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Mechanism of hederagenin on hepatocellular carcinoma based on bioinformatics
and experimental validation
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Abstract: Objective To analyze the mechanism of anti-hepatocellular carcinoma effect of hederagenin based on bioinformatics
combined with experiments. Methods UCSC Xena database was used to download RNA-seq data of hepatocellular carcinoma, R
software “Limma” package was used to screen hepatocellular carcinoma differential genes. SwissTargetPrediction database was used
to predict hederagenin target genes. Intersecting genes were screened between hepatocellular carcinoma differential genes and
hederagenin target genes. String database was used to construct protein-protein interaction (PPI) network of intersecting genes,
Cytoscape_3.9.0 was used to screen core genes in PPI network, and molecular docking was used to analyze the binding sites of
hederagenin with core genes. MTT assay was used to detect the effect of hederagenin on proliferation of HepG2 cells; Western blotting
was used to detect effect of hederagenin on cell division cycle 25A (CDC25A), CDC25B, interleukin-6 (IL-6), androgen receptor (AR),
estrogen receptor 1 (ESR1) and prostaglandin-endoperoxide synthase 2 (PTGS2) protein expressions in HepG2 cells and tumor of H22
tumor-bearing mice model. Results Bioinformatics analysis showed that hederagenin may act on IL-6, CDC25A, PTGS2, AR,
CDC25B and ESRI1 to treat hepatocellular carcinoma. Hederagenin significantly inhibited the proliferation of HepG2 cells (P < 0.05,
0.01), down-regulated IL-6, CDC25A, ESR1 and PTGS?2 protein expression levels in HepG2 cells and tumors (P < 0.01), up-regulated
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AR protein expression level (P <0.01), down-regulated CDC25B protein expression level in tumor (P <0.01). Conclusion HD may
exert anti-hepatocellular carcinogenic effect by regulating IL-6, CDC25A, PTGS2, AR, CDC25B and ESR1.

Key words: hederagenin; hepatocellular carcinoma; bioinformatics; interleukin-6; cell division cycle 25A; prostaglandin endoperoxide
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Fig. 1 Identification of HD/hepatocellular carcinoma crossover genes
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Fig. 2 Identification of core genes in PPI network of HD/hepatocellular carcinoma crossover genes
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Fig. 3 Binding sites of HD with IL-6 (A), CDC25A (B) and PTGS2 (C) proteins
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Fig.5 Effect of HD on expressions of IL-6, CDC25A, PTGS2, AR, CDC25B and ESR1 proteins in HepG2 cells (X s,n=3)
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