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Figure.S1 Genomic characteristics and prognostic relevance of 29 SCRGs in ccRCC. (A) Expression profiles of 29 SCRGs in normal and tumor samples within the TCGA-KIRC cohort. (B) Genetic mutations were identified in 47.34% (169 cases) of the 357 ccRCC samples. (C) The chromosomal location distribution map of the 29 SCRGs. (D) Copy number variations are extensively present across the 29 SCRGs. (E) Significant separation is observed between distinct SCRG clusters. (F–G) Correlation network diagrams uncover the highly complex interactions among SCRGs and their marked association with ccRCC prognosis.
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Figure.S2 Consensus clustering analysis for identifying ccRCC clusters. (A) The legend for the clustering heat map. (B) CDF distribution plots for each cluster (κ). (C) Delta area plots show the relative changes in the area under the CDF curves. (D) Tracking plots illustrating the changes in the categories of samples for each cluster (κ). (E–K) Consensus matrix heatmaps for each cluster (κ). (L) 2,579 DEGs were identified between the two SCRG clusters.
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Figure.S3 Validation of the SCRG prognostic model. (A) Validation in the TCGA-test cohort. (B) Validation in the E-MTAB-1980 cohort. (A) Validation in the ICGC-KIRC cohort.
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Figure.S4 Association between TMB, stem cell characteristics, and drug sensitivity in ccRCC risk groups. (A–B) Somatic mutation analysis comparing high-risk and low-risk groups. (C) RNAss demonstrates a positive correlation with risk scores. (D) Patients in the H-TMB group exhibited poorer outcomes than those in the L-TMB group. (E) The H-TMB+high-risk subgroup demonstrated the worst prognosis across all subgroups. (F) TIDE scores suggest stronger immune escape tendencies in the high-risk group. (G–N) Drug sensitivity analysis based on IC50 values identified eight promising potential therapeutic agents.
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Figure.S5 Cell clustering, quality control, and standardization of the GSE224630 dataset. (A) The number of cells and RNA percentages after quality control. (B) Scatter plots of genes, transcripts, and mitochondrial ratios in the GSE224630 dataset. (C) Clustering plots colored by patient ID before (left panel) and after (right panel) batch correction. (D) Identification of 3,000 highly variable genes. (E) Expression patterns of five model genes across different cell types.
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Figure.S6 Expression patterns and prognostic value of the other four model genes in the TCGA-KIRC cohort. (A) Differential expression, survival analysis, and pathological T-stage correlation of PIK3R3. (B) Differential expression, survival analysis, and pathological T-stage correlation of EPS8. (C) Differential expression, survival analysis, and pathological T-stage correlation of TOP2A. (D) Differential expression, survival analysis, and pathological T-stage correlation of TMCC3.
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Figure.S7 The flow chart of this study.
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