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Abstract: Objective To investigate the potential mechanism of epigallocatechin gallate (EGCG) against small cell lung cancer

(SCLC) using network pharmacology and molecular docking methods, and to further validate the findings through in vitro experiments.
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Methods Potential targets of EGCG were predicted by searching the PubChem, Swiss Target Prediction, and Stitch databases. SCLC-
related targets were obtained from the DrugBank, GeneCards, TTD, Omim, and PharmGkb databases. Intersection targets were
identified using R4.3.1 software. A protein-protein interaction (PPI) network of potential targets of EGCG against SCLC was
constructed using the STRING database. Three rounds of core target screening were performed using Cytoscape software. Gene
Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses of the core targets were carried
out using the “ClusterProfiler” package in R4.3.1 software. Molecular docking and molecular dynamics simulations were further
employed to explore the potential mechanism of EGCG against SCLC. Human SCLC H82 and H562 cells were treated with gradient
concentrations of EGCG. The expression levels of core target proteins were detected by Western blotting, and the effects of EGCG on
apoptosis and cell cycle of SCLC cells were analyzed by flow cytometry. Results A total of 779 potential targets of EGCG and
29 599 SCLC-related targets were predicted, yielding 678 intersection targets. After further screening, four core targets were
identified: E1A binding protein p300 (EP300), signal transducer and activator of transcription 3 (STAT3), Jun, and tumor protein p53
(TP53). GO and KEGG enrichment analyses indicated that EGCG may exert its therapeutic effects on SCLC through mechanisms such
as the phosphatidylinositol-3-kinase (PI3K)/protein kinase B (Akt) signaling pathway, the mitogen-activated protein kinase (MAPK)
signaling pathway, and proteoglycan regulation. Molecular docking results showed that the binding energies of EGCG with all four
core targets were less than —8.7 kcal/mol. Molecular dynamics simulations revealed that EGCG stably binds to all four core targets. In
in vitro experiments, EGCG significantly reduced the expression levels of EP300, STAT3, and Jun proteins, but did not reduce the
expression level of TP53 protein. Treatment with 40 umol/L EGCG induced cell cycle arrest at the G2/M phase and promoted apoptosis.
Conclusion The therapeutic effect of EGCG on SCLC may be achieved through multiple targets and multiple pathways.
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