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Kinetic analyses of the local viscosity of the hydration layer of actomyosin at
work studied by frequency-domain fluorescence polarization
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Hydration water is closely involved in the stability and dynamics of protein and
plays a vital role in the mechanism of protein function. Here we develop a technique to analyse physical
properties of the hydration water _around protein and apply this technique to actin, a muscle_contractile
protein. A fluorescent dye is conjugated to actin through a flexible linker so that the dye is tethered
in the hydration layer, and its time-resolved fluorescence polarisation is measured by a newly in-house
built high-precision frequency-domain fluorometer that uses an LN light modulator to generate modulated
excitation light. The dye undergoes rotational Brownian motion in the hydration layer of actin that can
be analysed by the measurement, and the analysis reveals a hydrodynamic property of the hydration layer
around actin. The technique developed in this study is useful to move a step closer to understanding the
role of hydration water around protein.
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