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Development of Transient Grating Method for Studies on Biomolecular Reactions in
Microenvironments (‘Kyoto University, *Toyohashi University of Technology) O Akito Nishino,'

Yusuke Nakasone,' Kosuke Nishitani,' Moeto Nagai,> Masahide Terazima'

Most biomolecular reactions occur within microscopic spaces (pL ~ fL), such as cells. In these
microenvironments, confinement effects could be observed, such as promotion of phase
separation of proteins, and a reduction in diffusion coefficient). Although there are several
methods for analyzing localization and steady-state diffusion in such microenvironments, there is
no established method for observing molecular reaction dynamics in these confined spaces. The
transient grating (TG) method offers ability to measure conformational changes and
intermolecular reactions of biomolecules with high temporal resolution. In this study, we have
enhanced its spatial resolution by using a highly light-collecting lens to apply the TG method to
the analysis of reactions in small spaces. Currently, we have achieved a spatial resolution of
approximately 10 um, and we have conducted TG measurements of photosensor proteins using
this setup. Additionally, we are currently developing a microchamber designed for confining
proteins in microscopic spaces.
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