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In vitro Reconstitution of P1(3,4,5)P3 Compass toward Chemotactic Artificial Cells

Hideaki MATSUBAYASHI*

Chemotaxis is a fundamental cellular behavior that relies on signal response and front—rear polarization.

Reconstituting cell polarization in a defined in vitro system is essential for understanding its underlying

molecular principles. In this study, we aimed to reconstruct the PI3K-PTEN phosphoinositide network

responsible for polarity using giant unilamellar vesicles (GUVs). We applied the iLID/SspB optogenetic
module to achieve light-dependent membrane recruitment of PI3K and inducible PI(3,4,5)P3 production
in cultured cells. We also purified PH-domain probes and validated their lipid specificity in GUVs. PTEN
activity was confirmed in vitro, whereas further optimization is required for PI3K purification. Ultimately,
we seek to establish a light-controllable PI3K system in GUVs, reconstitute PI3K—PTEN-driven polariza-

tion in vitro, and elucidate its principles through a bottom-up approach.
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