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Direct Observation of Amyloid Polymorphism Formation
Masatomo SO*

Amyloid fibrils are pathological hallmarks of neurodegenerative diseases and exhibit structural
polymorphism depending on sequence and environmental conditions. However, the mechanisms governing
polymorph formation remain unclear, and thioflavin T (ThT) assays have limited ability to distinguish
structurally distinct states. A fluorescence-based platform was developed to discriminate amyloid polymorphs
and detect intermediate aggregation states using o-synuclein (oSyn) and its familial mutants (A30P, E46K,
H50Q). Screening identified probes that produced distinct fluorescence responses to different fibril structures.
Kinetic analyses with a selected probe and ThT revealed variant-dependent pathways and transient
intermediates preceding ThT-positive cross-Bstructures. A Couette-cell-based fluorescence assay compatible
with Rheo-NMR was also established, enabling multiprobe monitoring under shear conditions suitable for
atomic-resolution analysis.
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