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ABSTRACT 

The invention relates to newly discovered nucleic acid mol 
ecules and proteins associated with breast or ovarian cancer. 
Compositions, kits, and methods for detecting, characteriz 
ing, preventing, and treating human breast or ovarian cancers 
are provided. 
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COMPOSITIONS, KITS, AND METHODS FOR 
IDENTIFICATION, ASSESSMENT, 

PREVENTION AND THERAPY OF BREAST 
AND OVARAN CANCER 

RELATED APPLICATIONS 

0001. The present application is a continuation applica 
tion of U.S. utility application Ser. No. 11/080,991, filed on 
Mar. 11, 2005; which is a continuation application of U.S. 
utility application Ser. No. 10/176,847, filedon Jun. 21, 2002: 
which claims priority from U.S. provisional patent applica 
tion Ser. No. 60/300,159, filed on Jun. 21, 2001, which was 
abandoned on Jun. 25, 2001; and which claims priority from 
U.S. provisional patent application Ser. No. 60/301.351, filed 
on Jun. 27, 2001. The entire contents of each of the foregoing 
applications are expressly incorporated by reference. 

FIELD OF THE INVENTION 

0002 The field of the invention is cancer, particularly 
breast and ovarian cancers, including diagnosis, characteriza 
tion, management, and therapy of breast and ovarian cancers. 

BACKGROUND OF THE INVENTION 

0003. The increased number of cancer cases reported in 
the United States, and, indeed, around the world, is a major 
concern. Currently there are only a handful of treatments 
available for specific types of cancer, and these provide no 
absolute guarantee of success. In order to be most effective, 
these treatments require not only an early detection of the 
malignancy, but a reliable assessment of the severity of the 
malignancy. 
0004. The incidence of breast cancer, a leading cause of 
death in women, has been gradually increasing in the United 
States over the last thirty years. In 1997, it was estimated that 
181,000 new cases were reported in the U.S., and that 44,000 
people would die of breast cancer (Parker et al., 1997, CA 
Cancer J. Clin. 47:5-27; Chu et al., 1996, J Nat. Cancer Inst. 
88: 1571-1579). While the pathogenesis of breast cancer is 
unclear, transformation of normal breast epithelium to a 
malignant phenotype may be the result of genetic factors, 
especially in women under 30 (Mild et al., 1994, Science, 
266:66-71). The discovery and characterization of BRCA1 
and BRCA2 has recently expanded our knowledge of genetic 
factors which can contribute to familial breast cancer. Germ 
line mutations within these two loci are associated with a SO 
to 85% lifetime risk of breast and/or ovarian cancer (Casey, 
1997, Curr. Opin. Oncol.9:88.93; Marcus etal, 1996, Cancer 
77:697-709). However, it is likely that other, non-genetic 
factors also have a significant effect on the etiology of the 
disease. Regardless of its origin, breast cancer morbidity and 
mortality increases significantly if it is not detected early in its 
progression. Thus, considerable effort has focused on the 
early detection of cellular transformation and tumor forma 
tion in breast tissue. 
0005. Currently, the principal manner of identifying breast 
cancer is through detection of the presence of dense tumorous 
tissue. This may be accomplished to varying degrees of effec 
tiveness by direct examination of the outside of the breast, or 
through mammography or other Xray imaging methods (Ja 
toi, 1999, Am. J. Surg. 177:518-524). The latter approach is 
not without considerable cost, however, Every time a mam 
mogram is taken, the patient incurs a small risk of having a 
breast tumor induced by the ionizing properties of the radia 
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tion used during the test. In addition, the process is expensive 
and the Subjective interpretations of a technician can lead to 
imprecision, e.g., one study showed major clinical disagree 
ments for about one-third of a set of mammograms that were 
interpreted individually by a Surveyed group of radiologists. 
Moreover, many women find that undergoing a mammogram 
is a painful experience. Accordingly, the National Cancer 
Institute has not recommended mammograms for women 
under fifty years of age, since this group is not as likely to 
develop breast cancers as are older women. It is compelling to 
note, however, that while only about 22% of breast cancers 
occur in women under fifty, data Suggests that breast cancer is 
more aggressive in pre-menopausal women. 
0006 Ovarian cancer is also responsible for significant 
morbidity and mortality in populations around the world. 
Ovarian cancer is classified, on the basis of clinical and patho 
logical features, in three groups, namely epithelial ovarian 
cancer (EOC: >90% of ovarian cancer in Western countries), 
germ cell tumors (circa 2-3% of ovarian cancer), and stromal 
ovarian cancer (circa 5% of ovarian cancer; Ozols et al., 1997, 
Cancer Principles and Practice of Oncology, 5th ed., DeVita 
et al., Eds. pp. 1502). Relative to EOC, germ cell tumors and 
stromal ovarian cancers are more easily detected and treated 
at an early stage, translating into higher/better Survival rates 
for patients afflicted with these two types of ovarian cancer. 
0007. There are numerous types of ovarian tumors, some 
of which are benign, and others of which are malignant. 
Treatment (including non-treatment) options and predictions 
of patient outcome depend on accurate classification of the 
ovarian cancer. Ovarian cancers are named according to the 
type of cells from which the cancer is derived and whether the 
ovarian cancer is benign or malignant. Recognized histologi 
cal tumor types include, for example, serous, mucinous, 
endometrioid, and clear cell tumors. In addition, ovarian can 
cers are classified according to recognized grade and stage 
scales. 

0008. In grade I, the tumor tissue is well differentiated 
from normal ovarian tissue. In grade II, tumor tissue is mod 
erately well differentiated. In grade III, the tumor tissue is 
poorly differentiated from normal tissue, and this grade cor 
relates with a less favorable prognosis than grades I and II. 
Stage I is generally confined within the capsule Surrounding 
one (stage IA) or both (stage IB) ovaries, although in some 
stage (i.e. stage IC) cancers, malignant cells may be detected 
in ascites, in peritoneal rinse fluid, or on the Surface of the 
ovaries. Stage Hinvolves extension or metastasis of the tumor 
from one or both ovaries to other pelvic structures. In stage 
IIA, the tumor extends or has metastasized to the uterus, the 
fallopian tubes, or both. Stage IIB involves extension of the 
tumor to the pelvis. Stage IIC is stage IIA or IIB in which 
malignant cells may be detected in ascites, in peritoneal rinse 
fluid, or on the surface of the ovaries. In stage III, the tumor 
comprises at least one malignant extension to the Small bowel 
or the omentum, has formed extrapelvic peritoneal implants 
of microscopic (stage IIIA) or macroscopic (<2 centimeter 
diameter, stage IIB; >2 centimeter diameter, stage IIIC) size, 
or has metastasized to a retroperitoneal or inguinal lymph 
node (an alternate indicator of stage IIC). In stage IV, distant 
(i.e. non-peritoneal) metastases of the tumor can be detected. 
0009. The durations of the various stages of ovarian cancer 
are not presently known, but are believed to be at least about 
a year each (Richart et al., 1969, Am. J. Obstet. Gynecol. 
105386). Prognosis declines with increasing stage designa 
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tion. For example, 5-year Survival rates for patients diagnosed 
with stage I, II, III, and IV ovarian cancer are 80%, 57%, 25%, 
and 8%, respectively. 
0010 Despite being the third most prevalent gynecologi 
cal cancer, ovarian cancer is the leading cause of death among 
those afflicted with gynecological cancers. The dispropor 
tionate mortality of ovarian cancer is attributable to a Substan 
tial absence of symptoms among those afflicted with early 
stage ovarian cancer and to difficulty diagnosing ovarian 
cancer at an early stage. Patients afflicted with ovarian cancer 
most often present with non-specific complaints, such as 
abnormal vaginal bleeding, gastrointestinal symptoms, uri 
nary tract symptoms, lower abdominal pain, and generalized 
abdominal distension. These patients rarely present with 
paraneoplastic symptoms or with symptoms which clearly 
indicate their affliction. Presently, less than about 40% of 
patients afflicted with ovarian cancer present with stage I or 
stage II. Management of ovarian cancer would be signifi 
cantly enhanced if the disease could be detected at an earlier 
stage, when treatments are much more generally efficacious. 
0011 Ovarian cancer may be diagnosed, in part, by col 
lecting a routine medical history from a patient and by per 
forming physical examination, X-ray examination, and 
chemical and hematological studies on the patient. Hemato 
logical tests which may be indicative of ovarian cancer in a 
patient include analyses of serum levels of proteins desig 
nated CA125 and DF3 and plasma levels of lysophosphatidic 
acid (LPA). Palpation of the ovaries and ultrasound tech 
niques (particularly including endovaginal ultrasound and 
color Doppler flow ultrasound techniques) can aid detection 
of ovarian tumors and differentiation of ovarian cancer from 
benign ovarian cysts. However, a definitive diagnosis of ova 
rian cancer typically requires performing exploratory laparo 
tomy of the patient. 
0012 Potential tests for the detection of ovarian cancer 
(e.g., Screening, reflex or monitoring) may be characterized 
by a number of factors. The “sensitivity” of an assay refers to 
the probability that the test will yield a positive result in an 
individual afflicted with ovarian cancer. The “specificity' of 
an assay refers to the probability that the test will yield a 
negative result in an individual not afflicted with ovarian 
cancer. The “positive predictive value” (PPV) of an assay is 
the ratio of true positive results (i.e. positive assay results for 
patients afflicted with ovarian cancer) to all positive results 
(i.e. positive assay results for patients afflicted with ovarian 
cancer + positive assay results for patients not afflicted with 
ovarian cancer). It has been estimated that in order for an 
assay to be an appropriate population-wide screening tool for 
ovarian cancer the assay must have a PPV of at least about 
10% (Rosenthal et al., 1998, Sem. Oncol. 25:315-325). It 
would thus be desirable for a screening assay for detecting 
ovarian cancer in patients to have a high sensitivity and a high 
PPV. Monitoring and reflex tests would also require appro 
priate specifications. 
0013. Owing to the cost, limited sensitivity, and limited 
specificity of known methods of detecting ovarian cancer, 
screening is not presently performed for the general popula 
tion. In addition, the need to perform laparotomy in order to 
diagnose ovarian cancer in patients who screen positive for 
indications of ovarian cancer limits the desirability of popu 
lation-wide screening, such that a PPV even greater than 10% 
would be desirable. 

0014 Prior use of serum CA125 level as a diagnostic 
marker for ovarian cancer indicated that this method exhib 
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ited insufficient specificity for use as a general Screening 
method. Use of a refined algorithm for interpreting CA125 
levels in serial retrospective samples obtained from patients 
improved the specificity of the method without shifting detec 
tion of ovarian cancer to an earlier stage (Skakes, 1995, Can 
cer 76:2004). Screening for LPA to detect gynecological 
cancers including ovarian cancer exhibited a sensitivity of 
about 96% and a specificity of about 89%. However, CA125 
based screening methods and LPA-based screening methods 
are hampered by the presence of CA125 and LPA, respec 
tively, in the serum of patients afflicted with conditions other 
than ovarian cancer. For example, serum CA125 levels are 
known to he associated with menstruation, pregnancy, gas 
trointestinal and hepatic conditions such as colitis and cirrho 
sis, pericarditis, renal disease, and various non-ovarian malig 
nancies. Serum LPA is known, for example, to be affected by 
the presence of non-ovarian gynecological malignancies. A 
screening method having a greater specificity for ovarian 
cancer than the current screening methods for CA125 and 
LPA could provide a population-wide Screening for early 
stage ovarian cancer. 
00.15 Presently greater than about 60% of ovarian cancers 
diagnosed in patients are stage III or stage IV cancers. Treat 
ment at these stages is largely limited to cytoreductive Surgery 
(when feasible) and chemotherapy, both of which aim to slow 
the spread and development of metastasized tumor. Substan 
tially all late stage ovarian cancer patients currently undergo 
combination chemotherapy as primary treatment, usually a 
combination of a platinum compound and a taxane. Median 
Survival for responding patients is about one year. Combina 
tion chemotherapy involving agents such as doxorubicin, 
cyclophosphamide, cisplatin, hexamethylmelamine, pacli 
taxel, and methotrexate may improve Survival rates in these 
groups, relative to single-agent therapies. Various recently 
developed chemotherapeutic agents and treatment regimens 
have also demonstrated usefulness for treatment of advanced 
ovarian cancer, For example, use of the topoisomerase I 
inhibitor topectan, use of amifostine to minimize chemo 
therapeutic side effects, and use of intraperitoneal chemo 
therapy for patients having peritoneally implanted tumors 
have demonstrated at least limited utility. Presently, however, 
the 5-year survival rate for patients afflicted with stage III 
ovarian cancer is 25%, and the survival rate for patients 
afflicted with stage IV ovarian cancer is 8%. 
0016. It would therefore be beneficial to provide specific 
methods and reagents for the diagnosis, staging, prognosis, 
monitoring, and treatment of diseases associated with breast 
and/or ovarian cancer, or to indicate a predisposition to Such 
for preventative measures. The present invention is directed 
towards these needs. 

SUMMARY OF THE INVENTION 

0017. The invention relates to breast and/or ovarian cancer 
markers (hereinafter “markers' or “markers of the inven 
tion'), which are listed in Tables 1-5. The invention provides 
nucleic acids and proteins that are encoded by or correspond 
to the markers (hereinafter “marker nucleic acids” and 
“marker proteins.” respectively), Table I provides the 
sequence identifiers of the sequences of Such marker nucleic 
acids and proteins listed in the accompanying Sequence List 
ing. The invention further provides antibodies, antibody 
derivatives and antibody fragments which bind specifically 
with Such proteins and/or fragments of the proteins. 
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0.018. The invention also relates to various methods, 
reagents and kits for diagnosing, staging, prognosing, moni 
toring and treating cancers, particularly breast and ovarian 
cancers. "Breast cancer and "ovarian cancer as used herein 
include carcinomas, (e.g., carcinoma in situ, invasive carci 
noma, metastatic carcinoma) and pre-malignant conditions. 
In one embodiment, the invention provides a diagnostic 
method of assessing whether a patient has breast or ovarian 
cancer or has higher than normal risk for developing breast or 
ovarian cancer, comprising the steps of comparing the level of 
expression of a marker of the invention in a patient sample 
and the normal level of expression of the marker in a control, 
e.g., a sample from a patient withoutbreast or ovarian cancer. 
A significantly higher level of expression of the marker in the 
patient sample as compared to the normal level is an indica 
tion that the patient is afflicted with breast or ovarian cancer or 
has higher than normal risk for developing breast or ovarian 
CaCC. 

0019. According to the invention, the markers are selected 
such that the positive predictive value of the methods of the 
invention is at least about 10%, preferably about 25%, more 
preferably about 50% and most preferably about 90%. Also 
preferred for use in the methods of the invention are markers 
that are differentially expressed, as compared to normal 
breast cells, by at least two-fold in at least about 20%, more 
preferably about 50% and most preferably about 75% of any 
of the following conditions: Stage 0 breast cancer patients, 
stage I breast cancer patients, stage IIA breast cancer patients, 
stage IIB breast cancer patients, stage IIIA breast cancer 
patients, stage IIIB breast cancer patients, stage IV breast 
cancer patients, grade I breast cancer patients, grade II breast 
cancer patients, grade III breast cancer patients, malignant 
breast cancer patients, ductal carcinoma breast cancer 
patients, and lobular carcinoma breast cancer patients. Fur 
ther preferred for use in the methods of the invention are 
markers that are differentially expressed, as compared to 
normal ovarian cells, by at least two-fold in at least about 
20%, more preferably about 50%, and most preferably about 
75% of any of the following conditions: stage I ovarian cancer 
patients, stage II ovarian cancer patients, stage III ovarian 
cancer patients, stage IV ovarian cancer patients, grade I 
ovarian cancer patients, grade II ovarian cancer patients, 
grade III ovarian cancer patients, epithelial ovarian cancer 
patients, stromal ovarian cancer patients, germ cell ovarian 
cancer patients, malignant ovarian cancer patients, benign 
ovarian cancer patients, serous neoplasm ovarian cancer 
patients, mucinous neoplasm ovarian cancer patients, 
endometrioid neoplasm ovarian cancer patients and/or clear 
cell neoplasm ovarian cancer patients. 
0020. In a preferred diagnostic method of assessing 
whether a patient is afflicted with breast or ovarian cancer 
(e.g., new detection ("screening'), detection of recurrence, 
reflex testing), the method comprises comparing: 

0021 a) the level of expression of a marker of the inven 
tion in a patient sample, and 

0022 b) the normal level of expression of the marker in 
a control non-cancerous breast or non-cancerous ova 
rian cancer sample. 

A significantly higher level of expression of the marker in the 
patient sample as compared to the normal level is an indica 
tion that the patient is afflicted with breast or ovarian cancer. 
In a preferred diagnostic method for breast cancer, the marker 
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is selected from the markers in Table 2. In a preferred diag 
nostic method for ovarian cancer, the marker is selected from 
the markers in Table 3. 
0023 The invention also provides methods for assessing 
the efficacy ofatherapy for inhibiting breast or ovarian cancer 
in a patient. Such methods comprise comparing: 

0024 a) expression of a marker of the invention in a first 
sample obtained from the patient prior to providing at 
least a portion of the therapy to the patient, and 

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

A significantly lower level of expression of the marker in the 
second sample relative to that in the first sample is an indica 
tion that the therapy is efficacious for inhibiting breast or 
ovarian cancer in the patient. in a preferred method for breast 
cancer, the marker is selected from the markers in Table 2. In 
a preferred method for ovarian cancer, the marker is selected 
from the markers in Table 3. 
0026. It will be appreciated that in these methods the 
“therapy” may be any therapy for treating breast or ovarian 
cancer including, but not limited to, chemotherapy, radiation 
therapy, Surgical removal of tumor tissue, gene therapy and 
biologic therapy Such as the administering of antibodies and 
chemokines. Thus, the methods of the invention may be used 
to evaluate a patient before, during and after therapy, for 
example, to evaluate the reduction in tumor burden. 
0027. In a preferred embodiment, the methods are directed 
to therapy using a chemical or biologic agent. These methods 
comprise comparing: 

0028 a) expression of a marker of the invention in a first 
sample obtained from the patient and maintained in the 
presence of the chemical or biologic agent, and 

0029 b) expression of the marker in a second sample 
obtained from the patient and maintained in the absence 
of the agent. 

A significantly lower level of expression of the marker in the 
second sample relative to that in the first sample is an indica 
tion that the agent is efficacious for inhibiting breast or ova 
rian cancer, in the patient. In one embodiment, the first and 
second samples can be portions of a single sample obtained 
from the patient or portions of pooled samples obtained from 
the patient. In a preferred embodiment, the methods are 
directed to therapy for treating breast cancer and the marker is 
selected from the markers in Table 2. In another preferred 
embodiment, the methods are directed to therapy for treating 
ovarian cancer and the marker is selected from the markers in 
Table 3. 
0030 The invention additionally provides a monitoring 
method for assessing the progression of breast or ovarian 
cancer in a patient, the method comprising: 

0.031) a) detecting in a patient sample at a first time 
point, the expression of a marker of the invention; 

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

0033 c) comparing the level of expression detected in 
steps a) and b), and therefrom monitoring the progres 
sion of breast or ovarian cancer in the patient. 

A significantly higher level of expression of the marker in the 
sample at the Subsequent time point from that of the sample at 
the first time point is an indication that the breast or ovarian 
cancer has progressed, whereas a significantly lower level of 
expression is an indication that the breast or ovarian cancer 
has regressed. In a preferred embodiment for breast cancer, 
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the marker is selected from the markers in Table 2. In a 
preferred embodiment for ovarian cancer, the marker is 
selected from the markers in Table 3. 
0034. The invention further provides a diagnostic method 
for determining whether breast or ovarian cancer has metas 
tasized or is likely to metastasize, the method comprising 
comparing: 

0035) a) the level of expression of a marker of the inven 
tion in a patient sample, and 

0036 b) the normal level (or non-metastatic level) of 
expression of the marker in a control sample. 

A significantly higher level of expression in the patient 
sample as compared to the normal level (or non-metastatic 
level) is an indication that the breast or ovarian cancer has 
metastasized or is likely to metastasize. In a preferred diag 
nostic method for breast cancer, the marker is selected from 
the markers in Table 2. In a preferred diagnostic method for 
ovarian cancer, the marker is selected from the markers in 
Table 3. 
0037. The invention moreover provides a test method for 
selecting a composition for inhibiting breast or ovarian cancer 
in a patient. This method comprises the steps of 

0038 a) obtaining a sample comprising cancer cells 
from the patient; 

0039 b) separately maintaining aliquots of the sample 
in the presence of a plurality of test compositions; 

0040 c) comparing expression of a marker of the inven 
tion in each of the aliquots; and 

0041 d) selecting one of the test compositions which 
significantly reduces the level of expression of the 
marker in the aliquot containing that test composition, 
relative to the levels of expression of the marker in the 
presence of the other test compositions. 

0042. In a preferred method for selecting a composition 
for inhibiting breast cancer, the marker is selected from the 
markers in Table 2. In a preferred method for selecting a 
composition for inhibiting ovarian cancer, the marker is 
selected from the markers in Table 3. 
0043. The invention additionally provides a test method of 
assessing the breast or ovarian carcinogenic potential of a 
compound. This method comprises the steps of: 

0044) a) maintaining separate aliquots of breast or ova 
rian cells in the presence and absence of the compound; 
and 

0045 b) comparing expression of a marker of the inven 
tion in each of the aliquots. 

A significantly higher level of expression of the marker in the 
aliquot maintained in the presence of the compound, relative 
to that of the aliquot maintained in the absence of the com 
pound, is an indication that the compound possesses breast or 
ovarian carcinogenic potential. In a preferred method for 
assessing breast carcinogenic potential, the marker is selected 
from the markers in Table 2. In a preferred method for assess 
ing ovarian carcinogenic potential, the marker is selected 
from the markers in Table 3. 
0046. In addition, the invention further provides a method 
of inhibiting breast or ovarian cancerina patient. This method 
comprises the steps of 

0047 a) obtaining a sample comprising cancer cells 
from the patient; 

0048 b) separately maintaining aliquots of the sample 
in the presence of a plurality of compositions; 

0049 c) comparing expression of a marker of the inven 
tion in each of the aliquots; and 
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0050 d) administering to the patient at least one of the 
compositions which significantly lowers the level of 
expression of the marker in the aliquot containing that 
composition, relative to the levels of expression of the 
marker in the presence of the other compositions. 

0051. In a preferred method for breast cancer, the marker 
is selected from the markers in Table 2. In a preferred method 
for ovarian cancer, the marker is selected from the markers in 
Table 3. 
0052. In the aforementioned methods, the samples or 
patient samples can comprise a breast- or ovary-associated 
body fluid. Breast-associated fluids include, for example, 
blood fluids, lymph and cystic fluids, as well as nipple aspi 
rates. Ovary-associated body fluids include, for example, 
blood fluids, lymph, ascites fluids, gynecological fluids, cys 
tic fluids, urine, and fluids collected by peritoneal rinsing. The 
cells may be found in an ovarian or breast tissue sample 
collected, for example, by an ovarian or breast tissue biopsy 
or histology section. In another embodiment, the sample 
comprises cells obtained from the patient. in another embodi 
ment, the patient sample is in vivo. 
0053 According to the invention, the level of expression 
of a marker of the invention in a sample can be assessed, for 
example, by detecting the presence in the sample of: 

0054 the corresponding marker protein (e.g., a protein 
having one of the sequences of the even numbered SEQ 
ID NOS. such as SEQ ID NOS: 2, 4, 6, 8, etc.) or a 
fragment of the protein (e.g. by using a reagent, Such as 
an antibody, an antibody derivative, an antibody frag 
ment or single-chain antibody, which binds specifically 
with the protein or protein fragment) 

0.055 the corresponding marker nucleic acid (e.g. a 
nucleotide transcript having one of the sequences of the 
odd numbered SEQID NOS. such as SEQID NOs: 1, 3, 
5, 7, etc., or a complement thereof), or a fragment of the 
nucleic acid (e.g. by contacting transcribed polynucle 
otides obtained from the sample with a substrate having 
affixed thereto one or more nucleic acids having the 
entire or a segment of the sequence of any of the odd 
numbered SEQID NOS., or a complement thereof) 

0056 a metabolite which is produced directly (i.e., 
catalyzed) or indirectly by the corresponding marker 
protein. 

0057 According to the invention, any of the aforemen 
tioned methods may be performed using a plurality (e.g. 2, 3, 
5, or 10 or more) of breast or ovarian cancer markers, includ 
ing breast or ovarian cancer markers known in the art. In Such 
methods, the level of expression in the sample of each of a 
plurality of markers, at least one of which is a marker of the 
invention, is compared with the normal level of expression of 
each of the plurality of markers in Samples of the same type 
obtained from control humans not afflicted with breast or 
ovarian cancer. A significantly altered (i.e., increased or 
decreased as specified in the above-described methods using 
a single marker) level of expression in the sample of one or 
more markers of the invention, or some combination thereof, 
relative to that marker's corresponding normal levels, is an 
indication that the patient is afflicted with breast or ovarian 
cancer. For all of the aforementioned methods, the marker(s) 
are preferably selected such that the positive predictive value 
of the method is at least about 10%. 
0058. In a further aspect, the invention provides an anti 
body, an antibody derivative, or an antibody fragment, which 
binds specifically with a marker protein (e.g., a protein having 
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the sequence of any of the even numbered SEQID NOS.) or a 
fragment of the protein. The invention also provides methods 
for making such antibody, antibody derivative, and antibody 
fragment, Such methods may comprise immunizing a mam 
mal with a protein or peptide comprising the entirety, or a 
segment of 10 or more amino acids, of a marker protein (e.g., 
a protein having the sequence of any of the even numbered 
SEQ ID NOS.), wherein the protein or peptide may be 
obtained from a cellor by chemical synthesis. The methods of 
the invention also encompass producing monoclonal and 
single-chain antibodies, which would further comprise iso 
lating splenocytes from the immunized mammal, fusing the 
isolated splenocytes with an immortalized cell line to form 
hybridomas, and Screening individual hybridomas for those 
that produce an antibody that binds specifically with a marker 
protein or a fragment of the protein. 
0059. The markers of the invention are predicted to code 
for secreted or extracellular proteins, as well as for other types 
of transmembrane proteins (e.g., integral membrane proteins, 
type I and type II transmembrane proteins, multi-transmem 
brane proteins), and are therefore attractive targets foranti 
cancer therapy and detection techniques, e.g., using antibod 
ies and derviatives. Thus, markers of Table 2 are useful targets 
for detecting and treating breast cancer cancers and markers 
of Table 3 are useful targets for detecting and treating ovarian 
cancer. Further, certain markers of the invention (listed in 
Table 4) are selectively expressed in multiple types of cancers 
and thus are useful targets for detecting and treating several 
types of cancers. Table 4 indicates the usefulness of a marker 
as a target for a specific type of cancer with a plus sign in that 
cancer's column. In one embodiment, Markers 1, 2, 3, 26 and 
32 each can be used as a target for diagnosis and treatment of 
breast and lung cancers. In another embodiment, Markers 6, 
23, 43 and 47 each can be used as a target for diagnosis and 
treatment of ovarian, breast, lung and colon cancers. In a 
further embodiment, Markers 5 and 7 each can be used as a 
target for diagnosis and treatment of ovarian, breast, lung, 
colon and prostate cancers. In a further embodiment, Markers 
5 and 7 each can be used as a target for diagnosis and treat 
ment of ovarian, breast, lung, colon and prostate cancers. In 
yet another embodiment, Marker 22 can be used as a target for 
diagnosis and treatment of breast, lung and colon cancers. In 
another embodiment, Marker 36 can be used as a target for 
diagnosis and treatment of ovarian, breast and lung, cancers. 
In a further additional embodiment, Marker 39 can be used as 
a target for diagnosis and treatment of ovarian and lung can 
cers. In yet a further embodiment, Marker 45 can be used as 
a target for diagnosis and treatment of ovarian and colon 
cancers. In another additional embodiment, Marker 56 can be 
used as a target for diagnosis and treatment of ovarian lung 
and colon cancers. In a preferred embodiment of the inven 
tion, Marker 7 and Marker 32 can be used as targets for 
inhibiting angiogenenis associated with tumor growth. Anti 
bodies, antibody derivatives, and antibody fragments which 
bind specifically with a marker protein of the invention (i.e., 
a protein comprising the sequence of any of the even num 
bered) or a fragment of the protein, may thus be used to treat 
a cancer of which the corresponding marker is a target. 
0060. In another aspect, the invention relates to various 
diagnostic and test kits. In one embodiment, the invention 
provides a kit for assessing whether a patient is afflicted with 
breast or ovarian cancer. The kit comprises a reagent for 
assessing expression of a marker of the invention. In another 
embodiment, the invention provides a kit for assessing the 
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Suitability of a chemical or biologic agent for inhibiting an 
breast or ovarian cancer in a patient. Such kit comprises a 
reagent for assessing expression of a marker of the invention, 
and may also comprise one or more of Such agents. In a 
further embodiment, the invention provides kits for assessing 
the presence of breast or ovarian cancer cells or treating breast 
or ovarian cancers. Such kits comprise an antibody, an anti 
body derivative, or an antibody fragment, which binds spe 
cifically with a marker protein, or a fragment of the protein. 
Such kits may also comprise a plurality of antibodies, anti 
body derivatives, orantibody fragments wherein the plurality 
of Such antibody agents binds specifically with a marker 
protein, or a fragment of the protein. 
0061. In an additional embodiment, the invention also pro 
vides a kit for assessing the presence of breast or ovarian 
cancer cells, wherein the kit comprises a nucleic acid probe 
that binds specifically with a marker nucleic acid or a frag 
ment of the nucleic acid. The kit may also comprise a plurality 
of probes, wherein each of the probes binds specifically with 
a marker nucleic acid, or a fragment of the nucleic acid. 
0062. In a further aspect, the invention relates to methods 
for treating a patient afflicted with cancer, particularly breast 
or ovarian cancer or at risk of developing Such a cancer. The 
methods may comprise reducing the expression and/or inter 
fering with the biological function of a marker of the inven 
tion so as to treat a cancer of which the marker has been 
identified herein as a useful diagnosis and therapeutic target. 
In one embodiment, the method comprises providing to the 
patient an antisense oligonucleotide or polynucleotide 
complementary to a marker nucleic acid, or a segment 
thereof. For example, an antisense polynucleotide may be 
provided to the patient through the delivery of a vector that 
expresses an anti-sense polynucleotide of a marker nucleic 
acid or a fragment thereof In another embodiment, the 
method comprises providing to the patient an antibody, an 
antibody derivative, or antibody fragment, which binds spe 
cifically with a marker protein or a fragment of the protein. In 
a preferred embodiment, the antibody, antibody derivative or 
antibody fragment binds specifically with a protein having 
the sequence of an even numbered SEQID NO., or a fragment 
of the protein. 
0063. It will be appreciated that the methods and kits of the 
present invention may also include known cancer markers 
including known breast or ovarian cancer markers. It will 
further be appreciated that the methods and kits may be used 
to identify cancers other than breast or ovarian cancer. 

DETAILED DESCRIPTION OF THE INVENTION 

0064. The invention relates to newly discovered Markers 
1-56 (Table 1) associated with cancer and more particularly 
the cancerous state of breast and/or ovarian cells. Table I lists 
the markers of the invention, which are over-expressed in 
breast and/or ovarian cancer cells compared to normal (i.e., 
non-cancerous) cells and provides the sequence listing iden 
tifiers of the cDNA sequence of a nucleotide transcript and the 
amino acid sequence of a protein encoded by or correspond 
ing to each marker. It has been discovered that higher than 
normal level of expression of any of Markers 1-33 (Table 2) or 
a combination of these markers correlates with the presence 
of cancer, particularly breast cancer in a patient. Likewise, it 
has been discovered that higher than normal level of expres 
sion of any of Markers 34-56 (Table 3) or a combination of 
these markers correlates with the presence of cancer, particu 
larly ovarian cancer in a patient. Methods are provided for 
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detecting the presence of cancer, particularly breast or ova 
rian cancer in a sample, the absence of breast or ovarian 
cancer in a sample, the stage of a breast or ovarian cancer, and 
with other characteristics of breast or ovarian cancer that are 
relevant to prevention, diagnosis, characterization, and 
therapy of breast or ovarian cancer in a patient. Methods of 
treating cancer, particularly breast or ovarian cancer are also 
provided. 

Definitions 

0065. As used herein, each of the following terms has the 
meaning associated with it in this section. 
0066. The articles “a” and “an are used herein to refer to 
one or to more than one (i.e. to at least one) of the grammatical 
object of the article. By way of example, “an element’ means 
one element or more than one element. 
0067. A “marker' is a gene whose altered level of expres 
sion in a tissue or cell from its expression level in normal or 
healthy tissue or cell is associated with a disease state, such as 
cancer. A "marker nucleic acid is a nucleic acid (e.g., 
mRNA, cDNA) encoded by or corresponding to a marker of 
the invention. Such marker nucleic acids include DNA (e.g., 
cDNA) comprising the entire or a partial sequence of any of 
the odd number SEQID NOS. or the complement of such a 
sequence. The marker nucleic acids also include RNA com 
prising the entire or a partial sequence of any odd number 
SEQID NO. or the complement of such a sequence, wherein 
all thymidine residues are replaced with uridine residues. A 
“marker protein’ is a protein encoded by or corresponding to 
a marker of the invention. A marker protein comprises the 
entire or a partial sequence of any of the even numbered SEQ 
ID NOS. The terms “protein’ and “polypeptide are used 
interchangeably. 
0068. The term “probe' refers to any molecule which is 
capable of selectively binding to a specifically intended target 
molecule, for example, a nucleotide transcript or protein 
encoded by or corresponding to a marker. Probes can be either 
synthesized by one skilled in the art, or derived from appro 
priate biological preparations. For purposes of detection of 
the target molecule, probes may be specifically designed to be 
labeled, as described herein, Examples of molecules that can 
be utilized as probes include, but are not limited to, RNA, 
DNA, proteins, antibodies, and organic molecules. 
0069. A “breast-associated” body fluid is a fluid which, 
When in the body of a patient, contacts or passes through 
breast cells or into which cells or proteins shed from breast 
cells are capable of passing. Exemplary breast-associated 
body fluids include, for example, blood fluids, lymph and 
cystic fluids, as well as nipple aspirates. 
0070 An "ovarian-associated' body fluid is a fluid which, 
when in the body of a patient contacts or passes through 
ovarian cells or into which cells or proteins shed from ovarian 
cells are capable of passing. Ovary-associated body fluids 
include, for example, fluids include blood fluids (e.g. whole 
blood, blood serum, blood having platelets removed there 
from, etc.), lymph, ascitic fluids, gynecological fluids (e.g. 
ovarian, fallopian, and uterine secretions, menses, vaginal 
douching fluids, fluids used to rinse ovarian cell samples, 
etc.), cystic fluid, urine, fluids collected by peritoneal rinsing 
(e.g. fluids applied and collected during laparoscopy or fluids 
instilled into and withdrawn from the peritoneal cavity of a 
human patient), a fluid collected by uterine rinsing, a uterine 
fluid, a uterine exudate or menses, a pleural fluid, or an 
ovarian exudate. 
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0071. The “normal level of expression of a marker is the 
level of expression of the marker in breast or ovarian cells of 
a human subject or patient not afflicted with breast or ovarian 
CaCC 

0072 An "over-expression” or “significantly higher level 
of expression of a marker refers to an expression level in a 
test sample that is greater than the standard error of the assay 
employed to assess expression, and is preferably at least 
twice, and more preferably three, four, five or ten times the 
expression level of the marker in a control sample (e.g., 
sample from a healthy Subjects not having the marker asso 
ciated disease) and preferably, the average expression level of 
the marker in several control samples. 
0073. A “significantly lower level of expression of a 
marker refers to an expression level in a test sample that is at 
least twice, and more preferably three, four, five or ten times 
lower than the expression level of the marker in a control 
sample (e.g., sample from a healthy Subjects not having the 
marker associated disease) and preferably, the average 
expression level of the marker in several control samples. 
0074 As used herein, the term “promoter/regulatory 
sequence” means a nucleic acid sequence which is required 
for expression of a gene product operably linked to the pro 
moter/regulatory sequence. In some instances, this sequence 
may be the core promoter sequence and in other instances, 
this sequence may also include an enhancer sequence and 
other regulatory elements which are required for expression 
of the gene product. The promoter/regulatory sequence may, 
for example, be one which expresses the gene product in a 
tissue-specific manner. 
0075. A “constitutive' promoter is a nucleotide sequence 
which, when operably linked with a polynucleotide which 
encodes or specifies a gene product, causes the gene product 
to be produced in a living human cell under most or all 
physiological conditions of the cell. 
0076 An “inducible' promoter is a nucleotide sequence 
which, when operably linked with a polynucleotide which 
encodes or specifies a gene product, causes the gene product 
to be produced in a living human cell Substantially only when 
an inducer which corresponds to the promoter is present in the 
cell. 
0077. A “tissue-specific' promoter is a nucleotide 
sequence which, when operably linked with a polynucleotide 
which encodes or specifies a gene product, causes the gene 
product to be produced in a living human cell Substantially 
only if the cell is a cell of the tissue type corresponding to the 
promoter. 
0078. A “transcribed polynucleotide' or “nucleotide tran 
script' is a polynucleotide (e.g. an mRNA, hnRNA, a cDNA, 
oran analog of such RNA or cDNA) which is complementary 
to or homologous with all or a portion of a mature mRNA 
made by transcription of a marker of the invention and normal 
post-transcriptional processing (e.g. splicing), if any, of the 
RNA transcript, and reverse transcription of the RNA tran 
Script. 
(0079. “Complementary” refers to the broad concept of 
sequence complementarity between regions of two nucleic 
acid strands or between two regions of the same nucleic acid 
Strand. It is known that an adenine residue of a first nucleic 
acid region is capable of forming specific hydrogen bonds 
(“base pairing) with a residue of a second nucleic acid region 
which is antiparallel to the first region if the residue is thym 
ine or uracil, Similarly, it is known that a cytosine residue of 
a first nucleic acid strand is capable of base pairing with a 
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residue of a second nucleic acid strand which is antiparallel to 
the first Strand if the residue is guanine. A first region of a 
nucleic acid is complementary to a second region of the same 
or a different nucleic acid if, when the two regions are 
arranged in an antiparallel fashion, at least one nucleotide 
residue of the first region is capable of base pairing with a 
residue of the second region. Preferably, the first region com 
prises a first portion and the second region comprises a second 
portion, whereby, when the first and second portions are 
arranged in an antiparallel fashion, at least about 50%, and 
preferably at least about 75%, at least about 90%, or at least 
about 95% of the nucleotide residues of the first portion are 
capable of base pairing with nucleotide residues in the second 
portion, More preferably, all nucleotide residues of the first 
portion are capable of base pairing with nucleotide residues in 
the second portion. 
0080) “Homologous' as used herein, refers to nucleotide 
sequence similarity between two regions of the same nucleic 
acid strand or between regions of two different nucleic acid 
Strands. When a nucleotide residue position in both regions is 
occupied by the same nucleotide residue, then the regions are 
homologous at that position. A first region is homologous to 
a second region if at least one nucleotide residue position of 
each region is occupied by the same residue. Homology 
between two regions is expressed interms of the proportion of 
nucleotide residue positions of the two regions that are occu 
pied by the same nucleotide residue. By way of example, a 
region having the nucleotide sequence 5'-ATTGCC-3' and a 
region having the nucleotide sequence 5'-TATGGC-3' share 
50% homology, Preferably, the first region comprises a first 
portion and the second region comprises a second portion, 
whereby, at least about 50%, and preferably at least about 
75%, at least about 90%, or at least about 95% of the nucle 
otide residue positions of each of the portions are occupied by 
the same nucleotide residue. More preferably, all nucleotide 
residue positions of each of the portions are occupied by the 
same nucleotide residue. 
0081. A molecule is “fixed' or “affixed to a substrate if it 

is covalently or non-covalently associated with the Substrate 
Such the Substrate can be rinsed with a fluid (e.g. standard 
saline citrate, pH 7.4) without a substantial fraction of the 
molecule dissociating from the Substrate. 
0082. As used herein, a “naturally-occurring nucleic acid 
molecule refers to an RNA or DNA molecule having a nucle 
otide sequence that occurs in an organism found in nature. 
0083. A cancer is “inhibited' if at least one symptom of the 
cancer is alleviated, terminated, slowed, or prevented. As 
used herein, breast or ovarian cancer is also “inhibited” if 
recurrence or metastasis of the cancer is reduced, slowed, 
delayed, or prevented. 
0084. A kit is any manufacture (e.g. a package or con 

tainer) comprising at least one reagent, e.g. a probe, for spe 
cifically detecting the expression of a marker of the invention. 
The kit may be promoted, distributed, or sold as a unit for 
performing the methods of the present invention. 
0085 “Proteins of the invention' encompass marker pro 
teins and their fragments; variant marker proteins and their 
fragments; peptides and polypeptides comprising an at least 
15 amino acid segment of a marker or variant marker protein; 
and fusion proteins comprising a marker or variant marker 
protein, or an at least 15 amino acid segment of a marker or 
variant marker protein. 
I0086. Unless otherwise specified herewithin, the terms 
“antibody' and “antibodies' broadly encompass naturally 
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occurring forms of antibodies (e.g., IgG, IgA, IgM, IgE) and 
recombinant antibodies such as single-chain antibodies, chi 
meric and humanized antibodies and multi-specific antibod 
ies, as well as fragments and derivatives of all of the forego 
ing, which fragments and derivatives have at least an 
antigenic binding site. Antibody derivatives may comprise a 
protein or chemical moiety conjugated to an antibody moiety. 

Description 
I0087. The present invention is based, in part, on newly 
identified markers which are over-expressed in breast or ova 
rian cancer cells as compared to their expression in normal 
(i.e. non-cancerous) breast or ovarian cells. The enhanced 
expression of one or more of these markers in breast or 
ovarian cells is herein correlated with the cancerous state of 
the tissue. The invention provides compositions, kits, and 
methods for assessing the cancerous state of breast or ovarian 
cells (e.g. cells obtained from a human, cultured human cells, 
archived or preserved human cells and in vivo cells) as well as 
treating patients afflicted with breast or ovarian cancer. 
I0088. The compositions, kits, and methods of the inven 
tion have the following uses, among others: 

0089. 1) assessing whether a patient is afflicted with 
breast or ovarian cancer, 

0090. 2) assessing the stage of breast or ovarian cancer 
in a human patient; 

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

0092] 4) assessing the benign or malignant nature of 
breast or ovarian cancer in a patient; 

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

0094 6) assessing the histological type of neoplasm 
associated with breast or ovarian cancer in a patient; 

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

0.096 8) assessing the presence of breast or ovarian 
cancer cells; 

0097 9) assessing the efficacy of one or more test com 
pounds for inhibiting breast or ovarian cancer in a 
patient; 

0098. 10) assessing the efficacy of a therapy for inhib 
iting breast or ovarian cancer in a patient; 

0099. 11) monitoring the progression of breast or ova 
rian cancer in a patient; 

0.100 12) selecting a composition or therapy for inhib 
iting breast or ovarian cancer in a patient; 

0101. 13) treating a patient afflicted with breast or ova 
rian cancer, 

0102) 14) inhibiting breast or ovarian cancer in a 
patient; 

0.103 15) assessing the breast or ovarian carcinogenic 
potential of a test compound; and 

0.104) 16) preventing the onset of breast or ovarian can 
cer in a patient at risk for developing breast or ovaria 
CaCC. 

0105. The invention thus includes a method of assessing 
whether a patient is afflicted with breast or ovarian cancer 
which includes assessing whether the patient has pre-metas 
tasized breast or ovarian cancer. This method comprises com 
paring the level of expression of a marker of the invention in 
a patient sample and the normal level of expression of the 
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marker in a control, e.g., a non-cancerous breast or ovarian 
sample. A significantly higher level of expression of the 
marker in the patient sample as compared to the normal level 
is an indication that the patient is afflicted with breast or 
ovarian cancer. 
0106 Gene delivery vehicles, host cells and compositions 
(all described herein) containing nucleic acids comprising the 
entirety, or a segment of 15 or more nucleotides, of any of the 
sequences of the odd numbered SEQID NOS. or the comple 
ment of Such sequences, and polypeptides comprising the 
entirety, or a segment of 10 or more amino acids, of any of the 
sequences of the even numbered SEQID NOS. are also pro 
vided by this invention. 
0107 As described herein, breast or ovarian cancer in 
patients is associated with an increased level of expression of 
one or more markers of the invention. While, as discussed 
above, some of these changes in expression level result from 
occurrence of the breast or ovarian cancer, others of these 
changes induce, maintain, and promote the cancerous state of 
breast or ovarian cancer cells. Thus, breast or ovarian cancer 
characterized by an increase in the level of expression of one 
or more markers of the invention can be inhibited by reducing 
and/or interfering with the expression of the markers and/or 
function of the proteins encoded by those markers. 
0108 Expression of a marker of the invention can be 
inhibited in a number of ways generally known in the art. For 
example, an antisense oligonucleotide can be provided to the 
breast or ovarian cancer cells in order to inhibit transcription, 
translation, or both, of the marker(s). Alternately, a poly 
nucleotide encoding an antibody, an antibody derivative, or 
an antibody fragment which specifically binds a marker pro 
tein, and operably linked with an appropriate promoter/regu 
lator region, can be provided to the cell in order to generate 
intracellular antibodies which will inhibit the function or 
activity of the protein. The expression and/or function of a 
marker may also be inhibited by treating the breast or ovarian 
cancer cell with an antibody, antibody derivative or antibody 
fragment that specifically binds a marker protein. Using the 
methods described herein, a variety of molecules, particularly 
including molecules sufficiently small that they are able to 
cross the cell membrane, can be screened in order to identify 
molecules which inhibit expression of a marker or inhibit the 
function of a marker protein. The compound so identified can 
be provided to the patient in order to inhibit breast or ovarian 
cancer cells of the patient. 
0109) Any marker or combination of markers of the inven 

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

0110. The marker proteins of the present invention are 
transmembrane proteins and are therefore extremely useful in 
the compositions, kits, and methods of the invention, owing to 
the fact that the such marker proteins can be detected in a 
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breast or ovary-associated body fluid sample, which may be 
more easily collected from a human patient than a tissue 
biopsy sample. In addition, preferred in vivo techniques for 
detection of a marker protein include introducing into a Sub 
ject a labeled antibody directed against the protein. For 
example, the antibody can be labeled with a radioactive 
marker whose presence and location in a subject can be 
detected by standard imaging techniques. Anti-cancer 
therapy utilizing antibodies directed against the marker pro 
teins of the present invention is also provided. In particular, it 
has been found that Markers 7 and 32 are attractive targets for 
inhibiting breast, ovary, lung and colon tumors, as well as for 
inhibiting angiogenesis associated with tumor growth. 
0111. It will be appreciated that patient samples contain 
ing breast or ovarian cells may be used in the methods of the 
present invention. In these embodiments, the level of expres 
sion of the marker can be assessed by assessing the amount 
(e.g. absolute amount or concentration) of the marker in a 
breast or ovarian cell sample, e.g., breast or ovarian tissue 
biopsy obtained from a patient. The cell sample can, of 
course, be subjected to a variety of well-known post-collec 
tion preparative and storage techniques (e.g., nucleic acid 
and/or protein extraction, fixation, storage, freezing, ultrafil 
tration, concentration, evaporation, centrifugation, etc.) prior 
to assessing the amount of the marker in the sample. 
0112 Expression of a marker of the invention may be 
assessed by any of a wide variety of well known methods for 
detecting expression of a transcribed nucleic acid or protein. 
Non-limiting examples of such methods include immuno 
logical methods for detection of Secreted, cell-surface, cyto 
plasmic, or nuclear proteins, protein purification methods, 
protein function or activity assays, nucleic acid hybridization 
methods, nucleic acid reverse transcription methods, and 
nucleic acid amplification methods. 
0113. In a preferred embodiment, expression of a marker 

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

0114. In another preferred embodiment, expression of a 
marker is assessed by preparing mRNA/cDNA (i.e. a tran 
scribed polynucleotide) from cells in a patient sample, and by 
hybridizing the mRNA/cDNA with a reference polynucle 
otide which is a complement of a marker nucleic acid, or a 
fragment thereof. cDNA can, optionally, be amplified using 
any of a variety of polymerase chain reaction methods prior to 
hybridization with the reference polynucleotide; preferably, 
it is not amplified. Expression of one or more markers can 
likewise be detected using quantitative PCR to assess the 
level of expression of the marker(s). Alternatively, any of the 
many known methods of detecting mutations or variants (e.g. 
single nucleotide polymorphisms, deletions, etc.) of a marker 
of the invention may be used to detect occurrence of a marker 
in a patient. 
0.115. In a related embodiment, a mixture of transcribed 
polynucleotides obtained from the sample is contacted with a 
Substrate having fixed thereto a polynucleotide complemen 
tary to or homologous with at least a portion (e.g. at least 7. 
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10, 15, 20, 25, 30, 40, 50, 100, 500, or more nucleotide 
residues) of a marker nucleic acid. If polynucleotides comple 
mentary to or homologous with are differentially detectable 
on the Substrate (e.g. detectable using different chromophores 
or fluorophores, or fixed to different selected positions), then 
the levels of expression of a plurality of markers can be 
assessed simultaneously using a single Substrate (e.g. a 'gene 
chip' microarray of polynucleotides fixed at selected posi 
tions). When a method of assessing marker expression is used 
which involves hybridization of one nucleic acid with 
another, it is preferred that the hybridization be performed 
under stringent hybridization conditions. 
0116. Because the compositions, kits, and methods of the 
invention rely on detection of a difference in expression levels 
of one or more markers of the invention, it is preferable that 
the level of expression of the marker is significantly greater 
than the minimum detection limit of the method used to assess 
expression in at least one of normal breast or ovarian cells and 
cancerous breast or ovarian cells. 

0117. It is understood that by routine screening of addi 
tional patient samples using one or more of the markers of the 
invention, it will be realized that certain of the markers are 
over-expressed in cancers of various types, including specific 
breast or ovarian cancers, as well as other cancers such as lung 
cancer, colon cancer, etc. For example, it will be confirmed 
that some of the markers of the invention are over-expressed 
in most (i.e. 50% or more) or substantially all (i.e. 80% or 
more) of breast or ovarian cancers. Furthermore, it will be 
confirmed that certain of the markers of the invention are 
associated with breast cancer of various stages (i.e. stage 0, I, 
II, III, and IV breast cancers, as well as subclassifications IIA, 
IIB, IIIA, and IIIB, using the FIGO Stage Grouping system 
for primary carcinoma of the breast: (see Breast. In: American 
Joint Committee on Cancer. AJCC Cancer Staging Manual. 
Lippincott-Raven Publishers, 5th ed., 1997, pp. 171-180), or 
stage I, II, III, and IV ovarian cancers, as well as Subclassifi 
cations IA, IB, IC, IIA, IIB, IIC, IIIA, IIID, and IIIC, using the 
FIGO Stage Grouping system for primary carcinoma of the 
ovary; 1987, Am. J. Obstet. Gynecol. 156:236, of various 
histologic Subtypes (e.g. serous, mucinous, endometroid, and 
clear cell Subtypes, as well as Subclassifications and alternate 
classifications adenocarcinoma, papillary adenocarcinoma, 
papillary cystadenocarcinoma, Surface papillary carcinoma, 
malignant adenofibroma, cystadenofibroma, adenocarci 
noma, cystadenocarcinoma, adenoacanthoma, endometrioid 
stromal sarcoma, mesodermal (Millerian) mixed tumor, 
mesonephroid tumor, malignant carcinoma, Brenner tumor, 
mixed epithelial tumor, and undifferentiated carcinoma, 
using the WHO/FIGO system for classification of malignant 
breast and ovarian tumors; Scully, Atlas of Tumor Pathology, 
3d Series, Washington D.C.), and various grades (i.e. grade I 
{well differentiated, grade II moderately well differenti 
ated, and grade III poorly differentiated from surrounding 
normal tissue)). In addition, as a greater number of patient 
samples are assessed for expression of the markers of the 
invention and the outcomes of the individual patients from 
whom the samples were obtained are correlated, it will also be 
confirmed that altered expression of certain of the markers of 
the invention are strongly correlated with malignant cancers 
and that altered expression of other markers of the invention 
are strongly correlated with benign tumors. The composi 
tions, kits, and methods of the invention are thus useful for 
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characterizing one or more of the stage, grade, histological 
type, and benign/malignant nature of breast or ovarian cancer 
in patients. 
0118 When the compositions, kits, and methods of the 
invention are used for characterizing one or more of the stage, 
grade, histological type, and benign/malignant nature of 
breast or ovarian cancer in a patient, it is preferred that the 
marker or panel of markers of the invention is selected Such 
that a positive result is obtained in at least about 20%, and 
preferably at least about 40%. 60%, or 80%, and more pref 
erably in substantially all patients afflicted with a breast or 
ovarian cancer of the corresponding stage, grade, histological 
type, or benign/malignant nature. Preferably, the marker or 
panel of markers of the invention is selected Such that a 
positive predictive value (PPV) of greater than about 10% is 
obtained for the general population (more preferably coupled 
with an assay specificity greater than 80%). 
0119 When a plurality of markers of the invention are 
used in the compositions, kits, and methods of the invention, 
the level of expression of each marker in a patient sample can 
be compared with the normal level of expression of each of 
the plurality of markers in non-cancerous samples of the same 
type, either in a single reaction mixture (i.e. using reagents, 
such as different fluorescent probes, for each marker) or in 
individual reaction mixtures corresponding to one or more of 
the markers. In one embodiment, a significantly increased 
level of expression of more than one of the plurality of mark 
ers in the sample, relative to the corresponding normal levels, 
is an indication that the patient is afflicted with breast or 
ovarian cancer. When a plurality of markers is used, it is 
preferred that 2, 3, 4, 5, 8, 10, 12, 15, 20, 30, or 50 or more 
individual markers be used, wherein fewer markers are pre 
ferred. 

I0120 In order to maximize the sensitivity of the compo 
sitions, kits, and methods of the invention (i.e. by interference 
attributable to cells of non-breast or ovarian origin in a patient 
sample), it is preferable that the marker of the invention used 
therein be a marker which has a restricted tissue distribution, 
e.g., normally not expressed in a non-breast or ovarian tissue. 
I0121 Only a small number of markers are known to be 
associated with breast or ovarian cancers (e.g., for breast: 
BRCA1 and BRCA2; and, for ovarian; AKT2, Ki-RAS, 
ERBB2, c-MYC, RB1, and TP53). These markers are not, of 
course, included among the markers of the invention, 
although they may be used together with one or more markers 
of the invention in a panel of markers, for example. It is well 
known that certain types of genes. Such as oncogenes, tumor 
Suppressor genes, growth factor-like genes, protease-like 
genes, and protein kinase-like genes are often involved with 
development of cancers of various types. Thus, among the 
markers of the invention, use of those which correspond to 
proteins which resemble known proteins encoded by known 
oncogenes and tumor Suppressor genes, and those which 
correspond to proteins which resemble growth factors, pro 
teases, and protein kinases are preferred. 
0122. It is recognized that the compositions, kits, and 
methods of the invention will be of particular utility to 
patients having an enhanced risk of developing breast or 
ovarian cancer and their medical advisors. Patients recog 
nized as having an enhanced risk of developing breast or 
ovarian cancer include, for example, patients having a famil 
ial history of breast or ovarian cancer, patients identified as 
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having a mutant oncogene (i.e. at least one allele), and 
patients of advancing age (i.e. women older than about 50 or 
60 years). 
0123. The level of expression of a marker in normal (i.e. 
non-cancerous) human breast or ovarian tissue can be 
assessed in a variety of ways. In one embodiment, this normal 
level of expression is assessed by assessing the level of 
expression of the marker in a portion of breast or ovarian cells 
which appears to be non-cancerous and by comparing this 
normal level of expression with the level of expression in a 
portion of the breast or ovarian cells which is suspected of 
being cancerous. Alternately, and particularly as further 
information becomes available as a result of routine perfor 
mance of the methods described herein, population-average 
values for normal expression of the markers of the invention 
may be used. In other embodiments, the normal level of 
expression of a marker may be determined by assessing 
expression of the marker in a patient sample obtained from a 
non-cancer-afflicted patient, from a patient sample obtained 
from a patient before the suspected onset of breast or ovarian 
cancer in the patient, from archived patient samples, and the 
like. 
0.124. The invention includes compositions, kits, and 
methods for assessing the presence of breast or ovarian cancer 
cells in a sample (e.g. an archived tissue sample or a sample 
obtained from a patient). These compositions, kits, and meth 
ods are substantially the same as those described above, 
except that, where necessary, the compositions, kits, and 
methods are adapted for use with samples other than patient 
samples. For example, when the sample to be used is a 
parafinized, archived human tissue sample, it can be neces 
sary to adjust the ratio of compounds in the compositions of 
the invention, in the kits of the invention, or the methods used 
to assess levels of marker expression in the sample. Such 
methods are well known in the art and within the skill of the 
ordinary artisan. 
0.125. The invention includes a kit for assessing the pres 
ence of breast or ovarian cancer cells (e.g. in a sample Such as 
a patient sample). The kit comprises a plurality of reagents, 
each of which is capable of binding specifically with a marker 
nucleic acid or protein. Suitable reagents for binding with a 
marker protein include antibodies, antibody derivatives, anti 
body fragments, and the like. Suitable reagents for binding 
with a marker nucleic acid (e.g. a genomic DNA, an mRNA, 
a spliced mRNA, a cDNA, or the like) include complemen 
tary nucleic acids. For example, the nucleic acid reagents may 
include oligonucleotides (labeled or non-labeled) fixed to a 
substrate, labeled oligonucleotides not bound with a sub 
strate, pairs of PCR primers, molecular beacon probes, and 
the like. 
0126 The kit of the invention may optionally comprise 
additional components useful for performing the methods of 
the invention. By way of example, the kit may comprise fluids 
(e.g. SSC buffer) suitable for annealing complementary 
nucleic acids or for binding an antibody with a protein with 
which it specifically binds, one or more sample compart 
ments, an instructional material which describes performance 
of a method of the invention, a sample of normal breast or 
ovarian cells, a sample of breast or ovarian cancer cells, and 
the like. 

0127. The invention also includes a method of making an 
isolated hybridoma which produces an antibody useful for 
assessing whether patient is afflicted with an breast or ovarian 
cancer. In this method, a protein or peptide comprising the 
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entirety or a segment of a marker protein is synthesized or 
isolated (e.g. by purification from a cell in which it is 
expressed or by transcription and translation of a nucleic acid 
encoding the protein or peptide in vivo or in vitro using 
known methods). A vertebrate, preferably a mammal such as 
a mouse, rat, rabbit, or sheep, is immunized using the protein 
or peptide. The vertebrate may optionally (and preferably) be 
immunized at least one additional time with the protein or 
peptide, so that the vertebrate exhibits a robust immune 
response to the protein or peptide. Splenocytes are isolated 
from the immunized vertebrate and fused with an immortal 
ized cell line to form hybridomas, using any of a variety of 
methods well known in the art. Hybridomas formed in this 
manner are then screened using standard methods to identify 
one or more hybridomas which produce an antibody which 
specifically binds with the marker protein or a fragment 
thereof. The invention also includes hybridomas made by this 
method and antibodies made using Such hybridomas. 
I0128. The invention also includes a method of assessing 
the efficacy of a test compound for inhibiting breast or ovarian 
cancer cells. As described above, differences in the level of 
expression of the markers of the invention correlate with the 
cancerous state of breast or ovarian cells. Although it is rec 
ognized that changes in the levels of expression of certain of 
the markers of the invention likely result from the cancerous 
state of breast or ovarian cells, it is likewise recognized that 
changes in the levels of expression of other of the markers of 
the invention induce, maintain, and promote the cancerous 
state of those cells. Thus, compounds which inhibit an breast 
or ovarian cancer in a patient Will cause the level of expres 
sion of one or more of the markers of the invention to change 
to a level nearer the normal level of expression for that marker 
(i.e. the level of expression for the marker in non-cancerous 
breast or ovarian cells). 
I0129. This method thus comprises comparing expression 
of a marker in a first breast or ovarian cell sample and main 
tained in the presence of the test compound and expression of 
the marker in a second breast or ovarian cell Sample and 
maintained in the absence of the test compound. A signifi 
cantly reduced expression of a marker of the invention in the 
presence of the test compound is an indication that the test 
compound inhibits breast or ovarian cancer. The breast or 
ovarian cell samples may, for example, be aliquots of a single 
sample of normal breast or ovarian cells obtained from a 
patient, pooled samples of normal breast or ovarian cells 
obtained from a patient, cells of a normal breast or ovarian 
cell line, aliquots of a single sample of breast or ovarian 
cancer cells obtained from a patient, pooled samples of breast 
or ovarian cancer cells obtained from a patient, cells of an 
breast or ovarian cancer cell line, or the like. In one embodi 
ment, the samples are breast or ovarian cancer cells obtained 
from a patient and a plurality of compounds known to be 
effective for inhibiting various breast or ovarian cancers are 
tested in order to identify the compound which is likely to best 
inhibit the breast or ovarian cancer in the patient. 
0.130. This method may likewise be used to assess the 
efficacy of a therapy for inhibiting breast or ovarian cancer in 
a patient. In this method, the level of expression of one or 
more markers of the invention in a pair of Samples (one 
subjected to the therapy, the other not subjected to the 
therapy) is assessed. As with the method of assessing the 
efficacy of test compounds, if the therapy induces a signifi 
cantly lower level of expression of a marker of the invention 
then the therapy is efficacious for inhibiting breast or ovarian 
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cancer. As above, if samples from a selected patient are used 
in this method, then alternative therapies can be assessed in 
vitro in order to select a therapy most likely to be efficacious 
for inhibiting breast or ovarian cancer in the patient. 
0131. As described above, the cancerous state of human 
breast or ovarian cells is correlated with changes in the levels 
of expression of the markers of the invention. The invention 
includes a method for assessing the human breast or ovarian 
cell carcinogenic potential of a test compound. This method 
comprises maintaining separate aliquots of human breast or 
ovarian cells in the presence and absence of the test com 
pound. Expression of a marker of the invention in each of the 
aliquots is compared. A significantly higher level of expres 
sion of a marker of the invention in the aliquot maintained in 
the presence of the test compound (relative to the aliquot 
maintained in the absence of the test compound) is an indi 
cation that the test compound possesses human breast or 
ovarian cell carcinogenic potential. The relative carcinogenic 
potentials of various test compounds can be assessed by com 
paring the degree of enhancement or inhibition of the level of 
expression of the relevant markers, by comparing the number 
of markers for which the level of expression is enhanced or 
inhibited, or by comparing both. 
0132 Various aspects of the invention are described in 
further detail in the following subsections. 

1. Isolated Nucleic Acid Molecules 

0133) One aspect of the invention pertains to isolated 
nucleic acid molecules, including nucleic acids which encode 
a marker protein or a portion thereof. Isolated nucleic acids of 
the invention also include nucleic acid molecules Sufficient 
for use as hybridization probes to identify marker nucleic acid 
molecules, and fragments of marker nucleic acid molecules, 
e.g., those suitable for use as PCR primers for the amplifica 
tion or mutation of marker nucleic acid molecules. As used 
herein, the term “nucleic acid molecule' is intended to 
include DNA molecules (e.g., cDNA or genomic DNA) and 
RNA molecules (e.g., mRNA) and analogs of the DNA or 
RNA generated using nucleotide analogs. The nucleic acid 
molecule can be single-stranded or double-stranded, but pref 
erably is double-stranded DNA. 
0134. An "isolated nucleic acid molecule is one which is 
separated from other nucleic acid molecules which are 
present in the natural source of the nucleic acid molecule. 
Preferably, an "isolated nucleic acid molecule is free of 
sequences (preferably protein-encoding sequences) which 
naturally flank the nucleic acid (i.e., sequences located at the 
5° and 3' ends of the nucleic acid) in the genomic DNA of the 
organism from which the nucleic acid is derived. For 
example, in various embodiments, the isolated nucleic acid 
molecule can contain less than about 5 kB, 4 kB, 3kB, 2kB, 
1 kB, 0.5 kB or 0.1 kB of nucleotide sequences which natu 
rally flank the nucleic acid molecule in genomic DNA of the 
cell from which the nucleic acid is derived. Moreover, an 
"isolated nucleic acid molecule, such as a cDNA molecule, 
can be substantially free of other cellular material, or culture 
medium when produced by recombinant techniques, or Sub 
stantially free of chemical precursors or other chemicals 
when chemically synthesized. 
0135 A nucleic acid molecule of the present invention can 
be isolated using standard molecular biology techniques and 
the sequence information in the database records described 
herein. Using all or a portion of Such nucleic acid sequences, 
nucleic acid molecules of the invention can be isolated using 
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standard hybridization and cloning techniques (e.g., as 
described in Sambrook et al., ed., Molecular Cloning. A 
Laboratory Manual, 2nded, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, N.Y., 1989). 
0.136. A nucleic acid molecule of the invention can be 
amplified using cDNA, mRNA, or genomic DNA as a tem 
plate and appropriate oligonucleotide primers according to 
standard PCR amplification techniques. The nucleic acid so 
amplified can be cloned into an appropriate vector and char 
acterized by DNA sequence analysis. Furthermore, nucle 
otides corresponding to all or a portion of a nucleic acid 
molecule of the invention can be prepared by Standard Syn 
thetic techniques, e.g., using an automated DNA synthesizer. 
0.137 In another preferred embodiment, an isolated 
nucleic acid molecule of the invention comprises a nucleic 
acid molecule which has a nucleotide sequence complemen 
tary to the nucleotide sequence of a marker nucleic acid or to 
the nucleotide sequence of a nucleic acid encoding a marker 
protein. A nucleic acid molecule which is complementary to 
a given nucleotide sequence is one which is Sufficiently 
complementary to the given nucleotide sequence that it can 
hybridize to the given nucleotide sequence thereby forming a 
stable duplex. 
0.138 Moreover, a nucleic acid molecule of the invention 
can comprise only a portion of a nucleic acid sequence, 
wherein the full length nucleic acid sequence comprises a 
marker nucleic acid or which encodes a marker protein. Such 
nucleic acids can be used, for example, as a probe or primer. 
The probe/primer typically is used as one or more substan 
tially purified oligonucleotides. The oligonucleotide typi 
cally comprises a region of nucleotide sequence that hybrid 
izes under stringent conditions to at least about 7, preferably 
about 15, more preferably about 25, 50, 75, 100, 125, 150, 
175, 200, 250, 300, 350, or 400 or more consecutive nucle 
otides of a nucleic acid of the invention. 

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

0140. The invention further encompasses nucleic acid 
molecules that differ, due to degeneracy of the genetic code, 
from the nucleotide sequence of nucleic acids encoding a 
marker protein (e.g., protein having the sequence of the even 
numbered SEQID NOS.), and thus encode the same protein. 
0.141. It will be appreciated by those skilled in the art that 
DNA sequence polymorphisms that lead to changes in the 
amino acid sequence can exist within a population (e.g., the 
human population). Such genetic polymorphisms can exist 
among individuals within a population due to natural allelic 
variation. An allele is one of a group of genes which occur 
alternatively at a given genetic locus. In addition, it will be 
appreciated that DNA polymorphisms that affect RNA 
expression levels can also exist that may affect the overall 
expression level of that gene (e.g., by affecting regulation or 
degradation). 
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0142. As used herein, the phrase “allelic variant” refers to 
a nucleotide sequence which occurs at a given locus or to a 
polypeptide encoded by the nucleotide sequence. 
0143. As used herein, the terms “gene' and “recombinant 
gene' refer to nucleic acid molecules comprising an open 
reading frame encoding a polypeptide corresponding to a 
marker of the invention. Such natural allelic variations can 
typically result in 1-5% Variance in the nucleotide sequence 
of a given gene. Alternative alleles can be identified by 
sequencing the gene of interest in a number of different indi 
viduals. This can be readily carried out by using hybridization 
probes to identify the same genetic locus in a variety of 
individuals. Any and all Such nucleotide variations and result 
ingamino acid polymorphisms or variations that are the result 
of natural allele variation and that do not alter the functional 
activity are intended to be within the scope of the invention. 
0144. In another embodiment, an isolated nucleic acid 
molecule of the invention is at least 7, 15, 20, 25, 30, 40, 60, 
80, 100, 150, 200, 250, 300, 350, 400, 450, 550, 650, 700, 
800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2200, 2400, 
2600, 2800, 3000, 3500, 4000, 4500, or more nucleotides in 
length and hybridizes under Stringent conditions to a marker 
nucleic acid or to a nucleic acid encoding a marker protein. As 
used herein, the term “hybridizes under stringent conditions' 
is intended to describe conditions for hybridization and wash 
ing under which nucleotide sequences at least 60% (65%, 
70%, preferably 75%) identical to each other typically remain 
hybridized to each other. Such stringent conditions are known 
to those skilled in the art and can be found in sections 6.3.1- 
6.3.6 of Current Protocols in Molecular Biology, John Wiley 
& Sons, N.Y. (1989). A preferred, non-limiting example of 
stringent hybridization conditions are hybridization in 6xso 
dium chloride/sodium citrate (SSC) at about 45°C., followed 
by one or more washes in 0.2xSSC, 0.1% SDS at 50-65° C. 
0145. In addition to naturally-occurring allelic variants of 
a nucleic acid molecule of the invention that can exist in the 
population, the skilled artisan will further appreciate that 
sequence changes can be introduced by mutation thereby 
leading to changes in the amino acid sequence of the encoded 
protein, without altering the biological activity of the protein 
encoded thereby. For example, one can make nucleotide Sub 
stitutions leading to amino acid substitutions at “non-essen 
tial amino acid residues. A “non-essential amino acid resi 
due is a residue that can be altered from the wild-type 
sequence without altering the biological activity, whereas an 
“essential amino acid residue is required for biological activ 
ity. For example, amino acid residues that are not conserved 
or only semi-conserved among homologs of various species 
may be non-essential for activity and thus would be likely 
targets for alteration. Alternatively, amino acid residues that 
are conserved among the homologs of various species (e.g., 
murine and human) may be essential for activity and thus 
would not be likely targets for alteration. 
0146 Accordingly, another aspect of the invention per 
tains to nucleic acid molecules encoding a variant marker 
protein that contain changes in amino acid residues that are 
not essential for activity. Such variant marker proteins differ 
in amino acid sequence from the naturally-occurring marker 
proteins, yet retain biological activity. In one embodiment, 
Such a variant marker protein has an amino acid sequence that 
is at least about 40% identical, 50%, 60%, 70%, 80%, 90%, 
95%, or 98% identical to the amino acid sequence of a marker 
protein. 
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0147 An isolated nucleic acid molecule encoding a vari 
ant marker protein can be created by introducing one or more 
nucleotide Substitutions, additions ordeletions into the nucle 
otide sequence of marker nucleic acids, such that one or more 
amino acid residue substitutions, additions, or deletions are 
introduced into the encoded protein. Mutations can be intro 
duced by standard techniques, such as site-directed mutagen 
esis and PCR-mediated mutagenesis, Preferably, conserva 
tive amino acid Substitutions are made at one or more 
predicted non-essential amino acid residues. A "conservative 
amino acid substitution' is one in which the amino acid 
residue is replaced with an amino acid residue having a simi 
lar side chain, Families of amino acid residues having similar 
side chains have been defined in the art. These families 
include amino acids with basic side chains (e.g., lysine, argi 
nine, histidine), acidic side chains (e.g., aspartic acid, 
glutamic acid), uncharged polar side chains (e.g. glycine, 
asparagine, glutamine, serine, threonine, tyrosine, cysteine), 
non-polar side chains (e.g., alanine, Valine, leucine, isoleu 
cine, proline, phenylalanine, methionine, tryptophan), beta 
branched side chains (e.g., threonine, Valine, isoleucine) and 
aromatic side chains (e.g., tyrosine, phenylalanine, tryp 
tophan, histidine). Alternatively, mutations can be introduced 
randomly along all or part of the coding sequence. Such as by 
saturation mutagenesis, and the resultant mutants can be 
screened for biological activity to identify mutants that retain 
activity. Following mutagenesis, the encoded protein can be 
expressed recombinantly and the activity of the protein can be 
determined. 

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

0149. An antisense oligonucleotide can be, for example, 
about 5, 10, 15, 20, 25, 30, 35, 40, 45, or 50 or more nucle 
otides in length. Anantisense nucleic acid of the invention can 
be constructed using chemical synthesis and enzymatic liga 
tion reactions using procedures known in the art. For 
example, an antisense nucleic acid (e.g., an antisense oligo 
nucleotide) can be chemically synthesized using naturally 
occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules 
or to increase the physical stability of the duplex formed 
between the antisense and sense nucleic acids, e.g., phospho 
rothioate derivatives and acridine substituted nucleotides can 
be used. Examples of modified nucleotides which can be used 
to generate the antisense nucleic acid include 5-fluorouracil, 
5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
Xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) 
uracil, 5-carboxymethylaminomethyl-2-thiouridine, 5-car 
boxymethylaminomethyluracil, dihydrouracil, beta-D-galac 
tosylqueosine, inosine, N6-isopentenyladenine, 1-meth 
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ylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-me 
thylcytosine, N6-adenine, 7-methylguanine, 5-methylami 
nomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta 
D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 
5-methoxyuracil, 2-methylthio-N6-isopentenyladenine, 
uracil-5-oxyacetic acid (v), Wybutoxosine, pseudouracil, 
queosine,2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 
4-thiouracil, 5-methyluracil, uracil-5-oxyacetic acid methyl 
ester, uracil-5-oxyacetic acid (V), 5-methyl-2-thiouracil, 
3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2.6- 
diaminopurine. Alternatively, the antisense nucleic acid can 
be produced biologically using an expression vector into 
which a nucleic acid has been Sub-cloned in an antisense 
orientation (i.e., RNA transcribed from the inserted nucleic 
acid will be of an antisense orientation to a target nucleic acid 
of interest, described further in the following subsection). 
0150. The antisense nucleic acid molecules of the inven 
tion are typically administered to a subject or generated in situ 
such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a marker protein to thereby inhibit 
expression of the marker, e.g., by inhibiting transcription 
and/or translation. The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for 
example, in the case of an antisense nucleic acid molecule 
which binds to DNA duplexes, through specific interactions 
in the major groove of the double helix. Examples of a route 
of administration of antisense nucleic acid molecules of the 
invention includes direct injection at a tissue site or infusion 
of the antisense nucleic acid into a breast-or ovary-associated 
body fluid. Alternatively, antisense nucleic acid molecules 
can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, anti 
sense molecules can be modified Such that they specifically 
bind to receptors or antigens expressed on a selected cell 
Surface, e.g., by linking the antisense nucleic acid molecules 
to peptides or antibodies which bind to cell surface receptors 
or antigens. The antisense nucleic acid molecules can also be 
delivered to cells using the vectors described herein. To 
achieve Sufficient intracellular concentrations of the antisense 
molecules, vector constructs in which the antisense nucleic 
acid molecule is placed under the control of a strong pol II or 
pol III promoter are preferred. 
0151. An antisense nucleic acid molecule of the invention 
can be an O-anomeric nucleic acid molecule. An O-anomeric 
nucleic acid molecule forms specific double-stranded hybrids 
with complementary RNA in which, contrary to the usual 
O-units, the strands run parallel to each other (Gaultier et al., 
1987, Nucleic Acids Res. 15:6625-6641). The antisense 
nucleic acid molecule can also comprise a 2'-O-methylribo 
nucleotide (Inoue et al., 1987, Nucleic Acids Res. 15:6131 
6148) or a chimeric RNA-DNA analogue (Inoue et al., 1987, 
FEBS Lett. 215:327-330). 
0152 The invention also encompasses ribozymes. 
Ribozymes are catalytic RNA molecules with ribonuclease 
activity which are capable of cleaving a single-stranded 
nucleic acid, such as an mRNA, to which they have a comple 
mentary region. Thus, ribozymes (e.g., hammerhead 
ribozymes as described in Haselhoff and Gerlach, 1988, 
Nature 334:585-591) can be used to catalytically cleave 
mRNA transcripts to thereby inhibit translation of the protein 
encoded by the mRNA. A ribozyme having specificity for a 
nucleic acid molecule encoding a marker protein can be 
designed based upon the nucleotide sequence of a cDNA 
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corresponding to the marker. For example, a derivative of a 
Tetrahymena L-19 IVS RNA can be constructed in which the 
nucleotide sequence of the active site is complementary to the 
nucleotide sequence to be cleaved (see Cech et al. U.S. Pat. 
No. 4,987,071; and Cech et al. U.S. Pat. No. 5,116,742). 
Alternatively, an mRNA encoding a polypeptide of the inven 
tion can be used to select a catalytic RNA having a specific 
ribonuclease activity from a pool of F.N.O. molecules (see, 
e.g., Bartel and Szostak, 1993, Science 261:141 1-1418). 
0153. The invention also encompasses nucleic acid mol 
ecules which form triple helical structures. For example, 
expression of a marker of the invention can be inhibited by 
targeting nucleotide sequences complementary to the regula 
tory region of the gene encoding the marker nucleic acid or 
protein (e.g., the promoter and/or enhancer) to form triple 
helical structures that prevent transcription of the gene in 
target cells. See generally Helene (1991) Anticancer Drug 
Des. 6(6):569-84: Helene (1992) Ann. N.Y. Acad. Sci., 660: 
27-36; and Maher (1992) Bioassays 14(12):807-15. 
0154. In various embodiments, the nucleic acid molecules 
of the invention can be modified at the base moiety, Sugar 
moiety or phosphate backbone to improve, e.g., the stability, 
hybridization, or solubility of the molecule. For example, the 
deoxyribose phosphate backbone of the nucleic acids can be 
modified to generate peptide nucleic acids (see Hyrup et al., 
1996, Bioorganic & Medicinal Chemistry 4(1): 5-23). As 
used herein, the terms “peptide nucleic acids” or “PNAs 
refer to nucleic acid mimics, e.g., DNA mimics, in which the 
deoxyribose phosphate backbone is replaced by a pseudopep 
tide backbone and only the four natural nucleobases are 
retained. The neutral backbone of PNAS has been shown to 
allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oli 
gomers can be performed using standard Solid phase peptide 
synthesis protocols as described in Hyrup et al. (1996), supra; 
Perry-O'Keefe et al. (1996) Proc. Natl. Acad Sci. USA 
93: 14670-675 

0155 PNAs can be used in therapeutic and diagnostic 
applications. For example, PNAS can be used as antisense or 
antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation 
arrestor inhibiting replication, PNAS can also be used, e.g., in 
the analysis of single base pair mutations in a gene by, e.g., 
PNA directed PCR clamping; as artificial restriction enzymes 
when used in combination with other enzymes, e.g., S1 
nucleases (Hyrup (1996), supra; or as probes or primers for 
DNA sequence and hybridization (Hyrup, 1996, supra; Perry 
O'Keefeet al., 1996, Proc. Natl. Acad. Sci., USA 93:14670 
675). 
0156. In another embodiment, PNAS can be modified, e.g., 
to enhance their stability or cellular uptake, by attaching 
lipophilic or other helper groups to PNA, by the formation of 
PNA-DNA chimeras, or by the use of liposomes or other 
techniques of drug delivery known in the art. For example, 
PNA-DNA chimeras can be generated which can combine the 
advantageous properties of PNA and DNA. Such chimeras 
allow DNA recognition enzymes, e.g., RNase H and DNA 
polymerases, to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. 
PNA-DNA chimeras can be linked using linkers of appropri 
ate lengths selected in terms of base Stacking, number of 
bonds between the nucleobases, and orientation (Hyrup, 
1996, supra). The synthesis of PNA-DNA chimeras can be 
performed as described in Hyrup (1996), supra, and Finnet al. 
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(1996) Nucleic Acids Res. 24(17):3357-63. For example, a 
DNA chain can be synthesized on a solid Support using stan 
dard phosphoramidite coupling chemistry and modified 
nucleoside analogs. Compounds such as 5'-(4-methoxytrityl) 
amino-5'-deoxy-thymidine phosphoramidite can be used as a 
link between the PNA and the 5' end of DNA (Maget al., 
1989, Nucleic Acids Res. 17:5973-88). PNA monomers are 
then coupled in a step-wise manner to produce a chimeric 
molecule with a 5' PNA segment and a 3' DNA segment (Finn 
et al., 1996, Nucleic Acids Res. 24(17):3357-63). Alterna 
tively, chimeric molecules can be synthesized with a 5' DNA 
segment and a 3' PNA segment (Peterser et al., 1975, Bioor 
ganic Med. Chem. Lett. 5:1119-11124). 
0157. In other embodiments, the oligonucleotide can 
include other appended groups such as peptides (e.g., for 
targeting host cell receptors in viva), or agents facilitating 
transport across the cell membrane (see, e.g., Letsinger et al., 
1989, Proc. Natl. Acad. Sci. USA 86:6553-6556; Lemaitre et 
al., 1987, Proc. Natl. Acad. Sci. USA 84:648-652; PCT Pub 
lication No. WO 88/09810) or the blood-brain barrier (see, 
e.g., PCT Publication No. WO 89/10134). In addition, oligo 
nucleotides can be modified with hybridization-triggered 
cleavage agents (see, e.g., Krol et al., 1988, Bio/Techniques 
6:958-976) or intercalating agents (see, e.g., Zon, 1988, 
Pharm. Res. 5:539-549). To this end, the oligonucleotide can 
be conjugated to another molecule, e.g., a peptide, hybridiza 
tion triggered cross-linking agent, transportagent, hybridiza 
tion-triggered cleavage agent, etc. 
0158. The invention also includes molecular beacon 
nucleic acids having at least one region which is complemen 
tary to a nucleic acid of the invention, Such that the molecular 
beacon is useful for quantitating the presence of the nucleic 
acid of the invention in a sample. A “molecular beacon' 
nucleic acid is a nucleic acid comprising a pair of comple 
mentary regions and having a fluorophore and a fluorescent 
quencher associated therewith. The fluorophore and quencher 
are associated with different portions of the nucleic acid in 
Such an orientation that when the complementary regions are 
annealed with one another, fluorescence of the fluorophore is 
quenched by the quencher. When the complementary regions 
of the nucleic acid are not annealed with one another, fluo 
rescence of the fluorophore is quenched to a lesser degree. 
Molecular beacon nucleic acids are described, for example, in 
U.S. Pat. No. 5,876,930. 
0159 II. Isolated Proteins and Antibodies 
0160 One aspect of the invention pertains to isolated 
marker proteins and biologically active portions thereof, as 
well as polypeptide fragments suitable for use as immuno 
gens to raise antibodies directed against a marker protein or a 
fragment thereof. In one embodiment, the native marker pro 
tein can be isolated from cells or tissue sources by an appro 
priate purification scheme using standard protein purification 
techniques. In another embodiment, a protein or peptide com 
prising the whole or a segment of the marker protein is pro 
duced by recombinant DNA techniques. Alternative to 
recombinant expression, Such protein or peptide can be syn 
thesized chemically using standard peptide synthesis tech 
niques. 
0161 An "isolated' or “purified protein or biologically 
active portion thereof is substantially free of cellular material 
or other contaminating proteins from the cell or tissue source 
from which the protein is derived, or substantially free of 
chemical precursors or other chemicals when chemically Syn 
thesized. The language “substantially free of cellular mate 
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rial' includes preparations of protein in which the protein is 
separated from cellular components of the cells from which it 
is isolated or recombinantly produced. Thus, protein that is 
substantially free of cellular material includes preparations of 
protein having less than about 30%. 20%, 10%, or 5% (by dry 
weight) of heterologous protein (also referred to herein as a 
“contaminating protein'). When the protein or biologically 
active portion thereof is recombinantly produced, it is also 
preferably substantially free of culture medium, i.e., culture 
medium represents less than about 20%, 10%, or 5% of the 
volume of the protein preparation. When the protein is pro 
duced by chemical synthesis, it is preferably substantially 
free of chemical. precursors or other chemicals, i.e., it is 
separated from chemical precursors or other chemicals which 
are involved in the synthesis of the protein. Accordingly such 
preparations of the protein have less than about 30%, 20%, 
10%, 5% (by dry weight) of chemical precursors or com 
pounds other than the polypeptide of interest. 
0162 Biologically active portions of a marker protein 
include polypeptides comprising amino acid sequences Suf 
ficiently identical to or derived from the amino acid sequence 
of the marker protein, which include fewer amino acids than 
the full length protein, and exhibit at least one activity of the 
corresponding full-length protein. Typically, biologically 
active portions comprise a domain or motif with at least one 
activity of the corresponding full-length protein. A biologi 
cally active portion of a marker protein of the invention can be 
a polypeptide which is, for example, 10, 25, 50, 100 or more 
amino acids in length. Moreover, other biologically active 
portions, in which other regions of the marker protein are 
deleted, can be prepared by recombinant techniques and 
evaluated for one or more of the functional activities of the 
native form of the marker protein. 
0163 Preferred marker proteins are encoded by nucle 
otide sequences comprising the sequence of any of the even 
numbered SEQ ID NOs. Other useful proteins are substan 
tially identical (e.g., at least about 40%, preferably 50%, 
60%, 70%, 80%, 90%, 95%, or 99%) to one of these 
sequences and retain the functional activity of the corre 
sponding naturally-occurring marker protein yet differ in 
amino acid sequence due to natural allelic variation or 
mutagenesis. 
0164. To determine the percent identity of two amino acid 
sequences or of two nucleic acids, the sequences are aligned 
for optimal comparison purposes (e.g., gaps can be intro 
duced in the sequence of a first amino acid or nucleic acid 
sequence for optimal alignment with a second amino or 
nucleic acid sequence). The amino acid residues or nucle 
otides at corresponding amino acid positions or nucleotide 
positions are then compared. When a position in the first 
sequence is occupied by the same amino acid residue or 
nucleotide as the corresponding position in the second 
sequence, then the molecules are identical at that position. 
The percent identity between the two sequences is a function 
of the number of identical positions shared by the sequences 
(i.e., 96 identity—it of identical positions/total it of positions 
(e.g., overlapping positions)x100). In one embodiment the 
two sequences are the same length. 
0.165. The determination of percent identity between two 
sequences can be accomplished using a mathematical algo 
rithm. A preferred, non-limiting example of a mathematical 
algorithm utilized for the comparison of two sequences is the 
algorithm of Karlin and Altschul (1990) Proc. Natl. Acad. Sci. 
USA 87:2264-2268, modified as in Karlin and Altschul 
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(1993) Proc. Natl. Acad. Sci. USA 90:5873-5877. Such an 
algorithm is incorporated into the BLASTN and BLASTX 
programs of Altschul, et al. (1990).J. Mol. Biol. 215:403-410. 
BLAST nucleotide searches can be performed with the 
BLASTN program, score=100, wordlength=12 to obtain 
nucleotide sequences homologous to a nucleic acid mol 
ecules of the invention. BLAST protein searches can be per 
formed with the BLASTP program, score=50, wordlength=3 
to obtain amino acid sequences homologous to a protein 
molecules of the invention. To obtain gapped alignments for 
comparison purposes, a newer version of the BLAST algo 
rithm called Gapped BLAST can be utilized as described in 
Altschul et al. (1997) Nucleic Acids Res. 25:3389-3402, 
which is able to perform gapped local alignments for the 
programs BLASTN, BLASTP and BLASTX. Alternatively, 
PSI-Blast can be used to perform an iterated search which 
detects distant relationships between molecules. When utiliz 
ing BLAST, Gapped BLAST, and PSI-Blast programs, the 
default parameters of the respective programs (e.g., BLASTX 
and BLASTN) can be used. See http://www.ncbi.nlm.nih. 
gov. Another preferred, non-limiting example of a math 
ematical algorithm utilized for the comparison of sequences 
is the algorithm of Myers and Miller, (1988) CABIOS 4:11 
17. Such an algorithm is incorporated into the ALIGN pro 
gram (version 2.0) which is part of the GCG sequence align 
ment software package. When utilizing the ALIGN program 
for comparing amino acid sequences, a PAM120 weight resi 
due table, a gap length penalty of 12, and a gap penalty of 4 
can be used. Yet another useful algorithm for identifying 
regions of local sequence similarity and alignment is the 
PASTA algorithm as described in Pearson and Lipman (1988) 
Proc. Natl. Acad. Sci. USA 85:2444-2448. When using the 
PASTA algorithm for comparing nucleotide or amino acid 
sequences, a PAM120 weight residue table can, for example, 
be used with a k-tuple value of 2. 
0166 The percent identity between two sequences can be 
determined using techniques similar to those described 
above, with or without allowing gaps. In calculating percent 
identity, only exact matches are counted. 
0167. The invention also provides chimeric or fusion pro 
teins comprising a marker protein or a segment thereof. As 
used herein, a “chimeric protein’ or “fusion protein’ com 
prises all or part (preferably a biologically active part) of a 
marker protein operably linked to a heterologous polypeptide 
(i.e., a polypeptide other than the marker protein). Within the 
fusion protein, the term “operably linked' is intended to indi 
cate that the marker protein or segment thereof and the het 
erologous polypeptide are fused in-frame to each other. The 
heterologous polypeptide can be fused to the amino-terminus 
or the carboxyl-terminus of the marker protein or segment. 
0168 One useful fusion protein is a GST fusion protein in 
which a marker protein or segment is fused to the carboxyl 
terminus of OST sequences. Such fusion proteins can facili 
tate the purification of a recombinant polypeptide of the 
invention. 

0169. In another embodiment, the fusion protein contains 
a heterologous signal sequence at its amino terminus. For 
example, the native signal sequence of a marker protein can 
be removed and replaced with a signal sequence from another 
protein. For example, the gp67 secretory sequence of the 
baculovirus envelope protein can be used as a heterologous 
signal sequence (Ausubel et ad., ed., Current Protocols in 
Molecular Biology, John Wiley & Sons, NY, 1992). Other 
examples of eukaryotic heterologous signal sequences 
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include the secretory sequences of melittin and human pla 
cental alkaline phosphatase (Stratagene; La Jolla, Calif.). In 
yet another example, useful prokaryotic heterologous signal 
sequences include the phoA secretory signal (Sambrook et 
al., Supra) and the protein A secretory signal (Pharmacia 
Biotech; Piscataway, N.J.). 
0170 In yet another embodiment, the fusion protein is an 
immunoglobulin fusion protein in which all or part of a 
marker protein is fused to sequences derived from a member 
of the immunoglobulin protein family. The immunoglobulin 
fusion proteins of the invention can be incorporated into 
pharmaceutical compositions and administered to a subject to 
inhibit an interaction between a ligand (soluble or membrane 
bound) and a protein on the Surface of a cell (receptor), to 
thereby suppress signal transduction in vivo. The immuno 
globulin fusion protein can be used to affect the bioavailabil 
ity of a cognate ligand of a marker protein. Inhibition of 
ligand/receptor interaction can be useful therapeutically, both 
for treating proliferative and differentiative disorders and for 
modulating (e.g. promoting or inhibiting) cell Survival. More 
over, the immunoglobulin fusion proteins of the invention can 
be used as immunogens to produce antibodies directed 
against a marker protein in a Subject, to purify ligands and in 
screening assays to identify molecules which inhibit the inter 
action of the marker protein with ligands. 
0171 Chimeric and fusion proteins of the invention can be 
produced by standard recombinant DNA techniques. In 
another embodiment, the fusion gene can be synthesized by 
conventional techniques including automated DNA synthe 
sizers. Alternatively, PCR amplification of gene fragments 
can be carried out using anchor primers which give rise to 
complementary overhangs between two consecutive gene 
fragments which can Subsequently be annealed and re-ampli 
fied to generate a chimeric gene sequence (see, e.g. Ausubel 
et al., Supra). Moreover, many expression vectors are com 
mercially available that already encode a fusion moiety (e.g., 
a GST polypeptide). A nucleic acid encoding a polypeptide of 
the invention can be cloned into Such an expression vector 
Such that the fusion moiety is linked in-frame to the polypep 
tide of the invention. 

0172 A signal sequence can be used to facilitate secretion 
and isolation of marker proteins. Signal sequences are typi 
cally characterized by a core of hydrophobic amino acids 
which are generally cleaved from the mature protein during 
secretion in one or more cleavage events. Such signal pep 
tides contain processing sites that allow cleavage of the signal 
sequence from the mature proteins as they pass through the 
secretory pathway. Thus, the invention pertains to marker 
proteins, fusion proteins or segments thereofhaving a signal 
sequence, as well as to such proteins from which the signal 
sequence has been proteolytically cleaved (i.e., the cleavage 
products). In one embodiment, a nucleic acid sequence 
encoding a signal sequence can be operably linked in an 
expression vector to a protein of interest, Such as a marker 
protein or a segment thereof. The signal sequence directs 
secretion of the protein, Such as from a eukaryotic host into 
which the expression vector is transformed, and the signal 
sequence is Subsequently or concurrently cleaved. The pro 
tein can then be readily purified from the extracellular 
medium by art recognized methods. Alternatively, the signal 
sequence can be linked to the protein of interest using a 
sequence which facilitates purification, such as with a OST 
domain. 
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0173 The present invention also pertains to variants of the 
marker proteins. Such variants have an altered amino acid 
sequence which can function as either agonists (mimetics) or 
as antagonists. Variants can be generated by mutagenesis, 
e.g., discrete point mutation or truncation. An agonist can 
retain Substantially the same, or a Subset, of the biological 
activities of the naturally occurring form of the protein. An 
antagonist of a protein can inhibit one or more of the activities 
of the naturally occurring form of the proteinby, for example, 
competitively binding to a downstream or upstream member 
of a cellular signaling cascade which includes the protein of 
interest. Thus, specific biological effects can be elicited by 
treatment with a variant of limited function. Treatment of a 
Subject with a variant having a Subset of the biological activi 
ties of the naturally occurring form of the protein can have 
fewer side effects in a subject relative to treatment with the 
naturally occurring form of the protein. 
0.174 Variants of a marker protein which function as either 
agonists (mimetics) or as antagonists can be identified by 
screening combinatorial libraries of mutants, e.g., truncation 
mutants, of the protein of the invention for agonist orantago 
nist activity. In one embodiment, a variegated library of vari 
ants is generated by combinatorial mutagenesis at the nucleic 
acid level and is encoded by a variegated gene library. A 
variegated library of variants can be produced by, for 
example, enzymatically ligating a mixture of synthetic oligo 
nucleotides into gene sequences such that a degenerate set of 
potential protein sequences is expressible as individual 
polypeptides, or alternatively, as a set of larger fusion proteins 
(e.g., for phage display). There area variety of methods which 
can be used to produce libraries of potential variants of the 
marker proteins from a degenerate oligonucleotide sequence. 
Methods for synthesizing degenerate oligonucleotides are 
known in the art (see, e.g., Narang, 1983, Tetrahedron 39:3: 
Itakura et al., 1984, Annu. Rev. Biochem. 53:323: Itakura et 
al., 1984, Science 198:1056; Ikeet al., 1983 Nucleic Acid Res. 
11:477). 
0.175. In addition, libraries of segments of a marker protein 
can be used to generate a variegated population of polypep 
tides for screening and Subsequent selection of variant marker 
proteins or segments thereof. For example, a library of coding 
sequence fragments can be generated by treating a double 
stranded PCR fragment of the coding sequence of interest 
with a nuclease under conditions wherein nicking occurs only 
about once per molecule, denaturing the double stranded 
DNA, renaturing the DNA to form double stranded DNA 
which can include sense/antisense pairs from different nicked 
products, removing single stranded portions from reformed 
duplexes by treatment with S1 nuclease, and ligating the 
resulting fragment library into an expression vector. By this 
method, an expression library can be derived which encodes 
amino terminal and internal fragments of various sizes of the 
protein of interest. 
0176) Several techniques are known in the art for screen 
ing gene products of combinatorial libraries made by point 
mutations or truncation, and for screening cDNA libraries for 
gene products having a selected property. The most widely 
used techniques, which are amenable to high through-put 
analysis, for screening large gene libraries typically include 
cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of 
vectors, and expressing the combinatorial genes under con 
ditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was 
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detected. Recursive ensemble mutagenesis (REM), a tech 
nique which enhances the frequency of functional mutants in 
the libraries, can be used in combination with the screening 
assays to identify variants of a protein of the invention (Arkin 
and Yourvan, 1992, Proc. Natl. Acad. Sci. USA 89:7811 
7815; Delgrave et al., 1993, Protein Engineering 6(3):327 
331). 
0177. Another aspect of the invention pertains to antibod 
ies directed against a protein of the invention. In preferred 
embodiments, the antibodies specifically bind a marker pro 
tein or a fragment thereof. The terms “antibody” and “anti 
bodies' as used interchangeably herein refer to immunoglo 
bulin molecules as well as fragments and derivatives thereof 
that comprise an immunologically active portion of an immu 
noglobulin molecule, (i.e., Such a portion contains an antigen 
binding site which specifically binds an antigen, Such as a 
marker protein, e.g., an epitope of a marker protein). An 
antibody which specifically binds to a protein of the invention 
is an antibody which binds the protein, but does not substan 
tially bind other molecules in a sample, e.g., a biological 
sample, which naturally contains the protein. Examples of an 
immunologically active portion of an immunoglobulin mol 
ecule include, but are not limited to, single-chain antibodies 
(scAb), F(ab) and F(ab')2 fragments. 
0.178 An isolated protein of the invention or a fragment 
thereof can be used as an immunogen to generate antibodies. 
The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments for use as 
immunogens. The antigenic peptide of a protein of the inven 
tion comprises at least 8 (preferably 10, 15, 20, or 30 or more) 
amino acid residues of the amino acid sequence of one of the 
proteins of the invention, and encompasses at least one 
epitope of the protein such that an antibody raised against the 
peptide forms a specific immune complex with the protein. 
Preferred epitopes encompassed by the antigenic peptide are 
regions that are located on the Surface of the protein, e.g., 
hydrophilic regions. Hydrophobicity sequence analysis, 
hydrophilicity sequence analysis, or similar analyses can be 
used to identify hydrophilic regions. In preferred embodi 
ments, an isolated marker protein or fragment thereof is used 
as an immunogen. 
0179 An immunogen typically is used to prepare antibod 
ies by immunizing a Suitable (i.e. immunocompetent) subject 
Such as a rabbit, goat, mouse, or other mammal or vertebrate. 
An appropriate immunogenic preparation can contain, for 
example, recombinantly-expressed or chemically-synthe 
sized protein or peptide. The preparation can further include 
an adjuvant, Such as Freund's complete or incomplete adju 
vant, or a similar immunostimulatory agent. Preferred immu 
nogen compositions are those that contain no other human 
proteins such as, for example, immunogen compositions 
made using a non-human host cell for recombinant expres 
sion of a protein of the invention. In Such a manner, the 
resulting antibody compositions have reduced or no binding 
of human proteins other than a protein of the invention. 
0180. The invention provides polyclonal and monoclonal 
antibodies. The term “monoclonal antibody' or “monoclonal 
antibody composition’, as used herein, refers to a population 
of antibody molecules that contain only one species of an 
antigen binding site capable of immunoreacting with a par 
ticular epitope. Preferred polyclonal and monoclonal anti 
body compositions are ones that have been selected for anti 
bodies directed against a protein of the invention. Particularly 
preferred polyclonal and monoclonal antibody preparations 
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are ones that contain only antibodies directed against a 
marker protein or fragment thereof. 
0181 Polyclonal antibodies can be prepared by immuniz 
ing a suitable Subject with a protein of the invention as an 
immunogen. The antibody titer in the immunized Subject can 
be monitored over time by standard techniques, such as with 
an enzyme linked immunosorbent assay (ELISA) using 
immobilized polypeptide. At an appropriate time after immu 
nization, e.g., when the specific antibody titers are highest, 
antibody-producing cells can be obtained from the Subject 
and used to prepare monoclonal antibodies (mAb) by stan 
dard techniques, such as the hybridoma technique originally 
described by Kohler and Milstein (1975) Nature 256:495 
497, the human B cell hybridoma technique (see Kozbor et 
al., 1983, Immunol. Today 4:72), the EBV-hybridoma tech 
nique (see Cole et al., pp. 77-96 In Monoclonal Antibodies 
and Cancer Therapy, Alan R. Liss, Inc., 1985) or trioma 
techniques. The technology for producing hybridomas is well 
known (see generally Current Protocols in Immunology, 
Coligan et al. ed., John Wiley & Sons, New York, 1994). 
Hybridoma cells producing a monoclonal antibody of the 
invention are detected by screening the hybridoma culture 
supernatants for antibodies that bind the polypeptide of inter 
est, e.g., using a standard ELISA assay. 
0182 Alternative to preparing monoclonal antibody-se 
creting hybridomas, a monoclonal antibody directed againsta 
protein of the invention can be identified and isolated by 
screening a recombinant combinatorial immunoglobulin 
library (e.g., an antibody phage display library) with the 
polypeptide of interest, Kits for generating and screening 
phage display libraries are commercially available (e.g., the 
Pharmacia Recombinant Phage Antibody System, Catalog 
No. 27-94.00-01; and the Stratagene Surf2AP Phage Display 
Kit, Catalog No. 240612). Additionally, examples of methods 
and reagents particularly amenable for use in generating and 
screening antibody display library can be found in, for 
example, U.S. Pat. No. 5,223,409; PCT Publication No. WO 
92/18619; PCT Publication No. WO 91/17271; PCT Publi 
cation No. WO 92/20791; PCT Publication No. WO 
92/15679; PCT Publication No. WO 93/01288: PCT Publi 
cation No. WO 92/01047: PCT Publication No. WO 
92/09690; PCT Publication No. WO 90/028.09: 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. 
0183 The invention also provides recombinant antibodies 
that specifically bind a protein of the invention. In preferred 
embodiments, the recombinant antibodies specifically binds 
a marker protein or fragment thereof. Recombinant antibod 
ies include, but are not limited to, chimeric and humanized 
monoclonal antibodies, comprising both human and non 
human portions, single-chain antibodies and multi-specific 
antibodies. A chimeric antibody is a molecule in which dif 
ferent portions are derived from different animal species, 
Such as those having a variable region derived from a murine 
mAb and a human immunoglobulin constant region. (See, 
e.g., Cabilly et al., U.S. Pat. No. 4,816,567; and Boss et al., 
U.S. Pat. No. 4,816,397, which are incorporated herein by 
reference in their entirety.) Single-chain antibodies have an 
antigen binding site and consist of single polypeptides. They 
can be produced by techniques known in the art, for example 
using methods described in Ladner et. al U.S. Pat. No. 4,946, 
778 (which is incorporated herein by reference in its entirety); 
Bird et al., (1988) Science 242:423-426; Whitlow et al., 
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(1991) Methods in Enzymology 2:1-9; Whitlow et al., (1991) 
Methods in Enzymology 2: 97-105; and Huston et al., (1991) 
Methods in Enzymology Molecular Design and Modeling. 
Concepts and Applications 203:46-88. Multi-specific anti 
bodies are antibody molecules having at least two antigen 
binding sites that specifically bind different antigens. Such 
molecules can be produced by techniques known in the art, 
for example using methods described in Segal, U.S. Pat. No. 
4,676.980 (the disclosure of which is incorporated herein by 
reference in its entirety); Holliger et al., (1993) Proc. Natl. 
Acad. Sci. USA 90:6444-6448: Whitlow et al., (1994) Protein 
Eng. 7:1017-1026 and U.S. Pat. No. 6,121,424. 
0.184 Humanized antibodies are antibody molecules from 
non-human species having one or more complementarity 
determining regions (CDRS) from the non-human species and 
a framework region from a human immunoglobulin mol 
ecule. (See, e.g., Queen, U.S. Pat. No. 5,585,089, which is 
incorporated herein by reference in its entirety.) Humanized 
monoclonal antibodies can be produced by recombinant 
DNA techniques known in the art, for example using methods 
described in PCT Publication No. WO 87/02671; European 
Patent Application 184, 187; European Patent Application 
171,496: European Patent Application 173,494; PCT Publi 
cation No. WO 86/01533: U.S. Pat. No. 4,816,567; European 
Patent Application 125,023: Better et al. (1988) Science 240; 
1041-1043; Liu et al. (1987) Proc. Natl. Acad. Sci. USA 
84:3439-3443; Liu et al. (1987).J. Immunol. 139:3521-3526: 
Sun et al. (1987) Proc. Natl. Acad. Sci. USA 84:214-218: 
Nishimura et al. (1987) Cancer Res.47: 999-1005: Woodet al. 
(1985) Nature 314:446-449; and Shaw et al. (1988).J. Natl. 
Cancer Inst. 80: 1553-1559); Morrison (1985) Science 229: 
1202-1207: Oi et al. (1986) Bio/Techniques 4:214; U.S. Pat. 
No. 5.225,539; Jones et al. (1986) Nature 321:552-525; Ver 
hoeyan et al. (1988) Science 239:1534; and Beidler et al. 
(1988).J. Immunol. 141:4053-4060. 
0185. More particularly, humanized antibodies can be 
produced, for example, using transgenic mice which are inca 
pable of expressing endogenous immunoglobulin heavy and 
light chains genes, but which can express human heavy and 
light chain genes. The transgenic mice are immunized in the 
normal fashion with a selected antigen, e.g., all or a portion of 
a polypeptide corresponding to a marker of the invention. 
Monoclonal antibodies directed against the antigen can be 
obtained using conventional hybridoma technology. The 
human immunoglobulin transgenes harbored by the trans 
genic mice rearrange during B cell differentiation, and Sub 
sequently undergo class Switching and somatic mutation. 
Thus, using Such a technique, it is possible to produce thera 
peutically useful IgG, IgA and IgE antibodies. For an over 
view of this technology for producing human antibodies, see 
Lonberg and Huszar (1995) Int. Rev. Immunol. 13:65-93). For 
a detailed discussion of this technology for producing human 
antibodies and human monoclonal antibodies and protocols 
for producing such antibodies, see, e.g., U.S. Pat. No. 5,625, 
126; U.S. Pat. No. 5,633,425: U.S. Pat. No. 5,569,825: U.S. 
Pat. No. 5,661,016; and U.S. Pat. No. 5,545,806. In addition, 
companies such as Abgenix, Inc. (Freemont, Calif.), can be 
engaged to provide human antibodies directed against a 
selected antigen using technology similar to that described 
above. 

0186 Completely human antibodies which recognize a 
selected epitope can be generated using a technique referred 
to as 'guided selection. In this approach a selected non 
human monoclonal antibody, e.g., a murine antibody, is used 
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to guide the selection of a completely human antibody rec 
ognizing the same epitope. (Jespers et al., 1994, Bio/technol 
ogy 12:899-903). 
0187. The antibodies of the invention can be isolated after 
production (e.g., from the blood or serum of the Subject) or 
synthesis and further purified by well-known techniques, For 
example, IgG antibodies can be purified using protein A chro 
matography. Antibodies specific for a protein of the invention 
can be selected or (e.g., partially purified) or purified by, e.g., 
affinity chromatography. For example, a recombinantly 
expressed and purified (or partially purified) protein of the 
invention is produced as described herein, and covalently or 
non-covalently coupled to a solid Support such as, for 
example, a chromatography column. The column can then be 
used to affinity purify antibodies specific for the proteins of 
the invention from a sample containing antibodies directed 
against a large number of different epitopes, thereby gener 
ating a Substantially purified antibody composition, i.e., one 
that is substantially free of contaminating antibodies. By a 
Substantially purified antibody composition is meant, in this 
context, that the antibody sample contains at most only 30% 
(by dry weight) of contaminating antibodies directed against 
epitopes other than those of the desired protein of the inven 
tion, and preferably at most 20%, yet more preferably at most 
10%, and most preferably at most 5% (by thy weight) of the 
sample is contaminating antibodies. A purified antibody com 
position means that at least 99% of the antibodies in the 
composition are directed against the desired protein of the 
invention. 

0188 In a preferred embodiment, the substantially puri 
fied antibodies of the invention may specifically bind to a 
signal peptide, a secreted sequence, an extracellular domain, 
a transmembrane or a cytoplasmic domain or cytoplasmic 
membrane of a protein of the invention. In a particularly 
preferred embodiment, the substantially purified antibodies 
of the invention specifically bind to a secreted sequence oran 
extracellular domain of the amino acid sequences of a protein 
of the invention. In a more preferred embodiment, the sub 
stantially purified antibodies of the invention specifically 
bind to a secreted sequence or an extracellular domain of the 
amino acid sequences of a marker protein. 
0189 An antibody directed against a protein of the inven 
tion can be used to isolate the protein by standard techniques, 
Such as affinity chromatography or immunoprecipitation. 
Moreover, such an antibody can be used to detect the marker 
protein or fragment thereof (e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the level and pattern of 
expression of the marker. The antibodies can also be used 
diagnostically to monitor protein levels in tissues or body 
fluids (e.g. in a breast- or ovary-associated body fluid) as part 
of a clinical testing procedure, to, for example, determine the 
efficacy of a given treatment regimen. Detection can be facili 
tated by the use of an antibody derivative, which comprises an 
antibody of the invention coupled to a detectable substance. 
Examples of detectable Substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materi 
als, bioluminescent materials, and radioactive materials. 
Examples of Suitable enzymes include horseradish peroxi 
dase, alkaline phosphatase, B-galactosidase, or acetylcho 
linesterase; examples of suitable prosthetic group complexes 
include streptavidin/biotin and avidin/biotin; examples of 
suitable fluorescent materials include umbelliferone, fluores 
cein, fluorescein isothiocyanate, rhodamine, dichlorotriazi 
nylamine fluorescein, dansyl chloride or phycoerythrin; an 
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example of a luminescent material includes luminol; 
examples of bioluminescent materials include luciferase, 
luciferin, and aequorin, and examples of suitable radioactive 
material include l’I, I, S or H. 
0.190 Antibodies of the invention may also be used as 
therapeutic agents in treating cancers. In a preferred embodi 
ment, completely human antibodies of the invention are used 
for therapeutic treatment of human cancer patients, particu 
larly those having breast or ovarian cancer. In another pre 
ferred embodiment, antibodies that bind specifically to a 
marker protein or fragment thereof are used for therapeutic 
treatment. Further, Such therapeutic antibody may be an anti 
body derivative or immunotoxin comprising an antibody con 
jugated to a therapeutic moiety Such as a cytotoxin, a thera 
peutic agent or a radioactive metal ion. A cytotoxin or 
cytotoxic agent includes any agent that is detrimental to cells. 
Examples include taxol, cytochalasin B, gramicidin D, 
ethidium bromide, emetine, mitomycin, etoposide, tenopo 
side, Vincristine, vinblastine, colchicin, doxorubicin, dauno 
rubicin, dihydroxy anthracin dione, mitoxantrone, mithramy 
cin, actinomycin D, I-dehydrotestosterone, glucocorticoids, 
procaine, tetracaine, lidocaine, propranolol, and puromycin 
and analogs or homologs thereof. Therapeutic agents include, 
but are not limited to, antimetabolites methotrexate, 6-mer 
captopurine, 6-thioguanine, cytarabine, 5-fluorouracil decar 
bazine), alkylating agents (e.g., mechlorethamine, thioepa 
chlorambucil, melphalan, carmustine (BSNU) and lomustine 
(CCNU), cyclothosphamide, busulfan, dibromomaimitol, 
streptozotocin, mitomycin C, and cis-dichlorodiamine plati 
num (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., 
dactinomycin (formerly actinomycin), bleomycin, mithra 
mycin, and anthramycin (AMC)), and anti-mitotic agents 
(e.g., Vincristine and vinblastine). 
0191 The conjugated antibodies of the invention can be 
used for modifying a given biological response, for the drug 
moiety is not to be construed as limited to classical chemical 
therapeutic agents. For example, the drug moiety may be a 
protein or polypeptide possessing a desired biological activ 
ity. Such proteins may include, for example, a toxin Such as 
ribosome-inhibiting protein (see Better et al., U.S. Pat. No. 
6,146,631, the disclosure of which is incorporated herein in 
its entirety), abrin, ricin A, pseudomonas exotoxin, or diph 
theria toxin; a protein Such as tumor necrosis factor, alpha.- 
interferon, beta.-interferon, nerve growth factor, platelet 
derived growth factor, tissue plasminogen activator; or, bio 
logical response modifiers such as, for example, lymphok 
ines, interleukin-1 (IL-1), interleukin-2 (IL-2), interleu 
kin-6 (IL-6”), granulocyte macrophase colony stimulating 
factor (“GM-CSF), granulocyte colony stimulating factor 
(“G-CSF), or other growth factors. 
0.192 Techniques for conjugating Such therapeutic moiety 
to antibodies are well known, see, e.g., Arnon et al., “Mono 
clonal Antibodies For Immunotargeting Of Drugs. In Cancer 
Therapy”, in Monoclonal Antibodies And Cancer Therapy, 
Reisfeid et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); 
Bellstrom et al., “Antibodies For Drug Delivery', in Con 
trolled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 
623-53 (Marcel Dekker, Inc. 1987); Thorpe, “Antibody Car 
riers Of Cytotoxic Agents. In Cancer Therapy: A Review', in 
Monoclonal Antibodies 84: Biological And Clinical Appli 
cations, Pinchera et al. (eds.), pp. 475-506 (1985): 'Analysis, 
Results, And Future Prospective Of The Therapeutic Use Of 
Radiolabeled Antibody In Cancer Therapy”, in Monoclonal 
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Antibodies For Cancer Detection And Therapy, Baldwin et al. 
(eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., 
“The Preparation And Cytotoxic Properties Of Antibody 
Toxin Conjugates. Immunol. Rev., 62:119-58 (1982). 
0193 Accordingly, in one aspect, the invention provides 
Substantially purified antibodies, antibody fragments and 
derivatives, all of which specifically bind to a protein of the 
invention and preferably, a marker protein. In various 
embodiments, the substantially purified antibodies of the 
invention, or fragments or derivatives thereof, can be human, 
non-human, chimeric and/or humanized antibodies. In 
another aspect, the invention provides non-human antibodies, 
antibody fragments and derivatives, all of which specifically 
bind to a protein of the invention and preferably, a marker 
protein. Such non-human antibodies can be goat, mouse, 
sheep, horse, chicken, rabbit, or rat antibodies. Alternatively, 
the non-human antibodies of the invention can be chimeric 
and/or humanized antibodies. In addition, the non-human 
antibodies of the invention can be polyclonal antibodies or 
monoclonal antibodies. In still a further aspect, the invention 
provides monoclonal antibodies, antibody fragments and 
derivatives, all of which specifically bind to a protein of the 
invention and preferably, a marker protein. The monoclonal 
antibodies can be human, humanized, chimeric and/or non 
human antibodies. 
0194 The invention also provides a kit containing an anti 
body of the invention conjugated to a detectable Substance, 
and instructions for use. Still another aspect of the invention 
is a pharmaceutical composition comprising an antibody of 
the invention. In one embodiment, the pharmaceutical com 
position comprises an antibody of the invention, a therapeutic 
moiety, and a pharmaceutically acceptable carrier. 

III. Recombinant Expression Vectors and Host Cells 
0.195 Another aspect of the invention pertains to vectors, 
preferably expression vectors, containing a nucleic acid 
encoding a marker protein (or a portion of Such a protein). As 
used herein, the term “vector” refers to a nucleic acid mol 
ecule capable of transporting another nucleic acid to which it 
has been linked. One type of vector is a “plasmid, which 
refers to a circular double stranded DNA loop into which 
additional DNA segments can be ligated. Another type of 
vector is a viral vector, wherein additional DNA segments can 
be ligated into the viral genome. Certain vectors are capable 
of autonomous replication in a host cell into which they are 
introduced (e.g., bacterial vectors having a bacterial origin of 
replication and episomal mammalian vectors). Other vectors 
(e.g., non-episomal mammalian vectors) are integrated into 
the genome of a host cell upon introduction into the host cell, 
and thereby are replicated along with the host genome. More 
over, certain vectors, namely expression vectors, are capable 
of directing the expression of genes to which they are oper 
ably linked. In general, expression vectors of utility in recom 
binant DNA techniques are often in the form of plasmids 
(vectors). However, the invention is intended to include such 
other forms of expression vectors, such as viral vectors (e.g., 
replication defective retroviruses, adenoviruses and adeno 
associated viruses), which serve equivalent functions. 
0196. The recombinant expression vectors of the inven 
tion comprise a nucleic acid of the invention in a form Suitable 
for expression of the nucleic acid in a host cell. This means 
that the recombinant expression vectors include one or more 
regulatory sequences, selected on the basis of the host cells to 
be used for expression, which is operably linked to the nucleic 
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acid sequence to be expressed. Within a recombinant expres 
sion vector, “operably linked' is intended to mean that the 
nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner which allows for expression of the 
nucleotide sequence (e.g., in an in vitro transcription/transla 
tion system or in a host cell when the vector is introduced into 
the host cell). The term “regulatory sequence' is intended to 
include promoters, enhancers and other expression control 
elements (e.g., polyadenylation signals). Such regulatory 
sequences are described, for example, in Goeddel, Method in 
Enzymology. Gene Expression Technology Vol. 185, Aca 
demic Press, San Diego, Calif. (1991). Regulatory sequences 
include those which direct constitutive expression of a nucle 
otide sequence in many types of host cell and those which 
direct expression of the nucleotide sequence only in certain 
host cells (e.g., tissue-specific regulatory sequences). It will 
be appreciated by those skilled in the art that the design of the 
expression vector can depend on Such factors as the choice of 
the host cell to be transformed, the level of expression of 
protein desired, and the like. The expression vectors of the 
invention can be introduced into host cells to thereby produce 
proteins or peptides, including fusion proteins or peptides, 
encoded by nucleic acids as described herein. 
0197) The recombinant expression vectors of the inven 
tion can be designed for expression of a marker protein or a 
segment thereof in prokaryotic (e.g., E. coli) or eukaryotic 
cells (e.g., insect cells using baculovirus expression vec 
tors, yeast cells or mammalian cells). Suitable host cells are 
discussed further in Goeddel, supra. Alternatively, the recom 
binant expression vector can be transcribed and translated in 
vitro, for example using T7 promoter regulatory sequences 
and T7 polymerase. 
0198 Expression of proteins in prokaryotes is most often 
carried out in E. coli with vectors containing constitutive or 
inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino 
acids to a protein encoded therein, usually to the amino ter 
minus of the recombinant protein. Such fusion vectors typi 
cally serve three purposes: 1) to increase expression of 
recombinant protein; 2) to increase the solubility of the 
recombinant protein; and 3) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purifica 
tion. Often, in fusion expression vectors, a proteolytic cleav 
age site is introduced at the junction of the fusion moiety and 
the recombinant protein to enable separation of the recombi 
nant protein from the fusion moiety Subsequent to purifica 
tion of the fusion protein. Such enzymes, and their cognate 
recognition sequences, include Factor Xa, thrombin and 
enterokinase. Typical fusion expression vectors include 
pGEX (Pharmacia Biotech Inc.; Smith and Johnson, 1988, 
Gene 67:3140), pMAL (New England Biolabs, Beverly, 
Mass.) and pRIT5 (Pharmacia, Piscataway, N.J.) which fuse 
glutathione S-transferase (GST), maltose B binding protein, 
or protein A, respectively, to the target recombinant protein. 
0199 Examples of suitable inducible non-fusion E. coli 
expression vectors include pTrc (Amann et al., 1988, Gene 
69:301-315) and pET 11d (Studier et al., p. 60-89, In Gene 
Expression Technology: Methods in Enzymology Vol. 185, 
Academic Press, San Diego, Calif., 1991). Target gene 
expression from the pTrc vector relies on host RNA poly 
merase transcription from a hybrid trp-lac fusion promoter. 
Target gene expression from the pET 11d vector relies on 
transcription from a T7 gn10-lac fusion promoter mediated 
by a co-expressed viral RNA polymerase (T7 gnl). This viral 
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polymerase is supplied by host strains BL21 (DE3) or 
HMS174(DE3) from a resident prophage harboring a T7 gn1 
gene under the transcriptional control of the lacUV 5 pro 
moter. 

0200. One strategy to maximize recombinant protein 
expression in E. coli is to express the protein in a host bacteria 
with an impaired capacity to proteolytically cleave the recom 
binant protein (Gottesman, p. 119-128. In Gene Expression 
Technology: Methods in Enzymology Vol. 185, Academic 
Press, San Diego, Calif., 1990. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an 
expression vector so that the individual codons for each 
amino acid are those preferentially utilized in E. coli (Wada et 
al., 1992, Nucleic Acids Res. 20:2111-2118). Such alteration 
of nucleic acid sequences of the invention can be carried out 
by standard DNA synthesis techniques. 
0201 In another embodiment, the expression vector is a 
yeast expression vector. Examples of vectors for expression 
in yeast S. cerevisiae include pYepSec1 (Baldarietal. 1987, 
EMBO 6:229-234), pMFa (Kurjan and Herskowitz, 1982, 
Cell 30:933-943), p.JRY88 (Schultz et al., 1987, Gene 
54:113-123), pYES2 (Invitrogen Corporation, San Diego, 
Calif.), and pPicz (Invitrogen Corp., San Diego, Calif.). 
0202 Alternatively, the expression vector is a baculovirus 
expression vector. Baculovirus vectors available for expres 
sion of proteins in cultured insect cells (e.g., Sf 9 cells) 
include the p Ac series (Smith et al., 1983, Mol. Cell Biol. 
3:2156-2165) and the pVL series (Lucklow and Summers, 
1989, Virology 170:31-39). 
0203. In yet another embodiment, a nucleic acid of the 
invention is expressed in mammalian cells using a mamma 
lian expression vector. Examples of mammalian expression 
vectors include pCDM8 (Seed, 1987, Nature 329:840) and 
pMT2PC (Kaufman et al., 1987, EMBO.J. 6:187-195). When 
used in mammalian cells, the expression vector's control 
functions are often provided by viral regulatory elements. For 
example, commonly used promoters are derived from 
polyoma, Adenovirus 2, cytomegalovirus and Simian Virus 
40. For other suitable expression systems for both prokaryotic 
and eukaryotic cells see chapters 16 and 17 of Sambrook et 
al., Supra. 
0204. In another embodiment, the recombinant mamma 
lian expression vector is capable of directing expression of 
the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the 
nucleic acid). Tissue-specific regulatory elements are known 
in the art. Non-limiting examples of Suitable tissue-specific 
promoters include the albumin promoter (liver-specific: Pink 
ert et al., 1987, Genes Dev. 1:268-277), lymphoid-specific 
promoters (Calame and Eaton, 1988, Adv. Immunol. 43:235 
275), in particular promoters of T cell receptors (Winoto and 
Baltimore, 1989, EMBO.J. 8:729-733) and immunoglobulins 
(Banerji et al., 1983, Cell 33:729-740; Queen and Baltimore, 
1983, Cell 33:741-748), neuron-specific promoters (e.g., the 
neurofilament promoter; Byrne and Ruddle, 1989, Proc. Natl. 
Acad. Sci. USA 86:5473-5477), pancreas-specific promoters 
(Edlund et al., 1985, Science 230:912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter, U.S. Pat. 
No. 4,873.316 and European Application Publication No. 
264,166). Developmentally-regulated promoters are also 
encompassed, for example the murine hoX promoters (Kessel 
and Grass, 1990, Science 249:374-379) and the C-fetoprotein 
promoter (Camper and Tilghman, 1989, Genes Dcv. 3:537 
546). 
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0205 The invention further provides a recombinant 
expression vector comprising a DNA molecule of the inven 
tion cloned into the expression vector in an antisense orien 
tation. That is, the DNA molecule is operably linked to a 
regulatory sequence in a manner which allows for expression 
(by transcription of the DNA molecule) of an RNA molecule 
which is antisense to the mRNA encoding a polypeptide of 
the invention. Regulatory sequences operably linked to a 
nucleic acid cloned in the antisense orientation can be chosen 
which direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promot 
ers and/or enhancers, or regulatory sequences can be chosen 
which direct constitutive, tissue-specific or cell type specific 
expression of antisense RNA. The antisense expression vec 
tor can be in the form of a recombinant plasmid, phagemid, or 
attenuated virus in which antisense nucleic acids are pro 
duced under the control of a high efficiency regulatory region, 
the activity of which can be determined by the cell type into 
which the vector is introduced. For a discussion of the regu 
lation of gene expression using antisense genes see Weintraub 
et al., 1986. Trends in Genetics, Vol. 1 (1). 
0206. Another aspect of the invention pertains to host cells 
into which a recombinant expression vector of the invention 
has been introduced. The terms "host cell' and “recombinant 
host cell are used interchangeably herein. It is understood 
that such terms refer not only to the particular subject cell but 
to the progeny or potential progeny of Such a cell. Because 
certain modifications may occur in Succeeding generations 
due to either mutation or environmental influences, such 
progeny may not, in fact, be identical to the parent cell, but are 
still included within the scope of the term as used herein. 
0207. A host cell can be any prokaryotic (e.g., E. coli) or 
eukaryotic cell (e.g., insect cells, yeast or mammalian cells). 
0208 Vector DNA can be introduced into prokaryotic or 
eukaryotic cells via conventional transformation or transfec 
tion techniques. As used herein, the terms “transformation' 
and “transfection' are intended to refer to a variety of art 
recognized techniques for introducing foreign nucleic acid 
into a host cell, including calcium phosphate or calcium chlo 
ride co-precipitation, DEAE-dextran-mediated transfection, 
lipofection, or electroporation. Suitable methods for trans 
forming or transfecting host cells can be found in Sambrook, 
et al. (Supra), and other laboratory manuals. 
0209 For stable transfection of mammalian cells, it is 
known that, depending upon the expression vector and trans 
fection technique used, only a small fraction of cells may 
integrate the foreign DNA into their genome. In order to 
identify and select these integrants, a gene that encodes a 
selectable marker (e.g., for resistance to antibiotics) is gen 
erally introduced into the host cells along with the gene of 
interest. Preferred selectable markers include those which 
confer resistance to drugs, such as G418, hygromycin and 
methotrexate. Cells stably transfected with the introduced 
nucleic acid can be identified by drug selection (e.g., cells that 
have incorporated the selectable marker will survive, while 
the other cells die). 
0210. A host cell of the invention, such as a prokaryotic or 
eukaryotic host cell in culture, can be used to produce a 
marker protein or a segment thereof. Accordingly, the inven 
tion further provides methods for producing a marker protein 
or a segment thereof using the host cells of the invention. In 
one embodiment, the method comprises culturing the host 
cell of the invention (into which a recombinant expression 
vector encoding a marker protein or a segment thereof has 
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been introduced) in a suitable medium such that the is pro 
duced. In another embodiment, the method further comprises 
isolating the a marker protein or a segment thereof from the 
medium or the host cell. 

0211. The host cells of the invention can also he used to 
produce nonhuman transgenic animals. For example, in one 
embodiment, a host cell of the invention is a fertilized oocyte 
or an embryonic stem cell into which a sequences encoding a 
marker protein or a segment thereof have been introduced. 
Such host cells can then be used to create non-human trans 
genic animals in which exogenous sequences encoding a 
marker protein of the invention have been introduced into 
their genome or homologous recombinant animals in which 
endogenous gene(s) encoding a marker protein have been 
altered. Such animals are useful for studying the function 
and/or activity of the marker protein and for identifying and/ 
or evaluating modulators of marker protein. As used herein, a 
“transgenic animal' is a non-human animal, preferably a 
mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a 
transgene. Other examples of transgenic animals include non 
human primates, sheep, dogs, cows, goats, chickens, amphib 
ians, etc. A transgene is exogenous DNA which is integrated 
into the genome of a cell from which a transgenic animal 
develops and which remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene 
product in one or more cell types or tissues of the transgenic 
animal. As used herein, an “homologous recombinant ani 
mal' is a non-human animal, preferably a mammal, more 
preferably a mouse, in which an endogenous gene has been 
altered by homologous recombination between the endog 
enous gene and an exogenous DNA molecule introduced into 
a cell of the animal, e.g., an embryonic cell of the animal, 
prior to development of the animal. 
0212. A transgenic animal of the invention can be created 
by introducing a nucleic acid encoding a marker protein into 
the male pronuclei of a fertilized oocyte, e.g., by microinjec 
tion, retroviral infection, and allowing the oocyte to develop 
in a pseudopregnant female foster animal. Intronic sequences 
and polyadenylation signals can also be included in the trans 
gene to increase the efficiency of expression of the transgene. 
A tissue-specific regulatory sequence(s) can be operably 
linked to the transgene to direct expression of the polypeptide 
of the invention to particular cells. Methods for generating 
transgenic animals via embryo manipulation and microinjec 
tion, particularly animals such as mice, have become conven 
tional in the art and are described, for example, in U.S. Pat. 
Nos. 4,736,866 and 4,870,009, U.S. Pat. No. 4,873,191 and in 
Hogan, Manipulating the Mouse Embryo, Cold Spring Har 
bor Laboratory Press, Cold Spring Harbor, N.Y., 1986. Simi 
lar methods are used for production of other transgenic ani 
mals. A transgenic founder animal can be identified based 
upon the presence of the transgene in its genome and/or 
expression of mRNA encoding the transgene in tissues or 
cells of the animals. A transgenic founder animal can then be 
used to breed additional animals carrying the transgene. 
Moreover, transgenic animals carrying the transgene. can 
further be bred to other transgenic animals carrying other 
transgenes. 
0213 To create an homologous recombinant animal, a 
vector is prepared which contains at least a portion of a gene 
encoding a marker protein into which a deletion, addition or 
Substitution has been introduced to thereby alter, e.g., func 
tionally disrupt, the gene. In a preferred embodiment, the 
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vector is designed such that, upon homologous recombina 
tion, the endogenous gene is functionally disrupted (i.e., no 
longer encodes a functional protein; also referred to as a 
“knockout' vector). Alternatively, the vector can be designed 
Such that, upon homologous recombination, the endogenous 
gene is mutated or otherwise altered but still encodes func 
tional protein (e.g., the upstream regulatory region can be 
altered to thereby alter the expression of the endogenous 
protein). In the homologous recombination vector, the altered 
portion of the gene is flanked at its 5' and 3' ends by additional 
nucleic acid of the gene to allow for homologous recombina 
tion to occur between the exogenous gene carried by the 
vector and an endogenous gene in an embryonic stem cell. 
The additional flanking nucleic acid sequences are of Suffi 
cient length for Successful homologous recombination with 
the endogenous gene. Typically, several kilobases offlanking 
DNA (both at the 5' and 3' ends) are included in the vector 
(see, e.g., Thomas and Capecchi, 1987, Cell 51:503 for a 
description of homologous recombination vectors). The vec 
tor is introduced into an embryonic stem cell line (e.g., by 
electroporation) and cells in which the introduced gene has 
homologously recombined with the endogenous gene are 
selected (see, e.g., Li et al., 1992, Cell 69:915). The selected 
cells are then injected into a blastocyst of an animal (e.g., a 
mouse) to form aggregation chimeras (see, e.g., Bradley, 
Teratocarcinomas and Embryonic Stem Cells: A Practical 
Approach, Robertson, Ed., IRL, Oxford, 1987, pp. 113-152). 
A chimeric embryo can then be implanted into a suitable 
pseudopregnant female foster animal and the embryo brought 
to term. Progeny harboring the homologously recombined 
DNA in their germ cells can be used to breed animals in which 
all cells of the animal contain the homologously recombined 
DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and 
homologous recombinant animals are described further in 
Bradley (1991) Current Opinion in Bio/Technology 2:823 
829 and in PCT Publication NOS. WO 90/11354, WO 
91/01140, WO92/0968, and WO 93/04169. 
0214. In another embodiment, transgenic non-human ani 
mals can be produced which contain selected systems which 
allow for regulated expression of the transgene. One example 
of such a system is the cre/loxP recombinase system of bac 
teriophage P1. For a description of the cre/loxP recombinase 
system, see, e.g., LakSo et al. (1992) Proc. Natl. Acada. Sci. 
USA 89.6232-6236. Another example of a recombinase sys 
tem is the FLP recombinase system of Saccharomyces cer 
evisiae (O'Gorman et al., 1991, Science 251:1351-1355). If a 
cre/loXP recombinase system is used to regulate expression of 
the transgene, animals containing transgenes encoding both 
the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of “double' 
transgenic animals, e.g., by mating two transgenic animals, 
one containing a transgene encoding a selected protein and 
the other containing a transgene encoding a recombinase. 
0215 Clones of the non-human transgenic animals 
described herein can also be produced according to the meth 
ods described in Wilmutet al. (1997) Nature 385:810-813 and 
PCT Publication NOS. WO 97/O7668 and WO 97/O7669. 

IV. Pharmaceutical Compositions 
0216. The nucleic acid molecules, polypeptides, and anti 
bodies (also referred to herein as “active compounds’) of the 
invention can be incorporated into pharmaceutical composi 
tions suitable for administration. Such compositions typically 
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comprise the nucleic acid molecule, protein, or antibody and 
a pharmaceutically acceptable carrier. As used herein the 
language “pharmaceutically acceptable carrier' is intended to 
include any and all solvents, dispersion media, coatings, anti 
bacterial and antifungal agents, isotonic and absorption 
delaying agents, and the like, compatible with pharmaceuti 
cal administration. The use of Such media and agents for 
pharmaceutically active Substances is well known in the art. 
Except insofar as any conventional media or agent is incom 
patible with the active compound, use thereof in the compo 
sitions is contemplated. Supplementary active compounds 
can also be incorporated into the compositions. 
0217. The invention includes methods for preparing phar 
maceutical compositions for modulating the expression or 
activity of a marker nucleic acid or protein. Such methods 
comprise formulating a pharmaceutically acceptable carrier 
with an agent which modulates expression or activity of a 
marker nucleic acid or protein. Such compositions can further 
include additional active agents. Thus, the invention further 
includes methods for preparing a pharmaceutical composi 
tion by formulating a pharmaceutically acceptable carrier 
with an agent which modulates expression or activity of a 
marker nucleic acid or protein and one or more additional 
active compounds. 
0218. The invention also provides methods (also referred 
to herein as 'screening assays”) for identifying modulators, 
i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, peptoids, Small molecules or other drugs) 
which (a) bind to the marker, or (b) have a modulatory (e.g., 
stimulatory or inhibitory) effect on the activity of the marker 
or, more specifically, (c) have a modulatory effect on the 
interactions of the marker with one or more of its natural 
Substrates (e.g., peptide, protein, hormone, co-factor, or 
nucleic acid), or (d) have a modulatory effect on the expres 
sion of the marker. Such assays typically comprise a reaction 
between the marker and one or more assay components. The 
other components may be either the test compound itself, or a 
combination of test compound and a natural binding partner 
of the marker. 
The test compounds of the present invention may be obtained 
from any available source, including systematic libraries of 
natural and/or synthetic compounds. Test compounds may 
also be obtained by any of the numerous approaches in com 
binatorial library methods known in the art, including: bio 
logical libraries; peptoid libraries (libraries of molecules hav 
ing the functionalities of peptides, but with a novel, non 
peptide backbone which are resistant to enzymatic 
degradation but which nevertheless remain bioactive; see, 
e.g., Zuckermann et al., 1994, J Med. Chem. 37:2678-85); 
spatially addressable parallel solid phase or Solution phase 
libraries; synthetic library methods requiring deconvolution; 
the one-bead one-compound library method; and synthetic 
library methods using affinity chromatography selection. The 
biological library and peptoid library approaches are limited 
to peptide libraries, while the other four approaches are appli 
cable to peptide, non-peptide oligomer or Small molecule 
libraries of compounds (Lam, 1997, Anticancer Drug Des. 
12:145). 
0219. Examples of methods for the synthesis of molecular 
libraries can be found in the art, for example in: DeWitt et al. 
(1993) Proc. Natl. Acad. Sci. USA. 90:6909; Erb et al (1994) 
Proc. Natl. Acad. Sci. USA 91:11422, Zuckermann et al. 
(1994). J. Med. Chem. 37:2678; Cho et al. (1993) Science 
261: 1303: Carrell et al. (1994) Angew. Chem. Int. Ed. Engl. 

22 
Apr. 25, 2013 

33:2059; Carell et al. (1994) Angew. Chem. Int. Ed. Engl. 
33:2061; and in Gallop et al. (1994).J. Med. Chem. 37: 1233. 
0220 Libraries of compounds may be presented in solu 
tion (e.g., Houghten, 1992, Biotechniques 13:412-421), or on 
beads (Lam, 1991, Nature 354:82-84), chips (Fodor, 1993, 
Nature 364:555-556), bacteria and/or spores, (Ladner, U.S. 
Pat. No. 5,223.409), plasmids (Cullet al. 1992, Proc Natl 
AcadSci USA 89:1865-1869) or on phage (Scott and Smith, 
1990, Science 249:386-390; Devlin, 1990, Science 249:404 
406; Cwirla et al. 1990, Proc. Natl. Acad. Sci. 87:6378-6382: 
Felici, 1991, J. Mol. Biol. 222:301-310; Ladner, supra.). 
0221. In one embodiment, the invention provides assays 
for screening candidate or test compounds which are Sub 
strates of a protein encoded by or corresponding to a marker 
or biologically active portion thereof. In another embodi 
ment, the invention provides assays for Screening candidate 
or test compounds which bind to a protein encoded by or 
corresponding to a marker or biologically active portion 
thereof. Determining the ability of the test compound to 
directly bind to a protein can be accomplished, for example, 
by coupling the compound with a radioisotope or enzymatic 
label such that binding of the compound to the marker can be 
determined by detecting the labeled marker compound in a 
complex. For example, compounds (e.g., marker Substrates) 
can be labeled with ‘I, S, ''C, or H, either directly or 
indirectly, and the radioisotope detected by direct counting of 
radioemission or by Scintillation counting. Alternatively, 
assay components can be enzymatically labeled with, for 
example, horseradish peroxidase, alkaline phosphatase, or 
luciferase, and the enzymatic label detected by determination 
of conversion of an appropriate Substrate to product. 
0222. In another embodiment, the invention provides 
assays for screening candidate or test compounds which 
modulate the expression of a marker or the activity of a 
protein encoded by or corresponding to a marker, or a bio 
logically active portion thereof. In all likelihood, the protein 
encoded by or corresponding to the marker can, in vivo, 
interact with one or more molecules, such as but not limited 
to, peptides, proteins, hormones, cofactors and nucleic acids. 
For the purposes of this discussion, Such cellular and extra 
cellular molecules are referred to herein as “binding partners' 
or marker “substrate'. 

0223) One necessary embodiment of the invention in order 
to facilitate Such screening is the use of a protein encoded by 
or corresponding to marker to identify the protein's natural in 
Vivo binding partners. There are many ways to accomplish 
this which are known to one skilled in the art. One example is 
the use of the marker protein as “bait protein' in a two-hybrid 
assay or three-hybrid assay (see, e.g. U.S. Pat. No. 5.283.317; 
Zervos et al. 1993, cell 72:223-232; Madura et al. 1993, J. 
Biol. Chem. 268: 12046-12054: Bartel et al., 1993, Biotech 
niques 14:920-924; Iwabuchi et al. 1993. Oncogene 8:1693 
1696; Brent WO94/10300) in order to identify other proteins 
which bind to or interact with the marker (binding partners) 
and, therefore, are possibly involved in the natural function of 
the marker. Such marker binding partners are also likely to be 
involved in the propagation of signals by the marker protein 
or downstream elements of a marker protein-mediated sig 
naling pathway. Alternatively. Such marker protein binding 
partners may also be found to be inhibitors of the marker 
protein. 
0224. The two-hybrid system is based on the modular 
nature of most transcription factors, which consist of sepa 
rable DNA-binding and activation domains. Briefly, the assay 
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utilizes two different DNA constructs. In one construct, the 
gene that encodes a marker protein fused to a gene encoding 
the DNA binding domain of a known transcription factor 
(e.g., GAL-4). In the other construct, a DNA sequence, from 
a library of DNA sequences, that encodes an unidentified 
protein (“prey” or “sample') is fused to a gene that codes for 
the activation domain of the known transcription factor. If the 
“bait' and the “prey’ proteins are able to interact, in vivo, 
forming a marker-dependent complex, the DNA-binding and 
activation domains of the transcription factor are brought into 
close proximity. This proximity allows transcription of a 
reporter gene (e.g., Lac Z) which is operably linked to a tran 
Scriptional regulatory site responsive to the transcription fac 
tor. Expression of the reporter gene can be readily detected 
and cell colonies containing the functional transcription fac 
tor can be isolated and used to obtain the cloned gene which 
encodes the protein which interacts with the marker protein. 
0225. In a further embodiment, assays may be devised 
through the use of the invention for the purpose of identifying 
compounds which modulate (e.g., affect either positively or 
negatively) interactions between a marker protein and its 
Substrates and/or binding partners. Such compounds can 
include, but are not limited to, molecules Such as antibodies, 
peptides, hormones, oligonucleotides, nucleic acids, and ana 
logs thereof. Such compounds may also be obtained from any 
available source, including systematic libraries of natural 
and/or synthetic compounds. The preferred assay compo 
nents for use in this embodiment is a breast or ovarian cancer 
marker protein identified herein, the known binding partner 
and/or substrate of same, and the test compound. Test com 
pounds can be Supplied from any source. 
0226. The basic principle of the assay systems used to 
identify compounds that interfere with the interaction 
between the marker protein and its binding partner involves 
preparing a reaction mixture containing the marker protein 
and its binding partner under conditions and for a time suffi 
cient to allow the two products to interact and bind, thus 
forming a complex. In order to test an agent for inhibitory 
activity, the reaction mixture is prepared in the presence and 
absence of the test compound. The test compound can be 
initially included in the reaction mixture, or can be added at a 
time Subsequent to the addition of the marker protein and its 
binding partner. Control reaction mixtures are incubated 
without the test compound or with a placebo. The formation 
of any complexes between the marker protein and its binding 
partner is then detected. The formation of a complex in the 
control reaction, but less or no such formation in the reaction 
mixture containing the test compound, indicates that the com 
pound interferes with the interaction of the marker protein 
and its binding partner. Conversely, the formation of more 
complex in the presence of compound than in the control 
reaction indicates that the compound may enhance interac 
tion of the marker protein and its binding partner. 
0227. The assay for compounds that interfere with the 
interaction of the marker protein with its binding partner may 
be conducted in a heterogeneous or homogeneous format. 
Heterogeneous assays involve anchoring either the marker 
protein or its binding partner onto a solid phase and detecting 
complexes anchored to the solid phase at the end of the 
reaction. In homogeneous assays, the entire reaction is car 
ried out in a liquid phase. In either approach, the order of 
addition of reactants can be varied to obtain different infor 
mation about the compounds being tested. For example, test 
compounds that interfere with the interaction between the 
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marker proteins and the binding partners (e.g., by competi 
tion) can be identified by conducting the reaction in the pres 
ence of the test Substance, i.e., by adding the test Substance to 
the reaction mixture prior to or simultaneously with the 
marker and its interactive binding partner. Alternatively, test 
compounds that disrupt preformed complexes, e.g., com 
pounds with higher binding constants that displace one of the 
components from the complex, can be tested by adding the 
test compound to the reaction mixture after complexes have 
been formed. The various formats are briefly described below. 
0228. In a heterogeneous assay system, either the marker 
protein or its binding partner is anchored onto a Solid Surface 
or matrix, while the other corresponding non-anchored com 
ponent may be labeled, either directly or indirectly. In prac 
tice, microtitre plates are often utilized for this approach. The 
anchored species can be immobilized by a number of meth 
ods, either non-covalent or covalent, that are typically well 
known to one who practices the art. Non-covalent attachment 
can often be accomplished simply by coating the Solid Surface 
with a solution of the marker protein or its binding partner and 
drying. Alternatively, an immobilized antibody specific for 
the assay component to be anchored can be used for this 
purpose. Such surfaces can often be prepared in advance and 
stored. 

0229. In related embodiments, a fusion protein can be 
provided which adds a domain that allows one or both of the 
assay components to be anchored to a matrix. For example, 
glutathione-S-transferase/marker fusion proteins or glu 
tathione-S-transferase/binding partner can be adsorbed onto 
glutathione Sepharose beads (Sigma Chemical, St. Louis, 
Mo.) or glutathione derivatized microtiter plates, which are 
then combined with the test compound or the test compound 
and either the non-adsorbed marker or its binding partner, and 
the mixture incubated underconditions conducive to complex 
formation (e.g., physiological conditions). Following incuba 
tion, the beads or microtiter plate wells are washed to remove 
any unbound assay components, the immobilized complex 
assessed either directly or indirectly, for example, as 
described above. Alternatively, the complexes can be disso 
ciated from the matrix, and the level of marker binding or 
activity determined using standard techniques. Other tech 
niques for immobilizing proteins on matrices can also be used 
in the screening assays of the invention. For example, either a 
marker protein or a marker protein binding partner can be 
immobilized utilizing conjugation of biotin and streptavidin. 
Biotinylated marker protein or target molecules can be pre 
pared from biotin-NHS (N-hydroxy-succinimide) using tech 
niques known in the art (e.g., biotinylation kit, Pierce Chemi 
cals, Rockford, Ill.), and immobilized in the wells of 
streptavidin-coated 96 well plates (Pierce Chemical). In cer 
tain embodiments, the protein-immobilized surfaces can be 
prepared in advance and stored. 
0230. In order to conduct the assay, the corresponding 
partner of the immobilized assay component is exposed to the 
coated surface with or without the test compound. After the 
reaction is complete, unreacted assay components are 
removed (e.g., by washing) and any complexes formed will 
remain immobilized on the solid surface. The detection of 
complexes anchored on the Solid Surface can be accomplished 
in a number of ways. Where the non-immobilized component 
is pre-labeled, the detection of label immobilized on the sur 
face indicates that complexes were formed. Where the non 
immobilized component is not pre-labeled, an indirect label 
can be used to detect complexes anchored on the Surface; e.g., 
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using a labeled antibody specific for the initially non-immo 
bilized species (the antibody, in turn, can be directly labeled 
or indirectly labeled with, e.g., a labeled anti-Ig antibody). 
Depending upon the order of addition of reaction compo 
nents, test compounds which modulate (inhibit or enhance) 
complex formation or which disrupt preformed complexes 
can be detected. 

0231. In an alternate embodiment of the invention, a 
homogeneous assay may be used. This is typically a reaction, 
analogous to those mentioned above, which is conducted in a 
liquid phase in the presence or absence of the test compound. 
The formed complexes are then separated from unreacted 
components, and the amount of complex formed is deter 
mined. As mentioned for heterogeneous assay systems, the 
order of addition of reactants to the liquid phase can yield 
information about which test compounds modulate (inhibitor 
enhance) complex formation and which disrupt preformed 
complexes. 
0232. In such a homogeneous assay, the reaction products 
may be separated from unreacted assay components by any of 
a number of standard techniques, including but not limited to: 
differential centrifugation, chromatography, electrophoresis 
and immunoprecipitation. In differential centrifugation, com 
plexes of molecules may be separated from uncomplexed 
molecules through a series of centrifugal steps, due to the 
different sedimentation equilibria of complexes based on 
their different sizes and densities (see, for example, Rivas, G., 
and Minton, A. P., Trends Biochem Sci 1993 August; 18(8): 
284-7). Standard chromatographic techniques may also be 
utilized to separate complexed molecules from uncomplexed 
ones. For example, gel filtration chromatography separates 
molecules based on size, and through the utilization of an 
appropriate gel filtration resin in a column format, for 
example, the relatively larger complex may be separated from 
the relatively smaller uncomplexed components. Similarly, 
the relatively different charge properties of the complex as 
compared to the uncomplexed molecules may be exploited to 
differentially separate the complex from the remaining indi 
vidual reactants, for example through the use of ion-exchange 
chromatography resins. Such resins and chromatographic 
techniques are well known to one skilled in the art (see, e.g., 
Heegaard, 1998, J. Mol. Recognit. 11:141-148; Hage and 
Tweed, 1997, J. Chromatogr: B. Biomed. Sci. Appl., 699:499 
525). Gel electrophoresis may also be employed to separate 
complexed molecules from unbound species (see, e.g., 
Ausubel et al (eds.) In: Current Protocols in Molecular Biol 
ogy, J. Wiley & Sons, New York. 1999). In this technique, 
protein or nucleic acid complexes are separated based on size 
or charge, for example. In order to maintain the binding 
interaction during the electrophoretic process, nondenaturing 
gels in the absence of reducing agent are typically preferred, 
but conditions appropriate to the particular interactants will 
be well known to one skilled in the art. Immunoprecipitation 
is another common technique utilized for the isolation of a 
protein-protein complex from Solution (see, e.g., Ausubel et 
al (eds.), In: Current Protocols in Molecular Biology, J. Wiley 
& Sons, New York. 1999). In this technique, all proteins 
binding to an antibody specific to one of the binding mol 
ecules are precipitated from solution by conjugating the anti 
body to a polymer bead that may be readily collected by 
centrifugation. The bound assay components are released 
from the beads (through a specific proteolysis event or other 
technique well known in the art which will not disturb the 
protein-protein interaction in the complex), and a second 
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immunoprecipitation step is performed, this time utilizing 
antibodies specific for the correspondingly different interact 
ing assay component. In this manner, only formed complexes 
should remain attached to the beads. Variations in complex 
formation in both the presence and the absence of a test 
compound can be compared, thus offering information about 
the ability of the compound to modulate interactions between 
the marker protein and its binding partner. 
0233. Also within the scope of the present invention are 
methods for direct detection of interactions between the 
marker protein and its natural binding partner and/or a test 
compound in a homogeneous or heterogeneous assay system 
without further sample manipulation. For example, the tech 
nique of fluorescence energy transfer may be utilized (see, 
e.g., Lakowicz et al. U.S. Pat. No. 5,631,169; Stavrianopo 
ulos et al., U.S. Pat. No. 4,868,103). Generally, this technique 
involves the addition of a fluorophore label on a first donor 
molecule (e.g., marker or test compound) Such that its emitted 
fluorescent energy will be absorbed by a fluorescent label on 
a second, acceptor molecule (e.g., marker or test com 
pound), which in turn is able to fluoresce due to the absorbed 
energy. Alternately, the donor protein molecule may simply 
utilize the natural fluorescent energy of tryptophan residues. 
Labels are chosen that emit different wavelengths of light, 
such that the acceptor molecule label may be differentiated 
from that of the donor. Since the efficiency of energy trans 
fer between the labels is related to the distance separating the 
molecules, spatial relationships between the molecules can 
be assessed. In a situation in which binding occurs between 
the molecules, the fluorescent emission of the acceptor mol 
ecule label in the assay should be maximal. An FET binding 
event can be conveniently measured through standard fluo 
rometric detection means well known in the art (e.g., using a 
fluorimeter). A test substance which either enhances or hin 
ders participation of one of the species in the preformed 
complex will result in the generation of a signal variant to that 
of background. In this way, test Substances that modulate 
interactions between a marker and its binding partner can be 
identified in controlled assays. 
0234. In another embodiment, modulators of marker 
expression are identified in a method wherein a cell is con 
tacted with a candidate compound and the expression of 
marker mRNA or protein in the cell, is determined. The level 
of expression of marker mRNA or protein in the presence of 
the candidate compound is compared to the level of expres 
sion of marker mRNA or protein in the absence of the candi 
date compound. The candidate compound can then be iden 
tified as a modulator of marker expression based on this 
comparison. For example, when expression of marker mRNA 
or protein is greater (statistically significantly greater) in the 
presence of the candidate compound than in its absence, the 
candidate compound is identified as a stimulator of marker 
mRNA or protein expression. Conversely, when expression 
of marker mRNA or protein is less (statistically significantly 
less) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as an inhibitor 
of marker mRNA or protein expression. The level of marker 
mRNA or protein expression in the cells can be determined by 
methods described herein for detecting marker mRNA or 
protein. 
0235. In another aspect, the invention pertains to a com 
bination of two or more of the assays described herein. For 
example, a modulating agent can be identified using a cell 
based or a cell free assay, and the ability of the agent to 
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modulate the activity of a marker protein can be further con 
firmed in Vivo, e.g., in a whole animal model for cellular 
transformation and/or tumorigenesis. 
0236. This invention further pertains to novel agents iden 

tified by the above-described screening assays. Accordingly, 
it is within the scope of this invention to further use an agent 
identified as described herein in an appropriate animal model. 
For example, an agent identified as described herein (e.g., an 
marker modulating agent, an antisense marker nucleic acid 
molecule, an marker-specific antibody, oran marker-binding 
partner) can be used in an animal model to determine the 
efficacy, toxicity, or side effects of treatment with such an 
agent. Alternatively, an agent identified as described herein 
can be used in an animal model to determine the mechanism 
of action of Such an agent. Furthermore, this invention per 
tains to uses of novel agents identified by the above-described 
screening assays for treatments as described herein. 
0237. It is understood that appropriate doses of small mol 
ecule agents and protein or polypeptide agents depends upon 
a number of factors within the knowledge of the ordinarily 
skilled physician, Veterinarian, or researcher. The dose(s) of 
these agents will vary, for example, depending upon the iden 
tity, size, and condition of the Subject or sample being treated, 
further depending upon the route by which the composition is 
to be administered, if applicable, and the effect which the 
practitioner desires the agent to have upon the nucleic acid or 
polypeptide of the invention. Exemplary doses of a small 
molecule include milligram or microgram amounts per kilo 
gram of subject or sample weight (e.g. about 1 microgram per 
kilogram to about 500 milligrams per kilogram, about 100 
micrograms per kilogram to about 5 milligrams per kilogram, 
or about 1 microgram per kilogram to about 50 micrograms 
per kilogram). Exemplary doses of a protein or polypeptide 
include gram, milligram or microgram amounts per kilogram 
of Subject or sample weight (e.g., about 1 microgram per 
kilogram to about 5 grams per kilogram, about 100 micro 
grams per kilogram to about 500 milligrams per kilogram, or 
about I milligram per kilogram to about 50 milligrams per 
kilogram). It is furthermore understood that appropriate 
doses of one of these agents depend upon the potency of the 
agent with respect to the expression or activity to be modu 
lated. Such appropriate doses can he determined using the 
assays described herein. When one or more of these agents is 
to be administered to an animal (e.g. a human) in order to 
modulate expression or activity of a polypeptide or nucleic 
acid of the invention, a physician, Veterinarian, or researcher 
can, for example, prescribe a relatively low dose at first, 
Subsequently increasing the dose until an appropriate 
response is obtained. In addition, it is understood that the 
specific dose level for any particular animal subject will 
depend upon a variety of factors including the activity of the 
specific agent employed, the age, body weight, general 
health, gender, and diet of the Subject, the time of adminis 
tration, the route of administration, the rate of excretion, any 
drug combination, and the degree of expression or activity to 
be modulated. 

0238 A pharmaceutical composition of the invention is 
formulated to be compatible with its intended route of admin 
istration. Examples of routes of administration include 
parenteral, e.g., intravenous, intradermal, Subcutaneous, oral 
(e.g., inhalation), transdermal (topical), transmucosal, and 
rectal administration. Solutions or Suspensions used for 
parenteral, intradermal, or Subcutaneous application can 
include the following components: a sterile diluent Such as 
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water for injection, Saline Solution, fixed oils, polyethylene 
glycols, glycerine, propylene glycol or other synthetic Sol 
vents; antibacterial agents such as benzyl alcohol or methyl 
parabens; antioxidants such as ascorbic acid or sodium 
bisulfite; chelating agents such as ethylenediamine-tetraace 
tic acid; buffers such as acetates, citrates or phosphates and 
agents for the adjustment of tonicity Such as Sodium chloride 
or dextrose. pH can be adjusted with acids or bases, such as 
hydrochloric acid or sodium hydroxide. The parenteral prepa 
ration can be enclosed in ampules, disposable syringes or 
multiple dose vials made of glass or plastic. 
0239 Pharmaceutical compositions suitable for injectable 
use include sterile aqueous solutions (where water soluble) or 
dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersions. For 
intravenous administration, Suitable carriers include physi 
ological saline, bacteriostatic water, Cremophor EL (BASF: 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all 
cases, the composition must be sterile and should be fluid to 
the extent that easy syringability exists. It must be stable 
under the conditions of manufacture and storage and must be 
preserved against the contaminating action of microorgan 
isms such as bacteria and fungi. The carrier can be a solvent 
or dispersion medium containing, for example, water, etha 
nol, polyol (for example, glycerol, propylene glycol, and 
liquid polyethylene glycol, and the like), and Suitable mix 
tures thereof. The proper fluidity can be maintained, for 
example, by the use of a coating Such as lecithin, by the 
maintenance of the required particle size in the case of dis 
persion and by the use of surfactants. Prevention of the action 
of microorganisms can be achieved by various antibacterial 
and antifungal agents, for example, parabens, chlorobutanol, 
phenol, ascorbic acid, thimerosal, and the like. In many cases, 
it will be preferable to include isotonic agents, for example, 
Sugars, polyalcohols such as mannitol, Sorbitol, or Sodium 
chloride in the composition. Prolonged absorption of the 
injectable compositions can be brought about by including in 
the composition an agent which delays absorption, for 
example, aluminum monostearate and gelatin. 
0240 Sterile injectable solutions can be prepared by 
incorporating the active compound (e.g., a polypeptide or 
antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, 
as required, followed by filtered sterilization. Generally, dis 
persions are prepared by incorporating the active compound 
into a sterile vehicle which contains a basic dispersion 
medium, and then incorporating the required other ingredi 
ents from those enumerated above. In the case of sterile 
powders for the preparation of sterile injectable solutions, the 
preferred methods of preparation are vacuum drying and 
freeze-drying which yields a powder of the active ingredient 
plus any additional desired ingredient from a previously ster 
ile-filtered solution thereof. 
0241 Oral compositions generally include an inert diluent 
or an edible carrier. They can be enclosed in gelatin capsules 
or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated 
with excipients and used in the form of tablets, troches, or 
capsules. Oral compositions can also be prepared using a fluid 
carrier for use as a mouthwash, wherein the compound in the 
fluid carrier is applied orally and swished and expectorated or 
swallowed. 
0242 Pharmaceutically compatible binding agents, and/ 
or adjuvant materials can be included as part of the compo 
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sition. The tablets, pills, capsules, troches, and the like can 
contain any of the following ingredients, or compounds of a 
similar nature: a binder Such as microcrystalline cellulose, 
gum tragacanth or gelatin; an excipient such as starch or 
lactose, a disintegrating agent such as alginic acid, Primogel, 
or corn starch; a lubricant such as magnesium Stearate or 
Sterotes; a glidant such as colloidal silicon dioxide; a Sweet 
ening agent Such as Sucrose or saccharin; or a flavoring agent 
Such as peppermint, methyl salicylate, or orange flavoring. 
0243 For administration by inhalation, the compounds 
are delivered in the form of an aerosol spray from a pressur 
ized container or dispenser which contains a suitable propel 
lant, e.g., a gas Such as carbon dioxide, or a nebulizer. 
0244 Systemic administration can also be by transmu 
cosal or transdermal means. For transmucosal or transdermal 
administration, penetrants appropriate to the bather to be 
permeated are used in the formulation. Such penetrants are 
generally known in the art, and include, for example, for 
transmucosal administration, detergents, bile salts, and 
fusidic acid derivatives. Transmucosal administration can be 
accomplished through the use of nasal sprays or Supposito 
ries. For transdermal administration, the active compounds 
are formulated into ointments, salves, gels, or creams as gen 
erally known in the art. 
0245. The compounds can also be prepared in the form of 
Suppositories (e.g., with conventional Suppository bases Such 
as cocoa butter and other glycerides) or retention enemas for 
rectal delivery. 
0246. In one embodiment, the active compounds are pre 
pared with carriers that will protect the compound against 
rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated 
delivery systems. Biodegradable, biocompatible polymers 
can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic 
acid. Methods for preparation of such formulations will be 
apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova 
Pharmaceuticals, Inc. Liposomal Suspensions (including 
liposomes having monoclonal antibodies incorporated 
therein or thereon) can also be used as pharmaceutically 
acceptable carriers. These can be prepared according to meth 
ods known to those skilled in the art, for example, as 
described in U.S. Pat. No. 4,522,811. 
0247. It is especially advantageous to formulate oral or 
parenteral compositions in dosage unit form for ease of 
administration and uniformity of dosage. Dosage unit form as 
used herein refers to physically discrete units Suited as unitary 
dosages for the Subject to he treated; each unit containing a 
predetermined quantity of active compound calculated to pro 
duce the desired therapeutic effect in association with the 
required pharmaceutical carrier. The specification for the dos 
age unit forms of the invention are dictated by and directly 
dependent on the unique characteristics of the active com 
pound and the particular therapeutic effect to be achieved, and 
the limitations inherent in the art of compounding Such an 
active compound for the treatment of individuals. 
0248 For antibodies, the preferred dosage is 0.1 mg/kg to 
100 mg/kg of body weight (generally 10 mg/kg to 20 mg/kg). 
If the antibody is to act in the brain, a dosage of 50 mg/kg to 
100 mg/kg is usually appropriate. Generally, partially human 
antibodies and fully human antibodies have a longer half-life 
within the human body than other antibodies. Accordingly, 
lower dosages and less frequent administration is often pos 
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sible. Modifications such as lipidation can be used to stabilize 
antibodies and to enhance uptake and tissue penetration. A 
method for lipidation of antibodies is described by Cruiks 
hanket al. (1997).J. Acquired Immune Deficiency Syndromes 
and Human Retrovirology 14:193. 
0249. The marker nucleic acid molecules can be inserted 
into vectors and used as gene therapy vectors. Gene therapy 
vectors can be delivered to a subject by, for example, intra 
venous injection, local administration (U.S. Pat. No. 5.328, 
470), or by stereotactic injection (see, e.g., Chen et al., 1994, 
Proc. Natl. Acad. Sci. USA 91:3054-3057). The pharmaceu 
tical preparation of the gene therapy vector can include the 
gene therapy vector in an acceptable diluent, or can comprise 
a slow release matrix in which the gene delivery vehicle is 
imbedded. Alternatively, where the complete gene delivery 
vector can be produced intact from recombinant cells, e.g. 
retro-viral vectors, the pharmaceutical preparation can 
include one or more cells which produce the gene delivery 
system. 
0250. The pharmaceutical compositions can be included 
in a container, pack, or dispenser together with instructions 
for administration. 

V. Predictive Medicine 

0251. The present invention pertains to the field of predic 
tive medicine in which diagnostic assays, prognostic assays, 
pharmacogenomics, and monitoring clinical trails are used 
for prognostic (predictive) purposes to thereby treat an indi 
vidual prophylactically. Accordingly, one aspect of the 
present invention relates to diagnostic assays for determining 
the level of expression of one or more marker proteins or 
nucleic acids, in order to determine whetheran individual is at 
risk of developing breast or ovarian cancer. Such assays can 
be used for prognostic or predictive purposes to thereby pro 
phylactically treat an individual prior to the onset of the 
CaCC. 

0252 Yet another aspect of the invention pertains to moni 
toring the influence of agents (e.g., drugs or other compounds 
administered either to inhibit breast or ovarian cancer or to 
treat or prevent any other disorder {i.e. in order to understand 
any breast or ovarian carcinogenic effects that such treatment 
may have}) on the expression or activity of a marker of the 
invention in clinical trials. These and other agents are 
described in further detail in the following sections. 
0253 A. Diagnostic Assays 
0254 An exemplary method for detecting the presence or 
absence of a marker protein or nucleic acid in a biological 
sample involves obtaining a biological sample (e.g. a breast 
or ovary-associated body fluid) from a test Subject and con 
tacting the biological sample with a compound or an agent 
capable of detecting the polypeptide or nucleic acid (e.g., 
mRNA, genomic DNA, or cDNA). The detection methods of 
the invention can thus be used to detect mRNA, protein, 
cDNA, or genomic DNA, for example, in a biological sample 
in vitro as well as in vivo. For example, in vitro techniques for 
detection of mRNA include Northern hybridizations and in 
situ hybridizations. In vitro techniques for detection of a 
marker protein include enzyme linked immunosorbent assays 
(ELISAs), Western blots, immunoprecipitations and immun 
ofluorescence. In vitro techniques for detection of genomic 
DNA include Southern hybridizations. Furthermore, in vivo 
techniques for detection of a marker protein include introduc 
ing into a Subject a labeled antibody directed against the 
protein or fragment thereof. For example, the antibody can be 
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labeled with a radioactive marker whose presence and loca 
tion in a subject can be detected by standard imaging tech 
niques. 
0255. A general principle of such diagnostic and prognos 

tic assays involves preparing a sample or reaction mixture that 
may contain a marker, and a probe, under appropriate condi 
tions and for a time sufficient to allow the marker and probe to 
interact and bind, thus forming a complex that can be 
removed and/or detected in the reaction mixture. These 
assays can be conducted in a variety of ways. 
0256 For example, one method to conduct such an assay 
would involve anchoring the marker or probe onto a solid 
phase Support, also referred to as a Substrate, and detecting 
target marker/probe complexes anchored on the solid phase at 
the end of the reaction. In one embodiment of such a method, 
a sample from a subject, which is to be assayed for presence 
and/or concentration of marker, can be anchored onto a car 
rier or Solid phase Support. In another embodiment, the 
reverse situation is possible, in which the probe can be 
anchored to a solid phase and a sample from a Subject can be 
allowed to react as an unanchored component of the assay. 
0257 There are many established methods for anchoring 
assay components to a solid phase. These include, without 
limitation, marker or probe molecules which are immobilized 
through conjugation of biotin and streptavidin. Such biotiny 
lated assay components can be prepared from biotin-NHS 
(N-hydroxy-Succinimide) using techniques known in the art 
(e.g., biotinylation kit, Pierce Chemicals, Rockford, Ill.), and 
immobilized in the wells of streptavidin-coated 96 well plates 
(Pierce Chemical). In certain embodiments, the surfaces with 
immobilized assay components can be prepared in advance 
and stored. 
0258 Other suitable carriers or solid phase supports for 
Such assays include any material capable of binding the class 
of molecule to which the marker or probe belongs. Well 
known Supports or carriers include, but are not limited to, 
glass, polystyrene, nylon, polypropylene, nylon, polyethyl 
ene, dextran, amylases, natural and modified celluloses, poly 
acrylamides, gabbros, and magnetite. 
0259. In order to conduct assays with the above mentioned 
approaches, the non-immobilized component is added to the 
Solid phase upon which the second component is anchored. 
After the reaction is complete, uncomplexed components 
may be removed (e.g., by washing) under conditions such that 
any complexes formed will remain immobilized upon the 
solid phase. The detection of marker/probe complexes 
anchored to the Solid phase can be accomplished in a number 
of methods outlined herein. 
0260. In a preferred embodiment, the probe, when it is the 
unanchored assay component, can be labeled for the purpose 
of detection and readout of the assay, either directly or indi 
rectly, with detectable labels discussed herein and which are 
well-known to one skilled in the art. 
0261. It is also possible to directly detect marker/probe 
complex formation without further manipulation or labeling 
of either component (marker or probe), for example by uti 
lizing the technique of fluorescence energy transfer (see, for 
example, Lakowicz et al., U.S. Pat. No. 5,631, 169; Stavrian 
opoulios, et al., U.S. Pat. No. 4,868,103). A fluorophore label 
on the first, donor molecule is selected such that, upon 
excitation with, incident light of appropriate wavelength, its 
emitted fluorescent energy will be absorbed by a fluorescent 
label on a second acceptor molecule, which in turn is able to 
fluoresce due to the absorbed energy. Alternately, the donor 
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protein molecule may simply utilize the natural fluorescent 
energy of tryptophan residues. Labels are chosen that emit 
different wavelengths of light, such that the acceptor mol 
ecule label may be differentiated from that of the donor. 
Since the efficiency of energy transfer between the labels is 
related to the distance separating the molecules, spatial rela 
tionships between the molecules can be assessed. In a situa 
tion in which binding occurs between the molecules, the 
fluorescent emission of the acceptor molecule label in the 
assay should be maximal. An FET binding event can be 
conveniently measured through standard fluorometric detec 
tion means well known in the art (e.g., using a fluorimeter). 
0262. In another embodiment, determination of the ability 
of a probe to recognize a marker can be accomplished without 
labeling either assay component (probe or marker) by utiliz 
ing a technology Such as real-time Biomolecular Interaction 
Analysis (BIA) (see, e.g., Solander, S. and Urbaniczky, C., 
1991, Anal. Chem. 63:2338-2345 and Szabo et al., 1995, 
Curr. Opin. Struct. Biol. 5:699-705). As used herein, “BIA' 
or 'surface plasmon resonance' is a technology for studying 
biospecific interactions in real time, without labeling any of 
the interactants (e.g., BIAcore). Changes in the mass at the 
binding Surface (indicative of a binding event) result in alter 
ations of the refractive index of light near the surface (the 
optical phenomenon of Surface plasmon resonance (SPR)), 
resulting in a detectable signal which can be used as an 
indication of real-time reactions between biological mol 
ecules. 

0263. Alternatively, in another embodiment, analogous 
diagnostic and prognostic assays can be conducted with 
marker and probe as solutes in a liquid phase. In Suchanassay, 
the complexed marker and probe are separated from uncom 
plexed components by any of a number of Standard tech 
niques, including but not limited to: differential centrifuga 
tion, chromatography, electrophoresis and 
immunoprecipitation. In differential centrifugation, marker/ 
probe complexes may be separated from uncomplexed assay 
components through a series of centrifugal steps, due to the 
different sedimentation equilibria of complexes based on 
their different sizes and densities (see, for example, Rivas, G., 
and Minton, A. P., 1993, Trends Biochem Sci, 18(8):284-7). 
Standard chromatographic techniques may also be utilized to 
separate complexed molecules from uncomplexed ones. For 
example, gel filtration chromatography separates molecules 
based on size, and through the utilization of an appropriate gel 
filtration resin in a column format, for example, the relatively 
larger complex may be separated from the relatively smaller 
uncomplexed components. Similarly, the relatively different 
charge properties of the marker/probe complex as compared 
to the uncomplexed components may be exploited to differ 
entiate the complex from uncomplexed components, for 
example through the utilization of ion-exchange chromatog 
raphy resins. Such resins and chromatographic techniques are 
well known to one skilled in the art (see, e.g., Heegaard, N.H., 
1998, J. Mol. Recognit. Winter 11(1-6):141-8; Hage, D. S., 
and Tweed, S. A. J. Chromatogr B Biomed Sci Appl 1997 
October 10: 699(1-2):499-525). Gel electrophoresis may also 
be employed to separate complexed assay components from 
unbound components (see, e.g., Ausubel et al., ed., Current 
Protocols in Molecular Biology, John Wiley & Sons, New 
York, 1987-1999). In this technique, protein or nucleic acid 
complexes are separated based on size or charge, for example. 
In order to maintain the binding interaction during the elec 
trophoretic process, non-denaturing gel matrix materials and 
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conditions in the absence of reducing agent are typically 
preferred. Appropriate conditions to the particular assay and 
components thereof will be well known to one skilled in the 
art 

0264. In a particular embodiment, the level of marker 
mRNA can be determined both by in situ and by in vitro 
formats in a biological sample using methods known in the 
art. The term “biological sample' is intended to include tis 
Sues, cells, biological fluids and isolates thereof, isolated 
from a subject, as well as tissues, cells and fluids present 
within a Subject. Many expression detection methods use 
isolated RNA. For in vitro methods, any RNA isolation tech 
nique that does not select against the isolation of mRNA can 
be utilized for the purification of RNA from breast or ovarian 
cells (see, e.g., Ausubel et al., ed., Current Protocols in 
Molecular Biology, John Wiley & Sons, New York 1987 
1999). Additionally, large numbers of tissue samples can 
readily be processed using techniques well known to those of 
skill in the art. Such as, for example, the single-step RNA 
isolation process of Chomczynski (1989, U.S. Pat. No. 4,843, 
155). 
0265. The 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 preferred diagnostic 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 specifically hybridize under Stringent conditions 
to a mRNA or genomic DNA encoding a marker of the 
present invention. Other suitable probes for use in the diag 
nostic assays of the invention are described herein. Hybrid 
ization of an mRNA with the probe indicates that the marker 
in question is being expressed. 
0266. In one format, the mRNA is immobilized on a solid 
Surface and contacted with a probe, for example by running 
the isolated mRNA on an agarose gel and transferring the 
mRNA from the gel to a membrane, such as nitrocellulose. In 
an alternative format, the probe(s) are immobilized on a solid 
surface and the mRNA is contacted with the probe(s), for 
example, in an Affymetrix gene chip array. A skilled artisan 
can readily adapt known mRNA detection methods for use in 
detecting the level of mRNA encoded by the markers of the 
present invention. 
0267. An alternative method for determining the level of 
mRNA marker in a sample involves the process of nucleic 
acid amplification, e.g., by rtPCR (the experimental embodi 
ment 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 (Gua 
telli et al., 1990, Proc. Natl. Acad. Sci. USA 87: 1874-1878), 
transcriptional amplification system (Kwohet al., 1989, Proc. 
Natl. Acad. Sci. USA 86:1173-1177), Q-Beta Replicase (Liz 
ardi et al., 1988, Bio/Technology 6:1197), rolling circle rep 
lication (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 espe 
cially useful for the detection of nucleic acid molecules if 
Such molecules are present in very low numbers. As used 
herein, amplification primers are defined as being a pair of 
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nucleic acid molecules that can anneal to 5' or 3' regions of a 
gene (plus and minus Strands, respectively, or Vice-versa) and 
contain a short region in between. In general, amplification 
primers are from about 10 to 30 nucleotides in length and 
flank a region from about 50 to 200 nucleotides in length. 
Under appropriate conditions and with appropriate reagents, 
Such primers permit the amplification of a nucleic acid mol 
ecule comprising the nucleotide sequence flanked by the 
primers. 
0268 For in situ methods, mRNA does not need to be 
isolated from the breast or ovarian cells prior to detection. In 
Such methods, a cell or tissue sample is prepared/processed 
using known histological methods. The sample is then immo 
bilized on a Support, typically a glass slide, and then contacted 
with a probe that can hybridize to mRNA that encodes the 
marker. 

0269. As an alternative to making determinations based on 
the absolute expression level of the marker, determinations 
may be based on the normalized expression level of the 
marker. Expression levels are normalized by correcting the 
absolute expression level of a marker by comparing its 
expression to the expression of a gene that is not a marker, 
e.g., a housekeeping gene that is constitutively expressed. 
Suitable genes for normalization include housekeeping genes 
Such as the actin gene, or epithelial cell-specific genes. This 
normalization allows the comparison of the expression level 
in one sample, e.g., a patient sample, to another sample, e.g., 
a non-breast or non-ovarian cancer sample, or between 
samples from different sources. 
0270. Alternatively, the expression level can be provided 
as a relative expression level. To determine a relative expres 
sion level of a marker, the level of expression of the marker is 
determined for 10 or more samples of normal versus cancer 
cell isolates, preferably 50 or more samples, prior to the 
determination of the expression level for the sample in ques 
tion. The mean expression level of each of the genes assayed 
in the larger number of samples is determined and this is used 
as a baseline expression level for the marker. The expression 
level of the marker determined for the test sample (absolute 
level of expression) is then divided by the mean expression 
value obtained for that marker. This provides a relative 
expression level. 
0271 Preferably, the samples used in the baseline deter 
mination will be from breast or ovarian cancer or from non 
breast or non-ovarian cancer cells of breast or ovarian tissue. 
The choice of the cell source is dependent on the use of the 
relative expression level. Using expression found in normal 
tissues as a mean expression score aids in validating whether 
the marker assayed is breast or ovarian specific (versus nor 
mal cells). In addition, as more data is accumulated, the mean 
expression value can be revised, providing improved relative 
expression values based on accumulated data. Expression 
data from breast or ovarian cells provides a means for grading 
the severity of the breast or ovarian cancer state. 
0272. In another embodiment of the present invention, a 
marker protein is detected. A preferred agent for detecting 
marker protein of the invention is an antibody capable of 
binding to such a protein or a fragment thereof; preferably an 
antibody with a detectable label. Antibodies can be poly 
clonal, or more preferably, monoclonal. An intactantibody, or 
a fragment or derivative thereof (e.g., Fab or F(ab')) can be 
used. The term “labeled, with regard to the probe or anti 
body, is intended to encompass direct labeling of the probe or 
antibody by coupling (i.e., physically linking) a detectable 
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substance to the probe orantibody, as well as indirect labeling 
of the probe or antibody by reactivity with another reagent 
that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently labeled 
secondary antibody and end-labeling of a DNA probe with 
biotin such that it can be detected with fluorescently labeled 
streptavidin. 
0273 Proteins from breast or ovarian cells can be isolated 
using techniques that are well known to those of skill in the 
art. The protein isolation methods employed can, for 
example, be such as those described in Harlow and Lane 
(Harlow and Lane, 1988, Antibodies: A Laboratory Manual, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
N.Y.). 
0274) A variety of formats can be employed to determine 
whether a sample contains a protein that binds to a given 
antibody. Examples of such formats include, but are not lim 
ited to, enzyme immunoassay (EIA), radioimmunoassay 
(RIA), Western blot analysis and enzyme linked immunoab 
Sorbant assay (ELISA). A skilled artisan can readily adapt 
known protein/antibody detection methods for use in deter 
mining whether breast or ovariancells express a marker of the 
present invention. 
0275. In one format, antibodies, or antibody fragments or 
derivatives, can be used in methods such as Western blots or 
immunofluorescence techniques to detect the expressed pro 
teins. In such uses, it is generally preferable to immobilize 
either the antibody or proteins on a solid support. Suitable 
solid phase supports or carriers include any support capable 
of binding an antigen oran antibody. Well-known Supports or 
carriers include glass, polystyrene, polypropylene, polyeth 
ylene, dextran, nylon, amylases, natural and modified cellu 
loses, polyacrylamides, gabbros, and magnetite. 
0276 One skilled in the art will know many other suitable 
carriers for binding antibody or antigen, and will be able to 
adapt Such Support for use with the present invention. For 
example, protein isolated from breast or ovarian cells can be 
run on a polyacrylamide gel electrophoresis and immobilized 
onto a solid phase Support such as nitrocellulose. The Support 
can then be washed with suitable buffers followed by treat 
ment with the detectably labeled antibody. The solid phase 
support can then be washed with the buffer a second time to 
remove unbound antibody. The amount of bound label on the 
Solid Support can then be detected by conventional means. 
0277. The invention also encompasses kits for detecting 
the presence of a marker protein or nucleic acid in a biological 
sample (e.g. a breast- or ovary-associated body fluid Such as 
aurine sample). Suchkits can be used to determine ifa Subject 
is suffering from or is at increased risk of developing breast or 
ovarian cancer. For example, the kit can comprise a labeled 
compound or agent capable of detecting a marker protein or 
nucleic acid in a biological sample and means for determining 
the amount of the protein or mRNA in the sample (e.g., an 
antibody which binds the protein or a fragment thereof, or an 
oligonucleotide probe which binds to DNA or mRNA encod 
ing the protein). Kits can also include instructions for inter 
preting the results obtained using the kit. 
0278 For antibody-based kits, the kit can comprise, for 
example: (1) a first antibody (e.g., attached to a solid Support) 
which binds to a marker protein; and, optionally, (2) a second, 
different antibody which binds to either the protein or the first 
antibody and is conjugated to a detectable label. 
0279 For oligonucleotide-based kits, the kit can com 
prise, for example: (1) an oligonucleotide, e.g., a detectably 
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labeled oligonucleotide, which hybridizes to a nucleic acid 
sequence encoding a marker protein or (2) a pair of primers 
useful for amplifying a marker nucleic acid molecule. The kit 
can also comprise, e.g., a buffering agent, a preservative, or a 
protein stabilizing agent. The kit can further comprise com 
ponents necessary for detecting the detectable label (e.g., an 
enzyme or a Substrate). The kit can also contain a control 
sample or a series of control samples which can be assayed 
and compared to the test sample. Each component of the kit 
can be enclosed within an individual container and all of the 
various containers can be within a single package, along with 
instructions for interpreting the results of the assays per 
formed using the kit. 
0280 B.Pharmacogenomics 
0281. The marker of the invention are also useful as phar 
macogenomic markers. As used herein, a “pharmacogenomic 
marker' is an objective biochemical marker whose expres 
sion level correlates with a specific clinical drug response or 
susceptibility in a patient (see, e.g., McLeod etal. (1999) Eur: 
J. Cancer 35(12): 1650-1652). The presence or quantity of 
the pharmacogenomic marker expression is related to the 
predicted responsive of the patient and more particularly the 
patient's tumor to therapy with a specific drug or class of 
drugs. By assessing the presence or quantity of the expression 
of one or more pharmacogenomic markers in a patient, a drug 
therapy which is most appropriate for the patient, or which is 
predicted to have a greater degree of success, may be selected. 
For example, based on the presence or quantity of RNA or 
protein encoded by specific tumor markers in a patient, a drug 
or course of treatment may be selected that is optimized for 
the treatment of the specific tumor likely to be present in the 
patient. The use of pharmacogenomic markers therefore per 
mits selecting or designing the most appropriate treatment for 
each cancer patient without trying different drugs or regimes. 
0282 Another aspect of pharmacogenomics deals with 
genetic conditions that alters the way the body acts on drugs. 
These pharmacogenetic conditions can occur either as rare 
defects or as polymorphisms. For example, glucose-6-phos 
phate dehydrogenase (G6PD) deficiency is a common inher 
ited enzymopathy in which the main clinical complication is 
homolysis after ingestion of oxidant drugs (anti-malarials, 
Sulfonamides, analgesics, nitrofurans) and consumption of 
fava beans. 

0283 As an illustrative embodiment, the activity of drug 
metabolizing enzymes is a major determinant of both the 
intensity and duration of drug action. The discovery of 
genetic polymorphisms of drug metabolizing enzymes (e.g., 
N-acetyltransferase 2 (NAT 2) and cytochrome P450 
enzymes CYP2D6 and CYP2C19) has provided an explana 
tion as to why some patients do not obtain the expected drug 
effects or show exaggerated drug response and serious toxic 
ity after taking the standard and safe dose of a drug. These 
polymorphisms are expressed in two phenotypes in the popu 
lation, the extensive metabolizer (EM) and poor metabolizer 
(PM). The prevalence of PM is different among different 
populations. For example, the gene coding for CYP2D6 is 
highly polymorphic and several mutations have been identi 
fied in PM, which all lead to the absence of functional 
CYP2D6. Poor metabolizers of CYP2D6 and CYP2C19 
quite frequently experience exaggerated drug response and 
side effects when they receive standard doses. If a metabolite 
is the active therapeutic moiety, a PM will show no therapeu 
tic response, as demonstrated for the analgesic effect of 
codeine mediated by its CYP2D6-formed metabolite mor 



US 2013/0102482 A1 

phine. The other extreme are the so called ultra-rapid metabo 
lizers who do not respond to standard doses. Recently, the 
molecular basis of ultra-rapid metabolism has been identified 
to be due to CYP2D6 gene amplification. 
0284 Thus, the level of expression of a marker of the 
invention in an individual can be determined to thereby select 
appropriate agent(s) for therapeutic or prophylactic treatment 
of the individual. In addition, pharmacogenetic studies can be 
used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an indi 
vidual’s drug responsiveness phenotype. This knowledge, 
when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic 
or prophylactic efficiency when treating a Subject with a 
modulator of expression of a marker of the invention. 
0285 C. Monitorin Clinical Trials 
0286 Monitoring the influence of agents (e.g., drug com 
pounds) on the level of expression of a marker of the invention 
can be applied not only in basic drug screening, but also in 
clinical trials. For example, the effectiveness of an agent to 
affect marker expression can be monitored in clinical trials of 
Subjects receiving treatment for breast or ovarian cancer. In a 
preferred embodiment, the present invention provides a 
method for monitoring the effectiveness of treatment of a 
Subject with an agent (e.g., an agonist, antagonist, peptido 
mimetic, protein, peptide, nucleic acid, Small molecule, or 
other drug candidate) comprising the steps of (i) obtaining a 
pre-administration sample from a subject prior to administra 
tion of the agent; (ii) detecting the level of expression of one 
or more selected markers of the invention in the pre-admin 
istration sample; (iii) obtaining one or more post-administra 
tion samples from the subject; (iv) detecting the level of 
expression of the marker(s) in the post-administration 
samples; (V) comparing the level of expression of the marker 
(s) in the pre-administration sample with the level of expres 
sion of the marker(s) in the post-administration sample or 
samples; and (vi) altering the administration of the agent to 
the Subject accordingly. For example, increased of expression 
of the marker gene(s) during the course of treatment may 
indicate ineffective dosage and the desirability of increasing 
the dosage. Conversely, decreased expression of the marker 
gene(s) may indicate efficacious treatment and no need to 
change dosage. 
0287. D. Electronic Apparatus Readable Media and 
Arrays 
0288 Electronic apparatus readable media comprising a 
marker of the present invention is also provided. As used 
herein, “electronic apparatus readable media' refers to any 
Suitable medium for storing, holding or containing data or 
information that can be read and accessed directly by an 
electronic apparatus. Such media can include, but are not 
limited to: magnetic, storage media, Such as floppy discs, hard 
disc storage medium, and magnetic tape; optical storage 
media Such as compact disc; electronic storage media Such as 
RAM, ROM, EPROM, EEPROM and the like: general hard 
disks and hybrids of these categories such as magnetic/optical 
storage media. The medium is adapted or configured for 
having recorded thereon a marker of the present invention. 
0289. As used herein, the term “electronic apparatus is 
intended to include any Suitable computing or processing 
apparatus or other device configured or adapted for storing 
data or information. Examples of electronic apparatus Suit 
able for use with the present invention include stand-alone 
computing apparatus; networks, including a local area net 
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work (LAN), a wide area network (WAN) Internet, Intranet, 
and Extranet; electronic appliances such as a personal digital 
assistants (PDAs), cellular phone, pager and the like; and 
local and distributed processing systems. 
0290. As used herein, “recorded refers to a process for 
storing or encoding information on the electronic apparatus 
readable medium. Those skilled in the art can readily adopt 
any of the presently known methods for recording informa 
tion on known media to generate manufactures comprising 
the markers of the present invention. 
0291. A variety of software programs and formats can be 
used to store the marker information of the present invention 
on the electronic apparatus readable medium. For example, 
the marker nucleic acid sequence can be represented in a word 
processing text file, formatted in commercially-available 
software such as WordPerfect and Microsoft Word, or repre 
sented in the form of an ASCII file, stored in a database 
application, such as DB2, Sybase, Oracle, or the like, as well 
as in other forms. Any number of data processor structuring 
formats (e.g., text file or database) may be employed in order 
to obtain or create a medium having recorded thereon the 
markers of the present invention. 
0292. By providing the markers of the invention in read 
able form, one can routinely access the marker sequence 
information for a variety of purposes. For example, one 
skilled in the art can use the nucleotide or amino acid 
sequences of the present invention in readable form to com 
pare a target sequence or target structural motif with the 
sequence information stored within the data storage means. 
Search means are used to identify fragments or regions of the 
sequences of the invention which match a particular target 
sequence or target motif. 
0293. The present invention therefore provides a medium 
for holding instructions for performing a method for deter 
mining whether a Subject has breast or ovarian cancer or a 
pre-disposition to breast or ovarian cancer, wherein the 
method comprises the steps of determining the presence or 
absence of a marker and based on the presence or absence of 
the marker, determining whether the subject has breast or 
ovarian cancer or a pre-disposition to breast or ovarian cancer 
and/or recommending a particular treatment for breast or 
ovarian cancer or pre-breast or pre-ovarian cancer condition. 
0294 The present invention further provides in an elec 
tronic system and/or in a network, a method for determining 
whether a Subject has breast or ovarian cancer or a pre-dis 
position to breast or ovarian cancer associated with a marker 
wherein the method comprises the steps of determining the 
presence or absence of the marker, and based on the presence 
or absence of the marker, determining whether the subject has 
breast or ovarian cancer or a pre-disposition to breast or 
ovarian cancer, and/or recommending a particular treatment 
for the breast or ovarian cancer or pre-breast or pre-ovarian 
cancer condition. The method may further comprise the step 
of receiving phenotypic information associated with the Sub 
ject and/or acquiring from a network phenotypic information 
associated with the subject. 
0295 The present invention also provides in a network, a 
method for determining whether a subject has breast or ova 
rian cancer or a pre-disposition to breast or ovarian cancer 
associated with a marker, said method comprising the steps of 
receiving information associated with the marker receiving 
phenotypic information associated with the Subject, acquir 
ing information from the network corresponding to the 
marker and/or breast or pre-ovarian cancer, and based on one 
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or more of the phenotypic information, the marker, and the 
acquired information, determining whether the Subject has a 
breast or ovarian cancer or a pre-disposition to breast or 
ovarian cancer. The method may further comprise the step of 
recommending a particular treatment for the breast or ovarian 
cancer or pre-breast or pre-ovarian cancer condition. 
0296. The present invention also provides a business 
method for determining whether a subject has breast or ova 
rian cancer or a pre-disposition to breast or ovarian cancer, 
said method comprising the steps of receiving information 
associated with the marker, receiving phenotypic information 
associated with the Subject, acquiring information from the 
network corresponding to the marker and/or breast or ovarian 
cancer, and based on one or more of the phenotypic informa 
tion, the marker, and the acquired information, determining 
whether the Subject has breast or ovarian cancer or a pre 
disposition to breast or ovarian cancer. The method may 
further comprise the step of recommending a particular treat 
ment for the breast or ovarian cancer or pre-breast or pre 
ovarian cancer condition. 

0297. The invention also includes an array comprising a 
marker of the present invention. The array can be used to 
assay expression of one or more genes in the array, In one 
embodiment, the array can be used to assay gene expression 
in a tissue to ascertain tissue specificity of genes in the array. 
In this manner, up to about 7600 genes can be simultaneously 
assayed for expression. This allows a profile to be developed 
showing a battery of genes specifically expressed in one or 
more tissues. 

0298. In addition to such qualitative determination, the 
invention allows the quantitation of gene expression. Thus, 
not only tissue specificity, but also the level of expression of 
a battery of genes in the tissue is ascertainable. Thus, genes 
can be grouped on the basis of their tissue expression perse 
and level of expression in that tissue. This is useful, for 
example, in ascertaining the relationship of gene expression 
between or among tissues. Thus, one tissue can be perturbed 
and the effect on gene expression in a second tissue can be 
determined. In this context, the effect of one cell type on 
another cell type in response to a biological stimulus can be 
determined. Such a determination is useful, for example, to 
know the effect of cell-cell interaction at the level of gene 
expression. If an agent is administered therapeutically to treat 
one cell type but has an undesirable effect on another cell 
type, the invention provides an assay to determine the 
molecular basis of the undesirable effect and thus provides 
the opportunity to co-administer a counteracting agent or 
otherwise treat the undesired effect. Similarly, even within a 
single cell type, undesirable biological effects can be deter 
mined at the molecular level. Thus, the effects of an agent on 
expression of other than the target gene can be ascertained 
and counteracted. 

0299. In another embodiment, the array can be used to 
monitor the time course of expression of one or more genes in 
the array. This can occur in various biological contexts, as 
disclosed herein, for example development of breast or ova 
rian cancer, progression of breast or ovarian cancer, and pro 
cesses. Such a cellular transformation associated with breast 
or ovarian cancer. 

0300. The array is also useful for ascertaining the effect of 
the expression of a gene on the expression of other genes in 
the same cellor in different cells. This provides, for example, 
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for a selection of alternate molecular targets for therapeutic 
intervention if the ultimate or downstream target cannot be 
regulated. 
0301 The array is also useful for ascertaining differential 
expression patterns of one or more genes in normal and 
abnormal cells. This provides a battery of genes that could 
serve as a molecular target for diagnosis or therapeutic inter 
vention. 

(0302 E. Surrogate Markers 
0303. The markers of the invention may serve as surrogate 
markers for one or more disorders or disease states or for 
conditions leading up to disease states, and in particular, 
breast or ovarian cancer. As used herein, a “surrogate marker” 
is an objective biochemical marker which correlates with the 
absence or presence of a disease or disorder, or with the 
progression of a disease or disorder (e.g., with the presence or 
absence of a tumor). The presence or quantity of such markers 
is independent of the disease. Therefore, these markers may 
serve to indicate whether a particular course of treatment is 
effective in lessening a disease state or disorder. Surrogate 
markers are of particular use when the presence or extent of a 
disease state or disorder is difficult to assess through standard 
methodologies (e.g., early stage tumors), or when an assess 
ment of disease progression is desired before a potentially 
dangerous clinical endpoint is reached (e.g., an assessment of 
cardiovascular disease may be made using cholesterol levels 
as a Surrogate marker, and an analysis of HIV infection may 
be made using HIV RNA levels as a surrogate marker, well in 
advance of the undesirable clinical outcomes of myocardial 
infarction or fully-developed AIDS). Examples of the use of 
surrogate markers in the art include: Koomen et al. (2000).J. 
Mass Spectrom. 35:258-264; and James (1994) AIDS Treat 
ment News Archive 209. 

0304. The markers of the invention are also useful as phar 
macodynamic markers. As used herein, a “pharmacodynamic 
marker' is an Objective biochemical marker which correlates 
specifically with drug effects. The presence or quantity of a 
pharmacodynamic marker is not related to the disease state or 
disorder for which the drug is being administered; therefore, 
the presence or quantity of the marker is indicative of the 
presence or activity of the drug in a subject. For example, a 
pharmacodynamic marker may be indicative of the concen 
tration of the drug in a biological tissue, in that the marker is 
either expressed or transcribed or not expressed or transcribed 
in that tissue in relationship to the level of the drug. In this 
fashion, the distribution or uptake of the drug may be moni 
tored by the pharmacodynamic marker. Similarly, the pres 
ence or quantity of the pharmacodynamic marker may be 
related to the presence or quantity of the metabolic product of 
a drug, such that the presence or quantity of the marker is 
indicative of the relative breakdown rate of the drug in vivo. 
Pharmacodynamic markers are of particular use in increasing 
the sensitivity of detection of drug effects, particularly when 
the drug is administered in low doses. Since even a small 
amount of a drug may be sufficient to activate multiple rounds 
of marker transcription or expression, the amplified marker 
may be in a quantity which is more readily detectable than the 
drug itself. Also, the marker may be more easily detected due 
to the nature of the marker itself for example, using the 
methods described herein, antibodies may be employed in an 
immune-based detection system for a protein marker, or 
marker-specific radiolabeled probes may be used to detect a 
mRNA marker. Furthermore, the use of a pharmacodynamic 
marker may offer mechanism-based prediction of risk due to 
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drug treatment beyond the range of possible direct observa 
tions. Examples of the use of pharmacodynamic markers in 
the art include: Matsuda et al. U.S. Pat. No. 6,033,862; Hattis 
et al. (1991) Env, Health Perspect. 90: 229-238; Schentag 
(1999) Am. J. Health-Syst. Pharm. 56 Suppl. 3: S21-S24; and 
Nicolau (1999) Am. J. Health-Syst. Pharm. 56 Supple 3: 
S16-S2O. 

Experimental Protocol 

0305 A. Identification of Markers And Assembly of their 
Sequences 
0306 RNA from tumor and normal breast and ovarian 
tissue samples were extracted and amplified by poly-dT 
primed RT-PCR into cDNA using the SMART PCR kit from 
Clonetech. Amplified cDNA was then labeled using random 
priming PRIME-IT from Stratagene with a radioactive nucle 
otide. Labeled cDNA was hybridized to nylon filters spotted 
with purified PCR product from EST sequences representing 
known and unknown genes. Several thousand clones were 
spotted on each nylon filter. Duplicate independent hybrid 
ization experiments were performed to generate transcrip 
tional profiling data (see Nature Genetics, 1999, 21). After 
repeated washings the nylon filters were scanned and the 
intensity of each spotted gene was converted electronically to 
indicate expression level in the sample from which the cDNA 
was derived. Tables were generated for each sample showing 
the expression level for each of the spotted ESTs. These tables 
were transferred to Microsoft Excel spreadsheets and the 
expression levels for each spotted EST was compared 
between samples. A total of 41 tumor samples representing 
both early and late stage breast cancer and 7 normal breast 
tissue samples were profiled on these EST arrays. Addition 
ally, a total of 70 late stage ovarian tumor samples and 5 
normal ovarian tissue samples were also profiled on the EST 
arrays. ESTs that displayed a 5-fold increase in the expression 
level over the average expression level in the normal samples 
in at least 30% of the tumor samples were exported to a 
separate data table. 
0307 The corresponding nucleotide sequences for each of 
these spots were imported and blasted against both public and 
proprietary sequence databases in order to identify other EST 
sequences with significant overlap. Thus, contiguous EST 
sequences were assembled into tentative full-length genes. 
Reblasting of the assembled sequences against databases of 
genes coding for known proteins was done to assess whether 
the assembled gene was a known or unknown protein. Genes 
in which the potential open reading frame was still openin the 
5' end were experimentally extended by either 5'RACE PCR 
or extracted out from full length cDNA libraries by a simple 
PCR reaction between the vector and 5'end of the assembled 
electronic sequence. To predict whether an assembled gene 
encodes a potential integral membrane protein, hydropathy 
predictions of the predicted open reading frame was per 
formed (Jones et al., 1994, Biochemistry. 33:3038-3049). If 
the open reading frame contained a predicted signal peptide 
in the N-terminal portion and a single membrane spanning 
domain, it was labeled as being a potential type I transmem 
brane protein. If the predicted amino acid sequence contained 
a transmembrane domain in the N-terminal portion of the 
protein, it was labeled as being a potential type II transmem 
brane protein. If the predicted amino acid sequence was a 
short hydrophobic protein (<50 amino acids) it was labeled as 
a potential integral membrane protein. If the predicted amino 
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acid sequence contained multiple membrane spanning 
regions it was labeled as a multi-transmembrane (multi-TM) 
region protein 
0308 B. Identification of Marker7 and Marker 23 as Tar 
gets for Anti-Cancer Therapy 
0309 Expression levels of Marker 7, a putative transmem 
brane protein was >5-fold higher in 25/56 breast, 17/20 colon 
and 26/58 ovarian cancer samples compared to normal tis 
Sues. The full-length gene was cloned and expressed and the 
protein found to be localized to the cell surface of transfected 
cells. Marker 7 does not belong to any known protein family 
and does not show significant homology to any protein in the 
public databases. Northern blots of various carcinoma cells 
lines reveal the presence of a single mRNA species at 
approximately 1.4 kb. 
0310 Expression of Marker 7 in normal and malignant 
human tissues was further evaluated by quantitative PCR 
analysis. Expression levels in breast, ovary, lung and colon 
tumor samples were 10-300 fold higher than corresponding 
normal tissues. In addition there was high expression of 
Marker 7 in in vitro cultured endothelial cells and Wilms 
tumors and hemangiomas, which are highly vascularized 
tumors. In situ hybridization (ISH) on tumor samples showed 
that Marker 7 is predominantly expressed within the tumor 
stroma and possibly localized to tumor vasculature. Analysis 
of normal human tissues, including aorta, by ISH Suggested 
that Marker 7 is not expressed on cells within mature vessels. 
When human tumor cells are transplanted Subcutaneously in 
immunodeficient mice, there is an induction of Marker 7 
expression in the mouse stroma associated with tumor vascu 
lature. Marker 7 is hence found expressed in many human 
cancers, (e.g. breast, ovary, colon, lung and prostate) and not 
in normal adult tissue. 
0311. A similar analysis of Marker 23 showed that this 
marker is stroma specific, and is upregulated in ovary, breast, 
lung and colon cancers. Marker7 and Marker 23 are therefore 
attractive targets for inhibition of cancers as well as angio 
genesis in general. Antibodies, antibody derivatives, and anti 
body fragments which bind, specifically with Marker 7 or 
Marker 32 protein (i.e., SEQ ID NOs: 14 and 64, respec 
tively), or a fragment of the protein, may be used to treat 
cancer of the breast, ovary, lung, colon and prostate as well as 
generally inhibiting angiogenesis. 

VII. Summary of the Data in the Tables: 
0312 Table 1 lists all of the markers of the invention. 
0313 Table 2 lists Markers 1-33 which were found to be 
upregulated (i.e., over-expressed) by transcription profiling 
(TP) in breast cancer. The markers were upregulated at least 
5-fold in >30% of the tumors arrayed. 
0314 Table 3 lists Markers 34-56 which were found to be 
upregulated by TP in ovarian cancer. The markers were 
upregulated at least 5-fold in >30% of the tumors arrayed. 
0315 Table 4 lists markers in which additional expression 
analyses were done by either in situ hybridization (ISH), 
quantitative mRNA analysis (Taqman) or both. Table 5 lists 
markers whose encoded protein were heretofore unknown. 
0316. In Tables 1-3 and 5 the following definitions apply: 
0317 “Marker” corresponds to the arbitrary identifier 
used within this application to designate the marker of the 
invention. 
0318 “Gene Name” corresponds to the commonly used 
terminology for the marker gene, if it exists. 
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0319 “Image Clone ID' corresponds to the cDNA clone 
number from the IMAGE Consortium (see, for example Len 
non, G., et al., 1996, Genomics 33:151-152; and http://www 
bio.lln1.gov/bbrpfimage/image.html). All referenced IMAGE 
clone sequences are expressly incorporated herein by refer 
CCC. 

0320 “SEQID NO (tits) designates the entry number in 
the Sequence Listing that corresponds to the nucleotide 
sequence of the particular marker. “SEQID NO (AAS) des 
ignates the entry number in the Sequence Listing that corre 
sponds to the amino acid sequence of the particular marker. 
Each known sequence Submitted to GenBank has a unique 
identifier number, also called the GenBank GI Accession 
Number, for a complete sequence record in the relevant data 
base (see, e.g. "http://www.ncbi.nlm.nih.gov/genbank/ 
query form.html and “www.derwent.com” for further 
information). Acci (NTS)’ corresponds to the GenBank 
Accession Number for a nucleotide sequence, while “Acc if 
(AA) corresponds to the GenBank Accession Number for a 
protein sequence. “GI it (NTS) is the GI identification num 
ber assigned to the nucleotide sequence of the marker gene in 
the GenBank database (see supra). “GI it (AA) corresponds 
to the GI sequence identification number assigned to that 
particular protein translation within a nucleotide sequence 
record in the GenBank database. 
0321. The following data is presented in Table 4: 
0322 “Gene' corresponds to the arbitrary identifier used 
within this application to designate the marker of the inven 
tion. 
0323. The “TaqMan” and “ISH” columns of Table 4, des 
ignate whether expression of this marker was analyzed using 
TaqMan technology or in situ hybridization, respectively. 
“Yes” indicates that such analysis was done, while “No” 
similarly indicates that such analysis was not done. “Taq 
Man” corresponds to the results of quantitative PCR analysis 
using the TaqMan technology. Briefly, TaqMan technology 
relies on standard RT-PCR with the addition of a third gene 
specific oligonucleotide (referred to as a probe) which has a 

SEQUENCE LISTING 

<16 Os NUMBER OF SEQ ID NOS: 112 

<21 Os SEQ ID NO 1 
&211s LENGTH: 4275 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<222> LOCATION: 4241, 4243, 4244, 424 6, 4247, 4250, 
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fluorescent dye coupled to its 5' end (typically 6-FAM) and a 
quenching dye at the 3' end (typically TAMRA). When the 
fluorescently tagged oligonucleotide is intact, the fluorescent 
signal from the 5' dye is quenched. As PCR proceeds, the 5' to 
3' nucleolytic activity of tag polymerase digests the labeled 
primer, producing a free nucleotide labeled with 6-FAM, 
which is detected as a fluorescent signal. The PCR cycle 
where fluorescence is first released and detected is directly 
proportional to the starting amount of the gene of interest in 
the test sample, thus providing away of quantitating the initial 
template concentration. 
0324 “Ovary”, “Breast”, “Lung”, “Colon”, and “Pros 
tate' correspond to expression as detected by TaqMan analy 
sis in ovarian, breast, lung, colon and prostate cancer respec 
tively, Markers scored with a "+” were found to be 
upregulated by at least 3-fold in at least 20% of the tumors 
analyzed (n >5) in the designated tumor type by Taqman 
analysis. Markers scored with a '-' were not found to be 
upregulated in the designated rumor type by Taqman analysis. 
Expression for markers scored with “ND” was not deter 
mined in the designated tumor type. In addition, ISH analysis 
confirmed that the genes were expressed by the carcinoma 
cells, except for Marker 23, which is stroma specific and 
Marker 7 which is expressed mostly in the stroma but can also 
be found on tumor cells. Evidence to support this includes 
Taqman RNA analysis from cancer cell lines (breast, ovary, 
lung, colon and prostate) and ISH. 
0325 The contents of all references, patents, published 
patent applications, and database records including Gen 
Bank, IMAGE consortium and Derwent cited throughout this 
application, are hereby incorporated by reference. 

Other Embodiments 

0326 Those skilled in the art will recognize, or be able to 
ascertain using no more than routine experimentation, many 
equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be encom 
passed by the following claims: 

4253. 4254, 4255, 
4259, 4260, 4261, 4262, 4263, 4266, 4270, 4271, 4272, 4273 

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

<4 OOs SEQUENCE: 1 

ccgggcc agg cqcggagctg gC9gcagtga caggaggcgc galaccc.gcag cqcttaccgc 60 

gcggcgc.cgc accatggagc cc.gc.cgtgtc gctggcc.gtg tdcgc.gctgc tictt CCtgct 12O 

gtgggtgcgc ctgaaggggc tiggagttcgt gct catccac cagcgctggg tdttctgtg 18O 

cct ct tcctic ct gcc.gct ct cqctitat citt cqat atctac tact acgtgc gcgc.ctgggit 24 O 

ggtgttcaag ct cagcagcg ct cogcgc.ct gcacgagcag cqcgtgcggg acat coagaa 3 OO 

gcaggtgcgg gaatggalagg agcaggg tag caagacctt C atgtgcacgg gg.cgcc ctgg 360 
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- Continued 

Trp Lys Glu Gln Gly Ser Lys Thr Phe Met Cys Thr Gly Arg Pro Gly 
85 90 95 

Trp Lieu. Thr Val Ser Lieu. Arg Val Gly Lys Tyr Llys Llys Thir His Lys 
1OO 105 11 O 

Asn. Ile Met Ile Asn Lieu Met Asp Ile Lieu. Glu Val Asp Thir Lys Llys 
115 12 O 125 

Glin Ile Val Arg Val Glu Pro Leu Val Thr Met Gly Glin Val Thr Ala 
13 O 135 14 O 

Lieu. Lieu. Thir Ser Ile Gly Trp Thir Lieu Pro Val Lieu Pro Glu Lieu. Asp 
145 150 155 160 

Asp Lieu. Thr Val Gly Gly Lieu. Ile Met Gly Thr Gly Ile Glu Ser Ser 
1.65 17O 17s 

Ser His Llys Tyr Gly Lieu Phe Gln His Ile Cys Thr Ala Tyr Glu Lieu. 
18O 185 19 O 

Val Lieu Ala Asp Gly Ser Phe Val Arg Cys Thr Pro Ser Glu Asn. Ser 
195 2OO 2O5 

Asp Leu Phe Tyr Ala Val Pro Trp Ser Cys Gly Thr Lieu. Gly Phe Leu 
21 O 215 22O 

Val Ala Ala Glu Ile Arg Ile Ile Pro Ala Lys Llys Tyr Val Lys Lieu 
225 23 O 235 24 O 

Arg Phe Glu Pro Val Arg Gly Lieu. Glu Ala Ile Cys Ala Lys Phe Thr 
245 250 255 

His Glu Ser Glin Arg Glin Glu Asn His Phe Val Glu Gly Lieu. Lieu. Tyr 
26 O 265 27 O 

Ser Lieu. Asp Glu Ala Val Ile Met Thr Gly Val Met Thr Asp Glu Ala 
27s 28O 285 

Glu Pro Ser Lys Lieu. Asn Ser Ile Gly Asn Tyr Tyr Lys Pro Trp Phe 
29 O 295 3 OO 

Phe Llys His Val Glu Asn Tyr Lieu Lys Thr Asn Arg Glu Gly Lieu. Glu 
3. OS 310 315 32O 

Tyr Ile Pro Leu Arg His Tyr Tyr His Arg His Thr Arg Ser Ile Phe 
3.25 330 335 

Trp. Glu Lieu. Glin Asp Ile Ile Pro Phe Gly Asn Asn Pro Ile Phe Arg 
34 O 345 35. O 

Tyr Lieu Phe Gly Trp Met Val Pro Pro Lys Ile Ser Lieu. Leu Lys Lieu. 
355 360 365 

Thr Glin Gly Glu Thir Lieu. Arg Llys Lieu. Tyr Glu Gln His His Val Val 
37 O 375 38O 

Glin Asp Met Lieu Val Pro Met Lys Cys Lieu. Glin Glin Ala Lieu. His Thr 
385 390 395 4 OO 

Phe Glin Asn Asp Ile His Val Tyr Pro Ile Trp Lieu. Cys Pro Phe Ile 
4 OS 41O 415 

Lieu Pro Ser Glin Pro Gly Lieu Val His Pro Lys Gly Asn. Glu Ala Glu 
42O 425 43 O 

Lieu. Tyr Ile Asp Ile Gly Ala Tyr Gly Glu Pro Arg Val Llys His Phe 
435 44 O 445 

Glu Ala Arg Ser Cys Met Arg Glin Lieu. Glu, Llys Phe Val Arg Ser Val 
450 45.5 460 

His Gly Phe Gln Met Leu Tyr Ala Asp Cys Tyr Met Asn Arg Glu Glu 
465 470 47s 48O 
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- Continued 

aggagt ctgt gcagtttctg acacttgttgttgaacatgg Ctaaatacaa tiggit at CC 1860 

tgagactaag ttgtagaaat taacaaatgt gctgcttggit taaaatggct acact catct 1920 

gact cattct ttatt citatt ttagttggitt tdtat cittgc ctaaggtgcg tagt ccaact 198O 

cittgg tatta ccct cotaat agt catact a gtagt catac tocctggtgt agtgt attct 2O4. O 

ctaaaagctt taaatgtctg catgcago ca gccatcaaat agtgaatggit citctic tittgg 21OO 

Ctggaattac aaaact caga gaaatgtgtc. at Caggagaa cat catalacc catgaaggat 216 O 

aaaag.ccc.ca aatggtggta actgataata gcactaatgc tittaagattt ggit cacactic 222 O 

t cacct aggt gag cqcattg agc.ca.gtggit gctaaatgct acatact coa actgaaatgt 228O 

taaggaagaa gatagat.cca attaaaaaaa aaaaaaaaaa aaaaaaaaaa aagggcggcc 234 O 

gC 2342 

<210s, SEQ ID NO 4 
&211s LENGTH: 344 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 4 

Met Gly Pro Pro Ser Ala Pro Pro Cys Arg Lieu. His Val Pro Trp Llys 
1. 5 1O 15 

Glu Val Lieu. Lieu. Thir Ala Ser Leu Lieu. Thr Phe Trp Asn Pro Pro Thr 
2O 25 3O 

Thr Ala Lys Lieu. Thir Ile Glu Ser Thr Pro Phe Asn Val Ala Glu Gly 
35 4 O 45 

Lys Glu Val Lieu Lleu Lleu Ala His Asn Lieu Pro Glin Asn Arg Ile Gly 
SO 55 6 O 

Tyr Ser Trp Tyr Lys Gly Glu Arg Val Asp Gly Asn. Ser Lieu. Ile Val 
65 70 7s 8O 

Gly Tyr Val Ile Gly Thr Glin Glin Ala Thr Pro Gly Pro Ala Tyr Ser 
85 90 95 

Gly Arg Glu Thir Ile Tyr Pro Asn Ala Ser Lieu. Lieu. Ile Glin Asn. Wall 
1OO 105 11 O 

Thr Glin Asn Asp Thr Gly Phe Tyr Thr Lieu. Glin Val Ile Llys Ser Asp 
115 12 O 125 

Lieu Val Asn Glu Glu Ala Thr Gly Glin Phe His Val Tyr Pro Glu Lieu. 
13 O 135 14 O 

Pro Llys Pro Ser Ile Ser Ser Asn. Asn. Ser Asn. Pro Val Glu Asp Llys 
145 150 155 160 

Asp Ala Val Ala Phe Thr Cys Glu Pro Glu Val Glin Asn. Thir Thr Tyr 
1.65 17O 17s 

Lieu. Trp Trp Val Asn Gly Glin Ser Lieu Pro Val Ser Pro Arg Lieu. Glin 
18O 185 19 O 

Lieu. Ser Asn Gly Asn Met Thr Lieu. Thir Lieu. Lieu. Ser Val Lys Arg Asn 
195 2OO 2O5 

Asp Ala Gly Ser Tyr Glu. Cys Glu Ile Glin Asn Pro Ala Ser Ala Asn 
21 O 215 22O 

Arg Ser Asp Pro Val Thr Lieu. Asn Val Lieu. Tyr Gly Pro Asp Gly Pro 
225 23 O 235 24 O 

Thir Ile Ser Pro Ser Lys Ala Asn Tyr Arg Pro Gly Glu Asn Lieu. Asn 
245 250 255 

Lieu. Ser Cys His Ala Ala Ser Asn Pro Pro Ala Glin Tyr Ser Trp Phe 
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Ile 

Ile 

Ala 
3. OS 

Ser 

Wall 

Asn 

Thir 
29 O 

Thir 

Ala 

Luell 

Gly 

Wall 

Gly 

Pro 

Ala 

2172, 
2439, 
2556 
OTHER 

26 O 

Thir Phe 

Asn. Asn 

Luell Asn 

Wall Lieu. 
3.25 

Arg Val 
34 O 

SEO ID NO 5 
LENGTH: 2557 
TYPE: DNA 

ORGANISM: Homo sapiens 
FEATURE: 

NAMEAKEY: misc feature 
LOCATION: 47, 

Glin Glin Ser 
28O 

Ser Gly Ser 
295 

Arg Thr Thr 
310 

Ser Ala Wall 

Ala Lieu. Ile 

2120, 2127, 
2186, 21.92, 2200 22 
2456, 2457, 2458 24 
2557 

INFORMATION: n = AT 

SEQUENCE: 5 

gggcgaaggg gCagcc.gcag C9C agaggcc 

gcct tccggc 

gactgggctic 

aacgctg.ccg 

Ctgcctgttga 

gcct cagatc 

tittgagctgt 

Ctgcgggcac 

aagc aggtgg 

cgttggitt CC 

gccagotgga 

gataaaccct 

at occt tcc.c 

agcattgc ct 

acCatcattc. 

atggct ctgc 

ggatggalaga 

cgactggt ca 

tatic ctdc ct 

cata tott ct 

gtagaagatg 

CCttgggctg. Ctcgcggc ct 

gcc.ggcgggc ggg.cggalaga 

gcaaccaccc gag cagacgg 

ccgggatgct C Cagacicttg 

acttgacctg. g.gc.cgatcta 

tctatat cac gctg.ccc.ctg 

acgtggctac accactggct 

ctic ccaacgc caccittggaa 

aagtagagct tttgtc.ccgg 

gtc.gc.cgc.cg caacCaggac 

gatt cacatt ttacctgatt 

ggttctatga catgaagaaa 

agtattggta ctacatgatt 

Ctgatgtcaa gcgaaaggat 

t catcagott titcctggttt 

atgact ctitc cqattacctg 

acacctgcaa caa.catctitc 

tcc tigc cctt ctdgatcc td 

t ctittggcta t tact tctitc 

gggcctacct cattttgcgc 

aacgcagtga cc.gggaagaa 

265 

Thr Glin Glu 

Tyr Met Cys 

Wall. Thir Met 
315 

Ala Thir Wall 
330 

2131, 2135, 

39 

- Continued 

27 O 

Leul Phe Ile 
285 

Glin Ala His 
3 OO 

Ile Thir Wall 

Gly Ile Thr 

2143 2144, 
19, 2246, 2265, 2375, 2 
61, 2462, 2552, 2553, 2 

C or G 

tttitt toccg 

gggaggaga.g 

agtacacgga 

tatgattact 

gaagaccgag 

gcc ttgctict 

gcc ct cittga 

cattt cit acc 

Cagagcgggc 

cggcc cagtic 

gcc tt cattg 

gtttgggagg 

gaactitt cot 

ttcaaggaac 

gccaattaca 

Ctggagt cag 

atcgt.ctitcg 

cattgcaccc 

aattic catga 

atggcc.caca 

acagaga.gct 

tcc cctnccg 

gctgggctcg 

gcggaggagg 

gcgcggggag 

gcagoggccC 

tctggtggga 

atggacgtgt 

t cct catcgt. 

acatalaagga 

tgaccagtgg 

t ct ctggcc.g 

t cct caagaa 

ccggcatggc 

gatat cocat 

tct actggit c 

agat catcca 

tcc.gagctgg 

c caagatgtt 

c cattgttitt 

tggtgtaccC 

tgggagttct 

agttcataac 

Cagaggggga 

Pro Asn 

Asn. Ser 

Ser Gly 
32O 

Ile Gly 
335 

2162, 21.66, 
241.1, 376, 2377, 

554, 2555, 

t cacagocca 

ggcticagotc 

gaggg.cgagg 

cCaggcctic 

acgtctgtgg 

citacgc.caaa 

tcqat acttic 

gaaaact cqg 

Caagcagcc C 

cCagg tagag 

gttcc.gagaa 

cgt cattgtg 

acagagc act 

cctgctottc 

c catgtggcc 

gactictaatc 

taactacgc.g 

tat CatCaCC 

actggagctic 

acagctgctg 

tggaaagctg 

ggaggctgca 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

108 O 

114 O 

12 OO 

126 O 

132O 

1380 

Apr. 25, 2013 
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gctgggggag gagcaaagag ccggc.cccta gccaatggcc accc.cat cot Caataacaac 44 O 

catcgtaaga atgactgaac cattatt coa gctgcct coc agattaatgc ataaa.gc.caa SOO 

ggaact accc cqct Coctgc gct at agggit cactittaagc tictggggaala aaggagaaag 560 

tgagaggaga gttct ctoca toc tocct cottgcttgtca cccagttgcc tittaalaccala 62O 

attctalacca gcctat cocc agg taggggg acgttggitta tatt ctgtta gagggggacg 68O 

gtcg tattitt cotcc.ctacc cqc caagt catcc tittctac togcttittgag gcc ct coctic 74 O 

agct citctgt gigg taggggit tacaattcac atticcittatt citgagaattt gg.ccc.ca.gct 8OO 

gtttgc ctitt gacticcictga cct coaga.gc cagggittgttg cct tattgtc. c catctgtgg 86 O 

gcct cattct gccaaagctg gacca aggct aacct ttcta agctic cctaa cittgggc.ca.g 92 O 

aaac caaagc tigagcttitta actitt citccc tictatgacac aaatgaattig aggg taggag 98 O 

gagggtgcac atalacc ctta C cctacct ct gccaaaaagt gggggctgta Ctggggactg 2O4. O 

citcggatgat ctittct tagt gct acttctt toagctgtcc ctdtag.cgac aggtotalaga 21OO 

tctgactgcc ticcitcc tictin citctgginc.ct incttnccc.cc ttninc cct ct tct ctitcagc 216 O 

tnagginctag cntggtttgg agtagnaatg gncaactaan ttctaattitt tatttattna 222 O 

aatatttggg gttittggttt taaagnocag aattacggct agcancotag cattt cagoa 228O 

gagggaccat tittagaccaa aatgtact.gt taatgggttt ttttittaaaa ttaaaagatt 234 O 

aaataaaaaa tattaaataa aaaaaaaaaa taagninncag act attagga attgaga agg 24 OO 

gggatcaact naaataaacg aagagagt ct ttct tatgnm togc cittavma aaaaanninc c 246 O 

nnacaaaaaa acgggggggg ggcct tacaa attittaaaaa aaaaaccc.cc ccc.cccc.ccc 252O 

cc.cggaac cq aaaaaaaaaa aaaag.ccc.ca annnnnn 257 

<210s, SEQ ID NO 6 
&211s LENGTH: 38O 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 6 

Met Leu Gln Thr Lieu. Tyr Asp Tyr Phe Trp Trp Glu Arg Lieu. Trp Leu 
1. 5 1O 15 

Pro Val Asn Lieu. Thir Trp Ala Asp Lieu. Glu Asp Arg Asp Gly Arg Val 
2O 25 3O 

Tyr Ala Lys Ala Ser Asp Lieu. Tyr Ile Thir Lieu Pro Lieu Ala Lieu. Lieu. 
35 4 O 45 

Phe Lieu. Ile Val Arg Tyr Phe Phe Glu Lieu. Tyr Val Ala Thr Pro Leu 
SO 55 6 O 

Ala Ala Lieu. Lieu. Asn. Ile Lys Glu Lys Thr Arg Lieu. Arg Ala Pro Pro 
65 70 7s 8O 

Asn Ala Thr Lieu. Glu. His Phe Tyr Lieu. Thir Ser Gly Lys Gln Pro Llys 
85 90 95 

Glin Val Glu Val Glu Lieu Lleu Ser Arg Glin Ser Gly Lieu. Ser Gly Arg 
1OO 105 11 O 

Glin Val Glu Arg Trp Phe Arg Arg Arg Arg Asn Glin Asp Arg Pro Ser 
115 12 O 125 

Lieu. Lieu Lys Llys Phe Arg Glu Ala Ser Trp Arg Phe Thr Phe Tyr Lieu. 
13 O 135 14 O 

Ile Ala Phe Ile Ala Gly Met Ala Val Ile Val Asp Llys Pro Trp Phe 



US 2013/0102482 A1 Apr. 25, 2013 
41 

- Continued 

145 150 155 160 

Tyr Asp Met Lys Llys Val Trp Glu Gly Tyr Pro Ile Glin Ser Thir Ile 
1.65 17O 17s 

Pro Ser Glin Tyr Trp Tyr Tyr Met Ile Glu Lieu Ser Phe Tyr Trp Ser 
18O 185 19 O 

Lieu. Lieu. Phe Ser Ile Ala Ser Asp Wall Lys Arg Lys Asp Phe Lys Glu 
195 2OO 2O5 

Glin Ile Ile His His Val Ala Thr Ile Ile Lieu. Ile Ser Phe Ser Trp 
21 O 215 22O 

Phe Ala Asn Tyr Ile Arg Ala Gly. Thir Lieu. Ile Met Ala Lieu. His Asp 
225 23 O 235 24 O 

Ser Ser Asp Tyr Lieu. Lieu. Glu Ser Ala Lys Met Phe ASn Tyr Ala Gly 
245 250 255 

Trp Lys Asn Thr Cys Asn Asn Ile Phe Ile Val Phe Ala Ile Val Phe 
26 O 265 27 O 

Ile Ile Thr Arg Lieu Val Ile Leu Pro Phe Trp Ile Lieu. His Cys Thr 
27s 28O 285 

Lieu Val Tyr Pro Leu Glu Lieu. Tyr Pro Ala Phe Phe Gly Tyr Tyr Phe 
29 O 295 3 OO 

Phe Asin Ser Met Met Gly Val Lieu Gln Leu Lieu. His Ile Phe Trp Ala 
3. OS 310 315 32O 

Tyr Lieu. Ile Lieu. Arg Met Ala His Llys Phe Ile Thr Gly Lys Lieu Val 
3.25 330 335 

Glu Asp Glu Arg Ser Asp Arg Glu Glu Thr Glu Ser Ser Glu Gly Glu 
34 O 345 35. O 

Glu Ala Ala Ala Gly Gly Gly Ala Lys Ser Arg Pro Lieu Ala Asn Gly 
355 360 365 

His Pro Ile Lieu. Asn. Asn. Asn His Arg Lys Asn Asp 
37 O 375 38O 

<210s, SEQ ID NO 7 
&211s LENGTH: 1861 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
&222s. LOCATION: 1249 

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

<4 OO > SEQUENCE: 7 

aagcgggcVC gagcc.gc.cgc gcgc.gc.gc.cg cgc actgcag cccCaggc.cc cqgcc.ccc.ca 6 O 

Cccacgtctg. c.gttgctgcc cc.gc.ctgggc cgggc.cccaa aggcaaggac aaa.gcagctg 12 O 

t cagggalacc tcc.gc.cggag ticgaatttac gtgcagotgc cq9caac cac aggttcCaag 18O 

atggitttgcg ggggottcgc gtgttcCaag aactgcctgt gcgcc ct cala Cctgctttac 24 O 

accttggitta gtctgctgct aattggaatt gctg.cgtggg gcattggctt C9ggctgatt 3OO 

tccagt ct co gagtggtcgg C9tggit catt gcagtgggca tottcttgtt CCtgattgct 360 

ttagtgggtc. tdattggagc tigtaaaacat cat caggtgt togctatttitt ttatatgatt 42O 

attctgttac ttgtattt at togttcagttt totgitat citt gcgcttgttt agc cctdaac 48O 

Caggagcaac agggtcagct tctggaggitt ggttggalaca atacggcaag tectic galaat 54 O 

gacatccaga gaaatctaala Ctgctgtggg titc.cgaagtg tta acccaaa tacacctgt 6OO 

Ctggctagot gtgttaaaag taccactic tict cqc.cat gtgct coaat Cataggagaa 660 
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tatgctggag aggttittgag atttgttggt ggcattggcc tittctt cag titt tacagag 72 O 

atcCtgggtg tttggctgac ctacagatac aggaaccaga aagaccc.ccg cgc gaatcct 78O 

agtgcatt cotttgatgaga aaacaaggaa gattt cottt cqt attatga t cittgttcac 84 O 

tittctgtaat tittctgttaa got coatttg ccagtttaag gaaggaaaca citatctggaa 9 OO 

aagtacctta ttgatagtgg aattatatat titt tacticta totttcticta catgttttitt 96.O 

t ctitt.ccgtt gctgaaaaat atttgaaact ttggtctct gaagctcggit ggCacctgga O2O 

atttactgta t t cattgtcg ggcactgtcc actgtggcct ttcttagcat ttttacctgc O8O 

agaaaaactt totatgg tac cactgttgttg gttatatggit gaatctgaac gtacatcto a 14 O 

Ctggtata at tatatgtagc actgtgctgt gtagatagitt C ct actggala aaagagtgga 2OO 

aatttattaa aat cagaaag tatgagat co tdt tatgtta agggaaatnc caaattic cca 26 O 

atttitttittg gtc.tttittag gaaagatgtg ttgtggtaaa aagtgttagt ataaaaatga 32O 

taattt actt gtagt cittitt atgattacac caatig tatto tagaaatagt tatgtct tag 38O 

gaaattgttgg tttaatttitt gaCttttaca ggtaagtgca aaggaaaagt ggttt catga 44 O 

aatgttctaa totataataa catttacctt cagcct c cat ccagaatgga acggagttitt SOO 

gagtaatcca gggaagtata t ctatatgat cittgatattgttittataata atttgaagtic 560 

taaaag actg catttittaaa caagttagta ttaatgcgtt gg.cccacgta gcaaaaagat 62O 

atttgattat cittaaaaatt gttaaatacc gttitt catga aakttct cag tattgtaaca 68O 

gcaacttgtc. aaacctaagc gat atttgaa tatgat citcc cataatttga aattgaaatc 74 O 

gtattgtgtg gct ctdtata ttctgttaaa aaattaaagg acagaaacct ttctttgttgt 8OO 

atgcatgttt gaattaaaag aaagtaatgg aagaattgWW mirawraaaaa aaaaaaaaaa 86 O 

a. 861 

<210s, SEQ ID NO 8 
&211s LENGTH: 2O4 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 8 

Met Val Cys Gly Gly Phe Ala Cys Ser Lys Asn. Cys Lieu. Cys Ala Lieu. 
1. 5 1O 15 

Asn Lieu. Lieu. Tyr Thr Lieu Val Ser Lieu. Lieu. Lieu. Ile Gly Ile Ala Ala 
2O 25 3O 

Trp Gly Ile Gly Phe Gly Lieu. Ile Ser Ser Lieu. Arg Val Val Gly Val 
35 4 O 45 

Val Ile Ala Val Gly Ile Phe Lieu. Phe Lieu. Ile Ala Lieu Val Gly Lieu 
SO 55 6 O 

Ile Gly Ala Val Lys His His Glin Val Lieu. Leu Phe Phe Tyr Met Ile 
65 70 7s 8O 

Ile Leu Lieu. Leu Val Phe Ile Val Glin Phe Ser Val Ser Cys Ala Cys 
85 90 95 

Lieu Ala Lieu. Asn. Glin Glu Glin Glin Gly Glin Lieu. Lieu. Glu Val Gly Trp 
1OO 105 11 O 

Asn Asn. Thir Ala Ser Ala Arg Asn Asp Ile Glin Arg Asn Lieu. Asn. Cys 
115 12 O 125 

Cys Gly Phe Arg Ser Val Asn Pro Asn Asp Thr Cys Lieu Ala Ser Cys 
13 O 135 14 O 
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aaaaaaaaaa aaaaaaaaaa gggcggcc.gc ta 1352 

<210s, SEQ ID NO 14 
&211s LENGTH: 243 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 14 

Met Arg Pro Glin Gly Pro Ala Ala Ser Pro Glin Arg Lieu. Arg Gly Lieu. 
1. 5 1O 15 

Lieu. Lieu. Lieu Lleu Lleu Lieu. Glin Lieu Pro Ala Pro Ser Ser Ala Ser Glu 
2O 25 3O 

Ile Pro Lys Gly Lys Glin Lys Ala Glin Lieu. Arg Glin Arg Glu Val Val 
35 4 O 45 

Asp Lieu. Tyr Asn Gly Met Cys Lieu. Glin Gly Pro Ala Gly Val Pro Gly 
SO 55 6 O 

Arg Asp Gly Ser Pro Gly Ala Asn Gly Ile Pro Gly Thr Pro Gly Ile 
65 70 7s 8O 

Pro Gly Arg Asp Gly Phe Lys Gly Glu Lys Gly Glu. Cys Lieu. Arg Glu 
85 90 95 

Ser Phe Glu Glu Ser Trp Thr Pro Asn Tyr Lys Gln Cys Ser Trp Ser 
1OO 105 11 O 

Ser Lieu. Asn Tyr Gly Ile Asn Lieu. Gly Lys Ile Ala Glu. Cys Thr Phe 
115 12 O 125 

Thir Lys Met Arg Ser Asn. Ser Ala Lieu. Arg Val Lieu. Phe Ser Gly Ser 
13 O 135 14 O 

Lieu. Arg Lieu Lys Cys Arg Asn Ala Cys Cys Glin Arg Trp Tyr Phe Thr 
145 150 155 160 

Phe Asin Gly Ala Glu. Cys Ser Gly Pro Lieu Pro Ile Glu Ala Ile Ile 
1.65 17O 17s 

Tyr Lieu. Asp Glin Gly Ser Pro Glu Met Asin Ser Thr Ile Asin Ile His 
18O 185 19 O 

Arg Thir Ser Ser Val Glu Gly Lieu. Cys Glu Gly Ile Gly Ala Gly Lieu 
195 2OO 2O5 

Val Asp Wall Ala Ile Trp Val Gly. Thir Cys Ser Asp Tyr Pro Lys Gly 
21 O 215 22O 

Asp Ala Ser Thr Gly Trp Asn. Ser Val Ser Arg Ile Ile Ile Glu Glu 
225 23 O 235 24 O 

Lieu Pro Llys 

<210s, SEQ ID NO 15 
&211s LENGTH: 2142 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 15 

ggagtic gacc cacgcgt.ccg ccc.cggggga ccc.gc.cgc.cc agctic cc gag ggtgcggcag 6 O 

CCtctggcca Ctcagc.cggg gcc.gagaggg agctg.ccggg C9gggaggcg CC9Cagg CaC 12 O 

ccggcgggca gggcggggca gggcaagacg gcc.gc.ct cog Caagtgccac ccggc.ccacc 18O 

cgggcct Ctc cct tctgc.cy Sirgrogtoag C9gac Sgggc gct cqcgggc C9gggctgta 24 O 

tggggctic cc gcgcgggit cq ttcttctggc tigctgct cot gct cacggct gcctgct cqg 3OO 

ggct cotctt to cctgtac ttct cqgcgg tec agcggta Cccggggcca gcggc.cggag 360 
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Ala Phe Phe Glin Ser Lys Ala Ser Asn Ser Trp Thr Gly Lys Gly Glin 
SO 55 6 O 

Ala Cys Arg His Lieu. Lieu. His Lieu Ala Ile Glin Arg His Pro His Phe 
65 70 7s 8O 

Arg Gly Lieu. Phe Asn Lieu. Ser Ile Pro Val Lieu Lleu Trp Gly Asp Lieu 
85 90 95 

Phe Thr Pro Ala Lieu. Trp Asp Arg Lieu. Ser Gln His Lys Ala Pro Tyr 
1OO 105 11 O 

Gly Trp Arg Gly Lieu. Ser His Glin Val Ile Ala Ser Thr Lieu. Ser Lieu. 
115 12 O 125 

Lieu. Asn Gly Ser Glu Ser Ala Lys Lieu. Phe Ala Pro Pro Arg Asp Thr 
13 O 135 14 O 

Pro Pro Llys Cys Ile Arg Cys Ala Val Val Gly Asn Gly Gly Ile Lieu. 
145 150 155 160 

Asn Gly Ser Arg Glin Gly Pro Asn. Ile Asp Ala His Asp Tyr Val Phe 
1.65 17O 17s 

Arg Lieu. Asn Gly Ala Val Ile Lys Gly Phe Glu Arg Asp Val Gly Thr 
18O 185 19 O 

Lys. Thir Ser Phe Tyr Gly Phe Thr Val Asn Thr Met Lys Asn Ser Lieu. 
195 2OO 2O5 

Val Ser Tyr Trp Asn Lieu. Gly Phe Thr Ser Val Pro Glin Gly Glin Asp 
21 O 215 22O 

Lieu. Glin Tyr Ile Phe Ile Pro Ser Asp Ile Arg Asp Tyr Val Met Lieu. 
225 23 O 235 24 O 

Arg Ser Ala Ile Lieu. Gly Val Pro Val Pro Glu Gly Lieu. Asp Llys Gly 
245 250 255 

Asp Arg Pro His Ala Tyr Phe Gly Pro Glu Ala Ser Ala Ser Llys Phe 
26 O 265 27 O 

Llys Lieu. Lieu. His Pro Asp Phe Ile Ser Tyr Lieu. Thr Glu Arg Phe Lieu. 
27s 28O 285 

Lys Ser Lys Lieu. Ile Asn Thr His Phe Gly Asp Leu Tyr Met Pro Ser 
29 O 295 3 OO 

Thr Gly Ala Lieu Met Lieu. Lieu. Thir Ala Lieu. His Thr Cys Asp Glin Val 
3. OS 310 315 32O 

Ser Ala Tyr Gly Phe Ile Thr Ser Asn Tyr Trp Llys Phe Ser Asp His 
3.25 330 335 

Tyr Phe Glu Arg Llys Met Llys Pro Lieu. Ile Phe Tyr Ala Asn His Asp 
34 O 345 35. O 

Lieu. Ser Lieu. Glu Ala Ala Lieu. Trp Arg Asp Lieu. His Lys Ala Gly Ile 
355 360 365 

Lieu. Glin Lieu. Tyr Glin Arg 
37 O 

<210s, SEQ ID NO 17 
&211s LENGTH: 1707 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 17 

tact taggga gtcgaccacg cgt.ccgacta gttctagatc gcgggcaaag atggcggcgg 6 O 

cCaggtgttg gaggcctttg ctacgcggtc. c.gaggctitt C attgcacacc gcggctaatg 12 O 

cc.gc.cgc.cac ggctacagaa acgacctgcc aagacgt.cgc ggcgaccCCC gtc.gc.gcggit 18O 
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Thr Phe Ala Lieu. Asn Ala Asp Arg Trp Tyr Glin Tyr Phe Thr Lys Thr 
1OO 105 11 O 

Val Phe Leu Ser Gly Lieu Pro Pro Pro Pro Ala Glu Pro Glu Pro Glu 
115 12 O 125 

Pro Glu Pro Glu Pro Glu Pro Ala Lieu. Asp Lieu Ala Ala Lieu. Arg Ala 
13 O 135 14 O 

Val Ala Cys Asp Cys Lieu. Lieu. Glin Glu. His Phe Tyr Lieu. Arg Arg Arg 
145 150 155 160 

Arg Arg Val His Arg Tyr Glu Glu Ser Glu Val Ile Ser Lieu Pro Phe 
1.65 17O 17s 

Lieu. Asp Gln Lieu Val Ser Thr Lieu Val Gly Lieu Lleu Ser Pro His Asn 
18O 185 19 O 

Pro Ala Lieu Ala Ala Ala Ala Lieu. Asp Tyr Arg Cys Pro Wal His Phe 
195 2OO 2O5 

Tyr Trp Val Arg Gly Glu Glu Ile Ile Pro Arg Gly His Arg Arg Gly 
21 O 215 22O 

Arg Ile Asp Asp Lieu. Arg Tyr Glin Ile Asp Asp Llys Pro Asn. Asn Glin 
225 23 O 235 24 O 

Ile Arg Ile Ser Lys Glin Lieu Ala Glu Phe Val Pro Lieu. Asp Tyr Ser 
245 250 255 

Val Pro Ile Glu Ile Pro Thir Ile Lys Cys Llys Pro Asp Llys Lieu Pro 
26 O 265 27 O 

Lieu. Phe Lys Arg Glin Tyr Glu Asn His Ile Phe Val Gly Ser Lys Thr 
27s 28O 285 

Ala Asp Pro Cys Cys Tyr Gly His Thr Glin Phe His Lieu. Leu Pro Asp 
29 O 295 3 OO 

Llys Lieu. Arg Arg Glu Arg Lieu. Lieu. Arg Glin Asn. Cys Ala Asp Glin Ile 
3. OS 310 315 32O 

Glu Val Val Phe Arg Ala Asn Ala Ile Ala Ser Lieu. Phe Ala Trp Thr 
3.25 330 335 

Gly Ala Glin Ala Met Tyr Glin Gly Phe Trp Ser Glu Ala Asp Val Thr 
34 O 345 35. O 

Arg Pro Phe Val Ser Glin Ala Val Ile Thr Asp Gly Lys Tyr Phe Ser 
355 360 365 

Phe Phe Cys Tyr Glin Lieu. Asn Thr Lieu Ala Lieu. Thir Thr Glin Ala Asp 
37 O 375 38O 

Glin Asn. Asn Pro Arg Lys Asn. Ile Cys Trp Gly Thr Glin Ser Llys Pro 
385 390 395 4 OO 

Lieu. Tyr Glu Thir Ile Glu Asp Asin Asp Wall Lys Gly Phe Asin Asp Asp 
4 OS 41O 415 

Val Lieu. Lieu. Glin Ile Val His Phe Lieu. Lieu. Asn Arg Pro Lys Glu Glu 
42O 425 43 O 

Llys Ser Glin Lieu. Lieu. Glu Asn 
435 

<210s, SEQ ID NO 19 
&211s LENGTH: 2844 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: 767, 2839, 2842 
<223> OTHER INFORMATION: n = A, T, C or G 
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aggaaatcag gcatatgact ttatacttaa catcagatct tttctataat atcc tactac 234 O 

tittggtttitc ctagotc.cat accacacacic taalacctgta t tatgaatta cat attacaa 24 OO 

agt cataaat gtgccatatg gatatacagt acattctagt toggaatcgtt tactctgcta 246 O 

gaatttaggt gtgagattitt ttgtttcc.ca ggtatagcag got tatgttt ggtggcatta 252O 

aattggitttc tittaaaatgc tittggtggca ctitttgtaaa cagattgct t c tagattgtt 2580 

acaaac caag cctaagacac atctgtgaat acttagattt gtagcttaat cacattctag 264 O 

acttgtgagt togaatgacaa agcagttgaa caaaaattat gigcatttaag aatttaacat 27 OO 

gtcttagctg taaaaatgag aaagttgttgg ttggttittaa aatctggtaa ctic catgatg 276 O 

aaaagaaatt tattittatac gtgttatgtc. tctaataaag tatto atttgataaaaaaaa 282O 

aaaaaaaaaa aaaaaaaang timhg 284.4 

<210s, SEQ ID NO 2 O 
&211s LENGTH: 176 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 2O 

Met Ser Ala Gly Gly Ala Ser Val Pro Pro Pro Pro Asn Pro Ala Val 
1. 5 1O 15 

Ser Phe Pro Pro Pro Arg Val Thr Lieu Pro Ala Gly Pro Asp Ile Leu 
2O 25 3O 

Arg Thr Tyr Ser Gly Ala Phe Val Cys Lieu. Glu Ile Leu Phe Gly Gly 
35 4 O 45 

Lieu Val Trp Ile Lieu Val Ala Ser Ser Asn Val Pro Lieu Pro Lieu. Lieu. 
SO 55 6 O 

Gln Gly Trp Val Met Phe Val Ser Val Thr Ala Phe Phe Phe Ser Lieu. 
65 70 7s 8O 

Lieu. Phe Lieu. Gly Met Phe Lieu. Ser Gly Met Val Ala Glin Ile Asp Ala 
85 90 95 

Asn Trp Asin Phe Lieu. Asp Phe Ala Tyr His Phe Thr Val Phe Val Phe 
1OO 105 11 O 

Tyr Phe Gly Ala Phe Lieu. Lieu. Glu Ala Ala Ala Thir Ser Lieu. His Asp 
115 12 O 125 

Lieu. His Cys Asn Thr Thr Ile Thr Gly Glin Pro Leu Lleu Ser Asp Asn 
13 O 135 14 O 

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

Ala Cys Tyr Gly Cys Ser Lieu. Gly Lieu Ala Lieu. Arg Arg Trp Arg Pro 
1.65 17O 17s 

<210s, SEQ ID NO 21 
&211s LENGTH: 12642 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: 7145, 7158, 7.460, 7461, 7462, 7463, 7467, 7717, 7756, 

7795, 7799, 78O3, 7818, 7822, 7833, 7842, 7843, 7852, 786O 7864, 
7871, 7876, 8141, 11251, 11283, 11294, 113 O1, 11309, 11336, 
11341, 11345, 11352, 11357, 11363 11373, 11380, 11391 

<223> OTHER INFORMATION: n = A, T, C or G 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222> LOCATION: 11399, 11402, 11412, 11424, 11427, 11428, 11435, 11445, 
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catat citt.co. atagotctgc agatt cittgg natgaagtica agcacagttt gctag accca 28O 

ggnt cactico totngagtat naact aggna CCC atgagtg aaact taat a gctgtna agg 34 O 

naagnaacct gnctgtnctg. CCnagagagg atnaagctgn cc catct cag incagotgtnc 4 OO 

tnaaaagaag gnc aggtgtc. tctnttinnaa agggnaagag gaagincattg gtggaaatgg 460 

nattitt Cagg tric acttincc attcc cangn atgggtingag atcttgtgga gctgggatnc 52O 

atgtttingaa ct catt cata cct gtagnag incacgaattic caagtagatt gtgtttggit c 58 O 

tgtacaggct gaa.gc.ccc.ct gct ct cocac ccaagtgc.cc ccactgagca ggc.ca acatg 64 O 

CtgttgttggC Cacatatact gggctgat Co aggctggitta t caccaaac a gcaaaccata 7 OO 

gggalacagct gctttgc.cat aga.cccalata cc catgtaga t ct ct catga gag cago cat 760 

aact cagacic cactgaccala Cagggc.catg agtgacagoc agaac cagtg alaggt ccaag 82O 

taggacacag agcagggctt ttcttaccat acacattatc. tccagaggitt atttctaccc 88O 

cact coct at t caaggcc td ttggagcaca citgcaaaag.c aaaag cacag taact caatt 94 O 

tacacatgat tataat catt to cagtgcac acattt catc accaggtgga t cctdagcta 2 OOO 

gcc catgitaa atc.cgggitta acc catattg gtaat catac toaaaag cac ttitt caccct 2O6 O 

acattctact agccaatcaa agacaaagag ttgtggcctic taccattgcc ttggcttctg 212 O 

gacaccCtca caa.gct at CC CaaggttcCC ggct caa.ccc ccagggrggc cggaCat CCt 218O 

t cacatcc.ca cligggc cata aaaat attgc catgaga.ccc aaagt cct c c cacactic titt 224 O 

gcago'cct co toccatgaat ccc caatggc ctdcacttgt nacagtttgg gtgtttgnat 23 OO 

agataaag.ca cqtatgagaa gagaaaacaa aataaatcaa citttittaaaa aagccagolac 2360 

tgtgctgtca atgtttitttt tttcttitt ca attinctagot cagaaaag.ca gaagg taaat 242 O 

aatgtcaggt caatgaatat cagatatatt ttittgactgt acattacagt gaagtgtaat 248O 

Ctttitt acac ctdcaagtico at cittattta ttcttgtaaa tott.ccctga caatgtttgt 254 O 

aatatggctg tdttaaaaaa totatacaat aaa.gctgtga ccctgagaww matgtttitcc 26 OO 

taagataaaa aaaangnnan instnykninnc tkinnnnngtin hg 26.42 

<210s, SEQ ID NO 22 
&211s LENGTH: 1463 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 22 

Met Ala Ser Lieu Ala Ala Lieu Ala Lieu. Ser Lieu Lleu Lieu. Arg Lieu. Glin 
1. 5 1O 15 

Lieu Pro Pro Lieu Pro Gly Ala Arg Ala Glin Ser Ala Pro Gly Gly Cys 
2O 25 3O 

Ser Phe Asp Glu. His Tyr Ser Asn Cys Gly Tyr Ser Val Ala Leu Gly 
35 4 O 45 

Thr Asn Gly Phe Thr Trp Glu Glin Ile Asn Thr Thr Glu Lys Pro Met 
SO 55 6 O 

Lieu. Asp Glin Ala Val Pro Thr Gly Ser Phe Met Met Val Asin Ser Ser 
65 70 7s 8O 

Gly Arg Ala Ser Gly Glin Lys Ala His Lieu. Lieu Lleu Pro Thir Lieu Lys 
85 90 95 

Glu Asn Asp Thr His Cys Ile Asp Phe His Tyr Tyr Phe Ser Ser Arg 
1OO 105 11 O 
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Asp Arg Ser Ser Pro Gly Ala Lieu. Asn Val Tyr Val Llys Val Asn Gly 
115 12 O 125 

Gly Pro Glin Gly Asn Pro Val Trp Asn Val Ser Gly Val Val Thr Glu 
13 O 135 14 O 

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

Tyr Glin Val Ile Phe Glu Ser Val Ser Leu Lys Gly His Pro Gly Tyr 
1.65 17O 17s 

Ile Ala Val Asp Glu Val Arg Val Lieu Ala His Pro Cys Arg Lys Ala 
18O 185 19 O 

Pro His Phe Lieu. Arg Lieu. Glin Asn Val Glu Val Asn Val Gly Glin Asn 
195 2OO 2O5 

Ala Thr Phe Glin Cys Ile Ala Gly Gly Lys Trp Ser Gln His Asp Llys 
21 O 215 22O 

Lieu. Trp Lieu. Glin Glin Trp Asn Gly Arg Asp Thr Ala Lieu Met Val Thr 
225 23 O 235 24 O 

Arg Val Val Asn His Arg Arg Phe Ser Ala Thr Val Ser Val Ala Asp 
245 250 255 

Thir Ala Glin Arg Ser Val Ser Lys Tyr Arg Cys Val Ile Arg Ser Asp 
26 O 265 27 O 

Gly Gly Ser Gly Val Ser Asn Tyr Ala Glu Lieu. Ile Val Lys Glu Pro 
27s 28O 285 

Pro Thr Pro Ile Ala Pro Pro Glu Lieu. Leu Ala Val Gly Ala Thr Tyr 
29 O 295 3 OO 

Lieu. Trp Ile Llys Pro Asn Ala Asn. Ser Ile Ile Gly Asp Gly Pro Ile 
3. OS 310 315 32O 

Ile Leu Lys Glu Val Glu Tyr Arg Thr Thir Thr Gly. Thir Trp Ala Glu 
3.25 330 335 

Thr His Ile Val Asp Ser Pro Asn Tyr Lys Lieu. Trp His Lieu. Asp Pro 
34 O 345 35. O 

Asp Val Glu Tyr Glu Ile Arg Val Lieu. Lieu. Thir Arg Pro Gly Glu Gly 
355 360 365 

Gly Thr Gly Pro Pro Gly Ala Pro Leu. Thir Thr Arg Thr Lys Cys Ala 
37 O 375 38O 

Asp Pro Val His Gly Pro Glin Asn Val Glu Ile Val Asp Ile Arg Ala 
385 390 395 4 OO 

Arg Glin Lieu. Thir Lieu Gln Trp Glu Pro Phe Gly Tyr Ala Val Thr Arg 
4 OS 41O 415 

Cys His Ser Tyr Asn Lieu. Thr Val Glin Tyr Glin Tyr Val Phe Asin Glin 
42O 425 43 O 

Gln Glin Tyr Glu Ala Glu Glu Val Ile Glin Thir Ser Ser His Tyr Thr 
435 44 O 445 

Lieu. Arg Gly Lieu. Arg Pro Phe Met Thir Ile Arg Lieu. Arg Lieu. Lieu. Lieu. 
450 45.5 460 

Ser Asn Pro Glu Gly Arg Met Glu Ser Glu Glu Lieu Val Val Glin Thr 
465 470 47s 48O 

Glu Glu Asp Val Pro Gly Ala Val Pro Lieu. Glu Ser Ile Glin Gly Gly 
485 490 495 

Pro Phe Glu Glu Lys Ile Tyr Ile Gln Trp Llys Pro Pro Asn Glu Thr 
SOO 505 51O 

Asn Gly Val Ile Thr Lieu. Tyr Glu Ile Asn Tyr Lys Ala Val Gly Ser 
515 52O 525 
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Lieu. Asp Pro Ser Ala Asp Lieu. Ser Ser Glin Arg Gly Llys Val Phe Lys 
53 O 535 54 O 

Lieu. Arg Asn Glu Thr His His Leu Phe Val Gly Lieu. Tyr Pro Gly Thr 
5.45 550 555 560 

Thr Tyr Ser Phe Thr Ile Lys Ala Ser Thr Ala Lys Gly Phe Gly Pro 
565 st O sts 

Pro Val Thir Thr Arg Ile Ala Thr Lys Ile Ser Ala Pro Ser Met Pro 
58O 585 59 O 

Glu Tyr Asp Thr Asp Thr Pro Leu. Asn Glu Thir Asp Thr Thr Ile Thr 
595 6OO 605 

Val Met Leu Lys Pro Ala Glin Ser Arg Gly Ala Pro Val Ser Val Tyr 
610 615 62O 

Glin Lieu Val Val Lys Glu Glu Arg Lieu Gln Lys Ser Arg Arg Ala Ala 
625 630 635 64 O 

Asp Ile Ile Glu. Cys Phe Ser Val Pro Val Ser Tyr Arg Asn Ala Ser 
645 650 655 

Ser Lieu. Asp Ser Lieu. His Tyr Phe Ala Ala Glu Lieu Lys Pro Ala Asn 
660 665 67 O 

Lieu Pro Val Thr Glin Pro Phe Thr Val Gly Asp Asn Lys Thr Tyr Asn 
675 68O 685 

Gly Tyr Trp Asn Pro Pro Leu Ser Pro Leu Lys Ser Tyr Ser Ile Tyr 
69 O. 695 7 OO 

Phe Glin Ala Lieu. Ser Lys Ala Asn Gly Glu Thir Lys Ile Asn. Cys Val 
7 Os 71O 71s 72O 

Arg Lieu Ala Thr Lys Ala Pro Met Gly Ser Ala Glin Val Thr Pro Gly 
72 73 O 73 

Thr Pro Leu. Cys Lieu. Lieu. Thir Thr Gly Ala Ser Thr Glin Asn Ser Asn 
740 74. 7 O 

Thr Val Glu Pro Glu Lys Glin Val Asp Asn Thr Val Lys Met Ala Gly 
7ss 760 765 

Val Ile Ala Gly Lieu. Lieu Met Phe Ile Ile Ile Lieu. Lieu. Gly Val Met 
770 775 78O 

Lieu. Thir Ile Lys Arg Arg Arg Asn Ala Tyr Ser Tyr Ser Tyr Tyr Lieu. 
78s 79 O 79. 8OO 

Ser Glin Arg Llys Lieu Ala Lys Lys Glin Lys Glu Thr Glin Ser Gly Ala 
805 810 815 

Glin Arg Glu Met Gly Pro Wall Ala Ser Ala Asp Llys Pro Thir Thr Lys 
82O 825 83 O 

Lieu. Ser Ala Ser Arg Asn Asp Glu Gly Phe Ser Ser Ser Ser Glin Asp 
835 84 O 845 

Val Asn Gly Phe Thr Asp Gly Ser Arg Gly Glu Lieu Ser Glin Pro Thr 
850 855 860 

Lieu. Thir Ile Glin Thr His Pro Tyr Arg Thr Cys Asp Pro Val Glu Met 
865 87O 87s 88O 

Ser Tyr Pro Arg Asp Glin Phe Glin Lieu Ala Ile Arg Val Ala Asp Lieu. 
885 890 895 

Lieu Gln His Ile Thr Gln Met Lys Arg Gly Glin Gly Tyr Gly Phe Lys 
9 OO 905 91 O 

Glu Glu Tyr Glu Ala Leu Pro Glu Gly Glin Thr Ala Ser Trp Asp Thr 
915 92 O 925 

Ala Lys Glu Asp Glu Asn Arg Asn Lys Asn Arg Tyr Gly Asn. Ile Ile 
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93 O 935 

Ser Tyr Asp His Ser Arg Val 
945 950 

His Ser Asp Tyr Ile Asn Ala 
965 

Arg His Tyr Ile Ala Thr Glin 
98O 

Phe Trp Arg Met Ile Trp Gln 
995 

Thir Asn Lieu Val Glu Val Gly 
1010 1 O15 

Asp Asp Thr Glu Val Tyr Gly 
1025 103 O 

Glu Pro Lieu Ala Glu Tyr Val 
1045 

Arg Lieu. 

Asn Tyr 

Gly Pro 
985 

Glu Asn 
1OOO 

Arg Val 

Asp Ile 

Ile Arg 

Lieu Wall 
955 

Ile Asp 

Met Glin 

Ser Ala 

Lys Cys 

Llys Val 
1035 

Thir Phe 
1OSO 

62 

- Continued 

94 O 

Lieu. Asp Gly 

Gly Tyr His 

Glu Thir Wall 
99 O 

Ser Ile Wall 
1 OOS 

Val Arg Tyr 
1 O2O 

Thir Lieu. Ile 

Thir Wall Glin 

Gly Tyr His Glu Ile Arg Glu Lieu. Arg Lieu. Phe His Phe Thr 
106 O 1065 

Pro Asp His Gly Val Pro Cys Tyr Ala Thr Gly Lieu. Leu Gly 
1075 108O 1085 

Arg Glin Val Llys Phe Lieu. Asn Pro Pro Glu Ala Gly Pro Ile 
1090 1095 

His Cys Ser Ala Gly Ala Gly 
1105 111 O 

Thr Met Lieu. Asp Met Ala Glu 
1125 

Cys Val Arg Glu Lieu. Arg Ala 
114 O 

Glu Glin Tyr Val Phe Val His 
1155 

11OO 

Arg Thr Gly Cys Phe Ile Ala 
1115 

Asin Glu Gly Val Val Asp Ile 
113 O 

Glin Arg Val Asn Lieu Val Glin 
1145 1150 

Asp Pro 
96.O 

Arg Pro 
97. 

Met Wall 

Trp Pro 

Glu Thir 
104 O 

Llys Llys 
105.5 

Ser Trp 

Phe Wall 

Wall Wall 

Ile Asp 
112 O 

Phe Asn 
1135 

Thr Glu 

Asp Ala Ile Lieu. Glu Ala Cys Lieu. Cys 
1160 1165 

Gly Asn Thr Ala Ile Pro Val Cys Glu Phe Arg Ser Lieu. Tyr 
1170 1175 118O 

Ile Ser Arg Lieu. Asp Pro Glin Thir Asn. Ser Ser Glin Ile Llys 
1185 119 O 11.95 

Phe Glin Thr Lieu. Asn Ile Val Thr Pro Arg Val Arg Pro Glu 
12O5 121 O 

Ser Ile Gly Lieu Lleu Pro Arg Asn His Asp Lys Asn Arg Ser 
122 O 1225 1230 

Val Lieu Pro Lieu. Asp Arg Cys Lieu Pro Phe Lieu. Ile Ser Val 
1235 124 O 1245 

Tyr Asn 

Asp Glu 
12 OO 

Asp Cys 
1215 

Met Asp 

Asp Gly 

Glu Ser Ser Asn Tyr Ile Asn Ala Ala Lieu Met Asp Ser His Lys Glin 
1250 1255 

Pro Ala Ala Phe Wal Wall. Thir 
1265 127 O 

Asp Phe Trp Arg Lieu Val Phe 
1285 

Lieu. Asn. Glu Met Asp Thr Ala 
13 OO 

Lys. Thir Ser Gly Cys Tyr Gly 
1315 

126 O 

Gln His Pro Leu Pro Asn. Thir 
1275 

Asp Tyr Asn. Cys Ser Ser Val 
129 O 

Glin Phe Cys Met Glin Tyr Trp 
13 OS 1310 

Pro Ile Glin Wall Glu Phe Wall 
132O 1325 

Wall Ala 
128O 

Wal Met 
1295 

Pro Glu 

Ser Ala 

Asp Ile Asp Glu Asp Ile Ile His Arg Ile Phe Arg Ile Cys Asn Met 
1330 1335 134 O 

Apr. 25, 2013 
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atggacaaga tigagagacaa taagtacagg to cagtgaaa C caaaagaat caat atcatg 26 O 

ctgct citcca ttgttgg tagc atttgcagtic togctggcticc ct cittaccat ctittaac act 32O 

gtgtttgatt ggaatcatca gat cattgct acctgcaa.cc acaatctgtt attcc tigctic 38O 

tgccacct ca cagcaatgat atccacttgt gtcaa.ccc.ca tattt tatgg gttcc tigaac 44 O 

aaaaact tcc agagagacitt gcagttctitc ttcaacttitt gtgattt cog gtc.tc.gggat SOO 

gatgattatgaaacaatago catgtccacg atgcacacag atgtttccaa aacttctittg 560 

aagcaa.gcaa gcc cagtc.gc atttaaaaaa atcaacaa.ca atgatgataa tdaaaaaatc 62O 

tgaaac tact tatagoctat gigt cocqqat gacatctgtt taaaaacaag cacaacctgc 68O 

aacatactitt gattacctgt tot cocaagg amtggggttgaaatcatttgaaaatgacta 74 O 

agattittctt gtc.ttggctt titt actgctt ttgttgtagt tdt cataatt tacatttggg 8OO 

aacaaaaggg ttngggctt tkgggat.ctt t ctinggirrat tagkkgttgn accmgacat c 86 O 

tittgaagtgc tittttgttgaa tttaccag 888 

<210s, SEQ ID NO 26 
&211s LENGTH: 384 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 26 

Met Asn. Ser Thir Lieu. Phe Ser Glin Wall Glu. Asn His Ser Wal His Ser 
1. 5 1O 15 

Asn Phe Ser Glu Lys Asn Ala Glin Lieu. Lieu Ala Phe Glu Asn Asp Asp 
2O 25 3O 

Cys His Lieu Pro Lieu Ala Met Ile Phe Thir Lieu Ala Lieu Ala Tyr Gly 
35 4 O 45 

Ala Val Ile Ile Lieu. Gly Val Ser Gly Asn Lieu Ala Lieu. Ile Ile Ile 
SO 55 6 O 

Ile Lieu Lys Gln Lys Glu Met Arg Asin Val Thr Asn. Ile Lieu. Ile Val 
65 70 7s 8O 

Asn Lieu. Ser Phe Ser Asp Lieu. Lieu Val Ala Ile Met Cys Lieu Pro Phe 
85 90 95 

Thr Phe Val Tyr Thr Lieu Met Asp His Trp Val Phe Gly Glu Ala Met 
1OO 105 11 O 

Cys Llys Lieu. Asn Pro Phe Val Glin Cys Val Ser Ile Thr Val Ser Ile 
115 12 O 125 

Phe Ser Lieu Val Lieu. Ile Ala Val Glu Arg His Glin Lieu. Ile Ile Asn 
13 O 135 14 O 

Pro Arg Gly Trp Arg Pro Asn. Asn Arg His Ala Tyr Val Gly Ile Ala 
145 150 155 160 

Val Ile Trp Val Lieu Ala Val Ala Ser Ser Leu Pro Phe Lieu. Ile Tyr 
1.65 17O 17s 

Glin Val Met Thr Asp Glu Pro Phe Glin Asn Val Thr Lieu. Asp Ala Tyr 
18O 185 19 O 

Lys Asp Llys Tyr Val Cys Phe Asp Glin Phe Pro Ser Asp Ser His Arg 
195 2OO 2O5 

Lieu. Ser Tyr Thr Thr Lieu Lleu Lieu Val Leu Gln Tyr Phe Gly Pro Leu 
21 O 215 22O 

Cys Phe Ile Phe Ile Cys Tyr Phe Lys Ile Tyr Ile Arg Lieu Lys Arg 
225 23 O 235 24 O 
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Arg Asn. Asn Met Met Asp Llys Met Arg Asp Asn Llys Tyr Arg Ser Ser 
245 250 255 

Glu Thir Lys Arg Ile Asn. Ile Met Lieu. Lieu. Ser Ile Val Val Ala Phe 
26 O 265 27 O 

Ala Val Cys Trp Leu Pro Leu. Thir Ile Phe Asn Thr Val Phe Asp Trp 
27s 28O 285 

Asn His Glin Ile Ile Ala Thr Cys Asn His Asn Lieu. Lieu. Phe Lieu. Lieu 
29 O 295 3 OO 

Cys His Lieu. Thir Ala Met Ile Ser Thr Cys Val Asn Pro Ile Phe Tyr 
3. OS 310 315 32O 

Gly Phe Lieu. Asn Lys Asn. Phe Glin Arg Asp Lieu. Glin Phe Phe Phe Asn 
3.25 330 335 

Phe Cys Asp Phe Arg Ser Arg Asp Asp Asp Tyr Glu Thir Ile Ala Met 
34 O 345 35. O 

Ser Thr Met His Thr Asp Val Ser Lys Thr Ser Lieu Lys Glin Ala Ser 
355 360 365 

Pro Val Ala Phe Llys Lys Ile Asin Asn. Asn Asp Asp Asn. Glu Lys Ile 
37 O 375 38O 

<210s, SEQ ID NO 27 
&211s LENGTH: 852 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 27 

c tagt cct ga citt cacttct gatgaggaag cct ct ct cot tagcc tt cag cctitt cotcc 6 O 

caccctgcca taagtaattt gatcct caag aagttaalacc acacct catt ggit coctdgc 12 O 

taattcacca atttacaaac agcaggaaat agaaacttaa gagaaataca cacttctgag 18O 

aaactgaaac gaCaggggaa aggaggtotc actgagcacc gtcc.ca.gcat CC9gacacca 24 O 

cagoggcc ct tcgctic cacg cagaaaacca cacttct caa acctt cactic aac act tcct 3OO 

t ccc.caaagc Cagaagatgc acaaggagga acatgaggtg gctgtgctgg gggcaccCCC 360 

cagdac catc ct tccaaggit coaccgtgat caa.catccac agcigagacct c cqtgc.ccga 42O 

c catgtcgtc. togg tocctgt toaac accct cittcttgaac toggtgctgtc. tdggctt cat 48O 

agcatt CCC tact.ccgtga agt ct aggga Caggaagatg gttggcgacg taccggggc 54 O 

cCaggcct at gccticcaccg C caagtgcct gaa catctgg gcc ctgattic tdggcatcct 6OO 

catgac catt ggatt catcc tdt tactggt attcggctct gtgacagt ct accatattat 660 

gttacagata atacaggaala aacggggitta Ctagtagcc.g. CCC at agcct gcaac Ctttg 72 O 

Cact coactg. tcaatgctg gcc ctgcacc tigggctgtt gcc cctg.ccc ccttggit cot 78O 

gcc cctagat acagoagttt at acccacac acctgtctac agtgtcatt c aataaagtgc 84 O 

acgtgcttgt ga 852 

<210s, SEQ ID NO 28 
&211s LENGTH: 125 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 28 

Met His Lys Glu Glu. His Glu Val Ala Val Lieu. Gly Ala Pro Pro Ser 
1. 5 1O 15 

Thir Ile Leu Pro Arg Ser Thr Val Ile Asin Ile His Ser Glu. Thir Ser 
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Lieu. Ser Gly Asp Val Glin Ser Ser Glu Val Pro Gly Ala Ala Ala Glu 
2O 25 3O 

Gly Ser Gly Gly Ser Gly Val Gly Ile Gly Asp Arg Phe Lys Ile Glu 
35 4 O 45 

Gly Arg Ala Val Val Pro Gly Val Llys Pro Glin Asp Trp Ile Ser Ala 
SO 55 6 O 

Ala Arg Val Lieu Val Asp Gly Glu Glu. His Val Gly Phe Lieu Lys Thr 
65 70 7s 8O 

Asp Gly Ser Phe Val Val His Asp Ile Pro Ser Gly Ser Tyr Val Val 
85 90 95 

Glu Val Val Ser Pro Ala Tyr Arg Phe Asp Pro Val Arg Val Asp Ile 
1OO 105 11 O 

Thir Ser Lys Gly Llys Met Arg Ala Arg Tyr Val Asn Tyr Ile Llys Thr 
115 12 O 125 

Ser Glu Val Val Arg Lieu Pro Tyr Pro Leu Gln Met Lys Ser Ser Gly 
13 O 135 14 O 

Pro Pro Ser Tyr Phe Ile Lys Arg Glu Ser Trp Gly Trp Thr Asp Phe 
145 150 155 160 

Leu Met Asn. Pro Met Wal Met Met Met Wall Leu Pro Leu Lleu. Ile Phe 
1.65 17O 17s 

Val Lieu. Lieu Pro Llys Val Val Asn. Thir Ser Asp Pro Asp Met Arg Arg 
18O 185 19 O 

Glu Met Glu Glin Ser Met Asn Met Lieu. Asn. Ser Asn His Glu Lieu. Pro 
195 2OO 2O5 

Asp Val Ser Glu Phe Met Thr Arg Lieu Phe Ser Ser Lys Ser Ser Gly 
21 O 215 22O 

Llys Ser Ser Ser Gly Ser Ser Lys Thr Gly Lys Ser Gly Ala Gly Lys 
225 23 O 235 24 O 

Arg Arg 

<210s, SEQ ID NO 31 
&211s LENGTH: 2795 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 31 

ggagctgaat accct C ccag gCacacacag gtgggacaca aataagggitt ttggalaccac 6 O 

tattitt ct ca t cacgacagc aacttaaaat gcc tdggaag atggtctga t c cttggagc 12 O 

citcaaatata ctittggataa tdtttgcago ttct caa.gct tittaaaatcg agaccaccc.c 18O 

agaatctaga tat cittgctic agattggtga citcc.gtc. tca ttgacttgca gcaccacagg 24 O 

Ctgtgagt cc c catttitt ct cttggagaac C cagatagat agt cc actga atgggalaggt 3OO 

gacgaatgag gggaccacat citacgctgac aatgaatcct gttagttittg ggaacgalaca 360 

Ctcttacctg. tccacagcaa Cttgttgaatc taggaaattig gaaaaaggala t c caggtgga 42O 

gatctact ct titt Cotaagg atc.ca.gagat t catttgagt ggCCCtctgg aggctgggaa 48O 

gcc.gat caca gtcaagttgtt Cagttgctga tigt at accca tttgacaggc tiggagataga 54 O 

Cttactgaaa ggagat catc. tcatgaagag ticaggaattt Ctggaggatg Cagacaggaa 6OO 

gtcc ctggaa accalagagtt taagtaac Ctt tact cot gtcattgagg at attggaaa 660 

agttcttgtt togc.cgagcta aattacacat tdatgaaatg gattctgtgc ccacagtaag 72 O 

gcaggctgta aaagaattgc aagtic tacat at cacccaag aatacagtta tittctgtgaa 78O 
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Met Pro Gly Lys Met Val Val Ile Leu Gly Ala Ser Asn Ile Leu Trp 
1. 5 1O 15 

Ile Met Phe Ala Ala Ser Glin Ala Phe Lys Ile Glu Thir Thr Pro Glu 
2O 25 3O 

Ser Arg Tyr Lieu Ala Glin Ile Gly Asp Ser Val Ser Lieu. Thir Cys Ser 
35 4 O 45 

Thir Thr Gly Cys Glu Ser Pro Phe Phe Ser Trp Arg Thr Glin Ile Asp 
SO 55 6 O 

Ser Pro Leu. Asn Gly Lys Val Thr Asn Glu Gly Thr Thr Ser Thr Lieu. 
65 70 7s 8O 

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

Ala Thr Cys Glu Ser Arg Llys Lieu. Glu Lys Gly Ile Glin Val Glu Ile 
1OO 105 11 O 

Tyr Ser Phe Pro Lys Asp Pro Glu Ile His Leu Ser Gly Pro Leu Glu 
115 12 O 125 

Ala Gly Llys Pro Ile Thr Val Lys Cys Ser Val Ala Asp Val Tyr Pro 
13 O 135 14 O 

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

Ser Glin Glu Phe Lieu. Glu Asp Ala Asp Arg Llys Ser Lieu. Glu Thir Lys 
1.65 17O 17s 

Ser Lieu. Glu Val Thr Phe Thr Pro Val Ile Glu Asp Ile Gly Llys Val 
18O 185 19 O 

Lieu Val Cys Arg Ala Lys Lieu. His Ile Asp Glu Met Asp Ser Val Pro 
195 2OO 2O5 

Thr Val Arg Glin Ala Val Lys Glu Lieu. Glin Val Tyr Ile Ser Pro Llys 
21 O 215 22O 

Asn Thr Val Ile Ser Val Asn Pro Ser Thr Lys Lieu Gln Glu Gly Gly 
225 23 O 235 24 O 

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

Phe Trp Ser Lys Llys Lieu. Asp Asin Gly Asn Lieu. Glin His Lieu. Ser Gly 
26 O 265 27 O 

Asn Ala Thir Lieu. Thir Lieu. Ile Ala Met Arg Met Glu Asp Ser Gly Ile 
27s 28O 285 

Tyr Val Cys Glu Gly Val Asn Lieu. Ile Gly Lys Asn Arg Lys Glu Val 
29 O 295 3 OO 

Glu Lieu. Ile Val Glin Ala Phe Pro Arg Asp Pro Glu Ile Glu Met Ser 
3. OS 310 315 32O 

Gly Gly Lieu Val Asn Gly Ser Ser Val Thr Val Ser Cys Llys Val Pro 
3.25 330 335 

Ser Val Tyr Pro Lieu. Asp Arg Lieu. Glu Ile Glu Lieu Lleu Lys Gly Glu 
34 O 345 35. O 

Thir Ile Lieu. Glu Asn. Ile Glu Phe Lieu. Glu Asp Thr Asp Met Lys Ser 
355 360 365 

Lieu. Glu Asn Llys Ser Lieu. Glu Met Thr Phe Ile Pro Thr Ile Glu Asp 
37 O 375 38O 

Thr Gly Lys Ala Lieu Val Cys Glin Ala Lys Lieu. His Ile Asp Asp Met 
385 390 395 4 OO 

Glu Phe Glu Pro Lys Glin Arg Glin Ser Thr Glin Thr Lieu. Tyr Val Asn 
4 OS 41O 415 
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Val Ala Pro Arg Asp Thr Thr Val Lieu Val Ser Pro Ser Ser Ile Leu 
42O 425 43 O 

Glu Glu Gly Ser Ser Val Asn Met Thr Cys Lieu Ser Glin Gly Phe Pro 
435 44 O 445 

Ala Pro Lys Ile Lieu. Trp Ser Arg Glin Lieu Pro Asn Gly Glu Lieu. Glin 
450 45.5 460 

Pro Leu Ser Glu Asn Ala Thr Lieu. Thir Lieu. Ile Ser Thr Lys Met Glu 
465 470 47s 48O 

Asp Ser Gly Val Tyr Lieu. Cys Glu Gly Ile Asn Glin Ala Gly Arg Ser 
485 490 495 

Arg Lys Glu Val Glu Lieu. Ile Ile Glin Val Thr Pro Lys Asp Ile Llys 
SOO 505 51O 

Lieu. Thir Ala Phe Pro Ser Glu Ser Val Lys Glu Gly Asp Thr Val Ile 
515 52O 525 

Ile Ser Cys Thr Cys Gly Asn Val Pro Glu Thir Trp Ile Ile Leu Lys 
53 O 535 54 O 

Llys Lys Ala Glu Thr Gly Asp Thr Val Lieu Lys Ser Ile Asp Gly Ala 
5.45 550 555 560 

Tyr Thir Ile Arg Lys Ala Glin Lieu Lys Asp Ala Gly Val Tyr Glu. Cys 
565 st O sts 

Glu Ser Lys Asn Llys Val Gly Ser Glin Lieu. Arg Ser Lieu. Thir Lieu. Asp 
58O 585 59 O 

Val Glin Gly Arg Glu Asn. Asn Lys Asp Tyr Phe Ser Pro Glu Lieu. Lieu 
595 6OO 605 

Val Lieu. Tyr Phe Ala Ser Ser Lieu. Ile Ile Pro Ala Ile Gly Met Ile 
610 615 62O 

Ile Tyr Phe Ala Arg Lys Ala Asn Met Lys Gly Ser Tyr Ser Lieu Val 
625 630 635 64 O 

Glu Ala Glin Llys Ser Llys Val 
645 

<210s, SEQ ID NO 33 
&211s LENGTH: 1375 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: 1327, 1328, 1329, 1330, 1331, 1332, 1333, 1334, 1335, 

1336, 1337, 1338 1339, 1340, 1341, 1342, 1343, 1344, 1345, 1346, 
1347, 1348, 1349, 1350, 1351, 1352, 1353, 1354, 1355, 1356, 
1357, 1358, 1359, 1360, 1361, 1362, 1363 1364, 1365 

<223> OTHER INFORMATION: n = A, T, C or G 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: 136 6, 1367, 1368, 1369, 1370, 1371, 1372 
<223> OTHER INFORMATION: n = A, T, C or G 

<4 OOs, SEQUENCE: 33 

gagt caccc acgcgt.ccgc ccacgcgt.cc gagcggtctg. gacagcgcgt ggc.cggcgc.c 6 O 

gctgttgggga Cagcatgagc gg.cggttgga tigg.cgcaggt tdgagcgtgg C9aac agggg 12 O 

Ctctgggcct ggcgctgctg. Ctgctgctic gcct cqgact aggcctggag gcc.gc.cgcga 18O 

gcc.cgctitt C Caccc.cgacc tictgcc.cagg cc.gcaggc.cc cagct caggc ticgtgcc cac 24 O 

ccaccaagtt C cagtgcc.gc accagtggct tatgcgtgcc cct cacctgg cqctg.cgaca 3OO 

gggacttgga citgcagcgat ggcagcgatg aggaggagtg Caggattgag C catgitaccC 360 
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Lieu. Arg Asn Ala Thr Thr Met Gly Pro Pro Val Thr Lieu. Glu Ser Val 
195 2OO 2O5 

Pro Ser Val Gly Asn Ala Thr Ser Ser Ser Ala Gly Asp Glin Ser Gly 
21 O 215 22O 

Ser Pro Thr Ala Tyr Gly Val Ile Ala Ala Ala Ala Val Lieu. Ser Ala 
225 23 O 235 24 O 

Ser Lieu Val Thir Ala Thr Lieu. Lieu. Lieu. Lieu. Ser Trp Lieu. Arg Ala Glin 
245 250 255 

Glu Arg Lieu. Arg Pro Lieu. Gly Lieu. Lieu Val Ala Met Lys Glu Ser Lieu. 
26 O 265 27 O 

Lieu. Lieu. Ser Glu Glin Llys Thir Ser Lieu Pro 
27s 28O 

<210s, SEQ ID NO 35 
&211s LENGTH: 1798 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: 6, 7 
<223> OTHER INFORMATION: n = A, T, C or G 

<4 OOs, SEQUENCE: 35 

titcganinggc cqc cogggca ggtaccticaa atttittaggg gagggtgggit tagggactga 6 O 

tact cagatt gtggataata attgaattgg tttittaaagg caa.catago a ttctacago a 12 O 

gggittaatct attatcaaga acagt caccc tdgttaataa caagttttac tdatcagttg 18O 

Ctggttggitt gttggttgg catgttgggtg ttgggtgta taggtgttgttg tdgtgttgttg 24 O 

tgtg tattitt tocc catgag toctittttitt aatcc tdtgg ctittitt cact tacaactago 3OO 

ctaaccctgt aattitt cota catccaagaa aacaat caca aagtagt ggit ttaaatactt 360 

tgttgt attt ggctaattitt gctgtc.ttaa tdcagoctat taagagttgg gttaaaaatc 42O 

agtaat cagt actitt attac at cactgaac taaaatatgg agacatcct c attgaaaatg 48O 

gagggcactic tat cagticta taact atcaa cqtagtgcaa cagggtgttt tdatacctitt 54 O 

gttitt cacct cittgacataa togctatttaa aggcttgaat ttitt coctitt atataattitt 6OO 

caccitt tact ttcaaagtgt tttgttgtag ttggctattg cagagagtgc attgtc.ctat 660 

catt cotaaa cct ggtctgc tittctacatt catgg tatgg aaaccatgtg attctttgta 72 O 

cagtttatcc tdatgttgct totaatgcag tagaggctat titcgc ctitcg cittitt ctitt c 78O 

tcqaccttitt totaaaccct ataattatga agcgattgct tdagaaaata acatataaac 84 O 

atagaataga atagactgac caagatggitt cacagtttct ttttittaact aggttattta 9 OO 

taatgt attt ctdaac cact toggcagacaa attcacaa.ca cittaatgttc at attittgag 96.O 

taaaggaagc taaaac catgtttgctttct gg tactacat gcattagcga aaggittaagt 1 O2O 

aagttttgtt citccactgaa gtaatactta acatctoaga aaaaattittg catgttctgt 108 O 

agttttgt at taaatcagtic attt catatg cactatat ca agtacaaac a gg tagtttac 114 O 

ctgtttatag tagtgtacta acaaagt citc ccttgcagot toagactgtt atctataggc 12 OO 

titat cqttcaaatacago ac ttgaatat co caagtagttc ttctacgcat agct caccitt 126 O 

tctaaaccca gttalagcatg galagagaggt agtagg tagg to agtgtgt ggaagctgca 132O 

aacaagtagg ccttittatt c attgatat ct titt cocaagt actggattitt aaatctgwat 1380 
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<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 38 

Met Ser Asp Ile Gly Asp Trp Phe Arg Ser Ile Pro Ala Ile Thr Arg 
1. 5 1O 15 

Tyr Trp Phe Ala Ala Thr Val Ala Val Pro Lieu Val Gly Lys Lieu. Gly 
2O 25 3O 

Lieu. Ile Ser Pro Ala Tyr Lieu Phe Leu Trp Pro Glu Ala Phe Leu Tyr 
35 4 O 45 

Arg Phe Glin Ile Trp Arg Pro Ile Thr Ala Thr Phe Tyr Phe Pro Val 
SO 55 6 O 

Gly Pro Gly Thr Gly Phe Lieu. Tyr Lieu Val Asn Lieu. Tyr Phe Leu Tyr 
65 70 7s 8O 

Glin Tyr Ser Thr Arg Lieu. Glu Thr Gly Ala Phe Asp Gly Arg Pro Ala 
85 90 95 

Asp Tyr Lieu Phe Met Lieu. Leu Phe Asn Trp Ile Cys Ile Val Ile Thr 
1OO 105 11 O 

Gly Leu Ala Met Asp Met Gln Leu Lleu Met Ile Pro Leu. Ile Met Ser 
115 12 O 125 

Val Lieu. Tyr Val Trp Ala Glin Lieu. Asn Arg Asp Met Ile Val Ser Phe 
13 O 135 14 O 

Trp Phe Gly Thr Arg Phe Lys Ala Cys Tyr Lieu Pro Trp Val Ile Leu 
145 150 155 160 

Gly Phe Asn Tyr Ile Ile Gly Gly Ser Val Ile Asn Glu Lieu. Ile Gly 
1.65 17O 17s 

Asn Lieu Val Gly His Lieu. Tyr Phe Phe Leu Met Phe Arg Tyr Pro Met 
18O 185 19 O 

Asp Lieu. Gly Gly Arg Asn. Phe Lieu. Ser Thr Pro Glin Phe Lieu. Tyr Arg 
195 2OO 2O5 

Trp Leu Pro Ser Arg Arg Gly Gly Val Ser Gly Phe Gly Val Pro Pro 
21 O 215 22O 

Ala Ser Met Arg Arg Ala Ala Asp Glin Asn Gly Gly Gly Gly Arg His 
225 23 O 235 24 O 

Asn Trp Gly Glin Gly Phe Arg Lieu. Gly Asp Glin 
245 250 

<210s, SEQ ID NO 39 
&211s LENGTH: 3599 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: 339 O. 342O 
<223> OTHER INFORMATION: n = A, T, C or G 

<4 OOs, SEQUENCE: 39 

Cagtttggga C caaagccaa agatalaccag gttcat atta attacacgga at aggcaaga 6 O 

alagcatgagc cctgaggagg aaggaaaggg actgtcc cag gtgtact tac Ctcaaagatg 12 O 

aagaaatat c aaagacagga aacco taggit tottgcc citt cagtc.gctat citccttgcc c 18O 

attagtaaaa toggc.cgat gaatgtc.ctic acttctgtcc atctgggcag gaggtgggaa 24 O 

gggtgacgtg caaatggatg ggaggaac cc tttitt toggc agc acccacc acacccago C 3OO 

tagtgccacg caccgcaa.gc gct coataaa cqcacacago gtc.gc swcya cismgkmyscc 360 

gggcggcctt cqcgggattt CtcCtggcgt. C9gctitt cag act cocgagg gtgggataaa 42O 
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aatcgtagga citgctgttgaa gaaaattaat t cact tcctgaaataaaagg gagcc.gctta 276 O 

caagaaataa atgatgitatg togcaatctgc tat catgagt ttacaa.cat c togct cqtatt 282O 

acaccgtgta at cattattt coatgcactt togcct tcgga aatggctgta cattcaagat 288O 

acttgtccaa totgc.catca gaaagtatac atcgaagatg at atcaagga taattcaaat 294 O 

gtat citaa.ca acaatggatt tatto caccc aatgaaactic cagaggaagic totaagagaa 3 OOO 

gctgctgctgaatctgacag ggaattgaac galagatgaca gtacagattg tatgatgat 3 O 6 O 

gttcaaagag aaagaaatgg agtgatt Cag cacac aggcg cagcagctga agaatttaat 312 O 

gatgat actg act gatgaaa at agcattta ttaatgattig agg tatttgt ttaaaattica 318O 

gttcatccaa aatggagtaa tat cott cac citt cagtgtg taaccaa.gca caaaaacagt 324 O 

atcaatgttgaatctgttgaa toggttitt.ccg titt actgtga tigtgctact.g. taaatat acc 33 OO 

t ctittaatta cittctggit ct ctittggtgac ctdtttaaat ttgttgtacat tattgtacat 3360 

agaataaaat gttitt cacat titt tatgacn aaaaww.wraa caaatagctt tittaatagan 342O 

tgtaatgatc atatggtgcg to acctgtgc caaat attct t caatgaaat tatataatgt 3480 

aactittggac ct cagtttitt Ctttagaaat gggtgggaga atgaaaatgc aaatcaggaa 354 O 

accacattaa agt caaggaa ataaaataat ttgaccagag gataaaggac atgagagag 3599 

<210s, SEQ ID NO 4 O 
&211s LENGTH: 664 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 4 O 

Met Ala Ala Val Gly Pro Pro Glin Glin Glin Val Arg Met Ala His Glin 
1. 5 1O 15 

Glin Val Trp Ala Ala Lieu. Glu Val Ala Lieu. Arg Val Pro Cys Lieu. Tyr 
2O 25 3O 

Ile Ile Asp Ala Ile Phe Asn. Ser Tyr Pro Asp Ser Ser Glin Ser Arg 
35 4 O 45 

Phe Cys Ile Val Lieu. Glin Ile Phe Lieu. Arg Lieu Phe Gly Val Phe Ala 
SO 55 6 O 

Ser Ser Ile Val Lieu. Ile Leu Ser Glin Arg Ser Leu Phe Llys Phe Tyr 
65 70 7s 8O 

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

Tyr Tyr Ala Ser Lieu. His Ile Asp Phe Tyr Gly Ala Tyr Asn. Thir Ser 
1OO 105 11 O 

Ala Phe Gly Ile Glu Lieu Lleu Pro Arg Lys Gly Pro Ser Lieu. Trp Met 
115 12 O 125 

Ala Lieu. Ile Val Lieu Gln Lieu. Thr Phe Gly Ile Gly Tyr Val Thr Lieu. 
13 O 135 14 O 

Lieu. Glin Ile His Ser Ile Tyr Ser Glin Lieu. Ile Ile Lieu. Asp Lieu. Lieu. 
145 150 155 160 

Val Pro Val Ile Gly Lieu. Ile Thr Glu Lieu Pro Leu. His Ile Arg Glu 
1.65 17O 17s 

Thir Lieu Lleu Phe Thir Ser Ser Lieu. Ile Lieu. Thir Lieu. Asn. Thir Wall Phe 
18O 185 19 O 

Val Lieu Ala Val Lys Lieu Lys Trp Phe Tyr Tyr Ser Thr Arg Tyr Val 
195 2OO 2O5 



US 2013/0102482 A1 Apr. 25, 2013 
79 

- Continued 

Tyr Lieu. Lieu Val Arg His Met Tyr Arg Ile Tyr Gly Lieu. Glin Lieu. Lieu. 
21 O 215 22O 

Met Glu Asp Thir Trp Lys Arg Ile Arg Phe Pro Asp Ile Lieu. Arg Val 
225 23 O 235 24 O 

Phe Trp Lieu. Thr Arg Val Thr Ala Glin Ala Thr Val Lieu Met Tyr Ile 
245 250 255 

Lieu. Arg Met Ala Asn. Glu Thir Asp Ser Phe Phe Ile Ser Trp Asp Asp 
26 O 265 27 O 

Phe Trp Asp Lieu. Ile Cys Asn Lieu. Ile Ile Ser Gly Cys Asp Ser Thr 
27s 28O 285 

Lieu. Thr Val Lieu. Gly Met Ser Ala Val Ile Ser Ser Val Ala His Tyr 
29 O 295 3 OO 

Lieu. Gly Lieu. Gly Ile Lieu Ala Phe Ile Gly Ser Thr Glu Glu Asp Asp 
3. OS 310 315 32O 

Arg Arg Lieu. Gly Phe Val Ala Pro Val Lieu. Phe Phe Ile Lieu Ala Lieu 
3.25 330 335 

Glin Thr Gly Lieu. Ser Gly Lieu. Arg Pro Glu Glu Arg Lieu. Ile Arg Lieu. 
34 O 345 35. O 

Ser Arg Asn Met Cys Lieu. Lieu. Lieu. Thir Ala Val Lieu. His Phe Ile His 
355 360 365 

Gly Met Thr Asp Pro Val Lieu Met Ser Leu Ser Ala Ser His Val Ser 
37 O 375 38O 

Ser Phe Arg Arg His Phe Pro Val Lieu Phe Val Ser Ala Cys Lieu Phe 
385 390 395 4 OO 

Ile Lieu Pro Val Lieu Lleu Ser Tyr Val Lieu. Trp His His Tyr Ala Lieu. 
4 OS 41O 415 

Asn Thr Trp Leu Phe Ala Val Thr Ala Phe Cys Val Glu Lieu. Cys Lieu. 
42O 425 43 O 

Llys Val Ile Val Ser Lieu. Thr Val Tyr Thr Lieu Phe Met Ile Asp Gly 
435 44 O 445 

Tyr Tyr Asn Val Lieu. Trp Glu Lys Lieu. Asp Asp Tyr Val Tyr Tyr Val 
450 45.5 460 

Arg Ser Thr Gly Ser Ile Ile Glu Phe Ile Phe Gly Val Val Met Phe 
465 470 47s 48O 

Gly Asin Gly Ala Tyr Thr Met Met Phe Glu Ser Gly Ser Lys Ile Arg 
485 490 495 

Ala Phe Met Met Cys Lieu. His Ala Tyr Phe Asn Ile Tyr Lieu. Glin Ala 
SOO 505 51O 

Lys Asn Gly Trp Llys Thr Phe Met Asn Arg Arg Thr Ala Wall Lys Llys 
515 52O 525 

Ile Asin Ser Lieu Pro Glu Ile Lys Gly Ser Arg Lieu. Glin Glu Ile Asn 
53 O 535 54 O 

Asp Val Cys Ala Ile Cys Tyr His Glu Phe Thir Thr Ser Ala Arg Ile 
5.45 550 555 560 

Thr Pro Cys Asn His Tyr Phe His Ala Lieu. Cys Lieu. Arg Llys Trp Lieu. 
565 st O sts 

Tyr Ile Glin Asp Thr Cys Pro Met Cys His Gln Lys Val Tyr Ile Glu 
58O 585 59 O 

Asp Asp Ile Lys Asp Asn. Ser Asn Val Ser Asn. Asn. Asn Gly Phe Ile 
595 6OO 605 

Pro Pro Asn. Glu Thr Pro Glu Glu Ala Val Arg Glu Ala Ala Ala Glu 
610 615 62O 
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aatticcitcaa citgctattta tittatt coag cccagtacta taaagaacgt ttcaccataa 1740 

tgaccctic ca gagctgggaa acctaccaca agatctaaag ttctggctgt ccattaacct 18OO 

c caactatgg totttattitc ttgtggtaat atgatgtgcc titt cott gcc taaatcc citt 1860 

cctggtgtgt atcaac atta tittaatgtct tctaatticag to atttittitt ataagtatgt 1920 

ctataaac at tdaactittaa aaaact tatt tatttatt co act actgtag caattgacag 198O 

attaaaaaaa totaacttica taatttctta ccatalacctic aatgtc.ttitt ttaaaaaata 2O4. O 

aaattaaaaa tdaaaagaga aaaaaaaaaa aaaaaaaaac 2O8 O 

<210s, SEQ ID NO 42 
&211s LENGTH: 253 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 42 

Met Asp Asn Arg Phe Ala Thr Ala Phe Val Ile Ala Cys Val Lieu. Ser 
1. 5 1O 15 

Lieu. Ile Ser Thr Ile Tyr Met Ala Ala Ser Ile Gly Thr Asp Phe Trp 
2O 25 3O 

Tyr Glu Tyr Arg Ser Pro Val Glin Glu Asn. Ser Ser Asp Lieu. Asn Lys 
35 4 O 45 

Ser Ile Trp Asp Glu Phe Ile Ser Asp Glu Ala Asp Glu Lys Thr Tyr 
SO 55 6 O 

Asn Asp Ala Lieu. Phe Arg Tyr Asn Gly Thr Val Gly Lieu. Trp Arg Arg 
65 70 7s 8O 

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

Thr Glu Ser Phe Asp Val Val Thr Lys Cys Val Ser Phe Thr Lieu. Thr 
1OO 105 11 O 

Glu Glin Phe Met Glu Lys Phe Val Asp Pro Gly Asn His Asn Ser Gly 
115 12 O 125 

Ile Asp Lieu. Lieu. Arg Thr Tyr Lieu. Trp Arg Cys Glin Phe Lieu. Lieu Pro 
13 O 135 14 O 

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

Ala Cys Ile Cys Arg Ser Lieu. Tyr Pro Thr Ile Ala Thr Gly Ile Leu 
1.65 17O 17s 

His Lieu. Lieu Ala Gly Lieu. Cys Thr Lieu. Gly Ser Val Ser Cys Tyr Val 
18O 185 19 O 

Ala Gly Ile Glu Lieu. Lieu. His Glin Llys Lieu. Glu Lieu Pro Asp Asn Val 
195 2OO 2O5 

Ser Gly Glu Phe Gly Trp Ser Phe Cys Lieu Ala Cys Val Ser Ala Pro 
21 O 215 22O 

Lieu. Glin Phe Met Ala Ser Ala Lieu. Phe Ile Trp Ala Ala His Thr Asn 
225 23 O 235 24 O 

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

<210s, SEQ ID NO 43 
&211s LENGTH: 2O15 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
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Met Asp Lieu. Glin Gly Arg Gly Val Pro Ser Ile Asp Arg Lieu. Arg Val 
1. 5 1O 15 

Leu Lleu Met Lieu. Phe His Thir Met Ala Glin Ile Met Ala Glu Glin Glu. 
2O 25 3O 

Val Glu Asn Lieu. Ser Gly Lieu. Ser Thr Asn Pro Glu Lys Asp Ile Phe 
35 4 O 45 

Val Val Arg Glu Asn Gly. Thir Thr Cys Lieu Met Ala Glu Phe Ala Ala 
SO 55 6 O 

Llys Phe Ile Val Pro Tyr Asp Val Trp Ala Ser Asn Tyr Val Asp Lieu. 
65 70 7s 8O 

Ile Thr Glu Glin Ala Asp Ile Ala Lieu. Thir Arg Gly Ala Glu Val Lys 
85 90 95 

Gly Arg Cys Gly His Ser Glu Ser Glu Lieu. Glin Val Phe Trp Val Asp 
1OO 105 11 O 

Arg Ala Tyr Ala Lieu Lys Met Lieu. Phe Wall Lys Glu Ser His Asn Met 
115 12 O 125 

Ser Lys Gly Pro Glu Ala Thr Trp Arg Leu Ser Lys Val Glin Phe Val 
13 O 135 14 O 

Tyr Asp Ser Ser Glu Lys Thr His Phe Lys Asp Ala Val Ser Ala Gly 
145 150 155 160 

Llys His Thr Ala Asn. Ser His His Lieu. Ser Ala Lieu Val Thr Pro Ala 
1.65 17O 17s 

Gly Lys Ser Tyr Glu. Cys Glin Ala Glin Glin Thir Ile Ser Lieu Ala Ser 
18O 185 19 O 

Ser Asp Pro Gln Lys Thr Val Thr Met Ile Leu Ser Ala Val His Ile 
195 2OO 2O5 

Gln Pro Phe Asp Ile Ile Ser Asp Phe Val Phe Ser Glu Glu. His Lys 
21 O 215 22O 

Cys Pro Val Asp Glu Arg Glu Glin Lieu. Glu Glu Thir Lieu Pro Lieu. Ile 
225 23 O 235 24 O 

Lieu. Gly Lieu. Ile Lieu. Gly Lieu Val Ile Met Val Thir Lieu Ala Ile Tyr 
245 250 255 

His Val His His Lys Met Thr Ala Asn Glin Val Glin Ile Pro Arg Asp 
26 O 265 27 O 

Arg Ser Glin Tyr Lys His Met Gly 
27s 28O 

<210s, SEQ ID NO 45 
&211s LENGTH: 2937 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 45 

ttagggagtic gacccacgcg tcc.gcggacg cgtgggcgga cqcgtgggitt C9gggactaa 6 O 

ctgcaacgga gag act caag atgatt.ccct ttttacc cat gttittcticta ctattgctgc 12 O 

ttattgttaa ccctataaac gocaacaatc attatgacaa gat cittggct catagt cqta 18O 

t caggggit cq ggacca aggc ccaaatgtct gtgcc ct tca acagattittg ggcaccaaaa 24 O 

agaaat actt Cagcacttgt aagaactggt ataaaaagtic Catctgtgga Cagaaaacga 3OO 

Ctgtgttata taatgttgc cctggittata tagaatgga aggaatgaaa ggctgcc.ca.g 360 

Cagttittgcc cattgaccat gtt tatggca citctgggcat citgggagcc accacaacgc 42O 
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t caataaaac catttitt cag atataaagag aattact tca aattgagtaa titcagaaaaa 282O 

citcaagattit aagttaaaaa gtggtttgga cittgggalaca ggactittata cct ctitttac 288O 

tgtaacaagt act cattaaa ggaaattgaa taaaaaaaa aaaaaaaggg C9gcc.gc 2937 

<210s, SEQ ID NO 46 
&211s LENGTH: 696 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 46 

Met Ile Pro Phe Leu Pro Met Phe Ser Lieu Lleu Lleu Lleu Lleu. Ile Wall 
1. 5 1O 15 

Asn Pro Ile Asn Ala Asn. Asn His Tyr Asp Llys Ile Lieu Ala His Ser 
2O 25 3O 

Arg Ile Arg Gly Arg Asp Glin Gly Pro Asn Val Cys Ala Lieu. Glin Glin 
35 4 O 45 

Ile Leu Gly Thr Lys Llys Llys Tyr Phe Ser Thr Cys Lys Asn Trp Tyr 
SO 55 6 O 

Lys Llys Ser Ile Cys Gly Gln Lys Thr Thr Val Lieu. Tyr Glu. Cys Cys 
65 70 7s 8O 

Pro Gly Tyr Met Arg Met Glu Gly Met Lys Gly Cys Pro Ala Val Lieu. 
85 90 95 

Pro Ile Asp His Val Tyr Gly Thr Lieu. Gly Ile Val Gly Ala Thr Thr 
1OO 105 11 O 

Thr Glin Arg Tyr Ser Asp Ala Ser Lys Lieu. Arg Glu Glu Ile Glu Gly 
115 12 O 125 

Lys Gly Ser Phe Thr Tyr Phe Ala Pro Ser Asn Glu Ala Trp Asp Asn 
13 O 135 14 O 

Lieu. Asp Ser Asp Ile Arg Arg Gly Lieu. Glu Ser Asn Val Asin Val Glu 
145 150 155 160 

Lieu. Lieu. Asn Ala Lieu. His Ser His Met Ile Asn Lys Arg Met Lieu. Thir 
1.65 17O 17s 

Lys Asp Lieu Lys Asn Gly Met Ile Ile Pro Ser Met Tyr Asn. Asn Lieu. 
18O 185 19 O 

Gly Leu Phe Ile Asn His Tyr Pro Asn Gly Val Val Thr Val Asn Cys 
195 2OO 2O5 

Ala Arg Ile Ile His Gly Asn Glin Ile Ala Thr Asn Gly Val Val His 
21 O 215 22O 

Val Ile Asp Arg Val Lieu. Thr Glin Ile Gly. Thir Ser Ile Glin Asp Phe 
225 23 O 235 24 O 

Ile Glu Ala Glu Asp Asp Lieu. Ser Ser Phe Arg Ala Ala Ala Ile Thr 
245 250 255 

Ser Asp Ile Lieu. Glu Ala Lieu. Gly Arg Asp Gly His Phe Thir Lieu. Phe 
26 O 265 27 O 

Ala Pro Thir Asn. Glu Ala Phe Glu Lys Lieu Pro Arg Gly Val Lieu. Glu 
27s 28O 285 

Arg Ile Met Gly Asp Llys Val Ala Ser Glu Ala Lieu Met Lys Tyr His 
29 O 295 3 OO 

Ile Lieu. Asn Thr Lieu Gln Cys Ser Glu Ser Ile Met Gly Gly Ala Val 
3. OS 310 315 32O 

Phe Glu Thir Lieu. Glu Gly Asn. Thir Ile Glu Ile Gly Cys Asp Gly Asp 
3.25 330 335 



US 2013/0102482 A1 Apr. 25, 2013 
86 

- Continued 

Ser Ile Thr Val Asn Gly Ile Llys Met Val Asn Llys Lys Asp Ile Val 
34 O 345 35. O 

Thir Asn. Asn Gly Val Ile His Lieu. Ile Asp Glin Val Lieu. Ile Pro Asp 
355 360 365 

Ser Ala Lys Glin Val Ile Glu Lieu Ala Gly Lys Glin Glin Thir Thr Phe 
37 O 375 38O 

Thir Asp Lieu Val Ala Glin Lieu. Gly Lieu Ala Ser Ala Lieu. Arg Pro Asp 
385 390 395 4 OO 

Gly Glu Tyr Thr Lieu. Lieu Ala Pro Val Asn. Asn Ala Phe Ser Asp Asp 
4 OS 41O 415 

Thir Lieu. Ser Met Asp Glin Arg Lieu. Lieu Lys Lieu. Ile Lieu. Glin Asn His 
42O 425 43 O 

Ile Lieu Lys Val Llys Val Gly Lieu. Asn. Glu Lieu. Tyr Asn Gly Glin Ile 
435 44 O 445 

Lieu. Glu Thir Ile Gly Gly Lys Glin Lieu. Arg Val Phe Val Tyr Arg Thr 
450 45.5 460 

Ala Val Cys Ile Glu Asn. Ser Cys Met Glu Lys Gly Ser Lys Glin Gly 
465 470 47s 48O 

Arg Asn Gly Ala Ile His Ile Phe Arg Glu Ile Ile Llys Pro Ala Glu 
485 490 495 

Llys Ser Lieu. His Glu Lys Lieu Lys Glin Asp Lys Arg Phe Ser Thr Phe 
SOO 505 51O 

Lieu. Ser Lieu. Lieu. Glu Ala Ala Asp Lieu Lys Glu Lieu. Lieu. Thr Glin Pro 
515 52O 525 

Gly Asp Trp Thr Lieu Phe Val Pro Thr Asn Asp Ala Phe Lys Gly Met 
53 O 535 54 O 

Thir Ser Glu Glu Lys Glu Ile Lieu. Ile Arg Asp Lys Asn Ala Lieu. Glin 
5.45 550 555 560 

Asn Ile Ile Leu Tyr His Lieu. Thr Pro Gly Val Phe Ile Gly Lys Gly 
565 st O sts 

Phe Glu Pro Gly Val Thr Asn Ile Leu Lys Thr Thr Glin Gly Ser Lys 
58O 585 59 O 

Ile Phe Lieu Lys Glu Val Asn Asp Thir Lieu. Lieu Val Asn. Glu Lieu Lys 
595 6OO 605 

Ser Lys Glu Ser Asp Ile Met Thr Thr Asn Gly Val Ile His Val Val 
610 615 62O 

Asp Llys Lieu. Lieu. Tyr Pro Ala Asp Thr Pro Val Gly Asn Asp Gln Lieu 
625 630 635 64 O 

Lieu. Glu Ile Lieu. Asn Llys Lieu. Ile Llys Tyr Ile Glin Ile Llys Phe Val 
645 650 655 

Arg Gly Glu Thr Glu Glu Thir Lieu Lys Llys Lieu. Lieu. Glin Glu Asp Thr 
660 665 67 O 

Pro Val Arg Llys Lieu. Glin Ala Asn Llys Llys Val Glin Gly Ser Arg Arg 
675 68O 685 

Arg Lieu. Arg Glu Gly Arg Ser Glin 
69 O. 695 

<210s, SEQ ID NO 47 
&211s LENGTH: 341.7 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 47 
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taattgtc.tt aatggaaatgttaaaattica tatctgatta acatttittaa taacttagag 234 O 

gagattittaa ctittatttaa aaatagg taa aattattgta cctaattatgtctaaagttt 24 OO 

attcaggggit aattitc cctd atgtctgt at aaaat caaga t cittattitta citgatgcata 246 O 

agtic ctagtg gigt caagact agg catatgc titt cagataa ataaggaatt act coaatca 252O 

gttitt.ccc.ca atcaaagaag ccatgtcatt ttactitt tag aaa catacaa ttgggcc caa 2580 

tatgggaatt tt cataatag tt catacatt tdt cago caa cattaaaagg taaccaactic 264 O 

cticagg tatt togtagtttac cctaacgctt ctittaaaaga aagtaggitaa aaaaagaaaa 27 OO 

ggg tagataa tottt cqtat gcaaacttitt coctitatatt ttgtc.tttct titcctttittg 276 O 

actittagtag catcct coac acatttgttgt gcc tatttgaaaggaagct ggggcaccca 282O 

gcgagtttag cct ttaagtt totgttgtatt gatttgcaga ttalagtaatg Ctgagaggaa 288O 

taaagaaggg acagaaac at ggalacatalaa goattgaaaa titc.cggtgct tdggctt.cgg 294 O 

citt cagagta acgt.ca.gtgg cittagggitta aacggccatt ttatt caaat gcttgctata 3 OOO 

caatctgaaa acacactggc aggtgctic ct citccttggca att cattgag tat coagagt 3 O 6 O 

tctacgatgt ttaactgaag aattggctaa tdttittgatc ctic cagtgtg actgttgttt 312 O 

ttgtttgggg gtgggtttgg ggtttitttgc tittitt tatto Ctgaagctta C cagatatga 318O 

atggctaata ctic cattgtt ctdcttgttg taatggtgaa togctittaaga aaaaaaagtg 324 O 

taatttgcta agaataattic atgatctgtt tatgcgataa citccttitttgttacaattitt 33 OO 

tittaaaaaaa gctatttittg ttaatgtaaa gtaaatattt cagagcaaat tttittaaact 3360 

tattgcacta aatacaggct Ctgtacaaaa aaaaaaaaaa agggcggc.cg Ctagact 34.17 

<210s, SEQ ID NO 48 
&211s LENGTH: 657 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 48 

Met Gly Cys Cys Ser Ser Ala Ser Ser Ala Ala Glin Ser Ser Lys Arg 
1. 5 1O 15 

Glu Trp Llys Pro Lieu. Glu Asp Arg Ser Cys Thr Asp Ile Pro Trp Lieu. 
2O 25 3O 

Lieu. Leu Phe Ile Leu Phe Cys Ile Gly Met Gly Phe Ile Cys Gly Phe 
35 4 O 45 

Ser Ile Ala Thr Gly Ala Ala Ala Arg Lieu Val Ser Gly Tyr Asp Ser 
SO 55 6 O 

Tyr Gly Asn. Ile Cys Gly Glin Lys Asn. Thir Lys Lieu. Glu Ala Ile Pro 
65 70 7s 8O 

Asn Ser Gly Met Asp His Thr Glin Arg Llys Tyr Val Phe Phe Lieu. Asp 
85 90 95 

Pro Cys Asn Lieu. Asp Lieu. Ile Asin Arg Lys Ile Llys Ser Val Ala Lieu. 
1OO 105 11 O 

Cys Val Ala Ala Cys Pro Arg Glin Glu Lieu Lys Thr Lieu. Ser Asp Wall 
115 12 O 125 

Glin Llys Phe Ala Glu Ile Asin Gly Ser Ala Lieu. Cys Ser Tyr Asn Lieu. 
13 O 135 14 O 

Llys Pro Ser Glu Tyr Thr Thr Ser Pro Llys Ser Ser Val Lieu. Cys Pro 
145 150 155 160 

Lys Lieu Pro Val Pro Ala Ser Ala Pro Ile Pro Phe Phe His Arg Cys 
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1.65 17O 17s 

Ala Pro Val Asn. Ile Ser Cys Tyr Ala Lys Phe Ala Glu Ala Lieu. Ile 
18O 185 19 O 

Thir Phe Val Ser Asp Asn. Ser Val Lieu. His Arg Lieu. Ile Ser Gly Val 
195 2OO 2O5 

Met Thir Ser Lys Glu Ile Ile Lieu. Gly Lieu. Cys Lieu Lleu Ser Lieu Val 
21 O 215 22O 

Lieu. Ser Met Ile Lieu Met Val Ile Ile Arg Tyr Ile Ser Arg Val Lieu. 
225 23 O 235 24 O 

Val Trp Ile Lieu. Thir Ile Leu Val Ile Leu Gly Ser Lieu. Gly Gly Thr 
245 250 255 

Gly Val Lieu. Trp Trp Lieu. Tyr Ala Lys Glin Arg Arg Ser Pro Lys Glu 
26 O 265 27 O 

Thr Val Thr Pro Glu Glin Lieu. Glin Ile Ala Glu Asp Asn Lieu. Arg Ala 
27s 28O 285 

Lieu. Lieu. Ile Tyr Ala Ile Ser Ala Thr Val Phe Thr Val Ile Leu Phe 
29 O 295 3 OO 

Lieu. Ile Met Lieu Val Met Arg Lys Arg Val Ala Lieu. Thir Ile Ala Lieu. 
3. OS 310 315 32O 

Phe His Val Ala Gly Lys Val Phe Ile His Leu Pro Leu Leu Val Phe 
3.25 330 335 

Gln Pro Phe Trp Thr Phe Phe Ala Leu Val Lieu Phe Trp Val Tyr Trp 
34 O 345 35. O 

Ile Met Thr Lieu Lleu Phe Leu Gly Thr Thr Gly Ser Pro Val Glin Asn 
355 360 365 

Glu Glin Gly Phe Val Glu Phe Lys Ile Ser Gly Pro Leu Glin Tyr Met 
37 O 375 38O 

Trp Trp Tyr His Val Val Gly Lieu. Ile Trp Ile Ser Glu Phe Ile Leu 
385 390 395 4 OO 

Ala Cys Glin Gln Met Thr Val Ala Gly Ala Val Val Thr Tyr Tyr Phe 
4 OS 41O 415 

Thir Arg Asp Lys Arg Asn Lieu Pro Phe Thr Pro Ile Lieu Ala Ser Val 
42O 425 43 O 

Asn Arg Lieu. Ile Arg Tyr His Lieu. Gly Thr Val Ala Lys Gly Ser Phe 
435 44 O 445 

Ile Ile Thr Lieu Val Lys Ile Pro Arg Met Ile Leu Met Tyr Ile His 
450 45.5 460 

Ser Glin Lieu Lys Gly Lys Glu Asn Ala Cys Ala Arg Cys Val Lieu Lys 
465 470 47s 48O 

Ser Cys Ile Cys Cys Lieu. Trp Cys Lieu. Glu Lys Cys Lieu. Asn Tyr Lieu. 
485 490 495 

Asn Glin Asn Ala Tyr Thr Ala Thr Ala Ile Asn Ser Thr Asn Phe Cys 
SOO 505 51O 

Thir Ser Ala Lys Asp Ala Phe Val Ile Lieu Val Glu Asn Ala Lieu. Arg 
515 52O 525 

Val Ala Thir Ile Asn Thr Val Gly Asp Phe Met Leu Phe Leu Gly Lys 
53 O 535 54 O 

Val Lieu. Ile Val Cys Ser Thr Gly Lieu Ala Gly Ile Met Lieu. Lieu. Asn 
5.45 550 555 560 

Tyr Glin Glin Asp Tyr Thr Val Trp Val Leu Pro Leu. Ile Ile Val Cys 
565 st O sts 
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212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 50 

Met Gly Val Ala Gly Arg Asn Arg Pro Gly Ala Ala Trp Ala Val Lieu. 
1. 5 1O 15 

Lieu. Lieu. Lieu. Lieu Pro Pro Lieu. Lieu. Lieu. Lieu Ala Gly Ala Val Pro Pro 
2O 25 3O 

Gly Arg Gly Arg Ala Ala Gly Pro Glin Glu Asp Val Asp Glu. Cys Pro 
35 4 O 45 

Glin Gly Lieu. Asp Asp Cys His Ala Asp Ala Lieu. Cys Glin Asn Thr Pro 
SO 55 6 O 

Thir Ser Tyr Lys Cys Ser Cys Llys Pro Gly Tyr Glin Gly Glu Gly Arg 
65 70 7s 8O 

Glin Cys Glu Asp Ile Asp Glu. Cys Gly Asn. Glu Lieu. Asn Gly Gly Cys 
85 90 95 

Val His Asp Cys Lieu. Asn Ile Pro Gly Asn Tyr Arg Cys Thr Cys Phe 
1OO 105 11 O 

Asp Gly Phe Met Lieu Ala His Asp Gly His Asn. Cys Lieu. Asp Val Asp 
115 12 O 125 

Glu Cys Lieu. Glu Asn. Asn Gly Gly Cys Gln His Thr Cys Val Asn. Wall 
13 O 135 14 O 

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

Asn Glin His Thr Cys Ile His Arg Ser Glu Glu Gly Lieu Ser Cys Met 
1.65 17O 17s 

Asn Lys Asp His Gly Cys Ser His Ile Cys Lys Glu Ala Pro Arg Gly 
18O 185 19 O 

Ser Val Ala Cys Glu. Cys Arg Pro Gly Phe Glu Lieu Ala Lys Asn Glin 
195 2OO 2O5 

Arg Asp Cys Ile Lieu. Thir Cys Asn His Gly Asn Gly Gly Cys Gln His 
21 O 215 22O 

Ser Cys Asp Asp Thr Ala Asp Gly Pro Glu. Cys Ser Cys His Pro Glin 
225 23 O 235 24 O 

Tyr Lys Met His Thr Asp Gly Arg Ser Cys Lieu. Glu Arg Glu Asp Thr 
245 250 255 

Val Lieu. Glu Val Thr Glu Ser Asn. Thir Thr Ser Val Val Asp Gly Asp 
26 O 265 27 O 

Lys Arg Val Lys Arg Arg Lieu. Lieu Met Glu Thir Cys Ala Val Asn. Asn 
27s 28O 285 

Gly Gly Cys Asp Arg Thr Cys Lys Asp Thr Ser Thr Gly Val His Cys 
29 O 295 3 OO 

Ser Cys Pro Val Gly Phe Thr Lieu Gln Leu Asp Gly Lys Thr Cys Lys 
3. OS 310 315 32O 

Asp Ile Asp Glu. Cys Glin Thr Arg Asn Gly Gly Cys Asp His Phe Cys 
3.25 330 335 

Lys Asn. Ile Val Gly Ser Phe Asp Cys Gly Cys Llys Lys Gly Phe Lys 
34 O 345 35. O 

Lieu. Lieu. Thir Asp Glu Lys Ser Cys Glin Asp Val Asp Glu. Cys Ser Lieu. 
355 360 365 

Asp Arg Thr Cys Asp His Ser Cys Ile Asn His Pro Gly Thr Phe Ala 
37 O 375 38O 
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Cys Ala Cys Asn Arg Gly Tyr Thr Lieu. Tyr Gly Phe Thr His Cys Gly 
385 390 395 4 OO 

Asp Thr Asn. Glu. Cys Ser Ile Asn. Asn Gly Gly Cys Glin Glin Val Cys 
4 OS 41O 415 

Val Asn Thr Val Gly Ser Tyr Glu. Cys Glin Cys His Pro Gly Tyr Lys 
42O 425 43 O 

Lieu. His Trp Asn Llys Lys Asp Cys Val Glu Val Lys Gly Lieu. Lieu Pro 
435 44 O 445 

Thir Ser Val Ser Pro Arg Val Ser Lieu. His Cys Gly Lys Ser Gly Gly 
450 45.5 460 

Gly Asp Gly Cys Phe Lieu. Arg Cys His Ser Gly Ile His Lieu. Ser Ser 
465 470 47s 48O 

Asp Val Thir Thr Ile Arg Thr Ser Val Thr Phe Lys Lieu. Asn Glu Gly 
485 490 495 

Lys Cys Ser Lieu Lys Asn Ala Glu Lieu. Phe Pro Glu Gly Lieu. Arg Pro 
SOO 505 51O 

Ala Lieu Pro Glu Lys His Ser Ser Val Lys Glu Ser Phe Arg Tyr Val 
515 52O 525 

Asn Lieu. Thir Cys Ser Ser Gly Lys Glin Val Pro Gly Ala Pro Gly Arg 
53 O 535 54 O 

Pro Ser Thr Pro Lys Glu Met Phe Ile Thr Val Glu Phe Glu Lieu. Glu 
5.45 550 555 560 

Thr ASn Gln Lys Glu Val Thr Ala Ser Cys Asp Lieu. Ser Cys Ile Val 
565 st O sts 

Lys Arg Thr Glu Lys Arg Lieu. Arg Lys Ala Ile Arg Thr Lieu. Arg Llys 
58O 585 59 O 

Ala Wal His Arg Glu Glin Phe His Lieu. Glin Lieu. Ser Gly Met Asn Lieu 
595 6OO 605 

Asp Wall Ala Lys Llys Pro Pro Arg Thir Ser Glu Arg Glin Ala Glu Ser 
610 615 62O 

Cys Gly Val Gly Glin Gly His Ala Glu Asn Glin Cys Val Ser Cys Arg 
625 630 635 64 O 

Ala Gly. Thir Tyr Tyr Asp Gly Ala Arg Glu Arg Cys Ile Lieu. Cys Pro 
645 650 655 

Asn Gly Thr Phe Glin Asn Glu Glu Gly Gln Met Thr Cys Glu Pro Cys 
660 665 67 O 

Pro Arg Pro Gly Asn. Ser Gly Ala Lieu Lys Thr Pro Glu Ala Trp Asn 
675 68O 685 

Met Ser Glu. Cys Gly Gly Lieu. Cys Gln Pro Gly Glu Tyr Ser Ala Asp 
69 O. 695 7 OO 

Gly Phe Ala Pro Cys Glin Lieu. Cys Ala Leu Gly Thr Phe Glin Pro Glu 
7 Os 71O 71s 72O 

Ala Gly Arg Thr Ser Cys Phe Pro Cys Gly Gly Gly Lieu Ala Thr Lys 
72 73 O 73 

His Glin Gly Ala Thr Ser Phe Glin Asp Cys Glu Thr Arg Val Glin Cys 
740 74. 7 O 

Ser Pro Gly His Phe Tyr Asn. Thir Thr Thr His Arg Cys Ile Arg Cys 
7ss 760 765 

Pro Val Gly Thr Tyr Gln Pro Glu Phe Gly Lys Asn Asn Cys Val Ser 
770 775 78O 

Cys Pro Gly Asn Thr Thr Thr Asp Phe Asp Gly Ser Thr Asn Ile Thr 
78s 79 O 79. 8OO 
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attcaa.gcaa tatacactitg accaagaaat tdgaattitca aaatgttcgt gcgggittata 324 O 

taccagatga gtacagtgag tagtt tatgt at Caccagac tiggittattg C caagttata 33 OO 

tat caccalaa agctgtatga citggatgttctggittacct g gtttacaaaa titat cagagt 3360 

agtaaaactt tdatatatat gaggatatta aaact acact aagtat catt tdatt cqatt 342O 

cagaaagtac tittgatat ct ct cagtgctt cagtgctato attgtgagca attgtc.ttta 3480 

tatacgg tac togtagc cata citaggcctgt ctdtggcatt citctagatgt ttcttttitta 354 O 

cacaataaat tcc titat atc agcttgaaaa aaaaaaaaaa aaaaaa 3586 

<210s, SEQ ID NO 52 
&211s LENGTH: 752 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 52 

Met Ala Arg Llys Lieu. Ser Val Ile Lieu. Ile Lieu. Thir Phe Ala Lieu. Ser 
1. 5 1O 15 

Val Thr Asn Pro Leu. His Glu Lieu Lys Ala Ala Ala Phe Pro Glin Thr 
2O 25 3O 

Thr Glu Lys Ile Ser Pro Asn Trp Glu Ser Gly Ile Asn Val Asp Lieu. 
35 4 O 45 

Ala Ile Ser Thr Arg Glin Tyr His Leu Gln Gln Leu Phe Tyr Arg Tyr 
SO 55 6 O 

Gly Glu Asn. Asn. Ser Lieu. Ser Val Glu Gly Phe Arg Llys Lieu. Lieu. Glin 
65 70 7s 8O 

Asn. Ile Gly Ile Asp Llys Ile Lys Arg Ile His Ile His His Asp His 
85 90 95 

Asp His His Ser Asp His Glu. His His Ser Asp His Glu Arg His Ser 
1OO 105 11 O 

Asp His Glu. His His Ser Asp His Glu. His His Ser Asp His Asp His 
115 12 O 125 

His Ser Ser Gly Lys Asn Lys Arg Lys Ala Lieu. Cys Pro Asp His Asp 
13 O 135 14 O 

Ser Asp Ser Ser Gly Lys Asp Pro Arg Asn. Ser Glin Gly Lys Gly Ala 
145 150 155 160 

His Arg Pro Glu. His Ala Ser Gly Arg Arg Asn Val Lys Asp Ser Val 
1.65 17O 17s 

Ser Ala Ser Glu Val Thir Ser Thr Val Tyr Asn Thr Val Ser Glu Gly 
18O 185 19 O 

Thr His Phe Leu Glu Thir Ile Glu Thr Pro Arg Pro Gly Lys Lieu Phe 
195 2OO 2O5 

Pro Lys Asp Val Ser Ser Ser Thr Pro Pro Ser Val Thr Ser Lys Ser 
21 O 215 22O 

Arg Val Ser Arg Lieu Ala Gly Arg Llys Thr Asn. Glu Ser Val Ser Glu 
225 23 O 235 24 O 

Pro Arg Lys Gly Phe Met Tyr Ser Arg Asn Thr Asn Glu Asn Pro Glin 
245 250 255 

Glu Cys Phe Asn Ala Ser Lys Lieu. Lieu. Thir Ser His Gly Met Gly Ile 
26 O 265 27 O 

Glin Val Pro Leu. Asn Ala Thr Glu Phe Asn Tyr Lieu. Cys Pro Ala Ile 
27s 28O 285 

Ile Asin Glin Ile Asp Ala Arg Ser Cys Lieu. Ile His Thir Ser Glu Lys 
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29 O 295 3 OO 

Lys Ala Glu Ile Pro Pro Llys Thr Tyr Ser Leu Glin Ile Ala Trp Val 
3. OS 310 315 32O 

Gly Gly Phe Ile Ala Ile Ser Ile Ile Ser Phe Leu Ser Lieu. Leu Gly 
3.25 330 335 

Val Ile Leu Val Pro Leu Met Asn Arg Val Phe Phe Llys Phe Lieu. Leu 
34 O 345 35. O 

Ser Phe Lieu Val Ala Lieu Ala Val Gly. Thir Lieu. Ser Gly Asp Ala Phe 
355 360 365 

Lieu. His Lieu Lleu Pro His Ser His Ala Ser His His His Ser His Ser 
37 O 375 38O 

His Glu Glu Pro Ala Met Glu Met Lys Arg Gly Pro Leu Phe Ser His 
385 390 395 4 OO 

Lieu. Ser Ser Glin Asn Ile Glu Glu Ser Ala Tyr Phe Asp Ser Thir Trp 
4 OS 41O 415 

Lys Gly Lieu. Thir Ala Lieu. Gly Gly Lieu. Tyr Phe Met Phe Lieu Val Glu 
42O 425 43 O 

His Val Lieu. Thir Lieu. Ile Lys Glin Phe Lys Asp Llys Llys Llys Lys Asn 
435 44 O 445 

Glin Llys Llys Pro Glu Asn Asp Asp Asp Val Glu Ile Llys Lys Glin Lieu. 
450 45.5 460 

Ser Lys Tyr Glu Ser Glin Lieu. Ser Thr Asn. Glu Glu Lys Val Asp Thr 
465 470 47s 48O 

Asp Asp Arg Thr Glu Gly Tyr Lieu. Arg Ala Asp Ser Glin Glu Pro Ser 
485 490 495 

His Phe Asp Ser Glin Glin Pro Ala Val Lieu. Glu Glu Glu Glu Val Met 
SOO 505 51O 

Ile Ala His Ala His Pro Glin Glu Val Tyr Asn Glu Tyr Val Pro Arg 
515 52O 525 

Gly Cys Lys Asn Lys Cys His Ser His Phe His Asp Thr Lieu. Gly Glin 
53 O 535 54 O 

Ser Asp Asp Lieu. Ile His His His His Asp Tyr His His Ile Lieu. His 
5.45 550 555 560 

His His His His Glin Asn His His Pro His Ser His Ser Glin Arg Tyr 
565 st O sts 

Ser Arg Glu Glu Lieu Lys Asp Ala Gly Val Ala Thr Lieu Ala Trp Met 
58O 585 59 O 

Val Ile Met Gly Asp Gly Lieu. His Asn. Phe Ser Asp Gly Lieu Ala Ile 
595 6OO 605 

Gly Ala Ala Phe Thr Glu Gly Lieu Ser Ser Gly Lieu Ser Thr Ser Val 
610 615 62O 

Ala Val Phe Cys His Glu Lieu Pro His Glu Lieu. Gly Asp Phe Ala Val 
625 630 635 64 O 

Lieu. Lieu Lys Ala Gly Met Thr Val Lys Glin Ala Val Lieu. Tyr Asn Ala 
645 650 655 

Lieu. Ser Ala Met Leu Ala Tyr Lieu. Gly Met Ala Thr Gly Ile Phe Ile 
660 665 67 O 

Gly His Tyr Ala Glu Asn Val Ser Met Trp Ile Phe Ala Lieu. Thir Ala 
675 68O 685 

Gly Leu Phe Met Tyr Val Ala Leu Val Asp Met Val Pro Glu Met Leu 
69 O. 695 7 OO 
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gatgaaatgg accgcatggit atatagggta Cttgtgcagt CtcCctic cac tdagc.ca.gc.c 1740 

gagaaagaca cagtgacaat ticaagaac C caggggagt cqgtgacatt gcc ttgcaat 18OO 

gctittagcaa taccc.gaagc ccaccittagc tiggattic titc caaacagaag gataattaat 1860 

gatttggcta acacat caca totatacatgttgccaaatg gaact ctitt c catcc caaag 1920 

gtcCaagt ca gtgatagtgg ttact acaga tigtgtggctg. t calaccagca agggg.ca.gac 198O 

cattttacgg tdgaatcac agtgaccalag aaagggtctg gCttgcc at C Caaaagaggc 2O4. O 

agacgcc.cag gtgcaaaggc tictitt coaga gtcagagaag acatcgtgga ggatgaaggg 21OO 

ggct cqggca tsagatga agaga acact tcaaggagac ttctgcatcc aaaggaccala 216 O 

gaggtgttcc ticaaaacaaa ggatgatgcc atcaatggag acaagaaagc Caagaaaggg 222 O 

agaagaaagc tigaaactctg. galagcatt.cg gaaaaagaac Cagagaccala tittgcagaa 228O 

ggtc.gcagag titttgaatc tagacgaagg at aaa catgg caaacaaac a gattaatc.cg 234 O 

gagggctggg Ctgatattitt agccaaagtic cqtgggaaaa atctoccitaa ggg cacagaa 24 OO 

gtaccc.ccgt tdattaaaac cacaagtic ct c catccttga gcc tagaagt cacaccacct 246 O 

titt.cctgctg titt citc cc cc ct cagcatct c ct gtgcaga cagtaac cag togctgaagaa 252O 

t cct cagoag atgtacct ct acttggtgaa gaagagcacg ttittggg tac cattt cotca 2580 

gccago atgg ggctagalaca Calaccacaat ggagittatt c ttgttgaac C taagta aca 264 O 

agcacacctic tigaggaagt tttgatgac Ctttctgaga agactgagga gataact tcc 27 OO 

actgaaggag acctgaaggg gacagcagcc cct acactta t atctgagcc titatgalacca 276 O 

tctic ct actic togcacacatt agacacagtic tatgaaaag.c ccacc catga agagacggca 282O 

acagagggitt ggtctgcagc agatgttgga t cqt caccag agcc.cacat C Cagtgagtat 288O 

gagcct coat tdgatgctgt citccttggct gag totgagc ccatgcaata ctittgaccca 294 O 

gatttggaga Ctaagt caca accagatgag gataagatga aagaagacac Ctttgcacac 3 OOO 

cittact coaa ccc.ccaccat ctdggittaat gactic cagta cat cacagtt atttgaggat 3 O 6 O 

tctact at aggggalaccagg tdt CC caggc caat cacatc tacaaggact gacagacaac 312 O 

atccaccittg tdaaaagtag totaa.gcact caaga cacct tactgattaa aaaggg tatg 318O 

aaagagatgt Ctcagacact acagggagga aatatgctag agggaga.ccc cacacactic C 324 O 

agaagttctg agagtgaggg C caagaga.gc aaatc catca ctittgcctga Citccacactg 33 OO 

ggtataatga gcagtatgtc. tcc agittaag aagcctg.cgg aalaccacagt ttaccct C 3360 

ctagacaaag acaccacaac agtaacaa.ca acaccaaggc aaaaagttgc ticcgt catcc 342O 

accatgagca ct caccCttic ticgaaggaga cccaacggga gaaggagatt acgc.cccaac 3480 

aaattic cqcc accoggcacaa goaaaccoca cccacaactt ttgc.cccatc agagacttitt 354 O 

tctact caac caact caa.gc acctgacatt aagatttcaa gtcaagtgga gagttct citg 36OO 

gttcct acag Cttgggtgga talacacagtt aat accc.cca alacagttgga aatggagaag 366 O 

aatgcagaac cca catccaa gggaacacca C9gagaaaac acgggaagag gccaaacaaa 372 O 

catcgatata ccc cittctac agtgagctica agagcgt.ccg gatccaa.gcc cagcc cttct 378 O 

ccagaaaata aacatagaaa cattgttact c ccagttcag aaactatact tttgcct aga 384 O 

actgtttctic tdaaaactgagggcc ctitat gattic cittag attacatgac aaccaccaga 3900 

aaaatatatt catcttaccc taaagttccaa gagacacttic cagt cacata taalacccaca 396 O 

t cagatggaa aagaaattaa ggatgatgtt gcc acaaatgttgacaaaca taaaagtgac 4 O2O 


























































































































































































































