Q)]
2014 2016

Elucidation of sleep-wake mechanism by controlling cell function

UENO, Taro

18,200,000

PLE
GAL4 PLE

PLE PLE

Fluorescein-modified compounds were prepared and added to the transfected
cells, and a marked fluorescence enhancement of fluorescein was observed in cells expressing PLE.
We generated a transgenic fly expressing PLE only in specific cells in the expression-dependent
manner of GAL4, and when the above compound was administered to the isolated brain, tissue-specific
fluorescence was observed.
In order to examine whether behavior control at an individual level is possible, Drosophila
expressing PLE specifically for dopamine cells was created. A compound to which a modifying group
was added to a dopamine synthase inhibitor was administered by oral administration, but no change in
sleep awakening amount was observed.



2000 (Shaw et al.
Science 2000, Hendricks et al. Neuron
2000)

(Cirelli et al. Nature
2005, Kume et al. J.Neurosci. 2005)

(Joiner et al. Nature
2006, Pitman et al. Nature 2006)

GAL4-UAS
(Brand &
Perrimon, Development,1993)
RNAI (Dietzl et
al., Nature, 2007)

Channelrhodopsin-2 TrpAl
channel /

synaptic homeostasis
Gillestro et al. Science 2009,
Donlea et al. Science 2009

macromolecule
(Mackiewicz et al. Trends Mol Med 2008)

clozapine-N-oxide
DREADDs: Designer Receptors
Exclusively Activated by Designer Drugs

Ca Fura-2

Fura-2 AM

PLE: porcine liver enzyme
(Tian et al. PNAS 2012) PLE



PLE

1:R= %~ 2R="9%"\ 3:R:,1‘L/D

4:R:=%{,u\\ 5:R= ?{>¥<\ 6:R= 1{5;2;
1.

R
1
6
PLE
PLE
PLE
P2A
mRFP  PLE

PLE

PLE

PLE

GAL4/UAS

GAL4

PLE UAS
PLE
PLE
3
TH-GAL4
PLE PLE
1073
I\:‘
E
E
3
=
e
10™ 10° 10 10°
RFP
2. PLE
HEK293T PLE-P2A-mRFP
PLE RFP

10°



3. PLE
UAS-PLE-P2A-mRFP
MB-GAL4
PLE
PLE RFP

4
Tomita J, Ueno T, Mitsuyoshi M, Kume S,

Kume K

The NMDA Receptor Promotes Sleep in the

Fruit Fly, Drosophila melanogaster.

PLoS One 10(5) e0128101 2015

doi:10.1371/journal .pone.0128101.

(Folia Pharmacol. Jpn.),
, 2015
doi.org/10.1254/fpj -145.134

Yamazaki D, Horiuchi J, Ueno K, Ueno T,
Saeki S, Matsuno M, Naganos S, Miyashita
T, Hirano Y, Nishikawa H, Taoka M, Yamauchi
Y, Isobe T, Honda Y, Kodama T, Masuda T,
Saitoe M
Glial dysfunction causes age-related
memory impairment in Drosophila.

Neuron 84 753-763 2014
doi:10.1016/j .neuron.2014.09.039.

Ueno T*, Kume K* (* correspondence)
Functional characterization of dopamine

transporter in vivo using Drosophila
melanogaster behavioral analysis.
Frontiers in Behavioral Neuroscience,
2014, 8, 303

doi: 10.3389/fnbeh.2014.00303.

38
2006 9 10
2015 _9 6 _
2015 8 4 |
2015 5 14
2015 4 24

Sleep study using Drosophila

21

2014 11 8
39

2014 7 4



o 0
o 0
@
UENO, Taro
30648267
@
(€))

FURUTA, Toshiaki

90231571




