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Dr. Ogura group performed molecular analyses on sheer stress-sensitive factors and exercise

mimetics.

1) Nucleo-cytoplasmic shuttling of factor X under sheer stress

Using our novel transparent sheer-stress apparatus, we can now observe dynamic
cellular response on live and take time-lapse movies simultaneously. After careful
inspection of our movies, we have found that factor X shuttles from cytoplasm to
nucleus immediately in response to sheer and that almost all of factor X goes to
nucleus within 8 min. This rapid response was induced by Ca ionophore, indicating
that Ca signaling regulates shuttling of factor X. We further analyzed the molecular

link between factor X and Ca signaling in detail in this fiscal year.

2) Small molecular compound Y as a candidate for exercise pill

We have identified protein Z as a target of the small molecular compound Y. We have
also confirmed that knockout mouse of gene Z are refractory to Y. This year, we
analyzed in detail on the mechanism of action of this drug comprehensively, to

confirm our data.

Dr, Nomura group focused on the GUV liposome technique to make it more
sophisticated and applicable for mechano-biological experiments, in collaboration

with Dr. Ogura group.

3) Improvement of the GUV liposome technique

We successfully made several improvements on this technique. We are now able to
introduce materials directly and efficiently into cytoplasm of living cells, resulting in
cells filled up with introduced microbeads in cytoplasm. In addition, we can now
introduce microbeads into nucleus, enabling us to manipulate chromatin
mechanically in living cells. By making some refinements, cells can be used without
detaching from culture dishes. Fr. Nomura group also tried to make moleculer robots,

which can move in living cells autonomously.
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