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Abstract

Statement of the Problem: Neurodegenerative diseases, including
Alzheimer’s (AD) and Parkinson’s, affect millions of people across the
world, and include a broad range of conditions from the progressive loss
of nerve cells. New intervention opportunities and discovery of novel
compounds to treat neurodegenerative disease are often slowed in pre-
clinical testing stages, particularly in mammalian models of aging-
related disease, such as AD, can take months to years to test. Disruption
of sleep behavior may not only represent a clinical manifestation of
neurodegenerative disease but may be a contributing factor to disease
onset and progression. Here we describe the use of the fruit fly,
Drosophila melanogaster, for pre-clinical screening of compounds and
targeted proteins using behavioral measures such as sleep.
Methodology: Transgenic flies which contain genetic manipulations
associated with neurodegenerative disease are assayed using the either
a video tracking system or the Drosophila Activity Monitoring System
(DAMS). DAMS measures activity by counting beam breaks over 5
minute bins and averaged over 60 minutes to obtain sleep/wake
behavior, with a minimum bout of sleep defined by 5 minute period of
inactivity. Findings: AD model flies which express the human AB42
transgene in neurons show fragmented sleep that is rescued by
overexpression of fatty-acid binding proteins, or treatment with
Glitazone drugs. Glitazone treatment in a fly model of
Gaucher’s/Parkinson’s (GP) disease also rescues sleep deficits, as well
as climbing defects. Glitazone treatment restored normal protein levels
of Ref(2)P, a marker of autophagic flux, in GP flies. Conclusion &
Significance: Drosophila sleep behavior may serve as a rapid pre-
clinical screening tool for assaying potential therapeutic compounds or
relevant proteins for the treatment of neurodegenerative disease.
Strategies targeting the relationship between fatty-acid binding protein
signaling and autophagy cascades may represent a novel pathway for
treatment across multiple neurodegenerative diseases or related

proteinopathy.
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