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Osterix Controls Cementoblast Differentiation through
Downregulation of Wnt-signaling via Enhancing DKK1
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Abstarc :

Osterix (Osx), a transcriptional factor essential for osteogenesis, is also critical for in vivo cellular cementum formation.
However, the molecular mechanism by which Osx regulates cementoblasts is largely unknown. In this study, we initially
demonstrated that overexpression of Osx in a cementoblast cell line upregulated the expression of markers vital to
cementogenesis such as osteopontin (OPN), osteocalcin (OCN), and bone sialoprotein (BSP) at both mRNA and protein
levels, and enhanced alkaline phosphatase (ALP) activity. Unexpectedly, we demonstrated a sharp increase in the expression
of DKK1 (a potent canonical Wnt antagonist), and a great reduction in protein levels of ?-catenin and its nuclear translocation
by overexpression of Osx. Further, transient transfection of Osx reduced protein levels of TCF1 (a target transcription factor of
?-catenin), which were partially reversed by an addition of DKK1. We also demonstrated that activation of canonical Wnt
signaling by LiCl or Wnt3a significantly enhanced levels of TCF1 and suppressed the expression of OPN, OCN, and BSP, as
well as ALP activity and formation of extracellular mineralized nodules. Importantly, we confirmed that there were a sharp
reduction in DKK1 and a concurrent increase in ?-catenin in Osx cKO mice (crossing between the Osx loxP and 2.3 Col 1-Cre
lines), in agreement with the in vitro data. Thus, we conclude that the key role of Osx in control of cementoblast proliferation
and differentiation is to maintain a low level of Wnt-?-catenin via direct up-regulation of DKK1.
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