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[Abstract] Objective: To identify hepatocellular carcinoma (HCC) biomarkers and predict their targeted
traditional Chinese medicine (TCM) and active components, aiming to provide new therapeutic strategies and
medication references for HCC. Methods: Differential genes were screened from the liver cancer dataset in The
Cancer Genome Atlas (TCGA) database, and key module genes were identified through weighted gene co—expression
network analysis (WGCNA). Kyoto Encyclopedia of Genes and Genomes (KEGG) and Gene Ontology (GO) enrichment
analyses were used to reveal their biological functions. Machine learning algorithms were applied to evaluate
the diagnostic efficacy, chromosomal localization, and single—cell characteristics of the biomarkers. The CIBERSORT
algorithm was used to analyze immune cell infiltration. The Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform (TCMSP) was utilized to predict potential targeted TCM and their active components
for the biomarkers. Results: The key module gene KEGG pathway is enriched in signaling pathways such as
the cell cycle and cell senescence. Six biomarkers were screened out, including MDK (midkine), RASGRF2

(Ras guanine nucleotide release factor 2), CYP2C9 (cytochrome P450 2C9), TERT (telomerase reverse transcriptase),
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LCAT (lecithin—cholesterol acyltransferase), and ADRA2B (alpha—2B adrenergic receptor). Immune cell infiltration
analysis showed that activated memory CD4+ T cells, T follicular helper cells, MO macrophages, resting mast
cells, ete., were closely related to the above biomarkers in the pathogenesis of HCC. TCM prediction results
indicated that 48 kinds of TCM, including Yangjinhua
Huashanshen (Physochlainae Radix), along with their 57 active components, might serve as potential therapeutic
agents. Conclusion: MDK, RASGRF2, CYP2C9, TERT, LCAT, and ADRA2B are involved in the occurrence
and development of HCC by affecting immune cell infiltration and can be used as biomarkers for HCC. TCM

(Daturae Flos), Yanhusuo (Corydalis Rhizoma), and

and their active components can exert therapeutic effects by regulating these key genes, providing new therapeutic

strategies and medication references for HCC.
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Mol ID  7h 14 JEfH  OB/% DL
MOLO005406  atropine 5 4597 019
MOL000217  (S)-Scoulerine 5 3228 054
MOLO000790  Isocorypalmine 4 3577 059
MOL001554  Scopolamine 4 6797 027
MOLO008488  rohimbine 4 4642 081
MOL007213  Nuciferin 4 3443 040
MOL002928 = Oroxylin A 4 4137 023
MOL001455  (S)-Canadine 4 5383 077
MOL006821  (-)-epigallocatechin-3-gallate 4 5509 077
MOLO11093  apohyoscine 3 59.68 025
MOL007207  Machiline 3 7964 024
MOLO007206 ~ Armepavine 36931 029
MOL008635  coryincine 3 3827 081
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Mol ID A F%

M OB/% DL

MOLO000443  Erythraline
MOL001552 OIN
MOL000627  Stepholidine
MOL009149  Cheilanthifoline
MOL012922 1-SPD
MOL012921  stepharine

MOL009328  5-[[(1S)-6,7-dimethoxy-2-methyl-3,4-dihydro-1H-isoquinolin-1-yl] methyl]-2-methoxyphenol
MOL004380 C-Homoerythrinan, 1,6-didehydro-3,15,16-trimethoxy-, (3.beta.)-

MOLO001418  galeopsin
MOLO11519  hyoscine
MOLO011491 Datumetine
MOLO004215 leonticine
MOL004195 CORYDALINE
MOL004193  Clarkeanidine
MOL004180  Coronaridine
MOLO003972  1-methyl-2-nonyl-4-quinolone
MOL001553  atroscine
MOL000621  16-epi-Isositsirikine
MOL005266 AGROCLAVIN
MOL005261 LYSERGOL
MOL005260 CHANOCLAVINE
MOL005223  DL-Laudanine
MOLO011949  Allopseudococain

MOL001126  [(5aS,8aR,9R)-8-0x0-9—(3,4,5-trimethoxyphenyl)-5,5a,6,9-tetrahydroisobenzofurano[6,5—{][ 1,3]benzodioxol-8a-yl] acetate

MOLO000529  Ibogain

MOL009172  Pronuciferin

MOL009156 4’ -methyl-N-methylcoclaurine
MOLO008642 noryuziphine

MOLO11091  [(1S,35,58,7S)-7-hydroxy-8-methyl-8-azabicyclo[3.2.1]octan-3-yl] (25)-3-hydroxy—2-phenylpropanoate

MOLO013287  Physovenine

MOL002864  (2E,4Z)-5-(1,3-benzodioxol-5-yl)-1-piperidino—penta-2,4-dien—1-one

MOL007210  o-Nornuciferine

MOLO009137  (R)-(6-methoxy-4-quinolyl)-[(2R,4R,5S)-5-vinylquinuclidin-2-yl Jmethanol

MOLO000455  Erysotrine
MOLO000453  1,2,6,7-Tetradehydro-3,15-dimethoxyerythrinan-16-ol

MOLO008465  (E)-16,17-Didehydro-17-methoxy-17,18-seco-3-beta—yohimban—16-carboxylic acid methyl ester

MOLO11704  1-[(Z)-2-(3,5-dimethoxyphenyl)vinyl]-3,5-dimethoxybenzene
MOL009031  Cinchonan-9-al, 6’ -methoxy-, (9R)-

MOLO009015  (-)-Tabernemontanine

MOL007145  salviolone

MOLO008145  Costaclavine

MOLO012216  norlobelanine

MOLO006968  (S)-(6-methoxy-4-quinolyl)—[(2S,4S,55)-5-vinylquinuclidin-2-yl] methanol

MOLO11072  Quinicine

49.18 055
4597 0.19
3311 054
46.51  0.72
8735  0.54
5155 037
5155 037
39.14 049
61.02 038
49.84 027
8474 0.18
45779 026
65.84  0.68
80.65 0.54
3497 0.68
4842 020
7193 027
49.52 059
4771 024
48.11 027
62.64 0.18
69.09 037
3493 023
44.08  0.90
5052 0.63
3275 037
5535 026
5193 0.20
60.94 023
10621 0.19
3752 023
3352 036
55.88  0.40
113.82 044
3731 039
3275 0.64
41.69 021
6822 0.40
58.67  0.61
3172 024
4621 024
64.08  0.30
38.06 040
7544 033
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