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KEAP1T mutant patients do not respond to chemo, radiation or
mmunotherapy

Patients receiving checkpoint inhibitors
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Arbour et al; Clinical Cancer Research 2018

KEAP1/NRF2 pathway mutant NSCLC resistant to chemotherapy, radiation, G12C

Inhibitors and CheCprint (Skoulidis et al., NEJM, 2021; Jeong et al., Clin Can Res, 2020; Arbour et al., Clin Can Res, 2018;
Binkley et al., Cancer Disc 2020)



KEAP1/NRF2 Pathway

Oxidative stress

Tumor Growth
Romero et al. Nat. Med. 2017

Metastasis
Lignitto et al. Cell. 2019

Stabilization
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Are there druggable iImbalances that arise with high antioxidant
oroduction?

KEAP1 mutation




CRISPR screens to identify synthetic lethal targets in KEAP1 mutant tumors

Metabolism focused
CRISPR/Cas9 libraries

Glutamine Metabolism

Romero et al., Nature Medicine, 2017

Sayin et al.,

e, 2017

Non-essential Amino acids

eBoeuf et al., Cell Metabolism, 2019

Pentose Phosphate Pathway

Ding et al., Science Advances, 2021

Heme Synthesis
Wu et al., In preparation



Low glutamate levels are a major bottleneck in KEAPT mutant tumors

Glutamate Glutamine
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Sayin et al. ELife 2017

Romero et al. Nat. Med 2017
Sayin et al. ELife 2017




Glutaminase is only one of many glutamine-dependent metabolic enzymes

Glutamine
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Novel glutamine antagonist (DRP-104) can inhibit all
glutamine-dependent enzymes
DRP-104
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DRP-104 demonstrates anti-tumor activity in KEAP1T mutant Lung
Adenocarcinoma mouse models
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DRP-104 extends survival iIn KEAP1 mutant Lung Adenocarcinoma

mouse moaels
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DRP-104 demonstrates anti-tumor activity in KEAP1T mutant Lung

Adenocarcinoma PDX models

Relative tumor volume

CTG-743: Lung adenocarcinoma

Kras mutant; KEAP1 H311R
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DRP-104 demonstrates superior anti-tumor activity compared to GLS1
inhibition in KEAP1 mutant Sguamous Cell Carcinoma PDX models

Rudin632: Lung Squamous Cell Carcinoma
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Which glutamine-dependent reactions are inhibited by DRP-1047

Glutamine
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DRP-104 suppresses multiple steps of nucleotide/purine synthesis

lnosine
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Can metabolite supplementation rescue DRP-104 sensitivity”

Glutamine
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Nucleotide and purine supplementation rescues DRP-104 sensitivity
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TCA cycle carbon fuels do not rescue DRP-104 sensitivity but they do
rescue CB-839
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Summary and Clinical Trial

Pre-clinical studies demonstrating efficacy of DRP-104 in KEAP1 mutant tumors:

- Validation of target in in vivo using multiple NSCLC PDX models and syngeneic
cancer models

- DRP-104 demonstrates better efficacy than CB-839 in multiple models

- DRP-104 broadly inhibits all 10 glutamine metabolizing enzymes.

n KEAPT mutant tumors, DRP-104 robustly inhibits nucleotide/purine metabolism

NCT04471415: First-in-human phase 1/2a Study of DRP-104 as Single Agent in KEAP1/NRF2-mutant
NSCLC is ongoing

Biomarkers for enroliment to phase 2 trial:

- Genetic (e.g. KEAP1 mutation)
" - Tumor tissue staining (e.g. NQO1 stain)
Transcriptome (Nanostring-based NRF2 target set)




DRP-104 may overcome checkpoint inhibitor resistance in KEAFT

mutant patients
T cells Myeloid Cells

100

DRP-104

Leone et al., Science, 2019
Oh et al., JCI, 2020
Yokoyama et al., Cancer Res 2021
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Arbour et al; Clinical Cancer Research 2018

Zavitsanou et al., BioRxiv, 2021



PapaG Lab
Ali Rashidfahrokki

Anastasia Zavitsanou

Ray Pillai
Katherine Wu
Jozef Bossowski

Makiko Hayashi

Acknowledgements

Dracen Pharmaceuticals
Robert Wild

Margaret Dugan

Yumi Yokoyama

Michael Cross Tom Estok
Sahith Rajalingam T
Alumni ==
Volkan Sayin —= =
Sarah LeBoeuf =
Hongyu Ding =

= .,;: ',4- = ::-. =
Warren Wu — §§§EE§
Simranjit Singh e SEESE;
Filio Karakousi —Zce== Lo Collaborators:

T SEERS S - .
_uiz Gustavo Dubois F=EEEs =" Shawn Davidson (Princeton)
Dimitris Karagiannis == Sergei Koralov (NYU)
Doug Biancur e H Charles Rudin (MSKCC)
Betlil Glizelhan e | Kwok Wong (NYU)

Yue Peng

Burcu Karadal
Annie Huang
Jennifer Sahni

Dan Littman (NYU)
Shohei Koide (NYU)
Andre Moreira (NYU)
Harvey Pass (NYU)
Charles Rudin (MSKCC)

thal ah -rancisco Sanchez-Rivera (MIT)
American alespiap.com i i

MONAL  1ROTCAZ2250401A1 (NSNS P Kivanc Blrsoy (Rockefelller.)
Kﬁ%ﬁ%&% 1RO1CA227649-01A1 [ il i ¥ @ThalesPapaG Kuan-Lin Huang (Mt. Sinai)

Scott Lowe (MSKCC)




