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In this study, we investigated how changes in hydration structure microscopically correlate with
large-amplitude motions of a multi-domain protein, glutamate dehydrogenase (GDH), through
molecular dynamics simulation supported by structural analyses and biochemical experiments. The
results show that 'wetting'/'drying' and 'adsorption'/'dissociation' of a few water molecules at an
active-site cleft worked as a switch for the functional motions of GDH. Thus, this study
demonstrates the importance of water molecules in understanding protein functions.

In addition, we are now developing a new MD potential parameter set, which can account
experimental hydration structures around protein surfaces. Our analyses using MD and quantum-
chemistry calculation show that the potential parameter set, which explicitly consider loan pairs of
polar atoms, is necessary to reproduce the hydration structures obtained by X-ray crystal structural
analyses.
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In this study, we investigated how changes in hydration structure
microscopically correlate with large-amplitude motions of a multi-domain protein, glutamate dehydrogenase
(GDH), through molecular dynamics simulation supported by structural analyses and biochemical
experiments. The results show that * wetting’ /' drying’ and ‘ adsorption’ /' dissociation’ of a few
water molecules at an active-site cleft worked as a switch for the functional motions of GDH. Thus, this
study demonstrates the importance of water molecules in understanding protein functions.

In addition, we are now developing a new MD potential parameter set, which can account experimental
hydration structures around protein surfaces. Our analyses using MD and quantum-chemistry calculation
show that the potential parameter set, which explicitly consider loan pairs of polar atoms, is necessary
to reproduce the hydration structures obtained by X-ray crystal structural analyses.
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