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Personalized Cancer Therapy
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Reversed Personalized Medicine

dTailore the patient
to the treatment







PD-1 axis blockade FDA approvals
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Primary & Secondary Resistance to PD-1 blockade
IS @ major clinical challenge
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Reversed Personalized Medicine

dTailore the patient
to the treatment
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Advantages in principle

AShort timeto clinical testing

ARelativeljlow costs(not development of new molecules)
APotentialbig impact

AMaximizing existing drugs- Win-Win with industry

ANew opportunitiesfor business

13



What should we be
looking at?




Pre-treatment melanoma samples

TIL _ \oas PD1 block_ade N0
treated patients treated patients
N=30 N=53 N=33 N
Proteomics,RNAseq Pathology Proteomics,RNAseq Pathology
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Retrospective cohorts

TIL

- Responders |Non-Responders
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RNAseq --- Immune signature
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Dr MichalHarel
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Proteomics reveals new patterns

EROBI
Vs

AEROBI

Harekt al, Cell 2019
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@ Genetic Information Processing

@ Organismal systems
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Aerobic conditions enhance antigen presentation

Immunologic proteins
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Confirmation in patients
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KO of mitochondrial proteins confers immune resistance

In vitro downregulation of MHC class | alleles
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Knockout of aerobic metabolism proteins

In vitro resistance to immune cells
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Knockout of aerobic metabolism proteins

In vivo immune resistance
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Driving towards aerobic metabolism

OXPHOS conditions

Mitochondrial stimulation

Normal TCT OXPHO
medium medium

v

MHC class 1

HanaMoualem 25



Driving towards aerobic metabolism

A BRAFV600 inhibits OXPHOS in melanoma (Hall@hebtarget2013)
A BRAF inhibitors restore OXPHOS in meland#aaét al, ClinCancer Res 2014)
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2 1.00 X 20 -
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HW/OIFN = With IFN

Unpublished data Kfir et al, Neoplasia 2018 4
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Conclusion 1 (anaerobic metabolism)

Reduces Immune
antigenicity resistance

Restore

Anaerobic Aerobic antigenicity
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Markovitet al, SMR 2019
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Survival by clusters (Sheba cohorts)
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Survival by clusters (BMS cohort)
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Enrichment plot: HALLMARK_MYC_TARGETS_V1
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High c-Myc in PD-1 primary resistance

PD1 Failure PDL Responder

AIHC on 33 melanoma
pre-anti PD1 biopsies

A2.5 fold increase in
nuclear eMycin
primary resistance
(56% vs 24%, p=0.05)
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c-Myc confers IFN resistance in PD-1 failures

o P DL Failure = PD1 Respond o

MYC OX -
IFN-y 10 o 10 0 10 o

llee te
STAT1 < I = R = g -~ 9

B-ACtin et eI e
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c-Myc confers IFN resistance in PD-1 failures

PD1 Failure PD1 Responder

MHC class | PDL1 MHC class | PDL1
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Conclusions 2 (c-MYC)

Ac-MYC is a central upstream player in primaryIRBsistance
Ac-MYC is highly expressed in primary-Pi@sistance

AThe mechanism is through IFN resistance
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Can we render a non-
responder responsive?



3 Anaerobic

metabolism

Dejure &Eilef EMBO 2017Markovitc et al, SMR 201,%Hag et alClinCancer Res 2014Singleton et al, Cell Rep 20f2Harel et al, Cell 2019



Rationale for adding MAPK inhibitors

ABRAF inhibition reverses anaerobic metabolism to aerobic metalbdolism
increases MHC clagsahd in vitro sensitivity to T cells

AEncouraging data from UPFRONTIPBERAFMEKIn KN0224
ABRAF inhibition deactivates MYC in patiénts

Haq et alClinCancer Re2014 *Hu-Lieskovaret al, SciTrans Med2015 3Kfir et al, Neoplasi®2018 “Ferrucio et al, SMR019 °Singleton et al, Cell R 17,



