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Role of Runx2 in bone remodeling induced by mechanical stress in the animal
model of Cleidocranial dysplasia
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Cleidocranial dysplasia (CCD% is caused by mutations of RUNX2, and
orthodontic treatment for CCD patients is difficult because of impaired tooth movement. We examined
the amount of experimental tooth movement in Runx2+/- mice, the animal model of CCD, and continuous
stretch was conducted to bone marrow stromal cells (BMSCs). Compared to wild-type the Runx2+/- mice
exhibited delayed experimental tooth movement, and osteoid formation were impaired on the tension
side of tooth movement. Runx2+/- BMSCs decreased stretch-induced proliferation. Furthermore, mTORC2
is regulated by Runx2 to phosphorylate Akt to regulate cell proliferation and differentiation. Runx2
+/- mice exhibited delayed and suppressed expression of mTOR and Rictor in osteoblasts on the
tension side of tooth movement. Runx2+/- BMSCs inhibited stretch-induced PI3K dependent mTORC2/Akt
activity to promote BMSCs proliferation. mTORC2 regulated stretch-elevated Runx2 and ALP mRNA
expression in BMSCs in osteogenic medium.
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