Supplementary Fig 1. Renal cell carcinoma possessed heterogeneous regulatory CD4+ T cell states. (A) Uniform manifold approximation projection (UMAP) analysis showed two distinct states of regulatory CD4+ T cell including Treg_HSPA1A and Treg_LAYN were found in regulatory cell cluster; (B) Cell marker gene analysis of single-cell RNA sequencing data from metastatic renal cell carcinoma. Dot represents a single cell and is colored according to its cluster.
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Supplementary Fig 2. Pseudotime trajectory analysis demonstrated CD4_PROLIFERATION cells were divided into Treg_PROLIF (CD4+STMN1+FOXP3+) and CD4_CTL_PROLIF (CD4+STMN1+GZMK+) group; (A) STMN1 represent proliferation cell cluster; (B) FOXP3 represent regulatory cell cluster; (C) GZMK represent cytotoxic cell cluster. Dot represents a single cell.
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Supplementary Table 1.GSM serial number selected from the GSE156728

	GSM serial number
	Sample ID

	GSM4743206
	RC.P20181217

	GSM4743207
	RC.P20181224

	GSM4743208
	RC.P20190918

	GSM4743209
	RC.P20190919

	GSM4743210
	RC.P20190923

	GSM4743211
	RC.P20190925


