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Super-resolution single-molecule dynamics analysis of phase separation formation
by the development of a drug-inducible system for intracellular phase
separation

Ito, Yuma
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We have established an artificial system to induce intracellular droplet
formation by adding drugs to investigate the phase separation mechanism essential for biological
functions. This method enables us to measure molecular dynamics in droplets using single-molecule
imaging in living cells. We obtained the characteristic dynamics in droplet formation as precise
guantitative information at the single-molecule level for the intrinsically disordered regions of
various phase-separated proteins. This method quantified the effect of the intracellular
environment, molecular diffusion and exchange inside and outside the droplet, and the amino acid
composition that contributes to phase separation. This study provides a tool to investigate the
physical and biological properties of phase separation, which could contribute widely to life
science research.
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