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Structural analysis of proteins in amyloid fibrils using a new method of
small-angle neutron scattering
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The purpose of this study is to develop a new method of small-angle neutron
scattering (SANS) for analyzing the structure of individual proteins with eliminating the effects of
the inter-protein interferences. This enables one to analyze the structure of proteins within
disordered aggregates. Using this method, we analyzed the structure of the protein, alpha-synuclein
(aSyn), within amyloid fibrils. This system is important because formation of amyloid fibrils of
aSyn 1is closely related to the pathogenesis of Parkinson®s disease. This new method employs
deuterated proteins, so we deuterated aSyn, and verified that this deuterated protein has similar
characteristics to the usual hydrogenated proteins. We carried out the SANS measurements on amyloid
fibrils of aSyn using the new method. Comparison of the observed SANS curves with the theory
indicated the feasibility of this method. Analysis of the curves obtained suggested that in the
fibrils, aSyn adopts extended structures.
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