2020 2022

Label-free direct measurement of protein conformation and intermolecular
interactions in liquid-liquid phase separations
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LLPS is a phenomenon in which droplets with high concentrations of
biological macromolecules are generated, and it has been pointed out that LLPS is related to various
physiological reactions. However, the details of the relationship between LLPS and physiological
phenomena have remained unclear due to the lack of an appropriate method for label-free measurement
of droplets in a single droplet state. In this study, we succeeded in proposing that Raman
microscopy and UV resonant Raman scattering, which provide label-free molecular information, can be
powerful methods for LLPS studies. We showed that the concentration of biomolecules in a single
droplet can be precisely quantified, and changes in concentration due to changes in the surrounding
environment can be detected. In addition, we selectively detected the Raman bands of aromatic amino
acid residues from UV resonant Raman scattering and investigated the state changes of proteins

associated with LLPS.
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