Structure of a-synuclein amyloid fibrils using H/D exchange NMR
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a-synuclein is a 140 amino acid neuronal protein that has been associated with several neurodegenerative diseases. Mutations in a-synuclein mediate the intracellular aggregation of the protein into insoluble amyloid fibrils, causing cell-death and eventually Parkinson’s disease (PD). Amyloid fibrils are highly organized aggregates formed by peptides and proteins with a wide variety of structures and functions. Because of their inherently non-crystalline and insoluble nature, fibrils are not amenable to characterization with solution-state NMR or X-ray crystallography, and detailed and site-specific structural information has been difficult to obtain. However, different direct and indirect techniques have been successful used to gain structural information of those fibrils 1. Recently we described the 3-D structures of Het-s prion and Ab(1-42) peptide amyloid fibrils 2,3. Here, using quenched H/D exchange NMR, fluorescence spectroscopy, high resolution cryoelectron microscopy and site-directed mutagenesis we determine the secondary structure elements of a-synuclein full-length (140 residues) and a-synuclein core (residues 30-110) in the amyloid fibril state. A 3D model of the a-synuclein core in the amyloid fibril is proposed. 
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