
Investigation of electron transfer in proteins monitored by SR

A. D. Pant1, Y. Sugawara2#, I. Yanagihara2, G. P. Khanal1, I. Shiraki1, W. Higemoto3,
K. Shimomura4, K. Ishida5, F. L. Pratt6, E. Torikai,1 and K. Nagamine4,5,7

1University of Yamanashi, Kofu, Yamanashi 400-8511 Japan
2School of Science, Kitasato University, Sagamihara, Kanagawa 252-0373, Japan

3Advanced Science Research Center, Japan Atomic Energy Agency, Tokai, Ibaraki 319-1195,

Japan
4Institute of Materials Structure Science, KEK, Tsukuba, Ibaraki 305-0801, Japan

5RIKEN, Wako, Saitama 351-0198, Japan
6ISIS Facility, Rutherford Appleton Laboratory, Chilton, Didcot OX11 0QX, UK

7Department of Physics and Astronomy, University of California, Riverside, Riverside,

CA92521, U.S.A.

# a corresponding author: E-mail sugawara@sci.kitasato-u.ac.jp

The electron-transfer process plays an important role in life science. The SR studies of

hemoproteins and DNA [1] found to detect sensitively the facts that electron brought-in by the

localizes to form a radical state and/or diffuses rapidly along intra-molecular chains and/or

inter-molecular paths by the help of Risch-Kehr (R-K) theory [2]. In order to understand the

electron-transfer process in proteins, we are investigating SR experiments on proteins [3].

The SR measurements of oxidized form of cytochrome c of horse heart together with

hen egg white lysozyme as a reference protein were carried out at RIKEN-RAL and at

J-PARC MUSE. Cytochrome c is one of the members of respiratory chain in mitochondria.

The Bext dependence of the longitudinal relaxation parameter () was measured in the region

from 0 G to 4000 G. In the high field region, showed an inverse dependence on Bext, and it

was suggested that the one-dimensional electron movement occurred. On the other hand, no

field dependence was observed at the low field. There, three dimensional electron movements

would occur. The boundary field of the wet sample was higher than that of the dry sample.

There are no significant difference between H2O and D2O. In addition, the latter effect was

suppressed below 200 K, which would reflect the effect of the glass transition.
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