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Introduction

1. Current diagnostic and prognostic protocols (PSA, DRE, 

biopsy) are inaccurate in predicting patients’ risk

2. Molecular biomarkers and/or imaging approaches could 

improve the decision process

3. Molecular profiling of prostate cancer tissues and proximal 

fluids (post-DRE urine & dEPS) at the level of DNA, RNA and 

protein

4. Biomarkers for early detection of aggressive disease
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Collaborative projects 
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Goals & Timeline

Kim et al. Nat Commun 2014



Overview



Cohort Details
Dataset Cohort Samples 

Non-redundant  
Patients 

dEPS1 148 

370 
dEPS2 115 

uEPS1 199 

uEPS2 70 

sEV 128 

190 

lEV 22 

111 

uEPS3a 20 

uEPS3b 15 

Total: 1254 676 

CPCG 76 76 

mpMRI 157 40 

Site 

UHN 

EVMS 

UHN 

EVMS 

UHN 

UHN 

UHN 

UHN 

UHN 

UHN 

Material 

Direct-EPS 

Direct-EPS 

EPS-urine 

EPS-urine 

Small EV 

Large EV 

EPS-urine 

EPS-urine 

EPS-urine 

Tissue 

Tissue 

UHN 

RAW files 

148 

115 

199 

210 

128 

22 

222 

40 

30 

1631* 

150 

157 

Patients 

148 

115 

199 

70 

113 

22 

111 

10 

5 

76 

40 UCLA 

sEV 25 UHN Small EV 25 25 

lEV 129 UHN Large EV 129 114 

SHSC 

EVMS 

SHSC 

EVMS 

uEPS3 39 UHN EPS-urine 78 39 EVMS 

SHSC 

SHSC 

SHSC UHN uEPS3 

EVMS 

EVMS 

EVMS 

EVMS 

Clinical notes 

low-high risk 

low-high risk 

low-high risk 

low-high risk 

low-high risk 

Benign 

low-high risk 

pre- and post-DRE (matched) 
low risk 

Active surveillanc longitudinal 
low risk 

localized - intermediate risk 

localized - intermediate risk 
& adjacent normal 

Benign 

low-high risk 

Benign 

Datasets / samples / patients summary 



Cohort Details



EVMS Cohort

6.4 years median follow-up



Prostate Cancer Proteome

Detected proteins



Prostate Cancer Proteome

• Web-portal

• Clinical data for all patients

• Protein, peptide and spectral 

data

• Will enable independent PRM 

assay development



Identification and Pre-validation of a Clinically Relevant PSA Variant 
in Post-DRE Urines by a Targeted Mass Spectrometry Assay

• The assay provides a tool to evaluate the utility of PSA variant (rs17632542) 
assessment in parallel with current and forthcoming urine biomarker panels. 

Set-Aside Collaborative Project
EVMS/Toronto/UCLA/UTHSA (Robin Leach)

• Despite specificity and sensitivity issues, PSA serum level quantitation is still the most 
commonly used biomarker for prostate cancer.

• The PSA rs17632542 SNP with a I179T substitution results in lower serum PSA levels which 
may further mitigate against its clinical utility as a prostate cancer biomarker.

• Post-DRE urine is a minimally invasive fluid that is currently utilized in prostate cancer 
diagnosis.  We have developed a targeted MS method to detect and quantitate the 
variant protein in urine using small samples volumes and a high-throughput assay.



Discovery Experiments Pre-validation Experiments

• Post-DRE urine samples from rs17632542 genotyped patients
were obtained from the UTHSA SABOR cohort and processed
in a double blinded manner using Mstern (2015).

EXPERIMENTAL WORKFLOW 

• The SNP alters a codon ATT to ACT leading to an amino acid
substitution of an isoleucine to a threonine at position 179
(I179T). Genotypes of TT are homozygous wild-type, CT are
heterozygous, and CC are homozygous variant.



Pre-validation of Clinically Relevant PSA Variant in the SABOR 
Cohort Post-DRE Urines by a Targeted Mass Spectrometry Assay

Hierarchical clustering identifies the 3 genotypes.

• Ratio of integrated peak areas for the I179T variant peptide and WT peptide. 
• The genotype specification of TT (homozygous variant) can be seen below the dotted 

line.



Correlative Proteomic Analysis of Men on Active Surveillance 
Receiving Magnetic Resonance Imaging (MRI)

Set-Aside Collaborative Project
EVMS/Toronto/UCLA/UTHSA (Michael Liss)

Objective:  Discovery and refinement of protein-based “liquid biopsy” assays for use in radiomic
approaches for the early identification of aggressive prostate cancer

Demographic and Clinical Information of Active Surveillance Patient Cohort

Status:
- Currently running  Discovery DDA LC/MS/MS analysis to identify differentially 

expressed proteins.
Pending:

- Identification of men upgraded and determine performance in predicting such 
outcomes in active surveillance populations in combination with MRI and MIPS.

- Machine-learning approaches to integrate a unified predictor to discriminate patients.
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