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Central dogma of the molecular biology

T Transcription Translation
$7 00,

o

1 human 30x 102 cells 23x2 chromosomes ~19.000 genes
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Prostate cancer incidence

Most common detected cancer in men
In Europe, 410.000 new diagnoses each year
In Belgium, 8.000 new cases each year

n=6529
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J. Ferlay et al., European Journal of Cancer, 2013
Belgian Cancer Registry Incidence Fact sheet — Prostate (2014)
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Tumor Volume and Activity

Castration-resistant prostate cancer
- disease progression despite castration
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Castration-resistant prostate cancer
- models to describe the onset of CRPC

Adaptation model Selection model
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Liquid Biopsy in Castration-resistant prostate cancer
- definition of the problem

* ca. 15-20% of prostate cancer diagnosis will developed castration-resistant disease
 Advanced prostate cancer is a heterogeneous disease, both between and within patients
 Many therapeutics, different therapy regimens
« Alarge fraction of patients demonstrates intrinsic resistance

 Expensive treatment cost

$

There is a need for predictive biomarkers for treatment response




Liquid Biopsy in Castration-resistant prostate cancer
- definition of the problem

How should we tackle this problem?

What predictive treatment
biomarkers are there?

How do we measure these?




Liquid Biopsy in Castration-resistant prostate cancer
- define the context
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Liquid Biopsy in Castration-resistant prostate cancer
- definition of the problem

How should we tackle this problem?

Which context?

How do we measure these?




Liquid Biopsy in Castration-resistant prostate cancer
- Predictive biomarkers from profiling studies

= Drivers of advanced prostate cancer
= n=150, WES
AR Pathway
H H . PI3K Pathway P e DNA Repair
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= Cell Cycle: 21%

Robinson et al, Cell, 2015
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Liquid Biopsy in Castration-resistant prostate cancer
- Predictive biomarkers from profiling studies

bomarker | Therpy Gompe

Variants of the Androgen ARS inhibitors Abiraterone acetate
Receptor Enzalutamide
Genomic defects in DNArepair ~ PARP inhibitors Olaparib

genes

Platinum-based CT Cisplatin/Carboplatin

Microsatellite Immune checkpoint Nivolumab
instability/Mismatch repair- inhibitors Pembrolizumab
deficiency




Liquid Biopsy in Castration-resistant prostate cancer
- definition of the problem

How should we tackle this problem?

Which context?

What predictive treatment
biomarkers are there?




Liquid Biopsy in Castration-resistant prostate cancer

- in blood
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Crowley et al, Nature Reviews, 2013
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Liquid Biopsy in Castration-resistant prostate cancer

- in other body fluids

Central nervous system
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Siravegna et al, Nature Reviews, 2017




Liquid Biopsy in Castration-resistant prostate cancer
- Circulating tumor cells




Liquid Biopsy in Castration-resistant prostate cancer
- Circulating cell-free DNA
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Wan et al, Nature Reviews, 2017



Liquid Biopsy in Castration-resistant prostate cancer
- Circulating cell-free DNA

— Epithelial-Mesenchymal
Transition

~, Blood vessel

Needle Dying cell Circulating Cell free
biopsy tumour cell DNA
Biopsy CTC cfDNA
Invasive + - -
All patients eligible = + +
Instrumentation required + + -
WGA required = + +/-
RNA profiling + + -
Research applicability +++ ++ +
Repetitive Biomarker applicability - ++ +++

Wyatt et al, EMBO Molecular Medicine, 2012



Liquid Biopsy in Castration-resistant prostate cancer
- A practical example
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Liquid Biopsy in Castration-resistant prostate cancer
- A practical example

How should we tackle this problem?

What predictive treatment
biomarkers are there?

How do we measure these?




Liquid Biopsy in Castration-resistant prostate cancer
- Define the context
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de Bono, J. S. et al. The new England Journal of Medicine 364, 1995-2005 (2011).
Scher, H. I. et al., New England Journal of Medicine 367, 1187-1197 (2012).

Beer, T. M. et al. New England Journal of Medicine 371, 424-433 (2014).

Ryan, C. J. et al. New England Journal of Medicine 368, 138-148 (2013).
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Liquid Biopsy in Castration-resistant prostate cancer
- A practical example

How should we tackle this problem?

Which context?

How do we measure these?




Liquid Biopsy in Castration-resistant prostate cancer
- Define the biomarkers

Enumeration of Circulating 100%-

CTC/7.5mL Median OS in
at Baseline N (%) Months (95% C.1.)
tumor cells 90%- <5CTC 94 (43%) 21.7 (21.3 to —)
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de Bono JS, Scher HI, Montgomery RB, et al. Clin Cancer Res. 2008;14(19):6302-6309.
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Liquid Biopsy in Castration-resistant prostate cancer
- Define the biomarkers

Tty

Variants of the ARS inhibitors Abiraterone acetate
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Liquid Biopsy in Castration-resistant prostate cancer
- Define the biomarkers: Androgen Receptor Variation
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Liquid Biopsy in Castration-resistant prostate cancer
- Define the biomarkers: Androgen Receptor Variation

NTD DBD Hirge LBD NTD DBD Hiimge LBD NTD DBD Hirge LBD
e 2 [BEse e A 2 [ sl e o 2 sl e
AFT = AF2 AR AF2 AR A2
1 ———HH—HHH— ——HH—HHH— . —HH-
AR-f] § AR-f] § AR-f]
1. 30-50% have an amplification
2. 10-15% have mutations
3. 30-40% express splice variants
4. 20-30% have genomic structural rearrangements

Sprenger et al Horm. Can. 2014



Liquid Biopsy in Castration-resistant prostate cancer
- Define the biomarkers: Androgen Receptor Variation

Hinge
NTD DBD | LBD
O 2/ a sl e
670 7 920
( . . LBD )
L702H’ | W742L/C
V731M
V716M
PIARELﬁiQTTFE’)LlLIKSHMVSVDFPEMI\|/|AEIISVQVPKILSGKVKPIYFHTQ
H875Y/Q 1882l ‘ E898G T919S
F877L| D88OE 38890’ Esgm&(s%vn
T878A/S R

30-50% have an amplification

10-15% have mutations

30-40% express splice variants

20-30% have genomic structural rearrangements

B wnN e

Sprenger et al Horm. Can. 2014
Lallous et al., Gen Biol 2014




Liquid Biopsy in Castration-resistant prostate cancer
- Define the biomarkers: Androgen Receptor Variation

Hinge Cryptic Exon 2b/CE4 Cryptic Exon 3 (CE3)
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20-50% have an amplification

10-15% have mutations

30-40% express splice variants

20-30% have genomic structural rearrangements
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Sprenger et al Horm. Can. 2014
Luo et al., Transl Androl Urol. 2013




Liquid Biopsy in Castration-resistant prostate cancer
- Define the biomarkers: Androgen Receptor Variation

NTD DBD Hii‘ge L8D NTD DBD HTge z-4v NTD DBD HTge
ARFL [ 2 B s e 7 e o 2EmE s e s i 2 A
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20-50% have an amplification

10-15% have mutations

30-40% express splice variants

20-30% have genomic structural rearrangements
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Li et al, Clin Can Res. 2012



Liquid Biopsy in Castration-resistant prostate cancer
- A practical example

How should we tackle this problem?

Which context?

What predictive treatment
biomarkers are there?




Liquid Biopsy in Castration-resistant prostate cancer
- Development of a workflow
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De Laere et al, Eur Urol, 2017
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Liquid Biopsy in Castration-resistant prostate cancer
- Does the workflow work?
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AR Splice variant

- Liquid biopsies was used for profiling AR in 30 patients with CRPC

- 18 samples at baseline
- 83% patients carried an AR-perturbation s

- 50% harbored intra-AR structural variation where 2/3 had multiple
variants

- 14/15 intra-AR positive patients expressed splice variants

AR-V (transcripts/1000 reads)

De Laere et al, Eur Urol, 2017
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Liquid Biopsy in Castration-resistant prostate cancer
- Future perspectives
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Wan et al, Nature Reviews, 2017
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