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Frequency of Acquired Resistance to PD-1 Blockade
In Patients with Advanced Melanoma
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to Cancer Immunotherapy
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How does the cancer sense IFN-gamma

and reactively expresses PD-L1?
/PDL1
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Role of the IFN-g receptor pathway In resistance to
checkpoint blockade therapy ou
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Interferon gamma receptor pathway regulating
reactive PD-L1 expression
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2 out of 48 melanoma cell lines had JAK1/2 LOF mutations and
did not respond to IFN-gamma by expressing PD-L1

PD-L1 MFI
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Loss of Function (LoF) JAK1/2 Mutations Inhibiting IFN-gammaR signaling
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Analysis of Four Acquired Resistance Cases
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JAK1 disruption with cn-LOH as the only new and homozygous mutation in the relapsed metastasis
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Loss of IFN-g transcriptional induction with JAK2 LoF
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T cell recognition resistance to IFN-g-induced growth arrest with
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Interferon-gamma Sensitivity Model:

Initially, benefits of PD-L1 suppression outweigh immune sensitizing effects.
PD-L1 expression is of no benefit after PD-1/L1 blockade; selective pressure is

flipped.
The cancer has an incentive to lose INF-y sensitivity, avoid apoptosis, enhanced

antigen presentation.

Acquired
Resistance
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B2M cn-LOH In resistance to PD-1 blockade therapy

a
N\~
-5 \ CT scans
Treatment
ARTICLE Cinical responsa
Daysaftectreatment § ] & 1o 1h 24} s | 3o o 4bo
Resistance to checkpoint blockade therapy through - ke
. . . . . Blopsy locatl -
inactivation of antigen presentation 4 3 . ® .
Moshe Sade-Feldman'?2, Yunxin J. Jiac™, Jonathan H. Chen®?, Michael S. Rooney?, Michal Barzily-Rokni!,
Jean-Pierre Eliane®, Stacey L Bjorgaard'?, Marc R. Hammeond', Hans Vitzthum!, Shauna M. Blackmaon, b D i Pre-Tx Post-Tx Post-Tx Il (2x) Post-Tx 1l Poet-Tx IV
Dennie T. Frederick!, Mehlika Hazar-Rethinam', Brandon A. Nadres® !, Emily E. Van Seventer’, e 0 42 182 245 343
Sachet A. Shukla®®, Keren Yizhak? John P. Ray?, Daniel Rosebrock?, Dimitri Livitz (3 2, Viktor Adalsteinsson?, 1.00
Gad Getz(® >%, Lyn M. Duncan®, Bo Li®, Ryan B. Corcoran', Donald P. Lawrence', Anat Stemmer-Rachamimav?, .
Genevieve M. Boland’, Dan A. Landau®8%, Keith T. Faherty!, Ryan J. Sullivan! & Nir Hacohen2 0.75
|8:1136 |DOL 10,1038 ,/541467-017-01062-w | www.nature.com/naturecommunications Cancer cat fraction 0.50 1
026 4
0.00 1
b e
L13fs oso: - I
Cancer call fraction
0.00 d—— S——. ==
100
Si14ls AP
Cancer call fraction 050 ]
0.00 ——— —— —— e —— —




B2M cn-LOH In resistance to PD-1 blockade therapy
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How prevalent are JAK and B2M loss-of-function mutations
In patients with PD-1 blockade acquired resistance?

u Neither

u IFNGR, JAK/STAT pathway
mutations

B2M mutations

n=12

In 8 additional paired biopsies:
 One additional B2M LoF mutation
 No additional JAK1/2, IFNGR, IRF1 or STAT1/3/5 LoF mutations

Jesse Zaretsky, Antoni Ribas (unpublished)



Confirmation of B2M and JAK as genetic mechanisms of resistance
to anti-PD-1 using CRISPR/Cas9 knock out sublines
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Genome-wide CRISPR mutagenesis reveals essential
genes for the effector function of T cells in a target cell.
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Conclusions

* |Inhibiting adaptive immune resistance is the mechanistic
basis of the antitumor activity of PD-1 blockade therapies

« Combination therapies aimed at increasing T cell
infiltration in tumors may improve the antitumor activity of
PD-1 blockade

» Loss of function mutations in IFN-gamma receptor
signaling or antigen presenting machinery mediate some
cases of primary resistance and acquired resistance to
PD-1 blockade therapy
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