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ABSTRACT 

The present invention provides a new method for detecting, 
diagnosing, monitoring, staging and prognosticating prostate 
CaCC. 
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NOVEL METHOD OF DIAGNOSING, 
MONITORING, AND STAGING PROSTATE 

CANCER 

0001. This patent application is a continuation of U.S. 
application Ser. No. 10/939,560, filed Sep. 14, 2004, which is 
a divisional application of U.S. application Ser. No. 09/700, 
700, filed Nov. 20, 2000, issued as U.S. Pat. No. 6,861,215, 
which is the U.S. National phase of PCT/US1999/010548, 
filed May 12, 1999, which claims the benefit of priority from 
U.S. Provisional Application Ser. No. 60/086,265, filed May 
21, 1998, teachings of each of which are herein incorporated 
by reference in their entireties. 

FIELD OF THE INVENTION 

0002 This invention relates, in part, to newly developed 
assays for detecting, diagnosing, monitoring, staging, and 
prognosticating cancers, particularly prostate cancer. 

BACKGROUND OF THE INVENTION 

0003 Cancer of the prostate is the most prevalent malig 
nancy in adult males, excluding skin cancer, and is an increas 
ingly prevalent health problem in the United States. In 1996, 
it was estimated that in the United States, 41,400 deaths 
would result from this disease, indicating that prostate cancer 
is second only to lung cancer as the most common cause of 
death in the same population. If diagnosed and treated early, 
when the cancer is still confined to the prostate, the chance of 
cure is significantly higher. 
0004 Treatment decisions for an individual are linked to 
the stage of prostate cancer present in that individual. A 
common classification of the spread of prostate cancer was 
developed by the American Urological Association (AUA). 
The AUA classification divides prostate tumors into four 
stages. A to D. Stage A, microscopic cancer within prostate, is 
further subdivided into stages A1 and A2. Sub-stage A1 is a 
well-differentiated cancer confined to one site within the 
prostate. Treatment is generally observation, radical prostate 
ctomy, or radiation. Sub-stage A2 is a moderately to poorly 
differentiated cancer at multiple sites within the prostate. 
Treatment is radical prostatectomy or radiation. Stage B. 
palpable lump within the prostate, is further subdivided into 
stages B1 and B2. In Sub-stage B1, the cancer forms a small 
nodule in one lobe of the prostate. In Sub-stage B2, the cancer 
forms large or multiple nodules, or occurs in both lobes of the 
prostate. Treatment for both sub-stages B1 and B2 is either 
radical prostatectomy or radiation. Stage C is a large cancer 
mass involving most or all of the prostate and is further 
Subdivided into two stages. In Sub-stage C1, the cancer forms 
a continuous mass that may have extended beyond the pros 
tate. In Sub-stage C2, the cancer forms a continuous mass that 
invades the surrounding tissue. Treatment for both these sub 
stages is radiation with or without drugs. The fourth stage is 
metastatic cancer and is also Subdivided into two stages. In 
Sub-stage D1, the cancer appears in the lymph nodes of the 
pelvis. In Sub-stage D2, the cancer involves tissues beyond 
lymph nodes. Treatment for both these Sub-stages is systemic 
drugs to address the cancer as well as pain. 
0005. However, current prostate cancer staging methods 
are limited. As many as 50% of prostate cancers initially 
staged as A2, B, or C are actually stage D. metastatic. Dis 
covery of metastasis is significant because patients with meta 
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static cancers have a poorer prognosis and require signifi 
cantly different therapy than those with localized cancers. 
The five year survival rates for patients with localized and 
metastatic prostate cancers are 93% and 29%, respectively. 
0006. Accordingly, there is a great need for increasingly 
sensitive methods for the staging of a cancer in a human to 
determine whether or not such cancer has metastasized and 
for monitoring the progress of a cancer in a human. 
0007. In the present invention, methods are provided for 
detecting, diagnosing, monitoring, staging and prognosticat 
ing cancers, particularly prostate cancer via seven (7) Prostate 
Specific Genes (PSG). The seven PSGs refer, among other 
things, to native proteins expressed by the genes comprising 
the polynucleotide sequences of any of SEQID NO: 1,2,3,4, 
5, 6 or 7. In the alternative, what is meant by the seven PSGs 
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 or 7 or levels of the genes 
comprising any of the polynucleotide sequences of SEQID 
NO: 1, 2, 3, 4, 5, 6 or 7. 
0008. 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 under 
stood, however, that the following description and the specific 
examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only. Various 
changes and modifications within the spirit and scope of the 
disclosed invention will become readily apparent 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 

0009 Toward these ends, and others, it is an object of the 
present invention to provide a method for diagnosing the 
presence of prostate cancer in a patient which comprises 
measuring levels of PSG in a sample of cells, tissue or bodily 
fluid from the patient and comparing the measured levels of 
PSG with levels of PSG in preferably the same cells, tissue, or 
bodily fluid type of a control, wherein an increase in the 
measured PSG levels in the patient versus levels of PSG in the 
control is associated with prostate cancer. 
0010. Another object of the present invention is to provide 
a method of diagnosing metastatic prostate cancer in a patient 
which comprises measuring PSG levels in a sample of cells, 
tissue, or bodily fluid from the patient and comparing the 
measured PSG levels with levels of PSG in preferably the 
same cells, tissue, or bodily fluid type of a control, wherein an 
increase in measured PSG levels in the patient versus levels of 
PSG in the control is associated with a cancer which has 
metastasized. 
0011. Another object of the present invention is to provide 
a method of staging prostate cancer in a patient which com 
prises identifying a patient having prostate cancer, measuring 
levels of PSG in a sample of cells, tissues, or bodily fluid 
obtained from the patient, and comparing the measured PSG 
levels with levels of PSG in preferably the same cells, tissue 
or bodily fluid type of a control. An increase in measured PSG 
levels in the patient versus PSG levels in the control can be 
associated with a cancer which is progressing while a 
decrease or equivalent level of PSG measured in the patient 
Versus the control can be associated with a cancer which is 
regressing or in remission. 
0012 Another object of the present invention is to provide 
a method of monitoring prostate cancer in a patient for the 
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onset of metastasis. The method comprises identifying a 
patient having prostate cancer that is not known to have 
metastasized, periodically measuring levels of PSG in a 
sample of cells, tissues, or bodily fluid obtained from the 
patient, and comparing the measured PSG levels with levels 
of PSG in preferably the same cells, tissue, or bodily fluid 
type of a control, wherein an increase in measured PSG levels 
versus control PSG levels is associated with a cancer which 
has metastasized. 
0013 Yet another object of the present invention is to 
provide a method of monitoring the change in stage of pros 
tate cancer in a patient which comprises identifying a patient 
having prostate cancer, periodically measuring levels of PSG 
in a sample of cells, tissue, or bodily fluid obtained from the 
patient, and comparing the measured PSG levels with levels 
of PSG in preferably the same cells, tissues, or bodily fluid 
type of a control wherein an increase in measured PSG levels 
versus the control PSG levels is associated with a cancer 
which is progressing and a decrease in the measured PSG 
levels versus the control PSG levels is associated with a 
cancer which is regressing or in remission. 
0014. 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 under 
stood, however, that the following description and the specific 
examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only. Various 
changes and modifications within the spirit and scope of the 
disclosed invention will become readily apparent to those 
skilled in the art from reading the following description and 
from reading the other parts of the present disclosure. 

DESCRIPTION OF THE INVENTION 

0015 The present invention relates to diagnostic assays 
and methods, both quantitative and qualitative for detecting, 
diagnosing, monitoring, staging, and prognosticating cancers 
by comparing levels of PSG measured in a patient with levels 
of PSG in a control. What is meant by “levels of PSG” as used 
herein, means 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 or 7. In the alternative, what is meant by 
“levels of PSG” as used herein, is levels of the native mRNA 
encoded by the gene comprising any of the polynucleotide 
sequence of SEQID NO: 1, 2, 3, 4, 5, 6 or 7 or levels of the 
gene comprising any of the polynucleotide sequence of SEQ 
ID NO: 1, 2, 3, 4, 5, 6 or 7. Such levels are preferably 
measured in at least one of cells, tissues and/or bodily fluids, 
and includes determination of both normal and abnormal 
levels of PSGs. Thus, for instance, a diagnostic assay in 
accordance with the invention for diagnosing overexpression 
of PSG protein compared to control bodily fluids, cells, or 
tissue samples may be used to diagnose the presence of can 
cers, including prostate cancer. Any of the seven PSGS may be 
measured alone in the methods of the invention, all together 
or in various combinations of the seven PSGs. 
0016. By “control’ it is meant a human patient without 
cancer and/or non cancerous samples from the patient, also 
referred to herein as a normal human control; in the methods 
for diagnosing or monitoring for metastasis, control may also 
include samples from a human patient that is determined by 
reliable methods to have prostate cancer which has not metas 
tasized. 
0017 All the methods of the present invention may 
optionally include measuring the levels of other cancer mark 
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ers as well as PSG. Other cancer markers, in addition to PSG, 
useful in the present invention will depend on the cancer 
being tested and are known to those of skill in the art. For 
example, simultaneous testing for increases in PSA as well as 
increases in PSG are also within the scope of the present 
invention and believed to provide a higher level of assurance 
that such cancer being tested is metastatic or the onset of 
metastasis has occurred. 

Diagnostic Assays 

0018. The present invention provides methods for diag 
nosing the presence of prostate cancer by analyzing for 
changes in levels of PSG in cells, tissues or bodily fluids 
compared with levels of PSG in cells, tissues or bodily fluids 
of preferably the same type from a normal human control, 
wherein an increase in levels of PSG in the patient versus the 
normal human control is associated with the presence of 
prostate cancer. Without limiting the instant invention, typi 
cally, for a quantitative diagnostic assay a positive result 
indicating the patient being tested has cancer is one in which 
cells, tissues, or bodily fluid levels of the cancer marker, such 
as PSG, are at least two times higher, and most preferably are 
at least five times higher, than in preferably the same cells, 
tissues, or bodily fluid of a normal human control. 
0019. The present invention also provides a method of 
diagnosing metastatic prostate cancer in a patient having 
prostate cancer which has not yet metastasized for the onset of 
metastasis. In the method of the present invention, a human 
cancer patient suspected of having prostate cancer which may 
have metastasized (but which was not previously known to 
have metastasized) is identified. This is accomplished by a 
variety of means known to those of skill in the art. For 
example, in the case of prostate cancer, patients are typically 
diagnosed with prostate cancer following traditional detec 
tion methods. 
0020. In the present invention, determining the presence 
of PSG in cells, tissues, or bodily fluid, is particularly useful 
for discriminating between prostate cancer which has not 
metastasized and prostate cancer which has metastasized. 
0021 Existing techniques have difficulty discriminating 
between prostate cancer which has metastasized and prostate 
cancer which has not metastasized and proper treatment 
selection is often dependent upon such knowledge. 
0022. In the present invention, the cancer marker levels 
measured in such cells, tissue, or bodily fluid are PSGs, and 
are compared with levels of PSG in preferably the same cells, 
tissue, or bodily fluid type of a normal human control. That is, 
if the cancer marker being observed is just PSG in serum, this 
level is preferably compared with the level of PSG in serum of 
a normal human patient. An increase in the PSG in the patient 
Versus the normal human control is associated with prostate 
cancer which has metastasized. 
0023. Without limiting the instant invention, typically, for 
a quantitative diagnostic assay a positive result indicating the 
cancer in the patient being tested or monitored has metasta 
sized is one in which cells, tissues, or bodily fluid levels of the 
cancer marker, such as PSG, are at least two times higher, and 
most preferable are at least five times higher, than in prefer 
ably the same cells, tissues, or bodily fluid of a normal patient. 

Staging 

0024. The invention also provides a method of staging 
prostate cancer in a human patient. 
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0025. The method comprises identifying a human patient 
having such cancer and analyzing a sample of cells, tissues, or 
bodily fluid from such patient for PSG. Then, the method 
compares PSG levels in such cells, tissues, or bodily fluid 
with levels of PSG in preferably the same cells, tissues, or 
bodily fluid type of a normal human control sample, wherein 
an increase in PSG 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 PSG is associated with a 
cancer which is regressing or in remission. 

Monitoring 

0026. Further provided is a method of monitoring prostate 
cancer in a human having Such cancer for the onset of 
metastasis. The method comprises identifying a human 
patient having such cancer that is not known to have metas 
tasized; periodically analyzing a sample of cells, tissues, or 
bodily fluid from such patient for PSG; and comparing the 
PSG levels in such cells, tissue, or bodily fluid with levels of 
PSG in preferably the same cells, tissues, or bodily fluid type 
of a normal human control sample, wherein an increase in 
PSG levels in the patient versus the normal human control is 
associated with a cancer which has metastasized. 
0027. Further provided by this invention is a method of 
monitoring the change in stage of prostate cancer in a human 
having Such cancer. The method comprises identifying a 
human patient having such cancer; periodically analyzing a 
sample of cells, tissue, or bodily fluid from such patient for 
PSG; comparing the PSG levels in such cells, tissue, or bodily 
fluid with levels of PSG in preferably the same patient. 
0028 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. 

Assay Techniques 

0029 Assay techniques that can be used to determine lev 
els of gene expression, Such as PSG of the present invention, 
in a sample derived from a host are well-known to those of 
skill in the art. Such assay methods include radioimmunoas 
says, reverse transcriptase PCR (RT-PCR) assays, immuno 
histochemistry assays, in situ hybridization assays, competi 
tive-binding assays, Western Blot analyses and ELISA 
assays. Among these, ELISAS are frequently preferred to 
diagnose a gene's expressed protein in biological fluids. An 
ELISA assay initially comprises preparing an antibody, if not 
readily available from a commercial source, specific to PSG, 
preferably a monoclonal antibody. In addition a reporter anti 
body generally is prepared which binds specifically to PSG. 
The reporter antibody is attached to a detectable reagent such 
as radioactive, fluorescent or enzymatic reagent, for example 
horseradish peroxidase enzyme or alkaline phosphatase. 
0030. To carry out the ELISA, antibody specific to PSG is 
incubated on a solid Support, e.g., a polystyrene dish, that 
binds the antibody. Any free protein binding sites on the dish 
are then covered by incubating with a non-specific protein 
Such as bovine serum albumin. Next, the sample to be ana 
lyzed is incubated in the dish, during which time PSG binds to 
the specific antibody attached to the polystyrene dish. 
Unbound sample is washed out with buffer. A reporter anti 
body specifically directed to PSG and linked to horseradish 
peroxidase is placed in the dish resulting in binding of the 
reporter antibody to any monoclonal antibody bound to PSG. 
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Unattached reporter antibody is then washed out. Reagents 
for peroxidase activity, including a colorimetric Substrate are 
then added to the dish. Immobilized peroxidase, linked to 
PSG antibodies, produces a colored reaction product. The 
amount of color developed in a given time period is propor 
tional to the amount of PSG protein present in the sample. 
Quantitative results typically are obtained by reference to a 
standard curve. 
0031. A competition assay may be employed wherein 
antibodies specific to PSG attached to a solid support and 
labeled PSG 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 
PSG in the sample. 
0032) Nucleic acid methods may be used to detect PSG 
mRNA as a marker for prostate cancer. Polymerase chain 
reaction (PCR) and other nucleic acid methods, such as ligase 
chain reaction (LCR) and nucleic acid sequence based ampli 
fication (NASABA), can be used to detect malignant cells for 
diagnosis and monitoring of various malignancies. For 
example, reverse-transcriptase PCR (RT-PCR) is a powerful 
technique which can be used to detect the presence of a 
specific mRNA populationina complex mixture of thousands 
of other mRNA species. In RT-PCR, an mRNA species is first 
reverse transcribed to complementary DNA (cDNA) with use 
of the enzyme reverse transcriptase; the cDNA is then ampli 
fied as in a standard PCR reaction. RT-PCR can thus reveal by 
amplification the presence of a single species of mRNA. 
Accordingly, if the mRNA is highly specific for the cell that 
produces it, RT-PCR can be used to identify the presence of a 
specific type of cell. 
0033 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 PSG gene is 
fixed 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 PSG gene 
is attached to the substrate and then incubated with the ana 
lyte, which may be RNA or a complementary DNA (cDNA) 
copy of the RNA, isolated from the tissue of interest. 
0034) Hybridization between the substrate bound DNA 
and the analyte can be detected and quantitated by several 
means including but not limited to radioactive labeling or 
fluorescence 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 determined 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. 
0035. The above tests can be carried out on samples 
derived from a variety of patients cells, bodily fluids and/or 
tissue extracts (homogenates or solubilized tissue) Such as 
from tissue biopsy and autopsy material. Bodily fluids 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. 

Examples 

0036. The present invention is further described by the 
following examples. These examples are provided solely to 
illustrate the invention by reference to specific embodiments. 
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These exemplifications, while illustrating certain specific 
aspects of the invention, do not portray the limitations or 
circumscribe the scope of the disclosed invention. 

Example 1 
PSGS 

0037 Searches were carried out and PSG's identified using 
the following Search Tools as part of the LIFESEQR database 
available from Incyte Pharmaceuticals, Palo Alto, Calif.: 
0038 1. Library Comparison (compares one library to one 
other library) allows the identification of clones expressed in 
tumor and absent or expressed at a lower level in normal 
tissue. 
0039 2. Subsetting is similar to library comparison but 
allows the identification of clones expressed in a pool of 
libraries and absent or expressed at a lower level in a second 
pool of libraries. 
0040. 3. Transcript Imaging lists all of the clones in a 
single library or a pool of libraries based on abundance. 
Individual clones can then be examined using Electronic 
Northerns to determine the tissue sources of their component 
EST.S. 
0041. 4. Protein Function: Incyte has identified subsets of 
ESTs with a potential protein function based on homologies 
to known proteins. Some examples in this database include 
Transcription Factors and Proteases. Some leads were iden 
tified by searching in this database for clones whose compo 
nent ESTs showed disease specificity. 
0042 Electronic subtractions, transcript imaging and pro 

tein function searches were used to identify clones, whose 
component ESTs were exclusively or more frequently found 
in libraries from specific tumors. Individual candidate clones 
were examined in detail by checking where each EST origi 
nated. 

TABLE 1. 

SEQ ID 
NO: Clone ID # Gene ID # 

1 1SSO426 244673 Protein Function 
(Transcription Factors) 

2 12.SS804 14878 Subsetting 
3 18O8432 255819 Subsetting 
4 393O803 Ole Subsetting 
5 645804 235032 Subsetting 
6 1862352 221558 Subsetting 
7 1450626 236019 Subsetting 

Example 2 
Measurement of SEQID NO:1; Clone ID #1550426; 

Gene ID #244673 (pro101) 
0043. The example is carried out using standard tech 
niques, 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 are 
carried out as described in standard laboratory manuals. Such 
as Sambrook et al., MOLECULAR CLONING: A LABO 
RATORY MANUAL, 2nd Ed.: Cold Spring Harbor Labora 
tory Press, Cold Spring Harbor, N.Y. (1989). 

Relative Quantitation of Gene Expression 
0044 Real-time quantitative PCR with fluorescent Taq 
man probes is a quantitative detection system utilizing the 
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5'-3' nuclease activity of Taq DNA polymerase. The method 
uses an internal fluorescent oligonucleotide probe (Taqman) 
labeled with a 5' reporter dye and a downstream, quencher 
dye. During PCR, the 5'-3' nuclease activity of Taq DNA 
polymerase releases the reporter, whose fluorescence can 
then be detected by the laser detector of the Model 7700 
Sequence Detection System (PE Applied Biosystems, Foster 
City, Calif., USA). 
0045 Amplification of an endogenous control is used to 
standardize the amount of sample RNA added to the reaction 
and normalize for Reverse Transcriptase (RT) efficiency. 
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 are used as the basis for comparative results (calibra 
tor). Quantitation relative to the “calibrator” is obtained using 
the standard curve method or the comparative method (User 
Bulletin #2: ABI PRISM 7700 Sequence Detection System). 
To evaluate the tissue distribution, and the level of pro101 
(SEQ ID NO: 1) in normal and tumor tissue, total RNA was 
extracted from tumor and matched normal adjacent tissues 
and from unmatched tumor and normal tissues. Subsequently, 
first strand cDNA was prepared with reverse transcriptase and 
the polymerase chain reaction carried out using primers and 
Tagman probe specific to pro101 (SEQID NO:1). The results 
were obtained using the ABI PRISM 7700 Sequence Detec 
tor. The absolute numbers are relative levels of expression of 
pro101 (SEQID NO: 1) compared to the calibrator. The abso 
lute numbers are depicted in the following 
0046 Table 2 as relative levels of expression in 12 normal 
tissues of pro101 (SEQID NO: 1) compared to kidney (cali 
brator). These RNA samples were generated by pooling 
samples from a particular tissue from different individuals. 

TABLE 2 

Relative levels of pro101 Expression in Pooled Samples 

Tissue NORMAL 

Brain 1.2 
Heart 2 
Kidney 1 
Liver 7.2 
Lung 48.2 
Mammary 2.5 
Prostate 1418.4 
Spleen 1.6 
Small 1.9 
Testis 57.3 
Thymus 1.3 
Uterus 7.6 

0047. The relative levels of expression in Table 2 show that 
for the PSG pro101 (SEQ ID NO:1) mRNA expression is 
more than 20 fold higher in the pool of normal prostate 
compared with the other 11 normal tissue pools analyzed. 
These results demonstrate that mRNA expression of the PSG 
is highly specific for prostate. 
0048. The tissues shown in Table 2 correspond to pools of 
samples from different individuals. The tissues shown in the 
following Table 3 were obtained from individuals and are not 
pooled. Hence the values for mRNA expression levels shown 
in Table 2 cannot be directly compared to the values shown in 
Table 3. 
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0049. The absolute numbers in Table 3 are relative levels 
of expression of pro101 (SEQID NO: 1) compared to kidney 
(calibrator), in 60 pairs of matching samples. Each matching 
pair contains the cancer sample for a particular tissue and the 
normal adjacent sample for that same tissue from the same 
individual. The results from 3 unmatched ovary tumor, 3 
unmatched normal ovary, 1 unmatched mammary tumor and 
1 unmatched normal mammary gland are also shown. 

TABLE 3 

Relative Levels of pro101 Expression in Individual Samples 

TISSUE CANCER MATCHING UNMATCHED 

Prostate 1 103.9 O 
Prostate 2 2219 84.2 
Prostate 3 SO48.2 3623.6 
Prostate 4 11052.3 2029.4 
Prostate 5 229.1 41.1 
Prostate 6 57.9 25.3 
Prostate 7 58.5 57.069 
Prostate 8 1074.6 610.8 
Prostate 9 32.7 79.3 
Prostate 10 15.8 2.09 
Prostate 11 436.4 438 
Prostate 12 49.5 59.3 
Prostate 13 128 56 
Bladder 1 O O 
Bladder 2 O O 
Bladder 3 0.7 O 
Colon 1 O O 
Colon 2 O O 
Colon 3 O O 
Colon 4 3.3 1.9 
Colon 5 O.1 O.8 
Colon 6 O O 
Lung 1 O O 
Lung 2 O.S 1.6 
Lung 3 1.4 2.1 
Lung 4 O O 
Lung 5 O O 
Kidney 1 O O 
Kidney 2 O O 
Kidney 3 O O 
Kidney 4 O O 
Liver 1 1.5 5.7 
Liver 2 26.9 7.9 
Liver 3 O O 
Pancreas 1 O.9 O.9 
Pancreas 2 3 O 
Pancreas 3 O O 
Pancreas 4 O O 
Pancreas 5 O O 
Stomach 1 O O 
Stomach 2 O O 
Stomach 3 O O 
Stomach 4 O O 
Stomach 5 O O 
Sm Int1 O O 
Sn Int2 O O 
Testis 1 O O 
Mammary 1 4 O 
Mammary 2 S.6 O 
Mammary 3 O.S O 
Mammary 4 0.4 O 
Mammary 5 O.S 
Mammary 6 O 
Endo 1 1.6 7.6 
Endo 2 O O 
Endo 3 O O 
Endo 4 O.3 O.2 
Endo 5 5.8 5 
Uterus 1 O O 
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TABLE 3-continued 

Relative Levels of pro101 Expression in Individual Samples 

TISSUE CANCER MATCHING UNMATCHED 

Uterus 2 O O 

Uterus 3 O O 

Uterus 4 2.2 2.6 

Ovary 1 1.4 
Ovary 2 11.6 
Ovary 3 1.5 
Ovary 4 22.9 
Ovary 5 O 
Ovary 6 1.8 

Among 128 samples in Table 3 representing 14 different 
tissues, the higher levels of expression are consistently in 
prostate tissues. These results confirm the tissue specificity 
results obtained with normal samples shown in Table 2. Table 
2 and Table 3 represent a combined total of 140 samples in 18 
human tissue types. Sixty-eight samples representing 13 dif 
ferent tissue types excluding prostate had no detected pro101 
mRNA (Table 3). In 4 tissues (stomach small intestine kidney 
and testis) no pro101 (SEQIDNO:1) mRNA was detected for 
any sample tested from individuals (Table 3). Expression of 
this PSG was detected in testis in the pooled normal sample 
(Table 3). The median expression in prostate cancer Samples 
in Table 3 is 166.5 units. Excluding Ovary 4 (Normal), only 1 
sample in Table 3, Liver 2 (Cancer), is greater than 10% of this 
value. 

0050 Comparisons of the level of mRNA expression in 
prostate tumor samples and the normal adjacent tissue from 
the same individuals are also shown in Table 3. The PSG 
pro101 (SEQID NO:1) is expressed at higher levels in 9 of 13 
(69%) prostate cancer tissues (Prostate 1, 2, 3, 4, 5, 6, 8, 10 
and 13) compared with the corresponding normal adjacent 
tissue. The level of expression of this PSG is lower in prostate 
tumor compared to normal adjacent tissue in two samples 
(Prostate 9 and 12). Equivalent levels of expression were 
detected in two matched samples (Prostate 7 and 11). Previ 
ous mRNA expression analysis for genes coding for the diag 
nostic markers PSA and PLA2 showed higher expression of 
the mRNA in 40% to 80% of the tumor samples compared to 
matching normal adjacent tissue. Higher expression in the 
tumor sample compared to the corresponding normal adja 
cent tissue is observed for Bladder 3, Colon 4, Liver 2, Pan 
creas 2, Endometrium 5 and. Mammary 1, 2 and 3. Higher 
expression in the normal adjacent samples is observed for 
Colon 5. Lung 2, Lung 3, Liver 1, Endometrium 1 and Uterus 
4. However, the levels detected are in most cases comparable 
amongst the different tissues and low compared to levels 
found in most prostate tissues. 
0051. The high level of tissue specificity, plus the mRNA 
overexpression in 9 of 13 of the prostate tumor samples tested 
compared to the normal adjacent tissues are believed to make 
the PSG, pro101 (SEQ ID NO:1) a good diagnostic marker 
for detection of prostate cancer using mRNA. 
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<16O is NUMBER OF SEO I 

<210s, SEQ ID NO 1 
&211s LENGTH: 1936 
&212s. TYPE: DNA 
&213s ORGANISM: Homo 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc 
<222s. LOCATION: (106) 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc 
<222s. LOCATION: (45.5 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc 
<222s. LOCATION: (459 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc 
<222s. LOCATION: (468) 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc 
<222s. LOCATION: (154 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc 
<222s. LOCATION: (1908 
223 OTHER INFORMAT 

<4 OOs, SEQUENCE: 1 

aatgg tatgc caacttaagt 

tgattittaag acaagctgta 

gaat ct cogc titgtccaaga 

gttgcatttt titt attagta 

tggaga attt agaatcagaa 

gaaaggcaac ataattctitc 

ttact cacta aagggctt.ca 

cct cqctitat ttagc.ccgag 

caaagctitta t ctdtcttga 

aaagacatgc atttittaaaa 

attaaatcCC aaatcCtatt 

aggaccttct ggtggttctg 

atgcagagga gatalagaggt 

ggcc aggctt actgaggctg 

agcc taggcc ctggggagcc 

aggaaaaggc taagaaaaag 

tittgggaact gtgttt attg 

gagaatgagc agaga.gcaaa 

Caggtgagct get agagggg 

gagg tacgct gaggcctggg 

A1 

SEQUENCE LISTING 

D NOS : 7 

sapiens 

feature 
... (106) 
ON: n is a 

feature 
... (455) 
ON: n is a 

feature 
... (459) 
ON: n is a 

feature 
... (468) 
ON: n is a 

feature 
) . . (1541) 
ON: n is a 

feature 
) . . (1908) 
ON: n is a 

atttacaggg 

taalacagaac 

Caggggccta 

gaaagtggaa 

gttt CCtgga 

ct tcc ct cost 

ttittagt cca 

atctggtc.tt 

Ctttittaaaa. 

c taggcaact 

taalagacctg 

ctgttacgtt 

attggattitt 

tccagtggag 

cagtic cactg 

gaaaaccatt 

cctataatgg 

ggagaaatct 

aga cattaga 

agt ct cittga 

tggcc caaat 

tcc actgcaa 

aggaggg.tct 

aggcct ctitc 

gttitt Caggc 

tittaaaattit 

gatttittagt 

ttttntgtnt 

aagtttgggg 

tot tatt tot 

acagcttgag 

tgaagttctga 

Cacagaggaa 

ggctCatggg 

agcaa.gcaag 

Ctaaaacaca 

gtc.cccaaaa 

ggctgtcCtt 

aaaaaatgaa 

CtcCactact 

agaacaagat 

gagggingggc 

ccacactgct 

t caact t t t t 

tat catatat 

tgttgttccitt 

Ctggctgcac 

tttitt ttitt 

gCagattctg 

titcCtttaala 

alaggt cact a 

caatccttga 

galacacagcg 

tggga catgg 

ggactgagtg 

acaagaaact 

tgggit aacct 

c cattitt cat 

a Caacaaaac 

taatticcgtt 

gCact cqctg 

cgggcCagga 

gct aggggct 

tcc cttgggc 

actgtat cot 

tittgcagcaa 

ctaact tatg 

to cqtct coc 

aattgggcta 

aatacatagc 

ctgcatttat 

gaatctittgc 

Cagaatgaag 

aaaagaaggc 

agc ctitttgc 

gtccaaatgc 

agactitcaga 

tctgttatct 

aattactaat 

tagtgagaaa 

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 
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- Continued 

<223> OTHER INFORMATION: n is a, c, g, or t 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (93) . . (93) 
<223> OTHER INFORMATION: n is a, c, g, or t 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (98) ... (98) 
<223> OTHER INFORMATION: n is a, c, g, or t 
22 Os. FEATURE 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (123) . . (123) 
<223> OTHER INFORMATION: n is a, c, g, or t 
22 Os. FEATURE 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (132) ... (132) 
<223> OTHER INFORMATION: n is a, c, g, or t 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (173) . . (173) 
<223> OTHER INFORMATION: n is a, c, g, or t 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (217) ... (217) 
<223> OTHER INFORMATION: n is a, c, g, or t 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (257) ... (257) 
<223> OTHER INFORMATION: n is a, c, g, or t 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (2539) . . (2539) 
<223> OTHER INFORMATION: n is a c, g, or t 

<4 OOs, SEQUENCE: 5 

tact at attg ct cago attt ctaagtatt c tictaagtgct ctittattitat gntttaaaat 6 O 

agct ct citta cccingntgcg ncgacitagaa gancttgntt taggaaacaa tdaaatatat 12 O 

aanttgc.cag ant caattgg agc cct citta catctaaaag atctotggitt ggntggaaat 18O 

caactgtcag aattacct ca ggaaatagga aatctgnaga acctgctgtg tittagatgtc 24 O 

tctgaaaa.ca ggttggnaag act tcctgaa gaaat cagtg gcctgacttic attaacggat 3OO 

ttagt cattt cocagaactt attagaaacg attic.cggatg gcattggaaa act aaagaaa 360 

Ctgtcaatct talaggtgga t cagaataga ct cacacagt to ctgaagc agttggggaa 42O 

tgttgaaagtic ticactgagtt agttcttaca gaaaatcago toctd accct gcc taaaagc 48O 

attggaaaac taaagaagtt gagcaacttgaatgcagaca gaaataaatt agtgtcCtta 54 O 

cCaaaagaga t cqgcgggtg Ctgcagocto actgttgttct gtgtacgtga Caacagact a 6OO 

acticggatac Ctgcagaggt gt cacaggca acagaacttic atgtc.ctgga tigtggcaggg 660 

aacaggttgc tigcatctacc tittatcc.ctg act gccttga agttgaaggc tictdtggcta 72 O 

tctgacaacc agt cccagcc cct gottaca ttccagacag acacagact a caccacagga 78O 

gagaagattt taacctgttgt ct tact tcct cagctgcctt ctdaacctac ttgtcaagag 84 O 

aatctgcctic gctgtggtgc actggagaac ttggtaaatg atgtc.tctga tigaagcctgg 9 OO 

aacgagcgtg Ctgtcaiacag agt cagtgcg atc.cgatttgttggaggatga gaaagatgaa 96.O 

gaagacaatg agacgagaac acttctaagg cagccactic cacacccagg ggagittaaag 1 O2O 

Cacatgaaaa agacagtgga gaatttacgg aatgacatga atgctgctaa aggactggac 108 O 

tcaaacaaaa acgagg to aa totatgccatt gaccgagtga ccactitctgt gtagagttt c 114 O 

acct coaagt tttacctic ct gtgtc.ttic ct c togctgtcga gacgttcctg. tctgct tcc c 12 OO 
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- Continued 

Cctgcaggct C Cagaaggat ggcatggaag ticagotggcc aaactggacc atccacccgg 78O 

agggat cact aaggtoacta taggtttcaa agcagtgcgc cqc.cgtgagt gcc.ca.gcggit 84 O 

ggctgagcag gct cactic.cg catacgtggg aatcc cacag gogcaggct C C cctgcc acg 9 OO 

gccaacgc.cc gagttctggcg tcct ct coac ccacgatgcg cgacgtgatg accc.gtcggc 96.O 

cgcatggit Co tataagggc gcc.gc.ctic ct gcgactic.cgg Ctt Cotgagt cca.gc.ccgag 1 O2O 

Ccagcagcag cqc.ca.gcagc agcgc.ccc.gc gcgc.gcc cat ggcct cotct ccc.gcggtg 1079 

What is claimed is: 
1. A method for detecting the presence of cancer inapatient 

comprising: 
(a) measuring levels of PSG in a sample of cells, tissue or 

bodily fluid obtained from the patient; and 
(b) comparing the measured levels of PSG with levels of 
PSG in a control, wherein an increase in measured levels 
of PSG in the patient versus the PSG levels in the control 
is associated with the presence of cancer. 

2. The method of claim 1 wherein the PSG comprises SEQ 
ID NO:1, 2, 3, 4, 5, 6 or 7. 

c c c c c 


