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A NIBR-led clinical trial (ClinicalTrials.gov identifier NCT04294160) will assess select combinations of MAPK
pathway inhibitors in patients with BRAF-mutant CRC. While we hope one of these combinations will lead to
responses in the majority of patients, we know not all patients will respond and the ones that do will ultimately
develop resistance. 

The current research proposal aims to identify mechanisms of resistance of BRAF-mutant CRC to MAPK
pathway inhibition and explores ways to overcome them. Specifically, the project focuses on two proposed
mechanisms of resistance: 1. MAPK pathway activation via RAS mutations and 2. cancer cell survival through
cellular differentiation.

Academic publications and in-house data describe the emergence of RAS mutations in BRAF-mutant CRC
patients treated with MAPK pathway inhibitor combinations. We will mimic the emergence of clinical resistance
pre-clinically by mixing RAS mutant variants with RAS wild-type BRAF-mutant cells. These studies will
determine if: 1. specific RAS mutants are intrinsically more or less resistant to certain MAPK pathway inhibitors
and 2. RAS mutants affect the sensitivity of RAS wild-type BRAF-mutant cells, in trans. To address the 2nd
potential mechanism of resistance, cellular differentiation upon MAPK pathway inhibition, we will analyze
expression patterns of these “persistent” cells that survive MAPK pathway inhibition. To complement
expression signatures, we also plan to run whole-genome dropout studies in “persistent” models to identify
functional genes involved in this cellular differentiation.
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