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Figure S1. a) Heatmap showing the methylation profiles of two  phenotypes by supervised clustering using the enhancer signature in the CCLE dataset. b) GSEA plot showing the activated pathways in  against  from the transcription level in the CCLE dataset.
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Figure S2. Focal copy number deletion identified by the GISTIC algorithm for a)  and b) , respectively, in the TCGA-KIRC cohort.
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Figure S3. Heatmap showing the methylation profiles of two  phenotypes by supervised clustering using the enhancer signature in the immunotherapy arm of the BIONIKK cohort.
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Figure S4. Focal copy number deletion identified by the GISTIC algorithm for a)  and b) , respectively, in the immunotherapy arm of the BIONIKK cohort.

[image: ]
Figure S5. a) Genomic location from transcription start site (TSS) demonstrated by GREAT analysis for 875 consensus hypomethylated probes from meta-analysis. b) Scatter plot showing Pearson’s correlation between the JAK3 associated promoter probe of cg04557677 and gene expression in the TCGA-KIRC cohort. c) Boxplot showing distribution of JAK3 expression between cg04557677 methylated and unmethylated samples in the TCGA-KIRC cohort.
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Figure S6. Box violin plots showing the distribution of the methylation level of the TET1 associated promoter probe (i.e., cg23602092) in four cohorts and one cell line dataset with DNA methylation profiles where three of them had available normal samples.
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Figure S7. a) Heatmap showing the methylation profiles of two  phenotypes by unsupervised clustering of enhancer probes in the BIONIKK cohort; samples were combined from both immunotherapy and target therapy arms. Kaplan-Meier survival curves showing the survival rate of two  phenotypes in view of b) OS, c) PFS, and d) TST.
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Figure S8. a) Heatmap showing the methylation profiles of two  phenotypes by unsupervised clustering of enhancer probes in the Beuselinck cohort in which 102 patients developed metastatic ccRCC and were treated with the first-line TKI of sunitinib. Kaplan-Meier survival curves showing the survival rate of two  phenotypes in view of b) OS and c) PFS.


[image: ]
Figure S9. a) Heatmap showing the regulon activity landscape of three regulon phenotypes identified by unsupervised clustering in the target therapy arm of the CheckMate cohort. Kaplan-Meier survival curves showing the overall survival rate of different regulon phenotypes in the target therapy arm of the CheckMate cohort.
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Figure S10. Heatmap showing the regulon activity landscape (top panel) and regulon status (bottom panel) of three regulon phenotypes identified by unsupervised clustering in the CCLE dataset. The proportions of active status for the seven regulons are marked to the right of the status heatmap.

[image: ]
Figure S11. a) Volcano plot showing the differentially expressed genes between two  phenotypes in the TCGA-KIRC cohort; the top 150 significantly up/down-regulated genes were marked in red and green, respectively, according to the recommendation of CMap analysis. Density and boxplots showing the distribution of estimated IC50 for two HDAC inhibitors, including c) entinostat and d) vorinostat, between two  phenotypes for the TCGA-KIRC cohort; for the immunotherapy arm of the CheckMate cohort, density and boxplots of entinostat and vorinostat among three regulon phenotypes were displayed in e) and f), respectively.
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