Supplementary Table S1. Summary of genomic and transcriptional alterations of 19 UGT family genes in TCGA-LIHC
	Event
	UGT1A1
	UGT1A3
	UGT1A4
	UGT1A5
	UGT1A6
	UGT1A7
	UGT1A8
	UGT1A9
	UGT1A10
	UGT2A1
	UGT2A2
	UGT2A3
	UGT2B4
	UGT2B7
	UGT2B10
	UGT2B11
	UGT2B15
	UGT2B17
	UGT2B28

	LOW
	195
	200
	226
	187
	95
	163
	88
	154
	168
	95
	0
	129
	129
	285
	206
	54
	178
	0
	125

	HIGH
	4
	34
	19
	30
	10
	56
	25
	21
	87
	1
	0
	10
	54
	4
	0
	95
	27
	0
	8

	AMP, LOW
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	AMP
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1

	HOMDEL, LOW
	0
	0
	1
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D120H
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0

	H456Q
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0

	K231del
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	*1*
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	Q399P
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	T104K, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	K95Efs*26, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	V8L
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	K473N, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0

	S69T, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0

	AMP, HIGH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	R527G, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0

	UGT2B11-SULT1D1P fusion, AMP, HIGH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	V197A
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	D399E
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0

	W224R, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0

	M421T, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0

	I62F
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	S446*, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	I122Lfs*8, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	UGT2B4-MTHFD2L fusion, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	L188Sfs*13, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	C124F
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	V242E
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	P153S
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D260G, LOW
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Y231C
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D489_L495del
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	UGT1A6-GLUL fusion
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	UGT1A6-JPH3 fusion
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	G171*
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	L363del, HIGH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	F223Y
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	R254Q
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Y261C, HIGH
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	G121E
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	HSD17B11-UGT2A3 fusion, HIGH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	R202I, LOW
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	D480N
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	P453S
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Total events
	201
	237
	248
	219
	110
	221
	117
	178
	259
	97
	4
	143
	191
	293
	212
	151
	209
	2
	136





Supplementary Table S2. Pearson correlation matrix among 19 UGT family genes based on RNA-seq expression data from TCGA-LIHC
	　
	UGT1A1
	UGT1A3
	UGT1A4
	UGT1A5
	UGT1A6
	UGT1A7
	UGT1A8
	UGT1A9
	UGT1A10
	UGT2A1
	UGT2A2
	UGT2A3
	UGT2B4
	UGT2B7
	UGT2B10
	UGT2B11
	UGT2B15
	UGT2B17
	UGT2B28

	UGT1A1
	1.000
	0.414
	0.558
	0.222
	0.125
	-0.023
	-0.047
	0.346
	-0.080
	-0.060
	
	-0.057
	0.110
	0.039
	0.279
	0.131
	0.080
	
	0.247

	UGT1A3
	0.414
	1.000
	0.608
	0.248
	0.162
	-0.045
	-0.017
	0.464
	-0.068
	-0.055
	
	-0.102
	0.052
	0.083
	0.362
	0.099
	0.217
	
	0.273

	UGT1A4
	0.558
	0.608
	1.000
	0.397
	0.178
	-0.061
	-0.035
	0.553
	-0.070
	0.014
	
	-0.003
	0.194
	0.136
	0.287
	0.163
	0.253
	
	0.313

	UGT1A5
	0.222
	0.248
	0.397
	1.000
	0.114
	0.017
	0.014
	0.328
	0.337
	0.069
	
	0.005
	0.221
	0.016
	0.071
	0.246
	0.178
	
	0.233

	UGT1A6
	0.125
	0.162
	0.178
	0.114
	1.000
	0.008
	0.019
	0.363
	-0.024
	0.096
	
	-0.080
	0.324
	0.332
	0.329
	-0.020
	0.162
	
	0.199

	UGT1A7
	-0.023
	-0.045
	-0.061
	0.017
	0.008
	1.000
	0.151
	0.164
	0.303
	0.036
	
	0.048
	0.042
	-0.055
	-0.074
	-0.028
	-0.068
	
	0.026

	UGT1A8
	-0.047
	-0.017
	-0.035
	0.014
	0.019
	0.151
	1.000
	0.206
	0.413
	0.062
	
	0.062
	0.037
	-0.072
	-0.108
	0.010
	-0.031
	
	-0.004

	UGT1A9
	0.346
	0.464
	0.553
	0.328
	0.363
	0.164
	0.206
	1.000
	0.170
	0.197
	
	0.138
	0.391
	0.237
	0.249
	0.088
	0.300
	
	0.346

	UGT1A10
	-0.080
	-0.068
	-0.070
	0.337
	-0.024
	0.303
	0.413
	0.170
	1.000
	0.155
	
	0.063
	0.057
	-0.073
	-0.124
	0.081
	-0.023
	
	0.064

	UGT2A1
	-0.060
	-0.055
	0.014
	0.069
	0.096
	0.036
	0.062
	0.197
	0.155
	1.000
	
	0.164
	0.462
	0.237
	0.150
	0.064
	0.244
	
	0.249

	UGT2A2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UGT2A3
	-0.057
	-0.102
	-0.003
	0.005
	-0.080
	0.048
	0.062
	0.138
	0.063
	0.164
	
	1.000
	0.144
	0.127
	-0.009
	0.118
	0.228
	
	0.103

	UGT2B4
	0.110
	0.052
	0.194
	0.221
	0.324
	0.042
	0.037
	0.391
	0.057
	0.462
	
	0.144
	1.000
	0.390
	0.303
	0.079
	0.498
	
	0.541

	UGT2B7
	0.039
	0.083
	0.136
	0.016
	0.332
	-0.055
	-0.072
	0.237
	-0.073
	0.237
	
	0.127
	0.390
	1.000
	0.698
	-0.030
	0.408
	
	0.375

	UGT2B10
	0.279
	0.362
	0.287
	0.071
	0.329
	-0.074
	-0.108
	0.249
	-0.124
	0.150
	
	-0.009
	0.303
	0.698
	1.000
	0.027
	0.481
	
	0.488

	UGT2B11
	0.131
	0.099
	0.163
	0.246
	-0.020
	-0.028
	0.010
	0.088
	0.081
	0.064
	
	0.118
	0.079
	-0.030
	0.027
	1.000
	0.118
	
	0.456

	UGT2B15
	0.080
	0.217
	0.253
	0.178
	0.162
	-0.068
	-0.031
	0.300
	-0.023
	0.244
	
	0.228
	0.498
	0.408
	0.481
	0.118
	1.000
	
	0.400

	UGT2B17
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UGT2B28
	0.247
	0.273
	0.313
	0.233
	0.199
	0.026
	-0.004
	0.346
	0.064
	0.249
	　
	0.103
	0.541
	0.375
	0.488
	0.456
	0.400
	　
	1.000






Supplementary Table S3. Diagnostic performance of UGT1A10, UGT2B11, and UGT2B28 for distinguishing HCC from non-tumorous liver tissues based on ROC analysis
	Marker
	Comparison
	AUC
	95% CI
	Youden index J
	Associated criterion
	Sensitivity
	Specificity

	UGT1A10
	NT vs HCC
	0.638
	0.611 to 0.664
	0.2593
	>0.141531016
	34.67
	91.26

	UGT2B11
	NT vs HCC
	0.79
	0.768 to 0.812
	0.4646
	>2.761072471
	56.49
	89.97

	UGT2B28
	NT vs HCC
	0.57
	0.543 to 0.596
	0.111
	>0.113847921
	49.45
	61.65

	UGT1A10
	ADJ_HCC vs HCC
	0.609
	0.577 to 0.639
	0.2478
	>0.207877987
	30.25
	94.53

	UGT2B11
	ADJ_HCC vs HCC
	0.783
	0.756 to 0.808
	0.4731
	>2.494442237
	59.81
	87.5

	UGT2B28
	ADJ_HCC vs HCC
	0.571
	0.540 to 0.603
	0.1234
	>0.113847921
	49.45
	62.89





Supplementary Table S4. Pairwise comparison of ROC curves using the DeLong test
	Comparison
	Dataset comparison
	AUC difference
	95% CI of difference
	p-value

	UGT2B11 vs UGT1A10
	NT vs HCC
	0.153
	0.118 to 0.187
	<0.001

	UGT2B11 vs UGT2B28
	NT vs HCC
	0.221
	0.190 to 0.252
	<0.001

	UGT2B11 vs UGT1A10
	ADJ_HCC vs HCC
	0.174
	0.132 to 0.217
	<0.001

	UGT2B11 vs UGT2B28
	ADJ_HCC vs HCC
	0.212
	0.172 to 0.251
	<0.001





Supplementary Table S5. Hallmark gene set enrichment analysis associated with UGT2B11 expression in TCGA-LIHC
	ID
	setSize
	ES
	NES
	pvalue
	p.adjust

	HALLMARK_E2F_TARGETS
	195
	0.816
	1.762
	1.0E-10
	2.5E-09

	HALLMARK_G2M_CHECKPOINT
	189
	0.809
	1.744
	1.0E-10
	2.5E-09

	HALLMARK_MYC_TARGETS_V1
	193
	0.754
	1.627
	2.4E-10
	4.0E-09

	HALLMARK_MITOTIC_SPINDLE
	198
	0.732
	1.584
	8.3E-09
	1.0E-07

	HALLMARK_INTERFERON_ALPHA_RESPONSE
	95
	0.738
	1.528
	5.5E-05
	5.5E-04

	HALLMARK_mTORC1_SIGNALING
	193
	0.664
	1.433
	8.1E-05
	6.7E-04

	HALLMARK_PROTEIN_SECRETION
	95
	0.727
	1.505
	1.3E-04
	8.4E-04

	HALLMARK_ALLOGRAFT_REJECTION
	195
	0.659
	1.425
	1.3E-04
	8.4E-04

	HALLMARK_PI3K_AKT_MTOR_SIGNALING
	104
	0.714
	1.490
	2.0E-04
	9.4E-04

	HALLMARK_UNFOLDED_PROTEIN_RESPONSE
	105
	0.705
	1.472
	2.1E-04
	9.4E-04

	HALLMARK_DNA_REPAIR
	146
	0.680
	1.455
	1.9E-04
	9.4E-04

	HALLMARK_INTERFERON_GAMMA_RESPONSE
	196
	0.647
	1.398
	3.1E-04
	1.3E-03

	HALLMARK_OXIDATIVE_PHOSPHORYLATION
	184
	-0.446
	-1.388
	2.4E-03
	9.2E-03

	HALLMARK_GLYCOLYSIS
	196
	0.618
	1.334
	3.3E-03
	1.2E-02

	HALLMARK_XENOBIOTIC_METABOLISM
	196
	-0.422
	-1.293
	8.8E-03
	2.9E-02

	HALLMARK_BILE_ACID_METABOLISM
	112
	-0.489
	-1.395
	1.1E-02
	3.5E-02

	HALLMARK_COAGULATION
	138
	-0.447
	-1.327
	1.5E-02
	4.5E-02






Supplementary Table S6. Correlation of UGT2B11 expression with eleven canonical Treg marker genes in the TCGA-LIHC cohort
	
	marker
	partial.rho
	P

	regulatory T cells
(Treg)
	CD4
	-0.066
	2.18e−01

	
	HAVCR2
(TIM-3)
	0.171
	1.48e−03

	
	TIGIT
	0.149
	5.62e−03

	
	IL2RA(CD25)
	0.187
	4.75e−04

	
	NT5E (CD73)
	0.2
	1.88e−04

	
	CTLA4
	0.242
	5.31e−06

	
	TNFRSF4(OX40)
	0.122
	2.34e−03

	
	TNFRSF9
(4-1BB)
	0.222
	3.31e−05

	
	CCR8
	0.225
	2.44e−06

	
	ICOS
	0.23
	1.59e−05

	
	CCR4
	0.106
	4.96e−02






