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Supplementary Table 1. Differences in clinical characteristics between different HBV-HCC cancer subtypes.

Clinical characteristic Level CS1 (n=72) CS2 (n=27) p-value
Futime (Days) (median [IQR]) / 699.50 [531.50, 1538.75] 469.00 [291.00, 1121.50] 0.041
Age (Years) / 54.25+11.00 57.11+£12.63 0.305
Gender (%) Female 13 (18.1) 3(11.1) 0.596
Male 59 (81.9) 24 (88.9)
T (%) T1 57 (79.2) 12 (44.4) 0.003
T2 10 (13.9) 8(29.6)
T3 5(6.9) 5(18.5)
T4 0(0.0) 2(74)
N (%) NO 66 (100.0) 24 (100.0) NA
M (%) MO 64 (100.0) 22 (95.7) 0.591
M1 0 (0.0) 1(4.3)
TNM_stage (%) Stage | 56 (78.9) 12 (46.2) 0.006
Stage 11 10 (14.1) 8(30.8)
Stage III 5(7.0) 5(19.2)
Stage IV 0(0.0) 1(3.8)
Grade (%) Gl 4 (5.6) 2(74) 0.028
G2 33 (45.8) 4 (14.8)
G3 30 (41.7) 16 (59.3)
G4 5(6.9) 5(18.5)
Adjacent hepatic tissue Mild 25 (50.0) 17 (81.0) 0.033
inflammation extent type (%) None 20 (40.0) 2(9.5)
Severe 5(10.0) 2(9.5)
Child-Pugh (%) A 65 (92.9) 25(96.2) 0.771
B 4(5.7) 1(3.8)
C 1(1.4) 0(0.0)
Vascular invasion Macro 2(2.8) 2 (8.0) <0.001
(%) Micro 10 (14.1) 13 (52.0)
None 59 (83.1) 10 (40.0)




Supplementary Table 2. Details of the ten models.

Journal PMID First Author Gene Coefficient
Journal of medical virology 37721443 Xinhao Peng ACLY 0.007
Journal of medical virology 37721443 Xinhao Peng SQSTM1 0.0009
Journal of medical virology 37721443 Xinhao Peng RIPK2 0.025
Journal of medical virology 37721443 Xinhao Peng S100A9 0.0002
Journal of medical virology 37721443 Xinhao Peng NLRP4 0.1681
Clinical and Investigative Medicine 34600458 Jia Shen DSCR4 0.3576
Clinical and Investigative Medicine 34600458 Jia Shen DBH 0.3273
Clinical and Investigative Medicine 34600458 Jia Shen ECM1 -0.8191
Clinical and Investigative Medicine 34600458 Jia Shen GDAPI1 0.6525
Clinical and Investigative Medicine 34600458 Jia Shen MATR3 2.1210
Clinical and Investigative Medicine 34600458 Jia Shen RFC4 0.0790
BMC Gastroenterology 37957550 Ping Yan ACADVL -0.5362
BMC Gastroenterology 37957550 Ping Yan ACATI1 -0.3284
BMC Gastroenterology 37957550 Ping Yan ACSL3 0.6345
BMC Gastroenterology 37957550 Ping Yan ADH4 -0.1621
BMC Gastroenterology 37957550 Ping Yan ECI1 -0.0467
Frontiers in Immunology 37180150 Jianming Dong PINK1 -0.4025
Frontiers in Immunology 37180150 Jianming Dong LGALS3 0.2081
Frontiers in Immunology 37180150 Jianming Dong G6PD 0.2371
Infectious Agents and Cancer 36474267 Lei Wang HMMR 0.142113311
Infectious Agents and Cancer 36474267 Lei Wang MCM6 0.084558199
Infectious Agents and Cancer 36474267 Lei Wang TPX2 0.285390199
Infectious Agents and Cancer 36474267 Lei Wang KIF20A 0.08339874
Infectious Agents and Cancer 36474267 Lei Wang CCL20 0.029641894
Infectious Agents and Cancer 36474267 Lei Wang RGS2 0.031218559
Infectious Agents and Cancer 36474267 Lei Wang NUSAPI -0.449566369
Infectious Agents and Cancer 36474267 Lei Wang FABPS 0.002614688
Infectious Agents and Cancer 36474267 Lei Wang FZD6 0.017389305
Infectious Agents and Cancer 36474267 Lei Wang PBK 0.094068871
Infectious Agents and Cancer 36474267 Lei Wang STK39 0.032363425
Molecular Medicine 32552682 Qiongxuan Fang HNRNPA2BI1 0.0125
Molecular Medicine 32552682 Qiongxuan Fang RBM15 0.5117
Journal of Oncology 36072970 Zhenfu Gao ATIC 0.015
Journal of Oncology 36072970 Zhenfu Gao KIF2C 0.0417
Journal of Cancer 31737106 Xiwen Liao TOP2A 0.628
Journal of Cancer 31737106 Xiwen Liao PRC1 0.231
Frontiers in Immunology 38799437 Jinyue Tian CHMP4C NA
Frontiers in Immunology 38799437 Jinyue Tian DLAT NA
Frontiers in Immunology 38799437 Jinyue Tian MMP1 NA
Frontiers in Immunology 38799437 Jinyue Tian NLRP6 NA
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Supplementary Figure 1. Effects of CS on DSS, PFI, and DFI of HBV-HCC in the TCGA-LIHC
cohort. a KM curves revealing differences in DSS, PFI, and DFI between HBV-HCC in CS1 and CS2
groups. b ROC curves reveal the ability of CSs to predict DSS, PFI, and DFI in HBV-HCC. c¢-d
Univariate and multivariate Cox regression analyses revealing the effect of CSs on HBV-HCC patients'
DSS, PFI, and DFI.
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Supplementary Figure 2. Differences in CNV frequency and gistic scores between patients with

different CSs. a CNV frequency; b gistic scores.
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Supplementary Figure 3. Principal component analysis results of five cohorts before and after

batch effect correction (a: before; b: after)
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Supplementary Figure 4. Effects of the ten genes included in the algorithmic combination of

RSF+Enet[alpha=0.2] on OS in HBV-HCC patients in TCGA-LIHC cohort.
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Supplementary Figure 5. ROC curves reveal the ability of MLPS to predict OS in HBV-HCC in
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Supplementary Figure 6. Univariate and multivariate Cox regression analyses revealing the effect
of MLPS on OS in the five cohorts.
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Supplementary Figure 7. Effects of MLPS on HBV-HCC in TCGA-LIHC cohort. a Differences in
DSS, PFI, and DFI between HBV-HCC patients in the high-MLPS and low-MLPS groups. b ROC curves
reveal the ability of MLPS to predict DSS, PFI, and DFI in HBV-HCC. c-d Univariate and multivariate
Cox regression analyses revealing the effect of MLPS on HBV-HCC patients' DSS, PFI, and DFI.
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Supplementary Figure 8. Superiority and robustness of MLPS in predicting prognosis of HBV-
HCC. a C-index of MLPS compared with ten models on prognosis of HBV-HCC patients. b Comparison
of the C-index of OS, DSS, PFI, and DFI in the TCGA-LIHC cohort of patients with MLPS and other
clinical characteristics prognostic of HBV-HCC. ¢ Comparison of C-index of OS in MLPS with other
clinical characteristics of prognostic HBV-HCC patients in GSE14520, GSE144269, ICGC-LIRI-JP, and
CHCC-HBYV cohorts.
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Supplementary Figure 9. Differences in genomic variation between high-MLPS and low-MLPS
scores HBV-HCC patients. a ComplexHeatmap revealing genomic variation among different MLPS
group. Differences in CNV frequency and gistic scores between patients with different MLPS groups (b
CNV frequency. ¢ gistic scores).



MLPS
HALLMARK

HALLMARK_COAGULATION
HALLMARK_NOTCH_SIGNALING
HALLMARK_UV_RESPONSE_DN
HALLMARK_TGF_BETA_SIGNALING
HALLMARK_MTORC1_SIGNALING
HALLMARK_UNFOLDED_PROTEIN_RESPONSE
HALLMARK_SPERMATOGENESIS
HALLMARK_G2M_CHECKPOINT
HALLMARK_E2F_TARGETS
HALLMARK_DNA_REPAIR
HALLMARK_MYC_TARGETS_V1
HALLMARK_MYC_TARGETS_V2
HALLMARK_BILE_ACID_METABOLISM
HALLMARK_XENOBIOTIC_METABOLISM
HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY
HALLMARK_OXIDATIVE_PHOSPHORYLATION

©
=
@

ns ns ns ns ns ns ns

[

Signature score
o

Tumor microenvironment immune cell type sign:

ature

MLPS

MLPS
KEGG > [ High
KEGG_LEUKOCYTE_TRANSENDOTHELIAL_MIGRATION | Low
KEGG_TYPE_II_DIABETES_MELLITUS
KEGG_INOSITOL_PHOSPHATE_METABOLISM 1

KEGG_COMPLEMENT_AND_COAGULATION_CASCADES

KEGG_LINOLEIC_ACID_METABOLISM
KEGG_ENDOMETRIAL_CANCER 0

KEGG_MATURITY_ONSET_DIABETES_OF_THE_YOUNG

KEGG_CIRCADIAN_RHYTHM_MAMMAL
KEGG_HEDGEHOG_SIGNALING_PATHWAY
KEGG_VASCULAR_SMOOTH_MUSCLE_CONTRACTION
KEGG_TGF_BETA_SIGNALING_PATHWAY
KEGG_MELANOMA

KEGG_PROSTATE_CANCER 2
KEGG_DORSO_VENTRAL_AXIS_FORMATION

KEGG_TIGHT_JUNCTION

KEGG_NOTCH_SIGNALING_PATHWAY

KEGG_BIOSYNTHESIS_OF_UNSATURATED_FATTY_ACIDS
KEGG_GLYCINE_SERINE_AND_THREONINE_METABOLISM
KEGG_PEROXISOME

KEGG_PPAR_SIGNALING_PATHWAY
KEGG_FATTY_ACID_METABOLISM

KEGG_CELL_CYCLE

KEGG_RNA_DEGRADATION

KEGG_RNA_POLYMERASE

KEGG_PURINE_METABOLISM

KEGG_PYRIMIDINE_METABOLISM
KEGG_GLUTATHIONE_METABOLISM
KEGG_HUNTINGTONS_DISEASE

KEGG_PROTEASOME
KEGG_GLYCOSPHINGOLIPID_BIOSYNTHESIS_GANGLIO_SERIES

)

Immune suppression signature

S
&
@
§ &
A
~
&
wies B Hon B3 Low
Immune exclusion signature
4 .
i * T * ns * w@os * ns Nns ns
o :
3 2 i -
@
e
5
g0
2
k=l
(2]
-2 . ..
2 3 Ll OQX & S b5 Su S B
& 5 $88 £ § S ES
ARSI T & SIS g€l
' &S SEIV OF £F &
s & &5 S > JF &L
€ & F §CE FFLE S
3} FF R

Signature score

e 75 . w s ™ s
®
s 50 .
8
@ .
<4 .
g 25 .
Al
o0 -
-25
2 2 3 & 5
4 S & & o8
s Tl o &
& S o & &
5 R
N
Immunotherapy biomarker
ofoas ns as * * ns M
2 . LI T
0 HE
-2
7 7 7 OF ¢ VARSI N
& F g el & o S
& F 5 59 & &
S ¥ & § o §
&8 89 §

Supplementary Figure 10. Differences in biological function and immune landscape between high-
MLPS and low-MLPS scores HBV-HCC patients. a Functional difference between different HBV-
HCC MLPS group based on KEGG and hallmark terms. b Differences in the immune landscape between

HBV-HCC MLPS groups.



Supplementary Figure 11. Uncropped and unprocessed scan of blots.
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