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Main Research
Projects

@® Identification and functional analysis of novel factors involved in
unfolded protein response (UPR)
It is known that endoplasmic reticulum (ER) stress, which can be induced by
various extra-and intra-cellular stimuli, triggers activation of stress sensors
localized on the ER, thereby inducing specific factors involved in cytoprotection
or cell death. Also, it was reported that such response, namely unfolded protein
response (UPR) , is associated with development and progression of many
diseases including diabetes and ischemic heart diseases as well as
neurodegenerative diseases (e.g. Alzheimer’s disease) . We employed a DNA
array approach to identify novel factors involved in UPR and have identified
several proteins to date. One such factor is cysteine-rich with EGF-like domains2
(CRELD 2) protein, and we have successfully revealed its transcriptional
regulation and intracellular behavior. We are currently investigating these new
factors with a focus on their physiological function and pathology associated with
neurodegenerative diseases.

@ Functional analysis of novel trophic factors, MANF and CDNF
Mesencephalic astrocyte-derived neurotrophic factor (MANF) is a novel ER
stress-inducible trophic factor, and its homolog is cerebral dopamine
neurotrophic factor (CDNF) . We also identified MANF as a novel factor involved




in UPR, and reported its transcriptional regulation in cell lines of neuronal origin
and its mouse-specific splice variant. It was also reported that they are expressed
in peripheral tissues as well as the neural system, and have cytoprotective
effects. However, their receptors and signal transduction pathways are
completely unknown. We plan to conduct detailed functional analysis of these
factors, and to link the results to the development of novel neuroprotective
agents.

3 Use of low molecular weight NanoLuc luciferase and its derivative
NanoBit to establish an experimental system for elucidating
intracellular signaling pathways

NanoLuc, a low molecular weight luciferase, is about 100 times more active

than conventional luciferase. We aimed to establish an experimental system to

study signaling pathways for endoplasmic reticulum (ER) stress and various
other cellular responses, by combining genome editing technology with

NanoLuc and its derivative NanoBit, which is a split NanoLuc. This experimental

system will be useful for elucidating stress signaling pathways involved in, for

example, neurogenerative diseases, and for screening novel drugs that target
these pathways.
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