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1. INTRODUCTION:

The Prostate Cancer Biorepository Network (PCBN) is a collaboration between the Johns Hopkins 
School of Medicine (JHU), the New York University School of Medicine (NYU), the University of 
Washington (UW), Washington University (WU), Institute of Cancer Research (ICR) and the 
Department of Defense (DOD). The PCBN is organized with a Coordinating Center (JHU – led 
by Karen Sfanos, Ph.D.), and Network Sites at JHU (led by Angelo De Marzo, M.D., Ph.D.), NYU 
(led by Jonathan Melamed, M.D.), UW (led by Colm Morrissey, Ph.D.), Washington University
(led by Bettina Drake, Ph.D.), and ICR (led by Johann de Bono, M.D., Ph.D.). The goal of the 
PCBN is to develop a biorepository with high quality, well-annotated specimens obtained in a 
systematic, reproducible fashion using optimized and standardized protocols, and an infrastructure 
to facilitate the growth of the resource and its wide usage by the prostate cancer research 
community. The specimens in the PCBN include tissues from prostatectomies and autopsies, serum, 
plasma, buffy coat, prostatic fluid, and derived specimens such as DNA and RNA, linked to clinical 
and outcome data, and supported by an informatics infrastructure. A website has been established to 
make the PCBN accessible to the prostate cancer research community:
http://prostatebiorepository.org.

The PCRP first issued the program announcement for the PCPRN Award in spring of 2009. The 
award was described as providing infrastructure support for the development of a pilot prostate 
cancer biorepository consortium that - at the end of the 3 year funding period - would be positioned 
to function as a full-fledged biorepository. Although originally intended as a Network comprised of 
3 sites, only JHU and NYU were awarded funding in June 2010. The first year of the award was 
devoted to planning and infrastructure development including developing a website and application 
process and developing policies for governance and specimen access. The PCBN began offering 
biospecimens to the research community in July 2011.

In 2013, we successfully competed for the second program announcement issued for a PCPRN 
Award and were awarded funding for the PCBN for 3 additional years. The PCBN was expanded 
from 2 to 4 Network Sites by adding investigators from UW and MSKCC. The WU Network Site 
was added to the PCBN in 2015 after successfully competing for a PCPRN program announcement 
for an additional site, bringing the total number of Network Sites to 5.

In 2017, we successfully competed for the third program announcement issued for a PCPRN Award 
and were awarded funding for the PCBN for an additional 3 years. The PCBN then added the first 
international site, the Institute of Cancer Research in the UK. The MSKCC site was not included in 
the most recent award (which only allows 5 Network Sites).

A fourth application for the PCPRN Award as a PCBN renewal grant was not funded in 2021, and 
this report consists of the final progress report for the PCBN.

http://prostatebiorepository.org/
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What was accomplished under these goals? 
   

Specific Aim 1: As reported over the years of PCBN Network Site progress reports, as a Network, 
we prospectively collected, processed and stored thousands of prostate cancer tissue specimens as 
well as biologic fluids from prostate cancer patients. We likewise prospectively constructed 
multiple tissue microarray (TMA) sets that we made available to the prostate cancer research 
community.  

Specific Aim 2: We had informatics infrastructure in place at all Network Sites for specimen 
banking and data storage. We created a web-based tracking system for PCBN activities and 
specimen requests that was used by the Coordinating Center in tracking specimen requests and 

Specific Aim 1: Collect, process, and store biospecimens annotated with clinical and pathology data from 
well-characterized populations of patients. 
Specific Aim 2: Maintain an informatics infrastructure for secure data storage and transfer, and a web-
accessible portal for users to learn about and access specimens from the PCBN. 
Specific Aim 3: Continue to develop harmonized SOPs for biospecimen acquisition, processing, storage and 
quality control to increase the fidelity of biospecimens provided to investigators.  
Specific Aim 4: Distribute biospecimens according to a prioritization plan to ensure maximal use by the 
prostate cancer research community. 

2. KEYWORDS: 

Biorepository, prostate cancer, biomarkers

3. ACCOMPLISHMENTS:  
What were the major goals of the project?
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sample distribution. We also created a website for the PCBN in the first year of the first award that 
was available for users to learn about and access specimens from the PCBN. 

Specific Aim 3: As a Network, we developed and made publicly available harmonized SOP 
protocols that covered all of our biobanking methods as well as the major tissue-oriented processes 
(such as harvesting prostatectomy fresh frozen tissue, fixation and processing, extracting DNA, 
RNA and protein, QC for DNA and RNA, and extracting serum and plasma) at each Network Site. 
We also provided our SOP protocols to the NCI Biospecimen Research Database. As of late 2018 
through 1/19/2023 our protocols had been downloaded 9,626 t imes. We anticipate that this number 
increased in 2023, but will not receive the report until mid-January. We also published multiple 
collaborative biospecimen science publications as a Network (see Appendix). 

Specific Aim 4: The infrastructure for the distribution of biospecimens (including associated IRB 
protocols and MTA processes) was built early into the first year of PCBN funding in 2011. Our 
infrastructure for prioritization as well as our biospecimen application and review process was also 
developed at this time. 

Cumulatively, from the start of the PCBN, we filled 234 applications for biospecimens. We 
likewise provided 79 letters of support for grant applications, 18 of which were funded or 
recommended for funding. The distribution of samples is summarized below: 

TMA unstained sections: 1,692 
H&E (TMA or whole tissue sections): 79 
Unstained whole tissue sections: 1,526 
FFPE tissue cores: 431 
Frozen tissue samples: 258 
RNA samples: 477 
DNA samples: 229 
Protein samples: 105 
Serum samples: 1,809 
Plasma samples: 223 
Buffy coat samples: 262 
Prostatic fluid samples: 216 
H&E images: 117 
Frozen cell pellets: 456 
Her2 data: 456 

What opportunities for training and professional development has the project provided?    
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How were the results disseminated to communities of interest?    
 

 

What do you plan to do during the next reporting period to accomplish the goals?  

4. IMPACT: 

What was the impact on the development of the principal discipline(s) of the project?

While the project was not intended to provide training and professional development opportunities, the 
creation of the PCBN as a multi-institutional and eventually international collaborative resource 
provided rich opportunities for the faculty involved to gain knowledge and skills related to Network 
development and collaboration as well as management skills. The PCBN likewise provided an 
important opportunity for Dr. Sfanos to gain leadership experience as part of the current and final 
award. 

Nothing to report. 

Nothing to report. 
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What was the impact on other disciplines?    

 
 

What was the impact on technology transfer?    

 
 

The greatest impact of the PCBN is in the large number of published manuscripts and preprints (128 to 
date) that have resulted from the use of the PCBN resource. The full list of these manuscripts is given in 
the Appendix. This has included publications in high profile journals including Nature, PNAS, Cancer 
Research, New England Journal of Medicine (NEJM), Oncogene, Journal of Clinical Investigation (JCI), 
Clinical Cancer Research, Nature Communications, and Cancer Discovery. Manuscripts citing the use of 
the PCBN resource continue to be published and will likely continue beyond the submission date of this 
report. Biomarkers that have been studied and validated using the PCBN resource include AR-V7, 
SPARCL1, USP22, Gr-11 Myeloid Cells, YAP, Periostin, Asporin germline variants, α3β1 integrin, Mast 
cells, IL-6, IL-8, Loss of function ERF mutations, HIST1H1A, Scavenger receptor B1, CD38, 
Arylsulfatase B, long non-coding RNA DANCR, Mesenchymal stem cells, DHX15, MicroRNA-1246, 
MicroRNA-644a, PBOV1, MEIS1, MEIS2, Orphan nuclear receptor TLX, CD133, BMI1, 
COMMD3:BMI1 fusion, Notch3, UXT, RBM3, CD105, ROBO1/DOCK1, FAP, RET kinase, S100A4, 
miR-106a~363 cluster, miR-301a, miR-375, BRN4/BRN2, Syntaxin 6, Asporin, PEG10, and many more. 
We have also provided scanned images that have assisted with the development of artificial intelligence 
(AI) algorithms and prostate cancer predictive models. 

Our SOP protocols that were provided to the NCI Biospecimen Research Database and that have been 
heavily downloaded benefit research beyond the field of prostate cancer research. 

Nothing to report. 
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What was the impact on society beyond science and technology? 

5. CHANGES/PROBLEMS:  

Changes in approach and reasons for change 

Actual or anticipated problems or delays and actions or plans to resolve them 

 

Nothing to report. 

Nothing to report. 

Nothing to report. 
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Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or 
select agents 

Significant changes in use or care of human subjects 

 

 
 

Nothing to report. 

Nothing to report. 

Nothing to report. 
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Significant changes in use of biohazards and/or select agents 

 

6. PRODUCTS:  

• Publications, conference papers, and presentations

Journal publications.   

Books or other non-periodical, one-time publications. 

Nothing to report. 

Please see Appendix. 

Please see Appendix. 
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Other publications, conference papers and presentations. 

• Website(s) or other Internet site(s)

• Technologies or techniques

 
 

• Inventions, patent applications, and/or licenses

Please see Appendix. 

https://prostatebiorepository.org/ 
Since we no longer have the infrastructure to fill biospecimen requests as the PCBN, the 
website now only covers access to the Movember TMA sets. 

Nothing to report. 

https://prostatebiorepository.org/
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• Other Products

 

7. PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS

What individuals have worked on the project?

Nothing to report. 

Nothing to report. 
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Name:      Kare Sfanos 
Project Role:   PI 
Nearest person month worked:    1 
Contribution to Project:    Dr. Sfanos has served as the Director of the PCBN. 

Name:      Sarah Ernst 
Project Role:   CC Data and Quality Control Specialist 
Nearest person month worked:   3 
Contribution to Project:  Ms. Ernst has assisted with specimen request intake, tracking, 

and documentation, website content and updates, specimen 
tracking and reporting. 

Name:      Luke Mummert 
Project Role:  Pathology Technician 
Nearest person month worked:   3 
Contribution to Project: Mr. Mummert has assisted Sarah Ernst with specimen and 

documentation coordination. 
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Has there been a change in the active other support of the PD/PI(s) or senior/key 
personnel since the last reporting period?  

 

What other organizations were involved as partners?    

Nothing to report. 
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8. SPECIAL REPORTING REQUIREMENTS

COLLABORATIVE AWARDS: N/A

QUAD CHARTS:  N/A

9. APPENDICES: 

This program involved interactions between five network sites at NYU, WU, UW, and ICR in addition 
to Johns Hopkins. 

https://www.usamraa.army.mil/Pages/Resources.aspx
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Appendix 

Studies Utilizing the PCBN Resource: 

Low-dose carboplatin modifies the tumor microenvironment to augment CAR T cell 
efficacy in human prostate cancer models. L. H. Porter, J. J. Zhu, N. L. Lister, S. G. 
Harrison, S. Keerthikumar, D. L. Goode, R. Quezada Urban, D. J. Byrne, A. Azad, I. Vela, 
M. S. Hofman, P. J. Neeson, P. K. Darcy, J. A. Trapani, R. A. Taylor & G. P. Risbridger.
Nature Communications volume 14, Article number: 5346 (2023)
ST6GAL1-mediated aberrant sialylation promotes prostate cancer progression. Emma 
Scott, Emily Archer Goode, Rebecca Garnham, Kirsty Hodgson, Margarita Orozco-
Moreno, Helen Turner, Karen Livermore, Kyla Putri Nangkana, Fiona M Frame, Abel 
Bermudez, Fernando Jose Garcia Marques, Urszula L McClurg, Laura Wilson, Huw 
Thomas, Adriana Buskin, Anastasia Hepburn, Adam Duxfield, Kayla Bastian, Hayley 
Pye, Hector M Arredondo, Gerald Hysenaj, Susan Heavey, Urszula Stopka-Farooqui, 
Aiman Haider, Alex Freeman, Saurabh Singh, Edward W Johnston, Shonit Punwani, 
Bridget Knight, Paul McCullagh, John McGrath, Malcolm Crundwell, Lorna Harries, 
Rakesh Heer, Norman J Maitland, Hayley Whitaker, Sharon Pitteri, Dean A Troyer, Ning 
Wang, David J Elliott, Richard R Drake, Jennifer Munkley. Journal of Pathology. 
https://doi.org/10.1002/path.6152 
Human C1q Tumor Necrosis Factor 8 (CTRP8) defines a novel tryptase+ mast cell 
subpopulation in the prostate cancer microenvironment. Sai Nivedita Krishnan, 
Thatchawan Thanasupawat, Leanne Arreza, G. William Wong, Karen Sfanos, Bruce 
Trock, Michel Arock, Girish Shah, Aleksandra Glogowska, Saeid Ghavami, Sabine 
Hombach-Klonisch, Thomas Klonisch. Biochimica et Biophysica Acta (BBA) - 
Molecular Basis of Disease. Volume 1869, Issue 5, June 2023, 166681 
MED19 encodes two unique protein isoforms that confer prostate cancer growth under 
low androgen through distinct gene expression programs. Rachel Ruoff, Hannah 
Weber, Ying Wang, Hongying Huang, Ellen Shapiro, David Fenyö & Michael J. 
Garabedian. Scientific Reports volume 13, Article number: 18227 (2023) 
Understanding the role of Pax5 in development of taxane-resistant neuroendocrine like 
prostate cancers. Samikshan Dutta, Sreyashi Bhattacharya, Hanna Harris, Ridwan 
Islam, Sanika Bodas, Navatha Polavaram, Juhi Mishra, Dipanwita Das, Parthasarathy 
Seshacharyulu, Achyuth Kalluchi, Anirban Pal, Manish Kohli, Subodh Lele, Michael 
Muders, Surinder Batra, Paramita Ghosh, Kaustubh Datta, Michael Rowley. 
https://doi.org/10.21203/rs.3.rs-3464475/v1 
The role of GCNT1 mediated O-glycosylation in aggressive prostate cancer. Kirsty 
Hodgson, Margarita Orozco-Moreno, Emma Scott, Rebecca Garnham, Karen Livermore, 
Huw Thomas, Yuhan Zhou, Jiepei He, Abel Bermudez, Fernando Jose Garcia Marques, 
Kayla Bastian, Gerald Hysenaj, Emily Archer Goode, Rakesh Heer, Sharon Pitteri, Ning 
Wang, David J. Elliott & Jennifer Munkley. Scientific Reports volume 13, Article 
number: 17031 (2023)  
Learning to predict prostate cancer recurrence from tissue images. Mahtab Farrokh, 
Neeraj Kumar, Peter H. Gann, Russell Greiner. Journal of Pathology Informatics. 
Available online 4 November 2023, 100344  
The role of cytomegalovirus in prostate cancer incidence and mortality. Johanna 
Classon, Abigail Britten, Kanar Alkass,  Henrik Druid, Nicole Brenner, Tim Waterboer,  
Nicholas J Wareham,  Effrossyni Gkrania-Klotsas, Jonas Frisén. doi: 
https://doi.org/10.1101/2023.10.04.23296482 
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Role of GD2 and its biosynthetic enzyme GD3 synthase in prostate cancer 
tumorigenesis. Aaqib M. Bhat, Bhopal C. Mohapatra, Haitao Luan, Insha Mushtaq, 
Sukanya Chakraborty, Samikshan Dutta, Matthew D. Storck, Jane L. Meza, Subodh 
Lele, Ming-Fong Lin, Leah M. Cook, Eva Corey, Colm Morrissey, Donald W. Coulter, M. 
Jordan Rowley, Kaustubh Datta, Vimla Band, Hamid Band. doi: 
https://doi.org/10.1101/2023.03.18.533299 
Regulation of Prostate Androgens by Megalin and 25-hydroxyvitamin D Status: 
Mechanism for High Prostate Androgens in African American Men. Jason Garcia; 
Kirsten D. Krieger; Candice Loitz; Lillian M. Perez; Zachary A. Richards; Yves Helou; 
Steve Kregel; Sasha Celada; Clementina A. Mesaros; Maarten Bosland; Peter H. Gann; 
Thomas E. Willnow; Donald Vander Griend; Rick Kittles; Gail S. Prins; Trevor Penning; 
Larisa Nonn. Cancer Research Communications (2023) 3 (3): 371–382.  
Cytomegalovirus promotes proliferation and survival of prostate cancer cells and 
constitutes a therapeutic target.  Johanna Classon, Moa Stenudd,  Margherita Zamboni,  
Kanar Alkass, Carl-Johan Eriksson, Lars Pedersen, Alrik Schörling, Anna Thoss, 
Anders Bergh, Pernilla Wikström, Hans-Olov Adami,  Henrik T Sørensen, Henrik Druid, 
Jonas Frisén. doi: https://doi.org/10.1101/2023.10.01.560348 
γδ-Enriched CAR-T cell therapy for bone metastatic castrate-resistant prostate cancer. 
Jeremy S Frieling, Leticia Tordesillas, Xiomar E Bustos, Maria Cecilia Ramello, Ryan T 
Bishop, Junior E Cianne, Sebastian A Snedal, Tao Li, Chen Hao Lo, Janis de la Iglesia, 
Emiliano Roselli, Ismahène Benzaïd, Xuefeng Wang, Youngchul Kim, Conor C Lynch, 
Daniel Abate-Daga. Sci Adv 
. 2023 May 3;9(18):eadf0108. doi: 10.1126/sciadv.adf0108. Epub 2023 May 3.  
Co-Expression and Clinical Utility of AR-FL and AR Splice Variants AR-V3, AR-V7 and 
AR-V9 in Prostate Cancer. Wustmann N, Seitzer K, Humberg V, Vieler J, Grundmann N, 
Steinestel J, Tiedje D, Duensing S, Krabbe LM, Bogemann M, Schrader AJ, Bernemann 
C, Schlack K. Biomarker Research. April 2023. https://doi.org/10.1186/s40364-023-
00481-w 
Upregulation of GALNT7 in Prostate Cancer Modifies O-glycosylation and Promotes 
Tumour Growth. Munkley J, Scott E, Hodgson K, Calle B, Turner H...Schumann B. 
Oncogene. February 2023. https://www.nature.com/articles/s41388-023-02604-x 
Nanozyme-Catalysed CRISPR Assay for Preamplification-Free Detection of Non-Coding 
RNAs. Broto M, Kaminski MM, Adrianus C, Kim N, Greensmith R, Dissanayake-Perera 
S, Schubert AJ, Tan X, Kim H, Dighe AS, Collins JJ, Stevens MM. Nature 
Nanotechnology. August 2022. https://doi.org/10.1038/s41565-022-01179-0> 
 Neuropilin-2 Axis in Regulating Secretory Phenotype of Neuroendocrine-Like Prostate 
Cancer Cells and its Implication in Therapy Resistance. Islam R, Mishra J, Polavaram 
NS, Bhattacharya S, Hing Z, Bodas S, Sharma S, Bouska A, Gilbreath T, Said AM, Smith 
LM, Teply BA, Muders MH, Batra SK, Datta K, Dutta S. ScienceDirect. July 2022. 
https://doi.org/10.1016/j.celrep.2022.111097> 
Ribonuclease 4 is Associated with Aggressiveness and Progression of Prostate 
Cancer. Vanli N, Sheng J, Li S, Xu Z, Hu G. Communications Biology. June 2022. 
https://doi.org/10.1038/s42003-022-03597-1> 
 Leptin Modulated microRNA-628-5p Targets Jagged-1 and Inhibits Prostate Cancer 
Hallmarks. Rios-Colon L, Chijioke J, Niture S, Afzal Z, Qi Q, Srivastava A, Ramalinga M, 
Kedir H, Cagle P, Arthur E, Sharma M, Moore J, Deep G, Suy S, Collins SP, Kumar D. 
Scientific Reports. June 2022. https://doi.org/10.1038/s41598-022-13279-x 
 Predicting Biochemical Recurrence of Prostate Cancer with Artificial Intelligence. 
Pinckaers H, van Ipenburg J, Melamed J, De Marzo A, Platz EA, van Ginneken B, van 
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der Laak J, Litjens G. Communications Medicine. June 2022. 
https://www.nature.com/articles/s43856-022-00126-3 
 Identification of Novel Biomarkers Differentially Expressed between African-American 
and Caucasian-American Prostate Cancer Patients. Ye F, Han X, Shao Y, Lo J, Zhang F, 
Wang J, Melamed J, Deng FM, Sfanos KS, De Marzo AM, Ren G, Wang D, Zhang D, Lee 
P. American Journal of Cancer Research. April 2022. Am J Cancer Res. 2022; 12(4):
1660–1670
 A microRNA-based Classifier for Identification of Neuroendocrine Differentiation in 
Metastatic Castration-Resistant Prostate Cancer.. Saini S, Bhagirath D, Patel N, Sharma 
A, Lee TJ. Journal of Clinical Oncology. February 2022. DOI: 
10.1200/JCO.2022.40.6_suppl.149 Journal of Clinical Oncology 40, no. 6_suppl 
(February 20, 2022) 149-149. 
The Movember Global Action Plan 1 (GAP1)- Unique Prostate Cancer Tissue Microarray 
Resource. Ouellet V, Erickson A, Wiley K, Morrisse C, Berge V, Moreno CS, Tasken KA, 
Trudel, Trie LD, Lewis MS, Svindland A, Ertunc O, Vidal ID, Osunkoya AO, Jones T, 
Bova S, Lamminen T, Achtman AH, Buzza M, Kouspou MM, Bigler SA, Zhou X, Freeland 
SJ, Mes-Masson AM, Garray IP, Trock BJ, Taimen P, Saad F, Mirtti T, Knudsen BS, De 
Marzo AM. Cancer Epidemiology, Biomarkers & Prevention. February 2022. DOI: 
https://doi.org/10.1158/1055-9965.EPI-21-0600 
Development and Validation of a Quantitative Reactive Stroma Biomarker (qRS) for 
Prostate Cancer Prognosis. Ruder S, Gao Y, Ding Y, Bu P, Miles B, De Marzo AM, 
Wheeler T, McKenney JS, Auman H, Fazli L, Simko J, Coll AH, Troyer DA, Carroll PR, 
Gleave M, Platz E, Trock V, Han M, Sayeeduddin M, True LD, Rowley D, Lin DW, Nelson 
PS, Thompson IM, Feng Z, Wei W, Brooks JD, Ittmann M, Lee M, Ayala G. Human 
Pathology. February 2022. DOI: https://doi.org/10.1016/j.humpath.2022.01.009 
 SOX2 mediates metabolic reprogramming of prostate cancer cells. de Wet L, Williams 
A, Gillard M, Kregel S, Lamperis S, Gutgesell LC, Vellky JE, Brown R, Conger K, Paner 
GP, Wang H, Platz EE, De Marzo AM, Mu P, Coloff JL, Szmulewitc RZ, Vander Griend 
DJ. Oncogene. January 2022. DOI: https://doi.org/10.1038/s41388-021-02157-x 
 Opposing Transcriptional Programs of KLF5 and AR Emerge During Therapy for 
Advanced Prostate Cancer. Che M, Chaturvedi A, Dehm SM. Nature Communications. 
November 2021. DOI: https://doi.org/10.1038/s41467-021-26612-1 
MicroRNA miR-99b-5p Targets mTOR/AR axis, Induces Autophagy, and Inhibits 
Prostate Cancer Cell Proliferation. Niture S, Tricoli K, Qi Q, Gadi S, Hayes K, Kumar D. 
Research Square. October 2021. DOI: 10.21203/rs.3.rs-960315/v1 
Small Extracellular Vesicle-Derived microRNAs Stratify Prostate Cancer Patients 
According to Gleason Score, Race and Associate with Survival of African American 
and Caucasian Men. Ali HEA, Gaballah MSA, Gaballa R, Mahgoub S, Hassan ZA, Toriah 
EA, Drake BF, Elmageed ZYA . MDPI. October 2021. DOI: 
https://doi.org/10.3390/cancers13205236 
Loss of SELENOF Induces the Transformed Phenotype in Human Immortalized 
Prostate Epithelial Cells. King LK, Kadkol S, Sverdlov M, Kastrati I, Elhodaky M, Deaton 
R, Sfanos KS, Wang H, Liu L, Diamond AM. International Journal of Molecular 
Sciences. September 2021. DOI: https://doi.org/10.3390/ijms222112040 
Plasma Glutamine as a Prognostic Biomarker in Localized Prostate Cancer: 
Comparison of Conventional Variables in Risk Stratification. Smith B, Kim S, Tighiouart 
M, Posadas EM, Chung L, Figlin RA, Bhowmick N, Gong J. Cancer Network. September 
2021. 
Altered Glucuronidation Deregulates Androgen Dependent Response Profiles and 
Signifies Castration Resistance in Prostate Cancer. Zimmer BM, Howell ME, Ma L, 
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Enders JR, Lehman D, Corey E, Barycki JJ, Simpson MA. Oncotarget Open Access 
Impact Journal. September 2021; DOI: 10.18632/oncotarget.28059 
Expression and Subcellular Localization of Discoidin Domain Receptor 1 (DDR1) Define 
Prostate Cancer Aggressiveness. Bonfil DR, Chen W, Vranic S, Sohail A, Shi , Jang H, 
Kim HR, Prunotto M, Fridman R. Research Square Preprint. August 2021; DOI: 
10.21203/rs.3.rs-746690/v1 
Obesity is Associated with Shorter Telomere Length in Prostate Stromal Cells in Men 
with Aggressive Prostate Cancer. Joshu CE, Heapy CM, Barber JR, Lu J, Zarinshenas 
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