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Abstract: Objective To investigate the potential therapeutic targets and mechanisms of solamargine in the treatment of
nasopharyngeal carcinoma based on network pharmacology and molecular docking. Methods Potential targets of solamargine
were collected from BATMAN, CTD, GeneCards, HERB, SwissTargetPrediction, TCMSP, and PharmMapper databases. NPC-
related targets were retrieved from DrugBank, GeneCards, MalaCards, OMIM, and OpenTarget databases. Common targets between
solamargine and NPC were identified using R software. A protein-protein interaction (PPI) network was constructed with

STRING v12.0 database and Cytoscape v3.10.0. Gene Ontology (GO) and KEGG pathway enrichment analyses were performed
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using clusterProfiler packages in Rv4.4.3. Finally, core targets were identified by calculating node scores using the CytoNCA and
MCODE plugins, along with the CytoHubba extension, followed by molecular docking validation performed with AutoDockTools
1.5.7 software. Results Common targets (121) of solamargine-nasopharyngeal carcinoma were obtained by network
pharmacology analysis. There are 29 core targets such as Aktl, ALB, ANXAS, Bcl2, Bcl2L1, CASP3, CASP9, MMP9, STAT3 were
identified. GO showed that the most significant BP involved in the potential targets of solamargine were response to
lipopolysaccharide and response to molecule of bacterial origin, MF included endopeptidase activity, carboxylic acid binding and
protein serine/threonine kinase activity, CC were ficolin-1-rich granule, membrane raft and membrane microdomain. KEGG
pathway analysis involved TNF signaling pathway, MAPK signaling pathway, IL-17 signaling pathway and p53 signaling pathway,
etc. The molecular docking results demonstrated that solamargine had the ability to bind to the core target. Conclusion
Solamargine may participate in the immune regulation, apoptosis and survival of nasopharyngeal carcinoma by binding to multiple
targets such as Aktl and ALB and regulating multiple signaling pathways such as TNF and MAPK, thereby exerting an anti-
nasopharyngeal carcinoma effect.

Key words: solamargine; nasopharyngeal carcinoma; network pharmacology; molecular docking; mechanism; Aktl; ALB; ANXAS;
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Tablel Common targets and top 20 pathway enrichment results of solamargine and nasopharyngeal carcinoma

JHEE ID

gk

P1E

H R HH

B SRR

hsa05417

hsa05161

hsa05162

hsa05212

hsa05215

hsa04210

hsa01524

lipid and atherosclerosis 5.51 X 10723

hepatitis B

measles

pancreatic cancer

prostate cancer

apoptosis

2.96X 10720

3.46X107'8

8.52X 10717

3.27X10716

6.94X1071°

platinum drug resistance 1.32X 10713

30

25

22

17

20

16

Aktl+ Bax. Bcl-2, Bcl-2L1. CASPI1. CASP3. CASP7. CASPS.
CASPY9. CCL5. CDC42., CYCS. CYP2C9. FAS. GSK3B . HSPAS .
MAPKI - MAPK10+ MAPKI14 . MAPKS . MMP3 . MMP9Y . NFKBI .
PPARG. RELA. RXRA. SELE. SELP. SRC. STAT3

Aktl+ Bax. Bcl-2. CASP3. CASPS8. CASP9. CCNA2. CDK2.
CYCS. FAS. JAK3. MAPKI. MAPKI0. MAPKI14. MAPKS.
MMP9. NFKBI. RAFI. RELA. SRC. STATI. STAT3. STAT4.
TGFBRI. TGFBR2

Aktl+ Bax. Bcl-2, Bcl-2L1. CASP3. CASPS. CASP9. CDK2.
CDK6. CSNK2A41. CYCS. FAS. GSK3B. HSPAS8. IL2. JAK3.
MAPKI0. MAPKS. NFKBI. RELA. STATI. STAT3

Aktl Bax. Bcl-2L1. CASP9. CDC42. CDK6. ERBB2. MAPKI .
MAPKI10. MAPKS8. NFKBI. RAFI. RELA. STATI. STAT3.
TGFBRI. TGFBR2

Aktl AR Bcl-2, CASP9.CDK2.ERBB2.FGFRI1.FGFR2.GSK3B.
GSTPI1. IGFIR. MAPKI. MDM2. MMP3. MMP9. NFKBI .
RAFI. RELA

Aktl+ Bax. Bcl-2. BCL2L1. CASP3. CASP7. CASP8. CASP9.
CTSB. CTSS. CYCS. FAS. MAPKI . MAPKI10. MAPKS . NFKBI .
PARPI. RAFI. RELA. XIAP

Aktl+ Bax. Bcl-2. Bcl-2L1. CASP3. CASPS8. CASPY9. CYCS.
ERBB2. FAS. GSTAI . GSTPI. MAPKI1. MDM?2, TOP24 . XIAP
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hsa01524 platinum drug resistance  1.32X 10713 16 AKTI. BAX. BCL2. BCL2LI1 . CASP3. CASPS8. CASP9. CYCS.
ERBB2, FAS. GSTAI. GSTP1. MAPKI. MDM2, TOP24.
XIAP
hsa04215 apoptosis-multiple species 2.85X 10713 12 BAX.BCL2.BCL2LI.BIRC7.CASP3,CASP7.CASPS.CASPY.
CYCS. MAPKI0. MAPKS. XIAP
hsa05145 toxoplasmosis 3.88X10°13 18  AKTI. BCL2., BCL2LI1. BIRC7. CASP3. CASP8. CASP9.
CYCS. HSPA8. MAPKI. MAPKI0. MAPKI14. MAPKS.
NFKBI. RELA. STATI. STAT3. XIAP
hsa01522 endocrine resistance 7.57X10°13 17 AKTI. BAX. BCL2. ERBB2., ESRI. ESR2. IGFIR. MAPKI .
MAPKI10.MAPK14 . MAPKS8 . MDM2 . MMP2 . MMP9.RAF1 .
SPI1. SRC
hsa04933 AGE-RAGE signaling 1.07 X 10714 17  AKTI. BAX. BCL2, CASP3. CDC42, MAPKI. MAPKIO0.
pathway in diabetic MAPKI14. MAPKS. MMP2. NFKBI1. RELA. SELE. STATI .
complications STAT3. TGFBRI. TGFBR2
hsa05169 Epstein-Barr virus infection 1.46X 10714 22 AKTI.BAX. BCL2., CASP3. CASPS8. CASP9. CCNA2. CDK2.
CDK6. CYCS. FAS. ITGAL. JAK3. MAPKI0. MAPKI4.
MAPKS. MDM?2. NFKBI. RELA. STATI. STAT3. SYK
hsa05167 Kaposi sarcoma-associated 7.09 X 1074 21 AKTI. BAX. CASP3. CASPS8. CASP9. CDK6. CYCS. FAS.
herpesvirus infection GSK3B. MAPKI. MAPK10. MAPK14 . MAPKS. MAPKAPK?2 .
NFKBI1. RAF1. RELA. SRC. STATI1. STAT3. SYK
hsa04668 TNF signaling pathway ~ 1.80X 10713 17 ADAMI17.AKTI.CASP3.CASP7.CASP8.CCL5\FASMAPKI .
MAPKI10.MAPKI14 . MAPKS . MMP3.MMP9.NFKBI.RELA .
SELE. XIAP
hsa04917 prolactin signaling pathway 2.82 X 10713 14 AKTI. ESRI. ESR2, GSK3B. MAPKI. MAPKI10. MAPKI4.
MAPKS. NFKBI1. RAF1. RELA. SRC. STATI. STAT3
hsa04625 C-type lectin  receptor 3.48 X 10713 16  AKTI. CASP1. CASPS. IL2. MAPKI. MAPKI0. MAPKI4.
signaling pathway MAPKS8 . MAPKAPK2 . MDM?2 . NFKBI . RAF1. RELA. SRC.
STATI. SYK
hsa01521 EGFR  tyrosine kinase 1.60X 10712 14  AKTI.BAX.BCL2.BCL2LI.ERBB2.FGFR2.GSK3B.IGFIR.
inhibitor resistance KDR. MAPKI. MET. RAFI1. SRC. STAT3
hsa05222 small cell lung cancer 1.37 X107 14 AKTI.BAX.BCL2., BCL2LI. BIRC7. CASP3. CASPY9. CDK2,
CDK6. CYCS. NFKBI. RELA. RXRA. XIAP
hsa05152 tuberculosis 2.03X1071 18  AKTI. BAX. BCL2., CASP3. CASP8. CASP9. CTSS. CYCS.
MAPKI .MAPKI10.MAPKI14.MAPKS8.NFKBI.RAF1.RELA .
SRC. STATI. SYK
hsa05160 hepatitis C 221X1071 17 AKTI. BAX. CASP3. CASP8. CASP9. CDK2. CDK6. CYCS.
FAS. GSK3B.MAPKI . NFKBI.RAFI1.RELA.RXRA . STATI .
STAT3
hsa05169 Epstein-Barr virus infection 1.46 X 10714 22 AKTI. BAX. BCL2. CASP3. CASP8. CASP9. CCNA2. CDK2,

CDK6. CYCS. FAS. ITGAL. JAK3. MAPKI10. MAPKI4.
MAPKS. MDM?2. NFKBI. RELA. STATI. STAT3. SYK
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Table2 Molecular docking results of solamargine-core targets

FFs  BEHARR

PDBID %% 8/(kcal mol™)

1 Aktl 3ocb —4.62
2 ALB 6z11 —10.31
3 ANXAS 8h9z =3.77
4 Bcl-2 Sjsn -2.67
5 Bcl-2L1 3pl7 —5.57
6 CASP3 6bdv -3.21
7 CASP9Y 1jxq -2.31
8 MMP9 8k5v -4.91
9 STAT3 6tlc —4.83
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TP H-MMPO-BIMARIZ0;  1-STAT3- Bz

A-AKT1-solamargine; B-ALB-solamargine; C-ANXAS5-solamargine; D-BCL2-solamargine; E-BCL2L1-solamargine; F-CASP3-solamargine; G-CASP9-

solamargine; H-MMP9-solamargine; I-STAT3-solamargine.
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Fig. 8 Molecular docking results of solamargine-core targets
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