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Why Invite a Dutch Scientist to Talk About This Subject?
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Back to basics: DNA is at the heart of every malignant ERRUsMG et
disease

Priestley et al Nature 2019
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The Genome of Metastatic Cancer
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Heterogeneity of Driver Gene Expression

a NET (n = 77)
Bone/soft tissue (n = 126)
Mesothelioma (n = 15)
Ovary (n = 95)

Kidney (n = 67)

Other (n = 49)

Liver (n = 33)

CNS (n = 53)

Head and neck (n = 42)
Skin (n = 186)

Prostate (n = 212)

CUP (n = 50)

Biliary (n = 56)

Uterus (n = 44)
Pancreas (n = 56)
Breast (n = 478)
Colon/rectum (n = 372)
Lung (n = 178)
Stomach (n = 29)
Oesophagus (n = 96)
Urinary tract (n = 85)

0 5 10 15

Drivers per sample

20

0 26 50 75 100
Drivers by variant type (%)
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Driver

| Amplification

| Deletion
FragileDel
Fusion

" Indel
Missense
Multihit
Nonsense
Promoter
Splice
Germline

Priestley et al Nature 2019
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Large scale sequencing delivers....?
|-Predict/ Winther trial: Coreorod Pationte
(N=149)
Patients without regular treatment option left with ¥ ' ¥
stage IV cancer (tumor type agnostic) il e
y . L 4
« Foundation One testing on archival tissue Matehed N ey inag ||| Uriated mosty cnica
+ PDL1IHC i i e
* T M B/M S I Treated for <10 days
« CtDNA profiling ] Matching Soore >50% 5] detoration death)
. . ., (N=14)
« Winther trial: addition of whole genome RNA
SequenCIng ) Matchin(gNggg;e <50% |4 N Aﬁéﬁ?é’ugfaaté"siﬂlm
(N=9)

Sicklick et al. Nature Medicine volume 25, pages744—750 (2019)

Rodon et al. Nature Medicine volume 25, pages751-758 (2019)



https://www-nature-com.eur.idm.oclc.org/nm
https://www-nature-com.eur.idm.oclc.org/nm
https://www-nature-com.eur.idm.oclc.org/nm
https://www-nature-com.eur.idm.oclc.org/nm

Outcomes I-Predict Trial

Estrogen receptor
3.9%

BRCA complex
3.9%

HGF/MET pathway
3.99

%o

Cell cycle regulation
4.5%

Beta-catenin pathway
4.5%

FGF/FGFR pathway
9.79
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Estrogen receptor
6.8%

HGF/MET pathway
4.1%

Cell cycle regulation
4.1%

Beta-catenin pathway
8.2%

FGF/FGFR pathway
5.5%



Clinical outcomes
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Percentage of patients

P=0.028

25.0%

>50%

Matching score

6.1%

34.7%

<50%

B Partial/complete remission
Stable disease = 6 months
Stable disease < 6 months

= Progression of disease

L Matching score >50% (N = 28): median 6.5 months (95% CI 3.2-9.9)

L Matching score <50% (N = 55): median 3.1 months (95% Cl| 2.5-3.8)

1.0

0.8

0.6

Probability

0.4

0.2

0.0

P=0.001

HR = 0.40 (95% CI 0.23-0.71)

Progression-free survival (months)

10

15

20

25

100
90 ~
80 -
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60
50 ~
40 -

Percentage of patients

>50% <50%
Matching score

(PFS2/PFS1)
m>1.3 (%)
w<1.3 (%)

Erasmus MC

= L Matching score >50% (N = 28): median not reached*

"L Matching score <50% (N = 55): median 10.2 months (95% Cl 4.3-16.0)

1.0 1

0.8

0.6

Probability

0.4 1

0.2

0.0

P=0.046

HR = 0.44 (95% CI 0.19-1.01)

5 10 15 20
Overall survival (months)

25

30
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Winther Trial

303 patients
consented

253 patients
With tumor & normal
biopsies

158 patients
with
treatment
recommendations from
the Clinical Management
Committee (CMC)

124 patients
treated

107 patients
evaluable treated
according to CMC
recommendations

)
)
)
)

Most common reasons that patients were not
biopsied include: (i) lesion that could not be
biopsied, (ii) health deterioration, (iii) death, (iv)
patient withdrew consent

Patients did not have treatment
recommendations generally due to lack of
biopsy quality

Patients were commonly not treated
because of (i) health deterioration or
(i) death

Not all evaluable patients considered
because 17 were not treated in
keeping with CMC recommendations

69 patients
Arm A (DNA)

38 patients
Arm B (RNA)

PFS2

Erasmus MC Cancer Institute

1.0 +, ——- Matching score low (E/N = 19/19) 1.0 1 ] ——- Matching score low (E/N = 8/8)
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Foundation One vs Whole Genome Sequencing

Whole genome sequencing Whole exome sequencing
000c000000¢ — ThoodXMiodbdThe
Suf 2SN SR DR DR SO
= o S @m |, o g@m® o=

/I Sequencing region :\ /,I Sequencing region: ‘\

whole genome whole exome

B Sequencing Depth: B Sequencing Depth :
>30X >50X ~ 100X

B Coverseverything— B |dentifyall kinds of
can identify all kinds variantsincluding
of variantsincluding SNPs, INDELs and SV
SNPs, INDELs and SV. in coding region.

\ / \l Cost effective /)

Erasmus MC Cancer Institute

Targeted sequencing

PPOCPOOOGX

/l Sequencing region: \

specific regions
(could be customized)

B Sequencing Depth:
>500X

B |dentifyall kinds of
variantsincluding
SNPs, INDELs in
specific regions

u Most Cost effective /




What can we learn from
those “in
between”pieces of
DNA?

Van Dessel et al Nature
Communication in press
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DRUP study

The Drug Rediscovery protocol

Every new combination of drug/tumour
type/tumour profile forms a new cohort

v

Cohort 1 Cohort 1

. Tumour type X * Tumour type X

. Profile | * Profile |

Cohort 2 ; Cohort 2

¢ Tumour type Y : * Tumour type Y

* Profile Il : . i
rofile Cohort 3 Profile I| Cohort 3

* Tumour type Z : : * Tumour type Z

® Profile Il : H * Profile |ll
Cohort 4 : ]

* Tumour type ..
* Profile ..

H . . H . H
.................... lassnanassssnnsansnnsandannsanannsansnnnnnsnnsnnnsnnnannannnnsannsnaloscconcncscccansccancadoncnascccanaccnnaaannaat

Each cohort follows a two-stage design for accrual
Stage | Stage Il

=5 x clinical Cohort
S——— benefit successful
=1 x clinical .
+ 16 patients

Y benefit

: <5 x clinical _ Van der Velden et al. Nature. 2019 Sep
8 patient ! Close cohort
i 1 cimicat e 30. doi: 10.1038/s41586-019-1600-x.
benefit? > Close cohort
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Rediscovery of Drugs: efficacy

a b i0- C 1o
h0s Clinical benefit 3 .
= No Qo =
= = Yes O 081 7 081
X 3004 a g
[} = et
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0 2 4 6 8 10 12 0o 2 4 6 8 10 12
Time since start treatment (months) Time since start treatment (months)
-100 -1 T T 1 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



215 patients enrolled Erasmus MM\C Cancer Institute

Waiver for baseline biopsy granted 6 (3%)
Biopsy not obtained (protocol deviation) 10 (5%)

CPCT-02 biopsy used as pre-treatment biopsy 13 (6%)

Biopsy could not be obtained safely 2 (1%)

184 biopsies obtained

Baseline biopsies in
m——— DRUP study: WGS as

+ < 30% tumor cell percentage in baseline biopsy 50 (27%) .

« <300 ng DNA yield from baseline biopsy 3 (2%) selection tool

131 successfully sequenced

+ Initial variant present in baseline biopsy 121 (92%)
66x somatic nyampl = somatic yyampl
2x germline ., > germline
7x BRAF/KRAS/NRAS wt -> BRAF/KRAS/NRAS wt
29x HML > HML
17x MSI or Lynch > WGS-MSI + HML

« Initial variant not present in new biopsy 10 (8%)




Example: HER2 amplified Bladder Cancer Patient

Erasmus MC

| Gene | Position
PDGFRA ™ 4:55133538

RET"® 10:43813847
RB1 13:40037885
TP53 177576180

Variant | Depth (VAF) | Predicted Effect |
. T .Thr281
c>T 18189 (18%) egszceT P-Thr2BTMet
missense yanant
G>A 19188 (18%) c.231 Iﬁb:issense “m:_isp?rlﬂsn
2107-1G=A
G>A 21184 (25%) e2i07iE=A - _
SpihOE acoaptor vanant. intron varant
) c 850405 Tyr220Cys
Lie 44184 (52%) missense vari;nﬂ '

Cosmic | Ploidy (TAF) |

AB (35%)
AAB (31%)

COSM2155323 A (B8%)
COSMDDT19 AA(1D0%)

* Marked genes (*) are included in the DRUP study and indicate potential eligibility in DRUP. Please note that the marking is
NOT based on the specific variant reported for this sample, but only on a gene-level.

Implied Tumor Purity: 52%

Tumeor Mutational Load: 154 **

** Patients with a mutational load over 140 could be eligible for immunotherapy within DRUP.

Somatic COD}‘ Numbers
Chromosome Band | Gene | Type | Copies
17 all? LhOkK12 Sopy-gain 16
< 17 qi2 ERBB2 copy-gain 16 —
L) L' e o Cre uu'pw w
22 qi2A CHEK2 copy-gain B

23-10-2017

Cancer Institute
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Clinical History

At diagnhosis a 48 yo man
After initial RECIST response, new

Para-aortal lymphnode metastases and
Neo-Adjuvant Lymphnode  adrenal metastases fc_)r whi_ch we
MVAC x4 metastases started docetaxel in a trial
{ — 11month period — | - 11month period — J
Cystectomy: Start After 4 cycles of docetaxel
PT3N1 Pembrolizumab PD: Inclusion in DRUP trial:
urothelial cell treatment
cancer of the Trastuzumab/ Pertuzumab
bladder treatment

biopsy
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Response to treatment

Nadir: 6 months

Start treatment
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WGS as selection tool for phase | studies in EMC

Erasmus MC Cancer Institute

/MWW Hartwig Erasmus MC Last Resort Protocol (HELP)

Methods

» Referral to Phase | unit
* Whole Genome Sequencing by HMF (50-100 patients/year)

= Allocate patients based on alterations in DNA

Coll

lonizing Healkthy
Rodiafion Cell

A A AN S = o )\ O 0) & (0
NANANANAS 0)© ) S
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Overall conclusions

= Patient selection based on genomic characterization improves selection for trial
participation

* Whole Genome Sequencing Is ready for prime time clinical application

* These new data show our ability to improve patient outcome by improving
selection in a more or less tumor agnostic fashion
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Thank you for your attention

CPCT: 44 Dutch Hospitals
Key people:

« Stefan Sleijfer

« Edwin Cuppen

 Hans Snellenberg
 Emile Voest
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Prostate Cancer Analysis:
* Lisanne van Dessel
 Job van Riet

* Niven Mehra

Jfﬁ;ﬁﬂj’ 7 Twitter: @ErasmusOncology/ @MartijnLolkema



