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Overview

1. How did we get here?
A.Proteomics of prostatic secretions and post-DRE urines

2. What will we do as part of the EDRN program?
A.Preliminary data

3. Additional prostate cancer proteomics data (PCC, OICR)
A.CPC-GENE genomics and proteogenomics
B. post-DRE urine (proteomics, lipidomics)



Prostate Cancer Prognosis
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Expressed Prostatic Secretions

EPS-urine
(post-DRE-urine)

Direct-EPS

Proteins & cells shed Prostatic secretions in
by the gland urine (DRE)

Can be collected
frequently -
longitudinal

Rich source of
prostate biomarkers

Applicable to routine

Collected prior to RP :
collection

>2,000 proteins & ~350 patients

Detection of Cancer Cells in
Normal Cell Background
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Development of Targeted Proteomics Assays

Direct-EPS Number of peptides

@ e Shotgun SpC 433 C:i;:igtial /1,346 PTP screen
P 532 Synthetic peptides
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Discovery cohort, Kim et al. 2012 generat|on

Phase2
147 SRM evaluation

in EPS-urine
background
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Tissue Proximal Fluias

34 AQUA peptides
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SRM method refinement
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Tissue Proximal Fluias

Identify biomarker candidates

Training set

\

EPS-urine proteome

Measure importance
of peptide

—

10-fold cross-validation

i

lraining set

100-fold bootstrapping

Testing set

[/

Testing set

Collaboration with Paul Boutros (OICR)

Evaluate models
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Peptide

Importance

Subsequential

ST Ty

feature selection

Build predictive model
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Tissue Proximal Fluids
E(? VS. QC
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Cancer vs. Control
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Aims of the EDRN Grant

Development of Protein Biomarkers in Post-DRE Urine for use in Liquid Biopsy of Prostate Cancer

Aim 1

Development of Protein Biomarker Signature from Post-DRE Urine (Kislinger)
A) Validation and Assay Optimization of Liquid Biopsy Peptide Signature

B) Discovery in Prostatic Secretions to Expand Utility of Existing Signature

C) Discovery of Soluble/Secreted Glycoproteins in Prostatic Secretions

Aim 2

Exosomes as a Source of Liquid Biopsy Protein Biomarkers for Prostate Cancer (Semmes)

Aim 3

Integrating Biomarker Discovery through Bioinformatics (Boutros)



Aim 1

Work In Progress

Development of Protein Biomarker Signature from Post-DRE Urine (Kislinger)
A) Validation and Assay Optimization of Liquid Biopsy Peptide Signature

B) Novel Discovery in Prostatic Secretions to Expand Utility of Existing Signature
C) Targeted Discovery of Soluble/Secreted Glycoproteins in Prostatic Secretions

Current Protocol

e 4Aml EPS-urine

e 3kDa filter concentration

 Methanol precipitation

 TFE solubilization/digestion

 (C18 purification

* Peptide guantification
1 ug peptides on column

e 15cm n-HPLC-S

RM-MS (

SQ Vantage)

Protocol Optimization

P\VDF membrane
Magnetic C8 beads

Compare to old protocol
Use shotgun proteomics
Coverage, time & automation

Convert targeted assays
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Sample Preparation Protocols

3KDa - TFE

Add beads to sample

C8 beads
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Collect beads and
remove supernatant

Wash beads

MStern

Berger et al. MCP 2015

Resuspend in
Desorption buffer

Collect desalted and
fractionated peptides

Material

Pore size

Well
Capacity

150 pl of urine
~15 pg of protein



Sample Preparation Protocols

3KDa - TFE C8 beads MStern

Spin-filter TFE protocol C8 magnetic beads MStern - 150ul
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Prostate Cancer Proteomics

Prostate Proximal Fluids Prostate Cancer Tissues
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PCC, OICR




CPC-GENE Proteogenomics

55 Prostate Tumour Samples
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Patient-specific Proteogenomics
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Prostate Cancer Proteogenomics

30 25
Samples

1.

2.

3.

Proteins placed in abundance
deciles

Span several orders of
magnitude

6050 proteins (85%) are in >40
tissues

. Global correlation to mRNA

abundance correlates with
decile

. Combination of protein and

MRNA best predict BCR
(preliminary!)



Summary

1. Proteomics of prostatic secretions is useful for
identification of liquid biopsy signatures.
A.Optimize, validate and extend

2. Additional post-DRE urine proteomics & lipidomics
(pre- vs. post-DRE urine)

3. Tissue-based proteogenomics (CPC-GENE)
A.Multi-omic based signatures to predict BCR
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Thank you
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