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Abstract: Objective To predict the mechanism of action of chelerythrine (CHE) against melanoma using network pharmacology,
and to verify the mechanism of action through in vitro cell experiments. Methods The target sets of CHE were predicted through the
TCMSP database and Swiss Target Prediction database. The relevant targets of melanoma were collected from the GeneCards, OMIM,
and TTD databases to obtain the intersection targets of CHE against melanoma. The STRING database was applied to construct the
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protein-protein interaction network (PPI) of the targets, and topological network analysis was carried out to obtain the core target genes
of CHE against melanoma. Gene Ontology (GO) function and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analysis was performed through the DAVID database. The AutoDock Vina software was used to perform molecular docking
between the core target genes and CHE. CCK-8 assay, LDH assay, flow cytometry, Annexin V-FITC staining assay, and Western
blotting assay were used to verify the mechanism of action of CHE against melanoma. Results Network pharmacology obtained 46
intersection targets of CHE against melanoma. The core proteins in the PPI network were MTOR, GSK3B, MAPK 1, PIK3CA, BRAF,
etc. GO enrichment involved 228 items, mainly related to signal transduction, regulation of apoptosis and cell proliferation, etc. KEGG
pathway enrichment analysis obtained 137 items, mainly related to cancer and signaling pathways such as PI3K-Akt. The results of
molecular docking showed that CHE had good binding activity with key targets. /n vitro experiments showed that CHE could
significantly inhibit the proliferation of B16 cells, induce apoptosis, significantly reduce the expression of p-PI3K, p-Akt, and Bcl-2
proteins, and significantly increase the expression of Bax protein. Conclusion CHE can inhibit the proliferation and induce apoptosis
of melanoma B16 cells by down regulating the expression of p-PI3K, p-Akt and anti-apoptotic protein Bcl-2, and up regulating the

expression of Pro apoptotic protein Bax. This study laid a foundation for the research and development of CHE as a potential candidate

drug for melanoma treatment.
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Table 1 Information of intersection targets between CHE
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5 Uniport 5
1 P15056 BRAF
2 P42336 PIK3CA
3 P35354 PTGS2
4 014965 AURKA
5 QI9UBN7 HDAC6
6 Q16769 OPCT
7 Q92769 HDAC2
8 096017 CHEK?2
9 Q16539 MAPK14
10 P13726 F3
11 Q96EB6 SIRT1
12 P42345 MTOR
13 P23219 Ccox2
14 P42338 PIK3CB
15 000329 PIK3CD
16 P48736 PIK3CG
17 P53350 PLK]
18 P28482 MAPKI1
19 014757 CHEK1
20 060674 JAK?2
21 P04629 NTRK1
22 P19634 SLC9A41
23 P37840 SNCA
24 P04818 TYMS
25 Q92934 BAD
26 P06401 PGR
27 P49841 GSK3B
28 P41279 MAP3K8
29 Q13547 HDACI
30 Q14457 BECNI
31 075116 ROCK?2
32 P24864 CCNE|]
33 P23443 RPS6KBI1
34 Q9H492 MAPILC3A4
35 P53779 MAPKI10
36 Q772W7 TRPMS
37 Q16790 CA9
38 Q9Y263 PLAA
39 P00374 DHFR
40 P21980 TGM?2
41 P51449 RORC
42 P17861 XBPI
43 015379 HDAC3
44 Q12809 KCNH2
45 PODMSS ADORA3
46 P51812 RPS6KA3
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Fig.1 Venn diagram (A) and PPI network diagram (B) of CHE against melanoma
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Table 2 Key target genes of CHE against melanoma

&%  Uniport FER] BC 1§ Degree 18
1 P42345  MTOR 0.165 549 26
2 P49841  GSK3B 0.086 718 22
3 P28482  MAPKI 0.160 248 21
4 P42336  PIK3CA 0.070 277 21
5 P15056  BRAF 0.167 959 19
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Fig.2 GO and KEGG pathway enrichment analysis
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Table 3 Molecular docking binding energies

£ 454 18/(kJ-mol ™)
MTOR -32.26
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MAPKI -30.59
PIK3CA -37.29
BRAF -30.17
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Fig.3 Molecular docking of CHE anti-melanoma target proteins
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Fig. 4 Effect of CHE on proliferation and cytotoxicity on
B16 cells (X s, n=6)
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