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ABSTRACT 

Alzheimer’s disease (AD) is characterized by neurofibrillary tangles and senile plaques 

in the pathology of affected brains. Amyloid-β peptide (Aβ) is the major component of 

the senile plaque. Aβ40 and Aβ42, composed of 40 and 42 amino acid residues 

respectively, are the most common forms of Aβ in the body. Aβ42 aggregates much 

faster than Aβ40 in vitro and through a different mechanism. Aβ42 is much more toxic 

to neurons in cell culture and in animal models than Aβ40. Detailed mechanisms of Aβ 

aggregation and toxicity have not been established yet. Here using solution NMR, we 

studied the aggregation, dynamics, and interactions of amyloid-β peptides to understand 

the pathogenesis of Alzheimer’s disease. We showed Aβ40 can protect non-toxic Aβ42 

monomer from aggregation in a specific and Aβ42/Aβ40 ratio dependent manner. 

Dynamics of Aβ plays a key role in Aβ aggregation. Aβ42 has a more rigid C-terminus 

than that of Aβ40 as shown by both backbone and side chain dynamics measurement on 

ps-ns time scales. The central hydrophobic region of Aβ40 is more rigid than that of 

Aβ42. We have demonstrated that M35 oxidation of Aβ42 reduces its aggregation and 

toxicity by inducing an Aβ40-like structural and dynamical change.  Aβ executes its 

toxicity through interaction with important cellular targets. We studied the interaction 

between Aβ and ABAD using solution NMR and SPR. SPR determines the entropy and 

enthalpy changes of the Aβ-ABAD interaction. STD experiments demonstrated that Aβ-

ABAD interaction inhibits NAD binding. NMR studies of Aβ-heme interaction suggests 

a structural mechanism of the anti-Aβ aggregation effect by heme. 


