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Inter-patient heterogeneity: a barrier to effective therapy
Synthetic lethal strategies

Master protocols to deliver stratified therapy
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Inter-patient Heterogeneity: a barrier to effective therapy ?
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Patient Stratification based on response to chemotherapy

1.0 A — BSC
—— Gemcitabine
0.8 A median BSC : 28 (95% Cl: 25-3.2)

median Gemcitabine : 5.3 (95% Cl: 4.2-7.1)

Supportive care +
Gemcitabine

HR=0.43 ( 95% CI: 0.29 - 0.64 )
06 A stratified log—rank p—value <0.0001

Probability of Progression-Free Survival

Induction
Chemotherapy 0.4 -
Pem/platinum
0.2 A
{ Supportive care }
0.0 A

Number at risk Months since randomization

BSC 65 7 2
Gemcitabine 65 29 10 5 2

Burgers et al, ESMO 2019



Molecular stratification of vinorelbine via spindle assembly checkpoint status
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Synthetic lethal strategies



Mesothelioma subtypes exhibit distinct histologies, genomic landscapes and Prognoses
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Stratifying by histology: Arginine Deprivation
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% of Cases Affected

BAP1 is the most frequently mutated gene in mesothelioma
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The Gene BAP1 when mutated, sensitizes to inhibitors of EZH2
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Molecular stratification based on BAP1 immunohistochemistry
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* Tumor material from 69/74 cases was submitted for central testing

e Concordance was not evaluable in 9/74 cases
— Local BAP1 testing was not required in Part 1 (n=6)
— Sample failed central IHC testing (n=3)

* Local vs. central concordance of BAP1 testing observed in 64/65 cases

Fennell et al, IMIG 2018



Fatients

Clinical targeting of BAP1: Tazemetostat phase IIA (NCT02860286)
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BAP1 inactivation sensitizes to TRAIL
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% (Survival)

BAP1 regulates DNA repair and sensitivity to PARP inhibition
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BAP1 regulates BRCA1 protein stability

Loss of BAP1 expression
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BAP1 alterations are frequently truncal implicating potentially ubiquitious HRD
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MiST1: Rucaparib in BAP1/BRCA1 inactivated mesothelioma
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MiST1 (Rucaparib) Partial Response (mRECIST)
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SETD2 regulates Homologous recombination via H3 trimethylation
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NF2 is the second most commonly mutated gene in mesothelioma
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Merlin loss confers FAK inhibitor induced synthetic lethality
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COMMAND TRIAL
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TEAD transcription driven by NF2 may be blocked pharmacologically
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Induction of Ferroptosis may target NF2 mutant mesothelioma
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9p21.3 loss (CDKN2A/MTAP) is the most common copy number deletion
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CDKN2A regulates two tumour suppressor pathways

Rb pathway
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Survival

CDKNZ2A is associated with a poor prognosis

— Epitheloid
1.0 ] e— Sarcomatold
P Mixed
8 1
6 1
4
Nf2;InkdaArf
2 9
NIZ;p53;Inkda
0.0
0 100 200 300 400 500

Days

survival

iCluster 1 (n=19)
iCluster 2 (n=15)
ICluster 3 (n=20)
ICluster 4 (n=20)

prvalue < 1e-5

iCluster
BAP1 alt <0.001
TP53 mut 0.0
CDKN2A <0.001
hom del
. High EMT
;T*':‘ D’:& et |FOW BAP1 all | CDKN2A hom del | Low MSLN
H|§n BAP1 an | oW DNA methLaw CLONT ['L“?s‘lfuf A

Hmeljak et al,Cancer Discov 2018
Jongsma et al, Cancer Cell 2008



& of viable cetls (10%)

# of viable calls (109}

1200
12560
1125
1000
B75
750
625
&S00
375
2580
125

1500
1250
1125
1000
B7S
Ta0
B25

ars
250

X — — Adpl6

125

0 no treatment

L]

S
X
-
I— - —x
0 2 4 g
days

¥ — — Adplb
«] no treatment

TUNEL (apoptosis)

Untreated

Cumulative percent survival

100 4

80 1

60 4

40 4

20 4

Restoring pl16ink4a in CDKN2A deleted mesothelioma induces apoptosis

Adp16

noneg

20

60 80 100 120
Days

Frizelle et al, Oncogene 1998
Frizelle et al, Cancer Gene Therapy 2000



CDK4/6 inhibitors promoted cell cycle arrest in G1 phase and significantly
increased the senescence in human MPM models

Cell cycle assessed by flow cytometry Senescence measured by SA-B-galactosidase
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MSTO-211H subcutaneously implanted in athymic mice

Palbociclib reduced tumor growth in subcutaneous and
orthotopic xenograft models of MPM
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MiST2: Abemaciclib in p16ink4a negative mesothelioma
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Targeting L-alanosine in MTAP negative mesothelioma is ineffective
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MTAP deletion confers sensitivity to MAT2A inhibition

Growth Inhibition in Cancer Cells
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Targeting MTAP mesothelioma — potentially 3 different ways to do it
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surgery EXploring ARF dependent MDM2 inhibition in MPM explants
¥

histoprocessing
sectioning IHC staining
Explants drug treatment

10+
g
&
= Sensitive
; 0 12/20 {60%)

— —

8/20 (40%)

Patient ID

“explants have Deen reated with 0 5 of dng



Master protocols to deliver stratified therapy
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Expanding
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Revealing Clonal Architecture in mesothelioma
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Mesothelioma Evolution: Drugging Somatic Alterations



Seeking patient homogeneity: repeated evolutionary trajectories

Positive Selection
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Summary

Heterogeneity in mesothelioma presents a massive challenge
for the development of effective therapy

Advances in biology have uncovered promising approaches to exploit
vulnerabilies

New study designs are needed to rapidly generate proof of
concept data and to underpin pragmatic randomised trials



