Supplementary Figure 1 Association between SUMOylation-related genes cluster subtypes and pathway regulation
A. Comparative pathway enrichment analysis between Cluster A and Cluster B. B. Comparative pathway enrichment analysis between Cluster A and Cluster C. C.Comparative pathway enrichment analysis between Cluster B and Cluster C. D Comparative pathway enrichment analysis between Cluster A, Cluster B and Cluster C. The color gradient indicates the relative level of pathway activity, with red representing upregulation and blue representing downregulation.

Supplementary Figure 2 Association between SUMOylation-related gene cluster subtypes and immune cell infiltration.
A.PCA plot showed the sample distribution of the three cluster subtypes. B. The differences in immune cell infiltration among three cluster subtypes. C.Heatmap depicting the association between three cluster subtypes and immune cell composition within the tumor immune microenvironment. The color gradient reflects the normalized abundance of immune cells (red: high infiltration, blue: low infiltration). ns: not significant; *P<0.05; **P<0.01; ***P<0.001; ****P<0.0001.
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A.ROC curves GSE17538 training cohor. B.ROC curves TCGA training cohor

Supplementary Figure 4 Association between the prognostic model and clinicopathological characteristics
B.Association between model score and overall survival. B. Association between model score and tumor metastasis or recurrence. C.Association between model score and tumor stage. D. Association between model score and tumor type. E. Univariate analysis of the prognostic model score. F. Multivariate analysis of the prognostic model score. HR < 1 indicates a negative correlation; HR > 1 indicates a positive correlation; P < 0.05 indicates statistical significance.

Supplementary Figure 5 The prognostic model assigns scores to all genes and conducts pathway enrichment analysis.
A- B. Correlation analysis between prognostic model scores and all genes, with heatmaps displaying the expression profiles of the top 50 positively correlated genes (A) and the top 50 negatively correlated genes (B). C-E. Gene Set Enrichment Analysis (GSEA) results for GO (C), KEGG (D), and Reactome (E) pathways. Red: positive correlation; Blue: negative correlation.

Supplementary Figure 6 Association between prognostic model scores and tumor mutation burden
A.Differences in gene mutations between high-risk and low-risk groups. B. Gene mutation profile in the high-risk group. C. Gene mutation profile in the low-risk group. **P < 0.01.

Supplementary Figure 7 Prognostic model scores predict sensitivity to anti-cancer drugs.
A-F. The IC50 values of six drugs in the high-risk group were significantly higher than those in the low-risk group: Acetalax_1084 (A), Afatinib_1032 (B), AGI-5198_1913 (C), AGI-6780_1634 (D), AT13148_2170 (E), and AID1228_1449 (F); G-L. The IC50 values of another six drugs in the high-risk group were significantly lower than those in the low-risk group: AZD5582_1617 (G), AZD6482_2169 (H), AZD8055_1059 (I), AZD8186_1918 (J), BMS-754807_2171 (K), and Doramapimod_1042 (L). *P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001.

