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Analysis of sleep-wake regulatory system by optogenetics featuring cone opsins.
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When cone opsins of photoreceptors are artificially expressed in neurons,
light irradiation can suppress the neuronal activity and the release of transmitters from the
neurons. Applying this method, we analyzed the functional roles of the hypothalamus and the
monoaminergic system, which are the core of the sleep-wake regulatory system.

First, reduction of serotonin release in the amygdala has been shown to result in the development
of the cataplexy-like episode in the mice model of sleep disorder, narcolepsy. Second, in the fear
conditioning test of mice the lateral hypothalamic orexin neurons involved in brain arousal have
been elucidated to promote the fear-related behaviors regulated in the amygdala via the activation

of noradrenergic neurons.



o

@

AAV
LWO
SWo

eGFP mCherry

Cre Cre

loxP

DI10-LWO-eGFP
DI0-SWO-mCherry AAV
Cre

Orexin-Cre
SERT-Cre

NAT-Cre

¢y

Orexin-ataxin3

Cre SERT-Cre

AAV



SSFO

Ox2r

Ox1r

ox2r

oxr2r

SWO

380 nm

@

Orexin-cre

®

LWO

OX1R

Chr2

Chr2

Chr2

AAV



Cre

Cre
E1-E5
El E2

GABA

VLPO
LPO

Soya S, Takahashi TM, McHugh TJ,
Maejima T, Herlitze S, Abe M, Sakimura K,
Sakurai T; Orexin modulates behavioral
fear expression through the locus
coeruleus. Nature Communications
8(1),1606 (2017)
doi: 10.1038/s41467-017-01782-z.

Hasegawa E, Maejima T, Yoshida T,
Masseck OA, Herlitze S, Yoshioka M,
Sakurai T, Mieda M; Serotonin neurons in
the dorsal raphe mediate the
anticataplectic action of orexin neurons
by reducing amygdala activity. Proc Natl
Acad Sci USA 114(17), E3526-E3535 (2017)
DOI: 10.1073/pnas.1614552114

2017

2017

2016

2016

@
MAEJIMA, Takashi
@
HASEGAWA , Emi
SOYA, Shingo
SAKURAI, Takeshi
MIEDA, Michihiro
(©))

Stefan Herlitze



