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Supplementary Figure 1 

 
 
Supplementary Figure 1. Number of cases POLE mutations (n=138) and mutations in the 
exomes of DNA polymerase genes in PANCAN.  Each case was analyzed for mutations in 
the 14 DNA polymerases listed on the x-axis. Numbers indicate cases with mutations in POLE 

(green), the other DNA polymerase (purple) and cases with mutations both polymerases 
(yellow). 
  



Supplementary Figure 2 

 
 

 
 
Supplementary Figure 2. Mutation counts for colorectal (CORE), stomach (STAD) and 
endometrial (UCEC) cancers by specific polymerase mutated groups in TCGA data sets. 
A) Mutation count of cases with POLE and/or POLQ mutations. The first bar illustrates cases 

without mutations in the exome of POLE or POLQ, the second and third bars show cases with 
mutations in POLE or POLQ exomes, respectively, and the fourth bar depicts cases in which 
both, POLE and POLQ are mutated. The y-axis shows the mutation count per megabase (Mb). 
B) Same as panel A for POLZ/REV3L. C) and D). Mutation counts in tumors with POLE 

exonuclease domain mutations compared to tumors with POLE non-exonuclease domain 
mutations and tumors with POLE non-exonuclease domain mutations, but mutations in POLQ or 
REV3L. Panel C shows the results of the analysis in PANCAN, while panel D shows the results 
of the analysis in CORE, STAD and UCEC tumors. 
  



Supplementary Figure 3 A,B 

 

 
  



Supplementary Figure 3 C,D 

 

 
  



Supplementary Figure 3 E,F 

 
 
 

Supplementary Figure 3.  Locations of mutations in POLE, POLQ and REV3L exomes in 
individual colorectal (CORE), stomach (STAD) and uterine cancers (UCEC). A) and B) 
POLE mutations. A) Column 1: Cancer type. Column 2: TCGA sample ID for individual tumors: 
black – POLE mutant, red – E/Q mutant.  Column 3:  Cancers ranked by total mutation count; 
Column 4: green bar denotes mutation(s) in exonuclease domain. Column 5: red bar denotes 
mutation(s) in DNA polymerase domain; Column 6: blue bar denotes mutation in domain of 
unknown function (DUF); Column 7: grey bar denotes mutation(s) in other regions of the POLE 

exome. Numbers indicate the total number of mutations per case (Column 3) or per domain 
(Columns 4-7) B) Lollipop plot of mutations in POLE gene. Y-axis shows the number of 

mutations in a specific nucleotide, black circles illustrate truncating mutations, green circles 
illustrate missense mutations. Domain colors as described in A.  



C) and D) POLQ mutations.  C) Column 1: same cancer types as listed in panel A. Column 2: 
TCGA sample ID for individual tumors: black – POLQ mutant, red – E/Q mutant.  Column 3: 
same as in panel A. Column 4: green bar denotes mutation in DEAD domain. Column 5: red bar 
denotes mutation in Helicase C domain; Column 6: blue bar denotes mutation in DNA 
polymerase domain; Column 7: grey bar denotes mutation(s) in other regions of the POLQ 

exome. Numbers indicate the total number of mutations per case (Column 3) or in the domain of 
the POLQ gene (Columns 4-7) D. Lollipop plot of mutations in POLQ gene. Y-axis shows the 

number of mutations in a specific nucleotide. Black circles illustrate truncating mutations. Green 
circles illustrate missense mutations. Brown circles illustrate in-frame deletion. Domain colors as 
described in C.  

E) and F) REV3L mutations in same cancer types listed in panel A. Column 2: TCGA sample 
ID for individual tumors: black – REV3L mutant, red – E/Z mutant.  Column 3: same as in panel 
A. Column 4: green bar denotes mutation in exonuclease domain. Column 5: blue bar denotes 
mutation in polymerase domain; Column 6: yellow bar denotes mutation in the C4-type zinc 
finger of DNA polymerase delta domain; Column 7: grey bar denotes mutation(s) in other 

regions of the REV3L exome. Numbers indicate the total number of mutations per case (Column 
3) or per domain in the REV3L gene (Columns 4-7) F. Lollipop plot of mutations in REV3L gene. 

Y-axis shows the number of mutations in a specific nucleotide, black circles illustrate truncating 
mutations, green circles illustrate missense mutations. Domain colors as described in E. 
  



Supplementary Figure 4  

 

  

 



 
 
Supplementary Figure 4.  Relationships between mutation spectrum and mutation 

counts, POLE, POLQ and REV3L exome mutations, MSI and tumor stage of individual 
cases. Each bar represents an individual tumor for all CORE, STAD, and UCEC in the TCGA 
data set obtained through cBioportal. The panels are A) CORE, B) STAD and C) UCEC. 
  



Supplementary Figure 5 

 
 
Supplementary Figure 5. Mutation rates per Mb (y-axis) of CORE, STAD and UCEC cases 
with MSI and E/Q, E/Z and E/Q/Z (x-axis) mutations. Comparisons between groups are 
significant (p < 0.05) 

  



Supplementary Figure 6 

 
Supplementary Figure 6. Relationship between pathology inflammation score and 

ESTIMATE immune scores for CORE, STAD, and UCEC. Representative tumors of neither 
POLE nor POLQ mutated, E&Q mutated and MSI were selected. The number of cases is 

shown in parentheses.  Semi-quantitative inflammation scores were evaluated by 
pathologist using digital images of these samples available in cBioportal. X-axis shows 
the level of pathology inflammation score. Y axis depicts ESTIMATE immune score.  
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Supplementary Figure 7. ESTIMATE immune scores in colorectal (CORE), 
endometrial (UCEC) and stomach (STAD) cancers. MSS and MSI groups displayed 
a significant difference in immune scores (p = 0.0027). The MSS group of tumors with 
mutations in the POLE exonuclease domain displayed significantly lower immune 
scores than the MSI group (P = 0.028). 
  



Supplementary Table 1 

 
 
Supplementary Table 1. Number of cases with POLE, POLQ, Z/REV3L, or multiple 
exome mutations in the PANCAN cohort.  The number of cases with E/Q, E/Z, and 

E/Q/Z mutations are highest for CORE (n = 8), STAD (n = 9), and UCEC (n = 17). 
  



Supplementary Table 2 

 
 
Supplementary Table 2. Contingency table showing number of cases of 

colorectal, endometrial and stomach cancers in each category. The χ2 p-values 
indicate the difference in frequencies. A) High (3&4) and low (1&2) tumor stage versus 
POLE, E/Q, E/Z and E/Q/Z mutation group. B) MSI and MSS in groups with POLE, E/Q, 
E/Z and E/Q/Z mutations. C) Cancer type subdivision of MSI and MSS status with 
POLE, E/Q, E/Z and E/Q/Z mutations. D) Mutation quartiles versus MSI and MSS 

status.  

 


