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Elucidation of the pathomechanisms and development of a therapy for frontotemporal lobar
degeneration (FTLD) using newly-established Drosophila models
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Molecular genetic studies have unveiled key
molecules responsible for most neurodegenerative
diseases such as Alzheimer’s disease and
Parkinson’s disease, and research toward
understanding their pathogenesis and developing
therapies is in progress. Recently, TDP-43 and FUS,
RNA-binding proteins, have been identified as key
molecules responsible for frontotemporal lobar
degeneration (FTLD), the second most common
neurodegenerative dementia, and hence
molecular-based research on FTLD has just started.
In this project, toward elucidation of the
pathomechanisms and development of a therapy for
FTLD, we employ Drosophila melanogaster to
model FTLD, taking advantage of its short life-span
and suitability for genetic and drug screening. Based
on our hypothesis that both toxic gain of function
triggered by aggregation of TDP-43 or FUS, as well
as their loss of function caused by mislocalization
contribute to the pathogenesis of FTLD, we will
establish both Drosophila models expressing
TDP-43 or FUS, as well as those deficient in
TDP-43 or FUS. By combination of genetic
screening and gene expression analyses, we will
elucidate the candidate genes involved in the
pathomechanisms of FTLD. We will then validate
our data obtained from the Drosophila models, by
comparing them with data from FTLD patients and
mouse models in collaboration with the Nagoya
University group. We will also screen chemical
compound libraries using our Drosophila models,
and further evaluate the therapeutic efficacy of
candidate chemical compounds using FTLD mouse
models, toward developing a therapy for FTLD.
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