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Tumor mutational burden (TMB) is emerging as an important biomarker 

for immune checkpoint therapy (ICT) response. Yet even in the context 

of high TMB, ICT are likely ineffective in an immuno-suppressed 

microenvironment. Here we demonstrate that a well-characterized 

subtype of CRC, CMS2, associated with Wnt pathway activation, is 

immunosuppressive despite high TMB.
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The most common subtype of CRC, CMS2 (~37% in 

unselected populations), is highly immunosuppressive 

despite high TMB. ICT is only effective in an immunologically 

active microenvironment. TMB alone as a biomarker likely is 

insufficient to indicate the effectiveness of immunotherapy. 

CONCLUSIONS:

KEY FINDINGS
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Figure 1. NantHealth clinical GI cases database
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Figure 4. CMS2 is significantly associated with lower inferred immune infiltrate activity, 
especially in effector memory cells 
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Figure 2. CMS1 and CMS2 have significantly elevated TMB
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Figure 3. CMS1 has high checkpoint expression, CMS2 has low checkpoint expression

! CMS1 & CMS2 have significantly higher TMB

! CMS1 (MSI-enriched) expresses selected TME markers more 
than other subtypes

! Perplexingly, CMS2 had significantly lower expression of 6 
targetable checkpoint markers 

! As expected, CMS2 tumors were significantly enriched for 
likely pathogenic variants in the Wnt-associated gene APC

! Immune-deconvolution indicated substantial exclusion of 
Tem cells from CMS2 tumors, in line with Wnt/!-catenin 
blockade of Tcm!Tem maturation for immunoreactivity.
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Figure 5. CMS2 is significantly associated with likely pathogenic Wnt-family APC mutations 
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Figure 6. WNT activity can modulate immune response through Tcm!Tem blockade
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CDC27 9.2%

SMAD4 9.2%
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