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FEEEHTNS. ZIT, LLPSOFIEICEVWTEELRINZHESON HELE yROV] THY,
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Liquid-liquid phase separation (LLPS), in which proteins and other biomolecules assemble through
relatively weak and fluid interactions to create an isolated environment, is expected to play a key role in
understanding the mechanisms of molecular function in vivo. Furthermore, it has been suggested that
LLPS dysregulation is related to neurodegenerative diseases. Several “LLPS chaperones” are reported to
keep a balance between LLPS formation and deformation. However, the detailed mechanism of LLPS
regulation has been poorly understood.

In this study, we focused on LLPS chaperones and aimed to develop a tool to control the phase
separation of specific regions in the cell by light. Specifically, we focused on LLS chaperone associated
with amyotrophic lateral sclerosis (ALS) and have revealed the mechanism how the ALS-related toxic
factors inhibit the function of the LLPS chaperone. Furthermore, we developed a tool to manipulate the
function of another chaperone by light, and demonstrated that optical manipulation of phase separation.




