FIRFHAFEFAD
AIREH & R RETE

2006 <

M

$145







10

11

12

13

14

15

ok

2113
1
2

3

AP DIRIR & ISR EHE
chHREHE - FEEHE - P

HREME - KRB

REGHE - EFMAEETH
HEREEE

WEICH DV B R

fNL—=yJ3—X
ERIR
[REREED - 1t & DEHE
HNEBNDIFFTEN

BB TS 2%

BEERBNPZEORR
REFRAFD T B

AFHE (EHH. AERFEE)

frtgTakE

HEFBIE

12

20

25

28

30

33

37

42

45

48

50

59

62

64

66

69

71

72

73

74



EFMRETK

EFRETR

H=E#

[L#EE

SNEREHED 3 D 75

BB ANLEFIZEBIC L 2FHM

1

2

3

EERBRATRERES 7 FILIIREFT  (HARRZHIR) O
HEEEMERERD T LAFFREF (BEHREZR) Ol

MIEHENNAATA TRy 5 — F/ FREREEEF] GKILEIRER) Ol

EIVE SMRZOAEEOEHNE

1

2

DFEBARR
MiRaR B TR
ERBHRIATE R
mEEEMER

KB EHBEM TR

FEL AR R

Pt RERH Rl >~ & —

78 - KBOFHETE 5 —

RBIEHEENA A YA TV RV Y —

BVES FEUXb

1

2

AFEERER

iRER B R

ERBERIATE R

maEEMER

KA s EHBERT TR

74

75

76

76

77

79

81

92

102

111

113

116

117

119

121

124

127

129

130

133

135

138

139

140

143



10

11

FEAEPARR

RtREEt Al > & —

178 - KB FREFEV Y —
MIEHFE/N\A AT TV RV 5 —
BYEFLY Y —

R

BVIE BER

1

2

BRI S IR AT ST A m AR ET AR Al

REPHFABEEEAN BARZMERE FERHE (Fl 18 FE) ki
RPHFFAEEEAN B AR ZMERBOFK 17 FEICHR D FEHEOFEICET 2GR
TR, & TPl — PIRsT S & ?

KPR A > T ?

RPN AREEEPMEARERZERRA

BYNEBERAOYER £ 7% SFmigeh, BEDHEILSNT

145

147

147

148

151

152

153

155

157

161

167

168

169

171






=

MR BREAWEZE AT O s MRS & IF K5 2006 4F B2
(E1453) ) AT 28N ERD £ LA, R
FHIBEBITE A B AR AT S MR A2 B2 ESE T 13, 7
R D | AEPEOSEI R ST E LT Ofif R
frab e hode LT, Soic. IEAMLEDHH
JEIEIG L MU EZERT 52X, (1) K¢
SLEFIHBEBI & L CoBREDINTE, (2) ZhRM 20T
JEAnEE . (3) HFMEZEDOE. (4) AHEE DL
Fi. FIRICHZECTE VLD £ L, LA
R Z OB MUEE S EFICHEL TEH £7,

Jd, TEMEY AN 25 WS K912, 2006
AEPEDWITE « ARG ENIGIEEICE 2 L% 6 2w
LbDTHHET, 70 b F v 2idERicE->T
Wi CHEHETH BT Db 5T, ZOEEBASH
TWERATLED, ZOUNINE TICHE RV
LW A 7OBEEZE7 A A7 ¥ —+ (VSOP)
TH 5 2 &R LT o Rl A e ] Bodz 46
ko THSPIZEND%EIZU S & LT (Sasaki,
Takagi, Okamura: Science 312, 589-592, 2006)., %
DA% < DA R EENFOSNTED £7,
E o, REEOEFAPFRTERS v Ry L L L
T, (1) RIKGECE - i385 D Js T b R se, (2)
WA« AT v ViR EBER IR S ~ AP AL (3)
BREEAL AU 7 F IV OFER : Sk L X H =X
L, D 3FOHEBEY v AV LT E Lk, &
51z, KL FEFHBER & L C o R HPIZE DA
RO . —MBILFEBFYE 36 fF (ot omigiE v
LR T —~Z2R5EL., Z20hhoiEENiT—<
22T, FIA OISR E DSHT N O 242 £ 72 13 Bh#d
DH D b AT ) HFEWFZE) . FHlidLFEIE 27 £
(CEBFCRE D 72192 7 — = 12D\ T Fidhde & 2
WHEH 2 N5 L T 9 SR . JEFA 528D 34
i (TN O RBIBERR 2 R L <ot & it o ifgi
3L LT ) EgE) . DA L&ER 9T HETh D | WESE
JEEERT 7ML TwE T,

RFEFRAIBER & U COBRBDIEAE % T2 X<,
2005 4E 11 HIC RS IC & > THi I3 b BiF
e F2haftiae TTE) - AT v 8 — ) 12D nT
. I OICARFEEITZ OBEBETREHYERNEICE
HBIF2MW2 2 2 N TEE LA, £, MRS
Ml > & —Tlk, 2006 4E 1 H X b A AREHRBEHTE I
WAMERZZWZ 2 L EbIc, WD S o ILFEF]H

kol
/1

[l

DEUNEFTETHLDODH 2 2 KT HMIEEDOH
fiiasfrbae GREOBE), iR R & BER
DB FFEFICHET TR E ZRRERA S L E
L7z, 6100, 7/ BREARIFZREM < % B slE
AT & DILFIRFZEIC & DB L BRSBTS S
C DORFEIC & W B Bz oS H AR SA IR B 22 5 141
ZESMEREZ2ZEINE Lk, ZOHERFEME
iF, FU L /7 REAE PSSP CHR TS S nutfir
725 1 WM R B RE R Il & v & — o 2 ST BE
BLEAA T, B L WILFEA AR O D E LT
DI INE T,

A PR ZERT C ISR IR INE S 2 HiE L <
CNETHEHAE, AMGEHIZEE 2. EFEFHDE
RIcHb L2 OEES, MHEEELFOINER
D TR EFZEINEE IS K 2 720 )Kd 5 R (%%
JIUTEF L 7S, RERIHEE SO SRR =
BorodlERE2H R ~HL R T LEED
7V — M ZTRIE W72 HiE%E bila 5%,
W RE D RO W I E A28 2 2 I8
F L%, Eh, HRPTEE —BICBE 2 SHE0 R0 DL
Mz, bbb PBIEfT> TL AR Z Db DICD
WTDFHIIZ DWW T, bitbilDHIE % 5 < Hifg
T3EEBIC, ZOYRNERZEKICHEML T
7R MOMEHICRICEBH WL wE V) 2
LT, fEkREB D, HEATEE ED TZOFIROHE
FAR DS T7 1Ml Z BFHVWE L £ L, Thbb,
AR PE T ARG RIS R MR S 7 F VIR, e
AAEBIER AR Y 2T WFEEM. B X F 2
R BRAF SRR (el IRs H s i e it 5% Rl e 5 5 N A4 A
ALYy ARV y—) O 3HFITO W THEADI
FrabMNoAETICBE L ThRETO THE
DO DED | MAEEEHEL T E, HRILE
DO Z LRI IFT T T EF L

ABEEDEIERT LI TR EDHERICHIER LD
NZ2ENTE D FHCRFEREAE IO W TR, D
KB & DEFEFAEDOHE ZHY T 2 40, &
BIRR AR A MR E TR E BRI % 41
WLTHh E L7, AMPFAELTIE 2004 XD
LR (3 akfE) Iz < 5 F—EiiE L
AR EZEAL £ L7ews, 5 EHHIELIAREAR 3
EHER ARG, ZOMBRICHERET 2 AR AE
WOMHERREBAE X 21 LD F L, AHERE

(NN



BRI AR I AR S 2 K BBk 40 44 L DR
% & ABBEAEBRIER KRB OfREIE 61 44 &
o TEDET (WL 40 4D 6 44135+
EIAHAE), BERICKH- AT >Tws TR
HFEEBEM L —= v S a— 2 BAEET 17 [HE
BMAE LS, ARIEEIE TAEMBERE D BT
Tt ML UL AT LET EWwH T L
THREZZRFEL., 200 4 DIBHEH D HH 6 140
SERIRUCH#SNE L, £, KM THRE
RS THEMFOMR AT O FEE 2R L Toik
72X TRBRAE ) SAREEIIN 2 » Higb > TT
bnFElL, Zhs Thr—=v7a—2, © ik
Ny DREBEDEEE & 70 > THBBFAELAANEL
TR BEEDWLTWE L) TT, ZNFTICERE
BRARECCEM 2 UG L 2% & 3 AR 112 4 (2
DND 3 ZHIFHEAIEH) 2HATED, 2o
DNEDH K PBUCFEHZ L LTHEZ LT TVWET,
2006 fEEHE M T L7 - 2% 2 aictkREEH
ABERNE ) 2 ZH S e a REBEL (Mo (Lt
ZEHM O IEFEEE) b AP RIS D
FEATHD T (2006 4F 3 HAZE) . FistosE0F
TR o DR EE 2 LD T TN s TR
WFZes) EAREECE 28 MIE L4 0 £ L, A4

ELHIEEB ) S BOFBEEEDOSMEG2 2 Lol
KkF L,

BB O KEFIABEBIIC & > T, ARG B DL
ROPEEDOEEZI L TE D 9, AHAHIAN T
BTHR—LR=—PORFCEEHTEE LD,
A AR — L R—=AD T 7 & A 5H3 1,400
Jitka A2 RAAREBDEF LI, 2OT 7R
\E 1,200 HHETH > WEEED 22 KE S k>
TEDET, 6, HHEMRITIIHES & DX -
HEEICLHZOTE Y, Zng b MEFUNKEMGE
S T2A=RNR=Y A VAN AT —NEE, TH
T LARERE ), THMKTHEREES2E € 2
F—GE L TR T AR . S SRR S
S L THUE & L DR 2G> TE E Ldl, K
AR 4 HiTiaKkILEE Sz (F 7 REE IR E) 23
AR I BI S 2 HER O S & BhAEAiic a3 2 B
D - FRORHEICHF G L 2 X o TR RE#E
WRHARNE (BURRGERM) 2REINE L,

bitbn o H O RMEHEE TH 2 TEFEYIEHT
D R & RERETE DR OBRIEEF TET
RKEL B X TY, ZOHCHRHIEZHED
HELT, bbb 2B L Thbhvboff
WMEERT 2R NZ2HT LI TIEHD FHAD,

2007 4£ 3 H

A PAAREERT R

KB



SEIER

SRR AAOIRIR & FKETHE






1 AEPHEROERNR

4 BRAARIFAUIT 13 ME— > N EERE AR PEAADTSE - BOE
D= DRAILFEMUERTH H . AMED L aIEH)
DB R EIH & 2Nz e 2 EIENIFA S O F
BAEBHBELE LTw5, AFEHRAT T Z iy
T, Ao ofilE, Mk > 274, fAikicbrks%
LARVIZEBWThREN 2R EZ § 5 Lz, 205
DL Rz HENICHRE T 278217, Bk
BELZDANZALZET 2 2 L2 lidmIc LT
%, Fio, EFAFFZEANIER AL ERA RS L LT
ZEOERNFAI K2 T L & & T 2R & o
FAURR O P2 Bk 2 C O ILFIFTE &2 HEE L, MR S
T B IRFIROWIFENERE - B D 270 5, Fri 1B
F& L e OMIREA R, =& v L Llis A
T v b AR EQFEBEYIR, BHESN TR
R - AR, BUEER L T 2 Bt BRI
WF7E - BEEHRD 7 — 5 X— 2% | LE W22 L FERH
T3 kR fHaICL TS, Hici, A
ZERT IR AWK A GRS G B E TR o A BB
PR AN L EER e AR A RS 2 BT
2 ELffiMmICLTWwS, I Dffik §RTAe
99570, BIEDOIFZERM - fEREe A5 v 7
BTELEAATTEIZVALWE, BRonk %
GHMICHIET 2 2 LIc k> THE I S HIVER Z
Rl 2 L oK 2 IR AT 2 | SO & s AT
WRNRS, lBEIHITLTWwAS,

1.1 AEPHRFAOMREBEEEOER

EFEETRIE AT SR E TOHEL XL TD
MREZHEL., AMEOBRE L ZD X H = XL ICBT
ZEEEN N vy 7L Lotz B L. AR
B E LTofiiz LT3 (B IViEEH), 2
DIFFDE D S &, BBEIEFT DA =T 54
Yrsfs - BRAESTHY o AP RHA ST BE 12 B W Tl O HFSE
BRI AE 7 v ¥ v 7 1 i 5ok Tws 2
EDSDIPDZ L, BIEEREL T 2 HTHEZ 16
HDONT, A& DTN - #fEDIEICHED 2 b D
15 4, N AT v —ofRIcEDL S b DI
114THY, 0 22% T L THFEINETT L T
Vw5,

A BREEWFSERT O KA IEMIFFHBREY & L Coflidinid,

RDEICHERBRTETRINTO S GEIEEE 1T
H3HE pl22), 96 1, A0 YE
FH O BT B MRETTZE IR L R
SN AFEROMIEET®. 3 7 A 7 DBRILIBLIEE T
B B HERERY MRI A2 BRENHGR AT E 72 & DR LD
KA 2 LB o LFRM APt L Tw 5, 52
Wi, MRUREETICE T B BN 7Ly 4 L%
/INEREBIZZ DS AT BE 72 2 JETIihkd L — B,
[ E - MG oK TR O U/ NE BB 2 7L T
U O THRE & L R A 722 B 1 B 7 & D
AFAEZEIT A S P L 2 mE o 2 T
FWFZE, (T—MILREgE) & X O TEHldLFEE )
LT s, AT, THRBRARA ) S M
Ze5r 8 (HKREKG) JERFZE, o HARM PR & L
T, BERMICSMT 2 Lk, 2EOHFZERE &K
IR RERY & o LR &2 S mF FH IS L v
5 (B TH8 55 16 ® p.64), 55 31ix, T7H) - R
STRbTe v 5 — O DERTREEYERE) (#
) &S, BEFRET AR T v M TR
HFEFE) L Tws, ik, "=k ¥ - F
SaFtANAFIVY—=ATaT ey by OPIEE
ELTEBREYE L TO=F vl %L EO LB
FHIHRT 2 L2 RFEIDFBL T2 GBI
17T E p66), 2D7RY 27 MIKEEDS X
SIT 5 AEIEH NS K 9 HEflihTh D, T oFE
DHEER Z S ICTE S 5 72 0 DMK D Bl H3
EEnNTw3, FH4i2iZ, RS T»s Mifkga >
77LYARyI— ZILOETIHEEHE. B
L O AA Sl ((ZRay v, &
MhFay ) 27 VEEISE T, 28D T2
% EOKY: - RO LD S DM EE S -
THELTWwa, 2zl THi 2% o5 DAl
PR ETEISIIZE Db BT E 2 ERB L TE 1,
B 5 0Ti3. RHT OB BPHANI - B EE L R BT
F—LX=YPoREL. BOERP»PSOT 72 R
e (WEAEEE 1,220 AEDL L, AR 11 HIRE AT 933
T L) 285 TCw3 (p.59 BIH), 7o, SHEHER
i A 0 I il 2 R R [ 2 2 9 — IR TR R
BIXORA—N—Y AT ZNA A7 =)V (SSH) % &
Z U T, R - BHZEEEAD - sl - AN AR



S b A EIEE IO L DTV 2, RIEED S 13,
NG DEMEMIMGHEB 2 BICRET 5720 D
BNEMNTZ2522 2 EDBBEEL>T0 D,
AR A BER AR B AT S8 B B R A T
Z M 2 A BRI T I . BRI IS S — R o B
FEAMAEEZE R T 2Mimz R L T2 CGBIHE 5
5% p.25 ), BRI, 2005 EFEIF 16 D%
AL 2 R AL 2006 FEEIEAD R LD 12 405
OEAARTH D, 06 DB THEFIZ R AR
FE D & 75 6§ E N D AP REED I ik 2 15 T IR R A2
BREREE DB E HA TV S, £, R
5DREBEDHEE - HELLEZILL 5, %
7o, B TAEMBLEEEBEM L —= v T a—2, &
BfE L. AT 150 4 D& FOFEH - RFEBik - 4
WHEOHE - HEETo TV 5,

1.2 REOEERMAHH

A PRAERFAE T O ELE R 1 TR A E 23 (Tt
FBOFTAZRE & DR ICEEI L. 2 DB AR 4%D
BY—F =Ty 7REELTHDIToT0S, 20D
Fhix, PEROPBEEHCHTEMEZHEY T2 14
DRI & LRI, B SRRy, 24
ALY PFYGEEEIY | AHSIMEY . BE M O
6 LDEGRBZDILIH > T 5, HFIEATDIHE
W B O BE S DIRDLIC DL TE, E TS - 27
O 2 17 . FET OIEMELZ K> T 5,

HERH T, NI R B 22 350E L, 3l 2 52
ML T3, ZOEMDOEMFICIE, PIFEEEHY
TR H7o T3, ZOREHhEREFICHEIE,
iR ZREIATR &g b, BEROBRICE T 74
B - R 2D HERRICHEED RS HTRO
V=& = v 7Db LAICFHIiRE I E A U 7 HHE
HEfToTWn3,

FBEHIICB VL TIRZ Do OBEROBHEER
BECTHY ., REFIcBEInrzmbT 240
DIFNEMN T %2 5 2 2 BEMEIEC T0 5, £,
AR 5 SR 72 e B0 50 A R I 02 BN R S
WX TWw L 2 dIT, FER ORI - ZREEB P
RIFT R 72 &2 3% 2 72 E OUGERNED, KEEICH

WTEohnd I EHIFINSG,

1.3 REOFTERAS

N7 R2AENTE CERR 15 R3S 112 %) ofiEfT
kD, TREILFERHBEEIEA S 282004 4F 4 H X
L S L, EHEIZERT IR EN R SCA . AR AR
WFZERT. o FREETFFEIT, JEREA Y A et & 2hic A
REHEIR R 2 S L T 5,

A BRAEWTZE T O AFJEALRRAR ] 12, 2005 4F 11 A 1
Hic T - Rt it v ¥ — ) 29k - S L
THNED X BRI E 2>T w3 (p.7), T7E - R
WA TN v 57— RS TREEY & R L,
PR EY P RBENER R 22 £ 07— & ICHED W T T E R
NS 2 & LI, [k ¥ —23E T 2 i - 3%
fif§ - B4 % SRFE AT N A O WFZEE o L FRFIH IS 2
ZERHMIZLTWS (BT 5 10.3 7 p.43), Bl
e, §CIc NEEFREEHYIERNE) 237 R, S
TRES T ADHRE 6 THETRET v b REHL,
FHEELFEE DR S PR TOVEI O AR, A
BERIENIZE) %2 L CaEREI AR I Uk
OHTV 5, S TFWEBHYEEIPIEICTED H o 7
BItE, Z DITERRAZ AN - ERICIT L., 2h
% SRR BFZE I i3 2 72 0 o MLk (A Il o0 3 i 73 3%
BROBEE L oTWD, SHROBEL L TIEINT
Wi MrEEERiTE ) & TG - AEBARNTE L oo
EFD 9 T, HIFIEREE IS HBII N5 03
BH 5,

HERE & L CIRPTR 1, SE892 17, Bi#dZ 20,
BhF 36, BeAfilikE 31, GF 105 DR A F23H h | BifE
BEROBIL - IBIL - MTFLETHEDZE, FaED
RAFDFRRL TS, TIC 2005 FE» S, BHHD
FEBTF2RAL T3,

B a R X 91, RO T ISR L%
Mgk % HYM T 2 2 DOPE TR S, FEIESI%
e I3 A P e el o1 B @ 2 (5 - Wl
i, e L TR 2RO BRI BR 2
fEic 2 EE, 2EOEMH ORI HED %%
HoTw3,



LRI

EEEAGEE)
RS R R D)
| GEREGD ] DNERNBES ONER L 5—EHE)
- EERERSD
| GREREL GREREARD
 EEEAEY
| HEEE
[ HEREET
| BTEEER | PTAREE
L xEmERRE
[ ERE
- FREEWER ] e
L XEwEE
e
2 —| BEZAER
: ERFETER | WESTTI
o | [XEHRR
A=
[ EEERED
| GREEER | RO AT
| [XAERERT
— [ ERERR
 ARREBERER] ARAREES
L DEEEF
— [ RAABRERR
| FEEETRRR | EREERERERE
| ERAADREERA
| FABECRERE
CER RRRATAES 5 — (B0 —5 D)
P ERRRTE
ERRBRTE
RERRERE
0 RS TR i— (5 —F D)
ERTREDNERE
TTRRIE
RETRREEE
g BRI E R RN R AE (BEAT)
- mage L emereaunen o/ REED)
L =samwzesmn (B SBRRHER)
D
| EwE e
(BR) CEA S

T3 CRRE R MLN . 3 40 RERIEIE O I B oMK E
oW T TREEFA IR B RN g, B8 30 IR
% # 2 7 WEBOIER B OME 12> v i Tl
2004 {EE D 5 OB MU RS ERFRT oY FEEIRERIRNL 0 b LTiibn T 5,

il SRR (FFEHEIE. BARE) 1cow BUIED B BIME S (2006 45 12 A 1 HBE) 13,

1.4 BB & RS



WHEBERRE D 69 4. BB 23 30, FrE ik a
2315 44, R R E 2 128 # T, SR E >
SHERNEEN 1 AT o' H I TwED, AR
BHATIERRE 3 X ORAIRE 3 BRI C oI flizcib o &
&I, TN 2 2 3%, 9785 L oREIC Y
TzoTw3, &k, WPEHAEXEDHENICHz>T
DEWE ~OEHFEE D FFMEAHE WS 2 &
EHLADINTWS, FL2BEr—FHIc&T 2
BERMPHEL W LR EE L SRERE LD
s MRS 2 LS, KREED A —Y v
TVARZRERLTUEHL T3,

2005 fEEICIE, ZRERHNC DARE LAZCa, B
SE TR B ERLANIC DRI T 237 IcHLRI b
Nz, £t HIEHICEZOHE4 U R,
FTo 1EMORBEHHREH TIEARRIRD & 20
WHETd - 72A3, 2005 FEH» 6 1HEMOREH% 1
MEHICZE L, RHEIR DB 225 L 3 il B i
LT3, Z2ofth, 3 EoMEE U<, EHEs
s e RF BRI & L CHhL¥EBO 1oL LChll
LT3 & LFffF7E, s, Elffar 7 7L
VAL DHEN - ZAF - H R EDFEB DL TR
PR E ., FRCHEBXBRICX DV ITbiTw32s, &
NS DEGVFHIREHINTILE & 2 WIRPLS T E
7= DT, HHEXEES OGBSI X 2%
ZEHZ 2006 FEE X DL E L, o, LHIME
HE W E OFATLRIEIX 2009 4 3 26 58423 % 23,
Z OFEFHEEE ZITNSF O ZHIC K - TR S
2 TPMESHIiZ B2 (KFR) 1 232007 EED S & 7-
22k lhot, EO X RHAETHEHIZ 1T 9
i, SHBROKE ZHEHETH 5,

15 BREDFE

FARBIEIF SR~ D 2006 4EFE D EE A 0
TEBCIEIE, b WIZEAT, A, RREE DR,
Mg % 4T 30,702,262 THTHH, 2DN4AE
HARRTRIT L (iR 2 BV Ti) #RGTH 1,473,922
THOMD DS > 7, HFMREERD 7= DF%E
&L CHRE R R B D & 2006 4E1E 13 3,500 T-FH D
EINRL Y AT b itz SEE BTG 0 NEE &Ytk
BUNNZPRALARED D02 1 . 2004 FEFLICHE L T 2005
AEPEIE 48,682 T-F . 2006 4EFE1X 2005 4EFE X D
B 4,460 THOWEE 2> TE D, 2007 FEHEICH
BHICHRYOMES FESN TS, L L, 57EH
HHERRLR & L C Rl OFSE, 2005, 2006 FEE b

(ZIE 2004 NG &) FER & o 7o p3, 2007 AR
AT B DR DY 15% WHHSI N FPETH D |
2004-2006 4EFE (& X V2 ALLET) 12T 2007 4
FEED DL WIHBCRIL E 22 b D L FHIZ LS,
T2 2 EMOMEE T LA b o B R E A
DEEIE 56-57% TH D . FEEHREANGTEE Hb
¥ ENEEDE X Z 64-65% & iz, (FERICiX
FHINTE SR AR R GRS 85 6
LIEWHBREAGEI LRI Tw DT, AHE
WEFFEICKRERDbDERD,)

WO EBERFD 2006 4FEEHEE BN 5
D BRI~ DI 1 63,251 THTHD ., i
5IFTRT (KEBEDHZRE SN D) KREbeBE R
R EIc I & N, FRc, RARE L LTFERK 18
AEFEIC 25,666 T-F %L L 72,

1.6 BEZEX

Rl BB WA & OB Rk 1, MkFeHE OB S
JEE AR, AR E R GAETRE (IMRD) RO
SQUID AfAfE&HIES 27 5 (MEG) 12Bb 3%
BREHE LT TERILa—uAf A=Y 7k
% AL AREERE ST R R 920, & HORINBIA S [F
ZEICB b 2 TIGEERE O BRIV ELRE & e OB L [ T
780 IR 03, FHlEHORI I Tb ik >
7o HL. 205 DOk HIEIC DT D 2006 FEED
B, ShETO 1% ME ko7, EHD TH
Ydlgie v & — ARl (SPFAK) ) I22oW»Tld, Ji
R EIRDOIZTHE L CE 228, BRIMMTbn
o DT, 2005 FEH S 3 AEFHEITIT) T &I
ot, BB kD & EE S i T By
FlEHE 12 K 2 “24fTHY - EFRRIBFZEILS TR, 1 2005
D SIS L, Z2 DR TEMEPIZEITE TN A 4
S v — OSBRI - BT FEE A S
Tw3,

1.7 HAEREEDERIRNR

2006 4 (10 ABIE) DINBE S OEIFIRDLI
TALAEHA 32 {1, pEoF MR 28 2R 13 fF, PHATT%
ewigh<a (BHFE) 107 . FhABAiR MBS RE DT ZS
#HI12M, FraFtaAanNt A Y Y —ATuy =2
ek s, kB, AR (AN 4 %2R
D 2006 4L DOFHBIFE DFRFIZ 34.7% (42H 8
) THo,



- SHE

21 HE

R SL R R BEBIE AN B AR AT Je RS 1. TR
16 4E 4 HICHR LT, SHEEIZIEALE LTIE
HE% s, BARPHATZEERE X, 6N o B
ThHZALHE (BEGFHERTTE) o F., TG
B 24 22775 —2y (BUF. ZFHfi TF, % 2
W R JEARBPRIRR) hi D £ L Dk
B et LMl 2z TE 7,

01 EMOFREEE, P18 FEEDEREG
B DVERR & Pk 17 B EERE T O TH -
7o SEHEFEOERIZ I NETEB Y ERE» A
I EE 2 BlG L. A EERICSGHRR AR I I L
7o EHEBEEWE L, 6 HRICER IR L
7oo 8 HIZSGHRIMEA REENFHTTZHE 2O E T Y
Y IhMTbi e, FHORFIZ, 9 H 29 HicARS
e, FEEFHAMICBI S 2 /E3E X, RN ERi IR
FHicfTbh b s,

PR 18 4R 11 Hap 503, 45 3 W TF (FER :
BWEENLACAREIGE) 25, PR 19 FEEEEFHE O
PR, K 18 4 BE SRS LM 5 D AER Z2 Bila L T
Vw3,

—J5 . EBRCERRGRIT O ORI 3 1k . A RURRETE
i DR % & & T, IZIEHIEE D s % E &
ZHRDELTITbNLTw 3, KEED S IZHKFEON
il ST 2EES—JEMm$ 2 2 L FHI N3
Tl S RAERE T 2R 0 i pskRE S T
w3,

22 TREEFEICHRIEFORBEICHET
e iiill

FREFILIIR D HEBO TR T 281l (LUT,
AR & W 9T) 13, SCERRAE EINRAAE NG
REXHMMT I FHGTH D, FREEHHO LG 1T
SETHEE OUGE ORI, T MBNA OB,
"IV E R - 5T B ONUER R DL AR B OS24 )
"V 2 OfbhDFEBEE BT 2 HEHRE, &5 0
WBSGER G DS, FEAFHINRTH 5, T WHFukERS
DHEBEMESEDOEDM Ly OEH L, 13O O R

HLIImoTWVRVY, aX vy FB5Z5NTWS,

MTHREDEE AT

SERG 17 ARFERIC 0 TT b a7 SR EE Tl o0 7B BX
3. SR 3IEHTH-HZ b H D, I RIE
DN, ZORDORE KT, F 1T
F12 H 24 HICHERERE S N TITRBED EE S
i THBH, TOWEDHIUITIFRDHMNPRL I N
TWw3,

UNE TR R B 29 L, Motz X2
EEBI, TN T 2 EHEEOHEREZXS 2 Lk, K
JHC & > TREE»DIREEFEDO—DTH 5,... 5.
UNE TR RBIR ) ~OEfZ2E>»2bDET B
FoiciE,,.. NFETHURICHEEOAST REL & E
2000, fTERD A MU, ALz —EHIET 2 2
EDETH B,

HH LR %Z LT IE T,

1 BORSRICE
2 MNZATBOEAN, AEBEBREA, 2 OMMBIGBIRIEA
DORMEL
3 Fill&EgeE
4 A B S O FEATE IS
(1) WAPFEYE O FE TR
7 RBEDEB DM E
A a5 RGOS
7 Z DDA O BB L
@ MNLATBURE AN VBN RAENB IS IED CHEBEA
(7) EBREIZ, BERABROEHOMMER (5%
5 [T 5% DA EOMIK) M OGS MESCEE R E 2,
MAZATBOE AR O E LR 2R NEICED AW
T, BEAT Lo, BIRABEICHED 72 MBI O
Bz ) C L2 HHBICBWORT I L ET 5,
(1) FBAR, PIIEBICRE N, 51 5 FT 5% DL
FoANEE GF) OHlEfT) 2 LEEALETS (H
ARENEIAR 2 v & — RO HERL A B i 70 i R fii b
xR, Zuamz, SEEoRSIcE L, ER
NEEORBEMERE L2 E Z - AE LI b
DET D, FBADOEIZ, Ths OHHHZ & TGk
MZCTELRDFHICRE L, FBEREE., PG
12 & T 2 A E AR O BE R 3 AN A & 58 U 72 Hl
THOHEPRIRI S # WHEICIEE T2 b D LT 5,
(7)) Ekido (£4) OHGHZE F 2 EEERNSEE
i3 %,
() BT OMSATEBOE NG ZE B 2 & VE K
WAFT R B 213, SR AD AFEETR O BHHR I
ER AT B DKMER 1:]A] 5 i N DG 5K HE DY) 4%
B Ut e Tl 2 S50 2 & & bic, BRFED



BT - IZATBGEAFHEZ B RICB W T 2 KGF
flizfT) 2L &L, TNHDFERERET 2,

@ RIRE AR OFEAEA

(BT )

C ORBFRIE SN 2 )5 E, Bl TF Tld 2 <
RS 2GR CHaR S, PGS TE o Tt & 231
5L, TEBHEE OUEE L ORIERM AFHo#EIE I
925 HE OEIC, ROFHHEBMT ML sz, £
7o 2 O RGNS X IG  2 EEFHE O H AN S
N,

(A EAR] MBSO o EE 58 CER 174 12 A
24 HRERERE) I2B W TR I NIRAFEREDOHE
IRtz i £ 2. P 21 4EEE ¥ Tl 4% o A
HOHIZ X 5,

(FRR 18 AEREAE RG] TAT B o |8, (F
JR 17 4 12 H 24 HERERE) I8 W ORI A
RGO FATEIEZ B £ 2. R 1% OAFED
HIl % 1K %

SRR 18 4 FEAE LG I3 2006 4F 3 H RIS &
n, FroERRGEE6 AR I N, TATH
N R R B 20 & B WA T I BT 2
30 DEMIVEE S, 2N 6IAT 2 A% % R
L7, 8 H 25 HicfThb R NHEEE &
WE2e7Y v ik, RICZ0EMEZONEED
CoTfibh,

221 FHERER

SRS S IE p.161 IS L 72, AAEH & LT,
LR ZEHL N & L Co%E 2T 52—, A
LD IFERHO St Z i L EE L Twl e
ZRoOTwD, HAMCE, (1) "#BEEOSRES
L OR#E, (2) TMBNEOYE ), B (4) T2
DAERSHEE B 2 HEHIH ), 1213 TIEFICEA
TWwW3y OFFER, 7 (3) THCORM - Gl S OV
Bty 1id DERICR RS X EEBRIICH 5 &
DFEE RS, HEWROE O EICEL T, M
PVLARXYERHRINTRD,

BB, BENIRYEN - RESL A FBEBIE A o 2k
GO T, HARHAIEBERE SR D 2 5T B
M E LCHLY EiFsnTwns,

(LR« Al B OV = ARG
AR H OG- SHRETA 21T > FER 2 SRR R 23K

10

Bk Ho 23BEHARICED L E b,
WHERIZ DWW, RIEEICETL.
fTI99A 7 VEHLL T 5,
(BRI, RS e RO HEE)

B R 2 AR &9 2 THEBRGISATT ) 23208 L. EEE
BoEHRZ LT 2 & bz, ARBANEE 2 S 2
=7 4 OEERM LT K % Tl & 3 2 B o EERS;
W% S - AFEL TV 5,

FHICHER S 1L
KR W %

SO 17 RS0 b B B TS
HOERIE, 228 L CHKRHIEEZ CED 5 n
oo ZOMEBELTE, RO ENETo D, (1)
2BHTHOHIEE LTHREL TEL, HlAIF, #H
HEAEUNOBER 2 E T, BilZkoosns b o
DRI R R SN T tz, (2) WEEEICHRR S
NBERISN T 20K E2 Haicfto 7, (3) 1B
STHOWED, WHRICIEEBIRT 2 & 2 AD0ME, F
By A P07, (4) Bid > THm»EE I N,
ZOFERIE->Te T vy b, (5) P
REZD AV N=PEFTZHE L, Z ORI
A0 AHGEHEICE T 2 BALHE §5 2 ENTER,
(6) FHHZRBEZD X v N —F X O CRHE 05 )3
KIFIZED D, ZHUHECTETiOBRE I H 5 BEE
botz,

L2 L %h 6 S%ilfi & b Et&icze > Tw i Z
EDTFRINE I EZ2EZ D L, T NREPBET
Hb, BFICHEEIREFZLIF, XoidEhThs, (1)
1. 2EH I, KR OBRHE 2R EETH - 7205,
SHIBERNEREEZMbN L 2 Licks, (2) I
BRERO 7 — 8 D3EM L. RO Ik
naZENTHEING, (3) GEEL L, F21HE
HEDA T3 TH 2 LEZ SN READPE-> TV 5,

11 A 27 HIcRE I NS BORHN - 71T
PR NI RE2ORATH, YRR EICX 2/E
Fist oW, RIS EIREL Y & Z OFBRF = v 7|
WABNA ORI, fahE P, A EEHIR O MEPRIR
Ul NI E O EMEAER 1, % E2MER I T
BO, IS ICBRLZFHICL TR FICEEZ
B BERH B EELOND,

2.3 AP O RREFHE
APEAEZEATCIE, 1993 4EEELIK, M4, mBEE

i D2 AT > CTE Feo Bl D ST IFEE L ZLL T
T30, BULHAEIE, WFEPT ek DRk S IE I B



2 BURHT & MREDIEK Z TN T L TIT W,
ZhZ R E X > T& e, £ MR
DFHIZBI L Tid, AR 3 R o §Fffi 2 44
MZEE (BFWUFEEMH 720 3 AR ; S EAZEE
ZEt) ITHKIEL TfT> T &7,

Z DA TORBEHG O Fik . DTk o”
BREZBERLSBEDLIITHIEL T E W)
TN T 205, WHZEAT AR D 7 [ DS ASBHRE.
NBEEORAZRAN DG 5Thv, Lo
7RERP I N TS, TDDITSEEILH
HREOBZROAT T, AHAPTEANEE (BT
L7 V= {10, FRMETMOMAFEED
FEAMG ISR L Tid, HHI R 2 X > F TR b - T
W5 ENSV, THUFFHIiRE R ED K 9 I
SNBEPAH, L) RDLT, FHliHE & L THEAIA
AR E BT A 272D L Ebis, B3
ECIEFHf DR 2R 2 E D HEL TV EDTH
59,

10 H 11 Hiz, XEREBIEEE B2 - SAMiBOR R
S HEE R O OB 2 & IS HFZE B S M TS B 1< BY
RN Tb T, JOFHiOMRIZ, KRE
m7uy =7 FOFHiiE ) ZEICHEHFZEVLTY
259 THY, %o OERAEMPIHEIETE B0
MK T 2250 H o7, Lo Lkl z2 45
BNMIEH LT O R Z SO T REZ L
9 RN, AR AETESE T O BN R 2 FRREY 9 5 &
WEonltE ko, aX v bo—-HEFIHLTE
<o

SN % Bk L 22 RHENZ R o B IC oW T, SABH -
7205, MRS Z U IR T E T LR WKL 5/,
kD & 91z, flx DOWEE DEAERINAM & L ChiiE
DTSN TWVE L) THD, M I AT H O b
D EBHFMITIE I N TV B3, Flk & L THFZEK
RBEFLD, ML bDOBRG Loz, T
RO HMEZRE D 2K TEETH B3, ML
BEANTED LS BBEIFICH )., ED X)L
HEEHEBEL T 200, AT 24k L 02&RLE D
N> T DrEEZ LR, FEFHDH 5K
F—=F LA DHED T =5 % N7 Vv AL T 24
BENH D, 2D &9 4T — 7 WEEDMRH & RO
SR, DI B TINE B s REESEV LD
LR, RS E LT W iGROGEINT S
FHRELTIHD ANTS TLDTIEEWLD LKL 72,

11

2.4 SEOWIHK

AEAMG O FESE 1%, A BHAAWFSE T O IG B) D K53 3B
BIEoTEPELNTVAMRD, BELHLDTH
%, BifE, WHZEPTarmE. B O AR - SHEREEME, 4R
FEGHINC 222> 2 G, FRIEFINC 2020 2§ O 3 A
ST TW5S, — 2D 3ERDFHITERED S |
EDEI BT —INED X R THE,, )
ZERBELTL2 DD oy OERPIERTE
TWw3, ERIEINSDT—F ZHMEL T 2510 -
WMEEEERT 2 EIC, HYHENHED T -5 258
DHETEVI HFEDIRNTROHFEIS LTV
oo EDEHDT—=F LD FTIERCERINSIR
WMELoBfE, CNETOMAICEES D HTIE
MIETERL BTV B I EIZHSLTH S, i
CEHHEL TSI OERICBEHAL T, Z2or—1 ¢
Lot E A CBEID 5, BB D XD
ANEBL MR T, £ X 5 IS T UIBIERI A (R
K2 D2 L T RETHS I,

N E TOEPPFOFEAMASNL, EE 2L PO
IKEZLN TV, L L NEESEA v AA—2fTo
a3, Rz UCOMEREHE &\ 2 50?0 &) BE
MPBREINTWS, 2Ok RIHICIEZ 27201
E. 7o & ZAFEPRAA S R AR RL AR 2 (R &2 O S
BEVOBEDIBBETH D,

(i) Z OFHffi B S & 2 fERic . HRiE ki
DB RHE O DS > TER, Z
O M & AR e BT D HAR A3 b - 7 B I T b i
ZREHDTH DM, KIAOHAGIH D IER %4 &%
EREL T, AEERKTHRIC (T2bB 2008 (FEL 20)
HEEEIZ) fThbha Z kil o, HFRICET 289
. GBI AA ORI Z H 20355 i 217 9 D Tld 7z
L REEGHM - A0 SRR S HEE DGERR L, WS
Kt HoM EEE o Bl S i 21T, Z
DEMHEIHDIERIZIZITHE T LTE D, HFFEAKAEIC
BIL CRFEELEE» AW T2 L0 T LTk D,
FHEEIEE 2007 0 2 HEICRESI NS FETH
%, EEOFEBREREREHLZERT 2 ETITd 1 4E
HEYDDRBYH 570, SHBZDIDDONEL T
I T BERDH B,



3 HREWZE - LRFIRHZ

31 #E

A BRAARIPGEAT I R AL A AR & LT, RIUER
fif (e oA, A RRAINERE, MKt
IEEE 72 &) 2V EFRFHOEE L ZnZ2EL
TR E X OBIREEE & o LR 2 B S8
5ZLEZOMGO—DOEL TS, WHE, K¥EE
X OBIRBEBI O i D B & il ¥ 2, R Y b
7= Dk LToORENISHE b —JFREREICK
pLEZoNS, EHAATIEI O L) RikEl%
D i ORI 114 Sl S I W NI o BRI N
B WA, R ORGSO ESE A, IR I IR
7 E QRS v THREARAER,, BXOH
RPHAMERE B TOH9E2 ) & &z 2EICRSE
L.WEF a2 2a=7 4 OfFHZK S & &b, A
W IRE D E AL L HT L vy — XD FEYRICSE D T
%, Zofl, Bl X ) iIcirbn 3 ENSOE L
FHIC X DPTRHM 2 —SmEfT b 2 LT
EEEs v APy L7 &b FEWFE D EE I 7 > T
W3,

HEMFR

Mg demfffse, & TR mRpgL 1. FrstoR
8 X CBIREERBI O W BT IS E ST N DB £ 72 1%
Bz L LM L T e T h b . &t Tk 30-40
PEBTRIN S T 723, L FBFFEIGE) O T I fE
WAREFEDFIUIA4EE 63 FRIC ATV %, GHEHE[H
AR E IS 2 =T 4 D= — RIHET L TEM
A CTHOHRE L 2T —~<Th 5 Nl H#ME
ETFNVEIIOEIER, MREREEIIgE) & TS A
Ty — AR OO0 T —<IZDWnT,
— IR X 2 DA DTS O IFFEE O I &
527 —RICDOVTOIFENETH 2, NEISHEE
TOVEIY OB PEAAR . MR ARUITYE ) DR E L
TH5 D XHEREZIT O, & TR ARAGEE
ERRTRRL - R R L o FFZE T, 7y MH
RATEMIAEDS 2 7 2 ORS BB CREA L . AT
NS IR SR~ b U, D IR 8 IS AP TR
WHGT 5L YO TAHL 72, 72 3 HFDEKR

3.2

12

THRETTLVEZBICE-L L Cice PRER
LVEVBET 2288 X ORI R R R
b IR 2=y 7Ty M, & MIANIER
BE X OEERREOE TV E L CTHIffEnTn 3,
WEARED S RIS NS Ay PR v —lifli 7uy = 7
FOFRITHEG TNA A 0F e v — LA TBERE
DT — 2 TOFERFRAEIMP O T 703, RS
LPIFEDR 3 fFIcd 72 5 27 D RIRE 7z, R
18 FEHEICIE C O IFAMZE D & iy 4, [ENLE
B v & — L ORI Tl RIS HEBLIL
TWVB AN bk v —EAE SRS
B ZRT ZEDHS D E o7 (Journal of Cell
Biology, 2006), Z#15 T—MLFEPI% B L M5
WL 122 L T2 ENOKFEE X OBIRE
B OWFZEE 1& 2006 FEEEZS 1) THER 359 428 Z %,

3.3 BeEEFEMRELRNARE

P3P 9205 RTS8 NSt DiFEE D3t ) L T
REURFIR R 2 T 7t gi 2 o 2 & DT, B4 30
TFRREDFIR S LT 228, RIEEEB GF 34 R38R
SNT 5, EEEETHEMEIC O VT TAERM
it D =R ufigdT) TEYE B O S RReSlgE ) TR
Ykl HARBIC B 1T 2815, © 3 >DWf%ET —
2 ERELAERZIT>TWVS, LHEPEOME
HE T MR X, BRI ~0GH %2 B
BRI 57 4F 3 AICiA S, HHE9 H & b 2EICH
B NG L CHRERM MG S s, EiEIE, &
DHALITHE ) BHSOE 2 E V235 b BIfE S &
H2EHD S LITHEWIRGREZ R > TLEISEE S N
Tw3, ZOBEBEETEEE T, HATHHE—D
BEAEAY R TH D . TE TO 24 RIS A
DEFEY LB O 72 E12 K % 400 Hhz Bk
2 EDERIN S 4, 160 i % 8 2 % SESCHTIL D i
ZEAMLTE L, ZOHITIFHEEKRYE, AV 7+
V=7 KA O LR CRE S E M ST X 2
SRICHIE RS 2 22 7 A R a2 7 il o R
IR 21T - 723603 H 5,

Hama K, Arii T, Katayama E, Marton M & El-



lisman MH (2004) Tri-dimensional morphome-
tric analysis of astrocytic processes with high
voltage electron microscopy of thick Golgi prepa-
rations J Neurocytol. 33:277-285.

D& MR AR L TE L EMEHEHT O
768 e HE R - BB D BRI P9 8 80 % ITE L TH
D, HEERELRLVTHD, L L7222 s RiEDK
24 fEHE FHEOREAILET Sk v, FRE
EDOZDOFHOMEF 2 T 2 =T 1 O =Kok g
I T 38w — X BA TW L 2oici, TE
DEMiFEIEZ ) AN B THMEO 7Y ¥ Lz
o, M cHELI N T - REB LT —%
T2 vBEL T2 2 EBARTHD, ZDLIH %
MEEBRETIUE, 9B L —ERREZETF Tk
DT\ FFR D EEE D FEFT 70\ U RBUBLUE A3t
BT H 5,

3.4 EABSUAEREHLFNARER

AFAIEZEIT IE 1991 4EIC 37 F v ¥ %)L D KA
RGN E (MRGEE) PHA TS TEAIRT
Ditgz. HARIZET 2 MEERITE D 4 =7 & LT,
Bidic HAZ AR T 2098 Msk & U TR 23
%2 &P TE R, MR, KA FEFHIFE IR &
LT, Mgt 8B A I N TR 0E L DR¥EDWIRE
DB AR T O Nl 2 T TR ERTZE 2 170
% DR %Z HFTE 7, BIE, INEEEH 2 JLEF]
BEaR & LT LT v 2 EdkE . HARTIZ A B2
RDRTH 5, VL 14 F LI IIERER R AITZEH
R U 7o RG22 Fr 7 B A L, BRI A
ZEFEHE L THH I T R0 RMigEH Tk
TV E L ROV OIS 27> T 5,

REET 2 AL 72 SR FIRIFZE & L <k PRI, GOBE. 2%
B E ORI R BT ) TR RE S VR R
TEEIRERE OGS R BIRET ) Ev) 2 DOIE T —
V2 BE LEEL T 5, ARG HLE E 1 [F ]
FEBEO RN OHEIE 5 2L 6 . S8
B o DBMABUIE 15-20 AFLETHR L Tw 3,
SRR 14 RS ICHTRIBE SR IC BT S N BRI, 2 o
L3t THh-o7DT, FBEIRDOEH OB RHH
Tw3bDtlbng, REED 7 HORIR1H D
25 IR S SN L Tw 5, SHORER &
LT 5 ERICTPRIN 2 BAKEROENLICE )

13

WIET 2 E0w) T EBFTFoND, F5BIF.
D IR B AT IETH %, HEREIVRE LG H R
(fMRI), #ERIHZBRLSHEE (TMS). SERIREA <7
FuzatE— (NIRS) & DfEHZWBIZfT> T
DEELMEIC R 2 LEb s,
AAEEDILFBIFE DA & L TR Lz 8
MFEL 7, 1 ELZOFEE. Al EREEST
(3i) . BZALHFEE 20 = — e REESCAEE, B
IERAABEAET, BN v 7 — Z2RUch + 4
Druy b RETH S,

3.5 WSIELBEEHREFIFEEER

WERILIEEEE 12 D\ Tid TR RN JER =K
TulgE) L TERIEENCHE ) TR R O 2L ¥ — iR
DHEFEBILE (HUTMIRERT)) tvw)znzn2 -
DR T —~vZHELEEL T 5, KEEDILFH
WA E0E 13 £, FHEHEEI > & DS INF IFER 47
% TH B, BHEDREEIZ VK 12 FICEAINIZHD
T3 T A7 L) mEOERESIC X D EEORE (1.5
FTAT)ACHIEL T 2 50 REE b 5 RHCKITEST
W X 2 BRI FEER I B VT RIERICE R TH 5,
F 72, Rl 2 iR Z i L T3 oL 2 o 22 IR TG SR
ZOETTED L HIC L, Mhiakic 2 ki
Ths, 3612, FEBEHE, HERT—7INELRS )
IR LRI\ 72 2 380 T % (R R 1 12 B fi
LChbh, BucHGyiEE 2 LmHAHAT2i1cL &
Fonw, HoFwifkz kFHcRficE 2 0RE%
BIZTC,. MREII 2274 D=—ARIBA L) &
LT3, PR 12 FEoE A DSk L FFHIC X
% B FEE ISR RBUIBEIC 12 ITEL T3, I
FHZEO—FHlE LT, R b=V SV RAR—F —
BT 2 BB FHROE WD, FHREIC N 53
BRORIGDENE LTRMING Z EZHL NI
L7-%E (BEEREEOEME  Ilidaka et al.
2005) &, ARG E)23EREA (phenotype)
ELTEHAIL 9 5 2 & &R LR CHIIN TS > 72,

lidaka T, Ozaki N, Matsumoto A, Nogawa J,
Kinoshita Y, Suzuki T, Iwata N, Yamamoto Y,
Okada T & Sadato N (2005) A variant C178T
in the regulatory region of the serotonin receptor
gene HTR3A modulates neural activation in the
human amygdala. J Neurosci 25:6460-6466.



BIfESE ORI RIFCH 228, RIERE LCr
ARG ERB O AR T 6 N5, Falifis
ANEDOHRL TV 2 MG 3, TS AR 2R
ELTV 2R E, MHEE2OMNBUNHATH S
ZEpo, HEMMICIE, FTAISHIEBRHERE &
DI HSHTHE & 7% 5, BTS00 38 1 3R
BRASICIEDS) D0 dH % 720 SLFEFIH O HA X
WS 2 2 LEPWIFTE 20T, TN
HREBOSFMEH IR N TE Y, BEOHE, B
Bz, MFE AL DZWNNCIERASH 5, i,
HEERZHA Y v 7 OMEROBETHH . Zh6D
WESHE IR TOL pDETH B,

3.6 HEEFEHEZRVCHERNRR

AP O LR A T 2 R A7 A 25 BEAEE (300 kV)
(. BRSO EN 2 HE— D i AHABEMEE T, »
5 W 5 AN L, “42” REE (SUHBAS) <2
DEREOE Y P T A MESREEBIL E ATREIC T
b, $LIZNF—7 4V — 25 LEROR
DICHEA X =Y v 72 [RICT 5, BAEMICIZARE
DBIRANTFT, TANA, NI7T)T7HOHE
P LCcpl (w4 7m0y y ML) OFEREE
B v B RICHHEF L, B 0 2E T SRS 2 1T
WHIEBHBIZE 21T . MaEFoMRIc > VL TH
Rtz 0 CEIEHEEI%E 2179, TR0k
R A KR figib, 2 L CRfisEiE s 2 o T,
Hay k7R, SRR L) RO R IChFEE
KBS T W5, 0o ORI BRI, S,
A, 7 4 VA, AR, WS, &
G, ;2T uY—hEDnBn% L ot
e IR S i 5 RN 25 2 2 2 LY
fibit., ZORRELTD X I BEER S L,

L A7 7Y 7Bl aidmgedgic X b il A4
VAT A7 BEEMNIC D TRI NI,

2. YT/ NI TIVTDORY Y VBEOKRE (DNA
BEANDOBE) BIELHTRINT,

3. VANARILDETTATANA, RIVXT4IVA
O B BEPEaY TR MTRENT,

4. BgReEFMEc>wTI ray Py 7, vt ¥
=L, WUNE, TOFUVEBREDOA VS R T
“CEY BEREDIZ L TR S,

5. PPEEAHNEER D BUNE LIUNA AL v AT B

14

EBIE L O TRI NI,
6. B ERIA T 2EAE L OEABRMESIIL O
TRENT,
7. B TEEERD “E” OWMIREEIE L O TRE
nt:
8. ANLIREEEGROMIEIELIZ L O TURI N,
29 LRz £ 2. 5B TR 25
R e BBREIZEIC & 5 / TPRB ), TG
HPABIZE O MBI F~DIEH ) © 2 207 —
R ERDIZIT 2TV E R,

37 2RAFL—Y-—EHMREZRAWVLCHER
e

2 TS S AT L B LEMNSGET L TR O
LR T RE 2 AHAR % . A EIIC BT AR B R ge
DAEEL 72\, Z OEREIE, AR S v 7 O AR
WENEME L 2T 2, Z OB K,
ig a1 & 1) 2 MBEEEEE S 2 0 7 7 H A o i J A AT
UL 2 W72 5 Lo T3, 2 KT HEMEIE 1R
2006 4 1 H., EEESRETEICERARR A B #B#Hs
AEL 7 Lk ) IEFER AR 2 ik & LT
il 3BR S LR Plic d b . IR LRI &
W) Bz BE L CHRAIIEIZ T > Tk v, £4—
AL EA AR OEELRIcEb R o7, LL,
NA AT ry—=—7udzr bOBHzEZT, #
DEMCPTIL L DILFRFZE (2 #F) 2B L7z, 35
i, ABEBAERRSET E L CoERAME L I BT
72 K0 2 AN 2 124 T B ARSI E S, &
P PE P TSRS T 22 R 23580 L T v 2 L [FFSE
LwIHETIR, BRI, HERBEO L DEED
THHMEFEML T 5, F o RHARMNIREEER O
XEEZFCES AT Y = 7 FEFB L, B
BEMEEA — A — b FIHL T3, Z0fth, K¥EST
WRIEO AL ST, #3125 b ZOHHICET 2
MuAbEn% FHE SN TW» D28, 2 T M
WEOHHBARLTED, v v 74 LB RA
A b EY) ZE SRR e AINETIR B R 6T
Wi, TRTCEZT S LEEATERRETH
%, E7. NN OHEFIEE 2 LD, A A 551A4
A=V Il TR I F—2EFNIAT>TED,
Z DHGEES MM D K D 72 & DHE TEE) b R I
fToT\w» 3,



38 WER

FFas b BAEFEOIHIN L T D REET 24 1F
DRI, & 1,500 A& h oiffk#E . RAbid:
BREBSMLTw25, SRR TIE, BiEWET—
KR > 7o N TEIN O i Sl D W58 % 5 o 6 %
BRFEERT =IOV TOF@ITbNTED,
N Z-opF & LTHik Lm0 N 4b T
R L 720 PlanteZimibh & TReE s, 233
L7332 Eb%\0, &I, FE6 — 8 I
P72 7RG TS L L TUTbR&izZz o
#. FEESEE (B) "7V 7HIMIC X 2w {s s i
DM, ~ LB, ) | ZoBBIED "7 7
FERIEEME ) ORFEFME B L 72, £, N AT
T v —BIR O A BT ZE 2 035D S F e L
7 RFETEIRIE TV v — ) ICBhS 57, 6 [\l
EoTiTbie THEDAM - LI - 556 O
e 2 TIRBLIRICE T 5 57 5 7787 O 2RI 75 283
DHEA DI E A BRSNS L 2RO L. 3
Hfrbnse "= F = 2 —a igd) & N EHRLE,

DWFZERIE. %= a—u v [FERGLE & BT W T
DIERZHDOERZED , BIEE7 —L > Tw 3
BMI (Brain-Machine-Interface) Wt DHiZE% & C
52 LICHG L, Zoft, BETODNLIVDYS
> F T AWE S ATP Bk, MZERIfR DT 2
Z. ZNZhoHAKCEBIT2M%EE 22 =271 %
BT %2 ETROIZRIZE>TE D, FiaBoflk
WCHHBEL T 5, LA B & v ) 778 o Al
ZRET B HRE L L TR BINIZLITM 2 & DI
DFL 2 fwAY 2000 — 2005 FEOGIHRBIETHA - v
T1% I A2 BT o3,

1. Maeno E, Ishizaki Y, Kanaseki T, Hazama A
& Okada Y (2000) Normotonic cell shrinkage
due to disordered volume regulation is an early
prerequisite to apoptosis. Proc Natl Acad Sci
USA 97:9487-9492.

2. Okada Y, Maeno E, Shimizu T, Dezaki K,
Wang J & Morishima S (2001) Receptorme-
diated control of regulatory volume decrease
(RVD) and apoptotic volume decrease (AVD).
J Physiol 532:3-16.

3.9 HREMESR L OHEFARIRIC K SBELRFEE

SRR 18 AR & FER S NG XD 9 B TsE
EDILEFRIC L 2D DIE ST HTHD, ZDIH b
KRR DOMAEE D —FEH L r> TV 25X
Ths, $8THDH L THFEAN, Hdwix T
FIFHFER ) 12k > TR — b IimCiit 45 #

S R IERESE - JERIFII0ETE D 36

WZRATWDS, TR S D & D IR AT
BO% BRI L OILRIZEHRIC 10 SiftEH 5,
noDIFEMME L OIFEFERIC X 2 RED ) BEE
ICHHEREMEEZ 6N bDE T ICET 5,

1. Fujioka T, Ross B, Kakigi R, Pantev C & Laurel T (2006) One year of musical training affects
development of auditory cortical evoked fields in young children. Brain 129:2593-2608.
COWmXIEAF T D uy P RELORFET, 4-6 BILCB T 2 1 EH O EREIIBOMEL ORI E T2 2 &
ZRL7%bD, Times, Washington Post % EDEKD 7°L A TN S iz,

2. Otsuka Y, Nakato E, Kanazawa S, Yamaguchi MK, Watanabe S & Kakigi R (2006) Neural activation

to upright and inverted faces in infants measured by near infrared spectroscopy. Neuroimage (in

press) .

Z D AF YR & DRI T ARSI VEEE (NIRS) 12 & - T QBRI EEREERE 2 H R L 72 b D,



10.

HAD% O THIZERN & e,

Nakamura T, Jeromin A, Smith G, Kurushima H, Koga H Nakapeppu Y Wakabayashi S & Nabekura
J (2006) Novel role of neuronal Ca?* sensor-1 as a survival factor up-regulated in injured neurons.
J Cell Biology 172:1081-1091.

C DI LMK B X OENIIER S € v ¥ — L o EFEPFE T, MEN Ca’t #iAEND—>ThH % Neuronal
Calcium Sensor 1 (NCS-1) HHEREIC X > THML ., MREARHERT L LTEMT2 2 L 2WHORIC LB DT,
News section THU 57z,

Sasaki M, Takagi M & Okamura Y (2006) A voltage sensor-domain protein is a voltage-gated proton
channel. Science 312:589-592.

C DI R AW & DILFPIIE T, ROIAHTH » 72 BAAKEFNIKEA A v F v 2T TF2IHR L
LD, % OFHTHES N, H—FEHOHAREHIIE 1\ L 7-2 % 2 3Rt HAEME 2 ZE L 7,

Sakuma K, Fujimoto I, Hitoshi S, Tanaka F, Ikeda T, Tanabe K, Toyokuni S, Wada H, Mio T,
Mishima M & Tkenaka K (2006) An N-glycan structure correlates with pulmonary metastatic ability
of cancer cells. Biochem Biophys Res Commun 340:829-835.

C DFIF AR & DILFIPIZE T, DM~ OEEBEE & N —f AT BRI ¢ 20158 TH 5,

Kitada R, Kito T, Saito DN, Kochiyama T, Matsumura M, Sadato N & Lederman SJ (2006) Multi-
sensory activation of the intraparietal area when classifying grating orientation: a functional magnetic
resonance imaging study. J Neurosci 26:7491-7501.

CDFHLNEAF I DY 4 — v ARG L OIREAGET, AHBMETF DA %2 HHEE X CMETT IR, wins
SHIHRIONGE§ 2 2 L 2R L2 b DT, @HUINT 2 KGETH %,

Sabirov RZ, Sheiko T, Liu H, Deng D, Okada Y & Craigen WJ (2006) Genetic demonstration that the
plasma membranemaxi-anion channel and voltage-dependent anion channels (VDACS) are unrelated
proteins. J Biol Chem 281:1897-1904.

CDFXIET ARF R VESLRE & OFMSCHHE IS < ERRIIL RIS, VDAC v 373w F o7 =4 v
FYINVDGTRERETH S L) liFzE L7,

Lee EL, Shimizu T, Ise T, Numata T, Kohno K & Okada Y (2006) Impaired activity of volume-
sensitive Cl channel is involved in cisplatin resistance of cancer cells. J Cell Physiol (in press) .

C DOFIFEEERRY: L QIR T, 724 v F v ROVIEEREDGN VHEDFH L WA A ZRALTHE I L
ZIFCOTHL T L 7,

Kulik A, Vida I, Fukazawa Y, Guetg N, Kasugai Y, Marker CL, Rigato F, Bettler B, Wickman K,
Frotscher M & Shigemoto R (2006) Compartment-dependent colocalization of Kir3.2-containing K*
channels and GABA g receptors in hippocampal pyramidal cells. J Neurosci 26:4289-4297.
COMXINEFAY DT T4 7N TRYEE DIFENA T, FBPCHIEDHED & 7 SR IE O 5% 8 1 BEMERTE I
£ oT GABAp ZBREN VT LF ¥ ZFADY F T AEFCOAIETE I LE2RLELD,

Isa T, Ohki Y, Seki K & Alstermark B (2006) Properties of propriospinal neurons in the C3-C4

16



11.

12.

13.

14.

15.

16.

17.

segments mediating disynaptic pyramidal excitation to forelimb motoneurons in the macaque monkey:.
J Neurophysiol 95:3674-3685.

DRI ERAREE L ORAY 2 —F v EEY X A RE L ORFFE T, SV OBV CREEHKO A% F
FOME) = 2 —0 VITIEET 2EFME G 2 — 0 R2ME L, BRECTHERBIFET 2 2 L 2WOTHS 2
L7,

Shirahata E, Iwasaki H, Takagi M, Changqing Lin Vann Bennett, Okamura Y & Hayasaka K (2006)
Ankyrin-G regulates inactivation gating of the neuronal sodium channel, Nav1.6. J Neurophysiol
96:1347-1357.

ZOFMSIFIIBEREE & DILFIIZE T, ankyrin-G 25, MR OBEICHELEMKAES ) Y L F v 2L OR %
LT3 I 2ot Lcb o, BsiRlin &R 2B 2L L 22,

Nakamura M, Watanabe S, Gunji A & Kakigi R (2006) The MEG response to upright and inverted
face stimuli in a patient with Williams syndrome. Pediatric Neurol 34:412-414.
CORXIFBMBEGFEE a0 = — L OLEPE T, RENLHRERES 2 29 2 Williams KERERELE O SRR %
IR IX %2 -\ TR L 72 b D TH 5,

Hoshiyama M, Kakigi R, Takeshima Y, Miki K & Watanabe S (2006) Differential priming effects of
color-opponent subliminal stimulation on visual magnetic responses. Hum Brain Mapp 27:811-818.
Z D IE A EERY: & OHFEIF T, subliminal I 2 BHRRAIBENE 2 IMBEIX % F » CREflICHET L 72 b o T
b5,

Liu H, Tashmukhamedov BA, Inoue H, Okada Y & Sabirov RZ (2006) Roles of two types of anion
channels in glutamate release from mouse astrocytes under ischemic or osmotic stress. Glia 54:343-
357.

COFSIIHEBERRA L 7 ARF R VESIREE QIR T, 7Y 75 BV Y S VERHIC 2 R
DT =FVF o RVPMHEELG 252 E2IICDTHL LI LK,

Itoh, M, Nagatomo, K, Kubo, Y & Saitoh, O (2006) Alternative splicing of RGS8 gene changes the
binding property to the M1 muscarinic receptor to confer receptor type-specific Gq  regulation. J
Neurochem 99:1505-1516.

C DI RIEANA AR B L ORBRY: & DAL T, MRtR RN G HHE)EEHEIREF RGS8 25, M1 AR
AV =y VBB EEEMHAHT 2 2 LIk DERRBIFIT2 2 L 2o IT L,

Mizokami A, Kanematsu Ti, Ishibashi H, Yamaguchi T, Tanida I, Takenaka K, Nakayama K, Fukami
K, Takenawa T, Kominami E, Moss S, Yamamoto T, Nabekura J , Hirata M. Phosholipase C-related
inactive protein is involved in trafficking of gamma2 subunit containing GABA 4 receptor to cell
surface. J Neurosci (in press).

Z DX AF IR & D EWFFE T, Phosholipase C-Related Inactive Protein (PRIP) 2% GABA 4 Z&AMRIZH; &
L. MlEEA~OBE L L CiHlAadiazilv, ZEEEREOMBZIISEI T L2H oIt

Kaneko Y, Danev R, Nagayama K & Nakamoto H (2006) Inntact carboxysomes in a Cyanobacterial

cell visualized by Hilbert differential contrast transmission electron microscopy J Bacterol 188:805-

17



18.

19.

20.

21.

808.
CDFSCEHERFE E OIFAPE T, MHEETEMEICE DS TN F Y TIZB L TRARIC» b B LE R
EAEOMAE G2 O TBIEE L 72,

Ohta A, Danev R, Nagayama K, Mita T, Asakawa T & Miyagishi S (2006) Transition from nanotubes
to micelled with increasing concentration in dilute aqueous solution of potassium N-acyl phenylalan-
inate. Langmuir, AGS Publications Web Release 08/24/2006 (Research Article)

COFSIEIORE & DIFPIZET, 7 22V 7 7 2 VIREICK T 2 260BRICE T, lH L REDHFETF 2 —
THED S I R VEENDEB 2O TR L 72,

Kita H, Chiken S, Tachibana Y & Nambu A (2006) Origins of GABA 4 and GABA g receptor mediated
responses of globus pallidus induced after stimulation of the putamen in the monkey. J Neurosci 26:
6554-6562.

DI KRE T 2> —REE DY V2 e —HOLEDIIET, FERITEHIUFCT bz, MK L RERI D
5 RINFEEZ D T H 2 i ERNET~D GABA tEATOFMIZ DWW THE 2T L 72,

Ishimaru Y, Inada H, Kubota M, Zhuang H, TominagaM & Matsunami H (2006) TRP family
members, PKD1L3 and PKD2L1, form a candidate sour taste receptor. Proc Natl Acad Sci USA
103:12569-12574.

ZOFIEKE T 2 — 7 R EDEFAPIZET, TRP Fv * V7 7 2V —IKJET % PKDIL3 & PKD2L1 »’~7 1
7 — 2 L CHRMIBE TR E AT 5 2 L xHo T L,

Yoshida T, Inoue R, Morii T, Takahashi N, Yamamoto S, Hara Y, Tominaga M, Shimizu S, Sato Y
& Mori Y (2006) Nitric Oxideactivates TRP channels by cysteine S-nitrosylation. Nat Chem Biol
2:596-607.

C DFSUFFHORY: & DLFFE T, TRPCS F¥ 2 AN NO k3= try il w)RH LA A= RLIC
Lo TUEMHLT 2 2 L2 L., ZORERBELIIS IS L 72,

18



BRI MR T 24 BE I HERS

g - e BERAEREE | B IRBARET )
EFEX Sy Fr— Fr— gess SAMERALE | ECAEEFE | R EAH 7
eSS e et
SR 13 R
PRINGE e 28 6 17 12 10 3 76
HFEPIFRSIMAE 169 28 323 35 48 12 615
K PRI 10,276,000 | 1,871,080 | 8,100,000 | 1,116,280 | 1,777,000 | 1,000,000 | 24,140,360
Ep I ={ Wagc | 4,200,000 900,000 0 600,000 500,000 150,000 | 6,350,000
TR 14 R
PRI 33 4 20 10 11 5 83
LFEFFES AR 206 17 470 26 50 14 783
i@l 11,091,700 975,080 | 10,100,000 | 1,116,280 | 1,777,000 | 1,000,000 | 26,060,060
Ep I ={ VARl 4,950,000 600,000 0 500,000 550,000 250,000 | 6,850,000
SERK 15 4R
BRI S 28 7 17 11 17 6 86
HFEHASIMAE 220 33 364 30 79 18 744
i SR ] 9,800,000 | 1,132,740 | 9,199,100 | 1,120,000 | 2,130,000 | 1,200,000 | 24,581,840
Ep T ={ Wagi| 4,200,000 | 1,050,000 0 550,000 850,000 300,000 | 6,950,000
K 16 4E)E
BRI 26 10 21 12 18 5 92
HFEPIESMAE 180 33 333 26 73 16 661
R P R 3 9,406,000 | 2,285,000 | 8,500,000 | 1,120,000 | 2,130,000 | 1,200,000 | 24,641,000
THRE S R AL oy A 3,900,000 | 1,500,000 0 600,000 900,000 250,000 | 7,150,000
SERR 17 HEEE
PR % 34 29 26 10 11 6 116
HFEFESMAR 197 126 434 29 42 19 847
=@ AR} 9,453,340 | 6,117,180 | 10,823,000 | 1,304,000 | 2,046,020 | 1,352,000 | 31,095,540
THRE S R AL A 5,100,000 | 4,350,000 0 500,000 550,000 300,000 | 10,800,000
SEIK 18 FEJE*
PR 2 36 27 24 14 13 7 121
HFFFESMAE 248 111 409 45 47 25 885

* 12 H 20 HEAE

19



4 HFRERE

41 BE

2004 4 4 HIC HARAABEM IR L., 21
B F BB T o EUE AT SE o BB DS TR
ENTw3, MWHEICIE THARMES S ORI
2 WFSERHAE g 12 X 2 FBRINIFR O HEEZ X 3 |
&L FlHHIEMEIC I THRAEANA AL v 2R v
Y —ICB T 2R OHEEZ £ WHZEA o g Ic &
LT WOV EZ BT 5 LErNT
W5, SrEFHINFAERE & (T 5 2 o, BB o
ok O In 2RdEfERZEA L 2O T
ik & U Cifsidsis (BRIGBAESE) 253 on
T3, 2006 fEEIE, EFERFERTD S 1, A%
2 EKILBEIZDFGEREEH & LTSML T 5,

INEFTOWFE L L CiE, SIS oM e L
T A= ITH AL Ay & TRIPAICET 2 e
R, D2 DD T — 2 THIREHEEESFER I LT
%, F7c TEERIRILEEM. & TEBERZEILE
By L) BB L & 22 2 & & b, W%
HEIN—=T VLD TR AGEE 70y = 7 by
DHEE I N T B, BT Tk & LD
S5NTWV 3 TNL F T v — DB - @em
HEMTE &, TEBEPIZEILATE R, © 1 DD 7'm
P/ FTHDB, £ THSEAIEEE 70y 2 o
M1 OHEDIE, A X=V v T -4 v R SEBE
FEAAHZZ R ORI 2 R — A & L 72 6lE - YR 3
RIGA A= 77 | THARHAICE T 28 L2
1 “AEPRICE T 2 EREA & PR . THTRL
70— L 2EMBROMBH, 3 7v =)
Mz, BRI (AN A 225 T) OIS
WML TS,

42 HEEBEEIOYVIIN TNA4AHDFE
VY —DEEM - BERERFI B

2005 (PR 17) fFREX D AERWFZ L E L THE
AW - T EANA AT A T ARy Y =D
boT, B 7y 27 b TS A TRy —
DEBERY - WAL ERAIZE ) hED ST 5,
KU ST, WHEZEMEITR % &0 A B, MRS

20

NAFHA TV ARy — EEVL 7TFD 11 A
DA YN—IC K BEEHERB R 70y = 7 Mt
HED R, EEZT->TE D, 5 R 2 £ H OARE
. WERIR £ - ZE TR 2 L IS TR S 2 001
FrcfEmsbTtonTnd, 500, P18 Ficik
S BRAE R E IR TV v — D4R
EE—FNT 7 b BEEANIEE 2RO E LT
BL, N AGTFRyy—% ToTdEffte—%L
7 by EVIH L OERDSHERT BRIV —
T DMEEERHEMET DAL D TAXA A TR
B — DOABER - A TSE A 233 SR T
32 E0HIfEIN S,

T RTOMIMIE NN D % bk 7o BREEE R % 24
LT, Z20fEHRzEMho s 7 FVIcZ L, 2k Y%
FRLA S FAMIC ST 5 2 L Ic k> T, BREA
BICDR LKL WL BB 6EETWE, 207D
WERICIZ SR SR 2 DR ICEA T 5 2 v —28
SHEILEIN TS, NS5O, X013 —
DL ZWE - DT OWED S RHT 57201
i, N AV A ZVRADARLBLTF /)77 /0P —
ZIILDETELDREZFMIHEDIS DS A
K 5578 % 2 T EBEIITE S AR IR & e > T B,
Z 2T, M2 B VTN T3 T v — D IERER
W78 % B 2 B D a7 22 BRI+ 43 BP s A JE
RZEBHETHZE2HEL TV,

ZDOWEH ORI VR 17 FEEE B (1. 7
HHERY - SEBRR Gl RATE O R, 2. AR EIY
DT D HCHHAE £ \MEROHEE, 3. A4
e vy — it - BEREERDIAH - v T —
7iEE), ThH., BEHNERIUTOLEDTH S,

1. SrUFHIEERY - SRR gkl A IR o BB

INA ATk v — DIERER) - XTI R . H
SRBHAI RSN O B T2 T O WFZE5 [ o 47 B i
1) 22 {8 AN SRETUG Hl L R ZE % rhi%ic LRI L,
Nz BRI L T E 0 R ZE T2 R IR RERY.
FEICIZAVEIRTFEREEE & O2ABR AL RIS 2 b D 2,
Ko, BRENSIIETTDO <A ~ F &2 X)L 25 - 4
AT 2 LIk >T "M AT TRV —DEXR
TN DOHEE R 130> ) . 2 E TOMERINIFE T



LR TG 72 20 o 7281 L B O SEBERIIFZE % 42 A
EIWEZRT 5, Z D7 dIFHET %2 58
L. S4EEI, HEL Y —, ity —, Nat
v — BEREL VY — By — XA/ ®
VY= T /By — LRy ARV E
Zic, FRET &, Sy F7 7 v 7k 2L —
W — PP, SN, BT EITE R E 4
BEMiEBREL T, N5 TRy —D
Wit & BERE 1B 9 2 78 & 0 B EEE I IS BB 9 %,
SAEEE X BRI DU OB &2 175 72
s N ATy —EEE T 2 7 FH) AT
e 2B R T 572012 11 oWty K—+ 2
To7
s NA ATy —E@ET O Y 2 7 b O
DT, N A2 v —BEE 21T )
HE=IC 4 NOREIF2IEM L TR 2 HEE L
72
H B#E filas B R
PERIERE SR AR
BB B BAE S R
FRHA iGN A A A Bt Je sk
- EPAERREAGG AL AR (N Ao vy —
& PRBRRE) (CHEREIND S 3 1R BEREAD S 21 1
DIRHENH Y | EHZ DR, G 23 RIS 17z,
I, A7 v =7 MEA OEKENILFRZE %2
NEICED 9OZFIRL Gl 12 AR EHE I
FFSE 2 % ic . BEREAE & OIS 2 L MITFZE 237
biTns,

2. AIBIBIRD 72 O D FH CHHEAE & MR HEE

iz DDA v FPAFNVICHL#E- A F F
DMEENIFTE DR % M 2 72 011, AWFSE % H 9 if
REHS ODHMAEVRLETH S, $h, TDLIH 7%
IR 2 Rt I HEE T 5 7o D123, = LT 4l
MEBMiZRF o 72 L\ 4 TORROWIEE % #
RTBIEOMETHE, Z0dDIT, HHITLY
F v —a— 2 L EBEEAMGEE 22 HMET 2, LBR
T Ta—F LWHSE LB TOL I F r—a—
A%z Gt L. BREENRITZET & E0VE T % RSl A
¥rvezrnrXzsvf v rotaibzHELEZL
JFr—a—ALPMET B,

ARG EARIIC DA T DTGB 247 5 72

< HEITHEAEMEN L=y a2 LTy T L

21

T, PEISHETH31 H-8H4 HIZBL T NA
FTHFery—Eorl—=vra—x Ty
75 v 7HARE L ZDIM ) Tin vitro FEBL% %
WA F VT v 2V - REAROTEREMRNT) % Bt
L., 2z 24 4, 8 LDOSMEZE 2R TUIEH L
fitiHE ., fEaRecfasfrbn,

© 98 H -9 HISINT 3 5 2 BEAREET

A F T v — ORI - B AL EZE, L
7Fv—a—2%GMEL. THEY - YDA A
BTV —IZFEE) LWwIHIFZA LB E, 14
#4138 (Y &Yooy — 12 8, Bt
Y —18) O MTbN, 100 %82 5
ZMD3H 1 . SO, IEFH LR Tb N, £
7. 1 HEO®WITIZBH S fonsz, L 19 48
FEDBZBERIAN 7 7 —F % ABEEN T
7u—F LI TOL I Fr—a—2%
FAET 2 P ETH %,

- BHTPERDLOICEFNREL ST 2T AT T

DWFREZLED | IBHEDOH -7 11
i1o7,

IR L TR

3. N4 A v —i%E - BEMEERO L -
Fv b7 — 2
KFEAES, L7 Fr—a—2, Eiii#EE0OR
Mz EDINHIEHICEEES T, Fikl vz 7Y
A FERBL T, LEow% - BEWED & Z ORI
DLTREICHERAERFET 5. HITiE, XM a1k
V=W L 2 DA O EBRY 25 BOE G H 2 IEE L
INERELTCR2ENRY b7 =270k y—L L
ToOREZH> T L,

SRR IX BRI DU oG B 2 175 72

« F =A== (http://www.nips.ac.jp/biomol/)

TlZ, HEE 70 2 7 F ONEENRE L OIS
S LU Fr—a—REIcOoWTAL BEZTD

Ehic, HiEruY 27 P TITbNETERE Z
B2 72,

« BRSO 1 D E LT, TS D FR v —

WH7e4x ) % FR 18 4F 6 H 26 - 27 HIZhiRi A ~
77V YRy —THfEL. 58 HDSNM%z1FT
NA T FFr v — BT 2 REFER, HlcH
EIEFIATo 72,



43 AAXR=IVITHATUZX

WEAE I, MUEDTZE & LTI & & DAY
Ofth, 8 H (2005 %) 12 2 HE D> v A2 L% B
E.OREREY ) 2, SHEEI, KILER
(FRBHENA AT A v 2y —) BREELRD
RS > 3 WFZern 2 thiaic T A 2 v % X — 2
EL7OtE - BB 3 RoiA A =P v 7 BT —
CICHHEE R A Y — b W, MRS X
DToEh Th 5%,
<PEMES >
Ok

Rl AN A A A v A vy — %

i LG

RGN A = 2k v — HF%
WRECH]

MR G N4 A A v A v ¥ — Bh#dz
FrRIESE FHERRAITZE 2 v 8 — B F
NI A= BRAEWHIERT i
FARKE— LA
INERIR B ST T RIEARITE T BB
fiHl sk o1 REAUHET Bl
BN BE YAt set Bz
Bk S ETseT BT
Rlibrk SEaRHAVZEaT Bz

<tHEMESE >

S OKIF TSR AAE A 2

Dr. Youn-Jong Kim

HREERERF AT (KBSD) & 1 SRS

Z OO HEE . Aalkl o B8 %2 A2 SR
T, Mgz EEMETCBIE LHNEZ L5 2 L, 100
JIROV R B EOBE R Z RO HAA R AR - €
777 4—%MFTLIE, JHUC XD EEE:E
JEFPAMELC L & 2, 2UREEIECEE L, MEEE
PCeHEE STV T2 Lich D,

I TH - 7203, ROBRD 7=,

1. fhEEHIIE s F 7" 2 OB IC 3\ THITST, 8T
DITHIDIATRE & 72 > 7,

2. kY 7PNy v 08 Wit ORI %
HETIT\, apical HJITEDHED® & 117z,

3. Ptk2 iR OMUNE, 70 F v 7 74 N—DH
W - FEEEMBIA A =2 v BT, B REECH

22

feE s % FE T &E 7,

Tt % o A S B AR o A7 AH 2 FE BB EE % 1T W U

B EBUNAASAL v OEERER L,

5. RNA Bt 7 v — 7% % GFP & FRET
BOEETITo 72,

6. HEE KBSI ? 100 5 AL b B2 M HZEH I 7 v
77 L—F L., 800 kV o & N7 7 7L
MzEBz2 R TIZLOTHZE L,

7. DNA in vivo #lZZH Ot - EEILH 70— 70
HEREITS T,

8. BWHOKENA Y 7 28 —DERETo 1,

9. MEMlEs F 7 A DI - BEEMHEBA X —2 v 7
HEEBR L 7,

Flo, BRI A A=Y v I A 2 AT VR
U7 L EA BHEETTZERT O 16 A EIE 1 2 v
7 7 L v A EHFEB#TIT -5 7 (The 16th Interna-
tional Toki Conference; ITC-16), 27 7 L ¥ A
FA P HA X =Y v TDFLERZ A, “Advanced
Imaging and Plasma Diagnostics” & L7z, 12 H 5
H-8 Ho 4 HIH, Liiio£ Z b €7 28T 250
ANz, 3 DODIFEHEED > ¥ R 7 WDHlD 0
oo MICAR=D Y I HA TV RICHT > VR
T LT D TH B,

Tomography, Electron  Microscopy, Medical
Imaging, Plasma Imaging, Biological Imaging

ITC-16 @ proceedings Z “Plasma and Fusion
Research” ([ FETH 5,

44 HEEEIOYI N TBABZICE
¥ BEE & 215,

2005 CPRR17) FFEX D 370t - G2 h
DELT, BEEE 7aY 27+ TR L 2, 2
HED 53T 5, 2005 FEDH 2 [ v R T A
BT 2006 (PR 18) F-REELARE OGS /7§12 #at L
R, 179 X<RICBIIEy3aL—vav) &
VEYIRIZE T 2 W & BEESS) L o 2 DoH]
HEABREL T, ZNEFNONEETHT 5 LI,
R O & ki &2 17 ) B OWFZE 2 % Mk L
T, k2L T D30I HtTc7ued e
I rERIGIHEET S Z L Lo,

PUN . AP & ALRFEGA (FhREFERE SR - JEH
M B#z) & EBEE (R - N WS iR ITZE5



M #EER) a7 A= LTEMLTws Y
RICB T BIERFS & BEEERS ) IcowTET,

LRBEREDO R D LB 2RI S 212, FEEEICE
W TREEZRK T 2% (ZL XV E) I2o0wT
DHfFE, oIRED. TRENTOIL XY FOEE
AL EEHDOR D & DI & 2 BEREAIHEERE ) DRI,
Eoid T EfREEA O MESENE, 2o IcT 2
CLEDRETH L, 5T - MEOEEZBICH T S
LB TOEEWS»ICT BT TREL, T
BEEBTEHIC X 2 FRBEBE DRI, 2 TR o HRs
FEIC X ABRER AR D Z ik Y, MllEEE D1
MAWHEFECcELZLEZOND, 22T, BETP
HAEZ EST L 0fEHs, flafkiEo X 5 %
27aRLVRVANBEINLHRLIFTL L &
S B L D v 7 n alEE A S iz
A S S IS EEOIR 2 BV 2RIF S 2B %
BURS 2 2 L2 HEE LCREIZBIA L 72, 54,
BT L DS L 7za 7 X =L Z DH Y
BT EBY)THSE, WIhd, MERFEG 23t
WMOFX—7—FEL, "ERA BEMRICIEIT S
MRS ICEDXHICHFELG LT rE2HL 0
THILEEHEBELTw S,

BRI IZ, AR V=713, BBV Y S Vi
ZREDFTEAWEIC X 3 G EAEIGE ORI
DY) Dz | ATP REET v 2V DIEBURDUREEY
7RG LR O 21, MlRMIFICE S T2 7L R
F DA THEAERDOFE L 2 OBERINEZR DT %
fiote, BRI V— 7%, 8% AR, IR
M DWEFEIN 7L 7 F v 5 X 2 1EHHE
KT Tia ST, BaTEe T L —HET
BRSO B2 S 22T B2, RE R
#a R THEE AMP X F—YHEET2RE L LHE

BT a 2 7 b TR E ik a7 A —

ERENY) % S TN 24T 5 72,

S AR FEHEME U 72 PR D B IC D W TR %
7oz, N B, AR Bl E2H, Brho 6 bt
N — T E - T, 12 H 25 Hic, [ THF
RRERZTo 1, LMD ZNET NI 5 0R,
B BEECHEZED LS b, BEEIEL T
WL ERMER L, W OhDEMEHIEZT S L
DTotshThsr, (1) EMILV—7D AMP *
F—X¥%Efl L L% energy N D EHEEHERF OB
WL, AV — 791> TE AR X LB
D7 4 — Ny 7TV Z TR IS T, O -
ERBAT 70 —F 2752 LICLD, XAHZZLD
BHRZB2 L TELINRENDZMH, (2) &
WIN—T LRI N =703, s iGHELRIc B
REEZCOMRIT 2L <, 2T OFE)FEEZ A5
ZEZHELTw LR, 3) INEIL—T
AT O EBERIEER OB 70— 725, AR
TN —7"TD, ZHEBRIGEREIEN T E 5 AReME
BB, LpLans, BRETIE, B2 (1)
IZoWTiE, BFY Y ISR B BT DIk R
T WELEBLTE ST, flhoHoyipuHiic X
57V =7 ZAN—ICFE 5 -DIcid, REBHELE
6N, ZNLADHETH, EHH ICHEEHE
WFZE %2 BAR HISK 2 & ) fEERICIE R S b o 7o, HT
Ly — FzAEali gz ) 2 &k, 9265
i, 2% ) OWEERH 2 2 L 28D TRk L 72,
Ll WO DER»DH B Z LIkiErTHY, %
DFEWE &) FR T, [FACHIII R E L EEL
WL T3, St b I ) TR % 5 1) T
Wz D T L EHETH 3,

BB, 7TH19,20 Hic, flRicCE 3Mo7mY o
7 MO R LD E N (FEEE LB
HIET22H),

NEEEE (43T
T EFEA]

(WA AL 370
AfREEEL (ZEEEDE)
HRGEE (R
SEHZ GEAT)
Prohsiic (AT

ERNICE T 5 RO S L ORRRER G 2 TS 2 7 o DFTRLY — L DFi%E
> HEERISEIC X 268G F X OBRRERT G 0 71 Bk R

ST REIE I BT 2 IEMOHAIT X 5 MRS E T DFERE D T
ERFEROMAIT X 2 R IE T OB O BUE D Y]

THEROHA S CHERED AN S 2R D BB Tk X 2 bt

TEFX T VT A FOEWD, EAREE OfEHIC M S T CHEFEO R

23



H3moruY ey bEEOTYRY I L 20064E7 H 19 H— 20 H

E1LE: 79 A< - BNEHRFDL I 2L —vayv
P —EE (EZ KX E) TGRAPE-DR, FHHi
Piet Hut (Institute for "Open Knowledge: An Open Source Approach to Computational Sci-

Advanced Study) ence

H WL (A CREHIBRAE AR ICB T 2270 & 2 7 uDBRITOWT 7FHERE O8]
=

R & (BRI 175 X< QR 1ARERS € 7L

INERDERE (RzRE ) 179 X<k H#EBEmEIR 2D ANk 7 —Y v —€ 71

AR GEBORARBIBREE)  TEAMOLE T (AMR) 2 HWZEHIES 2 AEOHAES S 2L —
>av

T35 2 88 BRI B T B E BEE,

ARSER (G "Morphognesis by Network motifs

SEA (RORE) TEIE 7 + — VT 4 v 7 OREENE & 1M

HBEE  (LEEED) TV 7F v« T FIVDERED S 72 & TE O IR EHERFHERE )

AILBIE (a3 A ) PP BT 5 THR &S

=M GEREE) MERFEEICE T 5 BFEN S Y — VTR

XS (i) Midry & TYIEL Oz, T2,

24



5 RFRHE - EFMAEEH

A BREEWTILRT O B 2 i dy 0 — D X AR BRAEHT R D
RREH ) § NG FHEE L TR L TRE - iF
JEREBIICIR D 22 L. HAE X Lo A B2 5L 0 76
JBIZHMAT 22 & Th D, 2DoIc, EHEHA
FHEREBEA OBE & AR O EFHAFEOE
BAC HZFEVL TV S, BUF TR KA I
DVTHRAR | RICHEFHEE DB DV TR 2,

5.1 BHROER & &

BRI AR REBERE (LUT T
Ki &) EfaPlEiRk R SR A B o KA R
Th s, EHEOWIEST T2 SME, ik v
2 R)IA WIS 6 R 5 B A R A Th 5, A
MR TIZF - L Lo ER2S & F 2o
7o IR & TR WA 2 A N — U TR 2 A
HEMEZT>TE D, ZOBRE 2480 L CHEEY
WIZED AMEER IS0 2 2 L SN EBTH 5 &
EZoN D, WIAOEEF & e A% 5 o 7 B
BHEDERICEHMRT 2 72010, FRoGE & b L%
RO RZREDZ T ANZIRD, PR 18 4 12
HEBAEETIC 109 0BT HEZRDZLTE R, C
N DB T EDKIETZENN DK, HFFRITEIC
BOTHMEOE M THEEL TE D, SHBROEMHY
MEOREICHFLET2b0 LHfEI NS, FTEOD
RlpgiiicBb 2 AMBEROBEEICE L TGAR SN
TR RERTAIC X 2 TRIARIIBERAM O F
JREFEHIZOWT ) CE 16 4E 7 A) & v ) 3G
B TH, @EAMSEICE T 2 AMEBEROEH
W) lebiiTws, KAHEKOWY HAIZEIICZ
D& REOIEEFID TEHDTH S,

X 5 I EGRIENIERICIZTIR 16 4E X ) K2p2ii
FREADZANELT) LA F£-EHifill2 2 & —
b &7, THUT KD RAARFER TN iR S O WF
FEBI )AL MBI O WIS E R & Bz b O
TLERWHLE L, ¥, RO LB
WThH 3ERMAELE VI THER L, 2T LD
EINA D% 725 ERIIN T 5 & b Dk & BRI IC 2

Wil

FANS Z EEABICL 72, ARSI &
% FRUCEICTE W TH AR R & 57 5 Rkl
R LEZZHMICET 22 Ic&h, FiL gl
DAIHPMEHE I NS & L DBIEAL IR < RS
T 503, 5 AFE—HHl & 8 3 R M A DIF I
DL LEEEEIIATLATHEEEZOND,
PR 18 AEFEIE 5 AE—HHIEBR 7 4L 3 XA 14
HDINEL T2,

52 AUFaSLDARE

5 —EHHIFEOEAIZ &b, B ILHiZ
53 B O FERE I 7 Kk % (A RIS D> DRI INITE TG &
HEDDHF LAY F 25 L% 16 EEL D 2
=&, TOHYF 2T LTEST, ML, >
AT b, itk EDRLZ LN EEME T LHE
DGR O b & o T, BB TEE, AHK
TH L T2 RERAD I 5, 3RHHZR#L T
5, TORHIT 2 r HEFER 2 HY§ 2 WH % 4 3
FIEET T2, PRE 18 AR TrlébkRE sy 727y (A
REEINBEANY) % 4 -6 A, THIlaEREY:) (BaEE
—HEZIY) 2 9- 12 A O TGRS ) (RS
BAzAY) & 1 -3 HIChET 2, FRTNOBIL -
B %42 038 H O HFT B0 3 1) B FEED & I i £
TR 2FREEE 8 HERCBAT>TWw3,
MR TIE 5 FE-EHFIEAR L D E-7 —=v 7%
M DOIERL % BRRIIC SR LT %, BIfE, Bl
ekt clEEEE % B-7 —= > ZRIH G TH44
1 (2004 20 S BHE%) o TREERIE (2006 4F22 5 B
i) T, ZNETNDONRE69 H, 18 AWML T D,
INSITMATEAE T riileEY 41 & T4
A7 4—~74 7 A 2FRbTH B, £
MR ERIC O 7 2EBERHE & LTE TR
XDEE ) VEmblE LS BE-F—=v 7T
WINTw3, 12 AIKBEICNKLE- F—=v I T R
T L TH % WebELS ZFi%E L T 2R EHR T
WD EEEIEEE D S Z DY AT Lo » T A
TRHIL TPk, 20L& AT a%2FH

ME -y eld, avEa—92y b 7= 2L EEHC AT LATH D, LERHZPEDHTOME AR L GTRR
HTEHELD ., HAPAEOYTHRNEZHR L 2D TEL LY, SEIELEBER LTI LN TES



LCHBE- 77—V 7B MEREIRE T PET
b5,

53 REHE

BRIl 3 2 BF9E 3 O B B I T EEE D346
OTHEHETH D L) BlLED» 6, BUERREBE
ZERe B DML ZTE L, PER 16 D & P ifahss
ZEMLTEZ, TNET, PO RIFEARAE
DELJEHT I RS LT E b8, ARERIZHAT 0 FE
ENEO LR BRHALE, ZoZtickbh, LR
PRI L 2 HE 8 K OHB oMk 2 liffc &
pltlhlot, LipL. fUERKEBEVEREE
> TW5 DT, %, ED &) Ikt L Tw (<
3, HETH D, Wik CEH S I L T, P
B 16 AT > 7AME O EMRIC L 25 H 2% B-
TV ID—RELTHEETESL LI, 2y |
kic7y 7a—FL7,

5.4 RANXIE

P DRABEE S & WS B — D ORI RF I
BTH D, BNTPEPRLDL THEICHERTE S
TeDICIIRFN 2 R— FBEETH D, HARYE
SCHRBERE > H AR 2 72 &1 K 2 3BT 2 ¢
BRI K BBEL T EORIFINIE DRI KD
LNTV %, CORDAHFETIAFEELELD 54—
HHl 1 ERKRER A2 ICOWTH 3 HHD3E%4
DIEHEZITH> TS, F LB D AR
B aEIC OV T, AYSROWIGEOEER
MY 2SR XM T D2 LIck ), BENEE
DHELDREFVEIIH T o5 2 LB TE L1
Pl b X ICiRATW S, HEAEEEICO N
TIFARERE M AEE IOV T, EE A
e, HHVIFZENERFORFNY R — 252
TW3iEd, ZOMDOEZEAEICODVTHH 5 TTHD
WD ERIToT0S, 61, REBEREK
BO—BE L THEBIHRIISMT 2 2 0RO
NaH, ZOWEBHOMGER I E L COMIZ X4
AT L. RTINS & 2 DR & SR X & 5 7 DI K
itk RA (VY —F7 29 b) L LTEH
L. #H5XMHET>T05,

26

55 fEKE DRI

R RAFZE RN B BRI ARSI N £, J
BEARY e B (FRAREEE « JERE YA iT) R ONE
{Rop i (FERRRERY © SBIZ2ASET) O 3 BB & K
Do T3, 60D 3 HIUIAMBIEDIAH %
MO P THEAZ D 2R E OO BHWVICHEL S
FHICEREBVMEEZIT>T0S, 2DXIH %
IR %A LT, HFOLCHELEE2BECL40
IR R EBEMARE ORI L) 3 HEKH D
Gl S F =2 16 £ 5 WE 1 BlfT>Tw 3,
S 18 AR ER R RN T Ic 282 3T 3 e
58150 HOFE, FAEPEZ D 3 HEICHZ H it
ZEFS, WHE IO LT AR ET o, SEE
IR SEE R AR & b BAHOBBDOSIN %
7o, FEEBIEZER TR X b A drfk ek
LR AY — L, E@BEOH L Wik
ERICbH 2 Z ElZZ>Tw5, ZOXY vy b %&4E
DLHEICECHET 282 2 L2T#BICT 2720, K
SRR SRR & DM T AL 2 —%AT
ITLETFELTVS,

56 MARZORZFREDRAN

APREAWEEAT I3, A OMEE 2 BN T 570
2, BRYED S DEFEIL L T, KRB EDOZ AN %
TV BIUER DA L RROE &L NFTHIHREZ1T->
TWw3, IN6DEZIEL KRR ICIZ, BT
FRMHEFEAMBAIIEE & w9 BoaE 2 o, BTN
DIFIEBMuGFOFMZAREL L TWw5b, ZITFA
TN A 3 X OB B 2 BLB0d 5 KERifn
FHT, RANWBIZEN 1 FETH 2, FREPDS
HEDOH -1 H IOV T, BAZBRCBVLTER
D%, MEDPZANZIIET 5, Pk 18 FFHEIF 18
HDRAEBEE 2 MWRED 6T ATz,

5.7 HEEBZHRANOXIG

P 17 4 9 H 5 HiCrhREEE#2 TR RO
KEGEHE — BRI H 2 KEFEE ORI
HIFT—) L) EHRZNL 2, JHUIRFARAT
DEEEV)I ZENFXF—T—Fit->TED, Z
NBWYNATONDE L2 RETE-0DIEIE
RO HAPKRAICRD SN T 0D, FRERD



RALAHL 2K 19 FEICEBS N 503, 228w
TH 246 OELY FH A D ELARI 2 PRI AT D % 51
ERrbbDEEZOND, 2 I THHELEH~DOR
D 72 DIEFEDFRR 18 FEEDHE I T T Thbh
o HRIICIZ. 1) WFERE - D AMEREO
WML, 2) > 7N ZDIERR, 3) ARRIEZERHEI O F
B, 4) 7RIy avRIT—DR, 5 77h
VT4 —=5Fuy 7Avk (FD) ofEt, Th s,
IS DNEIFEEI A — L R— I DF A
s, FRAEGBEMERNARE 2 F -1tk W»
T, 3HROBE MY ENS —F 1 v 20, K5
WTOEHBE O HlA IOV TIHERZT- 7
D, COEICIFIFABEE L AT, BHEOR
EZ2I»D I ELDPEETHL EEZLND,

58 HFMRAEBOEM

PR O T E X, IER SRR R A
F7 e L TEMOMERICO 2 EMEETH 3,
RA R 7 eI & > Tl & L CIERNICEREET
Hb, ZNERRFICHEFMARERANCLE > TR, &
=7 OW%EE &L OLEMRICE VW TR WIEEZZI
52 Eickb, WHER PR RE ) 2 E o, B

27

DEOIHERREZ LRI L, RNDAT Y TT7 v T
o T CTEERMETH S, Zo¥A
INHEL MBI EICKST, HOEWHM L&
WF7ERe 1% b Ofge e A S, BB ORIE
ZO%D D, DX IEMEIFE O FIRE I
MLT, BOEDX v 728Z & L TOEAT % 4t
T2 2 Eh, AHENAETOBERLHHGO—DOTH
%, 2D EMEHATIREERMNEE H T,
FEERMIC 1 AIEFOMABZRIETE 2 X9 1
LTWw3, HFFRED> SHEE D &H - 7 it L ¢,
Bk CHREZ TR T 5, EMBIRI 1 4%
DEFHTHRARIETH S, FInblhicy, &%
ELRMABICLDBES S OWREPEHINTE
D, BRI P ) TR E LTSNS LT,
B OB 2 AR TEELEH JO—D L
BoTWw3, ZhoDFEEMHI L W% %
2% LT, HAHBORBIC X DA T vy =7
FEVEL, TN HETT LI LM CHEETH
5, DX LHEEETET 20, EHPFCIE
HE B EORTIC L > THTPMREDIEL
WEFZERHIIC X LT, HEEOY R —F 2{7> T\ 5,
SR 17 4EEEIX 45 AR LT 3,099 T, SFRE 18 4
JE13 63 Acxf LT 2,603 DX EEIT- 72,



6 HBLERE
6.1 HE

WFZEBIG 0L A b I T 3EHITAD,
WFZE 8L O MG B O R 12 X 2 R4 cBId %
R HEAR, FELIZIEBHELRLOD, KEL L
HHZHED T2,

A BAERR SR IT O A %, [l 3 R A e
ZEAE X R AL 25 /N R RS OB,
RRFEEHFICL KB X DITbiTw 3,

RRMEAEDIERTH 2 REMEEEIC X 20
DRBNE, T F TOKGURDLORER, &I i
JH, WFEBISS CRIRE & 72 o 22 H % b & IR T
AT, fTbiTw s, HEPHIUL, ZDHITE
THEOREZIT) L L bic, MEICK > TIE A —
WX BRI ZIT> T 5, KEHOMEIE, Mk 3
B L A E R A2 I E SN, IFEBE TOHK -
MR DR E, hak S, DEABAIOHIE, FEO
Wikl e EfTH N TV 5, Z Ok S ik MR G H 5
VI —DF— L=V IN, RS Tw
%, F ARV B AR IC bW S, TSR
BIGA~ O BRI R UGB M T b T v 5,

BEORKMETOr 77—, £ v¥—%v bick
2h k) s (W) BXONEA Y 2 7
(H1m) oz}, HEkEzZIMNTTws, &7
TaATNUNT AR FOBFIRICBEIL TE, BFIERE
KREAZOIGC, MERE., PGSR I EZE L,
HEBGHEINCH o TV 3B,

6.2 EiFEERE

RelC, REEE X, DUT ORI > W T2 1o 72,

1. B FEBROREEOBE, EHI 2By ¥ 2 v
JREEFRE S 7z IS WIERT & LTt — B B
T2, ST 2 U8R mICRERITEE % s
5L EBIT, AL, FREESZIAE R &
2T 72,

2. TN ZH § 2 MR OESE ) KO T8y
IRETEZH T 2 8EY ) OB TEICT u K
ELTREEINTETL S, FTINTORD v
=Nz 5 s FIRELZKHO B, &

28

10.

11.

12.

HOMEZ X - 72,
REAHE, L — — BUHBEEE 2 55RIC
RS W DM T b T 228, SR O B 52
BRSETS I MR B P VEBREGE 2 WRICB 7 A
VAR & L g ORFfEE . 2 RS
BRI XY 77 A2 B o2 Fhi L .
B OEREEBICE DT,

. KM O—EBTARZA T ZEALTED ., BHED

B, R 2 BN 03H 5 DT, R A T 7,
F o IEREE 7 A R A IR A L 7 FEB AR
G, A— 27 L—7) IRy — L & [
L7,

WF7EEE > & OEBFER O IE LI D w T, &I
BEH D pH FHFEIC O LTI EZ 1T - 72,
ISR & 72 o 7e 7 A G R RIS S L
T, WO L WERIC X 2HEERITO, Ze
DR & IR O ML % 175 7,
EFEIRTTCIESERE 4 . 12 B) 2 #o9
EREBHD. )6 1 HEHBEHOKETDH %,
Yy — IR E R EN L b O T, FHCHHTE X
B & IS 2 LR 2T o7, £
7o, WEENRMEL H 20 Tr—YORRLZ E%
BErhTh %,

KB  K K DBEOMEFNCBI L Tid, HAR
PR 2RO T #HPEE SN DT, 21U
BT KA OWEA e ERA R IR O 7,
g4V y—vavo—RELT, @
g8« EEREREIATI) O DI, @ fESEofli
HomEz et iclT 2iEz 4 H
13 Hicfro 7,

PR 18 AL A E 2 . © KAt
i, @ HIfEFEDK M 5 DEEHIE, © HEA
AP B & O Wik z i 5 H 31 HicfT-> 72,
ILIFH X DRSS BRI O —B & LT, IREED
Bt A OO H 5,

i T B g (1 4) . 58 1 MR BE
(2 44) . REAWEEREREE 24),
01 AR TAEE (1 4) OBz
B35 & bz, B - iz s F—LY
AJ TR ARX v FEBIHER TS UL



B9 2 Bl 2 PR 72

6.3 R

R I R BB AR 12 B U TR ISR 23 AR 3 fi 72 2
L%, HIEBEWRIE TR ONIE (R E O F#
Fifill7e &), k- K OfiE . RIKRO = %)L ¥ —
fefk, avE¥a—%%y b7 =0 EOBRETFED
flEfh, EBREY OEE 2 £ O BRI EIZ DWW T

29

T 2ENH 5, FrAMFICIIRAREF—L
235 B H, KEBEHERIC S MIETE 2 L) Fifl2
B2 T, BBAWTE T R, B FEER R v
v —Mid, TRBIMICHERE ZED 3 P& DY),
KHEINTVEDT, 5B ED L) LhTPETUE
LT, O ZBEHNTRETH S, W26 0%
BHAOXIG L L CHEGESR O R RHE ey — )L D HGE
% BiAG U 7223, B et~ = 2 7 VO REE
At b HIETH 5,



7 WMRICH DO D HE

R I B BRI 20 B RIREIC X, BEA 7
MO b DG FEN S, W82 FERIIT ) HEITiE,
ANEXWRET HWZEICET 2 mBE, e 7/ & -
AR T I A ) M BRRTRE ., By 9258 o fi BIL R 72
EDBRT 5, oL TLRID ) B
SATNNTARY L R —=NFGARXY MITA
T, MALBEOLTEE ) 2 —-FD T =T AR
VEFELTTAT IV INTAAY FBHILNT
5, EHICHOED D 6 B FHBIDFEE L TS5
TGO A EATAORENH 5, T oD—FIEHL
PICBIRT A TH D . MBRE L » ) RN THRL 3
REHDTREAEVA, I TREHEEEDTHEKI,

71 EMNZRRETDHARICET 2ME
fEl 8

AHERFT T bR TR F2WRET BHE
Bz, MEG (B6igah) < IMRI (BEBE I AL IR ]
BGAEE) 2 T, IO TEE) 2 IMRERINCHIE § 2 5
BT ThH 5, MEG (ZEEF4ET 2 BUN sl
B2l Ta2boTH D, WIEIC K D IR EE
A2 %5 Z Eidz v, fMRI G2 & 5% 20
2H, FHCEENELS W E IN TV 5,

F /OO, BIAENAHE (TMS; Transcranial
Magnetic Stimulation) % H\>THNHEEZE 5 2 %
TEBHesNTWS, TMS &, B kicasf vz
B %, 150 ms FEEED R L 2RO KB 2 L T
2OV AW e R D . INEKRE 2 — IR I B 5 7k
Th b,

NS DR ZLT ) LA, AHEEITIT O
ZHSCEFGHEFEZRZE L, FFrfzkos L L
HoTWw5s, MHEESHEEE VI p.169 1248
L7, MEG, fMRI, TMS 2/l 2 < PET (X
b u CEE R . LB & & b IR R
FFRIZD WL, 2001 4E 1 A HAMEER 2%
M EES (BRER ®T R sREIR) »HEs%2 5

ZLTED, MEZEHATOREIZZDEHICHES
Tirbn T3, RESOFEMETIE, KRT 2
BAICBOLTHIFEAEDLAIC TEMiDONZ VD
HEICEREZITI L) E0IEAEEMNITTLS,

—J4. Te bERRE T ZEAMRICIE, BALZR
ETELE PHROMBLOEANZRETE ST —
ST MR EL ) LT 5NV VIFEHFOM
MHCHEA, PR IS FFE X D B b X b RIS L7
B - M E Vv TR WR E 5 FEE - RS fa
BEEATHINRET S L L, FIEDHEE
R CRAEZRZUNMITE L E L,

BT ESITIE, BTN A ¥ 8 — I Z T R v 2
flicoticboTnhkEE, BE20wikrfnT
W5, BN LFETRZ T 5E. HTEE OB
ICMEERB DA v N—DHA R4 v 2ED
TOBREAEBH L, HZET7 AV H0EE, RES
DA N=IZ, L, =4 7V F 4, (BRI
Bciwv) ~BAZEDPGEEFN TR TEARS R
Vv, Fo, EEOMREIA, S OB TE S
BEkZ NS (R oA D3H 2 FE o Hl 0 k)
LTCEDEI) BRIEERTON? Lo flADME
B - Mz &2 T 2 ERDEL) 2o IcY
ZMAEHFMELEZ ED X I Ik Do, WO
WEEIOBAEZIE) L) BEBTFEZED X ) ITEZ
20t vozwubws TR (Neuroethics) g
DOREB 7 v =7y 78N TETwE L), ¥
FOFEDMBEE 2V TG L & Nz REEDS
ELCTETVE, 2Dk BIFRDOERRLESHED
WMENEDZEEE 2, WHEEEROMEEZ 5% D
BEt L T BN H 2 L EZ 6D,

72 ENT /L BEFETHR

t 7 b BRI 2 I o TR, SR
228 - BAEGHEE « RIBEEG ORISR 13 i
SR &, R 16 4E 12 H 28 Hic Z2 o dtiEfEstas

*2 PRCE DM TER T 2B L CHEEL, ZOTRRICZ IS 2 & b7/ AR OEIE T ORISR E . SR %
WTHS DL &9 LT 2H%E%2 V), BIFEICH W 23S DRtDATTbN 2 5E b aEh 2, BIEFFHBUCBIT 2% &
Q7 A E CE ORBEXIIHERE I B 2 PR IC D Tld, BT E LTARIBHONRE Lk, 7L, 20X BIFETH->TH, F
FRICZ DT 27 7 5 USEEF BT 2 M2 W 52029 2 HI TS R S L 2 5412 3. AIRHONRET S, &k,
KIEFONRE L 206 OFMIEZER, BB FRBRK O AL CEOME IR IS 2HEICE »TH, KiFstolig%

& E 2T G E E NS, (R X D k)



HRINTw S, ZofEsrcix, Bk - BARSRO
B, WROBEALPEELRRL Y P EBoTWVD,
t N7 L R ETITE OEE D 72012, Il 3
PEBY T I3 B AR AT 7R iR 3 BREBY A drfa B AT
ZESZHREL TV,

REPEREFT DA, & b7 b BT
CBIR T 2 RPLIF IR S i Twvw 3, ThE T
Wl 3 BRI T H o 2 HHNIE, TTICEA LI TY
LB DM ETH B, DX BGEIE, EITO
WAL TO TR E B IITbN TV B2 F 2 v
795N BHOERELR S,

{8z, EETITICEE L TIREER 2 L <
ED TV B0, oM EHCBE L TIREEIc Iz S &L
Ty, LaLadss e F oREBOMTIE, EI(E
FRTITRE RSNy, B EENRET S Z
ENEZOND, TN6 DBREREITHRKERZ &
RSO SRR S R D . & v o8 7 S ikh
B L CHOMEBFEITICHEL 2Bk Vw2 TRETH S
EWIHIEZITT->TWVE, ZNsDEHI W T,
AR T EHTICHE U 7 BRI E 2 ZE R ICHRT L.
MIRED S B BAITIE LB NENIGZHLS X 5 12y
BE525%9ICLTw3,

7.3 #HYELR

Y I BI L T, 5 10 ¥ p.42 22,

Rl 3 KRS 22 © QM IR HSBIF e iEsE IC B\ T
BRSPS L OB IO Z M I L
THR B BEZIT>TE T2, BYEEREZITH 5
ik, BTHTS o TEERGHIE 2 B EBREE R
RHL, AR2BRLTRES R, BIMERER
L I3EYHEBRLRBRENY) O EMEK . SIFTET O B
Of, HEDHMEUNADZHIC L DRI TE
D, R 300 fEOHFEEZBEL T 5, HAD
MTRICEBI SN S DI, BYHEBEO LI, HEO
RIS, VRPN AEOZ LM TH B, L DHIFEI
B U TAEY) 2 HD o3 b B B4 13 IR IO
WA 2T, WY A EERGIE L 2 5 X HEL
Tw3, £, BYFEBROMHRLHRMICBE L TbKi
HE2TV, EREHYOFEREICOEEL Tv 5,

F B HEBREAT ) B, BEBRICH DD S

P T A A & LT, BB R EE 1
FlfT> T3,

74 EZIVNTAAXAY NDREIE

BRGcBII 2N 2 X0 (HE36H) 1213, w5
WAREEPH L, X7 2T NANT ARV b ES
T—=NFGAAY I DBZOREWN LD TH D, N7
ARXAVEEFEDTEIUNTAAY FEERZ L
WL > TETCVLIRTH 5,

X7 aTAUNTI AR FORIRICBELTIE, H
B RBERE TR 7> a7 AT 2 X v DRI
BB 2 AR O I H AR AR RE R IR 3 B
Bl Te 7o a7 g 2AXy b IEREASSICET
LZHEN 23% ) | BESEO BARNEEIED 51T
W5, BIE, B3RO 27N TARX Y
FREIERESZFBE L, S S ICHEA, Bk
BzEwTHIkE#Hz{7>Tw 25,

I AT ANT ARV FWEBICEL RSEA.
TIANY —DRED D ) EHEND 2 W IZWFZERTIN
DERADVFET 5 LIIRHETH 2, Tk, 4
HOBEMEER & R 2 O, SHBOEMRIC L > T
MEZ RIS 22 EBHEDLEIICL TS,

BEDEZA, 7 YN TAA Y MFIERA
BN —=NFGARAY S, TATIVINTARY
FRHMWMOPFD) K)o TWRBER, ZREFHOAN
F ARV MIWAEREBHR R W 2 EBSH WD,
X DA T A X MITRHILT & 2 R S
LT ZEEBFTRETHA ),

7.5 MREEDORETADGLE

HiHE THAEDO AL HES N TS, 05
DARIEICIE, WFRNFICEIT 2 A 1E & BEifs 2w
MEEOMEICET 2 A IEDH 5, SGRRFAE IR
IEHMOHA &) FREZEH L, FR 18 4E 2 AR
SEECAT - AT AR I THFETGRE O A AT 25 1B T
2 k5l Z 54 Special Committee on Scientific Mis-
conduct) &} 7, ZEHE 8 HITH L & HIc
3. A F o794 2R LT0w5, ZOHRT, AIETH
DERPINT 5,

3 PIRIE OB B SN2 R L 7854, BURIARI L LTk, (1) T —< 254740, (2) HENPIELZEDEL, (3)

WEOTEET 5. (4) FEBREES . (5) %

DR TR RET 5 2 LU VB LD T3, (6) K7 - BF

FICHBIROMB 2RI 5, (7) ALY, ML L 2WE T2, 8) IBE2HERT 2, (9) MENLESEHZT). BEVH 2,



1 & HFEL BT —% iR RS2 FL T %
Z&,

2. WA WHRER - B - M2 2 H T 2 #E2 1T
VW, =8, IIRIEENC X o TR S RS
HIETHZWHDIIMLT 32 &,

3. WH hofEFED T A T4 7. BT - FENTHIE,
T—% . WHARSE. SOOI . MR
DTS LIBEY RR L CMMT 5 2 L,
A4 R4 vTld, HREOZAMER, S7E%

D, FFEH - EFE ORI, & 21T )1

BlicowTHHEIP N TS,

32

—Ji. FHEAFREMBEE O ARSIk
VTR, SGRRHAE DB DI N B V50
2R - WD e SN T B, FANTH S X
TH 50, XHPFRFOMERIC XL DRIV IER
LhoTLEIRENH LI E2FEELELTIEES
2,

AR TR, S E TIITRDO R IET 223
ML > 2 FHlIE v, L2 LZD L) REEVD
BU G EICREIC S TE 22 L 2720, 2k
SR D & LA R Y T 2 L i AT A B AH 2
FEICAHE L, HimBlzES I 5 2 L 2Bt
TH 5,



8 IIfTER

Befidiid, AEBAEUIT OHEME T 2 T HgE &
Z OILFWE D BRI SRR, M IS 217 9
RIUFEEERE R O MERFE PR R O S48, BB v R
T LR OWHE S OFEE SR, W S 4 Ot
FHEH, MOEBIOLMEEH2ZTI L L bic, T
NS DXB|EBH R G, MIFIED 27-0DF;
i OTEE &2 TV, X I E OB O Bl
AR = HEHE T B WL TH %,

Bz, RO TICWIZER 2 Y 2 W58 %5
WPk (17 %) Efigk - & vy —%HY T LSRR
BAipE (11 44) o0 2 PRI LT %, BAliRAE
FAET - M@ - 2y — i L, & HOFMEE
TR IR RS, TR SEBRAL . (G v B 1 W .
it S G HIRE IE . RS IRHIR AL E) O, Eis
I - R, MilaREE, B, Ao, E
BEER, v b7 — 78, BN, EikT
TEE& DU SR FEG ITEH L T 5, E 7 Bffidfid
MR, PR, AR, BE. RE ORI X 238 2
fToTWn3,

Beftiafid, Z ORAE, EFENIE TS B E AR
12 & DD T ZH5EAGI ORAi, AFFEISE DIAF.
GRERRT O FANDWIG, I 5 I I BT
BOESWETZ R T DT, BTG 0B,
TR EN N DB Do b, L2 EAS o mn
. BABIARTERR s | RS LRI X 28T
7o IR AL RO R, AR S & i D F3E 2 HE
HELTW3,

1. BBt o K i

178 - AR b2 v & — 8BS FZEBYER
FE ORI 2 v 7 — - RS ERETE O 206
TR L — — BSOS LIFICIE Y % 7
DICHRE D REY I & 2 SHRAHI OB 217> 7

2. BAiEROTEH)

B0 ¥R x, Ricil Lz k) e coH
WOMASHREG D TMTH 25, 2 Dfic bk~
BIEEZ{T> T 5,

(1) Bettidks —7 4 > 7t EEAREH, 8K 40 77 &

D B B2 U, 2 OB ORI HT O Bia O

33

. BT o MR - o Escie, Bt & 1T
Vo SOOI —T 4 ¥ IIZEAO BE IR AR &
%oTw3, RICZOBFERIOREZIHH L, &
& LN OIS Z sl & L TR TRBTEANT O
BFaziHEL Twb, Z2OHENE D & S5
DHEE T R EEMEE L D 2 O ERRZ X %
B2t Bif, 2 E2 RIEICTEE 280, —E
DEFEZE P TE 7, Lo LEME2 D %< W%
BIEDRESZML TR Y BIfE. WHFEHT o R IIE
HEEIZIh - BB E D & D FHI220» T b MG % i
HT 5,

(2) Bt dis 2  E oA To 1 FROF
SR (11 H 27—28 H, 2 HIE) %17, #f%
O EAEHR O LHG A LTI O S 6 I
BOWBFEZR->T\w5, EMbHEmRe LT
TG L2 R L T3,

(3) HITET — & ~— 2 @ Beffidiig, A, B
MR, IGHIARIGS 72 & AEBRPESIR O B2 179
LCHRBLRIRA TS EELTWS, I5
DT =k RILFEFHBEBI O A WPE & LT’
HT, MMEHICACIEHINERELDTH S, B
fEZNn S OEMNERZ 77— X— 21T 2 JNT
FEF—F—xR—270P 7 FREDTED ., RE
G —TAE FEL T 5,

(4) 55 17 WA BRIEEREN F L —=v 7 a—2
e EE oL REE I, Bl cRbGEET 2
BRI - TIESM S ©, TEEYEROZODE
LA - BT “PIC A avicksimEa vk
0—7 ENAF 2 v N—DERy % 7 — < I Ff%E
EHERYE 44) 2f7-o7% (TH31H—8H4H),
ZHWHEOT v — AP S CFiEICX 5 PIC 7’1
7527 Da—=2AbE EIFOFENHTE D, K
NEED TV D,

(5) HAAMRILE - REAWHEE M4 - ST H
i BT ISR S ok & Hivic, BB
D3 & A L CEAMIBASE S 2479 o1z, BeAliEA
DIRHEEMBI GO R 2 179 2 L &2 BRI
L Twa, PR 18 L, FliakE 27 Ad kb
WEZEE B4 - SEMFZEHREE L. Tido 6 HEAR
R,



1) B2 LT LS v R 7GR IENTEOBE T
PN avT vy ok

2) XX aThT7 7 ANEERDLDD T Ok a—VE
A Sy 7 b7 = 7 ORI

3) 2 I BEMEEIC X 2 in vivo BIZE D 72 0 DI
E B D%

4) DA T BEAER AR DM B % 22 2 CPERE
Bt P

5) MEREERERTZE TME GEFll % 4T 9 72 DBl
WA= 77— R— 2D

6) FEMEHEAL A% 72 in vivo FERGEEH AT H
HE O BT

3. WK oL

(1) BefidHE 2 S F — B S — T 4 v 7tk v
T, RIS IS & 2 P90 SebiBetii o B S o
i (4 H3H—5H 15 H, 7)) & TRHAE
Ft, JEBEAETZET . Bl E B AT O BT
B X 2 M EdhERE (6 Hb5 H—6 H 26 H, 4 [1)
ATV, BB OIS D TR Z RO B
7o i AR AR D E AT 2 OB B oG % LT
Vw3,

(2) BOERAWHE © BB O WMo | & iF%8E
BOILFEANDIIGZMED 5 720, FIHE & L THo%
K¥EZRIGAL, TadoRHZZ# L 72, MEEoiE
B 44, A (1 4). FEFEAM (2 4).
JETEAM E IT thx 24). v F v —1¥m (1
%)

(3) EERT)YIBIGRBOR B = BN WHE © Bl 9kt v
Y — DIEEB OILF, FEZHED 272D, BEAK
LGB - e vy —Cftbhk TAERET
Efiy (11 H 6 H—10 H. 14). EILR AR
eRIZE L v 8 —frb il TEEBRBIY) OB E
(11 H28H—12 H1 H, 14) %#%Z#L 7,

(4) SGREBABNHE © BYYEEE PEOHE ISR
27T, IRERYCHIME S e TS IC B
\F 2 B HEER D NI BT B AR S BT %
FHE (11 H 17 H, 34) &L, BESUE~DH
izt 72,

4. BT O
AR TR T O L2 AR AR TN B T S 2344 L ¢
W3, RlcBefEoREARTH 5 mEOKEIZ,

34

i, PR, MBS ORMERE O I X Vb
., RBIRTIRIC & 2 FEO SGE b BANRRE A3 7 o
TWws, MR, YR 0k 3 BRI aft
ZERICEBE L THR L, KilEs L XSEwd 2
fToTw2, &oIHIMEREOLEHE KT 27
Wz RS, M T 5 7o ICHTERE OB
5 2 Rl I D 72,

(1) TFREOERIT & HEZZN

- BRI« R AR A BT (1 44), O 1 RRAE
B 2 4). RMEFHEEERTEE QH).
W 1 ME RS EETEEE 14,
CWHES G - e - (LA YRZT
AX v FEBMES (1 4).

(2) it efidic B 2 i s - e BAE
FLPr - Bl Cfrbn o EascH s (2 H 8, 9 H. 3
#) B L, RYPETHEES T L0
BDspHE T & 72,

5. HABKADIFLERE O g

(1) Wl 3 BERY R IR 2 « Wler 3 BB o KAt o
WESE OB A2 H 1, 3 WFZEr iR,
IR e FE L v —oRBHE, MEEEZ L2 T
fToT\w» 3,

(2) B EBLAIFZERT - BN R SCE - RIR 3 BB ECAfT
itk L S BIEAIIEAT (BiilR) . BRCh (52
ik 2 2akfE) . Wik 3 BB (BiEkR) 1tk 2%
FEBI DBy, Al $ 3% 0 B A A S BB R © 0]
DTHI1RB#EL T3,

(3) AL, HARBIAUTTERERS O B AL o
HEL o T 1 R A AR AT ZE RS BT
&%, BERNIRLAB T, A A=YV TElik 7 —<IC,
24 VB, BN 59 4 Cfro7 (5 H22, 23H), %
72 OWMEHE T L 72, 5% 2 OISR 1 0],
SEBEEORF B IID CTHET 2 2 LItk >TWw» 3,
RENETFRIEAETTH 5,

(4) BZREBLARIFE AT BT 13 506 B O SRS 4 17
9 eI Z DIHBEHIG O EME H ORI % £
MR D2, Z DIV /3 IR D &R H &
EDICHED TS, 9 L7E¥E%EE L TIFZERTIC
B 2B OTE D T oE . B E O thamy
HIE, BMRE OB siG 25 2 o Loz,

6. K¥F L



BRI, KA OEMIEE OBz . Z4EIC
HD | D TELD, MU E & b ITRETITEAMIR
B ORI, S0 s B bR, F i
G b R S . Befliscii, Beffite b5 2 5k
O SN D ih, MR RIRBED R R DY 23T |
KL DH T BRI RZ D 5 & L b, H
AL X O BTk B THED & 1T B BT E L
HKIBRAND ARG HED T\ 5,

(1) 28 29 [IABRAEEARTRIFSE 2 - 56 3 [MIAEIIZE R
BB Y v R YT L 29 [RIERRAERANTT 2 %
FEBEAE Y AT R & & (2 H 15—16 H) T
WHEEE (1 8), R ALY =%k (40 &), MR 8
). SN 120 & Tt BT S T
FER LT, F 720 3 ISR PR PGEE A > v R
YU Lz LR (15 8). 2 60 4T, 3
WS 6 R L7z, ZO2DBERE D% K
SRR AR B I 0 & B &2 20T . WFR
REDHMEREITEHL Tw3, RN
FHOEMi A v + 7 — 7 HEOERZHED TWw» 5,

(2) HOfEACEEM X EAMTR A FRHE © s X T
VERAE D Bk B i & BRI O HEN. & HED 2
7=z, WHEZ OWHE R & S2H 2 Bk 2 Tt o
TWw5 M, ZoH - REIWUHEG 2 83§ 2485 &

U CHif - LR DXE MR 5 A R HE HBs A ik
2 (MEEAR T Bl ERY, SRS ERITHERT
WD FE DY & U CTHg - ALk X B ik 5 A Rt
BFEMEES (4FE) 2T LR, ZO4®
WZEE%Z 2 A L., Eom2iT- 7%, KFEIE
Z DWHER BRI L EILRETITbL, BILK
eI N EA - EFa—Z (OH6 H—8 H.
144) %3 L 7-, RiR 3 BEBSIL PR 20 FEEEIC il
THIEICHEH>TNVS,

7. HUASE & Mg

W IR 7 T 23T © I3 I R o b D9 ¢ ) HED
Loz o, Ml 00K b @RS 23T,
PEH MR E 2 HEE L T B, 20 —BELT
AUCHEMRREEOR LANLH O | ke 2D
BT E TR R ST D b -9 < D Bl O
ez o7 (12 H4H), 51&HE, cd, &
AL S — 7 4 v ZICREORMHLYZE 2 HE L,
Sh—%Be 1 H—3H. 5l) L. HEM¥ELD
EHE D T2,

35

8.

(1) BARFROMRRE 12, BRE. PER. fRE. L. RE
ARHICHEA ST 228, ILFHIIX TORZEER I
X D BFZE RN OERM & b IX i S e, fEE D
Z8 R BN THEIR & 472 BT R O BRFE il A3 RE L 7 <
%o TED, WX OWIZETRBENIRIE U 72 fi s & O
HERPHE 85 o FLIE LT K 2 WIS o0 B4 & MRt 2322 &
o T3, EEAMERE MGG HE 2y ¥ —
L DTS, R BMERIGERMEE A TO
WFZemT, BEG %2 2 LT D, EifiE. ERo%
B b AbELELE k> T0D,

(2) et oMENL, ", ZEborbc, Bdii
I H ORLE & BT —HHEEE k> TWwb, T
NE CEAMRE OBLES 2 b . R O G F
%, WMEEEOBENC X DTN TE 70, Bk
BOBENIFELERE D X 5 22EEKF D 2w
PCIE, BEMMPEADLS Lo TwE, 2TIH L%
BTG B D NM OREER L IES1 2 WFRFTN TG0 §
TREZREL LTI 2082 H 5, FHMikA
DEHD L3> TED, 29 LI & 2E 2 Mk
HEPBHEE > T3,

(3) BB DG E 1%, SERED & WA & Rl A48
G SN, BBEIC S &0 FRTESEA X
e, B 7 R & Bl RS & CfF
R EICRBOEBWME OFFEZ KD, HEICK 2
EBELAOERABOEGIEZ L TER, £
LN SIET ) LAHIEOEAZ L, TH M
filiikats. THEBHE - BGE - SHiliRy 28572 12K
L. ¥B0 iz kD 2> AT L2l fTHTH
%, Z9 Lzl CHAML OREZ A
FHili$ 2 ko 2D T 5,

(4) ABR-ARTEFT O WIS AGNIE . Befrdt DAtz
WFFEAFTIC LS S BT B & & b IS BT Al B SE 55
WCHERT 2 Bifisciz e (15 AN) & BFePT o kel gt
AW - AR OFB 21T ) FHER (10 AN) 12
TZ6NTWw3, 29 LEahicidzloEnszA
MPEL S ehy s J7BHEAED: O T T o F AR
RO7-DIEN AMEMKGE L TEMAT 21295 0%
WEBUR2Y® 2, K 7 FEEEIY) 2 0 ) B TR
MHEERDIHE L\ 2 & 93% o, WFZER IC A 1 72 M
ROFEE R, HEMRICB W THRNZIBETH S,
(5) WFZEHT O & BRARENZ MR L & 2 v & — 12 &



DXZ6NTWwE 5T, MEHRGFEELy ¥ —L
A BREARFAEIT & O HIBCE B RE D> © BATER (3 2 0
RATEEE LT, ERMFORER LMEI N TS,
KKz & FHs v & — 0D B RN E EBE WIS
TitINb %L, FRMAETOAEZ L (B

36

RL7ZDDTLLED SNRVERICL T, Bl
AR D O D3 S | BAMTERR % 3L 2 2 BN DS
AFRTTH D, 9 LIRDLUE, AL, —B e
L7, 29 LEBURZE Z 2, HffifioR e LT
DAKDHLED VT DI BT TH 5 .



B A

a3

9

9.1 HiRELE

et ORI IR D D[R %, 1. R,
2. WP, 3. AR—ARRI AV b, 4. Witk
BEMTFIEOEA, 5. 2y b7 — 7, 6. AL
¥—. 7. 20fth, OBlE»SRE L. SBOLKE
MR IS L 720,

1. EFIH

BRSPS SR, 6 v P 1 WA
Mo T (FERamEE =) . Mol 1T (RS pigiadae
=), Bt v ¥ —B, MRI B H 205,
NOMITER 20 22720, W2 BRI Y7
D, @Y. KGR, PEIREE, B - B b R
LI L BERBLEICR>T05, IHTFHIXIZ
ERWETIED 208, REIGE D 6 D sk & A
FHHIDS NI TH B,

@ FRELM  EWICBID B Z LTk, HEBINT S
EYRIE L K DRAKDIH %, Wi IE, MEskafic &
Z U5 6 FICHlE S Lz BRI AE I X D INEZ
WisA A T o, Ml 3 BRI I X RSB DL &
THEMB-Flcrons 2o, 20oREE, 1. B
sl 2. B, 3. BHEIC, IS 3L, 20
BHEDHEL 6N D EITh > T3, ABERET
BEGE T I RSB X WFZE FEBRbR, B Rz~ % —
BEAS, “GHEIFYICY 2B E n, IHRGED R S
T, BREICOWTIE, WHFEFEERBUIRE O LR
Kl = DBEH 2> & DIRAKIC K 5 O 1 72 Kt
K, BERy 7 20K — L FEORML 2 08
7, ZOFEKIZER ICELD & N KBEKIED S
ftick s b0, BEZIHEL | Pk zaiEd 5K
DD T E 2otz F WK X F 78 SRR
DIHEEED & DERKHRNOKRFICIFE E LT,
SERNC IkAKM D 8l 12 & 2 fiiiE Lg% 84T - 7223,
JRFRSG O AR RAKD SR> TAaG NS, #EYS
fLIc Xk 2 5% DBRARDIEIZZ ) LIcRKT, 58
LHEFEPERIN, RELLGAICEZOLHEED
XHDIRE W ICEHOMERIME L 72 5,

@ R - BREEIC B LT, JEFEHAy =
FEEBOMESH 5, ZOEEIEBYEG L ¥ —
DEERECHARMD T4 — 77 ) —F —EDi5

37

HRORAHENGZIT) boT, FEEI DL
BIZRDH D 2RI & RSB X D . BIfE,
Bxe T, WO HERESEETHLENL
CRWVIREEICH 2 DT, B AL D HEHH b
Wb 2,

ZHUCBE L T 2 oFEKIC X 2 ARFKEERM (G

%) ~OERHEREEINETTA =T 7Y —F —
FITR o N T edd, WG X - T3, (FERIC
B Z BB T L —F— BB ERD XS
BRI D BN, Z O RWOMEN NI L 25T
W5, 29 LEHEBIIN L THEED RROBH LH
LMEE L THTETwS, £k, T4 =77V —
F—DREDBZ 7 2 LIk D EERKO GREEAD
BHHBORBEZNEETEY, A+
DFEDOHEME, T~ D AERE DO FIER & FRME T O Fl
BRI E > TW0 5,
@ BEPRER © A FEBRE IS, ZeIRE (—ARZeEE &
Ny o — O RIZERE) DYERE S N, MK . A
AL MBI, WHK, SR (4 4 v 2ZHoK) . PR oL
BORBEIIGL TRINTWVWS,

RRiC— 22k i3, HE %2 &0 USRI
17T 300 AT DNRIE I T B, TE TIEER
HfiF I X D IERA I N T E 208, mALEZ S L
ToREQ T D WP L 7o, RS X 2 RS R
S ST AEE D IR X B —RNERIDEE 10
o ETVED, ZORBEOAHELKEL, £
BH, RRHDOFEDH B IcE > T, HFEATICK
SRAHEROTWS, o, Sy 7y — ORI
(15 J%) &, AIGER;, [HRFEBREM L L CGREI N
D3, HFEIROLRLH D, 29 LAETOERD I
DL GTREORGE, FHOREE, AMExDd LI
BoTWwb I EN4 L, MEI o ICHBloZ=FED
REDDE LT D, ZOMBEHRELS, B LI I
FRWIRDLICH B,

SR FERBUC I SO RE 32 I C F 4 C]RD
Ko InTw 22, BERAPHE £ D FomENE
U 7R ORI 2 BB DAt | FRICHEAR L HIK %2
TEBR S 2B R > 7ORELD B &, HHlsH
K W REBRBDBETH LD, BREDILELHD,
— R B OMICAEDLEIC L UL, 2Dk



ORENVEOERNER>TWS, 29 LB
D BB W TSR 2 SHAGHI DA IETH 5
@ B 5 - Bk Y OB - Bk & LTk
FEAERA G, BB, WA, Wk, FRFRE (1),
KIEZEMIMEA SN TS, s IFMIBHAHE
By —liEMs Ltz L Xy -tk )i
SRR RS L, BHE N T 58, Mg g
FWFEFT DS TH 5, 5B KKZLED TR AN
BeEhoTl %,

2. RN

MERES & 5 9 &5 % TRIEFRIHOBE, (s,
FEHELTEOND I EBE Do, BEDHEN
PEA I TS I NERREEN IS RIAD D 23 7%
5 I NTz, Z DR 22 MEEREE O D3 D Tiid 72 0 3
PREEN AR Y RV COREE T, Z ODEM: LR
STV, IHABUGICHEM S T w 2 A0, RE
O DMMEN 1L BIE & ShnbTh b, W
oM 4 TIRBERIZAN T 555, BFZEATTOREK
o FAIHYEEIC RS, 29 LICERIZE L oW
RHG ORI 2D TIE %, BEMNEDBIN
D6 D1 L MG E LT LTH) 2 &
DR THH 5, 5% 9 LB Bigic
FETH B,

3. AR=ARPHRT AV

2RGSO 2 e L2 M 2 FH & 2 0B %)
BIGAPEREFICRD ST w 5, R 3 HEE X
Migt R B 22T, B2 AR RFIMH 2D T
503, ZAUTYT ) KHEEBEOMHE D, oMM,
ERNE ERI &, AR . (] & oo (o i
JE%% Web L TANITE % NetFM Ja &8s 2 7
LEEAL, BORWD 7 — 8 X— 2l & M
DR L BEOMIEIMED ST wD, 29 L
T 6 RFEBHESEOH FI%EE O RS LB OikE
BEOMRPHEEE 2> T3, THLEIERSIN
FHIX TIZBHIEED S —F 4 Y T A=A,
2B R REE DD b > 7,

4. Pl LB TFIEOGA

MEFEHE i 2 e 2 1%, Bl Z2{T) o7 =%
ETPHEINEMT DN ETH 2235, ZNFTlE, FRICE
BT =% b7 FBEMEDPRHATD ALK
A Th T E 228, BTl Rt NetFM fiii i Bl
AT LIRSS X ) ICEBREEOMARY T —
8 BRI X 2 WP B o iR b vl R

38

2 b BT — 5 i, Hi R o 4E L b

VTRTL BoTw3, 29 LkitiliziEd 3121k

Z DN G 7o PE O FHIER & 2 0T %2 IR

Al % FHED B A DR EEN I IR L o> T B,

5. 3y b7 —27
AV —Fy VEOHBETHD 2y FT— 7R

E, FRFTOIREEA v 7 7#HE BkoTWwd, Fv

b7 — 7 MO BEE (X, MR 3 B OB R v
7 — 7 EBMEz LIS, FMEFTOFR Y P 7 — 7%
PGHE L EHDEE IS Yo T B, EFPFTIIN
FEBERTH 2 > & — - AR IE AL =R O BRI R 2
43, 2y b7 — 7 OLRSF, A7 & O FERRI 7 3
ZHE LT3,

Fy b7 —=7DF 2 T4 Bl TE, MR 3
BBl ORI R I, EhimRka vy Ea—%
DEB, 77477 4= VORE, TVFIAILA
V7 ol £ e b a— Lo GRLZ &0
MG E 5NT 5, TRldBIEDRER T, HHR.
RGO F, NEDOWIRBNIE L Ie> T 5,

L. 2y b7 —27 OWHEHRTE 2\, PC IREEEE
1 Gbps IZEL T 5D, Rl Twd 2y
F7— 213 100 Mbps T 10 7D 1 OHEEIZ L A
RIBL T2,

2. fE#Ha vyt oEM, 1995 FEOMEH T,
=T NDHEUEN AT IV — 5 DIz 1 Gbps
EOMRAETE %\,

3. MEEBEIE O EIMAEAGIC X 0 BHRHEE IS G
TERRW,

4. 5 fFE[E 24 FRENEIE L C&E 270, 2y FPU—7
FEdR DI OB,
5 N—=F9x7, V72 I727DA—=hh—YFR—F

ARSI

2006 £ :Anti Virus, *v F7—27FE#HY 7k
2007 LR — VY —NET =7 2T =2 a v
2008 7 7 4 T 4 —VEEER

6. PRI NSRRI, FrIHHEE o Wsh (& 1
L 2N DIRIES v b7 — 27 DIRSFEHED
.

7. 2y P =047 7R EMEDIK, virus
spam 7% EDFBDOIEM, RERX —VATHET 5
72D SPAM 7 4 V¥ DEANEIZ X B AE
e

AP O RIEE DO FEE LT, F—L_—



PRSI E R L0 S, 2OREREEEE
A, ABRWFTIX 2002 FF & D IAH - A — L R—THY
MEZRT, SHEERZHEEL TS TS, 5D
MUEE LTI, MMREER T ZR/RET 2D TIE%L
AT OERE DL L T 2L, WIEA=Y
DRER EBET 5N,

6. HZRFINF—IZDOWnT

Bk (Z2 V¥ —offiHoAEICEE T 21k
) oflEickd, 22 AX—0H L BERP
FLX —ORhRN2FADRKD 5T w5, [k 3
BB O BHRSE, (LF i 58 1 i 2oL X — BB
fEE A (s = 2oL ¥ — A& 3,000 ¥ 7
Uy FALLE) IHEIN, =RV —FH L HE
BEDEBEIT 6N, ZDIRHD o IS X 124
IR —HEEREBH TN, ZOHEODH &
WHEitE o H OELAMH R & 2 04 T 2L R
N, #ERscHEEEnz b, BH1IHZA
IFANVFXF—DOHEED, BIRNF — DY LIGHH
fibnTw 22, INFHIX TIEE T 2% LIF 5 C
EWHEE oo TWB, AL T I B
HEZHI X —HEREH & LT, EREED
filidE, 22D SRR~ O JHEOWME,
LR FIREOREIC X 20 2 B EEEOH T 2L
F—i@i%zfi>o T3, FzcBE L CARR
EMTEECHBRBE 2P AV b AT LR T &
O TEREREH) 2RT L, BERSE~OF L%
HTW5,

7. Z0flh

R CIR IR O BLIR & AT & & oD TR
L CELD, — /I CHEF OGS 2578 L T <
7o OFEMEEA & L TR B Y it v 4 —
HipE D FEERE O SPF L% 3 HEaHlTHiEL T3,
AKEIZZD 2 FEHIC Y725 (G B S B
ZH),

Bt

T AR

i)

9.2

MBI X, ABAAWTTEAT & SRR A AT SR
P 3@l & L CRRkiE S, M TR,
SEEE L — o — WA, AEYIRURHERLO 72 o) D SEBRRE
o HEAM . 25 A RIS R D55 S
URHMESRL D & 8 A B g . GIEAEE - fE £ T
D—HDMMZITA S L) ITEZ SN TH 5,
T BB R IR BB AT SURMER

39

£ FEAFMEZICRN S 15, HASFIX (
SRR T PR ) 1, BB AR

HA®E 7 JEM-100CX (100 kV), JEM-1200EX
(120 kV) 2 & . EARE HEHEH 7 S-800 (4
AL 30 kV) 1 603 0 AL — ¥ — B
(Y 74 A LSM-510) #3% %, IWFHIX (LF 25
fifi 3 BEEE T HEER ) 1<, BRI T EMEE H A
+ JEM-1010 (100 kV). 7 4 U 7 A Tecnai 12 (120
kV). Tecnai 10 (100 kV). EM 208S (100 k V).
H3ZH — 7000 (125 kV) ® 2 Hz&EL., W%EH
MG CRHTE 2 LI > T35, BEEM
FOMAHRIZOWTE, 2FC L WAL L SFHZ
N2EEEFMHI N VWEFE L >, FIHI
ZEEEIZ OV TIFFHEDOE & F T 1 HIC R
23 150 Wi 28R 2, fHH 7 4 L 2880h 780 %
EHoTw3, FIHS R WEAIIZ, EEOEFL
X X 2 MO E D 23H 5,

B UEMEE TR S 02 ER oM R DRI
iz, 22 2T, 84 THDS, 9B 361
IEEREN. 6 FRIZEIN O R, IRZEATC, 550 6 £
EANDIAFEDS DTH 5, BFHEMEED FHED
SRR 15 SEEED & IR S 3172 2 BTG, RSP E
ZYID D, A BT L T b D 2 BIZHS
L. ZONKLE2MP0ETROSHE L, £
7o, WX T 1 BT 2R EN 21T > T 3R ED
HBEHIC L, RFENZ L ToRWLIEEIZDW
TIEREANE L2 D & THRT T L Tw»
%, WEROMETIZ OV, AN 5 OFREIC
EDAREZEL-> TS, RILTIE, & FUHEMEEH
D CCD A AT AT LADWHREI NI EDBHEITS
ns,

ETHEMEEOMBEM L LT3, BEiikE? 1 4
Tho7d, INFHIX & HRFHX 2 HE:E T 5 05
WHBHIETHD, 2D, BIENEDIZWI L,
HIFFICHERTE R WA ETH S, T, iohrdbiE
WEITE 7 4 VADEFRTH 255, WEEHIOmIZE
WTH CCD A X 7R ETH S, CCD A X 7wt
JEL TR WEEICE SICEMBERED CCD A X7
(2000 X 2000 EZ VP E) #2002 0ENH 5,
F 7oA U 7 B RO A A T SRR 2 Y BLAE
RIFHIIXIZ 1 B L, FiL WESHESY 4 70
AHEEEY 1 ARETRETHI EEIGND,

g
[N



9.3 HWHEMESEE

FEARUTFEEE S . AP TEAT & X OB EY)
AR T O HadiiEe & U<, BRI o R IR
2 BAFEAET 2 7 O ICERIE S 11, AT 56 4E 5 HIC
s () & db CHIEMERM I & L TR
U7z, MfERE. R 400 m 2 <, BUEIZ/NZ W
D3, AR AR R DNk & L TIE, HATOHE
DIiERTd % o Fealt O F B AERIZE~FY 1,000
ANThs, £/, Elk, 774 A%, F—VE2I3L
O, TEMTEE, UIWHE, MUIRE2HREL, BED
Bfi=— X2 b WInTE 2802 A L T 508, B
WMORELNZZEL T, SBROLEL TR 2D T
W MDD B, T 2MEHNE, &8, 77 AF v
7. KM, HTA T Ty 7HEELGEFICOZST
Wi, CNCDAEMOELE XUOWEZEL, WL
DDHDIEEASR—ATHEROIEELZAREICL T
W5, L LEMREBIOEFEIEFICRS Tw» 3
7o, R 8 4E 4 H LU 3B T/ 1 2 B Ak 2 —
ANTHAELEZTT>TE D, +olc TIRKEZZ T
SNV EVI)EZEATH 5,

Ty D-o< 0y BEH O EENE DB & B T/ = —
RDF T 23600 & 2 HiE 9 7201, YhigkTld,
2000 D 5, B - AV OEBRIFICHH I N
2 SRS I o8 B JEA IS LT B T 0 SERE I
i % FEE TR TIT 9 PR LA SRR 2 DS L T
5, SNETICI00 HE2HBA2SMHH Y, D
ZEEE ORI RIC DB %2 BiFTw 5, 2006 4
JEE, A LU AR fEH 5k % A
FET 2Pk a—RA LG a—2 (77 YV VRS
Ny F 273 THF = = G-l = 2
TL—%, LYAKOET A NI —F NI =D 3 FT—
7D R EEDERN) O a—2AZHF#EL .
ZMFIZ,. a—RAGbE A 12 4. AT 4
T, Pifa—A3EHZ LA, ISHa— A48
VADHK, vV =Y T3~ 4ROREHEE X
OB LR 21T - %, F o, EFAPIRIr T,
IFHX A REHE L 72 AR B D 72012, 2005 4 4 Hic
TAEE 2B L. FIHEZ D20 DR4E K OH Y
K% BERRABEEEEZZ 1 THEM L %
D, TAEZERBHERF ORI 217> T\ 3,

40

9.4 FIRIERE

1. DHRIERE D BHR

PIRFBRZE I Y ) A A &R & T Y%
V7 AR BRAERTZE 2 PIHHSE T T B 2 1T, 1986 4EIC
BTN, EHRAGIICHE < EOEIIIE 2 PHE
Fel I AE T B8k a v 7 ) — F 2 B O FERE
Thp, PHREICHEL T2 0T, HEERE IS A
ZREEY) & LTSRS s, RIS IR B PR EERE 0
E, fEIAREEE, EE, LIRS, s &2 L <
W3, BRI, PRILEERZOEFERER, 1999 £
IR EZICRD D 2003 4E X O Mk ZdzosH L
TV 3, 2000 4E20> 5 (3 A BRAEWFFE T B SRR
RIS v — DL IR, FHRGEERE
FAEFETRINICERE T2 2 L L ko,

HE IR IR R R, RIS R RO A e
Bk, BaoESERE (VTR 5 o MRS
NZOHMRERFEEZERIC K VT, EYER
AR v & —, Bk, B v v —
BXOHHAZOERNZHIICE D iTbiTw3,

Hoeld g A A ERMRRME L H w74 4 v
F v 2V OBESKEFLEIIE (LF, AKH), 47
Ry 27 VMO (Brown, Abbot, H.E. i
. AKH) it 7507 b v DBAOREEEL
BT 2098 (L, &, Bone. Brown) ZHl»
fTbnTE L (IE, AKH, EHIENTFEES) .
A ARy 27 VHiERmE TSI b Avk
BREHARNT I, ERELFFRICE D A F Y R
D6 DFL LAV E A DK LBIEICH 5 &
THERIDBFELIN TS, TIHERATYOL
R TFEREEH L 72, 7 LAY i
BRREDPSBREIYD A A v F v 2V K HEE) D5
M i 2098 (FEE, FA) bfTbntwes (7
PP i3 AR 2 20 5 )

FIRRDLIE . PBE 16 FFFEIE, SEXH% 82 H, T
RANE9 AL PR LT N, ERHE 165 H, ATt
RANB35 A EMPOTET WS, FINTIE, oL
WM % hh & LTI S 4, SRR 17 EE 0Tt
ORI IBIE, FE RS, R, AE R,
IR BRI MR - B v & — JEREA e
FrE IR > T3,

PR LT FFEE L D FEERE DR — LA R—=Y R L.
FhgE 2 )L A LERFIH OIERICE I LT 5,



A v —%v b OBEE LS, Bt Tdh 5K
RiIfEHSh->-2H 5, BHic, JREREIIITT
i TA AWZERT) DEFRTRL VMDY
FelleoTH D, EHETHEHAZGRITOER
KIS 5 70 & MO BT & D HERE DO HERFH
AREIC 2> T 5 O BEBREOR O TH 5,

2. PGS DORE R

PRFIBRE % O 2 b ERZME I, RO
BL & HITEMENIEITDO S vy 3 vy DR TOME
DRI L, Z U BA > 7 N o T %
LS TEARSRVEATHS ), I THEEEFITH
MR Z TR 30D, kD X 9 ic B
EFDIODETNVFRE L THEEDMEHCLE

M- TETEY, F/. A AR E2EREHEER
WCHWOW BRI S L Tw b, — Tl
A7 7 77 HERDOHNEN GFP QAL
MRHY 77 5006 OFREEFORE (RN S) (<
REXIND X IIC, 77 2EYEREY SRR E
DB SRV ORI D EERRICEETH 5
BlbHTETWE, I IBEFHAETNTOERZ
Mg 2 L Ebic, MEOHIEZINT 2 X< H
RPHATITEREREIN % 721374 & o SRR % Bk 1
e, ZD—77T 10 4 L <)L o RSk S 2 i

41

NI EREIEELINICH S EFZ 5,

)V EODREIZ, HET 2Ry 7080w
ZEThHD, Ak, BEILESZEBICEIITZA S A
8 7 DAFLEIL R D FEBR iR 2 L3R & <
T 27 OICHEETH 5, HhHIRF I EEIEE A
SN 2R 2R E . HARENZ ATHIER R
DEEFFTIIFETDH 5, WEPET DLV RIS IR~ D
W2 BHEOT 2R ELRZLT0EHDD, Z4
HTIE% { ORENFEL T3, 5%, e
DI RAME % 7D 2 WIEFEIITZEE (REVITEH) .
RAFEBE AR, SRR 75 & DL MECR ol L
LR DA 2 FFEEE IR T 5 & L bic, &
BE=Y = AT LDEAL EN—FHTOB D
fIIRETHAH, ZOERT, BEDER DR
Ik BEHEDOERIIKE O,

¥ 7o, bR o EEEE & LTI EBREOF P
7RI U T o HRIRE G O PR O JIE LM
TROMELRD S5k 75 £ SRS ETH 5 9,

I, BEDEME & b IR R b B
25 TETW3, PR 16 SEEO S BB E Tl
AR CcoOFIRPHBO N EBH D, s
BRI T E b b, SBIE4 ., EN iR
BHOMBHEIC R 2 E b,



10 ENYIREREEE

10.1 M=

B FEsaz O A mBlEAse I, Ao - fEk -
Sl OBAFEIER O A 72 537, B O HERE S
KEOLTORELRFERTH S, MR 3HEEZ o i
e IS H ST 2 M 332 12 3\ TR Z DHLD v i3 Fe sy
HEEEL-TE D, BRI 48 FICHlE S N T8y
DEHJROERICBI T 2368 (AT 48 S 105
)1 Ha B BN 2 HE LT E L, K18
fE 6 Hicld TSUEEIY O B OV BRIC B 2 1
DIAT S 4, SCHREE D S TIFEREBIS I BT 5
B F RS DRI B 2 AR . AR
6 TEEBEOBEIE 2 FEICIANT a4 R4 v
DRI NT, TSV, BIESIEPEBI N RIRE 2 &
ERTH D REEFE D S 13 7 BB NS e >
TEHYEBRPFEETE L TETH S, SHOYETIC
X0, BYEBROMED IR ESEBEI N, EELD
B R BN CE R A Gl L T 5 2 ks
RSN TW» B3, Fir REBENBRIE RS 2 0%
fLicxin g 2 & 9 +aiciat 27> Tw %,

18] DR IE O T 511X B FLR SO B o T
3o 5, FONRIZEIYIEEZ O b O2ERT 20
FWAF AT, WEERTEMAEOHEE
HIZEINTw3, ZOREIZEYEH2EED
IR RO 7 LR AHEZ R L 2 RIc s
WD CHEY M ch ot EZ oSG, L
L. BEEHEZ1TH 2N NOEMBEE»ETE2 b -
THEEHEL, BPWEROBEHICKE 220 & 9 it
REREDOENDZERHRELTWEDT, bbb
P BB E R L ZN2MF$5 2 LIk D,
B B SOHER Z D b DBABETH 5 L DEE
DERBEHROND XL B TE RS2 (B8 VI
T p.171 2H),

102 #YREBELV 5 —

1. ERREICHT BHI5

2005 (PR 17) 4E5 5 2006 (CFRL 18) AFIsh 1)
T, HBREY 2D B ERIRE (LD, C
DERWIEZEFT 572012, BYFEHL ¥ —IF

IANF—%EE, BENOBIYEBRITIC KD
okl 7,
B DY &S % L TICRT,

1. FEEIRAEYIC X 2 ERBRICRD 2 EH O IEIC
BI9 2 ¥EH URAEME) : TAT N, A=A
Yo, A4 7 PNV OFEE R OFF A 2 HEE L 72,

2. EYYED TP L OSEGE D BN § 5 B 1B
T B, BPYED TR OEGYED BF TN §
2 RIS BT 2 it TR CHT G :) © B
D N HHIE O E % K- 72,

3. BRI Z BV E O ORIGNIC X 5D
AR DORECRIZBI T 2 1 GBS i 2 A5
BAHE) 58 RIS B T, E Y A Bk ik
FES BT % Tl & B L Y] 2 PRI
DV TOMNGEZEK > 72,

4. BYOEHE N OEHICBIT 25 (B g
%) 1 3R WO HIK (Refinement) . LD
M (Replacement) . & DI (Reduction) ]
D U . 8 B o il F R O FF W HEE &2
L7,

5. FEEREHY) O S e OVPRE I O R ORI B
2 e (JENE) | WHZEHERISE IC 3 1) 2 B 9L SE
DFNGICBI S 2 FALRE AR @ BREBINBLE
DHIE R & O s ZEE D B A 2 BUEE D T
%, T OFEBINHELE I H-D { B FER % T 19
FEX YFART %,

FH 1 By I

FH 2 B T AR S

F 3 B I HMIZE T - SRR R
FH 4 f B ORE HiaE AR EE
FH 5 RS RE R R

FH 6 Mase S5 FE Ik n

FHA 7 B IR T - RS E
H O AR - SIS H

BRI R E

BEBINBLE Dl - HHHI

FRUERRAE TS

6. JPREE, JPRERISURMAEDYY . 1Rt S OORREE R 4
[l R 2 Ay Ol ESUET 24y - iR
877 % 3 v DOREEIEE IR, R H D&%



RIFZHIGT 2 TETH %,

2. BAFHXOMT SPF 1k

WEAERE > & . 3 4P EHE THIRSEHL X HL T SPF
(Specific Pathogen Free frERE B A£E) L% Bigh
U, R W THICY 75, AlaERiR D) B&EHH
2O L, S HICHBEEL O EBRBY) (£ X, %2,
P E) bEUBHATHET 52 L 2EE L T,
AR 7 — 2 > 2 5 4 (Individually Ventilated
Cage System) 12 & 2H N SPF ALICEAY] - 72,
ABEAERFTEIT B & ONEERE AR BRI TR O T ) & £
T, FE X ORI SE TR L 72,

707 —BLOFHEOHER LM T2 L LD
I, &7 — Y BT SPF Bbi & (EBIHER: 3 2 fi
RT—Y AT LEALL, $RIIFHIXD SPF
f IR ik & x| BERE = L Y IEE D
Byt D SPF Y987 X (772 LFAERE=R L
Y ERRE AR ICIXY S BT TH B) EFE A,
Z DTl WHEEBALE S SPF L ~)L DA IR
BTITAD L)L, 77— % DREFTRIEE & D
BOBEELRETH 5, BROZHIZF = v v T
AT —vavyWTHEL, BP~OFBLEIZ A
A7V =X FTi), Bho k) iz e s
72, MAEPTGRIIZBFICD 7uy 735 LI
%5, RICAHEBEYBMELD 70y 7 200
COHTF—PIBALTLESZEATYH, 204
F=YHNEFICHEEEZBOILOE LB TESL, 5
B—IREMEMDBRALZGETH, fhor =YW
\& SPF BREEDSERF S L7 REB ISR 72 5, 2 ]
Wi r —Y ¥ A5 LI & % SPF fliak % PR 19 1
DRHICER S, 9 HE CIcFHE DS, FIH
BEOHE R E 2T, RAMNICA =7V $5TFET
b5,

B 1, 2 TR oERRRDL

SPF =V 7 (fEMREM 2 =8 X OCEYIE=E 2

=)

avRyy a7 (FBEEEE1EE8LO

By I 1 =)

AR S A T & B X O FEE G OEA
JER T D X [Hi BE 0D 3¢ I

BEHIA DL

¥ 7 —E, YRR DS

53 T H  SRAEEESEIR

43

7=V ALy 7= LDOFRE

N oO/NBERE OB (FTRETH UL, HEZAXIAE

WD)

2007 fEFERKICIZER 3 I THAH& T L. BIRIpIX
IZBWTYT A7y D SPF fAEZHETE5F
ETH D, BIE, ILFHIXEYI Tl SPF, BIASE
WXEYTIZary vy atL (CV) DEERMT
b, INFHIX D SPF BREEANE A 3ty 2 R I
B Tw3, ZO%ERIC X > T X o BB 2%0
WH o LY MRHLX 4k L LT SPF N 7 2R
%2 EDTE, SPF BREOMEHIT VLT %2 5,
L2 L. HRFHIX o SPF figkid 2 2 + oBf%R E
fliAmboThh ., WHIXOBRENTERIC—BL T
W3 EIEREVE, ISICTFEEEICATTENL,
564 SPF L% X2 XETh 5,

3. Z0fth

SPF fL & ff¢ T, BEHF 2 ICHE L Thaifi s
K04 A X vREEERL, BiYFERY Y S —
FHE B L ORRE Ot B L 72,

HH RS X 0 B S B A i AR A HE 2 i 72 L T o
BRI EDPHELE o, SHRPAIICHEEIZAE
TELILEL T BEND B,

103 178 - KB FHA L5 —

G FHEBEDMR L VBT 2 BN ERD
FFeid. 20RICIERL T 3G THE~ 7 2 D(E
BEFNTIC X o THRINDODOH B, L LBEIRTIE,
27 AR HWTT) EBZ Db DRI 6. 2D
5V D O 1 B RE A HH o A TR o AR Y 72 MR
B, Frice MIZK U2 S B EH, ITiEE->Tw
vy, 22T, X 0ATH) - RGBT 2 ICIT AT
BHRELLL, INETOT—YDEEDL VT v
FEHWE I EPHEEND, Fho, BBAPTSEINIE
HFU S EGEIBFRE 7 v MERZED T,
BIETORBDY A 2 v 7% NN 3 2 B
DEAIC K-> T, HREMOATHEETFELEZD S
TIEDAMELTVIDT, 7y FEHWTERE
TOERIMEEREIC B T 2@ E 2025 ETHATH S,

BETHETy FHLAIRA ML ZARETCHE
L7 7 v F offEik z gl S i D <5
A= ZHOTHNTT 2 LIRS, 4372 % Tk



FOEHE L OREEEEZE=Y—L, vy =
BT 2l i & HF 7T o WA o itgiss o F I
422 L2 HMWE LT, 178 - R Flhi & ~
F—1 ZVPRITHFEILHIHICHERES S, 20k
U —IFR 1T RIS B W CREE TSR EBHY O 15
el LIEENICRE L Tw 25y, EERZ
EChii R AR Bk E LT &, AKGEHE L T
WAHREIZ R 2 LI ICT A ENYEENR T,
R TSRS SRR 18 RIS HT 7 I T
1A%EFAL, WHICT v PB X7 20E{E T8
BERIFADEIICEMEINTERL, LeL, 2HEiIch
7o HMEERD S £ QMG T, FRMETNOTE
CHRD 23D 2 7=, fTEIMRAZ B 7= L 1
DRI A=F TS 5 LRRRIC, £E%
¥ FMFER OGN L ORENEEZE =% — 7 52 0F

44

ZUCBIL TR RV, 5B S S ICKRELD
FEEUIANTTE S L T il tudz o 2w,

10.4 Bz THBZEY

SRR 17 EE DR RIS E TR B NIEH e S,
BUEEAE T A Z B O ELD v iz D TIdFRRIC
% CEFTLTWw 5,

IR B X OIS 12tk % 3738 O Mtk
Wik, B Z A OBk xR D | BT
WMRTHOXMEDO—BE L THEBED SN TV,
WEMEMAEY B L OV EROTE 21T k53, B
SEFFEFTC IR BRI A O s L Tou sy,
b LA T 256103, BB iRz EYIcHE L 721
Twzdsrl i, —F, #FEREBEIHS
NTEH, FEYICHELC 2w ET 52 E L7,



11 HMBVEfEE

111 Z2Fr7RER

WERlERiAE o TN 55 TRIEEE B 3
BHEARBERIZOWT, IS 2%y (PR 17 4 12
H21H) 2¥F Z2. H 3 HORFABARIEAT HE (OF
JR 18 AEFE~K 22 FERE) AR 18 4E 3 H 28 HIC
RRRIE S Ntz

B PEICBI L <, DRI 222 ST 22 7 5
R EEARL 202tk - ERIGEILL Tw L
7o T, EINALETEE & B - TS L. 2 OB
AN L UCGHEUNICIRE L . 202 GR0ICIEH
5, HALEY A 7 VOIGEALBA TR TH S, &
WBRENTVS, i TRPEFICEIT 2 ANMER
TS D #fi, HRd SN TE D, Ko TRARINIME
AL TLO Ol % 83 % & & i, A
FEICBE T 2% DRI Y RIS TE 3 X 9 K¢
SR G 2 BT 5., EEFPNTVS,

I EICBI L Tk, ko gt %4 L b &4k
LTWw3LELoND EZADH D, HlZE, THD
FOLHARFORBIC %5 L5, Br5H~AD
R DUtz e 3, TREFICR T 2 WA O HE
JE L DY RN T v AITHEE L 7R 2TV, 4
FLIG U CRINMET S 2 DA DREH 2 X 3 4.
TH D% & L ¢, HUSOIRELC D 2 h3 5 Frrc A1
WEZ AT Z EIREI NS, Lo Rl
Hons,

TIN5 DS OFEEE, T F TORIMNME % e
HES 2SI LD IR ICBI T 2 IR £ D |
ZHRUZIHL T (W - REFOSIAR X 0 2 BEIRD & 13)
HEBBMHE R, Lol —InDBREE HIF 705, —
Ji. M EDRIICHE S NN T v AR ECEH
EENL LIV EHIEICE>TEE
o LiEbnzg, & SHEADKREIE, B R A
v FTH B, A EEICAE DR VGEREE IR, AR
T2 21X T OEMOFHZY T2 5D TH S,
Stk KNI RE DRI - A ORI & D B
HoTWw{THA I,

45

11.2 KZPHRABEBAN M ERTE R
EE S

HEMMEFTOK 15 ISP S - AFEIE, 5
ETAFEHZMZ 72, RFEHEITVR 19 FETHRT
T50D, THEDIHIITLTLLI»IBIL T,
(BfE ) MMMER B S TR A Tbiul, B
REFE L I DHIEIEA D 7= 12 1F ., IR FE AT D
Biidick s & 2ADEFICKREDPS, LDPLZD
BORNMED IR, Z DBDOFHICOWTUL, &5
FERERE D E IC TR L 2 TE AR S 2\ 2 L 281F
EAETHD, ZOFHAESHELEDLSRVWTH A
I ETFMEI NG, HEo T, BRI THRIT, 4 HHE
THHED R EERT 2RO D TIE R < 4 HEIED
HICHEHE L&) BIEROME S AT L E2H R,
MR OB EZK > TR DRI THELH, v
IBAPKEE HOTHWS,

11.3 EEPHERTOED A

SAERE S FE T OBUIEHTH B, Lo LR
DA v ALY T4 INADIBLE ) ZAT v 7T
R EEL Ty, ZOREIZEDOEETH
L CTw s - RINAMETH 5, ZOMNEE LT,
AHENTOIHEEE JST DY = 794 b &l
BLTHE-oTwR2, 2N THRRICAKZ LI
EZoN,

F A BB I N FEEEMICBET 3T — %
7= RX=2{LL, ZN6ZAMT HAEMIZA L
TOMBL TS, MFLAIZEBRGESBL VD
BEETH D, 5. REOT—IRX—2A% K2
72T FEHIS AR L 720,

11.4 MTA

MTA % Material Transfer Agreement OW%C, &
B4 70, fildtk, BEMR, v~ 2k Ez2%
LT 2RI THIDIETH S, EEo7%
MR 2 WV Y ERBIR R EE 2 & LT v
%, EHSEWHEAT LR, ATt owisEE L2 DNA
EECH 2 DNA (Bi)1) 0% H D »fTbatTee



%, BfE, 20 &) BB MR OES - BUS ORI
vz MTA oERIGEMINTE Y, DEZEA
FENEBHTAZEICL TS, L2L#ESET 2
BAHETHoTH, HPEMIZMHFMOERD MTA T
T2 2 ERROTHES v &) Fif 2 1B L
7oo IRAET Z2EMAS TRTHFETITI LI NE
EFTEHEENTE), UYARAD SN2 HDTIE AL
7oo BMFICHMFL 2225, 2D X 9 2 FHEII kg
BTbllETEY ., WO ADB R LEN) I ET
Hote, BIE. DNA Wil 2 FEEINICE 2 2 L IEAES
TH Y., FHCHEIEEAI DA TH 38541k, PCR %
FAWTE2 2 &I iRERECcReTth 5, 2D
L) BIRMZEZ 5 L WHEHRTO DNA % h HL
DIZBLTIE, BEHIUT MTA TEET 228, #H
G, oL LidRZ U T lvtEbns,

115 FEERLZS WICXR

NE TOFEMN - Frif & HEME 2 BRIV T8, wF
FHEDHNIEICBE T 2 IR 2 R0 5 L TRE 2%
a7 LT E e, BT REFHEEII 47 D
THZBEZ25DTHH, FEEaA Y Y T 1A
ooz kplbTETw3, Lo LMD
bHR2E RAD204 7Y 7 4 FINARTFHEIC
g 22 RIS TRE->TwW3, 5%, HF%z®
ATIT, AL 728 b ABBUTLREF L 2\ 2 25,
IOEBEICESTLSEEZINS,

DX HITHY - RriF L ) BT L b RYD
LTwhw e i, RELFEFEE S L <ol
MERBITRDESLID? EWIEZRDTEL
ZRETH 5D, BIrEIgIc7Z 3 EhT 20 TIE%R <,
BEf & v 5 NBIGE O FI I PE %2 BRI 1 fh 25T
LT ZLIZHERZI>TOIRETH S,

116 $EFHERIRN

2005 {EEE i MEHMIRS E 55 135) Do o

1. O] - EikER -
PR AT
HiIH 2005 412 H 14 H
IR R 2005-359847

AN - A

2. WHENER - B — - ATk - AN - i
e
LR

HHEH 2006 422 H 21 H
HIZR 5 R 2006-043237

3. WEEEA] - AN
PE RIS
HIBEH 2006 £ 2 H 27 H
HilE# 5 PCT/JP2006,/303614

4. WREEA - B — -

PR AT

ANTER - B

46

HIBH 2006 4 3 H 20 H
HFZ 5 R 2006-076686

5. WHHOCH] - AT NG - HHE
TMALDI JI4 > 7OV i85 1 OV B oy s
i
B H 2006 425 H 22 H
HIREERS R 2006-140991

6. WURCA - BTEIF — - IZIEE - IR -
[V
PRI TSRS /7 1k
HiIBH 2006 46 H 7 H
HiREZRS i) 2006-158597

7. KILEE « 1T
TEBMICE T 2 HND FOMELZRFET 57
DDITIE



HiIH 2006 49 H 11 H T8 RyHO Rz 5 29 ED R 7Y —

IR R 2006-245077 Y
HIBH 2006 4 9 H 27 H
8. EIAKELES « AR - R FHSCHY - )L EraR i HIZ 5 FilE 2006-262037

47



12 ML—Z=ZyZO—2X

517 BB AEBREM L —=v T a— A
“EARBERE DI M T
— AT LRV S AT LAET—

SRR 18 AEFETHE 17 Ml %3 2 % AR BRRL 2 SRR il
FL—=v7a—-xF7H31H (H) Xb8H4H
(&) FCABEHEIOIASE, ILFm* v v /82
CChfEs N, Tido 16fHoa—22#EL, 2
WHEDRNGERIToT L T A, 200 HDIGEEEZ T
Too BRERRBZFHIRNL TERHL TR EELVE D
ATHDED, XX T4IRYBHEZ 6%
DI B 146 HERIRL TEFHL Tl vz,

VA ¥4 FA

7TH31H (H)

13:00 R

13:05 ZiERAENRE T 250 TREN
HHRIEED LI Il ~EZL NS
2 ?  REMIESZME S v o8 DS RN L
Ji B
AR A B (RIRRE S S A A
ATV RAe vy — - gL ZEE
)

15:00 #HFIDWFEAFN
S8H1H (k) —4H (%)

Ha— 22 nTHEY
9B 8H2H (K) 18:00 X h Riis

FEENE

1. PrAAZEEE TSR O R & SEi

2. T T UEMEIE

3. N-HiaEUBEH O RN

4. in vitro WA E AW A A v F v 2L - ZEK
DIRESEHT

Ny F 77 v TEREEZDIGH

2 G FEAMERIC & B I 0 HfE

AFGA ARy F 25y Tk GEfEa—2)
A4 ANy F 27T (GHa—2)
JRIT R [0 i 0 FE R 1 AT

10. 7 A = 7 v F OFA T FESi

© © N o

48

A PAFEER O 7 &b DFESBIHE - B TAE
1 - HORTTEIE BB

13. WRIE T BT DB IR

14. 2B SR AR

RIS X B e T IEERENTSE o HEE

16. IMBEREMIERAFHT AL

11.
12.

E7o, BIFED 2 — 2D T, ZaHICT v —
P& Lo TZOREAZXBIDEISE»T L HICLT
W5, ERERIEITO@EY, M, 7Y —FoeN
TG EHERFET DS — L R=TAI N T3

(http://www.nips.ac.jp/training/2006/TC2006Q.pdf)

DT, L5 2ZMI N0,

77— MR

ol 146 £, ) BIRIEE 109 4 (BUE 75%)

1. oy (%)
SEERAAE 10, Kegbee (Bd:) 25, Regkedt (4
+) 30, REFEOWHER (FAF7) 8 fFED
W% 7, BN 2 £ OWF%EE 1, BI T - Sl
15, Z DAl 4

2. ZOFL—= v a—RFMITHY E LT
(#ERIE) (%)
A v —%v b 38 Mkn EDILE 0, KA -
A - RAEDRA 61, ALY — 7, RIS 72 2
ED3H B 13, 2Df 1

3. ZIMEEEILX?  (EEEET) (%)
HODOWZE L Lol b 81, Hite B2 a5 L
72\ 46, E DO & DA 37, BT
KRICHIEDSH > 7720 18, Z DAl 3

4. 47 =%y b BiokIBEFERET A —ILIC
X ZHEHgIZOWT () (%)
BRIT L o7 98, DMEZ -7 0, Db D
DIz v 1, SR < TR - 72 5, ifg s
%3 &0, FrickL 0

5. 5. %k (10,200 ) 1X? (%)
v 2,5 X9 E L 61, D\ 38, #E\E 0

6. PL—=v 27 a—2RzMHT27DIChro7
W - ENEE? (%)
BHZKE W 15, 2N 50IERLE LR 71,



10.

11.

72w L7 EHETIE R 15, R 0

SZARl - sl - IR OWB) & R - e -
St EbroziTE L7 (%)
TRTHDAM 4, HaNic (B8XZ2/3 %
T) iR T 10, 13EALE (BEXZ 2/3 L
L) HiBh 232} 7% 46, $EHE O

IR ODIT L 720? (EEEIEA) (%)
7oz o7z 65, MHAD» > 7 68, #EL 2o 7z 29,
BHIE D M 478 CIRIR 72 5 72 2, NWEDMEHLTO
F ool 0, Z0fh 7, #MIZ 1

FLEENE? (%)

Rw 2, bx) ke 83 v 15, fEFHIE 0
HEANE (%)

RESE 69, Wi 28, FHFEH 2, LA 1,
72D A 2, MEFIZ 0

e ic B LT (EERIER) (%)

A Y v 7 LT E T 51, DS L 48
TE 69, HEFEFE o7 40, D> 72 36, KEE

49

DIERZZ > 72 0, A2 6, MEMIE 0

BEiZZD L —=v 7 a—RZENOEFEME
WF7eE ., iRl AE DRI TIACIRAL TS, T A Y
71 CTld Marine Biology Lab % Cold Spring Harbor
7Y, ERFEEZERICES - APHEBEINTY
5, LDLEDPSOETIEZD LI Ha—RIkt
BNENTH 5, BHEEHETOI L —=v 7 a—
AT, EEAEDa— A TEBICE RO
Hv ST 2 FEERE N 2 KBt L, FBo =
7 A= P DREBERA TS, ZDEHICLT, #
LWEBTFEZANT 220 TR, hTid %k
DI ENTERVERD 2y LEET — 8 Off
MEVo T L bHEELRERL RoTW 5, AT
REBROBEEDERH I N T35, LA
FrelLTid, SBLOBMEHF I 2 =T+ DKL R
LWZEHT & LT HFMMEEDERD 0D a—
A% XDk, REIRTVELVEEZLTNS,



13 RIS

it

13.1 [EFFEEAL & EREE

FR A R AR b i) 12, BN OEFH &
WEE 2 E Z D0 2 EEEHS 10 b 2 B DK
BlaT 2570, SGRRFAEBIC & DR 17 D S
MINIFETH 2, NEEZRGEEMTONIAE
B 20 BEBEANEE S ufe (REESLFFFHBEEIE A ©
X, BARFETTEEREO ),

COHEERHMET B 01, HARIEIIEENE T
(&, PERER. PR, EURSRER I X D RER S 12 [EIRRR
WA & . 2 D FHERICFEATHIAR & L T o EEEE=
DI ST, EEEHEEE I AR (AT
) BEE LAY BB S AR &KL
BREAL LTSNl T3, FEEEERIE, 1313
H1FosEETaeZ2RE, BEEEEDH D R
Z DEMROWE 217> T 5,

CNFETICEBEEEE TIT > 2 L 2T 5 &
- [EBRERIE R Y > — DEE
- EBRIEATE Y — 7 Ly~ OFER
- [EBRRH RS I B T 2 Tl E 0B
- FEBSEE S X CHERE RO SN

wEBHITFoNS,

WHEREHE, D IDLBIBOKRE HELZEL
TED, M b EMORRE ZALE L. EFEREfRoH
BomfbziimL Twi, L LHEDO FRAEDD
NS, REOBLE AT HBEROAR L Ko, L
L Aans, HEZHBAROREXDF = v 7% LT
bHLZDLVATLAREDPEHINTETED, b
bt LTHFEHL T ER W,

13.2 HIEZAFRETDEBEREE

HPARFZEITIE O S & D . THAZ R L EE
Micd by 7LV Th 0% Z HEEE L TR
FEfroT&E L, BRMIZIZRT., BE1 2w 2
M S 41, S4EEEC 37 MIH & 7% % AR >
KT LMHIFToN 5, I EBEPZEA D%
LEME (F& L CHEHE) »EMEL, AE XD
10-20 44, END & HIZIFFBD Y7555 O il
FZEBEMBL T boTh %, tho 23R

50

A —=FRET O, BBMFZFDOFIE 100-150 4412
IS 2, k. SHEERMES » RP T LD
ZLER=T BRI,

e L v h FERkIC, EFREPRFTOSIRE % &
BT T EBRRR IO TEATH S (LT A
k2 2M), EHEEFZEAT TR IS 6 AREDSHE A
HEMMALEBRBOR 2R L TE Y, IHETIC
bR —IRDL < DML DM &2 17V A B
WIS K e B Z LTI ontk, BELIZEA
E DFFEE I H I IHE IS P AR L T
B TEIIRIFRICASE L TR 23 5 W85 D
RFEIWZTETWD, £/, MALERED 2 \»
VA DR S [FRR I AR FLAE TR T O B % 58 T
g, ERICSwEEbN S, RFICL TR
W2l EdF 5 ETUE, B EEDIER I
K, HPEAEDIFE A EDSERRIEE S S DR
PHETHEZITo T3 EnHIFons,

ABRAIRINE 55K D LD X9 BELL Lo
EIFE A2 ke L T K, S S fiid, s,
I F—HDWGFENTH S, BRICEL T 5
RES H 503, SRIGEHEPIEN T b 2 24
WHOETEEETIT) ZEDPBAL LD EELS
ns,

BUE D A BRAAI ST O R AT % IFEE B 2\ i
MEBL XL THbON TV OB TH S, L
LS, FFZEATL XL dH 5\ I3RS L <L gL
E DO KRFED 5 I 2k 2 5 & L 7 B
DILBLE 72 5T %, MU HARHAFZEREREN T,
FEINZKSCH PEEA BEATE T 3 2 OB O L.
FRL &) EBSSHIE HEN R D Lo T3,
R LI C U, JEREAE Y TR AE4E . EMBL (K
MWoYL & RE LR EIT>TWw» 5,
SV BEREATR I (3 [ RS R 2V S LAY 72
PR—= 2B A>T B, BRI &
LCh, W ORI L <, Z20FEHD
7 DI ER R 2 T > Tuhrildh & vk
HicE w3,

13.3  SE & DM E

Brain Korea 21 1250 < HEgH:[FEHFFE



MENA A BAEZEZOWEEIC, 8 H19 H
—9 H 2 Hf&H-8 kA7 B &z & o 3 [F e
EIA¥E 1AL 9H 18 H—23 HICEAHEEL L it
FWFEcigE NS 2 A0SRH L7, EARBIRL
Dr. Hwang & OILHEMIEDHIET — <1, Activity
of TRPA1, the polymodal nociceptive sensor and
related pain behavior under prostaglandin-induced
inflammation, - EKHTFB##Z E Dr. Kee &£ D
HMEHFFED 7 — < 1%, Role of Dia and its related sig-
naling pathways for E-cadherin mediated cell-cell
adhesion T®H %,

I3 - PR BREZE B Tt vh — R B D SR == .
Dr. Woong Sun %36 H 5 H-7TH& 9H 8 H-9H
D2 BIChl DilhBEREDOMETEEbE 21T

TR H L7, b —#@%dz - NIFIBFEBERD b
& CHREIWIEED 7 DEEIAKREGEE 1 48T H
5H-18 H: 8 H3H-8 HD 2 FEICIED KH L 72,
M pigiE= & Dr.Sun WF%8% & O FEFEVIED T —
<1, Control of Programmed cell death and mi-
tochondrial morphology by Bax during embryonic
development TH %,

13.4 EFRAEEE

(1) EER MRS CoMETER (e A F2)
(2) HEFERTORK (EA[EE)

EANBEfE 30 fF

ESpHME 60

135 ABHERY VRI T LA

AP TMET ZEEES v R YT A, EFTa Y 7 7Ly AL LT 1977 0 5 IRITHEE 1 ~ 2 [liThi
7o, WD S EHEE 2R L TT ) EERN A28 TH 5 Z L 2BREIC T 2701, ENHERES v R Y Y

LV HMmEMLENTS 2 EIcL .

1. %5 35 MIZEBRWHEER S >~ R L

Recent Advances in Cortical and Hippocampal Microcircuits

KIBABZEL - RS D IR plg Il T

A=A A= EHT 2 CERE. SNHET (BiFERY)

2006 4 7 H 24 H-26 Ho 3 HE, ka7 7
LYy Ak vy —ItBWnT, 1244 (95, SHEA 14
%) OBMEEE RSN E Lz, Aafid, HAR
WRERERET T 794 b7 =2 ay 7, HAkE
o v RS LPHEL WO E LD, kD& DS
MEESEY £ LT,

KB D ek B REEE D b1, BIFE, K& 2% 7R
HORZMZ TWE EFHoTHET TlEaw e
7, SETRUMTH > 7% { DEIERT TRPE
PLBEMEIREEOH L WAL FILT, S I,
Hoe»ichsr)ELTEY £7, Sl wEMDMHE
Wx —MOBFEREICHE L T 2 BCRDE oK
W R B seE DT IcBEE D IAE, RO
FERAEFHEL CHE, A2 ED 2RI TEF L
7oo I 61T, HARDKEGEE wh#EN TS8O 76 Je 4
HiZh, FHThWAE SHEL COREE ERLEE

51

FENE LA T ARELBRB LR T EEATHE
Vo YYARTTLTIE, Faioidh | HEAMTLH 8
#. HAAWIEH 10 405 18 4D BEE 2 M FH3
TEE L7, £ 2HAYHIAT >R A Y =8
O MNP S DSNNE 3 &t 3L HENEX D |
HARDH & FRERAVIZEE PR AE S | B
ZESOTBONIMEELER T+ ANy ard
LB ELET, ROICHMEZZI L EELTE
D¥ET,

Edward M Callaway (Salk Inst, USA)

Takao K Hensch (Harvard Univ, USA /2fiff-BST)

Sacha B Nelson (Brandeis Univ, USA)

Victoria M Puig (NIPS/MIT, USA)

Kathleen Rockland (BEfiff-BSI)

Jackie Schiller (Technion, Israel)



Yitzhak Schiller (Technion, Israel)
Gabor Tamas (Univ of Seged, Hungary)
= (RAETRY)

NIEZEnE (3T

AR CRBOR)

Y 2 (CEHWT)

ANMRHFRER (FERY)

HARE— (CEHHT)
EF = (Oxford K%, UK)
fHZE— (JuRY)
HEH—BE - (CRBRR)

EREET (Bl ERY)

REGDRAy =Y ELTEZLHIE, KMEE
DMFERERIIZE L, 5. 4 oMo 7%
A 7 &RFAEL 7 ETHITL TS HEBETRD S
TVBLHETT, RAEMDMIEDL S, ZnziE
At T, PO SCME 42 DERZOTERER, 4B
. BERERY 22 b oS, BB 2> & frb i Tw
DHEDPHRINTL 72, FEMTIEMEZ 7 — & IcHD»
THIO CRHIi DO FE R & LTI AL LD DS,
BIE D BB MRS E O¥IR E 525 EEZE T,
ZzoT, SHOMEO itz rvERE TN
THEFEZ O OLHITTEEET, £7. VA LA

2. 5 36 MIZEBIFERE S v R A
==L AR - AT vk VAt EEBEEIRS Y R T T L
T —=HFrA4 ¥ — Nk BlE e 44)

W%

%5 36 MIAEFPIERS S R A3, HARZATREEL
KT 18 FEEBR ARSI EFEE L LT, F 3 M
— IV A s AT vk VRIREREEER RS R A
BIOEAPIES EART10 H 20 H»5 23 H
DT HABAVIZEHERE Moy 7 7L v 22 v
& —IzThfE S N7z,

RN R 2 MR R I BRAE L, TREE, BB, R
s, FEEAE BRI AR BRAE D IIFE B D AR
DTN HbEZFALF— 7TV, FLLlEz
B LRI A~BES T2 2B L2 HWE L
7eo 14 7 HH 6 50 4. END S 70 £ OMERR ST E
D FRIFTEE D O 40 B, AR ¥ — 60 @y
RFEINI,

52

ZfioTe—A—&HH®P, onoff A4 v F2EAT
2fhHEIE, BZo6, I 5DWED 1 DDKRE
BREERSOTHLHTL X9, F, BIBTFOMBHT
DIEFLSBOMEDORIEL MG TE LR LF R
¥3, . AT LOBAR, HEAMTIED LR
BHRZEE 2 & D & — L v )L 3055 2 i > CTHI DB
BBrR k) LT 25EDL, AGICHEL L6 LT
BOELK, £/ X DFEMICIEREICHENTT 23T,
INFEFTORMETELHEREZL AR b WL
OPRIFeNFE LA, ZD K ICIEMARIERFH
WDV T, M OFT 7 RO RE I, RE b
fEfrict o T, ETHOREFLRAFRE LD £, KE
[FIEEfETZ D CHEMIF EAEATELTED £7,
SBNHVITHEL AR TT,

AEEI, ML wkERET» 6. K
BB LIt DFEE2L L WikE TN, HIHFLT
B L - ENH - EBEZTED T, TSN
TR WIGERE DM OEE D . % OREKTIEH
ICHEETHH, REELWVWRETH>HZ2 TR
HEL T, RALFEFAERE & LT, 25
BT e 2 EOIRFICHER T 282 R - 3d,
GO RIMBEMFRERR DI ZE D FRICE VT, FK
REMEERLILEEATVHET,

EZ IR

A BRI K 2LEM E W ERDO 7T A 2
A EEEERT—% & LCHIR ) 2o DEELA
LT, MR & MR o LR O B fR
MZERL, ZOME SFHliTRE 2 &k S
Nic, FWEA/XTF FOIHZ D 5 EMD < A
A7 b U R 3 —OEAMEHCAK IR LA
O 7z, ST MG N S RN Tl & 4, Al
Jah o mib S, BEEZELEICOEBMiE T, S5
WCHOENTHIE/MI%ZZ T % 2 &S L, $% <
D7 Z7T7RA VIO THREROMIEHAAEE LT’
I,

B. MEWEHERE % (53 5 72 @ D5 T 1B - WREADS A,
WHEH2S A 72 & DT RIGHE IS X D MER IR D IR 725 &
TR OBEREDI R b S, WitE ORERE % G818



Rbbh S, KR EZMZ 270y 27 23
RAET AV A CMEPFZERT (NIH) Chth S 7z, JERE
WFZE s BAR I 2 RIS IS T L 22 B OBl TH b |
%2 RE BRI,

C. BREGZAVACIE U 72 W 53 Wb s 61 O pieeBERE 1k
HFEDHEICIN TR D o TR & D RO
B OHFENHEES N, TNBED X I IhHKIE
AL, MR WZ T 2 0RICRET L2 E LR
7o HERIRAEICH VSN ERr AL E vl
PHRZ ML T, 2358872 2 LRani, C
D1, FERFE OB 6 | ARIEOMER T ILIEH
EOBENEMEIC 5 2 EMER I . A ED
FZE DRI SHH & I e o 72,

D. R HEIE L & BEREFEBL @ MRRAR AT LB <
Bezid b, BREEZIBRT 5, HERIE o HliEZ 58
L., INZERITEER 2B ICH OB L FEE
ZAE ST T & IFMER AR B o fLk T2 o
HEETH 2, AXTIIEMIAOWRDO IR, B85
T OMIIN B D HIH2H# S e,

E. 77 WHER O BERETERE © /iR 3 —Tld % <N
MG Z b > Z LIFBHCE INTERLD, SH. 7
Y a—27 v DU DL A W DML IR 53 W TR O 65 &
CHR S, JRORA L ORISR S,
LR D7 77 R v 6 kA & ik E A Lok
TRNYE OB Z IS 2 2 L asifin S i,

F. &/ Ml ek 3 : MiiED> © oK 53k & il
DI % T 2 FEIEIRE I X 2 KW D T,
TIOTRY) YD RRBEEZFRLE L TZOEFICK
b B IR 23S BHEA 3 2 B30 0 TR 2 T <
Al X L, BRI KR T 7 v b E IR E M
RN,

G. TR ZFE T 2 #lENE SR CafgsR
(2D T 12 AEFIC R iR TR fE S L MR Y — 2
¥ a vy 76 OB R X 4, MilgN Ca A+ 7
DHEFE L L CHEE L 7 Matko 7 4 77 it 4
BHHLAG 5 % D KRB % A RE A TR § 2 Fik
DEE L &bz,

IS RN (]S

A BEAAWTZE AT EORARAISE 30 FEZRMZ 203, 2
ECHHRICERE LT 2RI TE L, SHlZ
DREGRE L & EEREDIZE 2 i RACEME L T/ 72K 72,
MR ABHEE & RAREE 2 2 Ff L. R Z

53

RO B & EER R A D 2 RIE L Tl vz,
SO ay 7 7LV AR —=ILIZY VRS T LS
pJ(IE 2 ] g ) SN G (R R O R D) - 3= N =Y i Y )
200 AWML, G E Y 2 — F DB Kb > 72,
FEIE L. AEBERRISR A o T & L EFE OB
TEEDP RS EPROBEE oo 7o, HES
TIZH O b BETH > 7,

TR T ToREY

RBDBRIC 2D TIR A R0
2% BT LR AR 2 O AR 22 SRR & L TRl T
T2 EE, EMEMTO BRI L T E O
DERTTEF L3 D . oD HIND 7z 8 IS H B
DA LIFRANDIED D Z L 2 WX, ALk
TEL72T% DENSMEDPRE L CSMTE S
9 —HHZHHZLHIZREL %, 2D, W
ZE OBANIRE . Beftialite B, FBHie B0 13—
HHZHHIEFICRs L, L, ENSIO
RAR 7 « REBHEDBRFRICSML 2536 bRV
ZOEEHE-> TN, SEIEFHIGHEE TE L, C
NWIEARZITSIM LR A R 7 - REEBLE DA 58
DEZE HERZ ORISR 288 2o
CEDAEETHY, TTETHEL TCELHLEISR
FICHR 235 L LT, PRI 2 iz o
DT EL, MEEEHOBKEZKI LETHD .
ENSERFHlZ TR s FEEEZ S5,
LD RAR T - Rkt 10 fnssE, END
53 14 ADKRAR 7 « REBAEDSIML 12 #5035
KL%, BFORAREZIOEREN T 5720, W15
DEFRRE~NOMP 2T, BHFLERAY —FEE
# 14 4 %72 Poster Award 2#%5. L 7=, BfETIX
SR SN SIS SN U [ SN S5 N S SR = < B
FUHEBEEATH > TOEBO TN L5720,
HWOHERMNFEE EX-oTCLEHEmEH -7, L
PLAXTRIDOI L Z2REBITEZ, TR
BWBEOEME BLVCOEETFOL DL LFTL W
&, BEZUDEAC ZEZBML TR, KEIFZ
TSI L, F22MaEPEMbI Ty
Wy v AW O Z2 TP & S8 5 LD
O, EEREHEICR -1, HidH 40 5 FE%E
A=A 79 7 CORBICFEREN> TS, K
ROAVE T M INE L 2FEL T3,



3. 37 mEPIIERE S v R A

Electro-Chemical Signaling by Membrane Proteins: Biodiversity & Principle
BN, — L s 7 F N OHER : BRI E X H =R L

A=A Y= RR BEE (AN A)

B

Karv 7yl ryAld, REMFERERER A ERE S

YARY T L E LT, RIORYE FE WL AT — B IR
BANATYA LV Ak vy — L OEENTES v R Y
T o, BHEEYTIA PV RY T AR T
B 1943 H 14 H» 5 16 HE TOXMTHARS
WZeksREI 2 > 7 7 L v 2k v ¥ — 12 CRIfED T
EINT»5,

A 2%, Electro-Chemical Signaling by Mem-
A 1VA
—AL TP VOB SRR E X A=A L &
L., EEH L WRAPE L VEEAD Y 7 s
FICOWT, B MY, MlEYsE, 7
Aﬂ%®@ﬁ®\ﬁf®% M EBE I T 2 6

. EAALAEPIAE CB b s IERE 2P & L

“C%B?rfﬂ’ﬂrﬁﬂéﬁ’ﬂ&ﬁﬁju - HHOREZHET L OT
Hb, WHAME {XVAR ATz —FTv, AF
F. T AVA) POSEAIEE 124 L BENR2S
8 4 DWIFEH DIVEFETOFEHZ AT ) PET, T
MATENZME LN SNE L2 RRAT =%y
YaveEFPELTWS, 20DHEHDE Yy ¥ a >y T
k. 78 b UERICBI Y 22 P E LR E A
ERBNA AV A T Ak v —OEEEIR O EEE
PUYRY T AR TE D, RRKEOVD S OFRE
HHEEN TV 5, A TRYICENMREEEDD
&2t 2 BRI T2 2 LT L 7
Bezanilla 84 & | BEAD F Ao P — % f4ENICfE
W$ 2 %7 % Fikz % L7 von Heijne {11214,
special lecture # EFHV LT3, —MGEHEHH 11X,

Uﬁb%vxw@$7®%m%3¢m%mmk
D FCIRANCIH 5 212 LT/ — R EEZE D
NRERSTMAZE IRV, BIELAY 7L F v
2L OMEEZW S 222 LT % Doyle s, &7k
M7\ b v F v 2oL & BRI A C U R B
# L 7z DeCoursey fit:, /1 A F ¥ 32 VLD7X—7 4
v 7 DB DOREGEZAZ eI U T & 72 Isacoff
Hhz&A TS,

brane Proteins: Biodiversity & Principle "%

WITF SN2 PR

54

BRAERZ LA ER T 281k, = 2L ¥ —
DPELE, MREERIZE, WEEBRON@Z LD ET
2 EMRIT OMERFICAE N E 2 H-> T w2
BIE, AXVFrRLP T VAR =% [ L
T 2B OFEM 2 BRI S 202 D 72
77 LEERE OFEHEIC X D H L WIRE S TR
Ranzkl, filapcoBs byssBEs o v
THLOIFEREMZBAS L Tw 5, EEADOMERKRE
HEHDENTIZ, & ZHUEEIR, 3 onkE b oS R
ZOFEP GFP OIHIC R 2 &9 o, WAEHZ I
BlZNEED FARLREMOLHEEICD DX
AIFEICHEBDOEL 7L =7 AN —DHIWN>TETE
DL 77 LR E E AR L A BRAE & BT L 7o
HGINRT 70 —F OHEEDEE > TE e, A
TiE. N2 F Y7o M B ECEEARKED
%%’77&yv7’mbﬁhfwéﬁ%%ﬁ#“

BTBI LT, Wi METHOHE PRI N
% EEDIT, HFRMEBEADTHERD T REL DN
LR T E %,

- -
o0 = —

HEHR

EFERBOHTE L WEEN OREEEYETEHD
HEEPHEE 2, LI AV T LT v RLDHIT s
WEHME % H S 22 L Doyle ik, 2V 4aF %
IV Ty FOEEFRIELEZ WS 212 L 72 Zhou
L, BEery—eA 4 v FrrLofdiicon
THFZEZ B LT\ % Kemp 18+, BEE L BAIBERE
D wEEZSNTE L 7 HEEmEAZEAE GPCR
WAV Fr 2N LGB - PEREETILZ
W L 7% Bezanilla fit:, CafkElEA Y 7 L F v+
IWOSHIIEN 2 ffiA A~ O CTIEHEAL S 4 2 (i &
7 /BLRUVTHS2LIZL22H % Cui flit:s
DEEDATIFEH SN S, £/, A2 TR, 2%
RS IR D0 b BT B 7
VRIS D ERZ HbE T3, RGN A A3
ALV AX vy —ABRPHCE TR SN EL
Y —FAA V2O ABERICO VT LR
MbERIfTbNS, 7T ur 7 LMIXERREZ % <
ED. 74 =7 s AR O IND L)



B LTWw5, £/, HZEB BRI T
Bl AN T YA v Ry ¥ — IRREATD
ZEBZMLTEY, BETH~OEKD b LIZE
W27 INTREDHERZORMTH %,

PfiE S L TR DY

A2, REMFERERREZDOEERS v R T A
ZHfzE LTw23 0T, g cifgi§ 2 Kegbi
DEMLEET2HELTHMNEITFSNTVS,
Z 2T, HAMEARIZEE O &GO BT, BiEE © A
70y 7EeLTCTFYIVaryTF VLl e-TF—= v
TREGHEDBM 252 TFEL TS, F

13.6

RGO EIE, FOWLEDOREGAICH N
BOH 5 K9 S i B L, EREE 7
LYY F—vavdDhlL—o v It RIS ONE
ZVEL T, Moo RIEREDSMIE, &
WS REDY R — b7 S, PRICRIFAATSE
HCIAL BB 6N Tw5E, KEDDED
DORER E LT, 4 DDHEEES v A7 4 (fRIERE
B v R Y A, AEEREY R YT AL BROREH
WE—H#R G A AN, EERT T 74 b v
RPIL) Z2HOTBEED, PHTFIv I ET—=
DT LHOEODTREBSERTHD, AP a—
WHNZH EONHDIZ > T3,

PRI CHTER 21T > EANEAMAE S

1. BRI OIS B 217 - 22 AHE eSS (3 » HBLE)

Dr.

Dr. Hitoshi Kita (#£% 1)

Young-Bum Kim (Harvard Medical School, Beth Israel Deaconess Medical Center, USA)
(Department of Anatomy and Neurobiology, The University of

Tennessee-Memphis, College of Medicine, Memphis, USA)

SR (EPIRAY R ERE, EF, i)
B BEE (PEERERY, W6, ThiE)

Integrative Bioscience, NINS)

. Minkov Dorian (Sofia University, Bulgaria)

. Radostin Danev (Sofia University, Bulgaria)

. Malcom Brodwick (University of Texas, USA)
. Yi Wang (Institute of Biophysics, Chinese Academy of Science, China)
. Andrea Lorincz (Division of Cerebral Structure, NIPS)

. Mate Gergely Sumegi (Division of Cerebral Structure, NIPS)

. Tachev Krassimir (Sofia University, Bulgaria)

. Peter Kralchevsky (Sofia University, Bulgaria)
. Theodor Gurkov (Sofia University, Bulgaria)

. Sravan Mandadi (Sydney University, Australia)

55

. Walter Kaufmann (University of Innsbruck, Austria)

. Wen Wang (Forth Military School of Medicine, Xian, PR China)
. Miklos Antal (University of Debrecen, Hungary)

. Thongchai Sooksawate (Chulalongkorn University, Thaildand)

. Christian Altmann (University-Clinics Frankfurt, Germany)

. Thomas McCormack (Section of Developmental Neurophysiology, Okazaki Institute for

. Allan Gulledge (Australian National University, Australia)
. Stanislav Hucek (Parasitology Institute, Czech Republic)

. Vasily Kuvichkin (Russian Academy of Sciences, Russia)

. Ding Lei (Division of Neurobiology and Bioinformatics, NIPS)
. Elbert L. Lee (Division of Correlative Physiology, NIPS)



Dr. Hongtao Liu (Division of Correlative Physiology, NIPS)
Dr. Ravshan Sabirov (National University of Uzbekistan, Uzbekistan)
Dr. Li Shu-zhuang (Dalian Military Medical College, China)

2. ZERESAWIO TG B 217 > 72 AV EL AR 2E (BIEREE )
Batu Keceli (L, #AFK)
Dr. Wenbiao Gan (New York University, USA)
Dr. George Augustine (Duke Univeristy, USA)
Dr. Karl Kandler (Pittburg Univeristy, USA)
Dr. Andrew Moorhouse (University of South Wales, Australia)
Dr. Doris Tsao (University of Bremen, Germany)
Dr. Angus Silver (University College of London, UK)
Dr. Francesco Ferraguti (University of Innsbruck, Austria)
Penphimon Phongphanphanee (% A, f&HFK)
David Berg (University of Southern California, USA)
Aneliya Zdravkova (Sofia University, Bulgaria)
Nikolay Christov (Sofia University, Bulgaria)
Israil Hossain (Bangladesh)
Alexandre Loukanov (Sofia University, Bulgaria)
Soon Young Kim (Korea University College of Medicine, Korea)
Woon Ryoung Kim (Korea University College of Medicine, Korea)
Hae Ung Lee (¥#E, #HER)
Akhilesh Kumar (£ ¥ F, ##K)
Abdugodir H. Toychiev (7 AX¥ 2% v #&HFK)

3. ZERESEWESET 2 iR L 7 SHE AR
Dr. Chistopher Loretz (University of Buffalo, USA)
Dr. Robert Harington (Vice President, Blackwell Publishing, USA)
Dr. Kyong Soo Park (Seoul National University, South Korea)
Dr. Lars-Gunnar Pettersson (University of Goteborg, Sweden)
Dr. Steve Perlmutter (University of Washington, USA)
Professor Eberhard Fetz (University of Wasington, USA)
Dr. Laurent Itti (University of Southern California, USA)
Dr. Stuart Baker (University of Newcastle, UK)
Dr. Andrew Jackson (University of Washington, USA)
Professor Yehezkel Ben-Ari (INSERM/INMED, France)
Professor Matthew C. Walker (Institute of Neurology, Queen Square, UK)
Professor Matthew Wilson (MIT, USA)
Professor Anthony Grace (University of Pittsburgh, USA)
Dr. Edward M. Callaway (The Salk Institute for Biological Studies, USA)
Dr. Gabor Tamas (University of Szeged, Hungary)
Dr. Sacha B. Nelson (Brandeis University, USA)
Dr. Jackie Schiller (Technion Medical School, Israel)

56



Dr. Victoria M. Puig (Human Frontier Science Program Organization, USA)
Dr. Yitzhak Schiller (Technion Medical School, Israel)

Dr. Robert Glaeser (Lawrence Livermore National Laboratory, USA)

Dr. Wilma Olson (University of New Jersey, USA)

Dr. Kurt Wiithrich (ETH-Ziirich, Switzerland)

Dr. Rasmus R. Schroder (Max-Plank Institute, Germany)

Dr. Thomas L. James (University of California San Francisco, USA)

Dr. Holger Wille (University of California San Francisco, USA)

Dr. Keith A. Nugent (The University of Melbourne, Australia)

Dr. Max Haider (CEOS GmbH, Germany)

Dr. Wolfgang Baumeister (Max-Planck Institute, Germany)

Dr. Kenneth H. Downing (Lawrence Berkeley National Laboratory, USA)
Dr. Stan Burgess (University of Leeds, UK)

Dr. John Heuser (Washington University, USA)

Dr. Dorit Hanein (The Burnham Institute, USA)

Dr. Kenneth C. Holmes (Max-Planck Institute, Germany)

Dr. Mark Kuehnel (European Molecular Biology Laboratory)

Dr. John E. Rash (Colorado State University, USA)

Dr. Wah Chiu (Baylor College of Medicine, USA)

Dr. David J. DeRosier (Brandies University, USA)

Dr. Mark H. Ellisman (University of California San Diego, USA)

Dr. Charles L. Brooks III (The Scripps Research Institute, USA)

Dr. Willy Wriggers (The Scripps Research Institute, USA)

Dr. Chyongere Hsieh (Wadsworth Center, USA)

Dr. Brad J. Marsh (University of Colorado at Boulder, USA)

Dr. Michael Marko (Wadsworth Center, USA)

Dr. Michael K. Reedy (Duke University, USA)

Dr. Roger Craig (University of Massachusetts, USA)

Kim, Shi-Mun Kim (Student, Korea University, Korea)

Sangsu Bang (Student, Korea University, Korea)

Kyoung Kim (Student, Korea University, Korea)

Dr. Jian Mei Ma (Dalian Medical University, China)

Dr. Woong Sun (Korea University College of Medicine, Korea)

Dr. Klaus-Armin Nave (University of Heidelberg, Germany)

Dr. Cecile Gouget-Zalc (Centre National de la Recherche Scientifique, France)
Dr. Frank Wehner (Max-Planck-Institut fiir molekulare Physiologie, Germany)
Dr. Andrew F. James (University of Bristol, UK)

4. BUERYAH B 5 WIS ERIE U 72 HAR AWFES
FEEHH—ES  (University of California San Francisco, USA 2%~ H)
IO A  (Pittsburgh University, USA 12827 H)
HHI It (Oxford University, UK 28 2EH)
MEHRM  (University of Sheffield, UK 128 %~H)

57



WA (Oxford University, UK IZ84%%, # L CJRIE)
HEFI  (Karolinska Institute, Sweden 12 84%7H)
8%t 2 (Queens University, Canada (2 ¥%)

HIH K (University of Chietti, Ttaly 12842, %2 L CTlulE)
WAEMT (University of Chietti, Italy 1285, Z L ThwE)
HRPEE  (NIH, USA 12882, 2 L ChalE)

R ZE - (Toronto University, Canada 2 8%#)

FAYE  (Munster University, Germany 12 #*t1)
Rt (NTH, USA I#%H)

KERE (Katholieke Universiteit Leuven, Belgium 12 ¥ %%H)
WEES (Salk Instutute, USA 12824 )

58



14 [LEOEE - L& DOEE

DO TUIREPLWIZEAT, RIS HARSR DR IF
TRADE, ORI, ML sk e LT (G
WCEZ20E TRHsHZER, & L), R L kEie L <
FIEE TR >T\wiz, L L, HERICHT 2 mBss
LS Mbsd kHickd, £40bizd>TTD
NTLBHFRIE, LR35 E RIS 2 HHET
(accountability) 2 H LT3, ZHidwvbww 3 Tt
fili, & FHDRIGICE T MR D URDEE T
H5, TORICEALTIE TAHEE, & T o
i B2OOKRERMELL D,

HABHATIERE B X O AEBA T s E D K 9
BIEEZT> T ba0E, —BRDOITAICIAL A>T
W2 K, Thab L IAHUERE)NE, TEIER ICEE
BoTETVS, BETRETR—LR—YDFH
ZEP) ~EDORREH T TS, 61T TARIC
Bl925 2775 —A) ZiiE L T, HRPHAEREK
WDFEE Z 2 THObN TV AMAENEZ ED LD
I 7 E= L LT pEFHL v b, K4
(3 TREAEN & BERERART ) (p.167) & TR FEAA
BRI > T 2 5 (p.168) &\ 2 FiZREEHH L
LTHIF, S 7Ly bRERL %,

A BAERRSE AT T, IR X D fth o> 2 BFZERT & 3
TR OAHGEE TOKAZAKL % 4E 4 [T L.
Rl i X 3 FZEAT DIGEY 2 05 H 3 P L Tv
%, BEICHATHIR® 6 0 < 23Fm L, Rl X o
BIACHDIECHOND L)oo TER, EHY
WA A O JAHIGE) & L TiE, D A —Lo<—
CPORERDHITONDL, KAZEDBENIELHE LA,
B DWFENE DR, AR ABER A DN
EREBAE D ANFETHEE ST 2 W, AMIEE, %
FITHORENR EZ2ToTE), REERZAY—®
MEETOLRGREICHLT, Btk —aR=Y
Z R L CTOEBERFEIT~ND T 7 2 ZA D3I L T
B, 2004 FEREICHER 1,000 HEEBA, S 518
MU cws (R2H),

59

149

Successful requests (Bi{if 1007)

T T T 1
2000 2002 2004 2006

FE

T T
1996 1998

M. X 10 FRICEEPTY = 79 A PO T 72 2K
AN ZRLTw5, 772 ZABDEAITITEB LD
PDIFEND B H, T T Tl Successful requests D%
~ L7, HifZIE 100 )T requests, 2006 SFEFEEDMEIZ. 4
A6 11 H & TOHfEs 5 o FHlfE,

St odELMEFTOREELZ(MEFD 1 O>TH
%, SHEFLDTO X)L )7k cra & ol
2fToTE 7,

1. BERBULEIR SR SSH #23% (k) (2006 45 1 H
16 H)

TN bDRI 7aoitiy (e SA4 4 -7
ZHEA B Ak LB B2)

2. JST Ffi “BlE L HHRDOHIX” (Fxn) (2006 4
1 H20H)

e LCofblgzedil &y a4+ + 7
TREA B IR #2)

3. EBEpEe i S - — (2006 4E 2 H 21 H)
HEf L S - —, MRHX o2 mieskio i
ZRRE L CHET> TSR IF—ThH 2, S4F
. 30 A DOBIFZ TR LT, FEE AR R A
Tl - NG IARIIFEIRI o> Bl Bz h T & BEIR
WORKE  —NDWEE & L CORMMED® 7 %
BERE— 1 &\ ¥ A MLV T E T o 72, BT DO
. AR )y 2 vy Fa—Alcad 3BLoEE
D EZFC, REHICODRERIE LI F =LA,
S b % C OEMBH S N,



4. NINS v Ry L (50 (2006 43 H 21 H)

Y9 1 DOFH MO L2 TE 7 BE AR
Do (Mo A BTS2 G B R 7
M AR %Z) . B M TR A TE L
LEVOF R BENA A4 F 2 IBEAR K
LI 252 )

5. [SUIGE Rl =

CHE UG ) 13 E BRI 72 B8RS (International
Brain Research Organization=IBRO) %%, “Brain
Awareness Week” & LT, HREHT, BIFFRISH
T AHROMREZ LT 57012475 > TV BITHT
b5, HRENTIZ "REEBEHEFIEEEAN Kot
foftE s 3 EMES & L CTBEREEINTE Y, 5
T4 MEZWNZ %, S H4HE 13 Eir ChfES
Nz,

(1) JRE2Y8 (2006 4F 3 H 26 H)

IR ERFE AR EINM 2 (R I ThHfEshn
Too RO A BREZE R R L B SR Ei 2 50 o i AR B
Az, TARIE ED & 9 1< LTl ADEi% BT
EZ007, LI FZA LT, M. BREX. B
) MRI, EARIMRA 7 FrA2aE— (NIRS) % &
2o 7-WHE 2 i U, SRERE, RERAL &L
BT 2RFTOARZHLL DT BN,

(2) [MR245 (2006 45 H 20 H)

Moy 7 7Ly Ay y =TSN,

8 £ 2B PRV R S S B J SR W A o0 Ml AR B A
Bazix, TIMITZEDSBAC BT L Wi, w9 A4 bov
T, RHTOBREEE % v 72 AR D B RERTZE % #8
U7, Bz 2R g, o ne: (oo
X)), WARBAL REICEAL T2 ST RN LT

HOANA XA v 2k vy —Hlad BEFE e
DEAEZZZIE, TGRS E CilE 2 &L %
AAZRA Ly L) F A FIVTHlEE T O, AR
PG ICHEBRT 2l EEZ M TRP v 2L ED
IR LTREZE L TCWE D, 203 TAD=X
LAERFDT =Y %R AT T HHL %,

6. JST hiiE “New Education EXPO2006 in
Tokyo” (Hx{) (2006 £ 6 H 2 H)

MRl & LCoiERy (Fety A & F / TEHEE R
I [2E262)

60

7. BRINRE RO R (2006 46 H 9 H)
BHEAE LR T 2 L, FEEEEN
30 #s, AEBATET 2 WA L 7, RO RPEITSE R
FRTEE TSR D MR N BEZ I X B WFSERT
AN DB, FEA AR AT - N IR ERE
RS M D BRRIE Z BP0 TIm DALY ) ¥
A PVTHEEZ T 7, KT, BERSEHLIK G H
TS (MFREEETHI X v & —TRE SRS B
FEERBNHZ) . MEREIRE SR RS RN B H
FEREWTZER 0 B BEAARF TR E RERLEL B | FhicE
A BRI R R A T B FOE BRI 7 (FH e S
B2) # B L7z, L it AkEE L0 s 4
k. HEATRICERICE O 2 RO I filin, &
o RPAE OMER DM I EHIERSI N LH)TH
%,

8. MRF T EH%E (2006 £ 6 A 24 H)

A R AT 20 R S AR A R 28 P o0 AN S5 2
B L, IR & L H T, TND/NE 5,
6 FFAEDBIF 40 2R RELT W2y 7 7L v
Ay —IcBVT TR2ZLEOREHKEZHS 7'n
Y/ by LELAKRBEEEITo R, SINEIEH
HICHoN2 I FIEHAMEARBROTEV A
L—yavzilzh), BTz o ThET 5
TLIZKkD, HRMEAECfToTws TH2, v
I EBOEENPB VR TRnBE L2 DI &2 HK
L 7% ZD X9 BBV O ED X I RBEIc k>
THALNT W2 0DF 2L T, & IZF
DA I E XTI E 2 ROIEERL 72,

9. VK 18 FEXEFHAEF /) NAF Y —RA T —
Gli#H) (2006 4 8 H 26-27 H)

FEESAIC X % 400 faligs, (Hea A4 2 Bk
B KL B H )

10. Th ! -7 B AR RERO IR ) JETD I (2006
£10H 79 H)

ot A FRATT R R R B R BT T 25 AR P D Al B A
PFOWMFEE L, A ETRA b T -
Nk B AREOMR A~ T, 3 HRH., i 6 Mlich
7zo T, ~MSMEOHE I AZNRICL T, Tz
HWZER R OHEEEIT> 72,



11. HAEZ T OESEAL XV b
AGAIN” (2006 4E 10 H 9 H)
AT B FE BRI M O P IE B 1L s
7 v Fv—7 8=V Chlfg S B HHRGHE XA
RV b "Walk Again 2006 (Ff# : FrEIEEHITES)
BAHARE & T 0EE) O TRl o Bk
A FiL ey 7e—F ) k80T '#E 7L
Z e 7 BHEG» S OBENIENZE, LEL GE
HET> 7, SNFITEMBRGEES L2 OKK,
TN XBEHEPINEY 7= a VEIRE LR S I
v A2 I PRE % £ AEl 400 £, BHEEE T VO
FILTOMERERIE A 5 = X LD T DRBFTOIIE
ERAMIT 2 L EDICARLHRTHBRDIESR
B HIE T A > W TERZ2 1T 7,

“WALK

12. HFEwRE SSH B2 (HRF) (2006 4 10 H 3
H)

TN BbDR I 7 anitit,
/ TEREAEHE K ILIBIEHER)

(a4 F

13. BIPEERESE (2006 47 10 H 13 H)

EPE R D AGERY 40 £ H3 RAEITR, DB B
WHZEB O R 2= MBI T8 TIdEEEEA X —2 v /i
Atk EW9H ¥4 PV THHZ T 72, HEMTIE
RO L M Z IR T 2% 27 70 —F % #f
L. 20 CIEEBEINIC E F DRZ T~ 3 hikaE
ARXR=Y U TICERZ Y CTHEEEZT> 7, EMZ
WRELIA A=YV TIHEORERZBIL . R
SRR (MRI) OfffaFEE, ED k)
2 LTI OBERE 2 HHRIL T 2 DD W TR L 72,
BRI MRI Z AW~ v v Joisesl & L
T, BRI E AT 2 EBROh D 5, FIHEE - #
FHUFRATE FE R, B0 TIEINZBICHER L 7 —dH O fff
RIZOWTHN L7, AfE7bid 2 0k, #mEE
TUEMEE (B G HIBEZ) LKEEYE (Y
AN BI#EZ) % R LT,

14.  FRERE T 2@ Bocbil & s  (6i)

61

(2006 £ 10 H 13 H)
Mo Bz Rlg L Efio ey (a4 4 5/
TEReEI K I LIERIB#ET)

15. JST BRfFRGEF SSRGS e L2y (2006
£10 A 18 H)

NI TSN TR NG 2 e =9 ik € VN TR I VN TG 1 ST
INERGHZE R LS Tl B R LS5l e o
e, (e A 4 F 7 TEREAR KiLBIIHE%E?)

16. [l PTA MG HO2 (2006 4 10
H 26 H)

RENAT B FEERERE T 28T P O (P 1E B 1 el i
FEAE 2 A R — L CTHIME S N2 IR PTA MEaa4
HEBORITBWT, TIROFKEE ZZADHE, &
L CH/BREEZ T 72, Bic, o2 Z50%
BEIZOoWT, MRk o TR, & vl
BIEHRBE L KRG A V87 a5 2703, FEE
W AEEEA Y 7 IR E B R
DX ER R RARERE & TIEFET 2 R R
570, HEEIARTEIZNZ N ORI ES
TRERNICEDE TN L TREVIT AL, ¢
WIHINKTH -7, SIEHIL 104 7257,

Ao —vav

17. B Biee 2 R OIR%H)
12 H)

PR CR A CEREEYDF /R, (AN
A& F 7 FReAHE JKILBIREEGZ)

(2006 4£ 11 A

18. FREWHRIIE TBEHL AR Y RT T L
(2006 4E 12 H 1 H)

HULAF R SR AR B A — L ic B W CHIfE S 1L
T-REETISITZE TREEE O —MBABHEREICE VT,
REATEFEERRSIT 7GR M O O IE Iz . T Lo
Hf L LT REFHER R O F 58 O HuES)
DEEERICBI T 298 1 L8 L CTRfFEEZ 1T -
oo BMEEHIEE L B> o DBIMEEZEDET
100 %,



15

15.1

1.

10.

11.

12.

13.

14.

15.

HNEBN DIRFIBN
HETOMEBN

TADPA DTN MRHASIEIC EE MR - BRI OBz & W] BB s 1Ok

(P> 7 F WSS HAR Bz owtgi=) 2006 43 H 16 H " HHH

TADAENEE LD 5 BRERF OIARLIZ 7 )V — 7" FHIGIFE IR

(P > 7 F WAIRZEAR HEAR Bz o Wtgi=) 2006 4F 3 H 16 H AU HIHTH
TAPAFIED—K % fFI i~ o B IS 5 2ME T

(#fEs 77 F WFEERET HAB Bz DifgeE) 2006 48 3 H 16 H HLFEE

TADATERD <7 2 GG S MR RGO BB 7L — 775638 IR o M~ (BRI B
(P > 7 F VIRZERIY] AR Bdz owtFi=) 2006 4 3 H 17 H EHHH

Wrrc AE SR, BEYRY 7~ FICBE

(B3 A A& MFEMLIFIE R MR R R Bz OmrEE) 2006 4 3 H 24 H Serc#ilHE

SRS D 72 A B REE

(WS A A& MFE LRI AN BRI BdZ O7E2E) 2006 4 3 H 24 H HAREFHTHH

BT ) LT 4 VAR

(S A A g LIZEEsr MR BRI Bdz o wigi=) 2006 4F 3 H 24 H HTILEHTH

A VA VD 6 T xR A

(B A A MRS B LS BI OMFE=E) 2006 45 H 3 H HARRGHHE %2>

“Musical training aids child’s memory”, “Music lessons help young child memories”, “Study finds
music lessons improve the mind”, “How music lessons hold the key to brainier children”, “Preparing
for a Test? Here’s Music to Your Ears”, “Music training boosts the brain” %D % £ kL CTHE#HL
(WA A BRI R G E SR E 0 MRz OWi%EE) 2006 49 H 20 H - 22 H

The Globe and Mail, Washington Post, The Herald Sun (Australia) , Toronto 24 Hours, The Japan
Times, Evening Standard (London, UK) , Daily Telegraph (UK) , Times On Line (UK) , The
Guardian (UK) , Toronto Star, The National Post, Hamilton Spectator, The Ottawa Citizen,
The Vancouver Sun, The Calgary Herald, The Daily Gleaner (NB) , The Edmonton Journal,
The Evening News (New Glasgow NS) , The Daily News (Halifax, NS) , The Whig Standard
(Kingston, ON) %

5 7 AL B

(R BER ST E M MiRENBIZOWIZE=) 2006 4 12 H 5 H &1 H#rlH

2YDH beAtbhrdk

(RSB R EIRT 7250 MiARENBIZOWIZE=) 2006 45 12 H 5 H 15 HHl#

57 HRE 2 A NOEDPS X

(R EE AR ER MiARBENBIZ OMFFEE) 2006 45 12 H 5 H HiocHiiE

R A P THER®

BRI 7250 MiARENBIZOWIZE=) 2006 4£ 12 H 5 H b HHTlH

ANDHE 6 % A b 3R

CRTEF I FRT 8B MiARENZBEZOWIFE=) 2006 4F 12 H 5 H H T EHH]

A% 6 » HCEiZ @ik Mo ~E 7 v v v iRENE

URREB I E 78 MiARENZIZOWIFE) 2006 4 12 H 5 H -k, Sy, e, Hig
JEE ST

62



16.

17.

18.

19.

15.2

15.3

15.4

W7zt 7V — 7409 % dfiet AEBAERE L ToE R

(ETFRAFERUITE A IASEEBIZOWIZEEE) 2006 4F 12 H 19 H HTFI TSR Gathi)
W7tz 7 )L — 716 L DD & 5L EBEE

(RFTERAIEEROIZEARI AMASEEEIZ OWIZEEE) 2006 4 12 H 20 H HFI TR (7l ERR)
RE DO LB 2 & TR DY

(ETERR AR IASEE B OWIFEEE) 2006 4F 12 H 19 H HEEPESEHTIH

Al CRIE IS - FEHRORENIFIFE~N—1

(RETEEBFIFIDITEA AR Bz oWFFEEE) 2006 48 12 H 26 H H T TSR

T L ETOHFEEN
I 7 o 7 W s L

(RS EF TR MiARENBIZOMESE) CBC 7L E T2—#vy 4 | CBC) 200643 H 24 H
JBGE

Z D DEAET DIFTHEN

Bt AL R, B Y 7~ F 1B
(B A A e LrZair A ERIBdZ O%E =) 2006 4F 3 H 24 H Yomiuri Online  (Ftoe#TiHE
F—Ah =) | Science 'Perspective’, Nature Structural & Molecular Biology 'News and Views’,

Nature Chemical Biology 'News and Views’

. ”Music training boosts the brain”

(B EB) IR MiARBENZBZ OMIFEE) 2006 £ 9 H 21 H %E BBC News %4 &
A8 5 r HCADEREER B - LB SEEE
(RPDEB T MiARKBENZIZOIES) 2006 4 12 H 5 H Yahoo = 2 — X, Excite =2 — &

FMPIRZE

5 20 [1] 2005 4ELE IR IF SRR E

P B HIE AR ORI - BERE & IS A RRREAUE

FTEhER A LRSI JE S A I E 8%

SR 18 EEE BHABAT Sy O SGRBLA R FLR R AA BT B B
PERAFIGE TR B~ O B O BRI 7 7 b V) — FTRENC & 2% SI&
o N4 A F 7 WRRABHAARFZETRIMT 7KL i

9551 MIHABEMEI A2 A28 OEEE)  BERs AR

MR 22 88 7SI D B g & AW~ DI HIYE

WA NA A F 7 TEREAE BT ZEE T AR B2

2006 4E 45 1 8] @ L 7 )b-2 % 2 a ietRlegd QA E

e REH (A4 A Wi L RN RSBz oM E)

63



16 HXBIZEMBAI "R 25

Hk B2 Ao ) 353 3 E B o s ic b &
DT 1979 FEDPSITONTVLEIHETH)H, 20
I b0 TRWFZE ) 48913 12 4252 (2000 4) (2
BGA X 7z, HAMIDSAEBAARFZERT. RENIE NIH
AT OMFREE A RIEAT (NINDS) 23HMBEEY &
o THEMAE O FHELZ IR T 5, HED
HOEMIZZNZNOETEMET 2 DMFEHIC % -
TED., HARAMHIRM A 5 Zf S 2D I1F &
A EZ b BEOWIEE OKREN DM, HAEEICH

TonTWw3, FHEIF, 1) HAFEERE., 2) 7
V—7HEPRE, 3) ERIELIF—, 4) 20D

D fFEHE M I KBS D, e, REFAEICE
HEIZOWTENHZHE L, IIEGTHEERTZ O
HiEEZ2EBAEL TRIRLTWw 3, EEIIA—L—
¥ http://www.nips.ac.jp/jusnou/% F £ % TR
HLTC 7T 9 IR IMNTZIT> T3, AT
T ) AR HARD MR AL A3 K
WhoE# & L mptsE 2 Bilia LB 2 2 L 2RET 2
HEZR LB, RELFAMAEER L L b
E D MRERIEMIEE 2 S 22 F A ICKRE L EHMZ L
TWw35,

HAMIZBWTIX, 2000 FEH> 5 2006 £ F T
IZ, 7187 (FRHLRHKY 60%) DWTEHEENRD Sire,
FEIOI T, 7 - MIEDY 33% | FEE - 1E1E - ARk
2310% | 178« > AT L - BAIDS 44% Z L THIRD

WERAEM A 13% Thote (F1), &F 57 Mo
S~ DR F oS I N7 (Nature 1 G
Science 1. PNAS 3. Nat Neurosci 2, Neuron 1,
J Neurosci 3. J Neurophysiol 4 % &%), #F7EHEIR
BICI O EFMESTOVERKZIEIE, it
FWFZEBIE D & o) & e o 7z, BWEUEE Y F— b
TH 37N —7HEMIEIERE L e IR %
BT 2 DICKE o7, BEHRHY - —1F
P PR O & i, I F 3 RMARHR
DEO>DIF ER-oT,

2003 L K D REMNC PR E . MHAZRSA
AL L 72, FIC—E, HK Joint Committee % 2
Zrickh, BRI S F—DFE, SHBOFHE
Dz RO T w5, SROFELE LT, (1) A
WiEE kT s itk ), ML 2 =7+«
AR S 2 2 &, (2) BHLH L 2 ) —DFA
FHRIEF T ) 2 LA o, HEEHFOMRE - Hiii %
PR— LT 20EBH 5, (3) KEMIZE T 5 ikE
XA DOMED &, B 2 — % HARENTH
T2 LPRBETH -7, TNEMBRT D AT,
KEMN @) & 2T <,

ke LT, R — MIREIGEATE D, 2H
DOHRZICILSTEH L T2 &, e riER T
528 EHICHARMARROW S 5 2 Losiife s
%, FH IS FEEHREIUTOLEE N TH D,

G 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 || #&EF

IR 4 6 4 4 2 2 3 25
100% | 100% | 100% | 38% | 40% | 50% | 50% || 65%

TN—F 6 8 12 8 9 7 6 56
100% | 100% | 100% | 33% | 40% | 29% | 25% || 49%

EEE 2 — 0 0 2 1 2 1 0 6
100% | 100% | 100% | 100% 100%

it 10 14 18 13 13 10 9 87
100% | 100% | 100% | 39% | 50% | 42% | 33% || 59%

HHHeE - 531 6 1 7 5 6 2 2 29 | 33%
FeiE - B - A 0 0 1 2 3 0 9 10%
18 - > 25 L - BA 2 10 7 6 5 3 5 38 | 44%

P 2 3 1 1 0 2 2 11 | 13%

1. 2000 ~ 2006 FEOFIRAEL, FIRE (TE) B X ORINGHE O FEBNR



. HEREIRE

[

DIEEEICEE T 5 1F%E

Shashidhara n

- . - o IRAEH]
e - Wk - K44 WHoEsT Y - HtaRE 4 IR i
H
Department of Physiology and Biophysics,
FOAFAFEABE | () @O - HFo | o7 TRy Py
. . . o bt N National Primate Research Center, Uni-
FEADIFERE « BRI | #hEEHERE © Yy 7 — Pl ) ) 97 H
. . versity of Washington/ Professor Albert F.
BREASRY - NEZFT JiES D PR
Fuchs
- .. | Section of Developmental and Affective
ATR % v F7 =716 | (4) ZOfth : HHESHVEEE . . .
N . , Neuroscience, Mood and Anxiety Disor-
SERFZERT A S 2 =7 = | ICBU 2 Mg IO w dors P (MAP) . National Institut 37H
ers Program , National Institute
2 Y AIFEMISEE DI | TR & A O LIHHE © . o
] of Mental Health, NIH/ Monique Ernst, M.
Norberto Eiji Nawa e AR
D., Ph. D.
(4) Z ofth : P fpRe . .
o p e . . _ | Department of Neuroscience, Albert Ein-
FER KRR R | MSEIC B T2 708 ) o
. L . stein College of Medicine/ Professor R. | 9 # H
ikl - BT - WL VERN T VAR—=F—D .
s Suzanne Zukin
PERE A1 E O fiFHH
- T —THEHE
HAMIAR RS WH7E5T 8 - WHEERE A KREIAE S WrZEIE
FHRRAARAEBEE S | (2) B OFEEL - Tl H o i ) )
. X o . , National Eye Institute, NIH/ Sec- | 16.4.1-19.3.31
WE7ERt - 2z - WY | BERE @ SIERVIRBRGES) O HIH | . .
. tion chief MILES, Frederick A (3 4EfH)
- ek
FULUHB R AT e . X Department of Neuropharma-
TSI (9) - s | Jomep
RS R AR A e i . | cology, The Scripps Research | 17.4.1-20.3.31
U | P ANERAEED A B HIE o i . .
WEZEmT - & - it e e Institute/ Associate Professor | (3 4E[H])
oAb MARKOU, Athina
N X (3) TEE) - FLIEOMRHERE ¢ | Molecular Neurobiology, National
AL A e . o
SR - B - t M7/ LAfETE L OGE{ET | Institute on Drug Abuse / Intra- | 17.4.1-20.3.31
_/E;~EIZ T WEEE F AR M7 | mural Research Program, NIH/ | (3 4Ef)
WAL D o T BInE I Branch Chief UHL, George R.
) | (2) B FEBL - FIfH R
RN | i
. . BERE @ /MK & RIKEEERZ OB | University of Pittsburgh/ Profes- | 18.4.1 - 21.3.31
EtARF TR - Bl . .
B . RER T IS B 1) 2 MATISAINEE#E | sor Peter L. Strick (3 1)
Hfz - R 5EH] ;
D fiFH
FRORSER GRS | (3) 15E) - GLiE O phREsRs L .
_ - o en Michigan State University/ Asso- | 18.4.1-21.3.31
SRR - BdZ - B | BWERICKT 2 R 7 Fafgg | te Prof Heather Eisth (3 46 7)
ciate Professor Heather Eisthen i
R fEsfili o A H 22 FRAA R F S
(2) TEHDFEBL - I O phfE
HARRI AR A | = _ . " | Mount Sinai School of Medicine/
BV - Bt Wi s b7y xy =y Associate Professor Pullanipall 18.4.1-21.3.31
g2 - . . .
M TAETNMCLKDEY A =T PEY s em)

65




17 F2aF )4 A VY =70V 7k TZiRVP)L,

=R YOV R EIVALE % £ 9 FERIITR IS B W
THEHS 2@ YO b TRd & MOERETH 2
D5, FRCERINEERE O BRI BT
RLEZEDTERVEY E INTE L, ek, HA
IEBFZEH O = B > 5OV DB - kA & 4H 9 Mk
7KL WAHCRTHEREEERIC X > Tl s
PSR U TR W] 2 5 TSR I 3 2 2>, B
VB 7 & CHMBIESE L e o e LB BUD g
ZRETHEAT 2 2 L THEOMAEH ZI L2 ATFL
TE7, La L. B @R ZHEIY O 45 134
LHETH > T b EEBREA O KSEOGEG T T
DIFEBYI O P DTN EEI NI LD 5,
WARERDOT N DOAF S Wi HEEIC R >7%, 2D
k) RBURZBT 2720, BEOMEREEDE
RHWEE LA L CHARRBMNICZE L TR =
RYFNOBIE - G 21T Y AT L &ML T 2 7
& OEEHY 2000 FFH X D PR S 17,

Z D, 2002 4F X O SCERFAADSBRAG L 72 9l
foE Al RS (RR2002) DD F 3 2 F N
AFVY=—RA7udr M2 TAh P NLREERE
B OEGE - 70 2 7 b EHREEL, M7 4 —
PEYT 4RI T 4L LTRIRE N, Z DB
I5EE LD, 7ay =7 MEARENZBREAGICE
fTLTWw3,

COFMHE X, ZNFE TOEBEORED & A HAET
e D OHEBEZOMNEHGEHR & 5 0 . ABEARE T
GRS & L, 2E O FEERRE . BREEM O
Effi, EREOAEFOEMR» ORI NI EER
KEHEL ., BEOFHHOKE - HEEITI L EL
Twb, 2L TH 7L L TR EE RS
At & R3O 2 ERTC Y VO fE - Bl Rt L,
ZORRELCREINY V2 EHERBSZH L
THEHHNOWMEF G T2 2 L 2FHHEL TS, —
Ti 2o 0P ILDHRIEL T, BILAIEFR T/
LRPER AR v ¥ —ICRIEL T, BAC 94 75
V=D &, =AY FNDT ) MEROEHT, T
Wit b7 > TE e, FHELMAKORKE L LT,
WiHEBI < & 2 LB & o 7HEBE % & bR TP 14 48
JE1E 8000 A, PR 15 fFJEIE 15 6713 5 1 T,
SRR 16 4EEEN 2 65 55 7 7 TFL PR 17 4EEE I 2 6

66

2055 15 3 TH. PRk 18 fEJEIF 2 i 2060 HH D ¥
By 22 CTE 7, P18 4 11 HOW TGt
oD RN IC BT 517 SO RHEZ M- L
TEIHFEZBIR L TE D, PR 15,16,17,18 4EEIC
WAL Zad Lz g 18,46,48,93 WAt 205
HMEH SN TS, —J7, SR ERENE T
TIRHBIERE 58 JH, YL 4 BEPEIHE I N T3,
SRR 1T AREE, RUASR BRI B\ T b il
Mgk % i 2 5HH O PER O S, H—-HLH
DIPR 18 R RICTERD FETH 5, TDEHITL
TR I & 2 BRI O BEBELE N, ZhFETo

EZA, A7 27 MIEFIEREL Tws,
B8 AEJE, B[l OBV IG S 2 FE L 72, O
DRBRINEER 121 7 1 40 SHOHIGED D - 7208, BEIE
BREEOR, A T7THIOHFEEZFIRL, 12 HET
ICRHDMRE KA D EWTE R, HFILHI-
TIRHFEEEEN 7Y 27 P THEL Tw 3 i#EY
RERXT DI EEREHMNT TS, BIEZ OB
5D 70 A2 WEEL . 5% O ARIERIEEHE O Bl
K CHRfl 22 T2 L2 A2 TH D, H-HoD

HICRBEICEDbRL o LMREE LS oI
ECICAMDEEEHEML, AFF 48 WHEED 219
HOMEEDZHE L T0b, THIEENTZ VY
NEROGTHEL TO2MABEDIZIE8HZBEICH
N=TETV3EEZITS, RO, £EDIG
ERH DI EPTIEING,

—Ji. vz e R B SRR I RO S
MR 6 OVEEBI O &L ISP T v, %
CCHERAS L L TIEZ DB ERIC BT
2B E VI B, S D, Fho, BEZ VY
WO E W BLRED»S b X D #EY) 2 BREE 2T
2-bDLDTHB, VI T LR LDIEGHEHTAD
ANZICHIREL T2 T EPRETH B Lo &
U, IAEIGENC 2 ANb 2 EicLTwsd, ZLT
BEY 7'y = 7 b TPk 15 4R 11 Hicid R,
R 16 43 HL 10 HL PR 1T 4 10 Hiid v
HHRTRBY v AP A Z2FEL 72, BIEFR 19 4
2 H 2 HORBHY v BY D L DFEHiI AV T Hefi %2
DTW5E, FLFEED Y7Ly FOMERE A, £
72— 25— (http://www.macaque.nips.ac.jp/)



HLH B, ERARICED W, FEa
T2 TAICb D2 —ALY—FEMAL, YILED
CHEICBIT k4 RIEMERIEL T3,

HEZo7aY 27 FMEE» S OFRGEHED 71
P rELTHEDLNT VS, PR IS EETH—
2T L, BUEVI 19 EED» S oFi L w7 ey =
7 b NOHGEICHIT T EZED TV D, ZDOFE
G, D ED &R FEEBICH Y 2ITEE DR
FHZ L DR ENZbDTHo7%, NBR 7’r >
7 b ERAMIOHEIEDH: & L TOMEDT % F/MEIC
TEEDICINETOZF Y FANL Y Y —ZAF
HBEBMAEE I 22T 4 DRERLLTZDEE
MR L. o2 B EMEHEFTOREA L L
TR VPN F )Y = REERHESZ T 7,

67

ZL TR DEREROERBRICOHEBIZIHA 2 &
Lk, Zoffliz, Bl1lo7Tay 27 FakT
T5FHI19E3 AREFTOMRE LR > TV 570,
Z DO kil 2 BIEES P Ccdhb 253, 1ZIFH L&
Bl PE L T b, SRS FEF RS
ANTH 3 A EEI O IFEAH OB L L%
AR v FLORHEEZED TV EL VL EEZT
W5, ZDDIZHHRICHTNICE 2 NBR = F v
IUVHEMESS (fRFR) Z3¢0) T, RBAEWFZEAT & L Cif%e
Haa=T4OXBEEBOO, BRLHICEE
DUIBRHBE INETES LIFTE LT - BHAH
D5 AEEI NIV B RBINCLZE L THHEL T
CHEANZR S AT LOREREZED TOEL L EEZ
w3,






69






EHEARRZEAT T, EE S, RPGEHERE S, SREOLFAMMIIZEO O DERE R E2EL T, HBD
FeETT D TR Z R OEE IS 5 X )12 LTwET, SEEIIZO—BE L CEERHEMNEE
BOEEHFITTIN L7y r— MWz B L, JHERR 10 A 2BOEETi» 6 THIF W2 E £
L7, THiekZE s LEmdES sl LiF £,

1 MRAMEEHOAEME

SHOEIEMET O L% Z 2854, ED X ) 2F%HEZ AN BTl XRErL8EZ
TLEID?

nE., oA aEEZRD 2 LT, BEROANFEEN -FBRELEREL LD ET, 1990 ERFFX Y. &
HIARERT O NI MRERIEZ P N TEE L, £42 ZHEORICIZ, FEPEEHICE N2 E
Wi AFEEDMTONTETCVET,

O BRI L NUE TR TOFHEBZ A N— LT3 L Lo THE TRV E b 2h5, EEED NHIZRERIE
FLTHLIHAIROED R, MPAR2EEZLRIL L) T2, BINPAREZAEANT I LIck s, 48
EWFZEITTIE, TE B AHI R BRI 2 hoN— L, L HE L CoRE 2T 5, 2L, HHEF
%8 7% G U A IS B R R TS 2 F R R L T A0 MR S e T il R o kv EE 2 5,

O MEF OB 6 LT, AHARICHIFZ AT, N7 v ARSEEZED L) £ T 5 7HTIZMED S
32 ERHAZDOT, EHEOLTH PO MMELED L) LTI LEPOLIEIBRVLEROET, 58
DZEAZMD 271, MROREN EIF VAR VIR EZ ANS 2 Lk, RODBETIREFAMERET,
b LAAEIEEo AL U<, EROBICK2 ZEDPRVWEEZET,

O EODERIE, TR 21T I MHFEAT L ) T 282 2L LBV E T, ZDIE9) 25, 6 JTAM
FHEFTEMZ L LD ELT0E BRI T VL, HEFTREDY Y — 2 DR - {EFRFOBlHR 2 S b HA
REROET, YARHHERNERIZH 2 LRCETH, 202 LY TOEERITE S LI, ikt
DR TOMED T %% A, HYLAZERTIC IO Ritaz EA T 2 E b BEICRZTL X I,

O MRDHARDEH Y Z A > T OBIKEET TS 2 LW, EHEREFTZEoZHNTT DT, AEBED
HoW B THE) MTEN L AZEIICT 2 2 EPHME LBWE T, L LEENICIZ, AADAH
FORERIRNDIH D £ 9 DT, RTOEHEONTFTENLHNEENPCL2DITTIIEY) $HA, 2945
&L REFHHFRWICH I I NS &) BAEZBII 228 20RTTHL 6, HIBRESTIES DX
PUEERVEEZET, RIVAFEZROTHTLLEOL RV TARLAZED ZDTIEAR L, ERFE
FEERBATOHL EVW)ARTRURARVEEZET,

O ZDWRHRICBE DS 5 HEH ST S, AZERZETRVLOTIRZVTLEI? LaL, ROAZES
CEDBERTHZ L LTH, EMPlAaIRE LTh F i L T3 oWFsEhis & o XAl 7% < &
LRNDIH D T, AFEAITIE. BEXEolb) 2 REEANGOEPREREL B VET,

O bHEME—DEHAMAR DI & L i, H2HHCHFE VIR TE 20 ME»D LA,
AIE R OB % B DD bOEOMES T THARNIC R TLE - ROAMZHT 2080 5 DiFE
WEHEL VDT EEZET,

O MaFIcB b 2 BERF#HEBE E ZOHFH, D2 2T L L V)VOWED, Bl O EH2ESETldd 72 b 55k
fLLTws k) icllbngd, 7L NVOMEDORREZEEL VTR L) RIS T 503, 2
D% D% CHEIRICTHRLL Twd, 256 ZRMINICHEEL T {REL L/,

O A EOMBET 2HIPHIZIA . 2O CHREIAICETL TR REIZBLEB L VLET, JiUddiEse
BPOBIT, PPNTVAEROTOVS LI BV E T, FEYYNL SR ATEEE S B ORIV I b
BRINTOAEDT, ZOLI) BT HRSDIFR L F otk LB nE Ly, EHPEORKEEZ S
EL AT VADHNTFIEPEEN L DT, FMOIES ZD L ) ITBIEZMA T S BEDNDH 5 X9 Ikl
WET, 2, AMEET oM TEmktl R ) 2EbH L LRVETOT, T s%Eo 10 4

71



FHRERFAICE S T, BB LCERB LS5 0HEANFEA T ZEBREERVET, 272,
B EDpHB e tflbhEd L vk, PIRICEEFEZASNEEAD - « -, ZE, BLARID
HiU, BRI EEN TV 20 RE £ 12 7 2 BRIV ICHU D JA A, BHESTw A H > Th v
Vo EwET,

O b F RO OO % BT 2 7201213, —fREFY: (RifER2EDIA) S EETT,

O MERZTFL D6k L (T8) F CAafFWICHET 2/ e VI BIEDOHETR L LR
7,

O MERlE, FEEPHBEMEIFBROAEMBILELZOTLICE 2 L PRI, INSICHAZEV 7 ARIZFHE
HBIELWEES,

2 AFHE (ERH. REEE)

AFHEE, FcEHRHOFEEICHL TOoIERZEHS (LI W,

RFEERISERT T, 5 AEMOMIIfZ L > TwEd, 5 EHOHEAE (FEBIF 4 FHICHEE) 1027 79,
TZa2T7 O E G2 5 E W) bOTY, ZoOREIR, 2003 LRI I N TR TOMERERE (K
%, BEdz, BT) \SEESNE A, 2NN S N PEREREICEIIRIES D A, i, e
NAFHA LY 22y —FiEOUEETRE I, EUHIEH D ¥ A, LBBBMEPER T, Ntz
FERMNTIZZEEL TR ET,

O Zo#lEIXH 2 W Tl reward %5 % % positive RIEHIHIBE & VW2 5, o T, —EDREEZZE TV
WEZ V7 TELLERONZDOTENIEBLWHIELZEbN AR, KIFEDRTETHRVRIIZEEN
FAEHPERFEAIOBREETZ U 7 TERVAIRZL RO TIE R WD ? FBEICH - TIZT 2l EEH L
7T TELL AT L2208 D 5, Fia, BBADIZEAT I TUMEE OF RS FEMICT>Tw»
52D TIOFHI D AN 2 HHDIH 5, BMKETFRIZE IS nld e o v el ),

O BifE, EfIE4SA L BT, BBORE ZENRETETTIEMHlZEAL T L, Ef%
WaocThiu, (FHIELT) @KEEZMRICT 2 2 LUK EBOE T, BRI T, SETHE %
BREWIAT 2 L 0RFEEERL T0EDIEE, »RDENTHS EHVE T, ETIEAICH 7> THR
PN A3 2 FTE RSB 2 885 13, BT EIfm 2 8 A L 2 KAl BURDL BATIC, ZBIC i > T
ENTVBRTHEDT, ZORTHICERE 2 A%\ EBGET, ENRER &, HET 2HMEICO»
TH, WHEAMNE E ZDRFUCOVTIIEZ LN TV BIFTTT,

O 5 FEHDORAE (BT 4 FEHICER) K27V 7T0UE, 72270252209 bDTT, ) ZDM
o TRIEZE LB A £ 9, BB 21> HNIE, HORERIEDO S 205 E %2, & 2 IR
Uk A BB E 52 T, 2 2 CEME LI SR A ZE. HAREOBERR 2RI, 22 T4
HAAEAZ L L THADAEBEY O R ZHIBRELZE T2 L2 L TH 69, 2D I EVHADABAHE
WKL THZE V) EZTHo EHREL TOET,

BIE, BENZREE, MR L 22 72 OFBFINZ T T B4 R CHA L WIRILICIE >N T0E T, 2D X9
T, AEHAEERTIEBIIMIC O TR ENZGICH 2 EBVET, TTL S, BEOEZOFICIL,
NOKRFIEL I LZDZTERL B> TETCOREEPIEL 7, i, YW 104EL 50D 9) BIZ Stk
2D X E ST IR O AR SRD S L 13E > T2 EBWE T, x DEHEPLEL D, LS
FHCHEHATWS 2 EIdE) EBWET,

RL T, FEBICZ ITREVTENLFLEZ LTH 59 2 E2EATIOMAIBHRIZ DI TldZw
EHWETL, AR EL ARV OAFHTIHAEINIGES SN TEL LBV ET,

ME ORI, O Z2E&OTID LI L5 FEROT =2 7HIVEAI N I LIZRY £ 955, 4M
EAFTESPIOBENZEHREXE L, L DINETHRELZBED L2 oA HIFEZTEONET, T
T6ID5HFBIIT =2 7T 2 LR TR ZME L zvwoThiud, hE TilEEZ 3N T

72



A REMERICEREZM G, ZIUCX > THIEZEZ D L0 FREEZMEIRNELEZET,

O 2003 FFFEDARTD 6 B 6N 55687, 2003 FEEELERH D5 4 L AEORAIIITIRETL & 9, EHIH
DHEKIDE DT, RICHAIIHETH > TH, BUSHEREK 2 0TI, KAB LI VBEREDOHE 2T 720
IZh, FEIEFSLETL X)),

O & 2BRELEL LB TOMERT2EINT 22 ERMLELZLEVET, ZoHTF =2 7HIE IR T
T, o, EPAIRATAIGER I X, B2 TH 10 FERTER CTHEIC LW I EADH o k) TT, ABEIHA
FICOBENLBE T, FRETREE[B2MHIL BRI, EEORENLZOAMZXD T I L H0TER
DTIE? LHEZFET, TEIUL, MAFTOBELHEDZ D X I i&ilk %z b > THBEHFZEHTT ORI E)
WHER L T2 e Mo 9, ERBICIE, TR0 E ICBbH 2 AM OLEMES | BRI O F i
BELES>THLOI EDNS 0L LNEEAD. ..

O WAL LD ETtoT =2 7HlER, 727l Lok D iRV ER S, EHfloRwrY s 3
VZDWThH, AR Z R 2 I TOFiiZEL 7 6 RO Tl v, Bk, ZoWEHEM
FIHD, INE (IS X o> TRAE) DiffiEE BT AN BIEDRH 5, ZOEEICH>TE, BEIN
HIMEFICREE L 7w ARSI TEL (WA ENZL T3 AZBRATE S X9 10),

O R0 BwET, 272, 5 HEIFPPHVEIICBVET, 5 FOMTIT, P2 1RIFEFTHELET S, &
W) FEICRERML 2w e, BRI L S IcBuET, BRI 2 MEEE e L, 20l Lot
DEAIIE, BAL I 2HHEBELE TS, ELAESVHPDTL LI ?

O ffi, ABOTIHERAYEARFERET OWRA D T = 2 7 ERFEE O SO BE 2 KEI N &
L7, ZORERD S, B, WBRITARS T2 72/5 L, IFICE EE 3R IIMETRETIE
BOEEZFT, WHAEIR, BEAEE (REEAITCIE 6 ADINBEBZ HUHE) 2&MHICiRo T
BuilEuxd,

O TRHARFIATHIHI O FEILUEZ ISHEH PR TE UL, NEFFEZRDOTHRVLERWE T,

O ABAEWIZEAT T, 5 EROEHH L > TwT, —J, AN, A Ty Ak ¥ —FlEDOWELERE
AR 2, W) T U T v RIIGRERFEN DD 5, EFAPIRIT TR, WEAEZ AR I3 EE
IELTwET, 5D EIT, WELOMERIEZH->THL XD T ; K D292 A7 — VDK E 2%
VEENDDTIL,

3 AFEKE

APEARFIEAT I3, R - MERRIE OB CIRIBIROMIRE 2 1GHICT) T R o Tk, BB
BITOWHEIE, B - BOMTZOHEBRIGATWE EBEZTTN?

O K « 5K « RRUA DAY L HARIUPE - BOHTRAEROIIZAZTERIT> T3 -5, B
ZEIT ISV S UABE OBRB L 0 (. HDRERYSARZ LIZ- v FE T3,

O HIFZIHETIUE, B TENTOL AIFAE PR R wTT L, AR B BTl LT
bNTws LHWINET, L LIHERACHTFOTIciE, RuEMIE 25, SiilifEziroTws
EFEARWHD DD EHOET, Z2OX) BHIPRAET L L2 CHEBIMBETL £ 9,

O ZORBTIPHRATHE EHVET,

O BEITHKT 2D . ABEPZETIEATIGZ TV 2 ERVET,

O BEDLZANDOMRTIAETIE, B - B2 )0 THEIGA TV EEZTIVRERTS,

O hh)RLBEHIGATVE EES,

O ZIFHFIOR ) BREZBZ T T 5 LRV ET,

O BB LZR > T2 0BCHlIT 2 &, ATIKIBATWEEEZET,

O z258nwEd,

73



O 2 - fEREO T CHEEIEATW R EEVET, 512 a—7%2ET 5 L TIUTHBE~FEKR 5
VAL —¥a FVA

4  HEFBHAR
HLFEIFVHFR L, RPEREREEE LCh I vy a voRERETT, EHYIEIcd. A8 - TE9T
it v ¥ — %3 b B, MERNICIDEETRE S v F OB 2 RFAMH E LTiTA3 2 E2HEL TV
9, 5%, HAMANEDZDIZED X I s - HEEZEZTHRETHLEEBEZLTTN?

O H£FEMMEZ L7 Th, ABHIESABRIAHEOSECAFBHEEINICED ¥ A, 7L 2, BB T
27y FOERG L o EABERITOIE ) TANER 2 W2 2D THIUES I LI wEZ AT
T, HAMANEEZ T T 2200 EE, IEEDI LI LAV AFLAEOHEN -FBRECDTIER
WTL & )D?

O WEF O REEZED, 20N AEICHEZ b T, KFARELK-LIZIVRVERbLNE T, Z2D)
FHB-> T, BIETFHET v P ORIT. &2 VIZEREYFEBELR EZ2REL T I EBEILNET,
O HAFMMD 7 DICHEEET 2 2 &g, EHEFICkRO SN T L RELEHEEZE T, ZORNROABEIC
HE R FEREY OMERITEBIHC L TERWRH EEZFT, ERIPE L ToV L ORI FEIZZ

FERo T E 0,

O 1) BETHRE 7 v F OfTEIENT £ v ¥ —IdEEL BV E T, fluc, 2) 4 A=Y ¥ 7@+ > ¥ — (in vitro
Do3F-. MIERERE S X O in vivo OMIEEEREA X —27) . 3) ik, SOLERHR LD F~—h—, BIU
FRET % 2O etEs -~ — 2 — DA B I VEHO 2 v ¥ — 4) "{F-vTal—Yary- -ty
F—. R EDPEST, LENED 2 IRIFEOMEICIGL 5N2DTLESROFAL LW EBLE T,

O 178 - REDES#NT £ >~ & — I X 2 KA FUEHY ORI, 2 ofEEZ T 5 X9 ZFtIcE v T,
HFEFAFHOIERICO LD FERZ LBV E T, ko bEMIN TV 2 LIZEAWETH, HFATDIA
Wab, =L X=v T, BEERTEICERMRDL, PRI EDRMD . HTL WSRO A TR,
PSS N TW 3 b DI THIAMAMES NS LAHEOHEEEZX S Z IR0 TIE? £/, 20
L) BB EE L TR E» S OBEEL 7 U r — FEINS 2 L HBETE R EBVET,

O ki L CoHMEFATE (L2BHROEVHD) BEDL S50HLD0EENIDLD S LV, TN 2
ZRETIEBVOD,  HE, EEIICKEBESEIH WIS R>Tws, 20X RERICED LI &
SOVMEL D, EHAR L E2 N L CHEL T, HiEEMZ2E2 2013, TLEOZEmICTELR VD, 7 v b
Fo/NEIH IMRI, PET 236 % & R\,

O R7ATT78HH A,

O Frizz L,

O R % & MDA TE 2 W REIEVEREZ H O EAAAI AETIUIR VU2 LBV E T,

5 EFMREFTH
ABERIRDICIE, HFORMAREIMA, KX F 7. KEBeE (R0, BIUERRAMEE (ko

KRFBEE) 7 EOBKMEFMABEOBERICIMY HATHE T, FhBE, 1EMNO L —=v 7 a—2 %5
LTwEd, HFUREETRD 7 OBV R e TREFFEH L TEERAZEHE (LI v,

O HENLMEERE THRSNIE T REREF 2MREFEICHE > T CHIFS S TEd, BMWICZSSIADHE
FREOEFRICHEE D> T E o w L) AR, MANAENTE L L) IKHEL TwkZ sk
v, EBEIRTTITONS L -2 7 a—RICE D T AMDBE L TR IRUTIERH D 945, TF
NIFHEEZ GO b > L RBIOAREZ BIF L 7w,

74



O BfTOMAEERIZ, ZNENEEBH 5D T, #HHETRELAVET, HEATFIZOVTH, ¥—7 v b
o TRtz L, SGRREE O FPREZFERT 2 s Rw L b d,

O 4D —=v7a—RE, AENHEEL THRECBLET,

O WEFITIEZHDX 2 F—, R EDBICH» N Tw 5, FHFIFEFICIFA WHEIROERICE T 28
THhH2, 29 LEBWEERITHEI- T, KERAB XOEFHEZTICOREOL 2525 2 LT, T
BeHTHIENTE S LAY, ) Bz R N 25 Foa R, ML TRL Y,

O A EMRIOLE FMREERICBE L TE INEF TOEELBRDEN > T EEZEFT, BEO L —
=y 7 a—ZAbREFAE, RARZICE > THEBALLDLZ LMV ET, BIEORAY A VTRV ERVET,

O PL—=v 7 a—20FEMIIALEEZ LHOET, SSICHEETLILZHFLTVET,

O BRETIE, FIZEZETFICE W TRERELEDBD LT ET, 2070, EEHBID» S 0 AMEAFEZ &

Bl INTuEY, FHEEFIREO L CEARAEOREMEZZN LML T 20 TTH, X
Dl MPB o EtA, BEMi~NORENRLTE2 2 L0829 LARREZEARL TS EEWETH
A TRRBSEED R W EFHFFHO HIZEEME IO e BuE ¥, KHH 2078 % Tiudvewe & EHER
IKEZTH, HRLEMDE) DT, ki rHWICObE SN L onFEEL LBV ET,
BRI IF, EHARFZE T IS R2EBERIEE 2 30 2 2 & 3R BCRTT, B R¥D 6 D RYBEIREZ Bk T 2
DVAPEEROE T, WINUC L TOREEDIHA L Tw T, HFE2ERT S LIERUIT, 20
7eDICVAALAETH L IFERTT, RAEMDMALZTEL I LZKEREITE—ILL, EHITKE
BiAEDOFEBZSE (B8) T2k ICLL6EITLEID?

O WoeihE %= 89 % 7212, Gordon Conference ?d & 9 ZIRFIICW > < ) L =23 %BH <,

O PR NRE LEWBNL L —=r 7 a— 20RO FEZE AN 2P T HTIEI—E» LBV ET,
(BIRE D F 12 REETTHY)

O TDWEENLS 1D P L —=v 7 a— 22 L RERAE S, Z2ORERIC K D HFMEIH L 72T,
HEITH D,

6 EPFRIMN

HSMIEZEE & oLREIZE, SHEANIZEE - SHEANE BEROZ T AN, SHEARFEGEDZ T A, AHHE
Barv 7 7Ly ADbfER E, BEEZMICDMATHET, ISR T, HAcli) X E iz &
BHNFETHZ (I,

O WD NHRY VDb LNERAD, FEEE2Y 7 7Ly A% SRS D0 ofiiol] 237
ETC0EYLTVET, bo L EEHHZIAHE (Ha I bHEE) CLTwAkETEsEBEVET, £/,
AE AR - SHEAZ BZdZ - SHEAK2EZBEE D52 AU BB CRMINIC L > T2 < LRk
=7 %R LTI REANDZ T AND B E OLFFE L I TITo T3 L H h 28
72\,

O MNDEIRFELHE RO, RFABEDO R L L SR EVNEZSNE T2, ZNHDICT LT —
YL 9 oT, BV E Motivation 23 ESEME 2D £7,

O MM FEHOEREY v AP 7 L%, WES, EESHEZH C OREFIICHL < Ao T B RULTIEE, #HFD
NI BIZHHE O —ROMTEE L8 L TESEE 2 H - Z 2HELFAET, 5B L b BIFEBSHEZ BV CIH
ER AR 5 R

O HIRTEL T 2 HEANOEE A 2 BREM RICHER§ 2 2 &3, ERMS 2 WIZERRSSRE LTdEEAR S
EERwET,

O FEfi 2 ER SRS EmI LTV 2 LRV E T, MDA T N» S LnEE A, 77, BTV
PEHUISRA D E R 228 Z 22T 03, SBAEHBADO 7P 7 TOAMEBL, V=55 —> v 72N EKRTHHEF

75



TEITHRECL>TLE2DTIFEEZLE T, Fric, Wz bEiHe LTws2)7 (L ¥V F, v AR—n
etc) LDOLEDY ZILT 2D 5 DT,

O FrlczzwtTd,

O Flchbh FHA,

O KafrbTwd LEWET,

O BibHEART DE A,

7 MREE

AFRAETYERT IR WP, & 2 vid— R OiHS Lk E 2L Tw T, Sk, BFEPIERTE LT
79 2 L2 BRIRERMABEEVHNIFREE (LI,

O HEHYE L 3 Z2E KR T 2N AREHZ 5RO ML v, X, EENAREZ /ML, VAL
Brb 2 TokiZE&lkv, EHOREEZ S50 LHRRNOBLEED 52 L THE»d LNFEFREA,

O —MEEFIZHELRLTL &9,

O t&EH#RD, A2 50T R —FDOWRICORD S &) BAeHPTEIERVERBVE T, X, Fitz
Tio CTEMNHER ORI Z1T ), ez FEL LT, SMEAREEOY R — b, —BAF, FEH2 O
Ex1TI.

O BERDTERLCE 77— L BuE T, AMEohd E BRI L TOIEL WERZ LA ETT 24
Whid 5 LR E T, FHOEFEDOMN 7 — L DR TAED 7, B LTRSS Ic b2 ETRO ST
WEEICRITIMENTWEH5DLHD FT, 2D LI &, LM LHRLETIET 2 7- D ORI b
MEPEBOET, I, TRAOHEHEATH, F—L2R=Y ETHL2FVLETAM. ..

O 737 SAP2TREDT, BLLTVET, /- BRENROIA LV AR =L EHTES L
B (Bic®oTwrd Ltk wTTa),

O AHAMHFTOBR 2 HEZ 5 L&, P EHARAOWEMWSMZYEL £, Lil, A FUREO®E
BRE S 2 L DTTA, MIAGRSEMIICSML, HoALBICHAROE - TIERL Tw b %%
Rz i3, MXofifiicE 5IcRERAL V7 25225 EBOET, BT #EES IR ZHAT
R L 720 LN TIUT W I ETH - T, FEFIEH F D HEALEMND N b ADHT —E R Ik
ZHAETRE TR ARV EEZEZET, FIC 1 HORGHESICGHERE T 2REo LTl v b Lin
FHAD - - <

O FriclBwlzzh ¢ A,

8 [LNEEE

BUE, BRADIERORRIGE & LT, HE, ), V=704 PR ELRE Lo TwEY, B REbIC
BT NERNDDH 2 EHOE T, KNP NA I L2BHES (LI,

O B, FHRFRITOIAVIRZLDBMESNTRE ERVET, 7279 A P TRALZTTIERIE D FED
v GERZR D2 b LRERAD) OT, A—7 v IR 3 X ) BIRIASEENIC 2 5 LBV ET,

O 4 O—MAR TR Z B Z EBUC > T, EmBAiRE LicwES-o T, BHELE2XEL %
AEDEE L, Lo T, IBMH 50k, AR EodAEHBEEETL &),

O EFAED L D & L TEBED D O TRINKD MO E T Ed ) A, 4. TR L 72 & 51, BdEs
P INHEEAN O EMIICIEE 2 AT 50 b — i L EwE T,

O HELTTHRLHEAMELTHTOEL LA D2 MESTL ZE W, 2 134 EERFHARIE> T
% JhE “B philosophia” 1&, KA TELL, BEELAICL TS 5WTT, Z0%21E25niBRE chifE

76



O

9

O

O OO

O

O
O

INZEHHEE (BAR) bBBLALTT, ik, 2 oIk EZRE T L. 2 D%
WADOHEMRLIEE 2505 L E T,

ABEFRITDIRKDELR I, ROMGEICROIFEEEZRET L L Thr LT T, vRAa3
D 2 E R UNEEDHIETII AL, WIEHED s TEMSAIRATOMEL ~LidEv, vy ez
RS E D T EDPRBETIIHRVTL & 9 ? BHEMEEICUIEIT OB 2 EFIICRELT 5 Lo, AR
HRITOMARRRZAHTITI R ET 2 L v b L ERA,

WETH, B - BlRizogzhoruprtiluEd,

HNERFHEmD 3 D 75

FRIRTIE, AEFERTIENIC 200 b AT & I3RS, EBEFRAT O &R E LTOED J7, BRIV — 7 OWtgeK
#OMESFAOER R E L ok Fid, BYNICHHIISNEIRETH B EEZ T T, 0k, EEAROINEEE
DIEFTOWHNZ2ET, FBETHEIZT-oTEE L7z, L LEEAEOIIERBIINELDA v A—THB LW
IPCHDIH D . ANBTMOEG 2 ZEZ T BEH D 3, 2, HAMRE A RS L HAREHYES T
M2 KT 2 2L 2BEATEYDET, 20X BRI Z T 2ICH7>T, ED X HRIEFIAHEL W
DTLEID?

IR B 2D A v ox— L LT, HERHI & S BOREZ L 7L E Y T—v a vl zfr-o 72 2
EDH D F9, FHEGHECIXRE 7L — 7 OISR, FRHRAORER G, A v X7 77278 —
7% E). WHRE ORI, HRAMEDOER L £ 2TV 20275728 7L X Y7 — a v O iHliz 1T
v, PRI E LTDH D HFIZOWTERZEBRS L) 2 E2TWE L, SR E SO E R
BRONFHITEDLE N E VIR H D £9, MBI, SHETTEESD A v A= EARE F 2 ELD
<9,

EOIEMT 2 KD 2 DIFRWAREBVET, £, WHEE->TH, AEAZED TGHERESIC X
2 B 2 S BT L & 9,

HEVERKALFEEZ L 0T, AROWFRICHEF L TN EREZ B, HF2E CHUERVTL &9, B
B CHEBK 2 3T 20 D R 2D H o 72 6, bo tfoFHIcHt X —2FFIERWTL & 9,
ETINREHMi 2 T 5 2 Lk, EETHE—FHFELELERVET, LrL, F20fllicd, 73
FHATETR DT, HOITZ ) L EH 2R & PR HFETED BT 20885 2 X IBwET,
AR L, B D A N —=Z R T I REDPDBHNEE A, FENOEFUSFEMZ LBV E T,
H AR A 20 HARE B2 (AR 2 O S 2 D IE R W E VW E T,

WFZERLAL, WFZeMRl, EE AR L, YNz Lo THMADIHEZ T2 2 i3, "I, T8 LT3 LW
bOELBVET, MEREDBHEDOA Y N—TH 2 LI HHADEENR L b)) $¥A, & 5REI%E
R ZHEAETE D ADFTHE L 2\ EFEIE RPN TEICS WO T, BIESTOADBE L B2 0nwH) i
TLEID?

R DY B DR 72 L 1BV F 323, ZNDAD S TOFHIi b AFE L 725 TL 2DT, HMAD AL,
S SITIFAEIEDNOSE (L2, WF, TR E) ORBZMAZ I ELRErS LNEEA, HDWVIF
XRDODADMHZDbV0hd LtEdA, BIBRPER (FHEIA) FHESRVERVET,

2, LBRHIL £, HAERBAOTHEPEEAINLIRELLEEZET, ZOLAMEITOREWINEZE
ZEN - EADPSEINERDH L EEZET,

TEHRICT S OB I3 2 51 ORRIVETHT) oA D BE» L -MwE T,
HEAEONBRREIZ, FACK > TOHEDD 2 LB E T, EDWE., EHRD X v =TT, F
SN TH2 LT, ERWBERZHL 7728, %ERICESIBEETADT, PHiPHL 22HIZHD £7,
Z DEWRT, MR X D Bl S ., XYy MEHD T, L2 LEROSHBAIL ks L
FHEN D TEBROETEDER 2 A TRRNEHE & T2 08035 2 LBVET,

77






25111 B

NARRFFIERIC &K ST

79






1 EAFBHRATRERES T FIVIAREFT (FARZHR) OFHE

1.1 Univsersity of Texas, Dr. Malcolm Brodwick

A Review of the Laboratory of Dr. Keiji Imoto — 2006

Ton channels and receptors play a central role in
the processing of information in health and disease.
Dr. Imoto’s laboratory is one of the world’s lead-
ers in this enterprise. In the following paragraphs
I will briefly describe some the studies conducted
by this group in the preceding five year period. I
will then describe possible future directions antic-
ipated by this group. And finally I will summarize
what appears to me to be the laboratories par-
ticular strength and how this laboratory might fit
within the larger aims of NIPS.

Diseases and normal properties of calcium chan-
nels constitute one of the main themes of this lab-
oratory. For example certain mutations of the cal-
cium channel thought to participate in transmitter
release, lead to cerebellar ataxia. Several mem-
bers of Dr. Imoto’s laboratory demonstrated that
indeed the excitatory transmission between par-
allel fibers and Purkinje cells was reduced, espe-
cially in adult ataxic mice. Climbing fiber EPSCs
were paradoxically increased. The glutamate con-
centration in the cleft was the same, but the sen-
sitivity of the postsynaptic AMPA receptors was
increased. These studies show that a given muta-
tion on one system, in this case calcium channels
can have consequences for other systems such as
the post synaptic receptors such as AMPA recep-
tor expression. Moreover on the same cell different
classes of synapses can have different consequences.

Follow up work performed by several members of
the laboratory show that the rocker calcium chan-
nel mutation Cay 2.1 results in a modest decrease

of calcium current with a major decrease in paral-
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lel fiber to Purkinje cell transmission. Surprisingly
the result is not due to presynaptic effects where
one would expect a decrease in calcium dependent
transmitter release. Rather, the decrement ap-
pears to be due to a loss of postsynaptic AMPA
receptors. Even more surprising is the fact that
the dendritic arborization of developing cerebella
are markedly truncated. Thus not only is receptor
density decreased but the entire cellular structure
is severely impaired. Mechanisms mediating these
phenomena are presently under study.

Dr. Sachie Sasaki, a postdoctoral fellow, is
studying absence epilepsy in the tottering mouse
model. The epilepsy is thought to result from
Dr.

Sasaki has found in a brain slice preparation

an imbalance of excitation and inhibition.

of somatosensory thalamocortical projection that
GABAergic IPSCs in layer IV pyramidal cells is
disproportionately decreased compared to EPSCs
at later stages of development. This IPSC decre-
ment was not observed in younger animals before
the onset of absence seizures. These results impli-
cate the decrement with the development of seizure
activity as originally predicted. The laboratory is
now trying to determine the mechanisms of these
changes by studying the spontaneous postsynaptic
currents and membrane properties of the layer IV
neurons in this mouse model. An understanding of
the cellular mechanism of this deficit may lead to
new treatment strategies for this form of epilepsy.

The nature of the connections between the tha-
lamus and the somatosensory cortex is the focus

of Dr. Inoue’s studies. The thalamus sends excita-



tory input to the cortex and also excitatory input
to inhibitory interneurons which then synapse to
inhi-

the same target cells with “feed forward”

bition. This circuitry turns out to be critically
important for the responsiveness of layer 4 cor-
tical neurons to nearly synchronous thalamic in-
puts. Dr. Inoue first determined the divergence-
convergence of presynaptic inputs to cortical neu-
rons by studying pairs of cells while stimulating
This study showed

that individual thalamic fibers synapse on prin-

individual thalamic inputs.

cipal cells and adjacent inhibitory interneurons.
Moreover when two thalamic fibers converged onto
a single principal cortical neuron, they also con-
verged to adjacent inhibitory neurons. Using this
circuit information, they could show that the na-
ture of the synchronous firing, coincident (with a
narrow window) or time-lagged, have variable ef-
fects on the target cortical neuron depending on
the membrane potential of the inhibitory interneu-
ron. The laboratory plans to pursue these connec-
tivity studies to other layers of the cortex and show
how this relates to models of the absence seizure
(see above) in the tottering mouse. In particu-
lar they hope to show how hyper-synchronous tha-
lamic bursting leads to hyper excitation in corti-
cal target neurons. The investigation of functional
convergence and divergence leads naturally to a
more generalized study of neural networks, an ap-
proach the laboratory anticipates for the future.
The heterosynaptic crosstalk resulting from the
diffusion of transmitter from one terminal to an-
other, is the subject of Dr. Satake’s research. The
fundamental observation is that when the climbing
fiber-Purkinje cell synapse is repetitively activated
the released glutamate can spill over to adjacent
inhibitory basket cell interneuron. This heterosy-
naptic presynaptic inhibition is interestingly medi-
ated by AMPA receptors. What is particularly in-
teresting about this synapse is that the Bergmann
glial cells and the post synapatic membranes con-
tain transporters for the active removal of gluta-

mate from the synaptic cleft. The results indicate
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that the EAAT4 transporter in the postsynaptic
membrane is the important player. The vigor of
the inhibition varies regionally and correlates well
with the distribution of the transporter in different
areas of the cerebellum. Transport blockers also
increase the inhibition. These results point to an
important role of glial cells in the signaling prop-
erties of neurons especially in situations favoring
large release of transmitter. But even more impor-
tant are the transporters in the postsynaptic mem-
brane. In particular these results are important in
ischemic conditions that lead to cell death. The
neuron-protective role of such transmitter trans-
porters is clearly significant and may constitute
a new avenue for pharmaceutical intervention in
trauma and stroke.

Dr. Yoko Yamagata has been studying the func-
tions and properties of Ca/calmodulin-dependent
protein kinase II (CaMKII). She has found that
the protein, which normally is activated by Ca2*
increase, aggregates into complex multimeric form
at high calcium thus rendering it relatively unavail-
able for target phosphorylations. Thus the efficacy
of calcium in regulating this important kinase has
a bell-shaped form. These CaMKII studies have
also focused on regulation during in vivo seizure ac-
tivity. Recent work utilizes genetically engineered
CaMKII knock-in mouse model that lacks kinase
activity. In such a system long term potentiation
is absent. Experiments are being performed to
show that spine enlargement and glutamate recep-
tor mobilization are inhibited. Finally, as a collab-
orative effort, behavioral analysis related to mem-
ory and learning in this mouse model, is being per-
formed. What is so gratifying about this study is
the range of analyses being utilized: biochemistry,
molecular biology, cell biology, morphology, elec-
trophysiology and behavioral analyses.

The role of metabotropic glutamate receptors in
the activation of phospholipase C (PLC) in the
ventral posterolateral thalamic nucleus (VPL), a
key relay station in the pain pathway was investi-

gated by Dr. Miyata and colleagues. They found



that in knock-out mice missing a particular isoform
of PLC, responded to acute pain normally but that
later challenges that involved the inflammatory re-
sponse were markedly reduced. They were further
able to demonstrate that metabotropic receptors
activation in the VPL enhanced this late phase
pain response in wild type mice, but was absent in
the knock-out mouse. These results are consistent
with the hypothesis that metabotropic glutamate
receptor activation of the PLC pathway is involved
in mediating the inflammatory pain response.

In another study by Dr. Miyata and Dr. Imoto
the glutamate receptors of the corticothalamic and
the lemniscal synapses in the ventral basal thala-
mic nucleus were found to be of different types. For
example, the NMDA receptors contributed more to
the EPSC than did non-NMDA types in the corti-
cothalamic synapses compared to those of the lem-
niscal inputs. Also NMDA receptor 2B contain-
ing NMDA receptors and kainite receptors were
only found in the corticothalamic synapses. The
authors then demonstrated that the summation
properties of these synapses differed and accounts
for the late persistent firing of corticothalamic neu-
rons. For lemniscal synapses the onset transient
response was mediated mostly by AMPA recep-
tors. These results show how the orchestration of
various membrane proteins can result in important
physiological consequences.

In addition to neuronal tissues, channel patholo-
gies are significant for cardiac muscle as well. In
collaboration with investigators from Kanazawa
University, Dr. Imoto has investigated Brugada
syndrome. In this syndrome, a genetic defect in
the gene encoding for the sodium channel can lead
to ventricular fibrillation and sudden death. By ex-
pressing this mutant gene in HEK cells they were
able to demonstrate that the voltage dependence
of activation was shifted by +16mV and the inter-
mediate component of inactivation was enhanced.
Tonic block by pilsicainide, a class 1c¢ antiarrhyth-
mic drug, was unchanged, but use dependent block

was abolished. In contrast the mutant channel
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showed enhanced use dependent block with quini-
dine (class 1a). These results not only characterize
the nature of the channelopathy but also show that
the use of antiarrhythmic drugs may exert unpre-
dictable effects in actual patients.

The laboratory’s publication record has been ad-
equate with 26 publications of which about half
represent collaborative enterprises. Much new ex-
citing work has been accomplished and publica-
tions are soon to follow. The granting situation in
Japan, as well as the United States, has become
difficult.

is now taking the forefront over basic science. Dr.

I am told that disease related research

Imoto will be in a good position since many of his
projects concern clinical problems such as epilepsy,
faulty synaptic transmission, and even cardiac ar-
rhythmias.

Dr. Imoto has expressed an interest in a rel-
atively new direction for the laboratory, namely
the analysis of neural networks. I support this re-
orientation because further understanding of brain
functions requires the simultaneous monitoring of
many cells. Such an analytical approach is an
extension of much of the research already taking
place in the laboratory. For example the research
regarding the connections between the thalamus
and the cortex or the connections within different
layers of the cortex itself, allow for the elucidation
of small circuit modules. But ultimately the mas-
sively parallel processing nature of the brain will
be missed. Issues of divergence and convergence
become especially important. The truth is at this
point we don’t even know the right questions to
ask. Progress in neural network analysis is limited
by microelectrode techniques for the simple reason
that space does not permit more than four or five
simultaneous recordings. Moreover such impale-
ments can seldom be maintained for long periods
of time. I, therefore, recommend that the labora-
tory consider using optical techniques for monitor-
ing population of cells. Such an approach should

be particularly fruitful here at NIPS because sev-

eral laboratories have already begun to use tech-



niques such as two photon scanning microscopy
and the use of fluorescent probes to identify indi-
vidual molecular species, ion concentrations, and
voltage itself. Moreover, I note that the complex
information that may be generated from such ex-
periments could profit from the computational ex-
pertise available at NIPS from such groups as the
Section for Information Processing.

The laboratory facilities certainly meet the
present needs of the projects being conducted.
These include six patch clamp electrophysiology
rigs, one capable of multiple simultaneous record-
ings, a tissue culture facility, a complete molecular
biology laboratory, a chemical preparation room
and adequate computer support. No doubt that
future directions will require additional equipment
especially if the laboratory opts for optical record-
ing. One of the impressive features of the labo-
ratory is the willingness of investigators to collab-
orate with other laboratories to provide new ap-
proaches and areas of expertise. Such an attitude
is important because it allows the laboratory to ad-
vance in the directions dictated by the discoveries,
rather than by the techniques at hand.

In addition to the purely experimental activi-
ties described above, Dr. Imoto also provides a

rather rigorous program of education for the grad-
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uate students in the laboratory. This includes one-
on-one review of basic physiology from standard
textbooks, reviews of current research, and practi-
cal laboratory exercises that precede actual exper-
imental work. My interviews with two of the stu-
dents reveal that these educational activities are
indeed useful and conducted in a collegial atmo-
sphere. Dr. Imoto tells me that he tries to instill a
creative problem spirit in these students that goes
beyond the mere information itself.

In summary, Dr.Imoto heads a world class lab-
oratory at the forefront of neuroscience. Investi-
gations into synaptic connectivity, role of CaMk-
inases, calcium channelopathy, and cardiac ar-
rhythmias have already proven fruitful. Most im-
portantly, the research coming from this labora-
And

one senses that research projects generate natu-

tory is very solid and can be relied upon.

rally out of preceding studies rather than merely
responding to the latest scientific fads. Dr. Imoto’s
plans for the future include branching out into the
relatively unknown area of neural networks seems
promising and particularly apt for the NIPS envi-
ronment. In view of his past and present accom-
plishments, and his future plans Dr. Imoto’s lab-

oratory, in my judgment, deserves high accolades.
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block R L7z, 205 DFfERIZ, ZRIZF v 21D
WEELERTET TR, EBOEHICE LT
PIABIRS FHITE R VWEIRZ 5 2 2 AR & 5

ZERRLTW S,

e 7N — 7 DR IL 26 W, 2D BB L=
FaBHEAMEICEE2DDTHD, ZLEbDTH
59 KON RHAPBEZINTED, WX
LT THERINDGZETHS I, TXVHDEH
EERIC, HARTOWMEEER IZREIC R >TET
W5, BOREBIR O MRS EEE L 2 BRI 72 & v )
ZEREOCTWE, TAPA, ¥ F TAGERE, A
IR E Vo ZHRICBET 228 25> T0 5
DT, WIFEEESICB L CHARR A BN 72 385 1
72OTHH9,

HAMA I, 27V — 7 & L Crivinl g o fdhr
&) R IHT L WIS 2 L 2B 2T
3 Lo, Mo R HICHET 2720123, %
ORI Z R ICE =% — 3 20803% 2 DT,
FMIZDEBRAEF I I ELERY, 20k %
R D% 1z, ThETIDOWETLV—7Tlibh
TELMAEOIE LIcH 5, W2 X, BIKE KIKNK
B % i SRR RIS . KN ECE o JE o [ & K S b
B DOWIZEIE. /NS WO MREFEEE Y 2 — LD
HRICOB 5 THA ), Lo L, iz, o
HEARN LR EETH 2L BN 2 %8 L 7% T
26\, FERCE IR ORTEIZRHICEE & 722 5 53,
HRFIZBWT, EBO LS, BRLAXWEEDX I %
MEEREZ TIUT L DL E Zb 5%\, LaL,
UNERRIC X 2 PRI O AT I, B 2R 72 [
D S BUE O PRMIIE L 22 AR ICEESRc & 2w &
o, HEPICRARSH 5, ZUHUNERIC X 3
FUBRIZERMORSE T2 2 LB TER L, 22T
A, ZOWMRITN—TDNFA X =2 v T DTk
ZID AND Z 2D, EHFDOVLL ODD
785 CIEBEIC 2 TRk L — 5 — BT 4 & 29K
BLTEY, Fa1. A X VIRE, BEMxE%2E
=T WEEZ A VAHT 5 Lok DD
5, 207 7u—FIdRICEETH L IXTE, &5
2. 205 OFEED 6156 2 B EWHRIE, HR
7V — 7 O RMRERE O H MK & o LFPIE T



XD ERRbDERDZTHS ),

WFEE O RMIEBETbN TV BRI RA >
bDTHB, NvF 75y 7HEREHEY b7y
76ty b, ZOW1 &y MIEED KIS
BETH %, MHilkEGEE, o AEYy I, »
H, B EHERERE, FERBEIR L Tw a 0781,
I Z CHEWE DRI L 725 ThH 59, W%
TN — 7 DHIRN LRI, HTL W7 7 —F Al
T D HFTEN D 72 D 1M DWFTE 7V — 7 & Rk iy
WCHFARFEET>TRE I ETHDE, ZDKIBE
B3, FRLOT 7=y 7 THRED SR ZERD 5D
TR, BRI K> TR FazikdTwl 2
LHBBIC T 2D CHELHEHLETH %,

ISR AR 7 BRI BT 23RS A T, HARE
IR BICET 2 KBRS 2 DL WBE 7
UL %5ZTw5, 2RIy Y —<YTD
FEEHEN R B R R 2 it 2 L. T OISR
DR, AN 7 BFFE N 37 D FEBR I 72 FEBR el
Mz EnEgdEnsG, B4 vy I 2 —%fTo7 2

87

HORFEGEAE L UE, TS OB TEHNIZBHEMNI
AHTHH, RENEFHK TfIbTws Dl
ETHD, AR EDE S 1Td, JuUckkzt 52 %
DTIE 7% L ANERY 7 M REGR % 22 4R 1 hE 2 A 72
WEDI ETHoT,

BT 5 L AR IR O RO A
LARLVDINE T N —T 2T b, ¥ F 7 AfEA.
CaMKII, F v 2 VEE, FEIREOME T TN
FOEREE B Tws, FRICEEAZZ LIZ, Zobf
I N—TDEBICTNLRETHEHTEL2H0
THHI LR, FLRICHAEORITTIERS, I
EFCOWEAERD LITHE7mY =7 PR D o
T3 LKL N5, HENARM O TH % ik
% O % & IR ORSRIN 2L 7 7 13,
FRICAEBAIRITOBBEIC S S b LIHIFTE S B
DEEBbNS, oL - BITEOMAER-E L O
RGN 5% 2 ¢, oYk, AL
TN— T EEIET %,



1.2 ZHEXZ /L B KER

HEAWEE DWHRHill

FEARB P21 1995 4F 12 A LA WFJE T IS 28 25 % Bl
L. BUIDS5EIEERZENETIToTES, Cat
F v 22 I L e TRV 2 B e,
Ca2t F ¥ 2 LD 7 a—=> 7% 1998-1999 412
BEINLTRZREELTHET L, Ca2t Fv 21D
— RGBT 2RI R 2, DX R
WERPH D | FHAREPZE 2000 FEDERE St xR
Bl RI A4 ABEARZ v 3 ER AN ITEIC L
23 F 7 AMEL RN OWZEICE T L, %R
HOEHE O AT A AERZ Vv CERE AN
#41o CELMRH I AR Z TS D Fl %2 —
B 7o, AR, BAEBAIIIIZEICHLD fH T 5 2305
DL TOLHT, FTIENLEREZDIT. Znh o
DGRBS ND 3 NOBEEZED D 2 LI
LTWw3, fERfToTEL Ca2t F ¥ 2 LD %
%EZC, 2O 5EMP/Q R Ca?t F v 2L DR
25T X D EBV TR Z R T A& v % EER
ZHRDICEZED TE L, 2D ZADFREIRT
b BB IR O FRTBAL & B 2 55/ E FHBE L
TH S N5 RAPFEAE D RFRAL & AHE S LT 48
KB R % 2 FFe i R & LTI NICR TR %
ki,

1. /MO

P/Q % Ca?t F v 2 VOERERIZE D ZDF %
FOUVEEREDME T U TN RFRER 278 3 = 7 2 H3il
HEIrAONTVS, SHEDZDOLI BT AD
N7 L% v il (PC) 2B T3S F 7 AEED
fEpT 24T, 3FICHB L 22z R L %2, &W)
IZ tottering = A & rolling =7 A Zf#Hr L, & Lk
i (CF) -PC > F 7 AIZRIZIEH TH 505, AT
HHE (PF) -PC > F 7RI NH 5 2 L 2 W5 )
IZ L7, PF-PC ¥ 7 A {53, JEBIRFHHBLT
2EFTCIRBEHEEZRI BV, Z O MBI %L
THEIT %, ZOfERIZ. PF-PC ¥ F 7 A{BEDW
FHOEBIRFADO TN TH 2 2 LR TREL T 3B,
e\ TIT o 72, rocker = 7 A DL T D Ak fEE

88

Hti K BURER AU B
I HRER

ZHHL, ¥ F 7 AR ICRZE Z RV, v F 7
A% D AMPA ZHEBOEPHHI L Tnwb L%
oIz L, P/QRLCa’t F v 2Dk )ity F
TABEICR W TE R VEBERSTICAREY
ACTH, ALY 7773V —c@d 25 NS 2
X R Cat F» 2 VIC X 22 2 b 1ZIFIE
Wiy F 7 ARMEEE DR 72 B D Id, BBRZE TR
Ths, 7NF v fifaoMiad - BHRZER D Ca?t
F X FVEBRVDEDL 0B 2 E06, 2D 2RI
Z{E LT PF-PC ¥ F 7 ABEDWHIHNEL 5 2
EWRBI N, v 7 ABMIEIC B W P/Q M
Ca?t F v 2 VAR I T 2 {23 & 2w d
FHTH B0, ZOW%IE P/Q M Ca2t F % 2oLhs
AMPA ZHEEDFIR S F 7 A Dk O HlHIC 7
(Bb->TwB I LERBRL TS, ol
T 7 AR D FE L R ICE B B R R T Lk
Ao, SHBOBEENERETH L, w7 Az
W7 Z oW, e MR eNn S P/QiﬂCaz"' F ¥
FIVDZEFIT K B/NNIIEDIRRE & TR - D
WIEICHE L ERZRET 20D TH 5,

2. SURBCE RN O WL

tottering * 7 A3kt MR SN B b D LFHML 7
RMFEEZEZTOT, ZOETLVEYEEZSN
Twb, ZOWEIZBRSD 2 WIZKEEEICH B &
ZEZH5NTWL2DT, FUREREOMRGE G 0- 7
NTOLHREEREOBIRKE R 7 A4 A% Tt
Xtz, ZOFEE. 4 JFIC I\ TN >
5 B 1 O SERAIIE A~ D BIHIMEASE 12 3 L WisiEs 23,
RFEIEDHBT 2R E T2 L2 - L7,
COfEFIE, BIRZ T TR, 2200 BEBEANER
VB BCE 4 I BT 320D REFEAEO R A ICEH 5
T5IERARRL TS, WS F 7 2 EEDT
558, /MM PF-PC & F 72084 LRI P/Q
Bl Ca?t F v 2VOERICED 2 RIICFET 2]
BEMEDSHR 23, W F 7 A THE L 2 2L ie & ¢
WEIDEHLPIZTEZ EIXEETHS, 4 AD



M S P/Q M Ca2t F v 2 A EZFEBL T3
b 57, 4 EMRICRE L TR En
7oo ZOFHIE, EREEEOREX DAL 2EZ
3 LcHEELZBEKERO b s,

BUR IZ BTG HR 2 R Ik L. 2055 %
F— T 28E RO >EEZONTWS, LL, #Z
DEEBEDIRIZ TR b D L iIFw ARy, B, K
B SRANT 4 = F « Ny {55 %1% %tk
FRMEIZ . R & EE AN 218 2 2 ROFHMEICH L
TIEBDICEDBL bbb, ZOREAIZR
(o Tz, SRR 2 fHO gL 7+
T AN BT 2ARED IR RHEDOME S S 5711
fEtr ST, FUREE AR 7 4 2O %z L)
LT, KM DOEMND 5 D AT KES AMPA
ZEREENLTOZDICR LT, KINEED S DA
J1TiE AMAP ZEE L £ 12 NMDA Z% k% A
TERAPRESZ LRSI %, TOREK
DME I, 2 2D ¥ F 7 RAICE T BEHEERED
MEOEBETH D . KINEE D & BURMME A~ O i
BEDHEEZHSPICT 2ODHE 2L THS I,
RIS R O BRI 1Z T R ORBA L& 2 v
FEZRARDTAAE L, 2 NS RAE R O g 1< BE 5
T35 2L EEHWEZEIHS LI L T0E, HIK
BEA T A A% 0B X DR RE D537l
s DRI HIE S L 2,

BUR BB AR A3 O et 2 2 D 0 BB M D &
WA — L2 ViR E D FiEz HLTRO T 5,
INE T, 4 EOMHMEMEOBRER L ~ovic X D

89

BURHINE & 4 AR~ DR & TITbN 57
WBRRADZA T 5 & & 2R T 2R 21T 5,
C DUUR BB el D WFFE 13 A E D 18
bDLLTSREDSNS L) TH S,

HAFZEE Tl FRD A ZZEZ TIEIE 5 EH
B, AICH, BMOMmicB T RFE L 2RI
7 h . —REEA L Qo FRR D 2006 4110
L., LEOXI REOL VOISR %3P T
W5, REBEAEDHEOREL TED, RO 14
RS % ffet Bl 0 FEAR I 75 A1 & FEBREAT 0 151
#HoeTw s, 5 E-HEIREROE AN, DXk
HEZUHRICL TS L EbNns, IEHREE RS
BT D DI, FHEARAFED 57 Tl R EE TR
IR0 AR 2 DT, DK BREDOE
BRI RE ) RE L A%, SHOMFETIE,
REDZ 2 —v B F 7 AEEDOF 25 5
IZ L. 206 DR & HEER S 41 % shignlig o B
FlEe 2 2 Tirbn 2 WA 2 | BERIINIE b &
LS, HATZIEZHIBLTED., 20t
BORLATH S, Ca?t F v 2L IFHREROES
friE & 2 ORI CTEERSEHZRZLTw D,
HAREIZIZ. 20T v 2V O TEY NG I E
HELHZ L CEDT, ZORBEAREEN»L
T, B & BRI AR 217> T & W% #H
IR DOBED SR ZHGE L . PIXPERER OHERE
fETICA A 2 Bk E 35 2 L2 WIfRL 720,



1.3 KERKZ 178 7710 2R

it 7 F NIRRT OF A " B2)  DAERHil

1996 4EMED> 5 2001 SR T, FHAMNEZR X, 7
TAYE L AEME 2 FHRE Lk X N —
I & o TEMKENE Ca?T 7 v 2V O L KRR
WHHT. TRP 7 v 2L ORE L BERERIENT, B X O
HAM Ca?t 2 v —ofFicB VT, HEL Wl
RN RZ HIFTE e, Tho OWFEEmIIIcHE
L 7R, HARD T hIEE TS 2001 D
5 2003 FEITHUT TRES - B L 72 2 &5 6, g
DAY N=P—H L7, 2002 4 8 HIE= HB#%,
2002 4 9 HIZETBIF, 2003 4 4 HicH LR E
(7T HX DBIF) BEMLL, 612, CaMKII Ok
BT OEMIRKTH 2 ILEMFENSIL 72, =HB
H¥z, EMTWITF, LTI A4 AB X ONT
L OEY) 2 RRIC L 7 E R O FIR T
Hb, Lih>7T, 2002 FLAEDOHADIEEIZ, 7
F L RUVDEIED S > F 7 A8 X ORI O HERE
BITICBEDO T —~<PB >t vwx b, Zhdb, 77
T LNV O REPMER A B L OMEE O R
KED X ICHET DS EHELIZ LWV EWV I,
HABIRZOM BRI ORI E b2,

2002 £E DA, BATD A > o3—1Z, J. Neuroscience,
J. Physiology, J. Neurophysiology, European J.
Neuroscience 7% & O EFEREEICE O &\ i Xz 5 H
WHRLTED, HFEELE L L TD activity 1341
BT, ZD ) LDV DROWFICDWT, M
TR 3,

A. BUKIZBY % > 7 A WEHL

BB L ARSI, RERREAE LT A
DR VB N DR ER S = 2 —a itk W»T,
2HBD 7NV I VIBEEIEO B S - 7 2D
BEFHNCHR, Thbb, Kiid o OFMEEE
AS1TH 2 NHIFBH Y F 7 A L RIGECE D> & R~
DEFL T ATH S, £, KEAGIKS F+ 72D
EPSC (213 NMDA ZEBR AV EDO TEh > 1
2, WHIEHR S > 7 2D EPSC 121347 (. AMPA
ZERERRADEERTH 7, o, JEHKY F 72

KBRS REFBE BRo2R0EERE Mg Rl oy Bz

90

FFEF i

DFIEFHIT L D VB B = 2 — v VI3l o ¥
A 2V 7 KD L CRifEFE KRS (late-persistent
firing) 7R L7225, Z#uld NMDA Z&EEDEE
LB ngETh -7, MEWC, NIEHRS F 7 2%
HFEHN T 2 & HOWIHIC O AFEKT 2 WIS
KBNEZ 2R L, ZHUTIZ AMPA SZARR H3dh
HThole, IO F 7 AR EE, NlEH >
FIADEREATIDY A S 7 %a—FL, KEWH
IR F 7 A SO BRI & - T, Kid 5
DEHEANNDT =54 v TICBE5T 3 L% 2 6,
A=YV Py 7 ATIEH2H, HELRFEBRICE->T, #
PRSI 0 R S BUL L D o F 7 2 %23 & 9>
IZL7eftgic, GCEHETE 5,

F 7o, LT EIAREEE, KINEES 4 Mo
(225 4 1) O S RIS E 1TV, BUR
— KINIHHEHE O minimal stimulation & fHAED
52 Eickh ., SRR D> & KIMBE SR 4
JEfREN N> F 7 ARBEEZHL I L, 56
. FAT I I 07 THEDY AT LEMELL ., BE
kDR IR T 15 T R R 3 C &b o 7o fiik o]
HEDOREREMIIICIND b 9 L LT3,

B. tottering mouse @D KK EEERER G & R op
(8

P/Q %A 7OEMKAEEA NS T L F v VIS
ZEZRED tottering mouse 13/ Z 29 % D3,
ZORHREZEZ SN Z/NHD > F 7 AEERF
FEARWZE D & 2002 FFITHRXIER S L7z, tottering
mouse (3/MNMHERE 5L HT DU R B 2 R AP 71 22 2
CH e RRERA, AR S 13, RIWFELE
DRI BE DM F 7 AMBED BE IR T 5
AIREMEZ 78 U 7o UK & KING B o i HEEL A& 2 C A7
L7z A 74 AEARE W CESEMANRNT 21T -
72 & 2 A tottering mouse Tl FRIR-AMG R &R
OB F 7 AEZBIRIZITEE TH 7205, 2>
F 7 AW Y F 7 AMBESIEHIE T LTw»
7oo REPFEFEORRIZBEIL TlE, RViad DRELH



H Y, FURKIEHE H1TH 55, FHAEIZ > D%
& REPFEED—R & L TRIKEEND feed forward
inhibition D& T D AIREMEZHREIC R L 2 b DT, &
b O THERE,

C. WENES F T Ao DI NG S VB X 58
HIVE S I 7 2B E D fif

AT T 3 = A Rl AR ITERE I MK A
74 ACBWT, BERDE LRHES - 7 A0 Sk
TRV I VBHPEL VxR Ty
F g 7 AREERICER L T, GABA otz
WIg S22 EERRBL Tk, HAREZ IS
LTS Zomtsiz kiR S ¢, o -
7 AWML N A7 Ml F 7 ARHER D AMPA
TREENLUTET 2 2 &2 BBENITR L, &
512, AMPA ZHEOEHMMEFRGIHEATH 2
v-DGG 1T & » TH L EPSC X h b Rffis + 7
Z Ml HsE  BHE & 2 L. dextran # fllashii
CMATYEIECE T 5 & B - 7 A ]
LIS T H 2T Lz, £/ LY IV
T VAR =Y —mHHANCE T 5 &, R
TAFENIPEFZ ISR L 72, NS DFER2S. V
IV 2 VIBDOIREZEE X 7Ly 2 R I
EoTHIZASN TV, @Rz RO I
i F 7 A BN VY 2 Vg, &t
ko TiE, IEBL TRy MR IS EE L
T GABA o MIfl 22 L9 2 2 LS I
ote, MADHMTHEZED, By F 7 AMD
THROMREZ B & 222 L 72 5 TR T X 5,

D. MBI 277 CaMKII kR
BB TR, 2T enAesFT vz A, Mgk

91

EE O -l LA X OREZOMFAEY =
% — b CaMKIL OiFEMEIRAEZ IS 5 &2 )
strategy 12 & b, CaMKII ® BV v EE{LASH
BXF—CIEEOETZIIERITEV), Fitk
CaMKII ifitEiRfitkE 2 7 H L 72, £ 7. CaMKIla
EARTEERICER L7 v 74 VIEEE TR E Y
Az L. 2 DRBILOMNT2i7>Tw2%, 2D
<7 2T, CaMKIa HRIRAGFIET 205, ¥ —
EIEREDOAHERL TED | hoWRETIES 1Lk
CaMKIlee / v 779 b= REHKLTED LD
RIEODIH B D BHERTE,

IO kI, HAFERED X v =gz iy
H o QBIRICIELE TOUD W &2 i L, EEGE
VR D B RS R FERR LT B S E < AT E
%, —~HTE, ZEOHAELE LI BRE»ST D L,
WFE T — 2 DI FHEHEAIKRTH 5 &) IR G ZIT
%, SEEFEFICA Y N=—DREBANEDL D, 57
EWED O BREIEANE | HRED T 2 17
PRECHLEL LI ZELHoT, HBEKT
FHEHF s N W Ed Litk\w, 50 5 ERT,
HAREZOR S 2) ==y TLBFRAY v 7
DENNTE>T, MEE2AEOHIET & 2 A 03507
kb, HRNZEEZH TN 2 L2 WL
v, BIfE, EAEMAEZEM LT 2 EFRE O
EDREAN IRV B % 23, FEARWIZEE IFE BB
WCERZECTE ), HABEZA S 2% Dkl z
P CHEEREREEDIEEICH 754 L, KUDOE
RAEFEEFER OB S bIERICE FHiTE 5,
Flo, HAMREEZSYA F I v 707 7HEETD
AMTOLHEATE D BOIIRAETH S, 5B ED,
RIEZ D FERMERF L T2 2 L2 MIFET S,



2

2.1 Emory University, Dr. Thomas Wichmann

MEEBMFRRERD X T LA (FAEEEER) OFHMH

Evaluation of the Research Activities in the Department of Integrative Physiology,

Division of System Neurophysiology
(Chairperson Prof. Atsushi Nambu)

Thank you for giving me the opportunity to
comment on the research activities in the Division
of System Neurophysiology. While my evaluation
will cover some aspects of the division as a whole,
the research is very much the brain child of Dr.
Nambu. This document is therefore mostly writ-
ten as a description and evaluations of his research
activities. I will provide a brief background regard-
ing his past accomplishments, followed by an eval-

uation of the current research in the laboratory.

Past accomplishments

I first met Dr. Atsushi Nambu in the fall of
1991. At that time he had just concluded his post-
Rodolfo Llinas, and

came to Emory University to present some of his

doctoral research with Dr.

results. He spoke to a large audience in the De-
partment of Neurology, and I still remember his
talk very well. He had investigated in detail the
properties of pallidal neurons in a guinea pig slice
preparation, and it was obvious to everybody in
the room that he was poised for a stellar carreer
in Japan. Over the following years (prior to as-
suming his current position in the Division of Sys-
tem Neurophysiology), he engaged in a highly in-
teresting series of primate experiments, all with
strong anatomical grounding. He was part of a
team of researchers carrying out detailed tracing
studies of the corticosubthalamic system. These
studies, described the anatomical connections of
specific cortical regions and sub-regions with spe-
cific areas within the subthalamic nucleus. These
studies have remained very interesting to me. In
my own postdoctoral work I had investigated a few

years earlier with electrophysiologic studies the so-
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matotopic organization of the body representation
in the subthalamic nucleus. We had found a fairly
crude representation of face, arm and leg represen-
tations. Dr.

showed that this was only half of the truth ? his

Nambu’s detailed anatomic studies

group showed that there is not only one somato-
topy, but several partially overlapping ones, ema-
nating from different areas of cortex. The finding
that multiple areas of cortex project to the sub-
thalamic nucleus in highly specific ways has strong
implications for our understanding of parkinsonian
pathophysiology. This nucleus is an important
part of most models of parkinsonism. A compart-
mentalized subthalamic representation of cortical
inputs from various source regions suggests that
abnormalities in different areas of this nucleus may
be involved in the development of different motor
problems in this disorder.

Another discovery, made by Dr. Nambu and his
group in the mid-late 1990s, was that cortical stim-
ulation results in distinct patterns of neuronal ac-
tivity in the basal ganglia. He described that palli-
dal neurons in the primate respond with a specific
triphasic pattern of changes in discharge to elec-
trical stimulation of cortex. The pattern consists
of an initial short-lasting excitatory response, fol-
lowed by an inhibition, and a late excitation. This
important experiment showed that cortex has a
direct influence on basal ganglia activity, and it
has opened the door to multiple follow-up observa-
tions, in which the fate of the ‘injected’ electrical

signal in the basal ganglia can be traced.

Logistics and Work in the Division of System Neu-
rophysiology at the NIPS



Logistics and lab characteristics. Many of the

studies described above were done in the limited

research space at the Tokyo Metropolitan Institute
for Neuroscience. In 2003, Dr. Nambu moved his
lab to the large research space at the NIPS, where
he heads the Division of System Neurophysiology.
The new environment gave him the resources to
build a lab that now ranks among the top basal
ganglia recording labs in the world. I have per-
sonally visited his lab during a brief visit in Japan
in the fall of 2005, and have been very impressed
with the physical space of his laboratory, as well
as with the quality and quantity of the work that
is going on in it. It is simply amazing to me how
quickly Dr. Nambu has firmly established himself
in the new environment.

Beside the ample space available to him, one of
the significant benefits of his current environment
is the immediate availability and proximity of pri-
mates. Primate recording studies can be very diffi-
cult and frustrating if certain key logistics are not
in place. These include a steady supply of suit-
able animals, the availability of qualified veteri-
nary care, good surgery space, and convenient ac-
cess of the researchers to the monkeys. Other im-
portant factors, such as a well thought-out health
surveillance program for workers, and an experi-
enced animal ethics committee need to be in place
as well. All of these significant logistical steps ap-
pear to have been taken successfully at the NIPS,
resulting in an excellent research environment that
has definitely benefited Dr. Nambu and his group.

It is a sign of a highly qualified laboratory leader
that he/she can inspire others to work in the lab.
Over the last few years, Dr. Nambu and his group
have significantly expanded, attracting a cohesive
group of highly talented researchers who in a very
short amount of time have generated results in a
large number of fascinating studies. During my
visit at the NIPS it became very clear to me that
the fellows, students and technical staff in this lab-
oratory are all extremely well trained, and appear
to be highly motivated and ‘driven’. All of these

93

qualities are difficult to find (at least here in the
US), and I think that it is a testament to Dr.
Nambu’s leadership qualities that he has been able

to generate such a superb group.

Experimental work. The above-mentioned tripha-

sic response of pallidal neurons to electrical stim-
ulation of the motor cortex or the supplementary
motor area continues to be at the heart of many of
the experiments done in the Nambu lab. In recent
years, he has added a crucial technique to his elec-
trophysiologic experiments, i.e., an electrode which
allows him to record the activity of single neurons
during local pressure-injections of drugs in the im-
mediate vicinity of the recording device. Experi-
ments with this method are exciting, as they al-
low the study of micro-pharmacologic responses of
neurons in brains of living primates. For instance,
injections of neurotransmitter blockers or agonists
into the basal ganglia, can be used to inform us
about the background levels of transmitters act-
ing at the corresponding receptors, and may al-
low teasing apart the interactions of different por-
tions of the basal ganglia circuitry. Observations
of the effects of injections of GABAergic antago-
nists into the subthalamic nucleus have been used
to determine the the contribution of GABAer-
gic neurotransmission to the spontaneous activity
or stimulation-induced activity in the subthalamic
nucleus. This technique of intracerebral microin-
jections has been used in Dr. Nambu’s lab to clar-
ify the nature of different portions of the triphasic
pallidal response. Results in the lab have demon-
strated that the initial response is due to a direct
cortical input to the subthalamic nucleus (the so-
called hyperdirect pathway of the basal ganglia),
while later phases of the response result from inter-
actions between the globus pallidus, the subthala-
mic nucleus and the striatum via the classic direct
and indirect pathways of the basal ganglia.

These findings have had a strong impact on the
field of basal ganglia research. One of the reasons
for this is that the studies beautifully confirm the



previous anatomic studies. The previous studies
had identified the direct, hyperdirect and indirect
pathways of the basal ganglia, but had not pro-
vided clear data regarding the timing of process-
Dr.
that the physiologic significance of these pathways

ing in this circuitry. Nambu’s work shows
may, in fact, result from the fact that they shape
the response properties of single neurons in the
output nuclei of the basal ganglia. However, these
studies also go beyond mere confirmation of the
previous anatomic results. Thus, they provide im-
portant evidence regarding the functional impor-
tance of the individual pathways. Dr. Nambu’s pa-
pers have helped to popularize and fortify a model
of basal ganglia function in which the individual
basal ganglia pathways interact with one another
to assist the cortical areas they are connected to
in ‘focusing’. In terms of the frequently discussed
motor functions of the basal ganglia, the focusing
function of the basal ganglia can be interpreted as
an activity by which the basal ganglia help cor-
tex to select appropriate motor actions, and, im-
portantly, to suppress other (unintended) activi-
ties. The focusing hypothesis has obvious implica-
tions for our understanding of movement disorders.
Thus, Dr. Nambu has argued that in Parkinson’s
disease, the selection process may be disturbed in
favor of the suppression of unintended movements,
so that intended motor acts cannot appropriately
selected. This would result in phenomena such as
akinesia. In hyperkinetic disorders, such as chorea,
the opposite may be true, the ‘focus’ is too wide,
with too little inhibition, so that competing move-
ments become possible and are carried out. This
model of the role of the basal ganglia in motor
control and in disease states is obviously an over-
simplification, however, at the very least, these hy-
potheses have provided a nice framework for future
experiments.

Other studies in his laboratory have also been
very influential. Among these are studies that
have looked at the effects of striatal stimulation

on pallidal activity. These studies have particu-
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lar relevance for the assessment of the relevance of
the direct and indirect pathways in shaping basal
ganglia output from the pallidum. These studies
were also combined with the aforementioned injec-
tion/recording technology, which have helped to
generate a model of the interactions between the
different GABAergic mechanisms in the pallidum,
including the GABA-A receptor and GABA-B re-
ceptor systems. In papers published over the
course of the last few years, he has also provided
evidence for a background GABAergic ‘tone’ that
inhibits neurons in the primate basal ganglia.

In addition, Dr. Nambu has recently started
a new line of studies, using electrophysiologic in
vivo recordings in transgenic mice. These animals
are, anatomically and perhaps also physiologically,
somewhat remote from the human, but have the
advantage of providing data in genetically homo-
geneous populations of cells, and, of course, in ge-
netically altered animals. Recording in the basal
ganglia of such animals is a very attractive propo-
sition, as this may help Dr. Nambu’s group to find
out some of the factors and mechanisms that un-
derlie those movement disorders for which there is
currently no reliable animal model available. One
such movement disorder is dystonia. Dr. Nambu
is currently evaluating a genetically altered mouse
that shows a movement disorder, akin to dysto-
nia in humans. The results in this model of the
enigmatic human movement disorder are still pre-
liminary, but very promising. He has also entered
a collaboration with a group at Mt Sinai Hospi-
tal in New York to record in mice with genetic
mutations in the DYT-1 gene which is responsible
for many cases of generalized dystonia in humans.
Adding experimentation in rodents to his research
is a highly powerful approach that may yield in-
teresting results that are specifically relevant for
human disease states.

Just like any other laboratory, Dr. Nambu’s
group will have to deal with some challenges in
the future. These include the continued need for

adequate funding and material support (monetary,



as well as research animals), and the need to find
highly qualified collaborators, postdoctoral fellows
and students. He seems currently in an excellent
position to obtain all of these prerequisites for con-
tinued success with his research. His expansion
into work with genetically modified animals is a
very positive move that will help to secure the vi-
ability of the lab in the future.

Overall, Dr. Nambu’s work at the NIPS has had
a substantial impact on the field of systems basal

ganglia research, as evidenced from his many high-
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quality publications, which are widely known in
our field. He is one of only a handful of strong
primate electrophysiologists who are dealing with
basal ganglia physiology. He has been able to use
the space and funding he has received over the
last years to conduct well thought-out hypothesis-
driven high-quality research. I have no doubts that
he will continue to be highly productive, as long as
he is provided with the generous support he is cur-
rently receiving. Simply put, this is an excellent

laboratory in a fantastic work environment.
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3.1 Max-Planck-Institute of Biophysics, Dr. Rasmus Schroder

Official reviewing report of the group of Prof. Kuniaki Nagayama,
Okazaki Institute for Integrative Bioscience, NIPS, NINS

The Programme of Prof. Nagayama’ s lab-
oratory

The laboratory headed by Prof. Nagayama com-
bines different groups with work ranging from dif-
ferent fields of biology (as represented by the inde-
pendent associate professors Drs. Murakami and
Setou) to the core interests of the laboratory, i.e.
the advancement of imaging techniques in electron
microscopy. In the latter field the group is well
known for the realisation of imaging of biological
weak phase objects (such as native biological com-
plexes embedded in vitreous ice layers) by film-
phase-plate mediated phase contrast. The objec-
tive of Prof. Nagayama’s work has always been
to improve the usable information in images of
native biological samples and to apply the novel
techniques in most important areas of biology. Af-
ter the successful development of the film-phase-
plate imaging his group of scientists is now actively
involved in applying this technique to studies in
structural biology, cell biology and medicine, and

novel analytical developments.

Progress in the last years

The technical progress of the group’s work is well
documented by high-impact publications and re-
views. Starting a few years ago from an image pro-
cessing view of the problem (correction of the Con-
trast Transfer Function by “complex reconstruc-
tion”) the work has clearly changed to the devel-
opment of a completely new contrast mechanism,

the phase plate mediated object contrast of weak
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phase objects. The excellent work of the group
in the last five years has overcome all the tech-
nical problems of this new imaging mode. In very
detailed studies the group investigated different ef-
fects, which hampered the use of film-phase-plates
in the past. Prof. Nagayama and his group will
rightly be remembered as the scientists who made
this new imaging technique work. His laboratory
is currently the world-leading group for imaging
by Zernike- and Hilbert-type phase contrast. His
seminal work on phase plates has in the meantime
given rise to an increasing number of groups world-
wide following his studies.

More recently the group has expanded its scope
and proves its concepts now in a variety of appli-
cations, ranging from polymer science to medicine.
Encouraging results have already been published,
and excellent examples of the novel image infor-
mation available now have most recently been pre-

sented at international conferences.

Current developments and orientation of re-
search group

In a well-focussed program the group’ s activi-
ties are now split in further technical development
(field-phase-plate on the basis of the Aharonov-
Bohm effect) and applications of the Zernike- and
Hilbert-type film-phase-plate imaging.

Field-phase-plates are — in contrast to the so
far studied carbon film phase plates — free of ad-
ditional interactions of electrons with matter and

will thus allow high-resolution imaging of weak



phase objects (i.e. at a resolution better than 5
A)7 which will permit high-resolution applications

in materials science. The research on field-

e.g.
phase-plates has developed rapidly worldwide, and
the study of the magnetic Aharonov-Bohm phase
plate is well timed and most important. In terms
of applications a variety of very important work
is currently performed in the laboratory. In the
field of structural biology Drs. Danev and Shige-
matsu are combining Zernike-type phase contrast
imaging with single particle processing of images
of their protein complexes. In a unique study Dr.
Danev proves the advantage of the improved phase
contrast, allowing him to reconstruct his protein
complex with much less images than under con-
ventional imaging conditions. Additional improve-
ments, such as a better particle identification and
Dr.

Shigematsu’ s work is also highly original. Dur-

selection, are currently under investigation.

ing my visit he presented in a seminar the first
3D reconstruction of a complex (ion channel) of
unknown structure. His preliminary reconstruc-
tion from Zernike-type images looks very promis-
ing. These results are very important and - once
published - will have a high impact on the single
particle and image processing field.

Imaging by Hilbert-phase contrast is currently
being studied on cell biological and medical sam-
ples (Dr.
groups).

rified whole cells is stunning and the amount of

Nitta in collaboration with external

The image contrast in images of vit-

detailed information has still to be investigated.
From the data available so far it is indicated that
the now available low-resolution phase information
allows the identification of cellular organelles or
compartments, which was not possible in conven-
tional preparations.

Last but not least I would like to mention the
engagement of the group in some further studies,
e.g. in correlative microscopy (combining light and
electron microscopy). It is fascinating to see all
these activities, and I hope that these studies will

be as successful as those on the phase contrast.
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Overall recommendation for future direc-
tions

In the last few years the group of Prof. Na-
gayama has performed exceptionally well and has
provided the community with unique develop-
ments in the field of film-phase-plates. As is recog-
nized by the group itself, it is now also necessary
to convince the community worldwide of the ad-
vantages of the new imaging technique. Therefore
the group is currently opening its activities to the
field of biology and also to the field of advanced
image processing. It will therefore be most advan-
tageous for the group to strengthen the interac-
tions and collaborations with external experts to
make external expertise e.g. in sample preparation
and data processing readily available for the lab.
Interdisciplinary journal clubs and group seminars
should be more frequent to engage people in work
outside their own core-expertise. Group members
should be more actively searching for opportunities
to take part in international courses and visiting
international conferences.

It should also be considered in the next few years
to expand the applications from simple model sys-
tems (such as studied for single particle process-
ing now) to more complex systems. This is al-
ready provided in some respect by the work of
Dr. Ohashi in the group. His excellent and highly
original work on endocytosis and protein sorting
could now be a very interesting showcase for the
improved imaging of cellular organelles and 3D re-
constructions of identified protein complexes. It is
obvious for me that therefore additional resources
(financial resources as well as graduate students
and PostDocs) need to be provided. This will al-
low work on an interesting biological problem by
applying the available imaging expertise.

Besides these apparent suggestions there is also
the question of the long-term perspectives of the
laboratory. Some of the instruments seem to ap-
proach their end-of-life date soon or should be re-

placed or upgraded to facilitate additional appli-



cations. At present, state-of-the-art tomography
is not possible or is strongly limited by the avail-
able instrumentation. One obvious field of studies,
Hilbert-phase contrast applied in electron tomog-
raphy, is therefore not feasible.

Concluding my report I want to stress that the
visit to Prof. Nagayama’ s laboratory was most en-
joyable and informative. The work on novel imag-
ing and analytical techniques is excellent and at
the forefront of developments. Concerning the use
of film-phase-plates for the TEM Prof. Nagayama

is the leading world expert and heads a group of en-
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thusiastic engineers and young and promising sci-
entists. I hope that the group can in future ex-
pand into different fields of applications, and I am
in particular looking forward to the expected de-
velopments in field-phase-plates. A special asset to
the reviewed work is Prof. Nagayama' s involve-
ment into different industrial developments, which
make the group’s ideas and work available to a
large community. In particular I want to single out
the cooperation with JEOL, which has already lead

to a commercially available phase-contrast TEM.
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TN—T7 DR T —< HHKRELS | ZnZ 5%
DIHERREPFEE N D TH o7,
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F /7 W RE PRI ZE R T RG B a Al

B : el 2 H e OB ERBAR & Tikic, 2 Db
RICEDFHLOIFADTZIHT ) £V BIRDH 5,
FEREOFRRICOWTIE, IFBFELLLEW EIRW
27003, EERN R BEEEA O BB & vz
5, KEMGED 7 v 7 #REE LikvX ) &, %
ZNHKRDGELED 642, HAEDHEL~DR
bR INTEYD ., HHFORENDEHE TS H
%, PESEHEICBIL T, @2 2 RIS 10 RO KR

W E o, BT HARE 2 i L7 2EE
MR EBDH D, EEANDEHBDOEB IBRED 51
%, FEBR, JLEBHTE L 72 2RE . HAZEDSelubtFtm
V DURESELG, & U T A fillifii s B,

PEAH 2 MBI D BT LB
V— 7 h5E R 10 UL o Ttk T & 7B T HEK
BB B AAHEEOBERD Z OBUETUIRICHE R
ATV, HEREOKREMERICB T2 wa v b
FJAMIINETORBTIIHONLLEES L
HbDTHD, 2k > T, GroEL (Danev 5)
TRPV4 (FEWG) % EDLY > %7 O YR 1T 53
Hh, > 7 /N7 T T OGO RT (B

5), MENBEETOI Fay RY 7L F
V=L ORI D B AR S e (R PR
EROAHS), Z0oizxf L, 2006 & O HARH
WEEREPIREINTVE, 612, BECHYSG
% F o 7o SRR AR O BFE . L SN E O
*ﬁf;t‘\ :@%@%E@L%;’f’ﬂﬂh&(ﬁ( b DY

KB D 27

HY. B B E V)BT L it 2
Wizt WA b, R, EEOGHENSET 5 5%
VHOTD, 774 ABEIEICH S, ALSD DI

DB DEES T E— NI N/ 2 L IFHBEIET 5,
HWAD 7= D3y FAEYHEOHCTHESNI NS K )
o B, o 2RE L T AEi 2 2
2LZAH2HY, FROEEIEIICORD 51D
THA I, BEMMEEZZUIRT 2 D DFE
TH DD, T TITIEIAD AL Dl fiE 23 B IS
FELUTREMET LA Z EId, 2 ORFFEERICHN T
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BARERBERY: FlF R
SEI o —

LRPRDER L 155, T OHEOEINBTE S X
9 OGRS HIE T 28 L WEBEBIE OB b HIfE
INBLIATHD, HELNEG, LLRBTESE
BADH L EiH, HiLWHEESRA AL v 2k
y&—m%wfﬁjénk:ki FEAEEANT 10§
52Dk BNEMROGEERR LRI T2 D
DTH 5,

SR 350 2 B RIRAK X DM © FF RiERE
B3z & 1%, WEIR O K530 % TR I f#dT L. B¢
k> & ORI T B > KR ORERREC ST 1B % 8T
7o I fENTRE R 2157, HUE BB T & 2 MR ARA
Ha o MR EIBR 2 5@ 3 2 K L fifdZ o b o % @i 3
ZKDELETHDD, /o, MATHS%6137
BHEIZEIDPEVCIDBDTH D, ZrUK LT, i
Lo 3T RN RS H B I LR, W
O THEBRMIC GHEREDERET) R, 7, ER
HTERE A WAERT, 777K v 5 PRBHEIC
Ji U TR IR 2 2 Al R RO 2 L 2R L 7,
EEROFIRIZEHN 2D LT w2 nds, By
723 % PRk L Tw s, hE, £ 2 7%
ELOEFAMEDLED, LEONEANZH T v
R LML TED . ZOEFEN 4GS E
AT E 5, MERIRMIIE O 5 FEIBICEESE S X 9
BMRNDOFEIEE NS,

PURMAMEIORE LIS ¢ RO B EE 5 13, M
Y Lo ARy OB E 2 BRICFEGE L &8
SHGRZELEREMEE V). L eFiEzE~-
LZORARICET L, RELEFATHZD, 0
FHEOAAL X =T D NE L TOEHZED, FH
7@ 2 ED) P2 0IcEH L 72, YHDEX

BB, & Vo8 7 MR O REL, ~ FY v 7 A
BAAEO LR L2 TR, RARDODT A X —
Py THEBEEZMBEL VS, Fa 7Y v ORIRRE
fifEE DR LTED, TOFLWVE v 7 Txt
LCEEDIMEZICHT 22 LT, Z20@EWEHE



Lo, EBRIC, BT L WEEZ O 7 R A
DENOREBRIFONTED, 202 5DI0H
IR DRI B EZATHD, HAEHE 2SS X
h, BRESEHE2ZE53INT05E, HEA A -
v JIEDRYE & Z OMEERFEANDIEH 238 < FHiliT
Z 2, BIAWSFHEEOBEEA T E 2 s TIE
LNBVIEATH 27, FTEEL E 2 THEET
E 20 L) FERR 25 RS 2 BB 1o A 7= BiFE D fk
MPEELWTHS ),

IV FH A b= ARBOWI%E © KIEIEABTF I,
IV FHA =2 R BN L . HOLERER
#I2X % FRET i, F7-MAINAE T RkEZ 26 Lk
BEMEREZHOTHEIT L7, = FY —L0#ER
kR DZERRICE VT, 2L AT — LRz E
& % Nsdhl BEEo#EBE & JRfEME %2 812 L, Mk
DALVATA—VHRED S DRHEH Y FY — 4
DHREZGIH L T2 A2, £/, ZERINY
I AR & DN PEEANDOFERN OBEIC b 3L AT
0— LSRR E o TwA I ER R L7, #
d. FHIEDHEA T 225 NN O BN E D8
FOOEOE, HRDFAEMFOERLE R>TWV D
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FiEZBE L CHO I L 2 Eid, M FHEicE
%O
BB AL D FBURHTIE & COIRDWESE © Fr il 1L $iBh

Fold, I—RVREIZEZEKEL., ZThzKEL T
DNA ZR3& 2 Pz L, Hikicee 7
UYL EOR RN E AN S Z LT, BET
DDAN DY — 7 LV v 7 TE 5, HNT 28
HFE DI TR { TH DNA “HEHDOIK %
Fid 28 L KBRS BT L7z, o N,
FHXF$ 2 B IS L TG L, ATGC R
TLEHENZERT 5, k2 REMERY —LEL
TORHDBHEEI NS,

WY | BARIFRIEEZ L w5 0%, A T
ZEZE, REYDODMARELDEDIZIUIZERE (R
WEWLIHHIRDE S, MR E V) D ODOEFERE
B, DIV EDDREMAETH > TUEHR S5 20 I
TThHH, ZORT, ED X)) BH L WEZETT
W R, HETEETHEICHML 20l h ok
WTHH I,
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1 DFEEBRAR
1.1 e SR F I FTaRrT

=

MREEERE R TR Tk, A A v Fr 2, R
R, G ERHF OIS LR ICBIT 2 Wtz RHH
LTw3, BfEmiciz, (1) AMESEREKT Fv
TV DA E B2 RE LT 2 WG L O B RE
MURRAE, (2) 2V % S VBRZHERDRFO LAl A A
VREZIEOAMERE, (3) BV Y 2 VEBZ
KhEOFWEZENE > 7 ) v T OLKRE. (4)
KCNQ Kt F v L o BEARE 3 B RS & R g ag
Bi.  (5) ATP RAEMRRT v 2V OFBURDILICHKA
¥ B G LR OBINZ, (6) WESHEEHNED
E—F—EBATVAF O Tary 7Ly 7 ZADN
2 B 2MENRE L, $EN7 70 —FI12 &
DI ZHED T2, 2006 FIZFRL LD 9
ER#EMZ D D, Fujiwara Y & Kubo Y (2006)
Functional roles of charged amino acid residues on
the wall of the cytoplasmic pore of Kir2.1. J Gen
Physiol 127:401-419. ®N% %z LTINS %,

NI Z 383 KT F v 2L Kir2.1 oA 4 v Bl
(F7) 1%, MIEAFESRICKECEVHL TS 2 L,
Z LTz oMl NsEE R 7 o IR AN B S 1E
B 2R > 727 SV BBFET LI LD, INET
DR G LY BRI L DS I N TV 5,
Lo Lo, Wi EEREDESICESG L Tw5
Z L E N E224, E299 IO 7 I iR
WKOWTIE, A FVDBERLT R Y ZIZOWTED
X9 BERBNERERLZL 0200, MIshTw
mrot, 22T, HAalx, MEASEEER 7 o Nl
RMAET 2862 HT 57 2/ BEREOKEER
BEEAHRLZILZHNELT, 207 3 /B
o 18|, 2EBOLERMEZ RBIIIER L, Wi E%
W, A0V 2 v M2t ZoffilaN 7 e v A —Ic
N2 EZME, 7y h—IEEET TONRINEGR
P, B—F v 2 Nav ¥ I IV REF PRIV AR
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FICHEH LT, ZRAORREZAL % R I T L
7oo ZORGHE. HENEZEDORESIZH 5 b DD, HKaAE
A7 OBME2HNL 7 3 BRI, ke L
THEMZHOEEZMRLTw5 2L, ZL T,
COAEMEBOEREN, KF 41 A veAaLs v
LoOflN 7T ey A—DMFD, DI EIT S
JRFREZ SO 2 2 LICHFSGLTWwE 2 L2
L, TOMER, Kt A4 vo7nyh—IEf
FETFCcoNmEBREMEET 2 Lk, ZofmE
WOMBEN7Tay A—i2Xk 370y 7ICRT 5 &%
MEZ2ES, fHHRE L THRSERE KT F v 2L
FifiZe, AU O 2 BRI 2 ob i & E
Ho7my 7 Z0HEICL T3 eI Nk,

Neutralized
mutant

(High concentration ®
of K* and blockers ) ®
°

| |
Blocker Free
— v
+ Blocking y Z

B 1. Kir 2.1 fFANSEEER 7 ORI 5H]

FIENFER R 7%, ke L CaBMEHts 2 LickD,
Kt 44 v EfildN 7 m Yy h— Dl OREZEOT»2
(KA, 200, 70y h—IHEET TR, JHfEER
PES L, 7ay A—FETTIE, XYY DI
BAkERN 70y 7 @i sn s (KEE), ZRickY, A&
B2 S 2 &, ZOR#BEbNS (MA).

+ Blocking



1.2 TR FTERRT

IHFLEEMRE R O FE A - b, RRICRPRE LRI (b
IR 20 5 4 S BERE D B 72 2 MIIRE (i e,
TALRHA F FYITTFTRaYA L) ok
LT 222 L Tw s, SEE, JRAKHNICS
PFEERA IS L. phitfiie 2z A g 22
TEZEBH RS, ZORACET 3k
B DS Ic DL TH IR L T3, F 72,
136 N8 L OB B3 BRI~ 0 it F % 1
P AN 5, RREOMHTICHEE I L Tw5,

PEE VBRSO Tk 2 BT L, 2 O BRI
BIZOVTHRH LT 5,

1. RO 7

WFLAEIG 12 B W TR s L T BT
BREDRENT 21T > T\ 5, FHIMA & 558 T TR
il e FE T 2 ERRE LK OHLD ) v 777 b
v A%\, geml/2 BB T ORE % @R TH
%,

2. Hilinikg R ORIk

FEIEM A O 7k 2 8 9 2 5 A Olig2
ZRBT oMl LREE. ¥ EX Y 7 = vEFH
I Cre-loxP 2z HWTHTL T3, ZOf5HE, Ik
AR O BTN AEIR C© Olig2 % F B¢ 2 Mg —i8
Fay EEE= 2 —n b d 5 2 L 25D
I L7z, MREmICHE L € GABAergic =2 —81 Y, D
WTTAraHYA Mcgfhda 2 b HWHILTE
b, 5K T3, (Masahira et al, Dev
Biol; Furusho et al, Dev Biol)

3. ARG IR O T G

5 HE-F BE AR FEET O RS L O AR T Zr ik dh
RFEDTT netrinl BT A P52 L2k D,
B WMIE RIS I NG 2 L ZH G IT L7,
(Watanabe et al, Development)

4. BRI 31T % Akl O HERT B
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182 b L 2P R ST T o g o
HERFRSRE 2 RT3 2 2 L1 X O L URINIC 81 2wk
O FEERERZ XT3, Nestin promoter-
CreER % GFAP promoter-CreER %2 £ D + 7~ A
Ty 7 ARE-L, BThTH 5,

5. e o T

proteolipid protein (plp) 133 TV VLS v 8
7% a—FT2BETTHS, YEETHEHML %
plp WFEIFEIL 7 2%, FEEICRVEHEE T Ve R
TH %, (Ma et al, Neuron Glia Biol) JHEEMATIC
k0, 7APRYA L - 2707 7O, B
B S 2212702 L D bR TR > Tw 55,
FV 37T FayA A DS i b T
2HEWS LI L, 5, A4 2707 LA RITIC
X O It CEE T BB TFHEREL, AT
TR RS FUBLETHRIDBERT S L6,
7a 77 —EEEOLEINEEDOETICES L T
3 Z LRIz, (Ma et al, Neurochem Res)

6. 7 A Fu¥ A~ OERERHT
TLXY Y —hKIEGF A PEGETDORERERIC
khElEIZh, 7A MY A MZBIT S Rosen-
thal fiber DTEE Z RN BRHE LT 5, Pk
18 EEIFAREDEFIL -7 22 /E# L, Rosen-
thal fiber D HBZFER L 72, KRET I A%
T7ArayA b OEREZIIEL T2,

7. WA D BEBADT

SPK 18 FEEE F CITBE R 1 ERESH SO E & X
OREEORRICK D MNBEHD > 7 VIRER £
TSNS 5 J7iE %S L 7, (Tanabe & Tke-
naka, Anal Biochem) AREEITIHAT o2-6 FiL
T3 TBEAEHEMEZ BT L 72, Z ok
IEMANTIEIZ E A ED GleNAce D 6 hrIcHEE L Tw
IO LT\, BUEZ ORBED LK
Bk KR EREz R TS B,



1.3 #ERerAEsTERF

MR (BEEM) Tk, FE LT
BRI Z R IR R 2RI I B T 2 Ml s 77 )
TR, HHv e 7 vy s
VU PR BREBYLE I TA A=Yy 7B E A
THRNTOWE T, FEARICHEMZE & whifttag
ZEEHDT 5 — AR E L THEA TR A FEY
Ty ZAAVEEOWIAE b IR D T E T,

1. MM T 5 BRI Sz R O 7S

FEHED—DIX, MifdX A 7 £ v —DREMHK
ThHLHEWZE MS) ¥ 2NDTF—T 4 v 7
MOy, SHELFMED MS 5+ 2L ThH 2
MscS 12T, R DA O FE 2TV E L
7oo ZOFER, BARTAIIRE O NEE L WD /'
Uk n — )VIEGHSALIE T 2 BUKME T S/ BRI TH
LIENGYE LR, 20 2EPFTIZIEIHEL 2
EEICROBRELRIBRNIDVIET 2 TH D, MscS
PO TAMNLEEZE T2 I EHIHL L L4
(Nomura et al, Biophys J 2006), —JFWEEEIRET
AR 2 FHE L 72H ) —D>OfE MS F v v
MscL 22T, o FEI% 2 e 7365l e itz 17
W, F—T 4 v O TR T 7 7 A LR ET
LRV THS L2250 £ (BRI,

B MER R SR N A o J 2 EBREE (R 36 AR 3
UGN PHEOME I & &) 1B L TS
EWEEEZ TRENICOBEOZLZER L 7,
L2 L 20 & EDIIEEEE O BN X APIT, K
WIBFICR D2 7 FERIEHO £ T, el
T FUESGDHRE S VRV ETH D zyxin DEH
HADIREL, EERTOT 7 F v OEEGH, JIEE
BEIORE LT 228 2R AL ELL, B
1E, zyxin &S Y Vo878 £ OB % AT L
26, BREIRETZ X h 2275 v THERE
ZHOIZL LI ELTOET (CFH),

2. 7 =IO LSRR ORI & Z DBEH

v KR OIS LY v e LTS
(NO) oMmaEH INHEINE L2, 2ok
HIZ OV TRV ELZARHTT, ZHEROIGELER
EANT T AOBIRIZDANIEHRE L £ L7222, NO &0
BRIz TIEd ) $¥A, 22T, HMLER

115

& NO OFRFHIE Z 17\, NO OB G HEAL &
DE=I7ThbbANT T LDE—7 DEERD S
m+szezZHWHEBLELE, £ NO ABEED
PHEA 2 /8% 1R (ROS) OMIE 217> 7
FEA, IEFEINC R THMZ RO 72 2 L6 NO &
ZNEWRF D RIETE DN BTV 2 2 LR E
NWE L7, HICHMMCEEZED 2 EFRIFICS 5%
% kL% 8 & O WRINHIREE D FE 2 D T £
T (BFD,

3. 7ua b vy v IERONE

BeE iz REDOBRZ WML AN T L2280
HHEHZERL 9, BIWOEEIZEHICET 2
MR S ECHRBT 2 70 by Ry 7 (%
HT-ATPase) T9 2, INET. ZOXRY 7%
VT NE A LTERNCENT T 260 FEBH D
FHATLE, IR, Ko7 (Futy) Efiok
P L. M E S 235 U 7280 E 2 A L
TeANT TLILESTHENT 4 7T 74— Ny 73
iz s WSl E L7 (Sakai et al, J
Physiol 2006)., BifE. O Fu2iEH LD
Iy P A F—=vRIHE) 70 bRy 7EEO ]
AN A LZBHR LT ET (AB),

4. fEA T A F &7 An¥E

WA DA T A A FALEYPHFR TR 1,
Bea RBSREE R T 2 S Lo TEF L, FRIC
FEHERBOEOMES T S v A F MBI X % kg
FEOREFHAMTEHZEO THE T, 20T -
> T AEREIEAYITY, WAL, BER T A AR
KRITHEENLA A —2 v 72 LT, AAENER 7
vA FThsbTAFu” v DHEAS % E DA
Jr 2t Ic T L T £ 9, ZofiS. DHEAS &
sigma-1 Z&EEEZ N LT, ¥+ 720N (LTP) %
FLAET 20A% 69, BBILIC X 2 TEHERY - 5§
RERAIRERE S 2 R T 2 EM D 2 2 L 2 HwE L
% L 72 (Chen el al., Neuropharmacol 2006a, 2006b;
Li et al, 2006), —J5., A bR’ 7 vigzAtny v
ZEME N UCORIMPEDOMIESER ) Tlid e < LTP 3
HARZHREIC2EERH L BT EL

7= (Dai et al, in press),



2 RSB R
2.1 HEBERRREEMTZTERFT

FAEDFRIMIE 1992 ELIK, A RGERETCWRINL - 7k
BEREPRBEBMZ A 2 ED X I I TR C oMl fEDs
FoTw ok d — M TEARNZ aRE & 2o X
HEZALZ, TN, FIVAR=F, LTI —
T EOBERERES FOME L L TRAENICHEHT % L
iz, MIRSEEED A A = X L% 26 DRE L LT
HIET 2 2 &2 HEIZEL T3, 2006 GFEE I,
FELTRD 3 WHFEEICERIA 72,

1. MRARRE DS X A =X b & R EZ A
FF ¥ F X FNVROEREZIE? =F ¥ F v 2V

M E 2 ORR 2 IR ICHER T 2828 6| 12
#% D FRfHi 1X Regulatory Volume Decrease (RVD).
K/ INE D FH 13 Regulatory Volume Increase (RVI)
EMFENDG, TNSEDAANZALIZIEHA DT v
VR LI VAR=FRL 7Y —DE 05T 5,
EEMfiEic 8T RVD 26 72 59 KCI ¥t #% 1.
Ca?t k7 K+ 7 v 2L (IK1) & AREIEZ M
MG C1™ F ¥ 2L (VSOR) Th %25, HiZTh
PALD 7o OIS FE 7 Cat DFLA RS 1% I sz 1
AFFvFr2MlEoTEZOND LA
T3, KEEIREFEOBETH > IDhF A
F 2 VD FFE (TRPMT) IZ2h L 72 (Numata
et al, 2006 Am J Physiol; Cell Physiol Biochem),
VSOR Dy FRIFEITDWTHADIIZE 2 TS L.
nNECTRHINA PHEY V73, ploy, . CIC-3
FHOFTRTHIEL L w2 & Z2WHEICL 7= (Okada
2006 Karger Hifl#E),

2. RIAEDFHEE A A = A 2 L iz A e

7R b= 2 0GB b N Rtk o AR
/N Apoptotic Volume Decrease (AVD). %7
0 — AfEb 3 R ERZ R 13 Necrotic Volume
Increase (NVI) EFEIEIL, SNO6EDA A=A LITDH
BADF ¥ 2 LRIV AR—FBHEETE, b
2V FYTZHAMET R b= AHEOSBEL . T A
L 78—t 7 R b= AR OGED | YU
277 F X EMED T X+ —> 205G
2, AVD 2 ET 2 - o Dffifgst Cl1- 29
7= F X NVIEVSOR THEZ L2 L TH
ST LTE 2, RERIZEESEMROY 275

-
[,
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F Vit O ES IL, VSOR BRERKALICERT 2 2
EZIFIUDTHS I L7 (Lee et al, 2006 J Cell
Physiol),

7R b= 2B VLTI AVD 237 @Rk T
ZDDIFERMDFE FTH - 7205, RIEEEDHFEDORKE
B, ZE 7R =2 ABICE RVI 2300l & 41T
W3 ZEIRET S ExHALIZL7 (Maeno et
al, 2006 FEBS Lett), F%, RVIOX A =X 2D 1
2 THh 5 MEHENFICE LI A F A v F v 2
NOBEREZIH L Tk < & ZE MR 13k
MEl., BRI 7R b= ATEICHN S Z L ERGEHL 72
(Shimizu et al, 2006 FEBS Lett),

TR b= ZAFFEITE T B e o
BT 2 0H5E 2 AEZICT o 7, Z ORER. #Mifast
Cl~ Az & 2 i h o Fifiic X > TH (Maeno
et al, 2006 Acta Physiol) . a4 Na® FrZic X 24l
gk NREREIC & > TdH (Nukui et al, 2006 J Physiol
Sci), $ERlZA7 A b= AR ETH) 2 &R TR
F =Y ZFEDSHEEINS Z EEHS I L, AVD HF
B3 7 R b= AFEOBBEGEMED A 6T 175
B9 %2R L1T,

M st iRt S T T % C Ofilgid % 7 v — X
FEihi %, oL EDNVIFEEL2 b 767 Cl™ ik
A2 KB IS TG L7z, ZOf§%, Bk
BRIz - AR IE 7 = v F v 2OV TEEE X
NBZEICE>TCl AR INE L2
512 L7z (Wang et al, 2006 Pfliigers Arch),

3. A b LRI YR LRSS 7 OViaitE
=F VI v L

A b L ZARHCHIBED & i S d7e ATP lifaiE >
TrNEEICEEREH 2R i, Lo
MTHoNTWVS, ZOREEFE LTIz XYY
A F=Y2AEDLDEZ I THEVODHDH 508, #&
BANDY XL T ZF v F v 2 VOBE%E 2005 45 F
TICREA L 7c, R, 7Y 7Hllgics »Tiz 2
DXL T AT v RUBBIMRICEIT S 7L
SrVBoOBMOFE- 2K 5252 L, A
TIELCHTAEAL 72 (Liu et al, 2006 Glia),



3 AEKBEHRER

R BAE AT FTERFT

31

JETE R AE GBS B B X ORI R 0 ffig
BERE 2 PR & LT b, EICIREED YL D
HEICMUNEMZHIA L T= 2 —n iE8% it L,
=2 — v v ORIEGERES, B 2 FEORIMAD
FIBDIAERHFRSE 2 sk ), SEBHROMANE
WrHohicT sl teidarb tic, x4
TERER O = 2 —a ViEBIZ M5 2 12k,
205 OHRBERPIHELTENCED K I ICBIRL
TVEREFART VS, ZHICBIL T BARR 72 3t
EE LT, (1) WIEERIC BT 20 & 2 ol
230 OFEBL, (2) FERWERIC X 2 HEE X OHRERE
BB = 2 — 0 UIEE DS, (3) MMUEHEH I
B 2 OEROEBL, (4) HIERHEFEICE ) 2 8K
WD I N =y TDORX A=A L3 EICBT 3
W7 %4T > 7o, FRBUERT X D MDA WHEHIPH I B W
THRIE DRI RIS & D & 9 %04 Tii#ihs
H U B AEILT 272012, Yo MRI Eii%z
i L CE 08, REL THER» S EF5 050N %
k9 k| SR OGO W L 72,

2006 {12 B3O (2) KW THER L 73 a2 N
45,

Ogawa T & Komatsu H (2006) Neuronal dy-
namics of bottom-up and top-down processes in
area V4 of macaque monkeys performing a visual
search. Exp Brain Res 173:1-13.
ZOWZETIE Y L DHEREZ T > T BHFICR
MREE D VAT D = 2 — 1 V82 FiX, flEER
26 HREZH L T2 2t 2 £ TOR KR O
Hlic, SRR >0 R 2 MICBIRT 50
BT AF Iy 7ICZ LT ZE2R LK, #il
HREBETIIARSED oD BRL ZEE b OER
BHEE\ T2 L EZ SN TS, B
Wik & R ORBRIG TR 2WEIEHL b T4
DEREZBEICH EMT 2, ZHHEEZ O
SODRMEIC L > THBISN2EETHD . A4
Ty 7HOERE XIINS, )2ty TYY
VRIDIER EWEN D S DTH D | Py 2 a2 =
B & o THREZE D 22 [ Az i R B BY O 22 1) 1
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22 LERVBICT 2B FERRETH 2, %<
ODUED S5y — D OREDURERT Lo
THE AT CHEBICEZ 2HETE, Thon 2D
DOEFRBAESIEFE L@ EE2x 6%, 2D XD
BERFCR L7y THE by 7T VHEES, £
D &) BIRENRETER T 202815720, %
R % DT 2 2 & RS S ROTHR R ER
R VIATbY, VAL )= o —n vii#%
FUER, MRHTL 720 Z OFEHR. H—0 =2 —u VM
W OEEOEBOWELZ I TL L, $/2
NEZNDOREEOHEDHNDL YA S v IR E 5
EWghrot, Ko7y 7HOHME (KA, AL
23D DOFEM) 1 FBIERI A 2R L 72 165 O o
WKEBWTEMNTH L, by 787 v HoziE (K
B. fiF2h ofEH) 1 BERIEUCY v A — FIRERGE
B3 2 EATOE IR B W TERICER L vk,
—J. WL % A7 CIRBRES) O Fw 2B b % iR
Woza—nri#zilds e, RbAa7v 70
HFEOPBIR ST, by 757 OEEOSR
DAHBEI NI, THIZ, by T VOEROME
VEHTIIREF O /553 VA B & b b 5L Bl BgiiREy o
F3 VAR XD bR CHN, B2 507 4 — F
Ny 7212k VABD Ly 787 v DEEOED
ED SN B REMED R S 7,

Time from stimulus onset
80ms 100ms 120ms 140ms 160ms ./ 180ms 200ms 220ms 240ms
A / yz{ / A »

N%a+-g%vf

A

g i
o/

£

Time from saccade onset

K DOFH : ZXITCHERRITEIR O V4 B = 2 — o VN
DIEH), NEVHB—D2D =2 -y DERRIEZ KT,
A FHMEREE 80 ms A5 240 ms DIEFHT, R b AT v
TORBOMENR S NS, B IZHEHMA~DY v r—F
? 80 ms A5 0 ms HIOEH T, +v 7¥Y v OEREDL)
RHons,



3.2 #HREY T ILIEERFT

fEkbbho ZL— 7T, r1AEw L
LV OEREEAEZRLE LA ZED TEX
D, BEERNICAY vy 7D A BB AN D>
TDxRFIC, R T—~% X D> 2T MANCEE
L. JRAT g ali o S aL P RE & 2 o B2E 2 A
AN PR CRIT T 5 2 L2 BT —~< &
LTw3, $URERMNEEDBIRZ > 725X % 3
A3 %,

Inoue T & Imoto K (2006) Feedforward in-
hibitory connections from multiple thalamic cells
to multiple regular-spiking cells in layer 4 of the so-
matosensory cortex. J Neurophysiol 96:1746-1754.

IEEERIEBR 2 86 L RIMBE A~ &E XN 5,
FYEREREE IS B T, BURY L —filg (TC) 1.
KIMEZHE 4 JEiz 81 2 WE YD regular-spiking cell
(RS) &t drMoMEMEDNEMIELTDH 2 fast-
spiking cell (FS) EREBEMICREG LTI ERZ
NETHD»> T, RUFETIE, EED TC 3l
DKM 4 TEMNE & BEBERYIC E D X 9 ISH & L
T3 D0, FIFERIEELAR O FEHUE & IR EICBI L
TR L 72 BUK & KRB BB 23558 L 72 = 7 A A
A AERIZBWT, 3 DOKMEE 4 @ik S
DK Sy F 277 2 75 P IcE\»T, #HEo TC
DR—HHHERIIL 21T > 72, Z DOFIR. BUT O fliggm]
HIBDH S 2 E o7z, (1) RS IS 25 TC
V. EEEL 72 FS ICIERICE OHER THREIR A& %
L Tz, (2) #H#D TCIE, FSIUR L., #
D RS ICHIHIFNIC TR L Tz,

Miyata M & Imoto K (2006) Different composi-
tion of glutamate receptors in corticothalamic and
lemniscal synaptic responses and their roles in the
firing responses of ventrobasal thalamic neurons in
juvenile mouse. J Physiol 575:161-174.

KV v —Hila (TC) &, Ki» o Nl %
MU TEEBREBR 2T 7 AL, KINEE DS
D feedback >+ 72 (BEBIKS + 7 R) 6 AT)
ZZITT05, IN6DYFTAFEBICI VY S
VIEEEIETH B0, v F T AR S 0
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SNTArotz, RUFETIE, BUK VB TR
WRITBHT > F 7' R & BEBUR Y F 7" 2 O it %
7otz REBIKS F 7 ATIE, NMDA ZHEMKIK
57D AMPA ZERBRIT IR THR®O T AR L
kinate ZAEFRET bHFMEL T, —77, WHIEH
> F 7 RE. AMPA ZEMEILTH NMDA ZEER
77 & D BHFICS S FAAE L. kinate AT I3 B2
SNk ot, REFIRY F 7 AZBHRET 2 L,
TC 13 NMDA R IHAFRY 2B AT L 72 R
FERIGEZ R LT, —77, WGBTS F 7' 2 285
FRES % £, TC 1 AMPA R TR 72 4]
WMFEKBNEE 2R LT, fER, BEBKRS 72D
&ENE, A2 Boiis 8 2 2 LT, Ko 0
REANN 2T =747 L, RINREICIEA S &%
A5NTE T, AMFOMBEIE, SEBKS 7R
2k % TC DRI 13 kinetics DV NMDA 32
K - kinate RERIF LG L. —77. WHIBH > F
7 2% kinetics DMy AMPA Z&EMIC & D B A
NDZA Iy 7Za—FLTw3IE&mRLE
Sasaki S, Huda K, Inoue T, Miyata M &
Imoto K (2006) Impaired feedforward inhibi-
tion of the thalamocortical projection in epileptic
Ca?*-channel mutant mice, tottering. J Neurosci
26:3056-3065.

tottering =7 A%, CaV2.1 (P/Q H) &ENfkAr
P Ca?t F ¥ 2ND ;2.1 ¥ 7 2=y MEETHIC
ERZROIZATHY ., ER 3BT 50 5 RAFE
fEzRd, TADPAD—RETDH 5 RMFEIEDFRR L,
KINEE & R Z A ISR SMfER Yy P —27 DR
WICKDAET2EEZONTETR2H, Z D
FABITH > 7, KIGEE 4 JEHEARRIILIE, BRD
CHEREDO AN ZZT 5 L LS ICIFIPENTE= 2 —
v v+ ¥ % feedforward il % 521 5, AffF%E T,
tottering ¥ A TiE, BELEDO ANDMRINT V2
DB, feedforward HIHIHERE IR RENH 5 Z &
DS L o7, RINEE 4 JF<oiiflits - 7
AR T A D AFEIERTD tottering =7 AT
RO LD, RMFEIEFERERY & PN 1
> F T ABEOWME BB L T\ 5 Z RSz,



4 HEEEMFRR

4.1 REESNHEHTITERFT

ARG (B, WS, ARG, T, W) (o
T%Hfﬁ}iﬂ‘l Eﬁ(ﬂiﬁ%ﬁﬁz (fﬁﬂ/h%n\ E#uu%n E%Eu
7 &) (B 2 IS, EE)IC B 2 B

% Kl a—uag X =2 7T (K.
B, BERERY IMRI, JTARIHRA X7 Pr2av— #%
VARSI %AW THIZE L T3, 2006 2%
R0 ) bRENL 3HE[NT 2

Noguchi Y, Kakigi R (2006) Time represen-
tations can be made from nontemporal informa-
tion in the brain: An MEG study. Cereb Cortex
16:1797-808.

t P RO 34 L D IEMETR W 2 &8
MontTws, ZOAEHSDORKNZHESL D, &
NIRRT IS B T B R bOG 7 NGEE (MEG) 2 H]
WCRHIIL 72, #5313 2 MR ORERHE Re 5
Nz, 2 H/HEORBOSRRE (HBLL TH 5 IR
T2 £ CORHE) 251 & H 0RO SRR L b &
B Feh W L7, ZoRDCE VT, 2 %H
DRFLIN T 2 WPE 2 I L 72 & 2 A, R
BlE Wz e 2 72N E U 72 5 72, 7223 o3
TRV EEZLRHE, Ty EEZRXD |
D HBUZ R 2 S 23 B ISR A2 S 7z,
C ORI ISR OCHRERIG G El 2 Stk
E.NEZORIEE LD TR, L 25 %
CEZARLTED, b F2RORHEE OIS
ZHWT 25 1 o0RAE L TELSNT,

Inui K, Kakigi R (2006) Temporal analysis of
the flow from V1 to the extrastriate cortex in hu-
mans. J Neurophysiol 96: 775-784.

TG I 2 FH o> TR ¢ o TS L BEEE S 2 SIS
MR L, T ETIr> TEME, A ORERE
B L IR L 72, GIRAND 7 7 v & afilfic kD,
FEFIT R VRS T 9 BT D BCEERAL SRR Y I S
LAaWNolG#its 2l LW ERoT, KE—
R (V1. 25 ED R 27.5 S V)| Bl
WA (DM, 31.8). Miflli#l V2 (MOd. 32-33). Wi
ISR V2 (MOv, 32-33). 2 MTV5 (hMT, 37.8).
KO V4 (VO, 46-47) i@ o, V1 Zid

-
<
<
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R ET 2% L oDREEE (VI-V2-V4,
V1-DM, V1-V2 or DM-MTV5) »3#EdE & rz, i
M4 5 REIGEEOWRFAEZ 4-6 SV THD ., R
KMOTERMIE &P L 72, £/, V1, MOd, DM,
MTV5 OiEENZ WIS 10 2V B RET 2 g
B E 2 3¢ 2 ZMEEZ R L, R TORE
FAHGE L 72 0IEE) Sy — v ThH B, TN DG
REb, MHIREEAIE OB &I e bR SRR I
IENKHEHATE S 2 8, & ToRGERICHE L 729
THROHEARA D 2 2 L, BDRBI N,

Fujioka T, Ross B, Kakigi R, Pantev C,
Trainor LJ (2006) One year of musical train-
ing affects development of auditory cortical evoked
fields in young children. Brain 129:2593-2608.
NAZYV VDO, BLO /A AEzHHE LR
HFEME OG22 4-6 1k D 1AM 4 Blich 72 D &l
L7, FHOTV—T7E0 BahY 1 AEREREE
(RAZXFAY—=F) KBOASHE 2T, &
DHITF R DT D F R HUZI T D b o 72,
HESTEESE MG O € — 7 1R 13 1 SF OIS RICA
Ll 7, SHIIHERE DM 1 FHTHEL TV 2
C L DFEELTH Y | BETEFSTEMNGS 032 DIEE DI
TzbT 1 FHENICES ZEPHETHL I L%
AT, RIGIEERERTDOIZ )DL LD OREDP ST,
U 2 DIERDO FHED I TIZ A EBRDIZ ) 2351
FELTWLILEBRL TV EEZ N, 7
N—=THDHAE, D% ) FEIBDORIR b BN S 7z,
BHFNE N — 7 OFEBRBOR &, IR, N A
AV VEICREL TX DR CL R RIESR
Edote, Tabb, KIFEIEO—HEHIC X 2 FEiE
ZAbiE, EHIFR O SOGICE TN F Y Y FIC
RN 2 b DICRE ST WD, FEIIFIEIZE T
F. HEE IS0 b b TR E O R AN E T
Wi, EHRIIB NV —7ICB T 5, FEEICRE L
THRI > T3 ZoFRELLIE, N TOFITHT
27 3V — B R 2 LRI M B A
BboTwadtEionl, B, AfEFFr v
FRFEDHRFNEICE D HDTH 5,



42 HEKIRT LRFEERFT

AWFZEEEE, TRERGEB) OGN OfiFH) %
P L LT RIMBCE - RIS - /N - B
mEzPLIC, FREBBICE? T X ) SEED
FVCIEE) 2 6 . SHTRHBO X )RR BII
72 b D F T, RSB O ANEEREIC OV T, Al
WKHAS»IZT 2 v HIWT, EKEREEZH WM
RABAIN TR, B 2 IR A B Tk & e
R E N TR 2 lAaA LY TE2fT>oTw 5, £
oo TN DNEEZZILBEORBOIKE, 51
NS DIEBOBERED X B = X LD 0T DY
LD TS, INSEREEZMHOATICNZ T,
a2 RBERETVERZ S L VIR RZEDL T,
\F o B & FH W 22 A BRAEOITZE B 4T > T B

2006 FEICHE L i LEHENT S,

Kita H, Chiken S, Tachibana Y & Nambu
A (2006) Origins of GABA 4 and GABA g recep-
tor mediated responses of globus pallidus induced
after stimulation of the putamen in the monkey. J
Neurosci 26:6554-6562

WENRSME (GPe) LRAIRNET (GP1) 1. Al
FEIERE D ATERT & % Miaethdr 5581 7% GABA fE
AN ZZIT TS, £, GPe iZ GPe-GPi
WE2ML TGP, AR Z /LT GPe
HEi8 717 GABA fEEIERSN 2 L T2, Iho
D GABA TEEERSHE, IEHE X ORI AL
KD GPe/GPi DFPHELFEF Y —v 2 a v b
O—)L LT3 EEZLNED, TE T in vivo I
BTk, RSN Tl hd ok, SN HEET
DY T, BREADHRTES X ORI & 2
GPe/GPi = 2 —n v D)% Zat L7z, GPe/GPi
225 DH—= 2 — 0 VE#ELER & AR~ DY)
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WA, L0 GPe/GPi ~NDEH LI LY I VA
TIRTH K T (STN) 2 L7y 7 L
7L ZAMTD &) Rtz lc, SINZ7my »
T % EMEGRHAR T, GPe TRV (FHEREH]
#7400 ms), GPi Tld&v> (§9 60 ms) #Ifl2sH
SN, ZN5id gabazine (GABA 4 ZAMIEHLHE)
DB ~DRFHEAC X D ER L7, BEED
N—2 Ml TIE, CGP55845 (GABAp &K
Pigk) EZEDMFISIGAS GPe/GPi Ttk S 117z,
Z®D GABAp K13 GPe ik T, #réefhisk Tl
rwitE2Z o3, CGP55845 AATHEAZITI &\
GPe/GPi =2 —nu v O HREFEHEN LR T2 2
ES, GPe a2 —u vy st & GABA &,
GPe/GPi =2 —1 > D GABAp Z&HMKICEHI L.
INooa—uaryoXEEZa Yy Fr— L L TW
LEEZ LN,

GPe
GABA

Tonic
inputs

Phasic+tonic Phasic
inputs inputs

STNg GABAStriatum

KIDOFH  REBRIE - Nii=2—v v (GPe/GPi) I,

$REE (Striatum) & GPe 226D GABA fE#h4:, & &

UK T# (STN) 226D 7L 8 S v (glu) fEEIEAT)
& o T, FERHBEDHEP RS —vitary bu—rInT
W5,



5 KRENREREEFR
5.1 AR R AR

NI REARMTR T C I, i D Ffes Al I B L oD B2 75 44
A XV F v F VI EDORRRET 1 ORRRE & RESH)
fit 2 AR BLAAI ATk & TR L L T
akik e EI X o TERMICH S 2 L, il {nE
HEIR ) = ALz R LT E R, BARNRIIRENE
2V ODPINET B,

1. /P2 F T AIET D AMPA BIZEEBE
LEE

AMPA B 70V % 3 VIBZEEIIHENES F 72D
O AEZH ) ERRBETH 20, BLlET v
~ DEERD /MK BT, AMPA BIZRA DB & %
% e L7 (Masugi et al, J Neurosci), #iREHE
—7vF v il F 7 A LATRRME— A TERRE
F 7 ATIE AMPA BIZEERT v 2 VTS F 7 A
MBI L, B2 F 7RACBWTHIEIEE
DEE (FH 2 7a vz b 1,500-2,000 f#) %R
L7z, ST L, “PATHRME— 7V ¥ v Ziliig s F
TATIISEBRDOBCE LD+ T AT LITKEL
Wb, ¥ F7ARICBLTHRY—RBTENRS
Ni, TNsDREHRIE, AMPA BIZEEREDY + 7
ZD AN EERMIEOE DO ICL > T, B
P EZITTWDE I EEZRBL TS,

2. MEBICHE T 2 RIUNERBIR L NS I VIBZEE
DEIEEAL

> T ABEO RN A I - SO
fEL VLOFBEEEZSNTED, 200 T 2D
Z AL DOWTHNATHEINITHZE I TWS, L
L, ¥ F T AEROZIHE 4 DY T AR
L OMRED T ORIEREN EDRRICET 2 Dh 13,
BARHIRIC X D FREB S itz Twuikvy, 22
T SDS HAEEINT L 7Y A EERE & > TR R
REFEL #FES 7 7 2D AMPA #15> NMDA #1
T 2 ERERE O RN 2 BT 247 o 7 kG
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LTP #FEIc L D > F 7 AN AMPA ZAARE D
MU, NMDA ZEEREEIRD§ 2 HF0HE L 7%
D, Ei. ¥ F 7RSI RIcfAEd 5 AMPA %
BEPY F T ANAARIAEN DL AMPA XEEOHE
FETCIZ DTV B Z LRI N7,

3. ¥F T AT THEAEBIOBINZEIC X 5N
agsatilf]

> 7 ARG > & B S AR YR A e
N ZIECL . Z DIAD D FFIHE-> T, ki
D E RIS DR ITRE I 5 (Matsui & von
Gersdorff, 2006), {ZEWE OB EFIHE L, ~H
PREICHE L SN D 2T T RUBEDZEE DTG
Lzl < Z 284 OALEIC, 7)) TRl AR T
5, TNET, ¥F 7 AHEMNED S 7Y THllEO 2
W TRIED > F 7 AN H D, i
Noa—ur-7Y) 7HOFREREEZHS T
3 Zt%mLTER (Matsui & Jahr, 2006), Z D
HWMIZEIC X > T7 Y THIIEDTZEE L HERE 3l <
TV B AR 2 2 TR A X =Y v 7tk > T
EHTL T2, 7V 7HIKIC X 32 7 2D alpER
DOHED, ¥ F TABRICEA LY EEZH5 22 D
%, EAAEEL: - T BEMETE b A G DY TR
5,

4. NI D ¥ F 7 A6 ERERE

IR P72 Fra) vk a—m v o
B TH D B, . FEEEOLPRIRERE &%
BIcBRT 2L Ebic, ZoRRREE LTI LY
NA =R DBHRTRRINT VS, BIET & F
Lay) vz o —a v AoEEEE L O
7 AMBEERE B X MBI O R R FEER IO F
Za—uvEAEDH L LTFHEEZEAL DD, ERE
BUAIENT, TERE BT 21T > T 5,



5.2 KB bt FTARFT

KINGHERE 2 5 2 2 SR T phgal i ORIk 2 iR % 2
EERHEICL, 2N E TICHTEEERBREEoNTE
Za—uvDYA T RS - FEK - WEFAEBLO
NRY—=VrSREELTER, HEZ, AIELTEL
BB (B ME—2—a v I 794 7) ol
BHEPED X9 ZRAITHA LIFsniTwa %
HO»PICT 2 LAHBL WA, SHEIE, Hi
KB 5 TRy 754 72RAELTENL D
MRS EREEICOVLTHIHRSZ L EHIT, TEF L
2 ) v OEIINTER 2 BEMIEY 78 4 7 2 Lk
L7,

KRINGHE AL DRRGARNH T 2 SRR X, [H
Mo bR 2 M T b D L, WIS EIT»
(LD H Y, 7 v FHITHEE TIE% < Ol
eI, MEh iz TEEZ N TS,
Z 2T, ARG, NIRRT 2800 P L —
P —2Z AL CGEfTHEREIC LD, oY 7
%4 7", CPnfflifid (corticopontine cell) & WifHlI##sE
IR % H 9 CCS fiifid (crossed cortcicostriatal
cell) Z[FEL., #EAEMIEY 748 4 7ORER - L3
R E 2o DDy F 7 AR AR EZ TR,
CCS fliffid & CPn M TIZBHRZEHLIZRE - F& AR
I 57210 <L [ UREHO HEARMIET b KE
NOEI STIANKE L COBESRL 5 2 L, M
DB O A 12 5 TAE P - I 2 1 B A R
WHDIEBbhrol, s 2 FHEOHEAI
o 2RI, SRR N CRERE I EI A3 722 2 i
ICHREBT 2 2 &, AR a v =k XY MG D

LS cells

T~
~Q@f J
o Wide arbor Ed
N o D e

FS cells

Non-FS cells

Neurogliaform |
{

| Chandelier

Pyramidal cells FS cell (PV) Non-FS (SOM) Non-FS (CCK)

Non-
(VIP and/or CCK)

Layer 213
[

AHRY — DB BEDOEIS JTANKIEL TWBH 2 E
DEINTEY, Z0LHbETEZLS L, KKK
B O T BRI JE AL N R [E1 % 0 AR IR L 72 it
R E L TE D Bz 5 AR O K&
FEREIIRS 1038 2 TTREMEDSH & 2 e o 7,
TeFNA) VORMEE = 2 —a v ~DIEAIC
DWTIE, HEIN =TI L > TR EZFM
Hah<twz, S, FE=a2—8vv¥ A4 7~0O7
FN ) v O—EEIRE R L., EORE
FHIBRICWT S, A A Y v AR T
S5EDLDICES N 2.3 TIdH ST GABA il
g Tk CCK Bt KBIAN 27 v Ml TA S ik,
Lo L. @i Bb 2 28540613 5 EHE AT
ml BCTH->7DITH LT, CCK N2 7y MilaT
B m2BTHY, ZOFERMMEIR L LEZON
7o, = aF R MEIZ, VIP filde=2—a 7Y
TRAE TR T2 L2 TERL, FSHllE, Ve X
7 FURIIETIE, B 7L — 7T X B L3R
D, —EMEIRERBEBECE Ao, IhH L
7= b DU ORI G L BGbE b L T
Fva ) NI BCE TG ISR S % 5 JE S A 2
—PEICEENR T 2~ flE= 2 —w Tl
= aF URERIT K DR - L AN RERIC
X B « B A ) VBRI X BRER R R
TR RRASY 7% 4 72 LT H g 2 lAad b THE
L. 206 % LCHilEmGe 2 JHL w2
ZEDBHE NI ST,

K. 7€FLa) voRNKEE=2—n
YHTYA TR T R, k.
K =a—a vy 4 7L, TFIL
a9 vk 2 EEESR (RrERA) &
MmHESIE (FTrERA), T, 771
) VRGN T 5 K,
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5.3 IDEEEZPHIZTEF

WA, GOl BB, f7Eh, 15, thanghk LIk
MY B MEE 2 s, B R 2NRE L EBRI
HaHHEL T 5, TR B) I FE S PR 2 06 B
PIRLX—R#MOEE &S 2 B MEEEA X —>
v 7 (BERERY MRD) &, W RRgIc 3 ChcBER
AN FEEZRAWICO B wE 2 LIk, BX
IRHERE 2 B 2> KBRS 2 2 L 2 HIEL T
W5, T, KRR L EREEO YA Iy Ik
ZALZ MR T 2 2 ok b, BEBLRICHE S Mt
TEEDOZALCFEEL X O EEIC K 20 - hiERE D&
L, FRMBEROAEIED X H =X LIES D
ELTWw3, 2006 FI2F#E L i XD ) HRENZ
2 fmzfANT 5,

Aramaki Y, Honda M & Sadato N (2006)
Suppression of the non-dominant motor cortex
during bimanual symmetric finger movement: a
functional magnetic resonance imaging study.
Neuroscience 141:2147-2153.

[l 44 575 3R] IR U2 15 B 9 2 il T+ 17 ) (S50 E))
. ZNSBLHITIEET 25512 5 RXTX D LE
THDIEBAMENTVS, ZOBRIIEMLERD
THENFEDS, I EER D> © OFEB RIS LTSS
% Z & (cross-talk) <. RO FHEEICS 2
CLICK BRI RRINT E e, 2 2 CTHERERY
MRI %z T, SEGOEENZEATIRG O A A7 BRI O A 4.
EMZ N7z, 13 HDEN SPEE DS 72, #
Hx3 H z OREHFIRORA Y v Ev 7 (auditory
cued) THFEDH, EFOH, MFFHE, MFIEHHR
DAFMTH o7, H—IHEBEEIZEFOARICL
5 ANTHFHEBRO & S ITTEHWA L, JEIEFRSE
TR Lo, 2 OFT RIS E—RES) 7
IEAR SN ot fH—REBE D & /T8 H)
NONPSELDIEAN I & 0 | FE—TEBEE H 5 7
TFHEEDFHSRL DT AL L cross-talk D
%z Ex3Tdbo LRk,

123

Kitada R, Kito T, Saito DN, Kochiyama T,
Matsumura M, Sadato N & Lederman SJ
(2006) Multisensory activation of the intraparietal
area when classifying grating orientation: a func-
tional magnetic resonance imaging study. J Neu-
rosci 26:7491-7501.

T DFimFH (grating orientation discrimina-
tion) 1FMLTE, LD VIS THHRETH 505, %
DFRRIEAIIIH S > Tld e v, ARl 2% R
HHBIG LT3 LDk b &, FERER MRI F25%
2RI L7, AFB L OEFITEFIZEINICIRR
S, 2oz RN 2 B2 V7, FARROK
TR HREZ BRI W THITo 7, M
Wk hAMEE TR, AFEFOVLTRICE Y
TH., AL & EIERNE ICREI S s e, B
B2 X 2 AAshliE i Lo hER % o g h
SHIERIE IS R o e, 202 & d o AHHTARM
I 7 MRS 8\ TE S R 22 e L 12 B 5
TrEEZLNT,

B 1. GHIER IPS) o317 e, BEic X 2158, &
SEVERS T3 100 A B &R O L (Vo - Visw) IS
KD IEE L G (RERD) & AR 107 e ERE &
WO (To - Tsm) 1< & DIGEYL 223607 (BEE) 7
5T, ZOiliEOITEE Sy (1) %, FRRE MRI
WRICEE L 72, 77 732N ZNOEHTICE T 5 #
IR L 72 TR B O RE 2 R L, 16 4DV + FEHER
ZTLO L, **hHErIcaER
t-test) . CS, FulE. MOG, HuHEmA],

1

(p < 0.01, one-sample
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6.1 FRAIITENREBITTERF]

WM CIEF oEE) & RBRD Y v 4 — N %l
19 2 AR Mm% O BEEE & 2 D IR O FEREIE TR
DWW Z D T 5,

T OVIHEESEHIE 1 DT

. BHE L VT o BCEERUE YT O TR O i

B DFEREIRIEERE D T

FHROBEELRHES R T hOBFENME= 2 —1 v

DIGERE

3. BERCEBEZRATIR O ARG DTl IR

4. FrA RO KINECE O R flBR K12 OB Re B RS
1-3~Ah ¥, 417y bEHAOTIT> T
%,

RERDH v o — F#ERIZOW T,

L REEE R RSSOV L O SR EEI AR X

O - BIRERICBE§ 2 iF%%

i b e o SRy T AR [

3. YU ARADY v — FEEZ@EL THYy 7 — Pl
PRI D2y FHERE 1 139 L, 2 13 FIC= 7 A,
7y P REDITFoWBDOMA 7 4 AEAZ T
EL T3,

BUF 9 2006 F0FE TR/ XDHNBEZFLT,

1. Isa T, Ohki Y, Seki K & Alstermark B
(2006) Properties of propriospinal neurons in the
C3-C4 segments mediating disynaptic pyramidal
excitation to forelimb motoneurons in the macaque
monkey. J Neurophysiol 95:3674-3685.
INFEFTREREHICE L TE, EERRD S B
WHEI= 2 — 0 Y IZW 7 BRERICO VLTI, ey T
A BEERE L 2 > F T A O TR D A D3
WESNTEY, FanTHckiAsNTVR2
FHiEAE =2 —0 22095 2 v F 7 AN LD
BRI O L TIRRE SN T I ok, Kt
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FCIIREE - EBL S e~ A 7 F L2 HIWT, K
EHRERE D & DR 7 AVEEEE AT 2 LI ES)
BAABET Zrfffk= 2 — v > % C3-C4 BB TR L
oo $28, HADINETOEB =2 -0V H5
Dk (Alstermark et al, 1999) CTHIBENICHE
EBHEIN TV INTE= 2 — 1 v 2 FEHEEIC C3-C4
Wi cRlft T2 2 LITEL, INH6D=Za—nm Y
1 C3-C4 fififfio VII JEIMAIERIC oA L, JIsRIE
2 T T L CEB RIS T 5, 2 LTRE
FHEH L Dy F T RO ICMA T2 ¥+ 7 A
MDAT7 4 —F7 47— Fiifl 2217 T3 2 L
25 EHEIBCE BN LTRGBS LI
CW I EHBHLRITh T,
2. Sooksawate T & Isa T (2006) Properties of
cholinergic responses in neurons in the interme-
diate gray layer of rat superior colliculus. Eur J
Neurosci 24:3096-3108.

rh g b el e 1A B 2 S 5 KT, 2 o
[ iEE TS o ) 2 e, BRI 5, 2 L
THHE I fE sz sk o a2 ) EEIE AT A3
BHT I EBAISN TN Z DRI S T
Tlprolz, S, v b ERPRE=2—v I
WTHBD=2—arh 6 7 v LI whole cell Fl
BzfTw, TeFLaA) DT IZALTH L AN
WA= VDG T BRR 2 T L7, Z DREA,

(1) =aFv2ZEE (FIT adp2 ZHEE) 20T 5
N xER. (2) M3BIAZHY VZ/EEZNTEH

M EER. (3) M2HA A ) VY ZEERENT 2 54HA
SHEMD., B2 Tz b THAGD I - IBE DR
BN, h b S HD=2—aviz 1) - 3) O
TRT, Bulix (1) & (2) D&Y —vZRL
7o UEDKERPS 7 F LAY Vi EEDSDH
JNTRLTEE LTRENIERT 2 2 L 2H S
W27 o7,



6.2 EREEHAERERENITERM

WERFT T, FEEM B X OREERENC BT 5 4l
o [ A E O Pt BB O iR 2 F2 70 7 — < ISR
ZfTo T 5, AEEIZFICU T 2HHZH0IC
Wz et L 7c,

PIHE AR D FEE R K REEFIC B T 2251k
GABA B X U7V v AAEEMERIEE O FEE, T
PSRRI R T O F6 2 ., B X THIEN
7u—NA X RO FE - FEEIC X 321k
& PRREFEBIREAS

%6 F AL BEMEE % A W 22 MBI O in vivo A
A=V JIEDHES

1. RN O FEE B K OREHICB T 521k

EAE b ki A A ) — 7RI A9 %
% CBIZ S N 2 {5EWEH D GABA 226 7)) v v
NDREAAL vF VY ITOEFRE LT, AKICEITS
GABAp ZANBEREDZ LA BIgE L 72, ShHicid,
SMIl A ) — 7R AR E R B K OB A
MREAEARICIE GABA g ZAEDEREIVICHEBLL T
%, FEIHEVEA L, BEFEEET v TR, MW
oo &5 GABAp AR R T 2., W
2D H GABAg ZHEEBFHHEL TR B ERIZOW
T, GABAg Z&WL/ v 7 77 FE% v Tt
o T3,

T 5 S R~ O I IE A TR GABA g Ak
(% GABA fEEIEA T OWIHNIC R > T 5, Bk
ENRT (BDNF) 13 2 DK GABA g ZRMHEAE
XL, A Vil (PKC) WGtz /ML TZ0
TER % KRB B T 2 28, FEHZITtEvZ2 o
TERNEIEAR T 2. 2 ORI BIEBRE T Bl 2 A =
ALZEBET LT 5, Ml CL R 2R 1
(AL T) THh2 KF-Cl- H&EHE (KCC2)
., BE LA N LA BHRERR R - g
DR EEE BT I X - T, 2R AR R %,
CHUF KCC2 itV vgfhic X - T, % 9k
HOFEBAH R L Z OB EFFEB H RSN HiA7
THERT 2, 2070, GABA 1ZERFIH & #f
PRI iM% 5 4 2 3, KCC2 Z sl L
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7oA Tl S REREER IS IR E 0 2 L
25, KCC2 BERETN K MM 2 (it § 2 nlgetE s
b5,

2. LTI 2 22 Mg O in vive 4
A= ¥ 7 IEDMEN

GAED S | MRS O PR AR % AR AR CIE B T
% BeAfibaze. ¥ & CRIERBIZE OMEZ I Y A
72, BRI, W TEEL S A VR L — 5 —
EHOWZLETRREIC XD S aEEA
DT L T 2B T ZE~ 7 A KIGECE O 464
g, B X O 4 oG o kA A, BlfE, K
22> 5 1 mm M LD KM E2EIcb T
MR, 51Tk 1 um DUT OMHIEDRE L
TeA A=YV THEHICEII L T 5, L —F =ik,
HFEARORR, L —F—BADLdD LY
AHBEFGT Y 7Y —DRRET>Tw5S, £z, K
Wl Bzt & LT, F—8icks T, MNE-—
HIRESE D 2 » AL EICh 7 280 3R L BIZEET b
BEAL L7z, BHE, A X =Y v 7ol EE &bz,
Bt X OFEIC B 2 BHRZGRCE, >+ 7
ZDAENZEA, 7)) 7 oBRE, Ml E)cO W T
T HfFEITo TV 5, R, WX e LTHEL
TV FETH 5,

In vivo [IZHT5BHZEEEDOAIHRIE

Spine
<«

‘ Dendrite

Pyramidal
neuron

vasculature




6.3 AJE - N MRAERBIITTEFT

WMERC I, AR EE MR I B D 2 BUR T o
JEIERE. L 7 F > BDNF OfREHTER 15 %24
THIEZER L T 5, DINICiR 3 K92, thi
ICTIEH 2R RDERL TE D, KFEITIFZ
NHDLESEZHRRTEDLEZEZ TS, T, X
LRENEZ BT 5,

1. B - IRECHNC B3 BUR -2 it % O i
e

F L ¥ v, A BT ITEI OB
LHUR TR 7F Fo—oThH 5, FAE LT, I
T, AL Xy v 2BURTHENZICERSE 5 L.
T FEBUERH &3 MNLICEKBAICE T2 7L a—2A
DOFfAZRET LI L2 /M LA, £/, FLF
VT k 2 EREWToOMNBHEEETIE, ATa5 v
BREEK, vy 777 b= ACBWTHETE I L,
% 7z electroporation #EEZHWTAT 3T I v 2%
HKhE DT ZD PEERGICHEE - BEIE 5
&L AL F v oREFEETE A2 OBt TR
MicmifEd 3 2 L2 B L7Z, AL e vk, 178
FBZ Db DG T 22217 Th L RIEMRE B 1F
7z L Catg i o R & Wk I+ 5 2 LT,
A TEBORBUCTF LG T LEZ N5,

2. UK AMP ¥ F—X 2 X % SO
i

BEDIZ, GBKRTEH AMP ¥+ -5, L7 F
YRINA=ABREDT TV TE L TEAT
BUCHAMIER Z RIT T2 E2HS2IZ LTS,
SR EDIE, LY FIANART Y =0T
constitutively-active AMP ¥ > —¥% <7 AHKT
TR (PVN) IGERIVICHIL I ¥ % & (synapsin
[ 70E—=%—), 2O AL#EL LT 2
TERRHMLL, BRECZ LT, 2027 AIEE
AN 2 tiH, @R EZIFE RV EHHS
hElhot, Ldb, RRIHERETH % etomoxir
% PVN ICfEHI S % L. Z O RIEIFE $0H L
oo TNHLDOHHENSL, AMP ¥ —+lk, PVN T
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DIENERRH %2 E X ¥ 5 & & TR %
LT3 HEEDNH %, BHIE, PVN IZEIT D
254k & EARREE & DEBEZ FR T B,

3. AMP X F—¥iEE2HEid 5L 7F v O
i & > 7' VABEREHE

L7F vid, BRGICE T AMP ¥+ —¥ %3
AL L, KR TEICE LTI AMP ¥+ —XiEk%
MHlT 22 ik T2 X —REEFIHL T
2, BEDIZ, V7F U, BEmMEkCE »T
calcium/calmodulin-dependent protein kinase ki-
nase Z# L C AMP ¥+ —¥Z 5L L. EHiE
itz s 2 L2/ L7, £ B LL %
AMP ¥+ —¥ D&, IS L THkA 2R
BELE(R T O F BB 57 5 PPARa OHBIZ D
L2 xEMLE, I6lT, BIZBIT L7 AMP ¥
=%, SP1 OiRGEEZ i % Z & T PPAR«
DFBEEMET 2 2 2R L 7 #EEd),

4. BDNF (C & 2 {CBHEi1E N O bt

BDNF &, fERERTL L THONTW»5S, L
7> L. BDNF ($U4E, fu@hkngic b i = 5
nE SRGHETENZET2 2 EPHO LS T
Vw3, FAEHI1E, BDNF &Z&M4E TrkB 25, HRifif
MRS CHBL T3 2 &, Loy, M - BRI
ETNLVEPICE T ZORIMPIRKELSTUET 22 L
MU, 7, IS IFIRCH# BT 2 TrkB
1%, TrkB-T1 EWEIXN 5, T4 E CHREDSIZ & A EHH
LPIZINTVRWI A T THEI LAV ELE,
FAE Bk, TrkB-T1 23 3T3-L1 feWifHfarkic 7B L
Tw3ZEexRAML, 2nE v BDNF-TrkB-T1
DIEREZ 7, Z D, BDNF 25, Akt, MAPK
% RIETEET 2 2 L2 A L7, L2, BDNF
DEIREEL % (239 % adipokine D—>, PAI-1 &
BrOFRBEEZNGHT L E2R0ELEL, Z0HED
5 BDNF (%, "HfiffifeRic &\ e o fRE K
T LTl 2200 T <L SRR T o A A
TFLLTHFHEFHZEATVWE EEZ OGNS,



7 BtEReEtRlE> Y —

IMBSBER T o & — 1%, BEREIEURNT . TERETE
fEtras, ARERATED 3E»r o0, FEIZZh
ZVUGRE RIS SE 1A, e A ISR, 2 L —
PP OEE EA A2 T> T3, Znslk, K
RIBEER T d o 72 D SIS Y 245 BLDS A B2 7o B A
Tho7D T2 s, EFAFHD D IZEED
REFDWFEE ISR S N, A HHSnTw %, &
ML DHEZ T B IR 9B — M Sk [ 2L %
U T DRSS & TN OIS & DL
WHIfTbNTW2, £/, LYy —TRFNDIHE
WHHO 7D OMMRTEE, 2y b7 —7H—E X,
ARERANT S 2T 0B ZfT>Tw3, Zhs
DIGHEB D130, FEOERZ., BT 2 NnZF 1l
HOWMR T —~ 25, DTD X ) RiFRIGEN T
biTns,

7.1 HEBEBWETE

WD TRES AT &) ZHFERIE L LT 5
CEZHBEL T, YVoliEEIZ KIMEE 7 4+ — v
R A7 BLEk P Br B 1 Wi o s 2 o TR T 5
ez ke L T3

> — & JBCEEIR T O MRS G B 13 % 2 Bk 2 IR
THEING, L2 DHFIIA T T, T OMREE
FORBLH—INCHFETELRBTIEIR YL, 21
THHIEE TILE S DB BB I, ¥ —F R
TOMBIGEIOH 2D D2 FPEHPIZE T
FEOE, = MRl = MR, R EBRLTWwE 5 L
WIEWRBRINTE, &~ OFTEHERI C#%
I b — % PI% Frontal midline theta (Fm ¥ —
%) WelWEn, EEED) 2ERINSRUWT
TLIFLIEBZEINS, Fm > — 2 FiE THEE, ®
MEE) 2EHTMOEREN 2 X H = X L ICBIRL T
2EEZON, ZOREFILCHREAA=ZALLE
DEFAN B OMHPHIF I N L 2 ATH 5.
L2L, EFZNRELTENS Z@HTE I EIE
R TR S NIRRT CL2FF Sk v
Dz, OTHEETHZ LEZ NS, BT
. oS EERT 2201, YLICET S Fm
=Y WDETNOERZAAT, FLVDET LD
HruF, PG, Mg, AU

FEL XL

127

B, YL HER R e OF kRO AD
BOHIT206THS, 2 LT, EHHEZIT Y
IVORTEHATES (9 ¥F) & ATHPREF (32 BF) KM
B7 4 — IV FEMICED SN B RN 2> — 1%

Z DR, 22 A, HBURDLO BN S

E D Fm ¥y —FRICHAEEZTTFERI L%
R L7 (Tsujimoto et al, 2006), YLD Z DEH

FEI L, el L T % %0 (M L IR
AL Z R T RIMECE SIS & b —ET % (Tsujimoto

et al, 2000), T DREMHEL ERE, L TEE 0
AT LICBEBRL TR EIRL TFE R, BLE
X, ZOFNLDEFAEHGT, ¥ —F HIEBGEEE T
OB EEHIC O W T2 ED TV 2,

72 RERERERE

TERE ST = 1%, TRREICBYEd % s B T3
i ColR) & MR BEAE (A 2F) 5 H
KI5,

R MR Tk, R EE
THEMMEE (H-1250M Y 5 #H 1,000 k V) %, HHAI
57T4E3 HICEALTHE 1L HEh 2z HwTo
HERIFHEBRDBIE ST 5, PR 18 EE IR LA
R BRI DS 25 SEHIC A 72 2 L ICh B, ARAEE
W AXARBFZE T O i E B PR D R % A2 > U 22 S I
ZEDORGIIH L TaE (AEZED) 26051 H
D, HEEIRD 1 2N A CTAGE 14 FESRIRE N
TWw3, ZOHbH 74, #E, KE, FA Yot
25 DRFEE 2 REF I3 AL IcabHET
HY, ZNFNDKYEE IIWFGERT & B PT
MR E ATV S, b iE, FEwEy
D STARBIER & 3 ROUNITOIMESETH 5,
R M E T, Rl o 3k F A A S B &
BT 2L Ebic, TIN5 DOHEE K2 5 K MEEE
DMERAFE LS ONBHFS . PR A2 I v HE 7R 1 W

BT 2 SRR T — & O R E X OV T MR
MR EATE O BT 2 EICUD AT VW5, BT
MEEZ 774 =10k 5FEICIE. UCSD-NCMIR
W& BHEATan 7 FRTHIE S IMOD 71
77 WTDNEE T2 ED Tw 5, HiEIE,
FUEHMZE T 1076 Pa BORWEZEED b i, K%



DHACITHE ) BHBOE Z BV 2035 b VMR
2o THREIHIE I N TV 5,

R SRS TR EREFYFICLS "X
v — & L CO/NGIEE BT R I B
B9 DIFEEL T %, SHEEE. NG B
JEDOHER 7 4 7 X v F OFBI/NMEG ERETIE, 4
BIEIHE ST BE-TLBEILET A A VTV,
7 A 2 V. a-smooth muscle actin 7% £ D&fHE / 7
o —FAPiAReRY 7 a—F bk EHWTHS 9
iz L7,

73 HXBERERE

2006 4F 1 H 1 HAF U CRAFI O A5 lg s B R AL R
BRI BI T2 & MBI EEFZ I L | 242 & Y
T2 EEhot, MEIZ, ED 2 K THEMBIE
AT N O B R E R 2 v 2 —F
AT b, FIRER S v 87— 7 OfERFEEZ YT 5
CEMPMEHTH B, 2 MBS E BT T o
BB D> 5 AR 5F511 BEIcBE S, &
IR EH R LB R % E2HET 24 ERIER%
fifi % FEhE L, WARIHBE SV AL —F =% H Wi
VATACHE LY = —=b L LT, 5N
AxAFFery—7nd 2l bOXEEZT., L
E R OEDE SV A L —F —2 ZF L Maitai
HP (Spectra Physics f) ZEA L, X & IZEFHEE
BERE A EBSMSITZEEBI & 22 M U CEE in vivo £ X —
OV RN 2 e BB S A T LR R L 72,
K 2T LTIRKREET O~ 7 2 KINHTRE D210 D>
5 0.9 mm MY FEBIcEWTOWEGEZE S Z L3
"agEch b, MERTh Y 77 7 A DUERRR DO KB
WKL (R, 2o OBRICED E, BleEEdi
REFERE IR s — X4 ) R— a v HEZGR
L7e, F7-BIE, BEaemBIWTZEEM o @28 2 Shr
PR S A 7 L2 D Maitai HP O L — — 2 EA
TELIICHRZMA, AVS I LA RX=D VT
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26 TEMEL, RIERAOES v 7 HORH & v
Tebk4 75 2 Jer bk 2 1S U 22 fiiabgsE 7 v 2 A
DHRE L R D ODOH B, KT, 2 MBS 2 v
GBI L T AR 2135 2 L ISR L 7=
(Kishimoto et al, EMBO J 2006; Hatakeyama et
al, J Physiol 2006; Kasai H et al, Adv Drug Deliv
Rev, 2006), 7. JEREAEY)AUIZERT. FGEERIE
FERSA, HARS: ELRIRTTE 2 920 L . wiiblges, &
fREimE 2% LI B 2H 7 % Ca?t (AT fa b Al
D THREDMRA Z D 72, F 7o EFAEWISEAT, BE
BEEYAWITEAT. o READTZERT 2 BT L T Tt
REDOSMELY . Bz 1 BIFREOEWIN 7281 4
ARX=DV T I F—%FEHL,

Layer II/1l

Layer IV

K. EETVE2 7 RAOKRMEE D GFP FEL MR a#E
D 3 RICFHEE

2 T BEMSL OB 7RI EREME I, AT O MU
B e GBI 2 BT 5 C LR ARE L T 5, FizIlohEsL
72 “in vivo” 2 JeEEMERIZ. KRS 0.9 mm M E
DYEIBEBIET 2 Z LA TH Y, v AMAFEEDL L
TeEFRMEEFEAGILLE IRy 777 7 2D
WEich s, (AEE—BIZE DOLFTZ).



8 178 - K#OTEAEYF—
8.1 EBILTFHREHUFERE

2006 4£ 7 A, BIFICEHIL A %202 GEE T
WEFEMEDRAY v 713 Wi KKHFEL, /v o7
7 b (KO) =7 AEEIC)T T OHEf b FE DD
b5, MFENEDL INETTDT v b OFLE TN
RICHEST, >V REHOIEEBFY =7 v 74
I K B ERE R T OBERE I b HEME L C
WL FETH 5,

bitbili~ 7 2B L NI v M TRIETFHEEHY
DOIF B 2 ik LoD, BETI—7T v T4 7
CE->TKO 7y P2F#ET 22 LZ2HIEL TV 5,
INETICL I VAT 2=y 7 (Tg) 7 v FOfEH
HRUCE PR MR OB 234 5 & Ebic, %
BRERHAMAZIE 2 £, 7 v MICEB T B F84 T oA H
DFEEAICID flATE R, LUTIC 2006 FFICFEE L
7 X 8 fmD ) BAEN L 1wz HNT 5,

Shinohara T, Kato M, Takehashi M, Lee J,
Chuma S, Nakatsuji N, Kanatsu-Shinohara
M & Hirabayashi M (2006).

by interspecies spermatogonial transplantation in

Rats produced

mice and in vitro microinsemination. Proc Natl
Acad Sci USA 103:13624-13628.

5 )

K. A, 7 v MERGHIEE B L 72~ 2 EHE
D, IRAKT. E, SIS HkD EGFP .

g
C

A e
> vO,
S G i

o) ‘?. i
.‘,o N Q‘t;&’

b g TR,
..‘.1/’_.';‘-_),0.‘

(7£) . B, 7 v PP T
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KIS HE D RS T T &2 T8 § % 72 O 1 IE RS &
TEHSAH T, AT D 3L % i 9 % 72 DI
LEMETREERS, L LYo, BEEHYEO
BT TR L 7 BRI S IE R e L, 2ol
PR & L CIERICHERET 200 L9 5, GEH S N
Twahotk, 22 T7 v MEEMEZ <7 2K
BICBT 2 2 LTINS E, 205
%7y MU BEBMERE L IR AR RE E T L 72
4:4% 2 8o EGFP-Tg 7 v ME# & R IC
LDz L., TOTALT 7 v 2h
T2 2 & CHRMED KMl E e X7 2 — F<
ADMIKEENICHEML 72, BiE5 » AED X —F=
7 AREHICIE 7 v M ARG H RO EGFP #6803 H
5L, MR lE, MR s X ORARE 153
BlE stz T ORI E BEEER L 22 RS 5R.
239 MDA & 1318 (5.4%) DEEFFHSEEAL
I T EGFP Z2#B L Tz, Zs DI
MR X OEHE YT 7 LRID AR Y — o %
LT, RN & BEBERE Ic X 5 e
B, R FWEBY O ER L & OIS Hk LR
DIREICHN TR ER VS,

D
o

®,

-

o

(£i; UVT) . C, 7 v MigEEF.



9 MEENAATA IRV T —

9.1 7F/REEEMITERF

1. DA AR D BHYE &S

PR DB & AAHZE DR R 21T > T % (Sug-
itani & Nagayama, JPSJ 2006; 2006 4 H A BHf
YW, MR Z M) fHERIZa Y R I A
RED DD, TR T VL8R ER> T,
DRI BRI TRILT 2, Z2D720
IEES. b LCBRSGZHeE kv, bhibn
13 1980 FERICHIZDAN DG L 7e 7T ) 7 —
R—= L2 VL MEGTEEICIG S 5 A2 15,
TR ER 2T OIRZIEEL 72, Z DIEHE N
PR ZZRE - R 2 50 L BRI B 42 1T o 72,

BUERIE)L LA 217>, M4 oYk 2
B58L T & 72 (Kaneko et al, JB 2006; Tosaka et
al, Polymer 2006; Ohta et al, Longmuir 2006), P&
FAEYEANDIGH E LT T DT — <IN AA T,
) REEE OB (koL E LT
F v 2V i) N T T DZDOYEIE EERE)
& (v 7 /377970 DNA W#{t%E), i) &
EBMIAD 2 DGEZE L ALK 77 OMBNEIRE (K
KIS Pavy Py 7, ¥y —nkl), 1) KM
L ClE, PrEERE L ERED D 7% Gro EL %
BFHEAE E LR 2o 7%, SREAIE O
FIff%E < TRRV4A @ 30 A itk % B, ii) 1cow
Tld DNA DJR7EBIEE T (10 nm 77#6E) . HT%
A A= v 7 DRFEZRIRD, ST /NI TIVTD
DNA JBTEIZ DWW THAR 21372, i) 22w T,
JE AR S HEERE, KBl SR o A AH 22 1R S A o [
R ZE L 72,

-
-

2. {ERIRE D KR

FETRSE PERSEBRIC X © AQP5S 238G H & A L 6%
MlEAKEE 2T 2 7 4 — PNy 7 HHOFES
FEEIZEZR L7z (Murakami et al, JMB 2006) .
MEFE W2 BT % &£ LCH L ST 33D
ERMER IR IC SN2 B 2 050 % 20 T O T HRIC
DL THBEERIRY: & LR F 2 2 L 7o, FESA
TSI N2 EHEDEEINZA LY v 7
Repgm —< B EBIR L 72,
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3. B{RMIMEBIOFYE & EH

B MR SRR R Lo Bk R FE T ST
LWFETH 2 (2006 4 JSPS141 & H 2 g il
H) . EEHEE L oLEIZE T, YA DE S DRl
{t (Sugiura et al, JMSSJ 2006). #& [1'H 5y fR/LER
o7 a b 2Vt (Shimma et al, SIA in press).
Rk 7 4 L L Ofi ] (Sugiura et al, JMSSJ 2006) .
< bV v 7 ZDQEATED TR (Sugiura et al, Anal
Chem in press) %17\, MHEEZ M LI, B
FEETICHBFMEZ 70 54 7 2 SH5ER L
T3 (EHEERR 2006),

F 27 v OBIEE L RTIC X 2 M NS O B2
KBWTT 27 ) Y EAEIERT 2 /N8 % (7
AT UM CBIZE LG L 72 (Setou et al, MMM
2006) ., ¥ 7o, ZEAEGBIEUERT L IEFH T,
F 27 VEHEOMIREMEEE 2 N, TR
W CTDNT % 47> 72 (Shimma et al, JMSSJ 2006)

4. TV YA b= ARBRBDOMTE

Dartmouth Medical School & ®I:[EfifF%EC. Mg
TOLYFY —L20#EEE Ly FY—LRTD
L AT 8 —)VOliks, ZDOMENTESKI NS
ALZATFA—LD T = )VIHKIFL T3 Z E2RR
L 7 (Sugii et al, JBC 2006),

5. BIBHLDPRLT A ¥ L AIRDWITE

A4 2 BENREOHEIELETE LD DNA
“HEOIBK & MR T 2 BE A, pyrimido[4,5-
d]pyrimidine-2,4,5,7- (1H, 3H, 6H, 8H) -tetraone
ZHFEL 72 O NLOMIRIEIE X7 FNAREBH)
kR b = VHERM L, 7Y VAL
v 3P ARG S O BRI X o T K
T RIS L THERILL . 7T =y, I 7=
Y.V bhrrv, FIYOTRTCEEERNZLT %,
WESIIC 2 S Rl RBIEIETH D | R4 B b
V=L & L TOMMDBHFE NS,



9.2 fHiEDLIZTERFT

F & LT, eBURMINE 2 F o 2 AL S v s
DEEREMNT 2 H ATV, P IV AT 2 Zw 2 7 4y
> 2 % o 7 ARE RN B O AT 0, e ST HE T
Yo EBFERE I BE T 207 b 1T > T 5,

1. PN X v Y —E A DT

WEARRE LI U 7 EALIEAZ MERES Ci-VSP 12D W» T,
FHEN R B E A H = X L DffAZED -, & I, B
RNV Z SRS 2 BB MK A O E RIVIET E . &
A7 7 —CiEEO B R B2 I L7, BHIC
B Y —F XL v DOARDSKDH B v
Y—EBAZFEE L2, TNUBERT FXAL 2RI
bbb FA A vo@E#EZ R L, INETv o
7 7=V EOEEMBOAEEICED 2 2 LR
WE X L5 T HARD & 2Tl o e BAARTNE 7 0
FUFXRNLTHD I EBHS NI -  (Sasaki
et al, Science 2006), (IX])

Jarasd VsoP

#IE ®
%, “®

(BEHFFETO o F oI

PHEELIZ
RAEI= &Y *YUHE
L

ATP EHRT S
AEBHEAE

VSOPI=& 3 7B b~ Bt
e

e ———
e —1
e ————

7
|
{

i

|

1nA

1s

FOFUF e RIOMEE E&E
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2. PIVAT = IET T 7 4 vl kb
frE= 2 — 1 VEERE DT

FRHENE= 2 —1 v DY 79 4 71K RN GFP
ERBTDPIVAY 2= /T T 74 vy
ZAE L. in vivo 28y F 7 7 v 7RI K DEIT L.
B D€ — FICHIB S 2 MR 2 H S 202 L 7
(Kimura et al, J. Neurosci 2006),

3. BREPZINTA F ¥ F v FIOVOfiRbT

FAMBE T OBMKENE Ca?t v 2L ol %
W6 2icT 5720, Hi—0) Ca2t F v %L 347
2=y MEETFVHEBLT 2 BEREY & YR i
% F\ T gene knockdown %17 7z, Hifilaod < A
707474+ OERREROFICRESEL, H
PR Ca?t F v 2L DI ICEETH 2 721
T BB EORAICEETHL I LEZR LK
(Ohtsuka, Okamura, Dev. Biol 2006 : FEFRHT & D
), 77 LEHE S EIOEBEEE LA A v F v 2
W THRBNY — v L OBIRE T L T3,

4. PHRRERIIE O U B PE O 4 1 LR
N THIFSRDOEAMKAAE Nat F v 2L DI B
MWREME DT AV 7 A — LT OO TEAMN L HD%
Do fo, AR O BE R ICHEE L Na,1.6 7 v
INEFBRTHNTL, kT v 2NVD7 T A8 —
fLicBb 2 Z PN TELZT VXV Y G2, 7
7 A8 =DA% 5T Na,1.6 DARTEEALEERE D
HIcBbH 2 Z & 2B 5502 L7 (Shirahata et al, J
Neurophysiol 2006) , iR o fiitfe o F 4 75 B 1
DKoM L LTRSS,



9.3 HERYAEIEMTZTARFT

i A RNPAEZ A « WL A « (RIAIE D 7 1 BRSO iR
W2 BAREED L & 7o T MlaEEs - MlES) o
IR DN 2 BRI H3 L & 7o Tl T
%, ¥, thigilEsed B o 2 Cat BifE L TRP
T X Z VDN 2 SRIRE SN ED T 5,

1. iV Vgt TRPV1 Jifk Dt

800 HH DX Y kI gL L 72 TRPV1 %
Fr RIS T 2 PR ZER L, VY v #{ TRPV1
28 TRPV1 EAER B X OCBLEAED & DIRIERFIC 2 D
BB 2 2 &2 w7 L (Pain, 2006),

2. AR E Do HERE Db

i AW e 7 e O BRI ETEELI NS
TRPAL F % * VOFMARRHZ A7) —= v 7
L. SEEH QBRI Z 72 LT, 2o T
w3 (BeRET).,

3. WRAREIC B T B IEIESZE TRPV F % 2 LD
PRRERT
BRI E X 07 A F a4 bR
TRP F ¥ %) TRPV4 BFEHL T35 Z L 2B 5
NI L7z, EMAREHIEO TRPV4 IR ARICE
WCEE VISR U TR 2 b S L
RomEBEEOHEICEb> TWwE I EE2Ws0ICL
7o (et .

4. PiBERZYE TRP F * 2LV TRPM2 Ofiht
TRPM2 282 223 & > TR L S N B #i 7
BEEZRETH B Z LR G L, B 5 i
TRPM2 %% < F&BL L T2 & o A4 > 2 ) v
b2 EERFERLA (EMBO J, 2006), i L
iz k- T, LR T TRPM2 §i—F v 2 L&
DEM BRI N (K1), 5612, TRPM2 O

Time (s)

X1

132

WRHEYEZ A7) —= v 7 LT R IEYE
ZFR L7 (Behird),

5. HuEHii T OREEZYE TRP F v 2L OFEBL L
e

S TO TRP F v 2 VOFEBR 70 7 7 4 L
ZIRHTL . IERMEF ¥ 2L 2 E&8B% D TRP F*
PR R FEBNRY =V ZRT LB o Tk
(Biochem Biophys Res Commun, 2006) ,

6. BRIRZHAEDIEL

TRP ¥ 277 3V —IZJg3 % PKD2L1 &
PKDIL3 25~7 1 < — 2 JFk L CORE M I 78 L
THBRZAICEbZ 2t zWonric L (K213,
7 LI X i LEW)  (Proc Natl Acad Sci

USA, 2006).
25mM U T U
mﬂ‘
1 nA
X 2
7. BT ITF VA FICHRBT SMMERERE

TRPV3, TRPV4 Ofiht

TRPV4 37 7 F 7 %4 b CHIIEHSEAE & &
HLTT 7F 7 %A+ offifasE 0w TREE N
V7 —KEEBICB S5 2 L2 I Lk (BFE).
7. 7 7F 7 FA L TR S N R K
WAT2NLCTEREMRICEESINS LREL T,
NAF v —%ffio GREFMICE>Tr 75/
T4 b oI N o rEEE L (BT,

8. HHILHE) D 71 D fidbT

&7 ¥ G HH'E Rho DEMNEHH TH % mDia
2SI R MR ERE R D AT I X o T Y
B DR - ZERHI IR 2 BT 2 2 L2 HIG L
Tw3, MDia LT 52 &2 AW LK DIP @
v I TR ADBIERED T\ D,



EVER

FEJYAK

133






1

DFEEINFER

1.1 FRREERER FATFUERFT
YEF

1. Tateyama M & Kubo Y (2006) Dual signaling is differentially activated by different active
states of the metabotropic glutamate receptorla. Proc Natl Acad Sci USA 103:1124-1128.

2. Misaka T, Murate M, Fujimoto K & Kubo Y (2006) The dynamin-related mouse mitochon-
drial GTPase OPA1 alters the structure of the mitochondrial inner membrane when exogenously
introduced into COS-7 cells. Neurosci Res 55:123-133

3. Fujiwara Y & Kubo Y (2006) Functional roles of charged amino acid residues on the wall of
the cytoplasmic pore of Kir2.1. J Gen Physiol 127:401-419.

4. Fujiwara Y & Kubo Y (2006) Regulation of the desensitization and ion selectivity of ATP-gated
P2X5 channels by phosphoinositides. J Physiol 576:135-149.

5. Itoh M, Nagatomo K, Kubo Y & Saitoh O (2006) Alternative splicing of RGS8 gene changes
the binding property to the M1 muscarinic receptor to confer receptor type-specific Gq regulation.
J Neurochem 99:1505-1516.

6. Tateyama M & Kubo Y (2006) Coupling profile of the metabotropic glutamate receptor la is
regulated by the C-terminal domain. Mol Cell Neurosci (in press).

Z DAl

1. AP35 (2006) £ A > F v 2v - ZEKRO BT 287 ORI T, Ml T 25:228-230.

2. VLINFERE & AfRFEIA (2006) REEL 7L & S VIRZEROBNMEELE > 7 F ) v T DERRIE. flld
T 25:247-250.

12 5T iR TR
YEF

1. Sakuma K, Fujimoto I, Hitoshi S, Tanaka F, Ikeda T, Tanabe K, Toyokuni S, Wada
H, Mio T, Mishima M & Ikenaka K (2006) An N-glycan structure correlates with pulmonary
metastatic ability of cancer cells. Biochem Biophys Res Commun 340:829-835.

2. Ito S, Kawano Y, Katakura H, Takenaka K, Adachi M, Sasaki M, Shimizu K, Ikenaka
K, Wada H & Tanaka F (2006) Expression of MAGE-D4, A novel MAGE family antigen, is
correlated with tumor-cell proliferation of non-small cell lung cancer. Lung Cancer 51:79-88.

3. Watanabe K, Tamamaki N, Furuta T, Ackerman SL, Ikenaka K & Ono K (2006) Dorsally
derived netrin-1 provides an Inhibitory cue & elaborates the “waiting period” for primary sensory
axons in the developing spinal cord. Development 133:1379-1386.

4. Tanabe K & Ikenaka K (2006) In-column removal of hydrazine and N-acetylation of oligosac-
charides released by hydrazinolysis. Anal Biochem 348:324-326.

5. Nakahira E, Kagawa T, Shimizu T, Goulding MD & Ikenaka K (2006) Direct evidence that

ventral forebrain cells migrate to the cortex and contribute to the generation of cortical myelinating
oligdendrocytes. Dev Biol 291:123-131.

135



10.

11.

12.

13.

14.

15.

16.

Ma J, Matsumoto M, Tanaka KF, Takebayashi H & Ikenaka K (2006) An animal model
for late onset chronic demyelination disease caused by failed terminal differentiation of oligoden-
drocytes. Neuron Glia Biol 2:81-91.

Furusho M, Ono K, Takebayashi H, Masahira N, Kagawa T, Ikeda K & Ikenaka K
(2006) Involvement of the Olig2 transcription factor in cholinergic neuron development of the basal
forebrain. Dev Biol 293:348-357.

Masahira N, Takebayashi H, Ono K, Watanabe K, Ding L, Furusho M, Ogawa Y,
Nabeshima Y, Alvarez-Buylla A, Shimizu K & Ikenaka K (2006) Olig2-positive progenitors
in the embryonic spinal cord give rise to not only to motoneurons and oligodendrocytes, but also
to a subset of astrocytes and ependymal cells. Dev Biol 293:358-369.

Tanaka KF, Ochi N, Hayashi T, Ikeda E & Ikenaka K (2006) Fluoro-Jade: New fluorescent
marker of Rosenthal fibers. Neurosci Lett 407:127-130.

Tao H, Ono K, Kurose H, Noji S & Ohuchi H (2006) Exogenous FGF10 can rescue an
eye-open at birth phenotype of FGF10-null mice by activating activin and TGFa-EGFR signaling.
Dev Growth Differ 48:339-346.

Nagata I, Ono K, Kawana A & Kimura-Kuroda J (2006) Aligned neurite bundles of granule
cells regulate orientation of Purukinje cell dendrites by perpendicular contact guidance in two-
dimensional and three-dimensional mouse cerebellar cultures. J Comp Neurol 499:274-289.
Wada T, Haigh JJ, Ema M, Hitoshi S, Chaddah R, Rossant J, Nagy A & van der Kooy
D (2006) Vascular endothelial growth factor directly inhibits primitive neural stem cell survival
but promotes definitive neural stem cell survival. J Neurosci 26:6803-6812.

Alexson TO, Hitoshi S, Coles BL, Bernstein A & van der Kooy D (2006) Notch signaling
is required to maintain all neural stem cell populations ? irrespective of spatial or temporal niche.
Dev Neurosci 28:34-48.

Naruse M, Nakahira E, Miyata T, Hitoshi S, Ikenaka K & Bansal R (2006) Induction of
oligodendrocyte progenitors in dorsal forebrain by intraventricular microinjection of FGF-2. Dev
Biol 297:262-273.

Hasegawa A, Naruse M, Hitoshi S, Iwasaki Y, Takebayashi H & Ikenaka K (2006)
Regulation of glial development by cystatin C. J Neurochem (in press).

Ma J, Tanaka KF, Yamada G & Ikenaka K (2006) Induced expression of cathepsins and

cystatin C in a murine model of demyelination. Neurochem Res (in press).

Z DAl

1.

2.

3.

o —4, GEAEL (2006) AV T 7Y FadA Fogfby JFu, RE S ) LB L 2 D RE.
DRI 57:158-161.

BRERAE, fh—# (2006) BESEHIFRICBIT 254 A v 7 77— T 14 7 ZADOBUR, FgE 1 IEREAEATIC
NAKXA YT 5 =T 4 7 REHER»? 21 9:33-38.

WEWEAr, INFIEE (2006) IMOTLRERRNT T 2 7 1o — 5 19 HHidh 5 21 T E©. A4 AT 27/ uy—
% —F L 6:92-96.

1.3 #RerRREmsTERF
VS WrE

136



10.

11.

12.

Nomura T, Yoshimura K & Sokabe M (2006) Lipid-protein interaction of the MscS
mechanosensitive channel examined by scanning mutagenesis. Biophys J 91:2874-2881.
Yokoyama S, Yokoyama Y, Kawai T, Kobayashi S, Nagimo M, Oda K, Nimura Y &
Sokabe M (2006) Bipahsic activation of liver regeneration associated signals at an eraly stage
after potal vein branch ligation. Biochem Biophys Res Comm 349:732-739.

Kobayashi S, Nagino, M, Yokoyama Y, Nimura T & Sokabe M (2006) Evaluation of
hepatic interleukin-6 secretion following portal branch ligation using a minimal surgical stress
model. J Surg Res 135:27-33.

Takeda H, Komori K, Nishikimi N, Nimura Y, Sokabe M & Naruse K (2006) Bi-phasic
activation of eNOS in response to uni-axial cyclic stretch is mediated by differential mechanisms
in BAECs. Life Sci 79:233-239.

Kuge T, Van Meerveld GB & Sokabe M (2006) Stress-induced breakdown of intestinal barrier
function in the rat: reversal by wood creosote. Life Sci 79:913-918.

Chen L, Yamada K, Nabeshima T & Sokabe M (2006) a7 nicotinic acetylcholine receptor as
a target to rescue deficit in hippocampal LTP induction in $-amyloid infused rats. Neuropharmacol
50:254-268.

Chen L, Dai XN & Sokabe M (2006) Chronic application of DHEAS enhances long-term
potentiation in rat hippocampal CA1 via sigma 1 receptor. Neuropharmacol 50:380-392.

Chen L, Miyamoto Y, Dai XN, Mori N & Sokabe M (2006) Chronic DHEAS administration
facilitates hippocampal long-term potentiation through the Src family kinase-dependent activation
of ERK. Neuropharmacol 51:659-670.

Li Z, Zoul R, Cuil S, Xeil G, Cail W, Sokabe M & Chen L (2006) DHEAS prevents LTP
impairment following forebrain ischemia in rat hippocampal CA1 by regulating tyrosine phospho-
rylation of NMDA receptor. Neuropharmacol 51:958-966.

Sakai H, Kawawaki J, Moriura Y, Mori H, Morihata H & Kuno M (2006) pH dependence
and inhibition by extracellular calcium of proton currents via plasmalemmal vacuolar-type H*-
ATPase in murine osteoclasts. J Physiol 576:417-425.

Miyashita T, Tatsumi H, Hayakawa K, Mori N & Sokabe M (2006) Quantitative estimation
of NaT-K* ATPase activity in the endolymphatic sac epithelial cells of guinea-pig. Pfliigers Arch
(in press).

Dai S, Chen L & Sokabe M (2006) Neurosteroid estradiol rescues ischemia-induced deficit in

the long-term potentiation in rat hippocampal CA1 neurons. Neuropharmacol (in press).

Z DAt

1.

4.

Furuya K, Furuya S & Sokabe M (2006) Mechanosensing in intesitinal villi: ATP signaling in
subepithelial fibroblasts network. “Biomechanics at Micro and Nano-scale Levels, Volume II” (Ed
Wada H), World Scientific Publishing, Hackensack, NJ, pp 72-84.

BERABIERE (2006) g > 7 ) v 7 ORZERRHE © & F 7A€ 7L E L ToOMENE
B, “—a—uAf v 7reT 4 7 A" (FHKM ), 4 — o8k, 35, pp 13-21.

FRGE, WREIER (2006) AV 7 A F ¥ 2LOLKAEYY. EROBE TEYELO ST < Y 7
57:472-473.

PR TR, PR, WITEIERE (2006) MAME X A 2 & v — DTG L BERE. PIBRAHMERE (in press).

137



2 MHRREBREMER
2.1 HEREH R FTARP]
SO

1.

10.

Sabirov RZ, Sheiko T, Liu H, Deng D, Okada Y & Craigen WJ (2006) Genetic demon-
stration that the plasma membrane maxi-anion channel and voltage-dependent anion channels
(VDACS) are unrelated proteins. J Biol Chem 281:1897-1904.

Maeno E, Shimizu T & Okada Y (2006) Normotonic cell shrinkage induces apoptosis under
extracellular low Cl- conditions in human lymphoid and epithelial cells. Acta Physiologica 187:217-
222.

Liu H, Tashmukhamedov BA, Inoue H, Okada Y & Sabirov RZ (2006) Roles of two types
of anion channels in glutamate release from mouse astrocytes under ischemic or osmotic stress.
Glia 54:343-357.

Nukui M, Shimizu T & Okada Y (2006) Normotonic cell shrinkage induced by Na™ deprivation
results in apoptotic cell death in human epithelial HeLa cells. J Physiol Sci 56:335-339.

Numata T, Shimizu T & Okada Y (2006) TRPMYT is a stretch- and swelling-activated cation
channel involved in volume regulation in human epithelial cells. Am J Physiol Cell Physiol (in
press, doi:10.1152/ajpcell.00367.2006).

Numata T, Shimizu T & Okada Y (2006) Direct mechano-stress sensitivity of TRPM?7 channel.
Cell Physiol Biochem (in press).

Shimizu T, Wehner F & Okada Y (2006) Inhibition of hypertonicity-induced cation channels
sensitizes HeLa cells to shrinkage-induced apoptosis. Cell Physiol Biochem 18:295-302.

Maeno E, Takahashi N & Okada Y (2006) Dysfunction of regulatory volume increase is a key
component of apoptosis. FEBS Lett 580:6513-6517.

Lee EL, Shimizu T, Ise T, Numata T, Kohno K & Okada Y (2006) Impaired activity of
volume-sensitive C1~ channel is involved in cisplatin resistance of cancer cells. J Cell Physiol (in
press).

Wang H-Y, Shimizu T, Numata T & Okada Y (2006) Role of acid-sensitive outwardly
rectifying anion channels in acidosis-induced cell death in human epithelial cells. Pfliigers Arch

Eur J Physiol (in press).

Z DAt

1.

Okada Y (2006) Cell volume-sensitive chloride channel: Phenotypic properties and molecular
identity. ”Mechanisms and Significance of Cell Volume Regulation” (Ed. F Lang), Karger, Basel,
pp 9-24.

2. Okada Y (2006) Foreword: Ion channel roles in cell death induction. J Membrane Biol 209:1-2.

Okada Y, Shimizu T, Maeno E, Tanabe S, Wang X & Takahashi N (2006) Volume-
sensitive chloride channels involved in apoptotic volume decrease and cell death. J Membrane Biol
209:21-29.

138



3 AAFIBHRFR

3.1 B BAIERH
YEF

1. Matsumoto M, Togawa M & Komatsu H (2006) Air-driven eye shutter system for vision
experiments using awake behaving animals. J Neurosci Methods 153:130-134.

2. Ogawa T & Komatsu H (2006) Neuronal dynamics of bottom-up and top-down processes in
area V4 of macaque monkeys performing a visual search. Exp Brain Res 173:1-13.

3. Amano K, Goda N, Nishida S, Ejima Y, Takeda T & Ohtani Y (2006) Estimation of the
timing of human visual perception from magnetoencephalography. J Neurosci 26:3981-3991.

4. Kawawaki D, Shibata T, Goda N, Doya K & Kawato M (2006) Anterior and superior
lateral occipito-temporal cortex responsible for target motion prediction during overt and covert
visual pursuit. Neurosci Res 54:112-123.

5. Koida K & Komatsu H (2006) Effects of task demands on the responses of color-selective
neurons in the inferior temporal cortex. Nat Neurosci (in press).

Z DAt

1. Komatsu H (2006) The neural mechanisms of perceptual filling-in. Nat Rev Neurosci 7:220-231.

2. Ogawa T & Komatsu H (2006) A neural pooling hypothesis for target selection in visual search.
“Brain-Inspired IT II: Decision and behavioral choice organized by natural and artificial brains”
(Ed Ishii K, Natsume K & Hanazawa A), Elsevier, Amsterdam, pp. 69-72.

3.2 R T ILIRERFT
P

1. Satake S, Song SY, Cao Q, Satoh H, Rusakov DA, Yanagawa Y, Ling EA, Imoto K &
Konishi S (2006) Characterization of AMPA receptors targeted by the climbing fiber transmitter
mediating presynaptic inhibition of GABAergic transmission at cerebellar interneuron-Purkinje
cell synapses. J Neurosci 26:2278-2289.

2. Sasaki S, Huda K, Inoue T, Miyata M & Imoto K (2006) Impaired feedforward inhibition
of the thalamocortical projection in epileptic Ca?* channel mutant mice, tottering. J Neurosci
26:3056-3065.

3. Tallini YN, Ohkura M, Choi BR, Ji G, Imoto K, Doran R, Lee J, Plan P, Wilson J,
Xin HB, Sanbe A, Gulick J, Mathai J, Robbins J, Salama G, Nakai J & Kotlikoff MI
(2006) Imaging cellular signals in the heart in vivo: Cardiac expression of the high-signal Ca%*
indicator GCaMP2. Proc Natl Acad Sci USA 103:4753-4758.

4. Ttoh H, Horie M, Ito M & Imoto K (2006) Arrhythmogenesis in the short-QT syndrome
associated with combined HERG channel gating defects: a simulation study. Circulation J 70:502-
508.

5. Yamagata Y, Imoto K & Obata K (2006) A mechanism for the inactivation of

Ca?* /calmodulin-dependent proteinkinase II during prolonged seizure activity and its con-

139



sequence after the recovery from seizure activity in rats in vivo. Neuroscience 14:981-992.

Inoue T, Murakami M, Watanabe S, Inokuma Y & Kirino Y (2006) In vitro odor-aversion
conditioning in a terrestrial mollusk. J Neurophysiol 95:3898-3903.

Miyata M & Imoto K (2006) Different composition of glutamate receptors in corticothalamic
and lemniscal synaptic responses and their roles in the firing responses of ventrobasal thalamic
neurons in juvenile mice. J Physiol 575:161-174.

Inoue T & Imoto K (2006) Feedforward inhibitory connections from multiple thalamic cells to
multiple regular-spiking cells in layer 4 of the somatosensory cortex. J Neurophysiol 96:1746-1754.
Kodama T, Itsukaichi-Nishida Y, Fukazawa Y, Wakamori M, Miyata M, Molnar E,
Mori Y, Shigemoto R & Imoto K (2006) A Cay 2.1 calcium channel mutation rocker reduces
the number of postsynaptic AMPA receptors in parallel fiber-Purkinje cell synapses. Eur J Neurosci
24:2993-3007.

Z DAl

1

4

- EHDRRBL Y (2006) SAEMEA & AL L & S v R3Z24A. Clinical Neuroscience 24:180-184,

maEIBMIR

41 RREEEFEAEFAFERFT
YeCR#H

1. Kida T, Wasaka T, Nakata H & Kakigi R (2006) Centrifugal regulation of task-relevant
somatosensory signals to trigger a voluntary movement. Exp Brain Res 169:289-301.

2. Thara A & Kakigi R (2006) Oscillatory activity in the occipitotemporal area related to the visual
perception of letters of a first/second language and pseudoletters. Neuroimage 29:789-796.

3. Hashimoto A, Watanabe S, Inui K, Hoshiyama M, Murase S & Kakigi R (2006)
Backward-masking: The effect of the duration of the second stimulus on recognition of the first
stimulus. Neuroscience 137:1427-1437.

4. Nakata H, Inui K, Wasaka T, Tamura Y, Kida T & Kakigi R (2006) The characteristics
of the nogo-N140 component in somatosensory go/nogo tasks. Neurosci Lett 397:318-322.

5. Noguchi Y & Kakigi R (2006) Time representations can be made from non-temporal information
in the brain: an MEG study. Cereb Cortex 16:1797-1808.

6. Nakamura M, Watanabe S, Gunji A & Kakigi R (2006) The MEG response to upright and
inverted face stimuli in a patient with Williams syndrome. Pediatric Neurol 34:412-414.

7. Inui K, Sannan H, Miki K, Kaneoke Y & Kakigi R (2006) Timing of early activity in the
visual cortex as revealed by simultaneous MEG and ERG recordings. Neuroimage 30:239-244.

8. Inui K, Tsuji T & Kakigi R (2006) Temporal analysis of cortical mechanisms for pain relief by
tactile stimuli in humans. Cereb Cortex 16:355-365.

9. Inui K, Okamoto H, Miki K, Gunji A & Kakigi R (2006) Serial and parallel processing in
the human auditory cortex: a magnetoencephalographic study. Cereb Cortex 16:18-30.

10. Miyanari A, Kaneoke Y, Thara A, Watanabe S, Osaki Y, Kubo T, Kato A, Yoshimine

T, Sagara Y & Kakigi R (2006) Neuromagnetic changes of brain rhythm evoked by intravenous
olfactory stimulation in humans. Brain Topogr 18:189-199.

140



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Hoshiyama M, Kakigi R, Takeshima Y, Miki K & Watanabe S (2006) Differential priming
effects of color-opponent subliminal stimulation on visual magnetic responses. Hum Brain Mapp
27:811-818.

Tsuji T, Inui K, Kojima S & Kakigi R (2006) Multiple pathways for noxious information in
the human spinal cord. Pain 123:322-331.

Kida T, Wasaka T, Nakata H, Akatsuka K & Kakigi R (2006) Centrifugal regulation of
a task-relevant somatosensory signal triggering voluntary movement without a preceding warning
signal. Exp Brain Res 173:733-741.

Watanabe S, Kakigi R, Miki K & Puce A (2006) Human MT/V5 activity on viewing eye
gaze changes in others: A magnetoencephalographic study. Brain Res 1092:152-160.

Nakata H, Inui K, Wasaka T, Tamura Y, Akatsuka K, Kida T & Kakigi R (2006)
Higher anticipated force required a stronger inhibitory process in go/nogo tasks. Clin Neurophysiol
117:1669-1676.

Inui K & Kakigi R (2006) Temporal analysis of the flow from V1 to the extrastriate cortex in
humans. J Neurophysiol 96:775-784.

Qiu Y, Noguchi Y, Honda M, Nakata H, Tamura Y, Tanaka S, Sadato N, Wang X,
Inui K & Kakigi R (2006) Brain processing of the signals ascending through unmyelinated C
fibers in humans: an event-related functional magnetic resonance imaging study. Cereb Cortex
16:1289-1295.

Hoshiyama M, Kakigi R, Takeshima Y, Miki K & Watanabe S (2006) Priority of face
perception during subliminal stimulation using a new color-opponent flicker stimulation. Neurosci
Lett 402:57-61.

Kida T, Wasaka T, Inui K, Nakata H, Akatsuka K & Kakigi R (2006) Centrifugal reg-
ulation of human cortical responses to a task-relevant somatosensory signal triggering voluntary
movement. Neuroimage 32:1355-1364.

Kida T, Wasaka T, Nakata H, Akatsuka K & Kakigi R (2006) Active attention modu-
lates passive attention-related neural responses to sudden somatosensory input against a silent
background. Exp Brain Res 175:609-617.

Wasaka T, Kida T, Nakata H & Kakigi R (2006) Pre-movement modulation of tibial nerve
SEPs caused by a self-initiated dorsiflexion. Clin Neurophysiol 117:2023-2029.

Fujioka T, Ross B, Kakigi R, Pantev C & Laurel T (2006) One year of musical training
affects development of auditory cortical evoked fields in young children. Brain 129:2593-2608.
Kaneoke Y & Kakigi R (2006) Spatial integration of visual motion with separate speed and
direction information. Neuroreport 17:1841-1845.

Otsuka Y, Nakato E, Kanazawa S, Yamaguchi MK, Watanabe S & Kakigi R (2006)
Neural activation to upright and inverted faces in infants measured by near infrared spectroscopy.
Neuroimage (in press).

Gunji A, Ishii R, Chau W, Kakigi R & Pantev C (2006) Rhythmic brain activities related
to singing in humans. Neuroimage (in press).

Ogino Y, Nemoto H, Inui K, Saito S, Kakigi R & Goto F (2006) Inner experience of pain:
imagination of pain while viewing images showing painful events forms subjective pain representa-
tion in human brain. Cereb Cortex (in press).

Akatsuka K, Wasaka T, Nakata H, Kida T, Hoshiyama M, Tamura Y & Kakigi R

141



28.

(2006) Objective examination for two-point stimulation using a somatosensory oddball paradigm:
an MEG study. Clin Neurophysiol (in press).

Hoshiyama M, Okamoto H & Kakigi R (2006) Priority of repetitive adaptation to mismatch
response following un-discriminable auditory stimulation: A magnetoencephalographic study. Eur

J Neurosci (in press).

Z DAt

1.

Miki K, Watanabe S & Kakigi R (2006) Cortical activities elicited by viewing mouth move-
ments: A magnetoencephalographic study. Clin Neurophysiol (Supplement 59) 27-34.

2. Inui K, Wang X, Qiu Y, Tsuji T, Nakata H & Kakigi R (2006) Cortical processing of
noxious information in humans: a magnetoencephalographic study. Clin Neurophysiol (Supplement
59) 127-133.

3. Hoshiyama M & Kakigi R (2006) Functional changes in cortical components of somatosensory
evoked responses by stimulus repetition. Clin Neurophysiol (Supplement 59) 149-157.

4. Kaneoke Y (2006) Magnetoencephalography: In search of neural processes for visual motion
information. Prog Neurobiol (in press).

5. WiARKESr, BRifE, YPIIZRE, AW, 'WHDRE, HFRET, HEE, s@leilsh, EBEE, 5%  (2006)
C #2117 2157510 & > THRIE S 1L 2 G007« BERERVI AL IR IS (TMRI) 2 70198, HAK
JEaEs 21:1-8.

6. HERIZE T, MiARRESr (2006) TERETF 2> 513 U F 2 & 258050, BRI 48:25-30.

7. Wz, HiARKEST (2006) 9 A DBGNEERS. 16 & whfE 58:5-15.

8. HH)H L, MiARKEST, FERILEZ (2006) FEH IR ORETEFHEIESOG. HRPRINIL 48:355-359.

9. BRE ML, RiARBESr, KoVEZ, BEHZS -, SREHAS, N5, T-RE80E, MRy =, SRR (2006)
I B 5 R L0k g 2 NIRRT A A 1 7 A . srh 27:445-456.

10. EERINER, MiARKEST (2006) FERBIMELLT OB X 2 BOE. RN 48:468-473.

11. R %1, HiARKEST (2006) BERMEGRA (1) H2E & 00 2 — MEG 12 X 2JRfE. WK EERLY
24:1200-1201.

12. WiAREESr, Bk, BPITAERE, A%, WHIRE, HRTET, Hhdsl, s@fsih, EBEE, %% (2006)
C Mtz LT3 2B 510 & o THAIE S 1 2 INEBA7: BERE UG AR (TMRI) % w719, Pain
Research 21:95-102.

13. §z3¢ 2, hiARPEST (2006) RTINSO PEERVALRE. IR 48:697-703.

14. HiARBESr (2006) i T ADHKEERE ) Ik T X427 ) = v 7 27:1503-1504.

15. ¥Z3: 2 (2006) & MREZARROBLEHAIRE. 47 )=y 7 27:1505-1517.

16. WPOI48IE, hiARFE T (2006) & N EATEREHIEE 12 B 1 2 Mg IEISRD R ORIV EIRE. FEIKINIE 48:761-766.

42 HRY T LRERFT

YO

1. Kita H, Chiken S, Tachibana Y & Nambu A (2006) Origins of GABA 4 and GABA p receptor
mediated responses of globus pallidus induced after stimulation of the putamen in the monkey. J
Neurosci 26:6554-6562.

2. Miyachi S, Lu X, Imanishi M, Sawada K, Nambu A & Takada M (2006) Somatotopically

arranged inputs from putamen and subthalamic nucleus to primary motor cortex. Neurosci Res

142



3.

56:300-308.
Kita H, Chiken S, Tachibana Y & Nambu A (2006) Serotonin modulates pallidal neuronal

activity in the awake monkey. J Neurosci (in press).

Z DAt

1.

FITRIE (2006) DBS I i AER T G- TE 5 2 & RN 48:327-336.

5 KIMRBEHEEMTR

5.1 R

\\N\

RERRATR T AR P

V39E S

1.

10.

Lujan R & Shigemoto R (2006) Localization of metabotropic GABA receptor subunits
GABA giand GABA g5 relative to synaptic sites in the rat developing cerebellum. Eur J Neurosci
23:1479-1490.

Inamura M, Itakura M, Okamoto H, Hoka S, Mizoguchi A, Fukazawa Y, Shigemoto
R, Yamamori S & Takahashi M (2006) Differential localization and regulation of stargazin-like
protein, gamma-8 and stargazin in the plasma membrane of hippocampal and cortical neurons.
Neurosci Res 55:45-53.

Kulik A, Vida I, Fukazawa Y, Guetg N, Kasugai Y, Marker CL, Rigato F, Bettler B,
Wickman K, Frotscher M & Shigemoto R (2006) Compartment-dependent colocalization of
Kir3.2-containing K* channels and GABA g receptors in hippocampal pyramidal cells. J Neurosci
26:4289-4297.

Vigot R, Barbieri S, Brauner-Osborne H, Turecek R, Shigemoto R, Zhang YP, Lujan
R, Jacobson LH, Biermann B, Fritschy JM, Vacher CM, Muller M, Sansig G, Guetg
N, Cryan JF, Kaupmann K, Gassmann M, Oertner TG & Bettler B (2006) Differential
compartmentalization and distinct functions of GABA g receptor variants. Neuron 50:589-601.
Shaban H, Humeau Y, Herry C, Cassasus G, Shigemoto R, Ciocchi S, Barbieri S, van
der Putten H, Kaupmann K, Bettler B & Luthi A (2006) Generalization of amygdala LTP
and conditioned fear in the absence of presynaptic inhibition. Nat Neurosci 9:1028-1035.
Momiyama T & Zaborszky L (2006) Somatostatin presynaptically inhibits both GABA and
glutamate release onto rat basal forebrain cholinergic neurons. J Neurophysiol 96:686-694.
Brewster AL, Chen Y, Bender RA, Yeh A, Shigemoto R & Baram TZ (2006) Quantita-
tive analysis and subcellular distribution of mRNA and protein expression of the hyperpolarization-
activated cyclic nucleotide-gated channels throughout development in rat hippocampus. Cereb
Cortex (in press).

Toth K, Wittner L, Urban Z, Doyle WK, Buzsaki G, Shigemoto R, Freund TF &
Magloczky Z (2006) Morphology and synaptic input of substance P receptor-immunoreactive
interneurons in control and epileptic human hippocampus. Neuroscience (in press).

Luyt K, Slade TP, Dorward JJ, Durant CF, Wu Y, Shigemoto R, Varadi A & Molnar
E (2006) GABA p receptors are expressed in developing oligodendrocytes. J Neurochem (in press).
Masugi-Tokita M, Tarusawa E, Watanabe M, Molnar E, Fujimoto K & Shigemoto R
(2006) Number and density of AMPA receptors in individual synapses in the rat cerebellum as

143



revealed by SDS-digested freeze-fracture replica labeling. J Neurosci (in press).

Z DAt

- EARKE—, PR (2006) HASEINI L 7Y A SR ERRE. AR RFE 57:273-280.
BB E (2006) #Efk GABA M F+ 7 A s &M & 2 DA% 5E. “GABARIT O E New

Frontiers of Neurotransmitter Research” (i, iEA XK et al. #i), Excerpta Medica/Elsevier

Japan, Tokyo, pp 37-56.

. Matsui K & von Gersdorff H (2006) The great escape of glutamate from the depth of presy-

naptic invaginations. Neuron 50:669-671.

. Matsui K & Jahr CE (2006) Exocytosis unbound. Curr Opin Neurobiol, 16:305-311.

5. Fukazawa Y, Tokita-Masugi M, Tarusawa E, Hagiwara A & Shigemoto R (2006)

SDS-digested freeze-fracture replica labelling (SDS-FRL). “Modern Cryo-preparation Methods for

Transmission Electron Microscopy”, CRC press (in press).

5.2 REMAHRHER R I AR
L9

1. Kawaguchi Y, Karube F & Kubota Y (2006) Dendritic branch typing and spine expression
patterns in cortical nonpyramidal cells. Cereb Cortex 16:696-711.

2. Morishima M & Kawaguchi Y (2006) Recurrent connection patterns of corticostriatal pyrami-
dal cells in frontal cortex. J Neurosci 26:4394-4405.

3. Gulledge AT, Park SB, Kawaguchi Y & Stuart G (2006) Heterogeneity of phasic cholinergic
signalling in neocortical neurons. J Neurophysiol (in press).

5.3 DNBAEZAFERR
YEOF

1. Aramaki Y, Honda M & Sadato N (2006) Suppression of the non-dominant motor cortex
during bimanual symmetric finger movement: a functional magnetic resonance imaging study.
Neuroscience 141:2147-2153.

2. Aramaki Y, Honda M, Okada T & Sadato N (2006) Neural correlates of the spontaneous
phase transition during bimanual coordination. Cereb Cortex 16:1338-1348.

3. Iidaka T, Matsumoto A, Nogawa J, Yamamoto Y & Sadato N (2006) Frontoparietal
network involved in successful retrieval from episodic memory. Spatial and temporal analyses
using fMRI and ERP. Cereb Cortex 16:1349-1360.

4. Tidaka T, Matsumoto A, Haneda K, Okada T & Sadato N (2006) Hemodynamic and
electrophysiological relationship involved in human face processing: evidence from a combined
fMRI-ERP study. Brain Cogn 60:176-186.

5. Iidaka T, Matsumoto A, Ozaki N, Suzuki T, Iwata N, Yamamoto Y, Okada T & Sadato
N (2006) Volume of left amygdala subregion predicted temperamental trait of harm avoidance in
female young subjects. A voxel-based morphometry study. Brain Res. (in press)

6. Kansaku K, Carver B, Johnson A, Matsuda K, Sadato N & Hallett M (2006) The role

144



of the human ventral premotor cortex in counting successive stimuli. Exp Brain Res. (in press)

7. Kansaku K, Johnson A, Grillon ML, Garraux G, Sadato N & Hallett M (2006) Neural
correlates of counting of sequential sensory and motor events in the human brain. Neuroimage
31:649-660.

8. Kitada R, Kito T, Saito DN, Kochiyama T, Matsumura M, Sadato N & Lederman
SJ (2006) Multisensory activation of the intraparietal area when classifying grating orientation: a
functional magnetic resonance imaging study. J Neurosci 26:7491-7501.

9. Miyamoto JJ, Honda M, Saito DN, Okada T, Ono T, Ohyama K & Sadato N (2006)
The representation of the human oral area in the somatosensory cortex: a functional MRI study.
Cereb Cortex 16:669-675.

10. Tanaka M, Sadato N, Okada T, Mizuno K, Sasabe T, Tanabe HC, Saito DN, Onoe H,
Kuratsune H & Watanabe Y (2006) Reduced responsiveness is an essential feature of chronic
fatigue syndrome: a fMRI study. BMC Neurol 6:9.

11. Uchiyama H, Seki A, Kageyama H, Saito DN, Koeda T, Ohno K & Sadato N (2006)
Neural substrates of sarcasm: A functional magnetic-resonance imaging study. Brain Res 1124:100-
110.

Z DAt

1. Sadato N (2006) Cross-modal plasticity in the blind revealed by functional neuroimaging. Suppl
Clin Neurophysiol 59:75-79.

6 FELEEPMER
6.1 FRATENFEBEFLL
e

1. Isa T, Ohki Y, Seki K & Alstermark B (2006) Properties of propriospinal neurons in the C3-
C4 segments mediating disynaptic pyramidal excitation to forelimb motoneurons in the macaque
monkey. J Neurophysiol 95:3674-3685.

2. Tanaka H, Tkenaka K & Isa T (2006) Electrophysiological abnormalities precede apparent
histological demyelination in the central nervous system of mice overexpressing proteolipid protein.
J Neurosci Res 84:1206-1216.

3. Sooksawate T & Isa T (2006) Properties of cholinergic responses in neurons in the intermediate

gray layer of rat superior colliculus. Eur J Neurosci 24:3096-3108.
Z DAt

1. Isa T & Sparks DL (2006) Microcircuit of the superior colliculus: A neuronal machine that
determines timing and endpoint of saccadic eye movements. “Microcircuits. The interface between
neurons and global brain function” (Ed Grillner S & Graybiel AM), MIT Press, Cambridge, MA,
pp 5-34.

2. Kiehn O, Biischges A, Duch C, Grillner S, Isa T, Lansner A, Pfliger H-J, Richter
DW, Sillar KT, Smith JC & Sparks DL (2006) Group report: Microcircuits in the motor

system. “Microcircuits. The interface between neurons and global brain function” (Ed Grillner S

145



6.2

& Graybiel AM), MIT Press, Cambridge, MA, pp 77-104.

Alstermark B, Isa T, Pettersson L-G & Sasaki S (2006) The C3-C4 propriospinal system in
the cat and monkey: a spinal premotoneuronal centre for voluntary motor control. Acta Physiol
Scand (in press).

Pettersson L-G, Alstermark B, Blagovechtchenski E, Isa T & Sasaski S (2006) Skilled
digit movements in feline and primate — descending control and motor recovery after spinal cord
injuries. Acta Physiol Scand (in press).

Isa T, Ohki Y, Alstermark B, Pettersson L-G & Sasaki S (2006) Direct and indirect
cortico-motoneuronal pathways and control of hand/arm movements. Physiology (in press).
VUARTEYS, IR (2006) T O 50HEE) 2 52 2 2 BCE R & 2 DGR OEERITE. FHERERY: 24(No.15
¥¥15):200-207.

IR (2006) IMDHEED S £ )L HE 22>, “2005 HANEBEOFHHE D 1L b D2 5 RADIK
N (ot feHEE SR W), 737 1, BA, pp 69-104.

PHEIE (2006) T=HR ¥y N4 AFY Y =27 BY 27 MOV T. #IE 60: 30-31.

FiREE AR E B TTARM

V3@E

1.

Nakamura T, Jeromin A, Smith G, Kurushima H, Koga H, Nakapeppu Y,
Wakabayashi S & Nabekura J (2006) Novel role of neuronal Ca?* sensor-1 as a survival factor
up-regulated in injured neurons. J Cell Biol 172:1081-1091.

Matsumoto N, Noda E & Nabekura J (2006) Run down of GABAergic depolarization during
metabolic inhibition of rat hippocampal CA1 neurons. Life Sci 79:1021-1026.

Kanematsu T, Yasunaga A, Mizoguchi Y, Kuratani A, Kittler JT, Jovanovic JN,
Takenaka K, Nakayama KI, Fukami K, Takenawa T, Moss SJ, Nabekura J & Hirata
M (2006) Modulation of GABA 4 receptor phosphorylation and membrane trafficking by phos-
pholipase C-related inactive protein/protein phosphatase 1 and 2A signaling complex underlying
brain-derived neurotrophic factor-dependent regulation of GABAergic inhibition. J Biol Chem
281:22180-22189.

Mizoguchi Y, Kitamura A, Wake H, Ishibashi H, Watanabe H, Nishimaki T &
Nabekura J (2006) BDNF occludes GABA p receptor-mediated inhibition of GABA release in
rat hippocampal CA1l pyramidal neurons. Eur J Neurosci 24:2135-2144.

Munakata M, Watanabe M, Otsuki T, Nakama H, Arima K, Ito M, Nabekura J,
Iinuma K & Tsuchiya S (2006) Altered distribution of KCC2 in cortical dysplasia in patiants
with intractable epilepsy. Epilepsy (in press).

Kanematsu T, Fujii M, Mizokami A, Kittler JT, Nabekura J, Moss SJ & Hirata M
(2006) Phospholipase C-related inactive protein is implicated inthe constitutive internalization of

GABA 4 receptors mediated by clathrin and AP2 adaptor complex. J Neurochem (in press).

Z DAt

1.

ETE— (2006) MHENIEEDFE—F L b DD 5 RADIA. “Z &b Dfidid & RADIKA~" (o titid
HiESHE W), 7371, HEL pp 41-68.

146



6.3 AJE - N MRAERBIITTEFT
Z DAl

1. FEREHGE (2006) HAXIC 31T 2 FEAR - o0 )L X —REIFR RS & I X 2 B2, BIO Clinica 21:355-
360.

2. BEUSE (2006) AMP ¥ - —+¥ & = 2L X —UFAfIEH. BEOHwA 217:120-126.

3. FREIZ (2006) Pillliis 7 F v 0 L 7 F v — AMP ¥ 7 —CHEHSIC & 2 8 - NHFHEI . S8R
24:2458-2466.

4. FOREHTE (2006) AMPK & RIR2IC X 2 it A diifE ). BIO Clinica 21:2458-2466.

5. FBMHE (2006) AMP ¥+ —+ & =3 )L X —(EFAEEH. BRI 20067 2Wr & iaHtt, 35, pp
49-59.

6. ERIEE (2006) AMP ¥ 7 —1C X 2 GEHFHEEH. B2 oM 5 40 7 (HARBERWY: 2 #i),
W &R, B pp 193-201.

7 BXEEEETRIE Y 5 —
SO

1. Tsujimoto T, Shimazu H & Isomura Y (2006) Direct recording of theta oscillations in primate
prefrontal and anterior cingulate cortices. J Neurophysiol 95:2987-3000.

2. Ikkai T, Arii T & Shimada K (2006) Excimer fluorescence as a tool for monitoring protein
domain dynamics applied to actin conformation changes based on circulary polarized fluorescence
spectroscopy. J Fluoresc 16:367-374.

3. Kishimoto T, Kimura R, Liu TT, Nemoto T, Takahashi N & Kasai H (2006) Vacuolar
sequential exocytosis of large dense-core vesicles in adrenal medulla. EMBO J 25:673-682.

4. Hatakeyama H, Kishimoto T, Nemoto T, Kasai H & Takahashi N (2006) Rapid glucose

sensing by protein kinase A for insulin exocytosis in mouse pancreatic islets. J Physiol 570:271-282.

Z DAt

1. Kasai H, Kishimoto T, Nemoto T, Hatakeyama H, Liu TT & Takahashi N (2006) Two-
photon excitation imaging of exocytosis and endocytosis and their spatial organizations. Adv Drug
Deliv Rev 58:850-877.

8 (T8 - BN TS —
Y
1. Kobayashi T, Amemiya K, Takeuchi K, Tsujioka T, Tominaga K, Hirabayashi M,
Ishikawa H, Fukui Y & Hochi S (2006). Contribution of spermatozoal centrosomes to
microtubule-organizing center in Antarctic minke whale (Balaenoptera bonaerensis). Zygote
13:45-51.
2. Iwanami Y, Kobayashi T, Kato M, Hirabayashi M & Hochi S (2006). Characteristics of

rat round spermatids differentiated from spermatogonial cells during co-culture with Sertoli cells,

147



assessed by flow cytometry, microinsemination and RT-PCR. Theriogenology 65:288-298.
Hirabayashi M, Kato M, Kaneko R, Hirabayashi T, Morita M & Hochi S (2006). No
effect of recombinase-mediated DNA transfer on production efficiency of transgenic rats. Exp Anim
55:131-135.

Fujihira T, Kobayashi M, Hochi S, Hirabayashi M, Ishikawa H, Ohsumi S & Fukui Y
(2006). Developmental capacity of the Antarctic minke whale (Balaenoptera bonaerensis) vitrified
oocytes following in vitro maturation and parthenogenetic activation or intracytoplasmic sperm
injection. Zygote 14:89-95.

Ito J, Kaneko R & Hirabayashi M (2006). The regulation of calcium/calmodulin-dependent
protein kinase II during oocyte activation in the rat. J Reprod Dev 52:439-447.

Shinohara T, Kato M, Takehashi M, Lee J, Chuma S, Nakatsuji N, Kanatsu-Shinohara
M & Hirabayashi M (2006). Rats produced by interspecies spermatogonial transplantation in
mice and in vitro microinsemination. Proc Natl Acad Sci USA 103:13624-13628.

Amemiya K, Hirabayashi M, Ishikawa H, Fukui Y & Hochi S (2006). The ability of whale
haploid spermatogenic cells for inducing calcium oscillations and its relevance to oocyte activation.
Zygote (in press).

Ito J, Shimada M, Hochi S & Hirabayashi M (2006). Involvement of Ca?*-dependent pro-
teasome, not calpain, in the degradation of both cyclin B1 and Mos during spontaneous activation

of rat matured oocytes. Theriogenology (in press).

Z DAl

1

9
9.1

. Hirabayashi M, Kato M & Hochi S (2006). Transgenesis via intracytoplasmic sperm injection

(ICSI) in rodents (Mini review). J Mamm Ova Res (in press).

RS /NNA AV AT A2V 5 —
F / TR R ST P

V39S

1.

Kaneko Y, Danev R, Nagayama K & Nakamoto H (2006) Intact carboxysomes in a
cyanobacterial cell visualized by Hilbert differential contrast transmission electron microscopy.
J Bacterol 1882:805-808.

. Tosaka M, Tsuji M, Ogawa T, Kitano H, Nakano K, Kohjiya S, Danev R &

Nagayama K (2006) Self-assembly of nano-sized arrays on highly oriented thin films of
poly(tetrafluoroethylene). Polymer 47:951-955.

Sugitani S & Nagayama K (2006) Complex observation in electron microscopy. VI. Comparison
of information transfer reliability between Zernike complex observation and transport of intensity
equation method. J Phys Soc Jpn 75:084401:1-7.

Ohta A, Danev R, Nagayama K, Mita T, Asakawa T & Miyagishi S (2006) Transition
from nanotubes to micelled with increasing concentration in dilute aqueous solution of potassium
N-acyl phenylalaninate. Langmuir 22:8472-8477.

Fukuda Y, Kawano Y, Tanikawa Y, Oba M, Koyama M, Takagi H, Matsumoto M,
Nagayama K & Setou M (2006) In Vivo imaging of the dendritic arbors of layer V pyramidal

148



cells in the cerebral cortex using a laser scanning microscope with a stick-type objective lens.
Neurosci Lett 400:53-57.

Setou M, Radostin D, Atsuzawa K, Yao I, Fukuda Y, Usuda N & Nagayama K (2006)
Mammalian cell nano structures visualized by cryo Hilbert differential contrast transmission elec-
tron microscopy. Med Mol Morph 39:176-180.

Murakami M, Murdiastuti K, Hosoi K & Hill AE (2006) AQP and the control of fluid
transportin a salivary gland. J Membr Biol 210:91-103.

Sugiura Y, Shimma S & Setou M (2006) Thin sectioning improves the peak intensity and
signal-to-noise ratio in direct tissue mass spectrometry. J Mass Spectrom Soc Jpn 54:45-48.
Shimma S, Furuta M, Ichimura K, Yoshida Y & Setou M (2006) A novel approach to in
situ proteome analysis using a chemical inkjet printing technology and MALDI-QIT-TOF tandem
mass spectrometer. J Mass Spectrom Soc Jpn 54:133-140.

10. Sugiura Y, Shimma S & Setou M (2006) Two-step matrix application technique to improve
ionization efficiency for matrix-assisted laser desorption/ionization in imaging mass spectrometry.
Anal Chem 78:8227-8235.

11. Shimma S, Furuta M, Ichimura K, Yoshida Y & Setou M (2006) Direct MS/MS analysis
in mammalian tissue sections using MALDI-QIT-TOFMS and chemical inkjet technology. Surf Int
Anal (in press).

12. Sugii S, Lin S, Ohgami N, Ohashi M, Chang CC & Chang TY (2006) Roles of endogenously
synthesized sterols in the endocytic pathway. J Biol Chem 281:23191-23206.

Z DAt

1. AL (2006) HCOMHBL & A OSBRI RHPY: (HARRRY2) 27:1.

2. AKINER (2006) #HFEGAANDE-ZEM O MAHAEE V-AB ZRAHAAHM. O plus E (FiEffia S 2 =
r—arvX)1H5, pp 94-96.

3. AL (2006) A~ DIE-3 JOLREERE 1-2 JOLHFAROIEIE. O plus B (FEEMia S 2 =7 —3 2
v A)2 A5, pp 201-204.

4. IR (2006) $HFEIGEANDIHE-3 RIUHGRIE T-IINGEAAHAEADIGH. O plus E (Figdiia & 2~ =
r—vavX)3H%, pp 309-312.

5. AKILBHIR (2006) BHH O M-BIFEKELAH % 0 ¢ 5 C. O plus E (Fi#flia £ 2 =7 —+ 3 v X)
5 A%, pp 529-531.

6. KIIBAIE (2006) BRI~ D BIFFRIE SR RO I, O plus E (Bifilia S 2= —s a2 v %) 6

HY, pp 629-633.

7. AIEIE (2006) L@BFAORIS &HT L WEEY: — 50 ER o R BB IAEHE 51:1712-1714 .
8. Danev R & Nagayama K (2006) Applicability of thin film phase plates in biological electron

10.

11.

12.

microscopy. BIOPHYSICS 2:35-43.

WIS, MR-, PR, B B, SEREITRE, UEE -k, BEANY (2006) A:PEBISR &y HEbR{E
BAIR (Excluded Volume Effect) — 7y Fis A8 (I). HAAB A2 68:4-14.

PR, MR, P —, B B, REITRE, NUEE K, BEASY (2006) A:PEBISR &Sy HEbRiE
BNR (Excluded Volume Effect) — 7> il EERE (I1). HALPEYAREE 68:47-57.

HOBER, i3 (2006) v AL A=Y VY I EHOEMO YL F T4 AP a vy Ay Rn 7 A, g
21 9:6-11.

AR, FINER, KRS, IR, S, BRG] (2006) SHECE BN EORETE. REEE

149



62:125-135.

13. Bill55—, WOgER] (2006) WF7EiiN BEBEDITRED NA A F /7 77 7 a2 —~DIGH. RiE

27:79-85.

14. FilFE—, &g, el (2006) ASMS Conference L A — b BHHEEMS — b 2wz f X =

v E RS AREMERGE. J Mass Spectrom Soc Jpn 54:210-211.

15. wHEK, Bl s, WoeHl, 2sh (2006) 7 2 A7 % O MALDI — Imaging ~OJi

. BT 63:93-99.

16. JEHESEA, MBI (2006) PEME B HTEEE DR, Medical Science Digest (in press).
17. Hilll55—, g, SR (2006) N4 A4 A X — v 7 OFIRBE B TS O bl LB, il

T (111 press).

18. RAGIEA (2006) =¥ FH A F — 2 AREBRIC T T ZEAEHER. “Jelin EYVIBEADITE - RO 720 DL T

9.2

BAT7 /09— TANVAZROROGBEETFEAEOMEL, S0, HiEimoH 7z 2R (GE{ETEY:
MOOK 5 5)" (JRE75E, HMZEE fi), 2 7« AV F 2, KB, pp 180-185.

R CAFTERFT

V34t

1. Sasaki M, Takagi M & Okamura Y (2006) A voltage sensor-domain protein is a voltage-gated

proton channel. Science 312:589-592.

2. Shirahata E, Iwasaki H, Takagi M, Changqing Lin, Vann Bennett, Okamura Y &

Hayasaka K (2006) Ankyrin-G regulates inactivation gating of the neuronal sodium channel,
Na,1.6. J Neurophysiol 96:1347-1357.

3. Kimura Y, Okamura Y & Higashijima S (2006) alz, a zebrafish homolog of Chx10, marks

ipsilateral descending excitatory interneurons that participate in the regulation of spinal locomotor
circuits. J Neurosci 26:5684-5697.
Ohtsuka Y & Okamura Y (2006) Voltage-dependent calcium influx mediates maturation of

myofibril arrangement in ascidian larval muscle. Dev Biol (in press).

Z DAt

9.3

1. BRHE], RSB, AR)ASE, P4 AREBE (2006) BB 2 C Cittz 2L e 54 /v F—L Y v
BT )~ BRfUiesh. & FUBRXIRIESE 51:18-26.

2. [RTHER] (2006) AL > 3 — O BEfEEEE & EAESZ RS VSP. Ml T2 25:231-235.
3. P& RECB, WAIERS, FRTEER] (2006) B 70 b v F v 2 VE AT (fL) Mgz b hvgTr

Tdh 5. KRS 24:1785-1788.

4. FRFEER] (2006) MIfBEFEAL & > ¥ —. Bionics (in press).
5. Okamura Y (2006) Biodiversity of voltage-sensor domain proteins. Pfliigers Arch (in press).

e A AR ST EB P

PO

1. Togashi K, Hara Y, Tominaga T, Higashi T, Konishi Y, Mori Y & Tominaga M (2006)

TRPM2 activation by cyclic ADP-ribose at body temperature is involved in insulin secretion.

150



EMBO J 25:1804-1815.

Mandadi S, Tominaga T, Numazaki M, Murayama N, Saito N, Armati PJ, Roufogalis
BD & Tominaga M (2006) Increased sensitivity of desensitizaed TRPV1 by PMA occurs through
PKCe-mediated phosphorylation at S800. Pain 123:106-116.

Ishimaru Y, Inada H, Kubota M, Zhuang H, Tominaga M & Matsunami H (2006) TRP
family members, PKD1L3 and PKD2L1, form a candidate sour taste receptor. Proc Natl Acad Sci
USA 103:12569-12574.

Inada H, Iida T & Tominaga M (2006) Different expression patterns of TRP genes in murine
B and T ltmphocytes. Biochem Biophys Res Commun 350:762-767.

Yoshida T, Inoue R, Morii T, Takahashi N, Yamamoto S, Hara Y, Tominaga M,
Shimizu S, Sato Y & Mori Y (2006) Nitric oxide activates TRP channels by cysteine S-
nitrosylation. Nat Chem Biol 2:596-607.

Morita A, Iwasaki Y, Kobata K, Iida T, Higashi T, Oda K, Suzuki A, Narukawa M,
Sasakuma S, Yokogoshi H, Yazawa S, Tominaga M & Watanabe T (2006) Lipophilicity
of capsaicinoids and capsinoids influences the multiple activation process of rat TRPV1. Life Sci
79:2303-2310.

Denda M, Sokabe T, Fukumi-Tominaga T & Tominaga M (2006) Effects of skin surface

temperature on epidermal permeability barrier homeostasis. J Invest Dermatol (in press).

Z DAt

10

1.

.“3?0.“’.@

Tominaga M (2006) Gating, sensitization and desensitization of TRPV1. “The Nociceptive
Membrane” (Ed Oh U), Elsevier, San Diego, pp 181-197.
Tominaga M (2006) The role of TRP channels in thermosensation. “TRP Ion Channel Function
in Sensory Transduction and Cellular Signaling Cascades” (Ed Liedtke WB & Heller S), CRC
Press, Boca Raton, pp 271-286.
Tominaga M (2006) Nociception and TRP channels. “Handbook of Experimental Pahramacology
Vol. 179” (Ed Flockerzi V), Springer, Heidelberg, pp 489-505.
BAKEEE (2006) EMIECTO cDNA AL X 2 F v 2L - IBWEREOMENE. “RAfiio 7 71—
F7 (WA EA ), EEAE S EEE MG, 35, pp 97-102.
WAKEZE (2006) TRP F ¥ %)L, “HAHED 7 70 —F7" (WAL ), EEEES FEE R, #,
pp 146-152.

EHAEZ (2006) TRP F ¥ # )L EfA. “HAREHAAMEE <30 E226727 127:128-132.

55 (2006) AL ICE 1T 2 TRPV1 OFEBL & H%AE. “HARSEHIAHEEE <90 &2256727 128:78-81.
iﬁ (2006) Jifi & & MEZZE D - M X A = X L FEBREES: 24(15 B9 H): 54-59.
AKELEE (2006) FEAICBID 5 \%c; %. B (Caicds) 12:1234-1235.

BYREtTY 5 —

VS WSE

1.

2.
3.

Kimura T (2005) Effects of fasting therapy in obese dogs on body weight, and hematological,
blood coagulation and serum biochemical values. West Ind Vet J 5:10-20.
Kimura T (2006) Dermal melanocytosis in Japanese monkeys. Comp Med (in press).

Kimura T (2006) Contact hypersensitivity to stainless steel cages (chromium metal) in hairless

151



descendants of Mexican hairless dogs. Environ Toxicol (in press).

11 R
Y
1. Pang YW, Li J-L, Nakamura K, Wu S, Kaneko T & Mizuno N (2006) Expression of
vesicular glutamate transporter 1 immunoreactivity in peripheral and central endings of trigeminal
mesencephalic nucleus neurons in the rat. J Comp Neurol 498:129-141.

2. Li J, Xiong K, Pand Y, Dong Y, Kaneko T & Mizuno N (2006) Medullary dorsal horn

neurons providing axons to both the parabachial nucleus and thalamus. J Comp Neurol 498:539-

551.

152



5 VIER

153






1 BRABPMEEBEIEPMTAT R R R

FR16FE4H1H
ERFRLINES 3 %5
BAEE P 1 743 H 1 8 H

(HI)

WIS ZoBHNL, AARBEAVIERREBAREZERT (DU TOFERT) &9 .) DkiEH RO & i by
ZERT 5720, PIFEATOEE, PHEIKOCEEEDRIUCD WTHOR « 3l L CIHEDOH 1< X 2 5Hifi
(BUT DAHEEHET ) & 9.) 24T\, b THIERTOIEMALZ K Y, it b VR LRl BB S & %
ZEZHMET S,

(NREHIZ B 2)
W25k RS, HiEOHNZRERT 5 72 0 EHEMIRIT ABEHE RS2 (AT TRZES) Lvd,) ZEL,
2 ZESF, BT 2HEE2L > THIET 5.
—  HIFrE
R Y
= WMl O R
W WHIITEE SO ER 44
H RO Bt E
N O ZOMBESVNELRED Y
3 HIEE 6 SOREOMINE, 2L L, FTEEZYTF R,

(&

&)
3% RERCRHRZEEZ, HITEZL->THTS,
2 TRERICHMDH S LI, T (DHFEEEHEY) 252 O 2 RIT3 %,

\n

(%)
HAGk RHRIZ, RERPHEL, Z0ME L %5,

(RBRETHili = B 2 D)
o4 RERXF, RITET 2 IHICO W TR, BEtROEET 5,
—  H ORI - Sl S NIRRT D AT RSB T S 2 &
= HORR - Gl L ORI O SIS 5 2 &
H U - ST S S O AT S T DR O ARICBI T 5 2 &,
HhIBIE P Je MEEER NI 5 2 &
FRSZATBOE AR AEAH - A0 52 5B D317 ) B £R 2 SR~ DO MIBICBE 35 2 &,
Z Ol E O - 3 A OCIHRRHIT I BE 5 2 &

|1l

P HE

(A BRETHill 2 35D

F6sk RARE, XOKTITHIT 3 FHICOWTHBGHEZ/T) bDET 5,
— WD 7, AREKONREKEHEICBET 5 2 &,
= WPRHEROWREEENICBI S 5 &,

155



|1l

FgEr DEE BT 2 2 &,

K2 OMPIFREIE & o LRSI T2 2 &,
REBERE I R OB OB EFHF T2 2 &,
WA S O iR B4 5 2 &

i 24N il N 3 e A
HEMEAHICRET 52 L,

Mg « Befii S O ZEEIE ICBI 9 5 Z &,

EIBEIFZE 2B 5 2 &,
— AT & DEHEICEI T A L,
=tk loHEIcBTA L,
= EEEEICHTs L,

T HEBRREFEO AR ORI 5 2 L,

+h RBEEHEAHNICBI T 5 2 k.

TR Z2OMBESVLIE LR D 5 HIE
2 HIEAS I 5 BHICR 2 BRI e fEEHEEE 12, ZESVHNICED 5,

+ + + + F >0 HE

(HEMEREL)
T4 BES, HAWHEEHICOWTHEIR 270, DEIGL THMREAZEL I LNTE S,
2 HZBLSOMMEICOWTIE, ZELSICED 3,

(R 0 SE )
W8S HURMR - FHlfi S X SRR X, BEEHENE T 5,

(R AS RN DR E)

HO% WHEPATEL, ZEAPWY £ &SROSR EZ, FHE L TALT S, 2L, BABRCR
ZHE, ZOMBHZICEOTAET 2 I EEY TRV ERDLHEICOWTIE, ZORD TEZRW,

CRURRETT 765 5 D )

H10 & WMERTRIE, ZREEVMT L ABEHIIORRICHEDE, WHEBIBELRD SN HDITOWTI,
ZOYGEIIBDLLDET S,

(FE5)
H 114 ZELSOMEIE, MBHEAEGEL Y Y —REBEIREHRICB L TA#ET 3,

(HERI)
124 ZOHANCED 20D, ZESOMEEICH L AEZFHIZ, ZESOBZRETIAENE
b5,

Y Bz oBHANE, 1 64£4H 1 H»oMETT %,

B PR 6 ARZEDEBANEE 2 095) CoBiHNE, 1 743 H 1 8 H2 6 HifTd %,

156



2 RFEHREABEREEIAN BRBZMAEE FETE (PR 18 £X) k¥

I RO BHE AT O O LIBT3 HEEZ KT 2 7- D12 L 5N E A
1 WHEICBT 2 HEEZ 3K T 5 7= D DA
(1) WFFAKHE S WL DRI B 2 HEL 2 38R T 5 7= DA

KA FHBEBIE N B AR e (DUT TAKRE Sv) o) 130 KoUE WEREE, 20X —FE
Akl (LT T808) Lv),). HRBEDEICE T 2O (ABEREDSEHIE 3 5 A3t [FF] R
ZWH, UTFIL,) o%H LliEE ~HRIEIE 2, £, SR8 2 BRI iT v, AR - ERRY
el % HiE 4,

WIZERFE ICE N 7EE 2L, SLREEHENC B 2 I, (PR H AR 2 F0, ko S B
T2 RO Z DAL IC BT 2 MR TR RESME & § 2 RO WL TEENZZ T, EHT 5,

BB WTHIE DR, AEORD, PFEESEDO R AL L ORORNE%Z £ Lo, INERE
ZGURBSTHLRREZIT) .

BB OREIHEEZ L TITR T,

(i)
(A B2 IIFERT)

TRV, MINARBRAE . VB, PREIRTSE, RRERARBRAE . MRESE AR, EUEIS WA RS, AT E)
oL RRBA PR AR 2 A B B R OB I B W, b F ROEY O AR ORERE & X = R L& RIS
279, HFE % & O R mKHE R R R & R RRL T %,

@ BEREMIRESILIBIERZWEEE (MR 1) LRGSO IFREVMERETIIEEZ LT, b - BEREO®

KIEERE S O 2 D RPN B D 2 2 i 5,

@ AHZEE FIAMET ST Ol o R IETE N o L2 X % & &b, ISHEI O R E BIE T, N Aok

> —EOERBERE T O ST THEE & BERE I GBI AF VBN RE & T T 2 i 2 i 5,

@ AAREEVEMERID X = XA RO Z DFGE, eI X 2IRBE DT - Mg X A = X 2 2BId 2 B8R

DD,

@ KIMBCE, RINELERZSE O phFEIRIEE D FEAE 221 - TRREIY - BEREIMIT 2 HEXET 2, S—F v VIS D[

PERE TOVENY) ONRHEMRNT 2 D 5
Gl

(2) WHFEFEHuARIEDORM B3 2 HEIZER T % 7 0 Dl

@ ABERE D RFZEEEE T B2 K OWIFEEE = I B\ T, IR O WFFLEE I IR o2 K2,
7o WHBEHERE O FE T, BN I O 1< X 2 Fi 0T EICN 2iEE 2 KT 5,

@ HINMPER B4 % P HINMEE OB - B - 581 - 16 2 BRI ICAT ) 20 D ¥ A7 LEEAHIZ DV T
B9 2,

@ BWEATEE, Bl EHE AR, MBSO H D HIc>wTia 217w, JEE

@ #WEAE, RARRZ Fo0 - 70—y 72 LT, HEFREEDOERIC

® fhAFZEERT. Ko, 3¢ & OIMEESREDIGED 7= WIEHEER H 2 ) O
Iy vy RO L E 24 - EfET 5,

© AHERENOILEMIZ, vy — & DIHBIELZ X 5 IcKFESE 3,

@ FoBEEEOH L 2iEREE HIF L T, MFHEA N4 A4 v A2 vy =Tk, HEAE - Lakiigz
AINCHEZ B34 & A T ZF%87% Mkfe L CHEBH L. WIFSEA SRt S O T ZE & BY & D miFSEdiHE % 5012 58
s 3,

B ORFIHEEHZ LT ITRT,

HICE D,
%D 5,

=
HI%s
HHERICB VT, AP

157



(vfuli)

(A PE-AWFIERT)

O Frifskbilth 2 B8 a0 & LRI RS 2T 2, PRDLEICSUEL R 2 L 723 T
FHEDWFEIN T 537217,

@ FERBPIFFS NI T — < IO T—BILFAPIEZ A AFIC L > TRET 2 L LI, FRHICHEELEEZ
5 1% PSR IR RATZE & L O LSRRGS 2 5800 IcHEE T %,

@ Hrr RIS OB D 7wl WHFEATI DM 2175 . 178 - BT b & > & —D¥&di, 7wHE%
X%,

2 JEMFIEICB T 2 HEEREK T 5 7= 0 DffiE

(1) EFHAHEONE - KHECBT 2 HEEZER T 5 72 0 Difii

@ plEhe e, LFEFA - LEPE (DT TEEMASE) Lv),) ORERKELR I I 570 DEKRNTE
GEEONE, FMDHE, 74— Ny 7Y A7 0%60) #FE L, BRMERICBIL <, EEAHMICH
D OOHEET B,

@ KRAVEE ARG 2 G L - L FAMAE 2 HET 2 285, FE., MEDAT Y 2 — VOPRE, WMRICEEE
PG Z G| ZH M T 5, £/, HRAVEOHEFITEBI DM - DIERELIENTE 2 k95, HEITIRL
TABRIIEE ZI0OE T 2%, X5 AED & 2 Fkfloii 2 HIED, FEiET %,

@ HEMHALTFICH L THRENH L ICRAZERZRIEL T, FEICLY 7T —< 28T 2, LEANHED
HEAEBIC OV THMNERE 2G0T A A CHEE LEA I KM E ¥ 3,

@ FEBEIEATICE T 2 80T O EBNEA OEZ m L3, ERLRTE R OEEHE ICEE D Wi iic 2t
FIGB ORI 2B %2 X2 & &b, BBROOWEIC K> T, Ha2iGHoMmbzX 5,

® LEMHEDOEM, S8, BEFIT OV TAEMEER OKHEITED R — L= % L D Efi§ 2 70 U
WRF 2 BRI ATV, B R FIHERUIEFE ORI SO 5 L L b, FIHFOEEZHEICK S,

® fHHRAYy P 7=V FEA VT FTAL I Fr—DRERTO, KAMNASEOREEMZITI, £, 7FF
ZERRZEATIC B U LRSI FAAI A = v b7 — 7 O &Sl - 2ELS oM I AT 7 iEE %

5,

@ EHWOPRE D S 2 =7 4 DB HT, AIHOBLE & R AL SRR H 30 A
219,

® SYIFIIEEEIC 35 1 % BN - [ERRRIBFAR AL DI 1 CL TIPSR & KRS 0 U C A 2 P
EHEET 2,

© EEE L G E - BINAEIE OIS, BR, Rz, HLRIFHE IR 5,

BB Ol EEHZ DN ISR T,

Gl

(AR BE2AREFERT)

@ HFRFMFAMETH 2 HAFHMX BYME KD S P F (Specific Pathogen Free =R A ICESR L Tw»
7)) AL O EEREYIE HEREE OB 2179 .

@ FHEFLEFRDO-BRELTI I VAV 2 =v 7 Iy b, BEF/ v I 77 e A%2EKT S, 72, #E
TRET v MERD 7= DFffiEAFE 23D 5,

@ Bl EE ST a F AL A Y Y —AT 0P 27 b OAEERG T, M=K v PV OBIE - BEa IR % 5
fii L. Gz BRT %,

(i)

(2)  JEFMFIHISE D IhEAHIF B9 % HER 238 T % 72 DRfiE

158



ARk & LT, WS FAMAEOEMAGTNICBE L T T o &) 2fEZ T 5,

© Eh - BN D70 DG Z T A 2B 25| SRS BMT 2, R¥E - FRE LIRS LT HFEMAE
DEHE O, FafkHlOWE 2179 2oic, MEER2EALBHEZREL T, HHELTORE L E
iEom EzX 5,

@ FE[EM D FHE D FRIR D BRI HIF I FE O HEE DB S T HBIET 2,

@ HLFEMMEDREIL, Fiidas, WY, A —LARX—YELRERXF 1 72 L TALRL, EEOREL
£ L O TIECHRITHAT 5,

@ PUFRBEEE ISR 2 > v R Y Y AR G| E i S ARl - T 5,

® HFEFHEOIHBIHE OFEFICDWT, SHOBEAIC KR I 2,

©® FfiikB oA Lo, IHEFEDORFEZIK S,

@ R EAM FIREZE B PARZEE 0§ 2 g 2 mik 9 %,

SEREFIFE R OfE AR DT AR O FEl 2 Bt LAEE O B2 X 5,

© EWNSOILFEPIZEE < L THEER - BT — 8 OAFZED %,

FBORRLHHZ UM IOR T,

(+fuli)

3 HH BT 2 HE 2 ER T % 7= D DHfiE

(1) R¥BE~OHEMIINCBT 2 HERZER T % 7 D DifiE

@ BTG ICKE S NIRAMRREGREZDOSHBEHICB LT, REGAETE2 - EBARAESLL-00D
Mtz Mk L <i7) . 2 TOHLTHFE-HFIRARATFZEALH LW ARHELE 2 ) ¥ 27 A2 E T
%, ZHUT ko T, HAREDILNOHE & JFk% i 2 725 FifRE oF N2 Mk 5,

@ 8HELDHHEK I3 3 04 AET 7 0ITR L, G, HOEE., ARG ICMA T, #leIF—Ick?
AN EHEE%Z1T .

@ IR EREGEIRARMFAR, ATBEREREGR AR, M LA Rl,  dGE R AR b LA mtse st
5L OMT, BELHPED b L ICKEHREE 21T .

@ HMAREOVEBEME X, EFFIEC TRAGEFAF AR & L TEEEZRFEL . REREHB 2T
CPEC 1 84, 10 0 44FLE)

® 16 0%DR¥EERZ VI —F T ALYV b ELTRHL, BEAHERNZMA REETRZ1T.,

® fheivg & o iy A HIE 2 iR 5,

@ AU ve) v 7 EHREOTERT 5,

(2) AMERICBIT 5 HELZ 3R T 5 72 O DA

AERIDTO LI, BMAATFFZ o0 - 70—y 72E(F L, HFMEZEOBER L RIMLOMR
HEI—JE%5 0 5,
@ KRKAFFZ IV 7 20 —DERBICOVWTRHEL, FEEICART S,
@ B —LR_R=YRETRA (B5) ~BWEBEHT 22E, LT H» 6 AMFIEZ IS T 2 X 95 1l M,
@ IMHBERIERFICLE N L, Rt - LS iR 2 RE I 5, SO ORGLFEHZ U TITRT,
(HHig)

(A= BR2ERIFZERT)

BRI O REREART O & HIE L. 2006 4E 7~ 8 HICH 17 [MIAEBBIEFEBREM L —=v 7 a—2
ZHAfET %,

(i)

159



4 Zofo HE%E)RT 5 7- D DR

(1) #h&xEouifls, FERASHS BT 2 HEZ 2K T 5 72 0 OfiE

DUT D X 9T, they & iR /5B U C BRI 22 G hill & #EtE 5 5,

@ REERE R O SR ED R — L= AHGEE 2 TICHRHET 5, RELFEMABBEOMREZED 5 7DD
[N E 2 RFET B,

@ AIWPE, FIESHKG BT 2 BHEEZ ST 2466125 S BT 2 & &b, BREOMWMES B
2 PR % VR 5 7 O DIEEN 21T\, FEPEEHEE EET 2,

@ FHEFHE P S WA KIRORELSICHEBNICSNT 5, il F—LA— KMEERN%SZE
U CTAL — A~ DOERFE I D 5, FRIEORIL R IZ OV THHELZTT,

@ A OFEHSEET L EDIL, A—N—P A ZVANAL AT = VRO Y A TV A=+ F =71
Pl FOWMY AT TS, £, BH, EHOEMEROLERE ICHRT 2,

® WAL ARSI E LTHERT 2 L L b, BRA BIERAEEEAE (F—LX=Y Xy 7L v b,
fRFEREE) %2 U CRERNIC AR T 5,

® e oM ZE L oo, EEES v RY Y o - EANPFES % BB ICEG L . ENEE O EE
RHICEET 5,

@ WSO BRI 72 AL TZeRERE & il 2 ik 9 2 & L bic, BREn . B, SEEEES. »
WAL )L - IO EELFEPF AR 2 HICHBET 2, ZORDEZHRE LEERE L L TAET 5,

® WpHMFZEH . P EEORZ AU 2 HROKFENE, AREBHO—HORFELK S £ Lbic, AIEERE
DEAG AT o

(2) Zof

@ At KA F A FIEBIE NI SR AR REFER A L HEHE L. 77 v AWRAETY v — T A OE Z
2%#FEEX B, FOBTOEREL Y ¥ — & L TOMEZILET 3,

@ AHEHE, HERTERIO v + 7 — 7 F0%fiz T\, [HREKOREN 2K 5, HHRe* 2V 74 21
L8270l 25 i E BT 5,
(DU i)

160



3 RZPHEFNRAEEREEABRBZMAEBOFK 17 FEICREIEBDRE
ICBEY & FHmHER

1 AR

REEFLFFIBEBEE N B ARRADIZERERE  (DLT THRE) & v 9).) 13, BBEO RS, WHERE, =21
¥ =B, AmbleZz oo AR O hZITREILE & LT fERIEH % Dl TH - 7 THEIZK
By EERERRATRTEAT . TR EY AT . TEBRSAE T RO T FREAISE T @ 5 D DR
FURBERS (DUF TR, &9 ,) Z2RKET 2IBAL LT, PR 16 4F4 AR L7z, KA ERA IR X,
KEATB U 22RO FIBEFICE T 5 72 O ICKIE S N3 REOLFEFHOMEITTH b . REDOHFEE ISk
eI DOWIFE DL %2 Pt 9 2 hRIITZEHlS & LT, T E DA D e IC EE 2 gefl 2 7z LT 5,

BERE X, SHEBIORHOZ IR L2036 SEhiy - FBRINIFZE 2D 2 L &b, A E D HARFETFZE DML
ME LT, REFORAMEIRITE & o, AARRRICE T 28 7 RIFRESO BN & B 04 3% 57 5
28 2 REEBEBTE 155 O N H R O AL 2 B IcHEE 2 2 L2 HIEL Tw 5,

SR 1T EREIE, CPRE 16 RO MR R 2 E 2. BEVIZEEES L AR THM L TuiRE g2, [
BB T 2 & & b, REMBSORMEZEEE ICKMIE 22000l b7 TE D, REHHESHHE
BHHNCHEREL T 5 2 Eid, FHIiTE 5, £/, WHERERZR 2HENTRET 2 2 L6, SBROEHOLE -
FExM27-0, HEEHRED» S %5 THMEE ICBIT 2 H3%a ) 2RE L TR 217w, WS 28 E 2 2 BE
2T eo2oH ), FHITE 3,

F7. FU PR 16 FEOFHEFE R OB F 2, BE Lo Thigt~ 2P X v b - RY > —) ZFEL, B
HRDLZ NET B & L b, EHREOAMDIED T2iat L, Z0oRHFEZX L% L, gL L TOHGH MM
FITHEA TV B,

WIZEIRIC B \VTIE, B L L TA L FR 250 L, SHEEBINEHE L T L W oAR B o AR & B R 1z
HE3 TS ) (12D W T, PR 16 RIS HE i L 72 (Rl o T~ oitat 2o . SR o @ERE & UTihifi L
7o TAA=Y VT ATV R HDOT—2 DT, Fr oo PRSI X 2 2280 - EE e HLs R
FE7my 27 b or v RY Y LER L 7, S, RiEZ 1 TREL S 1L 5 BriE OB & v ) BERE
DHBEOFEBUC T, HHEEOE FHAEORLMEZML 2R b L7 v 712 &k 2 082 {EET 270D
BREBED I, BEEDY =5 —> v 7RI IR NS Z LI N3,

B ORIE T 2 KHEMICE VTR, 2NN HO AARAHEOTILE & L <, Rtz G Lk
IR 2 B FICHEE L . e OFEIc i fA CHEBRIIC O B — RO R8I - ART LT, K
PILEAM AR & L Co&Elz TR L Tw s, BEBOEE2RICiE 2 2 =7 1 2RET 2 /0%
BEMAZ, YEAHOaI 2T 4 OBAZKNSE 2 L EbIC, MBREZGUHIZESICB L THOM
B B2 7 WISl O %E 2 K> T B,

PERE X, KBLOWIZEHIR - 3z JLRF I L, KRBIBEZIIE 7 0y = 7 P 2 HEET 2 B6B0 & . Holeny/h
B2 L FF A - EPFEE HEAE T 20N T2 E L TE D, 5%, 2FhOREZE 2oo, HiEL
L CEMuBOILRF MOz Horicigm L, FEERL T 2 elifisnsg,

Pt D H7e 2 BRI DM IR S TR 0A, HAD XY v P &IE» L, SEBEPInE cERBL TS
BV, PR L L CoORERBEDOED HEBG T2 2 LI,

2 THMTAl

L RBHEE - MBS ORY
(1) SEBSTH OUS B HHAL
© o s

161



@ BHEWEHM D HiE L
@ NFoi#E AL
@ FEFEOE - ABUYL

PR AT AEEDFEED ) b, TRROFHPEH I NS,

O PR 16 FFEEDOFHlfiki R 2 £ 2. BEMENGRS LA ThHME L CucE sz, MilchET 2 &
LB, REWHRSOBMEZEEE ORI 2720 OHFHLT>TE D FEICHEEL TWw 5 2 i,
Hili TE %,

O PEREFERLR 2 EDREMR T 2 2 Lo, BOEE ORGEEZ1T ) N E L ORERS DR 2 E A, 78D
HEDOUEE - REZM 2 70, SHEHBED S 5 THBEE BT 2 Bia, Z2REL., BABRLLH O
R, FEEOMEARDL, BRI 25HliF 2 B £ 2. SROMIRK VEE D H D /7120w TGS
TROWE 2 Z T 7o, MEONAELZEEE AL, HEHEZORBZROWE & v o L BAN 2GS IT»2D
b, FHiTE s,

O PR 2R L, DIEBREIOEM L O FEE OBILD 720 DSR2 kit L THML 72, %
Toy BT T A BEBIE TS L T T ) DMERBVE 2 PSR & L TP RELL . R Y - -2 v 7D
L HREERY - OIS EIRRL Y 2 1T 7o,

O BB I W»T, BRI - SRR ORIRE 2 1 £ 2. DR O PR O IS, FaE 18 40> & D Hf
T 7B - M2 AT, R OSEE 2 -7 2 L, FHliTE 5,

O WMEBEREOFMICOWT, HEBEICE T, 25Hl, WA DI & ORD & 5 Hl 2 Hii L T
w5, ANFORBEI, WEELZEKY >0, RO Z HET 5 720 DAL M ZHERT X SR
e L@z L, BURZOML 2236, XD RVHEZRE T2 2 EnEENn 2,

O ORI T > T BEERTRE MBI BI85 AW EB 2. MBREES AT LI X D ARTFERIC—It
92 2 Lick > T, HBTOREDOHHR( & IRIATHEIOHIIE (63 77 9,000 ) 2K -7,

O BB L OFBEREIC O W T, ERABEOEFEHELZ N—2 & L, IRADEEZT LR TS H
Fe R U CEBRHi 27> 7 2 LI3FHETE 5, /. HADLEORIRRICO VT, FHif R O L&
NOJWED & 7 X0 EY) A BB EEOLE D IOV TORF bIT>TED, A7Y2—LEE)DHE
Ml 5lEfs, BatzitEo s 2 LifFsns,

(FFE)] rhIEAE « TpHAEHE OER I I TIEFICEA TV B
(FHY) AERERHH o 20# 22 HIEH T X THY THEEZHT 2 FEl> TEMEL T2, i TEREE 2 s Fi L
T3 E@DoN, ERORREZRANICHRE Lz LItk 3,

(2) MBARDOUE
O SHERE B Z DAt H CUA DK
@ FEH D]
©® HPEDEE B DU

R 1T FEOFHEED S B, TiloHEMEH IS,
O & A CINAMERD 7= O, A& RS IAERS OB EOTEARN., BRERS IS W THFICiE

T5AGZMEL T2, ZOMDEPEICOWTY, PIFEEEDOHIELO BN P EED HIEH OB S |
BIGRMIASR IS I X D EF I 247> 7,

162



O BF7 74N, BFA—NVEDOIEHIC L 5 —r8— L 2L OS2 il 11 AR O %2525 2 470, oFRi4FE FE L
104 73 5,000 HOBE DU Z K-> 72, £, B RAF—ROBEHIBICHIET 2720, B - £FTICB)
2 28R O EE B2 IR 3 % & & b2, RSB DM X 2 REDEEUKRI OB 2 17\ K
HAEEBAMART 20 ¥ v 7 v  OHRE, 1,500 /7 OFREHHK & iz,

O MBREFT AT LX), BIFE - AEET— 52— 0MIcBERT 22 Lick b, BIEABEEEHEZTo7C
Lz, iMficE %,

O EHKOEREAOEL, HMEEICNET 2720, FHENFERTZ X 5 72 & O ZHEE~O FEELS DR
AR, AT RS ICB ) 2HEREZWHE L T 2 4 EoMihfl, FEEUADMTBRINOHIEIC X 2 P
FHEREOHEFREOREL 217722 Lid, FHiTE 3,

O Pk 16 FFFEDMBSERFEOMRAE TS, KHEBIRIWII 2 MBI 2175 7, 5. IR E2EE 2. B
RN MBNEOYEZ RS T 5 2 LI N2,

O HIHEHIIC BT, MAFELCEZ B £ 2 72 MEEAIRBEEEMESRE I N Tw 5, kB, 9%, PHEE -
HFHEHEI ORI, BRICAFEIIROB 2179 2 &L BRI 5,

(] IR - chEHm o BRI 1 CIERICEA T w3

(BiLER) ARPEGHHE O FLHEL 6 FH TR TAHY HEEEHEZ T IcEZ L T3y LD 61, LEORWEZ REH

IR L itk 3,

(3) HCmBR - Gl S O A
@ FHitli D 7E 5
@ ARG D HEE

PR AT AEEDFRED ) b, TRROFHPEH I NS,

O BHEB L b, EACRE - SRR 27, B E2 IRBREN R E 0 2 HEAHICHE > Twd, 3
fili CHEAE S A BRI D W TUIREEICEIT L. RO CHGEEZ 1T ) % &, FENICKEEL TE . &
CFHiTZ %,

O FHE 16 EEE O FHlifG R O E i C B 1 2% B £ 2. BB EROAROED FFiIco 0w T, JAHIC
BT 2527 71— ATHE 2TV, (2B T 2 AARAICH T 2 8@ %2 0 2 720, THRBFEITZHE
W v R Ly ZRMEL 7, £/, FMOBREMZIFHZ 2 & LB ICRALFANAEEORE 2553 57
HOHERLE LT, MM L 13?2, & TRYAIEFEF R > T 2 ) OREZIE L. NEICO VTG %2
To7, FensE D AARIAIZEOHi% & U CHIEMIA 2 HEHET 28105, CD X ) Ic—ROBEMRZ KD 5 7-
DDBHEITH>TRDE I EIE, WL TE 3,

O ERNRXETIEFERR 17 F 8 A X W Hi KIFERoBR O % K XEHt v ¥ —IEWEIc—AR L L, EHZBH L
Teo FFe Yy =T, RIFHESPEMHE S, AHRES Y F7—2 (PAONET) %o xtoHp /i
Bz fTo730, ARTLT Y INVFHS 78 — 2 TURBIRENC S D 72,

(FEE] HIAEA - PHAGHE OREBICRFE T X ZEBRILICH 2

(BH) 4EEEHAI ORI 12 FHTRTH MHEEMZ Enl-> THEMEL Tw5 ) Uk TEEGHE % 4 1S L

TWw3, LRDLNBIED, FM L VIAHRICE U CUBEN 2 BEE TN T3 2 L EZRENICHIEL -

ticks,

Il

(4) ZDOMSEBEE B Y % HEHIH
O filiE b DM - 515
@ LREH

163



PR 1T FEOEMED ) B, TiloFEIMNEH I NS,

O BHIcEIT 2 THiFR~2Y AV b - RY > —) ZRE L, MM B3 2 BAREHE 2 B L Th R
Whigte 2P A v MICHD Ml 2 L T2 L L b, figke s 2 v P OBRIRILE 7 = 79 4+ TA%E
L7z PR 16 RO FHiRG FI 81 2 S I bt L 720G Th b | FHiiT& 5,

O #HBICEB T, HigFIH O FEFAE LR EERE 2TV, ARIA A= 2 OFAELTPLIHFFH A < — 2 Dfff
REfTo7 2 Eid, FHlicE 2, 5B —THOERIEMAEZHET 2,

O ERNZRXATIE, RNAEEEE D20, T2V X —HIRHRZHRET 2 & & bic, HaEBREEslic X
2 BRI ALoor S G F I 35 % FERR U 72, BEBLARFEIZEIT T3, BT 2L X =Gk V¥ A 7 LM o filH,
MK RIS 5 0 SRR B ZET, AEB2ERZEIT, 2 FREEFZEITClE, N 77 ) —ICHLE L 725
iRl 2 TN T 2 %5 & SR VT, BREGICELRE L 2 sk o, A EUEE IC S0 7,

O fEEHIZBIL ., BRARIZE VT, B AR O] SIEABIR OB KOG BRI 2 F0E L. KER O IG
FEEMEIT 5 L &bz, BB LTI, BEEE, N AT - FENONELE O, BELZE
ZaTh, B a7 VEEHLTED, FHliTE 3, 5%, RGEHE D &0 2N - RAN 2 G
BEHEY > —DREPHIFEING,

(] IR - hEtm o BRI 1 CIEGR IS A TW» B

(PR AREEGHE 0 FLHL 9 SHEH T R CAY HEEGHEZ T IcE ML Tw by LR 6, ERORNE 2 RET

IR L itk 3,

II. ZEMRSEOEDM L
S Z B 17 OB - BEIGEBRILICOWTHER L 8. TROHESEHIN S,

@ PFZEKHE B OBIFZE D R
@ WFFEFEHEAHIE O B i

O AT OWFZGERE S 12 35\ T, BB O IIFSEEHE K OIIFSE 280 BARIY 75 3R D W Tl E it SEt 21740,
Bz 1 PP RS I X 222 - EBRFZE LSRRI 2 7 a2 7 b (9fF) R v R L%
(5fF) ZHEML 7z, T051E5 DDORAILFEF U 2 HA L 7D 2 ) v P 2IED L BT L RS
B ORIE L AR E HIEITEBONGH & L CRHIiTE 2, # L WA O BRI 138 22551 & R LIR30
HWThh, HEBEOBEBHESK O NS> 2T L %2E) | SEBOMEITH 2 2 M L CGEEERE) %
MDD 2 LD, BHEDERIRA Y VA THY, M A=V T ATV A bZO—BE L CTHHAER L
T3, 5%, FEEOETFHREDRREZMEL 2R b A7y 71 & 2 0 BREHEE 2 (T 5 72 0 OB
fED i, ROV =¥ —> v 7RSS IS NS 2 LI Eh %,

O BMORET 2 4KIE, 2nrhoniick v, SLFEFH - LFEPFZEIC X DA - St 2 A
ZHEE L, RPILFEFM B E L ToRE 2517 L Tw3, WAL 2 O E D) 3k % 2 7= 1L
FKIEDIFZEHLE & LT, —JoMRIGE OHEEINRE S 1L 2,

- ENZRX B O BEHELETH 59132 EindFild, HRIMRSCRIC B W THEBN 2R 2% < ST, EHK
RICEDRIRAE IS (VERA) FHEZIEH IS O AR 2 3 L & S IS\ 2480 HEE DK
ZHIELED SN TV, 7¥A2 KBV 7 2 VI THEEHE (7L <50l fRT U ICRET 2
80 BDOEK BT CIHRTH A RAE T 2 EBR I FHE L LTHEET 2 b 0) Tk, BN, ALKOBEEE & 150
LCHEEL . T E DS OBE 2 HEE L 72,

- MG REEIZERT L, R K OBEEREIAY A)VERE (LHD) 2w, b7 7 X2 DFEBUC LT
1 (R %2 8 2 % IR - EH 777 A= IcBb 2 YR, LAARREO M %2 HE L 72 2 5 St & #EE

164



L7, LHD IZE8WTiE, 54 R D ORREHMKEICEI L, AN VX — oGS 2 HH, SRk
HEAR LS OHOEEOHEBIEICL) . 77 A<D UIAD L ZEMIC T 2 VB 24 £ oM
ZHEEL 72,

- BEEEYLAETT TR, ST VEREREM L, BE Mo BE o R4, BMETRREOMEEK. &
Vs BERE D FE B 8 < JEAKERE S 2 Hi G A PR 5 2 S8 RITZE 2 920 L 72,

- REBPAIZAITCIE . Btk v — R EOME Y v ROEESFEENRHCTH - B EE 71 b
YFr RV EFER L,

< TREAIRRT TR, SGRRAE ORI 7 e Y = 7 b TlE#E 2 > v o — 28K (NAREGI) |
BOXTF 7507 /0u—RaEXE7 a7 by IBML, T/ YAV ADNG» ST TV —vay
BTSRRI & LT 7Y v FEFEMZEFHE N O T - WERAKED - BiTE 7 v 77 Lzl ki &R
B L 7,

O HRARFAERTCE, ERAAAICB W T TF—< 2V —7%l, 28 L. #F7EES - RAAHOREZ K-
7oo ERZRCA TR, PRI EEICEA L T7ay 27 Ml 220RICHSET 272012, $XTH 70
Px7 bk —OBRRMERNOTHEE 7Y v &7 TTaY s b o= BFEML, HEE
MOMFOIE 222 EDHREEH T TS, N6 IFFEBIICE T 2HMAOHHL L L CHHliTE %25,
S, BERENIRC, SEEBOB R E TV, 2N ZNOBEBIORMIICIE U 72 & D W) 2 iRl 2 {554 2 2
LRI NS,

@ R HAEFEDONE - ki
@ L[] A5 O FEHa A

O HREDSERIE T 5 5B, REOBEVIZEE DUGES - WHZEE 2. 20T O OREIIR U 72 3L =
AEHEELTE D, NN D KR - DFZERERESAEE 592 BEE. IEFIFIH - HABFZEEE 8,136 4 (E7Z KX
B 13,053 %, B G RISANITERT 1 1,284 44, FEEEEYAUSERT ¢ 538 44, EBILAREZEAT ¢ 1,221 f4L Rt
SERFSERT ¢ 2,040 44) DRADIH - 7z,

O HHEIL, FeosEZ2RET 2 PRI & L <, EBRIER T - 205, ERRIFZREE & L Tord
ZH-TW5, SHEETHG 13 HOEEEY v A2 A 2B L7130, HEOEERE D & oL HEFA -
HEFAFZEE & LT, BT 516 2T AN,

O ENZRXAICE VT, #Hi7ic VERA BT oL FEFH 2t L. BElABEADIZETT I B T, LEEE
KA VI —% v FHOTCEREL? S F—2IC7 72 ATESS AT L2FHTE S k51 L, DFRIEEDE
ZEFTICEB T, UVSOR Ditii%®eiii 2 s, Eikas o mlfE/INBEHE Y v I~ R T 2% 8, SEBIcE
W, RIS T 2 BRI O REE M 5 72,

O FEGBIETZEINE, Hifo 2 FAH - RO HE L U CERL 16 FEEICRESE L 72805 A o S [
ZREL G2 tFOWFZEEEZ N . WNKACB T 28 L7 7 X< EBlEE T7 7 X <R A
i) OEERGEHEZ B L 7z,

O B R EHS N OBBEMATGER IS OB & FH—ORICIEH T 2 EATIRFADYER - &
BRIV AR - ke R 2 A 5 L& bic, SEBIOME SIS 2 2 2 =7 4 2UET 2448
ZEZMA, UEDTHO 2 2 2 =7 1 OEAIZ B MO OB I KX Tw» 5,

O EFEFMMZEOMEED T D7 BRI I T, EAfiaRIc B 2 SHEHI 2, HREF] & O fEfiak
KT 280076k (7Y Ay 7Y —ER) BEOREZTo %, . WIMIEECHE S S oFFEE
D Lz 5720, FHEEICE VT, masOMARENPL 2Ny F 7y 7EOIGE N, 71V y Ph—
FIFEDTE B EIEDEANE LT T,

O HH§x, Kol - B2 LFEAHICAE L, REIBEAIE 70y = 7 P 2 #0280 & . i)

165



BB JEFAI - SEFEZ HET 2R G2 H L TE D, 58, ZNTNORHEZEI E A >D, HHE
& LTEMug D EMM oG M2 Horicim L. FERL Tw 2 elifFs s,

® RFBENDEF WS - N

O RAMERFEHERFD 8 HE DR FEHHE I (187 4) T & L bic, FlRFEMMPIZER L LTDR
FARL (96 %), VY —F - 7T RF v P DR (206 #4) 55, RO VIFEEEE 2 150> L 7 AR TH
nTns,

O ENRXETIE, 132 Hafiz G G oMEHNTHMT2 92~ A Y 4« 27— ZHIfEL.
BRI RS O WESEERY - i 2 FI S 2 2 iU 2 7> 72,

© thax & o, [EIEEACHAE

O BMEROSEEIcB T BTRIATICAFT 71RO v R ARNMHAS 2 M T 2 & £ bic, &K
BRI L %2 BUD A7 BFZehEs 0 — M AN BH S 2 BRI IC R L 72, 72, B RXAD T=E%y b7 —
7 RFE ) ~NDBN, REREADIERT O TR (BRI ) OBEE2 13U o, INhaEECT oS D
R A= —=F A TV ANA R 7 =V ~D 17 £ OHUISHE A~ D BEHRIC b BRI D fLA 72, R
PHIDEBMOILA~DBRITICHT B E L CRHIITE 3, 981, S SIS X 2 tha Bk b 5T
WAL, —EOWRBEEDHKED O DR BT 2 2 LI 3,

O HRE & U CHIRRI D> D MR Y 72 [EI B TR B 2 X EE T 5 7 0, HER 2 AR & 2 THEBREIGATR ) %2 3% L.,
HEFEB OEHRE o % & L bic, BARKAMNEE 2 2 2 =7 4 OEBRWTEILTEE % Tl & 3 2 8%
s 0 BRI 2 SR8 « AR L 72,

O BHEDY —F— v 70 F, VK 16 EEATE L M A% (EMBL) & o EEE % fiiks
L7z, BARIVICIZ, JEREA2EpI2ert 2 i EMBL OEESLE 70 2 7 b (N4 AL X =P v/ *
EY 3274 7R, WEEYMFEO T 27 L) 2HEHET 2720 T4 XA X =YV TR 2L T
WFZeimB 2Bl L 72 2 i3, mEHMisn s,

166



4 RIS, & TR — PR E L7
AR B

PEffiige) S ZEA. AL #2281 2H 50 3BIROFIPEARE MO Z HiE L <. AR2HEA
FRL FIEFAT L - BRROZ b - TT ) AINALEISEI©9, ok, ABUE T4 &3, 2hzil)&e iE
ey ZROHTTEE L, SNORBTRTABICHFET 2 THIZ ) 2Dl T EDRVACRICHKL
TVET, ZOMVLRLIFIIAL T, ABIR, HLOEESCENZERL L, ofreRaohikameiat L., #il
WET R AR A RRIL L CE F L, Sho Z2BEC L <, Jaiiiy e sz Bl 3 2 L e, ARBEILK
L. WECHED 2 Eis NELAOBEZ HIEL <. ABOMOW %2 X 51t ) ivTwuhrldia h £
A,

WE5 X CHITT 2 TREARGN ) L) B, TREZORBICHED W THZE S N 5 Ky B TEbnTw
9, JHUTH LT, A 3ERIZO b DR L. HAREER TAAMIIZE ) 1. BARHIGH 2 EE O #iEY
ICED 2 WIEEERI A O A R L £ 3, L7t TEMigeIE, FERZHNE T2 RHAEdT L 13840, 8
WRICHICRZ 2TOMRE 525 2 i3 ENTT, ZORBIIRINICOZ DHESITRARN AL 2726 L
7, 2 0MiEHORT I EORABSHOIL 7 bu=7 2A0REZ % L, BT EORE 1 9 titido
BEDFRITK ST B L VLo FIIEFREIC W E EN B, THITBEDRELEDL G HHL LT, ThbL,
AR D RRIERINR 2 AN D TR D 72D DEHEL 70D . ZOHERIZH L\ 3L, OREOBEL % EHD
<7,

T DX ) IR 2 OME D & | RIRERRAICIE & C ERER OMRICELZENTE D, FR%
B 7RO 70 Y = 7 ML D DBLICEOROIIASERINE T, 20 L) BEORVIEDD
LRI 2 b o M O 6 22 EISH L WREERG O THE) 23R Ens oy, TR ottt vwbih s
2 1B WL, AR X DEZ SN2 HINEEZ Z0ENORELFERTH D | EROATELHE
FIGE 2 Rt ICRE S ¢, Ml IARRZUDIMCFEE N LB 20D EFALET,

SEMTRSE IR, ANBIBCHAEEI 2 D DD & KBIBAFF — L 2 fHA TITON S b D ETEHRTT, LDk
I BBRETH > TH, HEARICIIMZEEME 2 NOMAIN 2 FMDHEEE L 5> TTTbN 2 b DTT, ZHDHER
ZHLORHRANEED S T S L RERIGEALTCOE T, £, ZoMAOMAINZFEIX, FEO%
F LD HEN AN HPERAFEDOPTEARINE LW T E2ENTIEARD A, ANEZHEET 372
DI, MREVA Iz EHaa, LKAFELZITA2G2%M L., 22 BORVIERTXE TS 2 L2'HE
HTT,

RS HT o B DTS D3 R 72 2 FRISEIR DML G ) & SISER SN TELBERINFEEZEA S L, Fifio
FREF T HIC AT ORI 20 T3 2 L DRICHZT 2D Tl <, WIS & O EED,
L OEIRNGE R Z K28 %29 5 2 ENHEETT, KHARAVIIEME I, £ 3ICoMRABIN» S, KX
. WEREE, TRV X —RE AmBESE SRR HARRESIFIC BT B U EUKEED SIS 2 1T ) &
iz, B 2 IR OERZ A 7E O b & TR RSB S SR 2 BIE T 5 2 ik b, 21 HidoHi L
WERIZANEL . HEANHIT 2 Z L2 HIEL TV,

167



5 RZFHFEFAHEERE-> TH?
AR B

KPS FA AR, R 2 BEIEH O "THAF I S 2 =7 4 ISk > THE SN BRI TH D,
REOWFEE L FFI - LETFEOS 2 T bl & LTl SN E Lz, To k) A E LT
(. BARREDO—Niik T b - I EEEY AT (GEREE) 2% 1953 4RI 2 E O B B2 H ORI IE 2
THE e, HFARAER & 2> 72O RYTT, BEARHEICET 2 RENITRZED 2 DA 6T,
REDRIIROWIEE D —HICE L, REDFITBTF 2D HE LICH L WEEOAIEZ & HIF L 258 %
T & LT, A O KFTIEEMEREE 2 BRE & 52 T 2 0032 0RftaTT, 20k, BRLHNE L
T, TRIERR O IFAFIH, © TMEMEREORNEE O, & &, KAFHOH L uiassmb b | F75Es
I 2T ATk BEEAREREL OO, HEDR¥EICIIBS 2\ ORFERENHEBESZZISNE L
Tro T XD RFIBFE LT E 72 RS RF FIENE . R E AR DEMIIZE 247 9 gl & LT, DL
T agElowInrz2H->Tw3DTT,
® FLAIN - Jallii e B 2 HiE T 5 L, REOKRPHEOMEE I I 2 =T« OEEIIFEERE L LT

EMOMERICE T 5
O® (51 D KFTIHRF S A7\ RHIGE 25 s i % 3 - R L, SRR 243 2 L ikic, 2EoRY

FowfsE ORI %
® “AER - EHOMBTIL - FFZE. IR, B Rt 2T MW O RFICEERT 5.,

REEILEF BRI C & 2 A ARHAVTARERE D 4 (FZEREY (FEFT) 12, 2N ZNDFBICE W TRD LI &
R 2 LA - REAE 2T > TuET,

A BEAA ISR

A LD LR EREZ%RN S X ) Ic, BEEOEARATHZ TIEH 2 MEOKRBEOMHM A, 2FHT 2 &
EHIT, ZORELE L COKMEERD DEEBEHO A A=, ZHSPCTEIE2HBEL 0TS, KM
Mk & L Cld, BERILIBIEERIELEE (MR, IMEERIEREE (MEG) RO, HEEEEMELZHELTED,
MR LI TING D%, M2 2 =7 4 OMELZOAHICHEL TwE T, 4, T
LS i, TEHESE P 230 T, KROZGEIEC T — v 2 B0 5% & UETHOME S v
F7 =27 oFinE LToOREIZRL LB D, EBE 30-40 O HERAPIESfTbNTHET,

oI, YEIHOREDHEICH T 2HMEED., B2 LOREZEL LOOHEMNRFRE LT,
NOMEZEDIREZILIC LY =2y ay 7ThH 2 VERPIZES ) ZEEMEL T, HITiE, MLy
Yo COE WF7ekEBI & L Cilgdb it & Ol I OHEER A v —7 2 A AL L TOREZ LRI LTED,
A, 10 AL Lo EAYEE % 81 U CEBSRES CEEF v R Y L) 2L To T,

(BRZRX A, G REAITERT, S EYAIITenT, 777 REAFERT O3 s34 E)

168



6 BAREMREBEEFMAMREEZESRA

1 64E4H 1 H
AWERIIES 6 %5
RAEUIE K 1 84E7TH1 0H

HAARHAWTZE R - BRAA DT FE i fr B2 2 2 B
(H Y B OV

0515 HAARFADIURRE A BRAAREZE T (DLT THRZET) &\ 9)) 128V, b M2 EENR L T 2 B2 RO
CHUCEE T B 0 ofrsE (BT THZE) &) ALy v 35S (196 4465 1 S[HHREMAR
R, 1975452 9RRASHARESWIE) OIS ICh> THEWEEOD LIfThbs I EZHNE L
T, BAABATIARN R AT R ES (LT TRE2) Lv)) ZiEL,

2 RESOHEA4FRE, Ethics Committee for Human Research of National Institute for Physiological
Sciences &9 5%,
(HFEORNR)
W24 BREXZ, RICBIT2HEHICHEELT, F#E2TIHb0LT 3,
— WD GR & 72 DA D ANHED Y D 7 8 DILIE
ZOMHEMEA (BEDD 25512 ORKEE G (SR ROFEES 5 51
= WHEIC & > TEL 2 YA DR M O E R 126 2 Bl
2 BH2E, WENROIIAGHHICOWTHREERD L 1L, ZOHFHEEL RO IENTE S,
(FHA%)

W3S ZEA2Z, AHEMERE (DU TR &vw9)), ®IFTE, T8, iR R OB E T4%

b o THET %,
2 HIHOBLE I b 6T, ZESVBRE LR D-L4E, THEFOIRBLAN OGRS Z A % 2 L o3
TE5,
3 HiHDZERIE, MAMENEET %,
4 REOMEHIZ, 29LT2, 2L, FHEZYT R,
(ZER)
BA% BHRE, RHOHEIZL S,
2 ZERI, BEHRZH%EL, 20MRL% 5,
3 ZERICHBEDIH 25818, HOPUCOREBRVHRA L LEEVZ O 2R ITT 5%,
(E REE DGR

W55k BARE, ZHOBEEOMFIC L > THRIZL, FEOMER, HEHD 3T 2 EOAREICKk>T

"9 5,
(HEE FHi)

WO MEZEML L) L5234 (LUF THEE) £vw)) 1%, BIERERE 1| 5 oEERET I REREE 4
FOPEREREEZIFA T, MAMRCREE L 20 R o 2w, EEGHHEZZHL L9 L7288 0H
MET 2, 72720, HAPAEDBEMDADOEAX, HEARAS 1 © 25 oL FEFRF B MGz B2
T22LickD, EREEHOLTINZS I LDTE S,

2 WHEATRIE, HEHOHEENH - GG, BerICRBRICHE LI D LT 5,

(TBEDHE)
W74 BEOHEZ, RIBITF2XFICEVITIBDET S,
— K

169



=R RER
= EHOEE
Py AR
. IEE%Y
2 KRR OFMNEROHE L Z T 75613, HRE2FEMT 2 ENTES, L, FEMNRKRDOLG
1%, BESOFD L EHIEDLRITIUE R S 2w,
CHI5E %)
W& ZREHRIZ, HAKTRE, HOLICHEEDORMRZMENRICCEHICLVEE L 2T kW,
2 MR, RITHOWMSGICHEOE, B ICHIHEFIENRE 2 5o REMEHAEELZ LML 2R
5720,
(P& 7r)
W95 s X, BEOHEMBICE LD D 2854613, REMTEHEELZZHEL ZHOBH» SE L T 28
MUNICHREEZGERT S 2L TE S,
2 MEAOHKIE, HIERAN 3 TOMFEAFEHFICL VITOATIEE S v,
(BAEDFEH)
105 WHoiam X% AMiMEas S iR T 2 B IC B 2 PR A 1 B3 2RI, 55 8 454K 1 oM Ic KD
&, WFEFTEMTI .
(F55)
1 1% ZELOKEIE, MFEATEY v ¥ —REBBEEBIER I B TR 3,
(MEHT)
125 ZoBNOKETICBI L RERFEHIE, BHROHEEZ/KET, MARTRIED %,
Bt HII
CoOBANZ, PR 1 644 H 1 H» S hEfid %,
BRI CPER 1 8 AEAEWERLAIGE 3 5)
CORHANZ, P11 8HETHIL 0H 51T 5,

170



7 FYEEEEROUEICE SR IMIBIEH. EEDHEICDONT

HAMR Rl AE S BN - R ES RER
Pl 1E
(= 2 — 2 L hiRHE, —PRE)

TYOEBIY A L) DIARE6 H X DTS E L, SRIOBESRIEICE D, Wb T3R DA, H3H]
MEcBES L, Zauc k) TEBEYIOmakE L &v) . BIYSEICN L TEMEGEEPIES R IR SR
e —EDRMB TN L EZ6NET, Z LTI DERIEEZ T TBIRITBHREB L MRS 12 8w Ty
BB IEGIc DT DR, FHE, A F I A4 VEMERSNE L7, ATIE, Tho 2B L TH#2HOE
SATHBIEA L, FHER - HEEL EICB L THEY ZMESINS 12 K ) ERZEEL 2w E e x T,

FEBREI O by & TEIEBROEIE L) & IFHERIC R L 2 HIHT Y, EREY DAL EIZownT
. BREAIC K o THIE S 7 TE OB OVEHICBIT 2364y (DU, B snk) & MEREY O
il e OV S NS DI B 9 2 BEiEy (DT, B8E) Ick o> TRES N Cw ¥, —75, B9
I, SGRBAE O THFFERBISE IS 81 2 B 95s O SIS BE 9 2 AR Ey &IRAG@E D TEA 5
BIZB T 2 WY IERE O IMI BT 2 HATRE ) (BUF, ff T PR ko THESNTVEY, 2
L THARZM 2 IE, WA S OiEZ 9 . ERlORARIRH 2% 2 T, S8V 355 1B § 2
PBINBIFE 2 Bl T 2D E TN H 2\ I3SHE L 5 25804 F 74~ TEYIEROEIE & FEhiI 10 72 774
Fo4vy 2L, AE6H 1 HICAERL £ L, BUME - BEKBIE, TEIEREE L, THEE, THEAR
gy (ICHEDE THA R4 vy 2B LT, "EBREYOmita b & TEYRBOEIEL, 20 7E
I LEBANBE 220 2 C TEWIT R A,

1. SUEBYY s 4

BYEEEIEONR L 5> TR 2B RERIEEY (CbWws Xy b, ZHEY) 6. BYESTRRS
T2 EREY), Y, FESOEEBY L E. NRHFE (FJHER) BECEB2NTHET, 20Xk
T, EEEHYPLEEHY TIE, BOWFAIHPEIC R 2 70 ROBIREICHEANEILNTVWET, DF D,
Bz, BofHIco»T, ERFHEZEEL T0 30 Tidk . EREOFEALN LIk b L 2EEc
HBEVZET, SHOBIET, BYEFEEHERICINE THEIN T AEROHE (Refinement) 12, R
BrikoiEH (Replacement) ., fEHAZDHIK (Reduction) 2%BME 4, T3R DJHI £ THHEHLEINE Z LI
B E L, BimEns MUREDIEMN). MEAEORNR, 13, & LTRAE L L CoBIE 2By si &
V) BLRD S 2 OBESHRESTbN S 2 B LI N, TEFHE, L 3NF L, —J, TEROBR, 1<
DWLTE D) DPREIN, BHEBVHEEONDZ LR F L B4 5), REERBYTH-TH,
FEAGEMEZ LICARZ D ISR L, B ER LA b DI AREIC K> CHAISEA I N ET (5 4 5),

2. THERBY O fi 2% S CRE W NS EM O BRI B9 5 2838y - - - FEEREI O WAL 15

TEHE, 1k, BYEREE RS 41 5 (@2 R LoRMIcE T 255 00E) F4HEE 75 @0t
AH N EEHEOEES) HAHIHSZIEDONTVE T, Shlo Tk, OR A v bo—2id, TEEH)
PIOEFEDOEIR, (BT 2 HHE L v ) ORI T T, "B E R LoRIAICEET 5 2 Lk, EaRlEo
R, BRSO D 72 DI BEARTIR ) TEMWNC T 2 & O & & B % £F o CllIE 2 il R OPREE
KB EOMMICED 22 L), TSRO, EHRINE L, £/, SHEMA S0 TRAL OEEIC,
PSEBRENY) O i 25 e OVPRENE NS BHE LRI AS, B BINE L OB )IE U 7B 2 #ECR L > DB o 25 I

*4 http://www.env.go.jp/nature/dobutsu/aigo/law_series /law.pdf
*5 http://www.env.go.jp/nature/dobutsu/aigo/law _series/nt_h180428_88.html

171



OEHOBLED S#EY) Rk Tirbins k9o, HHFIE, REEDMESFICHT 21582179 BEXORIEAR

FHEICANL 2288 O R EGOMEZHEL 210K D HERNICE T 2 AREEOWMIEL FFICED 5 2 L, %

JAFIDSIR D> ORI INATON SRR OB DL T L,y EINTVLE T,

1 e

1 RN 725 205
Y& RE EORHICHT 2 2 L, AaBlAoERE, EREMTSE O S D 7 O ICHIR TR 7
bDTHEH, ZOREEORIMIC Y 7> TR, BYBmH2bDTH S 2 LIChADBH, FEED
FHOHMNZET 2 2 L3 TE2HPAICE VLT, TE2RVEWEHET 2 HEICRb V2L D%
Mezze, CE2RVFHCEEIN2EYORED T2 L5 XD B OwEY] 2] H I FLRE
T22 8, WRICHAICHERBEICEWT, TELRIVIYITER/HEZ G2 R WHEICK>TT) &
LRMIRT 220ic, BiodE, AR, BHSICE L. BT 3 EHO KK OETEZ Lo T
TWIE 2 S8 M ORI O RIE Eo RIS 0 2 2 L, £, EBREYOMEIE 28R OMHREICXD
ANDAEAr, BESUGMEICN T 2 2FOR IR O FEOETFREOMREICEED 5 2 L,

ERELAbC, Slnl THEE ) CRR N & e B REFHP S N FEGH L, UTo@E) T,

O FELORE D5k« FEERENIH, FEEDHINICBD & 2 WEH - 55 %2 372350 OY) 22 1685 O i iE,
FEBREE A~ DOIE - NG % X 2 70 D fiE R &

O Mugg DMEiESE « 5% O BRI SR 2 JUE S 2 »#ip <, H 4 0 BB HEN 282 551479 720
DINE &2, W, WA, 5, 5 S, MAEEHORS hiEh &,

O #HHEIMDOMER,

O fEFHFEOMIE : BNt L e Wil - GOk, FBRFEMH & ARG DL EIMEHEDITE S RO
& FRRE DR O, EBREMW O L IREDRER (MR D LRSTF R0 E N 223K 0l 72 &)

O HHEYOFERE + BAREOMIARTHIED & AEEDO R AR ILRE,

O RO & BEARFOMIE © BIRIEBI N DMK GEOMB A K FICB W TR IR EHEL EOGHH%EZ H 50
COERT 2% L,

O NERMHEEYRE (BT 2 Jik D113

O EERBY ORSFE OB (Z20Jik 0 AT, FEEE. WES BT 25 EIRO%M 2 &, kiR
LEEE)

O sk kIR D EH >

O ERSICHT 202 T 27200 8< T 2%, ERK T oRSHICELRE,

O Bh - Wi X d S OB 2 BIO I S v AR DIV 2 2 L ToEY~DAaHZ# T %
(772 L. REOMFEZ ERHOFEL B 2 5615, BRI

3. THEARRRE, & TAA R4 v - BYIROEIEL

(1) THIZEHEBES 1< 1) 2 B IR 0 F2EIC B 3 2 AR SFy CURlAs) *6

(2) TIEEGBIA ORTE S 2 FMHEEEIC & 2 B SBE 0 I B § 2 AR SH (JFE57814) 7

(3) TEYEBRDMIE R EMICINT 274 B 74 vy (HAR ) S

PEIEER DAL ) 12T, WFZERERYIC X 2 H EHIH & DT 828R S 1, 3R &k 285k L -39
st (Wbw 3 THEARNRE) A3, PHEARN 2 AT 2 7B CORRIEAA, BAEFE) 2k ->THk
CHESNE L7, SRR 2 FRICRBINBIR 2 RE T2 2 Lok D) 908, FEARIREZEIE 2T
FR2AT ) 1O DIERWPHAD B Z R L TR E T, 2 2 CHUEHEBI D EBIN B 2 50§ 2 R 2E &

*6 http://www.mext.go.jp/b_menu/hakusho/nc/06060904.htm
*7 http://www.mhlw.go.jp/general /seido/kousei/i-kenkyu/doubutsu/0606sisin.html
*8 http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-20-k16-2.pdf

172



5, IEHA R 74 (bW MRS OFERMAE X D HA 28 I S 1, T IR IE 75 92
WEIZ 7284 F o4 v (BAT, UL R o4 V) MER S E L,

Al SERHAE DI OREITH 72> TE, [HXHADRREA "REFEICE T 28YFEERICOVT) 2
LI, TNCEBIET 2 cERBED Sk L, B4, BB OEHIEMEIC O v I BT 0 TR 230
fEIcINF L, BMEBEOEMICBT 2 RGN AEEZ6T 203 KEORTH Y, BIWFEBMEHE S LK
BINBIRE 2 SE T %, B HEEBRETE DR L - B 925G, B0 ROMNIC X Y BiYEBREERIC
Lo THRAING, ZOFRHAOWME LD Lo, BHORIHYFESHGHZ KR EZZHTI202REL, %
7B BT O ER ORI O W THEZ R, BT 2, Lvw) I ETT, 5, BYFEREmE, H
BRE OfiiEE - (E ICHEFH T 2D 00EEN Lo OBEIIM, B CORBEHE, HHRAMLZ EDEE L SN0
¥ L7, BVERZESOLE L ZEMK, BIWEROBIEEOFHOGR, FHEHERO O OH DR L
Z OFHI, FRAIC OV TR, % Ok ZEWGERS I Nz, LD LT,

HA R T4 viF, PRI & > TR TR WO, EERBYIOHIT 72 EI1200» T ORMERERE IR L
TwERA, HIFSNTLERHHLE LTI, BBESOROHE., BIMEBREE S, VEFETHOREE LU
FEERAE, (BN OEPO N 22, EREY iR L ORE, EREYOMBEE R, MiskE, L8R,
HEVIMSEOFN ., Zoflt (FHRAL EICow»T) TY,

4. L&

iz, THHE) OBUETH 2 TEYEMEENE) OSROSIETIE, KEZRH T2 TH D HRaa,. &
BOEDREZ (HYEEEREIREECL 25 THL700), BF#R2LET, BROFAMZFENHS L
% 7w DFFRAHELICOWT, M SNz 2 EBMNITMATE E v E v, R iIc G nl il 138
AINERATLLY, ZHEEYFEBEOBEIE TR E LT, TBIC X 28FAAHRECId 42 T, THEEH,
ICEBTENLDZYTHZ LHfisNIEEZAONE T, DEVBIHIZIHEL 208D H 212 EDFEL VA
WIEDREVRD S ol bFEZONET, L LEYFERICE T2 THEEHR, i3, THHBREE V)
HWROHFEM, TR, TAOEM T 20 A7) THEEH,) &wv ) BESEHEETT, 5 HERICIE,
O TEY R ENE ) SSUEORHI L 2 D Z 0 1-2 4FHTh o FHESIE ORGSR S s Ll b E T, 4
Mlo> THEEHME, S TEpYSid st (&, pF%iE. EBREYOHMR, BYmEitMEoNEE, EHOEMR L &£
% DAL BRG], ERIGERZz BERTHREL DO TY, AR, MR Er2oRELE LTI VT
IR BB THAZH L LA, ZITHEERORAPHEALZKME L T2V X — 2010 2 DREICH
DilEnzZ i, WCEHMOBZR L ERGET, Z2LTIDL) AENWKEICHT 2 Evwozl &
ICR 5L ) RERICHE I N B I7EEOEMRICIZ, F1& & bl IE 2B SEDT 2 b i 2 (il A3k T
¥k, —A—ADQTHfRE T8 YNH) bDTT,

173



FHEPMAMRRIMEEERZERE

(FF4%)
EASRIIPS I FORAE RAEBE AT e Rt Bz
e #— FOR R RIS REEDE R ARG IIERE Bz
RS FIE Pl RS BRUSERAEERT B
KH RE HIRBERERSE BRAAEl 2%
(st e ZR)
Malcolm S. Brodwick Associate Professor, University of Texas, Galveston Medical Branch, USA
M HFE R Foli R BRIGERAITSERT Hidsz
ey i KICRA: REgbe R tFiRl Bz
Thomas Wichmann Associate Professor, Emory University School of Medicine, USA
IS FESINSZIRRER . RAEBEREWIFERE Bz
A #11)] ZHRYE REBERRUIERE Bz
Rusmus R. Schroder  Group Leader, Max-Planck-Institute for Biophysics, Germany
P TH— KBCRA: REpBid: anBERERTFE i 2z
SIS ERERIRE BIAR - GRFEEE e v 8 — Hi
(FTA)
i FH 28 RIFTE - #d%
HA P Btz - HLEPT7EHEY T
ftarfr —f& Bz - B SR Y T
FATB 5 Bz - L T
FEA g bz - WHLEREE Y R
A FES Bz« IR Y T
N NS b7 - BHEEN TR
K BIRHE G S A A A TV A v ¥ — B
KIE B4 b TE =2
(Bl )

174



A IR FR TR D AR ETAE & ISR ETHE
2007 4E 3 H
B ORI EF IREESE A
H AR AT bR
A B AR
BRI E 2
ZHE [MH Z&fh

2

AT ARBRERESET

HAABHARIT TR

B IR A S 2 v & — AR AR i
T444-8585

B R 5L ]l T HH RSP ] 7P e 38
HHad 0564-55-7000

F Rl 77 5 — AR 2t
http://www.brother-p.com

Formatted in IWTEX 2¢ by ki
2007 4£ 3 H 27 H FT1ERK
(Z DHPEFAEMZ N L TV xd)




