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Sensing of Dynamic Solution Environments and Controlling
and Measuring Liquid-liquid Phase Separation

Kenji SUGASE™', Masato IKEDA™, Norio YOSHIDA™,
Yusuke NAKASONE™, Moeto NAGAI™ and Tsuneaki SAKURAT™

We have promoted joint research to elucidate the mechanism of protein liquid-liquid phase separation
(LLPS) and aggregation regulated by “dynamic solution environments.” In Phase 2, we achieved key
developments: Sugase discovered metal X ion-dependent LLPS of Pbp1 and established its photo-control.
Nakasone and Nagai constructed a microscopic system integrating transient grating and fluorescence
anisotropy with microfluidics. Ikeda and Sakurai developed molecular tools sensing redox and viscosity
changes, respectively. Yoshida established computational models for LLPS prediction. These achievements

provide a foundation for understanding intracellular protein dynamics.
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