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Center for Personalized Cancer Treatment

Metastatic cancer patients:

Netherlands

Erasmus MC

_ Optional
biopsy biopsy
Define genomic
[ Defined treatment ] §> predictors of
response

© edHelper.com

44 sites in the
Netherlands with almost
comprehensive
geographical coverage

Per site 2-1000 patients
included over 6 year
period

Almost 6000 pts included
as of sep 2018
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Foundation: whole genome sequencing

Reference

Deletion (C-)

Segmental duplication (C),

Multi-allelic CNV (C),

Inversion (BA)

https://www.hartwigmedicalfoundation.nl/
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Compounding all data
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Conclusions on WGS as a tool

= Global analysis shows: limited intra-biopsy heterogeneity in biopsies of metastatic disease, driver
genes can be identified.

= Analysis of repeat biopsies shows limited genetic drift over time: “1 biopsy is all it takes”

= WIDE study analysis shows that WGS captures all findings we have in the routine diagnostics
(and more).



Disease specific analysis example: the Prostate Cancer

Genome

(CPCT-02 study)

Metastatic prostate cancer
patients included for biopsy

n=341
Non-mgtastatlc biopsy site No biopsy taken
(i.e. prostate)
n=24
n=38
Y
Fresh-frozen biopsy and
blood control taken
n=2314
v v
Successful biopsy Failed biopsy
(TC% =30%) (TC% < 30%)
n=218 n=96
No WGS due to insufficient WGS biopsy (114x) and
tumor DNA quantity blood control (38x)
n=1 n=217
\2 v
Non-mCRPC Final inclusion of mCRPC
(Neuro-endocrine/HSPC/Unknown) (adenocarcinoma)
n=20 n=197

Liver
(n=29)
o
Bone
(n=70)
Soft tissue
(n=14) Lymph node
(n=281)

Age at biopsy

80 -

70:=

60 -

50 -

40 -
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mCRPC cohort

(n=197)
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The Genes Involved
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Xq12 - amplification peak 8 (n = 142) =
8q24.21 - amplification peak 3 (n = 129) 4

1g22 (DCST1-AS1, ADAM15) - amplification peak 1 (n = 54) -
3q26.2 - amplification peak 2 (n = 54) <
12924.21- amplification peak 6 (n = 40) -
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ZNF292 (n=27) 1 1 i 1 | ]
13q14.2 (TRIM13, KCNRG, DLEU2) - deletion peak 21 (n= 24) - 1 1 11
ZMYMS3 (n=23)-
BRIP1 (n=21)- 1
SPOP (n=21)- 1 1 1 1 LI |
USP28 (n=21)- 1 i ] 11
FER(n=19)- |1 I
SSR1 (n=19)4 I 11 1 1 i 1
GPR19 (n=17)1 || 1 1
CDK12 (n= 16)
CTDP1 (n= 16
ERF (n=14
MIRLET7BHG (n = 12,
ZFP36L 1 (n=12
TCF12(n=11
16G24.1 - deletion peak 25 (n = 9)
5q11.2 - deletion peak 8 (n = 9)
SH3RF1 (n=8)
2437.3 (ANO7, PPP1R?) - deletion peak 4 (n = 7)
SEL 113 (n=5)
20p12.1 - deletion peak 30 (n = 4)
10q26.3 (INPPSA, NKX6-2) - deletion peak 17 (n = 3]
1p22.3 (DDAH1, CYR61 , LOC646626) - deletion peak 1 (n =2,
19p13.3 (CSNK1G2, CSNK1G2-AS1) - deletion peak 28 (n= 1) -
2g21.3 (RAB3GAP1, MAP3K19) - deletion peak 3 (n=1)-
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So we identified the usual suspects.....
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AR, TP53, PTEN,
RB1, APC

More amplifications
compared to deletions

Relatively modest
number of SNVs
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Relative mutational frequency
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Comparison Primary Prostate Cancer (ll)

70.0% +
60.0% +

50.0% +
Coding mutations
40.0% ~ B oeletions

B Ampiifications

30.0% +

20.0% +

10.0% : ‘
0.0% +— ﬁ1.

AR MYC RYBP TP53 ZMYM3 PTEN C8orfs8 ~ PTPRD  ZFP36L2  NKX3-1 ~ CCAR2  ADAMi15 MACROD2  APC BRIP1 KMT2C
(Xq) (89) (3q) (17p) (Xp) (109) (8p) (p) (p) (8p) (8p) (19) (20p) (59) (179) (79)

Primary prostate adenocarcinoma (n = 210) vs. mCRPC (n = 197)
(g<0.05)




Androgen Receptor Alterations in
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Clinically Relevant Patient Clustering

Other variables

Clustering variables

Number of mutations

Number of Structural Variants
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What can we learn from these data?

= WGS can be used as a tool to stratify patients into relevant subgroups

= Numbers count! To study genomes we need more data

» |n specific diseases we can make a real difference if we identify subgroups: in prostate cancer
20-25% of patients have actionable mutations and could benefit from alternative treatments.
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Using Genomic Analyses for Patients

» |ndication is determined by Phase | Unit MTB
= Considerations:
= Adequate physical condition (ECOG 0-1)
= Amenable for biopsy
= No previous molecular testing
= Lab results

= Tumor type

* Fresh frozen biopsy 2 Whole Genome Sequencing via Hartwig Medical Foundation

= Additional 2 FFPE samples for extra tests and PD analysis (pre-treatment biopsy)

= Actionability according to ESCAT and OncoKb

Cancer Institute
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Genomic Analysis on fresh Biopsy
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Essential analysis: MTB
jIE) (I) () ()
R0 TR QA W N W A WA QA

B B &

e A&AEAAA
IW o Zadaa

&
-

no actionable target =

Do

8 = actionable target

= received (experimental)

matched drugnot = ==
drug

I (.,
\l{ = received no therapy due to
C— s

other reason for not = *
clinical deterioration S

receiving matched
B = no results drug
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Case TCP(%) Organ of biopsy ESCAT | ESCAT Il ESCAT Il ESCAT IV ESCAT X OncoKb
site Level 1
1 45% Soft tissue D i
2 17% Liver A TMB high
3 92% Liver P TMB high
4 76% Liver . :
5 89% Soft tissue D
6 24% Liver DK4 A
7 64% Liver TML high
8 82% Liver :
9 33% Liver : AP
10 64% Cervix i TMB high
11 15% Thoracic wall ARID
12 15% Liver i D
13 41% Soft tissue :
14 51% Liver RD D A
15 15% Liver AD4
16 29% Lymphnode P : TMB high
17 77% Lymphnode
18 49% Soft tissue
PO

19 NE Lymphnode :
20 12% Soft tissue D A
21 NE Lymphnode
22 98% Bone TMB high
23 79% Skin
24 37% Lung A
25 17% Liver ADA

> A
26 63% Liver D
27 76% Soft tissue
28 85% Bone msli
29 49% Soft tissue TMB high
30 14% Liver BAP1
31 18% Lung TML high

Introduction Methods Results Discussion

17
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DRUP study status

=  Study was launched in September 2016

= 34 participating hospitals, of which 27 are open for inclusion

Participating sites

Currently open for inclusion (n = 27)

e AVL e Haaglanden MC e NWZ e UMC

e Amphia e [sala e OLVG Maastricht

e Deventer ZH *  Martini ® Reinierde Graaf e UMCRadboud
e  Erasmus *  MaximaMC * Rijnstate e  UMC Utrecht
e ETZ ®  MC Leeuwarden e Spaarne Gasthuis e VieCuri

*  Franciscus ®  Meander * UMC Groningen e VUMC

*  Gelderse Vallei * Nij Smellinghe e UMC Leiden ®  Zuyderland

In preparation (n = 6)
e AMC ® Haga ziekenhuis e TreantZorggroep e 7GTwente
*  Gelre Ziekenhuizen *  Maasstad Zkh
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DRUP and the Dutch health authorities 2 afns

In collaboration with ZIN/CBG and the Dutch Health insurers

—> Create third stage within DRUP for successful cohorts

» Example: patient access program MSI cohort

2nd 3rd

t
i stage stage

= DRUP

25x response? expansion

R e
cohort

21x response? + 16 patients

8 patients <5x response?

0x response?
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Vd Velden et al Nature 2019

Change from baseline (%)

b o, C o
005 Clinical benefit 5 .
o 0 081 = 08
= Yes 2 aQ -

300 - e 8
Iy ¢}
> =
g 0.6 1 E' 0.6 -

200- ? g
()
L 044 g 0.4 1 :
i @

100 5 ©
2 0.2- $ 021
2 B o

0 g i
a 0 T T T T T 1 0 T T T T T 1
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Time since start treatment (months) Time since start treatment (months)
-100 - T T T T T T No. at risk No. at risk
1 25 50 75 100 125 150 167 215 116 79 60 43 27 13 215 163 118 85 61 43 26

Patients in order of percentage change
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MSI cohort: swimmers plot

Colon
Prostate
Colon
Bladder
Cervix
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Breast
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Endometrium
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Small intestine
Colon
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Colon

Breast

Colon
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Prostate
Colon

Colon

Colon

Colon

Colon
Bladder
Endometrium
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) e End of treatment

2 — Treatment ongoing
Treatment

O No treatment
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Patients with bi-allelic BRCA1/2 inactivation respond to olaparib
treatment across histologic tumor types

Authors and affiliations

Hanneke van der Wijngaartl’z, Louisa R. Hoes*?, J. Maxime van Berge Henegouwen2’4, Daphne L. van
der Velden®, Laurien J. Zeverijn*®, Paul Roepman®, Erik van Werkhoven’, Wendy W. J. de Leng®, Anne
M. L. Janseng, Niven Mehrag, Debbie G. J. Robbrechtm, Mariette Labotsl, Derk Jan A. de Groot“, Ann
Hoeben', Paul Hamberglg, Hans Gelderblom®, Emile E. Voest**, Henk M. W. Verheul®
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Pancreatic cancer[__#®
Adrenal gland carcinomal__#
Breastcancer[__#
Prostate cancer[_#
Colorectal cancer[_®
Prostate cancer [I#
Ovarian cancer [®

I Partial response as best response
[ Stable disease as best response
[ Progressive disease as best response
[ Not evaluable

16 weeks
Bi-allelic HRD Gene Tumor type
=~ =~ Cholangiocarcinomal J- Color legend molecular details
= = LA PrEStati cancer: ‘ ’ 1 Pre-enroliment / Baseline biopsy
reast cancer _
= = A Renal cell carcinomal] b O BRCAT variant
= [ == Breast cancer| [) B BRCA2 variant
[~ [l Prostate cancer| ] B No BRCA variant detected
7] L . Prostate cancer| L B Bi-allelic loss
= 2 I Prostate cancer| ® A
-~ o~ Prostate cancer| 3 O Monojallellc Ioss.
=1 1 P Prostate cancer | [} B HRD signature high
= 1 P Prostate cancer | » B HRD signature low
A A [ Ovarian cancer | ] % Functional HRD
= = = Cholangiocarcinoma] [} o .
= L4 Endometrial cancer T i Clinical benefit B BRCA 1 exon 1 deletion
= o~ BE Prostate cancer B No WGS results available
[l [l T Breast cancer[___# No benefit O Unknown
-~ = = Colorectal cancer[_#
= = BE Prostate cancer [
== Pancreatic cancer [ Color legend clinical response
L~ =~ =
ARl 4
< Il
7 [
L~ = A
~ Z
Zl
= P e

Pancreatic cancer [
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Time since start treatment (weeks)
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DRUP lessons learned

= DRUP is a unique resource to optimize drug usage in oncology

= For the obvious cohorts some efficacy can be observed but further refinement is necessary

= Many european countries are adopting this type of platform.
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Primary Tumor Unknown: a use case for WGS

a CNS-PiloAstro ColoRect—AdenoCA

Jiao et al, Nat Comm 2020: A deep
learning system accurately classifies
primary and metastatic cancers using

passenger mutation patterns
c
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Prospective use of WGS to classify PTO patients

Identificatie

‘tissue of origin’

(+/- bekende moleculaire
variant (e))

Standaard therapie

Retour verwijzend
centrum

Diagnose PTO (a)
en WHO 0-1*
en niet
behorend tot een gunstige subgroep (b)

Verwijzing naar PTO Centrum (alwaar aanwezigheid toegewijd PTO specialist);
Beoordeling patiént
Check eerder verrichte diagnostiek
Biopt t.b.v. WGS (c)
Bespreken WGS rapport in MDO (d)

Tumor-agnostische Relevante moleculaire variant(en) Geen r elgvante.
moleculaire variant(en)

variant aanwezig aanwezig i
(TRK fusies; MSI; en. geen tissue of
BRCA 1/2 mutaties) Behandeling in studieverband (fase origin’

1/2 studies, o.a. DRUP)

Gerichte therapie

\ 4 \ 4

Retour verwijzend Indien optie in DRUP: Indien geen studie
centrum, indien Retour verwijzend beschikbaar: Retour
behandeling aldaar centrum indien het verwijzend centrum

mogelijk is participeert in
DRUP-studie



Erasmus M\C Cancer Institute

Case report

52 yo female patient with omental
and ovarian metastases, no primary
tumor identified.

Therefore no curative treatment
options
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WGS analysis

Molecular tissue of origin prediction
8 0® i

Molecular tissue of origin - Lower Gl tract (likelihood=95.2%)

Likelihood based on:
Urothelial tract Anogenital  gjie 4ct/Gallbladder 1 - Lower Gl tract (likelihood=95.2%)

Thyroid gland Bone/Soft tissue: Other
| SNV signatures
Small intestine/Colorectum: NET Breast
: ic dri nd
Skin: Other Endometrium ] °,2§°.3,‘§';‘ vess
Salivary gland/Adenoid cystic Esophagus/Stomach {ERmatcntiation pattern
0 20 40 60 80 100
Prostate GIST Per classifier likelihood (%)

Pancreas: NET 1063I|oma

Pancreas Head and neck: other

Ovary/Fallopian tube Kidney

Mesothelium Leiomyosarcoma

Melanoma Liposarcoma

Lymphoid tissue Liver

LunE: Small Cell Lower Gl tract
ung: Non-small Cell Lung: NET

= Colorectal cancer: candidate for HIPEC, thus surgery and intent for long-term disease control.
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Thank you for your attention

Collaborators:

Hartwig Medical Foundation
* Hans van Snellenberg
 Edwin Cuppen
* Koos van der Hoeven
 Many others

Antoni van Leeuwenhoek Ziekenhuis
»  Emile Voest
 Many others

Center for Personalized Cancer Treatment
« Stefan Sleijfer
« Evelijn Bak
« All participating sites and many many
datamanagers/ trial nurses etc

Erasmus MC i ol S
« Stefan Sleijfer O
 Debbie Robbrecht

« Job van Riet y
- Many others Twitter: @ErasmusOncology/ @MartijnLolkema




