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and ChEMBL databases, and standardized using the UniProt database to obtain the corresponding drug target. The target genes for
colorectal cancer were obtained from TTD, DisGeNET, GeneCards, and OMIM databases. The drug and disease target were imported
into Venn diagram software to identify potential targets of 4"-demethylepipodophyllotoxin for colorectal cancer treatment. The “drug-
target-disease” network was constructed using Cytoscape 3.7.1 software. GO functional enrichment analysis and KEGG pathway
analysis were performed on potential therapeutic targets using the Xiantao Academic Database. The potential therapeutic targets were
also imported into the STRING database for PPI network analysis, and core targets were screened through topological analysis using
CytoNCA in Cytoscape 3.7.1 software. Molecular docking validation of 4'-demethylepipodophyllotoxin and core targets was conducted
using AutoDock Vina and PyMOL software. Using the colorectal cancer model cell HCT166 for verification experiment, with the
CCK-8 method to detect the effect of 4'-demethylepipodophyllotoxin on HCT166 cell proliferation and flow cytometry to examine the
effect of 4’-demethylepipodophyllotoxin on HCT166 cell apoptosis. Western blotting was used to detect the expression levels of key
proteins in thePI3K/Akt pathway. Results A total of 270 action target for 4'-demethylepipodophyllotoxin and 3 877 action target for
colorectal cancer were obtained, with 75 common action target between 4'-demethylepipodophyllotoxin and colorectal cancer. PPI
network analysis identified core target such as HSP90AA1l, ERBB2, and PARP1. The enrichment results showed that 4'-
demethylepipodophyllotoxin may play a therapeutic role in colorectal cancer through signaling pathways such as PI3K/Akt and HIF-
1. Molecular docking results showed that 4'-demethylepipodophyllotoxin has significant binding affinity with core targets, with
docking binding energies below -7.0 kcal/mol. Cellular experiments indicated that compared to the control group, 4'-
demethylepipodophyllotoxin inhibited HCT116 cell proliferation and promoted apoptosis (P < 0.001), while Western blotting results
suggested that 4’-demethylepipodophyllotoxin inhibited the expression of p-Akt and p-PI3K proteins in HCT116 cells (P < 0.001).
Conclusion Through network pharmacology, molecular docking, and cellular experiments, it was found that 4'-
demethylepipodophyllotoxin may exert therapeutic effects on colorectal cancer through target such as HSP90AA1, ERBB2, and
PARP1, as well as the PI3K/Akt signaling pathway, providing a basis for the clinical application of 4'-demethylepipodophyllotoxin and
research on colorectal cancer treatment.

Key words: 4'-demethylepipodophyllotoxin; colorectal cancer; network pharmacology; molecular docking; HSP90OAA1; ERBB2;
PARP1; PI3K/AKT signaling pathway
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P07900 HSP90AA1 27 0.272 619.156 0.589 16.676
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P09874 PARP1 24 0.272 286.787 0.560 15.339
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