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WEERROBE (F130)
ZIVETHIED LR E L TE 2 N-She EFHAAEM L, NMDA 52 546K Trk S BB D > 7)1
RIEEZBMRT D & H &5 Grit/RICS Dl TR~ U A& B KOHEMNH LB LR & it
N-She & DX 7NV KO~ U ADVERZE Uiz, BEE L REERITZR < ML OEG3 7e & CHuig
FHDTND ji N=She—Grit/RICS 767 7 F BRI ~DEE & 72 % Homer/Cupidin {Z
DT, m@% o7& OREREEERIC X D RRBRIRZE L 2 XA U OIZREHINIZ S\ T E D F &
FWICNF U7z (Shiraishi—Yamaguchi et al., 2009) , N-Shc 23EAS3 2 #8252 [K] 7~ BDNF
DERFFHEIZEI L T NRSF/REST (T ;éﬁ@%%%&@i&@ G C/AF L7z (Hara et al., 2009),
%H\Kﬁﬁmzamfi@#otm W %@béﬁ&T\_MiTET%K@ET®@ﬁ
AIYAPEIZIN 2. /MM TCOATRGE- T VX > a7 A TO R (LTP) O#1EhE
Wroes & ot HTT EL7polc, ZDOUAT ATEEHED~ DT AD/NMOEEE TN % LG
Liz& A, ZETEIMRMETRA LN, BERENT &2, BB TH/NNA T A4 &
ZEHEANCEILAEE L T &, ‘L&iﬂ&FLto%MﬁhxvmﬂbZFVX®ﬁﬁ X B/
MEERE DR T 3RS D Huiz, & HIiC, Zorf#rEix—EbaEH£ (NO) 1T X DiEM L2 2E
ThHbHZ &#b#of%t@f NO 7 b A N L ADBMRERANT, 75 &, Bk
Tt E &I CEB/PHERED Cys 3D S—=hua v nfbzr7m v 7352 & Rbn
ST, Thibb, EM@%TiNO X% Cys O S—= b At &I U TRl M 2 % T
%6ﬁ %#%%TiMMX%vzmmﬁmt CIDS=hai bR ) ELEE RN L
. BLEWIC BT AR AT OIR T2 RT, RO bz (Kakizawa et al, 2010, FEl
m¢> Wﬁﬁﬁ%%oéioc@otﬁé%LLm%fﬁésmeowT\Mngﬁu<
%;—7J/®M7t%wm%%1&éMWB®% IZEB L, FFICB bl TA TRV
BHERE v A~OB5 2met Lz, TOREE, mMGi%NQ%ﬁot%TWﬁTEE
@%%ﬁ@?éﬁ%%wt(%mwwlmal BefavEfet) | BB, ElGE i BEED
%MHn*/b?—&@@%%%ﬁ¢&<éﬁvyﬁyvA%%@b %@ﬁi%tbitb
ZALOHEZFEIZ TAZE L7~ (Shimokawa et al., 2009) .
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While I previously established N-Shec gene deficient mouse, the so-called KO mouse,
we now made N-Shc and Grit/RICS double KO mouse. In norder to understand
molecular mechanisms of actin dynamics regulation via N-She, we examined the role of
Homer/Cupidin, an anchoring molecule to actins at neuronal synapses. We also
analyzed the transcriptional regulatory mechanisms of BDNF promoter by
NRSF/REST. In aged brains, it has been well known that various functions,
particularly in hippocampus and cerebram, do decrease, but little is known about the
cerebellar function. We, therefore, asked whether synaptic LTP in cerebellum changes
or not in aging, and found that it indeed declined with age. We further found that the
reduction of LTP is strongly affected by oxidative stress. Since the LTP at parallel
fiber-Purkinje cell synapse depend on NO (nitric oxide), we assumed and finally



demonstrated that this NO-dependent LTP is impaired by oxidative stress during
aging. We also analyzed the effects of HDAC6 and SIRTZ2 in the protein aggregate
turnover in neurons, and found that HDAC6 stimulated poly glutamin-mdiated
protain aggregation in neuronal cells, which may be relevant to the studies of
age-related neurodegenerative diseases. Finally, we established Asian research

consortium on aging.
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ARWFZEBHAALLRTIZ  odvbduid, oA,
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7T HENZ DN T O 2D | RGNS
(2B 2 BERE R 72 L S AR RS M2 D i IR
WCEDLFIOAEBRNRBMICED L Z 2 E
FLTE7m, BRMIZIE, FhfR o2 {h R
(2 B9 D080 NE HASEIR 1~ SCG10 % HLEE L |
Z D% . SCLIP (SC610-1ike protein) <> RB3
7 EOFRE T TG RIBRICTR ) 220 INE B
EEE LS L, LvL, D FHNOEHED
U UEEDOY UEEIZ X o TE DR
PEIZFERITHERTDHZ Enb, Znub D5y
T DRI OB INE D X A T I X LD
BRFE 25 2 &, 2RO TEM L
DOFEx DX T —EOIEMALIKEE TEEN T2
PG NI O NMDA 5% B ARTEMEAL 12 M
5 LT SCG10 @ Ser73 DErEA 72 U il
WIS 52 L AR LT, £72, FEE
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BN E DS RN IZ 33\ T I SCLIP <° RB3
DOFBANRRL | FIRAEIN TOFEH S
BILCTIERB3 e b L INET HZ L &R
L7z,

—7J7. MRS ENF BDNF DOZ AR TrkB
D7 F Y BT D R R 7
T FNiniEsy f & U CHEEE L 72 N-She
(SheC) 1%, NMDA ZZ¥A D Src X2 Fyn |2 &
LT vV CEBEARICEE LT, 2R

KDOES 2L —FERDHZ AL L
77 Z DI, N-She/SheC s /KB~
7 A DFEFEEEN BN | [FERCHESE T
OEHAHETR LTP 23T L TV A HEIZHE
F %, N-Shc IZ%®D PTB K A A T NR2B #
Ta=y MIEHEREAET DM, SheA IZBHL
THEREN BTV Grb2 FaH A FTlx
W LW AT o NSy BB DN,
ENNE D L CGRLEFREED M L~
HBONIHA LT, ITE, FAF 2
VB RBOBER . AN U ORENTE
PG CCEBT 22 & FOERITITR
A2 R F T ZUTDOT 7 F B O ERRAL
DEZDZENELERIND, EHIZH
H LT, Hivbivid, N=Shc ® PTB KA A
VADFERS AL LTI TTORBI TR
# Rho—GAP Z R\ /2L, Grit &g L7z,
BT ZN, MRy T — 7 FEARIZE D
B RANY 70 72 NMDA AR
VIFY BT 5 & &z RICS
ER—DFTHDZ LY, Grit/RICS
DEFIHERENERA SN D L oo Tz,

N-Shc =° RB3 7 & O B 72 55 1%,
MOREIRA Y 4 L Y — R
NRSF/REST {Z & » THREHIH 2 52 1T 5, Fifk
EMHALICHEY CNH DS FOFEICEH.,

NRSF 23R8 592 L HHE I 5 23, NRSF 12 &
LAHHE 7 v~ F 2 O iR AR AR
AR D O EERME X 23
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V7Y RS Brm & OfESMER E 4B
MM LT,
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FEIEWNT BT D IO FTBME A FEH T &
ZEiFE<meEnNTWAR, ISV T
BV bW B R E S O AL MR S % Dk
RERIE & 2 WVITMRE R > U — 7 FfRIC A
LND L DIT, HDHREDREEN R 5 ONTHE
RERY 72 RTINS BE I 2 R FF L TN D, L
L. TORBISEGENIZILE & HITHESE
ORI %, mlmioMIcB N TIL, Wb
BT NI A = — i EOMHREMERBICE
59 BRI ERICEZL L, TEEORLE
DHHND, AR IV T2 ana] | frlk 4>
IZHERE L 9 D0, FE-FLMIZ B W TIMAS
DICHEREIR T 22k 20>, TN EBET 5720
(ZIE, AR D RTIBE JEAE O 4y TR 2 B D 2
2T HRENH D, AR TIE, RO b
IR R0 25 28 [R] - s 22 Bl 3o 4 ph R AR S 1Y 7
T EEOMF AR &1 =T, MR O TS
BB L 1, FrlC, 77 F U BKR
EWUNEBRR & OFIEIE T ORRE & £ D
JEN 172 b T EN D OB 2 4
REFRM) > 7T VRS 1 &G A T
& OREREHERI A RO A D | IR IS
K OBALIIZ I B mT VB I AE 0 5y 1 i 4%
EEOBBRKRTORKZ®HL Z L2 HINE
L7,

3. WKL

(1) N-Shc—Grit 5R4yFIT & 2 FMHE B ik DB
BERORTYEEMEIZ 1T B 7 7 F B R ENREHIE -
N-She B L O'Grit/RICS B E 7 v — 2 B IO
AV ZRRIRRIT I DN TTIESCRR 1, HEE 2
DM OWNIEER L 7 7 F o BHREIEEOBIZR
FIRIZHOW TR 5 IZFE L7 B0,

(2) SCG10 BEELF DV »ERLAHIEIC & B4k
R D& T EEME FS I OMBERE PT A ~ D% ]S

ZENEREIM ; SCG10 BAE 7 n— iz oW TIX
WEOHERAE R (Mori and Morii, 2002;

Morii et al., 2006), GSK3b 3L OZDFHE
HlBIO [Z oW Tl s AF L=, £k
FEVENT TR OV TR, ERRSTEROML, 3T
k2, 3&&R,

(3) MRREHREREHIERE T2 0 4 50 E

{b & Fa Ol -

SIRT2, HDAC6 BHiHE 7 1 — 13 N F S EUk
RS BMLEARSE T S BAFSE=E L 0 4
H.axiiz, ZIZE b7 5 /NMEEE, FFICE
1THRRHE- 7L % o il o o F 7 A DEX
EHOFIEIZOWTIIM 8 IZFE L7z B0,

4. BFERFE

(1) N-Shc—Grit R4yFIT & 2 FMHE B ik DB
BERREEMEIZ R B T 7 F B AR EhREHI 4
ZIE TSRO EKR E LT & 72 N-She & #H
HAEA L, NMDA 52 RAKS0 Trk SZ K6 D
T MREICERT 5 L H & D Grit/RICS
DB TR~ T AZHRKSER» LA
LA EL il . N=She & DX T )L KO~ 7 AD
TERL A UTe, BEE R BRI e <. PRRH
JuD /s P Tk A ED TS, — .
N-Shc-Grit/RICS 26T 7 F L BREHIEI~D
21 L 72 A Homer/Cupidin (22T, fthod B
ST & DOFSREE B L B ks 22 = o8
A VOTBEEEIZSWT E Y £ L OFmLN
Z U/~ (Shiraishi-Yamaguchi et al., 2009),
N-She 23S 3 2 18 5 2 [K - BDNF D55
FHIE 2R L C. NRSF/REST 1T L % i Ak 4
LD FLOFTAZE LT (Haraet al., 2009)
(2) SCG10 BEESYFD U v ERLHI#EIZ X 25
R DBEFEMER X OBEEE T3~ D%/
EEREH

SCG10 &, 4TV BRI 2R,
PKA, MAPK, cdkb 72 &V U E{bEEECU
bz, RNEbEhsd, REklC, ZELR
FoHfEx DU LS CIEERTI SN D
EPHESN TR, NERIBENZIBW T,
U U BITEE 2 1R CH S, GSK3b X
CRMP2, EB/APC, CLIP/CLASP, MAPlb, tau,
MAP2 72 £ % < OZELIR 1% U Vb L, &
B TIHEIRRE & LTV TR Y L NG
FEZ BN TH LD B 2 R4, Zhic
%t LT, SCG10 ZhRe &4 B RLEIKFD
HIENC R U CIREAE £ THE 2 220, SCG10
DT X/ BERAN E R T D & N Rl o#pfe
%R P #E~ i 16 |2 B 3 2 e O g W e
FESEAIATIC GSK3 12Xk BV vgfba &
Y AR A BT E A TE, SCGI0 A
GSK3 12 &0 U U bl 2 = 17 D THetE
MTE7e, 220, WEIREEEMRMIEZ
FAVNT GSK3b (2 & % SCG10 I 2 M 5iE L 7=,
BIO /%, GSK3 A0 72 BHEAI & L CRA% S 1.
W 55 A A BE 2 A R 2 W) TR R
WX VRN R | AR (10 M) TIXT
F L F v FHENNRS CRMP2 U VU B(LFHE . i
& (300 nM) TIELARRRSLIE (R FH <> MAP1b U
VERAVIRE NS Z B, GSK3b DOFREI. U
BhRRENTR~EEE ZOREE, e
HEMBEOHENRZ » T HEEZHNT
W5, ZOLk X, SC610 ORIFANRIEIT.
MF k. BIO \C KBTI R b2 Te,
L L7e 6, S Ye s o st Yool i % i
IR, FRRZEEN Tl L2 5A . ko
TR PR AF B 728 SR O B INS /L S . 300
nM BIO Ti3#) 3fEDHEMABAEE X4, SCG10



D RICER L TWAb EE 2 bz, R
TRAERLN | GSK3b—KD &8 BRI F BLIZ B\
THHE S, SCG10 23 GSK3b (2 L v #lff & v
TWAAREMEZ R L=, LasL., MfkE
M#EICIBUVNT SCCL0 D 7 F A HERR B
RN LD ZORRIT SCC10 ik o Bz
MR EIC LD b0 B zIc W, b5
THEME & LTIk, SCG10 D& E VICHEN T 5
= ==K TNB X 5iz, SCG10
L. BUNERZERRFTH D 3 b, gk
(RIS R RF L B WIS BL &2 777, SCGL0 DAEM
EFTIZE 5252 72 5 TV, Al &
RAREMHICEZIFET LI b, Mg
s, HEE, AREECR M8 O SC610 L
NERMLENOBEINTND EEZD
N5, MR R F 8PN O SCG10 2322 EfL S 4.
BRI BEDH — o F— =N ENn 5
&L ERESENE Zh, fERE LT AR
(2 SCGL10 NEFET D EEZHD, GSK3b &
SCG10 ZEfL & DEFH X, COS HfgIZ ILHEL
SEGAIT, SCG10 FEL L~ LotEine L
THlEEShZ, LALLM 5, GSK3b wild
type, KD ZBHEARILICFEERBEIMA R S, F
7=, SCG10 D EH 2 A HFTD U ER{LENLLE
FARTH SCGL0 FEHL L~V DB A B D,
ZDZ L%, GSK3b 2% SCG10 ZEHEY el
TAHZEIZLAETITRL, EBIT, o
U R g A IEMEAL L SCG10 28 U Rk &
NHMPEELIRTHRNVI EERLTY
5, oo T, GSK3b & DIFEH T, SC610
MARFAFEOMAEFEH L, ZELLTND
ZEERLTWAD, GSK3b 1. FDiEMEIIR
RICIKTFE L CHAEMERT A 244, VY
it & L CoE 72 cidal, —HEo
VITFNT ET R =Tl LT ORE R R
STWVWD I ERHMBLTEY, SCCL0 NFD
Loy 7P AESRICEVHIE ST
00 LIV (Morii et al., 5F8 (i
H),

(3) MREREBEBHERT»OH25HEE
{b & FaOHHE

RITEB ZH WD L 527 - = FHAB
BE T TH D SIRT IZOUWT, SIRT2 LA U<
Fa—TVrORTEFIUIEZTHD
HDAC6 DFREMEIZE B L. iz &{biila T4
ULRTWEAGERE 2t 2A~DE 5% K
U7, FOREHE. HDAC6 1% Poly Q 2~ 7~
ETNVRCEHBEASRET I/HREZET
(Shibazaki et al., HYEfHT) .

W), AT OEEBTIX o723, B
REMED HBET, ZTHE TR TEEET
DR RTEBMEIZ N 2., /NI C DA TR -~
xR iy 7 A TORYEA (LTP)
DB EEMITE & OI[E TREE L 72 o

77 ZDOUVART LATEEDS T AD/NEOM
BERTYAME & LEIGSGT L7 & = A Ein#Eh T
BIM IR TR LN, BREN &2, &
BEI CTH /AN A T A A & FRNCER{LALER
LT &, aEEIIIRT Lz, ZfhiffeT
DAL A b U ADEFEIC X 2 /NsHEE DK
TR b, SBIZ, ZOREHER
—LEHR (NO) I L DIEMHEALNMETH D
TR TWED T, N 7L & vk
A NVADORERERTZ, 5L, BILv 7
F T FE ST NO 2K D/NIMERE D Cys 7%
ED S—=btuvfbr T oy 73552 EMN
Drole, TRbH, HOWETIE NO 12X
% Cys D S—= b ¥ U b& 4 L TR T4
AR TX D0, EMEWY ClIi b A b L X
DOEHEDOT=H, 20 S—= ha i b’ 9 £<
HEF 72N LR, ELEMIZ T D AP AT
MORTERKT, EfmoOTonz, Ml
EDFELOEBEL, < xFZHEINE
(Kakizawa et al, 2010, Elmld4r)
%2, FlfZ2 9oz B ZLIFZE R »
N — 7 O RET X AR R Y
v AEBRBEL, TOWMEEL D ELDELD
HHEEIZ CTAZE L7~ (Shimokawa et al.,
2009) ,

B INLOEE S LT, ZEFZEICE
LTl Rl K2 doIz BN o BEAFE i
B CHEIE O 4 KFOZ(LEEMF TR & o
HET o2 NEBRBT A ENFRE L
Tpof= (H22-26 7 ¥ 7 AR 0B S FE A 2
(77 OfFEREH 2D 325 &
BEAEERAE IS O] /AR
=) o Elo, ZO 3FERO BRI A
b Lo, H22-24 HAEMFIE B [HpiE ks 2 A
I R LD RERGHIE & AR | NI E T
DT, ILITHRBEBHRFEEBNTED LD
Dz,
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