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1. Background of research
The bones and muscles supporting the human body, and heart and blood vessels pumping out and

transporting blood are constantly under the influence of mechanical force. For instance, it is well known that
exercise develops and strengthens our bones and muscles. On the contrary, spending a long time in outer
space (microgravity space) or confined to bed due to illness will cause them to become thin and weak. In this
way, the human body functionally changes and adapts its shape and properties according to changes in
mechanical force, but little is known about the detailed mechanism involved.

2. Research objectives
This research aims to clarify how the living body senses mechanical force at the cellular and molecular levels,

and functionally changes its shape and properties at the organ and tissue levels, through detailed cellular and
molecular level experiments, and organ and tissue level computer simulations based on the results of such
experiments.

3. Research characteristics (incl. originality and creativity)
In particular, our research will focus on the functional adaptive mechanism of the living system from the

mechanical viewpoint as well as biological and medical, such as the influence of force and deformation on
molecules, cells, and tissue. In addition to understanding the mechanism of molecular and cellular elements,
we aim to clarify the behavior of tissue and organ systems formed by the complex combination of these
elements, focusing on the relations between the different levels of the biological hierarchy.

4. Anticipated effects and future applications of research
By linking biology, medicine, and mechanics in this way to elucidate the adaptive phenomena of the living

body, new research perspectives can be developed. For example, it will enable us to understand how
mechanical force and deformation control the differentiation of stem cells as well as development and
morphogenesis from stem cells. The clarification of the influence of mechanical force on the formation of the
human body, cancer cell metastasis, development and regeneration of bones, blood vessels, and nerves
should also contribute to the establishment of new treatments for illnesses and to drug discoveries.
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