Features of TMDU Research

Bone biology

~Beyond the boundaries~

Tomoki Nakashima
Professor of Cell Signaling at TMDU

Q You are conducting research on bone metabo-

lism.Concerninghardtissues,whichparticular

studies are drawing attention, or leading the

way, internationally? Of those studies, which

are you most interested in and possibly
working on?

A: Bone is constantly renewed by the balanced action of bone
formation and bone resorption, both of which mainly occur at
the bone surface. This restructuring process, called "bone
remodeling", is important not only for normal bone mass and
strength,butalsoformineralhomeostasisandhaematopoiesis.
An imbalance of bone remodeling is linked to various bone
diseases. Furthermore, bone traditionally has been regarded
as a part of the skeletal and locomotor system, but recent
studies suggest that the skeletal system regulates systemic
biological functions based on the inseparable link between
the bone system and other systems, such as the endocrine
system. This systemic network is called the “osteonetwork”.
Using a genetic approach in mice, we established a new
method for the isolation of high purity osteocytes. We
demonstrated that osteocytes embedded within the bone
matrix are the commander cells at the initiation of bone
remodeling, through regulation of osteoclastogenesis (1).
Furthermore, we recently reported that the semaphorin
molecule Sema3A has a crucial role in the regulation of bone
remodeling. Sema3A that is derived from osteoblast lineage
cells, including osteocytes, inhibits osteoclast differentiation
and promotes osteoblast differentiation synchronously to
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In vitro osteoclastogenesis was
remarkably induced by osteocytes

increase bone mass. These studies provide a scientific basis for
future therapeutic approaches to bone diseases (2) .

TMDU is known for scores of milestone R&D
results in dentistry. How is your research
related to this tradition?

A: TMDU is a distinguished institute and known as a world
center for the study of hard tissue biology for tooth and bone
diseases. So, research and medicine at TMDU is critical for the
future welfare of the human race, and is of particular import-
ance inJapan, the world's most rapidly aging society.

Q Whatdoyou expectfromyour future projects?

A: We have been studying the mechanism of bone remodel-
ing, intracellular signal transduction and the source of RANKL
in the context of osteoclastogenesis. Our recent studies have
identified the molecules mediating the communication among
cells in bone (3) . Amolecular-level understanding of the osteo-
network will provide a novel framework for understanding
the bone and systemic systems as well as a molecular basis for
developing new strategies against various diseases.
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