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Abstract
Introduction: Alzheimer's is known as a chronic Neurodegeneration disease that afflicts 36
million people worldwide. The amyloid β (Aβ) peptide aggregates in the brain to form
progressively larger form ranging from oligomers to fibrils. The most well-established
structural feature of amyloid fibrils is the cross-β motif, an extended β-sheet structure formed
by β-strands oriented perpendicular to the long fibril axis. Amyloid fibrils and their
accumulation as deposits in the neuropil can profoundly affect the functioning of the central
nervous system, perhaps by neurotoxic mechanisms.
Methods: In this study, the applied techniques were solid-state Nuclear magnetic resonance
spectroscopy (NMR), X-ray diffraction electron microscopy (negative and positive staining),
the combination of discontinuous molecular dynamics and x-ray absorption spectroscopy
(XAS) and density functional theory analysis of Aβ peptides complexed with Cu+2 in solution
under a range of buffer conditions.
Results and discussion: Electron microscopy indicates that the peptides formed both
twisted fibers of average diameter ~70 Å and pitch 460 Å, and straight fibers with the same
diameter. Solid-state NMR techniques represent the first site specific of non-β-strand peptide
conformations in an amyloid fibril. Simulations reveal that the peptide preferentially populates
a helical structure in apolar organic solvent, while in pure water, the peptide adopts collapsed
coil conformations and to a lesser extent β-hairpin conformations. The XAS spectra for
truncated and full-length Aβ-Cu2+ peptides are similar. The presence of hydrophobic
crowders reduces the antiparallel β-sheet.
Conclusion: amyloid fibrils cause neurotoxic effects in AD, Detailed structural studies of
amyloid fibrils can elucidate which constituent polypeptides are more effective in toxicity and
help our investigating on the prevention of these fibril formation and treatment of AD to be
more effective.
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