






3



A

B C

Supplemental Figure 4: A) Multidimensional scaling plot demonstrating clustering of 
CMMRD tumors, normal fetal brain, and normal adult brain based on RNA sequencing 
count data. CMMRD tumors cluster distinctly from normal fetal and adult brain. Normal fetal 
brain and adult brain also show distinct expression patterns. B) Unsupervised clustering of 
CMMRD tumors (n=22), normal fetal brains (n=4), and normal adult brains (n=5) based on 
expression of PROGENy 100 MAPK pathway transcriptional output signature genes. C) 
Control clustering for all tumors based on expression of a set of randomly selected 
housekeeping genes demonstrates that clustering distinctly does not occur nonspecifically.
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Supplemental Figure 6: Three established hypermutant colorectal cancer MMR-deficient cell lines (LoVo, HCT116, 
and HCT15) harbor several RAS/MAPK pathway promoting mutations and COSMIC signatures related to MMR and/or 
polymerase exonuclease deficiency (left). Mutational signatures reflect MMR deficiency as a source of hypermutation. 
Cell lines were treated with Trametinib concentrations ranging from 1nM - 100 nM and viable cells were measured 
using a hemocytometer at 24, 48, and 72 hours post treatment (right). Cell number percentages were normalized to 
DMSO. Three technical replicates were analysed and are shown as mean and SD. Statistical significance was 
assessed by ANOVA (*p < 0.05; **p < 0.01; ***p < 0.001; and ****p < 0.0001).



Gene
AA 
change

Allelic 
Frequency

NF1 R156H 0.526
NF1 A422T 0.424
NF1 M747I 0.087
NF1 E1582* 0.458
NF1 Q1775* 0.094
MAP3K1 R377fs 0.235
MAP3K2 T293A 0.333
PTPN11 R502W 0.575

Supplemental Figure 7: Combination anti-PD1 and MEK inhibition promotes an 
anti-tumor immune response. A) Mutational burden and RAS/MAPK pathway mutations 
detected by exome sequencing of GMB tumor from patient MMR190. B) Expression of 
CD39 on Ki67+CD3+CD8+ PBMCs using flow cytommetry post anti-PD1 treatment alone 
(left) and combination anti-PD1 + Trametinib treatment (right). * = stopgain mutation; fs 
= frameshift mutation; ICI = anti-PD1; MEKi = Trametinib.
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