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Research Abstract
? DESCRIPTION (provided by applicant): Over the last several years, much effort has been
devoted to studying the role of Amyloid Precursor Protein (APP) in Alzheimer’s disease (AD).

One of the key goals has been to understand the precise role of APP in AD. APP is clearly
involved in the pathogenesis of AD. For instance, the first gene mutation identified as a cause
for autosomal dominant form of AD is in the APP gene. Similarly, duplication for the APP gene
is a risk factor for developing AD. APP is expressed both in neurons and glia, and while much
work has been directed towards understanding its role or processing in neurons, the importance
or the relevance of expression and the processing of APP in glia has not been examined. Thus,
we know very little about the role of APP in glia in the development of AD. We have developed a
robust APP-gain of function (APP-GOF) model in the Drosophila brain. We can express this
specifically in glial cells or neurons. When we expressed APP in glia and compared to neuronal
expression, we found differences in both the pattern of deposition of APP, processing of APP,
and lethality induced by such expressions. We further found that the lethality strictly correlated
with a specific processed peptide other than Abeta; the level of which increased with the coexpression of human BACE and resulted in a greater lethality compared to APP expression
alone. These main results led us to formulate experiments to dissect the role of APP, its
processing and toxicity when expressed in glial cells, and compare this with APP in neurons.
Thus, our specific aims are: 1) Analyze the processing and the lethal effects of expression of
APP in glial cells, 2) Analyze the effects of expression of processed peptides of APP in glia and
neurons in the brain, and 3) Perform a conditional genetic screen for recessive modifiers of APPGOF. We believe that these aims when completed, will contribute significantly to our
understanding of the role played by APP in glia and its contribution to the development of the
neuropathology and the disease. These studies will also likely identify new players in the APPmediated pathway(s).
Lay Summary
PUBLIC HEALTH RELEVANCE: This grant examines the role of APP and its processed
peptides on glial cells, and the impact of expression of APP in glial cells on the brain using the
model organism Drosophila. It also explores a novel recessive genetic screen for identifying
modifiers of APP-over-expression.
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