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Amyloid-β (Aβ) harbors numerous post-translational modifications (PTMs) that may 
affect Alzheimer’s disease (AD) pathogenesis. However, high-resolution structures of 
amyloid fibrils that contain these modifications remain out of reach, their determination 
is complicated by difficulty in isolating monomorphic samples in NMR or cryoEM 
studies. Efforts to characterize the effects of PTMs by crystallography are limited by the 
recalcitrance of amyloid segments longer than 11 residues to crystallization, particularly 
those bearing post-translational modification (PTMs)1. Here we present the first ab initio 
MicroED structures of a pair of 15 residue segments found in the Aβ fibril core, with and 
without an Alzheimer’s disease-associated isomerization. These 1.1 Å 
resolution structures share a conserved kinked β-helix-like-turn with complex features 
similar to those observed previously at lower resolution in the cores of fibrillar Aβ 1-42, 
as well as a novel pair of protofilament interfaces. Our results suggest that isomerization 
in this segment facilitates the formation of a more stable form of one novel interface, 
promoting enhanced fiber formation and stability. The length of these peptide segments, 
four residues longer than any other crystallographically determined amyloid structures, 
is key in facilitating its complex fold - a conformation more representative of the full-
length Aβ fibrils. Importantly, we have shown that the Aβ core is stable enough to be 
crystallized and to showcase complex features beyond the steric zipper interface. 
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