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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 5t# Name of sample(s) and chemical formula, or compositions including physical form.

Cytocrome ¢ (104 amino acid residues with a heme from horse heart), whose water contents were adjusted to

approximately 5 % (a dry sample) and 20% (a wet sample).

2. RBAFERVER (ERVIFWDHENF5E . TOEHEZLBRL TZEL,)

Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

In order to investigate a hydration effect on the electron transfer process of cytochrome ¢ and nucleic acid,
we intended to measure the LSR time spectra of the following three samples.
1. Dried sample of cytochrome ¢ (water content approximately 5 %)

2. Wetted sample of cytochrome ¢ (water content approximately 20 %)
3. Dried sample of deoxyribonucleic acid (DNA)

At first, we checked whether the single or the double pulse was suitable for the measurements. In order to
obtain information just after a pulse radiation by removing the second pulse arriving at 600 ns after the first
pulse, we concluded that the use of the single pulse was suitable admitting 50 % counting rate.

After that, we carried out following measurements.

1) Measurements of longitudinal puSR time spectra of the wet sample of cytochrome ¢, under the longitudinal
fields 0of 0, 0.1, 0.5, 1.0 and 1.4 kG, at 300 K, 250K, 200K and 150K.

2) Measurements of longitudinal pSR time spectra of the dry sample of cytochrome ¢, under the longitudinal

fields of 0, 0.1, 0.5, 1.0 and 1.4 kG, at 300 K, 250 K and 200 K.
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2. EBRAZERUHER(DDE) Experimental method and results (continued)

A significant difference between these samples was found in temperature (T) dependence of the zero filed
relaxation function (Figure 1). Following zero-field part of the Risch-Kehr theory (R. Risch, K.W. Kehr, Phys.
Rev. B 46 (1992) 5246.), the observed result suggests a T-dependent change of electron transport: slow (rapid) at
low (high) temperature in the wet sample, while T-independent rapid transport in the dry sample. We plotted the
longitudinal relaxation function for each uSR time spectrum against longitudinal field (B) (Figure 2). The result
was compared to the prediction of the Risch-Kehr theory: relaxation parameter I” of the Risch-Kehr relaxation
function is proportional to 1/B, when the electron brought-in by the u" takes one-dimensional motion along the
molecular chain. A relaxation parameter I"in the wet sample shows only weak field dependence up to 1000G at
300 K, while that in the dry sample has apparent an inverse dependence on magnetic field at all T. The results
may suggest an existence of inter-chain electron diffusion through the hydration water in the wet cytochrome c at
high T, while the intra-chain electron transfer is more dominant in the dry sample at all T.

We are planning a series of experiments on deuterides of wet cytochrome c¢ in order to confirm a
non-contribution of nuclear dipolar relaxation on the observed hydration effect. The experiments on the samples

of deoxyribonucleic acid, which could be not measured during this beam time, will also be scheduled.
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Fig.1 Temperature dependence of the zero filed relaxation function of cytochrome c.

(a) Wetted sample (water content approximately 20%) (b) Dried sample (water content approximately 5%)
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Fig.2 Magnetic field dependence of the R-K relaxation rates of cytochrome ¢

(a) Wetted sample (water content approximately 20%) (b) Dried sample (water content approximately 5%)




