2019 2022

Elucidation of factors for interspecific differences in alpha-synuclein amyloid
aggregation using computational chemistry
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Abnormal accumulation of amyloids is observed in central nervous system of
patients with neurodegenerative disorders such as Alzheimer®s disease, Parkinson"s disease, and
Prion diseases. It is well established that amyloid is predominantly composed of a B -sheet
structure. However, how subtle differences in amino acid sequences between species affect the
amyloid aggregation is still unclear. In this work, we analyzed the influence of different
hydrophobic residues on the structures of an in-register parallel  -sheet amyloid of a -synuclein
and a local structure of human PrPSc using molecular dynamics simulation. We found that mutations
equivalent to polymorphisms that cause transmission barriers substantially affect the stability of
the local structures. Our results indicate that subtle differences of hydrthobic interaction
network can considerably affect the structures of in-register parallel (3 -sheet amyloid.
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