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Supplementary Fig. S1. A flowchart of the study illustrating generation and analysis of the 

10-gene TMES and the 10-gene EPIS signature scores using the Merck-Moffitt CRC dataset and 

various other CRC datasets. The studies using the Merck-Moffitt dataset are highlighted by light 

yellow color, whereas the studies using other independent datasets are highlighted by light blue 

color. 

 



 

Supplementary Fig. S2. The PC1.EMT score was strongly associated with both CMS1 and 

CMS4 subtypes independent of age, race, sex and sidedness in the Merck-Moffitt CRCs. The 



PC1.EMT score comparison among the subgroups of age (A), race (C), sex (E) and sidedness 

(G). The PC1.EMT score comparison among the CMS1 vs. CMS2 vs. CMS 3 vs. CMS4 subtypes 

in the patients of (B) < 50 yr and > 50+ yr, (D) African American/Black and White, (F) female 

and male, and (H) left- and right-sided, respectively. Here the CMS1-4 subtypes were generated 

by CMScaller. Bars represent Median with interquartile range. Adjusted P values are shown for 

two-tailed Welch’s t test after adjustments for multi-comparisons by Holm-Bonferroni method(1) 

(1). See Tables 1 for detailed description of the baseline phenotypic characteristics. 



Supplementary Fig. S3. A. Spearman correlation of the CMS subtypes generated by the 

CMScaller, the random forest (rf) and the single-cell predictor (ssp) in the Merck-Moffitt CRC 

tumors (n=2373). Comparison of the 10-gene POS and 10-gene NEG signature scores across the 



CMS1-4 subtypes generated by the rf (B) and by the ssp (C). Bars represent Median with 

interquartile range. Adjusted P values are shown for two-tailed Welch’s t test after adjustments for 

multi-comparisons by Holm-Bonferroni method (1). The Kaplan-Meier (KM) survival analyses 

among CMS1-4 subtypes generated by the rf (D) and by the ssp (E). 

  



 

Supplementary Fig. S4. The TMES genes/score vs. the EPIS genes/score were distinctly 

correlated with BRAF (V600E) and APC truncating mutations. (A) Spearman correlation of 

the 10 TMES and the 10 EPIS genes, and their respective 10-gene signature scores with APC 



(truncating), KRAS, TP53, BRAF (V600E) and PIK3CA mutations, and with MSI-H as well as 

with the CMS1*, CMS2*, CMS3* and CMS4* scores in the Moffitt 468 CRC tumors. Of note, 

only the BRAF(V600E) and APC truncating mutations were considered as functional mutations 

for these two driver genes(2).  The 10-gene TMES score and most of the TMES genes were 

significantly correlated with BRAF (V600E) and MSI and anti-correlated with APC truncating 

mutations. By contrast, the 10-gene EPIS score and most of the EPIS genes were significantly 

correlated with APC truncating mutations and anti-correlated with BRAF (V600E) and MSI. (B) 

Comparison of the 10-gene TMES score and the 10-gene EPIS score between BRAF (V600E) and 

BRAF WT (i.e. without BRAF (V600E)) or between KRAS-mutations and KRAS WT or between 

APC truncating mutations and APC WT (i.e. without APC truncating mutations) in the Moffitt 468 

tumors. (C) Comparison of the TMES and the EPIS scores between BRAF (V600E) and BRAF WT 

or between KRAS-mutations and KRAS WT in an independent (Marisa) CRC dataset that had 

BRAF and KRAS mutation data. Bars represent Median with interquartile range. P values are for 

two-tailed Welch’s t test. 



 

Supplementary Fig. S5. The Kaplan-Meier (KM) survival analyses by the score quartiles (Q1-

Q4) of (A) the 10-gene TMES signature score and (B) the 10-gene EPIS signature score in the 

Marisa CRC tumors that had corresponding RFS data (n=557). 



 

Supplementary Fig. S6. A. Heatmap correlation analysis on the iCMS2/iCMS3 signatures vs. the 

CMS subtypes in the Merck-Moffitt tumors (n=2373). B.  Spearman correlation of the 10-gene 



TMES score and the 10-gene EPIS score with the iCMS2 and iCMS3’s up and down gene signature 

scores as well as their “up -down” signature scores in the Merck-Moffitt tumors (n=2373). 

  



 

Supplementary Fig. S7. A. Comparison of the 10-gene TMES and 10-gene EPIS signature scores 

across the PDS1-3 subtypes in the Merck-Moffitt CRC tumors. Adjusted P values are shown for 

two-tailed Welch’s t test after adjustments for multi-comparisons by Holm-Bonferroni method (1). 

B. The Kaplan-Meier (KM) survival analyses among PDS1-3 subtypes. 

  



 

Supplementary Fig. S8. The 10-gene TMES signature score (vs. the 10-gene EPIS signature 

score) was strongly correlated with the EMT, SRC activation and MEK inhibitor resistance 

signature scores in the Merck-Moffitt Stage IV CRC tumors (n=808). Scatter plots of (A) the 

10-gene TMES score and (B) the 10-gene EPIS score versus the EMT, SRC activation, 13-gene 

MEKi resistance and 18-gene MEK pathway activation signature scores, respectively. Spearman 

r and P values are shown. The CMS1-4 subtypes are indicated by colors (CMS4 vs. CMS3 vs. 

CMS2 vs. CMS1 vs. CMS-NA). Here the CMS1-4, NA subtypes were generated by CMScaller. 

 



Supplementary Fig. S9. The 10 TMES genes (vs. the 10 EPIS genes) were strongly correlated 

with the EMT, SRC activation, 13-gene MEK inhibitor resistance signature scores in the 

Merck-Moffitt CRC tumors (n=2373). Spearman correlation heatmap among the expression of 

individual genes and the EMT, SRC activation, 13-gene MEKi resistance and 18-gene MEK 

pathway activation signature scores is shown. 

 



 

Supplementary Fig. S10. The 10 TMES genes (vs. the 10 EPIS genes) were strongly correlated 

with the EMT, SRC activation, 13-gene MEK inhibitor resistance signature scores in an 

independent validation (TCGA) CRC dataset (n=626). Spearman correlation heatmap among the 

expression of individual genes and the EMT, SRC activation, 13-gene MEKi resistance and 18-

gene MEK pathway activation signature scores is shown. 

  



 

Supplementary Fig. S11. The 10 TMES genes (vs. the 10 EPIS genes) were strongly correlated 

with the EMT, SRC activation, 13-gene MEK inhibitor resistance signature scores in another 

independent validation (Marisa) CRC dataset (n=566). Spearman correlation heatmap among the 

expression of individual genes and the EMT, SRC activation, 13-gene MEKi resistance and 18-

gene MEK pathway activation signature scores is shown. 
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