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Postmenopausal osteoporosis has been considered as a bone disorder caused directly by estrogen
deficiency. However, we recognize osteoporosis as a part of systemic metabolic disorder induced
by estrogen deficiency. We are now trying to clarify the pathology of postmenopausal
osteoporosis through organ networks, especially, focusing on secreted—miRNAs as an inter—organ

or intercellular mediator. The purpose of this study is to assess the significance of secreted-
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miRNA in the pathology of osteoporosis and to identify specific secreted—-miRNAs as a novel
marker that predicts osteoporosis. Moreover, we also plan to demonstrate the role of miRNA as

a coupling factor in bone remodeling.

1. Elucidating the role of secreted—miRNA in the pathology of osteoporosis and Identifying
specific secreted—miRNAs as a predictive marker for osteoporosis.
We examined the expression profile of miRNAs in mouse serum by miRNA microarray and identified
60 miRNAs which were significantly altered at 3 days after ovariectomy. Furthermore, we
performed a quantitative analysis of 60 miRNAs by real-time PCR to identify responsible miRNAs
that have a sensitive reaction to estrogen deficiency. We also investigated the effect of
estrogen administration on the expression of these miRNAs in mouse serum. We are now studying
the effects of the identified miRNAs on osteoblast, osteocyte, or osteoclast differentiation

in vivo and in vitro.

2. Identifying miRNA as a coupling factor in bone remodeling

To identify a novel coupling factor in bone remodeling, we analyzed the comprehensive expression
profile of miRNAs in osteoblast, osteocyte, and osteoclast to identify cell-specific miRNAs.
We then examined the effect of osteoblast—-specific or osteocyte—specific miRNAs on osteoblast
or osteocyte differentiation 7m vitro. The in vitro experiments demonstrated that osteoblast—
derived miRNAs inhibited osteocyte differentiation, and osteocyte—derived miRNAs impaired
osteoblast differentiation. These findings suggest that osteoblasts and osteocytes regulate
their differentiation each other through miRNAs secreted by the cells. We are now trying to
identify the target genes of these osteoblast— or osteocyte—derived miRNAs and to elucidate

the molecular mechanism of osteoblast or osteocyte differentiation regulated by miRNAs.
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