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Figure S1 The heatmap (A) and volcano plot (B) of the differentially expressed target genes of eRNAs between primary and metastatic RCC samples.
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Figure S2 The expression level of SHROOM3 (A), PWWP2B (B), ZSCAN5A (C), and DTNA (D) between RCC and normal tissues from the Human Protein Atlas database.
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Figure S3 The expression levels of SHROOM3 (A), PWWP2B (B), ZSCAN5A (C), and DTNA (D) between normal and RCC (KICH, KIRC, and KIRP) tissues from the GEPIA database. Kaplan-Meier curves of SHROOM3 (E), PWWP2B (F), ZSCAN5A (G), and DTNA (H) from the GEPIA database.
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Figure S4 The expression levels of SHROOM3, PWWP2B, ZSCAN5A, and DTNA in different human tissues from the GTEx database.
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Figure S5 The expression levels of SHROOM3, PWWP2B, ZSCAN5A, and DTNA in primary KIRC (A) and KIRP (B) samples from the UCSC xena database.
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Figure S6 The expression levels and Kaplan Meier curves of SHROOM3, PWWP2B, ZSCAN5A, and DTNA between normal tissues and KIRC (A-H), KIRP (I-P), and KICH (Q-X) from the UALCAN database.
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Figure S7 The genetic alternation of SHROOM3, PWWP2B, ZSCAN5A, and DTNA from the cBioportal database.
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Figure S8 The expression level of SHROOM3 (A), PWWP2B (B), ZSCAN5A (C), and DTNA (D) between RCC and normal tissues from the Oncomine database.
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Figure S9 The expression level of SHROOM3 (A), PWWP2B (B), ZSCAN5A (C), and DTNA (D) in cancer cell lines from the CCLE database.
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Figure S10 Kaplan Meier curves of  SHROOM3 (A), PWWP2B (B), ZSCAN5A (C), and DTNA (D) from the Kaplan Meier plotter database.
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Figure S11 The association results of SHROOM3 (A), PWWP2B (B), ZSCAN5A (C), and DTNA (D) with other genes from the Linkedomics database.
[image: Figure S12]
Figure S12 ATAC-seq analysis of KIRC
(A) The coverage plot showing the open chromatin regions of 24 chromosomes represented by green peak. (B) The upsetplot displaying the open regions named genic, intergenic, intron, exon, upstream, downstream and distal intergenic. (C-D) The distance between open chromatin regions and TSS. (E-F) The GO and KEGG functional enrichment analysis of the genes from the open chromatin regions.
[image: Figure S13]
Figure S13 ATAC-seq analysis of KIRP
(A) The coverage plot showing the open chromatin regions of 24 chromosomes represented by green peak. (B) The upsetplot displaying the open regions named genic, intergenic, intron, exon, upstream, downstream and distal intergenic. (C-D) The distance between open chromatin regions and TSS. (E-F) The GO and KEGG functional enrichment analysis of the genes from the open chromatin regions. 
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Figure S14 The binding level between CUX1 (TF) and DTNA (eRNA) based on the ChIP-seq analysis.
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Figure S15 The expression level of SHROOM3 (A), PWWP2B (B), and ZSCAN5A (C) between tumor and normal tissues from the eRic database. Kaplan Meier curves of overall survival of SHROOM3 (D), PWWP2B (E), ZSCAN5A (F) from the eRic database.


Table S1. Baseline information of 949 patients diagnosed with kidney cancer

	Variables
	Total Patients (N = 949)

	Age, years
	

	Mean ± SD
	59.75 ± 12.70

	Median (Range)
	60.00 (51 - 69)

	Gender
	

	Female
	320 (33.72%)

	Male
	629 (66.28%)

	Tumor type
	

	KIRC
	543 (57.22%)

	KIRP
	293 (30.87%)

	KICH
	113 (11.01%)

	T stage
	

	[bookmark: OLE_LINK3]Tx
	2 (0.21%)

	T1
	529 (55.74%) 

	T2
	137 (14.44%)

	T3
	266 (28.03%)

	T4
	15 (1.58%)

	N stage 
	

	Nx
	558 (58.80%)

	N0
	339 (35.72%)

	N1
	45 (4.74%)

	N2
	6 (0.63%)

	NA
	1 (0.11%)

	[bookmark: OLE_LINK1]M stage
	

	Mx
	216 (22.76%)

	M0
	545 (57.43%)

	M1
	88 (9.27%)

	NA
	100 (10.54%)

	Stage
	

	[bookmark: OLE_LINK2]Stage Ⅰ
	501 (52.79%)

	Stage Ⅱ
	113 (11.91%)

	Stage Ⅲ
	197 (20.76%)

	Stage Ⅳ
	105 (11.06%) 

	NA
	33 (3.48%)


Abbreviation: SD, Standard deviation; NA, not available; KIRC, kidney renal clear cell carcinoma; KIRP, Kidney renal papillary cell carcinoma; KICH, kidney Chromophobe .
[bookmark: _GoBack]
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