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in this research we have investigated vesicle dynamics triggered by chemical
stimuli, which might be the first step of the evolution from vesicles to cellular life. By applying
chemical stimuli, vesicles show unique dynamics, such as migration, deformations, relevant to biological
functions. We revealed that chemical modifications of the surface tension and molecular cross section are
responsible for the observed vesicle dynamics. In addition we succeeded to synthesize a new artificial
lipid precursor molecule, which is hydrolyzed to produce the membrane molecule at the membrane surface.
The membrane molecules are incorporated into the vesicle membrane and causes the vesicle growth.The
growing vesicle produces offspring vesicles by division. The vesicle division process was investigated by
a molecular dynamics simulation. the simulation revealed that the coupling of molecular shape and vesicle
shape plays an important role in the vesicle division.
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