
US 20050158241A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/0158241 A1 

Salceda et al. (43) Pub. Date: Jul. 21, 2005 

(54) 

(76) 

(21) 

(22) 

NOVEL METHOD OF DIAGNOSING, 
MONITORING, STAGING, IMAGING AND 
TREATING VARIOUS CANCERS 

Inventors: Susana Salceda, San Jose, CA (US); 
Yongming Sun, San Jose, CA (US); 
Herve Recipon, San Francisco, CA 
(US); Robert Ca?'erkey, San Jose, CA 
(Us) 

Correspondence Address: 
LICATA & TYRRELL RC. 
66 E. MAIN STREET 
MARLTON, NJ 08053 (US) 

Appl. No.: 11/071,974 

Filed: Mar. 4, 2005 

(62) 

(51) 

(52) 

(57) 

Related US. Application Data 

Division of application No. 09/763,978, ?led on Apr. 
25, 2001, ?led as 371 of international application No. 
PCT/US99/19655, ?led on Sep. 1, 1999. 

Publication Classi?cation 

Int. Cl.7 ..................... .. A61K 51/00; G01N 33/574; 
A61K 39/395; C07K 16/30 

US. Cl. .................. .. 424/1.49; 424/155.1; 435/723; 
530/3888 

ABSTRACT 

The present invention provides a new method for detecting, 
diagnosing, monitoring, staging, prognosticating, imaging 
and treating selected cancers including gynecologic cancers 
such as breast, ovarian, uterine and endornetrial cancer and 
lung cancer. 
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NOVEL METHOD OF DIAGNOSING, 
MONITORING, STAGING, IMAGING AND 

TREATING VARIOUS CANCERS 

FIELD OF THE INVENTION 

[0001] This invention relates, in part, to newly developed 
assays for detecting, diagnosing, monitoring, staging, prog 
nosticating, imaging and treating various cancers, particu 
larly gynecologic cancer including ovarian, uterine endome 
trial and breast cancer, and lung cancer. 

BACKGROUND OF THE INVENTION 

[0002] The American Cancer Society has estimated that 
over 560,000 Americans will die this year from cancer. 
Cancer is the second leading cause of death in the United 
States, exceeded only by heart disease. It has been estimated 
that over one million new cancer cases will be diagnosed in 
1999 alone. 

[0003] In women; gynecologic cancers account for more 
than one-fourth of the malignancies. 

[0004] Of the gynecologic cancers, breast cancer is the 
most common. According to the Women’s Cancer Network, 
1 out of every 8 women in the United States is as risk of 
developing breast cancer, and 1 out of every 28 women are 
at risk of dying from breast cancer. Approximately 77% of 
women diagnosed with breast cancer are over the age of 50. 
However, breast cancer is the leading cause of death in 
women between the ages of 40 and 55. 

[0005] Carcinoma of the ovary is another very common 
gynecologic cancer. Approximately one in 70 women will 
develop ovarian cancer during her lifetime. An estimated 
14,500 deaths in 1995 resulted from ovarian cancer. It 
causes more deaths than any other cancer of the female 
reproductive system. Ovarian cancer often does not cause 
any noticeable symptoms. Some possible warning signals, 
however, are an enlarged abdomen due to an accumulation 
of ?uid or vague digestive disturbances (discomfort, gas or 
distention) in women over 40; rarely there will be abnormal 
vaginal bleeding. Periodic, complete pelvic examinations 
are important; a Pap test does not detect ovarian cancer. 
Annual pelvic exams are recommended for women over 40. 

[0006] Also common in women is endometrial cancer or 
carcinoma of the lining of the uterus. According to the 
Women’s Cancer Center endometrial cancer accounts for 
approximately 13% of all malignancies in women. There are 
about 34,000 cases of endometrial cancer diagnosed in the 
United States each year. 

[0007] Uterine sarcoma is another type of uterine malig 
nancy much more rare as compared to other gynecologic 
cancers. In uterine sarcoma, malignant cells start growing in 
the muscles or other supporting tissues of the uterus. Sar 
coma of the uterus is different from cancer of the 
endometrium, a disease in which cancer cells start growing 
in the lining of the uterus. This uterine cancer usually begins 
after menopause. Women who have received therapy with 
high-dose X-rays (external beam radiation therapy) to their 
pelvis are at a higher risk to develop sarcoma of the uterus. 
These X-rays are sometimes given to women to stop bleed 
ing from the uterus. 

[0008] Lung cancer is the second most prevalent type of 
cancer for both men and women in the United States and is 
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the most common cause of cancer death in both sexes. Lung 
cancer can result from a primary tumor originating in the 
lung or a secondary tumor which has spread from another 
organ such as the bowel or breast. Primary lung cancer is 
divided into three main types; small cell lung cancer non 
small cell lung cancer; and mesothelioma. Small cell lung 
cancer is also called “Oat Cell” lung cancer because the 
cancer cells are a distinctive oat shape. There are three types 
of non-small cell lung cancer. These are grouped together 
because they behave in a similar way and respond to 
treatment differently to small cell lung cancer. The three 
types are squamous cell carcinoma, adenocarcinoma, and 
large cell carcinoma. Squamous cell cancer is the most 
common type of lung cancer. It develops from the cells that 
line the airways. Adenocarcinoma also develops from the 
cells that line the airways. However, adenocarcinoma devel 
ops from a particular type of cell that produces mucus 
(phlegm). Large cell lung cancer has been thus named 
because the cells look large and rounded when they are 
viewed under a microscope. Mesothelioma is a rare type of 
cancer which affects the covering of the lung called the 
pleura. Mesothelioma is often caused by exposure to asbes 
tos. 

[0009] Procedures used for detecting, diagnosing, moni 
toring, staging, and prognosticating each of these types of 
cancer are of critical importance to the outcome of the 
patient. In all cases, patients diagnosed early in development 
of the cancer generally have a much greater ?ve-year 
survival rate as compared to the survival rate for patients 
diagnosed with a cancer which has metastasiZed. New 
diagnostic methods which are more sensitive and speci?c for 
early detection of various types of cancer are clearly needed. 

[0010] In the present invention methods are provided for 
detecting, diagnosing, monitoring, staging, prognosticating, 
in vivo imaging and treating selected cancers including, but 
not limited to, gynecologic cancers such as ovarian, breast 
endometrial and/or uterine cancer, and lung cancer via 
detection of a Cancer Speci?c Genes (CSGs). Nine CGSs 
have been identi?ed and refer, among other things, to native 
proteins expressed by the genes comprising the polynucle 
otide sequences of any of SEQ ID NO: 1, 2, 3, 4, 5, 6, 7, 8 
or 9. In the alternative, what is meant by the nine CSGs as 
used herein, means the native mRNAs encoded by the genes 
comprising any of the polynucleotide sequences of SEQ ID 
NO: 1, 2, 3, 4, 5, 6, 7, 8 or 9 or it can refer to the actual genes 
comprising any of the polynucleotide sequences of SEQ ID 
NO: 1, 2, 3, 4, 5, 6, 7, 8 or 9. Fragments of the CSGs such 
as those depicted in SEQ ID NO:10, 11, 12, 13 or 14 can also 
be detected. 

[0011] Other objects, features, advantages and aspects of 
the present invention will become apparent to those of skill 
in the art from the following description. It should be 
understood, however, that the following description and the 
speci?c examples, while indicating preferred embodiments 
of the invention are given by way of illustration only. 
Various changes and modi?cations within the spirit and 
scope of the disclosed invention will become readily appar 
ent to those skilled in the art from reading the following 
description and from reading the other parts of the present 
disclosure. 

SUMMARY OF THE INVENTION 

[0012] Toward these ends, and others, it is an object of the 
present invention to provide a method for diagnosing the 
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presence of selected cancers by analyzing for changes in 
levels of CSG in cells, tissues or bodily ?uids compared With 
levels of CSG in preferably the same cells, tissues, or bodily 
?uid type of a normal human control, Wherein a change in 
levels of CSG in the patient versus the normal human control 
is associated With the selected cancer. For the purposes of 
this invention, by “selected dancer” it is meant to include 
gynecologic cancers such as ovarian, breast, endometrial 
and uterine cancer, and lung dancer. 

[0013] Further provided is a method of diagnosing meta 
static cancer in a patient having a selected cancer Which is 
not knoWn to have metastasiZed by identifying a human 
patient suspected of having a selected cancer that has 
metastasiZed; analyZing a sample of cells, tissues, or bodily 
?uid from such patient for CSG; comparing the CSG levels 
in such cells, tissues, or bodily ?uid With levels of CSG in 
preferably the same cells, tissues, or bodily ?uid type of a 
normal human control, Wherein an increase in CSG levels in 
the patient versus the normal human control is associated 
With a cancer Which has metastasiZed. 

[0014] Also provided by the invention is a method of 
staging selected cancers in a human patient by identifying a 
human patient having such cancer; analyZing a sample of 
cells, tissues, or bodily ?uid from such patient for CSG; 
comparing CSG levels in such cells, tissues, or bodily ?uid 
With levels of CSG in preferably the same cells, tissues, or 
bodily ?uid type of a normal human control sample, Wherein 
an increase in CSG levels in the patient versus the normal 
human control is associated With a cancer Which is progress 
ing and a decrease in the levels of CSG is associated With a 
cancer Which is regressing or in remission. 

[0015] Further provided is a method of monitoring 
selected cancers in patients for the onset of metastasis. The 
method comprises identifying a human patient having a 
selected cancer that is not knoWn to have metastasiZed; 
periodically analyZing a sample of cells, tissues, or bodily 
?uid from such patient for CSG; comparing the CSG levels 
in such cells, tissues, or bodily ?uid With levels of CSG in 
preferably the same cells, tissues, or bodily ?uid type of a 
normal human control sample, Wherein an increase in CSG 
levels in the patient versus the normal human control is 
associated With a cancer Which has metastasiZed. 

[0016] Further provided is a method of monitoring the 
change in stage of selected cancers in humans having such 
cancer by looking at levels of CSG. The method comprises 
identifying a human patient having a selected cancer; peri 
odically analyZing a sample of cells, tissues, or bodily ?uid 
from such patient for CSG; comparing the CSG levels in 
such cells, tissue, or bodily ?uid With levels of CSG in 
preferably the same cells, tissues, or bodily ?uid type of a 
normal human control sample, Wherein an increase in CSG 
levels in the patient versus the normal human control is 
associated With a cancer Which is progressing and a decrease 
in the levels of CSG is associated With a cancer Which is 
regressing or in remission. 

[0017] Further provided are antibodies against CSG or 
fragments of such antibodies Which can be used to detect or 
image localiZation of CSG in a patient for the purpose of 
detecting or diagnosing selected cancers. Such antibodies 
can be polyclonal or monoclonal, or prepared by molecular 
biology techniques. The term “antibody”, as used herein and 
throughout the instant speci?cation is also meant to include 
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aptamers and single-stranded oligonucleotides such as those 
derived from an in vitro evolution protocol referred to as 
SELEX and Well knoWn to those skilled in the art. Anti 
bodies can be labeled With a variety of detectable labels 
including, but not limited to, radioisotopes and paramagnetic 
metals. These antibodies or fragments thereof can also be 
used as therapeutic agents in the treatment of diseases 
characteriZed by eXpression of a CSG. In therapeutic appli 
cations, the antibody can be used Without or With derivati 
Zation to a cytotoXic agent such as a radioisotope, enZyme, 
toXin, drug or a prodrug. 

[0018] Other objects, features, advantages and aspects of 
the present invention Will become apparent to those of skill 
in the art from the folloWing description. It should be 
understood, hoWever, that the folloWing description and the 
speci?c examples, While indicating preferred embodiments 
of the invention, are given by Way of illustration only. 
Various changes and modi?cations Within the spirit and 
scope of the disclosed invention Will become readily appar 
ent to those skilled in the art from reading the folloWing 
description and from reading the other parts of the present 
disclosure. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0019] The present invention relates to diagnostic assays 
and methods, both quantitative and qualitative for detecting, 
diagnosing, monitoring, staging and prognosticating 
selected cancers by comparing levels of CSG With those of 
CSG in a normal human control. What is meant by levels of 
CSG as used herein is levels of the native protein eXpressed 
by the gene comprising the polynucleotide sequence of any 
of SEQ ID NO: 1, 2, 3, 4, 5, 6, 7, 8 or 9. In the alternative, 
What is meant by levels of CSG as used herein is levels of 
the native mRNAencoded by the gene comprising any of the 
polynucleotide sequence of SEQ ID NO: 1, 2, 3, 4, 5, 6, 7, 
8 or 9 or levels of the gene comprising any of the poly 
nucleotide sequences of SEQ ID NO:1, 2, 3, 4, 5, 6, 7, 8 or 
9. Fragments of CSGs such as those depicted in SEQ ID NO: 
10, 11, 12, 13 and 14 can also be detected. Such levels are 
preferably measured in at least one of cells, tissues and/or 
bodily ?uids, including determination of normal and abnor 
mal levels. Thus, for instance, a diagnostic assay in accor 
dance With the invention for diagnosing over-expression of 
CSG protein compared to normal control bodily ?uids, cells, 
or tissue samples may be used to diagnose the presence of 
selected cancers. What is meant by “selected cancers” as 
used herein is a gynecologic cancer such as ovarian, breast, 
endometrial or uterine cancer, or lung case. 

[0020] Any of the 9 CSGs can be measured alone in the 
methods of the invention, or all together or any combination 
thereof. HoWever, for methods relating to gynecologic can 
cers including ovarian, breast, endometrial and uterine can 
cer, it is preferred that levels of CSG comprising SEQ ID 
NO:1 or a fragment thereof be determined. Exemplary 
fragments of this CSG Which can be detected are depicted in 
SEQ ID NO: 10, 11, 12, and 13. For methods relating to lung 
cancer and gynecologic cancers including ovarian, endome 
trial and uterine, it is preferred that levels of CSG compris 
ing SEQ ID NO:2 or 9 be determined. Fragments of this 
CSG such as that depicted in SEQ ID NO:14 can also be 
detected. For methods relating to ovarian cancer, determi 
nation of levels of CSG comprising SEQ ID NO:3 is also 
preferred. 
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[0021] All the methods of the present invention may 
optionally include measuring the levels of other cancer 
markers as Well as CSG. Other cancer markers, in addition 
to CSG, useful in the present invention Will depend on the 
cancer being tested and are knoWn to those of skill in the art. 

[0022] Diagnostic Assays 

[0023] The present invention provides methods for diag 
nosing the presence of selected cancers by analyZing for 
changes in levels of CSG in cells, tissues or bodily ?uids 
compared with levels of CSG in cells, tissues or bodily ?uids 
of preferably the same type from a normal human control, 
Wherein a change in levels of CSG in the patient versus the 
normal human control is associated With the presence of a 
selected cancer. 

[0024] Without limiting the instant invention, typically, 
for a quantitative diagnostic assay a positive result indicat 
ing the patient being tested has cancer is one in Which cells, 
tissues or bodily ?uid levels of the cancer rnarker, such as 
CSG, are at least two times higher, and most preferably are 
at least ?ve times higher, than in preferably the same cells, 
tissues or bodily ?uid of a normal human control. 

[0025] The present invention also provides a method of 
diagnosing metastases of selected cancers in a patient having 
a selected cancer Which has not yet rnetastasiZed for the 
onset of metastasis. In the method of the present invention, 
a human cancer patient suspected of having a selected 
cancer Which may have metastasized (but Which Was not 
previously knoWn to have rnetastasiZed) is identi?ed. This is 
accomplished by a variety of means knoWn to those of skill 
in the art. For example, in the case of ovarian cancer patients 
are typically diagnosed With ovarian cancer folloWing sur 
gical staging and monitoring of CA125 levels. Traditional 
detection methods are also available and Well knoWn for 
other selected cancers Which can be diagnosed by determi 
nation of CSG levels in a patient. 

[0026] In the present invention, determining the presence 
of CSG levels in cells, tissues or bodily ?uid, is particularly 
useful for discriminating betWeen a selected cancer Which 
has not rnetastasiZed and a selected cancer Which has 
rnetastasiZed. Existing techniques have difficulty discrirni 
nating betWeen cancers Which have rnetastasiZed and can 
cers Which have not rnetastasiZed and proper treatment 
selection is often dependent upon such knoWledge. 

[0027] In the present invention, the cancer rnarker levels 
measured in such cells, tissues or bodily ?uid is CSG, and 
are compared With levels of CSG in preferably the same 
cells, tissue or bodily ?uid type of a normal human control. 
That is, if the cancer rnarker being observed is CSG in 
serum, this level is preferably compared with the level of 
CSG in serum of a normal human patient. An increase in the 
CSG in the patient versus the normal human control is 
associated With a cancer Which has rnetastasiZed. 

[0028] Without limiting the instant invention, typically, 
for a quantitative diagnostic assay a positive result indicat 
ing the cancer in the patient being tested or rnonitored has 
rnetastasiZed is one in Which cells, tissues or bodily ?uid 
levels of the cancer rnarker, such as CSG, are at least two 
times higher, and most preferably are at least ?ve times 
higher, than in preferably the same cells, tissues or bodily 
?uid of a normal patient. 
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[0029] Normal hurnan control as used herein includes a 
human patient Without cancer and/or non cancerous samples 
from the patient; in the methods for diagnosing or monitor 
ing for rnetastasis, normal human control may also include 
samples from a human patient that is determined by reliable 
methods to have a selected cancer Which has not rnetasta 
siZed. 

[0030] Staging 
[0031] The invention also provides a method of staging 
selected cancers in human patients. The method comprises 
identifying a human patient having a selected cancer and 
analyZing a sample of cells, tissues or bodily ?uid from such 
human patient for CSG. Then, the method cornpares CSG 
levels in such cells, tissues or bodily ?uid With levels of CSG 
in preferably the same cells, tissues or bodily ?uid type of 
a normal human control sample, Wherein an increase in CSG 
levels in the human patient versus the normal human control 
is associated With a cancer Which is progressing and a 
decrease in the levels of CSG is associated With a cancer 
Which is regressing or in remission. 

[0032] Monitoring 
[0033] Further provided is a method of monitoring 
selected cancers in humans for the onset of metastasis. The 
method comprises identifying a human patient having a 
selected cancer that is not knoWn to have rnetastasiZed; 
periodically analyZing a sample of cells, tissues or bodily 
?uid from such human patient for CSG; comparing the CSG 
levels in such cells, tissues or bodily ?uid With levels of CSG 
in preferably the same cells, tissues or bodily ?uid type of 
a normal human control sample, Wherein an increase in CSG 
levels in the human patient versus the normal human control 
is associated With a cancer Which has rnetastasiZed. 

[0034] Further provided by this invention is a method of 
monitoring the change in stage of selected cancers in 
humans having such cancers. The method comprises iden 
tifying a human patient having a selected cancer; periodi 
cally analyZing a sample of cells, tissues or bodily ?uid from 
such human patient for CSG; comparing the CSG levels in 
such cells, tissues or bodily ?uid With levels of CSG in 
preferably the same cells, tissues or bodily ?uid type of a 
normal human control sample, Wherein an increase in CSG 
levels in the human patient versus the normal human control 
is associated With a cancer Which is progressing in stage and 
a decrease in the levels of CSG is associated With a cancer 
Which is regressing in stage or in remission. 

[0035] Monitoring such patient for onset of metastasis is 
periodic and preferably done on a quarterly basis. HoWever, 
this may be more or less frequent depending on the cancer, 
the particular patient, and the stage of the cancer. 

[0036] Assay Techniques 

[0037] Assay techniques that can be used to determine 
levels of gene expression, such as CSG of the present 
invention, in a sample derived from a patient are Well knoWn 
to those of skill in the art. Such assay methods include 
radioirnrnunoassays, reverse transcriptase PCR (RT-PCR) 
assays, irnrnunohistochernistry assays, in situ hybridiZation 
assays, cornpetitive-binding assays, Western Blot analyses, 
ELISA assays and proteornic approaches. Among these, 
ELISAs are frequently preferred to diagnose a gene’s 
expressed protein in biological ?uids. 
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[0038] An ELISA assay initially comprises preparing an 
antibody, if not readily available from a commercial source, 
speci?c to CSG, preferably a monoclonal antibody. In 
addition a reporter antibody generally is prepared Which 
binds speci?cally to CSG. The reporter antibody is attached 
to a detectable reagent such as radioactive, ?uorescent or 
enZymatic reagent, for example horseradish peroxidase 
enZyme or alkaline phosphatase. 

[0039] To carry out the ELISA, antibody speci?c to CSG 
is incubated on a solid support, eg a polystyrene dish, that 
binds the antibody. Any free protein binding sites on the dish 
are then covered by incubating With a non-speci?c protein 
such as bovine serum albumin. Next, the sample to be 
analyZed is incubated in the dish, during Which time CSG 
binds to the speci?c antibody attached to the polystyrene 
dish. Unbound sample is Washed out With buffer. A reporter 
antibody speci?cally directed to CSG and linked to horse 
radish peroxidase is placed in the dish resulting in binding 
of the reporter antibody to any monoclonal antibody bound 
to CSG. Unattached reporter antibody is then Washed out. 
Reagents for peroxidase activity, including a calorimetric 
substrate are then added to the dish. ImmobiliZed peroxi 
dase, linked to CSG antibodies, produces a colored reaction 
product. The amount of color developed in a given time 
period is proportional to the amount of CSG protein present 
in the sample. Quantitative results typically are obtained by 
reference to a standard curve. 

[0040] A competition assay may be employed Wherein 
antibodies speci?c to CSG attached to a solid support and 
labeled CSG and a sample derived from the host are passed 
over the solid support and the amount of label detected 
attached to the solid support can be correlated to a quantity 
of CSG in the sample. 

[0041] Nucleic acid methods may be used to detect CSG 
mRNA as a marker for selected cancers. Polymerase chain 
reaction (PCR) and other nucleic acid methods, such as 
ligase chain reaction (LCR) and nucleic acid sequence based 
ampli?cation (NASABA), can be used to detect malignant 
cells for diagnosis and monitoring of the various selected 
malignancies. For example, reverse-transcriptase PCR (RT 
PCR) is a poWerful technique Which can be used to detect 
the presence of a speci?c mRNA population in a complex 
mixture of thousands of other mRNA species. In RT-PCR, an 
mRNA species is ?rst reverse transcribed to complementary 
DNA (cDNA) With use of the enZyme reverse transcriptase; 
the cDNA is then ampli?ed as in a standard PCR reaction. 
RT-PCR can thus reveal by ampli?cation the presence of a 
single species of mRNA. Accordingly, if the mRNA is 
highly speci?c for the cell that produces it, RT-PCR can be 
used to identify the presence of a speci?c type of cell. 

[0042] Hybridization to clones or oligonucleotides arrayed 
on a solid support (i.e. gridding) can be used to both detect 
the expression of and quantitate the level of expression of 
that gene. In this approach, a cDNA encoding the CSG gene 
is ?xed to a substrate. The substrate may be of any suitable 
type including but not limited to glass, nitrocellulose, nylon 
or plastic. At least a portion of the DNA encoding the CSG 
gene is attached to the substrate and then incubated With the 
analyte, Which may be RNA or a complementary DNA 
(cDNA) copy of the RNA, isolated from the tissue of 
interest. Hybridization betWeen the substrate bound DNA 
and the analyte can be detected and quantitated by several 
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means including but not limited to radioactive labeling or 
?uorescence labeling of the analyte or a secondary molecule 
designed to detect the hybrid. Quantitation of the level of 
gene expression can be done by comparison of the intensity 
of the signal from the analyte compared With that deter 
mined from knoWn standards. The standards can be obtained 
by in vitro transcription of the target gene, quantitating the 
yield, and then using that material to generate a standard 
curve. 

[0043] Of the proteomic approaches, 2D electrophoresis is 
a technique Well knoWn to those in the art. Isolation of 
individual proteins from a sample such as serum is accom 
plished using sequential separation of proteins by different 
characteristics usually on polyacrylamide gels. First, pro 
teins are separated by siZe using an electric current. The 
current acts uniformly on all proteins, so smaller proteins 
move farther on the gel than larger proteins. The second 
dimension applies a current perpendicular to the ?rst and 
separates proteins not on the basis of siZe but on the speci?c 
electric charge carried by each protein. Since no tWo pro 
teins With different sequences are identical on the basis of 
both siZe and charge, the result of a 2D separation is a square 
gel in Which each protein occupies a unique spot. Analysis 
of the spots With chemical or antibody probes, or subsequent 
protein microsequencing can reveal the relative abundance 
of a given protein and the identity of the proteins in the 
sample. 

[0044] The above tests can be carried out on samples 
derived from a variety of patients’ cells, bodily ?uids and/or 
tissue extracts (homogenates or solubiliZed tissue) such as 
from tissue biopsy and autopsy material. Bodily ?uids useful 
in the present invention include blood, urine, saliva or any 
other bodily secretion or derivative thereof. Blood can 
include Whole blood, plasma, serum or any derivative of 
blood. 

[0045] 
[0046] Antibodies against CSG can also be used in vivo in 
patients suspected of suffering from a selected cancer 
including lung cancer or gynecologic cancers such as ova 
rian, breast, endometrial or uterine cancer. Speci?cally, 
antibodies against a CSG can be injected into a patient 
suspected of having a selected cancer for diagnostic and/or 
therapeutic purposes. The use of antibodies for in vivo 
diagnosis is Well knoWn in the art. For example, antibody 
chelators labeled With Indium-111 have been described for 
use in the radioimmunoscintographic imaging of carcino 
embryonic antigen expressing tumors (Sumerdbn et al. Nucl. 
Med. Biol. 1990 17: 247-254). In particular, these antibody 
chelators have been used in detecting tumors in patients 
suspected of having recurrent colorectal cancer (Griffin et al. 
J. Clin. One. 1991 9: 631-640). Antibodies With paramag 
netic ions as labels for use in magnetic resonance imaging 
have also been described (Lauffer, R. B. Magnetic Reso 
nance in Medicine 1991 22: 339-342). Antibodies directed 
against CSGs can be used in a similar manner. Labeled 
antibodies against a CSG can be injected into patients 
suspected of having a selected cancer for the purpose of 
diagnosing or staging of the disease status of the patient. The 
label used Will be selected in accordance With the imaging 
modality to be used. For example, radioactive labels such as 
Indium-111, Technetium-99m or Iodine-131 can be used for 
planar scans or single photon emission computed tomogra 

In Vivo Antibody Use 
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phy (SPECT). Positron emitting labels such as Fluorine-19 
can be used in positron emission tomography. Paramagnetic 
ions such as Gadlinium (III) or anganese (II) can used in 
magnetic resonance imaging (MRI). Localization of the 
label permits determination of the spread of the cancer. The 
amount of label Within an organ or tissue also alloWs 
determination of the presence or absence of cancer in that 
organ or tissue. 

[0047] For patients diagnosed With a selected cancer, 
injection of an antibody against a CSG can also have a 
therapeutic bene?t. The antibody may exert its therapeutic 
effect alone. Alternatively, the antibody is conjugated to a 
cytotoxic agent such as a drug, toxin or radionuclide to 
enhance its therapeutic effect. Drug monoclonal antibodies 
have been described in the art for example by Garnett and 
BaldWin, Cancer Research 1986 46: 2407-2412. The use of 
toxins conjugated to monoclonal antibodies for the therapy 
of various cancers has also been described by Pastan et al. 
Cell 1986 47: 641-648 Yttrium-90 labeled monoclonal anti 
bodies have been described for maximiZation of dose deliv 
ered to the tumor While limiting toxicity to normal tissues 
(GoodWin and Meares Cancer Supplement 1997 80: 2675 
2680). Other cytotoxic radionuclides including, but not 
limited to Copper-67, Iodine-131 and Rhenium-186 can also 
be used for labeling of antibodies against CSGs. 

[0048] Antibodies Which can be used in these in vivo 
methods include both polyclonal and monoclonal antibodies 
and antibodies prepared via molecular biology techniques. 
Antibody fragments and aptamers and single-stranded oli 
gonucleotides such as those derived from an in vitro evo 
lution protocol referred to as SELEX and Well knoWn to 
those skilled in the art can also be used. 

[0049] The present invention is further described by the 
folloWing examples. These examples are provided solely to 
illustrate the invention by reference to speci?c embodi 
ments. The exempli?cations, While illustrating certain 
aspects of the invention, do not portray the limitations or 
circumscribe the scope of the disclosed invention. 

EXAMPLES 

Example 1 

[0050] Identi?cation of CSGs Were carried out by a sys 
tematic analysis of data in the LIFESEQ database available 
from Incyte Pharmaceuticals, Palo Alto, Calif., using the 
data mining Cancer Leads Automatic Search Package 
(CLASP) developed by diaDexus LLC, Santa Clara, Calif. 

[0051] The CLASP performs the folloWing steps: selec 
tion of highly expressed organ speci?c genes based on the 
abundance level of the corresponding EST in the targeted 
organ versus all the other organs; analysis of the expression 
level of each highly expressed organ speci?c genes in 
normal, tumor tissue, disease tissue and tissue libraries 
associated With tumor or disease. Selection of the candidates 
demonstrating component ESTs Were exclusively or more 
frequently found in tumor libraries. The CLASP alloWs the 
identi?cation of highly expressed organ and cancer speci?c 
genes. A ?nal manual in depth evaluation is then performed 
to ?naliZe the CSGs selection. 
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TABLE 1 

CSG Sequences 

SEQ ID NO: Clone ID Gene ID 

1 16656542 234617 
2 1283171 332459 
3 1649377 481154 
4 236044H1 none assigned 
5 none assigned 255687 
6 none assigned 251313 
7 none assigned 12029 
8 none assigned 251804 

[0052] The folloWing examples are carried out using stan 
dard techniques, Which are Well knoWn and routine to those 
of skill in the art, except Where otherWise described in detail. 
Routine molecular biology techniques of the folloWing 
example can be carried out as described in standard labo 
ratory manuals, such as Sambrook et al., MOLECULAR 
CLONING: A LABORATORY MANUAL, 2nd Ed.; Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, NY. 
(1989). 

Example 2 

Relative Quantitation of Gene Expression 

[0053] Real-Time quantitative PCR With ?uorescent Taq 
man probes is a quantitation detection system utiliZing the 
5‘-3‘ nuclease activity of Taq DNA polymerase. The method 
uses an internal ?uorescent oligonucleotide probe (Taqman) 
labeled With a 5 ‘ reporter dye and a doWnstream, 3‘ quencher 
dye. During PCR, the 5‘-3‘ nuclease activity of Taq DNA 
polymerase releases the reporter, Whose ?uorescence can 
then be detected by the laser detector of the Model 7700 
Sequence Detection System (PE Applied Biosystems, Fos 
ter-City, Calif., USA). 

[0054] Ampli?cation of an endogenous control is used to 
standardiZe the amount of sample RNA added to the reaction 
and normaliZe for Reverse Transcriptase (RT) ef?ciency. 
Either cyclophilin, glyceraldehyde-3-phosphate dehydroge 
nase (GAPDH) or 18S ribosomal RNA (rRNA) is used as 
this endogenous control. To calculate relative quantitation 
betWeen all the samples studied, the target RNA levels for 
one sample Were used as the basis for comparative results 
(calibrator). Quantitation relative to the “calibrator” can be 
obtained using the standard curve method or the compara 
tive method (User Bulletin #2: ABI PRISM 7700 Sequence 
Detection System). 

[0055] The tissue distribution and the level of the target 
gene for every example in normal and cancer tissue Were 
evaluated. Total RNA Was extracted from normal tissues, 
cancer tissues, and from cancers and the corresponding 
matched adjacent tissues. Subsequently, ?rst strand cDNA 
Was prepared With reverse transcriptase and the polymerase 
chain reaction Was done using primers and Taqman probe 
speci?c to each target gene. The results are analyZed using 
the ABI PRISM 7700 Sequence Detector. The absolute 
numbers are relative levels of expression of the target gene 
in a particular tissue compared to the calibrator tissue. 
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[0056] Measurement of Ovr110; Clone ID16656542; 
Gene ID 234617 (SEQ ID NO:1, 10, 11, 12 or 13) TABLE 3-continued 

[0057] The absolute numbers depicted in Table 2 are Relative Levels of Ovr110 Expression in Individual Samples 
relative levels of expression of Ovr110 (SEQ ID NO:1 or a _ 
fragment thereof as depicted in SEQ ID NO:10, 11, 12, or Matchmg 
13 ' 12 1 d'ff ' All h 1 Nmmal ) 1n norma 1 erent US$165‘ t 6 Va ues are Com- Sample ID Tissue Cancer Adjacent Normal 
pared to normal stomach (cal1brator). These RNA samples 
are commercially available pools, originated by pooling OVTBOX Ovary 9 149-09 

les of a articular tissue from different individuals OVr638A Ovary 1O 3'14 
Samp p ' OvrA1B Ovary 11 21.26 

OvrA1C Ovary 12 1.83 
TABLE 2 OvrC360 Ovary 13 0.52 

Ovr18GA Ovary 14 1.07 
Relative Levels of Ovr110 Expression in Pooled Samples OVTZOGA Ovary 15 1-88 

Ovr25GA Ovary 16 2.52 
Tissue NORMAL Ovr206I Ovary 17 2.51 

Ovr32RA Ovary 18 3.01 
colon 0.00 Ovr35GA Ovary 19 5.17 
endometrium 8.82 OVr40G Ovary 20 0.45 
kidney 7.19 OVr50GB Ovary 21 2.69 
liver 0.36 OVrC087 Ovary 22 0.47 
ovary 1.19 OVrC179 Ovary 23 1.46 
pancreas 21.41 OVrC004 Ovary 24 4.99 
prostate 2.79 OVrC007 Ovary 25 13.36 
small intestine 0.03 OVrC109 Ovary 26 6.61 
spleen 0.00 MarnS516 Mammary 16.39 13.74 
00000000000000stoma 1.00 Gland 1 
testis 8.72 MarnS621 Mammary 826.70 4.60 
uterus 0.93 Gland 2 

MamS854 Mammary 34.60 18.30 
Gland 3 

_ _ _ Mam59X Mammary 721.57 27.00 

[0058] The relat1ve levels of express1on in Table 2 shoW Gland 4 
that Ovr110 is expressed at comparable levels in most of the Mam5079 Mammary 80-73 5-10 

~ ~ ~ ' Gland 5 

normal t1ssues analyZed. ‘Pancreas, W1th a relative expre'ssron Mam5967 Mammary 6746-90 7280 
level of 21.41, endometrium (8.82), test1s (8.72), and kidney Gland 6 
(7.19) are the only tissues expressing high levels of Ovr110 Mamsim Mammary 700 2000 
mRNA_ Gland 7 

MamB011X Mammary 1042.00 29.00 

[0059] The absolute numbers in Table 2 Were obtained Glands 
analyZing pools of samples of a particular tissue from MamlZB gllirrrlléngry 134200 
different individuals. 'They can not be compared to the Mamszxl Mdmmdry 50700 
absolute numbers originated from RNA obtamed from tissue Gland 10 
samples of a single individual in Table 3. Mam5123 Mlaménary 24-85 4-24 

Gan 11 

[0060] The absolute numbers depicted in Table 3 are Mam5699 Mammary 84-74 5-54 
relative levels of expression of Ovr110 in 73 pairs of Gland 12 

_ MamS997 Mammary 482.71 11.84 
match1ng samples. All the values are compared to normal Gland 13 
stomach (calibrator). A matching pair is formed by mRNA Mam162X Mammary 15.73 10.59 
from the cancer sample for a particular tissue and mRNA Gland 14 

- - MamA06X Mammary 1418.35 8.20 
from the normal adJacent sample for that same tissue from Gland 15 
the same individual. In addition, 15 unmatched cancer Mam6O3X Mammary 29400 
samples (from ovary and mammary gland) and 14 Gland 16 
unmatched normal samples (from ovary and mammary Mam699F glam??? 567-40 8650 

an 

gland) Were also tested‘ Mam12X Mammary 425.00 31.00 
Gland 18 

3 MamA04 Mammary ZOO 
Gland 19 

Relative Levels of Ovr110 Expression in Individual Samples Mam‘lZDN Mammary 4605 31-02 
Gland 20 

Matching Utr23XU Uterus 1 600.49 27.95 
Norm-a1 Utr85XU Uterus 2 73.52 18.83 

Sample ID Tissue Cancer Adjacent Normal UtT135XO Uterus 3 178-00 274-00 
Utr141XO Uterus 4 289.00 26.00 

Ovr103X Ovary 1 86.22 0.53 CvxNKS54 Cervix 1 2.47 0.61 
Ovr1040O Ovary 2 168.31 CvxKS83 Cervix 2 1.00 2.00 
Ovr1157 Ovary 3 528.22 CvxNKS18 Cervix 3 1.00 0.00 
Ovr63A Ovary 4 1.71 CvxNK23 Cervix 4 5.84 14.47 
Ovr773O Ovary 5 464.65 CvxNK24 Cervix 5 20.32 33.13 
Ovr1005O Ovary 6 18.32 End68X Endometrium 1 167.73 544.96 
Ovr1028 Ovary 7 7.78 End8963 Endometrium 2 340.14 20.89 
Ovr1118 Ovary 8 0.00 End8XA Endometrium 3 1.68 224.41 
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TABLE 3-continued 

Relative Levels of Ovr110 Expression in Individual Samples 

Matching 
Normal 

Sample ID Tissue Cancer Adjacent Normal 

End65RA Endometrium 4 303.00 5.00 
End8911 Endometrium 5 1038.00 74.00 
End3AX Endometrium 6 6.59 1.69 
End4XA Endometrium 7 0.43 15.45 
End5XA Endometrium 8 17.81 388.02 
End10479 Endometrium 9 1251.60 31.10 
End12XA Endometrium 312.80 33.80 

10 
Kid107XD Kidney 1 2.68 29.65 
Kid109XD Kidney 2 81.01 228.33 
Kid10XD Kidney 3 0.00 15.30 
Kid6XD Kidney 4 18.32 9.06 
Kid11XD Kidney 5 1.38 20.75 
Kid5XD Kidney 6 30.27 0.19 
Liv15XA Liver 1 0.00 0.45 
Liv42X Liver 2 0.81 0.40 
Liv94XA Liver 3 12.00 2.16 
Lng LC71 Lung 1 5.45 3.31 
LngAC39 Lung 2 1.11 0.00 
LngBR94 Lung 3 4.50 0.00 
LngSQ45 Lung 4 15.03 0.76 
LngC20X Lung 5 0.00 1.65 
LngSQ56 Lung 6 91.77 8.03 
ClnAS89 Colon 1 0.79 7.65 
ClnC9XR Colon 2 0.03 0.00 
ClnRC67 Colon 3 0.00 0.00 
ClnSG36 Colon 4 0.81 0.35 
ClnTX89 Colon 5 0.00 0.00 
ClnSG45 Colon 6 0.00 0.06 
ClnTX01 Colon 7 0.00 0.00 
Pan77X Pancreas 1 0.89 2.62 
Pan71XL Pancreas 2 3.99 0.12 
Pan82XP Pancreas 3 59.92 28.44 
Pan92X Pancreas 4 17.21 0.00 
StoAC93 Stomach 1 7.54 6.43 
StoAC99 Stomach 2 19.49 3.19 
StoAC44 Stomach 3 3.62 0.37 
SmI21XA Small 0.00 0.00 

Intestine 1 
SmIH89 Small 0.00 0.00 

Intestine 2 
Bld32XK Bladder 1 0.00 0.21 
Bld46XK Bladder 2 0.36 0.32 
BldTR17 Bladder 3 0.28 0.00 
Tst39X Testis 11.24 2.24 
Pro84XB Prostate 1 2.60 24.30 
Pro90XB Prostate 2 1.40 2.00 

[0061] 0.00=Negative 

[0062] Table 2 and Table 3 represent a combined total of 
187 samples in 16 different tissue types. In the analysis of 
matching samples, the higher levels of expression Were in 
mammary gland, uterus, endometrium and ovary, shoWing a 
high degree of tissue speci?city for the gynecologic tissues. 
Of all the samples different than those mentioned before 
analyzed, only a feW samples (Kid109XD, LngSQ56, and 
Pan82XP) showed high levels of expression of Ovr110. 

[0063] Furthermore, the level of mRNA expression Was 
compared in cancer samples and the isogenic normal adja 
cent tissue from the same individual. This comparison 
provides an indication of speci?city for the cancer stage (e.g. 
higher levels of mRNA expression in the cancer sample 
compared to the normal adjacent). Table 3 shoWs overex 
pression of Ovr110 in 15 of 16 mammary gland cancer 
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tissues compared With their respective normal adjacent 
(mammary gland samples MamS516, MamS621, 
MamS854, Mam59X, MamS079, MamS967, MamB011X, 
MamS123, MamS699, MamS997, Mam162X, MamA06X, 
Mam699F, Mam12X, and Mam42DN). There Was overex 
pression in the cancer tissue for 94% of the mammary gland 
matching samples tested. 

[0064] For uterus, Ovr110 is overexpressed in 3 of 4 
matching samples (uterus samples Utr23XU, Utr85XU, and 
Utr141XO). There Was overexpression in the cancer tissue 
for 75% of the uterus matching samples analyzed. 

[0065] For endometrium, Ovr110 is overexpressed in 6 of 
10 matching samples (endometrium samples End8963, 
End65RA, End8911, End3AX, End10479, and End12XA). 
There Was overexpression in the cancer tissue for 60% of the 
endometrium matching samples. 

[0066] For ovary, Ovr110 shoWs overexpression in 1 of 1 
matching sample. For the unmatched ovarian samples, 8 of 
12 cancer samples shoW expression values of Ovr110 higher 
than the median (2.52) for the normal unmatched ovarian 
samples. There Was overexpression in the cancer tissue for 
67% of the unmatched ovarian samples. 

[0067] Altogether, the level of tissue speci?city, plus the 
mRNA overexpression in most of the matching samples 
tested are indicative of Ovr110 (including SEQ ID NO:1, 10, 
11, 12 or 13) being a diagnostic marker for gynecologic 
cancers, speci?cally, mammary gland or breast, uterine, 
ovarian and endometrial cancer. 

[0068] Measurement of Ovr114; Clone ID1649377; Gene 
ID 481154 (SEQ ID N013) 

[0069] The numbers depicted in Table 4 are relative levels 
of expression in 12 normal tissues of Ovr114 compared to 
pancreas (calibrator). These RNA samples Were obtained 
commercially and Were generated by pooling samples from 
a particular tissue from different individuals. 

TABLE 4 

Relative Levels of Ovr114 Expression in Pooled Samples 

Tissue Normal 

Colon 2.3 
Endometrium 7.6 
Kidney 0.5 
Liver 0.6 
Ovary 5 .2 
Pancreas 1.0 
Prostate 2.1 
Small Intestine 1.3 
Spleen 2.4 
Stomach 1.5 
Testis 15 .8 
Uterus 8.8 

[0070] The relative levels of expression in Table 4 shoW 
that Ovr114 mRNA expression is detected in all the pools of 
normal tissues analyzed. 

[0071] The tissues shoWn in Table 4 are pooled samples 
from different individuals. The tissues shoWn in Table 5 
Were obtained from individuals and are not pooled. Hence 
the values for mRNA expression levels shoWn in Table 4 
cannot be directly compared to the values shoWn in Table 5. 
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[0072] The numbers depicted in Table 5 are relative levels 
of expression of Ovr114 compared to pancreas (calibrator), 
in 46 pairs of matching samples and 27 unmatched tissue 
samples. Each matching pair contains the cancer sample for 
a particular tissue and the normal adjacent tissue sample for 

that same tissue from the same individual. In cancers (for 

example, ovary) Where it Was not possible to obtain normal 

adjacent samples from the same individual, samples from a 

different normal individual Were analyZed. 

TABLE 5 

Relative Levels of Ovr114 Expression in Individual Samples 

Normal & 
Borderline Matching Normal 

Tissue Sample ID Cancer Type Cancer Malignant Adjacent 

Ovary 1 Ovr10370/1038O Papillary serous 17.04 3.93 
adenocarcinoma, G3 

Ovary 2 OvrG021SPI/SN2 Papillary serous 1.62 4.34 
adenocarcinoma 

Ovary 3 OvrG010SP/SN Papillary serous 0.50 1.12 
adenocarcinoma 

Ovary 4 OvrA081F/A082D Mucinous tumor, loW 0.84 0.96 
malignant potential 

Ovary 5 OvrA084/A086 Mucinous tumor, grade G-B, 5.24 6.00 
borderline 

Ovary 6 Ovr14604A1C Serous cystadeno?broma, 5.33 
loW malignancy 

Ovary 7 Ovr14638A1C Follicular cysts, loW 8.11 
malignant potential 

Ovary 8 Ovr1040O Papillary serous 13.27 
adenocarcinoma, G2 

Ovary 9 Ovr1157O Papillary serous 106.08 
adenocarcinoma 

Ovary 10 Ovr1005O Papillary serous 77.04 
endometricarcinoma 

Ovary 11 Ovr1028O Ovarian carcinoma 14.78 
Ovary 12 Ovr14603A1D Adenocarcinoma 22.23 
Ovary 13 Ovr9410C360 Endometrioid 4.74 

adenocarcinoma 
Ovary 14 Ovr1305X Papillary serous 96.49 

adenocarcinoma 
Ovary 15 Ovr773O Papillary serous 8.40 

adenocarcinoma 
Ovary 16 Ovr988Z Papillary serous 6.40 

adenocarcinoma 
Ovary 17 Ovr9702C018GA Normal Cystic 12.06 
Ovary 18 Ovr2061 Normal left atrophic, 10.11 

small cystic 
Ovary 19 Ovr9702C020GA Normal-multiple ovarian 12.70 

cysts 
Ovary 20 Ovr9702C025GA Normal-hemorrhage CL cysts 22.09 
Ovary 21 Ovr9701C050GB Normal-multiple ovarian 9.01 

cysts 
Ovary 22 Ovr9701C087RA Normal-small follicle 1.86 

cysts 
Ovary 23 Ovr9702C032RA 7.81 
Ovary 24 Ovr9701C109RA Normal 1.50 
Ovary 25 Ovr9411C057R Benign large endometriotic 5.22 

cyst 
Ovary 26 Ovr9701C179a Normal 3.09 
Ovary 27 Ovr1461O Serous cystadeno?broma, 3.53 

no malignancy 
Ovary 28 Ovr9701C035GA Normal 6.32 
Ovary 29 Ovr9702C007RA Normal 0 
Ovary 30 Ovr9701C087RA Normal-small follicle 1.97 

cysts 
Ovary 31 Ovr9411C109 Normal 9.49 
Ovary 32 Ovr9701C177a Normal-cystic follicles 3.85 
Endometrium 1 End14863A1A/A2A Moderately differ. Endome. 1.30 0.70 

carcinoma/NAT 
Endometrium 2 End9709C056A/55A Endometrial 1.83 11.90 

adenocarcinoma/NAT 
Endometrium 3 End9704C281A/2A Endometrial 13.32 7.76 

adenocarcinoma/NAT 
Endometrium 4 End9705A125A/6A Endometrial 3.62 3.34 

adenocarcinoma/NAT 
Mammary Gland 1 Mam00042D01/N01 3.13 0.76 
Mammary Gland 2 MamS99-522A/B 4.45 0.45 
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TABLE 5-continued 
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Relative Levels of Ovr114 Expression in Individual Samples 

Normal & 
Borderline Matching Normal 

Tissue Sample ID Cancer Type Cancer Malignant Adjacent 

Mammary Gland 3 Mam1620F/1621F 0.74 1.91 
Mammary Gland 4 Mam4003259a/g 3.48 2.00 
Uterus 1 Utr850U/851U Stage 1 endometrial 46.96 11.96 

cancer/NAT 
Uterus 2 Utr233U96/234U96 Adenocarcinoma/NAT 20.02 5.90 
Uterus 3 Utr13590/1358O Tumor/NAT 10.23 7.74 
Uterus 4 Utr14170/1418O Malignant tumor/NAT 7.52 4.92 
Cervix 1 CvxVNM00083/83 Keratinizing squamous cell 5.47 14.31 

carcinoma 
Cervix 2 CvxIND00023D/N Large cell nonkeratinizing 4.99 3.99 

carcinoma 
Cervix 3 CvxIND00024D/N Large cell nonkeratinizing 10.14 14.22 

carcinoma 
Bladder 1 Bld665T/664T 1.43 4.03 
Bladder 2 Bld327K/328K Papillary transitional 1.15 0.99 

cell carcinoma/NAT 
Kidney 1 Kid4003710C/F 0.03 0.35 
Kidney 2 Kid1242D/1243D 1.61 0.14 
Lung 1 Lng750C/751C Metastatic osteogenic 2.44 5.73 

sarcoma/NAT 
Lung 2 Lng8890A/8890B Cancer/NAT 1.11 5.19 
Lung 3 Lng9502C109R/10R 1.99 0.80 
Liver 1 Liv1747/1743 Hepatocellular 0.67 1.07 

carcinoma/NAT 
Liver 2 LivVNM00175/175 Cancer/NAT 15.46 2.85 
Skin 1 Skn2S9821248A/B Secondary malignant 2.83 0.70 

melanoma 
Skin 2 Skn4005287A1/B2 0.91 4.02 
Small Int. 1 SmI9802H008/009 0.87 0.82 
Stomach 1 Sto4004864A4/B4 Adenocarcinoma/NAT 0.81 1.22 
Stomach 2 StoS9822539A/B Adenocarcinoma/NAT 1.22 1.39 
Stomach 3 StoS99728A/C Malignant gastrointestinal 0.47 0.35 

stromal tumor 

Prostate 1 Pro1012B/1013B Adenocarcinoma/NAT 2.39 2.61 
Prostate 2 Pro1094B/1095B 0.10 0.38 
Pancreas 1 Pan776p/777p Tumor/NAT 2.39 0.52 
Pancreas 2 Pan824p/825p Cystic adenoma 1.66 1.22 
Testis 1 Tst239X/240X Tumor/NAT 1.24 1.72 
Colon 1 Cln9706c068ra/69ra Adenocarcinoma/NAT 0.38 0.65 
Colon 2 Cln4004732A7/B6 Adenocarcinoma/NAT 0.44 1.26 
Colon 3 Cln4004695A9/B8 1.94 1.53 
Colon 4 Cln9612B006/005 Asc. Colon, Cecum, 3.38 1.10 

adenocarcinoma 
Colon 5 Cln9704C024R/25R Adenocarcinoma/NAT 1 66 2.77 

[0073] Table 4 and Table 5 represent a combined total of 
129 samples in 17 human tissue types. Among 117 samples 
in Table 5 representing 16 different tissues high levels of 
expression are seen only in ovarian cancer samples. The 

median expression of Ovr114 is 14.03 (range: 0.5-10608) in 
ovarian cancer and 4.34 (range: 0-22.09) in normal ovaries. 
In other words, the median expression levels of Ovr114 in 
cancer samples is increased 3.5 fold as compared with that 
of the normal ovarian samples. Five of 12 ovarian cancers 
(42%) showed increased expression relative to normal ovary 
(with 95% speci?city). The median expression of Ovr114 in 
other gynecologic cancers is 4.99, and 2 out of 15 samples 
showed expression levels comparable with that in ovarian 
cancer. The median of the expression levels of Ovr114 in the 
rest of the cancer samples is 1.24, which is more than 11 fold 
less than that detected in ovarian cancer samples. No indi 
vidual showed an expression level comparable to that of 

ovarian cancer samples (except Liver 2; LivVNM00175/ 
175). 
[0074] The 3.5 fold increase in expression in 42% of the 
individual ovarian cancer samples and no compatible 
expression in other non-gynecologic cancers is indicative of 
Ovr114 being a diagnostic marker for detection of ovarian 
cancer cells. It is believed that the Ovr114 marker may also 
be useful in detection of additional gynecologic cancers. 

[0075] Measurement of Ovr115; Clone ID1283171; Gene 
ID 332459 (SEQ ID N022 or 14) 

[0076] The numbers depicted in Table 6 are relative levels 
of expression Ovr115 compared to their respective calibra 
tors. The numbers are relative levels of expression in 12 
normal tissues of ovaries compared to Testis (calibrator). 
These RNA samples were obtained commercially and were 
generated by pooling samples from a particular tissue from 
different individuals. 
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TABLE 6 

10 

Relative Levels of Ovr115 Expression in Pooled Samples 
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[0077] The relative levels of expression in Table 6 show 
that Ovr115 mRNA expression is detected in all the 12 
normal tissue pools analyzed. 

[0078] The tissues shoWn in Table 6 are pooled samples 
Tissue Normal from different individuals. The tissues shoWn in Table 7 
Colon 85810 Were obtained from individuals and are not pooled. Hence 
Endometrium 1234 the values for mRNA expression levels shoWn in Table 6 
Kidney 3.76 cannot be directly compared to the values shoWn in Table 7. 
Liver 0.00 
Ovary 043 [0079] The numbers depicted in Table 7 are relative levels 
Pancreas 0.00 of expression of Ovr115 compared to testis (calibrator), in 
Prostate 8-91 46 pairs of matching samples and 27 unmatched tissue 
Small Intestine 62-25 samples. Each matching pair contains the cancer sample for 
:Fifgsch 32:22 a particular tissue and the normal adjacent tissue sample for 
Testis LOO that same tissue from the same individual. In cancers (for 
Uterus 47_67 example, ovary) Where it Was not possible to obtain normal 

adjacent samples from the same individual, samples from a 
different normal individual Were analyzed. 

TABLE 7 

Relative Levels of Ovr115 Expression in Individual Samples 

Normal & 

Borderline Matching Normal 
Tissue Sample ID Cancer Type Cancer Malignant Adjacent 

Ovary 1 Ovr10370/1038O Papillary serous 193.34 0.24 

adenocarcinoma, G3 
Ovary 3 OvrG021SPI/SN2 Papillary serous 0.38 0.31 

adenocarcinoma 

Ovary 4 OvrG010SP/SN Papillary serous 231.25 0.45 
adenocarcinoma 

Ovary 2 OvrA084/A086 Mucinous tumor, grade G- 143.34 16.65 
B, borderline 

Ovary 5 OvrA081F/A082D Mucinous tumor, lOW 314.13 0 
malignant potential 

Ovary 19 Ovr14604A1C Serous cystadeno?broma, 299.87 
lOW malignancy 

Ovary 26 Ovr14638A1C Follicular cysts, lOW 1278.32 
malignant potential 

Ovary 6 Ovr1040O Papillary serous 144.25 

adenocarcinoma, G2 
Ovary 22 Ovr9410C360 Endometrioid 0.29 

adenocarcinoma 

Ovary 23 Ovr1305X Papillary serous 157.41 
adenocarcinoma 

Ovary 27 Ovr773O Papillary serous 340.04 
adenocarcinoma 

Ovary 28 Ovr988Z Papillary serous 464.75 
adenocarcinoma 

Ovary 7 Ovr1157O Papillary serous 432.07 
adenocarcinoma 

Ovary 8 Ovr1005O Papillary serous 74.23 
endometricarcinoma 

Ovary 9 Ovr1028O Ovarian carcinoma 1408.79 
Ovary 10 Ovr14603A1D Adenocarcinoma 0.00 
Ovary 11 Ovr9702C018GA Normal Cystic 0.16 
Ovary 12 Ovr2061 Normal left atrophic, 0.00 

small cystic 
Ovary 13 Ovr9702C020GA Normal-multiple ovarian 0.00 

cysts 
Ovary 14 Ovr9702C025GA Normal-hemorrhage CL 0.00 

cysts 
Ovary 15 Ovr9701C050GB Normal-multiple ovarian 0.91 

cysts 
Ovary 16 Ovr9701C087RA Normal-small follicle 0.00 

cysts 
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TABLE 7-c0ntinued 
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Relative Levels of Ovr115 Expression in Individual Samples 

Normal & 
Borderline Matching Normal 

Tissue Sample ID Cancer Type Cancer Adjacent 

Ovary 17 Ovr9702C032RA 0.28 
Ovary 18 Ovr9701C109RA Normal 0.00 
Ovary 20 Ovr9411C057R Benign large 38.87 

endometriotic cyst 
Ovary 21 Ovr9701C179a Normal 0.08 
Ovary 24 Ovr1461O Serous cystadeno?broma, 0.00 

no malignancy 
Ovary 25 Ovr9701C035GA Normal 0.00 
Ovary 29 Ovr9702C007RA Normal 0.00 
Ovary 30 Ovr9701C087RA Normal-small follicle 0.00 

cysts 
Ovary 31 Ovr9411C109 Normal 0.00 
Ovary 32 Ovr9701C177a Normal-cystic follicles 0.00 
Uterus 1 Utr850U/851U Stage 1 endometrial 39.95 13.60 

cancer/NAT 
Uterus 2 Utr233U96/234U96 Adenocarcinoma/NAT 140.37 22.67 
Uterus 3 Utr13590/1358) Tumor/NAT 16.45 32.50 
Uterus 4 Utr14170/1418O Malignant tumor/NAT 288.52 5.29 
Endometrium 1 End14863A1A/A2A Moderately differ. 2.61 6.24 

Endome. carcinoma/NAT 
Endometrium 2 End9709C056A/55A Endometrial 2.10 49.40 

adenocarcinoma/NAT 
Endometrium 3 End9704C281A/2A Endometrial 480.77 19.22 

adenocarcinoma/NAT 
Endometrium 4 End9705A125A/6A Endometrial 322.07 31.08 

adenocarcinoma/NAT 
Lung 1 Lng750C/751C Metastatic osteogenic 38.81 7.36 

sarcoma/NAT 
Lung 2 Lng8890A/8890B Cancer/NAT 690.12 14.71 
Lung 3 Lng9502C109R/10R 1756.90 2.86 
Skin 1 Skn2S9821248A/B Secondary malignant 10.56 0.00 

melanoma 
Skin 2 Skn4005287A1/B2 331.30 47.23 
Prostate 1 Pro1012B/1013B Adenocarcinoma/NAT 14.64 4.39 
Prostate 2 Pro1094B/1095B 0.09 2.54 
Bladder 1 B1d665T/664T 404.56 90.20 
Bladder 2 B1d327K/328K Papillary transitional 77.35 177.37 

cell carcinoma/NAT 
Kidney 1 Kid4003710C/F 0.17 12.72 
Kidney 2 Kid1242D/1243D 0.00 13.74 
Mammary Gland 1 Mam1620F/1621F 0.27 0.12 
Mammary Gland 2 Mam4003259a/g 5.71 0.00 
Liver 1 Liv1747/1743 Hepatocellular 0.14 0.69 

carcinoma/NAT 
Liver 2 LivVNM00175/175 Cancer/NAT 0.00 0.00 
Small Int. 1 SmI9802H008/009 128.44 151.38 
Stomach 1 Sto4004864A4/B4 Adenocarcinoma/NAT 303.01 116.72 
Stomach 2 StoS9822539A/B Adenocarcinoma/NAT 24.12 17.76 
Stomach 3 StoS99728A/C Malignant 0.00 9.10 

gastrointestinal stromal 
tumor 

Pancreas 1 Pan776p/777p Tumor/NAT 0.00 0.43 
Pancreas 2 Pan824p/825p Cystic adenoma 0.00 3.17 
Testis 1 Tst239X/240X Tumor/NAT 24.05 1.37 
Colon 1 Cln9706c068ra/69ra Adenocarcinoma/NAT 605.60 169.77 
Colon 2 Cln4004732A7/B6 Adenocarcinoma/NAT 367.20 281.32 
Colon 3 Cln4004695A9/B8 316.15 295.77 
Colon 4 Cln9612B006/005 Asc. Colon. Cecum, 820.89 543.52 

adenocarcinoma 
Colon 5 Cln9704C024R/25R Adenocarcinoma/NAT 161.18 150.07 
Cervix 1 CvxVNM00083/83 Keratinizing squamous 738.17 1195.88 

cell carcinoma 
Cervix 2 CvxIND00023D/N Large cell 1473.04 1229.80 

nonkeratinizing 
carcinoma 

Cervix 3 CvxIND00024D/N Large cell 2877.48 1275.02 
nonkeratinizing 
carcinoma 
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[0080] Table 6 and Table 7 represent a combined total of 
129 samples in 17 human tissue types. Comparisons of the 
level of mRNA expression in ovarian cancer samples and the 
normal adjacent tissue from the same individuals or normal 
tissues from other individuals are shoWn in Table 7. Ovr115 
Was expressed at higher levels in 9 of 12 cancer tissues 
(75%), relative to the maximum level detected in all 21 
normal or normal adjacent ovarian samples. All 4 of 4 
(100%) ovarian tumors With borderline malignancy had 
elevated Ovr115 expression. The median expression in 
ovarian cancers (including the ones With borderline malig 
nancy) Was 212.30 While the median expression in normal 
ovaries Was 0. When compared With their oWn normal 
adjacent tissue samples, expression levels of Ovr115 Were 
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also elevated in 3 of 3 (100%) lung cancers, 3 of 4 (75%) 
uterus cancers and 2 of 4 (50%) endometrial cancers. 

[0081] The relatively high expression levels of Ovr115 in 
ovarian and other selected cancer samples is indicative of 
Ovr115 being a diagnostic marker for detection of ovarian, 
lung, uterine and endometrial cancer. 

[0082] A homolog of Ovr115 has also been identi?ed in 
public data base; g2597613 as 
gi|2507612|gb|U75329.1|HSU75329 Human serine protease 
mRNA, complete CDS. This homolog is depicted herein as 
SEQ ID NO:9. It is believed that SEQ ID NO:9 or the 
protein encoded thereby (SEQ ID NO:15) may also be 
useful as a diagnostic marker for detection of ovarian, lung, 
uterine and endometrial cancer in human patients. 

SEQUENCE LISTING 

<l60> NUMBER OF SEQ ID NOS: l6 

<2 10> SEQ ID NO 1 
<211> LENGTH: 2587 
<2 12> TYPE: DNA 

<213> ORGANISM: Homo sapien 

<400> SEQUENCE: l 

ggaaggcagc gggcagctcc actcagccag tacccagata cgctgggaac cttccccagc 60 

catggcttcc ctggggcaga tcctcttctg gagcataatt agcatcatca ttattctggc 120 

tggagcaatt gcactcatca ttggctttgg tatttcaggg agacactcca tcacagtcac 180 

tactgtcgcc tcagctggga acattgggga ggatggaatc ctgagctgca cttttgaacc 240 

tgacatcaaa ctttctgata tcgtgataca atggctgaag gaaggtgttt taggcttggt 300 

ccatgagttc aaagaaggca aagatgagct gtcggagcag gatgaaatgt tcagaggccg 360 

gacagcagtg tttgctgatc aagtgatagt tggcaatgcc tctttgcggc tgaaaaacgt 420 

gcaactcaca gatgctggca cctacaaatg ttatatcatc acttctaaag gcaaggggaa 480 

tgctaacctt gagtataaaa ctggagcctt cagcatgccg gaagtgaatg tggactataa 540 

tgccagctca gagaccttgc ggtgtgaggc tccccgatgg ttcccccagc ccacagtggt 600 

ctgggcatcc caagttgacc agggagccaa cttctcggaa gtctccaata ccagctttga 660 

gctgaactct gagaatgtga ccatgaaggt tgtgtctgtg ctctacaatg ttacgatcaa 720 

caacacatac tcctgtatga ttgaaaatga cattgccaaa gcaacagggg atatcaaagt 780 

gacagaatcg gagatcaaaa ggcggagtca cctacagctg ctaaactcaa aggcttctct 840 

gtgtgtctct tctttctttg ccatcagctg ggcacttctg cctctcagcc cttacctgat 900 

gctaaaataa tgtgccttgg ccacaaaaaa gcatgcaaag tcattgttac aacagggatc 960 

tacagaacta tttcaccacc agatatgacc tagttttata tttctgggag gaaatgaatt 1020 

catatctaga agtctggagt gagcaaacaa gagcaagaaa caaaaagaag ccaaaagcag 1080 

aaggctccaa tatgaacaag ataaatctat cttcaaagac atattagaag ttgggaaaat 1140 

aattcatgtg aactagacaa gtgtgttaag agtgataagt aaaatgcacg tggagacaag 1200 

tgcatcccca gatctcaggg acctccccct gcctgtcacc tggggagtga gaggacagga 1260 

tagtgcatgt tctttgtctc tgaattttta gttatatgtg ctgtaatgtt gctctgagga 1320 
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ccttanagnc ttggttgcca aacagaatgc Ccatatccgt Cttacttgtg aggaagcttg 

ccttgggcgc cctctgctgg ccctcctgaa gctaacaggg gcgagtgctc ggtggtttac 

aaattgcctc Catgcagact atgaaactgt tcagcctgct atagttagat Ctctggcact 

ggcccaggag gtcttgcaga tttgcagatc aaggagaacc Caggagtttc aaagaagcgg 

Ctagtaaagg tctctgagat ccttgcacta gctacatcct Cagggtagga ggaagatggc 

ttccagaagc atgcggctgc tcctattgct gagctgcctg gccaaaacag gagtcctggg 

tgatatcatc atgagaccca gctgtgctcc tgggatggtt ttaccacaag tccaattgct 

atggttactt Caggaagctg aggaactggt Ctgatgccga gctcgagtgt Cagtcttacg 

gaaacggagc ccacctggca tctatcctga gtttaaagga agccagcacc atagcagagt 

acataagtgg Ctatcagaga agccagccga tatggattgg cctgcacgac Ccacagaaga 

ggcagcagtg gcagtggatt gatggggcca tgtatctgta Cagatcctgg tctggcaagt 

Ccatgggtgg gaacaagcac tgtgctgaga tgagctccaa taacaacttt ttaacttgga 

gcagcaacga atgcaacaag Cgccaacact tcctgtgcaa gtaccgacca tagagcaaga 

atcaagattc tgctaactcc tgcacagccc Cgtcctcttc Ctttctgcta gcctggctaa 

atctgctcat tatttcagag gggaaaccta gcaaactaag agtgataagg gccctactac 

actggctttt ttaggcttag agacagaaac tttagcattg gcccagtagt ggcttctagc 

tctaaatgtt 

tggctgtctc gagcagtcta gaagagtgca tctccagcct atgaaacagc tgggtctttg 

gccataagaa gtaaagattt gaagacagaa ggaagaaact Caggagtaag Cttctagccc 

ccttcagctt Ctacaccctt Ctgccctctc tccattgcct gCaCCCCaCC Ccagccactc 

aactcctgct tgtttttcct ttggccatgg gaaggtttac Cagtagaatc Cttgctaggt 

tgatgtgggc Catacattcc tttaataaac Cattgtgtac ataagaggtt gctgtgttcc 

SEQ ID NO 6 
LENGTH: 1372 

TYPE: DNA 

ORGANISM: Homo sapien 
FEATURE: 

NAME/KEY: miscifeature 
LOCATION: (6) . . (6 ) 

OTHER INFORMATION: n = a, C, q or t 

FEATURE: 

NAME/KEY: miscifeature 
LOCATION: (9) . . (9 ) 

OTHER INFORMATION: n = a, C, q or t 

SEQUENCE: 6 

agttcagtaa atggtgaatg tggaaaagtg aaataagacc aagaaataca aa 

agaatggtag tagtaagaag aagaaaaata gaggatctga atgtattttg aaggtagagt 

ccactggact tagagatgga ttgaatgtgg aagattaagg aaagggagaa atgaaagata 

SEQ ID NO 7 
LENGTH: 291 

TYPE: DNA 

ORGANISM: Homo sapien 
FEATURE: 

NAME/KEY: miscifeature 
LOCATION: (277) . . (277 ) 

OTHER INFORMATION: n= a, C, q, or t 

SEQUENCE: 7 

tgccccgcca tccctttcca Cagtatcctt Cttccctcct CCCCtgtCtC 

60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1372 

60 

120 
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gtcttaggtt tcatcttcag atgactgggt gaacagcagt gttctttgct aagatgggga 180 

agactaggga aaagagccag ttctgtattg agcatattat atttaagaca atcccatctg 240 

ggtccaaaga Caatgttgat tttttttctt agatacntgc cctttagacc t 291 

<210> SEQ ID NO 8 
<211> LENGTH: 1275 
<2 12> TYPE: DNA 

<213> ORGANISM: Homo sapien 
<220> FEATURE: 

<22l> NAME/KEY: miscifeature 
<222> LOCATION: (410)..(410) 
<223> OTHER INFORMATION: n= a, C, q, or t 

<220> FEATURE: 

<22l> NAME/KEY: miscifeature 
<222> LOCATION: (728)..(756) 
<223> OTHER INFORMATION: n= a, C, q, or t 

<220> FEATURE: 

<22l> NAME/KEY: miscifeature 
<222> LOCATION: (957)..(957) 
<223> OTHER INFORMATION: n= a, C, q, or t 

<400> SEQUENCE: 8 

attctagaac atatgtataa gctaaaaaca gtattttact Cagatcagta gttatcgtgt 60 

Ctatcagcta taaaaaaaat Caactgccag Ccaagaactt taaaacttta agctgtgtat 120 

tatagaaccg ttttgtgtag Cattggaata ttgtccattt tgtaagtcat tgtgaatgtt 180 

Cttaattatc agcttgaagg tatttttgta ttaaaagttg acattgaaga acctaagtgg 240 

atgatgggat ttggggccag tagtgaaagt atgtttcctc taaaatattt ccctaaacag 300 

tggtatacat ggttatttta ttatgagatt tgtatatgtt Ctgtgtttct Ctgtgaacaa 360 

tgtttcagtc tctctgtcac Catatgtaag gggaagtcca Caaatatagn actacattgc 420 

acaaaactaa aattgttaat tacaagaaaa tataggtgct taccttttga aggtttatta 480 

atacatatgg ttgtcacaat acgtatatat gataaatggt gtacatatac agatgtttat 540 

ggtgtataaa tttttctata cccaattaga attatcttcc tgattcttta ttcaataaca 600 

tgctaattcc tcttctatgt tctatagtga Cagaatgcta acttttctta taccctggca 660 

gaggacagag gagtctggtc taggatgggg aactgaattt ttgaacgaaa aggaaagaga 720 

aaggatgnnn nnnnnnnnnn nnnnnnnnnn nnnnnntaat gtttcttagt Cattttgatt 780 

ggccatttga acagtctaca agtttaacgt tatttccagt gaagtaggat ggctgaccta 840 

gcaatacatg tttcttcaaa agggtaaaca tgctttagtg acctaaagct aaattttgta 900 

Catttgacat Caggggtgtt ataagtactg Cacttaatac aaagctattt Ctcaatngtg 960 

ttatttttga gacaaatttt tcttcaccat taacttcttg ttggtagctt tttgttttgt 1020 

aaaaattgag agatggcaat gcttatctca accagattat Ccatctgcag aattaaggta 1080 

tgcaactggt aaataaaaga Caaatgctcc agtttgtctt tctcaacctt tgagttctta 1140 

acctttgagt taaaacctag tctaaatagt gggaatgtct tggtttacag taaggttttc 1200 

ttgggaagga tcttggtttt gtgatctatt tgtgaattaa ggagtagatg ttaaccatta 1260 

ttttatagat aagtg 1275 

<210> SEQ ID NO 9 
<211> LENGTH: 2479 
<2 12> TYPE: DNA 

<213> ORGANISM: Homo sapien 














