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Abstract: Objective To study the mechanism of lentinan on inhibiting triple negative breast cancer (TNBC) based on network
pharmacology and to verify it by animal and molecular biology experiments. Methods TNBC related genes were identified used
GeneCards database and DisGeNET database. Lentinan-related gene targets were inquired used TCMID, PubChem,
SwissTargetPrediction and GeneCards database. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
signal pathway was analysed by Sangerbox software. Core targets were visualized by combining STRING database and Cytoscape
3.7.0 software, and "chemicals-targets-pathways" network was established. The transcription factors and related regulatory genes
were specifically enriched by Metascape software. Mouse TNBC cells 4T1 and human TNBC cells MDA-MB-231 were cultured in
vitro. The effects of lentinan (31.25, 62.5, 125, 250, 500, 1 000 pug-mL™") on cell viability were observed by sulfoylrhodamine B
staining. The TNBC model was constructed by inoculated with 1 x 10° 4T1-Luc cells by sc of healthy female BABLC mice. The
effect of lentinan (100 and 200 mg-kg™') on tumor growth was observed by in vivo small animal imaging system. The mRNA

expressions of signal transducer and activator of transcription 3 (ST473) and vascular endothelial growth factor A (VEGFA) in tumor
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tissues were detected by real-time fluorescent quantitative PCR (qQRT-PCR). Results Totally 52 key targets of lentinan related to
TNBC were identified by database and software analysis, which mainly involving PI3K-Akt, AGE-RAGE, HIF-1, MAPK and
proteoglycans related pathways. Totally 10 hub genes including VEGFA, STAT3, MAPK1, IL2, TNF, RELA, AKT1, MAPK3, BCL2L1
and HSP90AA1 were identified by PPI analysis. Compared with the control group, lentinan significantly inhibited the survival rate of
4T1 and MDA-MB-231 cells (P < 0.05, 0.01), and the effect was concentration dependent. After 14 and 21 days of administration,
lendinan could inhibit the growth of TNBC tumor in mice dose-dependent compared with the model group, and the difference was
significant in the high-dose group (P < 0.05, 0.01), and the 21-day inhibition rate reached (91.9 + 4.7)%. Compared with the control
group, lentinan administration could inhibit the mRNA expression of STAT3 and VEGFA in a dose-dependent manner, and the
differences were significant in the high-dose group (P < 0.05, 0.01). Conclusion Lentinan can inhibit the growth of TNBC through
the synergistic effect of multiple targets and multiple pathways.
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Fig.1 Cross-target analysis between TNBC and lentinan
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Fig.3 PPI analysis (A) and hub gene screening (B) of potential targets in lentinan treatment of TNBC
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Table 2 Inhibitory effect of lentinan on TNBC cells of

mouse and human (xs, n=3)
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250.00 63.66+7.64" 44.86+0.22"
500.00 52.49+0.04™ 34.74+0.59"
1 000.00 27.52+5.85" 18.56+1.50™

xRtz " P<0.05 " P<0.01
'P<0.05 “P<0.01 vs control group
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Fig. 6 Effect of lentinan on fluorescence of mouse TNBC
xenograft model
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Table 3 Inhibitory effect of lentinan on growth of mouse TNBC xenograft (x+s, n=5)
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SRR LT :"P<<0.05 T P<<0.01
"P<0.05 "P<0.01 vs model group
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Table 4 Effect of lentinan on mRNA expression of key

genes in mouse TNBC xenograft model (xxs, n=5)
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"P<0.05 "P<0.01 vs model group
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