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Dear Patient

In addition to the Gleason Grade, tumor volume and PSA there are a series of markers predicting
relapse and tumor progression (prognostic factors), and other markers predicting response or resistance
to a specific therapy (predictive factors). The following panel of markers is currently available for
study in prostate cancer tissue:

e AMACR is an enzyme involved in fatty acid synthesis. A recent study has shown that
decreased AMACR expression is associated with worse PC outcome, independent of
clinical variables in patients being observed. Among those with both low AMACR
expression and high Gleason score, the risk of PC death was 18 fold higher. In the same
study, the authors show that low AMACR expression predicts PSA recurrence after RP
independent of Gleason score, PSA and margin status. A favorable result for AMACR is
high tissue expression.

ES) -

PC (GS 3+3=6) with partial loss of AMACR

e Androgen receptor (AR) mediates cell proliferation and plays a pivotal role in tumor
growth and progression in PC. The mere presence of AR in PC cells does not imply
androgen- dependence or provides any information on its biological activity. A
more functional approach to AR biology is feasible by evaluating the AR status in
relation to the proliferation activity of PC cells. There are several factors implicated
into the prognostic and predictive significance of AR status in PC tissue :

e Staining intensity (high/low)
¢ AR distribution (homogeneity vs heterogeneity)
e Proliferation activity determined by the proliferation marker MIB-1 (see below)

In recent studies, high level of AR expression (3+) was found to correlate with
clinical stage, lymph node status, extracapsular extension, seminal vesicle invasion,
and Gleason score. By multivariate analysis, high level of AR expression was an
independent prognostic indicator of biochemical recurrence-free survival after RP.
AR expressed at high level (hypersensitive AR) can use residual and small amounts
of androgens to mediate prostate cancer growth. Its identification in PC tissue



warrants total androgen blockade, especially when AR expression is associated with
high proliferation activity (MIB-1).

High levels of AR () in PC (GS 4+4=8) associated with high proliferation activity (MIB-1)
indicate the presence of an hyperactive receptor pathway

AR upregulation has been found as one of the most consisting events associated
with the development of androgen resistance in prostate cancer xenografts. In
addition, increasing levels of AR expression cause AR antagonists (biculatimide,
flutamide) to function as agonists and confer responsiveness to promiscuous ligands
such as estrogens. These results suggest that therapies able to lower AR expression
may be effective in patients with high levels of AR expression. Several
experimental approaches are currently available to lower AR. These include: (1)
geldanamycin analogs to downregulate AR protein in prostate cancer cells, (2)
antisense oligonucleotides (ASOs) and small interference RNA inhibiting AR expression.
Alternatively, alpha-tocopheryl succinate (Vitamin E) and selenium has been found
to be effective in lowering AR expression in LNCaP.

Another pathway associated with the development of androgen residence in prostate
cancer refers to the loss of AR expression. Immunohistochemical studies
demonstrate that heterogeneous staining or partial loss of AR is associated with
hormonal therapy failure, while homogenous staining predicts good response to
androgen deprivation therapy.
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PC (GS 5+5=10) with homogeneous (left) and heterogeneous (right) expression of the AR

When prostate cancer cells lack AR expression, it is important to evaluate their
proliferation status. High proliferation activity (MIB-1) in absence of detectable
levels of AR invariably identifies androgen- insensitive prostate cancer cells in
tissue specimens. A favorable result for AR is homogeneous expression at low or
moderate (1+, 2+) levels.



Androgen- insensitive PC cells with high proliferation activity (MIB-1) in absence of AR ()

AZGP1 is a glycoprotein (zinc-alpha2 glycoprotein) expressed in normal and neoplastic
prostate tissue. Its prognostic significance has been recognised first in gene profiling studies
which identified clinically relevant subtypes of prostate cancer. It has been shown that strong
AZGP1 staining was associated with a decreased risk of recurrence independent of tumor
grade, stage, and preoperative PSA levels. To validate this data AZPGI1 expression was
analysed in malignant prostate epithelium in prostatectomy specimens from 228 prostate
cancer patients. Low (i.e., absent or weak) AZGP1 expression was associated with clinical
recurrence (defined as confirmed localized recurrence, metastasis, or death from prostate
cancer; hazard ratio [HR] = 4.8, 95% confidence interval [CI] = 2.2 to 10.7, P<.001) and with
bony metastases or death from prostate cancer (HR = 8.0, 95% CI = 2.6 to 24.3, P<.001). The
most striking feature of AZPGI1 as biomarker is that its prognostic significance is
independent of Gleason grade, pathological stage, and preoperative PSA levels. A favorable
result for AZGP1 immunostaining is high tissue expression

Prostate biopsy with strong AZGPI expression in
prostate cancer (Gleason 3+4=7)

Basal cell markers (34BE12) identify intraductal spread of prostate cancer. Depending on
tumor volume 10- 45% of prostatic adenocarcinoma spread through pre-existing ducts.
Current evidence suggests that intraductal spread of prostate cancer (IDPca) is associated with
high Gleason Grade, extraprostatic extension, seminal vesicle involvement, positive surgical
margins, high tumor volume, lymph node metastasis and PSA recurrence. Intraductal spread
of prostate cancer is a major risk factor for androgen- insensitivity, drug and radiation
resistance. A favorable result for 34BE12 is absence of intraductal spread



PC with cribriform growth pattern. 34pE12 PC 18 month after ADT3. The intraductal
identifies extensive intraductal spread parts of the tumor show little regressive
changes

BCL-2 is an oncogene that acts as an anti-apoptosis regulator and independently predicts
PSA recurrence and outcome after RP. Detectable levels in biopsy tissue would signal
concern for possible radiation resistance, the need to use synergistic drugs with RT (such as
Vitamin D), or the need to use agents that downregulate BCL-2 such as Taxanes and
Aspirin and to avoid argents that upregulate BCL-2 such as Curcumin. Recent clinical
studies demonstrated a survival benefit in prostate cancer patients treated with taxane-based
chemotherapy when BCL-2 was detectable in tumor specimens.

A favorable result for BCL-2 is negative (0%).

PC (GS 4+4=8) with high levels of BCL-2 expression

Chromogranin A (CGA) reveals multifocal or extensive neuroendocrine differentiation
(NE) in at least 10% of prostate malignancies. Chromogranin A positive prostate cancer
cells are androgen-insensitive, escape programmed cell death and are resistant to
radiotherapy and androgen deprivation. NE tumor cells are involved in angiogenesis by
producing high levels of vascular endothelial growth factor (VEGF). The presence of NE
cells would signal concern for the need to use chemotherapy , a somatostatin analogue such
as Lanreotide® or long-acting Sandostatin® as well as agents targeting angiogenesis
(Thalidomide, Avastin®). A favorable result for CGA is negative.

PC (GS 4+4=8) with extensive neuroendocrine differentiation (CGA). Neuroendocrine tumor cells ()
lack the nuclear androgen receptor and are androgen- insensitive




COX-2 (cyclooxygenase-2) is a proinflammatory enzyme implicated in prostate
carcinogenesis and tumor progression. Clinical studies show that COX-2 expression is an
independent predictor of prostate cancer progression following radical prostatectomy. At
62-months follow-up, COX-2 staining predicted progression with 82.4% sensitivity and
81.3% specificity. In multivariate analysis, preoperative PSA (hazard ratio/unit PSA change
1.080; p = 0.0036) and COX-2 expression (hazard ratio 16.442; p < 0.0001) were
independent prognostic indicators. Patients with PSA > 7 ng/ml and high COX-2
expression had the highest probability of recurrence (Kaplan-Meier analysis). The COX-2
inhibitor etodolac exhibits an antitumor effect on prostate cancer cell lines in vitro and in
vivo. Dietary supplementation of Celecoxib at different doses provides evidence for the
suppression of prostate adenocarcinoma tumor growth in a dose-dependent manner.
Suppression of adenocarcinoma by Celecoxib further limits the growth of metastatic
prostate cancer. Phase II trial of Celecoxib in PSA recurrent prostate cancer after definitive
radiation therapy or radical prostatectomy show that COX-2 inhibitors may help delay or
prevent disease progression. A favorable result for COX-2 is negative or low staining.
When COX-2 is expressed at high level, treatment with Celecoxib may be considered.
Alternatively, fish oil supplementation has been found to decrease COX-2 expression
in prostate cancer tissue.

DNA Ploidy determination identifies three prognostic categories, i.e. diploid, tetraploid and
aneuploid tumors. Aneuploid DNA content predicts a poorer prognosis and would signal
concern for the need of more aggressive therapy. DNA determination is feasible in needle
biopsy specimens only when a sufficient amount of PC is present. As high-grade PIN
(HGPIN), a precursor of PC is often aneuploid, it is important that such lesions are not
submitted for study to avoid false positive results. A favorable result for DNA Ploidy is
diploid.

Disseminated tumor cells (occult metastases) may be detected by immunohistochemistry
(Keratins, PSA) in lymph nodes qualified as negative (pNO) upon histological
examination. In a recent study of 180 patients with pathological stage pT3, pNO, occult
lymph node metastases (OLN+) were found in 13.3%. The presence of OLN+ was
significantly associated with increased recurrence and decreased survival compared with
OLN- patients (P < .001 and P = .019, respectively; relative risk of recurrence, 2.27;
relative risk of death 2.07, respectively). The presence of occult lymph node metastases
was an independent predictor of recurrence and death in a multivariable analysis. The
outcome for patients with OLN+ disease was similar to that for patients with histological
evidence of lymph node metastases (pN1). A favorable result is absence of disseminated
tumor cells (occult metastases)

Endothelial markers (CD34, D2-40) are required for unequivocal detection of lympho-
vascular invasion. The first step of the metastatic spread to lymph nodes is the presence of
lymphatic vessel invasion (LVI). Detection of LVI by D2-40 in RP is significantly
associated with a higher percentage of cases with lymph node metastasis (9/14, 62.3%), as
compared to those without lymph node metastasis (1/12, 8.3%, P<0.01) and is considered a
pathological feature of biologically aggressive disease in patients treated with RP. Patients
treated with radiation therapy after RP have a higher risk of PSA recurrence and distant
metastases when LVI is detected in RP specimens as compared to patients without evidence
of LVL It is important to differentiate between LVI and blood vessel invasion (BVI).
Tumor cells invading blood vessels do not metastasise to lymph nodes but may spread to
bone or other distant sites. Using immunohistochemistry distinction between LVI (D2-40+,
CD 34 - ) and BVI (CD34+, D2-40 + or -) is feasible. A favorable result for D2-40 and
CD34 is absence of lymphatic and blood vessel invasion



Peritumoral lymphatic invasion. Presence of
neoplastic glands between benign prostate tissue.
D2-40 identifies these tumor cells within lymphatic
vessels

e Fatty acid synthase (FAS) is an enzyme involved in fatty acid synthesis. FAS play a role
in early development and progression of PC. High FAS levels independently predict
pathologic stage and tumor progression. FAS is associated with the development to
androgen-independent disease. The biological function of FAS can be inhibited by Orli-
stat®. A favorable result for FAS is negative or low staining.

PC (GS 3+4=7) with high levels of FAS expression.
Low levels of FAS are found in HGPIN

HER-1 (ErbB-1) and HER2/neu (ErbB-2) belong to the epidermal growth factor receptor (EGFR)
family of receptor tyrosine kinases that increase activity of the androgen receptor (AR) even in
absence of androgens and play an important role in the development of hormone refractory disease.
Distinct membranous HER2/neu expression in > 10% of tumor cells (score 2) predicts disease
recurrence after androgen deprivation and is associated with an adverse outcome. Treatment with
the novel dual EGFR/ HER-2 kinase inhibitor Lapatinib decreases tumor growth and PSA
production in LNCaP cells and may provide a novel strategy to disrupt AR function in prostate
cancer. A favorable result for HER1 and HER2/neu is negative or < 10%.

PC (GS 4+4=8) with distinct membranous expression
of HER2/neu.




HSP-27 is a heat shock protein that function mainly as molecular chaperone, allowing cells
to adapt to heat and a variety of other stressful stimuli and to survive in otherwise lethal
conditions such as chemotherapy, radiation and androgen withdrawal. HSP-27 is
overexpressed in a wide range of human cancers, including breast and prostate cancer, and
is implicated in tumor cell proliferation, apoptosis and drug resistence. HSP-27 was found
to be one of the most overexpressed genes in hormone-refractory prostate cancer
xenografts. Several clinical studies have identified HSP-27 as an independent survival
factor in prostate cancer. In fact, high HSP-27 expression was invariably associated with
poor clinical outcome. Novel Hsp27-silencing strategies are aimed to downregulate Hsp27
expression. HSP-27 antisense oligonucleotides (ASOs) and small interference RNA
potently inhibit HSP-27 expression, with increased apoptosis, decreased tumor cell growth,
enhanced paclitaxel chemosensitivity and increased sensitivity to radiation. A favorable
result for HSP-27 is negative staining.

Androgen- insensitive PC with high levels of HSP27

MIB-1 assesses proliferation activity of the tumor cell population. MIB-1 index (at the cut-
off level > 10% of proliferating tumor cells) is independently predictive of outcome in
patients with clinically localized disease treated with RP, with radiotherapy and patients
being observed (watchful waiting or active objectified surveillance). High proliferation
activity is a risk factor for systemic disease. A favorable result for MIB-1 is less than
10%.

Prostate biopsy with Gleason 3 + 3 = 6
- cancer. The therapeutic options include
- & . ™. - P B watchful  waiting and low  dose
. - O, | brachytherapy. MIB-1 immunostain
‘a = n reveals high proliferative activities up to
" < 20% ruling out watchful waiting and low

dose brachytherapy.

MUC-1 is a glycoprotein that independently predicts PSA recurrence and outcome after
RP. It has been shown that 90% of lymph node metastasis expresses MUC-1 indicating that
MUC-1 is associated with metastatic disease. It is mandatory to show positive
immunostaining for MUC-1 in men being considered for MVA-MUC-1- IL2 vaccine. A
favorable result for MUC-1 is negative.



PSA and PAP are androgen- regulated genes expressed in the normal prostate and in PC
cells. Its presence at high levels requires a functional AR mechanism. Markedly decreased
levels or loss of PSA and PAP in PC cells document a defective AR mechanism and
predicts hormone therapy failure. It is mandatory to show positive tissue immunostaining
for PAP in men being considered for Provenge® vaccine directed against PAP-expressing
cells. A favorable result for PSA and PAP immunostaining is high tissue expression.

p27 is an important cell cycle regulator inhibiting active cell proliferation. Loss of DNA at
the chromosomal region of p27 is detectable in 23% of localized PC and in 47% of patients
dying of metastatic disease. Irrespective of the occurrence of mutation, reduced p27
expression predicts a shorter disease- free survival in all patients with PC.

Preoperative p27 status is an independent predictor of PSA failure following RP. Patients
with less than 45% p27 positive cells in the needle biopsy have almost a 2.5 fold increase
risk of biochemical recurrence. Among patients with organ-confined disease, p27
expression was the only significant independent predictor for the time to PSA recurrence

after RP.
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There is increasing evidence that the p27 status in prostate cancer is an important
factor for predicting response to hormonal therapy. Androgen deprivation therapy
results in an increase in p27 expression with concurrent cell cycle arrest. High levels of p27
expression prevent PC cells from proliferation and thus predict good response to
androgen deprivation therapy. During development of androgen independence p27
is down regulated as documented in androgen responsive LNCaP cells becoming
androgen- independent. Tumor specimens from patients with hormone refractory
disease show markedly reduced levels of p27 expression. A favorable result for p27
is over 45 % of positive cells.

Lymph node metastasis of a patient who
developed androgen- independent disease.
Complete loss of nuclear p27 expression in
PC cells. Strong p27 expression is noted in
the adjacent lymph node tissue.

p53 is an oncogene usually mutated and upregulated in high-grade and metastatic disease.
Nuclear p53 accumulation in > 20% of tumor cells independently predicts distant
metastases in patients treated with radiotherapy + androgen deprivation therapy. In patients
treated with RP, p53 accumulation in > 0% of tumor cells independently predicts PSA
recurrence. A favorable result for p53 is negative (0%).
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PC (GS 4+4=8) with nuclear expression of p53

Somatostatin receptors are activated by somatostatin and blocked by somatostatin
analogues. It is suggested that positive immunostaining for somatostatin receptors be
confirmed in men being considered for treatment with somatostatin analogues such as
Sandostatin LAR® or Lanreotide®. A favorable result for somatostatin receptors is its
presence in tumor tissue in patients being considered for treatment with somatostatin
analogues.

Thymosin Beta-15 regulates cell motility and invasiveness. High Thymosin Beta-15 levels
identify high-risk patients with “apparent” clinically localized PC. In one clinical study,
62% of patients with tissue specimens which stained 3+ (strongest staining) developed
bone metastases compared to 13% of those patients whose specimens stained 1+ (weakest
staining). The 5-year freedom from PSA failure was only 25% for those patients with 3+
staining compared with 83% for those with 1+ staining (P = 0.02). A favorable result for
Thymosin Beta-15 is 1+ staining or negative.
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Order Form

The following prognostic and predictive markers should be performed, if applicable. Please check off.

Immunostain Study Requested: | Patient | Favorable Result Definition
M Results

AMACR High expression (2+, 3+)

AR Homogeneous expression (1+, 2+)

AZGP1 High expression (2+, 3+)

Basal cell markers No intraductal spread

BCL-2 Negative (0% )

ChromograninA (CGA) Negative

COX-2 Low expression (<1+)

D2-40/ CD34 No lympho- vascular invasion

Disseminated tumor cells No evidence of occult metastases

DNA Ploidy Diploid

FAS Low expression (<1+)

HER1 (EGF-R) <10%

HER2/neu <10%

HSP-27 Negative

MIB-1 < 10%, better <5 %

MUC-1 Negative (0%)

PAP/ PSA High expression (2+, 3+)

p27 >45 %

p53 Negative (0%) up to <20%

Somatostatin- R Positive

Thymosin beta-15 <1+




Molecular signature of aggressive prostate cancer with risk of systemic

disease

Marker Profile

High proliferation activity (MIB-1)

Severe loss of p27

p53 up- regulation/mutation

HERI1 and HER-2/ neu up- regulation

BCL-2

MUC-1

HSP-27

Loss of AZGP1

Loss of PSA, PAP, AMACR

Lympho- vascular invasion (CD34, D2-40)

Occult metastases (Keratins. PSA)

DNA aneuploidy

Molecular targeting of prostate cancer

Marker/ Target Marker Profile Therapeutic Options
Androgen receptor hypersensitive AR ADT3

AR lowering therapies
BCL-2 Positive Taxane, Vitamin E, Aspirin

Chromogranin A (CGA) Positive

RP better than RT
Intermittent AB,
Somatostatin-Analoga
Anti-Angiogenetic drugs

(Thalidomid)
COX-2 High expression (2+,3+) Celecoxib
FAS High expression (2+,3+) Orlistat
HER1 and HER2/neu >10% ADT3, Lapatinib
MUC-1 Positive MVA-MUC-1-IL2
PAP Positive Provenge
Somatostatin- receptor Positive Somatostatin-Analoga
Occult metastases Disseminated tumor cells Systemic therapy

Date:
Name:

Signature:




10.

11.

12.

References

AMACR

Rubin MA, Bismar TA, Andren O, et al: Decreased alpha-methylacyl CoA racemase
expression in localized prostate cancer is associated with an increased rate of biochemical
recurrence and cancer-specific death. Cancer Epidemiol Biomarkers Prev 14:1424-32, 2005.
PMID 15941951

Androgen receptor

Tilley WD, Lim-Tio SS, Horsfall DJ, et al: Detection of discrete androgen receptor epitopes in
prostate cancer by immunostaining: measurement by color video image analysis. Cancer Res
54:4096-102, 1994. PMID 7518349

Hobisch A, Culig Z, Radmayr C, et al: Distant metastases from prostatic carcinoma express
androgen receptor protein. Cancer Res 55:3068-72, 1995. PMID 7541709

Prins GS, Sklarew RJ, Pertschuk LP: Image analysis of androgen receptor immunostaining in
prostate cancer accurately predicts response to hormonal therapy. J Urol 159:641-9, 1998.
PMID 9474117

Koivisto P, Kononen J, Palmberg C, et al: Androgen receptor gene amplification: a possible
molecular mechanism for androgen deprivation therapy failure in prostate cancer. Cancer Res
57:314-9, 1997. PMID 9000575

Koivisto P, Kolmer M, Visakorpi T, et al: Androgen receptor gene and hormonal therapy failure
of prostate cancer. Am J Pathol 152:1-9, 1998. PMID 9422516

Olapade-Olaopa EO, MacKay EH, Taub NA, et al: Malignant transformation of human
prostatic epithelium is associated with the loss of androgen receptor immunoreactivity in the
surrounding stroma. Clin Cancer Res 5:569-76, 1999. PMID 10100708

Takeda H, Akakura K, Masai M, et al: Androgen receptor content of prostate carcinoma cells
estimated by immunohistochemistry is related to prognosis of patients with stage D2 prostate
carcinoma. Cancer 77:934-40, 1996. PMID 8608487

Sweat SD, Pacelli A, Bergstralh EJ, et al: Androgen receptor expression in prostate cancer
lymph node metastases is predictive of outcome after surgery. J Urol 161:1233-7, 1999. PMID
10081876

Li R, Wheeler T, Dai H, et al: High level of androgen receptor is associated with aggressive
clinicopathologic features and decreased biochemical recurrence-free survival in prostate:
cancer patients treated with radical prostatectomy. Am J Surg Pathol 28:928-34, 2004. PMID
15223964

Henshall SM, Quinn DI, Lee CS, et al: Altered expression of androgen receptor in the
malignant epithelium and adjacent stroma is associated with early relapse in prostate cancer.
Cancer Res 61:423-7, 2001. PMID 11212224

Singh P, Uzgare A, Litvinov |, Denmeade SR, Isaacs JT. Combinatorial androgen receptor
targeted therapy for prostate cancer.Endocr Relat Cancer. 2006, 13(3):653-66.

Chen CD, Welsbie DS, Tran C, Baek SH, Chen R, Vessella R, Rosenfeld MG, Sawyers CL.
Molecular determinants of resistance to antiandrogen therapy. Nat Med. 2004, 10(1):33-9.



13.

14.

Zhang H, Wu Y, Malewicz B, Lu J, Li S, Marshall J, Ip C, Dong Y. Augmented suppression of
androgen receptor signaling by a combination of alpha-tocopheryl succinate and
methylseleninicacid, Cancer. 2006 Nov 21; PMID:17120196

Lee SO, Yeon Chun J, Nadiminty N, Trump DL, Ip C, Dong Y, Gao AC. Monomethylated
selenium inhibits growth of LNCaP human prostate cancer xenograft accompanied by a
decrease in the expression of androgen receptor and prostate-specific antigen (PSA).
Prostate,.2006,1;66(10):1070-5.

AZGP1 (Zinc-alpha2-glycoprotein)

Lapointe J, Li C, Higgins JP, et al: Gene expression profiling identifies clinically relevant
subtypes of prostate cancer. Proc Natl Acad Sci U S A 101:811-6, 2004. PMID 14711987

Henshall SM, Horvath LG, Quinn DI, Eggleton SA, Grygiel JJ, Stricker PD, Biankin AV, Kench
JG, Sutherland RL.: Zinc-alpha2-glycoprotein expression as a predictor of metastatic prostate
cancer following radical prostatectomy. J Natl Cancer Inst. 2006, 4;98(19):1420-4.

Descazeaud A, de la Taille A, Allory Y, Faucon H, Salomon L, Bismar T, Kim R, Hofer MD,
Chopin D, Abbou CC, Rubin MA.: Characterization of ZAG protein expression in prostate
cancer using a semi-automated microscope system. Prostate. 2006; 66(10):1037-43.

Basal cell markers/ intraductal spread
Bonkhoff H. Prognostic factors in prostate cancer. Pathologe. 2005 26(6):433-43.

Ohori M, Kattan M, Scardino PT, Wheeler TM. Radical prostatectomy for carcinoma of the
prostate. Mod Pathol. 2004; 17(3):349-59.

Dawkins HJ, Sellner LN, Turbett GR, Thompson CA, Redmond SL, McNeal JE, Cohen RJ.
Distinction between intraductal carcinoma of the prostate (IDC-P), high-grade dysplasia (PIN),
and invasive prostatic adenocarcinoma, using molecular markers of cancer progression.
Prostate. 2000; 44(4):265-70.

Cohen RJ, McNeal JE, Baillie T. Patterns of differentiation and proliferation in intraductal
carcinoma of the prostate: significance for cancer progression. Prostate. 2000; 43(1):11-9

McNeal JE, Yemoto CE. Spread of adenocarcinoma within prostatic ducts and acini.
Morphologic and clinical correlations. Am J Surg Pathol. 1996; 20(7):802-14.

BCL-2

Bauer JJ, Sesterhenn IA, Mostofi FK, et al: Elevated levels of apoptosis regulator proteins p53
and bcl-2 are independent prognostic biomarkers in surgically treated clinically localized
prostate cancer. J Urol 156:1511-6, 1996. PMID 8808919

Apakama |, Robinson MC, Walter NM, et al: bcl-2 overexpression combined with p53 protein
accumulation correlates with hormone-refractory prostate cancer. Br J Cancer 74:1258-62,
1996. PMID 8883414

Meyers FJ, Gumerlock PH, Chi SG, et al: Very frequent p53 mutations in metastatic prostate
carcinoma and in matched primary tumors. Cancer 83:2534-9, 1998. PMID 9874460



10.

11.

12.

13.

14.

15.

16.

17.

Quinn DI, Henshall SM, Head DR, et al: Prognostic significance of p53 nuclear accumulation
in localized prostate cancer treated with radical prostatectomy. Cancer Res 60:1585-94, 2000.
PMID 10749127

Stattin P, Westin P, Damber JE, et al: Short-term cellular effects induced by castration therapy
in relation to clinical outcome in prostate cancer. Br J Cancer 77:670-5, 1998. PMID 9484828

Bauer JJ, Sesterhenn IA, Mostofi KF, et al: p53 nuclear protein expression is an independent
prognostic marker in clinically localized prostate cancer patients undergoing radical
prostatectomy. Clin Cancer Res 1:1295-300, 1995. PMID 9815924

McDonnell TJ, Troncoso P, Brisbay SM, et al: Expression of the protooncogene bcl-2 in the
prostate and its association with emergence of androgen-independent prostate cancer.
Cancer Res 52:6940-4, 1992. PMID 1458483

Colombel M, Symmans F, Gil S, et al: Detection of the apoptosis-suppressing oncoprotein
bc1-2 in hormone-refractory human prostate cancers. Am J Pathol 143:390-400, 1993. PMID
7688182

Berchem GJ, Bosseler M, Sugars LY, et al: Androgens induce resistance to bcl-2-mediated
apoptosis in LNCaP prostate cancer cells. Cancer Res 55:735-8, 1995. PMID 7850782

McConkey DJ, Greene G, Pettaway CA: Apoptosis resistance increases with metastatic
potential in cells of the human LNCaP prostate carcinoma line. Cancer Res 56:5594-9, 1996.
PMID 8971161

Quinn DI, Henshall SM, Sutherland RL: Molecular markers of prostate cancer outcome. Eur J
Cancer 41:858-87, 2005. PMID 15808955

Rosser CJ, Reyes AO, Vakar-Lopez F, et al: Bcl-2 is significantly overexpressed in localized
radio-recurrent prostate carcinoma, compared with localized radio-naive prostate carcinoma.
Int J Radiat Oncol Biol Phys 56:1-6, 2003. PMID 12694817

Brewster SF, Oxley JD, Trivella M, et al: Preoperative p53, bcl-2, CD44 and E-cadherin
immunohistochemistry as predictors of biochemical relapse after radical prostatectomy. J Urol
161:1238-43, 1999. PMID 10081877

Borre M, Nerstrom B, Overgaard J: The natural history of prostate carcinoma based on a
Danish population treated with no intent to cure. Cancer 80:917-28, 1997. PMID 9307192

Stackhouse GB, Sesterhenn IA, Bauer JJ, et al: p53 and bcl-2 immunohistochemistry in
pretreatment prostate needle biopsies to predict recurrence of prostate cancer after radical
prostatectomy. J Urol 162:2040-5, 1999. PMID 10569564

Bubendorf L, Sauter G, Moch H, et al: Prognostic significance of Bcl-2 in clinically localized
prostate cancer. Am J Pathol 148:1557-65, 1996. PMID 8623924

Yoshino T, Shiina H, Urakami S, Kikuno N, Yoneda T, Shigeno K, Igawa M. Bcl-2 expression

as a predictive marker of hormone-refractory prostate cancer treated with taxane-based
chemotherapy. Clin Cancer Res. 2006, 15;12(20 Pt 1):6116-24.

Chromogranin A (CGA) / neuroendocrine differentiation
Berruti A, Mosca A, Tucci M, et al: Independent prognostic role of circulating chromogranin A
in prostate cancer patients with hormone-refractory disease. Endocr Relat Cancer 12:109-17,

2005. PMID 15788643

Vashchenko N, Abrahamsson PA: Neuroendocrine differentiation in prostate cancer:
implications for new treatment modalities. Eur Urol 47:147-55, 2005. PMID 15661408



10.

11.

Bonkhoff H, Fixemer T: [Neuroendocrine differentiation in prostate cancer. An unrecognized
and therapy-resistant phenotype]. Urologe A 43:836-42, 2004. PMID 15048555

Sciarra A, Mariotti G, Gentile V, et al: Neuroendocrine differentiation in human prostate tissue:
is it detectable and treatable? BJU Int 91:438-45, 2003. PMID 12603395

Berruti A, Dogliotti L, Mosca A, et al: Potential clinical value of circulating chromogranin A in
patients with prostate carcinoma. Ann Oncol 12 Suppl 2:S153-7, 2001. PMID 11762344

Bonkhoff H: Neuroendocrine differentiation in human prostate cancer. Morphogenesis,
proliferation and androgen receptor status. Ann Oncol 12 Suppl 2:5141-4, 2001. PMID
11762342

di Sant'Agnese PA: Neuroendocrine differentiation in prostatic carcinoma: an update on recent
developments. Ann Oncol 12 Suppl 2:5135-40, 2001. PMID 11762341

Fixemer T, Remberger K, Bonkhoff H: Apoptosis resistance of neuroendocrine phenotypes in
prostatic adenocarcinoma. Prostate 53:118-23, 2002. PMID 12242726

Bonkhoff H, Stein U, Remberger K: Endocrine-paracrine cell types in the prostate and
prostatic adenocarcinoma are postmitotic cells. Hum Pathol 26:167-70, 1995. PMID 7532147

Bonkhoff H, Stein U, Remberger K: Androgen receptor status in endocrine-paracrine cell types
of the normal, hyperplastic, and neoplastic human prostate. Virchows Arch A Pathol Anat
Histopathol 423:291-4, 1993. PMID 7694424

Kokubo H, Yamada Y, Nishio Y, et al: Immunohistochemical study of chromogranin A in Stage
D2 prostate cancer. Urology 66:135-40, 2005. PMID 15992907

COX-2

Pruthi RS, Derksen JE, Moore D, et al: Phase |l Trial of Celecoxib in Prostate-Specific Antigen
Recurrent Prostate Cancer after Definitive Radiation Therapy or Radical Prostatectomy. Clin
Cancer Res. 12:2172-7, 2006. PMID 16609031

Pruthi RS, Derksen JE, Moore D: A pilot study of use of the cyclooxygenase-2 inhibitor
celecoxib in recurrent prostate cancer after definitive radiation therapy or radical
prostatectomy. BJU Int. 93:275-8, 2004. PMID 14764122

Cohen BL, Gomez P, Omori Y, et al: Cyclooxygenase-2 (cox-2) expression is an independent
predictor of prostate cancer recurrence. Int J Cancer, 2006. PMID 16557596

Shigemura K, Shirakawa T, Wada Y, Kamidono S, Fujisawa M, Gotoh A. Antitumor effects of
etodolac, a selective cyclooxygenase-Il inhibitor, against human prostate cancer cell lines in
vitro and in vivo.

Urology. 2005, 66(6):1239-44

Narayanan BA, Narayanan NK, Pttman B, Reddy BS. Adenocarcina of the mouse prostate
growth inhibition by celecoxib: downregulation of transcription factors involved in COX-2
inhibition. Prostate. 2006, 15;66(3):257-65.

Disseminated tumor cells (occult metastases)

Pagliarulo V, Hawes D, Brands FH, Groshen S, Cai J, Stein JP, Lieskovsky G, Skinner DG,
Cote RJ. Detection of occult lymph node metastases in locally advanced node-negative
prostate cancer.J Clin Oncol. 2006 20;24(18):2735-42.



Ferrari AC, Stone NN, Kurek R, Mulligan E, McGregor R, Stock R, Unger P, Tunn U, Kaisary
A, Droller M, Hall S, Renneberg H, Livak KJ, Gallagher RE, Mandeli J. Molecular load of
pathologically occult metastases in pelvic lymph nodes is an independent prognostic marker of
biochemical failure after localized prostate cancer treatment.
J Clin Oncol. 2006 1;24(19):3081-8.

DNA Ploidy

Schroder F, Tribukait B, Bocking A, et al: Clinical utility of cellular DNA measurements in
prostate carcinoma. Consensus Conference on Diagnosis and Prognostic Parameters in
Localized Prostate Cancer. Stockholm, Sweden, May 12-13, 1993. Scand J Urol Nephrol
Suppl 162:51-63, 1994. PMID 7529429

Lieber MM: DNA ploidy in prostate cancer: potential measurement as a surrogate endpoint
biomarker. J Cell Biochem Suppl 19:246-8, 1994. PMID 7529855

Epstein JI, Amin M, Boccon-Gibod L, et al: Prognostic factors and reporting of prostate
carcinoma in radical prostatectomy and pelvic lymphadenectomy specimens. Scand J Urol
Nephrol Suppl (216):34-63, 2005. PMID 16019758

Lorenzato M, Rey D, Durlach A, et al: DNA image cytometry on biopsies can help the
detection of localized Gleason 3+3 prostate cancers. J Urol 172:1311-3, 2004. PMID
15371830

Shankey TV, Kallioniemi OP, Koslowski JM, et al: Consensus review of the clinical utility of
DNA content cytometry in prostate cancer. Cytometry 14:497-500, 1993. PMID 8354122

Cheng L, Sebo TJ, Slezak J, et al: Predictors of survival for prostate carcinoma patients
treated with salvage radical prostatectomy after radiation therapy. Cancer 83:2164-71, 1998.
PMID 9827721

Endothelial markers (D2-40, CD34)

Roma AA, Magi-Galluzzi C, Kral MA, Jin TT, Klein EA, Zhou M. Peritumoral lymphatic
invasion is associated with regional lymph node metastases in prostate adenocarcinoma.Mod
Pathol.2006;19(3):392-8.

. Zeng Y, Opeskin K, Horvath LG, Sutherland RL, Williams ED.
Lymphatic vessel density and Ilymph node metastasis in prostate cancer.
Prostate. 1;65(3):222-30.

Ferrari MK, McNeal JE, Malhotra SM, Brooks JD. Vascular invasion predicts recurrence after
radical prostatectomy: stratification of risk based on pathologic variables.Urology. 2004
Oct;64(4):749-53.

Cheng L, Jones TD, Lin H, Eble JN, Zeng G, Carr MD, Koch MO. Lymphovascular invasion is
an independent prognostic factor in prostatic adenocarcinoma.
J Urol. 2005 174(6):2181-5.

Shariat SF, Khoddami SM, Saboorian H, Koeneman KS, Sagalowsky Al, Cadeddu JA,
McConnell JD, Holmes MN, Roehrborn CG. Lymphovascular invasion is a pathological feature
of biologically aggressive disease in patients treated with radical prostatectomy.J Urol.
2004;171(3):1122-7



Brooks JP, Albert PS, O'Connell J, McLeod DG, Poggi MM. Lymphovascular invasion in
prostate cancer: prognostic significance in patients treated with radiotherapy after radical
prostatectomy.Cancer. 2006;106(7):1521-6.

FAS

Kridel SJ, Axelrod F, Rozenkrantz N, et al: Orlistat is a novel inhibitor of fatty acid synthase
with antitumor activity. Cancer Res 64:2070-5, 2004. PMID 15026345

Pflug BR, Pecher SM, Brink AW, et al: Increased fatty acid synthase expression and activity
during progression of prostate cancer in the TRAMP model. Prostate 57:245-54, 2003. PMID
14518031

Rossi S, Graner E, Febbo P, et al: Fatty acid synthase expression defines distinct molecular
signatures in prostate cancer. Mol Cancer Res 1:707-15, 2003. PMID 12939396

Swinnen JV, Roskams T, Joniau S, et al: Overexpression of fatty acid synthase is an early
and common event in the development of prostate cancer. Int J Cancer 98:19-22, 2002. PMID
11857379

Pizer ES, Pflug BR, Bova GS, et al: Increased fatty acid synthase as a therapeutic target in
androgen-independent prostate cancer progression. Prostate 47:102-10, 2001. PMID
11340632

Shurbaji MS, Kalbfleisch JH, Thurmond TS: Immunohistochemical detection of a fatty acid
synthase (OA-519) as a predictor of progression of prostate cancer. Hum Pathol 27:917-21,
1996. PMID 8816886

Epstein JI, Carmichael M, Partin AW: OA-519 (fatty acid synthase) as an independent
predictor of pathologic state in adenocarcinoma of the prostate. Urology 45:81-6, 1995. PMID
7817483

HER2/neu

Shi Y, Brands FH, Chatterjee S, et al: Her-2/neu expression in prostate cancer: high level of
expression associated with exposure to hormone therapy and androgen independent disease.
J Urol 166:1514-9, 2001. PMID 11547123

Morote J, de Torres |, Caceres C, et al: Prognostic value of immunohistochemical expression
of the c-erbB-2 oncoprotein in metastasic prostate cancer. Int J Cancer 84:421-5, 1999. PMID
10404097

. Arai Y, Yoshiki T, Yoshida O: c-erbB-2 oncoprotein: a potential biomarker of advanced
prostate cancer. Prostate 30:195-201, 1997. PMID 9122045

Gregory CW, Whang YE, McCall W, et al: Heregulin-induced activation of HER2 and HER3
increases androgen receptor transactivation and CWR-R1 human recurrent prostate cancer
cell growth. Clin Cancer Res 11:1704-12, 2005. PMID 15755991

Bartlett JM, Brawley D, Grigor K, et al: Type | receptor tyrosine kinases are associated with
hormone escape in prostate cancer. J Pathol 205:522-9, 2005. PMID 15685688

Liu Y, Majumder S, McCall W, Sartor Cl, Mohler JL, Gregory CW, Earp HS, Whang YE.
Inhibition of HER-2/neu kinase impairs androgen receptor recruitment to the androgen
responsive enhancer. Cancer Res. 2005. 15;65(8):3404-9.



Berger R, Lin DI, Nieto M, Sicinska E, Garraway LA, Adams H, Signoretti S, Hahn WC, Loda
M.  Androgen-dependent regulation of Her-2/neu in prostate cancer cells.
Cancer Res. 2006, 1;66(11):5723-8.

HSP-27

Bubendorf L, Kolmer M, Kononen J, Koivisto P, Mousses S, Chen Y, Mahlamaki E, Schraml
P, Moch H, Willi N, Elkahloun AG, Pretlow TG, Gasser TC, Mihatsch MJ, Sauter G,
Kallioniemi OP. Hormone therapy failure in human prostate cancer: Analysis by
complementary DNA and tissue microarrays. J Natl Cancer Inst. 1999, 20;91(20):1758-64.

Cornford PA, Dodson AR, Parsons KF, Desmond AD, Woolfenden A, Fordham M,
Neoptolemos JP, Ke Y, Foster CS. Heat shock protein expression independently predicts
clinical outcome in prostate cancer. Cancer Res. 2000 , 15;60(24):7099-105

Bonkhoff H, Fixemer T, Hunsicker |, Remberger K. Estrogen receptor gene expression and its
relation to the estrogen-inducible HSP27 heat shock protein in hormone refractory prostate
cancer. Prostate. 2000, 15;45(1):36-41.

Rocchi P, So A, Kojima S, Signaevsky M, Beraldi E, Fazli L, Hurtado-Coll A, Yamanaka K,
Gleave M. Heat shock protein 27 increases after androgen ablation and plays a cytoprotective
role in hormone-refractory prostate cancer. Cancer Res. 2004, 15;64(18):6595-602

Rocchi P, Beraldi E, Ettinger S, Fazli L, Vessella RL, Nelson C, Gleave M. Increased Hsp27
after androgen ablation facilitates androgen-independent progression in prostate cancer via
signal transducers and activators of transcription 3-mediated suppression of apoptosis.
Cancer Res. 2005, 1;65(23):11083-93.

MIB-1

Bubendorf L, Sauter G, Moch H, et al: Ki67 labelling index: an independent predictor of
progression in prostate cancer treated by radical prostatectomy. J Pathol 178:437-41, 1996.
PMID 8691323

Cher ML, Stephenson RA, James BC, et al: Cellular proliferative fraction of metastatic lymph
nodes predicts survival in stage D1 (TxN+MOQ) prostate cancer. J Urol 155:1674-7, 1996.
PMID 8627851

Cheng L, Pisansky TM, Sebo TJ, et al: Cell proliferation in prostate cancer patients with lymph
node metastasis: a marker for progression. Clin Cancer Res 5:2820-3, 1999. PMID 10537347

Khoo VS, Pollack A, Cowen D, et al: Relationship of Ki-67 labeling index to DNA-ploidy, S-
phase fraction, and outcome in prostate cancer treated with radiotherapy. Prostate 41:166-72,
1999. PMID 10517874

Bubendorf L, Tapia C, Gasser TC, et al: Ki67 labeling index in core needle biopsies
independently predicts tumor-specific survival in prostate cancer. Hum Pathol 29:949-54,
1998. PMID 9744310

Cowen D, Troncoso P, Khoo VS, et al: Ki-67 staining is an independent correlate of
biochemical failure in prostate cancer treated with radiotherapy. Clin Cancer Res 8:1148-54,
2002. PMID 12006531



Oomens EH, van Steenbrugge GJ, van der Kwast TH, et al: Application of the monoclonal
antibody Ki-67 on prostate biopsies to assess the fraction of human prostatic carcinoma. J
Urol 145:81-5, 1991. PMID 1701497

MUC-1

. Lapointe J, Li C, Higgins JP, et al: Gene expression profiling identifies clinically relevant
subtypes of prostate cancer. Proc Natl Acad Sci U S A 101:811-6, 2004. PMID 14711987

Cozzi PJ, Wang J, Delprado W, Perkins AC, Allen BJ, Russell PJ, Li Y. MUC1, MUC2, MUCA4,
MUCS5AC and MUCS6 expression in the progression of prostate cancer. Clin Exp Metastasis.
2005;22(7):565-73.

PAP/ PSA

Moul JW, Connelly RR, Perahia B, et al: The contemporary value of pretreatment prostatic
acid phosphatase to predict pathological stage and recurrence in radical prostatectomy cases.
J Urol 159:935-40, 1998. PMID 9474187

Sakai H, Yogi Y, Minami Y, et al: Prostate specific antigen and prostatic acid phosphatase
immunoreactivity as prognostic indicators of advanced prostatic carcinoma. J Urol 149:1020-3,
1993. PMID 7683340

Sakai H, Shiraishi K, Minami Y, et al: Immunohistochemical prostatic acid phosphatase level
as a prognostic factor of prostatic carcinoma. Prostate 19:265-72, 1991. PMID 1946042

p53

Quinn DI, Henshall SM, Haynes AM, et al: Prognostic significance of pathologic features in
localized prostate cancer treated with radical prostatectomy: implications for staging systems
and predictive models. J Clin Oncol 19:3692-705, 2001. PMID 11504751

Quinn DI, Henshall SM, Brenner PC, et al: Prognostic significance of preoperative factors in
localized prostate carcinoma treated with radical prostatectomy: importance of percentage of
biopsies that contain tumor and the presence of biopsy perineural invasion. Cancer 97:1884-
93, 2003. PMID 12673714

Bauer JJ, Sesterhenn IA, Mostofi FK, et al: Elevated levels of apoptosis regulator proteins p53
and bcl-2 are independent prognostic biomarkers in surgically treated clinically localized
prostate cancer. J Urol 156:1511-6, 1996. PMID 8808919

Quinn DI, Henshall SM, Head DR, et al: Prognostic significance of p53 nuclear accumulation
in localized prostate cancer treated with radical prostatectomy. Cancer Res 60:1585-94, 2000.
PMID 10749127

Grignon DJ, Caplan R, Sarkar FH, et al: p53 status and prognosis of locally advanced
prostatic adenocarcinoma: a study based on RTOG 8610. J Natl Cancer Inst 89:158-65, 1997.
PMID 8998185

Bauer JJ, Sesterhenn IA, Mostofi KF, et al: p53 nuclear protein expression is an independent
prognostic marker in clinically localized prostate cancer patients undergoing radical
prostatectomy. Clin Cancer Res 1:1295-300, 1995. PMID 9815924



7.

Borre M, Stausbol-Gron B, Nerstrom B, et al: Immunohistochemical BCL-2 and Ki-67
expression predict survival in prostate cancer patients followed expectantly. Prostate Cancer
Prostatic Dis 1:268-275, 1998. PMID 12496887

Borre M, Nerstrom B, Overgaard J: The natural history of prostate carcinoma based on a
Danish population treated with no intent to cure. Cancer 80:917-28, 1997. PMID 9307192

Stackhouse GB, Sesterhenn IA, Bauer JJ, et al: p53 and bcl-2 immunohistochemistry in
pretreatment prostate needle biopsies to predict recurrence of prostate cancer after radical
prostatectomy. J Urol 162:2040-5, 1999. PMID 10569564

10.Cheng L, Sebo TJ, Cheville JC, et al: p53 protein overexpression is associated with increased

11

cell proliferation in patients with locally recurrent prostate carcinoma after radiation therapy.
Cancer 85:1293-9, 1999. PMID 10189134

.Kuczyk MA, Serth J, Bokemeyer C, et al: The prognostic value of p53 for long-term and

recurrence-free survival following radical prostatectomy. Eur J Cancer 34:679-86, 1998. PMID
9713274

p27

Cordon-Cardo C, Koff A, Drobnjak M, et al: Distinct altered patterns of p27KIP1 gene
expression in benign prostatic hyperplasia and prostatic carcinoma. J Natl Cancer Inst
90:1284-91, 1998. PMID 9731735

Di Cristofano A, De Acetis M, Koff A, et al: Pten and p27KIP1 cooperate in prostate cancer
tumor suppression in the mouse. Nat Genet 27:222-4, 2001. PMID 11175795

Guo Y, Sklar GN, Borkowski A, et al: Loss of the cyclin-dependent kinase inhibitor p27(Kip1)
protein in human prostate cancer correlates with tumor grade. Clin Cancer Res 3:2269-74,
1997. PMID 9815624

Tsihlias J, Kapusta LR, DeBoer G, et al: Loss of cyclin-dependent kinase inhibitor p27Kip1 is a
novel prognostic factor in localized human prostate adenocarcinoma. Cancer Res 58:542-8,
1998. PMID 9458103

Cote RJ, Shi Y, Groshen S, et al: Association of p27Kip1 levels with recurrence and survival in
patients with stage C prostate carcinoma. J Natl Cancer Inst 90:916-20, 1998. PMID 9637141

De Marzo AM, Meeker AK, Epstein JI, et al: Prostate stem cell compartments: expression of
the cell cycle inhibitor p27Kip1 in normal, hyperplastic, and neoplastic cells. Am J Pathol
153:911-9, 1998. PMID 9736039

Yang RM, Naitoh J, Murphy M, et al: Low p27 expression predicts poor disease-free survival
in patients with prostate cancer. J Urol 159:941-5, 1998. PMID 9474188

Kuczyk M, Machtens S, Hradil K, et al: Predictive value of decreased p27Kip1 protein
expression for the recurrence-free and long-term survival of prostate cancer patients. Br J
Cancer 81:1052-8, 1999. PMID 10576664

Kuczyk MA, Bokemeyer C, Hartmann J, et al: Predictive value of altered p27Kip1 and
p21WAF/Cip1 protein expression for the clinical prognosis of patients with localized prostate
cancer. Oncol Rep 8:1401-7, 2001. PMID 11605074

10.Cheville JC, Lloyd RV, Sebo TJ, et al: Expression of p27kip1 in prostatic adenocarcinoma.

Mod Pathol 11:324-8, 1998. PMID 9578081



11.

12.

Erdamar S, Yang G, Harper JW, et al: Levels of expression of p27KIP1 protein in human
prostate and prostate cancer: an immunohistochemical analysis. Mod Pathol 12:751-5, 1999.
PMID 10463475

Li R, Wheeler TM, Dai H, Sayeeduddin M, Scardino PT, Frolov A, Ayala GE. Biological
correlates of p27 compartmental expression in prostate cancer. J Urol. 2006, 175(2):528-32

Somatostatin- Receptor

. Thomas RP, Hellmich MR, Townsend CM, Jr., et al: Role of gastrointestinal hormones in the

proliferation of normal and neoplastic tissues. Endocr Rev 24:571-99, 2003. PMID 14570743

Sciarra A, Bosman C, Monti G, et al: Somatostatin analogues and estrogens in the treatment
of androgen ablation refractory prostate adenocarcinoma. J Urol 172:83, 2004. PMID
15540720

Sinisi AA, Rossi V, Prezioso D, et al: The role of somatostatin analogs in the management of
prostate cancer. J Endocrinol Invest 26:120-4, 2003. PMID 15233227

Dizeyi N, Konrad L, Bjartell A, et al: Localization and mRNA expression of somatostatin
receptor subtypes in human prostatic tissue and prostate cancer cell lines. Urol Oncol 7:91-8,
2002. PMID 12474541

Thymosin beta 15
Chakravatri A, Zehr EM, Zietman AL, et al: Thymosin beta-15 predicts for distant failure in
patients with clinically localized prostate cancer-results from a pilot study. Urology 55:635-8,

2000. PMID 10792068

Bao L, Loda M, Janmey PA, et al: Thymosin beta 15: a novel regulator of tumor cell motility
upregulated in metastatic prostate cancer. Nat Med 2:1322-8, 1996. PMID 8946830

Bao L, Loda M, Zetter BR: Thymosin beta15 expression in tumor cell lines with varying
metastatic potential. Clin Exp Metastasis 16:227-33, 1998. PMID 9568640

Hutchinson LM, Chang EL, Becker CM, et al: Use of thymosin beta15 as a urinary biomarker
in human prostate cancer. Prostate. 2005. PMID 15666387



