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Introduction

Current diagnostic and prognostic protocols (PSA, DRE,
biopsy) are inaccurate in predicting patients’ risk

Molecular biomarkers and/or imaging approaches could
Improve the decision process

Molecular profiling of prostate cancer tissues and proximal
fluids (post-DRE urine & dEPS) at the level of DNA, RNA and
protein

Biomarkers for early detection of aggressive disease



Prostate Proximal Fluids

Direct EPS

Proteins & cells shed
by the gland

post-DRE-urine

Prostatic secretions in
urine (DRE)

Rich source of
prostate biomarkers

Can be collected
frequently -
longitudinal

Collected prior to RP

Applicable to routine
collection

Detection of Cancer Cells in
Normal Cell Background
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Proteomics Profiling of Prostate Proximal Fluids

Discovery & Candidate selection
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Optimization of Sample Processing

3KDa - TFE C8 beads MStern

Berger et al. MCP 2015
Concentration -

Collect beads and Resuspend in
Add beads to sample remove supernatant Desorption buffer
l Wash beads Collect desalted and
fractionated peptides

MeOH precipitation MStern

TFE solubilization

|

Trypsin digestion

PVDF Material

450 nm Pore size

ls Impurities/salt
{0 Peptides/proteins

Well
Capacity

LC-MS ~25 ug

KimY, et al. Nat Commun. 2016
KimY, et al. Mol Cell Proteomics. 2012



MStern Protocol

MStern

MStern Blot

—e

DR

PVDF Material

™

——

450 nm Pore size

[

~25 ug \(’:vae;:Lcity . : i
Vacuum Manifold Solid Phase Extraction
4 ) Binding to PVDF membrane * in-house made stage tips
* 10-20 g of protein « 200 uL input « Large-scale format

« short enzymatic digestion (4 h)

\- Multiplexed sample preparation

J




MStern Protocol

/MW Concentration

Methanol Precipitation

MStern Blot
: PVDF Material

b ) C8 Beads I 8 hrs

Nn ~ | 450 nm Pore size Bindin
g P

Well
~25 ug Capacity MStern I 6.5 hrs
N\ B Reduction & Alkylation [} Solid Phase Extraction (C18)

10 — 20 pg of protein Digestion Peptide Elution

short enzymatic digestion (4 h)

Multiplexed sample preparation
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Prostate Cancer Program

dEPS Post-DRE urine Tissue Cell lines

N=209 ==
n~350
148 Toronto
115 EVMS
l / \ Natalie Kurganovs
Vlad Ignatchenko

MStern MStern EVs :
, Ankit Sinha  Amanda Khoo Lydia Liu

_ n=40 tumor
n=76 n=40 adj. normal N~100

Amanda Khoo

Sinha et al. Cancer Cell 2019
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Direct EPS - Discovery

Eastern Virginia Medical Centre

direct-EPS 148 patients

GG1 I GG2 | GG3 el

W nest | near | neso Y Analyzed in Toronto

N=209 115 patients
o Analyzed in Virginia

— 59 are overlapping

GG = ISUP grade groups



Post-DRE Urine - Discovery

Eastern Virginia Medical Centre Sunnybrook Cancer Centre

148 patients

i
1
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n=51 ] n=47 | n=40 N0 ' Normal | BPH
: n=20 n=20

. GG1 | GG2 | 6G3 [l NN cIcT
N=241 75 patients n=49 | n=22 | n=20 [ENECIEERY

nc:%g 10 patients: pre- and post-DRE
5 patients: longitudinal AS

Post-DRE urine 166 patients




Post-DRE Urine — Extracellular Vesicles

Sunnybrook Cancer Centre

Post-DRE urine Cancer cell lines
) RWPE1| PC3 DU145]

_ normalé AR- q AR-
LNCaP 22Rv1]

AR+ | AR+
- GG1 GG2
N=150 n=50 | n=22

OVCAR3 | OVCARA433
\ A Sinha et al. BBRC 2014

5 patients: pre- and post-DRE

: N SKOV3 | OVCARS5
5 patients: longitudinal AS

Primary Fibroblasts

4x CAFs | 4x NAFs | Principe et al. JPR 2018




PDRE-urine — pre vs. post-DRE
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pDRE-urine - Longitudinal Samples
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dEPS Patient Cohort

Low:[] Intermediate:[@ High: [l

<10:]
3+3:[]

Risk Groups: | 76 50 ]
PSA [ng/mLI: | 72 4 | 37 [13][13/68
d. GS:| 76 | [11] 17 [ 22 | [H20B
p.GS:[ 37 | 34 1§ [1412] 22 ] [13 8l>=4+4+m
BCR: | 67 El | 39

11 False:[]

10-20:@ >20:1

3+4:[] 4+3:
NA:[]
True:ll

-

Direct EPS Tryptic Digestion
(MStern)

Discovery
Proteomics

]

BCR-free Rate in %

Biochemical Recurrence (BCR) in Prostate Cancer Cohort
148 direct EPS samples

100 1

751

501

251

5.4 years median follow-up

0
0.0

2.5 5.0 7.5 10.0
Time after Radical Prostatectomy [years]

clinical Risk Group

— low (9 of 76)
intermediate (11 of 50)

— high (11 of 22)



Sample preparation & Data evaluation

Direct-EPS (1 SUQIZOOUI) SUC2 Invertase

* low — int: 0.95, low — high: 0.15, int — high: 0.15

2 pmol SUC2 (yeast) R== R R R
* 16+09 :‘T'_.'_'_.TT'_"._: T | . *

Reduce & Alkylate

¥

Trypsin-LysC
(25ul ABiC-5% ACN)

¥ 4 hrs

Collect peptides & 1e+03
C18 StageTips
IRT peptides

* 1e+00

Load aliquot

1e+06 1

Median Intensity

low intermediate high



Sample preparation & Data evaluation

Direct-EPS (1 5ungOOuI) Indexed Retention Time Peptides

* BH adjusted pvalues low —int: 0.65, low — high: 0.87, int — high: 0.65
2 pmol SUC2 (yeast)

TR T %, ST
Reduce & Alkylate
Trypsin-LysC % b
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¥ 4 hrs =
Collect peptides & 164031

C18 StageTips
IRT peptides

* 1e+00

Load aliquot

low intermediate high




Sample preparation & Data evaluation

iRT Peptides
Direct-EPS (15ug/200ul) Variation of 19 - 48 Seconds (0.2 - 3.4%) over all 148 Samples
—_—
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Sample preparation & Data evaluation

4e+009 1

Direct-EPS (15ug/200ul)

\
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* 3e+009 1
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¥
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Collect peptides &
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Number of Proteins

2500

2000

1500 -

1000 -

500 -

Technology Advances

Drake et al. 2010 Kim et al. 2012 Fritsch 2019 (unpublished)
Input material 100 ug 100 ug 15 ug
Sample processing (hrs) 27 27 6.5
Gradient length 9x120 min (18 hrs) [ 9x120 min (18 hrs) 135 min
Proteins detected 916 624 2852
Proteins/sample 366 +/- 127 166 +/- 47 1915 +/- 292
@ Drake etal./Kimetal. (n=41) @ Fritschetal. (n=148)
Kim.2012
Drake.2010 Fritsch.2019




Differentially Expressed Peptides

Final Peptides (865 down, 406 up)
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Prostate Cancer Database
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Summary

Proteomics of prostate cancer
A. Markers of aggressive disease
B. Integration of tissues and fluids
C. Combination of complementary biomolecules

D. Relational database
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