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Abstract: Objective To study the anticancer mechanism of Ferula sinkiangensisk based on network pharmacology and molecular
docking. Methods The chemical substances, target information and component-target correspondence network of F. sinkiangensisk
were screened through the SymMap and SwissTargetPrediction database. Genecards database to enter the "cancer" keyword was
used to search for disease targets and further screened. Venn diagrams was used to obtain drug-disease intersection targets, and the
STRING platform was use to obtain protein-protein interaction (PPI) networks. Gene ontology (GO) enrichment analysis and Kyoto
encyclopedia of genes and genomes (KEGG) enrichment pathway analysis were performed on drug-disease intersection targets using
DAVID database. Cytoscape 3.9.0 software was used to draw the "active ingredient-target-pathway" network map. Finally,

AutoDock software was used to carry out molecular docking experiments on the selected key targets to verify the binding activity.
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Results 34 chemical constituents and 537 corresponding targets were obtained from F. sinkiangensisk, 1 155 cancer targets and 134

drug-disease intersection targets were screened. GO functional enrichment analysis obtained a total of 331 items (P < 0.05) ,

including 249 biological processes (BP), 31 cellular components (CC) and 51 molecular functions (MF), and 133 KEGG pathways

were obtained. The active ingredient-target-pathway network was established. Molecular docking experiments showed that the active

substances ferulic acid, farnesfeinol A, farnesfeinol C, limonene and B-pinene had sound binding ability with key targets CCND1,

JUN, CXCL8 and PIK3CA. Conclusion Ferulic acid, farnesiferol A, farnesiferol C, limonene, beta-pinene and other chemicals in F.
sinkiangensisk, through targets such as CCND1, JUN, CXCLS8 and PIK3CA, regulate the expression of PDL-1 and PD-1 immune
checkpoint pathway, IL-17 signal pathway, estrogen signal pathway and PI3K-Akt signal pathway to play an anticancer role.

Key words: Ferula sinkiangensisk K. M. Shen; network pharmacology; cancer; molecular docking; ferulic acid; farnesiferol A;

farnesiferol C; limonene; -pinene
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Table 1 Information of chemical constituents of Ferula sinkiangensisk

B %k ke G TR (TS R L/ EYNC O]
SMIT00007 beta-caryophyllene B-A T I
SMIT00022 farnesol G W
SMIT00449 B-eudesmol -z |- Jig
SMIT00917 1-(1-methyl thiopropyl)-1-propenyl disulfide 1-C1-HR B PR 368 ) -1 - PR 0 2 — T
SMITO01317 camphene 29
SMITO01367 P-cymene 4-FNFEH R
SMIT01519 myrcene H R
SMITO01677 limonene Frig
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SMIT01797 beta-pinene B-IR )
SMITO01860 ferulic acid B B IR
SMIT01926 alpha-pinene o-JR M
SMIT01937 gamma-terpinene YK T
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SMIT03304 6-0-E-feruloylajugol 6-O-E-JS BRI 58 19 B FE
SMIT15384 farnesiferol A E R HEEE A
SMIT20746 21-O-methyl toosendanpentaol 21-0-F 2L I B Tl
SMIT22448 assafoetidin i 2 b 2%
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SMIT22450 assafoetidnol B —
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SMIT24327 gummosin EZ TR
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SMIT25698 neveskone —
SMIT26190 polyanthinin ZHERT
SMIT26624 samarcandin R F LR
SMIT27361 undecyl sulfonyl acetic acid R Rt B A
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Fig.2 PPI network of core targets of . sinkiangensisk in treatment of cancer
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Table 2 Information on core targets of F. sinkiangensisk in treatment of cancer

TR AR A AR A JFEAH
1 Catenin beta 1 CTNNB1 103
2 Epidermal growth factor receptor EGFR 97
3 Estrogen receptor 1 ESRI 93
4 Albumin ALB 92
5 Cyclin D1 CCNDI 91
6 Signal transducer and activator of transcription 3 STAT3 88
7 Heat shock protein 90 alpha family class A member 1 HSP90AAI 88
8 SRC proto-oncogene, non-receptor tyrosine kinase SRC 88
9 Jun proto-oncogene, AP-1 transcription factor subunit JUN 86

10 Mechanistic target of rapamycin kinase MTOR 85
11 Hypoxia inducible factor 1 subunit alpha HIF1A4 83
12 Mitogen-activated protein kinase 3 MAPK3 80
13 BCL2 like 1 BCL2L1 75
14 Matrix metallopeptidase 9 MMP9 68
15 Phosphatidylinositol-4, 5-bisphosphate 3-kinase catalytic subunit alpha PIK3CA 67
16 Mitogen-activated protein kinase 1 MAPKI1 66
17 MDM?2 Proto-oncogene MDM?2 66
18 Interleukin 1 beta ILIB 65
19 Androgen receptor AR 62
20 Prostaglandin-endoperoxide synthase 2 PTGS2 61
21 Sirtuin 1 SIRTI 61
22 Peroxisome proliferator activated receptor gamma PPARG 55
23 Progesterone receptor PGR 54
24 C-X-C Motif chemokine ligand 8 CXCLS 52
25 Mitogen-activated protein kinase 14 MAPK14 51
26 Histone deacetylase 1 HDACI 50
27 Toll like receptor 4 TLR4 50
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Fig.3 GO enrichment analysis of core targets of F. sinkiangensisk in treatment of cancer

Endocrine resistance - o
Prostate cancer ®
PD- L1 expression and PD- 1 checkpoint pathway in cancer ]
IL- 17 signaling pathway - ®
Thyroid hormone signaling pathway - L ] Count
Proteoglycans in cancer- . o :2:
Estrogen signaling pathway { ] : 15:0
Breast cancer L . 175
Kaposi sarcoma- associated herpesvirus infection [ ) . 200
Lipid and atherosclerosis 4 @
Human cytomegalovirus infection 4 [ ] “lgP
Hepatitis B L ]
Chemical carcinogenesis - receptor activation - @ 15

Shigellosis - [ ] 12

Coronavirus disease - COVID- 194 o
Salmonella infection [
MicroRNAs in cancer- o
Pathways in cancer{ @)

Human papillomavirus infection4 @

PI3K- Akt signaling pathway{ @

10 20 30
Enrichment factor

4 EMRIATEEZOER KEGG BB
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Fig. 5 '"Active component-target-pathway" network of F. sinkiangensisk in treatment of cancer
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