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Abstract

BACKGROUND: Clinical application of recombinant human bone morphogenetic protein-2 (rhBMP-2) has been found to increase the risk for
malignant tumors, but the effect of rhBMP-2 on the proliferation of breast cancer MCF-7 cells and the underlying mechanism remain unclear.
OBJECTIVE: To explore the effects of rhBMP-2 on the proliferation of breast cancer MCF-7 cells and the underlying mechanism in vivo and in vitro.
METHODS: In vitro study: cell proliferation of MCF-7 under different concentrations of rhBMP-2 was determined by MTT assay and flow
cytometry in serum-free condition. The cell cycle was detected by flow cytometry. The expression levels of p21 and cyclin E were detected by
real-time PCR. The protein levels of p21, cyclin E and phosphorylation of PI3K/Akt were tested by western blot and real-time PCR. In vivo
study: fourteen 6-week-old female nude mice were divided into two groups: experimental group (subcutaneous injection of rhBMP-2 plus
MCEF-7 cells), control group (subcutaneous injection of the same volume of MCF-7 cells).

RESULTS AND CONCLUSION: In vitro study: rhBMP-2 markedly inhibited the proliferation of MCF-7 cells in serum-free condition. After 24-hour
treatment, rhBMP-2 could increase the G; cell ratio. rhBMP-2 could significantly increase the expression of p21 as well as significantly inhibit the
expression of cyclin E and phosphorylation in the PI3K/Akt sighaling pathway. In vivo study: the volume of subcutaneous tumor in the experimental
group was smaller than that in the control group. Immunohistochemistry revealed that rhBMP-2 could significantly decrease the expression level of
ki-67 in tumor tissues. Our study suggests that rhBMP-2 has significantly suppressive effect on the proliferation of breast cancer MCF-7 cells via
PI3K/Akt pathway in vitro and in vivo. Therefore, we can provide the basic science data to avoid risks of breast cancer and to support the utilization
of rhBMP-2 in the management of spinal fusion, treatment of bone ununion and other orthopedic disorders.
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Figure 2 Effect of recombinant human bone morphogenetic
protein-2 at different time points on the proliferation of MCF-7 cells
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Figure 3 Effect of recombinant human bone morphogenetic
protein-2 at different concentrations on the cell cycle of MCF-7 cells
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Figure 5 Effect of recombinant human bone morphogenetic
protein-2 at different concentrations on cell cycle proteins of p21
and cyclin E in MCF-7 cells
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Figure 4 Effect of recombinant human bone morphogenetic
protein-2 at different concentrations on mRNA levels of p21 and
cyclin E in MCF-7 cells
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Figure 6 Effect of recombinant human bone morphogenetic
protein-2 at different concentrations on phosphorylation of PI3K/Akt
pathway in MCF-7 cells
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Figure 8 Effect of recombinant human bone morphogenetic
protein-2 on the expression of ki-67 in MCF-7-induced nude mice
(immunohistochemistry, x40)
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