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(57) ABSTRACT

Screening methods for identifying patients with an increased
likelihood of having ovarian cancer are provided. The screen-
ing methods involve the detection of expression of a plurality
of biomarkers in a body sample. wherein overexpression of
the biomarkers is indicative of an increased likelihood of
having ovarian cancer. The screening methods may further
comprise a two-step analysis. Biomarkers of interest include
genes and proteins that are, for example, involved in defects
in DNA replication/cell cycle control, cell growth and prolif-
eration, escape from apoptosis, angiogenesis or lymphogen-
esis, or the mechanisms of cancer cell motility and invasion.
In some aspects of the invention, expression of a biomarker is
detected at the protein level using a biomarker-specific anti-
body or at the nucleic acid level using nucleic acid hybridiza-
tion techniques. Methods for detecting ovarian cancer in
patients are further disclosed herein. Kits for practicing the
methods of the invention are further provided.
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METHODS FOR IDENTIFYING PATIENTS
WITH AN INCREASED LIKELIHOOD OF
HAVING OVARIAN CANCER AND
COMPOSITIONS THEREFOR

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 11/699,229, filed Jan. 29, 2007, which claims the
benefit of U.S. Provisional Application Ser. No. 60/762,760,
filed on Jan. 27, 2006, both of which are incorporated herein
by reference in their entirety.

REFERENCE TO A SEQUENCE LISTING
SUBMITTED AS A TEXT FILE VIA EFS-WEB

[0002] Theofficial copy of the sequence listing is submitted
concurrently with the specification as a text file via EFS-Web,
in compliance with the American Standard Code for Infor-
mation Interchange (ASCII), with a file name of
364718SequenceListing.txt, a creation date of Oct. 29, 2008,
and a size of 284 KB. The sequence listing filed via EFS-Web
is part of the specification and is hereby incorporated in its
entirety by reference herein.

FIELD OF THE INVENTION

[0003] The present invention relates to methods and com-
positions for identifying women having an increased likeli-
hood of having ovarian cancer.

BACKGROUND OF THE INVENTION

[0004] Ovarian cancer represents a heterogeneous group of
diseases that affect women on a global basis. There are several
forms of ovarian cancer which include epithelial cancer,
germ-line cancer of the ovaries and ovarian stromal cancer.
Epithelial ovarian cancer represents the most common form
of the disease. Approximately 5-10% of epithelial ovarian
cancer represents a hereditary form of the disease and three
common patterns are recognized: ovarian cancer alone; ova-
rian and breast cancer linked to BRAC1 and BRCA?2 genetic
linkage on chromosomes 17q21 and 13q12 respectively; and
ovarian and colon cancer. The most important risk factor for
ovarian cancer is a first degree relative with the disease (e.g.,
a mother, sister or daughter with ovarian cancer). See, for
example, Patridge et al. (1999) CA4-4 Cancer Journal for
Clinicians 49:297-320 In 2005, there were an estimated
22,000 new cases of ovarian cancer diagnoses and 16,000
deaths from ovarian cancer. See generally American Cancer
Society website at www.cancer.org; National Cancer Insti-
tute website at www.cancer.gov. Ovarian cancer is a disease
that primarily affects post-menopausal women with the
median age for diagnosis at 63 years of age. However, the
disease can affect women at all age groups. National Cancer
Institute Surveillance, Epidemiology, and End Results
(SEER) Program at www.seer.cancer.gov.

[0005] The classification of ovarian cancer stage is based
upon the extent of localization versus spread of the disease
beyond the ovaries. Stage 1 ovarian cancer is confined to one
or both of the ovaries. Stage 2 disease involves a tumor in one
or both ovaries with pelvic extension. In Stage 3 ovarian
cancer, a tumor is present in or both ovaries with microscopi-
cally confirmed peritoneal metastasis outside the pelvis and/
or regional lymph node metastasis. Stage 4 ovarian cancer is
characterized by distant metastasis beyond the peritoneal
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cavity. Ovarian cancer is generally diagnosed in an advance
stage of the disease due to the lack of specific clinical symp-
toms that would indicate the presence of small tumors. For
women under the age of 50, less than 40% of ovarian cancers
are detected when tumors are localized to one or both ovaries
and when disease prognosis is best. For women over the age
of 50, that number drops to less than 15%. Approximately
68% of women of all age groups afflicted with ovarian cancer
are not diagnosed until distant metastasis is present. See
generally National Cancer Institute Surveillance, Epidemiol-
ogy, and End Results (SEER) Program at www.seer.cancer.
gov.

[0006] Ovarian cancer spreads via local shedding from the
ovarian epithelium into the peritoneal cavity followed by
implantation on the peritoneum and local invasion of the
bowel and bladder. The presence of lymph node involvement
in ovarian cancer is evident in all stages of diagnosed ovarian
cancer. The percentage of positive lymph nodes increases
significantly with progression of the disease (i.e., Stage 1,
24%; Stage 2, 50%, Stage 3, 74%; Stage 4, 73%). Id. The
survival of patients with ovarian cancer is a function of the
stage at which the disease is diagnosed, with the 5-year sur-
vival decreasing with advanced disease. More than 90% of
women diagnosed with ovarian cancer in Stage 1 survive for
at least 5 years following diagnosis. The 5-year survival rate
drops to less than 30% when the disease is not diagnosed until
Stage 4 (i.e., distant metastasis). 1d.

[0007] Epithelial ovarian cancer is the most common form
of the disease. There are four recognized major histological
classes of epithelial ovarian cancer and include serous,
endometrioid, clear cell, and mucinous subtypes. The patho-
genesis of ovarian cancer is poorly understood but is believed
to arise from ovarian surface epithelium. See Bell (2005) Mod
Pathol. 18 (Suppl 2):819-32. Life factors that provide the
greatest reduction in risk of ovarian cancer include multipar-
ity, use of oral contraceptives, and breast feeding, all of which
prevent ovulation. Because ovulation results in epithelial
damage, followed by repair and possible inflammatory
responses, repetition of this process throughout a woman’s
reproductive life without interruption appears to lead to cell
damage and to increase the risk of ovarian cancer. See, for
example, Ness et al. (1999) J. Natl. Cancer Inst. 91:1459-
1467. However, there is no recognized, stepwise progression
of ovarian cancer through defined precursor lesions, such as
those recognized for both cervical carcinoma and colon can-
cer. Hence, considerable research has been directed at undetr-
standing the molecular basis for ovarian cancer and to under-
stand the basic differences between the various histological
subtypes of ovarian cancer. These studies have utilized gene
expression analysis to provide this understanding and have
identified a series of potential biomarkers for evaluation in
diagnostic applications. See for example Ono et al. (2000)
Cancer Res. 60:5007-11; Welsh et al. (2001) Proc. Natl.
Acad. Sci. USA 98:1176-1181; Donninger et al. (2004) Onco-
gene 23:8065-8077; and Lee et al. (2004) Int. J. Oncol. 24(4):
847-851.

[0008] Ovarian cancer is often detected with the presenta-
tion of overt clinical symptoms, most notably the presentation
of abdominal pain, an adnexal mass, abdominal bloating, and
urinary urgency. As such, the detection of ovarian cancer is
often detected at an advanced stage, where the prognosis and
clinical outcome is poor. Detection of ovarian cancer at an
early stage (i.e., Stage 1) results in approximately 90% cure
rate using standard surgery and chemotherapy; hence there is
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aclinical need to detect ovarian cancer at an early stage where
treatment will be most effective. Unfortunately, current
screening methods to detect early stage ovarian cancer are
insufficient. The current practice for ovarian cancer screening
employs the use of CA125 and transvaginal ultrasound
(sonography). Rising serum levels of CA125 are associated
with ovarian cancer and subsequent utilization of transvagi-
nal ultrasound helps detect the presence of ovarian cancer.
Confirmation of ovarian disease is based upon invasive pro-
cedures such as laprotomy. However, the use of CA125 is
ineffective for general population screening due to issues of
limited sensitivity, limited specificity, and a poor positive
predictive value of <3%. Bast (2003) J Clin Oncol. 21(10
Suppl):200-205. As a result, there is no consensus on the
recommendations for generally screening for ovarian cancer
in the asymptomatic patient population. See National Cancer
Institute Web Site at www.cancer.gov. For high risk patients,
the generally accepted procedures for the detection of ovarian
cancer include the use of pelvic examinations, the use of
CA125 serum testing, and transvaginal ultrasound (sonogra-
phy). Patridge et al. (1999) C4-4 Cancer Journal for Clini-
cians 49:297-320.

[0009] CA125 is a well characterized tumor marker nor-
mally expressed on the surface of epithelial cells and is often
detected in the serum of normal patients at 35 U/mL. Elevated
serum levels of CA125 (>35 U/mL) are often detected in
approximately 85% of ovarian cancer patients; the remaining
15% of ovarian cancer patients have normal serum levels of
CA125. Furthermore, CA125 is elevated in only 50% of stage
1 ovarian cancer patients, thereby limiting its clinical utility in
the early detection of ovarian cancer. However, elevated
serum levels of CA125 are used for the monitoring of disease
recurrence following therapeutic intervention and this repre-
sents the currently approved use for CA125 by the FDA. In
addition, elevated serum levels of CA125 are predictive of
future detectable ovarian cancer.

[0010] The low prevalence rates of ovarian cancer in the
general population create significant challenges for the devel-
opment of a screening test that would promote early detection
of the disease. Screening methods for diseases with low
prevalence rates such as ovarian cancer often result in a high
ratio of false positives to true positives that limits the clinical
utility of such screening programs. Given the significant risks
associated with surgical exploration for possible ovarian can-
cer, a clinically useful screening test should refer to surgery
no more than 10 women for every woman who actually has
ovarian cancer (i.e., a positive predictive value (PPV) of at
least 10%). Skates et al. (2004) J. Clin. Oncol. 22:4059-4066.
PPV is highly dependent upon the prevalence rates for a
particular disease or condition and will shift dramatically as a
result of differences in disease prevalence. Therefore, with
low-prevalence diseases, such as ovarian cancer, screening
diagnostic tests with a relatively low PPV still have signifi-
cant clinical utility. Potential ovarian cancer screening pro-
grams must be adjusted for the low prevalence of ovarian
cancer and assessed for biomarker performance and clinical
need. See, for example, Skates et al. (2004) J. Clin. Oncol.
22:4059-4066; Bast et al. (2005) Int. J. Gynecol. Cancer
15:274-281; and Rosen et al. (2005) Gyn. Oncol. 99:267-277.
Despite efforts to identify a biomarker or panel of biomarkers
for the detection, particularly early detection, of ovarian can-
cer, no adequate screening or diagnostic test that satisfies
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clinical needs currently exists. Currently available methods,
such as detection of CA125, exhibit unacceptably high false-
positive rates.

[0011] The current recommendations from the National
Cancer Institute state that “there is insufficient evidence to
establish that screening for ovarian cancer with serum mark-
ers such as CA1235, transvaginal ultrasound or pelvic exami-
nations would result in a decrease in mortality from ovarian
cancer” (NCI Summary of Evidence (Level 4, 5); dated Feb-
ruary 2005). In light of the serious risk of false-positives with
currently available screening techniques, the NCI has not
supported institution of general screening procedures for ova-
rian cancer. As such, no standardized screening test exists for
ovarian cancer, despite the fact that early diagnosis signifi-
cantly improves 5-year survival rates.

[0012] Therefore, a significant need exists in the art for
reliable methods and compositions that are capable of spe-
cifically identifying women that have ovarian cancer. In par-
ticular, screening methods for identifying patients with an
increased likelihood of having ovarian cancer are needed.
Women identified as having an increased likelihood of having
ovarian cancer could be selected for more aggressive diag-
nostic methods to definitively determine if they presently
have the disease. Moreover, such screening methods could be
performed in the general female patient population on a rou-
tine basis to facilitate the detection of ovarian cancer in the
early stages of the disease when prognosis and disease out-
come are best.

BRIEF SUMMARY OF THE INVENTION

[0013] Screening methods for identifying patients with an
increased likelihood of having ovarian cancer are provided.
The methods of the invention generally comprise detecting in
a patient body sample expression of a plurality of biomarkers
that are selectively overexpressed in ovarian cancer. Overex-
pression of the biomarkers is indicative of an increased like-
lihood that the patient has ovarian cancer. The methods of the
invention may comprise, for example, a “two-step” analysis,
whereina first assay step is performed to detect the expression
of a first biomarker or panel of biomarkers. If the first biom-
arker or panel of biomarkers is overexpressed, a second assay
step 1s performed to detect the expression of a second biom-
arker or panel of biomarkers. Overexpression of the first and
second biomarkers or panels of biomarkers is indicative of an
increased likelihood that the patient has ovarian cancer. The
first assay step may be designed to enrich the patient popula-
tion under review by eliminating a large percentage of women
that are “true negatives.” The second assay step is typically
intended to rule out those patients in the enriched population
that do not presently have ovarian cancer by eliminating
additional true negative patients from the enriched popula-
tion. These assay steps may be performed as a single test
encompassing both assay steps or as two distinct tests,
wherein each test comprises one of the assay steps. A single
biomarker or panel of biomarkers may be used in each analy-
sis step to achieve the desired values for sensitivity, specific-
ity, negative predictive value (NPV), and positive predictive
value (PPV). Algorithms may be developed to combine par-
ticular biomarkers in the different assay steps to achieve the
desired sensitivity, specificity, NPV, and PPV.

[0014] Inotheraspects of the invention, a screening method
foridentifying patients with an increased likelihood ofhaving
ovarian cancer comprises performing a “single-step” or “one-
step” assay in which the overexpression of a plurality of



US 2009/0075307 A1l

biomarkers that are selectively overexpressed in ovarian can-
cer 1is assessed in a patient body sample. Overexpression of
these biomarkers is indicative of an increased likelihood of
the patient having ovarian cancer. In contrast to the two-step
screening method described above, the single-step screening
assay does not require performing a first assay step to detect
overexpression of a particular biomarker(s) followed by a
second assay step to assess if a second biomarker(s) is also
overexpressed in order to identify a patient with an increased
likelihood of having ovarian cancer.

[0015] A patient thatis identified by the screening methods
of the invention as having an increased likelihood of having
ovarian cancer may be subjected to further diagnostic tests to
definitively determine if the patient has ovarian cancer.
Patients that are classified as having an increased likelihood
of having ovarian cancer in accordance with the methods
disclosed herein, but that are determined not to currently have
the disease, are generally monitored on a regular basis for the
development of ovarian cancer. Moreover, the present meth-
ods may be used to screen the general female patient popu-
lation for ovarian cancer on a routine basis. Thus, the screen-
ing methods of the invention may permit the diagnosis of
ovarian cancer at earlier stages of the disease when prognosis
is significantly better. Kits for practicing the screening meth-
ods of the invention are also provided.

[0016] Biomarker expression canbe assessed at the protein
or nucleic acid level. In some embodiments, biomarker
expression is detected at the protein level using biomarker-
specific antibodies. Expression of the biomarkers of the
invention can also be detected by nucleic acid-based tech-
niques, including, for example, hybridization and RT-PCR.
Biomarker expression can be assessed in a variety of body
samples, including but not limited to blood (e.g., whole
blood, blood serum, blood having platelets removed, etc.),
lymph, ascitic fluids, urine, gynecological fluids (e.g., ova-
rian, fallopian, and uterine secretion, menses, etc.), biopsies,
and fluids obtained during laparoscopy.

[0017] Methods for diagnosing ovarian cancer in a patient
are also encompassed by the present invention. The diagnos-
tic methods generally comprise detecting in a body sample
the expression of a plurality of biomarkers that are selectively
overexpressed in ovarian cancer. Overexpression of the plu-
rality of biomarkers is indicative of the presence of ovarian
cancer. Kits for practicing the diagnostic methods of the
invention are also provided.

[0018] Methods for assessing the efficacy of a particular
therapy for ovarian cancer in a patient are also disclosed
herein. The invention is further directed to a method for
monitoring the regression or progression of ovarian cancer in
a patient.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 provides a schematic representation of an
exemplary “two-step” screening test for identifying patients
with an increased likelihood of having ovarian cancer. The 8
million female patients screened in this example represent the
high-risk, asymptomatic U.S. patient population, as defined
herein below. In the first assay step, a significant number of
true negatives are eliminated from further testing, thereby
leaving an enriched population for further analysis in the
second assay step. The second assay step further rules out
additional patients that are true negatives in order to identify
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those women with the highest risk of having ovarian cancer.
Additional details regarding the two-step screening method
are provided in the text.

[0020] FIG. 2 provides the Receiver Operating Character-
istic (ROC) plots for HE4 obtained with samples from
patients over the age of 55 (A) and with all patient samples.
Additional experimental details are provided in Example 2.
[0021] FIG. 3 provides the ROC plots for inhibin A (INH)
obtained with samples from patients over the age of 55 (A)
and with all patient samples. Additional experimental details
are provided in Example 2.

[0022] FIG. 4 provides the ROC plot for prolactin obtained
with all patient samples. Additional experimental details are
provided in Example 2.

[0023] FIG. 5 provides the ROC plot for PLAU-R obtained
with all patient samples. Additional experimental details are
provided in Example 2.

[0024] FIG. 6 provides the ROC plots for glycodelin (GLY)
obtained with samples from patients over the age of 55 (A)
and with all patient samples. Additional experimental details
are provided in Example 2.

[0025] FIG. 7 provides the ROC plot for SLPI obtained
with all patient samples. Additional experimental details are
provided in Example 2.

[0026] FIG. 8 provides the ROC plot for CTHRC1 obtained
with all patient samples. Additional experimental details are
provided in Example 2.

[0027] FIG. 9 provides the ROC plot for PAI-1 obtained
with all patient samples. Additional experimental details are
provided in Example 2.

[0028] FIG. 10 provides the ROC plot for KLK-10 obtained
with all patient samples. Additional experimental details are
provided in Example 2.

[0029] FIG. 11 provides the ROC plots for CA125 obtained
with samples from patients over the age of 55 (A) and with all
patient samples. Additional experimental details are provided
in Example 2.

[0030] FIG. 12 provides the ROC plot for KLK-6 obtained
with all patient samples. Additional experimental details are
provided in Example 2.

[0031] FIG. 13 provides the ROC plot for Muc-1 (MU)
obtained with all patient samples. Additional experimental
details are provided in Example 2.

[0032] FIG. 14 provides the ROC plot for MMP-7 (MM)
obtained with all patient samples. Additional experimental
details are provided in Example 2.

DETAILED DESCRIPTION OF THE INVENTION

[0033] The present invention provides screening methods
and compositions for identifying patients with ovarian can-
cer. The screening methods generally comprise detecting the
expression of a plurality of biomarkers in a body sample,
particularly a blood sample, more particularly a serum
sample, from the patient. Overexpression of the biomarkers
used in the practice of the invention is indicative of an
increased likelihood of the presence of ovarian cancer. In
particular screening methods of the invention, a two-step
analysis is used to identify patients having an increased like-
lihood of having ovarian cancer. The first assay step is per-
formed to detect the expression of a first biomarker or panel of
biomarkers in a patient body sample. If the first biomarker or
panel of biomarkers is determined to be overexpressed in the
sample, a second assay step is performed to detect the expres-
sion of a second biomarker or panel of biomarkers. Overex-
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pression of the first and second biomarkers or panels of biom-
arkers is indicative of an increased likelihood that the patient
has ovarian cancer. In certain embodiments, antibodies are
used to detect biomarker protein expression. In other aspects
of the invention, when the expression of a panel of biomarkers
is detected. overexpression of only a subset of the biomarkers
analyzed may be sufficient to be indicative of an increased
likelihood of the patient having ovarian cancer.

[0034] Although the invention is not limited to a particular
mechanism, the first assay step is generally designed to enrich
the true-positive patient population (i.e., on a percentage
basis) by eliminating a large number of true negatives from
further testing. The first assay step may employ a higher
sensitivity and negative predictive value (NPV) in order to
achieve the desired enrichment of the true-positive patient
population. The second assay step is typically intended to rule
out those patients in the enriched population that do not
presently have ovarian cancer, that is, to eliminate additional
true negatives from the enriched population. The second
assay step may employ a higher specificity and positive pre-
dictive value (PPV), while maintaining a reasonable sensitiv-
ity, to further eliminate true negatives from the enriched
population of true-positive patients. A schematic representa-
tion of the two-step screening test and the results that can be
obtained with this method is provided in FIG. 1.

[0035] One of skill in the art will recognize that these assay
steps may be performed as a single screening test encompass-
ing both assay steps or as two distinct tests, wherein each test
encompasses one of the assay steps. A single biomarker or
panel of biomarkers may be used in each assay step to achieve
the desired values for sensitivity, specificity, NPV, and PPV.
Algorithms may be developed to select particular biomarkers
or combinations of biomarkers to achieve the desired sensi-
tivity, specificity, NPV, and PPV for each assay step and the
combined screening test comprising both assay steps.

[0036] Inadditionto the two-step analysis described herein
above, a screening method for identifying patients with an
increased likelihood of having ovarian cancer comprises pet-
forming a “single-step” or “one-step” screening method or
assay in which the expression of a plurality of biomarkers that
are selectively overexpressed in ovarian cancer is assessed in
a patient body sample. Overexpression of at least one biom-
arker(s) is indicative of an increased likelihood of the patient
having ovarian cancer. In particular aspects of the invention,
the single or one-step screening method comprises detecting
expression of a plurality of biomarkers, including, for
example, HE4, CA125, glycodelin, MMP-7, Muc-1, PAI-1,
CTHRCI, inhibin A, PLAU-R, prolactin, KLK-10, KLK-6,
SLPI, and alpha-1 anti-trypsin, in a body sample, wherein
overexpression of at least one, particularly two, more particu-
larly three, of the biomarkers is indicative of an increased
likelihood of having ovarian cancer. In particular embodi-
ments of the single-step screening method of the invention,
expression of glycodelin, HE4, and CA125 is assessed and
overexpression of at least one, two, or three of the biomarkers
is indicative of an increased likelihood of having ovarian
cancer. See, for example, Table 54 and Experimental
Example 4. One of skill in the art will appreciate that in
contrast to the two-step screening method described above,
the single-step screening assay does not require performing a
first assay step to detect overexpression of a particular biom-
arker or panel of biomarkers followed by a second assay step
to assess if a second biomarker or panel of biomarkers is also
overexpressed in order to identify a patient with an increased
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likelihood of having ovarian cancer. As such, a first assay step
to enrich the population for “true-positive” patients and a
second assay step to rule out those patients from the enriched
population that do not actually have ovarian cancer (“false
positives”) is not required in the single-step screening method
described herein.

[0037] The level of expression of a particular biomarker
that is sufficient to constitute “overexpression” will vary
depending on the specific biomarker used. In particular
embodiments of the invention, a “threshold level” of expres-
sion is established for a particular biomarker, wherein expres-
sion levels above this value are deemed overexpression. A
variety of statistical and mathematical methods for establish-
ing the threshold level of expression are known in the art. A
threshold expression level for a particular biomarker may be
selected, for example, based on data from Receiver Operating
Characteristic (ROC) plots, as described in Examples 2 and 3,
or on compilations of data from normal patient samples (i.e.,
a normal patient population). For example, the threshold
expression level may be established at the mean expression
level plus two times the standard deviation, based on analysis
of samples from normal patients not afflicted with ovarian
cancer. One of skill in the art will appreciate that these thresh-
old expression levels can be varied, for example, by moving
along the ROC plot for a particular biomarker, to obtain
different values for sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV), thereby
affecting overall assay performance.

[0038] A patient that is identified as having an increased
likelihood of having ovarian cancer in accordance with the
disclosed methods may be subjected to further diagnostic
testing to definitively determine if the patient has ovarian
cancer. “Further diagnostic testing” includes but is not limited
to pelvic examination, transvaginal ultrasound, CT scan,
MRYI, laparotomy, laparoscopy, and biopsy. Such diagnostic
methods are well known in the art. Moreover, patients clas-
sified as having an increased likelihood of having ovarian
cancer that are determined by further diagnostic testing not to
currently have ovarian cancer may be closely monitored on a
regular basis for the development of ovarian cancer. Monitor-
ing of such patients may include but is not limited to periodic
pelvic examination, transvaginal ultrasound, CT scan, and
MRI. A physician of ordinary skill in the art will appreciate
appropriate techniques for monitoring patients for the devel-
opment of ovarian cancer. By identifying and monitoring
patients having an increased likelihood of having ovarian
cancer, the screening methods of the invention may permit the
detection of ovarian cancer at an earlier stage of the disease,
particularly Stage 1 or Stage 2, when prognosis and disease
outcome are greatly improved.

[0039] In particular embodiments, antibodies are used to
detect biomarker expression at the protein level. In other
aspects of the invention, biomarker expression is detected at
the nucleic acid level. Kits for practicing the screening meth-
ods of the invention, including the two-step screening
method, are further provided.

[0040] By “ovarian cancer” is intended those conditions
classified by post-exploratory laparotomy as premalignant
pathology, malignant pathology, and cancer (FIGO Stages
1-4). Staging and classification of ovarian cancer are
described in detail above. “Early-stage ovarian cancer” refers
to those disease states classified as Stage 1 or Stage 2 carci-
noma. Farly detection of ovarian cancer significantly
increases S-year survival rates. The term “screening method”
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refers to strategies to identify patients that have an increased
likelihood of having ovarian cancer so that such patients can
be selected for more aggressive diagnostic methods to defini-
tively determine if the patients have ovarian cancer. The
“screening methods™ or “diagnostic screening methods” of
the invention are generally not intended to definitively diag-
nose a patient as having or not having ovarian cancer. Rather,
such methods are intended to identify women having an
increased likelihood of having ovarian cancer so that these
women may be definitively diagnosed using other methods
(e.g., pelvic examination, transvaginal ultrasound, CT scan,
MRYI, laparotomy, laparoscopy, and biopsy of tissue samples).
Regimens may also be instituted for monitoring patients iden-
tified as having an increased likelihood of having ovarian
cancer by the present methods but that are determined not to
currently have the disease.

[0041] The screening methods of the invention may be
performed on a case-by-case basis or as a periodic routine
screening test for the general female population. In some
embodiments, the screening methods for identifying patients
with an increased likelihood of having ovarian cancer may be
viewed as comparable to Pap smears for the identification of
patients having an increased likelthood of having cervical
cancer. As used herein, “identifying patients with an
increased likelihood of having ovarian cancer” is intended
methods for detecting those females that are more likely to
have ovarian cancer. An “increased likelihood of having ova-
rian cancer” is intended to mean that patients who are deter-
mined in accordance with the present methods to exhibit
overexpression of particular biomarkers are more likely to
have ovarian cancer than those patients who do not.

[0042] “Diagnosing ovarian cancer” is intended to include,
for example, diagnosing or detecting the presence of ovarian
cancer, monitoring the progression of the disease, and iden-
tifying or detecting cells or samples that are indicative of
ovarian cancer. The terms diagnosing, detecting, and identi-
fying ovarian cancer are used interchangeably herein. Defini-
tive diagnosis of ovarian cancer will generally comprise per-
forming a biopsy on a tissue sample from the patient.

[0043] The methods of the present invention permit supe-
rior assessment of the likelihood of having ovarian cancer
when compared with proposed screening methods currently
known in the art (e.g., measurement of CA125 levels). As
used herein, “specificity” refers to the level at which a method
of the invention can accurately identify samples that have
been confirmed as nonmalignant by exploratory laparotomy
(i.e., true negatives). That is, specificity is the proportion of
disease negatives that are test-negative. In a clinical study,
specificity is calculated by dividing the number of true nega-
tives by the sum of true negatives and false positives. By
“sensitivity” is intended the level at which a method of the
invention can accurately identify samples that have been lap-
arotomy-confirmed as positive for ovarian cancer (i.e., true
positives). Thus, sensitivity is the proportion of disease posi-
tives that are test-positive. Sensitivity is calculated in a clini-
cal study by dividing the number of true positives by the sum
of true positives and false negatives. The sensitivity of the
disclosed methods for the detection of ovarian cancer is at
least about 70%, particularly at least about 80%, more par-
ticularly at least about 90, 91, 92, 93, 94, 95, 96, 97, 98, 99%
or more. Furthermore, the specificity of the present methods
is at least about 70%, particularly at least about 80%, most
particularly at least about 90, 91, 92, 93, 94, 95, 96, 97, 98,
99% or more.
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[0044] The term “positive predictive value” or “PPV”
refers to the percentage of patients with a positive test result
in the methods of the invention who actually have ovarian
cancer. PPV is calculated in a clinical study by dividing the
number of true positives by the sum of true positives and false
positives. PPV is highly dependent upon the prevalence rates
for a particular disease or condition and will shift dramati-
cally as a result of differences in disease prevalence. There-
fore, with low-prevalence diseases, such as ovarian cancer,
screening tests with a relatively low PPV still have significant
clinical utility. In contrast, a disease with high prevalence
rates would require a higher PPV to be clinically useful. See,
for example, Skates et al. (2004) J. Clin. Oncol. 22:4059-
4066; Bast et al. (2005) Int. J. Gvnecol. Cancer 15:274-281,
Rosenetal. (2005) Gyn. Oncol. 99:267-277; and Pepe (2004)
The Statistical Evaluation of Medical Tests for Classification
and Prediction (Oxford University Press), all of which are
herein incorporated by reference in their entirety. The PPV
for the present methods of identifying patients with an
increased likelihood of having ovarian cancer is generally at
least about 7, 8, 9, 10, 15, 20, 25, 30% or more. In some
embodiments, the PPV of a method of the invention is at least
about 10%. A PPV of at least about 10% for a diagnostic
screening method is considered in the art to be of clinical
utility. See Skates et al., supra. The “negative predictive
value” or “NPV” of a test is the percentage of patients with a
negative test result who actually do not have ovarian cancer.
NPV is calculated in a clinical study by dividing the number
of true negatives by the sum of true negatives and false nega-
tives. The NPV for the present methods of identifying patients
with an increased likelihood of having ovarian cancer is gen-
erally at least about 80%, particularly at least about 90%,
more particularly at least about 91, 92, 93, 94, 95, 96, 97, 98,
99, 99.1, 99.2, 99.3, 99.4, 99.5, 99.6, 99.7, 99.8, 99.9% or
more. In some embodiments, the NPV of a method of the
invention for is at least about 99%. One of skill in the art will
appreciate that the PPV and NPV values for the methods of
the invention are based on a prevalence-adjusted population
and are reflective of the prevalence rates of ovarian cancer
within the U.S. female population.

[0045] A “biomarker” is any gene or protein whose level of
expression in a tissue or cell is altered compared to that of a
normal or healthy cell or tissue. Biomarkers of the invention
are selective for ovarian cancer. By “selectively overex-
pressed in ovarian cancer” is intended that the biomarker of
interest is overexpressed in ovarian cancer but is not overex-
pressed in conditions classified as nonmalignant, benign, and
other conditions that are not considered to be clinical disease.
Thus, detection of the biomarkers of the invention permits the
differentiation of samples indicative of an increased likeli-
hood of having ovarian cancer or the presence of ovarian
cancer from normal samples (i.e., samples from patients that
are ovarian-cancer free) and samples that are indicative of
nonmalignant and benign proliferation. Biomarkers of the
invention may be referred to herein interchangeably as “ova-

rian cancer biomarkers,” “markers,” or “ovarian cancer mark-
ers.”
[0046] The biomarkers of the invention include genes and

proteins. Such biomarkers include DNA comprising the
entire or partial sequence of the nucleic acid sequence encod-
ing the biomarker, or the complement of such a sequence. The
biomarker nucleic acids also include RNA comprising the
entire or partial sequence of any of the nucleic acid sequences
of interest. A biomarker protein is a protein encoded by or
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corresponding to a DNA biomarker of the invention. A biom-
arker protein comprises the entire or partial amino acid
sequence of any of the biomarker proteins or polypeptides.
Fragments and variants of biomarker genes and proteins are
also encompassed by the present invention. By “fragment” is
intended a portion of the polynucleotide or a portion of the
amino acid sequence and hence protein encoded thereby.
Polynucleotides that are fragments of a biomarker nucleotide
sequence generally comprise at least 10, 15, 20, 50, 75, 100,
150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700,
800, 900, 1,000, 1,100, 1,200, 1,300, or 1,400 contiguous
nucleotides, or up to the number of nucleotides present in a
full-length biomarker polynucleotide disclosed herein. A
fragment of a biomarker polynucleotide will generally
encode at least 15, 23, 30, 50, 100, 150, 200, or 250 contigu-
ous amino acids, or up to the total number of amino acids
present in a full-length biomarker protein of the invention.
“Variant” is intended to mean substantially similar
sequences. Generally, variants of a particular biomarker of
the invention will have at least about 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% or more sequence identity
to that biomarker as determined by sequence alignment pro-
grams.

[0047] Thebiomarkers of the invention include any gene or
protein that is selectively overexpressed in ovarian cancet, as
defined herein above, and may comprise known biomarkers
as well as those presently unknown in the art. In particular
embodiments, biomarkers are secreted proteins or proteins
that are predicted to encode membranous proteins with trans-
membrane segments and extracellular domains. Biomarkers
of interest include HE4, CA125, glycodelin, MMP-7, Muc-1,
PAI-1, CTHRCI, inhibin, PLAU-R, prolactin, KI.K-10,
KLK-6, and SLPI, alpha-1 anti-trypsin (AAT), Imp-2,
FLJ10546, FLJ23499, MGCI13057, SPON1, S100Al,
SLC39A4, TACSTD2, MBG2, HETKL27 (MAL2), Cox-1,
protein kinase C-iota, cadherin-6, ADPRT, matriptase, folate
receptor, claudin 4, mesothelin, aquaporin 5, cofilin 1, gelso-
lin, clusterin, alpha tetranectin, vitronectin. pregnancy-asso-
ciated plasma protein-A (PAPP-A), and folistatin. Biomark-
ers of particular interest include but are not limited to HE4,
CA125, Glycodelin, MMP-7, Muc-1, PAI-1, CTHRCI,
inhibin, PLAU-R, prolactin, KLK-10, KLK-6, SLPI, and
alpha-1 anti-trypsin (AAT). Biomarkers of more particular
interest include HE4, glycodelin, MMP-7, SLPI, PLAU-R,
Muc-1, inhibin A, and PAI-1.

[0048] HE4 is a protein that was first observed in human
epididymis tissue, and the name “HE4” is an abbreviation of
“Human Epididymis Protein 4”. Subsequent studies have
shown that HE4 protein is also present in the female repro-
ductive tract and other epithelial tissues. The HE4 gene
resides on human chromosome 20q12-13.1, and the 20q12
chromosome region has been found to be frequently ampli-
fied in ovarian carcinomas. Studies have shown that HE4 is
expressed by ovarian carcinoma cells. The protein is N-gly-
cosylated and is secreted extracellularly. See, for example,
Drapin et al. (2005) Cancer Research 65(6): 2162-9; Hell-
strom et al. (2003) Cancer Research 63: 3695-3700; and
Bingle et al. (2002) Oncogene 21: 2768-2773.

[0049] CA-125 is a high molecular weight, cell surface
glycoprotein detected in the serum of a large proportion of
patients with ovarian epithelial cancer (OEC). However,
while the percentage is high (75-90%) in advanced stages of
this disease, it is only elevated in 50% of the patients with
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Stage 1 disease. Use of CA-125 as a marker for OEC is
problematic because the molecule is also expressed in a num-
ber of normal and pathological conditions including men-
struation, pregnancy, endometriosis, inflammatory diseases
and other types of cancer. Improved sensitivity and specificity
for OEC has been reported among post menopausal women.
See, for example, Bast et al. (1998) Int’l J. Biological Mark-
ers 13:170-187; and Moss et al. (2005) J. Clin. Pathol.
58:308-312.

[0050] Glycodelinis a member ofthe lipocalin superfamily
with several distinctive actions in cell recognition and differ-
entiation principally in the reproductive axis. Previously, this
glycoprotein has been named progesterone-associated
endometrial protein (PAEP) and placental protein 14 (PP-14).
The name change was in part initiated because glycodelin is
not synthesized by the endometrium or placenta. Glycodelin
has been purified from amniotic fluid as 28 kDa molecule in
SDS gels and reported to be synthesized by the normal ovary
and by malignant ovarian tumors. Its presence has been
reported in serum. See generally Seppala et al. (2002) Endo-
crine Reviews 23:401-430; Pala et al. (1997) J. Chromatog-
raphy B 704:25-34; Meerit Kamarainen et al. (1996) Amer. J
Pathology 148:1435-1443.

[0051] Proteins of the matrix metalloproteinase (MMP)
family are involved in the breakdown of extracellular matrix
in normal physiological processes, such as embryonic devel-
opment, reproduction, and tissue remodeling, as well as in
disease processes, such as arthritis and metastasis. Most
MMP’s are secreted as inactive proproteins which are acti-
vated when cleaved by extracellular proteinases. The enzyme
encoded by the MMP-7 (matrilysin) gene degrades pro-
teoglycans, fibronectin, elastin and casein and differs from
most MMP family members in that it lacks a conserved C-ter-
minal protein domain. The enzyme is involved in wound
healing, and studies in mice suggest that it regulates the
activity of defensins in intestinal mucosa. The MMP-7 gene is
part of a cluster of MMP genes which localize to chromosome
11922.3. MMP-7 is expressed in epithelial cells of normal
and diseased tissue. It is known to be expressed in tumors of
the breast, colon, and prostate, among others. It is abundant in
ovarian carcinoma cells, but not detectable by IHC in normal
ovarian epithelial tissue.

[0052] Muc-1 (mucinl, EMA, PEM, episialin) is a large
cell surface mucin glycoprotein expressed by most glandular
and ductal epithelial cells and some hematopoietic cell lin-
eages. Functionally, Muc-1 is believed be involved with cell
protection and lubrication, and may play a role in cell adhe-
sion, and/or cell signaling. The Muc-1 gene contains seven
exons and produces several different alternatively spliced
variants. The major expressed form of Muc-1 uses all seven
exons and is a type 1 transmembrane protein with a large
extracellular tandem repeat domain. The tandem repeat
domain is highly O-glycosylated and alterations in glycosy-
lation have been shown in epithelial cancer cells. Muc-1 has
been found to be elevated in many types of cancer, most
notably with advanced breast cancer. Standing alone as a
serum-based marker, it would have little specificity, but could
be utilized as a prognostic aid, in conjunction with other,
more specific markers.

[0053] PAI-1 (i.e., plasminogen activator inhibitor type 1)
is a serine or cysteine proteinase inhibitor. The PAI-1 mRNA
is 2876 bp in length, and the encoded protein is 402 amino
acids long. The calculated molecular weight is 42,769 Da,
whereas the affinity-purified protein is reported to be approxi-
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mately 50,000 Da, as determined by SDS gel electrophoresis.
PAI-1 plays a role in inhibiting extracellular matrix degrada-
tion by PLAU and is a putative unregulated c-Myc target
gene. PAI-1 also plays a key role in controlling coagulation
and tissue remodeling. PAI-1 limits the production of plasmin
and serves to keep fibrinolysis in check. Some physiological
functions involving the inhibition of plasmin by PAI-1
include ovulation, cell migration, and epithelial cell differen-
tiation. High PAI-1 levels in cancer indicates poor prognosis
for survival of many human cancers, including breast and
lung cancers. Pappot et al. (Nov. 29, 2005) Lung Cancer
[Epub ahead of print]; Chazaud et al. (2002) American Jour-
nal of Pathology 160:237-246.

[0054] Collagentriple helix repeat containing 1 (CTHRC1)
was identified in a screen for differentially expressed
sequences in balloon-injured versus normal arteries. In stud-
ies by Pyagay et al., CTHRC1 expression was not detectable
in normal arteries. However, on injury it was transiently
expressed by fibroblasts of the remodeling adventitia and by
smooth muscle cells of the neointima. It was also found in the
matrix of caleifying human atherosclerotic plaques.
CTHRCI is a secreted 28-kDa protein that is glycosylated
and highly conserved from lower chordates to mammals. A
short collagen motif with 12 Gly-X-Y repeats appears to be
responsible for trimerization of the protein and this renders
the molecule susceptible to cleavage by collagenase. Cthrel
mRNA expression levels are increased in response to trans-
forming growth factor-beta and bone morphogenetic protein-
4. Cell migration assays performed with CTHRC1-overex-
pressing fibroblasts and smooth muscle cells demonstrate that
increased CTHRC1 levels are associated with enhanced
migratory ability. Furthermore, CTHRC1 overexpression
caused a dramatic reduction in collagen type I mRNA and
protein levels. The data of Pyagay et al. indicate that the novel
molecule CTHRC1 is transiently expressed in the arterial
wall in response to injury where it may contribute to vascular
remodeling by limiting collagen matrix deposition and pro-
moting cell migration. Pyagay et al. (2005) Circ. Res. 96(2):
261-8.

[0055] Inhibins are protein hormones that belong to the
transforming growth factor f§ superfamily and are het-
erodimers consisting of o and § subunits joined by disulfide
bonds. The 2 forms of inhibins (i.e., A and B) differ in the type
of f subunit (i.e., fA or fB)linked to the ¢ subunit. In women
of reproductive age, inhibins are known to be secreted by
granulosa cells of the ovary and circulate in blood. Inhibins
vary in concentration through the menstrual cycle and during
pregnancy, and impact pituitary FSH production, gametoge-
nesis and gestational events. In post menopausal women
inhibins fall to very low levels. Recent publications indicate
that inhibins are diagnostic markers for ovarian cancer. See
for example Robertson et al. (2002) Mol. Cell Endocrinol.
191:97-103; El-Shalakany et al. (2004) J. Obstet. Gynaecol.
Res. 30: 155-161.

[0056] Plasminogen activator urokinase-receptor
(PLAU-R or UPAR) is a cell surface glycoprotein with a
molecular weight of approximately 60 kDa that is attached by
its carboxy-terminal end to the cell membrane by GPI link-
age. PLAU-R serves as a specific receptor for the serine
protease urokinase plasminogen activator (uPA) that is
involved in basement membrane/extracellular matrix remod-
eling in both normal and pathological processes. Soluble
PLAU-R, released from the cell surface, has been reported to
be at elevated concentrations in serum in several types of
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human cancer including colorectal, breast and ovarian cancer.
See for example Sieretal. (1998) Cancer Res. 58:1843-1849;
and Begum et al. (2004) Anticancer Research 24:1981-1986.

[0057] Prolactin is a 198-amino acid, 23 kDa protein hor-
mone secreted in significant quantities by the anterior pitu-
itary gland. In concert with estrogen, prolactin plays an
important role in the initiation of mammary gland growth and
in lactation. In addition, prolactin is thought to have a signifi-
cant role in cell growth and immune function. A recent report
using a commercially available ELISA kit reported that pro-
lactin levels in serum were significantly elevated in ovarian
cancer. See generally Mor et al. (2005) Proc. Natl Acad. Sci.
102: 7677-7682.

[0058] Kallikreins are a subgroup of serine proteases hav-
ing diverse physiological functions. They are clustered as a
group on chromosome 19g13. Growing evidence suggests
that many kallikreins are implicated in carcinogenesis and
some have potential as novel cancer and other disease biom-
arkers.

[0059] KLK-6 is one of the fifteen kallikrein subfamily
members located in a cluster on chromosome 19. The
encoded enzyme is regulated by steroid hormones. In tissue
culture, the enzyme has been found to generate amy-
loidogenic fragments from the amyloid precursor protein,
suggesting a potential for involvement in Alzheimer’s dis-
ease. KLK-6 has been verified as a secreted protein, and
found to be elevated in ovarian cancer patients. Thus, it has
been hypothesized to have value as a serological marker for
this disease.

[0060] Thehuman kallikrein 10 gene (KLK10, also known
as normal epithelial cell specific 1 gene (NES-1)) is amember
of the kallikrein gene family. The gene product is a secreted
serine protease whose concentration in various biological
fluids is known to be altered in some disease states. In par-
ticular, KL.K101s expressed in epithelial cells ofthe ovary and
this expression has been reported to be elevated in serum of
patients with ovarian cancer. Thus, KLK10 may serve as a
serum biomarker for ovarian cancer. See for example Liu-
Ying et al. (2003) Cancer Res. 63:807-811; Yousef and Dia-
mandis (2003) Thromb Haemost. 90:7-16.

[0061] Secretory Leukocyte Protease Inhibitor (SLPI) is a
protein that was first isolated in human parotid gland secre-
tions. Subsequent studies have shown that the SLPI protein is
also present in saliva and numerous mucosal surfaces such as
those of the lung, nasal passages, cervix, and seminal
vesicles.

[0062] SLPIis believed to act as a defense against chronic
lung ailments because it is a potent inhibitor of neutrophil
elastase, whose presence is heightened in chronic inflamma-
tory lung diseases and which can destroy many of the com-
ponents of lung tissue. SLPI also inhibits the release of his-
tamine from mast cells, so it is also active in the allergic
response. Protection of fetal membranes and cervical tissue is
also thought to be a function of SLPI.

[0063] The gene which encodes the SLPI protein has been
found to be up-regulated in ovarian cancer, and a significant
difference has been found between the elevated levels of SLPI
in the serum of patients with malignant ovarian cancer as
opposed to the levels found in patients with benign ovarian
cysts or normal patients. The SLPI protein has a mass of 12
kDa, is non-glycosylated, hydrophobic, and cationic. See
generally Hollander et al. (2003) Cancer Cell International
3:14; Helmig et al. (1995) Eur. J. Obstet. Gynecol. Reprod.
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Biol. 59(1):95-101; Hough et al. (2001) Cancer Research 61:
3869-3876; and Tsukishiro et al. (2005) Gyrecologic Oncol-
ogy 96: 516-519.

[0064] Alpha-1 anti-trypsin (AAT) is an acute phase pro-
tein synthesized by the liver and the principal serum inhibitor
of proteolytic enzymes such as trypsin, chymotrypsin, plas-
min and thrombin. In an inflammatory reaction the serum
concentration of AAT may be elevated as much as 3-4 fold.
The molecule exists as a number of genetic variants with a
monomer molecular weight of 40-50 kDa. The mean normal
serum concentration (mg/ml) has been reported to be 2.21+0.
35and 2.14+0.37. Interest in AAT as an ovarian cancer biom-
arker resulted from an in-house 2D gel electrophoresis/mass
spec. study that indicated that AAT was elevated in the serum
of ovarian cancer patients. See for example Song et al. (1994)
J. Affect. Disorders 30:283-288; Ledue et al. (1993) Clin.
Chim. Acta. 223:73-28.

[0065] Although the above biomarkers have been discussed
in detail, any biomarker whose overexpression is selective for
ovarian cancer can be used to practice the invention, including
biomarkers known in the art and those not yet identified. Such
biomarkers include genes and proteins that are, for example,
involved in defects in DNA replication/cell cycle control, cell
growth and proliferation, escape from apoptosis, angiogen-
esis or lymphogenesis, or the mechanisms of cancer cell
motility and invasion.

[0066] Of particular interest are biomarkers that are selec-
tively overexpressed in early-stage ovarian cancer. By “selec-
tively overexpressed in early-stage ovarian cancer” is
intended that the biomarker of interest is overexpressed in
stage 1 or stage 2 ovarian cancer states but is not overex-
pressed in normal samples or in conditions classified as non-
malignant, benign, and other conditions that are not consid-
ered to be clinical disease. One of skill in the art will
appreciate that early-stage ovarian cancer biomarkers include
those genes and proteins specific for ovarian cancer that are
initially overexpressed in stage 1 or stage 2 and whose over-
expression persists throughout the advanced stages of the
disease, as well as biomarkers that are only overexpressed in
stage 1 or stage 2 ovarian cancer. Detection of expression of
biomarkers that are selectively overexpressed in early-stage
ovarian cancer may permit the earlier detection and diagnosis
of ovarian cancer and, accordingly, improve patient progno-
sis.

[0067] Themethods ofthe invention comprise detecting the
expression of a plurality of biomarkers. As used herein, a
“plurality” of biomarkers refers t0 2, 3,4, 5,6,7,8,9,10 or
more biomarkers. In particular, when the two-step screening
method of the invention is used to identify patients having an
increased likelihood of having ovarian cancer, a plurality of
biomarkers may refer to the detection of at least one biomar-
ker during the first assay step and at least one additional
biomarker during the second assay step. One of skill in the art
will also recognize that a panel of biomarkers can be used to
identify patients with an increased likelihood of having ova-
rian cancer in accordance with the present methods. A panel
of biomarkers may comprise any number or combination of
biomarkers of interest. In some embodiments, a panel com-
prising a plurality of biomarkers selected from the group
consisting of HE4, CA125, Glycodelin, MMP-7, Muc-1,
PAI-1, CTHRCI, inhibin, PLAU-R, prolactin, KIL.K-10,
KLK-6, and SLPI, alpha-1 anti-trypsin (AAT). In other
embodiments, a panel of biomarkers selected from the subset
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of biomarkers comprising CA125, HE4, glycodelin, MMP-7,
SLPI, PLAU-R, Muc-1, inhibin A, and PAI-1 is provided.
[0068] Any female patient or patient population may be
assessed using the screening and diagnostic methods of the
invention. For example, the methods disclosed herein may be
performed on the general female patient population, as well
as on the narrower population of post-menopausal women.
The term “post-menopausal”is understood by those of skill in
the art. In particular embodiments, post-menopausal gener-
ally refers to, for example, women over the age of 55. In
particular embodiments, the screening methods are per-
formed routinely (e.g., annually, every two years, etc.) on the
general female population. Regular screening of patients may
begin, for example, at the onset of menses, at age 30, or at the
beginning of menopause. Screening of the high-risk patient
population, as defined herein below, will typically be per-
formed on a routine basis independent of patient age. Patients
who are both asymptomatic and symptomatic (i.e., displaying
characteristic symptoms of ovarian cancer, such as pelvic or
abdominal pain or swelling) can be assessed for an increased
likelihood of having ovarian using the screening and diagnos-
tic methods of the invention. Women that are at a low-risk of
developing ovarian and those that are considered high-risk
based on clinical and family history risk factors may also be
assessed using the present methods. Patients considered
“high-risk” based on such clinical and family history risk
factors include but are not limited to patients living with
breast cancer, colon cancer, or breast/ovarian syndrome,
women with a first-degree relative with ovarian cancer (e.g.,
mother, daughter, or sister), patients positive for at least one
breast cancer gene (BRCA 1 or 2), and women suffering from
HNPCC (i.e.. Hereditary non-polyposis colorectal cancer).

[0069] In one aspect of the invention, the target population
for the screening and diagnostic methods is the group of
asymptomatic patients classified as high-risk on the basis of,
for example, the above-referenced clinical and familial risk
factors. This high-risk, asymptomatic population represents
more than 8 million women in the U.S. It is recognized that
the methods, compositions, and kits of the invention will be of
particular utility to patients having an enhanced risk of devel-
oping ovarian cancers and to their physicians. Patients recog-
nized in the art as having an increased risk of developing
ovarian cancers include, for example, patients having a famil-
ial history of ovarian cancer and patients of advancing age
(i.e., typically women over 55 years of age).

[0070] A number of clinical conditions or characteristics
not directly related to ovarian cancer may exist in the patient
populations tested in accordance with the methods of the
invention, thereby interfering with the results of the screening
and diagnostic methods disclosed herein. Such clinical con-
ditions and characteristics are referred to herein as “interfer-
ing substances and pathologies” and include but are not lim-
ited to pregnancy (first trimester), breast cancer, chronic
hepatitis, colon cancer, oral contraceptive therapy, coronary
artery disease, deep vein thrombosis, diabetes, endometrio-
sis, hormone replacement therapy, menstruation, multiple
myeloma, ovarian cysts/polycystic disease, polymyalgia,
polymyositis, rectal cancer, rtheumatoid arthritis, systemic
lupus rythematosus (SLE), and warfarin treatment. Addi-
tional exemplary interfering pathologies include uterine con-
ditions (e.g., myomas, adenomyosis, and endometrial can-
cer), ovarian conditions (e.g., benign growths such as
functional cysts, theca-lutein cysts, pregnancy luteoma, scle-
rocystic ovaries, serous cystadenoma, mucinous cystad-
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enoma, cystic teratoma, fibroma, thecoma, and Brenner
tumor; neoplasms; and malignant conditions such as cystad-
enocarcinoma and adenocarcinoma), fallopian tube condi-
tions (e.g., tubo-ovarian abscess, hydrosaplinx, parovarian
cyst, ectopic pregnancy, and cancer of the fallopian tubes),
bowel conditions (e.g., distention with gas and/or feces,
diverticulitis, ileitis, appendicitis, and colon cancer), and
other miscellaneous conditions (e.g., distended bladder, pel-
vic kidney, urachal cyst, abdominal wall hematoma, abdomi-
nal wall abscess, and retroperitoneal neoplasms, such as lym-
phoma, sarcoma, and teratoma. In particular embodiments,
the biomarkers, threshold expression levels, and mathemati-
cal models used in the screening and diagnostic methods
described herein will be selected so as to minimize the effects
of interfering substances and pathologies on the performance
(i.e., the specificity, sensitivity, PPV, and NPV) of the claimed
methods.

[0071] By “body sample” is intended any sampling of cells,
tissues, or bodily fluids from a patient in which expression of
abiomarker can be detected. Examples of such body samples
include but are not limited to blood (e.g., whole blood, blood
serum, blood having platelets removed, etc.), lymph, ascitic
fluids, urine, gynecological fluids (e.g., ovarian, fallopian,
and uterine secretion, menses, etc.), biopsies, and fluids
obtained during laparoscopy. Body samples may be obtained
from a patient by a variety of techniques including, for
example, by venipuncture, by scraping or swabbing an area,
or by using a needle to aspirate bodily fluids or tissues. Meth-
ods for collecting various body samples are well known in the
art. In particular embodiments, the body sample comprises
blood or serum. The present inventors have recognized that
the methods for the collection and storage of blood samples,
more particularly serum samples, affect the performance of
the methods disclosed herein. Several studies indicate that
body sample, particularly serum sample, collection and stor-
age methods are critical to achieve acceptable assay perfor-
mance. See, for example, Diamandis (2004) J. Natl. Cancer
Institute 95:353-356 and Thavasu et al. (1992) J. Immunol.
Meth. 153:115-124. which is herein incorporated reference in
its entirety. An exemplary method for serum collection and
storage is provided in Example 1.

[0072] Any methods available in the art for the detection
biomarker expression can be used to practice the invention.
The expression of a biomarker of the invention can be
detected on a nucleic acid level or a protein level. In order to
determine overexpression, the body sample to be examined
may be compared with a corresponding body sample that
originates from a healthy person. That is, the “normal” level
of expression is the level of expression of the biomarker in a
body sample from a patient that is not afflicted with ovarian
cancer. Such a sample can be present in standardized form. In
some embodiments, determination of biomarker overexpres-
sion requires no comparison between the body sample and a
corresponding body sample that originates from a normal
person.

[0073] Any biomarker or combination of biomarkers of the
invention, as well as any known ovarian cancer biomarkers,
may be used in the methods, compositions, and kits of the
present invention. In general, it is preferable to use biomark-
ers for which the difference between the level of expression of
the biomarker in a body sample from a patient afflicted with
ovarian cancer and the level of expression of the same biom-
arker in a “normal” body sample (i.e., from an ovarian cancer
free patient) is as great as possible. Although this difference
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can be as small as the limit of detection of the method for
assessing expression of the biomarker, it is preferred that the
difference be at least greater than the standard error of the
assessment method, and optimally a difference of at least 2, 3,
4,5,6,7,8,9,10, 15, 20, 25-fold or greater than the level of
expression of the same biomarker in a normal body sample.
The “normal” level of expression of a biomarker of the inven-
tion may be determined by assessing expression of the biom-
arker in a body sample obtained from a non-ovarian cancer
afflicted patient. Alternatively, and particularly as further
information becomes available as a result of the routine per-
formance of the methods described herein, average values for
biomarker expression levels may be used.

[0074] As described above, in some aspects of the inven-
tion, a threshold level of expression of a particular biomarker,
above which the biomarker is considered to be overexpressed
in apatient sample, may be established. Methods for selecting
the threshold value include but are not limited to analysis of
the ROC plot for the biomarker or analysis of the biomarker
expression level for a normal patient population. Exemplary
threshold or “cutoff” values include (1) the mean expression
level plus two times the standard deviation, as determined
from a population of normal patient samples and (2) expres-
sion levels selected from the ROC curve that represent the
highest value of sensitivity plus specificity. The threshold
level of expression for a particular biomarker may be deter-
mined relative to the expression level in a normal patient
population. Persons of skill in the art will appreciate that other
methods for selecting appropriate threshold expression val-
ues can be used to practice the invention.

[0075] Methods for detecting biomarkers of the invention
comprise any methods that determine the quantity or the
presence of the biomarkers either at the nucleic acid or protein
level. Such methods are well known in the art and include but
are not limited to western blots, northern blots, southern blots,
ELISA, immunoprecipitation, immunofluorescence, flow
cytometry, immunocytochemistry, multiplex bead-based
immunoassays, nucleic acid hybridization techniques,
nucleic acid reverse transcription methods, and nucleic acid
amplification methods. In particular embodiments, overex-
pression of a biomarker is detected on a protein level using,
for example, antibodies that are directed against specific
biomarker proteins. These antibodies can be used in various
methods such as Western blot, ELISA, multiplex bead-based
immunoassay, immunoprecipitation, or immunocytochemis-
try techniques. The multiplex bead-based assays used to prac-
tice the present invention include but are not limited to the
Luminex technology described in U.S. Pat. Nos. 6,599,331,
6,592,822, and 6,268,222, all of which are herein incorpo-
rated by reference in their entirety. In particular embodi-
ments, the Luminex LabMAP® system is utilized, as
described in International Publication No. WO 2005/016126,
which is herein incorporated by reference it its entirety.

[0076] In some embodiments of the invention, antibodies
specific for biomarker proteins are utilized to detect the
expression of a plurality of biomarker proteins in a body
sample in order to identify patients with an increased likeli-
hood of having ovarian cancer. The method comprises obtain-
ing a body sample from a patient, particularly a serum sample,
contacting the body sample with antibodies directed to a
plurality of biomarkers that are selectively overexpressed in
ovarian cancer, and detecting antibody binding to determine
if the biomarkers are overexpressed in the patient sample. In
the screening methods of the invention, overexpression of the
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biomarkers is indicative of an increased likelihood of having
ovarian cancer. Patients classified by the present screening
methods as having an increased likelihood of having ovarian
cancer are subjected to further diagnostic testing to detect the
presence of ovarian cancer. Female patients identified by the
present screening methods for ovarian cancer that are deter-
mined to not be currently suffering from ovarian cancer are
regularly monitored in order to potentially detect ovarian
cancer at an earlier stage.

[0077] As described above, in particular aspects of the
invention, the screening methods for identifying patients with
an increased likelihood of having ovarian cancer may com-
prise a two-step analysis. That is, the method comprises pet-
forming a first assay step comprising detecting the expression
of a first biomarker or a first panel of biomarkers in a body
sample and determining if the first biomarker or panel of
biomarkers is overexpressed. If a positive result is obtained in
the first assay step (i.e., the first biomarker or panel of biom-
arkers is overexpressed in the body sample), the method
further comprises performing a second assay step comprising
detecting the expression of a second biomarker or a second
panel of biomarkers and determining if the second biomarker
or panel of biomarkers is overexpressed. Overexpression of
both the first and second biomarkers or panels of biomarkers
(i.e., a positive result in both assay steps) is indicative of an
increased likelihood of having ovarian cancer. In particular
embodiments, detection of expression of the biomarkers in
the first and second assay steps is performed at the protein
level and comprises contacting the body sample, more par-
ticularly a serum sample, with antibodies specific for the
particular biomarkers of interest and detecting antibody bind-
ing. In certain methods, biomarker protein expression is
detected using an ELISA or multiplex bead-based immunoas-
say format.

[0078] In the “two-step” screening methods of the inven-
tion, the biomarker or panel of biomarkers used in the first
step may be employed to maximize sensitivity and NPV. That
is, the first screening step may be designed to maximize the
number of true negatives classified as negative by the methods
of the invention, thereby eliminating a significant percentage
of true negatives from further analysis. Therefore, the patient
population classified as positive by the first assay step will be
enriched in true positive patients. The second screening step
in the two-step methods may be designed to maximize PPV
and specificity, while maintaining a reasonable sensitivity, in
order to identify women with the highest likelihood of having
ovarian cancer. Specificity, sensitivity, PPV, and NPV values
may be determined for each individual assay step in the
method, as described above. When a two-step screening
method is used, combined sensitivity, specificity, PPV, and
NPV values may determined for the method as a whole. In
particular embodiments, the two-step method for identifying
patients having an increased likelihood of having ovarian
cancer will have a combined sensitivity of at least 90%, a
combined specificity of at least 98%, a combined PPV of at
least 10%, and acombined NPV of at least 99.9%. One of skill
in the art will further appreciate that while two-step screening
methods have been described in detail, similar screening
methods comprising 3, 4, 5, or more assay steps are also
encompassed by the present invention. Such follow-on assay
steps may rule out other diseases, such as cardiovascular
conditions, from the presence of ovarian cancer.

[0079] In some embodiments of the invention, algorithms
or mathematical models may be applied to develop “test
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rules” for determining when a patient sample is “positive”
(i.e., indicative of an increased likelihood of having ovarian
cancer). For example, when expression of HE4, CA125,
PLAU-R, glycodelin, Muc-1, and PAI-1 is detected, the
screening test is considered positive if (1) any three of HE4,
CA125, glycodelin, PAI-1, and PLAU-R are positive (i.e.,
overexpressed) or if (2) HE4 and CA1235 are both overex-
pressed; otherwise, the test is considered negative. In a further
example, the test is considered positive if (1) any three of
HE4, CA125, glycodelin, MMP-7, and PLAU-R are positive
(i.e., overexpressed) or if (2) HE4 is overexpressed and also
any one of CA125, glycodelin, MMP-7, or PLAU-R is posi-
tive; otherwise, the test is deemed negative. One of skill in the
art will appreciate that a variety of such test rules can be
developed and applied in the present methods for identifying
patients with an increased likelihood of having ovarian cancer
such as logistical regression. Other mathematical models that
can be applied are described in Zhou et al. (2002) Statistical
Methods in Diagnostic Medicine (Wiley, New York), which is
herein incorporated by reference in ts entirety.

[0080] In other aspects of the invention, methods for diag-
nosing ovarian cancer in a patient comprise obtaining a body
sample from a patient, contacting the body sample with anti-
bodies directed to a plurality of biomarkers that are selec-
tively overexpressed in ovarian cancer, and detecting anti-
body binding to determine if the biomarkers are
overexpressed in the patient sample. In the diagnostic meth-
ods of the invention, overexpression of the biomarkers is
indicative of the presence of ovarian cancer.

[0081] Instill other embodiments of the invention, methods
for assessing the efficacy of a therapy for treating ovarian
cancer in a patient are provided. Such methods typically
comprise comparing the level of expression of a plurality of
biomarkers of the invention in a first patient body sample
procured prior to the initiation of therapy with that from a
second sample obtained following administration of at least a
portion of the therapy. A significantly lower level of expres-
sion of the biomarkers in the second patient sample relative to
that of the first sample obtained prior to the initiation of the
therapy is a positive indication of the efficacy of the therapy
for treating ovarian cancer in the patient, whereas a signifi-
cantly higher level of expression of the biomarkers in the
second sample is a negative indication of the efficacy of the
therapy. As used herein, a “positive indication of the efficacy
of the therapy” means that the therapy is producing beneficial
results in the treatment of ovarian cancer (e.g., tumor regres-
sion, etc.). A “negative indication of the efficacy of the
therapy” is intended to mean that the therapy is not having
beneficial effects with respect to treatment of ovarian cancer.
A negative indication of the efficacy of the particular treat-
ment may be related to, for example, the dosage. At higher
dosages, the therapy may be efficacious.

[0082] One of skill in the art will recognize that in these
methods the term “therapy” includes any therapy for treating
ovarian cancer, including but not limited to chemotherapy,
radiation therapy, surgical removal of tumor tissue, gene
therapy, and biologic therapy. The methods of the invention
may be used to evaluate a patient before, during, and after
therapy to evaluate, for example, a reduction in tumor burden.
[0083] The invention additionally provides a monitoring
method for assessing the regression or progression of ovarian
cancer in a patient comprising detecting in a first patient
sample at a first time point the level of expression of a plu-
rality of biomarkers of the invention, repeating this analysis
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with a second patient sample obtained at a later time point,
and comparing the level of expression ofthe biomarkers at the
two time points. A significantly higher level of expression of
the biomarkers in the patient body sample at the later time
point indicates that the ovarian cancer has progressed,
whereas a significantly lower level of expression is an indi-
cation that the ovarian cancer has regressed. As used herein,
“regression of ovarian cancer” is intended to mean that the
condition of the patient with respect to ovarian cancer has
improved, as characterized by, for example, decreased tumor
size. “Progression of ovarian cancer” means that the condi-
tion of the patient with respect to ovarian cancer has wors-
ened, as characterized by, for example, increased tumor size,
metastasis, etc. The meanings of the terms “regression” and
“progression” with respect to disease states will be under-
stood by those of skill in the art.

[0084] In certain aspects of the invention, biomarker
expression is detected at the protein level using antibodies.
The terms “antibody” and “antibodies” broadly encompass
naturally occurring forms of antibodies and recombinant anti-
bodies such as single-chain antibodies, chimeric and human-
ized antibodies and multi-specific antibodies as well as frag-
ments and derivatives of all of the foregoing, which fragments
and derivatives have at least an antigenic binding site. Anti-
body derivatives may comprise a protein or chemical moiety
conjugated to the antibody.

[0085] “Antibodies” and “immunoglobulins” (Igs) are gly-
coproteins having the same structural characteristics. While
antibodies exhibit binding specificity to an antigen, immuno-
globulins include both antibodies and other antibody-like
molecules that lack antigen specificity. Polypeptides of the
latter kind are, for example, produced at low levels by the
lymph system and at increased levels by myelomas.

[0086] The term “antibody” is used in the broadest sense
and covers fully assembled antibodies, antibody fragments
that can bind antigen (e.g., Fab', F'(ab),, Fv, single chain
antibodies, diabodies), and recombinant peptides comprising
the foregoing.

[0087] The term “monoclonal antibody” as used herein
refers to an antibody obtained from a population of substan-
tially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical except for possible
naturally-occurring mutations that may be present in minor
amounts.

[0088] “Antibody fragments” comprise a portion of an
intact antibody, preferably the antigen-binding or variable
region of the intact antibody. Examples of antibody fragments
include Fab, Fab', F(ab'),, and Fv fragments; diabodies; linear
antibodies (Zapata et al. (1995) Protein Fng. 8(10):1057-
1062); single-chain antibody molecules; and multispecific
antibodies formed from antibody fragments. Papain digestion
of antibodies produces two identical antigen-binding frag-
ments, called “Fab” fragments, each with a single antigen-
binding site, and a residual “Fc¢” fragment, whose name
reflects its ability to crystallize 35 readily. Pepsin treatment
vields an F(ab')2 fragment that has two antigen-combining
sites and is still capable of cross-linking antigen.

[0089] “Fv” is the minimum antibody fragment that con-
tains a complete antigen recognition and binding site. In a
two-chain Fv species, this region consists of a dimer of one
heavy- and one light-chain variable domain in tight, non-
covalent association. In a single-chain Fv species, one heavy-
and one light-chain variable domain can be covalently linked
by flexible peptide linker such that the light and heavy chains
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can associate in a “dimeric” structure analogous to that in a
two-chain Fv species. It is in this configuration that the three
CDRs of each variable domain interact to define an antigen-
binding site on the surface of the V-V, dimer. Collectively,
the six CDRs confer antigen-binding specificity to the anti-
body. However, even a single variable domain (or half of an
Fv comprising only three CDRs specific for an antigen) has
the ability to recognize and bind antigen, although at a lower
affinity than the entire binding site.

[0090] The Fab fragment also contains the constant domain
of the light chain and the first constant domain (C,1) of the
heavy chain. Fab fragments differ from Fab' fragments by the
addition of a few residues at the carboxy terminus of the
heavy-chain C,1 domain including one or more cysteines
from the antibody hinge region. Fab'-SH is the designation
herein for Fab' in which the cysteine residue(s) of the constant
domains bear a free thiol group. F(ab")2 antibody fragments
originally were produced as pairs of Fab' fragments that have
hinge cysteines between them.

[0091] Polyclonal antibodies can be prepared by immuniz-
ing a suitable subject (e.g., rabbit, goat, mouse, or other
mammal) with a biomarker protein immunogen. The anti-
body titer in the immunized subject can be monitored over
time by standard techniques, such as with an enzyme linked
immunosorbent assay (ELISA) using immobilized biomar-
ker protein. At an appropriate time after immunization, e.g.,
when the antibody titers are highest, antibody-producing
cells can be obtained from the subject and used to prepare
monoclonal antibodies by standard techniques, such as the
hybridoma technique originally described by Kohler and Mil-
stein (1975) Nature 256:495-497, the human B cell hybri-
doma technique (Kozbor et al. (1983) Immunol. Today 4:72),
the EBV-hybridoma technique (Cole et al. (1985) in Mono-
clonal Antibodies and Cancer Therapy, ed. Reisfeld and Sell
(Alan R. Liss, Inc., New York, N.Y.), pp. 77-96) or trioma
techniques. The technology for producing hybridomas is well
known (see generally Coligan et al., eds. (1994) Current
Protocols in Immunology (John Wiley & Sons, Inc., New
York, N.Y.); Galfre et al. (1977) Nature 266:550-52; Kenneth
(1980) in Monoclonal Antibodies: A New Dimension In Bio-
logical Analyses (Plenum Publishing Corp., NY); and Lerner
(1981) Yale J. Biol. Med., 54:387-402).

[0092] Alternative to preparing monoclonal antibody-se-
creting hybridomas, a monoclonal antibody can be identified
and isolated by screening a recombinant combinatorial
immunoglobulin library (e.g., an antibody phage display
library) with a biomarker protein to thereby isolate immuno-
globulin library members that bind the biomarker protein.
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 Nos. WO 92/18619;
WO 91/17271; WO 92/20791; WO 92/15679; 93/01288; WO
92/01047; 92/09690; and 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, Griffiths et al. (1993) EMBO J. 12:725-734.

[0093] The compositions of the invention further comprise
monoclonal antibodies and variants and fragments thereof
that specifically bind to biomarker proteins of interest. The
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monoclonal antibodies may be labeled with a detectable sub-
stance as described below to facilitate biomarker protein
detection in the sample. Such antibodies find use in practicing
the methods of the invention. Monoclonal antibodies having
the binding characteristics of the antibodies disclosed herein
are also encompassed by the present invention. Compositions
further comprise antigen-binding variants and fragments of
the monoclonal antibodies, hybridoma cell lines producing
these antibodies, and isolated nucleic acid molecules encod-
ing the amino acid sequences of these monoclonal antibodies.

[0094] Antibodies having the binding characteristics of a
monoclonal antibody of the invention are also provided.
“Binding characteristics” or “binding specificity” when used
in reference to an antibody means that the antibody recog-
nizes the same or similar antigenic epitope as a comparison
antibody. Examples of such antibodies include, for example,
an antibody that competes with a monoclonal antibody of the
invention ina competitive binding assay. One of skill in the art
could determine whether an antibody competitively inter-
feres with another antibody using standard methods.

[0095] By “epitope” is intended the part of an antigenic
molecule to which an antibody is produced and to which the
antibody will bind. Epitopes can comprise linear amino acid
residues (i.e., residues within the epitope are arranged
sequentially one after another in a linear fashion), nonlinear
amino acid residues (referred to herein as “nonlinear
epitopes”; these epitopes are not arranged sequentially), or
both linear and nonlinear amino acid residues. Typically
epitopes are short amino acid sequences, e.g. about five
amino acids in length. Systematic techniques for identifying
epitopes are known in the art and are described, for example,
in U.S. Pat. No. 4,708,871. Briefly, a set of overlapping oli-
gopeptides derived from the antigen may be synthesized and
bound to a solid phase array of pins, with a unique oligopep-
tide on each pin. The array of pins may comprise a 96-well
microtiter plate, permitting one to assay all 96 oligopeptides
simultaneously, e.g., for binding to a biomarker-specific
monoclonal antibody. Alternatively, phage display peptide
library kits (New England BioLabs) are currently commer-
cially available for epitope mapping. Using these methods,
the binding affinity for every possible subset of consecutive
amino acids may be determined in order to identify the
epitope that a given antibody binds. Epitopes may also be
identified by inference when epitope length peptide
sequences are used to immunize animals from which antibod-
ies are obtained. Epitopes may also be defined by carbohy-
drate side chains present as either N-linked or O-linked oli-
gosaccharides present on glycoproteins.

[0096] Antigen-binding fragments and variants of the
monoclonal antibodies disclosed herein are further provided.
Such variants will retain the desired binding properties of the
parent antibody. Methods for making antibody fragments and
variants are generally available in the art. For example, amino
acid sequence variants of a monoclonal antibody described
herein, can be prepared by mutations in the cloned DNA
sequence encoding the antibody of interest. Methods for
mutagenesis and nucleotide sequence alterations are well
known in the art. See, for example, Walker and Gaastra, eds.
(1983) Techniques in Molecular Biology (MacMillan Pub-
lishing Company, New York); Kunkel (1985) Proc. Natl.
Acad. Sci. USA 82:488-492; Kunkel et al. (1987) Methods
Enzymol. 154:367-382; Sambrook et al. (1989) Molecular
Cloning: A Laboratory Manual (Cold Spring Harbor, N.Y.);
U.S. Pat. No. 4,873,192; and the references cited therein;
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herein incorporated by reference. Guidance as to appropriate
amino acid substitutions that do not affect biological activity
of the polypeptide of interest may be found in the model of
Dayhoff et al. (1978) in Atlas of Protein Sequence and Struc-
ture (Natl. Biomed. Res. Found., Washington, D.C.), herein
incorporated by reference. Conservative substitutions, such
as exchanging one amino acid with another having similar
properties, may be preferred. Examples of conservative sub-
stitutions include, but are not limited to, Gly®, Valelle
olev, AspeGlu, Lyse>Arg, AsneGln, and PheeTrp
o Ir.

[0097] Inconstructing variants of the antibody polypeptide
ofinterest, modifications are made such that variants continue
to possess the desired activity, i.e., similar binding affinity to
the biomarker. Obviously, any mutations made in the DNA
encoding the variant polypeptide must not place the sequence
out of reading frame and preferably will not create comple-
mentary regions that could produce secondary mRNA struc-
ture. See EP Patent Application Publication No. 75,444.

[0098] Preferably, variants of a reference biomarker anti-
body have amino acid sequences that have at least 70% or
75% sequence identity, preferably at least 80% or 85%
sequence identity, more preferably at least 90%, 91%, 92%,
93%, 94% or 95% sequence identity to the amino acid
sequence for the reference antibody molecule, or to a shorter
portion of the reference antibody molecule. More preferably,
the molecules share at least 96%, 97%, 98% or 99% sequence
identity. For purposes of the present invention, percent
sequence identity is determined using the Smith-Waterman
homology search algorithm using an affine gap search with a
gap open penalty of 12 and a gap extension penalty of 2,
BLOSUM matrix of 62. The Smith-Waterman homology
search algorithm is taught in Smith and Waterman (1981)
Adv. Appl. Math. 2:482-489. A variant may, for example,
differ from the reference antibody by as few as 1 to 15 amino
acid residues, as few as 1 to 10 amino acid residues, such as
6-10, as few as 5, as few as 4, 3, 2, or even 1 amino acid
residue.

[0099] Withrespect to optimal alighment of two amino acid
sequences, the contiguous segment of the variant amino acid
sequence may have additional amino acid residues or deleted
amino acid residues with respect to the reference amino acid
sequence. The contiguous segment used for comparison to
the reference amino acid sequence will include at least 20
contiguous amino acid residues, and may be 30, 40, 50, or
more amino acid residues. Corrections for sequence identity
associated with conservative residue substitutions or gaps can
be made (see Smith-Waterman homology search algorithm).

[0100] One of skill in the art will recognize that optimiza-
tion of reagents and conditions, for example, antibody titer
and parameters for detection of antigen-antibody binding, is
needed to maximize the signal to noise ratio for a particular
antibody. Antibody concentrations that maximize specific
binding to the biomarkers of the invention and minimize
non-specific binding (or “background”) will be determined.
In particular embodiments, appropriate antibody titers are
determined by initially testing various antibody dilutions on
patient serum samples. The design of assays to optimize
antibody titer and detection conditions is standard and well
within the routine capabilities of those of ordinary skill in the
art. Some antibodies require additional optimization to
reduce background and/or to increase specificity and sensi-
tivity.
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[0101] Furthermore, one of skill in the art will recognize
that the concentration of a particular antibody used to practice
the methods of the invention will vary depending on such
factors as time for binding, level of specificity of the antibody
for the biomarker protein, and method of body sample prepa-
ration. Moreover, when multiple antibodies are used in a
single sample, the required concentration may be affected by
the order in which the antibodies are applied to the sample,
i.e., simultaneously as a cocktail or sequentially as individual
antibody reagents. Furthermore, the detection chemistry used
to visualize antibody binding to a biomarker of interest must
also be optimized to produce the desired signal to noise ratio.
[0102] Detection of antibody binding can be facilitated by
coupling the antibody to a detectable substance. Examples of
detectable substances include various enzymes, prosthetic
groups, fluorescent materials, luminescent materials, biolu-
minescent materials, and radioactive materials. Examples of
suitable enzymes include horseradish peroxidase, alkaline
phosphatase, [-galactosidase, or acetylcholinesterase;
examples of suitable prosthetic group complexes include
streptavidin/biotin and avidin/biotin; examples of suitable
fluorescent materials include umbelliferone, fluorescein,
fluorescein isothiocyanate, rhodamine, dichlorotriaziny-
lamine 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, 1311, 3, or *H.

[0103] The antibodies used to practice the invention are
selected to have high specificity for the biomarker proteins of
interest. Methods for making antibodies and for selecting
appropriate antibodies are known in the art. See, for example,
Celis, ed. (in press) Cell Biology & Laboratory Handbook,
3rd edition (Academic Press, New York), which is herein
incorporated in its entirety by reference. In some embodi-
ments, commercial antibodies directed to specific biomarker
proteins may be used to practice the invention. The antibodies
of the invention may be selected on the basis of desirable
staining of cytological, rather than histological, samples. That
is, in particular embodiments the antibodies are selected with
the end sample type (i.e., serum samples) in mind and for
binding specificity.

[0104] In other embodiments, the expression of a biomar-
ker of interest is detected at the nucleic acid level. Nucleic
acid-based techniques for assessing expression are well
known in the art and include, for example, determining the
level of biomarker mRNA ina body sample. Many expression
detection methods use isolated RNA. Any RNA isolation
technique that does not select against the isolation of mRNA
can be utilized for the purification of RNA from serum
samples (see, e.g., Ausubel et al., ed., (1987-1999) Current
Protocols in Molecular Biology (John Wiley & Sons, New
York). Additionally, large numbers of blood, serum, or 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 Chomezynski (1989,
U.S. Pat. No. 4,843,155).

[0105] The term “probe” refers to any molecule that is
capable of selectively binding to a specifically intended target
biomolecule, for example, a nucleotide transcript or a protein
encoded by or corresponding to a biomarker. Probes can be
synthesized by one of skill in the art, or derived from appro-
priate biological preparations. Probes may be specifically
designed to be labeled. Examples of molecules that can be
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utilized as probes include, but are not limited to, RNA, DNA,
proteins, antibodies, and organic molecules.

[0106] Isolated mRNA can be used in hybridization or
amplification assays that include, but are not limited to,
Southern or Northern analyses, polymerase chain reaction
analyses and probe arrays. One method for the detection 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 an mRNA or
genomic DNA encoding a biomarker of the present invention.
Hybridization of an mRNA with the probe indicates that the
biomarker in question 1s being expressed.

[0107] Inoneembodiment, the mRNA is immobilized on a
solid surface and contacted with a probe, for example by
running the isolated mRNA onan agarose gel and transferring
the mRNA from the gel to a membrane, such as nitrocellu-
lose. In an alternative embodiment, the probe(s) are immobi-
lized 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 biomarkers of the present invention.

[0108] An alternative method for determining the level of
biomarker mRNA in a sample involves the process of nucleic
acid amplification, e.g., by RT-PCR (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. Nail. Acad. Sci. US4 87:1874-
1878), transcriptional 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), roll-
ing 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 are present in very low numbers.
In particular aspects of the invention, biomarker expression is
assessed by quantitative fluorogenic RT-PCR (i.e., the Tag-
Man® System). Such methods typically utilize pairs of oli-
gonucleotide primers that are specific for the biomarker of
interest. Methods for designing oligonucleotide primers spe-
cific for a known sequence are well known in the art.

[0109] Biomarker expression levels of RNA may be moni-
tored using a membrane blot (such as used in hybridization
analysis such as Northern, Southern, dot, and the like), or
microwells, sample tubes, gels, beads or fibers (or any solid
support comprising bound nucleic acids). See U.S. Pat. Nos.
5,770.722, 5,874,219, 5,744,305, 5,677,195 and 5,445,934,
which are incorporated herein by reference. The detection of
biomarker expression may also comprise using nucleic acid
probes in solution.

[0110] In one embodiment of the invention, microarrays
are used to detect biomarker expression. Microarrays are
particularly well suited for this purpose because of the repro-
ducibility between different experiments. DNA microarrays
provide one method for the simultaneous measurement of the
expression levels of large numbers of genes. Each array con-
sists of a reproducible pattern of capture probes attached to a
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solid support. Labeled RNA or DNA is hybridized to comple-
mentary probes on the array and then detected by laser scan-
ning. Hybridization intensities for each probe on the array are
determined and converted to a quantitative value representing
relative gene expression levels. See, U.S. Pat. Nos. 6,040,138,
5,800,992 and 6,020,135, 6,033,860, and 6,344,316, which
are incorporated herein by reference. High-density oligo-
nucleotide arrays are particularly useful for determining the
gene expression profile for a large number of RNA’s in a
sample.

[0111] Techniques for the synthesis of these arrays using
mechanical synthesis methods are described in, e.g., U.S. Pat.
No. 5,384,261, incorporated herein by referencein its entirety
for all purposes. Although a planar array surface is preferred,
the array may be fabricated on a surface of virtually any shape
or even a multiplicity of surfaces. Arrays may be peptides or
nucleic acids on beads, gels, polymeric surfaces, fibers such
as fiber optics, glass or any other appropriate substrate, see
U.S. Pat. Nos. 5,770,358, 5,789,162, 5,708,153, 6,040,193
and 5.800,992, each of which is hereby incorporated in its
entirety for all purposes. Arrays may be packaged in such a
manner as to allow for diagnostics or other manipulation of an
all-inclusive device. See, for example, U.S. Pat. Nos. 5,856,
174 and 5,922,591 herein incorporated by reference.

[0112] In one approach, total mRNA isolated from the
sample is converted to labeled cRNA and then hybridized to
an oligonucleotide array. Each sample is hybridized to a sepa-
rate array. Relative transcript levels may be calculated by
reference to appropriate controls present on the array and in
the sample.

[0113] Kits for practicing the screening and diagnostic
methods of the invention are further provided. By “kit” is
intended any manufacture (e.g., a package or a container)
comprising at least one reagent, e.g., an antibody, a nucleic
acid probe, etc. for specifically detecting the expression of a
biomarker of the invention. The kit may be promoted, distrib-
uted, or sold as a unit for performing the methods of the
present invention. Additionally, the kits may contain a pack-
age insert describing the kit and methods for its use.

[0114] Inparticular embodiments, kits for use in screening
methods for identifying patients with an increased likelihood
of having ovarian cancer comprise a plurality of antibodies
directed to biomarker proteins of interest, particularly
wherein the biomarkers are selected from the group consist-
ing of HE4, CA125, glycodelin, MMP-7, Muc-1, PAI-1,
CTHRC], inhibin A, PLAU-R, prolactin, KL.K-10, KLK-6,
SLPI, and alpha-1 anti-trypsin. Chemicals for the detection of
antibody binding to the biomarker may also be included in the
kit. Other reagents for detecting expression of biomarkers
using antibodies in an ELISA or multiplex bead-based immu-
noassay format may be further included in a kit of the inven-
tion. In other embodiments, kits for use in the screening
methods disclosed herein comprise nucleic acid probes for
the detection of expression of a plurality of biomarkers of
interest in a body sample, particularly wherein the biomarkers
are selected from the group consisting of HE4, CA125, gly-
codelin, MMP-7, Muc-1, PAI-1, CTHRC1, inhibin A, PL.AU-
R, prolactin, KLK-10, KLK-6, SLPI, and alpha-1 anti-
trypsin.

[0115] Incertain aspects of the invention, kits for perform-
ing the two-step screening method for identifying patients
having an increased likelihood of having ovarian cancer are
provided. Kits may be designed to perform the two-step
screening method as two separate tests. Such kits include
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reagents for performing a single assay step (i.e., the first or
second assay step). In other embodiments, the kits comprise
reagents so that the two-step method may be performed as a
single test (i.e., include reagents for both the first and second
assay steps). Further kits encompassed by the invention find
use in practicing the single-step screening method described
herein above. The kits may further comprise descriptions of
algorithms or mathematical models to be applied with the
one-step or two-step screening methods, as well as automated
platforms that implement the algorithms/mathematical mod-
els with little or no human intervention. The kits may be
further provided such that each step in the two-step method is
performed in an automated, semi-automated, or manual fash-
ion.

[0116] Kits for diagnosing ovarian cancer are also pro-
vided. Such kits may include antibodies or nucleic acid
probes that are specific for detection of a plurality of biom-
arkers that are selectively overexpressed in ovarian cancer,
more particularly HE4, CA125, glycodelin, MMP-7, Muc-1,
PAI-1, CTHRCI, inhibin A, PLAU-R, prolactin, KL.K-10,
KLK-6, SLPI, and alpha-1 anti-trypsin.

[0117] Oneofskill in the art will further appreciate that any
or all steps in the screening and diagnostic methods of the
invention could be implemented by personnel or, alterna-
tively, performed in an automated fashion. That is, the meth-
ods can be performed in an automated, semi-automated, or
manual fashion. Furthermore, the methods disclosed herein
can also be combined with other methods known or later
developed to permit a more accurate identification of patients
having an increased likelihood of having ovarian cancer or a
more reliable diagnosis of ovarian cancer.

[0118] The article “a” and “an” are used herein to refer to
one or more than one (i.e., to at least one) of the grammatical
object of the article. By way of example, “an element” means
one or more element.

[0119] Throughout the specification the word “compris-
ing,” or variations such as “comprises” or “comprising,” will
be understood to imply the inclusion of a stated element,
integer or step, or group of elements, integers or steps, but not
the exclusion of any other element, integer or step, or group of
elements, integers or steps.

[0120] The following examples are offered by way of illus-
tration and not by way of limitation:
EXPERIMENTAL
Example 1

Exemplary Method for Collection of Blood, Process-
ing of Blood into Serum Serum Storage Conditions,
and Serum Shipping Conditions

Blood Collection

[0121] A sufficient quantity of blood was drawn by veni-
puncture into a Becton Dickinson Vacutainer red-topped col-
lection tubes containing no additive (catalog number
366430). The lot number of the blood collection tube was
recorded. Whole blood was not refrigerated or frozen. Pro-
cessing of the whole blood to serum began immediately after
collection of the blood.

Serum Preparation Procedure

[0122] Bloodcollection tubes were placed upright in a rack
and stored at room temperature. The blood was allowed to
clot for a minimum of 60 minutes and a maximum of 90
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minutes from time of collection. Blood was thoroughly clot-
ted before centrifugation. The time required for complete
clotting for each sample was recorded.

[0123] After blood was thoroughly clotted, the samples
were centrifuged at 1300xg for 10 minutes using either a
swing-head or fixed-angle centrifuge rotor. Tubes were care-
fully removed from the centrifuge to avoid disturbing the red
blood cells on the bottom.

[0124] The stopper was removed from each tube without
disturbing the cell pellet. The serum from each donor was
combined into a labeled tube using a disposable transfer
pipette without disturbing the cell layer or allowing any cells
into the pipette. If cells were disturbed during transfer, the
samples were re-centrifuged as described above.

[0125] Serum samples from each donor were mixed by
gently inverting the tube five times. One mL aliquots were
placed in labeled tubes and frozen at -20° C. to -80° C.
Serum was not stored at room temperature for more than two
hours or at 2-8° C. for more than eight hours prior to freezing.

Example 2

Ovarian Biomarker Selection Study—Individual
Biomarker Analysis

[0126] The purpose of the biomarker selection study was to
evaluate the initial clinical utility of a set of fourteen candi-
date ovarian cancer biomarkers. The premise of the study was
to be able to identify and quantitate the amount of each
biomarker in a patient’s serum. Biomarker protein expression
in serum samples was detected using commercial or novel
biomarker-specific antibodies in an ELISA format. Fourteen
target biomarkers were analyzed, as described below in Table
1:
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TABLE 1-continued

Candidate markers

PAT-1 Prolactin
MUC1 Alpha-1 anti-trypsin

Target Population and Demographics of the Study

[0127] In evaluations of this type, it is essential that the
samples tested are representative of the target clinical popu-
lation and that normal controls are demographically matched.
A total of 900 patient serum samples were analyzed in this
study. 200 of the samples were from ovarian cancer patients in
various stages of the disease (i.e., the 200 samples were
evenly split among Stage 1, 2, 3 ovarian cancer samples). A
total of 500 normal sera were used in the study. 104 of the
normal serum samples were from post-menopausal women
(set as women over the age of 55 for the present study) to
establish the baseline levels of each biomarker and to calcu-
late the appropriate threshold cut-off values. The remaining
396 normal serum samples were evenly split between pre-
menopausal women under the age of 55 and post-menopausal
women over the age of 55. This distribution permitted the
investigation of any age or hormone-related patient distribu-
tions. The remaining 200 samples in the study were collected
from donors with various conditions/diseases, as described
herein above (i.e., “interfering conditions” or “interfering
pathologies”). The inclusion of these samples allowed for the
analysis of any interfering pathologies that may affect indi-
vidual biomarker performance. Summaries of the patient
populations analyzed and study demographics are provided
in Tables 2-4.

TABLE 2

Demographics of sample cases in the study

Interfering Threshold
Characteristics Ovarian Cancer Study Normals Pathologies Normals
Total number of samples 200 396 200 104
Age at diagnosis (years)
Mean (std) 55.5 (11.5) 553 (0.7) 57.0 (18.3) 63.0 (6.9)
Range 19-81 40-84 20-97 41-80
Age group distribution
<=55 100 (50%) 201 (50.8%) 92 (46%) 2 (1.9%)
>55 100 (50%) 195 (49.2%) 108 (54%) 102 (98.1%)
Race, n
African-American 10 (5%) 3 (1%) 12 (6%) 0
Caucasian 183 (92%) 389 (99%) 185 (92.5%) 98 (100%)
Other 6 (3%) 1 (<1%) 3 (1.5%) 0
Missing 1 3 0 6

TABLE 1

TABLE 3

Candidate markers

HE4 CA125
SLPI Glycodelin
KLK6 MMP7
KLK10 PLAU-R
CTHRC1 Inhibin

Clinical Characteristics of Ovarian Cancer Patients in Study

Frequency Percent
Ovarian Cancer Stage, n 200
1 67 33.5%

2 66 33%
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TABLE 3-continued

Clinical Characteristics of Ovarian Cancer Patients in Study

Frequency Percent

3 67 33.5%
Histological Classification, n 197

Clear Cell 10 5%
Endometrioid 39 19%
Serous 23 12%
Mucinous 36 18%
Adenocarcinoma 49 25%
Papillary 25 13%
Unclassified 13 7%
Stromal Sarcoma 2 1%

TABLE 4

Distribution of Interfering Substances/Pathologies

Category Number  Percent
Hormonal 1st trimester pregnancy 10 5.0
Contraceptive Pills 5 2.5
Hormone Replacement Therapy 9 4.5
Menstruation 9 4.5
Cancer Breast Cancer 27 13.5
Colon Cancer 15 7.5
Rectal Cancer 2 1.0
Multiple Myeloma 1 0.5
Vascular Coronary Artery Disease 9 4.5
Deep Vein Thrombosis 1 0.5
‘Warfarin Treatment 15 7.5
Metabolic Diabetes 10 5.0
Chronic Hepatitis 10 5.0
Gyn Endometriosis 25 12.5
Ovarian cysts/polycystic 10 5.0
Inflammatory ~ Polymyalgia 10 5.0
Polymyositis 3 1.5
Rheumatoid Arthritis 27 135
SLE 2 1.0

General Description of Automation and Validation Analysis
for the Study

[0128] Al1900 sera samples were processed in duplicate for
each of the 14 markers. An automated assay system with
barcode tracking was utilized in generating the marker selec-
tion data. The assays run in this marker selection study were
all completed using a Tecan Evo automated robotic liquid
handler. The use of this platform allowed all 900 samples to
be processed for each marker in a single experimental run
(one run per day). The precision of the automated platform
was verified before any study samples were processed.
[0129] All of the ELISA assays were processed for this
study using a buffered solution as the diluent for the standard
curve. This was done to standardize, as much as possible, the
protocols for each of the assays.

[0130] The normal sera used in this study were obtained
from community blood collection centers compliant with
local IRB customs. While these sera can be considered ‘nor-
mal’ it must be noted that these donors were not screened by
amedical professional to confirm their disease free or normal
status

Detection of Expression of HE4 in Serum Samples (A Rep-
resentative Example)
Materials and Methods

[0131] A. Coating of Assay Plates:
[0132] ELISA 96-well plates were coated with 100 ul/well
of the primary antibody, anti-HE4 monoclonal 90.1 #6, at 2

Mar. 19, 2009

pg/ml in PBS, then the plates were incubated at 4° C. over-
night. The next day, the plates were washed once with PBS,
then 250 pl/well of PBS-3% BSA was added to all wells, and
the plates were incubated for 2 hours at 30° C. The plates were
then emptied and dried in a vacuum oven for 2 hours at room
temperature. Then they were heat-sealed inside a mylar foil
bag along with a desiccant pack and stored at 4° C. until used
in an assay.

[0133] B. Assay Methods

[0134] The foil bags containing the assay plates were
warmed to room temperature immediately prior to use in the
assay. The serum samples were diluted 1:4 into PBS-1%
bovine Serum-0.05% Tween 20-1 mg/ml mouse IgG. The
HE4 antigen protein was diluted to 100 ng/ml, then serially
diluted two-fold into PBS-1% Bovine Serum-0.05% Tween
20-1 mg/ml Mouse IgG, then all the individual standard curve
samples were further diluted 1:4 into the buffer so that they
would be diluted the same as the serum samples.

[0135] The diluted sera samples and standard curve
samples were added to the anti-HE4 coated assay plates in
100 pl/well volumes. Then the plates were incubated for 2
hours at 30° C. The plates were next washed 5x with 250
ul/well of PBS-0.05% Tween 20. The secondary antibody,
anti-HE4 monoclonal 71.1#1.13-HRP, was diluted 1:16,000
into PBS-1% bovine 1gG-0.05% Tween 20-1 mg/ml mouse
IgG. The secondary antibody solution was then added to the
aspirated plates in 100 pl/well volumes. The plates were
incubated for 1 hour at 30° C.

[0136] The plates were washed 5x with 250 pl/well of
PBS-0.05% Tween 20. The developing solution, TMB(3,3',
5,5"-Tetramethylbenzidine) was warmed to room temperature
prior to use, and then the TMB was added to the aspirated
plates in 100 pl/well volumes.

[0137] The plates were incubated for 10 minutes at room
temperature and then the Stop solution, 2N H2S504, was
added to the plates (containing the TMB) in 100 pl/well
volumes.

[0138] The plates were incubated for 10 minutes at room
temperature, and then they were read on the Molecular
Devices SpectraMax plate reader at 450 nm, with a reference
wavelength of 650 nm, using SoftMax Pro software.

[0139] The data was saved as SoftMax Pro files, and also
exported as Text files for use with MS Excel.

[0140] Controls: Serumused as the High Control: Uniglobe
#72372

[0141] Serum used as the Low Control: Uniglobe # 72404
[0142] Buffer Control used was PBS-1% Bovine Serum-0.

05% Tween 20-1 mg/ml Mouse [gG

[0143] The CV’s for the controls across all 25 plates are
summarized in Table 5.

TABLE 5

The CV’s for the Controls Across All 25 Plates
Standards point-per-point CV % across

all 25 plates
ng/ml Mean OD SD CV %
100 2.614 0.145 5.6
50 1.681 0.101 6.0
25 0.931 0.075 8.1
1235 0.510 0.043 8.4
6.25 0.263 0.027 10.4
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TABLE 5-continued

The CV’s for the Controls Across All 25 Plates
Standards point-per-point CV % across

all 25 plates
ng/ml Mean OD SD CV %
3.13 0.139 0.014 10.0
1.56 0.076 0.008 10.5
0.78 0.044 0.012 27.6

Results (Standard Curves)

[0144] A standard curve for HE4 was prepared by diluting
the HE4 protein in PBS/1% bovine serum/0.05% Tween 20-1
mg/mL of mouse 1gG. Preparation of such standard curves is
well known in the art. Standard curves and the levels or
concentrations of the biomarkers in all serum samples were
produced for the remaining biomarkers, essentially as
described above for HE4, with variations that could be appre-
ciated and implemented by one of skill in the art. Standard
curve ranges and curve fit equations for the biomarkers ana-
lyzed (i.e., HE4, glycodelin, SLPI, PLAU-R, MUC-1, PAI-1,
MMP-7, inhibin, CA125, CTHRCI1, KLK-6, KLK-10,
alpha-1 anti-trypsin, and prolactin) are presented below:

HEA4

[0145] Standard Curve experimental range=0.78 ng/ml
to 100 ng/ml, in serial two-fold dilutions

[0146] Curve fit=third order polynomial, y=—1E-07x>-
0.0001x>+0.0402x+0.0157; R*=0.9999

[0147] The standard curve samples and the serum
samples were then both diluted 1:4 to run in the assay;
since both the serum samples and the standard curve
samples were diluted in the same manner there was no
need to use a dilution factor during data analysis to
determine the concentrations of the unknown serum
samples.

Glycodelin

[0148] Standard Curve experimental range=3 ng/ml to
100 ng/ml, in serial two-fold dilutions

[0149] Curve fit=quadratic, y=-0.0003x"+0.0478x+0.
0952, R*=0.9851

[0150] The serum samples were run in the assay undi-

luted, so no dilution factor was used in the data analysis.
SLPI

[0151] Standard Curve experimental range 2.38 ng/ml to

305 ng/ml, in serial two-fold dilutions

[0152] Curve fit=third order polynomial, y=7E-08x>-
7E-05x>+0.0237x-0.039; R*=0.9997

[0153] The serum samples were diluted 1:6.1 in an early
step of the automated sample preparation technique.
Then those diluted serum samples were further diluted
1:6.6 in another automated step in order to achieve a total
dilution of 1:40. Those 1:40 diluted samples were then
run in the assay.

[0154] The standard curve saniples were prepared at the
concentrations stated above (experimental range), then

17
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those standard curve samples were all further diluted
1:6.1, and those 1:6.1 diluted samples were then run in
the assay.

[0155] Since there was a discrepancy between the dilu-
tion of the serum samples (1:40) as compared to the
dilution of the standard curve samples (1:6.1), all the
serum sample concentration values obtained from the
standard curve were multiplied by a dilution factor of
“6.6” to correct for the discrepancy (1:40=1:6.1x1:6.6).

uPar (PLAU-R)

[0156] Standard Curve experimental range=62.5 pg/ml
to 4000 pg/ml, in serial two-fold dilutions

[0157] Curve fit=linear, y=0.0006x+0.0522; R*=0.9977

[0158] The serum samples were diluted 1:6 in an early
step of the automated sample preparation technique.
Then those diluted serum samples were further diluted
1:3 in another automated step in order to achieve a total
dilution of 1:18. Those 1:18 diluted samples were then
run in the assay.

[0159] The standard curve samples were prepared at the
concentrations stated above (experimental range), then
those standard curve samples were all further diluted
1:3, and those 1:3 diluted samples were then run in the
assay.

[0160] Since there was a discrepancy between the dilu-
tion of the serum samples (1:18) as compared to the
dilution of the standard curve samples (1:3), all the
serum sample concentration values obtained from the
standard curve were multiplied by a dilution factor of
“6” to correct for the discrepancy (1:18=1:3x1:6).

MUC-1

[0161] Standard Curve experimental range=0.3 U/ml to
600 U/ml, in serial three-fold dilutions

[0162] Curve fit=third order polynomial, y=3E-07x>-0.
0001x%+0.0236x+0.0371; R>=1.0

[0163] The standard curve samples and the serum
samples were then both diluted 1:2 to run in the assay;
since both the serum samples and the standard curve
samples were diluted in the same manner there was no
need to use a dilution factor during data analysis to
determine the concentrations of the unknown serum

samples.
PAI-1
[0164] Standard Curve experimental range=0.78 ng/ml

to 100 ng/ml, in serial two-fold dilutions

[0165] Curve fit=linear, y=0.0139x+0.0151; R*=0.9996

[0166] The standard curve samples and the serum
samples were then both diluted 1:4 to run in the assay;
since both the serum samples and the standard curve
samples were diluted in the same manner there was no
need to use a dilution factor during data analysis to
determine the concentrations of the unknown serum

samples.
MMP-7
[0167] Standard Curve experimental range=0.16 ng/ml

to 20 ng/ml, in serial two-fold dilutions

[0168] Curve fit=third order polynomial, y=0.0001x>-0.
0046x°+0.1578x+0.0936; R*=0.9999

[0169] The standard curve samples and the serum
samples were then both diluted 1:2 to run in the assay;
since both the serum samples and the standard curve
samples were diluted in the same manner there was no
need to use a dilution factor during data analysis to
determine the concentrations of the unknown serum
samples.
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Inhibin

[0170] Standard Curve experimental range=10 pg/ml to
1000 pg/ml, in serial two-fold dilutions

[0171] Curve fit=linear, y=0.0007x+0.0136; R*=0.9997

[0172] The standard curve samples and the serum
samples were then both diluted 1:3 to run in the assay;
since both the serum samples and the standard curve
samples were diluted in the same manner there was no
need to use a dilution factor during data analysis to
determine the concentrations of the unknown serum

samples.
CA125
[0173] Standard Curve experimental range=15 U/ml to

400 U/ml, in serial two-fold dilutions
[0174] Curve fit=linear, y=0.0021x+0.0892; R* 0.9986
[0175] The serum samples were run in the assay undi-
luted, so no dilution factor was used in the data analysis.

CTHRC1

[0176] Standard Curve experimental range=0.78 ng/ml
to 100 ng/ml, in serial two-fold dilutions

[0177] Curve fit=linear, y=0.0261x+0.042; R*>=0.9991

[0178] The standard curve samples and the serum
samples were then both diluted 1:2 to run in the assay;
since both the serum samples and the standard curve
samples were diluted in the same manner there was no
need to use a dilution factor during data analysis to
determine the concentrations of the unknown serum

samples.
KLK-6
[0179] Standard Curve experimental range=0.78 ng/ml

to 100 ng/ml, in serial two-fold dilutions

[0180] Curve fit=third order polynomial, y=—4E-07x+
0.0001x2+0.0133x+0.0662; R*=1.0

[0181] The standard curve samples and the serum
samples were then both diluted 1:2 to run in the assay;
since both the serum samples and the standard curve
samples were diluted in the same manner there was no
need to use a dilution factor during data analysis to
determine the concentrations of the unknown serum

samples.
KLK-10
[0182] Standard Curve experimental range=1 ng/ml to

80 ng/ml, in serial two-fold dilutions
[0183] Curve fit=linear, y=0.0758x-0.0312; R*=0.9976
[0184] The standard curve samples and the serum
samples were then both diluted 1:4 to run in the assay;
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since both the serum samples and the standard curve
samples were diluted in the same manner there was no
need to use a dilution factor during data analysis to
determine the concentrations of the unknown serum
samples.

Alpha 1 Anti-Trypsin

[0185] Standard Curve experimental range=3.3 ng/ml to
90 ng/ml, in serial two-fold dilutions

[0186] Curve fit=quadratic, y=—0.0002x7+0.0412x+0.
0592; R*>=0.9997

[0187] The serum samples were diluted 1:250,000, and
then those diluted samples were run in the assay. The
standard curve samples were serially diluted as stated
above (experimental range), and then those samples
were run in the assay.

[0188] Since there was a discrepancy between the dilu-
tion of the serum samples (1:250,000) as compared to
the dilution of the standard curve samples (undiluted
beyond the serial dilutions), all the serum sample con-
centration values obtained from the standard curve were
multiplied by a dilution factor of “250,000” to correct
for the discrepancy.

Prolactin

[0189] Standard Curve experimental range=2 ng/ml to
240 ng/ml. in serial two-fold dilutions

[0190] Curve fit=linear, y=0.0049x+0.0363; R>=0.9917

[0191] The standard curve samples and the serum
samples were then both diluted 1:5 to run in the assay;
since both the serum samples and the standard curve
samples were diluted in the same manner there was no
need to use a dilution factor during data analysis to
determine the concentrations of the unknown serum
samples.

Results—Individual Marker Performance

[0192] Among the 500 normal cases used in the present
study, 104 normal cases were used as control group to select
the threshold cutoff point. Table 6 provides the mean, stan-
dard deviation, range, mean+2*std, mean+3*std based on
these 104 threshold normal cases for each marker. Table 7 and
Table 8 provide the mean standard deviation, range, mean+
2*std in all normal study cases (396 cases) and with normal
study cases from patients over the age of 55 (195 or less). The
mean and standard deviations were very similar between the
normal threshold control cases and normal study cases for
patients over the age of 55 for each biomarker except for
markers HE4 and Inhibin. See Tables 6 and 8.

TABLE 6

Mean and STD of Each Biomarker in 104 Normal Control Cases

Variable N Mean StdDev  Min Max  Mean +2 *std Mean +3 *std Best Cutoff
HE4 104 1.7 0.91 0.5 6.6 3.5 44 2.2
CAI125 104 6.9 6.42 0.6 42.6 19.7 261 20

GLY 104 1.8 2.75 0.0 18.6 7.4 10.1 5
MMP 104 34 1.05 1.9 7.0 5.5 6.5 4
Mucl 104 12.5 10.71 0.1 51.8 33.9 44.6 12

PAI 104 748 24.92 164 143.2 124.7 95
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Mean and STD of Fach Biomarker in 104 Normal Control Cases

Variable N Mean StdDev  Min Max  Mean+2 *std Mean + 3 *std  Best Cutoff
CTRHC1 104 32 1.16 1.2 6.2 5.5 4
INH 104 0.6 2.80 0.0 269 6.2 9.0 2
Plau-R 104 19454 53403 1056.00 4248.0 30134 35475 2399.9
PROLAC 104 10.2 1094 31 102.2 32.0 43.0 11
KLK10 104 0.8 051 0.3 23 1.8 0.9
KLK6 104 22 239 03 163 7.0 94 s
SLPI 104 657 1438 402 1345 945 108.9 65
TABLE 7 TABLE 8-continued
Mean and STD of Fach Biomarker in 396 Normal Study Cases Mean and STD of Each Biomarker in Normal Study Cases
(Patients Over the Age of 55)
Variable N Mean Std Dev  Min Max  Mean + 2 * std
Std
HE4 396 1.6 21 0.2 36.4 5.8% Variable N Mean Dev Min Max  Mean + 2 * std
CA125 396 104 14.2 1.7 212.4 38.7%
GLY 396 5.0 10.2 0.0 98.4 25.3% PROLAC 195 10.8 11.1 2.0 138.0 329
MMP 396 3.0 1.1 0.8 10.4 5.1 KLK10 195 0.9 04 0.2 2.4 1.7
Mucl 396 83 8.2 0.0 521 24.7 KLK6 195 1.8 20 0.1 18.0 57
PAI 396 73.2 2R.0 18.8 145.7 129.2 SLPI 195 60.3 142 31.3 126.9 88.6
CTRHC1 396 2.9 1.2 0.4 8.7 5.2
INH 360 11.3 28.1 0.0 2654 67.5% *The standard deviation was larger in the normal study cases than in the nor-
PLAUR 396 2086.0 782.0  822.0 6384.00 3650 mal control cases for patients over the age of 55
PROLAC 396 11.6 9.5 20 1380 30.7 **The mean and standard deviation were larger in the normal study cases
KLK10 396 0.9 0.4 0.2 2.5 1.7 than in the normal control cases for patients over the age of 55
KLK6 396 1.7 1.7 0.1 18.0 5.1 T
. 306 596 180 313 3050 95.6 [0193] For each individual marker, the ROC curve was

*The values in normal cases were very different from the values in normal
control cases, which means these markers might be sensitive due to age

obtained. The ROC curve only consists of the 396 normal
cases and the 200 ovarian cancer cases. The 104 normal cases
as control and 200 interfering substance/pathology cases

effect. were not included in this analysis. The ROC curves for HE4,
inhibin A, prolactin, PLAU-R, glycodelin, SLPI, CTHRCI,
TABLE 8 PAI-1, KLK-10, CA125, KLK-6, MUC-1, and MMP-7 are
presented in FIGS. 2-14, respectively.
Mean and STD of Fach Biomarker in Normal Study Cases [0194] Also, the percentage of positive and negative
(Patients Over the Age of 55) samples were determined for each marker by age group, by
cancer stage, and by interfering substance/pathology cat-
. Std . . egory. These determinations were based on two kinds of
Variable N Mean  Dev  Min  Max Mean+2"sid cutoff points: (1) mean+2*std, and (2) the best cutoff from the
HE4 195 2.0 28 02 364 76% ROC curve. The best. cutoff points were .se?lected from.the
CA125 194 10.6 5.6 23 357 219 ROC curve with the highest value of sensitivity plus specific-
GLY 195 L7 23 00 248 6.3 ity. The best cutoff point was listed in Table 6. Summaries of
MMP 195 32 L2 08 104 36 the positive results for each biomarker by age group, cancer
Mucl 195 8.9 8.4 0.0 36.6 257 . .
PAI 195 756  27.9 194 1457 1313 stage, and interfering substance/pathology category are pre-
CTRHC1 195 32 11 1.2 7.1 54 sented in tables 9 to 47.
INH 177 5.2 26.6 0.0 2054 58.5%* .
PLAUR 195 22093 7521 11220 51000 37137 Biomarker: HE4
[0195]
TABLE 9
Summary by Age Group for HE4
Best Cutoff from
ROC plot Mean + 2 * std
Age <=53 Age > 55 Age <=55 Age > 55
Group Result N % N % N % N %
P Positive 57 6333 98 9074 41 4556 81 75.00
Negative 33 3667 10 926 49 5444 27 2500
Total 90 10000 108 10000 90 10000 108 100.00
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TABLE 9-continued
Summary by Age Group for HE4
Best Cutoff from
ROC plot Mean + 2 * std
Ape<=55 _ Age>35 Age <= 55 Age > 55

Group Result N % N % N % N %
NORMAL Positive 15 746 39 20.00 3 149 13 6.67

Negative 186 92.54 156 80.00 198 98.51 182 93.33

Total 201 100.00 195 100.00 201 100.00 195 100.00
OvCA Positive 81 81.00 91 91.00 58 58.00 75 75.00
Negative 19 19.00 9 9.00 42 42.00 25 25.00

Total 100 100.00 100 100.00 100 100.00 100  100.00

TABLE 10 TABLE 11

Summary by Interfering Substance/Pathology Category for HE4

Summary by Cancer Stage for HE4

Best Cutoff
from ROC
plot Mean + 2 * std Best Cutoff
) from ROC plot Mean + 2 * std
Group Result N % N %
Tumors Positive 38 84.44 27 60.00
o, o
Negative 7 1556 18 40.00 Stage  Result N " N %
o Total 45 100.00 45 100.00 1 Positive 57 8507 42 62.69
Metabolic Disorder Positive 20 100.00 20  100.00
Negative 0 0.00 0 0.00 Negative 10 14.93 25 37.31
Total 20 100.00 20 100.00
Hormonal Fluctuation Positive 23 69.70 16 43.48 Total 67 100.00 67 100.00
Negative 10 3030 17 5152 2 Positive 53 8030 41 62.12
Total 33 100.00 33 100.00 Negative 13 19.70 25 37.88
Gynecologic Disorder Positive 17 48.57 12 34.29
Negative 18 5143 23 65.71
Total 66 100.00 66 100.00
. Total 331000035 100.00 3 Positive 62 9254 50 74.63
Vascular Disorder Positive 22 88.00 19 76.00
Negative 3 12.00 6 24.00 Negative 5 7.46 17 25.37
Total 25 100.00 25 100.00
Chrenic Immuno. Disorder  Positive 37 88.10 29 69.05
Negative 5 11.90 13 30.95
Total 4210000 42 100.00 Biomarker Muc-1
[0196]
TABLE 12
Summary by Age Group for Muc-1
Best Cutoff from ROC plot Mean + 2 * std
Age <= 55 Age>55 Age <=55 Age > 55
Group Result N % N % N % N %
1P Positive 38 4222 53 49.07 4 444 9 8.33

Negative 52 5778 55 5093 86 95.56 99 91.67

Total 90  100.00 108 100.00 90  100.00 108  100.00
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TABLE 12-continued
Summary by Age Group for Muc-1
Best Cutoff from ROC plot Mean + 2 * std
Ape<=55 _ Age>35 Age <= 55 Age > 55
Group Result N % N % N % N %
NORMAL Positive 49 24.38 58 29.74 2 1.00 4 2.05

Negative 152 75.62 137 70.26 199 99.00 191 97.95

Total 201 100.00 195 100.00 201 100.00 195 100.00
OvCA Positive 56 56.00 52 52.00 4 4.00 12 12.00
Negative 44 4400 48  48.00 96 96.00 88 88.00

Total 100 100.00 100 100.00 100 100.00 100  100.00

TABLE 13 TABLE 14

Summary by Interfering Substance/Pathology Category for Muc-1

Summary by Cancer Stage for Muc-1

Best Cutoff
from ROC plot _Mean + 2 * std Best Cutoff
#
Group Result N 0% N o from ROC plot Mean + 2 * std
Tumors Positiye 20 44.44 3 6.67 Stage Result N % N %
Negative 25 5556 42 93.33
Total 45 100.00 45 100.00 1 Positive 44 65.67 6 8.96
Metabolic Disorder Posm\(e 8 40.00 1 5.00 Negative 23 34.33 61 91.04
Negative 12 60.00 19 95.00
Total 20 100.00 20  100.00 Total 67 100.00 67 100.00
Hormonal Fluctuation Positive 14 42.42 1 3.03 o
5
Negative 19 57.58 32 9697 2 Positive 27 4091 3 453
Negative 39 59.09 63 95.45
Total 33 100.00 33 100.00
Gynecologic Disorder Positive 17 48.57 1 2.86
Negative 18 5143 4 97.14 Total 66 100.00 66 100.00
3 Positive 37 55.22 7 10.45
, Total 351000035 10000 Negative 30 4478 60 89.55
Vascular Disorder Positive 11 44.00 2 8.00
Negative 14 56.00 23 92.00
Total 67 100.00 67 100.00
Total 25 100.00 25 100.00
Chrenic Immuno. Disorder  Positive 22 52.38 5 11.90
Negative 20 47.62 37 88.10
Total 4210000 42 100.00 Biomarker: KLK-6
[0197]
TABLE 15

Summary by Age Group for KLK-6

Best Cutoff from ROC plot Mean + 2 * std
Age <= 55 Age > 55 Age <=55 Age > 55
Group Result N % N % N % N %
P Positive 5 5.56 8 741 4 4.44 4 3.70
Negative 85 9444 100 92.59 86 95.56 104 9630
Total 90 100.00 108  100.00 90 100,00 108  100.00
NORMAL Positive 6 2.99 11 5.64 2 1.00 5 2.56

Negative 195 97.01 184 9436 199 99.00 190 97.44

Total 201 10000 195 100.00 201 100.00 195 100.00
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TABLE 15-continued
Summary by Age Group for KLK-6
Best Cutoff from ROC plot Mean + 2 * std
Ape<=55 _ Age>35 Age <= 55 Age > 55
Group Result N % N % N % N %
OvCA Positive 10 10.00 13 13.00 4 4.00 6 6.00

Negative 90 90.00 87 87.00 96 96.00 94 94.00

Total 100 100.00 100 100.00 100 100.00 100  100.00

TABLE 16 TABLE 17

Summary by Interfering Substance/Pathology Category for KLK-6

Summary by Cancer Stage Group for KILK-6

Best Cutoff
from ROC plot Mean + 2 * std Best Cutoff
#
Group Result N % N o from ROC plot Mean + 2 * std
Tumors Positiye 5 11.11 4 8.89 Stage Result N % N %
Negative 40 88.80 41 91.11
Total 45 100.00 45 100.00 1 Positive 10 14.93 4 5.97
Metabolic Disorder Pos1tlye 0 0.00 0 0.00 Negative 57 85.07 63 94.03
Negative 20 100.00 20 100.00
Total 20 100.00 20  100.00 Total 67 100.00 67 100.00
Hormonal Fluctuation Positive 0 0.00 0 0.00 o
Negative 33 10000 33 100.00 2 Positive 7 1061 3 453
Negative 59 89.39 63 95.45
Total 33 100.00 33 100.00
Gynecologic Disorder Positive 3 8.57 2 5.71
Negative 12 9143 33 94.29 Total 66 100.00 66 100.00
3 Positive 6 8.96 3 4.4%
, Total 351000035 10000 Negative 61 9104 64 95.52
Vascular Disorder Positive 3 12.00 1 4.00
Negative 22 88.00 24 96.00
Total 67 100.00 67 100.00
Total 25 100.00 25 100.00
Chrenic Immuno. Disorder  Positive 2 4.76 1 2.38
Negative 40 9524 41 97.62
Total 42 10000 42 100.00 Biomarker: KLK-10
[0198]
TABLE 18

Summary by Age Group for KLK-10

Best Cutoff from ROC plot Mean + 2 * std
Age <= 55 Age > 55 Age <=55 Age > 55
Group Result N % N % N % N %
P Positive 56 62.22 51 47.22 7 7.78 6 5.56
Negative 34 3778 57 52.78 83 92,22 102 94.44
Total 90 100.00 108  100.00 90 100.00 108  100.00
NORMAL Positive 92 4577 89 45.64 4 1.99 2 1.03
Negative 109 5423 106 5436 197 98.01 193 98.97
Total 201 10000 195 10000 201 100.00 195 100.00
OvCA Positive 63 63.00 53 53.00 9 9.00 7 7.00

Negative 37 3700 47  47.00 91 91.00 93  93.00

Total 100 100,00 100 100.00 100  100.00 100  100.00
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TABLE 20

Summary by Cancer Stage Group for KLK-10

Best Cutoff
from ROC plot Mean + 2 * std Best Cutoff from
ROC plot Mean + 2 * std
Group Result N % N %
Stage  Result N % N %
Tumors Positive 28 62.22 3 6.67
Negative 17 3778 42 9333 1 Positive 37 55.22 8 11.94
Negative 30 44.78 59 88.06
Total 45 100.00 45 100.00 —
Metabolic Disorder Positive 10 50.00 0 0.00
Negative 10 5000 20 100.00 Total 67 100.00 67 100.00
2 Positive 37 56.06 3 4.55
Total 200 100.00 20 100.00 Negative 29 43.94 63 95.45
Hormonal Fluctuation Positive 14 42.42 0 0.00 -
Negative 19 57.58 33 100.00 Total 66 100.00 66 100.00
3 Positive 42 62.69 5 7.46
o Total 3310000 3310000 Negative 25 3731 62 92.54
Gynecologic Disorder Positive 23 65.71 3 8.57 —
Negative 12 3429 32 9143
Total 67 100.00 67 100.00
Total 35 100.00 35 100.00
Vascular Disorder Positive 11 44.00 1 4.00
Negative 14 56.00 24 96.00
Biomarker: PAI-1
Total 25 100.00 25 100.00
[0199]
TABLE 21
Summary by Age Group for PAI-1
Best Cutoff from ROC plot Mean + 2 * std
Age <=55 Age > 55 Age <= 55 Age > 55
Group Result N % N % N % N %
1P Positive 52 57.78 67 62.04 12 13.33 10 9.26
Negative 38 4222 41 37.96 78 86.67 98 90.74
Total 90 100.00 108 100.00 90 100.00 108  100.00
NORMAL Positive 43 21.39 52 26.67 5 2.49 10 5.13
Negative 158 78.61 143 7333 196 97.51 185 94.87
Total 201 100.00 195 100.00 201 100.00 195 100.00
OvCA Positive 71 71.00 62 62.00 19 19.00 11 11.00

TABLE 19-continued

Negative 29 29.00 38 38.00 81 81.00 89 89.00

Total 100 100.00 100  100.00 100 100.00 100 100.00

Summary by Interfering Substance/Pathology Group for KLK-10

Best Cutoff
from ROC plot  Mean + 2 * std

Group Result N % N %

Chronic Immuno. Disorder  Positive 23 54.76 6 14.29
Negative 19 4524 36 85.71
Total 42 100.00 42 100.00

TABLE 22

Summary by Interfering Substance/Pathology Group for PAI-1

Best Cutoff
from ROC
plot Mean + 2 * std
Group Result N % N %
Tumors Positive 17 37.78 4 8.89
Negative 28 62.22 41 91.11
Total 45 100.00 45 100.00
Metabolic Disorder Positive 16 80.00 4 20.00
Negative 4 20.00 16 80.00

Total 20 100.00 20 100,00
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TABLE 22-continued TABLE 23
) Summary by Cancer Stage Group for PAI-1
Summary by Interfering Substance/Pathology Group for PAI-1
Best Cutoff from
Dk
Best Cutoff ROC plot Mean + 2 * std
from ROC Stage  Result N % N %
&
plot Mean +2 % std 1 Positive 54 §0.60 15 2239
Negative 13 19.40 52 717.61
Group Result N % N %
Total 67 100.00 67 100.00
. - 2 Positive 33 50.00 4 6.06
Hormonal Fluctuation ~ Positive 24 72.73 5 15.15 Negative 13 50.00 62 03.94
Negative 9 2727 28 84.85 -
Total 66 100.00 66 100.00
3 Positive 46 68.66 11 16.42
Total 33 100.00 33 100.00 Negative 21 31.34 56 83.58
Gynecologic Disorder  Positive 17 48.57 2 5.71
. Total 67 100.00 67 100.0
Negative 18 51.43 33 94.29
Total 35 100.00 35 100.00 Biomarker: CTHRC1
[0200]
TABLE 24
Summary by Age Group for CTHRC1
Best Cutoff from ROC plot Mean + 2 * std
Age <= 55 Age > 55 Age <=55 Age > 55
Group Result N % N % N % N %
1P Positive 12 13.33 35 3241 6 6.67 11 10.19

Negative 78 86.67 73 67.59 84 93.33 97 89.81

Total 90 100.00 108 100.00 90 100.00 108  100.00
NORMAL Positive 20 9.95 40 2051 4 1.99 4 2.05
Negative 181 90.05 155 7949 197 98.01 191 97.95

Total 201 10000 195 100.00 201 100.00 195 100.00
OvCA Positive 24 24.00 35 35.00 10 10.00 15 15.00
Negative 76 76.00 65 65.00 90 90.00 85 85.00

Total 100 100.00 100  100.00 100 100.00 100 100.00

TABLE 22-continued TABLE 25

Summary by Interfering Substance/Pathology Group for PAI-1 Summary by Interfering Substance/Pathology Group for CTHRC1

Best Cutoff Best Cutoff from
ROC plot Mean + 2 * std
from ROC
plot Mean +2 * std Group Result N % N %
Group Result N % N % Tumors Positive 13 28.89 7 15.56
Negative 32 71.11 38 84.44
Vascular Disorder Positive 17 68.00 1 4.00
Negative 8 3200 24 96.00 Total 45 10000 45 100.00
Metabolic Disorder Positive 2 10.00 0 0.00
ativi 2
Total 25 10000 25 100.00 Negative 18~ 90.00 20 = 10000
. - . 5
Clllrcmc Immuno. Posm\l/e 30 71.43 6 14.29 Total 20 100.00 20 100.00
Disorder Negative 12 28.57 36 8371 Hormonal Fluctuation  Positive 1 3.03 1 3.03
Negative 32 96.97 32 96.97
Total 42 100.00 42 100.00

Total 33 100.00 33 100.00
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TABLE 25-continued TABLE 28
Summary by Interfering Substance/Pathology Group for CTHRC1 Summary by Interfering Substance/Pathology Group for SLPI
Best Cutoff from Best Cutoff from
ROCplot Mean + 2 * std ROC plot Mean + 2 * std
Group Result N % N % Group Result N % N %
Gynecologic Disorder  Positive 2 5.71 0 0.00 Tumors Positive 20 44.44 7 15.56
Negative 33 94.29 35 100.00 Negative 25 55.56 38 84.44
Total 35 100.00 35 100.00 Total 45 100.00 45 100.00
Vascular Disorder Positive 11 44,00 5 20.00 Metabolic Disorder Positive 10 50.00 1 5.00
Negative 14 56.00 20 80.00 Negative 10 50.00 19 95.00
Total 25 100.00 25 100.00 Total 20 100.00 20 100.00
Chrenic Immuno. Positive 18 42.86 4 9.52 Hormonal Fluctuation  Positive 6 18.18 0 0.00
Disorder Negative 24 57.14 38 9048 Negative 27 81.82 33 100.00
Total 42 100.00 42 100.00 Total 33 100.00 33 100.00
Gynecologic Disorder  Positive 12 3429 4 11.43
Negative 23 65.71 31 88.57
TABLE 26 Total 35 10000 35 100.00
Vascular Disorder Positive 16 64.00 9 36.00
Summary by Cancer Stage Group for CTHRC1 Negative 9 36.00 16 64.00
Best Cutoff from Total 25 100.00 25 100.00
ROC plot Mean + 2 * std Chronic Immuno. Positive 26 61.90 7 16.67
Disorder Negative 16 38.10 35 83.33
Stage  Result N % N %
>
1 Positive 16 23.88 7 10.45 Total #2 100.00 2 100.00
Negative 51 76.12 60 89.55
Total 67 100.00 67 100.00
2 Positive 19 28.79 8 12.12 TABLE 29
Negative 47 71.21 58 87.8%
- Summary by Cancer Stage Group for SLPI
Total 66 100.00 66 100.00
3 Positive 24 35.82 10 14.93 Best Cutoff from
Negative 43 64.18 57 85.07 ROC plot Mean + 2 * std
Total 67 100.00 67 100.00 Stage  Result N % N %
1 Positive 34 50.75 9 13.43
Negative 33 49.25 58 86.57
Biomarker: SLPI
Total 67 100.00 67 100.00
[0201]
TABLE 27
Summary by Age Group for SLPI
Best Cutoff from ROC plot Mean + 2 * std
Age <= 55 Age > 55 Age <= 55 Age >55
Group Result N % N % N % N %
1P Positive 27 30.00 61 56.48 4 4.44 23 21.30
Negative 63 70.00 47 43.52 86 95.56 85 78.70
Total 90 100.00 108 10000 90 100,00 108  100.00
NORMAL Positive 49 2438 63 3231 4 1.99 3 1.54
Negative 152 75.62 132 67.69 197 98.01 192 98.46
Total 201 100.00 195 100.00 201 100.00 195 100.00
OvCA Positive 53 53.00 67 67.00 14 14.00 16 16.00

Negative 47 47.00 33 33.00 86 86.00 84 84.00

Total 100 100.00 100  100.00 100 100.00 100  100.00
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TABLE 29-continued TABLE 31-continued
Summary by Cancer Stage Group for SLP1 Summary by Interfering Substance/Pathology Group for Inhibin
Best Cutoff from
ROC plot Mean + 2 * std Best Cutoff from
ROC plot Mean + 2 * std
Stage  Result N % N %
07 0,
2 Positive 38 57.58 4 6.06 Group Result N o N v
Negative 28 4242 62 93.94
- Vascular Disorder Positive 3 12.00 2 8.00
Total 66 100.00 66 100.00 Negative 22 88.00 23 92.00
3 Positive 48 71.64 17 25.37
o 123
Regative L 28.36 S 74.63 Total 25 10000 25 100.00
Total 67 100.00 67 100.00 Chronic Immuno. Positive 8 19.05 4 9.52
Disorder Negative 34 80.95 38 90.48
. - Total 42 100.00 42 100.00
Biomarker: Inhibin A
[0202]
TABLE 30
Summary by Age Group for Inhibin
Best Cutoff from ROC plot Mean + 2 * std
Age <= 55 Age> 35 Age <= 355 Age >55
Group Result N % N % N % N %
1P Positive 53 58.89 11 10.19 48 5333 7 6.48
Negative 37 411 97 8981 42 46,67 101 93.52
Total 90 100.00 108 100.00 90 100.00 108  100.00
NORMAL Positive 94 46.77 25 12.82 83 41.29 14 7.18
Negative 107 53323 170 8718 118 5871 181 92.82
Total 201 100.00 195 100.00 201 100.00 195 100.00
OvCA Positive 42 42.00 41 41.00 32 32.00 36 36.00
Negative 58 58.00 59 59.00 68 68.00 64 64.00
Total 100 100.00 100 100.00 100 100.00 100  100.00
TABLE 31 TABLE 32
Summary by Interfering Substance/Pathology Group for Inhibin Summary by Cancer Stage Group for Inhibin
Best Cutoff from
Best Cutoff fi
ROC plot Mean + 2 * std estiutott trom
ROC plot Mean + 2 * std
Group Result N % N %
Stage  Result N % N %
Tumors Positive 4 8.89 2 444
Negative 41 91.11 43 95.56 1 Positive 25 37.31 20 29.85
Negative 42 62.69 47 70.15
Total 45 100.00 45 100.00 - -
Metabolic Disorder Posm\l/e 8 40.00 8 40.00 Total 67 100.00 67 100.00
Negative 12 60.00 12 60.00 .
2 Positive 35 53.03 32 48.48
Total 20 100.00 20 100.00 Negative 31 46.97 34 3152
Hotmonal Fluctuation ~ Positive 16 4848 16 48.48 - -
Negative 17 51.52 17 51.52 Total 66 100.00 66 100.00
Total 1 100,00 1 100,00 3 Positive 23 34.33 16 23.88
otal .00 X _ )
Negat; 44 65.67 51 76.12
Gynecologic Disorder  Positive 27 77.14 25 71.43 egative — - — -
Negative 8 22.86 10 28.57
Total 67 100.00 67 100.00

Total 35 100.00 35 100.00
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Biomarker: Glycodelin
[0203]
TABLE 33
Summary by Age Group for Glycodelin
Best Cutoff from ROC plot Mean + 2 * std
Age <=55 Age > 55 Age <=55 Age > 55
Group Result N % N % N % N %
P Positive 53 588 18 1667 36 4000 10 9.26
Negative 37 41.11 90 83.33 54 60.00 98 90.74
Total 90 100.00 108  100.00 90 100.00 108 100.00
NORMAL Positive 73 36.32 10 5.13 56 27.86 3 1.54
Negative 128 63.68 185 94.87 145 72.14 192 98.46
Total 201 100.00 195 100.00 201 100.00 195 100.00
OvCA Positive 65 6500 62 6200 49 4900 52 52.00

Negative 35 35.00 38 38.00 51 51.00 48 48.00

Total 100 100.00 100 100.00 100 100.00 100  100.00

TABLE 34 TABLE 34-continued

Summary by Interfering Substance/Pathology Group for Glycodelin

Summary by Interfering Substance/Pathology Group for Glycodelin

Best Cutoff from
Best Cutoff from ROC plot Mean + 2 * std
ROC plot Mean + 2 * std
Group Result N % N %
Group Result N % N % Chronic Immuno.  Positive 9 2145 5 1190
Disorder Negative 33 7857 37 88.10
Tumors Positive 13 28.89 6 1333
Negative 32 71.11 39 86.67 Total 42 100.00 42 100.00
Total 45 100.00 45 100.00
Metabolic Disorder Positive 9 45.00 5 25.00 TABLE 35

Negative 11 55.00 15 75.00 ]
Summary bv Cancer Stage Group for Glycodelin

Total 20 100.00 20 100.00 Best Cutoff
fi
Hormonal Fluctuation  Positive 18 5455 15 4545 Rorgrglot Mean 4 2% sid
Negative 15 45.45 18 54.55
Stage  Result N % N %
Total 33 100.00 33 100.00 1 Positive 43 64.18 34 50.75
i 5
Gynecologic Disorder  Positive 21 60.00 14 40.00 Negative 2 38 3 49.25
Negative 14 40.00 21 60.00 Total 67 100.00 67 100.00
2 Positive 41 62.12 37 56.06
Negative 25 37.88 29 4394
Total 35 100.00 35 100.00
. " Total 66 100.00 66 100.00
Vascular Disorder Positive 1 4.00 1 4.00 3 Positive 13 6418 0 2478
Negative 24 96.00 24 96.00 Negative 24 35.82 37 55.22
Total 67 100.00 67 100.00

Total 25 100.00 25 100.00
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Biomarker: MMP-7
[0204]
TABLE 36
Summary by Age Group for MMP-7
Best Cutoff from ROC plot Mean + 2 * std
Age <=55 Age > 55 Age <=55 Age > 55
Group Result N % N % N % N %
P Positive 19 2111 78 7222 9 1000 4 4074
Negative 71 7889 30 2778 81  90.00 64  59.26
Total 90 100.00 108 100.00 90 100.00 108  100.00
NORMAL Positive 12 597 30 1538 2 1.00 7 3.59
Negative 189 94.03 165  84.62 199  99.00 188  96.41
Total 201 100.00 195 100.00 201 100.00 195 100.00
OvCA Positive 50 5000 53 53.00 28  28.00 33 33.00

Negative 50 50.00 47 47.00 72 72.00 67 67.00

Total 100 100.00 100 100.00 100 100.00 100  100.00

TABLE 37 TABLE 37-continued

Summary by Interfering Substance/Pathology Group for MMP-7

Summary by Interfering Substance/Pathology Group for MMP-7

Best Cutoff from
Best Cutoff from ROC plot Mean + 2 * std
ROC plot Mean + 2 * std
Group Result N % N %
Group Result N % N %
Chronic Immuno. Positive 29 69.05 20 47.62
Tumors Positive 27 60.00 15 3333 Disorder Negative 13 30.95 22 52.38
Negative 18 40.00 30 66.67
Total 42 100.00 42 100.00
Total 45 100.00 45 100.00
Metabolic Disorder Positive 8 40.00 5 25.00
Negaive 12 60.00 15 7500 TABLE 38
Summary by Cancer Stage Group for MMP-7
Total 20 100.00 20 100.00
IFl . - Best Cutoff from
Hormonal Fluctuation  Positive 3 9.09 0 0.00 ROC plot Mean + 2 * std
Negative 30 90.91 33 100.00
Stage  Result N % N %
Total 33 100.00 33 100.00 1 Positive 33 49.25 20 29.85
. 50.7
Gynecologic Disorder  Positive 8 22.86 3 8.57 Negative 34 30.73 i o
Negative 27 77.14 32 91.43 Total 67 100.00 67 100.00
2 Positive 28 4242 11 16.67
Negative 38 37.58 35 83.33
Total 35 10000 35 100.00 - -
. - Total 66 100.00 66 100.00
2
Vascular Disorder Positive 22 88.00 10 40.00 3 Positive 4 62.60 30 2478
Negative 3 12.00 15 60.00 Negative 25 37.31 37 55.22
Total 67 100.00 67 100.00

Total 25 100.00 25 100.00
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Biomarker: PLAU-R
[0205]
TABLE 39
Summary by Age Group for PLAU-R
Best Cutoff from ROC plot Mean + 2 * std
Age <=55 Age > 55 Age <=55 Age > 55
Group Result N % N % N % N %
P Positive 50 3556 71 6574 24 2667 56 51.85
Negative 40 4444 37 3426 66 7333 52 4815
Total 90 100.00 108 100.00 90 100.00 108  100.00
NORMAL Positive 35 1741 61 3128 16 796 23 11.79
Negative 166 8259 134  68.72 185 9204 172 821
Total 201 100.00 195 100.00 201 100.00 195 100.00
OvCA Positive 71 7100 72 7200 44 4400 50 50.00

Negative 29 29.00 28 28.00 56 56.00 50 50.00

Total 100 100.00 100 100.00 100 100.00 100  100.00

TABLE 40 TABLE 40-continued

Summary by Interfering Substance/Pathology Group for PLAU-R

Summary by Interfering Substance/Pathology Group for PLAU-R

Best Cutoff from
Best Cutoff from ROC plot Mean + 2 * std
ROC plot Mean + 2 * std
Group Result N % N %
Group Result N % N %
Chronic Immuno. Positive 32 76.19 28 66.67
Tumors Positive 10 66.67 20 4444 Disorder Negative 10 23.81 14 33.33
Negative 15 33.33 25 55.56
Total 42 100.00 42 100.00
Total 45 100.00 45 100.00
Metabolic Disorder Positive 13 65.00 11 55.00
Negative 73500 9 4500 TABLE 41
Summary by Cancer Stage Group for PLAU-R
Total 20 100.00 20 100.00
. - Best Cutoff from
Hormonal Fluctuation  Positive 13 39.39 1 3.03 ROC plot Moan + 2 * std
Negative 20 60.61 32 96.97
Stage  Result N % N %
Total 33 100.00 33 100.00 1 Positive 53 79.10 30 44.78
i 2
Gynecologic Disorder  Positive 15 42.86 9 25.71 Negative 14 20.90 ¥ 3322
Negative 20 57.14 26 74.29 Total 67 100.00 67 100.00
2 Positive 40 60.61 29 43.94
Negative 26 39.39 37 56.06
Total 35 10000 35 100.00 - -
. " Total 66 100.00 66 100.00
Vascular Disorder Positive 18 72.00 11 44.00 3 Positive 50 14.63 35 594
Negative 7 28.00 14 56.00 Negative 17 25.37 32 47.76
Total 67 100.00 67 100.00

Total 25 100.00 25 100.00
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Biomarker: Prolactin

30

Mar. 19, 2009

[0206]
TABLE 42
Summary by Age Group for Prolactin
Best Cutoff from ROC plot Mean + 2 * std
Age <= 55 Age > 55 Age <= 55 Age >55
Group Result N % N % N % N %
1P Positive 50 35.56 49 45.37 9 10.00 6 5.56
Negative 40 44.44 59 54.63 81 90.00 102 94.44
Total 90  100.00 108  100.00 90 100.00 108  100.00
NORMAL Positive 92 45.77 54 27.69 6 2.99 3 1.54
Negative 109 54.23 141 7231 195 97.01 192 98.46
Total 201 100.00 195 100.00 201 100.00 195 100.00
OvCA Positive 64 64.00 48 48.00 5 5.00 2 2.00
Negative 36 36.00 52 52.00 95 95.00 98 98.00
Total 100 100.00 100 100.00 100 100.00 100  100.00
TABLE 43 TABLE 44-continued
Summary by Interfering Substance/Pathology Group for Prolactin Summary by Cancer Stage Group for Prolactin
Best Cutoff from Best Cutoff from
ROC plot Mean + 2 * std ROC plot Mean + 2 * std
Group Result N % N % Stage Result N % N %
Tumors Positive 17 37.78 3 6.67 2 Positive 30 4545 2 3.03
Negative 28 62.22 42 93.33 Negative 36 34.35 64 96.97
Total 45 100.00 45 100.00 Total 66 100.00 66 100.00
Metabolic Disorder Positive 4 20.00 2 10.00 3 Positive 40 39.70 3 4.48
Negative 16 80.00 18 90.00 Negative 27 40.30 64 95.52
Total 20 100.00 20 100.00 Total 67 100.00 67 100.00
Hormonal Fluctuation ~ Positive 23 69.70 4 12.12
Negative 10 30.30 29 87.88
Total 33 100.00 33 100.00 . .
Gynecologic Disorder  Positive 18 51.43 3 8.57 Biomarker: CA125 (Lab Corp Data)
Negative 17 48.57 32 9143
[0207]
Total 35 100.00 35 100.00
Vascular Disorder Positive 13 52.00 2 8.00
Negative 12 48.00 23 92.00 IABLE 45
Total 5 100.00 2 100.00 Summary by Age Group for CA125 (LabCorp Data)
Chronic Immuno. Positive 26 61.90 2 476 Cutoffat 35
Disorder Negative 16 38.10 40 95.24
Total 4210000 42 10000 Ageem Ager 33
Group Result N % N %
1P Positive 13 14.94 6 5.66
TABLE 44 Negative 74 85.06 100 94.34
Summary by Cancer Stage Group for Prolactin Total 87 100.00 106 100.00
NORMAL Positive 5 251 1 0.52
Best Cutoff from Negative 194 97.49 193 99.48
ROC plot Mean + 2 * std
Total 199 100.00 194 100.00
Stage Result N % N % OvCA Positive 39 39.39 60 60.61
Negative 60 60.61 39 39.39
1 Positive 42 62.69 2 2.99
Negative E 37.31 65 97.01 Total 99 100.00 99 100.00
Total 67 100.00 67 100.00
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TABLE 48-continued

Summary by Interfering Substance/Pathology Group for CA125
(LabCorp data)

Cutoff at 35
Group Result N %
Tumors Positive 5 11.11
Negative 40 88.89
Total 45 100.00
Metabolic Discrder Positive 1 5.56
Negative 17 94.44
Total 18 100.00
Hormonal Fluctuation Positive 7 21.21
Negative 26 78.79
Total 33 100.00
Gynecologic Disorder Positive 4 12.50
Negative 28 87.50
Total 32 100.00
Vascular Disorder Positive 0 0.00
Negative 25 100.00
Total 25 100.00
Chronic Immuno. Positive 2 4.76
Disorder Negative 40 95.24
Total 42 100.00
TABLE 47

Summary by Cancer Stage Group for CA 125 (T.abCorp data)

Cutoff at 35
Stage Result N %
1 Positive 24 35.82
Negative 43 64.18
Total 67 100.00
2 Positive 37 56.06
Negative 29 43.94
Total 66 100.00
3 Positive 38 58.46
Negative 27 41.54
Total 65 100.00

[0208] Summaries of the sensitivity of the thirteen biomar-
kers analyzed are presented in Tables 48-50, based on tumor
stage, normal 2-standard deviation limits, or “best fit,”

respectively.
TABLE 48
Individual marker sensitivity summary by tumor stage
(Based on best cutoff)

Stage 1 Stage 2 Stage 3
Marker % pos % pos % pos
HE4 85.1 80.3 92.5
Glycodelin 64.2 62.1 64.2
MMP7 49.3 424 62.7
SLPI 50.8 57.6 71.6
PAL-1 80.6 50.0 68.7

Individual marker sensitivity summary by tumor stage

(Based on best cutoff)

Stage 1 Stage 2 Stage 3
Marker % pos % pos % pos
MUC-1 65.7 40.9 55.2
CAIL25 358 56.1 58.5
Plau-R 79.1 60.6 74.6
Inhibin A 373 53.0 343
CTHRC1 239 28.8 35.8
KLK6 14.9 10.6 9.0
KLK10 55.2 56.1 62.7
Prolactin 62.7 45.5 59.7

TABLE 49

Individual Marker Sensitivity Summary (based on Normal 28D limit)

Marker Sensitivity Specificity
HE4 66.5 96
Glycodelin 50.5 85.3
MMP7 30.5 97.7
SLPI 15.0 98.3
Plau-R 47.0 90.1
MUC1 8.0 98.5
Inhibin A 34.0 75.8
PAI-1 15.0 96.2
CAl125 50.0 98.5
(>=35 wml)
CTHRC1 12.5 98.0
KLK6 3.0 98.2
KLK10 8.0 98.5
Prolactin 35 97.7
TABLE 50

Individual Marker Sensitivity Summary (based on best cutoff)

Marker Sensitivity Specificity
HE4 86.0 86.3
Glycodelin 63.5 79.0
MMP7 51.5 89.4
SLPI 60.0 1.7
Plau-R 71.5 77.2
MUC1 54.0 73.0
Inhibin A 40.7 70.3
PAI-1 66.5 76.0
CAL25 50.5 98.2
(>=35 wml)

CTHRC1 29.5 84.8
KLK6 11.5 95.7
KLK10 58.0 543
Prolactin 56.0 63.1

Example 3
Ovarian Biomarker Selection Study—Multiple
Biomarker Analysis

[0209] The logistic regression method was used for selec-
tion of optimal biomarkers for this study. Using logistic
regression, stepwise selection starts off by finding the biom-
arker that produces the largest R-square value with the depen-
dent variable. Then, given that the “best’ biomarker is in the
model, logistic regression finds that next best biomarker in
terms of'adding to the R-square. This process of finding a set
of biomarkers that adds to the R-square is stopped when
biomarkers can no longer add to the R-square, in accordance
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with certain statistical criteria. These sets of biomarkers are
not unique because some of the biomarkers have the same
predictive performance.

[0210] Based on one selected model, a ROC plot can be
produced, which provides the relationship between the sen-
sitivity and specificity rates. Therefore, an appropriate speci-
ficity and sensitivity can be chosen in order to obtain an
expected PPV with accepted sensitivity.

[0211] Tables 51 and 52 provide several examples involv-
ing selection of a set of biomarkers with a higher specificity
and an appropriate sensitivity with a PPV of approximately
10% and a combined sensitivity rate around 70%-80%, under
the assumption that the population is 8,000,000 and the dis-
ease prevalence is 0.25%. Different target values for sensitiv-
ity, specificity, NPV and PPV can be obtained by selecting
different assay cutoffs, different biomarker combinations,

Mar. 19, 2009

and different rules for combining the biomarkers. Biomarker
performance was analyzed using the biomarker values as
continuous variables (Table 51) and as categorical variables
(Table 52).

[0212] By way of definition, when two assay steps are
performed, the first assay step may be referred to as the
“screen test,” and the second step may be referred to as the
“reflex test.” “Best cutoff point” refers to the value obtained
from the ROC plot for a particular biomarker that produces
the best sensitivity and specificity. “Mean+2*std” refers to
the average expression level plus twice the standard devia-
tion, based on analysis of normal samples from patients not
afflicted with ovarian cancer.

Biomarker Performance as Continuous Variables

[0213]

TABLE 51

Estimated Sensitivity, Specificity, PPV, and NPV Adjusted by Disease
Prevalence for Different Models (Biomarker values as continuous variables)

Marker Selected and Screen/Reflex  Screen/Reflex Combined Performance™
Example rule Test Sensitivity Test Specificity Sensitivity Specificity PPV NPV
Age > 55

1 Screen Test: 90.2% 62.2%
IfHE4 <=1.8 then
test is negative
Reflex Test: 87% 96% 78.474% 98.4880% 11.5105% 99.9453%
If HE4 >1.8 then the
following marker
selected:
CA125, GLY, PAL
Plau-R
(actual value used**)

27 Marker selected: 81.7% 98% 81.7% 9%  9.2873% 99.9532%

HE4, CAL25, GLY,
MMP-7, PA], Plau-R
(actual value used)

* Assume the population = 8,000,000; prevalence = 0.25%, estimated cancer cases = 20,000 in the population.
#% Actual value refers to the actial biomarker expression level obtained in the test

TAlthough all listed biomarkers were assayed in a single step, additional algorithms were applied te obtain the values for
sensitivity, specificity, PPV, and NPV indicated in the table.

Biomarker Performance as Categorical Variables
[0214]

TABLE 52

Estimated Sensitivity, Specificity, PPV, and NPV Adjusted by Disease Prevalence for
Different Models (Biomarker Values as Categorical Variables)

Marker Selected and

Example rule

Screen/Reflex

Screen/Reflex Combined Performance™*

Test Sensitivity Test Specificity Sensitivity Specificity PPV NPV

1 Screen Test:
If HE4 <=1.8 then
test is negative

Overall Sample

91.9% 73%
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TABLE 52-continued
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Estimated Sensitivity, Specificity, PPV, and NPV Adjusted by Disease Prevalence for
Different Models (Biomarker Values as Categorical Variables)

Marker Selected and Screen/Reflex  Screen/Reflex

Combined Performance™*

Example rule

Test Sensitivity Test Specificity Sensitivity Specificity PPV NPV

Reflex Test: 80%
If HE4 >1.8 then the

following marker

selected:

CA125,MUC1,

GLY, PAI-1, Plau-R

(Best cutoff points

used)

92.5%

Age > 55

1 Screen Test: 90.2% 62.2%
If HE4 <=1.8 then

test is negative

Reflex Test: 78%
If HE4 >1.8 then

the following

95.9%

marker selected
(best cutoff points
used): CA125,
MUC-1, MMP-7,
Plau-R, GLY

2 Screen Test:
If HE4 <=1.8 then
test is negative
Reflex Test: 82%
If HE4 >1.8 then
the following
marker selected
(Mean + 2 * std cutoff
points used):
CA125, MUC-1,
MMP-7, Plau-R,
Inhibin

3%+ Marker selected:
PLAU-R, GLY, HE4,
CA125, MMP-7,
PAI-1 (Best cutoff
points used)

41 Marker selected: 75% 99%
PLAU-R, GLY, HE4,
CA125, MMP-7
(Mean + 2 * std cutoff
points used)

90.2% 62.2%

95.8%

80.8% 98.5%

73.52%

70.356

o
=

73.964%

80.8%

98.704% 12.4479% 99.9328%

98.4502% 10.2154% 99.9246%

08.4124% 10.4555% 99.9337%

98.5% 11.8946% 99.9512%

99% 15.8228% 99.9368%

*CA125 cutoff »= 35 in either best cutoff or mean + 2std cases

** Assume the population = 8,000,000; prevalence = 0.25%, the estimate cancer cases = 20,000 in the population.

T Although all listed biomarkers were assayed in a single step, additional algorithms were applied to obtain the values for

sensitivity, specificity, PPV, and NPV indicated in the table.

Sensitivity, Specificity, PPV, and NPV Results Obtained with
Application of “Test Rules”

[0215] In the current study, the biomarkers HE4, CA125,
PLAU-R, glycodelin, Muc-1, PAI-1, MMP-7, and inhibin
were the most frequently selected markers based on marker
performance either as continuous or categorical variables. In
contrast to the statistical methods described above, Table 53
provides the estimated sensitivity, specificity, PPV, and NPV
(adjusted by disease prevalence) based on two test rules: (1) if
any two of the above biomarkers are positive (i.e., overex-

pressed), then the test is declared positive or (2) if any 3 of the
above biomarkers are positive (i.e., overexpressed), the test is
declared positive. Contrary to the results presented above in
Tables 51 and 52, though, the application of either test rule did
not produce a high specificity rate, which in turn lead to an
unacceptably low PPV (<1.5%) when adjusted for the low
prevalence rate of ovarian cancer. The application of “test
rules,” such as those described herein, is representative of the
current state of the art in the identification of patients having
an increased risk of ovarian cancer.
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TABLE 53
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Estimated Sensitivity, Specificity, PPV, and NPV Adjusted by Disease

Prevalence Based on Test Rules

Performance™

Example Marker Selected and rule Sensitivity Specificity =~ PPV

NPV

Overall Sample

1 Any of two following 97.475%  51.654%  0.5028%
markers are positive: HE4,
CA125, Plau-R, GLY,
MUC-1, PAL-1, MMP-7,
Inhibin (best cutoff points
used)

2 Any of 3 follewing
markers are positive: HE4,
CAL1253, Plau-R, GLY,
MUC-1, PAL-1, MMP-7,
Inhibin (best cutoff points
used)

91.414%  78.372%  1.0482%

Age > 55 Year Older

1 Any of two following 96.970%  56.186%  0.5516%
markers are positive: HE4,
CA125, Plau-R, GLY,
MUC-1, PAI-1, MMP-7,
Inhibin (best cutoff points
used)

2 Any of 3 following
markers are positive: HE4,
CA125, Plau-R, GLY,
MUC-1, PAI-1, MMP-7,
Inhibin (best cutoff points
used)

94.949%  78.866% 1.1135%

99.9878%

99.9726%

99.9865%

99.9840%

*CA125 cutoff>=35 in either best cutoff or mean + 2std cases

** Assume the pepulation = 8,000,000; prevalence = 0.25%, estimated cancer cases =

20,000 in the population.

Example 4

Ovarian Biomarker Selection Study—Multiple
Biomarker Analysis Using One-Step Screening
Method

[0216] Expression of the biomarkers HE4, CA125, and
glycodelin and combinations thereof for all patients and
patient age over 55 was assessed using a one-step screening
method, as described herein above. In particular, Table 54
provides the results for a one-step algorithm for patients over
age 55. The test algorithm was based on a linear logistic
regression model, and the actual value of each marker was
used in the model. Linear logistic regression models (and
other algorithms) are routine and well known in the art. See,
for example, Fleiss (2003) Statistical Methods for Rates and
Proportions (3" Ed.), which is herein incorporated by refer-
ence in its entirety. The algorithm offered 76.8% sensitivity at
96.4% specificity. A test outcome defined as positive was
based on the following linear logistic regression model: In(P/
(1-P))=-4.2391+0.0888*CA125+0.1790*HE4+0.
2349*GLY, where P is the conditional probability of ovarian
cancer given CA125, HE4, and glycodelin being overex-
pressed in the patient body sample. A similar result was
obtained with CA125 determined using manufacture’s rec-
ommended cutoff value of 235 v/mL.

TABLE 54

Sensitivity and specificity of single-step screening assay to distinguish
ovarian cancer (all stages) from controls in patients over age 55

Marker Variable Algorithm Sensitivity Specificity
HE4, CA125, Actual value 1 Step: based 76.8% 96.4%
GLYCODELIN on linear

logistic

model
HE4, CA125, Acmal value, 1 Step: based 71.4% 95.4%
GLYCODELIN  except CA125 on linear

logistic

model

Example 5

Bootstrap Method of Analysis
Validation of Study Methods

[0217] A bootstrap method of analysis was also conducted
to assure a robust estimate of sensitivity and specificity forthe
above studies given that an independent and unique set of
cancer sera was not available to validate the model. The
bootstrap method consisted of artificially creating 1000 ran-
dom datasets with replacement selection from the study
sample set. A set of the most frequently selected markers in
the study based on optimal performance was selected: HE4,
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CA125, PLAU-R, Glycodelin, MUC1 and PAI-1. A “test”
was defined as follows: Test is positive if either (1) HE4 is
positive and any one of CAI125, Glycodelin, MMP-7,
PLAU-R is positive or (2) HE4 is negative but CA125, Gly-

Mar. 19, 2009

codelin, MMP-7, PLAU-R are all positive; otherwise, the
“test” is negative. From the 1000 random samples, the mean/
standard deviation and 95% confidence interval of the sensi-

tivity/specificity of this defined test were obtained.

TABLE 55

Biomarker Sequence Information

Amino Acid Sequence

Nucleotide Sequence

Sequence Sequence

Biomarker Name Accession No. Identifier Accession No. Identifier
HEA4 (Isoform 1) NP__ 006094 SEQ ID NO: 1 NM_006103 SEQID NO: 2
HEA4 (Isoform 3) NP_542771 SEQ ID NO: 3 NM__080733 SEQID NO: 4
HEA4 (Isoform 4) NP_542772 SEQ ID NO: 5 NM_ 080734 SEQID NO: 6
HEA4 (Isoform 2) NP_542774 SEQ ID NO: 7 NM_080736 SEQIDNO: 8
HEA4 (Isoform 5) NP_542773 SEQ ID NO: 9 NM__080735 SEQID NO: 10
KLKS6 (Variant A) NP_002765 SEQIDNO: 11  NM_002774 SEQID NO: 12
KLKS6 (Variant B) NP_001012982 SEQIDNO:13  NM_001012964 SEQ ID NO: 14
KLKS6 (Variant C) NP_001012983  SEQ ID NO:15 NM_001012965 SEQ ID NO: 16
KLK (Variant D) NP_001012984 SEQ ID NO:17 NM_001012966 SEQ ID NO: 18
KLKI10 (Variant 1)  NP_002767 SEQIDNO: 19  NM_002776 SEQID NO: 20
KLKI10 (Variant 2)  NP__665895 SEQID NO:21  NM__145888 SEQID NO: 22
Glycodelin (Variant NP_001018059 SEQID NO:23  NM_001018409 SEQ ID NO: 24
)
Glycodelin (Variant NP_002562 SEQID NO:25  NM_002571 SEQ ID NO: 26
2)
PAIL-1 NP__000593 SEQID NO:27  NM_000602 SEQID NO: 28
Mue-1 (Variant 1) NP_002447 SEQID NO:29  NM_002456 SEQ ID NO: 30
Mue-1 (Variant 2) NP_001018016 SEQ ID NO:31  NM_001018016 SEQ ID NO: 32
Muc-1 (Variant 3) NP_001018017 SEQID NO:33  NM_001018017 SEQ ID NO: 34
Mue-1 (Variant 4) NP_001018021 SEQIDNO:35 NM_001018021 SEQID NO: 36
Alpha-1 anti-trypsin  NP_000286 SEQ ID NO:37  NM_000295 SEQID NO: 38
Alpha-1 anti-trypsin  NP_001002235 SEQ IDNO:39  NM_001002235 SEQID NO: 40
Alpha-1 anti-trypsin  NP_001002236 SEQ ID NO:41  NM_001002236 SEQID NO: 42
PLAUR (Variant 1) NP_002650 SEQID NO:43  NM__002659 SEQ ID NO: 44
PLAUR (Variant 2) NP_001005376 SEQID NO:45 NM_001005376 SEQ ID NO: 46
PLAUR (Variant 3) NP_001005377 SEQID NO:47 NM_001005377 SEQ ID NO: 48
CTHRC1 NP_612464 SEQID NO:49  NM__138455 SEQ ID NO: 50
Inhibin (INHA) NP_002182 SEQID NO:51  NM_002191 SEQ ID NO: 52
Inhibin (INHBB) NP_002184 SEQID NO: 53  NM_002193 SEQ ID NO: 54
Inhibin (INHBA) NP_002183 SEQ ID NO: 55 NM_002192 SEQ ID NO: 56
CA125 (Muc-16) NP_078966 SEQ ID NO: 57  NM__024690 SEQ ID NO: 58
MMP-7 NP_002414 SEQ ID NO: 59  NM__002423 SEQ ID NO: 60
Prolactin NP__000939 SEQID NO: 61  NM_000948 SEQ ID NO: 62
SLPI NP__003055 SEQ ID NO: 63  NM__003064 SEQ ID NO: 64

[0218] All publications and patent applications mentioned

in the specification are indicative of the level of those skilled
in the art to which this invention pertains. All publications and
patent applications are herein incorporated by reference to the
same extent as if each individual publication or patent appli-
cation was specifically and individually indicated to be incor-
porated by reference.

[0219] Although the foregoing invention has been
described in some detail by way of illustration and example
for purposes of clarity of understanding, it will be obvious
that certain changes and modifications may be practiced
within the scope of the appended embodiments.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 64

<210> SEQ ID NO 1
<211> LENGTH: 124
<212> TYPE: PRT
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 1

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

Leu Leu Leu Phe Gly Phe Thr Leu Val Ser Gly Thr Gly Ala Glu Lys
20 25 30

Thr Gly Val Cys Pro Glu Leu Gln Ala Asp Gln Asn Cys Thr Gln Glu
35 40 45

Cys Val Ser Asp Ser Glu Cys Ala Asp Asn Leu Lys Cys Cys Ser 2Ala
50 55 60

Gly Cys Ala Thr Phe Cys Ser Leu Pro Asn Asp Lys Glu Gly Ser Cys
65 70 75 80

Pro Gln Val Asn Ile Asn Phe Pro Gln Leu Gly Leu Cys Arg 2Asp Gln
85 90 85

Cys Gln Val Asp Ser Gln Cys Pro Gly Gln Met Lys Cys Cys Arg Asn
100 105 110

Gly Cys Gly Lys Val Ser Cys Val Thr Pro Asn Phe
115 120

<210> SEQ ID NO 2

<211> LENGTH: 570

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

cacctygcace cegecceggge atagecaccat gectgettgt cgectaggece cgetagecge 60
cgeccetecte cteagectge tgetgttegy cttcacccta gteteaggea caggagcaga 120
gaagactygge gtygtgecceyg agetecagge tgaccagaac tgeacgcaag agtgegtete 180
ggacagcegaa tgegecgaca acctcaagty ctgcagegey ggetygtgeca ccttetgete 240
tetgeccaat gataaggagg gttectgece ccaggtgaac attaacttte cccagetegyg 300
cetetgtegy gaccagtgee aggtggacag ccagtgtect ggecagatga aatgetgecy 360
caatggetgt gggaaggtgt cctgtgtcac tcccaattte tgagetecag ccaccaccay 420
gctgageagt gaggagagaa agtttcetgee tggecctgea tetggtteca geccacctge 480
cctecoettt ttegggacte tgtatteceet cttgggetga ccacagette teectttece 540
aaccaataaa gtaaccactt tcagcaaaaa 570
<210> SEQ ID NO 3

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

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

Leu Leu Leu Phe Gly Phe Thr Leu Val Ser Gly Thr Gly Ala Glu Lys
20 25 30

Thr Gly Val Cys Pro Glu Leu Gln Ala Asp Gln Asn Cys Thr Gln Glu
35 40 45

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

65 70

<210> SEQ ID NO 4
<211> LENGTH: 694
<212> TYPE: DNA

<213> ORGANISM: Homo s
<400> SEQUENCE: 4
cacctgcacc ccgeceggge
cgccetecte ctecagecetge
gaagactgge gtgtgcceceg
ggacagcgaa tgcgcecgaca
tectgeccaat ggccaactygg
tgtatcgece ttegtegtet
agctggggac tctcectcaaag
ccagctegge ctetgteggg
atgctgeege aatggetgtg
caccaccagg ctgagcagtyg
cccacctgee ctecectttt
cectttecca accaataaag
<210> SEQ ID NO 5

<211> LENGTH: 76
<212> TYPE: PRT

apiens

atagcaccat
tgctgttcgyg
agctccaggce
acctcaagtyg
ctgagtgatt
ttcagtcaat
ataaggaggg
accagtgcca
ggaaggtgte
aggagagaaa
tcgggactet

taaccacttt

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

Met Pro Ala Cys Arg Le
1 5

u Gly Pro

Leu Leu Leu Phe Gly Phe Thr Leu

20

Pro Gln Val Asn Ile As
35

Cys Gln Val Asp Ser Gl
50

Gly Cys Gly Lys Val Se
65 70

<210> SEQ ID NO 6
<211> LENGTH: 421
<212> TYPE: DNA

n Phe Pro
40

n Cys Pro
55

r Cys Val

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

cacctgeace cegeecggge

cgecctecte cteagectge

ctgcececay gtgaacatta

ggacagccag tgtectggec

tgtcactecce aatttetgag

atagcaccat

tgetgttegy

acttteceeca

agatgaaatyg

gtccagecac

75

gcctgettgt
cttcacccta
tgaccagaac
ctgcagegeyg
cgaagaaagt
ctettecact
ttecetgeccee
ggtggacage
ctgtgtcact
gtttetgeot
gtattecccte

cage

Leu Ala Ala
10

Val Ser Asp
25

Gln Leu Gly

Gly Gln Met

Thr Pro Asn
75

geetgettgt
cttcacccta
geteggecte
ctgccgeaat

caccaggety

cgectaggece
gtctcaggeca
tgcacgcaag
ggctgtgcca
gaggaatccet
ctaaggattg
caggtgaaca
cagtgtectg
cccaatttet

ggecetgeat

ttgggctgac

Ala Leu Leu
Lys Glu Gly
30

Leu Cys Arg
45

Lys Cys Cys
60

Phe

cgectaggee
gtecteagata
tgtegggace
ggetgtggga

agcagtgagg

cgctagecegce
caggagcaga
agtgegtcete
ccttetgete
ccetggacac
agtgagegeyg
ttaactttec
gccagatgaa
gaggtccage
ctggttecay

cacagcttet

Leu Ser
15

Ser Cys

Asp Gln

Arg Asn

cgctageege
aggagggtte
agtgceaggt
aggtgteetyg

agagaaagtt

60

120

180

240

300

360

420

480

540

600

660

694

60

120

180

240

300
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tetgectgge cctgeatetg gttecagece acctgceecte cecttttteg ggactetgta 360
ttceoetettg ggctgaccac agettcetece ttteccaace aataaagtaa ccactttcag 420
c 421

<210> SEQ ID NO 7

<211> LENGTH: 102

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 7

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

Leu Leu Leu Phe Gly Phe Thr Leu Val Ser Gly Thr Gly Ala Glu Lys
20 25 30

Thr Gly Val Cys Pro Glu Leu Gln Ala Asp Gln Asn Cys Thr Gln Glu
35 40 45

Cys Val Ser Asp Ser Glu Cys Ala Asp Asn Leu Lys Cys Cys Ser Ala
50 55 60

Gly Cys Ala Thr Phe Cys Ser Leu Pro Asn Ala Leu Phe His Trp His
65 70 75 80

Leu Lys Thr Arg Arg Leu Trp Glu Ile Ser Gly Pro Arg Pro Arg Arg
85 90 85

Pro Thr Trp Asp Ser Ser
100

<210> SEQ ID NO 8

<211> LENGTH: 358

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

cacctgeace cogeecggge atageaccat gectgettgt cgectaggee cgetageege 60
cgecctecte cteageetge tgetgttegg cttcacecta gtctcaggea caggageaga 120
gaagactgge gtgtgceceg agetccagge tgaccagaac tgecacgecaag agtgegtete 180
ggacagcgaa tgegecgaca acctcaagtg ctgeagegeg ggetgtgeca cettetgete 240
tetgeccaat geactgttec actggeacct aaagacacgg aggetetggg agatttetgg 300
ccectaggeca cgaaggecca cttgggacte aagetgaggt cetgtgatte catttggg 358
<210> SEQ ID NO 9

<211> LENGTH: 73

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

Met Leu Gln Val Gln Val Asn Leu Pro Val Ser Pro Leu Pro Thr Tyr
1 5 10 15

Pro Tyr Ser Phe Phe Tyr Pro Asp Lys Glu Gly Ser Cys Pro Gln Val
20 25 30

Asn Ile Asn Phe Pro Gln Leu Gly Leu Cys Arg Asp Gln Cys Gln Val
35 40 45

Asp Ser Gln Cys Pro Gly Gln Met Lys Cys Cys Arg Asn Gly Cys Gly
50 55 60

Lys Val Ser Cys Val Thr Pro Asn Phe
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65

70

<210> SEQ ID NO 10
<211> LENGTH: 411

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

agcccagtga
cctetgecca
gtgaacatta
tgtcectgygcee
aatttctgag
cctgeatcetyg

ggctgaccac

ggggcagtgg

cttaccctta
actttcecca
agatgaaatg
gtccagcecac
gttccageece

agcttctece

<210> SEQ ID NO 11
<211> LENGTH: 244

<212> TYPE:

PRT

gggggccatg

ctecttttte
gctcggecte
ctgccgeaat
caccaggctyg
acctgeecte

tttcccaace

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 11

Met Lys Lys
1

Glu Glu Gln
His Pro Tyr
35

Gly Val Leu
50

Lys Pro Asn
65

Glu Ser Ser

Asp Tyr Asp

Ala Arg Pro

115

Arg Asp Cys
130

Lys Thr Ala
145

His Leu Val

Thr Gln Asn

Cys Gln Gly

195

Gly Leu Val
210

Gly Val Tyr
225

Leu Met Va
5

Asn Lys Le
20

Gln Ala Al

Ile His Pr

Leu Gln Va

70

Gln Glu Gl
85

Ala Ala Se
100

Ala Lys Le

Ser Ala As

Asp Gly As
15

Ser Arg Gl
165

1 Val Leu

u Val His

a Leu Tyr

40

o Leu Trp
55

1 Phe Leu

n Ser Ser

r His Asp

u Ser Glu
120

n Thr Thr
135

p Phe Pro
0

u Glu Cys

Met Leu Cys Ala Gly

180

Asp Ser Gl

Ser Trp Gl

Thr Asn Va
23

vy Gly Pro
200

vy Asn Ile
215

1 Cys Arg
0

ctgcaggtac

tacccagata

tgtcgggacce

ggetgtggga

agcagtgagg

cecttttteg

aataaagtaa

Ser

Gly

25

Thr

Val

Gly

Val

Gln

105

Leu

Ser

Asp

Glu

Asp

185

Leu

Pro

Tyr

Leu

10

Gly

Ser

Leu

Lys

Val

90

Asp

Ile

Cys

Thr

His

170

Glu

Val

Cys

Thr

Ile

Pro

Gly

Thr

His

75

Arg

Ile

Gln

His

Ile

155

Ala

Lys

Cys

Gly

Asn
235

aagttaatct
aggagggtte
agtgccaggt
aggtgtectg
agagaaagtt
ggactctgta

ccactttcag

Ala Ala 2la
Cys Asp Lys
30

Hig Leu Leu
45

Ala Ala His
60

Asn Leu Arg

Ala Val Ile

Met Leu Leu

110

Pro Leu Pro
125

Ile Leu Gly
140

Gln Cys Ala

Tyr Pro Gly

Tyr Gly Lys

190

Gly Asp His
205

Ser Lys Glu
220

Trp Ile Gln

ccetgtateyg
ctgcceccayg
ggacagccag
tgtcactccce
tctgeetgge

ttcectetty

C

Trp

15

Thr

Cys

Cys

Gln

His

95

Arg

Leu

Trp

Tyr

Gln

175

Asp

Leu

Lys

Lys

Ala

Ser

Gly

Lys

Arg

80

Pro

Leu

Glu

Gly

Ile

160

Ile

Ser

Arg

Pro

Thr
240

60

120

180

240

300

360

411
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Ile Gln Ala Lys
<210> SEQ ID NO 12
<211> LENGTH: 1527
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 12
ggcggacaaa gcecgattgt tcectgggceec tttcececcate gegectggge ctgctecceca 60
gceecggggcea ggggceggggyg ccagtgtggt gacacacget gtagetgtet ccccggetgg 120
ctggecteget ctetectggg gacacagagg tcggcaggca gcacacagag ggacctacgg 180
gcagctgtte cttecccecga ctcaagaatce cccggaggece cggaggectg cagcaggagce 240
ggccatgaayg aagctgatgg tggtgctgag tctgattget gcagectggg cagaggageca 300
gaataagttyg gtgcatggcg gaccctgcega caagacatct caccectacce aagctgeect 360
ctacacctcg ggccacttge tctgtggtgg ggtecttate catccactgt gggtectcac 420
agctgcecac tgcaaaaaac cgaatcttca ggtcttectg gggaagcata acctteggca 480
aagggagagt tcccaggagce agagttctgt tgtccggget gtgatccacce ctgactatga 540
tgecgecage catgaccagg acatcatget gttgegeetyg geacgececag ccaaactete 600
tgaactcatc cagcccette ccctggagag ggactgectca gccaacacca ccagetgceca 660
catcetggge tggggcaaga cagcagatgg tgatttecet gacaccatece agtgtgeata 720
catccacetyg gtgtecegty aggagtgtga geatgectac cctggecaga tcacccagaa 780
catgttgtgt getggggaty agaagtacgg gaaggattee tgecagggtyg attetgggyy 840
teegetggta tgtggagace acctecgagg cettgtgtea tggggtaaca teccctygtyy 900
atcaaaggag aagccaggag tctacaccaa cgtetgcaga tacacgaact ggatccaaaa 960
aaccatteag gcecaagtgac cctgacatgt gacatctace teccegaccta ccaccecact 1020
ggectggttce agaacgtcte tcacctagac cttgectece ctecteteet geccagetet 1080
gaccctgatg cttaataaac gcagcgacgt gagggtcectg attctecctg gttttaccece 1140
agctccatee ttgecatcact ggggaggacg tgatgagtga ggacttgggt ccteggtett 1200
acccccacca ctaagagaat acaggaaaat cccttetagg catctectet cceccaacect 1260
tcecacacgtt tgatttcette ctgcagagge ccagecacgt gtcetggaate ccagetecge 1320
tgcttactgt cggtgtcecee ttgggatgta cctttettea ctgcagattt ctcacctgta 1380
agatgaagat aaggatgata cagtctccat aaggcagtgg ctgttggaaa gatttaaggt 1440
ttcacaccta tgacatacat ggaatagcac ctgggecacce atgcactcaa taaagaatga 1500
attttattat gaaaaaaaaa aaaaaaa 1527

<210> SEQ ID NO 13
<211> LENGTH: 244

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 13

Met Lys Lys Leu Met Val Val Leu Ser Leu Ile Ala Ala Ala Trp Ala

1

5

10

15

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

20

25

30
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His Pro Tyr Gln Ala Ala Leu Tyr Thr Ser Gly His Leu Leu Cys Cly
35 40 45

Gly Val Leu Ile His Pro Leu Trp Val Leu Thr Ala Ala His Cys Lys
50 55 60

Lys Pro Asn Leu Gln Val Phe Leu Gly Lys His Asn Leu Arg Gln Arg
65 70 75 80

Glu Ser Ser Gln Glu Gln Ser Ser Val Val Arg Ala Val Ile His Pro
85 90 85

Asp Tyr Asp Ala Ala Ser His Asp Gln Asp Ile Met Leu Leu Arg Leu
100 105 110

Ala Arg Pro Ala Lys Leu Ser Glu Leu Ile Gln Pro Leu Pro Leu Glu
115 120 125

Arg Asp Cys Ser Ala Asn Thr Thr Ser Cys His Ile Leu Gly Trp Cly
130 135 140

Lys Thr Ala Asp Gly Asp Phe Pro Asp Thr Ile Gln Cys Ala Tyr Ile
145 150 155 160

His Leu Val Ser Arg Glu Glu Cys Glu His Ala Tyr Pro Gly Gln Ile
165 170 175

Thr Gln Asn Met Leu Cys Ala Gly Asp Glu Lys Tyr Gly Lys Asp Ser
180 185 190

Cys Gln Gly Asp Ser Gly Gly Pro Leu Val Cys Gly Asp His Leu Arg
195 200 205

Gly Leu Val Ser Trp Gly Asn Ile Pro Cys Gly Ser Lys Glu Lys Pro
210 215 220

Gly Val Tyr Thr Asn Val Cys Arg Tyr Thr Asn Trp Ile Gln Lys Thr
225 230 235 240

Ile Gln Ala Lys

<210> SEQ ID NO 14

<211> LENGTH: 1527

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14

aggacgttce agaagcatet ggggacagaa ccagectett ccagggagge ctgggagety 60
ggggtgtgty tctggecagte cctgeagece tgggetetge ggecectgeg tecteegett 120
ggctetgeca ctgecatetga gtgtettete tectecacgge teecegeatt tcetaactett 180
tetgectect cgtctcaaag ctgttectte ccccgactca agaatcecey gaggeccgga 240
ggectgecage aggageggece atgaagaage tgatggtggt getgagtetg attgetgeag 300
cctgggcaga ggagcagaat aagttggtge atggeggacce ctgcgacaag acatctcace 360
cctaccaage tgeccctcetac acctegggec acttgetetyg tggtggggte cttatccate 420
cactgtgggt cctcacaget gcccactgca aaaaaccgaa tcttecaggte ttectgggga 480

agcataacct teggcaaagy gagagtteee aggagcagag ttetgttgte cgggetgtga 540

tccaccetga ctatgatgec geocagecatg accaggacat catgetgttyg cgectggeac 600
geccagecaa actetetgaa cteatccage cecttececet ggagagggac tgetcageca 660
acaccaccag ctgccacate ctgggetggg gcaagacage agatggtgat ttccctgaca 720

ccatccagty tgcatacate cacctggtgt ccegtgagga gtgtgageat gectaccctyg 780
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gccagatcac ccagaacatg ttgtgtgctg gggatgagaa gtacgggaag gattcctgece 840
agggtgattc tgggggtcceg ctggtatgtg gagaccacct ccgaggectt gtgtcatggyg 900
gtaacatcece ctgtggatca aaggagaagc caggagtcta caccaacgtc tgcagataca 960
cgaactggat ccaaaaaacc attcaggcca agtgaccctg acatgtgaca tctacctccce 1020
gacctaccac cccactggct ggttccagaa cgtctctcac ctagaccttg cctecectec 1080
tctectgece agetcectgace ctgatgctta ataaacgcag cgacgtgagg gtcctgatte 1140
tcectggttt taccccaget ccatccttge atcactgggg aggacgtgat gagtgaggac 1200
ttgggtccte ggtcttacce ccaccactaa gagaatacag gaaaatccct tctaggcatce 1260
tectetecee aacccttcca cacgtttgat ttcttectge agaggcccag ccacgtgtet 1320
ggaatcccag ctceccgetget tactgteggt gtccccttgg gatgtacctt tcettcactge 1380
agatttctca cctgtaagat gaagataagg atgatacagt ctccataagg cagtggctgt 1440
tggaaagatt taaggtttca cacctatgac atacatggaa tagcacctgg gccaccatgce 1500
actcaataaa gaatgaattt tattatg 1527
<210> SEQ ID NO 15

<211> LENGTH: 137

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 15

Met Leu Leu Arg Leu Ala Arg Pro Ala Lys Leu Ser Glu Leu Ile Gln
1 5 10 15

Pro Leu Pro Leu Glu Arg Asp Cys Ser Ala Asn Thr Thr Ser Cys His
20 25 30

Ile Leu Gly Trp Gly Lys Thr Ala Asp Gly Asp Phe Pro Asp Thr Ile
35 40 45

Gln Cys Ala Tyr Ile His Leu Val Ser Arg Glu Glu Cys Glu His Ala
50 55 60

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

Tyr Gly Lys Asp Ser Cys Gln Gly Asp Ser Gly Gly Pro Leu Val Cys
85 90 85

Gly Asp His Leu Arg Gly Leu Val Ser Trp Gly Asn Ile Pro Cys Gly
100 105 110

Ser Lys Glu Lys Pro Gly Val Tyr Thr Asn Val Cys Arg Tyr Thr Asn
115 120 125

Trp Ile Gln Lys Thr Ile Gln Ala Lys
130 135

<210> SEQ ID NO 16

<211> LENGTH: 1495

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 16

aggacgttec agaagcatet ggggacagaa ccagectett ccagggagge ctgggagetg 60
ggggtgtgtyg tctggcagte ccetgeagece tgggetetge ggecectgeg tecteegett 120

ggetetgeca ctgeatetga gtgtettete tecteacgge teecegeatt tetaactett 180

tetgectect cgtctcaaag ctgttoctte ccccgactca agaatcccey gaggeccegga 240
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ggcctgcage agectgggca gaggagcaga ataagttggt gcatggegga ccctgcgaca 300
agacatctca cccctaccaa gectgecectet acaccteggg ccacttgete tgtggtgggyg 360
tecttateca teccactgtgg gtectcacag ctgcccactg caaaaaaccg aatcttcagyg 420

tettectggg gaagcataac ctteggcaaa gggagagtte ccaggagcag agttetgttyg 480

teccgggetgt gatccaccct gactatgatg cecgecagcca tgaccaggac atcatgetgt 540
tgcgectgge acgcccagece aaactctetg aactcatcca gececttece ctggagaggyg 600
actgctcage caacaccacc agctgccaca tectgggctg gggcaagaca gcagatggtyg 660

atttccetga caccateccag tgtgecataca tccacctggt gtceeccegtgag gagtgtgage 720
atgcctacce tggccagatc acccagaaca tgttgtgtge tggggatgag aagtacggga 780
aggattcectg ccagggtgat tctgggggte cgctggtatg tggagaccac ctcecgaggec 840
ttgtgtcatg gggtaacatc ccctgtggat caaaggagaa gccaggagtc tacaccaacyg 900
tctgecagata cacgaactgg atccaaaaaa ccattcagge caagtgaccce tgacatgtga 960
catctaccte ccgacctacc accccactgg ctggttccag aacgtctctce acctagacct 1020
tgcctecccet cctetectge ccagetectga ccctgatget taataaacge agcgacgtga 1080
gggtectgat teteccetggt tttaccecag ctecatcectt geateactgy ggaggacgty 1140
atgagtgagg acttgggtcc tcggtcttac ccccaccact aagagaatac aggaaaatcc 1200
cttetaggea tetectetee ccaaccectte cacacgtttyg atttettect geagaggece 1260
agccacgtgt ctggaatcece agetecgetyg cttactgteg gtgtecectt gggatgtace 1320
tttetteact gecagatttet cacctgtaag atgaagataa ggatgataca gtetecataa 1380
ggcagtggct gttggaaaga tttaaggttt cacacctatyg acatacatgg aatagcacct 1440
gggccaccat gcactcaata aagaatgaat tttattatga aaaaaaaaaa aaaaa 1495
<210> SEQ ID NO 17

<211> LENGTH: 40

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 17

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

Arg Ser Ser Trp Gly Ser Ile Thr Phe Gly Lys Gly Arg Val Pro Arg
20 25 30

Ser Arg Val Leu Leu Ser Gly Leu
35 40

<210> SEQ ID NO 18

<211> LENGTH: 1386

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

aggacgttce agaagcatct ggggacagaa ccagectctt ccagggagge ctgggagetyg 60
ggggtgtygty tctggeagte cctgeagece tgggetetge ggecectgeg teeteogett 120

ggctcetgeca ctgcatetga gtgtettete tectcacgge tcoccegeatt tcetaactett 180

tetgectect cgtctcaaag ctgttoctte ccccgactca agaatcccey gaggeccegga 240
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ggcctgcage aggagcggcece atgaagaagce tgatggtggt gctgagtcetg attgetgeag 300
gaatcttcag gtecttectgg ggaagcataa cctteggcaa agggagagtt cccaggageca 360

gagttctgtt gteccgggctg tgatccacce tgactatgat gcegecagec atgaccagga 420

catcatgetg ttgcgecetgg cacgeccage caaactctcet gaactcatec agccccttec 480
cctggagagg gactgctcag ccaacaccac cagctgecac atcctggget ggggcaagac 540
agcagatggt gatttcectg acaccatcca gtgtgcatac atccacctgg tgtccegtga 600

ggagtgtgag catgcctacc ctggccagat cacccagaac atgttgtgtg ctggggatga 660
gaagtacggyg aaggattcct gccagggtga ttcectgggggt ccgctggtat gtggagacca 720

ccteecgagge cttgtgtecat ggggtaacat cccctgtgga tcaaaggaga agccaggagt 780

ctacaccaac gtctgcagat acacgaactg gatccaaaaa accattcagg ccaagtgacc 840
ctgacatgtg acatctacct cccgacctac caccccactg getggttceca gaacgtetet 900
cacctagacc ttgcctecce tectetectg ceccagetetg accctgatge ttaataaacyg 960

cagcgacgtg agggtcctga ttctcectgg ttttacccca gctccatcct tgcatcactg 1020
gggaggacgt gatgagtgag gacttgggte cteggtetta cceccaccac taagagaata 1080
caggaaaatc ccttctaggc atctcctcte cccaaccctt ccacacgttt gatttcettcece 1140
tgcagaggee cagecacgtg tetggaatee cagetecget gettactgte ggtgteccect 1200
tgggatgtac ctttettcac tgcagattte tcacctgtaa gatgaagata aggatgatac 1260
agtcteocata aggcagtgge tgttggaaag atttaaggtt tcacacctat gacatacatg 1320
gaatagcace tgggcecacca tgcactcaat aaagaatgaa ttttattatyg azaaaaaaaa 1380
aaaaaa 1386
<210> SEQ ID NO 19

<211> LENGTH: 276

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

Met Arg Ala Pro His Leu His Leu Ser Ala Ala Ser Gly Ala Arg Ala
1 5 10 15

Leu Ala Lys Leu Leu Pro Leu Leu Met Ala Gln Leu Trp Ala 2la Glu
20 25 30

Ala Ala Leu Leu Pro Gln Asn Asp Thr Arg Leu Asp Pro Glu Ala Tyr
35 40 45

Gly Ser Pro Cys Ala Arg Gly Ser Gln Pro Trp Gln Val Ser Leu Phe
50 55 60

Asgn Gly Leu Ser Phe His Cys Ala Gly Val Leu Val Asp Gln Ser Trp
65 70 75 80

Val Leu Thr Ala Ala His Cys Gly Asn Lys Pro Leu Trp Ala Arg Val
85 90 95

Gly Asp Asp His Leu Leu Leu Leu Gln Gly Glu Gln Leu Arg Arg Thr
100 105 110

Thr Arg Ser Val Val His Pro Lys Tyr His Gln Gly Ser Gly Pro Ile
115 120 125

Leu Pro Arg Arg Thr Asp Glu His Asp Leu Met Leu Leu Lys Leu 2la
130 135 140

Arg Pro Val Val Leu Gly Pro Arg Val Arg Ala Leu Gln Leu Pro Tyr



US 2009/0075307 A1l Mar. 19, 2009
45

-continued

145 150 155 160

Arg Cys Ala Gln Pro Gly Asp Gln Cys Gln Val Ala Gly Trp Gly Thr
165 170 175

Thr Ala Ala Arg Arg Val Lys Tyr Asn Lys Gly Leu Thr Cys Ser Ser
180 185 190

Ile Thr Ile Leu Ser Pro Lys Glu Cys Glu Val Phe Tyr Pro Gly Val
195 200 205

Val Thr Asn Asn Met Ile Cys Ala Gly Leu Asp Arg Gly Gln Asp Pro
210 215 220

Cys Gln Ser Asp Ser Gly Gly Pro Leu Val Cys Asp Glu Thr Leu Gln
225 230 235 240

Gly Ile Leu Ser Trp Gly Val Tyr Pro Cys Gly Ser Ala Gln His Pro
245 250 255

Ala Val Tyr Thr Gln Ile Cys Lys Tyr Met Ser Trp Ile Asn Lys Val
260 265 270

Ile Arg Ser Asn
275

<210> SEQ ID NO 20

<211> LENGTH: 1580

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

catcetygeca ccectagect tgetggggace gtgaacecte teccegegeo tgggaagoct 60
tettggcace gggaccegga gaatccccae ggaagcocagt tecaaaaggy atgaaaaggy 120
ggegtttegy geactgggag aagoctgtat tecagggece cteccagage aggaatetygy 180
gacccaggay tgccagecte acccacgeag atectggeca tgagagetee geacctecac 240
ctetecgeey cctetggege cogggetoty gegaagetyge tgecgetget gatggeycaa 300
ctetgggeey cagaggegge getgetecee caaaacgaca cgegettgga coccgaagee 360
tatggctece cgtgegegey cggetagoag cectggeagy tetogetett caacggocte 420
tegttocact gegegggtgt cctggtggac cagagttggg tgetgacgge cgegeactge 480
ggaaacaage cactgtggge tegagtaggg gatgaccace tgetgettet tcagggagag 540
cagetcogee ggaccacteg ctetgttgte catcccaagt accaccaggyg ctecaggecee 600
atcectgccaa ggegaacgga tgagcacgat cteatgttge tgaagetgge caggeccgta 660
gtgetgggge ccegegteeg ggeoctgeag ctteectace getgtgetea geccggagac 720
cagtgccagyg ttgctggetyg gggeaccacyg gecgecegga gagtgaagta caacaaggge 780
ctgacctget ccageatcac tatcctgage cctaaagagt gtgaggtett ctaccetgge 840
gtggtcacca acaacatgat atgtgctgga ctggacceggg gocaggacee ttgecagagt 900
gactctggayg geccectggt ctgtgacgag accctcocaag geatectete gtggggtgtt 960
taccectgtyg getetgecca gecatccaget gtctacacce agatcetgcaa atacatgtece 1020
tggatcaata aagtcatacg ctccaactga tccagatgcet acgctccage tgatccagat 1080
gttatgctece tgctgatcca gatgcccaga ggctccateyg tccatecetet tcecteeccag 1140
tcggetgaac tcteeccettyg tcectgeactgt tcaaacctcet gecgecctece acacctcetaa 1200

acatctececcee tcectcacctcea ttecececccace tatcecccatt ctetgeetgt actgaagetyg 1260
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aaatgcagga agtggtggca aaggtttatt ccagagaagc caggaagccg gtcatcaccc 1320
agcctctgag agcagttact ggggtcaccc aacctgactt cctctgecac tccctgetgt 1380
gtgactttgg gcaagccaag tgccctctet gaacctcagt ttectcatect gcaaaatggg 1440
aacaatgacg tgcctacctc ttagacatgt tgtgaggaga ctatgatata acatgtgtat 1500
gtaaatcttc atggtgattg tcatgtaagg cttaacacag tgggtggtga gttctgacta 1560
aaggttacct gttgtcgtga 1580
<210> SEQ ID NO 21

<211> LENGTH: 276

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 21

Met Arg Ala Pro His Leu His Leu Ser Ala Ala Ser Gly Ala Arg Ala
1 5 10 15

Leu Ala Lys Leu Leu Pro Leu Leu Met Ala Gln Leu Trp Ala 2la Glu
20 25 30

Ala Ala Leu Leu Pro Gln Asnh Asp Thr Arg Leu Asp Pro Glu Ala Tyr
35 40 45

Gly Ser Pro Cys Ala Arg Gly Ser Gln Pro Trp Gln Val Ser Leu Phe
50 55 60

Asn Gly Leu Ser Phe His Cys Ala Gly Val Leu Val Asp Gln Ser Trp
65 70 75 80

Val Leu Thr Ala Ala His Cys Gly Asn Lys Pro Leu Trp Ala Arg Val
85 90 85

Gly Asp Asp His Leu Leu Leu Leu Gln Gly Glu Gln Leu Arg Arg Thr
100 105 110

Thr Arg Ser Val Val His Pro Lys Tyr His Gln Gly Ser Gly Pro Ile
115 120 125

Leu Pro Arg Arg Thr Asp Glu His Asp Leu Met Leu Leu Lys Leu Ala
130 135 140

Arg Pro Val Val Leu Gly Pro Arg Val Arg Ala Leu Gln Leu Pro Tyr
145 150 155 160

Arg Cys Ala Gln Pro Gly Asp Gln Cys Gln Val Ala Gly Trp Gly Thr
165 170 175

Thr Ala Ala Arg Arg Val Lys Tyr Asn Lys Gly Leu Thr Cys Ser Ser
180 185 190

Ile Thr Ile Leu Ser Pro Lys Glu Cys Glu Val Phe Tyr Pro Gly Val
195 200 205

Val Thr Asn Asn Met Ile Cys Ala Gly Leu Asp Arg Gly Gln Asp Pro
210 215 220

Cys Gln Ser Asp Ser Gly Gly Pro Leu Val Cys Asp Glu Thr Leu Gln
225 230 235 240

Gly Ile Leu Ser Trp Gly Val Tyr Pro Cys Gly Ser Ala Gln His Pro
245 250 255

Ala Val Tyr Thr Gln Ile Cys Lys Tyr Met Ser Trp Ile Asn Lys Val
260 265 270

Ile Arg Ser Asn
275

<210> SEQ ID NO 22
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<211> LENGTH: 1443
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 22
accagcggca gaccacaggce agggcagagg cacgtctggg tccectecet ccttectatce 60
ggcgactcee aggatcctgg ccatgagage tccgcaccte caccteteeg ccgectetgg 120

cgccegggcet ctggegaage tgctgecget getgatggeg caactcetggg ccgcagaggce 180
ggcgcetgete ccccaaaacg acacgegcett ggacceccgaa gcectatgget ccccegtgege 240
gcgeggceteyg cagecectgge aggtceteget cttcaacgge ctetegttece actgegeggg 300
tgtcetggtyg gaccagagtt gggtgctgac ggccgcgcac tgcggaaaca agccactgtyg 360
ggctcgagta ggggatgacc acctgctget tcecttcaggga gagcagetcce gceccggaccac 420
tegetetgtt gtecatecca agtaccacca gggctcagge cccatcetge caaggcgaac 480
ggatgagcac gatctcatgt tgctgaaget ggccaggcee gtagtgetgg ggecccgegt 540
cecgggceectg cagettecct accgetgtge tcagececgga gaccagtgec aggttgetgg 600
ctggggcace acggecgeee ggagagtgaa gtacaacaag ggectgacet getecageat 660
cactatcectg agcectaaag agtgtgaggt cttctacccet ggcgtggtca ccaacaacat 720
gatatgtget ggactggace ggggecagga cecttgecag agtgactetyg gaggeecect 780
ggtetgtgac gagaccctee aaggeatcet ctegtggggt gtttacccet gtggetetge 840
ccageateca getgtetaca cccagatetg caaatacatyg teetggatca ataaagtceat 900
acgcetecaac tgatccagat getacgetece agetgatcca gatgttatge tectgetgat 960
ccagatgece agaggetceca tegtecatee tettectece cagteggetyg aactetecce 1020
ttgtetgeac tgttcecaaace tcetgecgece tecacaccte taaacatete cecteteace 1080
tecatteoceee acctatecee attetetgee tgtactgaag ctgaaatgca ggaagtggty 1140
gcaaaggttt attccagaga agccaggaag ccggtcatca cccagectet gagageagtt 1200
actggggtea cccaacctga cttectetge cacteectge tgtgtgactt tgggcaagee 1260
aagtgccecte tetgaaccte agtttectcea tetgcaaaat gggaacaatg acgtgectac 1320
ctcttagaca tgttgtgagg agactatgat ataacatgtg tatgtaaatc ttcatggtga 1380
ttgtcatgta aggcttaaca cagtgggtgg tgagttctga ctaaaggtta cctgttgteg 1440
tga 1443
<210> SEQ ID NO 23

<211> LENGTH: 180

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

Met Leu Cys Leu Leu Leu Thr Leu Gly Val Ala Leu Val Cys Gly Val
1 5 10 15

Pro Ala Met Asp Ile Pro Gln Thr Lys Gln Asp Leu Glu Leu Pro Lys
20 25 30

Leu Ala Gly Thr Trp His Ser Met Ala Met Ala Thr Asn Asn Ile Ser
35 40 45

Leu Met Ala Thr Leu Lys Ala Pro Leu Arg Val His Ile Thr Ser Leu
50 55 60
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Leu Pro Thr Pro Glu Asp Asn Leu Glu Ile Val Leu His Arg Trp Glu
65 70 75 80

Asn Asn Ser Cys Val Glu Lys Lys Val Leu Gly Glu Lys Thr Glu Asn
85 90 85

Pro Lys Lys Phe Lys Ile Asn Tyr Thr Val Ala Asn Glu Ala Thr Leu
100 105 110

Leu Asp Thr Asp Tyr Asp Asn Phe Leu Phe Leu Cys Leu Gln 2Asp Thr
115 120 125

Thr Thr Pro Ile Gln Ser Met Met Cys Gln Tyr Leu Ala Arg Val Leu
130 135 140

Val Glu Asp Asp Glu Ile Met Gln Gly Phe Ile Arg Ala Phe Arg Pro
145 150 155 160

Leu Pro Arg His Leu Trp Tyr Leu Leu Asp Leu Lys Gln Met Glu Glu
165 170 175

Pro Cys Arg Phe
180

<210> SEQ ID NO 24

<211> LENGTH: 857

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 24

catcectetyg getcocagage teagagecace ccacagecge agecatgetyg tgectectge 60

teaccetgygg cgtggeecty gtetgtyggtyg teceggecat ggacatecee cagaccaage 120

aggacctgga gotcecaaag ttggeaggga cctggeacte catggecaty gegaccaaca 180
acatcteect catggegaca ctgaaggece ctetgagggt ccacateace teactgttge 240
ccaccocega ggacaaccty gagategtte tgcacagaty ggagaacaac agetgtgttyg 300
agaagaagygt ccttggagag aagactgaga atccaaagaa gttcaagate aactatacgg 360
tggcgaacga ggecacgetg ctegatactg actacgacaa tttectgttt ctetgectac 420
aggacaccac cacceceate cagageatga tgtgecagta cetggecaga gtectggtyg 480

aggacgatga gatcatgcag ggattcatca gggetttcag gecectgece aggcacctat 540

ggtacttget ggacttgaaa cagatggaag agcegtgeeg tttetaggtg ageteetgece 600

tggtectgee toectggetea ceteegecte caggaagace agactceccac ccttecacac 660
cteccagagea gtgggactte ctectgeccet ttcaaagaat aaccacaget cagaagacga 720
tgacgtggte atctgtgteg ccatecectt cetgetgeac acctgcacca cggecatggyg 780

gaggetgete cctgggggea gagtetetgg cagaggttat taataaacce ttggageatg 840
aaaaaaaaaa aaaaaaa 857
<210> SEQ ID NO 25

<211> LENGTH: 180

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 25

Met Leu Cys Leu Leu Leu Thr Leu Gly Val Ala Leu Val Cys Gly Val
1 5 10 15

Pro Ala Met Asp Ile Pro Gln Thr Lys Gln Asp Leu Glu Leu Pro Lys
20 25 30
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Leu Ala Gly Thr Trp His Ser Met Ala Met Ala Thr Asn Asn Ile Ser
35 40 45

Leu Met Ala Thr Leu Lys Ala Pro Leu Arg Val His Ile Thr Ser Leu
50 55 60

Leu Pro Thr Pro Glu Asp Asn Leu Glu Ile Val Leu His Arg Trp Glu
65 70 75 80

Asn Asn Ser Cys Val Glu Lys Lys Val Leu Gly Glu Lys Thr Glu Asn
85 90 85

Pro Lys Lys Phe Lys Ile Asn Tyr Thr Val Ala Asn Glu Ala Thr Leu
100 105 110

Leu Asp Thr Asp Tyr Asp Asn Phe Leu Phe Leu Cys Leu Gln 2Asp Thr
115 120 125

Thr Thr Pro Ile Gln Ser Met Met Cys Gln Tyr Leu Ala Arg Val Leu
130 135 140

Val Glu Asp Asp Glu Ile Met Gln Gly Phe Ile Arg Ala Phe Arg Pro
145 150 155 160

Leu Pro Arg His Leu Trp Tyr Leu Leu Asp Leu Lys Gln Met Glu Glu
165 170 175

Pro Cys Arg Phe
180

<210> SEQ ID NO 26

<211> LENGTH: 828

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 26

catcectetyg getcocagage teagagecace ccacagecge agecatgetyg tgectectge 60

teaccetgygg cgtggeecty gtetgtyggtyg teceggecat ggacatecee cagaccaage 120

aggacctgga gotcecaaag ttggeaggga cctggeacte catggecaty gegaccaaca 180
acatcteect catggegaca ctgaaggece ctetgagggt ccacatcace tcactgttge 240
ccaccocega ggacaaccty gagategtte tgcacagaty ggagaacaac agetgtgttyg 300
agaagaaggt ccttggagag aagactgaga atccaaagaa gttcaagatc aactatacgg 360
tggcgaacga ggecacgetg ctegatactg actacgacaa tttectgttt ctetgectac 420
aggacaccac cacceccate cagageatga tgtgecagta cetggecaga gtectggtgg 480

aggacgatga gatcatgecag ggattcatca gggetttecag geccetgece aggcacctat 540
ggtacttget ggacttgaaa cagatggaag agecegtgeeg tttetagete accteegect 600
ccaggaagac cagactccca ccctteocaca cctecagage agtgggactt ccteetgece 660
tttcaaagaa taaccacage tcagaagacg atgacgtggt catctgtgte gecatecect 720
tectgetgea cacctgeace acggecatgg ggaggetget cectggggge agagtetetyg 780
gcagaggtta ttaataaacc cttggagcat gaaaaaaaaa aaaaaaaa 828
<210> SEQ ID NO 27

<211> LENGTH: 402

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 27

Met Gln Met Ser Pro Ala Leu Thr Cys Leu Val Leu Gly Leu Ala Leu
1 5 10 15
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Val Phe Gly Glu Gly Ser Ala Val His His Pro Pro Ser Tyr Val Ala
20 25 30

His Leu Ala Ser Asp Phe Gly Val Arg Val Phe Gln Gln Val Ala Cln
35 40 45

Ala Ser Lys Asp Arg Asn Val Val Phe Ser Pro Tyr Gly Val Ala Ser
50 55 60

Val Leu Ala Met Leu Gln Leu Thr Thr Gly Gly Glu Thr Gln Gln Gln
65 70 75 80

Ile Gln Ala Ala Met Gly Phe Lys Ile Asp Asp Lys Gly Met Ala Pro
85 90 85

Ala Leu Arg His Leu Tyr Lys Glu Leu Met Gly Pro Trp Asn Lys Asp
100 105 110

Glu Ile Ser Thr Thr Asp Ala Ile Phe Val Gln Arg Asp Leu Lys Leu
115 120 125

Val Gln Gly Phe Met Pro His Phe Phe Arg Leu Phe Arg Ser Thr Val
130 135 140

Lys Gln Val Asp Phe Ser Glu Val Glu Arg Ala Arg Phe Ile Ile 2Asn
145 150 155 160

Asp Trp Val Lys Thr His Thr Lys Gly Met Ile Ser Asn Leu Leu Gly
165 170 175

Lys Gly Ala Val Asp Gln Leu Thr Arg Leu Val Leu Val Asn 2la Leu
180 185 190

Tyr Phe Asn Gly Gln Trp Lys Thr Pro Phe Pro Asp Ser Ser Thr His
195 200 205

Arg Arg Leu Phe His Lys Ser Asp Gly Ser Thr Val Ser Val Pro Met
210 215 220

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

Gly His Tyr Tyr Asp Ile Leu Glu Leu Pro Tyr Hig Gly Asp Thr Leu
245 250 255

Ser Met Phe Ile Ala Ala Pro Tyr Glu Lys Glu Val Pro Leu Ser Ala
260 265 270

Leu Thr Asn Ile Leu Ser Ala Gln Leu Ile Ser His Trp Lys Gly Asn
275 280 285

Met Thr Arg Leu Pro Arg Leu Leu Val Leu Pro Lys Phe Ser Leu Glu
290 295 300

Thr Glu Val Asp Leu Arg Lys Pro Leu Glu Asn Leu Gly Met Thr Asp
305 310 315 320

Met Phe Arg Gln Phe Gln Ala Asp Phe Thr Ser Leu Ser Asp Gln Glu
325 330 335

Pro Leu Hig Val Ala Gln Ala Leu Gln Lys Val Lys Ile Glu Val 2sn
340 345 350

Glu Ser Gly Thr Val Ala Ser Ser Ser Thr Ala Val Ile Val Ser Ala
355 360 365

Arg Met Ala Pro Glu Glu Ile Ile Met Asp Arg Pro Phe Leu Phe Val
370 375 380

Val Arg Hisg Asn Pro Thr Gly Thr Val Leu Phe Met Gly Gln Val Met
385 390 395 400

Glu Pro
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<210> SEQ ID NO 28

<211> LENGTH: 2876

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 28

gaattcctge agetcagcag ccgecgecag agcaggacga accgccaatc gcaaggcacce
tctgagaact tcaggatgca gatgtctcca gecctcacct gectagteet gggectggec
cttgtctttg gtgaagggtc tgctgtgcac catccceccat cctacgtgge ccacctggec
tcagacttcg gggtgagggt gtttcagcag gtggcgcagg cctecaagga ccgcaacgtyg
gttttctecac cctatggggt ggecteggtg ttggccatge tcecagetgac aacaggagga
gaaacccage agcagattca agcagctatg ggattcaaga ttgatgacaa gggcatggec
ceccgecctee ggcatetgta caaggagete atggggecat ggaacaagga tgagatcagce
accacagacg cgatcttegt ccagegggat ctgaagetgg tccagggcett catgecccac
ttcttecagge tgttecggag cacggtcaag caagtggact tttcagaggt ggagagagcec
agattcatca tcaatgactg ggtgaagaca cacacaaaag gtatgatcag caacttgcett
gggaaaggayg ccgtggacca gctgacacgg ctggtgetgg tgaatgecect ctacttcaac
ggccagtgga agacteectt ccecgactee agcacccace geegectett ccacaaatca
gacggcagca ctgtctetgt gceccatgatg getcagacca acaagttcaa ctatactgag
ttecaccacge ccgatggeca ttactacgac atectggaac tgecctacca cggggacace
cteageatgt tcattgetge cccttatgaa aaagaggtge ctetetetge ccteaccaac
attctgagtyg cccageteat cagecactgg aaaggcaaca tgaccagget geccegecte
ctggttetge ccaagttete cctggagact gaagtegace tcaggaagece cctagagaac
ctgggaatga ccgacatgtt cagacagttt caggctgact tcacgagtet ttcagaccaa
gageetetee acgtegegea ggegetgcag aaagtgaaga tcgaggtgaa cgagagtgge
acggtggect cctecatecac agetgtcata gtetcageee gcatggecee cgaggagate
atcatggaca gaccctteet ctttgtggte cggcacaace ccacaggaac agtcectttte
atgggccaag tgatggaacc ctgaccetgg ggaaagacge cttcatetgg gacaaaactg
gagatgcate gggaaagaag aaactccgaa gaaaagaatt ttagtgttaa tgactettte
tgaaggaaga gaagacattt gccttttgtt aaaagatggt aaaccagatc tgtctccaag
accttggect ctecttggag gacctttagg tcaaactcee tagtetecac ctgagacceet
gggagagaag tttgaagcac aactcectta aggtetccaa accagacggt gacgecetgeg
ggaccatetg gggcacctge ttecaccegt ctetetgece actcgggtet gecagacctyg
tteccactga ggeectttge aggatggaac tacggggett acaggagcett ttgtgtgect
ggtagaaact atttetgtte cagtcacatt gecatcacte ttgtactgec tgecaccgeg
gaggaggetyg gtgacaggec aaaggecagt ggaagaaaca ccctttecatce tcagagteca
ctgtggcact ggccacceet ccccagtaca ggggtgcetge aggtggceaga gtgaatgtece
cececatcatgt ggeccaacte tcetggectg gecatcteee tceccagaaa cagtgtgeat
gggttatttt ggagtgtagg tgacttgttt actcattgaa gcagatttcet gettectttt
atttttatag gaatagagga agaaatgtca gatgegtgec cagetcttea cceccccaate

tettggtggy gaggggtgta cctaaatatt tatcatatce ttgeecttga gtgcttgtta

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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gagagaaaga gaactactaa ggaaaataat attatttaaa ctcgctccta gtgtttcttt 2160
gtggtctgtyg tcaccgtatc tcaggaagtc cagccacttg actggcacac acccctcegg 2220
acatccagceg tgacggagcec cacactgcca cecttgtggee gectgagacce ctegegeccce 2280
ccgegeccee cgegecccte ttttteccet tgatggaaat tgaccataca atttcatcct 2340
ccttecagggyg atcaaaagga cggagtgggg ggacagagac tcagatgagg acagagtggt 2400
ttccaatgtg ttcaatagat ttaggagcag aaatgcaagg ggctgcatga cctaccagga 2460
cagaactttc cccaattaca gggtgactca cagccgcatt ggtgactcac ttcaatgtgt 2520
catttcegge tgetgtgtgt gagcagtgga cacgtgaggg gggggtgggt gagagagaca 2580
ggcagctcgg attcaactac cttagataat atttctgaaa acctaccagc cagagggtag 2640
ggcacaaaga tggatgtaat gcactttggg aggccaaggc gggaggattg cttgagccca 2700
ggagttcaag accagcctgg gcaacatacc aagacccceg tctctttaaa aatatatata 2760
ttttaaatat acttaaatat atatttctaa tatctttaaa tatatatata tattttaaag 2820
accaatttat gggagaattg cacacagatg tgaaatgaat gtaatctaat agaagc 2876
<210> SEQ ID NO 29

<211> LENGTH: 273

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

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

Val Leu Thr Val Val Thr Gly Ser Gly His Ala Ser Ser Thr Pro Gly
20 25 30

Gly Glu Lys Glu Thr Ser Ala Thr Gln Arg Ser Ser Val Pro Ser Ser
35 40 45

Thr Glu Lys Asn Ala Leu Ser Thr Gly Val Ser Phe Phe Phe Leu Ser
50 55 60

Phe His Ile Ser Asn Leu Gln Phe Asn Ser Ser Leu Glu Asp Pro Ser
65 70 75 80

Thr Asp Tyr Tyr Gln Glu Leu Gln Arg Asp Ile Ser Glu Met Phe Leu
85 90 85

Gln Ile Tyr Lys Gln Gly Gly Phe Leu Gly Leu Ser Asn Ile Lys Phe
100 105 110

Arg Pro Gly Ser Val Val Val Gln Leu Thr Leu Ala Phe Arg Glu Gly
115 120 125

Thr Ile Asn Val His Asp Val Glu Thr Gln Phe Asn Gln Tyr Lys Thr
130 135 140

Glu Ala Ala Ser Arg Tyr Asn Leu Thr Ile Ser Asp Val Ser Val Ser
145 150 155 160

Agp Val Pro Phe Pro Phe Ser Ala Gln Ser Gly Ala Gly Val Pro Gly
165 170 175

Trp Gly Ile Ala Leu Leu Val Leu Val Cys Val Leu Val Ala Leu 2la
180 185 190

Ile Val Tyr Leu Ile Ala Leu Ala Val Cys Gln Cys Arg Arg Lys Asn
195 200 205

Tyr Gly Gln Leu Asp Ile Phe Pro Ala Arg Asp Thr Tyr His Pro Met
210 215 220
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Ser Glu Tyr Pro Thr Tyr His Thr His Gly Arg Tyr Val Pro Pro Ser
225 230 235 240

Ser Thr Asp Arg Ser Pro Tyr Glu Lys Val Ser Ala Gly 2Asn Gly Gly
245 250 255

Ser Ser Leu Ser Tyr Thr Asn Pro Ala Val Ala Ala Thr Ser 2la 2Asn
260 265 270

Leu

<210> SEQ ID NO 30

<211> LENGTH: 1209

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 30

acctectecaag cagccagege ctgcctgaat ctgttcetgee ccctecccac ccatttecacce 60
accaccatga caccgggcac ccagtctect ttcettectge tgctgctect cacagtgett 120
acagttgtta cgggttetgg tcatgcaage tctaccccag gtggagaaaa ggagacttcyg 180
getacccaga gaagttecagt geccagetet actgagaaga atgetttgte tactggggte 240
tetttetttt tcectgtcettt tcacatttca aacctccagt ttaattcctc tctggaagat 300
cecageaceyg actactacca agagetgeag agagacattt ctgaaatgtt tttgeagatt 360
tataaacaag ggggttttet gggectetece aatattaagt tcaggcecagyg atetgtggty 420
gtacaattga ctetggectt ccgagaaggt accatcaatyg tccacgacgt ggagacacag 480
ttcaatcagt ataaaacgga agcagectet cgatataace tgacgatcte agacgtcage 540
gtgagtgatyg tgecatttee tttetetgee cagtetgggy ctggggtgec aggetgggge 600
ategegetge tggtgetggt ctgtgttetg gttgegetgy ccattgteta tetcattgee 660
ttggetgtet gteagtgeey ccgaaagaac tacgggcage tggacatcett tecagecegy 720
gatacctace atcctatgag cgagtaccee acctaccaca cccatgggeg ctatgtgece 780
cetageagta ccgategtag ccectatgag aaggtttetyg caggtaatgg tggeagcage 840
ctetettaca caaacccage agtggcagec acttetgeca acttgtaggg gcacgtegee 900
cgetgagetyg agtggeccage cagtgecatt ccactccact caggttette agggecagag 960
ccectgeace ctgtttggge tggtgagetg ggagttcagg tgggetgete acagectect 1020
tcagaggece caccaattte tceggacactt ctcagtgtgt ggaagetcat gtgggecect 1080
gagggctcat gectgggaag tgttgtggtyg ggggctceeca ggaggactgyg cccagagagce 1140
cctgagatag cggggatccet gaactggact gaataaaacg tggtcetceccca ctgcegecaaa 1200
aaaaaaaaa 1209
<210> SEQ ID NO 31

<211> LENGTH: 264

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31

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

Val Leu Thr Ala Thr Thr Ala Pro Lys Pro Ala Thr Val Val Thr Gly
20 25 30
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Ser Gly His Ala Ser Ser Thr Pro Gly Gly Glu Lys Glu Thr Ser Ala
35 40 45

Thr Gln Arg Ser Ser Val Pro Ser Ser Thr Glu Lys Asn Ala Phe 2Asn
50 55 60

Ser Ser Leu Glu Asp Pro Ser Thr Asp Tyr Tyr Gln Glu Leu Gln Arg
65 70 75 80

Asp Ile Ser Glu Met Phe Leu Gln Ile Tyr Lys Gln Gly Gly Phe Leu
85 90 85

Gly Leu Ser Asn Ile Lys Phe Arg Pro Gly Ser Val Val Val Gln Leu
100 105 110

Thr Leu Ala Phe Arg Glu Gly Thr Ile Asn Val His Asp Val Glu Thr
115 120 125

Gln Phe Asn Gln Tyr Lys Thr Glu Ala Ala Ser Arg Tyr Asn Leu Thr
130 135 140

Ile Ser Asp Val Ser Val Ser Asp Val Pro Phe Pro Phe Ser Ala Gln
145 150 155 160

Ser Gly Ala Gly Val Pro Gly Trp Gly Ile Ala Leu Leu Val Leu Val
165 170 175

Cys Val Leu Val Ala Leu Ala Ile Val Tyr Leu Ile Ala Leu 2Ala Val
180 185 190

Cys Gln Cys Arg Arg Lys Asn Tyr Gly Gln Leu Asp Ile Phe Pro Ala
195 200 205

Arg Asp Thr Tyr His Pro Met Ser Glu Tyr Pro Thr Tyr Hig Thr His
210 215 220

Gly Arg Tyr Val Pro Pro Ser Ser Thr Asp Arg Ser Pro Tyr Glu Lys
225 230 235 240

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

Val Ala Ala Thr Ser Ala Asn Leu
260

<210> SEQ ID NO 32

<211> LENGTH: 1182

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32

accteteaag cagccagege ctgectgaat ctgttetgec cectecccac ccatttecace 60
accaccatga caccgggeac ccagtcetect ttetteetge tgetgetect cacagtgett 120
acagctacca cagcecctaa acccgeaaca gttgttacgg gttetggtea tgcaagetet 180
accceaggtyg gagaaaagga gacttegget acccagagaa gtteagtgece cagetctact 240
gagaagaatg cttttaattc ctctctggaa gatcecagea cegactacta ccaagagetg 300

cagagagaca tttctgaaat gtttttgcag atttataaac aagggggttt tetgggecte 360
teccaatatta agttcaggec aggatcetgtyg gtggtacaat tgactetgge ctteegagaa 420
ggtaccateca atgtcecacga cgtggagaca cagttcaate agtataaaac ggaagcagec 480
tectegatata acctgacgat ctecagacgte agegtgagtyg atgtgeeatt tectttetet 540
gceccagtety gggetggggt gecaggetgg ggeatcegege tgetggtget ggtetgtgtt 600
ctggttgege tggecattgt ctatetecatt gecttggetyg tetgtecagty cegeegaaay 660

aactacggge agetggacat ctttccagec cgggatacct accatcctat gagegagtac 720
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cccacctace acacccatgg gecgctatgtg cccectagea gtaccgateg tagceccectat 780
gagaaggttt ctgcaggtaa tggtggcagc agcctctcett acacaaaccc agcagtggeca 840
gccacttetyg ccaacttgta ggggcacgte gceccgetgag ctgagtggece agecagtgece 900
attccactce actcaggttce ttcagggcca gagcccctge accctgtttg ggctggtgag 960
ctgggagttc aggtgggctg ctcacagcct ccttcagagg ccccaccaat ttctcggaca 1020
cttctcagtg tgtggaaget catgtgggcc cctgaggget catgectggg aagtgttgtg 1080
gtgggggete ccaggaggac tggcccagag agecctgaga tageggggat cctgaactgg 1140
actgaataaa acgtggtctc ccactgcgcc aaaaaaaaaa aa 1182
<210> SEQ ID NO 33

<211> LENGTH: 255

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

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

Val Leu Thr Val Val Thr Gly Ser Gly His Ala Ser Ser Thr Pro Gly
20 25 30

Gly Glu Lys Glu Thr Ser Ala Thr Gln Arg Ser Ser Val Pro Ser Ser
35 40 45

Thr Glu Lys Asn Ala Phe Asn Ser Ser Leu Glu Asp Pro Ser Thr Asp
50 55 60

Tyr Tyr Gln Glu Leu Gln Arg Asp Ile Ser Glu Met Phe Leu Gln Ile
65 70 75 80

Tyr Lys Gln Gly Gly Phe Leu Gly Leu Ser Asn Ile Lys Phe Arg Pro
85 90 85

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

Asn Val His Asp Val Glu Thr Gln Phe Asn Gln Tyr Lys Thr Glu Ala
115 120 125

Ala Ser Arg Tyr Asn Leu Thr Ile Ser Asp Val Ser Val Ser Asp Val
130 135 140

Pro Phe Pro Phe Ser Ala Gln Ser Gly Ala Gly Val Pro Gly Trp Gly
145 150 155 160

Ile Ala Leu Leu Val Leu Val Cys Val Leu Val Ala Leu Ala Ile Val
165 170 175

Tyr Leu Ile Ala Leu Ala Val Cys Gln Cys Arg Arg Lys Asn Tyr Gly
180 185 190

Gln Leu Asp Ile Phe Pro Ala Arg Asp Thr Tyr His Pro Met Ser Glu
195 200 205

Tyr Pro Thr Tyr His Thr His Gly Arg Tyr Val Pro Pro Ser Ser Thr
210 215 220

Asp Arg Ser Pro Tyr Glu Lys Val Ser Ala Gly Asn Gly Gly Ser Ser
225 230 235 240

Leu Ser Tyr Thr Asn Pro Ala Val Ala Ala Thr Ser Ala Asn Leu
245 250 255

<210> SEQ ID NO 34
<211> LENGTH: 1155
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 34
acctectecaag cagccagege ctgcctgaat ctgttcetgee ccctecccac ccatttecacce 60
accaccatga caccgggcac ccagtctect ttcettectge tgctgctect cacagtgett 120

acagttgtta cgggttectgg tcatgcaage tctaccccag gtggagaaaa ggagacttcyg 180

gctacccaga gaagttcagt gcccagetet actgagaaga atgcttttaa ttectcetetg 240
gaagatccca gcaccgacta ctaccaagag ctgcagagag acatttctga aatgtttttg 300
cagatttata aacaaggggg ttttectggge ctctccaata ttaagttcag gccaggatct 360

gtggtggtac aattgactct ggcecttecga gaaggtacca tcaatgtcca cgacgtggag 420
acacagttca atcagtataa aacggaagca gcctctegat ataacctgac gatctcagac 480
gtcagcgtga gtgatgtgec atttecttte tetgeeccagt ctggggetgg ggtgcecagge 540
tggggcatcg cgctgetggt gectggtetgt gttetggttg cgctggecat tgtcetatcte 600
attgeccttgg ctgtectgtca gtgecgecga aagaactacg ggcagctgga catctttceca 660
gcececgggata cctaccatee tatgagegag taccccacct accacaccca tgggegetat 720
gtgcecceeta geagtacega tegtagecee tatgagaagyg tttetgeagyg taatggtgge 780
agcagcctcet cttacacaaa cccagcagtyg gcagecactt ctgeccaactt gtaggggcac 840
gtegeceget gagetgagtyg gecagecagt gecattecac tcecactecagyg ttetteagyy 900
cecagageeee tgeaccetgt ttgggetggt gagetgggag tteaggtggyg ctgctcacag 960
cetectteag aggecccace aatttetegg acacttetea gtgtgtggaa geteatgtygg 1020
gecectgagy getcatgect gggaagtgtt gtggtggggy cteccaggayg gactggecca 1080
gagagceetyg agatageggg gatcctgaac tggactgaat aaaacgtggt ctececactge 1140
gccaaaaaaa aaaaa 1155
<210> SEQ ID NO 35

<211> LENGTH: 96

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 35

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

Val Leu Thr Val Val Thr Gly Ser Gly His Ala Ser Ser Thr Pro Gly
20 25 30

Gly Glu Lys Glu Thr Ser Ala Thr Gln Arg Ser Ser Val Pro Ser Ser
35 40 45

Thr Glu Lys Asn Ala Ile Pro Ala Pro Thr Thr Thr Lys Ser Cys Arg
50 55 60

Glu Thr Phe Leu Lys Cys Phe Cys Arg Phe Ile Asn Lys Gly Val Phe
65 70 75 80

Trp Ala Ser Pro Ile Leu Ser Ser Gly Gln Asp Leu Trp Trp Tyr Asn
85 90 95

<210> SEQ ID NO 36

<211> LENGTH: 1136

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 36
acctectecaag cagccagege ctgcctgaat ctgttcetgee ccctecccac ccatttecacce 60
accaccatga caccgggcac ccagtctect ttcettectge tgctgctect cacagtgett 120

acagttgtta cgggttectgg tcatgcaage tctaccccag gtggagaaaa ggagacttcyg 180
gctacccaga gaagttcagt gcccagetet actgagaaga atgctatccce agcaccgact 240
actaccaaga gctgcagaga gacatttctg aaatgttttt gcagatttat aaacaagggg 300
gttttctggyg cctctcecaat attaagttca ggccaggate tgtggtggta caattgactce 360
tggcettecg agaaggtacce atcaatgtce acgacgtgga gacacagttc aatcagtata 420
aaacggaagc agcctctega tataacctga cgatctcaga cgtcagegtg agtgatgtgce 480
catttcettt ctetgececag tetggggetg gggtgccagg ctggggecatce gegetgetgyg 540

tgctggtetg tgttetggtt gecgectggcca ttgtctatcet cattgecttg getgtetgte 600

agtgccgecg aaagaactac gggcagetgg acatctttee agceecgggat acctaccatce 660
ctatgagecga gtaccccacc taccacacce atgggcgcta tgtgecccct agcagtaccyg 720
atcgtagece ctatgagaag gtttectgcag gtaatggtgg cagcagectce tcttacacaa 780

acccageagt ggeagecact tcetgecaact tgtaggggea cgtegeccge tgagetgagt 840
ggccagcecayg tgccattcca ctcecactcag gttecttcagyg gceccagagecc ctgcacccetg 900
tttgggetygy tgagetggga gtteaggtygg getgetcaca gectecttea gaggecccac 960
caattteteg gacacttete agtgtgtgga agetcatgtyg ggecectgag ggeteatgee 1020
tgggaagtgt tgtggtgggg gcteccagga ggactggecee agagagecct gagatagegy 1080
ggatcctgaa ctyggactgaa taaaacgtgyg tceteccacty cgecaaaaaa aaaaaa 1136
<210> SEQ ID NO 37

<211> LENGTH: 418

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 37

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

Cys Leu Val Pro Val Ser Leu Ala Glu Asp Pro Gln Gly Asp 2la 2Ala
20 25 30

Gln Lys Thr Asp Thr Ser His His Asp Gln Asp His Pro Thr Phe Asn
35 40 45

Lys Ile Thr Pro Asn Leu Ala Glu Phe Ala Phe Ser Leu Tyr Arg Gln
50 55 60

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

Ile Ala Thr Ala Phe Ala Met Leu Ser Leu Gly Thr Lys Ala Asp Thr
85 90 95

His Asp Glu Ile Leu Glu Gly Leu Asn Phe Asn Leu Thr Glu Ile Pro
100 105 110

Glu Ala Gln Ile Hisg Glu Gly Phe Gln Glu Leu Leu Arg Thr Leu Asn
115 120 125

Gln Pro Asp Ser Gln Leu Gln Leu Thr Thr Gly Asn Gly Leu Phe Leu
130 135 140
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Ser Glu Gly Leu Lys Leu Val Asp Lys Phe Leu Glu Asp Val Lys Lys
145 150 155 160

Leu Tyr His Ser Glu Ala Phe Thr Val Asn Phe Gly Asp Thr Glu Glu
165 170 175

Ala Lys Lys Gln Ile Asn Asp Tyr Val Glu Lys Gly Thr Gln Gly Lys
180 185 190

Ile Val Asp Leu Val Lys Glu Leu Asp Arg Asp Thr Val Phe Ala Leu
195 200 205

Val Asn Tyr Ile Phe Phe Lys Gly Lys Trp Glu Arg Pro Phe Glu Val
210 215 220

Lys Asp Thr Glu Glu Glu Asp Phe His Val Asp Gln Val Thr Thr Val
225 230 235 240

Lys Val Pro Met Met Lys Arg Leu Gly Met Phe Asn Ile Gln His Cys
245 250 255

Lys Lys Leu Ser Ser Trp Val Leu Leu Met Lys Tyr Leu Gly 2Zsn 2Ala
260 265 270

Thr Ala Ile Phe Phe Leu Pro Asp Glu Gly Lys Leu Gln His Leu Glu
275 280 285

Asn Glu Leu Thr His Asp Ile Ile Thr Lys Phe Leu Glu Asn Glu Asp
290 295 300

Arg Arg Ser Ala Ser Leu His Leu Pro Lys Leu Ser Ile Thr Gly Thr
305 310 315 320

Tyr Asp Leu Lys Ser Val Leu Gly Gln Leu Gly Ile Thr Lys Val Phe
325 330 335

Ser Asn Gly Ala Asp Leu Ser Gly Val Thr Glu Glu Ala Pro Leu Lys
340 345 350

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

Thr Glu Ala Ala Gly Ala Met Phe Leu Glu Ala Ile Pro Met Ser Ile
370 375 380

Pro Pro Glu Val Lys Phe Asn Lys Pro Phe Val Phe Leu Met Ile Glu
385 390 395 400

Gln Asn Thr Lys Ser Pro Leu Phe Met Gly Lys Val Val Asn Pro Thr
405 410 415

Gln Lys

<210> SEQ ID NO 38

<211> LENGTH: 1607

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

aatgactecet tteggtaagt gcagtggaag ctgtacactyg cccaggcaaa gegteeggge 60
agegtaggeyg ggcgactcag atcccageca gtggacttag ccectgtttg ctectecgat 120
aactggggtyg accttggtta atattcacca geagecteee cegttgecee tctggateca 180
ctgettaaat acggacgagg acagggecct gtetcecteag cttecaggcac caccactgac 240
ctgggacagt gaatcgacaa tgecgtette tgtetegtgg ggeatcctee tgetggeagyg 300
cectgtgetge ctggtecectyg teteectgge tgaggatcee cagggagatg ctgoccagaa 360
gacagataca tcccaccatg atcaggatca cccaacctte aacaagatca cccccaaccet 420

ggctgagtte gecttcagec tataccgcca getggcacac cagtccaaca gcaccaatat 480
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cttcttetee ccagtgageca tcgctacage ctttgcaatg ctetecetgg ggaccaaggce 540
tgacactcac gatgaaatcc tggagggcct gaatttcaac ctcacggaga ttccggaggce 600
tcagatccat gaaggcttcec aggaactcct cecgtacccte aaccagecag acagecagcet 660

ccagctgace accggcaatg gectgttect cagecgaggge ctgaagetag tggataagtt 720
tttggaggat gttaaaaagt tgtaccactc agaagccttce actgtcaact tcggggacac 780
cgaagaggcce aagaaacaga tcaacgatta cgtggagaag ggtactcaag ggaaaattgt 840
ggatttggtc aaggagcttg acagagacac agtttttget ctggtgaatt acatcttett 900
taaaggcaaa tgggagagac cctttgaagt caaggacacc gaggaagagg acttccacgt 960
ggaccaggtg accaccgtga aggtgcctat gatgaagcgt ttaggcatgt ttaacatcca 1020
gcactgtaag aagctgtcca gctgggtgct gectgatgaaa tacctgggca atgccaccgce 1080
catcttcette ctgectgatg aggggaaact acagcacctg gaaaatgaac tcacccacga 1140
tatcatcacc aagttcctgg asaatgaaga cagaaggtct gccagcttac atttacccaa 1200
actgtccatt actggaacct atgatctgaa gagcgtcctg ggtcaactgg gcatcactaa 1260
ggtcttcage aatggggctg acctctcecgg ggtcacagag gaggcaccece tgaagctcte 1320
caaggecegtyg cataaggetyg tgetgaccat cgacgagaaa gggactgaag ctgetgggge 1380
catgttttta gaggccatac ccatgtctat cccccccgag gtcaagttca acaaaccctt 1440
tgtettetta atgattgaac asaataccaa gtcetececcte tteatgggaa aagtggtgaa 1500
teecacccaa aaataactge ctetegetee tcaaccecte cectecatee ctggececect 1560
cectggatga cattaaagaa gggttgaget ggtecetgee tgcaaaa 1607
<210> SEQ ID NO 39

<211> LENGTH: 418

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 39

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

Cys Leu Val Pro Val Ser Leu Ala Glu Asp Pro Gln Gly Asp 2la 2Ala
20 25 30

Gln Lys Thr Asp Thr Ser His His Asp Gln Asp His Pro Thr Phe Asn
35 40 45

Lys Ile Thr Pro Asn Leu Ala Glu Phe Ala Phe Ser Leu Tyr Arg Gln
50 55 60

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

Ile Ala Thr Ala Phe Ala Met Leu Ser Leu Gly Thr Lys Ala Asp Thr
85 90 85

His Asp Glu Ile Leu Glu Gly Leu Asn Phe Asn Leu Thr Glu Ile Pro
100 105 110

Glu Ala Gln Ile His Glu Gly Phe Gln Glu Leu Leu Arg Thr Leu Asn
115 120 125

Gln Pro Asp Ser Gln Leu Gln Leu Thr Thr Gly Asn Gly Leu Phe Leu
130 135 140

Ser Glu Gly Leu Lys Leu Val Asp Lys Phe Leu Glu Asp Val Lys Lys
145 150 155 160
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Leu Tyr His Ser Glu Ala Phe Thr Val Asn Phe Gly Asp Thr Glu Glu
165 170 175

Ala Lys Lys Gln Ile Asn Asp Tyr Val Glu Lys Gly Thr Gln Gly Lys
180 185 190

Ile Val Asp Leu Val Lys Glu Leu Asp Arg Asp Thr Val Phe Ala Leu
195 200 205

Val Asn Tyr Ile Phe Phe Lys Gly Lys Trp Glu Arg Pro Phe Glu Val
210 215 220

Lys Asp Thr Glu Glu Glu Asp Phe His Val Asp Gln Val Thr Thr Val
225 230 235 240

Lys Val Pro Met Met Lys Arg Leu Gly Met Phe Asn Ile Gln His Cys
245 250 255

Lys Lys Leu Ser Ser Trp Val Leu Leu Met Lys Tyr Leu Gly 2Zsn 2Ala
260 265 270

Thr Ala Ile Phe Phe Leu Pro Asp Glu Gly Lys Leu Gln His Leu Glu
275 280 285

Asn Glu Leu Thr His Asp Ile Ile Thr Lys Phe Leu Glu Asn Glu Asp
290 295 300

Arg Arg Ser Ala Ser Leu His Leu Pro Lys Leu Ser Ile Thr Gly Thr
305 310 315 320

Tyr Asp Leu Lys Ser Val Leu Gly Gln Leu Gly Ile Thr Lys Val Phe
325 330 335

Ser Asn Gly Ala Asp Leu Ser Gly Val Thr Glu Glu Ala Pro Leu Lys
340 345 350

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

Thr Glu Ala Ala Gly Ala Met Phe Leu Glu Ala Ile Pro Met Ser Ile
370 375 380

Pro Pro Glu Val Lys Phe Asn Lys Pro Phe Val Phe Leu Met Ile Glu
385 390 395 400

Gln Asn Thr Lys Ser Pro Leu Phe Met Gly Lys Val Val Asn Pro Thr
405 410 415

Gln Lys

<210> SEQ ID NO 40

<211> LENGTH: 1588

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

tgggcaggaa ctgggcacty tgcccaggge atgcactgec tccacgeage aaccctcaga 60
gtecctgaget gaaccaagaa ggaggagggg gtcegggectce cgaggaagge ctageegetg 120
ctgctgecag gaattccagy ttggagggge ggcaacctec tgccagectt caggecacte 180
tectgtgect geccagaagay acagagcettg aggagagett gaggagagca ggaaaggaca 240

atgecegtett ctgtetegtyg gggeateete ctgetggeag gectgtgetyg cetggtecet 300

gtetecoectgy ctgaggatec ccagggagat getgeccaga agacagatac atcccaccat 360
gatcaggate acccaacctt caacaagatc acccccaacce tggetgagtt cgectteage 420
ctataccgee agetggeaca ccagtecaac agcaccaata tettettete cecagtgage 480

atcgetacag cctttgecaat getctecctyg gggaccaagg ctgacactca cgatgaaate 540



US 2009/0075307 A1l Mar. 19, 2009
61

-continued

ctggagggce tgaatttcaa cctecacggag attccggagg ctcagatcca tgaaggettce 600
caggaactce tccgtaccct caaccagcca gacagccage tccagctgac caccggcaat 660
ggcctgttece tcagcgaggg cctgaagcecta gtggataagt ttttggagga tgttaaaaag 720
ttgtaccact cagaagcctt cactgtcaac ttcggggaca ccgaagaggc caagaaacag 780
atcaacgatt acgtggagaa gggtactcaa gggaaaattg tggatttggt caaggagctt 840
gacagagaca cagtttttge tctggtgaat tacatcttet ttaaaggcaa atgggagaga 900
cecctttgaag tcaaggacac cgaggaagag gacttccacg tggaccaggt gaccaccgtyg 960
aaggtgccta tgatgaagcg tttaggcatg tttaacatcc agcactgtaa gaagctgtcc 1020
agctgggtge tgctgatgaa atacctgggc aatgccaccg ccatcttcett cctgectgat 1080
gaggggaaac tacagcacct ggaaaatgaa ctcacccacg atatcatcac caagttcctg 1140
gaaaatgaag acagaaggtc tgccagctta catttaccca aactgtccat tactggaacc 1200
tatgatctga agagcgtcct gggtcaactg ggcatcacta aggtcttcag caatggggcet 1260
gacctcteeg gggtcacaga ggaggcacce ctgaagetet ccaaggecgt gcataagget 1320
gtgctgacca tcgacgagaa agggactgaa gctgctgggg ccatgttttt agaggccata 1380
cccatgteta teccecccega ggtcaagtte aacaaaccet ttgtettett aatgattgaa 1440
caaaatacca agtctcccct cttcatggga aaagtggtga atcccaccca aaaataactg 1500
cetetegete cteaacccet ccectecate cetggeccee teectggatyg acattaaaga 1560
agggttgage tggtecctge ctgcaaaa 1588
<210> SEQ ID NO 41

<211> LENGTH: 418

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

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

Cys Leu Val Pro Val Ser Leu Ala Glu Asp Pro Gln Gly Asp 2la 2Ala
20 25 30

Gln Lys Thr Asp Thr Ser His His Asp Gln Asp His Pro Thr Phe Asn
35 40 45

Lys Ile Thr Pro Asn Leu Ala Glu Phe Ala Phe Ser Leu Tyr Arg Gln
50 55 60

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

Ile Ala Thr Ala Phe Ala Met Leu Ser Leu Gly Thr Lys Ala Asp Thr
85 90 95

His Asp Glu Ile Leu Glu Gly Leu Asn Phe Asn Leu Thr Glu Ile Pro
100 105 110

Glu Ala Gln Ile Hisg Glu Gly Phe Gln Glu Leu Leu Arg Thr Leu Asn
115 120 125

Gln Pro Asp Ser Gln Leu Gln Leu Thr Thr Gly Asn Gly Leu Phe Leu
130 135 140

Ser Glu Gly Leu Lys Leu Val Asp Lys Phe Leu Glu Asp Val Lys Lys
145 150 155 160

Leu Tyr Hig Ser Glu Ala Phe Thr Val Asn Phe Gly Asp Thr Glu Glu



US 2009/0075307 A1l Mar. 19, 2009
62

-continued

165 170 175

Ala Lys Lys Gln Ile Asn Asp Tyr Val Glu Lys Gly Thr Gln Gly Lys
180 185 190

Ile Val Asp Leu Val Lys Glu Leu Asp Arg Asp Thr Val Phe Ala Leu
195 200 205

Val Asn Tyr Ile Phe Phe Lys Gly Lys Trp Glu Arg Pro Phe Glu Val
210 215 220

Lys Asp Thr Glu Glu Glu Asp Phe His Val Asp Gln Val Thr Thr Val
225 230 235 240

Lys Val Pro Met Met Lys Arg Leu Gly Met Phe Asn Ile Gln His Cys
245 250 255

Lys Lys Leu Ser Ser Trp Val Leu Leu Met Lys Tyr Leu Gly 2sn 2Ala
260 265 270

Thr Ala Ile Phe Phe Leu Pro Asp Glu Gly Lys Leu Gln His Leu Glu
275 280 285

Asn Glu Leu Thr His Asp Ile Ile Thr Lys Phe Leu Glu Asn Glu Asp
290 295 300

Arg Arg Ser Ala Ser Leu His Leu Pro Lys Leu Ser Ile Thr Gly Thr
305 310 315 320

Tyr Asp Leu Lys Ser Val Leu Gly Gln Leu Gly Ile Thr Lys Val Phe
325 330 335

Ser Asn Gly Ala Asp Leu Ser Gly Val Thr Glu Glu Ala Pro Leu Lys
340 345 350

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

Thr Glu Ala Ala Gly Ala Met Phe Leu Glu Ala Ile Pro Met Ser Ile
370 375 380

Pro Pro Glu Val Lys Phe Asn Lys Pro Phe Val Phe Leu Met Ile Glu
385 390 395 400

Gln Asn Thr Lys Ser Pro Leu Phe Met Gly Lys Val Val Asn Pro Thr
405 410 415

Gln Lys

<210> SEQ ID NO 42

<211> LENGTH: 1902

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 42

tgggcaggaa ctgggcacty tgcccaggge atgcactgec tccacgeage aaccctcaga 60
gtectgaget gaaccaagaa ggaggagggg gtcegggectce cgaggaagge ctageegetg 120
ctgctgecag gaattccagy ttggagggge ggcaacctec tgccagectt caggecacte 180
tectgtgect geccagaagag acagagettg aggagagett gaggagagca ggaaagggceg 240
gcagtaagtc ttcagcatca ggeattttgg ggtgactcag taaatggtag atcttgcetac 300

cagtggaaca gccactaagyg attctgeagt gagagcagag ggcecagetaa gtggtactet 360

cccagagact gtetgactea cgecacceee tecaccttgyg acacaggacy ctgtggttte 420
tgagccaggt acaatgactce ctttegeage ctecccegtt geccctetgy atccactget 480
taaatacgga cgaggacagg gcectgtete cteagettea ggeaccacca ctgacetyggy 540

acagtgaatc gacaatgeceg tcettetgtet cgtggggeat ccteetgetyg geaggectgt 600
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gctgectggt ccetgtetee ctggctgagg atccccaggyg agatgectgec cagaagacag 660

atacatccca ccatgatcag gatcacccaa ccttcaacaa gatcacccee aacctggcetyg 720
agttcgectt cagectatac cgccagetgg cacaccagte caacagcacc aatatcttet 780
tecteeccagt gagcateget acagectttg caatgctcte cctggggacce aaggectgaca 840
ctcacgatga aatcctggag ggcctgaatt tcaacctcac ggagattcecg gaggctcaga 900
tccatgaagg ctteccaggaa ctectecgta cectcaacca geccagacage cagctcecagce 960

tgaccaccgg caatggcctg ttcctcageg agggcctgaa gctagtggat aagtttttgg 1020
aggatgttaa aaagttgtac cactcagaag ccttcactgt caacttcggg gacaccgaag 1080
aggccaagaa acagatcaac gattacgtgg agaagggtac tcaagggaaa attgtggatt 1140
tggtcaagga gcttgacaga gacacagttt ttgctctggt gaattacatc ttctttaaag 1200
gcaaatggga gagacccttt gaagtcaagg acaccgagga agaggacttc cacgtggacc 1260
aggtgaccac cgtgaaggtg cctatgatga agcgtttagg catgtttaac atccagcact 1320
gtaagaagct gtccagetgg gtgctgctga tgaaatacct gggcaatgec accgeccatct 1380
tcttectgee tgatgagggg aaactacagc acctggaaaa tgaactcacc cacgatatca 1440
tcaccaagtt cctggaaaat gaagacagaa ggtctgecag cttacattta cccaaactgt 1500
ccattactgg aacctatgat ctgaagagcg tcctgggtca actgggcatc actaaggtct 1560
tcagcaatgyg ggcetgaccte teeggggtea cagaggagge accectgaag ctetcecaagy 1620
cegtgcataa ggetgtgetyg accatcegacyg agaaagggac tgaagetget ggggecatgt 1680
ttttagagge catacccatg tcetatceccee cegaggtcaa gttcaacaaa cectttgtet 1740
tettaatgat tgaacaaaat accaagtete ccectetteat gggaaaagtyg gtgaatecca 1800
cccaaaaata actgectete getectcaac cecteeccte catcectgge ccectecetyg 1860
gatgacatta aagaagggtt gagcetggtec ctgectgcaa aa 1902
<210> SEQ ID NO 43

<211> LENGTH: 335

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 43

Met Gly His Pro Pro Leu Leu Pro Leu Leu Leu Leu Leu His Thr Cys
1 5 10 15

Val Pro Ala Ser Trp Gly Leu Arg Cys Met Gln Cys Lys Thr Asn Gly
20 25 30

Agp Cys Arg Val Glu Glu Cys Ala Leu Gly Gln Asp Leu Cys Arg Thr
35 40 45

Thr Ile Val Arg Leu Trp Glu Glu Gly Glu Glu Leu Glu Leu Val Glu
50 55 60

Lys Ser Cys Thr His Ser Glu Lys Thr Asn Arg Thr Leu Ser Tyr Arg
65 70 75 80

Thr Gly Leu Lys Ile Thr Ser Leu Thr Glu Val Val Cys Gly Leu Asp
85 90 95

Leu Cys Asn Gln Gly Asn Ser Gly Arg Ala Val Thr Tyr Ser Arg Ser
100 105 110

Arg Tyr Leu Glu Cys Ile Ser Cys Gly Ser Ser Asp Met Ser Cys Glu
115 120 125
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Arg Gly Arg His Gln Ser Leu Gln Cys Arg Ser Pro Glu Glu Gln Cys
130 135 140

Leu Asp Val Val Thr His Trp Ile Gln Glu Gly Glu Glu Gly Arg Pro
145 150 155 160

Lys Asp Asp Arg His Leu Arg Gly Cys Gly Tyr Leu Pro Gly Cys Pro
165 170 175

Gly Ser Asn Gly Phe His Asn Asn Asp Thr Phe His Phe Leu Lys Cys
180 185 190

Cys Asn Thr Thr Lys Cys Asn Glu Gly Pro Ile Leu Glu Leu Glu 2Asn
195 200 205

Leu Pro Gln Asn Gly Arg Gln Cys Tyr Ser Cys Lys Gly Asn Ser Thr
210 215 220

His Gly Cys Ser Ser Glu Glu Thr Phe Leu Ile Asp Cys Arg Gly Pro
225 230 235 240

Met Asn Gln Cys Leu Val Ala Thr Gly Thr His Glu Pro Lys Asn Gln
245 250 255

Ser Tyr Met Val Arg Gly Cys Ala Thr Ala Ser Met Cys Gln His Ala
260 265 270

His Leu Gly Asp Ala Phe Ser Met Asn His Ile Asp Val Ser Cys Cys
275 280 285

Thr Lys Ser Gly Cys Asn His Pro Asp Leu Asp Val Gln Tyr Arg Ser
290 295 300

Gly Ala Ala Pro Gln Pro Gly Pro Ala His Leu Ser Leu Thr Ile Thr
305 310 315 320

Leu Leu Met Thr Ala Arg Leu Trp Gly Gly Thr Leu Leu Trp Thr
325 330 335

<210> SEQ ID NO 44

<211> LENGTH: 1548

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

cagggcogag ccagecectt caccaccage cggocgegee cegggaaggg aagtttgtgg 60
cggaggaggt tcgtacggga ggagggggag gegeccacge atctgggget gactegetet 120
ttegecaaaac gtetgggagg agtccetggg gecacaaaac tgectectte ctgaggecag 180
aaggagagaa gacgtgeagg gacccegege acaggagetg cectegegac atgggtcace 240
cgecgetget geegetgetg ctgetgetec acacctgegt cecagectet tggggectge 300
ggtgcatgea gtgtaagacc aacggggatt geegtgtgga agagtgegec ctgggacagg 360
acctetygeag gaccacgate gtgegettgt gggaagaagg agaagagetg gagetggtygg 420
agaaaagctg tacccacteca gagaagacca acaggaccet gagetategg actggettga 480
agatcaccag ccttacegag gttgtgtgtg ggttagactt gtgcaaccag ggcaactcetg 540
geegggetgt cacctattec cgaageegtt acctegaatg catttectgt ggetcatcag 600
acatgagctg tgagagggge cggcaccaga gectgcagtg cegeagecct gaagaacagt 660
gectggatgt ggtgacccac tggatccagg aaggtgaaga agggegtcca aaggatgacce 720

gccaccteeyg tggetgtgge tacctteceg getgeceggy ctecaatggt ttecacaaca 780

acgacacctt ccacttecty aaatgctgea acaccaccaa atgcaacgag ggceccaatcec 840
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tggagcttga aaatctgeccg cagaatggce gecagtgtta cagectgcaag gggaacagca 900
cccatggatg ctectetgaa gagactttee tcattgactg ccgaggeccce atgaatcaat 960
gtctggtage caccggcact cacgaaccga aaaaccaaag ctatatggta agaggctgtg 1020
caaccgccte aatgtgccaa catgcccacce tgggtgacge cttcagcatg aaccacattg 1080
atgtctcctg ctgtactaaa agtggctgta accacccaga cctggatgtc cagtaccgca 1140
gtggggctge tcctcagect ggeccctgcece atctcagect caccatcacc ctgctaatga 1200
ctgccagact gtggggaggc actctcctet ggacctaaac ctgaaatccce cctctetgece 1260
ctggctggat ccgggggacc cctttgccct tccctegget cccageccta cagacttget 1320
gtgtgacctc aggccagtgt gccgacctect ctgggcctca gttttcccag ctatgaaaac 1380
agctatctca caaagttgtg tgaagcagaa gagaaaagct ggaggaaggc cgtgggecaa 1440
tgggagagct cttgttatta ttaatattgt tgccgctgtt gtgttgttgt tattaattaa 1500
tattcatatt atttatttta tacttacata aagattttgt accagtgg 1548
<210> SEQ ID NO 45

<211> LENGTH: 281

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 45

Met Gly His Pro Pro Leu Leu Pro Leu Leu Leu Leu Leu His Thr Cys
1 5 10 15

Val Pro Ala Ser Trp Gly Leu Arg Cys Met Gln Cys Lys Thr Asn Gly
20 25 30

Agp Cys Arg Val Glu Glu Cys Ala Leu Gly Gln Asp Leu Cys Arg Thr
35 40 45

Thr Ile Val Arg Leu Trp Glu Glu Gly Glu Glu Leu Glu Leu Val Glu
50 55 60

Lys Ser Cys Thr His Ser Glu Lys Thr Asn Arg Thr Leu Ser Tyr Arg
65 70 75 80

Thr Gly Leu Lys Ile Thr Ser Leu Thr Glu Val Val Cys Gly Leu 2Asp
85 90 85

Leu Cys Asn Gln Gly Asn Ser Gly Arg Ala Val Thr Tyr Ser Arg Ser
100 105 110

Arg Tyr Leu Glu Cys Ile Ser Cys Gly Ser Ser Asp Met Ser Cys Glu
115 120 125

Arg Gly Arg His Gln Ser Leu Gln Cys Arg Ser Pro Glu Glu Gln Cys
130 135 140

Leu Asp Val Val Thr His Trp Ile Gln Glu Gly Glu Glu Gly Arg Pro
145 150 155 160

Lys Asp Asp Arg His Leu Arg Gly Cys Gly Tyr Leu Pro Gly Cys Pro
165 170 175

Gly Ser Asn Gly Phe His Asn Asn Asp Thr Phe Hig Phe Leu Lys Cys
180 185 190

Cys Asn Thr Thr Lys Cys Asn Glu Gly Pro Ile Leu Glu Leu Glu Asn
195 200 205

Leu Pro Gln Asn Gly Arg Gln Cys Tyr Ser Cys Lys Gly Asn Ser Thr
210 215 220

Hig Gly Cys Ser Ser Glu Glu Thr Phe Leu Ile Asp Cys Arg Gly Pro
225 230 235 240
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Met Asn Gln Cys Leu Val Ala Thr Gly Thr His Glu Arg Ser Leu Trp
245 250 255

Gly Ser Trp Leu Pro Cys Lys Ser Thr Thr Ala Leu Arg Pro Pro Cys
260 265 270

Cys Glu Glu Ala Gln Ala Thr His Val
275 280

<210> SEQ ID NO 46

<211> LENGTH: 1437

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 46

cagggccgag ccageccectt caccaccage cggccgegee ccgggaaggg aagtttgtgg
cggaggaggt tcgtacggga ggagggggag gcgcccacge atctgggget gactegetcet
ttcgecaaaac gtctgggagg agtceccctggg gecacaaaac tgcctectte ctgaggecag
aaggagagaa gacgtgcagg gaccccgege acaggagctg ccctegegac atgggtcacce
cgecgetget geegetgety ctgetygetee acacctgegt cecagectet tggggeetge
ggtgcatgca gtgtaagacc aacggggatt gccgtgtgga agagtgegec ctgggacagg
acctetgeay gaccacgate gtgegettygt gggaagaagy agaagagety gagetggtygy
agaaaagety tacccactca gagaagacca acaggacect gagctategy actggettga
agatcaccay ccttaccegay gttgtgtgty ggttagactt gtgcaaccay ggcaactety
geegggetgt cacctattee cgaagecgtt acctegaaty catttectgt ggetcatcag
acatgagety tgagagggge cggeaccaga gectgeagtyg cegeageccet gaagaacagt
gectggatgt ggtgacecac tggatccagy aaggtgaaga agggegtceca aaggatgace
gecaccteey tggetgtgge tacctteceg getgeceggy ctecaatyggt ttecacaaca
acgacacctt ccacttectg aaatgcetgea acaccaccaa atgcaacgag ggeccaatee
tggagettga aaatcetgeey cagaatggee gecagtgtta cagetgcaay gggaacagca
ccecatggaty ctectetgaa gagactttee tcattgactyg cegaggecce atgaatcaat
gtetggtage caccggeact cacgaacgcet cactetgggg aagetggttg ccatgtaaaa
gtactactge cctgagacca ccatgetgtg aggaagccca agetactcat gtataaatge
catgtggaga tagagcccca gatgtttcag ccatctecage ccaggcacca gacaagtggyg
tgaagaagcc accttggaca tgtagcccca gecagatgtga tatagagaag aaacaggaaa
cttggetata ttagttteet agggetgect gtgataaatt attacaaact ttataaacta
acacattgtyg tgcctatatc aaaacatcat ggaaggacag gcacagtgge tcatgectgt
agtcetageca ctttgggagy gtgagaaagg aagatctctt gagctcagga gttcaagatce
agcctgggeca acacagtgag acctcatctc cactaaaaat aaaaaaaaat tggcetgg
<210> SEQ ID NO 47

<211> LENGTH: 290

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 47

Met Gly His Pro Pro Leu Leu Pro Leu Leu Leu Leu Leu His Thr Cys
1 5 10 15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1437
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Val Pro Ala Ser Trp Gly Leu Arg Cys Met Gln Cys Lys Thr Asn Gly
20 25 30

Asp Cys Arg Val Glu Glu Cys Ala Leu Gly Gln Asp Leu Cys Arg Thr
35 40 45

Thr Ile Val Arg Leu Trp Glu Glu Gly Glu Glu Leu Glu Leu Val Glu
50 55 60

Lys Ser Cys Thr His Ser Glu Lys Thr Asn Arg Thr Leu Ser Tyr Arg
65 70 75 80

Thr Gly Leu Lys Ile Thr Ser Leu Thr Glu Val Val Cys Gly Leu 2sp
85 90 85

Leu Cys Asn Gln Gly Asn Ser Gly Arg Ala Val Thr Tyr Ser Arg Ser
100 105 110

Arg Tyr Leu Glu Cys Ile Ser Cys Gly Ser Ser Asp Met Ser Cys Glu
115 120 125

Arg Gly Arg His Gln Ser Leu Gln Cys Arg Ser Pro Glu Glu Gln Cys
130 135 140

Leu Asp Val Val Thr His Trp Ile Gln Glu Gly Glu Glu Val Leu Glu
145 150 155 160

Leu Glu Asn Leu Pro Gln Asn Gly Arg Gln Cys Tyr Ser Cys Lys Gly
165 170 175

Asn Ser Thr His Gly Cys Ser Ser Glu Glu Thr Phe Leu Ile Asp Cys
180 185 190

Arg Gly Pro Met Asn Gln Cys Leu Val Ala Thr Gly Thr His Glu Pro
195 200 205

Lys Asn Gln Ser Tyr Met Val Arg Gly Cys Ala Thr Ala Ser Met Cys
210 215 220

Gln His Ala His Leu Gly Asp Ala Phe Ser Met Asn His Ile Asp Val
225 230 235 240

Ser Cys Cys Thr Lys Ser Gly Cys Asn His Pro Asp Leu Asp Val Gln
245 250 255

Tyr Arg Ser Gly Ala Ala Pro Gln Pro Gly Pro Ala Hig Leu Ser Leu
260 265 270

Thr Ile Thr Leu Leu Met Thr Ala Arg Leu Trp Gly Gly Thr Leu Leu
275 280 285

Trp Thr
290

<210> SEQ ID NO 48

<211> LENGTH: 1360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

cagggcegag ccagecectt caccaccage cggecgegee cegggaaggg aagtttgtgg 60
cggaggaggt tegtacggga ggagggggag gegeccacge atctgggget gactegetet 120
ttegecaaaac gtetgggagg agtcectggg gecacaaaac tgectectte ctgaggecag 180
aaggagagaa gacgtgeagg gacceegege acaggagetg cectegegac atgggtcace 240
cgeegetget geegetgetg ctgetgetece acacctgegt cccagectet tggggectge 300
ggtgcatgea gtgtaagacc aacggggatt geegtgtgga agagtgegec ctgggacagg 360

acctetgeag gaccacgate gtgegettgt gggaagaagg agaagagetyg gagetggtgg 420
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agaaaagctg tacccactca gagaagacca acaggaccct gagctatcgg actggcettga 480
agatcaccag ccttaccgag gttgtgtgtg ggttagactt gtgcaaccag ggcaactctyg 540
gcegggcetgt cacctattec cgaageegtt acctcegaatyg catttectgt ggetcatcag 600
acatgagetg tgagaggggc cggcaccaga gectgcagtg ccgcagecct gaagaacagt 660
gcctggatgt ggtgacccac tggatccagg aaggtgaaga agtcctggag cttgaaaatc 720

tgccgcagaa tggccgecag tgttacaget gcaaggggaa cagcacccat ggatgcetect 780

ctgaagagac tttcctecatt gactgccgag gecccatgaa tcaatgtcetg gtagecaccyg 840
gcactcacga accgaaaaac caaagctata tggtaagagg ctgtgcaacc gcctcaatgt 900
gccaacatge ccacctgggt gacgectteca gcatgaacca cattgatgtce tcectgetgta 960

ctaaaagtgg ctgtaaccac ccagacctgg atgtccagta ccgcagtggg gctgctecte 1020
agcctggece tgcccatcte agectcacca tcaccctget aatgactgcc agactgtggg 1080
gaggcactct cctctggacc taaacctgaa atccccctet ctgecctgge tggatccggg 1140
ggaccccttt geecttecct cggcteccag cectacagac ttgetgtgtg acctcaggec 1200
agtgtgccga cctectetggg cctcagtttt cccagectatg aaaacagcta tctcacaaag 1260
ttgtgtgaag cagaagagaa aagctggagg aaggcecgtgg gccaatggga gagetettgt 1320
tattattaat attgttgceg ctgttgtgtt gttgttatta 1360
<210> SEQ ID NO 49

<211> LENGTH: 243

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 49

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

Leu Leu Leu Leu Leu Leu Gln Leu Pro Ala Pro Ser Ser Ala Ser Glu
20 25 30

Ile Pro Lys Gly Lys Gln Lys Ala Gln Leu Arg Gln Arg Glu Val Val
35 40 45

Asp Leu Tyr Asn Gly Met Cys Leu Gln Gly Pro Ala Gly Val Pro Gly
50 55 60

Arg Asp Gly Ser Pro Gly Ala Asn Gly Ile Pro Gly Thr Pro Gly Ile
65 70 75 80

Pro Gly Arg Asp Gly Phe Lys Gly Glu Lys Gly Glu Cys Leu Arg Glu
85 90 85

Ser Phe Glu Glu Ser Trp Thr Pro Asn Tyr Lys Gln Cys Ser Trp Ser
100 105 110

Ser Leu Asn Tyr Gly Ile Asp Leu Gly Lys Ile Ala Glu Cys Thr Phe
115 120 125

Thr Lys Met Arg Ser Asn Ser Ala Leu Arg Val Leu Phe Ser Gly Ser
130 135 140

Leu Arg Leu Lys Cys Arg Asn Ala Cys Cys Gln Arg Trp Tyr Phe Thr
145 150 155 160

Phe Asn Gly Ala Glu Cys Ser Gly Pro Leu Pro Ile Glu Ala Ile Ile
165 170 175

Tyr Leu Asp Gln Gly Ser Pro Glu Met Asn Ser Thr Ile Asn Ile His
180 185 190
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Arg Thr Ser Ser Val Glu Gly Leu Cys Glu Gly Ile Gly Ala Gly Leu
195 200 205

Val Asp Val Ala Ile Trp Val Gly Thr Cys Ser Asp Tyr Pro Lys Gly
210 215 220

Asp Ala Ser Thr Gly Trp Asn Ser Val Ser Arg Ile Ile Ile Glu Glu
225 230 235 240

Leu Pro Lys

<210> SEQ ID NO 50

<211> LENGTH: 1236

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50

ctgcggegge cteggagege ggcggageca gacgctgace acgttectet ccteggtetce 60
ctccocgectee agetecgege tgceeggecag cecgggagceca tgcgacccca gggcocceegec 120
gccteccege ageggceteeg cggectectg ctgetectge tgetgecaget geccgegeeg 180
tegagegeet ctgagatcecee caaggggaag caaaaggege agetecggea gagggagygty 240
gtggacctgt ataatggaat gtgcttacaa gggccagecag gagtgcctgyg tcecgagacggy 300
agecetygggy ccaatggeat tceegggtaca cctgggatee caggteggga tggattcaaa 360
ggagaaaagy gggaatgtet gagggaaage tttgaggagt cctggacace caactacaag 420

cagtygtteat ggagtteatt gaattatgge atagatetty ggaaaattge ggagtgtaca 480

tttacaaaga tgegtteaaa tagtgeteta agagttttgt teagtggete actteggeta 540
aaatgcagaa atgcatgety teagegttygg tatttcacat tcaatggage tgaatgttea 600
ggacetette ccattgaage tataatttat ttggaccaag gaagecctga aatgaattea 660

acaattaata ttecatcgeac ttettetgtg gaaggacttt gtgaaggaat tggtgetgga 720

ttagtggatg ttgctatctg ggttggecact tgttcagatt acccaaaagg agatgettet 780

actggatgga attcagttte tcegeatcatt attgaagaac taccaaaata aatgetttaa 840
ttttcatttyg ctacctettt ttttattatg ccttggaatg gttcacttaa atgacatttt 900
aaataagttt atgtatacat ctgaatgaaa agcaaagcta aatatgttta cagaccaaag 960

tgtgatttca cactgttttt aasatctagca ttattcattt tgcttcaatc aaaagtggtt 1020
tcaatatttt ttttagttgg ttagaatact ttcttcatag tcacattcectce tcaacctata 1080
atttggaata ttgttgtggt cttttgtttt ttctettagt atagecatttt taaaaaaata 1140
taaaagctac caatctttgt acaatttgta aatgttaaga atttttttta tatctgttaa 1200
ataaaaatta tttccaacaa asaaaaaaaa aaaaaa 1236
<210> SEQ ID NO 51

<211> LENGTH: 366

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 51

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

Hig Ser Cys Gln Gly Leu Glu Leu Ala Arg Glu Leu Val Leu Ala Lys
20 25 30
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Val Arg Ala Leu Phe Leu Asp Ala Leu Gly Pro Pro Ala Val Thr Arg
35 40 45

Glu Gly Gly Asp Pro Gly Val Arg Arg Leu Pro Arg Arg His Ala Leu
50 55 60

Gly Gly Phe Thr His Arg Gly Ser Glu Pro Glu Glu Glu Glu Asp Val
65 70 75 80

Ser Gln Ala Ile Leu Phe Pro Ala Thr Asp Ala Ser Cys Glu 2Asp Lys
85 90 85

Ser Ala Ala Arg Gly Leu Ala Gln Glu Ala Glu Glu Gly Leu Phe Arg
100 105 110

Tyr Met Phe Arg Pro Ser Gln His Thr Arg Ser Arg Gln Val Thr Ser
115 120 125

Ala Gln Leu Trp Phe His Thr Gly Leu Asp Arg Gln Gly Thr Ala Ala
130 135 140

Ser Asn Ser Ser Glu Pro Leu Leu Gly Leu Leu Ala Leu Ser Pro Gly
145 150 155 160

Gly Pro Val Ala Val Pro Met Ser Leu Gly His Ala Pro Pro His Trp
165 170 175

Ala Val Leu His Leu Ala Thr Ser Ala Leu Ser Leu Leu Thr His Pro
180 185 190

Val Leu Val Leu Leu Leu Arg Cys Pro Leu Cys Thr Cys Ser Ala Arg
195 200 205

Pro Glu Ala Thr Pro Phe Leu Val Ala His Thr Arg Thr Arg Pro Pro
210 215 220

Ser Gly Gly Glu Arg Ala Arg Arg Ser Thr Pro Leu Met Ser Trp Pro
225 230 235 240

Trp Ser Pro Ser Ala Leu Arg Leu Leu Gln Arg Pro Pro Glu Glu Pro
245 250 255

Ala Ala His Ala Asn Cys His Arg Val Ala Leu Asn Ile Ser Phe Gln
260 265 270

Glu Leu Gly Trp Glu Arg Trp Ile Val Tyr Pro Pro Ser Phe Ile Phe
275 280 285

His Tyr Cys His Gly Gly Cys Gly Leu His Ile Pro Pro Asn Leu Ser
290 295 300

Leu Pro Val Pro Gly Ala Pro Pro Thr Pro Ala Gln Pro Tyr Ser Leu
305 310 315 320

Leu Pro Gly Ala Gln Pro Cys Cys Ala Ala Leu Pro Gly Thr Met Arg
325 330 335

Pro Leu Hig Val Arg Thr Thr Ser Asp Gly Gly Tyr Ser Phe Lys Tyr
340 345 350

Glu Thr Val Pro Asn Leu Leu Thr Gln His Cys Ala Cys Ile
355 360 365

<210> SEQ ID NO 52

<211> LENGTH: 1424

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 52

gaaggactgg ggaagactgg atgagaaggg tagaagaggg tgggtgtggg atggggagayg 60
gagagtggaa aggccctggg cagaccetgg cagaagggge acggggceagg gtgtgagtte 120

cccactagea gggcecaggtyg agetatggtg ctgcacctac tgetettett getgetgace 180
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ccacagggtg ggcacagetg ccaggggcetg gagectggccee gggaacttgt tctggecaag 240
gtgagggccee tgttcettgga tgcecttgggg cccccegegyg tgaccaggga aggtggggac 300
cctggagtca ggcggctgee ccgaagacat gecctggggg gcttcacaca caggggetcet 360
gagccecgagyg aagaggagga tgtctceccaa gecatcecttt tceecagecac agatgcecage 420
tgtgaggaca agtcagctgc cagagggctg geccaggagg ctgaggaggg cctettcaga 480
tacatgttce ggccatccca gcatacacge agccgccagg tgacttcage ccagetgtgg 540
ttccacaccg ggctggacag gcagggcaca gcagectcca atagetetga gecectgceta 600
ggcctgetgyg cactgtcace gggaggacce gtggcetgtge ccatgtettt gggccatget 660
cecececcteact gggeegtget gcacctggee acctcectgete tcetetetget gacccacccece 720
gtcectggtge tgetgctgeg ctgtececte tgtacctget cagcceggece tgaggccacyg 780
cectteetgg tggeccacac tcggaccaga ccacccagtg gaggggagag agceccgacgce 840
tcaactcecce tgatgtectg gecttggtet cectectgete tgcgectget gcagaggect 900
ccggaggaac cggctgecca tgccaactge cacagagtag cactgaacat ctecttecag 960
gagctgggct gggaacggtg gatcgtgtac cctcccagtt tcatcttcca ctactgtcat 1020
ggtggttygty ggetgcacat cccaccaaac ctgtecctte cagtecetgyg ggetecceet 1080
accccagccce agccctacte cttgetgcca ggggeccage cctgetgtge tgctctecca 1140
gggaccatga ggeccctaca tgtecgeace accteggatyg gaggttacte ttteaagtat 1200
gagacagtge ccaaccttet cacgcageac tgtgettgta tetaagggtyg gggggtette 1260
cttettaate ccatggetgg tggecacgee cccaccatea tcagetggga ggaaaggeag 1320
agttgggaaa tagatggete ccactectece ctecttteac ttetetgect atgggetace 1380
cteeccacee cacttetate tcaataaaga acacagtgea tatg 1424
<210> SEQ ID NO 53

<211> LENGTH: 407

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 53

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

Leu Ala Ala Gly Trp Leu Gly Pro Glu Ala Trp Gly Ser Pro Thr Pro
20 25 30

Pro Pro Thr Pro Ala Ala Pro Pro Pro Pro Pro Pro Pro Gly Ala Pro
35 40 45

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

Glu Glu Leu Gly Arg Val Asp Gly Asp Phe Leu Glu Ala Val Lys Arg
65 70 75 80

Hig Ile Leu Ser Arg Leu Gln Met Arg Gly Arg Pro Asn Ile Thr His
85 90 95

Ala Val Pro Lys Ala Ala Met Val Thr Ala Leu Arg Lys Leu His Ala
100 105 110

Gly Lys Val Arg Glu Asp Gly Arg Val Glu Ile Pro His Leu Asp Gly
115 120 125

Hig Ala Ser Pro Gly Ala Asp Gly Gln Glu Arg Val Ser Glu Ile Ile
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130 135 140

Ser Phe Ala Glu Thr Asp Gly Leu Ala Ser Ser Arg Val Arg Leu Tyr
145 150 155 160

Phe Phe Ile Ser Asn Glu Gly Asn Gln Asn Leu Phe Val Val Gln 2Ala
165 170 175

Ser Leu Trp Leu Tyr Leu Lys Leu Leu Pro Tyr Val Leu Glu Lys Gly
180 185 190

er I I s a I a S a r e n u n 1ls
Ser Arg Arg Lys Val Arg Val Lys Val Tyr Phe Gln Glu Gln Gly Hi
195 200 205

Gly Asp Arg Trp Asn Met Val Glu Lys Arg Val Asp Leu Lys Arg Ser
210 215 220

Gly Trp His Thr Phe Pro Leu Thr Glu Ala Ile Gln Ala Leu Phe CGlu
225 230 235 240

Arg Gly Glu Arg Arg Leu Asn Leu Asp Val Gln Cys Asp Ser Cys Gln
245 250 255

Glu Leu Ala Val Val Pro Val Phe Val Asp Pro Gly Glu Glu Ser His
260 265 270

Arg Pro Phe Val Val Val Gln Ala Arg Leu Gly Asp Ser Arg His Arg
275 280 285

Ile Arg Lys Arg Gly Leu Glu Cys Asp Gly Arg Thr Asn Leu Cys Cys
290 295 300

Arg Gln Gln Phe Phe Ile Asp Phe Arg Leu Ile Gly Trp Ash Asp Trp
305 310 315 320

Ile Ile Ala Pro Thr Gly Tyr Tyr Gly Asn Tyr Cys Glu Gly Ser Cys
325 330 335

Pro Ala Tyr Leu Ala Gly Val Pro Gly Ser Ala Ser Ser Phe His Thr
340 345 350

Ala Val Val Asn Gln Tyr Arg Met Arg Gly Leu Ash Pro Gly Thr Val
355 360 365

Asn Ser Cys Cys Ile Pro Thr Lys Leu Ser Thr Met Ser Met Leu Tyr
370 375 380

Phe Asp Asp Glu Tyr Asn Ile Val Lys Arg Asp Val Pro Asn Met Ile
385 390 395 400

Val Glu Glu Cys Gly Cys Ala
405

<210> SEQ ID NO 54

<211> LENGTH: 3516

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 54

ggatcctgga gacaactttyg cegtgtgacg cgecegggagg actgeaggge ccgeggecega 60
gggceteggey cegectgtga gegggecege geggecgget ctecegggea ccaagettge 120
tecgegecace tgecegeegy ccegeggega ggacgacctyg ceegtetecy cegeeggegy 180
cecttoetgy cgegaggeay tgagggegag gegetcaggt gegagegegy ggeccegecy 240
cagegoecge cgeagegeey cgecaageeg cgeccggete cgetecgggy ggetecagey 300
cettegette cgtetcageo aagttgegtyg gaccegetcet ttegecacet tcocccagecy 360

ceggecgaac cgecgetece actgacgetyg ctttegette accegaacey gggetgeggy 420

gcccccgacy cggaaaggat ggggagaagg ctgcagatge cgaggegoce cgagacgecce 480
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gtgeggeagt gaccegegac cteogecceg cceggegege cectegggee cceggggece 540
teggegecce tteectgeeg cgcgggaace cccgaggcoce ggccggecee cteecectge 600
gagecggegg cagcecteee ggegggeggg cgggeggagy ccecgggeggg cgegggegeg 660
99c99999eg gggcggggeg gegegeeegg ageccggage ceggecctge geteggeteg 720
actcggeteg cctegeggeg ggcgececteg tegecagegyg cgcaccatgg acgggcetgec 780
cggtegggeg ctgggggecg cctgecttet getgetggeg geeggctgge tggggectga 840
ggcctgggge tcacccacge cecogecgac gectgeegeg cegecgecac cccegecace 900
cggagceecg ggtggctege aggacacctg tacgtcegtge ggcggcttec ggcggccaga 960
ggagctcgge cgagtggacg gcgacttceet ggaggeggtyg aagcggcaca tcettgageceg 1020
cctgecagatg cggggcegge ccaacatcac gcacgcegtg cctaaggcecg ccatggtceac 1080
ggccectgege aagcectgcecacg cgggcaaggt gcegecgaggac ggecgegtgg agatcccgea 1140
cctecgacgge cacgecagece cgggegecga cggccaggag cgcegttteeg aaatcatcag 1200
cttcgcecgag acagatggec tcgecteccte ccgggtccoge ctatacttcet tcatctccaa 1260
cgaaggcaac cagaacctgt ttgtggtcca ggccagcctg tggctttacc tgaaactcct 1320
gecctacgte ctygagaagy geageceggeg gaaggtygegy gtcaaagtgt acttcecagga 1380
gcagggccac ggtgacaggt ggaacatggt ggagaagagyg gtggacctca agcgcagegg 1440
ctggeatace tteccactea cggaggecat ccaggecttyg tttgagegyy gegageggey 1500
actcaaccta gacgtgeagt gtgacagetyg ccaggagetyg geegtggtge cggtgttegt 1560
ggacccagge gaagagtege accgaccectt tgtggtyggty caggetegge tgggegacag 1620
caggeacege attegcaage gaggectygga gtgcegatgge cggaccaace tetgttgeag 1680
gcaacagtte ttcattgact tccgectcat cggetggaac gactggatca tagcacccac 1740
cggctactac ggcaactact gtgagggcag ctygcccagee tacctggeay gggteccegy 1800
ctetgectee tecttecaca cggetgtggt gaaccagtac cgcatgeggg gtectgaacce 1860
cggcacggtyg aactectget gcattceccac caagetgage accatgtceca tgetgtactt 1920
cgatgatgag tacaacatcg tcaagcggga cgtgcccaac atgattgtgg aggagtgegg 1980
ctgcgectga cagtgcaagg caggggcacyg gtggtgggge acggagggea gtcecegggtg 2040
ggettettee agecccecyge gggaacgggy tacacggtgyg gctgagtaca gtcattetgt 2100
tgggctgtgyg agatagtgec agggtgcgge ctgagatatt tttcetacage ttcatagage 2160
aaccagtcaa aaccagagcg agaaccctca actgacatga aatactttaa aatgcacacg 2220
tagccacgca cagccagacy catcctgeca cccacacage agectccagy ataccagcaa 2280
atggatgegg tgacaaatgg cagcttaget acaaatgect gtcagtegga gagaatgggg 2340
tgagcageca ccatteccace agetggeccg gecacgtete gaagttgege cttecegage 2400
acacataaaa gcacaaagac agagacgcag agagagagag agagccacgg agaggaaaag 2460
cagatgcagg ggtggggagce gcagetegge ggaggctgeg tgtgecccegt ggettttacce 2520
aggcectgete tgectggete gatgtetget tetteccage ctgggatcet tegtgettea 2580
aggcetgggg agectgtect tcecatgecet tgtcgaggga aagagaccca gaaaggacac 2640
aaccecgtecag agacctggga gcaggggcaa tgaccgtttg actgtttgtg gettgggect 2700

ctgacatgac ttatgtgtgt gtgtgttttt ggggtgggga gggagggaga gaagaggggyg 2760
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ctaaatttga tgctttaact gatctccaac agttgacagg tcatccttgce cagttgtata 2820
actgaaaaag gacttttcta ccaggtatga ccttttaagt gaaaatctga attgttctaa 2880
atggaaagaa aaaaagttgc aatctgtgcc cttcattggg gacattcctc taggactggt 2940
ttggggacgy gtgggaatga cccctaggca aggggatgag accgcaggag gaaatggegy 3000

ggaggtggca ttcttgaact gctgaggatg gggggtgtce cctcagcgga ggccaaggga 3060
ggggagcagc ctagttggtc ttggagagat ggggaaggct ttcagctgat ttgcagaagt 3120
tgcccatgtg ggecccaacca tcagggctgg ccgtggacgt ggccectgec cactcacctg 3180
ceccgectgee cgeeegecceg catagcactt gcagacctge ctgaacgcac atgacatagce 3240
acttgccgat ctgegtgtge ccagaagtgg cccttggcecg agcgecgaac tcgctegecce 3300
tctagatgte caagtgccac gtgaactatg caatttaaag ggttgaccca cactagacga 3360
aactggactc gtacgactct ttttatattt tttatacttg aaatgaaatc ctttgcttct 3420
tttttaagcg aatgattgct tttaatgttt gcactgattt agttgcatga ttagtcagaa 3480
actgccattt gaaaaaaaag ttatttttat agcagc 3516
<210> SEQ ID NO 55

<211> LENGTH: 426

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55

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

Ile Val Arg Ser Ser Pro Thr Pro Gly Ser Glu Gly His Ser Ala Ala
20 25 30

Pro Asp Cys Pro Ser Cys Ala Leu Ala Ala Leu Pro Lys Asp Val Pro
35 40 45

Asn Ser Gln Pro Glu Met Val Glu Ala Val Lys Lys His Ile Leu Asn
50 55 60

Met Leu His Leu Lys Lys Arg Pro Asp Val Thr Gln Pro Val Pro Lys
65 70 75 80

Ala Ala Leu Leu Asn Ala Ile Arg Lys Leu His Val Gly Lys Val Gly
85 90 85

Glu Asn Gly Tyr Val Glu Ile Glu Asp Asp Ile Gly Arg Arg 2la Glu
100 105 110

Met Asn Glu Leu Met Glu GIln Thr Ser Glu Ile Ile Thr Phe Ala Glu
115 120 125

Ser Gly Thr Ala Arg Lys Thr Leu His Phe Glu Ile Ser Lys Glu Gly
130 135 140

Ser Asp Leu Ser Val Val Glu Arg Ala Glu Val Trp Leu Phe Leu Lys
145 150 155 160

Val Pro Lys Ala Asn Arg Thr Arg Thr Lys Val Thr Ile Arg Leu Phe
165 170 175

Gln Gln Gln Lys His Pro Gln Gly Ser Leu Asp Thr Gly Glu Glu Ala
180 185 190

Glu Glu Val Gly Leu Lys Gly Glu Arg Ser Glu Leu Leu Leu Ser Glu
195 200 205

Lys Val Val Asp Ala Arg Lys Ser Thr Trp His Val Phe Pro Val Ser
210 215 220
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Ser Ser Ile Gln Arg Leu Leu Asp Gln Gly Lys Ser Ser Leu 2Asp Val
225 230 235 240

Arg Ile Ala Cys Glu Gln Cys Gln Glu Ser Gly Ala Ser Leu Val Leu
245 250 255

Leu Gly Lys Lys Lys Lys Lys Glu Glu Glu Gly Glu Gly Lys Lys Lys
260 265 270

Gly Gly Gly Glu Gly Gly Ala Gly Ala Asp Glu Glu Lys Glu Gln Ser
275 280 285

His Arg Pro Phe Leu Met Leu Gln Ala Arg Gln Ser Glu Asp His Pro
290 295 300

His Arg Arg Arg Arg Arg Gly Leu Glu Cys Asp Gly Lys Val Asn Ile
305 310 315 320

Cys Cys Lys Lys Gln Phe Phe Val Ser Phe Lys Asp Ile Gly Trp Asn
325 330 335

Asp Trp Ile Ile Ala Pro Ser Gly Tyr His Ala Asn Tyr Cys Glu Gly
340 345 350

Glu Cys Pro Ser His Ile Ala Gly Thr Ser Gly Ser Ser Leu Ser Phe
355 360 365

His Ser Thr Val Ile Asn His Tyr Arg Met Arg Gly His Ser Pro Phe
370 375 380

Ala Asn Leu Lys Ser Cys Cys Val Pro Thr Lys Leu Arg Pro Met Ser
385 390 395 400

Met Leu Tyr Tyr Asp Asp Gly Gln Asn Ile Ile Lys Lys Asp Ile Gln
405 410 415

Asn Met Ile Val Glu Glu Cys Gly Cys Ser
420 425

<210> SEQ ID NO 56

<211> LENGTH: 2175

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 56

agtacagtat aaaacttcac agtgccaata ccatgaagag gagcetcagac agetcttace 60
acatgataca agagecgget ggtggaagag tggggaccag aaagagaatt tgetgaagag 120
gagaaggaaa aaaaaaacac caaaaaaaaa aataaaaaaa tccacacaca caaaaaaacce 180
tgegegtgag gggggaggaa aagcagggec ttttaaaaag geaatcacaa caacttttge 240
tgecaggatg ceettgettt ggetgagagg atttetgttyg geaagttget ggattatagt 300
gaggagttee cccaccecag gatccgaggg geacagegeg geccecgact gteegtectg 360
tgegetggece geecteecaa aggatgtace caactctcag ccagagatgg tggaggeegt 420
caagaagcac attttaaaca tgetgecactt gaagaagaga cccgatgtca cccageeggt 480
acccaaggeg gegettetga acgegatcag aaagettcat gtgggcaaag tceggggagaa 540
cgggtatgtyg gagatagagg atgacattygg aaggagggca gaaatgaatg aacttatgga 600
gcagaccteg gagatcatca cgtttgecga gtcaggaaca gccaggaaga cgetgeactt 660
cgagatttec aaggaaggea gtgacctgte agtggtggag cgtgecagaag tctggetett 720
cctaaaagte cccaaggcca acaggaccag gaccaaagtc accatcegec tcottecagea 780

gcagaagcac ccgcagggca gettggacac aggggaagag gccgaggaag tgggettaaa 840
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gggggagagyg agtgaactgt tgctctectga aaaagtagta gacgctcegga agagcacctg 900
gcatgtctte cctgtcteca gcagcatcca geggttgetyg gaccagggca agagetcect 960
ggacgttcgg attgcctgtg agcagtgcca ggagagtgge gccagcttgg ttctectggg 1020
caagaagaag aagaaagaag aggaggggga agggaaaaag aagggcggag gtgaaggtgg 1080
ggcaggagca gatgaggaaa aggagcagtc gcacagacct ttectcatgce tgcaggceeg 1140
gcagtctgaa gaccacccte atcgceggeg teggcgggge ttggagtgtg atggcaaggt 1200
caacatctgc tgtaagaaac agttctttgt cagtttcaag gacatcggct ggaatgactg 1260
gatcattgct ccctctggcect atcatgccaa ctactgcgag ggtgagtgec cgagccatat 1320
agcaggcacg tcecgggtcct cactgtcctt ccactcaaca gtcatcaacc actaccgcat 1380
gcggggccat agcccctttg ccaacctcaa atcgtgetgt gtgeccacca agctgagacce 1440
catgtccatg ttgtactatg atgatggtca aaacatcatc aaaaaggaca ttcagaacat 1500
gatcgtggayg gagtgtgggt gctcatagag ttgcccagece cagggggaaa gggagcaaga 1560
gttgtccaga gaagacagtg gcaaaatgaa gaaattttta aggtttctga gttaaccaga 1620
aaaatagaaa ttaaaaacaa aacaaaaaaa aaaacaaaaa aaaacaaaag taaattaaaa 1680
acaaaacctg atgaaacaga tgaaggaaga tgtggaaaaa atccttagec agggctcaga 1740
gatgaagecayg tgaaagagac aggaattggyg agggaaaggy agaatggtgt accctttatt 1800
tettetgaaa tcacactgat gacatcagtt gtttaaacgg ggtattgtee ttteceecect 1860
tgaggttece ttgtgageet tgaatcaace aatctagtet gecagtagtgt ggactagaac 1920
aacccaaata gcatcectagaa agecatgagt ttgaaaggge ccatcacagg cactttecta 1980
cccaattace caggtcataa ggtatgtetyg tgtgacactt atetetgtgt atatcageat 2040
acacacacac acacacacac acacacacac acacaggcat ttecacacat tacatatata 2100
cacatactgy taaaagaaca atcgtgtgca ggtggtcaca cttecttttt ctgtaccact 2160
tttgcaacaa aacaa 2175
<210> SEQ ID NO 57

<211> LENGTH: 14507

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 57

Met Leu Lys Pro Ser Gly Leu Pro Gly Ser Ser Ser Pro Thr Arg Ser
1 5 10 15

Leu Met Thr Gly Ser Arg Ser Thr Lys Ala Thr Pro Glu Met Asp Ser
20 25 30

Gly Leu Thr Gly Ala Thr Leu Ser Pro Lys Thr Ser Thr Gly Ala Ile
35 40 45

Val Val Thr Glu His Thr Leu Pro Phe Thr Ser Pro Asp Lys Thr Leu
50 55 60

Ala Ser Pro Thr Ser Ser Val Val Gly Arg Thr Thr Gln Ser Leu Gly
65 70 75 80

Val Met Ser Ser Ala Leu Pro Glu Ser Thr Ser Arg Gly Met Thr His
85 90 95

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

Pro Ser Arg Asn Tyr Pro Ala Thr Ser Met Val Ser Gly Leu Ser Ser
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115 120 125

Pro Arg Thr Arg Thr Ser Ser Thr Glu Gly Asn Phe Thr Lys Glu 2Ala
130 135 140

Ser Thr Tyr Thr Leu Thr Val Glu Thr Thr Ser Gly Pro Val Thr Glu
145 150 155 160

Lys Tyr Thr Val Pro Thr Glu Thr Ser Thr Thr Glu Gly Asp Ser Thr
165 170 175

Glu Thr Pro Trp Asp Thr Arg Tyr Ile Pro Val Lys Ile Thr Ser Pro
180 185 190

Met Lys Thr Phe Ala Asp Ser Thr Ala Ser Lys Glu Asn Ala Pro Val
195 200 205

Ser Met Thr Pro Ala Glu Thr Thr Val Thr Asp Ser His Thr Pro Gly
210 215 220

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

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

Ile Leu Ser Thr Thr Gly Tyr Pro Phe Ser Ser Pro Glu Pro Gly Ser
260 265 270

Ala Gly His Ser Arg Ile Ser Thr Ser Ala Pro Leu Ser Ser Ser Ala
275 280 285

Ser Val Leu Asp Asn Lys Ile Ser Glu Thr Ser Ile Phe Ser Gly Gln
290 295 300

Ser Leu Thr Ser Pro Leu Ser Pro Gly Val Pro Glu Ala Arg 2Ala Ser
305 310 315 320

Thr Met Pro Asn Ser Ala Ile Pro Phe Ser Met Thr Leu Ser Asn Ala
325 330 335

Glu Thr Ser Ala Glu Arg Val Arg Ser Thr Ile Ser Ser Leu Gly Thr
340 345 350

Pro Ser Ile Ser Thr Lys Gln Thr Ala Glu Thr Ile Leu Thr Phe His
355 360 365

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

Leu Ala Ser Glu Trp Leu Gly Ser Pro Gly Thr Leu Gly Gly Thr Ser
385 390 395 400

Thr Ser Ala Leu Thr Thr Thr Ser Pro Ser Thr Thr Leu Val Ser Glu
405 410 415

Glu Thr Asn Thr His His Ser Thr Ser Gly Lys Glu Thr Glu Gly Thr
420 425 430

Leu Asn Thr Ser Met Thr Pro Leu Glu Thr Ser Ala Pro Gly Glu Glu
435 440 445

Ser Glu Met Thr Ala Thr Leu Val Pro Thr Leu Gly Phe Thr Thr Leu
450 455 460

Asp Ser Lys Ile Arg Ser Pro Ser Gln Val Ser Ser Ser Higs Pro Thr
465 470 475 480

Arg Glu Leu Arg Thr Thr Gly Ser Thr Ser Gly Arg Gln Ser Ser Ser
485 490 495

Thr Ala Ala His Gly Ser Ser Asp Ile Leu Arg Ala Thr Thr Ser Ser
500 505 510

Thr Ser Lys Ala Ser Ser Trp Thr Ser Glu Ser Thr Ala Gln Gln Phe
515 520 525
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Ser Glu Pro Gln His Thr Gln Trp Val Glu Thr Ser Pro Ser Met Lys
530 535 540

Thr Glu Arg Pro Pro Ala Ser Thr Ser Val Ala Ala Pro Ile Thr Thr
545 550 555 560

Ser Val Pro Ser Val Val Ser Gly Phe Thr Thr Leu Lys Thr Ser Ser
565 570 575

Thr Lys Gly Ile Trp Leu Glu Glu Thr Ser Ala Asp Thr Leu Ile Gly
580 585 590

Glu Ser Thr Ala Gly Pro Thr Thr His Gln Phe Ala Val Pro Thr Cly
595 600 605

Ile Ser Met Thr Gly Gly Ser Ser Thr Arg Gly Ser Gln Gly Thr Thr
610 615 620

His Leu Leu Thr Arg Ala Thr Ala Ser Ser Glu Thr Ser Ala Asp Leu
625 630 635 640

Thr Leu Ala Thr Asn Gly Val Pro Val Ser Val Ser Pro Ala Val Ser
645 650 655

Lys Thr Ala Ala Gly Ser Ser Pro Pro Gly Gly Thr Lys Pro Ser Tyr
660 665 670

Thr Met Val Ser Ser Val Ile Pro Glu Thr Ser Ser Leu Gln Ser Ser
675 680 685

Ala Phe Arg Glu Gly Thr Ser Leu Gly Leu Thr Pro Leu Asn Thr Arg
690 695 700

His Pro Phe Ser Ser Pro Glu Pro Asp Ser Ala Gly His Thr Lys Ile
705 710 715 720

Ser Thr Ser Ile Pro Leu Leu Ser Ser Ala Ser Val Leu Glu 2Asp Lys
725 730 735

Val Ser Ala Thr Ser Thr Phe Ser His His Lys Ala Thr Ser Ser Ile
740 745 750

Thr Thr Gly Thr Pro Glu Ile Ser Thr Lys Thr Lys Pro Ser Ser Ala
755 760 765

Val Leu Ser Ser Met Thr Leu Ser Asn Ala Ala Thr Ser Pro Glu Arg
770 775 780

Val Arg Asn Ala Thr Ser Pro Leu Thr His Pro Ser Pro Ser Gly Glu
785 790 795 800

Glu Thr Ala Gly Ser Val Leu Thr Leu Ser Thr Ser Ala Glu Thr Thr
805 810 815

Asp Ser Pro Asn Ile His Pro Thr Gly Thr Leu Thr Ser Glu Ser Ser
820 825 830

Glu Ser Pro Ser Thr Leu Ser Leu Pro Ser Val Ser Gly Val Lys Thr
835 840 845

Thr Phe Ser Ser Ser Thr Pro Ser Thr His Leu Phe Thr Ser Gly Glu
850 855 860

Glu Thr Glu Glu Thr Ser Asn Pro Ser Val Ser Gln Pro Glu Thr Ser
865 870 375 880

Val Ser Arg Val Arg Thr Thr Leu Ala Ser Thr Ser Val Pro Thr Pro
885 890 895

Val Phe Pro Thr Met Asp Thr Trp Pro Thr Arg Ser Ala Gln Phe Ser
900 905 910

Ser Ser Hig Leu Val Ser Glu Leu Arg Ala Thr Ser Ser Thr Ser Val
915 920 925
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Thr Asn Ser Thr Gly Ser Ala Leu Pro Lys Ile Ser His Leu Thr Gly
930 935 940

Thr Ala Thr Met Ser Gln Thr Asn Arg Asp Thr Phe Asn Asp Ser 2Ala
945 950 955 960

Ala Pro Gln Ser Thr Thr Trp Pro Glu Thr Ser Pro Arg Phe Lys Thr
965 970 875

Gly Leu Pro Ser Ala Thr Thr Thr Val Ser Thr Ser Ala Thr Ser Leu
980 985 990

Ser Ala Thr Val Met Val Ser Lys Phe Thr Ser Pro Ala Thr Ser Ser
995 1000 1005

Met Glu Ala Thr Ser Ile Arg Glu Pro Ser Thr Thr Ile Leu Thr Thr
1010 1015 1020

Glu Thr Thr Asn Gly Pro Gly Ser Met Ala Val Ala Ser Thr 2Asn Ile
1025 1030 1035 1040

Pro Ile Gly Lys Gly Tyr Ile Thr Glu Gly Arg Leu Asp Thr Ser His
1045 1050 1055

Leu Pro Ile Gly Thr Thr Ala Ser Ser Glu Thr Ser Met Asp Phe Thr
1060 1065 1070

Met Ala Lys Glu Ser Val Ser Met Ser Val Ser Pro Ser Gln Ser Met
1075 1080 1085

Agp Ala Ala Gly Ser Ser Thr Pro Gly Arg Thr Ser Gln Phe Val Asp
1090 1095 1100

Thr Phe Ser Asp Asp Val Tyr His Leu Thr Ser Arg Glu Ile Thr Ile
1105 1110 1115 1120

Pro Arg Asp Gly Thr Ser Ser Ala Leu Thr Pro Gln Met Thr 2Ala Thr
1125 1130 1135

His Pro Pro Ser Pro Asp Pro Gly Ser Ala Arg Ser Thr Trp Leu Gly
1140 1145 1150

Ile Leu Ser Ser Ser Pro Ser Ser Pro Thr Pro Lys Val Thr Met Ser
1155 1160 1165

Ser Thr Phe Ser Thr Gln Arg Val Thr Thr Ser Met Ile Met Asp Thr
1170 1175 1180

Val Glu Thr Ser Arg Trp Asn Met Pro Asn Leu Pro Ser Thr Thr Ser
1185 1190 1195 1200

Leu Thr Pro Ser Asn Ile Pro Thr Ser Gly Ala Ile Gly Lys Ser Thr
1205 1210 1215

Leu Val Pro Leu Asp Thr Pro Ser Pro Ala Thr Ser Leu Glu 2la Ser
1220 1225 1230

Glu Gly Gly Leu Pro Thr Leu Ser Thr Tyr Pro Glu Ser Thr Asn Thr
1235 1240 1245

Pro Ser Ile His Leu Gly Ala His Ala Ser Ser Glu Ser Pro Ser Thr
1250 1255 1260

Ile Lys Leu Thr Met Ala Ser Val Val Lys Pro Gly Ser Tyr Thr Pro
1265 1270 1275 1280

Leu Thr Phe Pro Ser Ile Glu Thr His Ile His Val Ser Thr Ala Arg
1285 1290 1295

Met Ala Tyr Ser Ser Gly Ser Ser Pro Glu Met Thr Ala Pro Gly Glu
1300 1305 1310

Thr Asn Thr Gly Ser Thr Trp Asp Pro Thr Thr Tyr Ile Thr Thr Thr
1315 1320 1325

Agp Pro Lys Asp Thr Ser Ser Ala Gln Val Ser Thr Pro His Ser Val
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1330 1335 1340

Arg Thr Leu Arg Thr Thr Glu Asn His Pro Lys Thr Glu Ser Ala Thr
1345 1350 1355 1360

Pro Ala Ala Tyr Ser Gly Ser Pro Lys Ile Ser Ser Ser Pro 2Zsn Leu
1365 1370 1375

Thr Ser Pro Ala Thr Lys Ala Trp Thr Ile Thr Asp Thr Thr Glu His
1380 1385 1390

Ser Thr Gln Leu His Tyr Thr Lys Leu Ala Glu Lys Ser Ser Gly Phe
1395 1400 1405

Glu Thr Gln Ser Ala Pro Gly Pro Val Ser Val Val Ile Pro Thr Ser
1410 1415 1420

Pro Thr Ile Gly Ser Ser Thr Leu Glu Leu Thr Ser Asp Val Pro Gly
1425 1430 1435 1440

Glu Pro Leu Val Leu Ala Pro Ser Glu Gln Thr Thr Ile Thr Leu Pro
1445 1450 1455

Met Ala Thr Trp Leu Ser Thr Ser Leu Thr Glu Glu Met Ala Ser Thr
1460 1465 1470

Agp Leu Asp Ile Ser Ser Pro Ser Ser Pro Met Ser Thr Phe Ala Ile
1475 1480 1485

Phe Pro Pro Met Ser Thr Pro Ser His Glu Leu Ser Lys Ser Glu Ala
1490 1495 1500

Agp Thr Ser Ala Ile Arg Asn Thr Asp Ser Thr Thr Leu Asp Gln His
1505 1510 1515 1520

Leu Gly Ile Arg Ser Leu Gly Arg Thr Gly Asp Leu Thr Thr Val Pro
1525 1530 1535

Ile Thr Pro Leu Thr Thr Thr Trp Thr Ser Val Ile Glu Hig Ser Thr
1540 1545 1550

Gln Ala Gln Asp Thr Leu Ser Ala Thr Met Ser Pro Thr His Val Thr
1555 1560 1565

Gln Ser Leu Lys Asp Gln Thr Ser Ile Pro Ala Ser Ala Ser Pro Ser
1570 1575 1580

His Leu Thr Glu Val Tyr Pro Glu Leu Gly Thr Gln Gly Arg Ser Ser
1585 1590 1595 1600

Ser Glu Ala Thr Thr Phe Trp Lys Pro Ser Thr Asp Thr Leu Ser Arg
1605 1610 lels

Glu Ile Glu Thr Gly Pro Thr Asn Ile Gln Ser Thr Pro Pro Met Asp
1620 1625 1630

Asn Thr Thr Thr Gly Ser Ser Ser Ser Gly Val Thr Leu Gly Ile Ala
1635 1640 1645

His Leu Pro Ile Gly Thr Ser Ser Pro Ala Glu Thr Ser Thr Asn Met
1650 1655 1660

Ala Leu Glu Arg Arg Ser Ser Thr Ala Thr Val Ser Met Ala Gly Thr
1665 1670 1675 1680

Met Gly Leu Leu Val Thr Ser Ala Pro Gly Arg Ser Ile Ser Gln Ser
1685 1690 1695

Leu Gly Arg Val Ser Ser Val Leu Ser Glu Ser Thr Thr Glu Gly Val
1700 1705 1710

Thr Asp Ser Ser Lys Gly Ser Ser Pro Arg Leu Asn Thr Gln Gly Asn
1715 1720 1725

Thr Ala Leu Ser Ser Ser Leu Glu Pro Ser Tyr Ala Glu Gly Ser Gln
1730 1735 1740
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Met Ser Thr Ser Ile Pro Leu Thr Ser Ser Pro Thr Thr Pro Asp Val
1745 1750 1755 1760

Glu Phe Ile Gly Gly Ser Thr Phe Trp Thr Lys Glu Val Thr Thr Val
1765 1770 1775

Met Thr Ser Asp Ile Ser Lys Ser Ser Ala Arg Thr Glu Ser Ser Ser
1780 1785 1790

Ala Thr Leu Met Ser Thr Ala Leu Gly Ser Thr Glu Asn Thr Gly Lys
1795 1800 1805

Glu Lys Leu Arg Thr Ala Ser Met Asp Leu Pro Ser Pro Thr Proc Ser
1810 1815 1820

Met Glu Val Thr Pro Trp Ile Ser Leu Thr Leu Ser Asn Ala Pro Asn
1825 1830 1835 1840

Thr Thr Asp Ser Leu Asp Leu Ser His Gly Val His Thr Ser Ser Ala
1845 1850 1855

Gly Thr Leu Ala Thr Asp Arg Ser Leu Asn Thr Gly Val Thr Arg 2Ala
1860 1865 1870

Ser Arg Leu Glu Asn Gly Ser Asp Thr Ser Ser Lys Ser Leu Ser Met
1875 1880 1885

Gly Asn Ser Thr His Thr Ser Met Thr Tyr Thr Glu Lys Ser Glu Val
1890 1895 1900

Ser Ser Ser Ile His Pro Arg Pro Glu Thr Ser Ala Pro Gly Ala Glu
1905 1910 1915 1920

Thr Thr Leu Thr Ser Thr Pro Gly Asn Arg Ala Ile Ser Leu Thr Leu
1925 1930 1935

Pro Phe Ser Ser Ile Pro Val Glu Glu Val Ile Ser Thr Gly Ile Thr
1940 1945 1950

Ser Gly Pro Asp Ile Asn Ser Ala Pro Met Thr His Ser Pro Ile Thr
1955 1960 1965

Pro Pro Thr Ile Val Trp Thr Ser Thr Gly Thr Ile Glu Gln Ser Thr
1970 1975 1980

Gln Pro Leu His Ala Val Ser Ser Glu Lys Val Ser Val Gln Thr Gln
1985 1990 1995 2000

Ser Thr Pro Tyr Val Asn Ser Val Ala Val Ser Ala Ser Pro Thr His
2005 2010 2015

Glu Asn Ser Val Ser Ser Gly Ser Ser Thr Ser Ser Pro Tyr Ser Ser
2020 2025 2030

Ala Ser Leu Glu Ser Leu Asp Ser Thr Ile Ser Arg Arg Asn Ala Ile
2035 2040 2045

Thr Ser Trp Leu Trp Asp Leu Thr Thr Ser Leu Pro Thr Thr Thr Trp
2050 2055 2060

Pro Ser Thr Ser Leu Ser Glu Ala Leu Ser Ser Gly His Ser Gly Val
2065 2070 2075 2080

Ser Asn Pro Ser Ser Thr Thr Thr Glu Phe Pro Leu Phe Ser Ala 2la
2085 2090 2095

Ser Thr Ser Ala Ala Lys Gln Arg Asn Pro Glu Thr Glu Thr His Gly
2100 2105 2110

Pro Gln Asn Thr Ala Ala Ser Thr Leu Asn Thr Asp Ala Ser Ser Val
2115 2120 2125

Thr Gly Leu Ser Glu Thr Pro Val Gly Ala Ser Ile Ser Ser Glu Val
2130 2135 2140
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Pro Leu Pro Met Ala Ile Thr Ser Arg Ser Asp Val Ser Gly Leu Thr
2145 2150 2155 2160

Ser Glu Ser Thr Ala Asn Pro Ser Leu Gly Thr Ala Ser Ser 2la Gly
2165 2170 2175

Thr Lys Leu Thr Arg Thr Ile Ser Leu Pro Thr Ser Glu Ser Leu Val
2180 2185 2190

Ser Phe Arg Met Asn Lys Asp Pro Trp Thr Val Ser Ile Pro Leu Gly
2195 2200 2205

Ser His Pro Thr Thr Asn Thr Glu Thr Ser Ile Pro Val Asn Ser 2la
2210 2215 2220

Gly Pro Pro Gly Leu Ser Thr Val Ala Ser Asp Val Ile Asp Thr Pro
2225 2230 2235 2240

Ser Asp Gly Ala Glu Ser Ile Pro Thr Val Ser Phe Ser Pro Ser Pro
2245 2250 2255

Asp Thr Glu Val Thr Thr Ile Ser His Phe Pro Glu Lys Thr Thr His
2260 2265 2270

Ser Phe Arg Thr Ile Ser Ser Leu Thr His Glu Leu Thr Ser Arg Val
2275 2280 2285

Thr Pro Ile Pro Gly Asp Trp Met Ser Ser Ala Met Ser Thr Lys Pro
2290 2295 2300

Thr Gly Ala Ser Pro Ser Ile Thr Leu Gly Glu Arg Arg Thr Ile Thr
2305 2310 2315 2320

Ser Ala Ala Pro Thr Thr Ser Pro Ile Val Leu Thr Ala Ser Phe Thr
2325 2330 2335

Glu Thr Ser Thr Val Ser Leu Asp Asn Glu Thr Thr Val Lys Thr Ser
2340 2345 2350

Agp Ile Leu Asp Ala Arg Lys Thr Asn Glu Leu Pro Ser Asp Ser Ser
2355 2360 2365

Ser Ser Ser Asp Leu Ile Asn Thr Ser Ile Ala Ser Ser Thr Met Asp
2370 2375 2380

Val Thr Lys Thr Ala Ser Ile Ser Pro Thr Ser Ile Ser Gly Met Thr
2385 2390 2395 2400

Ala Ser Ser Ser Pro Ser Leu Phe Ser Ser Asp Arg Pro Gln Val Pro
2405 2410 2415

Thr Ser Thr Thr Glu Thr Asn Thr Ala Thr Ser Pro Ser Val Ser Ser
2420 2425 2430

Asn Thr Tyr Ser Leu Asp Gly Gly Ser Asn Val Gly Gly Thr Pro Ser
2435 2440 2445

Thr Leu Pro Pro Phe Thr Ile Thr His Pro Val Glu Thr Ser Ser 2la
2450 2455 2460

Leu Leu Ala Trp Ser Arg Pro Val Arg Thr Phe Ser Thr Met Val Ser
2465 2470 2475 2480

Thr Asp Thr Ala Ser Gly Glu Asn Pro Thr Ser Ser Asn Ser Val Val
2485 2490 2495

Thr Ser Val Pro Ala Pro Gly Thr Trp Thr Ser Val Gly Ser Thr Thr
2500 2505 2510

Asp Leu Pro Ala Met Gly Phe Leu Lys Thr Ser Pro Ala Gly Glu 2Ala
2515 2520 2525

Hig Ser Leu Leu Ala Ser Thr Ile Glu Pro Ala Thr Ala Phe Thr Pro
2530 2535 2540

Hig Leu Ser Ala Ala Val Val Thr Gly Ser Ser Ala Thr Ser Glu Ala
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2545 2550 2555 2560

Ser Leu Leu Thr Thr Ser Glu Ser Lys Ala Ile His Ser Ser Pro Gln
2565 2570 2575

Thr Pro Thr Thr Pro Thr Ser Gly Ala Asn Trp Glu Thr Ser 2la Thr
2580 2585 2590

Pro Glu Ser Leu Leu Val Val Thr Glu Thr Ser Asp Thr Thr Leu Thr
2595 2600 2605

Ser Lys Ile Leu Val Thr Asp Thr Ile Leu Phe Ser Thr Val Ser Thr
2610 2615 2620

Pro Pro Ser Lys Phe Pro Ser Thr Gly Thr Leu Ser Gly Ala Ser Phe
2625 2630 2635 2640

Pro Thr Leu Leu Pro Asp Thr Pro Ala Ile Pro Leu Thr Ala Thr Glu
2645 2650 2655

Pro Thr Ser Ser Leu Ala Thr Ser Phe Asp Ser Thr Pro Leu Val Thr
2660 2665 2670

Ile Ala Ser Asp Ser Leu Gly Thr Val Pro Glu Thr Thr Leu Thr Met
2675 2680 2685

Ser Glu Thr Ser Asn Gly Asp Ala Leu Val Leu Lys Thr Val Ser Asn
25690 2695 2700

Pro Asp Arg Ser Ile Pro Gly Ile Thr Ile Gln Gly Val Thr Glu Ser
2705 2710 2715 2720

Pro Leu His Pro Ser Ser Thr Ser Pro Ser Lys Ile Val Ala Pro Arg
2725 2730 2735

Asn Thr Thr Tyr Glu Gly Ser Ile Thr Val Ala Leu Ser Thr Leu Pro
2740 2745 2750

Ala Gly Thr Thr Gly Ser Leu Val Phe Ser Gln Ser Ser Glu Ash Ser
2755 2760 2765

Glu Thr Thr Ala Leu Val Asp Ser Ser Ala Gly Leu Glu Arg Ala Ser
2770 2775 2780

Val Met Pro Leu Thr Thr Gly Ser Gln Gly Met Ala Ser Ser Gly Gly
2785 2790 2795 2800

Ile Arg Ser Gly Ser Thr His Ser Thr Gly Thr Lys Thr Phe Ser Ser
2805 2810 2815

Leu Pro Leu Thr Met Asn Pro Gly Glu Val Thr Ala Met Ser Glu Ile
2820 2825 2830

Thr Thr Asn Arg Leu Thr Ala Thr Gln Ser Thr Ala Pro Lys Gly Ile
2835 2840 2845

Pro Val Lys Pro Thr Ser Ala Glu Ser Gly Leu Leu Thr Pro Val Ser
2850 2855 2860

Ala Ser Ser Ser Pro Ser Lys Ala Phe Ala Ser Leu Thr Thr Ala Pro
2865 2870 2875 2880

Pro Thr Trp Gly Ile Pro Gln Ser Thr Leu Thr Phe Glu Phe Ser Glu
2885 2890 2895

Val Pro Ser Leu Asp Thr Lys Ser Ala Ser Leu Pro Thr Pro Gly Gln
2900 2905 2910

Ser Leu Asn Thr Ile Pro Asp Ser Asp Ala Ser Thr Ala Ser Ser Ser
2915 2920 2925

Leu Ser Lys Ser Pro Glu Lys Asn Pro Arg Ala Arg Met Met Thr Ser
2930 2935 2940

Thr Lys Ala Ile Ser Ala Ser Ser Phe Gln Ser Thr Gly Phe Thr Glu
2945 2950 2955 2960



US 2009/0075307 A1l Mar. 19, 2009
84

-continued

Thr Pro Glu Gly Ser Ala Ser Pro Ser Met Ala Gly His Glu Pro Arg
2965 2970 2975

Val Pro Thr Ser Gly Thr Gly Asp Pro Arg Tyr Ala Ser Glu Ser Met
2980 2985 2990

Ser Tyr Pro Asp Pro Ser Lys Ala Ser Ser Ala Met Thr Ser Thr Ser
2995 3000 3005

Leu Ala Ser Lys Leu Thr Thr Leu Phe Ser Thr Gly Gln Ala 2la Arg
3010 3015 3020

Ser Gly Ser Ser Ser Ser Pro Ile Ser Leu Ser Thr Glu Lys Glu Thr
3025 3030 3035 3040

Ser Phe Leu Ser Pro Thr Ala Ser Thr Ser Arg Lys Thr Ser Leu Phe
3045 3050 3055

Leu Gly Pro Ser Met Ala Arg Gln Pro Asn Ile Leu Val His Leu Gln
3060 3065 3070

Thr Ser Ala Leu Thr Leu Ser Pro Thr Ser Thr Leu Asn Met Ser Gln
3075 3080 3085

Glu Glu Pro Pro Glu Leu Thr Ser Ser Gln Thr Ile Ala Glu Glu Glu
3090 3095 3100

Gly Thr Thr Ala Glu Thr Gln Thr Leu Thr Phe Thr Pro Ser Glu Thr
3105 3110 3115 3120

Pro Thr Ser Leu Leu Pro Val Ser Ser Pro Thr Glu Pro Thr 2la Arg
3125 3130 3135

Arg Lys Ser Ser Pro Glu Thr Trp Ala Ser Ser Ile Ser Val Pro Ala
3140 3145 3150

Lys Thr Ser Leu Val Glu Thr Thr Asp Gly Thr Leu Val Thr Thr Ile
3155 3160 3165

Lys Met Ser Ser Gln Ala Ala Gln Gly Asn Ser Thr Trp Pro 2Ala Pro
3170 3175 3180

Ala Glu Glu Thr Gly Ser Ser Pro Ala Gly Thr Ser Pro Gly Ser Pro
3185 3190 3195 3200

Glu Met Ser Thr Thr Leu Lys Ile Met Ser Ser Lys Glu Pro Ser Ile
3205 3210 3215

Ser Pro Glu Ile Arg Ser Thr Val Arg Asn Ser Pro Trp Lys Thr Pro
3220 3225 3230

Glu Thr Thr Val Pro Met Glu Thr Thr Val Glu Pro Val Thr Leu Gln
3235 3240 3245

Ser Thr Ala Leu Gly Ser Gly Ser Thr Ser Ile Ser His Leu Pro Thr
3250 3255 3260

Gly Thr Thr Ser Pro Thr Lys Ser Pro Thr Glu Asnh Met Leu Ala Thr
3265 3270 3275 3280

Glu Arg Val Ser Leu Ser Pro Ser Pro Pro Glu Ala Trp Thr Asn Leu
3285 3290 3295

Tyr Ser Gly Thr Pro Gly Gly Thr Arg Gln Ser Leu Ala Thr Met Ser
3300 3305 3310

Ser Val Ser Leu Glu Ser Pro Thr Ala Arg Ser Ile Thr Gly Thr Gly
3315 3320 3325

Gln Gln Ser Ser Pro Glu Leu Val Ser Lys Thr Thr Gly Met Glu Phe
3330 3335 3340

Ser Met Trp His Gly Ser Thr Gly Gly Thr Thr Gly Asp Thr His Val
3345 3350 3355 3360
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Ser Leu Ser Thr Ser Ser Asn Ile Leu Glu Asp Pro Val Thr Ser Pro
3365 3370 3375

Asn Ser Val Ser Ser Leu Thr Asp Lys Ser Lys His Lys Thr Glu Thr
3380 3385 3390

Trp Val Ser Thr Thr Ala Ile Pro Ser Thr Val Leu Asn Asn Lys Ile
3395 3400 3405

Met Ala Ala Glu Gln Gln Thr Ser Arg Ser Val Asp Glu Ala Tyr Ser
3410 3415 3420

Ser Thr Ser Ser Trp Ser Asp Gln Thr Ser Gly Ser Asp Ile Thr Leu
3425 3430 3435 3440

Gly Ala Ser Pro Asp Val Thr Asn Thr Leu Tyr Ile Thr Ser Thr 2Ala
3445 3450 3455

Gln Thr Thr Ser Leu Val Ser Leu Pro Ser Gly Asp Gln Gly Ile Thr
3460 3465 3470

Ser Leu Thr Asn Pro Ser Gly Gly Lys Thr Ser Ser Ala Ser Ser Val
3475 3480 3485

Thr Ser Pro Ser Ile Gly Leu Glu Thr Leu Arg Ala Asn Val Ser Ala
3490 3495 3500

Val Lys Ser Asp Ile Ala Pro Thr Ala Gly His Leu Ser Gln Thr Ser
3505 3510 3515 3520

Ser Pro Ala Glu Val Ser Ile Leu Asp Val Thr Thr Ala Pro Thr Pro
3525 3530 3535

Gly Ile Ser Thr Thr Ile Thr Thr Met Gly Thr Asn Ser Ile Ser Thr
3540 3545 3550

Thr Thr Pro Asn Pro Glu Val Gly Met Ser Thr Met Asp Ser Thr Pro
3555 3560 3565

Ala Thr Glu Arg Arg Thr Thr Ser Thr Glu His Pro Ser Thr Trp Ser
3570 3575 3580

Ser Thr Ala Ala Ser Asp Ser Trp Thr Val Thr Asp Met Thr Ser Asn
3585 3590 3595 3600

Leu Lys Val Ala Arg Ser Pro Gly Thr Ile Ser Thr Met His Thr Thr
3605 3610 3615

Ser Phe Leu Ala Ser Ser Thr Glu Leu Asp Ser Met Ser Thr Pro His
3620 3625 3630

Gly Arg Ile Thr Val Ile Gly Thr Ser Leu Val Thr Pro Ser Ser Asp
3635 3640 3645

Ala Ser Ala Val Lys Thr Glu Thr Ser Thr Ser Glu Arg Thr Leu Ser
35650 3655 3660

Pro Ser Asp Thr Thr Ala Ser Thr Pro Ile Ser Thr Phe Ser Arg Val
3665 3670 3675 3680

Gln Arg Met Ser Ile Ser Val Pro Asp Ile Leu Ser Thr Ser Trp Thr
3685 3690 3695

Pro Ser Ser Thr Glu Ala Glu Asp Val Pro Val Ser Met Val Ser Thr
3700 3705 3710

Agp Hig Ala Ser Thr Lys Thr Asp Pro Asn Thr Pro Leu Ser Thr Phe
3715 3720 3725

Leu Phe Asp Ser Leu Ser Thr Leu Asp Trp Asp Thr Gly Arg Ser Leu
3730 3735 3740

Ser Ser Ala Thr Ala Thr Thr Ser Ala Pro Gln Gly Ala Thr Thr Pro
3745 3750 3755 3760

Gln Glu Leu Thr Leu Glu Thr Met Ile Ser Pro Ala Thr Ser Gln Leu
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3765 3770 3775

Pro Phe Ser Ile Gly His Ile Thr Ser Ala Val Thr Pro Ala Ala Met
3780 3785 3790

Ala Arg Ser Ser Gly Val Thr Phe Ser Arg Pro Asp Pro Thr Ser Lys
3795 3800 3805

Lys Ala Glu Gln Thr Ser Thr Gln Leu Pro Thr Thr Thr Ser Ala His
3810 3815 3820

Pro Gly Gln Val Pro Arg Ser Ala Ala Thr Thr Leu Asp Val Ile Pro
3825 3830 3835 3840

His Thr Ala Lys Thr Pro Asp Ala Thr Phe Gln Arg Gln Gly Gln Thr
3845 3850 3855

Ala Leu Thr Thr Glu Ala Arg Ala Thr Ser Asp Ser Trp Asn Glu Lys
3860 3865 3870

Glu Lys Ser Thr Pro Ser Ala Pro Trp Ile Thr Glu Met Met Asn Ser
3875 3880 3885

Val Ser Glu Asp Thr Ile Lys Glu Val Thr Ser Ser Ser Ser Val Leu
3890 3895 3900

Arg Thr Leu Asn Thr Leu Asp Ile Asn Leu Glu Ser Gly Thr Thr Ser
3905 3910 3915 3920

Ser Pro Ser Trp Lys Ser Ser Pro Tyr Glu Arg Ile Ala Pro Ser Glu
3925 3930 3935

Ser Thr Thr Asp Lys Glu Ala Ile His Pro Ser Thr Asn Thr Val Glu
3940 3945 3950

Thr Thr Gly Trp Val Thr Ser Ser Glu His Ala Ser Hig Ser Thr Ile
3955 3960 3965

Pro Ala His Ser Ala Ser Ser Lys Leu Thr Ser Pro Val Val Thr Thr
3970 3975 3980

Ser Thr Arg Glu Gln Ala Ile Val Ser Met Ser Thr Thr Thr Trp Pro
3985 3990 3995 4000

Glu Ser Thr Arg Ala Arg Thr Glu Pro Asn Ser Phe Leu Thr Ile Glu
4005 4010 4015

Leu Arg Asp Val Ser Pro Tyr Met Asp Thr Ser Ser Thr Thr Gln Thr
4020 4025 4030

Ser Ile Ile Ser Ser Pro Gly Ser Thr Ala Ile Thr Lys Gly Pro Arg
4035 4040 4045

Thr Glu Ile Thr Ser Ser Lys Arg Ile Ser Ser Ser Phe Leu 2Zla Gln
4050 4055 4060

Ser Met Arg Ser Ser Asp Ser Pro Ser Glu Ala Ile Thr Arg Leu Ser
4065 4070 4075 4080

Asn Phe Pro Ala Met Thr Glu Ser Gly Gly Met Ile Leu Ala Met Gln
4085 4090 4095

Thr Ser Pro Pro Gly Ala Thr Ser Leu Ser Ala Pro Thr Leu Asp Thr
4100 4105 4110

Ser Ala Thr Ala Ser Trp Thr Gly Thr Pro Leu Ala Thr Thr Gln Arg
4115 4120 4125

Phe Thr Tyr Ser Glu Lys Thr Thr Leu Phe Ser Lys Gly Pro Glu Asp
4130 4135 4140

Thr Ser Gln Pro Ser Pro Pro Ser Val Glu Glu Thr Ser Ser Ser Ser
4145 4150 4155 4160

Ser Leu Val Pro Ile Hig Ala Thr Thr Ser Pro Ser Asn Ile Leu Leu
4165 4170 4175
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Thr Ser Gln Gly His Ser Pro Ser Ser Thr Pro Pro Val Thr Ser Val
4180 4185 4190

Phe Leu Ser Glu Thr Ser Gly Leu Gly Lys Thr Thr Asp Met Ser Arg
4195 4200 4205

Ile Ser Leu Glu Pro Gly Thr Ser Leu Pro Pro Asn Leu Ser Ser Thr
4210 4215 4220

Ala Gly Glu Ala Leu Ser Thr Tyr Glu Ala Ser Arg Asp Thr Lys Ala
4225 4230 4235 4240

Ile His His Ser Ala Asp Thr Ala Val Thr Asn Met Glu Ala Thr Ser
4245 4250 4255

Ser Glu Tyr Ser Pro Ile Pro Gly His Thr Lys Pro Ser Lys Ala Thr
4260 4265 4270

Ser Pro Leu Val Thr Ser His Ile Met Gly Asp Ile Thr Ser Ser Thr
4275 4280 4285

Ser Val Phe Gly Ser Ser Glu Thr Thr Glu Ile Glu Thr Val Ser Ser
4290 4295 4300

Val Asn Gln Gly Leu Gln Glu Arg Ser Thr Ser Gln Val Ala Ser Ser
4305 4310 4315 4320

Ala Thr Glu Thr Ser Thr Val Ile Thr His Val Ser Ser Gly Asp Ala
4325 4330 4335

Thr Thr His Val Thr Lys Thr Gln Ala Thr Phe Ser Ser Gly Thr Ser
4340 4345 4350

Ile Ser Ser Pro His Gln Phe Ile Thr Ser Thr Asn Thr Phe Thr Asp
4355 4360 4365

Val Ser Thr Asn Pro Ser Thr Ser Leu Ile Met Thr Glu Ser Ser Gly
4370 4375 4380

Val Thr Ile Thr Thr Gln Thr Gly Pro Thr Gly Ala Ala Thr Gln Gly
4385 4390 4395 4400

Pro Tyr Leu Leu Asp Thr Ser Thr Met Pro Tyr Leu Thr Glu Thr Pro
4405 4410 4415

Leu Ala Val Thr Pro Asp Phe Met Gln Ser Glu Lys Thr Thr Leu Ile
4420 4425 4430

Ser Lys Gly Pro Lys Asp Val Ser Trp Thr Ser Pro Pro Ser Val 2Ala
4435 4440 4445

Glu Thr Ser Tyr Pro Ser Ser Leu Thr Pro Phe Leu Val Thr Thr Ile
4450 4455 4460

Pro Pro Ala Thr Ser Thr Leu Gln Gly Gln His Thr Ser Ser Pro Val
4465 4470 4475 4480

Ser Ala Thr Ser Val Leu Thr Ser Gly Leu Val Lys Thr Thr Asp Met
4485 4490 4495

Leu Asn Thr Ser Met Glu Pro Val Thr Asn Ser Pro Gln Asn Leu Asn
4500 4505 4510

Asn Pro Ser Asn Glu Ile Leu Ala Thr Leu Ala Ala Thr Thr Asp Ile
4515 4520 4525

Glu Thr Ile His Pro Ser Ile Asn Lys Ala Val Thr Asn Met Gly Thr
4530 4535 4540

Ala Ser Ser Ala His Val Leu His Ser Thr Leu Pro Val Ser Ser Glu
4545 4550 4555 4560

Pro Ser Thr Ala Thr Ser Pro Met Val Pro Ala Ser Ser Met Gly Asp
4565 4570 4575
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Ala Leu Ala Ser Ile Ser Ile Pro Gly Ser Glu Thr Thr Asp Ile Glu
4580 4585 4590

Gly Glu Pro Thr Ser Ser Leu Thr Ala Gly Arg Lys Glu Asn Ser Thr
4595 4600 4605

Leu Gln Glu Met Asn Ser Thr Thr Glu Ser Asn Ile Ile Leu Ser Asn
4510 4615 4620

Val Ser Val Gly Ala Ile Thr Glu Ala Thr Lys Met Glu Val Pro Ser
4625 4630 4635 4640

Phe Asp Ala Thr Phe Ile Pro Thr Pro Ala Gln Ser Thr Lys Phe Pro
4645 4650 4655

Asp Ile Phe Ser Val Ala Ser Ser Arg Leu Ser Asn Ser Pro Pro Met
4660 4665 4670

Thr Ile Ser Thr His Met Thr Thr Thr Gln Thr Gly Ser Ser Gly Ala
4675 4680 4685

Thr Ser Lys Ile Pro Leu Ala Leu Asp Thr Ser Thr Leu Glu Thr Ser
4590 4695 4700

Ala Gly Thr Pro Ser Val Val Thr Glu Gly Phe Ala His Ser Lys Ile
4705 4710 4715 4720

Thr Thr Ala Met Asn Asn Asp Val Lys Asp Val Ser Gln Thr 2Asn Pro
4725 4730 4735

Pro Phe Gln Asp Glu Ala Ser Ser Pro Ser Ser Gln Ala Pro Val Leu
4740 4745 4750

Val Thr Thr Leu Pro Ser Ser Val Ala Phe Thr Pro Gln Trp His Ser
4755 4760 4765

Thr Ser Ser Pro Val Ser Met Ser Ser Val Leu Thr Ser Ser Leu Val
4770 4775 4780

Lys Thr Ala Gly Lys Val Asp Thr Ser Leu Glu Thr Val Thr Ser Ser
4785 4790 4795 4800

Pro Gln Ser Met Ser Asn Thr Leu Asp Asp Ile Ser Val Thr Ser Ala
4805 4810 4815

Ala Thr Thr Asp Ile Glu Thr Thr His Pro Ser Ile Asn Thr Val Val
4820 4825 4830

Thr Asn Val Gly Thr Thr Gly Ser Ala Phe Glu Ser Hig Ser Thr Val
4835 4840 4845

Ser Ala Tyr Pro Glu Pro Ser Lys Val Thr Ser Pro Asn Val Thr Thr
4850 4855 4860

Ser Thr Met Glu Asp Thr Thr Ile Ser Arg Ser Ile Pro Lys Ser Ser
4865 4870 4875 4880

Lys Thr Thr Arg Thr Glu Thr Glu Thr Thr Ser Ser Leu Thr Pro Lys
4885 4890 4895

Leu Arg Glu Thr Ser Ile Ser Gln Glu Ile Thr Ser Ser Thr Glu Thr
4900 4905 4910

Ser Thr Val Pro Tyr Lys Glu Leu Thr Gly Ala Thr Thr Glu Val Ser
4915 4920 4925

Arg Thr Asp Val Thr Ser Ser Ser Ser Thr Ser Phe Pro Gly Pro Asp
4930 4935 4940

Gln Ser Thr Val Ser Leu Asp Ile Ser Thr Glu Thr Asn Thr Arg Leu
4945 4950 4955 4960

Ser Thr Ser Pro Ile Met Thr Glu Ser Ala Glu Ile Thr Ile Thr Thr
4965 4970 4975

Gln Thr Gly Pro Hisg Gly Ala Thr Ser Gln Asp Thr Phe Thr Met Asp
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4980 4985 4990

Pro Ser Asn Thr Thr Pro Gln Ala Gly Ile His Ser Ala Met Thr His
4995 5000 5005

Gly Phe Ser Gln Leu Asp Val Thr Thr Leu Met Ser Arg Ile Proc CGln
5010 5015 5020

Asp Val Ser Trp Thr Ser Pro Pro Ser Val Asp Lys Thr Ser Ser Pro
5025 5030 5035 5040

Ser Ser Phe Leu Ser Ser Pro Ala Met Thr Thr Pro Ser Leu Ile Ser
5045 5050 5055

Ser Thr Leu Pro Glu Asp Lys Leu Ser Ser Pro Met Thr Ser Leu Leu
5060 5065 5070

Thr Ser Gly Leu Val Lys Ile Thr Asp Ile Leu Arg Thr Arg Leu Glu
5075 5080 5085

Pro Val Thr Ser Ser Leu Pro Asn Phe Ser Ser Thr Ser Asp Lys Ile
5090 5095 5100

Leu Ala Thr Ser Lys Asp Ser Lys Asp Thr Lys Glu Ile Phe Pro Ser
5105 5110 5115 5120

Ile Asn Thr Glu Glu Thr Asn Val Lys Ala Asn Asn Ser Gly His Glu
5125 5130 5135

Ser His Ser Pro Ala Leu Ala Asp Ser Glu Thr Pro Lys Ala Thr Thr
5140 5145 5150

Gln Met Val Ile Thr Thr Thr Val Gly Asp Pro Ala Pro Ser Thr Ser
5155 5160 5165

Met Pro Val His Gly Ser Ser Glu Thr Thr Asn Ile Lys Arg Glu Pro
5170 5175 5180

Thr Tyr Phe Leu Thr Pro Arg Leu Arg Glu Thr Ser Thr Ser Gln Glu
5185 5190 5195 5200

Ser Ser Phe Pro Thr Asp Thr Ser Phe Leu Leu Ser Lys Val Pro Thr
5205 5210 5215

Gly Thr Ile Thr Glu Val Ser Ser Thr Gly Val Asn Ser Ser Ser Lys
5220 5225 5230

Ile Ser Thr Pro Asp His Asp Lys Ser Thr Val Pro Pro Asp Thr Phe
5235 5240 5245

Thr Gly Glu Ile Pro Arg Val Phe Thr Ser Ser Ile Lys Thr Lys Ser
5250 5255 5260

Ala Glu Met Thr Ile Thr Thr Gln Ala Ser Pro Pro Glu Ser Ala Ser
5265 5270 5275 5280

His Ser Thr Leu Pro Leu Asp Thr Ser Thr Thr Leu Ser Gln Gly Gly
5285 5290 5295

Thr His Ser Thr Val Thr Gln Gly Phe Pro Tyr Ser Glu Val Thr Thr
5300 5305 5310

Leu Met Gly Met Gly Pro Gly Asn Val Ser Trp Met Thr Thr Pro Pro
5315 5320 5325

Val Glu Glu Thr Ser Ser Val Ser Ser Leu Met Ser Ser Pro Ala Met
5330 5335 5340

Thr Ser Pro Ser Pro Val Ser Ser Thr Ser Pro Gln Ser Ile Pro Ser
5345 5350 5355 5360

Ser Pro Leu Pro Val Thr Ala Leu Pro Thr Ser Val Leu Val Thr Thr
5365 5370 5375

Thr Asp Val Leu Gly Thr Thr Ser Pro Glu Ser Val Thr Ser Ser Pro
5380 5385 5390
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Pro Asn Leu Ser Ser Ile Thr His Glu Arg Pro Ala Thr Tyr Lys Asp
5395 5400 5405

Thr Ala His Thr Glu Ala Ala Met His His Ser Thr Asn Thr 2Ala Val
5410 5415 5420

Thr Asn Val Gly Thr Ser Gly Ser Gly His Lys Ser Gln Ser Ser Val
5425 5430 5435 5440

Leu Ala Asp Ser Glu Thr Ser Lys Ala Thr Pro Leu Met Ser Thr Thr
5445 5450 5455

Ser Thr Leu Gly Asp Thr Ser Val Ser Thr Ser Thr Pro Asn Ile Ser
5460 5465 5470

Gln Thr Asn Gln Ile Gln Thr Glu Pro Thr Ala Ser Leu Ser Pro Arg
5475 5480 5485

Leu Arg Glu Ser Ser Thr Ser Glu Lys Thr Ser Ser Thr Thr Glu Thr
5490 5495 5500

Asn Thr Ala Phe Ser Tyr Val Pro Thr Gly Ala Ile Thr Gln Ala Ser
5505 5510 5515 5520

Arg Thr Glu Ile Ser Ser Ser Arg Thr Ser Ile Ser Asp Leu Asp Arg
5525 5530 5535

Pro Thr Ile Ala Pro Asp Ile Ser Thr Gly Met Ile Thr Arg Leu Phe
5540 5545 5550

Thr Ser Pro Ile Met Thr Lys Ser Ala Glu Met Thr Val Thr Thr Gln
5555 5560 5565

Thr Thr Thr Pro Gly Ala Thr Ser Gln Gly Ile Leu Pro Trp Asp Thr
5570 5575 5580

Ser Thr Thr Leu Phe Gln Gly Gly Thr His Ser Thr Val Ser Gln Gly
5585 5590 5595 5600

Phe Pro His Ser Glu Ile Thr Thr Leu Arg Ser Arg Thr Pro Gly Asp
5605 5610 5615

Val Ser Trp Met Thr Thr Pro Pro Val Glu Glu Thr Ser Ser Gly Phe
5620 5625 5630

Ser Leu Met Ser Pro Ser Met Thr Ser Pro Ser Pro Val Ser Ser Thr
5635 5640 5645

Ser Pro Glu Ser Ile Pro Ser Ser Pro Leu Pro Val Thr Ala Leu Leu
5550 5655 5660

Thr Ser Val Leu Val Thr Thr Thr Asn Val Leu Gly Thr Thr Ser Pro
5665 5670 5675 5680

Glu Pro Val Thr Ser Ser Pro Pro Asn Leu Ser Ser Pro Thr Gln Glu
5685 5690 5695

Arg Leu Thr Thr Tyr Lys Asp Thr Ala His Thr Glu Ala Met His Ala
5700 5705 5710

Ser Met Hig Thr Asn Thr Ala Val Ala Asn Val Gly Thr Ser Ile Ser
5715 5720 5725

Gly His Glu Ser Gln Ser Ser Val Pro Ala Asp Ser His Thr Ser Lys
5730 5735 5740

Ala Thr Ser Pro Met Gly Ile Thr Phe Ala Met Gly Asp Thr Ser Val
5745 5750 5755 5760

Ser Thr Ser Thr Pro Ala Phe Phe Glu Thr Arg Ile Gln Thr Glu Ser
5765 5770 5775

Thr Ser Ser Leu Ile Pro Gly Leu Arg Asp Thr Arg Thr Ser Glu Glu
5780 5785 5790
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Ile Asn Thr Val Thr Glu Thr Ser Thr Val Leu Ser Glu Val Pro Thr
5795 5800 5805

Thr Thr Thr Thr Glu Val Ser Arg Thr Glu Val Ile Thr Ser Ser Arg
5810 5815 5820

Thr Thr Ile Ser Gly Pro Asp His Ser Lys Met Ser Pro Tyr Ile Ser
5825 5830 5835 5840

Thr Glu Thr Ile Thr Arg Leu Ser Thr Phe Pro Phe Val Thr Gly Ser
5845 5850 5855

Thr Glu Met Ala Ile Thr Asn Gln Thr Gly Pro Ile Gly Thr Ile Ser
5860 5865 5870

Gln Ala Thr Leu Thr Leu Asp Thr Ser Ser Thr Ala Ser Trp Glu Cly
5875 5880 5885

Thr His Ser Pro Val Thr Gln Arg Phe Pro His Ser Glu Glu Thr Thr
5890 5895 5900

Thr Met Ser Arg Ser Thr Lys Gly Val Ser Trp Gln Ser Pro Pro Ser
5905 5910 5915 5920

Val Glu Glu Thr Ser Ser Pro Ser Ser Pro Val Pro Leu Pro 2Zla Ile
5925 5930 5935

Thr Ser His Ser Ser Leu Tyr Ser Ala Val Ser Gly Ser Ser Pro Thr
5940 5945 5950

Ser Ala Leu Pro Val Thr Ser Leu Leu Thr Ser Gly Arg Arg Lys Thr
5955 5960 5965

Ile Asp Met Leu Asp Thr His Ser Glu Leu Val Thr Ser Ser Leu Pro
5970 5975 5980

Ser Ala Ser Ser Phe Ser Gly Glu Ile Leu Thr Ser Glu Ala Ser Thr
5985 5990 5995 6000

ZAsn Thr Glu Thr Ile His Phe Ser Glu Asn Thr Ala Glu Thr Asn Met
6005 6010 6015

Gly Thr Thr Asn Ser Met His Lys Leu His Ser Ser Val Ser Ile His
6020 6025 6030

Ser Gln Pro Ser Gly His Thr Pro Pro Lys Val Thr Gly Ser Met Met
6035 6040 6045

Glu Asp Ala Ile Val Ser Thr Ser Thr Pro Gly Ser Pro Glu Thr Lys
6050 6055 6060

Asn Val Asp Arg Asp Ser Thr Ser Pro Leu Thr Pro Glu Leu Lys Glu
6065 6070 6075 6080

Asp Ser Thr Ala Leu Val Met Asn Ser Thr Thr Glu Ser Asn Thr Val
6085 6090 6095

Phe Ser Ser Val Ser Leu Asp Ala Ala Thr Glu Val Ser Arg Ala Glu
6100 6105 6110

Val Thr Tyr Tyr Asp Pro Thr Phe Met Pro Ala Ser Ala Gln Ser Thr
6115 6120 6125

Lys Ser Pro Asp Ile Ser Pro Glu Ala Ser Ser Ser His Ser Asn Ser
6130 6135 6140

Pro Pro Leu Thr Ile Ser Thr His Lys Thr Ile Ala Thr Gln Thr Gly
6145 6150 6155 6160

Pro Ser Gly Val Thr Ser Leu Gly Gln Leu Thr Leu Asp Thr Ser Thr
6165 6170 6175

Ile Ala Thr Ser Ala Gly Thr Pro Ser Ala Arg Thr Gln Asp Phe Val
6180 6185 6190

Asp Ser Glu Thr Thr Ser Val Met Asn Asn Asp Leu Asn Asp Val Leu
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6195 6200 6205

Lys Thr Ser Pro Phe Ser Ala Glu Glu Ala Asn Ser Leu Ser Ser Gln
6210 6215 6220

Ala Pro Leu Leu Val Thr Thr Ser Pro Ser Pro Val Thr Ser Thr Leu
6225 6230 6235 6240

Gln Glu His Ser Thr Ser Ser Leu Val Ser Val Thr Ser Val Pro Thr
6245 6250 6255

Pro Thr Leu Ala Lys Ile Thr Asp Met Asp Thr Asn Leu Glu Pro Val
6260 6265 6270

Thr Arg Ser Pro Gln Asn Leu Arg Asn Thr Leu Ala Thr Ser Glu 2la
6275 6280 6285

Thr Thr Asp Thr His Thr Met His Pro Ser Ile Asn Thr Ala Val Ala
6290 6295 6300

Asn Val Gly Thr Thr Ser Ser Pro Asn Glu Phe Tyr Phe Thr Val Ser
6305 6310 6315 6320

Pro Asp Ser Asp Pro Tyr Lys Ala Thr Ser Ala Val Val Ile Thr Ser
6325 6330 6335

Thr Ser Gly Asp Ser Ile Val Ser Thr Ser Met Pro Arg Ser Ser Ala
6340 6345 6350

Met Lys Lys Ile Glu Ser Glu Thr Thr Phe Ser Leu Ile Phe Arg Leu
6355 6360 6365

Arg Glu Thr Ser Thr Ser Gln Lys Ile Gly Ser Ser Ser Asp Thr Ser
6370 6375 6380

Thr Val Phe Asp Lys Ala Phe Thr Ala Ala Thr Thr Glu Val Ser Arg
6385 6390 6395 6400

Thr Glu Leu Thr Ser Ser Ser Arg Thr Ser Ile Gln Gly Thr Glu Lys
6405 6410 6415

Pro Thr Met Ser Pro Asp Thr Ser Thr Arg Ser Val Thr Met Leu Ser
6420 6425 6430

Thr Phe Ala Gly Leu Thr Lys Ser Glu Glu Arg Thr Ile Ala Thr Gln
6435 6440 6445

Thr Gly Pro His Arg Ala Thr Ser Gln Gly Thr Leu Thr Trp Asp Thr
6450 6455 6460

Ser Ile Thr Thr Ser Gln Ala Gly Thr His Ser Ala Met Thr His Gly
6465 6470 6475 6480

Phe Ser Gln Leu Asp Leu Ser Thr Leu Thr Ser Arg Val Pro Glu Tyr
6485 6490 6495

Ile Ser Gly Thr Ser Pro Pro Ser Val Glu Lys Thr Ser Ser Ser Ser
6500 6505 6510

Ser Leu Leu Ser Leu Pro Ala Ile Thr Ser Pro Ser Pro Val Pro Thr
6515 6520 6525

Thr Leu Pro Glu Ser Arg Pro Ser Ser Pro Val His Leu Thr Ser Leu
6530 6535 6540

Pro Thr Ser Gly Leu Val Lys Thr Thr Asp Met Leu Ala Ser Val 2Ala
6545 6550 6555 6560

Ser Leu Pro Pro Asn Leu Gly Ser Thr Ser His Lys Ile Pro Thr Thr
6565 6570 6575

Ser Glu Asp Ile Lys Asp Thr Glu Lys Met Tyr Pro Ser Thr Asn Ile
6580 6585 6590

Ala Val Thr Asn Val Gly Thr Thr Thr Ser Glu Lys Glu Ser Tyr Ser
6595 6600 6605
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Ser Val Pro Ala Tyr Ser Glu Pro Pro Lys Val Thr Ser Pro Met Val
6610 6615 6620

Thr Ser Phe Asn Ile Arg Asp Thr Ile Val Ser Thr Ser Met Pro Gly
6625 6630 6635 6640

Ser Ser Glu Ile Thr Arg Ile Glu Met Glu Ser Thr Phe Ser Leu 2la
6645 6650 6655

His Gly Leu Lys Gly Thr Ser Thr Ser Gln Asp Pro Ile Val Ser Thr
6660 6665 6670

Glu Lys Ser Ala Val Leu His Lys Leu Thr Thr Gly Ala Thr Glu Thr
6675 6680 6685

Ser Arg Thr Glu Val Ala Ser Ser Arg Arg Thr Ser Ile Pro Gly Pro
6690 6695 6700

Asp His Ser Thr Glu Ser Pro Asp Ile Ser Thr Glu Val Ile Pro Ser
6705 6710 6715 6720

Leu Pro Ile Ser Leu Gly Ile Thr Glu Ser Ser Asn Met Thr Ile Ile
6725 6730 6735

Thr Arg Thr Gly Pro Pro Leu Gly Ser Thr Ser Gln Gly Thr Phe Thr
6740 6745 6750

Leu Asp Thr Pro Thr Thr Ser Ser Arg Ala Gly Thr His Ser Met Ala
6755 6760 6765

Thr Gln Glu Phe Pro His Ser Glu Met Thr Thr Val Met Asn Lys Asp
6770 6775 6780

Pro Glu Ile Leu Ser Trp Thr Ile Pro Pro Ser Ile Glu Lys Thr Ser
6785 6790 6795 6800

Phe Ser Ser Ser Leu Met Pro Ser Pro Ala Met Thr Ser Pro Pro Val
6805 6810 6815

Ser Ser Thr Leu Pro Lys Thr Ile His Thr Thr Pro Ser Pro Met Thr
6820 6825 6830

Ser Leu Leu Thr Pro Ser Leu Val Met Thr Thr Asp Thr Leu Gly Thr
6835 6840 6845

Ser Pro Glu Pro Thr Thr Ser Ser Pro Pro Asn Leu Ser Ser Thr Ser
6850 6855 6860

His Glu Ile Leu Thr Thr Asp Glu Asp Thr Thr Ala Ile Glu Ala Met
6865 6870 6875 6880

His Pro Ser Thr Ser Thr Ala Ala Thr Asn Val Glu Thr Thr Ser Ser
6885 6890 6895

Gly His Gly Ser Gln Ser Ser Val Leu Ala Asp Ser Glu Lys Thr Lys
6900 6905 6910

Ala Thr Ala Pro Met Asp Thr Thr Ser Thr Met Gly His Thr Thr Val
6915 6920 6925

Ser Thr Ser Met Ser Val Ser Ser Glu Thr Thr Lys Ile Lys Arg Glu
6930 6935 6940

Ser Thr Tyr Ser Leu Thr Pro Gly Leu Arg Glu Thr Ser Ile Ser Gln
6945 6950 6955 6960

Asn Ala Ser Phe Ser Thr Asp Thr Ser Ile Val Leu Ser Glu Val Pro
6965 6970 6975

Thr Gly Thr Thr Ala Glu Val Ser Arg Thr Glu Val Thr Ser Ser Gly
6980 6985 6990

Arg Thr Ser Ile Pro Gly Pro Ser Gln Ser Thr Val Leu Pro Glu Ile
6995 7000 7005
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Ser Thr Arg Thr Met Thr Arg Leu Phe Ala Ser Pro Thr Met Thr Glu
7010 7015 7020

Ser Ala Glu Met Thr Ile Pro Thr Gln Thr Gly Pro Ser Gly Ser Thr
7025 7030 7035 7040

Ser Gln Asp Thr Leu Thr Leu Asp Thr Ser Thr Thr Lys Ser Gln 2Ala
7045 7050 7055

Lys Thr His Ser Thr Leu Thr Gln Arg Phe Pro His Ser Glu Met Thr
7060 7065 7070

Thr Leu Met Ser Arg Gly Pro Gly Asp Met Ser Trp Gln Ser Ser Pro
7075 7080 7085

Ser Leu Glu Asn Pro Ser Ser Leu Pro Ser Leu Leu Ser Leu Pro 2la
7090 7095 7100

Thr Thr Ser Pro Pro Pro Ile Ser Ser Thr Leu Pro Val Thr Ile Ser
7105 7110 7115 7120

Ser Ser Pro Leu Pro Val Thr Ser Leu Leu Thr Ser Ser Pro Val Thr
7125 7130 7135

Thr Thr Asp Met Leu His Thr Ser Pro Glu Leu Val Thr Ser Ser Pro
7140 7145 7150

Pro Lys Leu Ser His Thr Ser Asp Glu Arg Leu Thr Thr Gly Lys Asp
7155 7160 7165

Thr Thr Asn Thr Glu Ala Val His Pro Ser Thr Asn Thr Ala Ala Ser
7170 7175 7180

Asn Val Glu Ile Pro Ser Ser Gly His Glu Ser Pro Ser Ser Ala Leu
7185 7190 7195 7200

Ala Asp Ser Glu Thr Ser Lys Ala Thr Ser Pro Met Phe Ile Thr Ser
7205 7210 7215

Thr Gln Glu Asp Thr Thr Val Ala Ile Ser Thr Pro Hig Phe Leu Glu
7220 7225 7230

Thr Ser Arg Ile Gln Lys Glu Ser Ile Ser Ser Leu Ser Pro Lys Leu
7235 7240 7245

Arg Glu Thr Gly Ser Ser Val Glu Thr Ser Ser Ala Ile Glu Thr Ser
7250 7255 7260

Ala Val Leu Ser Glu Val Ser Ile Gly Ala Thr Thr Glu Ile Ser Arg
7265 7270 7275 7280

Thr Glu Val Thr Ser Ser Ser Arg Thr Ser Ile Ser Gly Ser 2Zla Glu
7285 7290 7295

Ser Thr Met Leu Pro Glu Ile Ser Thr Thr Arg Lys Ile Ile Lys Phe
7300 7305 7310

Pro Thr Ser Pro Ile Leu Ala Glu Ser Ser Glu Met Thr Ile Lys Thr
7315 7320 7325

Gln Thr Ser Pro Pro Gly Ser Thr Ser Glu Ser Thr Phe Thr Leu Asp
7330 7335 7340

Thr Ser Thr Thr Pro Ser Leu Val Ile Thr His Ser Thr Met Thr Gln
7345 7350 7355 7360

Arg Leu Pro Hig Ser Glu Ile Thr Thr Leu Val Ser Arg Gly Ala Gly
7365 7370 7375

Asp Val Pro Arg Pro Ser Ser Leu Pro Val Glu Glu Thr Ser Pro Pro
7380 7385 7390

Ser Ser Gln Leu Ser Leu Ser Ala Met Ile Ser Pro Ser Pro Val Ser
7395 7400 7405

Ser Thr Leu Pro Ala Ser Ser His Ser Ser Ser Ala Ser Val Thr Ser
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7410 7415 7420

Leu Leu Thr Pro Gly Gln Val Lys Thr Thr Glu Val Leu Asp 2la Ser
7425 7430 7435 7440

Ala Glu Pro Glu Thr Ser Ser Pro Pro Ser Leu Ser Ser Thr Ser Val
7445 7450 7455

Glu Ile Leu Ala Thr Ser Glu Val Thr Thr Asp Thr Glu Lys Ile His
7460 7465 7470

Pro Phe Ser Asn Thr Ala Val Thr Lys Val Gly Thr Ser Ser Ser Gly
7475 7480 7485

His Glu Ser Pro Ser Ser Val Leu Pro Asp Ser Glu Thr Thr Lys Ala
7490 7495 7500

Thr Ser Ala Met Gly Thr Ile Ser Ile Met Gly Asp Thr Ser Val Ser
7505 7510 7515 7520

Thr Leu Thr Pro Ala Leu Ser Asn Thr Arg Lys Ile Gln Ser Glu Pro
7525 7530 7535

Ala Ser Ser Leu Thr Thr Arg Leu Arg Glu Thr Ser Thr Ser Glu Glu
7540 7545 7550

Thr Ser Leu Ala Thr Glu Ala Asn Thr Val Leu Ser Lys Val Ser Thr
7555 7560 7565

Gly Ala Thr Thr Glu Val Ser Arg Thr Glu Ala Ile Ser Phe Ser Arg
7570 7575 7580

Thr Ser Met Ser Gly Pro Glu Gln Ser Thr Met Ser Gln Asp Ile Ser
7585 7590 7595 7600

Ile Gly Thr Ile Pro Arg Ile Ser Ala Ser Ser Val Leu Thr Glu Ser
7605 7610 7615

Ala Lys Met Thr Ile Thr Thr Gln Thr Gly Pro Ser Glu Ser Thr Leu
7620 7625 7630

Glu Ser Thr Leu Asn Leu Asn Thr Ala Thr Thr Pro Ser Trp Val Glu
7635 7640 7645

Thr His Ser Ile Val Ile Gln Gly Phe Pro His Pro Glu Met Thr Thr
7650 7655 7660

Ser Met Gly Arg Gly Pro Gly Gly Val Ser Trp Pro Ser Pro Pro Phe
7665 7670 7675 7680

Val Lys Glu Thr Ser Pro Pro Ser Ser Pro Leu Ser Leu Pro Ala Val
7685 7690 7695

Thr Ser Pro His Pro Val Ser Thr Thr Phe Leu Ala His Ile Pro Pro
7700 7705 7710

Ser Pro Leu Pro Val Thr Ser Leu Leu Thr Ser Gly Pro Ala Thr Thr
7715 7720 7725

Thr Asp Ile Leu Gly Thr Ser Thr Glu Pro Gly Thr Ser Ser Ser Ser
7730 7735 7740

Ser Leu Ser Thr Thr Ser His Glu Arg Leu Thr Thr Tyr Lys Asp Thr
7745 7750 7755 7760

Ala His Thr Glu Ala Val His Pro Ser Thr Asn Thr Gly Gly Thr Asn
7765 7770 7775

Val Ala Thr Thr Ser Ser Gly Tyr Lys Ser Gln Ser Ser Val Leu 2Ala
7780 7785 7790

Asp Ser Ser Pro Met Cys Thr Thr Ser Thr Met Gly Asp Thr Ser Val
7795 7800 7805

Leu Thr Ser Thr Pro Ala Phe Leu Glu Thr Arg Arg Ile Gln Thr Glu
7810 7815 7820
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Leu Ala Ser Ser Leu Thr Pro Gly Leu Arg Glu Ser Ser Gly Ser Glu
7825 7830 7835 7840

Gly Thr Ser Ser Gly Thr Lys Met Ser Thr Val Leu Ser Lys Val Pro
7845 7850 7855

Thr Gly Ala Thr Thr Glu Ile Ser Lys Glu Asp Val Thr Ser Ile Pro
7860 7865 7870

Gly Pro Ala Gln Ser Thr Ile Ser Pro Asp Ile Ser Thr Arg Thr Val
7875 7880 7885

Ser Trp Phe Ser Thr Ser Pro Val Met Thr Glu Ser Ala Glu Ile Thr
7890 7895 7900

Met Asn Thr His Thr Ser Pro Leu Gly Ala Thr Thr Gln Gly Thr Ser
7905 7910 7915 7920

Thr Leu Asp Thr Ser Ser Thr Thr Ser Leu Thr Met Thr His Ser Thr
7925 7930 7935

Ile Ser Gln Gly Phe Ser His Ser Gln Met Ser Thr Leu Met Arg Arg
7940 7945 7950

Gly Pro Glu Asp Val Ser Trp Met Ser Pro Pro Leu Leu Glu Lys Thr
7955 7960 7965

Arg Pro Ser Phe Ser Leu Met Ser Ser Pro Ala Thr Thr Ser Pro Ser
7970 7975 7980

Pro Val Ser Ser Thr Leu Pro Glu Ser Ile Ser Ser Ser Pro Leu Pro
7985 7990 7995 8000

Val Thr Ser Leu Leu Thr Ser Gly Leu Ala Lys Thr Thr Asp Met Leu
8005 8010 8015

His Lys Ser Ser Glu Pro Val Thr Asn Ser Pro Ala Asn Leu Ser Ser
8020 8025 8030

Thr Ser Val Glu Ile Leu Ala Thr Ser Glu Val Thr Thr Asp Thr Glu
8035 8040 8045

Lys Thr His Pro Ser Ser Asn Arg Thr Val Thr Asp Val Gly Thr Ser
8050 8055 8060

Ser Ser Gly His Glu Ser Thr Ser Phe Val Leu Ala Asp Ser Gln Thr
8065 8070 8075 8080

Ser Lys Val Thr Ser Pro Met Val Ile Thr Ser Thr Met Glu 2Asp Thr
8085 8090 8095

Ser Val Ser Thr Ser Thr Pro Gly Phe Phe Glu Thr Ser Arg Ile Gln
8100 8105 8110

Thr Glu Pro Thr Ser Ser Leu Thr Leu Gly Leu Arg Lys Thr Ser Ser
8115 8120 8125

Ser Glu Gly Thr Ser Leu Ala Thr Glu Met Ser Thr Val Leu Ser Gly
8130 8135 8140

Val Pro Thr Gly Ala Thr Ala Glu Val Ser Arg Thr Glu Val Thr Ser
8145 8150 8155 8160

Ser Ser Arg Thr Ser Ile Ser Gly Phe Ala Gln Leu Thr Val Ser Pro
8165 8170 8175

Glu Thr Ser Thr Glu Thr Ile Thr Arg Leu Pro Thr Ser Ser Ile Met
8180 8185 8190

Thr Glu Ser Ala Glu Met Met Ile Lys Thr Gln Thr Asp Pro Pro Gly
8195 8200 8205

Ser Thr Pro Glu Ser Thr His Thr Val Asp Ile Ser Thr Thr Pro 2Asn
8210 8215 8220
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Trp Val Glu Thr His Ser Thr Val Thr Gln Arg Phe Ser His Ser Glu
8225 8230 8235 8240

Met Thr Thr Leu Val Ser Arg Ser Pro Gly Asp Met Leu Trp Pro Ser
8245 8250 8255

Gln Ser Ser Val Glu Glu Thr Ser Ser Ala Ser Ser Leu Leu Ser Leu
8260 8265 8270

Pro Ala Thr Thr Ser Pro Ser Pro Val Ser Ser Thr Leu Val Glu 2Asp
8275 8280 8285

Phe Pro Ser Ala Ser Leu Pro Val Thr Ser Leu Leu Asn Pro Gly Leu
8290 8295 8300

Val Ile Thr Thr Asp Arg Met Gly Ile Ser Arg Glu Pro Gly Thr Ser
8305 8310 3315 8320

Ser Thr Ser Asn Leu Ser Ser Thr Ser His Glu Arg Leu Thr Thr Leu
8325 8330 8335

Glu Asp Thr Val Asp Thr Glu Asp Met Gln Pro Ser Thr His Thr Ala
8340 8345 8350

Val Thr Asn Val Arg Thr Ser Ile Ser Gly His Glu Ser Gln Ser Ser
8355 8360 8365

Val Leu Ser Asp Ser Glu Thr Pro Lys Ala Thr Ser Pro Met Gly Thr
8370 8375 8380

Thr Tyr Thr Met Gly Glu Thr Ser Val Ser Ile Ser Thr Ser Asp Phe
8385 8390 8395 8400

Phe Glu Thr Ser Arg Ile Gln Ile Glu Pro Thr Ser Ser Leu Thr Ser
8405 8410 8415

Gly Leu Arg Glu Thr Ser Ser Ser Glu Arg Ile Ser Ser Ala Thr Glu
8420 8425 8430

Gly Ser Thr Val Leu Ser Glu Val Pro Ser Gly Ala Thr Thr Glu Val
8435 8440 8445

Ser Arg Thr Glu Val Ile Ser Ser Arg Gly Thr Ser Met Ser Gly Pro
8450 8455 8460

Asp Gln Phe Thr Ile Ser Pro Asp Ile Ser Thr Glu Ala Ile Thr Arg
8465 8470 8475 8480

Leu Ser Thr Ser Pro Ile Met Thr Glu Ser Ala Glu Ser Ala Ile Thr
8485 8490 89495

Ile Glu Thr Gly Ser Pro Gly Ala Thr Ser Glu Gly Thr Leu Thr Leu
8500 8505 8510

Asp Thr Ser Thr Thr Thr Phe Trp Ser Gly Thr His Ser Thr Ala Ser
8515 8520 8525

Pro Gly Phe Ser His Ser Glu Met Thr Thr Leu Met Ser Arg Thr Pro
8530 8535 8540

Gly Asp Val Pro Trp Pro Ser Leu Pro Ser Val Glu Glu Ala Ser Ser
8545 8550 8555 8560

Val Ser Ser Ser Leu Ser Ser Pro Ala Met Thr Ser Thr Ser Phe Phe
8565 8570 89575

Ser Thr Leu Pro Glu Ser Ile Ser Ser Ser Pro His Pro Val Thr 2la
8580 8585 8590

Leu Leu Thr Leu Gly Pro Val Lys Thr Thr Asp Met Leu Arg Thr Ser
8595 8600 8605

Ser Glu Pro Glu Thr Ser Ser Pro Pro Asn Leu Ser Ser Thr Ser 2Ala
8510 8615 8620

Glu Ile Leu Ala Thr Ser Glu Val Thr Lys Asp Arg Glu Lys Ile His
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8625 8630 8635 8640

Pro Ser Ser Asn Thr Pro Val Val Asn Val Gly Thr Val Ile Tyr Lys
8645 8650 8655

His Leu Ser Pro Ser Ser Val Leu Ala Asp Leu Val Thr Thr Lys Pro
8660 8665 8670

Thr Ser Pro Met Ala Thr Thr Ser Thr Leu Gly Asn Thr Ser Val Ser
8675 8680 8685

Thr Ser Thr Pro Ala Phe Pro Glu Thr Met Met Thr Gln Pro Thr Ser
8590 8695 8700

Ser Leu Thr Ser Gly Leu Arg Glu Ile Ser Thr Ser Gln Glu Thr Ser
8705 8710 8715 8720

Ser Ala Thr Glu Arg Ser Ala Ser Leu Ser Gly Met Pro Thr Gly 2la
8725 8730 8735

Thr Thr Lys Val Ser Arg Thr Glu Ala Leu Ser Leu Gly Arg Thr Ser
8740 8745 8750

Thr Pro Gly Pro Ala Gln Ser Thr Ile Ser Pro Glu Ile Ser Thr Glu
8755 8760 8765

Thr Ile Thr Arg Ile Ser Thr Pro Leu Thr Thr Thr Gly Ser 2la Glu
8770 8775 8780

Met Thr Ile Thr Pro Lys Thr Gly His Ser Gly Ala Ser Ser Gln Gly
8785 8790 8795 8800

Thr Phe Thr Leu Asp Thr Ser Ser Aryg Ala Ser Trp Pro Gly Thr His
8805 8810 8815

Ser Ala Ala Thr His Arg Ser Pro His Ser Gly Met Thr Thr Pro Met
8820 8825 8830

Ser Arg Gly Pro Glu Asp Val Ser Trp Pro Ser Arg Pro Ser Val Glu
8835 8840 8845

Lys Thr Ser Pro Pro Ser Ser Leu Val Ser Leu Ser Ala Val Thr Ser
8850 8855 8860

Pro Ser Pro Leu Tyr Ser Thr Pro Ser Glu Ser Ser His Ser Ser Pro
8865 8870 3875 8880

Leu Arg Val Thr Ser Leu Phe Thr Pro Val Met Met Lys Thr Thr Asp
8885 8890 8895

Met Leu Asp Thr Ser Leu Glu Pro Val Thr Thr Ser Pro Pro Ser Met
8900 8905 8910

Asn Ile Thr Ser Asp Glu Ser Leu Ala Thr Ser Lys Ala Thr Met Glu
8915 8920 8925

Thr Glu Ala Ile Gln Leu Ser Glu Asn Thr Ala Val Thr Gln Met Gly
8930 8935 8940

Thr Ile Ser Ala Arg Gln Glu Phe Tyr Ser Ser Tyr Pro Gly Leu Pro
8945 8950 8955 8960

Glu Pro Ser Lys Val Thr Ser Pro Val Val Thr Ser Ser Thr Ile Lys
8965 8970 8975

Agp Ile Val Ser Thr Thr Ile Pro Ala Ser Ser Glu Ile Thr Arg Ile
8980 8985 8990

Glu Met Glu Ser Thr Ser Thr Leu Thr Pro Thr Pro Arg Glu Thr Ser
8995 9000 9005

Thr Ser Gln Glu Ile Hisg Ser Ala Thr Lys Pro Ser Thr Val Pro Tyr
9010 9015 9020

Lys Ala Leu Thr Ser Ala Thr Ile Glu Asp Ser Met Thr Gln Val Met
9025 9030 9035 9040
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Ser Ser Ser Arg Gly Pro Ser Pro Asp Gln Ser Thr Met Ser Gln Asp
9045 9050 8055

Ile Ser Thr Glu Val Ile Thr Arg Leu Ser Thr Ser Pro Ile Lys Thr
9060 9065 9070

Glu Ser Thr Glu Met Thr Ile Thr Thr Gln Thr Gly Ser Pro Gly Ala
9075 9080 9085

Thr Ser Arg Gly Thr Leu Thr Leu Asp Thr Ser Thr Thr Phe Met Ser
9090 9095 9100

Gly Thr His Ser Thr Ala Ser Gln Gly Phe Ser His Ser Gln Met Thr
9105 9110 9115 9120

Ala Leu Met Ser Arg Thr Pro Gly Asp Val Pro Trp Leu Ser His Pro
9125 9130 8135

Ser Val Glu Glu Ala Ser Ser Ala Ser Phe Ser Leu Ser Ser Pro Val
9140 9145 9150

Met Thr Ser Ser Ser Pro Val Ser Ser Thr Leu Pro Asp Ser Ile His
9155 9160 9165

Ser Ser Ser Leu Pro Val Thr Ser Leu Leu Thr Ser Gly Leu Val Lys
9170 9175 9180

Thr Thr Glu Leu Leu Gly Thr Ser Ser Glu Pro Glu Thr Ser Ser Pro
9185 9190 9195 9200

Pro Asn Leu Ser Ser Thr Ser Ala Glu Ile Leu Ala Ile Thr Glu Val
9205 9210 9215

Thr Thr Asp Thr Glu Lys Leu Glu Met Thr Asn Val Val Thr Ser Gly
9220 9225 9230

Tyr Thr His Glu Ser Pro Ser Ser Val Leu Ala Asp Ser Val Thr Thr
9235 9240 9245

Lys Ala Thr Ser Ser Met Gly Ile Thr Tyr Pro Thr Gly Asp Thr Asn
9250 9255 9260

Val Leu Thr Ser Thr Pro Ala Phe Ser Asp Thr Ser Arg Ile Gln Thr
9265 9270 9275 9280

Lys Ser Lys Leu Ser Leu Thr Pro Gly Leu Met Glu Thr Ser Ile Ser
9285 9290 8295

Glu Glu Thr Ser Ser Ala Thr Glu Lys Ser Thr Val Leu Ser Ser Val
9300 9305 9310

Pro Thr Gly Ala Thr Thr Glu Val Ser Arg Thr Glu Ala Ile Ser Ser
9315 9320 9325

Ser Arg Thr Ser Ile Pro Gly Pro Ala Gln Ser Thr Met Ser Ser Asp
9330 9335 9340

Thr Ser Met Glu Thr Ile Thr Arg Ile Ser Thr Pro Leu Thr Arg Lys
9345 9350 9355 9360

Glu Ser Thr Asp Met Ala Ile Thr Pro Lys Thr Gly Pro Ser Gly Ala
9365 9370 9375

Thr Ser Gln Gly Thr Phe Thr Leu Asp Ser Ser Ser Thr Ala Ser Trp
9380 9385 9390

Pro Gly Thr His Ser Ala Thr Thr Gln Arg Phe Pro Gln Ser Val Val
9395 9400 9405

Thr Thr Pro Met Ser Arg Gly Pro Glu Asp Val Ser Trp Pro Ser Pro
9410 9415 9420

Leu Ser Val Glu Lys Asn Ser Pro Pro Ser Ser Leu Val Ser Ser Ser
9425 9430 9435 9440
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Ser Val Thr Ser Pro Ser Pro Leu Tyr Ser Thr Pro Ser Gly Ser Ser
9445 9450 8455

His Ser Ser Pro Val Pro Val Thr Ser Leu Phe Thr Ser Ile Met Met
9460 9465 9470

Lys Ala Thr Asp Met Leu Asp Ala Ser Leu Glu Pro Glu Thr Thr Ser
9475 9480 9485

Ala Pro Asn Met Asn Ile Thr Ser Asp Glu Ser Leu Ala Ala Ser Lys
9490 9495 9500

Ala Thr Thr Glu Thr Glu Ala Ile His Val Phe Glu Asn Thr Ala Ala
9505 9510 9515 9520

Ser His Val Glu Thr Thr Ser Ala Thr Glu Glu Leu Tyr Ser Ser Ser
9525 9530 8535

Pro Gly Phe Ser Glu Pro Thr Lys Val Ile Ser Pro Val Val Thr Ser
9540 9545 9550

Ser Ser Ile Arg Asp Asn Met Val Ser Thr Thr Met Pro Gly Ser Ser
9555 9560 9565

Gly Ile Thr Arg Ile Glu Ile Glu Ser Met Ser Ser Leu Thr Proc CGly
9570 9575 9580

Leu Arg Glu Thr Arg Thr Ser Gln Asp Ile Thr Ser Ser Thr Glu Thr
9585 9590 9595 9600

Ser Thr Val Leu Tyr Lys Met Pro Ser Gly Ala Thr Pro Glu Val Ser
9605 9610 8615

Arg Thr Glu Val Met Pro Ser Ser Arg Thr Ser Ile Pro Gly Pro Ala
9620 9625 9630

Gln Ser Thr Met Ser Leu Asgp Ile Ser Asp Glu Val Val Thr Arg Leu
9635 9640 9645

Ser Thr Ser Pro Ile Met Thr Glu Ser Ala Glu Ile Thr Ile Thr Thr
9550 9655 9660

Gln Thr Gly Tyr Ser Leu Ala Thr Ser Gln Val Thr Leu Pro Leu CGly
9665 9670 9675 9680

Thr Ser Met Thr Phe Leu Ser Gly Thr His Ser Thr Met Ser Gln Gly
9685 9690 8695

Leu Ser His Ser Glu Met Thr Asn Leu Met Ser Arg Gly Pro Glu Ser
9700 9705 9710

Leu Ser Trp Thr Ser Pro Arg Phe Val Glu Thr Thr Arg Ser Ser Ser
9715 9720 9725

Ser Leu Thr Ser Leu Pro Leu Thr Thr Ser Leu Ser Pro Val Ser Ser
9730 9735 9740

Thr Leu Leu Asp Ser Ser Pro Ser Ser Pro Leu Pro Val Thr Ser Leu
9745 9750 9755 9760

Ile Leu Pro Gly Leu Val Lys Thr Thr Glu Val Leu Asp Thr Ser Ser
9765 9770 9775

Glu Pro Lys Thr Ser Ser Ser Pro Asn Leu Ser Ser Thr Ser Val Glu
9780 9785 9790

Ile Pro Ala Thr Ser Glu Ile Met Thr Asp Thr Glu Lys Ile His Pro
9795 9800 9805

Ser Ser Asn Thr Ala Val Ala Lys Val Arg Thr Ser Ser Ser Val His
9810 9815 9820

Glu Ser Hisg Ser Ser Val Leu Ala Asp Ser Glu Thr Thr Ile Thr Ile
9825 9830 9835 9840

Pro Ser Met Gly Ile Thr Ser Ala Val Asp Asp Thr Thr Val Phe Thr
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9845 9850 9855

Ser Asn Pro Ala Phe Ser Glu Thr Arg Arg Ile Pro Thr Glu Pro Thr
9860 9865 9870

Phe Ser Leu Thr Pro Gly Phe Arg Glu Thr Ser Thr Ser Glu Glu Thr
9875 9880 9885

Thr Ser Ile Thr Glu Thr Ser Ala Val Leu Tyr Gly Val Pro Thr Ser
9890 9895 9900

Ala Thr Thr Glu Val Ser Met Thr Glu Ile Met Ser Ser Asn Arg Ile
9905 9910 9915 9920

His Ile Pro Asp Ser Asp Gln Ser Thr Met Ser Pro Asp Ile Ile Thr
9925 9930 8935

Glu Val Ile Thr Arg Leu Ser Ser Ser Ser Met Met Ser Glu Ser Thr
9940 9945 9950

Gln Met Thr Ile Thr Thr Gln Lys Ser Ser Pro Gly Ala Thr Ala Gln
9955 9960 9965

Ser Thr Leu Thr Leu Ala Thr Thr Thr Ala Pro Leu Ala Arg Thr His
9970 9975 9980

Ser Thr Val Pro Pro Arg Phe Leu His Ser Glu Met Thr Thr Leu Met
9985 9990 9995 10000

Ser Arg Ser Pro Glu 2Asn Preo Ser Trp Lys Ser Ser Leu Phe Val Glu
10005 10010 10015

Lys Thr Ser Ser Ser Ser Ser Leu Leu Ser Leu Pro Val Thr Thr Ser
10020 10025 10030

Pro Ser Val Ser Ser Thr Leu Pro Gln Ser Ile Pro Ser Ser Ser Phe
10035 10040 10045

Ser Val Thr Ser Leu Leu Thr Pro Gly Met Val Lys Thr Thr Asp Thr
10050 10055 10060

Ser Thr Glu Pro Gly Thr Ser Leu Ser Pro Asn Leu Ser Gly Thr Ser
10065 10070 10075 10080

Val Glu Ile Leu Ala 2la Ser Glu Val Thr Thr Asp Thr Glu Lys Ile
10085 10090 10095

His Pro Ser Ser Ser Met 2la Val Thr Asn Val Gly Thr Thr Ser Ser
10100 10105 10110

Gly His Glu Leu Tyr Ser Ser Val Ser Ile His Ser Glu Pro Ser Lys
10115 10120 10125

Ala Thr Tyr Pro Val Gly Thr Pro Ser Ser Met Ala Glu Thr Ser Ile
10130 10135 10140

Ser Thr Ser Met Pro Ala Asn Phe Glu Thr Thr Gly Phe Glu Ala Glu
10145 10150 10155 10160

Pro Phe Ser His Leu Thr Ser Gly Phe Arg Lys Thr Asn Met Ser Leu
10165 10170 10175

Agp Thr Ser Ser Val Thr Pro Thr Asn Thr Pro Ser Ser Prc Gly Ser
10180 10185 10190

Thr His Leu Leu Gln Ser Ser Lys Thr Asp Phe Thr Ser Ser Ala Lys
10195 10200 10205

Thr Ser Ser Pro Asp Trp Prc Pro Ala Ser Gln Tyr Thr Glu Ile Pro
10210 10215 10220

Val Asp Ile Ile Thr Pro Phe Asn Ala Ser Pro Ser Ile Thr Glu Ser
10225 10230 10235 10240

Thr Gly Ile Thr Ser Phe Prc Glu Ser Arg Phe Thr Met Ser Val Thr
10245 10250 10255
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Glu Ser Thr His His Leu Ser Thr Asp Leu Leu Pro Ser Ala Glu Thr
10260 10265 10270

Ile Ser Thr Gly Thr Val Met Pro Ser Leu Ser Glu Ala Met Thr Ser
10275 10280 10285

Phe Ala Thr Thr Gly Val Prc Arg Ala Ile Ser Gly Ser Gly Ser Pro
10290 10295 10300

Phe Ser Arg Thr Glu Ser Gly Pro Gly Asp Ala Thr Leu Ser Thr Ile
10305 10310 10315 10320

Ala Glu Ser Leu Pro Ser Ser Thr Pro Val Pro Phe Ser Ser Ser Thr
10325 10330 10335

Phe Thr Thr Thr Asp Ser Ser Thr Ile Pro Ala Leu His Glu 1Ile Thr
10340 10345 10350

Ser Ser Ser Ala Thr Prc Tyr Arg Val Asp Thr Ser Leu Gly Thr Glu
10355 10360 10365

Ser Ser Thr Thr Glu Gly Arg Leu Val Met Val Ser Thr Leu Asp Thr
10370 10375 10380

Ser Ser Gln Pro Gly Arg Thr Ser Ser Ser Pro Ile Leu Asp Thr Arg
10385 10390 10395 10400

Met Thr Glu Ser Val Glu Leu Gly Thr Val Thr Ser Ala Tyr Gln Val
10405 10410 10415

Pro Ser Leu Ser Thr Arg Leu Thr Arg Thr Asp Gly Ile Met Glu His
10420 10425 10430

Ile Thr Lys Ile Pro Asn Glu Ala Ala His Arg Gly Thr Ile Arg Pro
10435 10440 10445

Val Lys Gly Pro Gln Thr Ser Thr Ser Pro Ala Ser Pro Lys Gly Leu
10450 10455 10460

His Thr Gly Gly Thr Lys Arg Met Glu Thr Thr Thr Thr Ala Leu Lys
10465 10470 10475 10480

Thr Thr Thr Thr Ala Leu Lys Thr Thr Ser Arg Ala Thr Leu Thr Thr
10485 10490 10495

Ser Val Tyr Thr Pro Thr Leu Gly Thr Leu Thr Pro Leu Zsn Ala Ser
10500 10505 10510

Met Gln Met Ala Ser Thr Ile Pro Thr Glu Met Met Ile Thr Thr Pro
10515 10520 10525

Tyr Val Phe Pro Asp Val Prc Glu Thr Thr Ser Ser Leu Ala Thr Ser
10530 10535 10540

Leu Gly Ala Glu Thr Ser Thr Ala Leu Pro Arg Thr Thr Pro Ser Val
10545 10550 10555 10560

Phe Asn Arg Glu Ser Glu Thr Thr Ala Ser Leu Val Ser Arg Ser Gly
10565 10570 10575

Ala Glu Arg Ser Pro Val Ile Gln Thr Leu Asp Val Ser Ser Ser Glu
10580 10585 10590

Pro Agsp Thr Thr Ala Ser Trp Val Ile His Pro Ala Glu Thr Ile Pro
10595 10600 10605

Thr Val Ser Lys Thr Thr Pro 2Asn Phe Phe His Ser Glu Leu Asp Thr
10610 10615 10620

Val Ser Ser Thr Ala Thr Ser His Gly Ala Asp Val Ser Ser Ala Ile
10625 10630 10635 10640

Pro Thr Asn Ile Ser Pro Ser Glu Leu Asp Ala Leu Thr Pro Leu Val
10645 10650 10655
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Thr Ile Ser Gly Thr Thr

10660

Zsp Thr Ser Thr

10665
Ser Pro His Glu Thr
10675

Glu Thr Arg Thr Thr
10680

Glu Thr
10690

Ser Ser Thr Ile Pro

10695

Arg Thr Ile

Glu Ser Asp Ala Thr
10705

Pro Ser Ile Ala Thr

10710

Ser Ser Ala Ile Pro
10725

Ile Met Thr Val Ser

Val Thr Ser Gln
10740

Val Thr Ser Ser Gly Thr
10745

Pro Thr Leu Thr Leu Ser Prc Gly Glu Pro
10755 10760

Val Thr
10770

His Pro Glu Ala Gln
10775

Thr Ser Ser

Ile
10785

Ser Pro Ala Val Ser
10790

Arg Leu Val Thr

Ala Ala Lys Thr Ser
10805

Thr Thr Asn Arg Ala

Glu Pro Ala Thr
10820

Thr Val Ser Leu Val
10825

Thr

Pro Thr Val
10835

Pro Trp Thr Thr Ser
10840

Ile Phe

Thr Thr
10850

Pro Ser Met Thr Thr
10855

Ser His Gly

Val
10865

Pro Thr Pro Thr Val
10870

Ser Thr Glu Val

Leu Val Thr Ser Ser
10885

Arg Ala Val Ile Ser

Thr Leu Ser Pro Gly Glu Pre Glu Thr Thr

10900 10905

His Gly Glu Glu Ala Ser Ser Ala
10915 10920

Ile Pro

Gly Val Ser Leu Val

10930

Pro Gly Val Val Thr
10935

Thr
10945

Ser Thr Thr Ile Pro
10950

Ile Leu Thr Phe
Thr Thr Pro Ser Met 2la Thr Ser His Gly
10965

Val Pro Thr Val
10980

Leu Pro Glu Val Pro
10985

Gly

Ala Ser Ser Arg Ala Val Thr Ser
10995 11000

Thr Thr

Ser Pro Gly Glu Pro Glu Thr Thr Pro Ser

11010 11015

Ala
11025

Glu Ala Ser Ser Thr
11030

Val Pro Thr Val
Val Val Thr Ser Leu Val Thr Ser Ser Ser
11045

Ile Pro Thr Leu Ile Leu Ser Pro Gly Glu

10730

10810

10890

10970

11050

Phe Pro Thr Leu

10670

Thr Lys

Leu Thr His Pro 2Ala

10685

Trp

Asn Phe Ser His His

10700

Pro

Thr
10720

Ser
10715

Pro Gly Ala Glu

Pro Gly Ala Glu Asp Leu

10735
Asp Arg Asn Met Thr Ile
10750

Lys Thr Ile
10765

Ala Ser Leu

Ala Ile
10780

Pro Thr Ser Thr

Met Val Thr Ser Leu
10800

Ser
10795

Leu Thr Asn Ser Pro
10815

Gly
Hig Pro Ala Gln Thr Ser
10830

Phe His Ser
10845

Lys Ser Asp

Ala Glu
10860

Ser Ser Ser Ala

Pro
10875

Gly Val Val Thr Pro
10880

Thr Thr Ile Pro Ile
10895

Leu

Pro Ser Met Zla
10910

Thr Ser

Thr Pro Thr
10925

Val Ser Pro

Thr Ser
10940

Ser Arg Ala Val

Ser
10955

Leu Gly Glu Pro Glu
10960

Thr Glu Ala Gly Ser
10975

Ala

Met Val Thr Ser
10990

Leu Val

Leu Pro Thr
11005

Leu Thr Leu

Met Ala
11020

Thr Ser His Gly

Ser
11035

Pro Glu Val Pro Gly
11040

Gly Val Asn Ser Thr
11055

Ser

Leu Glu Thr Thr Pro Ser



US 2009/0075307 A1l Mar. 19, 2009
104

-continued

11060 11065 11070

Met Ala Thr Ser His Gly 2la Glu Ala Ser Ser Ala Val Pro Thr Pro
11075 11080 11085

Thr Val Ser Pro Gly Val Ser Gly Val Val Thr Pro Leu Val Thr Ser
11090 11095 11100

Ser Arg Ala Val Thr Ser Thr Thr Ile Pro Ile Leu Thr Leu Ser Ser
11105 11110 11115 11120

Ser Glu Pro Glu Thr Thr Pro Ser Met Ala Thr Ser His Gly Val Glu
11125 11130 11135

Ala Ser Ser Ala Val Leu Thr Val Ser Pro Glu Val Pro Gly Met Val
11140 11145 11150

Thr Ser Leu Val Thr Ser Ser Arg Ala Val Thr Ser Thr Thr Ile Pro
11155 11160 11165

Thr Leu Thr Ile Ser Ser Asp Glu Pro Glu Thr Thr Thr Ser Leu Val
11170 11175 11180

Thr His Ser Glu Ala Lys Met Ile Ser Ala Ile Pro Thr Leu Ala Val
11185 11190 11195 11200

Ser Pro Thr Val Gln Gly Leu Val Thr Ser Leu Val Thr Ser Ser Gly
11205 11210 11215

Ser Glu Thr Ser Ala Phe Ser Asn Leu Thr Val Ala Ser Ser Gln Pro
11220 11225 11230

Glu Thr Ile Asp Ser Trp Val Ala His Pro Gly Thr Glu Ala Ser Ser
11235 11240 11245

Val Val Pro Thr Leu Thr Val Ser Thr Gly Glu Pro Phe Thr Asn Ile
11250 11255 11260

Ser Leu Val Thr His Pro Ala Glu Ser Ser Ser Thr Leu Pro Arg Thr
11265 11270 11275 11280

Thr Ser Arg Phe Ser His Ser Glu Leu Asp Thr Met Pro Ser Thr Val
11285 11290 11295

Thr Ser Pro Glu Ala Glu Ser Ser Ser Ala Ile Ser Thr Thr Ile Ser
11300 11305 11310

Pro Gly Ile Pro Gly Val Leu Thr Ser Leu Val Thr Ser Ser Gly Arg
11315 11320 11325

Asp Ile Ser Ala Thr Phe Pro Thr Val Pro Glu Ser Pro His Glu Ser
11330 11335 11340

Glu Ala Thr Ala Ser Trp Val Thr His Pro Ala Val Thr Ser Thr Thr
11345 11350 11355 11360

Val Pro Arg Thr Thr Pro BAsn Tyr Ser His Ser Glu Pro Asp Thr Thr
11365 11370 11375

Pro Ser Ile Ala Thr Ser Prc Gly Ala Glu Ala Thr Ser Zsp Phe Pro
11380 11385 11390

Thr Ile Thr Val Ser Pro Asp Val Pro Asp Met Val Thr Ser Gln Val
11395 11400 11405

Thr Ser Ser Gly Thr Asp Thr Ser Ile Thr Ile Pro Thr Leu Thr Leu
11410 11415 11420

Ser Ser Gly Glu Pro Glu Thr Thr Thr Ser Phe 1Ile Thr Tyr Ser Glu
11425 11430 11435 11440

Thr Hisg Thr Ser Ser 2la Ile Pro Thr Leu Pro Val Ser Pro Gly Ala
11445 11450 11455

Ser Lys Met Leu Thr Ser Leu Val Ile Ser Ser Gly Thr Zsp Ser Thr
11460 11465 11470



US 2009/0075307 A1l

Mar. 19, 2009
105

-continued

Thr Thr Phe
11475

Pro Thr Leu

Ala Ile
11490

Gln Leu Ile His

Thr
11505

Thr Pro Lys Phe Ser

Ala Ile Thr Ser Pro
11525

Gly

Thr Ile Ser Pro
11540

Asp Met

Ser Gly Thr
11555

Asp Thr Ser

Tyr Glu Pro Glu Thr Thr
11570

Ser
11585

Thr Thr Val Ser Gly

Asp Thr Ala Pro Ser
11605

Met

Gly Val Pro Thr Thr Thr

11620

Ser Gln Val
11635

Thr Ser Ser

Leu Thr
11650

Pro Ser Pro Gly

His
11665

Pro Gly Thr Gln Thr
Ser Ser Glu Pro Asp Thr
1le85

Thr Ser Thr Pro
11700

Val Ser

Pro Asp Ala
11715

Thr Pro Val

Ser Ala Val Leu Thr Thr
11730

Ser Gln Ile Thr Ser Ser

11745

Leu Thr His Ser Pro
11765

Gly

His Pro Arg Thr Glu Thr

11780

Pro Gln Val
11795

Ser Glu Thr

Glu Thr
11810

Ser Thr Ala Leu
Leu Leu Val Thr Gly Thr
11825

Pro Gly Val Ser Ala
11845

Lys

Glu Thr Ser Thr
11860

Met Ile

11510

11590

11670

11750

11830

Thr Glu Thr Pro Tyr
11480

Glu Pro
11485

Glu Thr Thr

Ala Glu Thr Asn Thr

11500

Pro
11495

Met Val Pro Arg
His Ser Lys Ser Asp Thr Thr Leu Pro Val
11515 11520

Pro Glu Ala Ser
11530

Ser Ala Val Ser Thr
11535

Thr

Val Thr Ser Leu Val
11550

Ser Asp Leu Pro Ser

11545

Thr Thr
11560

Phe Pro Thr Leu Ser
11565

Glu Thr Pro

2la
11575

Thr Trp Leu Thr His Pro Ala Glu Thr

11580

Thr Ile Pro Asn Phe
11595

Ser
11600

Ser His Arg Gly

Val Thr Ser Pro
11610

Gly Val Asp Thr Arg Ser
11615

Ile Pro Pro
11625

Ser Ile Pro Gly Val Val Thr

11630

2la Thr
11640

Asp Thr Ser Thr Ala

11645

Ile Pro Thr

Glu Pro Glu Thr
11655

Thr Ala
11660

Ser Ser Ala Thr

Pro
11675

Gly Phe Thr Val Ile Arg Thr Val Pro

11680

Met Ala Ser Trp Val Thr His Pro Pro
11690 11695

Gln

Ser Ser Phe Ser His Ser Ser

11710

Arg Thr Thr
11705

Met Ala
11720

Thr Ser Pro Aryg Thr
11725

Glu Ala Ser

Ile
11735

Ser Pro Gly Ala Pro Glu Met Val Thr

11740

Gly Ala Ala Thr Ser
11755

Thr Thr Val Pro Thr
11760

Met Pro Glu Thr
11770

Thr Ala Leu Leu Ser
11775

Thr

Phe Pro Ala Ser Thr
11790

Ser Lys Thr Val Phe

11785

Thr Ala
11800

Ser Leu Thr Ile Arg Pro Gly Ala
11805

Thr Gln Thr Thr Ser
11820

Pro
11815

Ser Leu Phe Thr

Ser Pro Thr Ala Ser
11840

Ser Arg Val Asp Leu
11835

Thr Ala Pro Leu Ser Thr His Pro Gly Thr
11850 11855

Pro Thr Ser
11865

Thr Leu Ser Leu Gly Leu Leu
11870
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Glu Thr Thr Gly Leu Leu Ala Thr Ser Ser Ser Ala Glu Thr Ser Thr
11875 11880 11885

Ser Thr Leu Thr Leu Thr Val Ser Pro Ala Val Ser Gly Leu Ser Ser
118%0 11895 11900

Ala Ser Ile Thr Thr Asp Lys Pro Gln Thr Val Thr Ser Trp Asn Thr
11905 11910 11915 11920

Glu Thr Ser Pro Ser Val Thr Ser Val Gly Pro Pro Glu Phe Ser Arg
11925 11930 11935

Thr Val Thr Gly Thr Thr Met Thr Leu Ile Pro Ser Glu Met Pro Thr
11940 11945 11950

Pro Pro Lys Thr Ser His Gly Glu Gly Val Ser Pro Thr Thr Ile Leu
11955 11960 11965

Arg Thr Thr Met Val Glu Ala Thr Asn Leu Ala Thr Thr Gly Ser Ser
11970 11975 11980

Pro Thr Val Ala Lys Thr Thr Thr Thr Phe Asn Thr Leu Ala Gly Ser
11985 11990 11995 12000

Leu Phe Thr Pro Leu Thr Thr Pro Gly Met Ser Thr Leu 2Zla Ser Glu
12005 12010 12015

Ser Val Thr Ser Arg Thr Ser Tyr Asn His Arg Ser Trp Ile Ser Thr
12020 12025 12030

Thr Ser Ser Tyr Asn Arg Arg Tyr Trp Thr Pro Ala Thr Ser Thr Pro
12035 12040 12045

Val Thr Ser Thr Phe Ser Pro Gly Ile Ser Thr Ser Ser Ile Pro Ser
12050 12055 12060

Ser Thr Ala Ala Thr Val Pro Phe Met Val Pro Phe Thr Leu Asn Phe
12065 12070 12075 12080

Thr Ile Thr Asn Leu Gln Tyr Glu Glu Asp Met Arg His Pro Gly Ser
12085 12090 12095

Arg Lys Phe Asn Ala Thr Glu Arg Glu Leu Gln Gly Leu Leu Lys Pro
12100 12105 12110

Leu Phe Arg Asn Ser Ser Leu Glu Tyr Leu Tyr Ser Gly Cys Arg Leu
12115 12120 12125

Ala Ser Leu Arg Pro Glu Lys Asp Ser Ser Ala Thr Ala Val Asp Ala
12130 12135 12140

Ile Cys Thr His Arg Pro Asp Pro Glu Asp Leu Gly Leu Asp Arg Glu
12145 12150 12155 12160

Arg Leu Tyr Trp Glu Leu Ser Asn Leu Thr Asn Gly Ile Gln Glu Leu
12165 12170 12175

Gly Pro Tyr Thr Leu Asp Arg Asn Ser Leu Tyr Val Asn Gly Phe Thr
12180 12185 12190

Hig Arg Ser Ser Met Pro Thr Thr Ser Thr Pro Gly Thr Ser Thr Val
12195 12200 12205

Asp Val Gly Thr Ser Gly Thr Pro Ser Ser Ser Pro Ser Pro Thr Thr
12210 12215 12220

Ala Gly Pro Leu Leu Met Pro Phe Thr Leu Asn Phe Thr Ile Thr Asn
12225 12230 12235 12240

Leu Gln Tyr Glu Glu Asp Met Arg Arg Thr Gly Ser Arg Lys Phe Asn
12245 12250 12255

Thr Met Glu Ser Val Leu Gln Gly Leu Leu Lys Pro Leu Phe Lys Asn
12260 12265 12270

Thr Ser Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu Thr Leu Leu Arg
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12275 12280 12285

Pro Glu Lys Asp Gly Ala 2la Thr Gly Val Asp Ala Ile Cys Thr His
12290 12295 12300

Arg Leu Asp Pro Lys Ser Pro Gly Leu Asn Arg Glu Gln Leu Tyr Trp
12305 12310 122315 12320

Glu Leu Ser Lys Leu Thr Asn Asp Ile Glu Glu Leu Gly Pro Tyr Thr
12325 12330 12335

Leu Asp Arg Asn Ser Leu Tyr Val Asn Gly Phe Thr His Gln Ser Ser
12340 12345 12350

Val Ser Thr Thr Ser Thr Pro Gly Thr Ser Thr Val Asp Leu Arg Thr
12355 12360 12365

Ser Gly Thr Pro Ser Ser Leu Ser Ser Pro Thr Ile Met Ala Ala Gly
12370 12375 12380

Pro Leu Leu Val Pro Phe Thr Leu Asn Phe Thr Ile Thr Asn Leu Gln
12385 12390 12395 12400

Tyr Gly Glu Asp Met Gly His Pro Gly Ser Arg Lys Phe Asn Thr Thr
12405 12410 12415

Glu Arg Val Leu Gln Gly Leu Leu Gly Pro Ile Phe Lys ZAsn Thr Ser
12420 12425 12430

Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu Thr Ser Leu Arg Ser Glu
12435 12440 12445

Lys Asp Gly Ala Ala Thr Gly Val Asp Ala Ile Cys Ile His His Leu
12450 12455 12460

Agp Pro Lys Ser Pro Gly Leu Ash Arg Glu Arg Leu Tyr Trp Glu Leu
12465 12470 12475 12480

Ser Gln Leu Thr Asn Gly Ile Lys Glu Leu Gly Pro Tyr Thr Leu Asp
12485 12490 12495

Arg Asn Ser Leu Tyr Val Asn Gly Phe Thr His Arg Thr Ser Val Pro
12500 12505 12510

Thr Ser Ser Thr Pro Gly Thr Ser Thr Val Asp Leu Gly Thr Ser Gly
12515 12520 12525

Thr Pro Phe Ser Leu Pro Ser Pro Ala Thr Ala Gly Pro Leu Leu Val
12530 12535 12540

Leu Phe Thr Leu Asn Phe Thr Ile Thr Asn Leu Lys Tyr Glu Glu Asp
12545 12550 12555 12560

Met His Arg Pro Gly Ser Arg Lys Phe Asn Thr Thr Glu Arg Val Leu
12565 12570 12575

Gln Thr Leu Leu Gly Prc Met Phe Lys Asn Thr Ser Val Gly Leu Leu
12580 12585 12590

Tyr Ser Gly Cys Arg Leu Thr Leu Leu Arg Ser Glu Lys Asp Gly Ala
12595 12600 12605

Ala Thr Gly Val Asp Ala Ile Cys Thr His Arg Leu Asp Pro Lys Ser
12610 12615 12620

Pro Gly Val Asp Arg Glu Gln Leu Tyr Trp Glu Leu Ser Gln Leu Thr
12625 12630 12635 12640

Asn Gly Ile Lys Glu Leu Gly Pro Tyr Thr Leu Asp Arg Asn Ser Leu
12645 12650 12655

Tyr Val Asn Gly Phe Thr His Trp Ile Pro Val Pro Thr Ser Ser Thr
12660 12665 12670

Pro Gly Thr Ser Thr Val Asp Leu Gly Ser Gly Thr Pro Ser Ser Leu
12675 12680 12685
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Pro Ser Pro Thr Thr 2Ala

126950

Phe
12705

Thr Ile Thr Asn Leu

Ser Arg Lys Phe Asn Thr

12725

Pro Met Phe Lys
12740

Asn Thr
Leu Thr Leu Leu Arg Ser
12755

Ala Ile
12770

Cys Thr His Arg
Glu Gln Leu Tyr Trp Glu
12785

Leu Gly Pro Tyr Thr
12805

Leu

Thr His Gln Thr
12820

Ser Ala
Val Asp Leu Gly Thr Ser
12835

Ser Ala
12850

Gly Pro Leu Leu
Asn Leu Gln Tyr Glu Glu
12865

Asn Thr Thr Glu Arg Val
12885

Asn Thr Ser Val Gly
12900

Leu

Arg Pro Glu Lys Asn
12915

Gly

His Arg Leu Asp Pro
12930

Lys

Trp Glu Leu Ser Gln Leu

12945
Thr Leu Asp Arg Asn Ser
12965

Ser Val Ala Pro
12980

Thr Ser
Thr Ser Gly Thr Pro Ser
12995

Leu Leu Val Pro Phe Thr
13010

Gly Glu Asp Met Arg His
13025

Arg Val Leu Gln Gly Leu
13045

Gly Pro Leu Tyr
13060

Ser Gly

Asp Gly Ala Ala Thr Gly
13075

12710

12790

12870

12950

13030

Gly Pro Leu Leu Val Pro Phe Thr Leu Asn

12695 12700

Lys Tyr Glu Glu Asp Met His Cys Pro Gly
12715 12720

Leu Gln Ser Leu Leu
12735

Thr Glu Arg Val
12730

Gly
Ser Val Gly Pro Leu Tyr Ser Gly Cys Arg
12745 12750

Glu Lys
12760

Asp Gly Ala Ala Thr
12765

Gly Val Asp

Leu Asp Pro Lys Ser Pro
12775 12780

Gly Val Asp Arg

Leu Ser Gln Leu Thr
12795

Asn Gly Ile Lys Glu
12800

Asp Arg Asn Ser
12810

Leu Tyr Val ZAsn Gly Phe
12815

Pro Asn Thr
12825

Ser Thr Pro Gly Thr
12830

Ser Thr

Pro Ser Ser Leu Pro Ser Pro Thr

12845

Gly Thr
12840

Val Pro Phe Thr Leu Asn
12855 12860

Phe Thr Ile Thr

Asp Met His His Pro
12875

Gly Ser Arg Lys Phe
12880

Leu Gln Gly Leu Leu Gly Pro Met Phe
12890 12895

Lys

Leu Tyr Ser Leu Leu

12905

Gly Cys Aryg Leu Thr
12910

2la Ala
12920

Thr Gly Met Asp Ala
12925

Ile Cys Ser

Ser
12935

Pro Gly Leu Asn Arg Glu Gln Leu Tyr
12940

Thr His Gly Ile Lys
12955

Glu Leu Gly Pro Tyr
12960

Leu Tyr Val Asn Gly Phe Thr His Arg Ser
12970 12975

Thr Pro Gly Thr Ser Thr Val Zsp Leu Gly
12985 12990

Ser Leu Pro Ser Pro Thr Thr Ala Val Pro

13000 13005

Leu Asn Phe Thr Ile Thr
13015 13020

Asn Leu Gln Tyr

Phe Asn Thr Thr Glu
13040

Pro Gly Ser Arg Lys
13035

Leu Gly Pro Leu Phe Lys Asn Ser Ser Val

13050 13055

Cys Arg Leu
13065

Ile Ser Leu Arg Ser
13070

Glu Lys

Val Asp Ala Ile Cys Thr His
13080 13085

His Leu Asn
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Pro Gln Ser Pro Gly Leu
13090

Gln Met Thr Asn Gly Ile
13105

Asn Ser Leu Tyr Val 2Zsn
13125

Thr Ser Thr Pro
13140

Trp Thr

Pro Ser Pro Val Pro Ser

13155

Phe Thr
13170

Leu Asn Phe Thr

Gly His Pro Gly Ser Arg
13185

Gly Leu Leu Lys Pro Leu
13205

Ser Gly Cys Arg Leu Thr
13220

Thr Arg Val Asp Ala Ile
13235

Gly Leu Asp Arg Gln Gln
13250

Ser
13265

Ile Thr Glu Leu Gly

Val Asn Gly Phe Thr Gln

13285

Gly Thr Phe Thr
13300

Val Gln

Pro Gly Pro Thr Ala Thr

13315

Phe Thr
13330

Ile Thr Asn Leu
Ser Arg Lys Phe Asn Thr
13345

Pro Leu Phe Lys Asn Thr
13365

Leu Thr Leu Leu Arg Pro
13380

Ala Val Cys
13395

Thr His Arg
Glu Arg Leu Tyr Trp Lys
13410

Leu Gly Pro Tyr Thr Leu
13425

Thr His Gln Ser Ser
13445

Met

Met His Leu Ala

13460

Thr Ala Ser
13475

13110

13190

13270

13350

13430

Thr Ser Arg Thr Pro

Pro Leu Leu Val Leu Phe Thr Ile Asn Phe

Asp Arg Glu Gln Leu Tyr
13095 13100

Trp Gln Leu Ser

Lys Glu Leu Gly Pro
13115

Tyr Thr Leu Asp Arg
13120

Gly Phe Thr His Thr

13130

Arg Ser Ser Gly Leu
13135

Ser Thr Val
13145

Asp Leu Gly Thr Ser
13150

Gly Thr

Pro Thr
13160

Thr Thr Gly Pro Leu Leu Val Pro

13165

Ile
13175

Thr Asn Leu Gln Tyr Glu Glu Asn Met

13180

Glu Ser Val Leu Gln
13200

Lys Phe Asn Ile Thr
13195

Phe Lys Ser Thr
13210

Ser Val Gly Pro Leu
13215

Tyr
Leu Leu Arg Pro Glu Lys Asp Gly Val Ala
13225 13230

Cys Thr
13240

His Arg Pro Asp Pro
13245

Lys Ile Pro

Leu Tyr Trp Glu Leu Ser Gln Leu Thr His

13255 13260

Pro Tyr Thr Leu Asp Arg Asp Ser Leu Tyr
13275 13280

Pro Thr Thr Ser Thr
13295

Arg Ser Ser Val Pro

13250

Pro Glu Thr
13305

Ser Glu Thr Pro Ser
13310

Ser Leu

Gly Pro Val Leu Leu Pro Phe Thr Leu Asn

13320 13325

Gln Tyr Glu Glu Asp Met
13335 13340

Arg Arg Pro Gly

Thr Glu Arg Val Leu Gln Gly Leu Leu Met
13355 13360

Ser Val Ser Ser
13370

Leu Tyr Ser Gly Cys
13375

Arg
Glu Lys Asp Gly Ala Ala Thr Arg Val Asp
13385 13390

Pro Asp Pro Lys Ser Pro Gly Leu Asp Arg
13400 13405

Leu Ser Gln Leu Thr His
13415 13420

Gly Ile Thr Glu

Agp Arg His Ser Leu
13435

Tyr Val Asn Gly Phe
13440

Thr Thr Thr Arg Thr Pro Asp Thr Ser
13450 13455

Thr

Ala Ser Leu Ser Gly Pro Met
13465 13470
Thr Ile Thr

13480 13485

Agn Leu Arg Tyr Glu Glu Asn Met His His Pro Gly Ser Arg Lys Phe
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13450 13495 13500

Asn Thr Thr Glu Arg Val Leu Gln Gly Leu Leu Arg Pro Val Phe Lys
13505 13510 13515 13520

Asn Thr Ser Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu Thr Leu Leu
13525 13530 13535

Arg Pro Lys Lys Asp Gly Ala Ala Thr Lys Val Asp Ala Ile Cys Thr
13540 13545 13550

Tyr Arg Pro Asp Pro Lys Ser Pro Gly Leu Asp Arg Glu Gln Leu Tyr
13555 13560 13565

Trp Glu Leu Ser Gln Leu Thr His Ser Ile Thr Glu Leu Gly Pro Tyr
13570 13575 13580

Thr Leu Asp Arg Asp Ser Leu Tyr Val Asn Gly Phe Thr Gln Arg Ser
13585 13590 13595 13600

Ser Val Pro Thr Thr Ser Ile Pro Gly Thr Pro Thr Val Zsp Leu Gly
13605 13610 13615

Thr Ser Gly Thr Pro Val Ser Lys Pro Gly Pro Ser Ala Zla Ser Pro
13620 13625 13630

Leu Leu Val Leu Phe Thr Leu Asn Phe Thr Ile Thr Asn Leu Arg Tyr
13635 13640 13645

Glu Glu Asn Met Gln His Pro Gly Ser Arg Lys Phe Asn Thr Thr Glu
13650 13655 13660

Arg Val Leu Gln Gly Leu Leu Arg Ser Leu Phe Lys Ser Thr Ser Val
13665 13670 13675 13680

Gly Pro Leu Tyr Ser Gly Cys Arg Leu Thr Leu Leu Arg Pro Glu Lys
13685 13690 13695

Asp Gly Thr Ala Thr Gly Val Asp Ala Ile Cys Thr His His Pro Asp
13700 13705 13710

Pro Lys Ser Pro Arg Leu Asp Arg Glu Gln Leu Tyr Trp Glu Leu Ser
13715 13720 13725

Gln Leu Thr His Asn Ile Thr Glu Leu Gly Pro Tyr Ala Leu Asp Asn
13730 13735 13740

Asp Ser Leu Phe Val Asn Gly Phe Thr His Arg Ser Ser Val Ser Thr
13745 13750 13755 13760

Thr Ser Thr Pro Gly Thr Pre Thr Val Tyr Leu Gly Ala Ser Lys Thr
13765 13770 13775

Pro Ala Ser Ile Phe Gly Pro Ser Ala Ala Ser His Leu Leu Ile Leu
13780 13785 13790

Phe Thr Leu Asn Phe Thr Ile Thr Asn Leu Arg Tyr Glu Glu Asn Met
13795 13800 13805

Trp Pro Gly Ser Arg Lys Phe Asn Thr Thr Glu Arg Val Leu Gln Gly
13810 13815 13820

Leu Leu Arg Pro Leu Phe Lys Asn Thr Ser Val Gly Pro Leu Tyr Ser
13825 13830 13835 13840

Gly Cys Arg Leu Thr Leu Leu Arg Pro Glu Lys Asp Gly Glu 2la Thr
13845 13850 13855

Gly Val Asp Ala 1Ile Cys Thr His Arg Pro Asp Pro Thr Gly Pro Gly
13860 13865 13870

Leu Asp Arg Glu Gln Leu Tyr Leu Glu Leu Ser Gln Leu Thr His Ser
13875 13880 13885

Ile Thr Glu Leu Gly Pro Tyr Thr Leu Asp Arg Asp Ser Leu Tyr Val
13890 13895 13900
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Asn Gly Phe Thr His Arg Ser Ser Val Pro Thr Thr Ser Thr Gly Val
13905 13910 13915 13920

Val Ser Glu Glu Pro Phe Thr Leu Asn Phe Thr Ile Asn Asn Leu Arg
13925 13930 13935

Tyr Met Ala Asp Met Gly Gln Pro Gly Ser Leu Lys Phe Zsn Ile Thr
13940 13945 13950

Asp Asn Val Met Gln His Leu Leu Ser Pro Leu Phe Gln Arg Ser Ser
13955 13960 13965

Leu Gly Ala Arg Tyr Thr Gly Cys Arg Val Ile Ala Leu Arg Ser Val
13970 13975 13980

Lys Asn Gly Ala Glu Thr Arg Val Asp Leu Leu Cys Thr Tyr Leu Gln
13985 13990 13995 14000

Pro Leu Ser Gly Pro Gly Leu Pro Ile Lys Gln Val Phe His Glu Leu
14005 14010 14015

Ser Gln Gln Thr His Gly Ile Thr Arg Leu Gly Pro Tyr Ser Leu Asp
14020 14025 14030

Lys Asp Ser Leu Tyr Leu Asn Gly Tyr Asn Glu Pro Gly Pro Asp Glu
14035 14040 14045

Pro Pro Thr Thr Pro Lys Prc Ala Thr Thr Phe Leu Pro Pro Leu Ser
14050 14055 14060

Glu Ala Thr Thr Ala Met Gly Tyr His Leu Lys Thr Leu Thr Leu Asn
14065 14070 14075 14080

Phe Thr Ile Ser Asn Leu Gln Tyr Ser Pro Asp Met Gly Lys Gly Ser
14085 14090 14095

Ala Thr Phe Asn Ser Thr Glu Gly Val Leu Gln His Leu Leu Arg Pro
14100 14105 14110

Leu Phe Gln Lys Ser Ser Met Gly Pro Phe Tyr Leu Gly Cys Gln Leu
14115 14120 14125

Ile Ser Leu Arg Pro Glu Lys Asp Gly Ala Ala Thr Gly Val Asp Thr
14130 14135 14140

Thr Cys Thr Tyr His Pro Asp Pro Val Gly Pro Gly Leu Asp Ile Gln
14145 14150 14155 14160

Gln Leu Tyr Trp Glu Leu Ser Gln Leu Thr His Gly Val Thr Gln Leu
14165 14170 14175

Gly Phe Tyr Val Leu Asp Arg Asp Ser Leu Phe Ile Asn Gly Tyr Ala
14180 14185 14190

Pro Gln Asn Leu Ser Ile Arg Gly Glu Tyr Gln Ile Asn Phe His Ile
14195 14200 14205

Val Asn Trp Asn Leu Ser Asn Pro Asp Pro Thr Ser Ser Glu Tyr Ile
14210 14215 14220

Thr Leu Leu Arg Asp Ile Gln Asp Lys Val Thr Thr Leu Tyr Lys Gly
14225 14230 14235 14240

Ser Gln Leu His Agsp Thr Phe Arg Phe Cys Leu Val Thr Zsn Leu Thr
14245 14250 14255

Met Asp Ser Val Leu Val Thr Val Lys Ala Leu Phe Ser Ser Asn Leu
14260 14265 14270

Asp Pro Ser Leu Val Glu Gln Val Phe Leu Asp Lys Thr Leu Asn Ala
14275 14280 14285

Ser Phe His Trp Leu Gly Ser Thr Tyr Gln Leu Val Asp Ile His Val
14290 14295 14300
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Thr Glu Met Glu Ser Ser Val Tyr Gln Pro Thr Ser Ser Ser Ser Thr
14305 14310 14315 14320

Gln His Phe Tyr Leu Asn Phe Thr Ile Thr Asn Leu Pro Tyr Ser Gln
14325 14330 14335

Asp Lys Ala Gln Pro Gly Thr Thr Asn Tyr Gln Arg Asn Lys Arg Asn
14340 14345 14350

Ile Glu Asp Ala Leu 2Zsn Gln Leu Phe Arg Asn Ser Ser Ile Lys Ser
14355 14360 14365

Tyr Phe Ser Asp Cys Gln Val Ser Thr Phe Arg Ser Val Pro Asn Arg
14370 14375 14380

His His Thr Gly Val Asp Ser Leu Cys Asn Phe Ser Pro Leu Ala Arg
14385 14390 14395 14400

Arg Val Asp Arg Val 2la Ile Tyr Glu Glu Phe Leu Arg Met Thr Arg
14405 14410 14415

Asn Gly Thr Gln Leu Gln Asn Phe Thr Leu Asp Arg Ser Ser Val Leu
14420 14425 14430

Val Asp Gly Tyr Ser Pro Asn Arg Asn Glu Pro Leu Thr Gly Asn Ser
14435 14440 14445

Asp Leu Pro Phe Trp 2Zla Val 1Ile Leu Ile Gly Leu Ala Gly Leu Leu
14450 14455 14460

Gly Val Ile Thr Cys Leu Ile Cys Gly Val Leu Val Thr Thr Arg Arg
14465 14470 14475 14480

Arg Lys Lys Glu Gly Glu Tyr Asn Val Gln Gln Gln Cys Pro Gly Tyr
14485 14490 14495

Tyr Gln Ser His Leu Asp Leu Glu Asp Leu Gln
14500 14505

<210> SEQ ID NO 58

<211> LENGTH: 43816

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58

aagcgttgca caattcecec aacctecata catacggecag ctcttetaga cacaggtttt
cccaggtecaa atgeggggac cccagecata totcccacee tgagaaattt tggagtttea
gggageteag aagetctgea gaggecacee tetetgaggg gattettett agacctecat
ccagaggcaa atgttgacet gtecatgetg aaaccctcag gecttectgg gtcatcettet
cccacceget cottgatgac agggagecagg agcactaaag ccacaccaga aatggattea
ggactgacag gagccacctt gtcacctaag acatctacag gtgcaatcegt ggtgacagaa
catactetyge cetttactte cccagataag accttggeca gtectacate tteggttgtg
ggaagaacca cccagtettt gggggtgatg tectetgete tecctgagte aacctetaga
ggaatgacac actcegagea aagaaccage ccategetga gtecccaggt caatggaact
ccetetagga actaccetge tacaageatg gttteaggat tgagttccce aaggaccagg
accagttccea cagaaggaaa ttttaccaaa gaagcatcta catacacact cactgtagag
accacaagtg gcccagtcac tgagaagtac acagtcccca ctgagaccte aacaactgaa
ggtgacagca cagagacccc ctgggacaca agatatattc ctgtaaaaat cacatctcca
atgaaaacat ttgcagattc aactgcatcc aaggaaaatg ccccagtgte tatgactceca

gctgagacca cagttactga ctcacatact ccaggaagga caaacccatc atttgggaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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ctttattectt ccttecttga cctatcacct aaagggacce caaattccag aggtgaaaca 960
agcctggaac tgattctatc aaccactgga tatcccttet cctctectga acctggetcet 1020
gcaggacaca gcagaataag taccagtgcg cctttgtcat catctgcttc agttctcgat 1080
aataaaatat cagagaccag catattctca ggccagagtc tcacctccce tctgtcetect 1140
ggggtgceccg aggccagagc cagcacaatg cccaactcag ctatcccttt ttccatgaca 1200
ctaagcaatg cagaaacaag tgccgaaagg gtcagaagca caatttcctc tctggggact 1260
ccatcaatat ccacaaagca gacagcagag actatcctta cctteccatge cttegetgag 1320
accatggata tacccagcac ccacatagcc aagactttgg cttcagaatg gttgggaagt 1380
ccaggtacce ttggtggcac cagcacttca gcgctgacaa ccacatctcc atctaccact 1440
ttagtctcag aggagaccaa cacccatcac tccacgagtg gaaaggaaac agaaggaact 1500
ttgaatacat ctatgactcc acttgagacc tctgctcctg gagaagagtc cgaaatgact 1560
gccaccttgg tccccactct aggttttaca actcttgaca gcaagatcag aagtccatct 1620
caggtctett catcccacce aacaagagag ctcagaacca caggcagcac ctctgggagyg 1680
cagagttcca gcacagetge ccacgggage tctgacatce tgagggcaac cacttcecagce 1740
acctcaaaag catcatcatg gaccagtgaa agcacagcete agcaatttag tgaaccccag 1800
cacacacagt gggtggagac aagtcctage atgaaaacag agagaccccece agcatcaacc 1860
agtgtggeag ccectatcac cacttetgtt cectecagtgg tetetggett caccacectyg 1920
aagaccaget ccacaaaagg gatttggett gaagaaacat ctgcagacac actcategga 1980
gaatccacayg ctyggeccaac cacccatcag tttgetgtte ccactgggat ttcaatgaca 2040
ggaggcagca gcaccagggd aagccaggge acaacccace tactcaccayg agecacagea 2100
tcatctgaga catcecgcaga tttgactetg geccacgaacg gtgteccagt cteegtgtet 2160
ccageagtga gcaagacgge tgetggetea agtectecag gagggacaaa gcecatcatat 2220
acaatggttt cttetgtcat ccctgagaca tcatctctac agtectcage tttcagggaa 2280
ggaaccagcce tgggactgac tccattaaac actagacatce ccttetette ccctgaacca 2340
gactctgeag gacacaccaa gataagcacce agcattcecte tgttgtcate tgetteagtt 2400
cttgaggata aagtgtcage gaccagcaca ttctcacace acaaagecac ctcatctatt 2460
accacaggga ctcecctgaaat ctcaacaaag acaaagccca gctcageegt tcetttectee 2520
atgaccctaa gcaatgcage aacaagtect gaaagagtca gaaatgcaac ttecccctetg 2580
actcatccat ctccatcagg ggaagagaca gcagggagtg tcctcactet cagcacctet 2640
gectgagacta cagactcecace taacatccac ccaactggga cactgactte agaatcgtcea 2700
gagagtccta gcactctcag cctcccaagt gtcectcectggay tcaaaaccac attttettea 2760
tctactectt ccactcatet atttactagt ggagaagaaa cagaggaaac ttcgaatcca 2820
tetgtgtete aacctgagac ttetgtttece agagtaagga ccaccttgge cagcacctet 2880
gtcecctacee cagtattcee caccatggac acctggecta cacgttcage tcagttetet 2940
tcatcccace tagtgagtga gctcagaget acgagcagta cctcagttac aaactcaact 3000
ggttcagcte ttectaaaat atctcaccte actgggacgyg caacaatgtc acagaccaat 3060
agagacacgt ttaatgactc tgctgcacce caaagcacaa cttggccaga gactagtcecce 3120

agattcaaga cagggttacc ttcagcaaca accactgttt caacctetge cacttcetcete 3180
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tctgctactg taatggtctc taaattcact tctccagcaa ctagttccat ggaagcaact 3240
tctatcaggg aaccatcaac aaccatccte acaacagaga ccacgaatgg cccaggetcet 3300
atggctgtgg cttctaccaa catcccaatt ggaaagggct acattactga aggaagattg 3360
gacacaagcc atctgcccat tggaaccaca gcttcctetg agacatctat ggattttacc 3420
atggccaaag aaagtgtctc aatgtcagta tctccatcte agtccatgga tgctgctgge 3480
tcaagcactc caggaaggac aagccaattc gttgacacat tttctgatga tgtctatcat 3540
ttaacatcca gagaaattac aatacctaga gatggaacaa gctcagctct gactccacaa 3600
atgactgcaa ctcaccctec atctcctgat cctggetcetg ctagaagcac ctggettgge 3660
atcttgtcct catctectte ttctectact cccaaagtca caatgagctc cacattttca 3720
actcagagag tcaccacaag catgataatg gacacagttg aaactagtcg gtggaacatg 3780
cccaacttac cttccacgac ttccttgaca ccaagtaata ttccaacaag tggtgccata 3840
ggaaaaagca ccctggttce cttggacact ccatctccag ccacatcatt ggaggcatca 3900
gaagggggac ttccaaccct cagcacctac cctgaatcaa caaacacacc cagcatccac 3960
ctcggagcac acgctagttc agaaagtcca agcaccatca aacttaccat ggcttcagta 4020
gtaaaacctyg getcettacac acctetcace tteccctcaa tagagaccca catteatgta 4080
tcaacagcca gaatggctta ctcttctggg tcecttcacctg agatgacagce tcctggagag 4140
actaacactyg gtagtacctg ggaccccace acctacatceca ccactacgga tectaaggat 4200
acaagttecag cteaggtete tacaccecac tcagtgagga cactcagaac cacagaaaac 4260
catccaaaga cagagtecge caccccaget gettactetyg gaagtectaa aatctceaagt 4320
tcacccaate tcaccagtece ggecacaaaa geatggacca tcacagacac aactgaacac 4380
tccactcaat tacattacac aaaattggca gaaaaatcat ctggatttga gacacagtca 4440
getecaggace ctygtetetgt agtaatecet acctecccta ccattggaag cageacatty 4500
gaactaactt ctgatgtcece aggggaacce ctggtcecttyg cteccagtga gcagaccaca 4560
atcactectee ccatggcaac atggetgagt accagtttga cagaggaaat ggcttcaaca 4620
gaccttgata tttcaagtcc aagttcacce atgagtacat ttgetatttt tcecacctatg 4680
tccacacett ctecatgaact ttcaaagtca gaggcagata ccagtgccat tagaaataca 4740
gattcaacaa cgttggatca gcacctagga atcaggagtt tgggcagaac tggggactta 4800
acaactgtte ctatcaccec actgacaacc acgtggacca gtgtgattga acactcaaca 4860
caagcacagg acacccttte tgcaacgatg agtcctacte acgtgacaca gtcactcaaa 4920
gatcaaacat ctataccagce ctcagcatece cctteccate ttactgaagt ctaccctgag 4980
ctcgggacac aagggagaag ctecctcetgag gcaaccactt tttggaaacce atctacagac 5040
acactgtcca gagagattga gactggeccca acaaacattc aatccactece acccatggac 5100
aacacaacaa cagggagcag tagtagtgga gtcaccctgg gcatagecca cctteecata 5160
ggaacatecct ccccagetga gacatccaca aacatggcac tggaaagaag aagttctaca 5220
gccactgtet ctatggetgg gacaatggga ctecttgtta ctagtgetec aggaagaagce 5280
atcagccagt cattaggaag agtttcctcet gtectttetg agtcaactac tgaaggagtce 5340
acagattcta gtaagggaag cagcccaagg ctgaacacac agggaaatac agetctetece 5400

tcctetettg aacccageta tgctgaagga agccagatga gcacaagcat ccctctaacce 5460
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tcatctccta caactcctga tgtggaattc atagggggca gcacattttg gaccaaggag 5520
gtcaccacag ttatgacctc agacatctcc aagtcttcag caaggacaga gtccagctca 5580
gctaccctta tgtccacage tttgggaagc actgaaaata caggaaaaga aaaactcaga 5640
actgcctcta tggatcttec atctccaact ccatcaatgg aggtgacacc atggatttct 5700
ctcactctca gtaatgccece caataccaca gattcacttg acctcagcca tggggtgcac 5760
accagctctg cagggacttt ggccactgac aggtcattga atactggtgt cactagagcc 5820
tccagattgg aaaacggctc tgatacctcet tctaagtcce tgtctatggg aaacagcact 5880
cacacttcca tgacttacac agagaagagt gaagtgtctt cttcaatcca tccccgacct 5940
gagacctcag ctcctggage agagaccact ttgacttcca ctectggaaa cagggccata 6000
agcttaacat tgcctttttc atccattcca gtggaagaag tcatttctac aggcataacc 6060
tcaggaccag acatcaactc agcacccatg acacattctc ccatcacccc accaacaatt 6120
gtatggacca gtacaggcac aattgaacag tccactcaac cactacatgc agtttcttca 6180
gaaaaagttt ctgtgcagac acagtcaact ccatatgtca actctgtggc agtgtctget 6240
tcecectacce atgagaattc agtcetcttet ggaagcagca catcctcectcc atattcectca 6300
gectceactty aatcecttgga ttecacaate agtaggagga atgcaatcac ttectggeta 6360
tgggacctca ctacatctet ccccactaca acttggccaa gtactagttt atctgaggca 6420
ctgtecteag gecattetgyg ggttteaaac ccaagttceaa ctacgactga atttecacte 6480
ttttcagetyg catccacate tgetgetaag caaagaaate cagaaacaga gacccatggt 6540
ccccagaata cageegegag tactttgaac actgatgeat ccteggteac aggtetttet 6600
gagactecety tgggggcaag tatcagetet gaagteccte ttecaatgge cataacttet 6660
agatcagatg tttctggeet tacatctgag agtactgcta accegagttt aggcacagece 6720
tettecageag ggaccaaatt aactaggaca atatcectge ccacttcecaga gtetttggtt 6780
teetttagaa tgaacaagga tccatggaca gtgtcaatcee ctttggggte ccatccaact 6840
actaatacag aaacaagcat cccagtaaac agcgcaggte cacctggett gtccacagta 6900
gcatcagatg taattgacac accttcagat ggggctgaga gtattcccac tgtetecttt 6960
teceecectece ctgatactga agtgacaact atctcacatt tcccagaaaa gacaactceat 7020
tcatttagaa ccatttcate tctcactcat gagttgactt caagagtgac acctattect 7080
ggggattgga tgagttcage tatgtctaca aageccacag gagccagtece ctcecattaca 7140
ctgggagaga gaaggacaat cacctctgcet getccaacca ctteccecat agttetcact 7200
gctagtttca cagagaccag cacagtttca ctggataatg aaactacagt asaaacctca 7260
gatatcctty acgcacggaa aacaaatgag ctcccctcag atagcagtte ttettetgat 7320
ctgatcaaca ccteccatage ttettcaact atggatgtca ctaaaacage ctecatcagt 7380
cccactagea tctcaggaat gacagcaagt tecteeccat ctcetettete ttcagataga 7440
ccccaggtte ccacatctac aacagagaca aatacagcca cctcetcecate tgtttecagt 7500
aacacctatt ctcttgatgg gggctccaat gtgggtggca ctcecatecac tttaccacce 7560
tttacaatca cccaccetgt cgagacaage tcggecctat tagectggte tagaccagta 7620
agaactttca gcaccatggt cagcactgac actgectceg gagaaaatcce tacctcetage 7680

aattctgtgg tgacttetgt tccagcacca ggtacatgga ccagtgtagg cagtactact 7740
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gacttacctg ccatgggctt tctcaagaca agtcctgcag gagaggcaca ctcacttcta 7800
gcatcaacta ttgaaccagc cactgccttc actccccate tctcagcage agtggtcact 7860
ggatccagtg ctacatcaga agccagtctt ctcactacga gtgaaagcaa agccattcat 7920
tcttcaccac agaccccaac tacacccacc tctggagcaa actgggaaac ttcagctact 7980
cctgagagecce ttttggtagt cactgagact tcagacacaa cacttacctc aaagattttg 8040
gtcacagata ccatcttgtt ttcaactgtg tccacgccac cttctaaatt tccaagtacg 8100
gggactctgt ctggagecttc cttccctact ttactccegg acactccage catccctcete 8160
actgccactg agccaacaag ttcattagct acatcctttg attccacccce actggtgact 8220
atagcttcgg atagtcttgg cacagtccca gagactacce tgaccatgtc agagacctca 8280
aatggtgatg cactggttct taagacagta agtaacccag ataggagcat ccctggaatc 8340
actatccaag gagtaacaga aagtccactc catccttctt ccacttccce ctctaagatt 8400
gttgctccac ggaatacaac ctatgaaggt tcgatcacag tggcactttc tactttgect 8460
gcgggaacta ctggttecct tgtattcagt cagagttctg aaaactcaga gacaacggct 8520
ttggtagact catcagctgg gcttgagagg gcatctgtga tgccactaac cacaggaagc 8580
cagggtatgyg ctagetetygg aggaatcaga agtgggtceca cteactcaac tggaaccaaa 8640
acattttett ctcectecectet gaccatgaac ccaggtgagg ttacagccat gtctgaaatce 8700
accacgaaca gactgacage tactcaatca acagcaccca aagggatace tgtgaagecce 8760
accagtgetyg agtcaggect cctaacaccet gtetetgecet cctcaagece atcaaaggee 8820
tttgecteace tgactacage tceccccaact tgggggatee cacagtetac cttgacattt 8880
gagttttety aggteccaag tttggatact aagtcegett ctttaccaac tectggacay 8940
tcectgaaca ccattecaga ctcagatgca agcacagcat cttectcact gtecaagtet 9000
ccagaaaaaa acccaaggge aaggatgatg acttcecacaa aggecataag tgcaagetca 9060
tttcaatcaa caggttttac tgaaacccet gagggatcetg cctecectte tatggecaggg 9120
catgaaccca gagtccecac ttcaggaaca ggggacccta gatatgecte agagagcatg 9180
tettatecag acccaagcaa ggcatcatca getatgacat cgacctetet tgcatcaaaa 9240
ctcacaacte tcettcagcac aggtcaagca gcaaggtcetg gttcetagtte cteteccata 9300
agcctatcca ctgagaaaga aacaagcette cttteecccca ctgcatecac cteccagaaag 9360
acttcactat ttettgggec ttccatggca aggcagccca acatattggt gcatctteag 9420
acttcagete tgacacttte tccaacatce actctaaata tgtcccagga ggagectect 9480
gagttaacct caagccagac cattgcagaa gaagagggaa caacagcetga aacacagacg 9540
ttaaccttca caccatctga gaccccaaca tecttgttac ctgtetette tcccacagaa 9600
cccacageca gaagaaagag ttcecteccagaa acatgggcaa getctattte agttectgece 9660
aagacctceet tggttgaaac aactgatgga acgctagtga ccaccataaa gatgtcaage 9720
caggcagcac aaggaaattc cacgtggect gecccagcag aggagacggg gagcagtceca 9780
gcaggcacat ccccaggaag cccagaaatg tctaccacte tcaaaatcat gagctecaag 9840
gaacccagca tcagcccaga gatcaggtec actgtgagaa attctecttg gaagactceca 9900
gaaacaactyg ttcccatgga gaccacagtg gaaccagtca cccttecagte cacageccta 9960

ggaagtggca gcaccagcat ctctcacctg cccacaggaa ccacatcacc aaccaagtca 10020
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ccaacagaaa atatgttggc tacagaaagg gtctccctcet ccccatccce acctgagget 10080
tggaccaacc tttattctgg aactccagga gggaccaggc agtcactggc cacaatgtcc 10140
tetgtctece tagagtcacc aactgctaga agcatcacag ggactggtca gcaaagcagt 10200
ccagaactgg tttcaaagac aactggaatg gaattctcta tgtggcatgg ctctactgga 10260
gggaccacag gggacacaca tgtctctctg agcacatctt ccaatatcct tgaagaccct 10320
gtaaccagcc caaactctgt gagctcattg acagataaat ccaaacataa aaccgagaca 10380
tgggtaagca ccacagccat tccctccact gtcctgaata ataagataat ggcagctgaa 10440
caacagacaa gtcgatctgt ggatgaggct tattcatcaa ctagttcttg gtcagatcag 10500
acatctggga gtgacatcac ccttggtgca tctcectgatg tcacaaacac attatacatc 10560
acctccacag cacaaaccac ctcactagtg tctctgeccct ctggagacca aggcattaca 10620
agcctcacca atccctcagg aggaaaaaca agctctgcgt catctgtcac atctccttca 10680
atagggcttg agactctgag ggccaatgta agtgcagtga aaagtgacat tgcccctact 10740
gctgggecatce tatctcagac ttcatctcect geggaagtga gcatcctgga cgtaaccaca 10800
gctecctacte caggtatctc caccaccatc accaccatgg gaaccaactc aatctcaact 10860
accacaccca acccagaagt gggtatgagt accatggaca geacceegge cacagagagg 10920
cgcacaactt ctacagaaca cccttccacc tggtcttcca cagctgcatc agattectgg 10980
actgtcacag acatgactte aasacttgaaa gttgcaagat ctectggaac aatttecaca 11040
atgcatacaa cttcattett agectcaage actgaattag actcecatgte tactceccat 11100
ggcegtataa ctygtcecattgyg aaccagectyg gtecactcecat ccetetgatge ttecagetgta 11160
aagacagaga ccagtacaag tgaaagaaca ttgagtectt cagacacaac tgecatctact 11220
cccatcteaa cttttteteg tgteccagagg atgagcatcet cagtteetga cattttaagt 11280
acaagttgga ctceccagtag tacagaagca gaagatgtge ctgttteaat ggtttetaca 11340
gatcatgeta gtacaaagac tgacccaaat acgecccctgt ccacttttet gtttgattet 11400
ctgtccacte ttgactggga cactgggaga tctetgtcat cagecacage cactacctca 11460
getectecagg gggccacaac tccccaggaa ctcactttgg aaaccatgat cageccaget 11520
acctcacagt tgcccttete tatagggcac attacaagtg cagtcacacc agetgcaatg 11580
gcaaggagct ctggagttac tttttcaaga ccagatccca caagcaaaaa ggcagagcag 11640
acttccacte agetteccac caccacttet gecacatccag ggcaggtgece cagatcageca 11700
gcaacaactc tggatgtgat cccacacaca gcaaaaactce cagatgcaac ttttcagaga 11760
caagggcaga cagctettac aacagaggca agagctacat ctgactectg gaatgagaaa 11820
gaaaaatcaa ccccaagtge accttggate actgagatga tgaattetgt ctcagaagat 11880
accatcaagg aggttaccag ctecctccagt gtattaagga ccctgaatac getggacata 11940
aacttggaat ctgggacgac ttcatcccca agttggaaaa gcageccata tgagagaatt 12000
gccecttety agtccaccac agacaaagag gcaattcace cttcectacaaa cacagtagag 12060
accacaggct gggtcacaag ttccgaacat getteteatt ccactatcce ageccactca 12120
gcgtcatcca aactcacate tccagtggtt acaacctceca ccagggaaca agcaatagtt 12180
tctatgtcaa caaccacatg geccagagtcet acaagggcta gaacagagec taattcectte 12240

ttgactattg aactgaggga cgtcagcecct tacatggaca ccagcetcaac cacacaaaca 12300
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agtattatct cttccccagg ttccactgeg atcaccaagg ggcctagaac agaaattacc 12360
tcctctaaga gaatatccag ctcattecctt gecccagtcta tgaggtegtc agacagcccce 12420
tcagaagcca tcaccaggct gtctaacttt cctgccatga cagaatctgg aggaatgatc 12480
cttgctatgce aaacaagtcc acctggcgct acatcactaa gtgcacctac tttggataca 12540
tcagccacag cctectggac agggactcca ctggctacga ctcagagatt tacatactca 12600
gagaagacca ctctctttag caaaggtcct gaggatacat cacagccaag ccctccctet 12660
gtggaagaaa ccagctcttc ctcttcecectg gtacctatece atgctacaac ctcecgecttece 12720
aatattttgt tgacatcaca agggcacagt ccctcctcta ctccacctgt gacctcagtt 12780
ttcttgtetg agacctctgg cctggggaag accacagaca tgtcgaggat aagcttggaa 12840
cctggcacaa gtttacctec caatttgage agtacagcag gtgaggegtt atccacttat 12900
gaagcctcca gagatacaaa ggcaattcat cattctgcag acacagcagt gacgaatatg 12960
gaggcaacca gttctgaata ttctcctatc ccaggccata caaagccatc caaagccaca 13020
tctccattgg ttacctccca catcatgggg gacatcactt cttccacatc agtatttgge 13080
tccteccgaga ccacagagat tgagacagtg tcctctgtga accagggact tcaggagaga 13140
agcacatcee aggtggecag ctetgetaca gagacaagea ctgteattac ccatgtgtet 13200
agtggtgatg ctactactca tgtcaccaag acacaagcca ctttctctag cggaacatcc 13260
atctcaagee ctcatcagtt tataacttet accaacacat ttacagatgt gagcaccaac 13320
cectecacet ctetgataat gacagaatet tcaggagtga ccatcaccac ccaaacaggt 13380
cctactggag ctgcaacaca gggtcecatat ctettggaca catcaaccat gecttacttg 13440
acagagacte cattagetgt gactcecagat tttatgeaat cagagaagac cactctcata 13500
agcaaaggte ccaaggatgt gtcctggaca agcccteccet ctgtggeaga aaccagetat 13560
cectettece tgacaccettt cttggtecaca accataccte ctgecactte cacgttacaa 13620
gggcaacata catcctetee tgtttetgeg acttcagtte ttacctetgg actggtgaag 13680
accacagata tgttgaacac aagcatggaa cctgtgacca attcacctca aaatttgaac 13740
aatccatcaa atgagatact ggccactttg gcagccacca cagatataga gactattcat 13800
ccttecataa acaaagcagt gaccaatatg gggactgcca gttcageaca tgtactgcat 13860
tcecactetee cagtcagete agaaccatcet acagccacat ctcecaatggt teetgectec 13920
agcatggggg acgctettge ttctatatca atacctggtt ctgagaccac agacattgag 13980
ggagagccaa catcctecet gactgetgga cgaaaagaga acagcaccet ccaggagatg 14040
aactcaacta cagagtcaaa catcatccte tccaatgtgt ctgtggggge tattactgaa 14100
gccacaaaaa tggaagtccee ctcettttgat gcaacattca taccaactec tgctcagtca 14160
acaaagttcc cagatatttt ctcagtagce agcagtagac tttcaaacte tectecccatg 14220
acaatatcta cccacatgac caccacccag acagggtctt ctggagetac atcaaagatt 14280
ccacttgect tagacacatc aaccttggaa acctcagcag ggactccatce agtggtgact 14340
gaggggttty cccactcaaa aataaccact gcaatgaaca atgatgtcaa ggacgtgtca 14400
cagacaaacc ctccectttca ggatgaagece agctctecect cttetcaage acctgtectt 14460
gtcacaacct taccttette tgttgettte acaccgcaat ggcacagtac ctectetect 14520

gtttctatgt cctcagttet tacttcetteca ctggtaaaga ccgcaggcaa ggtggataca 14580
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agcttagaaa cagtgaccag ttcacctcaa agtatgagca acactttgga tgacatatcg 14640
gtcacttcag cagccaccac agatatagag acaacgcatc cttccataaa cacagtagtt 14700
accaatgtgg ggaccaccgg ttcagcattt gaatcacatt ctactgtctc agcttaccca 14760
gagccatcta aagtcacatc tccaaatgtt accacctcca ccatggaaga caccacaatt 14820
tccagatcaa tacctaaatc ctctaagact acaagaactg agactgagac aacttcctcc 14880
ctgactccta aactgaggga gaccagcatc tcccaggaga tcacctegtc cacagagaca 14940
agcactgttc cttacaaaga gctcactggt gccactaccg aggtatccag gacagatgtc 15000
acttcctcta gcagtacatc cttccctgge cctgatcagt ccacagtgtc actagacatc 15060
tccacagaaa ccaacaccag gctgtctacc tccccaataa tgacagaatc tgcagaaata 15120
accatcacca cccaaacagg tcctcatggg gctacatcac aggatacttt taccatggac 15180
ccatcaaata caacccccca ggcagggatc cactcagcta tgactcatgg attttcacaa 15240
ttggatgtga ccactcttat gagcagaatt ccacaggatg tatcatggac aagtcctccc 15300
tctgtggata aaaccagctc cccctcttece tttetgtcct cacctgcaat gaccacacct 15360
tcectgattt cttctacctt accagaggat aagctctcct ctcctatgac ttcacttcte 15420
acctetggee tagtgaagat tacagacata ttacgtacac gettggaacce tgtgaccage 15480
tcacttccaa atttcagcag cacctcagat aagatactgg ccacttctaa agacagtaaa 15540
gacacaaagg aaatttttcee ttctataaac acagaagaga ccaatgtgaa agecaacaac 15600
tetggacatyg aatcecatte ccctgecactg getgactcag agacaccecaa agecacaact 15660
caaatggtta tcaccaccac tgtgggagat ccagetectt ccacatcaat gecagtgcat 15720
ggttectety agactacaaa cattaagaga gagcecaacat atttettgac tectagactg 15780
agagagacca gtacctctca ggagtccage ttteccacgg acacaagttt tctactttee 15840
aaagtccceca ctggtactat tactgaggte tecagtacag gggtcaacte ttetageaaa 15900
atttccacce cagaccatga taagtccaca gtgccacctg acaccttcac aggagagate 15960
cccagggtet tcacctecte tattaagaca aaatctgcag aaatgacgat caccacccaa 16020
gcaagtecte ctgagtetge atcgcacagt acccttecet tggacacatce aaccacactt 16080
tececcagggag ggactcatte aactgtgact cagggattcee catactcaga ggtgaccact 16140
ctcatgggeca tgggtectgg gaatgtgtca tggatgacaa ctecceetgt ggaagaaacce 16200
agctetgtgt ctteectgat gtettcaccet gecatgacat ccecttetece tgtttectee 16260
acatcaccac agagcatccecc ctectcetect cttectgtga ctgcacttee tacttetgtt 16320
ctggtgacaa ccacagatgt gttgggcaca acaagcccag agtctgtaac cagttcacet 16380
ccaaatttga gcagcatcac tcatgagaga ccggccactt acaaagacac tgcacacaca 16440
gaagccgeca tgcatcatte cacaaacacce gecagtgacca atgtagggac ttcecegggtet 16500
ggacataaat cacaateccte tgtcctaget gactcagaga catcgaaagce cacacctetyg 16560
atgagtacca cctccaccet gggggacaca agtgtttcca catcaactcee taatatctet 16620
cagactaacc aaattcaaac agagccaaca gcatccctga gecctagact gagggagage 16680
agcacgtetyg agaagaccag ctcaacaaca gagacaaata ctgcectttte ttatgtgcece 16740
acaggtgceta ttactcaggce ctccagaaca gaaatctcct ctagcagaac atccatctca 16800

gaccttgatce ggcccacaat agcacccgac atctccacag gaatgatcac caggetettce 16860
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acctccccca tcatgacaaa atctgcagaa atgaccgtca ccactcaaac aactactcct 16920
ggggctacat cacagggtat ccttccctgg gacacatcaa ccacactttt ccagggaggg 16980
actcattcaa ccgtgtctca gggattccca cactcagaga taaccactct tcggagcaga 17040
acccctggag atgtgtcatg gatgacaact ccccctgtgg aagaaaccag ctectgggttt 17100
tcectgatgt caccttccat gacatcccct tectectgttt cctccacatc accagagage 17160
atcccctect ctectectcee tgtgactgca cttcettactt ctgttectggt gacaaccaca 17220
aatgtattgg gcacaacaag cccagagccc gtaacgagtt cacctccaaa tttaagcagc 17280
cccacacagg agagactgac cacttacaaa gacactgcgc acacagaagc catgcatget 17340
tccatgcata caaacactgc agtggccaac gtggggacct ccatttctgg acatgaatca 17400
caatcttcetg tcccagctga ttcacacaca tccaaagcca catctccaat gggtatcacc 17460
ttcgeccatgg gggatacaag tgtttctaca tcaactcctg ccttetttga gactagaatt 17520
cagactgaat caacatcctc tttgattcct ggattaaggg acaccaggac gtctgaggag 17580
atcaacactg tgacagagac cagcactgtc ctttcagaag tgcccactac tactactact 17640
gaggtctcca ggacagaagt tatcacttcc agcagaacaa ccatctcagg gcctgatcat 17700
teccaaaatgt caccctacat ctcecacagaa accatcacca ggetetecac tttteetttt 17760
gtaacaggat ccacagaaat ggccatcacc aaccaaacag gtcctatagg gactatctca 17820
caggctacee ttacectgga cacatcaage acagettcocet gggaagggac tcactcacet 17880
gtgactcaga gatttccaca ctcagaggag accactacta tgagcagaag tactaaggge 17940
gtgtcatgge aaagecctee ctetgtggaa gaaaccagtt ctecttette cccagtgect 18000
ttacctgcaa taacctcaca ttcatctett tatteegecag tatcaggaag tageccecact 18060
tetgetetee ctgtgactte ccttetecace tetggcagga ggaagaccat agacatgttg 18120
gacacacact cagaacttgt gaccagetece ttaccaagtyg caagtagett ctcaggtgag 18180
atactcactt ctgaagcecte cacaaataca gagacaattce acttttcaga gaacacagca 18240
gaaaccaata tggggaccac caattctatg cataaactac attcctetgt ctcaatccac 18300
tececcagecat ceggacacac acctccaaag gttactggat ctatgatgga ggacgetatt 18360
gtttccacat caacacctgg ttctectgag actaaaaatyg ttgacagaga ctcaacatec 18420
cctetgacte ctgaactgaa agaggacagce accgcecctgg tgatgaactce aactacagag 18480
tcaaacactg ttttecteccag tgtgtcecctg gatgetgcta ctgaggtcete cagggcagaa 18540
gtcacctact atgatcctac attcatgcca gettctgete agtcaacaaa gtcecccagac 18600
atttcacctyg aagccagcag cagtcattet aactcetecte ccttgacaat atctacacac 18660
aagaccatcg ccacacaaac aggtecttet ggggtgacat ctettggeca actgacccetg 18720
gacacatcaa ccatagccac ctcagcagga actccatcag ccagaactca ggattttgta 18780
gattcagaaa caaccagtgt catgaacaat gatctcaatyg atgtgttgaa gacaagcecct 18840
ttctetgecag aagaagccaa ctetetetet tetcaggcac ctetecttgt gacaacctca 18900
cctteteectg taacttecac attgecaagag cacagtacct cctetettgt ttetgtgace 18960
tcagtaccca cccectacact ggcgaagatce acagacatgg acacaaactt agaacctgtg 19020
actcgttecac ctcaaaattt aaggaacacc ttggccactt cagaagccac cacagataca 19080

cacacaatgc atccttcetat aaacacagca gtggccaatg tggggaccac cagttcacca 19140
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aatgaattct attttactgt ctcacctgac tcagacccat ataaagccac atccgcagta 19200
gttatcactt ccaccteggg ggactcaata gtttccacat caatgcctag atcctctgeg 19260
atgaaaaaga ttgagtctga gacaactttc tccctgatat ttagactgag ggagactagc 19320
acctcccaga aaattggctc atcctcagac acaagcacgg tctttgacaa agcattcact 19380
gctgctacta ctgaggtctc cagaacagaa ctcacctcct ctagcagaac atccatccaa 19440
ggcactgaaa agcccacaat gtcaccggac acctccacaa gatctgtcac catgetttet 19500
acttttgctg gcctgacaaa atccgaagaa aggaccattg ccacccaaac aggtcctcat 19560
agggcgacat cacagggtac ccttacctgg gacacatcaa tcacaacctc acaggcaggg 19620
acccactcag ctatgactca tggattttca caattagatt tgtccactct tacgagtaga 19680
gttcctgagt acatatcagg gacaagccca ccctctgtgg aaaaaaccag ctcttcectet 19740
tcecttetgt ctttaccage aataacctca ccgtccectg tacctactac attaccagaa 19800
agtaggccgt cttctectgt tcatctgact tcactcccca cctcetggect agtgaagacc 19860
acagatatgc tggcatctgt ggccagttta cctccaaact tgggcagcac ctcacataag 19920
ataccgacta cttcagaaga cattaaagat acagagaaaa tgtatccttc cacaaacata 19980
gcagtaacca atgtggggac caccacttet gaaaaggaat cttattegte tgteccagec 20040
tactcagaac cacccaaagt cacctctcca atggttacct ctttcaacat aagggacacc 20100
attgttteca cateccatgee tggetectet gagattacaa ggattgagat ggagtcaaca 20160
tteteocetgy cteatggget gaagggaace agcacctecee aggaccecat cgtatecaca 20220
gagaaaagtyg ctygtecttceca caagttgace actggtgeta ctgagaccte taggacagaa 20280
gttgectett ctagaagaac atccatteca ggecctgate attecacaga gtcaccagac 20340
atctccactg aagtgatcee cagectgect atctcececettg gecattacaga atcttcaaat 20400
atgaccatca tcactecgaac aggtectect cttggetcta catcacaggg cacatttace 20460
ttggacacac caactacatc ctccagggca ggaacacact cgatggegac tcaggaattt 20520
ccacactcag aaatgaccac tgtcatgaac aaggaccctg agattctatce atggacaate 20580
cctectteta tagagaaaac cagcttetece tetteectga tgecttecace agecatgact 20640
tcaccteetyg tttectcaac attaccaaag accattcaca ccactcette tectatgace 20700
tcactgctea ccectagect agtgatgacce acagacacat tgggcacaag cccagaacct 20760
acaaccagtt cacctccaaa tttgagcagt acctcacatg agatactgac aacagatgaa 20820
gacaccacayg ctatagaagc catgcatcct tccacaagca cagcagegac taatgtggaa 20880
accaccagtt ctggacatgg gtcacaatcce tectgtectag ctgactcaga aaaaaccaag 20940
gccacagcte caatggatac cacctecacce atggggcata caactgttte cacatcaatg 21000
tectgtttect ctgagactac aaaaattaag agagagtcaa catattectt gactecctgga 21060
ctgagagaga ccagcattte ccaaaatgcce agettttcca ctgacacaag tattgttett 21120
tcagaagtce ccactggtac tactgctgag gtctccagga cagaagtcac ctectetggt 21180
agaacatcca tcecctggece ttetcagtece acagttttge cagaaatatce cacaagaaca 21240
atgacaaggc tctttgectce geccaccatyg acagaatcag cagaaatgac catccccact 21300
caaacaggtc cttetgggte tacctcacag gataccctta ccttggacac atccaccaca 21360

aagtcccagg caaagactca ttcaactttg actcagagat ttccacactc agagatgacce 21420
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actctcatga gcagaggtcc tggagatatg tcatggcaaa gctctcectc tctggaaaat 21480
cccagctete tcecttecet getgtcettta cctgccacaa cctcacctece teccatttee 21540
tccacattac cagtgactat ctcctcctet cctettectg tgacttcact tcectcacctet 21600
agcccggtaa cgaccacaga catgttacac acaagcccag aacttgtaac cagttcacct 21660
ccaaagctga gccacacttc agatgagaga ctgaccactg gcaaggacac cacaaataca 21720
gaagctgtgce atccttecac aaacacagca gcgtccaatg tggagattcc cagctctgga 21780
catgaatcce cttectcectge cttagctgac tcagagacat ccaaagccac atcaccaatg 21840
tttattacct ccacccagga ggatacaact gttgccatat caacccctca cttcttggag 21900
actagcagaa ttcagaaaga gtcaatttcc tccctgagcce ctaaattgag ggagacaggce 21960
agttctgtgg agacaagctc agccatagag acaagtgctg tcctttetga agtgteccatt 22020
ggtgctacta ctgagatctc caggacagaa gtcacctcct ctagcagaac atccatctet 22080
ggttctgetg agtccacaat gttgccagaa atatccacca caagaaaaat cattaagttc 22140
cctacttecce ccatectgge agaatcatca gaaatgacca tcaagaccca aacaagtcct 22200
cctgggtceta catcagagag tacctttaca ttagacacat caaccactcc cteccttggta 22260
ataacccatt cgactatgac tcagagattg ccacactcag agataaccac tcttgtgagt 22320
agaggtgctg gggatgtgcc acggcccage tctctcectg tggaagaaac aagccctcca 22380
tetteccage tgtetttate tgccatgate teaccttete ctgtttette cacattacca 22440
gcaagtagcee actectette tgettetgtyg acttecactte tcacaccagyg ccaagtgaag 22500
actactgagg tgttggacge aagtgcagaa cctgaaacca dgttcacctece aagtttgage 22560
agcaccteag ttgaaatact ggecacctet gaagtcacca cagatacgga gaaaattcat 22620
ccttteteaa acacggcagt aaccaaagtt ggaacttcca gttcetggaca tgaatcececet 22680
tectetgtee tacctgacte agagacaace aaagccacat cggcaatggg taccatetee 22740
attatggggg atacaagtgt ttctacatta actcecctgecet tatctaacac taggaaaatt 22800
cagtcagage cagcttcecte actgaccace agattgaggg agaccagcac ctctgaagag 22860
accagcttag ccacagaagc aaacactgtt ctttcectaaag tgtccactgg tgectactact 22920
gaggtcteca ggacagaage catctecttt agcagaacat ccatgtcagg ccctgagcag 22980
tccacaatgt cacaagacat ctccatagga accatcccca ggatttetge ctectetgte 23040
ctgacagaat ctgcaaaaat gaccatcaca acccaaacag gtccttegga gtctacacta 23100
gaaagtaccce ttaatttgaa cacagcaacc acaccctcett gggtggaaac ccactctata 23160
gtaattcagyg gatttccaca cccagagatyg accactteca tgggcagagyg tcctggaggt 23220
gtgtcatgge ctagceccetece ctttgtgaaa gaaaccagece ctecatecte cccgetgtet 23280
ttacctgeceg tgacctcace tcatectgtt tecaccacat tectagcaca tatcccccece 23340
teteceoette ctgtgactte acttetecace tetggeccgg cgacaaccac agatatettg 23400
ggtacaagca cagaacctgg aaccagttca tcttcaagtt tgagcaccac ctcccatgag 23460
agactgacca cttacaaaga cactgcacat acagaagccg tgcatcctte cacaaacaca 23520
ggagggacca atgtggcaac caccagcetcet ggatataaat cacagtectce tgtcctaget 23580
gactcatcte caatgtgtac caccteccace atgggggata caagtgttet cacatcaact 23640

cctgecttee ttgagactag gaggattcag acagagctag cttectecct gaccectgga 23700
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ttgagggagt ccagcggctc tgaagggacc agctcaggca ccaagatgag cactgtcctce 23760
tctaaagtgce ccactggtgc tactactgag atctccaagg aagacgtcac ctccatccca 23820
ggtcccgete aatccacaat atcaccagac atctccacaa gaaccgtcag ctggttctet 23880
acatcccctg tcatgacaga atcagcagaa ataaccatga acacccatac aagtccttta 23940
ggggccacaa cacaaggcac cagtactttg gacacgtcaa gcacaacctc tttgacaatg 24000
acacactcaa ctatatctca aggattttca cactcacaga tgagcactct tatgaggagg 24060
ggtcctgagg atgtatcatg gatgagccct ccccttcectgg aaaaaactag accttcecttt 24120
tctctgatgt cttcaccage cacaacttca ccttctectg tttectecac attaccagag 24180
agcatctcett cctctectet tcctgtgact tcactcctca cgtctggctt ggcaaaaact 24240
acagatatgt tgcacaaaag ctcagaacct gtaaccaact cacctgcaaa tttgagcagc 24300
acctcagttg aaatactggc cacctctgaa gtcaccacag atacagagaa aactcatcct 24360
tcttcaaaca gaacagtgac cgatgtgggg acctccagtt ctggacatga atccacttcc 24420
tttgtcctag ctgactcaca gacatccaaa gtcacatctc caatggttat tacctccacc 24480
atggaggata cgagtgtctc cacatcaact cctggctttt ttgagactag cagaattcag 24540
acagaaccaa catccteccet gacccttgga ctgagaaaga ccageagcte tgaggggace 24600
agcttagcca cagagatgag cactgtcctt tctggagtge ccactggtgc cactgctgaa 24660
gtetecagga cagaagtcac ctectetage agaacatceca tcetcaggett tgetecagete 24720
acagtgteac cagagactte cacagaaacce atcaccagac teectaccte cagcataatg 24780
acagaatcag cagaaatgat gatcaagaca caaacagatce ctectgggte tacaccagag 24840
agtactcata ctgtggacat atcaacaaca cccaactggg tagaaaccca ctegactgtg 24900
actcagagat tttcacactc agagatgacc actcttgtga gcagaagccc tggtgatatg 24960
ttatggecta gtcaatecte tgtggaagaa accagetcetyg cctettecet getgtetetg 25020
cctgecacga cctcacctte tectgtttee tectacattag tagaggattt cecectteeget 25080
tetetteetyg tgacttetet tcetcaaccet ggectggtga taaccacaga caggatggge 25140
ataagcagag aacctggaac cagttccact tcaaatttga gcagcacctce ccatgagaga 25200
ctgaccactt tggaagacac tgtagataca gaagacatgc agecttecac acacacagca 25260
gtgaccaacyg tgaggacctce catttetgga catgaatcac aatcttetgt cctatctgac 25320
tcagagacac ccaaagccac atctccaatg ggtaccacct acaccatggg ggaaacgagt 25380
gtttccatat ccacttetga cttcectttgag accagcagaa ttcagataga accaacatcce 25440
tcectgactt ctggattgag ggagaccage agctcetgaga ggatcagcetce agecacagag 25500
ggaagcacty tcctttetga agtgcccagt ggtgctacca ctgaggtcete caggacagaa 25560
gtgatatcet ctaggggaac atccatgtca gggectgate agttcaccat atcaccagac 25620
atctctactyg aagcgatcac caggetttet acttecccca ttatgacaga atcagcagaa 25680
agtgccatca ctattgagac aggttctect ggggctacat cagagggtac cctcaccttg 25740
gacacctcaa caacaacctt ttggtcaggg acccactcaa ctgcatctec aggattttca 25800
cactcagaga tgaccactct tatgagtaga actcctggag atgtgccatg geccgagectt 25860
cecctetgtgg aagaagcecag ctetgtetet tectcactgt cttcacctge catgacctca 25920

acttettttt tcteccacatt accagagagce atctectect ctectcatcee tgtgactgeca 25980
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cttctcacce ttggeccagt gaagaccaca gacatgttgc gcacaagctc agaacctgaa 26040
accagttcac ctccaaattt gagcagcacc tcagctgaaa tattagccac gtctgaagtc 26100
accaaagata gagagaaaat tcatccctcc tcaaacacac ctgtagtcaa tgtagggact 26160
gtgatttata aacatctatc cccttectet gttttggctg acttagtgac aacaaaaccc 26220
acatctccaa tggctaccac ctccactctg gggaatacaa gtgtttccac atcaactcct 26280
gccttcoeccag aaactatgat gacacagcca acttcctecee tgacttctgg attaagggag 26340
atcagtacct ctcaagagac cagctcagca acagagagaa gtgcttctct ttctggaatg 26400
cccactggtg ctactactaa ggtctccaga acagaagccc tctccttagg cagaacatcc 26460
accccaggte ctgctcaatc cacaatatca ccagaaatct ccacggaaac catcactaga 26520
atttctactc ccctcaccac gacaggatca gcagaaatga ccatcacccc caaaacaggt 26580
cattctgggg catcctcaca aggtaccttt accttggaca catcaagcag agcctecctgg 26640
ccaggaactc actcagctgc aactcacaga tctccacact cagggatgac cactcctatg 26700
agcagaggtc ctgaggatgt gtcatggcca agccgcccat cagtggaaaa aactagccct 26760
ccatcttecece tggtgtcttt atctgcagta acctcacctt cgccacttta ttccacacca 26820
tetgagagta gecacteate tecteteegg gtgacttete tttteaccee tgtcatgatg 26880
aagaccacag acatgttgga cacaagcttg gaacctgtga ccacttcacc tcccagtatg 26940
aatatcacct cagatgagag tcectggecact tectaaagcca ccatggagac agaggcaatt 27000
cagettteag aaaacacage tgtgactcag atgggcacca tcagegetag acaagaatte 27060
tattecetett atcecaggect cccagageca tecaaagtga catcetecagt ggtcaccetet 27120
tecaccataa aagacattgt ttctacaace atacctgett cctetgagat aacaagaatt 27180
gagatggagt caacatccac cctgacccee acaccaaggg agaccagcac ctececcaggag 27240
atccacteag ccacaaagece aagcactgtt ccttacaagg cactcactag tgecacgatt 27300
gaggactcca tgacacaagt catgtcectet agcagaggac ctagecctga tcagtcecaca 27360
atgtcacaag acatatccac tgaagtgatc accaggetcet ctaccteccce catcaagaca 27420
gaatctacag aaatgaccat taccacccaa acaggttcte ctggggcetac atcaaggggt 27480
acccttacet tggacactte aacaactttt atgtcaggga cccactcaac tgcatctcaa 27540
ggattttcac actcacagat gaccgctett atgagtagaa ctectggaga tgtgecatgg 27600
ctaagccate cctetgtgga agaagcecage tetgectett tetcactgte ttecacctgte 27660
atgacctecat cttcteceegt ttettcecaca ttaccagaca gecatccacte ttettegett 27720
cctgtgacat cacttetcac ctcagggctg gtgaagacca cagagetgtt gggcacaage 27780
tcagaacctg aaaccagttc acccccaaat ttgagcagca cctcagetga aatactggee 27840
atcactgaag tcactacaga tacagagaaa ctggagatga ccaatgtggt aacctcaggt 27900
tatacacatg aatctectte ctetgtecta getgactcag tgacaacaaa ggecacatet 27960
tcaatgggta tcacctaccc cacaggagat acaaatgttce tcacatcaac ccectgectte 28020
tctgacacca gtaggattca aacaaagtca aagctctcac tgactcectgg gttgatggag 28080
accagcatct ctgaagagac cagctctgec acagaaaaaa gcactgtcct ttctagtgtg 28140
cccactggtg ctactactga ggtctccagg acagaagcca tctcettetag cagaacatce 28200

atcccaggcece ctygctcaatce cacaatgtca tcagacacct ccatggaaac catcactaga 28260
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atttctacce ccctcacaag gaaagaatca acagacatgg ccatcacccc caaaacaggt 28320
ccttetgggg ctacctcgeca gggtaccttt accttggact catcaagcac agcctectgg 28380
ccaggaactc actcagctac aactcagaga tttccacagt cagtggtgac aactcctatg 28440
agcagaggtc ctgaggatgt gtcatggcca agcccgectgt ctgtggaaaa aaacagccct 28500
ccatcttecce tggtatcttce atcttcagta acctcacctt cgccacttta ttccacacca 28560
tctgggagta gccactccte tcctgteccct gtcacttcte ttttcacctce tatcatgatg 28620
aaggccacag acatgttgga tgcaagtttg gaacctgaga ccacttcagc tcccaatatg 28680
aatatcacct cagatgagag tctggccgct tctaaagcca ccacggagac agaggcaatt 28740
cacgtttttg aaaatacagc agcgtcccat gtggaaacca ccagtgctac agaggaactc 28800
tattcctett ccccaggectt ctcagagcca acaaaagtga tatctccagt ggtcacctet 28860
tcctctataa gagacaacat ggtttccaca acaatgectg gectcctetgg cattacaagg 28920
attgagatag agtcaatgtc atctctgacc cctggactga gggagaccag aacctcccag 28980
gacatcacct catccacaga gacaagcact gtcctttaca agatgccctc tggtgccact 29040
cctgaggtct ccaggacaga agttatgccc tctagcagaa catccattcc tggccctget 29100
cagtccacaa tgtcactaga catctcecgat gaagttgtcea ccaggetgte tacctetece 29160
atcatgacag aatctgcaga aataaccatc accacccaaa caggttattc tctggctaca 29220
teccaggtta cecttecctt gggcacctea atgacctttt tgtcagggac ccactcaact 29280
atgtctcecaag gactttceaca ctcagagatg accaatetta tgageagggg tectgaaagt 29340
ctgtcatgga cgageccteg ctttgtggaa acaactagat cttectette tetgacatca 29400
ttacctetea cgacceteact ttetectgtg tectecacat tactagacag tagecectee 29460
tetectette ctgtgactte acttatecte ccaggectgg tgaagactac agaagtgttg 29520
gatacaagct cagagcctaa aaccagttca tcetcecaaatt tgageageac ctcagttgaa 29580
ataccggeca cctectgaaat catgacagat acagagaaaa ttcatcettce ctcaaacaca 29640
gcggtggeca aagtgaggac ctccagttet gttcatgaat cteattecte tgtectaget 29700
gactcagaaa caaccataac cataccttca atgggtatca cctecegetgt ggacgatace 29760
actgttttca catcaaatce tgecttetet gagactagga ggattcegac agagccaaca 29820
ttetecattga ctectggatt cagggagact agcacctctg aagagaccac ctcaatcaca 29880
gaaacaagtg cagtccttta tggagtgcece actagtgcta ctactgaagt cteccatgaca 29940
gaaatcatgt cctctaatag aatacacatc cctgactcetyg atcagtecac gatgteteca 30000
gacatcatca ctgaagtgat caccaggcte tettectecat ccatgatgte agaatcaaca 30060
caaatgacca tcaccaccca aaaaagttcet cctggggcta cagcacagag tactcttace 30120
ttggccacaa caacagcccec cttggcaagg acccactcaa ctgttcectee tagattttta 30180
cactcagaga tgacaactcet tatgagtagg agtcctgaaa atccatcatg gaagagetet 30240
ctctttgtgg aaaaaactag ctcttcatcet tetetgttgt cecttacetgt cacgacctca 30300
ccttetgttt cttecacatt accgecagagt atcccttecet cetettttte tgtgacttca 30360
ctcctcacce caggecatggt gaagactaca gacacaagca cagaacctgg aaccagttta 30420
tecteocaaate tgagtggecac ctcagttgaa atactggcetg cctetgaagt caccacagat 30480

acagagaaaa ttcatccecttc ttcaagcatg gcagtgacca atgtgggaac caccagttct 30540
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ggacatgaac tatattcctc tgtttcaatc cactcggagce catccaaggc tacataccca 30600
gtgggtactc cctcttecat ggctgaaacc tctatttcca catcaatgec tgctaatttt 30660
gagaccacag gatttgaggc tgagccattt tctcatttga cttctggatt taggaagaca 30720
aacatgtcce tggacaccag ctcagtcaca ccaacaaata caccttcttc tcctgggtcecc 30780
actcaccttt tacagagttc caagactgat ttcacctctt ctgcaaaaac atcatcccca 30840
gactggccte cagcctcaca gtatactgaa attccagtgg acataatcac cccctttaat 30900
gcttctecat ctattacgga gtccactggg ataacctect tceccagaatc caggtttact 30960
atgtctgtaa cagaaagtac tcatcatctg agtacagatt tgctgccttc agctgagact 31020
atttccactg gcacagtgat gccttctcta tcagaggcca tgacttcatt tgccaccact 31080
ggagttccac gagccatctc aggttcaggt agtccattct ctaggacaga gtcaggccct 31140
ggggatgcta ctctgtecac cattgcagag agcctgectt catccactec tgtgeccattce 31200
tcctettecaa ccttecactac cactgattcet tcaaccatcc cagccctcca tgagataact 31260
tectetteag ctaccccata tagagtggac accagtcttg ggacagagag cagcactact 31320
gaaggacgct tggttatggt cagtactttg gacacttcaa gccaaccagg caggacatct 31380
tcatcaccca ttttggatac cagaatgaca gagagegttyg agetgggaac agtgacaagt 31440
gcttatcaag ttccttecact ctcaacacgg ttgacaagaa ctgatggcat tatggaacac 31500
atcacaaaaa tacccaatga agcagcacac agaggtacca taagaccagt caaaggeccet 31560
cagacatcca cttegectge cagtectaaa ggactacaca caggagggac aaaaagaatg 31620
gagaccacca ccacagetet gaagaccace accacagete tgaagaccac ttecagagece 31680
accttgacca ccagtgtceta tacteccact ttgggaacac tgactececcet caatgecatca 31740
atgcaaatgg ccagcacaat ccccacagaa atgatgatca caaccccata tgttttecet 31800
gatgttecayg aaacgacate ctecattgget accagectgy gagcagaaac cagcacaget 31860
ctteccagga caaccccate tgttttcaat agagaatcag agaccacage ctcactggte 31920
tetegttetyg gggcagagag aagtceggtt attcaaacte tagatgttte ttetagtgag 31980
ccagatacaa cagcttcatg ggttatccat cctgcagaga ccatcccaac tgttteccaag 32040
acaaccceca attttttcca cagtgaatta gacactgtat cttcecacage caccagtcat 32100
ggggcagacyg tcagctcage cattccaaca aatatctcac ctagtgaact agatgcactg 32160
accccactgg tcactattte ggggacagat actagtacaa cattcecccaac actgactaag 32220
tccccacatg aaacagagac aagaaccaca tggctcacte atcctgcaga gaccagcetca 32280
actattccca gaacaatcece caatttttet catcatgaat cagatgecac accttcaata 32340
gccaccagte ctggggcaga aaccagttca getattccaa ttatgactgt ctcacctggt 32400
gcagaagatc tggtgaccte acaggtcact agttctggga cagacagaaa tatgactatt 32460
ccaactttga ctetttcetee tggtgaacca aagacgatag cctcattagt cacccatecet 32520
gaagcacaga caagttecgge cattccaact tcaactatet cgectgetgt atcacggttg 32580
gtgacctcaa tggtcaccag tttggcggca aagacaagta caactaatcg agctctgaca 32640
aactcceetg gtgaaccage tacaacagtt tcattggtca cgcatcectge acagaccage 32700
ccaacagtte cctggacaac tteccattttt ttccatagta aatcagacac cacaccttca 32760

atgaccacca gtcatggggce agaatccagt tcagetgttce caactccaac tgtttcaact 32820
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gaggtaccag gagtagtgac ccctttggtc accagttcta gggcagtgat cagtacaact 32880
attccaattc tgactctttc tcctggtgaa ccagagacca caccttcaat ggccaccagt 32940
catggggaag aagccagttc tgctattcca actccaactg tttcacctgg ggtaccagga 33000
gtggtgacct ctctggtcac tagttctagg gcagtgacta gtacaactat tccaattctg 33060
actttttcete ttggtgaacc agagaccaca ccttcaatgg ccaccagtca tgggacagaa 33120
gctggctcag ctgttccaac tgttttacct gaggtaccag gaatggtgac ctctectggtt 33180
gctagttcta gggcagtaac cagtacaact cttccaactc tgactctttc tcctggtgaa 33240
ccagagacca caccttcaat ggccaccagt catggggcag aagccagctc aactgttcca 33300
actgtttcac ctgaggtacc aggagtggtg acctctctgg tcactagttc tagtggagta 33360
aacagtacaa gtattccaac tctgattctt tctectggtg aactagaaac cacaccttca 33420
atggccacca gtcatggggce agaagccagc tcagctgttc caactccaac tgtttcacct 33480
ggggtatcag gagtggtgac ccctctggtc actagttcca gggcagtgac cagtacaact 33540
attccaattc taactctttc ttctagtgag ccagagacca caccttcaat ggccaccagt 33600
catggggtag aagccagctc agctgttcta actgtttcac ctgaggtacc aggaatggtg 33660
acctetetgg tcactagtte tagagcagta accagtacaa ctattecaac tetgactatt 33720
tcttctgatg aaccagagac cacaacttca ttggtcaccc attctgaggc aaagatgatt 33780
tcagecatte caactttage tgtetcecccet actgtacaag ggcetggtgac ttecactggte 33840
actagttetyg ggtcagagac cagtgegttt tcaaatctaa ctgttgecte aagtcaacca 33900
gagaccatag actcatgggt cgetcateet gggacagaay caagttetgt tgttecaact 33960
ttgactgtet ccactggtga gecegtttaca aatatectcat tggteacccea tectgcagag 34020
agtagctcaa ctetteccag gacaacctceca aggttttcee acagtgaatt agacactatg 34080
cettetacag tcaccagtee tgaggcagaa tecagetcag ccattteaac aactatttea 34140
cctggtatac caggtgtget gacatcactg gtcactaget ctgggagaga catcagtgca 34200
acttttccaa cagtgectga gtccccacat gaatcagagg caacagectce atgggttact 34260
catcectgeag tcaccagcac aacagttccee aggacaacce ctaattatte tcatagtgaa 34320
ccagacacca caccatcaat agccaccagt cctggggcag aagccacttce agatttteca 34380
acaataactg tctcacctga tgtaccagat atggtaacct cacaggtcac tagttetggg 34440
acagacacca gtataactat tccaactctg actetttett ctggtgagec agagaccaca 34500
acctcattta tcacctatte tgagacacac acaagttcag ccattccaac tcectececctgte 34560
tececetggtyg catcaaagat gctgacctcea ctggtcatca gttcetgggac agacagecact 34620
acaactttcce caacactgac ggagacccca tatgaaccag agacaacagce catacagctce 34680
attcatcetg cagagaccaa cacaatggtt cccaggacaa cteccaagtt ttecccatagt 34740
aagtcagaca ccacactcec agtagecatce accagtectg ggccagaage cagttecaget 34800
gtttcaacga caactatcte acctgatatg tcagatctgyg tgacctcact ggteccctagt 34860
tectgggacag acaccagtac aaccttceecca acattgagtg agaccccata tgaaccagag 34920
actacagcca cgtggctcac tcatcctgca gaaaccagca caacggttte tgggacaatt 34980
cccaactttt cccatagggg atcagacact gcaccctcaa tggtcaccag tecctggagta 35040

gacacgaggt caggtgttcc aactacaacc atcccaccca gtataccagg ggtagtgacce 35100
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tcacaggtca ctagttctgc aacagacact agtacagcta ttccaacttt gactccttet 35160
cctggtgaac cagagaccac agcctcatca gctacccatc ctgggacaca gactggettce 35220
actgttccaa ttcggactgt tccctctagt gagccagata caatggettc ctgggtcact 35280
catcctccac agaccagcac acctgtttcc agaacaacct ccagtttttc ccatagtagt 35340
ccagatgcca cacctgtaat ggccaccagt cctaggacag aagccagttc agctgtactg 35400
acaacaatct cacctggtgc accagagatg gtgacttcac agatcactag ttctggggca 35460
gcaaccagta caactgttcc aactttgact cattctcctg gtatgccaga gaccacagcc 35520
ttattgagca cccatcccag aacagagaca agtaaaacat ttcctgettc aactgtgttt 35580
cctcaagtat cagagaccac agcctcactc accattagac ctggtgcaga gactagcaca 35640
gctctceccaa ctcagacaac atcctctcte ttcaccctac ttgtaactgg aaccagcaga 35700
gttgatctaa gtccaactgc ttcacctggt gtttctgcaa aaacagcccc actttccacc 35760
catccaggga cagaaaccag cacaatgatt ccaacttcaa ctctttccct tggtttacta 35820
gagactacag gcttactggc caccagctct tcagcagaga ccagcacgag tactctaact 35880
ctgactgttt cccctgetgt ctctgggett tccagtgcct ctataacaac tgataagccc 35940
caaactgtga cctectggaa cacagaaace tcaccatctg taactteagt tggacceccca 36000
gaattttcca ggactgtcac aggcaccact atgaccttga taccatcaga gatgccaaca 36060
ccacctaaaa ccagtcatgg agaaggagtg agtcecaacca ctatettgag aactacaatg 36120
gttgaageca ctaatttage taccacaggt tecagtcecca ctgtggecaa gacaacaace 36180
accttcaata cactggetgg aagectettt actectetga ccacaccetgg gatgtecace 36240
ttggectetyg agagtgtgac ctcaagaaca agttataace ateggtectg gatctecace 36300
accagcagtt ataaccgteg gtactggacce cctgccacca gcactccagt gacttctaca 36360
tteteocecag ggatttecae atcectecate ceccagetceca cagcagecac agteccatte 36420
atggtgccat tcaccctcaa cttcaccate accaacctge agtacgagga ggacatgegg 36480
caccetggtt ccaggaagtt caacgccaca gagagagaac tgcagggtcet gectcaaacce 36540
ttgttcagga atagcagtcet ggaataccte tattcagget gcagactage ctcactcagg 36600
ccagagaagg atagctcage cacggcagtg gatgccatcet gcacacateg ccctgaccet 36660
gaagacctcg gactggacag agagcgactyg tactgggage tgagcaatet gacaaatgge 36720
atccaggage tgggecccta caccctggac cggaacagte tctatgtcaa tggtttcace 36780
catcgaagcet ctatgecccac caccagcact cctgggacct ccacagtgga tgtgggaace 36840
tcagggacte catectccag ccccageccee acgactgetg gecctetect gatgeegtte 36900
accctcaact tcaccatcac caacctgcag tacgaggagg acatgcegteg cactggetcece 36960
aggaagttca acaccatgga gagtgtcetg cagggtcetge tcaagcectt gttcaagaac 37020
accagtgttyg gcectetgta ctetggetge agattgaccet tgctcaggec cgagaaagat 37080
ggggcagcca ctggagtgga tgccatectge acccaccgece ttgaccccaa aagecctgga 37140
ctcaacaggg agcagctgta ctgggagcta agcaaactga ccaatgacat tgaagagetg 37200
ggcccectaca ccctggacag gaacagtcte tatgtcaatyg gtttcaccca tcagagetcet 37260
gtgtccacca ccagcactee tgggacctee acagtggate tcagaacctce agggactcca 37320

tecteecetet ccagecccac aattatgget getggeccte tectggtace attcacccte 37380
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aacttcacca tcaccaacct gcagtatggg gaggacatgg gtcaccctgg ctccaggaag 37440
ttcaacacca cagagagggt cctgcagggt ctgcttggtc ccatattcaa gaacaccagt 37500
gttggcecte tgtactetgg ctgcagactg acctctcteca ggtctgagaa ggatggagca 37560
gccactggag tggatgccat ctgcatccat catcttgacc ccaaaagccc tggactcaac 37620
agagagcggc tgtactggga gctgagccaa ctgaccaatg gcatcaaaga gctgggcccce 37680
tacaccctgg acaggaacag tctctatgtc aatggtttca cccatcggac ctectgtgecce 37740
accagcagca ctcctgggac ctccacagtg gaccttggaa cctcagggac tccattctcecc 37800
ctcccaagee ccgcaactge tggccctcte ctggtgetgt tcaccctcaa cttcaccatc 37860
accaacctga agtatgagga ggacatgcat cgccctggct ccaggaagtt caacaccact 37920
gagagggtcc tgcagactct gecttggtcct atgttcaaga acaccagtgt tggeccttetg 37980
tactctgget gcagactgac cttgctcagg tccgagaagg atggagcagce cactggagtg 38040
gatgccatct gcacccaccg tcettgaccece aaaagccctg gagtggacag ggagcagcta 38100
tactgggagce tgagccagct gaccaatgge atcaaagagc tgggccecta caccctggac 38160
aggaacagtc tctatgtcaa tggtttcacc cattggatcc ctgtgcccac cagcagcact 38220
cetgggacet ccacagtgga ccttgggtea gggactecat cctecctece cagececaca 38280
actgctggee ctctectggt gccgttcace ctcaacttca ccatcaccaa cctgaagtac 38340
gaggaggaca tgcattgecee tggcetecagyg aagttcaaca ccacagagag agtectgcag 38400
agtetgettyg gteccatgtt caagaacace agtgttggee ctetgtacte tggetgeaga 38460
ctgaccttge tcaggtecga gaaggatgga gcagecactyg gagtggatge catcetgeace 38520
caccgtettyg accccaaaag ccctggagtyg gacagggage agetatactg ggagetgage 38580
cagctgacca atggcatcaa agagetgggt ccctacacce tggacagaaa cagtctcetat 38640
gtcaatggtt tcacccatca gacctetgeg ccecaacacca gceactectygyg gacctecaca 38700
gtggaccttyg ggacctcagg gactccatece tecctecceca geectacate tgetggeecet 38760
cteetggtge cattcaccet caacttcace atcaccaace tgcagtacga ggaggacatg 38820
catcaccecag gcteccaggaa gttcaacace acggageggg tectgcaggg tcectgettggt 38880
cccatgtteca agaacaccag tgteggectt ctgtactcectg getgecagact gaccttgete 38940
aggcctgaga agaatgggge agccactgga atggatgcca tctgeageca ccgtettgac 39000
cccaaaagee ctggactcaa cagagagcag ctgtactggg agetgageca gectgacccat 39060
ggcatcaaayg agctgggccece ctacaccctg gacaggaaca gtcetcetatgt caatggttte 39120
acccatcgga getetgtgge ccccaccage actcetggga cctccacagt ggaccttggg 39180
acctcaggga ctecatecte ccteecccage cccacaacag ctgttectet cectggtgecg 39240
ttcacccetca actttaccat caccaatetg cagtatgggg aggacatgeg tcaccctgge 39300
tccaggaagt tcaacaccac agagagggte ctgcagggte tgettggtcec cttgttcaag 39360
aactccagtg tcggecctet gtactcetgge tgcagactga tetetcetcag gtetgagaag 39420
gatggggcayg ccactggagt ggatgccate tgcacccacce accttaaccce tcaaagecct 39480
ggactggaca gggagcagct gtactggcag ctgagccaga tgaccaatgg catcaaagag 39540
ctgggcceect acacectgga ccggaacagt ctcectacgtca atggtttcac ccatcggage 39600

tctgggetca ccaccagecac tceecttggact tecacagttg accttggaac ctcagggact 39660
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ccatccceeg tccccagecee cacaaccacce ggccctectee tggtgecatt cacactcaac 39720
ttcaccatca ctaacctaca gtatgaggag aacatgggtc accctggctc caggaagttc 39780
aacatcacgg agagtgttct gcagggtctg ctcaagccct tgttcaagag caccagtgtt 39840
ggccctetgt attctggetg cagactgacc ttgctcagge ctgagaagga tggagtagecc 39900
accagagtgg acgccatctg cacccaccgce cctgacccca aaatccctgg gctagacaga 39960
cagcagctat actgggagct gagccagctg acccacagca tcactgagct gggaccctac 40020
accctggata gggacagtct ctatgtcaat ggtttcaccc agcggagctc tgtgcccacc 40080
accagcactc ctgggacttt cacagtacag ccggaaacct ctgagactcc atcatccctce 40140
cctggcccca cageccactgg ccctgtectg ctgccattca ccctcaattt taccatcact 40200
aacctgcagt atgaggagga catgcgtcgc cctggctcca ggaagttcaa caccacggag 40260
agggtcctte agggtctget tatgecccttg ttcaagaaca ccagtgtcag ctctctgtac 40320
tctggttgca gactgacctt gctcaggcct gagaaggatg gggcagccac cagagtggat 40380
gctgtctgca cccatcgtcee tgaccccaaa agccctggac tggacagaga gcggctgtac 40440
tggaagctga gccagctgac ccacggcatc actgagectgg gcccctacac cctggacagg 40500
cacagtetet atgtcaatgg tttecacccat cagagetcta tgacgaccac cagaacteet 40560
gatacctcca caatgcacct ggcaacctcg agaactccag cctccctgte tggacccatg 40620
accgecagee ctetectggt getattcaca attaacttcea ccatcactaa cctgeggtat 40680
gaggagaaca tgcatcacce tggcetcetaga aagtttaaca ccacggagag agtecttecag 40740
ggtetgetca ggectgtgtt caagaacace agtgttggee ctetgtacte tggetgcaga 40800
ctgaccttge tcaggeccaa gaaggatggg gcagecacca aagtggatge catcetgeace 40860
taccgeceetyg atcccaaaag ccctggactg gacagagage agctatactg ggagetgage 40920
cagetgacee acageatcac tgagetggge ccctacaccee tggacaggga cagtcetetat 40980
gtcaatggtt tcacacagcg gagctcetgtg cccaccacta gcattectgg gacccccaca 41040
gtggacctgg gaacatctgg gactccagtt tctaaacctyg gtecctegge tgecagecet 41100
cteetggtge tattcactet caacttcace atcaccaace tgeggtatga ggagaacatg 41160
cagcaccetyg getecaggaa gttcaacace acggagaggg tcecttcaggg cctgetcagg 41220
tcectgttea agagecaccag tgttggecct ctgtactctg getgecagact gactttgete 41280
aggcctgaaa aggatgggac agccactgga gtggatgcca tctgecaccca ccaccctgac 41340
cccaaaagcece ctaggetgga cagagagcag ctgtattggg agetgageca getgacccac 41400
aatatcactg agectgggccece ctatgecctg gacaacgaca gectetttgt caatggttte 41460
actcatcgga getetgtgte caccaccage actcectggga cccccacagt gtatctggga 41520
gcatctaaga ctccagecte gatatttgge ccttcagetyg ccagecatet cctgatacta 41580
ttcacccetea acttcaccat cactaacctg cggtatgagg agaacatgtg geetggetec 41640
aggaagttca acactacaga gagggtcctt cagggcctgce taaggccectt gttcaagaac 41700
accagtgttg gecectetgta ctetggetge aggctgacct tgetcaggec agagaaagat 41760
ggggaagcca ccggagtgga tgccatctge acccaccgece ctgaccccac aggecctggg 41820
ctggacagag agcagctgta tttggagetg agccagetga cccacagecat cactgagetg 41880

ggcccectaca cactggacag ggacagtcte tatgtcaatyg gtttcaccca tcggagetcet 41940
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gtacccacca ccagcaccgg ggtggtcagc gaggagccat tcacactgaa cttcaccatc 42000
aacaacctgc gctacatggc ggacatgggc caacccggct ccctcaagtt caacatcaca 42060
gacaacgtca tgcagcacct gctcagtcct ttgttccaga ggagcagecct gggtgcacgg 42120
tacacaggct gcagggtcat cgcactaagg tctgtgaaga acggtgctga gacacgggtg 42180
gacctcctcet gecacctacct gcagccecte agecggcccag gtctgcectat caagcaggtg 42240
ttccatgage tgagccagca gacccatgge atcacccgge tgggccecta ctectctggac 42300
aaagacagcc tctaccttaa cggttacaat gaacctggtc cagatgagcc tcctacaact 42360
cccaagccag ccaccacatt cctgectcct ctgtcagaag ccacaacagc catggggtac 42420
cacctgaaga ccctcacact caacttcacc atctccaatc tccagtattc accagatatg 42480
ggcaagggct cagctacatt caactccacc gagggggtcce ttcagcacct gctcagaccce 42540
ttgttccaga agagcagcat gggcccctte tacttgggtt gccaactgat ctccctcagg 42600
cctgagaagg atggggcagc cactggtgtg gacaccacct gcacctacca ccctgaccct 42660
gtgggceccg ggctggacat acagcagett tactgggage tgagtcaget gacccatggt 42720
gtcacccaac tgggcttcta tgtcctggac agggatagcc tcttcatcaa tggctatgeca 42780
ceccagaatt tatcaatceg gggegagtac cagataaatt tcecacattgt caactggaac 42840
ctcagtaatc cagaccccac atcctcagag tacatcaccc tgctgaggga catccaggac 42900
aaggtcacca cactctacaa aggcagtcaa ctacatgaca cattceegett ctgectggte 42960
accaacttga cgatggacte cgtgttggte actgtcaagg cattgttete ctecaatttg 43020
gacccecagee tggtggagea agtcettteta gataagacee tgaatgecte attecattgyg 43080
ctgggeteca cctaccagtt ggtggacate catgtgacag aaatggagtce atcagtttat 43140
caaccaacaa gcagctccag cacccagcac ttctacctga atttcaccat caccaaccta 43200
ccatattece aggacaaage ccagecagge accaccaatt accagaggaa caaaaggaat 43260
attgaggatg cgctcaacca actctteccga aacagcagca tcaagagtta tttttetgac 43320
tgtcaagttt caacattcag gtctgteccee aacaggcace acaceggggt ggacteectg 43380
tgtaacttet cgecactgge tceggagagta gacagagttg ccatctatga ggaatttetg 43440
cggatgacce ggaatggtac ccagetgcag aacttcacce tggacaggag cagtgtectt 43500
gtggatgggt attctcecaa cagaaatgag cccttaactyg ggaattcetga ccttecctte 43560
tgggctgtea tectecategg cttggcagga ctectgggag tcatcacatg cctgatetge 43620
ggtgtcetgy tgaccacceg ccggcggaag aaggaaggag aatacaacgt ccagcaacag 43680
tgeccagget actaccagte acacctagac ctggaggatce tgcaatgact ggaacttgec 43740
ggtgcctggy gtgectttee cccagecagg gtccaaagaa gettggetgg ggcagaaata 43800
aaccatattg gtcgga 43816
<210> SEQ ID NO 59

<211> LENGTH: 267

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 59

Met Arg Leu Thr Val Leu Cys Ala Val Cys Leu Leu Pro Gly Ser Leu
1 5 10 15
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Ala Leu Pro Leu Pro Gln Glu Ala Gly Gly Met Ser Glu Leu Gln Trp
20 25 30

Glu Gln Ala Gln Asp Tyr Leu Lys Arg Phe Tyr Leu Tyr Asp Ser CGlu
35 40 45

Thr Lys Asn Ala Asn Ser Leu Glu Ala Lys Leu Lys Glu Met Gln Lys
50 55 60

Phe Phe Gly Leu Pro Ile Thr Gly Met Leu Asn Ser Arg Val Ile Glu
65 70 75 80

Ile Met Gln Lys Pro Arg Cys Gly Val Pro Asp Val Ala Glu Tyr Ser
85 90 85

Leu Phe Pro Asn Ser Pro Lys Trp Thr Ser Lys Val Val Thr Tyr Arg
100 105 110

Ile Val Ser Tyr Thr Arg Asp Leu Pro His Ile Thr Val Asp Arg Leu
115 120 125

Val Ser Lys Ala Leu Asn Met Trp Gly Lys Glu Ile Pro Leu His Phe
130 135 140

Arg Lys Val Val Trp Gly Thr Ala Asp Ile Met Ile Gly Phe Ala Arg
145 150 155 160

Gly Ala His Gly Asp Ser Tyr Pro Phe Asp Gly Pro Gly Asn Thr Leu
165 170 175

Ala His Ala Phe Ala Pro Gly Thr Gly Leu Gly Gly Asp Ala His Phe
180 185 190

Agp Glu Asp Glu Arg Trp Thr Asp Gly Ser Ser Leu Gly Ile Asn Phe
195 200 205

Leu Tyr Ala Ala Thr His Glu Leu Gly His Ser Leu Gly Met Gly His
210 215 220

Ser Ser Asp Pro Asn Ala Val Met Tyr Pro Thr Tyr Gly Asn Gly Asp
225 230 235 240

Pro Gln Asn Phe Lys Leu Ser Gln Asp Asp Ile Lys Gly Ile Gln Lys
245 250 255

Leu Tyr Gly Lys Arg Ser Asn Ser Arg Lys Lys
260 265

<210> SEQ ID NO 60

<211> LENGTH: 1147

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 60

accaaatcaa ccataggtec aagaacaatt gtctetggac ggecagetatg cgactcaceg 60

tgctgtgtge tgtgtgectg ctgectggea gectggecet gecgetgect caggaggegy 120

gaggcatgag tgagctacag tgggaacagg ctcaggacta tctcaagaga ttttatctet 180

atgactcaga aacaaaaaat gccaacagtt tagaagecaa actcaaggayg atgcaaaaat 240
tetttggeet acctataact ggaatgttaa actccegegt catagaaata atgcagaage 300
ccagatgtgg agtgecagat gttgcagaat actcactatt tecaaatage ccaaaatgga 360
cttccaaagt ggtcacctac aggatcgtat catatactcg agacttaceg catattacag 420
tggatcgatt agtgtcaaag gctttaaaca tgtggggeaa agagatccce ctgcatttea 480

ggaaagttgt atggggaact gctgacatca tgattggett tgegegagga gcetcatgggg 540

actcctacce atttgatggyg ccaggaaaca cgctggetca tgectttgeg cctgggacag 600
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gtctcecggagyg agatgctcac ttcgatgagg atgaacgctyg gacggatggt agcagtctag 660

ggattaactt cctgtatget gcaactcatg aacttggcca ttetttgggt atgggacatt 720

cctetgatcee taatgcagtg atgtatccaa cctatggaaa tggagatccce caaaatttta 780
aactttcecca ggatgatatt aaaggcattc agaaactata tggaaagaga agtaattcaa 840
gaaagaaata gaaacttcag gcagaacatc cattcattca ttcattggat tgtatatcat 900
tgttgcacaa tcagaattga taagcactgt tcctccacte catttagcaa ttatgtcacc 960

cttttttatt gcagttggtt tttgaatgtc tttcactcct tttaaggata aactccttta 1020
tggtgtgact gtgtcttatt catctatact tgcagtgggt agatgtcaat aaatgttaca 1080
tacacaaata aataaaatgt ttattccatg gtaaatttaa aaaaaaaaaa aaaaaaaaaa 1140
aaaaaaa 1147
<210> SEQ ID NO 61

<211> LENGTH: 227

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 61

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

Val Ser Asn Leu Leu Leu Cys Gln Ser Val Ala Pro Leu Pro Ile Cys
20 25 30

Pro Gly Gly Ala Ala Arg Cys Gln Val Thr Leu Arg Asp Leu Phe Asp
35 40 45

Arg Ala Val Val Leu Ser His Tyr Ile His Asn Leu Ser Ser Glu Met
50 55 60

Phe Ser Glu Phe Asp Lys Arg Tyr Thr His Gly Arg Gly Phe Ile Thr
65 70 75 80

Lys Ala Ile Asn Ser Cys His Thr Ser Ser Leu Ala Thr Pro Glu Asp
85 90 85

Lys Glu Gln Ala Gln Gln Met Asn Gln Lys Asp Phe Leu Ser Leu Ile
100 105 110

Val Ser Ile Leu Arg Ser Trp Asn Glu Pro Leu Tyr His Leu Val Thr
115 120 125

Glu Val Arg Gly Met Gln Glu Ala Pro Glu Ala Ile Leu Ser Lys 2Ala
130 135 140

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

Ile Val Ser Gln Val His Pro Glu Thr Lys Glu Asn Glu Ile Tyr Pro
165 170 175

Val Trp Ser Gly Leu Pro Ser Leu Gln Met Ala Asp Glu Glu Ser Arg
180 185 190

Leu Ser Ala Tyr Tyr Asn Leu Leu His Cys Leu Arg Arg Asp Ser His
195 200 205

Lys Ile Asp Asn Tyr Leu Lys Leu Leu Lys Cys Arg Ile Ile His 2Asn
210 215 220

Asn Asn Cys
225

<210> SEQ ID NO 62
<211> LENGTH: 1388
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 62
gggatcctta ttctatatet cttggtattt agtgtaaaaa ttttaaaatc tttacctage 60
aatcttgagg aagaaacttg ataactgata atacatgaga ttgttaccta agtgaaatat 120
aatcctatat attcaacaaa ctttagagaa ataagataaa ttttaaagta aatgacttct 180
gtagttttat agatcctcca aaccaatcta gtctcagate tcaccttcat catttcetete 240
atttcctttt ggcctaatta atcaaaatcc ttcctagaat gttcatttct ggccagtatg 300
tcttectgaa tatgaataag aaataaaata ccatttgatg tttgaaatta tgggggtaat 360
ctcaatgacg gaaatagatg accaggaaaa gggaaacgaa tgcctgattc attatattca 420
tgaagatatc aaaggtttat aaagccaata tctgggaaag agaaaaccgt gagacttcca 480
gatcttctet ggtgaagtgt gtttcectgea acgatcacga acatgaacat caaaggatcg 540

ccatggaaag ggtcectect gectgetgetg gtgtcaaace tgctectgtg ccagagegtyg 600

gcceececttge ccatetgtee cggegggget geccgatgece aggtgaccct tcegagacctg 660

tttgaccgeg cecgtegtect gtcccactac atccataacce tctectcaga aatgttcage 720
gaattcgata aacggtatac ccatggecgg gggtteatta ccaaggecat caacagetge 780
cacacttectt cccttgecac cccecgaagac aaggagcaag cccaacagat gaatcaaaaa 840
gactttetga gecetgatagt cagcatattg cgatectgga atgagectet gtatcatetg 900

gtcacggaay tacgtggtat geaagaagece ccggaggeta tectatccaa agetgtagag 960
attgaggage aaaccaaacg gcttetagag ggcatggage tgatagtceag ccaggtteat 1020
cctgaaacca aagaaaatga gatctacccet gtetggtegyg gacttecate cctgeagatyg 1080
gctgatgaag agtctegect ttetgettat tataacctge tcecactgeet acgecagggat 1140
tcacataaaa tcgacaatta tctcaagete ctgaagtgee gaatcatceca caacaacaac 1200
tgctaagece acatccattt catctattte tgagaaggte cttaatgatc cgttecattg 1260
caagcttett ttagttgtat ctettttgaa tccatgettg ggtgtaacag gtctectett 1320
aaaaaataaa aactgactcce ttagagacat caaaatccaa aaaaaaaaaa aaaaaaaaaa 1380
aaaaaaaa 1388
<210> SEQ ID NO 63

<211> LENGTH: 132

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 63

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

Thr Leu Ala Pro Trp Ala Val Glu Gly Ser Gly Lys Ser Phe Lys 2la
20 25 30

Gly Val Cys Pro Pro Lys Lys Ser Ala Gln Cys Leu Arg Tyr Lys Lys
35 40 45

Pro Glu Cys Gln Ser Asp Trp Gln Cys Pro Gly Lys Lys Arg Cys Cys
50 55 60

Pro Asp Thr Cys Gly Ile Lys Cys Leu Asp Pro Val Asp Thr Pro Asn
65 70 75 80
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Pro Thr Arg Arg Lys Pro Gly Lys Cys

85 90

Leu Met Leu Asn Pro Pro Asn Phe Cys
100 105

Arg Asp Leu Lys
115

Cys Cys Met Gly Met
120 125
Pro Val Lys Ala
130

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

SEQ ID NO 64

LENGTH: 598

TYPE: DNA

ORGANISM: Homo sapiens

<400> SEQUENCE: 64

cagagtcact cctgecttca

tgccetggga actcetggeac

agtctgtect cctaagaaat

tgactggeag tygtccaggga

ggatcctgtt gacaccccaa

tggccaatygt ttgatgetta

tgacttgaag tygttgcatgy

attcctygeca tatggaggag

cetgagactt ggetecacca

cttteaagaa gtgccagtty

ccatgaagtce
cttgggetgt
ctgcccagtyg
agaagagaty
acccaacaag
acccececaa
geatgtgtgg
getetyggagt
ctgatatect

atcaatgaat

cagcggecte
ggaaggctet
ccttagatac
ttgtectgac
gaggaagccet
tttetgtgay
gaaatcetge
cetgetetgt

cetttgggga

aaataaacga

tteccecttece
ggaaagtccet
aagaaacctg
acttgtggea
gggaagtgcec
atggatggee
gttteceety
gtggteeagy

aaggettgyge

geetatttet

Pro Val Thr Tyr Gly Gln Cys

95

Glu Met Asp Gly Gln Cys Lys

Cys Gly Lys Ser Cys Val Ser

tggtgctget 60
tcaaagctgg 120
agtgccagag 180
tcaaatgect 240
cagtgactta 300
agtgcaageg 360
tgaaagettyg 420
teetttecac 480
acacagcagg 540
ctttygceac 598

That which is claimed:

1. A single-step screening method for identifying patients
with an increased likelihood of having ovarian cancer, the
method comprising detecting the expression level of two
biomarker proteins in a body sample, wherein the biomarker
proteins are HE4 and CA125, and wherein overexpression of
at least one of the biomarker proteins is indicative of the
patient having an increased likelihood of having ovarian can-
cer.

2. The method of claim 1, wherein the body sample is a
blood or serum sample.

3. The method of claim 1, wherein the expression level of
each of the two biomarker proteins is compared to the expres-
sion level of each of the two biomarker proteins in a normal
patient population.

4. The method of claim 1, wherein expression of the two
biomarker proteins is detected using at least one antibody that
specifically binds to HE4 and at least one antibody that spe-
cifically binds to CA125.

5. The method of claim 4, wherein expression of the two
biomarker proteins is detected using an ELISA format or a
multiplex bead-based immunoassay.

6. The method of claim 1, wherein the screening method is
performed in an automated, semi-automated, or manual fash-
ion.

7. The method of claim 1, wherein the method is used to
detect early-stage ovarian cancer.

8. The method of claim 1, wherein the patients screened in
accordance with the method of claim 1 are asymptomatic and
have a family history of ovarian cancer or clinical risk factors
indicating a high-risk for developing ovarian cancer.

9. The method of claim 1, wherein the screening method is
performed in a population of post-menopausal female
patients.

10. The method of claim 1, wherein patients identified as
having an increased likelihood of having ovarian cancer are
further subjected to additional diagnostic testing to determine
if the patient has ovarian cancer, wherein the additional diag-
nostic testing is selected from the group consisting of pelvic
examination, transvaginal ultrasound, CT scan, MRI, laparo-
tomy, laparoscopy, and tissue sample biopsy.

11. The method of claim 10, wherein patients identified as
having an increased likelihood of having ovarian cancer that
are determined not to currently have ovarian cancer are fur-
ther monitored on a regular basis for the development of
ovarian cancet.

12. The method of claim 1, wherein the sensitivity of the
screening method for identifying patients with an increased
likelihood of having ovarian cancer is at least 75%.

13. The method of claim 1, wherein the specificity of the
screening method for identifying patients with an increased
likelihood of having ovarian cancer is at least 75%.
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