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The bottom-up creation of “artificial cells” is an approach to understanding the origin of life
and the function of live cells constitutively. Most of the previously reported artificial cells have
a simple structure consisting of the liposome membrane and inner solution, and the molecules
encapsulated in the liposome are diffused homogeneously in the inner solution. However,
natural cells have a variety of organelles and control various biochemical reactions in space
and time by dynamically localizing proteins to organelles in response to external stimuli.
Therefore, controlling the molecular localization in liposomes by external stimuli is an
important challenge in creating highly functionalized artificial cells. In this presentation, we
report an approach to control molecular localization in artificial cells by using designed
synthetic molecules as chemical inputs. We established a method for rapidly inducing
translocation of proteins from the solution phase to the liposome membrane or nucleus-like
artificial organelles by the addition of synthetic molecules. The chemically triggered protein
translocation enabled to control biochemical reactions in a spatiotemporal manner in liposomes.
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