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1. Aim of research and results obtained (Approximately 800 words):

Alteration of methylation status of lysine 27 on histone H3 (H3K27) associates
with dramatic changes in gene expression in response to various differentiation
signals. Demethylation of H3K27 is controlled by specific histone demethylases
including Jumonji domain containing 3 (Jmjd3) tetratricopeptide repeat X
chromosome (Utx). However, the role of Jmjd3 and Utx in osteoblast
differentiation remains unknown. In this study, expressions of Jmjd3 and Utx
increased during osteoblast differentiation in MC3T3-E1 cells and primary
osteoblasts. GSK-J1, a potent inhibitor of H3K27 demethylase, increased the
levels of trimethylated H3K27 (H3K27me3) and decreased the expressions of Runx2
and Osterix and ALP activity in MC3T3-E1 cells. Stable knockdown of Jmjd3 and
Utx by shRNA attenuated osteoblast differentiation and decreased ALP activity,
calcium content, and bone-related gene expressions. Silencing of Jmjd3 and Utx
increased the level of H3K27me3 on the promoter regions of Runx2 and Osterix and
decreased the promoter activities of Runx2 and Osterix. Taken together, our
present results propose that Jmjd3 and Utx play important roles in osteoblast

differentiation by controlling the expression of Runx2 and Osterix.

2. Self-evaluation of research achievement:

Under the support of Research Award of Oral Sciences, our research project
went on well and we demonstrated that histone demethylase Jmjd3 and Utx

regulate osteoblast differentiation via transcriptional factors Runx2 and Osterix.



We already published part of these data on the Journal of Biological Chemistry. The

other part of these data has been submitted to the Journal of Cellular Biochemistry

and now is on revising.
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