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The Mechanism of Chaihu-Baishao Herb Against Breast Cancer Based on
Bioinformatics and Experimental Verification
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Abstract: The anti-breast cancer compatibility mechanism of Chaihu-Baishao herb pair was predicted and verified by combining bio-
informatics, network pharmacology and experimental methods. The breast cancer gene expression data from the Cancer Genome At-
las (TCGA) database were obtained, and breast cancer targets were screened. The ingredients and targets were collected through the
TCMSP (Traditional Chinese Medicine Systems Pharmacology Database) database, SEA (Similarity Ensemble Approach) database,
Swiss Target Prediction database and Super PRED databases, and the targets were enriched by Kyoto Encyclopedia of Genes and Ge-
nomes (KEGG) pathway analysis. Protein-protein interaction (PPI) network and component-target (C-T) network were used to select
key breast cancer targets,including Polo-like kinase 1 and cyclin dependent kinase 1, and the key anti-breast cancer components of
Chaihu-Baishao herb pair, including saikosaponin A, saikosaponin B2, saikosaponin D and paeoniflorin. The key components and

targets PLK1 ( Polo-like kinase 1) and CDK1 (cyclin dependent kinase 1) were molecularly docked and verified by Autodock
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software, and the anti-breast cancer activity of the key components was verified by cell experiments. The Chou-Talalay model was

used to prove the synergistic effect between saikosaponin D and paeoniflorin. Flow cytometry and Western blot experiments proved

that saikosaponin D and paeoniflorin could inhibit the breast cancer by blocking the cell cycle at the G2/M phase.
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Fig. 1 Breast cancer targets and Chaihu-Baishao anti-breast cancer targets

(a) Differential gene volcano map; (b) Venn map; (c¢) Component-target network map.
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Table 1 Active ingredients of Chaihu and Baishao
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T CH-1 Stigmasterol 412.70 43.83 0.76 83-48-7
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KENFZEEA CH-7 Longikaurin A 348.44 47.72 0.53 75207-67-9
B R B CH-8 Arcapillin 360.32 48.96 041 83162-82-7
SREER CH-9 Isorhamnetin 316.27 49.6 0.31 480-19-3
pNZE RS CH-10 Petunidin 317.27 30.05 0.31 13270-60-5
Mtz CH-11 Quercetin 302.24 46.43 0.28 117-39-5
12} CH-12 Kaempferol 286.24 41.88 0.24 520-18-3
— CH-13 Sainfuran 286.28 79.91 0.23 90664-32-7
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SEHRA AR A CH-15 Saikosaponin A 781.00 32.39 0.09 20736-09-8
s B B2 CH-16 Saikosaponin B2 781.10 20.45 0.13 58316-41-9
SEHIRTTD CH-17 Saikosaponin D 781.10 34.39 0.09 20874-52-6
ATLHTTT BS-1 Lactiflorin 462.45 49.12 0.80 88623-95-4
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B BS—4 Beta-sitosterol 414.72 36.91 0.75 83-46-5
E RS ERER BS-5 Benzoylpaeoniflorin 584.57 31.27 0.75 38642-49-8
A5 25— BS-6 Palbinone 358.49 43.56 0.53 139954-00-0
ATt BS-7 Paeoniflorgenone 318.34 87.59 0.37 80454-42-8
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Fig. 2 Enrichment analysis on KEGG pathway
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Fig. 6 Evaluation of cell survival rate and drug synergy

(a) Effects of each ingredient on the proliferation of breast cancer cell 4T1; (b) Synergistic anti-breast cancer effect of saikosaponin
D and paeoniflorin ("P<<0. 05, P<C0. 01).
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Fig. 7 Effects of saikosaponin D, paeoniflorin and their combination on 4T1 cell cycle ("P<0. 05,”P<0. 01)
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Fig. 8 Effects of saikosaponin D, paeoniflorin and their combination on the expression of cyclin in 4T1 cells ("P<0. 05,”P<0. 01)

(a) Protein expression results of PLK1 and CDK1 after treatment with saikosaponin D, paeoniflorin, and the combination group; (b)

Statistical graph of PLK1 protein expression; (c) Statistical graph of CDK1 protein expression.
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