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Introduction
SHP2 (PTPN11) is a non-receptor protein tyrosine
phosphatase and scaffold protein that functions as a
convergent node downstream of multiple receptor
tyrosine kinases (RTKs), integrating growth factor
signals to promote RAS activation. Recently we
reported that RMC-4550, a potent SHP2 allosteric
inhibitor, suppresses RAS activation and proliferation in
cancers that are driven by nucleotide cycling oncogenic
KRAS, e.g., KRASG12C and other RAS-GTP dependent
downstream mutations, e.g., NF1 loss-of-function and
BRAFclass3 (1)

To achieve deeper suppression of oncogenic flux
through the RAS-MAPK pathway in tumors driven by
nucleotide cycling KRAS, NF1LOF, or BRAFclass3, we
evaluated combinations of MEK inhibitors (trametinib,
cobimetinib) with RMC-4550 as rational “in-pathway”,
anti-proliferative combinations. Additionally, we
examined the combination with CDK4/6 inhibition
(abemaciclib) as a strategy to impact RAS-MAPK
signaling both directly and indirectly via cell cycle
effects.

FIGURE 1.  SHP2 inhibition with RMC-4550 combined 
with MEK or CDK4/6 inhibition in vitro:  effects on 

growth inhibition, apoptosis, and G1 cell cycle arrest

FIGURE 2.  RMC-4550 combined with MEK and/or CDK4/6 inhibition is well-tolerated in vivo, 
drives tumor regressions, and delays onset of treatment resistance

Cell-derived xenograft efficacy studies using A) MIA PaCa-2 or B) NCI-H358 cell lines. Tumor growth curves (left), waterfall plots representing best response (right) and change in
body weight (inset). Best response was determined to be the smallest change in individual tumor volume from baseline, at > 10 days on treatment, statistical analyses used 1-way
ANOVA and post-hoc Dunnett’s test vs vehicle control, * = p value ≤ 0.05, ** = ≤ 0.01, *** = ≤ 0.001, C) Kaplan-Meier analysis of long-term treatment of NCI-H358 xenografts. Data
represent time until tumor doubling from a starting volume of 450mm3

Hypothesis FIGURE 3. Administration of RMC-4550, MEK, and CDK4/6 inhibitors in combination leads to extended duration of 
phospho-ERK suppression and cell cycle arrest, and increases apoptosis in vivo relative to single agents

Single-dose PKPD analysis of NCI-H358 tumors. Immunohistochemistry staining and quantitation of phospho-ERK (A) phospho-histone H3 (B) and cleaved caspase-3 (C) in
tumors following a single dose of agents. Unbound plasma concentrations of single agents represented by lines. Agents dosed in combination exhibited similar plasma
concentrations, D) Representative IHC images shown in the bottom row; pERK and pHH3 at 48 hours and cleaved caspase-3 at 8 hours

RMC-4550 combined with trametinib and/or abemaciclib enhances G1
cell-cycle arrest C) Cell cycle interrogation via EdU incorporation and
flow cytometry analysis conducted on 2D cultures of MIA PaCa-2 or
NCI-H358.

Results
• Inhibition of SHP2 by RMC-4550 combined with

either trametinib or abemaciclib or a triple
combination resulted in increased growth inhibition
and/or G1-cell cycle arrest in vitro as compared to
single agents (Figure 1)

• RMC-4550 combined with either a MEK inhibitor or
abemaciclib or a triple combination resulted in more
prevalent tumor regressions in cell-derived xenograft
models of MIA PaCa-2 or NCI-H358 as compared to
single agents (Figure 2A, 2B)

• A triple combination of RMC-4550, cobimetinib, or
abemaciclib led to a delay in tumor progression in
NCI-H358 xenografts (Figure 2C)

• Combination treatment led to prolonged suppression
of pERK and pHH3, and increased apoptosis in vivo
(Figure 3)

Conclusions
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• Inhibition of SHP2 in combination with in-pathway
(MEK) as well as orthogonal pathway (CDK4/6)
target inhibition increases anti-tumor efficacy and
delays tumor growth progression in RAS-driven,
human cell-derived xenografts

• Revolution Medicines’ SHP2 program is currently
enrolling in Phase I clinical trials with the allosteric
inhibitor RMC-4630:
https://clinicaltrials.gov/ct2/show/NCT03634982

RMC-4550 combined with trametinib and abemaciclib result in growth
inhibition in vitro A) Bliss synergy analysis of cell-titer glow (CTG)
assay readouts of RMC-4550 in combination with a MEK inhibitor
trametinib in a KRASG12C - driven pancreatic adenocarcinoma cell line
MIA PaCa-2 cultured as 3D spheroids. Bar graph represents CTG data
as percent of DMSO control for one set of treatment concentrations.

RMC-4550 drives apoptosis in vitro B) Cleaved-caspase 3/7 analysis
of MIA PaCa-2 or a KRASG12C - driven non-small cell lung carcinoma
cell line NCI-H358 cultured as 3D spheroids. Statistical analyses used
1-way ANOVA and post-hoc Dunnett’s test vs DMSO control,
* = p value ≤ 0.05, ** = ≤ 0.01, *** = ≤ 0.001
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