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Abstract: Chikusetsusaponin IVa (CsIVa) is a natural active monomer of triterpene saponins in the Chinese
herbal medicine of Panax japonicus, which has anti-inflammatory, anti-tumor and other effects. However, its
function and mechanism in triple negative breast cancer (TNBC) remain unclear. This study investigated the
inhibitory effect and mechanisms of CsI'Va on the proliferation of triple negative breast cancer cell line MDA-MB-231.
In this study, we found that CsIVa could significantly inhibit the proliferation of MDA-MB-231 cells and eliminate
its potential toxic effect on normal breast cells (MCF-10A). The transcriptome sequencing results showed that the
inhibition of proliferation of MDA-MB-231 cells by CsIVa was closely related to cell cycle and the pathway
regulating cell cycle. Further studies confirmed that CsIVa blocked the cell cycle in G2/M phase by down-regulating
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the expression of cyclin dependent kinase 1 (CDKI1), cyclin Bl and up-regulating the expression of cyclin
dependent kinase inhibitor 1A (p21). Moreover, CsIVa can block cell cycle through inhibiting PI3K/AKT signal
pathway. In conclusion, CsIVa regulates the expression of cell cycle related proteins (p21, CDK1, cyclin B1) via

inhibiting the activity of PI3K/AKT signaling pathway, blocks TNBC cell cycle, and thus exerts its anti-tumor activity.
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Figure 1 Potential effects of chikusetsusaponin I'Va (CsIVa) on the viability of MDA-MB-231 triple negative breast cancer cells (A-C) and
normal breast cells (MCF-10A) (D-F). n=6,x£s. P <0.05, "P<0.01 vs DMSO group
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Figure 2 Suppressive effects of CsIVa on proliferation in MDA-MB-231 cells. A, B: Representative images of EdU staining of MDA-MB-
231 cells and EdU-positive cell proportion. Scale bars represent 100 um; C, D: Representative images of the cell colony formation assay and
the quantification of colony number; E: mRNA expression of the proliferation markers proliferating cell nuclear antigen (PCNA) and marker
of proliferation Ki-67 (K167); F, G: PCNA and KI67 protein levels were detected by Western blot analysis and quantified using Image J. n =
3,Xx+s. P<0.05 "P<0.01 vs DMSO group
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Figure 3  CsIVa suppresses proliferation through cell cycle arrest in MDA-MB-231 cells, confirmed by transcriptome sequencing. A, B:

GO and KEGG enrichment analysis of the differentially expressed genes with top twenty enrichment scores
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Figure 4 CsIVa induces G2/M phase arrest of MDA-MB-231 cells. A: The cell cycle was detected by flow cytometry analysis; B:

Quantification of cell cycle distribution; C: mRNA expression of the G2/M cell cycle regulatory genes cyclin dependent kinase inhibitor 1A

(p21), cyclin dependent kinase 1 (CDK1) and cyclin B1; D, E: Cell cycle G2/M regulatory genes (p21, CDK1 and cyclin B1) were assessed
by Western blot and quantified by Image J. n=3,Xx 5. "P <0.05, "P < 0.01 vs DMSO group
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Figure 5 CsIVa induces cell cycle arrest through the PI3K-AKT signaling pathway in MDA-MB-231 cells. A: Bubble plot of the KEGG

pathway enrichment of the differentially expressed genes; B, C: Western blot was performed to assess the activation of the PI3K/AKT
signaling pathway by detecting PI3K, AKT and p-AKT in MDA-MB-231 cells and quantified by Image J; D, E: MDA-MB-231 cells were
treated with 10 pmol-L"' SC79 (AKT activator) 2 h after 150 umol-L" CsIVa treatment. The PI3K/AKT signaling pathway and the

downstream cell cycle-related proteins, including p21, CDK1 and cyclin B1 were examined by Western blot. The blots were quantified by

Image J and the histograms are shown. n=3,x+ 5. P <0.05, "P < 0.01 vs DMSO group; “P < 0.05, “P < 0.01 vs CsIVa group
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Figure 6 Schematic of CsIVa regulating the expression of cell cycle related proteins (p21, CDK1, cyclin B1) via inhibiting the activity of
PI3K/AKT signaling pathway, and inducing TNBC cell cycle arrest at G2/M phase
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