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Hyper-Mobile Water around Ions, Charged Polymers, and Proteins

Observed with High Resolution Microwave Dielectric Spectroscopy

Makoto Suzuki and Takashi Miyazaki

(Received October 1, 2007; Accepted October 17, 2007)

A precision microwave dielectric spectroscopic technique has been developed. This technique
enables us to analyze hydration properties of ions, polymers, and proteins. ¢ -scan method
gives an image of the information of spatial distribution of dielectric property of water surrounding
protein molecules. Fixed ¢ analysis gives a direct comparison of hydration properties of different
solutes. With this technique we analyzed the hydration states of alkali-halides aqueous solutions,
charged polymers and proteins such as F- actin solutions. Most of solutes called water structure
breakers form hyper-mobile water (HMW) layer around the solutes having higher dielectric
relaxation frequency than bulk water. Thus, we may obtain further information of collective
properties of water surrounding ions, polymers and biomolecules.

Keywords: Microwave dielectric spectroscopy; protein hydration; actin; hyper-mobile water;
¢ -scan method; dielectric property of water
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Hyper-mobile water found around charged solutes in water
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Fig.2 Partial dielectric spectra of hydrated globular

protein in solution.
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Fig.4 ¢ -scan spectra of 0.1 M Nal aqueous solution
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Fig.5 Rough estimation of electric field strength around
polyionenes.
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Fig.6 ¢ -scan spectra of polyionene aqueous solution
at 20°C. (a) x=2, (b) x=6, ¢ =20 mg mL ",
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Fig.7 Partial dielectric spectra of F-actin, myosin S1
and Acto-S1.
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