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Effect and mechanism of gerbeloid J from Gerbera piloselloides (L.)
Cass. on cycle and apoptosis of breast cancer cells
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Abstract: Breast cancer has become the most prevalent malignant tumor among women, putting the health of
women at serious risk. Screening for lead compounds in the active ingredients of plant that are effective and less
toxic continues to be an important strategy for treating breast cancer. Gerbeloid J, a coumarin isolated from
Gerbera piloselloides (L.) Cass., showed significant anti-cancer activity. But there is no report on the effect and
mechanism of gerbeloid J on cycle and apoptosis of breast cancer. By using the CCK-8, clone formation, and PI
staining assays, the effects of gerbeloid J on the proliferation of MCF-7 and MDA-MB-231 cells were assessed in
this study. The effects of gerbeloid J on the apoptosis and mitochondrial function of MCF-7 and MDA-MB-231
cells were assessed using DAPI, Annexin V/TO-PRO-3, Rhod-2 AM, TMRM, DCFDA staining assays, and
Western blot. The results demonstrated that gerbeloid J regulated the P21/CDC25C/CDK-1/cyclin B1 pathway and
arrested the cell cycle at G2/M phase to suppressed the proliferation of MCF-7 and MDA-MB-231 cells.
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Additionally, gerbeloid J induced apoptosis through the stimulation of mitochondrial calcium excess, reduction of

mitochondrial membrane potential, and promotion of ROS generation, and its mechanism was related to the

activation of mitochondrial apoptotic pathway. In conclusion, by regulating the P21/CDC25C/CDK-1/cyclin Bl

pathway and activating the mitochondrial apoptosis pathway, gerbeloid J could cause breast cancer cell cycle arrest

and apoptosis, which might offer a promising candidate for the creation of new drugs against breast cancer.
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Figure 1 Gerbeloid J inhibited the viability and proliferation of MCF-7 and MDA-MB-231 cells. A: The chemical structure of gerbeloid J;

B: Cell viability was determined by CCK-8 assay after treatment with gerbeloid J (0 to 20 umol-L™") for 24 h; C: Formed colonies were
stained with crystal violet after treatment with gerbeloid J (0 to 16 umol-L™") for 14 days. n = 3,X 5. "P < 0.05, "P < 0.01, ""P < 0.001 vs
0 umol-L™" (control)
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Figure 2 Gerbeloid J caused cell cycle arrest at G2/M phase in MCF-7 and MDA-MB-231 cells. Cells were treated with gerbeloid J (0 to

16 umol-L™") for 24 h. A: Cell was evaluated by PI staining method; B: The expression of P21, cyclin B1, cyclin-dependent kinase (CDK)-1

and cell division cycle (CDC) 25C were detected by Western blot. a-Tubulin was used as a loading control. n = 3, x 5. "P < 0.05, "P <

0.01, ™" P < 0.001 vs control
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Figure 3 Gerbeloid J induced mitochondrial dysfunction and apoptosis in MCF-7 and MDA-MB-231 cells. Cells were treated with
gerbeloid J (0 to 16 pmol-L™) for 24 h. A: The morphological changes in nuclear chromatin were stained with Nucblue™. Scale bar: 20 pm;
B: Apoptosis was evaluated by Annexin V and TO-PRO™ 3 Ready Flow staining method. n =3, X +s. "P < 0.05, ""P < 0.001 vs control; C:
The levels of mitochondrial Ca®* was measured by the Rhod-2 acetoxymethyl ester (Rhod-2 AM) staining; D: The intracellular reactive
oxygen species (ROS) levels were measured by staining with 2',7'-dichlorodihydrofluorescein diacetate (DCFDA); E: The mitochondrial

membrane potential was determined by the tetramethylrhodamine (TMRM) staining, and representative images are shown. Scale bar: 20 pm
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Figure 4 Gerbeloid J induced mitochondrial apoptosis pathway in MCF-7 (A) and MDA-MB-231 (B) cells. Cells were treated with

gerbeloid J (0 to 16 umol-L™) for 24 h. The expression of proteins related to mitochondrial apoptosis pathway were detected by Western

blot. a-Tubulin was used as a loading control. n =3, x * s. "P<0.05,"P<0.01,
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Figure 5 Schematic models demonstrating the anti-tumor effect
of gerbeloid J from Gerbera piloselloides (L.) Cass. in MCF-7 and
MDA-MB-231 cells
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