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Elucidation of the regulatory mechanism underlying light and dark adaptation in
retinal photoreceptor cells and its application to retinal protection

CHAYA, Taro
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Vision begins with light receﬂtion b% retinal photoreceptor cells, and yet
light can be harmful to these photoreceptors. Although rod photoreceptors become sensitive to light
in darkness, they can also reduce the light sensitivity and avoid excessive activation, which
protects them from brighter light. However, the underlying regulatory mechanisms remain unclear. In
this study, we found that KIh118 ubiquitin ligase regulates light-dependent translocation of a
heterotrimeric G protein, transducin, a cellular process that is involved in light/dark adaptation.



10%

KIhl18

KIhl18 insitu

KIh118

KIhl18

E3
KIh118
KIh118

KIh118

KIh118

KIh118

2 y
KIh118

KIh118
Uncl19
Uncl19 a

GST

TR-FRET KIhl18 Uncl19
Uncl19
KIh118

MG132

KIhl18
mRNA
Unc119
a

Uncl19
Uncl19

Uncl19

E3
KIhl18
(ERG)
Scotopic ERG
KIhi18 +/+ Kihi18 =/-
& 40 — —
> _/\d
B -3.0 —_—
{=)]
2 \fr\vm =
Zz -1.0 onft e oo
8 b wave
E
9 ™
:E 1.0 al R s
17
/ 200w
100 ms
a wave
1. KIh118 ()
@ ) G )
X
—
0
(]
2. KIh118 ()

KIhl18

KIh118

KIh118



6

(1) Kozuka T, Omori Y, Watanabe S, Tarusawa E, Yamamoto H, Chaya T, Furuhashi M, Morita
M, Sato T, Hirose S, Ohkawa Y, Yoshimura Y, Hikida T, Furukawa T. miR-124 dosage
regulates prefrontal cortex function by dopaminergic modulation. Sci. Rep. in press,
2019
doi: 10.1038/s41598-019-38910-2

(2) Tsutsumi R, Chaya T, Furukawa T. Enriched expression of the ciliopathy gene Ick in
cell proliferating regions of adult mice. Gene Expr. Patterns. 29:18-23, 2018
doi: 10.1016/j .gep.2018.04.005

(3) Ueno A, Omori Y, Sugita Y, Watanabe S, Chaya T, Kozuka T, Kon T, Yoshida S, Matsushita
K, Kuwahara R, Kajimura N, Okada Y, Furukawa T. Lritl, a Retinal Transmembrane Protein,
Regulates Selective Synapse Formation in Cone Photoreceptor Cells and Visual Acuity.
Cell Rep. 22(13):3548-3561, 2018
doi: 10.1016/j.celrep.2018.03.007

(4) Omori Y, Kubo S, Kon T, Furuhashi M, Narita H, Kominami T, Ueno A, Tsutsumi R, Chaya
T, Yamamoto H, Suetake I, Ueno S, Koseki H, Nakagawa A, Furukawa T. Samd7 is a cell
type-specific PRC1 component essential for establishing retinal rod photoreceptor
identity. Proc. Natl. Acad. Sci. USA. 114(39):E8264-E8273, 2017
doi: 10.1073/pnas.1707021114

(5) Kozuka T, Chaya T, Tamalu F, Shimada M, Fujimaki-Aoba K, Kuwahara R, Watanabe SI,
Furukawa T. The TRPM1 Channel Is Required for Development of the Rod ON Bipolar
Cell-All Amacrine Cell Pathway in the Retinal Circuit. J. Neurosci. 37(41):9889-9900,
2017
doi: 10.1523/JNEUROSCI.0824-17.2017

(6) Chaya T, Matsumoto A, Sugita Y, Watanabe S, Kuwahara R, Tachibana M, Furukawa T.
Versatile functional roles of horizontal cells in the retinal circuit. Sci. Rep.
7(1):5540, 2017
doi: 10.1038/s41598-017-05543-2

23
@ ., , Leah Rie Varner, , ,
11 RRM Retina Research Meeting 2018 12 1
@ ) , , Ick , 41
2018 11 28
(€) , Leah Rie Varner, .
91 2018 9 25

(€] , , , Rax ,

91 ,2018 9 25
®) , , , Rax ,

9a ,2018 9 25

(6) Taro Chaya, Yuko Sugita, Hiroshi Ishikane, Takahisa Furukawa, Functional roles of
the Fragile X Syndrome-related gene in the retina, ISER 2018, Belfast Waterfront,
Belfast, Northern Ireland, UK, September 11, 2018.

o, , , . X

41 2018 7 26

(8) Takahisa Furukawa, Taro Chaya, Ryotaro Tsutsumi, Lessons from KO mice of the genes
regulating retinal photoreceptor development and function, 18th World Congress of
Basic and Clinical Pharmacology, Kyoto, Japan, Jul. 3, 2018

(©)] ., , Ick ,



65 , ,2018 5 26

(10) , , , Ick )
65 , ,2018 5 26
(¢ND) , , , , , , , TRPM1
2017
2017 12 9
(12) , , , , , , , TRPM1
2017
2017 12 8
(13) , , , , , , s ’
, , , , SAM Samd7
, 2017 Conbi102017
, 2
1 2 , 2017 12 7
(14)Takashi Kozuka, Taro Chaya, Takahisa Furukawa, Role of TRPM1 channel in retinal
circuit development, IPR/RSC
Symposium, 1 , 2017 12 4

(15)Akiko Ueno, Yoshihiro Omori, Yuko Sugita, Taro Chaya, Takashi Kozuka, Satoshi
Watanabe, Satoyo Yoshida, Shoichi Irie, Ryusuke Kuwahara, Naoko Kajimura, Yasushi,
Okada, Takahisa Furukawa, Analysis of photoreceptor synapse formation machinery in

the mouse retina, 12 12th International
Symposium of the Institute Network -Driving Next-Generation Medicine: the Spirit
of Pioneering Discovery in Medical Science-, 2 2

, 2017 11 28

(16)Taro Chaya, Takahisa Furukawa. Roles of retinal horizontal and bipolar cells in
visual information processing. The 5th Korea-Japan Joint Meeting of Clinical
Electrophysiology of Vision, Senri Life Science Center, Osaka, November 18, 2017

an , . ) , , ,

) , , , SAM Samd7
Samd7, a SAM domain protein,
regulates terminal differentiation of retinal rod photoreceptor cells, 40
’ , 2017 7 21

18) . . , , ) :
ICK , 94
. A
2017 5 27
19 . . , , ) :
ICK , 94
, A
2017 5 27
(20) . . , ) , ,
TRPM1 , 94
. A ,2017 5
27
Y] . . , ) , ,
TRPM1 , 94
. A ,2017 5
27

(22)Meriam Boubakri, Taro Chaya, Hiromi Hirata, Naoko Kajimura, Ryusuke Kuwahara, Akiko
Ueno, Jarema Malicki, Takahisa Furukawa, Yoshihiro Omori, Progressive photoreceptor
degeneration caused by retrograde IFT complex component defect, leads to inefficient
opsin transport, 94 ,

A , 2017 5 27

(23)Meriam Boubakri, Taro Chaya, Hiromi Hirata, Naoko Kajimura, Ryusuke Kuwahara, Akiko
Ueno, Jarema Malicki, Takahisa Furukawa, Yoshihiro Omori, Progressive photoreceptor
degeneration caused by retrograde IFT complex component defect, leads to inefficient
opsin transport, 94 ,

A , 2017 5 27



@,
pp- 80-83,

2018-194648
30

http://www.protein.osaka-u.ac.jp/furukawa_lab

Part 4, 19
, 2018.



