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Chromatography (GFP-FSEC) % Fi\\C, fllfaliEiz i) 5 #
YN ERBARE LT, FRERA D, KCNQI (3l
I ETORBENIEF D72, KCNEL #EEH L TH b
FVSEEIIR LN, Ak KONQI 2725 2
EEWE L, MU LTy R EHOIC, X RS
fiEdT 70 E CEREOH DA A T ¥ XA OEMERET T
ETH D,



WHFETR B oy 1 AR EA IR

ATP ZRARF ¥ RIL P2 ZERDFEREEDO L FHILoa—¢H9Tazy FOFED
3AUTLYE—raVA NS FERAWLEENT

Fx ik, ThFETIZ, ATP ZHEKRT ¥ 1L P2X, Y,
ATP D#EE L BN OZA 2 AN LIRS
DEZREF AN THDLIEEHLNILTEZ, TO
TEPEAL OB, B, ZODHERMPSTFRELED L ST
i, EoXocENENDDD, £, 3 EiEoO 3 #
DY T 2= FOWL ONRED Y T FNAOFNICHE ST
L00%, BREWIRETH L, ZoRICT S e—F7F5
TeDIciE, 3 BRI, BEMBEEBE L TEREZEA
THZEDBMETHD, £ T, Uracil Specific Excision
Reagent % fV % USER 512 & ¥, ATP #& A EBAZ D K308A
E U U —FE O D315SA R, BREGEENALO T339S
R A A2 bo— L TEALT tandem trimeric
construct (TTC) % @& HIZ/ER LT,

(1) ATP #EARER D AR K308A %, 1,2, 3HEE AL
72 TCC ZAWI=EBRIZ LY, ATP 1T & DIEMHLIC H IR
BARIFHIEEIZ S, 2 D ATP &AL 3B A
TN THDZENRHLNTR -T2, (2) ATP FEBEML &
F v XNVRT DIFAET DIEEBEEAL A D72 <Y A —

Batu Keceli, Affz£54

WICALES 5 D315 12, [ATP]- & BRI BN AE M
DEINZD2ayR—3r M HBLIE 2 D3ISAERE,
1,2, 3 fEBE A L7z TCC & AWVIZERBRIZB N T, 1D
BERCIIBEE s 2B bR H LT, 2 HOZERIZEY,
FELWE DR N, 3) WEMEKFEEEZ RN EDE
P CHIEMALT 2 & 91272 2 IR @A D ZE 2 T339S %,
1,2, 3{EE A L7z TCC & AW = BRIV T, EENL
IRAFROIETEALAS, A LB RO X v BRI 21k
THZEDRPENIR ST,
PLEDOFERENS, 3 BIRICKIT 5 2 551D ATP OF5E
WA, Vo —irE T 2lo72=y N 22D
FEWAL, BEE@BBMIZBNT3 207 2=y MY
ST D 2 LR S e, A%, K308A & T339S
D2ODERE, FM—VTa2=v hE (2) IZEAL
72TCC &, B7pp Y7 a=y bk (FTFR) IZEAL
7= TCC DB & g L, F£7=, D3I5A & T339S IZoW»
THRROEREZITVD Z LITL Y, P2X, 55 FHOIENE
o 7 FAOFIIC T 2 fim A2 B Gl THh D,

ATP Z8KTF ¥ R IL P2X, D EH LB DEEZE LD Cys accessibility fi##7

P2X, 1%, ATP OFEAIZ L VIEMAL SN D ZHERTF v 1
TR S LT E R, Foxld, THRETIS, P2X, 73,
ATP ¥ 5% OEFIRBIZE W CIEEN 2 2k S -k
WCRENARFO T —T 4 v 7R+ 28, T2bb,
P2X, 73, ATP fif A & IREEAL 2R b & %A B A LIEPE L
THZEERNWE L, ZoOMERNTOMA LTS
K57, ATP fG L IREAZVITIRAET 2 B a2
ORHITHEIRREOIE CTH B, T2 T, Fald, #HEE
b A LTz Cys BRIEDEMOH I D7 L L TH 2 Hfif
Wra4r 7=, £, zebrafish P2X, Db 2 oI VERR
L7z rat P2X, DARE O P —F TN E TS, WEE(LE K
H 2 DIZE#O Cys FEIEOE AN E & WGEL, Mlnst
ATP FEGHNL & BEE SN 2 /55 Y o 0 —fEik o D315

Batu Keceli, Affz£54

L, FRICTHET D 167 12 Cys A EATAZ L L L
oo 2O A RNT Y RTHE, BEEA DTIT OFEIZED
BRI L, Cys BICZEMET 5 Cd¥ D HIC L > TE
WD Uiz, ZOZLIX, D315C ERO I, 167C 2R
DIHTIEIH BN D 21278, 315C-67C [FTHR v KR
RSN TCERBIEDPRE TWD 2 ERREINT, &I,
AR @ tandem trimeric construct (TTC) % FV 7= EBRIZ &
v, FAl—% 7=y b ETiER, ROV 7=y
FD 315C & 67C DAY RER L TWD Z ENRRIN
7o ATP 7#7E 1 °C, P2X, A3, TEME L Lo 3 i@ o iR,
B L <IETEMEAE LI < WA B EALIC AL E & L T
C& %G LIk 25, WMo ciTEiiosrE<,
By Cl, BROEPEN o7z, £z, BEMKST
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FEPHEAFSEATAE SR 5 33 % (Dec,2012)

PEA IR &7 T339S BEKRCRIBEDFEBR AT o728 2 A,

CI'EEHIC L2 BMANDOES L, REMKFELZ RS

einotz, LLEX D, P2X, BSIEEMICRET D EERL
R ERHLNNI o T,

S F AR AR

(#1 %]

53y TR A BRI P C I LRI R O A - 0k,
(AR LR (RbiRERREAR) 25 E o kS iz LTael
RED F 7 ZafE (MiRMIlL, 7 A ha¥A K, 4V
TR A R RE) BHEL TS 2D, 1250 T
e atED T\ D, Eiz, 55728 LOBERHAI X
BERIFIE ~ DI A BRI AR B, FRIEDIRITIZ b
BHLTNWD,

JRAE R Tl ORARE & 13 0 ZEREN K TH D,
RIFSICEF 2, AT — > — 2 2MEEZ R > Tk
0, ZOZNTIUDOWTRAE - MR EHIE LT
NER LRV THD, £/, H—ThHEEZBNT
77 TR b IEE DR DR AFET D

ZELHLMERSTEIZ, TORD, Mk LAk
JELITHAR Y, ARG D43 S R & T
HTILZEDOREITHEDIZITRARH 5, PhvbiiT in
vitro T LN RZH 23 in vivo (2R L THEITT 5
72T <, MRR OGRS DR B R D T
bR IIZAT o TV D,

AR, AN & RIS TR L, AR 4
ETDRRNEETDZEBRALNE o1, ZORAICE
VT 2RI R E DHERFAEIC DV THAFFE L TV D,

ViR VBB SHARAT L 2 B EE LD TIUE 22 3R &
REERAT IS FTRE & Te o 72, INIZIBWNT, BT LU BEgHAE
EERERL, TOEAFHERICOVTHREFTLTWD,

g T7HBEORE - 2t

AR RIZIWN T, MR O ZARME X T AE NI
RINDZEVBHBNTWD, ZDO—FHTY U THilao
FAERA T = AL, BAEER, KORBEMICEEMNT O
DHEREMSEMEIC OV TR RHZR A,

AR TIZZ ) THEOREZIRETH5FE LT
Olig2 BN IR L, 7V THlORAE « /3 {LrtE

FIACAF, b —#

DIRAZRZTND, 7Y THIBIZIHBWT Olig2 28 E D
X D203 THERETIAE « S E A HIET 2 TR IZAH R
RRZ, TV ZMRPIT 5 72 9I1T yeast two hybrid 150
in vitro pull down 7412 & ¥ Olig2 #5478 AE OfEHT 2 o
72o FOFER, Olig2 ® VU »LIREEIC LY, AV ITTF
RayA hOREZHEIL THNDEZERHELNERoT2,

AUIToROY A FOBREERE

TSGR B O R PE BRI Z oW IR MR B L L7
D, REHEEANEERVIEMALERD D, bh
DIVUIBERFAEPICIIFRE T 22, FAENRIRICIIZO
FHMEILTHUAZF U FICERLTHIFEL TV 5,

16

FEEE

TH/KE25L, Wilaiwan Wisessmith, o —#

AEZEICOBILTFHE L NBHICBETE 2~V X%
ERL L 72, BIfET A Z T2 F BN ROEE, 72l F5%
BLL TV B BRI REEAEIR DS & D X 2122 T 5 O 2 Wt
LTW5,



WHFETR B oy 1 AR EA IR

FAROYA DAL REE

WEE, I NVH I URE ATP 3T A ha WA bkt
SN, VT T ABEEARET D 2 LR IREBE IR TWDA,
ZDAH =X NI OWTHERAR NS, BRI RFR
WS EIROME L7 —7 AV THET A ha b
A IR END I NE I UiREFSEL, £4E
BRFABRMEFEIZO /7 V—T LT, Lo 7=l
UEKEEFAL, HBET A YA ML EHEINS
ATP OFHAGICH ) LT, EERPHFERD D ATP ik
HIZITEA LT A D =X LR TW\D Z En3bdo
7o BRI, ATP &7V 4 I R E ORIFFIE A FE &

FRATE, HTEE, ZRAK, h—#

polo, iz, TAMuYA FRIGMAEICHEEL, & R
ODHEYA M7 4 — (MLCB) OFRKEETFO—>T
&5 MLCl OEREMIT 21T 72, Mlcl WRIFEH~ T 2
ZAER LTS % & & b MLC JRICHRL L= RH R DR
B BT, FiALERFIGLEZ %, AP
YRR EAC R & OILFAFZEL U, Na/K" ATPase a7 =
=v MR Mlel EFEETDZEZHLMNIT LI A%,
Micl BFEIFHEIIZ LY, Na/K" ATPase |2 ¥ D X 5 72 k%AE
TALRBZ D00 0NHEL oo 72,

fRZar A £k & M

RS E X T ORI - 7 Tl o MR T
HY, MOEIZHEFICHEETHIIZLMHDLLT, 20
PR D 5y THAE I AR e SR S\, RV — T ClImiz
ERAE DO FEE I Notch & 7V DIGFHERMHTH D 2 &
ZHA BT L TE 72D, £ DOIEMHAKIZIL glial cells missing
12 BEFAH-TNWDHZ AR LT, ZOBIETIL,
Notch > 7 F /LD T TEIK Hes5 BIZ T O 7 0 E—4—
T, DNA A F/HLEANT Z LIV =Y = 2T o
v Z ISR PRSI Z1TR>TWDH 2 L ZH LT L

5ORRE, AERED, AL, b

72

iz, MRESHIEOEIECMEICERERRE T L LT
Brel Z[[&E L7z, ZOBMEFIZE X hiZa e F U4k
i 2 L THE A RBISFORBE T =T 4 v Y
[ZHIBE L T2, Fexid, Brel OBERETERIC X 0 fhiki
AR DOHFERL LRI S D Z & &, AR T Ok
IS & O o A AN O AR IIAL &2 VDT B 2
iz,

N #5 & R EEROEEIRE & HEREMREAT

RO, MR, % OARE], NS, DRk T, MR

WEgH 23 2 0 FITMa R im-CAsMCAAE L, Mg
B EAERSR Y 7 T MRZICIRLS b o TV D, ZivE
TIH 2 TN BEE B S & — o DS J AR RN B L 28
b3 252 L, KRIMBEOFRERFRIZ BV CHIFIC L
T HHHLL T VI CHESRE S DMFET D 2 L A BT
Lice AFEET, MERFERD D O N EA B o e 7
HIREAT 5L A N L, Z DF k& SDS-PAGE ##lAH b

FCHME A EIERM STV 5 NAES RS 2 figtr 9
% J51£ % S L7= (Yoshimura et al., Anal Biochem, 2012),
Z OfITIEE NT, Foa DR UI-HH Y 7 VER b
SHREE DOFER 22T 24T o 72 IMPN NS G TR0 SHAR AT 188
FEC Lewis X G O G RUCEED 2887 = 2L s
FBESR FUTI0 2 R L7z, £ LT, FUTIO 2° Lewis X Hiff
AR AERE L, MRSmRBENC ST 22 L 250
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(ZU7e, F7z, HrmifisR I L OAAHE 1R R B 0O B 8
DT 21TV, BRMERESH b RIC RS mE WV R L

7o RAEHRRFEEFICB DO 2 BEHIEE HE PO OFESHIZAE
HL, TOEERFEFEELZHDL ML,

T/ BRI AR

(#1 %]

IS & BRRE & W) O 3 FAEMED /N T Z A DA D
HRENERE S, FICEAEOME ORIEIC X > T
ZHNTWAZ EEHMNILTE 2, AREM CIrLMian
BB E B fERE, Bar T AN TEETAHL
WE T BMEEOBRFE 25 I MIa e TGS & BERE) &4
JELTWD, ZDO—D1F, (AR BB L=
DISHTH D, BABEGERST A VA DBEFHEER
Br, “HiME7R” EWREI~0 Zernike NARZEIEDIGH, X

18

BENESZT7 4 —DAYEREZIT> TS, ZD2RIT

FRIE NS # 2 N L 7 I 500kV @ Linac TEM IZ &
DIRVEREEL O ZPOtBlE Ch D, ABFRREMIE, B
TEF BN HARAT =8 OF AN FHEBdZ 3T L T 0, Al
WO f b AR, FHEILRIAFIE “SEiE BRSO =
o AEFISHT THEAShTWS, I, TEREEHR
BT OIEZ SR,

=



BRI B Ml g B TR R

il & B WIFFER

A RIERTR AR

(#Z]

AMPA W7V 5 I R A AR N D BB 2
ABFED KI5 2 7 Do M Tld AMPA A RO EfE
OMREZ I 2B 2 LT 0 2 SICER L TR L,
T T AR L OVT A AT E O IR E BRE O
AN =X LOEfEE BT,

(1) 7V 3 b A MALIBEE RS O R A7

7V M A MEESRT, 2< OEAZICHLNLDHRE
H7eBIRZEIREEM TH Y, SR E LTy
ZEHED T T ARRELRIEL, )7 A ZERR
RIS E A T 5, Fea TMBEICHR L
NV M ACEESRRE Y — W U AR NS E LT
AMPA SR D EVRERITEBERE I L OO LI~ A

MEIEEAE ORE & Z ORI 28D T 5,
2) TANABEERRAE LG 2L 2 T 7 A5
RS DRI X OVT Ao AJRRERSRS O fRIR

Fex v T A%BHORGEAE PSD-95 OEHEHE
HRELTHRIE LI TANAREY 7 K LGI1 OFERE
WZB U TR IS T 2 D TN D, ZAVE TIC IR
HE LGl OISR E LT ADAM22 & ADAM23 %
R L, LGIL 28 ADAM22 & Ofif %4 LT AMPA 4
FHREZ BT 2 Z 2 A LT\ 5, —J, LGIl K
~ U AZBWT AMPA ZEEBEN LT T AEEN
JES L, BEEHETADARMIETHZ EERH LTS,
PUFIZA T o To iR & 2 ONE O TR %507,

PSD-95 /\)L S b A JULLEERIC & B 2 F T A BEREHITEH

S H 27 B PSD-95 X AMPA Z Bk % v+ 7 2%
BT ) T H I llck Y, BB AR
BEHIET 2, ZNFETIS, 2L MA U LEESR P-PAT
(DHHC2, 3, 7, 15) 77 7 I U —® 5 % DHHC2 737K A
P F T RAB L OBHMREEIZBIEL, # O RBIESHIRIE
BINHIRFIC AR R b o T RAELEEFICBE) L, PSD-95 O3
NI ML ERET D ZE 2R Lz, SFEI

RHEET, HEEER
DHHC2 AHHfafE (37 A ICEHEFASND Z &
ZRHEL, 7V M AGEER DSHIEIE CRFTHIIC Rk
M~ A 7 a RAA 2 PSD KT 5 DICEHEREH
FHOTNWDHZ ExHLMNI L, 6, 2SI b
Ak PSD-95 % R BRI D HUEOERIZ R L,
PID THEMIE L~V TV b A VL PSD-95 DOEjfE%
AT 5 Z LTk LT,

3/ 2 F 4 JLIEEE Neurochondrin D ETE & IR EEHT

BABD 7V M AR EI XN SRR AN
HAEORRTEL H#ET 5, FAILE CSS-Palm2.0 £V 5
2SI M IAEERAE TR T 1 75 W& FIH LT, insilico
FRHTICE O SV AL EEEREE Y ) L7 A RIZ
BHRL, HE L OFB VI A ULEEZFRE LT,

INHOHT, F 7 AR ERCHRRZEE O MR I B
70 % # % H 7279 Neurochondrin (27 H L7z, FAHIX
Neurochondrin O ELfFEHRZ VI M MR T A 7
FV—=D0bRA7 YV —=V 7 LRAELEZ, EHIT,

Neurochondrin /L X | A JL{L7A% Neurochondrin i
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WRTERHIRR IS D RIGMEIC BB 2 R T 2 &

TANAKEE

YEMTIX I ETIC, FEEMEEIE T AnA DR
BETELTEZLNTVNS LG EWIHINTIZHEB L
THREED TWDH, LG BNED L HIZ LT T T AR
BEEHE L TWD0O0, &L TEOERNMITE, TAD
AEVITFIEE B ZTONEH LT D7D
LGI1 OZE BRI 2D TV B, MEAE TANAFEZ T
Ao 2 LGl O RKEZMREAICIER L, B4R LGIL
L DIREDEWEZLGI O 1) ZIEE, i) ADAM EHHE &

LGl 773

LGI IZIX LGI-4 S s+ 7 7 I V=2 FEL,
FHEEN I Z O MEF SN TN D, Fox 1d Finland (~/L3
VX RF) @ Lohi it & OLFERFFRIZE Y, £ X DB
PECADADRREE T & LT, LGI2 i 2 [FE LT,
LGI2 [THRRMEMAZIC IR B L, MBI BT 2
LGI1 >/MKIZ iR < FEBLT 5 LG4 & H7p B X% — %R
T RAUN—T, ZORRITZNE THho T o Tz,
I BT, FAEBIL LGI2 DMINEZAEAED LGI & [FERIC

IEENE

TR, HAMEORIBREE T W ILAER & EiF L
WigFRMAR” OB MIEDZ <IT LG 33 2
ﬁ%#ﬁfﬁé vt Sz, TxlTERER
FEOUESE L & OIFEFEIZ LY, AARENDII
D% < OBEFMIEHICH LGIL FUEBNTFIET D

TR
BN TS

B gDy

i

20

R LT,

) AR LG D RBEE DR

BfE, KINMEE, WHER, HEEE T
OFEARE, i) MENBEZOBE LT LZ, 3T
12, LGl ZRAELZE N OO BT IV —IInETH L
WL T2, $72, ZRIKICRERNICHET 2EA
BORBIZHRIILTND, DI, ZUbEREHT
LIFRBET N~ T AOER KT LTS, ZhbD
FENT A 38 U C LGIL ORI & i ReRins 2 B © 2N
5o

—5F, LGI2 DAEEHEEDAER

EM#E1, WMIER, Hannes Lohi

ADAM22 L WO IREHE TH DL Z#H b2 Lz, LGl
& LGI2 3N D $ 72 2 FHI T ADAM22 (256 LT, fid
OB )A HIET 2 EELREAEH THLLEE XD
Nz, WoltAZ® LGR2 BLT LGI & Z DO RIAK
ADAM22 DFEAMHFEND L, vTU R, 41X, B MZ
BOWTTADPANRSIERZENDZ &R L7 (PLos
Genet),

RIZE TS LG kD 1EA#E D fE A

KINESF, REES, 2 &, REEL

ZEERH LR, 72, LGH PUARUAMT SO FTHRE
CHUROIEN Y T2 FIE LT, SHIC, BHicERLEE
Z BV E CEEE 72 ELISA 152 L7z, BITE, Bt
LGIl AR ED X 5 727 TR Z 3l S 2§ o0l
B L CTHRFtEED TN 5D,



WHFER B AR B e

1 A 17 B B 2T AR P

(#Z]

PRI AR MR, MEZAER KD
— R CEARM IR EBI O A h = X 0%, [EERED T
D E & U CGRIAABARICHI L, £ b DRE LR
FRPHIAAE & DERICOVWTHHLNZLE S E LT
%, FrHWUEREITIR OB Th 5,

(1) THUAAFERE D4+ A T = R I & Z DA 2R
F L (REREERETICEBNTY) Z0OAH%E

IR T D REI B FF D, JHUCRE G- 2 AR A
NEHERE 1, FRICA RS AN AR 7 v T A R F v X
JL (VSOR) R°Z D 7 F D4y FRIE&EITV, F DOiEM:
AT = AL & EPRPRE R & R 5,

Q) TR =2, 37 v—3 2 KOV MMM EED
A Ty = X 1) B AE R E R ORHE 1 LR M D BAE AL
ZH7e b UCHIRELHET D, Z< OMADT R h—
VA, R a— A, BRI D AR O

BEEEEHTICEWTRRAIIZS

PFRFNE L THDLITAF = XY T L (AVP)
I, T RAZRENS MR~ WSNDERAMSLN TR
0, EOZBEPBD IRRFEEL) T2 &mf~0
STWEPDDT HFENRMON TN D, T4, AVP (T AVP
PEAE=a—ur (AVP ==2—1 ) OFIfaELEHR T
DO B INDENRRE SN2, T, KESE
FMHETICEB T 22 00WET P ~DWEO B & i
B0, HRTDLEWOIEBIRZBRERAL, TD5y
WA T = AN, RREEMICLL2RET 7 F Ot
EAEDFEEITRoTVDEEH LN L, T, &
BFEESFMTIZB O THNIZ oW S L7z AVP X, AVP

yEhdNY T

MPERIREFE Dy T A T = R I, KR ITA Ao F v 20
BLZDA D= LEZHLNTT D,
@) INY T Ly r=a—aiiBi) HKIKRETR
s XY T U TR A B = X B OfEY ) R
NHEOBRBIZB T IA ATy xR a—ar—7Y
T AAER O%EIEZfEIT 5,

@ IR FGF 2o —F % RO A= ALD
R FRIS, T =F 0 F ¥ H2AR ATP T ¥ 1%
TRP /1 F A F v XN OEEE o h—ieE, A0/ &t
P—HEREB LA P L AR U —HERED S F A = KX A
wIRAT 5,

(5) THEIRIZ I BTG MALIR D A 1 = X LR
(B AL C DO RFEAF RO AL SOVNT,
BRI AT LA A T v — OB T-#
EB L OEBRAERTHFEZACTHLNE T2,

ZEIDEZHRA

Ve do B, i) 28
HHERAK GLERT)
HiE f, LHEEB (GEEERKT)

=a—u rOfilank - BHRIGEOTREBIC BT 5 V2
Ve 72 —%RS L, TT=AlEY Y 7 —F —cAMP ¥
7 F N E S U TR A B RE C T v R
(VSOR) DIEMEZ & HIfgtt S ¥ 5%, ZLTEhICK

S TR % [ E R CREZSR L 7= MR O R FE 2 i R 98 =
(A HEAFED - RVD) Z{El#ET5FHERPALNE o
7eo TOE I, EEEESRME TV THNIC WS
A7z AVP I, IR E IS L Y k3 2 MmO % 0 7
AT T 4= Fy ZEROREN & 5 FP RS,
TS OFEFITIR O 3@+ Sceince Signal 4 (157) :
ra5, 2011,
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A PREIFICATAE R 45 33 % (Dec,2012)

[Ca®+/ KAL) 0T HMMBHBEZHENAERMET =4 2 F ¥ #)L (VSOR) EHHLEEDOER

FKHIRA, it 28 i

Fedorovich Sergei V (National Academy of Sciences of Belarus)

N SRR A R R T = 4 > F ¥ %L (VSOR)
1%, &5 HFEEEOMIIC I THF A TR iR O Al
kA A (T=Ar) BREE LT ELLA A
F X XNV ThHDH, POTELIE, WANOEERZ Y THI
JaCHDHT A bt A MIBWT, RIERFIHICARS
NH7I70F =V PMEMAT % & VSORBIEHE L&D Z
EEAH LD, 4RF~ X% O VSOR iHHE(L2S, Ml
N Ca B ER% b7 B % 0 Ca BRA A A F %
VB O TR, 17 / A— FALINICIERL
ENBE Ca B [Ca®™F/ KAL) ATO, 7
a7 A ¥ F—E C VEMRERFE AR NOX F0
Ca" {RIF MR ROIEMALZB L CHRIN TN D Z &
EFIAIHRR Uiz, & BIT, AR VSOR IH LTI,

a2 DRFIZIECTT A bbb A bbbt ng
ATP OT7 A hudA FEG~OERIZL > ThFk S
DT ENHHL, ZANFZIET A Fu s U7 Ol
I IRERF D VSORTEMALICHE G T 5 Z L AL N LR o T,
2O Ca¥F /) AL ST D VSOR IRMEALEERI, #
NADTEREZEAL R O R FTHI 72 A FERE <>, VSOR Z3@ U T
ST I/ BEN LT DM S 7 s
EDMIEO—E5 TH R IT DL D 2 ORI T
bHLEZDLND, 2P, AWIFEO—ERIL, ETEEEK
I O FEE IR 7 v 7 5 S K < EERAIE R
2 U TIThLe, T D ORRITR OGS HE - J
Physiol 589: 3909-3927, 2011; Cell Physiol Biochem 28:
1181-1190, 2011,

FRRANE 2L AR IR AR RS R D ST & MRIR AR (B B8 D AR AT

MERIARTE 1 LB A 4 5 ROtk T Y, £
< ORI DK E b o T AR D ME 2 AR [ % D
<D, AR - Bh& Lo T Bk x 2R o R
BT TCWND, HEEED Z 5 LI ME2 R it n] 3% 2 fighr 9
D72, MEOMREIRE Z & 0 O F F5% L7 fko
RIE CABR M 2 3T 0 20BN H D03, FEERE,
BxlZ~vrART v NMe EO - i ERRARENR 2 ik =
LEERT D PEE ML, A0, BETHRICE D8

i BE, NRJE

GFEANELHHT D 2 LICL D, MEBEREE 2 K
T HAER AR D T 7 A S 2 W T 5 Z LI
LK Lz, & BN Y 7 AD [R{E% PSD95-GFP
DOFBNZ L v I b L, 2 OBERENT 21T > 72, £ 72,
HBENIZNY F L (AVP) 2+ 57 ~2 U U
FARFAET D Z 2SN Lz, 2RO OFERITRD
ARSI - J Comp Neurol 519: 341-357, 2011; Mol Vis 17:
3254-3261, 2011,

CFTR7ZA Y F v RILDRT D ATP KE/IEKEBIKIFEHEDEELTIE

WL ERLZE O EEMA SO ClUawic 535
PKA [&IGME « ATP {EEME CIrF vy 2 e LTHLND

22

fi] FE1 28 et
KRASILNIKOV Oleg V (Pernambuco University)

SABIROV Ravshan Z (Academy of Science, Uzbeskistan)

CFIR O, A A O E (KR7T) OFBEIRHTLE,
Al RNy F U T U TE—F v pVinekik & IEBMREBE



Fi%%, CFTR 538 HEK293T M@ A L C, fix
DRESDPEG DBEBETLHZLICE T, AT H
A ZADFHEAT 572, ZDRER, CFIR F ¥ X /ART D
AR PNALA 00022213 1.19 nm, AMALA 0 O 4213 0.7 nm
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by, FMEENASO—FERD 0N T —~&FFELT
Wh, THOWVIHIEE, OB T D EMBENN AT AT
IZ7e o CLE DAL H 228, BERWICH I LAWE
AR LH > TEY, HEOMIRITE 2 NERIITHI
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IC K DBRRE A I = X L0 HIEFRICTEE) 23S A T
WD, fICSCRERTE, EAEEE, REEREND
OB ZED T, < OFFRINTEEEH TN D,
WA —F, K0 —EOE &kt TEDOEWIFEE B
BLTWE W EESTn5,

KBRS OERME

FHARE (R R AR — Y BEEAE), SOAREF GRAUR SR FABTIE R RS W 2 75 )

— AT, MR R FE BT (SEPs) D ELIEIRERL 5y DR
IEVEBEE B R U, SCRHT R RE A Sy DO HRIE 13
KTDEINTNDN, AR CIIMEERPICBT S
SEPs DAIIEIERL Y & R 57 O BRI DV TRt
L7, SEPs (% 11 AO—REA LV, ZEFOIEH R
WMAEIT - Citek L7, PEEESH O SEPs DOIRIRDZAL
RKEPOLNCT 5720, OL#HEMNF, QOMEEEDSMFD
2 S AATVY, N20 54T, P25 K4y, N35 iy, P45 sy,

36

BABEN CGRRRFEESR), fiAES

N60 %4y, frontal N30 %4y, vertex N140 4y DFL-E4
DOIRIEOFABE Z RS L7, £ ORER, frontal N30 53 O
IRIEOEALI L, vertex N140 p4y DRI DAL I\
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5.2 % Z & DR &7z, (NeuroReport 22: 1000-1004, 2011)
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6:3, 217022, 2011)

BRRBHICE T 2RHBHEOMEA H X LICEHT SR

BORE (MERT), FREH (WY 73 0=7 TRKY)

& 2R AT RIS DI12UE, £ OMIENFF>ES
% - EENERS EHA OR A RET DUERH D, Z0D
RS OB\ T, HERIEROMIRIZIER 2 171
LTENRETHD LWV IWPER TH o7z (Feature
integration theory of attention), AMFIETIZZED L 5 RIEE
RAFHIA T = X5 L TRNS, EEEZE L2V 5 — DDk
HIEE A=A LD D &I R ERGE L Tc, BRI

RS, BERILIES (A H B

1, BOROWFIE TR S TS5 S $E54 (misbinding illusion)
e, 18R, Z OSERIT LI R D PO H O EAL
PENBAET D EE X HILTE 2R, AL TIEF USSHA
HOHRBPCHEIDZ 2R LT, ZHUCRY, SR
WOAZE R Z2JFE A OR DB TR <, WEITIKTF
72U LW B OMIEA U = X D2 D 2 L3R
S#7z, (Psychological Science 22: 153-158,2011)
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FRMIBEEEISHT 5 BB ELEERES)

KILED

FATHIE T, Aty MRE, A7k Y MRE, 2t
INE (ARE) ZBIE LR, SORELE(LE TOR
ficxt LCRIC 2B 2R Lz, o TENBERERLEIC
O BB ARV MEETHY, BEFEEBELTWY
HEBEZ LN, AR TIE, BEEEEEE—EICL
TEEOEREN, BRFEOREEZ HETHENL
BT B 2 A T 5 0 0 g, iBEE & VTR LTz,

(D bRy, IIGES, & =2, WiRkES
FWNLE OB ER 201, FEICHOT» 05 L UM
DOIEZHA LTz, EHRIL, FlEo4 Yy bBIW
BIRALEZAGIZHRATT 2 EBE O OR EHET D &,
AR OYENE & E ORFRIZ B L TEb T2 Z &b
Molz, Theoh, JHROEAVITHRT DI T R
EOWRAEIZEDHDOTHD Z L %R LTz, (Neuroscience
Letters 488(2):183-187, 2011)

=]

BHRNDIEICLDERT-8 5y ARDBRERITH T HIFEE

A FERBEL TCWDLREROE L, Kok ED
B % R T D BR A4 WHRIEEES C oM ik &0 & k%,
WTARAN 56 (Near infrared-spectroscopy ; NIRS) % H T
F L7z, EBRSINE X, —MRANCARED MEEE D
WA 7-8 » AOFR 154 Th o1, ZORER, K
DN TIEA RS T O MLk &3 8, —F T,
BB U CIEAMEETS & & ICAMERR T, MMy
BOIMARD bNT, REMETHLRHRETH, B A
2 EEMBHM TOIEEAEM L2 & D, ZHETO

T, KEHES R FERKT)
&R Al (AARLTFKRS)
WRESE (FRRT), KERMT, AR

NIRS Z MWL IR OBEERBITE L W T <, BULHEICES
VT 2 MEEE COTETOBEAMER R ENT, £, BH
BEBETOL, SiE%FE DMOEKToH DA MEET
OIEFAEML, LRPHEICH LSE I 2= —
varkblAHo L LTV DR RENTZ, SO
FAZEY, Atk 7-8 » HEHOILIROM TIIRH OB & fth
NDOBIZH LR DS ZRT T ERHONITRD, K
BHEZ “ARI0” OEV ZBATHZ LN TED
L& x iz, (Barly Human Development 87(1), 1-7, 2011)

ErMBEEREICEITHECEELE

b FBEFLTOLK ZDITITEERICRELZH LW
LB EFRIEML, WHORITEI~D N7 A 72584
S DMRIENVLETH D, TR Nim [ZHITL D Onset
DRI HT, Offset 12 L->THHERIN, HICxHT 5
TACBRAR & T 5 & B 2 HAL D, ABFSEIEL N1Im 23K
REE ORAICE VFERSINLDBITEMRTH 218
2, BPEZDLETORMEZOR S LRI O
(Onset, Offset, Change) %2t X+, Nlm OAEPEHE
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WfsEdk, w =, KESE, MiARM

FAT DWW TR & AV TR L7z, £ OFER, Nim @
FOSITRR ORI 67, RiFEZRRIFIVUIEWE
ERELIBRDIEDNTRIN, ETORPAIZEIVFERIN
% Nlm OXF A R—NALE T LEA O _EREERAHETH -
Too S HIT, HIROFEEM THIE S5 Nim RS ORIE
EICIAEBEREEIRD N, 20 &hb, i
Nim (ZEREE S ORAIC LV FHR SN D (LS
ETHY, TOEHOKRE SITRTFROR SITKFT S



T ENTRBE I LTe, (Psychophysiology 48: 23-30, 2011)

RGBT BT R

ARICETAKEEBRYEANDELGINEIOEVINREDRE —ERNDHEITK HEET—

FEFBENAI 2= — 3 L OR CEEREE R
TRIFEBADOREEICHOWT, EKRISEHE Near
infrared-spectroscopy ; NIRS) Z HV A% 6-7 » H WL D%
JRZFHI L7z, BB ORI & LT 5 oS R,
B L LTS A DORMOLMEDRE LK AR L
Too FHRINZELE, FRA CTORNRBICHEEGT2HATH
% EIEAR] (STS) % Hls & LA A MRIETT CTdh - 72,
FHAIDRER, 1) KB CTITBRIR O T % T b IMRG
DIFEDEE L T oDz U, &0 B CIIBfiig o1

e, KEHET GO ERKRT)
&R Al (AARFRTF)
WRESE (PRKRY), iR

TRAETH, AT R2ME N Lz, 2) REEICK LTI
ZEANETS, &0 B Sl ST CIMEUS OEMN 7 &
Too T b, FE LRV BT, MM R OIEE) ¥ —
¥, WWEMIENENENRL D Z LRSI T,
IO DORERN G, £ 6 ALIEOILRTIX, ZE (R
UT A TR LRVE (RATT 4 TR BELR:
DYERTLIL SN, I HICRFICL - TOABLBEN R
LT ENIREENTZ, (Neuroimage 54 (2), 1600-1606,
2011)

REFRARERCOIELFDEB MR

ZEMMERC L 0 ITEN SR MERET D & & b ITHRRRE
R T 22 LT IMBNTND, R BIFFEATHE
e CHTMEZE MR EC X 2 R IR S o K
R, ZEEMERICIIRE» HME A~ L RER L X

BENDDLZ EEPALMI L (Kida et al. 2007, ]
Neurophysiol), AHFSE TIXW 7 M3 72 HALTE 2> H R
OB OW TR R MBS 2 AV TREE L7z,
TR & TR A AR G LAERE (EF) 1ITK
1 BEIREC T v & DIEICEE R Uiz, RS AR T
B, EfMEEE, AHEEE, EHEEED 4 &ETH
o 72 R AR 150ms THIAMISHES (M1500t) (2, 180ms
THMAFTEEES (M180f) IZMfES RS MR8 b Tz,

AREER, #@ %=, APRE, MMAMES
M1500t SIS IERTE RN ZE RN R & RE R EERIC &
S THRT 2720 T, SRBENAAT S 52 &
M CHATICE g 2wz e ISR L, —F
M180f S X R N ZE IR & R R EERIC L -
THR L7278, 2R B OB 2% T e o T,
FEEFEHEEIZ L Y, MI1500t SUGIEH#£EEE (MOG) & Al
SHUATEBEAER (TP)) 225, MI180f S i ATHAE] (MFG)
& THIERE] (FG) 7 HAEL D LB 2 b, Zhb Ok
RD, ZERBERIZI T DT b B ~ OB %1%
SRIIEAES DRSS ORISR S LD 2 & AV ST,
(Journal of Neurophysiology 105:674-686, 2011)
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RBDOKESHARAREEESFERLEICEZ 2FEICONT « I & 515

DHEERIZEY, HMORE SIIRREMSER MR I
Brhz, HHREIITET D EYEOES L LTTIE
B, BIBFHYREH L WA L) ICmEsShs 2L
DHEINTWVDE, THHDZ ELRIROIKE IHMN
X, EENERERR I BRI B R X D LB X b,
AR R R R B RO BB (JEFF © 150-200 X U B f+
IE) T hMT/VS+HEHIECA U 2 IS G 1, IR o K &
SHWRELBIZE DS T AREEREZbND, 0D
L EMRIT S0, 22X2.9-44.8X57.4 deg D 4 BEfED
K& & E,29235deg/s D 4 BPEDO AL — RE&MEDL &
IERRHOIR IR R & AR LR LTz, RER, LA —
REMICBWTHRKE S8 22X2.9 deg 75 16.8X22.4
deg IZHER LT & RUSESRED NG L T <23, 44.8

AT, i, AR

X574 deg \ZET D EWIER L, U FRIE(LNFET
LT ERRALMNICI o, BIZZ ORI EIFIC X
B HONHMICT B720Ic, ZRENE, KESBIW
BRI RS & = 5 2 7= flicker I Z AWVTHRET S &,
EORFHEEBEATHRIMORE I & & HICHRICHE
BpI3HEE L, U T RAIRBO bhehnole, Zhbo
R D, HLEME BB 3RO K & I° 16.8X
224 deg fHEICET H LA T D EEZ LN, MO
decetability & FUSIEREDEMER XL TWDH LT D &,
AFGEOFERIL, FLOKZ I 16.8X22.4 deg [TITIC
FS VN TR I A AR M S D TR L 23 I AR T SR AR
BWTITbh TWa A REM % /"3 5, (Clinical
Neurophysiology 122(6): 1238-1245, 2011)

RHDKESHELUVIE—LUANRBEEEBREICEZ 8E

TR IR 5 — JF 1~ O E TR (wide
field coherent motion) (¥4 B & DEE 2 M5 ET
EERERTHY, TOMNTORTIERE, Zoftio
RRMEEIRM O & T - R B2 L, ZDT
LA OV TARBIIE CIMMRER & -V Tt L7z, A M
IR, coherent JIL GEBh 7 1mA— T ICHE — &
AVIZHIE) & incoherent I GEEN G MSH— STV

WNET, ¥ =, HiREN
RN 2K E & 19.9X28.1 deg 3 L T 50.2X75.1 deg
(wide field) DZILEIVTIERL Lz, FEBROMER, BHTHST
I TR AN wide field & 72 5 & incoherent-coherent [#] D 7
MPHFIZ 72D Z ERHA LN o T, ZORERN D, wide
field coherent motion DR HIZ I, SHIEATET OREEF 3B 5-
T2 Z & DIRIE X172, (Neuroscience Letters 488: 294-298,
2011)

RIFEEICHT DFRMEOREEICLSEEL

A, 7-10 F, 11-14 F, AN (22-33 F) & BREC
L CHRIEEICHFR SN DM A2 FH LIRE L7z, BLF
DEMEE RV, ()N-H : #ERIFOED D BEATEEAE
ft32 (EoRFEOEH), 2) HN:N-H Z#icL-d
O (EORFEOHEK), (3) N-A: EBRFEOHNOE -T2

42

SORBHE, BSEE T, MEEM, TEHAT
HNET, PHERE, KZRMT, MAREN

HA~ZET 5 (AOREOEKH), (4) AN:N-A ZiHfilC
L72b D (RORNEDOHERK), RIGEHE, 7-10 F TITH
235 X UBE, 11-14 FTIEK 220 2 UL, BRA T,
#9170 X U BRI EABR R FRMERE A3, Z2MISEE O TS, TS' (TS
£V 2em T)EMAL b OITAHMEEE D Te, T6' (T6 £V



2em F) B CTH LN, Z OV OTESER & KoK
RIEICBI LT, AT, 7-10 &, 11-14 FITHNFE
WL M o/hEL eoTWe, EENEROFE T
DREVER D& I B U Cluldiat L7z, 7-10 F T,
FEAWMEETO TS, T6' BMIZIBWT, N-HEMHE N-A
SO G IR, RRIRIEPARBIZKE /2o T
Wie, 111-14 F Tl AW MEER O TS, T6' EMicE

RGBT BT R

WT, N-H &08 H-A §:F, AN SRl ~FRICKE
{7po Tz, ATIE, AHMIEEERD T, T6' EMIZI
W N-H SR O G ARFREIZRE o T
foo ZORERND, RELMERMT L=, 14
FORF S TIIRAD/RF — T L TR W ATREM: VR
2 X417z, (Clinical Neurophysiology 122: 530-538, 2011)

REFHRSI2E T LR EFHB B RO RHE

B7p D URFHER T O AR GERIED) il
F 72 D LR AR B D B (feature synergy) & FEIZIL D, AR
WFFE T IR 2 IV CRFI T 8 20 SR D 1ol B A R RLE L
Too T 4 AT LA LRI 27X 27 OEFIT 729 B D R —/L
Ry F ot Uiz, 2k VT 2 FRE O RIY % 1F
LT, ONEDITHREEAE—T, SBESN D ES N
VIR YRR, © 2 Ol RO 9X9 @
WD D HR— Ny FOZEMERE S L <13 o
RIS, JELE L X R DR T hH o7 (BRI . F
7=, RERIHRREIC IV T M A B & & A3 L b I JELL
TR DHNEHVER L (2 EERFNR), #eBr#E 1T
RAERISJEDE & BT D DD EFBI L, Yes/No Bl T&
Z1-, BEBRtEREACCHRIELD 2EHLE, 4

REFRZEZEDGOE MR TOES A RNE

(eI RGE D [ A PR R LI IR - TAN S TRAS TR 1} e >
D, EEERA RN H B O O EE AR A A
I, Fex IR EHINC IV T e MIMAMEBLES)C
Xt L EDORRIR G T R~ T O E R~ T, Bl O TH R
IRy & TH ARG IR B I I AR BLEB D F1n & & DR E AT
o=, HAEFE®R > b a2 ¥ — mutual
information entropy (IE) 2MEFEHIIFLDFI 36ms 12 (24 E I
ML TWD Z &G, (RBUEEN KT 2 S SUSIT
IEHFROERNEFENTND Z Enaholz, FHraths
DHTHEFREFF 2 IRVMEEEE &, 1A & B D

AREER, BFiaE, TERZ, fiREy

VR E SR & bl U C 2 EE RN OSAITHN L
Tz Tz, MEZFEOHBIEL VML, HH%iE
IREIR LT, ZO&E, TREEIZ W TR R %
130ms (ZHAE DRaEE Gk S e, oty B
—RHER T BT DRI = v R T A S OBRIEIC K D0
EOMRIC X > T L Lieh oz, £72, 2 HERM
WO 2 DR b T A S HBE—DORERITIZIBNT
TLR @O TH AR, RSB ER b EIER LFR0 5
Niehotz, ZhoOREREND, HEFEHERICIX
IRF LS LB SR O B B s & SBT3 0T 2 IR It
MBI 595 ATREME S /RIE S 3172, (Neurolmage 55: 669-680,
2011)

SR LRy MREESRIKIC & B MEISHRR

] S B, IR, iR, @5

W Froudfse 3 2 FAL I A~ O IMBEE SUGS 2 i d 5 &
RBLEZ~0 [E OfKIEERLE R 2 HILHE~D 2
MIZHAFRICR OV E WD T E0R5hoTe, SATHITE L
DD, JrTafE SIS REUER) I L D MBS OGS B
BNTWONZEDTHENRRD L) T ML,
(RCEUES) TN F1T D IEHALEL OIS, e s o4
R E IR LD THDHZ LRI L7z, (Open
Journal of Molecular and Integrative Physiology, 1(2): 17-22,
2011)
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ERD R T LBERERF

(#Z]

FLEAZ B OEMIL, B FEEFIZBOTHE Y ORI
UTHRiEZ2ITHZRIRL, HO2WIEFHELOEEKIZE-T
PURE A H EICEID T 2 ik W~ 2 BRA R LT
Do TOXDRBEEEE ZHIME L TW D MO, K
Jibd B2 BT e A Y & %@{Eﬁ%ixfb\ékﬂuﬁrﬁkd\
MTHD, W bOBEICRERNDHD L,
yyﬁ%VXF:TLﬁ%héiﬁu,&%@Qﬁ%b
KEEEEND, AW TIE, KMEEZE P
DN, 2O LX) RMEEBOMNA =X LB LOZENR
DAEEE SNIZEEORE, S OICIREE AL LiZih

IN—F

E B R

ZIEVERAIEI bary RYTICHFET HETBESR
HAD—DT, MRIEEOTTHEICEVEITCT) & ER A
BT 5, 2O T Z v ERTFaEtic X
STRHEARENREZRT H20, MRIEESOTHEZ A
A=V TTHIENRERD, TNETTIE A A—
VU TITHEES, WEEOHNT v O T A TRER
TEIR, w07 P TITOZERITIEF 2D 70,
~ 7PV DIE LT RMEE L, bleLizbe k&
FRICER % 72 B8R 2 FFOMMEEIIC 0k L TR Y, B MO

RKITHDI AV HILEFHS S VCAREREFO IS E A A—

WEERBZEHHMNE LTS,

Z DT, ORMNFEER 23K 2 BADERE 2T~ D,
QREBETH OBREOMBIEB OFLERETT 5, QKRN
HEZEEZTLE LRBET VB (BRE - To
W) O OREEITH, DD LD REBET LEY
(TR & IRIBRRIE N A SER & REE OB 2~ 5,
Ofk % 7285 T REB OMBEIEEI 2 58T 5 Z &I &
v, BET - WPRIGE) - ITEN L OBMREZ NS Z & AT
S>TW5H,

oV

Mh iz, mRWDE, &1, M &

BB 2T 5 ECHERERMAN SR TH D, bhvbiut
PEAEHIAT & LR EER A L —=v T Lis L
OFEEEED, —REMRR ) O @B 2R % H /S —
THRMCEAEORWVEEAALERELHE L 7T L
VDR AT o7z, EORE, EERTELEL SR
PO DIGEIZBRME L TR Y, —EBNE CILEBIB A
© 800ms FREEFEAL T LI BR/R) L 72 ISR oo L5
P ENT, SRIIMRICEBEMEZEE, 7780 A4 A—
D7 b BB SR & OBUREB 5N T A TETH D,

KINEER —RK - KNRE I — TIE T 2 EB il S

RIMIEIERE T, KRIMEE D DO AT &, W A4T
STBOMN%E, BEEN L CRMEEIZET V—T R
FEAETER L T D, KRIMEERZ T LT ERIER, &
BHIEIC B W TEERERZ R T Z L ITE<HmbNT
W53, SEEYHIEIAEAR O BRI AR T o D, AAFSE
RIMEECRE D HI A, BRI K ORI BB DIR BN % L
TEDHRIERT 200 &P LT 572018, EFR
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HRESE, mE B, IO ORI GR)

Arr B (RIRFE)

PIATIBUNT, KIS E BN B B 53 2 1R PR AMARE AR
B (VL) O=a—a %FEEL, IFEZ50ek L7z, KK
JOEEEN I ICEETT D VL =2 —n 0% <L, HIER
KEEMES 10 HzBLFTH D Z ERbdolo, KK
EREDOHITE T DR ABRNEICERRMZ N2 % &,

INHO VL =a—r 0, oM & 2hicki<
B LD 2 MR E R R LT, A%, EEREREETH



WCBITD VL =a—n rOiFsh &0 L, KIMREER—
R — KM E L — 72 B0 2 BB SRS S 2 L

RGBT BT R

7=,

RBEFZEFA L KR E-REERROMIEEEHAED A2

Kb B BN P 7> 5 KIMELERE~D AT & LTK
JIbh 2 BT — R R AR & KW BB —ARUR TR 3 0 & 4L
TV D, TEA D KRIEEE RN B~ D BRI Tl i# o
BESHMEZ T TLED, £I2T, FTHEOREE
ANRFREIIERIFORE S T g O L U F 7 A L AN
74— (RV-G Ly T UANVARY ¥ —) LNEEE
FIA LT, REIMBE MRS IO AR B S,
TSN & 0 BIRRBUE A2 FHE L, RIMBE-MRARIE
TREE DML FSRE A R L L 5 LR ATz, Frxm
K72 > (ChR2) ### L7~ RV-G L' > F U A LAY

L, LRSS, ME 8

NEERASS, /IARFER, IMRFIN (f s S ERER )

H—ew U ARGFRIZIEA LI 2 A, RIMEE, BUE
WERE, BB &1 ChR2 DRHRFD S8,
HEKRENMENoT, 22T, T hIVA 27 ) VBETR
RHERAMMA LI RV-G LU FUANANRY B —%~
U ARRGIRICEA LI E A, KIMEHE, KRG,
BB £ C ChR2 8B T 5 =2 —nr OiId
RN, fxD=a—uo TORRBITIEFITED
ST BT, KIMBE TS & eiRiEEh 25k Lz &
A, JHREHNIS UT-EENTE D b, KIMEE-#5%
TRIRIE DA E & FF R0 22 BUEFH ST RS LT,

FEEFEFALREABRF =2 —0 o OB EEREEDRER

T RIHA 7 ) CREFREFEREFMA LB T
A~ T A EANT, BERER =2 —n OEER
KEFBLSH, HBEAIC LV EEAEBR =2 —a 0
PRGN Z BE L, MRS = = — 1 o O A B
RRAMIIL X9 LRl BMEREN =2 —m U icFy
Fna K7 (ChR2) 3BT Dz~ v A
DGR T2 &, FIRFHER U7 BUE 08
WO BNz, T, MEMIOERE Lz L&, BEAKRD
PS5 T do 2 WA BROVERC SV AR TR TR B A S sk
Lizk 225, HIREIIIG UMl 23380 S, imiflEo

PEBPHRE, AR B
PRk (s AR BRI ZE AR )

MR- BRI = 2 —n v LR - R =
o—a OEENRB I N, BiZ, BBRTETTHA
ORI T2 &, [BlfsES) 72 & OITEVELYR
BB, BEEEE = 2 — 0 v OBEIC X HITEVE LA
BlgRCcET,

— 7 TR R = = — 1 @RI
REERREE L7290, 7 8T A7V BETHRES
BREFIH LB TRz~ U ADERER AT, Z
DFER, MER—RIT RS = 2 — o VR R R
BERRT DL AE/LIENTEE,
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Y—Et v FRKNKRE 3a FICH T 5 @EEEPHE & UEEIFARET

HEETO~—FEy M LT, RENBNESHERY
(ICMS) &R 2 Mg 2+ 52 & T
R B B 0D ek BB R & AP TR P30 R D e A B
FHRE~ v B T RITo, LT, 2Oy ELS
Zd & 3a BPITHRE b L—h— & TR A L, B — AP
T BHE T & o B BAR A AR AR IR AR LTz, 3a
B EB B (—KIEB T, EBATE, A EE )
b, RPMERGE B AE (3b B, 12 B, ZRIERE) O

TERERHE, M, M 8

HDOAITEZT Tz, ETHR & oM T, VL
B (—REBHFICHALTWD) & VP (R EM®
REICHA LTV D) o &REZZIT TV e, 3a T3
FRAEFR A b WU B DRE R 5 L TR E T 27210 T
1372 <, ICMS 12X > TR DINAEZ 7% L, EBEFIC
LIRS R0, L7223 > T, 3a BITRRIEROA
NEZF TR, EBE®R L EEEROREICHEE L
TWsEE2bn5,

BMI BR324 s ZR &R R AR E D BAFE

8 OO TR R AT (DBS) VR B — 7 0 B S
AT 9 HIET, 7S=% Y VIR TH LI [EHFEPIRE &
W o TR OIHENZ RN B 5, LA LEHIE DBS 217
D LIRFENENBOT D Z L BRE STV D, =%
2 PR OFER I IEB) B AARCTE B FA T2 5R < Bl D18
MM D DT, ORI IEITICEIMR Lo miRinth %
L, FxBEXHTMICAE#R L TDBS #1795 L9,
T == A =T A A BMI) OEZ %
ol FEEBRRETAZEEEMIC, RN—Fr Y UHT
TV THIMEZRE LT,

mEIbE, MR B
PaAtsES GRANTTENFEIZENAS)

FETMPTP G LD X—F Y UIFET VY L%
PERLL, B BRAARC FEAT I B 2 AR TG Bh 2 KM Rz
PHEBNE & AR TR (STN) 22Dtk L7z, MiiEE o
F L BRHEARIFFCIT) 2N T HBMEERL,
STN 2B itdk & DBS % [RIFFIZIT> 72, F72, DBS O%h
REHET 2 T2 DITERIT R OWRYEEZITV, UG
M, SR b EEBRRESA TR N A ME L, £
DOFER, EBIBHEOMRIET % A\ - DBS I XY, /~—
XY URET YLD EEGEBORIER AL, D
FEPNEHTH D Z LB pinoiz,

RINEEAL A IE (S 5 BEN - M5O EBHAS

RAERNET & BEMER I, RINEEEOH I TH
Y, X OIEEYT R ELERE — KRIMR BRI R & < %
EHZDEEZOND, FTORBERNENC TR R
RBHIODANBRMBEE LY bbb S5, 1) KRIKK
R TR — YR ERNE (A /S —IEHEES) I3 ER
WEHi = = — 1 o 2 AR T S5, 2) KRIMBCHE —#¢
RIR—YOFERNET (B 2V CHEKNEI = = —n
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R, R RE, W EE, MR 8

Y EIMEIT D, 3) KINBLE — BRE s — W BRSO — UK
TR RAERNET (M) DHOMEERNE =2 —n
VEBESE D, RERNEI= 2 —u 3T 2 e
P HIEANICE > TED XY I Sh TV A%
FARD 72, EHBFRERITH OV VR AR = 2 —
O AZRWT, B—aoy MRgkE 2 v2 I U EREEE
SR, GABA {EBI M AR O AP W SE OB B A %



OFH L, BN - SfIEAZRENN ED &5 ICb

RGBT BT R

S TWDPRE LTV D,

REFHREERRICKMT 520 R0 A

B BIFHFEAFRICRWT, 2RENEHEEDRZ
LT, FAUEEDW T2 ER) 2 3R - T LT
Do ZOXK D IR R ET A ARSI L, ATgEE
EBF O 5 LRTHATEESMARS (VIPFC) & EB) i B2
B (PMd) BAMETH D Z EDRENTHDN, b
ORNCIXEBEEFNNFELRNWZ RS hoTnD, £
T, VIPFC & PMd ORNCIZER D> F T A% L
D LWV IGRO G &I, R 42 S5 L 7=,
F—f@#RICIBNT, PMd ~# 7% b L——%E AL,

R, R
2 HE GREEFR SRR
mHEBE UK - SRR

VIPFC ~EfTHE R L—Y—%EA LT E 2 A, AigEnIE
WA (APFC), RZARE W (dmFC), EEhFiEr
B (PMy) 72 EIlZEBWT, PMd ~EET DR D i &
VIPFC HIRIOMREIERDONGARICE RV DD Z LB 6
Melpofe, Fio, FERRTANA &S T 7 AMm
P h L —Y— L L THOWPMA IZEALTZE Z A, 1
A#%3HT2%R=a—a RN vIPFC TEERSNZ, Zh
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EMNLC2YFFAMEICPMAICED EEX B,

TR MR IR AR
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FHE AR AR FE AP T IE, AR -« R B oD
MG A T I 7 A3, HEREIS W RE D - TV D A
BTS2 AL TWD, BTHLRIERCHEERY
DEVASREDOTBLUZ, ZREM, BI&AHL, B4R, &
BEAT IR Y, EREE IR O ENRRFE
PITIENENTVDNITHONWT, BIETF T L DT

ZATV, ERICHRFEF R THIZRHATWD, £
conductance injection (dynamic clamp) 5% F\ 7= 45 ERIT
J7ik & in vitro BT ORIA R, in vivo T — Z DIERRTER
PrREORZR E BTV, BEICA L2BHE T bo
FEEHFERLTWD,

F TREFERICE TS Dale BIDEN LRI F TRGNHOEEICET 5K

BN T ZEOMRMIRN EIZ T T ARG TR0
STWD, (6K, —DOMEHMLILEENED DV Tl
EOWFhr—FEO U F T AREOHRFESL VD
Dale HIIZHE D & SN TE A, A ZHAE SN 5 FTHE
PEDSRIE X7 (Ren et al., 2007), Fk 4 i Dale Rl OfE L
DA D R » N T =2 DE A F I 7 R G 25D 8%
B FERRIC &V BGEE LTz, £ OfER, Dale AlORL %

B GRORRT), AI—=

F Loy bU—21, SMEAT OZEAGIZIER I BUKIC
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—DODXy NT—7 BRI L ON S I A AR E O
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RIOEN L DB EHEET TH 5,

iR ORECRREDEMIZONT

PRRAIAR 0> BL % 72 [ A & 2R I B B - T
WD AR B D, Fox i, [RIIBLS & 5ok~ 2 Alfigt
T EARET IV, A - RRET/NV) 2L, Rk
FIHLRREZ T -0 OMAEZHME L TEZ, ZhiE
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WU N 7258 B TR EE DI 3 B 72 R R OREFIC K & 72
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Hhe, #EE DA, BREFNR L OEIZEN
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BRI R T —~ & LTI, 1) I 0% 2 VRS RA
BELD GABA ZHEE L JKFET ¥ X0 F ORI IT D
B BB RE 2 E B IARNT L, MHERE & OBRE

AENCT D, 2) ZNHO T ORFERBRLLE, 28
DIEHEL 72 2 PRI HE D By & 2wk L, £ il
AT = XN EBREERZ D, 3) BIRFEI LY
AT v ROV ORI S EOJREEZH LT, AL
ULV T T MR STV DA DAEBRBLD
DTEBEROLNCT D, 4) MO FTARITIVH I
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T A7V TEEGBRREOBNZEIC X B FHREERE O
A=A LERLENIT D, 6) VT T AEHFRF
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DFTRERY B HMABEEMD L F TREERFUE~ADEE

¥sH Ji&, Timotheus Budisantoso, EEA &, BEAME—

RN DI HALER X, WA ZE A ke LTS
DA L T EBEZ DN TV D, [REWENRED
IO EN D Vol T ARIMEOER, Kk
O, ZREENED XD IMZEWE RS L TRIET 5
DNE VST T T ABEOERICE LT, #FZENtEA
TW5b, oL, OB OBEHEIZ A AT RE
EAREWE LR L, MIREIZHBL L TV DA
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IO OREENERNTRFE{EEIN TS EbEF2 60
D, FIT, VT RAOWMEE R OE B
BEREIC CATREEE 52 5D, ARRRRE 2 R
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AR RIC IS 1T 2 HE R BUEMEE SR & LT

X, ZVE I UBIEEEL T T ARET NG, ThxlT
SMATERIRAR (LGN) ARl D 7L 7 2 o ERVEENE S
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ik O > 7 A%, MRES OB PiEE A L
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Wen-Hsin Chang, Nur Farehan Mohamed Asgar, H |72
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I T ARERITBIEL, BRI 7 MEIFRIC
WATHZEICXY, v F 7 ADIE K OREREN R AT
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U Neurexin DA T-ERENHERE N L RLI N
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O oTo I G DERZ B LB FHE~Y T AL
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TATT—ERRNAAL VND 451 FEOT A= %
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BIEEZT LV, MO S & IC AR DA RT 2 &
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51 N

U 7 MR OIE DS T RO > F T AN DY B
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WIBEIZ L - T7 Y THIEOEEESCBERE N I S 4T
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T (tTA) 2 RBAT L2 BETHE~YTV R L, (TAICLDIE
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BRUKFIEA L 9 LTF v 2R OMEENIE L5

PRIRAR AR OO B ML (TGS LIC B L TV D A A F
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BEXZTWE, RMEEREDXL L TZDL S %
M MERALERZ LT D ERIZICKE 23T -> T
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In vivo study of the ArchT-suppressing tecto-thalamo-strital pathways in rat

Transiently silencing the activity of specific neurons is the
ideal strategy to investigate the brain function. Recently
optogenetic approach using light to control the activity of
neurons, that have been modified to express light-sensitive
proteins, is the promising tool in the neuroscientific
investigation. In this study, we have tested the new strain of
Archaerhodopsin  (ArchT), a light-driven outward proton
pump that precisely suppresses the activity of the neuron
exposed to yellowish green light, in the tecto-thalamo-strital
pathway. There are two parallel subcortical projections that
convey the salient visual event from the superior colliculus
(SC) to striatum: tecto-thalamo-striatal and tecto-nigro-striatal
projections. Both of them convey the short-latency visual
signal that is essential for corticostriatal plasticity. However,
it is still unknown which pathway is critical for the
learning. Therefore, we

sensory-related  reinforcement

Penphimon Phongphanphanee, Tadashi Isa

performed the preliminary test using optogenetic technique to
suppress the thalamostriatal projection in anesthesized rat.
ArchT-containing vector was injected into the rat brain to
transfect neurons in the parafascicular thalamic nucleus (Pf).
The recording was perform 2-3 months after injection. The
suppression was tested at cell location in Pf and at the
terminals in striarum. We inserted the recording tungsten
electrode attached with optic fiber into the Pf and striatum to
record the local field potential (LFP) responses evoked by SC
electrical stimulation. Comparing the responses between the
condition when the 561-nm light was ON (1-sec duration) and
OFF, we found the partial suppression of the LFP by the light
at both Pf and striatum. However, complete suppression of Pf
could not achieve may be due to incomplete transfection of

the Pf neurons.
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