v-Secretase: From AB Production
to Neuroinflammation

March 24 Abstract

y-Secretase is a
Tuesday, 12:30 pm transmembrane aspartyl
protease that cleaves
Billings Building—Rosedale Room = the amyloid precursor
protein (APP) in the final
step of proteolysis to
generate AP peptides.
This enzyme is
distinguished by several
SPEAKER: unique features—
including intramembrane
catalysis, a multi-
protein transmembrane
complex, and numerous
substrates—that
have long made it an
enigmatic target of
study. Adding to the
complexity, only a small fraction of y-secretase complexes are catalytically active,
leaving the role of the inactive pool largely unexplored. To address this gap, we
have developed new tools and approaches to probe the regulation and activation
of y-secretase. Our studies show that its activity is modulated by non-essential
subunits, termed y-secretase modulatory proteins (GMSPs), such as HIF1a under
hypoxia and IFITM3 during neuroinflammation. These GMSPs associate with the
y-secretase complex in a context-dependent manner. Our findings suggest that the
Yueming Li, Ph.D inactive pool of y-secretase functions as a reservoir, enabling rapid adaptation of
enzymatic activity through conversion into active complexes in response to cellular
Member and Professor and environmental cues. This activation process appears to involve transient
Chemical Biology Program interactions with GMSPs, thereby providing temporal control of y-secretase function.
Memorial Sloan Kettering Cancer Importantly, while this adaptive plasticity may be beneficial under physiological
Center conditions, aberrant activation of y-secretase occurs in pathophysiological contexts
such as cerebrovascular and cardiovascular disease, aging, and neuroinflammation.

New York, New York Such dysregulation contributes to neurodegenerative processes, including the
progression of AD. A deeper understanding of y-secretase plasticity in response to
cellular stressors and environmental changes not only elucidates the mechanisms
of disease progression but also informs the development of targeted therapeutic
strategies for AD.
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