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Molecular mechanism of Ganoderma against gastric cancer based on
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[ Abstract ]|  This study aims to explore the molecular mechanism of Ganoderma against gastric cancer based on network
pharmacology, molecular docking, and cell experiment. The active components and targets of Ganoderma were retrieved from
Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) , and gastric cancer-related targets from
GeneCards and Online Mendelian Inheritance in Man (OMIM). The protein-protein interaction ( PPT) network of the common targets
was constructed with STRING, followed by Gene Ontology ( GO) term enrichment and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway enrichment analysis of the common genes based on Bioconductor and R language. The medicinal-disease-component-

target network and medicinal-disease-component-target-pathway network were established by Cytoscape. Molecular docking was
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performed between B-sitosterol (the key component in Ganoderma) and the top 15 targets in the PPI network. Cell experiment was
performed to verify the findings. A total of 14 active components and 28 targets of Ganoderma were retrieved, and the medicinal and the
disease shared 25 targets, including caspase-3 ( CASP3), caspase-8 ( CASP8), caspase-9 ( CASP9), and B-cell lymphoma-2
(BCL2). The common targets involved 72 signaling pathways and apoptosis and p33 signaling pathway may play a crucial role in the
effect of Ganoderma against gastric cancer. (-sitosterol had strong binding activity to the top 15 targets in the PPI network. The in vitro
cell experiment demonstrated that B-sitosterol inhibited gastric cancer AGS cell proliferation by inducing cell apoptosis and cell cycle
arrest in the S phase, which might be related to the regulation of the p53 pathway. This study shows the multi-component, multi-target,
and multi-pathway characteristics of Ganoderma against gastric cancer, which lays a scientific basis for further research on the
molecular mechanism.
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Table 1

Fourteen active components of Ganoderma and the number of corresponding targets

No. AF 1D oS e 4 Bk OB/% DL %A
Gl MOLO11129  methyl lucidenate F RETRFEE F 32.67 0. 81 1
G2 MOLO11137  ergosta-7,22-dienol FME 7,22- "Ml 43.51 0.72 2
G3 MOLO11140 Salpha-lanosta-7, 9 ( 11 ) 24-triene- 5a-F-Ff 7,9(11), 38.54 0. 81 1
15alpha, 26-dihydroxy-3-one 24-=J5-1500,26- " FHk-3-F
G4 MOLO11159  ergosta-4,6,8(14) ,22-tetraene-3-one FAE 4,6,8(14) ,22-D4-3 #lR 48.32 0.75 1
G5 MOLO11168  ergosta-7,9( 11) ,22-trien-38,5a,6a-triol ~ ZZ S 7,9(11) ,22-=4-38,5¢,6a- =  46.95 0.78 1
G6 MOLO11171 ganoderal B REWEB 42.56 0. 81 2
G7 MOLO11256  ganolucidic acid E FIZMR E 32.85 0.82 1
G8 MOLO11267  lucialdehyde B FRZEE B 43.12 0. 81 1
G9 MOLO11270  lucidenic acid A FZm A 30. 34 0.79 1
G10 MOLO011287  lucidone A IREZH A 37.22 0. 64 2
Gl1 MOLO11309  methyl lucidenate Q HRZRHEE Q 30. 19 0. 81 1
G12 MOL000279  ergosta-7,22-diene-3beta, Salpha, 6beta-triol i {ff 7,22- "#-38,5a,68- = 37.96 0.77 1
G13  MOL000282  ergosta-7,22E-dien-3beta-ol FIAE 7,22E-")%-3B-1 43.51 0.72 1
Gl4  MOL000358  beta-sitosterol B-AT i 36.91 0.75 14
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KCNH2 / CHRM4
MAP2  CHRM3
Ncoal ) T gsstric ‘

K2 RZ5EBRILFEA Venn #
Fig. 2 Venn diagram of Ganoderma targets and gastric cancer-

related targets
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Fig. 3 "Medicinal-disease-component-target" network of Ganoderma
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Fig. 4  Interaction networks of anti-gastric cancer targets in

Ganoderma
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Fig. 5 Histogram of the top 15 adjacent target numbers
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