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We identified an E3 ubiquitin ligase ring finger protein 121 as an essential gene for
mechanoreception. We also revealed that this gene is essential for voltage-gated sodium
channel function. Zebrafish embryos that lack the ring finger protein 121 did not respond to
either tactile stimulus or mustard oil, thereby demonstrating that the ring finger protein 121
is indispensable for mechanoreception and chemical reception, which are essential for

survival of animals.

AR ERH
(GHAHAL : 1)
B R A MESTEL ¢ & Ft
AR EHH 3, 400, 000 1, 020, 000 4, 420, 000




1. WFEBRLA Y WO 5

T (B, BT, R, R, M) 138
JLHNCT VAR TLARERLEZESND
N, ZTRHDBEICONT, HROZE=2
—n 2 (AR, R R e &) MFE L,
ENENOZEESF (7 R B
BRI L) BEbN TS, LiL, filiic
B L CIEZBICHE R FOMANRZ L,
ZDAN=ZALBAHDOEETH D, W5t
KEIXET T 7 4 v varbHNTBEBEN
77 a—FTZORBEICIRY LA, il
(LB 7R R F D[R] E 2 7 I T

2. WHZEDORK

WESHEICREOHDLET 77 4y ad
ERAKZHEELC, Z0OELEGFE2~ v B
Y7 ra—=r IS CRIET b, £72.
ZOHF ORI RS RICEE
DEND PEEREHFE 2 AV TS
D, S DHITRFRIFLS ORI, 72L& 21T~
A B — RAA V72 E DRI L DAL
HMEDOBEBREWH LTS Z & T, EZAE
DFREBEAPA LT D LRIFIC, B0
W72 Z R IRB O % B

=

e
R A

o

o

3. WHED L

BT ITT7 40y aDAT Y —=2 T E2T0,
fil IS B B D B BARE WS 5,
%E@%%JT%E%%@?7774?V
2 RRTH LT E LT 773 —
EERL, v~ 7T oA h~—T—%H
Wiy B 7 EAT O, BARFEEIC & 5 Al
Blafia/u—=27 LTy =2 AT
L TERERET D, £lo, SESER
Yoo OB R PRRAT CRRE S AR T O

EALNIT D, S HIT, M%7 TR <
YA = RAEA N ERONTACERE R &b
BEA L., —WREHE =2 —m I X DR E 2R

BHIZR Y AT LAEE[AERR EDOER
%mi&TMWﬁéo

4. BFZERR
EWBRET 77 4 v v 2 BRIEFRR A
G225 REEAICRD, H2DWIFKNT
T2 &S kEEE 2 5, AFFRRER
DSEARE U 72 B BARITR ERRIC 2 NEE
T, RBEEE A L b 0T, AR
DIRNZ LR LTS, ZhbDER
KOBLBEEFEZFRET L, ERHEOE
TI7T74 vy a &l R L TR HRAERL
F3 REMAEKZE Ty B 7 H2ZIT L,
214 O~ A 7Y T4 h~—h—%H
WeT Ty B T ORI 7 MME & F
ALT~A27a¥774 h~—h—%B1E
L CifliZe~y B 7 aiEdie, 5 21 FYh
KbEDaEXTF ) T—=RE LRI THD
Vo g4 vii—7ar A2 121 1ICER %R
ELlz, ZOBLKTFII=EXF U T—F
BRI THDHIEND, a7 T Y —54
RAFHIZR 2 8T SR 0 | FFE D B
BB F U &2 AHINT 5 B & il 2
boLTREND, BRI OBIEFD
Ay VY—RNA BA Vv a s TH
AT HEEBAEZL AR 2T HZLNTE
oo ETUFBCREAT Y EHN
72/ w7 By a2 EEERICAT O L ERAEK
DERBMAZFHTE -2 b, BRED
HEEGEFRY vr7vH—FaT A
121 IZHENRN LR TE T, ZOERK
Wb D EBbi
HOTC, BE=—a—a L Rt 5~ AX

ijﬁ_‘,—zb‘ﬂ s



— RAA NI T D ROE T~ D & IEH
fERTIZ~ A& — RA A VT BOS LTkl
DHFEEINDN, BRAETEIAZ—FF
A VITFHERE SN DRI BIE SN2 Do
oo SHICTAY— REANICLDER =
22— Y DIGEEINT T LA A= T
TN 5 & EFRBEAETIE~AZ— A
AMIZED TN TN ERNR BN,
FRKTIIANS T A ERIZR GRS
Too TNHDOZENG, VT 7 400 —
FurA Ly R2LITERE =2 —8 U OIREIC
HEThdEEZXD,

5. TR IE
(MEREam S0 (BF 3 )

(1) Hirata, H., Nanda, I., van Riesen, A.,

McMichael, G., Hu, H., Hambrock, M.,
Papon, M.-A., Fischer, U., Marouillat, S.,
Ding, C., Alirol, S., Bienek, M.,
Preisler-Adams, S., Grimme, A., Seelow, D.,
Webster, R., Haan, E., MacLennan, A.,
Stenzel, W., Yap, T. Y., Gardner, A.,
Nguyen, L. S., Shaw, M., Lebrun, N., Haas,
S. A., Kress, W., Haaf, T., Schellenberger,
E., Chelly, J., Viot, G., Shaffer, L. G.,
Rosenfeld, J. A., Kramer, N., Falk, R.,
El-Khechen, D., Escobar, L. F., Hennekam,
R., Wieacker, P., Hiibner, C., Ropers, H.-H.,
Gecz, J., Schuelke, M., Laumonnier, F. and
Kalscheuer, V. M. (2013) Mutations of
ZC4H2 are associated with arthrogryposis
multiplex  congenita and intellectual
disability and through impairment of central
and peripheral synaptic plasticity.

Am. J. Hum. Genet. 92: 681-695.

doi: 10.1016/j.ajhg.2013.03.021

HHAY

(2) Yamanaka, I., Miki, M., Asakawa, K.,
Kawakami, K., Oda, Y. and Hirata, H.
(2013)  Glycinergic  transmission  and
postsynaptic activation of CaMKII are
required for glycine receptor clustering in
vivo.
Genes Cells 18: 211-224.
doi: 10.1111/gtc.12032
HHAY

(3) Hirata, H., Wen, H., Kawakami, Y.,
Naganawa, Y., Ogino, K., Yamada, K.,
Saint-Amant, L., Low, S. E., Cui, W. W,,
Zhou, W., Sprague, S. M., Asakawa, K.,
Muto, A., Kawakami, K. and Kuwada, J. Y.
(2012) Connexin39.9 is necessary for
coordinated activation of slow-twitch
muscle and normal behavior in zebrafish.
J. Biol. Chem. 287: 1080-1089.
doi: 10.1074/jbc.M111.308205
HHA D

(FR¥E] GH31F)

(1) Hirata, H. Formation and function of

2)

glycinergic synapse in zebrafish.

International Institute for Advanced Studies
Research Project "Novel developments on
the study of life and biological systems
based on genome engineering and imaging
science" The First Symposium.
International Institute for Advanced Studies

(Kizugawa). February 23, 2013.

Hirata, H., Ogino, K., Yamada, K., and




€)

Harvey, R. J. Defective escape behavior in
DEAH-box RNA helicase Dhx37 mutant
zebrafish improved by restoring glycine
receptor expression.

The 5th Strategic Conference of Zebrafish
Investigators. Asilomar Conference Center.

California, USA. January 21, 2013.

Hirata, H. Slow-twitch and fast-twitch

muscle defects in zebrafish.

Cold Spring Harbor Asia Conference. The
5th  Annual Zebrafish Disease Models
Meeting. Fishing for Answers: Zebrafish
Models of Human Development and
Disease. Suzhou Dushu Lake Conference

Center, Suzhou, China. April 19, 2012.

() GE 1)

(1) FHE=

7 v RO & #ERE. Clinical
Neuroscience 2012 4= (Vol. 30) 12 H =,
p1352-1354 (H ARFEMFIL)

6. HFFTHEAR
(D WFgezE

SE M= (HIRATA HIROMI)
ESZEARFIIIERT - BT BrAlEE v ¥ —
i C

e+ 60402450

(2) gy
L

(3) I HEMF 2T
L




