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Challenge toward development an artificial tool for cellular liquid-liquid phase
separation by using optical condensation

Toyouchi, Shuichi
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We demonstrated laser-induced liquid-liquid phase separation (LLPS) of a
protein by focusing a laser at the air-solution interface. When a laser is focused on the
air-solution interface of a protein solution, a transient and local highly concentrated domain can
be formed near the focus point. We conducted basic research to develop a new tool to artificially
induce intracellular LLPS by utilizing spatiotemporally controlled optical condensation. Using Hen
egg white lysozyme (HEWL) as a model protein, we verified that LLPS could be induced in HEWL
solution by optical condensation and succeeded in forming LLPS microdroplets. It has also been shown

that when a mixed solution of HEWL and bovine serum albumin underwent optical condensation to mimic
the intracellular molecular crowding environment, the optical condensation-induced LLPS
microdroplet was formed more efficiently than a single protein solution.
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Focus size ~ 1 pm,
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