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Abstract: Objective To explore the potential mechanism of koumine against gastric cancer combined network pharmacology and in
vitro cell experiments. Methods Gastric cancer-related targets were retrieved from the GeneCards database. The potential targets of
koumine were predicted using Pharmmapper, SwissTargetPrediction and TargetNet. The protein-protein interaction (PPI) network was
constructed via STRING, followed by GO and KEGG enrichment analyses. The “component-disease-target-pathway” network was
visualized by Cytoscape, and key targets were preliminarily verified by molecular docking and molecular dynamics simulation. In
addition, CCK-8 assay, Annexin V-FITC/PI flow cytometry and Western blotting were performed to validate the bioinformatic

predictions. Results A total of 176 koumine-related targets and 5 535 gastric cancer-related targets were screened, among which 106
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overlapping targets were identified. The core targets included MAPK1 (ERK2), GRB2, MAP2K1 (MEK1), GSK3B, MAPK 14 (p38),
MET, JAK2, etc. Molecular docking showed that koumine had strong binding affinity with MAPK1, MAP2K1 and MAPK14, and

molecular dynamics simulation confirmed that koumine could form a stable complex with MAPK1. Cell experiments demonstrated

that after treatment with different concentrations of koumine for 24 h, the viability of MGC-803 cells was decreased in a concentration-

dependent manner, and the apoptosis rate was significantly increased. Meanwhile, koumine obviously down-regulated the expression

of p-ERK1/2 and up-regulated the expression of p-p38. Conclusion Koumine exerts anti-gastric cancer effects through multiple

targets and signaling pathways. In vitro experiments confirmed that koumine inhibits the proliferation and promotes the apoptosis of

gastric cancer MGC-803 cells, and the regulation of the MAPK signaling pathway serves as one of its key underlying mechanisms.
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Table 1 “Component-disease-target-pathway” network information

5k R Degree 18 BC ccC
Target spot MAPK1 16 0.045 892 0.563 025
Target spot MAP2K1 14 0.032 898 0.544 715
Target spot GRB2 13 0.027 524 0.536 000
Target spot GSK3B 11 0.026 615 0.519 380
Target spot MAPK14 10 0.019 393 0.511 450
Target spot MET 10 0.015 043 0.511 450
Target spot JAK2 8 0.011 976 0.496 296
Pathway Pathways in cancer 34 0.109 572 0.572 650
Pathway PI3K-Akt signaling pathway 18 0.026 870 0.449 664
Pathway Proteoglycans in cancer 13 0.013 118 0.421 384
Pathway MAPK signaling pathway 12 0.009 648 0.411 043
Pathway Th17 cell differentiation 12 0.012 220 0.411 043
Pathway Ras signaling pathway 12 0.011 001 0.416 149

®2 UMETFSROESIHEER

Table 2 Docking results of koumine and core targets

= PDB:ID 254 Be/(kJ-mol ™) Site (x, v, z)
MAPK1 5ik4 -30.10 14.696, —4.135, 15.275
MAP2K 1 7694 —-29.68 -31.581, 7.516, —7.409
GSK3B 6v6l -37.62 2.948,9.168, —17.429
MAPK 14 6sfi -33.86 53.445,69.423,17.777
MET 3dkg -27.17 16.538, 12.598, 59.986
JAK2 4dls -35.53 8.108,-3.321, 3.103

FL 2 A-MET B A-TAK2

E7 #MMETFSHOELREEHER

Fig.7 Combined conformation of koumine and core targets
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