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Dynamics of lipid bilayer membrane induced by external stimuli
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In this study, to clarify the physical mechanism behind bio-membrane

functions in response to an external stimulus, we have addressed the two following questions: (1)
how a chemical substance (local stimulus% induces a change in the membrane dynamics and (2) how a
specific chemical concentration field (global stimulus) can induce large length- and long-time scale
shape deformations. In the study of the membrane response to a local stimulus, we found that the
competition between local composition fluctuations and the interaction between the lipid-composition
and stimulated Glycosyl-Phosphatidyl-Inositol Anchored Receptors (GPI-AR) is the key factor to
determine the formation of GPI clusters and the temporal domain of the lipids. Regarding to the
membrane deformation by a global stimulus (i.e., an injection of NaOH-aq. solution), we found that
the ion transport by convection and diffusion controls the membrane deformation dynamics.
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