttgatggg 1980
ggttagttgce ttggcagcct gecctgaagtc ccattagaga tgtatcaccce ccttgtcacce 2040
aacaggatga tgtccccagg taataaacct tcatcctcat aaaaaaaaaa aaaaaaaaaa 2100
aaaaaaaaaa aaaaaaaaaa aagggcggcc gctagactag tc 2142

<210> SEQ ID NO 16
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98

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

Met Gly Leu Pro

1

Ala Ala

Arg Tyr

Ala Phe

50

Ala Cys
65

Arg Gly

Phe Thr

Gly Trp

Leu Asn
130

Pro Pro
145

Asn Gly

Arg Leu

Lys Thr

Val Ser

210

Leu Gln
225

Arg Ser

Asp Arg

Lys Leu

Lys Ser

290

Thr Gly
305

Ser Ala
Tyr Phe

Leu Ser

Leu Gln
370

Cys

Pro

35

Phe

Arg

Leu

Pro

Arg

115

Gly

Lys

Ser

Asn

Ser

195

Tyr

Tyr

Ala

Pro

Leu

275

Lys

Ala

Tyr

Glu

Leu

355

Leu

Ser

20

Gly

Gln

His

Phe

Ala

100

Gly

Ser

Cys

Arg

Gly

180

Phe

Trp

Ile

Ile

His

260

His

Leu

Leu

Gly

Arg

340

Glu

Tyr

<210> SEQ ID NO

374

16

Arg

Gly

Pro

Ser

Leu

Asn

85

Leu

Leu

Glu

Ile

Gln

165

Ala

Tyr

Asn

Phe

Leu

245

Ala

Pro

Ile

Met

Phe

325

Lys

Ala

Gln

17

Gly

Leu

Ala

Lys

Leu

Leu

Trp

Ser

Ser

Arg

150

Gly

Val

Gly

Leu

Ile

230

Gly

Tyr

Asp

Asn

Leu

310

Ile

Met

Ala

Arg

Ser

Leu

Ala

Ala

55

His

Ser

Asp

His

Ala

135

Cys

Pro

Ile

Phe

Gly

215

Pro

Val

Phe

Phe

Thr

295

Leu

Thr

Lys

Leu

Phe

Phe

Gly

40

Ser

Leu

Ile

Arg

Gln

120

Lys

Ala

Asn

Lys

Thr

200

Phe

Ser

Pro

Gly

Ile

280

His

Thr

Ser

Pro

Trp
360

Phe

Ala

25

Ala

Asn

Ala

Pro

Leu

105

Val

Leu

Val

Ile

Gly

185

Val

Thr

Asp

Val

Pro

265

Ser

Phe

Ala

Asn

Leu

345

Arg

Trp

10

Leu

Arg

Ser

Ile

Val

90

Ser

Ile

Phe

Val

Asp

170

Phe

Asn

Ser

Ile

Pro

250

Glu

Tyr

Gly

Leu

Tyr

330

Ile

Asp

Leu

Tyr

Asp

Trp

Gln

75

Leu

Gln

Ala

Ala

Gly

155

Ala

Glu

Thr

Val

Arg

235

Glu

Ala

Leu

Asp

His

315

Trp

Phe

Leu

Leu

Phe

Thr

Thr

60

Arg

Leu

His

Ser

Pro

140

Asn

His

Arg

Met

Pro

220

Asp

Gly

Ser

Thr

Leu

300

Thr

Lys

Tyr

His

Leu

Ser

Thr

45

Gly

His

Trp

Lys

Thr

125

Pro

Gly

Asp

Asp

Lys

205

Gln

Tyr

Leu

Ala

Glu

285

Tyr

Cys

Phe

Ala

Lys
365

Leu

Ala

30

Ser

Lys

Pro

Gly

Ala

110

Leu

Gly

Tyr

Val

190

Asn

Gly

Val

Asp

Ser

270

Arg

Met

Asp

Ser

Asn

350

Ala

Leu

15

Val

Phe

Gly

His

Asp

95

Pro

Ser

Asp

Ile

Val

175

Gly

Ser

Gln

Met

Lys

255

Lys

Phe

Pro

Gln

Asp

335

His

Gly

Thr

Gln

Glu

Gln

Phe

80

Leu

Tyr

Leu

Thr

Leu

160

Phe

Thr

Leu

Asp

Leu

240

Gly

Phe

Leu

Ser

Val

320

His

Asp

Ile
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<211> LENGTH: 1707
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 17
tacttaggga gtcgaccacg cgtccgacta gttctagate gegggcaaag atggceggegyg 60
ccaggtgttyg gaggectttyg ctacgeggte cgaggettte attgcacacce geggctaatg 120
cecgecgecac ggctacagaa acgacctgec aagacgtcge ggcgacccece gtcecgegeggt 180
accecgecgat tgtggectec atgacagceg acagcaaage tgcacggcetg cggcggateg 240
agcgctggea ggcgacggtg cacgctgcegg agtcggtaga cgagaagctg cgaatcctca 300
ccaagatgca gtttatgaag tacatggttt accegcagac cttegegetg aatgccgace 360
gctggtacca gtacttcace aagaccgtgt tectgteggg tetgecgeeg ceeccagegg 420
agcccgagee cgagcccgaa cccgaacctg aacctgceget ggacctegeg gegetgegtyg 480
cggtcgectyg cgactgectyg ctgcaggage acttctacct geggegecagg cggegegtge 540
accgttacga ggagagcgag gtcatatctt tgeccttect ggatcagetg gtgtcaacce 600
tegtgggect cctcagecca cacaacccgg cectggecege tgecgeecte gattatagat 660
gceccagttea tttttactgg gtgegtggtg aagaaattat tcctegtggt catcgaagag 720
gtcgaattga tgacttgcga taccagatag atgataaacc aaacaaccag attcgaatat 780
ccaagcaact cgcagagttt gtgccattgg attattctgt tcctatagaa atccccacta 840
taaaatgtaa accagacaaa cttccattat tcaaacggca gtatgaaaac cacatatttg 900
ttggctcaaa aactgcagat ccttgetgtt acggtcacac ccagtttecat ctgttacctg 960

acaaattaag aagggaaagg cttttgagac aaaactgtgc tgatcagata gaagttgttt 1020
ttagagctaa tgctattgca agcctttttg cttggactgg agcacaagct atgtatcaag 1080
gattctggag tgaagcagat gttactcgac cttttgtctce ccaggctgtg atcacagatg 1140
gaaaatactt ttcctttttc tgctaccage taaatacttt ggcactgact acacaagctg 1200
atcaaaataa ccctcgtaaa aatatatgtt ggggtacaca aagtaagcct ctttatgaaa 1260
caattgagga taatgatgtg aaaggtttta atgatgatgt tctacttcag atagttcact 1320
ttctactgaa tagaccaaaa gaagaaaaat cacagctgtt ggaaaactga aaaagcatat 1380
ttgattgaga actgtgggaa tatttaaatt ttactgaagg aacaataatg atgagatttg 1440
taactgtcaa ctattaaata cattgatttt tgagacaaat aaaaaaaatg tcaacctgtt 1500
attagatctc ttactctgct caaattcatc actgaaagat ttaattttag ttaccttttg 1560
ttgatttaaa aataattgca tttgtatatt gctaactgat aagacaaatt gagttattga 1620
gctattaaat gcacatttta atataaatgc agaaatccca aataaaatgc taacatactg 1680
aattcagtaa ttaaaagaac ccactgc 1707
<210> SEQ ID NO 18

<211> LENGTH: 439

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

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

Ser Leu His Thr Ala Ala Asn Ala Ala Ala Thr Ala Thr Glu Thr Thr
20 25 30

Cys Gln Asp Val Ala Ala Thr Pro Val Ala Arg Tyr Pro Pro Ile Val
35 40 45
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Ala

Arg

Arg

Thr

Val

Pro

Val

145

Arg

Leu

Pro

Tyr

Arg

225

Ile

Val

Leu

Ala

Lys

305

Glu

Gly

Arg

Phe

Gln

385

Leu

Val

Lys

Ser

50

Trp

Ile

Phe

Phe

Glu

130

Ala

Arg

Asp

Ala

Trp

210

Ile

Arg

Pro

Phe

Asp

290

Leu

Val

Ala

Pro

Phe

370

Asn

Tyr

Leu

Ser

Met

Gln

Leu

Ala

Leu

115

Pro

Cys

Val

Gln

Leu

195

Val

Asp

Ile

Ile

Lys

275

Pro

Arg

Val

Gln

Phe

355

Cys

Asn

Glu

Leu

Gln
435

Thr

Ala

Thr

Leu

100

Ser

Glu

Asp

His

Leu

180

Ala

Arg

Asp

Ser

Glu

260

Arg

Cys

Arg

Phe

Ala

340

Val

Tyr

Pro

Thr

Gln

420

Leu

Ala

Thr

Lys

85

Asn

Gly

Pro

Cys

Arg

165

Val

Ala

Gly

Leu

Lys

245

Ile

Gln

Cys

Glu

Arg

325

Met

Ser

Gln

Arg

Ile

405

Ile

Leu

<210> SEQ ID NO 19

<211> LENGTH:

<212> TYPE: DNA

2844

Asp

Val

70

Met

Ala

Leu

Glu

Leu

150

Tyr

Ser

Ala

Glu

Arg

230

Gln

Pro

Tyr

Tyr

Arg

310

Ala

Tyr

Gln

Leu

Lys

390

Glu

Val

Glu

Ser

55

His

Gln

Asp

Pro

Pro

135

Leu

Glu

Thr

Ala

Glu

215

Tyr

Leu

Thr

Glu

Gly

295

Leu

Asn

Gln

Ala

Asn

375

Asn

Asp

His

Asn

Lys

Ala

Phe

Arg

Pro

120

Ala

Gln

Glu

Leu

Leu

200

Ile

Gln

Ala

Ile

Asn

280

His

Leu

Ala

Gly

Val

360

Thr

Ile

Asn

Phe

Ala

Ala

Met

Trp

105

Pro

Leu

Glu

Ser

Val

185

Asp

Ile

Ile

Glu

Lys

265

His

Thr

Arg

Ile

Phe

345

Ile

Leu

Cys

Asp

Leu
425

Ala

Glu

Lys

90

Tyr

Pro

Asp

His

Glu

170

Gly

Tyr

Pro

Asp

Phe

250

Cys

Ile

Gln

Gln

Ala

330

Trp

Thr

Ala

Trp

Val

410

Leu

Arg

Ser

75

Tyr

Gln

Ala

Leu

Phe

155

Val

Leu

Arg

Arg

Asp

235

Val

Lys

Phe

Phe

Asn

315

Ser

Ser

Asp

Leu

Gly

395

Lys

Asn

Leu

60

Val

Met

Tyr

Glu

Ala

140

Tyr

Ile

Leu

Cys

Gly

220

Lys

Pro

Pro

Val

His

300

Cys

Leu

Glu

Gly

Thr

380

Thr

Gly

Arg

Arg Arg Ile

Asp

Val

Phe

Pro

125

Ala

Leu

Ser

Ser

Pro

205

His

Pro

Leu

Asp

Gly

285

Leu

Ala

Phe

Ala

Lys

365

Thr

Gln

Phe

Pro

Glu

Tyr

Thr

110

Glu

Leu

Arg

Leu

Pro

190

Val

Asn

Asp

Lys

270

Ser

Leu

Asp

Ala

Asp

350

Tyr

Gln

Ser

Asn

Lys
430

Lys

Pro

95

Lys

Pro

Arg

Arg

Pro

175

His

His

Arg

Asn

Tyr

255

Leu

Lys

Pro

Gln

Trp

335

Val

Phe

Ala

Lys

Asp

415

Glu

Glu

Leu

80

Gln

Thr

Glu

Ala

Arg

160

Phe

Asn

Phe

Gly

Gln

240

Ser

Pro

Thr

Asp

Ile

320

Thr

Thr

Ser

Asp

Pro

400

Asp

Glu
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<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: 767, 2839, 2842
<223> OTHER INFORMATION: n = A,T,C or G
<400> SEQUENCE: 19
cgacccacge cgtcegggeg geggegteeg caggagceceg ggaggcggag gegggaggceyg 60

geggeggege gcoggagacge agcagcggca gceggcagcat gteggecgge ggagegtcag 120

tccegeecgee cccgaaccee gecgtgtect tccegeegee cegggtcace ctgeccgecyg 180
geececgacat cctgeggace tactcegggeg ccttegtetg cctggagatt ctgttegggyg 240
gtcttgtctg gattttggtt gectcctcecca atgttcctet acctctacta caaggatggy 300
tcatgtttgt gtccgtgaca gegtttttet tttegetect ctttcectggge atgttectet 360
ctggcatggt ggctcaaatt gatgctaact ggaacttcct ggattttgec taccatttta 420
cagtatttgt cttctatttt ggagcctttt tattggaagc agcagccaca tccctgcatg 480
atttgcattg caatacaacc ataaccgggc agccactcct gagtgataac cagtataaca 540
taaacgtagc agcctcaatt tttgccttta tgacgacagc ttgttatggt tgcagtttgg 600
gtctggettt acgaagatgg cgaccgtaac actccttaga aactggcagt cgtatgttag 660
tttcacttgt ctactttata tgtctgatca atttggatac cattttgtcc agatgcaaaa 720
acattccaaa agtaatgtgt ttagtagaga gagactctaa gctcaangtt ctggtttatt 780
tcatggatgg aatgttaatt ttattatgat attaaagaaa tggcctttta ttttacatct 840
ctceectttt tcecectttece ccetttatttt cctectttte tttcectgaaag tttectttta 900
tgtccataaa atacaaatat attgttcata aaaaattagt atcccttttg tttggttget 960

gagtcacctg aaccttaatt ttaattggta attacagccc ctaaaaaaaa cacatttcaa 1020
ataggcttcce cactaaactc tatattttag tgtaaaccag gaattggcac acttttttta 1080
gaatgggcca gatggtaaat atttatgctt cacggtccat acagtctctg tcacaactat 1140
tcagttctge tagtatagcg tgaaagcagce tatacacaat acagaaatga atgagtgtgg 1200
ttatgttcta ataaaactta tttataaaaa caaggggagg ctgggtttag cctgtgggcce 1260
atagtttgtc aaccactggt gtaaaacctt agttatatat gatctgcatt ttcttgaact 1320
gatcattgaa aacttataaa cctaacagaa aagccacata atatttagtg tcattatgca 1380
ataatcacat tgcctttgtg ttaatagtca aatacttacc tttggagaat acttaccttt 1440
ggaggaatgt ataaaatttc tcaggcagag tcctggatat aggaaaaagt aatttatgaa 1500
gtaaacttca gttgcttaat caaactaatg atagtctaac aactgagcaa gatcctcatc 1560
tgagagtgct taaaatggga tccccagaga ccattaacca atactggaac tggtatctag 1620
ctactgatgt cttactttga gtttatttat gcttcagaat acagttgttt gccctgtgca 1680
taatataccc atatttgtgt gtggatatgt gaagcttttc caaatagagc tctcagaaga 1740
attaagtttt tacttctaat tattttgcat tactttgagt taaatttgaa tagagtatta 1800
aatataaagt tgtagattct tatgtgtttt tgtattagcc cagacatctg taatgttttt 1860
gcactggtga cagacaaaat ctgttttaaa atcatatcca gcacaaaaac tatttctggce 1920
tgaatagcac agaaaagtat tttaacctac ctgtagagat cctcgtcatg gaaaggtgcce 1980
aaactgtttt gaatggaagg acaagtaaga gtgaggccac agttcccacce acacgagggce 2040
ttttgtattg ttctactttt tcagcccttt actttcectgge tgaagcatcc ccttggagtg 2100

ccatgtataa gttgggctat tagagttcat ggaacataga acaaccatga atgagtggca 2160
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tgatccgtge ttaatgatca agtgttactt atctaataat cctctagaaa gaaccctgtt 2220
agatcttggt ttgtgataaa aatataaaga cagaagacat gaggaaaaac aaaaggtttg 2280
aggaaatcag gcatatgact ttatacttaa catcagatct tttctataat atcctactac 2340
tttggttttc ctagctccat accacacacc taaacctgta ttatgaatta catattacaa 2400
agtcataaat gtgccatatg gatatacagt acattctagt tggaatcgtt tactctgcta 2460
gaatttaggt gtgagatttt ttgtttccca ggtatagcag gcttatgttt ggtggcatta 2520
aattggtttc tttaaaatgc tttggtggca cttttgtaaa cagattgctt ctagattgtt 2580
acaaaccaag cctaagacac atctgtgaat acttagattt gtagcttaat cacattctag 2640
acttgtgagt tgaatgacaa agcagttgaa caaaaattat ggcatttaag aatttaacat 2700
gtcttagetg taaaaatgag aaagtgttgg ttggttttaa aatctggtaa ctccatgatg 2760
aaaagaaatt tattttatac gtgttatgtc tctaataaag tattcatttg ataaaaaaaa 2820

aaaaaaaaaa aaaaaaaang tnhg 2844

<210> SEQ ID NO 20

<211> LENGTH: 176

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

Met Ser Ala Gly Gly Ala Ser Val Pro Pro Pro Pro Asn Pro Ala Val
1 5 10 15

Ser Phe Pro Pro Pro Arg Val Thr Leu Pro Ala Gly Pro Asp Ile Leu
20 25 30

Arg Thr Tyr Ser Gly Ala Phe Val Cys Leu Glu Ile Leu Phe Gly Gly
35 40 45

Leu Val Trp Ile Leu Val Ala Ser Ser Asn Val Pro Leu Pro Leu Leu
50 55 60

Gln Gly Trp Val Met Phe Val Ser Val Thr Ala Phe Phe Phe Ser Leu
65 70 75 80

Leu Phe Leu Gly Met Phe Leu Ser Gly Met Val Ala Gln Ile Asp Ala
85 90 95

Asn Trp Asn Phe Leu Asp Phe Ala Tyr His Phe Thr Val Phe Val Phe
100 105 110

Tyr Phe Gly Ala Phe Leu Leu Glu Ala Ala Ala Thr Ser Leu His Asp
115 120 125

Leu His Cys Asn Thr Thr Ile Thr Gly Gln Pro Leu Leu Ser Asp Asn
130 135 140

Gln Tyr Asn Ile Asn Val Ala Ala Ser Ile Phe Ala Phe Met Thr Thr
145 150 155 160

Ala Cys Tyr Gly Cys Ser Leu Gly Leu Ala Leu Arg Arg Trp Arg Pro
165 170 175

<210> SEQ ID NO 21

<211> LENGTH: 12642

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 7145, 7158, 7460, 7461, 7462, 7463, 7467, 7717, 7756,
7795, 7799, 7803, 7818, 7822, 7833, 7842, 7843, 7852, 7860, 7864,
7871, 7876, 8141, 11251, 11283, 11294, 11301, 11309, 11336,
11341, 11345, 11352, 11357, 11363, 11373, 11380, 11391

<223> OTHER INFORMATION: n = A,T,C or G

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 11399, 11402, 11412, 11424, 11427, 11428, 11435, 11445,
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11461, 11472, 11478,
11551, 12281, 12298,
12621, 12624, 12627,

<223> OTHER INFORMATION: n = A, T,

<220> FEATURE:
<221> NAME/KEY: misc_feature
12637, 12640

<222> LOCATION:
<223> OTHER INFORMATION: n = A, T,

<400> SEQUENCE: 21

atggcgagcec
ceeggegecece
tgtggttata
gagaaaccaa
gggagagect
cactgcatcyg
aacgtctacyg
gtegtcactyg
tatcaggtga
gaggtccggg
gtggaggtga
cagcatgaca
cgtgtggtcea
agcgtcagea
geggagetga
ggggccacat
atcctgaagg
gactctcccea
ctectecacac
accaagtgtg
cggcagcetga
aacctcaccg
atccagacct
cgactettge
gaggaagacg
aagatctaca
atcaactaca
aaagtgttca
acctattect
cggattgeca
aatgagacag
gtcagtgttt
gacattattg

ctacactact

gtgggtgaca

tegeegeget
gggctcagag
gtgtggetct
tgctggacca
ctggccagaa
acttccatta
tgaaggtgaa
agggctgggt
tatttgaatc
tcettgetea
atgtggggca
agctttgget
accacaggceyg
agtaccgetyg
tcgtgaaaga
acctgtggat
aagtggaata
actataagct
gaccaggtga
cagatceggt
cectgecagtyg
tgcagtacca
ccteccacta
tgtctaacce
tteccaggage
tccagtggaa
aggctgtcgg
agctccggaa
tcaccatcaa
ccaaaatttc
acacgaccat
atcagctggt
agtgetttte
ttgetgetga

ataagacata

12636,

cgcecteage
cgceccaggt
agggaccaat
ggcagtgece
ggcccacctt
ctacttctee
tggtggeeee
gaaggcagag
cgtcteatty
tccatgcaga
gaatgccaca
ccagcaatgg
cttetcagece
tgtgatcege
gecteccacyg
caagccaaat
tcgeaccace
gtggecatctg
ggggggtacg
acatggccca
ggagcccette
gtatgtgtte
caccctgega
cgagggecga
tgttectcta
acctcccaat
ctegetggac
tgaaacccac
ggccagcaca
agctccatee
cacagtgatg
tgtcaaggag
ggtgcecgtyg
gttgaagect

caatggctac

11488,
12394,
12628,

11490, 11497, 11519,
12615, 12617, 12618,
12629, 12633, 12634,

Cor G

Cor G

ctgctectga
ggctgttect
gggttcacct
acaggatctt
ctectgecaa
agcegtgaca
caagggaacce
ctegecatea
aagggtcatce
aaagcaccte
tttcagtgca
aatggcaggy
acagtcagtyg
tctgatggty
cceattgete
gccaacteca
acaggcacgt
gacceegatg
ggaccgecag
cagaacgtgg
ggctacgegg
aaccagcagce
ggcctgegee
atggagageg
gaatccatce
gagaccaatg
ccaagtgety
cacctettty
gcaaagggct
atgcctgagt
ctgaaacccg
gagcgacttce
agctatcgga
gccaacctge

tggaacccte

ggctgcaget
ttgatgagca
gggagcagat
tcatgatggt
ccetgaagga
ggtccageee
ctgtgtggaa
gcactttetyg
ctggctacat
attttetgeg
ttgctggtgg
acacggccect
tggcagacac
ggtectggtgt
ccecagaget
tcatcgggga
gggcagagac
ttgagtatga
gggctecect
aaatcgtaga
tgacccgetyg
agtacgaggc
cctteatgac
aggagctggt
aaggggggec
gggtcatcac
acctctegag
tgggtctgta
ttgggcccce
acgacacaga
ctcagtcceg
agaagtcacyg
atgectccag
ctgtcacceca

ctctetetee

11527, 11548,
12620,
12635

gcegecactyg
ctacagcaac
taacacaacyg
gaacagctcet
gaatgacacc
aggggcecttyg
tgtgtceggg
gccacattte
cgeegtggac
actccaaaac
gaagtggtet
gatggtcacc
tgecccagegg
gtccaactac
getggetgty
tggecccate
ccacatagte
gatcegagtyg
caccaccagg
catcagagcc
ccatagctac
cgaggaggtc
cateceggetg
ggtgecagact
ctttgaggag
gctctacgag
ccagaggggg
ccecagggace
tgtcaccact
caccccattg
gggagctect
gagggcaget
cctegattet
gccatttaca

cctgaaaage

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100
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tacagcatct acttccaggc actcagcaaa gccaatggag agaccaaaat caactgtgtt 2160
cgtctggcta caaaagcacc aatgggcagc gcccaggtga ccccggggac tccactctge 2220
ctcectcacca caggtgectce cacccagaat tctaacactg tggagccaga gaagcaggtg 2280
gacaacaccg tgaagatggc tggcgtgatc gctggcctcce tcatgttcat catcattctce 2340
ctgggcgtga tgctcaccat caaaaggaga agaaatgctt attcctactc ctattacttg 2400
tcccaaagga agctggccaa gaagcagaag gagacccaga dgtggagccca gagggagatg 2460
gggectgtgg cctcetgecga caaacccacce accaagctca gcgccagecg caatgatgaa 2520
ggcttctett ctagttectca ggacgtcaac ggattcacag atggcagecg cggggagcett 2580
tcccagecca ccctcacgat ccagactcat ccctaccgca cctgtgaccce tgtggagatg 2640
agctacccece gggaccagtt ccaactcgec atccgggtgg ctgacttget gcagcacatce 2700
acgcagatga agagaggcca gggctacggg ttcaaggagg aatacgaggc cttaccagag 2760
gggcagacag cttcgtggga cacagccaag gaggatgaaa accgcaataa gaatcgatat 2820
gggaacatca tatcctacga ccattcccgg gtgaggectge tggtgctgga tggagaccceg 2880
cactctgact acatcaatgc caactacatt gacggatacc atcgacctcg gcactacatt 2940
gcgactcaag gtccgatgca ggagactgta aaggactttt ggagaatgat ctggcaggag 3000
aactccgcca gcatcgtcat ggtcacaaac ctggtggaag tgggcagggt gaaatgtgtg 3060
cgatactggc cagatgacac ggaggtctac ggagacatta aagtcaccct gattgaaaca 3120
gagcccctgg cagaatacgt catacgcacc ttcacagtcc agaagaaagg ctaccatgag 3180
atccgggage tccgectctt ccacttcacc agetggectg accacggegt tccctgctat 3240
gccactggec ttectgggcett cgtccgecag gtcaagttece tcaaccccece ggaagcetggg 3300
cccatagtgg tccactgcag tgctggggct gggcggactg gectgcttcat tgccattgac 3360
accatgcttg acatggccga gaatgaaggg gtggtggaca tcttcaactg cgtgcgtgag 3420
ctcegggecce aaagggtcaa cctggtacag acagaggagce aatatgtgtt tgtgcacgat 3480
gccatcctgg aagcgtgect ctgtggcaac actgccatcce ctgtgtgtga gttceccgttcet 3540
ctctactaca atatcagcag gctggacccc cagacaaact ccagccaaat caaagatgaa 3600
tttcagaccc tcaacattgt gacaccccgt gtgcggcecccg aggactgcag cattgggcetce 3660
ctgcccegga accatgataa gaatcgaagt atggacgtge tgcctcectgga ccgetgectg 3720
cccttectta tctcagtgga cggagaatcc agcaattaca tcaacgcagce actgatggat 3780
agccacaagc agcctgecge cttegtggte acccagcacce ctctacccaa caccgtggca 3840
gacttctgga ggctggtgtt cgattacaac tgctcctctg tggtgatget gaatgagatg 3900
gacactgccec agttctgtat gcagtattgg cctgagaaga cctceecgggtg ctatgggecce 3960
atccaggtgg agttcgtcte cgcagacatc gacgaggaca tcatccacag aatattccge 4020
atctgtaaca tggcccggece acaggatggt tatcgtatag tccagcacct ccagtacatt 4080
ggctggectg cctaccggga cacgcccccecce tccaageget ctcectgctcaa agtggtcecga 4140
cgactggaga agtggcagga gcagtatgac gggagggagg gacgtactgt ggtccactgce 4200
ctaaatgggg gaggccgtag tggaaccttce tgtgccatct gcagtgtgtg tgagatgatc 4260
cagcagcaaa acatcattga cgtgttccac atcgtgaaaa cactgcgtaa caacaaatcc 4320
aacatggtgg agaccctgga acagtataaa tttgtatacg aggtggcact ggaatattta 4380
agctcctttt agctcaatgg gatggggaac ctgccggagt ccagaggctg ctgtgaccaa 4440

gcccectttt gtgtgaatgg cagtaactgg gctcaggagce tctgaggtgg caccctgect 4500
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gactccaagg agaagactgg tggccctgtg ttccacgggg ggctctgcac cttcetgaggg 4560
gtctecctgtt gececgtgggag atgctgectcece aaaaggccca ggcttecttt tcaacctaac 4620
cagccacagc caagggccca agcagaagta cacccacaag caaggccttg gatttctgge 4680
tcccagacca cctgettttg ttetgagttt gtggatctcect tggcaagcca actgtgcagg 4740
tgctggggag tgggaggctc ccctgcccte cttectectta ggagtggagg agatgtgtgt 4800
tctgctecte tacgtcatgg aaaagattga ggctcecttggg ggtcactget ctgectgeccce 4860
ctgcaacctc cttcaggggce ctcectggcacce agacatttge agtctggacce agtgtgacct 4920
tacgatgttc cctaggccac aagagaggcce ccccatccte acacctaacce tgcatggggce 4980
ttcgeccaca accattctgt accecttcece cagectggge cttgaccgte cagcattcac 5040
tggccggceca gectgtgteca cagcagtttt tgataaaggt gttcectttget tttttgtgtg 5100
gtcagtggga gggggtggaa ctgcagggaa cttctctget cctecttgte tttgtaaaaa 5160
gggaccacct ccctggggca gggcttggge tgacctgtag gatgtaacce ctgtgtttet 5220
ttggtggtag ctttctttgg aagagacaaa caagataaga tttgattatt ttccaaagtg 5280
tatgtgaaaa gaaactttct tttggagggt gtaaaatctt agtctcttat gtcaaaaaga 5340
agggggcggyg ggagtttgag tatgtacctc taagacaaat ctctcecgggece ttttattttt 5400
tcectggcaat gtccttaaaa gctcccacce tgggacagca tgccactgag caaggagaga 5460
tgggtgagcce tgaagatggt ccctttggtt tcectggggcaa atagagcacc agetttgtge 5520
ataatttgga tgtccaaatt tgaactcctt cctaaagaaa cccagcagec accttgaaaa 5580
aggccattgt ggagcccatt atactttgat ttaaaatagg ccaagagaat caggcctgga 5640
gatctagggt cttgtccaaa gtgtgagtga gtcaatgaga gggaaccaac atttgctaag 5700
tctectactgt atgccaggga tcatgcttgg cactttccat aggacatttc acacagtcect 5760
tagaacccece aggagagagce tactgacttg ttatcatctce catttgatca tctectccaa 5820
tgaggaaacc cacgcacctt ccttagtaat gaaatcctgg gttccaaagg ggcaggtaat 5880
ggcaatgaga cttctcecgtg ctgttttectt catcttctet aagccaagca attattttat 5940
ggagggaaaa taaggccaga aacttctgag cagataactc cacaaatgga aatttagtac 6000
tttcttectg atgccagtte ttectgggaag cgcagaattt cagatatatt ttagtaacac 6060
attcccaget ccccaggaaa gccagtctca tctaatttet tagtcagtaa aaacaattcec 6120
ctgttectte aggctatgaa tggaccagcc agggaaactc tcgaccttga tctctagceca 6180
gtgcttagge ccaatatctg acagcctcag gtgggctggg acctaggaag ctccatcttg 6240
aaggctggtc tagccccaga cagggcatga ggggcagaga attcaagaag gtacagcttt 6300
ggccctcaag agcccactgt atgctgggga aatggaacca tggtgcagta gtgtggagtg 6360
gatgagtgtt ccatgagcct aggagcaaga aagtctctte ggccteggge ttcecctggaga 6420
aggggacgtc cattcctget gggtcttaac aagcataaaa aggaaaaaaa ggaaactcag 6480
gcaaagggat ccatatgtgc aatggcaaag aaatgtgaaa aggcattggg agaagcagtc 6540
tgggggaggc cagcccagtg cgggcacagc acaacacggg gagcagcaag agatgagcca 6600
gggtccagga gacagatgcc catcgcgagt acagactttg tcctattgge aacaaggagt 6660
ccatggagct ttagagagat gcactcagct tecgtgttgge caagactcect tctgggcecaa 6720
tggggctgce tcttttectt tcatcagaca ctgtgaaaac attcccttaa gegtgcactt 6780
tttaatatca catctatttg tctgtctgct cattgttttg ttgctggaac taaatatgca 6840

atggatcatg agactcagat tctatgagaa acccagggtc tctgctttac cacggagcag 6900
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ggtcaccaac ccagatctcc aggcccatga ggatggaaca tgaaaggagc cgacaaaagt 6960
tgcttccatt ggcatgggct ctggagctgt ccagaagtcce agggacacca gacttgatca 7020
aggaagggct gtcactttag aggttcaaaa ggaagtgcct caaagcaaag gcaagcaaag 7080
gaaccccacg atgaacttgce tcttttectt tgatgagcct ctccccaggt gtatttcage 7140
agacncccgg ggacccance cccactggge ctgctggect cecctcggetce cagceccaatg 7200
cceccagetgg ccttecccag cctgcaagga gcecctgtagca tggcaaatct gcectgctgta 7260
tgctattttce ttagatcttg gtacatccag acaggatgag ggtggaggga gagctattta 7320
acacaaatcc taagattttt ttectgctcag gaaggggtga aatagctggce agatacaaaa 7380
gacagtggct tttatcattt taaatggtag gaatttaagg tgtgacttca gggagaaaca 7440
aacttgcaaa aaaaaaaaan nnntctncag gccatgttgg ggtaacccag caagggccag 7500
tgatgatttc ccccagctca tcccecttatt ttcecccacaac ccaaccattce tctaaagcag 7560
gacagtgaat aggtcttagg ccagtgcaca caggaagaaa ttgaggctta tggatgggga 7620
tgacttccet aagatcccat gggacaagga tgtggcaagg cttggatgag atggggcacce 7680
agtgcccagg aatttgaaca ttttccttta cccaggnaaa tctccggagce caacaccacce 7740
acccccaggg ggtctnccece accccacccee atttacaggg tgagctcage ctgtncatng 7800
agncagagga aaatattnat tnaatgctct ctngagtctt tnnacaacag gnagctcttn 7860
accntcatag natgtnggge tetgtttggg gaagatgcaa ggaagtaatg agaagcccag 7920
gaaatttctc cacctgtgtt tatggcctaa atagcttcag gatgtatctt agetgcactce 7980
caacattgca tcctttctgg ggtgaagaat ctgggccaac caggggtcect tgggectcta 8040
gaaggccaca dgtaggcctet ctttgtggga atggaaaggg gacagtttge tttttagtge 8100
tggccctete tgtgggtgtg gectgccaaa ggaaccaaca ngaccctatg cctggggact 8160
cctaacatgt gagcctccat taaattcctt cccagcatte ctaaaggagg gtttgtgatt 8220
gtcaccattt actgatgagg aaactaaggc tcctagggga gaaatcactt gcccacagtt 8280
cccacagcta gtgagtgaat gaaccaggat ttaaaccggt tttttctcac tacagagaca 8340
atatttttcc accattgtat ctcacatttt tcccaggagg ttacccataa cagaagagac 8400
tagagtggaa cagatacgtc agtggataaa gctcaaagca aacaacagta agcttaaaat 8460
tcecttcatag tectcatgttt tacgttcaca attcatgcaa aatttgcatt ccactttcetg 8520
atttagcctt gttggtttta atatgactct atgaatattt caaaaaaaaa tgtgctctgt 8580
tcctecatgtt gttctgttet gttcaccceg ctatgacgga ccctaggtceca getggtette 8640
agcttgaccce tagaattgac tctaggagca gtgaccctge tgcectcccag agccagttat 8700
aggctcaaga tcaagaccaa ctgaccttct cctaggcage tcecctttggtg tgtgggtget 8760
ctgacctcac tgttcatgag gggacctcaa ctaaggcatc ttccagttgg gtgctggaag 8820
gaacccatta actcacacta gaatgatgag gatttgctca tctggcgtgg agaaggatga 8880
gcccacaaaa ccctaaaggg aaaagagaag ctggacacag ctgtactcag cagattcctg 8940
aatgctaggc tggaaagtgg tgcctgttgt ccaagtggag tcacatggtt gctaatgtgg 9000
gcaagtctga ggacacactt catgagcagc tggggtctgg aaggctcecctce actttaccct 9060
agccacacat aattactggg tgcctacage acctagcacc ttggaggggg cactattagg 9120
aaatcgagat tactatggca caattaattc ctgggtaagg catggggttg tggtggacag 9180
agctcagtct ttagtttgaa cgaaaacata catacatgaa aaacatacat gaaaaaagga 9240

ccctcatcaa cattagaagg ggtagatttg gagcacttta ggcaggaaaa caggaacgca 9300
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aggccaggaa actggaaccc agtgaatact cagaaccgag gatgcagatg acttatttag 9360
caaaatggtc acttctgtga catagctgga gaaaggatgg gtaacagctt gccagagcca 9420
cttggaacaa gggcaaatct cagtgtctgg ggcaaaagat gatgcatttc cctctgacce 9480
atcatgttta ttcatcctcc actccccatt gccacactag ctcecttgetgt aagtcectcac 9540
caggatctac atttcctegt cgctggtggg aaccccttag agtacataga ggtatcagtce 9600
cagtaagact gctctacaca acagaagtga ggcccaggga gtagcagcca ggcccttatce 9660
ctgttacctc tgcaggagtg actgcccaac ccagatccag agacattgaa ggaaatgata 9720
attcecttggt acctcactge cttgggacaa aatgaagaaa gccaccctte cttaggetge 9780
agcttgccac tcctgggetyg ggtaaacagg tcatcagcac caggctcaac caggagtaac 9840
attctggaag acatgggtga gcccaagagg aagcatgaac aggacgctgt tcctaagtca 9900
tgtcaacagg ttgtgctggg ccaggatccce cagggaaaaa aatggtcaac ccaactggag 9960
ggtaggttag aagaaaaaaa acataaacgt ggatagtcat gtcatctcaa atccctgact 10020
tggctteccee attacttgac agtctgaget ccttcecttage ctgtgaccag cttcaaatca 10080
cagccaagta aaacaaggaa ataggaaaag taaatccaac tagaagagac aagctgagat 10140
tcagatttgt ttactcctcc catgcaaagt ttccctgttg gaggttttcce atgtatacat 10200
gtctagaagt gatagaatgc aaggccttgg ctttgtcttg cagggatctg cctttgaggt 10260
catagactga acagcaggga gagaggttag tggtggagtg tggggggagc tgttctagect 10320
ccagtttctt ctgacacatt tttcaggatc atggatctga tcctccgaag cacagcagag 10380
atatctaagc catatttgtg cacatgagca gactcttcta gttttttagt aaccagggat 10440
gggcttttge atggcactga ctatagagat gtcttgtaga gatcaagcca gtcttttgca 10500
tceccacctge ccacctceccag aagagatggg aaaaggtcat caaagggcat tcaccaactg 10560
aaatccactc atgaatgtta ggtctctaaa aggaggcatc aacactcaca atggtagcct 10620
ccaaacctag catcccacct atctaagagce tcaggggtgg tccactgggg cagatacaag 10680
ggaagtgcaa gggctcagga tgaaagaaaa tctattggga agagttttag gggcttgatc 10740
attatggggc ttccttctat atctgagaac tgctctgggt ggtgagatgt ggactctgat 10800
ccttaattgg aatgttcgga gaatgagtgt ctggtggcct tgaagtgttg gacagaaaag 10860
tatcagtata aaagcctgga gctcagggta attaatgtag ttcatggttce cttagtgage 10920
aggactcttg gatgtggagyg agaaagggtc ataggaagta aaccaccaaa attacaaaat 10980
tgagtctctg tacaattact tcagtgcctt tgggcttatg aatacaaatc agtgggcctt 11040
ctctatgatg gtccaacaaa ctctcagtgt ccaccctgte cctgtatctce ccatggaaga 11100
tgaataatgt caggtgttct ttgggtcaaa ggccccaggg cagtctggag gcttagaggg 11160
cagagtggtg tcattccatg taaagttagg cttctgaggg gtcaggcaga atatggtgtc 11220
catatcttcc atagctctge agattcttgg natgaagtca agcacagttt gctagaccca 11280
ggntcactcc tctngagtat naactaggna cccatgagtg aaacttaata gctgtnaagg 11340
naagnaacct gnctgtnctg ccnagagagg atnaagctgn cccatctcag ncagctgtne 11400
tnaaaagaag gncaggtgtc tctnttnnaa agggnaagag gaagncattg gtggaaatgg 11460
nattttcagg tncacttncc attcccangn atgggtngag atcttgtgga gctgggatne 11520
atgtttngaa ctcattcata cctgtagnag ncacgaattc caagtagatt gtgtttggte 11580
tgtacaggct gaagcccect gctctcccac ccaagtgcce ccactgagca ggccaacatg 11640

ctgttgtggce cacatatact gggctgatcc aggctggtta tcaccaaaca gcaaaccata 11700
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gggaacagct gctttgccat agacccaata cccatgtaga tctctcatga gagcagccat 11760
aactcagacc cactgaccaa cagggccatg agtgacagcc agaaccagtg aaggtccaag 11820
taggacacag agcagggctt ttcttaccat acacattatc tccagaggtt atttctaccc 11880
cactccctat tcaaggcctg ttggagcaca ctgcaaaagc aaaagcacag taactcaatt 11940
tacacatgat tataatcatt tccagtgcac acatttcatc accaggtgga tcctgagcta 12000
gcccatgtaa atccgggtta acccatattg gtaatcatac tcaaaagcac ttttcaccct 12060
acattctact agccaatcaa agacaaagag ttgtggcctc taccattgec ttggettetg 12120
gacaccctceca caagctatce caaggttcecece ggctcaacce ccagggrggce cggacatcect 12180
tcacatccca ckgggccata aaaatattgc catgagaccc aaagtcctec cacactcttt 12240
gcagccctece tcccatgaat ccccaatgge ctgcacttgt nacagtttgg gtgtttgnat 12300
agataaagca cgtatgagaa gagaaaacaa aataaatcaa ctttttaaaa aagccagcac 12360
tgtgctgtca atgttttttt tttcttttca attnctaget cagaaaagca gaaggtaaat 12420
aatgtcaggt caatgaatat cagatatatt ttttgactgt acattacagt gaagtgtaat 12480
ctttttacac ctgcaagtcc atcttattta ttcttgtaaa tgttccctga caatgtttgt 12540
aatatggctg tgttaaaaaa tctatacaat aaagctgtga ccctgagaww matgttttcc 12600
taagataaaa aaaangnnan nstnyknnnc tknnnnngtn hg 12642
<210> SEQ ID NO 22

<211> LENGTH: 1463

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22

Met Ala Ser Leu Ala Ala Leu Ala Leu Ser Leu Leu Leu Arg Leu Gln
1 5 10 15

Leu Pro Pro Leu Pro Gly Ala Arg Ala Gln Ser Ala Pro Gly Gly Cys
20 25 30

Ser Phe Asp Glu His Tyr Ser Asn Cys Gly Tyr Ser Val Ala Leu Gly
35 40 45

Thr Asn Gly Phe Thr Trp Glu Gln Ile Asn Thr Thr Glu Lys Pro Met
50 55 60

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

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

Asp Arg Ser Ser Pro Gly Ala Leu Asn Val Tyr Val Lys Val Asn Gly
115 120 125

Gly Pro Gln Gly Asn Pro Val Trp Asn Val Ser Gly Val Val Thr Glu
130 135 140

Gly Trp Val Lys Ala Glu Leu Ala Ile Ser Thr Phe Trp Pro His Phe
145 150 155 160

Tyr Gln Val Ile Phe Glu Ser Val Ser Leu Lys Gly His Pro Gly Tyr
165 170 175

Ile Ala Val Asp Glu Val Arg Val Leu Ala His Pro Cys Arg Lys Ala
180 185 190

Pro His Phe Leu Arg Leu Gln Asn Val Glu Val Asn Val Gly Gln Asn
195 200 205
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Ala

Leu

225

Arg

Thr

Gly

Pro

Leu

305

Ile

Thr

Asp

Gly

Asp

385

Arg

Cys

Gln

Leu

Ser

465

Glu

Pro

Asn

Leu

Leu

545

Thr

Pro

Glu

Val

Gln
625

Thr

210

Trp

Val

Ala

Gly

Thr

290

Trp

Leu

His

Val

Thr

370

Pro

Gln

His

Gln

Arg

450

Asn

Glu

Phe

Gly

Asp

530

Arg

Tyr

Val

Tyr

Met

610

Leu

Phe

Leu

Val

Gln

Ser

275

Pro

Ile

Lys

Ile

Glu

355

Gly

Val

Leu

Ser

Tyr

435

Gly

Pro

Asp

Glu

Val

515

Pro

Asn

Ser

Thr

Asp

595

Leu

Val

Gln

Gln

Asn

Arg

260

Gly

Ile

Lys

Glu

Val

340

Tyr

Pro

His

Thr

Tyr

420

Glu

Leu

Glu

Val

Glu

500

Ile

Ser

Glu

Phe

Thr

580

Thr

Lys

Val

Cys

Gln

His

245

Ser

Val

Ala

Pro

Val

325

Asp

Glu

Pro

Gly

Leu

405

Asn

Ala

Arg

Gly

Pro

485

Lys

Thr

Ala

Thr

Thr

565

Arg

Asp

Pro

Lys

Ile

Trp

230

Arg

Val

Ser

Pro

Asn

310

Glu

Ser

Ile

Gly

Pro

390

Gln

Leu

Glu

Pro

Arg

470

Gly

Ile

Leu

Asp

His

550

Ile

Ile

Thr

Ala

Glu
630

Ala

215

Asn

Arg

Ser

Asn

Pro

295

Ala

Tyr

Pro

Arg

Ala

375

Gln

Trp

Thr

Glu

Phe

455

Met

Ala

Tyr

Tyr

Leu

535

His

Lys

Ala

Pro

Gln

615

Glu

Gly

Gly

Phe

Lys

Tyr

280

Glu

Asn

Arg

Asn

Val

360

Pro

Asn

Glu

Val

Val

440

Met

Glu

Val

Ile

Glu

520

Ser

Leu

Ala

Thr

Leu

600

Ser

Arg

Gly

Arg

Ser

Tyr

265

Ala

Leu

Ser

Thr

Tyr

345

Leu

Leu

Val

Pro

Gln

425

Ile

Thr

Ser

Pro

Gln

505

Ile

Ser

Phe

Ser

Lys

585

Asn

Arg

Leu

Lys

Asp

Ala

250

Arg

Glu

Leu

Ile

Thr

330

Lys

Leu

Thr

Glu

Phe

410

Tyr

Gln

Ile

Glu

Leu

490

Trp

Asn

Gln

Val

Thr

570

Ile

Glu

Gly

Gln

Trp

Thr

235

Thr

Cys

Leu

Ala

Ile

315

Thr

Leu

Thr

Thr

Ile

395

Gly

Gln

Thr

Arg

Glu

475

Glu

Lys

Tyr

Arg

Gly

555

Ala

Ser

Thr

Ala

Lys
635

Ser

220

Ala

Val

Val

Ile

Val

300

Gly

Gly

Trp

Arg

Arg

380

Val

Tyr

Tyr

Ser

Leu

460

Leu

Ser

Pro

Lys

Gly

540

Leu

Lys

Ala

Asp

Pro

620

Ser

Gln His Asp

Leu

Ser

Ile

Val

285

Gly

Asp

Thr

His

Pro

365

Thr

Asp

Ala

Val

Ser

445

Arg

Val

Ile

Pro

Ala

525

Lys

Tyr

Gly

Pro

Thr

605

Val

Arg

Met

Val

Arg

270

Lys

Ala

Gly

Trp

Leu

350

Gly

Lys

Ile

Val

Phe

430

His

Leu

Val

Gln

Asn

510

Val

Val

Pro

Phe

Ser

590

Thr

Ser

Arg

Val

Ala

255

Ser

Glu

Thr

Pro

Ala

335

Asp

Glu

Cys

Arg

Thr

415

Asn

Tyr

Leu

Gln

Gly

495

Glu

Gly

Phe

Gly

Gly

575

Met

Ile

Val

Ala

Lys

Thr

240

Asp

Asp

Pro

Tyr

Ile

320

Glu

Pro

Gly

Ala

Ala

400

Arg

Gln

Thr

Leu

Thr

480

Gly

Thr

Ser

Lys

Thr

560

Pro

Pro

Thr

Tyr

Ala
640
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Asp Ile Ile
Ser Leu Asp
Leu Pro Val

675

Gly Tyr Trp
690

Phe Gln Ala
705

Arg Leu Ala
Thr Pro Leu
Thr Val Glu

755

Val Ile Ala
770

Leu Thr Ile
785

Ser Gln Arg
Gln Arg Glu
Leu Ser Ala

835

Val Asn Gly
850

Leu Thr Ile
865

Ser Tyr Pro
Leu Gln His
Glu Glu Tyr

915

Ala Lys Glu
930

Ser Tyr Asp
945

His Ser Asp
Arg His Tyr
Phe Trp Arg

995

Thr Asn Leu
1010

Asp Asp Thr
1025

Glu Pro Leu

Gly Tyr His

Glu

Ser

660

Thr

Asn

Leu

Thr

Cys

740

Pro

Gly

Lys

Lys

Met

820

Ser

Phe

Gln

Arg

Ile

900

Glu

Asp

His

Tyr

Ile

980

Met

Val

Glu

Ala

Glu

Cys

645

Leu

Gln

Pro

Ser

Lys

725

Leu

Glu

Leu

Arg

Leu

805

Gly

Arg

Thr

Thr

Asp

885

Thr

Ala

Glu

Ser

Ile

965

Ala

Ile

Glu

Val

Phe

His

Pro

Pro

Lys

710

Ala

Leu

Lys

Leu

Arg

790

Ala

Pro

Asn

Asp

His

870

Gln

Gln

Leu

Asn

Arg

950

Asn

Thr

Trp

Val

Ser

Tyr

Phe

Leu

695

Ala

Pro

Thr

Gln

Met

775

Arg

Lys

Val

Asp

Gly

855

Pro

Phe

Met

Pro

Arg

935

Val

Ala

Gln

Gln

Val

Phe

Thr

680

Ser

Asn

Met

Thr

Val

760

Phe

Asn

Lys

Ala

Glu

840

Ser

Tyr

Gln

Lys

Glu

920

Asn

Arg

Asn

Gly

Glu

1000

Pro

Ala

665

Val

Pro

Gly

Gly

Gly

745

Asp

Ile

Ala

Gln

Ser

825

Gly

Arg

Leu

Arg

905

Gly

Lys

Leu

Tyr

Pro

985

Asn

Gly Arg Val

1015

Tyr Gly Asp Ile
1030

Glu Tyr Val Ile Arg

1045

Ile Arg Glu Leu Arg

Val

650

Ala

Gly

Leu

Glu

Ser

730

Ala

Asn

Ile

Tyr

Lys

810

Ala

Phe

Gly

Thr

Ala

890

Gly

Gln

Asn

Leu

Ile

970

Met

Ser

Lys

Lys

Ser

Glu

Asp

Lys

Thr

715

Ala

Ser

Thr

Ile

Ser

795

Glu

Asp

Ser

Glu

Cys

875

Ile

Gln

Thr

Arg

Val

955

Asp

Gln

Ala

Cys

Tyr

Leu

Asn

Ser

700

Lys

Gln

Thr

Val

Leu

780

Tyr

Thr

Lys

Ser

Leu

860

Asp

Arg

Gly

Ala

Tyr

940

Leu

Gly

Glu

Ser

Arg

Lys

Lys

685

Tyr

Ile

Val

Gln

Lys

765

Leu

Ser

Gln

Pro

Ser

845

Ser

Pro

Val

Tyr

Ser

925

Gly

Asp

Tyr

Thr

Ile

1005

Asn

Pro

670

Thr

Ser

Asn

Thr

Asn

750

Met

Gly

Ser

Thr

830

Ser

Gln

Val

Ala

Gly

910

Trp

Asn

Gly

His

Val

990

Val

Val Arg Tyr

1020

Val Thr Leu Ile
1035

Thr Phe Thr Val Gln

1050

Leu Phe His Phe Thr

Ala

655

Ala

Tyr

Ile

Cys

Pro

735

Ser

Ala

Val

Tyr

Gly

815

Thr

Gln

Pro

Glu

Asp

895

Phe

Asp

Ile

Asp

Arg

975

Lys

Met

Trp

Glu

Lys

1055

Ser

Ser

Asn

Asn

Tyr

Val

720

Gly

Asn

Gly

Met

Leu

800

Ala

Lys

Asp

Thr

Met

880

Leu

Lys

Thr

Ile

Pro

960

Pro

Asp

Val

Pro

Thr

1040

Lys

Trp
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1060

Pro Asp His Gly Val Pro Cys Tyr

1075 1080

Arg Gln Val Lys Phe Leu Asn Pro
1090 1095

His Cys Ser Ala Gly Ala Gly Arg
1105 1110

Thr Met Leu Asp Met Ala Glu Asn
1125

Cys Val Arg Glu Leu Arg Ala Gln
1140

Glu Gln Tyr Val Phe Val His Asp

1155 1160

Gly Asn Thr Ala Ile Pro Val Cys
1170 1175

Ile Ser Arg Leu Asp Pro Gln Thr
1185 1190

Phe Gln Thr Leu Asn Ile Val Thr
1205

Ser Ile Gly Leu Leu Pro Arg Asn
1220

Val Leu Pro Leu Asp Arg Cys Leu

1235 1240

Glu Ser Ser Asn Tyr Ile Asn Ala
1250 1255

Pro Ala Ala Phe Val Val Thr Gln
1265 1270

Asp Phe Trp Arg Leu Val Phe Asp

1065 1070

Ala Thr Gly Leu Leu Gly Phe Val
1085

Pro Glu Ala Gly Pro Ile Val Val
1100

Thr Gly Cys Phe Ile Ala Ile Asp
1115 1120

Glu Gly Val Val Asp Ile Phe Asn
1130 1135

Arg Val Asn Leu Val Gln Thr Glu
1145 1150

Ala Ile Leu Glu Ala Cys Leu Cys
1165

Glu Phe Arg Ser Leu Tyr Tyr Asn
1180

Asn Ser Ser Gln Ile Lys Asp Glu
1195 1200

Pro Arg Val Arg Pro Glu Asp Cys
1210 1215

His Asp Lys Asn Arg Ser Met Asp
1225 1230

Pro Phe Leu Ile Ser Val Asp Gly
1245

Ala Leu Met Asp Ser His Lys Gln
1260

His Pro Leu Pro Asn Thr Val Ala
1275 1280

Tyr Asn Cys Ser Ser Val Val Met

1285 1290 1295

Leu Asn Glu Met Asp Thr Ala Gln Phe Cys Met Gln Tyr Trp Pro Glu
1300 1305 1310

Lys Thr Ser Gly Cys Tyr Gly Pro Ile Gln Val Glu Phe Val Ser Ala
1315 1320 1325

Asp Ile Asp Glu Asp Ile Ile His Arg Ile Phe Arg Ile Cys Asn Met
1330 1335 1340

Ala Arg Pro Gln Asp Gly Tyr Arg Ile Val Gln His Leu Gln Tyr Ile
1345 1350 1355 1360

Gly Trp Pro Ala Tyr Arg Asp Thr Pro Pro Ser Lys Arg Ser Leu Leu
1365 1370 1375

Lys Val Val Arg Arg Leu Glu Lys Trp Gln Glu Gln Tyr Asp Gly Arg
1380 1385 1390

Glu Gly Arg Thr Val Val His Cys Leu Asn Gly Gly Gly Arg Ser Gly
1395 1400 1405

Thr Phe Cys Ala Ile Cys Ser Val Cys Glu Met Ile Gln Gln Gln Asn
1410 1415 1420

Ile Ile Asp Val Phe His Ile Val Lys Thr Leu Arg Asn Asn Lys Ser
1425 1430 1435 1440

Asn Met Val Glu Thr Leu Glu Gln Tyr Lys Phe Val Tyr Glu Val Ala
1445 1450 1455

Leu Glu Tyr Leu Ser Ser Phe

1460

<210> SEQ ID NO 23
<211> LENGTH: 1297
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-continued
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 23
gtcgacccac gcgteccgtge tcagcctggt gaaccacaca ggcccgagtt tcacccagtce 60
cccactccac ggtgcagetg cggcttatct ctcagcccag cgagatgcca gecttectgt 120
ccegggecag cgcetctgaca tgcagaaggt gaccctggge ctgettgtgt tectggcagg 180
ctttectgte ctggacgcca atgacctaga agataaaaac agtcctttet actatgactg 240
gcacagccte caggttggceg ggctcatctg cgetggggtt ctgtgegeca tgggcatcat 300
catcgtcatg agtgcaaaat gcaaatgcaa gtttggccag aagtcecggtce accatccagg 360
ggagactcca cctctcatca ccccaggcte agcccaaagce tgatgaggac agaccagcetg 420
aaattgggtg gaggaccgtt ctctgtccecce aggtcctgtce tctgcacaga aacttgaact 480
ccaggatgga attcttccte ctctgctggg actcctttgce atggcagggce ctcatctcac 540
ctctecgcaag agggtcectcett tgttcaattt tttttaatct aaaatgattg tgcectcetgece 600
caagcagcct ggagacttcce tatgtgtgca ttggggtggg gecttggggca ccatgagaag 660
gttggcgtge cctggaggct gacacagagg ctggcactga gcctgettgt tgggaaaagce 720
ccacaggect gttcccttgt ggettgggac atggcacagg cccgcecctet gectectcag 780
ccatgggaac ctcatatgca atttgggatt tactagtagc caaaaggaat gaaagagagc 840
tctaaccaga tggaacactg gaacattcca gtggaccctg gaccattcca ggaaaactgg 900
gacataggat cgtcccgcta tgatggaagt gttcagacag tttataatag taagcccctg 960

tgaccctete acttaccceg agacctcact ttattacaag atctttccaa atacccaaat 1020
gtccctgcaa gcccgttaaa taattcccta tgctaccctt aataacatac aatgaccaca 1080
tagtgtgaga acttccaaca agcctcaaag tcccttgaga ctccccaata cctaataagg 1140
catgcgaaat gttctcatga actaccccac aacacgcecta aaactcaaaa cacccaaaaa 1200
tatctcctec aatgtecctga aacatgaacc caaaaagaga cccacaataa actcgtgact 1260
tgtccecctca aaaaaaaaaa aaaaaaaggg cggccgce 1297
<210> SEQ ID NO 24

<211> LENGTH: 87

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 24

Met Gln Lys Val Thr Leu Gly Leu Leu Val Phe Leu Ala Gly Phe Pro
1 5 10 15

Val Leu Asp Ala Asn Asp Leu Glu Asp Lys Asn Ser Pro Phe Tyr Tyr

Asp Trp His Ser Leu Gln Val Gly Gly Leu Ile Cys Ala Gly Val Leu
35 40 45

Cys Ala Met Gly Ile Ile Ile Val Met Ser Ala Lys Cys Lys Cys Lys
50 55 60

Phe Gly Gln Lys Ser Gly His His Pro Gly Glu Thr Pro Pro Leu Ile
65 70 75 80

Thr Pro Gly Ser Ala Gln Ser
85

<210> SEQ ID NO 25

<211> LENGTH: 1888

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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-continued
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: 1814, 1834, 1850
<223> OTHER INFORMATION: n = A,T,C or G
<400> SEQUENCE: 25
aggtacgcgg gggaataatg tgtggcttct gttggattge ttttctttec aaaattccta 60
ggcaatgctt ccccgaggtg tgcacctttg tgaggtgttt gtggggttgg gggagcttca 120
ggcgectacte gegggacgcee gtcacgtgat cecgggacgag gtggagttceg getttaagga 180
ggcgtetett cctagettca tcaatcttta ggatctgage aggagaaata ccagcggatce 240
ttcececacte tgctecctte cattceccace cttecttett taataagcag gagcgaaaaa 300
gacaaattcc aaagaggatt gttcagttca agggaatgaa gaattcagaa taattttggt 360
aaatggattc caatatgggg aataagaata agctgaacag ttgacctgct ttgaagaaac 420
atactgtcca tttgtctaaa ataatctata acaaccaaac caatcaaaat gaattcaaca 480
ttattttccc aggttgaaaa tcattcagtc cactctaatt tctcagagaa gaatgcccag 540
cttectggett ttgaaaatga tgattgtcat ctgcccttgg ccatgatatt taccttaget 600
cttgcttatg gagctgtgat cattcttggt gtctctggaa acctggectt gatcataatc 660
atcttgaaac aaaaggagat gagaaatgtt accaacatcc tgattgtgaa cctttectte 720
tcagacttgc ttgttgccat catgtgtctc ccctttacat ttgtctacac attaatggac 780
cactgggtct ttggtgaggc gatgtgtaag ttgaatcctt ttgtgcaatg tgtttcaatc 840
actgtgtcca ttttctctet ggttctcatt getgtggaac gacatcaget gataatcaac 900
cctcgagggt ggagaccaaa taatagacat gcttatgtag gtattgetgt gatttgggte 960
cttgctgtgg cttcecttettt gectttectg atctaccaag taatgactga tgagccgttce 1020
caaaatgtaa cacttgatgc gtacaaagac aaatacgtgt gctttgatca atttccatcg 1080
gactctcata ggttgtctta taccactcte ctcecttggtge tgcagtattt tggtccactt 1140
tgttttatat ttatttgcta cttcaagata tatatacgcc taaaaaggag aaacaacatg 1200
atggacaaga tgagagacaa taagtacagg tccagtgaaa ccaaaagaat caatatcatg 1260
ctgctctecca ttgtggtage atttgcagtc tgctggctcecce ctcecttaccat ctttaacact 1320
gtgtttgatt ggaatcatca gatcattgct acctgcaacc acaatctgtt attcctgctce 1380
tgccacctca cagcaatgat atccacttgt gtcaacccca tattttatgg gttcecctgaac 1440
aaaaacttcc agagagactt gcagttcttc ttcaactttt gtgatttceg gtctegggat 1500
gatgattatg aaacaatagc catgtccacg atgcacacag atgtttccaa aacttctttg 1560
aagcaagcaa gcccagtcgce atttaaaaaa atcaacaaca atgatgataa tgaaaaaatc 1620
tgaaactact tatagcctat ggtcccggat gacatctgtt taaaaacaag cacaacctgce 1680
aacatacttt gattacctgt tctcccaagg amtggggttg aaatcatttg aaaatgacta 1740
agattttctt gtcttggett tttactgett ttgttgtagt tgtcataatt tacatttggg 1800
aacaaaaggg tgtngggctt tkgggatctt tctnggrrat tagkkgttgn accmgacatc 1860
tttgaagtgc tttttgtgaa tttaccag 1888

<210> SEQ ID NO 26
<211> LENGTH: 384

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

Met Asn Ser Thr Leu Phe Ser Gln Val Glu Asn

His Ser Val His Ser
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130

Asn Ph

Cys Hi

Ala Va

Ile Le

Asn Le

Thr Ph

e Ser

s Leu

35

1 Ile

u Lys

u Ser

e Val

Cys Lys Leu

Phe Se
13

Pro Ar
145

Val Il

Gln Va

Lys As

Leu Se
21

Cys Ph
225

Arg As

115

r Leu
[0}

g Gly

e Trp

1 Met
p Lys
195

r Tyr
o]

e Ile

n Asn

Glu Thr Lys

Ala Va
Asn Hi
29

Cys Hi
305

Gly Ph

Phe Cy

1 Cys
275

s Gln
0]
s Leu

e Leu

s Asp

Ser Thr Met

Pro Va
37

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

<400>

ctagtcctga cttcacttet gatgaggaag cctetetect tagecttecag ccetttectec

355

1 Ala
0

Glu

20

Pro

Ile

Gln

Phe

Tyr

100

Asn

Val

Trp

Val

Thr

180

Tyr

Thr

Phe

Met

Arg

260

Trp

Ile

Thr

Asn

Phe

340

His

Phe

Lys

Leu

Leu

Lys

Ser

85

Thr

Pro

Leu

Arg

Leu

165

Asp

Val

Thr

Ile

Met

245

Ile

Leu

Ile

Ala

Lys

325

Arg

Thr

Lys

SEQ ID NO 27

LENGTH:

TYPE:

ORGANISM: Homo sapiens

DNA

SEQUENCE :

852

27

Asn

Ala

Gly

Glu

70

Asp

Leu

Phe

Ile

Pro

150

Ala

Glu

Cys

Leu

Cys

230

Asp

Asn

Pro

Ala

Met

310

Asn

Ser

Asp

Lys

Ala

Met

Val

Met

Leu

Met

Val

Ala

135

Asn

Val

Pro

Phe

Leu

215

Tyr

Lys

Ile

Leu

Thr

295

Ile

Phe

Arg

Val

Ile
375

Gln

Ile

40

Ser

Arg

Leu

Asp

Gln

120

Val

Asn

Ala

Phe

Asp

200

Leu

Phe

Met

Met

Thr

280

Cys

Ser

Gln

Asp

Ser

360

Asn

Leu

25

Phe

Gly

Asn

Val

His

105

Cys

Glu

Arg

Ser

Gln

185

Gln

Val

Lys

Arg

Leu

265

Ile

Asn

Thr

Arg

Asp

345

Lys

Asn

10

Leu

Thr

Asn

Val

Ala

Trp

Val

Arg

His

Ser

170

Asn

Phe

Leu

Ile

Asp

250

Leu

Phe

His

Cys

Asp

330

Asp

Thr

Asn

Ala

Leu

Leu

Thr

75

Ile

Val

Ser

His

Ala

155

Leu

Val

Pro

Gln

Tyr

235

Asn

Ser

Asn

Asn

Val

315

Leu

Tyr

Ser

Asp

Phe

Ala

Ala

60

Asn

Met

Phe

Ile

Gln

140

Tyr

Pro

Thr

Ser

Tyr

220

Ile

Lys

Ile

Thr

Leu

300

Asn

Gln

Glu

Leu

Asp
380

Glu

Leu

45

Leu

Ile

Cys

Gly

Thr

125

Leu

Val

Phe

Leu

Asp

205

Phe

Arg

Tyr

Val

Val

285

Leu

Pro

Phe

Thr

Lys

365

Asn

Asn

30

Ala

Ile

Leu

Leu

Glu

110

Val

Ile

Gly

Leu

Asp

190

Ser

Gly

Leu

Arg

Val

270

Phe

Phe

Ile

Phe

Ile

350

Gln

Glu

15

Asp

Tyr

Ile

Ile

Pro

95

Ala

Ser

Ile

Ile

Ile

175

Ala

His

Pro

Lys

Ser

255

Ala

Asp

Leu

Phe

Phe

335

Ala

Ala

Lys

Asp

Gly

Ile

val

80

Phe

Met

Ile

Asn

Ala

160

Tyr

Tyr

Arg

Leu

Arg

240

Ser

Phe

Trp

Leu

Tyr

320

Asn

Met

Ser

Ile
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caccctgcca taagtaattt gatcctcaag aagttaaacc acacctcatt ggtcectgge 120
taattcacca atttacaaac agcaggaaat agaaacttaa gagaaataca cacttctgag 180
aaactgaaac gacaggggaa aggaggtctc actgagcacc gtcccagcat ccggacacca 240
cagcggccct tcgctccacg cagaaaacca cacttctcaa accttcactc aacacttcect 300
tccccaaage cagaagatgce acaaggagga acatgaggtg getgtgetgg gggcaccccce 360
cagcaccatc cttccaaggt ccaccgtgat caacatccac agcgagacct ccgtgcccga 420
ccatgtegte tggtccctgt tcaacaccct cttettgaac tggtgctgte tgggettcat 480
agcattcgece tactccgtga agtctaggga caggaagatg gttggcgacg tgaccggggce 540
ccaggectat gectccaccg ccaagtgcct gaacatctgg gecctgatte tgggecatcct 600
catgaccatt ggattcatcc tgttactggt attcggctct gtgacagtct accatattat 660
gttacagata atacaggaaa aacggggtta ctagtagccg cccatagcct gcaacctttg 720
cactccactg tgcaatgctg gccctgcacce tggggcetgtt geccctgecc ccttggtect 780
gccectagat acagcagttt atacccacac acctgtctac agtgtcattc aataaagtgce 840
acgtgcttgt ga 852

<210> SEQ ID NO 28

<211> LENGTH: 125

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 28

Met His Lys Glu Glu His Glu Val Ala Val Leu Gly Ala Pro Pro Ser
1 5 10 15

Thr Ile Leu Pro Arg Ser Thr Val Ile Asn Ile His Ser Glu Thr Ser
20 25 30

Val Pro Asp His Val Val Trp Ser Leu Phe Asn Thr Leu Phe Leu Asn
35 40 45

Trp Cys Cys Leu Gly Phe Ile Ala Phe Ala Tyr Ser Val Lys Ser Arg
50 55 60

Asp Arg Lys Met Val Gly Asp Val Thr Gly Ala Gln Ala Tyr Ala Ser
65 70 75 80

Thr Ala Lys Cys Leu Asn Ile Trp Ala Leu Ile Leu Gly Ile Leu Met
85 90 95

Thr Ile Gly Phe Ile Leu Leu Leu Val Phe Gly Ser Val Thr Val Tyr
100 105 110

His Ile Met Leu Gln Ile Ile Gln Glu Lys Arg Gly Tyr
115 120 125

<210> SEQ ID NO 29

<211> LENGTH: 1106

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

cagagctget gtcatggegg cegctetgtg gggettettt ceegtectge tgetgetget 60
gctatcgggg gatgtccaga gctcggaggt gcccgggget gctgctgagg gatcgggagyg 120
gagtggggtc ggcataggag atcgcttcaa gattgagggg cgtgcagttg ttccaggggt 180
gaagcecteag gactggatcet cggeggeceg agtgetggta gacggagaag agecacgtegg 240

tttccttaag acagatggga gttttgtggt tcatgatata ccttetggat cttatgtagt 300

ggaagttgta tctccagett acagatttga teccgttega gtggatatca cttegaaagg 360
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aaaaatgaga

tcetetecaa

ctggacagac

tgtgettetg

gtcaatgaat

actcttctcet

tggggetgge

acactgggtyg

atcccgacgt

ggtacacgag

gaattaatta

tatgtatatt

armaaamgcg

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

<400>

PRT

SEQUENCE :

Met Ala Ala Ala

1

Leu

Gly

Gly

Ala

65

Asp

Glu

Thr

Ser

Pro

145

Leu

Val

Glu

Asp

Lys
225

Ser

Ser

Arg

50

Arg

Gly

Val

Ser

Glu

130

Pro

Met

Leu

Met

Val

210

Ser

Gly

Gly

35

Ala

Val

Ser

Val

Lys

115

Val

Ser

Asn

Leu

Glu

195

Ser

Ser

Asp

20

Gly

Val

Leu

Phe

Ser

100

Gly

Val

Tyr

Pro

Pro

180

Gln

Glu

Ser

gcaagatatg
atgaaatctt
tttctaatga
cctaaagtygyg
atgctgaatt
tcaaaatcat
aaaaggaggt
gcatccaagt
tgatctetta
aaaacccagce
cagtgtecta

aattaaaaca

ggcegeggggy

SEQ ID NO 30
LENGTH:
TYPE :
ORGANISM: Homo sapiens

242

30

Leu

Val

Ser

Val

Val

Val

85

Pro

Lys

Arg

Phe

Met

165

Lys

Ser

Phe

Gly

Trp

Gln

Gly

Pro

Asp

70

Val

Ala

Met

Leu

Ile

150

Val

Val

Met

Met

Ser
230

Gly

Ser

Val

Gly

55

Gly

His

Tyr

Arg

Pro

135

Lys

Met

Val

Asn

Thr

215

Ser

tgaattacat
caggtccace
acccaatggt
tcaacacaag
ccaaccatga
ctggcaaatc
agtcaggeccg
cttggaaaac
caactgtgta
tttcatcttt
tagaaaatgce
tcttaatcea

cgasky

Phe

Ser

Gly

Val

Glu

Asp

Arg

Ala

120

Tyr

Arg

Met

Asn

Met

200

Arg

Lys

caaaacatca
ttcttacttt
tatgatgatg
tgatcctgac
gttgcctgat
tagcagcggce
tccagagetyg
cgtgtgaagce
tgttaacttt
tgtctgtatg
cattaataaa

gaaaaaaaaa

Phe Pro Val
10

Glu Val Pro
25

Ile Gly Asp

Lys Pro Gln

Glu His Val

75

Ile Pro Ser
90

Phe Asp Pro
105

Arg Tyr Val

Pro Leu Gln

Glu Ser Trp

155

Met Val Leu
170

Thr Ser Asp
185

Leu Asn Ser

Leu Phe Ser

Thr Gly Lys
235

gaggttgtca gactgcccta

attaaaaggg aatcgtgggyg

gttcttectt tattgatatt

atgagacggyg aaatggagca

gtttetgagt tcatgacaag

agcagtaaaa caggcaaaag

gcatttgcac aaacacggca

aactactata aacttgagtc

ttagcacatg ttttgtactt

aggtcaatat tgatgtcact

ttatatgaac tactatacat

aaaaaaaaaa aaaaaaaaaa

Leu

Gly

Arg

Asp

60

Gly

Gly

Val

Asn

Met

140

Gly

Pro

Pro

Asn

Ser

220

Ser

Leu

Ala

Phe

45

Trp

Phe

Ser

Arg

Tyr

125

Lys

Trp

Leu

Asp

His

205

Lys

Gly

Leu Leu Leu
15

Ala Ala Glu

Lys Ile Glu

Ile Ser Ala

Leu Lys Thr

80

Tyr Val Val
95

Val Asp Ile
110

Ile Lys Thr

Ser Ser Gly

Thr Asp Phe

160

Leu Ile Phe
175

Met Arg Arg
190

Glu Leu Pro

Ser Ser Gly

Ala Gly Lys
240

420

480

540

600

660

720

780

840

900

960

1020

1080

1106
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-continued
Arg Arg
<210> SEQ ID NO 31
<211> LENGTH: 2795
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 31
ggagctgaat accctcccag gcacacacag dgtgggacaca aataagggtt ttggaaccac 60
tattttctca tcacgacagc aacttaaaat gcctgggaag atggtcgtga tccttggagce 120
ctcaaatata ctttggataa tgtttgcagc ttctcaaget tttaaaatcg agaccacccce 180
agaatctaga tatcttgctc agattggtga ctccgtetca ttgacttgca gcaccacagg 240
ctgtgagtcc ccatttttcect cttggagaac ccagatagat agtccactga atgggaaggt 300
gacgaatgag gggaccacat ctacgctgac aatgaatcct gttagttttg ggaacgaaca 360
ctcttacctg tgcacagcaa cttgtgaatc taggaaattg gaaaaaggaa tccaggtgga 420
gatctactct tttcctaagg atccagagat tcatttgagt ggccctctgg aggctgggaa 480
gccgatcaca gtcaagtgtt cagttgctga tgtataccca tttgacaggc tggagataga 540
cttactgaaa ggagatcatc tcatgaagag tcaggaattt ctggaggatg cagacaggaa 600
gtcecctggaa accaagagtt tggaagtaac ctttactcct gtcattgagg atattggaaa 660
agttcttgtt tgccgagcta aattacacat tgatgaaatg gattctgtge ccacagtaag 720
gcaggctgta aaagaattgc aagtctacat atcacccaag aatacagtta tttctgtgaa 780
tccatccaca aagctgcaag aaggtggctc tgtgaccatg acctgttcca gcgagggtcet 840
accagctcca gagattttct ggagtaagaa attagataat gggaatctac agcacctttce 900
tggaaatgca actctcacct taattgctat gaggatggaa gattctggaa tttatgtgtg 960
tgaaggagtt aatttgattg ggaaaaacag aaaagaggtg gaattaattg ttcaagcatt 1020
ccctagagat ccagaaatcg agatgagtgg tggcctegtg aatgggaget ctgtcactgt 1080
aagctgcaag gttcctageg tgtaccccct tgaccggctg gagattgaat tacttaaggg 1140
ggagactatt ctggagaata tagagttttt ggaggatacg gatatgaaat ctctagagaa 1200
caaaagtttg gaaatgacct tcatccctac cattgaagat actggaaaag ctcttgtttg 1260
tcaggctaag ttacatattg atgacatgga attcgaaccc aaacaaaggc agagtacgca 1320
aacactttat gtcaatgttg cccccagaga tacaaccgtce ttggtcagece cttectecat 1380
cctggaggaa ggcagttctg tgaatatgac atgcttgage cagggctttce ctgctccgaa 1440
aatcctgtgg agcaggcagce tccctaacgg ggagctacag cctcectttetg agaatgcaac 1500
tctcacctta atttctacaa aaatggaaga ttctggggtt tatttatgtg aaggaattaa 1560
ccaggctgga agaagcagaa aggaagtgga attaattatc caagttactc caaaagacat 1620
aaaacttaca gcttttecctt ctgagagtgt caaagaagga gacactgtca tcatctcttg 1680
tacatgtgga aatgttccag aaacatggat aatcctgaag aaaaaagcgg agacaggaga 1740
cacagtacta aaatctatag atggcgccta taccatccga aaggcccagt tgaaggatge 1800
gggagtatat gaatgtgaat ctaaaaacaa agttggctca caattaagaa gtttaacact 1860
tgatgttcaa ggaagagaaa acaacaaaga ctatttttct cctgagectte tcgtgctcta 1920
ttttgcatcc teccttaataa tacctgeccat tggaatgata atttactttg caagaaaagce 1980
caacatgaag gggtcatata gtcttgtaga agcacagaaa tcaaaagtgt agctaatgct 2040
tgatatgttc aactggagac actatttatc tgtgcaaatc cttgatactg ctcatcattc 2100
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cttgagaaaa acaatgagct gagaggcaga cttccctgaa tgtattgaac ytggaaagaa 2160
atgcccatet atgtceccttg ctgtgagcaa gaagtcaaag taaaacttgce tgcctgaaga 2220
acagtaactg ccatcaagat gagagaactg gaggagttcc ttgatctgta tatacaataa 2280
cataatttgt acatatgtaa aataaaatta tgccatagca agattgctta aaatagcaac 2340
actctatatt tagawtgtta aaawaamyag tgttgcytgg actattataa tttaatgcat 2400
gttaggaaaa ttycacatta awatttgckg acagctgacc yttgtcatct ttctyctatt 2460
ttatyccctt ycacaaaatt ttatycctat atagtttatt gacaataatt tcaggttttg 2520
taaagatgcc gggttttata tttttataga caaataataa gcaaagggag cactgggttg 2580
actttcaggt actaaatacc tcaacctatg gtataatggt tgactgggtt tctctgtata 2640
gtactggcat ggtacggaga tgtttcacga agtttgttca tcagactcct gtgcaacttt 2700
cccaatgtgg cctaaaaatg caacttcttt ttattttett ttgtaaatgt ttaggttttt 2760
ttgtatagta aagtgataat ttctggaaww aaaaa 2795
<210> SEQ ID NO 32

<211> LENGTH: 647

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32

Met Pro Gly Lys Met Val Val Ile Leu Gly Ala Ser Asn Ile Leu Trp
1 5 10 15

Ile Met Phe Ala Ala Ser Gln Ala Phe Lys Ile Glu Thr Thr Pro Glu
20 25 30

Ser Arg Tyr Leu Ala Gln Ile Gly Asp Ser Val Ser Leu Thr Cys Ser
35 40 45

Thr Thr Gly Cys Glu Ser Pro Phe Phe Ser Trp Arg Thr Gln Ile Asp
50 55 60

Ser Pro Leu Asn Gly Lys Val Thr Asn Glu Gly Thr Thr Ser Thr Leu
65 70 75 80

Thr Met Asn Pro Val Ser Phe Gly Asn Glu His Ser Tyr Leu Cys Thr
85 90 95

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

Tyr Ser Phe Pro Lys Asp Pro Glu Ile His Leu Ser Gly Pro Leu Glu
115 120 125

Ala Gly Lys Pro Ile Thr Val Lys Cys Ser Val Ala Asp Val Tyr Pro
130 135 140

Phe Asp Arg Leu Glu Ile Asp Leu Leu Lys Gly Asp His Leu Met Lys
145 150 155 160

Ser Gln Glu Phe Leu Glu Asp Ala Asp Arg Lys Ser Leu Glu Thr Lys
165 170 175

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

Leu Val Cys Arg Ala Lys Leu His Ile Asp Glu Met Asp Ser Val Pro
195 200 205

Thr Val Arg Gln Ala Val Lys Glu Leu Gln Val Tyr Ile Ser Pro Lys
210 215 220

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

Ser Val Thr Met Thr Cys Ser Ser Glu Gly Leu Pro Ala Pro Glu Ile
245 250 255



139

US 8,323,906 B2

-continued

140

Phe

Tyr

Glu

305

Gly

Ser

Thr

Leu

Thr

385

Glu

Val

Glu

Ala

Pro

465

Asp

Arg

Leu

Ile

Lys

545

Tyr

Glu

Val

Val

Ile

625

Glu

Trp

Ala

Val

290

Leu

Gly

Val

Ile

Glu

370

Gly

Phe

Ala

Glu

Pro

450

Leu

Ser

Lys

Thr

Ser

530

Lys

Thr

Ser

Gln

Leu

610

Tyr

Ala

Ser

Thr

275

Cys

Ile

Leu

Tyr

Leu

355

Asn

Lys

Glu

Pro

Gly

435

Lys

Ser

Gly

Glu

Ala

515

Cys

Ala

Ile

Lys

Gly

595

Tyr

Phe

Gln

Lys

260

Leu

Glu

Val

Val

Pro

340

Glu

Lys

Ala

Pro

Arg

420

Ser

Ile

Glu

Val

Val

500

Phe

Thr

Glu

Arg

Asn

580

Arg

Phe

Ala

Lys

Lys

Thr

Gly

Gln

Asn

325

Leu

Asn

Ser

Leu

Lys

405

Asp

Ser

Leu

Asn

Tyr

485

Glu

Pro

Cys

Thr

Lys

565

Lys

Glu

Ala

Arg

Ser
645

<210> SEQ ID NO 33

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

1375

Leu

Leu

Val

Ala

310

Gly

Asp

Ile

Leu

Val

390

Gln

Thr

Val

Trp

Ala

470

Leu

Leu

Ser

Gly

Gly

550

Ala

Val

Asn

Ser

Lys

630

Lys

Asp

Ile

Asn

295

Phe

Ser

Arg

Glu

Glu

375

Cys

Arg

Thr

Asn

Ser

455

Thr

Cys

Ile

Glu

Asn

535

Asp

Gln

Gly

Asn

Ser

615

Ala

Val

Asn

Ala

280

Leu

Pro

Ser

Leu

Phe

360

Met

Gln

Gln

Val

Met

440

Arg

Leu

Glu

Ile

Ser

520

Val

Thr

Leu

Ser

Lys

600

Leu

Asn

Gly

265

Met

Ile

Arg

Val

Glu

345

Leu

Thr

Ala

Ser

Leu

425

Thr

Gln

Thr

Gly

Gln

505

Val

Pro

Val

Lys

Gln

585

Asp

Ile

Met

Asn

Arg

Gly

Asp

Thr

330

Ile

Glu

Phe

Lys

Thr

410

Val

Cys

Leu

Leu

Ile

490

Val

Lys

Glu

Leu

Asp

570

Leu

Tyr

Ile

Lys

Leu

Met

Lys

Pro

315

Val

Glu

Asp

Ile

Leu

395

Gln

Ser

Leu

Pro

Ile

475

Asn

Thr

Glu

Thr

Lys

555

Ala

Arg

Phe

Pro

Gly
635

Gln His Leu Ser

Glu

Asn

300

Glu

Ser

Leu

Thr

Pro

380

His

Thr

Pro

Ser

Asn

460

Ser

Gln

Pro

Gly

Trp

540

Ser

Gly

Ser

Ser

Ala

620

Ser

Asp

285

Arg

Ile

Cys

Leu

Asp

365

Thr

Ile

Leu

Ser

Gln

445

Gly

Thr

Ala

Lys

Asp

525

Ile

Ile

Val

Leu

Pro

605

Ile

Tyr

270

Ser

Lys

Glu

Lys

Lys

350

Met

Ile

Asp

Ser

430

Gly

Glu

Lys

Gly

Asp

510

Thr

Ile

Asp

Thr
590
Glu

Gly

Ser

Gly

Glu

Met

Val

335

Gly

Lys

Glu

Asp

Val

415

Ile

Phe

Leu

Met

Arg

495

Ile

Val

Leu

Gly

Glu

575

Leu

Leu

Met

Leu

Gly

Ile

Val

Ser

320

Pro

Glu

Ser

Asp

Met

400

Asn

Leu

Pro

Gln

Glu

480

Ser

Lys

Ile

Lys

Ala

560

Cys

Asp

Leu

Ile

Val
640
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<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 1327, 1328, 1329, 1330, 1331, 1332, 1333, 1334, 1335,
1336, 1337, 1338, 1339, 1340, 1341, 1342, 1343, 1344, 1345, 1346,
1347, 1348, 1349, 1350, 1351, 1352, 1353, 1354, 1355, 1356,
1357, 1358, 1359, 1360, 1361, 1362, 1363, 1364, 1365

<223> OTHER INFORMATION: n = A,T,C or G

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 1366, 1367, 1368, 1369, 1370, 1371, 1372

<223> OTHER INFORMATION: n = A, T,C or G

<400> SEQUENCE: 33
gagtcgacce acgcgteccge ccacgegtece gageggtcetg gacagegegt ggecggegec 60

getgtgggga cagecatgage ggeggttgga tggcgeaggt tggagegtgg cgaacagggg 120

ctetgggect ggegetgetyg ctgetgeteg gecteggact aggectggag gecgecgega 180
geceegettte caccccgace tetgeccagg cegcaggece cagctcagge tegtgeccac 240
ccaccaagtt ccagtgecge accagtgget tatgegtgee cctcacctgg cgetgegaca 300

gggacttgga ctgcagcgat ggcagcgatg aggaggagtg caggattgag ccatgtacce 360

agaaagggca atgcccaccg cccectggece teecectgece ctgcaccgge gtcagtgact 420
gctcetggggyg aactgacaag aaactgcgca actgcagecg cctggectge ctagcaggeg 480
agcteegttyg cacgetgage gatgactgea ttecactcac gtggegetge gacggccace 540
cagactgtee cgactccage gacgageteg getgtggaac caatgagatce ctcccggaag 600
gggatgccac aaccatgggg cccectgtga ccectggagag tgtcacctet ctcaggaatg 660
ccacaaccat ggggcccect gtgaccctgg agagtgtece ctetgteggg aatgccacat 720
cctectetge cggagaccag tctggaagece caactgecta tggggttatt gcagetgetg 780
cggtgetecag tgcaagectg gtcaccgeca cectectect tttgtectgg ctecgagece 840
aggagcgect ccgeccactg gggttactgg tggccatgaa ggagtccctg ctgctgtcag 900
aacagaagac ctcgcetgcce tgaggacaag cacttgccac caccgtcact cagccctggg 960

cgtagccgga caggaggaga gcagtgatgc ggatgggtac ccgggcacac cagccctcag 1020
agacctgagce tcttectggec acgtggaacc tcgaacccga gctcctgcag gaagtggecce 1080
tggagattga gggtccctgg acactcccta tggagatccg gggagctagg atggggaacce 1140
tgccacagce agaactgagg ggctggceccece aggcagetce cagggggtag aacggecctg 1200
tgcttaagac actcectgetg cccecgtetga gggtggcecgat taaagttget tcacatccte 1260
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaargg gcggcccgcet 1320

agactannnn nnnnnnnnnn nNNNNNNNnnnn NANNNNNNONN NNNANNNNNN nngaa 1375

<210> SEQ ID NO 34

<211> LENGTH: 282

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34

Met Ser Gly Gly Trp Met Ala Gln Val Gly Ala Trp Arg Thr Gly Ala
1 5 10 15

Leu Gly Leu Ala Leu Leu Leu Leu Leu Gly Leu Gly Leu Gly Leu Glu
20 25 30

Ala Ala Ala Ser Pro Leu Ser Thr Pro Thr Ser Ala Gln Ala Ala Gly
35 40 45

Pro Ser Ser Gly Ser Cys Pro Pro Thr Lys Phe Gln Cys Arg Thr Ser
50 55 60
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144

Gly Leu Cys

Ser Asp Gly

Lys Gly Gln

Val Ser Asp

115

Arg Leu Ala
130

Cys Ile Pro
145

Ser Ser Asp

Asp Ala Thr

Leu Arg Asn

195

Pro Ser Val
210

Ser Pro Thr
225

Ser Leu Val

Glu Arg Leu

Leu Leu Ser
275

<210> SEQ I
<211> LENGT!
<212> TYPE:

<213> ORGANISM: Homo sapiens

<220> FEATUI

Val Pro Leu
70

Ser Asp Glu
Cys Pro Pro
100

Cys Ser Gly

Cys Leu Ala

Leu Thr Trp

150

Glu Leu Gly
165

Thr Met Gly
180

Ala Thr Thr

Gly Asn Ala

Ala Tyr Gly

230

Thr Ala Thr
245

Arg Pro Leu
260

Glu Gln Lys

D NO 35
H: 1798
DNA

RE:

Thr

Glu

Pro

Gly

Gly

135

Arg

Cys

Pro

Met

Thr

215

Val

Leu

Gly

Thr

<221> NAME/KEY: misc_feature

<222> LOCAT

<223> OTHER INFORMATION :

ION: 6, 7

<400> SEQUENCE: 35

ttegannggce
tactcagatt
gggttaatet
ctggttggtt
tgtgtatttt
ctaaccetgt
tgttgtattt
agtaatcagt
gagggcactc
gttttcacct
cacctttact
cattcctaaa

cagtttatcc

cgcecgggcea ggtacctcaa

gtggataata

attatcaaga acagtcaccce

ggttggttgg

tccccatgag toottttttt

aattttecta catccaagaa

ggctaatttt

actttattac atcactgaac

tatcagtcta taactatcaa

cttgacataa tgctatttaa

ttcaaagtgt

cctggtetge tttcetacatt

tgatgttgct tgtaatgcag

n =

Trp

Glu

Pro

Thr

120

Glu

Cys

Gly

Pro

Gly

200

Ser

Ile

Leu

Leu

Ser
280

Arg Cys Asp

Cys Arg Ile

Gly Leu Pro

105
Asp Lys Lys

Leu Arg Cys

Asp Gly His

155

Thr Asn Glu
170

Val Thr Leu
185

Pro Pro Val

Ser Ser Ala

Ala Ala Ala

235

Leu Leu Ser
250

Leu Val Ala
265

Leu Pro

A,T,C or G

attgaattgg

catgtgggtg

gctgtettaa

tttgttgtag

atttttaggg
tttttaaagg
tggttaataa
tgtgggtgta
aatcctgtgyg
aacaatcaca
tgcagectat
taaaatatgg
cgtagtgcaa
aggcttgaat
ttggetattyg
catggtatgg

tagaggctat

Arg Asp Leu

Glu Pro Cys

Cys Pro Cys

110

Leu Arg Asn
125

Thr Leu Ser
140

Pro Asp Cys

Ile Leu Pro

Glu Ser Val

190

Thr Leu Glu
205

Gly Asp Gln
220

Ala Val Leu

Trp Leu Arg

Met Lys Glu
270

gagggtgggt
caacatagca
caagttttac
taggtgtgtyg
ctttttcact
aagtagtggt
taagagttgg
agacatccte
cagggtgttt
tttteecttt
cagagagtgc
aaaccatgtg

ttegectteg

Asp Cys
80

Thr Gln
95

Thr Gly

Cys Ser

Asp Asp

Pro Asp

160

Glu Gly
175

Thr Ser

Ser Val

Ser Gly

Ser Ala

240

Ala Gln
255

Ser Leu

tagggactga
ttectacagea
tgatcagttg
tgggtgtgty
tacaactage
ttaaatactt
gttaaaaatc
attgaaaatg
tgataccttt
atataatttt
attgtcctat
attetttgta

cttttettte

60

120

180

240

300

360

420

480

540

600

660

720

780
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tcgacctttt tgtaaaccct ataattatga agegattget tgagaaaata
atagaataga atagactgac caagatggtt cacagtttet ttttttaact
taatgtattt ctgaaccact tggcagacaa attcacaaca cttaatgttc
taaaggaagc taaaaccatg tttgetttet ggtactacat gcattagega
aagttttgtt ctccactgaa gtaatactta acatctcaga aaaaattttg
agttttgtat taaatcagtc atttcatatg cactatatca agtacaaaca
ctgtttatag tagtgtacta acaaagtctc ccttgcagcet tcagactgtt
ttatcgttca aatacagcac ttgaatatcce caagtagttc ttctacgcat
tctaaaccca gttaagcatg gaagagaggt agtaggtagg tgcagtgtgt
aacaagtagg ccttttattc attgatatct tttecccaagt actggatttt
gtatctgttt gatttttttt tctaatattt cagttgaget getgttttet
attgtatact caattgtgta tagaagaagc tggtgagagt gccctectac
aattgcagtyg ttttgcatgc aaaatataaa aaatttaaat tgtcctgatt
aatggagaaa caatcatatc tttctaageg gtaatggagg aagactagtg

tttgatatat ttgagttcat tttttccaca atgtcatact tttgacgcag

catargtatc ctagttcatg tacatccgaa tgctaaataa tactgtgttt

gttgcaagaa caaatggaat aaacttgaat tgtgctacaa aaaaaaaaaa

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

<400>

Met Leu Phe Lys

1

SEQ ID NO 36

LENGTH: 57

TYPE: PRT

ORGANISM: Homo sapiens

SEQUENCE: 36

5 10

acatataaac
aggttattta
atattttgag
aaggttaagt
catgttetgt
ggtagtttac
atctataggce
agctcacctt
ggaagetgea
aaatctgwat
tccatgcaat
ataaataagce
ctattttgta
ctttgtgeat
ttgggtttet
taagttttgt

aaaaaaaa

Gly Leu Asn Phe Ser Leu Tyr Ile Ile Phe Thr Phe

15

Thr Phe Lys Val Phe Cys Cys Ser Trp Leu Leu Gln Arg Val His Cys

20 25

30

Pro Ile Ile Pro Lys Pro Gly Leu Leu Ser Thr Phe Met Val Trp Lys

35 40 45

Pro Cys Asp Ser Leu Tyr Ser Leu Ser

50

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

55
SEQ ID NO 37
LENGTH: 3113
TYPE: DNA
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: misc_feature

LOCATION: 68, 92, 94, 106, 145
OTHER INFORMATION: n = A,T,C or G

SEQUENCE: 37

gacccacgms yccgegtegt cegegegteg ceggaagggg aagtttegece

gectegentyg gtecgaatte ggtggegeca cngntccgee cgtetnecge

geggettegg cggcttecac ctagnacacce taacagtcge ggagccggec

ggggtcggea cggggagtceg ggeggtettg tgcatcttgg ctacctgtgg
tcggacatcg gagactggtt caggagcatc ccggcgatca cgegetattg

accgtegeeyg tgccettggt cggcaaacte ggectcateca gecceggecta

tggcccgaag ccettecttta tegetttecag atttggagge caatcactge

tcagaaggcet

cttetgeate

gcgtegtgag

gtcgaagatg

gttegeegec

cctettecte

caccttttat

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1798

60

120

180

240

300

360

420
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ttceectgtgg gtceccaggaac tggatttett tatttggtca atttatattt cttatatcag 480
tattctacgc gacttgaaac aggagctttt gatgggaggc cagcagacta tttattcatg 540
ctcctecttta actggatttg catcgtgatt actggcttag caatggatat gcagttgctg 600
atgattcctc tgatcatgtc agtactttat gtctgggccc agctgaacag agacatgatt 660
gtatcatttt ggtttggaac acgatttaag gcctgctatt taccctgggt tatccttgga 720
ttcaactata tcatcggagg ctcggtaatc aatgagetta ttggaaatct ggttggacat 780
ctttattttt tcctaatgtt cagataccca atggacttgg gaggaagaaa ttttctatcc 840
acacctcagt ttttgtaccg ctggctgccce agtaggagag gaggagtatc aggatttggt 900
gtgecccectg ctagecatgag gcgagctget gatcagaatg gcggaggcgg gagacacaac 960

tggggccagg gctttcgact tggagaccag tgaaggggceg gcctcgggca geccgctecte 1020
tcaagccaca tttcctecca gtgctgggtg cgcttaacaa ctgcgttetg gctaacactg 1080
ttggacctga cccacactga atgtagtctt tcagtacgag acaaagtttc ttaaatcccg 1140
aagaaaaata taagtgttcc acaagtttca cgattctcat tcaagtcctt actgctgtga 1200
agaacaaata ccaactgtgc aaattgcaaa actgactaca ttttttggtg tcttctette 1260
tcecectttee gtctgaataa tgggttttag cgggtcecctag tectgetggeca ttgagcectggg 1320
gctgggtcac caaaccctte ccaaaaggac ccttatctcet ttcecttgcaca catgectcete 1380
tceccactttt cccaacccece acatttgcaa ctagaagagg ttgcccataa aattgctcetg 1440
ccettgacag gttcetgttat ttattgactt ttgccaaggce ttggtcacaa caatcatatt 1500
cacgtaattt tccccctttg gtggcagaac tgtagcaata gggggagaag acaagcagcg 1560
gatgaagcgt tttctcagcet tttggaattg cttcgacctg acatccgttg taaccgtttg 1620
ccacttcttc agatattttt ataaaaaagt accactgagt cagtgagggc cacagattgg 1680
tattaatgag atacgagggt tgttgctggg tgtttgtttc ctgagctaag tgatcaagac 1740
tgtagtggag ttgcagctaa catgggttag gtttaaacca tgggggatgc aacccctttg 1800
cgtttcatat gtaggcctac tggctttgtg tagctggagt agttgggttg ctttgtgtta 1860
ggaggatcca gatcatgttg gctacaggga gatgctctcet ttgagaggct cctgggcatt 1920
gattccattt caatctcatt ctggatatgt gttcattgag taaaggagga gagaccctca 1980
tacgctattt aaatgtcact tttttgccta tccccegttt tttggtcatg tttcaattaa 2040
ttgtgaggaa ggcgcagcte ctcetcetgcac gtagatcatt ttttaaaget aatgtaagceca 2100
catctaaggg aataacatga tttaaggttg aaatggcttt agaatcattt gggtttgagg 2160
gtgtgttatt ttgagtcatg aatgtacaag ctctgtgaat cagaccagct taaataccca 2220
cacctttttt tcgtaggtgg gcecttttecta tcagagcttg gectcataacc aaataaagtt 2280
ttttgaaggc catggctttt cacacagtta ttttatttta tgacgttatc tgaaagcaga 2340
ctgttaggag cagtattgag tggctgtcac actttgaggc aactaaaaag gcttcaaacg 2400
ttttgatcag tttcttttca ggaaacattg tgctctaaca gtatgactat tctttccccce 2460
actcttaaac agtgtgatgt gtgttatcct aggaaatgag agttggcaaa caacttctca 2520
ttttgaatag agtttgtgtg tacctctcca tatttaattt atatgataaa ataggtgggg 2580
agagtctgaa ccttaactgt catgttttgt tgttcatctg tggccacaat aaagtttact 2640
tgtaaaattt tagaggccat tactccaatt atgttgcacg tacactcatt gtacaggcgt 2700
ggagactcat tgtatgtata agaatattct gacagtgagt gacccggagt ctctggtgta 2760

ccctettace agtcagetge ctgcgagcag tcatttttte ctaaaggttt acaagtattt 2820
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agaactcttc
agctgatgac
gctatttgag
aaaaaaaaat
ggtaaaaatt
<210> SEQ I

<211> LENGT!
<212> TYPE:

agttcagggce
gttattgatt
ttttgacttg
ccttattttg
gtaaattaaa
D NO 38

H: 251
PRT

aaaatgttca
ttgtctggat
acaaggcaaa
tataaaggac

atgtgcaact

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

Met Ser Asp
1

Tyr Trp Phe
Leu Ile Ser
35

Arg Phe Gln
50

Gly Pro Gly

Gln Tyr Ser

Asp Tyr Leu

Gly Leu Ala

115

Val Leu Tyr
130

Trp Phe Gly
145

Gly Phe Asn

Asn Leu Val

Asp Leu Gly

195

Trp Leu Pro
210

Ala Ser Met
225

Asn Trp Gly

<210> SEQ I
<211> LENGT!
<212> TYPE:

Ile Gly Asp Trp Phe

Ala Ala Thr Val Ala

20

Pro Ala Tyr Leu Phe

40

Ile Trp Arg Pro Ile

55

Thr Gly Phe Leu Tyr

70

Thr Arg Leu Glu Thr

Phe Met Leu Leu Phe

100

Met Asp Met Gln Leu

120

Val Trp Ala Gln Leu

135

Thr Arg Phe Lys Ala
150

Tyr Ile Ile Gly Gly

165

Gly His Leu Tyr Phe

180

Gly Arg Asn Phe Leu

200

Ser Arg Arg Gly Gly

215

Arg Arg Ala Ala Asp
230

Gln Gly Phe Arg Leu

245

D NO 39
H: 3599
DNA

<213> ORGANISM: Homo sapiens

<220> FEATU

RE:

<221> NAME/KEY: misc_feature

<222> LOCAT

<223> OTHER INFORMATION:

ION: 3390,

<400> SEQUENCE: 39

3420

tgaagttatt

tatgtttetg

acatgacagt

ttcecttttt

tgaaaaaaaa

Arg

Val

25

Leu

Thr

Leu

Gly

Asn

105

Leu

Asn

Cys

Ser

Phe

185

Ser

Val

Gln

Gly

Ser

10

Pro

Trp

Ala

Val

Ala

Trp

Met

Arg

Tyr

Val

170

Leu

Thr

Ser

Asn

Asp
250

n=~-4AT,C or G

Ile

Leu

Pro

Thr

Asn

75

Phe

Ile

Ile

Asp

Leu

155

Ile

Met

Pro

Gly

Gly

235

Gln

cctecttaaac
gaataatttt
ggattctett
gtaaactaat

aaaaaaaaaa

Pro Ala Ile
Val Gly Lys
30

Glu Ala Phe
45

Phe Tyr Phe
60

Leu Tyr Phe

Asp Gly Arg

Cys Ile Val

110

Pro Leu Ile
125

Met Ile Val
140

Pro Trp Val

Asn Glu Leu

Phe Arg Tyr

190

Gln Phe Leu
205

Phe Gly Val
220

Gly Gly Gly

atggttagga
accaaaacaa
tacaaatgga
cctttttatt

aaa

Thr Arg
15

Leu Gly

Leu Tyr

Pro Val

Leu Tyr

80

Pro Ala
95

Ile Thr

Met Ser

Ser Phe

Ile Leu

160

Ile Gly
175

Pro Met
Tyr Arg

Pro Pro

Arg His
240

cagtttggga ccaaagccaa agataaccag gttcatatta attacacgga ataggcaaga

2880

2940

3000

3060

3113

60
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aagcatgagc cctgaggagg aaggaaaggg actgtcccag gtgtacttac ctcaaagatg 120
aagaaatatc aaagacagga aaccctaggt tcttgccctt cagtcgctat ctecttgecc 180
attagtaaaa tgcggccgat gaatgtecctce acttectgtcce atctgggcag gaggtgggaa 240
gggtgacgtg caaatggatg ggaggaaccc ttttttcgge agcacccacce acacccagec 300
tagtgccacg caccgcaagce gctccataaa cgcacacagce gtcgcesweya csmgkmyscce 360
gggcggectt cgegggattt ctecctggcgt cggctttcag actcccgagg gtgggataaa 420
tcgagagggt ggcatccttt ggcttttett ctcccaggeca gctctgaacce atgtttatge 480
aacgtttaat gggctctaat aaaacggcta ataattttga tccgcggaag caccgactceg 540
ctegetaage cgagtctgeg agggtgaage tgcaactcca acgccggaaa gcgeggetac 600

cgaaaagcege atgcgecacyg gggtggcacg aagctagagt aagetgagga ggtgggegga 660

aaccatggca accatgggtyg atgacgacat ggggagcgte tctagegetg gattatgacyg 720
ctggattatg acgcatgcag tgggegeceg ctetgeggtt cgettgactg acggcegeage 780
ctecegggect agecacagca gcaacggcag aggccagcegg gcgaggtcaa gatggtgget 840

ccgegggcgg gggaggcagt ggagggagga ggagtcagac cttagccagc cggaaacacc 900
gaaacccaga gacctcctgg ggagccgteg ccgecgecge cctceteggee atcgetgect 960
ccgecgectg ctecaccteg agggacgcga gegggeggeg gggctggecg tgagagagac 1020
aggagaggaa ggagggcagg ggcggagttg cccgecttag ccccegecece cggecgegge 1080
ccegggecct geccegegeg gecctgeceg geccaccgag cectggtgtg gcageggete 1140
atggcggcceg tggggcccece gcagcagcag gtgcggatgg cccatcagea ggtctgggeg 1200
gcgctcgaag tggcgctceceg ggtgccectge ctttacatca tcgacgccat cttcaactcece 1260
tacccggatt ccagccaaag ccggttcectge atcgtgctec agatcttect ccggctettt 1320
ggtgtatttg catccagtat tgttctgatc ttgtcacaac gatcactttt caagttttac 1380
acgtacagct cagcctttet gttagctgca acttcagtgt tggtgaatta ttatgettcet 1440
ttgcacattg acttctatgg tgcctacaac acgtcagctt ttggaattga gctgcttect 1500
cgaaaaggtc cctcgectgtg gatggcactt atcgttctac agctaacatt tggaattgga 1560
tacgttacac tactccagat tcattccatc tattcacaat taattatttt ggatctcttg 1620
gttcectgtaa taggcttaat cacagagcta ccattacaca tcagagagac tttactgttt 1680
acttctteet tgattctcac attaaataca gtgtttgtecc tggcagtgaa actgaagtgg 1740
ttttattatt ccacacgata tgtttatctt ttggtgaggc acatgtatcg aatttatgga 1800
ttacagttat tgatggagga cacatggaag aggattcgtt tcccagacat actacgagtc 1860
ttttggctaa caagagttac agctcaggct acagtgttaa tgtacatctt aaggatggca 1920
aatgaaactg attccttctt tatttcttgg gatgattttt gggacctcat ttgcaatctt 1980
ataattagtg ggtgcgattc tacactaact gtactgggca tgagtgctgt aatttcctca 2040
gtagcccatt atttggggct tggaatattg gecctttattg gatcaactga ggaagatgac 2100
aggcgtettg getttgttge acctgtttta ttttttattt tggctcttca gactgggtta 2160
agtgggctaa gaccagaaga gagacttatt cgcttaagta gaaacatgtg ccttttatta 2220
actgcagtcc tgcattttat ccatggaatg acagaccctg tattaatgtce tctcagtgece 2280
tctcatgtgt catctttteg tagacatttt cctgtgetgt ttgtetetge ttgectgttt 2340
attcttecctg tcttactcag ttatgttctt tggcatcact atgcactaaa tacatggttg 2400

tttgcagtta cagcattttg tgtggaactg tgcttaaaag taattgtttc tctcactgtt 2460
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tatacgttat tcatgattga tggctactat aatgtcctct gggaaaagct tgacgattat 2520
gtctactacg ttcgttcaac aggcagtatt attgaattta tatttggagt tgtaatgttt 2580
ggaaatgggg cttacactat gatgtttgag tcgggaagta aaattcgggce ttttatgatg 2640
tgcctacatg catattttaa catctactta caagccaaaa atggctggaa gacatttatg 2700
aatcgtagga ctgctgtgaa gaaaattaat tcacttcctg aaataaaagg gagccgctta 2760
caagaaataa atgatgtatg tgcaatctgc tatcatgagt ttacaacatc tgctcgtatt 2820
acaccgtgta atcattattt ccatgcactt tgccttcgga aatggctgta cattcaagat 2880
acttgtccaa tgtgccatca gaaagtatac atcgaagatg atatcaagga taattcaaat 2940
gtatctaaca acaatggatt tattccaccc aatgaaactc cagaggaagc tgtaagagaa 3000
gctgctgectg aatctgacag ggaattgaac gaagatgaca gtacagattg tgatgatgat 3060
gttcaaagag aaagaaatgg agtgattcag cacacaggcg cagcagctga agaatttaat 3120
gatgatactg actgatgaaa atagcattta ttaatgattg aggtatttgt ttaaaattca 3180
gttcatccaa aatggagtaa tatccttcac cttcagtgtg taaccaagca caaaaacagt 3240
atcaatgttg aatctgtgaa tggttttccg tttactgtga tgtgctactg taaatatacc 3300
tctttaatta cttctggtet ctttggtgac ctgtttaaat ttgtgtacat tattgtacat 3360
agaataaaat gttttcacat ttttatgacn aaaawwwraa caaatagctt tttaatagan 3420
tgtaatgatc atatggtgcg tcacctgtgce caaatattct tcaatgaaat tatataatgt 3480
aactttggac ctcagttttt ctttagaaat gggtgggaga atgaaaatgc aaatcaggaa 3540
accacattaa agtcaaggaa ataaaataat ttgaccagag gataaaggac atgagagag 3599
<210> SEQ ID NO 40

<211> LENGTH: 664

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

Met Ala Ala Val Gly Pro Pro Gln Gln Gln Val Arg Met Ala His Gln
1 5 10 15

Gln Val Trp Ala Ala Leu Glu Val Ala Leu Arg Val Pro Cys Leu Tyr
20 25 30

Ile Ile Asp Ala Ile Phe Asn Ser Tyr Pro Asp Ser Ser Gln Ser Arg
35 40 45

Phe Cys Ile Val Leu Gln Ile Phe Leu Arg Leu Phe Gly Val Phe Ala
50 55 60

Ser Ser Ile Val Leu Ile Leu Ser Gln Arg Ser Leu Phe Lys Phe Tyr
65 70 75 80

Thr Tyr Ser Ser Ala Phe Leu Leu Ala Ala Thr Ser Val Leu Val Asn
85 90 95

Tyr Tyr Ala Ser Leu His Ile Asp Phe Tyr Gly Ala Tyr Asn Thr Ser
100 105 110

Ala Phe Gly Ile Glu Leu Leu Pro Arg Lys Gly Pro Ser Leu Trp Met
115 120 125

Ala Leu Ile Val Leu Gln Leu Thr Phe Gly Ile Gly Tyr Val Thr Leu
130 135 140

Leu Gln Ile His Ser Ile Tyr Ser Gln Leu Ile Ile Leu Asp Leu Leu
145 150 155 160

Val Pro Val Ile Gly Leu Ile Thr Glu Leu Pro Leu His Ile Arg Glu
165 170 175

Thr Leu Leu Phe Thr Ser Ser Leu Ile Leu Thr Leu Asn Thr Val Phe
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Val

Tyr

Met

225

Phe

Leu

Phe

Leu

Leu

305

Arg

Gln

Ser

Gly

Ser

385

Ile

Lys

Tyr

Arg

465

Gly

Ala

Lys

Ile

Asp

545

Thr

Tyr

Asp

Leu

Leu

210

Glu

Trp

Arg

Trp

Thr

290

Gly

Arg

Thr

Arg

Met

370

Phe

Leu

Thr

Val

Tyr

450

Ser

Asn

Phe

Asn

Asn

530

Val

Pro

Ile

Asp

Ala

195

Leu

Asp

Leu

Met

Asp

275

Val

Leu

Leu

Gly

Asn

355

Thr

Arg

Pro

Trp

Ile

435

Asn

Thr

Gly

Met

Gly

515

Ser

Cys

Cys

Gln

Ile
595

180

Val

Val

Thr

Thr

Ala

260

Leu

Leu

Gly

Gly

Leu

340

Met

Asp

Arg

Val

Leu

420

Val

Val

Gly

Ala

Met

500

Trp

Leu

Ala

Asn

Asp

580

Lys

Lys

Arg

Trp

Arg

245

Asn

Ile

Gly

Ile

Phe

325

Ser

Cys

Pro

His

Leu

405

Phe

Ser

Leu

Ser

Tyr

485

Cys

Lys

Pro

Ile

His

565

Thr

Asp

Leu

His

Lys

230

Val

Glu

Cys

Met

Leu

310

Val

Gly

Leu

Val

Phe

390

Leu

Ala

Leu

Trp

Ile

470

Thr

Leu

Thr

Glu

Cys

550

Tyr

Cys

Asn

Lys

Met

215

Arg

Thr

Thr

Asn

Ser

295

Ala

Ala

Leu

Leu

Leu

375

Pro

Ser

Val

Thr

Glu

455

Ile

Met

His

Phe

Ile

535

Tyr

Phe

Pro

Ser

Trp

200

Tyr

Ile

Ala

Asp

Leu

280

Ala

Phe

Pro

Arg

Leu

360

Met

Val

Tyr

Thr

Val

440

Lys

Glu

Met

Ala

Met

520

Lys

His

His

Met

Asn
600

185

Phe

Arg

Arg

Gln

Ser

265

Ile

Val

Ile

Val

Pro

345

Thr

Ser

Leu

Val

Ala

425

Tyr

Leu

Phe

Phe

Tyr
505
Asn
Gly

Glu

Ala

cys
585

Val

Tyr

Ile

Phe

Ala

250

Phe

Ile

Ile

Gly

Leu

330

Glu

Ala

Leu

Phe

Leu

410

Phe

Thr

Asp

Ile

Glu

490

Phe

Arg

Ser

Phe

Leu

570

His

Ser

Tyr

Tyr

Pro

235

Thr

Phe

Ser

Ser

Ser

315

Phe

Glu

Val

Ser

Val

395

Trp

Cys

Leu

Asp

Phe

475

Ser

Asn

Arg

Arg

Thr

555

Cys

Gln

Asn

Ser

Gly

220

Asp

Val

Ile

Gly

Ser

300

Thr

Phe

Arg

Leu

Ala

380

Ser

His

Val

Phe

Tyr

460

Gly

Gly

Ile

Thr

Leu

540

Thr

Leu

Lys

Asn

Thr

205

Leu

Ile

Leu

Ser

Ccys

285

Val

Glu

Ile

Leu

His

365

Ser

Ala

His

Glu

Met

445

Val

Val

Ser

Tyr

Ala

525

Gln

Ser

Arg

Val

Asn
605

190

Arg

Gln

Leu

Met

Trp

270

Asp

Ala

Glu

Leu

Ile

350

Phe

His

Cys

Tyr

Leu

430

Ile

Tyr

Val

Lys

Leu

510

Val

Glu

Ala

Lys

Tyr

590

Gly

Tyr

Leu

Arg

Tyr

255

Asp

Ser

His

Asp

Ala

335

Arg

Ile

Val

Leu

Ala

415

Cys

Asp

Tyr

Met

Ile

495

Gln

Lys

Ile

Arg

Trp

575

Ile

Phe

Val

Leu

Val

240

Ile

Asp

Thr

Tyr

Asp

320

Leu

Leu

His

Ser

Phe

400

Leu

Leu

Gly

val

Phe

480

Arg

Ala

Lys

Asn

Ile

560

Leu

Glu

Ile
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Pro Pro Asn
610

Ser Asp Arg
625

Val Gln Arg

Glu Glu Phe

<210> SEQ I
<211> LENGT!
<212> TYPE:

Glu Thr Pro

Glu Leu Asn Glu Asp Asp Ser

615

630

Glu Glu Ala Val

635

620

Arg Glu Ala Ala Ala Glu

Thr Asp Cys Asp Asp Asp

640

Glu Arg Asn Gly Val Ile Gln His Thr Gly Ala Ala Ala

645

Asn Asp Asp Thr Asp

660

D NO 41
H: 2080
DNA

<213> ORGANISM: Homo sapiens

<220> FEATU

RE:

<221> NAME/KEY: misc_feature
ION: 34, 85, 95

<222> LOCAT

<223> OTHER INFORMATION :

<400> SEQUENCE: 41

cgacceegces
tctgagetag
gaatggataa
ccatctacat
aagaaaattc
atgaaaagac
ggtgtatcac
ttgatgtggt
ttgatccegy
agttcctttt
gtgettgeat
caggtctgtyg
agaaactaga
gtgtctetge
accggaaaga
tttacaattg
gtttttaatt
cattcaccac
gcecatcettte
caaatttatg
tgttagactt
gtttetttygg
cagtcaacca
tatctaagat
gctgtttgta
attttaactt
aactcteegt

acataccagg

tceremgssr
agggtgaagc
cegttttget
ggcagcctece
cagtgatttg
ttataatgat
catacccaaa
cacaaaatgt
aaaccacaat
accttttgtg
ttgccgaage
tacactggge
gctecctgac
tececcttacag
gtacacctta
ccatttttat
tttatttgtyg
taaatacaca
aaataaacta
aaagaaaatt
ttcagtaaaa
gaaacctcte
gcagtattag
cattttccect
tectgecactgt
tgtaactgca
aagattttca

gttattaaaa

rkkgecgtcceg
tggcnggage
acagcatttg
attggcacag
aataaaagca
gcacttttte
aacatgcatt
gtgagtttca
agcgggattg
agtttaggtt
ttatatccca
tcagtaagtt
aatgtatccyg
ttcatggett
atgaaggcat
ttttttaaaa
gatataccat
cttaatacca
atctaggtcet
gggagtagga
ctaaagtaac
atcgtcaaaa
tgctgtttte
aagcattgac
gtctgtctac
agaattccag
gtaccaccaa

gtgtgettte

n=~4,T,

650

Cor G

cggnggegeg
agganggatg
taattgettyg
acttctggta
tctgggatga
gatacaatgg
ggtatagcce
cactaactga
atctccttag
tgatgtgett
ccattgecac
gttatgttge
gtgaatttgg
ctgctetett
atcgtgtgge
taatactgat
tttattatga
ctaaaattta
agacagaaag
atgtgaccga
tgtatctgtt
ctttatgtte
aaagatttaa
acatagctte
aaaaagtgaa
ttcagececggg
attgttttgg

tttttacatt

gggagagtag
ggcgagcagt
tgtgcttage
tgaatatcga
attcattagt
cacagtggga
accagaaagg
gcagttcatg
gacctatett
tggggcetttyg
gggcattcete
tggaattgaa
atggtcctte
catctggget
atgagcaaga
attttccceca
aaatctattt
tgtggtttac
aaatggatag
aaacaagttg
caactaaaaa
actttgetgt
gctctataaa
atctgaggty
aaatacagtyg
cgaggattag
atttttttte

atattacagt

655

ggtgctgtgg
ctgaatgeca
ctcattteca
agtccagtte
gatgaggcag
ttgtggagac
acagagtcat
gagaaatttg
tggegttgee
atcggacttt
catctecttg
ctactccace
tgectggett
gctcacacca
aactgcctge
cctetecaatt
tatttataca
tttaagcgat
agacttgaca
tgctaatgte
ctctatatta
tgtagatage
attgggaaat
agatatggca
tttacttgaa
tattattttt
tttectette

tacaaggtaa

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
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aattcctcaa ctgctattta tttattccag cccagtacta taaagaacgt ttcaccataa 1740
tgaccctcca gagctgggaa acctaccaca agatctaaag ttctggctgt ccattaacct 1800
ccaactatgg tctttatttc ttgtggtaat atgatgtgecc tttceccttgec taaatcccett 1860
cctggtgtgt atcaacatta tttaatgtct tctaattcag tcattttttt ataagtatgt 1920
ctataaacat tgaactttaa aaaacttatt tatttattcc actactgtag caattgacag 1980
attaaaaaaa tgtaacttca taatttctta ccataacctc aatgtctttt ttaaaaaata 2040
aaattaaaaa tgaaaagaga aaaaaaaaaa aaaaaaaaac 2080
<210> SEQ ID NO 42

<211> LENGTH: 253

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 42

Met Asp Asn Arg Phe Ala Thr Ala Phe Val Ile Ala Cys Val Leu Ser
1 5 10 15

Leu Ile Ser Thr Ile Tyr Met Ala Ala Ser Ile Gly Thr Asp Phe Trp
20 25 30

Tyr Glu Tyr Arg Ser Pro Val Gln Glu Asn Ser Ser Asp Leu Asn Lys
35 40 45

Ser Ile Trp Asp Glu Phe Ile Ser Asp Glu Ala Asp Glu Lys Thr Tyr
50 55 60

Asn Asp Ala Leu Phe Arg Tyr Asn Gly Thr Val Gly Leu Trp Arg Arg
65 70 75 80

Cys Ile Thr Ile Pro Lys Asn Met His Trp Tyr Ser Pro Pro Glu Arg
85 90 95

Thr Glu Ser Phe Asp Val Val Thr Lys Cys Val Ser Phe Thr Leu Thr
100 105 110

Glu Gln Phe Met Glu Lys Phe Val Asp Pro Gly Asn His Asn Ser Gly
115 120 125

Ile Asp Leu Leu Arg Thr Tyr Leu Trp Arg Cys Gln Phe Leu Leu Pro
130 135 140

Phe Val Ser Leu Gly Leu Met Cys Phe Gly Ala Leu Ile Gly Leu Cys
145 150 155 160

Ala Cys Ile Cys Arg Ser Leu Tyr Pro Thr Ile Ala Thr Gly Ile Leu
165 170 175

His Leu Leu Ala Gly Leu Cys Thr Leu Gly Ser Val Ser Cys Tyr Val
180 185 190

Ala Gly Ile Glu Leu Leu His Gln Lys Leu Glu Leu Pro Asp Asn Val
195 200 205

Ser Gly Glu Phe Gly Trp Ser Phe Cys Leu Ala Cys Val Ser Ala Pro
210 215 220

Leu Gln Phe Met Ala Ser Ala Leu Phe Ile Trp Ala Ala His Thr Asn
225 230 235 240

Arg Lys Glu Tyr Thr Leu Met Lys Ala Tyr Arg Val Ala
245 250

<210> SEQ ID NO 43

<211> LENGTH: 2015

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 43

cttcaccegt cegtgataag gagatttaag aagtctgagg gtggtgttaa gtttctecaga 60
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-continued
acagacgcat atttgcggat gcaattgcag aacaggaaac agaaccaggg agaattttag 120
gtacccccaa atctcattgg ccctccgcac aagccaagcce acagccacte ctgccacaca 180
atcggatcge tttcagcact cgcagcegtg gacagctccce tegecgcegeg gtectttect 240
ctgcagtgag ctgatttgct ctgccagcag ctgtcecggtge cgcgctcecgac accgagtcct 300
agctagcget cacagaatac gcgctcecte cctcecccectt ctetgtecee cgectetege 360
tcaccecegge ccactccage ggcgactttg agggattcec tectetggegg cctectgcage 420
agcacagcceg gectcatteg gggcactgeg agtatggatce tccaaggaag aggggtceccce 480
agcatcgaca gacttcgagt tctcctgatg ttgttccata caatggctca aatcatggca 540
gaacaagaag tggaaaatct ctcaggcctt tccactaacce ctgaaaaaga tatatttgtg 600
gtgcgggaaa atgggacgac gtgtctcatg gcagagtttg cagccaaatt tattgtacct 660
tatgatgtgt gggccagcaa ctacgtagat ctgatcacag aacaggccga tatcgcattg 720

acccggggag ctgaggtgaa gggcegetgt ggecacageg agteggaget gcaagtgtte 780

tgggtggate gegecatatge actcaaaatyg ctetttgtaa aggaaagcca caacatgtcce 840
aagggacctyg aggcgacttg gaggctgage aaagtgcagt ttgtctacga ctecteggay 900
aaaacccact tcaaagacgc agtcagtgct gggaagcaca cagccaacte gcaccaccte 960

tctgecttgg tcaccccececge tgggaagtce tatgagtgtc aagctcaaca aaccatttca 1020
ctggcctecta gtgatccgeca gaagacggtce accatgatcce tgtctgeggt ccacatccaa 1080
ccttttgaca ttatctcaga ttttgtctte agtgaagagce ataaatgccce agtggatgag 1140
cgggagcaac tggaagaaac cttgcccctg attttgggge tcatcttggg cctegtcatce 1200
atggtaacac tcgcgattta ccacgtccac cacaaaatga ctgccaacca ggtgcagatc 1260
cctcgggaca gatcccagta taagcacatg ggctagaggc cgttaggcag gcacccccta 1320
ttecectgctee cccaactgga tcaggtagaa caacaaaagce acttttccat cttgtacacg 1380
agatacacca acatagctac aatcaaacag gcctgggtat ctgaggcttg cttggettgt 1440
gtccatgctt aaacccacgg aagggggaga ctctttcecgga tttgtagggt gaaatggcaa 1500
ttattctctce catgectgggg aggaggggag gagggtctca gacagcectttce gtgctcatgg 1560
tggcttgget ttgactctcecc aaagagcaat aaatgccact tggagctgta tctggcccca 1620
aagtttaggg attgaaaaca tgcttctttg aggaggaaac ccctttaggt tcagaagaat 1680
atggggtgcet ttgctccectt ggacacagct ggettatcct atacagttgt caatgcacac 1740
agaatacaac ctcatgctcc ctgcagcaag acccctgaaa gtgattcatg cttcetggetg 1800
gcattctgca tgtttagtga ttgtcttggg aatgtttcac tgctacccge atccagcgac 1860
tgcagcacca gaaaacgact aatgtaacta tgcagagttg tttggacttc ttcctgtgece 1920
aggtccaagt cgggggacct gaagaatcaa tctgtgtgag tctgtttttc aaaatgaaat 1980
aaaacacact attctctggc aaaaaaaaaa aaaaa 2015
<210> SEQ ID NO 44

<211> LENGTH: 280

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

Met Asp Leu Gln Gly Arg Gly Val Pro Ser Ile Asp Arg Leu Arg Val
1 5 10 15

Leu Leu Met Leu Phe His Thr Met Ala Gln Ile Met Ala Glu Gln Glu
20 25 30
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164

Val Glu Asn
35

Val Val Arg
Lys Phe Ile
65

Ile Thr Glu
Gly Arg Cys
Arg Ala Tyr

115

Ser Lys Gly
130

Tyr Asp Ser
145

Lys His Thr
Gly Lys Ser
Ser Asp Pro

195

Gln Pro Phe
210

Cys Pro Val
225

Leu Gly Leu

Arg Ser Gln
275

<210> SEQ I
<211> LENGT!
<212> TYPE:

Leu Ser Gly Leu Ser

40

Glu Asn Gly Thr Thr

55

Val Pro Tyr Asp Val

70

Gln Ala Asp Ile Ala

85

Gly His Ser Glu Ser

100

Ala Leu Lys Met Leu

120

Pro Glu Ala Thr Trp

135

Ser Glu Lys Thr His
150

Ala Asn Ser His His

165

Tyr Glu Cys Gln Ala

180

Gln Lys Thr Val Thr

200

Asp Ile Ile Ser Asp

215

Asp Glu Arg Glu Gln
230

Ile Leu Gly Leu Val

245

His Lys Met Thr Ala

260

Tyr Lys His Met Gly

D NO 45
H: 2937
DNA

280

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 45

ttagggagtc
ctgcaacgga
ttattgttaa
tcaggggteyg
agaaatactt
ctgtgttata
cagttttgcc
agcgctattce
actttgcacc
agagcaacgt
tgttgaccaa

ttttcattaa

gacccacgeyg
gagactcaag
ccctataaac
ggaccaaggc
cagcacttgt
tgaatgttge
cattgaccat
tgacgectea
gagtaatgag
gaatgttgaa
ggacttaaaa

ccattatcct

tcegeggacy
atgattccct
gccaacaatce
ccaaatgtcet
aagaactggt
cctggttata
gtttatggca
aaactgaggg
gettgggaca
ttactgaatg

aatggcatga

aatggggttg

Thr Asn Pro

Cys Leu Met

Trp Ala Ser

75

Leu Thr Arg
90

Glu Leu Gln
105

Phe Val Lys

Arg Leu Ser

Phe Lys Asp

155

Leu Ser Ala
170

Gln Gln Thr
185

Met Ile Leu

Phe Val Phe

Leu Glu Glu

235

Ile Met Val
250

Asn Gln Val
265

cgtgggegga
ttttacccat
attatgacaa
gtgcccttea
ataaaaagtc
tgagaatgga
ctctgggeat
aggagatcga
acttggatte
ctttacatag
ttattcctte

tcactgttaa

Glu Lys Asp

Ala

Asn

Gly

Val

Glu

Lys

140

Ala

Leu

Ile

Ser

Ser

220

Thr

Thr

Gln

45

Glu

Tyr

Ala

Phe

Ser

125

Val

Val

Val

Ser

Ala

205

Glu

Leu

Leu

Ile

Phe

Val

Glu

Trp

110

His

Gln

Ser

Thr

Leu

190

Val

Glu

Pro

Ala

Pro
270

cgegtgggtt

gttttcteta

gatcttgget

acagattttg

catctgtgga

aggaatgaaa

cgtgggagcece

dggaaaggga

tgatatccgt

tcacatgatt

aatgtataac

ttgtgctega

Ile Phe

Ala Ala

Asp Leu

80

Val Lys
95

Val Asp

Asn Met

Phe Val

Ala Gly

160

Pro Ala
175

Ala Ser

His Ile

His Lys

Leu Ile

240

Ile Tyr
255

Arg Asp

cggggactaa
ctattgetge
catagtcgta
ggcaccaaaa
cagaaaacga
ggctgeccag
accacaacgce
tccttcactt
agaggtttgg
aataagagaa
aatttgggge

atcatccatg

60

120

180

240

300

360

420

480

540

600

660

720
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ggaaccagat tgcaacaaat ggtgttgtcc atgtcattga ccgtgtgctt acacaaattg 780
gtacctcaat tcaagacttc attgaagcag aagatgacct ttcatctttt agagcagctg 840
ccatcacatc ggacatattg gaggcccttg gaagagacgg tcacttcaca ctctttgcetce 900
ccaccaatga ggcttttgag aaacttccac gaggtgtcct agaaaggatc atgggagaca 960

aagtggcttc cgaagctctt atgaagtacc acatcttaaa tactctccag tgttctgagt 1020
ctattatggg aggagcagtc tttgagacgc tggaaggaaa tacaattgag ataggatgtg 1080
acggtgacag tataacagta aatggaatca aaatggtgaa caaaaaggat attgtgacaa 1140
ataatggtgt gatccatttg attgatcagg tcctaattecc tgattctgece aaacaagtta 1200
ttgagctgge tggaaaacag caaaccacct tcacggatct tgtggcccaa ttaggettgg 1260
catctgctet gaggccagat ggagaataca ctttgctgge acctgtgaat aatgcatttt 1320
ctgatgatac tctcagcatg gatcagcgcc tccttaaatt aattctgcag aatcacatat 1380
tgaaagtaaa agttggcctt aatgagcttt acaacgggca aatactggaa accatcggag 1440
gcaaacagct cagagtcttc gtatatcgta cagctgtctg cattgaaaat tcatgcatgg 1500
agaaagggag taagcaaggg agaaacggtg cgattcacat attccgcgag atcatcaagc 1560
cagcagagaa atccctccat gaaaagttaa aacaagataa gcgctttagce accttcecctca 1620
gcctacttga agctgcagac ttgaaagagce tcctgacaca acctggagac tggacattat 1680
ttgtgccaac caatgatgct tttaagggaa tgactagtga agaaaaagaa attctgatac 1740
gggacaaaaa tgctcttcaa aacatcattc tttatcacct gacaccagga gttttcattg 1800
gaaaaggatt tgaacctggt gttactaaca ttttaaagac cacacaagga agcaaaatct 1860
ttctgaaaga agtaaatgat acacttctgg tgaatgaatt gaaatcaaaa gaatctgaca 1920
tcatgacaac aaatggtgta attcatgttg tagataaact cctctatcca gcagacacac 1980
ctgttggaaa tgatcaactg ctggaaatac ttaataaatt aatcaaatac atccaaatta 2040
agtttgttcg tggagaaaca gaagaaactc tgaagaaatt gttacaagaa gacacacccg 2100
tgaggaagtt gcaagccaac aaaaaagttc aaggatctag aagacgatta agggaaggtc 2160
gttctcagtg aaaatccaaa aaccagaaaa aaatgtttat acaaccctaa gtcaataacc 2220
tgaccttaga aaattgtgag agccaagttg acttcaggaa ctgaaacatc agcacaaaga 2280
agcaatcatc aaataattct gaacacaaat ttaatatttt tttttctgaa tgagaaacat 2340
gagggaaatt gtggagttag cctcecctgtgg taaaggaatt gaagaaaata taacacctta 2400
cacccttttt catcttgaca ttaaaagttc tggctaactt tggaatccat tagagaaaaa 2460
tccttgtcac cagattcatt acaattcaaa tcgaagagtt gtgaactgtt atcccattga 2520
aaagaccgag ccttgtatgt atgttatgga tacataaaat gcacgcaagc cattatctcet 2580
ccatgggaag ctaagttata aaaataggtg cttggtgtac aaaacttttt atatcaaaag 2640
gctttgcaca tttctatatg agtgggttta ctggtaaatt atgttatttt ttacaactaa 2700
ttttgtactc tcagaatgtc atatgcttct tgcaatgcat attttttaat ctcaaacgtt 2760
tcaataaaac catttttcag atataaagag aattacttca aattgagtaa ttcagaaaaa 2820
ctcaagattt aagttaaaaa gtggtttgga cttgggaaca ggactttata cctcttttac 2880
tgtaacaagt actcattaaa ggaaattgaa tgaaaaaaaa aaaaaaaggg cggccgce 2937
<210> SEQ ID NO 46

<211> LENGTH: 696

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

Met Ile Pro Phe

1

Asn

Arg

Ile

Lys

65

Pro

Pro

Thr

Lys

Leu

145

Leu

Lys

Gly

Ala

Val

225

Ile

Ser

Ala

Arg

Ile

305

Phe

Ser

Thr

Ser

Thr

385

Gly

Pro

Ile

Leu

50

Lys

Gly

Ile

Gln

Gly

130

Asp

Leu

Asp

Leu

Arg

210

Ile

Glu

Asp

Pro

Ile

290

Leu

Glu

Ile

Asn

Ala

370

Asp

Glu

Ile

Arg

35

Gly

Ser

Tyr

Asp

Arg

115

Ser

Ser

Asn

Leu

Phe

195

Ile

Asp

Ala

Ile

Thr

275

Met

Asn

Thr

Thr

Asn

355

Lys

Leu

Tyr

Asn

20

Gly

Thr

Ile

Met

His

100

Tyr

Phe

Asp

Ala

Lys

180

Ile

Ile

Arg

Glu

Leu

260

Asn

Gly

Thr

Leu

Val

340

Gly

Gln

Val

Thr

Leu

Ala

Arg

Lys

Cys

Arg

85

Val

Ser

Thr

Ile

Leu

165

Asn

Asn

His

Val

Asp

245

Glu

Glu

Asp

Leu

Glu

325

Asn

Val

Val

Ala

Leu
405

Pro

Asn

Asp

Lys

Gly

Met

Tyr

Asp

Tyr

Arg

150

His

Gly

His

Gly

Leu

230

Asp

Ala

Ala

Lys

Gln

310

Gly

Gly

Ile

Ile

Gln

390

Leu

Met

Asn

Gln

Lys

55

Gln

Glu

Gly

Ala

Phe

135

Arg

Ser

Met

Tyr

Asn

215

Thr

Leu

Leu

Phe

Val

295

Cys

Asn

Ile

His

Glu

375

Leu

Ala

Phe

His

Gly

40

Tyr

Lys

Gly

Thr

Ser

120

Ala

Gly

His

Ile

Pro

200

Gln

Gln

Ser

Gly

Glu

280

Ala

Ser

Thr

Lys

Leu

360

Leu

Gly

Pro

Ser

Tyr

25

Pro

Phe

Thr

Met

Leu

105

Lys

Pro

Leu

Met

Ile

185

Asn

Ile

Ile

Ser

Arg

265

Lys

Ser

Glu

Ile

Met

345

Ile

Ala

Leu

Val

Leu

10

Asp

Asn

Ser

Thr

Lys

90

Gly

Leu

Ser

Glu

Ile

170

Pro

Gly

Ala

Gly

Phe

250

Asp

Leu

Glu

Ser

Glu

330

Val

Asp

Gly

Ala

Asn
410

Leu

Lys

Val

Thr

Val

75

Gly

Ile

Arg

Asn

Ser

155

Asn

Ser

Val

Thr

Thr

235

Arg

Gly

Pro

Ala

Ile

315

Ile

Asn

Gln

Lys

Ser

395

Asn

Leu

Ile

Cys

Cys

60

Leu

Cys

Val

Glu

Glu

140

Asn

Lys

Met

Val

Asn

220

Ser

Ala

His

Arg

Leu

300

Met

Gly

Lys

Val

Gln

380

Ala

Ala

Leu

Leu

Ala

45

Lys

Tyr

Pro

Gly

Glu

125

Ala

Val

Arg

Tyr

Thr

205

Gly

Ile

Ala

Phe

Gly

285

Met

Gly

Cys

Lys

Leu

365

Gln

Leu

Phe

Leu

Ala

30

Leu

Asn

Glu

Ala

Ala

110

Ile

Trp

Asn

Met

Asn

190

Val

Val

Gln

Ala

Thr

270

Val

Lys

Gly

Asp

Asp

350

Ile

Thr

Arg

Ser

Ile

15

His

Gln

Trp

Cys

Val

95

Thr

Glu

Asp

Val

Leu

175

Asn

Asn

Val

Asp

Ile

255

Leu

Leu

Tyr

Ala

Gly

335

Ile

Pro

Thr

Pro

Asp
415

Val

Ser

Gln

Tyr

Cys

80

Leu

Thr

Gly

Asn

Glu

160

Thr

Leu

Cys

His

Phe

240

Thr

Phe

Glu

His

Val

320

Asp

Val

Asp

Phe

Asp

400

Asp
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170

Thr Leu Ser
Ile Leu Lys
435

Leu Glu Thr
450

Ala Val Cys
465

Arg Asn Gly

Lys Ser Leu

Leu Ser Leu

515

Gly Asp Trp
530

Thr Ser Glu
545

Asn Ile Ile

Phe Glu Pro

Ile Phe Leu

595

Ser Lys Glu
610

Asp Lys Leu
625

Leu Glu Ile
Arg Gly Glu
Pro Val Arg

675
Arg Leu Arg

690

<210> SEQ I
<211> LENGT!
<212> TYPE:

Met Asp Gln Arg Leu

420

Val Lys Val Gly Leu

440

Ile Gly Gly Lys Gln

455

Ile Glu Asn Ser Cys
470

Ala Ile His Ile Phe

485

His Glu Lys Leu Lys

500

Leu Glu Ala Ala Asp

520

Thr Leu Phe Val Pro

535

Glu Lys Glu Ile Leu
550

Leu Tyr His Leu Thr

565

Gly Val Thr Asn Ile

580

Lys Glu Val Asn Asp

600

Ser Asp Ile Met Thr

615

Leu Tyr Pro Ala Asp
630

Leu Asn Lys Leu Ile

645

Thr Glu Glu Thr Leu

660

Lys Leu Gln Ala Asn

680

Glu Gly Arg Ser Gln

D NO 47
H: 3417
DNA

695

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 47

gcecegegte
ccteegecge
acataccatg
tttcaatage
tctgtgggea
agcggaagta
agtctgtage
ttcagaagtt

aatacactac

cgegecteey
gcagagctece
gctgetgete
aacaggtgca
gaaaaataca
tgtattcttt
actgtgtgta
tgcagagata

atctccaaaa

ggctectteg
aaacgagaat
ttcatcctcet
gcagcaagac
aagttggaag
ttggatccat
gecagegtgte
aatggttcag

tcttetgtte

Leu Lys Leu
425

Asn Glu Leu

Leu Arg Val

Met Glu Lys

475

Arg Glu Ile
490

Gln Asp Lys
505

Leu Lys Glu

Thr Asn Asp

Ile Arg Asp

555

Pro Gly Val
570

Leu Lys Thr
585

Thr Leu Leu

Thr Asn Gly

Thr Pro Val

635

Lys Tyr Ile
650

Lys Lys Leu
665

Lys Lys Val

geccecgecat
ggaagccget
tctgcattgy
tagtgtcagyg
caataccaaa
gcaacctgga
caaggcaaga
ccectatgtag

tctgecccaa

Ile Leu Gln Asn His

Tyr

Phe

460

Gly

Ile

Arg

Leu

Ala

540

Lys

Phe

Thr

Val

Val

620

Gly

Gln

Leu

Gln

Asn

445

Val

Ser

Lys

Phe

Leu

525

Phe

Asn

Ile

Gln

Asn

605

Ile

Asn

Ile

Gln

Gly
685

430

Gly

Tyr

Lys

Pro

Ser

510

Thr

Lys

Ala

Gly

Gly

590

Glu

His

Asp

Lys

Glu

670

Ser

gggCthth

ggaggaccgt

gatgggattt

atacgacagce

cagtggcatg

cttgataaac

actgaaaact

ctacaaccta

actaccagtt

Gln Ile

Arg Thr

Gln Gly

480

Ala Glu
495

Thr Phe

Gln Pro

Gly Met

Leu Gln

560

Lys Gly
575

Ser Lys

Leu Lys

Val Val

Gln Leu

640

Phe Val
655

Asp Thr

Arg Arg

agctcegect
agctgcacag
atttgtgget
tatggaaata
gaccacaccc
cggaagatta
ctgagtgatg
aagecttetg

ccagegagtyg

60

120

180

240

300

360

420

480

540
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cacctattcc attcttccat cgctgtgete ctgtgaacat ttectgctat gccaagtttyg 600
cagaggccct gatcaccttt gtcagtgaca atagtgtctt acacaggctg attagtggag 660
taatgaccag caaagaaatt atattgggac tttgcttgtt atcactagtt ctatccatga 720
ttttgatggt gataatcagg tatatatcaa gagtacttgt gtggatctta acgattctgg 780
tcatactcgg ttcacttgga ggcacaggtg tactatggtg gctgtatgca aagcaaagaa 840
ggtctceccaa agaaactgtt actcctgage agcttcagat agetgaagac aatctteggg 900
ccectectecat ttatgeccatt tcagctacag tgttcacagt gatcttattce ctgataatgt 960

tggttatgeg caaacgtgtt gcectcttacca tcecgecttgtt ccacgtaget ggcaaggtcet 1020
tcattcactt gccactgcta gtcttccaac ccttctggac tttctttget cttgtettgt 1080
tttgggtgta ctggatcatg acacttcttt ttcttggcac taccggcagt cctgttcaga 1140
atgagcaagg ctttgtggag ttcaaaattt ctgggcctect gcagtacatg tggtggtacc 1200
atgtggtggg cctgatttgg atcagtgaat ttattctage atgtcagcag atgacagtgg 1260
caggagctgt ggtaacatac tattttacta gggataaaag gaatttgcca tttacaccta 1320
ttttggcatc agtaaatcgc cttattcgtt accacctagg tacggtggca aaaggatctt 1380
tcattatcac attagtcaaa attccgcgaa tgatccttat gtatattcac agtcagctca 1440
aaggaaagga aaatgcttgt gcacgatgtg tgctgaaatc ttgcatttgt tgcctttggt 1500
gtcttgaaaa gtgcctaaat tatttaaatc agaatgcata cacagccaca gctatcaaca 1560
gcaccaactt ctgcacctca gcaaaggatg cctttgtcat tctggtggag aatgctttge 1620
gagtggctac catcaacaca gtaggagatt ttatgttatt ccttggcaag gtgctgatag 1680
tctgcagcac aggtttaget gggattatge tgctcaacta ccagcaggac tacacagtat 1740
gggtgctgece tctgatcatc gtcectgectet ttgctttect agtcegctcat tgcttectgt 1800
ctatttatga aatggtagtg gatgtattat tcttgtgttt tgccattgat acaaaataca 1860
atgatgggag ccctggcaga gaattctata tggataaagt gctgatggag tttgtggaaa 1920
acagtaggaa agcaatgaaa gaagctggta agggaggcgt cgctgattcc agagagctaa 1980
agccgatgge ttcgggagca agttctgcectt gaacctagec gacggttatg gaaacccatt 2040
gacattccaa aacaatatat acacataact atgtatttgt gtgtgtgggt gtgtgtatat 2100
atgtatatgt atgtgtgtat atatgtatat gtatatacac acacacacat aaatcagcca 2160
aaatcagaga aaaggaacag ggatttaata ccttttttat gecttattttt gtcaaacatg 2220
tactcctttce atacgggtgg cttttacaag gcaacttccg tcatttaatg ttttcaactg 2280
taattgtctt aatggaaatg ttaaaattca tatctgatta acatttttaa taacttagag 2340
gagattttaa ctttatttaa aaataggtaa aattattgta cctaattatg tctaaagttt 2400
attcaggggt aatttccctg atgtctgtat aaaatcaaga tcttatttta ctgatgcata 2460
agtcctagtg ggtcaagact aggcatatge tttcagataa ataaggaatt actccaatca 2520
gttttcccca atcaaagaag ccatgtcatt ttacttttag aaacatacaa ttgggcccaa 2580
tatgggaatt ttcataatag ttcatacatt tgtcagccaa cattaaaagg taaccaactc 2640
ctcaggtatt tgtagtttac cctaacgctt ctttaaaaga aagtaggtaa aaaaagaaaa 2700
gggtagataa tctttcgtat gcaaactttt cccttatatt ttgtctttct ttecctttttg 2760
actttagtag catcctccac acatttgtgt gecctgatttg aaaggaagct ggggcaccca 2820
gcgagtttag cctttaagtt tctgtgtatt gatttgcaga ttaagtaatg ctgagaggaa 2880

taaagaaggg acagaaacat ggaacataaa gcattgaaaa ttccggtgct tgggcttcgg 2940
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cttcagagta acgtcagtgg cttagggtta aacggccatt ttattcaaat gcttgctata 3000
caatctgaaa acacactggc aggtgctcct ctecttggeca attcattgag tatccagagt 3060
tctacgatgt ttaactgaag aattggctaa tgttttgatc ctccagtgtg actgttgttt 3120
ttgtttgggg gtgggtttgg ggttttttge ttttttattc ctgaagctta ccagatatga 3180
atggctaata ctccattgtt ctgcttgttg taatggtgaa tgctttaaga aaaaaaagtg 3240
taatttgcta agaataattc atgatctgtt tatgcgataa ctcctttttg ttacaatttt 3300
tttaaaaaaa gctatttttg ttaatgtaaa gtaaatattt cagagcaaat tttttaaact 3360
tattgcacta aatacaggct ctgtacaaaa aaaaaaaaaa agggcggccg ctagact 3417
<210> SEQ ID NO 48

<211> LENGTH: 657

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

Met Gly Cys Cys Ser Ser Ala Ser Ser Ala Ala Gln Ser Ser Lys Arg
1 5 10 15

Glu Trp Lys Pro Leu Glu Asp Arg Ser Cys Thr Asp Ile Pro Trp Leu
20 25 30

Leu Leu Phe Ile Leu Phe Cys Ile Gly Met Gly Phe Ile Cys Gly Phe
35 40 45

Ser Ile Ala Thr Gly Ala Ala Ala Arg Leu Val Ser Gly Tyr Asp Ser
Tyr Gly Asn Ile Cys Gly Gln Lys Asn Thr Lys Leu Glu Ala Ile Pro
65 70 75 80

Asn Ser Gly Met Asp His Thr Gln Arg Lys Tyr Val Phe Phe Leu Asp
85 90 95

Pro Cys Asn Leu Asp Leu Ile Asn Arg Lys Ile Lys Ser Val Ala Leu
100 105 110

Cys Val Ala Ala Cys Pro Arg Gln Glu Leu Lys Thr Leu Ser Asp Val
115 120 125

Gln Lys Phe Ala Glu Ile Asn Gly Ser Ala Leu Cys Ser Tyr Asn Leu
130 135 140

Lys Pro Ser Glu Tyr Thr Thr Ser Pro Lys Ser Ser Val Leu Cys Pro
145 150 155 160

Lys Leu Pro Val Pro Ala Ser Ala Pro Ile Pro Phe Phe His Arg Cys
165 170 175

Ala Pro Val Asn Ile Ser Cys Tyr Ala Lys Phe Ala Glu Ala Leu Ile
180 185 190

Thr Phe Val Ser Asp Asn Ser Val Leu His Arg Leu Ile Ser Gly Val
195 200 205

Met Thr Ser Lys Glu Ile Ile Leu Gly Leu Cys Leu Leu Ser Leu Val
210 215 220

Leu Ser Met Ile Leu Met Val Ile Ile Arg Tyr Ile Ser Arg Val Leu
225 230 235 240

Val Trp Ile Leu Thr Ile Leu Val Ile Leu Gly Ser Leu Gly Gly Thr
245 250 255

Gly Val Leu Trp Trp Leu Tyr Ala Lys Gln Arg Arg Ser Pro Lys Glu
260 265 270

Thr Val Thr Pro Glu Gln Leu Gln Ile Ala Glu Asp Asn Leu Arg Ala
275 280 285

Leu Leu Ile Tyr Ala Ile Ser Ala Thr Val Phe Thr Val Ile Leu Phe
290 295 300
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Leu Ile Met

305

Phe His Val

Gln Pro Phe

Ile Met Thr

355

Glu Gln Gly
370

Trp Trp Tyr

385

Ala Cys Gln

Thr Arg Asp

Asn Arg Leu

435

Ile Ile Thr
450

Ser Gln Leu

465

Ser Cys Ile

Asn Gln Asn

Thr Ser Ala

515

Val Ala Thr
530

Val Leu Ile

545

Tyr Gln Gln

Leu Phe Ala

Val Val Asp

595

Asp Gly Ser
610

Phe Val Glu

625

Val Ala Asp

Ala

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

<400>

cctegegtee gegcacaceg gggtggcage gecgeagegg gecagggcegee cgcacteege

cgectetgee cgcaaccgcet gagccatcca tgggggtcege gggecgcaac cgteccegggyg

Leu

Ala

Trp

340

Leu

Phe

His

Gln

Lys

420

Ile

Leu

Lys

Cys

Ala

500

Lys

Ile

Val

Asp

Phe

580

Val

Pro

Asn

Ser

Val

Gly

325

Thr

Leu

Val

Val

Met

405

Arg

Arg

Val

Gly

Cys

485

Tyr

Asp

Asn

Cys

Tyr

565

Leu

Leu

Gly

Ser

Arg
645

SEQ ID NO 49

LENGTH:

TYPE:

ORGANISM: Homo sapiens

DNA

SEQUENCE :

3758

49

Met

310

Lys

Phe

Phe

Glu

Val

390

Thr

Asn

Tyr

Lys

Lys

470

Leu

Thr

Ala

Thr

Ser

550

Thr

Val

Phe

Arg

Arg

630

Glu

Arg

Val

Phe

Leu

Phe

375

Gly

Val

Leu

His

Ile

455

Glu

Trp

Ala

Phe

Val

535

Thr

Val

Ala

Leu

Glu

615

Lys

Leu

Lys

Phe

Ala

Gly

360

Lys

Leu

Ala

Pro

Leu

440

Pro

Asn

Cys

Thr

Val

520

Gly

Gly

Trp

His

Cys

600

Phe

Ala

Lys

Arg

Ile

Leu

345

Thr

Ile

Ile

Gly

Phe

425

Gly

Arg

Ala

Leu

Ala

505

Ile

Asp

Leu

Val

Cys
585

Phe

Tyr

Met

Pro

Val

His

330

Val

Thr

Ser

Trp

Ala

410

Thr

Thr

Met

Cys

Glu

490

Ile

Leu

Phe

Ala

Leu

570

Phe

Ala

Met

Lys

Met
650

Ala

315

Leu

Leu

Gly

Gly

Ile

395

Val

Pro

Val

Ile

Ala

475

Lys

Asn

Val

Met

Gly

555

Pro

Leu

Ile

Asp

Glu

635

Ala

Leu

Pro

Phe

Ser

Pro

380

Ser

Val

Ile

Ala

Leu

460

Arg

Cys

Ser

Glu

Leu

540

Ile

Leu

Ser

Asp

Lys

620

Ala

Ser

Thr

Leu

Trp

Pro

365

Leu

Glu

Thr

Leu

Lys

445

Met

Cys

Leu

Thr

Asn

525

Phe

Met

Ile

Ile

Thr

605

Val

Gly

Gly

Ile

Leu

Val

350

Val

Gln

Phe

Ala

430

Gly

Tyr

Val

Asn

Asn

510

Ala

Leu

Leu

Ile

Tyr
590
Lys
Leu

Lys

Ala

Ala

Val

335

Tyr

Gln

Tyr

Ile

Tyr

415

Ser

Ser

Ile

Leu

Tyr

495

Phe

Leu

Gly

Leu

Val

575

Glu

Tyr

Met

Gly

Ser
655

Leu

320

Phe

Trp

Asn

Met

Leu

400

Phe

Val

Phe

His

Lys

480

Leu

Cys

Arg

Lys

Asn

560

Cys

Met

Asn

Glu

Gly

640

Ser
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cggectggge ggtgetgetyg ctgctgetge cgecactget getgetggeg ggggecgtece 180

cgecgggteyg gggeegtgee geggggecge aggaggatgt agatgagtgt cegcaaggge 240

tagatgactg ccatgccgac gccctgtgtce agaacacacc cacctcctac aagtgctcect 300
gcaagcctgg ctaccaaggg gaaggcaggc agtgtgagga catcgatgaa tgtggaaatg 360
agctcaatgg aggctgtgtc catgactgtt tgaatattcc aggcaattat cgttgcactt 420
gttttgatgg cttcatgttg gctcatgacg gtcataattg tcttgatgtg gacgagtgec 480
tggagaacaa tggcggctge cagcatacct gtgtcaacgt catggggage tatgagtget 540
gctgcaagga ggggttttte ctgagtgaca atcagcacac ctgcattcac cgctcggaag 600
agggcctgag ctgcatgaat aaggatcacg gctgtagtca catctgcaag gaggccccaa 660
ggggcagcgt cgcctgtgag tgcaggectg gttttgaget ggccaagaac cagagagact 720
gcatcttgac ctgtaaccat gggaacggtg ggtgccagca ctcctgtgac gatacagccg 780
atggcccaga gtgcagctgce catccacagt acaagatgca cacagatggg aggagctgcec 840
ttgagcgaga ggacactgtc ctggaggtga cagagagcaa caccacatca gtggtggatg 900
gggataaacg ggtgaaacgg cggctgctca tggaaacgtg tgctgtcaac aatggaggct 960

gtgaccgcac ctgtaaggat acttcgacag gtgtccactg cagttgtcct gttggattca 1020
ctctceccagtt ggatgggaag acatgtaaag atattgatga gtgccagacc cgcaatggag 1080
gttgtgatca tttctgcaaa aacatcgtgg gcagttttga ctgcggectgce aagaaaggat 1140
ttaaattatt aacagatgag aagtcttgcc aagatgtgga tgagtgctct ttggatagga 1200
cctgtgacca cagctgcatc aaccaccctg gcacatttge ttgtgcttge aaccgagggt 1260
acaccctgta tggcttcacc cactgtggag acaccaatga gtgcagcatc aacaacggag 1320
gctgtcagca ggtctgtgtg aacacagtgg gcagctatga atgccagtgce caccctgggt 1380
acaagctcca ctggaataaa aaagactgtg tggaagtgaa ggggctcctg cccacaagtg 1440
tgtcaccceg tgtgtecectg cactgceggta agagtggtgg aggagacggg tgcttectca 1500
gatgtcactc tggcattcac ctctcttcag atgtcaccac catcaggaca agtgtaacct 1560
ttaagctaaa tgaaggcaag tgtagtttga aaaatgctga gctgtttccc gagggtctge 1620
gaccagcact accagagaag cacagctcag taaaagagag cttccgctac gtaaacctta 1680
catgcagctc tggcaagcaa gtcccaggag ccectggecg accaagcacce cctaaggaaa 1740
tgtttatcac tgttgagttt gagcttgaaa ctaaccaaaa ggaggtgaca gcttcttgtg 1800
acctgagctg catcgtaaag cgaaccgaga agcggctccg taaagccatc cgcacgctca 1860
gaaaggccgt ccacagggag cagtttcacc tccagctcte aggcatgaac ctcgacgtgg 1920
ctaaaaagcc tcccagaaca tctgaacgcc aggcagagtc ctgtggagtg ggccagggtce 1980
atgcagaaaa ccaatgtgtc agttgcaggg ctgggaccta ttatgatgga gcacgagaac 2040
gctgcatttt atgtccaaat ggaaccttcc aaaatgagga aggacaaatg acttgtgaac 2100
catgcccaag accaggaaat tctggggccce tgaagacccce agaagcttgg aatatgtcetg 2160
aatgtggagg tctgtgtcaa cctggtgaat attctgcaga tggctttgca ccttgccage 2220
tctgtgecet gggcacgttce cagecctgaag ctggtcgaac ttcecctgette cecctgtggag 2280
gaggccttge caccaaacat cagggagcta cttcectttca ggactgtgaa accagagttce 2340
aatgttcacc tggacatttc tacaacacca ccactcaccg atgtattcegt tgcccagtgg 2400
gaacatacca gcctgaattt ggaaaaaata attgtgtttc ttgcccagga aatactacga 2460

ctgactttga tggctccaca aacataaccc agtgtaaaaa cagaagatgt ggaggggagc 2520
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tgggagattt cactgggtac attgaatccc caaactaccc aggcaattac ccagccaaca 2580
ccgagtgtac gtggaccatc aacccacccece ccaagcgecg catcctgatce gtggtceccetg 2640
agatcttcect gecccatagag gacgactgtg gggactatct ggtgatgcegg aaaacctcett 2700
catccaattc tgtgacaaca tatgaaacct gccagaccta cgaacgcccce atcgecttca 2760
cctccaggtc aaagaagctg tggattcagt tcaagtccaa tgaagggaac agcgctagag 2820
ggttccaggt cccatacgtg acatatgatg aggactacca ggaactcatt gaagacatag 2880
ttcgagatgg caggctctat gcatctgaga accatcagga aatacttaag gataagaaac 2940
ttatcaaggc tctgtttgat gtcecctggcce atccccagaa ctatttcaag tacacagcecce 3000
aggagtcccg agagatgttt ccaagatcgt tcatccgatt gctacgttec aaagtgtcca 3060
ggtttttgag accttacaaa tgactcagcc cacgtgccac tcaatacaaa tgttctgcta 3120
tagggttggt gggacagagc tgtcttcectt ctgcatgtca gcacagtcecgg gtattgctge 3180
ctcececgtate agtgactcat tagagttcaa tttttataga taatacagat attttggtaa 3240
attgaacttg gtttttcttt cccagcatcg tggatgtaga ctgagaatgg ctttgagtgg 3300
catcagcttc tcactgctgt gggcggatgt cttggataga tcacgggctg gctgagetgg 3360
actttggtca gcctaggtga gactcacctg tccttctggg gtcttactcee tcctcaagga 3420
gtctgtagtg gaaaggaggc cacagaataa gctgcttatt ctgaaacttc agcttcectcet 3480
agcceggecece tectctaaggg ageccctetge actegtgtge aggctcectgac caggcagaac 3540
aggcaagagg ggagggaagg agacccctgce aggctcectce cacccacctt gagacctggg 3600
aggactcagt ttctccacag ccttctccag cctgtgtgat acaagtttga tcccaggaac 3660
ttgagttcta agcagtgctc gtgaaaaaaa aaagcagaaa gaattagaaa taaataaaaa 3720
ctaagcactt ctggagacac ctataggagt cgtattac 3758
<210> SEQ ID NO 50

<211> LENGTH: 997

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50

Met Gly Val Ala Gly Arg Asn Arg Pro Gly Ala Ala Trp Ala Val Leu
1 5 10 15

Leu Leu Leu Leu Pro Pro Leu Leu Leu Leu Ala Gly Ala Val Pro Pro
20 25 30

Gly Arg Gly Arg Ala Ala Gly Pro Gln Glu Asp Val Asp Glu Cys Pro
Gln Gly Leu Asp Asp Cys His Ala Asp Ala Leu Cys Gln Asn Thr Pro
Thr Ser Tyr Lys Cys Ser Cys Lys Pro Gly Tyr Gln Gly Glu Gly Arg

65 70 75 80

Gln Cys Glu Asp Ile Asp Glu Cys Gly Asn Glu Leu Asn Gly Gly Cys
85 90 95

Val His Asp Cys Leu Asn Ile Pro Gly Asn Tyr Arg Cys Thr Cys Phe
100 105 110

Asp Gly Phe Met Leu Ala His Asp Gly His Asn Cys Leu Asp Val Asp
115 120 125

Glu Cys Leu Glu Asn Asn Gly Gly Cys Gln His Thr Cys Val Asn Val
130 135 140

Met Gly Ser Tyr Glu Cys Cys Cys Lys Glu Gly Phe Phe Leu Ser Asp
145 150 155 160
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Asn

Ser

Arg

Ser

225

Tyr

Val

Lys

Gly

Ser

305

Asp

Lys

Leu

Asp

Cys

385

Asp

Val

Leu

Thr

Gly

465

Asp

Lys

Ala

Asn

Pro

545

Thr

Lys

Gln

Lys

Val

Asp

210

Cys

Lys

Leu

Arg

Gly

290

Cys

Ile

Asn

Leu

Arg

370

Ala

Thr

Asn

His

Ser

450

Asp

Val

Cys

Leu

Leu

530

Ser

Asn

Arg

His

Asp

Ala

195

Cys

Asp

Met

Glu

Val

275

Cys

Pro

Asp

Ile

Thr

355

Thr

Cys

Asn

Thr

Trp

435

Val

Gly

Thr

Ser

Pro

515

Thr

Thr

Gln

Thr

Thr

His

180

Cys

Ile

Asp

His

Val

260

Lys

Asp

Val

Glu

Val

340

Asp

Cys

Asn

Glu

Val

420

Asn

Ser

Cys

Thr

Leu

500

Glu

Cys

Pro

Lys

Glu

Cys

165

Gly

Glu

Leu

Thr

Thr

245

Thr

Arg

Arg

Gly

Cys

325

Gly

Glu

Asp

Arg

Cys

405

Gly

Lys

Pro

Phe

Ile

485

Lys

Lys

Ser

Lys

Glu
565

Lys

Ile

Cys

Cys

Thr

Ala

230

Asp

Glu

Arg

Thr

Phe

310

Gln

Ser

Lys

His

Gly

390

Ser

Ser

Lys

Arg

Leu

470

Arg

Asn

His

Ser

Glu

550

Val

Arg

His

Ser

Arg

Cys

215

Asp

Gly

Ser

Leu

Cys

295

Thr

Thr

Phe

Ser

Ser

375

Tyr

Ile

Tyr

Asp

Val

455

Arg

Thr

Ala

Ser

Gly

535

Met

Thr

Leu

Arg

His

Pro

200

Asn

Gly

Arg

Asn

Leu

280

Lys

Leu

Arg

Asp

Cys

360

Cys

Thr

Asn

Glu

Cys

440

Ser

Cys

Ser

Glu

Ser

520

Lys

Phe

Ala

Arg

Ser

Ile

185

Gly

His

Pro

Ser

Thr

265

Met

Asp

Gln

Asn

Cys

345

Gln

Ile

Leu

Asn

Cys

425

Val

Leu

His

Val

Leu

505

Val

Gln

Ile

Ser

Lys

Glu

170

Cys

Phe

Gly

Glu

Cys

250

Thr

Glu

Thr

Leu

Gly

330

Gly

Asp

Asn

Tyr

Gly

410

Gln

Glu

His

Ser

Thr

490

Phe

Lys

Val

Thr

Cys

570

Ala

Glu

Lys

Glu

Asn

Cys

235

Leu

Ser

Thr

Ser

Asp

315

Gly

Cys

Val

His

Gly

395

Gly

Cys

Val

Cys

Gly

475

Phe

Pro

Glu

Pro

Val

555

Asp

Ile

Gly

Glu

Leu

Gly

220

Ser

Glu

Val

Cys

Thr

300

Gly

Cys

Lys

Asp

Pro

380

Phe

Cys

His

Lys

Gly

460

Ile

Lys

Glu

Ser

Gly

540

Glu

Leu

Arg

Leu

Ala

Ala

205

Gly

Cys

Arg

Val

Ala

285

Gly

Lys

Asp

Lys

Glu

365

Gly

Thr

Gln

Pro

Gly

445

Lys

His

Leu

Gly

Phe

525

Ala

Phe

Ser

Thr

Ser

Pro

190

Lys

Cys

His

Glu

Asp

270

Val

Val

Thr

His

Gly

350

Cys

Thr

His

Gln

Gly

430

Leu

Ser

Leu

Asn

Leu

510

Arg

Pro

Glu

cys

Leu

Cys

175

Arg

Asn

Gln

Pro

Asp

255

Gly

Asn

His

Cys

Phe

335

Phe

Ser

Phe

Cys

Val

415

Tyr

Leu

Gly

Ser

Glu

495

Arg

Tyr

Gly

Leu

Ile
575

Arg

Met

Gly

Gln

His

Gln

240

Thr

Asp

Asn

Cys

Lys

320

Cys

Lys

Leu

Ala

Gly

400

Cys

Lys

Pro

Gly

Ser

480

Gly

Pro

Val

Arg

Glu

560

Val

Lys
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Ala

Asp

Cys

625

Ala

Asn

Pro

Met

Gly

705

Ala

Ser

Pro

Cys

785

Gln

Tyr

Cys

Val

Val

865

Cys

Leu

Gln

Asp

Ile

945

Phe

Leu

Val

Val

610

Gly

Gly

Gly

Arg

Ser

690

Phe

Gly

Gln

Pro

Val

770

Pro

Cys

Ile

Thr

Pro

850

Met

Gln

Trp

Val

Ile

930

Leu

Pro

Pro

Arg

His

595

Ala

Val

Thr

Thr

Pro

675

Glu

Ala

Arg

Gly

Gly

755

Gly

Gly

Lys

Glu

Trp

835

Glu

Arg

Thr

Ile

Pro

915

Val

Lys

Gln

Arg

Pro
995

580

Arg

Lys

Gly

Tyr

Phe

660

Gly

Cys

Pro

Thr

Ala

740

His

Thr

Asn

Asn

Ser

820

Thr

Ile

Lys

Tyr

Gln

900

Tyr

Arg

Asp

Asn

Ser

980

Tyr

Glu

Lys

Gln

Tyr

645

Gln

Asn

Gly

Cys

Ser

725

Thr

Phe

Tyr

Thr

Arg

805

Pro

Ile

Phe

Thr

Glu

885

Phe

Val

Asp

Lys

Tyr

965

Phe

Lys

Gln

Pro

Gly

630

Asp

Asn

Ser

Gly

Gln

710

Cys

Ser

Tyr

Gln

Thr

790

Arg

Asn

Asn

Leu

Ser

870

Arg

Lys

Thr

Gly

Lys

950

Phe

Ile

Phe

Pro

615

His

Gly

Glu

Gly

Leu

695

Leu

Phe

Phe

Asn

Pro

775

Thr

Cys

Tyr

Pro

Pro

855

Ser

Pro

Ser

Tyr

Arg

935

Leu

Lys

Arg

His

600

Arg

Ala

Ala

Glu

Ala

680

Cys

Cys

Pro

Gln

Thr

760

Glu

Asp

Gly

Pro

Pro

840

Ile

Ser

Ile

Asn

Asp

920

Leu

Ile

Tyr

Leu

585

Leu

Thr

Glu

Arg

Gly

665

Leu

Gln

Ala

Cys

Asp

745

Thr

Phe

Phe

Gly

Gly

825

Pro

Glu

Asn

Ala

Glu

905

Glu

Tyr

Lys

Thr

Leu
985

Gln

Ser

Asn

Glu

650

Gln

Lys

Pro

Leu

Gly

730

Cys

Thr

Gly

Asp

Glu

810

Asn

Lys

Asp

Ser

Phe

890

Gly

Asp

Ala

Ala

Ala

970

Arg

Leu

Glu

Gln

635

Arg

Met

Thr

Gly

Gly

715

Gly

Glu

His

Lys

Gly

795

Leu

Tyr

Arg

Asp

Val

875

Thr

Asn

Tyr

Ser

Leu

955

Gln

Ser

Ser

Arg

620

Cys

Cys

Thr

Pro

Glu

700

Thr

Gly

Thr

Arg

Asn

780

Ser

Gly

Pro

Arg

Cys

860

Thr

Ser

Ser

Gln

Glu

940

Phe

Glu

Lys

Gly

605

Gln

Val

Ile

Cys

Glu

685

Tyr

Phe

Leu

Arg

Cys

765

Asn

Thr

Asp

Ala

Ile

845

Gly

Thr

Arg

Ala

Glu

925

Asn

Asp

Ser

Val

590

Met

Ala

Ser

Leu

Glu

670

Ala

Ser

Gln

Ala

Val

750

Ile

cys

Asn

Phe

Asn

830

Leu

Asp

Tyr

Ser

Arg

910

Leu

His

Val

Arg

Ser
990

Asn

Glu

Cys

Cys

655

Pro

Trp

Ala

Pro

Thr

735

Gln

Arg

Val

Ile

Thr

815

Thr

Ile

Tyr

Glu

Lys

895

Gly

Ile

Gln

Leu

Glu

975

Arg

Leu

Ser

Arg

640

Pro

Cys

Asn

Asp

Glu

720

Lys

Cys

Cys

Ser

Thr

800

Gly

Glu

Val

Leu

Thr

880

Lys

Phe

Glu

Glu

Ala

960

Met

Phe
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-continued
<210> SEQ ID NO 51
<211> LENGTH: 3586
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 51
ccgeggeget gcgegeggeg gtaattagtg attgtcecttcec agettcegega aggctagggg 60
cgeggetgee gggtggetge geggegetge ccccggacceg aggggcagec aatccaatga 120
aaccaccgeg tgttcegegece tggtagagat ttctcgaaga caccagtggg cccgttecga 180
geectetgga ccgecegtgt ggaaccaaac ctgegegegt ggecgggecg tgggacaacyg 240
aggccgegga gacgaaggceg caatggcgag gaagttatct gtaatcttga tcctgacctt 300
tgccctetet gtcacaaatc cccttcatga actaaaagca getgctttec cccagaccac 360
tgagaaaatt agtccgaatt gggaatctgg cattaatgtt gacttggcaa tttccacacg 420
gcaatatcat ctacaacagc ttttctaccg ctatggagaa aataattctt tgtcagttga 480
agggttcaga aaattacttc aaaatatagg catagataag attaaaagaa tccatataca 540
ccatgaccac gaccatcact cagaccacga gcatcactca gaccatgagc gtcactcaga 600
ccatgagcat cactcagacc acgagcatca ctctgaccat gatcatcact cttctggtaa 660
aaataagcga aaagctcttt gcccagacca tgactcagat agttcaggta aagatcctag 720
aaacagccag gggaaaggag ctcaccgacc agaacatgcc agtggtagaa ggaatgtcaa 780
ggacagtgtt agtgctagtg aagtgacctc aactgtgtac aacactgtct ctgaaggaac 840
tcactttcta gagacaatag agactccaag acctggaaaa ctcttcccca aagatgtaag 900
cagctccact ccacccagtyg tcacatcaaa gagccgggtg ageccggcetgg ctggtaggaa 960
aacaaatgaa tctgtgagtg agccccgaaa aggctttatg tattccagaa acacaaatga 1020
aaatcctcag gagtgtttca atgcatcaaa gctactgaca tctcatggca tgggcatcca 1080
ggttccgetyg aatgcaacag agttcaacta tctctgtcca gccatcatca accaaattga 1140
tgctagatct tgtctgattc atacaagtga aaagaaggct gaaatccctce caaagaccta 1200
ttcattacaa atagcctggg ttggtggttt tatagccatt tccatcatca gtttcctgte 1260
tctgctgggg gttatcttag tgcctctcat gaatcgggtg tttttcaaat ttctcecctgag 1320
tttcecttgtg gecactggeeg ttgggacttt gagtggtgat gettttttac accttcecttec 1380
acattctcat gcaagtcacc accatagtca tagccatgaa gaaccagcaa tggaaatgaa 1440
aagaggacca cttttcagtc atctgtcttc tcaaaacata gaagaaagtg cctattttga 1500
ttccacgtgg aagggtctaa cagctctagg aggcctgtat ttcatgtttce ttgttgaaca 1560
tgtcctcaca ttgatcaaac aatttaaaga taagaagaaa aagaatcaga agaaacctga 1620
aaatgatgat gatgtggaga ttaagaagca gttgtccaag tatgaatctc aactttcaac 1680
aaatgaggag aaagtagata cagatgatcg aactgaaggc tatttacgag cagactcaca 1740
agagccctcce cactttgatt ctcagcagce tgcagtcttg gaagaagaag aggtcatgat 1800
agctcatget catccacagg aagtctacaa tgaatatgta cccagagggt gcaagaataa 1860
atgccattca catttccacg atacactcgg ccagtcagac gatctcattc accaccatca 1920
tgactaccat catattctcc atcatcacca ccaccaaaac caccatcctce acagtcacag 1980
ccagcgcetac tectcecgggagg agctgaaaga tgecggegte geccactttgg cctggatggt 2040
gataatgggt gatggcctgc acaatttcag cgatggccta gcaattggtg ctgcttttac 2100
tgaaggctta tcaagtggtt taagtacttc tgttgctgtg ttctgtcatg agttgcctca 2160
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tgaattaggt gactttgctg ttctactaaa ggctggcatg accgttaagc aggctgtcect 2220
ttataatgca ttgtcagcca tgctggcgta tcttggaatg gcaacaggaa ttttcattgg 2280
tcattatgct gaaaatgttt ctatgtggat atttgcactt actgctggct tattcatgta 2340
tgttgctctg gttgatatgg tacctgaaat gctgcacaat gatgctagtg accatggatg 2400
tagccgetgg gggtatttet ttttacagaa tgctgggatg cttttgggtt ttggaattat 2460
gttacttatt ccatatttga acataaaatc gtgttcgtat aaatttctag ttaaggttta 2520
aatgctagag tagcttaaaa agttgtcata gtttcagtag gtcataggga gatgagtttg 2580
tatgctgtac tatgcagcgt ttaaagttag tgggttttgt gatttttgta ttgaatattg 2640
ctgtctgtta caaagtcagt taaaggtacg ttttaatatt taagttattc tatcttggag 2700
ataaaatctg tatgtgcaat tcaccggtat taccagttta ttatgtaaac aagagatttg 2760
gcatgacatg ttctgtatgt ttcagggaaa aatgtcttta atgctttttc aagaactaac 2820
acagttattc ctatactgga ttttaggtct ctgaagaact gctggtgttt aggaataaga 2880
atgtgcatga agcctaaaat accaagaaag cttatactga atttaagcaa agaaataaag 2940
gagaaaagag aagaatctga gaattgggga ggcatagatt cttataaaaa tcacaaaatt 3000
tgttgtaaat tagaggggag aaatttagaa ttaagtataa aaaggcagaa ttagtataga 3060
gtacattcat taaacatttt tgtcaggatt atttcccgta aaaacgtagt gagcactctc 3120
atatactaat tagtgtacat ttaactttgt ataatacaga aatctaaata tatttaatga 3180
attcaagcaa tatacacttg accaagaaat tggaatttca aaatgttcgt gcgggttata 3240
taccagatga gtacagtgag tagtttatgt atcaccagac tgggttattg ccaagttata 3300
tatcaccaaa agctgtatga ctggatgttc tggttacctg gtttacaaaa ttatcagagt 3360
agtaaaactt tgatatatat gaggatatta aaactacact aagtatcatt tgattcgatt 3420
cagaaagtac tttgatatct ctcagtgctt cagtgctatc attgtgagca attgtcttta 3480
tatacggtac tgtagccata ctaggcctgt ctgtggcatt ctctagatgt ttctttttta 3540
cacaataaat tccttatatc agcttgaaaa aaaaaaaaaa aaaaaa 3586
<210> SEQ ID NO 52

<211> LENGTH: 752

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 52

Met Ala Arg Lys Leu Ser Val Ile Leu Ile Leu Thr Phe Ala Leu Ser
1 5 10 15

Val Thr Asn Pro Leu His Glu Leu Lys Ala Ala Ala Phe Pro Gln Thr
20 25 30

Thr Glu Lys Ile Ser Pro Asn Trp Glu Ser Gly Ile Asn Val Asp Leu
35 40 45

Ala Ile Ser Thr Arg Gln Tyr His Leu Gln Gln Leu Phe Tyr Arg Tyr

Gly Glu Asn Asn Ser Leu Ser Val Glu Gly Phe Arg Lys Leu Leu Gln

Asn Ile Gly Ile Asp Lys Ile Lys Arg Ile His Ile His His Asp His

Asp His His Ser Asp His Glu His His Ser Asp His Glu Arg His Ser

100 105 110

Asp His Glu His His Ser Asp His Glu His His Ser Asp His Asp His
115 120 125
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Ser

145

Ser

Thr

Pro

Arg

225

Pro

Glu

Gln

Ile

Lys

305

Gly

Val

Ser

Leu

His

385

Leu

Lys

Gln
Ser
465

Asp

Ile

Gly

Ser
545

Ser

130

Asp

Arg

Ala

His

Lys

210

Val

Arg

Cys

Val

Asn

290

Ala

Gly

Ile

Phe

His

370

Glu

Ser

Gly

Val

Lys

450

Lys

Asp

Phe

Ala

Cys

530

Asp

Ser

Ser

Pro

Ser

Phe

195

Asp

Ser

Lys

Phe

Pro

275

Gln

Glu

Phe

Leu

Leu

355

Leu

Glu

Ser

Leu

Leu

435

Lys

Tyr

Arg

Asp

His

515

Lys

Asp

Gly

Ser

Glu

Glu

180

Leu

Val

Arg

Gly

Asn

260

Leu

Ile

Ile

Ile

Val

340

Val

Leu

Pro

Gln

Thr

420

Thr

Pro

Glu

Thr

Ser

500

Ala

Asn

Leu

Lys

Gly

His

165

Val

Glu

Ser

Leu

Phe

245

Ala

Asn

Asp

Pro

Ala

325

Pro

Ala

Pro

Ala

Asn

405

Ala

Leu

Glu

Ser

Glu

485

Gln

His

Lys

Ile

Asn

Lys

150

Ala

Thr

Thr

Ser

Ala

230

Met

Ser

Ala

Ala

Pro

310

Ile

Leu

Leu

His

Met

390

Ile

Leu

Ile

Asn

Gln

470

Gly

Gln

Pro

Cys

His
550

Lys

135

Asp

Ser

Ser

Ile

Ser

215

Gly

Tyr

Lys

Thr

Arg

295

Lys

Ser

Met

Ala

Ser

375

Glu

Glu

Gly

Lys

Asp

455

Leu

Tyr

Pro

Gln

His

535

His

Arg

Pro

Gly

Thr

Glu

200

Thr

Arg

Ser

Leu

Glu

280

Ser

Thr

Ile

Asn

Val

360

His

Met

Glu

Gly

Gln

440

Asp

Ser

Leu

Ala

Glu

520

Ser

His

Lys

Arg

Arg

Val

185

Thr

Pro

Lys

Arg

Leu

265

Phe

Cys

Tyr

Ile

Arg

345

Gly

Ala

Lys

Ser

Leu

425

Phe

Asp

Thr

Arg

Val

505

Val

His

His

Ala

Asn

Arg

170

Tyr

Pro

Pro

Thr

Asn

250

Thr

Asn

Leu

Ser

Ser

330

Val

Thr

Ser

Arg

Ala

410

Tyr

Lys

Val

Asn

Ala

490

Leu

Tyr

Phe

Asp

Leu

Ser

155

Asn

Asn

Arg

Ser

Asn

235

Thr

Ser

Tyr

Ile

Leu

315

Phe

Phe

Leu

His

Gly

395

Tyr

Phe

Asp

Glu

Glu

475

Asp

Glu

Asn

His

Tyr
555

Cys

140

Gln

Val

Thr

Pro

Val

220

Glu

Asn

His

Leu

His

300

Gln

Leu

Phe

Ser

His

380

Pro

Phe

Met

Lys

Ile

460

Glu

Ser

Glu

Glu

Asp

540

His

Pro Asp His

Gly

Lys

Val

Gly

205

Thr

Ser

Glu

Gly

Cys

285

Thr

Ile

Ser

Lys

Gly

365

His

Leu

Asp

Phe

Lys

445

Lys

Lys

Gln

Glu

Tyr

525

Thr

His

Lys

Asp

Ser

190

Lys

Ser

Val

Asn

Met

270

Pro

Ser

Ala

Leu

Phe

350

Asp

Ser

Phe

Ser

Leu

430

Lys

Lys

Val

Glu

Glu

510

Val

Leu

Ile

Gly

Ser

175

Glu

Leu

Lys

Ser

Pro

255

Gly

Ala

Glu

Trp

Leu

335

Leu

Ala

His

Ser

Thr

415

Val

Lys

Gln

Asp

Pro

495

Val

Pro

Gly

Leu

Asp

Ala

160

Val

Gly

Phe

Ser

Glu

240

Gln

Ile

Ile

Lys

Val

320

Gly

Leu

Phe

Ser

His

400

Trp

Glu

Asn

Leu

Thr

480

Ser

Met

Arg

Gln

His
560
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His His His

His Gln Asn His His

565

Ser Arg Glu Glu Leu Lys Asp Ala

Val Ile Met
595

Gly Ala Ala

610

Ala Val Phe

625

Leu Leu Lys
Leu Ser Ala
Gly His Tyr

675

Gly Leu Phe

690

His Asn Asp

705

580

Gly Asp Gly Leu His

600

Phe Thr Glu Gly Leu

615

Cys His Glu Leu Pro
630

Ala Gly Met Thr Val

645

Met Leu Ala Tyr Leu

660

Ala Glu Asn Val Ser

680

Met Tyr Val Ala Leu

695

Ala Ser Asp His Gly
710

Leu Gln Asn Ala Gly Met Leu Leu

725

Pro Tyr Leu Asn Ile Lys Ser Cys

740

<210> SEQ ID NO 53
<211> LENGTH: 9646

<212> TYPE

: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: 9026,
<223> OTHER INFORMATION: n = A, T

<400> SEQUENCE: 53

atgcccaage
cegegagtyg
tgcacgttce
aatttggggt
ttggagectac
gacctcaget
cagaccctec
tttatccacc
aatctectec
agactctcca
agcatgcettc
tgcgattgtg
tgtaaaaagg
aagttgtaca

gagtccceete

gatggtggca

gcgegcactyg
cgetggectyg
gatccectgge
ttaatagcat
ttatgattca
ctettecaggt
agggtctete
ctcaagettt
accagctgcea
ccataaggca
ggaacatgcc
agatgagatg
acaaagctta
aacatgagat
tgagacagaa

gccageteat

9030

gggggeecte
ccegeatect
ttceegtgece
acaggcceetyg
cggcaatgag
tttcaagttce
taacttaatg
caacggctta
ccecageace
cctetactta
gcttetggag
gtttttggaa
tgaaggcggt
acacaagetg
caggagcagg

cctggagaaa

Pro His Ser
570

Gly Val Ala
585

Asn Phe Ser

Ser Ser Gly

His Glu Leu

635

Lys Gln Ala
650

Gly Met Ala
665

Met Trp Ile

Val Asp Met

Cys Ser Arg

715

Gly Phe Gly
730

Ser Tyr Lys
745

,C or G

tcegtggtge
tgtgectget
getggeattyg
tcagaaacct
atcccaagca
agctacaaca
aggctgcaca
acgtctctga
ttcteccacgt
gcagagaaca
aatctttact
tgggatgcaa
cagttgtgtyg
aaggacatga
agtattgagg

tteccaactge

His

Thr

Asp

Leu

620

Gly

Val

Thr

Phe

Val

700

Trp

Ile

Phe

Ser

Leu

Gly

605

Ser

Asp

Leu

Gly

Ala

685

Pro

Gly

Met

Leu

Gln Arg Tyr
575

Ala Trp Met
590

Leu Ala Ile

Thr Ser Val

Phe Ala Val

640

Tyr Asn Ala
655

Ile Phe Ile
670

Leu Thr Ala

Glu Met Leu

Tyr Phe Phe

720

Leu Leu Ile
735

Val Lys Val
750

tgatcctget ttggggecat

acgtccccag cgaggtccac

ctagacacgt ggaaagaatc

catttgcagg actgaccaag

tceeccgatgg agetttaaga

agctgagagt gatcacagga

ttgaccacaa caagatcgag

ggctactcca tttggaagga

tcacattttt ggattattte

tggttagaac tcttectgee

tgcagggaaa tcegtggace

aatccagagg aattctgaag

caatgtgctt cagtccaaag

cttgtctgaa gecttcaata

aggagcaaga acaggaagag

ccecagtggag catctetttyg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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aatatgaccg acgagcacgg gaacatggtg aacttggtct gtgacatcaa gaaaccaatg 1020
gatgtgtaca agattcactt gaaccaaacg gatcctccag atattgacat aaatgcaaca 1080
gttgccttgg actttgagtg tccaatgacc cgagaaaact atgaaaagct atggaaattg 1140
atagcatact acagtgaagt tcccgtgaag ctacacagag agctcatgct cagcaaagac 1200
cccagagtca gctaccagta caggcaggat gctgatgagg aagctcttta ctacacaggt 1260
gtgagagccc agattcttge agaaccagaa tgggtcatgc agccatccat agatatccag 1320
ctgaaccgac gtcagagtac ggccaagaag gtgctacttt cctactacac ccagtattcect 1380
caaacaatat ccaccaaaga tacaaggcag gctcggggca gaagcetgggt aatgattgag 1440
cctagtggag ctgtgcaaag agatcagact gtcctggaag ggggtccatg ccagttgagce 1500
tgcaacgtga aagcttctga gagtccatct atcttctggg tgcttccaga tggctccatce 1560
ctgaaagcgce ccatggatga cccagacagce aagttctcca ttctcagcag tggctggetg 1620
aggatcaagt ccatggagcc atctgactca ggcttgtacc agtgcattgce tcaagtgagg 1680
gatgaaatgg accgcatggt atatagggta cttgtgcagt ctccctccac tcagccagece 1740
gagaaagaca cagtgacaat tggcaagaac ccaggggagt cggtgacatt gccttgcaat 1800
gctttagcaa tacccgaagce ccaccttage tggattcttce caaacagaag gataattaat 1860
gatttggcta acacatcaca tgtatacatg ttgccaaatg gaactctttc catcccaaag 1920
gtccaagtca gtgatagtgg ttactacaga tgtgtggctg tcaaccagca aggggcagac 1980
cattttacgg tgggaatcac agtgaccaag aaagggtctg gcttgccatc caaaagaggc 2040
agacgcccag gtgcaaaggce tctttccaga gtcagagaag acatcgtgga ggatgaaggg 2100
ggctcgggca tgggagatga agagaacact tcaaggagac ttctgcatcc aaaggaccaa 2160
gaggtgttcc tcaaaacaaa ggatgatgcc atcaatggag acaagaaagc caagaaaggg 2220
agaagaaagc tgaaactctg gaagcattcg gaaaaagaac cagagaccaa tgttgcagaa 2280
ggtcgcagag tgtttgaatc tagacgaagg ataaacatgg caaacaaaca gattaatccg 2340
gagcgctggg ctgatatttt agccaaagtc cgtgggaaaa atctccctaa gggcacagaa 2400
gtaccccegt tgattaaaac cacaagtcct ccatccttga gcctagaagt cacaccacct 2460
tttcctgetg tttctecccee ctcagcatct cctgtgcaga cagtaaccag tgctgaagaa 2520
tcectcagecag atgtacctet acttggtgaa gaagagcacg ttttgggtac catttcctca 2580
gccagcatgg ggctagaaca caaccacaat ggagttattc ttgttgaacc tgaagtaaca 2640
agcacacctc tggaggaagt tgttgatgac ctttctgaga agactgagga gataacttcce 2700
actgaaggag acctgaaggg gacagcagcc cctacactta tatctgagec ttatgaacca 2760
tctectacte tgcacacatt agacacagtc tatgaaaagce ccacccatga agagacggca 2820
acagagggtt ggtctgcagce agatgttgga tcgtcaccag agcccacatc cagtgagtat 2880
gagcctecat tggatgcectgt ctecttgget gagtectgage ccatgcaata ctttgaccca 2940
gatttggaga ctaagtcaca accagatgag gataagatga aagaagacac ctttgcacac 3000
cttactccaa cccccaccat ctgggttaat gactccagta catcacagtt atttgaggat 3060
tctactatag gggaaccagg tgtcccaggc caatcacatc tacaaggact gacagacaac 3120
atccaccttg tgaaaagtag tctaagcact caagacacct tactgattaa aaagggtatg 3180
aaagagatgt ctcagacact acagggagga aatatgctag agggagaccc cacacactcc 3240
agaagttctg agagtgaggg ccaagagagc aaatccatca ctttgcctga ctccacactg 3300

ggtataatga gcagtatgtc tccagttaag aagcctgcgg aaaccacagt tggtacccte 3360
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ctagacaaag acaccacaac agtaacaaca acaccaaggc aaaaagttgc tccgtcatcce 3420
accatgagca ctcacccttc tcgaaggaga cccaacggga gaaggagatt acgccccaac 3480
aaattccgece accggcacaa gcaaacccca cccacaactt ttgccccatce agagactttt 3540
tctactcaac caactcaagc acctgacatt aagatttcaa gtcaagtgga gagttctctg 3600
gttcctacag cttgggtgga taacacagtt aataccccca aacagttgga aatggagaag 3660
aatgcagaac ccacatccaa gggaacacca cggagaaaac acgggaagag gccaaacaaa 3720
catcgatata ccccttctac agtgagctca agagegtcecg gatccaagece cageccttet 3780
ccagaaaata aacatagaaa cattgttact cccagttcag aaactatact tttgcctaga 3840
actgtttctc tgaaaactga gggcccttat gattccttag attacatgac aaccaccaga 3900
aaaatatatt catcttaccc taaagtccaa gagacacttc cagtcacata taaacccaca 3960
tcagatggaa aagaaattaa ggatgatgtt gccacaaatg ttgacaaaca taaaagtgac 4020
attttagtca ctggtgaatc aattactaat gccataccaa cttctcegete cttggtctece 4080
actatgggag aatttaagga agaatcctct cctgtagget ttceccaggaac tccaacctgg 4140
aatccctcaa ggacggccca gcectgggagg ctacagacag acatacctgt taccacttcet 4200
ggggaaaatc ttacagaccc tccccttectt aaagagecttg aggatgtgga tttcacttcece 4260
gagtttttgt cctctttgac agtctccaca ccatttcacc aggaagaagc tggttcttcece 4320
acaactctcet caagcataaa agtggaggtg gcttcaagtc aggcagaaac caccaccctt 4380
gatcaagatc atcttgaaac cactgtggct attctccttt ctgaaactag accacagaat 4440
cacaccccta ctgctgeceg gatgaaggag ccagcatcct cgtccccatce cacaattcte 4500
atgtctttgg gacaaaccac caccactaag ccagcacttc ccagtccaag aatatctcaa 4560
gcatctagag attccaagga aaatgttttc ttgaattatg tggggaatcc agaaacagaa 4620
gcaaccccag tcaacaatga aggaacacag catatgtcag ggccaaatga attatcaaca 4680
cccetetteecg accgggatge atttaacttg tctacaaage tggaattgga aaagcaagta 4740
tttggtagta ggagtctacc acgtggccca gatagccaac gccaggatgg aagagttcat 4800
gcttectcate aactaaccag agtccctgec aaacccatcce taccaacagce aacagtgagg 4860
ctacctgaaa tgtccacaca aagcgcttcce agatactttg taacttccca gtcacctegt 4920
cactggacca acaaaccgga aataactaca tatccttcetg gggctttgece agagaacaaa 4980
cagtttacaa ctccaagatt atcaagtaca acaattcctc tcccattgca catgtccaaa 5040
cccagcattc ctagtaagtt tactgaccga agaactgacc aattcaatgg ttactccaaa 5100
gtgtttggaa ataacaacat ccctgaggca agaaacccag ttggaaagcc tcccagtcca 5160
agaattcctc attattccaa tggaagactc cctttcecttta ccaacaagac tcectttetttt 5220
ccacagttgg gagtcaccecg gagaccccag atacccactt ctectgccece agtaatgaga 5280
gagagaaaag ttattccagg ttcctacaac aggatacatt cccatagcac cttccatctg 5340
gactttggecc ctccggcace tcegttgttg cacactccge agaccacggg atcaccctca 5400
actaacttac agaatatccc tatggtctct tccacccaga gttctatctce ctttataaca 5460
tcttectgtee agtcctcagg aagcttccac cagagcaget caaagttctt tgcaggagga 5520
cctecctgecat ccaaattctg gtectettggg gaaaagceccce aaatcctcac caagtcccca 5580
cagactgtgt ccgtcaccgce tgagacagac actgtgttcc cctgtgagge aacaggaaaa 5640
ccaaagcctt tcgttacttg gacaaaggtt tccacaggag ctcttatgac tccgaatacce 5700

aggatacaac ggtttgaggt tctcaagaac ggtaccttag tgatacggaa ggttcaagta 5760
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caagatcgag gccagtatat gtgcaccgcc agcaacctgc acggcctgga caggatggtg 5820
gtcttgecttt cggtcaccgt gcagcaacct caaatcctag cctceccacta ccaggacgte 5880
actgtctacc tgggagacac cattgcaatg gagtgtctgg ccaaagggac cccagccccce 5940
caaatttcct ggatcttcece tgacaggagg gtgtggcaaa ctgtgtcccce cgtggagage 6000
cgcatcaccc tgcacgaaaa ccggaccctt tccatcaagg aggcgtcecctt ctcagacaga 6060
ggcgtctata agtgcgtgge cagcaatgca geccggggcegg acagcectgge catccgectg 6120
cacgtggecgg cactgcccece cgttatccac caggagaagce tggagaacat ctcgcetgecce 6180
ccggggcetceca gecattcacat tcactgcact geccaaggcetg cgecectgece cagegtgege 6240
tgggtgctcg gggacggtac ccagatccge ccctcgecagt tectccacgg gaacttgttt 6300
gttttcececca acgggacgct ctacatccge aacctcecgcege ccaaggacag cgggcgctat 6360
gagtgcgtgg ccgccaacct ggtaggctcc gcgcgcagga cggtgcagct gaacgtgcag 6420
cgtgcagcag ccaacgcgcg catcacgggce acctccccgc ggaggacgga cgtcaggtac 6480
ggaggaaccc tcaagctgga ctgcagcgec tcgggggacce cctggeccgcg catcctetgg 6540
aggctgccgt ccaagaggat gatcgacgcg ctcttcagtt ttgatagcag aatcaaggtg 6600
tttgccaatg ggaccctggt ggtgaaatca gtgacggaca aagatgccgg agattacctg 6660
tgcgtagetce gaaataaggt tggtgatgac tacgtggtgce tcaaagtgga tgtggtgatg 6720
aaaccggcca agattgaaca caaggaggag aacgaccaca aagtcttcta cgggggtgac 6780
ctgaaagtgg actgtgtggce caccgggctt cccaatccceg agatctcectg gagectccca 6840
gacgggagtc tggtgaactc cttcatgcag tcggatgaca gcggtggacg caccaagcegc 6900
tatgtcgtet tcaacaatgg gacactctac tttaacgaag tggggatgag ggaggaagga 6960
gactacacct gctttgctga aaatcaggtc gggaaggacg agatgagagt cagagtcaag 7020
gtggtgacag cgcccgccac catccggaac aagacttact tggceggttca ggtgccctat 7080
ggagacgtgg tcactgtagc ctgtgaggcc aaaggagaac ccatgcccaa ggtgacttgg 7140
ttgtccccaa ccaacaaggt gatccccacce tcctctgaga agtatcagat ataccaagat 7200
ggcactctecc ttattcagaa agcccagcgt tcectgacagceg gcaactacac ctgcttggtce 7260
aggaacagcg cgggagagga taggaagacg gtgtggattc acgtcaacgt ccagccaccce 7320
aagatcaacg gtaaccccaa ccccatcacce accgtgeggg agatagcage cgggggcagt 7380
cggaaactga ttgactgcaa agctgaaggc atccccacce cgagggtgtt atgggetttt 7440
cccgagggtg tggttctgece agetccatac tatggaaacc ggatcactgt ccatggcaac 7500
ggttccctgg acatcaggag tttgaggaag agcgactceg tccagetggt atgcatggea 7560
cgcaacgagg gaggggaggc gaggttgatc gtgcagctca ctgtcctgga gcccatggag 7620
aaacccatct tccacgaccc gatcagcgag aagatcacgg ccatggeggg ccacaccatce 7680
agcctcaact gectcectgecge ggggaccceg acacccagece tggtgtgggt cctteccaat 7740
ggcaccgatc tgcagagtgg acagcagctg cagcgcttcet accacaaggc tgacggcatg 7800
ctacacatta gcggtctcte ctcggtggac gcyggggcct accgectgegt ggcccgcaat 7860
gccegetggece acacggagag gctggtctecce ctgaaggtgg gactgaagec agaagcaaac 7920
aagcagtatc ataacctggt cagcatcatc aatggtgaga ccctgaagct cccctgcacce 7980
ccteeegggg ctgggcaggyg acgtttctec tggacgetcc ccaatggcat gcatctggag 8040
ggcecccaaa ccctgggacg cgtttetett ctggacaatg gcaccctcac ggttcgtgag 8100

gccteggtgt ttgacagggg tacctatgta tgcaggatgg agacggagta cggccctteg 8160
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gtcaccagca tcccegtgat tgtgatcgec tatcctccee ggatcaccag cgagcccacce 8220
ccggtecatet acacccggece cgggaacacce gtgaaactga actgcatgge tatggggatt 8280
cccaaagcetg acatcacgtg ggagttaccg gataagtcege atctgaaggce aggggttcag 8340
gctegtcetgt atggaaacag atttcttcac ccccagggat cactgaccat ccagcatgcce 8400
acacagagag atgccggctt ctacaagtgc atggcaaaaa acattctcgg cagtgactcc 8460
aaaacaactt acatccacgt cttctgaaat gtggattcca gaatgattgc ttaggaactg 8520
acaacaaagc ggggtttgta agggaagcca ggttggggaa taggagctct taaataatgt 8580
gtcacagtgce atggtggcct ctggtgggtt tcaagttgag gttgatcttg atctacaatt 8640
gttgggaaaa ggaagcaatg cagacacgag aaggagggct cagccttgct gagacacttt 8700
cttttgtgtt tacatcatgc caggggcttc attcagggtg tctgtgctet gactgcaatt 8760
tttectttttt tgcaaatgcc actcgactge cttcataage gtccatagga tatctgagga 8820
acattcatca aaaataagcc atagacatga acaacacctc actaccccat tgaagacgca 8880
tcacctagtt aacctgctgce agtttttaca tgatagactt tgttccagat tgacaagtca 8940
tctttcagtt atttcctectg tcacttcaaa actccagctt gcccaataag gatttagaac 9000
cagagtgact gatatatata tatatntttn aattcagagt tacatacata cagctaccat 9060
tttatatgaa aaaagaaaaa catttcttcc tggaactcac tttttatata atgttttata 9120
tatatatttt tkcctttcaa atcagacgat gagactagaa ggagaaatac tttctgtctt 9180
attaaaatta ataaattatt ggtctttaca agacttggat acattacagc agacatggaa 9240
aatataattt taaaaaattt ctctccaacc tccttcaaat tcagtcacca ctgttatatt 9300
accttctcca ggaaccctee agtggggaag gctgcgatat tagatttect tgtatgcaaa 9360
gtttttgttg aaagctgtgc tcagaggagg tgagaggaga ggaaggagaa aactgcatca 9420
taactttaca gaattgaatc tagagtcttc cccgaaaagce ccagaaactt ctctgcagta 9480
tctggettgt ccatctggte taaggtgget gcecttcttece cagccatgag tcagtttgtg 9540
cccatgaata atacacgacc tgttatttcc atgactgctt tactgtattt ttaaggtcaa 9600
tatactgtac atttgataat aaaataatat tctcccaaaa aaaaaa 9646
<210> SEQ ID NO 54

<211> LENGTH: 2828

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 54

Met Pro Lys Arg Ala His Trp Gly Ala Leu Ser Val Val Leu Ile Leu
1 5 10 15

Leu Trp Gly His Pro Arg Val Ala Leu Ala Cys Pro His Pro Cys Ala
20 25 30

Cys Tyr Val Pro Ser Glu Val His Cys Thr Phe Arg Ser Leu Ala Ser
35 40 45

Val Pro Ala Gly Ile Ala Arg His Val Glu Arg Ile Asn Leu Gly Phe
50 55 60

Asn Ser Ile Gln Ala Leu Ser Glu Thr Ser Phe Ala Gly Leu Thr Lys
65 70 75 80

Leu Glu Leu Leu Met Ile His Gly Asn Glu Ile Pro Ser Ile Pro Asp
85 90 95

Gly Ala Leu Arg Asp Leu Ser Ser Leu Gln Val Phe Lys Phe Ser Tyr
100 105 110
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202

Asn

Leu

Gln

145

Leu

Asn

Leu

Met

225

Cys

Phe

Met

Ser

Gln

305

Lys

Pro

Met

Ser

385

Pro

Tyr

Met

Lys

Thr

465

Pro

Cys

Trp

Asp

Lys

Met

130

Ala

Leu

Asp

Met

Glu

210

Arg

Lys

Ser

Thr

Arg

290

Leu

Met

Lys

Asp

Thr

370

Glu

Arg

Tyr

Gln

Lys

450

Lys

Ser

Gln

Val

Ser
530

Leu

115

Arg

Phe

Leu

Tyr

Val

195

Asn

Trp

Lys

Pro

Cys

275

Ser

Ile

Thr

Pro

Ile

355

Arg

Val

Val

Thr

Pro

435

Val

Asp

Gly

Leu

Leu

515

Lys

Arg

Leu

Asn

His

Phe

180

Arg

Leu

Phe

Asp

Lys

260

Leu

Ile

Leu

Asp

Met

340

Asp

Glu

Pro

Ser

Gly

420

Ser

Leu

Thr

Ala

Ser

500

Pro

Phe

Val

His

Gly

Gln

165

Arg

Thr

Tyr

Leu

Lys

245

Lys

Lys

Glu

Glu

Glu

325

Asp

Ile

Asn

Val

Tyr

405

Val

Ile

Leu

Arg

Val

485

Cys

Asp

Ser

Ile

Ile

Leu

150

Leu

Leu

Leu

Leu

Glu

230

Ala

Leu

Pro

Glu

Lys

310

His

Val

Asn

Tyr

Lys

390

Gln

Arg

Asp

Ser

Gln

470

Gln

Asn

Gly

Ile

Thr

Asp

135

Thr

His

Ser

Pro

Gln
215

Trp

Tyr

Tyr

Ser

Glu

295

Phe

Gly

Tyr

Ala

Glu

375

Leu

Tyr

Ala

Ile

Tyr

455

Ala

Arg

Val

Ser

Leu
535

Gly

120

His

Ser

Pro

Thr

Ala

200

Gly

Asp

Glu

Lys

Ile

280

Gln

Gln

Asn

Lys

Thr

360

Lys

His

Arg

Gln

Gln

440

Tyr

Arg

Asp

Lys

Ile

520

Ser

Gln

Asn

Leu

Ser

Ile

185

Ser

Asn

Ala

Gly

His

265

Glu

Glu

Leu

Met

Ile

345

Val

Leu

Arg

Gln

Ile

425

Leu

Thr

Gly

Gln

Ala

505

Leu

Ser

Thr

Lys

Arg

Thr

170

Arg

Met

Pro

Lys

Gly

250

Glu

Ser

Gln

Pro

Val

330

His

Ala

Trp

Glu

Asp

410

Leu

Asn

Gln

Arg

Thr

490

Ser

Lys

Gly

Leu

Ile

Leu

155

Phe

His

Leu

Trp

Ser

235

Gln

Ile

Pro

Glu

Gln

315

Asn

Leu

Leu

Lys

Leu

395

Ala

Ala

Arg

Tyr

Ser

475

Val

Glu

Ala

Trp

Gln Gly Leu Ser

Glu

140

Leu

Ser

Leu

Arg

Thr

220

Arg

Leu

His

Leu

Glu

300

Trp

Leu

Asn

Asp

Leu

380

Met

Asp

Glu

Arg

Ser

460

Trp

Leu

Ser

Pro

Leu
540

125

Phe

His

Thr

Tyr

Asn

205

Cys

Gly

Cys

Lys

Arg

285

Asp

Ser

Val

Gln

Phe

365

Ile

Leu

Glu

Pro

Gln

445

Gln

Val

Glu

Pro

Met

525

Arg

Ile

Leu

Phe

Leu

190

Met

Asp

Ile

Ala

Leu

270

Gln

Gly

Ile

Cys

Thr

350

Glu

Ala

Ser

Glu

Glu

430

Ser

Thr

Met

Gly

Ser

510

Asp

Ile

His

Glu

Thr

175

Ala

Pro

Cys

Leu

Met

255

Lys

Asn

Gly

Ser

Asp

335

Asp

Cys

Tyr

Lys

Ala

415

Trp

Thr

Ile

Ile

Gly

495

Ile

Asp

Lys

Asn

Pro

Gly

160

Phe

Glu

Leu

Glu

Lys

240

Cys

Asp

Arg

Ser

Leu

320

Ile

Pro

Pro

Tyr

Asp

400

Leu

Val

Ala

Ser

Glu

480

Pro

Phe

Pro

Ser
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204

Met

545

Asp

Thr

Glu

Leu

Thr

625

Val

Gln

Ser

Ser

Gly

705

Glu

Ala

Glu

Arg

Asp

785

Val

Val

Gln

Gly

Leu

865

Ser

Glu

Leu

Thr

Ser

945

Glu

Glu

Glu

Gln

Ser

Ser

610

Ser

Gln

Gly

Gly

Arg

690

Asp

Val

Lys

Pro

Arg

770

Ile

Pro

Thr

Thr

Glu

850

Glu

Thr

Ile

Ile

Val

930

Ala

Pro

Pro

Met

Pro

Val

595

Trp

His

Val

Ala

Leu

675

Val

Glu

Phe

Lys

Glu

755

Ile

Leu

Pro

Pro

Val

835

Glu

His

Pro

Thr

Ser

915

Tyr

Ala

Pro

Ser

Asp

Ala

580

Thr

Ile

Val

Ser

Asp

660

Pro

Arg

Glu

Leu

Gly

740

Thr

Asn

Ala

Leu

Pro

820

Thr

Glu

Asn

Leu

Ser

900

Glu

Glu

Asp

Leu

Asp

Arg

565

Glu

Leu

Leu

Tyr

Asp

645

His

Ser

Glu

Asn

Lys

725

Arg

Asn

Met

Lys

Ile

805

Phe

Ser

His

His

Glu

885

Thr

Pro

Lys

Val

Asp

Ser

550

Met

Lys

Pro

Pro

Met

630

Ser

Phe

Lys

Asp

Thr

710

Thr

Arg

Val

Ala

Val

790

Lys

Pro

Ala

Val

Asn

870

Glu

Glu

Tyr

Pro

Gly

950

Ala

Gly

Val

Asp

Cys

Asn

615

Leu

Gly

Thr

Arg

Ile

695

Ser

Lys

Lys

Ala

Asn

775

Arg

Thr

Ala

Glu

Leu

855

Gly

Val

Gly

Glu

Thr

935

Ser

Val

Leu

Tyr

Thr

Asn

600

Arg

Pro

Tyr

Val

Gly

680

Val

Arg

Asp

Leu

Glu

760

Lys

Gly

Thr

Val

Glu

840

Gly

Val

Val

Asp

Pro

920

His

Ser

Ser

Tyr

Val

585

Ala

Arg

Asn

Tyr

Gly

665

Arg

Glu

Arg

Asp

Lys

745

Gly

Gln

Lys

Ser

Ser

825

Ser

Thr

Ile

Asp

Leu

905

Ser

Glu

Pro

Leu

Gln

Val

570

Thr

Leu

Ile

Gly

Arg

650

Ile

Arg

Asp

Leu

Ala

730

Leu

Arg

Ile

Asn

Pro

810

Pro

Ser

Ile

Leu

Asp

890

Lys

Pro

Glu

Glu

Ala

Cys

555

Leu

Ile

Ala

Ile

Thr

635

Cys

Thr

Pro

Glu

Leu

715

Ile

Trp

Arg

Asn

Leu

795

Pro

Pro

Ala

Ser

Val

875

Leu

Gly

Thr

Thr

Pro

955

Glu

Ile

Val

Gly

Ile

Asn

620

Leu

Val

Val

Gly

Gly

700

His

Asn

Lys

Val

Pro

780

Pro

Ser

Ser

Asp

Ser

860

Glu

Ser

Thr

Leu

Ala

940

Thr

Ser

Ala

Gln

Lys

Pro

605

Asp

Ser

Ala

Thr

Ala

685

Gly

Pro

Gly

His

Phe

765

Glu

Lys

Leu

Ala

Val

845

Ala

Pro

Glu

Ala

His

925

Thr

Ser

Glu

Gln

Ser

Asn

590

Glu

Leu

Ile

Val

Lys

670

Lys

Ser

Lys

Asp

Ser

750

Glu

Arg

Gly

Ser

Ser

830

Pro

Ser

Glu

Lys

Ala

910

Thr

Glu

Ser

Pro

Val

Pro

575

Pro

Ala

Ala

Pro

Asn

655

Lys

Ala

Gly

Asp

Lys

735

Glu

Ser

Trp

Thr

Leu

815

Pro

Leu

Met

Val

Thr

895

Pro

Leu

Gly

Glu

Met

Arg

560

Ser

Gly

His

Asn

Lys

640

Gln

Gly

Leu

Met

Gln

720

Lys

Lys

Arg

Ala

Glu

800

Glu

Val

Leu

Gly

Thr

880

Glu

Thr

Asp

Trp

Tyr

960

Gln
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Pro
980

Tyr Phe Asp

Met Lys Glu
995

Asp
Val Asn Asp
1010

Glu Pro Gly
1025

Val
Ile His Leu

Val

Lys Lys Gly Met

965

Asp Leu Glu Thr

Thr Phe Ala His

1000

Thr Ser Gln
1015

Ser

Pro Gly Gln Ser

1030
Leu

Lys Ser Ser

1045
Met

Lys Glu Ser

1060

Leu Glu Gly Asp
1075

Glu Ser Lys Ser
1090

Ser Met Ser Pro
1105

Leu Asp Lys Asp

Ala Pro Ser Ser

Pro Thr Ser

1080

His

Ile Thr Leu Pro

1095

Val Lys Lys Pro
1110

Thr Thr Thr Val
1125

Thr Met Ser Thr

1140

Gly Arg Arg Arg Leu Arg Pro Asn Lys

1155

Thr Pro Pro Thr
1170

Thr Gln Ala Pro
1185

Val Pro Thr Ala

Glu Met Glu Lys

1160

Thr Phe Ala Pro
1175

Asp Ile Lys Ile
1190

Trp Val Asp Asn
1205

Asn Ala Glu Pro

1220

Lys His Gly Lys

1235

Ser Ser Arg Ala
1250

His Arg Asn Ile
1265

Thr Val Ser Leu

Thr Thr Thr Arg

1300

Leu Pro Val Thr
1315

Asp Val Ala Thr
1330

Gly Glu Ser Ile
1345

Thr Met Gly Glu

Thr Pro Thr Trp

1380

Arg Pro Asn Lys

1240
Ser Gly Ser Lys
1255
Val Thr Pro Ser
1270

Lys Thr
1285

Glu Gly
Lys Ile Tyr Ser

Pro Thr
1320

Tyr Lys

Asn Val Asp Lys

1335

Thr Asn Ala Ile
1350

Phe Lys Glu Glu
1365

Asn Pro Ser Arg

970 975

Lys Ser

985

Gln Pro Asp Glu
990

Asp Lys

Thr Pro Thr Pro Thr

1005

Leu Trp

Leu Phe Glu Asp Ser Thr Ile

1020

Gly

Asn
1040

His Leu Gln Gly Leu Thr

1035

Asp

Leu Ile
1055

Ser Thr Gln Asp Thr Leu

1050

Gln Thr Leu Gln Gly Gly Asn Met
1065 1070

Arg Ser Ser Glu Ser Glu Gly Gln
1085

Asp Ser Thr Leu Gly Ile Met Ser
1100

Ala Glu Thr Thr Val Gly Thr Leu
1115 1120

Thr Thr Thr Pro Arg Gln Lys Val
1130 1135

His Pro Ser Arg Arg Arg Pro Asn
1145 1150

Phe Arg His Arg His Lys Gln
1165

Glu Thr Phe Ser Thr Gln Pro
1180

Ser

Ser Gln Val Glu Ser Ser Leu
1195 1200

Ser

Thr Val Asn Thr Pro Lys Gln Leu

1210 1215

Thr Ser Lys Gly Thr Pro Arg Arg

1225 1230

His Arg Tyr Thr Pro Ser Thr Val

1245
Pro Ser Pro Ser Pro Glu Asn Lys
1260

Ser Glu Thr Ile Leu Leu Pro Arg
1275 1280

Pro Tyr Asp Ser Leu Asp Tyr Met

1290 1295

Ser Tyr Pro Lys Val Gln Glu Thr

1305 1310

Ser Asp Gly Lys Glu Ile Lys
1325

Asp

His Lys Ser Asp Ile Leu Val Thr

1340

Ser
1360

Pro Thr Ser Arg Ser Leu Val

1355
Ser Ser Pro Val Gly Phe Pro Gly
1370 1375

Thr Ala Gln Pro Gly Arg Leu Gln
1385 1390
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Thr Asp Ile Pro Val Thr Thr Ser Gly

1395

Leu Leu Lys Glu Leu Glu Asp
1410 1415

Ser Leu Thr Val Ser Thr Pro
1425 1430

Thr Thr Leu Ser Ser Ile Lys
1445

Thr Thr Thr Leu Asp Gln Asp
1460

1400

Val

Phe

Val

His

Asp

His

Glu

Leu

1465

Glu Asn Leu Thr Asp Pro Pro
1405

Phe Thr Ser Glu Phe Leu Ser
1420

Gln Glu Glu Ala Gly Ser Ser
1435 1440

Val Ala Ser Ser Gln Ala Glu
1450 1455

Glu Thr Thr Val Ala Ile Leu
1470

Leu Ser Glu Thr Arg Pro Gln Asn His Thr Pro Thr Ala Ala Arg Met

1475

1480

1485

Lys Glu Pro Ala Ser Ser Ser Pro Ser Thr Ile Leu Met Ser Leu Gly

1490 1495

Gln Thr Thr Thr Thr Lys Pro
1505 1510

Ala Ser Arg Asp Ser Lys Glu
1525

Pro Glu Thr Glu Ala Thr Pro
1540

Ser Gly Pro Asn Glu Leu Ser
1555

Asn Leu Ser Thr Lys Leu Glu
1570 1575

Ser Leu Pro Arg Gly Pro Asp
1585 1590

Ala Ser His Gln Leu Thr Arg
1605

Ala Thr Val Arg Leu Pro Glu
1620

1500

Ala Leu Pro Ser Pro Arg Ile Ser Gln

1515 1520

Asn Val Phe Leu Asn Tyr Val Gly Asn

1530 1535

Val Asn Asn Glu Gly Thr Gln His Met

1545

1550

Thr Pro Ser Ser Asp Arg Asp Ala Phe

1560

Leu

Ser

Val

Met

Glu

1565

Lys Gln Val Phe Gly Ser Arg
1580

Gln Arg Gln Asp Gly Arg Val His

1595 1600

Pro Ala Lys Pro Ile Leu Pro Thr

Ser

1625

1610 1615

Thr Gln Ser Ala Ser Arg Tyr
1630

Phe Val Thr Ser Gln Ser Pro Arg His Trp Thr Asn Lys Pro Glu Ile

1635

Thr Thr Tyr Pro Ser Gly Ala
1650 1655

Pro Arg Leu Ser Ser Thr Thr
1665 1670

Pro Ser Ile Pro Ser Lys Phe
1685

Gly Tyr Ser Lys Val Phe Gly
1700

1640

Leu

Ile

Thr

Asn

Pro

Pro

1645

Glu Asn Lys Gln Phe Thr Thr
1660

Leu Pro Leu His Met Ser Lys
1675 1680

Asp Arg Arg Thr Asp Gln Phe Asn

1690 1695

Asn Asn Ile Pro Glu Ala Arg Asn
1705

1710

Pro Val Gly Lys Pro Pro Ser Pro Arg Ile Pro His Tyr Ser Asn Gly

1715

Arg Leu Pro Phe Phe Thr Asn
1730 1735

Val Thr Arg Arg Pro Gln Ile
1745 1750

Glu Arg Lys Val Ile Pro Gly
1765

Thr Phe His Leu Asp Phe Gly
1780

Pro Gln Thr Thr Gly Ser Pro
1795

1720

Lys

Pro

Ser

Pro

Thr

Thr

1725

Leu Ser Phe Pro Gln Leu Gly
1740

Ser Pro Ala Pro Val Met Arg
1755 1760

Tyr Asn Arg Ile His Ser His Ser

1770 1775

Pro Ala Pro Pro Leu Leu His Thr

1785

1790

Ser Thr Asn Leu Gln Asn Ile Pro Met

1800

1805

Val Ser Ser Thr Gln Ser Ser Ile Ser Phe Ile Thr Ser Ser Val Gln

1810 1815

1820
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Ser

Ser

Gly Ser Phe His Gln

Ser Ser Ser Lys Phe

Phe Ala Gly Gly

1825 1830

Pro Pro Ala Ser Lys Phe Trp Ser Leu Gly Glu Lys
1850

1845

Thr Lys Ser Pro Gln Thr Val Ser Val
1860 1865

Phe Pro Cys Glu Ala Thr Gly Lys Pro
1875 1880

Lys Val Ser Thr Gly Ala Leu Met Thr
1890 1895

Phe Glu Val Leu Lys Asn Gly Thr Leu
1905 1910

Gln Asp Arg Gly Gln Tyr Met Cys Thr
1925

Asp Arg Met Val Val Leu Leu Ser Val
1940 1945

Leu Ala Ser His Tyr Gln Asp Val Thr
1955 1960

Ala Met Glu Cys Leu Ala Lys Gly Thr
1970 1975

Ile Phe Pro Asp Arg Arg Val Trp Gln
1985 1990

Arg Ile Thr Leu His Glu Asn Arg Thr
2005

Thr

Lys

Pro

Val

Ala

1930

Thr

Val

Pro

Thr

1835

1840

Pro Gln Ile Leu

1855

Ala Glu Thr Asp Thr Val

1870

Pro Phe Val Thr Trp Thr

1885

Asn Thr Arg Ile Gln Arg

1900

Ile Arg Lys Val Gln Val

1915

1920

Ser Asn Leu His Gly Leu
1935

Val Gln Gln Pro Gln Ile

1950

Tyr Leu Gly Asp Thr Ile

1965

Ala Pro Gln Ile Ser
1980

Trp

Val Ser Pro Val Glu Ser

1995

2000

Leu Ser Ile Lys Glu Ala Ser

2010

2015

Phe Ser Asp Arg Gly Val Tyr Lys Cys Val Ala Ser Asn Ala Ala Gly

2020 2025

Ala Asp Ser Leu Ala Ile Arg Leu His
2035 2040

Ile His Gln Glu Lys Leu Glu Asn Ile
2050 2055

Ile His Ile His Cys Thr Ala Lys Ala
2065 2070

Trp Val Leu Gly Asp Gly Thr Gln Ile
2085

Gly Asn Leu Phe Val Phe Pro Asn Gly
2100 2105

Ala Pro Lys Asp Ser Gly Arg Tyr Glu
2115 2120

Gly Ser Ala Arg Arg Thr Val Gln Leu
2130 2135

Asn Ala Arg Ile Thr Gly Thr Ser Pro
2145 2150

Gly Gly Thr Leu Lys Leu Asp Cys Ser
2165

Arg Ile Leu Trp Arg Leu Pro Ser Lys
2180 2185

Ser Phe Asp Ser Arg Ile Lys Val Phe
2195 2200

2030

Val Ala Ala Leu Pro Pro Val

2045

Ser Leu Pro Pro Gly Leu Ser

2060

Ala Pro Leu Pro Ser Val Arg

2075

2080

Arg Pro Ser Gln Phe Leu His

2090

Thr

Cys

Asn

Arg

2095

Leu Tyr Ile Arg Asn Leu

2110

Val Ala Ala Asn Leu Val

2125

Val Gln Arg Ala Ala
2140

Arg Thr Asp Val Arg
2155

Ala

Tyr
2160

Ala Ser Gly Asp Pro Trp Pro

2170

Arg

Ala

Lys Ser Val Thr Asp Lys Asp Ala Gly Asp

2210 2215

Asn Lys Val Gly Asp Asp Tyr Val Val
2225 2230

Lys Pro Ala Lys Ile Glu His Lys Glu

Leu

Glu

2175

Met Ile Asp Ala Leu Phe

2190

Asn Gly Thr Leu Val
2205

Tyr Leu Cys Val Ala
2220

Lys Val Asp Val Val
2235

Asn Asp His Lys Val

Val

Arg

Met
2240

Phe



US 8,323,906 B2
211

-continued

212

2245

2250 2255

Tyr Gly Gly Asp Leu Lys Val Asp Cys Val Ala Thr Gly Leu Pro Asn

2260

Pro Glu Ile Ser
2275

Met Gln Ser Asp
2290

Asn Asn Gly Thr

Trp

Asp

Leu

2265 2270

Ser Leu Pro Asp Gly Ser Leu Val Asn Ser Phe
2280 2285

Ser Gly Gly Arg Thr Lys Arg Tyr Val Val Phe
2295 2300

Tyr Phe Asn Glu Val Gly Met Arg Glu Glu Gly

2305 2310

Phe Ala
2325

Asp Tyr Thr Cys

Val Arg Val Lys Val Val
2340

Tyr Leu Ala Val Gln Val
2355 2360

Met Pro

2375

Glu Ala Lys Gly Glu Pro
2370

Asn Lys Val Ile Pro Thr Ser Ser
2385 2390

Gly Thr Leu Leu Ile Gln
2405

Lys Ala

Thr Cys Leu Val Arg Asn Ser Ala

2420

Ile His Val Asn Val Gln
2435

Pro Pro
2440

Ile Ala
2455

Ile Thr Thr Val Arg Glu
2450

Asp Cys Lys Ala Glu Gly Ile Pro

2465 2470

Pro Glu Gly Val Val Leu
2485

Pro Ala

Val His Gly Asn Gly Ser

2500

Leu Asp

Ser Val Gln Leu Val Cys

2515

Met Ala
2520

Leu Ile Val Gln
2530

Leu Thr Val Leu

2535

His Asp Pro Ile
2545

Ser Glu Lys Ile
2550

Ser Ala
2565

Ser Leu Asn Cys Ala Gly

Val Leu Pro Asn Gly Thr
2580

Asp Leu

Phe Tyr His Lys Ala Asp

2595 2600

Val Asp Ala Gly Ala Tyr
2610

Arg Cys
2615

Thr Glu Arg Leu Val Ser Leu Lys
2625 2630

Lys Gln Tyr His Asn Leu Val Ser
2645

Leu Pro Cys Thr Pro Pro Gly Ala
2660

2315 2320

Glu Asn Gln Val Gly Lys Asp Glu Met Arg
2330

2335

Thr Ala Pro Ala Thr Ile Arg Asn Lys Thr
2345

2350

Pro Tyr Gly Asp Val Val Thr Val Ala Cys

2365

Lys Val Thr Trp Leu Ser Pro Thr

2380

Glu Lys Tyr Gln Ile Tyr Gln Asp

2395 2400

Gln Arg Ser Asp Ser Gly Asn Tyr

2410

2415

Gly Glu Asp Arg Lys Thr Val Trp

2425

Lys

Ala

Thr

Pro

Ile

Gly

Pro

Tyr

2490

2430

Asn Gly Asn Pro Asn Pro
2445

Gly Ser Arg Lys Leu Ile
2460

Arg Val Leu Trp Ala Phe
2475 2480

Tyr Gly Asn Arg Ile Thr
2495

Ile Arg Ser Leu Arg Lys Ser Asp

2505

Arg

Glu

Thr

Thr

Asn

Pro

Ala

Pro

2570

2510

Glu Gly Gly Glu Ala Arg
2525

Met Glu Lys Pro Ile Phe
2540

Met Ala Gly His Thr Ile
2555 2560

Thr Pro Ser Leu Val Trp
2575

Gln Ser Gly Gln Gln Leu Gln Arg

2585

2590

Gly Met Leu His Ile Ser Gly Leu Ser Ser

2605

Val Ala Arg Asn Ala Ala Gly His

2620

Val Gly Leu Lys Pro Glu Ala Asn

2635 2640

Ile Ile Asn Gly Glu Thr Leu Lys

2650

2655

Gly Gln Gly Arg Phe Ser Trp Thr

2665

2670
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Leu Pro Asn Gly Met His Leu Glu Gly

2675

Ser Leu Leu Asp Asn Gly Thr Leu Thr

2690

Asp Arg Gly Thr Tyr Val Cys Arg Met

2705

Val Thr Ser Ile Pro Val Ile Val Ile

Ser Glu Pro Thr Pro

Leu Asn Cys Met Ala

2680

2695

2710

2725

2740

2755

Leu Pro Asp Lys Ser

2770

Gly Asn Arg Phe Leu

2785

Val

Met

2760

His Leu Lys

2775

His Pro Gln

2790

Thr Gln Arg Asp Ala Gly Phe Tyr

2805

Gly Ser Asp Ser Lys Thr Thr Tyr

2820

<210> SEQ ID NO 55
<211> LENGTH: 6763

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55

atggtgetga
aagcggggea
agtgtgattt
cacatggcta
acggagagag
tgctgtetgyg
atgggetgtg
gaggctggtg
aggaccatct
aaaccagaca
ggaaaaaagg
ctgtcegtty
ggttttetee
gatgaacgga
cccacactec
ggagcctgga
gttettggge
ggaaaaaggg
ttectgagaa
cgtgtatgtyg

ggctgeecta

cgeectetga
catgcacatc
gggaggcace
ctggtgacac
ctagggctac
ttttgagatyg
attgggtgcec
ctggggatgg
ttgtgaagtt
aattgeggcet
aagtgcccaa
cgtggaagge
tgggctacgyg
cacacgaaat
taggcgetet
taagcagctce
tegececttea
gaaggggagg
atggaagtca
gtetecctge

acaaagcgaa

agagcagteg
ttgccaggge
aagaggacct
caactctgea
cgatccgaca
ttececttage
ttcaaggatg
tggggeaget
ggtggtcage
cttcaagget
caagcectty
accacgectyg
ggagagtggce
taaaaagcta
gagagctcct
tgtgetette
tagtcctcaa
aggaatgcag
gaatctcatc
agtccatgaa

agatttcaga

2715

2730

2745

2685

2700

Pro Gln Thr Leu Gly Arg Val

Val Arg Glu Ala Ser Val Phe

Glu Thr Glu Tyr Gly Pro Ser

2720

Ala Tyr Pro Pro Arg Ile Thr

2735

Ile Tyr Thr Arg Pro Gly Asn Thr Val Lys

2750

2765

Gly Ile Pro Lys Ala Asp Ile Thr Trp Glu

Ala Gly Val Gln Ala Arg Leu Tyr

2780

Gly Ser Leu Thr Ile Gln His Ala

2795

2800

Lys Cys Met Ala Lys Asn Ile Leu

2810

Ile His Val
2825

ggtcettggg
gtcectggtge
tceectggayg
accaccatga
gatggggtge
ctttetgage
gctgccaaat
gcctggggta
gcagtggggt
gtagatggag
cgtgtgegtyg
tctggageca
cggaagatga
gagcacttge
aactctgagyg
agtacctceg
gaagtgggaa
aacccceget
cctecactcecece
ctetcaggge

cagtacaccyg

Phe

aactgtgceca
tgcccaccac
aaggtgtgat
gcttetcaac
gaattctgge
ctcacttett
tggtgtccac
aggtcacggy
gtcagatcgyg
tgaaacctca
tceggtecte
agagtccacg
attatgttcc
ttggacggaa
aaggcacagce
aggccagecce
tacccccaga
ccagecccecag
tggtccacag
cggagccaac

tgecgcetateg

2815

gettetetgt
atccttegee
gettgtgeca
aagagctget
tteggettee
tggtcagcag
agttataatg
gatagagatc
tcagtgggac
cattctgetg
agatgacagg
cagatcacgg
actgacaaga
geccggegag
catgcattte
cctgggteca
aagaggaaac
gggatgtgtg
cctcggaatc

cagtctacag

agagaagggg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260
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gaattggcca ggtgggatta taagcagatc gctaacaggc gtgtgctgat tgagaacctg 1320
attccagaca ctgtgtatga atttgcagtc cgtatttcac agggtgaaag agatggcaaa 1380
tggagtacgt cagtcttcca aagaacacca gaatctgccce ctaccacagce tcctgaaaac 1440
ttgaacgtct ggccagtcaa tggcaaacct acagttgtcg ctgcatcttg ggatgcgceta 1500
ccagagactg aggggaaagt gaaagaatac attctttcat acgccccggce tctcaaacca 1560
tttggagcaa agtccctcac ctatcctgga gacactactt ctgccctggt ggatggtcetg 1620
cagcctgggg aacgctatcet tttcaaaatc cgggccacaa acaggagagg cctgggacct 1680
cactccaaag ccttecattgt cgctatgcca acaagcaatt ctttaaaatc tgttgcagec 1740
agtaaggcgg atgttcagca gaacacggag gacaatggga aacccgaaaa acctgagcct 1800
tecctcacctt ctcecccagage tccagcettece tcccaacacce cctcectgtgec tgcttetece 1860
caagggagaa atgccaagga ccttcttectt gacttgaaga acaaaatatt ggctaatggt 1920
ggggcgccce gaaaacccca gcttcegegec aagaaggcag aggagctgga tcttcagtceg 1980
acagaaatca ctggggagga ggagctgggt tcccgggagg actcgcccat gtcaccctca 2040
gacacccaag accagaaacg gaccctgagg ccgccaagta gacacggcca ctecggtggtt 2100
gctecccggea ggactgcagt gagggcccgg atgccagege tgccccgaag ggaaggcegta 2160
gataagcctg gecttttcececct ggeccacgcag ccccgeccag gggcgcccce cteggetteg 2220
gcctetectg cccaccacge gtecacccag ggcacctcete atcgtcectte cctgectgece 2280
agcttgaatg acaacgactt ggtggactca gacgaagatg agcgcegcetgt gggctcecte 2340
caccccaagg gcgccttege ccagecccgg ccagecctgt ceeccageeg ccagtcecccg 2400
tccagegtte tccgecgacag aagctctgtg caccceggeg caaagccagce ctcgecggeg 2460
cggaggaccc cccattcagg ggccgcagag gaagattcca gtgcctcage cccaccctca 2520
agactttctc caccccatgg gggatcatct cggctgctge ccacccagec acacctgagce 2580
tctccacttt ccaagggcgg gaaggatggt gaggacgccc cagccaccaa ctccaatgeg 2640
ccatcacggt ccaccatgtc ctcctecegte tcettetcate tectegteccag gacgcaggte 2700
tctgagggag cggaggcttce tgatggtgaa agccacggtg acggcgatag ggaagacggce 2760
ggaaggcagg cggaggccac ggcccagacg ctgegggccece ggectgectce tggacacttce 2820
catttgctca gacacaaacc ctttgctgce aacgggaggt ctccaagcag gttcagcatt 2880
gggeggggac ctcggectgca gecctccage tcecccacagt cgactgtgec cteccgagec 2940
caccccaggg ttccctctceca ctectgattece caccctaage ttagctcagg tatccatgga 3000
gacgaggagg atgagaagcc gcttcecctgec accgttgtca atgaccacgt gecttcectcece 3060
tccaggcage ccatctcccg gggctgggag gacttaagga gaagcccgca gagaggggcec 3120
agcctgcatc ggaaggaacc catcccagag aaccccaaat ccacaggggc agatacacat 3180
cctcagggca agtactcecte cctggectece aaggctcagg atgttcaaca gagcacagac 3240
gcggacacgg agggtcattc tcccaaagca cagccagggt ccacagaccg ccacgcgtec 3300
cctgctegte ctccecgcage acggtcacag cagcatccca gtgttcccag aaggatgaca 3360
cceggecggg ccccagaaca gcagecccct cctecegteg ccacgtccca gcaccacccg 3420
ggaccccaga gcagagacgc gggtceggtca cctteccage ccaggctctce actgacccag 3480
gecegggegge cccgecccac gtegecaggge cgcteccact cctectegga cecttacacg 3540
gcgagctceca gagggatgct ccccacggec ctccagaacce aggacgagga tgcccagggce 3600

agctacgacg acgacagcac agaagtcgag gcccaggatg tgegggeccee cgegcacgec 3660
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gecgegegeca aggaggcagce tgcgtccctt cccaagcacc agcaggtgga gtctcccaca 3720
ggcgcagggg caggtggcga ccacaggtcc cagcgcggac atgcggectc ccccgcecagyg 3780
cccagecgac ccggeggecce ccagtcccge gccegggtee ccagcagggce agcgccgggg 3840
aagtcggagce ctccttccaa gcggeccctg tectceccaagt cccagcagte ggtcectcagece 3900
gaggacgagg aggaggagga cgcggggttt tttaaaggcg ggaaagaaga ccttcectgtcet 3960
tcectetgtge caaagtggec ctcettectcee actecccaggg gecggcaaaga cgccgatggg 4020
agcctegeca aggaagagag ggagectgec atcgegettg cecectegegg agggagectg 4080
gctectgtga agcgacctcet ccccccacct ccaggcaget cccccagggce cteccacgte 4140
cctteeccgac cgeccgecteg cagegctgec accgtgagec cegtegeggg cacccaccce 4200
tggcecgecagt acaccacgceg cgccccacct ggcgacttct ccaccaccec gatgetgtcece 4260
ttgcgccaga ggatgatgca tgccagattc cgtaacccte tcectcccgaca gectgccaga 4320
ccctettaca gacaaggtta taatggcaga ccaaatgtag aagggaaagt ccttcetggt 4380
agtaatggaa aaccgaatgg acagagaatt atcaatggcc ctcaaggaac aaagtgggtt 4440
gtggaccttg atcgtgggtt agtattgaat gcagaaggaa ggtacctcca agattcacat 4500
ggaaatcctc ttcggattaa actaggagga gatggtcgaa ccattgtaga tctggaaggg 4560
accccegtgg tgagtcctga cggecteccca ctetttggge aggggcgaca tggcacacct 4620
ctggccaatg cccaagataa gccaattttg agtcttggag gaaagccgcet ggtgggettg 4680
gaggtcatca aaaaaaccac ccatccccct accactacca tgcagcccac cactactacyg 4740
acgccectge ctaccactac aaccccgagg cccaccactg ccaccacceg ccgcacgace 4800
accaggcgtc caacaaccac agtccgaacc actacgcgga caaccaccac caccacccce 4860
aaacccacca ctcccatccee cacctgtccece cctgggacct tggaacggca cgacgatgat 4920
ggcaacctga taatgagctc caatgggatc ccagagtgct acgctgaaga agatgagttce 4980
tcaggcttgg agactgacac tgcagtacct acggaagagg cctacgttat atatgatgaa 5040
gattatgaat ttgagacgtc aaggccacca accaccactg agccttcgac cactgctacce 5100
acaccgaggg tgatcccaga ggaaggcgcce atcagttcct ttcctgaaga agaatttgat 5160
ctggctggaa ggaaacgatt tgttgctcct tacgtgacgt acctaaataa agacccatca 5220
gccecegtget ctectgactga tgcactggat cacttccaag tggacagcecct ggatgaaatce 5280
atccccaatg acctgaagaa gagtgatctg cctcececccage atgctcecceccceg caacatcacce 5340
gtggtggceg tggaaggttg ccactcattt gtcattgtgg actgggacaa agccacccca 5400
ggagatgtgg tcacaggtta cttggtttac agtgcatcct atgaagactt catcaggaac 5460
aagtggtcca ctcaagcttc atcagtaact cacttgccca ttgagaacct aaagcccaac 5520
acgaggtatt attttaaagt gcaagcacaa aatcctcatg gctacggacc tatcagccect 5580
tcggtectcat ttgtcaccga atcagataat cctcectgcttg ttgtgaggec cccaggcggt 5640
gagcctatct ggatcccatt cgctttcaaa catgatccca gctacacgga ctgccatgga 5700
cggcaatatg tgaagcgcac gtggtatcga aagttcgtgg gagttgttct ttgtaattca 5760
ctgaggtata aaatctacct cagtgacaac ctgaaagata cattctacag cattggagac 5820
agctggggaa gaggtgaaga ccattgccaa tttgtggatt cacaccttga tggaagaaca 5880
gggcctcagt cctatgtaga agecctcececct actattcaag gctactateg ccagtatcegt 5940
caggagcctg tcaggtttgg gaacatcgge ttcggaacce cctactacta tgtgggctgg 6000

tacgagtgtg gggtctccat ccctggaaag tggtaatcac aggaccgtca tgctgcaagce 6060
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ttgcecctgee cagccccacc aactaagtcg cactaggggc tgtgagcaaa gacagccagce 6120
atgctcagecce ccgctgecct aggtgccagg aaggtcacag atggacactg gccattctgg 6180
tcatctcagt ctggaactca gtcccactte ttggcctgga caatgaacag gattcagttt 6240
tgctgttaac tttgcttcte tacttttttt tgtttgtttg taatagcaca tcccagagac 6300
atcagaaacc agcaactgat tcagtgtgat ttccagactt tttaggcatg aaattcggac 6360
acttcagtat ttccaggaat agcatatgca cgctgttcectt gecttcatgga atgctacatg 6420
ctttctgttt ttctcatttt ggatttctce aaaactaact gaatttaagce ttcaggtccce 6480
tttgtatgca gtagaaagga attattaaaa acaccaccaa agaaaataaa tatatcctac 6540
ttgaaattta ctctatggac ttacccactg ctagaataaa tgtatcaaat cttatttgta 6600
aattctcaat tttgatatat atatgtatat atgcatatac atatccacac ttgtctgcaa 6660
gaatattgat taaaattgct aaatttgtac ttgttcacca ggaaaaaaaa aaaaaaaaaa 6720
aaaagggggc ggccrttcece tttaggaggg ttaattttag cgg 6763
<210> SEQ ID NO 56

<211> LENGTH: 2011

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 56

Met Val Leu Thr Pro Ser Glu Glu Gln Ser Gly Pro Trp Glu Leu Cys
1 5 10 15

Gln Leu Leu Cys Lys Arg Gly Thr Cys Thr Ser Cys Gln Gly Val Leu
20 25 30

Val Leu Pro Thr Thr Ser Phe Ala Ser Val Ile Trp Glu Ala Pro Arg
35 40 45

Gly Pro Ser Pro Gly Glu Gly Val Met Leu Val Pro His Met Ala Thr
50 55 60

Gly Asp Thr Asn Ser Ala Thr Thr Met Ser Phe Ser Thr Arg Ala Ala
65 70 75 80

Thr Glu Arg Ala Arg Ala Thr Asp Pro Thr Asp Gly Val Arg Ile Leu
85 90 95

Ala Ser Ala Ser Cys Cys Leu Val Leu Arg Cys Ser Leu Ser Leu Ser
100 105 110

Glu Pro His Phe Phe Gly Gln Gln Met Gly Cys Asp Trp Val Pro Ser
115 120 125

Arg Met Ala Ala Lys Leu Val Ser Thr Val Ile Met Glu Ala Gly Ala
130 135 140

Gly Asp Gly Gly Ala Ala Ala Trp Gly Lys Val Thr Gly Ile Glu Ile
145 150 155 160

Arg Thr Ile Phe Val Lys Leu Val Val Ser Ala Val Gly Cys Gln Ile
165 170 175

Gly Gln Trp Asp Lys Pro Asp Lys Leu Arg Leu Phe Lys Ala Val Asp
180 185 190

Gly Val Lys Pro His Ile Leu Leu Gly Lys Lys Glu Val Pro Asn Lys
195 200 205

Pro Leu Arg Val Arg Val Arg Ser Ser Asp Asp Arg Leu Ser Val Ala
210 215 220

Trp Lys Ala Pro Arg Leu Ser Gly Ala Lys Ser Pro Arg Arg Ser Arg
225 230 235 240

Gly Phe Leu Leu Gly Tyr Gly Glu Ser Gly Arg Lys Met Asn Tyr Val
245 250 255
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Pro

Leu

Ala

Ser

305

Val

Glu

Arg

Leu

Leu

385

Gly

Arg

Arg

Ala

Val

465

Leu

Trp

Ser

Pro

Arg

545

Ser

Gly

Ala

Ala

625

Gly

Asp

Glu

Leu

Leu

Pro

290

Ser

Leu

Arg

Ser

Ile

370

Pro

Cys

Glu

Arg

Val

450

Phe

Asn

Asp

Tyr

Gly

530

Tyr

Ser

Val

Lys

Ser

610

Lys

Ala

Leu

Asp

Thr

Gly

275

Asn

Ser

Gly

Gly

Ser

355

Pro

Ala

Pro

Lys

Val

435

Arg

Gln

Val

Ala

Ala

515

Asp

Leu

Lys

Ala

Pro

595

Ser

Asp

Pro

Gln

Ser
675

Arg

260

Arg

Ser

Val

Leu

Asn

340

Pro

His

Val

Asn

Gly

420

Leu

Ile

Arg

Trp

Leu

500

Pro

Thr

Phe

Ala

Ala

580

Glu

Gln

Leu

Arg

Ser

660

Pro

Asp

Lys

Glu

Leu

Ala

325

Gly

Arg

Ser

His

Lys

405

Glu

Ile

Ser

Thr

Pro

485

Pro

Ala

Thr

Lys

Phe

565

Ser

Lys

His

Leu

Lys

645

Thr

Met

Glu

Pro

Glu

Phe

310

Leu

Lys

Gly

Leu

Glu

390

Ala

Leu

Glu

Gln

Pro

470

Val

Glu

Leu

Ser

Ile

550

Ile

Lys

Pro

Pro

Leu

630

Pro

Glu

Ser

Arg

Gly

Gly

295

Ser

His

Arg

Cys

Val

375

Leu

Lys

Ala

Asn

Gly

455

Glu

Asn

Thr

Lys

Ala

535

Arg

Val

Ala

Glu

Ser

615

Asp

Gln

Ile

Pro

Thr

Glu

280

Thr

Thr

Ser

Gly

Val

360

His

Ser

Asp

Arg

Leu

440

Glu

Ser

Gly

Glu

Pro

520

Leu

Ala

Ala

Asp

Pro

600

Val

Leu

Leu

Thr

Ser
680

His

265

Pro

Ala

Ser

Pro

Arg

345

Phe

Ser

Gly

Phe

Trp

425

Ile

Arg

Ala

Lys

Gly

505

Phe

Val

Thr

Met

Val

585

Ser

Pro

Lys

Gly
665

Asp

Glu

Thr

Met

Glu

Gln

330

Gly

Leu

Leu

Pro

Arg

410

Asp

Pro

Asp

Pro

Pro

490

Lys

Gly

Asp

Asn

Pro

570

Gln

Ser

Ala

Asn

Ala

650

Glu

Thr

Ile

Leu

His

Ala

315

Glu

Gly

Arg

Gly

Glu

395

Gln

Tyr

Asp

Gly

Thr

475

Thr

Val

Ala

Gly

Arg

555

Thr

Gln

Pro

Ser

Lys

635

Lys

Glu

Gln

Lys Lys Leu Glu

Leu

Phe

300

Ser

Val

Gly

Asn

Ile

380

Pro

Tyr

Lys

Thr

Lys

460

Thr

Val

Lys

Lys

Leu

540

Arg

Ser

Asn

Ser

Pro

620

Ile

Lys

Glu

Asp

Gly

285

Gly

Pro

Gly

Met

Gly

365

Arg

Thr

Thr

Gln

Val

445

Trp

Ala

Val

Glu

Ser

525

Gln

Gly

Asn

Thr

Pro

605

Gln

Leu

Ala

Leu

Gln
685

270

Ala

Ala

Leu

Ile

Gln

350

Ser

Val

Ser

Val

Ile
430

Tyr

Ser

Pro

Ala

Tyr

510

Leu

Pro

Leu

Ser

Glu

590

Arg

Gly

Ala

Glu

Gly

670

Lys

Leu

Trp

Gly

Pro

335

Asn

Gln

Cys

Leu

Arg

415

Ala

Glu

Thr

Glu

Ala

495

Ile

Thr

Gly

Gly

Leu

575

Asp

Ala

Arg

Asn

Glu

655

Ser

Arg

His

Arg

Ile

Pro

320

Pro

Pro

Asn

Gly

Gln

400

Tyr

Asn

Phe

Ser

Asn

480

Ser

Leu

Tyr

Glu

Pro

560

Lys

Asn

Pro

Asn

Gly

640

Leu

Arg

Thr
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224

Leu

Thr

705

Asp

Pro

Ser

Asp

Ala

785

Ser

Ala

Ser

Ser

Lys

865

Pro

Arg

Gly

Gln

His

945

Gly

Pro

Lys

Pro

Ile

1025

Ser

Ala

Gln

Lys

Pro

Arg Pro Pro Ser Arg
690

Ala Val Arg Ala Arg
710

Lys Pro Gly Phe Ser
725

Ser Ala Ser Ala Ser
740

His Arg Pro Ser Leu
755

Ser Asp Glu Asp Glu
770

Phe Ala Gln Pro Arg
790

Ser Val Leu Arg Asp
805

Ser Pro Ala Arg Arg
820

Ser Ala Ser Ala Pro
835

Ser Arg Leu Leu Pro
850

Gly Gly Lys Asp Gly
870

Ser Arg Ser Thr Met
885

Thr Gln Val Ser Glu
900

Asp Gly Asp Arg Glu
915

Thr Leu Arg Ala Arg
930

Lys Pro Phe Ala Ala
950

Arg Gly Pro Arg Leu
965

Ser Arg Ala His Pro
980

Leu Ser Ser Gly Ile
995

Ala Thr Val Val Asn
1010

Ser Arg Gly Trp Glu

His Gly His Ser Val Val Ala Pro Gly Arg
695 700

Met Pro Ala Leu Pro Arg Arg Glu Gly Val
715 720

Leu Ala Thr Gln Pro Arg Pro Gly Ala Pro
730 735

Pro Ala His His Ala Ser Thr Gln Gly Thr
745 750

Pro Ala Ser Leu Asn Asp Asn Asp Leu Val
760 765

Arg Ala Val Gly Ser Leu His Pro Lys Gly
775 780

Pro Ala Leu Ser Pro Ser Arg Gln Ser Pro
795 800

Arg Ser Ser Val His Pro Gly Ala Lys Pro
810 815

Thr Pro His Ser Gly Ala Ala Glu Glu Asp
825 830

Pro Ser Arg Leu Ser Pro Pro His Gly Gly
840 845

Thr Gln Pro His Leu Ser Ser Pro Leu Ser
855 860

Glu Asp Ala Pro Ala Thr Asn Ser Asn Ala
875 880

Ser Ser Ser Val Ser Ser His Leu Ser Ser
890 895

Gly Ala Glu Ala Ser Asp Gly Glu Ser His
905 910

Asp Gly Gly Arg Gln Ala Glu Ala Thr Ala
920 925

Pro Ala Ser Gly His Phe His Leu Leu Arg
935 940

Asn Gly Arg Ser Pro Ser Arg Phe Ser Ile
955 960

Gln Pro Ser Ser Ser Pro Gln Ser Thr Val
970 975

Arg Val Pro Ser His Ser Asp Ser His Pro
985 990

His Gly Asp Glu Glu Asp Glu Lys Pro Leu
1000 1005

Asp His Val Pro Ser Ser Ser Arg Gln Pro
1015 1020

Asp Leu Arg Arg Ser Pro Gln Arg Gly Ala

1030 1035 1040

Leu His Arg Lys Glu
1045

Asp Thr His Pro Gln
1060

Asp Val Gln Gln Ser
1075

Ala Gln Pro Gly Ser
1090

Ala Ala Arg Ser Gln

Pro Ile Pro Glu Asn Pro Lys Ser Thr Gly
1050 1055

Gly Lys Tyr Ser Ser Leu Ala Ser Lys Ala
1065 1070

Thr Asp Ala Asp Thr Glu Gly His Ser Pro
1080 1085

Thr Asp Arg His Ala Ser Pro Ala Arg Pro
1095 1100

Gln His Pro Ser Val Pro Arg Arg Met Thr
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1105 1110 1115 1120

Pro Gly Arg Ala Pro Glu Gln Gln Pro Pro Pro Pro Val Ala Thr Ser
1125 1130 1135

Gln His His Pro Gly Pro Gln Ser Arg Asp Ala Gly Arg Ser Pro Ser
1140 1145 1150

Gln Pro Arg Leu Ser Leu Thr Gln Ala Gly Arg Pro Arg Pro Thr Ser

1155

Gln Gly Arg Ser His
1170

Gly Met Leu Pro Thr
1185

1160

1165

Ser Ser Ser Asp Pro Tyr Thr Ala Ser Ser Arg

1175

1180

Ala Leu Gln Asn Gln Asp Glu Asp Ala Gln Gly

1190

1195 1200

Ser Tyr Asp Asp Asp Ser Thr Glu Val Glu Ala Gln Asp Val Arg Ala
1205 1210 1215

Pro Ala His Ala Ala Arg Ala Lys Glu Ala Ala Ala Ser Leu Pro Lys
1220 1225 1230

His Gln Gln Val Glu Ser Pro Thr Gly Ala Gly Ala Gly Gly Asp His
1235 1240 1245

Arg Ser Gln Arg Gly His Ala Ala Ser Pro Ala Arg Pro Ser Arg Pro
1250 1255 1260

Gly Gly Pro Gln Ser Arg Ala Arg Val Pro Ser Arg Ala Ala Pro Gly
1265 1270 1275 1280

Lys Ser Glu Pro Pro Ser Lys Arg Pro Leu Ser Ser Lys Ser Gln Gln
1285 1290 1295

Ser Val Ser Ala Glu Asp Glu Glu Glu Glu Asp Ala Gly Phe Phe Lys
1300 1305 1310

Gly Gly Lys Glu Asp Leu Leu Ser Ser Ser Val Pro Lys Trp Pro Ser
1315 1320 1325

Ser Ser Thr Pro Arg Gly Gly Lys Asp
1330 1335

Glu Glu Arg Glu Pro Ala Ile Ala Leu
1345 1350

Ala Pro Val Lys Arg Pro Leu Pro Pro
1365

Ala Asp Gly Ser Leu Ala Lys
1340

Ala Pro Arg Gly Gly Ser Leu
1355 1360

Pro Pro Gly Ser Ser Pro Arg
1370 1375

Ala Ser His Val Pro Ser Arg Pro Pro Pro Arg Ser Ala Ala Thr Val
1380 1385 1390

Ser Pro Val Ala Gly Thr His Pro Trp Pro Gln Tyr Thr Thr Arg Ala
1395 1400 1405

Pro Pro Gly Asp Phe Ser Thr Thr Pro Met Leu Ser Leu Arg Gln Arg
1410 1415 1420

Met Met His Ala Arg Phe Arg Asn Pro Leu Ser Arg Gln Pro Ala Arg
1425 1430 1435 1440

Pro Ser Tyr Arg Gln Gly Tyr Asn Gly Arg Pro Asn Val Glu Gly Lys
1445 1450 1455

Val Leu Pro Gly Ser Asn Gly Lys Pro Asn Gly Gln Arg Ile Ile Asn
1460 1465 1470

Gly Pro Gln Gly Thr Lys Trp Val Val Asp Leu Asp Arg Gly Leu Val
1475 1480 1485

Leu Asn Ala Glu Gly Arg Tyr Leu Gln Asp Ser His Gly Asn Pro Leu
1490 1495 1500

Arg Ile Lys Leu Gly Gly Asp Gly Arg Thr Ile Val Asp Leu Glu Gly
1505 1510 1515 1520

Thr Pro Val Val Ser Pro Asp Gly Leu Pro Leu Phe Gly Gln Gly Arg
1525 1530 1535
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His Gly Thr Pro Leu

1540
Gly Gly Lys Pro Leu
1555

Val Gly

Pro Pro Thr Thr
1570

Thr Met Gln

Thr Thr Thr
1585

Thr Pro Arg Pro

1590
Thr Arg Arg Thr Thr
1605

Pro Thr

Thr Thr Thr Pro Lys Pro Thr

1620

Thr Leu Glu Arg His Asp
1635

Asp

Gly Ile Pro Glu Cys Tyr
1650 1655

Thr Asp Thr Ala Val Pro Thr

1665 1670

Asp Tyr Glu Phe Glu Thr
1685

Ser

Thr Thr Ala Thr Thr Pro

1700

Arg

Phe Pro Glu Glu Glu
1715

Ser Phe

Ala Leu

1735

Pro Tyr Val Thr Tyr
1730

Leu Thr Asp Ala Leu Asp His
1745 1750

Ile Pro Asn Asp Leu Lys
1765

Lys

Arg Asn Ile Thr Val Val Ala

1780
Val Asp Trp Asp Lys Ala Thr
1795

Glu
1815

Val Tyr Ser Ala Ser Tyr
1810

Ser Val Thr His
1830

Gln Ala Ser
1825
Val

Thr Arg Tyr Tyr Phe Lys

1845

Pro Ser Val
1860

Pro Ile Ser

Leu Val Val Arg Pro Pro
1875

Phe Lys His Asp Pro Ser
1890

Tyr
1895

Lys Arg Thr Trp Tyr Arg Lys
1905 1910

Leu Arg Tyr Lys Ile Tyr Leu
1925

Ser Ile Gly Asp Ser Trp Gly Arg

1940

Ala Asn Ala Gln Asp
1545

Leu Glu
1560

Pro Thr

1575

Thr Thr

Val Arg

Lys Pro Ile Leu
1550

Val Ile Lys Lys Thr

1565
Thr Thr Thr Thr Pro
1580
Ala Thr Thr Arg Arg
1595

Thr Thr Thr Arg Thr
1610

Ser Leu

Thr His

Leu Pro

Thr Thr

1600

Thr Thr
1615

Thr Pro Ile Pro Thr Cys Pro Pro Gly

1625

1630

Asp Gly Asn Leu Ile Met Ser Ser Asn

1640

1645

1660

Ala Glu Glu Asp Glu Phe Ser Gly Leu Glu

Glu Glu Ala Tyr Val Ile Tyr Asp Glu

1675

1680

Arg Pro Pro Thr Thr Thr Glu Pro Ser

1690

1695

Val Ile Pro Glu Glu Gly Ala Ile Ser

1705

Asp Leu
1720
Asn Lys

Phe Gln

Ser Asp

1710

Ala Gly Arg Lys Arg
1725

Asp Pro Ser Ala Pro
1740

Val Asp Ser Leu Asp
1755

Leu Pro Pro Gln His
1770

Phe Val

Cys Ser

Glu Ile
1760

Ala Pro
1775

Val Glu Gly Cys His Ser Phe Val Ile

1785

Pro Gly
1800
Asp Phe

Leu Pro

Gln Ala

1880

Thr

Phe

Ser

1790

Asp Val Val Thr Gly
1805

Ile Arg Asn Lys Trp
1820

Ile Glu Asn Leu Lys
1835

Gln Asn Pro His Gly

1850

1870

1885

1900

1915

1930

1950

Tyr Leu

Ser Thr

Pro Asn
1840

Tyr Gly
1855

Ser Phe Val Thr Glu Ser Asp Asn Pro Leu
1865
Gly Gly Glu Pro Ile Trp Ile Pro Phe Ala

Asp Cys His Gly Arg Gln Tyr Val

Val Gly Val Val Leu Cys Asn Ser

1920

Asp Asn Leu Lys Asp Thr Phe Tyr

1935

Gly Glu Asp His Cys Gln Phe Val
1945

Asp Ser His Leu Asp Gly Arg Thr Gly Pro Gln Ser Tyr Val Glu Ala

1955

1960

1965
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Leu Pro Thr Ile Gln Gly Tyr Tyr Arg Gln Tyr Arg Gln Glu Pro Val

1970

1975

1980

Arg Phe Gly Asn Ile Gly Phe Gly Thr Pro Tyr Tyr Tyr Val Gly Trp
1990

1985

1995

Tyr Glu Cys Gly Val Ser Ile Pro Gly Lys Trp

2005

<210> SEQ ID NO 57
<211> LENGTH: 1441

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 57

gtegacccac
cecegeegggy
cagcactgtc
gcagcectge
cgaggaggty
ctacgatgtt
gaagcagtac
cagtaatgag
tgagcctece
cgectgegty
getgegggag
gtetgttgge
aagcttette
tgctctaggy
ctgggtegeg
catgcccatg
aggcatccga
tagccactgt
caagtgccca
atttgtettg
tttetttggg
cacccteggt
ttggtgaget
taagtgtgag

C

gegtecgeee
gcgeagegece
cegegeteey
ggggecgage
gagcagggeg
gactgctatg
gacagcttca
ttttccacct
attctcccag
accatccatg
gcecaggace
gagacgattg
acagaaaaac
ccecteatge
tagcccaggyg
cttgattett
ctgcattaag
999agggtyy
ggcctettgg
ggtgtectat
gttctetgta
gagcaacagt
gtgtatttce

cgtcaaaaaa

<210> SEQ ID NO 58
<211> LENGTH: 217

<212> TYPE:

PRT

ttacatccte
cgagecgegy
ccteegtget
tcaccttega
tgaagttcte
tagaggacce
cgtaccggge
tctectecacaa
acatggggaa
aggcetctgaa
gggcecgage
ccetgttegt
gacccatcag
ccecaggetgg
tggaggcaga
gcacctcage
tgtgcagege
acaggcaatg
gcagcttagg
ccecatatgga
cctgaggaaa
gtcagccatg
tagaagtaga

aaaaaaaaaa

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58

2010

ctaggacceg
ccetegagac
gettetgetyg
gctgecggac
cctggattac
ccaggggaac
tgaagtcaag
gaccgtctac
cagggtcaca
aacggtgatt
ggaagacctt
ggtcagette
cagggcagte
agcagctcte
acgatgetge
agctgaaggt
tgaaaagaca
gttcagtgge
gcectgecte
gaagaaaggg
ccaggeecty
caagcaggac
aaactgtggyg

aaaaaaaaaa

gtcggtagte
gggaccgaga
ctgetectge
aacgccaage
caggtcatca
accatctaca
ggcgtttatce
tttgacttte
gctctecacce
gacteccaga
aatagccgag
agtcaggtge
cactcctage
ctaggtcaca
tgtggtagee
ctcagagacce
tttacaacta
ctggetgttyg
tgtttcatga
gctctaagtt
ggtgactttyg
agaatggtga
aaactgtgge

aaaaaaaaaa

2000

gtcgecccag
gcatcatggyg
gecgggecga
agtgctteca
ctggaggeca
gagaaacgaa
agttttgett
aagtgggcga
agatggagtc
cgeattaceg
tetettactg
tactgttgaa
cceggeatee
gectgetggy
ctttgeettt
agtaatcaga
ggccagggat
gcaggaactc
tgcatgggte
ctggetette
cagatctget
ctgggtgece
taataaaaac

agggeggcecg

Met Gly Ser Thr Val Pro Arg Ser Ala Ser Val Leu Leu Leu Leu Leu

1

5

10

15

Leu Leu Arg Arg Ala Glu Gln Pro Cys Gly Ala Glu Leu Thr Phe Glu

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1441
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-continued
20 25 30
Leu Pro Asp Asn Ala Lys Gln Cys Phe His Glu Glu Val Glu Gln Gly
35 40 45
Val Lys Phe Ser Leu Asp Tyr Gln Val Ile Thr Gly Gly His Tyr Asp
50 55 60
Val Asp Cys Tyr Val Glu Asp Pro Gln Gly Asn Thr Ile Tyr Arg Glu
65 70 75 80
Thr Lys Lys Gln Tyr Asp Ser Phe Thr Tyr Arg Ala Glu Val Lys Gly
85 90 95
Val Tyr Gln Phe Cys Phe Ser Asn Glu Phe Ser Thr Phe Ser His Lys
100 105 110
Thr Val Tyr Phe Asp Phe Gln Val Gly Asp Glu Pro Pro Ile Leu Pro
115 120 125
Asp Met Gly Asn Arg Val Thr Ala Leu Thr Gln Met Glu Ser Ala Cys
130 135 140
Val Thr Ile His Glu Ala Leu Lys Thr Val Ile Asp Ser Gln Thr His
145 150 155 160
Tyr Arg Leu Arg Glu Ala Gln Asp Arg Ala Arg Ala Glu Asp Leu Asn
165 170 175
Ser Arg Val Ser Tyr Trp Ser Val Gly Glu Thr Ile Ala Leu Phe Val
180 185 190
Val Ser Phe Ser Gln Val Leu Leu Leu Lys Ser Phe Phe Thr Glu Lys
195 200 205
Arg Pro Ile Ser Arg Ala Val His Ser
210 215
<210> SEQ ID NO 59
<211> LENGTH: 2316
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 59
ccacgcgtcee ggtctcccece agcactgagg agctcgectg ctgccctett gegegeggga 60
agcagcacca agttcacggc caacgccttg gcactagggt ccagaatggce tacaacagtc 120
cctgatggtt gccgcaatgg cctgaaatcc aagtactaca gactttgtga taaggctgaa 180
gettggggea tcegtectaga aacggtggec acagecgggg ttgtgaccte ggtggectte 240
atgctcactc tcccgatcct cgtcectgcaag gtgcaggact ccaacaggeg aaaaatgcetg 300
cctactcagt ttctcttect cctgggtgtg ttgggcatct ttggectcac cttegectte 360
atcatcggac tggacgggag cacagggccc acacgcttct tectctttgg gatcctettt 420
tccatctget tctcctgect getggctcat getgtcagtce tgaccaaget cgtccggggg 480
aggaagcccc tttccctgtt ggtgattctg ggtcectggccg tgggcttcag cctagtccag 540
gatgttatcg ctattgaata tattgtcctg accatgaata ggaccaacgt caatgtcttt 600
tctgagettt ccgctccteg tcecgcaatgaa gactttgtce tectgctcac ctacgtecte 660
ttcttgatgg cgctgacctt cctcatgtcce tccttcacct tetgtggttce cttcacggge 720
tggaagagac atggggccca catctacctc acgatgetcce tctccattge catctgggtg 780
gectggatca ccctgetcat gettectgac tttgaccgeca ggtgggatga caccatcctce 840
agctcecgect tggctgcecaa tggetgggtg ttectgttgg cttatgttag tcecccgagttt 900
tggctgctca caaagcaacg aaaccccatg gattatectg ttgaggatge tttctgtaaa 960
cctcaacteg tgaagaagag ctatggtgtg gagaacagag cctactctca agaggaaatc 1020
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actcaaggtt ttgaagagac aggggacacg ctctatgccc cctattccac acattttcag 1080
ctgcagaacc agcctcccca aaaggaattc tccatcccac gggcccacgce ttggecgagce 1140
ccttacaaag actatgaagt aaagaaagag ggcagctaac tctgtcctga agagtgggac 1200
aaatgcagcc gggcggcaga tctagcggga gctcaaaggg atgtgggcga aatctgagtce 1260
ttctgagaaa actgtacaag acactacggg aacagtttgc ctccctccca gcctcaacca 1320
caattcttcc atgctggggc tgatgtgggce tagtaagact ccagttctta gaggcgetgt 1380
agtatttttt tttttttgtc tcatcctttg gatacttcectt ttaagtggga gtctcaggca 1440
actcaagttt agacccttac tcectttttgtt tgttttttga aacaggatct tgctctgtca 1500
cccaggettg agtgcagtgg tgcgatcaca gcccagtgca gectcgacca cctgtgctca 1560
agcaatcctce ccatctccat ctcccaaagt gctgggatga caggcgtgag ccacagctcece 1620
cagcctagge ccttaatctt getgttattt tccatggact aaaggtctgg tcatctgage 1680
tcacgctgge tcacacagcet ctaggggect gcectcectctaa ctcacagtgg gttttgtgag 1740
gctctgtgge ccagagcaga cctgcatatc tgagcaaaaa tagcaaaagc ctctctcage 1800
ccactggcct gaatctacac tggaagccaa cttgctggca cccccgcectcece ccaaccctte 1860
ttgcctgggt aggagaggct aaagatcacc ctaaatttac tcatctctct agtgctgect 1920
cacattgggc ctcagcagct ccccagcacce aattcacagg tcacccctcet cttettgecac 1980
tgtccccaaa cttgectgtca attccgagat ctaatctceccce cctacgectcet gccaggaatt 2040
ctttcagacc tcactagcac aagcccggtt geteccttgte aggagaattt gtagatcatt 2100
ctcacttcaa attcctgggg ctgatacttc tctcatecttg caccccaacc tctgtaaata 2160
gatttaccgc atttacggct gcattctgta agtgggcatg gtctecctaat ggaggagtgt 2220
tcattgtata ataagttatt cacctgagta tgcaataaag atgtggtggc cactctttca 2280
tggtggtggc agcaaaaaaa aaaaaaaaaa aaaaaa 2316
<210> SEQ ID NO 60

<211> LENGTH: 357

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 60

Met Ala Thr Thr Val Pro Asp Gly Cys Arg Asn Gly Leu Lys Ser Lys
1 5 10 15

Tyr Tyr Arg Leu Cys Asp Lys Ala Glu Ala Trp Gly Ile Val Leu Glu
20 25 30

Thr Val Ala Thr Ala Gly Val Val Thr Ser Val Ala Phe Met Leu Thr
35 40 45

Leu Pro Ile Leu Val Cys Lys Val Gln Asp Ser Asn Arg Arg Lys Met
50 55 60

Leu Pro Thr Gln Phe Leu Phe Leu Leu Gly Val Leu Gly Ile Phe Gly
65 70 75 80

Leu Thr Phe Ala Phe Ile Ile Gly Leu Asp Gly Ser Thr Gly Pro Thr
85 90 95

Arg Phe Phe Leu Phe Gly Ile Leu Phe Ser Ile Cys Phe Ser Cys Leu
100 105 110

Leu Ala His Ala Val Ser Leu Thr Lys Leu Val Arg Gly Arg Lys Pro
115 120 125

Leu Ser Leu Leu Val Ile Leu Gly Leu Ala Val Gly Phe Ser Leu Val
130 135 140

Gln Asp Val Ile Ala Ile Glu Tyr Ile Val Leu Thr Met Asn Arg Thr
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145 150 155 160
Asn Val Asn Val Phe Ser Glu Leu Ser Ala Pro Arg Arg Asn Glu Asp
165 170 175
Phe Val Leu Leu Leu Thr Tyr Val Leu Phe Leu Met Ala Leu Thr Phe
180 185 190
Leu Met Ser Ser Phe Thr Phe Cys Gly Ser Phe Thr Gly Trp Lys Arg
195 200 205
His Gly Ala His Ile Tyr Leu Thr Met Leu Leu Ser Ile Ala Ile Trp
210 215 220
Val Ala Trp Ile Thr Leu Leu Met Leu Pro Asp Phe Asp Arg Arg Trp
225 230 235 240
Asp Asp Thr Ile Leu Ser Ser Ala Leu Ala Ala Asn Gly Trp Val Phe
245 250 255
Leu Leu Ala Tyr Val Ser Pro Glu Phe Trp Leu Leu Thr Lys Gln Arg
260 265 270
Asn Pro Met Asp Tyr Pro Val Glu Asp Ala Phe Cys Lys Pro Gln Leu
275 280 285
Val Lys Lys Ser Tyr Gly Val Glu Asn Arg Ala Tyr Ser Gln Glu Glu
290 295 300
Ile Thr Gln Gly Phe Glu Glu Thr Gly Asp Thr Leu Tyr Ala Pro Tyr
305 310 315 320
Ser Thr His Phe Gln Leu Gln Asn Gln Pro Pro Gln Lys Glu Phe Ser
325 330 335
Ile Pro Arg Ala His Ala Trp Pro Ser Pro Tyr Lys Asp Tyr Glu Val
340 345 350
Lys Lys Glu Gly Ser
355
<210> SEQ ID NO 61
<211> LENGTH: 4651
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: 2270, 3639, 3724, 4265, 4638, 4644, 4645, 4647, 4649,
4650, 4651
<223> OTHER INFORMATION: n = A,T,C or G
<400> SEQUENCE: 61
ttttttagtt ttacctagtt ttatttgtct atttgagtat tgtccttgaa tttaaaattt 60
ttttcagcce caactgatac acacacatat acatacataa cacatgtgtg tgtgtgtagce 120
ttacagagtg tttataggaa actgattttg tatactttgg ctactttgtt gtaagttcta 180
gtttttttte ttttattatt aaactagtgc acgacatcaa tgctatatga ttggtgtttce 240
gttgacctag aaataatgca tgccatcttc ttttcacagc tgtgtgccaa ccacgatgca 300
aacatggtga atgtatcggg ccaaacaagt gcaagtgtca tcctggttat gctggaaaaa 360
ccttctaact cgtgtgaaga cgagcacatc ccagctectc ttgaccaagg cagtgaacag 420
cctettttee aacccctgga tcaccaagcec acaagtttge cttcaaggga tctaaatgag 480
tgtggcctga agccccggec ctgtaagcac aggtgcatga acacttacgg cagctacaag 540
tgctactgtc tcaacggata tatgctcatg ccggatggtt cctgctcaag tgccctgacce 600
tgctcecatgg caaactgtca gtatggetgt gatgttgtta aaggacaaat acggtgccag 660
tgcccatcce ctggectgeca cctggctect gatgggagga cctgtgtaga tgttgatgaa 720
tgtgctacag gaagagcctc ctgccctaga tttaggcaat gtgtcaacac ttttgggagce 780



US 8,323,906 B2
237 238

-continued
tacatctgca agtgtcataa aggcttcgat ctcatgcata ttggaggcaa atatcaatgt 840
catgacatag acgaatgctc acttggtcag tatcagtgca gcagctttgce tcgatgttat 900
aacgtacgtg ggtcctacaa gtgcaaatgt aaagaaggat accagggtga tggactgact 960

tgtgtgtata tcccaaaagt tatgattgaa ccttcaggtc caattcatgt accaaaggga 1020
aatggtacca ttttaaaggg tgacacagga aataataatt ggattcctga tgttggaagt 1080
acttggtggc ctccgaagac accatatatt cctcecctatca ttaccaacag gcctacttcect 1140
aagccaacaa caagacctac accaaagcca acaccaattc ctactccacc accaccacca 1200
cccctgecaa cagagctcag aacacctcta ccacctacaa ccccagaaag gccaaccacce 1260
ggactgacaa ctatagcacc agctgccagt acacctccag gagggattac agttgacaac 1320
agggtacaga cagaccctca gaaacccaga ggagatgtgt tcattccacg gcaaccttca 1380
aatgacttgt ttgaaatatt tgaaatagaa agaggagtca gtgcagacga tgaagcaaag 1440
gatgatccag gtgttctggt acacagttgt aattttgacc atggactttg tggatggatc 1500
agggagaaag acaatgactt gcactgggaa ccaatcaggg acccagcagg tggacaatat 1560
ctgacagtgt cggcagccaa agccccaggg ggaaaagctg cacgcttggt gctacctcetce 1620
ggccgectceca tgcattcagg ggacctgtge ctgtcattca ggcacaaggt gacggggctg 1680
cactctggca cactccaggt gtttgtgaga aaacacggtg cccacggagce agccctgtgg 1740
ggaagaaatg gtggccatgg ctggaggcaa acacagatca ccttgcgagg ggctgacatce 1800
aagagcgtceg tcttcaaagg tgaaaaaagg cgtggtcaca ctggggagat tggattagat 1860
gatgtgagct tgaaaaaagg ccactgctct gaagaacgct aacaactcca gaactaacaa 1920
tgaactccta tgttgctcta tcecctcettttt ccaattcteca tecttctetec tettctecect 1980
tttatcaggc ctaggagaag agtgggtcag tgggtcagaa ggaagtctat ttggtgaccc 2040
aggtttttet ggcctgettt tgtgcaatcce caatgaacag tgataccctce cttgaaatac 2100
aggggcatcg cagacacatc aaagccatct gtgggtgttg ccttceccatecc tgtgtetett 2160
tcaggaaggc attcagcatg cgtgagccat accatcctcecc atcctgatta caaggtgctce 2220
cttgtagcaa attatgagag tgagttacgg gagcagtttt taaaagaaan tctttkcara 2280
kggstwtraw gtwwtkkgty cggkgttgkm cccawgrgkr gkwttgrcct tcccttgrra 2340
wawrawrwac aawagkgctk gkgaaawwra mwatmcccty ttemytttaa rwwarwtytg 2400
gceygmecys aamatytkwy ttttaygtgs crkctemytt twttaaaawa arggtgtgta 2460
acatatcaag atacatttat ttttatctgt tttttttttt cctgttaaag acaattatgt 2520
agagtgggca cgtaatccct ccttagtagt attgtgtttt gtgtaaatgt gctattgata 2580
ttaagtattt acatgttcca aatatttaca gactctagtt gcaaggtaaa gggcagcttg 2640
tgatctcaaa aaaatacatg gtgaaatgtc atccagttcc atgaccttat attggcagca 2700
gtaggaaatt ggcagaagtg ttgggttgtg gtaacggagt gatgaatttt tttttaatgg 2760
ccttgagttt gatctctgca aaggatagga aacctttagg aagacaagaa actgcagtta 2820
atttagaact gtcactgttt caagttacac tttaaaacca cagcttttac catcataaca 2880
tggctctggt aatatgtagg aagctttata aaagttttgg ttgattcaga aaaaggatcc 2940
tgttgcagag tgagaggaag cataggggga aactccattg gaacagattt tcacacaacg 3000
ttttaaattg atataagttt aggcagttgt agttcataac ttatgttgct catgttgtge 3060
tgtgtcagga tgggatagga agcaagtccc atgcttagag gcatgggatg tgttggaacg 3120

ggatttacac acactggagg agcagggcaa gttggaattc taagatccat gaacccccaa 3180
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ctgtatttce tccctgcata ttttaccaat atattaaaaa acaatgtaac ttttaaaagg 3240
catcattcct gaggtttgtce ttaatttctg attaagtaat cagaatattt tctgctattt 3300
ttgccaggaa tcacaaagat gattaaaggg ttggaaaaaa agatctatga tggaaaatta 3360
aaggaactgg gattattgag cctggagaag agaagactga ggggcaaacc attgatggtt 3420
ttcaagtata tgaagggttg gcacagagag ggtggcgacc agctgttctce catatgccac 3480
taagaataga acaagaggaa actggcttag actagagtat aagggagcat ttcttggcag 3540
gggccattgt tagaatactt cataaaaaaa gaagtgtgaa aatctcagta tctctctcete 3600
tttctaaaaa attagataaa aatttgtcta tttaagatng gttaaagatg ttcttaccca 3660
aggaaaagta acaaattata gaatttccca aaagatgttt tgatcctact agtagtatgce 3720
agtngaaaat ctttagaact aaataatttg gacaaggctt aatttaggca tttccctett 3780
gacctcctaa tggagaggga ttgaaagggg aagagcccac caaatgctga gctcactgaa 3840
atatctctcce cttatggcaa tcctagcagt attaaagaaa aaaggaaact atttattcca 3900
aatgagagta tgatggacag atattttagt atctcagtaa tgtcctagtg tggcggtggt 3960
tttcaatgtt tcttcatggt aaaggtataa gcctttcatt tgttcaatgg atgatgtttce 4020
ggattttttt tttttaagag atccttcaag gaacacagtt cagagagatt ttcatcgggt 4080
gcattctcte tgcttecgtgt gtgacaagtt atcttggcectg ctgagaaaga gtgccctgcece 4140
ccacaccggce agacctttece ttcacctcat cagtatgatt cagtttctcet tatcaattgg 4200
actctceccag gttccacaga acagtaatat tttttgaaca ataggtacaa tagaaggtct 4260
tctgntcatt taacctggta aaggcagggc tggaggggga aaataaatca ttaagecttt 4320
gagtaacggc agaatatatg gctgtagatc catttttaat ggttcatttc ctttatggte 4380
atataactgc acagctgaag atgaaagggg aaaataaatg aaaattttac ttttcgatgce 4440
caatgataca ttgcactaaa ctgatggaag aagttatcca aagtactgta taacatcttg 4500
tttattattt aatgttttct aaaataaaaa atgttagtgg ttttccaaat ggcctaataa 4560
aaacaattat ttgtaaataa aaacactgtt agtaataaaa aaaaaaaaaa aaaaaaaaaa 4620
aarrrrmmra ammmmaancc gccnntngnn n 4651
<210> SEQ ID NO 62

<211> LENGTH: 560

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 62

Met Leu Tyr Asp Trp Cys Phe Val Asp Leu Glu Ile Met His Ala Ile
1 5 10 15

Phe Phe Ser Gln Leu Cys Ala Asn His Asp Ala Asn Met Val Asn Val
20 25 30

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

Ser Glu Gln Pro Leu Phe Gln Pro Leu Asp His Gln Ala Thr Ser Leu
65 70 75 80

Pro Ser Arg Asp Leu Asn Glu Cys Gly Leu Lys Pro Arg Pro Cys Lys
85 90 95

His Arg Cys Met Asn Thr Tyr Gly Ser Tyr Lys Cys Tyr Cys Leu Asn
100 105 110

Gly Tyr Met Leu Met Pro Asp Gly Ser Cys Ser Ser Ala Leu Thr Cys
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Ser
Arg
145

Thr

Arg

Asp

Arg

225

Tyr

Glu

Lys

Trp

Pro

305

Pro

Leu

Ala

Val

Gln

385

Ser

Cys

Asp

Thr

Leu

465

Arg

Arg

Ser

Met

130

Cys

Cys

Phe

Lys

Ile

210

Cys

Gln

Pro

Gly

Trp

290

Thr

Thr

Pro

Pro

Gln

370

Pro

Ala

Asn

Leu

Val

450

Pro

His

Lys

Gly

Val
530

115

Ala

Gln

Val

Arg

Gly

195

Asp

Tyr

Gly

Ser

Asp

275

Pro

Ser

Pro

Pro

Ala

355

Thr

Ser

Asp

Phe

His

435

Ser

Leu

Lys

His

Trp

515

Val

Asn

Cys

Asp

Gln

180

Phe

Glu

Asn

Asp

Gly

260

Thr

Pro

Lys

Pro

Thr

340

Ala

Asp

Asn

Asp

Asp

420

Trp

Ala

Gly

Val

Gly

500

Arg

Phe

Cys

Pro

Val

165

Cys

Asp

Cys

Val

Gly

245

Pro

Gly

Lys

Pro

Pro

325

Thr

Ser

Pro

Asp

Glu

405

His

Glu

Ala

Arg

Thr

485

Ala

Gln

Lys

Gln

Ser

150

Asp

Val

Leu

Ser

Arg

230

Leu

Ile

Asn

Thr

Thr

310

Pro

Pro

Thr

Gln

Leu

390

Ala

Gly

Pro

Lys

Leu

470

Gly

His

Thr

Gly

Tyr

135

Pro

Glu

Asn

Met

Leu

215

Gly

Thr

His

Asn

Pro

295

Thr

Pro

Glu

Pro

Lys

375

Phe

Lys

Leu

Ile

Ala

455

Met

Leu

Gly

Gln

Glu
535

120

Gly

Gly

Cys

Thr

His

200

Gly

Ser

Cys

Val

Asn

280

Tyr

Arg

Pro

Arg

Pro

360

Pro

Glu

Asp

Cys

Arg

440

Pro

His

His

Ala

Ile

520

Lys

Cys

Leu

Ala

Phe

185

Ile

Gln

Tyr

Val

Pro

265

Trp

Ile

Pro

Leu

Pro

345

Gly

Arg

Ile

Asp

Gly

425

Asp

Gly

Ser

Ser

Ala

505

Thr

Arg

Asp

His

Thr

170

Gly

Gly

Tyr

Lys

Tyr

250

Lys

Ile

Pro

Thr

Pro

330

Thr

Gly

Gly

Phe

Pro

410

Trp

Pro

Gly

Gly

Gly

490

Leu

Leu

Arg

Val

Leu

155

Gly

Ser

Gly

Gln

Cys

235

Ile

Gly

Pro

Pro

Pro

315

Thr

Thr

Ile

Asp

Glu

395

Gly

Ile

Ala

Lys

Asp

475

Thr

Trp

Arg

Gly

Val

140

Ala

Arg

Tyr

Lys

Cys

220

Lys

Pro

Asn

Asp

Ile

300

Lys

Glu

Gly

Thr

Val

380

Ile

Val

Arg

Gly

Ala

460

Leu

Leu

Gly

Gly

His
540

125

Lys

Pro

Ala

Ile

Tyr

205

Ser

Cys

Lys

Gly

Val

285

Ile

Pro

Leu

Leu

Val

365

Phe

Glu

Leu

Glu

Gly

445

Ala

Cys

Gln

Arg

Ala

525

Thr

Gly

Asp

Ser

Cys

190

Gln

Ser

Lys

Val

Thr

270

Gly

Thr

Thr

Arg

Thr

350

Asp

Ile

Arg

Val

Lys

430

Gln

Arg

Leu

Val

Asn

510

Asp

Gly

Gln

Gly

Cys

175

Lys

Cys

Phe

Glu

Met

255

Ile

Ser

Asn

Pro

Thr

335

Thr

Asn

Pro

Gly

His

415

Asp

Tyr

Leu

Ser

Phe

495

Gly

Ile

Glu

Ile

Arg

160

Pro

Cys

His

Ala

Gly

240

Ile

Leu

Thr

Arg

Ile

320

Pro

Ile

Arg

Arg

val

400

Ser

Asn

Leu

Val

Phe

480

Val

Gly

Lys

Ile
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Gly Leu Asp Asp Val Ser Leu Lys Lys Gly His
550

545

<210> SEQ ID NO 63
<211> LENGTH: 4461

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 63

cgacceccegeg
gcagcgecac
cegecagege
gtcagtggcee
ctgctettet
gtaaattcag
ctcatgtttg
agatcctcta
aacctctcag
tttgtgtgca
ttcaagcaac
ctaaaaaagt
tacaggaatg
gaaatggacc
aaggctgaca
aaaacaattc
atacaagtgc
ttagggaatg
ggaataagaa
tacaagtgtt
tatttggatt
cecegtgteat
atcaggcttce
gtctgcgaaa
attgtagaag
aaaacaataa
ggcagtggaa
agtaaaatta
ctggagagaa
gcagacgaga
ggaatcgttg
atgaagaagt
aacaaaaagt
tgtccagaga

ataaacaaag

tccgggggca
agcecagggy
gcgggcaceg
caccaagaag
gecetettgat
catatggaga
gcaaatggaa
caaagaaaag
aaaactacac
tgctagtaac
catctaaacc
tgggtgactg
gaaaagtget
cagtgactca
tacaaatgcece
attctgaaca
tgccaccaaa
gcaaccctee
gctcaaatac
ccetgataga
tgtccttaaa
gcacaatatc
gatctageece
ctgetetgea
gcaaacctea
tctgccatgt
gcgtcataaa
tcatttecce
cagtaaactc
taagtgatga
ttggtctect
caaagactgc
tagaagaaaa

taaaaatcat

acattgacag

ttgegtggtyg
acggtgtgte
cggggecegy
gaggaggaat
cteegecace
taccattatc
atatgaaaag
tgtgcagtac
tttgtectate
tgaggacaac
tgaaattgta
catttcagaa
acatcccett
gctctatace
attcacctge
ggcagtattt
aaatgccate
cccagaggaa
ttacacactg
caaaaaaagc
cccaagtgga
tgctagcagg
gtcattttet
ggaggttgaa
aataaaaatg
ggaaggtttt
ccaaacagag
tgaagagaat
cttgaatgte
aaacagagaa
cecttgetgece
atcaaaacat
caatcacaaa
atagaccaat

caattcatgg

555

gaaagttgeg
tgggagaaga
gacgacgcee
atggaatcca
gtcttecagge
ataccttgece
ccegatgget
gacgatgtac
agtaatgcaa
gtgtttgagg
agcaaagcac
gacagttatc
gaaggagcgg
atgacttcca
tcggtgacat
gatatttact
aaagaagggyg
tttttgttte
atggatgtga
atgattgett
gaagtgacta
aatgcaactg
agtcttcatt
ggactaaaga
acaaagaaaa
ccaaagccag
gaatctecett
gttacattaa
tctgctataa
aaggtgaatg
cttgttgetyg
gtaaacaagg
actgaagccet
tgaagcatga

ttcaagtatt

Cys Ser Glu Glu Arg

tgcggcagag
cgetgecect
cctectgegg
agggggccag
caggecttgg
gacttgacgt
ccecagtatt
cagaatacaa
ggatcagtga
cacctacaat
tgtttcetega
cagatggcaa
tggtcataat
ccetggagta
attatggacc
atcctacaga
ataacatcac
acttaccagg
ggcgecaatge
caacagccat
gacagattgg
tggtatggat
atcaggatge
aaagagagtce
ctgatcccag
ccattcagtg
atattaatgg
cttgcacage
gtattccaga
accaggcaaa
gtgtcgtcta
accteggtaa
aagagagaaa
acgtggattg

aagcagttca

560

aaccgaaggt
gegtegggac
cgtggactce
ttectgeegt
atggtatact
acctcagaat
tattgcctte
agacagattg
tgaaaagaga
agtcaaggtg
aacagagcag
tatcacatgyg
ttttaaaaag
caagacaacc
atctggecag
gcaggtgaca
tcttaaatge
acagcccgaa
aacaggagac
cacagttcac
tgatgcecta
gaaagataac
tggaaactat
attgactcte
tggactatct
gacaattact
caggtattat
agaaaaccaa
acacgatgag
actaattgtg
ctggetgtac
tatggaagaa
ctgtectagt
tatttaagac

ttctaccaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100
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ctgtcacagg ttttcagaga attatctcaa gtaaaacaaa tgaaatttaa ttacaaacaa 2160
taagaacaag ttttggcagc catgataata ggtcatatgt tgtgtttggt tcaatttttt 2220
ttcegtaaat gtcectgcactg aggatttett tttggtttge cttttatgta aattttttac 2280
gtagctattt ttatacactg taagctttgt tctgggagtt gctgttaatc tgatgtataa 2340
tgtaatgttt ttatttcaat tgtttatatg gataatctga gcaggtacat ttctgattct 2400
gattgctatc agcaatgccc caaactttct cataagcacc taaaacccaa aggtggcagce 2460
ttgtgaagat tggggacact catattgccc taattaaaaa ctgtgatttt tatcacaagg 2520
gaggggaggc cgagagtcag actgatagac accataggag ccgactcttt gatatgccac 2580
cagcgaactc tcagaaataa atcacagatg catatagaca cacatacata atggtactcc 2640
caaactgaca attttaccta ttctgaaaaa gacataaaac agaatttggt agcacttacc 2700
tctacagaca cctgctaata aattattttc tgtcaaaaga aaaaacacaa gcatgtgtga 2760
gagacagttt ggaaaaatca tggtcaacat tcccattttc atagatcaca atgtaaatca 2820
ctataattac aaattggtgt taaatccttt gggttatcca ctgccttaaa attataccta 2880
tttcatgttt aaaaagatat caatcagaat tggagttttt aacagtggtc attatcaaag 2940
ctgtgttatt ttccacagaa tatagaatat atattttttt cgtgtgtgtt tttgttaact 3000
accctacaga tattgaatgc accttgagat aatttagtgt ttttaactga tacataattt 3060
atcaagcagt acatgaaagt gtaataataa aatgtctatg tatctttagt tacattcaaa 3120
tttgtaactt tataaacatg ttttatgctt gaggaaattt ttaaggtggt agtataaatg 3180
gaaacttttt gaagtagacc ggatatgggc tacttgtgac tagactttta aactttgctc 3240
tttcaagcag aagcctggtt tctgggagaa cactgcacag cgatttcttt cccaggattt 3300
acacaacttt aaagggaaga taaatgaaca tcagatttct aggtatagaa ctatgttatt 3360
gaaaggaaaa ggaaaactgg tgtttgtttc ttagactcat gaaataaaaa attatgaagg 3420
caatgaaaaa taaattgaaa attaaagtca gatgagaata ggaataatac tttgccactt 3480
ctgcattatt tagaaacata cgttattgta catttgtaaa ccatttactg tctgggcaat 3540
agtgactccg tttaataaaa gcttccgtag tgcattggta tggattaaat gcataaaata 3600
ttcttagact cgatgctgta taaaatatta tgggaaaaaa aagaaaatac gttattttge 3660
ctctaaactt ttattgaagt tttatttggc aggaaaaaaa attgaatctt ggtcaacatt 3720
taaaccaaag taaaagggga aaaaccaaag ttatttgttt tgcatggcta agccattctg 3780
ttatctctgt aaatactgtg atttcttttt tattttctet ttagaatttt gttaaagaaa — 3840
ttctaaaatt tttaaacacc tgctctccac aataaatcac aaacactaaa ataaaattac 3900
ttccatataa atattatttt ctcttttggt gtgggagatc aaaggtttaa agtctaactt 3960
ctaagatata tttgcagaaa gaagcaacat gacaatagag agagttatgc tacaattatt 4020
tcttggttte cacttgcaat ggttaattaa gtccaaaaac agctgtcaga acctcgagag 4080
cagaacatga gaaactcaga gctctggacc gaaagcagaa agtttgccag gaaaaaaaaa 4140
gacaacatta ttaccatcga ttcagtgcct ggataaagag gaaagcttac ttgtttaatg 4200
gcagccacat gcacgaagat gctaagaaga aaaagaattc caaatcctca acttttgagg 4260
tttcggetet ccaatttaac tcectttggcaa caggaaacag gttttgcaag ttcaaggttce 4320
actccctata tgtgattata ggaattgttt gtggaaatgg attaacatac ccgtctatgce 4380
ctaaaagata ataaaactga aatatgtctt caaaaaaaaa aaaaaaaaaa aaaaaaaaaa 4440

aaaaaaaaaa gggcggccge t 4461
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<210> SEQ ID NO 64

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Glu Ser Lys

1

Ile Ser

Ser Ala

Gln Asn
50

Pro Val
65

Asp Asp

Thr Leu

Cys Met

Lys Val
130

Phe Leu
145

Asp Ser

Leu His

Asp Pro

Thr Thr

210

Tyr Gly
225

Asp Ile

Lys Asn

Asn Gly

Pro Glu

290

Arg Asn
305

Met Ile
Asn Pro

Ser Cys

Asp Asn
370

Ala

Tyr

35

Leu

Phe

Val

Ser

Leu

115

Phe

Glu

Tyr

Pro

Val

195

Lys

Pro

Tyr

Ala

Asn

275

Gly

Ala

Ala

Ser

Thr

355

Ile

Thr

20

Gly

Met

Ile

Pro

Ile

100

Val

Lys

Thr

Pro

Leu

180

Thr

Ala

Ser

Tyr

Ile

260

Pro

Ile

Thr

Ser

Gly

340

Ile

Arg

583

Homo sapiens
64

Gly Ala Ser

Val Phe Arg

Asp Thr Ile

Phe Gly Lys

55

Ala Phe Arg
70

Glu Tyr Lys
85

Ser Asn Ala
Thr Glu Asp
Gln Pro Ser

135

Glu Gln Leu
150

Asp Gly Asn
165

Glu Gly Ala
Gln Leu Tyr
Asp Ile Gln

215

Gly Gln Lys
230

Pro Thr Glu
245

Lys Glu Gly
Pro Pro Glu
Arg Ser Ser

295

Gly Asp Tyr
310

Thr Ala Ile
325

Glu Val Thr

Ser Ala Ser

Leu Arg Ser
375

Ser

Pro

Ile

Trp

Ser

Asp

Arg

Asn

120

Lys

Lys

Ile

Val

Thr

200

Met

Thr

Gln

Asp

Glu

280

Asn

Lys

Thr

Arg

Arg

360

Ser

Cys

Gly

25

Ile

Lys

Ser

Arg

Ile

105

Val

Pro

Lys

Thr

Val

185

Met

Pro

Ile

Val

Asn

265

Phe

Thr

Cys

Val

Gln

345

Asn

Pro

Arg

10

Leu

Pro

Tyr

Thr

Leu

90

Ser

Phe

Glu

Leu

Trp

170

Ile

Thr

Phe

His

Thr

250

Ile

Leu

Tyr

Ser

His

330

Ile

Ala

Ser

Leu

Gly

Cys

Glu

Lys

75

Asn

Asp

Glu

Ile

Gly

155

Tyr

Ile

Ser

Thr

Ser

235

Ile

Thr

Phe

Thr

Leu

315

Tyr

Gly

Thr

Phe

Leu

Trp

Arg

Lys

60

Lys

Leu

Glu

Ala

Val

140

Asp

Arg

Phe

Thr

Cys

220

Glu

Gln

Leu

Tyr

Leu

300

Ile

Leu

Asp

Val

Ser
380

Phe

Tyr

Leu

45

Pro

Ser

Ser

Lys

Pro

125

Ser

Ccys

Asn

Lys

Leu

205

Ser

Gln

Val

Lys

Leu

285

Met

Asp

Asp

Ala

Val

365

Ser

Cys

Thr

30

Asp

Asp

Val

Glu

Arg

110

Thr

Lys

Ile

Gly

Lys

190

Glu

Val

Ala

Leu

Cys
270
Pro
Asp
Lys
Leu
Leu
350

Trp

Leu

Leu

15

Val

Val

Gly

Gln

Asn

95

Phe

Ile

Ala

Ser

Lys

175

Glu

Tyr

Thr

Val

Pro

255

Leu

Gly

Val

Lys

Ser

335

Pro

Met

His

Leu

Asn

Pro

Ser

Tyr

80

Tyr

Val

val

Leu

Glu

160

Val

Met

Lys

Tyr

Phe

240

Pro

Gly

Gln

Arg

Ser

320

Leu

Val

Lys

Tyr



249

US 8,323,906 B2

-continued

250

Gln Asp Ala
385

Gly Leu Lys

Gln Ile Lys

Ile Ile Cys

435

Ile Thr Gly
450

Ile Asn Gly
465

Val Thr Leu

Ser Leu Asn

Glu Ile Ser

515

Ile Val Gly
530

Val Val Tyr
545

Val Asn Lys

Asn Asn His

<210> SEQ I
<211> LENGT!
<212> TYPE:

Gly Asn Tyr Val Cys
390

Lys Arg Glu Ser Leu

405

Met Thr Lys Lys Thr

420

His Val Glu Gly Phe

440

Ser Gly Ser Val Ile

455

Arg Tyr Tyr Ser Lys
470

Thr Cys Thr Ala Glu

485

Val Ser Ala Ile Ser

500

Asp Glu Asn Arg Glu

520

Ile Val Val Gly Leu

535

Trp Leu Tyr Met Lys
550

Asp Leu Gly Asn Met

565

Lys Thr Glu Ala

580

D NO 65
H: 2174
DNA

<213> ORGANISM: Homo sapiens

<220> FEATUI

RE:

<221> NAME/KEY: misc_feature

<222> LOCAT

ION: 1910,

1941

<223> OTHER INFORMATION: n = A, T

<400> SEQUENCE: 65

agcaccacgce
cgeggtgaga
cctetgetge
agcccagete
ccaggtegge
ctactgecage
gttctgagtt
ccggetttac
gtattgctca
getctagete
getetggtee
gtcctggtea
gcectgacte

gggtccctaa

gtcegtgaag
gecgeagete
gettttgaca
cgaaggactg
cctggeaget
cttcaccact
catggageeg
ccacaatata
ggacacttge
tgggeetgtt
tggctgtgge
tggctetgge
tgagctcage

ctatacctcce

atggagacca
tggetgeagy
gecatgtegt
gggcecactt
gcaaccgcag
gccaaageag
tcetetgace
gcccatggga
actacaactg
cttggttcca
tectgteectyg
tctcatectyg

ccetgtatte

tggagtcage

Glu Thr Ala
395

Thr Leu Ile
410

Asp Pro Ser
425

Pro Lys Pro

Asn Gln Thr

Ile Ile Ile

475

Asn Gln Leu
490

Ile Pro Glu
505

Lys Val Asn

Leu Leu Ala

Lys Ser Lys

555

Glu Glu Asn
570

,C or G

acgagtctac
cataagggga
gtttgcettte
cggaaccgtt
cagctgcage
ctgcattate
ccagecttet
gtettggett
accatagttce
gctecaggtge
getetggete
gtectgecte
ctccagggtt

actgccecty

Leu Gln Glu
Val Glu Gly
Gly Leu Ser

430

Ala Ile Gln
445

Glu Glu ser
460

Ser Pro Glu
Glu Arg Thr
His Asp Glu

510

Asp Gln Ala
525

Ala Leu Val
540

Thr Ala Ser

Lys Lys Leu

ggagggatcg
cgaggaaggt
tttcagatct
tccttettea
ggctgeatca
tacaaagacc
tggggagcece
tgagceegte
taatcctgge
tggccatgge
tggtcctggt
tgggectggt

cagaaacctg

ggagecccag

Val Glu
400

Lys Pro
415

Lys Thr

Trp Thr

Pro Tyr

Glu Asn

480

Val Asn
495

Ala Asp

Lys Leu

Ala Gly

Lys His

560

Glu Glu
575

cggtegeggt
cagctgactt
ttagacatac
gatgacagtc
getgetgeag
ccagegecect
tgtgcgggac
tatgtttect
cctgttecag
tectggetetyg
cctggetetyg
ccagacactg
gtggecagatce

aaacaaccac

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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cttgggaatt tttgcaagtc ttagaaccgg gtgcccgagg actatggaaa cccccagaca 900
ttaaagggaa gcttatggtt tgctatgaaa ctttgccacg gggccagtgc ctcctctaca 960

actgggagga agaggtatta aagttttggc ctgctcccett ttcttgaagg ctgccctcag 1020
tttcttaggg gaggcagtag tttacatgag ggtgggtacc agaagggata ttatagtcat 1080
tcaacttggg atccacagag agccaccaac cacctggatc aagtcccaag catgcaggat 1140
ggctctgaga gttttttctt ccgacacgga caccggggac tgctgactat gcaactaaag 1200
tcacccatgce cctccagcac cacccagaaa gactcgtacce agccaccagg aaacgtctat 1260
tggccacttc gagggaagceg tgaagccatg ctggagatge tcecctgcagca tcagatctgg 1320
taagggattg ggtaaagggg aagagggatg gggaggagaa aaattgggtg agaatggcct 1380
tgacacccct cgggctacat agtaaagagg tgcaggcaga acaggaaccc acaaggaagc 1440
tcttcgaggt tgagtctgtg acacaccatg actaccgaat ggagctggca caagcaggga 1500
ctcctgeccce aacaaaggtg agaacccacc ccccatcccc cgecacttge accagetggg 1560
ctctgacagg ctgtggccaa gtaccaagcc cagaggttga gagagagggc tgaaggccag 1620
gagttactca gtaccctcce tcacagectce acgactaccg ccaggagcaa cctgagacct 1680
tctggataca gagggcacca cagctgccgg tgtgtgaggg tgactaggtg ttgggggcag 1740
agcggggcag gaaaggtagg gcagagttgt tttgttctgg cttggggaga gtgggatcca 1800
tcectecatect ggcactecte cagggtgtca gtaacatcag gacattggac acaccattcece 1860
ggaagaactg cagcttctca acacccagta cccttgtcete tggggaaacn ttttgcccta 1920
tgaacctgag aattacccct naccaattgg gagaaaatat cttcccttec ctgtcccgga 1980
ggaaggctgg gtggtggagg ggggagaatg actcctttcet gaggggtgag gagggaagtg 2040
gggtatggaa tatggaatct atttctgtct gcactagaga ggtcgggagg aagttaattce 2100
tcactgymct tgaagaggct ttacataaag ggttctctect craaaaaaaa rawaraaaaa 2160
aaaagggcgg ccgs 2174
<210> SEQ ID NO 66

<211> LENGTH: 287

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 66

Met Ser Cys Leu Leu Ser Phe Arg Ser Leu Asp Ile Gln Pro Ser Ser
1 5 10 15

Glu Gly Leu Gly Pro Thr Ser Glu Pro Phe Pro Ser Ser Asp Asp Ser
20 25 30

Pro Arg Ser Ala Leu Ala Ala Ala Thr Ala Ala Ala Ala Ala Ala Ala
Ser Ala Ala Ala Ala Thr Ala Ala Phe Thr Thr Ala Lys Ala Ala Ala
50 55 60

Leu Ser Thr Lys Thr Pro Ala Pro Cys Ser Glu Phe Met Glu Pro Ser
65 70 75 80

Ser Asp Pro Ser Leu Leu Gly Glu Pro Cys Ala Gly Pro Gly Phe Thr
85 90 95

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

Cys Ile Ala Gln Asp Thr Cys Thr Thr Thr Asp His Ser Ser Asn Pro
115 120 125

Gly Pro Val Pro Gly Ser Ser Ser Gly Pro Val Leu Gly Ser Ser Ser
130 135 140
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Gly Ala Gly
145

Val Pro Gly

Gly Ser Gly

Gly Pro Asp

195

Leu Val Ala
210

Pro Trp Glu
225

Glu Pro Gly

Leu Met Val

Asn Trp Glu
275

<210> SEQ I
<211> LENGT!
<212> TYPE:

His Gly Ser Gly Ser
150

Ser Gly Ser Gly Pro

165

Ser His Pro Gly Pro

180

Ser Glu Leu Ser Pro

200

Asp Arg Val Pro Asn

215

Pro Gln Lys Gln Pro
230

Ala Arg Gly Leu Trp

245

Cys Tyr Glu Thr Leu

260

Glu Glu Val Leu Lys

D NO 67
H: 4305
DNA

280

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 67

cccttaataa
acggtggete
ctatgaatta
cggtggacat

gggcagggct
gctcagggec
tacccctgga
tcacccagat
acgtggacac
ccatccteag
ccttectgea
aagagtacga
tcetggaggy
tggtcacget
agctegacge
ccgaggegge
cgetgggeag
ccgagagetg
tgggegecca
gtgttcacce

tcacctggga

tggtggtgat

gatttgccac
tcgetgeteg
tttatcgeey
gggtggggece

gggtccgggy

gccccaggec
gatccageceg
ctgeggecte
cgaggcggtyg
catcagegga
getgggegtyg
ctggagegece
cgtgegegece
ggagctggge
gccegtgttt
gcaggceggt
caccgatgeg
gegectecage
cagctactgg
tgggccegte
gggccgagac

cgeecteaac

gtacactcga
cgececectee
gcctaaaaat
ctggggccgy
cagggcgage
cagttcegtyg
ctcacagttyg
ctgggtgetg
gececagatee
ggetetgetyg
tcectggage
ttcgecgtea
gtegecgacy
c¢cgggaggge
gtggectact
ctggtgggge
ccecececgeca
ctgcgccaga
cgccageatyg
agccctgece
ttctecttea

cggeaccgece

Gly Ser Gly
155

Gly Pro Gly
170

Ala Ser Gly
185

Cys Ile Pro

Tyr Thr Ser

Pro Trp Glu

235

Lys Pro Pro
250

Pro Arg Gly
265

Phe Trp Pro

gecategega
tceegegggy
accccgaact
cecetgttget
agggcatgac
ccegecteac
gggtcaacac
cccacgteca
ttgacttcat
tggtecctcac
agcagctgea
tcaccageet
ccagecacgt
c¢gegegegeg
gctegegega
ccggecacgt
cctteccegt
aggtgcgcga
gaaccctgec
gggaggectt
gecctggtygg

tctgggagat

Pro Gly Cys

Ser Gly Pro

Pro Gly Pro

190

Pro Gly Phe
205

Trp Ser Gln
220

Phe Leu Gln

Asp Ile Lys

Gln Cys Leu

270

Ala Pro Phe
285

gtgtccttga
ggagcctgat
tcacagceceyg
cacctegete
ggtggecgtyg
ccecccagage
caccaacccc
cggcattgte
ctccteccag
ccccaaggayg
ggtgetgtte
gcacceggge
gagttggegg
cacgcagege
dgaggcecgag
gtggctggtyg
gggcctcatc
cggegtggec
agcceceggec
ctacaggcac

gtacetggte

ggtggggege

Gly Ser
160

Gly His
175

Asp Thr

Arg Asn

His Cys

Val Leu

240

Gly Lys
255

Leu Tyr

Ser

gcegegggty
gccacgttee
agtgacccte
tteggtgect
gtgtttagca
ttectggace
agcagectece
tttgaggaca
acccatgtge
cecgggcetecyg
aaggtgetgyg
cacgegetet
ctgetggacyg
ctgetgegee
gtgctetteg
cccaacctgg
agcgtegtea
attctggecce
ggggactgcc
ctactgaatg

cagcccacca

tgggagcatg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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gcgtectata catgaagtac cctgtgtgge ctcecgctacag tgcctctcetg cagceccegtgg 1380
tggacagtcg gcacctgacg gtggccacge tggaagagag gccctttgte atcgtggaga 1440
gcceccgacce tggcacagga ggctgcegtece ccaacaccgt gccctgecgce aggcagagca 1500
accacacctt cagcagcggg gacgtggcce cctacaccaa gctctgttgt aagggattcect 1560
gcatcgacat cctcaagaag ctggccagag tggtcaaatt ctecctacgac ctgtacctgg 1620
tgaccaacgg caagcatggc aagcgggtgce gcggegtatg gaacggcatg attggggagg 1680
tgtactacaa gcgggcagac atggccatcg gctccctcac catcaatgag gaacgctcecg 1740
agatcgtaga cttctctgta ccctttgtgg agacgggcat cagtgtgatg gtggctcecgcea 1800
gcaatggcac cgtctcccce tecggecttet tggagccata tagccctgca gtgtgggtga 1860
tgatgtttgt catgtgcctc actgtggtgg ccatcaccgt cttcatgttc gagtacttca 1920
gecectgtcag ctacaaccag aacctcacca gaggcaagaa gtccgggggce ccagctttcea 1980
ctatcggcaa gtcegtgtgg ctgctgtggg cgctggtcett caacaactca gtgcccateg 2040
agaacccgeg gggcaccacce agcaagatca tggttetggt ctgggectte tttgctgtcea 2100
tcttectege cagctacacg gccaacctgg ccgceccttcat gatccaagag caatacatcg 2160
acactgtgtc gggcctcagt gacaagaagt ttcagcggcc tcaagatcag tacccacctt 2220
tcegettegg cacggtgecce aacggcagca cggagcggaa catccgcagt aactaccgtg 2280
acatgcacac ccacatggtc aagttcaacc agcgcteggt ggaggacgeg ctcaccagec 2340
tcaagatggg gaagctggat gccttcatct atgatgetge tgtcctcaac tacatggcag 2400
gcaaggacga gggctgcaag ctggtcacca ttgggtctgg caaggtettt gctaccactg 2460
gctacggcat cgccatgcag aaggactccc actggaagceg ggccatagac ctggcgetcet 2520
tgcagttcect gggggacgga gagacacaga aactggagac agtgtggctc tcagggatct 2580
gccagaatga gaagaacgag dgtgatgagca gcaagctgga catcgacaac atggcaggcyg 2640
tcttectacat getgetggtg gecatgggge tggccctget ggtcttegece tgggagcacce 2700
tggtctactg gaagctgcge cactcggtge ccaactcatc ccagctggac ttcecctgetgg 2760
ctttcagcag gggcatctac agctgcttca gcggggtgca gagcctcecgec agcccaccgce 2820
ggcaggccag cccggaccte acggccaget cggeccaggce cagcgtgetce aagatgetge 2880
aggcagcccg cgacatggtg accacggcegg gcgtaagcag ctecctggac cgcegecacte 2940
gcaccatcga gaattggggt ggcggccegece gtgegecccece accgtceeccc tgeccgacee 3000
cgeggtetgg ccccagecca tgectgecca cccccgacee geccccagag ccgageccca 3060
cgggetgggg accgccagac gggggtcegeg cggegettgt gegcaggget ccgecagcccce 3120
cgggecgece cccgacgecg gggecgceccece tgtccgacgt cteccgagtg tegegecgece 3180
cagcctggga ggcgeggtgg ccggtgcgga ccgggcactg cgggaggcac ctcteggect 3240
ccgageggece cctgtegeee gegegetgte actacagcete ctttectega gecgaccgat 3300
ccggecgece cttecteccg ctetteccgg agccccecgga gctggaggac ctgecgetge 3360
tecggteccgga gcagetggece cggcgggagg ccctgectgca cgeggcectgg geccgggget 3420
cgecgecegeg tcacgcttece ctgecccaget cecgtggecga ggectteget cggecccaget 3480
cgetgecege tgggtgcacce ggecccgect gegeccgece cgacggcecac tceggectgca 3540
ggcgettgge gcaggcgcag tcgatgtget tgccgatcta ccgggaggcece tgccaggagg 3600
gecgagcagge aggggcccce gectggcage acagacagca cgtctgectg cacgcccacy 3660

cccacctgece attttgetgg ggggctgtet gtectcacct tccaccctgt geccagccacg 3720
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gcteectgget ctececggggece tgggggecte tggggcacag gggcaggact ctggggetgg 3780
gcacaggcta cagagacagt gggggactgg acgagatcag cagtgtagcc cgtgggacgc 3840
aaggcttcecce gggaccctge acctggagac ggatctccag tctggagtca gaagtgtgag 3900
ttatcagcca ctcaggctcecc gagccagetg gattctectge ctgccactgt cagggttaag 3960
cggcaggcag gattgggctt ttctggctte taccatgaaa tcctggccat gggaccccag 4020
tgacagatga tgtcttccat ggtcatcagt gacctcagta gcctcaaatc atggtgaggg 4080
ctgggcetttt gectgtectet tetcacgcag agttcectgceca ggagggtgtg ctgtgggggt 4140
cagactcctg aggctctcecee ttecectgggg ctagecagtt actggtcatg gcectgetgtgg 4200
gcatggagge tggaacttgt ggttgaggca gggccatccce gatccttget ctacctgget 4260
agagtttctt ctcatcagag cactgggaca ttaaaccaac ctttt 4305
<210> SEQ ID NO 68

<211> LENGTH: 1236

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 68

Met Gly Gly Ala Leu Gly Pro Ala Leu Leu Leu Thr Ser Leu Phe Gly
1 5 10 15

Ala Trp Ala Gly Leu Gly Pro Gly Gln Gly Glu Gln Gly Met Thr Val
20 25 30

Ala Val Val Phe Ser Ser Ser Gly Pro Pro Gln Ala Gln Phe Arg Ala
Arg Leu Thr Pro Gln Ser Phe Leu Asp Leu Pro Leu Glu Ile Gln Pro
50 55 60

Leu Thr Val Gly Val Asn Thr Thr Asn Pro Ser Ser Leu Leu Thr Gln
65 70 75 80

Ile Cys Gly Leu Leu Gly Ala Ala His Val His Gly Ile Val Phe Glu
85 90 95

Asp Asn Val Asp Thr Glu Ala Val Ala Gln Ile Leu Asp Phe Ile Ser
100 105 110

Ser Gln Thr His Val Pro Ile Leu Ser Ile Ser Gly Gly Ser Ala Val
115 120 125

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

Ser Leu Glu Gln Gln Leu Gln Val Leu Phe Lys Val Leu Glu Glu Tyr
145 150 155 160

Asp Trp Ser Ala Phe Ala Val Ile Thr Ser Leu His Pro Gly His Ala
165 170 175

Leu Phe Leu Glu Gly Val Arg Ala Val Ala Asp Ala Ser His Val Ser
180 185 190

Trp Arg Leu Leu Asp Val Val Thr Leu Glu Leu Gly Pro Gly Gly Pro
195 200 205

Arg Ala Arg Thr Gln Arg Leu Leu Arg Gln Leu Asp Ala Pro Val Phe
210 215 220

Val Ala Tyr Cys Ser Arg Glu Glu Ala Glu Val Leu Phe Ala Glu Ala
225 230 235 240

Ala Gln Ala Gly Leu Val Gly Pro Gly His Val Trp Leu Val Pro Asn
245 250 255

Leu Ala Leu Gly Ser Thr Asp Ala Pro Pro Ala Thr Phe Pro Val Gly
260 265 270

Leu Ile Ser Val Val Thr Glu Ser Trp Arg Leu Ser Leu Arg Gln Lys



259

US 8,323,906 B2

-continued

260

Val

Arg

305

Pro

Asn

Leu

Trp

Pro

385

Arg

Glu

Cys

Tyr

Leu

465

Gly

Glu

Thr

Ser

545

Val

Phe

Gly

Leu

Ser

625

Ala

Ile

Asp

Glu

Arg

290

Gln

Gly

Val

Val

Glu

370

Val

His

Ser

Arg

Thr

450

Ala

Lys

Val

Glu

Gly

530

Ala

Met

Ser

Gly

Val

610

Lys

Ser

Asp

Gln

Arg
690

275

Asp

His

Pro

Thr

Gln

355

Met

Trp

Leu

Pro

Arg

435

Lys

Arg

His

Tyr

Glu

515

Ile

Phe

Cys

Pro

Pro

595

Phe

Ile

Tyr

Thr

Tyr

675

Asn

Gly

Gly

Val

Trp

340

Pro

Val

Pro

Thr

Asp

420

Gln

Leu

Val

Gly

Tyr

500

Arg

Ser

Leu

Leu

Val

580

Ala

Asn

Met

Thr

Val

660

Pro

Ile

Val

Thr

Ser

325

Glu

Thr

Gly

Arg

Val

405

Pro

Ser

Cys

Val

Lys

485

Lys

Ser

Val

Glu

Thr

565

Ser

Phe

Asn

Val

Ala

645

Ser

Pro

Arg

Ala

Leu

310

Pro

Gly

Met

Arg

Tyr

390

Ala

Gly

Asn

Cys

Lys

470

Arg

Arg

Glu

Met

Pro

550

Val

Tyr

Thr

Ser

Leu

630

Asn

Gly

Phe

Ser

Ile

295

Pro

Ala

Arg

Val

Trp

375

Ser

Thr

Thr

His

Lys

455

Phe

Val

Ala

Ile

Val

535

Tyr

Val

Asn

Ile

Val

615

Val

Leu

Leu

Arg

Asn
695

280

Leu

Ala

Arg

Asp

Val

360

Glu

Ala

Leu

Gly

Thr

440

Gly

Ser

Arg

Asp

Val

520

Ala

Ser

Ala

Gln

Gly

600

Pro

Trp

Ala

Ser

Phe

680

Tyr

Ala

Pro

Glu

Phe

345

Ile

His

Ser

Glu

Gly

425

Phe

Phe

Tyr

Gly

Met

505

Asp

Arg

Pro

Ile

Asn

585

Lys

Ile

Ala

Ala

Asp

665

Gly

Arg

Leu

Ala

Ala

330

Ser

Ala

Gly

Leu

Glu

410

Cys

Ser

Cys

Asp

Val

490

Ala

Phe

Ser

Ala

Thr

570

Leu

Ser

Glu

Phe

Phe

650

Lys

Thr

Asp

Gly

Gly

315

Phe

Phe

Leu

Val

Gln

395

Arg

Val

Ser

Ile

Leu

475

Trp

Ile

Ser

Asn

Val

555

Val

Thr

Val

Asn

Phe

635

Met

Lys

Val

Met

Ala

300

Asp

Tyr

Ser

Asn

Leu

380

Pro

Pro

Pro

Gly

Asp

460

Tyr

Asn

Gly

Val

Gly

540

Trp

Phe

Arg

Trp

Pro

620

Ala

Ile

Phe

Pro

His
700

285
His

Cys

Arg

Pro

Arg

365

Tyr

Val

Phe

Asn

Asp

445

Ile

Leu

Gly

Ser

Pro

525

Thr

Val

Met

Gly

Leu

605

Arg

Val

Gln

Gln

Asn

685

Thr

Ser

Arg

His

Gly

350

His

Met

Val

Val

Thr

430

Val

Leu

Val

Met

Leu

510

Phe

Val

Met

Phe

Lys

590

Leu

Gly

Ile

Glu

Arg

670

Gly

His

Tyr

Val

Leu

335

Gly

Arg

Lys

Asp

Ile

415

Val

Ala

Lys

Thr

Ile

495

Thr

Val

Ser

Met

Glu

575

Lys

Trp

Thr

Phe

Gln

655

Pro

Ser

Met

Trp

His

320

Leu

Tyr

Leu

Tyr

Ser

400

Val

Pro

Pro

Lys

Asn

480

Gly

Ile

Glu

Pro

Phe

560

Tyr

Ser

Ala

Thr

Leu

640

Tyr

Gln

Thr

Val
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Lys Phe Asn
705

Gly Lys Leu

Ala Gly Lys

Val Phe Ala

755

Trp Lys Arg
770

Glu Thr Gln
785

Glu Lys Asn

Gly Val Phe

Phe Ala Trp

835

Asn Ser Ser
850

Ser Cys Phe
865

Ser Pro Asp

Leu Gln Ala

Leu Asp Arg

915

Ala Pro Pro
930

Cys Leu Pro
945

Gly Pro Pro

Pro Pro Gly

Arg Val ser
995

Gly His Cys
1010

Ala Arg Cys
1025

Pro Phe Leu

Leu Leu Gly

Gln

Asp

Asp

740

Thr

Ala

Lys

Glu

Tyr

820

Glu

Gln

Ser

Leu

Ala

900

Ala

Pro

Thr

Asp

Arg

980

Arg

Gly

His

Pro

Pro

1060

Arg

Ala

725

Glu

Thr

Ile

Leu

Val

805

Met

His

Leu

Gly

Thr

885

Arg

Thr

Ser

Pro

Gly

965

Pro

Arg

Arg

Tyr

Leu

1045

Glu

Ala Trp Ala Arg Gly

1075

Val Ala Glu Ala Phe

1090

Gly Pro Ala Cys Ala

1105

Ser

710

Phe

Gly

Gly

Asp

Glu

790

Met

Leu

Leu

Asp

Val

870

Ala

Asp

Arg

Pro

Asp

950

Gly

Pro

Pro

His

Val

Ile

Cys

Tyr

Leu

775

Thr

Ser

Leu

Val

Phe

855

Gln

Ser

Met

Thr

Cys

935

Pro

Arg

Thr

Ala

Leu
1015

Glu Asp

Tyr Asp

Lys Leu

745

Gly Ile
760

Ala Leu

Val Trp

Ser Lys

Val Ala
825

Tyr Trp
840

Leu Leu

Ser Leu

Ser Ala

Val Thr

905

Ile Glu
920

Pro Thr

Pro Pro

Ala Ala

Pro Gly
985

Trp Glu
1000

Ser Ala

Ser Ser Phe Pro

1030

Phe

Gln

Ser

Ala

Pro

Leu

Glu Pro

Ala

Ala

730

Val

Ala

Leu

Leu

Leu

810

Met

Lys

Ala

Ala

Gln

890

Thr

Asn

Pro

Glu

Leu

970

Pro

Ala

Ser

Arg

Leu

715

Ala

Thr

Met

Gln

Ser

795

Asp

Gly

Leu

Phe

Ser

875

Ala

Ala

Trp

Arg

Pro

955

Val

Pro

Arg

Glu

Thr Ser Leu Lys

Val

Ile

Gln

Phe

780

Gly

Ile

Leu

Arg

Ser

860

Pro

Ser

Gly

Gly

Ser

940

Ser

Arg

Leu

Trp

Arg
1020

Leu Asn
Gly Ser
750

Lys Asp
765

Leu Gly

Ile Cys

Asp Asn

Ala Leu
830

His Ser
845

Arg Gly

Pro Arg

Val Leu

Val ser

910

Gly Gly
925

Gly Pro

Pro Thr

Arg Ala

Ser Asp
990

Pro Val
1005

Pro Leu

Ala Asp Arg Ser
1035

Pro Glu Leu Glu Asp

1050

Tyr

735

Gly

Ser

Asp

Gln

Met

815

Leu

Val

Ile

Gln

Lys

895

Ser

Arg

Ser

Gly

Pro

975

Val

Arg

Ser

Gly

Leu

1055

Met

720

Met

Lys

His

Gly

Asn

800

Ala

Val

Pro

Tyr

Ala

880

Met

Ser

Arg

Pro

Trp

960

Gln

Ser

Thr

Pro

Arg

1040

Pro

Ala Arg Arg Glu Ala Leu Leu His Ala

1065

1070

Arg Pro Arg His Ala Ser Leu Pro Ser

1080

1085

Arg Pro Ser Ser Leu Pro Ala Gly Cys

1095

1100

Arg Pro Asp Gly His Ser Ala Cys Arg Arg
1115

1110

Ser

Thr

Leu
1120

Ala Gln Ala Gln Ser Met Cys Leu Pro Ile Tyr Arg Glu Ala Cys Gln

1125

1130

1135
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Glu Gly Glu Gln Ala

Cys Leu His Ala His

1140

1155

Pro His Leu Pro Pro

1170

Trp Gly Pro Leu Gly

1185

Gly Ala Pro Ala Trp

Ala His Leu Pro Phe

1160

Cys Ala Ser His Gly

1175

His Arg Gly Arg Thr

1190

1145

1195

Gln His Arg Gln His Val

1150

1165

1180

Cys Trp Gly Ala Val Cys

Ser Trp Leu Ser Gly Ala

Leu Gly Leu Gly Thr Gly

1200

Tyr Arg Asp Ser Gly Gly Leu Asp Glu Ile Ser Ser Val Ala Arg Gly

1205

1210

1215

Thr Gln Gly Phe Pro Gly Pro Cys Thr Trp Arg Arg Ile Ser Ser Leu
1230

1220

Glu Ser Glu Val
1235

<210> SEQ ID NO 69
<211> LENGTH: 1725

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 69

gtcgacccac
aggactgget
tcececagege
caactcecge
ggcecgtecty
ggcctteate
ctgcgtggtyg
gcecgcaggac
gggcgtgetyg
caaggccaag
agtgccggtyg
cteegggeag
getgetectt
cteegecaag
ggctecacte
accccaggag
tgagccagge
ggccgectee
agtgacaggg
ctgactttgg
tctgtetgee
cttgeteace
ggaagtgcag
tgggcagtgg

aggactctet

gcgteegget
ttatctectg
ttggaatcct
ggacgctgaa
ggctggetygg
ggcagcaaca
cagagcaccyg
ctgcaggegy
ctgtcegtygy
accatgatcg
tecctggacgg
aagcgggaga
ggcgggggge
tattctgetyg
tgttectete
ggcectgeca
aggaaggcag
tgctagcaag
tgtggtggtyg
gatctgectg
tgcatctect
gaaacccgeg
agtggatgga
tgggggaggy

gcctecaceeyg

ggaaggaact
actcacggtg
acggececca
caatggeete
cecgteatget
ttgtcaccte
gccagatgea
ccegegeccet
tggggggcaa
tggegggegt
cccacaacat
tgggtgecte
tgctttgety
cecegetetge
tgetttgtte
cgggecactyg
cagcctteag
aacagagtcce
gagtggggag
catcggtgtt
ctgttgcggg
cccaggagta
cgggtttaga
ggccagagag

cttcageccea

1225

ggtectgetea
caaaggtgca
cagccggate
catggggcta
gtgetgegeyg
gcagaccatc
gtgcaaggtyg
cgtcatcate
gtgtaccaac
ggtgttecetg
catccaagac
gctctacgte
caactgtcca
tgctgccage
ttcectggac
getgetgggy
cctetetgge
accctectet
ctggettetyg
ggccactgte
taggccttga
tggctgagge
dgggagggge
gecggetcagy

gggCCCCtgg

cacttgctgyg
ctcetgcegaac
cecectecagect
caggtaatgg
ctgeccatgt
tgggagggcece
tacgactcge
agcatcateg
tgcctggagy
ttggeeggee
ttctacaatc
ggctgggecyg
ceceegeacag
aactacgtgt
tgagctcage
actggggact
ccacteggac
ggatattggg
ctggecagga
ccecatttaca
tatcacctct
cttgecccacce
gaaggtgcetg
ttgeccaget

agactgatce

cttgcgeate
gttaagtccg
tccaggtect
gcatcgeget
ggcgegtgac
tatggatgaa
tgctggcact
tggctgetet
atgaaagcgce
ttatggtgat
cgetggtgge
ccteeggect
acaagcctta
aaggtgccac
gcaggetgtyg
dggcagagac
aacttcccaa
gagggacgga
tggcttaacc
ttttececcac
gggactgtgce
cacctgecty
taaacaggtt
ctgtggecte

cctetgagte

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
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ctectgecect teccaaggaca ctaatgagece tgggagggtg gcagggagga ggggacaget 1560
tcacccttgg aagtcctggg gtttttecte ttecttettt gtggtttetg ttttgtaatt 1620
taagaagagc tattcatcac tgtaattatt attattttct acaataaatg ggacctgtgce 1680
acaggaggaa aaaaaaaaaa aaaaaaaaaa aaaaagggcg gccgce 1725
<210> SEQ ID NO 70

<211> LENGTH: 206

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 70

Met Gly Leu Gln Val Met Gly Ile Ala Leu Ala Val Leu Gly Trp Leu
1 5 10 15

Ala Val Met Leu Cys Cys Ala Leu Pro Met Trp Arg Val Thr Ala Phe
20 25 30

Ile Gly Ser Asn Ile Val Thr Ser Gln Thr Ile Trp Glu Gly Leu Trp
Met Asn Cys Val Val Gln Ser Thr Gly Gln Met Gln Cys Lys Val Tyr
50 55 60

Asp Ser Leu Leu Ala Leu Pro Gln Asp Leu Gln Ala Ala Arg Ala Leu
65 70 75 80

Val Ile Ile Ser Ile Ile Val Ala Ala Leu Gly Val Leu Leu Ser Val
85 90 95

Val Gly Gly Lys Cys Thr Asn Cys Leu Glu Asp Glu Ser Ala Lys Ala
100 105 110

Lys Thr Met Ile Val Ala Gly Val Val Phe Leu Leu Ala Gly Leu Met
115 120 125

Val Ile Val Pro Val Ser Trp Thr Ala His Asn Ile Ile Gln Asp Phe
130 135 140

Tyr Asn Pro Leu Val Ala Ser Gly Gln Lys Arg Glu Met Gly Ala Ser
145 150 155 160

Leu Tyr Val Gly Trp Ala Ala Ser Gly Leu Leu Leu Leu Gly Gly Gly
165 170 175

Leu Leu Cys Cys Asn Cys Pro Pro Arg Thr Asp Lys Pro Tyr Ser Ala
180 185 190

Lys Tyr Ser Ala Ala Arg Ser Ala Ala Ala Ser Asn Tyr Val

195 200 205

<210> SEQ ID NO 71

<211> LENGTH: 5410

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 71

gtecgacccac gegteegget accgecgegt tetattetee gaagecggeg accgecccac 60

ctecteecte ceteeegece gettectetg ceccacagege cggecagage gagcetagaca 120

agggcacgeg gggectegec tagacccgag aagactgegg gegegegcaa geggeggegt 180

ggaagctgtg agcgccccca tcccggaggt ctecgecgge tccegggtga atcagctccc 240
ggccgacttt aggattctte tggattttaa attttttctt tttaaaaaaa cttggacgga 300
taaaagatgt gccatggcag gatagcacca aagagcacct cagtgtttge cgtggectcce 360
gtgggacatg gagtgttcct tcecgctagtg atcctttgeca ccctgettgg agacggactt 420
gettecegtgt gcccectace accggagcca gagaatggtg gctacatctg ccaccccegy 480

ccetgecagag accccctgac agcaggcagt gtcatcgaat acctgtgtge tgaaggetac 540
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atgttgaagg gcgattacaa atacctgacg tgtaagaatg gcgagtggaa accagccatg 600
gagattagct gccgtctcaa cgaggataaa gacacccaca catcacttgg ggtccccacg 660
ctgtctatag tggcttctac tgccagctce gtggegctca ttectectect cgtggtgetyg 720
tttgtgctge tgcagccaaa gctgaagtcet ttccatcata gcaggcgtga ccagggggta 780
tctggggacce aggtctcecat catggtggat ggagtccagg ttgcactacc atcatacgag 840
gaggctgtat atggcagttc tggtcactgt gtgccacctg ctgaccccag agtacagatt 900

gtgctgtcag aagggtctgg gcccagtggg aggagcgtgce caagggagca acagctgecg 960
gaccaagggg cctgctecte tgcaggtgga gaagatgagg ccccaggcca gtcetggacta 1020
tgtgaagcct ggggctcteg ggectcagag actgtgatgg tgcatcagge aaccacctcet 1080
tcetgggtgg ccggctcagyg gaaccgccaa ctggcacaca aagaaactgce agattcagag 1140
aacagtgaca tacaaagcct tttatcccte acgtcagagg agtacacaga tgatattcca 1200
ctgttgaaag aagcatgagg gcagcggcca gcctttecte tcectgcgaggt tetcectcagece 1260
cttectecct cteectgtgg gattgagcac cctgtactet ccagceccacct tacctggata 1320
cctgagetge cacctgtgta tctgtgtatce tctgagggecce ctataggccce accttgetgg 1380
aaactcaagg aagattctcg ccatctgcct gttggacage tggaggagct ggctctttge 1440
ctggccecge cttceccatet gtcagagaca tatttgaatg tgctggatca aaccctceect 1500
tttcctaage ctcetgggtec ccteccageca gectetttgge ggcagecccee accagctect 1560
gtgggcctga gtgctgetgt gtttacttgt gectttcecece caccctgtece agtttecctg 1620
tcatgcagac ttgttgctgt ccacaagcct tagtggetge actgctgecce cctgecacac 1680
agggggccgg gectgggtet gtectgttte ctttgagggt tgcccctact gecctttgea 1740
ggaacagatc caggtgtgag agctcttgag tcaagagtgg cagaagtggc tctaattggg 1800
gtgagagtgt agtccctggg cttgccctgg gttgaccctg gtggcatatt tecttggetg 1860
aggatggaag atttggagaa tcatgtccat gctggcccag gacccagcca tctggcccaa 1920
aggcacaagc tcctggccct gttgagttga gagtttccaa gaagcatcca gaagatccca 1980
agggagagaa ggaaaatggc tgataatgat tgtcttccta atatgcaagt tctcacttcecce 2040
tacttccage atcggcectte ctggecttgt cttttttttg tttcectgga gtataatggg 2100
aagttgcatg ctgcctcectg ggttttatce cagatagctce tggctttett gctgceccaca 2160
ggggectggg gcaggaagga gacttgctga gatgecatgg agtgcccatc tggtcactgg 2220
cagtctggge aggttgcccece tttectgggtt tgtggtgacg gaggggaggce cgagaggcac 2280
agaccaagtc cccgggtggce tgcaggcagce tccageccgg tcctgaggat cctectcacce 2340
atggtcacgt gccttagtaa ctgtgcccag gaagtggect gectgcttget gtgctgetge 2400
ttttectact tectgcectte cctgccacce ctegcatgte acagctgaca agcaattect 2460
tgtctteceect ggcccectgg gggaagggct gagaaacagt ccgtgtgcac cccaacctta 2520
atggcctgag gtgggcagag gggtgtggag cagcctggag tacagggccc tgggggagga 2580
gcccactgat gaggggcgct ctcccatage catgtgttga atgctaacta ggcectggggtg 2640
gacgaactct gccaactgct gtcatcttag aagatagatg cagcagtaag gaatgtttgt 2700
tttgcttttt tctgaaattt tcectgaagcac tgtggctggg aaacttcgaa gcggaccctg 2760
tgctgecatgt ctgctcctee cctgagectg tectgettggg ggtggtaaaa ataaaaatcce 2820
cagtttattt tcagtacctt acctaacagg gttggctcca ggegtgggtg gcctagaaga 2880

tgaggggagt ggtcttctecc cagectttta ccctcttgec tecctgectec gegcecttacac 2940
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acgcacttta ccacccggtce attccetgge ctcettgctge cacttgtagt cttecttect 3000
tecctetcagg gtaagggcag tgcctgctgt gectgttgge cactcccaca cttecectece 3060
cccaggagece ctcatctget gtgctgagte caggaaagca tagttaggta gggagcetggt 3120
tggagaaggt gctagaacta gaaggcagat gagactagca tgggcccacc tggagggctg 3180
tcecctaatgg ccccagtege cttacctcac ccacagcagt gecccttgtet tcctccaaaa 3240
cagaaagcag tgacaaaagg gggaggggtg gtaatctgaa gtctcactgce tgagccttca 3300
gecttttattt ttcactgttt caaaacccgce attctattcet agaatggttt ttaaaatgga 3360
agatcttacc tttttctate ttgttactct ggggttttgt cccecctaaga gattgcactt 3420
tttgtttggg gtttattcag ctgcatagat gaccagcttg atccctggtg aaatgaaaag 3480
ccttecttet cctgaagect ctttceccegeee tgccctceccac taacaacact gaggagcaca 3540
agcccaggcet tgcccacctg gtaggaaagg aagaaattag aacaatggga gccttggetce 3600
cecctetegte tectececte cttettgteca ctggcetttga tgaggcccac tteccagagg 3660
cteetgggece tgtgagtgca ggagctcatt ctceccctcac tgctgaagte tgtgacaget 3720
tcttectecca gttatgtett tcettccaaag caatttctta accatcagcece atgtgctget 3780
atttctaggg cttctggget ttgtccctta ctgagagatt agggactcca cagctgectt 3840
gaggtagggt ctggctgaga gacaagggta gcagcaggtg gcaggctgtt aaaagacagg 3900
ctgcctgagg agectggage aggtggaaac aggtggaaga aaccggccac agccctgett 3960
taccgggcte acctctaggg cattccagca agaggctgat gcaggagaat ggccagcacce 4020
aaaggacatt taaaagagtt tttgggtttt tttgtttgtt tgttgttggt gtttgttttt 4080
tttttttttt ttttttggca cacttgagct gactcagtgce aggtttaata tcctggtgac 4140
ttgcagtcac attctaatga ctttcaaggg ccagaatatg gtgaaaatca cttaaaatat 4200
ccgteectte catgecttag tttagcaggt aggctctatce ttttgccatt tcectgtatttt 4260
atgtgctgtg ttcccgttte actgggtatg aactgtgaaa tcgactgaat cctggccact 4320
ttatgagttt gtttggtttt ataaggcatt tcaatgtaca ttctataaat acaagcactc 4380
catttgcaaa cagatcttaa gctaatattt tctttcccat tcatcttgcc ctceccccectece 4440
tcececgecage tttaaagttc agtggagaag ccagatggca attcagacaa aggtatactce 4500
ttecctgette atgggtggtg gcacgggaat agatagccct tagcccttte ccteccagte 4560
ccagctgage cctcagacca cttgcttccce acataacaat gtegectcca tttecgagga 4620
acatccttgc gtagagaatg aaatatgctg caatcatttc tgcatcctta ctcctcacce 4680
ccaaagaaaa aaaaaaggcc tagcagggaa gcagcatgca ggcttcacag cttaatgcca 4740
aggacagcga gtgaggctgg gagcttctet tgggcctget gggtctgtca gectcteggaa 4800
tagggacagt ccttactggt gccccaaggt gggacttgga gaatattttg cttggcatat 4860
gtttggtctg aatggtgtag ttgctggttc cctagagagg aaaaggtggc aggcccagcet 4920
ttgctgggaa atggctctta atttccagtt gaaaccctag tagaattgtg aatgaaaacc 4980
tcaaggttga gcccctetge caagcagcag agctagtaga aggggatgca ggggcaaagc 5040
actcagttgc caagcaagga ggagagatgt acgtgggctg tgtggcagtc cccacaccct 5100
gceectggett cttcaggtta tcgcaccact atggaatcct ttgcagaatg gtactcatat 5160
aatggtttaa aacaacacat tcataattga ctctgtgcag gatgtcactc aatcagtttg 5220
ggtttgettt attttatttt atatatatat tttttggtat cctgtacatt gcagtgggtyg 5280

tgaagatagt attttaatat ttgtacaaag tttaatttaa ttttaattgt tctatgtata 5340
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taactgcatt tctaaataat taaaaaaaag ttcttatgaa aaaaaaaaaa aaaaaaaaaa 5400
gggcggecgce 5410
<210> SEQ ID NO 72

<211> LENGTH: 303

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 72

Met Cys His Gly Arg Ile Ala Pro Lys Ser Thr Ser Val Phe Ala Val
1 5 10 15

Ala Ser Val Gly His Gly Val Phe Leu Pro Leu Val Ile Leu Cys Thr
20 25 30

Leu Leu Gly Asp Gly Leu Ala Ser Val Cys Pro Leu Pro Pro Glu Pro
Glu Asn Gly Gly Tyr Ile Cys His Pro Arg Pro Cys Arg Asp Pro Leu
50 55 60

Thr Ala Gly Ser Val Ile Glu Tyr Leu Cys Ala Glu Gly Tyr Met Leu
65 70 75 80

Lys Gly Asp Tyr Lys Tyr Leu Thr Cys Lys Asn Gly Glu Trp Lys Pro
85 90 95

Ala Met Glu Ile Ser Cys Arg Leu Asn Glu Asp Lys Asp Thr His Thr
100 105 110

Ser Leu Gly Val Pro Thr Leu Ser Ile Val Ala Ser Thr Ala Ser Ser
115 120 125

Val Ala Leu Ile Leu Leu Leu Val Val Leu Phe Val Leu Leu Gln Pro
130 135 140

Lys Leu Lys Ser Phe His His Ser Arg Arg Asp Gln Gly Val Ser Gly
145 150 155 160

Asp Gln Val Ser Ile Met Val Asp Gly Val Gln Val Ala Leu Pro Ser
165 170 175

Tyr Glu Glu Ala Val Tyr Gly Ser Ser Gly His Cys Val Pro Pro Ala
180 185 190

Asp Pro Arg Val Gln Ile Val Leu Ser Glu Gly Ser Gly Pro Ser Gly
195 200 205

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

Ser Ala Gly Gly Glu Asp Glu Ala Pro Gly Gln Ser Gly Leu Cys Glu
225 230 235 240

Ala Trp Gly Ser Arg Ala Ser Glu Thr Val Met Val His Gln Ala Thr
245 250 255

Thr Ser Ser Trp Val Ala Gly Ser Gly Asn Arg Gln Leu Ala His Lys
260 265 270

Glu Thr Ala Asp Ser Glu Asn Ser Asp Ile Gln Ser Leu Leu Ser Leu
275 280 285

Thr Ser Glu Glu Tyr Thr Asp Asp Ile Pro Leu Leu Lys Glu Ala
290 295 300

<210> SEQ ID NO 73

<211> LENGTH: 4392

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 73

gtecgacccac gegteeggge cgtccagget ageggeggee cgcaggegge ggggagaaag 60
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actctectecac ctggtettge ggetgtggece accgecggece aggggtgtgg agggegtget 120
gccggagacyg tcegecggge tetgcagtte cgecgggggt cgggcageta tggagecgeg 180
gcccacggeg ccectecteeg gegececggg actggcecggyg gteggggaga cgcecgtcage 240
cgectgegetyg gecgecageca gggtggaact geccggeacg getgtgcecct cggtgccgga 300
ggatgctgeg ccegegagec gggacggegg cggggtccege gatgagggece ccgeggegge 360
cggggacggg ctgggcagac ccttggggee caccccgage cagagecgtt tccaggtgga 420
cctggtttee gagaacgeeg ggcegggecge tgetgeggeg geggeggegg cggcggcage 480
ggcggcegget ggtgetgggg cgggggecaa gcagacccee geggacgggyg aagcecagegg 540
cgagagcgag ccggctaaag gcagcgagga agccaaggge cgettcecgeg tgaacttegt 600
ggacccaget gectectegt cggctgaaga cagectgtca gatgetgecyg gggtceggagt 660

cgacgggece aacgtgaget tccagaacgg cggggacacyg gtgctgageg agggcageag 720

cctgeactee ggeggeggeg geggcagtgyg gcaccaccag cactactatt atgataccca 780
caccaacace tactacctge gcaccttegyg ccacaacacce atggacgetg tgcccaggat 840
cgatcactac cggcacacag ccgcgcaget gggegagaag ctgetceegge ctagectgge 900
ggagctccac gacgagetgg aaaaggaace ttttgaggat ggetttgecaa atggggaaga 960

aagtactcca accagagatg ctgtggtcac gtatactgca gaaagtaaag gagtcgtgaa 1020
gtttggctgg atcaagggtg tattagtacg ttgtatgtta aacatttggg gtgtgatgcet 1080
tttcattaga ttgtcatgga ttgtgggtca agctggaata ggtctatcag tccttgtaat 1140
aatgatggcc actgttgtga caactatcac aggattgtct acttcagcaa tagcaactaa 1200
tggatttgta agaggaggag gagcatatta tttaatatct agaagtctag ggccagaatt 1260
tggtggtgca attggtctaa tcttcgectt tgccaacget gttgcagttg ctatgtatgt 1320
ggttggattt gcagaaaccg tggtggagtt gcttaaggaa cattccatac ttatgataga 1380
tgaaatcaat gatatccgaa ttattggagc cattacagtc gtgattcttt taggtatctc 1440
agtagctgga atggagtggg aagcaaaagc tcagattgtt cttttggtga tcctacttcet 1500
tgctattggt gatttcgtca taggaacatt tatcccactg gagagcaaga agccaaaagg 1560
gttttttggt tataaatctg aaatatttaa tgagaacttt gggcccgatt ttcgagagga 1620
agagactttc ttttctgtat ttgccatctt ttttecctget gcaactggta ttectggetgg 1680
agcaaatatc tcaggtgatc ttgcagatcc tcagtcagec atacccaaag gaacactcect 1740
agccatttta attactacat tggtttacgt aggaattgca gtatctgtag gttcttgtgt 1800
tgttcgagat gccactggaa acgttaatga cactatcgta acagagctaa caaactgtac 1860
ttctgcagee tgcaaattaa actttgattt ttcatcttgt gaaagcagtc cttgttccta 1920
tggcctaatg aacaacttcc aggtaatgag tatggtgtca ggatttacac cactaatttce 1980
tgcaggtata ttttcagcca ctctttectte agcattagca tccectagtga gtgctceccaa 2040
aatatttcag gctctatgta aggacaacat ctacccagct ttccagatgt ttgctaaagg 2100
ttatgggaaa aataatgaac ctcttcgtgg ctacatctta acattcttaa ttgcacttgg 2160
attcatctta attgctgaac tgaatgttat tgcaccaatt atctcaaact tcttccttge 2220
atcatatgca ttgatcaatt tttcagtatt ccatgcatca cttgcaaaat ctccaggatg 2280
gcgtectgea ttcaaatact acaacatgtg gatatcactt cttggagcaa ttetttgttg 2340
catagtaatg ttcgtcatta actggtgggc tgcattgcta acatatgtga tagtccttgg 2400

gctgtatatt tatgttacct acaaaaaacc agatgtgaat tggggatcct ctacacaagce 2460
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cctgacttac ctgaatgcac tgcagcattc aattcgtcett tctggagtgg aagaccacgt 2520
gaaaaacttt aggccacagt gtcttgttat gacaggtgct ccaaactcac gtccagettt 2580
acttcatctt gttcatgatt tcacaaaaaa tgttggtttg atgatctgtg gccatgtaca 2640
tatgggtcct cgaagacaag ccatgaaaga gatgtccatc gatcaagcca aatatcagcg 2700
atggcttatt aagaacaaaa tgaaggcatt ttatgctcca gtacatgcag atgacttgag 2760
agaaggtgca cagtatttga tgcaggctgc tggtcttggt cgtatgaagc caaacacact 2820
tgtccttgga tttaagaaag attggttgca agcagatatg agggatgtgg atatgtatat 2880
aaacttattt catgatgctt ttgacataca atatggagta gtggttattc gcctaaaaga 2940
aggtctggat atatctcatc ttcaaggaca agaagaatta ttgtcatcac aagagaaatc 3000
tcctggcacce aaggatgtgg tagtaagtgt ggaatatagt aaaaagtccg atttagatac 3060
ttccaaacca ctcagtgaaa aaccaattac acacaaagtt gaggaagagg atggcaagac 3120
tgcaactcaa ccactgttga aaaaagaatc caaaggccct attgtgcctt taaatgtage 3180
tgaccaaaag cttcttgaag ctagtacaca gtttcagaaa aaacaaggaa agaatactat 3240
tgatgtctgg tggctttttg atgatggagg tttgacctta ttgatacctt accttctgac 3300
gaccaagaaa aaatggaaag actgtaagat cagagtattc attggtggaa agataaacag 3360
aatagaccat gaccggagag cgatggctac tttgcttage aagttccgga tagacttttce 3420
tgatatcatg gttctaggag atatcaatac caaaccaaag aaagaaaata ttatagcttt 3480
tgaggaaatc attgagccat acagacttca tgaagatgat aaagagcaag atattgcaga 3540
taaaatgaaa gaagatgaac catggcgaat aacagataat gagcttgaac tttataagac 3600
caagacatac cggcagatca ggttaaatga gttattaaag gaacattcaa gcacagctaa 3660
tattattgtc atgagtctcc cagttgcacg aaaaggtgct gtgtctagtg ctctctacat 3720
ggcatggtta gaagctctat ctaaggacct accaccaatc ctcctagttce gtgggaatca 3780
tcagagtgtc cttaccttect attcataaat gttctataca gtggacagcc ctccagaatg 3840
gtacttcagt gcctagtgta gtaactgaaa tcttcaatga cacattaaca tcacaatggce 3900
gaatggtgac ttttctttca cgatttcatt aatttgaaag cacacaggaa agttgctcca 3960
ttgataacgt gtatggagac ttcggtttta gtcaattcca tatctcaatc ttaatggtga 4020
ttcttectetg ttgaactgaa gtttgtgaga gtagttttcce tttgctactt gaatagcaat 4080
aaaagcgtgt taactttttg attgatgaaa gaagtacaaa aagcctttag ccttgaggtg 4140
ccttctgaaa ttaaccaaat ttcatccata tatcctettt tataaactta tagaatgtca 4200
aaMWWWIMmw wmaamwIwwyw Wwawwwmwar wmwmwwmmam wwwaaaamaa aawraamact 4260
gcttgtectte ttccattgac catttagtgt tgagtactgt atgtgttttg ttaattctat 4320
aaaggtatct gttagatatt aaaggtgaga attagggcag gttaatcaaa aatggggaag 4380
gggaaatggt aa 4392
<210> SEQ ID NO 74

<211> LENGTH: 1212

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 74

Met Glu Pro Arg Pro Thr Ala Pro Ser Ser Gly Ala Pro Gly Leu Ala
1 5 10 15

Gly Val Gly Glu Thr Pro Ser Ala Ala Ala Leu Ala Ala Ala Arg Val
20 25 30
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Glu

Ala

Gly

65

Phe

Ala

Ala

Ala

Asp

145

Gly

Thr

Ser

Tyr

Asp

225

Pro

Asp

Val

Lys

Phe

305

Val

Ser

Tyr

Gly

Val

385

Leu

Val

Lys

Phe

Leu

Ser

Asp

Gln

Ala

Lys

Lys

130

Pro

Val

Val

Gly

Leu

210

His

Ser

Gly

Thr

Gly

290

Ile

Leu

Thr

Tyr

Leu

370

Gly

Met

Val

Ala

Val
450

Pro

35

Arg

Gly

Val

Ala

Gln

115

Gly

Ala

Gly

Leu

His

195

Arg

Tyr

Leu

Phe

Tyr

275

Val

Arg

Val

Ser

Leu

355

Ile

Phe

Ile

Ile

Gln

435

Ile

Gly

Asp

Leu

Asp

Ala

100

Thr

Ser

Ala

Val

Ser

180

His

Thr

Arg

Ala

Ala

260

Thr

Leu

Leu

Ile

Ala

340

Ile

Phe

Ala

Asp

Leu

420

Ile

Gly

Thr

Gly

Gly

Leu

85

Ala

Pro

Glu

Ser

Asp

165

Glu

Gln

Phe

His

Glu

245

Asn

Ala

Val

Ser

Met

325

Ile

Ser

Ala

Glu

Glu

405

Leu

Val

Thr

Ala

Gly

Arg

70

Val

Ala

Ala

Glu

Ser

150

Gly

Gly

His

Gly

Thr

230

Leu

Gly

Glu

Arg

Trp

310

Met

Ala

Arg

Phe

Thr

390

Ile

Gly

Leu

Phe

Val

Gly

Pro

Ser

Ala

Asp

Ala

135

Ser

Pro

Ser

Tyr

His

215

Ala

His

Glu

Ser

Cys

295

Ile

Ala

Thr

Ser

Ala

375

Val

Asn

Ile

Leu

Ile
455

Pro

40

Val

Leu

Glu

Ala

Gly

120

Lys

Ala

Asn

Ser

Tyr

200

Asn

Ala

Asp

Glu

Lys

280

Met

Val

Thr

Asn

Leu

360

Asn

Val

Asp

Ser

Val

440

Pro

Ser

Arg

Gly

Asn

Ala

105

Glu

Gly

Glu

Val

Leu
185

Tyr

Thr

Gln

Glu

Ser

265

Gly

Leu

Gly

Val

Gly

345

Gly

Ala

Glu

Ile

Val

425

Ile

Leu

Val

Asp

Pro

Ala

90

Ala

Ala

Arg

Asp

Ser

170

His

Asp

Met

Leu

Leu

250

Thr

Val

Asn

Gln

Val

330

Phe

Pro

Val

Leu

Arg

410

Ala

Leu

Glu

Pro

Glu

Thr

75

Gly

Ala

Ser

Phe

Ser

155

Phe

Ser

Thr

Asp

Gly

235

Glu

Pro

Val

Ile

Ala

315

Thr

Val

Glu

Ala

Leu

395

Ile

Gly

Leu

Ser

Glu

Gly

60

Pro

Arg

Gly

Gly

Arg

140

Leu

Gln

Gly

His

Ala

220

Glu

Lys

Thr

Lys

Trp

300

Gly

Thr

Arg

Phe

Val

380

Lys

Ile

Met

Leu

Lys
460

Asp

45

Pro

Ser

Ala

Ala

Glu

125

Val

Ser

Asn

Gly

Thr

205

Val

Lys

Glu

Arg

Phe

285

Gly

Ile

Ile

Gly

Gly

365

Ala

Glu

Gly

Glu

Ala

445

Lys

Ala

Ala

Gln

Ala

Gly

110

Ser

Asn

Asp

Gly

Gly

190

Asn

Pro

Leu

Pro

Asp

270

Gly

Val

Gly

Thr

Gly

350

Gly

Met

His

Ala

Trp

430

Ile

Pro

Ala

Ala

Ser

Ala

95

Ala

Glu

Phe

Ala

Gly

175

Gly

Thr

Arg

Leu

Phe

255

Ala

Trp

Met

Leu

Gly

335

Gly

Ala

Tyr

Ser

Ile

415

Glu

Gly

Lys

Pro

Ala

Arg

80

Ala

Gly

Pro

Val

Ala

160

Asp

Gly

Tyr

Ile

Arg

240

Glu

Val

Ile

Leu

Ser

320

Leu

Ala

Ile

Val

Ile

400

Thr

Ala

Asp

Gly
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Phe

465

Phe

Ala

Asp

Thr

Val

545

Thr

Cys

Met

Ser

Ile

625

Phe

Leu

Val

Ile

Arg

705

Ile

Leu

Lys

Lys
785

Arg

Leu

Lys

Glu
865

Pro

Phe

Arg

Ala

Pro

Thr

530

Arg

Asn

Glu

Ser

Ala

610

Phe

Ala

Thr

Ile

Asn

690

Pro

Leu

Thr

Pro

Ala

770

Asn

Pro

Met

Glu

Lys

850

Gly

Asn

Gly

Glu

Thr

Gln

515

Leu

Asp

Cys

Ser

Met

595

Thr

Gln

Lys

Phe

Ala

675

Phe

Ala

Cys

Tyr

Asp

755

Leu

Phe

Ala

Ile

Met

835

Met

Ala

Thr

Tyr

Glu

Gly

500

Ser

Val

Ala

Thr

Ser

580

Val

Leu

Ala

Gly

Leu

660

Pro

Ser

Phe

Cys

Val

740

Val

Gln

Arg

Leu

Cys

820

Ser

Lys

Gln

Leu

Lys

Glu

485

Ile

Ala

Tyr

Thr

Ser

565

Pro

Ser

Ser

Leu

Tyr

645

Ile

Ile

Val

Lys

Ile

725

Ile

Asn

His

Pro

Leu

805

Gly

Ile

Ala

Tyr

Val

Ser

470

Thr

Leu

Ile

Val

Gly

550

Ala

Cys

Gly

Ser

Cys

630

Gly

Ala

Ile

Phe

Tyr

710

Val

Val

Trp

Ser

Gln

790

His

His

Asp

Phe

Leu

870

Leu

Glu

Phe

Ala

Pro

Gly

535

Asn

Ala

Ser

Phe

Ala

615

Lys

Lys

Leu

Ser

His

695

Tyr

Met

Leu

Gly

Ile

775

Cys

Leu

Val

Gln

Tyr

855

Met

Gly

Ile

Phe

Gly

Lys

520

Ile

Val

Cys

Tyr

Thr

600

Leu

Asp

Asn

Gly

Asn

680

Ala

Asn

Phe

Gly

Ser

760

Arg

Leu

Val

His

Ala

840

Ala

Gln

Phe

Phe

Ser

Ala

505

Gly

Ala

Asn

Lys

Gly

585

Pro

Ala

Asn

Asn

Phe

665

Phe

Ser

Met

Val

Leu

745

Ser

Leu

Val

His

Met

825

Lys

Pro

Ala

Lys

Asn

Val

490

Asn

Thr

Val

Asp

Leu

570

Leu

Leu

Ser

Ile

Glu

650

Ile

Phe

Leu

Trp

Ile

730

Tyr

Thr

Ser

Met

Asp

810

Gly

Tyr

Val

Ala

Lys

Glu

475

Phe

Ile

Leu

Ser

Thr

555

Asn

Met

Ile

Leu

Tyr

635

Pro

Leu

Leu

Ala

Ile

715

Asn

Ile

Gln

Gly

Thr

795

Phe

Pro

Gln

His

Gly

875

Asp

Asn

Ala

Ser

Leu

Val

540

Ile

Phe

Asn

Ser

Val

620

Pro

Leu

Ile

Ala

Lys

700

Ser

Trp

Tyr

Ala

Val

780

Gly

Thr

Arg

Arg

Ala

860

Leu

Trp

Phe

Ile

Gly

Ala

525

Gly

Val

Asp

Asn

Ala

605

Ser

Ala

Arg

Ala

Ser

685

Ser

Leu

Trp

Val

Leu

765

Glu

Ala

Lys

Arg

Trp

845

Asp

Gly

Leu

Gly

Phe

Asp

510

Ile

Ser

Thr

Phe

Phe

590

Gly

Ala

Phe

Gly

Glu
670

Tyr

Pro

Leu

Ala

Thr

750

Thr

Asp

Pro

Asn

Gln

830

Leu

Asp

Arg

Gln

Pro

Phe

495

Leu

Leu

Cys

Glu

Ser

575

Gln

Ile

Pro

Gln

Tyr

655

Leu

Ala

Gly

Gly

Ala

735

Tyr

Tyr

His

Asn

Val

815

Ala

Ile

Leu

Met

Ala

Asp

480

Pro

Ala

Ile

Val

Leu

560

Ser

Val

Phe

Lys

Met

640

Ile

Asn

Leu

Trp

Ala

720

Leu

Lys

Leu

Val

Ser

800

Gly

Met

Lys

Arg

Lys

880

Asp
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885

Met Arg Asp Val Asp Met Tyr Ile

900

Ile Gln Tyr Gly Val Val Val Ile
915

920

Ser His Leu Gln Gly Gln Glu Glu

930

935

Pro Gly Thr Lys Asp Val Val Val
950

945

Asp Leu Asp Thr Ser Lys Pro Leu

965

Val Glu Glu Glu Asp Gly Lys Thr

Glu Ser Lys

980

Gly Pro Ile Val Pro

995

1000

Leu Glu Ala Ser Thr Gln Phe Gln

1010

1015

890

Asn Leu Phe
905

Arg Leu Lys

Leu Leu Ser

Ser Val Glu

955

Ser Glu Lys
970

Ala Thr Gln
985

Leu Asn Val

Lys Lys Gln

895

His Asp Ala Phe Asp
910

Glu Gly Leu Asp Ile

925

Ser Gln Glu Lys Ser

940

Tyr Ser Lys Lys Ser

960

Pro Ile Thr His Lys

975

Pro Leu Leu Lys Lys
990

Ala Asp Gln Lys Leu

1005

Gly Lys Asn Thr Ile

1020

Asp Val Trp Trp Leu Phe Asp Asp Gly Gly Leu Thr Leu Leu Ile Pro
1035

1025

1030

Tyr Leu Leu Thr Thr Lys Lys Lys

Phe Ile Gly

Ala Thr Leu Leu Ser

1045

1060

1075

Leu Gly Asp Ile Asn

1090

Glu Glu Ile Ile Glu

1105

Gly Lys Ile

Lys Phe Arg

1080

Thr Lys Pro

1095

1110

Asp Ile Ala Asp Lys Met Lys Glu

1125

Asn Glu Leu Glu Leu Tyr Lys Thr

1140

Asn Glu Leu Leu Lys Glu His Ser
1155

1160

1040

Trp Lys Asp Cys Lys Ile Arg Val

1050

1065

1055

Asn Arg Ile Asp His Asp Arg Arg Ala Met

1070

Ile Asp Phe Ser Asp Ile Met Val

1085

Lys Lys Glu Asn Ile Ile Ala Phe

1100

1115

Asp Glu Pro
1130

Lys Thr Tyr
1145

Ser Thr Ala

Ser Leu Pro Val Ala Arg Lys Gly Ala Val Ser

1170

Ala Trp Leu Glu Ala Leu Ser Lys Asp

1185

1175

1190

Pro Tyr Arg Leu His Glu Asp Asp Lys Glu Gln

1120

Trp Arg Ile Thr Asp

1135

Arg Gln Ile Arg Leu
1150

Asn Ile Ile Val Met

1165

Ser Ala Leu Tyr Met

1180

1195

Arg Gly Asn His Gln Ser Val Leu Thr Phe Tyr

1205

<210> SEQ ID NO 75
<211> LENGTH: 2778

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 75

gtcgacccac
agtgettgge
gatcgaggag
cacgcetceace

ctecttetet

gegteceggea
tccctgeagt
ttctacaacc
acgctetggt

gtgggecettt

agaagctgac
ttggctacaa
agacatgggt
cectetcagt

tcgttaaceyg

1210

gggtcgecte

cactggagtce
ccaccgctat

ggccatettt

ctttggeegy

Ser

atgctggecyg
atcaatgccce
dgggagagca
tectgttgggy

cggaattcaa

Leu Pro Pro Ile Leu Leu Val

1200

tgggaggage
cccagaaggt
tcectgeccac
gcatgattgg

tgctgatgat

60

120

180

240

300
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gaacctgetg gecttegtgt cecgccgtget catgggette tcgaaactgg gcaagtccett 360
tgagatgctg atcctgggec gcttcatcat cggtgtgtac tgeggcctga ccacaggcett 420
cgtgceccatg tatgtgggtg aagtgtcacc cacagccctt cgtggggecc tgggcaccct 480
gcaccagctg ggcatcgteg tceggcatcct catcgeccag gtgttcecggee tggactccat 540
catgggcaac aaggacctgt ggcccctget gctgagcatce atcttcatecce cggccctget 600
gcagtgcatc gtgctgeccct tctgccccga gagtccccge ttectgectca tcaaccgcaa 660
cgaggagaac cgggccaaga gtgtgctaaa gaagctgcge gggacagctg acgtgaccca 720
tgacctgcag gagatgaagg aagagagtcg gcagatgatg cgggagaaga aggtcaccat 780
cectggagetg ttecgetecee ccgectacceg ccageccatce ctecatcgetg tggtgetgea 840
gctgtcecag cagctgtcetg gcatcaacge tgtcttctat tactccacga gcatcttega 900
gaaggcgggg gtgcagcagce ctgtgtatge caccattgge tccggtatcg tcaacacggce 960

cttcactgtc gtgtcgetgt ttgtggtgga gcgagcagge cggcggaccce tgcacctcat 1020
aggcctecget ggcatggegg gttgtgccat actcatgacce atcgcgctag cactgctgga 1080
gcagctaccce tggatgtcct atctgagcat cgtggccatce tttggcetttg tggccttett 1140
tgaagtgggt cctggcccca tcccatggtt catcgtggect gaactcttca gccagggtcece 1200
acgtccaget geccattgceg ttgcaggctt cteccaactgg acctcaaatt tcattgtggg 1260
catgtgcttc cagtatgtgg agcaactgtg tggtccctac gtcttcatca tcttcactgt 1320
gcteectggtt ctgttettca tettcaccta cttcaaagtt cctgagacta aaggccggac 1380
cttcgatgag atcgectteceg getteccggca ggggggagece agccaaagtg acaagacacce 1440
cgaggagctg ttccatccee tgggggctga ttceccaagtg tgagtcgcecce cagatcacca 1500
gececeggectg ctcccagcag ccctaaggat ctctcaggag cacaggcagc tggatgagac 1560
ttccaaacct gacagatgtc agccgagccg ggcctgggge tectttcectec agecagcaat 1620
gatgtccaga agaatattca ggacttaacg gctccaggat tttaacaaaa gcaagactgt 1680
tgctcaaatc tattcagaca agcaacaggt tttataattt ttttattact gattttgtta 1740
tttttatatc agcctgagtc tcctgtgcce acatcccagg cttcaccctg aatggttceca 1800
tgcctgaggg tggagactaa gccctgtcga gacacttgece ttcecttcacce agctaatctg 1860
tagggctgga cctatgtcct aaggacacac taatcgaact atgaactaca aagcttctat 1920
cccaggaggt ggctatggece accegttcetg ctggectgga tectceeccact ctaggggtca 1980
ggctccatta ggatttgcce cttcccatcet cttectaccce aaccactcaa attaatcttt 2040
ctttacctga gaccagttgg gagcactgga gtgcagggag gagaggggaa gggccagtcet 2100
gggctgccgg gttctagtet cctttgcact gagggccaca ctattaccat gagaagaggg 2160
cctgtgggag cctgcaaact cactgctcaa gaagacatgg agactcctge cctgttgtgt 2220
atagatgcaa gatatttata tatatttttg gttgtcaata ttaaatacag acactaagtt 2280
atagtatatc tggacaagcc aacttgtaaa tacaccacct cactcctgtt acttacctaa 2340
acagatataa atggctggtt tttagaaaca tggttttgaa atgcttgtgg attgagggta 2400
ggaggtttgg atgggagtga gacagaagta agtggggttg caaccactgc aacggcttag 2460
acttcgactc aggatccagt cccttacacg tacctctcat cagtgteccte ttgctcaaaa 2520
atctgtttga tccctgttac ccagagaata tatacattct ttatcttgac attcaaggca 2580
tttctatcac atatttgata gttggtgttc aaaaaaacac tagttttgtg ccagccgtga 2640

tgctcaggct tgaaatgcat tattttgaat gtgaagtaaa tactgtacct ttattggaca 2700
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ggctcaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2760
aaaaaaaagg gcggccgce 2778
<210> SEQ ID NO 76

<211> LENGTH: 480

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 76

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

Asn Thr Gly Val Ile Asn Ala Pro Gln Lys Val Ile Glu Glu Phe Tyr
Asn Gln Thr Trp Val His Arg Tyr Gly Glu Ser Ile Leu Pro Thr Thr
35 40 45

Leu Thr Thr Leu Trp Ser Leu Ser Val Ala Ile Phe Ser Val Gly Gly
50 55 60

Met Ile Gly Ser Phe Ser Val Gly Leu Phe Val Asn Arg Phe Gly Arg
65 70 75 80

Arg Asn Ser Met Leu Met Met Asn Leu Leu Ala Phe Val Ser Ala Val
85 90 95

Leu Met Gly Phe Ser Lys Leu Gly Lys Ser Phe Glu Met Leu Ile Leu
100 105 110

Gly Arg Phe Ile Ile Gly Val Tyr Cys Gly Leu Thr Thr Gly Phe Val
115 120 125

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

Gly Thr Leu His Gln Leu Gly Ile Val Val Gly Ile Leu Ile Ala Gln
145 150 155 160

Val Phe Gly Leu Asp Ser Ile Met Gly Asn Lys Asp Leu Trp Pro Leu
165 170 175

Leu Leu Ser Ile Ile Phe Ile Pro Ala Leu Leu Gln Cys Ile Val Leu
180 185 190

Pro Phe Cys Pro Glu Ser Pro Arg Phe Leu Leu Ile Asn Arg Asn Glu
195 200 205

Glu Asn Arg Ala Lys Ser Val Leu Lys Lys Leu Arg Gly Thr Ala Asp
210 215 220

Val Thr His Asp Leu Gln Glu Met Lys Glu Glu Ser Arg Gln Met Met
225 230 235 240

Arg Glu Lys Lys Val Thr Ile Leu Glu Leu Phe Arg Ser Pro Ala Tyr
245 250 255

Arg Gln Pro Ile Leu Ile Ala Val Val Leu Gln Leu Ser Gln Gln Leu
260 265 270

Ser Gly Ile Asn Ala Val Phe Tyr Tyr Ser Thr Ser Ile Phe Glu Lys
275 280 285

Ala Gly Val Gln Gln Pro Val Tyr Ala Thr Ile Gly Ser Gly Ile Val
290 295 300

Asn Thr Ala Phe Thr Val Val Ser Leu Phe Val Val Glu Arg Ala Gly
305 310 315 320

Arg Arg Thr Leu His Leu Ile Gly Leu Ala Gly Met Ala Gly Cys Ala
325 330 335

Ile Leu Met Thr Ile Ala Leu Ala Leu Leu Glu Gln Leu Pro Trp Met
340 345 350

Ser Tyr Leu Ser Ile Val Ala Ile Phe Gly Phe Val Ala Phe Phe Glu
355 360 365
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288

Val Gly Pro
370

Gln Gly Pro
385

Thr Ser Asn

Cys Gly Pro

Phe Ile Phe

435

Asp Glu Ile
450

Lys Thr Pro
465

<210> SEQ I
<211> LENGT!
<212> TYPE:

Gly Pro Ile
Arg Pro Ala
390

Phe Ile Val
405

Tyr Val Phe
420

Thr Tyr Phe

Ala Ser Gly

Glu Glu Leu
470

D NO 77
H: 2473
DNA

Pro

375

Ala

Gly

Ile

Lys

Phe

455

Phe

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 77

gtcgacccac
cctgeageeg
ctgtgeggag
gaaaaagcca
cagggaccge
gtgattattt
cgagtacatt
ttacaactgt
aataagaaga
ggatctgaag
ccattacagt
gcagaaatga
tacagctgta
gtcectectt
ctagegetcea
gaaaaggaag
actgccagaa
atggaaggat
cctecagagte
gcgattectyg
atgtctcate
gtctaaattg
ggaatatatt
agtaaagaaa

ttttctaaat

gegtecgege

ccgeccacgg cacggcagec

tagtggattt

aaggggaaac tgcctatctg

tggacatcga

tatattectgg agacaaaatt
ttacgagtaa tgatctcaaa
cagatattgg cacatatcag
ttcatctggt agttettgtt
aaattggaag tgactttaag
atgagtggca aaaattgtct
cttcatctgt tatatctgta
cagtcagaaa cagagtgggc

caaataaagc tggactaatt

ttggtcttat

ttcatcacga tatcagggaa

gctacategyg

attccaagac tcagtataac
cgactectece acctgctaag
tgatgattece agcacagagce
tgtgctetee gtgttecttt

tgttactagc ctcaaaatac

tttaaaaatt

agtttaccat ctgaaaaagce

ttatcagtac ctaagtaaga

Trp

Ile

Met

Ile

Val

440

Arg

His

gaggcegedgygy

cgccagaagt

gtggetgata

catcttttge

cagtaatcat

tttgtttggt

Phe Ile Val
Ala Val Ala
395

Cys Phe Gln
410

Phe Thr Val
425

Pro Glu Thr

Gln Gly Gly

Pro Leu Gly
475

gagcctggga
accatggege
ttgagtatca
ccatgcaaat
tcaccagety
tatgatgact
tctggtgaty
tgcaaagtga
aagcctteag
ataaaatgtg
gactcacaga
aaaaatgcct
tctgatcagt
gcaggagcca
tgtecgtaaaa
gatgtgccac
tcatcectgy
caagtaccaa
gtagctgece
aaggatgggt
cctttttttyg
atcaaaaaat
tatatcaaaa
tggattttet

tgtagegett

Ala Glu Leu
380

Gly Phe Ser

Tyr Val Glu

Leu Leu Val

430

Lys Gly Arg
445

Ala Ser Gln
460

Ala Asp Ser

ccaggagcga
tcctgetgty
ctactcctga
ttacgcttag
ataatcagaa
actatccaga
catcaataaa
aaaaagctcce
gtgcgagatg
aaccaaaaga
aaatgcccac
cttctgagta
geetgttgeg
ttataggaac
agcgcagaga
ctccaaagag
ggtccatgte
gtgaagactt
ctaatctaag
ctatagtata
atatatgaaa
aagttaatca
tagttacagg
ttaagaggtt

tgaatatgaa

Phe Ser
Asn Trp
400

Gln Leu
415

Leu Phe

Thr Phe

Ser Asp

Gln Val
480

gageccegecta
cttegtgete
agagatgatt
tcccgaagac
ggtggatcaa
tctgaaagge
tgtaacgaat
tggtgttgca
ttacgttgat
aggttcactt
ttcatggtta
ctetgggaca
tctaaacgtt
tttgettget
agaaaaatat
ccgtacgtec
tccttecaac
tgaacgcact
tcgaatgggt
gagcctccat
acctattctyg
ggaactgtac
cactaaagtt
gattataaag

atcataggtg

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
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aagacatggg tgaacttact tgcataccaa gttgatactt gaataaccat ctgaaagtgg 1560
tacttgatca tttttaccat tatttttagg atgtgtattt catttattta tggcccacca 1620
gtcteccccca aattagtaca gaaatatcca tgacaaaatt acttacgtat gtttgtactt 1680
ggttttacag ctcctttgaa aactctgtgt ttggaatatc tctaaaaaca tagaaaacac 1740
tacagtggtt tagaaattac taattttact tctaagtcat tcataaacct tgtctatgaa 1800
atgacttctt aaatatttag ttgatagact gctacaggta atagggactt agcaagctct 1860
tttatatgect aaaggagcat ctatcagatt aagttagaac atttgctgtc agccacatat 1920
tgagatgaca ctaggtgcaa tagcagggat agattttgtt ggtgagtagt ctcatgcctt 1980
gagatctgtg gtggtcttca aaatggtggce cagccagatc aaggatgtag tatctcatag 2040
ttcccaggtg atatttttet tattagaaaa atattataac tcatttgttg tttgacactt 2100
atagattgaa atttcctaat ttattctaaa ttttaagtgg ttctttggtt ccagtgcttt 2160
atgttgttgt tgtttttgga tggtgttaca tattatatgt tctagaaaca tgtaatccta 2220
aatttaccct cttgaatata atccctggat gatatttttt atcataaatg cagaataatc 2280
aaatacattt taagcaagtt aagtgtcctc catcaattct gtattccaga cttgggagga 2340
tgtacagttg ctgttgtgtg atcaaacatg tctctgtgta gttccagcaa atcaagctga 2400
gctttgaaaa agtttgtctt agttttgtga aggtgattta ttcttaaaaa aaaaaaaaaa 2460
aaagggcggce cgc 2473
<210> SEQ ID NO 78

<211> LENGTH: 365

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 78

Met Ala Leu Leu Leu Cys Phe Val Leu Leu Cys Gly Val Val Asp Phe
1 5 10 15

Ala Arg Ser Leu Ser Ile Thr Thr Pro Glu Glu Met Ile Glu Lys Ala
20 25 30

Lys Gly Glu Thr Ala Tyr Leu Pro Cys Lys Phe Thr Leu Ser Pro Glu
35 40 45

Asp Gln Gly Pro Leu Asp Ile Glu Trp Leu Ile Ser Pro Ala Asp Asn
50 55 60

Gln Lys Val Asp Gln Val Ile Ile Leu Tyr Ser Gly Asp Lys Ile Tyr
65 70 75 80

Asp Asp Tyr Tyr Pro Asp Leu Lys Gly Arg Val His Phe Thr Ser Asn
85 90 95

Asp Leu Lys Ser Gly Asp Ala Ser Ile Asn Val Thr Asn Leu Gln Leu
100 105 110

Ser Asp Ile Gly Thr Tyr Gln Cys Lys Val Lys Lys Ala Pro Gly Val
115 120 125

Ala Asn Lys Lys Ile His Leu Val Val Leu Val Lys Pro Ser Gly Ala
130 135 140

Arg Cys Tyr Val Asp Gly Ser Glu Glu Ile Gly Ser Asp Phe Lys Ile
145 150 155 160

Lys Cys Glu Pro Lys Glu Gly Ser Leu Pro Leu Gln Tyr Glu Trp Gln
165 170 175

Lys Leu Ser Asp Ser Gln Lys Met Pro Thr Ser Trp Leu Ala Glu Met
180 185 190

Thr Ser Ser Val Ile Ser Val Lys Asn Ala Ser Ser Glu Tyr Ser Gly
195 200 205
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Thr Tyr Ser Cys Thr Val Arg Asn Arg Val Gly Ser Asp Gln Cys Leu
210 215 220
Leu Arg Leu Asn Val Val Pro Pro Ser Asn Lys Ala Gly Leu Ile Ala
225 230 235 240
Gly Ala Ile Ile Gly Thr Leu Leu Ala Leu Ala Leu Ile Gly Leu Ile
245 250 255
Ile Phe Cys Cys Arg Lys Lys Arg Arg Glu Glu Lys Tyr Glu Lys Glu
260 265 270
Val His His Asp Ile Arg Glu Asp Val Pro Pro Pro Lys Ser Arg Thr
275 280 285
Ser Thr Ala Arg Ser Tyr Ile Gly Ser Asn His Ser Ser Leu Gly Ser
290 295 300
Met Ser Pro Ser Asn Met Glu Gly Tyr Ser Lys Thr Gln Tyr Asn Gln
305 310 315 320
Val Pro Ser Glu Asp Phe Glu Arg Thr Pro Gln Ser Pro Thr Leu Pro
325 330 335
Pro Ala Lys Val Ala Ala Pro Asn Leu Ser Arg Met Gly Ala Ile Pro
340 345 350
Val Met Ile Pro Ala Gln Ser Lys Asp Gly Ser Ile Val
355 360 365
<210> SEQ ID NO 79
<211> LENGTH: 1588
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 79
gtcgacccac gcgtceccggca gcagcagcca ggtgtggcag tgacagggag gtgtgaatga 60
ggcaggatga actggacagg tttgtacacc ttgctcagtg gcgtgaaccg gcattctact 120
gccattggece gagtatggct ctcggtcatce ttcatcttca gaatcatggt getggtggtg 180
gctgcagaga gtgtgtgggg tgatgagaaa tcttecttca tctgcaacac actccagect 240
ggctgcaaca gcgtttgcta tgaccaattc ttccccatct cccatgtgcg getgtggtec 300
ctgcagctca tcctagttte caccccaget ctcctegtgg ccatgcacgt ggctcaccag 360
caacacatag agaagaaaat gctacggctt gagggccatg gggaccccct acacctggag 420
gaggtgaaga ggcacaaggt ccacatctca gggacactgt ggtggaccta tgtcatcagce 480
gtggtgttee ggetgttgtt tgaggcegte ttcatgtatg tcttttatct getctacccet 540
ggctatgcca tggtgcggct ggtcaagtge gacgtctacc cctgccccaa cacagtggac 600
tgcttegtgt cccgccccac cgagaaaacc gtcttcaccg tcttcatget agetgectcet 660
ggcatctgca tcatcctcaa tgtggccgag gtggtgtacc tcatcatccg ggectgtgec 720
cgccgagcce agcgecgcete caatccacct tcccgcaagg gectcgggett cggecaccgce 780
ctctcacctg aatacaagca gaatgagatc aacaagctgc tgagtgagca ggatggctcce 840
ctgaaagaca tactgcgccg cagccctgge accggggctg ggctggectga aaagagcgac 900
cgetgetegg cctgetgatg ccacatacca ggcaacctcc catcccaccce ccgaccctge 960
cctgggegag cccctectte tececctgecg gtgcacagge ctetgectge tggggattac 1020
tcgatcaaaa ccttecttec ctggctactt cccttectece cggggectte cttttgagga 1080
gectggagggg tggggagcta gaggccacct atgccagtgce tcaaggttac tgggagtgtg 1140
ggctgccctt gttgectgca cecctteecte ttcecectetec ctetetetgg gaccactggy 1200
tacaagagat gggatgctcc gacagcgtct ccaattatga aactaatctt aaccctgtge 1260
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tgtcagatac cctgtttctg gagtcacatc agtgaggagg gatgtgggta agaggagcag 1320
agggcagggg tgctgtggac atgtgggtgg agaagggagg gtggccagca ctagtaaagg 1380
aggaatagtg cttgctggcce acaaggaaaa ggaggaggtg tctggggtga gggagttagg 1440
gagagagaag caggcagata agttggagca ggggttggtc aaggccacct ctgcctctag 1500
tcecccaagge ctctectcetge ctgaaatgtt acacattaaa caggatttta cagtaaatga 1560
aaaaaaaaaa aaaaaaaagg gcggccgce 1588
<210> SEQ ID NO 80

<211> LENGTH: 283

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 80

Met Asn Trp Thr Gly Leu Tyr Thr Leu Leu Ser Gly Val Asn Arg His
1 5 10 15

Ser Thr Ala Ile Gly Arg Val Trp Leu Ser Val Ile Phe Ile Phe Arg
20 25 30

Ile Met Val Leu Val Val Ala Ala Glu Ser Val Trp Gly Asp Glu Lys

Ser Ser Phe Ile Cys Asn Thr Leu Gln Pro Gly Cys Asn Ser Val Cys
50 55 60

Tyr Asp Gln Phe Phe Pro Ile Ser His Val Arg Leu Trp Ser Leu Gln
65 70 75 80

Leu Ile Leu Val Ser Thr Pro Ala Leu Leu Val Ala Met His Val Ala
85 90 95

His Gln Gln His Ile Glu Lys Lys Met Leu Arg Leu Glu Gly His Gly
100 105 110

Asp Pro Leu His Leu Glu Glu Val Lys Arg His Lys Val His Ile Ser
115 120 125

Gly Thr Leu Trp Trp Thr Tyr Val Ile Ser Val Val Phe Arg Leu Leu
130 135 140

Phe Glu Ala Val Phe Met Tyr Val Phe Tyr Leu Leu Tyr Pro Gly Tyr
145 150 155 160

Ala Met Val Arg Leu Val Lys Cys Asp Val Tyr Pro Cys Pro Asn Thr
165 170 175

Val Asp Cys Phe Val Ser Arg Pro Thr Glu Lys Thr Val Phe Thr Val
180 185 190

Phe Met Leu Ala Ala Ser Gly Ile Cys Ile Ile Leu Asn Val Ala Glu
195 200 205

Val Val Tyr Leu Ile Ile Arg Ala Cys Ala Arg Arg Ala Gln Arg Arg
210 215 220

Ser Asn Pro Pro Ser Arg Lys Gly Ser Gly Phe Gly His Arg Leu Ser
225 230 235 240

Pro Glu Tyr Lys Gln Asn Glu Ile Asn Lys Leu Leu Ser Glu Gln Asp
245 250 255

Gly Ser Leu Lys Asp Ile Leu Arg Arg Ser Pro Gly Thr Gly Ala Gly
260 265 270

Leu Ala Glu Lys Ser Asp Arg Cys Ser Ala Cys
275 280

<210> SEQ ID NO 81

<211> LENGTH: 3337

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 81
gtecgacccac gegteeggag ccagctetee cgageccgta accttegecat cccaagaget 60
gcagtttcag ccgegacage aagaacggca gagccggega ccgeggegge ggeggeggeg 120

gaggcaggag cagcctggge gggtegecagg gtetecgegyg gegcaggaag gegagcagag 180

atatcctctg agagccaagc aaagaacatt aaggaaggaa ggaggaatga ggctggatac 240
ggtgcagtga aaaaggcact tccaagagtg gggcactcac tacgcacaga ctcgacggtg 300
ccatcagcat gagaacttac cgctacttct tgetgetett ttgggtggge cagccectacce 360
caactctctce aactccacta tcaaagagga ctagtggttt cccagcaaag aaaagggccce 420
tggagctctce tggaaacagc aaaaatgagc tgaaccgttc aaaaaggagc tggatgtgga 480
atcagttctt tctcctggag gaatacacag gatccgatta tcagtatgtg ggcaagttac 540
attcagacca ggatagagga gatggatcac ttaaatatat cctttcagga gatggagcag 600
gagatctctt cattattaat gaaaacacag gcgacataca ggccaccaag aggctggaca 660
gggaagaaaa acccgtttac atccttcgag ctcaagctat aaacagaagg acagggagac 720
ccgtggagcece cgagtctgaa ttcatcatca agatccatga catcaatgac aatgaaccaa 780
tattcaccaa ggaggtttac acagccactg tccctgaaat gtctgatgtc ggtacatttg 840
ttgtccaagt cactgcgacg gatgcagatg atccaacata tgggaacagt gctaaagttg 900
tctacagtat tctacaggga cagccctatt tttcagttga atcagaaaca ggtattatca 960

agacagcttt gctcaacatg gatcgagaaa acagggagca dgtaccaagtg gtgattcaag 1020
ccaaggatat gggcggccag atgggaggat tatctgggac caccaccgtg aacatcacac 1080
tgactgatgt caacgacaac cctccccgat tcccccagag tacataccag tttaaaactce 1140
ctgaatcttc tccaccgggg acaccaattg gcagaatcaa agccagcgac gctgatgtgg 1200
gagaaaatgc tgaaattgag tacagcatca cagacggtga ggggctggat atgtttgatg 1260
tcatcaccga ccaggaaacc caggaaggga ttataactgt caaaaagctc ttggactttg 1320
aaaagaagaa agtgtatacc cttaaagtgg aagcctccaa tccttatgtt gagccacgat 1380
ttctctactt ggggcctttc aaagattcag ccacggttag aattgtggtg gaggatgtag 1440
atgagccacc tgtcttcagce aaactggcct acatcttaca aataagagaa gatgctcaga 1500
taaacaccac aataggctcc gtcacagccce aagatccaga tgctgccagg aatcctgtca 1560
agtactctgt agatcgacac acagatatgg acagaatatt caacattgat tctggaaatg 1620
gttcgatttt tacatcgaaa cttcttgacc gagaaacact gctatggcac aacattacag 1680
tgatagcaac agagatcaat aatccaaagc aaagtagtcg agtacctcta tatattaaag 1740
ttctagatgt caatgacaac gccccagaat ttgctgagtt ctatgaaact tttgtctgtg 1800
aaaaagcaaa ggcagatcag ttgattcaga ccctgcatge tgttgacaag gatgaccctt 1860
atagtggaca ccaattttcg ttttceccttgg ccecctgaage agceccagtgge tcaaacttta 1920
ccattcaaga caacaaagac aacacggcgg gaatcttaac tcggaaaaat ggctataata 1980
gacacgagat gagcacctat ctcttgcectg tggtcatttc agacaacgac tacccagttce 2040
aaagcagcac tgggacagtg actgtccggg tctgtgcatg tgaccaccac gggaacatge 2100
aatcctgecca tgcggaggeg ctcatccace ccacgggact gagcacgggg gctectggttg 2160
ccatccttet gtgcategtyg atcctactag tgacagtggt getgtttgea gctctgagge 2220
ggcagcgaaa aaaagagcct ttgatcattt ccaaagagga catcagagat aacattgtca 2280

gttacaacga cgaaggtggt ggagaggagg acacccaggc ttttgatatc ggcaccctga 2340
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ggaatcctga agccatagag gacaacaaat tacgaaggga cattgtgccc gaagcccttt 2400
tcctacceceg acggactcca acagctcgeg acaacaccga tgtcagagat ttcattaacce 2460
aaaggttaaa ggaaaatgac acggacccca ctgccccgece atacgactecc ttggccactt 2520
acgcctatga aggcactggce tccgtggegg attccctgag ctegetggag tcagtgacca 2580
cggatgcaga tcaagactat gattacctta gtgactgggg acctcgattc aaaaagcttg 2640
cagatatgta tggaggagtg gacagtgaca aagactccta atctgttgcce tttttcattt 2700
tccaatacga cactgaaata tgtgaagtgg ctatttcttt atatttatcc actactccgt 2760
gaaggcttet ctgttctacce cgttccaaaa gccaatgget gcagtcegtg tggatccaat 2820
gttagagact tttttctagt acacttttat gagcttccaa ggggcaaatt tttatttttt 2880
agtgcatcca gttaaccaag tcagcccaac aggcaggtgc cggaggggag gacagggaac 2940
agtatttcca cttgttctca gggcagcgtg cccgcttecg ctgtcetggt gttttactac 3000
actccatgtc aggtcagcca actgccctaa ctgtacattt cacaggctaa tgggataaag 3060
gactgtgctt taaagataaa aatatcatca tagtaaaaga aatgagggca tatcggctca 3120
caaagagata aactacatag gggtgtttat ttgtgtcaca aagaatttaa aataacactt 3180
gcccatgcta tttgttctte aagaactttc tctgccatca actactattc aaaacctcaa 3240
atccacccat atgttaaaat tctcattact cttaaggaat agaagcaaat taaacggtaa 3300
catccaaaag caaaaaaaaa aaaaaaaggg cggccgce 3337
<210> SEQ ID NO 82

<211> LENGTH: 790

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 82

Met Arg Thr Tyr Arg Tyr Phe Leu Leu Leu Phe Trp Val Gly Gln Pro
1 5 10 15

Tyr Pro Thr Leu Ser Thr Pro Leu Ser Lys Arg Thr Ser Gly Phe Pro
20 25 30

Ala Lys Lys Arg Ala Leu Glu Leu Ser Gly Asn Ser Lys Asn Glu Leu
35 40 45

Asn Arg Ser Lys Arg Ser Trp Met Trp Asn Gln Phe Phe Leu Leu Glu
Glu Tyr Thr Gly Ser Asp Tyr Gln Tyr Val Gly Lys Leu His Ser Asp
65 70 75 80

Gln Asp Arg Gly Asp Gly Ser Leu Lys Tyr Ile Leu Ser Gly Asp Gly
85 90 95

Ala Gly Asp Leu Phe Ile Ile Asn Glu Asn Thr Gly Asp Ile Gln Ala
100 105 110

Thr Lys Arg Leu Asp Arg Glu Glu Lys Pro Val Tyr Ile Leu Arg Ala
115 120 125

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

Phe Ile Ile Lys Ile His Asp Ile Asn Asp Asn Glu Pro Ile Phe Thr
145 150 155 160

Lys Glu Val Tyr Thr Ala Thr Val Pro Glu Met Ser Asp Val Gly Thr
165 170 175

Phe Val Val Gln Val Thr Ala Thr Asp Ala Asp Asp Pro Thr Tyr Gly
180 185 190

Asn Ser Ala Lys Val Val Tyr Ser Ile Leu Gln Gly Gln Pro Tyr Phe
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Ser

Asp

225

Met

Thr

Tyr

Arg

Tyr

305

Asp

Phe

Tyr

Thr

Lys

385

Thr

Val

Ile

Glu

Asn

465

Val

Cys

Asp

Pro

545

Met

Val

Thr

Val

210

Arg

Gly

Leu

Gln

Ile

290

Ser

Gln

Glu

Val

Val

370

Leu

Ile

Lys

Asp

Thr

450

Pro

Asn

Glu

Lys

Glu

530

Thr

Ser

Gln

His

Gly
610

195

Glu

Glu

Gly

Thr

Phe

275

Lys

Ile

Glu

Lys

Glu

355

Arg

Ala

Gly

Tyr

Ser

435

Leu

Lys

Asp

Lys

Asp

515

Ala

Ala

Thr

Ser

Gly

595

Leu

Ser

Asn

Gln

Asp

260

Lys

Ala

Thr

Thr

Lys

340

Pro

Ile

Tyr

Ser

Ser

420

Gly

Leu

Gln

Asn

Ala

500

Asp

Ala

Gly

Tyr

Ser

580

Asn

Ser

Glu

Arg

Met

245

Val

Thr

Ser

Asp

Gln

325

Lys

Arg

Val

Ile

Val

405

Val

Asn

Trp

Ser

Ala

485

Pro

Ser

Ile

Leu

565

Thr

Met

Thr

Thr

Glu

230

Gly

Asn

Pro

Asp

Gly

310

Glu

Val

Phe

Val

Leu

390

Thr

Asp

Gly

His

Ser

470

Pro

Ala

Tyr

Gly

Leu

550

Leu

Gly

Gln

Gly

Gly

215

Gln

Gly

Asp

Glu

Ala

295

Glu

Gly

Tyr

Leu

Glu

375

Gln

Ala

Arg

Ser

Asn

455

Arg

Glu

Asp

Ser

Ser

535

Thr

Pro

Thr

Ser

Ala
615

200

Ile

Tyr

Leu

Asn

Ser

280

Asp

Gly

Ile

Thr

Tyr

360

Asp

Ile

Gln

His

Ile

440

Ile

Val

Phe

Gln

Gly

520

Asn

Arg

Val

Val

Cys

600

Leu

Ile

Gln

Ser

Pro

265

Ser

Val

Leu

Ile

Leu

345

Leu

Val

Arg

Asp

Thr

425

Phe

Thr

Pro

Ala

Leu

505

His

Phe

Lys

Val

Thr

585

His

Val

Lys

Val

Gly

250

Pro

Pro

Gly

Asp

Thr

330

Lys

Gly

Asp

Glu

Pro

410

Asp

Thr

Val

Leu

Glu

490

Ile

Gln

Thr

Asn

Ile

570

Val

Ala

Ala

Thr

Val

235

Thr

Arg

Pro

Glu

Met

315

Val

Val

Pro

Glu

Asp

395

Asp

Met

Ser

Ile

Tyr

475

Phe

Gln

Phe

Ile

Gly

555

Ser

Arg

Glu

Ile

Ala

220

Ile

Thr

Phe

Gly

Asn

300

Phe

Lys

Glu

Phe

Pro

380

Ala

Ala

Asp

Lys

Ala

460

Ile

Tyr

Thr

Ser

Gln

540

Tyr

Asp

Val

Ala

Leu
620

205

Leu

Gln

Thr

Pro

Thr

285

Ala

Asp

Lys

Ala

Lys

365

Pro

Gln

Ala

Arg

Leu

445

Thr

Lys

Glu

Leu

Phe

525

Asp

Asn

Asn

Cys

Leu

605

Leu

Leu

Ala

Val

Gln

270

Pro

Glu

Val

Leu

Ser

350

Asp

Val

Ile

Arg

Ile

430

Leu

Glu

Val

Thr

His

510

Ser

Asn

Arg

Asp

Ala

590

Ile

Cys

Asn

Lys

Asn

255

Ser

Ile

Ile

Ile

Leu

335

Asn

Ser

Phe

Asn

Asn

415

Phe

Asp

Ile

Leu

Phe

495

Ala

Leu

Lys

His

Tyr

575

Cys

His

Ile

Met

Asp

240

Ile

Thr

Gly

Glu

Thr

320

Asp

Pro

Ala

Ser

Thr

400

Pro

Asn

Arg

Asn

Asp

480

Val

Val

Ala

Asp

Glu

560

Pro

Pro

Val
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Ile Leu Leu Val Thr Val Val Leu Phe Ala Ala Leu Arg Arg Gln Arg
625 630 635 640
Lys Lys Glu Pro Leu Ile Ile Ser Lys Glu Asp Ile Arg Asp Asn Ile

645 650 655
Val Ser Tyr Asn Asp Glu Gly Gly Gly Glu Glu Asp Thr Gln Ala Phe

660 665 670
Asp Ile Gly Thr Leu Arg Asn Pro Glu Ala Ile Glu Asp Asn Lys Leu
675 680 685
Arg Arg Asp Ile Val Pro Glu Ala Leu Phe Leu Pro Arg Arg Thr Pro
690 695 700

Thr Ala Arg Asp Asn Thr Asp Val Arg Asp Phe Ile Asn Gln Arg Leu
705 710 715 720
Lys Glu Asn Asp Thr Asp Pro Thr Ala Pro Pro Tyr Asp Ser Leu Ala

725 730 735
Thr Tyr Ala Tyr Glu Gly Thr Gly Ser Val Ala Asp Ser Leu Ser Ser

740 745 750
Leu Glu Ser Val Thr Thr Asp Ala Asp Gln Asp Tyr Asp Tyr Leu Ser
755 760 765
Asp Trp Gly Pro Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly Val
770 775 780

Asp Ser Asp Lys Asp Ser
785 790
<210> SEQ ID NO 83
<211> LENGTH: 1070
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 83
gtcgacccac gcgteccgett tgggtgaccg gaaaactcca cctcaagttt tettttgtgg 60
ggctgcccee caagtgtcgt ttgttttact gtagggtctce ccgccecggceg cccccagtgt 120
tttctgaggg cggaaatggc caattcggge ctgcagttgc tgggcttctce catggcecctg 180
ctgggctggg tgggtctggt ggectgcacce gccatcccge agtggcagat gagctcectat 240
gcgggtgaca acatcatcac ggcccaggcec atgtacaagg ggctgtggat ggactgegtce 300
acgcagagca cggggatgat gagctgcaaa atgtacgact cggtgctcege cctgtccgeg 360
gecttgcagg ccactcgage cctaatggtg gtctecctgg tgetgggett cetggecatg 420
tttgtggcca cgatgggcat gaagtgcacg cgctgtgggg gagacgacaa agtgaagaag 480
gececegtatag ccatgggtgg aggcataatt ttcatcgtgg caggtcttgce cgecttggta 540
gettgctect ggtatggcca tcagattgtc acagactttt ataacccttt gatccctacc 600
aacattaagt atgagtttgg ccctgccatc tttattggct gggcagggtc tgccctagtce 660
atcctgggag gtgcactgct ctcectgttec tgtcctggga atgagagcaa ggctgggtac 720
cgtgcaccce gctcttacce taagtccaac tcttccaagg agtatgtgtg acctgggatce 780
tcecttgecce agectgacag gectatgggag tgtctagatg cctgaaaggg cctggggctg 840
agctcagcct gtgggcaggg tgccggacaa aggcctectg gtcactcetgt ccctgcactce 900
catgtatagt cctcttgggt tgggggtggg ggggtgecgt tggtgggaga gacaaaaaga 960
gggagagtgt gctttttgta cagtaataaa aaataagtat tgggaagcag gcaaaaaaaa 1020
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa gggcggccgce 1070

<210> SEQ I
<211> LENGT!

D NO 84
H: 211
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<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 84
Met Ala Asn Ser Gly Leu Gln Leu Leu Gly Phe Ser Met Ala Leu Leu
1 5 10 15
Gly Trp Val Gly Leu Val Ala Cys Thr Ala Ile Pro Gln Trp Gln Met
20 25 30
Ser Ser Tyr Ala Gly Asp Asn Ile Ile Thr Ala Gln Ala Met Tyr Lys
35 40 45
Gly Leu Trp Met Asp Cys Val Thr Gln Ser Thr Gly Met Met Ser Cys
50 55 60
Lys Met Tyr Asp Ser Val Leu Ala Leu Ser Ala Ala Leu Gln Ala Thr
65 70 75 80
Arg Ala Leu Met Val Val Ser Leu Val Leu Gly Phe Leu Ala Met Phe
85 90 95
Val Ala Thr Met Gly Met Lys Cys Thr Arg Cys Gly Gly Asp Asp Lys
100 105 110
Val Lys Lys Ala Arg Ile Ala Met Gly Gly Gly Ile Ile Phe Ile Val
115 120 125
Ala Gly Leu Ala Ala Leu Val Ala Cys Ser Trp Tyr Gly His Gln Ile
130 135 140
Val Thr Asp Phe Tyr Asn Pro Leu Ile Pro Thr Asn Ile Lys Tyr Glu
145 150 155 160
Phe Gly Pro Ala Ile Phe Ile Gly Trp Ala Gly Ser Ala Leu Val Ile
165 170 175
Leu Gly Gly Ala Leu Leu Ser Cys Ser Cys Pro Gly Asn Glu Ser Lys
180 185 190
Ala Gly Tyr Arg Ala Pro Arg Ser Tyr Pro Lys Ser Asn Ser Ser Lys
195 200 205
Glu Tyr Val
210
<210> SEQ ID NO 85
<211> LENGTH: 1733
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 85
gtcgacccac gcgtecgetg ggtcctgect tegacaccac cccaaggett cctaccttge 60
gtgectggag tctgecccag gggcccttgt cctgggecat ggcccagaag ggggtcectgg 120
ggcctgggea gctgggggct gtggecatte tgctctatct tggattactc cggtcaggga 180
caggagcgga aggggcagaa gctccctgeg gtgtggecce ccaagcacgce atcacaggtg 240
gcagcagtgce agtcgccggt cagtggccct ggcaggtcag catcacctat gaaggcgtcec 300
atgtgtgtgg tggctctctc gtgtctgage agtgggtgct gtcagcetget cactgcettcece 360
ccagcgagca ccacaaggaa gcctatgagg tcaagctggg ggcccaccag ctagactcect 420
actccgagga cgccaaggtc agcaccctga aggacatcat cccccaccec agctacctece 480
aggagggctc ccagggcgac attgcactcc tccaactcag cagacccatc accttctecce 540
gctacatceg geccatetge ctecctgcag ccaacgecte ctteccccaac ggectcecact 600
gecactgtcac tggctggggt catgtggcece cctcagtgag cctcecctgacg cccaagccac 660
tgcagcaact cgaggtgcct ctgatcagtc gtgagacgtg taactgcctg tacaacatcg 720
acgccaagcc tgaggagccg cactttgtcc aagaggacat ggtgtgtget ggctatgtgg 780
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aggggggcaa ggacgcctgce cagggtgact ctgggggccc actctcctge cctgtggagg 840
gtctctggta cctgacgggce attgtgagct ggggagatgc ctgtggggcc cgcaacaggc 900
ctggtgtgta cactctggcc tccagctatg cctcecctggat ccaaagcaag gtgacagaac 960
tccagecteg tgtggtgccce caaacccagg agtcccagcc cgacagcaac ctctgtggea 1020
gccacctgge cttcagectct geccccagecece agggettget gaggcecccatce cttttectge 1080
ctctgggect ggctectggge ctectcectecce catggctcag cgagcactga gctggcecta 1140
cttccaggat ggatgcatca cactcaagga caggagcctg gtceccttecct gatggecttt 1200
ggacccaggg cctgacttga gccactcectt ccecttcaggac tctgcegggag gcectggggecce 1260
catcttgatc tttgagccca ttcttctggg tgtgettttt gggaccatca ctgagagtca 1320
ggagttttac tgcctgtagc aatggccaga gcctctggece cctcacccac catggaccag 1380
cccattggece gagctectgg ggagctectg ggacccettgg ctatgaaaat gagccctgge 1440
tceccacctgt ttetggaaga ctgctceccgg cccgcectgec cagactgatg agcacatcte 1500
tectgecectet cecctgtgtte tgggctgggg ccacctttgt gcagettcega ggacaggaaa 1560
ggccccaate ttgcccactg geccgcetgage gecceccgage cctgactcect ggactccgga 1620
ggactgagcce cccaccggaa ctgggetgge gettggatct ggggtgggag taacagggca 1680
gaaatgatta aaatgtttga gcacaaaaaa aaaaaaaaaa aaagggcggc cgc 1733
<210> SEQ ID NO 86

<211> LENGTH: 343

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 86

Met Ala Gln Lys Gly Val Leu Gly Pro Gly Gln Leu Gly Ala Val Ala
1 5 10 15

Ile Leu Leu Tyr Leu Gly Leu Leu Arg Ser Gly Thr Gly Ala Glu Gly
20 25 30

Ala Glu Ala Pro Cys Gly Val Ala Pro Gln Ala Arg Ile Thr Gly Gly
35 40 45

Ser Ser Ala Val Ala Gly Gln Trp Pro Trp Gln Val Ser Ile Thr Tyr
50 55 60

Glu Gly Val His Val Cys Gly Gly Ser Leu Val Ser Glu Gln Trp Val
65 70 75 80

Leu Ser Ala Ala His Cys Phe Pro Ser Glu His His Lys Glu Ala Tyr
Glu Val Lys Leu Gly Ala His Gln Leu Asp Ser Tyr Ser Glu Asp Ala
100 105 110

Lys Val Ser Thr Leu Lys Asp Ile Ile Pro His Pro Ser Tyr Leu Gln
115 120 125

Glu Gly Ser Gln Gly Asp Ile Ala Leu Leu Gln Leu Ser Arg Pro Ile
130 135 140

Thr Phe Ser Arg Tyr Ile Arg Pro Ile Cys Leu Pro Ala Ala Asn Ala
145 150 155 160

Ser Phe Pro Asn Gly Leu His Cys Thr Val Thr Gly Trp Gly His Val
165 170 175

Ala Pro Ser Val Ser Leu Leu Thr Pro Lys Pro Leu Gln Gln Leu Glu
180 185 190

Val Pro Leu Ile Ser Arg Glu Thr Cys Asn Cys Leu Tyr Asn Ile Asp
195 200 205
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Ala Lys Pro Glu Glu Pro His Phe Val Gln Glu Asp Met Val Cys Ala
210 215 220

Gly Tyr Val Glu Gly Gly Lys Asp Ala Cys Gln Gly Asp Ser Gly Gly
225 230 235 240

Pro Leu Ser Cys Pro Val Glu Gly Leu Trp Tyr Leu Thr Gly Ile Val
245 250 255

Ser Trp Gly Asp Ala Cys Gly Ala Arg Asn Arg Pro Gly Val Tyr Thr
260 265 270

Leu Ala Ser Ser Tyr Ala Ser Trp Ile Gln Ser Lys Val Thr Glu Leu
275 280 285

Gln Pro Arg Val Val Pro Gln Thr Gln Glu Ser Gln Pro Asp Ser Asn
290 295 300

Leu Cys Gly Ser His Leu Ala Phe Ser Ser Ala Pro Ala Gln Gly Leu
305 310 315 320

Leu Arg Pro Ile Leu Phe Leu Pro Leu Gly Leu Ala Leu Gly Leu Leu
325 330 335

Ser Pro Trp Leu Ser Glu His
340

<210> SEQ ID NO 87

<211> LENGTH: 4188

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 3457, 3481, 3707, 3716, 3723, 3733, 3736, 3746, 3751,
3828, 3853, 3857, 3863, 3883, 3890, 4126

<223> OTHER INFORMATION: n = A,T,C or G

<400> SEQUENCE: 87

ggctccttac ccacccggag actttttttt gaaaggaaac tagggaggga gggagaggga 60
gagagggaga aaacgaaggdg gagctcgtcc atccattgaa gcacagttca ctatgatctt 120
actcacattc agcactggaa gacggttgga tttcgtgcat cattcggggg tgtttttett 180
gcaaaccttg ctttggattt tatgtgctac agtctgcgga acggagcagt atttcaatgt 240
ggaggtttgg ttacaaaagt acggctacct tccaccgact gaccccagaa tgtcagtget 300
gegetetgea gagaccatge agtctgecct agetgccatg cagcagttct atggcattaa 360
catgacagga aaagtggaca gaaacacaat tgactggatg aagaagcccc gatgeggtgt 420
acctgaccag acaagaggta gctccaaatt tcatattcgt cgaaagcgat atgcattgac 480
aggacagaaa tggcagcaca agcacatcac ttacagtata aagaacgtaa ctccaaaagt 540
aggagaccct gagactcgta aagctattceg ccgtgecttt gatgtgtgge agaatgtaac 600
tcctectgaca tttgaagaag ttccctacag tgaattagaa aatggcaaac gtgatgtgga 660
tataaccatt atttttgcat ctggtttcca tggggacagc tctccctttg atggagaggg 720
aggatttttg gcacatgcct acttccctgg accaggaatt ggaggagata cccattttga 780
ctcagatgag ccatggacac taggaaatcc taatcatgat ggaaatgact tatttcttgt 840
agcagtccat gaactgggac atgctctggg attggagcat tccaatgacc ccactgccat 900
catggctcca ttttaccagt acatggaaac agacaacttc aaactaccta atgatgattt 960
acagggcatc cagaagatat atggtccacc tgacaagatt cctccaccta caagacctcect 1020

accgacagtg cccccacacce gcectctattee tecggctgac ccaaggaaaa atgacaggcece 1080
aaaacctcct cggcctccaa ccggcagacce ctcctatccc ggagccaaac ccaacatctg 1140

tgatgggaac tttaacactc tagctattct tcgtcgtgag atgtttgttt tcaaggacca 1200



US 8,323,906 B2
309 310

-continued

gtggttttgg cgagtgagaa acaacagggt gatggatgga tacccaatgc aaattactta 1260
cttectggegg ggcttgecte ctagtatcga tgcagtttat gaaaatagcg acgggaattt 1320
tgtgttcttt aaaggtaaca aatattgggt gttcaaggat acaactcttc aacctggtta 1380
ccectcatgac ttgataaccce ttggaagtgg aattccccct catggtattg attcagecat 1440
ttggtgggag gacgtcggga aaacctattt cttcaaggga gacagatatt ggagatatag 1500
tgaagaaatg aaaacaatgg accctggcta tcccaagcca atcacagtct ggaaagggat 1560
ccectgaatet cctcagggag catttgtaca caaagaaaat ggctttacgt atttctacaa 1620
aggaaaggag tattggaaat tcaacaacca gatactcaag gtagaacctg gatatccaag 1680
atccatcctc aaggatttta tgggctgtga tggaccaaca gacagagtta aagaaggaca 1740
cagcccacca gatgatgtag acattgtcat caaactggac aacacagcca gcactgtgaa 1800
agccataget attgtcattc cctgcatctt ggecttatge ctecttgtat tggtttacac 1860
tgtgttccag ttcaagagga aaggaacacc ccgccacata ctgtactgta aacgctctat 1920
gcaagagtgg gtgtgatgta gggttttttc ttctttecttt cttttgcagg agtttgtggt 1980
aacttgagat tcaagacaag agctgttatg ctgtttccta gctaggagca ggcttgtgge 2040
agcctgattc ggggctgacc tttcaaacca gagggttgct ggtcctgcac atgagtggaa 2100
atacactcat ggggaagctt ccatgatgca cagtatctgc tgttcttcag tcctttgtcet 2160
ttctttgtca ttcagttcta ggcctttcecct ctgcacgctce aatgceccagt aaaatttcag 2220
gattaactaa agaagaggag aaaaagaaga aaagattctt tcttaaaagt ttctaatgtt 2280
attttectte tgaagtctga gcccatttcet ggggggagaa aaaaaaagca aatcagaaaa 2340
cccacggttt ttettttttt ctttttttet ttttttettt tttggcttta aaacaaaggg 2400
aaaaaagagt ttaaacaaaa aacccacaat tgaacttcca ggaaagtgtg aagacccaaa 2460
acagctttgt ctccaaagaa gatagctctce tgactgcttt ggatagtctce ctacgcacca 2520
ttttgtcagg tgggagattt ggaatacaca tgcaggacgt tagactgttg ggacagccat 2580
tttccaacaa ccaaggggcc aaaatatctg caatatagta acagccttaa taatacatcc 2640
atttttegtt ttatacagct gttctcagct atgtcctcag tgtttcatcg catttatatt 2700
catagctatt ttcaaacacg accttttaat tgtttttgaa gtatttctaa accccttcett 2760
tccaccttac teccteccatca ttgtgataat cttcecccaagt tgtattagge cattgcccca 2820
ggccttecat gggtcectgtca ggaatattcg ttacaaagca gagcaagaag gcagtatgte 2880
tctgaagtgg attacagtgg cagttatttt acaaggattt gtgacactag ttacataccc 2940
gtgttaccct ttgagaacta tcagaccagc tytcagagtc ttaggattgt cgstcttgeg 3000
atctgataaa ttatagaact gggcaatggt aaaaacagtc acaagttcaa gaagttcagg 3060
tttttaaaac agatatccta taatgtcata taatttttaa atgatttaca agactacata 3120
aatgtgttta taacaaacag aaatgatgtt acttgccaaa atttttctgg caaataaaaa 3180
aggtatttta ttaagattct cataaatctg aaattttatt tgaaaaaact gataatagcc 3240
taagtcttct tttctttttt ttaggcatac tgaatttctg ttttaaaatc cattgcatga 3300
aaattcaatt tgccttggta tatgcagtta gcattgccat tttaaaaatg aattaaaacg 3360
gtgactctga agttgcatga atatcctcca gtgcattacc tattgcatgt ccaccatagt 3420
tctcaaaggg ttagtgtgge ttcectggcatt tagccgnceca tttgatcact gacagagcca 3480
ngagaccacc aaagcatttc attgttgagt gtaatttgtc ctaacagcag tattgtcatt 3540

ttcatgtgac ctgcagagca ggtttgtatc aatatttttt tcctagagaa aagtcagcaa 3600
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ctgacagacc tctttattga tttttaggag ctgcttcttg cagtgaaagg ctttacagcc 3660
actgggctgt gaacttatta gagatggtca gaatgaatgc accccantga gtcagnamca 3720
ttnggctttg tgntgnaaag cccagncttt ngaggggatt agcecttttgg aaaacaaatg 3780
aaccagcctt gcccttgaaa cttgaattaa ttgatcctat tgactgtnca ttaacaacaa 3840
cttaaacatt gtncttnctg tgnaaaattt tccttgaaga gtncctgttn ctatgtcecttt 3900
gccctttgac ctttaacttg caaactggca caaactgaag gaaatctggt gttgcttctce 3960
cattggatta gttgttctct aaaacctagt aagcatgagc tgtttcctta gagtggagag 4020
agtggtgatg gcagatctgc agatggacac tttgectcttt acatgcacac tctgaaaatg 4080
ccctataggt agaagtgaat tttaatttca ttttaatata atttcnaagt ctaaattcat 4140
cattttagta caaattacaa aaactatagg aaaaaaaaaa aaaaaaaa 4188
<210> SEQ ID NO 88

<211> LENGTH: 607

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 88

Met Ile Leu Leu Thr Phe Ser Thr Gly Arg Arg Leu Asp Phe Val His
1 5 10 15

His Ser Gly Val Phe Phe Leu Gln Thr Leu Leu Trp Ile Leu Cys Ala
20 25 30

Thr Val Cys Gly Thr Glu Gln Tyr Phe Asn Val Glu Val Trp Leu Gln
35 40 45

Lys Tyr Gly Tyr Leu Pro Pro Thr Asp Pro Arg Met Ser Val Leu Arg
50 55 60

Ser Ala Glu Thr Met Gln Ser Ala Leu Ala Ala Met Gln Gln Phe Tyr
65 70 75 80

Gly Ile Asn Met Thr Gly Lys Val Asp Arg Asn Thr Ile Asp Trp Met
85 90 95

Lys Lys Pro Arg Cys Gly Val Pro Asp Gln Thr Arg Gly Ser Ser Lys
100 105 110

Phe His Ile Arg Arg Lys Arg Tyr Ala Leu Thr Gly Gln Lys Trp Gln
115 120 125

His Lys His Ile Thr Tyr Ser Ile Lys Asn Val Thr Pro Lys Val Gly
130 135 140

Asp Pro Glu Thr Arg Lys Ala Ile Arg Arg Ala Phe Asp Val Trp Gln
145 150 155 160

Asn Val Thr Pro Leu Thr Phe Glu Glu Val Pro Tyr Ser Glu Leu Glu
165 170 175

Asn Gly Lys Arg Asp Val Asp Ile Thr Ile Ile Phe Ala Ser Gly Phe
180 185 190

His Gly Asp Ser Ser Pro Phe Asp Gly Glu Gly Gly Phe Leu Ala His
195 200 205

Ala Tyr Phe Pro Gly Pro Gly Ile Gly Gly Asp Thr His Phe Asp Ser
210 215 220

Asp Glu Pro Trp Thr Leu Gly Asn Pro Asn His Asp Gly Asn Asp Leu
225 230 235 240

Phe Leu Val Ala Val His Glu Leu Gly His Ala Leu Gly Leu Glu His
245 250 255

Ser Asn Asp Pro Thr Ala Ile Met Ala Pro Phe Tyr Gln Tyr Met Glu
260 265 270

Thr Asp Asn Phe Lys Leu Pro Asn Asp Asp Leu Gln Gly Ile Gln Lys
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314

275

Ile Tyr Gly
290

Thr Val Pro
305

Asp Arg Pro
Gly Ala Lys
Leu Arg Arg

355

Arg Asn Asn
370

Trp Arg Gly
385

Gly Asn Phe
Thr Thr Leu
Gly Ile Pro

435

Gly Lys Thr
450

Glu Met Lys
465

Lys Gly Ile
Gly Phe Thr
Gln Ile Leu

515

Phe Met Gly
530

Pro Pro Asp
545

Thr Val Lys

Leu Leu Val

Pro Arg His
595

<210> SEQ I
<211> LENGT!
<212> TYPE:

280

Pro Pro Asp Lys Ile

295

Pro His Arg Ser Ile
310

Lys Pro Pro Arg Pro

325

Pro Asn Ile Cys Asp

340

Glu Met Phe Val Phe

360

Arg Val Met Asp Gly

375

Leu Pro Pro Ser Ile
390

Val Phe Phe Lys Gly

405

Gln Pro Gly Tyr Pro

420

Pro His Gly Ile Asp

440

Tyr Phe Phe Lys Gly

455

Thr Met Asp Pro Gly
470

Pro Glu Ser Pro Gln

485

Tyr Phe Tyr Lys Gly

500

Lys Val Glu Pro Gly

520

Cys Asp Gly Pro Thr

535

Asp Val Asp Ile Val
550

Ala Ile Ala Ile Val

565

Leu Val Tyr Thr Val

580

Ile Leu Tyr Cys Lys

D NO 89
H: 3438
DNA

600

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 89

atceceeggge
cecegecgggg
cggegecccece
ggacggcatce

cctggacecec

ccgagetcga
ctcegggege
cagceeggec
atgctgtctg

ctgacggett

attccaggtyg
tatggetttyg
cggggcecac
ccgactgete

acctggaccet

Pro Pro Pro
Pro Pro Ala
315

Pro Thr Gly
330

Gly Asn Phe
345

Lys Asp Gln

Tyr Pro Met

Asp Ala Val

395

Asn Lys Tyr
410

His Asp Leu
425

Ser Ala Ile

Asp Arg Tyr

Tyr Pro Lys

475

Gly Ala Phe
490

Lys Glu Tyr
505

Tyr Pro Arg

Asp Arg Val

Ile Lys Leu

555

Ile Pro Cys
570

Phe Gln Phe
585

Arg Ser Met

cceccagtage
cgeegegetyg
cgectgeceg
tgagctcggg

cagcatgaac

Thr

300

Asp

Arg

Asn

Trp

Gln

380

Tyr

Trp

Ile

Trp

Trp

460

Pro

Val

Trp

Ser

Lys

540

Asp

Ile

Lys

Gln

285

Arg

Pro

Pro

Thr

Phe

365

Ile

Glu

Val

Thr

Trp

445

Arg

Ile

His

Lys

Ile

525

Glu

Asn

Leu

Arg

Glu
605

Pro

Arg

Ser

Leu

350

Trp

Thr

Asn

Phe

Leu

430

Glu

Tyr

Thr

Lys

Phe

510

Leu

Gly

Thr

Ala

Lys

590

Trp

ccgaccgecy

tgegettece

gcecccctgec

ctgteegeeyg

aacctcacag

Leu Pro
Lys Asn
320

Tyr Pro
335

Ala Ile

Arg Val

Tyr Phe

Ser Asp
400

Lys Asp
415

Gly Ser

Asp Val

Ser Glu

Val Trp
480

Glu Asn
495

Asn Asn

Lys Asp

His Ser

Ala Ser
560

Leu Cys
575

Gly Thr

Val

agatgcccag
dgagggcecgg
actgccagga
ttcecggggga

agcttcagece

60

120

180

240

300
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tggcctctte caccacctge gecttettgga ggagetgegt ctectctggga accatctcete 360
acacatccca ggacaagcat tctcectggtct ctacagectg aaaatcctga tgctgcagaa 420
caatcagctg ggaggaatcc ccgcagaggce gctgtgggag ctgccgagec tgcagtceget 480
gcgectagat gccaacctca tctceecctggt ccecggagagg agetttgagg ggctgtecte 540
cctecgecac ctetggetgg acgacaatge actcacggag atccctgtca gggccctcaa 600
caacctcecet gecctgecagg ccatgaccet ggccctcaac cgcatcagec acatccccga 660
ctacgcgttce cagaatctca ccagccttgt ggtgctgcat ttgcataaca accgcatcca 720
gcatctgggg acccacagct tcgaggggct gcacaatctg gagacactag acctgaatta 780
taacaagctg caggagttece ctgtggecat cecggaccctg ggcagactgce aggaactggg 840
gttccataac aacaacatca aggccatccce agaaaaggcece ttcatgggga accctetget 900
acagacgata cacttttatg ataacccaat ccagtttgtg ggaagatcgg cattccagta 960

cctgectaaa ctccacacac tatctctgaa tggtgccatg gacatccagg agtttccaga 1020
tctcaaaggce accaccagcc tggagatcct gaccctgacc cgcgcaggca tccggcetget 1080
cccatcgggg atgtgccaac agctgcccag gctccgagte ctggaactgt ctcacaatca 1140
aattgaggag ctgcccagcc tgcacaggtg tcagaaattg gaggaaatcg gcctccaaca 1200
caaccgcatc tgggaaattg gagctgacac cttcagccag ctgagctccce tgcaagccect 1260
ggatcttage tggaacgcca tccggtccat ccaccctgag gcecttctecca cectgeacte 1320
cctggtcaag ctggacctga cagacaacca gctgaccaca ctgcccctgg ctggacttgg 1380
gggcttgatg catctgaagc tcaaagggaa ccttgctctc tcccaggect tctccaagga 1440
cagtttccca aaactgagga tcctggaggt geccttatgece taccagtgct gtcecctatgg 1500
gatgtgtgcc agcttcttca aggcctectgg gcagtgggag gctgaagacce ttcaccttga 1560
tgatgaggag tcttcaaaaa ggcccctggg cctecttgece agacaagcag agaaccacta 1620
tgaccaggac ctggatgagc tccagctgga gatggaggac tcaaagccac accccagtgt 1680
ccagtgtagc cctactccag gccccttcaa gccctgtgag tacctetttg aaagctgggyg 1740
catccgectg geegtgtggg ccatcecgtgtt gctcetcecegtg ctectgcaatg gactggtget 1800
gctgaccgtg ttegetggeg ggectgecce cctgecceceg gtcaagtttg tggtaggtge 1860
gattgcaggc gccaacacct tgactggcat ttcctgtgge cttctagect cagtcgatge 1920
cctgaccttt ggtcagttet ctgagtacgg ageccgetgg gagacggggce taggctgecyg 1980
ggccactgge ttcctggcag tacttgggte ggaggcatcg gtgctgetge tcactctgge 2040
cgcagtgcag tgcagcgtet cecgtctectg tgtccgggec tatgggaagt cccccteect 2100
gggcagcgtt cgagcagggg tcctaggectg cctggcactg gcagggetgg ccecgecgcact 2160
gcecectggee tcagtgggag aatacgggge ctccccactc tgcctgecct acgcgccacce 2220
tgagggtcag ccagcagccce tgggcttcac cgtggcccetg gtgatgatga actccttetg 2280
tttcctggte gtggeccggtg cctacatcaa actgtactgt gacctgccge ggggcgactt 2340
tgaggccgtg tgggactgcg ccatggtgag gcacgtggcce tggctcatct tcgcagacgg 2400
gctectctac tgteccecegtgg ccttectcag cttegectee atgetgggece tcettecectgt 2460
cacgccegag gccgtcaagt ctgtcectget ggtggtgetg cccctgectg cctgectcaa 2520
cccactgetg tacctgcetet tcaacceccca ctteecgggat gaccttegge ggetteggece 2580
ccgegecaggg gactcaggge ccctagecta tgetgeggec ggggagetgg agaagagctce 2640

ctgtgattct acccaggccce tggtagectt ctctgatgtg gatctcattce tggaagcttce 2700
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tgaagctggg cggcccectg ggctggagac ctatggctte ccctcagtga ccctcatcte 2760
ctgtcagcag ccaggggccc ccaggctgga gggcagccat tgtgtagage cagaggggaa 2820
ccactttggg aacccccaac cctccatgga tggagaactg ctgctgaggg cagagggatce 2880
tacgccagca ggtggaggcect tgtcaggggg tggcggcettt cagccctcectg gettggectt 2940
tgcttcacac gtgctcgagce aaaagttgat ttctgaagaa gatttgaacg gtgaacaaaa 3000
gctaatctec gaggaagact tgaacggtga acaaaaatta atctcagaag aagacttgaa 3060
cggatcatag atctctaatt ccggttattt tccaccatat tgccgtettt tggcaatgtg 3120
agggcccegga aacctggecece tgtettettg acgagcattce ctaggggtcet tteccctcete 3180
gccaaaggaa tgcaaggtct gttgaatgtc gtgaaggaag cagttcctct ggaagcttcet 3240
tgaagacaaa caacgtctgt agcgaccctt tgcaggcagc ggaaccccec acctggcgac 3300
aggtgcctct gcggccaaaa gccacgtgta taagatacac ctgcaaaggce ggcacaaccce 3360
cagtgccacg ttgtgagttg gatagttgtg gaaagagtca aatggctctc ctcaagcgta 3420
ttcaacaagg ggctgaag 3438
<210> SEQ ID NO 90

<211> LENGTH: 1005

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 90

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

Cys Ala Ser Arg Arg Ala Gly Gly Ala Pro Gln Pro Gly Pro Gly Pro
20 25 30

Thr Ala Cys Pro Ala Pro Cys His Cys Gln Glu Asp Gly Ile Met Leu
35 40 45

Ser Ala Asp Cys Ser Glu Leu Gly Leu Ser Ala Val Pro Gly Asp Leu
50 55 60

Asp Pro Leu Thr Ala Tyr Leu Asp Leu Ser Met Asn Asn Leu Thr Glu
65 70 75 80

Leu Gln Pro Gly Leu Phe His His Leu Arg Phe Leu Glu Glu Leu Arg
85 90 95

Leu Ser Gly Asn His Leu Ser His Ile Pro Gly Gln Ala Phe Ser Gly
100 105 110

Leu Tyr Ser Leu Lys Ile Leu Met Leu Gln Asn Asn Gln Leu Gly Gly
115 120 125

Ile Pro Ala Glu Ala Leu Trp Glu Leu Pro Ser Leu Gln Ser Leu Arg
130 135 140

Leu Asp Ala Asn Leu Ile Ser Leu Val Pro Glu Arg Ser Phe Glu Gly
145 150 155 160

Leu Ser Ser Leu Arg His Leu Trp Leu Asp Asp Asn Ala Leu Thr Glu
165 170 175

Ile Pro Val Arg Ala Leu Asn Asn Leu Pro Ala Leu Gln Ala Met Thr
180 185 190

Leu Ala Leu Asn Arg Ile Ser His Ile Pro Asp Tyr Ala Phe Gln Asn
195 200 205

Leu Thr Ser Leu Val Val Leu His Leu His Asn Asn Arg Ile Gln His
210 215 220

Leu Gly Thr His Ser Phe Glu Gly Leu His Asn Leu Glu Thr Leu Asp
225 230 235 240

Leu Asn Tyr Asn Lys Leu Gln Glu Phe Pro Val Ala Ile Arg Thr Leu
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320

Gly

Pro

Tyr

Pro

305

Phe

Arg

Arg

Ser

Arg

385

Gln

Ala

Gln

Lys

Phe

465

Pro

Ala

Gly

Glu

Cys

545

Ser

Leu

Pro

Thr

Thr

625

Gly

Val

Arg

Glu

Asp

290

Lys

Pro

Ala

Leu

Leu

370

Ile

Ala

Phe

Leu

Leu

450

Pro

Tyr

Glu

Leu

Leu

530

Ser

Trp

Cys

Leu

Leu

610

Phe

Cys

Leu

Leu

Lys

275

Leu

Asp

Gly

Arg

355

His

Trp

Leu

Ser

Thr

435

Lys

Lys

Gly

Asp

Leu

515

Gln

Pro

Gly

Asn

Pro

595

Thr

Gly

Arg

Leu

Gln

260

Ala

Pro

His

Leu

Ile

340

Val

Arg

Glu

Asp

Thr

420

Thr

Gly

Leu

Met

Leu

500

Ala

Leu

Thr

Ile

Gly

580

Pro

Gly

Gln

Ala

Leu
660

245

Glu

Phe

Ile

Thr

Lys

325

Arg

Leu

Cys

Ile

Leu

405

Leu

Leu

Asn

Arg

Cys

485

His

Arg

Glu

Pro

Arg

565

Leu

Val

Ile

Phe

Thr

645

Thr

Leu

Met

Gln

Leu

310

Gly

Leu

Glu

Gln

Gly

390

Ser

His

Pro

Leu

Ile

470

Ala

Leu

Gln

Met

Gly

550

Leu

Val

Lys

Ser

Ser

630

Gly

Leu

Gly

Gly

Phe

295

Ser

Thr

Leu

Leu

Lys

375

Ala

Trp

Ser

Leu

Ala

455

Leu

Ser

Asp

Ala

Glu

535

Pro

Ala

Leu

Phe

Cys

615

Glu

Phe

Ala

Phe

Asn

280

Val

Leu

Thr

Pro

Ser

360

Leu

Asp

Asn

Leu

Ala

440

Leu

Glu

Phe

Asp

Glu

520

Asp

Phe

Val

Leu

Val

600

Gly

Tyr

Leu

Ala

His

265

Pro

Gly

Asn

Ser

Ser

345

His

Glu

Thr

Ala

Val

425

Gly

Ser

Val

Phe

Glu

505

Asn

Ser

Lys

Trp

Thr

585

Val

Leu

Gly

Ala

Val
665

250

Asn

Leu

Arg

Gly

Leu

330

Gly

Asn

Glu

Phe

Ile

410

Lys

Leu

Gln

Pro

Lys

490

Glu

His

Lys

Pro

Ala

570

Val

Gly

Leu

Ala

Val

650

Gln

Asn

Leu

Ser

Ala

315

Glu

Met

Gln

Ile

Ser

395

Arg

Leu

Gly

Ala

Tyr

475

Ala

Ser

Tyr

Pro

Cys

555

Ile

Phe

Ala

Ala

Arg

635

Leu

Cys

Asn

Gln

Ala

300

Met

Ile

Cys

Ile

Gly

380

Gln

Ser

Asp

Gly

Phe

460

Ala

Ser

Ser

Asp

His

540

Glu

Val

Ala

Ile

Ser

620

Trp

Gly

Ser

Ile

Thr

285

Phe

Asp

Leu

Gln

Glu

365

Leu

Leu

Ile

Leu

Leu

445

Ser

Tyr

Gly

Lys

Gln

525

Pro

Tyr

Leu

Gly

Ala

605

Val

Glu

Ser

Val

Lys

270

Ile

Gln

Ile

Thr

Gln

350

Glu

Gln

Ser

His

Thr

430

Met

Lys

Gln

Gln

Arg

510

Asp

Ser

Leu

Leu

Gly

590

Gly

Asp

Thr

Glu

Ser
670

255

Ala

His

Tyr

Gln

Leu

335

Leu

Leu

His

Ser

Pro

415

Asp

His

Asp

Cys

Trp

495

Pro

Leu

Val

Phe

Ser

575

Pro

Ala

Ala

Gly

Ala

655

Val

Ile

Phe

Leu

Glu

320

Thr

Pro

Pro

Asn

Leu

400

Glu

Asn

Leu

Ser

Cys

480

Glu

Leu

Asp

Gln

Glu

560

Val

Ala

Asn

Leu

Leu

640

Ser

Ser
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Cys Val Arg Ala Tyr Gly Lys Ser Pro Ser Leu Gly Ser Val Arg Ala
675 680 685

Gly Val Leu Gly Cys Leu Ala Leu Ala Gly Leu Ala Ala Ala Leu Pro
690 695 700

Leu Ala Ser Val Gly Glu Tyr Gly Ala Ser Pro Leu Cys Leu Pro Tyr
705 710 715 720

Ala Pro Pro Glu Gly Gln Pro Ala Ala Leu Gly Phe Thr Val Ala Leu
725 730 735

Val Met Met Asn Ser Phe Cys Phe Leu Val Val Ala Gly Ala Tyr Ile
740 745 750

Lys Leu Tyr Cys Asp Leu Pro Arg Gly Asp Phe Glu Ala Val Trp Asp
755 760 765

Cys Ala Met Val Arg His Val Ala Trp Leu Ile Phe Ala Asp Gly Leu
770 775 780

Leu Tyr Cys Pro Val Ala Phe Leu Ser Phe Ala Ser Met Leu Gly Leu
785 790 795 800

Phe Pro Val Thr Pro Glu Ala Val Lys Ser Val Leu Leu Val Val Leu
805 810 815

Pro Leu Pro Ala Cys Leu Asn Pro Leu Leu Tyr Leu Leu Phe Asn Pro
820 825 830

His Phe Arg Asp Asp Leu Arg Arg Leu Arg Pro Arg Ala Gly Asp Ser
835 840 845

Gly Pro Leu Ala Tyr Ala Ala Ala Gly Glu Leu Glu Lys Ser Ser Cys
850 855 860

Asp Ser Thr Gln Ala Leu Val Ala Phe Ser Asp Val Asp Leu Ile Leu
865 870 875 880

Glu Ala Ser Glu Ala Gly Arg Pro Pro Gly Leu Glu Thr Tyr Gly Phe
885 890 895

Pro Ser Val Thr Leu Ile Ser Cys Gln Gln Pro Gly Ala Pro Arg Leu
900 905 910

Glu Gly Ser His Cys Val Glu Pro Glu Gly Asn His Phe Gly Asn Pro
915 920 925

Gln Pro Ser Met Asp Gly Glu Leu Leu Leu Arg Ala Glu Gly Ser Thr
930 935 940

Pro Ala Gly Gly Gly Leu Ser Gly Gly Gly Gly Phe Gln Pro Ser Gly
945 950 955 960

Leu Ala Phe Ala Ser His Val Leu Glu Gln Lys Leu Ile Ser Glu Glu
965 970 975

Asp Leu Asn Gly Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asn Gly
980 985 990

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asn Gly Ser
995 1000 1005

<210> SEQ ID NO 91

<211> LENGTH: 2196

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 1952, 1960

<223> OTHER INFORMATION: n = A,T,C or G

<400> SEQUENCE: 91
aaacacactc agcccttgca ctgacctgec ttetgattgg aggetggttg ctteggataa 60
tgacctecag gaccccactyg ttggttacag cctgtttgta ttattcttac tgcaactcaa 120

gacacctgeca gcagggcegtyg agaaaaagta aaagaccagt attttcacat tgecaggtac 180
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cagaaacaca gaagactgac acccgccact taagtggggc cagggctggt gtctgceccat 240
gttgccatce tgatgggctg cttgccacaa tgagggatct tcttcaatac atcgcttget 300
tctttgectt tttcectetget gggtttttga ttgtggccac ctggactgac tgttggatgg 360
tgaatgctga tgactctctg gaggtgagca caaaatgccg aggcctctgg tgggaatgeg 420
tcacaaatgc ttttgatggg attcgcacct gtgatgagta cgattccata cttgcggage 480
atcccttgaa gectggtggta actcgagegt tgatgattac tgcagatatt ctagctgggt 540
ttggatttect caccctgete cttggtettg actgegtgaa attcecteccct gatgagecgt 600
acattaaagt ccgcatctge tttgttgectg gagccacgtt actaatagca ggtaccccag 660
gaatcattgg ctctgtgtgg tatgctgttg atgtgtatgt ggaacgttct actttggttt 720
tgcacaatat atttcttggt atccaatata aatttggttg gtcctgttgg ctcggaatgg 780
ctgggtctet gggttgettt ttggctggag ctgttctgac ctgctgctta tatcttttta 840
aagatgttgg acctgagaga aactatcctt attccttgag gaaagcctat tcagccgcegg 900
gtgtttccat ggccaagtca tactcagccc ctcgcacaga gacggccaaa atgtatgcetg 960

tagacacaag ggtgtaaaat gcacgtttca gggtgtgttt gcatatgatt taatcaatca 1020
gtatggttac attgataaaa tagtaagtca atccaggaac agttatttag aattcatatt 1080
gaattaaatt aattgctagc ttaatcaaaa tgtttgattc tcctatactt tttcectttcta 1140
ttactcttat attttccecgt cattctcectcet gctaacctte caccttatge acacacttte 1200
cctatatttt aagataagtc tgctaggatg tagaaatatt tgtttgtgat ttctatatag 1260
ctattagaga ttatgacata gtaatattaa aatgaaatga tacttaaaca gaaagcaatt 1320
tccaaagagg ccagggaccce taatctttga agagatgaag aaacttactt ttctcectgg 1380
cttttggttc actttttgta cttttaacaa gtgggtgaat tatttgataa ttttgaggaa 1440
gattattctt ttaaattcaa actagtatgt caatgcctac cattactctg attatattaa 1500
aacagaaaaa ggaaataaca acttcgtata ccagccactg gtgagagtta aagacaagag 1560
ctgccceccece acccccaaat gtcaaaggca aatgctaaat tgatactgga gctegtggtg 1620
actttctacc tcactaacaa cataagggat ctccatatta tttcaccact attctagcett 1680
tgctgagata ttgccaaatg attagactac acaatagttc aaccagagaa tttactcatt 1740
tattgattaa acatccaaat actattgtaa tatactatgt taaaattcat caattcaagt 1800
gececcacacac cactgaatca tcagcaccaa gcaatatatt agacatatgg caaaattcaa 1860
caaatatatt ttgatataaa taaataaacg ttcacgactt tacttaaaaa atcaatgttg 1920
cggctgggca cggtagcteg cgtctgtaat cnccgcactn tgggaggceca aggcgggtgg 1980
atcacgaggt caagagacgg agaccatcct ggctaacatg gtgaaaccct gtctctacta 2040
aaaatacaaa aattagccgg gcgtggtgge ggtgcctgta gtcecccagceta ctcecgggaggce 2100
tgaggcagga gaatcgtttg aacccaggag gtggaggttg cagtgagcgg agatcgcacc 2160
attgcactcc agtctggcaa cagagcgaga ctccat 2196
<210> SEQ ID NO 92

<211> LENGTH: 305

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 92

Met Thr Ser Arg Thr Pro Leu Leu Val Thr Ala Cys Leu Tyr Tyr Ser
1 5 10 15
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Tyr Cys Asn
Pro Val Phe
35

Arg His Leu
50

Asp Gly Leu
65

Phe Phe Ala

Asp Cys Trp

Cys Arg Gly

115

Arg Thr Cys
130

Leu Val Val
145

Phe Gly Phe

Pro Asp Glu

Thr Leu Leu

195

Ala Val Asp
210

Phe Leu Gly
225

Ala Gly Ser

Leu Tyr Leu

Leu Arg Lys

275

Ser Ala Pro
290

Val
305

<210> SEQ I
<211> LENGT!
<212> TYPE:

Ser Arg His Leu Gln

20

Ser His Cys Gln Val

Ser Gly Ala Arg Ala

55

Leu Ala Thr Met Arg

70

Phe Phe Ser Ala Gly

85

Met Val Asn Ala Asp

100

Leu Trp Trp Glu Cys

120

Asp Glu Tyr Asp Ser

135

Thr Arg Ala Leu Met
150

Leu Thr Leu Leu Leu

165

Pro Tyr Ile Lys Val

180

Ile Ala Gly Thr Pro

200

Val Tyr Val Glu Arg

215

Ile Gln Tyr Lys Phe
230

Leu Gly Cys Phe Leu

245

Phe Lys Asp Val Gly

260

Ala Tyr Ser Ala Ala

280

Arg Thr Glu Thr Ala

D NO 93
H: 7460
DNA

295

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 93

cgtcegggag
gaaaactcag
gtggaagtca
ttcagcacag
tgcttgttgt
caccaggtag
ttgtggecee

atgaaatgaa

aacgctgcag
gcagtggatt
atggtggtgt
tgccctttte
aagactccgt
acagcgcaat
agacttttaa

aaccctgtty

aaattctcat
tcatcaacta
cacatcccca
tgggacccee
ttaatttcca
ctgtggaget
aacagcacta

ctgegteact

Gln Gly Val
25

Pro Glu Thr

Gly Val Cys

Asp Leu Leu

75

Phe Leu Ile
90

Asp Ser Leu
105

Val Thr Asn

Ile Leu Ala

Ile Thr Ala

155

Gly Leu Asp
170

Arg Ile Cys
185

Gly Ile Ile

Ser Thr Leu

Gly Trp Ser

235

Ala Gly Ala
250

Pro Glu Arg
265

Gly Val Ser

Lys Met Tyr

cctggecgac
tcatgctteg
cttggtgget
acgcaaacgc
gaagcagcag
tttactetgt
aataacttgg

gtgttcectt

Arg

Gln

Pro

60

Gln

Val

Glu

Ala

Glu

140

Asp

Cys

Phe

Gly

Val

220

Cys

Val

Asn

Met

Ala
300

Lys Ser Lys Arg

Lys

45

Cys

Tyr

Ala

Val

Phe

125

His

Ile

Val

Val

Ser

205

Leu

Trp

Leu

Tyr

Ala

285

Val

30

Thr

Cys

Ile

Thr

Ser

110

Asp

Pro

Leu

Lys

Ala

190

Val

His

Leu

Thr

Pro

270

Lys

Asp

cteccacagtg

gatgtettgg

gaggcatacce

ctgaagcaat

ccactgttge

tgtgagggga

dggaaacggg

tggectgget

Asp Thr

His Pro

Ala Cys

80

Trp Thr
95

Thr Lys

Gly Ile

Leu Lys

Ala Gly

160

Phe Leu
175

Gly Ala

Trp Tyr

Asn Ile

Gly Met

240

Cys Cys
255

Tyr Ser

Ser Tyr

Thr Arg

cagatcagtt
agacctetgg
gctetetgge
cctaagatcce
tgccactgac
agagactgca
gggagggaaa

gagtttgata

60

120

180

240

300

360

420

480
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ctgtggggat tcagtttagg cgctggeccg aggatatccce ageggtggta cttcggagac 540
acctgtctge atctgactga gccggctcte ctggectcge gectgcacatt ctcteetgge 600

ggcggcgeca cctgcagtag cgttcgeceg aacatggcga cacggagcag caggagggag 660
tcgegactcee cgttectatt caccctggte gcactgetge cgecccggage tctctgcgaa 720
gtctggacge agaggctgca cggeggcage gcgcccttge cccaggacceg gggettecte 780
gtggtgcagg gcgacccgceg cgagetgegg ctgtgggege geggggatge caggggggcy 840
agccgegegg acgagaagec gctccggagg aaacggagceg ctgccctgea gceccgagecce 900
atcaaggtgt acggacaggt tagtctgaat gattcccaca atcagatggt ggtgcactgg 960
gctggagaga aaagcaacgt gatcgtggec ttggecccgag atagcctggce attggcgagyg 1020
cccaagagca gtgatgtgta cgtgtcttac gactatggaa aatcattcaa gaaaatttca 1080
gacaagttaa actttggctt gggaaatagg agtgaagctg ttatcgccca gttctaccac 1140
agcecctgegg acaacaagcg gtacatcttt gcagacgett atgcccagta cctcectggatce 1200
acgtttgact tctgcaacac tcttcaagge ttttccatece cattteggge agctgatcte 1260
ctcctacaca gtaaggcctce caaccttcte ttgggctttg acaggtccca ccccaacaag 1320
cagctgtgga agtcagatga ctttggccag acctggatca tgattcagga acatgtcaag 1380
tcettttett ggggaattga tccctatgac aaaccaaata ccatctacat tgaacgacac 1440
gaaccctetg gcectacteccac tgtcttecga agtacagatt tcttceccagte ccgggaaaac 1500
caggaagtga tccttgagga agtgagagat tttcagettc gggacaagta catgtttget 1560
acaaaggtgg tgcatctctt gggcagtgaa cagcagtctt ctgtccaget ctgggtctcece 1620
tttggccgga agcccatgag agcagcccag tttgtcacaa gacatcctat taatgaatat 1680
tacatcgcag atgcctccga ggaccaggtg tttgtgtgtg tcagccacag taacaaccgce 1740
accaatttat acatctcaga ggcagagggg ctgaagttct ccctgtcett ggagaacgtg 1800
ctctattaca gcccaggagg ggccggcagt gacaccttgg tgaggtattt tgcaaatgaa 1860
ccatttgctg acttccaccg agtggaagga ttgcaaggag tctacattgc tactctgatt 1920
aatggttcta tgaatgagga gaacatgaga tcggtcatca cctttgacaa agggggaacc 1980
tgggagtttc ttcaggctcecc agccttcacg ggatatggag agaaaatcaa ttgtgagett 2040
tceccaggget gttceectteca tetggctcag cgectcagte agctectcaa cctecagetce 2100
cggagaatgc ccatcctgte caaggagtcg gctccaggec tcatcatcge cactggctca 2160
gtgggaaaga acttggctag caagacaaac gtgtacatct ctagcagtgc tggagccagyg 2220
tggcgagagg cacttcctgg acctcactac tacacatggg gagaccacgg cggaatcatc 2280
acggccattg cccagggcat ggaaaccaac gagctaaaat acagtaccaa tgaaggggag 2340
acctggaaaa cattcatctt ctctgagaag ccagtgtttg tgtatggect cctcacagaa 2400
cctggggaga agagcactgt cttcaccatc tttggctcga acaaagagaa tgtccacagce 2460
tggctgatcc tccaggtcaa tgccacggat geccttgggag ttccctgcac agagaatgac 2520
tacaagctgt ggtcaccatc tgatgagcgg gggaatgagt gtttgctggg acacaagact 2580
gttttcaaac ggcggaccce ccatgccaca tgcttcaatg gagaggactt tgacaggccg 2640
gtggtcgtgt ccaactgcte ctgcacccgg gaggactatg agtgtgactt cggtttcaag 2700
atgagtgaag atttgtcatt agaggtttgt gttccagatc cggaattttc tggaaagtca 2760
tactcececte ctgtgecttyg cectgtgggt tctacttaca ggagaacgag aggctaccgg 2820

aagatttctg gggacacttg tagcggagga gatgttgaag cgcgactgga aggagagctg 2880
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gtccectgte cectggcaga agagaacgag ttcattctgt atgectgtgag gaaatccatce 2940
taccgctatg acctggcecte gggagccacce gagcagttge ctctcaccgg gctacgggca 3000
gcagtggccece tggactttga ctatgagcac aactgtttgt attggtccga cctggecttg 3060
gacgtcatcc agcgectctg tttgaatgga agcacagggc aagaggtgat catcaattct 3120
ggcctggaga cagtagaagc tttggctttt gaacccctca gccagctget ttactgggta 3180
gatgcaggct tcaaaaagat tgaggtagct aatccagatg gcgacttccg actcacaatc 3240
gtcaattcct ctgtgcttga tcgtcecccagg gectctggtee tcegtgcccca agagggggtg 3300
atgttctgga cagactgggg agacctgaag cctgggattt atcggagcaa tatggatggt 3360
tctgetgect atcacctggt gtctgaggat gtgaagtggce ccaatggcat ctctgtggac 3420
gaccagtgga tttactggac ggatgcctac ctggagtgca tagagcggat cacgttcagt 3480
ggccagcagce gctctgtcat tctggacaac ctcccgcacce cctatgeccat tgctgtettt 3540
aagaatgaaa tctactggga tgactggtca cagctcagca tattccgagce ttccaaatac 3600
agtgggtccce agatggagat tctggcaaac cagctcacgg ggctcatgga catgaagatt 3660
ttctacaagg ggaagaacac tggaagcaat gcctgtgtge ccaggccatg cagecctgetg 3720
tgcctgecca aggccaacaa cagtagaagce tgcaggtgtc cagaggatgt gtccagcagt 3780
gtgcttccat caggggacct gatgtgtgac tgccctcagg gctatcaget caagaacaat 3840
acctgtgtca aagaagagaa cacctgtctt cgcaaccagt atcgectgcag caacgggaac 3900
tgtatcaaca gcatttggtg gtgtgacttt gacaacgact gtggagacat gagcgatgag 3960
agaaactgcc ctaccaccat ctgtgacctg gacacccagt ttegttgeca ggagtctggg 4020
acttgtatcc cactgtccta taaatgtgac cttgaggatg actgtggaga caacagtgat 4080
gaaagtcatt gtgaaatgca ccagtgccgg agtgacgagt acaactgcag ttccggcatg 4140
tgcatccget cctectgggt atgtgacggg gacaacgact gcagggactg gtctgatgaa 4200
gccaactgta ccgccatcta tcacacctgt gaggectcca acttccagtyg ccgaaacggg 4260
cactgcatcc cccagcggtg ggcgtgtgac ggggatacgg actgccagga tggttccgat 4320
gaggatccag tcaactgtga gaagaagtgc aatggattcc gctgcccaaa cggcacttge 4380
atcccatcca gcaaacattg tgatggtctg cgtgattgect ctgatggctce cgatgaacag 4440
cactgcgagce ccctetgtac gcacttcatg gactttgtgt gtaagaaccg ccagcagtge 4500
ctgttccact ccatggtctg tgacggaatc atccagtgcc gecgacgggtce cgatgaggat 4560
geggegtttg caggatgctce ccaagatcct gagttccaca aggtatgtga tgagttceggt 4620
ttccagtgtc agaatggagt gtgcatcagt ttgatttgga agtgcgacgg gatggatgat 4680
tgcggecgatt attctgatga agccaactgc gaaaacccca cagaagcccc aaactgctcece 4740
cgctacttece agtttcggtg tgagaatgge cactgcatcce ccaacagatg gaaatgtgac 4800
agggagaacg actgtgggga ctggtctgat gagaaggatt gtggagattc acatattctt 4860
ccettetega ctectgggece ctceccacgtgt ctgcccaatt actaccgetg cagcagtggg 4920
acctgcgtga tggacacctg ggtgtgcgac gggtaccgag attgtgcaga tggctctgac 4980
gaggaagcct gcceccttget tgcaaacgtc actgetgect ccactcccac ccaacttggg 5040
cgatgtgacc gatttgagtt cgaatgccac caaccgaaga cgtgtattcce caactggaag 5100
cgctgtgacg gccaccaaga ttgccaggat ggccgggacg aggccaattg ccccacacac 5160
agcaccttga cttgcatgag cagggagttc cagtgcgagg acggggaggce ctgcattgtg 5220

ctcteggage getgcgacgg cttectggac tgctcggacyg agagcgatga aaaggcectgce 5280
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agtgatgagt tgactgtgta caaagtacag aatcttcagt ggacagctga cttctctggg 5340
gatgtgactt tgacctggat gaggcccaaa aaaatgccct ctgcatcttg tgtatataat 5400
gtctactaca gggtggttgg agagagcata tggaagactc tggagaccca cagcaataag 5460
acaaacactg tattaaaagt cttgaaacca gataccacgt atcaggttaa agtacaggtt 5520
cagtgtctca gcaaggcaca caacaccaat gactttgtga ccctgaggac cccagaggga 5580
ttgccagatg cccctcgaaa tctccagetg tcactcccca gggaagcaga aggtgtgatt 5640
gtaggccact gggctcecctcee catccacacc catggcctca tccgtgagta cattgtagaa 5700
tacagcagga gtggttccaa gatgtgggcce tcccagaggg ctgctagtaa ctttacagaa 5760
atcaagaact tattggtcaa cactctatac accgtcagag tggctgcggt gactagtcgt 5820
ggaataggaa actggagcga ttctaaatcc attaccacca taaaaggaaa agtgatccca 5880
ccaccagata tccacattga cagctatggt gaaaattatc taagcttcac cctgaccatg 5940
gagagtgata tcaaggtgaa tggctatgtg gtgaaccttt tctgggcatt tgacacccac 6000
aagcaagaga ggagaacttt gaacttccga ggaagcatat tgtcacacaa agttggcaat 6060
ctgacagctc atacatccta tgagatttct gcctgggcca agactgactt gggggatage 6120
cctctggcat ttgagcatgt tatgaccaga ggggttcgecc cacctgcacc tagcecctcaag 6180
gccaaagcca tcaaccagac tgcagtggaa tgtacctgga ccggcccccg gaatgtggtt 6240
tatggtattt tctatgccac gtcctttcectt gacctctatc gcaacccgaa gagcttgact 6300
acttcactcc acaacaagac ggtcattgtc agtaaggatg agcagtattt gtttctggte 6360
cgtgtagtgg taccctacca ggggccatcc tctgactacg ttgtagtgaa gatgatcccg 6420
gacagcaggc ttccaccceg tcacctgcat gtggttcata cgggcaaaac ctccegtggte 6480
atcaagtggg aatcaccgta tgactctcct gaccaggact tgttgtatge aattgcagtce 6540
aaagatctca taagaaagac tgacaggagc tacaaagtaa aatcccgtaa cagcactgtg 6600
gaatacaccc ttaacaagtt ggagcctggce gggaaatacc acatcattgt ccaactgggg 6660
aacatgagca aagattccag cataaaaatt accacagttt cattatcagc acctgatgcce 6720
ttaaaaatca taacagaaaa tgatcatgtt cttctgtttt ggaaaagcct ggctttaaag 6780
gaaaagcatt ttaatgaaag caggggctat gagatacaca tgtttgatag tgccatgaat 6840
atcacagctt accttgggaa tactactgac aatttcttta aaatttccaa cctgaagatg 6900
ggtcataatt acacgttcac cgtccaagca agatgccttt ttggcaacca gatctgtggyg 6960
gagectgeca tcctgectgta cgatgagetyg gggtetggtg cagatgcatc tgcaacgcag 7020
gctgccagat ctacggatgt tgctgctgtg gtggtgccca tcttattcecct gatactgcetg 7080
agcectggggg tggggtttge catcctgtac acgaagcacce ggaggctgca gagcagctte 7140
accgcctteg ccaacagceca ctacagctece aggctggggt ccgcaatcett ctectetggg 7200
gatgacctgg gggaagatga tgaagatgcc cctatgataa ctggattttce agatgacgtce 7260
cccatggtga tagcctgaaa gagctttcecct cactagaaac caaatggtgt aaatatttta 7320
tttgataaag atagttgatg gtttatttta aaagatgcac tttgagttgc aatatgttat 7380
ttttatatgg gccaaaaaca aaaaacaaaa aaaaaaaaaa agggcggccg cgaatgaata 7440
aactttgtag taatcaactg 7460
<210> SEQ ID NO 954

<211> LENGTH: 2214

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

Met Ala Thr Arg

1

Thr

Gln

Leu

Asp

Arg

Ser

Lys

Arg

Phe

145

Glu

Tyr

Phe

Leu

Ser

225

Trp

Pro

Gly

Asn

Lys

305

Gln

Ala

Asp

Arg

Ser

385

Thr

Leu

Arg

Val

50

Ala

Ser

Leu

Ser

Pro

130

Lys

Ala

Ile

Cys

Leu

210

His

Ile

Tyr

Tyr

Gln

290

Tyr

Ser

Ala

Ala

Thr

370

Leu

Leu

Val

Leu

35

Val

Arg

Ala

Asn

Asn

115

Lys

Lys

Val

Phe

Asn

195

Leu

Pro

Met

Asp

Ser

275

Glu

Met

Ser

Gln

Ser

355

Asn

Glu

Val

Ala

20

His

Gln

Gly

Ala

Asp

100

Val

Ser

Ile

Ile

Ala

180

Thr

His

Asn

Ile

Lys

260

Thr

Val

Phe

Val

Phe

340

Glu

Leu

Asn

Arg

Ser

Leu

Gly

Gly

Ala

Leu

Ser

Ile

Ser

Ser

Ala

165

Asp

Leu

Ser

Lys

Gln

245

Pro

Val

Ile

Ala

Gln

325

Val

Asp

Tyr

Val

Tyr
405

Ser

Leu

Gly

Asp

Ser

Gln

His

Val

Asp

Asp

150

Gln

Ala

Gln

Lys

Gln

230

Glu

Asn

Phe

Leu

Thr

310

Leu

Thr

Gln

Ile

Leu

390

Phe

Arg Arg Glu Ser Arg Leu Pro Phe Leu
Pro Pro Gly Ala Leu Cys Glu Val Trp
25 30

Ser Ala Pro Leu Pro Gln Asp Arg Gly
40 45

Pro Arg Glu Leu Arg Leu Trp Ala Arg
55 60

Arg Ala Asp Glu Lys Pro Leu Arg Arg
75

Pro Glu Pro Ile Lys Val Tyr Gly Gln
Asn Gln Met Val Val His Trp Ala Gly
105 110

Ala Leu Ala Arg Asp Ser Leu Ala Leu
120 125

Val Tyr Val Ser Tyr Asp Tyr Gly Lys
135 140

Lys Leu Asn Phe Gly Leu Gly Asn Arg
155

Phe Tyr His Ser Pro Ala Asp Asn Lys
170 175

Tyr Ala Gln Tyr Leu Trp Ile Thr Phe
185 190

Gly Phe Ser Ile Pro Phe Arg Ala Ala
200 205

Ala Ser Asn Leu Leu Leu Gly Phe Asp
215 220

Leu Trp Lys Ser Asp Asp Phe Gly Gln
235

His Val Lys Ser Phe Ser Trp Gly Ile
250 255

Thr Ile Tyr Ile Glu Arg His Glu Pro
265 270

Arg Ser Thr Asp Phe Phe Gln Ser Arg
280 285

Glu Glu Val Arg Asp Phe Gln Leu Arg
295 300

Lys Val Val His Leu Leu Gly Ser Glu
315

Trp Val Ser Phe Gly Arg Lys Pro Met
330 335

Arg His Pro Ile Asn Glu Tyr Tyr Ile
345 350

Val Phe Val Cys Val Ser His Ser Asn
360 365

Ser Glu Ala Glu Gly Leu Lys Phe Ser
375 380

Tyr Tyr Ser Pro Gly Gly Ala Gly Ser
395

Ala Asn Glu Pro Phe Ala Asp Phe His
410 415

Phe

Thr

Phe

Gly

Lys

80

Val

Glu

Ala

Ser

Ser

160

Arg

Asp

Asp

Arg

Thr

240

Asp

Ser

Glu

Asp

Gln

320

Arg

Ala

Asn

Leu

Asp

400

Arg
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Val

Met

Thr

Ile

465

Leu

Lys

Arg

His

545

Leu

Ser

Lys

Ser

Cys
625

Ser

Lys

Phe

705

Thr

Ser

Pro

Ile

Thr

785

Cys

Leu

Thr

Glu

Asn

Trp

450

Asn

Ser

Glu

Leu

Trp

530

Gly

Lys

Glu

Ser

Trp

610

Thr

Glu

Ala

Asn

Met

690

Ser

Tyr

Gly

Leu

Tyr

770

Gly

Leu

Asn

Val

Gly

Glu

435

Glu

Cys

Gln

Ser

Ala

515

Arg

Gly

Tyr

Lys

Thr

595

Leu

Glu

Cys

Thr

Cys

675

Ser

Gly

Arg

Gly

Ala

755

Arg

Leu

Tyr

Gly

Glu

Leu

420

Glu

Phe

Glu

Leu

Ala

500

Ser

Glu

Ile

Ser

Pro

580

Val

Ile

Asn

Leu

Cys

660

Ser

Glu

Lys

Arg

Asp

740

Glu

Tyr

Arg

Trp

Ser

820

Ala

Gln

Asn

Leu

Leu

Leu

485

Pro

Lys

Ala

Ile

Thr

565

Val

Phe

Leu

Asp

Leu

645

Phe

Cys

Asp

Ser

Thr

725

Val

Glu

Asp

Ala

Ser

805

Thr

Leu

Gly

Met

Gln

Ser

470

Asn

Gly

Thr

Leu

Thr

550

Asn

Phe

Thr

Gln

Tyr

630

Gly

Asn

Thr

Leu

Tyr

710

Arg

Glu

Asn

Leu

Ala

790

Asp

Gly

Ala

Val

Arg

Ala

455

Gln

Leu

Leu

Asn

Pro

535

Ala

Glu

Val

Ile

Val

615

Lys

His

Gly

Arg

Ser

695

Ser

Gly

Ala

Glu

Ala

775

Val

Leu

Gln

Phe

Tyr

Ser

440

Pro

Gly

Gln

Ile

Val

520

Gly

Ile

Gly

Tyr

Phe

600

Asn

Leu

Lys

Glu

Glu

680

Leu

Pro

Tyr

Arg

Phe

760

Ser

Ala

Ala

Glu

Glu

Ile

425

Val

Ala

Cys

Leu

Ile
505

Tyr

Pro

Ala

Glu

Gly

585

Gly

Ala

Trp

Thr

Asp

665

Asp

Glu

Pro

Arg

Leu

745

Ile

Gly

Leu

Leu

Val

825

Pro

Ala

Ile

Phe

Ser

Arg

490

Ala

Ile

His

Gln

Thr

570

Leu

Ser

Thr

Ser

Val

650

Phe

Tyr

Val

Val

Lys

730

Glu

Leu

Ala

Asp

Asp

810

Ile

Leu

Thr

Thr

Thr

Leu

475

Arg

Thr

Ser

Tyr

Gly

555

Trp

Leu

Asn

Asp

Pro

635

Phe

Asp

Glu

Cys

Pro

715

Ile

Gly

Tyr

Thr

Phe

795

Val

Ile

Ser

Leu

Phe

Gly

460

His

Met

Gly

Ser

Tyr

540

Met

Lys

Thr

Lys

Ala

620

Ser

Lys

Arg

Cys

Val

700

Cys

Ser

Glu

Ala

Glu

780

Asp

Ile

Asn

Gln

Ile

Asp

445

Tyr

Leu

Pro

Ser

Ser

525

Thr

Glu

Thr

Glu

Glu

605

Leu

Asp

Arg

Pro

Asp

685

Pro

Pro

Gly

Leu

Val

765

Gln

Tyr

Gln

Ser

Leu

Asn

430

Lys

Gly

Ala

Ile

Val

510

Ala

Trp

Thr

Phe

Pro

590

Asn

Gly

Glu

Arg

Val

670

Phe

Asp

Val

Asp

Val

750

Arg

Leu

Glu

Arg

Gly

830

Leu

Gly

Gly

Glu

Gln

Leu

495

Gly

Gly

Gly

Asn

Ile

575

Gly

Val

Val

Arg

Thr

655

Val

Gly

Pro

Gly

Thr

735

Pro

Lys

Pro

His

Leu

815

Leu

Tyr

Ser

Gly

Lys

Arg

480

Ser

Lys

Ala

Asp

Glu

560

Phe

Glu

His

Pro

Gly

640

Pro

Val

Phe

Glu

Ser

720

Cys

Cys

Ser

Leu

Asn

800

Cys

Glu

Trp
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835

Val Asp Ala Phe

850

Gly Lys Lys

855

Phe
865

Thr Ile Val

870

Arg Leu Asn

Val Val Pro Gln Glu

885

Leu Leu

Pro Ile

900

Asp Leu Lys Gly Tyr

Leu Val Ser Glu

915

Tyr His Asp

Asp Asp Gln Ile

930

Trp Tyr Trp

935

Arg Ile Thr Phe Ser Gln

945

Gly
950

Ala
965

Pro His Pro Tyr Ile Ala

Gln
980

Asp Trp Ser Leu Ser Ile

Gln Met Glu

995

Ile Leu Ala Asn

Ile Asn

1015

Phe Tyr
1010

Lys Gly Lys

Pro Cys Ser Leu Leu

1025

Cys Leu
1030
Glu

Arg Cys Pro Asp Val Ser

1045

Met Cys Asp
1060

Lys Glu Glu Asn Thr Cys Leu
1075

Asn Cys Ile Asn Ser Ile Trp
1090 1095

Asp Met Ser Asp Glu Arg Asn
1105 1110

Thr Gln Phe Arg Cys Gln Glu
1125
Lys Cys Asp Leu Glu Asp Asp
1140
Cys Glu Met His Gln Cys Arg
1155

Met

1170 1175

840 845

Ile Glu Val Ala Asn Pro

860

Asp

Ser Ser Val Leu Pro

875

Asp Arg

Val Met

890

Gly Phe Trp Thr Asp

Ser Asn

905

Met Ser

910

Arg Asp Gly

Val
920

Lys Trp Pro Asn Gly Ile

925

Thr Asp Ala Leu Glu

940

Tyr Cys

Gln Val

955

Arg Ser Ile Leu Asp

Val Phe Lys Asn Glu Ile

970

Tyr

Phe Arg Ala

985

Ser
990

Ser Lys Tyr

Gln Leu
1000

Thr Gly Leu Met Asp

1005
Ser Asn

Thr Gly Ala Cys Val

1020
Ala

Pro Lys Asn Asn Ser Arg

1035

Ser Ser Val Leu Pro Ser Gly

1050

1065

Arg Asn Gln
1080

Tyr Arg Cys Ser
1085
Trp Cys Asp Phe Asp Asn Asp
1100
Cys Pro Thr Thr Ile Cys Asp
1115

Ser Gly Thr Cys Ile Pro Leu
1130

Cys Gly Asp Asn Ser Asp Glu
1145

Ser Asp Glu Tyr Asn Cys Ser
1160 1165

1180

1150

Gly Asp

Ala
880

Arg

Trp
895

Gly
Ala Ala
Ser Val
Ile

Glu

Leu
960

Asn

Trp
975

Asp

Gly Ser

Met Lys

Pro Arg

Ser Cys

1040

Asp Leu
1055

Cys Pro Gln Gly Tyr Gln Leu Lys Asn Asn Thr Cys Val
1070

Asn Gly

Cys Gly

Leu Asp
1120

Ser Tyr
1135

Ser His

Ser Gly

Cys Ile Arg Ser Ser Trp Val Cys Asp Gly Asp Asn Asp Cys Arg

Asp Trp Ser Asp Glu Ala Asn Cys Thr Ala Ile Tyr His Thr Cys Glu

1185 1190
Ala Ser Asn Phe Gln Cys
1205

Ala Cys Asp Gly Asp Thr
1220

Val Asn Cys Glu Lys Lys
1235

Cys Ile Pro Ser Ser Lys

1250 1255

1195

1210

1225

1240

1245

1260

1200

Arg Asn Gly His Cys Ile Pro Gln Arg Trp

1215

Asp Cys Gln Asp Gly Ser Asp Glu Asp Pro
1230

Cys Asn Gly Phe Arg Cys Pro Asn Gly Thr

His Cys Asp Gly Leu Arg Asp Cys Ser Asp
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Gly Ser Asp Glu Gln His Cys Glu Pro Leu Cys Thr His Phe Met Asp

1265 1270

1275

1280

Phe Val Cys Lys Asn Arg Gln Gln Cys Leu Phe His Ser Met Val Cys

1285

1290

1295

Asp Gly Ile Ile Gln Cys Arg Asp Gly Ser Asp Glu Asp Ala Ala Phe

1300 1305

Ala Gly Cys Ser Gln Asp Pro Glu Phe
1315 1320

Gly Phe Gln Cys Gln Asn Gly Val Cys
1330 1335

Asp Gly Met Asp Asp Cys Gly Asp Tyr
1345 1350

Asn Pro Thr Glu Ala Pro Asn Cys Ser
1365

His Lys

Ile Ser

Ser Asp
1355

Arg Tyr
1370

1310

Val Cys Asp Glu Phe
1325

Leu Ile Trp Lys Cys
1340

Glu Ala Asn Cys Glu
1360

Phe Gln Phe Arg Cys
1375

Glu Asn Gly His Cys Ile Pro Asn Arg Trp Lys Cys Asp Arg Glu Asn

1380 1385

Asp Cys Gly Asp Trp Ser Asp Glu Lys
1395 1400

Leu Pro Phe Ser Thr Pro Gly Pro Ser
1410 1415

Arg Cys Ser Ser Gly Thr Cys Val Met
1425 1430

Tyr Arg Asp Cys Ala Asp Gly Ser Asp
1445

Ala Asn Val Thr Ala Ala Ser Thr Pro
1460 1465

Arg Phe Glu Phe Glu Cys His Gln Pro
1475 1480

Lys Arg Cys Asp Gly His Gln Asp Cys
1490 1495

Asn Cys Pro Thr His Ser Thr Leu Thr
1505 1510

Cys Glu Asp Gly Glu Ala Cys Ile Val
1525

Phe Leu Asp Cys Ser Asp Glu Ser Asp
1540 1545

Leu Thr Val Tyr Lys Val Gln Asn Leu
1555 1560

Gly Asp Val Thr Leu Thr Trp Met Arg
1570 1575

Ser Cys Val Tyr Asn Val Tyr Tyr Arg
1585 1590

Asp Cys

Thr Cys

Asp Thr
1435

1390

Gly Asp Ser His Ile
1405

Leu Pro Asn Tyr Tyr
1420

Trp Val Cys Asp Gly
1440

Glu Glu Ala Cys Pro Leu Leu

1450

Thr Gln

Lys Thr

Gln Asp

Cys Met
1515

1455

Leu Gly Arg Cys Asp
1470

Cys Ile Pro Asn Trp
1485

Gly Arg Asp Glu Ala
1500

Ser Arg Glu Phe Gln
1520

Leu Ser Glu Arg Cys Asp Gly

1530

1535

Glu Lys Ala Cys Ser Asp Glu

Gln Trp

Pro Lys

1550

Thr Ala Asp Phe Ser
1565

Lys Met Pro Ser Ala
1580

Val Val Gly Glu Ser Ile Trp

1595

1600

Lys Thr Leu Glu Thr His Ser Asn Lys Thr Asn Thr Val Leu Lys Val

1605

Leu Lys Pro Asp Thr Thr Tyr Gln Val
1620 1625

1610

1615

Lys Val Gln Val Gln Cys Leu

1630

Ser Lys Ala His Asn Thr Asn Asp Phe Val Thr Leu Arg Thr Pro Glu

1635 1640

Gly Leu Pro Asp Ala Pro Arg Asn Leu
1650 1655

1645

Gln Leu Ser Leu Pro Arg Glu

1660

Ala Glu Gly Val Ile Val Gly His Trp Ala Pro Pro Ile His Thr His

1665 1670

1675

1680

Gly Leu Ile Arg Glu Tyr Ile Val Glu Tyr Ser Arg Ser Gly Ser Lys

1685

1690

1695
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Met Trp Ala Ser Gln
1700

Leu Leu Val Asn Thr
1715

Arg Gly Ile Gly Asn
1730

Gly Lys Val Ile Pro
1745

Asn Tyr Leu Ser Phe

1765

Gly Tyr Val Val Asn
1780

Arg Arg Thr Leu Asn
1795

Asn Leu Thr Ala His
1810

Asp Leu Gly Asp Ser
1825

Val Arg Pro Pro Ala

1845

Ala Val Glu Cys Thr
1860

Phe Tyr Ala Thr Ser
1875

Thr Thr Ser Leu His
1890

Tyr Leu Phe Leu Val
1905

Arg Ala Ala Ser Asn
1705

Leu Tyr Thr Val Arg
1720

Trp Ser Asp Ser Lys
1735

Pro Pro
1750

Asp Ile His

Thr Leu

1770

Leu Phe Trp Ala Phe
1785

Phe Arg Gly Ser Ile

1800

Thr Ser Tyr Glu Ile
1815

Ala

Pro Leu Phe Glu

1830

Pro Ser Leu
1850

Trp Thr

Gly Pro Arg

1865
Phe Leu Asp Leu Tyr
1880

Asn Lys Thr Val Ile
1895

Arg Val Val Val Pro
1910

Phe Thr Glu Ile Lys
1710

Val Ala Ala Val Thr
1725

Ser Ile Thr Thr Ile
1740

Ile Asp Ser Tyr Gly
1755

Asp Thr His Lys Gln
1790

Leu Ser His Lys Val
1805

Ser Ala Trp Ala Lys
1820

His Val Met Thr Arg
1835

Asn Val Val Tyr Gly
1870

Arg Asn Pro Lys Ser
1885

Val Ser Lys Asp Glu
1900

Tyr Gln Gly Pro Ser
1915

Asn

Ser

Lys

Glu
1760

Thr Met Glu Ser Asp Ile Lys Val Asn
1775

Glu

Gly

Thr

Gly
1840

Lys Ala Lys Ala Ile Asn Gln Thr
1855

Ile

Leu

Gln

Ser
1920

Asp Tyr Val Val Val Lys Met Ile Pro Asp Ser Arg Leu Pro Pro Arg

1925

His Leu His Val Val
1940

Glu Ser Pro Tyr Asp
1955

Val Lys Asp Leu Ile

1970
Arg Asn Ser Thr Val
1985

Lys Tyr His Ile Ile

2005

Thr Thr
2020

Ile Lys Ile
Ile Thr Glu Asn Asp
2035

Lys Glu Lys His Phe
2050

Asp Ser Ala
2065

Met Asn

1930
His Thr Gly Lys Thr
1945
Ser Pro Asp Gln Asp
1960
Arg Lys Thr
1975

Asp Arg

Glu Tyr Thr Leu Asn

1990
Val Gln Leu
2010
Val Ser Ser Ala
2025

Leu

His Val Leu Leu Phe

2040

Asn Glu Ser
2055

Arg Gly

Ile Thr
2070

Ala Leu

Tyr

1935

Ser Val Val Ile Lys
1950

Leu Leu Tyr Ala Ile
1965

Ser Tyr Lys Val Lys
1980

Lys Leu Glu Pro Gly
1995

Pro Asp Ala Leu Lys
2030

Trp Lys Ser Leu Ala
2045

Tyr Glu Ile His Met
2060

Gly Asn Thr
2075

Thr Asp

Trp

Ala

Ser

Gly
2000

Gly Asn Met Ser Lys Asp Ser Ser
2015

Ile

Leu

Phe

Asn
2080

Phe Phe Lys

Val Gln Ala

Ile Leu Leu

Ile Ser Asn Leu
2085

Lys

Arg Cys Leu Phe
2100

Gly

Tyr Asp Glu Leu Gly

Met Gly His Asn Tyr

2090

Asn Gln Ile Cys Gly
2105

Ser Gly Ala Asp Ala

Thr Phe Thr
2095

Glu Pro Ala
2110

Ser Ala Thr
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2115 2120 2125

Gln Ala Ala Arg Ser Thr Asp Val Ala Ala Val Val Val Pro Ile Leu
2130 2135 2140

Phe Leu Ile Leu Leu Ser Leu Gly Val Gly Phe Ala Ile Leu Tyr Thr
2145 2150 2155 2160

Lys His Arg Arg Leu Gln Ser Ser Phe Thr Ala Phe Ala Asn Ser His
2165 2170 2175

Tyr Ser Ser Arg Leu Gly Ser Ala Ile Phe Ser Ser Gly Asp Asp Leu
2180 2185 2190

Gly Glu Asp Asp Glu Asp Ala Pro Met Ile Thr Gly Phe Ser Asp Asp
2195 2200 2205

Val Pro Met Val Ile Ala

2210

<210> SEQ ID NO 95

<211> LENGTH: 5980

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 95

gcecatgetgt catgagaaag tggettette tcaatgacce ggaagatacce agttcaggtt
ctaaaggtta tatgaaagtc agcatgtttg tcctgggaac cggagatgag cctcecctectg
agagacgaga tcgtgataat gacagtgatg atgtggagag taatttgtta ctccctgcetg
gcattgccct gggaaccgga gatgagectce ctectgagag acgagatcgt gataatgaca
gtgatgatgt ggagagtaat ttgttactcc ctgctggecat tgcccteegg tgggtgaccet
tcttgctgaa aatctaccga getgaggaca tcccccagat ggatgatgece ttcetcacaga
cagtaaagga aatatttgga ggcaatgcag ataagaaaaa tctegtggat ccttttgtag
aagtttectt tgctggaaaa aaggtttgta caaacataat tgagaaaaat gcaaacccag
agtggaatca ggtcgtcaat cttcagatca agtttcctte agtgtgtgaa aaaataaaac
taacaatata tgactgggac cgtcttacta aaaatgatgt agttggaaca acatatctac
acctctetaa aattgetgece tetggtgggg aagtggaaga tttcetcatet tegggaactyg
gggctgcatc atatacagta aacacaggag aaacagaggt aggctttgtt ccaacgtttg
gaccttgtta cctgaatctt tatggaagcc ccagagagta cacgggattce ccagacccct
atgatgagct gaatactgga aagggggaag gagttgccta cagaggcagg atcttggttg
aattagccac ttttettgag aagacaccac cagataaaaa gcttgagece atttcaaatg
atgacctgcet ggttgttgag aaataccage gaaggcggaa gtacagectg tetgeegtgt
ttcattcage caccatgttg caagatgttg gtgaggccat tcagtttgaa gtcagcattg
ggaactatgg caacaagttt gacaccacct gtaagecttt ggcatcaaca actcagtaca
gecegtgetgt atttgatgge aactactatt attacttgee ttgggeccac accaagccag
ttgttaccct gacttcatac tgggaggata ttagtcateg cctggatgeg gtgaacacte
tcctagetat ggcagaacgg ctgcaaacaa atatagaage tctaaaatca gggatacaag
gtaaaattcc tgcaaaccag ctggctgaat tgtggctgaa gctgatagat gaagttatag
aagacacgag atacacgttg cctctcacag aaggaaaagc caacgtcaca gttctcgata
ctcagatceg aaagctgcgg tccaggtcte tcectcccaaat acatgaggeg gctgtgagga

tgaggtegga agccacagat gtgaagtcca cactggcaga aattgaggac tggettgata

aattaatgca gctgactgaa gagccacaga acagcatgec tgacatcatce atctggatga

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
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tcecggggaga gaagagactg gcctatgcac gaattcccege acatcaggtce ttgtactceca 1620
ccagtggtga gaatgcatct ggaaaatact gtgggaaaac ccaaaccatc tttctgaagt 1680
atccacagga gaaaaacaac gggccaaagg tgcctgtgga gttgcgagtg aacatctggce 1740
taggcttaag tgctgtggag aagaagttta acagcttcge agaaggaact ttcaccgtcect 1800
ttgctgaaat gtatgaaaat caagctctca tgtttggaaa atggggtact tctggattag 1860
taggacgtca taagttttct gatgtcacag gaaaaataaa actcaagagg gaattttttc 1920
tgcctccaaa aggctgggaa tgggaaggag agtggatagt tgatcctgaa agaagcttge 1980
tgactgaggc agatgcaggt cacacggagt tcactgatga agtctatcag aacgagagcce 2040
gctacccegg gggcgactgg aagccggceeg aggacaccta cacggatgcg aacggcgata 2100
aagcagcatc acccagcgag ttgacttgtc ctccaggttg ggaatgggaa gatgatgcat 2160
ggtcttatga cataaatcga gcggtggatg agaaaggctg ggaatatgga atcaccattc 2220
ctcectgatca taagcccaaa tcecctgggttg cagcagagaa aatgtaccac actcatagac 2280
ggcgaaggct ggtccgaaaa cgcaagaaag atttaacaca gactgcttca agcaccgcaa 2340
gggccatgga ggaattgcaa gaccaagagg gctgggaata tgcttctcta attggectgga 2400
aatttcactg gaaacaacgt agttcagata ccttccgccg cagacgctgg aggagaaaaa 2460
tggctccecttce agaaacacat ggtgcagctg ccatctttaa acttgaaggt gcccttgggg 2520
cagacactac cgaagatggg gatgagaaga gcctggagaa acagaagcac agtgccacca 2580
ctgtgttegg agcaaacacc cccattgttt cctgcaattt tgacagagtce tacatctacce 2640
atctgecgcetg ctatgtctat caagccagaa acctcttgge tttagataag gatagetttt 2700
cagatccata tgctcatatc tgtttcctecc atcggagcaa aaccactgag atcatccatt 2760
caaccctgaa tcccacgtgg gaccaaacaa ttatattcga tgaagttgaa atctatgggg 2820
aaccccaaac agttctacag aatccaccca aagttatcat ggaacttttt gacaatgacc 2880
aagtgggcaa agatgaattt ttaggacgaa gcattttctc tcctgtggtg aaactgaact 2940
cagaaatgga catcacaccc aaacttctct ggcacccagt aatgaatgga gacaaagcct 3000
gcggggatgt tcecttgtaact gcagagctga ttctgagggg caaggatgge tccaacctte 3060
ccattcttece ccctcaaagg gcgccaaatc tatacatggt cccccagggg atcaggectg 3120
tggtccaget cactgccatt gagattctag cttggggctt aagaaatatg aaaaacttcc 3180
agatggcttc tatcacatcc cccagtettg ttgtggagtg tggaggagaa agggtggaat 3240
cggtggtgat caaaaacctt aagaagacac ccaactttcc aagttctgtt ctcttcatga 3300
aagtgttctt gcccaaggag gaattgtaca tgcccccact ggtgatcaag gtcatcgacce 3360
acaggcagtt tgggcggaag cctgtcegteg gccagtgcac catcgagcege ctggaccget 3420
ttecgetgtga ceccttatgca gggaaagagg acatcgtcecce acagctcaaa gcctcectte 3480
tgtctgeccece accatgceccgg gacatcgtta tcgaaatgga agacaccaaa ccattactgg 3540
cttctaagect gacagaaaag gaggaagaaa tcgtggactg gtggagtaaa ttttatgett 3600
cctcagggga acatgaaaaa tgcggacagt atattcagaa aggctattcc aagctcaaga 3660
tatataattg cgaactagaa aatgtagcag aatttgaggg cctgacagac ttctcagata 3720
cgttcaagtt gtaccgaggc aagtcggatg aaaatgaaga tccttcetgtg gttggagagt 3780
ttaagggctc cttteggate taccctetge cggatgaccce cagcecgtgceca gcccectecca 3840
gacagtttcg ggaattacct gacagcgtcce cacaggaatg cacggttagg atttacattg 3900

ttcgaggett agagctccag ccccaggaca acaatggcect gtgtgaccct tacataaaaa 3960



347

US 8,323,906 B2

348

-continued
taacactggg caaaaaagtc attgaagacc gagatcacta cattcccaac actctcaacc 4020
cagtctttgg caggatgtac gaactgagct gctacttacc tcaagaaaaa gacctgaaaa 4080
tttctgtcta tgattatgac acctttaccce gggatgaaaa agtaggagaa acaattattg 4140
atctggaaaa ccgattcctt tccecgetttg ggtcccactg cggcatacca gaggagtact 4200
gtgtttctgg agtcaatacc tggcgagatc aactgagacc aacacagctg cttcaaaatg 4260
tcgccagatt caaaggcttc ccacaaccca tcctttceccga agatgggagt agaatcagat 4320
atggaggacg agactacagc ttggatgaat ttgaagccaa caaaatcctg caccagcacc 4380
tcggggeccee tgaagagcegg cttgctette acatectcag gactcagggg ctggtcectg 4440
agcacgtgga aacaaggact ttgcacagca ccttccagcc caacatttec cagggaaaac 4500
ttcagatgtg ggtggatgtt ttccccaaga gtttggggec accaggccct cctttcaaca 4560
tcacaccccg gaaagccaag aaatactacc tgcgtgtgat catctggaac accaaggacg 4620
ttatcttgga cgagaaaagc atcacaggag aggaaatgag tgacatctac gtcaaaggct 4680
ggattcctgg caatgaagaa aacaaacaga aaacagatgt ccattacaga tctttggatg 4740
gtgaagggaa ttttaactgg cgatttgttt tcccgtttga ctaccttcca gccgaacaac 4800
tctgtatcgt tgcgaaaaaa gagcatttct ggagtattga ccaaacggaa tttcgaatcce 4860
cacccaggct gatcattcag atatgggaca atgacaagtt ttctectggat gactacttgg 4920
gtttcctaga acttgacttg cgtcacacga tcattcctge aaaatcacca gagaaatgca 4980
ggttggacat gattccggac ctcaaagcca tgaaccccect taaagccaag acagcectcecce 5040
tctttgagca gaagtccatg aaaggatggt ggccatgcta cgcagagaaa gatggcgccce 5100
gcgtaatgge tgggaaagtg gagatgacat tggaaatcct caacgagaag gaggccgacyg 5160
agaggccagc cgggaagggyg cgggacgaac ccaacatgaa ccccaagctg gacttaccaa 5220
atcgaccaga aacctcctte ctctggttca ccaacccatg caagaccatg aagttcatceg 5280
tgtggcgeeg ctttaagtgg gtcatcatcg gettgetgtt cctgcttate ctgctgetet 5340
tcgtggecgt gectcectctac tetttgccga actatttgtce aatgaagatt gtaaagccaa 5400
atgtgtaaca aaggcaaagg cttcatttca agagtcatcc agcaatgaga gaatcctgcecce 5460
tctgtagacc aacatccagt gtgattttgt gtctgagacc acaccccagt agcaggttac 5520
gccatgtcac cgageccccat tgattcccag aggktcttag tcctgggaaa gtcaggccaa 5580
caagcaacgt ttgcatcatg ttatctctta agtattaaaa gttttatttt ctaaagttta 5640
aatcatggtt tttymaaata tttttcaagg tggctggttc catttaaaaa tcatcttttt 5700
atatgtgtct tcggttctag acttcagett ttggaaattg ctaaatagaa ttcaaaaatc 5760
tctgcatcct gaggtgatat acttcatatt tgtaatcaac tgaaagagct gtgcattata 5820
aaatcagtta gaatagttag aacaattctt atttatgccc acaaccattg ctatattttg 5880
tatggatgtc ataaaagtct atttaacctc tgtaatgaaa ctaaataaaa atgtttcacc 5940
tttaaagaca aaaaaaaaaa gattgagagg acggccgatc 5980

<210> SEQ ID NO 96
<211> LENGTH: 1798

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 96

Met Arg Lys Trp Leu Leu Leu Asn Asp Pro Glu Asp Thr Ser Ser Gly

1

5

10

15

Ser Lys Gly Tyr Met Lys Val Ser Met Phe Val Leu Gly Thr Gly Asp
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Glu

Glu

Glu

65

Glu

Phe

Ala

Lys

Val

145

Val

Leu

Thr

Glu

Thr

225

Leu

Tyr

Arg

Lys

Tyr

305

Thr

Gly

Thr

Leu

Glu

385

Ala

Gly

Asp

Pro

Ser

50

Pro

Ser

Leu

Phe

Asn

130

Cys

Val

Thr

Thr

Asp

210

Gly

Asn

Asp

Ile

Lys

290

Gln

Met

Asn

Thr

Pro

370

Asp

Glu

Lys

Glu

Pro

35

Asn

Pro

Asn

Leu

Ser

115

Leu

Thr

Asn

Ile

Tyr

195

Phe

Glu

Leu

Glu

Leu

275

Leu

Arg

Leu

Tyr

Gln

355

Trp

Ile

Arg

Ile

Val
435

20

Pro

Leu

Pro

Leu

Lys

100

Gln

Val

Asn

Leu

Tyr

180

Leu

Ser

Thr

Tyr

Leu

260

Val

Glu

Arg

Gln

Gly

340

Tyr

Ala

Ser

Leu

Pro

420

Ile

Glu

Leu

Glu

Leu

85

Ile

Thr

Asp

Ile

Gln

165

Asp

His

Ser

Glu

Gly

245

Asn

Glu

Pro

Arg

Asp

325

Asn

Ser

His

His

Gln

405

Ala

Glu

Arg

Leu

Arg

70

Leu

Tyr

Val

Pro

Ile

150

Ile

Trp

Leu

Ser

Val

230

Ser

Thr

Leu

Ile

Lys

310

Val

Lys

Arg

Thr

Arg

390

Thr

Asn

Asp

Arg

Pro

55

Arg

Pro

Arg

Lys

Phe

135

Glu

Lys

Asp

Ser

Gly

215

Gly

Pro

Gly

Ala

Ser

295

Tyr

Gly

Phe

Ala

Lys

375

Leu

Asn

Gln

Thr

Asp

40

Ala

Asp

Ala

Ala

Glu

120

Val

Lys

Phe

Arg

Lys

200

Thr

Phe

Arg

Lys

Thr

280

Asn

Ser

Glu

Asp

Val

360

Pro

Asp

Ile

Leu

Arg
440

25

Arg

Gly

Arg

Gly

Glu

105

Ile

Glu

Asn

Pro

Leu

185

Ile

Gly

Val

Glu

Gly

265

Phe

Asp

Leu

Ala

Thr

345

Phe

Val

Ala

Glu

Ala

425

Tyr

Asp

Ile

Asp

Ile

Asp

Phe

Val

Ala

Ser

170

Thr

Ala

Ala

Pro

Tyr

250

Glu

Leu

Asp

Ser

Ile

330

Thr

Asp

Val

Val

Ala

410

Glu

Thr

Asn

Ala

Asn

75

Ala

Ile

Gly

Ser

Asn

155

Val

Lys

Ala

Ala

Thr

235

Thr

Gly

Glu

Leu

Ala

315

Gln

Cys

Gly

Thr

Asn

395

Leu

Leu

Leu

Asp

Leu

60

Asp

Leu

Pro

Gly

Phe

140

Pro

Cys

Asn

Ser

Ser

220

Phe

Gly

Val

Lys

Leu

300

Val

Phe

Lys

Asn

Leu

380

Thr

Lys

Trp

Pro

Ser

45

Gly

Ser

Arg

Gln

Asn

125

Ala

Glu

Glu

Asp

Gly

205

Tyr

Gly

Phe

Ala

Thr

285

Val

Phe

Glu

Pro

Tyr

365

Thr

Leu

Ser

Leu

Leu
445

30

Asp

Thr

Asp

Trp

Met

110

Ala

Gly

Trp

Lys

Val

190

Gly

Thr

Pro

Pro

Tyr

270

Pro

Val

His

Val

Leu
350

Tyr

Ser

Leu

Gly

Lys

430

Thr

Asp

Gly

Asp

Val

Asp

Asp

Lys

Asn

Ile

175

Val

Glu

Val

Cys

Asp

255

Arg

Pro

Glu

Ser

Ser

335

Ala

Tyr

Tyr

Ala

Ile

415

Leu

Glu

Val

Asp

Val

Thr

Asp

Lys

Lys

Gln

160

Lys

Gly

Val

Asn

Tyr

240

Pro

Gly

Asp

Lys

Ala

320

Ile

Ser

Tyr

Trp

Met

400

Gln

Ile

Gly
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Lys

Arg

465

Ala

Lys

Ile

Pro

Lys

545

Lys

Leu

Thr

Gly

Val

625

Gly

Leu

Gln

Thr

Thr

705

Ile

Pro

Thr

Gln

785

Lys

Met

Gly

Glu

Ile
865

Ala

450

Ser

Thr

Leu

Ile

Ala

530

Tyr

Asn

Gly

Phe

Lys

610

Thr

Trp

Thr

Asn

Tyr

690

Cys

Asn

Pro

Thr

Gln

770

Glu

Gln

Ala

Ala

Lys

850

Val

Asn

Leu

Met

Trp

515

His

Cys

Asn

Leu

Thr

595

Trp

Gly

Glu

Glu

Glu

675

Thr

Pro

Arg

Asp

His

755

Thr

Gly

Arg

Pro

Leu

835

Ser

Val

Ser

Val

Gln

500

Met

Gln

Gly

Gly

Ser

580

Val

Gly

Lys

Trp

Ala

660

Ser

Asp

Pro

Ala

His

740

Arg

Ala

Trp

Ser

Ser

820

Gly

Lys

Cys

Thr

Gln

Lys

485

Leu

Ile

Val

Lys

Pro

565

Ala

Phe

Thr

Ile

Glu

645

Asp

Arg

Ala

Gly

Val

725

Lys

Arg

Ser

Glu

Ser

805

Glu

Ala

His

Asn

Val

Ile

470

Ser

Thr

Arg

Leu

Thr

550

Lys

Val

Ala

Ser

Lys

630

Gly

Ala

Tyr

Asn

Trp

710

Asp

Pro

Arg

Ser

Tyr

790

Asp

Thr

Asp

Ser

Phe
870

Leu

455

His

Thr

Glu

Gly

Tyr

535

Gln

Val

Glu

Glu

Gly

615

Leu

Glu

Gly

Pro

Gly

695

Glu

Glu

Lys

Arg

Thr

775

Ala

Thr

His

Thr

Ala

855

Asp

Asp

Glu

Leu

Glu

Glu

520

Ser

Thr

Pro

Lys

Met

600

Leu

Lys

Trp

His

Gly

680

Asp

Trp

Lys

Ser

Leu

760

Ala

Ser

Phe

Gly

Thr

840

Thr

Arg

Thr

Ala

Ala

Pro

505

Lys

Thr

Ile

Val

Lys

585

Tyr

Val

Arg

Ile

Thr

665

Gly

Lys

Glu

Gly

Trp

745

Val

Arg

Leu

Arg

Ala

825

Glu

Thr

Val

Gln

Ala

Glu

490

Gln

Arg

Ser

Phe

Glu

570

Phe

Glu

Gly

Glu

Val

650

Glu

Asp

Ala

Asp

Trp

730

Val

Arg

Ala

Ile

Arg

810

Ala

Asp

Val

Tyr

Ile

Val

475

Ile

Asn

Leu

Gly

Leu

555

Leu

Asn

Asn

Arg

Phe

635

Asp

Phe

Trp

Ala

Asp

715

Glu

Ala

Lys

Met

Gly

795

Arg

Ala

Gly

Phe

Ile
875

Arg

460

Arg

Glu

Ser

Ala

Glu

540

Lys

Arg

Ser

Gln

His

620

Phe

Pro

Thr

Lys

Ser

700

Ala

Tyr

Ala

Arg

Glu

780

Trp

Arg

Ile

Asp

Gly

860

Tyr

Lys Leu Arg

Met

Asp

Met

Tyr

525

Asn

Tyr

Val

Phe

Ala

605

Lys

Leu

Glu

Asp

Pro

685

Pro

Trp

Gly

Glu

Lys

765

Glu

Lys

Trp

Phe

Glu

845

Ala

His

Arg

Trp

Pro

510

Ala

Ala

Pro

Asn

Ala

590

Leu

Phe

Pro

Arg

Glu

670

Ala

Ser

Ser

Ile

Lys

750

Lys

Leu

Phe

Arg

Lys

830

Lys

Asn

Leu

Ser

Leu

495

Asp

Arg

Ser

Gln

Ile

575

Glu

Met

Ser

Pro

Ser

655

Val

Glu

Glu

Tyr

Thr

735

Met

Asp

Gln

His

Arg

815

Leu

Ser

Thr

Arg

Ser

Glu

480

Asp

Ile

Ile

Gly

Glu

560

Trp

Gly

Phe

Asp

Lys

640

Leu

Tyr

Asp

Leu

Asp

720

Ile

Tyr

Leu

Asp

Trp

800

Lys

Glu

Leu

Pro

Cys
880
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-continued

Tyr Val Tyr Gln Ala Arg Asn Leu
885

Ser Asp Pro Tyr Ala His Ile Cys
900

Glu Ile Ile His Ser Thr Leu Asn
915 920

Phe Asp Glu Val Glu Ile Tyr Gly
930 935

Pro Pro Lys Val Ile Met Glu Leu
945 950

Asp Glu Phe Leu Gly Arg Ser Ile
965

Ser Glu Met Asp Ile Thr Pro Lys
980

Gly Asp Lys Ala Cys Gly Asp Val
995 1000

Arg Gly Lys Asp Gly Ser Asn Leu
1010 1015

Pro Asn Leu Tyr Met Val Pro Gln
1025 1030

Thr Ala Ile Glu Ile Leu Ala Trp
1045

Gln Met Ala Ser Ile Thr Ser Pro
1060

Glu Arg Val Glu Ser Val Val Ile
1075 1080

Phe Pro Ser Ser Val Leu Phe Met
1090 1095

Leu Tyr Met Pro Pro Leu Val Ile
1105 1110

Gly Arg Lys Pro Val Val Gly Gln
1125

Leu

Phe

905

Pro

Glu

Phe

Phe

Leu

985

Leu

Pro

Gly

Gly

Ser

1065

Lys

Lys

Lys

Cys

Ala Leu Asp Lys Asp Ser Phe
890 895

Leu His Arg Ser Lys Thr Thr
910

Thr Trp Asp Gln Thr Ile Ile
925

Pro Gln Thr Val Leu Gln Asn
940

Asp Asn Asp Gln Val Gly Lys
955 960

Ser Pro Val Val Lys Leu Asn
970 975

Leu Trp His Pro Val Met Asn
990

Val Thr Ala Glu Leu Ile Leu
1005

Ile Leu Pro Pro Gln Arg Ala
1020

Ile Arg Pro Val Val Gln Leu
1035 1040

Leu Arg Asn Met Lys Asn Phe
1050 1055

Leu Val Val Glu Cys Gly Gly
1070

Asn Leu Lys Lys Thr Pro Asn
1085

Val Phe Leu Pro Lys Glu Glu
1100

Val Ile Asp His Arg Gln Phe
1115 1120

Thr Ile Glu Arg Leu Asp Arg
1130 1135

Phe Arg Cys Asp Pro Tyr Ala Gly Lys Glu Asp Ile Val Pro Gln Leu

1140

Lys Ala Ser Leu Leu Ser Ala Pro
1155 1160

Met Glu Asp Thr Lys Pro Leu Leu
1170 1175

Glu Glu Ile Val Asp Trp Trp Ser
1185 1190

His Glu Lys Cys Gly Gln Tyr Ile
1205

Ile Tyr Asn Cys Glu Leu Glu Asn
1220

Asp Phe Ser Asp Thr Phe Lys Leu
1235 1240

Glu Asp Pro Ser Val Val Gly Glu
1250 1255

Pro Leu Pro Asp Asp Pro Ser Val
1265 1270

Glu Leu Pro Asp Ser Val Pro Gln
1285

Val Arg Gly Leu Glu Leu Gln Pro

1145

Pro

Ala

Lys

Gln

Val

1225

Tyr

Phe

Pro

Glu

Gln

1150

Cys Arg Asp Ile Val Ile Glu
1165

Ser Lys Leu Thr Glu Lys Glu
1180

Phe Tyr Ala Ser Ser Gly Glu
1195 1200

Lys Gly Tyr Ser Lys Leu Lys
1210 1215

Ala Glu Phe Glu Gly Leu Thr
1230

Arg Gly Lys Ser Asp Glu Asn
1245

Lys Gly Ser Phe Arg Ile Tyr
1260

Ala Pro Pro Arg Gln Phe Arg
1275 1280

Cys Thr Val Arg Ile Tyr Ile
1290 1295

Asp Asn Asn Gly Leu Cys Asp



US 8,323,906 B2
355

-continued

356

1300 1305 1310

Pro Tyr Ile Lys Ile Thr Leu Gly Lys Lys Val Ile Glu Asp Arg Asp
1315 1320 1325

His Tyr Ile Pro Asn Thr Leu Asn Pro Val Phe Gly Arg Met Tyr Glu
1330 1335 1340

Leu Ser Cys Tyr Leu Pro Gln Glu Lys Asp Leu Lys Ile Ser Val Tyr
1345 1350 1355 1360

Asp Tyr Asp Thr Phe Thr Arg Asp Glu Lys Val Gly Glu Thr Ile Ile
1365 1370 1375

Asp Leu Glu Asn Arg Phe Leu Ser Arg Phe Gly Ser His Cys Gly Ile
1380 1385 1390

Pro Glu Glu Tyr Cys Val Ser Gly Val Asn Thr Trp Arg Asp Gln Leu
1395 1400 1405

Arg Pro Thr Gln Leu Leu Gln Asn Val Ala Arg Phe Lys Gly Phe Pro
1410 1415 1420

Gln Pro Ile Leu Ser Glu Asp Gly Ser Arg Ile Arg Tyr Gly Gly Arg
1425 1430 1435 1440

Asp Tyr Ser Leu Asp Glu Phe Glu Ala Asn Lys Ile Leu His Gln His
1445 1450 1455

Leu Gly Ala Pro Glu Glu Arg Leu Ala Leu His Ile Leu Arg Thr Gln
1460 1465 1470

Gly Leu Val Pro Glu His Val Glu Thr Arg Thr Leu His Ser Thr Phe
1475 1480 1485

Gln Pro Asn Ile Ser Gln Gly Lys Leu Gln Met Trp Val Asp Val Phe
1490 1495 1500

Pro Lys Ser Leu Gly Pro Pro Gly Pro Pro Phe Asn Ile Thr Pro Arg
1505 1510 1515 1520

Lys Ala Lys Lys Tyr Tyr Leu Arg Val Ile Ile Trp Asn Thr Lys Asp
1525 1530 1535

Val Ile Leu Asp Glu Lys Ser Ile Thr Gly Glu Glu Met Ser Asp Ile
1540 1545 1550

Tyr Val Lys Gly Trp Ile Pro Gly Asn Glu Glu Asn Lys Gln Lys Thr
1555 1560 1565

Asp Val His Tyr Arg Ser Leu Asp Gly Glu Gly Asn Phe Asn Trp Arg
1570 1575 1580

Phe Val Phe Pro Phe Asp Tyr Leu Pro Ala Glu Gln Leu Cys Ile Val
1585 1590 1595 1600

Ala Lys Lys Glu His Phe Trp Ser Ile Asp Gln Thr Glu Phe Arg Ile
1605 1610 1615

Pro Pro Arg Leu Ile Ile Gln Ile Trp Asp Asn Asp Lys Phe Ser Leu
1620 1625 1630

Asp Asp Tyr Leu Gly Phe Leu Glu Leu Asp Leu Arg His Thr Ile Ile
1635 1640 1645

Pro Ala Lys Ser Pro Glu Lys Cys Arg Leu Asp Met Ile Pro Asp Leu
1650 1655 1660

Lys Ala Met Asn Pro Leu Lys Ala Lys Thr Ala Ser Leu Phe Glu Gln
1665 1670 1675 1680

Lys Ser Met Lys Gly Trp Trp Pro Cys Tyr Ala Glu Lys Asp Gly Ala
1685 1690 1695

Arg Val Met Ala Gly Lys Val Glu

Met Thr Leu Glu Ile Leu Asn Glu

1700

1705

1710

Lys Glu Ala Asp Glu Arg Pro Ala Gly Lys Gly Arg Asp Glu Pro Asn

1715

1720

1725
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Met Asn Pro
1730

Trp Phe Thr
1745

Phe Lys Trp

Phe Val Ala

Lys Leu Asp Leu Pro

1735

Asn Pro Cys Lys Thr
1750

Asn Arg Pro Glu Thr Ser Phe Leu

1740

Met Lys Phe Ile Val Trp Arg Arg
1755

1760

Val Ile Ile Gly Leu Leu Phe Leu Leu Ile Leu Leu Leu

1765

Val Leu Leu Tyr Ser

1780

Ile Val Lys Pro Asn Val

179

<210> SEQ I
<211> LENGT!
<212> TYPE:

5

D NO 97
H: 3724
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUE!
gaattccgge
gtetgectge
aaggtgatac
ttggaagagt
ctaaatgatg
tttaccatat
gaacatcaga
aagaggagat
ttgtttcette
agtggacgtyg
aatctatttt
tatgcgtcaa
gaggatgaaa
gaaagtagta
gacacaatgc
ctettttetg
gaggttgtag
ggattgatag
actttcagac
ttacgaatac
accattttaa
gaaggtgtte
gaaattggag
aacagagcct
gcagcccaat
aaggcatatg
cctaaaggtt
gatagggagg

aaagatgata

NCE: 97

cecggeateec
atctgetget
ttaatgtacc
gcttecaggte
ggtcagtgta
ggctttetga
agaaggtatc
gggcacctat
aacaagttga
gagttgataa
gcactcggee
ctgcagatgg
atgacaacca
gacctggtac
atacgcgect
tgcatcecag
acaagtactc
gcacatcaac
aaaatgctta
ctatagaaga
agggaaatga
tttetgttgt
taaacaatga
tggttacagt
atgtgcggat
accccgaaaa
ggatcaccat
ttgaaactece

gatcatgtac

gatggccgee
gaccetegtyg
ttctaaacta
tgcagaccte
cacagccagg
caaaaggaaa
gaagacaaga
tecttgetet
atctgatgea
agaaccttta
tgtggategt
atattcagca
cectgtttte
tacagtgggy
gaaatacagc
cacaggcgta
attgataatg
ttgtatcata
tgaagcattt
taaggattta
aaatggacat
aaagccactyg
agcgecattt
tcatgtgagg
taaagaaaac
tagaaatggc
tgatgaaatt
caaaaatgag

tggaacactt

1770

1775

Leu Pro Asn Tyr Leu Ser Met Lys
1790

1785

getgggecce
atcttcagte
gaggcagaca
atccggtcaa
gctgttgege
cagacacaga
cacactagag
atgcaagaga
gcacagaact
aatttgtttt
gaagaatatg
gatctgecce
acagaagcaa
gtggtttgty
attttgcage
atcaccacag
aaagtacaag
acagtaacag
gtagaggaaa
attaacactg
ttcaaaatca
aattatgaag
gctagagata
gatctggatg
ttagcagtgg
aatggtttaa
tcagggtcaa
ttgtataata

gctgtgaaca

ggcgeteegt
gtgatggtga
aaataattgg
gtgatcctga
tgtctgataa
aagaggttac
aaactgttet
atteccttggg
atactgtett
atatagaaag
atgtttttga
tcecactace
tttataattt
ccacagacag
agacaccaag
tctcectcatta
acatggatgg
attcaaatga
atgcattcaa
ccaattggag
gcacagacaa
aaaaccgtca
ttececcagagt
aggggectga
ggtcaaagat
ggtacaaaaa
tcataactte
ttacagtccet

ttgaagatgt

gegeggagec
agcctgcaaa
cagagttaat
tttecagagtt
gaaaagatca
tgtgetgeta
caggegtgee
ccetttecca
ctactcaata
agacactgga
tttgattget
catcagggta
tgaagttttyg
agatgaaccg
gtcacctggy
tttggacaga
ccagtttttt
taatgcacce
tgtggaaatc
agtcaatttt
agaaactaat
agtgaacctg
gacagecttyg
atgcactcct
caacggctat
attgcatgat
caaaatcctg
ggcaatagac

aaatgataat

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
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359 360

-continued

ccaccagaaa tacttcaaga atatgtagtc atttgcaaac caaaaatggg gtataccgac 1800
attttagctg ttgatcctga tgaacctgtc catggagctce cattttattt cagtttgcecce 1860
aatacttctc cagaaatcag tagactgtgg agcctcacca aagttaatga tacagctgcce 1920
cgtctttcat atcagaaaaa tgctggattt caagaatata ccattcctat tactgtaaaa 1980
gacagggccg gccaagctge aacaaaatta ttgagagtta atctgtgtga atgtactcat 2040
ccaactcagt gtcgtgcgac ttcaaggagt acaggagtaa tacttggaaa atgggcaatc 2100
cttgcaatat tactgggtat agcactgctc ttttcectgtat tgctaacttt agtatgtgga 2160
gtttttggtyg caactaaagg gaaacgtttt cctgaagatt tagcacagca aaacttaatt 2220
atatcaaaca cagaagcacc tggagacgat agagtgtgct ctgccaatgg atttatgacc 2280
caaactacca acaactctag ccaaggtttt tgtggtacta tgggatcagg aatgaaaaat 2340
ggagggcagg aaaccattga aatgatgaaa ggaggaaacc agaccttgga atcctgccgg 2400
ggggctggge atcatcatac cctggactcc tgcaggggag gacacacgga ggtggacaac 2460
tgcagataca cttactcgga gtggcacagt tttactcagc cccgtctegg tgaaaaattg 2520
catcgatgta atcagaatga agaccgcatg ccatcccaag attatgtcct cacttataac 2580
tatgagggaa gaggatctcc agctggttct gtgggctgct gcagtgaaaa gcaggaagaa 2640
gatggccttg actttttaaa taatttggaa cccaaattta ttacattagc agaagcatgce 2700
agtgctacaa ttaggtcttt gtcagacatt ctggaggttt ccaaaaataa tattgtaaag 2760
ttcaatttca acatgtatgt atatgatgat ttttttctca attttgaatt atgctactca 2820
ccaattatat ttttaaagca agttgttgct tatcttttcc aaaaagtgaa aaatgttaaa 2880
acagacaact ggtaaatctc aaactccagc actggaatta aggtctctaa agcatctgcet 2940
cttttttttt ttacggatat tttagtaata aatatgctgg ataaatatta gtccaacaat 3000
agctaagtta tgctaatatc acattattat gtattcactt taagtgatag tttaaaaaat 3060
aaacaagaaa tattgagtat cactatgtga agaaagtttt ggaaaagaaa caatgaagac 3120
tgaattaaat taaaaatgtt gcagctcata aagaattggg actcacccct actgcactac 3180
caaattcatt tgactttgga ggcaaaatgt gttgaagtgc cctatgaagt agcaattttc 3240
tataggaata tagttggaaa taaatgtgtg tgtgtatatt attattaatc aatgcaatat 3300
ttaaaatgaa atgagaacaa agaggaagat ggtaaaaact tgaaatgagg ctggggtata 3360
gtttgttcta caatgaaaaa agagagagct ttctaggcct gggctcttaa atgctgcatt 3420
ataactgagt ctatgaggaa ataagtcctg ttcaaattgt gtaatttgtt taaaatgtaa 3480
ataaataaac ttttctggtt tctgtgggaa ggaaataggg aatccaatgg aacagtagct 3540
ttgctttgca gtctgtttca agatttctge atccacaagt tagtagcaaa ctggggaata 3600
ctecgetgecag ctggggttece ctgctttttg gtagcaaggg tccagagatg agggtgtttt 3660
tttcggggag ctaataacaa aaacatttta aaacttacct ttactgaagt taaatcctta 3720
ttgc 3724
<210> SEQ ID NO 98

<211> LENGTH: 896

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 98

Met Ala Ala Ala Gly Pro Arg Arg Ser Val Arg Gly Ala Val Cys Leu
1 5 10 15
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Lys

Ile

Arg

65

Thr

Trp

Leu

Val

Gln

145

Ser

Gly

Gly

Phe

Leu

225

Pro

Arg

Pro

Pro

Thr

305

Leu

Gly

Pro

Phe

385

Asn

Leu

Leu

Leu

Lys

Gly

50

Ser

Ala

Leu

Glu

Leu

130

Glu

Asp

Val

Asn

Asp

210

Pro

Val

Pro

Asp

Arg

290

Thr

Ile

Thr

Thr

Asn

370

Thr

Gly

Ser

Glu

Leu

Val

Arg

Ser

Arg

Ser

His

115

Arg

Asn

Ala

Asp

Leu

195

Leu

Leu

Phe

Gly

Thr

275

Ser

Val

Met

Ser

Phe

355

Val

Ala

His

Val

Ile
435

Leu

20

Ile

Val

Asp

Ala

Asp

100

Gln

Arg

Ser

Ala

Lys

180

Phe

Ile

Pro

Thr

Thr

260

Met

Pro

Ser

Lys

Thr

340

Arg

Glu

Asn

Phe

Val

420

Gly

Thr

Leu

Asn

Pro

Val

85

Lys

Lys

Ala

Leu

Gln

165

Glu

Cys

Ala

Leu

Glu

245

Thr

His

Gly

His

Val

325

Cys

Gln

Ile

Trp

Lys

405

Val

Leu

Asn

Leu

Asp

70

Ala

Arg

Lys

Lys

Gly

150

Asn

Pro

Thr

Tyr

Pro

230

Ala

Val

Thr

Leu

Tyr

310

Gln

Ile

Asn

Leu

Arg

390

Ile

Pro

Asn

Val

Val

Glu

55

Phe

Leu

Lys

Val

Arg

135

Pro

Tyr

Leu

Arg

Ala

215

Ile

Ile

Gly

Arg

Phe

295

Leu

Asp

Ile

Ala

Arg

375

Val

Ser

Leu

Asn

Ile

Pro

40

Glu

Arg

Ser

Gln

Ser

120

Arg

Phe

Thr

Asn

Pro

200

Ser

Arg

Tyr

Val

Leu

280

Ser

Asp

Met

Thr

Tyr

360

Ile

Asn

Thr

Asn

Glu
440

Phe

25

Ser

Cys

Val

Asp

Thr

105

Lys

Trp

Pro

Val

Leu

185

Val

Thr

Val

Asn

Val

265

Lys

Val

Arg

Asp

Val

345

Glu

Pro

Phe

Asp

Tyr

425

Ala

Ser

Lys

Phe

Leu

Lys

90

Gln

Thr

Ala

Leu

Phe

170

Phe

Asp

Ala

Glu

Phe

250

Cys

Tyr

His

Glu

Gly

330

Thr

Ala

Ile

Thr

Lys

410

Glu

Pro

Arg

Leu

Arg

Asn

75

Lys

Lys

Arg

Pro

Phe

155

Tyr

Tyr

Arg

Asp

Asp

235

Glu

Ala

Ser

Pro

Val

315

Gln

Asp

Phe

Glu

Ile

395

Glu

Glu

Phe

Asp

Glu

Ser

60

Asp

Arg

Glu

His

Ile

140

Leu

Ser

Ile

Glu

Gly

220

Glu

Val

Thr

Ile

Ser

300

Val

Phe

Ser

Val

Asp

380

Leu

Thr

Asn

Ala

Gly Glu Ala

Ala

Ala

Gly

Ser

Val

Thr

125

Pro

Gln

Ile

Glu

Glu

205

Tyr

Asn

Leu

Asp

Leu

285

Thr

Asp

Phe

Asn

Glu

365

Lys

Lys

Asn

Arg

Arg
445

30

Asp

Asp

Ser

Phe

Thr

110

Arg

Cys

Gln

Ser

Arg

190

Tyr

Ser

Asp

Glu

Arg

270

Gln

Gly

Lys

Gly

Asp

350

Glu

Asp

Gly

Glu

Gln

430

Asp

Lys

Leu

Val

Thr

95

Val

Glu

Ser

Val

Gly

175

Asp

Asp

Ala

Asn

Ser

255

Asp

Gln

Val

Tyr

Leu

335

Asn

Asn

Leu

Asn

Gly

415

Val

Ile

Cys

Ile

Ile

Tyr

80

Ile

Leu

Thr

Met

Glu

160

Arg

Thr

Val

Asp

His

240

Ser

Glu

Thr

Ile

Ser

320

Ile

Ala

Ala

Ile

Glu

400

Val

Asn

Pro
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Arg

Leu

465

Lys

Asp

Asp

Thr

Tyr

545

Gly

Ile

Asp

Tyr

Leu

625

Ala

Gly

Gly

Ser

705

Lys

Thr

Thr

Ser

Gly

785

Leu

Thr

Leu

Val

Gly

Val

450

Asp

Glu

Pro

Pro

Ser

530

Asn

Thr

Leu

Ile

Phe

610

Thr

Gly

Gln

Pro

Lys

690

Val

Arg

Glu

Gln

Gly

770

Asn

Asp

Tyr

His

Leu
850

Cys

Thr

Glu

Asn

Glu

Lys

515

Lys

Ile

Leu

Gln

Leu

595

Ser

Lys

Phe

Ala

Thr

675

Trp

Leu

Phe

Ala

Thr

755

Met

Gln

Ser

Ser

Arg

835

Thr

Cys

Ala

Gly

Leu

Asn

500

Gly

Ile

Thr

Ala

Glu

580

Ala

Leu

Val

Gln

Ala

660

Gln

Ala

Leu

Pro

Pro

740

Thr

Lys

Thr

Cys

Glu

820

Cys

Tyr

Ser

Leu

Pro

Ala

485

Arg

Trp

Leu

Val

Val

565

Tyr

Val

Pro

Asn

Glu

645

Thr

Cys

Ile

Thr

Glu

725

Gly

Asn

Asn

Leu

Arg

805

Trp

Asn

Asn

Glu

Asn

Glu

470

Val

Asn

Ile

Asp

Leu

550

Asn

Val

Asp

Asn

Asp

630

Tyr

Lys

Arg

Leu

Leu

710

Asp

Asp

Asn

Gly

Glu

790

Gly

His

Gln

Tyr

Lys

Arg

455

Cys

Gly

Gly

Thr

Arg

535

Ala

Ile

Val

Pro

Thr

615

Thr

Thr

Leu

Ala

Ala

695

Val

Leu

Asp

Ser

Gly

775

Ser

Gly

Ser

Asn

Glu

855

Gln

Ala

Thr

Ser

Asn

Ile

520

Glu

Ile

Glu

Ile

Asp

600

Ser

Ala

Ile

Leu

Thr

680

Ile

Cys

Ala

Arg

Ser

760

Gln

Cys

His

Phe

Glu

840

Gly

Glu

Leu

Pro

Lys

Gly

505

Asp

Val

Asp

Asp

Cys

585

Glu

Pro

Ala

Pro

Arg

665

Ser

Leu

Gly

Gln

Val

745

Gln

Glu

Arg

Thr

Thr

825

Asp

Arg

Glu

Val

Ala

Ile

490

Leu

Glu

Glu

Lys

Val

570

Lys

Pro

Glu

Arg

Ile

650

Val

Arg

Leu

Val

Gln

730

Cys

Gly

Thr

Gly

Glu

810

Gln

Arg

Gly

Asp

Thr

Ala

475

Asn

Arg

Ile

Thr

Asp

555

Asn

Pro

Val

Ile

Leu

635

Thr

Asn

Ser

Gly

Phe

715

Asn

Ser

Phe

Ile

Ala

795

Val

Pro

Met

Ser

Gly

Val

460

Gln

Gly

Tyr

Ser

Pro

540

Asp

Asp

Lys

His

Ser

620

Ser

Val

Leu

Thr

Ile

700

Gly

Leu

Ala

Cys

Glu

780

Gly

Asp

Arg

Pro

Pro

860

Leu

His Val Arg

Tyr

Tyr

Lys

Gly

525

Lys

Arg

Asn

Met

Gly

605

Arg

Tyr

Lys

Cys

Gly

685

Ala

Ala

Ile

Asn

Gly

765

Met

His

Asn

Leu

Ser

845

Ala

Asp

Val

Lys

Lys

510

Ser

Asn

Ser

Pro

Gly

590

Ala

Leu

Gln

Asp

Glu

670

Val

Leu

Thr

Ile

Gly

750

Thr

Met

His

Cys

Gly

830

Gln

Gly

Phe

Arg

Ala

495

Leu

Ile

Glu

Cys

Pro

575

Tyr

Pro

Trp

Lys

Arg

655

Cys

Ile

Leu

Lys

Ser

735

Phe

Met

Lys

His

Arg

815

Glu

Asp

Ser

Leu

Asp

Ile

480

Tyr

His

Ile

Leu

Thr

560

Glu

Thr

Phe

Ser

Asn

640

Ala

Thr

Leu

Phe

Gly

720

Asn

Met

Gly

Gly

Thr

800

Tyr

Lys

Tyr

Val

Asn
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865

870

875

Asn Leu Glu Pro Lys Phe Ile Thr Leu Ala Glu

885

<210> SEQ ID NO 99
<211> LENGTH: 2391

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 99

gtcgacccac
acaacagtca
ggecccggag
ctgagccagyg
cctcataact
acaccegtgyg
aaacccgtca
gtcttetgga
gaagtcgtet
gctgtgetea
acatacgtgg
ctettgegta
ggeetggete
acagtcattg
gaggccttge
cgettetact
ctggaccceyg
atctggagtt
ctggeggecc

tegggectge

ctgctetetg
atccagggec
ctcaagetty
ctgacctegt
ggagactcgg
atcceettet
ggggatccag
tccgacagtyg
tcagacagtg
ggctgggata
gatgggggee
gagagtagtg
cgagaggggt

aagaagaagt

gcgtecgecg
ttetgectga
aggcccagga
gtgaggctgt
atgaccctga
tgagcatcag
cggtgeagtt
accattcaat
tccgcaatga
tggacgttte
ctectaggtgt
tcetgegete
agetggtett
ccatcetget
acctgtaccyg
acatgctggyg
agggctacgg
ttgetggece
gggectectg
agccctectt
tcaacagcga
ccttecatcett
cctgecagecy
cctacaactyg
ceggetetet
tgctgaggga
gcagectgtt
acctgtectt
aggaggaaga
geetgetggy
cagggcctgg
gcaacggggce
ccetaggecc

gtctgeccac

ctacgaggcece
gtetgtette
gecagaggag
ggccagegte
caagcgcage
cgtecatgat
cecgectgety
cctggteagt
gagccacgte
tcggegggag
caccttgget
caaccaacac
cctectggga
gcacttectg
ggcactcact
ctggggcgty
gaaccctgac
ggtggecttt
tgctgcccag
cgcegtecte
caccctecte
cctetectat
caagcccage
ccecagecee
gcacagcace
ggagtccgea
cctggaaggt
agaagacgac
agaggaggag
gcctggagea
caaggccccee
ccetgaggag
ccttecagge

catcagcgag

890

ctgegtgggy
agagagacgce
ctggcacgge
atcatctacce
ttgagagtece
gatgaggagce
gagacagagg
ggcacaggty
agctgccagt
aatggggaga
gcecttetge
ggcatecgac
atcaaccagg
tacctctgea
gaggtgcgeyg
cctgecttea
ttetgetgge
gcecgtetega
cggcaggget
ctgctgetga
ttccactacce
gtggtgctta
cctgacecty
tacgcagatyg
agtegetegg
ctgaacccty
caagaccage
cagagtgget
gaagaggagyg
gagagactgc
tggccaggag
cggctgeggy
tcttetgeee

aagagcagece

880

Ala Cys Thr Lys Arg

agcagcccecc
cceeegtggt
gacagcgacyg
gcacectgge
ccaaacgeece
ttetgecceg
agcggaccaa
getggtegge
gcaaccacat
tecetgecact
tcaccttcett
gtaacctgac
ctgaccteee
cettttectg
atgtcaacac
tcacagggcet
tctecatcta
tgagtgtett
ttgagaagaa
gcgccacgty
tctttgctac
gcaaggaggt
ctetgaccac
ggcggetgta
gcaagagtca
gccaagggec
agcatgatce
cctatgecte
ccgecttece
cecectgcacag
actttgggac
agaatggaga
agcctcacaa

tcetgegget

895

ggaccttgag
caggccegea
gcaceeggag
cgggetactg
gatcatcaac
ggceetggac
gcccatetgt
cagaggcetgt
gacgagctte
gaagacactyg
cttecctecact
agetgeecetg
ttttgcctge
ggctetgety
cggecccatg
agcegtggge
tgacacgcte
cctgtacate
aggtcctgte
gctgetggea
ctgcaattgce
ccggaaagea
caagtccace
ccagecectac
gcccagetac
ccetggectyg
tgacacggac
tacccactca
tggagagcag
tactcccaag
cacagcaaaa
tgeectgtet
aggcatcctt

cceectggag

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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caatgcacag ggtcttcceg gggctectee gectagtgagg gcagecgggg cggcccccect 2100
ceceecgeccac cgccccggea gagectecag gagcagctga acggggtcat gcccatcgec 2160
atgagcatca aggcaggcac ggtggatgag gactcgtcag gctccgacag cgacgaaacyg 2220
tccatctgag gagcctggge cttgccggga ggggtactca ccccacctaa ggccatctag 2280
tgccaactcc ccccccacca ttecccectcac tgcactttgg acccectgggg ccaacatcte 2340
caagacaaag tttttcagaa aagaggaaaa aaaaaaaaaa agggcggccg ¢ 2391
<210> SEQ ID NO 100

<211> LENGTH: 565

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 100

Met Thr Ser Phe Ala Val Leu Met Asp Val Ser Arg Arg Glu Asn Gly
1 5 10 15

Glu Ile Leu Pro Leu Lys Thr Leu Thr Tyr Val Ala Leu Gly Val Thr
20 25 30

Leu Ala Ala Leu Leu Leu Thr Phe Phe Phe Leu Thr Leu Leu Arg Ile

Leu Arg Ser Asn Gln His Gly Ile Arg Arg Asn Leu Thr Ala Ala Leu

Gly Leu Ala Gln Leu Val Phe Leu Leu Ile Asn Gln Ala Asp Leu Pro

Phe Ala Cys Thr Val Ile Ala Ile Leu Leu His Phe Leu Tyr Leu Cys

85 90 95

Thr Phe Ser Trp Ala Leu Leu Glu Ala Leu His Leu Tyr Arg Ala Leu
100 105 110

Thr Glu Val Arg Asp Val Asn Thr Gly Pro Met Arg Phe Tyr Tyr Met
115 120 125

Leu Gly Trp Gly Val Pro Ala Phe Ile Thr Gly Leu Ala Val Gly Leu
130 135 140

Asp Pro Glu Gly Tyr Gly Asn Pro Asp Phe Cys Trp Leu Ser Ile Tyr
145 150 155 160

Asp Thr Leu Ile Trp Ser Phe Ala Gly Pro Val Ala Phe Ala Val Ser
165 170 175

Met Ser Val Phe Leu Tyr Ile Leu Ala Ala Arg Ala Ser Cys Ala Ala
180 185 190

Gln Arg Gln Gly Phe Glu Lys Lys Gly Pro Val Ser Gly Leu Gln Pro
195 200 205

Ser Phe Ala Val Leu Leu Leu Leu Ser Ala Thr Trp Leu Leu Ala Leu
210 215 220

Leu Ser Val Asn Ser Asp Thr Leu Leu Phe His Tyr Leu Phe Ala Thr
225 230 235 240

Cys Asn Cys Ile Gln Gly Pro Phe Ile Phe Leu Ser Tyr Val Val Leu
245 250 255

Ser Lys Glu Val Arg Lys Ala Leu Lys Leu Ala Cys Ser Arg Lys Pro
260 265 270

Ser Pro Asp Pro Ala Leu Thr Thr Lys Ser Thr Leu Thr Ser Ser Tyr
275 280 285

Asn Cys Pro Ser Pro Tyr Ala Asp Gly Arg Leu Tyr Gln Pro Tyr Gly
290 295 300

Asp Ser Ala Gly Ser Leu His Ser Thr Ser Arg Ser Gly Lys Ser Gln
305 310 315 320
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370

Pro Ser Tyr

Gly Gln Gly

Gly Gln Asp

355

Ser Leu Glu
370

Asp Ser Glu
385

Gly Glu Gln

Pro Leu His

Pro Trp Pro

435

Gly Ala Pro
450

Glu Gly Ser
465

Gly Ile Leu

Leu Leu Arg

Ser Ala Ser

515

Arg Gln Ser
530

Ser Ile Lys
545

Asp Glu Thr

<210> SEQ I
<211> LENGT!
<212> TYPE:

Ile Pro Phe Leu Leu

325

Pro Pro Gly Leu Gly

340

Gln Gln His Asp Pro

360

Asp Asp Gln Ser Gly

375

Glu Glu Glu Glu Glu
390

Gly Trp Asp Ser Leu

405

Ser Thr Pro Lys Asp

420

Gly Asp Phe Gly Thr

440

Glu Glu Arg Leu Arg

455

Leu Gly Pro Leu Pro
470

Lys Lys Lys Cys Leu

485

Leu Pro Leu Glu Gln

500

Glu Gly Ser Arg Gly

520

Leu Gln Glu Gln Leu

535

Ala Gly Thr Val Asp
550

Ser Ile
565

D NO 101
H: 3748
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 101

gggaaccecag
tcagcagect
atagctatgg
tctgaccetgyg
atgggagatg
ccatcactat
ctcectgaca
ctaataatag
atcatcaagt
gtaagggaaa
ataccgeatg

accaagacct

gcatgaatga
tcgagatggt
actcagactc
acctctttaa
agagtggtag
cagcctetgt
ctcagaggca
cattaagcac
gctaccgeta
ggteccctge
gcetcaaagt

actgctacaa

ccatgececet
gectegaact
tgggcaaaat
ggtagagctg
cactttcaac
ggccattaca
tgttaagage
agtgtetttt
cactgcgtat
agaactgtac
gcagectcac

ggectgtety

Arg Glu Glu
330

Asp Pro Gly
345

Asp Thr Asp

Ser Tyr Ala

Glu Glu Glu

395

Leu Gly Pro
410

Gly Gly Pro
425

Thr Ala Lys

Glu Asn Gly

Gly Ser Ser

475

Pro Thr Ile
490

Cys Thr Gly
505

Gly Pro Pro

Asn Gly Val

Glu Asp Ser
555

cacattctgt
geceetgetyg
gettggettt
cacacaggag
ctgacegtgyg
gtagetgtygg
ccteggacat
atatttcttt
ggcactgcat
aaacaagcca
ttecattgaag

acagcagget

Ser

Ser

Ser

Ser

380

Glu

Gly

Gly

Glu

Asp

460

Ala

Ser

Ser

Pro

Met

540

Ser

Ala

Leu

Asp

365

Thr

Ala

Ala

Pro

Ser

445

Ala

Gln

Glu

Ser

Arg

525

Pro

Gly

Leu

Phe

350

Ser

His

Ala

Glu

Gly

430

Ser

Leu

Pro

Lys

Arg

510

Pro

Ile

Ser

accctaccte

gctacetggt

tttaccatct

aaattaggac

tggtccgaga

tggatagggt

actctgaaat

tgacaatcat

gctgtggagyg

acaacaatat

ttegagggaa

cagggagtga

Asn Pro
335

Leu Glu

Asp Leu

Ser Ser

Phe Pro

400

Arg Leu
415

Lys Ala

Gly Asn

Ser Arg

His Lys

480

Ser Ser
495

Gly Ser

Pro Pro

Ala Met

Asp Ser
560

aaccaacteg
caccaaagte
agcccagact
taccaggaag
taatggagag
ttccaaaatce
taccctttat
cattttgagce
cttectgtgga
tgatgccagg
tggeteecte

cactttcatg

60

120

180

240

300

360

420

480

540

600

660

720
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ttttacaata caggggccca gacaggacca gggccttcgg gagcccaagce agcagtgact 780
gacagcagga atctcacagg ccaaagtggt cagaatgctg ggaacctgat tattctcaaa 840
aatgaggctg tttctcaaaa tgagccacga cagcccaacc ctgactggeg ttactcetgec 900
tcecectgagag caggcatgca cagctctgtg cacctagagg aggctggcat tctacggget 960

ggtccaggag ggcctgatca gcagtggcca acagtatcca gtgcaacacc agaaccagag 1020
gcaggagaag tgtcccctce agtceggtgeg ggtgtcaaca gcaacagcetg gacctttaaa 1080
tacggaccag gcaaccccaa acaatceggt ccecggtgagt tgcccgacaa attcattatce 1140
ccaggatctc ctgcaatcat ctccatccgg caggagecta ctaacagceca aattgacaaa 1200
agtgacttca taaccttcgg caaaaaggag gagaccaaga aaaagaagaa aaagaagaag 1260
ggtaacaaga cccaggagaa aaaagagaaa gggaacagca cgactgacaa cagtgaccag 1320
tgaggtcctc aaatggaaac aagccactta gccagttttt gtaataatgg caaatctctce 1380
ccatgtagca attccctget cctttttect atctacatga gccectcettag agacctcaga 1440
aatctgcaga aagttccctg tgtctgtcta gaacgcattt aacaggtttt gtcgtaaaag 1500
ctttactaag tctggtgtta actctttcte tccactctgg cttgttttca gaacctaaaa 1560
agcagaccca agtttccttt ctecctcecgece gcaaaggaga ggcttcccag ccccgcecagt 1620
gagaggttgg actctctgce ctgtgctcecg gggatcctgt cttgatgaca cttgcagggce 1680
aggctgaaaa gttttgagat tgagcagctt gggagtttgt ggccactggg tatgtgtgge 1740
taccgegggt atgcgagtge cagatattgg ctgagacgag ccagcttaga ctaattggta 1800
caaggaaggc aagaaaacaa agacaaataa acagcggaag ttatcagtat ggaggggaag 1860
tgtaaactta aagggaccag actttctaaa tcttacaact caagaggtgg cagccaccct 1920
ctaggagaca aaactacccc cactgacaag gctttaggag accctaaagt ctgatggcetg 1980
tgacgtcatt atacctaaaa tctgcatcat acctgcaagc caacagttca gtgttttaac 2040
agagaaccac cctgggaaac agaagcagat ctgatgtgtt tcctatacat gtcectgtget 2100
cactttatta aaaattcttt tgcacacaat gtttatgaaa aggccagatc cttttccaat 2160
acttatgcaa aagcaaaaga aaaccccgac acctcacctt tcgctgtttg ttgtttcata 2220
gatttattta aaaaaagaga aagtctatag ctataaatct ttaaagagaa atatgaatac 2280
aattcceccta aactctcecte aaaagagaat tcagtctaca gccatttaaa tgatcattge 2340
tgctacagaa gtgctttaag agaattgcct gaaacatctg tattatatcg gccacctgec 2400
aatcacagct ttactctttc aggtcactct ggggctgect cttgcatgta ttactaaata 2460
aaatgatctc tctttectecte tectctcetete ttttctaaga aacaattatg tgcactttga 2520
tacacaacct tctctaacca actatatatc aagacccaaa aattgaagaa aaatattgtt 2580
ttctcataca gtgagcagat ttttcaatct actaattctg tgacttgtct tggtgtgcta 2640
gcctacacct tetetttggt ttagttttece ttttectataa cactctgaat tgctaatctt 2700
actaacacct atgatgttac ctgaaatcaa tctcccatat gtatgctgta tgctatgcecta 2760
agactcctga aatatactta ctctgtgectt gtgtatgtga atgttaatgc aactattacc 2820
tagagtgaac tttaagcttt attgttgaat gtaattccat tatatttcct tttgtacacc 2880
tgtgaaaaag tggagtagtg tttttttaac cattgttaat cagcttttgt gtatgaaaga 2940
cacagtaaaa tttctttctt aaatcaagat actggtgatt caaggaattt tatttatggt 3000
ccagccaaga gccatctegt gccaagactt ctgctggcaa gggaatggat aaagetgttt 3060

tgttctagta acaattttgg aatgaatact gacaatattc catgagggtg tgcaagcaca 3120
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aattttacca

aaatatcagc

ttgttataat

aaaagaggta

ctacttttag

gccatggggt

atcattttge

tegggetaat

cgaagtgett

catgtggatt

aaatggtggt

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

<400>

PRT

SEQUENCE :

Met Asn Asp His

1

Ser

Val

Leu

Glu

65

Ser

Pro

Val

Thr

Ser

145

Tyr

Val

Ile

Glu

Cys

225

Gly

Asp

Ala

Thr

Phe

50

Leu

Gly

Ser

Ser

Tyr

130

Phe

Arg

Arg

Asp

Val

210

Leu

Ala

Ser

Ala

Lys

35

Tyr

His

Ser

Leu

Lys

115

Ser

Ile

Tyr

Glu

Ala

195

Arg

Thr

Gln

Arg

Phe

20

Val

His

Thr

Thr

Ser

100

Ile

Glu

Phe

Thr

Arg

180

Arg

Gly

Ala

Thr

Asn

atctgaccte
tcatagaaag
gtacaattta
ggagtctgtt
cttcattctce
aaaacttgtt
ceccactgaag
ttattaatga
tccaatceat
cattttgaat
atgaaaaaaa
SEQ ID NO 102
LENGTH:

TYPE:
ORGANISM: Homo sapiens

436

102

Ala

5

Glu

Ile

Leu

Gly

Phe

85

Ala

Leu

Ile

Leu

Ala

165

Ser

Ile

Asn

Gly

Gly

245

Leu

Pro

Met

Ala

Ala

Glu

70

Asn

Ser

Pro

Thr

Leu

150

Tyr

Pro

Pro

Gly

Ser

230

Pro

Thr

His

Val

Met

Gln

55

Ile

Leu

Val

Asp

Leu

135

Thr

Gly

Ala

His

Ser

215

Gly

Gly

Gly

tttgaagttg
taacaaaatt
gaagtttgat
atttaaaaaa
ccatattttg
acccaacaca
cccatgtate
tgataattat
gttagttact
tggtgctatt

aaaaaaaa

Ile

Pro

Asp

Thr

Arg

Thr

Ala

Thr

120

Tyr

Ile

Thr

Glu

Gly

200

Leu

Ser

Pro

Gln

cagaatgctt

tgctgtcace

taattatatt

agcattaaat

aagggtgtgt

tgtgaaccat

tgaccttacg

aatgtatctg

agttattaca

ggtatttect

Leu

Ser

Thr

Val

Ile

105

Gln

Leu

Ile

Ala

Leu

185

Leu

Thr

Asp

Ser

Ser

Tyr

10

Thr

Asp

Asp

Thr

Val

Thr

Arg

Ile

Ile

Cys

170

Tyr

Lys

Lys

Thr

Gly

250

Gly

Pro

Ala

Ser

Leu

Arg

75

Val

Val

His

Ile

Leu

155

Cys

Lys

Val

Thr

Phe

235

Ala

Gln

tgaaattcta atggtatctyg

ttaaataaga

atctatttag

ttaaaaaaaa

aacttcaget

tgcctacatt

tgccttttga

tacagcactt

gctgtaagga

ctgttattge

Thr

Pro

Gly

Asp

60

Lys

Arg

Ala

Val

Ala

140

Ser

Gly

Gln

Gln

Tyr

220

Met

Gln

Asn

Ser

Ala

Gln

45

Leu

Met

Asp

Val

Lys

125

Leu

Ile

Gly

Ala

Pro

205

Cys

Phe

Ala

Ala

Thr

Gly

Asn

Phe

Gly

Asn

Val

110

Ser

Ser

Ile

Phe

Asn

190

His

Tyr

Tyr

Ala

Gly

Asn

15

Tyr

Ala

Lys

Asp

Gly

95

Asp

Pro

Thr

Lys

Cys

175

Asn

Phe

Lys

Asn

Val
255

Asn

cattttaatt
gcattaatat
actgtettgt
ctgcaggatt
gtaggttgtg
actaggagaa
tttacattty
taaaacacgt

taataaatga

Ser

Leu

Trp

Val

Glu

80

Glu

Arg

Arg

Val

Cys

160

Gly

Asn

Ile

Ala

Thr

240

Thr

Leu

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3748
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-continued
260 265 270
Ile Ile Leu Lys Asn Glu Ala Val Ser Gln Asn Glu Pro Arg Gln Pro
275 280 285
Asn Pro Asp Trp Arg Tyr Ser Ala Ser Leu Arg Ala Gly Met His Ser
290 295 300
Ser Val His Leu Glu Glu Ala Gly Ile Leu Arg Ala Gly Pro Gly Gly
305 310 315 320
Pro Asp Gln Gln Trp Pro Thr Val Ser Ser Ala Thr Pro Glu Pro Glu
325 330 335
Ala Gly Glu Val Ser Pro Pro Val Gly Ala Gly Val Asn Ser Asn Ser
340 345 350
Trp Thr Phe Lys Tyr Gly Pro Gly Asn Pro Lys Gln Ser Gly Pro Gly
355 360 365
Glu Leu Pro Asp Lys Phe Ile Ile Pro Gly Ser Pro Ala Ile Ile Ser
370 375 380
Ile Arg Gln Glu Pro Thr Asn Ser Gln Ile Asp Lys Ser Asp Phe Ile
385 390 395 400
Thr Phe Gly Lys Lys Glu Glu Thr Lys Lys Lys Lys Lys Lys Lys Lys
405 410 415
Gly Asn Lys Thr Gln Glu Lys Lys Glu Lys Gly Asn Ser Thr Thr Asp
420 425 430
Asn Ser Asp Gln
435
<210> SEQ ID NO 103
<211> LENGTH: 2429
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 103
gtcgacccac gcgtecgegg acgcgtggge ggctgagege tggeggtcgg tgcggegtca 60
ggtgcgcceg ccaggtgagce gcgctccctg gcaccgttgg cccccggagg gtcgggecca 120
gttgcggcga gcggattggt ttatcttgga agctaaaggg cattgctcat cctgaagatc 180
agctgaccat tgacaatcag ccatgtcatc caggcctctt gaaagtccac ctccttacag 240
gcctgatgaa ttcaaaccga atcattatgc accaagcaat gacatatatg gtggagagat 300
gcatgttcga ccaatgectct ctcagccage ctactcectttt tacccagaag atgaaattcect 360
tcacttctac aaatggacct ctcctccagg agtgattcgg atcctgtcta tgctcattat 420
tgtgatgtgc attgccatct ttgecctgtgt ggectceccacg cttgcctggg acagaggcta 480
tggaacttcc cttttaggag gtagtgtagg ctacccttat ggaggaagtg gctttggtag 540
ctacggaagt ggctatggct atggctatgg ttatggctat ggctacggag gctatacaga 600
cccaagagca gcaaagggct tcatgttgge catggcectgec ttttgtttca ttgecgegtt 660
ggtgatcttt gttaccagtg ttataagatc tgaaatgtcc agaacaagaa gatactactt 720
aagtgtgata atagtgagtg ctatcctggg catcatggtg tttattgcca caattgtcta 780
tataatggga gtgaacccaa ctgctcagtc ttctggatct ctatatggtt cacaaatata 840
tgccctetge aaccaatttt atacacctge agctactgga ctctacgtgg atcagtattt 900
gtatcactac tgtgttgtgg atccccagga ggccattgec attgtactgg ggttcatgat 960
tattgtggct tttgctttaa taattttctt tgctgtgaaa actcgaagaa agatggacag 1020
gtatgacaag tccaatattt tgtgggacaa ggaacacatt tatgatgagc agccccccaa 1080
tgtcgaggag tgggttaaaa atgtgtctge aggcacacag gacgtgcctt cacccccatce 1140
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tgactatgtg gaaagagttg acagtcccat ggcatactct tccaatggca aagtgaatga 1200
caagcggttt tatccagagt cttcecctataa atccacgcecg gttectgaag tggttcagga 1260
gcttceccatta acttecgectg tggatgactt caggcagcect cgttacagca gcggtggtaa 1320
ctttgagaca ccttcaaaaa gagcacctgc aaagggaaga gcaggaaggt caaagagaac 1380
agagcaagat cactatgaga cagactacac aactggcggc gagtcctgtg atgagctgga 1440
ggaggactgg atcagggaat atccacctat cacttcagat caacaaagac aactgtacaa 1500
gaggaatttt gacactggcce tacaggaata caagagctta caatcagaac ttgatgagat 1560
caataaagaa ctctcccegtt tggataaaga attggatgac tatagagaag aaagtgaaga 1620
gtacatggct gctgctgatg aatacaatag actgaagcaa gtgaagggat ctgcagatta 1680
caaaagtaag aagaatcatt gcaagcagtt aaagagcaaa ttgtcacaca tcaagaagat 1740
ggttggagac tatgatagac agaaaacata gaaggctgat gccaagttgt ttgagaaatt 1800
aagtatctga catctctgca atcttctcag aaggcaaatg actttggacc ataacccegg 1860
aagccaaacc tctgtgagca tcacaaagtt ttggttgett taacatcatc agtattgaag 1920
cattttataa atcgcttttg ataatcaact gggctgaaca ctccaattaa ggattttatg 1980
ctttaaacat tggttcttgt attaagaatg aaatactgtt tgaggttttt aagccttaaa 2040
ggaaggttct ggtgtgaact aaactttcac accccagacg atgtcttcat acctacatgt 2100
atttgtttgce ataggtgatc tcatttaatc ctctcaacca cctttcagat aactgttatt 2160
tataatcact tttttccaca taaggaaact gggttcctgc aatgaagtct ctgaagtgaa 2220
actgcttgtt tcctagcaca cacttttggt taagtctgtt ttatgacttc attaataata 2280
aattccctgg cctttcatat tttagctact atatatgtga tgatctacca gcctcectat 2340
tttttttctg ttatataaat ggttaaaaga ggtttttctt aaataataaa gatcatgtaa 2400
aagtaaaaaa aaaaaaaaag ggcggccgce 2429
<210> SEQ ID NO 104

<211> LENGTH: 522

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 104

Met Ser Ser Arg Pro Leu Glu Ser Pro Pro Pro Tyr Arg Pro Asp Glu
1 5 10 15

Phe Lys Pro Asn His Tyr Ala Pro Ser Asn Asp Ile Tyr Gly Gly Glu
20 25 30

Met His Val Arg Pro Met Leu Ser Gln Pro Ala Tyr Ser Phe Tyr Pro
35 40 45

Glu Asp Glu Ile Leu His Phe Tyr Lys Trp Thr Ser Pro Pro Gly Val
50 55 60

Ile Arg Ile Leu Ser Met Leu Ile Ile Val Met Cys Ile Ala Ile Phe
Ala Cys Val Ala Ser Thr Leu Ala Trp Asp Arg Gly Tyr Gly Thr Ser
85 90 95

Leu Leu Gly Gly Ser Val Gly Tyr Pro Tyr Gly Gly Ser Gly Phe Gly
100 105 110

Ser Tyr Gly Ser Gly Tyr Gly Tyr Gly Tyr Gly Tyr Gly Tyr Gly Tyr
115 120 125

Gly Gly Tyr Thr Asp Pro Arg Ala Ala Lys Gly Phe Met Leu Ala Met
130 135 140
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Ala Ala Phe

145

Ile Arg Ser

Ile Val Ser

Tyr Ile Met

195

Gly Ser Gln
210

Thr Gly Leu

225

Pro Gln Glu

Phe Ala Leu

Arg Tyr Asp

275

Glu Gln Pro
290

Thr Gln Asp

305

Ser Pro Met

Tyr Pro Glu

Glu Leu Pro

355

Ser Ser Gly
370

Gly Arg Ala

385

Asp Tyr Thr

Ile Arg Glu

Lys Arg Asn

435

Glu Leu Asp
450

Asp Asp Tyr

465

Tyr Asn Arg

Lys Asn His

Met Val Gly

<210>
<211>
<212>
<213>
<220>
<221>
<222>

515

SEQ ID NO 105

LENGTH: 2985

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: 15

Cys

Glu

Ala

180

Gly

Ile

Tyr

Ala

Ile

260

Lys

Pro

Val

Ala

Ser

340

Leu

Gly

Gly

Thr

Tyr

420

Phe

Glu

Arg

Leu

Cys

500

Asp

Phe

Met

165

Ile

Val

Tyr

Val

Ile

245

Ile

Ser

Asn

Pro

Tyr

325

Ser

Thr

Asn

Arg

Gly

405

Pro

Asp

Ile

Glu

Lys

485

Lys

Tyr

Ile

150

Ser

Leu

Asn

Ala

Asp

230

Ala

Phe

Asn

Val

Ser

310

Ser

Tyr

Ser

Phe

Ser

390

Gly

Pro

Thr

Asn

Glu

470

Gln

Gln

Asp

Ala

Arg

Gly

Pro

Leu

215

Gln

Ile

Phe

Ile

Glu

295

Pro

Ser

Lys

Pro

Glu

375

Lys

Glu

Ile

Gly

Lys

455

Ser

Val

Leu

Arg

Ala

Thr

Ile

Thr

200

Cys

Tyr

Val

Ala

Leu

280

Glu

Pro

Asn

Ser

Val

360

Thr

Arg

Ser

Thr

Leu

440

Glu

Glu

Lys

Lys

Gln
520

Leu

Arg

Met

185

Ala

Asn

Leu

Leu

Val

265

Trp

Trp

Ser

Gly

Thr

345

Asp

Pro

Thr

Cys

Ser

425

Gln

Leu

Glu

Gly

Ser

505

Lys

Val

Arg

170

Val

Gln

Gln

Tyr

Gly

250

Lys

Asp

Val

Asp

Lys

330

Pro

Asp

Ser

Glu

Asp

410

Asp

Glu

Ser

Tyr

Ser

490

Lys

Thr

Ile

155

Tyr

Phe

Ser

Phe

His

235

Phe

Thr

Lys

Lys

Tyr

315

Val

Val

Phe

Lys

Gln

395

Glu

Gln

Tyr

Arg

Met

475

Ala

Leu

Phe Val Thr Ser

Tyr

Ile

Ser

Tyr

220

Tyr

Met

Arg

Glu

Asn

300

Val

Asn

Pro

Arg

Arg

380

Asp

Leu

Gln

Lys

Leu

460

Ala

Asp

Ser

Leu

Ala

Gly

205

Thr

Cys

Ile

Arg

His

285

Val

Glu

Asp

Glu

Gln

365

Ala

His

Glu

Arg

Ser

445

Asp

Ala

Tyr

His

Ser

Thr

190

Ser

Pro

Val

Ile

Lys

270

Ile

Ser

Arg

Lys

Val

350

Pro

Pro

Tyr

Glu

Gln

430

Leu

Lys

Ala

Lys

Ile
510

Val

175

Ile

Leu

Ala

Val

Val

255

Met

Tyr

Ala

Val

Arg

335

Val

Arg

Ala

Glu

Asp

415

Leu

Gln

Glu

Asp

Ser

495

Lys

Val

160

Ile

Val

Tyr

Ala

Asp

240

Ala

Asp

Asp

Gly

Asp

320

Phe

Gln

Tyr

Lys

Thr

400

Trp

Tyr

Ser

Leu

Glu

480

Lys

Lys
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<223> OTHER INFORMATION: n = A,T,C or G

<400> SEQUENCE: 105

ccecgegtceg gattnttttg ataagtacgg gacgttattg atggtagaga atatttttat 60
agactgttgg agttggaagt cttcttgctt ggcattaagg aagagactga taaaggtaat 120
gggtgtgaac cactcttaaa gatgtaggca atgaaaaaat agcctggaga gagaacaagg 180
ccaagtgaag tttgtcattc cccacctcee cccaccctee atcttccaaa ccaaggagaa 240
ggagccagtg gagaacaaag gagcttaagg aacattcgag taaagttcct caagattcag 300
tagtagatct taaaaatgaa atgtattagg atatattaca tatggactgt ttctataata 360
tactcttcect ttctectete agetttgaca tctttatata atagcatgat attttactta 420
catatatctt taaaaaatca ttctatagga gtgtccctag ttgtaacaga aactgtcgat 480
gcaggtttat ttggagaagg attggggaga gttttgattc atgcatggga gcatttactt 540
ttacagccaa agaccaaagg tgaaagtgct aattgtgaaa agtatgggaa agttatacca 600
gcaagtgctg ttatatttgg gatggcagta gaatgtgcag agataagaag acatcataga 660
gtgggtatta aggacattgc tggtatccat ttgccaacaa atgtgaaatt tcagagtccg 720
gcttattctt ctgtagatac tgaagaaaca attgaacctt atacaactga aaagatgagt 780
cgagttcctg gaggatattt ggetttgaca gagtgctttg aaattatgac agtagattte 840
aacaaccttc aggaattaaa aagtcttgca actaaaaagc ctgataagat tggtattcct 900
gttattaaag aaggcatact agatgctatt atggtttggt ttgtgctcca gcttgatgat 960

gaacatagtt tatccacaag tcctagtgag gaaacatgtt gggaacaggc tgtctacccc 1020
gtacaggacc ttgcagacta ctggataaag cctggagacc atgtgatgat ggaagtatct 1080
tgtcaagact gttacttaag aatccagagt attagtgtct tgggtttgga atgtgaaatg 1140
gatgttgcaa aaagttttac ccagaataaa gacttgttat cgttaggaaa tgaggctgaa 1200
ctttgtagtg ccctecgctaa ccttcagacce agtaaaccag atgctgtaga gcagacatgt 1260
atattggaat ctacagaaat tgctttgctt aacaacatcc catatcatga aggctttaaa 1320
atggcaatga gcaaagtttt gtcttcactg actccagaga aactgtatca gaccatggat 1380
actcactgtc agaatgagat gagctctgga actggacaga gtaatactgt acagaacatc 1440
cttgaacctt tctacgtgtt agatgtgtcc gaaggcttcect ctgttcectgece tgttattget 1500
ggcacacttg ggcaggttaa accatacagt tctgtggaga aagaccagca tcgtattgcet 1560
ctggacctca tatctgaagc caatcacttt cctaaagaaa cacttgagtt ttggctgaga 1620
catgtggagg atgaatctgc tatgttacaa aggccaaaat cagacaagtt atggagcata 1680
attatattgg atgtcattga gccatctggg ctcattcagc aggaaataat ggaaaaagct 1740
gcaatatcca ggtgtttact acaatctgga ggcaagatct ttcctcagta tgtgctgatg 1800
tttgggttge ttgtggaatc acagacactc ctagaggaga atgctgttca aggaacagaa 1860
gtactcttgg attaaatata gcacctttta ttaaccagtt tcaggtacct atacgtgtat 1920
ttttggacct atcctcattg ccctgtatac ctttaagcaa gccagtggaa ctcttaagac 1980
tagatttaat gactccgtat ttgaacacct ctaacagaga agtaaaggta tacgtttgta 2040
aatctggaag actgactgct attccatttt ggtatcatat gtaccttgat gaagagatta 2100
ggttggatac ttcaagtgaa gcctceccact ggaaacaagce tgcagttgtt ttagataatce 2160
ccatccaggt tgaaatggga gaggaacttg tactcagcat tcagcatcac aaaagcaatg 2220

tcagcatcac agtaaagcaa tgaagagcag ttttccaatg aaaactgtgt aaatagagca 2280
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tcaacaagta caaaattctt gtcttaatta gtgggggtat ataaaaattc cttgtaatgg 2340
tcaaatattt tttaaaattg acattaataa agcatatttt aaaagattct aaaaaaaaaa 2400
aaaamgsayk mkkrkmgamw ymctgctgca gatttgcttt ctggaaaagg atacatcact 2460
agttttttaa attaggaaac ttcttttgct cgattttaca gaatagggat tttaaaagtc 2520
ttatcgttat tgacatgtgt aagtaaagca aaactttact tttgtaggca tcttggcctt 2580
ttttcttaaa tccaaacttg taattgggaa acactgaaag gcttccactg aagactgagg 2640
gttatggtta cctgtaaatt ccaatcttgc ttcctttaaa tactcagtgt acatctgaaa 2700
catctcaggt tttgttttga gaatgcaagc ttgaaaaaga atttaagcta taagctaaat 2760
gtaattaaaa cagtaaagga gttagggaat aaatcttcag gaggcagcat ttttcttggt 2820
ctactttggc aaaagaacat ttaaaagctg gtaacaaaac aaagttaaat tgaaggaaga 2880
cttaatccta tactattttt caaagttttg atttggatgt acaataagta cattaattga 2940
tccattttta caaacctttt gaataaggag atcataatat gcctce 2985
<210> SEQ ID NO 106

<211> LENGTH: 519

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 106

Met Lys Cys Ile Arg Ile Tyr Tyr Ile Trp Thr Val Ser Ile Ile Tyr
1 5 10 15

Ser Ser Phe Leu Leu Ser Ala Leu Thr Ser Leu Tyr Asn Ser Met Ile
20 25 30

Phe Tyr Leu His Ile Ser Leu Lys Asn His Ser Ile Gly Val Ser Leu
35 40 45

Val Val Thr Glu Thr Val Asp Ala Gly Leu Phe Gly Glu Gly Leu Gly
50 55 60

Arg Val Leu Ile His Ala Trp Glu His Leu Leu Leu Gln Pro Lys Thr
65 70 75 80

Lys Gly Glu Ser Ala Asn Cys Glu Lys Tyr Gly Lys Val Ile Pro Ala
85 90 95

Ser Ala Val Ile Phe Gly Met Ala Val Glu Cys Ala Glu Ile Arg Arg
100 105 110

His His Arg Val Gly Ile Lys Asp Ile Ala Gly Ile His Leu Pro Thr
115 120 125

Asn Val Lys Phe Gln Ser Pro Ala Tyr Ser Ser Val Asp Thr Glu Glu
130 135 140

Thr Ile Glu Pro Tyr Thr Thr Glu Lys Met Ser Arg Val Pro Gly Gly
145 150 155 160

Tyr Leu Ala Leu Thr Glu Cys Phe Glu Ile Met Thr Val Asp Phe Asn
165 170 175

Asn Leu Gln Glu Leu Lys Ser Leu Ala Thr Lys Lys Pro Asp Lys Ile
180 185 190

Gly Ile Pro Val Ile Lys Glu Gly Ile Leu Asp Ala Ile Met Val Trp
195 200 205

Phe Val Leu Gln Leu Asp Asp Glu His Ser Leu Ser Thr Ser Pro Ser
210 215 220

Glu Glu Thr Cys Trp Glu Gln Ala Val Tyr Pro Val Gln Asp Leu Ala
225 230 235 240

Asp Tyr Trp Ile Lys Pro Gly Asp His Val Met Met Glu Val Ser Cys
245 250 255
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386

Gln Asp Cys
Cys Glu Met
275

Ser Leu Gly
290

Thr Ser Lys
305

Glu Ile Ala

Ala Met Ser

Thr Met Asp

355

Ser Asn Thr
370

Ser Glu Gly
385

Val Lys Pro

Asp Leu Ile

Trp Leu Arg
435

Ser Asp Lys
450

Gly Leu Ile
465

Leu Leu Gln

Gly Leu Leu

Gly Thr Glu
515

<210> SEQ I
<211> LENGT!
<212> TYPE:

Tyr Leu Arg Ile Gln

260

Asp Val Ala Lys Ser

280

Asn Glu Ala Glu Leu

295

Pro Asp Ala Val Glu
310

Leu Leu Asn Asn Ile

325

Lys Val Leu Ser Ser

340

Thr His Cys Gln Asn

360

Val Gln Asn Ile Leu

375

Phe Ser Val Leu Pro
390

Tyr Ser Ser Val Glu

405

Ser Glu Ala Asn His

420

His Val Glu Asp Glu

440

Leu Trp Ser Ile Ile

455

Gln Gln Glu Ile Met
470

Ser Gly Gly Lys Ile

485

Val Glu Ser Gln Thr

500

Val Leu Leu Asp

D NO 107
H: 2467
DNA

<213> ORGANISM: Homo sapiens

<220> FEATU

RE:

<221> NAME/KEY: misc_feature

<222> LOCAT
2462,

ION: 2453,

2454, 2455

2463, 2464, 2465, 24
<223> OTHER INFORMATION: n = A,T

<400> SEQUENCE: 107

cgaccacgceg

gtgaacatgyg

ctegeagtece

CCgCtggtgg

cacgaccatt

gecteggetg

agtcccccat

gacgagcgag

tcegecegea
agcceceegga
tgctggegge
aggtgatgeg
atatgetgga
agatgcaggg
accagectgga

actacgtgtyg

geggecgage
cgecaccggece
gcacccagat
aggaaagtct
atggttectt
ctctgagete
cteeccagggy

cgtggtgagyg

Ser Ile Ser
265

Phe Thr Gln

Cys Ser Ala

Gln Thr Cys

315

Pro Tyr His
330

Leu Thr Pro
345

Glu Met Ser

Glu Pro Phe

Val Ile Ala

395

Lys Asp Gln
410

Phe Pro Lys
425

Ser Ala Met

Ile Leu Asp

Glu Lys Ala

475

Phe Pro Gln
490

Leu Leu Glu
505

Val Leu Gly
270

Asn Lys Asp
285

Leu Ala Asn
300

Ile Leu Glu

Glu Gly Phe

Glu Lys Leu

350

Ser Gly Thr
365

Tyr Val Leu
380

Gly Thr Leu

His Arg Ile

Glu Thr Leu

430

Leu Gln Arg
445

Val Ile Glu
460

Ala Ile Ser

Tyr Val Leu

Glu Asn Ala
510

, 2456, 2457, 2458, 245

66, 2467
,C or G

tgcagccegy
caggegegey
gcecaggegy
gtcattectgg
accgaccgcet
caggtcacaa
cgectggtge

gcaggggegyg

gctcagtete
gggececgeg
aggtgcgett
actgcaccce
cgggageteg
tgcacgacac
tggctgagge

caggcactge

Leu Glu

Leu Leu

Leu Gln

Ser Thr
320

Lys Met
335

Tyr Gln

Gly Gln

Asp Val

Gly Gln

400

Ala Leu
415

Glu Phe

Pro Lys

Pro Ser

Arg Cys
480

Met Phe
495

Val Gln

9, 2460, 2461,

cgeecgecgec
gectgetgttg
gtctgtacce
tacgggaacc
cceceegecta
¢eggggecge
ccaggtggge

tgaggccact

60

120

180

240

300

360

420

480
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gcgcggcetca acgtgtttge aaagccagag gccactgagg tctcecccccaa caaagggaca 540
ctgtctgtga tggaggactc tgcccaggag atcgccacct gcaacagecg gaacgggaac 600
cecggccccca agatcacgtg gtatcgcaac gggcagcgcece tggaggtgec cgtagagatg 660
aacccagagg gctacatgac cagccgcacg gtccgggagg cctegggect gctctceccte 720
accagcaccce tctacctgeg gectccgecaag gatgaccgag acgccagcett ccactgegece 780
gceccactaca gectgcccga gggccgecac ggecgectgg acagecccac cttccaccte 840
accctgcact atcccacgga gcacgtgcag ttcectgggtgg gcagcccecgtce caccccagca 900

ggctgggtac gcgagggtga cactgtccag ctgctcetgee ggggggacgg cagccccagce 960
ccggagtata cgcetttteeg ccttcaggat gagcaggagg aagtgctgaa tgtgaatcte 1020
gaggggaact tgaccctgga gggagtgacc cggggccaga gcgggaccta tggctgcaga 1080
gtggaggatt acgacgcggc agatgacgtg cagctctcca agacgctgga gctgcgegtg 1140
gcctatcetgg acccecctgga gctcagecgag gggaaggtge tttecttacce tctaaacagce 1200
agtgcagtcg tgaactgctce cgtgcacggce ctgcccacce ctgccctacg ctggaccaag 1260
gactccactc ccctgggcga tggccccatg ctgtcegectca gttcectatcac cttcegattece 1320
aatggcacct acgtatgtga ggcctccctg cccacagtcecce cggtectcag ccgcacccag 1380
aacttcacgc tgctggtcca aggctcgcca gagctaaaga cagcggaaat agagcccaag 1440
gcagatggca gctggaggga aggagacgaa gtcacactca tctgctectge ccgcggcecat 1500
ccagacccca aactcagetg gagccaattg gggggcagece ccgcagagece aatccccgga 1560
cggcagggtt gggtgagcag ctctectgacce ctgaaagtga ccagcgcecct gagecgcgat 1620
ggcatctccet gtgaagecte caacccccac gggaacaagc gccatgtcett ccacttegge 1680
gecegtgagece cccagaccte ccaggctgga gtggecgtca tggccgtgge cgtcagegtg 1740
ggcctectge tectegtegt tgctgtette tactgegtga gacgcaaagg gggcccctge 1800
tgccgecage ggcgggagaa gggggctceg ccgccagggg agccaggget gagccactcg 1860
gggtcggage aaccagagca gaccggcctt ctcatgggag gtgcctccgg aggagccagg 1920
ggtggcagcg ggggcttcgg agacgagtgce tgagccaaga acctcctaga ggctgtccect 1980
ggacctggag ctgcaggcat cagagaacca gccctgectca cgccatgccce gecccccecgect 2040
tcectettee ctetteecte teecctgecca geectecectt cecttectetg ccggcaagge 2100
agggacccac agtggcetgec tgectceggg agggaaggag agggagggtg ggtgggtggg 2160
agggggectt cctccaggga atgtgactct cccaggecce agaatagctc ctggacccaa 2220
gcccaaggcec cagcectggga caaggctceceg agggtcecgget ggccggaget atttttacct 2280
ccegecteee ctgctggtec ccccacctga cgtcecttgetg cagagtctga cactggatte 2340
ccccecectea cccegecect ggteccacte ctgccececcge cctacctecg cceccaccceca 2400
tcatctgtgg acactggagt ctggaataaa tgctgtttgt cacatcaaca ccnnnnnnnn 2460
nnnnnnn 2467
<210> SEQ ID NO 108

<211> LENGTH: 628

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 108

Met Glu Pro Pro Asp Ala Pro Ala Gln Ala Arg Gly Ala Pro Arg Leu
1 5 10 15

Leu Leu Leu Ala Val Leu Leu Ala Ala His Pro Asp Ala Gln Ala Glu
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390

Val

Val

Glu

65

Ala

Gly

Ala

Ala

Ala

145

Val

Gly

Glu

Val

Arg

225

Tyr

Ser

Leu

Arg

305

Asn

Cys

Thr

Gly

Ser

385

Thr

Asp

Val

Arg

Ile

50

Trp

Glu

Arg

Glu

Gly

130

Lys

Met

Asn

Val

Arg

210

Leu

Ser

Leu

Pro

Leu

290

Leu

Leu

Arg

Leu

Lys

370

Val

Pro

Ser

Leu

Leu

35

Leu

Phe

Met

Ser

Ala

115

Ala

Pro

Glu

Pro

Pro

195

Glu

Arg

Leu

Thr

Ser

275

Cys

Gln

Thr

Val

Glu

355

Val

His

Leu

Asn

Ser
435

20

Ser

Asp

Leu

Gln

Pro

100

Gln

Ala

Glu

Asp

Ala

180

Val

Ala

Lys

Pro

Leu

260

Thr

Arg

Asp

Leu

Glu

340

Leu

Leu

Gly

Gly

Gly

420

Arg

Val

Cys

Thr

Gly

Pro

Val

Gly

Ala

Ser

165

Pro

Glu

Ser

Asp

Glu

245

His

Pro

Gly

Glu

Glu

325

Asp

Arg

Ser

Leu

Asp

405

Thr

Thr

Pro

Thr

Asp

70

Ser

Tyr

Gly

Thr

Thr

150

Ala

Lys

Met

Gly

Asp

230

Gly

Tyr

Ala

Asp

Gln

310

Gly

Tyr

Val

Leu

Pro

390

Gly

Tyr

Gln

Pro

Pro

55

Arg

Glu

Gln

Asp

Ala

135

Glu

Gln

Ile

Asn

Leu

215

Arg

Arg

Pro

Gly

Gly

295

Glu

Val

Asp

Ala

Pro

375

Thr

Pro

Val

Asn

Leu

40

Thr

Ser

Leu

Leu

Glu

120

Glu

Val

Glu

Thr

Pro

200

Leu

Asp

His

Thr

Trp

280

Ser

Glu

Thr

Ala

Tyr

360

Leu

Pro

Met

Cys

Phe
440

25

Val

Gly

Gly

Gln

Asp

105

Arg

Ala

Ser

Ile

Trp

185

Glu

Ser

Ala

Gly

Glu

265

Val

Pro

Val

Arg

Ala

345

Leu

Asn

Ala

Leu

Glu

425

Thr

Glu

Thr

Ala

Val

Ser

Asp

Thr

Pro

Ala

170

Tyr

Gly

Leu

Ser

Arg

250

His

Arg

Ser

Leu

Gly

330

Asp

Asp

Ser

Leu

Ser

410

Ala

Leu

Val

His

Arg

75

Thr

Gln

Tyr

Ala

Asn

155

Thr

Arg

Tyr

Thr

Phe

235

Leu

Val

Glu

Pro

Asn

315

Gln

Asp

Pro

Ser

Arg

395

Leu

Ser

Leu

Met

Asp

60

Pro

Met

Gly

Val

Arg

140

Lys

Cys

Asn

Met

Ser

220

His

Asp

Gln

Gly

Glu

300

Val

Ser

Val

Leu

Ala

380

Trp

Ser

Leu

Val

Arg

45

His

Arg

His

Arg

Ccys

125

Leu

Gly

Asn

Gly

Thr

205

Thr

Cys

Ser

Phe

Asp

285

Tyr

Asn

Gly

Gln

Glu

365

Val

Thr

Ser

Pro

Gln
445

30

Gly

Tyr

Leu

Asp

Leu

110

Val

Asn

Thr

Ser

Gln

190

Ser

Leu

Ala

Pro

Trp

270

Thr

Thr

Leu

Thr

Leu

350

Leu

Val

Lys

Ile

Thr

430

Gly

Lys

Met

Ala

Thr

95

Val

Val

Val

Leu

Arg

175

Arg

Arg

Tyr

Ala

Thr

255

Val

Val

Leu

Glu

Tyr

335

Ser

Ser

Asn

Asp

Thr

415

Val

Ser

Ser

Leu

Ser

Arg

Leu

Arg

Phe

Ser

160

Asn

Leu

Thr

Leu

His

240

Phe

Gly

Gln

Phe

Gly

320

Gly

Lys

Glu

Cys

Ser

400

Phe

Pro

Pro
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Glu Leu Lys Thr Ala Glu Ile Glu Pro Lys Ala Asp Gly Ser Trp Arg
450 455 460
Glu Gly Asp Glu Val Thr Leu Ile Cys Ser Ala Arg Gly His Pro Asp
465 470 475 480
Pro Lys Leu Ser Trp Ser Gln Leu Gly Gly Ser Pro Ala Glu Pro Ile
485 490 495
Pro Gly Arg Gln Gly Trp Val Ser Ser Ser Leu Thr Leu Lys Val Thr
500 505 510
Ser Ala Leu Ser Arg Asp Gly Ile Ser Cys Glu Ala Ser Asn Pro His
515 520 525
Gly Asn Lys Arg His Val Phe His Phe Gly Ala Val Ser Pro Gln Thr
530 535 540
Ser Gln Ala Gly Val Ala Val Met Ala Val Ala Val Ser Val Gly Leu
545 550 555 560
Leu Leu Leu Val Val Ala Val Phe Tyr Cys Val Arg Arg Lys Gly Gly
565 570 575
Pro Cys Cys Arg Gln Arg Arg Glu Lys Gly Ala Pro Pro Pro Gly Glu
580 585 590
Pro Gly Leu Ser His Ser Gly Ser Glu Gln Pro Glu Gln Thr Gly Leu
595 600 605
Leu Met Gly Gly Ala Ser Gly Gly Ala Arg Gly Gly Ser Gly Gly Phe
610 615 620
Gly Asp Glu Cys
625
<210> SEQ ID NO 109
<211> LENGTH: 3825
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 109
ccaagttcta cctcatgttt ggaggatctt gctagctatg gcecctegtac teggectcect 60
gttgctgetg gggectgtgceg ggaactcctt ttcaggaggg cagccttcat ccacagatgce 120
tcctaagget tggaattatg aattgcctge aacaaattat gagacccaag actcccataa 180
agctggaccc attggcattc tctttgaact agtgcatatc tttctcectatg tggtacagcec 240
gcgtgattte ccagaagata ctttgagaaa attcttacag aaggcatatg aatccaaaat 300
tgattatgac aagccagaaa ctgtaatctt aggtctaaag attgtctact atgaagcagg 360
gattattcta tgctgtgtcc tggggctget gtttattatt ctgatgectc tggtggggta 420
tttettttgt atgtgtcgtt gctgtaacaa atgtggtgga gaaatgcacc agcgacagaa 480
ggaaaatggg cccttcctga ggaaatgctt tgcaatctcc ctgttggtga tttgtataat 540
aataagcatt ggcatcttct atggttttgt ggcaaatcac caggtaagaa cccggatcaa 600
aaggagtcgg aaactggcag atagcaattt caaggacttg cgaactctct tgaatgaaac 660
tccagagcaa atcaaatata tattggccca gtacaacact accaaggaca aggcgttcac 720
agatctgaac agtatcaatt cagtgctagg aggcggaatt cttgaccgac tgagacccaa 780
catcatccect gttcttgatg agattaagtc catggcaaca gcgatcaagg agaccaaaga 840
ggcgttggag aacatgaaca gcaccttgaa gagcttgcac caacaaagta cacagcttag 900
cagcagtctg accagcgtga aaactagcct gecggtcatcect ctcaatgacce ctetgtgett 960
ggtgcatcca tcaagtgaaa cctgcaacag catcagattg tctctaagcc agctgaatag 1020
caaccctgaa ctgaggcagce ttccacccgt ggatgcagaa cttgacaacg ttaataacgt 1080
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tcttaggaca gatttggatg gcctggtcca acagggctat caatccctta atgatatacc 1140
tgacagagta caacgccaaa ccacgactgt cgtagcaggt atcaaaaggg tcttgaattc 1200
cattggttca gatatcgaca atgtaactca gcgtcttect attcaggata tactctcage 1260
attctctgtt tatgttaata acactgaaag ttacatccac agaaatttac ctacattgga 1320
agagtatgat tcatactggt ggctgggtgg cctggtcatc tgctctctge tgaccctcat 1380
cgtgattttt tactacctgg gcttactgtg tggcgtgtgce ggctatgaca ggcatgccac 1440
ccecgaccacce cgaggctgtg tcectccaacac cggaggegte ttcectcatgg ttggagttgg 1500
attaagtttc ctcttttget ggatattgat gatcattgtg gttcttacct ttgtctttgg 1560
tgcaaatgtg gaaaaactga tctgtgaacc ttacacgagc aaggaattat tccgggtttt 1620
ggatacaccc tacttactaa atgaagactg ggaatactat ctctctggga agctatttaa 1680
taaatcaaaa atgaagctca cttttgaaca agtttacagt gactgcaaaa aaaatagagg 1740
cacttacggc actcttcacc tgcagaacag cttcaatatc agtgaacatc tcaacattaa 1800
tgagcatact ggaagcataa gcagtgaatt ggaaagtctg aaggtaaatc ttaatatctt 1860
tctgttgggt gcagcaggaa gaaaaaacct tcaggatttt gectgettgtg gaatagacag 1920
aatgaattat gacagctact tggctcagac tggtaaatcc cccgcaggag tgaatctttt 1980
atcatttgca tatgatctag aagcaaaagc aaacagtttg cccccaggaa atttgaggaa 2040
ctccctgaaa agagatgcac aaactattaa aacaattcac cagcaacgag tccttcectat 2100
agaacaatca ctgagcactc tataccaaag cgtcaagata cttcaacgca cagggaatgg 2160
attgttggag agagtaacta ggattctagc ttctctggat tttgctcaga acttcatcac 2220
aaacaatact tcctctgtta ttattgagga aactaagaag tatgggagaa caataatagg 2280
atattttgaa cattatctgc agtggatcga gttctctatc agtgagaaag tggcatcgtg 2340
caaacctgtg gccaccgctce tagatactge tgttgatgte tttctgtgta gctacattat 2400
cgaccccttg aatttgtttt ggtttggcat aggaaaagct actgtatttt tacttccgge 2460
tctaattttt gcggtaaaac tggctaagta ctatcgtcga atggattcgg aggacgtgta 2520
cgatgatgtt gaaactatac ccatgaaaaa tatggaaaat ggtaataatg gttatcataa 2580
agatcatgta tatggtattc acaatcctgt tatgacaagc ccatcacaac attgatagcect 2640
gatgttgaaa ctgcttgagc atcaggatac tcaaagtgga aaggatcaca gatttttggt 2700
agtttctggg tctacaagga ctttccaaat ccaggagcaa cgccagtggce aacgtagtga 2760
ctcaggecggg caccaaggca acggcaccat tggtctetgg gtagtgettt aagaatgaac 2820
acaatcacgt tatagtccat ggtccatcac tattcaagga tgactccctc ccttectgte 2880
tatttttgtt ttttactttt ttacactgag tttctattta gacactacaa catatggggt 2940
gtttgttcece attggatgca tttctatcaa aactctatca aatgtgatgg ctagattcta 3000
acatattgcc atgtgtggag tgtgctgaac acacaccagt ttacaggaaa gatgcatttt 3060
gtgtacagta aacggtgtat ataccttttg ttaccacaga gttttttaaa caaatgagta 3120
ttataggact ttcttctaaa tgagctaaat aagtcaccat tgacttcttg gtgctgttga 3180
aaataatcca ttttcactaa aagtgtgtga aacctacagc atattcttca cgcagagatt 3240
ttcatctatt atactttatc aaagattggc catgttccac ttggaaatgg catgcaaaag 3300
ccatcataga gaaacctgceg taactccatce tgacaaattc aaaagagaga gagagatctt 3360
gagagagaaa tgctgtycgt tccaaaagtg gagttgtttt taaaccagat gcccaattac 3420

ggtgtaccag tttaaccaga gttttcctgt tgccattagg ataaacatta attggagtgce 3480
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cagcctaaca tgagtatcca tccagaccta gtatcaagtg ttcctaaaat gaaatatgag 3540
aagatccctg tcacaattecce ttagatctgg tgtcccagca tggatgaaac ctttgagttt 3600
ggtccctaaa tttgcatgaa agcacaaggt aaatattcat ttgcttcagg agtttcatgt 3660
tggatctgtc attatcaaaa gtgatcagca atgaagaact ggtcggacaa aatttaacgt 3720
tgatgtaatg raattccaga tgtaggcatt ccccccaggt cttttcatgt gcagattgca 3780
gttctgattc atttgaataa aaaggaactt ggaaaacaaa aaaaa 3825
<210> SEQ ID NO 110

<211> LENGTH: 865

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 110

Met Ala Leu Val Leu Gly Ser Leu Leu Leu Leu Gly Leu Cys Gly Asn
1 5 10 15

Ser Phe Ser Gly Gly Gln Pro Ser Ser Thr Asp Ala Pro Lys Ala Trp
20 25 30

Asn Tyr Glu Leu Pro Ala Thr Asn Tyr Glu Thr Gln Asp Ser His Lys
Ala Gly Pro Ile Gly Ile Leu Phe Glu Leu Val His Ile Phe Leu Tyr
Val Val Gln Pro Arg Asp Phe Pro Glu Asp Thr Leu Arg Lys Phe Leu

65 70 75 80

Gln Lys Ala Tyr Glu Ser Lys Ile Asp Tyr Asp Lys Pro Glu Thr Val
85 90 95

Ile Leu Gly Leu Lys Ile Val Tyr Tyr Glu Ala Gly Ile Ile Leu Cys
100 105 110

Cys Val Leu Gly Leu Leu Phe Ile Ile Leu Met Pro Leu Val Gly Tyr
115 120 125

Phe Phe Cys Met Cys Arg Cys Cys Asn Lys Cys Gly Gly Glu Met His
130 135 140

Gln Arg Gln Lys Glu Asn Gly Pro Phe Leu Arg Lys Cys Phe Ala Ile
145 150 155 160

Ser Leu Leu Val Ile Cys Ile Ile Ile Ser Ile Gly Ile Phe Tyr Gly
165 170 175

Phe Val Ala Asn His Gln Val Arg Thr Arg Ile Lys Arg Ser Arg Lys
180 185 190

Leu Ala Asp Ser Asn Phe Lys Asp Leu Arg Thr Leu Leu Asn Glu Thr
195 200 205

Pro Glu Gln Ile Lys Tyr Ile Leu Ala Gln Tyr Asn Thr Thr Lys Asp
210 215 220

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

Ile Leu Asp Arg Leu Arg Pro Asn Ile Ile Pro Val Leu Asp Glu Ile
245 250 255

Lys Ser Met Ala Thr Ala Ile Lys Glu Thr Lys Glu Ala Leu Glu Asn
260 265 270

Met Asn Ser Thr Leu Lys Ser Leu His Gln Gln Ser Thr Gln Leu Ser
275 280 285

Ser Ser Leu Thr Ser Val Lys Thr Ser Leu Arg Ser Ser Leu Asn Asp
290 295 300

Pro Leu Cys Leu Val His Pro Ser Ser Glu Thr Cys Asn Ser Ile Arg
305 310 315 320
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398

Leu

Pro

Leu

Asp

Val

385

Pro

Glu

Tyr

Val

Arg

465

Val

Leu

Lys

Asp

Lys

545

Ser

Ser

Leu

Gly

625

Ser

Lys

Asp

Glu

Thr

705

Asp

Glu

Ser

Val

Asp

Arg

370

Leu

Ile

Ser

Trp

Ile

450

His

Phe

Met

Leu

Thr

530

Leu

Asp

Ser

Ile

Leu

610

Ile

Pro

Ala

Ala

Gln

690

Gly

Phe

Glu

Leu

Asp

Gly

355

Val

Asn

Gln

Tyr

Trp

435

Phe

Ala

Leu

Ile

Ile

515

Pro

Phe

Cys

Phe

Ser

595

Gly

Asp

Ala

Asn

Gln

675

Ser

Asn

Ala

Thr

Ser

Ala

340

Leu

Gln

Ser

Asp

Ile

420

Leu

Tyr

Thr

Met

Ile

500

Cys

Tyr

Asn

Lys

Asn

580

Ser

Ala

Arg

Gly

Ser

660

Thr

Leu

Gly

Gln

Lys
740

Gln

325

Glu

Val

Arg

Ile

Ile

405

His

Gly

Tyr

Pro

Val

485

Val

Glu

Leu

Lys

Lys

565

Ile

Glu

Ala

Met

Val

645

Leu

Ile

Ser

Leu

Asn

725

Lys

Leu

Leu

Gln

Gln

Gly

390

Leu

Arg

Gly

Leu

Thr

470

Gly

Val

Pro

Leu

Ser

550

Asn

Ser

Leu

Gly

Asn

630

Asn

Pro

Lys

Thr

Leu

710

Phe

Tyr

Asn

Asp

Gln

Thr

375

Ser

Ser

Asn

Leu

Gly

455

Thr

Val

Leu

Tyr

Asn

535

Lys

Arg

Glu

Glu

Arg

615

Tyr

Leu

Pro

Thr

Leu

695

Glu

Ile

Gly

Ser

Asn

Gly

360

Thr

Asp

Ala

Leu

Val

440

Leu

Arg

Gly

Thr

Thr

520

Glu

Met

Gly

His

Ser

600

Lys

Asp

Leu

Gly

Ile

680

Tyr

Arg

Thr

Arg

Asn

Val

345

Tyr

Thr

Ile

Phe

Pro

425

Ile

Leu

Gly

Leu

Phe

505

Ser

Asp

Lys

Thr

Leu

585

Leu

Asn

Ser

Ser

Asn

665

His

Gln

Val

Asn

Thr
745

Pro

330

Asn

Gln

Val

Asp

Ser

410

Thr

Cys

Cys

Cys

Ser

490

Val

Lys

Trp

Leu

Tyr

570

Asn

Lys

Leu

Tyr

Phe

650

Leu

Gln

Ser

Thr

Asn

730

Ile

Glu

Asn

Ser

Val

Asn

395

Val

Leu

Ser

Gly

Val

475

Phe

Phe

Glu

Glu

Thr

555

Gly

Ile

Val

Gln

Leu

635

Ala

Arg

Gln

Val

Arg

715

Thr

Ile

Leu

Val

Leu

Ala

380

Val

Tyr

Glu

Leu

Val

460

Ser

Leu

Gly

Leu

Tyr

540

Phe

Thr

Asn

Asn

Asp

620

Ala

Tyr

Asn

Arg

Lys

700

Ile

Ser

Gly

Arg

Leu

Asn

365

Gly

Thr

Val

Glu

Leu

445

Cys

Asn

Phe

Ala

Phe

525

Tyr

Glu

Leu

Glu

Leu

605

Phe

Gln

Asp

Ser

Val

685

Ile

Leu

Ser

Tyr

Gln

Arg

350

Asp

Ile

Gln

Asn

Tyr

430

Thr

Gly

Thr

Cys

Asn

510

Arg

Leu

Gln

His

His

590

Asn

Ala

Thr

Leu

Leu

670

Leu

Leu

Ala

Val

Phe
750

Leu

335

Thr

Ile

Lys

Arg

Asn

415

Asp

Leu

Tyr

Gly

Trp

495

Val

Val

Ser

Val

Leu

575

Thr

Ile

Ala

Gly

Glu

655

Lys

Pro

Gln

Ser

Ile

735

Glu

Pro

Asp

Pro

Arg

Leu

400

Thr

Ser

Ile

Asp

Gly

480

Ile

Glu

Leu

Gly

Tyr

560

Gln

Gly

Phe

Cys

Lys

640

Ala

Arg

Ile

Arg

Leu

720

Ile

His
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400

-continued
Tyr Leu Gln Trp Ile Glu Phe Ser Ile Ser Glu Lys Val Ala Ser Cys
755 760 765
Lys Pro Val Ala Thr Ala Leu Asp Thr Ala Val Asp Val Phe Leu Cys
770 775 780
Ser Tyr Ile Ile Asp Pro Leu Asn Leu Phe Trp Phe Gly Ile Gly Lys
785 790 795 800
Ala Thr Val Phe Leu Leu Pro Ala Leu Ile Phe Ala Val Lys Leu Ala
805 810 815
Lys Tyr Tyr Arg Arg Met Asp Ser Glu Asp Val Tyr Asp Asp Val Glu
820 825 830
Thr Ile Pro Met Lys Asn Met Glu Asn Gly Asn Asn Gly Tyr His Lys
835 840 845
Asp His Val Tyr Gly Ile His Asn Pro Val Met Thr Ser Pro Ser Gln
850 855 860
His
865
<210> SEQ ID NO 111
<211> LENGTH: 673
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 111
ttgaattcge caaggctggg tttccctcat gtatggcaag agctctactce gtgeggtget 60
tcttetectt ggcatacage tcacagectcet ttggectata gcagetgtgg aaatttatac 120
ctcecegggtyg ctggaggetyg ttaatgggac agatgctcgg ttaaaatgca ctttctccag 180
ctttgecccct gtgggtgatyg ctctaacagt gacctggaat tttcgtcctce tagacggggg 240
acctgagcag tttgtattct actaccacat agatcccttc caacccatga gtgggcggtt 300
taaggaccgg gtgtcttggg atgggaatcc tgagcggtac gatgcctcca tcecttctetg 360
gaaactgcag ttcgacgaca atgggacata cacctgccag gtgaagaacc cacctgatgt 420
tgatggggtg ataggggaga tccggctcag cgtcgtgcac actgtacget tctctgagat 480
ccacttcctg gectcetggeca ttggetctge ctgtgcactg atgatcataa tagtaattgt 540
agtggtccte ttccagcatt accggaaaaa gcgatgggcec gaaagagctc ataaagtggt 600
ggagataaaa tcaaaagaag aggaaaggct caaccaagag aaaaaggtct ctgtttattt 660
agaagacaca gac 673
<210> SEQ ID NO 112
<211> LENGTH: 215
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 112
Met Tyr Gly Lys Ser Ser Thr Arg Ala Val Leu Leu Leu Leu Gly Ile
1 5 10 15
Gln Leu Thr Ala Leu Trp Pro Ile Ala Ala Val Glu Ile Tyr Thr Ser
20 25 30
Arg Val Leu Glu Ala Val Asn Gly Thr Asp Ala Arg Leu Lys Cys Thr
35 40 45
Phe Ser Ser Phe Ala Pro Val Gly Asp Ala Leu Thr Val Thr Trp Asn
50 55 60
Phe Arg Pro Leu Asp Gly Gly Pro Glu Gln Phe Val Phe Tyr Tyr His
65 70 75 80
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401

402

-continued

Ile Asp Pro Phe Gln Pro Met Ser Gly Phe Lys Asp

Asn Pro Glu Ser Ile Leu

100

Trp Asp Gly Arg Tyr Asp

105

Thr
120

Thr Gln Val

125

Gln Phe

115

Leu Asp Asp Asn Gly Tyr Cys

Ile
135

Val Val Glu Ile Leu Ser

140

Pro Asp

130

Asp Gly Gly Arg

Phe Ala

155

Thr His Leu Leu Ala

145

Val Phe Glu

150

Arg Ser Ile

Ala Ala Ile Ile Ile Val Ile

170

Met Val Val Val

165

Cys Leu

Ala Glu

185

Tyr Arg Lys Ala His

180

Lys Arg Trp Arg Lys

Ile Ser Glu Glu Glu Leu Asn Gln Glu

195

Lys Lys Arg

200

Lys
205

Val Tyr Leu Glu Thr

210

Asp Asp

215

Arg

Leu

110

Lys

Val

Ile

Leu

Val

190

Lys

Val
95

Ser
Trp Lys
Asn Pro
Val

His

Ser
160

Gly

Phe
175

Gln

Glu

Val Ser

What is claimed:

1. A method of assessing whether a patient is afflicted with
breast cancer, the method comprising:

a) determining the level of expression of a LIV-1 marker in

a patient sample, wherein the LIV-1marker comprises
SEQ ID NO:51 or SEQ ID NO:52, and

b) determining the level of expression of the LIV-1 marker

in a control non-breast cancer sample,

¢) comparing the level of expression ofthe LIV-1 marker in

the patient sample and the level of expression of the
marker in the control sample, wherein an increase in the
level of expression of the LIV-1 marker in the patient
sample as compared to the level of expression of the
LIV-1marker in the control sample is an indication that
the patient is afflicted with breast cancer.

2. The method of claim 1, wherein the level of expression
of the LIV-1 marker in the patient sample is assessed by
detecting the presence of a LIV-1 marker protein in the
sample.

3. The method of claim 2, wherein the presence of the
LIV-1 marker is detected using a reagent which specifically
binds to SEQ ID NO:52, wherein the reagent is selected from
the group consisting of an antibody, an antibody derivative, an
antigen-binding antibody fragment, and a non-antibody pep-
tide which specifically binds the protein.

4. The method of claim 3, wherein the reagent is labelled.

5. The method of claim 4, wherein the label is selected from
the group consisting of a radio-label, a chromophore-label, a
fluorophore-label, an enzyme label, and a biotin-label.

6. The method of claim 3, wherein the antibody, antibody
derivative or antigen-binding antibody fragment, is a mono-
clonal antibody or a polyclonal antibody.

25
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7. The method of claim 1, wherein the LIV-1 marker com-
prises a transcribed polynucleotide or portion thereof.

8. The method of claim 7, wherein the transcribed poly-
nucleotide or portion thereof is a mRNA or a cDNA.

9. The method of claim 7, wherein the step of detecting a
transcribed polynucleotide further comprises amplifying the
transcribed polynucleotide.

10. The method of claim 1, wherein the level of expression
of the LIV-1 marker in the patient sample differs from the
level of expression of the marker in the control sample by a
factor selected from the group consisting of: a factor of at
least about 2, a factor of at least about 3, a factor of at least
about 4, and a factor of at least about 5.

11. The method of claim 1, wherein the level of expression
of the LIV-1 marker in the patient sample is assessed using a
technique selected from the group consisting of: Northern
hybridization, polymerase chain reaction analysis, RT-PCR,
probe array and in situ hybridization.

12. The method of claim 1, wherein the patient sample
comprises a breast-associated body fluid.

13. The method of claim 12, wherein the breast-associated
body fluid is selected from the group consisting of blood,
breast fluid, lymph fluid, cystic fluid, nipple aspirates, and
fluid collected from a lump biopsy.

14. The method of claim 1, wherein the level of expression
of the marker in the patient sample is assessed using a tech-
nique selected from the group consisting of: enzyme immu-
noassay, radioimmunoassay, Western blot analysis, enzyme
linked immunoabsorbant assay (ELISA) immunoprecipita-
tion and immunoflourescence.
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