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Machine learning algorithm combined with molecular docking to

analyze the mechanism of Zuogui pills in the treatment of liver cancer
GUANG Biao', LI Ruiling', GAO Xiang*', MA Li"*
(1 College of Information Engineering, Hubei University of Traditional Chinese Medicine, Wuhan 430065, China;
2 Institute of Liver Diseases, Affiliated Hospital of Hubei University of Traditional Chinese Medicine, Wuhan 430061,
China; 3 The State Administration of Traditional Chinese Medicine on the Treatment of Chronic Liver Disease in the Liver

and Kidney of Key Research Laboratory, Wuhan 430061, China)

Abstract Aimed to reveal the mechanism of Zuogui Pill in the treatment of liver cancer based on complex network and
network pharmacology approaches; The active ingredients and corresponding targets of Zuogui Pills were obtained from
TCMSP platform, the key functional modules were mined by the Louvain and CPM algorithms, and the core targets were
screened by differentially expressed genes in liver cancer, and GO/KEGG enrichment analysis and molecular docking
technology were used for further validation. A total of 345 potential targets of Zuogui Pill were screened, and 5 core modules
were detected by the multi-stage clustering algorithm, 19 nodes from which were identified as key targets, such as
CYP2E1, PPARG, MMP2, and CASPS8. Results of GO enrichment analysis showed that the core modules were mainly
enriched in biological processes like potassium ion transmembrane transport, ethanol oxidation, negative regulation of
gene expression, and mitotic cell cycle G2/M transition. Based on the results of KEGG enrichment analysis, the key

modules were mainly related to alcoholic liver disease, TNF, P53, PI3K-Akt and AMPK signaling pathways. The results
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of molecular docking showed that MMP2 had the smallest binding energy with B-sitosterol, and CASP8, CYP2E1, and

PPARG respectively had the smallest one with Sesamin. Further survival analysis indicates that the differential expression

of PPARG, CYP2E1, and CASP8 are prognostic factors influencing liver cancer outcomes. Conclusion: Zuogui Pill

regulated "liver regeneration" through multiple components, multiple pathways, and multiple targets, which was

beneficial to promote the repair and regeneration of liver cells and reduce liver tissue damage.

Keywords liver cancer; Zuogui Pill; multi-target; clustering algorithm; bioinformatics
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Fig. 1 The workflow of molecular mechanism of Zuogui Pill in the treatment of liver cancer
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Tab. 1 ~ Comparison of the functional module results of

the two algorithms
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Fig. 2 The core functional modules of Zuogui Pill
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