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Table S1. Characteristics of biopsy specimens.  

Site Number of cases  

  - Stomach  56  

  - Duodenum  1 

  - Esophagus  1 

  - Ileum 1 

  - Liver 1 

  - Mesocolon 1 

  - Peritoneum 1 

  - Skin 1 

Chemotherapy  

  - before therapy 46 

  - after therapy 17 

Immunotherapy  

  - before therapy 58 

  - after therapy 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure S1. Correlation between TMB and PD-L1 CPS. 

 

The overall linear regression line (blue) is plotted, with the grey region showing 95% 
confidence interval. Spearman correlation analysis was used to investigate the relationship 
between two variables. 

Abbreviations: TMB, tumour mutational burden; PD-L1 CPS, programmed death-ligand 1 
combined positive score 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S4. Clinicopathologic factors associated with tumor mutational burden. 

 Median value of TMB (range) p-value 

Sex  0.0947 
- F 3.38 (0-14.31)  
- M 5.19 (0-445.8)  

Age   0.0014  
- <65 years 3.38 (0-169.32)  
- ≥65 years 9.39 (2.52-445.8)  

MSI status  <0.001 
- MSI  21.93 (7.58-445.8)  
- MSS 3.42 (0-169.32)  

PD-L1   0.0503 
- Negative 3.42 (0-169.32)  
- Positive 5.24 (0-445.8)  

Chemotherapy  0.0218 
  - Chemo-naïve 3.42 (0-169.32)  
  - Chemo-refractory 8.43 (0.84-445.8)  
Response  0.04 

- CR/PR 7.58 (0-445.8)  
- SD 
- PD 

2.94 (0-13.45) 
4.22 (0-169.32) 

 

TMB, tumor mutational burden; MSI, microsatellite instability; MSS, microsatellite-stable; PD-L1, 
programmed death-ligand 1; CR, complete response; PR, partial response; SD, stable disease; PD, 
progressive disease. 

p<0.05 in bold   

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S5. Clinicopathologic factors according to molecular subtypes of gastric cancer. 

  EBV (n=4) MSI (n=6)   CIN (n=23) TP53+GS- (n=6) GS (n=24) 

Age (med, range) 67 (52-71) 74.5 (66-82) 55 (29-74) 46.5 (38-64) 53 (32-71) 

Sex (M:F) 4:0 6:0 13:10 4:2 10:14 

Pathology           

- TADC 4 (100%) 6 (100%) 20 (87%)  4 (66.6%)  17 (70.8%)  

- SRC 0 0 2 (8.7%) 1 (16.7%) 7 (29.2%) 

- NED 0 0 1 (4.3%)  1 (16.7%)  0 

PD-L1           

- Positive 3 (75%) 4 (66.7%) 12 (52.2%) 2 (33.3%) 5 (20.8%) 

- Negative 1 (25%) 2 (33.3%) 11 (47.8%) 4 (66.7%) 19 (79.2%) 

      

Median TMB (range) 5.06  
(4.23-9.32) 

21.92  
(7.58-445.8) 

5.19  
(0-26.15) 

8.01  
(4.23-169.32) 

2.12  
(0-10.93) 

- High 0 4 (66.7%) 2 (8.7%) 2 (33.3%) 0 

- Low 4 (100%) 2 (33.3%) 21 (91.3%) 4 (66.7%) 21 (100%) 

Response           

- CR/PR 2 (50%) 5 (83.3%) 3 (13%) 2 (33.3%) 1 (4.2%) 

- SD/PD 2 (50%) 1 (16.7%) 20 (87%) 4 (66.7%) 23 (95.8%) 

Median PFS (month) 4.32 12.05 2.6 3.07 1.27 

EBV, Epstein-Barr virus; MSI, microsatellite instability-high; CIN, chromosomal instability; GS, 
genomically stable; TADC, tubular adenocarcinoma; SRC, signet ring cell carcinoma; NED, 
adenocarcinoma with neuroendocrine differentiation; PD-L1, programmed death-ligand 1; TMB, 
tumor mutational burden; CR, complete response; PR, partial response; SD, stable disease; PD, 
progressive disease; PFS, progression-free survival. 

  



Table S6. Univariate Cox-regression analysis for progression-free survival. 

 Hazard ratio 95% CI p-value 

Male vs. Female  0.69 0.40-1.19 0.182 

Age (continuous) 0.98 0.96-1.00 0.108 

EBV positive vs. negative 1.08 0.39-3.03 0.877 

TMB-high vs. TMB-low  0.32 0.12-0.90 0.031 

MSS vs. MSI 5.17 1.24-21.53 0.024 

PD-L1 positive vs. negative 0.84 0.48-1.46 0.530 

Response (SD/PD) vs. (CR/PR) 6.34 2.61-15.44 <0.001 

ECOG PS ≤ 1 vs. > 1 0.39 0.21-0.73 0.003 

Previous Gastrectomy Yes vs. No 0.93 0.54-1.61 0.789 

Previous line of treatment ≤2 vs. >2 0.88 0.51-1.53 0.647 

Peritoneal carcinomatosis Yes vs. No 1.60 0.78-3.31 0.202 

CI, confidence interval; EBV, Epstein-Barr virus; TMB, tumor mutational burden; MSS, microsatellite-
stable; MSI, microsatellite instability-high; PD-L1, programmed death-ligand 1; SD, stable disease; PD, 
progressive disease; CR, complete response; PR, partial response; ECOG PS, Eastern Cooperative 
Oncology Group performance status.   

p<0.05 in bold  

 

 

 

 

 

 

 

 

 

 



Figure S2. ROC curve and AUC of each of the indicated biomarkers (A) and their combination (B) based on PFS. 

 

Abbreviations: ROC, receiver operating characteristic; AUC, area under the curve; TMB, tumour mutational burden; PD-L1, programmed 
death-ligand 1; EBV, Epstein–Barr virus; MSI, microsatellite instability 



Table S7. Genes and size of panel sequencing for tumor mutational burden and their cut-off points. 

Cancer type Drug 
 

TMB panel  
(number of gene, size) 

Cut-off 
(mt/mb) 

Percentile RR PFS (months) OS (months) Reference 

Solid tumor Various IO therapies F1 (~315 genes, ~1.2mb)  20  90 58% vs. 20%  12.8 vs. 3.3 Not reached vs. 16.3 [1] 

Solid tumor NA SSXT (592 genes, 1.4mb) 17  92.3 NA NA NA [2] 

Solid tumor  Various IO therapies IMPACT v3  
(468 genes, 1.22mb) 

8.8  80 NA PFS advantage  OS advantage [3] 

NSCLC Various IO therapies IMPACT v1~3 
(~468 genes, ~1.22mb) 

7.4  50 38.6% vs. 25.1% NA NA [4] 

NSCLC Nivolumab + ipilimumab F1 (324 genes, 0.8mb) 10  50 44% vs. 12% 7.1 vs. 2.6 NA [5] 

NSCLC Nivolumab ± ipilimumab F1 (324 genes, 0.8mb) 10  50 45.3% vs. 24.6% 7.1 vs. 3.2 NA [6] 

NSCLC Atezolizumab F1 (315 genes, 1.2mb) 9.9  50 25% vs. 14% HR 0.64 HR 0.87 [7] 

NSCLC Atezolizumab F1 (315 genes, 1.2mb) 9.9  50 20% vs. 4% 7.3 vs. 2.8 16.2 vs. 8.3 [8] 

BLCA Atezolizumab F1 (315 genes, 1.2mb) 16  75 NA NA OS advantage [9] 

BLCA Atezolizumab F1 (NA) 9.65  50 NA NA HR 0.68 [10] 

GC NA CS (404 genes, 2.3mb) 10.5  89 NA NA NA [11] 

GC NA SSXT (592 genes, 1.4mb)  17  93.1 NA NA NA [12] 

GC Nivolumab OCA v3 (161 genes, 0.39mb) 10  41 22% 1.4 vs. 2.3 NA [13] 

GC Pembrolizumab or nivolumab TML (409 genes, 1.7mb) 14.31  87.3 50% vs. 16.4% 13.4 vs. 2.1 
HR 0.32, p=0.023 

16.1 vs. 4.8  
HR 0.47, p=0.149 

Present 
study 

GC Pembrolizumab or nivolumab TML (409 genes, 1.7mb) 10.6  80 38.5% vs. 16% 2.6 vs. 2.3 
HR 0.53, p=0.08 

6.4 vs. 4.8 
HR 0.63, p=0.22 

Present 
study 

TMB, tumor mutational burden; RR, response rate; PFS, progression-free survival; OS, overall survival; NSCLC, non-small cell lung cancer; BLCA, bladder 
urothelial carcinoma; GC, gastric carcinoma; IO therapy, immune-oncologic therapy; F1, FoundationOne panel; SSXT, a custom-designed SureSelect XT assay; 
IMPACT, IMPACT MSKCC panel; CS, Illumina based-CancerScan; OCA, Oncomine Comprehensive Assay; TML, Oncomine Tumor Mutation Load Assay; HR, 
hazard ratio; NA, not available 
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