BxXc—19

HFEHREBEBRER (RPHREMHEIE) RARBES
PR 2 44 5 J12 5 ABUE

HEEAES : 12601

MEEE  ARFBR2— FXIE

FFZHARS - 2010~2011

EEES 22800011

MEREL (F130 RETEE T TARELHET 5B FRERAGTEFOIERER
DA

MERESL (EX) Deciphering the activation mechanisms of a transcriptional
regulator, implicated in the modulation of synaptic morphology
and memory behavior.

MEREE

Eh =05 (NONAKA  MI0)

RREKZ - KEREFRMAEE - HEH
ME&EES 30583885

FRIEE R OBEE (Fns0) -
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CREB is a critical transcription factor in forming long—lasting memory. CRTC1, a molecule
of focus in this study, is the coactivator for CREB. In this project, we have identified
phosphorylated sites of CRTC1 that are required for its activity—dependent nuclear
translocation in neuronal cells. Next, we investigated the causal relationships between
CRTC1 nuclear translocation and the CRE-dependent transcription activity, and revealed
that the CREB activation via CRTC1 is independent from the CREB phosphorylation pathway,
which had widely been believed to be essential for CRE-dependent gene expression. Lastly,
we developed and optimized the in vivo viral injection method and have shown that
expressing the constitutively nuclear form of CRTC1 bilaterally in the mouse hippocampus
enhanced long—term memory formation.

AR ERE
(BHEHAL - 1)
[ERES Y [ & it

201 04E 1, 260, 000 378, 000 1, 638, 000
201 14E 1, 160, 000 348, 000 1, 508, 000

P

R

Gy
o 2, 420, 000 726, 000 3, 146, 000

W75 B - sl
BHFE DR - E  EEERE - iR
F—U— K EYFE,. BB RE,. V7R BERT



1. WFFEBHAG S WO E 5

CREBIZFEIE 0 B ML IC M E R IR BN 1 C
HY ., KIFFEOHFLTH DCRTCHLF DERE
DMEEHET 2 (77 Thb, EHER
CRTC1% F VN TCRTC1-CREBRR & 2 A T.HYIZ H#Y
R4 % & c-Fos, Arc, BDNF & \©» 7= 30 EE
DS (BB E 1) ORI S
D ERHLNTRoTND, Fio, Bk
SONFARIZ IV T, CRTC12SCREBD U AL,
DI s s T DR G 2IEME LT 5
T EBIMBITNAD N, MAIaIZ IV TiE
FIEREES LTV, E72, ERERKANO R
BRI BT HCRICIOEZEENZ DWW TS
K UT=WFZEi3 B 05 220,

2. HFFEDOHBY
AWFFEO BHIIL. FICUTFTD3->ThHD,

(1)CRTC1 DEEFEAT A T = X I, TR, CRTC1
IZ k% CREB DHRBHIIRD A 1 = A L%,
AL TEE AV CTHL T 5,

(2) CRTC1 =2 CREB DiEMERIC X B A1
TERERIE 2 B & M2 T 5,

(3) 7 A LA Z T, CRTC1 DHEREFHE .
KON, EHRIO in vivo BHIZ XY,
HFE~DOEEET D,

3. WHEDTTIE

(1) (DCRTCI A3 CREB D s 138l & #5895
AN =X NEFH_DT280 CRTC1 DAL
TEVERIZE AR . RN, HANSE BT
DERIREVERRT D,

@Mass spectrometry % FVNT CRTCL O
RAIRENMR RIS Y VB b T 5 ) v
WAL A2 [RET 5, £z, [AEOFIE
T, CRICL OfEG X VX EERET D,

(2) IMARIS &S fgfr > 7 N & VT EE R
PAPABE MG D 3 ITTHEEE 21TV, T A
ICB T DA E BT S L ShDd AN
A > DA% EEBENIZFHLT 5,

(3) CRTC1 {&MH%Z, VA NV AEZHNT~ D
ARPIZEA L, EEIEN D CREB #7F
B E T RBE#BIEL CREBITEI~D%
B+ 5,

O UANADEMREF : veTF UL
A LT T JEET A LA (AAV) DM
EANEREITV, U A VARG
LIz, LA A - BN, FoRER
O EITY, Fiho. VA NVAPEAL
RO SRR 24TV il C i E
DIANAEELND X O BETT 5,

@ UANABNEOKE : A NVAIZK
DB FEANE EMENOHEITIT O 2
O, FPIITHHMEGRE L, Sy EE
B, U A ATEANDRER SR ATV,
DD, VB R E R T D, [TEIER
WCHWBDIZ+5070, UA IV AEAE
EROND L DI RUR, fTEIERO S
T A =B ERET 5,

. WFFERRR

(1) OENAGERERIFIIIEE 7 — D2 K
— R AL OHEMIEIC LY Mass
SpectrometryZ VT, HINEA /HE D &
P DR ML 7> B AE 8L L 72 CRTCL Y o
INDFEM 24T > T, Z OfEFR, CRTCLOD Y
VERALERAL - FEE X LR B B 2R E
L. 205 bIFEMKFRICHLY iRk S
NWAHEREEAE 2 WpTEEL T, ZOMmA %
bl IEMERIZE BAR & VERR LTz,

@ChIPT v A OEBRFHELE L, {F
72 R B E T O 7 1 e — & fEi~D
CRTC1DFEE &2~ LT,

@ RRITENZ BfR 72 < FANTISE L K
BITT HCRTCIE Bk % VT EBR 21T
W, DAL FEEBROBREBRE LT,
CRTC1DIERATAY, #PRMIAZIZ BV T,
E|ZCREBY U {b & 13 L= IS T
LT EERLTE,

(2) CRTC1ODEFARY sov I IEPER 2 i 5 8
B3 5E, BT 7 2RO ET
HDANA L OEBRERKTHZ L5
MZLT, ZDE X, AL UDEEIZD
WTIREIER RN/ hoTz, Fiz, &M
FUICREBD R I L - CTH RO TR 215
BT,

(3) DATENEBR 21T 5 I+ e E it w7 A
NVADREA - FEREE Rk L, £, +
SR TN, ANV —TF s " PV
va vy HiEEREE L, RRREERTERR



HAZOWIE & OILFEMRIC LD | ORI
TR FLIBER AT - T2, T OFER, AAV
(2 &K DS R LAY 72 CRTCLIE MERU R B A3 5T
BEAMEMTHIZEEZALNILE, 61
. 2 OBSENIEMARICRTCI D FE B B\ K AFT
HZEHRLTE,

OQORNAIEEHEH LD 7 v 7 X7 T A LA
ZBA% L. in vivo CRHEMITIER &S T D
U EIGIT 5 Z 2R LT,

PLEORS R % SEN 2011, Washington DC {2
THRF L, EREGEICHRRE - BRRREITH-o 72,

5. FrpREiRLE
(WFTEAREHE . WFIE
=Ny

SR L OSBRI A 1

(MRS ) (FE 2 1)

(DHiroyuki Okuno, Kaori Akashi, Yuichiro

Ishii, Nan Yagishita—Kyo, Kanzo Suzuki,
Mio Nonaka, Takashi Kawashima, Hajime
Fujii, Sayaka Takemoto—Kimura, Manabu

Abe, Rie Natsume, Shoaib Chowdhury, Kenji
Sakimura, Paul F. Worley, Haruhiko Bito.
Inverse synaptic tagging of 1inactive
synapses via dynamic interaction of
Arc/Arg3.1 with CaMKIT -

Cell #F¢AH, Volume 149, Issue 4, 2012
pp886-898,

DOT, 10.1016/j.cell.2012.02. 062

@ Inoue M, Yagishita—Kyo N, Nonaka M,
Kawashima T, Okuno H, Bito H. Synaptic
Activity Responsive Element (SARE): a
unique genomic structure with an unusual
sensitivity to neuronal activity. Commun.
Integr. Biol. A& FiA 2010 Volume 3, Issue
5. pp443-446
DOI, 10.4161/cib. 3.5.12287

(Fo%E)] GH7 M)
@ Takemoto—Kimura S,

Adachi—Morishima A, Suzuki K, Kamijo S,
Nonaka M, Okuno H, Bito H.

Horigane S,

Novel roles of CaMKK-CaMKI cascades in

neuritogenesis and circuit formation.

% 34 |\l BARSTAEMERER, HEE

5 : 1S1pII-2
(N7 ¢ IR, ARARJITR, 20110 12.13)
Symposium

@ Nonaka M, Fukushima H, Kawashima T,
Satoshi K, Okuno H, Bito H.

Increased nuclear shuttling of CRTC1
enhances activity-regulated
CREB-dependent gene  expression and

long—term memory formation

A1 [\l ek AR R R E R SN
20117  Presentation No. 660. 07

(CK[E Washington DC 2o _Xy g vt o#
—, 2011.11.15) Poster

Q@REEEE, BPEIS, JIEHMz, Mr—=%
i, VIAR—ARFT SR00, BLEFET

I T ANOKESND Y TF Y T DR

%5 34 [Bl HAMRRE RS
20117 [EHEE S @ S2-F-1-1
(KRN 7 4 B PRI, 2011.9.15)

« .
Neuroscience

Symposium

@ Horigane S,
Adachi-Morishima A,

Takemoto—Kimura S,

Ageta—Ishihara N,
Suzuki K, Nonaka M, Okamura M, Nishimura
YV, Kawauchi T, Nakajima K, Okuno H, Bito
H. Regulation of radial migration of
cortical pyramidal neurons by a
Ca?/calmodulin—dependent protein kinase I

cascade. J. Pharmacol. Sci. 115 Suppl. 1


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

132P, P1J2-1, 2011.
% 84 Al HAKHIESES (N7 ¢ ik
MZSJIE 2011.3.22) poster.

®0kuno H, Fujii H, Kawashima T, Nonaka M,
Yagishita—Kyo N, Ishii Y, Takemoto—Kimura
S, Chowdhury S, Worley PF, Bito H. Enhanced
synaptic accumulation of activity-driven
Arc protein during sensory deprivation in
the mouse visual cortex. Soc. Neurosci.
Abs. 850.8, 2010

540 [\l ALk AP RE R R E S SN
2010” (K[, San Diego =v Xy vzt

VA —, 2010.11.17) Poster

(® Nonaka M, Kawashima T, Okamura M, Okuno
H, Bito H. Molecular dissection of the
critical role of CRTC1-CREB in regulating
neuronal immediate early gene expression.
Neurosci. Res. 68, Suppl., e88, 02-3-4-3,
2010

% 33 [m H ARMRE R A RE s (WPEERS
ety mEI, 2010.9.3) Oral presentation

@ Bito H, Kawashima T, TInoue M,
Yagishita—Kyo N, Nonaka M, Fujii H, Okuno
H. Signaling from the synapse to the
nucleus and back to the synapse. Neurosci.
Res. 68, Suppl. el0, S1-5-1-6, 2010.

% 33 [m H ARMRE R s (MPEERS
Y ImEIR 2010.9.2) Symposium

(M) GF2 )

(D Yagishita—Kyo N, TInoue M, Nonaka M,
Okuno H, Bito H.: ”"CREB in Encyclopedia
of Signaling Molecules (Choi, Sangdun
(Ed.))” Springer, faiifiE
20134 1 A 1 B FEITFE (on line)

ISBN 978-1-4419-0460-7

@ BRI, esn. BEFET. RBERZ
HANES, 2012 48
“Annual Review 2012 #ife”
ISBN 978-4-498-12896-5
pp43-49

6. WFITHEA

(1) WFgefds
Bprh o 3E)N5 (NONAKA  MIO)
HRKRT « RFEPEE SRR - FrTBh
98 %5 30583885

(2) WH7Esr 13
mL

(3) EHEFIEH
mL



