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[Purpose and Background of the Research]

We have clarified that Runx2 is an essential

transcription factor for skeletal development, that

Runx2 is essential for osteoblast differentiation

and chondrocyte maturation, and that Runx2 is a

responsible molecule for osteoarthritis (Fig. 1).
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Fig. 1 The functions of Runx2

Therefore, Runx2 exerts positive effects on bone
but negative effects on cartilage. The elucidation
of the transcriptional regulation of Runx2 in
osteoblasts and chondrocytes makes a great
advance in the understanding of the molecular
mechanism of skeletal development and
maintenance. Further, it makes possible to
regulate Runx2 in osteoblasts and chondrocytes
separately, which allows us to develop the drugs
for osteoporosis and osteoarthritis. In this study,
we elucidate the transcriptional regulation of
Runx2, and develop the drugs for osteoporosis and
osteoarthritis based on the molecular mechanisms
of the transcriptional regulation.

[Research Methods]

We generate reporter mice driven by genome DNA
of Runx2 locus and identify the enhancers for
Runx2 expression in osteoblasts and chondrocytes.
Next, the molecular mechanisms of the activation
of the enhancers are elucidated. The chemical
compounds, which enhance Runx2 expression in
osteoblast precursors, are candidates of the drugs
for osteoporosis, and the chemical compounds,
which inhibit Runx2 expression in chondrocytes,
are candidates of the drugs for osteoarthritis (Fig.
2). Therefore, we identify the chemical compounds,
which enhance osteoblast-specific enhancer or

inhibit chondrocyte-specific enhancer, through
high throughput screening, and examine the
effects using animal models.
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Fig. 2 The development of the drugs for osteoporosis and osteoarthritis
by regulating Runx2 expression

[Expected Research Achievements and

Scientific Significance]

As Runx2 plays a central role in skeletal
development, the elucidation of the
transcriptional regulation of Runx2 makes a
great advance in the understanding of skeletal
development. This study also contributes to the
treatment of osteoporosis and osteoarthritis by
developing the drugs.
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