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Mechanism of resveratrol against rhabdomyosarcoma based on network
pharmacology and in vitro experiments

YANG Yanbo
Hubei Polytechnic Institute, Xiaogan 432000, China

Abstract: Objective To explore the molecular mechanism of resveratrol in resisting rhabdomyosarcoma based on network
pharmacology and in vitro experiments. Methods Network pharmacology, molecular docking, and molecular dynamics simulation
were comprehensively employed to screen and validate the core targets of resveratrol against rhabdomyosarcoma. Based on GEO
datasets, differential expression, survival analysis, and Gene Set Enrichment Analysis (GSEA) pathway enrichment were performed
on the core targets. Human RMS A-204 and RD cell lines were cultured in vitro. MTT assay and flow cytometry were used to detect
the effects of different concentrations of resveratrol on cell viability and apoptosis. Western blotting was used to detect the expression
levels of Tumor protein 53 (p53) and its phosphorylated form (p-p53). Results Network pharmacology analysis revealed that tumor
suppressor factor p53 (TP53), protein kinase B1 (Aktl), signal transducer and activator of transcription 3 (STAT3), catenin B-1
(CTNNB1), and transcription factor Jun (JUN) were the core targets. Molecular docking and kinetic simulation indicated that
resveratrol bound stably to TPS53. Transcriptome analysis showed that TPS53 was abnormally expressed in thabdomyosarcoma tissues
and was related to the patient's survival prognosis. In vitro experiments demonstrated that resveratrol inhibited the proliferation of
rhabdomyosarcoma cells in a dose-dependent manner and induced apoptosis. Western blotting results showed that resveratrol did not
change the total p53 protein level, but significantly upregulated p-p53 expression (P < 0.01, 0.001). Conclusion Resveratrol exerts
its anti-rthabdomyosarcoma effect mainly by activating p53 phosphorylation, providing an experimental basis for novel therapeutic
strategies for rhabdomyosarcoma.
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Fig. 7 Survival analysis of core targets in patients with rhabdomyosarcoma
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Fig. 9 Molecular dynamics simulation of TP53 and resveratrol over time
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