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Prediction of protein deterioration and optimal bio-protectants by measuring and
computing water molecular dynamics

Shirakashi, Ryo
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o _ Water as general solvent of protein and bio-protectants solutions dominates
the stability of protein. Especially molecular rotational relaxation time of water directly

corresponds to the relaxation time of protein deterioration. In this study, to control the water
relaxation time by solutes, saccharides or proteins, the mechanism that defines the water relaxation
time in such solutions was studied. The water relaxation time in lysozyme or saccharides solutions
calculated by molecular dynamics simulation (MD), which is in good agreement with the relaxation
time measured by dielectric spectroscopy, revealed that the water relaxation time is ruled by; 1)the
rotational relaxation time of electric field in solute hydration layer, 2) residence time of water

in hydration Iager, and 3)the volume ratio of solute hydration layer, and that these phenomena could
be controlled by solute properties and its concentration.
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Fig.1: Normalized relaxation time of various concentrations of lysozyme (left?) and

saccharide(right®) solutions
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