ERFERBMHR T — L

Laboratory for Memory and Learning

IE 5

ITO, Masao

F—n)—F¥— 1R BE

BT — 2 OFHETF —21) — 5 — 513 1982 IR E TR AL =— 7 v F T AT
Memo T L, EIE (LTD) & &AM/, Zhudiakfiim s 7% > 2o mo s+
T AN BRI RATEN RO T Td » T, JERFL O & & FEE LT b ) —
THEOA N ZFBHCHET 22 ICL VR TIENTE S, Lk, BT, EH¥EEedh
HIEORMFE % Gt/ NMROIEHHR RIS BT A =2 — 0 Vi LNV oEKRE LT LT
& 720 UHFZEF — 2 X EMIMEOMI S FHTE 2 M L, FOMEMLRRE2IERTLIZ L% H
LTS, INFCTRIMEZ B TLENESEOERE L TR IFE L, BT OMER
BB FEBICRIT TR EAPSDICT LI EICHEFCTETRY, REF T E 272

Iz 720

1. RHMEOERESIRE

INETONZICE Y, REEOARICIE 30 T -
OHFFTHREG T ENMOLNT VS, KIfFEF — L4 Tid
Wbz, Y1297 GMP, ¥ v X7 FF—¥ G, G#it
B, ¥V KRAT 7 —+¥ PP2A, aLFabOE VK
WARIVEY, Py 2BBLXORHME VY I U ERZHRE
DFE ST LTEDS, REFITBWTE, TR
HIFIZOWCH 2R E 57,

(1) RAKRY =+ A2

WhWwbr) Yy N7 F) vy roFke L CL#RRE
REHIOBETH LY, TIVF MBI BI B RERE
WOWTIEINETHEHOND L2 AN LD o7z, KR
FEIZBWTIZRDFEEZHL T L 72,

(a) /MEICRTES 2 EER (A3, FiE (F))

TIEMRAILF L in situ N TV YA ¥ - a3tk
D, MRICIE s ORI H ), 209 H 3% (cPLA2aq,
sPLA2IIA, iPLA2) 257V % v THIlIZJRET 5. Bk
ZHEE D OHARIC 2T TEEITHFIET 5 Dld cPLA2a T,
sPLA2 312, iPLA2 I3MICRET %,

(b) EHABNEDARICLE LT (Tung, A, K *1,
FiE (1E))

b &b L sPLA2IIA 2RI A~ T A&, BIZTHIEIC
& V) sPLA2Ia & cPLA2a RIS AT ADH b, hE
WKBWTRITEBINEITRZ S5 20 EDBH S22 72,
ZOZ R, PMROEHIIEICBW TR RSS2 L
TWADIE cPLA2a THAHZ L ERLTWAS,

(¢) RAFY =V iFHALY » 737 (PLAP) (A3, 11
T, PHE (E), /NEP)

PLAP O THiE&Ex &, ZORY) 70— F I VHiikEE
B U720 PLAP AVINB, $RI27 V% v THIRICRET 5 2
E xR L720 PLAP DY F 7ANTOE X ZfFEBH LT\ 5,

(2) BAIABIET JunB (Karachot, Vigot™®!, AHEI] *1,
IR *2, ik (IE) ; K, =ik (BSIEEmfse1=> 1))

FHHIEOARRICE LT JunB 23384 5 2 L I3ATICH
HLZA, TRV v s BT 5 EHIED
HERICLELR Y VX5 ERIHTA NI A7) T g

628

YIS —ThhHLEIONS, ZOWEEME JunB ®
7 v F kv AB LV conditional knockout ¥ 7 A & M\ 2%
FEERIC L W RRGE L 7,

(3) FMRP1 (I, De Zeeuw™', & (IE))

a8 X Geta fRi AR Y » %7 1 OKRIB L - E 5T
fEX 7 ZTIE TV F v g O8RS EZE IR %2
5 ZEH De Zeeuw HIZE N NI NTWED, TD~
T ZIZBWTIE, BUPIESCLAMIEBET A L2 A/
L7

2. /MBRTILXCIHMRICE D AMPA SRHFREL
T—IVOAE & 2 F T AR (U, I *2, R ¥,
Shantanu, Dharmaraj)

TN F v THIROTATRAE S 7 A Tid, AMPA 54k
/AR B N e AV N W B R S B R e
INVTEHMADNH LI 2 INFTTIIRLTEZ, 2D
LA L D FEREY) YA 7V ENTWADS AMPA S54ED
T, LOEERT—UNBEEL TN D, REEIE, =
DERFALT — VDR E S F-actin DEAIRAE L BHHE LT
BT BHZ LR RV L,

3. REEROIERESEE (Launey, I *3, AK(L)
TV F v TN TR EIIIE & 312 o TREESE
BN, ZOMFEFIHEE TR, BYIIEICE L T
DR EHEOLDY VI FF— B REHIRTRICHS L
TS 2RV Lz, GREEOHZENIOWT %%
B Twb, REIEICB VT, AMPA 48K &AL
HaT55 0308t 7074+ I 7 A HTHML
720 MLFEZ TV INA T —HOF — L & DOIFEZEC
w7z,

4. /N\B%, IERE, 7Oy VIERICH I BEE S HEE G
M, #, g (E))

FEHMEIZE A O 7V v il 6 7 X B fF o
THEE R T A 2 LIk Vi ans2s, A% 5HED
Fy FSY )L - B - BE ST Y Y Z R

PR 16 MR



BV, AR, B EEEORBREIC LY, B
FEAE RS B BT LI & LT 5 = &
CHID U720 BB, OB INEEEORE & HaEE
BEETIHTARBOIGHLTEY, ThETI, F
TR, B RO REORT 2 W 5 517 L7,

5. /MR EQOREBOESEER (L *, i (GF),
g (7))

INFTOTHFTOERIZB W THEBIIZR WL
CETHLEY, MEFEOTIVE Mo F A o8
W ASEET OB DS BIIR ML O 2L & EB) L CZEILT %
LOWNH DB, WEDFEERET, NSO TNVF 2 THEILH
BOHDARY) T L p LIFENLNEREDIZRELTNS
e L7 HURTERB & OHULIKE B OB sE R %
BEANHT 2 & FHEIRME A B EH$ 525, Z0
EEITRY) 2y L p FF Y AT 7 LIS
K2 Do R 2 L p (ZBEGHI O BRI HIHEH % B
FAEY2a—VEERLTWALEEDNS,

6. /JKICHIFBZ2—LF ) DOEEEMERE] (B, IR
W R O KEF L)

Za— Vb 7) PIE/NEOMRE RIS TR & FREESEE IZB 5
L 7R RN T 0 1 2 TH Y, HELREREELTO
BEHTODHb, —a—L 7)Y B1DI) v I T I TR
NI UART 22y IR ADEN AT, FRICHE - N
DG & EAHE - JERIRE > F T A OTIR E o TR
WHEETH Y, EEHREEICORENH L L e EHR
L7zo 72, BIEIDIZHORENALNDLZ NS, I
5D AL FEET T NEMW & LT O REEASRIE
SNz,

7. NEFEREHEREE - THENEE ORENREN (B
I ; #3E (GSC ~ 7 ALEBAFMIETF — 4))

T htry—LOIEMTICLY, [TEIREERTA
e~ 7 2AD/NROTEREFHIFNT % HBEINAT o 720 £ DR
B, TIVF U MO ERE & ZOREPBE SN D/
MR fr & SR E & ORARE HHE L 72,

BTSRRI 0%, 2 RIS, P SRR

Cerebellar Purkinje cells exhibit a unique type of
synaptic plasticity, long-term depression (LTD), that is
thought to be a memory process of learning function in
the cerebellum. LTD is represented by a persistent reduc-
tion of synaptic efficacy between granule cells and Purkinje
cells, which occurs when a set of granule cell axons is stim-
ulated in conjunction with climbing fibers, another input
to Purkinje cells. Our laboratory aims at clarifying the
cellular and molecular mechanisms of LTD and explores
its roles in the functions of the cerebellum. We so far
have revealed the involvement of a nitric oxide (NO)/cyclic
GMP /Protein kinase G /G substrate cascade, protein phos-
phatase 2 A, corticotropin-releasing hormone (CRF), 62
and metabotropic glutamate receptors, and rapidly turned
over protein(s) in LTD induction. In 2004, we continued to
investigate the roles of phospholipase A2, immediate early
gene/Jun-B, and fragile-X mental retardation protein in
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LTD induction. The signal transduction underlying LTP
was also investigated. We studied the endocytosis and ex-
ocytosis processes regulating AMPA receptors in Purkinje
cells and distinguished a recycling pool and a stabilized
pool of AMPA receptors. While LTD is usually revealed
in Purkinje cells in cerebellar slices or culture, we suc-
cessfully visualized LTD with an optical recording from a
cerebellum-medulla-pons preparation dissected from new-
born rats. We identified a novel cardiovascular center in
the flocculus that is involved in the defense reactions orig-
inating from the hypothalamus and periaqueductal gray.
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