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1. Dynamics of neural cell death

We developed a new technique (named SCAT) for the
real-time tracing of caspase activation using CFP/Venus
FRET (Fluorescence Resonance Energy Transfer). SCAT
allowed us to monitor the precise spacio- temporal activa-
tion of caspases in living cells. We also developed a new
ER monitoring system (named ERAI) using Venus. In this
system, ERALI is specifically activated by ER stress and we
could monitor ER stress in living cells.

2. Roles of cell death execution mechanisms in
neural progenitor cells

The presence of extra sensory organs on the notum is
a well-defined phenotype of the Drosophila peripheral ner-
vous system. We observed ectopic bristles on the scutellum
of a dapaf-1 mutant or p35 expressing flies. We identified
the novel caspase substrate by genetic modifier screening
of flies exhibiting an extra sensory organ.

3. Comprehensive analysis of the genetic path-
way of neural cell death

We studied the genetic control of caspase-dependent
cell death by performing a dominant modifier screen of
reaper (rpr) and showed Diapl mediated protein degra-
dation system is crucial for JNK activation by rpr. To
identify novel genes that affect neuronal cell death and
degeneration, we performed a gain-of-function screen (GS
screen). In this screen, we identified the first invertebrate
TNF family (named eiger). We also identified TNF recep-
tor family gene (named wengen), and showed that wengen
is required for eiger signaling.

4. Genetic pathway of neurodegeneration and
novel strategies to treat neurodegenerative dis-
eases

The expression of truncated versions of the pathogenic
human MJD/SCAS& gene or the human Huntingtin gene
in the fly elicit late-onset progressive degeneration and the
loss of photoreceptor neurons. The polyglutamine-induced
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neuronal loss was suppressed by the reduction of the endd2
gene which we identified by GS screening. We are also
studying the changes in gene expression during the course
of disease progression by GeneChip.

Characteristics of experimental autoimmune en-
cepharomyelitis (EAE) include its periodic progression and
remission of its clinical course. Because the cytokines pro-
duced by inflammatory cells regulate the progression of
EAE, we profiled the genes that are regulated in response
to cytokines in OLGs or their progenitors.
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