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When human dental pulp stem cells were exposed to osteogenesis-induction
medium, runt-related transcription factor-2 (RUNX2), bone morphogenetic protein-2 (BMP2), alkaline
phosphatase (ALPL) mRNA levels, as well as alkaline phosphatase activity, increased on days 4-12 and

thereafter the matrix was calcified on day 14. However, knockdown of MSX1 with small interfering
RNA abolished the induction of the osteoblast-related gene expression, alkaline phosphatase activity
and calcification. Interestingly, DNA microarray and PCR analyses revealed that MSX1 knockdown
induced the sterol regulatory element-binding protein 2 (SREBP2) transcriptional factor and its
downstream target genes in the cholesterol-synthesis pathway. Inhibition of cholesterol synthesis
enhances osteoblast differentiation of various mesenchymal cells. Thus, MSX1 may downregulate the
cholesterol synthesis-related genes to ensure osteoblast differentiation of human dental pulp stem
cells.
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