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Inactivation of miR-106b induces breast cancer metastasis to bone associated with overexpression of matrix

metalloproteinase 2
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[ Abstract | Objective: To investigate the function and mechanism of matrix metalloproteinase 2 (MMP2) and micro-
RNA-106b (miR-106b) in the breast cancer bone metastasis. Methods: The expressions of MMP2 and miR-106b were
measured by immunohistochemistry, RT-PCR, and Western blotting in breast cancer bone metastasis tissue samples, and the
relationship between MMP2 and clinical features of breast cancer bone metastasis patients was analyzed. The influence of
MMP2 and miR-106b on migration and invasion of breast cancer cells in vitro was analyzed. The targeting relationship between
miR-106b and MMP2 was confirmed by luciferase target assay. Western blotting was used to verify the regulated downstream
signaling pathways. Results: The expression of MMP2 was higher in invasive cells, such as SUM1315-bo, but lower in less
invasive breast cancer cells, such as MCF-7. However, the expression of miR-106b was opposite. Compared with breast cancer
patients without bone metastasis, the expression of MMP2 protein in breast cancer patients with bone metastasis was higher,
while the expression of miR-106b was the opposite. MMP2 promoted the migration and invasion of breast cancer cells, while
miR-106b did the opposite (P<C0. 05). MiR-106b downregulated the expression of MMP2, and then affected the expression of
downstream regulatory factor p-ERK/ERK. After downregulation of MMP2 gene in SUM1315-bo, the cultured human bone
marrow-derived mesenchymal stem cell (HMSC) differentiated into osteoblasts, in which process receptor activator for nuclear
factor-k B ligand (RANKL) / osteoprotegerin (OPG) axis lost balance-the content of OPG increased and the content of
RANKL decreased, resulting in reduced osteoclast differentiation (P<Z0. 05). Conclusions: Overexpression of MMP2 may be
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one of the risk factors for bone metastasis in breast cancer, which may be related to the inactivation of miR-106b. MMP2 may

promote the osteolytic bone metastasis of breast cancer by regulating the ERK signaling pathway. MiR-106b-MMP2-ERK

signaling pathway has the potential to be a predictive factor and a therapeutic target for bone metastasis in breast cancer.
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