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Figure S2 Identification of HALLMARK, GO, and KEGG enrichment between high- and low-risk scores subgroups.
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Figure S3 The predictive significance of the prognostic model was verified in the nomogram. (A)  A nomogram model was built. (B) The likelihood of 1-, 2-, and 3-year survival rates' predicted and actual overlap on the calibration curves showed good agreement.
Table S1 Clinical characteristics of HCC patients involved in the study
	
	TCGA cohort
(N=342)
	ICGC cohort
(N=227)
	Clinical cohort
(N=59)

	Gender      Male
	233
	61
	45

	Female
	109
	166
	14

	Age       ≤60 years
	165
	49
	27

	>60 years
	177
	178
	32

	Grade      G1/2
	214
	
	35

	G3/4
	123
	
	24

	unknown
	5
	
	 

	TNM Stage   I/II
	238
	140
	42

	III/IV
	83
	87
	17

	unknown
	21
	0
	0

	Vascular Invasion Yes
	101
	
	 

	No
	187
	
	 

	unknown
	54
	
	 

	Recurrence With tumor
	122
	
	29

	Tumor free
	153
	
	30

	unknown
	67
	
	0

	Cirrhosis    With
	65
	
	6

	Without
	134
	
	53

	unknown
	143
	
	0

	AFP value   <=400 ng/ml
	199
	
	22

	> 400ng/ml
	61
	
	37

	NA
	82
	
	0

	HBV or HCV Infection
	
	
	 

	Yes
	141
	
	41

	No
	161
	
	18

	unknown
	40
	
	0


Table S2 The sequences of the qRT-PCR primers used in this study
	Gene
	Forward primer
	Reverse primer

	RRAGD
	CTAGCGGACTACGGAGACG
	ATGAGCAGGATTCTCGGCTTC

	AP1M2
	TGTCTTCATTCTGGACGTTAAGG
	AGTGCTCAATCTTGCTCATGG

	CRHBP
	ATGTCGCCCAACTTCAAACTT
	GCAGGAAAGGATCGTAGTCCG	

	NCSTN
	AATAAAACAGCTCCCTGTGTTCG
	ACTACGTGGATAACCCCTGTG

	SLCO4C1
	CGCCCTCCCAAATCGAAGTC
	TCCAGCCGTAAGACCCCTC

	β-ACTIN
	CGTGGGCCGCCCTAGGCACCA
	TTGGCTTAGGGTTCAGGGGGG



Table S3 Correlation of risk scores with genes associated with lysosome-related genes
	symbol	
	correlation
	P value
	symbol
	correlation
	P value

	FUCA2
	0.539211
	3.44E-27
	CKAP4
	0.558861
	1.74E-29

	M6PR
	0.452139
	1.23E-18
	DRAM1
	0.496431
	1.11E-22

	AP2B1
	0.422423
	3.11E-16
	VPS45
	0.598576
	1.27E-34

	SPAG9
	0.427874
	1.17E-16
	RPS6KC1
	0.560894
	9.87E-30

	STARD3NL
	0.471572
	2.45E-20
	BIN1
	0.401973
	1.03E-14

	CLCN6
	0.466544
	6.91E-20
	CTSV
	0.48055
	3.67E-21

	CAPN1
	0.539623
	3.09E-27
	FLOT1
	0.490979
	3.77E-22

	SERPINB1
	0.434977
	3.21E-17
	ACTR2
	0.480703
	3.55E-21

	RRAGD
	0.587593
	3.94E-33
	DNAJC13
	0.509796
	5.07E-24

	GRN
	0.52133
	3.16E-25
	SLC15A4
	0.513495
	2.11E-24

	CLEC16A
	0.407326
	4.22E-15
	VPS33A
	0.544646
	8.26E-28

	ZFYVE16
	0.462125
	1.70E-19
	CLTC
	0.537825
	4.94E-27

	SLC66A1
	0.512284
	2.81E-24
	NPC1
	0.650045
	1.89E-42

	HEXB
	0.416128
	9.38E-16
	RPTOR
	0.559444
	1.48E-29

	MCOLN3
	0.4791
	5.00E-21
	WDR45B
	0.600246
	7.44E-35

	CTSA
	0.492969
	2.42E-22
	BCL10
	0.520559
	3.82E-25

	AP3D1
	0.45587
	5.92E-19
	SNX27
	0.591226
	1.28E-33

	GNAI3
	0.483402
	1.98E-21
	PI4KB
	0.586652
	5.26E-33

	ATP11A
	0.461107
	2.08E-19
	SNAPIN
	0.556102
	3.74E-29

	VPS35
	0.514216
	1.77E-24
	PSEN2
	0.404871
	6.37E-15

	AP3M2
	0.446814
	3.46E-18
	ATP6V1C2
	0.483028
	2.15E-21

	ATP6AP1
	0.465598
	8.38E-20
	VPS54
	0.484954
	1.42E-21

	ZFYVE26
	0.471738
	2.36E-20
	STK11IP
	0.486509
	1.01E-21

	NSF
	0.574593
	1.95E-31
	RUBCN
	0.558144
	2.13E-29

	TSG101
	0.505838
	1.28E-23
	CRHBP
	-0.49162
	3.27E-22

	RAB7A
	0.511625
	3.29E-24
	CCZ1B
	0.440605
	1.13E-17

	PIK3C3
	0.40009
	1.41E-14
	ATP6V0D2
	0.464732
	1.00E-19

	GNB1
	0.503877
	2.02E-23
	SURF4
	0.417643
	7.21E-16

	STX7
	0.526951
	7.85E-26
	LAMTOR1
	0.440283
	1.20E-17

	HSP90AA1
	0.405837
	5.42E-15
	DSN1
	0.556074
	3.77E-29

	AP4E1
	0.49237
	2.77E-22
	PIP4K2A
	0.441742
	9.09E-18

	OSTM1
	0.450023
	1.86E-18
	ABCB9
	0.451394
	1.43E-18

	CHMP2B
	0.528783
	4.96E-26
	UEVLD
	0.489987
	4.69E-22

	SEH1L
	0.530621
	3.12E-26
	PLBD2
	0.553594
	7.44E-29

	SNAP23
	0.425176
	1.91E-16
	TIAL1
	0.478237
	6.01E-21

	HSP90AB1
	0.516182
	1.10E-24
	AP1S3
	0.534304
	1.22E-26

	KLHL22
	0.421898
	3.41E-16
	LPCAT1
	0.563264
	5.07E-30

	SNAP29
	0.425578
	1.77E-16
	FLCN
	0.480655
	3.59E-21

	MAPK1
	0.490104
	4.57E-22
	ATP6V1C1
	0.49154
	3.33E-22

	GGA1
	0.503487
	2.21E-23
	PIP4P2
	0.458709
	3.37E-19

	HPS4
	0.541197
	2.05E-27
	PI4K2A
	0.440775
	1.09E-17

	CYB5R3
	0.401303
	1.15E-14
	DRAM2
	0.510824
	3.98E-24

	AP1B1
	0.538651
	3.98E-27
	CCT8
	0.522752
	2.23E-25

	HMGXB4
	0.527962
	6.10E-26
	SEC13
	0.426978
	1.38E-16

	PYGB
	0.477702
	6.74E-21
	ATP13A2
	0.522658
	2.28E-25

	DNAJC5
	0.592583
	8.41E-34
	VMA21
	0.466451
	7.04E-20

	CHMP4B
	0.523605
	1.80E-25
	SHKBP1
	0.509604
	5.31E-24

	VAPA
	0.475839
	1.00E-20
	VPS11
	0.539952
	2.84E-27

	ABCD1
	0.492353
	2.78E-22
	SQSTM1
	0.488444
	6.60E-22

	GLA
	0.45104
	1.53E-18
	AP2M1
	0.413396
	1.50E-15

	NPRL3
	0.439552
	1.37E-17
	NCSTN
	0.572379
	3.72E-31

	CLCN7
	0.537535
	5.32E-27
	TRIM17
	0.41827
	6.46E-16

	GGA2
	0.505187
	1.49E-23
	TMEM79
	0.538516
	4.13E-27

	LAPTM4B
	0.487701
	7.77E-22
	GLB1L
	0.408931
	3.22E-15

	SNX16
	0.475865
	9.94E-21
	GYG1
	0.481115
	3.25E-21

	IL4I1
	0.446443
	3.71E-18
	PRKCD
	0.64962
	2.23E-42

	ANKRD27
	0.577875
	7.39E-32
	WDR41
	0.427062
	1.36E-16

	KXD1
	0.505849
	1.28E-23
	CHMP4C
	0.452964
	1.05E-18

	IMPDH1
	0.470071
	3.34E-20
	WASHC5
	0.518212
	6.76E-25

	RHEB
	0.474427
	1.35E-20
	VCP
	0.467141
	6.11E-20

	HPS1
	0.456317
	5.42E-19
	PIP4P1
	0.495812
	1.28E-22

	RAB5C
	0.528672
	5.10E-26
	CCT2
	0.553981
	6.69E-29

	VAT1
	0.512236
	2.84E-24
	TPP1
	0.454075
	8.44E-19

	MMD
	0.552976
	8.80E-29
	VPS39
	0.43047
	7.34E-17

	TMEM97
	0.419883
	4.87E-16
	STX3
	0.579457
	4.62E-32

	MANBA
	0.425197
	1.90E-16
	FTH1
	0.463787
	1.21E-19

	UNC93B1
	0.438733
	1.60E-17
	SPNS1
	0.550324
	1.81E-28

	CBL
	0.44346
	6.56E-18
	GLB1
	0.490412
	4.27E-22

	ITFG2
	0.443416
	6.62E-18
	PA2G4
	0.568789
	1.05E-30

	USP5
	0.403973
	7.40E-15
	KIF5B
	0.501699
	3.34E-23

	GNPTAB
	0.429113
	9.39E-17
	GNB2
	0.411193
	2.19E-15

	FAF2
	0.55663
	3.23E-29
	PSMD1
	0.488918
	5.94E-22

	USP4
	0.481627
	2.91E-21
	SLCO4C1
	0.49542
	1.40E-22

	NPRL2
	0.428837
	9.87E-17
	KLC2
	0.578269
	6.58E-32

	ATP6V1A
	0.444972
	4.92E-18
	PLEKHF2
	0.408718
	3.34E-15

	WDR48
	0.501655
	3.38E-23
	GBA
	0.52419
	1.56E-25

	CHMP3
	0.456324
	5.41E-19
	GAK
	0.485222
	1.34E-21

	ABCB6
	0.404838
	6.41E-15
	SLC26A11
	0.667175
	2.11E-45

	RNF19B
	0.425944
	1.66E-16
	SGSH
	0.568933
	1.01E-30

	NCF2
	0.405535
	5.70E-15
	IST1
	0.452774
	1.09E-18

	PLEKHM2
	0.497587
	8.56E-23
	ATP6AP2
	0.439055
	1.51E-17

	TMEM9
	0.485327
	1.31E-21
	TRAK1
	0.450874
	1.58E-18

	RRAGC
	0.57149
	4.82E-31
	ANXA2
	0.414043
	1.34E-15

	SLC17A5
	0.500829
	4.08E-23
	AP2A2
	0.508124
	7.52E-24

	OCRL
	0.463156
	1.38E-19
	VPS33B
	0.509173
	5.87E-24

	ANXA11
	0.450578
	1.67E-18
	AP3M1
	0.458226
	3.71E-19

	CCZ1
	0.419195
	5.50E-16
	ATP6V0A2
	0.475934
	9.80E-21

	RAMP3
	-0.48206
	2.65E-21
	HGS
	0.56745
	1.54E-30

	CLTA
	0.510157
	4.66E-24
	ATP6V0C
	0.402382
	9.64E-15

	VPS26A
	0.527136
	7.50E-26
	BLOC1S4
	0.518421
	6.43E-25

	CCDC91
	0.406951
	4.50E-15
	TPCN1
	0.556243
	3.59E-29

	SLC36A1
	0.620531
	8.77E-38
	FNBP1
	0.410901
	2.30E-15

	ABCC10
	0.520238
	4.13E-25
	AGRN
	0.429547
	8.68E-17

	GGA3
	0.602797
	3.27E-35
	TUBB4B
	0.41098
	2.27E-15

	AP5S1
	0.40231
	9.76E-15
	BLOC1S5
	0.416236
	9.21E-16

	BECN1
	0.445334
	4.59E-18
	CLN3
	0.432982
	4.64E-17

	RAP1B
	0.435603
	2.86E-17
	BLOC1S3
	0.573952
	2.35E-31

	ATP6V1F
	0.456662
	5.06E-19
	ZKSCAN3
	0.532499
	1.94E-26

	CLN6
	0.56449
	3.59E-30
	TUBB
	0.513881
	1.92E-24

	AP1M2
	0.526099
	9.72E-26
	GDAP2
	0.475207
	1.14E-20

	SNX6
	0.422389
	3.13E-16
	MYO6
	0.516079
	1.13E-24

	UBA1
	0.510476
	4.32E-24
	GM2A
	0.546576
	4.94E-28

	ATP6V1E1
	0.499074
	6.10E-23
	ADA
	0.4696
	3.68E-20

	CAP1
	0.496485
	1.10E-22
	AP2A1
	0.470513
	3.05E-20

	PPT1
	0.504327
	1.82E-23
	IGF2R
	0.493571
	2.11E-22

	RBSN
	0.484613
	1.53E-21
	DYNC1H1
	0.539687
	3.04E-27

	ACLY
	0.601395
	5.15E-35
	SRC
	0.530521
	3.20E-26

	STARD3
	0.558885
	1.73E-29
	SULT1C2
	0.498036
	7.73E-23

	VPS13B
	0.403717
	7.73E-15
	GLMP
	0.520326
	4.04E-25

	AP3B1
	0.51316
	2.28E-24
	NEU1
	0.601096
	5.67E-35

	ARL8B
	0.599117
	1.07E-34
	SNX2
	0.436489
	2.43E-17

	SORT1
	0.471758
	2.35E-20
	SLC48A1
	0.412821
	1.66E-15

	LAMTOR5
	0.409666
	2.84E-15
	GPC2
	0.443664
	6.32E-18

	NAPG
	0.474057
	1.45E-20
	SLC35F6
	0.54842
	3.02E-28

	TMEM165
	0.497021
	9.73E-23
	CPNE1
	0.412966
	1.62E-15

	P2RX4
	0.535998
	7.91E-27
	VPS16
	0.448625
	2.44E-18

	SNX14
	0.465677
	8.25E-20
	IFI30
	0.51904
	5.53E-25

	CD63
	0.420873
	4.09E-16
	AP4M1
	0.523754
	1.74E-25

	CD164
	0.42218
	3.25E-16
	PLEKHM1
	0.47224
	2.13E-20

	GNS
	0.54967
	2.16E-28
	DDOST
	0.543609
	1.09E-27

	TMBIM1
	0.462368
	1.62E-19
	TMEM199
	0.515407
	1.33E-24

	TGFBRAP1
	0.46792
	5.21E-20
	BORCS8
	0.46834
	4.78E-20

	GCC2
	0.425699
	1.74E-16
	PIP4K2B
	0.547677
	3.68E-28

	SCYL2
	0.428756
	1.00E-16
	
	
	


Table S4 Immune cells with differences in abundance between high- and low-risk score groups by the four algorithms
	Algorithms
	Type of immune cells

	CIBERSORT 
	Tregs, neutrophils, follicular helper T cells, and macrophages. M0 cell

	TIMER
	CD4 T cells, neutrophils, macrophages, myeloid dendritic cells, CD8 T cell

	xCELL
	memory CD4 T cell, naïve CD4 T cell, effector memory CD4 T cell, naïve CD8 T cell, CD8 T cell, central memory CD8 T cell, common lymphoid progenitor, myeloid dendritic cell, endothelial cell, cancer-associated fibroblast, granulocyte monocyte progenitor, hematopoietic stem cell, macrophage M2, mast cell, plasmacytoid dendritic cell, macrophage, NK T cell, Th1 CD4 T cell

	MPCcounter
	monocyte, macrophage monocyte



Table S5 27 kinds of tumor-sensitive drugs significantly associated with risk scores.
	Drug
	correlation coefficient
	pvalue

	Docetaxel
	-0.48823
	8.75E-05

	Litronesib
	-0.45337
	0.000311

	ARQ-621
	-0.43455
	0.000584

	TAK Plk inhibitor
	-0.43429
	0.000589

	ARRY-520 Isomer A
	-0.42693
	0.000746

	BI-2536
	-0.42414
	0.000815

	VX-944
	-0.42211
	0.000868

	CX-5461
	-0.41444
	0.001101

	GSK-921
	-0.4143
	0.001106

	LGK-974
	0.41319
	0.001144

	Des-fluoro-TAK-960
	-0.40494
	0.001466

	Volasertib
	-0.38713
	0.002453

	Lexibulin
	-0.38598
	0.002534

	Paclitaxel
	-0.38353
	0.002713

	sr 13654
	-0.37973
	0.003014

	TAK-901
	-0.37936
	0.003045

	GSK-461364
	-0.36972
	0.003952

	NMS-1286937
	-0.36306
	0.004711

	XL-019
	-0.36188
	0.004858

	MLN-0905
	-0.36011
	0.005085

	OSU-03012
	-0.3586
	0.005288

	EXEL-2280
	-0.35497
	0.005803

	EMD-534085
	-0.35071
	0.006463

	Vinblastine
	-0.34903
	0.006741

	geldanamycin analog
	-0.34524
	0.007407

	AT-7519
	-0.34182
	0.008056

	Carfilzomib
	-0.33702
	0.009051
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