Supplementary Table 1: VHL-regulated miRNA profiling in ccRCC
	Cell-based miRNAseq
	Patient-derived miRNAseq

	miRNAs
	RCC4 vs RCC4 VHL
	miRNAs Isoforms
	CPTAC3
	TCGA-KIRC

	
	LogFC
	FDR
	
	LogFC
	FDR
	LogFC
	FDR

	hsa-miR-1271
	5.4147
	1.57E-24
	hsa-miR-1271-5p
	1.9720
	1.74E-70
	1.3285
	1.87E-09

	hsa-miR-210
	3.0030
	2.36E-21
	hsa-miR-210-5p
	2.7780
	1.34E-120
	 
	 

	
	
	
	hsa-miR-210-3p
	3.6343
	1.56E-262
	3.9848
	1.83E-84

	hsa-miR-99a
	-1.6641
	1.18E-05
	hsa-miR-99a-5p
	-0.5987
	0.3083
	-0.3304
	1.0000

	
	
	
	hsa-miR-99a-3p
	-1.1942
	5.74E-17
	-0.3194
	1.0000

	hsa-miR-378a
	-1.3210
	0.0007
	hsa-miR-378a-5p
	-0.7863
	0.0003
	0.0041
	1.0000

	
	
	
	hsa-miR-378a-3p
	-0.7022
	0.0168
	0.3255
	1.0000

	hsa-miR-2355
	1.2363
	0.0042
	hsa-miR-2355-5p
	1.6072
	8.66E-45
	1.5458
	1.05E-35

	
	
	
	hsa-miR-2355-3p
	1.1733
	9.22E-44
	 
	 

	hsa-let-7c
	-1.1292
	0.0067
	hsa-let-7c-5p
	-0.5718
	0.4829
	-0.1090
	1.0000

	
	
	
	hsa-let-7c-3p
	-1.0957
	2.66E-12
	-0.7169
	0.0678

	hsa-miR-125b-1
	-1.0489
	0.0187
	hsa-miR-125b-5p
	-0.4797
	1.0000
	-0.7269
	0.0318

	
	
	
	hsa-miR-125b-1-3p
	-0.5696
	0.4713
	 
	 

	hsa-miR-139
	-1.0019
	0.0210
	hsa-miR-139-5p
	-1.0335
	1.32E-08
	-0.7418
	0.0749

	
	
	
	hsa-miR-139-3p
	-0.8534
	0.0003
	-0.7941
	0.0349

	hsa-miR-548e
	1.3952
	0.0362
	hsa-miR-548e-3p
	0.9678
	3.09E-12
	 
	 

	hsa-miR-495
	2.7594
	1.30E-20
	hsa-miR-495-3p
	-0.9364
	5.11E-06
	 
	 

	hsa-miR-376a-1
	2.6260
	4.19E-16
	hsa-miR-376a-3p
	-0.8102
	0.0057
	 
	 

	hsa-miR-376a-2
	2.6387
	1.23E-14
	
	
	
	
	

	hsa-miR-376c
	2.1268
	1.48E-14
	hsa-miR-376c-3p
	-1.3443
	1.32E-18
	 
	 

	hsa-miR-363
	3.4116
	7.93E-14
	hsa-miR-363-5p
	-2.8963
	3.26E-94
	 
	 

	
	
	
	hsa-miR-363-3p
	-1.9404
	5.61E-83
	-2.0802
	5.51E-23

	hsa-miR-409
	5.6527
	5.07E-13
	hsa-miR-409-5p
	-0.6630
	0.1291
	-1.1630
	0.0002

	
	
	
	hsa-miR-409-3p
	-0.8071
	0.0041
	-0.5024
	0.6169

	hsa-miR-543
	2.7868
	1.78E-12
	hsa-miR-543
	-0.7147
	0.0361
	 
	 

	hsa-miR-138-1
	1.7255
	3.00E-12
	hsa-miR-138-1-3p
	-5.0561
	4.81E-71
	 
	 

	hsa-miR-138-2
	1.6469
	1.74E-10
	hsa-miR-138-5p
	-5.0890
	1.20E-204
	
	 

	hsa-miR-34a
	-1.7219
	3.12E-11
	hsa-miR-34a-5p
	1.7049
	8.27E-83
	1.0602
	4.68E-07

	
	
	
	hsa-miR-34a-3p
	2.0607
	7.13E-61
	 
	 

	hsa-miR-9-1
	2.3508
	4.09E-10
	hsa-miR-9-5p
	-2.4799
	4.49E-41
	-2.5235
	6.73E-11

	hsa-miR-9-2
	2.3311
	8.02E-10
	hsa-miR-9-3p
	-1.8178
	5.38E-23
	
	 

	hsa-miR-9-3
	2.3406
	4.20E-10
	 
	 
	 
	 
	 

	hsa-miR-126
	-1.5766
	8.29E-09
	hsa-miR-126-5p
	0.9597
	7.98E-08
	1.0097
	1.99E-07

	
	
	
	hsa-miR-126-3p
	0.8876
	1.42E-06
	0.7728
	0.0158

	hsa-miR-382
	3.1349
	1.94E-08
	hsa-miR-382-5p
	-0.6125
	0.2749
	-0.5359
	0.5126

	
	
	
	hsa-miR-382-3p
	-0.7900
	0.0069
	 
	 

	hsa-miR-381
	2.6160
	1.12E-07
	hsa-miR-381-3p
	-1.2369
	3.88E-12
	-1.0846
	0.0009

	hsa-miR-154
	3.1615
	1.59E-07
	hsa-miR-154-5p
	-2.2891
	8.47E-50
	 
	 

	
	
	
	hsa-miR-154-3p
	-0.9619
	8.89E-05
	 
	 

	hsa-miR-379
	4.1689
	2.05E-07
	hsa-miR-379-5p
	-1.3676
	2.27E-19
	-1.1482
	8.37E-05

	
	
	
	hsa-miR-379-3p
	-0.6607
	0.1503
	
	 

	hsa-miR-203a
	1.5626
	3.11E-07
	hsa-miR-203a-3p
	-1.6807
	1.36E-23
	-2.1409
	1.86E-09

	hsa-miR-203b
	1.5439
	5.14E-07
	hsa-miR-203b-3p
	-3.7998
	1.68E-43
	-4.4857
	3.83E-26

	hsa-miR-376b
	2.2012
	1.44E-06
	hsa-miR-376b-3p
	-1.0969
	1.37E-05
	 
	 

	hsa-miR-494
	2.0290
	1.48E-06
	hsa-miR-494-3p
	-1.0214
	2.55E-07
	 
	 

	hsa-miR-487b
	2.8358
	5.65E-06
	hsa-miR-487b-3p
	-1.4812
	1.44E-21
	 
	 

	hsa-miR-411
	3.1254
	7.49E-06
	hsa-miR-411-5p
	-1.2394
	1.29E-14
	 
	 

	
	
	
	hsa-miR-411-3p
	-0.6483
	0.1574
	 
	 

	hsa-miR-323a
	2.2305
	1.48E-05
	hsa-miR-323a-3p
	-1.6898
	1.50E-25
	 
	 

	hsa-miR-452
	-1.3759
	3.79E-05
	hsa-miR-452-5p
	1.7233
	2.63E-41
	2.1042
	1.10E-29

	
	
	
	hsa-miR-452-3p
	2.0168
	8.64E-40
	 
	 

	hsa-miR-299
	2.8040
	4.30E-05
	hsa-miR-299-5p
	-1.1898
	7.00E-10
	 
	 

	
	
	
	hsa-miR-299-3p
	-1.5222
	5.93E-19
	 
	 

	hsa-miR-20b
	1.8008
	0.0001
	hsa-miR-20b-5p
	-1.9127
	9.12E-67
	-1.2699
	2.41E-07

	hsa-miR-34b
	-2.1596
	0.0001
	hsa-miR-34b-3p
	0.8359
	0.0164
	 
	 

	hsa-miR-148a
	-1.5623
	0.0003
	hsa-miR-148a-5p
	0.1907
	1.0000
	0.4950
	0.7934

	
	
	
	hsa-miR-148a-3p
	0.7255
	0.0137
	0.6498
	0.2042

	hsa-miR-625
	-1.3564
	0.0004
	hsa-miR-625-5p
	0.4501
	1.0000
	 
	 

	
	
	
	hsa-miR-625-3p
	1.0321
	2.60E-11
	1.1335
	8.48E-07

	hsa-miR-143
	-1.5691
	0.0011
	hsa-miR-143-5p
	0.4308
	1.0000
	0.7807
	0.0164

	
	
	
	hsa-miR-143-3p
	0.2131
	1.0000
	0.4962
	0.7391

	hsa-miR-224
	-1.2186
	0.0012
	hsa-miR-224-5p
	2.8406
	5.92E-124
	2.8716
	1.95E-44

	
	
	
	hsa-miR-224-3p
	1.3255
	1.94E-18
	 
	 

	hsa-miR-362
	1.1647
	0.0253
	hsa-miR-362-5p
	-1.2743
	2.16E-44
	-2.9142
	1.26E-39

	
	
	
	hsa-miR-362-3p
	-1.1493
	6.31E-14
	 
	 

	hsa-miR-627
	-1.4999
	0.0257
	hsa-miR-627-3p
	1.1571
	6.31E-14
	 
	 

	hsa-miR-500a
	1.0526
	0.0438
	hsa-miR-500a-5p
	-1.4493
	1.67E-52
	-1.4932
	1.09E-11

	
	
	
	hsa-miR-500a-3p
	-1.2388
	3.87E-50
	-1.6402
	1.82E-20

	hsa-miR-152
	4.6182
	1.84E-21
	hsa-miR-152-5p
	-0.0576
	1.0000
	 
	 

	
	
	
	hsa-miR-152-3p
	0.2598
	1.0000
	0.3271
	1.0000

	hsa-miR-708
	2.1307
	9.76E-14
	hsa-miR-708-5p
	0.1615
	1.0000
	0.5978
	0.3955

	
	
	
	hsa-miR-708-3p
	0.4086
	1.0000
	0.7403
	0.1374

	hsa-miR-1301
	-2.5171
	1.66E-13
	hsa-miR-1301-3p
	0.5682
	0.5699
	0.5322
	0.6890

	hsa-miR-329-1
	3.2076
	5.20E-10
	hsa-miR-329-3p
	-0.3797
	1.0000
	 
	 

	hsa-miR-329-2
	3.2076
	5.20E-10
	
	
	
	
	

	hsa-miR-585
	4.9766
	1.74E-08
	hsa-miR-585-3p
	-0.3147
	1.0000
	 
	 

	hsa-miR-655
	4.8500
	6.76E-08
	hsa-miR-655-3p
	-0.5622
	0.4829
	 
	 

	hsa-miR-195
	-1.6392
	5.21E-06
	hsa-miR-195-5p
	0.4334
	1.0000
	0.3941
	0.9938

	
	
	
	hsa-miR-195-3p
	0.4076
	1.0000
	 
	 

	hsa-miR-100
	1.4542
	3.88E-05
	hsa-miR-100-5p
	-0.1080
	1.0000
	0.1155
	1.0000

	hsa-miR-145
	-1.5500
	0.0001
	hsa-miR-145-5p
	-0.3745
	1.0000
	-0.5914
	0.4062

	
	
	
	hsa-miR-145-3p
	-0.0806
	1.0000
	0.0992
	1.0000

	hsa-miR-628
	-1.8691
	0.0004
	hsa-miR-628-5p
	-0.2293
	1.0000
	0.3689
	1.0000

	
	
	
	hsa-miR-628-3p
	-0.0668
	1.0000
	 
	 

	hsa-miR-378c
	-1.3492
	0.0006
	hsa-miR-378c
	-0.2297
	1.0000
	0.8271
	0.0826

	hsa-miR-378d-1
	-1.3045
	0.0012
	hsa-miR-378d
	-0.5102
	0.7575
	 
	 

	hsa-miR-378d-2
	-1.3106
	0.0014
	
	
	
	
	

	hsa-miR-205
	-1.5397
	0.0013
	hsa-miR-205-5p
	0.1159
	1.0000
	 
	 

	hsa-miR-497
	-1.4454
	0.0017
	hsa-miR-497-5p
	0.3337
	1.0000
	0.3905
	1.0000

	hsa-miR-1180
	-1.2144
	0.0047
	hsa-miR-1180-3p
	-0.4047
	1.0000
	0.5712
	0.4459

	hsa-miR-197
	1.2139
	0.0111
	hsa-miR-197-3p
	0.2987
	1.0000
	0.5412
	0.7159

	hsa-miR-125b-2
	-1.0738
	0.0131
	hsa-miR-125b-2-3p
	-0.4463
	1.0000
	0.0791
	1.0000

	hsa-miR-574
	0.9801
	0.0187
	hsa-miR-574-3p
	0.3279
	1.0000
	0.2852
	1.0000

	hsa-miR-3199-1
	2.1551
	0.0438
	hsa-miR-3199
	-0.2108
	1.0000
	 
	 

	hsa-miR-3199-2
	2.1262
	0.0438
	
	
	
	
	

	hsa-miR-455
	0.8872
	0.0474
	hsa-miR-455-5p
	0.0847
	1.0000
	0.6444
	0.2345

	
	
	
	hsa-miR-455-3p
	0.1339
	1.0000
	0.6374
	0.2567

	hsa-miR-876
	4.5972
	4.64E-17
	 
	 
	 
	 
	 

	hsa-miR-147b
	2.3749
	4.95E-12
	 
	 
	 
	 
	 

	hsa-miR-873
	3.9640
	2.64E-09
	 
	 
	 
	 
	 

	hsa-miR-1185-1
	2.7441
	5.44E-06
	 
	 
	 
	 
	 

	hsa-miR-551a
	-2.0269
	0.0018
	 
	 
	 
	 
	 

	hsa-miR-378e
	-2.1822
	0.0033
	 
	 
	 
	 
	 

	hsa-miR-378i
	-1.2613
	0.0361
	 
	 
	 
	 
	 


· LogFC = Log Fold Change
· FDR = False discovery Rate



Supplementary Table 2: Clinicopathological characteristics of ccRCC patients from TCGA
	Characteristics
	TCGA-KIRC
	CPTAC3

	
	miRNAseq
	RNAseq
	miRNAseq
	RNAseq

	Number of Patients
	71
	72
	148
	149

	Number of Tissues Sequenced
	
	
	
	

	Normal Adjacent Tissue
	71
	72
	148
	149

	Primary Tumor
	71
	72
	228
	230

	Gender
	
	
	
	

	Men
	52 (73.2%)
	52 (72.2%)
	106 (71.6%)
	106 (71.1%)

	Women
	19 (26.8%)
	20 (27.8%)
	42 (28.4%)
	43 (28.9%)

	Age
	
	
	
	

	≥ 64
	32 (45.0%)
	32 (44.4%)
	54 (36.5%)
	55 (36.9%)

	< 64
	39 (55.0%)
	40 (55.6%)
	77 (52.0%)
	77 (51.7%)

	Not Reported
	0 (0.0%)
	0 (0.0%)
	17 (11.5%)
	17 (11.4%)

	Vital Status
	
	
	
	

	Alive
	45 (63.4%)
	45 (62.5%)
	103 (69.6%)
	104 (69.8%)

	Dead
	26 (36.6%)
	27 (37.5%)
	28 (18.9%)
	28 (18.8%)

	Not Reported
	0 (0.0%)
	0 (0.0%)
	17 (11.5%)
	17 (11.4%)

	Mutated VHL
	
	
	
	

	Yes
	31 (43.7%)
	31 (43.1%)
	114 (77.0%)
	114 (76.5%)

	No
	35 (49.3%)
	36 (50.0%)
	34 (23.0%)
	35 (23.5%)

	Not Reported
	5 (7.0%)
	5 (69.4%)
	0 (0.0%)
	0 (0.0%)

	TNM Stage
	
	
	
	

	I
	25 (35.2%)
	25 (34.7%)
	81 (35.5%)
	81 (35.2%)

	II
	11 (15.5%)
	11 (15.3%)
	24 (10.5%)
	24 (10.4%)

	III
	16 (22.5%)
	16 (22.2%)
	66 (28.9%)
	67 (29.1%)

	IV
	19 (26.8%)
	20 (27.8%)
	40 (17.5%)
	41 (17.8%)

	Not Reported
	0 (0.0%)
	0 (0.0%)
	17 (7.5%)
	17 (7.4%)

	Tumor Grade
	
	
	
	

	T1
	27 (38.0%)
	27 (37.5%)
	64 (28.1%)
	64 (27.8%)

	T2
	14 (19.7%)
	14 (19.4%)
	22 (9.6%)
	22 (9.6%)

	T3
	28 (39.4%)
	29 (40.3%)
	74 (32.5%)
	75 (32.6%)

	T4
	2 (2.8%)
	2 (2.8%)
	8 (3.5%)
	8 (3.5%)

	Not Reported
	0 (0.0%)
	0 (0.0%)
	60 (26.3%)
	61 (26.5%)

	Lymph Node Metastasis
	
	
	
	

	N0
	37 (52.1%)
	38 (52.8%)
	46 (20.2%)
	47 (20.4%)

	N1
	2 (2.8%)
	2 (2.8%)
	6 (2.6%)
	6 (2.6%)

	NX
	32 (45.0%)
	32 (44.4%)
	116 (50.9%)
	116 (50.4%)

	Not Reported
	0 (0.0%)
	0 (0.0%)
	60 (26.3%)
	61 (26.5%)

	Distant Metastasis
	
	
	
	

	M0
	53 (74.6%)
	53 (73.6%)
	39 (17.1%)
	40 (17.4%)

	M1
	18 (25.4%)
	19 (26.4%)
	3 (1.3%)
	3 (1.3%)

	Not Reported/Unknown
	0 (0.0%)
	0 (0.0%)
	186 (81.6%)
	187 (81.3%)





Supplementary Table 3: Paired Fold Change of selected miRNAs in TCGA-KIRC cohort
	miRNAs
	Fold change = Tumor CPM / Paired Normal Tissue CPM

	
	Downregulated
(FC < 0.58)
	No Change
	Upregulated
(FC > 1.5)

	hsa-miR-210-3p
	0 (0.00%)
	0 (0.00%)
	71 (100%)

	hsa-miR-224-5p
	0 (0.00%)
	3 (4.23%)
	68 (95.77%)

	hsa-miR-452-5p
	0 (0.00%)
	6 (8.45%)
	65 (91.55%)

	hsa-miR-2355-5p
	0 (0.00%)
	6 (8.45%)
	65 (91.55%)

	hsa-miR-1271-5p
	3 (4.23%)
	12 (16.90%)
	56 (78.87%)

	hsa-miR-126-5p
	3 (4.23%)
	14 (19.72%)
	54 (76.06%)

	hsa-miR-34a-5p
	1 (1.41%)
	19 (26.76%)
	51 (71.83%)

	hsa-miR-126-3p
	4 (5.63%)
	22 (30.99%)
	45 (63.38%)

	hsa-miR-143-5p
	4 (5.63%)
	22 (30.99%)
	45 (63.38%)

	hsa-miR-625-3p
	0 (0.00%)
	28 (39.44%)
	43 (60.56%)

	hsa-miR-148a-3p
	7 (9.86%)
	29 (40.85%)
	35 (49.30%)

	hsa-miR-143-3p
	7 (9.86%)
	32 (45.07%)
	32 (45.07%)

	hsa-miR-148a-5p
	11 (15.49%)
	29 (40.85%)
	31 (43.66%)

	hsa-miR-378a-3p
	23 (32.39%)
	19 (26.76%)
	29 (40.85%)

	hsa-miR-378a-5p
	31 (43.66%)
	14 (19.72%)
	26 (36.62%)

	hsa-let-7c-5p
	18 (25.35%)
	35 (49.30%)
	18 (25.35%)

	hsa-miR-382-5p
	35 (49.30%)
	20 (28.17%)
	16 (22.54%)

	hsa-miR-409-3p
	34 (47.89%)
	24 (33.80%)
	13 (18.31%)

	hsa-miR-99a-3p
	30 (42.25%)
	30 (42.25%)
	11 (15.49%)

	hsa-miR-99a-5p
	25 (35.21%)
	36 (50.70%)
	10 (14.08%)

	hsa-miR-139-5p
	41 (57.75%)
	20 (28.17%)
	10 (14.08%)

	hsa-miR-9-5p
	56 (78.87%)
	5 (7.04%)
	10 (14.08%)

	hsa-miR-139-3p
	41 (57.75%)
	21 (29.58%)
	9 (12.68%)

	hsa-miR-203a-3p
	50 (70.42%)
	13 (18.31%)
	8 (11.27%)

	hsa-miR-379-5p
	47 (66.20%)
	17 (23.94%)
	7 (9.86%)

	hsa-miR-381-3p
	44 (61.97%)
	22 (30.99%)
	5 (7.04%)

	hsa-miR-409-5p
	45 (63.38%)
	21 (29.58%)
	5 (7.04%)

	hsa-miR-20b-5p
	54 (76.06%)
	13 (18.31%)
	4 (5.63%)

	hsa-miR-203b-3p
	63 (88.73%)
	5 (7.04%)
	3 (4.23%)

	hsa-miR-363-3p
	64 (90.14%)
	5 (7.04%)
	2 (2.82%)

	hsa-miR-500a-5p
	57 (80.28%)
	12 (16.90%)
	2 (2.82%)

	hsa-let-7c-3p
	34 (47.89%)
	35 (49.30%)
	2 (2.82%)

	hsa-miR-362-5p
	66 (92.96%)
	4 (5.63%)
	1 (1.41%)

	hsa-miR-500a-3p
	62 (87.32%)
	8 (11.27%)
	1 (1.41%)

	hsa-miR-125b-5p
	38 (53.52%)
	33 (46.48%)
	0 (0.00%)


· CPM = Counts per million
· 

Supplementary Table 4: Paired Fold Change of selected miRNAs in CPTAC3 cohort
	miRNAs
	Fold change = Tumor CPM / Paired Normal Tissue CPM

	
	Downregulated
(FC < 0.58)
	No Change
	Upregulated
(FC > 1.5)

	hsa-miR-210-3p
	0 (0.00%)
	5 (2.19%)
	223 (97.81%)

	hsa-miR-210-5p
	3 (1.32%)
	4 (1.75%)
	221 (96.93%)

	hsa-miR-224-5p
	2 (0.88%)
	9 (3.95%)
	217 (95.18%)

	hsa-miR-1271-5p
	0 (0.00%)
	20 (8.77%)
	208 (91.23%)

	hsa-miR-34a-5p
	1 (0.44%)
	20 (8.77%)
	207 (90.79%)

	hsa-miR-34a-3p
	2 (0.88%)
	19 (8.33%)
	207 (90.79%)

	hsa-miR-2355-5p
	5 (2.19%)
	27 (11.84%)
	196 (85.96%)

	hsa-miR-2355-3p
	1 (0.44%)
	32 (14.03%)
	195 (85.53%)

	hsa-miR-452-5p
	11 (4.82%)
	24 (10.52%)
	193 (84.65%)

	hsa-miR-452-3p
	15 (6.58%)
	29 (12.72%)
	184 (80.70%)

	hsa-miR-627-3p
	13 (5.70%)
	43 (18.86%)
	172 (75.44%)

	hsa-miR-625-3p
	7 (3.07%)
	56 (24.56%)
	165 (72.37%)

	hsa-miR-224-3p
	18 (7.89%)
	48 (21.05%)
	162 (71.05%)

	hsa-miR-548e-3p
	8 (3.51%)
	59 (25.88%)
	161 (70.61%)

	hsa-miR-126-5p
	19 (8.33%)
	49 (21.49%)
	160 (70.18%)

	hsa-miR-126-3p
	13 (5.70%)
	56 (24.56%)
	159 (69.74%)

	hsa-miR-148a-3p
	17 (7.46%)
	77 (33.77%)
	134 (58.77%)

	hsa-miR-34b-3p
	49 (21.49%)
	48 (21.05%)
	131 (57.46%)

	hsa-miR-143-5p
	34 (14.91%)
	80 (35.088%)
	114 (50.00%)

	hsa-miR-625-5p
	50 (21.93%)
	84 (36.84%)
	94 (41.23%)

	hsa-miR-143-3p
	43 (18.86%)
	93 (40.79%)
	92 (40.35%)

	hsa-miR-148a-5p
	36 (15.79%)
	118 (51.75%)
	74 (32.46%)

	hsa-miR-379-3p
	107 (46.93%)
	73 (32.018%)
	48 (21.05%)

	hsa-miR-409-5p
	107 (46.93%)
	75 (32.89%)
	46 (20.18%)

	hsa-miR-382-5p
	103 (45.18%)
	80 (35.09%)
	45 (19.74%)

	hsa-miR-411-3p
	101 (44.30%)
	85 (37.28%)
	42 (18.42%)

	hsa-miR-376b-3p
	140 (61.40%)
	49 (21.49%)
	39 (17.11%)

	hsa-miR-9-3p
	174 (76.32%)
	20 (8.77%)
	34 (14.91%)

	hsa-miR-125b-1-3p
	105 (46.05%)
	90 (39.47%)
	33 (14.47%)

	hsa-miR-376a-3p
	129 (56.58%)
	67 (29.39%)
	32 (14.04%)

	hsa-miR-9-5p
	184 (80.70%)
	13 (5.70%)
	31 (13.60%)

	hsa-miR-409-3p
	117 (51.32%)
	80 (35.09%)
	31 (13.60%)

	hsa-miR-154-3p
	132 (57.89%)
	70 (30.70%)
	26 (11.40%)

	hsa-miR-543
	115 (50.44%)
	87 (38.16%)
	26 (11.40%)

	hsa-miR-382-3p
	113 (49.56%)
	89 (39.04%)
	26 (11.40%)

	hsa-miR-378a-3p
	134 (58.77%)
	69 (30.26%)
	25 (10.96%)

	hsa-miR-378a-5p
	132 (57.89%)
	76 (33.33%)
	20 (8.77%)

	hsa-miR-494-3p
	142 (62.28%)
	66 (28.95%)
	20 (8.77%)

	hsa-miR-139-3p
	132 (57.89%)
	76 (33.33%)
	20 (8.77%)

	hsa-miR-99a-5p
	107 (46.93%)
	103 (45.18%)
	18 (7.89%)

	hsa-miR-139-5p
	150 (65.79%)
	61 (26.75%)
	17 (7.46%)

	hsa-miR-323a-3p
	169 (74.12%)
	42 (18.42%)
	17 (7.46%)

	hsa-miR-299-5p
	148 (64.91%)
	64 (28.07%)
	16 (7.02%)

	hsa-miR-125b-5p
	93 (40.79%)
	120 (52.63%)
	15 (6.58%)

	hsa-miR-495-3p
	133 (58.33%)
	80 (35.09%)
	15 (6.58%)

	hsa-miR-203b-3p
	194 (85.09%)
	18 (8.33%)
	15 (6.58%)

	hsa-miR-381-3p
	161 (70.61%)
	57 (25.00%)
	10 (4.39%)

	hsa-miR-203a-3p
	169 (74.12%)
	50 (21.93%)
	9 (3.95%)

	hsa-let-7c-5p
	113 (49.56%)
	107 (46.93%)
	8 (3.51%)

	hsa-miR-411-5p
	156 (68.42%)
	64 (28.07%)
	8 (3.51%)

	hsa-miR-362-3p
	160 (70.18%)
	60 (26.32%)
	8 (3.51%)

	hsa-let-7c-3p
	158 (69.30%)
	62 (27.19%)
	8 (3.51%)

	hsa-miR-487b-3p
	174 (76.32%)
	47 (20.61%)
	7 (3.07%)

	hsa-miR-138-1-3p
	210 (92.11%)
	10 (4.82%)
	7 (3.07%)

	hsa-miR-299-3p
	173 (75.88%)
	49 (21.49%)
	6 (2.63%)

	hsa-miR-376c-3p
	170 (74.56%)
	52 (22.81%)
	6 (2.63%)

	hsa-miR-379-5p
	169 (74.12%)
	53 (23.25%)
	6 (2.63%)

	hsa-miR-154-5p
	196 (85.96%)
	29 (12.72%)
	3 (1.32%)

	hsa-miR-362-5p
	189 (82.89%)
	36 (15.79%)
	3 (1.32%)

	hsa-miR-363-3p
	207 (90.79%)
	18 (7.89%)
	3 (1.32%)

	hsa-miR-20b-5p
	206 (90.35%)
	19 (8.33%)
	3 (1.32%)

	hsa-miR-500a-5p
	196 (85.96%)
	29 (12.72%)
	3 (1.32%)

	hsa-miR-138-5p
	218 (95.61%)
	8 (3.51%)
	2 (0.88%)

	hsa-miR-500a-3p
	198 (86.84%)
	29 (12.72%)
	1 (0.44%)

	hsa-miR-363-5p
	215 (94.30%)
	11 (5.26%)
	1 (0.44%)

	hsa-miR-99a-3p
	163 (71.49%)
	64 (28.07%)
	1 (0.44%)


· CPM = Counts per million
· 

Supplementary Table 5: Clinicopathological characteristics of ccRCC patients from pilot study
	Characteristics
	CHX
(N =13)
	MET
(N=30)

	Samples
	
	

	Plasma
	13
	30

	Primary Tumor
	13
	0

	Normal Adjacent Tissue
	13
	0

	Gender
	
	

	Men
	6
	26

	Women
	5
	4

	Unknown
	2
	0

	Age
	
	

	≥ 64
	4
	21

	< 64
	7
	9

	Unknown
	2
	0

	Tumor Size Radiology
	
	

	Average (cm3)
	6.682
	8.425

	Median (cm3)
	6.100
	7.45

	Number of unknown
	2
	2

	Tumor Size Pathology
	
	

	Average (cm3)
	6.200
	7.105

	Median (cm3)
	5.200
	6.5

	Number of unknown
	2
	10

	Tumor Grade
	
	

	T1
	3
	4

	T2
	0
	0

	T3
	8
	14

	T4
	0
	1

	Unknown
	2
	11

	Lymph Node Metastasis
	
	

	N0
	2
	1

	N1
	0
	1

	NX
	9
	17

	Unknown
	2
	11

	Distant Metastasis
	
	

	Yes
	1
	30

	No
	10
	0

	Unknown
	2
	0






Supplementary Table 6: TaqMan Probes (ThermoFisher Scientific)
	miRNA isoform
	Catalog Number

	miR 210-3p
	000512

	miR 2355-5p
	241374_mat

	miR 203a-3p
	000507

	miR 9-5p
	000583

	miR 495-3p
	001663

	miR 381-3p
	000571

	miR 154-3p
	000478

	miR 363-3p
	001271

	miR 138-5p
	002284

	miR 34a-5p
	000426

	miR 224-3p
	121210_mat

	miR 152-3p
	000475

	miR 382-5p
	000572

	miR 1301-3p
	002827

	miR 197-3p
	000497

	miR 99a-5p
	000435

	miR 218-5p
	000521

	miR 155-5p
	002623

	miR 340-5p
	002258

	miR 130b-3p
	000456

	miR 181a-3p (miR-213)
	000516

	RNU44
	001094

	RNU48
	001006

	Cel-miR-39-3p
	000200





Supplementary Table 7: Primers used during RT-qPCR
	Genes
	Forward Primer (5’-3’)
	Reverse Primer (5’-3’)

	KLF7
	CTCGGCAGTGGACATCTTG
	CACCAGTTTCAACGTCACCGT

	GLUT1
	TCTGGCATCAACGCTGTCTTC
	CGATACCGGAGCCAATGGT

	ANG
	CTGGGCGTTTTGTTGTTGGTC
	GGTTTGGCATCATAGTGCTGG

	AREG
	GTGGTGCTGTCGCTCTTGATA
	CCCCAGAAAATGGTTCACGCT

	CSF2
	TCCTGAACCTGAGTAGAGACAC
	TGCTGCTTGTAGTGGCTGG

	CXCL8
	ACTGAGAGTGATTGAGAGTGGAC
	AACCCTCTGCACCCAGTTTTC

	F3
	GGCGCTTCAGGCACTACAA
	TTGATTGACGGGTTTGGGTTC

	EDN1
	AGAGTGTGTCTACTTCTGCCA
	CTTCCAAGTCCATACGGAACAA

	F3
	GGCGCTTCAGGCACTACAA
	TTGATTGACGGGTTTGGGTTC

	PTX3
	CATCTCCTTGCGATTCTGTTTTG
	CCATTCCGAGTGCTCCTGA

	ACO1
	AACCCATTCGCACACCTTG
	ATGGTAAGCGCCCATATCTTG

	ARNT2
	GGGACGGTCAAGAAAGAAGGG
	GCATTTCCACACCTCATCCTG

	BTG2
	CCTGTGGGTGGACCCCTAT
	GGCCTCCTCGTACAAGACG

	CMTM4
	TTCAATCGTACTGGCTGCTTT
	CCAGGAATGTGTTCACTGCATA

	DYNLL2
	ACCCTACCTGGCATTGTATCG
	AGCCTGACTTGAAGAGGAGGA

	NR6A1
	GGGATGAACCGGAAGGCTATC
	GGCTGGTTGCTCTCCGAAG

	PFKFB2
	TGATGCCACCAATACAACCCG
	CACAGACGGATTCCACAAAGA

	PTCH1
	ACTTCAAGGGGTACGAGTATGT
	TGCGACACTCTGATGAACCAC

	SLIT2
	AGCCGAGGTTCAAAAACGAGA
	GGCAGTGCAAAACACTACAAGA

	TBC1D14
	GGCAACGAGTTAAATATCACCCA
	CTCCTGTGCTAAGGGACCG

	TMPPE
	GATCGTGCTCCTCTCAGACAT
	CACATTCACCATCCTCACAAACA

	WDFY2
	GAAACCCGGCATGTGTTTATCG
	GCCTGGACTCTGTCGTTGTG

	RPLPO
	GCAGCATCTACAACCCTGAAG
	CACTGGCAACATTGCGGAC

	HPRT1
	GAAAAGGACCCCACGAAGTGT
	AGTCAAGGGCATATCCTACAACA




