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[Abstract] Structure and dynamical properties of the hydrated actin filament (F-actin) were
revealed by X-ray diffraction and inelastic X-ray scattering (IXS) in a temperature range of
180 — 298 K, respectively. The peaks in the radial distribution function of the hydrated F-actin
were assigned by MD simulation for F-actin in water. Although hydration water of F-actin
does not freeze, the tetrahedral-like structure of hydration water becomes enhanced with
decreasing temperature, which is similar to the results of many hydrated proteins. By
measuring the 1XS spectra of hydrated F-actin, the intensity and the energy of the collective
excitation were investigated as a function of temperature. The phonon energy softening and
phonon population enhancement took place only at room temperature as found for hydrated
lysozyme, which could be related to the conformational flexibility of the protein regarding the
intraprotein short-time collective vibrational motions.
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Fig. 1. Radial distribution functions for dry and Fig. 2. Q dependence of DHO intensities for hydrated
hydrated F-actin (h=0.4) at 298 K. F-actin. Red, filled, open, and blue circles indicate the

values at 298 K, 260 K, 220 K, and 180 K, respectively.



