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Investigation of the light signal conversion mechanism of the skin and the
function

Sakakibara, Shunsuke
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i The human_skin, unlike other mammals, is mainl¥_hairlgss and therefore the
most receptive to external light in body tissues. We explored whether light signals received by

human skin could be converted into intracellular signals and used. Thus far, we have shown that a
photoreceptor protein called OPN4 is expressed in the skin. In this study, the light signal received
via OPN4 was converted into an intracellular signal, which resulted in 1) an increase in

intracellular calcium concentration and 2) a dose-dependent increase in ERK 1/2 phosphorylation, 3)
forms peripheral circadian rhythm.



GPCR OPN4
OPN4
OPN4 450nm  570nm
GPCR
Gnaq
OPN4  Gnaq
ELISA

Extracellular Signal-regulated Kinase

OPN4
ERK
GPCR
OPN4(Melanopsin)
MAP
OPN
In vivo:
(in DMEM + 10% FBS)
24
In vitro:
Fibroblast keratinocyte melanocyte
subconfluence
Calcium Kit 11 - Fluo 4
1
opsinamide Gnaq
B
OPN4 480nm

OPN4

ERK 1/2 450nm

Melanopsin/» > @ > 7" F )L {miE

& Melanopsin %2
22 0 1. BHYXLD%
L‘[ H L H? B L 003 S S
PLC-B -‘ o BRI
- {lm—-ﬁ@ﬁaWCaZ*'r (Bgaps atar > i) "o
’ DAG | MAEIRICa N (MERS A > DA
' t

]
PKC —— TRPC

Hankins MW, et al., TRENDS in Neurosciences, 2007

OPN4
37 5% CO,
5x10*
24
Fluo4 9-cis
OPN4
YM-254890
Fluo4 B



light intensity

Image J F/FO F F
(480nm) LED
b) DMSO(opsinamide )
6 total RNA
LED 10
gPCR
PER2 BMAL1 PCR
D
488nm
OPN4 retinal
retinal (opsinamide)
OPN4
(YM-254890)
OPN4
Keratinocyte melanocyte
2) ERK1/2
GPCR OPN4
10
ERK1/2
560nm
ERK1/2
3)
BMAL1 PER2
10
BMAL1
opsinamide
opsinamide OPN4
0
3
1) (TRPV

3.7,4.9,7.3,14.3,34.3umol m? s

G 488nm

ERK1/2
LED
30 pmol m?s?* 10

a)opsinamide OPN4
9-cis retinal
7 a), b)
6 total RNA

TagMan probe PCR
(photon )
retinal
OPN4
Ga
MAP
ERK
ERK1/2
OPN4 opsinamide
OPN4
GPCR
OPN
23
BMAL1 PER2

MRNA



25
2016.9.15-16

2)

26
2017.10.19-20

3)

26
2017.10.19-20

0

¢y

HASHIKAWA KAZUNOBU

90403237

NOMURA TADASHI

30529566

TAKASU HIROYUKI

40566022

FUJI MIKI

80444602

TERASHI HIROTO

80217421

@






