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άTailorέ the patient 
to the treatment
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άTailorέ the patient 
to the treatment
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ÅShort time to clinical testing

ÅRelatively low costs (not development of new molecules)

ÅPotential big impact

ÅMaximizing existing drugs --- Win-Win with industry

ÅNew opportunities for business
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What should we be 
looking at?

14



Common processes?
Prof Tami GeigerDr Michal HarelDr Ran ElkonEldadShulman Dr Ettai Markovitc Dr ErezBaruch
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TIL PD-1

Responders Non-Responders P val. Responders Non-Responders P val.

N 30 53 n/a 33 17 n/a

Gender (male) 76% 55% 0.32 51% 53% 1.0

Age 54y 52y 0.8 55y 56y 1.0

PS = 0-1 100% 100% 1.0 73% 70% 1.0

BRAF 46% 38% 0.48 42% 52% 0.55

Previous lines 2.2 (2-3) 2.3 (2-3) 0.61 0.54 (0-3) 0.64 (0-3) 0.69

PFS 28.3m 2.5m 8x10-8 20.9m 2.1m 5x10-8

16



Our 
cohorts

TCGA

Adaptive immunity IFNgresponse

Cell response to 
IFNg

IFNgsignalling 
pathway

P = 0.024

P < 0.0001

Dr Ettai Markovitc
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Responders Non -Responders

TIL 
cohort

aPD-1 
cohort

Harelet al, Cell 2019
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Stimulate mitochondria
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Harelet al, Cell 2019
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Harelet al, Cell 2019
22



Harelet al, Cell 2019
23



Harelet al, Cell 2019
24



25
MHC class I

OXPHOS 
medium

Normal TC 
medium

OXPHOS conditions Mitochondrial stimulation

Hana Moualem
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ÅBRAFV600 inhibits OXPHOS in melanoma (Hall et al, Oncotarget2013)
ÅBRAF inhibitors restore OXPHOS in melanoma (Haqet al, ClinCancer Res 2014)

Karin KfirHana Moualem
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Interferon-gamma response
Cluster 1 

Interferon-gamma response

Cluster 2 
Leukocyte markers

Cluster 3 
Cell cycle and dediffernetiation
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Markovitcet al, SMR 2019
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c-MYC
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ÅIHC on 33 melanoma 
pre-anti PD-1 biopsies

Å2.5 fold increase in 
nuclear c-Myc in 
primary resistance 
(56% vs 24%, p=0.05)
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Markovitcet al, SMR 2019

PD1 Failure PD1 Responder
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PD1 Failure PD1 Responder

IFN signalling
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Åc-MYC is a central upstream player in primary PD-1 resistance

Åc-MYC is highly expressed in primary PD-1 resistance

ÅThe mechanism is through IFN resistance
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c-MYC

Anaerobic 
metabolismMAPK

Anti PD-1 
Failure

IFN resistance

Reduced 
antigenicity
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1Dejure & Eiler, EMBO 2017; 2Markovitc et al, SMR 2019; 3Haq et al, ClinCancer Res 2014; 4Singleton et al, Cell Rep 2017; 5Harel et al, Cell 2019 

Rationale



ÅBRAF inhibition reverses anaerobic metabolism to aerobic metabolism1, 

increases MHC class I2 and in vitro sensitivity to T cells3

ÅEncouraging data from UPFRONT PD-1/BRAFi/MEKiin KN-0224

ÅBRAF inhibition deactivates MYC in patients5

401Haq et al, ClinCancer Res 2014; 2Hu-Lieskovanet al, SciTrans Med. 2015; 3Kfir et al, Neoplasia 2018; 4Ferrucio et al, SMR 2019; 5Singleton et al, Cell Rep 2017; 


