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The office of the Congressionally Directed Medical Research 
Programs (CDMRP) was born in 1992 from a powerful grassroots 
effort that resulted in a congressional appropriation of funds 
for breast cancer research. This initiated a unique partnership 
among the public, Congress, and the military. Since then, the 
CDMRP has grown to encompass multiple targeted programs 
and received more than $11 billion (B) in appropriations from its 
inception through fiscal year 2017 (FY17). Funds for the CDMRP 
are added to the Department of Defense (DoD) budget, in which 
support for individual programs such as the Prostate Cancer 
Research Program (PCRP) is allocated via specific guidance 
from Congress.

APPLICATION REVIEW  
PROCESS 
The CDMRP uses a two-tier review process for 
proposal evaluation, with both tiers involving 
dynamic interaction among scientists and disease 
survivors. The first tier of evaluation is a scientific 
peer review of proposals, measuring them against 
established criteria for determining their scientific 
merit. The second tier is a programmatic review, 
conducted by a Programmatic Panel composed 
of leading scientists, clinicians, and consumer 
advocates, that compares proposals to each other 
and makes recommendations for funding based on 
scientific merit, portfolio balance, and relevance to 
overall program goals.
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“PCRP actively seeks to fund bold, high-impact prostate cancer research 
that has the potential to change the direction of diagnosis, treatment, and 
management. The program is the pioneer in including men with personal 
prostate cancer experience (the consumers) in the grant proposal review 
process. This consumer input helps keep PCRP research focused on 
producing tangible quality of life and longevity benefits for all of us affected 
by prostate cancer. I have found service as a PCRP consumer reviewer to be 
both exciting and fulfilling.”

Mr. William Scaife, Prostate Cancer Survivor and Research Advocate



Prostate Cancer Research Program 
SUMMARY OF OUR HISTORY  
In 1997, $45 million (M) was appropriated to the DoD to 
conduct research in prostate cancer. The funds were to 
be administered by the DoD PCRP to support meritorious 
scientific investigations toward the goal of eliminating prostate 
cancer. This new venture in prostate cancer research was 
born out of grassroots efforts by dedicated and energized 
prostate cancer advocates and supporters who worked to 
realize additional research funds for prostate cancer. To date, 
this undertaking has resulted in a total appropriation of over 
$1.62B for the PCRP, including $90M in FY17. This unique 
partnership among Congress, the military, and prostate 
cancer survivors, clinicians, and scientists has changed the 
landscape of biomedical study and energized the research community to conduct high-risk 
investigations that are more collaborative, innovative, and impactful on prostate cancer.

VISION
Conquer prostate cancer

MISSION
Fund research that will 

lead to the elimination of 
death from prostate cancer 
and enhance the well-being 

of men experiencing the 
impact of the disease

PCRP PRIORITIES – THE PCRP SEEKS TO PROMOTE:
• Highly innovative, groundbreaking research
• High-impact research with near-term clinical relevance
• Multidisciplinary, synergistic research
• Translational studies to support the fluid transfer of knowledge between  

bedside and bench
• Research on patient survivorship and quality of life
• The next generation of prostate cancer investigators through mentored research
• Research on disparities in the incidence and mortality of prostate cancer

Prostate Cancer Research Program 3

“Successfully securing PCRP funding for my postdoctoral fellowship nearly 
20 years ago ensured that I followed on the path of prostate cancer research 
for my career. I have since been fortunate enough to receive funding for 
multiple grants from the PCRP and been a scientist reviewer for the past 
12 years. The strength of the DoD PCRP grant funding mechanism lies in 
its different approach to funding research compared to other government-
related mechanisms; innovative research is highly prized, even though it 
may be considered risky by traditional standards. Additionally, all grants are 
reviewed by not only scientist experts, but also the stakeholders who are our patients and 
their loved ones. These stakeholders are equal contributors to the discussion and grading 
of each grant application, and involving them ensures that each funded research project is 
clinically relevant and able to be translated into novel therapies, and hopefully cures, for this 
disease. Without PCRP research support, several of the new therapies that we are now using 
in the clinic to treat prostate cancer likely would never have eventuated.”

Denise S. O’Keefe, Ph.D., Department of Urology,  
University of Texas Health Science Center, San Antonio
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PROGRAMMATIC PANEL 
PCRP Programmatic Panel members are prominent leaders in 
prostate cancer research who are drawn from the nation’s leading 
research institutions, foundations, and prostate cancer advocacy 
groups. With diverse expertise, the 18-member panel includes 
highly knowledgeable scientists, clinicians, and consumers. Each 
year, the Programmatic Panel determines the most pressing needs 
and biggest obstacles to achieving better treatment options and 
improving the quality of life for prostate cancer patients, and the 
program’s funding opportunities and investments for the year are 
designed with these goals in mind.

“The vision of the PCRP is to “conquer prostate 
cancer.” Staying true to this cause, the PCRP 
funds innovative and outstanding basic science, 
translational, and clinical research. This 
program leads the way in discovering new and 
important information about the disease across 
a broad spectrum of approaches. Science needs 

vision and creativity. The program recognizes this and does 
not recycle old ideas, but rather welcomes fresh approaches. 
This outlook has helped tackle clinical hurdles for treatment, 
all to improve the lives and survival of men with the disease. 
The program is also vital to producing the next generation of 
prostate cancer scientists. I am extremely grateful to the PCRP 
for awarding me my first grant, the New Investigator Award, 
which started me on a path of prostate cancer discovery. I 
remain today still focused upon finding novel therapeutics for 
advanced disease. It is an honour to be a small part of this 
program and serve with the most dedicated and respected 
leaders in the field who work tirelessly to advance the vision of 
ending suffering and death from prostate cancer.”

Marianne Sadar, Ph.D.,
University of British Columbia,

FY17 Programmatic Panel Chair
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“The DoD PCRP has been a critical resource for 
funding innovative, cutting-edge research in 
prostate cancer. Much of the progress we have 
made in the field over the last 20 years would 
not have been possible without the DoD.”

Samuel R. Denmeade, M.D., Professor of 
Oncology, Johns Hopkins



The PCRP was predicated on identifying better strategies and creating new funding 
opportunities that would facilitate the scientific and clinical communities to move faster 
toward a cure. While the program invites all ideas that will make a significant impact toward 
our vision of curing prostate cancer, the PCRP encourages applicants to address the following 
specific critical needs for prostate cancer patients: 

• Distinguishing aggressive from indolent disease in men newly diagnosed 
with prostate cancer

• Developing strategies to prevent progression to lethal prostate cancer 
• Developing effective treatments and addressing mechanisms of resistance 

for men with high risk for metastatic prostate cancer 
• Developing strategies to optimize the physical and mental health of men 

with prostate cancer 

Moving the Prostate Cancer  Field Toward Finding A Cure
PCRP OVERARCHING CHALLENGES

PCRP FOCUS AREAS
The PCRP established seven 
focus areas to assist researchers 
in concentrating their projects 
around program priorities. 
These focus areas also serve as 
a mechanism for the program to 
track whether the PCRP portfolio 
of funded awards is best aligned 
with those areas of research 
that are in greatest need of 
advancement. The pie chart at 
right shows the number of awards 
funded in each of the PCRP focus 
areas since they were introduced 
in FY09.

At the FY17 Vision Setting meeting, the Programmatic Panel revised the PCRP focus areas to 
better align with current areas of research that the PCRP seeks to advance:

• Data Science and Analytics
• Imaging and Targeted Radionuclide Therapy
• Population Science
• Precision Medicine, Screening, and Surveillance
• Survivorship, Including Psychosocial Impact on the Patient and Family
• Therapy and Mechanisms of Resistance and Response
• Tumor and Microenvironment Biology

FY09–FY16 PCRP-Funded Awards by Focus Area

Imaging
8%

Biomarkers
16%

Tumor and 
Microenvironment 

Biology
20%

Genetics
10%

Therapy
31%

Mechanisms of 
Resistance

12%Survivorship
3%
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Peer Review Participation
Scientists, Clinicians, and Consumers

“PCRP is one of the largest funders of prostate cancer research in the U.S. As 
a prostate cancer clinician and researcher, it is very exciting for me to have 
the opportunity to review grant proposals submitted to the PCRP -- to see 
the types of progress and impact funded research will have on patients in the 
next few years.”

Ronald Chen, M.D., Associate Professor, Associate Chair for  
Education, Department of Radiation Oncology,  

University of North Carolina at Chapel Hill

“Serving as a peer reviewer for the PCRP gives me great hope for the future! 
It’s incredibly rewarding to interact with researchers and to see all of the 
research proposals. I leave every review session filled with renewed faith in 
our research systems and the amazing professionals who are devoting their 
careers to curing prostate cancer.”

Mr. Paul Taylor, Prostate Cancer Survivor and Research Advocate

“I have had the honor of being funded by the PCRP, first as a post-doctoral 
fellow and now as an independent investigator with a new Idea Development 
Award. Serving on the review panels is a great way to give back to this 
important panel and to serve the prostate cancer research community and 
patients with prostate cancer. Being able to interact with consumer reviewers 
at the meetings is also a greatly rewarding experience that helps researchers 
keep our goals in prospective. It is also an excellent way to stay current with 
techniques and ideas in cutting edge prostate research well before the ideas come out in 
publication.”

Travis Jerde, Ph.D., Indiana University School of Medicine

“It has been my distinct good fortune to have participated as a reviewer 
for the DoD CDMRP PCRP program four times. It has been an absolutely 
invaluable educational experience for me personally and the best way to get 
to know my colleagues. Most important are the consumer reviewers who 
truly elevate and transform this process into grant reviewing at its best. They 
keep everyone focused on what is important: to support good ideas that will 
impact prostate cancer treatment and save lives.”

Christina Jamieson, Ph.D., Associate Professor of Urology,  
Leader, Genitourinary Oncology Translational and Basic Science Research, 

Department of Urology, University of California, San Diego
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397 Consumers and 1,824 Scientific Reviewers have 
participated in Peer Review throughout the history of the PCRP.

“It has been a pleasure to serve on panels with the DoD PCRP. By providing 
input as a consumer reviewer, in some small way I am able to act as the eyes, 
ears, and voice of literally millions of prostate cancer patients and survivors. 
Cutting edge research like that which is funded by the DoD PCRP has saved 
countless lives and will continue to edge closer to the day that we lose no 
one to this disease. It is an honor and a privilege as a survivor to pay it 
forward by serving on these panels alongside brilliant scientific researchers 

and clinicians as they seek the means to improve the quality of life for men suffering from 
prostate cancer, save lives, and ultimately eliminate prostate cancer.”

Mr. Ken Cavellier, Prostate Cancer Survivor and Research Advocate

“DoD PCRP provided me an opportunity as a prostate cancer patient/
survivor to see firsthand the amazing research that’s being proposed and 
funded through the program. When I was diagnosed with prostate cancer 
over 6 years ago, my motto was, “I Aspire to Inspire before I Expire.” Being a 
consumer reviewer, I got a chance to not only be present during the review 
process, but to be heard and valued as a legitimate participant in the process. 
I was deeply impacted by the depth and quality of research being proposed 
by some of the greatest scientific minds of today. As funding continues, I have no doubt that 
DoD PCRP will move us closer than ever to a cure or even eradication of prostate cancer.”

Mr. Anthony B. Minter, Prostate Cancer Survivor and Research Advocate

“The PRCP has been an invaluable part of my development and evolution 
as a prostate cancer researcher. I am fortunate to have received significant 
funding from the PRCP that has helped me develop high-risk, high-reward 
programs, publish high-impact manuscripts, and make an impact on the 
field. However, the real value of the PRCP for me has been the opportunity 
to serve on the PRCP research review panels, during which I learn from the 
highly innovative approaches of the best and brightest in the field and develop 
my thinking as a prostate cancer researcher.”

Ganesh V. Raj, M.D., Ph.D., Professor, Departments of Urology and Pharmacology, The 
Dr. Paul Peters Chair in Urology,  

in memory of Ramsey and Louis Strickland,  
University of Texas Southwestern Medical Center at Dallas
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Chronic Inflammation Promotes Prostate Cancer Initiation,  
Progression, and Recurrence
Angelo De Marzo, M.D., Ph.D., Johns Hopkins University 
Elizabeth Platz, M.P.H., Sc.D., Johns Hopkins University 
Karen Sfanos, Ph.D., Johns Hopkins University 
Andrew Goldstein, Ph.D., University of California, Los Angeles

Prostate Cancer Research Program8

From Left to Right: Angelo De Marzo; 
Elizabeth Platz; Karen Sfanos

An inflammatory microenvironment is a critical component driving tumorigenesis, and a number of cancers, potentially 
including prostate cancer, have been shown to initiate in sites of chronic inflammation. In a number of early groundbreaking 
studies, Dr. Angelo De Marzo and colleagues at Johns Hopkins University, including William G. Nelson M.D., Ph.D., suggested 
that proliferative signals from inflammatory cells could help lead to prostate cancer initiation. These studies, supported in 
part by a PCRP FY05 Idea Development Award, helped establish chronic inflammation as a risk factor for prostate cancer. 
Although this seminal work showed a clear connection between chronic inflammation and prostate cancer, exact mechanisms 
of how inflammation contributes to prostate cancer tumorigenesis are still unknown. Further understanding of this process 
could lead to discoveries of important biomarkers for prostate cancer progression or novel prevention or intervention 
strategies. 
In joint efforts between the laboratories of Drs. Angelo De Marzo, Elizabeth Platz, and Karen Sfanos, this interdisciplinary 
team at Johns Hopkins University sought to examine the connection between a specific innate immune cell type called mast 
cells and the risk of prostate cancer recurrence. With PCRP funding from an FY11 Population-Based Research Award (Platz) 
and an FY13 Health Disparity Research Award 
(Sfanos), they analyzed the number of mast 
cells in benign and tumor tissues from the 
PCRP-funded Prostate Cancer Biorepository 
Network (PCBN) and the associated risk of 
cancer recurrence. The study was spearheaded 
by Heidi Hempel, B.S., a Nested Trainee on 
Dr. Sfanos’ PCRP award and a pathobiology 
graduate student at Johns Hopkins School of 
Medicine. Interestingly, the team found that risk 
of recurrence was associated with low mast 
cell density in the tumor tissue, yet high mast 
cell density in the normal tissue. These results 
suggest that intratumoral mast cells may protect 
against prostate cancer and could serve as a 
potential biomarker to predict recurrence. 

Andrew Goldstein

The image on the left is a tissue microarray spot stained for cytokeratin-8 (brown) 
and mast cell trypase (red). On the right is a tissue microarray spot analyzed with 
image analysis software that calculates epithelial area and mast cell counts. 
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Furthermore, Dr. Sfanos and her team expanded these studies to look at the mast cell numbers in tissues of African American 
men, who have greater prostate cancer incidence and mortality. Through this work, they hope to use these tools to understand 
whether a differential presence or abundance of mast cells can predict disease aggressiveness or explain why prostate cancer 
is often more aggressive in African American men. Understanding the consequences of intraprostatic inflammation or its 
causes could serve as a viable primary prevention strategy for this high-risk population. 
Building off of the work done by the Hopkins group, 
Dr. Andrew Goldstein and his team at the University of 
California, Los Angeles, began looking at the potential 
involvement of progenitor cells in inflammation and 
prostate cancer initiation. Prostate epithelium consists 
of distinct layers made up of three cell types: basal, 
luminal, and neuroendocrine. Previous studies in 
human prostate tissue found that progenitor cells in 
the basal layer are common, but progenitor cells in 
the luminal layer are rare. With support from a PCRP 
FY12 Idea Development Award, Dr. Goldstein and 
his laboratory developed a strategy to track down 
previously undetectable progenitor cells in the luminal 
layer, based on their low expression of a molecule 
called CD38. Utilizing tissue microarray samples, they 
examined luminal progenitor cells with low expression 
of CD38 and found them clustered around areas of 
inflammation. They determined that these progenitor 
cells have the capacity to divide and expand, giving 
them the ability to respond to genetic changes and 
develop into prostate cancer. Therefore, these studies 
suggest that chronic inflammation likely increases 
the risk for prostate cancer because it increases the 
number of progenitor cells that can initiate cancer.
Additional work is ongoing to isolate and profile these 
progenitor cells from areas of inflammation in order to 
understand what makes them capable of expanding 
and responding to genetic changes. Dr. Goldstein and his group believe that low expression of CD38 may provide an 
advantage to these progenitor cells that is maintained in the most aggressive prostate tumors that also exhibit low expression 
of CD38. These collective results support inflammation-associated luminal cells as target cells for aggressive prostate cancer.
Taken together, these results indicate that chronic inflammation is likely to play an important role in all stages of prostate 
cancer growth, from tumor initiation to disease recurrence after therapy. Furthermore, these findings give us a deeper 
understanding of the inflammatory mechanisms that contribute to prostate cancer development and aggressiveness, which 
were previously unknown. Although more research needs to be done in this area, this collective work supported by the PCRP 
serves as an important step forward toward translating these findings into the clinic in order to develop new prevention and 
treatment strategies for prostate cancer.

CD38-lo luminal cells (green) isolated from benign human prostate tissue 
have significantly greater progenitor activity than isolated CD38-hi luminal 
cells (blue). CD38-lo luminal cells are expanded in glands adjacent to 
inflammation and can be transformed by oncogenes to initiate aggressive 
human prostate cancer. Advanced prostate tumors with an increased 
likelihood of biochemical recurrence and metastasis exhibit a CD38-lo 
luminal phenotype. From Liu, et al. 2016. Cell Reports.
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Uncovering the Molecular Mechanisms of Prostate Cancer in 
African Americans
Michael Ittmann, M.D., Ph.D., Baylor College of Medicine 
Arun Sreekumar, Ph.D., Baylor College of Medicine 
Franklin Huang, M.D., Ph.D., Dana Farber Cancer Institute 

African American men have a significantly higher incidence and mortality from prostate cancer than European American men. 
While some of this disparity can be attributed to socioeconomic factors, mortality from prostate cancer is still higher in African 
American men after these factors are accounted for, indicating that there is also a biological component contributing to the 
disparity. While a substantial amount of investigation into the genetic and biological causes of prostate cancer has already 
been done and is still underway, race differences are typically unaccounted for, since African American men are typically 
under-represented in the sample population. Thus, the biology contributing to a more aggressive clinical phenotype of prostate 
cancer in African American men remains poorly understood. 

Expression of MNX1 in prostate cancer. MNX1 mRNA levels in European 
American and African American prostate cancer and benign tissues by qRT-
PCR. Asterisks indicate statistically significant differences between cancer and 
benign tissues. 

To help elucidate molecular and genetic mechanisms that 
contribute to the prostate cancer disparity in African American 
men, Drs. Michael Ittmann and Arun Sreekumar at Baylor 
College of Medicine measured gene expression in the tumors 
of African American men and compared the data to expression 
profiles from European American men. With support from two 
separate FY11 Health Disparity Research Awards, they found 
that the MNX1 gene was upregulated in the African American 
prostate cancer tissue samples, but not in the European 
American or normal prostate samples. This gene had been 
previously shown to be important in pancreas development and 
in the tumorigenesis of acute myeloid leukemia, but this was the 
first study to show that it may play an important role in prostate 
cancer. Additional studies are underway to assess the potential 
of MNX1 as a biomarker for aggressive disease in African 
American men. 

Photo left to right: Arun Sreekumar, Nagireddy Putluri, Patricia 
Castro, Jianghua Wang, Michael Ittmann, and Chad Creighton
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Franklin Huang

ERF can act as a tumor suppressor gene in prostate 
cancer cells. Anchorage-independent growth assays of 
ERF knockdown in PC-3 prostate cancer cell lines were 
performed in triplicate. Colonies were quantified with 
Cell Profiler, * p<.05, student’s T test. Data shown are 
representative of two independent experiments. Western 
blot results are depicted for knockdown of ERF with two 
short hairpins and a control hairpin.

At the Dana Farber Cancer Institute, Dr. Franklin Huang also sought to 
determine tumor genetic factors that may be influencing prostate cancer health 
disparity. With support from an FY13 Physician Research Training Award, 
Dr. Huang performed exome sequencing and targeted validation of localized 
primary prostate cancer in African American men, utilizing samples from the 
Weill Cornell Medical Center, Karmanos Cancer Institute, Roswell Park Cancer 
Institute, and PCRP-funded PCBN. Through this work, he revealed several 
novel gene mutations in the African American population, including loss-of-
function mutations in the ERF gene. Further in vitro studies on the function of 
ERF showed for the first time that this gene may act as a tumor suppressor 
gene in African American men’s prostate cancer and may be associated with 
more aggressive forms of prostate cancer in this population. 

Taken together, these findings demonstrate that there 
are molecular mechanisms that may be unique to 
African American prostate cancer that were previously 
unknown. Additionally, they highlight the importance 
of the inclusion of samples and patients from different 
ancestral, racial, and ethnic backgrounds in genetic and 
biological studies of prostate cancer. The investigators 
hope these discoveries will result in new biomarkers or 
drug targets for prostate cancer in African American 
men and ultimately lead to new treatments for this 
high-risk population. 

R
E

S
E

A
R

C
H

 
H

IG
H

LI
G

H
T

S
C

LI
N

IC
A

L 
 

PI
PE

LI
N

E
IN

V
E

S
TM

E
N

T
S

TR
AT

EG
Y



Prostate Cancer Research Program12

“The PCBN is a truly unique resource for prostate cancer researchers, 
which has the potential to accelerate clinical translation. The repository 
includes well-annotated biospecimens including tissue, blood, and DNA 
across the spectrum of prostate cancer pathogenesis. PCBN is easy to 
access, and the PCBN leadership team has worked hard to streamline 
the time from initial proposal to sample retrieval.”

Lorelei Mucci, M.P.H., Sc.D., Harvard School of Public Health,  
FY17 Programmatic Panel Member

The Prostate Cancer Biorepository Network
Accelerating the Clinical Translation of Biomarkers for Precision Medicine
The PCBN has established itself as the largest, most comprehensive prostate cancer biorepository in the world.
Established in FY09, the PCBN is a PCRP-funded public resource that provides high-quality, well-annotated prostate cancer 
tissue and other patient samples to prostate cancer investigators worldwide. The PCRP envisioned a virtual network of leading 
research institutions that would utilize optimized processes and policies to collect and distribute prostate cancer biospecimens 
in a systematic, reproducible fashion, ultimately assuring researchers that PCBN-supplied samples are of the highest quality 
to address important questions in prostate cancer research. Since its inception, the PCRP has contributed $8.48M to support 
the shared infrastructure and development of the PCBN, which currently includes five sites: Johns Hopkins University (the 
Coordinating Center), New York University, the University of Washington, the Memorial Sloan Kettering Cancer Center, and 
Washington University in St. Louis. These sites specialize in different types of patient samples and provide complementary 
resources, including metastatic tissue (rapid autopsy and lymph node); biospecimens with long-term follow-up for biochemical 
recurrence, metastasis, and death; active surveillance; hormone and neoadjuvant therapy; tissues from African American men; 
and patient-derived xenograft models. Over the years, utilization of PCBN resources has dramatically increased, with more 
than 3,000 de-identified patient samples being distributed to 83 investigators around the world. Their efforts have resulted in 
26 articles featured in highly respected journals such as Nature, The New England Journal of Medicine, Proceedings of the 
National Academy of Sciences of the United States of America, Cancer Research, and The Journal of Clinical Investigation. 
Subjects have included the discovery of loss-of-function mutations in the ERF gene in African American men1 and significant 
advances in discerning the diverse molecular alterations that drive recurrence, treatment resistance, and lethality in prostate 
cancer patients.2-4  Today, the PCBN is the largest, most comprehensive prostate cancer biorepository in the world and is 
available to provide researchers the samples needed to accelerate prostate cancer research, particularly the translation of 
biomarkers for precision medicine (for additional information, see http://prostatebiorepository.org/). 
1. Huang FW, Mosquera JM, Garofalo A, et al. 2017. Exome sequencing of African-American prostate cancer reveals loss-of-function ERF mutations. 

Cancer Discov. 7(9):973-983. doi: 10.1158/2159-8290.CD-16-0960.
2. Antonarakis ES, Lu C, Wang H, et al. 2014. AR-V7 and resistance to enzalutamide and abiraterone in prostate cancer. N Engl J Med. 371(11):1028-

1038. doi:10.1056/NEJMoa1315815.
3. Hurley PJ, Marchionni L, Simons BW, et al. 2012. Secreted protein, acidic and rich in cysteine-like 1 (SPARCL1) is down regulated in aggressive 

prostate cancers and is prognostic for poor clinical outcome. Proc Natl Acad Sci USA. 109(37):14977-14982. doi: 10.1073/pnas.1203525109.
4. Schrecengost RS, Dean JL, Goodwin JF, et al. 2014. USP22 regulates oncogenic signaling pathways to drive lethal cancer. Cancer Res. 74(1): 272-

286. doi: 10.1158/0008-5472.CAN-13-1954.
5. Haffner MC, Mosbruger T, Esopi DM, et al. 2013. Tracking the clonal origin of lethal prostate cancer. J Clin Invest. 123(11):4918–4922. doi: 10.1172/

JCI70354.
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Deciphering the Adipocyte-Tumor Cell Interaction 
in Prostate Cancer
Maria Diaz-Meco, Ph.D., Sanford-Burnham Medical 
Research Institute
Jorge Moscat, Ph.D., Sanford-Burnham Medical 
Research Institute
Obesity is a growing epidemic that represents one of the greatest threats to global 
human health. Epidemiological studies have shown a clear correlation between 
obesity and poor prognosis in many cancers, including prostate cancer; however, 
little is known about the molecular basis underlying this connection. Biochemical 

and genetic studies using physiologically relevant models that mimic the complexity of these processes are sorely needed.
Through collaborative efforts, Drs. Diaz-Meco and Moscat sought to deduce the mechanisms connecting obesity and prostate 
cancer and identified the protein, p62/SQSTM1, as a critical regulator of obesity. With support from an FY12 Synergistic 
Idea Development Award, they expanded this discovery by developing a prostate cancer mouse model with p62 adipocyte 
deficiency to examine the interaction between obesity and prostate cancer. Surprisingly, p62 deficiency did not cause 
obesity in this prostate cancer mouse model, suggesting the tumor was impacting the metabolism of the mice. Through 
further metabolic characterization, they revealed that these mice were undergoing cancer-associated cachexia, a condition 
displaying progressive weight loss in response to malignant 
growth. The loss of p62 also had a significant impact on prostate 
cancer tumorigenesis. Drs. Diaz-Meco and Moscat discovered 
that p62 deficiency in adipose tissue led to higher incidences 
of the aggressive types of prostate cancer compared to control 
mice. Furthermore, these mice displayed higher incidences of 
metastases and, interestingly, a difference in tissue preference 
for metastasis, with increased tumors arising in the liver and lung. 
These results implicate that p62 loss in adipocytes may be a driver 
of prostate cancer tumorigenesis and metastasis.
Taken together, this work reveals the important roles of p62 in the 
interaction between adipocytes and tumor cells and demonstrates 
a direct molecular link between obesity and prostate cancer 
progression in mice. In future studies, Drs. Diaz-Meco and Moscat 
plan to further decipher the mechanism by which adipose tissue 
controls prostate cancer and how interactions between the tumor 
and adipose tissue lead to cachexia. Through this work, they hope 
to show that manipulating p62-derived signals can be used to treat 
prostate tumors by preventing the metabolic impact of obesity. Adipocytes promote the invasion of prostate cancer cells
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Molecular Targeted Immunotherapy 
for Eradication of Prostate Cancer
Paul B. Fisher, M.Ph., Ph.D., 
Virginia Commonwealth University 
School of Medicine
Xiang-Yang Wang, Ph.D., Virginia 
Commonwealth University 
School of Medicine
The absence of curative treatments for advanced, 
metastatic prostate cancer highlights the crucial need 
for development of new, innovative treatment strategies. 

To address this need, the PCRP funded two separate Synergistic Idea Development awards in FY10 and FY13 to support 
collaborative efforts between two research teams led by Dr. Fisher and Dr. Wang. The synergy between these laboratories 
brings together experts in molecular, cellular, and immune biology to develop methods to attack prostate cancer on multiple 
fronts by combining immunotherapy with other treatment modalities, such as radiation therapy, chemotherapy, and targeted 
molecular therapy.
Melanoma differentiation associated gene-7/Interleukin-24 (MDA-7/IL-24), a unique therapeutic cytokine discovered 
in Dr. Fisher’s laboratory, holds promise for cancer therapy due to its multiple antitumor properties, which have been 
demonstrated in nearly all cancers, including prostate cancer. Under their PCRP-funded work, the Fisher and Wang 
laboratories created cancer terminator viruses (CTVs) that selectively replicate and produce MDA-7/IL-24 in tumor cells, 
resulting in the direct killing of cancer cells and stimulation of the immune system without harming normal cells. To further 
augment therapeutic efficacy, the CTVs were combined with a small molecule inhibitor of Mcl-1, a critical protein mediating 
cancer cell growth and survival, resulting in enhanced cancer-specific killing by the CTVs.
In vivo applications of this combinatorial scheme in animal models of prostate cancer were facilitated by using an ingenious 
delivery approach pioneered by Drs. Fisher and Wang that employs ultrasound-targeted microbubble destruction (UTMD). 
The UTMD method permits delivery of the CTVs, as well as therapeutic proteins or chemotherapeutic agents, directly to the 
prostate gland and its surrounding vasculature in a surreptitious manner by incorporating the viruses in microbubbles that are 
subsequently disrupted using 
targeted ultrasound. These 
new reagents and innovative 
combinatorial cancer killing 
and immune modulating 
strategies are now primed 
for clinical applications for 
the treatment of advanced 
prostate cancer. The team is 
currently working to move this 
therapy into the clinic in the 
hope of improving treatment 
options for patients with 
metastatic prostate cancer.

Paul B. Fisher Xiang-Yang Wang
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Prostate Cancer PET Biopsies: Painless 
Precision Medicine
Michael Evans, Ph.D., University of California, San Francisco
Targeted therapies are often applied to patients with very advanced metastatic prostate 
cancer. Unfortunately, treatment resistance emerges typically within months after the start of 
therapy. Biopsy, in order to test whether the cancer is sensitive to a targeted therapy, may not 
always recover tumor tissue because metastases are small. Furthermore, patients are often 
reluctant to submit to a high-risk, painful invasive procedure. Therefore, new non-invasive 
methods must be developed to better understand prostate cancer tumor biology. 
With support from an FY14 Idea Development Award, Dr. Michael Evans is developing 

imaging technologies for positron emission tomography (PET) that can detect molecular drivers within tumor cells, with a 
special emphasis on those drivers that are also “druggable.” Dr. Evans and his colleagues have coined this technology, “PET 
biopsies,” which has several advantages over a standard needle biopsy. First, they are able to measure the downstream 
action of druggable cancer drivers to prospectively identify patients whose tumors might respond to a certain targeted therapy. 
Second, PET biopsies are safe and reliable for repeated patient use, enabling doctors to measure the efficacy of a targeted 
therapy over time. Lastly, the specificity of PET biopsies for detecting specific tumor indicators may help distinguish aggressive 
prostate cancer from indolent forms that may not require treatment. 
Dr. Evans’ research group has already translated iron-based PET biopsies into patients with prostate cancer. They were able 
to detect biological differences among metastases within the same patient, and they have integrated this PET scan into an 
MYC inhibitor clinical trial. The post-therapy PET scans of patients have shown decreased uptake of the iron-based PET 
probe, suggesting effective drug activity; researchers are now working to understand the clinical significance of these post-
treatment changes. 
Dr. Evans and his colleagues are pioneering the development of PET scans to measure individual cancer drivers for tumor 
detection and treatment monitoring; they note that many research and treatment centers have the infrastructure to achieve 
the type of work that they are doing. They plan to continue developing new PET biopsies for other major drivers of prostate 
cancer that may reach the clinic within the next 5 years, and they hope that others will join them in developing the PET biopsy 
concept, as it holds high promise for improving precision medicine in prostate cancer.

Performing a PET biopsy of prostate 
cancer with iron-based PET. Left: A 
representative image of a genetically 
engineered mouse with hyperactive 
mTORC1 in the prostate cancer cells 
taken 48 hours after initiating the 
iron-based PET study shows a high 
signal in the prostate cancer tumor. 
B = bladder. Right: A representative 
image of a patient with mCRPC 
with several bone metastases that 
are detected using iron-based PET. 
Several metastases observed on 
standard of care imaging were 
not avid on the PET scan, which 
indicates that this patient’s tumors 
are likely biologically heterogeneous.
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Power Outage: Targeting Prostate Cancer Metabolism
Daniel Frigo, Ph.D., University of Houston
The androgen receptor (AR) signaling cascade is involved in progression to the deadly 
advanced stages of prostate cancer. Many current therapies for prostate cancer attempt to 
block the AR signaling pathway; however, the tumors eventually become resistant to these 
therapies as the AR finds alternative mechanisms of activation; thus new therapies are greatly 
needed. Further understanding of the signaling pathways downstream of the AR can help 
identify novel drug targets to develop new, improved treatments for prostate cancer. 
With support from an FY11 PCRP Idea Development Award, Dr. Frigo and his research team 
demonstrated a key role for two metabolic proteins that fuel prostate cancer cell growth 
through the AR pathway: CAMKKbeta and AMPK. Using a combination of radiolabeled 

assays and emerging metabolic approaches, they discovered that prostate cancer cells respond to androgen treatment 
by increasing rates of glucose and fatty acid oxidation, as well as overall glucose metabolism, and these changes depend 
on androgen-mediated CaMKKbeta and AMPK activity. Their results further indicated that the AMPK-mediated metabolic 
changes occurred through several downstream cellular processes that afforded distinct growth advantages to the prostate 
cancer cells. Importantly, CaMKKbeta was shown to be required for advanced, castrate-resistant prostate cancer (CRPC) 
growth. Several other laboratories have also confirmed CaMKKbeta as a biomarker for both early and advanced stage 
prostate cancer, which complements Dr. Frigo’s findings and further suggests that activated AMPK levels correlate with 
disease progression. 
Taken together, the findings from Dr. Frigo’s laboratory demonstrate that androgens co-opt the CaMKKbeta-AMPK signaling 
cascade to increase prostate cancer cell growth. This research points to the potential utility of developing metabolic-targeted 
drug therapies to shut down the power source for prostate cancer cell growth and supports efforts to continue translating 
these findings toward the clinic. Dr. Frigo and his team recently received a 5-year R01 grant from the National Institutes of 
Health, which will allow them to expand upon the results from their PCRP-funded study by identifying additional downstream 
targets of CaMKKbeta-AMPK signaling and other oncogenic pathways that appear to coordinate with CaMKKbeta-AMPK 
signaling to drive cancer progression.

Phosphorylated/Activated AMPK 
correlates with clinical prostate cancer 
progression. A. Examples of IHC with 
anti-phospho-AMPK antibody (Thr172). 
The staining index for benign and cancer 
epithelial cells is indicated under each 
figure. Original magnification: 100X. Box 
plot of staining index of prostate cancer (n 
= 61) and benign tissues (n = 65) is also 
shown. The difference in staining index 
was highly statistically significant (p < .001, 
Mann-Whitney). B. Comparison of staining 
index of non-recurrent (n = 29) and 
recurrent (n = 32) tumors following radical 
prostatectomy. Staining was significantly 
higher in the recurrent group (p = .017, 
Mann-Whitney).
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The North Carolina-Louisiana Prostate Cancer 
Project (PCaP)
Racial Differences in Financial Impact of Prostate Cancer 
Treatment and Outcome
Initiated in FY02 with funding from a Consortium Overall Award, the PCaP represents the largest 
population-based study of newly diagnosed prostate cancer in African American and Caucasian 
American men ever conducted, with 2,256 participants. The study, under the leadership of Dr. James 
Mohler, collected a significant amount of personal and medical information, including income, health 
insurance coverage, treatments, and quality of life during and 4 years following prostate cancer 
diagnosis. In addition, the PCaP maintains a large repository of specimens (e.g., prostate cancer 
tissue, blood, and urine) collected from participants that continues to be used to investigate biological 
factors that contribute to prostate cancer health disparities.1-3 Overall, the study found that racial 
differences in prostate cancer survival appear to originate more from a weak relationship of African 

American men with the American healthcare system, and poverty presents a significant obstacle to effective medical care 
for African American men compared to Caucasian American men. In FY16, the PCaP received additional PCRP funding 
through a Health Disparity Research Award to obtain 10-year follow-up data on the original group of prostate cancer patients 
and their caregivers.  Although a variety of new FDA-approved treatments (e.g., immunotherapy, anti-androgens, radio-
pharmaceuticals, and chemotherapies) are extending the lives of patients with metastatic CRPC (mCRCP), these treatments 
can also cause long-lasting side effects and be very expensive. Hence, many prostate cancer patients and their families will 
incur significant financial burden and distress as a result of a diagnosis of advanced prostate cancer. A critical goal of this 
project is to better understand the financial impact of prostate cancer treatment on patient survival and quality of life in both 
African American and Caucasian American men and to develop interventions to reduce the financial burdens and stress 
associated with a prostate cancer diagnosis. 
1. Conti DV, Wang K, Sheng X, et al. 2017. Two novel susceptibility loci for prostate cancer in men of African ancestry.  J. Natl Cancer Inst. 109 (8): 

djx084. 
2. Steck SE, Arab L, Zhang H, Bensen JT, Fontham ET, Johnson CS, Mohler JL, Smith GJ, Su JL, Trump DL, and Woloszynska-Read A. 2015. 

Association between plasma 25-hydroxyvitamin D, ancestry and aggressive prostate cancer among African Americans and European Americans in 
PCaP. PLoS One. Apr 28;10(4):e0125151.

3. Vance TM, Azabdaftari G, Pop EA, Lee SG, Su LJ, Fontham ET, Bensen JT, Steck SE, Arab L, Mohler JL, Chen MH, Koo SI, and Chun OK. 2015. 
Thioredoxin 1 in prostate tissue is associated with gleason score, erythrocyte antioxidant enzyme activity, and dietary antioxidants. Prostate Cancer. 
2015:728046. 
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Hypermutation and Genomic Testing for Precision 
Therapy in Advanced Prostate Cancer
Colin Pritchard, M.D., Ph.D., University of Washington
Recent advances in genomic technology have made it possible for doctors to tailor therapies 
to precisely target a man’s specific prostate cancer vulnerabilities. This approach, called 
“precision medicine,” requires a clinically validated diagnostic platform to identify patient-
specific vulnerabilities. To this end, it is important to be able to characterize different prostate 
cancer subtypes, as they will inform treatment strategies. Previously, Dr. Colin Pritchard 
and colleagues developed a targeted gene sequencing test, UW-OncoPlex, which detects 
mutations in over 250 cancer-related genes. Researchers at the University of Washington 
were then able to use this assay to discover that a subpopulation of advanced prostate 

cancers (10%) have a much higher number of DNA mutations than other prostate cancers, which they call the “hypermutated 
subtype” of prostate cancer, but the mechanisms of hypermutation and clinical significance are not well understood. 
Dr. Pritchard, with funding from an FY13 Physician Research Training Award, has been investigating the mechanisms 
and clinical relevance of hypermutated prostate cancer in the hope that hypermutation status can inform and improve 
treatment strategies.
During normal cell division, DNA is copied with a small degree of error, but these mistakes are then corrected by mismatch 
repair (MMR) enzymes. Dr. Pritchard hypothesized that, if the genes that encode MMR enzymes are damaged, cells may 
accumulate DNA errors, resulting in hypermutation. Supporting this idea, Dr. Pritchard and his group found that either or both 
of two MMR genes (MSH2 and MSH6) were damaged in hypermutated tissue. Using the UW-OncoPlex sequencing assay, 
they were able to develop a bioinformatics technique, called mSINGS, that effectively detects mutation status in prostate 
cancer tissue. Ongoing experiments are assessing the difference in treatment response between hypermutated and non-
hypermutated prostate cancer tissue to understand how hypermutation status can predict therapy. This new clinical approach 
may be very important for refining prostate cancer treatment based on a patient’s mutation status, particularly given recent 
Food and Drug Administration (FDA) approval of a type of immunotherapy for cancer patients whose tumors have evidence of 
defective MMR genes. Successful completion of this research will directly benefit prostate cancer patients by guiding treatment 
decisions in men with advanced disease.

Patient-Centered Treatment Decision-Making in 
Advanced Prostate Cancer
Alicia Morgans, M.D., M.P.H., Northwestern University Feinberg School 
of Medicine 
Men living with mCRPC have many treatment options available to them, each with different 
side effects, treatment schedules, and cost. However, each therapy will extend their life 
by approximately the same amount of time. There are currently no tools or tests to match 
the right treatment with a particular man, and often the treatment chosen is based on the 
physician’s personal experience or assumed patient preference. 
With the support of an FY15 Physician Research Training Award, Dr. Morgans is conducting 
a study at the Vanderbilt University Medical Center and the Northwestern University Feinberg 

School of Medicine, in which she is surveying mCRPC survivors to determine their preferred role in the treatment decision-
making process and examine how their role in that process relates to overall patient satisfaction and quality of life. Treatment 
decisions can be made by the physician alone or together with the patient, i.e., shared decision-making. Because the various 
treatments for mCRPC have comparable clinical outcomes, it is possible that shared decisions will lead to better psychological 
health and better quality of life. It may be highly beneficial for patients to feel that their voice is being heard, they have some 
control over their health, and they are involved in the decision-making process.
Dr. Morgans hopes that this research will lead to a greater understanding of the decision-making process among men with 
advanced prostate cancer. If the results indicate that shared decision-making appears to be beneficial, then these findings may 
enable Dr. Morgans to develop decision-support aids to optimize methods of decision-making that may improve the physical 
and emotional well-being of men living with mCRPC. Further, as a younger physician-researcher, this research, as well as 
funding from the PCRP, will help build Dr. Morgans’ career and enable her to continue to focus on the important area of quality 
of life research for advanced prostate cancer survivors.
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FYN Is a Key Regulator of Metastasis in Aggressive 
Variants of Prostate Cancer
Edwin Posadas, M.D., Cedars-Sinai Medical Center
Most prostate cancers are adenocarcinomas, meaning they arise from dysregulated 
epithelial cell growth. Rarely, aggressive variants of the disease, such as neuroendocrine 
prostate cancers (NEPCs) and small cell prostate cancers (SCPCs), occur. Both of these 
subtypes are problematic since they can spread to visceral sites (e.g., the lungs or liver), 
as opposed to bone, as in typical prostate adenocarcinomas. This type of clinical behavior 
is associated with poor patient outcomes, including accelerated death from organ failure. 
Additionally, these tumors are often treated with cytotoxic chemotherapy, which is non-
curative and relatively toxic; thus, new therapies are greatly needed.

To increase the understanding of NEPC and SCPC, Dr. Posadas and his team began studying elements in the bloodstream 
that may predict this type of aggressive prostate cancer tumor behavior. Through work supported by an FY07 Physician 
Research Training Award and continued through an FY10 Idea Development Award, his team used a novel nanotechnology 
approach to identify a subset of circulating tumor cells (CTCs) in the bloodstream that are associated with the development 
of visceral metastases. This subgroup of CTCs is characterized by particularly small nuclei, which they named very-small 
nuclear CTCs (vsnCTCs). These findings may aid in identifying men at risk for visceral metastases, provide treatment options 
sooner, and prevent progression. 
Dr. Posadas also characterized the presence of SRC-
related protein kinases in clinical cases of advanced 
prostate cancers and discovered that the FYN 
kinase was upregulated in these advanced tumors. 
To explore the potential of FYN as a therapeutic 
target, Dr. Posadas created variants of FYN in animal 
models. He found that FYN overexpression caused 
cancer cells to preferentially metastasize to the lungs 
instead of bone, confirming that these animal models 
effectively simulate the clinical behavior of NEPC or 
SCPC. Dr. Posadas and his team are now investigating 
the relationship between FYN and vsnCTCs and plan 
to continue exploring mechanisms of FYN inhibition 
in the hope of developing treatment to improve 
outcomes for men with advanced prostate cancer. As 
a result of this work, Dr. Posadas, in collaboration with 
Dr. Hsian-Rong Tseng at the University of California, 
Los Angeles, has received funding from the National 
Cancer Institute to develop assays to detect prostate 
cancer via CTCs in the blood. These signals will serve 
as a non-invasive tool for understanding prostate 
cancer progression.

FYN promotes invasion and metastasis of NEPC cells in vivo. 
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BMI-1 Targeting Eliminates Prostate Tumor Stem Cells
Hatem Sabaawy, M.D. Ph.D., Rutgers Cancer Institute of New Jersey
Joseph Bertino, M.D., Rutgers Cancer Institute of New Jersey
Isaac Kim, M.D., Ph.D., Rutgers Cancer Institute of New Jersey

Treatment resistance and tumor relapse are frequent events in advanced prostate cancer and novel, more effective 
therapeutics are greatly needed. Self-renewing cells, called tumor-initiating cells (TICs) or cancer stem cells, are often 
resistant to therapy and can account for tumor relapse and progression in advanced prostate cancer. With an FY11 PCRP-
funded Synergistic Idea Development Award, three investigators, Drs. Sabaawy, Bertino, and Kim, combined their expertise in 
clinical oncology and stem cell biology to develop a novel therapy that specifically targets the TICs of prostate cancer. 
This multidisciplinary research team focused its strategy on identifying new small molecule inhibitors to target a stem cell 
growth factor called BMI-1. The researchers previously found that BMI-1 is overexpressed in prostate TICs and is essential 
for the self-renewal and survival of TICs. To identify BMI-1 inhibitors, the team employed novel drug screening techniques 
that used fresh samples obtained directly from prostate cancer patients. These primary samples were grown in cell culture 
and in a zebrafish patient-derived xenograft (Z-PDX) model, which allowed testing of different doses and combinations of 
inhibitors in a small number of patient-derived human prostate cancer cells. These assays were also used to test the toxicity 
of the compounds, which allowed the team to focus on safer drugs. Once they identified an effective drug and dose in the 
Z-PDXs, they tested those compounds using more established mouse PDX models. Through this work, they identified the 
first known BMI-1 small molecule inhibitor, C-209, that successfully impaired TICs in cellular, zebrafish, and mouse models of 
prostate cancer. 
Upon further testing, they found that the antitumor activities of the C-209 BMI-1 inhibitor were independent of prior treatment 
conditions. Furthermore, this inhibitor showed promise as a monotherapy or when combined with proliferation and hormonal-
directed therapies for a more effective prostate cancer treatment. These efforts to target BMI-1 in TICs paint a true picture of 
collaborative translational science to identify novel therapeutic options for patients with advanced prostate cancer.

Hatem Sabaawy Joseph Bertino Isaac Kim

BMI-1 targeting interferes with patient-derived  
TIC survival and tumor growth in prostate cancer
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Novel Agents for Effective Prostate Cancer PET Imaging
Henry VanBrocklin, Ph.D., University of 
California San Francisco
Clifford Berkman, Ph.D., Washington 
State University
There is a current unmet need for improved imaging 
agents to improve prostate cancer diagnosis and 
monitor disease progression and response to treatment 
in patients living with the disease. Through an FY13 
Laboratory-Clinical Translation Award, Dr. VanBrocklin 
and his team have developed and tested a new PET 
imaging agent, CTT1057, which detects primary and 
metastatic prostate cancer. This PET tracer targets a 

protein, prostate specific membrane antigen (PSMA), which is found on more than 90% of all prostate tumors, especially 
those that are more aggressive. CTT1057 was discovered by Dr. Cliff Berkman, a medicinal chemist at Washington State 
University, and was radiolabeled and evaluated in Dr. VanBrocklin’s laboratory at the University of California, San Francisco.  
Initial efforts of this work began in 2003, when Dr. Berkman and Dr. Benjamin Franc, M.D., sought to develop a sensitive and 
specific imaging agent that was more effective than ProstaScint®, a commercially available and FDA-approved radiotracer for 
PSMA imaging in prostate cancer. The goal of the current research was to develop a compound that rapidly binds to PSMA 
and has a positron emitter for PET imaging. The result of this work was a dramatically more sensitive and specific PET 
tracer, CTT1057, which can be imaged 60 minutes after administration. Following a scan, the images can be reconstructed 
to show clearly where the residual or metastatic tumor is located in the body. The first phase of testing in patients was 
remarkably successful. The researchers are currently planning a Phase II trial, moving toward future approval of this 
compound by the FDA as a routine clinical diagnostic tool.  
In collaboration with Dr. Berkman and Cancer Targeted Technology, LLC, researchers at the University of Pittsburgh 
developed a radiotherapy agent based on the same chemical platform as CTT1057 that selectively delivers radiotherapy 
to all of the cancer sites detected on a PET image. Dr. VanBrocklin hopes that CTT1057 will be the companion diagnostic 
to this agent. Ultimately, Dr. VanBrocklin hopes that CTT1057 will help physicians identify the extent of patients’ metastatic 
prostate cancer and monitor the progress of their treatment.  

Henry VanBrocklin Clifford Berkman

Man with metastatic 
prostate cancer; 
PSA =69.5 ng/mL. (Left) PET 
image with the fluorine-18 PSMA 
agent CTT1057, green arrow 
= lymph node metastases and 
orange arrows = bone metastases. 
(Right) Conventional bone scan 
with technetium-99m imaging 
agent shows far less uptake in the 
bone metastases demonstrating 
the higher sensitivity of the PSMA 
imaging agent.
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The Prostate Cancer Clinical Trials Consortium (PCCTC) has established itself as the nation’s premier prostate cancer clinical 
trials group and remains poised to make a significant impact on patients’ lives by keeping the drug pipeline primed with 
promising novel agents.
The PCCTC is a network of internationally recognized leaders in the prostate cancer field from the nation’s top academic 
medical centers that employs a team-based approach to accelerate the development of promising drug candidates in 
early-phase (Phase I and I/II) clinical trials to Phase III clinical trials. PCCTC efforts impact clinical research through the 
complementary development of novel clinical trial designs, endpoints, and biomarkers that are predictive of successful 
response treatment. The PCCTC was established in 2005 through the collective efforts of the PCRP and the Prostate Cancer 

The Prostate Cancer Clinical Trials Consortium
Transforming Prostate Cancer Treatment by Complementary 
Drug Development and Validation of Biomarkers Predictive of 
Successful Response 
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Foundation (PCF) to provide a pipeline of high-impact, novel therapeutic interventions that would ultimately and significantly 
decrease the impact of prostate cancer on patients’ lives. With the Memorial Sloan Kettering Cancer Center functioning as the 
coordinating center, the PCCTC now includes 29 clinical research sites across the United States and has also incorporated 
as a limited liability company known as the Prostate Cancer Clinical Trials Consortium, LLC. Centralized management of 
research activities, rational selection of investigational agents, and collaborative trial design have resulted in the treatment of 
more than 6,000 prostate cancer patients in 215 clinical trials, which have contributed to the advancement of 12 therapeutic 
candidates to Phase III study, two of which (Zytiga, Xtandi) have been approved by the FDA for treatment of men with CRPC. 
Equally important has been the PCCTC’s work with regulatory authorities in developing biomarkers short of survival that 
could be used for regulatory submissions to enable more rapid drug approvals. These PCCTC efforts have also resulted in 
96 published manuscripts. In light of the evolving treatment landscape and advances in diagnostics, the PCCTC has joined in 
an international initiative, nicknamed “IRONMAN,”* to recruit a diverse group of 5,000 men with advanced prostate cancer to 
better understand racial/ethnic variations in response to treatment, identify optimal treatment sequences, and pin down ideal 
biomarkers. Through the collaborative nature and intellectual synergy of its leadership, the PCCTC remains poised to make 
a significant impact on patients’ lives by keeping the drug pipeline primed with the most promising novel agents and validated 
biomarkers that are predictive of successful patient response (for additional information, see http://pcctc.org/). 
*International Registry to Improve Outcomes in Men with Advanced Prostate Cancer
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The PCRP has invested in the discovery and development of multiple therapies and 
diagnostic tools since the beginning of the program, many of which have continued to 
advance through the clinical pipeline. The current research phase of agents that have 
been supported by the PCRP at some point in their clinical development are shown here 
in the clinical pipeline, with additional details available on pages 24–29.

Focus Area Agent/Technique Preclinical Phase I/II Phase III To Patients

Mechanisms of 
Resistance and 
Response

N-Cadherin monoclonal antibodies

3βHSD1 mutation

Focus Area Agent/Technique Preclinical Phase I/II Phase III To Patients

Imaging

Multiadaptive Plan Intensity-Modulated Radiation Therapy (IMRT)
T2-weighted prostate Magnetic Resonance Imaging (MRI) at 7 
Tesla using a simplified external transmit receive coil array
Multichannel Image-Guided Robotic Assistant for 
Brachytherapy (MIRAB)
Electrical Impedance Spectroscopy (EIS) for noninvasive detection 
of prostate tumors
Erbium: YAG laser
124I-anti-Prostate Stem Cell Antigen (PSCA) A11 minibody
PMSA-based PET imaging agent 
MRI-guided robotic device for real-time needle placement in 
prostate biopsy sample retrieval
Fluorine-18 Fluorocholine (FCH) PET
Restriction Spectrum Imaging (RSI)-MRI
68Ga-RM2 PET/MRI
MRI-based treatment planning for radiotherapy
Elekta Synergy

Focus Area Agent/Technique Preclinical Phase I/II Phase III To Patients

Chemotherapy

SRI-28731
Gamitrinib
Berberine
Saracatinib (ADZ0530)
MS-275
Phenelzine sulfate

Prostate Cancer Research Program24
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In the Clinical Pipeline



Focus Area Agent/Technique Preclinical Phase I/II Phase III To Patients
Mifepristone plus enzalutamide

Hormonal 
Therapy

N-terminal domain inhibitor (EPI-506)
APC-100
3,3'-diindolylmethane (DIM)
ZYTIGA® (abiraterone acetate) 
Xtandi® (enzalutamide)

Focus Area Agent/Technique Preclinical Phase I/II Phase III To Patients
Combination 

Therapy ABT888 plus radiation 

Focus Area Agent/Technique Preclinical Phase I/II Phase III To Patients

Immunotherapy

Lm-PCaVx (ADU-741)
MDA-7/IL-24
PSA 146-154 peptide vaccine
BP-GMAX-CD1
DNA vaccine encoding Prostatic Acid Phosphatase (PAP) 
(pTVG-HP)
MEDI6383 (OX40 antibody)
Ipilimumab

Focus Area Agent/Technique Preclinical Phase I/II Phase III To Patients

Radiotherapy
Intensity-Modulated Radiation Therapy (IMRT)
177Lu-J591

Focus Area Agent/Technique Preclinical Phase I/II Phase III To Patients

Targeted 
Therapy

J591- Duocarmicin conjugate
STA-9584
C-209
ACK1 Inhibitor
Cixutumumab
G-202
BET Inhibitor  (ZEN003694)

Custirsen (OGX-011) 
XGEVA® (denosumab)
Velcade® (PS-341)
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NEW

NEW

Focus Area Agent/Technique Preclinical Phase I/II Phase III To Patients
Biomarkers NuSAP1 Marker (Prolaris, Decipher assays) NEW
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Research 
Area

Agent/ 
Technique

Principal Investigator 
Award Mechanism Description

Preclinical
Mechanisms of 
Resistance and 
Response

N-Cadherin 
monoclonal 
antibodies

Zev Wainberg                                                            
Rob Reiter                                                              
Matthew Rettig
Physician Research Training 
Award
Synergistic Idea Development 
Award

N-Cadherin was identified as responsible for metastasis and castration resistance, and these 
effects were inhibited in vivo with N-cadherin-specific antibodies, suggesting this is a promising 
new target for prostate cancer treatment. 

Imaging Multiadaptive Plan 
IMRT

Ping Xia
Idea Development Award

Adaptive radiotherapy technique that takes into account the independent motion of both the 
prostate and pelvic lymph nodes, optimizing the plan to provide a full dose to both treatment 
areas while significantly reducing side effects associated with radiation to normal tissue. 

Imaging T2-weighted 
prostate MRI at 
7 Tesla using a 
simplified external 
transmit receive 
coil array

Andrew Rosenkrantz 
Exploration Hypothesis 
Development Award

This study leverages the new 7T MRI scanner at New York University, which produces a 
magnetic field more than twice the strength of scanners currently found in the clinic. The team 
has designed new hardware and software to take advantage of this ultra-high field scanner, 
which they have now tested on two prostate cancer patients. The improvement to image quality 
is substantial. Testing and optimization are ongoing, as the investigators work to further harness 
the capabilities of a 7T MRI system and improve patient care. 

Imaging MIRAB Tarun Podder
New Investigator Award

This device is able to simultaneously insert 16 small radioactive sources or “seeds” into the 
prostate while also securing them in place. Preclinical testing found that MIRAB can position 
the seeds with sub-millimeter accuracy. This has the potential to reduce side effects, such as 
edema, while also reducing the operating time. 

Imaging EIS for noninvasive 
detection of 
prostate tumors

Ryan Halter
Prostate Cancer Training 
Award

This study developed a device to measure the electrical properties of prostate tissue, using a 
technique called EIS. After testing the properties of 64 prostate tissue samples (ex vivo), the 
investigator concluded that this device can distinguish between benign and cancerous tissue 
with high accuracy. The device was integrated into a standard prostate biopsy needle, and 
the investigator found very high correlation between EIS results and histopathology, which is 
the gold standard for diagnosis. Work is ongoing to combine this technology with trans-rectal 
ultrasound to allow less invasive diagnosis of prostate cancer.

Imaging Erbium: YAG laser Nathaniel Fried 
New Investigator Award        
Idea Development Award

A laparoscopic, laser imaging system utilizing two new optical techniques was developed 
to improve a surgeon’s ability to identify, image, and preserve the cavernous nerves during 
prostate cancer surgery. This system could significantly aid a surgeon’s ability to preserve 
sexual function after surgery, leading to improved quality of life for patients.

Therapy 
(Chemotherapy)

SRI-28731 Ling Jong 
Idea Development Award  
Laboratory Clinical Transition 
Award

A novel dietary indole-3-carbinol with potent activity against prostate cancer was developed, 
and preclinical testing for Investigational New Drug submission is underway. The results so far 
indicate that this drug can be taken orally and is highly selective, well tolerated, and more potent 
than Docetaxel, the first-line treatment for mCRPC.

Therapy 
(Chemotherapy)

Gamitrinib Dario Altieri
Laboratory Clinical Transition 
Award

First-in-class mitochondrial-targeted small molecule Hsp90 inhibitor with potent anti-cancer 
activity and the ability to boost the effectiveness of other anticancer agents. Investigational 
New Drug submission is underway to allow clinical testing in patients with advanced, castrate-
resistant and metastatic prostate cancer.

Therapy 
(Chemotherapy)

Berberine Haitao Zhang  
Idea Development Award

Naturally found compound used in Chinese herbal medicine that shuts down two key cancer 
promoting pathways in prostate cancer: the AR pathway and the PI3K/AKT pathway. It was also 
shown to reduce truncated AR-V7 splice variants, suggesting this drug could sensitize prostate 
cancer to existing treatments such as abiraterone, enzalutamide, and docetaxel. Results 
suggest that berberine is effective in the treatment of advanced prostate cancer, particularly in 
overcoming therapeutic resistance mediated by AR-Vs.

Therapy 
(Combination 
Therapy)

 ABT888 plus 
radiation

Phyllis Wachsberger 
Exploration Hypothesis 
Development Award

A new class of anti-cancer compound (PARP inhibitors) was shown in animal models to 
sensitize prostate cancer tumors to radiation, thus making the radiation more effective at 
reducing tumor growth. 

Therapy  
(Immunotherapy)

 Lm-PCaVx (ADU-
741)

Dirk Brockstedt
Laboratory Clinical Transition 
Award

Vaccine designed to stimulate an immune response to three prostate cancer antigens. A 
Phase I clinical trial is expected to begin in 2016 in men with metastatic prostate cancer that is 
progressing despite androgen deprivation therapy (ADT).
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Research 
Area

Agent/ 
Technique

Principal Investigator 
Award Mechanism Description

Therapy 
(Immunotherapy)

MDA-7/IL-24 Paul Fisher and Xiang-Yang 
Wang
Synergistic Idea Development 
Award

Preclinical development of a novel T-cell-based platform that uses the cytokine MDA-7/IL-24 
in combination with adoptive T-cell therapy for improved treatment of metastatic prostate 
cancer. An MDA-7-luciferase fused protein has been developed for monitoring the trafficking of 
adoptively transferred T-cells and therapeutic response.

Therapy                
(Radiotherapy)

IMRT Lei Xing   
Idea Development Award

An algorithm was developed using inverse planning to improve computer control of IMRT. 
The result was a faster, more robust treatment with a 10% increase in radiation dose and 60% 
reduction in treatment time. 

Therapy                    
(Targeted 
Therapy)

J591- duocarmicin 
conjugate

Neil Bander                                                            
Laboratory Clinical Transition 
Award

This therapeutic was developed by linking J591, an antibody to PMSA, to duocarmicin, a DNA 
alkylating agent 1,000-fold more potent than doxorubicin. By using an antibody that is specific to 
only prostate cancer cells, the chemotherapy is delivered directly to tumor cells, thus minimizing 
side effects. This conjugate has been shown to be very effective in animal models.

Therapy                    
(Targeted 
Therapy)

STA-9584 Andrew Sonderfan                                                  
Laboratory Clinical Transition 
Award

A novel vascular disrupting agent that targets both new and existing prostate cancer tumors, 
disrupting the blood supply both in the center and at the periphery of the tumor, leading to cell death. 
This agent has shown superior performance compared to current vascular disrupting agents.

Therapy      
(Targeted 
Therapy)

C-209 Hatem Sabaawy                                                   
Synergistic Idea Development 
Award

A BMI-1-inhibitor that inhibits prostate cancer growth and metastasis and can boost the 
effectiveness of chemotherapy. Pharmacological improvement of C-209 is now underway, and 
several C-209 derivatives are ready for testing and validation for use in human clinical trials. 

Therapy                      
(Targeted 
Therapy)

ACK1 Inhibitor Nupam Mahajan 
Kiran Mahajan
Exploration Hypothesis 
Development Award

Early PCRP-funded work identified ACK1 as a regulator of the AR pathway and showed 
that inhibition of ACK1 suppressed CRPC tumor growth and gene fusion expression in vivo.  
Preclinical pharmacokinetic, metabolic, and toxicological studies are now underway on a novel 
ACK1 inhibitor, (R)-9bMS, and its derivatives.

Mechanisms of 
Resistance and 
Response

3βHSD1 mutation Zhenfei Li 
Nima Sharifi
Physician Research Training 
Award

Identified the first known gain-of-function mutation in 3βHSD, a steroidogenic enzyme that is 
responsible for increasing DHT synthesis and catalyzing the development of CRPC. PCRP work 
discovered this mechanism for ADT resistance. Currently funded by the PCF for translation 
to an FDA-approved prognostic test to predict androgen deprivation treatment resistance in 
prostate cancer patients.

Phase I / II
Imaging 124I-anti-PSCA 

A11 minibody
Robert Reiter                                                          
Laboratory Clinical Transition 
Award

A radiolabeled PSCA antibody fragment (minibody) was developed for PET imaging and 
demonstrated that it possesses excellent immunoreactivity and imaging contrast in animal 
models of prostate cancer. The PSCA minibody has the potential to advance prostate cancer 
imaging in the age of targeted therapies and to more closely link diagnosis and treatment of this 
disease.

Imaging PMSA-based PET 
Imaging Agent

Martin Pomper                                                              
Idea Development Award

A PET radiotracer, 18F-DCFBC, was developed that targets the PSMA, which is associated 
with higher Gleason-grade, more aggressive disease. This imaging agent is in Phase I/II clinical 
trials to evaluate its utility in detecting advanced prostate cancer.

Imaging MRI-guided robotic 
device for real-time 
needle placement 
in prostate biopsy 
sample retrieval

Gregory Fischer                                                        
Prostate Cancer Training 
Award                                   
New Investigator Award

MRI-guided robotic device designed guide a biopsy needle and brachytherapy seed placement 
while the patient is inside the MRI machine. This method provides greater precision than the 
currently used “blind” grid pattern method and is currently being tested in Pilot clinical trials.

Imaging Fluorine-18 FCH 
PET

Sandi Kwee                                                             
New Investigator Award

Used to detect cancer by measuring the tissue metabolism of FCH, a substrate that is 
preferentially metabolized by cancer cells. This technique, combined with computed tomography 
(CT) scanning, can be used for whole-body detection of prostate cancer and to improve 
guidance of radiation therapy. It is currently being tested in Phase I and II clinical trials. 

Imaging RSI-MRI David Karow
Idea Development Award - 
New Investigator

A non-invasive MRI technique for detecting and distinguishing aggressive from indolent prostate 
cancer by measuring the restricted diffusion of water within a cell, which differs between normal 
prostate tissue and cancerous tissue due to alterations in cell morphology. RSI is being expanded 
through a whole-body cancer detection protocol for early metastatic disease and response to 
radiotherapy. RSI is now the standard of care at the University of California, San Diego.

Imaging 68Ga-RM2 PET/
MRI

Andrei Iagaru
Impact Award - Clinical Trial

68Ga-RM2 PET/MRI will be used as a targeted approach for improving the detection of 
biochemical recurrence (i.e., rising PSA) and negative conventional imaging, with a focus on 
early detection of disease sites that can be treated. Patients are currently being recruited to this 
prospective single-center, single-arm study.
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Research 
Area

Agent/ 
Technique

Principal Investigator 
Award Mechanism Description

Therapy          
(Chemotherapy)

Saracatinib 
(ADZ0530) 

Christopher Evans                                                         
Idea Development Award

Non-receptor tyrosine kinase inhibitor shown to inhibit metastasis of prostate cancer with a 
neuroendocrine phenotype in mouse models; preclinical results indicate it holds promise as a 
combination therapy. This drug has progressed to Phase 1/II clinical trials 

Therapy     
(Chemotherapy)

MS-275 Roberto Pili                                                                     
New Investigator Award

A histone deacetylase inhibitor was shown to halt the growth and proliferation of prostate cancer 
in vitro and in vivo. In a small Phase I study, combination of entinostat with cis-retinoic acid was 
shown to be reasonably well tolerated. Currently, there are ongoing Phase II trials in Hodgkin’s 
lymphoma, advanced breast cancer (in combination with aromatase inhibitors) and metastatic 
lung cancer (in combination with erlotinib).

Therapy             
(Chemotherapy)

Phenelzine sulfate Jean Shih                                                                       
Idea Development Award

Monoamine oxidase A inhibitor slows prostate cancer tumor growth and metastasis to the bone. 
FDA-approved for the treatment of depression, the agent is currently being tested in a Phase II 
clinical trial on non-metastatic, recurrent prostate cancer. 

Therapy                
(Hormonal 
Therapy)"

Mifepristone plus 
enzalutamide

Russell Szmulewitz                                                 
Clinical Exploration Award

Glucocorticoid receptor signaling has been shown to compensate for androgen blocking by 
other hormonal therapies, thus leading to CRPC progression. The PCRP is funding Phase I 
and II clinical trials to study the combination of Mifepristone, a glucocorticoid receptor blocker, 
in addition to enzalutamide, an angiotensin II receptor blocker, to determine whether this 
combination treatment can overcome ADT resistance in patients with CRPC. 

Therapy                 
(Hormonal 
therapy)"

N-terminal domain 
inhibitor (EPI-506)

Marianne Sadar and Stephen 
Plymate                         
Idea Development Award                        
Synergistic Idea Development 
Award 

The first and only small molecule inhibitor that binds to Tau5 of the AR N-terminal domain and 
can block the transcriptional activities of truncated splice variants of AR. Unlike other hormonal 
therapies, this drug’s mode of action may be able to overcome CRPC. EPI-506 is entering 
Phase I/II clinical trials for the treatment of patients with CRPC.

Therapy                 
(Hormonal 
Therapy)"

APC-100 George Wilding                                                           
Idea Development Award

A small molecule inhibitor of the AR, derived from vitamin E, was shown to inhibit the growth 
of both androgen-dependent and -independent prostate cancer, delay tumor progression, and 
increase survival in preclinical studies. APC-100 is now in a Phase I/II clinical trial in men with 
advanced prostate cancer.

Therapy                      
(Hormonal 
Therapy)

3,3'-DIM Stephen Safe                                                             
Idea Development Award

A compound found in cruciferous vegetables (e.g., broccoli, cabbage) was shown to act as an 
anti-androgen and slow the growth of prostate cancer cells. DIM has progressed to Phase I and 
II clinical trials. 

Therapy  
(Immunotherapy)

PSA 146-154 
peptide vaccine

David Peace                                                                     
Idea Development Award                                  
Phase II Idea Development 
Award

PSA vaccine shown to be effective in patients with high-risk, locally advanced, or metastatic 
hormone-sensitive prostate cancer. Men who developed specific T-cell immunity following 
vaccination demonstrated greater overall survival.

Therapy  
(Immunotherapy)

BP-GMAX-CD1 Kevin Slawin                                                             
Idea Development Award

A novel dendritic-cell vaccine engineered to combine an immune-activating agent, AP1903, and 
the ARGENT™ cell-signaling regulation technology. The technology behind BP-GMAX-CD1 
allows precise activation of a potent and durable immune response. A Phase I/II trial in patients 
with advanced, androgen-independent prostate cancer has been completed.   

Therapy 
(Immunotherapy)

DNA vaccine 
encoding PAP 
(pTVG-HP)

Doug McNeel                                                               
Clinical Trial Award                                               
Laboratory Clinical Transition 
Award  
Postdoctoral Traineeship 
Award

Shown to stimulate an immune response to PAP, a protein specific to prostate cancer cells. This 
vaccine is currently being tested in a Phase II clinical trial in men with non-metastatic prostate 
cancer to inhibit prostate cancer recurrence.

Therapy 
(Immunotherapy)

 MEDI6383 (OX40 
Antibody)

Andrew Weinberg                                                       
Laboratory Clinical Transition 
Award

Binds to a protein on white blood cells, called OX40, which is highly expressed in men with 
advanced prostate cancer. This antibody stimulates the immune system and has been shown to 
provide anti-tumor benefit. It is currently being tested in a Phase I clinical trial in partnership with 
Medimmune.

Therapy           
(Radiotherapy)

177Lu-J591 Scott Tagawa 
Clinical Trial Award
Neil Bander
Laboratory Clinical Transition 
Award

An antibody drug conjugate was developed by linking an antibody to PMSA (J591), which is 
highly expressed in prostate cancer, to Lutetium-177(177Lu) to target radiation specifically to 
tumor cells, including those circulating in the blood. This targeted radiotherapy could prove 
curative for men with early-stage, undetectable, micrometastatic disease. 177Lu-J591, in 
combination with ketoconazole, is currently being tested in patients with high-risk castrate 
biochemically relapsed prostate cancer in a Phase II clinical trial funded by the PCRP. 
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Research 
Area

Agent/ 
Technique

Principal Investigator 
Award Mechanism Description

Therapy                   
(Targeted 
Therapy)

Cixutumumab Stephen Plymate                                                             
Idea Development Award

A monoclonal antibody that targets insulin-like growth factor 1 receptor was shown to be 
effective as a single agent in prostate cancer. A recent study concluded that Cixutumumab plus 
AD did not significantly increase the undectable PSA rate in men with new metastatic hormone-
sensitive prostate cancer. 

Therapy                   
(Targeted 
Therapy)

G-202 Sam Denmeade                                                        
Idea Development Award

Developed by coupling a PSMA-specific peptide to the analog of the plant-derived toxin 
Thapsigargin. This prodrug is inactive until it encounters PSMA on the surface of prostate 
cancer cells, at which point it is activated and selectively kills tumor cells with minimal side 
effects. A Phase II clinical trial of G-202 is underway in patients with localized, high-risk prostate 
cancer prior to prostatectomy.

Therapy                   
(Targeted 
Therapy)

BET Inhibitor  
(ZEN003694)

James Korkola and  
Joshi Alumkal
Synergistic Idea Development 
Award

BET bromodomain inhibitor, ZEN003694, was shown to suppress androgen or enzalutamide 
activation of mutant F877L AR and block enzalutamide-induced growth of mutant F877L AR 
CRPC tumors in mice. ZEN-003694 is now being tested in a Phase I clinical trial sponsored by 
Zenith Epigenetics. 

Phase III
Therapy 
(Immunotherapy)

Ipilimumab Eugene Kwon                                                       
Clinical Trial Award

A monoclonal antibody that activates the immune system is FDA-approved for the treatment of 
melanoma. It was shown to enhance response to ADT, and a Phase III clinical trial in men with 
metastatic prostate cancer who have not received chemotherapy was completed. Ipilimumab is 
now being tested in combination with other therapies for multiple types of cancer.

Therapy                    
(Targeted 
therapy)

Custirsen (OGX-
011) 

Kim Chi                                                                           
Clinical Trial Award

A second-generation antisense molecule that blocks the cytoprotective protein clusterin, thereby 
sensitizing prostate cancer cells to chemotherapy. Custirsen in combination with chemotherapy 
was tested in Phase III trials in men with mCRPC.

To Patients
Imaging MRI-Based 

Treatment Planning 
for Radiotherapy

Lili Chen                                                                    
New Investigator Award                                             
Idea Development Award

An MRI-based treatment planning protocol for IMRT was developed that specifically targets 
prostate tumor tissue and avoids damaging normal tissues and organs. This protocol has 
several advantages over CT imaging, including reduction in patient and staff time, savings in 
treatment costs, and decreased patient radiation exposure from CT scans. It has become a 
standard technique for IMRT of prostate cancer at the Fox Chase Cancer Center.

Imaging Elekta Synergy David Jaffray                                                              
Phase II New Investigator 
Award

A cone-beam CT imaging system capable of pinpointing the exact position of the prostate and 
support structures to deliver high doses of radiation to the tumor while minimizing damage to 
adjacent normal tissues. Today, this approach is used as the standard for precision radiation 
treatment of prostate and other cancers; over 80% of radiation machines sold today are 
equipped with it.

Therapy                  
(Hormonal 
therapy)

ZYTIGA® 
Abiraterone 
acetate 

Howard Scher                                                              
Clinical Consortium Award

An anti-androgen was FDA-approved for the treatment of men with mCRPC through clinical 
testing by the PCRP-funded PCCTC.

Therapy                   
(Hormonal 
therapy)

Xtandi® 
(enzalutamide)

Howard Scher                                                             
Clinical Consortium Award

FDA-approved for the treatment of men with CRPC. It works by blocking androgens and has 
been shown to significantly delay cancer progression and prolong life.

Therapy                 
(Targeted 
therapy)"

XGEVA® 
(denosumab)

Evan Keller                                                                   
Idea Development Award

An FDA-approved antibody that slows the progression of prostate cancer bone metastases. It 
blocks the bone resorption protein RANKL, thus slowing bone loss during cancer treatment. 
Xgeva is the number one prescribed agent by oncologists in the United States for the prevention 
of skeletal-related events in patients with bone metastases. The drug indication has been 
expanded to include multiple myeloma patients. 

Therapy                   
(Targeted 
therapy)

Velcade® (PS-341) David McConkey                                                         
New Investigator Award

The PCRP supported preclinical studies on PS-341, a proteasome inhibitor. Despite failing 
as a drug candidate for prostate cancer, VELCADE® is approved for the treatment of multiple 
myeloma and relapsed mantle cell lymphoma. 

Biomarkers (?) NuSAP1 Marker 
(Prolaris, Decipher 
assays)

James Brooks
Idea Development Award - 
Established Investigator

The PCRP funded early work characterizing NuSAP1 over-expression in recurrent prostate 
cancer tumors and validated its potential as a prognostic marker. NUSAP1 is part of the 
Prolaris® and Decipher® gene expression tools that have been validated in several clinical 
contexts as prognostic in early-stage prostate cancer in human patients.
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PCRP FY15 and FY16 
Investments
In FY15, the PCRP simplified its investment strategy by offering fewer award 
mechanisms, but maintaining the focus on supporting innovative research with 
the potential for high impact. Team science-driven studies were also encouraged 
by including specific options within the award mechanisms. Both the Impact 
Award and the Idea Development Award offer a higher level of funding to support 
projects that could only be performed through a synergistic collaboration among 
two to three investigators. In addition, as cancer research is highly data-intensive, 
language was added to all Program Announcements to promote applications 
from investigators in the disciplines of bioinformatics and bioengineering. In both 
FY15 and FY16, the program continued supporting early-career investigators and 
targeting its efforts to resolve disparities in prostate cancer incidence, morbidity, 
and mortality.   

Focus and Award Mechanisms
FY15 

Applications 
Received

FY15 
Awards

FY16 
Applications 

Received

FY16 
Awards

Exceptional Responders Award 6 0 n/a* n/a
Health Disparity Research Award 57 4 57 7
Impact Award 54 8 56 7
Idea Development Award 326 47 302 38
Physician Research Award† 8 5 12 6
Postdoctoral Training Award 73 23 n/a n/a
Early Investigator Award n/a n/a 97 21
Clinical Consortium Resource Site Award n/a n/a 14 7
Collaborative Undergraduate  HBCU‡  
Student Summer Training Program Award 9 5 n/a n/a

Total 533 97 538 86
n/a – not offered that fiscal year
†Prior to FY16, this was the Physician Research Training Award.
‡Historically Black Colleges and Universities

Table 1. PCRP Investment Summary for FY15 and FY16
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The Vision for FY17
In FY17, the PCRP received a $90M congressional appropriation. The Programmatic 
Panel met to discuss the state of the science in prostate cancer research and 
identify critical gaps in research funding. Even though today’s patients with 
advanced prostate cancer have important new treatment options, resistance to 
these therapies remains a critical concern. Overall, the Programmatic Panel 
recommended maintaining the PCRP’s tradition of supporting ideas driven by 
impact and innovation. 
All award mechanisms offered are intended to support basic, translational, and 
clinical research projects; the Impact Award supports clinical trials. The PCRP 
continued its encouragement of team science-driven projects by providing partnering 
or collaborating Principal Investigator (PI) options in the Idea Development Award, 
Impact Award, and Health Disparity Award mechanisms. In addition, award 
mechanisms that specifically support mentored research opportunities for early-
career investigators were continued. The PCRP also offered the Clinical Consortium 
and Prostate Cancer Pathobiology Resource Network Awards. These two award 
mechanisms provide infrastructure support to promote the development of multi-
institutional consortia that will foster shared resources and collaborative projects 
that address the critical unmet needs of the prostate cancer research community. 
The seven award mechanisms listed in Table 2 were selected to maximize the impact 
of the FY17 PCRP’s investment toward eliminating death from prostate cancer and 
enhancing the well-being of men experiencing this disease.

Table 2. PCRP FY17 Vision (Award Mechanisms)
Focus Award Mechanism

Impact 
Research

Health Disparity Research Award:  Supports high-impact approaches to prostate cancer health disparity 
research with the potential to improve the understanding of, and ultimately contribute to, eliminating disparities 
in prostate cancer incidence, morbidity, mortality, and survivorship. Additional funding is available through the 
Qualified Collaborator and/or Nested Traineeship Options.
Impact Award:  Supports the full spectrum of research projects or ideas that specifically focus on scientific 
and clinical prostate cancer issues and, if successfully addressed, have the potential to make a major impact 
in eliminating death from prostate cancer and enhancing the well-being of men experiencing the impact of the 
disease. Additional funding is available to Established Investigators through the Partnering PI Option, which 
supports synergistic collaborations that are intended to facilitate and accelerate research progress in a way 
that could not be accomplished through independent efforts.

Innovative 
Research

Idea Development Award:  Supports new ideas that represent innovative, high-risk/high-gain approaches to 
prostate cancer research and have the potential to make an important contribution to the PCRP mission. The 
New Investigator Option encourages investigators in the early stages of their independent careers. Additional 
funding is available to Established Investigators through the Partnering PI Option, which supports synergistic 
collaborations that will facilitate and accelerate research progress in a way that could not be accomplished 
through independent efforts. 

Research 
Resources

Clinical Consortium Award:  Provides  the support to develop and enhance collaborations and resources 
necessary for a network of organizations to rapidly execute Phase II or Phase II-linked Phase I (Phase I/II) 
prostate cancer clinical trials that will bring to market high-impact, novel therapeutic interventions.
Prostate Cancer Pathobiology Resource Network Award: Provides infrastructure support for the 
development and maintenance of a prostate cancer biorepository through a collaborative network across 
multiple institutions that will facilitate the collection, processing, annotation, storage, and distribution of high-
quality human prostate cancer biospecimens.

Recruitment
Physician Research Award: Supports a mentored research experience to prepare physicians with clinical 
duties and/or responsibilities for productive careers in prostate cancer research.
Early Investigator Research Award: Supports individuals in the early stages of their careers. PIs must have 
a designated mentor who is an experienced prostate cancer researcher.

R
E

S
E

A
R

C
H

 
H

IG
H

LI
G

H
T

S
C

LI
N

IC
A

L 
 

PI
PE

LI
N

E
IN

V
E

S
TM

E
N

T
S

TR
AT

EG
Y



For more information, visit
http://cdmrp.army.mil
or contact us at:
usarmy.detrick.medcom-cdmrp.mbx.cdmrp-public-affairs@mail.mil
(301) 619-7071
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