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Tissue-nonspecific alkaline phosphatase (TNAP) promotes hydroxyapatite
crystal formation by degrading inorganic pyrophosphate (PPi) and increasing inorganic phosphate (Pi)
concentration. However, abnormalities in Alpl KO mouse-derived osteoblasts are poorly understood.

Therefore, in this study, we aimed to investigate the precise role of TNAP in osteoblast
differentiation. TNAP inhibition by levamisole, a reversible TNAP inhibitor, suppressed the
osteoblast differentiation. Alpl overexpression increased the expression of Runx2, Sp7, Bglap2 and
Dmpl in Alpl KO cells. TNAP regulated Runx2 expression, which in turn regulated the expression of
all other osteoblast markers, except Dmpl. Dmpl expression was independent of RUNX2 but was
dependent on extracellular Pi concentration in Runx2-deficient osteogenic cells. These results
suggest that TNAP functions as an osteogenic differenti- ation regulator either by regulating Runx2
expression or by controlling extracellular Pi concentration.
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