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RNRZ, 2D Z RV 5 72912 yeast two hybrid {50
in vitro pull down {512 £V Olig2 i & & H'E Ot 2 D
TWo,

Fio, WEREEICHIEHE, AiiNAY 370 RedA b

DA & RO BEFAEIR AL 1 2 R A IRIC SV T b
AT 2D D & & bic, AMMAY IF 2 Fad o Lo
ATIRICE L C BRI 21T - T B,

HIC, 7 A brdA MCbRET ZHITICE LT
B A FIEET B RN ZEE L, ThiEET L L
AT R OWN % =T b Y EE RN T > T 5,

R aT A D £ B & #EF

PRI A T ORI - 7Y 7o dHETR T
HY, MOBEIZEFICEETHLIZL20DLT, £
DAERLD Gy FHERII AR SR8 L, K7 —7 1R
RO epiblast (ZF3V T HREFERHIL O BIBRAMIL T & 2 Koy
{brb ke Ml O EE R IT R Th L, Ak e o 3538
Notch ¥ 7 F/VOIEHALBUNETH D Z & 2 Lz,
S 5T, Notch ¥ 7 F /L DIEMHALD I BERE & glial cells
missing 1/2 @R TNDZ EEHLNTL, FEM
120y T DR 2D TN D, Z 2 CRLRZ MR E
ES M Zi@E NS U, 3UBRE N T ES e ) & el
DFBELRS D, —H, MRS MRIIRERMIC BN TS

% 3kF], Akhilesh Kumar, A%HES, h—#0)

— RO R (MG OMLER 72 &) ISR & 4G L,
FUBSREMEFHC LT TH D Z E AR SN, S, BB
BT 2R, FRIERTE & WV o IO = B RE
LBMRT D AR TR SN TV D, A7 A—T T,
B S DI OIRIRIZ AV I D R ZESED ARIKIZ 31
Do B CERMEEEZmO D2 &, Fhd Notch
VITFNAOEHELIC L D Z LB LN LIz, 5%
KROTLETEFLD Notch & 7 F AT 550 THERI D [RITE R,
PRSI OB R Z ZTESEDED A=A LD
R BT 0,

MIFEEORBE - MERAMF R

FREOMBEEIE R 2 €TV & LT, BRI &M
R B D FIHERE & AR-HT 3~ 5 72 012, FHORIIRHEIZ AL
B L OBRMEHEEZ ORI OB BN DWW TIFE 21T 5 7o,
AHFETIE, —RRERMEDOFFENIZ I T 2 [HIEEHETE B
BT, B SMUES TR PEIC R T 2 netrin 1 23
IR AEA L C waiting period ZTERT 5 2 & ZBH 50>
(2 L7c, AR, Mzt (@ERLER) Lol
[FRFFED B, —URSROMERRHE DS AR ) & AR 1
HETANIBRZE (OF VW FREICADHIOBERTS),
netrin 1 2SR FE LTEH LTS Z &2 RHL
oo Elz, REHEMRROER T A &2 ATV T, Olig2
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FEATIEL -, FOERCAF, M —4

I TR ATER = a—a v OWBETAF A
DERENRHLI, TNPEB=—2—1 OXRBIZED L
RS, FELWENTZED TV 5, BIIREOE RIS
DWTIE, FAETOBRMEEEEZIZI T, Zona limitans
intrathamica J& P @ Olig2 BtEffa 65k Lic==2—nr
Y DJFED, FaAEPHET DI THEZE > & FMAI 7 18] (K
A ~EZE LT, S0z &k, BAER DM
RCIE= 2 — v UMD & M ~FE B L TR
FREZ AR L T B AlReEN B 2 G, RIFBEIC LS
iRt 2Rt LTV D,



LI UG S g i YA B2 T P

7 7 HiaDRRE &R

M, &

70 TR0 BEIREED — 22 V) T AMREO R
N D, TH, JVEIVERE ATP N7 A A
LRt S, VT T AREEFEGT DL LBREBEINT
WD, EDORUERAL, SR 2 ERPZR R L,
AmEART (Bl RRKY) ERERORIKE L2 n—
THERAWTHEET A bad A Mo isns 7 s
VEEE R T A Z LIS LT, EATHREKRE B
KHHRO I N—T LT, VT2 RN EFIH
L, 5587 A bt A R ol s ATP ORI kI

Wik, TEKEEBL, AR, Seung-Up Kim, Elior Peles, itiH—%#4

LRI LTz, ZNHDA A= T O G, ATP #i
WIZED 78 I VB, 7 IR L5
ATP JRHE DS FER SN, TS OHITERT A b
TA RO 1~10%DOHIAIZ T CBEENDZ L, Tk
HIREEI AR08 5 2 L R ER o T2, S%IL, T
Wb LG TORE, BIHOBEINDLIT A RadA b
ORI, ATP & 7L 2 I e & O RIFFIE AN FRE &
o,

N-#5E REHOEEIRE & HAEMRT

ELREE

WEgH 23 2 0 FITla R im-CAIsMCAAE L, Mg
MHHEIEHCY 7T MRRICELS b o T, ThE
TICH & 1T (1) TEPIRESHIE B S & — L 3 S AL R L B AY
WAL T 5 Z &, 2) WL 20 DOFE S O FHBNTHEITE
B3 22 &, (3) ¥ T VB INBESE ORERERRNT 25 5, KN
FEORERRIZIBWCRIMICEL T 28 > 7 Ve
BNIAET D Z L 2L LTz, AFEHEIT HPLC %24
S o N-FE GBS OTRMRATIE 2 BRZE L, & OffbTiE%

%], Akhilesh Kumar, Salma Jasmine, Jan Sedzik, {1, /IMZe+-, W —#

AW CTAERE BRI L 72 AR RO AAG AR f s O B
OFEEEIEZIE Lz, £, FArbBE—EAY
20 H U, & EER TR & MR D B & PR LT,
o 1L NS AL AETIRFE C Lewis X B E DA
BB 28T 7 = — RIS FUTI0 4 A L7z, &
LT, BEAEEHIC Y a— 2% BB T2 2 LM
a5 452 L EHOLMT L,

T/ MREE IR IR AR

(2]

HEE CBEREL & W O T T DRT XA DTEHD
BEREDS RS T, FRICEREOME OREIZ K> T
ZHNTWD Z & EZHNC L TREZ, AR Tl
B/ NEREZ mofiReE, ma v b T A N CBIETOHTL
WE T MBI OB A RICHila Tk & e =0
FEL T D,

K7 N— TN ZEE T BMEEOBR%E &, T DIsH
& LT, DNAIL 4 7O ERFIEGERTE, Fv L%
b & Lo HE OB FREIEmET, “HHE7ZR” AR

B~ Zernike NMAHEILEDIGH, KR €T 7 40—
IR EAT T,

WEEICBET DRSS ER TH K LT —T 1T,
WEIR 53 WA 35 1 2 BE AR K IR E D B ED /) & M PNAE 751
KD HEIREAE A BT L, MR R LR S R 2 D1k
MR HELT DA AR O Lz, FEED
FH RIS KT 2 K ST IR AR A 98 2 PR 4d L 72,

KIFEIN—F 1Tz BV —h— TIPSR D%
BIFGIE D A T = X I & AEBBRE DR & 1T o 72,
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Aharonov-Bohm $h R # A L - EEF MR A AR OR R

WEARICHE S, JRBEATAHIR & N T35 A O B TR R
JE &R T % 5, Aharonov-Bohm (AB) #3215 L7=Ar
PR DBRFE 21T o 72, AB ZWRAFAMRIIMGRD TRV —7
DA 20 JLUSHENT L, Ba2MED s bv
KTy VEFIAT S, [EREIRYS K YNWAL - -
DR % FIB TE1 Y H L2 DX O _EIZKABAME
HRAET HIFETHRAEL 72, 500nm i X 10pum J& X 50pum £
D JVERIBA R & VE D B 8 fesz L, D HD LI 10~

10pm

KA ER, KL
OHifte=:, EZWLE (77 —2 ()

Radostin Danev,

20nm EOBAME (/0 N, =v L) BEETE
7o 20O AB RN OMERET 2 k& 120kV (MAHZER
BB TV, MARZEFH L7z, R 2 S
RRAD) oz, 1 DITHBREmOTFAESEE 512
IIHIRGE R OIRNESG, ATE RO DRFER = —T 1 v
TR D 2 N ino T, BEITHIREG OFRT
A TRIET D2 L eV REEICREbB I,

DNA/RNA 15 £ E25| D EFIAMER 1 7 FaHRIEDORRE

1 5310 DNA/RNA O FELFIRE O @it 2 X 5 7=
W, BTBEMBTHIN 2 I ET L AR A B LT
Do ZOIEIT ) SMEBIEILO(LHERMIC X D KR - &
%ﬁW#@%@&DMMWA®*$%A@%%iD*A
iR L7225 0 —A8# DNA/RNA 7§D —F I
67V4WWJQTV%MLK*K%DMMWA@%@
(2 R DB LA, iv) B R O = v R TR R END
HIERB OMRTE, O 4 SOBEFREMIC LY KDY SL-> T
Do WEEET & U &< 3 ORI IES T2 RNy
IALHERT 2 Z L ICkH L, FHEEROFE & ET%

FIET, AHET, AlE
FES FHEREIIEY > 5 —)
W (77— ()

EFEDHEIRNFRE L 72 o lc, AFILZ OFIEOEMZIE
] LD D&M 2R 2o Tz, MR b B
HERD DNA OEHEICEAF L, E<ICIKb ZBZ5H0
TITHOTIMT & WS T2RISUERAET 5 2 LR b2 b e
ST, BEIEMEND USRI EHEE L, &
fii DNA Zh—R>F ) R—2F 37T 7 = v & HW
ELTHRET L2 LT, ETHMEBEREOYREST%
RV 72 < 72 < LT—A4H DNA 43 7O %E T BEHETE L
LRI,

[R5 20 EDEERN

HIAFH, ARE
REFHH FLE A AFEBEIR), AW

fiti Al oo R 72 IR VB A & B T BRSBTS 0 DIk
ET D FEL U THRLTRITICERY M ATV D, 2
(TRPV4, MCA2) OIEEE'ZEIZ OV T, fHAH X T
REME L, FEREDE OS2 RmiErA rE ke

18

B, BEEER, BKEE,
ER (B BREREE YR

7K LB
FFERL)

THEEIRIT 21T 272, & DOFEE TRPV4A 122V CIE 35A
SFRBEDNL RS2 S S0, 1. Biol. Chem. 2 Hfs L3 #
ENTz, £z MCA2 12\ T 24 ASiRRE D SLIRHE &
DL, FRERTV, MXEREIT o7, £, 0



IR X, Vibrio HHFROE— ¥ EHEILTEAIK
HBB {22\, MAHERKIE V€777 0 — %ML, 3L

LI UG S g i YA B2 T P

IEEENE STz, fEF% T Str. Biol. [Z#F L7,

NAEEEENET S 7 —ORFELGH

CREST O #% % CT¥& A S 7= 200kV {748 7= % 5H
(JEM2200F) % AW TIRKIR hE VT 7 4 —OBFEEIT
FEHEMEHB AT LEME LT, TOVAT L%
DNA - JREHE G, SHEQE (Vibrio WHKO HBB,
Dicer 3 & U* Dicer/RNA #HE1K) , KFE D (/LA (TMV,
Ty—vxTrvar 15, 7yr—Y T4, A TN

Radostin Danev, &M, HMAER, 7K LER

U4V A), BEEEM @ﬁ(%ﬁﬁ@):ﬁ%bﬁw:y
N7 A b ERARRED LG ZG L Z A TE T, M
W AR — R R Tl L7236 1/3 ORLT-4TAL
BHEGEEEZED Z e oTz, TMV (Z 83 EHF A
U4 NA) HRAWEAHZERRENE ST 7 0 —ORER
1% J. Str. Biol. (2 #¢Fs L7,

BF - AFNAT )y FEMBORERE

CREST #f7Em—B & LT 2007 £ L 0 [Al—H > 7,
[F] — AR A ] — e [ S B2 W RE 2R R B & BEBAAY BT
—RMb ST A 7Y RIS 200k V B & FE kI
BIFE LT\ %, mIROR R L 2 X a5 70 H3kkt
AT =V TEICIEOIAZ R E (Imm £8) I T —%2 30k
TEBICRRE L, #EHE T ORI L 0% g 215

W 50 b |2 5 1 B 5 M e dan ik

FEHINRERE DS & D L 5 BB ) CHERF SN D Dy, F
T2V HHIBANGE S THIE SN A 12 50T 572
O, fHIERE 7 >~ N IRE FVVIER L 72, 2009 4
BT M U 72N, 1) BERBIIRIE 2 5019 2 IE RIS
X, yi#H%Z 6ml/min 2>5 25ml/min O TEL X+,
80-250mmHg DB THRAJEDSFICANC LT D Z & 2l
EL, WMEERAEOREFRLO ANEEEr 72 —T
DIET) (BMEIE) &Rk, FixDOINNa— LRE
W2t L CAIRSUIH B EFRICED L, Er o

RS FESC, 7K BRI
HHALE CRAUR TR TS

HZENTE T, — kB g OB T HRIT /B
TF—OREBY@EEOERGENEOND, 5 LTH—
P I HE EJ*%E%E%@E%S?% VAT AHGERL L
oo Qdot WYL T T ) NY T U T & FHOE OMERED
e Bz,

DERENH L MRRNESIC &k HFRER

T B

= HUT —EThH Tz, TOF—F & ISR
IR E Z b S5 2 & THKIENRELT S Z L2k b,
Z OFKIEZACIEMER 53 m%f%WMéﬁto@FF

WU T, KRgWwbat~—n— (g z @i L e
Lucifer Yellow, mw=520) 43t 254 L, R0 alE s 0Bk
ENCFHKIERTFE T2 Z LAV LT, 2) #ERIKN D

R ~DEBFEBITE Ca OBRAETE 2 O WHNKIET
PRI, ZORER, CHRIREET Ca (RIFETH D Z &N
A L7z, 3) LA U 2B ARIT NO 23 pEAE S fui
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FEPIAME T LR 28 S8 2N r ST,
L-NAME=0.3mM % 5. % % & [£1% 140mmHg 75 180mmHg
W EH L7723, CCh 1249 111#9mmHg 1K T L,
L-NAME 7372\ A0 103+5mmHg (2% LA E TR <,
SN OBEIREIT NO ISITRAE L2 2 L 234 L
oo 4) WHEFSTE /W ORI )3 & RIS A D,
ZA A ORKEFIWTEEABIEL/SEM Bl42, MlaN Ca

HE, BRSO FKIEIC X D BRE O FTREME Z BT L,
ENCHRkEDOERRTSTHER LT,

AHFZEIZ LD, MR O MR 2 SR 2 OFRE N
W I HBL T 2 AR R 2l e o7, 2T &
EMERAL 50T K0 MIRAE AR & T3 2 720 D 5
BRI BT L e D,

ERAE-FAS-OERT Y FETIRICH T HK0 R EEE

MR AR OO 7K ST 3 b Z N S B D 5 5, Z O
J73ED ZTHEAIRAREE OBAPA % & 5 (DS) I&2W\ T,
INE WOl IR AR RS S K 0 IR L E D Z 8
R TV, KGPEE D BRI AT~ D &,
HENREL 2D ERISOBRDEL 2D, SRR HE
IR O R H TRV Z AR SN, DS KIFIK

B e (FERERIRSE (M EER

Fr BB, B
TIEMNE)

D HPLC N — it 5 &, KAk S L LT
WA X TUVW D Salvianolic acid B3 H - & b K&’ —
7 ELTHESNZ, A% ZOE—7%ERL, &O#
BIZ R Mg o BT 2IRE A Et L, SRR o
FER LIS S, ARNTO DS HRIRFEEHET S,

I RY—L—TJLCHBRIERDERNEED A H =X L& EEBHEE

T RY— A= NV R EOMBBAGRD, R
JAOFREF K > 77 VRN 38U TR = 3% E 2 bt L
TW5, EERMIOT RY —5— 0 UHilanER
431 ®, FL-REX (fluorescence localization - based retrovirus -
mediated expression cloning) EIZ L DR EZ T, =

Y = L=V VRIRIET 5 2 & OHP LI EEAE
DOHING, PIRAE T 7 F TG B8 felRe s 1
Dt a2 5 2 LIk Lz,

CNETITBRERRLENL T+ U — /4 ) T EDOF
EIZ K VT 2D T F/ER, FirMAatii: (planar cell
polarity, PCP) 7 F /L% & OBEN 3> TE Tz,
PCP ¥ 7 F/Lid Wit ZZEMR Frizzled M & A H
Dishevelled 2 (X Ush & 9% =27 PCP & 737 EOAEMIC
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KRIGIEAN
AR HAT (AT

foTEEsNE, BIXIENEOMFEDRAT LAY
TR CHEEERT LI, MR 7 m— i
e % BN L C i & oo stlRa oo Rk & AR 1B 2 T
LTW5, PCP v 7 F/HERIZRNT, ¥ 7 FNoTF0
HENRN C OB RTE, BIx1E, N COIERIFRR DA
2, MENA T L v T T 4 v 7 I K AHIENEE
BE > TNWD 2 EDPRIEEN TS,

% ZCBUE, WEBMW T T VSRR T 7 U Y
AT TV DIRFE L TR R K DT A AT ¢ — K
Ny 7 SERNVBFHL, oz FY—hA—d1y
HMANBLRIZRES D PCP o 7 F VIS T DIERIZS,
ATV NI T4y 7 EEDXIICBRL TV AN
DUVWTHHT 2D TV D,



WHIETE B M BT TE R

HIKIERF R ERFY

(2]

WD FE BN 7 AMREE T D AMPA T 7L
2 X VTR RO BIRECRERE & I3 2 R 2 LU F o 2
WHEBLTRAL, V7 AaBER LR TAALR
E ORI BIRIED A /1 = X A OBiREE BT,

(1) v F 7 REEAEESIRORE & EREAAT

VI TABEAE (AR, A ATy RN, BES
FRE) RRSEAE, VI TVEAERELEARE
JERLLC, ZOWRREZZEITTDZ Lnt, MBIZHIEL
TR REMEOBEWVELEHTIEIC LY, MRS T
AEHAEEGHROBHE - AEE2B 5, FELZVT
T AE BB F T RGN IR & I D i 2

TAMAEE

I, FAE BTV T ARG EAE PSD-95 AR E
LT TAMA L BEDH 5 AMPA Z AN E Y7
= | Stargazin, IREB'E ADAM22, B LU WER
B LG @3 5%FE L, ZTHETIZ, FALHIX LG
25 ADAM22 DY B2 K& L THERE L, AMPA S22 HRE
elEd 5 Z et Lic, SFEIXLG /vy 7T U b
~ U AOIERIZEREI L, 1) A% 2 HEZ I DLW T W
NWATEZ R L 3EMUNIZESEL 725 2 &, 2) AMPA

S TRIMAAEERERY, LR, BEFFEEZ AV TR
GHNZHASMMTT B,

(2) 7SI b A AR BEAE S O 225 R
HIRBISEEMTh D30 2 M AARIE, SRR
IEE LTV F I AEAED LT I ABERAELRIEL,
T 7 AR RN RS A T 5, B 13
HIZHRR LTe v I b A AUEERREE Y — Uo7 R
TEENZIGE LT AMPA A KROEERIEHEES L O
A= MR 3 B GEAE -7 2=y FORTE
HIBEERS 22 00 5 202 T %, LU RICAEEETT o T i Jeie

EZONEOERNZ T,

)72 K LG OEEREEDRERR

REET, BERE, Ak W, EEER
SREREN LIV T T ABER LG O/ v 7TV
JATIKTFT 22 L, BLO 3) ADAM22 & L i
ADAM23 3PN LGI1 AR L L THRET 5 Z & &
H L7z, BE, LGI 77 IV — (LGI2, -3, 4) BIW
ADAM22 7 7 3 U — (ADAM22, -23, -11) [Rl+DfE &4
B, BROMREAEMMEEZ I ST L, By T 7R
1R RIS I X ONT A AJRIE O 2y F FA% ORI I T
DA TND,

PSD-95 /\)L S b A JUEEERIC & B F T A HERERH

sV M MALIREEMIZZ < OffeERE 7
NERESREENE, BEAERL) 1AL LFIR
BIFEEM T, EREOMBNRIERCHRELZ 21 Iy

ZIZHBI L TWA, L E BIX AMPA BRIV L & X VERSR
KDL F T ATOMRBERBUCLHARRSE X NV HE,

APy ¥, REET, Ak WMl EEER

PSD-95 /%L 2 kA JULFEESE P-PAT (DHHC2, 3, 7, 15)
OIEMERHBIEENZ X W S ST b h, £72, P-PAT
DA SO F T AR ZHIE L TO 20 E2 Rt L T
W5, SFEEIZP-PAT Y7 772U —0D 55 DHHC2 /3
RA N F T AR LOBPRZEGRIZFEL, ZORIENH
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FIEEHMHIFEIC R 2 b 7 2B BE L, PSD-95
OV A NMMEERETHZEEZ /M LT, SBIg,
Z O DHHC2IZ & 2 MR TEEh K A9 72 PSD-95 DL X R
A IAEDS, FRETEBNIIHIRHI S S D AMPA 2R KD

RA N F T A~DEFE (AMAP SAEEFE MR 1I©
WETHDHZ WO LT, BIfE, DHHC2 O#EjhE
T A 1 = X LOfFTZ I T 72> T D,

Go/NJL = b A IVEBEERDREE & MHIRARAT

CEABaY 7 2=y MG T3 TAA v F & LTHE
JaPERIGEEO LS F & L THBET 5, Gald i < 206
SN MM MEEZ T A Z ERNmbTEY, LI b
A AL HRRAIE A~ DEFEOHRE DRI TICEE TH D Z &
PRBINTEZ, FAEBIL Garv I bAoA bBEsE &
L DHHC3 B XU DHHCT #[FIEL, 7I=2A MEIF
f720us 7 B LT Y SR Gog I LTI HRIRIERIC
DHHC3 3 L U'DHHC7 ZWEHTHDH Z & & JH L7,

e R, REET, REIER

EHIT, NI bA AL Gag O AN B E
photoconversion #:X° FRAP {E &R H LT 2 3B Z7e o 72
TR, Gag 23 ITHIBRBRIC #AIC JRTET 2 D TiER <,
7V A MBEAERINC SV — RS & B L
WikEnsZEaWmt Lic, £, toREEAEON
NV M LR OFRIE &\ o o s e & o 3L
EHEIEMEB I R> TN D,

P EBE BDNF, BXU LG O ihttEnfzeA

Mu-ming Poo (/7 V) 7 4 )V =7 KFNR—7 L —%

BDNF 3/l D J8 MR MK AF R 70 & 77 A AT it
WO H VX7 E L THBATTWD, L,
T OIHEREE, 1FE AL LMo TR, 4R
B, FLE S IT KB BMEEE H\Wied A=Y 7L b,
BHRZ2EE D> & 70U & U7z BDNF OFE# L Cwp < B % 7]

HEA, REET, RIPT ¥, REER
5y PR FER)

b5 Z LITaE LTz, BUBENZ &1, WhsR, #hik
ZEEN D OB IMIIEENIC LY, Zh T D
B THEER TWA ZERHLE o7, 5HKIZR
BROFEZ AT, CTANABEBSERE LG O%
WAHI R ORI B T A TS,

FREMRRICE 1T H/VULE FILIEEER D 7 2 ) —OFHIEHE DO fZE

22 A AGIERRIZ AN ORI AR AT AT ARG
EHAL, AROMEF MR AT 2 B8 ICHE LT b &
EZHNTWD, Fil, FAEBIX VI AV LIRE S
il (3 FMH) 24/ LAUA NIZAEL, kx &HL
WEER- BT A LML TWD, LaL, 2L b
A NWACEEFRBEOTEMERIE A 7 = X 2B LIRS L

22

BUE—ER, BIFY 9, PREET, REIER

THTH D, i, FAE ST 23 FMIHEOBERFE N 20
OV 777 IV—IpEINDZEERML, VY777
SV IR R L RE, fEEZIT5Z LR R LD
%, #Z°C, DHHC EHEY 77 7 I U —Fr B 728
% AT b A B = X L OMER R BTN D, ST
FEAMIZ R BN A2 55 DHHC $7 7 7 I U —FREKY)



IR E A E 2 MRS A LR, FEExRs Ik
ST, A%, ZNOREAEBEOMERMT 2@ U Ol

WHIETE B M BT TE R

sV M NMABERREO Y T 7 7 I U — R R 2 IR
W2 NI D,

1 RE 7 BE B 2T AR P

(#£]

FLETATRHECREGE RS, MR SRk
— WA THEARR) 22 IS BN D A 1 = R L%, [ERERE Y T
Oy E & U CHIKAEBSZIICHA L, ZhboRE LR
JRPHINASE & DBURICOVWTHH LML L E LT
%, Tl DRI OBY) Th D,

(1) THIRAAFERE DT A B =X I & O AR
T ML (REREERE FICBWTH) TOREE
EHICHERFT DR & 5D, UG 2 AT i1
RRERE Y 1, FRCARIEE M IR v T A RTF v
FIV(VSOR)RZ D v 7 F DSy T RIEEAT WV, Z OTEM
AT) = AL LB REI AR 5,

Q) 7R =R, 327 v—y 2R OREmMHEED
AT =X L A TEIRETRE ORGHE | T Rt O A FEZE

bbb L THIEZEET 2, £< OfMldo 7T R
=R, X7 =R, BRGSOl
OREMMEIIED 751 A T =X N, FFZA o F ¥ FRL
OB LEDA T =X LZHENIT 5,

@) A FRFE LI —F X FADHTFAN=ALD
B BRI, T = F 2R ATP BT ¥ 1R
TRP A F A F v XNVOEMEE Y —HRE, A0/ &
PR LA L AR U —HERO S T A T =X
BT 5,

(4) THEEIZ 3T DREE WAL D A ) = X LR
R R H D C OB FIF RO S LERIT N T,
MR R IEATEH Lo A e v P —DlEET
BB L OERAERTFHFEZ AW THALNE T 5,

REOTZAVF v RILDEREADFOL VY VEREDES

TOYCHIEV Abduqodir H, SABIROV Ravshan Z, LIU Hongtao, ] H Z&fi

EHE A=D1 OTHLIYF T =4 F v X
% < ORI B L, EI-CMIagER & 0&MTC
EEEAL L, SRS 2 L ATP ORISR B 595
E, RPN EERER AR LTV I EEHS
LTz, LR ZDF ¥ FANTFORKE R
RHTHY, TOFEMEEA D =X L RHATH-T=, &
[\, AR~ 7 ARRHESEARIN (MAF) 2~ 7 A FL AR AHEE R
i (C127 #%) IZFBWT, ZOEMALA =X BIZFrn

BabEss, BrHER R AHIrIERT)
mfEfE s GUEBRT)
RGNS (R ERRFRT)

LY CEEDBEE L TWD Z EEH LT LT, £,
MAF OG5, Ve 74 —BlFa v Ul v iRbiEsR
D1 2ThDRPTPCAEET 5 Z LRI NI, KAk
RO—EBIZ, BWENBEEFE A A FEr =T ry
=7 Db ETORFEFRICLVELNTZ, b D
AR DFE SIS« Am J Physiol Cell Physiol 297 : C990 -
C1000, 2009; J Physiol Sci 59: 3-21, 2009,
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vam VY, FEEMRER OB SRR LV, B
B O 2O TV D, BHNOREED 7 7 A DH
A E GFP &0dey w7 iz kv ik L, £h
DHLH T

SREPEMIa O A L HREZ B R L TV D,

WHFEIR B AR A e R

AAFPEIIHER E TOWFSRIZMZ T, ChR2, NpHR 72 ED
FeBRZF Y — b % N T2 4R [E] B O FRAT O 72 8 D FEBR
VAT LD EFE{To 7,

EERALBDERE % 49 BRI ZE RO BT

IRETIS, Bxld, 7y bRy 2AOWTEHAT A
AREAR e - TR B8 OBEREREAT 21TV, H & D%
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ZEPEIG AT TRITT 2 BT, MRIEEMKfERIC 8
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AWT, o UDRECHBERIMICKIELz=a2—n1
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Brlie, ACEIT AT & & Re o TRl & 1 REREE R
HZ LT RY, IREHRAFZ2 Venus ORBLAZFHE LT,

AT, ERHET

ZORELI N D AT A AEREAER L, @GRS
T 23 @iZdH % Venus GPEMALD B AR —/LELR Y F
FLEREATV, B U 2/3 JBNIZ & 5 Venus BEMIAER> Venus
eI A 7L 2 X BRI K 0 Rk S, FRER
i & DR OFRERE G 2 BT L1z, £ ORE, Venus Btk
ARLIE D~ T, Venus Bat-FERG MR~ 712~
T2 fFPL Lo @ R CHUEB A B B S T,
P EORERIT, F—ORFERICS Lie=2—r i3
BIOICHREFEAS L CWD Z 2R L TRY, [ UHE#H
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LTWDZ &R sz,

€757 4 v 1 ERESRMIZMEEHEDOH AR

T PN EE D SR AR (B B DR R A B A 8D D T2 D
%E%®*%@@ﬁﬁ@f%ﬁﬁé@m%%%m,mm
Moo ATV 2= Z7EICRY, Z<DITF ATV z=y
774y vakERl L, ERNT AT 2= I T 4y
ValZBIL T, #ORH oy BRERIIE 0O R SR F
ERRINCHED T2, £z, SFELY, ChR2, NpHR 72
EONBIRTFY — )V ER, FFED Y 7 A ORI
THENZ JEIC X 0 I L C, RRIRl I O M RERRAT &

W E AN L7z, £77, alx BETICELT,
ChR2, NpHR #HH 95 TV AV x2=w I T 4 v ia

AETF, EETE, REE—

OIFRIAEED 7=, i & FIFREIT LT, SLRBERELE

BORREH#ED-, BAEMIZIE, T4V 2 w173
7 —7 /A A(DMD) % Bt & & O EICELE L
DMD%* a2 bta—#—ZLVarhe—L35Z LT,
EE OB E ORI CORM 217 5 2 L3k
HUATAEND BT, £, BEMETMALGEL T
L REI T, SEOITEORKE A A —
RIRATTCE=HF—TEDHLIIC LT, MbhoT R
T L& T, alx B O SEE) R AR R I 35 1 D
%, HEEFTL > T LTS,
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2009 FITIE, DR RS RANERBDRH 72, FHK
BENRREE RIS, WAENF S AN HEARFICE %
BEILE LI, £, FHEFEERIT XD A — X
KT, BAFBRED FA Y DAL T AT KA
Fliloe HLWIIRECTOEREEZT>TWD, #Hig, 4
A&, SFHARSAPFHERE, HELESA LIRS
KEFENRARZ L LTHLIEMEL TE 2, 61T,
KRBT S 2 NP LA £ & T, 2010 453 HICA3E
FETHD, BHE, IR L TEMRHBEER TV ]
ZEEHOB LS 2R E D03, WTEE OB,
WFZEEE D activity ZHERFT2DIZMNATH D Z L HHFEE
Th D,

2009 4F- b fibfiEk & O FBFFEDIERIZEA TV D, [FH
TR RRZFICF (LAEER) , BAREWMAR
gz, IIAREER) , RERKRFEROVEE (EREREdR) , =
BRFREME Cokreshfed), RERFPRETR (5
HIJEZASR) , BERRPIRESER (B8R F7EM4T
%, >KE NIH (Prof. Hallett), KE WV 7 /=7 TEK
% (Prof. Shimojo), # 74 Rotmann Institute (Prof. Ross),
A & U7 Chieti KX (Prof. Romani), F-{ >’ Munster X
(Prof. Pantev), K- Haiderberg K= (Prof. Treede) & ®

HFEFIEEAT > T D,

R (PR EL, REREL, NRBR L), i, %
DB, SRR, AR—VRR SRR B O E
0, PRI, R, HRE, IR, &Rk (55E%)
72 L IR O FEIk &2 22 L T D O BAFZER ORFE T
HY, FHEENATO—FLV LN T —~E2HFELT
Wh, TIOWNIHIRE, LT D EMRENR AT AT
W2 > TLEIAREEL H DA, BWHWICH ) LAV
WAL H > TR, HEOMIETS ~IERICITHOI
TWD, B & Bt &2 O T PR DS AW GEE D A A
TN, BT TN 2 CHERE A RE A e [
(fMRI), ARSI 1L (NIRS), fRFEZERE TR (TMS)
ERWEHELITOREEZ HIF TN D,

2008 FEEED B, FAMBEHIRARE & LTS ERDOTET
AL — |k LTz, SCHBARFIRNGIRRTSE [EERrnrsE
WX DBEEERN A I = XL O] bIEFHICIEB N EA T
W5, IS SCRERTE, BEAEEE, REEREND
DR ZEDT, £ OBEFIIREEEZH TN D,
B —E, LV —EoBhikd CEommWFEEZ R
BLTWEREWEESTWS,

FRICE TP EEEEBMEBEDORBORE AFRIMEDILENNIRS)ICK SR —

B & BEE LT AREOE% S »r AL 8 » AR
O %, ARSI 531k (Near-Infrared Spectroscopy ;
NIRS)Z FAWCEH L7z, FLIRIC, HEOFEE 10 FPLL
ERWETt%, SAHOLEOERHE, FIIIEEOTEE S
BT ORR L, TNENEEE RIS, EEEEZR
T2 DT 7 B B RO OV THNT LT, Z DR,
EmBICHLTIE, 57 ARG 8 » ARG, BFRGHICE
BB B 2 Rl TAMEREAL T~E 7 v B OB L ER

34

PEITE, KEMESF, &R Al (FALFKRY)

WRESE (PR, EEET, MRS

L7, —5T, BB LT, 8 r HIRTOHA
B ECOEEENEM LT, ZORRIE, 5 2 AR
WFIEmEEZ T E TE) L L, BEE ) L LTRTWY
RWHREMER & 25— 5T, 8 » ARIE, EmEHHED
& LTRTWDAREZ R T H D Th o7, DFED,
TR # T8 L L CH 210, &% 5 »Ab 8
o BICNT THRERI R AL 2 2 FIREMEN B 2 b LT,
(Human Brain Mapping, 30(2):462-472, 2009)



MEIEAE FRMNEBREICRIFT

WHIETE B RS A BT IE R

8 EZRBEEMEA&RET

SAERF, THRE (BHRRPEEFMRETR), fAMES

I LEEN L L 72D, LW O ERE, HELLA—
BIEZ T2 eRnbn 5, BAREE ST, VEWE
WEoTY TR, RMLARR, iLEhmE, ¥4
Ty MNE, BARIEPBEOLNDE L TVDER, ZhE
TOSRATHIZE CITEIGH OMIEB 2 sk L= b DL d 5
HOD, I Lo TRIEEIN & 2 BT 5 00 & it
LI2bDIFa E 7o Tz, &2 CTHREIF AL, TR ZH
Wiz RR—/LFRER D P300 &, IR S
TEBRD AR AR LN K D SOGREE &[RRI SR 5 2 2

xR 1ODYATEL, B4 Z A7 OFHIET T,
ZOBE AT LB AT ORICIKRRE 5 RIEE A, 20
MO, O LS, QY vy 7, @FER), O
4 DOFET, ENEIVREEIToTH b o7, MR,
IR 2% W E 7256 D 7, P300 DIFRFS RS 72
v, RIEITHERF S U, E R NOSRER O EMEN TR S
7o LAEX Y, HMBEIEICIE, RESLEFX—valo
HERFSE AT D NORNENRH D Z & D3RI E 4172, (Clinical
Neurophysiology, 120(1):41-50, 2009)

SUBLRY NI XU ERW-EERMICEET HFERMIK

SORWHE, MEEE T, MTREAT, BB, KSR, WA

WFREH OB 2 M2 57 XL Ry b7 Y ¥
7 (RDB) & V>, BHRRENEER % ST~ 2 75 FE MM 2 50~
oo LAF OBTRRE A V7=, (1)Upright : #56, H, O
NG 72 DR 7R IESTBE, (2) Inverted : Upright {4 % iiff
IZL7zb @, IESEE LTOREMHITRDA TV DA
ZE[EIWIECE 1X Upright & [A] U, (3) Scrambled : Upright <°
Inverted &ABRLERILIE U723, P O 22 [ B &
AR D, EAMEEEO TS5, T6 BT, THAEIR
DRI R 250 U RO (N-ERP250) 2345 Z:fF

T b iLiz, N-ERP250 O TH ¥ Kf (L, Inverted &
Scrambled 4 C, Upright IZH~EEIZIESR LT e,
FTRKIREICE L T, RMEMICAERZZA LR
Mmole, ZOMREY, ELEHEWKT 2BHEN KDL
TV 2 & T, EHRIBRICIHNT, EHE TR
IROEDESy DO HTEITE LB T O TV D Z LR
2 X H17-, (Experimental Brain Research, 193(2):255-265,
2009)

D4 )T LXERBFICE T HN\AAACHILE— 3 VHARNE - INESEHAIIC & HHRET

EHEE, PHME (BRROIHES =0 =—),

T U T b RIEGRE ARG FR T d Y EE D ZERH
RHBEERH D Z EBRHM BN TS, FRTIHFEROFEEIC
BEENRHDZENRE SN TN, £ AED
ALTE MERE LTHRT DI EBRRERAAS Ay
HE—ar (LLF, BM) MRAEIIZRESCE S
EEZLNTERD, BHIOITERFZEIC L Y BM R AL
HIZREN R ONNWEOREN SN TS, Ll
Do, Ua )7 LREGROBEICE LT, BM I

A, AP

KT HMHEIFENCRE L CINETHL NI SN TI 22h
ST, AR TIHMBEXEF MEG)ZHWTY 4 U7 AKX
SEERERCA O BM FIRBIC 9~ 2 s SO 2 3 1HB L 7=
FER, T4 VT L RIEBERERL A I D RS SO O fi
KIARIE & BRI IE H 72 B DB O 2 R LINIC
Aot, TNHORFRIE, Zhx TCOITEIFERIC L DHF
ZE L FJEET, RITENC BV T HREEN O ATREMEN
TRIE X 4172, (Neuroreport, 20(3):267-272, 2009)
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E ~DARERE OFF &It

Wfsssk, o =SB, RERESE, KREER, AR

b hREMNIEFEOTDIL, FOEVICEZ 28 by
BERFIZRR T DR E Ry N — 27 BFx TV D LS
N5, BALRHOKER Yy 8T —7 BFEET B2 013,
FE Y ORI OLEALD 72 &7, RO B3 (ON) <
WD (OFF) 125t LT IEEI 3Lk SN 5133 Th
%D, AWFETIE, Z btz Bb 5 MEB & 5k 5 72
DI ERE T 5 b Lo BRSO ON & OFF 2 H
WCEBREZITo 72, f5E, ON - OFF HlFfic3tim LTl

%1% 100-150ms - Bt & B4 O idiEEh (P100 - N140)
NEEkE N7, MBI E RS 5720 cidig o= H
DORIFERNNERF K THY, ON i D%A I mEH%
IRRE, OFF SUSOBFEIL N LA VHIEARTES E 2D
P100 - N140 ’FFERIN-E&BExbND, L-T, Ih
5 OTHENTFIIFEIC & o TIRFF S 7B kR0 FHG &
R OFELR L OHEIC LV FHEINL2BMBBSETH
% LR STz, (Neuroimage, 44(4):1363-1368, 2009)

MEEEBREAICE T SRR - EDRELERE

PHKRE (FARHRE AR =Y B2 fiile), SORERF, KRR
LAFHAL (NA TV T RE), BTERIE (B HRRZEEFMR TR, AR

ZIVE T4 IXREEES T O R — IE B A LR R
IZDOW T, B (MEG) & B (EEG) & H TRt L T
0, ARRFZE CIIBEEEBI AT I 20 % — EBHE A
ALERE R A BRET U 7o BRI D 2~3 B1%12, YAG L —
P—IZ L DA A S RE D EFORIZEZ, 3 O
DEBREEAT T2, OLHRETIIME LRy (2
ko —L), @EERRE CIORRE%IC TE 27121 BL<
EFOHENIEEZT 5, @FHERE Tl EHNE O la%k
BRZD, EWIOBEEIT R T, A 50 HATITV,
F 150 B AT & FHA U 7=, 2 OFE R, BERREIC BV T,
R IZ 31 D N2 By OFRIE &, mirdRRIE] (ACC) 12BE

2 RESATREE DA I LTes, BHGRECIIZE o &
O BREEIR ONRIoTz, BIMERE LT, FERIZO
LFFRE (22 br—)L), QRERHEZICTE 5720 5
SEFOFENIELZZHET L, OMEAEEZICTE D720 R
KERDOWZEET 5B EAT T, TORE, WD N2
Beoy DIRTE DL IR S L2 h > 7o, AWFIEDORIRIT,
e ECEB) AT O 7 — EB A LB RIS T, FIREGE
AL & BWERALAS — BT 235818, mirHIRIE] O %S B) 23
HEHICL - TIH 22T o 2 &amel e,
(Neuroimage, 45, 129-142, 2009)

Focal hand dystonia [Z# 1+ 5 BRER BRI B4 OEE

FEAZETY, Peter Lin, Sherry Vorbach, Mark Hallett (K [E Sz A% -

HASFEE GO ER RS AN A
A& RIS E AT S A A )

EHES, UK FINERER S EE v 7 —), MR

Focal hand dystonia(FHD)\Z 3317 % &R B & rl a1 1C
WTHEE L7z, ®ZUEFHD B3 104 (HFlZ, B
A, A 10 4 (BRIE), EHE—RERERR
T & A5 1E AR B SN A AL S do 72 Paired -
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associative stimulation (PAS) (Z & 0 JBR B2 & nl ¥ % 353
L7z, 0.1Hz TFEF 180 ~7 fiifT L7z, PAS JafTHi#% TH
AE PRI SEP FHIIA BRI, —EHRIETITY, B
k5 L OMIHIBERE 2 #35 Y L 7=, FHD M35 Tl PAS fiifT



# O SEP 28 FR 3 D ARME HE R OFLEE A3 i A kbl LT
KEMoTe, £72 FHD BEIZR W T _EHHE THHl ok
ELERDTZN, PASIZ X - THIHIAHR SN/, FHD T

2RYICRZDHVEVLGHERBRAE

AR, W, EIEVE, MRS

2 @Y OEEME (ETFEREAER) BRRL TS
DERHNE (RKBLER) 2 H BT, TOMERHERS
ND AT = AL HTRATz, FRAEIT 1 I 4H0R S
THZFT D &, 250ms T & AZE ORI 2 SOGHS
JMRE (MEG) TRl SN D, HIIEE o 72< A LI H B
Do, WBREN ETOEBHEZME L TS L EDRIG
EEAOEHEZMT L TND EEXDOXISELARD L ERE
160ms 1E CHAMRRIBIBOZER Ao, I HITEI~
& LE, RIAE WA 2 TREIIC ETREA O
EH LR A WA 52 TUSETE LT, A
LR S 512 B 20 b T RUSICIEHR R 2L A b
hotz, £oT, HOEWARRIEOARRIGNE L

WHIETE B RS A BT IE R

IHIEE R L RRRICE R BBV TS PAS ICR VR
XN D ATIEPEDZELATRD Hit, ZIVULELE & o
PRI 3V N TR B V72, (Brain, 132(Pt 3) : 749-755, 2009)

BT HHABRBTMELED LS ICREFSN LM ?

, AT EAR RO RFER PR G S 5eE:)

722 LR AR = o — v O e I T X
T, HVEWHIENSHERMEEZGD L EORTE D
DARFIEEBRIFAE L, TIUIHHIRREEICH D Z & 2R
o S OICEOMEIEENT, FMEZT ThoEESh
LT TIERV, BB LR CMERRRT 5 2 &1

T E O Z ORI ﬂﬁ‘é}ifﬁﬁﬁﬁx%@ﬁfﬁﬁéﬂf
WAHZ LERT, DFEY, 250ms T &MY IR ZH D)
B EDIET 2B LI EDRESNLTNDDTH D,
ZHUIAETEEF neural network 037 A BRI SOSERE
DENFHAENTWNWD Z & &#/REF 5, (Neuroscience,
159(1):150-160, 2009)

REHERERHZ AV ROBREFRNEISDZE

HR R B FERI A $7R U 72 BR OBR R FF R MRS DU
TR LTz, HRHME LT, ERETHAT —var [
S BNON—F v LT VT ¢ B EHNT, LT
DEAEEETR LTz, (DRR : RS S D A T & Fb
WEEL TWD K DI T 2, (Q)VR : #EBRE M RE ST
MHZEFEL TV D L H I L 5, 3)HR : ERE DIKFE
FIANZIERE L TW D L DT C 5, (4)ST : g B AIE
BE U7\, BRI R 10 RO KRSl & 32K LT-
£ F 1000Hz OfiF248m L, BHEFHRINEEE %230 L

SORBHE, REER, e, kH

if, HiAE

oo B HIMIR T 90 X U Fb14 IS AR 70 55 JE s 3 32
® 5, Heschl’s gyrus UL IZIEEIR S HEE S 7z, 1HEh
DOREX (RKME) BT, APERTIE ST &R
e, RR L VR R THRICRE S ko T, &
DFER KV, HRERPEENS L AXRERR E &2
LT, MM OTFE~ 8% RIT L 7= ATtk
7RI X7z, (Experimental Brain Research, 194(4):597-604,
2009)
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FAEMEHFERNAMEERED 2 DITH T TREIN TS AEEEHIGENR

WIEOERIEOBHE L M THRENL XY ML TH
205, HTHNCIR O TEE) A Rk 2 B oD ik o0 A0 B i
T, RATCRHIM SN EEIORE & F L2l
S LT ARGR TR STV D ATREME M B ST D
LEIOFERTIE, TNERIET 572D N ASESR) 28]
BT & EICAE U DIMBUS 2 TR L 72, M
S, GEBI OB I Lo TEORMENREL LT,
SOGSOWEE GEBYAE - T LIS E 5 E TORE
M) 1, EEREESELS R DI EEL Y, FETiEER
FLieoTz, —HKIEOEFIL, FHiL> THREIZ
L, ZOBITEEIITKIF LR oT, ZORER
I N OMBOGITE & 07 CTENENINLICE LT 5

ARSI, IR, MRS
TEERRL, MNTTHEEE & IR DNR] 2 OFRHEE LB
SNTVDZLETFFLTND

B R ORI 2 T 2 7o 8D DR D BESR
1%, ZAVECHEEINY MLELEET S L LTEL O
Bl INTE, LArLERLIZIIW T bR Shie
WHERZRMEN D -7, EENT MR o7cA 250
AHT—L LTINS LT 5 L% OMERTT
HRRT DRREMER Y, IO IERLILBROE DRI
TELZENTEDLND LR, FLED LD 70
JFEITRE 2 OEGALERIC S AT, B EABREE I
DN D AREME DN B D, (Neuroscience, 160(3):676-687,
2009)

NAAADHILE—D 3 VARREOREZNLEL - EREEELMETAIC K 55

NAFuaPhnre—ar (LIF, BM) #ilicxd
DARRISEN OB I T DRZBNELEH LT D
72, Tk D 145 E TOWRE 50 4 & kA 10 44 % %15
(G BAMEN (ERP) #HZ L7z, EBRIZIZE FOST
HEEN NN ATRE 72 BM IR & LR DRI E A T X<
A A L7z scrambled motion (SM)HII#L D 2 FHEH D il % 42
IR LTz, AER, HIMIEREE 130,200,330 2 URBICHS
N3 3 >ORSy (P1, N1, N2) % Wil # (8EES TR L 7=,
Pl B0 BM OIE 5 23 SM L v $5<, F£7/ Pl SO

MEIEAE ~DESERBEICRITS

FHEAE (AR RFEES

KGRI, iR
M ENDOENRH B EVH Z & ZPTWL”éz}/Lf:_
NG, HIEBOZENE N OFEALEIEFRIZ
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R DL BN 2 W RENT T, T

HLON, *
NELEHEOLDIZH L DN ERMEIZT 22 &2 B/

VIEYE, MEERE T, ARSI, MARES

JRIEI O N1 oy OERHIFER & & bISREICED L
7oo LALZRASH N2 AT IT DUV TITR I, O 21kl

H BT o, BIZPL & N1 A OIREO S L O
N1 AR5 OWERFIE 10 5% E THRA LV bERITH R

LT, 1R TIEARETRO bR o7, Thb
DOFEFIE BM RIS 3 2 4 MERENC 35 1T 2 AhipiE 23
10 % T T D AlHEME 2 R %, (Neuroscience
161(1):311-325, 2009)

B4 .

Foa

: CNV, MRCP % HU \f-#&&t

WA BT
HOREEERL), AR, iR
& LTIz, FERIIET R A A 7o B R
&fj (Contingent Negative Variation: CNV) &, JEENBIENE
{iZ. (Movement-Related Cortical Potential) & ] L 72, # &
TIXENENE 4 Z 27 FO1T, Rk OFG: B s EN



DOEER LR, & A7 BT s SRR EZ AR, 1R
BHIIOH L EWHGS L, OQZFICTHHED, £h
EN2NNE =V DIRBEIT-oTH b olo, fER, ZAJ
N H B EWEA TS G OH, CNV OIRIENRFEIZH KL
7oy, X RAYRNCZFE RS T2 BT b nBo b
2oz, F£72 MRCP BME AT - 72 BRIE, IREFIZ AT &

WHIETE B RS A BT IE R

EIAIEGE b ZE e ko loa b, EH 0 bIRIBICH
HRRBEWTIRO b ehoTo, T ORIV L EME
OEFEfFBEL A S L TV D CNV CTOHLH LD
NRDFONTZZ LD, T LIRS A % - st
TOHOBMBADRELEL LT IR RIBRINT,
(Neuroscience Research, 64(3):259-266, 2009)

RO, HEK, ZERICKYFERSNIABREEH

B R & & o REIEB ORZE BRI & o kkx
ST D S B, FRELRSE, BB, EREIERRINS %
T 272912, Fox IR L 0 BRI O HEL, 1H
5, AT D RE B AR LT, £ ORER, —Ik -
TIRMRRE (VI/V2) OIS IRIF T D& E R L
7. "% 8HE] (Middle Occipital Gyrus: MOG) & {HISH 5 TE %
A% (Temporo-Parietal Junction: TPJ) 1%, =FEOD MK
~TCIT 150ms TIE L7z, HEKE] (fusiform gyrus: FG)

HffasE, & =, KEEER, MiRKED

OIS, O LTI LT b, Mk
THEHBO LN o7z, FG OIS T ZMAMEOIRNE 2R
L, REEELSRE BT8R THo7z, BLELDY,
BA R & ISR SN D BEIRENCIE, MR BT &)
V1/V2), ik (B) BEBEiEEN(FG), FEkrRAYEE)
(MOG, TPI) /72K LB OO NEENTND D
LGN E 72572, (BMC Neuroscience, 10(1):38, 2009)

2I—Cx Y FOMEERTBZNAAOCHILE—Y 3 VT DR EE

INETOHFBERICEY, 2 =—V = FOMESE
AT E-LFa P HNE— g N3 F ) TRWRIIC T
RTHRHBER BN E OWMERH DM, VWO, FDk)
W2 =V = FOMAEMICET 2RI
TREBINDEDICOWTEARHATH o7, AHFRETIE,
WHEERT I FudhrE—vari2o—Yx
kDAL E 2 AR Z TR A VY, 2 O8R5 ) & B E

TIEFE, R

L, £ 6 ORRKICKT 2zl ~7, &R, Al
VR4 300-400 X U FUIZIB W TR SRS IZ I8V TN
BGOSR R G, TOIEBIIMANEM, #rRGmo%HE
RIZ L > TERMS NIz, FRZAEFRIZ2 =—V = D
MRAEMFEMCBET 21wmE, PRIz —y = FoOFiE
HRICBET DIEMEZ LB T 2 AR R I LTz,
(BMC Neuroscil0(1):39, 2009)

E O BEIMNEER OFF &Ik

b MREIIEFOTZDIC, HORVITEZ 2&{bE
WREFICIR LT DB R Y N — 7 2T\ D LHEE X
No, BACRHOBE SR Yy U =7 BMFHET 7251,

wfsEsk, W

W=, ONERIESE, REER, Mk
SCFE Y ORFEDOEALD I 72 5T, D 2733 (ON) R

WMDWI (OFF) IZ% L CTH GBI GLEk SN DT T TH
%o ABFFETIE, 2SR AR FHI B A FE
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T 5H7-HIZ, 1000Hz i & 2 fIHO b LA > (ISI:50,

100ms) & & = THERR 41 2 Bt s (3~5s) @ ON & OFF
R E LTHW, &%, ON - OFF #ligiciti@m+ 5
NIm 2FE% S iz, AL Z R 5 720123 ik o
O DORIERPLERA R THY, ON KILOHE LR
FARAE, OFF MUGOGE IR E MO AIE S LY
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WAERF, W

No-go #EN71E Go/No-go i A 1T72 - 72K, No-go #AT
IR RBICEEIE S, BOSHIRNCBIER LB Ch D &
SNTVD, ZHETHRE - WA E DL L LE
Bl SN TELD, ZOBMNBEIS I A KB LT
WHDOTHIUL, FIEDOEXY T 4 —ITIHEKF L RN T
HHHLEEZOND, Fox ODIATHIZETIL, AP
%% 7= Go/No-go #EHZ T2\, T - BERAIL &
[FEED No-go AL A FHIT 2 Z &N TE T, ABFZETIX
ST, JWMREAMIZ L D Go/No-go if@E% VT No-go
BALAFH SN D O EMHENDT-, RREAMIIRENE
K[APEE RV, EFORORNME Go Hli, sMil%E
No-go Hil & L, 2RMEZEEEZ 50% : 50%IZ L7z, FEHRS

Nim 3FFE SN2 LB X NS, ARHFFEIE, Nim 23551
FRIC L > TRIF SN BRI OFR LRSI OFLR L D
HEIC L D FR SN D ERERIETH LD Z L 2 5
\Z L7z, (European Journal of Neuroscience, 30(1):125-131,
2009)

REICB TS EREEEM

P RE (R E R AR — Y B2 i)

=, HERIRE (Bl BRPEERETERD, AR

T OZFHRE, @Go/No-go i, Q@BIREUSTREZAT
72572, Go/No-go #f# TlT Go BN A FOR &
LaAT7e o7z, BRBOGERBETIE, PRI S iz
BII#L DR Z 2 SMUB R S NIZB BT ORZ
T IREZAT o 72, DR, Go/No-go FRE TP N2,
P3 p5y DIRMEIL, No-go FIEIFIZ Go HIF L 0 A E
(ZHAR UTe, R, BSOS NT, FER
IRIEDBENIFBD BN -T2, RN Go/No-go i
JEIRFIZIBW TS, No-go sATIFIZFFRIN R BN T S
N5 Z EDNREREIL, No-go BAITHMOEXY T —
WIXBIR7ZR <, LB L 7RIS B &2 S L TV D & B R
H#172, (Neuroreport, 20, 1149-1154, 2009)

SRBRERRBICEITIECEBEREED : NERIBIE

AMZIZILH LT LI2RREHICL - CTEHHERREICE
WTEIN A L2 RE BRI 28I, R ER L%
HL, ZHEEBBRLEODICRARTHDH, ZHLETOD
FRFECHTE, BETE, ARTERIRIC K o TG IR NG
B2 2 ARSI TE o, ADFETIE, MRS
v, HRE, R, EEEREREE RV ST R
BT, H—@Efo AN EIGE T D REREE
EE) 2 REE L 72, & ofE R, M 5EHEES
(Temporo-Parietal Junction: TPJ), 1 « TATEZEZE (Middle
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HHfasE, REER, & FE2, fARMET

and Inferior Frontal Gyrus: MEG/IFG) 72 & D ZH& 3% 7 fE ik
IZBWT, COEREOANEIZE > THERE x5
FEISEDR RS NIz, TN O OLFRISEL, fHx
DREFE S 31T DIkt L TRl E 4, Wi
Z24k1% 300ms LANICH » 72, LLEX Y, SRR REIC
BWCTH—EEEA S OBIIEE T DML, )
DB 7 S %W O ZFE AR E TR 2 K5
ETHMT D ENB B E o7, (Neuroimage,
48(2):464-474, 2009)
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AR E R Go/No-go :EREIZ# 1+ % Negative BOLD % 8&

FHKRE (BRGHKFEARR— Y B2, ARSI F
Ferretti A, Perrucci MG, Del Gratta C, Romani GL (T —7 ¢ &% X o F 4 KA RIS T5E)

REGRATEZHHIT 2 2 L1E, & MZBWTARAIX
REENTH D05, Z OMBIERIZ D D MEALIZ DUV T
1, FEEHEMICH LN IR TOVRY, AT, #F
S B3E MRI & VY, (RPEEF A Go/No-go AREIZH5
IF % No-go A TR DIIEBENERALIZDOWT, Z DM T
73 % Negative BOLD Zh R & It U7z, #BRE 1THERE R A
15 41, #EIE, Go MR ERINIZBRICAR Y VL%
1772 5 QEMERE, Go R D¥ 2 2 5 @3 EARE 21T
7p o7z, Go Bl (ZEFIEHFME) 725 NT No-go FlPK

FliA RS

(BT REHE) 1 50% : 50% T, Z2oRENT2, T OREE,
2 DOFREBEITIBWT, No-go HIREIZ_ERITEERI (SFG) (7
n— Rv 2 8 8F) OIEEIO MRS TR S Z &abno

o ZORNLIT TR Z AR L& L\ AR $ % 720

WV o BT, el U ORI TR MM THDH Z &

B LTz, EOFMRBETFIZONWTIIRHTH D0,
No-go FIRFIZ M HEAN N3 5 SMAIRTEERTE (DLPFC),
JESMBIRTEERTEF (VLPFC) OFL & BIfR  D L HEZL S
%, (Neuroscience Letters, 462, 101-104, 2009)

V4 )T LAXERREICE T HREMBE & EFRE MM FE

FAAIE, EHBESWD (BMELHEES 20 =— « FEEREEIEAT

T 4 VT AAREGERE (WS) IXTFREOIE L& R RE W
ZETHLATW D, HEOMROBELZIILD LT D
B2 RRRABEE IR CH R RFT R E ShTkY, &K
B W TTEFHEBIC LB EH XD R b D,

TAVE TO WS WFFEIE Z A1 5 ORBENRFE & BRI I
PR ENRED TR, ARFHIBWTOIEMICHh
DWFIEHH 1 OFF BT BRE A5t & U CHRZERR
FESRNZ DU THETAY 225 2 SEf L & 72,

WIZHE 4535705 11 5% D WS B 4 241250 T, 2 k0T
MJE, 3 WoclJE, BETOMEZIL O LT HH2EMR
HERRE A EM L, £ ORMREILERE Lz, £, &%
108 8 22 fi 1< RF 45U C Benton 3D block construction tests <° the
Yerkes test & 3fi L7z, 16k, U1 U7 L XEBERICE
WU 2 RTERFEDOREBIZ BN T, MO REE 3R O

KEFRRE] (AR LHEES 2w =— - PR

AR, fepfes: (BHRLHEES a0 =— - 213 & 2H)

BB T, FiARBEA

BIIFRETH DD, TNOEBEEICERE L TRKENRE
T A Z L MEFTH D (local processing bias) &\
IFTRMAREN TR, RO R A2V TRR
WEE OB RD 7=, F, RIS
WA R L7z,

LA s, ERFFRIT—®\ETHhs &£ <, 3
£ TIEZEOFT RIS EZ RO T,

£72, 3 REREOEBIZ W TIFdERBL L, §
WL R ERH O G 2B CREEREE Th o7,
Yerkes test IZHBWT, 71y 7 TIELNIZSLRME DR
RN 2 HEET 2 Z E R CH - 12T R & &b
B, WS IZBWT, REIRICIERES D FeA sl ek
BT TR &F 2 b7z, (Pediatric Neurology,
41(2):95-100, 2009)
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FEAHIZBR T DINERAL D AR TE BN IR E AL - MR - BEAERY MRI B3R

PAFK, o =, REES, LfReEsk

B, 1ox REEZ, EREBIGL (BRI IERT AR B B RERTIER)

FEARIREE T LV e RDRRAR IR A TH D, =
AVE TORESOMBERRBGIIIE &, ATgHATE, MR
TEP, ARIE, R, GHIAZE, EEIBEGHER, MR,
b7 EDPEALFRFNC Lo THEEh 5 Z LA L L e o
Too LALRAS, ZHOBMERALDY, £ K5 etReiy
DRV EH o TNDDN, Tbb, AR O #
BEICOWTIIRFT SN TV AR, 22 THeld, mif
W FRAE % A9 2 MBS & 22 oy b & A 3 2 HEBER
MRI ZHAEDED Z LIT LY, ELOMRNTERIEER
BEAGUET 5 2 & 2R AT, FEAEmE HOTERE

LB (U v B U RFPLE - W)
PEAE (5 BB R
FiAFEST

HHE LT & EOMESESUSE, EIZ, MM R PERK
HIF(SI)/ & & BRATH OMIRISEN ALK T 5 2 L A3, ik
{7 —2 & MRl 7 — X O AW Sk e o7,
FrDYEATHFFE TILIE AR AL 5 BATH O SOG  F 0
BRI TN RN EnD, ORISR R A
HOZ LRI E T, Fio, WERIEBICER L7
7 — & DM G, MR Z T U2 SIL &)~ 5
IR ST/ B~ DR RIERBE A SN LR o7,
(Journal of Neurophysiology, 102(5):2657-2666, 2009)

FIEENHR D Negative BOLD 1R : fMRI Z L f=#&5t

WAREFT
FHKE (& ERKEERIREER)

Perrucci MG, Del Gratta C, Romani GL (F——7 ¢ « & X U F A REPLAEMRISHTEER), AN

AWFFECIE, AT 5 D OIEZE R MIIE AN N3 5 —fi%
#J72 BOLD R Tl <, 1EEP I FE A3 5 58
W2 #E% L7z (Negative BOLD #h4%), 1% F<0 /2 D IEH)
AT o lct, sHllo—UGEB) 233 TR o #E
DD HNDD, RN F O EBY B2 TR DO BG 03
HHNDZ ERMHIVT WS, CIIEEEHRFZ M {] o EH)
FONEEN T 2 5 A EE) S RICE,  EofEik Tt
BGMBEO LN D0, ZNEFARD O FEFEITo T2,
fMRI OHF CHEBEFB AR L, 57 TR RITT 544
IUVICEDE TCTEORMEEH ZETL T b o7, &
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RELUT, —WRES) — (AR WS, THHENE, B
B, HABEE], $URZR EITB W TR OEEMATRD b
NIz, RRHIREATESEE (PPC), HEAIHS, HHIEEMIZ IS
WTIMLROBRNRBD b, SEIOFERTIE, FOL
% AR R L B S B 72 B 0D Negative BOLD 252>\
TIIME LTz, BRERD D ZEETE R
HOD, PR MEBLER A S 1T R B TEHECHR AT IS
(X, HOMEBENCEE LRy U — 2 BFEET S 2
LERBRLTVWD2OTERVWNEEZLNLD,
(Neuroscience Letter, 466(3): 120-123, 2009)
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RERNEBIRIHIC & B C R DZRIIRH

REGESL, # T,
13k 0 BRI TITHIEE D CHGHE D T % SR A LAY
THZEFRETH Y, MERAREERE 2 S EEN T
DHBEIMEL S LTV, £ 2 TAIFETIE, Fx o
WFFesE CHIgE Lo RENEHEMmE HV, F5Ek7e /(T A —
=% M2 2 EIT R CHUMER EIRARIED FTRE T H
D E AT, BTG 10 4005, Bk ESR<
T A —H =& AN RENEZRRIC X 55538 B A K
2RV Cz Lvidgk Lz, 2 &t (B, Al o)

Wik, B AT,

KRS (ZEHRZPEFE), 7TEEIT, fiARMET
BIZ X 0308k L= EUE (P IBRE D50 B AREHFE &
Ko7-, FEFR, T EHBEORKIC L5 Pl BRI
% %, 1007=88ms, 783*=80ms T ¥, 2 D Pl EHF
ZED BRI REHR L L 1.5+0.7T/s Th -7z,
BoNBEEEL, v/ =2a—ard 77 40—
L — P —FRIZ BV THE ST 5 C MO REH
E—HL, CMMERRINMICHERE L T 5 2 LRI S
U7z, (The Open Pain Journal, (2):53-56 (4), 2009)

BUEL CIRMEZNT ARREEEEMERET D

HIEER, £OBER, W
AFFEIE CRMEE T DI R REICE S L == 7
VINEZ DB ETMET B0, L—Y—I2 XD C M
DOBPUHNL & F T BEEN 2 AV ORE LTz, ERIT
WA, FEMUELD 2 S TIT o 7o, MBS CIapkBRE X
—aFrimg EEATLHX NN aE—RBREL, O &
5,20, 35 36 Z U 60 2314 1 T B AR A I E L 7z, FERR
SESAETIE, BEA LARWI &AW CEBED 1L TR
E&AT > 7o, B BN O EFER 5 Th D N2, P2 ik
Sy OIRMEICIE, M= a5 R EEICHIRE L 7= N AsER

¥,

Domino EF (2 37 > KREEFRSEER), FMiARFEST

b HNT, F72 N2, P2 sy ORI FatliE B o H
WAL HIEICHBEI L T\, KREBROREFITWE - ==
TN K 2 R EE 00 TUME AN T BT O BRI A BN X
LI EETRBTHEOEEZOND, ZOFRKRIT AS
BAHECB L T T R E T OB R TH Y, BRE . =
AF 8 ASHRMEL C BRMEA T DR AR IV TR
R 2MEM & RS AT REME AR R S 472, (The Open Pain
Journal (2):71-75 (4), 2009)

ERD AT LBRRERF

(2]

FLEEEOTMIL, BEEIFIZBOTE Y ORI
U T2 T8 ZRIRL, HHWITHELOEEICL ST
DU 2 B HIZE T 2 SIS L DR R B E AR L T
Do ZOX D RBEEEEZHIE L TV D MOEEIE, K
B R BB &, OIRBY A 3% T B RIMERECRE &/
MTHD, WIZINHDOEBIIRERHDLE, N—F
VURRVAN=STICALND X 91T, BEEEENEL
FEFEEND, ABFFEHMICBNTIE, KINEEE A T
ZD XD REEEBOMAN A I = X LB IOENR
EOITITRRE R S LTsiR

)IL\‘:’
DS SNTZBROFRTEE,

WIEEFRDZEHHINE LTS,

Z D7, ORMILIEAE & 3K D BRMEERE 23025,
QEHATHORRBEOMRITB OLEEIT O, QKM
FEERERLE LIRBET VEY (BRE - o
W) Mo OREREITY, @ZO XS REEBET LI
(ThR % IR IBIRIE & N A, FEIR & PRI BN DARBE &2 F~ 2,
Ok 7 BB TS A OMRIEB 2 508k T 5 2 LIT K
v, BEET - MRIEE) - [TEHE OBMRE D Z & AT
STW5,
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BEREE

MR,

FAMFELERZ 1T KRR — FR R o —#f & L,
FOXFT, K, EHOA A—, BiEFKL SICEb
HEEINTVWD, RINEEBEDOAIIEOOESTHHME

IR TR K BE 2 b OBEEMEAT) & 521F, YAERN
Hii « SV & SREERRESIC BB E O ) 2k D (A /83—

B . E UK TS ERSM I 2> b DI PEA T
(#EE%) 2T TRV, RINIEEROH I Th 2HE

RS X OBREMEEICRFHIANICEZDO $H 2 2 FHO
NekD I 05, 20X, R FRITRMMAR

BOANIETHLHY, MEHRTLHHEMR2EE %2 LT

THRDOI A FIVBRERTROES RN

mRWE, i, WOEHE, i B

Wb EBEZLND, DRVOIVIT AR =2 —a
%, KIMBUE — U EE S EBGTAT SIS kO AR,

i SEEN T B IRAEIR T kT D B~ OIS B R B /3K
L, Z0Ot%, BIEMIREAT X 3 Jii~0 bR Es e
ERL, ZO=a—na rOFETHROIETHRA L FO8 LT,
I HIT, H—=a—n GBI & Y OMETEA %
ML, SRR T =2 —a ~OREN - MHt A% T
2y 7 LA OEBREEET P OEIRA LB,

BN - IHEIEDOA NN ED & 5 ITHBE 2 THE M
EREILTWS

REEZHENDZIZE T LREN - MHEOFBERAE

RAERNE & BEMEREIY, RINEEEOH I TH
0, ZOIGEIT RN ELECRE — KR BB K & <
BHEZDHEEBEZOND, WARNEIITIRHAICER D
3ODANBRMEELY bTob3nd, 1) KIKKE—
BUR TR — A ERNEIEE (A R—EEERR) (3 RN
fi=o—a o 2 ENERCHE S5, 2) RIMEE -5
R— R BERNERE (EBES) 23 CRERNEi = 2 —n

KIEEZAERIDE

SR, MRRE, BRSO

MY D, 3) REMBUE —BRA IR — YOI BRAMET — BUR
T —BOEERINEITRE (2R 2P ORI ERNE = = —
m oz B S D, PORERNEI = 2 — o 3T 5 B
BYE - HPEADNIC L - TED RS I s TVWD D
MEMANL T, EBFHEETH O LR BRI =
2—BZRBVT, H—a=y hRlgk L MR O
FEEAZHHAL, BELTHD

[ZHBITEF—/R22 D1 BLU D2 ZRIADILEE

MRS, KE ), ik, G, BTl GEREAEMEIRERT)

RN ELJEAZ I TE B I O @R PR T D, RIMELIEZ
WO R— I UPHEBT5H &, S—F Y PR THLND
LOREERREBEELELDZ 0D,
IRAREDNEENHNC B W TEHEETH L Z LR LT
D0, HEREOFERNZ DV TIERHRE S %0, AL

T, RIMEEEENE RIS EICBIT S F—3I DI B &
D2 R OMREZ A LN TH5Z L 2 AL LT, Dox
BHIZLY DI ZRERORBE LT T BB TUE~

Fers3
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B A (EWMRFHERD), M &

A, D2 ZFED ) vy 7T T R RTHBWNT, KNI
JERZ OMRRIG TN A R PRk L, AR L O
SMfim 2 —m DO AR L, KIMEE OBESHIL
T D IRERER O 6, DI ZREE N Lz F—X
I AMRAEIE, BREERD LIRBERNEIC RS D ER
=2 —m AR U THEMEICH < OIZx LT, D2 %%
K& UTRERIE, BREED DR ERIMAI 9 2 1
BRI = = —m T LRI < 2 E R ST,
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WEMAR F—/3 U D2 RBRKRBE M OESFE 1S

B SR, R,

MEROEF =2 —m X, =332 DI ZHEKE
LU BB MR/ IR ERN B T DR k-
Befff=a—nr b, F—/33 0 D2 ZRRERE LIKE
RN B3 D BRI BRI S = = — 1 M
SND. AL RV UMIBERRIE &V D RS 2
~ U AEFMM LI ZNE TOMIT NS, BAE-AEK
Bt = —n U ERET D LEBESEMT S Z &3 H
LNERSTWD, L, MER-IREEREH =2 —
BYDREICEY, E0 XD ITHRIEEIANZE( L CEE
BEM U2 DOV TR I N TV RV, Bk
R ERBG = =— o L AIHIEIS 2 AR IE B & E B &
DR EH LICT B0, BER—IRERE =2 —

IRFIA (RERIER), FE 58

Bz fRE Lo~ U A DOPIFERSMET & BEREE Ot
B 2 TR T CRisk Lz, T ORER, MAEK—RAERE
B = = — 1 U OFRETHI BRI BV RR T o0 %6 K
JERFE KNG — N B 5 AN E BN o
7o LML, RMBEEES)EF ORI L THRAER
AR BE AR TR B D F B -] - B
BLVO CAAEOISED 5 B, YREERSMETINH] & F
WELTE DS, BB CIRE W B 2EE T DM 5ER
Do, ZHHDRRNG, RIMEEZOH I TH
% BVEMERRES 2 35 1T 2 3B B D1 2K AN E B & D HE NS
BE5LTWD Z ENREE T,

FBIRFZFA L - KINEE 2 0 R 0 SR AR D AR AT

TR SE, FFLIRSE, NERRH (BRER), MHREKR BEEX), MMRA BEEX), M 8

Channelrhodopsin-2 (ChR2)=<> halorhodopsin (NpHR) % ™
AR MM LTt RAE, LRI X0 i) 5y i
AER < #RIRTE B O BB Pl 235 5T 2 2 L s TE D
¥, FHREE]EE O 1 WAL BREERE & R 5 o o DR ) e
V=N ThD, RBIEFZANIENT D202, &
MEZR AR AT BR (T U TRERY & 9~ 2 ARt R I A SR 191D e
BREZEANT DREN DD, FRIZHIE S TIERITD
BEs R B FF oL F U A NV ARY Z— AL
LTSS FEAR AR TH Y, HEHEA R ER I
BO TR ORI B FEAT 572D 0N - F

BThHD, £ T, ChR2 @ cDNA % HA3A A TIE R
DFEL T ROV T UL NVANRY X —R L,
VU ADMGERITIEA LT, ZORER, KIMRE, K
HIERE, BEBER R EMERIEA~ATT 52 R L <M
LTV D EIRIZI VT ChR2 OFBNRBO bz, &
BT, KIMZEIZB TR & ARS8 o 5l 4 [F R
WATolz & 2 A, KRFHISE L CHEOFENRD &
Nic, TORERIE, RIMEE-HRE IR 2 BRI 12 L
BHFET LN TEREILEZRBLTNS,

KBEEN O ANERTHIREENE= 21— 0O L OEHEEEE

MREIRIT R B B B 12 A U 7 B R & 52 1 BB
KR D ASIEDO O L ST, GABA {EEIED S =
2—a LD ETH LR BREEONE= 2 —1 U INBRR
DD, SMfE=a—a i 3Rf=a—o r OFEICKE

RV, R, FEEOG8

BB DEEBEZLNTWDN, EEEOEE T L
DR REEEH S THDLO0NE, KEATH DL, S
K=a—mroob, 1) AFERIEENE, 2) ZA3A
7 OFFeRe AR <, 3) KRIMECE R 6 LA Tl
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BYb=ma—arZA—TRHY, 26T LT TV
72 VB GABA fFEWWED M E=2—n EEZ LR
%o P EIEBIEETRRE A BT S, ZD=a—n
Y OIEB AP To, T ORER, EBRHCRFTEB 2N M
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L, ZOEMIBIEEHOFANIIEFELRNZ 203D
MoTe, 2O L, ZONE=2—a UREFICEEL,
T AP DOBS = = — 1 2 LT B ATREM: & R
T 5,



WFFETRE AL K B AR RERIE 785

Kb B B REMT FE %

i iz 7 A% AT £ 22 B P

(%]
%%%%m%ﬁfi FRRHIERC 7 U 7 il e oD e e
\AET DARIEMEZ AR T v RV 72 E OBERE T+
DIRTESCE A BT 5 2 k#%.ﬁhn<WQ@%
@w TERNDE L~JUZBIT D 2D D53 FOHERE, 1
SRR, BRI L OVEBEN T IEERE L
f%ﬁ?éo% , B L ULRETFIEROX v v T E
W5 LI Lo TIMOMRED AN 2 BifE 2 Bs LT\
2,
HARH 22 F 52T —< L LTI, 1) 702 3 USRIk
B LV GABA ZHEK L ZET ¥ XN TOKIZEBIT D
BB RTE 2 E BRI MRAT L, MBERE & OBtk %

A GNTT B, 2) 26D FDOREBRELTLE, 38
DFERE & 70 D WSS Bh & 2 Bk L, 2ol
AT = XN BRI B R AR D, 3) BARIFE L
7 AT RV OIS EORTEEZRA LML, B
T BT T F AT LD B STV DA RS

DTEEETIONIT D, 4) BT 72007
B VEERRRRIED AL T OEBINERERD,
5) VT T AT THEERBEOBMNE(IZ K HIEWIEE
IR A T = XL E BT D, 6) T 7 AEER T
Neuroligin/Neurexin OFEEEZ I ST L, T D &40
& LIEHMEET VB A LT 2,

DFTRERYE S HHBBEEMO ST TRIZERE~DEZE

(5

M OFERILERIT, MM ZETHNkx L2 TESN
LiEEAE B L CHER EEZ SN TS, [REWEN ED
INTHHBEND DN E VS T= T P ARMEOER, &
U,%EW%E@;i&E%%E%EKﬂLT&W?%
DONE VST T T ABMEOERICE LT, AFFENtEA
TW5, LML, BOHIERBROBMECA D AR E
ZAREMEP LR L, MIRREIZEB L TV DR
Wxa LIEMHALT 28F1T, BTy, Z
DINZERNS, HIZFB T DIFRABEOARE DL < D35k
STWEDITTHY, VT TFAEERODTNREN,
FEL TWDT O « 3AEDIZADD LOFES EIT
Lo T, BEEEHMENRELSEDLL Z LN TRIND,
I, ENEND S F T AR ERIEENAE > T,
_n6®%m#$¢WTW@Ménfwé&%%K%ﬂ
Do £IT, T AOWMIME DRI OE SR
FERFEIC E AT E 5 2 5 OO0, ABBEREE R
2T DICEIEIL S TWDEDOPHALNITHZEEZHMY
EL, MREITo T 5,
HRARRRRIZ IS 1T D R AR BEME o EM L LT

Jix, Timotheus Budisantoso, V#iEH &, BEAME—
I, ZVE I VBIEEME S T ARET bR, el
SMAIER AR (LGN) FRERIIR O 7 v & 2 v ERfERh I >
WHEHE L7z, ARSI, Wb KINEEICIEZ b
NLHBHPT, LGN ZitHT 5, Mo & LGN
kIR O > T 7R, MRE S OBM FREE A L
TWDEDIT TR, OV FFATOEERELED
YRR 7R, BRI O iAo TN D LB
R BND, NIRRT X D R EE O TR TR
KTDZENDLOT, HRH—ISEHENT, FEKEOM
ST HER T BRIOBREEZB & T 52 L1270,
TS AMBEOE M RO I, AIRREBRIC BT S
CEMEORDENESNDTRERH D, Fxld
T N A T A AR ZERL, Z ORI D
AN = AL BRAEFFEZAOCTHLMNNCT S 2
LERfE L, £, Bl OB FEMEGR O =1KT
HHEECHAETIW L7 U ek % (SDS-digested
freeze-fracture replica labeling, SDS-FRL) % VT, Z D
FTADOWMBRE AT L, v T AMREICEL 52
DAENER ([Hx 0T 7 2O O, AMPA X%
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RORBHER, 7RIk 2 7Y 7 Ml Bk
&) EHOLMNC LT, ZhETIS, BEREOIERE &
O 7 ABHEICA LD EE I 2L —va L,
BRAERFNICEREINDEE LB LAbE, 20

KO 7bgE el LT, R B R HER DR 2E [ R &
HAEL, B 7 v DNORNZERT, I UREALTH
BN LHEZOZTHE LBROEHE S Z & & B
L