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Introduction
The protein-tyrosine phosphatase SHP2 promotes oncogenic 
RAS/MAPK pathway activation in different tumor types. In immune cells, 
SHP2 binds to phosphorylated ITIM and ITAM domains on regulatory 
receptors, including PD-1. We have shown that RMC-4550, a SHP2 
allosteric inhibitor, attenuates tumor growth in syngeneic mouse tumor 
models with effects equivalent to, or greater than those of checkpoint 
inhibitors1. Consistent with anti-tumor immunity as the mechanism, 
tumor growth inhibition (TGI) was not observed in immunocompromised 
mice (Figure 1). TGI was associated with changes in the tumor immune 
microenvironment, in both the adaptive and innate arms. Similar to 
checkpoint blockade, the frequency of CD8+T cell infiltrates was 
increased upon treatment with RMC-4550. Polarized macrophage 
populations were significantly shifted in favor of antitumor immunity, with 
marked increases in M1 and decreases in M2 cells, effects not seen 
with checkpoint blockade. The objective of the present study was to 
determine if the effect on tumor-associated macrophage (TAM) 
polarization is secondary to a release of the biochemical brakes on 
adaptive immunity and/or a result of a direct effect of SHP2 on TAMs.
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SHP2i Inhibits Growth of 
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Allosteric inhibition of SHP2 suppresses CSF-1R signaling and selectively reduces 
viability of M2 tumor associated macrophages contributing to anti-tumor immunity
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SHP2i increases CD8+T cell infiltrates and 
decreases tumor associated macrophages 

resulting in tumor growth inhibition

SHP2i induces a shift in macrophage polarization 
independent of CD8+T or IFNg

• Increase in CD8+T cell infiltrates around the tumor border
• Tumor associated macrophages decrease in the tumor core

SHP2i increases the frequency of mMDSC
but they are less immune suppressive

• SHP2 inhibition directly impacts the survival and function of 
suppressive monocytic immune cells 
• Shifts macrophage polarization with a marked increase in M1/M2 

ratio. This effect is independent of IFN-g or CD8+T cells, 
suggesting a direct effect on TAMs. Consistent with this SHP2i
• Attenuates CSF-1R signaling in murine macrophages 
• Elicits apoptotic cell death in M2, but not M1, polarized mF
• Reduces the suppressive potential of human M-MDSCs
• Increases CD8+T cell infiltrates 

• In contrast to RMC-4550, anti-CSF-1R did not induce a significant 
delay in CT26 tumor growth. These results suggest SHP2 inhibition 
has pleiotropic immunomodulatory effects on both adaptive and 
innate mechanisms

• In summary, we propose that SHP2 plays a central role in inducing 
immune suppression in the tumor microenvironment by both inhibiting 
T cells and supporting the viability of pro-tumorigenic macrophages

• SHP2 inhibition represents a novel investigational strategy with dual 
action: 

• direct inhibition of cancer cell growth in certain tumors2

• promotion of an anti-tumor immune response by direct 
transformation of the tumor immune microenvironment 

• Tumors that are intrinsically dependent upon SHP2 and exhibit a 
myeloid-rich microenvironment could be particularly susceptible to 
this dual-mechanism therapeutic strategy

• RMC-4550 (allosteric SHP2 inhibitor, SHP2i) was used to profile the effect on murine 
CT26 colon cancer syngeneic cell line and immune cells in vitro and in vivo.

• Mechanistic studies included IFN-g or CD8+T cell depletion and CSF-1R blockade
• Immunophenotyping of immune cell infiltrates in tumors was performed by flow 

cytometry 15-18 days after cell implantation 
• In vitro studies with human PBMCs or murine Balb/c monocytes were designed to 

study mechanism of action.
• Monocytes from human PBMC isolated and differentiated to MDSC with and 

without RMC-4550. 
• Murine bone marrow isolated and treated with CSF-1 (M0) for 7 days. M1 and M2 

macrophages generated by treatment of M0 macrophages with IFN-g and LPS or 
IL-4, respectively. 

• Statistics: ANOVA, t-Test, Mantel-Cox Log-Rank test. (*, P < 0.05; **, P < 0.01; ***, P 
<0.001; ****, P < 0.0001).
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SHP2 is a Signaling Node 
Downstream of CSF-1R

SHP2i Selectively Kills M2 
Polarized  BMDMs

RMC-4550 selectively inhibits growth 
and induces apoptosis in CSF-1 

derived BM cells

M0 BMDMs

RMC-4550 inhibits pERK in 
murine BMDMs
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• SHP2i attenuates anti-proliferative effect of MDSC on CD8+ T 
cells. A concomitant concentration-dependent increase in 
IFNy release was observed (data not shown)

RMC-4550 selectively inhibits growth 
and induces apoptosis in M2 MF

Working Model for 
Modulation of Tumor 
Microenvironment by 

SHP2 Inhibitor

• Increase in M1 and decrease in M2 mF in tumor, effect still 
apparent following in vivo depletion of IFN-g or CD8+T. 
However, M1 mF frequency is very low.
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Figure 1
Anti-tumor immunity induced by RMC-4550 is dependent on CD8+T cells (CT26)1

• No direct effect on pERK or 
cancer cell growth (CTG) in 
vitro1

• Efficacy not due to a tumor 
cell intrinsic effect.


