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e Targeting AR is the mainstay of treatment

y He b T Drugresistance: -

: - . * Ligand independent AR activation

i '*f * Activation of alternative transcriptional
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© Low volume bone disease

Asymptomatic :
No detectable disease |
PSA | Asymptomatic

Genomic instability - structural rearrangements from DSB

Non-metastatic Metastatic & Asymptomatic ~ Metastatic & Symptomatic °

TIME

Lorente, Mateo, Perez-Lopez et al. Lancet Oncol 2015

High density of copy-number losses and gains
* High burden of fusions, translocations, indels

* Low burden of point mutations
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" : High volume bone disease
: Pain, fatigue, anemia
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© Low volume bone disease
© Asymptomatic
No detectable disease |
Asymptomatic

Visceral disease

* Metastatic & Asymptomatic  Metastatic & Symptomatic

Non-metastatic

TIME

Lorente, Mateo, Perez-Lopez et al. Lancet Oncol 2015

Met Prostate Cancer usually spreads to the bone, and many
times only to the bones — no measurable disease

Intermediate endpoints:

- RECIST Response Rate

- PSA 50% declines

- PFS endpoints based on “new lesions on bone scans” (2+2)

Challenge 1
- Difficult to know if a drug is working
- Difficult to known when to change therapy



Marker Combination* Weighted C-Indext SE Pt
(GIEG 0.82 0.02
CTC absolute changes|| 0.73 0.03
CTC relative change§| 0.73 0.03
CTC plus LDH 0.80 0.02
LDH 0.78 0.02 .075
PSAg:8 0.73 0.03 .008
PSA58 0.71 0.02 .002
HGB 0.71 0.03 .002
ALK 0.72 0.03 .026
ALB 0.71 0.03 < .001
AA Plus  Prednisone All Survival Probability
Prednisone Alone Patiants
in=484) (=227 (n=711) 1 Year 2 Years
Surrogate Category Mo. % Moo % Moo % % 95% ClI % 95% CI
High risk (CTCs = & cells/7.5 mlL; LDH = 260 UL} M 15 74 33 145 20 025 0.49t0033 002 0.00to0.11
Intermediate risk (CTCs = & cells/7.5 mL; LDH = 260 U/L) 72 15 44 1% 116 16 051 042100617 010 0.031t00.29
Low risk (CTC < & cells/7.56 mL) 341 70 109 48 450 63 082 079t0o086 046 0.39t00.54

MOTE. Prentice®® criterion two is satisfied by AA Plus Prednisone and Prednisane Alone columns, which show higher frequency of the favorable {low
risk) category in patients treated with AA plus prednisone (ie, that surrogate measure reflected treatment effect of AA plus prednisone).
Abbreviations: AA, abiraterone acetate; CTC, circulating tumor cell LDH, lactate dehydrogenase.
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« COU-AA-301, a randomized, double-blind phase III trial of abiraterone acetate plus prednisone
versus prednisone alone in patients with metastatic CRPC previously treated with docetaxel.
« CTC, PSA, LDH and other biomarkers were measured at baseline and 4, 8, and 12 weeks

Scher et al, J Clin Onc 2015




TOPARP: an adaptive phase Il trial of olaparib in mCRPC

rPFS by CTC conversion at 8 weeks 0S by CTC conversion at 8 weeks
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N.at risk (N.events) Months since randomisation
No CTCconv. 19 (3)16(9) 7 (3) 4 (1) 3 (0) 3 (1) 2 (0) 2 (2) O (0) O (0) O (0) O (0) O (0) C )
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CTC kinetics value in the “CTC high” population

e Outcome analysis for patients with “HIGH” (>5 /7.5ml) CTC count at baseline
* Setting: COU-301 trial (abiraterone+prednisone vs placebo+prednisone)

* CTC measured at baseline, +4 weeks, +8 weeks, +12 weeks

(A) (B) (©)
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*  “No decrease” means bad prognosis (stable or increasing CTC count vs 30% decrease)
*  Consider therapy switch if no 30% decrease is achieved by week 12

Lorente, Olmos, Mateo et al. Eur Urol 2016



CTC kinetics value in the “CTC low” population

Outcome analysis for patients with “low” (<5 /7.5ml) CTC count at baseline

Setting: IMMC-38 trial (chemotherapy), COU-301 trial (abiraterone) # ki ~~NoCTC Prog  ~+ CTC Prog

1.00 + No CTC Progression: 24.1 months
(95%Cl: 23.2 - 25.1)

CTC measured at baseline, +4 weeks, +8 weeks, +12 weeks

0.75

CTC Progression: 14.9 months
(95%Cl: 13.1 — 16.7)

Survival probability
o
(4]
o

0.254
Increases (any increase) in CTC after 4, 8, 12 weeks of of | | | |
. “ . ” ¢ ) ° Time (1r:on1hs) " #
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No CTC Prog{ 297 291 260 167 1
CTC Prog:l 2“12 1|89 1.25 6.5 “[
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_g 0.50 CTC Progression: 16.9 months
. . 3 (95%Cl: 1.2 - 22.6)
recommending therapy switch. H
& 0.254

0 6 12 18 24
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Number at risk

No CTC Prog{ 61 59 50 24 2
CTCProg{ 29 25 17 8 0
0 6 12 18 24

Time (months)

Lorente, Olmos, Mateo et al. Ann Onc 2018



Evaluating multiple CTC endpoints

Associations between CTC counts (baseline vs week 12) and patient outcome (vs PSA change at week 12)

in a meta-analysis of 5 phase lll clinical trials (total 6081 patients)

A = COU-AA-301; B = AFFIRM; C = ELM-PC-5; D = ELM-PC-4; E = COMET-1
e CTC=0 at week 12 0.90 4
e CTC conversion from high to low gax B
B
&
* 30% CTC count decrease ..
3 0801 A B
=
e  50% CTC count decrease o 6 é R a
8 0.75 E C
e 70% CTC count decrease b=
‘@ 0.70 C
= D D D
E
0.65
* 30% PSA decrease :
« 50% PSA decrease (current iy . . . . . . ;
CTCo CTCconv CTC30 CTCs0 CTC70 PSA30 PSA50 PSA70
definition of “response”) Mean 081 0.79 0.72 0.72 073 0.71 072 0.74
SD 0.04 0.03 0.06 0.06 0.05 0.03 0.06 0.05

* 70% PSA decrease
Heller, McCormak, Kheoh et al, J Clin Onc 2018



cfDNA and ctDNA prognostic and response bmk

Taxanes Abi/Enza
Mehra et al, Eur Urol 2018 Annala et al, Cancer Discov 2018
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cfDNA and ctDNA prognostic and response bmk

PARP inhibitors

Goodall*, Mateo* et al, Cancer Discov 2017
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ctDNA at week 12
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Garcia, Macarro, Zacchi et al, under review
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- Dual whole-body MRI and 18F-PSMA-PET
- Circulating tumor cells (CTC) (total counts and PSMA-positive) in collaboration with IDIS
- Cell-free tumor DNA (ctDNA).

DAPI/CK-FLU | CK-FLU | DAPI
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AR signaling is the primary driver of prostate cancer progression

C Point mutations of the AR
that result in activation by
glucocorticoids, progestins,
oestrogens, and other ligands

B Increased AR expression

A AR amplification

H Activation of receptor
tyrosine kinases that can
lead to activation of AR
signalling

V D Increased GR expression; glucocorticoids o)
V v could activate GR and bypass

| enzalutamide-mediated AR blockade

BASELINE

@ Eincreased conversion
of adrenal androgens to
higher-affinity AR ligands

Mutant

GR
"B

QQQQ upregulation of

AR-driven

transcriptional

activation eg,
TMPRSS2-ERG, PSA
» NN

F CRPC de-novo
6]

steroidogenesis;

CYP17A1

G AR splice variants

without a ligand-binding

domain lead to .
activation of AR exce ptIOnS
signalling in the

absence of ligands

Attard et al The Lancet 2016 (review)

Challenge 2

— Limited genomic evolution upon therapy resistance

- Transcriptomic and epigenomic modulation as MoR

—)

RESPONSE PROGRESSION o

Goodall*, Mateo* et al, Cancer Discovery 2017

PARPi resistance mutations
<1 AR mutations (incomplete info)

TP53/RB1 loss (? New? Subclonal?)
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Methylation of ctDNA during mPC de-differentiation

>

Tumor purity (CpG islands, PAMES)

Plasma Z score
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Take home messages

* Genomic stratification has entered mPC care with PARPi (and more to come) — straight-forward application
of ctDNA NGS, but there is more
* Need for validated prognostic and response biomarker for:
* Individidual patient therapy switch decisions
* Fast readout intermediate endpoints for phase I/l trials
* CTC counts have been clinically qualified, but implementation is lacking (logistics, costs,....)
» ctDNA kinetics have great potential to guide treatment decisions — prospective trials are needed
* Combining multiple —omics biomarker
e Study of tumor evolution in mPC needs to go beyond ctDNA NGS
* CTC comprehensive profiling (DNA, RNA, protein)
e ctDNA methylation to study MoR and tumor evolution

* Potential of circulating EV for transcriptomics (work ongoing)
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