Supplementary information

Figure S1 WGCNA. A-D β=4 (scale-free R2=0.89) as the optimal soft threshold to construct a scale-free network. E Heatmap show the correlation of 13 fusing modules. F Sample dendrogram and trait heatmap. G Protein-protein interaction network of ten Hub genes. H Kaplan-Meier survival analysis for OS of low- and high-10 genes signature group in BrMs of LUAD patients.
Figure S2 Immune characteristics and immunotherapeutic responsiveness of GYMS in LUAD immunotherapy cohort (n = 27). A Kaplan-Meier survival analysis for PFS of low- and high-GYMS group in LUAD. B Comparison of the proportion of the durable clinical benefits (DCB) and no clinical benefits (NCB) between low- and high-GYMS. C Bar plot shows the count of DCB and NCB between low- and high-GYMS. D Heatmap shows the expression in immunomodulators (MHC I, MHC II, co-stimulators, chemokines, and receptors) between low- and high-GYMS. E Heatmap shows the spearman’s correlation between GYMS and ESTIMATE score. F Heatmap shows the spearman’s correlation between GYMS and co-inhibitors. G Correlation between GYMS and 10 immune cells. H Bar plot shows the correlation between GYMS and TIDE score. I Scatter plot shows the correlation between GYMS and T-cell inflamed score. J Comparison of the proportion of the responder between low- and high-GYMS.
Figure S3 Immune characteristics and immunotherapeutic responsiveness of GYMS in TCGA-LUAD cohort. A Kaplan-Meier survival analysis for OS of low- and high-GYMS group in LUAD. B Heatmap shows the spearman’s correlation between GYMS and ESTIMATE score. C Heatmap shows the spearman’s correlation between GYMS and co-inhibitors. D Heatmap shows the expression in immunomodulators (MHC I, MHC II, co-stimulators, chemokines, and receptors) between low- and high-GYMS. E Correlation between GYMS and 10 immune cells. F Scatter plot shows the correlation between GYMS and T-cell inflamed score. G Bar plot shows the correlation between GYMS and TIDE score. H Comparison of the proportion of the responder between low- and high-GYMS. I Immunotherapeutic responses to anti-CTLA-4 and -PD-1 treatments in low- and high-GYMS patients.
Figure S4 the correlation between GYMS and age (A), sex (B), smoking status (C), and molecular mutations (D).
Figure S5 The functional difference between low- and high-GYMS groups. Gene set enrichment analysis (GSEA) for analyzing GO(A), KEGG (B), and hallmark(C) between low- and high-GYMS groups.
Figure S6 The difference of immunomodulator between low- and high-GYMS groups. Comparison of the expression of Chemokine (A), Co-inhibitor (B), Co-stimulator (C), and MHC (D) between low- and high-GYMS groups.
Figure S7 The infiltration level of astrocyte and microglia in LUAD BrMs. A Heatmap of differential expression of astrocyte, mature astrocyte, reactive astrocyte, and microglia signature genes between low- and high-GYMS group. B Comparison of the infiltration of the astrocyte, mature astrocyte, reactive astrocyte, and microglia between low- and high-GYMS.
Figure S8 The GYMS in ICIs responsiveness in Pan-cancer BrMs. A Scatter plot shows the correlation between GYMS and T-cell inflamed score in Melanoma BrMs. B Bar plot shows the correlation between GYMS and TIDE score in Melanoma BrMs. C Comparison of the TIDE value between low- and high-GYMS in Melanoma BrMs. D Immunotherapeutic responses to anti-CTLA-4 and -PD-1 treatments in low- and high-GYMS patients in Melanoma BrMs. E Scatter plot shows the correlation between GYMS and T-cell inflamed score in Breast cancer BrMs. F Bar plot shows the correlation between GYMS and TIDE score in Breast cancer BrMs. G Comparison of the TIDE value between low- and high-GYMS in Breast cancer BrMs. H Immunotherapeutic responses to anti-CTLA-4 and -PD-1 treatments in low- and high-GYMS patients in Breast cancer BrMs.
Figure S9 The verification of the GYMS-related prognostic signature in an immunotherapy cohort of LUAD (n = 27). A Kaplan-Meier survival analysis for PFS of low- and high-risk group in LUAD. B Time dependent ROC curve of the signature for predicting 4-,8-,12-month PFS in LUAD. CD Forest plot of the signature in univariate and multivariate cox analysis.
Figure S10 The verification of the GYMS-related prognostic signature in TCGA-cohort A Kaplan-Meier survival analysis for OS of low- and high-risk group in LUAD. B Time dependent ROC curve of the signature for predicting 1-,3-,5-year OS in LUAD. CD Forest plot of the signature in univariate and multivariate cox analysis.
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