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Abnormal filamentous protein aggregates
are often found to be accumulated in the
cells of the patients of various neurode-
generative diseases including Altzheimer’s
disease and Perkinson’s disease. These ag-
gregates, called amyloid fibrils, are thought
to be related to pathogenesis of these dis-
eases. Elucidation of the mechanism of the
amyloid fibril formation is thus important
for the development of therapeutic strate-
gies against the amyloid diseases. We em-
ployed hen egg white lysozyme (HEWL)
as a model protein to study the molecular
mechanism of the amyloid fibril formation,
because HEWL forms the amyloid fibrils in
high concentration of ethanol. Since partial
denaturation of HEWL by ethanol seems to
induce the intermediate structures leading
to the formation of the amyloid fibrils, not
only the structures but also dynamics of the
intermediate structures should be investi-
gated to elucidate the mechanism of the
amyloid fibril formation. We thus started
the project of studying the dynamics of var-
ious intermediate structures of HEWL in
ethanol-water by neutron spin-echo (NSE)
spectroscopy.
As a preliminary step towards the NSE

measurements of HEWL, we performed
the small-angle neutron scattering (SANS)
experiments of HEWL in different ethanol
concentrations. These measurements were
done for the purpose of estimating the con-
tribution of the inter-particle interference
to the solution scattering patterns, from
which the effects of the inter-particle in-
teractions in the NSE spectra can be elimi-
nated, and thereby analysing the spectra in
terms of the dynamics of single particle.
We prepared the HEWL solutions contain-
ing 0% or 60% ethanol in D2O at various
concentrations of HEWL. The SANS mea-
surements on these solutions were carried

out on the SANS instrument, SANS-U, run
by the University of Tokyo, installed at the
guide hall of the research reactor, JRR-3M,
Ibaraki, Japan. Figure 1 shows the SANS
curves of these solutions. The interference
arising from the repulsive interactions are
observed in HEWL in 0% ethanol. On the
other hand, the formation of the filamen-
tous structure are observed in high HEWL
concentrations in 60% ethanol. Analysis to
derive the interference term is currently un-
derway.

Fig. 1. The SANS curves of HEWL in (a) 0% ethanol
and (b) 60% ethanol.
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