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Mechanism of solamargine in treatment of triple-negative breast cancer based
on network pharmacology and molecular docking
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Abstract: Objective To explore the potential targets and mechanisms action of solamargine in treatment of triple-negative breast
cancer through network pharmacology and molecular docking techniques. Methods The drug targets of solamargine were collected
through the PharmMapper, Stitch, TCMSP, Herb, and SEA databases. The disease targets related to triple-negative breast cancer were
screened in the GeneCards, OMIM and TTD databases. The intersection targets of the two were extracted using the Venny 2.1.0
platform. The STRING platform was used to construct the PPI network of the intersection targets, predict the core targets, and conduct
GO functional enrichment analysis and KEGG pathway enrichment analysis of the intersection targets through the Metascape database.
Bar charts and bubble charts were drawn using the wechat online tool. Molecular docking was performed by Auto Dock Vina and
PyMOL. Single-gene differential expression and survival analysis were conducted in combination with databases such as GEO and
GEPIA2. Results A total of 337 potential targets of solamargine and 4 882 triple-negative breast cancer -related targets were
identified, with 162 overlapping targets. The core targets included 46 key molecules such as EGFR, HSP90AAT1, Aktl, SRC. GO and
KEGG enrichment analyses revealed that solanidine may exert therapeutic effects on triple-negative breast cancer through signaling
pathways including cancer-related pathways, PI3K/Akt, and MAPK. Molecular docking results showed that the binding energies of
solanidine with the top 4 core targets were all less than —10 kcal/mol. Conclusion Solamargine may exert therapeutic effects on triple-
negative breast cancer through a multi-target and multi-pathway mechanism.
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Table 1 Core targets of solamargine in treatment of triple-

B 5 44 degree | #RAIAAFBR degree
EGFR 48 GSK3B 19
HSP90AAL 47 PARP1 19
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SRC 43 ALB 18
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MYC 39 PPARG 17
TNF 35 IGF1R 17
ESR1 35 MET 17
NF«xB1 29 AR 16
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MMP9 26 SP1 15
ERBB2 26 CDK2 15
MAPK1 25 MMP2 13
IGF1 24 NR3C1 13
MAPKS8 24 IL-2 13
BCL2L1 23 XIAP 12
RELA 23 CCNA2 12
JAK2 22 LCK 11
HRAS 22 CCL5 10
PTPN11 22 HSPAS8 9
MDM2 21 AURKA 9
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PRKACA 20 NOS3 7
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Table 2 Molecular docking results of solanidine with core targets

4155 PBD ID B 4h4rfkl(kal mol™)
5ugc EGFR -12.4
8ki4 HSP90AAL -10.3
7nh5 Aktl -12.0

9byj SRC -12.5
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