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Investigation of strain diversity and cytotoxicity of pathogenic amyloids by
using alpha-synuclein as a model
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We analyzed influences of various mutations on structures of an in-register
parallel B -sheet amyloid of an alpha-synuclein (aSyn) by molecular dynamic (MD) simulation and
focused on a substitution mutant at residue 84 to isoleucine, aSyn(G841). We actually expressed aSyn
(G841) on cultured cells and discovered that the mutant was rather prone to aggregate in the cells.
We utilized it to collect clues to the structures of aSyn amyloid in live cells by observing how the

aggregation tendency of aSyn(G841) in the cultured cells are affected by various mutations
associated with familial Parkinson diseases. We also attempted to investigate molecular mechanisms
of cytotoxicity of aSyn amyloids by analyzing gene-expression profiles of the cells harboring aSyn
aggregates, although it was not successful. Finally, exploiting analogy of local amino acid
sequences between aSyn and prion protein, we modeled a local structure of an abnormal isoform of
prion protein and srudied it with MD simulation.
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