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Deep learning can predict microsatellite instability

directly from histology in gastrointestinal cancer

- Supplementary Tables 1-5-

TCGA-STAD | TCGA-CRC- | TCGA-CRC- | TCGA-UCEC | DACHS KCCH
KR DX

Material FFPE snap frozen | FFPE FFPE FFPE FFPE
Staining HE HE HE HE HE HE
N patients 315 387 360 327 378 185
Median age 67 67 67 63 68 65
[years]
% UICCstage 1 | 13% 17% 17% 69% 20% 0%
% UICC stage 2 | 31% 37% 37% 6 % 33% 39%
% UICC stage 3 | 44% 29% 30% 19% 33% 55%
% UICC stage 4 | 10% 12% 13% 4% 14% 6%

Supplementary Table 1: Clinico-pathological variables of all patient cohorts. STAD = stomach
adenocarcinoma, CRC = colorectal cancer, KR = snap-frozen slides, DX = diagnostic slides with
FFPE processing, FFPE = formalin-fixed and paraffin-embedded, HE = hematoxylin and eosin, UICC
= Union internationale contre le cancer, UCEC = uterine corpus endometrial carcinoma, KCCH =
Yokohama gastric cancer cohort, DACHS = German colorectal cancer cohort, MSI = microsatellite
instable, NA = not applicable.



TCGA-STAD | TCGA-CRC- TCGA-CRC- TCGA- DACHS KCCH
KR DX UCEC
Class MSI-H (sequencing, Ref.: (1)) MSI-H MSI found MMRd found
MSI Hypermutated with missing MSI status (2) (genetic) with genetic | with 4-IHC-
(3) test* (4) panel (5)

Class MSS (1) MSS (3) Genetictest | Normal IHC
MSS negative (4) (5)
Exclude MSI-L (1) MSI-L (3) None None

Supplementary Table 2: Definition of MSI in all sets. In distinct cohorts, different methods to
assign patients to “MSI” or “MSS” were used. This table is a summary of the patients that were
assigned to the respective classes, explaining differences in MSI prevalence between the cohorts.
MMRd = mismatch-repair deficiency, IHC = immunohistochemistry. *In DACHS, MSI status was
determined genetically using a 3-marker panel (BAT25, BAT26, CAT25) as described in (6).



TCGA-STAD | TCGA-CRC- | TCGA-CRC- | TCGA-UCEC | DACHS KCCH
Test set KR Test set DX Test set | Test set
N patients | 98 109 100 110 378 185
in test set
% MSI in 25.5% 27.5% 26.0% 36.4% 7.4 % 9.7 %
these
patients
% MSI in 61.5% 25.0% 28.6 % 40.7 % 6.7 % N/A
stage 1
% MSI in 28.1% 42.2 % 42.9% 25.0% 11.1% 9.7 %
stage 2
% MSI in 17.0% 15.3% 8.6 % 31.6% 7.2% 9.8%
stage 3
% MSI in 9.1% 11.1 % 6.3% 0.0% 0.0% 9.1%
stage 4
% MSIlim- | 23.6 % 22.5% 28.6 % 359% 7.7 % 13.9%
age tiles

Supplementary Table 3: Prevalence of microsatellite instability (MSI) in all test sets. For defini-

tion of “MSI” in these groups, see Supplementary Table 2.




Correlation of Ref. TCGA-STAD TCGA-CRC-KR TCGA-CRC-DX DACHS

MSlIness to ...

N patients - N=91 from test | N=105 from test | N=95 from test | Subset N=134
set set set

CD8+ T-cells (1) cor =0.413 cor = 0.0498 cor =0.088 N/A

signature p =5.16e-5 *** | p=0.617 p =0.401

CD8+ T-cells (7) N/A N/A N/A cor = 0.050

(IHC for CDS8) p=0.567

PD-L1 expression | (8) cor=0.044 cor =0.292 cor = 0.408 N/A
p=0.677 p =0.00247 ** p=4.1e-5 ***

IFN-gamma (1) cor=0.175 cor = 0.452 cor =0.350 N/A

signature p =0.099 p =1.63e-6 *** | p=0.0005 ***

Macrophages M1 | (1) cor =0.252 cor=0.032 cor=0.141 N/A
p=0.016* p=0.743 p=0.173

Macrophages (7) N/A N/A N/A cor = 0.207

(IHC for CD163) p=0.017 *

Supplementary Table 4: Correlation of MSIness with immune gene expression signatures in test
cohorts of gastrointestinal cancer. * < 0.05, ** <0.01, *** < 0.001; cor = Pearson correlation
coefficient (calculated with R version 3.5.1 cor.test), IFN-gamma = interferon gamma, expression
= gene expression signature, IHC = immunohistochemistry, N/A = not available. For the KCCH
cohort, no genetic or IHC data were available. This table is related to Figure 2e in the main man-
uscript. Raw data are available through the respective references (column “Ref.”). All statistical
tests are two-sided.



covariates Hazard ratio (HR) | HR low CI HR high CI p-value
only MSIness 1.647 1.074 2.524 0.0221 *
+age 1.598 1.041 2.452 0.0320 *
+ age + sex 1.569 1.016 2.423 0.0420 *
+age + sex+stage | 1-373 0.883 2.137 0.1598

Supplementary Table 5: Prognostic value of high vs low MSIness in genetically determined MSS
tumors in the DACHS cohort, multivariable Cox models. Cl = 95% confidence interval, * < 0.05.
MSIness was binarized at the mean value between true MSI and true MSS patients. These survival
models were fitted using the ‘survival’ package in R (R-project.org). A Kaplan-Meier survival curve
for patients stratified by MSIness is shown in Suppl. Figure 3b. This analysis was performed on all
N=350 patients with genetic MSS status. All statistical tests are two-sided.
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