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A. Specific Aims 

Aim 1: Analyze the association between serum SHLP2 levels and PC risk in ethnic minorities. Our 
preliminary data with a small cohort of Black and White men undergoing prostate biopsy found that 
SHLP2 levels were significantly lower in men with Prostate cancer (PC) vs. men without PC and 
that Black men had significantly lower levels than White men. A SHLP2 level >350 pg/ml had a 
negative predictive value of ≥95% for a negative biopsy regardless of race, and may be an 
excellent biomarker to avoid biopsy. We propose to validate this finding in a larger dataset and to 
include additional minority groups. We will leverage two ongoing sample collection efforts that are 
curated by Dr. Su at UF and Dr. Abreu at USC to analyze 700 serum samples: 400 that have 
already been collected and 300 that will be collected during the first year of the grant (this will 
include White, Latino, and Black men). SHLP2 levels will be compared between men with and 
without PC and stratified by race.  
  

Aim 2: Determine the association between additional plasma MDPs and PC risk among men of 
different ethnicities. As most MDPs can only be detected in plasma and not serum, we will also 
analyze plasma from the men described in Aim-1. We will measure circulating levels of humanin, 
MOTS-c, SHLP2, and SHLP6 and determine the association between these MDPs, race, and 
cancer status. We expect to validate our previous results finding lower levels of humanin and 
SHLP2 in Blacks. Because MOTS-c and SHLP6 have anti-cancer effects, we expect to see lower 
levels in PC patients.  

   
Aim 3: Compare the prostate mito-transcriptome from men of various ethnicities for divergent 

expression of MDP transcripts and their relation to cancer severity and ethnic origin. We will 
conduct whole transcriptome RNA-seq analysis of RNA from micro-dissected Formalin-Fixed 
Paraffin-Embedded (FFPE) prostate tumor/adjacent-non-tumor from PC patients who are Black, 
White, and Latino. We will compare the mito-transcriptome of the known MDP-encoding regions to 
assess the differential expression of MDP transcripts relative to diagnosis and ethnicity and 
compare these values to circulating MDP levels.  

  
Aim 4: Examine the contribution of mitochondrial DNA copy number (mtDNAcn) in the circulation 

and/or in benign and malignant prostate tissues to PC risk and severity Mitochondrial peptide 
levels are correlated to mitochondrial mass and biogenesis and decreases in mtDNAcn have been 
associated with PC prognosis and possibly with African ethnicity. We propose to analyze matching 
systemic and prostatic samples from men of various ethnicities to determine: 1) ethnic contributions 
to circulating and tissue mtDNAcn, 2) relationship between circulating mtDNAcn and cancer 
diagnosis, and 3) correlation between MDPs and mtDNAcn. Together, mtDNAcn may prove to have 
additional predictive value in PC that may be ethnically dependent.  
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A1. Response to 2019 PSC Critique  

PSC Recommendations: 

Critique Response 
1. The team is encouraged to continue 

screening for MDP levels and specific 
panels that contribute to PC risk among 
Blacks and Latinos. In white populations, a 
reduction of SHLP2 levels is associated with 
PC risk. 

 

To screen for MDP levels and specific panels that 
contribute to PC risk among Blacks and Latinos, we 
first need to  accrue both plasma and serum from 
Blacks and Latinos with prostate cancer. To date, the 
team has accrued a total of 223/202 Plasma samples 
from Black prostate cancer non-cancer patients 
respectively; 239/206 serum samples from  Non-
Latino White prostate cancer  non-cancer 
patients respectively. We have one plasma sample 
from a Latino prostate cancer patient (See Table 
1below). In Table 2 below, we confirm that we are on 
schedule to accrue an additional 220 plus plasma 
samples for all three Ethnic groups. We will 
simultaneously collect serum samples from Black 
and Latino in order to complete Aim 1. 

 
Table 1. Plasma Samples Accrued as of March 12, 2020 for Aim 2:  Determine 
Association between MDP & PC Risk & Ethnicity 

 
Site 

Blacks Latinos Non-Latino Whites 
Cancer Control Cancer Control Cancer Control 

UF 25 2 1 0 39 6 
USC 0 0 0 0 0 0 
CEDARS 
SINAI 

200 
(historical) 

200 
(historical) 

0 0 200 
(historical) 

200 
(historical) 

TOTAL 223 202 1 0 239 206 
 

 
 
 
 

Table 2.  Projected Number of Plasma Samples to be Accrued by May 1, 2021 to 
Determine Association between MDP and Prostate Cancer Risk and Ethnicity (Aim2) 

 
Site 

Blacks Latinos Non-Latino Whites 
Cancer Control Cancer Control Cancer Control 

UF 20 20 0 0 40 10 
USC 0 0 200 200 20 20 
CEDARS 200 

(historical) 
200 

(historical) 
0 0 200 

(historical) 
200 

(historical) 
TOTAL 220 220 200 200 260 230 
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1. The investigators are also encouraged to 

clearly articulate any plans as well as plans 
to pursue extramural funding. 

 

Grants submitted: 

1. NIH/NCI Administrative Supplement to Promote 
Diversity in Health Related Research (PA-18-906) 
Reams, Renee and Carpten, John. Title: 
Examine the Effect of Vitamin D3 supplementation 
on the mito-transcriptome in Black Men with 
Prostate Cancer. Purpose: Provide a training 
experience to Ms Stephanie Rivera-Correa, a pre-
Med chemistry major a one-year experience in all 
aspects of RNA sequencing.  

  
2. NIMHD/P50 Environmental Health Disparity Grant: 

Reams, Renee and Soliman, Karam F. A.  Peer 
reviewed March 10, 2020. 

 Grants Awarded: 

1. NIH/NIA Supplement to Cohen, Pinchas and John 
Carpten: The Role of the Mito-Transcriptome in 
the Pathogenesis of Alzheimer’s Disease and its 
relations to Prostate Cancer and Androgen 
Blockade. (Subaward to Renee Reams).  

Grants Planned: 

3. Plans for Extramural R01 Funding: Dr. Cohen is 
developing a large R01 entitled: Ethnic Disparities 
of Mitochondrial Omics in Prostate Cancer. Team 
members include Renee Reams (FAMU), 
Veronica Setiawan (USC), John Carpten (USC)  
and Stephen Freedland (Cedars Sinai). 

Program Recommendation: Investigators are 
reminded to continue to include UF and FAMU 
as research continues. NCI supports the plan to 
collaborate, train, co-develop novel 
bioinformatics techniques for mito-
transcriptomics with input for Dr. Carpten’s 
omics team. After Dr. Reams’ mini sabbatical 
and student training sessions targeted for 
summer session 2019, research capability 
should be transformed back to Dr. Reams’ 
laboratory at Florida A&M University. 

 

We anticipated that results from the studies 
performed by project 1 would be ready for 
interpretation later in year 2 of the study. We have 
encountered additional regulatory issues with IRB 
and MTAs and DUAs, most of which have now been 
resolved. We anticipate that we will be able to submit 
manuscripts and develop new hypotheses and 
formulate potential aims, which will allow the 
submission of a new R01 grant proposal during the 
third year of the U54 grant in consultation with the 
CaRE2 BSMC for power estimates. Drs. Reams and 
Su and appropriate BSMC leaders will be included in 
the publications and new grant application. 
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In summer 2019 during a Mini Sabbatical, Dr. Reams 
and two FAMU students, Taliah Qaiyim (Pre-
Pharmacy) and Stephanie Rivera-Correa (Chemistry) 
spent time at USC and were given private training 
sessions in R-language and Limma packages as an 
introduction to bioinformatics for analysis of RNA seq 
data by Dr. Pinchas Cohen’ Director of Bioinformatics 
in USC School of Gerontology where Dr. Pinchas 
Cohen serves as Dean. Dr. Reams and students 
grasped the concept of coding, however, there is 
very time-driven, steep learning curve to fully master 
R-language and Python in order to gain sufficient 
competency. Hence during the Fall 2019, Dr. Reams 
and at least one FAMU student enrolled in Dr. Srikar 
Chamala’s (CaRE2 BSMC co-leader) online 
introductory bioinformatics course taught at the 
University of Florida. This training enables Dr. Reams 
to transfer the bioinformatics capability back to her 
FAMU lab. 
 

 

B. Progress towards aims  
 

Major Results relevant to Aims 1 and Aim 2 
 

• Sample collection and accrual is continuing to progress.  The USC team led by Dr. Abreu is poised to 
accelerate sample collection having addressed issues related to IRB, consents, sample storage and 
shipping and are anticipating identifying at least 20 Hispanic subjects per month and a greater number 
of non-Hispanic whites (whom we will include as needed), that will be evaluated for potential prostate 
cancer diagnosis (we note that as of 3/25/2020 all biopsies at USC are on hold due to COVID19 so this 
will delay our sample collection efforts for a few weeks). Dr. Su’s team at UF has identified 73 samples 
that were shipped to USC for analysis (27 from Black subjects and 45 from non-Hispanic Whites). Upon 
resumption of research after the COVID-19 crisis, Dr. Su and the CaRE2 TMC has set in place plans for 
additional sample acquisitions from Blacks receiving care at UF Health Jacksonville. 
 

• The Cohen lab team will conduct serum SHLP2 and MOTS-c assays and plasma humanin, SHLP2, 
SHLP6, and MOTS-c assays on all these samples and analyze the data relative to ethnicity and 
diagnosis and also compare them to similar cohorts we have been analyzing.  
 

Major Results for Aim 3 
 

• Isolation of RNA from FFPE prostate tissues. During Dr. Reams’ 4 week-Summer 2019 mini 
sabbatical to USC, two FAMU students, Taliah Qayim and Stephanie Rivera-Correa accompanied Dr. 
Reams and were allowed to participate in Isolation and purification of RNA and DNA from the FFPE 
prostate tumors/nontumor tissue from three Black men. FFPE tissue was obtained via IRB approved 
protocol from USC CaRE2 TMC (Dr. Wendy Cozen, leader).  
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Results: Yields of high quality RNA from FFPE prostate tumor as judged by the A260/280; ratios 
ranged from 1.8 to 1.6, as judged by the Nandrop spectrophotometer; the size and concentration of the 
Most of the RNA was found to be 30 to 40% longer than 200 nucleotides with respect to total RNA by 
the Agilent 2200 TapeStation System. RNA was then converted to cDNA and the replication of two 
housekeeping genes (beta actin and K-Alpja 1) and two mitochondrial genes common in prostates (mt-
CO1 and mt -CyB) was examined using RT-PCR. The expression of mt-COI and CyB was 6.5 and 2.4 
decreased in tumor relative to normal, respectively . 
Conclusion: Our studies showed that it is possible to isolate high quality and substantial amounts of 
RNA from archival FFPE prostate tumor/nontumor tissue using the Beckman Coulture FormaPure XL 
kit. Furthermore, we were able to demonstrate replication of two out of three mitochondrial genes and 
concluded that the RNA isolated was pure enough for RNA Seq analysis studies. Students 
presented these findings at the FAMU Summer CaRE2 Undergraduate Trainee Research Showcase 
held August 2019 in the Florida A&M University College of Pharmacy and Pharmaceutical Sciences. 
Dr. Reams submitted these RNA prostate tumor/non-tumor samples for RNA sequence analysis at the 
USC Translational Genomics Center/Dr. John Carpten, Director. 

 
Major results for Aim 4: 

 
• Dr. Cohen received permission from Dr. Stephen Freedland (Cedars Sinai, LA) to use data from 400 

previously assayed samples from White and Black men with and without prostate cancer that will serve 
as historical controls to the samples that will be assayed from CaRE2 TMC@UF and CaRE2 

TMC@USC.  
 

• mtDNAcn has been previously linked to prostate cancer (Tu H, Gu J, Meng QH, Kim J, Davis JW, He Y, 
Wagar EA, Thompson TC, Logothetis CJ, Wu X.) Mitochondrial DNA copy number in peripheral blood 
leukocytes and the aggressiveness of localized prostate cancer. Oncotarget. 2015 Dec 8;6(39):41988-
96) and other cancers (Yang K, Li X, Forman MR, Monahan PO, Graham BH, Joshi A, Song M, Hang 
D, Ogino S, Giovannucci EL, De Vivo I, Chan AT, Nan H). Pre-diagnostic Leukocyte Mitochondrial DNA 
Copy Number and Colorectal Cancer Risk. Carcinogenesis. 2019 Sep 26. pii: bgz159. doi: 
10.1093/carcin/bgz159).  Our preliminary data demonstrate specificity of ccf-mtDNAcn relative to WBC 
mtDNAcn, in terms of cancer diagnosis and also the first time it has been shown to display ethnic 
differences.  
 

• The Cohen lab has optimized the mitochondrial DNA copy number (mtDNAcn) assay and began 
studying related cohorts in anticipation of running the CaRE2 Project 1 collected samples. We have 
been able to identify some interesting inter-relationships between mitochondrial peptides and mtDNAcn 
values. See data below. 
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Major Results relevant to Project-1 Supplement  
We initiated the development of neuronal tissue culture models to assess the effects of androgen 
deprivation on the mitochondrial transcriptome. Additional studies will be performed in conjunction with 
Dr. Reams and compared to aim-3.  
 

2019 Student Training opportunities: 
 Two FAMU students, Taliah Qiayim and Stephanie Rivera-Correa accompanied Dr. Reams for a four 

week mini-sabbatical in Dr. Cohen and Carpten laboratories. Both students earned three biosafety 
training certificates at USC; were mentored thru (1) DNA copy number assay in Dr. Cohen’s laboratory 
by Dr. SeJeong; (2) Isolation and Validation of RNA from FFPE prostate tumor/adjacent normal tissues; 
(3) validation of replication of housekeeping genes and mitochondrial genes using RT-PCR. Students 
presented findings in both poster presentation and PowerPoint podium presentation (organized by Dr. 
Bereket Mochona and Dr. Kinfe Redda, CaRE2 REC@FAMU Leaders). 

 
2020 Training opportunities: 

 
Dr. Reams identified three FAMU students with a keen interest and background in computer 
programming who are interested in competing for the opportunity to spend the summer at USC with Dr. 
Reams learning bioinformatic techniques to apply to RNA–Seq data analysis. The three students are:  

 



 UF: U54CA233444; FAMU: U54CA233396; USC: U54CA233465 
 

1. MaryJane Osuji (Information Technology Major) 
2. David Gordon (Presidential Scholar and Computer Engineering Major) 
3. Daniel Martin (BS in Molecular Biology and Master of Public Health Candidate) 

 
Plans are underway for Dr. Reams and 2 URM students to spend the summer 2020 at USC to advance the 
project, analyze data derived from Aim-3 using the novel bioinformatic pipeline we developed, and train in 
performing transcriptomic analyses with Dr. Carpten’s and Dr. Cohen’s teams. We will work out remote 
working plans in the event that traveling is not possible due to COVID19 pandemic.  

 
The BSMC has developed an RNA–Seq bioinformatic data mining webinar workshop session for FAMU-
UF-USC CaRE2 faculty and students associated with Project 1.  

 
Dr. Reams has identified an existing RNA seq data set for CaRE2 BSMC Core to perform secondary data 
analysis once, the original authors grant access to it. 

 
Inter-institutional interactions:  

 
Project Team Meetings 
• The CaRE2 Project 1 investigators hold monthly ZOOM meetings to discuss project goals, activities, 

and objectives and troubleshoot challenges. 
 

• Renee Reams received Hispanic FFPE Prostate tumor tissues from the CaRE2 TMC@USC (Dr. Wendy 
Cozen). Total RNA and DNA Extraction and validation of purification are in progress and RNA Seq 
analysis will follow to evaluate both prostate mito-transcriptome of Hispanic men for differences in both 
the expression of Mitochondrial Derived Peptide transcripts and whole RNA transcriptomics. 

 
• Reams and Cohen exchange publications of interest relevant to mito-transcriptome RNA seq and 

mutations. 
 

• CaRE2 TMC@UF is nearly finalized IRB approval to obtain serum samples from prostate biopsy 
patients seen at UF Health Jacksonville to help increase enrollment of Black men for the U54 study.  
 

D. Interaction/Collaboration with Cores or Projects 
Project 1 and the CaRE2 TMC have work closely and collaboratively to ensure the accrual of plasma, 
serum and FFPE prostate tumor tissue/matched nontumor and frozen prostate tumor samples for Project 
1. Project 1 has worked with the CaRE2 REC to facilitate training of URM trainees and the CaRE2 BSMC on 
informatics skill building.  

 
E.   Benchmarks/Milestones 

Presentations  
• May 2019 American Aging Association Annual Meeting, San Francisco. Lecture: “Systems Biology 

of the Mitochondria in Aging” 
• Nov 2019 The Irving S. Wright Award of Distinction Lecture. GSA Meeting, Austin.  Lecture: 

“Endocrine Gerontology from IGFs to Mitochondrial Peptides” 
Papers 

• Liang P, Henning SM, Guan J, Grogan T, Elashoff D, Olefsky JM, Cohen P, Aronson WJ. Role of 
Host GPR120 in Mediating Dietary Omega-3 Fatty Acid Inhibition of Prostate Cancer, JNCI: Journal 
of the National Cancer Institute. 2019; 111:52-59.  
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• Miller B, Arpawong TE, Jiao H, Kim SJ, Yen K, Mehta HM, Wan J, Carpten JC, Cohen P. 
Comparing Nuclear and Mitochondrial DNA from a Multi-Ethnic Cohort to Adjust for Genetic 
Ancestry in Association Studies. Cells. 2019. 8(4), 306; doi: 10.3390/cells8040306  

• Liang P, Henning SM, Guan J, Grogan T, Elashoff D, Cohen P, Aronson WJ. Effect of dietary 
omega-3 fatty acids on castrate-resistant prostate cancer and tumor-associated macrophages. 
Prostate Cancer Prostatic Dis. 23:127-135; 2020. PMID: 31439889  
 

Posters 
• Taliah Qaiyim; Stephanie Rivera-Correa; Solomon O. Rotimi; John Carpten; Pinchas Cohen, R. 

Renee Reams.  Mitochondrial RNA Purity and Integrity in FFPE Tumors of Black Prostate Patients 
• Pinchas Cohen, A Abreu, L M Su and R Reams. Disparities in Mitochondrial Peptidomics and 

Transcriptomics in Prostate Cancer; April 12, 2019. UF CaRE2 Open House.  
 

E. Major Challenges Towards Aims and Goals 
 

Accrual of Plasma and Serum samples: 
We faced a series of regulatory issues that prevented us to obtain samples sooner. We now have all 
paperwork and infrastructure in place for collection of samples at UF and USC, so we are now just 
starting to produce sufficient number of samples to begin work on Aims 1 and 2. As show in our tables 
above, we will have adequate samples to complete our aims.   


