Integrating functional genomics and phenotypic profiling to
deconstruct RAS inhibitor mechanisms of action and resistance
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3D RAS Cell Panel Screening enables mutation-
specific characterization of emerging RAS-targeted
therapeutics
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KRAS G12C — Adagrasib (MRTX849)

Introduction

 The advent of targeted RAS inhibitors represents a major breakthrough in oncology, particularly

for lung, colon, and pancreatic cancers.
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« Clinical efficacy is frequently undermined by the rapid onset of drug resistance.

« This resistance is multifaceted, driven by both genetic alterations and non-genetic mechanisms, KRAS G12C — Divarasib (GDC-6036)

including epigenetic reprogramming and signalling pathway rewiring.

« A comprehensive understanding of inhibitor Mechanism Of Action (MOA) and resistance
mechanisms can provide valuable insight into the biological processes underlying response to
RAS inhibition.

« To address this challenge, we utilised Revvity Preclinical Serivces Functional Genomic
Screening (FGS), Cell Panel Screening (CPS), MERCURIUS™ DRUG-seq with PROGENy
pathway analysis and acquired resistance cell models to build a comprehensive data set to
holistically understand cellular responses to RAS inhibition.
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3D functional genomic CRISPR screen identifies
mechanisms of resistance to the KRAS G12D
mutation-specific inhibitor, MTRX1133
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Inhibition (IC50) was determined in 5-day spheroid assay from Revvity RAS cell panel. Waterfall
plots show rank-order sensitivity.

 G12C inhibitors (MRTX-849, GDC-6036): Clear selectivity for G12C-mutant cell lines
 G12D inhibitor (RMC-9805): Primary activity in G12D lines as expected

 Pan-RAS inhibitor (RMC-6236): Broad activity across all RAS mutants, demonstrating
expected lack of allele selectivity.

MERCURIUS™ DRUG-seq and PROGENy pathway
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Generating drug-resistance cell line models is a
complementary tool to identify mechanisms of

resistance
A. B.

Volcano Plot of MRTX1133 DrugZ Resistance Hits and Representative Brightfield Photomicrographs of
Spheroids following 7-day Vehicle Control or MRTX1133 Treatment.
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« The DrugZ algorithm? was used to identify resistance hits following MRTX-1133 treatment.
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A. Schematic diagram showing generation of drug-resistant cell lines prolonged
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Physical Interaction Network Analysis for Top 100 DrugZ Resistance Hits

Physical interaction network analysis of the top 100 DrugZ resistance hits mapped genes
across 14 RAS-connected signalling pathways.

Four hits highlighted with red boxes (PTEN?4, NF12 STK113, KEAP14) are supported by
clinical evidence linking their mutation status to poor RAS inhibitor response, acquired
resistance mechanisms, and adverse patient prognosis. One additional highlighted hit (blue
box) NF2° has preclinical evidence for similar associations.

* The Revvity Preclinical Services 3D RAS cell panel enables rapid characterization of RAS-
targeted therapeutic selectivity and identifies resistance-prone cell line contexts.

« MERCURIUS™ DRUG-seq transcriptomic profiling combined with PROGENy pathway

analysis enables rapid characterization of RASI MOA, confirms allele-selective on-target
MAPK suppression and identifies off-target cross-reactivity.

* A prolonged dose escalation methodology can generate specific RASI-resistant cell line
models, providing a complementary tool for resistance investigation and enables temporal
characterisation of resistance emergence.

References Combining unbiased genetic screens with deep phenotypic profiling provides
1. Colic et al, 2019, Identifying chemogenetic interactions from CRISPR screens with drugZ, Genome Med 11(1):52. - . - - - -

2. Awad et al, 2019, Acquired Resistance to KRASG12C Inhibition in Cancer. N Engl J Med 24;384(25):2382-2393. a pOWfoUl framework for deCIphe”ng RASI resistance. ThIS Integrated
3. Tpng et al, 2024, Adeno-to-sqgamous transitiop drives res!stapce to KRAS inhipition in LKB1 mutant Iupg cancer. Cancer Cell 11;42(3):413-428. approach elucidates mechanism of action while uncovering genetic and
4. Tian et al, 2025, KEAP1 mutations as key crucial prognostic biomarkers for resistance to KRAS-G12C inhibitors. J Transl Med 17;23(1):82 i fena i i

5. Fuse etal. 2019, Preclinical assessment of MEK1/2 inhibitors for neurofibromatosis type 2-associated schwannomas reveals differences in pharmacological vulnerabilities to support ongoing resistance research.

efficacy and drug resistance development. Neuro Oncol 21(4):486-497.
Vakana et al, 2016, LY3009120, a panRAF inhibitor, has significant anti-tumor activity in BRAF and KRAS mutant preclinical models of colorectal
cancer, Oncotarget 16;8(6):9251-9266.

o

Copyright ©2026, Revvity, Inc. All rights reserved. For Research Use Only. Not for use in diagnostic Procedures.

Revwvity, 77 4" Avenue, Waltham, MA USA (800) 762-4000 Www.revvity.com



	Slide 1

