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Screening of drugs for hepatocellular carcinoma prevention based on drug repositioning and network pharmacology
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[Abstract] Objective To screen novel drugs for hepatocellular carcinoma (HCC) prevention based on drug
repositioning strategy. Methods We collected the gene expression profiles of tissue samples representing the stepwise
carcinogenic process covering 4 stages: cirrhosis, low-grade dysplastic nodule (LGDN), high-grade dysplastic nodule (HGDN)
and early HCC, and identified the gene signatures between two consecutive stages. We also collected the gene expression
data of human hepatocellular carcinoma cell lines HepG2 treated by 3 927 drugs and small molecules. The similarity between
disease expressions and the drug gene expressions was calculated using gene set enrichment analysis (GSEA) algorithm, and
drugs negatively correlated with the disease signatures were selected. Finally, we constructed the activated sub-network and
performed pathway enrichment analysis to explore the underlying mechanisms of these drugs. Results We screened out
the drugs that could prevent HCC during different stages, and found that importazole, picotamide and paclitaxel exhibited
preventive potentials at all stages from cirrhosis to early HCC. The genes affected by these 3 drugs showed inverse expression
pattern during HCC development, and pathways such as cancer-related pathway, p53 signaling pathway, focal adhesion

and retinol metabolism pathway were enriched. Conclusion Preventive drugs for HCC have been screened through drug
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repositioning strategy, and our results indicated that antiplatelet therapy may play a role in the prevention of HCC, which

provides information for further study.

[Key words] drug repositioning; liver neoplasms; anticarcinogenic agents; network pharmacology
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Fig1 Scheme of data analysis

LGDN: Low-grade dysplastic nodule; HGDN: High-grade
dysplastic nodule; HCC: Hepatocellular carcinoma; GSEA:
Gene set enrichment analysis; LINCS: Library of Integrated
Network-based Cellular Signatures. Drug 1, drug 2 and drug 3
represent the predicted drugs
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( Jun proto-oncogene, JUN; AP-1 transcription
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Tab 1 Drugs predicted for HCC with different stages

C-L L-H H-E
Drug ES Drug ES Drug ES

Imatinib —0.22 Embelin —0.21 Curcumin —0.24
Methylergometrine —0.20 Alverine —0.19 Importazole —0.20
Podophyllotoxin —0.19 Paclitaxel —0.18 Erlotinib —0.19
Auranofin —0.16 Dasatinib —0.17 Moxonidine —0.18
Picotamide —0.16 Vinblastine —0.17

Palitaxel —0.16

Picotamide —0.16

HCC: Hepatocellular carcinoma; C: Cirrhosis; L:

hepatocellular carcinoma; ES: Enrichment score

2.3 3 #FE HCC 12k 25 mF pusliE & 415
F] 120 Mg EEFFGRIEN, Hp 62 4~ LiE . 58 1

Low-grade dysplastic nodule; H: High-grade dysplastic nodule; E: Early
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Fig 2 Association network of disease stages (red nodes),
predicted drugs (blue nodes) and their targets
(green nodes)
Different disease stages and the drugs were connected by red
lines, and the width represents the degree of negative correlation.
C: Cirrhosis; L: Low-grade dysplastic nodule; H: High-grade

dysplastic nodule; E: Early hepatocellular carcinoma
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Fig3 Heatmap of gene expression profiles of HCC with
different stages and 3 drugs

There are 3 samples for each of the 3 drugs including
importazole, picotamide and paclitaxel, which are labeled as 1,
2 and 3. HCC: Hepatocellular carcinoma; C: Cirrhosis; L: Low-
grade dysplastic nodule; H: High-grade dysplastic nodule; E:

Early hepatocellular carcinoma
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Fig4 Interaction network (A) and pathway enrichment analysis (B) of the differentially expressed genes
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