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Abstract Protein deposits consist primarily of the amyloid protein, but can contain other factors such as 
lipids, proteoglycans, and chaperones. So far, it is unclear how the cellular environment 
modulates fibril polymorphism and how differences in fibril structure affect cell viability. In the 
past, we investigated the structural properties of Alzheimer’s disease Aβ and Diabetes type II 
hIAPP (human islet amyloid poly peptide) fibrils. Both fibril structures contain unstructured 
regions which are potential interaction sites for chaperones, but might as well be important 
for seeding involving secondary nucleation. The small heat-shock protein (sHSP) αB-Crystallin 
(αBC) is abundant in brains of AD patients, and colocalizes with Aβ amyloid plaques. We find 
that αBC prevents the generation of a compact fibril structure and leads to the formation of a 
new polymorph with a dynamic N-terminus. We compared biophysical experiments, such as 
ThT amyloid fibril aggregation kinetics and MAS solid-state NMR data to yield insights into the 
structural mechanisms of fibril polymorphism. Using MAS solid-state spectroscopy, we 
investigated the N-terminal region of hIAPP fibrils that is elusive in all cryo-EM structures that 
have been determined till to-date. A comparative analysis between wild-type hIAPP and a 
disulfide-deficient variant hIAPP(C2S,C7S) unveils a shared fibril core structure, yet strikingly 
distinct dynamics in the N-terminus. The variant fibrils lacking the disulfide bond exhibit an 
extended β-strand conformation which might facilitate surface nucleation. The role of the N-
terminus in modulating secondary nucleation rates is discussed. 
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