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Physical approach from soft matter to artificial cell
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The purpose of this study is to create the molecular assembly (artificial
cell) having the essential functions of cellular life (heredity using information molecules,
metabolism, self-reproduction of container) and the self-propellin? ability. We will reveal the
physical background of the cellular life through the artificial cells. 1) We have succeeded to
create two types of artificial cells. Both of them demonstrate the vesicle reproduction coupled with

the information molecules. One of them shows a primitive model cell cycle comprising four discrete
phases (ingestion, replication, maturity and division), i.e., repeatable cell division. Both
artificial cell has a potential of heredity and evolvability through the information molecules. 2)We
also succeeded to create self-propelled tubular vesicles triggered by chemical stimuli, where the
migration is coupled with the wavy motion of the tube. These findings shed light on the way from the
molecular assembly to the cellular life.
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