
Supplementary Figures



Figure S1. Overview of study design and TME phenotypes of 1524 gastric cancer patients

A, Overview of study design. B, Consensus matrixes of all GC cohorts for each k (k = 2–5), displaying the clustering stability using 1000 iterations of hierarchical clustering. C,

Unsupervised clustering of 23 TME cell types in seven independent gastric cancer cohorts. Gastric cancer cohort and TMEcluster are shown as patient annotations. Rows 

represent TME cells, and columns represent samples. Hierarchical clustering was performed with Euclidean distance and Ward linkage. PCA, Principal component analysis.



Figure S2. Consensus clustering of TME cell infiltration in the ACRG cohort, fractions of cells in three TME 

phenotypes, and DEGs among the TME phenotypes

A–D, Consensus matrixes of ACRG cohorts for each k (k = 2–5), displaying the clustering stability using 1000 iterations of hierarchical clustering. E, TME cells expressed in the 

three TMEclusters. Within each group, the scattered dots represent TME cells expression values. The thick line represents the median value. The bottom and top of the boxes are 

the 25th and 75th percentiles (interquartile range). The whiskers encompass 1.5 times the interquartile range. The range of P values are labeled above each boxplot with asterisks 

(*P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001). F, Unsupervised clustering of 1033 DEGs among three TMEcluster groups from the ACRG cohort. Hierarchical clustering was 

performed with Euclidean distance and Ward linkage. We discovered three patient clusters based on DEG expression profiles, termed Gene-clusters A-C. Immunogroup

(Immunophenotype from previous study), survival status, ACRG molecular subtype, MSI status, histological subtype, gastric cancer grade and Gene-cluster group are shown as 

patient annotations. Rows represent DEGs, and columns represent samples. Hierarchical clustering was performed with Euclidean distance and Ward linkage. G, Venn diagram 

illustrating the number of DEGs among the three TMEclusters.



Figure S3. The functional annotation of TME signature genes

A, Alluvial diagram showing differences among patients by cluster. B, Hierarchical clustering of TME signature genes A (blue) and B (red) in Figure 2A. C, Visualization 

of the potential regulatory network of TME signature genes. 



Figure S4. Validation of TME signature characteristics with TME cell infiltrating patterns 

A, Unsupervised clustering of TME cells for gastric cancer patients in the GSE15459 cohort. Hierarchical clustering was performed with Euclidean distance and Ward linkage. survival status, AJCC stage, 

histological subtype and TMEcluster group are shown as patient annotations. Rows represent the TME cells, and columns represent samples. B, Unsupervised clustering of TME cells for gastric cancer patients in 

the TCGA-STAD cohort. Hierarchical clustering was performed with Euclidean distance and Ward linkage. Survival status, AJCC stage, TCGA subtype, histological subtype and TMEcluster group are shown as 

patient annotations. Rows represent the TME cells, and columns represent samples. C-E, Distribution of TMEscoreA, TMEscoreB and TMEscore of GSE15459 cohort in TMEclusterA-C, respectively. The thick 

line represents the median value. The bottom and top of the boxes are the 25th and 75th percentiles (interquartile range). The whiskers encompass 1.5 times the interquartile range. The differences between every 

two groups was compared through the Kruskal-Wallis test. F-G, Distribution of  TMEscoreA, TMEscoreB and TMEscore of TCGA-STAD in TMEclusterA-C, respectively. The thick line represents the median value. 

The differences between every two groups was compared through the Kruskal-Wallis test.



Figure S5. The cytokine and chemokine milieu among Gene clusters, correlation between TMEscore and 

gene signatures, and prognostic value of TMEscore

A, Immune activation-relevant genes (CXCL10, CXCL9, GZMA, 

GZMB, PRF1, CD8A, IFNG, TBX2, and TNF) expressed in three 

Gene-cluster groups. B, Immune-checkpoint-relevant genes 

(IDO1, CD274, HAVCR2, PDCD1, CTLA4, LAG3, and 

PDCD1LG2) expressed in three Gene-cluster groups. C, TGFβ-

EMT pathway-relevant genes (VIM, ACTA2, COL4A1, TGFBR2, 

ZEB1, CLDN3, SMAD9, TWIST1, and TGRB1) expressed in three 

Gene-cluster groups. Within each group, the scattered dots 

represent gene values. The thick line represents the median value. 

The bottom and top of the boxes are the 25th and 75th percentiles 

(interquartile range). The whiskers encompass 1.5 times the 

interquartile range. The range of P values are labeled above each 

boxplot with asterisks. (*P < 0.05, **P < 0.01, ***P < 0.001, ****P < 

0.0001). D, Correlations between TMEscore and gene signatures 

linked to epithelial-mesenchymal transition (EMT), immune 

checkpoint, mismatch repair, and immune activation in Asian 

Cancer Research Group (ACRG) cohort. E, Forest plot showing 

the results of multivariate Cox regression analysis in ACRG cohort. 



F, Correlation between TMEscore and gene signatures linked to EMT, immune checkpoint, mismatch repair, and immune activation in TCGA-STAD cohort. 

G, Forest plot showing the results of multivariate Cox regression analysis in TCGA-STAD cohort.

Figure S5. The cytokine and chemokine milieu among Gene clusters, correlation between TMEscore and 

gene signatures, and prognostic value of TMEscore



Figure S6. Prognostic value of TMEscore in gastric cancer cohorts.

A, GSE15459 cohort, the number of patients in the High-TMEscore, and Low-TMEscore subtypes are n = 73 and n = 119, respectively. (HR, 0.48; 95% CI, 0.29–0.77). 

B, GSE57303 cohort, the number of patients in the High-TMEscore, and Low-TMEscore subtypes are n = 10 and n = 60, respectively. (HR, 0.41; 95% CI, 0.13–1.00).

C, GSE84437 cohort, the number of patients in the High-TMEscore, and Low-TMEscore subtypes are n = 60 and n = 373, respectively.  (HR, 0.24; 95% CI: 0.13–0.45). 

D, Merged data for all four cohorts, the number of patients in the High-TMEscore, and Low-TMEscore subtypes are n = 300 and n = 1061, respectively. (HR, 0.42; 95% CI: 

0.33–0.54).

E, GSE26253 cohort, the number of patients in the High-TMEscore, and Low-TMEscore subtypes are n = 334 and n = 98, respectively.  (HR, 0.63; 95% CI: 0.46–0.87).



Figure S7. The biological characteristics and predictive value of TME signature 

A, Distributions of TMEscoreA in different response status to anti-PD-L1 treatment (P = 0.003) (CR, PR, SD, PD). B, Distributions of TMEscoreB in different response status to 

anti-PD-L1 treatment (P = 0.038) (CR, PR, SD, PD). C, Distributions of TMEscore in different response status to anti-PD-L1 treatment (P < 0.001) (CR/ PR, SD/PD). Each circle 

in the plot shows the TMEscore for a tumor sample. D, Correlation between TMEscore A/B and gene signatures linked to EMT, immune checkpoint, mismatch repair, and 

immune activation. E, Kaplan–Meier curves of progression free suvival of patients treated with anti-PD-L1 stratified by both TMB and TMEscore. (Log-rank test, P = 0.003). F, 

Distributions of TMEscore of patients treated with anti-PD-1 immunotherapy in GSE78220 cohort. G, Waterfall plot showing correlation of TMEscore with clinical response status 

(CR, blue; PR, yellow; PD, red). Pt, patient. 



Figure S7. The biological characteristics and predictive value of TME signature 

H, Kaplan–Meier curves of overall survival of patients 

treated with various types of immunotherapy in TCGA-

SKCM cohort.

I, Distribution of TMEscore in different response status 

to immunotherapy in TCGA-SKCM cohort (P = 0.200) 

(CR, PR, SD, PD). 

J, Distribution of TMEscore in responders and non-

responders to immunotherapy in TCGA-SKCM cohort 

(P = 0.570)

K, TMEscore in patients with PD/SD (red) versus 

CR/PR(blue) in anti-MAGE-A3 immunotherapy cohort 

(Wilcoxon P = 0.018). Medians, interquartile ranges, 

and minimum/maximum shown in boxplot. 

L, Receiver operating characteristic(ROC) curves for 

TMEscore in the GSE35640 cohort(AUC = 0.689). 

M, TMEscoreA in patients with response (blue) versus 

those without response(red) (Wilcoxon P = 0.00018) to 

anti-CTLA-4 treatment.

N, ROC curves for TMEscoreA in the GSE63557 

cohort (AUC = 1.000).


