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A

lzheimer’s disease is the most common progressive neuro degenerative disorder and is characterized by the presence of amyloid
β (Aβ) plaques and neurofibrillary tangles in the brain. No treatments are yet available to cure Alzheimer’s disease however,
soluble Aβ oligomers are believed to play a crucial role in the neuro inflammation that is observed in this disease. The γ-secretase
complex, which produces a β, consists of the catalytic subunit presenilin which is associated in a 1:1:1:1 stoichiometry with three
subunits: PEN-2, APH-1 and nicastrin (NCT). Recently, the cryo-electron microscopy (cryo-EM) structures of the apo form of this
complex [1], as well as with an inhibitor [2], were obtained. The γsecretase is an intramembrane-cleaving protease involved in
Alzheimer’s disease, cancer and other disorders. The clinical trials with the γ-secretase inhibitors have however, demonstrated that
unselective inhibition of γ-secretase causes serious toxicity. Evolving insights suggest that more subtle modulations of γ-secretase
proteolysis are potentially valuable approaches.
Using the refined 3.4 Å cryo-EM structure of γ-secretase we investigated unfolding and binding of substrate C99 (C-terminal
fragment of amyloid precursor protein) as well as inhibitors to the membranous part of γ-secretase exploring primary and secondary
binding sites. We also uncovered conformational dynamics of C99 and inhibitors which can have a great influence on mechanism
of substrate cleavage by this enzymatic complex.
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