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1. INTRODUCTION:

African-American men have a high incidence of prostate cancer and experience higher
mortality rates relative to other racial and ethnic populations. Early detection of aggressive
disease is critical to reducing death and morbidity related to prostate cancer and, as such,
is a major focus for multi-disciplinary efforts to reduce racial and ethnic health disparities.
Recently, our group has developed and validated a new and innovative next-generation
sequencing approach that is able to detect prostate cancer-associated germline variants,
somatic alterations, and RNA biomarkers in urine, and we have demonstrated that this
next-generation sequencing method is significantly better at identifying men with
aggressive prostate cancer than serum PSA or other urine-based molecular tests. Thus,
the goal of this proposed research is to determine whether a novel integrative NGS
approach to urine-based prostate cancer testing can augment early detection of African-
American men with aggressive disease.

2. KEYWORDS:

Next-generation sequencing (NGS), transcriptomic signatures, gene fusions, expressed
somatic alterations, germline variants, genomic risk score

3. ACCOMPLISHMENTS:

What were the major goals of the project?

Aim 1: Evaluate the performance of an established whole urine NGS assay for the
detection of high-grade prostate cancer in African-American men.

Aim 2. Validate a high-throughput NGS-based germline genomic profiling method for
whole urine and determine its impact on the detection of high-grade prostate cancer in
African-American men.

What was accomplished under these goals?

Aim 1: Evaluate the performance of an established whole urine NGS assay for the
detection of high-grade prostate cancer in African-American men.

Obtain local IRB approval (months 1-3)

Study approval from the University of Michigan Institutional Review Board (IRB) was
obtained (task 75% complete).

Obtain HRPO approval (months 4-6)
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Study approval from the Department of Defense Human Research Protection Office 
(HRPO) was obtained for the University of Michigan portion of the project (task 75% 
complete). 

Identify and collect urine specimens from Caucasian and AA men (N = 480) (months 7-18) 

Prospectively maintained prostate cancer urine biospecimen databases were queried, and 
240 study specimens from Caucasian men were retrospectively identified (task 40% 
complete). 

Extract DNA and RNA from urine specimens (months 15-20) 

Nothing to report. 

Profile extracted RNA (months 19-24) 

Nothing to report. 

Analyze RNA sequencing data (months 25-30) 

Nothing to report. 

Compare RNA sequencing data between Caucasian and AA men (months 31-36) 

Nothing to report. 

Aim 2. Validate a high-throughput NGS-based germline genomic profiling method for 
whole urine and determine its impact on the detection of high-grade prostate cancer in 
African-American men. 

Design targeted NGS panel to detect germline variants (months 1-6) 

The Ion AmpliSeq Designer tool was utilized to design a targeted NGS panel to detect 
known prostate cancer-associated single nucleotide polymorphisms (SNPs), additional 
validated prostate cancer-associated SNPs in African-American men, and the entire 
coding regions of commonly mutated DNA repair genes (task 100% complete). 

Identify matched blood or tissue specimens from Caucasian and AA men (N = 100) 
(months 7-18) 

Prospectively maintained prostate cancer urine biospecimen databases were queried, and 
50 study specimens from Caucasian men were retrospectively identified (task 40% 
complete). 

Extract DNA from blood or tissue specimens (months 15-20) 
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Nothing to report. 

Profile extracted DNA for germline variants (months 19-24) 

Nothing to report. 

Analyze DNA sequencing data from matched blood and urine specimens (months 25-32) 

Nothing to report. 

Compare urine DNA sequencing data between Caucasian and AA men (months 31-36) 

Nothing to report. 

What opportunities for training and professional development has the project 
provided?    

Nothing to report. 

How were the results disseminated to communities of interest?    

Nothing to report. 

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

During the next reporting period, we plan to finalize IRB approval at Wayne State 
University and, thereafter, HRPO approval for the entire project. We will complete 
identification and collection of urine, blood, and/or tissue specimens from Caucasian and 
African-American men. After DNA and RNA extraction from urine, blood, and/or tissue 
specimens, we will begin to profile RNA and DNA using our integrative NGS approach. 

4. IMPACT:

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

Nothing to report.

What was the impact on other disciplines?

Nothing to report.

What was the impact on technology transfer?

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

Nothing to report. 

5. CHANGES/PROBLEMS:

Changes in approach and reasons for change

Nothing to report.

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

University of Michigan IRB and HRPO study approval took longer than expected, and we
are still working to finalize IRB approval at Wayne State University. In the meantime, we
were able to design the targeted NGS panel for germline variant detection and beging to
identify study specimens from clinical databases.

Changes that had a significant impact on expenditures

Due to longer than expected time for IRB and HRPO study approval and continuing
impacts of the COVID-19 pandemic, we have delayed hiring a research technician to work
on the study; however, we plan to hire someone for this position in the next reporting
period.

Significant changes in use or care of human subjects, vertebrate animals,
biohazards, and/or select agents

Nothing to report.

6. PRODUCTS:

Publications, conference papers, and presentations

Nothing to report.

Website(s) or other Internet site(s)

Nothing to report.

Technologies or techniques

Nothing to report.
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Inventions, patent applications, and/or licenses 

Nothing to report. 

Other Products   

Nothing to report. 

7. PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS

What individuals have worked on the project?

Name: Aaron Udager 
Project Role: Principal Investigator 
Researcher Identifier (e.g. ORCID ID): 0000-0002-8254-5404 
Nearest Person Month Worked: 1 
Contribution to Project: Dr. Udager has led all aspects of the 

study, including: obtaining approval from 
the local IRB and Department of Defense 
HRPO; and, identifying study cases.   

Funding Support: N/A 

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

Please see the Appendices for updated Other Support documents for Drs. Udager, Salami, 
and Powell. New and ended support is indicated for each investigator. 

What other organizations were involved as partners?  

Nothing to report. 

8. SPECIAL REPORTING REQUIREMENTS

COLLABORATIVE AWARDS:

N/A

QUAD CHARTS:

N/A

9. APPENDICES:
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Updated Other Support for Dr. Aaron Udager 
Updated Other Support for Dr. Simpa Salami 
Updated Other Support for Dr. Isaac Powell 
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review of its translational research programs, pairing of basic and clinical investigators, drawing on expertise of 
scientists from within and from outside the prostate cancer field, and utilizing flexibility to fund promising new 
research approaches. 
Role: Co-Investigator (Project 2) 
No overlap with this project 

PENDING 

None 

PREVIOUS 

Title: Prostate Cancer Susceptibility: The ICPCG Study (U01CA089600) 
PI: Stephen Thibodeau 
Supporting Agency: NIH/NCI 
Performance Period:  9/30/2002-8/31/2018  
Brief description of the project’s goals: First, we will identify candidate PC susceptibility genes from whole-
exome sequencing data derived from 763 familial cases (from 458 independent families) and prioritize those 
genes with variants that are most damaging (e.g., nonsense, frame-shift, splice site variants and selected other 
variants), co-segregate with PC within the tested families, and are rare in the general population (Aim 1). Second, 
we will further analyze the top 1000 candidate genes identified in Aim 1 by re-sequencing the coding regions in 
an independent set of 500 hereditary PC cases and 500 controls, looking specifically for genes with multiple 
damaging variants and variants that are found to be significantly more frequent among our cases compared to 
control data (Aim 2). Third, we will identify the most likely PC susceptibility loci by end-to-end re-sequencing 
of the top 100 genes identified in Aim 2 in an independent set of 1000 hereditary PC cases and 1000 controls 
(Aim 3). Our long-term goal is to identify genes associated with increased PC risk and aggressiveness that may 
be used to better screen men for PC and reduce the significant morbidity and mortality associated with this disease. 
Role: Co-Investigator 



Title: Prostate Cancer Research Program, Clinical Consortium Research Site Award, W81XWH-17-2-0022  
PI: Elisabeth Heath 
Supporting agency: Department of Defense 
Performance period: 09/30/17-09/29/21 
Brief description of the project’s goals: To create a clinical trials instrument dedicated to early phase prostate 
cancer studies. 
Specific aims: The types of clinical trials that we intend to propose to the Consortium have emerged from our 
focus on developing effective treatments and addressing mechanisms of resistance in men with high-risk or 
metastatic prostate cancer. For example, we have expertise in clinical trials that (1) evaluate novel agents as a 
single or combination therapy or modality and (2) evaluate the impact of therapy in African American men by 
assessing biologic factors that influence their response to therapy, such as inflammation, genetic makeup, and 
immune responsiveness. We will design prospective studies of racial differences in disease type, physiologic 
factors, and response to treatment, aiming at more precise personalized medicine. 
Role: Co-Investigator 
**Support ended** 

OVERLAP 

There is no scientific or budgetary overlap. 
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