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Nox3 ROS

Elucidation of acquired SNHL mechanism caused from Nox3-derived ROS and beyond

Ueyama, Takehiko

13,300,000
1. Nox3 tdTomato
Nox3 Nox3 2. Nox3
Nox3
3. Nox3-KO
Nox3 KO 4. Nox3

Nox3 ROS

1.0ur engineered mice, in which Nox3 expressing cells are labeled with
tdTomato fluorescence, were employed to uncover Nox3 expression in the cochlea, identifying inner
and outer hair cells as well as supporting cells as Nox3-expressing cells. 2.1t was observed that
the number of Nox3-expressing cells, induced by aging, as well as a famous ototoxic agent
(cisplatin) and noise, lead to apoptosis in outer hair cells with induced Nox3 expression, thus
elucidating its role in causing hearing impairment. 3.Employing Nox3-KO mice engineered in this
study, it was elucidated that deletion of Nox3 in models of aging, cisplatin-induced ototoxicity,
and noise-induced hearing loss leads to auditory preservation. 4.Stable cell lines capable of
measuring Nox3 promoter activity through luminescence were established, initiating clinical research
pertaining to human auditory function.

ROS



Bk X C—19, F—19—1 (JLh)

1. WSR-S W) DTY 5

TEPERR R PEA SR T 5 NADPH oxidase 3 (Nox3) 1%, WHAFRMICREL L, EAEHKIZL D
TR LA DEENIN ., HRERAICR ST 2 L oWt bd 248, WHTO Nox3 DFEL
ERALCHIIIE R CTH D, BRI, 65 Ll LK) 1/3 (75~79 W TIIf 7 ) 230 (EAN)
PEEERRICIRAE L TR Y | EREMREETREHEOEETH D (MR A D DK 5%HM & H DR [
FEWATND) D5, RARBEDIEFIEDR R WEHE TH 5, 2019 4£I2IT WHO LV | 112~35 7%
DFEH ORISR (11 fHEAN) BNAw— bRV D KREEOBPIZR BT L - T, BRE R
DY A7 E AT S || TEEE DS i i O AL B9 ROFBHE T E DO ELA T 0 | [ # ]
EERAE T 12 A D 1] L OREETHICEY . MR RIIARO LR 5T AHEICLE - T
DEBEOBEL e > T\ D, TO LRI BB - s A B E 2. PEEF T, NE, FiTi,
25 T0 Nox3 FEEMI-CHERE A £ 5 72, tdTomato 7R (44 2 54512 Nox3 F8 B AN 2 i
T& 5~ A (Nox3-CreK:tdTomato**: [X 1) %, MEDORIZ T B L, Wi 2l Lz,

Nox3-Cre KI mice CAG-STOP™*.tdTomato mice

Nox3 promoter Cre X ps - S td Tomato

loxp loxp
=1 \Z

® NOX3-CreX"*;tdTomato** ¥ X
(NOX3HIFHMMA tdTomato FEBEXERICLUEFH NS = ATENOX3-KO)

® NOX3-CreX":tdTomato** <X (= NOX3-KO)

2. WHEDHP

AWFFEO BRE, ERRoMBEER~ v 22 v, WHE 4, fiEE, FE) 123810 5 Nox3 ¥
Bk (ADH. reactive oxygen species (ROS) FEAER) 5L, Bz, Hx OFIENLT
? Nox3 DEEIZ I L, A9 O EMEIRTEHRIE - IEHBICET LI LW bDTH D,

3. WHED Sk

A. Nox3-CreX;tdTomato**< ) RZ (/-84 TD Nox3 RO IFTE
Nox3 FEHLMiA tdTomato ZREAH O TR SN D ATE~ 7 2 (B 1) Z v, SO0 IR
B O S L — Y —BHMEE T C. HAERKICHZED Nox3 Hi3k ROS F A JEHIIE & HERE o %
JEZBEH-3 5 W24 N T O Nox3 FEELI 2 85 E 9 5,

B. h0#5 (& AN) HEEEEIZH T2 Nox3 DR EIAZER
B AR & Nox3-knockout (KO) ~ 7 ADHE ) (FEMEMMERSUS [ABR] (28 V) L= F 3%
N tdTomato BEtEfIAEEL 2. REIFAY (1,2,4,6,12 2> H i) (CFHEIT 25 2 & T, Nox3 JEEifE
JE & L DM A I BT T D,

C. YRATS5F>(CDDP) - k28 HE D S AEHEFF #2ER
W4 = )L F 2N O tdTomato BPERIIEEAS . ROS 24 LI-BEFME THA RPURERIS A 75 F
v (CDDP) #5142k EHZEbd200%. 2 0>HE Nox3-KO) =7 ZHW TR %,

D. BEHHIEICH+5 Nox3 DR BIAZEA
2 DA EOBER L Nox3-KO ~ 7 A F BT (110 dB, 2 Ff]) AMA1TV, 11

&
%
=

oy
™



ABR TEE/ER . W4 LF 22T 5 tdTomato B PEHEa% 2 1], Nox3 F8E & BR ik
BERE O AHRIIC SV CTRRMT T 5,

E. Nox3 #ELEDOHEHMEDREY (ToE—5—4H)
Nox3(~ U 2 &t b) OFIFRBHAAENZ2 S Bt 10 kb % Dual-Luciferase reporter assay system
DFFAIRICZw—=71L, CDDP I LD 7 vE—&—{EMED LHIZL Y| Nox3 DG
M E 2 /=y R & R, B, 202=y MRS ZEMEkRE ERT S,

F. EMZEIT% BE [£6E] OREMETORIE (FR51)
A (18-39 /%) . HAF (40-50 %) . s (51-64 7). mlin#H (65 LA L) @ 4T,
EHEOWN A=A 277 A TRIEL, & hToO BR [EEE] OFELZH LT DR
WHFEZAT D6

4. MR

A. Nox3 FEHLAMMuAY tdTomato ZR A d f: TGk S A MBI~ 2 (B1) ZHW., HFAE
(ZZH D Nox3 Hi2k ROS F8AERMIf & LT, WU /35 - WY o VE OB L7z R
JazeE Lz (B2), B _NEZ L2, Nox3 B — KIS 4E Th DM o VT 2RI%E1
T EaFA L, Nox3 FEHMILE LT, -5 E#MRa L = OFEHICAF(E LA B2 5%
RE - HEIERYIC L2 D4 ORI (R-sHEETHRE. SaE#ila. V50T oRMiR) % 55E
L7 (E3),

control (P4)

SHEEMR

9H‘§Eﬁy{‘_€_ S

DSOT + DR

7 |
e \ PORERERS
SHEEHIAR

D307 1 DA
Stz R

B.Nox3 3¢ 8. (tdTomato [51E) FARZLAS, M & i ER T 2523 7 L7-, Nox3-KO <~ 7 A
TiE, BARNEE LB R 0 Ev (6 D AELLE) ZEEB LT LE (H4),



Nox3-Cre*-;tdTomato** 4

control Nox3-KO
=
o100 100
w -e- 1M - 1M
-
geoIiiEn o &mosy Tl
2 607 R ' 60
,,,,,,,, T PRt |
G o40] piiiiiiines i 40 .F:‘;:ﬁ;
o
£ 20 20
14
o 0 0
< 8 16 24 2 8 16 24 32
(kHz) (kHz)
T 1007 -e- coentrol
2 20 — Nox3-KO
=
S 60
2
o 40
o
£ 20
% o L L 1 1
< 8 16 24 32 (kHz)

C. Nox3 D3 HlL, ROS &4 L7-HligEE CH4 72 HuEAl CDDP IZ L W BEZEIZ EH- L, 2 2H il
Nox3-KO ~ 7 2 T, B4R L CDDP (2 X 2 8l 2 RE L¥E 0 & O R 42157 (K 5),
BT, 6 A~ T A& FWTZEZR T, MEIZ LD 2V FERITHFET D Nox3 FBLHIIa k) 1
3% T, CDDP (T & % B4 & Nox3-KO ~ 7 A [B OBl /7 B FERL FESE RGNS 5 & D B
s Y

5 j -e - control before CDDP
0o 1004 - control after CDDP
. w -m - KO before CDDP
CDDP (Smg/kg 'p) om 80 ] —:— KO agecl.rgDDP
ke
day 0 day1 day2 day3 day4 day5 dayé day7 ~
fixaion B 601
BEEEEE I
o 401
1 t £
= 20
ABR ABR o
a 0
<

D. 2 A~ 7 A Z W EREEEET LICBWV TS Nox3 FEEL2Y EH L. Nox3-KO w7 2 ¢
1T, BAERNC L UBRE PEEERE 2 RE LRV Z & 23MiEH- 72 (KD 6),

—e— control at day 7

6

0 —# KO atday 7
% 1007 _.. control before NE (day 0)
day 0 day 2 day 7 o g -®- KO before NE (day 0)
NE fixali =
ixation
° ]
Bf | Af 1 T 60 R
-0:3 40 [EEEEEEE " S
tt 1 t £
= 201
ABR ABR ABR ABR x
913 0 . \ \ A

U EDFRER LY

1) CDDP, fnfin, BE& MEEEREIC 31T % Nox3 B G- DR 1%, CDDP R = /i #EwE > 552 M i
WCThdZ ENnfRoT-,

2) Nox3-CreKKi-tdTomato** (= Nox3-KO) & Nox3-CreK/*;tdTomato** (= ~7 & Nox3-KO: &
PERAFREARRITI AT L 1ZITFE) ZHWERICL Y . ROS OFEZ TSN BN & D



<. Nox3 DFEEL - BEFFEIZL Y, EHICHIREICED Z LR -72 (—F7 T, NAEM
fe oS FpalE ROS (2K L &b 2 BEHIIMENH D Z 3 ~72), 2D Z &%, ROSIZLD
HIEOIERIL, AAEMITH L Z LR BMNERoT,

E.Nox3 D7 mnE—4— (v A&t ) N 21T o7, Nox3 OFIFRBAMAENLY & it 2.5kb,
1.0kb,05kb # 7/ n—= 7 L7 T A Ne—ilEIC 8Bl &, kD H 5 CDDP ALiE
%47\ Dual-Luciferase reporter assay system # W MiEHT L7z & Z A, 2.5 kb, 1.0 kb, 0.5 kb
T rE—2 (BRI ENRNREZEEX L DTz, TORRICHESE | 2.5kb OFEEE L E
FEEL T D MRk 2 AL LTz,

F. 54 (18-39 %), 4 (40-50 %) . T'mfE (561-64 %) . miliind (65wl L) @ 4 #E531T,
EHEOWEN A=A 277 ATRIEL, b hTO HR [EGE] OFELZH LT DK
WHoEZ PR LT,



7 7 3 5

Kim Bong Jik Miyoshi Takushi Chaudhry Taimur Friedman Thomas B. Choi Byung Yoon Ueyama 101

Takehiko

Late- onset hearing loss case associated with a heterozygous truncating variant of 2022

<scp> <i>DIAPH1</i> </scp>

Clinical Genetics 466 471
DOl

10.1111/cge. 14115

Niki Yoko Adachi Naoko Fukata Masaki Fukata Yuko Oku Shinichiro Makino-Okamura Chieko 143

Takeuchi Seiji Wakamatsu Kazumasa Ito Shosuke Declercq Lieve Yarosh Daniel B. Mammone

Tomas Nishigori Chikako Saito Naoaki Ueyama Takehiko

S-Palmitoylation of Tyrosinase at Cysteine500 Regulates Melanogenesis 2023

Journal of Investigative Dermatology 317 327.e6
DOl

10.1016/j .jid.2022.08.040

Mohri Hiroaki Ninoyu Yuzuru Sakaguchi Hirofumi Hirano Shigeru Saito Naoaki Ueyama Takehiko 41

Nox3-Derived Superoxide in Cochleae Induces Sensorineural Hearing Loss 2021

The Journal of Neuroscience 4716 4731
DOl

10.1523/JINEUROSCI .2672-20.2021

Hirakawa Haruki Taguchi Kei Murakawa Seiya Asano Masaya Noguchi Soma Kikkawa Satoshi 148

Harada Kana Adachi Naoko Ueyama Takehiko Hide lzumi Tanaka Shigeru Sakai Norio

Effects of flurbiprofen on the functional regulation of serotonin transporter and its misfolded 2022

mutant

Journal of Pharmacological Sciences 187 195

DOl
10.1016/j . jphs.2021.11.006




Nakamura Takashi Sakaguchi Hirofumi Mohri Hiroaki Ninoyu Yuzuru Goto Akihiro Yamaguchi 101

Taro Hishikawa Yoshitaka Matsuda Michiyuki Saito Naoaki Ueyama Takehiko

Dispensable role of Racl and Rac3 after cochlear hair cell specification 2023

Journal of Molecular Medicine 843 854
DOl

10.1007/s00109-023-02317-4

Kurasawa Shunkou Mohri Hiroaki Tabuchi Keiji Ueyama Takehiko 186

Loss of synaptic ribbons is an early cause in ROS-induced acquired sensorineural hearing loss 2023

Neurobiology of Disease

106280 106280

DOl
10.1016/j .nbd.2023.106280

Kaizuka Takeshi Suzuki Takehiro Kishi Noriyuki Tamada Kota Kilimann Manfred W. Ueyama 15
Takehiko Watanabe Masahiko Shimogori Tomomi Okano Hideyuki Dohmae Naoshi Takumi Toru

Remodeling of the postsynaptic proteome in male mice and marmosets during synapse development 2024
Nature Communications 2496-2496

DOl
10.1038/s41467-024-46529-9

Acquired hearing loss induced by ROS and challenges for therapy development based on its mechanism

2022




Sensorineural hearing loss: challenges for therapy development based on its mechanisms

2022

Rho-family small GTPases

2023

NOX ROS

2023

(Sakaguchi Hirofumi)

(00515223)

(14501)




(Adachi Naoko)

(70604510) (14501)

(Nakamura Takashi)

(80724179) (24303)

Seoul National University

NIDCD, NIH

Max Planck Institute




