(®)
2020 2023

"Unstructural biology" of alpha-synuclein, an intrinsically disordered protein
related to the pathogenesis of Parkinson®s disease
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Formation of abnormal filamentous aggregates (amyloid fibrils) of the
protein, a -synuclein (a Syn), which is an intrinsically disordered protein (IDP), is closely
related to the pathogenesis of Parkinson®s disease. To elucidate how amyloid fibrils of a Syn form,
the behavior of the o Syn monomers is investigated using small-angle neutron scattering and
quasielastic neutron scattering. In particular, a new method, by which the detailed characterization

of the structural distribution and the dynamical behavior of the IDPs such as a Syn is possible, is
developed. This new method, utilizing the protein-deuteration techniques, is applied to various
deuterated o Syn under various conditions, showing distinct propensity to fibril formation. The
results obtained demonstrate the feasibility of the method, and provide the clues to specify the key
behavior of a Syn leading to fibril formation.
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