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Abstract: Objective To explore the potential mechanism of Polygonatum sibiricum against hepatocellular carcinoma based on
network pharmacology and molecular docking. Methods The active ingredient targets of P. sibiricum and hepatocellular carcinoma
related targets were obtained from databases such as BATMAN-TCM 2.0, GeneCards, OMIM, etc. After screening for intersecting
targets, a protein-protein interaction (PPI) network was constructed to identify core targets. Perform gene ontology (GO) and Kyoto
encyclopedia of genes and genomes (KEGG) pathway enrichment analysis using the DAVID database to identify key biological
processes and signaling pathways. Combined with GEO, GEPIA2 and other databases, single gene differential expression and survival
analysis were performed to screen key genes. Obtain the three-dimensional structure of key target proteins from the RCSB PDB
database, and use AutoDockTools software to perform molecular docking between the active ingredients of P. sibiricum and the targets,

analyzing the binding energy. Results A total of 478 intersecting targets between P. sibiricum and hepatocellular carcinoma were
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obtained, with core targets involving tumor protein p53 (TP53), protein kinase B1 (Aktl), and epidermal growth factor receptor
(EGFR). GO enrichment showed that the target was mainly involved in biological processes such as transmembrane ion transport and
cell stress response. The KEGG pathway was enriched to 193 pathways, among which the inhibition of phosphatidylinositol 3-kinase
(PI3K)/protein kinase B (Akt)/mammalian target of rapamycin (mTOR), mitogen-activated protein kinase (MAPK), and Wnt pathway
were the key pathways. Single gene analysis showed that human estrogen receptor 1 (ESR1), mitogen-activated protein kinase 3
(MAPK3), and matrix metalloproteinase 9 (MMP9) were abnormally expressed in hepatocellular carcinoma and were associated with
prognosis. The main active components of P. sibiricum may be baicalein, liquiritin, higenamine, etc. Molecular docking confirmed that
the binding energy with the core target was less than — 5.0 kcal/mol, some less than —7.0 kcal/mol, and the binding activity was strong.
Conclusion P sibiricum inhibits proliferation, induces apoptosis and interferes with metastasis of hepatocellular carcinoma by
regulating PI3K/Akt/mTOR, MAPK, Wnt and other signaling pathways through multiple targets (such as TP53, Aktl, EGFR).
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Fig. 3 GO analysis of P. sibiricum against hepatocellular carcinoma
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Table 1 Docking binding energy between core active ingredient and target protein molecule

PubChem CID Wiy UL 45AfE/(keal-mol™) |PubChem CID ¥4y HRIER 455 fE/(keal-mol ™)
159654 RO ESRI —6.40 5281605 BHR TP53 —6.50
5281605 BHR ESRI —6.61 99474 EHEH AKTI —7.49
114840 KW MAPK3 —6.83 114840 LW G20 AKTI —5.32
160644 HEC, ESRI —6.68 5281605 WHR AKTI —6.33
5281605 BHR ESRI —6.25 638278 FH AKTI —5.70
5281605 HWE R MMP9 —7.17 114829 HEH AKTI —6.00
5281605 BHR MAPK3 -7.05 5281605 HE R EGFR —6.26
222284 B+ S ESRI —6.65 638278 S H EGFR —5.98
114829 L ESRI —7.32 114840 EW LY EGFR —6.69
638278 SR MMP9 —6.64 5742590 [EASES TNF —6.14
638278 i H ESRI —6.86

HEHF-ESR1 (454 #84-7.32 keal'mol ) EHUB-AKT1 (454 68 9-7.49 keal-mol )
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Fig. 10 Molecular docking results
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