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Figure S2 Comparison of scATAC-seq with bulk ATAC-seq in human
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Figure S4 scRNA-seq revealed the biological characteristics of tumor cells. (A) UMAP projection of
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epithelial cells (GPE), distal tubule cells (DT), collecting duct principal cells (CDP) and collecting duct
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Monocle3 analysis on the subset of ccRCC clusters resulted in trajectory.
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Figure S5 GO enrichment analysis revealed the biological characteristics of tumor cells.
(A—D) GO enrichment analysis of each tumour cell type for biological process.
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Figure S6 Single-cell transcriptome characterisation of endothelial cells and drug sensitivity of endothelial and
tumour cells. (A) UMAP plot of four endothelial cell types. (B) Comparison of the DEGs in different endothelial
cell types (Endo 1, Endo 2, Endo 3 and Endo 4). (C) Heat map of the number of receptor/ligands interacting with
endothelial and tumour cells. (D)Potential specific interactions between endothelial cells and tumour cells. The
nodes represent the cell population, and the line thickness represents the number of important ligand—receptor
pairs. (E-H) The key L/R receptor pairs between endothelial and tumor cells.
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Figure S7 Single-cell transcriptome characterisation of immune cells in ccRCC. (A) UMAP plot of different immune cell
types. (B) Heat map of the number of receptor/ligands interacting with immune cell types. (C) Interaction network
constructed by CellPhoneDB. Each line colour indicated the ligands expressed by the cell population represents by the
same colour (labelled), and the line thickness is proportional to the number of ligands. (D) Overview of selected
ligand—receptor interactions of cells in immune cell types. (E) Violin plots showing cell markers expressed in cluster 3
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Figure S13 Results of RNA pulldown and protein mass spectrometry. (A) The proteins of RP11-661C8.2 and CTB-164N12.1
were verified by silver staining. GO analysis results of proteins bound to RP11-661C8.2 (B) and CTB-164N12.1 (C). KEGG

analysis results of proteins bound to RP11-661C8.2 (D) and CTB-164N12.1 (E).
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Figure S14 UMAP plot shows that cell-type-specific TFs and their motifs were identified by scATAC-seq. UMAP
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Figure S15 TF footprints of ETV4 (A), HNF1B (B), HNF1A (C), HNF4A (D), HNF4G (E), NFIB (F) and TEAD3 (G) were

identified by scATAC-seq. The Tn5 insertion bias track is shown below.
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Figure S16 The cell types from scATAC-seq were predicted by scRNA-seq results. (A) All cell types from
scATAC-seq were predicted by scRNA-seq results. (B) Heatmap showing the proportions of all cells from each
scATAC-seq cluster (x axis) that were annotated with cluster labels transferred from scRNA-seq clusters (y axis). (C)
Tumour cell types from scATAC-seq were predicted by scRNA-seq results. (D) Common chromatin accessibility
regions of 15 tumor cell subtypes from scATAC-seq (red arrows). (E) Overall survival for the TCGA ccRCC cohorts
based on high DLAT signature (median) versus low signature expression. Log-rank test was used to compare the
survival between the two groups. P = 3.6e-7.
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