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PR 28 7 17 11 17 6 86

JERBFES AR 220 33 364 30 79 18 744

BT AR A 9,800,000 1,132,740 9,199,100 1,120,000 2,130,000 | 1,200,000 24,581,840

i Ee A TR 8,855,800 1,334,780 9,051,150 1,287,260 2,621,260 | 1,182,940 24,333,190
2004 EJE

E3NES 26 10 21 12 18 5 92

HRZES AR 195 41 271 27 90 16 640

RE T R AR 9,406,000 2,285,000 8,500,000 1,120,000 2,130,000 | 1,200,000 24,641,000

R R 5,676,560 590,270 8,365,430 1,122,320 2,130,010 | 1,209,956 19,094,546
2005 4

PRI 34 29 26 10 11 6 116

HEFEIFES AR 201 126 439 29 42 19 856

R R DR 9,453,340 6,117,180 | 10,650,000 1,304,000 2,046,020 | 1,352,000 30,922,540

kBT 7,554,280 2,629,500 | 10,982,770 1,254,600 427,910 | 1,042,240 23,891,300
2006 4%

PR 36 27 25 14 13 7 122

ILFEIFES M B 266 108 449 41 45 25 934

BT AR A 9,667,554 3,690,802 | 11,500,000 1,639,180 1,520,840 | 1,403,460 29,421,836

& AR 7,658,620 1,983,710 | 10,769,300 1,562,180 357,720 | 1,040,000 23,371,530
2007 EJE

2GRS 33 27 26 13 19 7 125

HRZESIMAR 212 109 415 47 62 16 861

REET F R 9,307,802 5,136,620 | 12,109,940 1,799,060 2,047,140 | 1,318,506 31,719,068

REEF TR 6,059,270 2,721,340 | 10,575,860 1,678,080 726,960 420,160 22,181,670
2008 4

BEREEL 35 30 25 1 13 15 7 126

HEEIFES AR 184 124 495 11 36 62 14 926

B R R 9,355,910 5,118,530 | 11,926,400 750,000 | 1,959,040 2,975,440 | 1,060,446 33,145,766

THRE AL Z I 23 A 4,500,000 4,200,000 - - 650,000 650,000 350,000 10,350,000
2009 JE

PR 37 37 25 1 14 16 7 137

LE RS IR 186 114 422 21 42 53 17 855

T B SR o A 8,663,280 6,272,913 | 12,079,660 750,000 | 2,225,400 1,922,024 938,140 32,851,417

THRE A 2 il 7 R 5,400,000 5,550,000 - - 700,000 550,000 350,000 12,550,000
2010

2GRS 43 32 22 2 21 19 6 5 150

HFEPFZES AR 165 127 365 13 73 75 18 14 850

REET F i AR 8,456,670 7,617,008 | 10,788,180 750,000 | 3,422,100 2,995,060 912,740 | 750,000 | 35,691,758

AR TE ] 0 AR 4,950,000 7,156,000 - - | 1,050,000 750,000 300,000 - | 14,206,000
2011 %

BEREEL 41 43 23 1 19 26 7 9 169

ILESESINAE 187 151 386 10 76 98 17 14 939

R R R 8,654,774 8,714,130 | 11,982,360 450,000 | 3,035,450 3,759,700 | 1,246,160 | 450,000 | 38,292,574

THRE AL Ze 23 A 4,950,000 6,942,000 - - 850,000 950,000 350,000 - | 14,042,000
2012 JE

PRI 44 44 21 1 18 33 - - 0 161

HRBFZESIAR 183 158 356 15 70 130 - - 0 912

T2 SR o A 9,246,760 | 10,541,760 | 10,127,680 750,000 | 3,250,714 | 6,314,550 - - 0 | 40,231,464

T RE A 2 i 7 R 5,700,000 9,952,000 - - 900,000 | 1,400,000 - - 0 | 17,952,000
2013 EJE

PRI 34 53 20 2 17 26 - - 0 152

HHEBFZESIMAR 173 190 298 19 58 92 - - 0 830

RET H R A7 7,372,710 | 10,697,270 8,793,860 | 1,500,000 | 3,007,200 | 4,375,910 - - 0 | 35,746,950

AR TE i 0 AR 4,950,000 | 11,302,000 - - 850,000 | 1,200,000 - - 0 | 18,302,000
2014 FEE

PR 38 73 19 2 10 25 - - 0 167

ILEZES A B 190 256 339 18 36 84 - - 0 923

R 8,150,230 | 11,399,190 9,433,630 | 1,500,000 | 1,537,080 | 3,941,860 - - 0 | 35,961,990

THRE AL Tl 23 A 5,250,000 | 11,602,000 - - 400,000 | 1,100,000 - - 0 | 18,352,000
2015 FE*

PRI 41 79 19 1 9 25 - - 0 174

HRBFZESIMAR 195 266 314 21 34 88 - - 0 918

T 2 Sl o A 9,944,400 | 13,911,750 9,236,490 750,000 | 1,566,320 | 5,663,804 - - 0 | 41,072,764

T RE A 2 i 7 R 6,000,000 | 13,252,000 - - 450,000 | 1,200,000 - - 0 | 20,902,000

* 2016 4£ 3 A 31 H BifE

34




6 HWBRITRERE

6.1 BABZFICH T ZERNZEMRS DK
6.1.1 iR IE|MOIEEIHR

BEOHHED 1 DX LTHBLE TERRBAIC
B2 EBRIEMAETES] Tuy s ho—Dk
LT MBEEMBIZICBI RO TLIE] 2B
[ feh AR I PR D B S AR S ) % AR BRAEAS UL & 70 D e
LTWa, SHEERIEMREED 5 EHIZH 25, A
JEDREE % LR IZEL#KT .

IR & FEE TIOVEIY % I\ T4 A=
AN DB % D7 72 h% 5 AR R O I AL LR 12
DVWTHIZEZ{ToTWd, LrL, BEROX Y v
ZHDBIFEDORLRZFHEMOMBIZEZ a4z
TV, REBETIEEEL NVE Y —LL AIZDR
CHEBRFIEZFFE L. MREaaEs . Mokd s
BEREDHEB E UTHoMTT 5, THh o DiffsEIE.
7R FIEORFERHE O EH AR E IO AN RG] H
BEEING, &Iz, REEMERE T VT &L
EUKE (hE - @&E - DARFARY, R4, A —
ARV TRE) ORFEE ORI EM ARG E % Rk
LTEY, HERBR 7V T7HNTRENIHIZREZ N
ROSNTED, EHY % G D TEE AN AT
175,

SAEREIX, 2015 4F 10 H 4-5 HIZHFZ2E i i e fiks
BEATdH 5 K Y [E Tubingen KED 5 11 LD -
WgeE - KFEBAEARH U, BIKSE X A4 B — P 2258
FIZBEWT5  NIPS/CIN
% BAME U IR ISR R mskin AT bz, IREE 2016
££ 10 Az Tiibingen KFTITS Z & BNRELTWS,
2015 £ 11 H 22-25 HiZlk, XA CHESMT7TIT X
7 =7 ARHEEEAE RSP IThb BRI, RS
SZIU 2% < OfgeE & AR E 2 AT VWS X
AEF 270y REOMELE L DRTEITV. &
BORGEDH O Filk EIEFRLERP T DI, IREX
2016 ERIZHATORMEZ FEL TS, A—ZX 7
D 7EEL 2 — T AT — )L AREFED S S
e DFEBEIN Y BT TH 5 Housely %A 2016
3 H 14-15 BB U, 58O E#ED
HYFHBLIORREGHAEOE D MAZDOWTEELA
WEITo7z, 72, 2016 1 BIZHEKRENS 2 4DH
T PL A3 iHE 32 7301 & R EE B A FRT 12 1-3 38

Joint  Symposium

35

WA U 7z, AEEREF A & 1 HESUR 1 20N IRAEEIZH K
YEHMTLETFETH B,

AAEFLIIARFEDO FREPHIE S N7z, LB -
HEW - BFHD A 2 N—ITIIREFHE 2 137D T,
TRE - BBEOADREEIT o7z, £z, HEAFEE
PHO DO HEE T 5 TEEGEREFEE] & WEFIZE]
ShEXEL., MEERROHEL TV VI E2ITV, &
AP L IR PEDIREEDLIET LI L 2 E LT,
FEIZAEIRIIAR Dy S BRIR U 72 3 REIZ T L C o A PR
NEATO T,

ARFEEOKE 7T, 2016 4 3 H 10 HIZ Rk A >~
77 VY ARV RZ—ITEWT, R LS
IR TS B 2 DO ESR R, THRRARRIC
BT 2 EBRAEMLR O : BREEMRIFIIBIT 5
oEFLPE), Te vBLCETNVEYE AW {4
PRI OMRIH ] L BFETHR TV ARY T L (IR
AT —UREGRIEORE]) ZHML. NTEA
S L LB, SBEFPICHHAF TSI 21TV T
BRZEWEZ, (FusJ L #£il)

1. IREFHTE
ANt I NS
Thongchai Sooksawate 1% 1: (Chulalongkorn X%

24 EE, ZAMEE  RATENFERERERZEEM)
Gary Housely ##% (New South ~ Wales X% *—

ANTVT. BE ZA BB
2. ERBIAMZIC BT 5 EBE AL DR « H6E
AMBVEIZBIT RO T PE] T - INEHROREEN
f5E] Te & KT TIVEY % 72 k2 o w5
BOME] SHIEZRFEESGFER TSV ARY T A
[RAT— U ie Bl RE ]

HIK : 2016 4£3 H 10 H (K)
et I [ e A G VS B
SEAIIE. 25 VI &6 p. 193 @ 2.7 1I248#,

6.2 TEAMZHRICET 2 ERMZMILR
D
621 T[HEESRPICSIZESTERE] 70O

ok
2010 FEEE L . BEME TEARRIZEWIRIZ B 2 EERWN
FMPEOEK] D0 EDE LT, MEeEmaBlZcs
AL ECIE] 2EHRERT S o7z,



ZOHBIILLTOMY TH B,

L NOREBRERHEE A A=V T EE [LE - F
Maf>Z L] & TIREHLEHE2FEO>I L] Ol s
NEETHD, TESE] ZHVEZBHRARIE ok 2
F RO TREAZWH DD XS ICRA T, &£
. TZE] & TRHFDZ k] Ofif%2aies 7546%
BMYATLTHDEEZONS, 2OTRY I MT
E. BT 0 THEAERARD SMIRR, ERY 2T
LETOMAREZ FEOoELIE] LWVWH F—U—NT
WA, EROEEEICFEAET Mo EEMD . /24
SEOR-THREEZHONMIZTEI LI, KL
MEHEIZB 5 TPRE e T OB (CBT 2 5B %
5, ZHIZkoT, ERKRES FORO T L TN LD
MEEANOPIZ L CEMREMBEREEAB L, £
UCEMKIZIZE hOERBOAIFKE2 -5 FT 028
R4 sz rxHET,

BORAEE & 72 B 54 (2015 4E1%) 1IXAFOGEI%
FEhi L7z, (1) 2014 4RFE & 0 Bl o 72 AL BERF - 028
fRATERZEEM (AU fsE=) 2&0, LFICiET &
512, IO 8 iffgEE. MK G N1 A D 2 fFFEE
HAFD 1HERE, 2 FFO 2 HREDEH 13 =
DSMERTz, 7=, HNEANEBEE % E&TINE AW
BEOBMERT, DFEPL VAT LT TOHRREEM
BEDOLRRRBEDS TFEO &) ICET 2R HEEL
7z (2) SAEEEIX. PHEE, TGE. BIE% O EBR R
FZzDHDICELAMITHEAL, L8 a1 A2 E
L) A, 27 BEMOEHEEICS, HEED
B ixfibwnwZ e e Uiz, §TICHIL 7z — X
BOE, BMEEOREMIE & MH L TH5E 2 #itE
U7zo (3) 51T, 2011 4EEICHIA L7z, EERFZEHL
DT )V 7 [ B ) ik 2 D A ) N7 5% & HEE ST %
HiEd. WA CIREE L T\ 2 40 E AW O kb 5,
X070y s NI E O RIHENRE O %5
Bx, SHEELMELTEBL, FEoNREEE
WAL, PO 3AEMELEZ, (4) 2012 FE XD,
AHRRF L AR THEEE GBI B 25 ED

36

551 ZBHMA L 7208, SAEEIE. Filo 3FE2 IR
TEMEL, (6) RAY - Fa—UEVTrURFELDE
S5EIGRY Y RY Y L%, EHPHIZ, Fa—E YT YK
FOEFEEL 10 HDOMFEHEZMWZ T, 2015 F 11 H
56 HIZBMEL 7z, Fa—Er7r Yy RFEE OB

E. TR & TS &) T L TED TV S,
(5) ZA - FadurarvKFELOWAMRRIZBE L

Tk, 7YT7 AT =T EAFRES (FAOPS) o
VIV ADY, 2015 4 11 H 22-25 HIZ Ny 2 7 THfEX
N2, ZOBRISBOITbELEZITWV., SHFE
E RO VRY Y LAFERERBL R 0T, VT
VIR, FRS EVN— T OARRGEE, R E.
EKMEED A VN=I3BMM U7z, (7) 5 46 [ 4 BEAF
EE Y VR L “ Homeostatic mechanisms among
interacting organ systems — Key to understanding
obesity” & EMEBIA —HF 1 XX, 2015 £ 10
H2-3 Hiz, &b REERESESICTT, 2 36 [ H AN
FRHIETYT - AT =T Y2 &FTH
L 72, 20 2 DFEA DA, WS S DFFEE D T £
T, MBIMNEIX 159 HTH o7z, BURTEIZE T 28
RN TOEEH, BETHOEITORS EITwEsr sy
X%, %< ORKECHEATTDNE, (8) X 5T,
2016 fE 3 H 10 Hiz, fEo&E7ny o b (Y A
REIABER), EE 7oy o7 b (Y ATE
%), TUT, EBPHERBRER 7oz 7 b Te
MEETIVEM ] (Y ERHHAEER) 03 7Y
7 bERT, TMRAT—Y ORI EGREORE] &
BULKRT Y RO LMLz, fishn o 10 40
AEHAE ILBVWT W E, REMRDOIIEZBAL T
ez L ez, BRREMMZEFEDOREIZOVTS,
BEREMoT, £z, TRI I M AVUN—DKT
WhE, FAZ—kyva it WTHEML 7,
EENADHM, BLUOKRTY YRy YL D70 s
7 L, VRSO 3.1(p. 194), L 2.7(p. 193) 1245
#W U7z,



7 ZRTHERMFHEEEY S —

71 HE

MBI ZE X 2 S M, AR IR, fER 7R & D% JE
NORBBILVEEEZ R LTED, £7/2, B
O PR A L U TR D A d R F O #ilE D & ]
ORT 1w A, DRERRFEERE DR~ L7 e
DR EEETERIZL>TETWVWS, ZD LD
WHIE O ENBE L SN TE TV SN ZEME % B
DEIZBWTHET 25720, 2RI FERNEIF

Z— (AT, 2wty Z—) Tk, Z0k>%%
I@%ﬂ?k%béﬁ%%t%vbv—ﬁ%ﬁﬁ&ﬁ
. AR IO IR IR A AL % TR B 5 B % fR AL
b\it‘£&5@ﬁ®ﬁﬁ#bﬁnkmDﬁbéE
TFAMBRERE T2 L, EH%21T-T
W5, & —NITIZNB R I R e R A
TR R BT E, B RENEEZEAEE. NBR
FHEHAEE, REEEMEEDO L BEEEL TW5,
2015 FEIZBWTIE, FilOHEZITo 2,
1. FEEEEMREZEH U293 T « ZOVIOHIE %
R U 7= 2L 28 D E e
2. ZM b ==&V I F ¥ — T b, Y,
Z v b DRSS 7 S iR [E] i & BIER - fRAT - 1R
1E3 B~ DR

7.2 TEEDINR

T, MRT - OEHREMS S LT SMEECH
7 n Bl = BE LU TR DR Z XA 5 & T S5
EXET BD. YNT 4 AIVHIESE 2 TER LR
(3 7 Ad o 1 ) EHEZPAHISERT ITIAE L TR 2
T 5% BER - HEHER. RO, HEPEEHE
Ufeo RIEEISHDVIORIEZIERHL, BEER L
UCTABAMRE L ORI, BIUIHREE X
fie USHE OWE & #EdE U 72,

R AU =2 BT, TR A IR i J ik

37

WEHEHE T 02 S LEBfR e LT, TR T AN RE
DEE, RAVVYRITVLRY ATV AAT 2 —
e R AT O AR - EE, RRICET AT LAY
D —AKER, KR TV OFRITIRE OIEB % 1T o 72 H8,
SR 27 & D IR A SIS HEE T 0 S LA D FE R E
I H AR AT 2B (AMED) & 742 b, AMED
WOHEBRIZ I ER %5 Sk nrz,

T/, BRZEBROHEEDISHIEICE DO LH5TF
AMEBRE LT, RFC XD 2EDS 15 4O TS
FHEBEKL, ZIRT I L= &LV 7 Fv— Tk b,
Pov. T b ORRIREITH S MR % BlER - b -
fEg 2Hffi~] ZBMEL. BEE, = KR ¥, e bD
Wo<rnm - I 700fHICET 23R KOESE, BX
EHEOHGE NEREHGHEOTEVA N L —Y 3
>, MRI QJFEH & JSHIZDOWTH#RE & SMEIHE S
BE 20 NEGRIEOTEV AN L =Y arviiTo
7o HEETEMER O LR 2 e 1l L — F — BEMET I
& R EE O M. 3D-SEM % F\ 7=z Ja) Al it ] %
DE THMEEERD 3 WOTHER Y AT L, 51T
T A NVANRY R =T X B R R B DR - R AER
MicB T 2HEEER L7z, 70277 LIEE VIH p.
191 ic#g#k L 7=,

7.3 S&ROFE

Lot FEMBI M v 2 =1k, b MR
WIFEHRIEHERE 70 25 L e BE L TRRESI N2,
U WSRO FAE % 124 U T\ 72 15 H IR 2R 3
AL (2 D%, AMED (ZBE)) U7z#&i
AT TH o7z, F7REE (2016 F£E) £ 0
HULWHEETDH D 2GRS SRR D5 X
naZeho, FELZEATIEKEDD. 2015 FE
Kz > THRGILFENBI A v 2 — 2T 5
iUk, B, ==V &L IF¥—I355
Lk,



8 ERHZEE

AR I, EA DO KT, TFEREES & s E i %
AT TWABD, & IZH/THBKE L HEKERN
L Tld, EHMIZY VR A BEL TWA,

8.1 HEOAHEAY - £BEFRHER

VIRITD A

APPSR AT (BHRSFHIX 1 B K25 E) 12 WT,
9H 19 H (1) 13:00~18:00 (= iz, BINEE
. 111 4 (EFRE 62 %4, & KIEN 49 %) LEHT
HoTz,

[ AR (] 2K 12 31T B A JTHRAT Y 752 3 Bl i T A
NGRS (b B REF /R . TFRAEOM
MR E T HRAF U 72 RS AT A 1 = X ) SRS
THE CEBERRZEAT) O 25HEHOH & RAX —
BEELBIZEDBT7Ivvab—2 (KAZX—HIZ 63
B, O BRI 26 8, 4K 37T ) Kbz, W
NEBRENHNETIED 725 DD, 1 HIE VWS RS
NERHEOHTRIESOMAEERRBIZTE—LTE
TWBHRKREZ S TRVWERDAEDBREBNTL X
W, BHFEMREICE > TH HY O E BV T
@ AIZ 7T =T 20 2FX R VERICR-
72U s,

7oy va b= BORAR-FKERTIE, EHTWHE
& F L OB G E DMAER R T X ) ¥ ) TIEFBIZ
fibnTWiz, RAX—& T, 17 THlE» 5 AT
ARV R (bR R (F0h R K BRI T
geft). [ ERONY 7 HERE %\ 2 MR HE S G D 2 1
Hlg ) R RBUR (REEIGERT) D&Y 2 FE
Thhiz, ZD%, FRY AT LR (ZEHE
i) & 7T IMRI EBED RENTbh, BEH L
ol

HHERFIL, BREFZLEDRERFETH,
B M7 bdMfiltih g Z & DR WIEE - KRED IR
DN D Z e N TELRWEATH D, L
% LR % D7 Sz RS S Z O Y VR Y Y
LD SHENOOH B, 25 LEREMSE, Sk
LG L TV EHEEESE L, Tu s I A
IZEEVIES p. 188 128#,

38

8.2 %5 EMTRMNMI-EEMERS VRID

L DR

AEHL TSR AT I, TS E TR O AR B B [
NLRFIERFZEAT & U TR S N7 5 K I 252
L2011 EELVBESRAY Y RIY D LERBEL TV
5, ZOARAYYRY T LE, MR E RO E $
2 WSt DFMT B & AR R o iE AL & By &
LTHD, 2015 FEIE, 5 H% 2016 4£3 A 1 H~2
HiciEa >y 7 7Ly Ay X —TEMLEZ, SHIE
MFZERTIC Il A, SR E W 72 55 AR B A 5T
AT & BITEEEL TV A AP EREMET» 555
MEB/T, 3WERIZEDEMES LT,

FRNAE & HREEMHI VTN CHREEIC XY
RE S N ILFER A - LEFESTH 5, LEFIH -
SERIFZE M0 AT & K22 L R R B RE &, s U T IR AR
A - SRFEAE E RS, bAESEKROMIE IO
M EICEBRT 2 Z 28RO 5NTWS,

ZIMNE . HRIATD S 18 &4 (B 5 %4, IR
NHE 844, KRFEFA 2 44, EFMAE 144, T OMIRE
24). HREEWPS 54 (F% 2 4. WHHRLITH
B2%, MiRE 14). EEBI»S 614 (8% 12 4.
WBUZLA NHE 21 44, W%EE 16 #4. K¥EBE 12 44)
DEF 84K/ TH o7, 7027 T MERITRHIFEE 1
CHrmmeae) . SRR 10 @ (CZEHLHF 5 . FrRixmr 4
B, ZEM 1) CRARXR—FHK29BETH 7z, [
FRIIIHE TG D E T, RHAEFRPID S 1ZBIE
FHEBBUZINZ, AR ER D K FRBE 1 45K
EATWIGR R M e Sz, RAZ —FERITEN T,
GFRREIZ PLE D0 BubMF@Eimr b I h, #lE
R % B 2 C B 4 TR A L Ot aa AN < Yestds il
STz, HBHRBLEN S MBI EAT T —FF 5%
PR, JRRE % AR & U TR % e 2 FriR ikt
NEFNDOREOIMERRIZISENTEDY, BRIV YV
KU L UTHET 2 Z L IXM% %2 2 ElicE x
5 ETHREBREVEEZ D, WEFEEIZEB & HriRix
HORIT, F7=5FEITHBENTE ZERMAOMTEN
FTNEEOHEIEIETNTVWE I Eh S, SROEE
HOBIERA L) —THY, 3HEFOLTEH —E
BEDLZEVPEFING, TS T LIEEVEE p. 192
(A2 '8



9 ERFREE

9.1 EFEHZEREERESEE

BB R T % D H AR 25 B o £ BRI
FEBRA et oe B & U CEBEDPH 0. EBRERRH A
IZITHbNT WS, HAREREHEREL. 2005 (FR 17)
TR & N7z SGRRFEE T RZE BRI AR (L
HEE] (2009 (FEE 21) FEETO 5 ) 12 KFHH
FIHBBIEANE UTHE—FIRs izl ch ., Zo
HEDETIZH Y5 T2,

HARIAEHRE T, R, B, IR IC X
DRERLE N B EBRIR AT & . £ O NI FEAT R &
UCOEBGHEESEPZT SNT, BEL L ToOEBR
ROHEMER M > T &7z, 2013 (FRk 25) 4B ICHERA
HIZ B W TSR A e S, Firzi, NGRS
(Rl ARIEISERTR) 2ZARE T2 EBUEREZR
RO SN, FFERFLEA A o 1k, AR,
HEEBRMNEE L LTl o7z, £72. HEREAEIZIE,
RIS s AL HEE AR 3N S EAYD | [E B =
W, HEEARBIZET A Z oz,

B EBREIE IS 27 7Y a vy I 7Tk T
72) EIBR 2 il & U IR R R ES 2@ U 7z
AFEI 72 LR - ISR AGE B DR TOAM) EBR
W1 % HEXES 2 72 b D AM R R O AME KD H
E. REI 0BG T(BREE) ERRAFEMLA L U TOBRE
B e O HE B R B RAEE o) 2 LTwb,
2013 (% 25) fEEIZ, 272 ay 75 Uzl
U 72 SEIRGTH IS D 45 1 D BARK 72 5247 H R S a8 & v,
HAGEL K OHGED 2 SEOAHEL, FEHBREED
PR, Y NT o HIVEIE OGS, BthE 7z,

2014 CFAk 26) 451, AEADZIT AN Z FHFT
SZezHMELT, TVA MYy TRIEDHDOIEA
R 3B TENTN— AT OFBICERAT 2L
PHRE U7z, I WTH AFEE 2D, 2015
CGERE 27) 421 A 1 HAFT. #F5E1RALERIG = FrJE D
E BRI ORHMTEMEZ AL, BlECE>TW
B, ML E LT, Ry BIONT TRV
(EMBL ) 247 4 A% BT S Z L 2 PELFH
EEMED, /-, ERERRKFICHEHATE S, B
VT MRIESSY T LUy N DOIERK R T o 7=,

T oIT, MR B A K OWFeE SR (FHY L

39

RIEIEZ) (28 \WT, ERk 24 FFE L b BRRIFE2E D
WHZE DHELT B O 43 BF T 22 % I BRI 750 A 28 3 D 1
fLick v RET 2 Z & 2 BB L., SRS EERR G
FELZEMBL TS, ZOFEETIE., 1 2AMHNDOER
AVEDEWILFEIFZE DO ENE (FFeHIRE,. 815 22w
THERFESE, NERRECL > TRIETEZ ik
THEBETBEI 2B LTWVWS, 2014 £ (CFRL 26) 4E
EZDWTIE 5 2 IR U 72, REEREFA2 S 131
PEDIRERD > 7-D5, REERE o 7-,

2015 (GERL27) HFE LD, EEEEZEROZER
%, MIEZEHE (BN KXAER) », EREEEORER
%, BERFIRRHTAEEUR (50 b HEE AR URA)
N, FTNTN, BHLIrrnol, EREEZES
n, SittopE, HESANORE - BEEZTD OITH
L. EFHEER X, ZESTHREINZLHHOT, £
A COE#E & Bl EOHEEE M5 Z L AR T Nz,
A S E, EEREEZE2DORE % ARFBILER
NHD, EBEEEE O H & JHEESRA B S, dxiH
AN, 10 AD S AMRFIMBIRZIZ KRR U 7=,

2015 (RSP 27) A FE 0D B S FA) 6] A 5 22 3t ik = 2
DRER TN, §HPEIRI Nz, EEF» S f
FEIEBE & REE &35 HEE LV ERINE Nz, HH
D E, 2016 (GFEE 28) FEICmMF. H=MFHE
- IR & R A TSN D by T2 5 2 DR
e DEBEILFEMEEZBEIES. HDWVIEH7ZIH
B 22D ANWHERREXET S]] boL, fE
DI WL L. EEEERGEzTE T8, KE
Bid. RARZ 2 ECHFMIEED 30 HEA EDIRE.
ZIANZEETEI L ELBRVIAATLERNEEHE R
EL. NEEBBL,

2015 CFRL 27) SFEICIE, £72. FizifEsMls e L
T, KETV VANV RZIZA T+ A%RBAB LU, JH
R AIR (BN KRB EBR) DAL TV,

9.2 BEERZRHE

BEde & 0 AEBZEIR LY ARF AR VBET AT
IR - WY BRE ST, R E Korea KFE Y
KO Yonsel KFEFE - BB, A YVEFa—E
V7" v K% Werner Reichardt S &R 2L > X —
(CIN), ZAHF 251>y REREWRITA =R b



FNVT7ODZa—YIAY = VAKRFELHEZHRE
EAREC, RIS T E 7z, RHTER 2 THEEIZF 2 —
CUT VR DAY VY RY Y LR ERERGERHTT
Bafe U7z, £7z. 2015 & 6 A B L 7= E BRI 52
B#E (IBRO) @ IBRO Advanced school 128\ Tk,
FaguryavRFELZa—Y TRz — )L ARFM”
S5OFEIZH LT 28T DORBIF AT TZIT AN
1107,

9.3 HEERXZMEH

931 Fa—EVFUVRZELOXR

FAYVEF 2 —¥ 7 K% Werner Reichardt #i
BRI v & — (CIN) & ORHIE 2012 4EI2BAE
INTLRAEHEZMA 72, MERTE ENIZLDE
FAMBERE —@iEd 572012 THHEILFE AR
075 AL &5 HARAREIZ » DFG DXy F 1~
777 v RIZE B PREMITHEIT T, 2015 413 DOH]
#E75 R4 Y lld “International Research Train-
ing Group (IRTG)” ¥\ 5 7B 2 5 AT “Systems
Neurophysiology—from microcircuits to large-scale
networks” £\5 &1 MLV THEOILF THEL 7255
BN OBRIIZES o7z, BEIE TX—=7v b
LT BHEHEAPRIRT E D, £ AMERDEK
T IR+, LD THoTz, HE5EDEM
VYRV Y LM, Fa-—Er sV HEIOBEHY URA
T# % Horst Herbert B#FH & MEh, Tur I L%
—JERL B & BT, HAZMIRE S DI RP
%X %2 (Core to Core Program) OO [l s %
Bl 28, MOPMANOHREEMGFTHI L& LT,

FBH5ROERY YERY Y LK 11 H 5-6 HIZAEHZH
FEAFCHME L, Fa—Err U llns 10 453KH, &
U7z, BEMERIZHELI T O@EY, HBVIERICEH p. 188

932 YAMEF1ZOVAVKEEDRR
AAEF 2Ty RFERFIEIE 2011 F 9 H
R E ZfF L. R ET>TE, ThET,
2013 4E & 2014 FEWZ NV T DF 250 YAV KRET
BRI VR T LEBMELZH, 2015 FIZDWTIE,
TIT - Ak T =7 EHBEES (FAOPS) O 8 [1]
KEMN 11 A 2225 iz Ay a2z ClESh, Zhic
A (2019 4F) DR EHHYT B AHLHFLHTO A v
N=PEELBIMLEZ s, ANOMEEL X)L
TORFIF b, RO X MR
LU h o7z, 2016 FE I RRIGEDEHDETH 5,

40

RROPAZ L 0 EIF WM S &0 THE, X
DH Y HIZHETHMEPED SN TN,

9.3.3 HEELDOXR

AERESEANE, MEOSE (Korea) KFEEFL,
JEHE (Yonsel) KPR - B350 & D EBR Al E =
ATED, 2~3EITLTEHBARAY VEY Y L%
FAfE LT3, RilAlE 2014 £EE (TAL1H~2H)
IR CHIME L 72728, 2015 FEIXIEH 2 L T,
ZOEMEY YRY Y Lk & oI IFENZES Blls
Nz (i =E-Bok BigEE (GEHKE)),

Korea K% 5 & U Yonsei K7 & EE & DE
(2011 4F 1 F I T FET) A% 2016 48 2 A 12 PR % 30 %
52 eho. HARITR. EHER. RAREBZD 2 A
11 Hiz Y v %ghi, Korea KFEEZEERIZ T, Korea
RFBEFH, Yonsel KEFZEZAE - B0 & DI E DIE
RIZHM U7z, REDEFRY Y HRT T L%, 2017 0D
FKEHIZ Yonsel KFIC TR T 2 Z WG L &b Nz,

7 Korea KFIZE W TEMHEDIERIZHHEI L 72,

934 A—RMZVTEH Za—HYIRIV—ILXK
FEZMAR & OEBRZR

WE 10 £, =2 —Y U AT — VX RFEZEHER
o OFEEN AEAEEEE. FMMEA, Fi
HREL AN E AR RIS B SEGEBM R & & LU T4
PR % B - WA U ILRISE 2 D T E 2D 2 Z 1 T,
AEBREAY 2014 4 8 AT H AR LB RS - TR,
WAE-FHRFENLA—A T ) THEFDOY R=—I(
MNETE2Za—Y T AT —=)VAKRZEZHE L, HFIER
o AN R 2 HIE LT 5 RO e % &
U7, RRFERNIA AV F v FIVEHZITEWTH
FEEN DD, EEIFZEHRELMFTLED ST VAL —
T aFIVBRBUSIP S O EEHEL TE D, HRKES
oE & DRV BERETPIZE > TEHEREB LS
R E N5,

2015 EF A=A+ 5 ) TIPS EERRD 72 D



TREERNTE 20T, FEHilphtmEic o nTt—
AT UTHS6 2 ZDOEFHIEH D EIAANDIRE,
RS 1 Z/E A AN T TABELZVWEDHE
Wb oT, KATZ 240 PLIAREEDOREIZLD
2016 4 1 H D 1-2 [, 4B ARSI & iR
NPT OWEEITIHIEL . MERWEITD FETH 5,
F 7o, AT S DIREIZDWTIE, #HFHEHET - Bhi#
U CTRSEETN, LILA RS % JRIE 5 E &
ULTCEHRLEZ, A=A TV THIDRS 3H/ADY K-
b TIEBHRNIZIIRE - AR IZIEPPARET 5720,
W AR & S S 2 YT 8 %
WUz, F£7-, 2016 4 3 iz, EHEEBERRFEE
ELTA—ANT Y 7HOEBZEELHFTE 1 &% £
WHIHEI S 2 ¥ ETH 5,

9.3.5 SEOERY &

W5, HARDRZEDOEBEE S DR THAERK L N
DiffEE S, ZOFRKOV &2 LT, EELES
DAL I HMERG S dv, EIBRA - [ BRIL RSSO HEHE A
HADT 77 I7 ORERERELRBIND L5124 5
TW3, ZTAIUTRERG U T SRR A TR A Ze E Al
Bl < 2 [E PR IL F A ST B B D H7 5% AR Bl 2 0D
e OEBRHEE. F-ARBEMEREICBWT
£ NINS EEEHFFENERRERE kxR 77T 1V
THHAREIND LDl o7z, EBEMERRIZEWNT
B, H% DMEEL RLVTORRN SR NLT v TH
ZHIRI N D T e BE WHk2 A & DR &
LD FEENTED ZWILAMECEFAMDERA L
FEZE TV ZDIZH, TO XS BRIE - NEE S
DEMIZBIF TS Z e, ZLTENEHEFHL LT
KL TV &S BRI VED S — BT > T
5EEbhs,

9.4 %46 NEBFMRMERS Y RI Y L

5546 MAHAERS YRV LK 10 H2HE 3 H
OMH, #dREEERSEGICBEWTHKEL -, REE
&, BERERISLE SRR E AT UL B &
WO HIBDISE T —~ 2w d 5720, 5 36 [ HAM
WFRLEIRT YT - AT =7 ¥ 2 (AOCO)
A THMEL 7z, 20 HADEEDHT, WEsH» o6 DI
ERTHTHo72, THOWINEE X, Mnd, Bk
HAER T Nature, Science, Nature Medicine, Cell 7%
E, FERLRFHRICRAXERRUEETMEETDH
5, Tz, HAD S DEZE S, MBINHE 2S5 5 B WI%E

41

BEREET D HXZENDTHo7, TD72d, HAIE
it AOCO OShN#H % iz, 159 & DB A
Ho, WY YRI5z, HARRMY:ET
Rl 2 17 > TIHWz, Y ALRETELLKET
Joseph S. Takahashi &+, &R
W OWZE TH 47 Richard Palmiter i % discussant
EUTSMUTHE, ERRHwmIMThNn, EEE
FERTERR S VR YU Aid, T E THIRIZ S W TH
I, TOIIICHEKROFELSLAFATRMLEZZ &
IO TTHS, KVVKRIDTLDT — WK L%
BRIZBET 2 2 e o, SEIRINICAFRBEIEE -
TS, FATL ARV TR K BB OTEE 2 1A < Hl o
THELIRUIBVTE, HREREVH -7z FER D,

VNIV Ly VNN - 38
among interacting organ systems - Key to under-
standing obesity” % 7—~ & U T, Rl asMEAHAA/E
% PN D IRV I N, VTF U EIBD
EUThRRA BRIV EY, YA AL UHRIHKED S
DI NDBZ VPN L R TLR, ZOo0EFIEK
ELHRELTWD, KV UYRITLAZBEWTH, #Hill
58, microRNA. dsDNA 7 ¥ 3K FENHEE D 5 0 &
. REHER T 2 OFEICEbL S Z L BRE I iz,
L7z, ERATICED 2 BRI DWW TS, BIREWD
IR ARG Tz, Bz, SR NS REOER
fit=—a—oy, AgRP —a—0 Y OMEIEE % real
time TE= X — U7I5Eik, SHBOMRIZK E Lgs
25252 Bbhd, AgRP —a—nm ik, DR
FIRE% € =X —7F % primary neuron £ & X 53, T
ANF—HUIC Lo TIEMAL L, BIcEAICE T
FVF—HUELNET 2 L REET G I B & &
Z6NTE 7, LirL., EBRIZIE, BREOFMBERIC,
IALF—EIEZ PHIT 200 & 5 ICRHNTIET
MElENBZERHS N Ko7z, ZOZLiE, Ih
% T primary neuron £ E X 6N T &7z AgRP =2 —
OrvE, BRARNEE, B S < SIRINEE» S DO
HizZ75Z L 2RET 5,

BRI, Ry VR LTI, FfliER, g ek
W8 D% Kixli 1 & G7-, Kz, WAMEIEE O HFEH
B REDOLIN R CERIRE & OFREIZEWT, B
BB D I DV 1T XL T 5 Z L IFARATRETH 5 7z,
T, BRO G2, YURY Y LDMEE SIS TR
<, MEHFRRGITEWTAMFO T -2 2 HEL T
HE, £AROMEIEEZMNA L TE -7, BIRDY
RIZTIF, FEEHEMOTEHZMS VWAL, HAE

AT I-RE

“Homeostatic mechanisms



FIFAMGEIZ B9 2 B b S8 o iz, AEBHE R
VYRV U LR, BB U THROBEEY 2L LR
PS5 Z i, EHMOFEE 2L ->TH 557
HIZH, Bk bz, BEMEIILTO#ED,
BERIDVIES p. 190 (23 #,

8 NIPS International symposium

9.5 4BEMMERMAES TRPs and SOCs
“Unconventional Ca* Physiology”

TRPs and SOCs “Unconventional Ca?t Physiology”

TRP & VX7 EIE, ZRRIRNA TR S DRI (Y6,
\\\\\ JE, ALFYE) 2 EATUIEMAL S 2 Ca®T &l 7
FAUF X RNTHY, EMmIZBEITHHEEMITIEED
BEoTWwd, £/, < OEEFHEEN TRP F v
FINVEHETHRESINS Z e oREBEH Db B
O,

9 TRP symposium

*6 http://www.nips.ac.jp/circulation/ TRP2015workshop/

42

2015 4F (SEBE 27 4E)6 H 4-5 Ho 2 HEE, RlEA >
77 LAty R =TT EREAD TRPs and SOCs ~
Unconventional Ca?t Physiology~ & @ L T. AHHT
E AR B S N (RRE Hilz WEEE 5
KA HEEA PEEEEZ #0U%)*0, ES 6 2 & EN 13 £
DRI E IZ & 256, 16 HOFRAX—REK, B
V96 HDENINDSDSED D o7z, BREPSD
b H O, ZHREAMOLZRDE % kL 7z, TRP
channel & SOCs O AEMMHEREIZPE T 258X, fiHEE
E DREFMEIZDWT, IR F O RS % N i
FORKRMTIbN, 7z, FeilGEE (MHBE ML
(ENLIRGERRE A LR v & —)) & RIAEATaEE (k
WEREGRE (RILRE)) Tk, R, OB O el
POAFENLEEN TN ENT b, BUE RO
HHEEIZDOWTHE R 2GR TE 2,

9.6 IBRO-APRC Advanced School

IBRO (International Brain Research Organiza-
tion) & Z DX TH 5 Asia Pacific Regional Com-
mittee (APRC) 12 &%, HFHAHFFRD 72D Ad-
vanced School % AEHHHZ THME L 72 (2015 46 H 15
H-26 H), 7Y 7 %H0MI 170 %2 BX D I0ELH
D, FEEOMHR, 17, AV AR FUT, &

BB, b3, AF2Xy A— EVIL, 1
T hOER 15 HOZHEEZIT AN (A—A KT
U 7 ® New South Wales KFL XA DFaJwra
VRFEDZEEEED), School HiFAIZ, 9 [MIDRERIHE
FE 12 I-ADMRBEBHEEML 7, £/, BikH
IR BT CRAENAE E NS 10 SFEE
DFVE VT —YavETV, BELEORM %D
5Z2LT. EHNAOMEZ RO, ZHEDHRS
T EHHIOEFMREZFIZL > THEBRRE X2 R
WS IZ i s - b b,



IBRO-APRC
Advanced School
of Neuroscience

 NiPr

10 IBRO-APRC Advanced School

43



10 RZHREBE - EFAREETNX

10.1 ‘K

ABREERRZE AT &, RRATFZERZEBER Y GRIFR) b
BEAR R E R SR OSBRI & LT, b B
B X OB R (3 4F) 1B 12 KEHRBAE % 17-
TW5, 2015 FEDOEFHEH L. 40 %4 (2016 £3 A 1
HEE, 55 5F—HH 17 4. SR 23 4) T
Hb, ZOENMIKRF LD, HAE 10 BREE (2011 £
8%, 2012 HE 8 &4, 2013 £ 16 4. 2014 F£E 13
£, 2015 4 6 #4) ORI X B & KK
DRFBEAE = R LA AR E E LTEZITFARTY
%, 2004 I 5 AE—EHIDEA I TR | AHRL
FEFRE AR R XM R T 4 & D e-learning
BEHZHZIEML, BLURLVOBEEDOHRFE LM >
TE/z, URPULAZEEDONY I 750 RPLEETH
TUHEYROEBAFREZHEL TN 2%,
IR AL RVDE TR EN S, MEEE2ERT S

EWVWS . RMIFRKOEMNIZIHE S BB EZEK TSI L
DL L2255, £/, LHAFEHLEO L
B THHMRESE TR, EREZZIHE XD,

L O IRHIR AT, T R BRE. HapEny
D FERERIGR & TR & RO AR 5T WD
D& S RBUTHE A, 2010(FEL 22) FEED S, KN
Bz oW, AP & YT, BB
B2 Y, MR OREAL 25 RS EBRIE O
FE e H - ILAEMRIH OFE 4T S 21T, At
KNP ZEKMME 70 275 L) % EHERZEEL D
Do THLI B2, F£72. 2010(FK 23) FED S
. AR EO AR ST, YIERIE, BOERE. A
R CIE L BN OR AR EGBEE TS

DIZ, TMEEMBFEEE 0TI L) BFER L, EH
BEHEA - E2H>TWD, TS RIFRRRY S
WH@ME 7 s 7 L, EGEGRTFHRE T 07 L%
iz, BRUIMZERISER L TWL 2053ETH 5,
7, BIREARE U T2ERERN HMERIER X
NODOHBN, EHBEERELTH, HhdHERE
OREL, BEZTIHEND B,

44

10.2 #HHIAKBIFEREMETOT S A

RKTO T T NIERBEFEPHL L 25 T, R
KIRHEER N Z A2 (ZAR MEAER) 2L > THF
HINTWS, K707 7 LTI, WEH2IZBET 28
W B2 S KR AN D EFIRICFEZR P E 2 HY U
TWZWT\W5, EHPZEEL SRy ZER 8
BB, Ealt AR R, HERITEEL F
WAFEANMD > TWD, £ TEWEFM & FERE
WG CTE RN ERT 5] L WO R REE DR
AHZRIZEHD LB D, HFETINS DRI Z B
fiig - Ghif - RILT MNP 2 WMBT 272012, AT
LTRFEAE ULTTRTOHH - ﬁ%i%ﬁfﬁbm
%, K70 T I LTI, EHETITONTWSNEF
BEoLmp HXHEMBIHZEH T L &bz, Ha
BNy 0TIV RefDEEDSMERT dIT,
FEAEFHABDO L NEEZTRE Lz Web 20
[— =2 RRE 1) 28R L TWa, £ &7
G O R = HE U C E P S DS B A
MTE5Z L2 HET MNREOIHE & otk R
F e & 2 OmELFE 2 GBI LW e TR
FrHa] BREBTOITVWS, SHEELZHHECHE
EPEELCHFES O, BPEEL LT TEaRZD
7= DfEEI AL (2016 4 2 H 23, 24 H, 45
) DMihiz,

FERIREER TR 2B 1 AR A =2 v 7T —
e FAWEINOBRR L REEMITCEL T LA VT —
RT7FTIVANDAMER T 0T T LOME] 2RAL
T, AEEIZHEHLORHEME 1 A2 EHAL FRIFKD
FREMHALT, ARAREMAEETHEN)., Fizic
R AL PR R IR 2 ), TIERE IS A2 ) 2 B U
Too HEREAFMEHNEI L, Ny 2T 5TV RS
IR IRV RO R B0 S E 5720, BRE
(Bear, Connors & Paradiso, Neuroscience: Explor-
ing the Brain, 4th ed.) Z#E L. NI > THIRE
RO Z MBENI AR EFRIZ, #BBECTEALS
FICEEE U 72 RBRZ2 REICRY T 5 2 & T 5 ZHfR
EERDODDBLDTH S, EEEHHRKNRSE, 588458
BERDTH A5, WRET — X %8I IEROLE
THEAME SO B0, MO T — XL %
AR effoHBZPLIEIBLDOTH B,



HiZik, Matlab Z FHWTT — X RIFDTR 5 L D127
HZ e eBELZ, ERNIZITbNEE Tk, Cf
WREBEBD AV N=DTF 1 —=F I Uiz, TR
WIMABLE ) ZiEE 21X, MacBook Air 285 U7z,

o, [—H—HZIWRET OFT RNV AIT—A
& LT, Web #tf T —H—FHZIMBE 11 2R L.
FHEIZABMUZ, #ERITFEAE U THEEH#EY AT A
IZ& o TEZFBEDVBHEEIZEUE L 7,

ERBEITBELX v N A OBENT X D FTHOR
B2 GEE. FAEBBREICLSZEE L TR
W (FFHZMEHERERRO -2 E50) OV K-
b EFTo Tz, T HIT, R — AZHEHE Z T, B TEE
ZRITLTED (2013 £ 4 £, 2014 £ 7 4. 2015
FE64). 72, L (NRF) 2 2016 £ 3 Ao
HTgakiitkoT,

10.3 MEESHREHF O/ 4L

AT T LTIE EWREEIZBET B WAE» S,
I RANSDEMFRIZERPEHE 2L L T W22 0
TW5, WS TR EL D TR EIR, B
EWFEL, BRI EK BREER, At Ak
HELFEL, AR HR EIREER BRI
WAMb > TWb, KT BT T LIIMKA AR ER B
ZE2 (ZAREKAZHEE) Itk THEINTY
%, BEHEHEY AT LRV, AT0 7T A TIEE
EUTTRTOHS - HBITEFETITOND, HER
Hix, Bo8EYy, BRo7RY YIalb—vayv
B A A=YV IIRZEREOHBHYHERH, o
TARIN A, EARB 7 E O ERHBAEERH.
EtEEmE, Eaklie, CREYE. RatmEs
EOMERZEAT-MEHERNEVD 5, #HHE - HE
AT, EWNADOKRFGA & B FHEEEZ R L L
A EMBEY -2 27 —)E 1 FI12 1 HEML
THEDH, 2015 F£EIFX 8 H 12~13 HIZ N1 Ak VY
VR ) RBIM L7z, 7. IRC(Interdisciplinary
Research Collaboration Grant) % g%i& L. KFBiAD
HE - HER AT - S E OV 72 B RS O
7MYVl Y AR—-FLTWS,

10.4 TR fXFEEDOIR

MAFRIZREIZEH S IX>TH D, HEiEEY FHK
M e DRRDERIZDRLBODBETH LM, BATFD
Loz, MEE MAELORRZIT->T

45

w3,

QFETOI Ly vavya—2A, AL AER
B, FELUTHIZ DT TE L REFHP, ks
FHELUTHFBRRE L), I5ICEBEMOEREE 3
HEITESR , 72, ERERTLER->T, AL
F—DE XN, A AZLUZZAERLORHIKE
WA ITbN5,

QT OENHESE,

@ mBlFEY MU — b, HEBEYFER, BEFEL,
A SR REAL D KR E, HE BB —HIZ
FED, HIEABITDONWTHEE - LaWw, HED
TxEEP>TWD, AEFEIX 2016 F 1 H 25~26 H
CEFR R D A TAER A TR I N 125 %4
(P TH . HTSEE 1 4. BE AT £, FEIEEET 2
%) DHAMN S 344 (P23 4, BE 11 £4)
MEMU Tz, BVIE p. 191

@ NAGOYA Zm—s0LY) b — b, KB RERT
BEEEZERMER &, SOV MY —bNizB T b
WS TRREZ I > TS, AEEIZSHEHIZHTZ
D (EEHE 2 EH»S2M), 2016 42 A 12~13 H
ZHWBER T IV (BRIRMZ I EIEET) (2B W TE
ER R TR I N 23 4 (P4 11 4. HT5EE 5 4.
BE T %) BBMUT,

2% 2A
Akl

10.5 AZEE®DY 7)L—b

MR HE R OE BIXBAE 5 F—EHHER 3 4.
B LEENER 6 2 TH D, DTAPEKREDY
EPFVARIED ZBEOLELSEE H D, — R,
ZERAE DA DDA S N D, RIS O WE
REDKEEML, IFIFHBEOLIITEAEWA DA
FPEBEZITANTOVWEIRNTH D, 5L HAEE
LEEZRPITENNBETHY., LFDZ 27> T
W, OF, EORZERHPIS, OKRBRAZ : END
THRAEEFITT U TIRE L HEEZ Y R—ML., 18
MIRREE, AHWFIC WA LSO %2 (RER T 5, EBRIC
RERAZIZBMU 7220 S BAWRZER L 72, @B
FMEOUGEE (AT ORFHY R—NESR), X512,
facebook 2 ¥ DHFi 7272 A T4 T DR, #BHIXTDA
T4 REffio - HERERREERGT LTS,

10.6 #EFHIYHR— b

HAANKZBENDRFHY K-~ & LT, 24K
DRFAFAEIZDONWT RA EH & UTHM 100 T % XL



MLTWE, ELAZERBIZOWT, AZERHEYEH
PWEPIERF R » o KR I D, T oIZEHFE R
R BT R, BB TR
HORG Sn, BAHPHEFTOEEMER L LTOR
Vva v EMEREE NS,

10.7 XVHGINIVART T —

HEDA Y ZRIVANNZIZONWTE, WD 7 —h
HEIZR->TWVWD, T U THBEBEERE LT
d. OHSHEIZ L2 FPEMEEN, QFEERIZES
fEEEFEEE. @R Y XAV A - MY — A, Y
ERTWS, ELIZEHENEHEITIEAZEL 7 A
FEEE, MR =ECOWHERBIET, TDHD RV
BOELE>TWEDT, SkeBUHERIE 21T T
W BERH B, £72, ZTHUMIEZENDHER
RAVER—=F 0 avib ARNPKRDOEND,

PERMP S ZNZTNDORFFAEICIE T B L AL
BAEOLBTHENTVWEYN, FLALEHELZTTHY
AMTEREL TR D o 7z, EMEHEI R O Mo E
BTk, a2V AHYHAE & OB BEALHUEF D5
frrEIhTnad, FHRIZHELTH Z 0 K5 3llE%E
BEELLT, AVE—527 a vk ALENS
FETH D,

10.8 EHAHL»LDY) ZIL— K

Bifid, EAPSEFZLRFEREEZ) 2 V—bT 5
BENRETETEE > TWS, EMmBERR T,
UTo&>ufEz Ly, ESProD) 70— MIE
HTW5, OEEIEANEFEOELREZ 175 Kl
Tu g h T - EREE S I O R OLT K G & 1§
BRERTT—T—A—FHEI T L 28FAERA (2014
WEENS 5 M, BRI HEKE LT, b HEE
1A, MELEERE 1 AREZT ANTTRE) Qg d
S DRERAY: : Wi O R BR P BB A B 126 U
T, MREEWAEL 2R — b U, 2@HBEE, EHE
WAE UWISRIE®h % (RBR T 5, QMR EE B o 5t
¥E MO TEFZLREEFEIITLT, EBEFAEE
EHFEDOYR— N2 5, @EMHBIZHELHE DY
& BHLRBEHFEII LT, AFRRR, BER
DEFH L ] 140 THORFR% LG 5, @HFEIC
F2HE, O@F 2 —X—12&k B9 XR—F: HATDAE
EMAL—RIZfTZB LD, EREICEEZYR—-1 %
75, @EFER—LR=IVIZ & BEMLE, OFMLHRT

46

T HBAND KF A 5 DEFH R EEOHBEKIEY T VT
D—FRFIZHZR > 72 TO Y 7))V — MNE# %17
W, ToIELOENLBFEZED L LDIZKREL
DT b A 2 FEMR IR 12 3 B o

10.9 EFMREOEK

REBZE T UEFMREEDERIZOWTIE, i’
Kk 0K BITBRARZER (NIPS V¥ —F
Jru—) BRI LCHR— N LT EA, E2, #
FEHEDOMEDOT A F 1 TIZHEI W% I R— b
5 LIRSS E G 2 J BT 72T, B
FWEAFNTOEFMEH LD TV 7 MEED
HEEHEZT>T\W5, 2015 A, &M - HFWE
FHHBE, BT B IR R E
B CIbEERIT o128 2 A, KM - FHTFWE
H oAb %, —BMMEE b 4. MR KFRE 31 4
DIGHEM D > 1z, LW - HFHIEE. BB MEREE
FRRAERNC L 2EE - B8, RIFRKRZAEE
HIZEDEEZITV, XBEICEZ O TRARLE
5 LTl otz (K - BTG - 156~40 JiH ; —
i VERZEE © 25~40 FTH 5 SRIFR KFEBLE © 6~12
Jif)e

ZDIED. AROEFHREEDERIZOWTIE, %
Wt AR A v X — 12k B b L —= v T &L
7F v —, BHREEREN N —= v a ARy
EELUTT->THEY, iz 2VWTIE. ZNTHNDIHE

ESI N,
10.10 #fMiRZ & W E<CKRICONVWT

WAEMERFBREKRFD, MOEN KRR L%z
RKODSNTE D, KREGHE DEE (XRETHRBE
FHRROKRFHEH) OOLDL LT, Ia—AT—2 8
FOELHYZIREDREIREGT S N, £ DRER,
ARBYHERE LT, SE—HHEIZB T2 258K 0 5
SRR DHEFLERG DR, B L 5 HUFFEE 3 HI L
TN, 2014 FEIPSHITINTVD, ZNTELEI
RREEZIF TR, 3FRARE, FIFIC X 0iRFT
DUEIIFELSPEBNICREIND Z 8l o7z,
7o, R BEBKEE O, X0 8O ERR
PRBRIEE XN, ZZANTZED AR R INT WS,

BIERIE, ENLKRF DT K E R RS
e HMEEE L 95 L WO IRE IR RIPBDO KFETH
D . FRRFR O EIZIE, KPR BRI & D8



IR (RIFR B DAND DD L WVWSE B\, 5 3 I EAR - hIEHE TR RRRTR L 4 5
T, NE#E)] T3 THEE PHVSeNS) BR2»E M oEFiRsmdkoonTnWg,

47



11 FifrEk

111 FATERAER

Bopfiaftid, AP 58T O BUR 722 & TSR E 1
IZREND Ifiar e SBOEEFFI) OB &, (1) W5
Ft O3 2 SRS & 7 O LRI 75 O AR S B8,
(2) HLFEF]HEBRE %17 5 KIERIEE O MRS B K
EAXE, (3) EHERY VR YT A ROFERDOEE X
. (4) R EIRE S OFERE B, (5) PGB DL
EEEEHEEZTO LI, TNODOXEEKEL E
B, MIEITHED 2 72 DI E Al 8B OGS %= 17 5 i
REBMIT D 5.,

Bk, 3R ARG MR KRR TE RE
DERFEHNZ & 2EE 270, MR 2 HL T 5H5ER
HAfi¥E (16 #4) EMEsk - 2o X — % HY 9 BHF5EHEH
Bt (11 4) O 2 WTHEEI N THDE, HARER
M- ik - 2o &2 =2 L, &HOEMM 2 &R
ZEB T KRB RS E (B & E /B, AL A E
TEEMEE, SR A, SR E R E) DO
FHE M, B8R T - IRERAE, MRS, SMERMEE. 41k
Foth, EREBYER, 2y U —2EH BRI,
BB L AFESE DA IR EBITREH L TV 5,

IO LM EROL IR BEOEE 2 EDTEH
D, EFEORES K OMRHI O EEA, SRR
I8 B, MNAFHRE), EHEOT — X RX— 20D
PRAELZ & 0 BRARE D IE ML & B S5 = IR D i %
ToTWd, SHEEDI St s, MMEEKRTOFRE,
FEIE BN DO EAMT R O5ifb, BEFIRZESE I K 50
SEEARTE, Lt ERT O . BRI AR -
DHfHE, KFE LT & B8 7 B A L. B
WERDZ AR, 77U Y —FILEOEMBIN I IE % #
U7z, 72, BHGREOA A=YV 7HEMizH ELEE
5728, 2010(3FH 22) HE & O PURGT AERBEBE A X —
vyvr7uy s MEEBEREBU, 2012(FK 24) &
MOAYN—ZZHEL, SHEELFIESHHSH L VWRE
FEOHE R &7 72,

11.2 RMERAEEE

THZEAT DI FARTNEBRE X B B T2, WIS
DEMM & FAMEE DO AF N &2 ZE L 2N AHRT)
EEMBLTE 2, REIZHZD, TTIERALTVS

48

AFXNEEBRTHI LI MM THEIN, SHBLBELR
LHAXNVDOEBER/EMEL TS, BI. IKXEEL
TRO 5N B HMME & EMBEE O D HEMME (K&
SEUTLFREEYR) ARG E 20 @M ERT D
BEVRHRHEL > TETWD, SHDEEDKRR DB
ETHD,

SR, BB O X BARGIRED 72 D Dl E
Mz E, EVMREHRILT 272D DHHEHAEIT - 72,

11.3 EBRROT—IX—LDRHE

BeAfiat B o W ) S i 2E P T 0 S ACR 1K, BliER
WTOEBRERIC L 2IEM, HMaEE o 8y
Biffihge &, AL TOEEFEERIT L 0 R F
FEaNTVWEA, KOELTEHRI N, BRI HRETS
572017, ENZEBREE T —2RXR—2(T 5HE
% PANERDSIIGEE M L e BIAE, B AHIZLAT S —
LR=YETIEL ABEINT WS, ZOMREITFIMTHE
RIZXODEFVED SNTE Y, SHEE 1 EOHRE
B TR0 kL8572, THULEHED
HeHED 22T, BN HEREAN T — XA R— A& T —
RAR—2E, EMEREDREEFEIVIT>TWVD,
INOHEOHEEIZ XD, WigeE L 02 FED, ¥
BoOWEMLE ED 7=,

11.4 HEBEEGFIDOTER

FAMER DR IE, KL TOHE O EIEHH
FRTHEH, ZTOEB MK, BERIZHED 57
O, (1) HMFEI =T 1 v 7. (2) BfiiREH®E 2.
(3) ZHRk, B, RR2. ¥R 4) V7
T4 v ay Sl (5) HEEEEE I X 0RO AE
X7z,

BRI — 7« v 73 EARH . HRFHX T 8
40 0 K D 2B L. RO ORE. #
O A B L DI A i, AT R A8 H e BARTHE %
725 LT. E#LE, SHEEDH—E, IIFHK
T O 20 43 & D FBRICERL 7=,

Bk ImE 2T, REOHMEIZE TS 14
MO EEEBHE B L OHAHEG 2170, A O Al
HlROLEMEHELZFELIOM LE2RKD, £-HAD
EBTRERT o7z, MERITIE, MR ER, A



5. TRFTHERURZ D 3 TR 2RI L. WH5eE 5 D
KB Y E T L BNTED TV, H2 DB D
B L RPN T DI L S I8 D2, &
DIMENE & BATAEFRER L UTHEL 2, 27
U, RERT—EPEINIGREDHEAL S, WEE
BATAANRE L TV, EiMilkE DL ML R ER
DIEMNT, EOVRFEITHET L7201, FE. REMH
e, B, R, EECFEEHSE2H0KRD. L0
BB OREZ D, EHO R E M L2757,
SEELG SRR, BRI, MRICK S =8
melE. NEOHEMRR T L E OGS 21757, £
iR, RER. FMaTlE, FoMBES ORE
PARWNLFIZDOWTE R, Tk, BEZIT-o>TW
5, Bfiiiaigs H—HRE, RE2BLU0CEML2%
BERFREME L. S Dz, Y7710 3y T 20
BT EEDOE & FIEMED & 2 Bk & 5
R E T ol St 17 o 72, MESUE THEITHK
Koz T4 ay TETH S YN EEED RE
L&E1To7z,

11.5 HERFFANOEMHIIEDIEL

fiFF 2% 15 oy B S X0 Bl 0 0 A FE v b & W SRiE BN O i
FlZHELED B 7=, (1) 55 26 [ 4R EFEERFA b
L—=y 7 a—2HY, (2) SMEAEEOHEE. (3) &
MIHE G258 % FEE U 72,

22T EAEDEE 26 [MIAEBBVEEBREA L —=2
I—2A (8A3H—8HTH) Tik, EHFFHEBRDZD

DELANE - B TA/E - 707 Iy 7 a—A THEKRT
VIENAF N —DER) & TC FFEICZ &5 PIC
TusIIvs) EREL, £A—AIZ3HDDODHE
FMREOZEN DD, BEIIHZ-72,

BEMELEDOHFBIZOWT, MEXEIDMAEZH
Mz, BREDYE SR LTRSS 2175 72012, i
BORIEEMBIBE DO HEEEZ TS Z & & BB IR
il TWa, 2015(FRL 27) 4R H AR ikl 2 - Bl
B RBI4 - BRI B 2 17 A HE L
RO 2 FEPRIRE N7z fIEE THEDUGEES 7
FIOVARTESY T12 & 2w A e D B 62 D E Bk )
B AL T TIERU AR IZ ST S in vivo S R U D
LARTFVE 27V 3 — b AT VE I E TR D BAFE .

Bialisi B O EMMED [ | & SR B D HE FE A D5
D D7D, BRERFEIGEHALZHEEL LTROR
HEZ#HUE, B LITRIONS A1 Ty 215 (1
2. MEHE13 (1 %), £72. B¥ES I L3RR 2

49

CHBMIIZSIML, RICBEME=2 ) v il &
BT 272012 1 7 HflITh 72 2 RIATHE 2 Z& L 7=,

11.6 ZE&FHEKHIORL

AR SE A DL IR RATERANMEY L, e
EIITHE L -G REOEEPED ShTWb, Z8
BEDHARTH 2 KAUX, HIRF, ILFHXZE 12 £
DL EEHE THEIT>TWD, £/, A—[fE
EFfE I N2 ZLE EEMEXBZONE L HAMPEI —
TA VIR ETHRE L, KEANBRLEREROMER L &
ARMET>TW5,

e EEHEETE, BR (KB X)), &
HEEAEE (FAEEHE). BRI E A —HD
LRFEEICET 2 EEM b, XefEDRFEIC
BHTW5,

BOEIFEBIEIZ & 0 R b F W E R R DR E R &
D, ZLOABPEVEMENRBEL RS> TET
B0, ZRfEERENSHMFEERIFERIBEI N
TW5, £/, FI2 2 MHRYEHERM 2%, #5
e zoBERIINT 2EHBOEEEM->TW5

eI ET A2 ERII DM EEMER - LR~
VizEkHoh, SEELEHERELVED SN,

BRI A O LRI T 2 EEE D S
F-ORFHEESERMEL -, BHMOLEEEHREYE
IR Z 2R T M@ Bl E D 5720, B2
BAHENEERERMEL. FROKGEHRE & B R
ExriTo7,

11.7 BAMFMREIBOELEESR

HARBHAI IR 5 AFSEATIZAERE 3 2 S 85 D Bty
MAEICX2EEEZKY, ROBFOEMPEAHZED
AN S| B %2 RE N X570, (1)
i 3 BEREEANER R, (2) BRI SRR R
MEREHE2, (3) BARZAMAEEEANTE2 % R
ML 7z,

[l 3 BERARAN R 2Tk, A 1 | 3 WAl
. MEHEGHEE Y X KR EMEE R AT, [
I 3 HEBIEAMTER OTEE), B MZEAT O BIRSEICEE T 6=
AR %1757, HAR AR RIEERE
FH2TIE, BREREEMGER (BT R £ 72 FETR ).
EZRX A (BB 2N, MR 3 B8R (Bt
B) itk 2 & #BEOH) N, MlEFHEEFORARHE TV
RETH 1 T - 72,



HAAR A B RN i 2 2 T lx. B ARV A A%
T D EAMHHAR O HEEFETDH 55 10 [ O AFIER

2015(F-H% 27) 4E 6 H 18~19 Hz, LB MY
R DTz, HEFRK 21 HE, 20 118 4h'd
0. BB OEANIE O EBNAIZ DWW TERZ ED
52 kR, £/-. TOWEEEZTIT U, KE
FENL R XA THETETH D, BMIZEL S, B
H e S 550 A U %47 - 7=,

11.8 KREFELEEICL DLW

RGO EAIR R & OEAM A0 & Bl Pk 2 H
Mz, 25 38 IR A RAR 28 2 - 25 12 [T 55 8%
RANBUEL AT > Y L% 2016(F R 28) 4F 2 A 18~
19 HIZBHME U 72, 25 38 [l /R BRAFHEAR I 28 22 |3 B 2R
VIt gein Bl & G F T, BEE (1 #), RAX—
FF (40 ), OEFER (11 #).. FAERE (15, 2
m#F 127 4TI, 3 S 10 BEOFRKRVH -7z, F
7o, #8511 SRR S BRIGRE R & R YD L&
¥ (11 &), 2In#E 67 A TITR > Tz,

SR AL PR X R 255 O Al B & O #E, Bl E
PRI EL. HMHM O 2 ED 5720, HgdLpE
XEAER A HE 2 DB E R LML & O R R HP, K
PHEZIZRRBIIZZ I L T W5, REEIL, SINKYE
THEX -ETFI—A (8 A25 H~28 H) WHEXIZHH
5 1EHDPBML T,

1.9 hBEBBEROBALET Y b
y—F

WISIEE B U CREMAEEE L1 L. Rk
FAD A AERE (4 8. 10 44) OEGRER % 5% A,
A b= EHE BEFRETYE. BRMER
fE2E, BB ES OBMIRE S EE L 7z, A4
MG 2 KBS B 0h, ERE TSGR L8
EWSBLENL L. BRHIIARIE LRV, 5%
FREBANEIZ DOV THRADPBETH B,

A ClR I N~ v 20k v — SR

50

FRETHHAINTE D, 2012 Ffx7EMBE» S 100 &
ERA. BEMIZY R — 2707,

11.10 SR DFEE

(1) HeAfidR DB AL, FFFORITHTIE U 72 Bl fR THE
BRI TWBH, BB RIcITbn 3 ikt v
R — DFE T O BAARSF - (LTl K~ D 5 e
W&, RERDIISE R AL TRERL X Nz F TR AYEIR
IZADRLS R o TWD, WSRO TN IZIE U 7= £l
RO & HMROLTO RiE L, BRRH, RIEE
DAED T OREUIC & 2537 OHMELIX. 5l &
e EMB VBT L IR > TV B,

(2) HARE O FYAERIE > THB Y, 25 L%
W EZ T AMIEHAPHBE TS Z 2%, kg
& BAIRE O A VIZHIG U 7= W RE A5 % DR
BETh 5,

(3) WA DMISE % X 2 5 728 O FH Hifhi O B 1512 b H
Thbd, BIIE. HBAMEFRVHEET 258D % <12
NAFARA=IV TEMPEGT B, N LA A=Y
VIUIZDWTEN=R, VI M2 EDTHAEE LT
WMo REHHTH D, [k, EBEEHEHFTOO L
2L LT, W AMEDEERAND A A=Y VT D—K
LU R —FHEILTW 2 aEZzNE. FhaiEz
LEAEEB L. B Erm ELTWL Z & & Bl
DERNEETH 5,

(4) HEFLARRGE AT DR 78S BRAREIE, AR O Bk 2
DAz, MM D B B EHE T 2 RMTEME (2 4.
FZE SR 2 Bl & BTl B 24 75 1 e 5 9 B B S i
B (31 N). R OB ILFEISE, HERDOFHE %
T OHEBLEA (13 N) b XxohTnws, T30
7R NI E O ROE DA DM e LT, $hiEF
L AGRIPAN T OREAA LD TNz, FENE L
B 2 LU 2R SN2 EDTWE, Ll
IR, BRFER DS B T B JE R D R LR A3 L
{70, FEANEPHEREORELIZSHDBET
b5,



12 H@REEHE

121 #ZE

PR TR, R EEMEREERIZL S
KO e et Z et ERE ANBE D
EfCLEMEEHEED T VWD, SEEDKHEIX
IRFHE IR, AifEfRE. TEARE. HNE
o IIAREM, HREE, LTI NTEREMFE, 11D
RE., KHEE, MHREEM, aRA. GEEES
Ik BEEEIERE 11 A TEMEL 72, HEEEEZED
BRIGH L, SEETI Z/E otz EERIZES
AU, WEEIZH Ehi &, BREEBUZ B EICBW L 7=,

AETEERTSERT Tl 2004 EDIEANLLAE, RIRF 3 BEES
BRMEEZARO T, HHENERREEENEAS
. BGEREE R RO SE 2@ U T, BEc B3
EOLE L REEZHMRT DL DICBOTE 7, H7H
LROFEBANE, EHPMEND & S 72, ZREOKS
Mlibi, fflx DIEEDNLRRIRIE CHRET 212138
LWHEDZ 4 dH o7z, UL, ZefEEHEEDSN
PIRE QW & b BRI TORLHEITETI
MELTETWS, BIEDE 2 5 LLH4E %8 IXIEH
b TWwWd—F, ZIBUETHIGT R EREN%
BIELTETWS, flxiX, dVAaTIVTFe N, Bt
RV Ly, zaakibh, WiELREEDRELFEY
BEADIRE, 72 I VOMERE, V-V —%HHL
TR OB E BT o NG, £, FERERZE
THTEZMBERANDTAPPIHINT 2HELD 5,
INoOZEHAEEHEBRIL, FICHMRAEIZL>T
ffonTWwad, HAATEICE S 2 Bk A O 3= 20 5
FEBMOY R — M OB R TH D, MR
BEATOHMERE, T tho 7zl - BEEZ LIRS
5B EMIET 2B X, M oL TV
FLWEEZON, SRR LLEMER TG TE, £
A e ML U7z Z e fEEHEZ 2011 FE L HE
U7z, BeEEHERETIZ, UTOXEE2T5,

1. WSS N DL e A B, (EEEREIZ & D R,
B LOREDE

2. weEMROESOHFHES LR EICHET 5
KRR 75 e D S

3. BREBOLEEHELEANDT KN 2P HEHRD
fefk

o1

4. WEMEHEE 2 AR e UK{EL2EEAETOL
[LIESyNE e

5. BN OMERE PR E T & DK

6. ZRFEERGUZ N EEBRERE 2 A E
A ST 7

7. IESESFR Y TORED D,

8. LR ROER. B,
1B DEHE

9. B DOZE2MEL VDR kL BEE, AMEK
10. ¥R B2 B T 6 L4 % = BRIz 7 v —L

CASHAp/id

RN A 75 0 B
R, AR, RIIRE

12.2 JEENHRR

e A P AR B & KBS B & ORI RR
A, Hffii i &fAd ko, ERKHGETE, K
REePEAFEPHRBE LR D&Y 2Tz, &
LREEEHER (LAY ), ZamEgu=s
Bk E ., HAGRRRIE, BT EbE 2TV RAS,
ZREEEEEED T WD, SEEOFERIGE % L
TizdhiF5,

1. AHFIA ) Y F—Y a VicB I 2 L2l EEAN

RO E

201543 3B 77 LYy ARy Z—T

1V, 56 s iE Lz, TRemE0Fi &), [fak

BH - b~ =2 7], [Guidance of “Health and

Safety” Affairs] %#FdfE L. &4, HoemiE.

NTAA VN TH#EZ DNA SEERIZDWT), 71

V=T ERY Y X — - FEEYLE R TEY)

FRRE v X —DFFIZONWT ] R EDHEBEZIT- 7,
2. BRHEHE

AR, R EHREO RO IR EHEEA% %25

LU TW5, SR 2015 4 12 A 7 HIizkiEa >

77VV2&V&~T%%E%%%K?%%E%Q

AT THBEE L AHEE L. BUa R & B L

Tzo S MRI OEUD o izBIL T, 2015 4 4 H

16 HICBERE I X 5 MRI Z2#E A0 P X -,
3. BREEICHETAR—LR—VDRE

T4, (FEERBIE . KOG, HEEIER E D

W, Bl ~=a 7k eofEis L O HGEEME

DWFT %2477 o7z, F7z. e EREERERD T —

AN=ZMIZ DOV THARFESE, KEERIZKL 545

PP RE TR, ik COBHOMEMRELR L



HINA, ZREEICED 2 IEHRERO S, S,
WMEREER—LR=Y ELSAHEE L, EHDX
%Mo 7z,

4. AED(B# RN NERMEIAR) DR E
RAROISSME % 1T 2 5 & 5 1 E IR E BRI 52
KB, WX 2 BEXKBEE 4 52/ =RBoy
VBIUHARFOy YOIV NS VA, AV T T L
VAR VR =TV NTVAIZAED 2HREL TS,

5. B SEBAER
2015 4F 10 A 27 HiZ, BRI, [LFHEIZHRW
THISSHIMZ 2 L. ok, gt - 358, RGE. W14
MK, THKERIIREE OB % 1T 5 7=,

6. BB L [
MEREHHERYER NS oMt REDL IR H
iz, REE X D HERYEBER 2T, RET S
BRI~ DR PR E D B e e b1z, N
RERREEZEEI S, REEE. 6 ARV 12 A
ZFEML 7=,

7. MRABE S 2B EERIIOWT
FFEIT W B A EZ 2 EHBEOHE & £ D
BEEITOZILE2HWET2RERE UL EAD,
2013 fE 7 ATt A S eEMEAE S (B 1

52

1) 2GS 7z, EARBHA SRR A B 22 I ST
WA E L 2E RN & & DWW T AR
ZERT (4 EEAI 28 A 23 B 7l B K OV 70 % 47 S el gy
B 2 ED) B VW TMEEE W25
BRZGIE L, M DEROL e Mk T 54 2 %

>

AT,

123 X 2VHILANILA

e EcE L TR, HEREO RS WD T
EEFDMIVA VA ITHENTONTERZD, Tho
WMATAY ZRVANNVADBEANEREL R TETW
5, FRHZHIRAT E WO I IE, A MV AARE 2D
PITVIGTH O, FEELD BEDRD D, Holi, F{H
e EEOWREIZED, ANV AF v 2 HBHL
In7 (2014 46 H 25 HA 4, 2015 4E 12 H 1 HfE
1) HARRIEIIEEE TR, BUERT LD M v X —% v
FCEMIZEZBHEARDA NV AF =y 703 7bN0T
W5, FETCIE, —HTANLVAELRRPREHD D
BRD LD, BEMIZIEA NV AZIMEDTH B, [
B LTk, BEAOEEMERETHD. HERZ
TR RBRETHLZ LD IFons,



13 MRICE DL S MRIE

13.1 EMRUE FEEMBZNRE T HH

RICET 2 mIERE

DARTIZ, b b 2R & U5 3mised B & o H
IEINT W, & 2R TIEBGIELU OB L IRE
Tholz, TD2DH, B2 REENEZ > Tz HE
MERH BN, TNold, REOHEPENRD , REIC
M Z &3 o7z, UL, 1964274 TV R
DAY Y FIZBEWTHEMP N R E XS 18 Mlfs
T, EEMIFEENE S 2 HHT 2 HITERREI Nz MK
FERITT T 2 MBERE RIS iz, EXERIE. Te
FENR LT L EZNFRDOMILNER] ] TH 2D, —fi%
BFHZIEANLVY YR EEEMINTNVS, TDE >0iS
oDk, FFARAVIZL B AMREBRTH -7
M. 2Dk, NROFEEZITMENMEE. B
SN, HETIEZL) BB BDER->TVWE, T5
12, 2000 4 10 HiZ, & b7/ AFtEIZEAL T, =5«
VNI TORBTHREINZ, BETIE, HROET
DRFEZH, ERARZE, 8L CEELRURARE A
HRAEZE S (IRB; Institutional Review Board) 7%
HEMIZERBEBINT NS,

AR T, BYEREFE LS MZBT S
EEBEH, AINKCHAOEMRTEE - ARz b
TEEEINTVWS, ZD7=dHIZ, ZDODOHMEELN
BHENTWS, —Dik. b bERMEOEIETFRIFE
Brdtd s, M3 ALBoEmmEEERAER
Thd, HRFEE - BEFBHE - RFEEED 3 A
moians Te b7 L - B EFREIEICET S
fELFESE] (2001 4E 3 A) (23t U CES 7z, Wi 3
BBITE N7 A B TITICBET 2% R AT O 5
AIE. FEDOFIEEZREL, COZBROEEE
25, ZEITIIWNEBOMSE DMz, BEENT» S
Eli, Fi#EL, ZHRBRED 3 ADHIZA-TWRE
WTEH, XEDOZEDAHBONDS, FiE 3 #EIT
e b7 AEBSHEE. ARHIEA LT TATED
B2 5% 5N TL 52D T, LD TERTFHE A
BT T wah e, I roRiE 3 BENDR
EHFADRISNTWERREEDE N2 5,

593

13.2 ERARFARICEET 3 mIEHEE

£ DODHMBAXTH S, HHEMEFNED
Ml EE &, EEMEICET 2 mEE) CURR
2h - B o N TERRIIZE T 2 e
feot) (BAF@E) (i U CTER 2 Tl AT
ThnTWad e bNTEBIIZE O EBREHH 2 A L TV
%, BENRERO ¥ 2 DI, Mg, K0
BEEIZ LB A=V T THD, ZTOEERTIL,
EETFRUSND, T A Ny 2% SRt X N5
IMDOEAE Z HWZERFEESIT>TW5, EHFH
ZFAREZERITIE, SMBERA L U CHIBTER 22
EoRARUAR#ELIC. ZEDOZA L L THENEURIZ
ADTWEEWT\WS,

o\ BT 2 mBREREE) 7 6 T THEARAFZEIZ
BT 2 MmEE ) PEEIhT TAZNRE THES
RGBT 2 E ) CGRRIEA - BAE @A)
2015 FE 4 A 1 HIZfifr S b Z R RES N, I
%%\ T, 2015 4E 2 A 20 HICB# S h-MEZE &
ZBWT, T OERMRRMELR S CIZIHIEEH & O RFIZ
DWTMT I LIZ&D. TONREAAMES 5
rHiz, 2015 4E 2 A 23 HICBIES Nz, Wi %2
KT HEFLHEAMIMT AR L Ml 3 KL drif
HEREZAXGHOHERIBEVTEMH TV, H
MRS %2135 72,

2015 FFED TA%EHRETIMEICET 52
EUTIE 3 H 9 HizrERihed CREKRERFRE
FRAIRIIZ) 1T K BFEE R T AZ U U 2R
FOMIL L 2] #BIEL 72, EFEOMEICET
DIELMEREHEARNLREZ Hebhr D Pd H#HEHL
TWEEWE,

13.3 MEZERDKRE & RBROEFXRR

WoE L OMMELFEIC B § 2 MMl E A2 DEAT $ &

mLTEL,
L. BERRE . ARENR e Ui, &< R25
e ANEES %,

2. BERARBRERTHIIEPZHRT S, K
FHOE IZHEDL TEBROE-ODFEER] THo>TlE
Ro\W, I, BRIIEA -V BT REEDOH



LH5EIE. WMERIZERONSRE T2 (RN
B, BRADEHE),

3. AEFHEATIIEEREE B LRV, Lh->T, BA
BB BE Y I B AR D B B FERR X, BTEEE (T
EIIXKRERE) TS,

4. WERE DB TTORFEN I NDIT AT, KARTHEL
T2 5 DIMIHERIZFE T R0,

5. DAL BEERFEDONR LIRS,

6. 1TV 7A4A—L K-V YINERET S, T4b
L, EBNEE TE 572000003 S #HEREIZH
L., HETHHEMLEDZZ 2 EMEEST S (/-
EZAEMBBTE), TO ETERAZREZ2/BI L
ENH D,

7. fEEFLE, ShIRL
F OIFfiE HS 6,

8. BEVPHLDLGEIZIE, EWREBRVNUIZZNIZHED
SAGOERD, BEOBE TS ERF S EMET S,

REzNR L5561 #RiE

13.4 HRFHEDOFIETADL

THEIEEN T 51T B A EAT AR OHUGRLIK, BF2eE %
(BRI B\ THIZEEEIT 285, KFEpPE, JLREFIH
Wioe# . ILFRrGEE T O M 28 A O i 5% 3% i & R 3
B3 RTOEH) M, MEEAICI O BERD 5, H
FFEHE UT IREfFANORIG] & [RIEAT 2% Mk
THEREIEN o nd,

[RIEATBANDNIG] 12DWTIE, EARBIEIR IR,
Tld, 2008 4F 2 Hiz TRZILFER FHBEREE A HAR
W ZEHRE 12 B 1 DA RTEE) O R IEAT R~ DX iz B
T ORI KO TRZEILFF FHBEEEAN B AR5
BEREIZ B 1 2 FEIEE EDORIE/TAANDRIGIZE T %
B 2HIE LT, REFR/IINLST S Z &2 o7z,
HARMIZ I, THoEiG 8 EOARIE T AICBE T 5 @EmA N
EREFICHRET2RELTWS, HRVEE
BITIE. HAR MR T A IEZERXITE Y
T, EMRE2ANTHEIIHET 222128 ->TW5,
SCERIEE FRIGENC BT B RIEIT AN DR IGEIZ
3241 K71 (2014 4 8 H 26 HIE) %21}
T. 2015 % 3 HizdET s Nz,

[RIEAT A2 kS BB ] (2D W TIE, RHIEE
fifi. FFZEMmEEECE DI, SFEFIEE), 225 CITst
BBz B 2 —E WM OW%ET — X DRTF - BIRED
AT IVRHY GRS HRIEEIZE T 2 AE
FRANORIGFIZBETE2H1 KT, 2014 4 8 A 26
HRE), BRSO AR EAT AP 1h 2 B2 B\ CHIURRI

54

IBEEDT VDL IATHD, BRI, BRRZ
Wb 22 3 1T B R A OO0 S W BB T 22 5 4T B
% 2015 4E 3 HICHIE L, BiEeAke UTRIEST A
=PI BB 2 EEICEL TW5, THRET—&XD
4% - BRI I22WTH, 2015 4 3 Az, Wrgear oRE
IR o TR IE U 72 (RAIRE 3 BERERFZE R S RAT: -
BIRIEAD, 2B, INSITErE, FRMEAE - &
FeD BRI Z2EL D A L LT, XERFEED THIEE
BB ARETHANONFIZETE2H I NI )
WMz THFZERSEIZ B 1) 2 AR B OEH - & D
A RTA v (FEMEHAE) ] xR L7z CITI JAPAN
TaYVzl hDe-T—Z VU IHMIZED, £TOREK
Bz x4 2 THmiEs) Wi Tavy 7147y
AHE | wFEM CFRK 26 E 7T H BB LTwb,

13.5 MREFEFADORILE

HBETRE T DOWFZEIE. £ < OFFREFMB® I X -
TEXALNTWVWS, ZDOELFRBITLD Ehbh
T3, KFHLFEF]FHBEB RN B AR AR IC &
\F % A RS O R IEM A~ IS B 2 B %
EL, AEY A M Thbn s FE2 i<
IO EABIEL TWB, £/, MR 3 HEE AR T G
IEEEHEE SR 2 G E U BRI R TE A B Ik E E o
HEAHEIZ Y 72 > TV B, BARIIR I ZEE 6 O A EfE
EDfEAA L LT, 2009 45 2 A 1 HIZ, #Hi7ic¥i
BINEA2FEL, RTOMAINIYHEE=HTH
LZHEBMANF v 7T EVATLRED, BINELT
moTWd, EEBEMWIZ, MIEEDOREHEHANPTERN
VAT LEMANLL, SIRE BTV,

13.6 NZAAY MDR5LIE

Y IY AT NTARAY NIED T, ik 3 B
Moty a7l - NSAA Y MNGIEEERNHREX
NTHY, EEMOEKESER, ERHoAER. (L8
HELHEHD 3 4NEELLTEMLTWS, i3
NS Z A v MIEZE RIS 2 B0 —HdiE
WCHEDE . 2014 £ 5 H 19 HD 2014(3F KL 26) F 2
1EE 7Y a7 - NTAAY MHIERERIZBWT,
1) ZERXHKOEHE, 2) ZEREFHOTATIVI - NT
ARV BNRONT — - NT AR MNEIEEE SRS
LTWENTAAY MIDWTAZEELIIET S Z
L. 3) HEEOMA, 4) BikiEE BOFEE, 2k
EINTz, T &Y, Mk 3#EANT A AV MR



FEELLT, "NTAAVMEREHRS S Z o7,

AHTA T, AKX S X IIFHEICHEZEE
ERELTCNVWDS, £z, NTAAY MEIETEBIE LT,
AHWHCF R 2o - 2BRBICH L. NT AR Y
FEIED 72D T Ly b EEAL, NTFAA Y B
BTGB 2 2 B L7z, £72, AR LB OIS
A A v MHKAEFIT OWHER 2 R L 72,

NT AR MBI HER
HIR : 2015 4E 10 H 26 H (H) 13:30~15:30
G« WRE2fH 2 BER 2=

NT A AV MNHIERHMESIL, 2 RIS 7z,

2016 £ 1 H 29 H (&)
NG AR Y MIBET BEBRFIZDOWT
A SRR fRRE L (R 3 BEREN T A XV M
1EAHERE)

2016 £2 48 H (H)
HEREELNTARX Y b
e T8 ez (RERENT AA Y ME#KE)

95



14 BRHREZE

141 BAREMERES K CEEPHRA

TOHY A

WS BYEE WIS L KEMVWNL T E HEIEEM, B
ZHEBEHEE @I 72T 7Y a >y T TR
EiET 5701z, [BudtFEsmEEERER] (BR K
SRR, R S IIMARITRE. SNBSS
NEEINTEY, WFEEIZ ShHhE, MRdCE &
A - BEAMHE s, NG SEE . BT ShR BR B R fi
DADERELULETZYa vy vizitwn, B
VYaryTEOERBIZATTE I LTV, 2 Hid
HIGHEI A T3 212h7zh, ThETITEMINALE
RHEZ NRIZTE LD B,

1) TETKE: BRIRE - FRBIRERE. o
FERIERIEE, PRI O AN D5 H & KT
BlEODTATIvIT VAR Y MilE, H¥ERN
RERATDRIE,

2) B IR - MR IRERIE DR E

3) BYIAZE - MEARESZEE L. BN T DKIE
% Nl o 72358 1A & N B IRER AT Gl

4) JEH - FHMiHIEE: T E BB A O FERT#ER
RIE. B YL - MR IR TR 2 S BRAM, 30
PN Z R8T 5, VRIS IR RIS Hh i
WWEFLTERVWE S IZRET 3,

5) LM RERAMREE: NFHAZ BRI T4 7
7 7Y a v DEM

6) MHERAR I DR E

SR, BERNOBEBREZMBL, ERLzLS
7R, EARRLE AR B X0 R 3 BEEE (R & 7z il
% T 2 HINTH RS mHEEDO BN AR & %
fRELL 72Xy 7 Ly N EMERR U7z, £72, B
FHHENZ B 1 2 B IHFEISHE O HLD Ml K ORR % L <
U, BLAHEFAZEOHN e EHEOHEMRE HET S
iz, B ANZ I EHBE LEY Y ERYY
LEROE D ML 7=,
£ o BARRIER RS T L [ SRR R > v R

VAVEN
HIE : 2016 4£2 H 4 H (K) 13:30~17:00
AL TKP HBNEII Y 2 A2y X — K—)b (K

56

HHBHEX)

BRE Y« BN R A (S, KR R, Balio 4
25). B GRIERERT. Wi 3 B

AN

1 3R [ R |

2 ¢ 5 2 kGt b AR OMREE | K2 BAtFS
W EZERTEE |
3:bhbhid, O3 ITENLTEHWEZDD?
U Mg -l - fidke &% 40 L7z IE 01k
Rk

4 : BB T o S HBIRE A

5 XS I@ERT VMO DI —F =izl
T— NRxNVTFq AHh vy aykOEBEH

BEIE 20 RIZLTEY. AEY - BEAG%ME

T 100 #HREEVSML 72,

14.2 RO EREE

AR B B EE) - R E R A &
FEHEEAFEIE (2015(°F% 27) £ 4 H 1 HEE) DK
PEEERIZ, 20N, 18.3%(FE 82 &4, > B4 15
%), 25.9% Q1% T4) THhD, KO
ITHY - FHREIFRAERE I 8.2% (584 £t 48
%), FERESEIE X 25.3% (8T 4H 224) THD
2o, HARIAW N 2 MR T S Mo 4 R
Ll TEWEAICH S, LrLRA S, BUFIZ
L DED S NI BRILFE S W ELAZE O H 3 REHEIZ
B SEHEB L ZHEWEIRTH 5, PAETIE, 2k
WRBFWTA T ARy MNEEF D BZ THEEZ KT S
T2 ®ITIE, A DZ R7RE5 S0 J5 O B - 11285
EIZAMMPIED RED o DS, BUE IR AL 20722 3 B i
ER, ALTOTREDEHD, RELTETEY, Bigdk
H2EMEEDOHMEREI D ODOH L, LED->T, ¥
NN LOER 2 E OEIGDIEINT 5 & FRI NS D5,
EHB O REINE TEHBICANDG L, £5F
RRHO PP 2HETH 5, 5l S & B HLFES
EIZEBIZNOMO Z EEETH B, 20D L DR
DHIAIZED, ZEDOARRSTHEILE > THT =2
FTATNTVARBETEHMERTVEREIEF{IND
EZOND, £z, IoRBHHEOFREIZIE, BLE,
FBET - NiETOWMEED SBGO = — X2\ B
THIBRUTWL ZeBEELRETHA D,



15 HE&BE(m

TRFCAT DI FEEAR I IRk~ s - b o, %
NoDFE, BT, FHIZIEWTNE LD OB
HEZ BT LT 5720, BB O FHE I RN 25
FidHoTHbNR TERS RV, LU, Rk
T BEEE L, WIROMEAIT &b 7 o 72 i3 T
PRI ED SN R>TET VWS,

15.1 SRRk ETE

AL (CEELE) 1% 6 DOREE U TRE 72
T —< &, 6 DOREE % I Gz A BRI
EHEEL TWE, TNSOFEAICIAD & 5Tk
B MATWS, /2, REOEAMNLKE%E
F U LT 2 ENIOMFIEHEE & S FFE = HEHE S D
T2\, BRI, . T — & N— A, T
. AR E R BM L C\WE, TSRS
DM ESUE T4 & B2 HSE THEIE T L, s L E
BRI DB T O, Sk, THUIRITIN - AR T8
BAR=V VIO DIz, MEHHROF v Y
T —TH DR EROIRIRM - KIS E 175,
YT IV A= VS REREE R OH LW IMRI EX
MEG i (¥4 218 MRI £/ ~4 21 MEG %) O
Fea iz, EEE - BB AE Y7 I 00T
BT 220 TR L —F —BEMEBE LB L, L —
Y- HERE ZDE £/ A— X —pfRfE T
Bifbd 5 Z & AT & B RGAKIRALAH 22 88 & 1 7 1 BRI
FETT T4 —EHHT LS, TNODERITGAA—Y
V7 ORARFFGR (WWRTGRAE T A=Y v F) 12
Lo T, MHEE 2 A OO ERLE . 2T LN
n o DAL, BLXUENS OERN T2 FH
T3, INSORFIIELET, I AMEDOAEEKRNS
FAR=Y VT D—Re VR —b225 &S ik Dk
HREBETH D, 2012(FK 24) FEOHIETHTEA
DA S N7z TT-MRI IE AR > & 38 ASBH G X 4,
Y7 I A= MVRRER FFD ¥ L\ fMRI il
oA A=YV TEDORABNEEITED SNT WD,

AFAF D 1,000 KV HE e B T BEME . AYElR
B UCIkRTHE—DRETH S, 2012 FEIC
ERIFEED TV XA B b, 3 IRt
AL R IZIT R B LD I o TWB, LALK
B 35 ERBERTA—H—DHMEN VLR, %
PO AFEARAREL o TV D, 2015 FITKEKK

o7

R R M v & — O EYERNT £ I R
DU WY - R Bl A S T B D R E) & 1
UhzZeizkd, ERIZRbD LRZEBEBVTE
Zitid, BTHEBEOMATII =T 1 15613,
A BRR DR = RS A 1ok B IR 0 AERE - BRENL TIEL
WEWIHEENRH L), FHERMEZEL NS, M
HAF IR 2 AE U725l (NABOREREEE5HT) H
BEELRoTETWS,

b b INHERE 1 A — ¥ 23 A BRI 0D EE B A T 45 AR I
ThHd, FHMIZB T TASHEEZEDTHELBD
MRI 2% % %%, — %, WEE (MEG) 1 2002 45 0
WA 10 £ ERGB L TW5, T, MEG THUE X
N7 T — X DB STFEIZ DWW TIIRERAES DD 53,
HIEREE & U T ORSREIZIXZ 1UIF &K & 2 Bl 4
BERETWRWES TH L, FHMOBIEDREEIZE
FAELTETWBIER, ANV U LARINEEN WY
OMESLH D, 5% MEG 2D XS5 12k>TWnL
MIZDOVWTHRADBBETH B,

15.2 HE

MEMEZROBED EAHR VT WS, £ < DM
Ao TWBTAEETHICEL Tk, 242
TE57) =KL - 3Ly aVEBRAAGIZRD,
B T LU TEA LMD AT DWW TN &
O, ZNo6DV Y —FLDOAMETELAZ Y X —
F-abrya v~ EHEOKRE LREETZ 2011(F
B 23) FEI AT o T, SFEEIR S FHEMA, IHE
TIFIFRALZ <R L T E 7208 MmO LR ITHE Iz
B UWEIRZE RO BREIZR > TE 2, HLDV v —
FIRT — RN — Z IR KX A % 38 L TR T
DN TWD, FHKHETHEiEZITED THRDOEE
DRBMENRPT WL IITE VI EMR S, KRR E
MEMEEZEXETEREMR2PRE L. STHK
1 #HDOEENSML, ZEXV Tbhz, TORER
T Springer ebook D ZHkfEDIEA . T 1 E THRAF
K UTHERGR LU TEELD S AHEIT - T E 724
XBRT — X RXR—=2TH5 SCOUPUS T2V TH, &
BOMEEE & ST 20@EmB TN T\, BFELHM
FEHR O ERIXFE VT WS~ HRICTIfIT I
Science % Nature B# D Y v —F IVOEEEN G X 5
mE, MEMDESNHEFFHREZ LD X I D ik



B EEERET S0, FTEIZE > TOBENE
ZHEUNCIET 22 e ARETH D, TDD, Kb
MTEIENTVWINERZB L2 LD -ZEREHML T
TEHZE AT 5 &, BEIZIR U TIFERINT T v
F— b EEMBLTEEHEOEVERRENTA S LD
BHTW5B,

15.3 BFERMIEE

B L B SR & B LR ) A S
OHWERMF L U CHEI N, SMEE FHEMEE. E
Yk RHERL D 72 b D F2EREE 88 B B S5 12 THUE
L7 T VRN T — ROFRE - T B2 B8 1Y 3% i
SN, EMER D OB TG, TYXLT—X
DL - MLETO—ED TREMTA SR TH 5,
FARSFHUX EE T BEME = 1, SEBE FHEBE 2 & (5
B F USSR A OE FEME L 1 A) OKG T
OB O B % BitA U 72,

(R E B = (LF 2 53BN S
M=) ([IFEENE TS 36 (5 5 E 78
PEETA OB ML &), EEEFIEMEDS
1 &, ZUOnHsEHEENE FUMEE (SBF-SEM :
Serial Block-Face Scanning Electron Microscope) #*
2HEBEBINTED, INETLRRIZHEERIIEG
UFANRTEBL LS IZHmoTWS,

BB EOME 4 DREFHIHE UTid, (LTI
IZHERE U A RE M (EERET) OFH
BESEVRD T oND, AV Ty I —P27
O—RY 7 FI-DPREKEABICKEINTND
BIGRD & BT I P IREI AR E <. Rz E s
fRBE C OB IR EN RN T WS, ABIEFRHED
WA, SRIEFH - LRANHEORED I TWE I L
o, BEROHEEZBRACEDTVELVEEZITY
%, AT, RAHRGD» SBIEZREZ &0 6 KD
WEPHFEL., ZOBHORED KRELEE > T
Wwa,

(L i X B 7 BE MR 2 12 R W T ik SBF-SEM
(XIGMA. MERLIN) @ 2 B &A% ki U THERr X
NTW5, ZNXTHBK WAP»SZDFHNES
N, BER2E BN ECHEBL TS, L
L. 1~1.5 B0 ELIAR TFE-Tip (GUN) & Aper-
ture SFDOZHUTINA ., BELMIZ X B RTEHITE4
BWINLTH Y, 5%iE. ZhSRFOZODFHE LK
BEIfE S BRI R ERFEL > TV 3,

EFHEMBEORE & LTk, ZnE TRBR ks

o8

M T B S 2 DB, RS R B aE
H2OME, #HIAF A TIEEE V7378 b —
LOMFFEE 2O, HiigY 7 =)V D% 1 B
AEHERNIZ BB O W U R FEEY OB, &
TS RREREDO Y = 2 T VERSE 27> T\ 5,
R o BRI A RR O~ = 2 7 VEREICE L
Tld. SBF-SEM D RHESE P B R IC BT 5
<= a7 IV E R R T A O Rk & 2R AR (S
ULy =a7VeaREIE, I0EOHHEZEDOHIC
HTBZeNnTEDL IS IEMTTH S,
BBIZHTAERBR, SBF-SEM (2B L T, Fisth 5D
FHE® % <, WEEE £ TOE T BMETE O KM A
241Z&BYR— MREITIR, REEZIZMOELKL
DR 0 D 5 RIE TN T 5 RH LK EAT S RN
Ko TWi, SFEE, 14BHEEINIHOY R—
MARNZ 2o 7278, EIND ETITEE > TWLARL,
S, UEHMKEAOEFRBEOMELH ., ET
SEEE SR O PV B D 72 8012, EF O EAfi iR 2 o B
B O BT S PR B & DR i A IR DR D
HERETH 5,

15.4 HSBMRSAEE

AR s e = 1k, EEPIISEAT B K O AEY Y
Wzeir D@ & U T, EYRE O 7E 25k %
FIFS - MET 272D I B I Nz, Wik, PRimR
400 m? THMEII/NZ WA, ABZEEER - EYERK
2O LTIk, ARATHHARDOMEZRTH S, Bl
DORAEBIZERIERK 1,000 ATH B, 72, ek,
74 A R— VR IZU D, YN, BEYIBRSE L
B, BEOREMi=—Aze It TE&RMEELT
WED, BEBRORELIEZRL T, SHBLERTERH
ZED TV BENRDH S,

BoETIE, MRI % SQUID & Iz 4 e b4k % fdi
TERVEEPHREDL4HD, 3D ) v Ex—%2EA
LFAZBB L, ABER—AD 3D 7V X —TI3,
MO MRISEHD 7 7 > b ADMMEZ T, K
fER—20D 3D 7V v X —Tld, EBIZHEHI NS
MOBEEEZIToTWS, UL, HlilE BT £k
HIZRONT WA, 1996(F 8) 4 4 H UK I3
A 1 ACTHIEXE2T-oTE Y, 09I TIEKIAE
ZIFohimne WO MEEEZTWS, £ZT, i
B EREEIAS T LS5 Blar s, TEoo<
D 1 BEJI D BB OB & B TAE = — XD 72 7
fi & EEH % BI85 972012, Mhd Tk, 2000(3FE 12)



S, EY - Y ORISR S 05 R
X B2 BT LT, B A O SRR RIS & SR
ERTIT O B TR EZHEL TWd, ZnE
TIZ 220 %% A%l H 0. HEIERIEE DR
FIERICZRE EIFTW3,

2015k 27) EESL, KRHEHE 7 74 ABKV
e D k% FAICHI R 22 RO RIEFEH 2175
I—A¥X CAD a—A%ZH#EL. &b T 35 &4A&00
U7z, 82, LEEEOFERBEOREMOKRE L U
T, fHRZEHRITED CHIET 22—V 22 <kb,
CIHEFHREREI sTwWRWI EREITO NG, £
Tz FTAD 2= =721 T BRI AYEME L
TWVWAAEMBZEREM L —=v 7 a—21zd T4
B FEERD - D OES M - B TE - Tu s oIy
Z(ERT Y TENAF 2 U N—DfEH)] LD T —
Y THIU, 3 #DZHHEZIF ANz, o1, El
FRGTATIR R HEE R AED 2 T Y MY — FIHENIZ
LRI L, —BRETRATEYA ML =Y 3
VM OBFELITo T 5,

155 Ry hNT7—0EHEE

AR =%y NEOEBTH D3y b7 — T,
HEFTOREBEEA V7 I&fHLR>T WS, x v b
7 — 7 @A OB HGEE X, R 3 B EE o R IR R
7 — 7R UMD, BT OFHREEE & e
VR —DWERY — EALAERE L, HHEE I Y25
TW5, HHMTERERLE - HERX— 2v b
7 — 7 EMEOHMEIMA 2 4. 2v M7 =27 D
SPGB OFEBREREHY LTV,

XY M= DF a2V T IEALTIE, M3
BB Sm T, TRZIL R FBBIE A B AR 5T
# ORION ¥4 N—¥ ¥ a) 51 HAKEH] KT [H
ORION ¥4 N—t ¥ 2V 7 ¢ @#@HHEHE ), [[M ORION
YA N—Fa) 7 EfFIEE] 2, W EHERE
W clk T3y b7 — 2 BHE FIHOFE &) D,
IO, BRI Y — X OEHE, 7y
TUA—IORE, LFaV T4V 7 O, K
7ok aVOMAKRLEOxEE E > TWS, 2011
FEEIZE A Y N HBOMETHEEZHE, 2y b
7 — 7 KR O IR & EV LS O EHR N Thb Nz, T
nizk o, BlIEMEER>TWZFROXY b7 =72
BEAIZB T B A (1)-(5) M E 22 dH o 7295,
2009 4 DO PN E CEA U 72 B8 I DLW Tix &b
PHEA, HFDBBELRoTETWD, £/, (6) TR

99

TNHAEOHBIIHEINLVWEETH D,

(1) 2y N7 =2 OEENTE 0\, PC LM E
1Gbps HBiCEL 2 bod, BELTVWE XY b
7 — 213 100Mbps T 10 7D 1 OFEEIZ L L
TV, (2009 4EE1Z 1Gbps GO T Y YA A v
FIZNHFRETHER) L2, Ty VALY FOT Y
T v EEL 1Gbps D F £ TAA v FEDHEEH
ERARRMLRY ZEioTWwd, (2011 FEIZT v
7)) VI #EE 10Gbps RIED T v VAL v F = B
U THfIs) A 1995 FEEIZE A L 72 100Mbps & T
UMERECERWIERI V2> M LAN 7 — 7L
ORMTHENPBETHZH, ZNOBHNIK->TH
STRIKEBAEM 27> T3, (MESETS
Lxy MU ZHEMIETREE HHOET, 2012 FE
IEEH#R 3 > & > b % 1Gbps MBI H#)

(2) 5 BB 24 BERTEIE L T E 25 v b7 — 2 B350
MR DI, (2009, 2011 I IE)

(3) M/ B A YL E OB A A & 0 BEREE E IS
TERWV, (2009, 2011 EEITHIN)

(A N=KYzT7, VI RTZTDA—=F—HFE—MT
HE 0, Y=Y RAEEIELZWVE S IZAEEEIZT
HH2iT-oTW\W5,

2006 £ E:AntiVirus, * v b7 =2 EHY 7 b
(2007 4RI EHT)

2007 £EFE: A — VB —NEH — =2 2 F L (2007,
2011 4EEEIZFEHN)

2008 4EFE: 7 7 A 7 0 4 — U (2008, 2011 4EFE
(R

2009 AR HLER 2 — RAEE (2009, 2011 4FREIZSEHT)

(5) HrIHE S D HFARER I & 2 ML L2 3y b7 —
I D=, RFEEEEML, A3y b7 —2
DIFIEDRZFEL T W5,

(6) 2y b7 =24 7 IRBEHREDOIK, virus ¥
spam 7% ¥ OB FE O, TS OXf EEERE A%z
FOHEMABRARE, 2009 HFEITIIH 72 ITREMTER
PhARF LD EFEH#EBE AT LI F—REY A
T L EEALEEH SR B, ANBRRIXEZME L
W3,

15.6 ZEHMREBELS

HI R ST AL DT 1 A PR SR S A, B v T 7 T B
SR, sl 1 (i), ek (5
st gEAEE) . BB v X — B, MRI EERI A
HBH, TNHD% TR 30 Fe A, Y, BRAK

FEL XU AX



fiff. BB, BSE - B KERED B EA, KEIQUE
ERRBHOEHAMBEIIL>TWVWS, L2rL, 0
B DMELRDHE L <. FHODHBE A~ O — P D UL
SRR L T\ B, WEAEEE £ CIT EPEAF EERIA R D
MiFdE T4, Ho@fEzm I (B FEEsi=) oET
HPGET Utz BUE, BIERYE V2 —BUZ DWW T
THAZEOWEFIHOME %2 DT WD, iDL
B RSO EIZIRDE D TH 5,

(1) 2 4af -

AN 5 Z Tk, HEITH T S AR & N
IKDIZKRIFAKIZ KT B HRETHEND 5, (Mt ERHTRIL
WIR 3 BB CIEVGESD 541, 20147k 24) 4EEE E Tz
587 LTz, BKRRAKIZOWTIX, S4ES, BEIE»D
TR U VR DI EBRE R R TR IRAD
RoN7z, Ko @ T O CITRADR
S5, TOWEIIGEL TWD, Qs THREMDEY)
TREIZE D 2S5 LEMEIXSES EAEIRE S N,
ZTDHEDORBE DRG] SHi S MEHE Lo TWd,
(2) B -

BREMIZ B WTIE, MR Y T 2 HH%EFED
SRR & U C LR BT S b SR s 2 R oD B
TH, WHRMEEMH AT R AEDI2OD TH, )
EREFEORM LERENE T 5N, TonEM, &
Bk, B % B U CIERGHEIIZEED ST\ 5,
BUE THREMRDOEY) TIXHIIC & 2 RIEIES % 5
FRMERIND, /. EBRIFEICS T D HEERHH
EUT, (FERCEET 2R HENEREME LT
DTNy r =V RERED D D, TR E BT
W EEP ERBY OMK R ITHHI NS £ DT,
2011(FRE 23) FEIEIZ T 2V F — & ¥ R —MiFEE D it
RO RIE U A Thb i, 20125 24) R 1B 52
Bt v X —HREMLSER S 0, BRI ER T
5501007z, RERGBAREZ M TRV E SIS
EEEE S E, EEAy r—IURERICERI N
TWAKBOME 24T\, WMIERHET 2K - 72,

(3) MR -

B DO REL P EA TN S, FFEBREITIE,
2SR O W HIK L E X AGEEE D PN T WD, 5
FEDWELHEREMDOERE T, MmEKEE R K
EE DS DKRNDFEA U 7ZhS, IGELE TG U 7.,
Bl DR W TR IFMHY R B2 BT T 5720, HH
IR A & 725 T O — R & 78 5 X5 % 372
W, EBFLU B X RL B o THB D, BRA

60

ARG LEEND, HETHREBOEY TIX5HED
HZ & AHEN G S BaI N5,

ZEB IR, BRI 2 U CIEE % A O EBRITE R
7T 300 R ARESNT WS, EHAFEBRITSE
e & OHEER [ TIRSUE THIC & 0 BB —3r
SNz, UL, WELHREROEYTIE. RED
e HHDEHENREMAEA TV, £S5 Lz
T. BREFHIIT & 2IFRER & H A OF kI & 2
—ARERMEHED DT> TVD, 2015(°Fk 27) /&
. HARFMX E LFMX 2 AbETERE 14 K%
o7 THUEREBLIRERAH LR -TWVWS, £
7o HALU T IE OIAKEREED D o 78y 77—
RIZEM, THESUE TR AbE TREEZED 7,

RS HX B ERE X =TI, ZHEEOH
NOEL, ZOMEXNIEEI> TWD, KICHWEE
FETIHIREGHPIAZE T, HEDS R TENT
W3, INHHRESMIZLEHDOT, HELERE
KO B E I B B 22T O FHE Y 7 T AS S B
Th DD, EERNZHFEOISE S HOBHNEETH
%, WETHEREMOEY TE &< 2o 72X, Z
DAVTFUVABLEERSR, T ULAE#EMIZDN
TH PRI SSHEE D BB L 725 T B,

(4) BESE - W5 KA

YOGS - B KEAE & U T BB SSERRR, X
BE. THAKKR. TEKER. IR, JEE DR EAIME R &
NTW5, TNHITEREZHY T HHMEERIC & D HE
EHIIIZ SRR S . MERFEEL I N T WA 295
LB LILEEATE Y, EHtEABEL o
TW3, SEES, BEEEAfTbhRBIZE T
2 Bl K Bli 5 3% A 0 LB U AT b vz,

15.7 AR=ZATRI AV b

2R IE E) D A 3R U 72 [ 22 R & 2 DRI R
RIS EBRBEMAHIZRD 5N T WD A, LR Tk
AR—ZAFBRZHRIT. BEORRNZFIH 2D TN
b, SHEELHEHE, MAREPEREOEMEIE S
D SN,

i 3 #EEE Tl NetFM ESEH Y AT LT X5 FE
BREREORIRWD T — & X — 246 & H LR A
HLEDSNTWND,



15.8 AI X¥E

Rl 3 BB IZE T 2V F —FICE D SHAFMK &
(IFHX A 1 T 3 )L X —FHIEE TIHICEES N
TWa7zd, ZhoDHiKIZEWTZ R IVF—DffiH
P HAAETYS 1% ML EOWE L2 BB Mo nTWwD
IO S, MEFGRTIREE THICB W TEHERIZ
BEOBETFIF—IEOEM, /2. BT x V¥ —
DA EO—BRe UTHHDORERFEIZEWTHAX
. UFHKICB T 2ES. HA, KOMHHEOHE,
BHI1IHZ2EI XV X - REHOHE LTET R
X ERE LA — LV CRERVE T A ENED
RET>oTWVWD, MFEATH, B, LIETXD
IZE S, EFRITITERERATH, SEABH %,
BIXEREL TS, 7z, EERIIEHMUSA TS, &
TOEBEHZEIZ B Y — 2T, BT xxfw it
ELTW3

F‘:'k,—»

61

15.9 EEREE(R

PRFHX TESEED, BB LTLFRERED
BB, KRR OB 2TV, EIEEREORAEIZ8E D 72,
IFHX ClE, iR v X —DREDREL A D
WINPT, TR B o A S BR TR A A% 11 T
i ClmIh, EHoNnTWwd, SEED
gl &M &, WAL O BB M T b T,

1510 FIREHR=E

MR IR B DA 24 1T b 72 0 8% < D LRI
FRIA SN, JEAEY O 7 b DBRERE L LTS
FIENTE275, 2010(FHL 22) 4EH % b - T 4B
G & LT OREERALT Uiz, 20110 23) 4%
= HER O FERIA AR & 0. 2012075k 24) 4F 4 A5
[ERRIETIR B IR SEBRE | & L CIERRI A
ENte, SIEE A OFHES TR L 7.



16 RIBICEADL BRRE
16.1 BIXRILF—ICDOWVWT

TSR - S AT AR & £ BB L T H
B v R - NER - H A - AKEOMIH R % g
LT, BHDBZ L ORI ZHEEL R —L<—
ViU, AT HEEZEK TS LB L LTY
5, TORRIT, FERICETEREHIZELDTVWDS,
MA= A AOPHIMH D7z DIZFEITTREHBEICET S
FHE ~NOEDMA L LT, (1) WIBEELE O L) 72
B (2) BURAD—FIELT. (3) OA HE2R5EF D AT
DY Yy bRV (4) TUR=ZGHOH. (5)
IRERICHE X N OB B L ORIEE#SRE O ER
A7, (6) RMEARHXER 77 7 % k< 7o MBS
THEZB<CHEEZHERIZITS E52LTWw5, 2009
FERLD, HAFMEOER RO b LED RS
Hu, NEevHd—icks 8T el fiE
ZiTo 7z, 2007 FEEN S, B ICHIERIBH 2 #%1)
TWw3, 2015 F£EH. 8 H 14 H=HiEAKEH (& H
7 avEAEAE L), 8 H 12~13 H Z ERRFTH
(17 B2 & BUAZEBHLARE £ T 7 2 > J5 R 4%
k) 2 UT, BRI hZ BBV L, TOME, fig
RIEH QBN ERILH 2 REHIR S v, HiEh R
"Jont, HIFE, IHFHMXOMEERAMD T — XTI,
MEBIZEVHROBEICRERIESDEDRRSND,
REEDES, SO6RIBIVBELEZ NS,

16.2 ERYIWLIE

Mler 3 BEBETIx, 2009 R, I0F - IR, 3HF
EHOMTIIDRHHEE, RO &S ITHE— L7,
(1) 75 AF v 28 (2) REBHA Y - €y bR
s (3) AR (4) TR (BT X2 ED); (5) RIRME
(HIRA - )& - WS MORRHAUSAD S Y - 2 d
©); (6) FLEEME, M aREEZFHML
2T, DHRBEDE ZAEHTH B, FEERFEE
TIAF YT - BGMEFEEY) OB DOWTIE, A&

62

INE U, 2B REETbNT WS, KEB
FOEHEEAY IOV YA 70z o20nTH, K7
EEZBULTITOILDIZLTVS,

16.3 HHIZHEE

K 0D 3 i 2EAT Tk (£ L TE2EDORFITE W
TH), HHEHEMEIRDEOBEWEED 1 >TH 5,
IFME O ER, [BHGOT—X> 7N —T] O
BN & - T, BEHGMEE R RESI Nz —H, €
FIVOETIZ L BEKEHEDIE > TV, TRbb5,
PREEHEE X EDD, HEHELP ROy Y
WX IZRWD D HRMFETE A, EHM O < IZF
KCENKFET LHMAH > TV 2D THD, AF
HFDPG X, KHERIZREIHEMPES I TEATE S
£ TBEDITIE. TS DE R H ] 3P A
CHER L2 nIX e 5w, 22T, BEEMEOHEE
MHEEEL., T 21 FEPSIE THEBOY —F V7
TV—T ) & TR 3 B BERE N 2258 B i B 2 B
R LHAMERD TIEH 217> TS, ZOREHE, B
HAAR—ZDORAAHEK S 4, [RGB O FE R & 7
[\l OME, XS IIZSHOEBIITONTEZ, T
U728 hofER, EXFHIZEICAZ TR L TE 2,
UL, BEEHMERGZOFETH D, 5HBEV-T
IDBNNBETHBILIEESETTER,

16.4 BiE—M&

fli 3 BERE CIXBEREN B X ORI A D A H D
RAZM 195 HINT, BENBERERRIC R — L0 —
ROEM%BEHE DI TER, F—Lh—FOFEMEKRIX
WBIZ LDV oTETWS, FZIIFMX TIZ, #—F
F—V AT LDPFEAINT VWS 2H, HAXFHEIZE
BUTA—LA—FOEHENENLSITHS, 5
BRI E EIFS 720, HAFMX S K O FHIX
EHITKBITBHILA A T DHFEEI N, RBELEDRZAE
[ AANCAAY



17 EMREBREE
171 BHMRREFEER

1) EhY) EERGT I E D HE A

2015 R 4 A2 SHikld 5\ Idflkie U THT 5 Bl
BRCBEL Cld, EBRGHEE % 2015 4£ 1 H 9 HiZHkio )
D, 2H 25 HIZEEZITo7-, 72, TOHEADT
HEE - AR S N2 B EERGTEI 181 (5 bAEMZ
WA 125 ) TH B (2015 4 12 BRBIE), 7=,
TREA QT RITIE, BE; 50 M, ;88 M EHE;
16 ., AR ;27 M (D b AR AISTATIRE; 37
fE, ERE; 70 fF, ERELS F. WU 3 ) T
H5,
2) JESE D AR

BB AR I N FBRRER R X OEREIX, b4
ZHI7Z KRS 5 Z L iZeoTHE D, 2015 4% 4 Hh
SOFHALED T, EMFAFTERZDOH5 H1 HY
b5 MOEEZITo 7, BIE, B NTVBEER
B IE 45 (5 BAEMEWIEAT 24), EBREIX 102 (5
HAEMPHISEHT 57) ThH D (2015 4 12 ARBIE),
3) A VIMEEE =

2015 FEEICIE 4 H 16 H (& 294). 4 H24 H
(z#FE304%). 6 H2H (Zm&E224). TH29H
(& 8%4). 8 H3 H (EHMFEMER ML —=2 7
a—ZEWERSINE - 534). 10 B 7H (0% 21
%), 12316 H (&I 25 4) @ 6 [HfF-72 (2015
4 12 ARBIE),

7P, WEEHIELUZHAREZ MBI RVIEHED D
DFEERK DVD % IBRO-APRC advanced school
FHIBZIIHRBELTHESI L2 HIAIHITEEH
LTHBLTHE S o7,
4) HHIBRAE MR B 2 EREN A ZE AR
T HAE

HEAERRE RIS 2 ERE YRR RN E
THHEE 2015 FEDH 5 HIZEM U 7z, HlIFOHE
NEIZINA CRARRED 720 DEA B U 11 18
HIZOoWTiT o7z, ZTOMER, BMERZER, SW
LB 2T S <. FERERNSKRE S UE
IhzefmT iz,
5) HARBIEAR T HEREENY) SEERIAE O UE

MEATH % 2015(°FR% 27) £ 10 H 1 HE& L TEHARE
e RS BN EBR B A UE T ., RIRRIZ BARRLE B

63

FEREREEN Y EIR T B R R I hlE s vz, W
I 3 BB B HMBZEXIE I NE T ZEBBROLH
BT DRV DD, #FE HRBLE RN )Y 525k
ZER WO, ENRXA, KGR, Sl
EEtY/E 20 A NS S 2 Tl A [N S Y SR 2 1 AT [N 1)
BRI X —, TAMaANS A0 Y —% VX —Tf7F
bNLHYEREERTIRARE o7z, THITX
0. BYEBRZEE2OWE &Y EATR O ARIZHE
DE., HEICEEDONENTE S LDtk T, £A
DI 2016(FK 28) /£ 3 A 3L HE T L, HA
PR ERBEY ERZE 2B L EDEOWIED T,
H AR 7S 2R T OB FEBR O FE i1 G T &
BEDIC VT, £l BWIEB Y Y X -5 JUBYE
BRa—T7 4 2 — XEOAED T % FRET 2 B8R D
HeBbn, HwrERTWS I LE2EHELAE ST,
6) VIV EE2DOAEN T

AR ZEATIE. NBRP (National Bio Resource
Project) 281 % =F Y YL odubiliigtcd v, ¥
VA (RAZFNBEITY—FEXy M) 2RBRICHNS
HRENERD 2 Z Lo, T DOEBRNA %= /I
B oREND Y., BYEREE 2% EEFHER Y
VEEZO ENBEEE UThERIT 2 & 512 U7,
7) Bk DA

HARBHAF SR B Y BB O SR IZ RV, 7 —
VI IN—TEMBLU THRRADEE Lo, TDE
B, B ERREHE O FEOMEL & & 0 ERERNEE
BOEDIET 2L EZ SN, HiLWERIE. 2016(F
i 28) AR EENY ERGIEZORIE»SHETAIhE Ik

2727z,

172 #BYEBRI—FT 1 x—9 =

TEWERD—T « 2 — X =] TIE. WiE 3 BRI
B 2EYEROEHE - EE2T S L eIz, BB
MDD DHEEZHMEL., FRBYERRGBE® 3
FHEF DALY ERERENDHEEEZHN L L LD
2 KD EIEABYEROZTIZE D (2010 FE 8
o] 32 EE R 135 #4, 2011 AR 7 [A] @ 32 E A 194 44,
2012 4EE 11 1]« ZEH 202 &, 2013 - 8 ] : &%
AE 110 44, 2014 AR T [H] : RZEEE AN 148 44, 2015
ERE6 ] - ZFEFH 188 & T12 HKRBIED),



17.3 #}MERFICET % 2014(FERK 26) &
EOBES AR - FHEIiCDOWT

T EREEER ). [ BRI ORI R EFEAE ) X
HRFED TEEALE . HAPMRED 171 F 74
> DEFEOEN 22T, HAR AR B VT
H 19 FER S TRAHFE R FIEBEITEN B AR AR
FEENY RERIIRE | 2 HE AT U CMIE 2B R D %
FIZBHTWS, BEATED B EEEIIL) &
O [EERENY) O F R FHEE ) HYUE T 1 2014 4F 9
A& 0T E 0, B SEERCFEREYICE L Tk
RERUIEDP LD o7z,

XRHE QEEARE PRS0 = [H M, 510
B EHROAR] ICEDE, MFZICE EHE 26 FE
DEBREYIEFERERI,. H ORI - iz iTo72, =
72 % MG E I, 1) B B OVAISE D BRI
2) BYEBRERRN, TH O, 26 FED FRZEE
DHEAFREHZ A UBERGEYNICZE T S e & H 2 sk -
il S Nz, TSI ERRIEIT TR R IR 3 HER B
YEBRZEE 2 (27 & 10 Ad 5 ARRI AR MES)
WERZER) L ULT, BA—LAX—Y RIZARRL

72 X7

174 FFEEOMER

1) B EBRIRE R OB R ZE B X BIRE O BIEIZE S
HI{ZOWT

2) EERBYIEEE K OFEE N OBE I DOWT
BRETHY, WIEERD EFohZHEHEGENT
Wb,

1) IZ2WTHE, FRE 27 4E 10 AICBUE S iz A, [
i 3 BEBACAAMZ B W TEERZ B L2 we DB
X B RS (GRHEE DA% 13 U OB RE R
YEREDOF = v 7, EREY OIS L HERE) %
E59507 BYMERITHEDZHRAEO REL HE
EOMETH B, £7z, MR 3 BB O IR HfEK T
»HDEYERL v X —OMED IR ERE B 2B
DR 3 BEBAD S BN L o Z s, BT
RO — 7 1 2 — R ELZERFBRIZ MR 3 BB D5
MR &6 2 BEENEL TS, BYFEERa—
TA A= REORELOKRE - iz & 5T o0y
DIERYD 5,

2) 1IZDWTIE, SUERD#E LR B H AR A 23D

ERRICDWVWT

*7 http://www.nins.jp/information/animal.php

64

SHENTWEHA RI1 V&I ky, IERBYEH
. FEREMEH R OFEER OIS U THEREE
ARSI NE L 5BDDEI L, Lo THEL, FE
REHEMEL T & U EREYE S R OHEENDH
Hilib b3 2 B8R D 5,

175 #YERBREV Y —

[WF5E S 4%]
1) EBREHORIZTT A - Ty MZB I 5MEDY
) ot LA B
FHRSE RO F X CHE S 5 FEEREWY) O #7242
WMAEYFRSEEREZ HNE LT, BEE LRI,
MARIZEZR2TOFYORE L, ABOEHEFOH
YNZ O WTIX BN ME T =2 ) V7R FEREL 7=,
ZORER, IWFHX SPF2 &% 2B\ T Pasteurella
pneumotropica DRI N7z D T, REIZTH T 5 BhikR
W EEML 72, ANIC, RETER DR & BHRN R
O Z R U7z, DMz, NIV IVEEEREY) (v —
Ty b)) OFFREORM, MAEME=2Y VAR
MEEHOMLR Y 2 DT,
1) ¥V ATD Pasteurella pneumotropica 542
OF 3
2015 £ 8 H 7 HiZiT o 1=k E =% > 7 T,
IIFHX SPF2 fABEEICBWT, 1/2IEDOI T AN
Pasteurella pneumotropica B & Wi 7z,
@ BhbR*T2E
a. TSR R
SPF2 B EDOFAIMIE~ Y A —REEE 2126
FMALTWEZ s, MEDY YA 15 PEDIEN
TR UIOMEEEML 2, TOME, SPF2 f
HEDY VA4 LDADIGN & B S i,
b. 15 4R & B BRI R
SPF2 & =IZBAMRT D2 diakli. faHiKEm. K
HEOHBERE, ROEZX) VI RAEREIC
e BRI BIR T Wik, Wk FHAOKSE, £ Dfl
VI MABEDTTF v 7 UEDR Wihrs B
EIE AR 7z,
c. FiEHlH# 5
SPF2 fEEDFAMMD A~ Y AR H X Ok
ADHIRZ TS L FFIZ, SPF2 fiH=DTRTD
SRUAIHEA T e oYY Ok BE %
17,



d. BRERh

PRI G4 T 1 7 B OBEIME KT 2015 4F 11
HoEME=2Y) VY JOFR., IXTREETHS 2
EWRHERI NI DS, RETERIFKEL 72 & &
L7z, UL, KRB OTEGR B O AR IR E
TERMPo T,

HOVIA D 5% AFLHE & s Rl
BERESTEHE - EHINTWS NBR O=k V¥
Wik, ZWMRFEREMEFTZREL BNt v
R—IZAIND o722, YL X—T
DY NVHEOBEARGI . Z I AN RE L2, %
7. EBREKOHEHR L BCG 77 F v EREE, Y
RN 7)) VBREREE LY v ST U AR
B ORREREEIE. WS TR, RRSHUARME % 5
BREBYEHEICHCRE TSI & ilhoT,
Y=ty bOSSEBMAEEEEL LT, 230D
B RS 2 % U U BRI & 17\, AR SRR
D7z DETDEA LB B Z Bl U 7=,

IV D E HIRIHERR 2

ETOZR YL ENGEE LT, EHIMREEZW
T b b MPEARRE, MG A CERE, SR
A (FER, FHR), METERRES K01 LA
F PG 1T o T, EHIEEREDEIE S8 Bk
BLTHEDEZ L LT,

< U AME R DAL

INF T, v AEAROBERHERR CLAKRAE
HAE UGG, BEEABRERICEAL TV,
AR, Zho oEEBOEILZ HINIZL T,
BAFLHEIHE A LA CHRMAE L, #EICX
5 MHV & %2t7-o7-LTEATEHI 2L, F
THIDIIZ, PHAFMEMEE, 7V -7y TET
FZeXryEry MEEA UFHEREETIEZL
Xy ey b elBBEY AT LAREAT S Y
UCHIEREZMZT>7/- LT, £ &% —TMHV
DFEMIZ X 5 PCR HEMAEFEM L 72,

(2) 22 B D Ry R B

)

AR SE LXK o 3 72 TS {E R

O BT R DZEFRIZEE R EL DR
2. BESDVRKE 8o T, HEEECILEL
TR T E RN 2D, NANZZFIT 72D, JiK
BIZARK[REEEANZD T2 221240, mlifilHIiz
FHEEZT>TW5, 8%, WIKEIE S G0%

PO ER 2 M 2 HEDDH 5,

@ EYIRR IT CHrfE) OZ2FIx. WK & 72 IXRKE
fii U R A S A IS NS 720, HilfH
LR 0 B 2 RO HIM DS HE L, E 72, Wik
DY B ZITFEEDNTFH CHEBROBIELZ B Z 45
2, HHEENTHESE - XF0OY D EXNLE L
7358, NNIZADERE R >TWD, KIRDR
WETTELLBEEIZOWTS 24 RO - &
ROBHAF DB BETH D, KESLHET S5D1FH
BETHORIZ, EATWIBENRD S,

® BB T (RfE) WAK2XEYTD4EH24H
M, FIEARER->TED, BRI L &
LAHEMEN D D7D, KHEEE T T,

@ BT OREE) 118 BREKEE DD L 51
X Dok, MWEEEET- 7,

® &2 EF R B T (BiE) 333 =EERA
MOWKEBEADND o7z, NEOBANSDIRZALFE
Z 51, KEIERHENPBLEL 5,

® B (FifE) O 1, 2 BOEFH X v 8—n%
B, KSCREHERDRE T 23R D - 72,

@ WPRFTr—y w4y v —OIEKIBER EHRS
T, HENENE L TCWD, RLAEED DX
DIREZON, HHEVBLETH D,

® ZE NS & Bl g 5 kB E o PC
DR L 72 72D, IRALE % ES & 2z PC OFEH
EE% 4T o7z, MEEL 72 PC LRI, RIEESD
Y= RERR R —2 EPRELD 7= DLE)
Eed26Zv%<, EHRVBETH S,

-1 X D 3 73 T EE
@ 1 5 BB == D 2250 FH B Hids D 7RI E T D
EREE 21T 5 Tz,

QA= 2V —T2E85HE—X—1NTOLHYL
A= 7L =T 358D T L FT T IVRKEEIZIN
N &, FWKEEEIT 572, ILFHX CHEEHYA
BEMU 7= Z 2zt v, — I BB RE AN [ 5
I i BIREEIZ I 572, BRERVPIEZ 5754,
JEGLHE K % B < 72 O IV A8 bt % R LEE 3 5 %
WAIBH B3, BURD PR 2% C 1% HH A B 2
DATRATH 5720, HENBETH D,

EGELLA

7z
1)

HYERL Y X2 —FAENDT - AZAEIED
b, SEEIZPLTO D OHE I A FEhE L 7=,
MFHXFHERE S - fIFEEYEH 1 EOEHET

FifE L 7o, Zal#HIZEBF 194 TH o7,



2) ¥V ADE D BNFEEFHEE R - v 2O MWAHIE.
EARG. PRE 5, #eh, BRI, 35 O EEGEE 2
IZDOWT, SHEELOHSZITE2 MBI L 72, Zi#
HIZAEITHTH o T2,

[ B IS BT 205
FEERAEFICET2MRIIUATOZ L TH 5,
TS ORFFEREIC LT, BT HMIRE & o
HEEHEMBE X, ThEh [T A0 FNEH
WEa b MAEMTE=RY) VIHHE & B RREHES )
IZDWT, ZLTEETE 28YEBROEBIVKICE
FEH LWL MlA ] ORERIE E ILFRZE L 7=,

1) FIFHZEH Y 2T L DR

BFYERY Y X —O&EE % MEIZfT> TV L 7201
E. FIAE PERE DRk~ 2R ERIERZEH L TV
BENRHDZeh o, MRES DL LHEREN
PEMMEYE =X U TENREZIZUD, £
RO T K 7 Ok & 7 3 Ol 2 1 R I R
DEEEEDTND, HRFMX D IC 7 — &
AR, BFEEE 20 Z @R, M HERE. #IH
FA—=V Y ZYAN (ML), v &Z—ML#%ZEZHh
5 DK ELERE I - CEHEATE S 01T,
FHEEH S X T L DOREIZ D WTHRGE 217> 72,
< AFHERE RN R O TS B & CH IR
AR, WS SZREIN AN SRS RE 112 & 2 RAEEA D
M#PEATETE Y, BYERL Y X —THEil
DEARIToTz, TI T, 7 ABHREKE R 2K
DEATERE S L O FHlH L 2B L T, FERTIUP #
THEERFREMAT 2568, BHLRVWEEO
B DIRIVZRE IR R R 5 IR S T
BY. BB 217572,

<~ AR N ERGEE A

B EERNEE O X B AL~ DR, EPSEER
YU R —FHEADY — R EHEIELd,
=B OBIRA, ItHE, XEA. MIFRKE
He7e CEERYLE B KO Y ADRD BT AR
BN FERARE LT, 7 ZADHD TN FEHEGES
REAREL, AFF2 HBEMMH L 7,

WMAEE =2V v JWHE & BT

Y EH Y X —T 3 r HiT— &, EREYH L
e ICLAS €E=& ) v 7k v & —IZRE#KiE %
o TWBZ EIZDWT, MAEYE Y H R AR
REAIZHARS Z 2 HIGE LT, HlilgE 14 (i
A) X ICLAS £=% ) ¥ 7t v 2 —IZ BEYIEFE
YR E SR O TR (FRM. Sk, 852, ik

66

151 /8
Hi

B#E. PCRR&ERY) % U7z, SO HERKR
T[T THRE R D & AR OHEMIZDOWT

BEt & D7z,
ESRA= 1N
1) WAt co%ES
AAEBREY ¥4, ICLAS E=X) vty & —
HEMEZE SR, NPO B SZERBE R E & g2,
HASZEREII 2. BN KI5 N B SRR 3% 17
2. BEEEHEREESE. HAREREY B #
. HARKZEYFERZ B 2EOFERIY) & HY)
FERIZER U -2 OFRIC BT, BlEHE, B,
ZEFEORE ZH > THEB L, F72. BAKF
EASRF G, PE - JRREEEEREYI L,
EH - PEERKFICBWT, B, FEARE
LU CiE# L 7=,
17
SCHRIEA. B EE, BMOKES, BEE. W
BIFE & O TR E 1T - 7=,

17.6 2016 FELIFDRE

MO &S W IEH B ZBRSEEZ S5 Z L 2 B
LT, SEERTINE TIIEEI N~ DS
JEXIRICBI T 2 EEEMERAT, YU RA - Fv - ¥
VEZE LD E U SREREY ORICHMEE=% )
vreavhu— VO AEEFEERELEZ, ZOHKW
DEHRIZATTOE 5745 BAENBIRKDO—D & L
T, ICLAS E=X ) v 272 R —I28WTH 1 AR
DIHE & 17\, PEY IS B S B B3 2 Bl &
OB D, SHIE. Yy E—TBWTHAE
ME=R) VY TIZOWTHEMETE S L5, Kl
DFFREEE K O BHE 3 2 B h G DBl 2 X 5 T & 3
Thb,

X 50T, MAEYFNEE M GO - BHEEY %
YHZHERE L T 7212 id, HEER R E DN — N il
OERAIFEETH O, FHTEFLL ZIHRFOEY)
DUWE - BEE T o] KA B L 22 1 hids
5%\, ZHIZED, YU R - T v b& SPF THRS
5 ZeNHBEE R D FEMTOEREY % H i
FED AR S T DH D —DTdh 5 AT 1]
TZHELTWS Z L HAEE RS, ZDZkiF, &
VR —EGID L UTHEBEMNERZ LT HRREE
o R bz fEL TV Z2IZb 2R 5,
INEFEERTLEDICE, v R —HEOAR ST,



AR BEEADLE L OBBEDORNIZE Y. HE
TR EDOPHEEHEGL, Qs - WEETHE2FEHT S
ZEeWRELHEETH D,

Y ER L v X — (RSF) OBUE - Bz, ik
O FTH L EM - FEOFHEOM A O TR EEET
BNEND B, BYERY VX —WE - WEEDMER K
fifi PR R OMER I, Rl 3 B§E o o T D FE AR Dk
BEHEIZODWTE 2MTH . HRAREMIRERNT
EREACALEL TWD, R 2017(CFEk 29) 4%
THETHRDOONDIWEEVD D, — . & - HHER

67

B IIHEE 10 RMHRREN B ETH O, EHEIF SRR
THHLU TR TR SRV, AR OHH
ERAIRTH 5,

WHEFF OB TORER % X SICEHT 5 Z & 6o
THERHETDH D, MEFOMETOEE X, FKH
E O EBRBYI IR O BHIERO AT 2 A[fEE L, Zh
KEh ey X —0BEHEEOARFICEHBR L, FRHCAE
SRR O IRz H RESFHFE L, 512k
BE2ROERBYFEIRE MW T2 L icb 000
DEELREHRED D,



18 HNHIRAEE

18.1 FBIMEE X ?

IEAEDREFHFEROBINIZH 2 AE 2 H D0 H 5,
ZTNEFEREIZ, FEFFIZBT 2Rk d AT R T E 72,
KRERWEFIZEWTH, TERAMIZAA & » R
HEEWKRERTIA &2 HDTWAL, BoRIXEYR
FIIZBWTHFARRDMEMDEHE L 2> TET W5,

I EEDELD H\N ik, fh2 0Bz K E S 8%
ZIBMEETH B, EDOHATEHINTVS DI,
MREBAFD A — T TH D, WL - BIFEO M X
WINONWTHEEREZTH 508, FIZEERR LR
G THF LT WEREIZE > T, HiGOEFIZOR
M3 % THGE 7 e A B S I B SRR DARER & 2 5 T W B,
ZD7H, WEIIBVWTETARTEHAT (HLLIET
W—TRIENT) FFEETI ZEDNERTH 57201
iU T, flidE e R - BB AR DR - RIS AR
% BZEEE oM E TEL L, BRI O ki
CaAAMIKIZES> EDOTHD, ZOFEIF, -7
VA R=vav] LIREENTVWS, X 5ITHEATTE
e LTk, METHR) Y —A2RETsZ Ik
DTHBDOEAEEZRTAFESHELNE LS IR >TE
TW3, ZOXSITRUDZEMDIL WEIEIZBWT,
HHEZ DO L 512D P20 Tk, HITHE L
T BERH B LHbN S,

18.2 BAMZEMRAMBANMEZESR

FEUHE OF R AR BTV, BEZAEAT
EF v I FLTHIELERSTWVWS, TDH,
SHEELRPROBHEEZE R TOERITA —IVREIC
E0ITbhTnwg, BEEESTHELEHREZ I
HEIZ, BUED L ZAE DTV,

18.3 PR TORR

2015 4E 1 HA 5 12 H £ TORFEFHGEIRGLIE, ZVI
DRI (p. 199) DBEH TH D, HFEFFELZHEML T
BY. MNHEZE2OKRENFIRBIIHELTHDL, &

68

BRI I 2N E TR - R icBI L Tk, B
BRGEIToTE Rz, Thbb, FFHETAEED
L% T 5720 DEREREMTH D, RiFAZE
FEZHARE L v, EERIIZ %, JST OEMFIZ & 55
FHHE 2RI L., RO mREMED D 2 FBHIZ DWW T
FHR L, HEFAFEEE EET 2 REEFEHT. L
B R E CIILFAMESE 2 A LT 2 BEENE AR
WA, FR R AE D TE WA RV T, %
NUED AR M &2 THNOREZERLZRY, T
NETOHITIE, BELHHZIT>TVWEIHEVEL W,
COMRBEA S ZEOTHER 2B, 2011 4 2
A 14 HEEO MM FER BT TR SERT I 7
FERE L EE) 2 ED T,

18.4 RifiRT —9~R—2

WEFZEMT 2D T AW, EHPHZIE, Eik
BAfiD 7 N & EORRA RO Y — ADNERS
NTVW3, Tho6DV) Y —AZERT L7200, Hifi
MR ERE ST, BRARYY —ADT— 2 R=21k
ZHEDTVWS, KKIEHAI NSO, 2012 EE» S
HAGEL HFEDNA ) VAV EEDTE D, »igh
DR TEXPEA SNz, 5B, 1 A=YV 7K
DF—R %@L T eI, MRBAEHRA
DEBEMIZETET—X, VI Tz TELEDE
T—ANR—=ZZ U T OGS D BETH 5,

18.5 &

KB IE, COI STREAM H3 (p. 78) T. %A
EUTNTIT 77— XREMEHRP Y X EDMREL
REMEZT> TS, HROILBRDBS, RFELD
LRI DR EIL, MBI TARING Z 23D
R\, FEARMIRZ L AS (PR HERWEMTH D DY),
FLALORENBIGHKOESTHEE IO TS K
FALFEIR BB, FEEDRARED-DIZED K S IT
DY —2EBHTRED, LWIHETH D, 5.
MOBH Y WNIGKEZEZTHBERD B,

SA
Gl



19 4ERZERBREM N —=J 30—

19.1 #BE

26 M1 HIZ 7 2 AR BV AR B b L —=v 7 a— 2
X, 8 H3H (H) X9 8HATH (&) £To 5 HM.
PR O KE, ILFWF v VS A THE S N
7z (P BEERESBUR), ARSI, 2T - Ml
SEARITEIL X)L E TORREE % Mtk d 2058 % 170,
AESEEF AR ZEALTVWS, 205 DR EE
2 U TR - ARV 2 2R a0 Y &
R, ENSEMSPEL ARNDEEHR, ZDa—R
DHITH S, SHEEIL 161 LOISHERH D, 119 4
DEIREI N, FRDI—A%2Zi#E Lz, ZilFHD 6 H
FEPRZEGA T, MIXFHHAER, REPREDOM
HTHhoT-, BEICHT--o T, HREHZSN S
Bi& W72z, ERREICIEMPRAE 2 L2 L
T, fRFED» S DD ELED T, 80 AFEDAF%
ERDHT-- 7,

PASE/A PN

o526 [ PR FEEREGN L —=2v O -2
“EARBREOMIFIZ T T - ML ouh s v
AF BET—

HIKE 2015 4 8 A 3 H (H)~20154E 8 A 7 H (&)
W8 A3 H (H)13:35~

ME SRR DR RS 2 PR 5 |

IR (R FR RIS AR 2258

MH DA b L R & A8 5t 0D 43 - il )
PEHIE ODMEER S 7 IVIFZEERT)
ARG K FBERZDOMN L R DEN ]
MR B2 28T DAE AT |

WS (VEAR Y AT LBFFEEREY)
[ENYEBRBCE IR — ISR L YRR —
Vit (B FERRD — T « % — & =)

pi30)

A8 H 5 H (K)18:00~ (TABROBELT, &
R ASA 2 X — % i > THIR A DN 217> 72, )

*8 http://http://www.nips.ac.jp/training/2015/index.html

A

a—2%8 8 H3H (H)~8 H7H (&)

1. RN EIE T O FE—ElZE &
ORI F ik —

2. HR VX7 BIZEMiI TV A HEHOREM S &
Mgy

3. V=V R=ITF 4 vy AMEBOERED SIHHA
4. 2 MR K 2N S RO FRET o
A=V

5. dife7 1w 7 &£E SEM 1 X 2B =RocIE g
fige Ay

6. 2 LT A BEMER 1 & B AR HERGE - MIRRTEE)
A=V

7. in vitro FHRZHAWZA AV F ¥ 2V - ZEED
B et

8. Ny F U737k

9. ATAANRNYF I TV Tk

10. In vivo BEUTASTA AT T4V R R F IS5V

Tk

PR M AR A S AT 52 5 AP

B DI A 771 = 2 L O EERI IR

TE VBT DOFEER - T — X iRk D HGE

1S B SRR A

IMREIXNZ & B & b IS RERF 7 0D L

b MiktkRE~ v ¥ 2B B T — ZEET AR

DI B RE ST VR

18. S e 1B s

19. VA NVART X —DIE# L Z D)5

20-1. AEHFFEBRO 72O DBKXMIF - B T/E - T
73V (1)

(KT v TENAF £ v N— D)

20-2. HPFLFFERRD 72D DB - B TAE - 7o
73V (2)

(CE#EIzkaPICTusrs3v2)

& 32— 20 BARKIRZEIZ O WTIE, EHEAIRSE T O & —

LR=V % BN &, *8

11.
12.
13.
14.
15.
16.
17.

*9 http://www.nips.ac.jp/training/2015/questionnaire/ TC2015Q.pdf

69



19.2 7 4o — MER

Mo—=vZa—2& TRIZ, BIESINE T v —
FNAZEZT>TWD, EREREE T 5 &R
% B VIS p.203—205 (Z##K L 7z, S0 O BRI 2
AV MR, EBEHEROR—LR—IE TEBE W
ER A

SNEEE L, TR L RV 2 EXE0 ), Tk
DHEHELZV], EWVWozEbDRE L, EHARIC
Me2eEsEnE>T, MHELEZ] &S EED
FIX 100 % %2 didTWz, £/, PL—=v7a—2
EEoMFEULT, 2MELS UREHEMAZYy T &
DRMEEE-T2LDTH 5,

SR, RO ELRAEHEEAYERTL. 20
FHEEMEZEIZBRONDE LD UTZ, TDI-HREE,

70

SEMORMAEZ, FHETH o7, T2, B 5
7. £I—ADNE (HFE) OBz O>WTIE, —#T
WEHEMER—L_R=VEHTEISIZUT,

19.3 SROFRE

AR, & UTAEBRVE - MR AIZ & o TR
MITEE, ARZHOTHD, THUSHIFHIIY=2
TIWVZEHBES NNEF O TR L, HIEED SHE
BN B EHM - e LTRA SN BELD 5,
UL, SEAE, K7 X CHEBEEER OB AL,
EEREMBROMRIEZ 5NE I, kbhT
WL B H B, EHHOAR N —=> 70— R,
BHOEBREMZILD B X010 Tml, BEDHEAT
LOEEL FEREAM 2, HVHRIEZ T W
SEEEH-TWE EES,



20 LEURE) - LR DEE

20.1 #HE

AR AT O K S RS FEF BB E NI B W
T, BELUTBIBZES > TITONTWVAISEIL, HR%A
ROERICHT ZHPAETZELTVWS, THidVwb
W2 T3l 2 IXBIDRITIZE T B AR o &
HTHbH, ZORIZELTIE TRRIGE ) & THee o
HEE (7MY —F) HR2O00OKERMELRDL, JL#
TEEOBEEVEDFEAM X 11, 2014 48 4 A DRSO 12 £
W TR R B HEE X ST AL BRI == o 1 M & L
TIHET 5 Z Ll o7z, BERIIMAE &R
LU, ARG TRHEBIZED L & 72 - TIEB 2 170,
MR B AT WA EE RS %217 > T WD,

ZZHHmEL, R —TR - e HEr 32
BRA=Ty M LTI TE R, EHEEHEFRDOL
ANIFEZE I I 2 =T 4 XD BREH SN TV B0,
HRFA - LFRAFEOHEDHNEIZOVWTIEH XA
S5NTWaW, FUWILFEFEEE 2 FET 572012,
MEHEZILBDO R =7y hD—DL T3 &ML,
oed - REFEAFFLEEEZ@UIZ NV T Ly ME
D, ZFRTOT—ARBRBEZIILOTVWD, £72k
FEE XA BT S 2 % IR DAAL C 5 B 3 5 i 2 L
TWw3,

20.2 {EREEIRS

T B R HE 3 28 D BRI e BN IE AR D & 5 1T,
B TLIKIZh25,

1. 7RE—Y a vy S A8

2014 I EHER RO T E—Y a YT A4 &
PEL 7z, #4915 43 DRFEATREN 7 A 1 HAGERK & 5555
& BIEL, & SICEMRE, ity X—0fNHET
FEER U, REGFETHD, SETHEP T — AR
N Y CHREMIZMH TN T WS, YouTube iZ2H7 v
JU., EHEWHEFOTHE—Y a Y EF A 1,300
FEBEWEAERKEZR/TWS, £z, SMEZEOMN Y
TAH 800 B LOHAERKER/LTNEZEDEH D,
BSOS DRB I IER AR R Y — L
Lo TW5A,

2015 FEi12i, MG D7 — 705 L ¥ Tmics] IZ& -
T, B2 OMBNAFMP RS, MiEHRO

71

EBXAIC, EREHEFIIILTEI0BELAZE ST
WEEL ZCIZHEHTH - 7=,

2. F—ALR=IZHW-HEEAEE

B EEDOMEN. W OMENEOEN. TV RY
U — A, REMERFHERF DN & REBEAED AT
Fhe S IZBT 2 WM. AMIEE. SEITHOENRE %
fioTWd, BEIIMEED AR ST D5 D
BR—LR=V%ZMAL TOEBZRERADT 27 £ A
MU TE D, 2004 FEIZAHEM 1,000 4% A
2008 4 B2 X AE M 2,000 B R 72, 2015 FE D
T 7 ABUE 3,251 FHFICET 2 RIAATH S (K10
ZH),

—_ - N N
o w o w
1 1 L L

Successful Requests (x1 06)

wv
1

T T T 1
2000 2005 2010 2015
Fiscal Year

B 11 EEHNY =77 7 & A (Successful re-
quests), 2015 FEfHIZ, 12 HETOE» 5D ¥
HIfiE,

3. Mg WA 0% Ah
KA UT 10 P EfTbhhiz, 8 VI
Hp./ 206 24,
4. MEHRERDO WEB 12 X 5 %43
BHOMEREEZ 7L AV Y — AR EEZRE LT
w3,
5. fE - BB - NV T Ly MERK
- EBEEHLWAY 7Ly MOERZIT - 72,
6. UHBIFEA TLRHBERI V7« 7TInEN ]
2
XHBFZETIE, 2TOTHAEZHD LEHDENLH
BEREOESIZA T, ZREBEMTHM2Z2SEL, &
WEREEITS Z e WARETH B Z & 2 BHIfE{L L 7z 2013
F 11 H), EFHFEHERIZZ ORAMIER L, 2015 &



0 THBHBEARZ V7« TIEH £ LT, £2FD
AN ERAIC ), EEEOmB I 2 ER B0,
HETRE 21T > T\ b,

7. N LT TEWO FAZa—AF VY I1 VIR

(f5H)] & TNIPS b 5IEA (IT)) %547

8. BEMEBEFRAE ~ oD e IR e £t

9. HRBIAWMFRNE S » KT LIk

EHARARFA e X 3 HB XU 9 HITkiEgS ~

RYTLZRBEL TS, SHEEIXIH 2 HIZAGHR

KPGHAE T, 3 H 13 HIZHE — v O F e &

VEA—THEI NIz, MY YRY Y AIBWTT =2

BRzEITV. 2L OSNE G, Kz, T§E6] O

N e ZORKDOMEEH, 2 TADNOHZRET, %

DEYEUTIRLE AR, TSI ATX] 200 TH

5> TORDOIERRER A & DIFFETH - 7=,

10. RFIEFEFAEBE > > R L

2015 4EEEIE, 11 H 29 HIZKZILE R BB 240

DURY Y LAEE - RERIZ T T b, RS

e 7 —ABR%EIT o1z, SRIOY VKT T LEREEK

DFHEREPSRELELEIN, Ya—bb—J L&

REAMTUTIT O TITbN -, FEEITBEER T

HoteZebd D, HWERITFTNPIT 2 Z LI

LizeBbns,

11. ZRERT — AND IR

MM OLEFA - LEMROMMBEEEDTH S D

7=z, BREETT—ABRET -7,

- 2 36 [ol H ARHE#%: 2 - The 8th Asia-Oceania Con-
ference on Obesity - The 46th NIPS International
Symposium (%A REEE2HY) 10 H 2 H~4
H

B8 89 [ HARFEBLERER (N7 ¢ aRER) 3 H 9
H~11H

SBEEM 2~3 HRREDER T — ABREITD FE
Th b,
12. [T A —N—P A TV AR T = VEEADEN
Ml %, 2013 4ERE & b, NN 3 1. W
WIREA—N—HY ATV ARAT = VHEERE LT,
E AR A e, Rl = 52 CCBRI A A — 3 —
YA LY ANA AT —)VEHERRER), MR &2
(IREY ATV A —-AFRBEK)., MG TESFAR
YL MR L O MR & 1S L 7
BEE (BEXTERY) 2RELTVS, BEMES
JBizBWT, HNEMEREO 7 — 22 8% %13, W

WO/NRZAD ek X HE IO R il
LEERERODEIIBHLTWS, LM PEWIRA S
MRS LT B,

13. MZHEMNRAEE (A —R—HP 1TV ANT A
27 —J): SSH1 ~DOh

SSH 1. 2EOEEFRA L & W51z, Joteil) i
BHEEERT S L iz, KFLOHFAMIES, H
B2 BFOZOOWMOMATH D, FHFAWZEA I,
SSH f8/E# T & 2 Il E i & X 23 @i O BRI 0 4=
AT, I E I A S T R RE % B
fEL T3, filicd SSH HREMIC & B sk A D% 1
AN HEREDM, TRIEZ0 in H0E | A=
WHgern (GEREEMIERERT - B2 AT - 2 T RLF
WigEi) ARTSE L, ZEANO TV EVIELR %
ToT\W53B,

14. 3B #HGE OKAZAKI itk

2008 fE & 0| R ERE - Rl AL B % dul & U 72
BOERANDHET Y MY —F 2 2MmITH LI U726
EHEHIZEE L, 20,000 #HEEA LTV 5.

15. BRI, REMS, MiEfEo—2Y—2 7
TE L O

AT RERT. ERIERT S & DRI EO &,
hiEEREORMEREE T/, MKEFEO—%) —2
7T OEEEE T T2,

16. A7« 7R GBfd - TV oMb, HE2R
)

FREIZ DWW TIZERL (BEVIES, HrE#E)p. 207 318,
Z L OMBRRET VAN Y —A%FToTE,

20

15

10
. . i, IIIIIII

[T | O | O | O | 0T | 0T 0T 0T | 0| OO | OO | O 0T | 0T | 0| O | OO | O O | O | 0| 0| 00| 0
I N e e e e N e e R I N I IR

20144F 20154

B 12 2014 4 & 2015 4 0 % H WaE O H il %
2014 FFIZ AN 74, 2015 FIEHNE 3.5 1,

17. ERRPEOIHR TEREHRS) ~OS
18. Wl 3 BBI7 v | Y — FIEHHEE A A~ DB
B FRIEWIRA - SRR & & 12, iR
TN O R MR & U i, BT



HBNRFEITH U T TRROBIFEE] OS5 %217-
TW3,
19. EWERE O & B An

A BREETRSE AT A AL T, 2014 4 Ao HL
WK RE 2B U AL TWS, EHPHIEA D
N e BFFRDORAZ =12 A, #EHR A2V E %L
PERL L., — D RFHE D6 REFFFTH - 7z,
20. HKRBFAEafitn 3 TmsE] 2% 0K\~ O
W
HAREBZ2RZPMHBERZFRRRNIBENT, T
HFITT—ABRETVE Y TF—avEFW, &
HUEZRR R S AR & 72 o TV B HERIME 2 O EARIEH)
4127,
21. SGBRIEEA AN O RE R
FHEGEHEEZ IO, EFZEAT O MR E R4
4107,
22. HaiRE

PN RS DRI IE 2 [A], Rl 7 30 A8 D /N R 2R N
O AT 6 [MfTbhiz, 5 VIES p./ 207 B4,

73

23. HEBM v A Y — D% L IGE
INFAE T B T H B i S BN A E [y
2Ny —] BREAKL. vy ALY —] %pgil
Bk LTz, 2014 £ TITIE, R 250 AEARE X
N, ZEOBEHL CTIEHIN TV, /-, 2EF
FRLEEE G E R 2 U CRER R Y T O TR & L
THHHINO TS, BfE, vy AL —EHi
BAGEAMT > TV 5,

24. BRIEHEZER TR =K in Db ~DT—
A JE R H R

BRI TDA—N—H A TV ZINA ZZ—)1 (SSH)
e U7z T WHRIFARINTSRE#E R HS] O
RYNTHD RE=ZRindnb ] I —-2AEREH
J& (2015 4 12 H 25 H), ZHIE T O @A e @i el
BHEE I U T ORPEROSRHE 217 5 72,

25. BVWOHIFARRF Y I 74— [DSH]

2014 4E5 A1 HIZHAE L TOSHE] 1%, EHEH
FATDOBIZIIRIZERUADED LR Y, KHEMT
ARV MTHAI N, MAEPZII LN >TNWD,



HYTBNIH SOy S50 - A 7149 —7=b& 15 412

21 BARMERMBANERE AR 2%
211 HE

M RL 2 EIR I 3 1) B LR S BRI A2 12 2 B R IA W
HEHEEZ NS L LT, BHK 2 EEOMIERI & Kt
EHET S ZHME LT 2000 £E L DITDNT
W5, HAXBEAEMG I mE (HRBUFETGE) (25
DEMEINT VD, W—MIZBET 2058 ([1] Hifd -
SF. [2] FeE - Al - 56, [3] 178 - VAT L -
ARAL (4] BEROMBEYY) LEDT (1) FIcHTF
f5ed 2 AR e UL AR EIRGE, (2) F/rses s
W— T D 7N — TG, (3) Hk O % B
W 5-00EMHMEHmEI>F—, O3 DDIEHE % ik
ULCEMLTE 7,

FAF L B

ENZOREEDFZE T (NIH) 2T O [ 37 65 RN 25 o
f7ET (NINDS) % &9 T, Rl2IcBIfRd 5 NIH 4
TO 10 HFEFRBSML TS, HARERIZEWTIL,
KREHLEF AR TH B EHA PN £ D%
ToTHY, EHEHEA & NINDS O TH D Zh &
NIZHBZ X OBEGESELZ N> THELZED TV D,
ot Sy B

HAH A 5 E4E 3 HREOE T EHIRE., 27V —
TALERSE & AR 6 R, MR I — 2 A
1~2 fEFEL TW B, 2000 £EFEH 5 2014 4 £ TIT
G157 RO HFENRD Sz, FHREBIIERM T
B 1,300 JHEIETH O, MEHEDOIRE - ReEE»E
A5HERTH D, FHREIIEPMENRTAMELT
W3, 2014 FF TIZ 92 O HEF iR LAFIT T N7,
BWhizks Ay b

HFEEIGE I K 0 FRHEEDT A ) AR DFFZEIZ
ZMTBIERHLUVEZS - Hffi 2RI Wi
By, E-HRLEMERBOE ohT o7z, &
BEEYR—-bTHB NV —THAMEITZE L -0
S IBEREIER T 5 DI KR E KL - 72, WA
Y XS I SR EIR O B & 3T, Bk & AR ASE
RMDE 5T &7z, KEMTOARELDHFE L,
NIH W72 &BEH IR SN TWB 5, IMisen B o0&
I IgEE X, FRE NIH X W& %2 /BTnw5, X5
. CKREMIE Y T h 2 MR AR E R D OB %

*10 http:/ /www.nips.ac.jp/jusnou/

*11 www.neuroscience2015.jnss.org/

74

o THESTEL “ KWL T"2HELTWSE I it
HADOKBI A% —BRESIEE720D, KFED
FRATH B,

21.2 FEEDEE

H KB Bl 177 00 2 TINAF 9T 1 70 B D T3 13 H R
T E R 795 2014 £ 7 HiZ 10 FHER X 1
72o TN%E 21T NINDS AR E 0 3 Y % ki
$HRT3EMOPRERZ R U, —H. HEN
F DR LGB DR B HHEIZ Kb, 204 FETHT
HIZ B TR S n - HARRI Bl D G AZ R &I
BWT, HELEOMAZIZET 2 HGIC ST 2 ARH
¥DOREEZHWHELZ, 51220154 10 A 21 HIZH
KEREZE2E KEICTHEL, MREZIIOWTH
L7z,

21.3 BRAR

Bl RS2 REAR 5 A O R R IR DEEE IR H AR R
I WEB IZTRABILTW2,"10 2y, #EatHZEER
(2014.12.15 BfE) 7= o icipE 2 (2015.01.30 BEf#E)
B SEE e MR T AT, RiEEETOARSE
DERD— 2 NFAT L7201, HRBIZEE DE
5 E N KT TdH 5 Neuroscience2015 (£ 38 [a] H
AR R 1Y) NTIBIEY VRV D L% B
L7z,

FAENA

HFTV—: FIUFRAL I=VYRIT L (538
H AR K2 N)

X 4 b )b: Introduction of Japan-U.S. Brain Research
Cooperative Program (BRCP)
CHKM - HRBIEEA G2 TNt 28 oM

1)

HI: 2015.7.30 (R) 12:00~13:00
Gir: P E RS AF 4014402
NS5 Gl



=5

A 1 HHBE % (BB KREEY
IR HEHIR)
2013-2015 4EfE Z ) — S EWgE %

investigator, Naoko Takebe. Investigational Drug

RATZERE I

Senior

Branch, Cancer Evaluation Program, Devision of
Cancer Treatment and Diagnosis, National Cancer
Institute, NIH & 3£i2)
MR S — 2 > — 12 & 2 B A ey e A e 0 2 o
$°% Sonic Hedgehog FHEHFIDRIR F R N1 A~ —
71— R ]
Exploration of biomarkers to predict anti-glioma
stem cells effect by a Sonic hedgehog inhibitor
Atsushi NATSUME (Associate Professor, Depart-
ment of Neurosurgery, Nagoya University School
of Medicine)

AT 2 AR RORE SBZE (RBRNA A A1 = 0 A5
i - S AT LREYE BISEIRE )
2011-2013 - )V — THEM%EFEZE  Associate
professor Jose Luis Pena. Albert Einstein College
of Medicine & $£i2)
TR 2 FH 2 X v 7 7 a Bl Z2f <~ v 70
g )
A micro-endoscope system for in vivo imaging of
populations of neurons in the avian auditory mid-
brain.
Kazuo Funabiki (Vice Head, Affiliation Systems

Biology, Osaka Bioscience Institute)

MRBEWEHE I 2 =T 0 — 2 LT, Wik e
-MEEBSIZZOMENETZ KR WL Z &I
Y0, RHEEORBEEZ TV —LTEZLNTEE, B

(2. BRI & D DR SRR A S N T
EWRHE SN, AEEOMBRBFAEREANDTE—)L
BFHafrbhi LB ET 5,

21.4 JIREZE

HARD MR R D FKED 72 D R HED BTN
FoTWd, WMBIFEMWEFRESHRT S I DMH
BIZBWTHRD TEWEBIKEEZ AT 2 RKEAGET
DHFEFE DR D . EER RO BRI O Z LI BT L
HAFIZHIGTETCWRWZ A LIELIERE TV 3,
ZOEI RN ZERRT 572012, HTFOLAMES
., 70— 7ol xHoERELET 2
DX IF—FREEATHZ, EfiDIARHED
Peiflan % FIFH U 72 R EBEOHERIZ & 0 xR
S BRI EMAEE OE RO B LIz, HAD
R EMEOBES N 2@ 5 Z e fiansg, &
TERNRI A sE D R 1k, REER R, 22U e Y
T— a3 URFEEE OMRIANE, ML - Sttt 20
BINEEIIKRELETEHOTH Y, MO THEMRE
BHThb, KEMENIZ, FEROBMFILIZEET 5 —EHH
EDH LAADMBE & D Z < FEOSNTELA,
Kz kS _EHEBREILHRKZ T TH o7z, LA L
Bolf, KRENZA > R - drE & M 7Ec B3 % — FE G
EEEOCHIREELZFKBL NS, — i, HXOWBh
HEZ, BEOHEBOHIRIZ LD, BEEHMNL T
KTWB, DHE OIS DFED 72D IZ A A R7RA
FHED THEBBILRARD S5, BAEKIZIX, PH
Bt % 3,000 SHFREICHER L., A FHRE 24 e
U 7= LRI 2238 IRGE O 3t A % 5 B 5238 2 & RFBi Ak
WZHERT B Z D, REILIR-72AREEZONS,

R 00 |01 |02]|03]|04|05/|06|07|08[09|10][11 |12 | 13| 14| 15| &

LRI L IRIE 416 | 4 4 3 3| 1|3 |1 |1 ]2 |2]1]41
7V — TR 6 | 81289 | 7|6 |6|6|5|6]|6]|6 /|5 |4/ 3103
T I — 00?2 o2 1|1 |2]1|2]2|0]1]18
&t 1014 (18131310 9 |[10[10| 7 |11 8| 9] 9|6 /|5 162

o1 - Al 6 |1 |75 ]6 2 343|523 ]1]1]2]53
FeE - - | 0 0| 3|1 o(o|1|2|2|1]|1|2]2]|0]20
T8 - ATL-F% | 2 [10]| 7| 6 5015423335 ]2]1] 66
PN 2 13| 1]1]0 212|101 |2]2|1]1]|2] 23

&t 1014 (18131310 9 |[10[10| 7 |11 8| 9| 9|6 |5 162

& 1 HRBZEEAT 53 TINMBTZE) D52 81 2 HAM O 7L H L

75




22 FraFInRAFY) =7z s b [ZKRVHIL]

RHZBEDOH TR PV ISR T AR TR
MZENP T WD, AR R AV %2 ZRTHBELDH
B AR BERT R IZ R Z e DT ERWE T IVEIY) &
ULTHHENTCER, FYaFnas L)Y —270
Vb =Ry YV IR 2Tl
fLOHEAFZEBRHAETVEMIE LT, HEENLZEL
AR AN LTEBSINTWS, AH
ZE1% 2002 FEBH AR O SCHRL A4 B il B AU S A T
¥ (RR2002) OHFDF ¥ aF A F)Y—2 70
Yx2Z b (NBRP) 2714 =Y UFAAZXRT1LL
TEIRE N, 2003 & & 0 AR BEATIZEIT U
Tzo FERMPNISCBRIFE NS DFRFLEHETH - 7205,
2009 FFED SHiBIGFEEL R o7z, ZNE THRRYE
WFoesRs (CERLZERFZEAT) AMRGRIEEE. SRy (8B
BRI RoEEe UCHRATEBER 262
2oTHY, S4E NBRP X 14 E£H (B34 44EH)
M Z 7z, RFFED 2015 FEFHR L U TEMEMS
Fii% 99,718 TH. EREAFZEATIX 87,822 TH A L4
INTW3B,

FlBEZIHEEORE L LT, 2015 4 12 AR DI X
T, EHEWRIERT (N ZERCEER) & | RS, %
NENIT 361 §HE 384 BHZFE T HITE > T WD,
R YARBEFHZEICB LTI, 16 £ 53 BEDISHEDL B -
7. 7T Bz 3088, 11 Az 30 84, 2 HIT 19 GEAS A
Nz, TNSON, 33 THNSIEEHGE IR L T4t
Ihz, BEEEKIZOWT, 2—F—n5DHEL L
TAHERE, MR, TRRE. B X OHE S N AEwF iR
HEEEML, BRARIGZ DI ENTELLEEZITVD,
E AT A S S HBELRMR LB B 2o TV 5,
B, WO AR AN TR 12 B 1 5
LEBETANVA (SRV) BHRIEDFREED -, SHEE
T RENE R S O L 72 5 72, R
ZEATANIBZZG TR 22 © DIRALIE, 58 D28 SRV MK
BMEDHERIZTLETH D Z LRI N-RIZHM
INBFETHD, ZODM, SRV IEBEFIHY =T )b
DK, fAHEMZ S50~ 2 VA Y MERI D% %
WU T, HFEMIEICED A TE ),

ZEREHCBWTLESZAS% 4 mFAMKL, B
RERRDFHFEIZDONTHEHEL -, GG EES
T, INHEBHEAFHRT DL LB ICHBERHDITIES

76

WU CHFEHD =R PILVER - fBREOWEICH
Bk U 72, SORMRETE B A TIZEHC SRV EYYEIZ DWW T
FlI n, 515 512 SRV FA RO W % % Mt
TETFETH D,

YOVHEZ A 2 FEERIIIZE X, BRI IR S B K
. B EBRSONEE OHEEANRIZAEV TV, L
Ladio, BEY - EaPl Ao R RICIIERHET
VOFEHIEBETH D, TDOOAREEN IR ICHED
W B R Y) LB ER A L TWE I %
IEKHEELTH S 572012, RNV KRY T L (12 H
11 AR ®. BEEZARIZBIIEZRAR—BREED
RGN B o TW5, £z, A—THIY Y, N
Y7L b, R—=LR=VIZ X BHEHRAEE - HHRAH
2B RIS D T WS,

ARHEEOFKHBEEEZEZ TADL L, =KUY ILEH
Wi gE R E M BN E R RS DD, B RKIEE
BIF572012H, AMEAETHZ =KV PILOEE
MHiEETEdamEseFlansg, 2O RET
THRXIZZOEKL U TEBRHA=FR Y P ILVOLEL T
BEE R XRITRSRVWEEZI TS, TDEHIT,
ABERR AT BRI TENETNERL TV D
VY —AHEOENLE D B SR E I NI,
R YOVEGE - 7% - REBEEE D — e iz & 0 L 4ER 80
~Q0 SEAEFELC 70 BHE R T 2 FETH D, — A,
HoB%2 FRELTWA =& U PIVERIER IR S &
FHALRE L, ACAERIE 2 R A I N EREETH 5,
FDH, T DEFEN ) XA ¥ L 72RO E
B IZDOWTIE, ZO ARG, 8 X CEMRHSEIZ
DWTHEHTH S, £725HBDONA AV Y — A4
HETRDONDZ LDFHMINS TEHHERY Y —
ADFME] DFzdIZ, HHEEIZB W TIE SRV EHYEX
Ra LT 2 BENH D, NBRPEMFRIZL>THE
J&JE SRV MHADIEENAZR - LIz 2 A5 TH D,
S, =RV ORBERENICE D 2 E#T -2 D&
Fiick->T, AEADOHETH S =RV FILOIEH L
REIZEHRT 5, LT, ITNETEDLNTEZHA
DEREMHEMAVHELZREIES-DIC, =Kk
R K 0 ZERTRkED H 2 HE L L. NBRP
ZARVFNDOHAEIZEED TN E W,



23

i, ZRb, EHAESED TR 2P ER T S
Bk2 2 E ORI AN T, IMEFAICN T 28205
DR EE > TS, ZOLS5 R 2HE 2, T
RZHEHBNT 2RIY) OFEBEBHEL. HhRANDGH
% MAHE I RS 2 7 INRL A 25 2 MR I I HEE 2 72 D,
SGREMEE TR 2008(CFE 20) 4EE & 0 THEL A%
WRIEHEHE 70 275 L) R BAGA L. 2013(CFERK 25) 4F
FTIZ, BB A-G MEBEI Nz, 6 4FHD 2013(ELH
25) 4R D S 1%, Hi7z 1T TBMI Hiffi % 72 37 32 1%,
K - AR RS D SR [ PR E B HEE T
WA Ty 7 b, [BEREETVEYOAIL -
W RARGI DN ) & HEET B HF5EF Ty = o (s
BAgh X Nz, EFERSEAT CIEBIE, TBMI 1% H
W7z E LR, KGR - AR AR 0 b IR T A U 72 SR
FF] (Z2EH L TW5,

CHEA TV vV Y AR —T7 2—Z (BMI)

DT (RE : NTAKES)

- BEB LAY Yy AR —T7z—Z (BMI)

DfffzE (ERIARZE)

- R C MAIMOEWE T VEY OB (JNE - 5
sy
- R D HAMFTEI R XX BN OFHE - SRR

ORI ik « FFE )

- R E DB O E MRS B N4 T I & BREEIN

T (WEE - KEERE)

- HUEF K- R RO RIR 2 B8 9IRS (L

ME RIS, (Lig A, EHEHER)

- PR G RIEENTIE & R BRI - RRIN 2N R

BOME (JME - HIEA=)

- BMI #Hiffi BMI $ifli & 72 LS8R, Rl - pliix

PEESE DRI AT R (BLRR © BFEIHOT)

77

XERIEE MR RESHEE T OIS A (K7 0O)

- BREET EREETIVEYOAIL - 5 KGO
B (R i RZ D D)

23.1 BMI &fiiz AW/ BiI &, B - iR
EREEFORRICH IS ZHREFRE (BMI
i)

[HK]

[BMI i & Fi\ 72 B2 8. Kl - AR B E D
MR AV 7= AR gE RS (BMI £i4l7) ) IXBERERARFZDOH
FHITGEZMARE R0 KRICKT O & BRI E
DINV—T0O [BMI % W7z # 8 - 33 a=r—>3
VBSBEDREE ] HY 2013(FRL 25) I 11 AITBRIRE 1,
A B SE T DO PR S BB D 70— T Z D5
R UTHRICSNT 2 2 b o7z,

AWFFEERRE T IR T s » BRIz K | (K
(REE - JEEE BMI Siffi 2 o U728 8 - 33 a =7 —
va VERER BT 2720 DR - Hiffi - Y AT L%
FAFE L. T OHfMhi & i\ CEMWIERRIC & 2 kR KRB -
PR AER 2 1T W IRIG I 27218 %, I Hfi AR D
BWRETHOND T —XOMHTIZ LD TG HRLEEFRE -
MR OREBAEI 2 I L, IR OESIZEBS
5, LRI TBMI I & % HEE) - EEDONSG
FMERERE ] YT 5,

[HE#5 R B

2015( VK 27) FEEIFRINREIZHOAENZ T v
VARIVINTEE A & . BB OB E ML ICERRIET E
% DecNES &N U7z, £7z. % ® DecNES %
FIWT, INEEZE Y L DRREE L 72 FOfIN 2 JIES % 2
LIZ&oT, MELZFOMBEN%2HET LI LI
BIIL 72,



24 EHMA /RX— 3 VAT 0SS L (COl STREAM)

B SEAT IR, 2013 ARJE & D HEHK A S N =
a VAld 71 27 J L (Center of Innovation Science
and Technology based Radical Innovation and En-
trepreneurship Program ; COI STREAM) iZ, NTT
T RREEME L LI T I MR E LTSRN
LTWd, K70 T I LANDSMABLEEL 2D, EH
RS DL SR DS S TRt T W TIE
I enifFE NG,

24.1 COI STREAM O£

AKTT 7T L BAEBIEL TW ARt 2D=—
AMSEBEHINDIHERNESH2DE, HSLDOIED
FH(eva ) 2% EL., IOV a a0 F
%% Gl U 72 FH I 2 i ZE B A RRE 2 R e U 72 BT,
WEZTTEHERTERVEFNR A )/ R—va vk
PEFHBETCHEBT A2 HIELZEDTH D, ZD
70T LE. SCHRRHEEA RN - FRBORR O 7 e
77 LTHH., RHEAFANIREERE (JST) 2@ L T
INBH*2, LY a VITIERD 3 ORFREINT VS,

D AT AR ERE & U T ORFRMERE LR
R IR O M (B L, Y
BIEAN)

4 B FHGEITRE A AL 2 D RS

voayrvl

vyayrva:

¥vyayrv3:

242 IhFETORB

B - NTT 57 74 MLk, VX - [ KBERF
F—LDWHETH D KEHIME D R R T 5 B
N—=2 3 VU (BAR, B /) R—=2 3 VL) ©
—ETH B, BT I R—va VEIZ, TeYes
M) =X —RRBEEY ZIHE, V—F1) —&—
LIPS SR UN PN NE LA R SN R T TR
KR Th O, BMEERERMAT LI EITLD. R,
B> T BB E L ORI S 8T 5
HOTHDE, BRWGR R =7y vO—2lk, 770
BOHBLHEDIL D THD, BEA /) X—2 3 VHLEIZ
&, AEEHF - NTT 37 74 MlEoMz, B ~=
7 A, ERRRF IRRERIREE . R R F R

*12 http:/ /www.jst.go.jp/coi/

78

MF—LEipotz “WREBATLE BHICED &b
IRt AL & BT 2 AR A ) R— 3 U gEiL
MDY FIA MUEELTEIMLTWS, ERTH
BHY 774 MLEEZEDTEIRT S EHETH 5,
EHUERRSER T, RE O EDHTE D, FHik
HIEEDT ) TV o — INRFZEE DGR RN, E R
KRPIEFRETF—< L LTI 2 ED TS, £/
FiARIF2 = IO RNGRA & MR EED TV,
2015 FEEEIE. 3 LA O s HE IR 2SR A 12 i =
FEMRILFAME S Thh, BES EADDODOH B, 9
A 10~11 HiZix 3 R DOWgeH RS 2 sean
Bl KPR F v VSN ATRME S v, BcE T2 d0
ETBTVA VA NI VW Tb, IEEHTIE,
FRZ B2 e <Y ZOHEIC LD, W D2DD
AEIZB U T RAIE D S, BERBHTETY
b, FIARA—I VI TN AOHKEBRELT HE
MRF L 3 AERGHII T2 HIE L Cliia 2 11- C
W5,

243 SROGHABE

2016 FE 2 HIZIZ a2 b7 ) v IDBH D,

F726 AICiEY A Yy 2T bNE, Z OFEHMIZ
k. 2016 EELUED 7z —X 212835 uy sy
FOFEMZELT, EYaF V- —X—-¥EYVa)
V—F =L X0 MBAHOBHE GO THRRLDHD L
EDFHEEINS,

ABRFE LT, Eob b & U 2 D
LM —FROSNTVWEZETHY, Sk HM
HIR 22 D B % B SERF R % & O TR IA W25 12 52
L TWL At TH B,

244 MER

ZOCOI 7uvzZ MzbBWT, AR
PIEERIZER L TWB D, BEA /) R—Y 3 VLR A
RIZBWT, HIOELD iz B9 2 il o 24 A58
NTW3, WRATOMEHIZ & > THIKEEE O RMEIX
ZTNFERELMETERVWD, Ntz BigI 4%
PHEBRL T DL, MERRZEDL D IZHRNLD



DEFTLEPREDRAPATRTH B, 72—, LA EREERT DI ERHRIN TS A,
DBBTHRNLINTVIHETD D SREDMRIEDT AL OHEBEICHETZERNRAS I VABET
DIZHHEZ LTH L VwDr, LW FUINZEMS H H59,

%5, EEELZNEOWBMADEHMD 72T, B3 OHE

79



25 EIMFHEEREHE T DY S 4 (IMPACT)

AEBZERRGEATIE. 2015 AEREK D . BRI SRR AR
JEBAFEHERE 7 1 275 I (Impulsing Paradigm Change
through Disruptive echnologies Program, InPACT)
D, T HO AL & HIEIC X 2780 5 LS D
FH QUNFET 0TI LF =Yy —) ZHMLT
W5,

25.1 MREFXRTOT S LOHE

INETHARRBHEEEDLOSN /) R=Varvhrsd
PEEFEBIL 7D, EEIZ WORIZEELRLRN
REHDFERNOARDICE S, BITEORIZVR
FRAANDRZ 7Y DO EN I D72 T Wk
ZHB, TOHRT, BETIHLEED MFEHRO R4
ANOHfEREE 0. NRZ EHEOEDRAG A KD
S5NTWS, ZDHATOT T LTI, LD
AokkEAGET 2MNERO T I —F 1 v I Hil e B
DPLEOIODIREANEHEZ B 7 0 — NNy 7 i,
Z T RIS BRI OB & Z O [E PR FEHE(L %
HED, 2020 FFIZITHAARERY Y — AL UTHRMET 2
ZEeEEELTWS, 22D, KOMERED T
H7N TV XLEHANZA Y ZRVANNVATTH—E A
. HMRL OGN X —v 3y Fr T EHN
TR B E L Y — U AR LB T 5,

25.2 AIEPFFRATDE Y HH

AEFRAFE IO 77 AOEIITRO LB TH S,

DRFEZEHEE L, TOEHDOEZDIZ,
Bl MgfE o30Fice

MEH. ¥
SWTFE R T o TWd, 4
HPHgEE, TiRE Yy 75 —&) © [8E] 2#HY%7
5T ar—vay] ZV—7IZ@LTwa, V—
Z—lE, FEAKRFZOFRRELIR T, FHEKFOM /) K
—RBR, FERFZOEARELHBIR. T B
e DH AR I ERARIT N —TIZB LTV D,

AR TS Th U %2 MBI L
T, TOMEMEMRFERKTZ2HEERNLE LTS, f

ZEiE, FiARENBBEOMEZLHYLE L TV 5,

2015 FD 4 ALY, IFIF1 yHIiZ 1 &, TS
V—THERAENEE - T, BIIEOHMIRROME. iF
REDOFE, BLOFNIHE IS HHFNHZIT>T
w5,

7. BEWMIERFES L — THED B WF5EBHFE IR
UTC, Mg RBOBEPSHICERL A% &
0. 13 7 NV—TOMERFE TN — ThEENZ, EH
IR D sE B e AR L U, Rl F L O
B X 27— 208 TRABNGHNSH ] 28 THRIRE
ni-,

25.3 SEDEE

2015 F 12 B 15 HIz AT — V¥ — VEHELSMTh
N, BEOH D MANE S FHli X iz, RIZEBEWIC
HEZBHBLC I ERLSTORMBTIEDED, L E
MosdErzHfEe LT, EEH2HEIT TV FET

My y 75—, TEEM BMI), HorRs 7] »H5,
= a = P BA T r 1
o || REYIT—8 HEHEBMI BORT 192 PEIAT
hE (5K =) CATRINA %) (e HEH
( [ rm-rroov ||| meEawssn ||| [Foroceo—w) | Cimmsenss ||
ﬁﬁ FA: AT J ATl T f50E ATHER T WA ML ST TR
+ $CA R + IR ak T S AT
A

ATRTF

W B ZE R ST
A FNTTEA AR T

ATREHE AT 7L leﬁ‘)b

+ A

J {m DRBIOE T 452,

|
r
WP F LA s W2 SRt HEE | || pEEnEEE (L0 KT TS
PRI WAL ATROA METUA ATREE. 185 i Lol i
\‘{Eﬁ | FAH# MAZLO : + AT jl SLEAEx AR )
L PvE® )
.!ﬁflﬁ’:'-j';l;‘ 1-2 -—.1z i bE fiik whhTk
— # PEREOD, kI WA T - ATRE L,k H, v r DA - K
*’(J!J.L:ﬂ?mﬁﬁ']m | TR EAEE )| AR FAZE 42, 0N | lereri e mazan
S~ I s = i B "
(2SR ﬁf‘ﬁ?*.)?l.)"“ WA — DR L Brain Business Bridging Consertium; B3C)
47PNV |

F— TR IR ISR R (PMIENE)

13 ImPACT Wil 7a Yy 7 b OfgeMi]

80



26 ERRENICEMRAAEEESRR — FHBIRMIC K DRBEERY b7 —

JDEBMBTOT TV b (EHFHMK)

26.1 W=

SRR IR, 2014(FE K 26) FE X D H LU WEEK
BT SRS HEE F 2 & U T TEHRI BRI &
LRiMERER Yy P - DRBMHT O 2o M 2H
U7, B, 7A ) HITBWT AN KEEED L
72> THE U7 “Brain Initiative” FHE &, KN
T EU 2 & % flagship project & U THB X 117z “Hu-
man Brain Project” &\ 5, D[RO 25 % fif
HLTWI S T3R8 0 227 MBI H Eddo
TETWD, ISIHEZIZILDE T HEETS B
REEHBIEL TV 5,

ART7avzr M, Zhsisdisdsdoe LT H
ARIZBWTIE, WCRAHLD B Tninw S EE AR
LT, HARTHBIZER FREFHY O/ERIZEII U
NHEREOaE LYY —ERy bEAGE LT, 4
REE ORI & Z D= OB % 10 £2E T
1oz lrz, 9, REHEL LT, AFOHE,
HALZ R P RE I Nz, TOH, TOKRE L b
DEEEPERIZ BT BERIRIIZE IV — T (3 V=T 4
Il 5 4F) LAEBIEmm RS (17 M. Y 3 4£M) 21
D EEFEI NI,

26.2 HABEPIRAHSEL TV SHRRE

HPLSEAT E Ui, ARSI . m s
D% AR R - MEEMTIEIC L2~ —FER Y b
DIMHERERRNT ] &\ 5 BB T, HARBIEI Fe R 1 57
Al v & — & HAT DB IR RHTHEBEE DY T RHEIN
ORGE - BEE2 S X X5 TEBMHCIO T ZY—%F
oy N RBEETREBE - Y7 LB &
WS BETEIRE N,

- OHEBI DRI 7V — 7O TGN R &
N—=F Y UIRIZE T BNk R g R E & 2 O BE
HIZEADE N T VAL =X TV - FTEHERE DB
(K& : BBRMIEARYEER) 1 [ERHEETVEH
7 5 LA A D SR R - R RN R BE B D A
B L ERERE R ORE, BEEEREO T v AL —
BT NVARKEDRENL] L WO RETHEEEZE L LTS
BT BZ&IZhoT,

81

F 7o, PRAATENR BRI T T o EAR B,
BRRIRZE 7V — TREARGE T — I TR UGN 8 5 fde v
L b —BREEERETLINI VALV —X TV - AT
FHEEEBAFEIT B & O ARG R oD o B AR [m] % A P
(RESFHWE G HRHABUZ) 2. pHpIEZE L LTSL
TW5,

2015 FEOEE L LT, fHET NV — Tk, BREBIZ
FEIHLHBEBE L TOT >HEHEETVIZBWT,
T A VAR X —Fifliw BRAE U T NI R £ D R
PR ] B OV AZ 38\ RN B B B s S K D R
BTN 72 2 R D AT TR 28 AL 2SR RE M D JFU IR 12 72 o
TWAIZ L&KLz, F7z, PHE, HHIGEREL T,
Y —Et v b OBMRGHHREZRESE L 72, U I3RS
BOBEEBRNA AT —H—L LTHEHINTHY, &
HO 7Y xZ MZOWTIE 2016 4E 12 KiE 72 B4R
BEIRINETFTETH B,

¥/, ¥x—FEkv b, vHIY¥ILEE ME MRI A
A=Yy TR TS BEEDREE D, 2015 4F£E X
O LNEAEBIE RO EHEE S DTV —TE i
CEEIRIZERERG T — & TTRE M - PR iR E B K Ot
WEDOMEGET — &)Y —AHEITH & O kgL
MERERK < v 7B F — L BERPKE RO
G (RERAEHE SR AREIZ) (2. [TTMRI # H\W7=
b bk [a] BE AR A T V) 72 R EAS: - AR AT L A D F 52 )
VD HES THRSMT 5 2 itk o7z, T TMRI
\Z & B ARG RIS NS RE R N T — 2 DRIHD 728,
PERIE L D BN 2 ZEHIMRR L, R EGIE %2 £ D
LA L. & b OJRIRENEEEE & v b7 — 2 figthr
IR U D 28 MR 7 — & | i A5 5 A 55 it
Mt D 7= D& 73 iR RS B, S R AR B RERT MRI
D% FERE L. IRl br /15O E R & modifb %
id 2, & NTHANLLZFHEEZ 7 FVITH L T
AL, v b~ h 73 VOMERESEZ ST 727 —
AR=A%ERTE, Zhizkb, xhI9Le~x—
Tty bOHBALET 5720 OFM R % MR
52Zt%HIET,

7, MBS DTN =%, < H 7L OEMEE
B HiEE~Y—FXy MZIGHLT, v —FEtv bh
O N CHRIEE 258k d 5 & & 1T, BUNESMI
WS B HERML U, 72, TOHEEZHWT, K



B BB D —GHBNEF, — AR R, SEB) T, i
HEE R C R RN EREETEDTRIE LR, T 51T,
ZORMEED < v E o 2N T, MRy S
DIEAELT- 72,

50T, MRHEREER S D7V — Tk, iy —
oY —EHWEY—Fty balL L OMERENE
ETRBHES LTS ) LEEZ BT 572012,
Y—Fty bOFERET XN MERIRE Lz, <
A o7aRA sy aViFc &5 40 INEE (R, &

82

B&IE) o oMEKE (RNA 8 X0 DNA) OLE
W72 EPIEOBFE. B L2 SR % 72 R BfR
MBI ) LENAZ A 75 ) —OIERGED
FABHSE % 17 5 7=,

—h. 2016 FEEORPTHE S DIFFEE M FTABKFE
KPGEER A ERNCRB T HZ L2k d, BRENES
MEDOEHHB/NRIZE EDE7-0DENRBREE X
ns,



27 FFAMTRRLAR S
27.1 HFMHEE SV TTEYTVICLD

REERIR ORI & /& (V) T7T &
¥7))

WAEIR 270 772 v 70T & B IMBERER LD
HEH & RRg] (IR Mk —1a8u%) RIS Thr s 3
EHZWZ 72, 77V 7RISR, fikiie 2 50 &
KHEARZ 1Zhd OL5RMETH LRI NT
M, BEE, —a—uYEHEERATEIIZED
MRS BE 2 AT S 2 EAB RIS TET WS, X
ok, AV IF Y Nt MIREIZREZELD &<
HRnfe @i nTcniy, —a—a v L HEEH
ER- RPNV it PIAD -SSR iE T i EJOY e SU Y
T H2EAPHONTETWS, TDRD, 77V THM
fuEkotE, pL¥=—a—mar—2) 7HOHEME
MZHMETHZ ek, MO @EREERE 2 B d 5 LT
DTEETHD, £7227) THMDRE I K Dk
BIEEX, T O IE XN TV DR » L BATAE
THI LS, Bigd T TIOR8 R 7R IR
HEOBFENLEENT WS,

WEMER Y 7 72y TVTR, (V77T
VIC K BINBSRERIE. [0 7 72> 7 VI & 2 Nk
RERRF, TV 796 207 7Ry TV X 58
M OMEEEAR] O 3BLIa P NTWS, [ZY 772y
TV & B INBSRERIME) AOL BEIX, T A MY A N, A
VaFvRaYa b, Iza )7, 3FEEOSY T
MR ASIXBEBE 12 SR 7 S &E 2 M L~V LR
THATED, (707722 7T VI & 5 RS
A02 BEIZ A D & BRI H T TRAEMD 27 7 Hill
DRIEREE ZFRTND, [ZV TR 2V 77k
7V BEAEIT & B REA, MRREE ] A03 BEITIE, R
B 3700 TR R R E VE A, Bt R
LT, U771y 7)) OEEE WS HD S
FrLTWa, FHEBIEICIZIHAZRET 2 ELRME
REDIEDVHBLTEY, SFEHEMAS5EEET
12, BRICEE < DT e i g8 300 & AT I R S
BIZESTWVD, BRHFIMMbD o TA Y N=DEZ 2
EHZMAZ5EEE, VB OEHEIEAICfTbN

*13 http://square.umin.ac.jp/glialassembl /
*14 http:/ /www.nips.ac.jp/thermalbio/

83

5X5Zlotz, TV T TRV T TREREIN
MBI N THED, DAV ARZ X—DEH?D, in situ
hybridization (2 & % B R FFETUMEMT, FERIHHREZE - D
77 IR T & O AT BR %5 U CHEE ] o g & o
R— Mifl oLz K> TWa,

SR, R OHEE LT THRmiELs
Mz Bz BEOMIIEN H B | 7)) THIBD Lk %
Bl WS XA MVOTTRGEEZFEST S, (7)) 71
DWTOA Y br | TFERMOZ ) 7] ERKD 2
V7] THREERMD 2 ) 71 4 DDIEED S 75 MR
FEREIL, RIZ DS 2 IZEIADE NS T
DOHHEL . REE, EHRADOED D 2 A < ORI
HoTWh7ELZICRH#ET 5,

7z, SHEEOFHOREX. HFOHRELEIC
EANILTHD, SEEOITVT TRV TVED
7—27Yay JORHIZIE, HFO2EHMELEZ, R
A r 5 EL 7 Kettenmann #0% % B8 E U TEHFIZ
M-8 EO#EE, XXBRED . TN ZEH L TW»
7210z, EEFSMNEOZARED O %
UDD, WERICHARBET 572, 7Y TSI
DHfREZRD D & BT, 7V THEEROBIEE K
WIZED B Z N TE T,

XSIZESEE, VT 7Ry 7Y B EERILRLM
W (EBSE B (ICERIRE . 2015 EE» S
IS T D 2017 FEED 3 F/FEIT W, R4V
D7V 7avy—7 5 (DFG Schwerpunkt - Glial
Heterogeneity, SPP 1757) & O #E% drlniz g 2 T,
HFRMREDORRP HMILFE Yy =7 AL %
HIEST Z ek 0. YEEERS) THHEEFOR%E
Young Glia] &fi#a U7z, FiE, SHELITIE R A Y0
SHFOMIEEZHA L. WG OEEMI = HE,
i U 7RIz, BRI EREICIE. —FH 720 100
FHETOESEIZITS. TOXSRIEH %@L T,
HEEMEIR T ) 7 Ty TR S, FHEASOE TS
VT EHEDELEZHIBEL TV,



27.2 HFEMEE NEEZE#HE LcEniR
ROMEWIER) (REEYSE)

Ml A= PRSI A EZE 2 RE L U TH N
REIHITAE TR % kil & U 72 E R O A I EL R (1
FROIREEAM) | DI 27 HEEICFH R U, REE IR,
71 DIFAERIE & SOGE % BiE § 5 b FARM 22 P B
BTHO. EPB VT, VT —pEE BRD T
DEG R, MIENA DG MIZERE DEMBR ST R T
CBWT, BEICHEIND BN BEDRE
HAERZLTWD, o0, BER mE, R, AR
VALZRIZLD LT D2 RESREICHEL 525
o, EROERMEHRHZE W TR BELRK
TD—DTH b, AFLMBEILIZETIZ, HIFLE & HH
RN DIRE ¥ > > v TR B LT, Mg %
N U BSREFCBIZ W2 B A 1 = X L DB % 6D 72\
LEZTVWD, LT, BAIINZREFERIHAE X
. R L OV T ORI - ARG AR X LS
a7 & OEMBIRITWZ 2 EEKA = AL H HH
SN U\, MAT, M AA & il D 22 [
RYg—M & REREI A B O BB & AR E £ 1 &
MZUL7WV, 2D X5, REDRE - IGE - FAKHA
i - AREGIEE, REICERT 2 Z RS TR M
KEINETTRRVHA» S| D THREEY®] %
MENT U T, AEMBEAEIC BT B IREE DR 72 22 4 % E
BERLIZVWEEZTND,
ARFFMTREIBHFIE X AT DM ThRER S N 5,

AR REE - EAEE  NREZ e Uz Eams
KOG HIBRR |
FHEIFSE A0L REHE : EKEZE ITRP F ¥ 2 LB X

BRI & BiRE L o v TR DRI )
FHHEIZE A0L R - AN 7 (BWH) THINE - Mk

SADY R A AT A E
FHEIRZE AOL ARFAE - MBI EAS GRS THINE PR

X v v J e T 3OV X — RS O fif i
FHHIZE A0 KA - IR CRARRT:) THifam st

2B B RS O B i A A o0 B & B
FHEISE A02 ARFAE - AL (R KR TR

C ARG D BAE - AT BRI & HH S e (] A O

fig R J
FHEIFIE A02 RFKFH « LEHER (FHKY) TEKRDIR

Eryy 7 RERE - RIREIEIC ST S HH R

*15 http://www.nips.ac.jp/oscillology/

84

SRS DI EI D fEERH |
FHEATZE A02 AFRA - B M (ki k) NEEI
X BATEIHIE O EAR L 7 B - RSP B AR R O
fiZEAA |

27.3 FEMMEE [FERERIRREKRZEE S
Lt a—< Y4 Fv—0E#R] (4
vogy—) -+

FrAN IS o T IR R & fiflg e L7z 2 —
RURAF v —DIE] KR (A ooy —] (RE
HEBEZ) 2. 2015 FE LD FE L, AvaRY—
oscillology &1, F#& oscillation 12 %] % &3 ology
O THEE T, RIRBIR. RITHRIZEB 1T 2RI
BRIBHRP S, E POAZBFMU (Ba—< 2 xA
F ¥ —) MR - RBHEEOREER M T S L & BT,
INOERDBEANLDRITEZ L2 HIET,

t B EOFYOMITIX, bR~ 2 RHRBLG O LR
SMRESNG, I70RLRLVTREZ2—aYHNTOD
FANT Y LA T VR ENDIRBBRTH 720, 2 v
N7 =2 LRV TIRTEENEN R T « — )V FEALD
FIRBFERKLTH 70, £h~xra L NV CldiEzE L
MOBRINDIMERETH D, AL IEEEA T
HondE 512100 Hz 2 R 55006, #HY X4
PHRHARCHL EICES SO E T, JEEICILHIF
Thd, HEIE o ORRES%E S ZGIHT 2
ZEiZ&, EWAEEERZLTWS EEZSND,
— . BR% TR - R R OBRITIE, B AR R IRBIAR
DAE L. RERFIREAR. HIRAIX. TA»AFIER
DEEMI R, 7$—=F 2 hE OB RN ER C#l
WKIND [ AIEORR - LIRBIR R EPHBT 5, Z
NS DFMRBEITMHRER Y b7 — 7 DRFEIZL - Tild
20, JRBIZHELSEboTWE D, I s DA
32y b7 =29 LEF 25, £72. FIREKNA
LIS 5 Z & TR DIRIEA I RE T, . N—F
Y VIR OB NG RN L (DBS) 2175 & B %
WAL L, SRR T 5, 2Dk SIT, FIRBL
EWVD BN S, MO EHZRBEREX, #iR - MR ERo
RREZRZ 2 Z L IXEMRAETH Y. iz iipfRiE
BIRIZE OB EeEZIONS,

—H, B NPAZBFRATH I e a—F VR A F v —
(ANEAM) 2HFT2 EicBWTH, Avony—o0
BEAHPBRIZIL DO TR W e Bbnd, #lziE,



NIEE AN ZHE A2 T2 L IERS T, Ke LTH
AEZHUWZEZ L, 22 RHEcEN LD T 5,
D& S IEA X X FEIRBLG X0 JERR Y 2 M E >
LESHINEIDONLE LA,

UED &S BEENLS, BRIZEB B Ek4 0 RBIRE
REPRTEHI N, AEEBOE 1 ODHWTHS, L
L., MECHRIKZEARTW 0TI, AEWRZ
CAIFRATI R, FEREEEIRLY, SRRV, Bul
TR TFIEIZL D BRA AR FIRB R & 45—
RS 2 E TV ARMER L, FIRBERKOEBIZH 54
HOMEZHSMZTEOH, H20HMTHS, X
5T, EROFIRFARICNATEILICED, EEKD
BREZ ML, WL 25, T LD FBIRSE
KOREMREFERZHSMITL, X S5ITIXBEEDRH
Fhk HIETORHE3IOHKNTH 5.

IS 3 DOHMIZHIN LT A BRI, B G,
C MM AHEDS, @hAEHNTEEE L, s, SiEe T,
b b ERRAFZE &\ D Sk F2BR - iF5E & kT - BTV
fbz475, BAEKIZIZ, AT, MRNRS, 28
M T oBEET IV, b MNEEGS LT ME>
AT L DEIHIAFHHI & W o 2R PEO O A S, %
WOt - ZREEIZ B T 2B R 2 KT 5, BUE
Tl FERIPHRE) - R %S 200 - ZREE O
Fv b7 — 2 OEENML L B OO BELE T L %
W& - T 5, CHITIX, B TOEETEIEDK
BAZZER AW RIRBRAD M A, & b TOIRER
YR O R AAVAT Ul RN G E o I N R N PN 1:0
B, W BARBR YDA Y N T — ZREEA DA
B AR, MR EAM OB EZMET HZ LIC &
DL AT & B IR & BRRIGH & B9, MR
. BUEOILFEMEL S F < HEFTT D & S FHEAEH
5, IHICHIEREDORTFELIT V., AX - thafF 4
HHad, BN EFMIEHEIC X 25 % A <
BT 2 FETH 5,

ZOEIITAUAEMAERICE DM Z 2izk D, A
oYt WOHEEEAT I, ATm

*16 http://www.nips.ac.jp/bioimaging/

85

Oy —ZHfE - BETES L5 AMOERE HIEL
f:\(\o

27.4 FrMTSEISANTT (ARZRSEEIRER) M=
MR EEBTRD LR/ N1 44
A=V PFETSy NT +— L6

2000 4EME & 0 AR (2015 4E) £ T, @R 3D
B (DA 77 L W) i, BIIFER ORGE BRI SE /B
M DR RN B o 72, INIFZE DG, R E fEIs
ifF7e C TIRLE D Setmimrss ) (GEuE) (2000~2004
). REESEIBAZE THNBSRE O SIINTZE) (RiE ik
5 fEi%) (2005~2009) 233 b, F7z 2010 FE» 5 1K
PBHE IR > TH AT ZE [ iERN R 2o
LB Y YT =2 (B AT ShTE T,

INETOEEORELE L TREELSHBI N
% [EMiFge IR 1. AL 77 AL e v
S HFEMEIRICIR S b £ DTIEZ <, BRI A aR]
FeEkELETLIEARDSNT WS, 2015 4E 10
AIZRERH, 67V v T, BEORER, EHZHE
At & SR LR DS R & e 0 EET 5 TN
AFAA A=YV ITHEBET IV N T4 —L) RTEV
I hD—DE UTERIRE Nz, REF I WA &
B R B0 (R KPR PR R e RHEU%)) ©
H 0. EFAIGITIEE I & IR E G S
T GCHT DS L B & R AL % 14 3 5,

A SN (Y0 723 3 4 AN = S £ R E Y
HBTUT T L LTI A A A=V TP, T4k
SHETFIVEMLET T v b 74— (IR Bk
¥ RRVERGERT) & [T ) MR EHEE 75
N7 x — o) (PR ENDGREFEHIERT) DERIRE N
Tzo F-MIEEBY Y —2AXE IO 02 LT, TH
s 2R - Bl ERE RO G & EE
) (FEZBERE: BN R 1aiaE). (e R 7
Fw N7 x— L) (PEEBEEE: KBRCKY: - BB ZE &
vA=) Tak—b - EERARXET Ty b7 — L)
(RSB UK - ERIERFZERT) DRI E 7z,






&5 1158

FRNEMAZA(C & 3 HEREF

87






1 DFEEMRR o FHREERMRIMA Chh—HB2IR) O

1.1

October 12, 2015

Wendy B. Macklin #3% (University of Colorado, USA)

Re: Review of the Division of Neurobiology and Bioinformatics

National Institute for Physiological Sciences

Reviewer: Wendy B. Macklin, Professor and Chair, Department of Cell and Developmental Biology,

University of Colorado School of Medicine, Aurora, Colorado

To whom it may concern:

Introduction: It is my pleasure to write the evalu-
ation report for Professor Kazuhiro Ikenaka. I am a
neuroscientist investigating the interactions of myeli-
nating glia and neurons in the developing and adult
nervous system. I have known Professor Ikenaka for
close to thirty years and have followed his research
carefully during this period, as his work has always

been extremely relevant to my own research.

I visited the laboratory for three days in September,
2015, and heard extensive reports on the work by dif-
ferent investigators in the group. Based on a detailed
report by Dr. Tkenaka, these interviews with the in-
vestigators in the laboratory, and the National In-
stitute of Physiological Sciences (NIPS) Annual Re-
port for 2015, I feel I have a strong understanding
of the ongoing work, which is clearly excellent. The
program in this group is very broad, addressing sig-
nificant questions related to brain development and
pathology. Dr. Ikenaka has an outstanding group of
investigators, who are developing very effectively as

a team and as independent researchers within the

group.

Research Background: The research program in
the Division of Neurobiology and Informatics is con-
centrated in two major areas, one focused on the
development and function of glial cells and glial cell
diseases, and the other on the function of glycans on
glycoproteins expressed in the nervous system. In

the first research area, they study how glial cells form
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and function within the glial network that regulates
major aspects of brain function. In the second re-
search area, they have found that unique N-glycans
are expressed in the nervous system, and they are

investigating how these glycans regulate function.

Leadership: Professor Ikenaka is an excellent re-
searcher, mentor and scientific colleague. He has al-
ways had outstanding investigators in his group and
under his leadership, many have moved on to ex-
cellent academic positions. Nine investigators have
their own laboratories and research programs, seven
of whom are full professor and two are associate
professors. One former postdoctoral fellow is now
an assistant professor. Clearly this is an outstand-
ing training environment for future academic re-
searchers. Professor Ikenaka has extensive collab-
orative research projects within Japan and interna-
tionally. He is well known in the glial community for
his important discoveries and his collaborative ap-

proach to research.

Current Research: During the visit, I reviewed
detailed written information about the current re-
search program, and interviewed Dr. Ikenaka, his
assistant professors and many postdoctoral fellows
and graduate students. This is a highly productive
research group, with 46 papers published since 2010,
and numerous papers in preparation. The scope of
research in this group is quite broad. Asnoted above,

there is a strong emphasis on glial development and



function in the central nervous system, but another
longstanding interest of Professor Ikenaka has been
on the structure and role of N-glycans in the central
nervous system. His core goal is both to elucidate the
essential roles of glial cells in the nervous system and
to understand unique features of N-glycans, many of
which are linked to glial membrane proteins and im-

pact their function.

Presentations: Dr. ITkenaka discussed his vision for
this research program, with an overview of the pro-
gram, and he detailed many of the different projects
that were subsequently more fully discussed by the
individual investigators. Over the past 5 years, great
progress has been made in both major research ar-

eas.

Professor Tkenaka’s group is well known for their ex-
tensive studies on glial development and he discussed
Dr.

developed a novel tracing method for determining

many of these projects. Tkenaka’s group has
the origin of glial cells in the chick spinal cord. His
group has studied the glial lineage in mouse as well,
and established that cells in one specific stem cell re-
gion of the embryonic brain provide cells that popu-
late the adult cortex. He also has important studies
on the regulation of oligodendrocyte development by
several proteoglycans that bind to important mor-
phogens in the developing brain, thereby regulating
aspects of glial development. Some regulation of the
early embryonic development of these cells is regu-
lated by the Notch pathway, and Dr. Ikenaka has
data that detail specific aspects of this regulation.
They are also studying how changes in astrocytes im-
pact brain development and how proteases and their
inhibitors impact demyelination and remyelination
in the adult brain. Other studies on how oligoden-
drocytes decide what axons to myelinate, and how
they respond to mechanical stresses during develop-
ment were subsequently expanded on by the assis-
tant professor studying these problems. The work in
this Division is impacting research in many laborato-
ries, as Professor Tkenaka’s group has often been the

first to identify unique elements of glial development
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and function.

In the area of N-glycan research, Dr. Ikenaka dis-
cussed their new work identifying a novel N-glycan
and investigating its function. This work started
when they observed that the content of N-linked
oligosaccharides changed during brain development,
but the gene expression of the enzymes responsi-
ble for generating such proteins did not, suggesting
unique regulation of these enzyme activities during
brain development. In other studies they are in-
vestigating how sulfation of N-glycans in peripheral
myelin impacts peripheral nerve development. This
work was also further detailed by the assistant pro-

fessor who is investigating N-glycans.

The two assistant professors in the group, Dr.
Takeshi Shimizu and Dr. Takeshi Yoshimura, di-
rect their programs to the two major research areas
of the laboratory. Dr. Shimizu discussed his exciting
research program, which has several components, fo-
cused primarily on oligodendrocyte development and
function. Much of his work is on the interactions of
myelinating cells and neurons. One project allows
visualization the selective myelination of axons by
oligodendrocytes. They have developed important
research approaches that allow selective imaging of
a subset of single oligodendrocytes and of unique ax-
ons, and can demonstrate whether specific oligoden-
drocytes myelinate only one type of axon, for ex-
ample, motor vs. sensory axons. This is very im-
portant research as it addresses an important ques-
tion in the field about how oligodendrocytes iden-
tify axons to myelinate. This is a very active re-
search area and this group is providing important
answers. In other projects, Dr. Shimizu focuses on
the domain of myelin that has direct contact with
axons. This group has been studying a mouse model
in which myelin paranodes, which directly associate
with the axon, are disrupted. This project is now
investigating how these changes alter neuronal gene
expression. This project has great potential to elu-
cidate many aspects of how myelinating cells impact

neurons, a crucial element in the functioning ner-



vous system. In other studies on the interactions
of oligodendrocytes and neurons, they are studying
how oligodendrocytes sense axon movement, look-
ing at mechanosensors in oligodendrocytes and the
signaling pathways that they mediate. Finally, Dr.
Shimizu is studying the role of non-canonical Wnt
signaling in demyelinating disease. This is also an
important project, as it shows that activation of this
signaling pathway in neurons exacerbates demyeli-

nation in mouse models of multiple sclerosis.

Dr. Yoshimura discussed his work in the other major
research area of the group, the function of N-glycans
in the brain. They have developed very sensitive
and unique analytic tools to quantify and identify
specific N-glycans from brain. Dr. Yoshimura pub-
lished this technique in 2012, and is using it to allow
detailed determination of N-glycan structures. This
work is now moving into establishing these struc-
tures and the changes in their content during cor-
tical development in the mouse. It is also focused
on how these oligosaccharides affect cell-cell interac-
tions, in particular how the negatively charged sialy-
lated N-glycans interact with positively charged pro-
teins. One unique sialylated N-glycan structure, 6-
sialyl Lewis C, dramatically changes its expression
during brain development. This N-glycan is linked
to an important neuronal protein, suggesting its im-
portance for neuronal development. In other stud-
ies, Dr. Yoshimura is studying how N-glycans such as
Lewis X and other fucosylated carbohydrates affect
stem cell maintenance and differentiation. In a study
of the peripheral nervous system, this group is also
studying sulfation of N-glycans and found that N-
glycan sulfation is particularly abundant on a major
myelin protein, and is needed for normal peripheral

nerve myelination.

All members of the group presented their own work,

(FIER)

2015 %12 412 H

ABREERRGERT - 2 AR E B ST M D B A RS

and they were all quite accomplished in their knowl-
edge of the field. The work this group is doing is
highly regarded.

Research Environment: The National Institute
for Physiological Sciences is an internationally rec-
ognized, high regarded research organization. The
research facilities for the Division of Neurobiology
and Bioinformatics in the Department of Molecular
Physiology are first-rate. The laboratory has excel-
lent molecular and cellular research equipment and
the access to the core facilities, including the con-
focal microscopes, multiple photon microscopes and
STED microscope, has enhanced the research activ-

ities.

The atmosphere in this group is clearly very collegial,
which results in extensive collaborative support for
the different research projects. The laboratory mem-
bers all have excellent command of English, which
results from Dr. Ikenaka’s expectation that they all
discuss journal articles and present their work in En-
glish. In the interviews, all laboratory members, in-
cluding graduate students, were able to present and

discuss their work effectively in English.

Summary: This is an outstanding, internationally
recognized research group, centered on investigating
the role of glia and glycoproteins in the developing
and adult nervous system. This group is led very
effectively by Professor Tkenaka, who has brought in
strong investigators to address important questions
in neuroscience. Professor Tkenaka will retire from
NIPS within a few years, which is unfortunate, as
this group has an outstanding international reputa-
tion, built over the years by the leadership of Pro-

fessor Ikenaka.
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It was my great pleasure and honor to serve as a
site visitor at the Department of Integrative Phys-
iology, Laboratory of Sensory and Motor Function,
The
laboratory has been directed by Professor Ryusuke

National Institute for Physiological Sciences.

Kakigi, and I have known Professor Kakigi for many
years and have followed his extraordinary progress,
including advances and the expansion of research ac-
tivities. By using EEG, MEG, fMRI and NIRS, their
research covers various and complicated responses
to visual, auditory and somatosensory stimuli. They
further extend their research activities to human per-
ception and the mechanism of higher brain func-
tions in relationship with auditory, visual, and so-
matosensory inputs. Many of their research activ-
ities are unique and innovative by discovering new
methods and devices. Their research activities are
the result of collaboration with many capable and
exceptional staff who have been successful in pro-
ducing many interesting results, and publishing find-
ings in reputable journals in English, most of them
with high impact factors. I have no doubt that Pro-
fessor Kakigi’s leadership and direction have led to
the recruitment of excellent staff and has helped
foster promising researchers. Professor Kakigi has
also been successful obtaining collaboration from
other universities and research institutes, not only
in Japan, but foreign countries, and to send young
researchers abroad for the further advancement of
their research abilities. Indeed, it is amazing that the
institute has been publishing more than 30 papers
in English journals every year for the last 5 years.
There is little doubt that Professor Kakigi’s labo-
ratory has gained an international reputation and
is considered to be a premiere leader in research of
neurophysiological correlates of various sensory per-

ceptions in human.
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#1 (presented by Dr. Ryusuke Kakigi)
Itch perception in humans

Using innovative methods discovered by the au-
thors (2008), which electrically induced “itchy” sen-
sation, this study has convincingly shown that the
itch sensation is carried through slow conduction
fibers in the range of C fibers. This was established
by measuring vertex response in EEG/EP recording.
They further examined the pattern of brain activa-
tion revealed by fMRI and MEG (2009) showing bi-
lateral activation of SII/Insula and precuneus. Their
studies did not end here, and their curiosity con-
tinued to examine the neurophysiological substrates
of subjective feeling (psychological aspect) of itch.
Knowing that an itch feeling is contagious, which
provokes the desire to scratch in others just by see-
ing an itchy skin lesion, the studies were conducted
(2013) psychologically, as well as brain imaging. The
study showed fMRI activation of insula, midbrain
and basal ganglia even with an imaginary itch, which
shared the same regions for real itching. The authors
thought that these regions motivate to drive the mo-
tor response of scratching.

The next study (2014) involved physio-anatomical
aspects induced by the pleasurable sensation (psy-
chological) of scratching an itchy lesion. The fMRI
showed activation in the Midbrain and Striatum,
which was thought to be related to the reward sys-
tem evoked by the pleasure sensation of scratching.

The most recent study (2015) introduced a new
method of reducing the itchy sensation by transcra-
nial direct current stimulation (tDCS). The deliv-
ery of a weak current (1-2mA) to the two electrodes
placed over the scalp overlying the sensorimotor cor-
tex (verified by MRI) on each hemisphere for 15 min-
utes significantly reduced the itch sensation.

This effect was more robust when the anodal elec-

trode was placed over the contralateral hemisphere



to the side of the itchy arm.

As shown in the series of the above experimen-
tal studies, these researchers have provided a better
understanding of the annoying itch sensation, which
may even lead to a non-drug treatment that has less
side-effect when compared to the commonly used
anti-histamine drug. In my opinion, the most in-
teresting research for possible future application is
the evidence of fMRI activation even with an imag-
inary itch. Based on “mirror neuron concepts,” this
technique may be expanded to patients diagnosed
with Autism Spectrum Disorder, Schizophrenia, or
Attention Deficit Hyperactivity Disorder to deter-
mine if fMRI activation in these patients is different

from normal subject comparisons.

#2 (presented by Dr. Hidehiko Okamoto)
Human Auditory Perceptions

Dr. Okamoto’s presentation was mainly focused
on the clinical research for patients with sudden
sensorineural hearing loss. Based on the study re-
sults, they proposed an effective treatment for sud-
den hearing loss. Their clinical research is based on
the extensive basic studies involving: 1)modulatory
effect of lateral inhibition using N1m response by
MEG (2013); 2) the differential effects of N1m re-
sponses between noise and silence (2011,2013, 2014);
3) the effect of attention for N1m responses (2011,
2012) and; 4) hemispheric asymmetry using mis-
match negativity of MEG finding. This showed that
the spectral and the temporal deviants were predom-
inantly processed in the right and left hemispheres,
respectively (2012, 2015).

the behavioral and neurophysiological studies, which

This is in contrast to

demonstrated speech processing dominancy in the
left hemisphere.

The sudden sensorineural hearing loss occurs with-
out specific reason or etiology. The fMRI and MEG
studies revealed that the patient with sudden sen-
sorineural hearing loss loses hemispheric asymmetric
dominancy seen in normal subjects (left ear stimu-
lation increases activation on the right hemisphere,
or vice versa). In patients, however, they found that

the auditory input to the intact ear activates both
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hemispheres equally and no activation to the affected
ear stimulation. Based on these findings, they pos-
tulated that the decrease of hearing input from the
affected ear decreases the brain activation in both
hemispheres leading to habitual use in the intact
ear only, which activates both hemispheres equally.
This habit eventually hampers the recovery of hear-
ing loss. Based on evidence that a paretic limb im-
proves by forced use of the affected limb in rehabili-
tation, they use a similar technique for hearing loss
patients. The patents were asked to hear the mu-
sic for 6 hours through the affected ear only through
head phones by occluding the intact ear. Within 3
months of treatment, hearing acuity significantly im-
proved when compared to conventional treatment of
steroids only. Furthermore, MEG study (ASSR and
N1m) supported the clinical improvement by reveal-
ing the improvement of the laterality (increase of the
asymmetric index), more similar to the normal sub-
ject.

Their studies cover many aspects of human au-
ditory functions, leading to innovative treatments
of sudden sensorineural hearing loss. The effective
treatment was further proven by neurophysiological
(MEG) studies.

#3(Presentation by Dr. Koji Inui)
Selective stimulation of skin pain receptor by
surface electrical stimulation

There has not been a perfect and pure stimulation
method that selectively stimulates pain receptors in
the skin. The commonly used laser stimulation can
selectively stimulate pain receptor, but the activa-
tion onset is relatively slow as compared to electric
stimulation. Although the activation onset of elec-
tric stimulation is fast, this also activates touch sen-
sation.

Earlier Dr. Inui and his group introduced the stim-
ulus device consisting of a concentric needle with an
anode at the outer ring and a cathode at the in-
ner needle, which is inserted in the epidermis (2002,
2006). Using this stimulus device, they studied the
EEG evoked potentials and MEP evoked fields, and

measured the conduction velocities to examine the



effect of Lidocaine and Capsaicin in A 0 and C
fibers.

First, they measured Ad fibers using their stimu-
lus method, which provoked sharp pain like a needle-
sticking sensation, which could be abolished by Li-
docaine and Capsaicin. The peripheral conduction
velocity measured by evoked responses by EEG and
MEG was 15m/sec, which was close to that ob-
tained by COq laser stimulation and consistent with
A¢d fibers conduction. Next, they challenged if the
C-fiber can be stimulated by intradermal electrical
stimulation (2014). They used weak 50 Hz current
(0.07 mA) with 5 train of anodal stimulation. This
induced the sensation of a light touch, pricking or
slight burning, with a very slow reaction time of
about 1 second, suggesting very slow conduction ve-
locity. Indeed, the conduction velocity measure by
EEG-evoked potential was about 1.5 m/sec., which
was consistent with the C-fiber conduction and close
A MEG
study showed a similar activation pattern and lo-

calization as that by the Ad fibers activation (2014).

to that measured by microneurography.

Further proof that this stimulating method truly ac-
tivates C-fiber was supported by a Lidocaine study,
in which Lidocaine attenuated responses by the C-
fiber but not A¢ fibers stimulation (2014).

There has been no easily applicable diagnostic test
to measure small fiber conduction. Based on their
studies, however, the stimulating device is now com-
mercially available (Nihon-Khoden). The device is
cost-effective and can be used easily for clinical di-
agnostic tests without causing much discomfort , and
can be applied anywhere on the body. It is expected
to be used for the diagnosis of peripheral neuropathy,
when the small fibers of the peripheral nerve are se-
lectively or predominantly affected, such as diabetic

neuropathy.

#4(Presented by Dr. Koji Inui)

Brain activation by nature of sensory changes
The characteristics of sensory change related po-

tential are measured by event-related responses trig-

gered by change of sensory character under non-

attentive state to the stimulus. The latency and am-
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plitude of this type of event potential may relate to
the intensity of sensory memory function, which does
not depend on attention, called “echoic memory.”

Their studies included sensory modalities of audi-
tory (2009,2014), visual (2009) and somatosensory
(touch) (2008, 2009) stimulations. The MEP dipole
localization was the same for on-set and off-set re-
sponses for each modality, though off-set responses
were smaller in amplitude than on-set responses.
The amplitude of event off-set responses was pos-
itively correlated in logarithm with the degree of
changes for both auditory (2010) and touch stim-
ulation (2011).

In order to recognize deviant stimulation uncon-
sciously, the proceeding stimulus must be stored as
memory or ‘echoic memory.” In touch and auditory
modes, the longer the preceding stimulation was,
the greater was the deviant/off-response amplitude
(2010, 2011). Also, “echoic memory” was found to
decay quickly after cessation of preceding stimulus
(2010).

They have applied the technique to evaluate psy-
chological function; the amplitude of deviant re-
sponses tended to be larger in subjects with greater
anxiety (2015).

Another study relevant to the sensory change-
related response (P50m) in auditory perception was
conducted in order to investigate the inhibitory
mechanism of sensory processing. Before deliver-
ing abruptly changed test stimulus, inserting a brief
stimulation (5dB above the conditioning stimulus)
decreased the amplitude of P50m as compared to the
P50m elicited conditioning stimulation alone (2012).
This was called “prepulse inhibition,” which may
be related to sensory gating or inhibition in order
to perceive the most salient stimulation under the
various sensory environments.

They plan to use this method for clinical applica-
tion with patients diagnosed with cognitive deficits
or schizophrenia. Clinical application of this method
to patients with dementia or impaired memory func-
tion, schizophrenia, ADHD or autism would be in-

teresting.



#5(presented by Tetsuo Kida)
Multisensory-modulation processing by at-
tention

We are constantly exposed to the environment
where a multimodality of sensory inputs are occur-
ring. To appropriately perceive pertinent sensory
information and act accordingly, it is important to
sort out relevant information by attention from mul-
timodality sensory inputs.

This study started with interaction between visual
While
delivering left and right visual fields and left and

and somatosensory (touch) inputs (2007).

right finger (2nd digit) stimulations randomly, signal
strength to somatosensory stimulation was measured
by MEP under 4 different attentiveness conditions.
The signal strength was largest when the visual at-
tention was directed to the same side of the visual
field as the sensory input. The same was observed
when the sensory attention to left or right finger
was directed to the same side of visual field (2011).
In both vision and touch relevant conditions, MEG
revealed high activity in posterior temporal region.
These studies suggested the existence of cross-modal
linkage among different sensory modalities.

In order to further explore the network systems
of multi-modality sensory systems, they investigated
changes of MEG signal prior to delivering auditory
or tactile stimuli by giving visual cues to the side
the stimulus will arrive (2013). This showed a de-
crease of beta activity in the sensory motor region,
including premotor and posterior parietal region in
the hemisphere contralateral to the attended side.
Their most recent and preliminary studies showed
the attentive control involved the anterior frontal
lobe (2014).

Their analytical methods of using MEG and EEG
signals may be applied to explore the dynamic net-
work systems within the brain in relationship with
sensory perception, cognitive function and behav-

ioral science.

#6 (presented by Dr. Kiwako Sakamoto)
The effect of chewing motion/action upon

brain function
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This is an unusual research project which has re-
ceived little attention in the past. Their earlier
study (2009) showed the chewing motion/ mastica-
tion shortens the reaction time and latency of P300
event related potential by auditory stimulation. This
raised the question whether repetitive motions such
as bicycling, walking, or stepping can activate brain
function or improve cognitive function. Their most
recent study involved Go or No-Go task using so-
matosensory evoked potentials to find if mastication
affects the task characters (2015). The mastication
progressively shortened somatosensory N140 in both
Go and No-Go tasks with the increased trails of mas-
tication. These studies suggest mastication affects
both auditory and somatosensory and this effect may
speed up brain activation for Go and No-Go tasks.

They then measured the effect of mastication upon
CNV (Contingent Negative Variation) for motion
preparation. The study showed increased amplitude
of CNV as the increased number of chewing gum.

These studies raise more interesting questions;
why do many athletes like baseball players chew
gum? Why do many football coaches chew gum
during the game? Does chewing gum enhance the
cognitive function or motor skill, or help to promote

relaxation?

#7(presented by Dr. Megumi Kobayashi)
Neurophysiological substrates of facial recog-
nition

These studies involved how and when infants can
recognize faces by using NIRS (Near Infra-Red Spec-
troscopy). Their earlier studies showed that an in-
fant as young as 8month-old recognized the differ-
ence of upright and inverted face detected by the
activation of right temporal lobe in NIRS (2007,
2009). Using the Arcimboldo images which appear
as a “face” when presented up-right, but look like col-
lection of fruits and vegetables when presented as an
inverted image, their study showed that the infants
favor watching the upright image at 7-8 months, but
not at 5-6 months (2012). NIRS study revealed the
increase of oxy-Hb by NIRS in the left temporal area
only when the upright figure was presented. Their



next question was to answer if and when infants can
differentiate same or different faces (2011, 2012, and
2014). In 5- to 8-month-old infants, there was differ-
ence in NIRS with increase of oxy- Hb in both tempo-
ral regions when different faces were presented, but
not when the same face was presented. However, in-
crease of oxy-Hb in bitemporal regions were noted
in 7-8 month infants, but not in 5-6 month, when
the different faces were presented from different an-
gles. The 7-8 month infants also showed increased
oxy-Hb in bitemporal region in reaction to different
facial expression in different persons but this was not
observed in 5-6 month infants.

Their most recent study explored the discrimina-
tion ability of two different faces of adults and infants
in both 3- and 9-month-old infants. The increase of
oxy-Hb was noted in the right posterior temporal re-
gion only with presentation of adult face, but not of
an infant face in a 9- month-old infant.

Their idea using NIRS instead of EEG or MEG is
unique because EEG or MEG is technically difficult
to apply in infants or even children. Their method
can be used further for understanding and exploring
the brain development and progress of facial recog-
nition from infants to children. Also it would be in-
teresting to see if the differences of facial recognition
objectively shown by NIRS are different in children
diagnosed with Autism Spectrum Disorder or cogni-

tive deficits.

#8 (presented by Dr. Kensaku Miki)
Facial recognition by using EEG and MEG
Their first study (2011) involved the presentation
of various face images and included upright contour
with upright feature (normal feature) (U&U), up-
right contour with inverted feature (U&I) and in-
verted contour with inverted feature (I&I). Two face
images (S1 and S2) with two gaze direction, S1 be-
ing straight gazing and S2 being left gazing, were
presented. With S1 only stimulation (static percep-
tion), well defined evoked fields with latency around
150msec. were evoked in both hemispheres, focused
in the fusiform area in all conditions. The laten-

cies were shortest in U&U and significantly longer in
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right hemisphere for U&I and I&I conditions, and in
right hemisphere for 1&I condition. They interpreted
the results as the right fusiform area being affected
by the inversion of the features, and the left fusiform
area being affected more by the disruption of the
spacial relation between the contour and features.
With S2 stimulation, which implied eye movement
(dynamic perception), evoked activities were focused
in occipitotemporal regions bilaterally. In this con-
dition, there were no latency differences among three
different image presentations, but the amplitude was
significantly higher in the right hemisphere only in
I&I presentation. This suggested that the right oc-
cipitotemporal area was affected by the inversion of
facial contour.

Using ERP, they then explored the age differences
in reaction to seeing facial expressions change from a
neutral to happy face, a neutral to angry face, and to
the reverse of each condition (2011). ERPs consisted
of robust negative deflection with latency of 150 300
msec maximally recorded at TH and T6 electrode.
They found that the ERP latency was significantly
shorter and the amplitude was significantly smaller
in adult than in younger children (7 to 10-yearolds)
and also in older children (11 to 14-year-olds), and
concluded that perceiving different facial expression
was not matured by 14 years of age.

Based on the finding that N170 ERP was largest
in response to the upright face as compared to the
inverted face or eye alone in adults, they applied
the method to school children to investigate the
progress/changes of the facial recognition process
across age span (2015). For the upright face, the
morphology of N170 wave form changed from broad
double peaks in 8-11 year to single peak in 12 to
13-year-old children. The peak latencies were pro-
gressively shortened across age span. There was no
difference in N170 latency between upright and in-
verted face in 8 to 12-year-old children, but the la-
tency was shortest for the upright face in 13-year-old
children, similar to that of an adult.

Their studies provide a foundation for future re-
search of facial recognition to better inform how

individuals diagnosed with Autism Spectrum Dis-



order, schizophrenia, and neurodegenerative condi-

tions perceive faces.

In conclusion, I have enjoyed reading and under-
standing their research, though admittedly some por-
tions are difficult to fully comprehend. They have
touched many aspects of the human sensory systems
to find how these sensory systems work in protection
of humans in our complex society. They have not
explored olfactory and gustatory systems, but I ex-

pect they will eventually study these systems in near
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future.

However, I have heard that Professor Kakigi will
retire in 3 years and it is my understanding that
all staff has to leave the laboratory with his retire-
ment. Because their research activities are promis-
ing to further advance and explore the human sen-
sory system, it would be unfortunate that all current
research will have to cease after years of hard work
and seminal research and new projects will need to

start from scratch when a new leader is appointed.
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External Review of Nambu Laboratory (Division of System Neurophysiology, Department of

Integrative Physiology, National Institute for Physiological Sciences, Okazaki, Japan)

Review by: Dr.

Kevin W. McCairn Ph.D. Principal Investigator, Systems Neuroscience and Movement

Disorders Laboratory, Department of Neurological Disorders, Korea Brain Research Institute, Daegu, S.Korea

On the 25th of September 2015, Prof. Atsushi
Nambu and his team in the Division of System Neu-
rophysiology — NIPS, invited me to visit and tour
their laboratory to discuss their ongoing research
projects. The purpose for this visit was to provide
an objective, external evaluation of the current state
of the laboratory’s research facilities, and the scien-
tific merit and progress of their ongoing research pro-
grams. This invitation was extended to me because I
have over fifteen years’ experience working with non-
human primates, electrophysiology, movement dis-
orders and deep brain stimulation, these methods
as well as others are practiced extensively by Prof.

Nambu and his team.

The primary research direction of Prof. Nambu and
the Systems Neurophysiology group is the elucida-
tion of the anatomical pathways, transmitters and
neuronal encoding of cortico-basal ganglia- cerebella
circuits, with a particular emphasis on movement
control in both normal and disease conditions such
as Parkinson’s disease. The laboratory uses, and
should be especially commended for, the utilization
of multiple test platforms to address their research
goals. This extends from small animal, e.g., mice
and rats, to large, e.g., nonhuman primates. In light
of the extensive use of animal test platforms, espe-
cially nonhuman primates, I am glad to report that
the tour of the laboratory facilities, including both
housing and experimental space, was extensive and
fully transparent, with every part of the facility be-
ing open for inspection. Through my experience in

working with nonhuman primates, I am confident
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that the facilities operated by Prof. Nambu and his
team are of the highest standard, and provide an
exemplary example of how a neurophysiology lab
should be implemented. Importantly, all of the mon-
keys were in excellent condition, the housing facili-
ties were great, and animals undergoing experimen-
tal protocols were receiving excellent technical and
veterinary care. This was particularly emphasized by
the dedicated facilities for surgical and post-surgical
care. It was also encouraging to see proper isolation
protocols, i.e., hermetically sealed cages for the use of
neurotoxin and viral based methodologies. All nec-
essary safety protocols were evident from the tour of
the facilities, including properly installed and clear
instructional signage, to use of personal protective
equipment when transitioning from one part of the

facility to the other.

The excellent standards were also maintained in the
experimental space used by researchers. The labora-
tory uses a wide array of experimental techniques in-
cluding but not limited to, complex behavioral tasks
for the study of kinematics, optogenetic manipula-
tion of specific neural pathways, and electrophysi-
The hardware

used for these investigations was of the highest stan-

ological recording and stimulation.

dards, with, from my experience, much of the elec-
trophysiological recording apparatus being of the lat-
est generation, thus allowing members of the labo-
ratory to stay competitive in a rapidly advancing
field. It was also interesting and encouraging to see
that a portion of the equipment was entirely custom

built from within the laboratory its self. This is par-



ticularly important as the Nambu laboratory has a
large number of graduate students, and it is my opin-
ion that in order for a developing scientist to really
attain independence, they should be entirely com-
fortable with the design and machining of their own
hardware and software, these vital skills were being

readily implemented across the laboratory.

I believe it would be germane at this point to em-
phasize the types of recording experiments that are
undertaken on nonhuman primates, as this is my spe-
cific area of expertise, and recording in nonhuman
primates constitutes a very large part of the work
occurring in the laboratory. It should not be under-
estimated the technical expertise and dedication re-
quired to conduct these experiments. Individual an-
imals need to be trained and studied over very long
time periods, daily experiments (including the pre-
experimental preparation) on one animal can easily
take a whole day, and it is not unusual for experi-
ments on one animal to last several years. This is
especially true if a large numbers of individual neu-
rons need to be collected under specific behavioral
conditions. Prof. Nambu and the members of his
lab have a well-earned reputation for acquiring high-
quality neural data, particularly single neurons, si-
multaneously from multiple sites, while expertly ma-
nipulating input and output pathways through either
electrical or pharmacological methods. These exper-
iments form the basis of a body of work that informs,
and has had a major impact, on current theoretical
models of cortico-basal ganglia-cerebella circuits, at
both the basic science and clinical level. With such
well respected and insightful experiments emerging
from the laboratory and its members, it does seem
a little presumptuous to engage in any criticism as
asked for by the organizers of this evaluation. If I
was to try and make some suggestions, and here I can
only really speak to the electrophysiological experi-
ments, it would be to increase the number of sites
that are simultaneously recorded from within test
animals, and perhaps try to implement more diverse

analysis methodologies, e.g., phase coupling relation-
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ships between anatomically segregated areas under
the different experimental protocols. But these re-
ally are only minor criticisms and perhaps stem more

from my own biases and research techniques.

As a consequence of the excellently run facilities, well
executed experiments and insightful interpretation
of the data acquired from their work; the Nambu
lab has published in the last five years, in inter-
nationally recognized journals, twenty eight origi-
nal research articles and reviews. The majority of
these papers are based on results obtained in non-
human primates, and because of the considerable
time demands of such studies, this number of pub-
lications is an extraordinary achievement that the
laboratory, department and institute can take great
pride in. This published work of international sig-
nificance is also supplemented by a steady stream of
published articles in Japanese, and one hundred and
twenty four posters and presentations. This excel-
lent level of scientific productivity is also reflected
in the laboratories ability to attract funding from
multiple sources. In the same five year period, the
laboratory has netted over 190 million yen in outside
funding, with a significant contribution being made
by key Ass. Professors and Post-docs. This team of
researchers, including Prof. Hatanaka, Chiken, Sano,
Kaneko, Darbin and Hasegawa, are a credit to the
laboratory. I thoroughly enjoyed all the presenta-
tions they made, and the discussions relating to all
their talks was informative and fun; they are all a

credit to the laboratory and institution.

I therefore have no hesitation in relaying to all the
readers of this report, that Prof. Nambu’s lab and his
team are producing research of the highest caliber.
This work is being carried out in a highly profes-
sional manner, and I have no doubt the laboratory
will maintain and extend its already impressive sci-
entific contribution to the neuroscience field for the

foreseeable future.
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MHYIF = a—0 ViltkE COBRBLEHMANFIEIC
iz, Ye{z%% DREADD 7 ¥ #fifk[al i % #/E 3 %
FERBRES B I, VAT AR 2 KT 50
LT & o THAK R & WA 5, KINF KR
B ORI &AM B WM B G %R
By, 770 —FOML AL > THRLIZRBEOED
5IATYTAREETH D, FITWREFDEMZH,
Z O & BB T T 57210 T ST
FEIE & U308 S MY LIBIRS 20K 5, KINEEMK %
fRIAT 2D B Z 5L EORBHOARIZE > THEH
BRI TRV, EhroZF, —RBRCICHERE&AH
T DD OIS & i B FHE O &\ HTE THRGE
UTWL EisRE DR L TOMBEERKE X2 5
BRI DD SHEE R L E T,



&5 111 5B

PEEDOHEEER — BIE —
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1

1.1 HREEOHHEME

b N OROAEIEEREIX. 1A Y F v 2L, ZERIE, B
FrrY— BHR BEEDFREDHERR VN IELE,
TNOPHLT B RNV BEGERNEBE L) H &
NTW5, BB T, FICHREEREE T
G R S 2 o1 8 s S S0 N A s N 1 e
USSR, OMEBR S 2 F IOVIRGCERF . N BE MR B
ZEHPICBNT, TS ERR VN EHOBRER D2
7 7u—F L, ik LA, 4T Ml 25k
fARIZ B BB A H = X & AR RE 2 B 5 2
LERHEBLTWS,

HREEED AL LTERIREE, XV H
DOHBETE L TR (loss of function analysis) IZHWT,
kD RNA FHBIEIC X2 ) v 2 X VERPS T
LRI LD /v T N EBRANDOBATREEICHEA
TWBIZEeWBBIFoNG, 72, BREELFBITMA,
HRED) T OIEEHRLOER P MERTRO NS AR
XU AEOMEIZHHHEIZEAN (Vv oA y)THIL
WL Ao /2 Z & id. TD R VNI BEOEBBEE
fRd 5 LT, FHICBBERENLSZD, 20, HTL
ARV T D B % B AER L OV TR T & 2 R50H°
Bolb B3R5, £7-. 7T /HfET 1V A (AAV) %
RFLTEZT 1 IVART Z—% LOV(Light-Oxygen-
Voltage) iy & N7 E &ML T, R 28
% IFZEfIZ BFEIZ ON-OFF § 5 Z &2 A gL 7 o
TERILHHERMWME VWA S,

H e H 4% 2 fi 1) % S8 EHR Bl D FE R & Rk 72
W, BIZIE. 7 F A A B BEMENC & 2 BK TR D
TRIEMN 72 D RBED [ 12 X 0 X V0 EORIUERAT
28 AL KM %2 & O REE L BERE O BN 2L & 2 2
52 ENHEELRDDDOH D, ROl S IS
DRSERRATIEL BE B E R E R Ry TE AR
EREOMRICA-ZZERERLTWS, 72, 2%
T BERERE X B ARSI, 3 WRoT R T B
(3D-SEM) 0¥ Rizk D, ZhEFTREINTWE
EREEY DFE R E RN T WS I3 Hr 2L D TR
M7 e E RO Bk, fRITE SR E R VoS 7 B n
SHEH. MRE. B b~ FH LU SHERL, AAE

=N
o HE

*1 Lin et al, Scinece 352:aaf1015, 2016
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WS TFOBE & Z0OEF - HEAH=X LA

DHE LB EY OREHRINEIZ S RNIZHBIL TV 5,
D& BB PEL T, BT TDOS
FEORETNESPERR L LT, IFBEToN5,

1.2 HROBERK

(1)Kv4.2 - DPP10 F ¥ VSR O EEREIL O —
DFARX=T VT & BIRK

MIRBSRER TISEERMIClE. 1 AV F v 2L, R
R, G XV RIBEDREX >N BOREE & BEE I B
TEMGEEMEL TS, ARTIE =T A A -V
VALK B YT Ay b AT Y MNE ICERE N TH
NS5, Kvd.2 FEEMKEET Y 7 LAF ¥ 2L D—
Hchv, BI¥r7a1=v hThs DPP10 % KChIP &
RIZA AV FraLzRHE LTS, UL, Kvd.2
& DPP10 2o # & THEAL, 1 AV F ¥y 2L %
L TWB ML TR, WROFETIIRET S
MW TERDP 5Tz, SEL MREERESR TS T
FREBIH T T, =71 A=YV T &4T\0, 8D
HBAT Y TRAEGHTAZ 212D, 457D Kvd.2
Moed Kvd.2 F v 2bik, £Ii22 250 DPP10 41
EARDILEWPESLMI Uz, £/, 2D 42 0IE
REUEIZ X DPP10 43 Ol Hel S FE I D VAR B 2 AV ER
WeE % R L CWB Z & Bl U7z (J Biol Chem
FEIFER), D SR HAEAR 106K D AL F
BTV ATETH o7z 1AV F ¥ 2V EEIY
Tazy ORI % EHIIRkDEZZLDTES
M THARFIELE VR D,

-
—

(2) 7V 7B AR L T ORI K D7V T
O3 FEfigt i

TR AEEE M T, 2 TRl RA: - k. B
LRIz BIT 27D 7l EFLEERE & Z DR R
RIZOWTHIRZ DT WS, £72, MNIZB T 5%
UWHEHME O E PN ER E ML TWS, 22T
X, HIRARADA Y TF Y Fad o b (OL) &l
Ml OMBEERICESRE LY THN TS, 50, H71
PR AP ZEE M CIk, 77/ BEE Y AV R % T
B LT, OL-fit iR DM EAE M % in vivo(~ 7 AfiK
W) THSULTE DM EFFE Lz, 2 LT, MK



0B X OIS BRI 72 BERE T bk X % T & 22
U7z, F7z. OL & #fiietiilisR O FLAE FIRAZIIZ R B A
2T B —HOBEBETHEYI 787 LVIIKRIZEDH
EL. TS DN E#EDT VWS, —FH., OL DREIZ
FOEUBIBEMERERELE 7 A a1 FORFEIZLD
# L % MLC (megalencephalic leukoencephalopathy
with subcortical cysts) DK REENT £ NEHFTIZ D T\
5, WIENEERETIVITAZBNIL, HF. VA
T o ALV RV TOMERZHAET S I LIk, £
DA TIREEHS ML T WS,

(3) TAD AR 528 LGI1-ADAM22 86
PRIEHT I & B > F T AR HI TSRS o f i
RIS ER T Tk, fREMIIZ B 1) S B VE S )
TADRKRNIR LG R VR IBETH S PSD-95 1T
#YT, [V T ARERIERME ) B X O TTA»ATIE
DIRFERRE] OfIHZHIEL T EIT>TW5, &
FEEIE POTANPABE#ERX R 7ELGIL & ZD%
BIKTH S ADAM22 O EHEEE, BX e D TA
PNABETHRSNS ADAM22 OZ BAREN %47 - 7=,
UCSF @ Nicoll 4 5 & @ HLEAFSEIZ T, ADAM22
SV IZTURIYTAIBWTCH LGIL /v 27U bY
U A L FARIZ AMPA 228K % v Ul ¥ F 7 A REN
BHLTWSZ 2/ LA, 72, LGIL /v 2T Y
b T Z2IZEWTIE, BEGEHE PSD-95 O@RFEH X
Iy RxyvTHRLNS AMPA SARKEIEZ(L 42
Bboshholz, ZDZEh 5, LGII-ADAM22
1% PSD-95 12 & 5 AMPA &R DOHERERIM (> F T A
A ICBETHD NP R oz, 20 A
W v FRFED Lehesjoki 1+ & OHLFMLEIZT, #E
VDI ZERE & e, MKEEZ 242 BFITENWT,
ADAMZ22 @ compound heterozygous £ %% A L.
ZDRTHRBEHS M U,

(4) TRP F ¥ 3 IVIZ X BIREESZA - i AR 7% - B
BRI 2% - AT 5 T R o figt

A B g M T, TRP Fy 2773 Y —
ICHERZEZ Y TORESE - J\ARISEE - Bz
7 REREIO TR B L TR 2 BRI L TW B,
Lobl, BENED IR MBS E NREEY
¥ LERL. TOMENEREEELTWS, S4F
ik, 29mAREDMZEE LT, TRPV1I &7/ 7 X
IV1EWVWD 20D KV F ¥ RO L iGN
B, ATV VDN ERITRARBMRT I %

126

WG Uiz, £/, 7/ 272301 OHEDN. EEEM
MIRERTZEHHSNT U (PNAS GERR), fit\
T, MR AEBPIZEM CIX AN TS —EREHH Y A 5
L (FHERGR) 235 EIF. TRPM3 F v 2V OfEM:AL
MM EZMET L7z, £ LT, TRPM3 F v 2 )L DiEMHA
BRI Tld 2 Tlde <, PIP, FDBREE
NTHPBETHDZ a8 E LD (FASEB #EHR).,
ZDEDIT, BRAREYREPZIRGEHE IS T S TRP
F v FIVOfERT 28 U T, ARSREREE O R BRE O B R
JREESSAEE SR % LHO TR o 7,

(5) YTFNEE, FIANNA AT —2HBELEL
7= B0 S A B2 ORI 11 T

IDMEER Y 7 F OV T ik, e - I - A O
SRR FIE ST I 2 i A . AISRRRI & VX 2 D[
. FEICEM D ATWS, £/, AL ARG
SABEIENE BT L Tav 2ADHTHEL B R VXY
E DONERERENZ DD FHERE DRI XD fLA TV
%, SAEEEIE, FTE BHIMIICEWT, ZAEENIK
2k > THEU S MAPK ¥ 2 FVizE1r % TRPC3 @
E % Et L. TRPC3 F v 1 )LV OJEMALA 2 @tk (&
P & K f5e ) © MAPK ¥ 2 )L @ switching (ZEE
REEE R LU TWS Z &% Rl U7 (Biochem J &
IZHK), 72, GPCR &R Z AR P2Ys ZEAKRD
M-I BT 2B Z MG L. P2Ys AR KE
RUAT, TrvIAT Yy IIZXAI0EER &I
EIREERAINH ENE Z 252Uz, LT,
P2Yg %Ak T VI T v v EAR DM AR
ZTH EHE < & 7 F AR % fil E D> U 72 (Sci
Signal FEIZFERK), TD LD, WMEEY 7 FIVIRGEES
Tk, Y7 F s, 7 I NS Auy— AR
FaEiEhe LT, HrLWnmEEEYE2EBEL DD H
5,

(6) LBzMIKLIZ & 1 % Ml v B A 3% o> 7 - S A & G
HiiHRE O fiRt W]

M REMFAEERFT 1%, BRI A2, DX 0 T B
Hed D7) 7 BERE & 05 i el dan ik oD il A1 % ) 2 el P i
Wil T AMREEREDT VD, FZ, 21 MYy
o vavgEe S 0 REOBEREMAT & 3 Al
BEAL (P VT =2 FY Y oY ay) DRK
MRS T 2T R ED TV B, MBI ERM T Ik
TALEN % CRISPR/Cas9 12 & 27"/ itk % Rtk
IR U, bR% e fifafges R ER s 70 /) v 2 7



7 M ZE R 2 EEBLL TW B (— O H % PLoS
One gEIZFR), F7z, BEZLIIT 2 EEMEDIG
BHHRE LT, THKEIZ & 2858 FR MO EE (L8
K EVOHERBENEREHE L, DED, BEER
B AR D M A & EfOKIE % 21 B & AT B R
AN EREIT 2L VWIBRTHD, 512, ZOHEF
BIzBH 25 TRIBOMIIIZET L, *OABNERE,
JRBE DD IZOVWTETZEDT VWD, TD LD
2. BRI AnoD, BHSWHEL ST
A ANE T A4 ] T AN A ki e
W5,

FFRDA RN & LRI IS

AETEERISEATIE, B3R & 5124 F - Ml L <OV Tl
T fio TWAIMEREMAZ T 2 AEL TATEH, N
WEELRRTEWEMMEEZ A L TV AEBME A L
TWb, SBROMIBINREMOERE & HIZZDHE
FIMEIRZE 2 AR L TV 22 DARBRETH D, TOEW
SPME Z 2 RELFEF HASEATIC RO SN TWD, £
7z, il % DEFMEE e B 721 T3 < AP T
DIEHA R, LFEPEOHEREZEL TH 1/ ML X
VTOMHFEARAY NI =2 %KL, TOxy b T—2
FHEMBIZEL TN ZEDREEE EbhE, Zh
S WEMMEE R ERET 5 Z e TE X A&
PFEMVEZ [ EX 5770 TR, HizmRs Bl
b TEBRLEZ OGNS,

ek, ARBI SR & MR TR /R - AL U T BER
T3 EFRTMIITELRA T DN TE LD (Bl X
. T OBSBEMHTIZ B W TR in vitro O HL4 T 5
PAEEMERNT), 5B L 0 ARISE VBB T TR
RE&MRMT T 2592 (WX, T T BRI fES 3 5 B
DFEROM] ) B EE kb, ThEEBEIEE2D
K, R AR O S R (R R R
BEEE. U TV R A LFHAE Y FRRE BN, Y —

@S2 ) DEAL EBIZ, INoFHIlIc K DES

1.3

N B KRR R IRFEL Bk & 72 B AT 7 — & % B fii
e U T ARBI ORI BT L 72 5,

E7-. (07 - Ml - 8] 2R EiToTE
T2 BTV — T DOWT hE DEFERED T Ok L
ROV TOEBEIRIT 217> TWAERZEA D L. 5%
(Al % DEERED T AR EIFEE D K S 7 AT LDk
THRZMMIZED X S IZZF DRERERHIH S ., YDk
SIIIRBEE->TVWEONEMET D Z L~ BEIZ
RoTLdeEZONDS, Thbb, s TV A
T I, RO ERERE % e B & S 2 arge S5k o B %
NogE o —EiffEhseEZOND, /2. HF -
MR 2 & EAREFEEOBMIZFE DI 2720121k, B
BT 2FECDITBY— LV ARA A=Yy FHiIZ
MAT, &EEHORMND T2 DR xy NI - %
RADTA P a—REHIEMABE L 25, HIZIE,
IFVFYRINDF—22LTH, IThE TR
HKELUZHDULED2DONT IR o720, Fiiks
- BIREAN O EIC X DL R ANV T X TI2E FE
TR TETEY, EANH X THEICE
3BV Fr ANVDREIPEHINDDOH D, A
Hx 7 3 EREMET 22 TOMBIZFEELTED,
AV AT 2 T HERETE R M O BR A  7 - ML ROV T D
3 PR 70 2R AANE S 1 D BRI G OV D < T REME 13D T
W, 2O LRI EBE AT, EMEMERTHIE
1REEAT RN A L 7 % T BERE % GHII T & 2 Bl (B -
Mgt 7 5 v 2 A7 F 54 ¥ — XFe24/XFe96*27: &)
ZEAL, ANHTXTH2Y NT =T D74 NI
EHELUTWBERHLLEEZOND,

D &SIz, FHGEROEEC BT AT KR
e hx AT 5 AMOERE EMED &SV A% 5
WCEFZAMOBERIEINETU RIcETE L2 ->TL
5, 82T, THHY] ORETH 2HEDFR
i (MAEECAENY) &, MEOMYRS (ki
DFtHEAED, 5 TNIEMIHATE 20) 26T D%
HOBBIX YRS NV — T IR ST, EEASEAT
DORRIZAT TOREBEERETH 2,

2 HEAEBMEMEREE & NIRRT IERNE O AZEA

*2 SeahorseBioscience # D, MIMIO EEAR T XL X —RERKTH 2B, I PV R Y TICX 2 FLRPROIRER, Mg LT

SEIREE - SIS I REREHI 24T S

127



R R S PRALEERERE DRI 1, 4> 1. AHAE. A
A, Y AT LADEL RIVTORK 2TV, TH5
ERAICHRT 5 ENEETH D, YTVART Y
~EDNELE TVEIE, &L NV T O & A
LDETHFI>DITHLTED, BohHAIZ e hoD
RETEHBEDMMIIZ DR B EZ NG, FHEE
Wl R 2 i, EidoMEz > — oL
AZ DA A=YV TEAMDORFEIED 5T &7z,
Bz 3, BEFWEEHRP T A IV A %> TRED M
FEHINAE 2 B3R L. £ DIGE) % 6 CHAET & 2 Bl
ERELTETWE, 1 A=YV I7HMOMESIZE D E
PRI TS Bh % KIRIIZHE 2 72 HY & B — il L ~OL T s
TEDLIITHR-TETVWD, 51T, BHEoMi
XA TOABULD AW S5T, PI VAV FT AN —
Y= & 0 REE ORSEEICE 3 B ditE B & T RE L
Z D% RS MO TGS 2 I 1 A=YV
7 BT BRI B D, WREA A -V YT
LTI, ANY I LA A=V ZITINA T, BN
RUNRTELRFFE - BAL, mORH R RE D DR
L ROV DR TR IS B 2 5l T 5 2 2 b
BETHAS5, Y, @R FEETD 2 Fhhk
ARV ITRENA A=Y T Hhma—F &L
TR & DA A — Vv M E DA EE L Bb
Nad, 2P, 2015 FigaXHERIN-EREBME v
Y — ORI, L ORI O BN HE % ATEE X
THURENRD L. MEFIED RN T AT 1 v 7 ix#h
NP IND, /. BUNMNIREIE - &) 7 AN E R
WIS EDERA 4 0¥ — AEEE FHEMBEEOEA
DRBELINTWVWD, —F., L3O R O A
TIXBSE % B2 - MO 2R BRI XD B Z L IE L <,
BEIZHESE & T 2 Biffi 2 B A G D E 7 #7544

nffy

3 FRNITENMEEEDAZEA
3.1 #iE

AEBLEWISEATIC B W T, IBERE D > 2 7 L AR
% HIE LU T, FICRAERANE WM ICIBM, SR TE) A E
BERERIT 22 B0, EAR Y AT LWRSEERFT D 3 BRI AEL D
FATWS, ZNENDRFEETHEDOMILEZITR -
TWEH, IR XS ITHERE PRI k@R %

*3 Gong Y et al. Science 350:1361-1366, 2015.
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BWCTHDd, ZOHIT, EHESLATC I ILRF A
BELUT, A A=Y VT, BETREHYER, - 3
HUEAR, AR, AR e AT bR, T
BEOMITPITZETI Y N 74— L BHTEHI L
WEEEEZONDE, 2D X212, EHZEMEFRNZ
NETIZHEA LT TERME - REREZE 212, 1 XA —
VT BRI - B AR TR ENT B e )
et L oD, R{fHbhTEEREMEERE
THMEOFEEZ MR LG I TS Z &3 TRY)
BEZEEDbNS,

ZD—/T, t bORSETNEEHES S DI,
AR R DT TR LTHFR IR T,
IR A B3 X0 P9 23 W & 0 il Bl &5 4 2 fii g s B 7 &
EREMUZTA R a—A A=YV kL T 55
il (B - Bl (Bi) OFABMELIR>TET WS,
ZD7DITIE, RS & s U 2 AT EEL L Z
FAZERBNZEHAIT & 2 & MR8 O I E Bl e 0 E
CIRE - MPEEE R Y 2 RIFICE=X) VI TE
LA o0Fy TEHUEMOEA L L BEL > T
ET\W5, EHERIEC LN % 3T B Bt
Ffiti (MagnetoEncephaloGraphy, MEG) 238 A X 4,
RERFEMEETCTERLDN, —FHTEDEVELL %K
49 % i D BB REART (2 13 BE AIAD T W 7R W, D
i X AR AME O S RES DY £ DB IR IZ D W T
WRERIZODENTED, SRIEMAZT TR, X
R A D B 35 51 AT BE & 7 2 Hihi O B A3 b BT 72
rlbhd, 5L ELmBMMEEEAL TV
7=DIiE, T B - T 2AERAM, FCH
JEDOEMBE DB - BAD BB L2570, AW
& BHEEMRE LTV BERHBEES D,

W, O - GRAT - 17E) - B &\ o 72 miRINEEEE R 7
NIZERT 2%, BE BB wo ME, X
SITIE I NS OREEE % 1 S NI A R E S Wiz 5 E D
SHE DM RE [ I HRE I D W T D BRFE % 15 5 72 D IT 5
Mo TW3, @FDdIZ, b MIEHKT. MG
FHEERET 5 ETREBEORWEN-ETLVEYTH
LZHNEHAWCEEREZHBOIToTWS, QR - 22
Mo RV EN - B R EMHENTIE, & ICHESY



MoEDI=y MEFRE WS FEEHEALLTWS, @
ZHITIMA, REKE (ECoG) BT X 2[5\ f#EiskH
5D%F ¥ v axViLdk, 2367 L — Y —BEMETBILE. 1f
IRIREIS, 7 4 VARY X —|Z & 53EETE A, fMRI,
PET. b b & HW 72l - fitiE B sl e Sk~
BRHEEMAEDE TN REIIZHZEL TV 5,

B FRAIGE BRI, AR B K OB R FRR] O 1k
MEEIENRE LT, B VOREH P SH——a—
0GB Rk & B RE RO RE UL IR E 5% (EMRI) % FH
WTC, BRIEROMARIIR, GRENZ & 217EhHIH D A
A=A L%ZFHRTVWD, BARKIZIE, OYkO KO
EME (1R 2 & ROERK) OMAREL. @Fh s o
WAL D XS IZHIERTENZEBRL TWAD0EHD
EFTHIRLTEY, 22 hsOMEIZDOWTE b
TP IF IR X B0 & IMRI 2 & 2 % HE
AA=I VT OWEEIT o T WD, TRk 2 7THEEILE
BRI B 5 S I EM 2 RET 20587
FRERIZHRAZ L T2 LT 5 Z 2 290D fMRI T U7,

AT ENFE RS REA I, T & 2 EE I, &
ITHRERD Y w 7 — Rl #) & F45 O R EREE) % o)
RKEUT, MREREONS e BEE. B X O MRtRE S
HAG S N7 B OBBEMRERE I OV TR Z EDH TV
%, BRCiE, OV y r— Nifs) & RN EEOH]
o< H 5 i b R AT e E g, R 28R
FREFBBOEL 35~ v 7 Lol A H6 Ok
% A7 A AfEAR L spiking neuron network (2 & % K
Ry Iab—rarve 2y —¥-lEzlAaes
DETHEITLTWS, QRMEEHEEE (V1) 28B4
L7z 8V (BHRE TIV) OBRESNEDTTE) KGRI
BTN ZENT IR ZMEMLTNVD, QREN”S
HHEIZ W72 2R OFEM B RE, B RO EN S DG
U756 O F A OREMRHEB) ORSRERIE A 1 = X L,
FRHZBOE T, EFR—Ya v a8z LDl
BAROEE, @ES5IZT VLAY - IV =V AV R—
7 x— A, FHZ NI & IF X3 5 ik X0 R A
R ENEER 28 U THEICHEG LU THREEZ Ml s
B2YVATLICET2EBE L ISHE, OFEGFEOM
PRk, R ATEHIR S O R b H IT B W TR
T A Z B L TV A R —83 VHIEAD
REFEZRET 2EEATRDOEN. BL0OOINS
DRI BBEL 22D, T4 VAR X —% H\W7z[al
BB REBRE RN DR & TH 5,
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RS AT LRSI, BERGEB O A 7 =X
LEWSNZT B0, IEHBREYNIT BT 5 KiNEE
JE#% % s & U 7 8 3 B8 S8 A I D A A & B &
KINEE R B ORREAERL, 5122 D & 5 bEEIC
W BHEBEA DAL DVWTHHEEZT > TV
%, BARIIZIE, ORNEEEEZ b & U 72 1idifg
DR - AP IRRER . QB E AT 1 KN
R S RIEE % UBk T 5 T &I & B RINEE K
DFEBEMRNT. QKBNIL AL BT TIVEN D & MR TE
B2 Glskd 52 LT K BERBAETIRAT, @ KR
PERE T IVENNCERIER A 5 Z 21T & B IREIER ¥,
IREEITOTWD, 2015(FL 27) HEE, N—F Y
VIRDIRBIZMEONTVWEY =8 I RBR R =83 U fE
Moo —p I U CHRREFEAYR DS L. K
IS AL DR EIEE D 5 B KRB XA S R X e
BRNETRE (EHE) OMRMRE L. EERZ T L 72EH)
Bz, F=RIV DI ZAKRIPBHEATHD LR
U7z, BlEHEE, RNERE”KEZ b e U7-BEE. s
R, REEEICBET AR ML L C WL EHEITH B,

ST AR B P I, RHFE Ak TG oD
IR R 7 = R L\ & e R R AL B 5 il oD il 5 PR A
78] ARFVEUTHMEL TE 2, REIL, HEERS
THOTEELELINETMEIEDSNT I D>
7o VEREGGRAI) OBBEZ LD EIF. ZOMWBEP A #=X
L DR % HBEEICED S Z L2 HINE LT, K
BB 721 Tk <, DEMBIED T W o 72 8
DBEOMEG v b7 — 2 CHEAEEEIT->TE T,
Z OFERIE 2015(CERK 27) £ 3 HTH T LA, Th
B LU CHICREIEARMBINE T2RAE
RO R HRIA & AR B R O Al ) (FEHE
WARER) D3FT7212 2015(FEEL 27) 4L D & Frd il &
LTAX—b U7, ZOFEBIZEWTHEEEE LT
BIGRA O MR RO h i Z2H > T\W5, BAT
E B 7 A R = S R it L E S =
LT 2013(CFRK 25) AEREIC RIS U - HT - FRlRE (7
LAY VY- A VYRT7 2 —ADRH) ZSML T
W5, E7z. 2014(FEL 26) 4R & D FERE U 7B AT aE
s TATEDE G % 15 At g DO FRE > 7 M HERE] O
FHEHED % A V8= LT, FE P - HHEGE
DFEHE [ AL T O KB AR [ S RE B BB D A A %
RS % T B 5 Bk & BRI B R AR Bl 2 A A
AbETCHETEZ 7oy 7 b ERBLTWS, £



VAT LSRRI, 2015(CFRK 27) EE L D R L 7=
ik e RIRE S e g Lz a—< v
A F ¥ —OHfE] (A¥rBY—) ORFEL UTAHE
WAWMET DT LT oz, RERTIE, BEEEYE
BRI 57 OSBRI 95 % & BRI 5T 5 O 3 H ARG I
e 52 iz &b, FBiREL L <ITHREICB T 5 IE
BB FIRBE D 5, E POALBHB (ka—< Y
IAF v —) R - MR OWREE RS S L &
HIZT, INSHEBOBRBIZHLORITEI L2 HET,
Eo, XEHRFEDOEFLEE THFHEMNIZ L 2 Mg
ety NT— 2 ORAMHTO Y =7 ] (FEHRK) 2
2014(FRL 26) FEE X DI L TWE, REXIE, e b
(TR W INBSRE & R D L B AR T R Bl &
A2 TELEIY—FERY b E2ETLELTYY
0. 370 bRy BT — 2 ORI - BEEe
< TR U, ERINEERE & - AR I B T S
PEREIR N D A 7 = X L fii B D B [E] 7 Bk o FE At % ST S
5ZLhRHETEDTHD, & DKM - MRREES
DFENZEIH - SalRI ) 72 2eBa s 2 47 5 TERIRIFZE
ZV— 7| \ZERAATEN R RIS Y, AL -
BRIRIRZE 2V — T H33E 3 5 HEEDERL % flise - hi#
SEDODEAMBEFEZAT S THEAMBHAEREBIBE ] 12
AR 2T LM e Ak v & — (T LA
VHAZUR)BSIILTW3,

3.2 RE

WINDOMEZEIZEWTHEADOMEIZOWT, &
FITHEDPER L TH 0 JEX/TH, HBHEO > 2
FLLR)VTOHBBIZ DR BEEEBFSNDDOH 5,
s 3MZEEMIZ, BRAERYHFEEREALLT
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HIA RS OB fRNT (222 NI 2 R) &, FH%E
B2 THREMIIET T 2720DY =LV A - A A=Y
VI TI NI A —LERT BB ETH D,
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ZHSNZT B,
(7TMRI] G4EHE&E#KY (77) EEHAZ B WD
ZrT, FRENIIEHEOMBAERE I 20 VRE
(200 ~ 500 pm) OFEETHRBE L., 3 oTHEMKT %
ZEDAREE o Tz, BEMEE L ROV TIE, MR
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Alid & IR R D FEAR T B B RS & Wk LTS
BY—LVAA ATV T VAT LOWEEITS,
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VY ZEE LT, A TIR, RN 2 E - SR
%, ETRNES T 7 0 -1k EEEE T REEEE,
for 70y o K B AR TR L, S - B RE
FEDPHW SN D, RIRAAHAE FEMEEL T KRR
EVRIET D & Y N7 E ) FEARPHIRA & T
D&M % ATRE & 35 (Mlyazaki et al, J Virology
2016), T LT, E&EEFHMEZ NS Z LT, MM
MR £ D27 b P HIMEA T D AN 4 T DEHMITE
ZW 5929 % (Sato et al, Neurosci Let 2015), &
502, AF - ML Uiz B I B HEZENHR % &Ik
MNBSREIC B I E 5 kL LT, a2 —2 ~— Lfififr
Mo, TruciddEkRm 7 ay 7 ERE THEMEE
FWwos 15 (Ichimura et al, Sci Rep 2015), 215D
FHEEEBROICRAT 22210k, AEWLDOIT
AIRTEIN - R THREA A=Y v T EEFTELT 5,

6 ETLTHREHMRMOREFR
6.1 ERME

KET 2008 FIZHIDT, <727 HN & W TZHE
NOBIZTHATNHNYF 2 b IRETIVHMER (Yang
et al.,, Nature 2008) TN CTLARE, FEIZBWVWTEHH
FEE 7 VHMER (Liu et al., Nature 2016) T+ 5 7%
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2 Y6 F RS BERIET AN D B %, 5l E i & LERIZH T
LRI 27 ) 7RI E, B & O RO i o
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s s eIz, D12 ok TOERKLR
J& - SAADIGHEMZED TS, 1536 N7&RE
LRV DA A=Y DIEEATFIEIZDWTIE, BARY
IR P BRI v X — - A=YV T A TV A
WFZEl & DILFEIFZEIZ L D EDT VWD, T SHITHIA,
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B UTED. 5 FiEtEoWIE 2 Mg S kD % B
JECAA—Y VT T5I e R2WHEICLE, TAITZ
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2 iR EAE 2 B 5 52 U 7z (Koike et al. Neuroimage
2016), BAE. & oML MEZE T DMREE) D FF
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134

YR— BETREHYEREN FER -1V
vavE (YU AM; P1A) B KO BERE (5 1+4%
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Kv4.2 and Accessory Dipeptidyl Peptidase-like Pro-
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(Kv4.2:DPP10) Channel Complex. J Biol Chem 290
(37): 22724-22733 DNZEZE U FICHNT 5,
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R, WH OB RV EEI TS L,
BEUHILEONHIZEATE2E00, WThOHEEL, &
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BHEL T DRI OV TR Z ED T WD, £/,
O THER 230k D & Wi B 1 RS SE MR I & BT L
TPz B 1 28 U WHEBRE S O AL P22 2. R
RN BT DR EHEE D ZENZ DWW THET L T
W5,

1. AV IFY Fad 1 boFE - 5t - BEIE K

R ROA ) TF > FaY 1 b (BUF OL) i,
— D OMME P EEOMRFIRIIT LTI V2K
THILBHONT WS, FEFE, HBO=a—1a v
FFH LT OL T & 2 {Z385H A % 2 1) T\ 5 W] Rgdk:
NG INT WS 720D, D EREREZ Hilfigd 2 ET
OL-= 2 — v V [HI#H /e O fif B I B R i Jeif i ©
Hb, Txlk, OL-—a—o VETERKE NS paran-
odal junction IZEEZETSH /v I 77 YT ADE
SAEMZN @ 217> 72, X512 OL-= 2 —1 V[
MEAFERICERZE L CRHAZHT S =2 — 0 Vill{i T %
X470 7 LAFEICL D EBEREL. BEZORD
i€ OB T OMREMNT 217> T WD, 8L I,
OL-tRt =R DM HAEH % ~ 7 A BN THHUET =
2 il % e 72 1T HESL U X O FEISUR AT I B & VRIS
ERAFEN 72 in vivo S TV VSRR ZH S Mz Lz,
INSDOTEE, K2 OL-DRG =2 —o VIR # R
2O L. OL-= a2 — v VMM EAEH DS T-HE & £
HRERE DfRIIZEL D LA TV 5,

RAEMOBHHTIE, MERFPELT AT ViR ED
DWHRF OL DL 2 HITH L TWE 2, Z D5
TXBIED D 7. RCBRIEREE BT 2 Z e
HMonTnwd, ZOMAEMEHN OL HEEEZ XD &
SUIZHIEIL TWB DS DI T 571z, BMHEED
BEEEEE RIB U D AR U2, X I3mRiEkE
B LT, AT UEREE, 77X VUEBELTa VR
01 FUMBIZEHLTWS, ZhE CICiikrEz
REZIEZZLITED, OL OBEREEIZRBZ L
EHELTWS, ZNIIFEHEP RN TO—DTH S
Sonic hedgehog (Shh) D3> 7'+ v 7T G
T2 LT, FEAEMERO N A1 VGO
MEEHIELTWE ZERRENEEFZRZ N, £ZT
Shh pEAEMEARELTCWE~Y Y 2% AF L, Shh ¥
TFNVRZEICEELY 2T 5E5MIZB 15 OL Offifan
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LIZDOWTIIT 217> TW5, Sk, ik €
N7 A7V OMEMERIZOWT, & 0 2R % 17
W, FAEMBRIZBET S OL MEA = XL %H S H
ZTB5FETH D,
2. 7'V 7 MO BERE & g

) THIlEOFERRE LTAY I T Kad o bEE
XD EL BBMEREEEZID BT Tn5, Bk
HOREY UTEERZ L IXRRAETT 5 & HEEH
fLoMHENEZ & THD, bbb T BEH LR
WCEHENREEZEN T TV C EFOMERTY AR
FUFENEBILIZu ) TICRKETBHI L, F£2,
BRI B WT AT 7Yy C 2HT 2 & hifn
BRI 5BV L, 2SR, ZomE
DFBEDNT V ADHEHHEZFAHGI LTI I L %
O 2IZ Uz, AREEIEMERBERCRES A X F v
F OREMERT2008E L2, T 1270
WWEBFEREANT, invivo TYARXRFYF %237
OJ ) TIZRHEIREHI L ZA, BREPVARFY
F7RoE—X—%2ffoT0ARWiZbfibsd, v 2K
FYUF OREAENPRADTEZ D hrorz, UL,
TARBY A MOEFIRBESETERHEEOMKTIER
bohkhrolz, ZTOZLRYARFVYFIFIZOs
V7 IZB W THERGHEMIC X 0 REESFMI STV
B ERRIELTWVWS,

bhbig T A had o MORFEIZL D RIET 5%
B LUTMLCHIY EFTW5, WEEEIIML C D5
KEEFTHD Mlel ZEFREIELEZ A, EH
REBMLETTHEEMI] c LHUERDOENEZ 2R
H U7z, AR Mlel BREIFEB <Y Y 2IZBEWT, N—
T T ONMERENROONDEI L, £/2Z0D
Ry F TATN == D5 LTI & & il
U7,
3. N-#5ERBESHOREE YE & B REMbT

WESH % 63 2 5 7l R R m X A I FEE L. HM
Ha A BRI R SRS IR b 5, SHEE L, K
P& iR 3 2RISR GleNAC6ST-1 IC&HH L
T2 TD 3 7 Al v 27T b3 T AD KNI REE
WCIENSESEPEHEOMBRIIIEZ > TE o9, £,
BE¥E TR B LR AR R Sz, Zh s OFED
5 GlcNAc6ST-1 & N#EARBEH O % /L TK
MR OB 2 I T2 Z 8 2R U7z, Fx
RO BT S 7 OV IR RESFREIE 6-sialyl-LewisC



DEREE RIS 5 72I, ZOPEBEME LR T 50T OB Z MBI U, RE O REHMNGE 2R E D i
DR EITV, 27827 TREMIZHKBT S Siglee-h  WHTEMLLTWE Iz RiLE, SEEZY VT
Zlefiie U TR, VB B0 U TRbT 247\ IER EKEERE Clka y

PEHILERRO S Ty — - LTHifFThTw ba— L LT Z OO RBIRENEEEE R -
%, WEMEE, IEHEKIESLE OMERRBETONKSG TLEARTL VI RERE/.
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2 MRFZEMER
2.1 EIRBERRFRER

AR AR T Uk, & F 7 AEE D HI RS % fRe
U, TOBBEBAEN L DL SIZLT “TANA PRA
EFEDOYF TAFEBEG SR ITOLEHS2IZT S
ZeRHBLTWD, BRI, BIEAFEELZ 1)
TAPABEEYD 57> R LGIL & % D% AR ADAM22
. 2) SV A OVEREEAIREE DHHC EHE %
e LT, AMPA BRIV &R I VB2 BARE N LTIy
F T AEEDO RO Z Hig L TW5b, S4EE
FEBRAL SR 2B U THRR LU T O 2 DD
DWVWTHMNT 5,
LGI1-ADAM?22 # &K1k PSD-95 2/t LT, 7
T A D% S 5

EEORILE BG5S, MRS WEHE LGIL
DORREREE X, BIRVEMTEE CTA P AR, BlRBEEX
TWhAZEfRET0BRMMEEF SRS &N
BN >TE, $7ab5E, LGIL ik DD
TR R R B GE 2 H T WD EE X

LNnd, IhETiZ, RLESWEAE LGIL 220
TR TH D ADAM22 %/t U T ¥ F T AEE % il
T5Z&, ZUT, LGNl 2RESEE/ v ITIRY
JATIH, VST AEEREICLD, A& 2-3 BT
B TADPAZBRET I 2 MELTE, Fi-,
DN —T12k D ADAM22 # RIBX®/ /) v o7
7 b AT, A 2-3 BTN & BUttET
AINADIBFET B Z EDREINT WS,

SAEEENR. 3 LGIL A sl o & o s (i3,
BRREEROWTND) DO FWMINDE D% IS M
T574diz, LGIL /v 27 b< U A0 HEERE
DFARMILD AT LGI1 2 RBLE /-~ T A &R L
2o TOYTAIZBWT LCGIL oMtz iro7/- &

LGI1*+

CA1

Z %, LGI1 iZFER M OflizR 124 9 % Mossy #kif
& BPRZEE DDA 50 F IR RICEBL T
5ZrEREMLEZ (WD, $4bb, LGIL X7V 7
TA(ERA) AR T TR (BRRZEEM) O 5 A
SHMINBEZENHSNE R -7, IZ, UCSF ©
Nicoll i & & D HLEWIZEIZ T, ADAM22 /v 2T v
FY D 2ZBEWTE LGIL / v 279 v A&k
IZ AMPA Z AR Z N UTY F T AEEDNFEII L TV
52 aRMUE, BRENZ LI, LGIL /v 2T
MY 2IZBWTIE, RIGEAE PSD-95 O E
)y IRy VTRLONSD AMPA ZAEKRBEEE(LD
2L{BAOSNLr o7z, Tabb, LGI1-ADAM22 i
PSD-95 12 & & AMPA ZARDBERERIE (2 F 7 A pk
PY)ITHBHETH D I EWPHS L7572 (Lovero K et
al, PNAS 2015).
bt MZE TS5 ADAM22 O compound heterozy-
gous £ E DOfEHr

FILIE, A~V v FRZED Lehesjoki 1 & D ILH
FoEic T, EITMEORNEL L R, MEEE2 2T 5
BEHEIAIZBEWT, ADAM22 ® compound heterozy-
gous R (THbLHLRLZE2ODER 2~ ANDEEFX
ADETS) ZHRHLZ, LT, —DDZLEN LGIL
L DORGREERBL, 5 —ADERN PSD-95 &
U LGI1 L DFEEHEEZRBLTWS Z 2oL
7z (Muona M et al, Neurology Genetics, in press).
AfEFR I MZBWT ADAM22 O£ HE & i & o
MEZYDOTRUAEZMTEETHD, £72 LGI1 &
ADAM22 DIEBGALPNOEREBEKICLEETH S
ZEERUIEZHTERENEEZ 5,

LGI17; Prox1-LGI

CA1

CA3

M2 BAERTY A (£) LEEEIRE (DG) OFRMIEO A LI 2 FHE 27 Y 2 (47) 2B 5 LG
BEEOIEE M, TR LGI1 & RE 3 4L 25, LGIL i Mossy St & SikIE 4 78 O 1 /5 12 5
BRD SNz, —H, WIS EET B WRAMIE < & LGIL OB RD Shah o7,
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2.2 MR EIERFIRERFT

TRP F ¥ £ )VIZER 2 H TTURARIBERE - EX
7 ORI A - NIRFET O 0 TR DT 2 HED
TW5,

1. v AREFEMKETO TRPV1/anoctaminl #fE
R & 5 AR

< AREREARMAC BT h TV 1 Y VAR
TRPV1 &ALV D AfEMEMAZ B 5 1 K F v )L anoc-
tamin 1 2"E&EEEH L., TRPV1I 2/ L THRA L
AN LA TRPVL &6 L T\W5 anoctamin 1 %
EMAET 2222 RV U7z, BEEMRIIMEN 2 o
T4 NREPENDOT, 7074 FIZRHLTE 545
RAM%E E 75T, v ARBEMRTIE, ATV 1 Y
VIZKBNHAEEHROFEMEL A7 1 T4 ORI
FoTELZLINTVWSE Z EWHS DT 57z, anoc-
tamin 1 BHEFNZ, v 7 ZABEMRETOH T A 2 Ui
L BIEFEA R EEZERIHEIL, AT itk D
EREETE 2 FRICEI Lz, ik, 2<HLY
JEAREA =X LT H, TRPV1/anoctamin 1 #
ERDO A T F 7= Rk e 22 b 5 5 (PNAS,
2015).

2. Wi B MB35 TRPM2 O L Ry 7 Al
LA VAY VI

PLRTIZ. TRPM2 O — 2D X F # = VB E AN i
fbARFIZE > THILSNTREESZZ L 2HEL
(PNAS, 2012), Z® TRPM2 QE/EIX~ 7 A fEME<
su7 7 —VTHREL, REKFNRYI/ o7 7=
DY A b1 VHEERPARRIZES L. J<Ebh
% A BRI X 2 0ERED K] 23T 52 —20D
RNFANZALEEZ SNz, AU &S BRI KSE
12 &5 TRPM2 O RAEIF~ ™7 Al B Ml < & g X
Wi, WEBEIE, BRICHERTEMEDIEE (TR Z DS
nNTW3, /2, 7V a— 23T ORI KED
EEESZ5T, IV a—AIZ & o TEAI N ERE
bR FEDRERAZNEE RS DA VA Vi3ib %
HL., ZOEREKFR 2Ty R—3 v MIBEOHIEZ
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MWTHDZeDDh ol BElEIZZ IV 3 — ZEEUFIZ
W LkEE EE L, TRPM2 % BE&E X & Tt % 1
BIE, A VA VBRI DRITTNS Z LA
Hl= 172 (J Biol Chem, 2015),

3. v AP EEIC B S TRPMT I & 2 MBS
He 4

~ AR ER, FicER EEO T YTV il
TRPMT7 F ¥ 2 VDR HB L TWB Z L 2 EET L
RVBIOR Y RIBE VRV THER Uz, £Z T TV
7L S Milak =iz TRPMT7 % K483 % conditional
KO ¥ A% fERR U7z, BPAERIEME Il T8y F
77 v FEEACTESEI NIMlds~ 722D Lk
Ve Tl CIE AL T 2 it A TRPMT KAEHMINE Tk
AU TWz, TRPMT conditional KO ¥ 7 AT, JR
HEENWA U, BRI I SEN B S Nz, B
WEEIC & 28I T ERRRAKRE S, EEROETA
W=7z, o> T, TRPM7 BEBE(R T I & 2 BERE B
BT S D IRE DEMHEADRAZ £ 726 L, &KIE
ZEELEZEDOLEEZ 5N (] Biol Chem, 2015),

4. NTHREZHEER 2 W= gz TRPM3 O
B hefbT

TRPM3 DR EREZMICIXERm1EH B, TI T, A
T —EEEHE Y AT L &5 B, KEHE TRPM3
RUNOEREAUTHEEE F v 2V RV NTETZ
1 D EFERGR T TRPM3 ORSEE % @ U7z, A2
THIE» S DI NEMBEATOA ND—DTH Bk
7L 7%/ ma iz kb TRPMS F ¥ 3L OiEE LI
13 PIP2 XA ETH B Z Vbbb o7z, EIIERER
EULTEL A BIZAVWSNTVWE =T 2 VEYDAD
fi & T TRPM3 G L $ 5 Z & 23 b o 7z, Bl
Iz &5 TRPM3 OfFMH LD IZE A L BRI NR 1o
7222, TRPM3 F ¥ 2 VDEEL VY —2 LT
BEREZ FEHE T 2 1213, MM MIRIC RS 2 5 DOk
NISBETH B Z L AR S n7- (FASEB J, 2015),



3 HERIRHRMER
3.1 RHEBAEHR LM

JEEEFR AV O PR AN T 3 K O 3R R D e g
M2 ERMENGRE LTSz, BUEIROR e EEE h
DT —< e LTz EDT VWS, AREIZEIL T
EAREEFE R MEMEHANTYHIL VA =2 -1
VIRE R ANRTAERO R R 4T o 72, BRI L TIE,
fltFE R ER AT B A AN 5 2 B B O % D
BT, EMT I AF Y IGEREZFFO=a—n YD
BHREBRIZOWTHEIC L 2B VOF 2T 572, H
BRAGIERFINETEICERBOT VPS5 DHR—= a2 —
O UIEBELERIEDS LT H o 72 H, FHITINA THRE
O FIHOERIME: % KO £ 2 S O & & FH R
% 7= & O MR RE LI TR YL & WV - BERE AR
[ALIGEGIE (IMRI) BOFH U TLHERIZHIZE % ED
TW3,

1. Bps@%E0%E W= 12— 0 Y OEEFMEO
EIEHALE TRE CHRE S DAL EZFHAET S L
IRED, TNSDENESVPRNGET CT £ X
IZHAEDEINEZIZL>TiIrbh b eEZ 6N,
FEAR 8 YR AR T B O RS O B O R B T B R M &
Foma—myaionsd, GERLEO ARG EHE
fRS 2 72Dk, M S BRI T\ 72 B 2 BB
TEDESITHBEBREDPZMML TS e —ELZS
BTLOABILHEREEEIONS, LPLINE
TORFFETIZ, RIRL AL EERLY NV TIRELSH
ZZ AT a—aro@EM 2k 42 2 e
%<, BERMEEZ B LEZAETESXTWELIE
27\ T I TRROBEBETEIZHVW ST WS DKL
(Derrington-Krauskopf-Lennie) 445l TE & I v/
H A W TR E R & | CIE-xy BN % W
TR ERFED E ORRE —BT 2 % HEFHRD
ZrEAAZ, a2 -0 VEHORKIZ2ED T D
V4 #2547, ClE-xy AN Ty B 7 L7t
M2 DKL €28 pefsigs i U <, 2% DKL 1%
TR L 7ZISE L IR L 72, T OFEE, W#H O Kk
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BZDHER—HLTE D, WA DOMZEH Tk
UIbE B RETH 5 Z LRSI T,

2. KNG IZ B 2 M T 7 AF v DRBL

o OEBMFUHFIET 5% < OYIRER T IXFEM 2
EE k% 22T 7 ZAF ¥ (MO MBER) % > T
%, T AF ¥ OEHIIYEDFEM DM (Kb, <&
B, A7) YRR (v, BV, FiiETh
5, mE)ICHBRT 2EEREHESE L TWD, EEOH
RIZEOTFIVAF Y 2FOEME#HEZERLEZE FIC
RIS TE R & R IX A D KN B R AR 5 2 &
BHONZINTWED, 20— ATIOREKEIZE N
TEDESITHREANDUIE X NT 7 AF v R EMD
HRIZDBD o TVWBDP, ZOAHZZALIZDNT
BRELZILS Do TVAV, FXFZINETOMET
YLD IEHIRREE ORI AIE T 2 VA D=2 —
OYDHREMT I AF Y NDORED, TI7AF ¥ EKT
WS 05l GiE R (PS Malt®) OMIENTH 3
BEXRIh2ZzRHBLTERE, 5612 PS Hita
DS B EGD JAL & 22 [ B O MG — IR
(V1) THREI N TV D, VA FoMIZENS %
MAB LSRR RE S RE LT Wz, 20X
S REIREH BOHENE ZTHELDONZHRS /-
DIZ, V1 & V4 ORIZALETS 2 V2 BB\ TR U R
BEHAVWTT ZAF Y AD=a—a V& E#HNRE,
FTORR, V2HDL D=2 —a VT I AF vILHE
RIIZIRE L, BRI REEZ R L TVWE Z LR
Nz, V22 V4 opEZrlbigkd s, V2D =a—1
> D F R AP L S &\ SRR DR E R T
B RRAER . BRI B O B A I B AR I o g
FIZU7ZhR o TRZIEG Z LRSI N, Thoo
FERIE, EMBNOBELE LR ELTHLT I AF ¥
WA KEEIZBE VT ED LI TN TWE NI
DWTOMEEZRDDELDTH 5B,
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3.2 MU FIVARRERFT

LS 7 FOVBFSEERF T, IR R D REBER B T
DR 2 HMT, KO EMRRTH 2 MRk O 43
M E 2R AT 2 Z 2 2 HIEL T2 D
TWb, AMEEX, Ca?t F ¥ 2L & 7R I Vkil%
DY F TAERIZBWTHS&E], ¥ FTFovTe
PRGN OBIRZ N7z, 2. @EIRINESRE D AR &
75 % A8 (B B R AT OD 72 6D Y& D I BRI T % 42 A B 52
Brzib Bz,

1. iR Ca?t w1 78 FA A v OHFRELE
Cav2 F ¥ % WV IEH 3 roscovitine & Ca?t ¥ L —
2 — (EGTA-AM 73 5 (N2 BAPTA-AM) % F\C,
¥ T ANEDZ EMWE EBRE K Ca?t v 1 2
0 KA1 > OR% (Satake et al., 2016) ZiE5E L 7=,
v MMEMEEIZBWT, Cay2.1 F ¥ 2PN d 5
AR AR R B A AR 1 BRI — TV v Tl
MoV & 3 v (Glu) fEEIME S 7 A L 57 AEm
B— 7 ¥ v Ml GABA fEEhE > > 7 ADMT
KRESERDZ L2 RBT DHERE 572, BRI L
DT AR OTRME R IR T 5 Ca2t fEax
NIBDE\N (calretinin, parvalbumin) & BfR2H %
CHEEL. T OIZHMAMET 2 EDT WS,
2. Atp1a3t/~ < ANK TV F Y THIRIZEB )5S
VR 3 W kR R R D PSS

VR I VAR (EAAT) 23H 5 Glu B D
BE % ETd 2720, caged-Glu (RuBi-Glu) DYz
IZ& 0 EAAT @ Glu ik BSaE % 31l 9 5 FERR % 1
KLz, ZOFHERE VA N=T RN—=F V=X L -
INRZEARME P BRI DR REE T )L Nat Ry 7 a3 972
—y MBEFATO) v 2T NI Y R (Atplad™/ ™)
AL, TV Tilao EAAT #EELEF AR L
HARICEH L TWS Z 2 FA Lz, EAAT & Nat
Ry T ORNZR OSBRI BAE T 2 Z & 2RI L
TW5, AREIE, BEERKT LS TIZHRERX
FrOIFfAEE UTEML 72,
3. R CADAFREEHIRIZ ST 2N ERK1/2 ¥
F—EoiEMLE cOREEAYF TSV T ORY v
(4

VI TV IR ERIZE T B Y F T RNNERES
HADO DT, HBOFF—¥ - T+ AT 7 2—¥
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ko TY Vgl - Y VbR Z . VU VR LKL
Mz s F T ZNEDJHIEZ IS 5, FxldInE T,
B2 R RIREIRFIZ BT 2V F T T o) Vb e
ZFNEEIEHT 2EDOF F—XDOIEEZ BT LT E 2,
AFRIZBVTIE, R CTAPARIEET NV TH SN
A= VBITONABERREBOMNEZMITL, ZHhETOD
MEAER e GDET, ¥ F TV I Dsite 4/5 DV v
it Z DX —¥Th 5 ERK1/2 OIEMEM, #ifkE
HOBFIZL>TED XS IZHIHEINZ DA, 1
IR fEAT % i A 72 (Yamagata et al., 2015), % OF5 R,
PRI AN - of - BREEIC LT B IfE5 T, site 4/5
DY Vgt -V VgL - B VBRI D, — A
ERK1/2 i3+ - 5REOMRIEENIC & o TIEVED LFHT
HZEMHBALEZ, Thbb, ERNICEIT R RER
HEOV VI bix, MEREENIRE L2 F—¥ - T
AT 7 ZR—EDIEED NS V2T & o TEIZHIE %
ZIFTVWEHDeEZXSH5ND, ERK1/2 OBEE LRI
fLize b od, Y F 7oy TORY VI ELIEZ
% & RRRIEE O BB OB KX, P VW ARKER
DA FNZEE FRT2EDRDNE LR,

4. wiPR e B BT B 1) B B R BB O f b
AL, MG E 2 RS 2 EREERELTO
TR A R R, FURR Tl & b I B
L. fADEXINEERE . U TR E 5 156 B il i A3
Hb, WEEE, MBEOFHKL LT R LTV Ui
HHRARE BT FMHEICERSR 2 Bk E
BISMZ Uz, — AT ANVART Z—S5% W72
A S, HHEMREKMEE~NE EfTL, FEADKHE
ERR AT IA: SR e S s RN ] (A3 D i
LERBIE LUz, I T, BEOEEHME LR 5N
< IR (a3 [ B DRI D BRI E T Uiz, £,
BT 2w MRTRSIREIZ 2 — 1 > 55 in vivo 28y F
APt Sk DY Nk S AN s ROV S b (A
X OFERINZMRTEH OGS RII Lz, ZDSE
% RV BRI ] 0 BT (PRI - R L OV IR
FTaZr, EHEHIZE D ZOEEFLFHLINDS
R EHEBARVNE SN, S8, EREHRTY
WFREIC LD EZHICERIE L HIC, BERYE
MIRNT & M AGDE. KIMAB L EE)ICB ST 2 ikt
g% FEETEFETDH 5,



3.3 HEFHRUIEMFTEF

BURAEMAL B 25 50T T %, KRENE B IZ 31 5 &5
TEHRALEE & 7 O R BRAR AT P A £ D (50 A % 1 | it L
NVTHFESTZZEE2HIEBL, XTIV P PITAD
TR & MR T in vivo ¥ in vitro fEA % H W72 5E
ZIFoTW5, ZHIZEELT, HFIC&BYF 72
FERERE D 2\ FE R DO MRS B 12 FE D\ 72 e [ B -
BREDFGZIZ DWW T EMT L TW5D, SEE, RbiE
J&I3 D o TN E = A NIZEL T,

1. KGR B A4 58 o> 22 ] J) ke B8O SR D AR BRAK A7 1
JéiE

R EE — IR Dl % D = 2 — 1 3hk % 73245
BRI N T A — R —IGERMIZR ST 5, T E TIZ,
HRAEE AT M X0 G ALE IR M (BT L T, & D FE X vl Y
ZAZ DWW TR INTAFZE S T B A3, 2] J i 4

REZBE LTI, ®F 0P EATHRY, Fxik
%Mbt771®—@ﬁ%%&ﬁﬁn‘&baﬁﬁﬂ

BELDME ST AL ERE PRI & D FEFR I N D —IRBR
DE#%E 7 T EVENA A=YV IR BIEL, %
0 e SR UM D F5E S RE & F D RRBRIRATME % B R 7=,
EHEAHEEBRE T CHBELZaY hE—LY AT
A% 3 B# T 1% 0.02 cycle/degree ORI FEFIEIZ i 5
SIS UM, % 4 12725 £ 0.04 cycle/degree
IR RN T B L D207z, T O it 2e ] 7 i
BIIBAEY L ZRZPRD SN 572D T, ZEHE
BBOEIRME T AR 4 B TR L RIVIZET DL HE X
5NB, ZEHEREBGERMEFRZEDORBRIKFEEZ RS
HigT, WilROMEASIC & 2 TEREHHEN % &5 FE B
IBWT—HF T - 72851, £ 4 BBR»S 5 HIE
T ORI KD | 5l 2 SR RO M R T
7 N UTo A5 B DA O i IR 1320 R AN ©
Bl S, 2] A BRI O R BRI A

IEEZABEPS 5 EIZL T TORBEARBRIPEE
T%é&%i%ﬂéoébﬂ\ﬁﬁ%ﬁﬁﬁﬁ%M%
LAV TRIR S 57202, 2 67 Ca2t 1 XA =Y
VIR0 A, EBRIENS 4HIZH T TESE
MABRBIZKISET A= a—a rAinL., ZokREe
U Thk~ 70 22 [ A A 2 Il 22 [ e §° % = 2 —
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OB R EIET 5 & 51075 2 # L
oo X BIT. A 4B S 5AOHHERIC LD, &
i JE ORI % SR . T3 = 2 — 1 > ORI
fHEX N7z, CreloxP YAFLAIIZED LTIV T I
> (PV) % F6B19 2 MURIMEMI % RO U 7=~ 7 2
54 2% FEIREIT & 0. PV BB 1
VSIS & [ RE 2 360 AE » BRI 2 1T 2 2 )
oo, BhEDREEIE. —BIEEE 07 R IR
PED T I IE R SRS EETH 0, Bk Kk
& X QYRS S % B B ER 2 WIS 5 7012, [ 4
D= 2 — 1 2 O R 7 B PR 0D 2 B A B AR B
IR - S N5 2 L 2 RIBT 3,

2. KRG B — R A S B e K 12 35 1) B IR KO
D BT RIRIKAFVE

KRB — IR 2 S M D EEFICEE &2 hE & <
BEIND=OITE, BRO= 22— VDRI H
KTBZEDVBETHDE, TNETIZELIE, T b
—IRGEREE O (2-48) ([2BWT, LU 78R H
ORI BOG 9 2 MIIAE I3 LR i\ 3 & TR K
T2 L. ZOBRFEIGERIA R FIEAFS K DI X
B EFRBREREBRPLETH D Z L &l L7,
SAERIX, —IRBIRERE (56 J&) 128\ TR E
MZiTo7, BE=—a—m IzBWVWTH, FHEEEZD
RALBEBE TR AR D E D ASNT . FEIZ
PENEIAFEKRIZ EF U, LA LRAS, FEFEX
DT R EOREOEI R 3R 8 I L T o 72, E 7z
HE=—a—m Y EIEE Ay, FE=a—o R
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ulates the itch sensation induced by histamine. Clin
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ways for qualitative and quantitative mechanisms in
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S, Maeshima J, Sunayama-Morita T, Sasaoka T,
Nambu A (2015) Dopamine D1 receptor-mediated
transmission maintains information flow through the
cortico-striato-entopeduncular direct pathway to re-
lease movements. Cereb Cortex 25: 4885-4897.
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*1 http: //www.mouse-phenotype.org/
*2 http:/ /www.mouse-phenotype.org/software.html
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is linked with enhanced gluconeogenesis and altered bile acid physiology in InsrP119%L/+ mice fed high-fat-diet. Sci
Rep 5:17565.

EIEMF B EE L 721 v A VRBMBIETER Y AN, JEIGNINL T ORI 23 R TUHE & ST BSR4 0 JusE & IRV RIZ & B
RO RELRBISRITIE PSP LT,

HLRTIEH - SARBERAER (FHERY), AaxRE (LiERY)

Hirono S, Lee EY, Kuribayashi S, Fukuda T, Saeki N, Minokoshi Y, Iwanaga T, Miki T (2015) Importance of adult
Dmbx1 in long-lasting orexigenic effect of agouti-related peptide. Endocrinology en20151560.

BXE K7 Dmbx1 A ESE AMUBER I RBEL L., EERERTF N AgRP 12 L2 BEHEAHFHMIIERAICES T2 %2055
12U 7,

(ITERR AT )

HERFFEH - KT HEER - LHAREDE (ZEEKRE)

Ageta-Ishihara N, Yamazaki M, Konno K, Nakayama H, Abe M, Hashimoto K, Nishioka T, Kaibuchi K, Hattori
S, Miyakawa T, Tanaka K, Huda F, Hirai H, Hashimoto K, Watanabe M, Sakimura K, Kinoshita M. (2015) A
CDC42EP4/septin-based perisynaptic glial scaffold facilitates glutamate clearance. Nat Commun 6:10090.
CDC42EP4 ¥, ¥ F 7 A2 @AHRAL 7Y THIMOBROHIZIFEL, ¥ 7F v, IAY Y10 EU LOEAERS 24
CEEREELTWS, CDC42EP4 2 RIBIEZYVATIE, NI VAR=R =BV FTAFBENLEIND, VR IV
BRAERIRPMET U, EEREOME T U2 Z & h 6, FEETHVNYOEBHIEKRRICLHTH S Z L b ol

HEFTEHE - SRR EEHERGR - AIRREEIR (BB RE)

Shibasaki K, Sugio S, Takao K, Yamanaka A, Miyakawa T, Tominaga M, Ishizaki Y (2015) TRPV4 activation at
the physiological temperature is a critical determinant of neuronal excitability and behavior. Pfliigers Archiv-Eur J
Physiol 467:2495-2507.

PREAHE T T 2 F ¥ 2V R V87 E TRPV4A AREIC & D EEFNZEEA L, MM ilE U 3w Ea5RE% ik
AHELTWEZ LWL LR, ZL T, 20O TRPV4 2 REI 72~V ADTEH 2 WREKICHEFTLLL IS5, ZOIYTR
TIEHAMSEDE T R%R EORMEEFROTHREE 2 RTIENHS LRz,

HLFEHFTEE - RBEHR GEEKRT)

Nakao A, Miki T, Shoji H, Nishi M, Takeshima H, Miyakawa T, Mori Y (2015) Comprehensive behavioral analysis of
voltage-gated calcium channel beta-anchoring and-regulatory protein knockout mice. Front Behav Neurosci 9:141.
BAKAENE Ca?t F v FIVHEIRTF & U THZIZFEE L7~ BARP (voltage-gated calcium channel beta-anchoring and-
regulatory protein) DXFERE % MFERIZHENT T 572, BARP RIE~ Y 2% AW CTHFRNITEI 7 A Ny 71 —12 X B
#17o7z, BARP REX VA, EHEOMT. L OV ZMHIOEN, FELROBEMREER U, o OITE)R Lk
USRS LRE 22 C O MRERFIZA SN A TEIRE D NNX =2 23 TH D, BARP R~ 7 RIXKEMEE O RIERK Y =
RIS 2 ECHERBRETIVIZR B AREMED D B,

e - BHRBE (@IRKE)

Abbas M. G, Shoji H, Soya S, Hondo M, Miyakawa T, Sakurai T (2015) Comprehensive behavioral analysis of Oxlr~/~
mice showed implication of orexin receptor-1 in mood, anxiety and social behavior. Front Behav Neurosci 9:324.
ALERIVE ALFO U IREREAV VY 2RAKIMEATHMRENRTF FO—2TH Y, MK - HHE. E&, R L
COREIICEAET A2 Z R oNT WS, RFETIE, ALFU Y 1 ZEREOMTOREE T 5720, AL FP V12K
RRAE~ D A% WG CHRBENTEIEN 217072, TOME, ALV F U 1 ZRAERE~Y Y 2, BEROE T, N TEIOR
. #H2TEIORAD, LoV AIHIORAD R E R RT Z AR EEI N, ZhSDR2S, AL F T U 1 ZREKIE. K
PRG, AT, BREER T —T ¢ v OFMICEEREH 2R LTWD ZEPRBRE N,

LRSS - Bl GULRS) - FEEHEIR (M KR3%E)
Imai H, Shoji H, Ogata M, Kagawa Y, Owada Y, Miyakawa T, Sakimura K, Terashima T, Katsuyama Y (2015) Dorsal
forebrain-specific deficiency of Reelin-Dabl signal causes behavioral abnormalities related to psychiatric disorders.

Cerebral Cortex (in press).
Reelin-Dabl ¥ 27" F )V FFGEIHIZ B 1 2 MO MR O ER 2B E) - lEICEELKEHERZL TS, ZORE ARG
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DIFEZEHELTWD EEZOSNT WD, AWFETIE, Il TD Dabl DFERE = MFAIZIENTS 2 728, BRI Dabl &
BV AZERL, WENTET A SNy T 2L B 217272, Dabl RE~ Y AL, [HEHEOHIMN, RLHRTH O
N ERERROM T2 Y, BARFIE X MBI E 2 & ORI EERE IR SN SITB R ICHEM U THE(L 2R Z 22D
M o7z, HilNTO Reelin-Dabl ¥ 7 F VDK FiE, HHEED WL D0 OEROFIEICBEEG L TWE Z EWRIBE N7z,

(JERENG Hefi b =)

Ichimura K, Miyazaki N, Sadayama S, Murata K, Koike M, Nakamura K, Ohta K, Sakai T (2015) Three-dimensional
architecture of podocytes revealed by block-face scanning electron microscopy. Sci Rep 5:8993.

JER KR F A & O RBFSE, BERIERA MO = okiE % SBF-SEM IZL DS 2T U7z, ZOHKHE, RAMO &%
BIF—REEOEH R SRR I N, L TRIPNLTNDE I Ehbirotz,

Satoh K, Takanami K, Murata K, Kawata M, Sakamoto T, Sakamoto H (2015) Effective synaptome analysis of
itch-mediating neurons in the spinal cord : A novel immunohistochemical methodology using high-voltage electron
microscopy. Neurosci Let 599:86-91.

MR, SEESTERIRS & oS AR, gt P ke FoRESE Ty 2Rk Mad bt 2200 Uk
DOEBTEENES T 74 =12k 0, RIITEAMRO Y F T AFEEIAL & Z eI 5 Z LN TE =,

(TANWART Z—FAFE)

HFEMEHE - BB =Z80% (BHEKRY)

Nagai T, Nakamuta S, Kuroda K, Nakauchi S, Nishioka T, Takano T, Zhang X, Tsuboi D, Funahashi Y, Nakano T,
Yoshimoto J, Kobayashi K, Uchigashima M, Watanabe M, Miura M, Nishi A, Kobayashi K, Yamada K, Amano M,
Kaibuchi K (2016) Phospho-proteomics of the dopamine pathway enables discovery of Rapl activation as a reward
signal in vivo. Neuron 89:550-565.

ARG & - T, MERITIFET 2 PRI HERMIEO K =33 Y D1 A/ K-PKA-Rapl GTPase ¥ 2 FIURERD, HiM
TEIZ T 2 Z EDHONTR o7z, BME KD AAV X7 X —WEHRHE I W LFARETH 5,

2 YVURIYOLE
21 $£50 EERAZESLIZMER - £ESHMEFR SRS Y RY YL

Hi : 2015429 H 19 B (£) 13:00 ~ 18:00
ST AETAERISERT 1 R

13:00-13:10 BAfEDHE
BB AR - FrE
2 EARESRER SRR - AERER
13:10-14:10 i (A1) REE:AFRAERFZEAT faAHE S
13:10-13:35 & B REF 2R #0% AGHEE  THEREARE BRI B 1 D AJHRAF #9722 15 B H ARk |
13:35-14:10 AEBZERICRT 0% S HET TREOMIRKTE U7z R STV A 1= X 4 )
14:10-16:10 FAZX—=FHK (7F7v¥a b—2o, i)
16:10-17:00 i ($2) MEE:LEHBRTZERT INRRER
16:10-16:35 &2 KEFRIFGER #i% (hhEZ [0 THIK & A7z i v )
16:35-17:00 AEBRZEAF 42T £0d% Sk [ LN ) 7HERE% 7 2 Mfur s i o o 728 )
17:00-18:00 A:BRZERF 52 R
TREHEERES (TF) Y : AR A5 LR
7T fMRI 258 (LB TA) H2Y 0B A B2 o2 B P 48k =
18:00-19:30 i (MESR 1 )

22 H5E £EHF—F1—EVF UAERAMENEEY S — (CIN)ARY VKRS YA
HEF: 2015 11 H5H (K) -6 H (&)

235 REERGC IR SFI SRR 1 R 2SR

Jaz 5 A ()
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11A5SH K
9:00 Greetings, Keiji Imoto (NIPS) & Peter Their (CIN)
9:10 1. Horst Herbert (CIN)
The Tiibingen Graduate Training Centre of Neuroscience (GTC)
9:40 2. Hidehiko Komatsu (NIPS)
How do the color and luminance signals relate in the visual cortex?
10:10 3. Peter Thier (CIN)
Toward the neuronal basis of gaze following.
10:40 Coffee Break
11:00 4. Ayako W Ishikawa (NIPS)
Visual experience-dependent development of fine-scale networks and synchronous firing in the rat primary
visual cortex
11:30 5. Chih-Yang Chen (CIN)
Layer-specific influences of microsaccadic suppression on spatial vision in primate superior colliculus
12:00 6. Tadashi Isa (NIPS)
Dissecting the circuit for blindsight ; the role of pulvinar
12:30 Lunch
13:30-15:00 Flash talks for the poster session (1.5 min x 24)
Poster session
15:00 7. Klaus Scheffler (CIN)
The potential of ultra-high fields for brain imaging
15:30 8. Ryo Kitada (NIPS)
The effect of visual deprivation on brain networks underlying the recognition of face and body parts
16:00 9. Philipp Ehses (CIN)
High-resolution mapping of neuronal activation in humans using balanced SSFP at 9.4T
16:30 Coffee Break
16:50 10. Hiromi Sano (NIPS)
Physiological role of striatal projection neurons in voluntary movement.
17:20 11. Martin Giese (CIN)
Neural theory for the visual recognition of goal-directed actions and the perception of causality
17:50 12. Yumiko Hatanaka (NIPS)
Cortical divergent projections in mice originate from two sequentially generated, distinct populations of
excitatory cortical neurons with different initial axonal outgrowth characteristics
18:30-20:30 Reception (at the Seminar room 1F)

11A6H (&)
9:00 13. Diljit Singh Kajal (CIN)
Training brain activity and connectivity using brain-computer interfaces: applications in healthy subjects
and stroke patients
9:30 14. Yukio Nishimura (NIPS)
Causal link between mesolimbic system and motor system
10:00 15. Anna-Antonia Pape (CIN)
Motor cortex activity predicts response alternation during sensorimotor decisions
10:30 Coffee Break
10:50 16. Ken-ichi Inoue (Kyoto Univ, PRI)
Manipulation of primate neural networks by means of modified viral vectors.
11:20 17. Steffen Hage (CIN)
Cognitive control mechanisms underlying vocal communication in monkeys
11:50 18. Akiko Miyamoto (NIPS)
Microglia contribute to dendritic spine formation in postnatal mice somatosensory cortex
12:20 Closing remark (Tadashi Isa)
RA R —FRITEE 24 B CEBFAS 16 8, Fa—Cr T v RZEUP SN S ) ORREZTIHETZ 7Ty va h—
7 M ihiiz,
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2.3 B 46 OEEBEMEFREERY VRV D A

The 46" NIPS International Symposium
“Homeostatic mechanisms among interacting organ systems— Key to understanding obesity”
FafE HAE : 2015 4F 10 H 2-3 H
BAMESLT « 40 R EE e
BIME 0K« BRI e A B 22 S A
F—=HF A Y- BEFE
(%8 36 [l H AR 42, The Tth Asia-Oceania Conference on Obesity 2015 & [AIR5a{#)
FERE SR « KEME, TATIABIE Y/ 71 - Iy v IN—7
SINEFRE L - 159 4

Session 1 [ Chairs: Drs. Toshihiko Yada, FeiFan Guo ]

The neurobiology of homeostatic hunger
Scott M. Sternson (The Howard Hughes Medical Institute)

Pathophysiological roles of adipokine and epigenome dysregulation in obesity
Toshimasa Yamauchi (The University of Tokyo)

Inter—organ neural network mediates the regulation of systemic energy metabolism
Tetsuya Yamada (Tohoku University)

Regulation of skeletal muscle mass and fat mass by myokines and origin of ectopic fat accumulation in skeletal
muscle
Kunihiro Tsuchida (Fujita Health University)

Hepatokine selenoprotein P and skeletal muscle receptor LRP1 induce exercise-insensitivity by inhibition of ROS
and AMPK
Hirofumi Misu (Kanazawa University)

Role of novel variants of PGC-1a in the regulation of energy metabolism

Kazuhiro Nomura (Kobe University)

Session 2 [ Chairs: Drs. Shin-Ichiro Imai, Michihiro Matsumoto |

AMP-activated protein kinase in CRH neurons in the PVH controls food selection behavior
Shiki Okamoto (NIPS)

Discovery and characterization of a novel class of endogenous lipids
Alan Saghatelian (The Salk Institute for Biological Studies)

Role of dsRNA-mediated immunometabolic regulation in obesity
Takahisa Nakamura (Cincinnati Children’s Hospital Medical Center)

The transcriptional coregulator CITED2 regulates adipose tissue mass by enhancing preadipocyte proliferation and
PPAR~y expression through Rb inactivation
Michihiro Matsumoto (National Center for Global Health and Medicine)

Session 3 [ Chairs: Drs. Shingo Kajimura, Takahisa Nakamura |

Adipose tissue controls systemic NAD™T biosynthesis through the secretion of extracellular nicotinamide phosphori-
bosyltransferase (eNAMPT)
Shin-ichiro Imai (Washington University)

Engineering fat cell fate to fight obesity and metabolic diseases
Shingo Kajimura (University of California)

Regulation of higher-order chromatin structure during thermogenesis in brown adipocytes
Takeshi Inagaki (The University of Tokyo)

Session 4 [ Chairs: Drs. Tetsuya Yamada, Takeshi Inagaki |
Amino acid regulation of metabolism
FeiFan Guo (Shanghai Institute for Biological Sciences)
Regulation of hepatic glucose production by central insulin action through vagus and kupffer cells

Hiroshi Inoue (Kanazawa university)
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Mechanisms by which PTP1B affects energy balance
Ryoichi Banno (Nagoya University)

Impact of successful leptin replacement therapy in Japan on adult and child, systemic and partial lipodystrophy
Kiminori Hosoda (Kyoto University)

Session 5 [ Chairs: Drs. Masamitsu Nakazato, Hiroshi Inoue ]
Neural dynamics underlying hunger
Zachary A. Knight (University of California)
Gut hormones regulating energy homeostasis
Masamitsu Nakazato (University of Miyazaki)
Na® K+t-ATPase in the arcuate nucleus senses systemic energy states to regulate feeding behavior Toshihiko Yada
(Jichi Medical University)

24 %120 MEMRKERAE £HRZEU M-

2016 4E1 H 25 H (H) ~26 H (k)
HREEEIT Y)Y =D FER
1H25H (A)
13:00 F£
13:30 FBRFEN I BT (9 TREERFSERT)
The analysis of structural dynamics using NMR, for the understanding of the protein functions and for
designing drugs.
14:45 Y a—hF b—2 A, KRRAZ—FFEK A
16:20 ¥ a— b b—2 B, FAX—¥K B
19:20 ¥a—h =2 C, RAX—FKC
20:50 H AT
1A26H (k)
9:00 fBframi II H /Y — (EEAKFESFERELMFEEY X —)
HRERF- =y FROPL=— T DN ?
10:20 V—2¥avy 7  “How to survive PhD”
12:45 5 v F a v I+ — (HHHH)
14:30 B

25 FES5EZRTHEMREHEEYSY— ML—=VI&L I Fv—

Te by b, Ty b ORERIZ: D S ML RS & 8152 - BT - #8159 B Hdfi~ )
BEESE AT« EARRV AR - AR R SEHT (B RN LB 16T 717 )

HFf2: 2016 4£2 H 22 H (H) ~25 H (K)

F—HF Y- HEE—HIR

FIRE
2 422 H (H)#A /A AY TV ALY X— 3 B2 BPIGES 75 (LFHK)
13:30~14:30
i TR TEEMEIC & 5 SYOTIME ML CEELE - KRRERR)
14:30~16:00

TE [EBFEMENC &5 3oumiE] SO (R - RERREEIE )
BE (UTFHX D S HIRSFHIX A) AFLZERZEAT 1 Bt I - —= (HIRSphX)
16:50~18:00

W& [V A NVANRD Z—DBIENEH ] IMRER CEEE - 7 4 VAR X —[RFEE)

2 323 B (K)AEHZHETT 1 BEARRE KARRE  (WAFFHX)

9:00~10:30

g [ESEMERT — X 2T 2 72O QARG HAMR T (LB - TR)
10:30~12:30

TE [Ny F20 70 FEe AW R EBREERE ARy (R - SRR R)
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13:30~14:30
EE 267V — W) ML (EBRRF - AR M FE)
14:40~16:40
TE [20F V-V —FAMEEE AW AR A=Y 07 (I £ CEHRT - A AEFEEERE)
16:50~18:20
TE [BEHEHONEE S ER] B o) (B - R ANER)
2 A 24 B (R):ABZERFZERT ABERFRAT 1 BASEE (BISFHX) 1 BASEE (PFHX)
9:00~10:10
iige TREXOHEAL « MERLF DN AR R & B Rel ORI O] mHEE GEX - BEMF. M - 2000)
10:20~12:00
FE TEREL T > EO iR fs (v ukEH 1)) GHEE (k- ERML AE - 2000)
13:30~15:40
FE [ZREC s EO MR (xo7nFEH2)] GHEE X - BEM. EIHF - 2050)
16:00~18:00
FH THREL > EO MR (I 70FEE)] mHEE LK - ZREM. A - 2000)
18:30~
B
2 A 25 H (R):ABPEAT EMEMERT 1L I —2 (HAFMK) 1Bt IF—% (HRFHX)
9:00~10:30
2% TMRI OFHUZEET 28 bl 52 (ZERELAF)
10:30~12:00
#2% Ultra high-field MRI 17 & 2 MXEiER%E] A S (R - DBRARE)
13:00~15:00
H% IMRIIZE 2204 1 20— A0 T1 HEOHEKE] JbH 5% (EBH - DEAR)
15:00~ #a¥E
15:30~ fiRHL

2.6 %5 OEFRKA-EERERS VRIT A

HiEF: 2016 4E3 H 1 H (k) ~3 H2H (K)

LA AR RSN 7 7 Ly Ay R —

PEEEA « A s e (AEESERTSERT - BRI ZEERM) FiFEIESE CHrR R 2EIARSERr - 7 ¥ RIVIE 43 8F)
Jarz s A

3H1H (X
FlRDBRE HAMZ AEHPWHETE
tyiarvl

LRk £ (EHESARISURT - AR B RE RS RO 70T ) 18 MERIR 12 351) B —IRIR MR
WHAE IR KEMTTRT - MR EYY) MRbEEMAE I 51T 5 RNA LR
yvarl
EHEE (GHESKFEEEEMER - AN AT L08H) VA NVART =2 AW EREEMADOAREETFEALL Z
Dt
i Sl (AR ERSAARSTAT - SR TED AR 2258 M ) Visual input pathways for reward prediction signals in dopamine
neurons of blindsight monkeys
R G R
AP TRz (FrRKEARER -« 5 THREVERE) Y1 M AA Y EAVEREREET Y V7L 2 Oi#
RAR—ky v av
el
3H2H (K
vy arv3
EHWE— GFBKEMAFERT « ¥ AT AMEFENE) < 7 AFEEME AT 2 & — IR~ OHIHI S & 7 DORE
K m CEBERERT - KRG STis i) REREIC ST 24 L — a VihE)
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HIF: 2016 4£3 A 10 H (K) AM 9:00 — PM 6:30
Bt MBIy 77 Ly Ay & — hmaEE (BRIERIET)
EH XA NV, A KA, TR
[ LB 542 O [l E5EFE 2 3 1T B KB [E]% 0 i |
ik IE
FHRFERFGEELAER - e B
FAARL AT ZERs R A B2 92T - SRET BN FOEREE B
TP P RBR  BET2TEZ2 DR <ODF—av e T M
=0l
PEHREAERY: MEERFER ¥ AT ARSI $0%
B ARBL LI e - AR - TR S B
(A% by v kN & EERE
HHEH Bt
BRRFTFEDDZ ZADFEMGEL VY X —  FTHER
MM Y X 2 L — 3 v O] R RS |
fHn B
IR SRR K EBER Y B
M5 X & A ke
Wi
HLERRSEAT R Y A T LAiftgi e v 2 — (QBIC) v & —F
(B IR Y 2T A BT 50 FEITE & EREEE
il E&
DFRIEZHETN BESFIAT LN 2 — Hig
[F ¥ 2 IVEFZED 728 D A Tk )
A HER
WHRPEEL S THE B
MM BERERR % HIE U 72> F 7 AGHUE T D BaFE
[k .- 2
B KPR FBERE F R R R Al B0
[N EIEIZ B 1 5 ¥ F 7 ABERED B & BT O SR IE A B |
H¥ »iZ
fEMRFFAMFIEBER F R - o THIMAEEERE  Su%
[ZRRIRBRIEA N L Ah & i di & <p 5 R MK~ 2 7 L ~RIRFAFIZE 2@ U T~ |
R HIBA
HEBRERFRELRPZER - AR B

193



3 FIR - WBRMERIOT I b
3.1 BABZRICHE I ZERENZMHIUROTK : BELESHZICEITREOESERE

1. EfEfE (TERIEL)

EFEIERT

- THER VN BREHOR S & L BRED L RRIE] 5 TR ERAF ST (M — R BRI =)

o TRRBEATTOEAAE S NN RAE MH DA v F 7] #ifRS 7 FOVERM (51155 BB E)

- THEHERE A O DIRDURIZIN 2o B RE D28 Mb ) MBS RESR T2 M (A CRFBHABIRINZLR)

S IHVEWEE S OB OM I A 7 = X ) EEERAERIT AR (A BRI %)

- THURTER AMPK — BB RETEM O & & & |ULERTENCE S 2 EM2sE) A0 - WO RFEREITsEBM (&
B EBUR R

- TTRINEEMISRED IEH - BE LIRS &) HERY AT MM (FIBERRIEE)

c TS TR BT DS FERE ] ARG (RH IEACSBUR =)

- TEEHH R % % I3 2 MBS HGE DR S & 1 INTERBMEAT I ST (0 MR R U 45 28)

MG N1 A1 T Ay & — ()

- TEEEEZYE TRPAL F ¥ 2V OEMLREBEOEIZE T 224k (75 &) Offr] MANI A1 v Ay 2 — (B
AF) AU AR B SEERIY (kK E BB TR E)

- TV Ry 722G K 2MIlANY 7Y VI OFES ELPRE] MENA AV A T Ay X — (LR WMEER S 7 VISR
TR (P8 R BRI E)

FEE Y AT

- IR ZAEDEIRT BT HDOGORS E L e ] ST - FIHIFE RSB (AR EEURF2E %)

7 FRUER TR AT

- TREOE OISR S & & BRGER ORIIZE T 2 SR EEHIRE DT 4371 - A0 I Mg (At B
SR E)

- THEEE & 2 S 7 L OBERE - MEERE S SRt DF0F - AR PRSI (RSB E)

2. BRU 7RI EI I e

- Caroline Sunggip fi{: (¥ L — 7. University Malaysia Sabah, Senior Lecturer (PI)) (P& EHBEE)
- Elena Gracheva f#+: (CK[E. Yale University, Assistant Professor (PI) ) (&KEZHIMNEE)

- Jianmei Ma (J§ B%k) L (hE, KEERKY, %) Ol —@8eimse=s)

3. BRIRU 72 A BEGE - Sk R SE

- PR : TIHFLED U 7 A F ¥ FOVITEB 1 B RGERE S X & BRERIM o R |
WHERERE « HOHS (D F0F - R FERATSEERM - WE)
FIARGA © AGREDL (CEERAF - #he B aEsR I seiim - #u%)

- SRR - TSRS & MG S B B A S
ERERE . mARER (CLHERBARMATRARY: - <7V 7V 1 2 ZAF5ER - BU%)
FTAXTIGE ©  @AREZE (RENA X - N Ak v s v TR 4 B s - £u4%)

© BHSERRE [T = M A IZ B D TRP 1 A ¥ F v 3OV S2AARIEME AL B i o FR [ Lk
FEARES - EHEE GRALRY: - KEZEBEMRIAFARE - #0%)
ARG« EREZE FENA L - N A2 v o v RS s 5 - #d%)

4 EREXEMRICK 2BEEQEE

4.1 HEFTHREEZ1T > ABEAFRE & DHEHR

(ME RIS - A _EHESR)

FRERIKF: & DI R

LFFLEHE - B B (B, MaERIRE) . BLR (M - MIFARFRAE. B - B, mEERKE R EERS ST

Fei Wei, Mu-xin Wei, Masataka Murakami (2015) Mechanism involved in Danshen-induced fluid secretion in salivary
glands. World J Gastroenterol 21: 1444-1456. WEHEMRK ST 730 % I CTHEHT 5 S D 3 S 2 I L. xerostomia
(dry mouth) O L \WAEEZE R L /-,
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42 ZOMOERERMRICK BERHX

(FhFERERE R FAFZEERT)

HLERFEE  FAFRIE, HOHFMEER (D FRZEG) ., MIEEREZRR, Flo HAZER (KIRWZKE), Farrens

DL #i#% (F L I VR RT)

Tsukamoto H, Kubo Y, Farrens DL, Koyanagi M, Terakita A, Furtani Y (2015) Retinal Attachment Instability Is

Diversified among Mammalian Melanopsins. J Biol Chem 290:27176-27187.

?ﬁﬁ’c RV EICRE 2 R TIHASEDOR T ) T v e MEMBMORAS ) TV ENRE LT, FAEART MVES
OEBLSAEBZEN TR &0 LR 2170, WO R T ) TU Ui, KRBT A-ODIZBERLFF =L & DEENAE

if&’)é ZeERM U, oI BADIHABEDA TS ) TV UM, 2OV FF— GO LEN L BEREIZB W TSR 2R T

ZEe WS U, BN - FHELFRMRIZL DR TH S,

(ZEARBRARFZEHRE)

H[FF7E# : Roger A Nicoll ##3% (UCSF, USA)

Lovero KL, Fukata Y, Granger AJ, Fukata M, Nicoll RA (2015) The LGI1-ADAM22 protein complex directs synapse
maturation through regulation of PSD-95 function. Proc Natl Acad Sci USA 112:E4129-4137.
INETOMEEEDZMENS, XV NTE ADAM22 3532 VX7 E LGI1 OZ%EMRE UTKIEEL, D/ v o7 Y
b ZSBFEMETAPAREEZB ERI T Z RN oTWiz, SE, FIiE ADAM22 /v 279 b7 ADHITIZLD
LGI1-ADAM?22 #&E& 23, EEEAE PSD-95 12 &5 AMPA ZAKROEHERIEIZHEHTH D Z L E2HS 2T LT,

HLFAF22# : Anna-Elina Lehesjoki %, ~V VY FKR¥E, 714V IV R

Muona M, Fukata M, Anttonen A, Laari A, Palotie A, Pihko H, Lonnqvist T, Valanne L, Somer M, Fukata M, Lehesjoki

A (2016) Dysfunctional ADAM22 implicated in progressive encephalopathy with cortical atrophy and epilepsy. Neurol

Genet 2( ):e46.

FAFLIEEITIE DN 2l & i, MNEE 2 235 8% 128 W T, ADAM22 @ compound heterozygous 2% %24/ THHE L.
) 7‘%) ADAM?22 OB§RERIHD 53 THF 2 IH S Mz L7z,

(DERA B ZEER )

1Y 7 ANZTREDVEND 33 #nE - 190 DRSNS 2 HBEEZEME D Y — > T b L IR

Hibar DP, Stein JL, Renteria ME, Arias-Vasquez A, Desrivieres S, Jahanshad N, Toro R, Wittfeld K, Abramovic L,
Andersson M, Aribisala BS, Armstrong NJ, Bernard M, Bohlken MM, Boks MP, Bralten J, Brown AA, Chakravarty
MM, Chen @, Ching CR, Cuellar-Partida G, den Braber A, Giddaluru S, Goldman AL, Grimm O, Guadalupe T, Hass
J, Woldehawariat G, Holmes AJ, Hoogman M, Janowitz D, Jia T, Kim S, Klein M, Kraemer B, Lee PH, Olde Loohuis
LM, Luciano M, Macare C, Mather KA, Mattheisen M, Milaneschi Y, Nho K, Papmeyer M, Ramasamy A, Risacher
SL, Roiz-Santianez R, Rose EJ, Salami A, Sdmann PG, Schmaal L, Schork AJ, Shin J, Strike LT, Teumer A, van
Donkelaar MM, van Eijk KR, Walters RK, Westlye LT, Whelan CD, Winkler AM, Zwiers MP, Alhusaini S, Athanasiu
L, Ehrlich S, Hakobjan MM, Hartberg CB, Haukvik UK, Heister AJ, Hoehn D, Kasperaviciute D, Liewald DC, Lopez
LM, Makkinje RR, Matarin M, Naber MA, McKay DR, Needham M, Nugent AC, Piitz B, Royle NA, Shen L, Sprooten
E, Trabzuni D, van der Marel SS, van Hulzen KJ, Walton E, Wolf C, Almasy L, Ames D, Arepalli S, Assareh AA,
Bastin ME, Brodaty H, Bulayeva KB, Carless MA, Cichon S, Corvin A, Curran JE, Czisch M, de Zubicaray GI,
Dillman A, Duggirala R, Dyer TD, Erk S, Fedko 10, Ferrucci L, Foroud TM, Fox PT, Fukunaga M, Gibbs JR,
Goring HH, Green RC, Guelfi S, Hansell NK, Hartman CA, Hegenscheid K, Heinz A, Hernandez DG, Heslenfeld DJ,
Hoekstra PJ, Holsboer F, Homuth G, Hottenga JJ, Ikeda M, Jack CR Jr, Jenkinson M, Johnson R, Kanai R, Keil M,
Kent JW Jr, Kochunov P, Kwok JB, Lawrie SM, Liu X, Longo DL, McMahon KL, Meisenzahl E, Melle I, Mohnke
S, Montgomery GW, Mostert JC, Miihleisen TW, Nalls MA, Nichols TE, Nilsson LG, Nothen MM, Ohi K, Olvera
RL, Perez-Iglesias R, Pike GB, Potkin SG, Reinvang I, Reppermund S, Rietschel M, Romanczuk-Seiferth N, Rosen
GD, Rujescu D, Schnell K, Schofield PR, Smith C, Steen VM, Sussmann JE, Thalamuthu A, Toga AW, Traynor BJ,
Troncoso J, Turner JA, Valdés Herndndez MC, van’t Ent D, van der Brug M, van der Wee NJ, van Tol MJ, Veltman
DJ, Wassink TH, Westman E, Zielke RH, Zonderman AB, Ashbrook DG, Hager R, Lu L, McMahon FJ, Morris DW,
Williams RW, Brunner HG, Buckner RL, Buitelaar JK, Cahn W, Calhoun VD, Cavalleri GL, Crespo-Facorro B, Dale
AM, Davies GE, Delanty N, Depondt C, Djurovic S, Drevets WC, Espeseth T, Gollub RL, Ho BC, Hoffmann W,
Hosten N, Kahn RS, Le Hellard S, Meyer-Lindenberg A, Miiller-Myhsok B, Nauck M, Nyberg L, Pandolfo M, Penninx
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BW, Roffman JL, Sisodiya SM, Smoller JW, van Bokhoven H, van Haren NE, Vélzke H, Walter H, Weiner MW, Wen
W, White T, Agartz [, Andreassen OA, Blangero J, Boomsma DI, Brouwer RM, Cannon DM, Cookson MR, de Geus
EJ, Deary 1J, Donohoe G, Fernandez G, Fisher SE, Francks C, Glahn DC, Grabe HJ, Gruber O, Hardy J, Hashimoto
R, Hulshoff Pol HE, Jonsson EG, Kloszewska I, Lovestone S, Mattay VS, Mecocci P, McDonald C, McIntosh AM,
Ophoff RA, Paus T, Pausova Z, Ryten M, Sachdev PS, Saykin AJ, Simmons A, Singleton A, Soininen H, Wardlaw
JM, Weale ME, Weinberger DR, Adams HH, Launer LJ, Seiler S, Schmidt R, Chauhan G, Satizabal CL, Becker JT,
Yanek L, van der Lee SJ, Ebling M, Fischl B, Longstreth WT Jr, Greve D, Schmidt H, Nyquist P, Vinke LN, van Duijn
CM, Xue L, Mazoyer B, Bis JC, Gudnason V, Seshadri S, Ikram MA; Alzheimer’s Disease Neuroimaging Initiative;
CHARGE Consortium; EPIGEN; IMAGEN; SYS, Martin NG, Wright MJ, Schumann G, Franke B, Thompson PM,
Medland SE (2015) Common genetic variants influence human subcortical brain structures. Nature 520:224-229.

33 »E. 190 ORFFEHE. 300 ZA A LOWAFEENSINT 2 EGEEREHLI Y =Y T AIZT, 50 DIF— MIHEKT 237
AL E ORI (MRI) B2 5 fIE S 1 7 DO RE NEBOARR & EENARIC DWW TR/ ABEARNT 217 o 7258,
Witk & BRI & AT TEEMND 72 N 5 DR L 72, Wk & /NaRii% S £ FH5 3 2 4R MuNEE TR o I
HHMOKEENASN, b MREOLHNEIZBET B ATREMEA RIS Nz,

VaVvARTHRVAKE, KKF L O

Ohi K, Hashimoto R, Ikeda M, Yamamori H, Yasuda Y, Fujimoto M, Umeda-Yano S, Fukunaga M, Fujino H, Watanabe
Y, Iwase M, Kazui H, Iwata N, Weinberger DR, Takeda M (2015) Glutamate networks implicate cognitive impairments
in schizophrenia: genome-wide association studies of 52 cognitive phenotypes. Schizophr Bull 41:909-918.

AR RRIRE L, MAKRIEIAOND TELEECTH S, KK TIE, HARFEITHE S SBIFERERE & £ OBIRINERIZD
WT, BEHS LORGRIERE 2RI, 7/ L7 1 FBEENT (GWAS: genome wide association study) % SEHE L.
AR RE  DBEIZ O WTHRE 2170 7, TOREE, HMOBEFELITEENERL D, BEFXY MY —ZH@TIZBEWTH
SRR B A SN, ENS BTNV E I VRZAKICBRT 2L DTH D I LB SNITE 5 Tk,

4.3 HBEBEHCHEEFAToEABEARRES

1. BB - WoEE
Shan Chen (fi#%F&HEZR T-IZEHM. RfEBh#)
Zenas Chao (FRAVTEFEEMME, FHLBIH)
Tang Lijun (458 - N2 WRFEGESREPIZEEM, NIPS VY —F7 20 —)
FREE (Sun Wuping) (MEfZEBLRFZEEFT, L sEE)
Derouiche Sandra (HIf4&BRAFZEHM, NIPS V¥ —F 7z 1 —) (2015.11.1~)
Islam Md. Rafiqul (fEfEA:BEpPFEERAT. 98 A) (2015.12.1~)
Richard Edmund Veale (ZRA1{7EIF&ERME, 5L H)(2015.7.16~)
DARBIN, Olivier Eric (‘Efks 27 ABFRHM. M2 H)(2015.11.1~)
WANG, Tsui-Chin (%4> 25 ABFEHM B4 E)(2016.1.19~)
SONG, Chihong (JEREM#MAT=)(2016.2.1~)

i

i

/

2. HEARFFEERE

SNE AR E (FES)
Masako Hirotani (Carleton University, Associate Professor, Canada)
Sabirov Ravshan (Academy of Science, Tashkent, Uzbekistan)
Merzlyak Petr (Academy of Science, Tashkent, Uzbekistan)

SMEAIIRIR S (Bl 4)
DARBIN, Olivier Eric (Department of Neurology, University South Alabama, Assistant Professor, USA)
Supachoke Mangmool (Mahidol University, Assistant Professor, Thailand)
Tsiferova Nargiza (Academy of Science, Tashkent, Uzbekistan)
Hassn Ahamed Ahmed Mohamed Younes (South Vally University, Lecturer, Egypt)

3. EEICHIRIET % 17 > 7 ANE LS (3 7 AU L)

Denis Matrov (FRATEIFERR, HARZMAIRMSANE AR BIMEER) (~2016.11.24)
Richard Edmund Veale (FRA{TEIFERRE, HARZEMAHRMSANE AR BITIEER) (~2015.7.8)

196



Derouiche Sandra (MfaABFZEE, HARZMHIRMSIMNE AR BIZER) (~2015.10.31)
Islam Md. Rafiqul (WIfEA:BERFZEEFT, HARZAHRESAMNE AR IR R) (~2015.11.28)

4. IR CIIEEEN 21T o FANE AR A (RITREEZED)
Rizki Tsari Andriani (#H#EHERESR FWFZERM, #R0TFRAE)
Griffin St. Clair (FRETEISEEERS, FRATKRAE)
Krishna Reddy (University of South Florida, K%2Bi‘E)
Jian Wen (China)
Li Jiayi (China)
Kim Wheedong (Seoul University, K% Fi4:)
Choi Seunghwan (Kyung Hee University, X% ktE)
Imogen Brakspear (University of Bristol, “##B4:)
Caroline Sunggip (University Malaysia Sabah, Senior Lecturer)
Dwi Wahyu Indriani (#8#fX%E)
Woranan Wongmassang (#8fiffK4:)
Eulalia Coutinho (425l - P43 MR FEEREREI S EEFT, IR 2E)
Nur Farehan Mohamed Asgar (ZEfifl - N7 bR FERENETSTERM , AR A AE)
Gupta Rupali (M4 328500, #0FK4E)
Kurganov Erkin (a4 BARSTERMN, MEFKE)
Tianbang Li (HiffuA4=3RF5E 5, 0K E)

5. AP % AR U 72 SNE AR GEE
Raju Murugananth Kumar (K%Fi4, India)
J5 B4 (Dalian Medical University, #%, $1E)
Alexander Wirth (Hannover Medical School, fi+:fif%% 8, Germany) EELFEIHFZE (8 H23 H~9 H 1 H)
Dies Meijer (The University of Edinburgh, #4%, UK) (FiE#E2IF>—9H 18 H)
Catherine Isabel Vergara Bird (University College London, Z##%#4:, UK)
Leonhard Schilbach (Max-Planck Institute of Psychiatry, Munich, Consultant psychiatrist, Head of Clinic for Dis-
orders of Social Interaction & Max-Planck research group leader, Germany)
Bert Timmermans (School of Psychology, King’s College Aberdeen, Lecturer, UK)
Ravi S Menon (The University of Western Ontario, Professor, Canada)
Thongchai Sooksawate (Chlalongkorn K%, ##4%, Thailand)
Kutub Uddin Muhammad Ashraf (University of Chittagong, X% /£, Bangradesh)
Gracheva Elena (Yale University, Assistant Prof, USA)
Tuminaite Inga (Lund University, X*#FitE, Sweden)
Feng Xiaona (Shenzhen Institutes of Advanced Technology, Research assistant, H1[E)
Wang Xinyue (Xi’an Jiaotong-Liverpool University, KB4, diE)

YNT 4 HIVEIE TR AN A
BHTEH (R RZEHIREI A - WBER) (2015.5~)

6. BUERAYT. H25WVIISENED S WE L 72 HAAEE

g Kl (Uni Bordeaux, France %)
AR (Univ of California Santa Barbara, USA #%:)

5 BADZEIEFENDBEFHR
(RiE R 701617

Yoshihiro Kubo (2015.6.25) Dynamic aspects of the function and stoichiometry of ion channel complexes. Invited
Lecture at Institute of Neuroscience Colloquium, Shanghai Institutes for Biological Sciences, Chinese Academy of

Sciences (Shanghai, China).

Yoshihiro Kubo (2015.6.29) Signal transmission within the P2X2 trimeric receptor and the voltage dependent struc-
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tural rearrangements. Kenote Lecture at The 5th International Ion Channel Conference (Luzhou, China).

(53 Tt A BRI ZEER T )
Kazuhiro Tkenaka (2015.7.15) How does an oligodendrocyte select axons to myelinate? XII European Meeting on
Glial Cells in Health and Disease Symposium (Bilbao, Basque, Spain).

(ZEARBRARFZEHRE)
Masaki Fukata (2015.7.22)  Regulatory mechanism for local palmitoylation cycles on PSD-95. FASEB Conference
“Protein Lipidation, Signaling, and Membrane Domains” (Saxtons River, VT, USA).

Masaki Fukata (2015.12.15) Postsynaptic nanodomain regulated by PSD-95 palmitoylation machinery. Pacifichem
2015 (Honolulu, HI, USA).

(RS B JAF 728
Kakigi R, Mochizuki H (2015.9.27-29) Itch perception in humans. President-Invited-Lecture, 8th World Congress of
Itch (Nara, Japan).

Kakigi R (2015.8.23) Face perception in humans. Invited Lecture. Advance Education Program in Clinical Neuro-
physiology (Kaohsiung, Taiwan)

(O ERA PEEAR SRR RT)
Masaki Fukunaga, Norihiro Sadato (2015.11.6) Ultra High Field MRI of Human Brain Structure and Function. The
10th Asian Oceanian Congress of Neuroradiology (Fukuoka, Japan).

(BRENIT By FEERERE)
Yoshida M (2015.9.13-17) Vision and eye movements in blindsight. The 31st International Pupil Colloquium (Oxford,
UK).

Yoshida M (2015.3.16-18) Saliency-guided eye movements in blindsight monkeys. Primate Neurobiology Meeting
(Gottingen, Germany).

Nishimura Y (2015.9.24) Rewiring the interrupted neural pathways via a computer interface. The Frontiers in the
Interdisciplinary Neuroscience and Technology 2015 (FINT 2015) (Hangzhou, China).

Nishimura Y (2015.12.2) Rewiring the damaged descending pathways via a neural interface. 2015 International
Symposium on Neural Regeneration. (Pacific Grove, CA, USA).

Isa T (2015.2.4) Large-scaled network reorganization during recovery from spinal cord injury. IBRO Global Advocacy
Workshop (Mumbai, India).

(HEFE - IR FEERE)
Minokoshi Y (2015.1) Regulatory role of hypothalamic AMPK in food selection behavior. Current Trends in Biomed-
ical Science (Seoul, South Korea).

Minokoshi Y, Sato T, Okamoto S (2015.10) AMP-activated protein kinase in CRH neurons in the PVH controls food
selection behavior. Keystone Symposia. Diabetes: New insights into molecular mechanisms and therapeutic strategies
(Kyoto, Japan)

(DEER S 77 F VAR ZEERIY)
Nishida M (2015.9.1) Negative regulation of cardiac remodeling by S-polythiolation of G proteins. 2nd Symposium of

SPU Innovative Project for Pharmaceutical Analyses of Covalent Modification in Biomolecule. (Showa Pharmaceutical

University, Tokyo, Japan).

Nishida M, Numaga-Tomita T, Shimauchi T, Matsukane R, Nishimura A (2015.10.16) Imitation of kinesitherapy by
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inhibition of TRPC6 channel activities. International Symposium on Chronic Inflammatory Diseases, Kumamoto
(ISCIDK2015). (Kumamoto University, Kumamoto, Japan).
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[ 5k e B D BATE 5 9 35 K OV 328 SR e il 1 )
HHBHH : 20154 2 H 20 H
%S - 4 2015-032310
SRR : kRt~ v XL

5. ¥ =, ME BT
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7. W2 IR BT, MR BN
VBB & 2 7 4, BIE BN S AT 2 % {3 U 72 BIE B) O #RAT 75 1,
Z D & S5 7R INTEE D FEHT 5T & 2 A8 e D BTG 75 B OMIELA 0> 5 & 5 D RTAG 5 1
HREH : 201549 H 30 H
S - R 2015-193042
SERHA - R A

8. EAK HE, NH FK
[ 5k B L O At 75 95
HEEH : 20154 10 H 16 H
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13.

14.

15.

16.

17.

18.

. Pk IE, W [E4R. Veale Richard

RERBHZ TS AT L8 LOHBSRY ORI S 2T 4]
HREH : 2015 42 12 H 17 H

RS - FE 2015 — 246061

HFEEFEA - <Y KRRt

M M. HIR BRSE. N =B, aR P

(02 35 1) 2 TR KM BIEUS 28 R F 2 ORI A |

BATH 2015 4 4 H 3 B (EFRHEEEH : 2013 410 H 4 H)
B S : 14/433,431 CRE)

¥ 20124 10 H 5 H  [EPHIHE

TR B, MR MRSE, PR =B, B8R Y=

T 351 5 S MTE B AR E B OF 2 DR )

MA7H : 201544 H 1 H (EBSEREHE : 2013410 H 4 H)
RS £ 238094 (F AT L)L)

X 2012410 H 5 H  EINHE

HoowILME BT Mk BN

[RBN AR TP S5 DI TR BN & B IREE L X DR 55 KO
Z DI /5 % W72 IR L v X OFEHGIE

MATH : 20154 8 A 7 H (EESLHHE : 2012 42 10 H 9 H)
HEEE S : 15107646.6 (F#)

SERHEN - BRIk 2t

201146 H1H EANHE

AT MM, FERE (5700, ERFE— (1)
DESNMAREE T N A RO ZDOF A

HUEEE < 2015 4F 11 H 27 H

1% : PCT/JP2015/083492

X 2014 4F 11 H 28 H  [E P

(LB

Drp 1 BEEHEFH

HUBHH @ 2015 4F 11 H 20 H
HEHE S : PCT/JP2015/082688
LR - RO FEMRA 2
#2014 411 H 21 H HENHIE

g, MTRET
FAEARRERIECERE (HAEHE & O ILFE D
F#EF 5806047 (2015 4 9 A 11 HZ$%)

WE L M EEAT
AR (HAOERE & oA )
fiE 201100353141 (2015 49 /3 23 H¥$H)

HEWYEZ, MEH B

BRI IC & B R REEZUET 5720 DM

F57F 5807919(2015 4 9 H 18 F 26

KRS

eBRARRNT K 2 W RHIBIEA OFHE Ak (7 v & L & O ILFEHFH)
53 5859359(2015 4 12 H 25 H&4)
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19. b —#
FER Ry ~ — 27—
W#r 5737761(2015 4E 5 A 1 H&8%)

20. KILBIA, KA
FIL > 2R B O TS (A LR ¥ 0 SR )
i 5688632(2015 4F- 2 H 6 H &%)

21, AL, MRS (RRAE)
EATMEEEE (KB & 0 L )
F#EF 5842308(2015 4 11 A 27 HE %)

22. BKEE, HREEY
KN T RRedEH] (R — F bk T2 & o 3L [E HiH)
K#dF 5737663(2015 4 5 H 1 HE#%)
VE
1) 10~14 (XA E HFE,
2) 10~12 % PCT HE» S fEEEBAT U 2R, BITHPEERICEITLZH,
#BA TR L T H 2 EFERILEEE A PCT HEEH,
3) 13. (HAEMH & 43 T LIE R,

7 REF

MEFHACE BhBU (A ARIEAF 2250 M)
(2015.12.18) 2015 4FEASERN R v b7 — 24DV Y RIY b [HFEHEREY

fiARBES T (RS EE TR SERM)
55 5 M H AR AR A PRE

AREER (BT EBFHEIER)
95 5 | HARERRAREI Y SRR

PO sES e (R TR FE RSS2 R
512 o] H AR AR

AR GRAAT B A BRI ST IR, ARAFFRZE D3)
% 50 [l H ABRIR AR R RRMEREERA X —H (2015 46 H 5-7H)

FARIEE B (0 - A0 IR TSR
AN 2E (5 36 I HARMY2) 10 A

A L S BB (A9 - P20 b FE RS )
RA R —HERERE (3 3 BAEEERO D TR EEMES) 3 A

PERTHA 32 R (ODMIEER > 77 ) VSR ERIT)

9 88 [l H AR i 2 - EFHFFERHE (2015.3.18)
[Purinergic P2Y6 receptor orchestrates angiotensin II-induced hypertension in mice]

ShLE L RIS R (DMEER > 7 F VRFSEERFT)
i 88 [ H AR E AR 2 - FHRRE (2015.3.18)

lNMnactivation of dynamin-related protein 1 underlies cardiomyocyte senescence in peri-infarct myocardial regions|

AFFER SRR AR A (DEE S 7V IZE )
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% 135 M0 AFE PR - BEHRFERE (2015.3.31)
THBKROBEFVEZ R U 228 RO 2R O RE

M BAG SLEFRIFARFZER (OGBS 7 FIVERZEEM)
25 68 [0 H ARSI 2 PhRE < - BHAERE (2015.11.21)
MG DIEIEE A N L AT S 3175 TRPC3 F v 2L D& E| |

HMRETE SRR HEE (DB S 7 LIT5EEET)

9 68 [0l H ASRIE 2P % - EFRFARHE (2015.11.21)
(P2Y6 SZAED U 77 > FIMAFHIEVE(L D 2Bk )
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8 2015 F AERFERFMMN L —= 7 3—RDT7 5 —b

XA 119 4 (BE 824 Lotk 37 4)

72— bEEE 111 4 BER 93% (2 TH vy MR THE)

SMEDH Y (%)

2010 4 | 2011 4 | 2012 4 | 2013 & | 2014 & | 2015 &
it e 6 7 10 13 9 19
KEBiE  (BL) 29 27 24 27 17 25
KERE (L) 30 35 38 33 35 31
KFEHEDOHRE (FRARY) 12 9 10 8 9 5
DEDOWEH 9 8 7 9 12 9
ENT 2R 2 & D55 1 2 1 2 2 1
B - A 8 8 7 6 11 5
Z DAl 4 3 4 3 4 4
1. ZOM—=vFa—R%&MTRID L7 (BEEEET)(%)

2010 4 | 2011 4 | 2012 4 | 2013 4 | 2014 4 | 2015 4
1R =% b 29 20 32 23 38 22
MFESOIRE 1 0 0 0 0 0
RN - HIN - AR 69 78 74 77 74 64
RALR— 10 12 14 9
BB ULE=Z 05 % 6 3 2
Z DAt 1 0 1
2. MEHOBMTT»IE? (%)

2010 4 | 2011 4 | 2012 4 | 2013 & | 2014 4 | 2015 %
HHT - - 88 96 93 95
—mH - - 9 6 4
=RE L - - 2 1 0
3. BNEEE ? (EEEE) (%)

2010 4 | 2011 4 | 2012 4 | 2013 & | 2014 4 | 2015 %
2 DRFZED L ROV - 89 84 87 84 88 100
VA T LAY 49 48 55 47 47 43
fOWTEH & DR 37 39 34 47 48 44
AR R IZ BIR DS B > 72 20 16 19 21 18 30
Z DAl 1 4 1 1 3 2
4. AVR—%y belioZnBEHERPE T A -V L8 ? (EHEREZET)(%)

2010 4£ | 2011 4E | 2012 4E | 2013 4 | 2014 4 | 2015 4
ERIT LA o7z 95 100 98 98 99 86
HEE A =)L &b\ \O TR 572 3 0 1 0 0 0
RO HBOMLDIZL ot 1 0 2 1 0 3
HAED D F DA TR > 72 5 1 2 2 2 6
WAL T E 72 0 0 2 0 1 2
Z DAl - - 2 0 4 0

5. h—AR—YOWNEIE? (%)
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2010 4£ | 2011 4E | 2012 4E | 2013 4 | 2014 4 | 2015 4
REDLPORT otz - - 19 32 29 19
HLPOXTh o7 - - 61 46 56 40
i - - 16 15 13 15
LRI otz - - 4 5 5
RO SR 5T - - 0 0 0
6. FIBZERE? (EBEIE ) (%)
2010 4£ | 2011 4F | 2012 4E | 2013 4E | 2014 4E | 2015 4
HARAHY ARG - - 5 7 4 3
AR ARRE - - 22 19 18 13
L - - 75 78 79 82
7. 3R (10,500 ) & ? (%)
2010 4£ | 2011 4F | 2012 4E | 2013 4E | 2014 4F | 2015 4
1 7 7 4 5 5 5
5 ESEV 56 66 66 73 69 70
N 37 27 30 23 27 24
% 2013 #EDARTIE. ik 10,200 M
8. myYEMELELE®? (%)
2010 4£ | 2011 4F | 2012 4E | 2013 4E | 2014 4E | 2015 4
fIATE~ 19 21 27 27 24 23
HLHEUEPRETE R o7z 46 41 33 42 40 36
TR D o7z 34 36 40 31 35 40
9. M=V a—RARHHT =D hh oKM@ E - FHAEIE? (%)
2010 4£ | 2011 4F | 2012 4E | 2013 4E | 2014 4E | 2015 4
BHBPKEWN 15 12 7 7 12 13
I 5WVIER L E AL 69 70 80 76 73 73
KUEAHETERY 16 18 12 16 14 12
10. 5E - @8 - KEOwE, P5RE - HR=E - ERE»PS5ZTELE2? (%)
2010 4£ | 2011 4F | 2012 4E | 2013 4E | 2014 4E | 2015 4
TRTHOAH 42 52 50 41 39 41
Wl (B&k%2/3%T) Miha%0r: 14 10 10 11 9 8
BrAY (B&%2/301) MilizZ3~ 44 38 40 48 52 50
11. WHOHEBBEHIZVPHBTUEL»? (EEEET)(%)
2010 4£ | 2011 4F | 2012 4E | 2013 4E | 2014 4E | 2015 4
DIl o 74 65 65 44 53 43
HED 7z 65 51 67 70 67 81
HUDoTz 22 38 29 20 28 22
BRI WA B TR IR 72 5 72 7 5 3 6 8
NADEHRTOE S b o7z 0 0 0 0 0
Z DAl 6 2 3 6 8

12, GIHOEBFERET - RATERFERFZORMZODPHCU 0T (BREET) (%)
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2010 4£ | 2011 4E | 2012 4E | 2013 4 | 2014 4 | 2015 4
BHEIIR Tz - - - 66 67 75
BRI - - - 16 15 27
AEERAE - KRR R BRIR SN T2 - - - 25 28 19
BIE7E -7 - - - 4 7
MRy D ML 72 - 72 - - - 4 1
Z DAl - - - 3 2
13. EHHEE? (%)
2010 & | 2011 4 | 2012 4 | 2013 4£ | 2014 4 | 2015 4
Fw 1 3 3 3 6 3
HEOEEN 74 76 72 7 73 78
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