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2002 4

E2INE 33 4 20 10 11 5 83

EFAFIES AR 206 17 470 26 50 14 783

Jiid s AT il 11,091,700 975,080 | 10,100,000 1,116,280 1,777,000 | 1,000,000 26,060,060

TRE TR 9,431,360 570,710 | 12,554,850 807,240 2,030,420 847,040 26,241,620
2003 4E 5

BTN 28 7 17 11 17 6 86

LFERFIESMAR 220 33 364 30 79 18 744

RTEZT YT 9,800,000 | 1,132,740 | 9,199,100 1,120,000 2,130,000 | 1,200,000 24 581,840

TR 8,855,800 | 1,334,780 | 9,051,150 1,287,260 2,621,260 | 1,182,940 24,333,190
2004 4

FRARM- 2K 26 10 21 12 18 5 92

EFEAFIESMAR 195 41 271 27 90 16 640

TRE T Bl 9,406,000 | 2,285,000 | 8,500,000 1,120,000 2,130,000 | 1,200,000 24,641,000

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

BRI 2K 34 29 26 10 11 6 116

JEERFIESMAR 201 126 439 29 42 19 856

Jiids g AT i 9,453,340 6,117,180 | 10,650,000 1,304,000 2,046,020 | 1,352,000 30,922,540

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

BRI 2 36 27 25 14 13 7 122

EFEBFIESMAR 266 108 449 41 45 25 934

TRE T Rl 9,667,554 | 3,690,802 | 11,500,000 1,639,180 1,520,840 | 1,403,460 29,421,836

Jiid=&ay i) 7,658,620 1,983,710 | 10,769,300 1,562,180 357,720 | 1,040,000 23,371,530
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BRI 2K 33 27 26 13 19 7 125

EFEFIESMAR 212 109 415 47 62 16 861

TRE T Rl 9,307,802 | 5,136,620 | 12,109,940 1,799,060 2,047,140 | 1,318,506 31,719,068

fi B AT 6,059,270 2,721,340 | 10,575,860 1,678,080 726,960 420,160 22,181,670
2008 4%

SN 35 30 25 1 13 15 7 126

EFEFFIESMAR 184 124 495 11 36 62 14 926

i3 e AT 9,355,910 5,118,530 | 11,926,400 750,000 1,959,040 2,975,440 | 1,060,446 33,145,766

TR S il 7 4,500,000 4,200,000 - - 650,000 650,000 350,000 10,350,000
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FRAR 2K 37 37 25 1 14 16 7 137
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il g AT i 8,663,280 6,272,913 | 12,079,660 750,000 2,225,400 1,922,024 938,140 32,851,417

TR S 2 Il A A 5,400,000 5,550,000 - - 700,000 550,000 350,000 12,550,000
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BRI 43 32 22 2 21 19 6 5 150
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TR S 2l 4,950,000 6,942,000 - - 850,000 950,000 350,000 - | 14,042,000
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BRI 44 44 21 1 18 33 - - 0 161

ILFEfFZES AR 183 158 356 15 70 130 - - 0 912

TR T B 246,760 | 10,541,760 | 10,127,680 | 750,000 | 3.250,714 | 6,314,550 - - 0 | 40,231,464

THAE S 2l S 5,700,000 9,952,000 - - 900,000 | 1,400,000 - - 0 | 17,952,000
2013 4EfE*

BRI 34 53 20 2 17 26 - - 0 152
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i 2 T S 43 A 7,372,710 | 10,697,270 8,793,860 | 1,500,000 3,007,200 | 4,375,910 - - 0 | 35,746,950

THAE S 2 il S 4,950,000 | 11,302,000 - - 850,000 | 1,200,000 - - 0 | 18,302,000
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The 34 NIPS-CIN Joint Symposium
Data: October 10 (Thu) - 11 (Fri), 2013
Venue: Conference Room 1, NIPS (Myodaiji Cam-
pus) 1F
Program:
Oct 10 (Thu)
12:00-13:00 Opening remark — introduction of

speakers with lunch Junichi Nabekura

38

(Vice Director, NIPS) Peter Thier (Di-
rector, CIN)
13:00-13:25 The

neuroanatomical insight into interocep-

Primate Insular Cortex: A

tion, emotion and self-awareness Henry
Evrard (CIN)

13:25-13:50 Inter-individual neural synchroniza-
tion during eye-contact and joint atten-
tion Norihiro Sadato (NIPS)

13:50-14:15 Towards the underpinnings of joint at-
tention: studies in monkeys and man Pe-
ter Thier (CIN)

14:15-16:30 Poster Session Preceded by Flash
Talks (1min for each presenter)

16:30-16:55 ECoG-based
computer interfaces Tadashi Isa (NIPS)

Designing brain-

16:55-17:20 F5 mirror neurons encode the subjec-
tive value of an observed action Dan Arn-
stein (CINS)

17:20-17:45 Motivational regulation of functional
recovery after spinal cord injury Yukio
Nishimura (NIPS)

17:45-18:10 On the visual response properties of
superior colliculus neurons and how they
may be modulated by eye movements
Ziad Hafed (CIN)

18:30- Reception

Oct 11 (Fri)
8:30-8:55 Twenty cortical neuron types over 20
years Yasuo Kawaguchi (NIPS)
8:55-9:20 Dynamic representation of saccades in

mouse frontal cortex Takashi Sato (CIN)
9:20-9:45 Remodeling of Synapses in somatosen-
sory cortex of chronic pain model mouse
Junichi Nabekura (NIPS)
9:45-10:15 Break
10:15-10:40 Lateral

GABAergic interneurons in the glomeru-

migration of adult-born

lar layer of the mouse olfactory bulb Ya-
jie Liang (CIN)

10:40-11:05 Glutamatergic and GABAergic control
of pallidal activity of behaving monkeys
Nobuhiko Hatanaka (NIPS)



11:05-11:30 Structural determinants of spatial rep-
resentations in the rat medial entorhinal
cortex
Andrea Burgalossi (CIN)

11:30-11:55 Sporadic premature aging in a
Japanese monkey Takao Oishi, Hiroo
Imai, Hirohisa Hirai, Masahiko Takada
(Primate Research Institute Kyoto Uni-
versity)

11:55-13:00 Discussion on future collaboration
with lunch

13:00-13:25 Neural mechanisms underlying mate-
rial perception in humans and monkeys
Naokazu Goda(NIPS)

13:25-13:50 Mechanisms of contextual modulation
in early visual cortex Hendrikje Nien-
borg(CIN)

13:50-14:15 Face perception in humans Ryusuke
Kakigi (NIPS)

14:15-14:45 Break

14:45-15:10 Causal contributions of parietal cortex
to perceptual selection and spatial bind-
ing Natalia Zaretskaya (CIN)

15:10-15:35 Auditory evoked magnetic fields Hide-
hiko Okamoto (NIPS)

15:35-16:00 Cortico-striatal coordination through
coherent phase-amplitude coupling Con-
stantin von Nicolai (CIN)
16:00-16:10 Closing Remark Keiji Imoto (NIPS,
Director)
fti, 28 B (HHHFL D 22 B, Tiibingen KXF LD 6
) DRAX—FEERID - 7=,
16:30-18:30 NIPS Labo Tour
19:00-21:00 Dinner (Japanese couisine
“Tsukushi” )
BI2H (b)) BRI A=Y a v ETFV, K
R RBENERT % 3, SO RIMEHEIZ DWW T

L 7=,

7.3.2 %4 Chulalongkorn K2 EE8 & DM E
AEICE DK RXMIEE

£ - [# Chulalongkorn KF#EFH L £, 2011 9 A
30 HIZHiifG U7 B e 1Ic 5D &, 2013 4F 10 H
21 H-22 HIZEE 1ROV aA v MY URY T LENY
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SBE IUEBIE. MR RHE B AL JEIEE S SE 2 0
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ZMERT, YVRY Y LAIERBIIKZIDIENT
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Ist Joint CU-NIPS Symposium

2

“Frontier in Physiological Sciences Research :
From Basic Research to Diseases and Treatments

October 21-22, 2013

Room_1002,|10th Floor, Pharmaceutical Smences Innovation Building

Faculty of Pharmateutical Sciences, Chulalongkorn University, Bangkok, Thailand

FHlEYaa v

&7z, WA T, Chulalongkorn KA @ Hub i 72
* — 7 )4 ¥ —72 5 7= Thongchai Sooksawate 18+ %

B, ZLDHAICKEMPOLIZHIRL TWZE Wz
(BEZK), 7025 LFTD®ED,

1st Joint CU-NIPS Symposium
“Frontier in Physiological Sciences Research : From
Basic Research to Diseases and Treatments”
Monday, October 21, 2013
08.00-08.30 Registration
08.30-08.50 Opening Ceremony Dean, Faculty of
Pharmaceutical Sciences, Chulalongkorn
University Prof. Dr. Junichi Nabekura,
Vice Director, National Institute for
Physiological Sciences
08.50-09.15 Group Photo and Coffee Break
09.15-10.00 Special Lecture I : Regulation of oligo-
dendrocyte development by proteogly-
cans Professor Dr. Kazuhiro Ikenaka,
NIPS
10.00-11.30 Symposium 1 :

development Analysis of gliotransmitter

Glial cells and neural

release from astrocytes Assistant Profes-

40

N VERYYA (FasuaryarykFizT)

sor Dr. Naoko Inamura, NIPS
Molecular mechanisms that function in
myelination and demyelinating disor-
ders Assistant Professor Dr. Takeshi
Shimizu, NTPS
Choroid plexus development and neu-
rogenesis Dr.Weerapong Prasongchean,
CU
11.30-12.15 Special Lecture 1T :
during recovery after spinal cord injury

Tadashi Isa, NIPS

Neural plasticity

Professor Dr.
12.15-13.00 Lunch
13.00-13.45 Special Lecture III : Painful and itchy

brain

Professor Dr. Ryusuke Kakigi, NIPS
13.45-15.15 Symposium II : Pain

Endogenous control of pain transmission

Associate Professor Dr. Hidemasa Fu-
rue, NIPS
Some Thai herbal medicines for the
treatment of pain and inflammation

Assistant Professor Dr.
wat, CU

Pasarapa Towi-



Identification of a splice variant of mouse
TRPAL1 that regulates TRPA1 activity
Dr.Yiming Zhou
15.15-15.30 Coffee Break
15.30-17.30 Symposium III : Motor functions and
disorders
Pathophysiology of movement disorders:
lessons from electrophysiology
Professor Dr. Atsushi Nambu, NIPS
Restoring volitional control through ar-
tificial neural connection
Associate  Professor Dr. Yukio
Nishimura, NIPS
What is dopamine telling striatal neu-
rons through D1 and D2 receptors?
Assistant Professor Dr. Satomi Chiken,
NIPS
Potential herbal medicines for the treat-
ment of Parkinson disease

Dr. Rachanee Rodsiri, CU

Tuesday, October 22, 2013

08.00-08.30 Registration

08.30-09.15 Special Lecture IV :
Long term plasticity of cortical circuits
and glia
Professor Dr. Junichi Nabekura, NIPS

09.15-10.15 Symposium IV : Synaptic modulation
and synaptic plasticity
Cholinergic modulation of the crossed
tecto-reticular neurons
Associate Professor Dr.
Sooksawate, CU

New insights into Ca®"/calmodulin-

Thongchai

dependent protein kinase II function in
learning and memory revealed by kinase-
dead knock-in mouse

Assistant Professor Dr. Yoko Yamagata,
NIPS

10.15-10.30 Coffee Break
10.30-11.30 Symposium V : Frontier in cancer re-
search Roles of caveolin-1 on metastatic

behavior of lung cancer cells

41

Assistant Professor Dr. Pithi Chanwora-
chote, CU
Ouabain suppresses migratory behavior
and sensitizes lung cancer to TRAIL-
induced apoptosis
Dr. Varisa Pongrakhananon,CU
11.30-12.00 Discussion on Future Collaboration
between Chulalongkorn University and
National Institute for Physiological Sci-
ences
12.00-12.15 Closing Ceremony
Dean, Faculty of Pharmaceutical Sci-
ences, Chulalongkorn University
Prof. Tadashi Isa, Chief Chairperson,
National Institute for Physiological Sci-
ences 12.15-13.15 Lunch
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R=V EZAKTEI LU,
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2012(3Fpk 24) H X, Pasteurella pnuemotropica,

Psuedomonas aeruginosa(FkHRE). £ LT~ AfF2¢

T AWV ADBREPHRFHETHAEL, TS DREYYE

DEEWEEN DD I EVEBER—FLLUTAX—FL

7zo UIrU. 2012(°FEL 24) SEE DD DI, (HFHX

SPF [ti#% T Pasteurella pnuemotropica B & U Psue-

domonas aeruginosa DRI X 11, 2013 25) FEE

HHOBRYENRKIZH h 2Bz, HAFHX T

T <, WFMX SPF B TH LElRPEDRAZ
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WEMFN 2 ) —=2 7% § BHEZE T Psuedomonas
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T, HHEIZOWTHIT 5,
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WELERESR 2013 4£ 2 A 19 HiZfT o 2 EIE =XV
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IZER LRAGRT At SPF flEEDOX U ZIZD W0
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SPF6 ZEZlfEBME L /-~ U A2 HEFT 57-DIZk
VR—WPERTIHETH DM, 3EDOBERE
MU ZA 1ENEETH -7 (REH 2013 4F
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ENERI NG, £I T, SPF6 & SPF10 i E D5
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b. SPF6 & SPF10 iz W THEBHRET DT A,
HiEIORAE (7T H) S BEE CTITHMICBE L=<
DAERENGE U, BEILEPIZOWTIE,
B o FE 2 ERAL - $REEL TH S WERMREIZ
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DAY THHETHEEREL DhDRNT &»
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T X — R E O b

WEAEREIZ B St &, 7R 0 DIE 2 — Ry, o
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filtdt (ML F X V) IR TS5 Z 8 IT Lo T
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WY AT LEERI T,
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FERENY) D EHHE D LN, SRS E S BRI
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AT E R B EER Y > & — DM IZRb R ED
EHIZBT AR 2U8UEL, A 3 EHOEE R
W27z, REELEERBYIOAHSELHL, X
B, MEFZESBIUTIMEAHICT, i - K
RBOFHEr > TEDE, 8 HLViREMHEZE
ME¥sZ&iz&b, U2 -5y bOAHEES 8 A
1 HZHIHIZE D #b 2 —BROBEHKRR L o7z,

5. Toftie LT, HEJIM
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1107z, IITFHURCHR] 6 E 2 Hil4Em b 15 H Bl fie
U, SZa#EBI3 40 4 THB LTV 5,
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VTR EDWEE LT, BYEEY X —NIZEAT
52 REMURITNIER SR,

20133k 25) FERE HiglZ, BiERE Y 2 —D
WE - WETHEOFHMEEZ LT TNVWS, KiE YT A -
Z v b SPF fEzkiz, Frffz bl - KAEIEERE)Y)MEG
T B FETH D, HEOBUEL ST, IRVWTA
gD SPF faskft % Hg 9,
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JEAEDRFEF FREEE D BN iﬁé%\ X2E00H 5,
TN EFRHZ, FFCBET 2R 2EITH R TE 2,
RERHFEAIZENT S, I?%?%ﬁuwibﬁﬁ
HENKER YT M2 HEOTWD, FolldEY%R
FHIZBWTHRKROMEADPHE L o TETWVS

FIFATIA BE DEL D 0 13, ﬁA@ﬁﬁck%<%%%
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—TRENT) AREZITI LR ERTHo72DIT
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, ZOXSIZRRDENMDIHL WEHEIZBWT,
R EZ ED L S IZHES Mz DoV Tik, FIZHEL
T BERH B LHbN S,

16.2 BAMZEMREBNNMEEZS

FEUH R DTk AR TV, BEZAEAT
EFzvr%2FELTHIEERTWVWSE, TDEOD
%EE%%%E@%&%E%@@%E@%—»%%&
E0ITbhTnwg, BEEESTHELEHREZ I
HEIZ, BUED L ZAE DTV,
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DHFRDMEY TH 5B, HEIXELABEMLTEY, "IN
MEZB2OBZENIE I L TWB, EEAHIZEAT
T ZINECTHEE - FFCBEL T JHENZSIEE
1o CT&7, Tibb, Kirh T AL O LFE
%3 5-0DEEEMTH . RN % B IR
U7a\Wy, EERIZIX, JST DS & 2 Rtk =E
R L. FFOAREMED S 2 FIHIZ D W TR L.
HLEZEEE KT 2 REFEHET, b UEAEKRE
TIZHAMEE2 FHLT 2 REEVHENLVEE, #
T 2R MHE AR TEWEH A Z RV TIE, Fn L ED
A MEPTTHEMOREZERLRY, ZNHETOD
ik, RELHEZIT> TWREHENZ V., 2Ok
BEZFEEOTEMAHZRML, 2011 4£2 A 14
H B D RIS e R B & T TA B IS i R0 U RE RS
HEE] 28D,

SR D FERH RS, BBV p.175 (HEifik L 7=,

16.4 RART —9N—2

FErIzi 355 O TIRRWAS, ERPHTIX, £
D /) oy 2 ELRRZ RIRDY) Y —ANREREX
NTWnWad, ZThon) Y —A%EHT 7012, FHifi
%ﬁi%t&of‘%bth—X@?—&N—xm
DT VWD, KKIEHAI NS 72012, WEEE»SH
ARFEEHEEDNA ) U HILEEDTE D, b d
MOy TEPEB I Nz, S A A=YV THEGED
F—R % —JEEML T b, IREEBRAED
FEREMICET AT =R V7 b7 EE G0 T —
RAR=2Z U TH K DOV BETH 5,
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171 BE

A BRAERR SR AT O AR BRL R SRR B b L —= v O —
20%, SETAMEZEA, TH29H (H) v 8H
2 H (&) 2T 5 HE., EBEHEROPKRE, 1P
3 v S OSACHAME L 72 (P IR GE), AR
ZEHE. Y T AR SMERITEIL NV E TOERE %
MEWT 3 B IFgE & A7\, KRELLFEFI A& Z /A L Tw
5, TNSDREEED L THRBZICET 22
Bl oW Ko, T 5 %l 7252 L LD B, Z
DA—ADHWKTY, SEED, LM ERI D
MEMETHIZASTED, I—ARHFEAA (110
#) ik, BIEXOHETFSRP o, LAL, ZRTSH,
194 ZDIGHEDRH 0| 117 2D F % PRI NIRRT
TRDOIA—A%ZH#EI Nz, ZilHE D 8 HIEIKF P
T, MR E L REPREOMEED SET
U7zo BAIZH 72 > Tld, HAREHEES E HARMREE
BN S THIE W W, EE R I A
BREZ due LT, kDo 004 HED T,
80 ANEDMFEHE D B 7= > 7=,

Tar g h

AEHUERRSERT £ 24 [ AEBIRL BRI b L — =2
a—2

“HERBREDMREBIZ I T

—DF - ML RV S AT AET—

HIF 201347 H29 H (H) ~ 201348 H 2 H (&)
e (1) : 7 H 29 H (H)13:35 ~ 14:10

[ A NART Z—% W= ERTEI BN O %A
— R v — AMPK D525 — |

BRIEZ (BTSSR LEAH - R RO RE T A2
R B#%)

AR (2) 0 7T H 29 H (H)14:10 ~ 14:45

(TRA7= 5 0 OB ET T 2 2 AR REFHA MRI A
%]

SERERLRL (LRSI ZE AR IR A BRI 2R M BU%)
7H29H (H)14:45 ~

HE SRR SRR D AE AT

R IE (LR SERT SRR T B SRR A 25 50 50%)
7 H 29 H (H)15:00 ~ 15:10

*5 http://www.nips.ac.jp/training/2013/courses3.html
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EERFERRRIM AN —=250—-X

REMZE KRR FZ DN & HHSDEN

IR (CEBRZERRRAT MRS TR 2UR)
#3729 H () 15:40 ~ 16:10

(YRR I — EFRE L B ER — |
Vi v (CEPRZEBIZEHT BB O — 7 1 % — &K H
{E83%)

(W EBRZ1T> 21— ABNH & HR)

a7 A 31 H (K) 18:00 ~
(CLAERRDOBEIR T, HEHMAPKRA X — 26> THIZ
WEDIN 21707, )

—2FEH:TH2H (H)~8H2H (%)

in situ hybridization %

V=V R=TF 4 I AR O EBE D SIEHA
2 7SR T K M) it FRET «
A=V

4. TEM MEZZ 71+ —B Xk 71 v 7 KK SEM
12 & BB D =R e Re T

5. 2 YT AR BEINEE I & B AR I -
A=V T

. in vitro FEHREHWIZA AV F ¥ 2 -
BEHE SR AT

7. Ny F 52T

8. ATAANRYF I TV Tk

9. In vivo EAB X UATA AERNSDT T4V R
Ny F o5 v Tk

10. PR VARG R AT 785 A

11. o & BRI DM A A = X LD FEERIKFNT

12, IR & 2 & b IXBSRERRZE O Fhf

13. & MpkgEE~ v ¥ v 212 B B T — Rl A

14. A2 FEROD 72 8D DE LA - Bbi T 0E

15. LHZRBO-bDO TR T30

%2 —ZADBRMAER, LB DR — L~ —

VIZARPLTH B,

W=

Al 75 B

(=2}

172 74— MER

Mo —= v a— 28 THIZIZ, HIESINELS T
VIr—=hNEWIEEWTWS, EREMEEICRT S0



BHRERZEVIES p.176—178 12D 7=, Zh1#E D Bk
I Ay MEIA YR —%v hTRARESLTWS,

SMEHIE. TRV NV EE LSS v], [Hizk
DEHEZIFELZN], EWVWozb DA% L, EHANRIZ
BIaMEEtEnES T, MHELZ] WS HEEHN
94% Tz, /-, P —=o v a—2A% E50F
LLT, BMEES UXREHFAX Y 7L DRFHED B
Fo-&OTHB,

SERIE, I-2AHDOF—LR=VEHR LD, Z
FBHEIZIZDODP DL ok 5 THS, XREDER
HDUEZD, HEFAZR Yy 7EDFELEVDE X,
BRFBIIAIEEZLO>TH S,

WEAE £ TiT > CE LA HOEMMBABTTEL WS
BRED-7ZDT, ThEIEDT, I—AIT&>TIL,
FIH 5528 % Bla U 7=,

17.3 SE&RDHFE

HARTIE, RE & AT, ERFEZERICERT—
AEHFEVZLRVOT, EEHOZ O3 — A%, L
CHFZEIZ VW SN T W2 FEEREM % 2 > T, HME
MHEET 2 L\ S5 T, EHEDHRAZO O
FIZEERZEE ZH-oTWE e BbNs, 5%, &
HZARMRR R EEL T, 20 &S ki
KB LRBE NI -2 %2 2 Lidk, HRDEMY -
MRBZIZE>THRETHD LEZOND,

WEEEIZE &l E, 7o — b2 RB 2, LHFO
HEEIIRZZHEDELS BTV ARNWI Ehbnrd,
o b M —o v o -2 ML TERT 5H
NEHETHD, SHEEE. PIHO—HEEEDEAIZ
HTAIRMEE-Tz, I—AXTF—< T &z, fgEg
ZDIZHERFMIZES DT, 2ETEDL SVDE
B % & 200k, SHRRET 2 BENDH 5,

*6 http://www.nips.ac.jp/training/2013/questionnaire/ TC2013Q.pdf
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18.1 HiE

MO TIEKFEOMIERT. Koo BRRIEROMERR % [5
FO] LR, I EERS N FETH -,
UL, WFRICRT 2 MBS L <Mbhd L5
B0, EEBEEE o TThbNTWAIFFIE, YR
NHERICHTAHAETELE2BELTVWD, ThiEW0nb
W2 T3] 2 IXBIDRITIZE T B AR E D &
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PAF 2013 A OTEB O % 777,
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e R 720 © 70 < BEHIE T & 0 &[ 100~200 #2935
MLUTW5a (HEVIEZR), £72. 2008 4£ 1 A X v Al
U= D3 E#HEE TBWwWh A =—=2—2] X, BAT
8,500 MK A U, Hickli i K721 T < 2E 2 5
DI NEDENA 273, B EREE LT orEl
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e o7 M) —FiEEE T E— LT BT ITi
M Av, e e o A X0 Bl IR b ke & R 3 A 22 Al DL D
MAEEN U, £/, 2009 4 11 HIZBARK L7255
RBAMANEE Ty 2Lk vy — ] 13, FERICBIT
LHBHME LT, 2ETHE 250 B&2BR THES
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RS DR - 77 MY —FIEEOHEIZDONWTE,
LB EE DO ER S K OCELWR 2 I —F «
3= LT, BT bNTE 2, BIEIZEE
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FEL, TITHOLNTWVWAMIENER, DL DI
HRIZ T E—= L LT WL A, 1220 TH S ﬁ%b
TW5b, MEBIZTONSE BRRIFEHERES v Ry
D hIE, EOBRRESITTCNVDE, £722010FEL D E
HERZHE S T 3 KPR A 2mTo > v
R LR (A - B 7 —74) L, KEN%
Uz, BRIE - MIFTH e 0B DWTIX, 2008 4
JERRE S N I 3 WHEeAn [7 7 b — FIGE)ERE
B2] 2, BHRAEZERXHMBTAEZRA
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REDHhEED, NHEEORFAN RN T B AL
Jild % TRRDORIZAEE ] ORLP, HEKIZE T B H
B3, WG RERDZ T A, 2013 H£E T 5 HH & 72
5 [RZE=IK in HW5E | ADS s STEIKWES) 2 J&
BILTWa, 2013 4F 10 IR SRE MBI H B ARF
FIFEEHEART I RE) & 72 D B ITEE S N
BBAVEE LIEB 2R L T W5

18.2 (EREBIFRS

TR BRI 2 D BRI R BN RIE AT D & 512,
W TLIKIZh25,
1. "—=LR=VZHWI-FEEHEE
BIRFRE DN, mFDHENEDREN. TV AY Y —
. RREWE KRB F DR & KB D N F T
EITET 2. AMIGSE, SRITHORNZRE 2175
TW5, BUEIEEEDHALES T DS DHR—
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4. FH - ETHE - XU Ty MEK
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7. BEREBEGRA ~ O IR R AR 4t

8. Bty VRY T Lt

2013 FEE I, 10 HB LU 3 HOKES VRY T LIS
WT T —ABERZTV, 2012 FEE X D Sz T
B Ed N WE - AV -] HFAEHICLD
Rising Sun II — HARRFAM SRS T 55 & Bl &Gk
H—CIXZEENEEET 72,

9. KFILFEF B> >R Axtis

2013 I, 11 A RZEILAEF AEE 2K D > >R
VULEHER - EHET A =T LI TITo 7, EHEML
3D-SEM ®E&H LD 7 — A @R & 47> 72,

10. FigH A —N—H A TV AA T — NV HE

Ml Tk, 2013 FEE L D HND/NERK 3. sk
IREA—N—Y A TV AR — LHEER L LT, HR
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2008 fE & 0| R - Rl AL EAR % ol & U 72 B
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12, e I i 2 <5 I, & oD i
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1- 2 HOWEERTL AV Y — 22475 T X/,
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19.1 #HE

H kR B o 1) 36 1 d Wi EBUF M o g i & D
WT 1979 EDSTHONTVWEIHEETHY, ZD5HD
THMARFZE ] 42 E7 1% 2000(CFER 12) EEICRR S 7z, BiK
RIZGEIBIC B 1 2 EAE D S EFRIFZE I 2 B IR IE V5L
FREENEE LT, B2 EMOMER & ik % #
S5 ZezHWE LTHESINT WS, M—IcB
T AL ([1] M - 47, [2] FaE - wEEME: - (B, [3)
118 - VAT L - BFL 4] FROMREYT) LEDT
(1) Rz # FRseE 2 5 R & Uz AMEHIRGE. (2)
FEXIEE TN — T D T — THFEMSE (3) FHD
TS RIS 2 B3 § 2 72 DIEH s I+ —, ® 3D
DIFH % ke U CHEMEL TE 7=,

MFEBE & Ui, B2 (NIH) &~
O [E S AR 28 i 2 T (NINDS) 23R & 72 0 |
NINDS % & & THREIZIZBEfR S 2 NIH &2 F o 11 ##f
EAMSIMLTWS, HRENIZEWTIE, KEHLH
BB TH 2 EHZMAMAID LD ET>TH
0. PSR & NINDS O TH Y Zb I -5
FZR D BBIESE 2 N> THELZED TN D,

HAM D 5 E4E 3 HRREOH FIEEIRE, 70—
TGS % AR 6 (RRREE, MRS I — 2 A
1~2 B L T\ 3B, 2000 FED S 2013 FEE F TIZ
Ft 151 OIS HEE RO S Nz, FHERBEE IXEMT
1,400 HHATERTH O, HREDKE - RekENE
AR TH D, HHEREIIEMEMIH CAHEL T
W5, B ZEE O BORIRE & K. AR 0 ARGE
Iz = 7Y NI TABLT WS,

BHIZ&EBAY Y e LTI, IEHREICE D
FHEEDT A ) AMOMHFIZSINT 5 Z EDF LW
FEZS - BRI KX ORI 2 HRILE
BHBDOEZ ooz, BREEYFR—-ITHS
I — THEMSIELE L - R E KT 5
DIZRE AR o Tz, WY I F — W 7= 5%
FIRDOBA & iz, PR BRI RLHKDOE > T &7
7o KREMITOARFEZEDBFEIZ, NIH 552G 12
o TWDH, MRS E OEL LML ke
NIH & 0 g3 C\n5, X612, KEIFHEHEY

*7 http://www.nips.ac.jp/jusnou/
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T b BB AR D OB % %9 5 NIH 712
FTh AT 4P =2 I3EIZE->THE>TE “X
W 77 ZELTWS Z I3, AADME LS %
—EBRREIEE-0D, KEEDBATH S,

BB SEEET AV ERBFOFROMED 7280
(2. HRBUG 96 DIt5E e A7 5 [Elsct I ) — (2014
IEERME) ORHFETEI LN TER ST,

19.2 HEEBLO7SHDEY HH

A EE L5700 e LT, 2008 4F 3 HBfE
D 85 M H AL ERRE (FaR EARBERLEAE)
TIvFarveIt—zhM. ERFHTER THRMN
B EIToZEITIED . 2009 4 9 B DS 32
[ H AR A KRS (K2R - fHEENRE) TT v F 3
v IF—%, 2010 £ 9 ARMEDE 33 [MIDFEKZ (K
REJABEE) T, FVFRALIZVUVERYY
L (TEEE) ZBAME L7z, 2011 4E55 34 [ (K&E Kb
o der), 2012 458 35 1] (K2R HiMA=282E),
2013 455 36 [0 (K2 E - IR SeA) L 2ok %
FEER U 7z, 2013 4E55 36 [ H AMRRIZRRIZBIT S
NEIZLLTD LB D,

HTITV— FVFRAL I=ZVVURIT L

KA SOV HRMN « HRBIZEBAN R 02 TIsE] 2
B O

Introduction of Japan-U.S. Brain Research Cooper-
ative Program (BRCP)

HIFF 2013 4£ 6 H 22 H (+) 11:45~12:35

i [E N A EE BR 28 Room7 (RoomB2)

A 1 mARTLE B (RERR R BE AR K
o 118 A LS G R S 1 R A UR)
2012-2014 4 2V — 7R3
Prof. Colin Camerer. Division of the Humanities
and Social Sciences, California Institute of Tech-
nology)
[ H K O R AE 2B 2 BRI s B2 5E )
Interdisciplinary neuroscientific studies on decision

making between Japan and US.



A 2 EARRE— SE (IST Austria & AEFLFSERT
HeAT:)
2012-2014 4 7))L — T[S HE
Prof. James Trimmer Department of Neurobiol-
ogy, Physiology and Behavior, University of Cali-
fornia, Davis)
[ =T L 7)) AR & 2 RN o> 1 A
YF X RN T T ARY VT DfEKT
Freeze-fracture replica labeling reveals ion channel

clustering on neuronal membranes

MR FEMEE I =2 =T« — IR LT, Bik%E%
MR EE S IZZDOMBENEE BRI LI
k0, KREEOERZTE-LTEI N TER, K
2, HRBBI I E DR REREBHAVBAONIZZ
EmE I N, REEOMBRRIAFRAANDT E—L
EtHafrbhize BET 5,

19.3 [kERE

H Sk BL 22 Al 5 1 F2E TN S92 ) 70 55 o R 35 1k H SR B
JFHEREDE T 35 2014 FEEZTHMTH v, HEMRS
DO HAKRBFHBEDIEE - EHHVNBETH S, 5
#% % NINDS AKER O HEMY %2 ki L T\ < FE
THH, SHEHBOTFTEERLED THRNGOHEREH
IR O RB I K D BT TH D, TD

EER - HH A SQEICB W TREANREEZKAS I, H
KOMBHEFRDFED 7= D ARELEO BTN E E -
TW5, MBENEEKRE KBTS~ 2 OFEKIC
BWTHO TEWEMAMEEZ G T 2 KEANEET D0
ik =R R AUNES | SN AT L OR X AN/ PR SS i!
FIZHETE T ARVWZ A LIELIERETWS,
D& SR Z FIRT B 721z, FHF O FEFEE IR
B, ZV— T oG, BHONEREILET 5720
DEIF—FREEHTH S, FEfitd 2 AFEOPHM
A% AU 2R R EHIEOIL KT & b, it %
DR EMEEDOERE D B Lz, HADER
B OES N2 @D 5 Z eI NG, SN
BHEZE O SR, REVERR, 2hgI LY T—
¥a UXRFEERE OMIHE, ML - s b2 02
LEIZKRELETEIHOTHY, MOTHYRHRET
HD, KEMIZIE, FERRO NS 2 [F= i E
DOHUAAPMME L D Z < FEONT SN, /R
D &S A _EHMBEIXHKZITTH 72, L LEahk,
KENEA VR - o & BRI B 9 5 L [ %
O hEELZEKBLTVS, —. HXotglEEZ,
HAEDOHEEOHIRIZ & b, BIBIIHENL TRTW S,
DHRE DM EDIERED 2D IZRA R KHED FH
BRBHLRA RO 55, BARRIZIE, PR Z 3,000
JIFIRREZHER U, A FMEE 2R L U F %
HIRAE D3 FH % B2 D 5 REBAEICHRR T 5 2
ED, REIZDO R 7-AREEZ 6NS,

-
—

R 00| 01|02|03|04|05|06|07|08|09]|10]( 11|12 13| &
S 7E R IRiE 4 16| 44223231311 2] 38
Z N — TR 6 | 81289 | 7|6 |6|6]|5|6]|6/|6 /|59
IEHRHE I F— o2 |1|2|1|o0o|2|1|1]2]|1|2]2]17
&t 1014 (18131310 9 |10|10| 7 [11| 8 | 9| 9 | 151
a1 - Mk 6 |1 |7 |56 |2]2|3|[4|3|5]|2|3|1]|250
FE-BE - oo 31|23 00| 1|2 21/[1]2]18
Ty ->vAFL @A | 2 (10| 76| 5| 3|5|5|4|2]|3[|3|3|5]|63
IR 2 3|1 |(1]o0o|2]2|2|1|0]12]2]|1]20
&t 1014 (18131310 9 |[10[10| 7 [11]| 8| 9| 9 | 151

1 HRBIAEA 2 TRFZE) 28231 2 HA O 22 I EE

70



20 FvaFinaA)y—27avzy bk [ZEVHIL]

FEERFR I S 2B OHR TRE € Mk
wmThdVIVEHOHFTE, =K IV (Macaca fus-
cata) & & <IZFHAYE O =R INEEREAF 5T ’ﬁ Zeod
TERVWETNEY L SN TE 2, ABRIERYE D
xﬁ@@i@ﬂ%lﬁ&t@ﬁmmm#iii?*w
L5NBED IR ESDRRNE B E X, AEDOMRR
B E 2R RS & LR T HAREWIZHSEH =+
VYN DEG - LRI EATD VAT LD % KD
% EE) % BE U 7853, 2002(CFER 14) FBHEA O SRR
FAF A E S EAIEFZE (RR2002) O DS 3
FAUNRLAY Y —2FTY 2 b (NBRP) I2 AS21%
T4 =YY T4 AXRT 4 & UTERIN. 2003(°F
Ji% 15) R K O ARG BRI BAT U 72, 40
SGRRIEED S DEFEEETH o> 72h%, 2009(°FK 21)
EEPOHIBIFEEE R o7z, TNETOREDLS, £
BLEERR SR O BHEBER PR HGEH L 22 0 . REFEE
Tdh 5 AR TERE (B2 II5ERT) & BT
H B FHKRT: (BEREWZ) PEFETEEZIT>TW

44EFE NBRP (3 12 4EH (BB 3 1 2 4EH) 202
PA AN VDI 2= & RN A VR = B AR
U Tk & 11, 2013 (SRR 25) EEHER T LT, &
AR AT (RERFEET) 1% 1 6% 2331 75, R ZLA
(4 HEHRE) 1% 9771 HOFHED %21 T\ 5,

B EIEFEEORE L LT, 20145 26) 4 1 XK
DI RT, AEEFE (RESHRICERT) LR
BEARSTAT, FNFNIT 276 HE 215 JHO YL AYEGE
RFFE UTRAE SN, SRR RT3 2 F ki
DWTIE, EHZERIZEAT 158 B, RIS 168 U
ERBETLHIIE->TVWS,

ROCFEZIEL T, AAEO=—XITIGA. B
[E20% 4 2 8], HATEIE % 4E 3 (8] & WEAE & 0 [E15% 5
P U7, RENRBEIESHE, 714 791 T A e
IZRRIRL . £ OFER, IREL BEYYED S E AR L 72,
HORHER B 529 2 AR X ME B 2 W BEZRBR O WIS U 72,
Stk AR B IZ AN, S5 HEREMEX -
WL,

RALERIX, FHEMB» S SEEETT. REt 418
GH, WIGEEORE 164 fF, MEEER 7T N fRALEREE 30
BERE & 7 o 72 FRALEARDTE MR L 7222 DR & L T,

*8 http://www.macaque.nips.ac.jp/
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i DK DO, (Nat Neurosci), MHIEITFEH, &
JESEIR D, B4 DB D FE (J Neurosci) (2B 5-
5 MR DR R, R FEAZ X o TRE D
R[] 3% 2 BRAE AT HEIC 9 2 BT FIEDOBHFE (Nature, PLoS
One) 2 &, FCHEHE BHRVTWS
ZESFEEICBE WX, EEEEARFE 4 ML,
FOR &gk HEMEICOWTEH L2, HIGREIEE
RTIF, WHEHEERT D L HITHFEEHDOFE -
Bz eBUTHHEED =R U YILVEER - ABRED
WHEIZERL 72, HAMREICE LU TERBEREZE 2D
ZEOZER L T, R4EFHY O HEDHME: - Mk
I8, TWODEEREH @MU, FEICHITT
—EDERVERTEEEX D,
YL % 2 ERINFRIE, SRR S 15 K,
Y EBRSOT RS 5 OHFEB O & TP T 0,
S U7 EENIN U Tld, B2 EERENYE B, RS
JEX R EEHELEDTNWDE I ETE—L L, A<
HRXORBE2B/L2IEVERTH D, £/, BEF - &
MBI DORRICIIFERHET VABELFTRT
HodIZ e, HYERD 3R(Replacement, Reduction,
HEDWEWEROHEEIZ K% E
WTWBZ 2 R<HEL Tz, AT Y
RYD LM (11/22), BEHEZERIIEIT 5 R A X —RR
S EDINRIEEIZS hE AN, T T=F Pk

Refinement) 12

BIEIZDNWT ), —a—AL&XR—, XU 7L v RED
PERR - Bidds, h— L_R— 82 k BIEHAAE L IEHAH
IZBHTW5B,

ZOXICHEIREAL TEH, EBEORMTE
BPLYFEEZ FE>TWVWDBEWIHENHD D, HIE
FHBETSHI%E NBRP i EEL LV kbS5 T
W5, ZZCHAELABPEEEMTENETNE ML T

WB DY = ZHEOENLEMED D A TH#EEED
TWb, ZOXSICEHLLTWSZ EiItkD, &5
B B5FAER D, AR 80~90 HHE 4 L CTAHEM 70
S AT 2 RHIANEBIT L2, ZDXS5ITLTZ
NETELNTEZHATOEREEE A% % 5K
BXHEDD, BRLAREHEOMERHEED., L0Z
TEMNZHERRIN D dd 5 HEDHEAEIZED TV EZ,
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., ZRb, EHAESED BRI 2P ER T 5
Bk 2 E ORI AT T, IMEFAIC T A5
DHIFREE->T WS, ZOX> R ERF 2, T
RATHEBNT 2RIY) OFEBEHEBL, HH2~NDGH
% W2 SRR 2 7 BRI S 2 MRS I HEE S 5 72
SCREVEE T, mm&IﬁmDﬁﬁ&bFMﬂ%ﬁn
MRIEHEE 70 75 L) RBAIR L7z, £ LT 2013(FEAK
25) EEETIZ, IFOFE A-G BEfI N, A, B,
CIFBEIZTLTE D, 6 FEHD 2013(3FEL 25) &

&, #i7zio TBMI Eiffix W72 Bi 8, Rl -
R A5 D v BRAZ 7] U 7o B ZEBRFE | % HEHE T 2 A5
Fruv s b TREREETNVEYOAIL - & KARH]
DA =HLET 2AEHFE T 0 Y = 7 DRI N
7zo APLEERSTHT CIXBIME, IE DOEREMIAEE Y S
hny & TBMI Hiffi & fi 72 AL B, R - i iR
EQ RIS 72 AZEBAFE ) (PR 32 B HEBU A 2 )
IZSHET 5L BT, HHERVRES . HRIA5E
Wl 70 275 LOEE 2K E LELTW5,

CHEA Ty Yy oAV R—=T7 2 —Z (BMI)
DBIFE (MR - IAOES)
CHEB LAYy Yy oA v R—T7 2 —Z (BMI)
DRFFE (EHF5E 6 1F)
- R C MAMEDEWE T IVEIYI OIS (K Bt
{iE1E)
- PR D H2MITE 2 R B RO
oﬁ%ﬂ%ﬁ%-ﬁﬁﬁ@)
T E DB O Z HER T 2 D5 T
(%ﬁﬁ:m%%ﬁ)
- PR F KGR - piit R B o i ik H HE9INRLATE (L
AR R, i, ERHEAER)
- PR G INRIEITSE 2 KR DRI KRR I
IO (W - HEL=Z)
W, 78277 AOFMIIDOVWTIEAR—LAR—V0%
ZRI Nz,

FHI - SRR

i
™

*9 http:/ /brainprogram.mext.go.jp/
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MERFEE MR REBHEET DTS A

211 MRARRSERSER RE
BT Z X A D MEBDEHA -

fiTDEEFE ]

D) M=
B%7-25

BRALRITENWT, HRNTEOREEIK & 228
Lo THED, INHITHT 2 FBIN R Y AIRRE
ZHFEL. MEYRLEREZHEL B 2 L PBRREORET
%, THE2MITE DR L 72 2 INBEREDFHI - KB D
7= DIEHIIIFERSE] (R D) B FHE IOV
TIE, 2009 FEIZRAEKT ORE T M#ER & LR
EEBTN— TSN, FED TR o1 M
REIB, 5> 2 7 L2 B S 2 S IR0 D B F IR R
(V=YX VT LA v~ —0—) OFMMERKET L
T, Rk - ARRWFTE O B & 7 2 INESRE & BEAE L
ZOKREZFHAL - B L. X 51232 DREPRE D
ROLBEIZEERS 2 Z & 2 REROERHEBE T, Z
DHEEERT 5720
1.tk R 250 7 Ltk - 2T EokRE
FEREIZBEY B SR,
2. tERVER HIHS 2 WM - fEERICBTS AT
3. tERVERE O - FEG - IRERIC 1A 72 SR EIRTAE,

WD 3 DODMGIHE & FE L. REHETH 2 5
KFEE T OOSMEE (EEZgeAT. BALERIZE AT
KBRS, BORERBERERT, ENRT:, BHRTR
. ROKBNA AV T2 A%ERT) TSR - BaTs %
752 eotz,

FZEIEHE 1 Tk, (1) kM oR#HEaIa=r—
vayv, RO (2) AEFEBERICE T 2 MHF & DB&K
DOBINLIZEH U, #h2Vk - #h209478) 0 ZRMIH O
DFRREBZIFRT HZ 212X 0 ZDEYENIE~ED
FrRZHEEL, ol EARIISVTENS &l
W32 HEOWTHIZRERERETT S,

g2 H 2 Tk, HEhE 2 O, R KO -
RERE 0D B A & 2 D5y 725 5
U, Z ORI R & #7270 AW H Fa A oD i Al % B
35,

WZEEE 3 Tk, IRNMERGERE (ABEA X2 b
Z L) XM IR O G fEAT, EAR TR R OE T
JVENY) T DTS % HEtE L T, HERRAT IR E O sE iR



DiEHEHRTH Iz HE LT 5,

ABRESEAT (KR HE EREAEUR) TIE. TH#:
RHEST DR & R ORI & £ O FM - FHEI
HAfiobiFE] L OEHD T, EBEOb MERTENICS T
2R IR HIEA & U, SR O INEERE - IR - 178D
FHEEZRFET 2 Z L 2 HIET., dFMIEb T LB D,
[ #]

Ot A8 EEHR AL D MRt LA AR AT

(1) B8R (2) Bk (3) Lo (4) ik (5) 15
FHIZ DWW, BERER MRI 72 & C AT A RE 7R AR % VR Rk
L. fsggestlzir> 2 sk b, AR, A2
REL Lo, LEIZEDLZEEEHSIT 5,
oI, bhOREHIAI 2= —Ya VIZBWTEHE
REARIE NI O MR ER » T OREERE, o ITH
TR e FERIBROMEMIZIZDOVT, & b DOMBEEET
A=V VT EAVTRGTT 5,

QEM DR - FTEFHANE B & OCEEUE K D K FEEE R
IR E 1HAITE D B 7

HEES & T OBy & &I EH T E B RH A 3 IR
FTEIMEMRITEEE (E—Ya vy T —XF Yy 7Fv) &, #
o HELIZ EH S B - o OIREREBIFHHIEEE I L D |
BEBUEAR O BE & Bl R L TRl %, £9°, [~
ADEFRETEE, S FTIZFOFHE 2 K ITHRIIF—
A OBEREEZ, Z22BECHBEET VEHWTER
b4 %, 56122 ERAREHI MRI 27 A% W
THANMHE/ERAREO MR 2175,
@HIEKZPHEMERL - KRIK AL RRFEGCAT - KB
A AV A T AR & O

B KFOEI TN — TR LT, HREM MRI % H
PASE A RFANEH U T, R ICB5 3 5 kg S
DEWEHS T B, EEEMEN I V- 7. B
KNG % W7 M EREGRE % /ER U . 5 B T O MRGEE
BEDDEEHIT, FIRKRFONEH TN — TR ERE
NEHT BB BRI EITS, THITMA TR
V—T1Zk b, OCTHEINZFEOREEHADEAH
afReE - EYME R MG LT <,

[ IR L]

Otk 2R ZEFR R O MR LA i

(1) oz

i & DB X D AU 2 @Rk 20 S o —
DTHHMT L T OMBREB LIRS 72012, Ti#H
OH| 2BATEHI e THODHEIZE > THERLINBHD
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THUIEIHZEMEL., ZORBEEIIE U7 MiEE)
12D\ THERE R AL IS I 7% (EMRI) & F W TR~
7o AEREOTEEHVE CEREH EHETZ e
5, HOAHERMNIZMHS B OEMIBEOMREE L LT
EVNEETHDLZ AL /2,

(2) #Eidik

B4R £ TOME T, Extrastriate Body Area(EBA)
DIEF S E MO FIEA R URIZ (B HAi), Bt
DEMENELRD & EITHREL 2B Z & (R—MHRR)
AL, EBA THMOBEEMRERE N TS Z LW
REI Nz, EBA OBBEZE & D MR T 5720
agency detection & social contingency detection %
ThENIT SO EBA OFFEIM:%2, F—#EBHFENTH
BATRE AR 2 BAFE L. B EITE A U TREER MRI
FEBREIT o 7z, EBRSMNF X IMRI R, HEfER
> THREB2 PN THRELZIT RV, TOM, FEHE
B AP HENC IR U 72 B S BIE £ 72 I3ME B ED
BET 4= RNy 7 LTERINEZ, HET7 14—
Ny ZIFEEONE (—H. A —E) LERDXA IV
T (GBI L, BIEH D) ZHIML 7z, FOEER, EBA
FWTNDBETHR MR EZRUZA, /A NAjH
HEOEIIA M RE KL T Wz, ZDZER5,
mirror neuron system 95 26 OEEIZ. H
MXFNC BN THERIIBEZ AL TWEHDEE R
5Nz,

(3) rItt = TENC B 5.0 D EER & HK
HEERESROMOBEBREFTARD 720, BROHER
H2ANPMMDFRLZD 2 N R— V&M s A LA
5 X A7 (cyberball task) 23 L., EMED—AH M A
POoHER TN LR 2 FRABIEICIOEOD L 7,
FEABIEEIZ LD Z LIZEBL, IMRI EBRSINE &
UTRBEEZEE L2, REHFTLRASBATE,
HRINTOVIHFAD N ADPA D L BT, #iR
BROBERIGEENARONEZ L 2R L7Z, [EBEWT
b OFRRARDOTETIX, BB H TIBRERLREE & |
P EE TR BN E L HBE L, 202 eh
5. MHERITEINZ DT LD RV T+ 773N (5
HRIE) T K D &ERT B2 &, RIEESRINR D
THIMEEROFH TREI N, TOREITHE L IE
HEET B Z A EL N E o7z,

(4) ARG D ¥

FLHRIC B T BRI oM R 2 | K & D B IR
TEE) D ZE I 7R EALIZ BN D NIRS % W THGET U 7=,
TIVF VAV Rl (IENZAR TIREEIC B2 2 HMET 4



TIRBAIICHZRWEE LK) 28R L, BIOEHES £
VR4 361k (Near-infrared spectroscopy; NIRS)
ko THRET L7, ZORE, 4 7-8 v HIRIXIES
DT IVF ARV e ARITEF U (DX 0L
DT NF VAL RES LD L EHRREPIERICEL -
72) DS, 56 r HIRTIRWThOmEGIZT L THE
FERI Loz, BB T8 ry HRIZBEWT, [EMOD
TOVF ¥RV R RBIEE R T 3 A2 B M SEER AT o B I 7%
KISDERERBMARD SNz, —H, FLo7IVF
VROV REGBIE I, AT W, A
BARBEINGRENGEr oz, ZOZeh5, TLVFV
RIVROEEFURTHoTHEBRT r AR B &
ARIHEHERETEZLRARRTHE L, T5HIT%
DB X BB G- L T 5 T & RIRE 1
77

QEM DR - FTEFHE B & OEEUE R D Bx BB
IRF 5 IR D BH 7

(1) 2 fERFE O EAEHDE &

FIDWNE D 2 ORE) % [FREEHI$ 2 GBUEAR I >
ATLERFEL., INEHVTELZT — X IZEE
BE S lal € T OVIRIL U 72 R R 5T F15 (Akaike
Causality) # AT A Z L2k, 71 &7 MZ
L ofliE D K7 2ERGHT S FEERMAEL 2,
FDNT A —RPHBYEMEA % KT autism spectrum
quotient(AQ) DIEE MBS 5 Z & h o, it & DIFEGHE
WDt A=A —fEfiE DI FZEZXNZ, &
512, Y AT LA HVWTHET —L%217>TW05 2
HePEBERMICRS LT — 22, AR TEE
T2 EbDFBANTE (hhb b ) ©7 18—
VaviEma—YarvEEAL, EigN—Ya R
FERIZMA S 5 Z &% EiF L7z,

(2) 2 fEARFREFHI MRI & A5 2102 & % HFRFEZ O 4
ok B AR fe

HEFEFEOMRIEBEAIES 2T B 7201, IRBREHH
Hre 2 a8 2 (ARFEIREHI MRI & 2 7 A & FHW T
BEReatill 217 o 7, HEEFRHREOZIFIZED, T4
&7 Mo”7 NEEILE X mirror neuron system
(MNS) & UL THIS N2 IS DHT /7. FrIZH FRTgHEE
AR L, O THIEEEIC B 1 B LI I3 ERE R T
R CRER RN TH v, B DI FEFEERE I
L OBRIET 2B TH 572, ZDI &h 54 NafdEEE
FEMOEELE L ZORBRRICEET 2 E RS
nr-,
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(3) R R FI B R S I D i 24 Ak

MR TE BN EH I D R — & TILAL 2 BRI 12 W TR I EE
% MRI GHlll & FIFFIZI7 5 Y AT L% B AL, dual
EEG-fMRI % a7 L 7=,

OF SnPNES 7 VS RIPN TONE RS 23221 5 TIPN A
A A YA T v ARG & O

(1) BHIFRZFREMRL & H AT, BHERIE I & 2 M BT
& W72 BRERY MRI % H BE BEREAEA L T, $
REEIZBG T MR OENEE S M Lz, &
O A PL7RRE g ST 58 AT RE 2R Social Brain Marker
ZHHFT B HINT, LR NBEREE R (resting-state
fMRI) % i3 2 ABEMEIC DWW TG 217 - 7=,

(2) KBCKRZFEAE2ARFGERT & ST, i % B CRE
filid 25 (ER® D) & EETHAM T 2 50 (LR
L) 2 & OHEERN MRIBEAZ ZE L, MRI 77— X % &
HEARZEATIC B W TN L. FBIRIA (/&) oMkt
HEZWHS DT U,

(3) KBNA AU =¥ AffZEfr & AT, A\WPE %
FAN 72 I B S D MR R AT D ¥ LT, B M &
R E U HBRER MRI % 5206 U 72, 210 5 KAl
IR AL DRI X0 S T T B 728D 1T, R e
PAHERE D R AR 2 % FHI L D DM MR 2 4L % $E6E
) MRI TEHIL. BRI O 2 0 & g
50O AUz, R S RIS 3R Bk
W S ETEHHREI AN DBEREMRE A IC K W KRR I N D T
EDbhrotz,

21.2 BMI&filiZ AW BHILXIE, /5 - g
REBEEFORRICH I -HREFRE (BMI
$)

[H]

[BMI il % Fi\ 7= B8, K0 - iR B E D o
AR A0 72 A2 B (BMI Heffi) ) (2B #AR D B
FIHABEP R E L 0 KRS SHIGBEERANR
FDIN—TDOTBMI & fli\W/zilE- 33 a=r—v3
VHSBEDRFR ] AIARERE (2013(CFBk 25) 4EEE) 11 HIT
IR X, BRI O PR % B SR O 2 )L — 7
M. ZONHEBEBEE U THRIZSNT 52 L ko7,
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Introduction

I am pleased to submit this external review of Pro-
fessor Tadashi Isa’s laboratory. I am an Associate
Professor at Duke University in the United States,
where I oversee a laboratory that studies circuits in
the primate brain for vision, cognition, and move-
ment. I have known Dr. Isa by reputation, and fol-
lowed his publications closely, for my entire career
(PhD in 1995; Faculty position since 2004). It was
an honor to visit his laboratory in October, 2013, to
tour his facilities, talk with him and his scientific per-
sonnel, and learn about the details of his program. It
is clear to me that, during the past 5 years, Dr. Isa’s
research program has expanded into exciting direc-
tions. His current research program builds logically
on his prior successes while incorporating the latest
technologies. Particularly impressive is his ability
to tackle complex questions of systems neuroscience
using a masterful combination of approaches from
genetic manipulation, to electrophysiological docu-
mentation of neuronal signals, to biomedical engi-
neering. Compared with laboratories in the USA,
Dr. Isa’s group is at the top level;, I cannot think
of another systems neuroscience laboratory in the
world, in fact, with such an impressive combination
of depth and breadth.

Research Overview

The big question that Dr. Isa has been trying to an-
swer is, “How does the primate brain generate highly
precise movements?” He focuses on the two modal-
ities of action that, taken together, set primates
apart from other animals and contribute to their eco-
logical success: their rapid eye movements ( “sac-
cades” ) and their dexterous digit (finger/thumb)
movements. The saccadic and digit movement sys-
tems are widespread in the brain but depend criti-

cally on two structures that Dr. Isa focuses his re-
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search on. For the saccadic eye movement system,
the crucial structure is the superior colliculus (SC).
For the digit movement system, it is the primary
motor cortex (M1). Dr. Isa’s research in the early
2000’s probed the fundamental circuits and functions
of the SC and M1. Since 2009, his research has built
on that foundation, to examine the SC and M1 in
the context of larger circuits. Specifically, Dr. Isa
and his scientific personnel are studying the inputs
and outputs of the SC and M1 and examining how
the areas contribute to higher level behavior. As the
culmination of these studies, Dr. Isa’s laboratory is
now asking the questions that are most compelling
to society at large: how can we use our knowledge
from basic research to help patients who suffer from
impaired visual, oculomotor, psychiatric, or motor

functions?

Circuits for Eye Movements

In my own field — the study of vision, cognition, and
eye movements — Dr. Isa is best known as a leader
in the study of SC function. He was a pioneer in
taking a more reductionist approach to investigat-
ing the SC. Whereas his peers examined neuronal
activity in the SC using extracellular recordings and
manipulations in vivo, Dr. Isa designed novel meth-
ods for parsing the microcircuitry of the structure in
vitro. With an interdisciplinary approach that in-
cludes anatomical tracing, optical imaging, electro-
physiology, and genetics, his laboratory has revealed
the structural basis for interactions between the lay-
ers within the SC as well as the spatiotemporal dy-
namics of signal transformations within and between
those layers. During the past several years, Dr. Isa’s
group has advanced this work into a more sophisti-
cated realm, asking the provocative, circuit-specific
question, “What can the SC do by itself?” Answer-
ing that question would have important implications

for understanding what the SC does in conjunction



with the areas with which it connects. As usual for
Dr. Isa, his approach to answering the question in-
volves multi-scale techniques, from in vitro slice work
to whole-animal and human subject behavioral ex-
periments. In the slice preparation, Dr. Isa is us-
ing novel genetic methods for identifying inhibitory
(GABA-ergic) neurons in the living tissue, and docu-
menting the spatiotemporal interplay between those
neurons and surrounding microcircuits during stim-
ulation that mimics the events that occur in vivo. At
the behavioral level, Dr. Isa is testing what happens
when the circuit that natural dominates visual pro-
cessing, the retino-geniculo-striate pathway, is de-
stroyed by injury at the striate (primary visual cor-
tex) level. After such injury, Dr. Isa and other re-
searchers have shown that residual visuomotor abili-
ties often remain. These abilities, collectively known
as “blindsight” , are almost certain to depend crit-
ically on the SC. Dr. Isa and his colleagues are ex-
amining monkey models of blindsight, as well as hu-
man patients, to document the extent of these puta-
tive SC-mediated abilities and how they can be en-
hanced by various forms of training including classi-
cal and operant conditioning. This highly innovative
approach to studying cortically blind patients could
lead to new approaches for combining brain-machine
interface technology with sensorimotor rehabilitation

training to help optimize residual vision.

Circuits for Dexterity

While Dr. Isa’s work on the visual and eye movement
systems are impressive, in my opinion his studies on
dexterous digit movements (fine scale reaching and
grasping movements of the hand) are even more im-
portant. This work has the potential to revolution-
ize both our understanding of the basic circuits that
mediate hand movements, and our ability to convert
that knowledge into tools for improving the quality
of life for motor-disabled patients. The range of tech-
niques that Dr. Isa employs in his studies on motor
control is astonishing; I can think of no other lab-
oratory in the world that uses such a broad span

of methodologies, from genetic, to anatomical, to
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electrophysiological, to pharmacological, culminat-
ing in the development of cutting-edge prosthetics
for both research and assistive purposes. Since 2009,
Dr. Isa’s group has focused on the connections be-
tween the hand area of M1 and the muscles that
control precision grip via the digits. Those connec-
tions run through circuits of the spine, so the exam-
ination of corticospinal tract structure and function

A

main distinction is between the projections that run

has been central to Dr. Isa’s new experiments.

directly from M1 neurons to motor neurons that con-
trol muscles, and the projections that run from M1
indirectly to motor neurons via a spinal relay that
consists of propriospinal neurons (PNs). In a highly
influential study published in Nature (Kinoshita et
al. 2012), Dr. Isa’s group used genetic techniques in
an ingenious way that is beyond the scope of what
I can describe here. Suffice to say, however, that
they demonstrated conclusively that the indirect,
PN-mediated pathway is critical for adaptive plastic-
ity of precision grip after spinal cord injury. The re-
sults have far-reaching implications for the treatment
of spinal cord injury and the development of new
brain-machine interfaces that are modeled on the
circuits of normal, and adapted, corticospinal tracts.
In addition to this spinal-focused approach, Dr. Isa’s
group is performing novel experiments that combine
whole-brain imaging (positron emission tomography,
PET) with invasive pharmacological manipulation to
understand the extent, and characteristics, of cere-
bral cortical plasticity after spinal cord injury and
during subsequent adaptive recovery. They plan to
extend this direction of research into studying the
circuits and behaviors that support normal motor
function, including motivation and reward networks.
Moreover, they are working on elegant biomedical
engineering techniques for helping patients. Clearly,
it will take a large-scale synthesis of all of these lev-
els of research — from spinal studies to brain-machine
interface design — to solve the problem of how to get
paralyzed patients moving again, but Dr. Isa’s lab-
oratory is uniquely qualified to tackle that problem
at every single level, rather than with the piecemeal

approach of most other motor control laboratories.



Conclusion

Dr. Isa continues to run an energetic, highly produc-
tive laboratory that is both well-grounded in basic
research and visionary in its plans for applying that
research. During the past several years, he and his
scientific personnel have published prolifically, in the
highest-tier international journals. From my visit to
his facilities, I believe that his work could be even
more productive if he could be offered more space.

Dr. Isa seems to be highly efficient in motivating
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his personnel to perform as many experiments as
possible, but the consequence of this productivity
is that his rooms are packed from wall to wall with
experimental rigs and supporting equipment such as
computers, microscopes, etc. Dr. Isa is both well es-
tablished in the field of systems neuroscience and,
remarkably, still well into his upward trajectory of
success. I do not foresee him reaching a plateau any
time soon. I recommend with highest enthusiasm

that his laboratory be supported to the fullest ex-
tent possible.
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Review and Evaluation of Division of Endocrinology and Metabolism

National Institute for Physiological Sciences
Okazaki, Japan

Reviewer: Dr. Tamas L. Horvath

Jean and David W. Wallace Professor of Biomedical Research Chair of Comparative Medicine

Professor of Neurobiology and Ob/Gyn

Director-Yale Program in Integrative Cell Signaling

And Neurobiology of Metabolism Yale University School of Medicine

To Whom It May Concern:

This evaluation is based on my visit to the laboratory
of Professor Yasuhiko Minokoshi in Okazaki City on
September 6-7 2013. My expertise lie within the cen-
tral regulation of energy homeostasis with particu-
lar emphasis of molecular underpinnings of neuronal
circuit responses to changing peripheral energy bal-
ance and consequent alterations in behavior and au-
tonomic functions. All of the presentations I discuss
below fell within the boundaries of my own interest
in integrative physiology. Below I will first comment
on the principal investigator, Professor Minokoshi,
and then make remarks on the individual presen-
tations. Finally, I provide a summary view on the
entire laboratory.

Evaluation of Principal Investigator: I have
been following the pioneering work of Dr. Minokoshi
for more than 10 years. I met him in person 5
years ago attending the Japanese Neuroscience meet-
ing. His groundbreaking work on cellular adapta-
tions to shifts in energy balance has impacted the
field tremendously. His work on AMPK revolution-
ized the way we conceptualize cellular and circuit
responses to low energy availability and added im-
portant new insights to the mechanisms via which
leptin regulates the brain and peripheral tissue func-

tions. I would like to note that his pioneering work
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resulted in many high impact papers, including sev-
eral of them published in Nature. Those works, while
carried out at Harvard University, were derived from
his own previous work and hence he deserves all the
credit for the conceptual and technical aspects of
those studies. Since his return to Japan, he has been
continuing to pursue in depth those crucial biologi-
cal pathways in the brain and peripheral tissues. He
has been asking critical questions and approaches
them with state-of-the-art studies. In my view, he
is one of the most accomplished researchers in the
field of metabolic regulation with continued research
endeavor at the highest possible level and rigor. His
ongoing studies, detailed below, provide excellent ex-

amples of his approach.

Presentation 1: Shiki Okamoto

Dr. Okamoto has been pursuing the role of AMPK
in the hypothalamic paraventricular nucleus in rela-
tion to food selection/preference. He is specifically
interested in the switch between fat dense and car-
bohydrate dense foods. His studies show that ex-
pression of constitutively active AMPK in the PVN
delivered by lenti virus makes animals fatter on nor-
mal chow but leaner on high fat diet. Specifically
they find that in these animals there is a shift to

preference of carbohydrate dense foods from high



fat foods. Hence, they are heavier on normal chow
but leaner on high fat diet. On the other hand,
when ahRNA was used to decrease AMPK levels by
50%, it impaired switches in food preference after
fasting. It is yet unclear whether that switch af-
fects refeeding on high fat diet as well as on nor-
mal chow. They also show that the neuronal cell
type most likely responsible for this AMPK-related
alteration is that, which expresses corticotropin re-
leasing hormone (CRH). Cell-selective alteration in
CRH neurons of AMPK and/or optogenetic control
of these neurons will deliver conclusive outcomes.
Furthermore, it will be insightful to learn what gov-
erns AMPK in CRH neurons in physiological condi-
tions. Overall, this is excellent work. I suggested to
slightly change the sequence of the developing story
to easier convince reviewers of the great significance

of this work.

Presentation 2: Shigefumi Yokota

These studies aim to better understand the role of
AMPK in muscle with particular emphasis on type
1 diabetes. They show that suppression of AMPK
activity in muscle in diabetes induced by streptozin
improves outcome. Expression of dominant negative
AMPK in muscle leads to less loss of weight and no
increase in food intake as in controls when type 1
diabetes is induced by STZ. Potentially more crit-
ical, no death of mice was recorded after STX in
first 2 weeks after induction of diabetes. This is a
remarkable outcome with huge clinical implications!
Plasma parameters are also improved or less ruined
by type 1 diabetes in these mice! The exception
from this was glucagon. Overall, these animals with
non-functioning beta cells show better glucose tol-
erance tests. How this is accomplished is not fully
understood, but autophagy may have a role to play.
They also show that some miokynes are less induced
with dominant negative AMPK in the muscle. This
is an outstanding work with potential transforma-
tional impact on treatment of type 1 diabetes.
Presentation 3: Dr. Minokoshi presented the

studies of a graduate student, Ms. Tang. This
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work focuses on TNFa centrally and peripherally
to explore the relationship between central regula-
tory mechanisms in fat tissue homeostasis. First
they observed that intracerebroventricular injection
of AgRP suppresses sympathetic activity and nore-
pinephrine turnover in epididymis but not inguinal
fat, which itself has much higher sympathetic tone.
Intriguingly while macrophage markers are not af-
fected, TNFalfa is induced in macrophages but not
in adipocytes. It is accomplished by suppressed b2
adrenergic tone. But what is the role of TNF alfa in
the tissue is yet to be explored. This is a very in-
triguing line of new investigations, which may deliver
fundamental new insights for adipose tissue regula-
tion by the central nervous system, more specifically

the hypothalamus.

Presentation 4: Tatsuya Sato

These studies focus on AMPK in CRH neurons as
this system relates to stress. They are analyzing so-
cial defeat on feeding behavior and how hypothala-
mic AMPK and activity of the HPA axis is affected.
They interfere with AMPK levels using shRNA while
overexpression of AMPK is accomplished using time
controlled (tet-on) cre-10x system induces expression
of constitutive AMPK. These studies have not deliv-
ered data yet. But they are underway and will likely
generate critical new information regarding AMPK

and stress.

Presentation 5: Eulalia Coutinho

This work focuses on VMH-specific SF1 neu-
rons in glucose and energy metabolism. Remote
control of these neurons is accomplished by us-
ing the DREADD approach through which mem-
brane potential of VMH neurons can be controlled.
DREADDs are delivered to the VMH using a floxed
construct. Glucose clamp will then be used to ana-
lyze the effect of changing VMH neuronal activity on
peripheral glucose homeostasis. These are very novel
and important studies that utilize new technology in
remote control of neuronal populations in an elegant
and straight forward manner. I suggested checking

the accuracy of the approach using slice electrophys-



iology.

Presentation 6: Masahiro Kamijo

Here the goal is to explore the effects of nutrient
availability on brain fatty acid metabolism. They
utilize autoradiography of labeled palmitate admin-
istered peripherally, and, they analyze uptake of la-
beled material in various sites in the brain. They
already showed selective uptake of labeled palmitate
in different brain sites. This is a remarkable find-
ing as very few researchers pursue the idea of lipid
metabolism by neurons. It will be important to ad-
dress the cell types that actually pick up the palmi-
tate; whether they are neurons and/or glia cells. It
will also be useful to further test the sensitivity of
visualisation and consider film autoradiography to
This is a very important

increase the resolution.

and excellent study!

Presentation 7: Kazuyo Takagi

This work is exploring the relationship between
brown adipose tissue and muscle function as it re-
lates to whole body energy metabolism. This is ac-
complished by using transgenic mice in which UCP1
is knocked out and the muscle expressed dominant
negative AMPK. They are analyzing diet-induced
thermogenesis. They are measuring energy expen-
diture, food intake, respiratory quotient and body
weight. Diet induced thermogenesis was decreased
in double knockouts. They have elevated RQ. The

double knockout mice eat the same but gained more

Sincerely yours,
Tamas Horvath, DVM, PhD
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weight and had impaired glucose metabolism com-
pared to controls. The individual knockouts did not
show the phenotype. These are very novel and in-
triguing results. It will be critical to determine where
and how these two tissues, the muscle and brown adi-
pose, interact to affect integrative physiology in this

remarkable synergistic fashion.

Overall Assessment of the Program and Rec-
ommendations

I was very impressed by the overall level of science at
the Minokoshi lab. He has been pursuing excellence
at the highest level with cutting edge tools and very
important questions. I found lab members to be up-
to-date not only on their own projects but also they
were very much aware of projects run by the other
members. There was a general enthusiasm about
the workplace and the overall goal of the laboratory.
Professor Minkoshi has successfully maintained an
outstanding laboratory both from the perspective of
science and education of young scientists. I believe
that the National Institute for Physiological Sciences
Mi-

I rate his laboratory

provides a superb environment to enable Dr.
nokoshi’s outstanding work.
among the best in Japan as well as in the world in

the field of metabolism regulation.

Should you need further information, please do not
hesitate to contact me.
Sincerely yours,
Tamas Horvath, DVM, PhD
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3.1 Min Zou #i% (University of Toronto)

March 19, 2014
To whom it may concern,

It is my honor to write the evaluation report for Prof.
Makoto Tominaga. I am a neuroscientist who has
been working on the basic mechanisms for synaptic
plasticity and chronic pain for last twenty years. The
main focus of my research is on the molecular and
synaptic mechanisms of excitatory transmission, as
well as long-term plasticity (such as long-term poten-
tiation, LTP; long-term depression, LTD) of synaptic

transmission in chronic pain status.

I have known Prof. Makoto Tominaga for almost
more than ten years. Although we work on differ-
ent parts of brain, his work provides key information
for pain perception and peripheral sensitization in
chronic pain conditions. I am always impressed by
his beautiful work on TRP channels. A few years
ago I had invited him to publish one of his key
papers in Molecular Pain and this paper has gone
on to be cited numerous times since its publication,
Prof. Makoto Tominaga received the Molecular Pain
award at the International Conference for Neurons

and Brain Disease in Montreal for this work.

From Prof. Makoto’s CV it is clear that he is highly
productive and innovative. He has consistently pub-
lished in high-impact professional journals with an
average of ten publications per year. This year how-
ever, in the first three months of 2014 his publica-
tions have already reached seven which is indicative

of the ongoing importance and relevance of his work.

While his work has mainly focused on TRP channels,
some of his work has extended beyond sensory trans-
duction and provided key implications of these chan-
nels in different physiological and pathological con-

ditions. For example: in 2008 he and his colleagues

98

showed that a functional interaction of PAR2 and
TRPAT1 in dorsal root ganglion (DRG) neurons could
contribute to the sensation of inflammatory pain.
This work indicated that the increased TRPA1 sen-
sitivity may have been due to the activation of PLC,
which releases the inhibition of TRPA1 from plasma
membrane PIP(2). These results identified — for the
first time to our knowledge — a sensitization mech-
anism of TRPA1 and a novel mechanism through
which trypsin or tryptase released in response to tis-
sue inflammation which might trigger the sensation
of pain by TRPA1 activation. Furthemore, his focus
on TRP has continued to be productive. In his recent
paper publication Nature Communication (2013) |
he has identified an alternative splice variant of the
mouse Trpal gene. His works suggest that TRPA1
may be regulated through alternative splicing under

pathological pain conditions.

One strongest piece of evidence for his continued suc-
cess in the research area of ion channels and sensory
transduction/pain is his frequent invited talks at in-
ternational conferences. His work is always at high-
est quality among other speakers and always accom-
panied by novel discoveries of signaling mechanisms.
His results are novel, fundamental, and highly clini-

cally related.

I recently visited his laboratory in 2011 and 2013
following my regular annual tour in Japan for re-
search conferences including the Asia Pain sympo-
sium which was organized by him in 2014. I was
very impressed by his team of excellent young in-
vestigators and students working in his laboratories.
The posters presented in the Asia Pain meeting were
among the first class studies I have seen in other in-
ternational conferences related to ion channels and
pain. I am confident that Prof. Makoto Tomi-
naga will continue his successful career, and provide

novel mechanisms for sensory transduction and basic



molecular mechanisms for pain and chronic pain. Canada Research Chair Tier I in Pain and Cogni-
tion

In sum, I strongly respect prof. Makoto Tominaga EJLB-CIHK Michael Smith Chair in Neuroscience

as a researcher and mentor and sincerely recommend and Mental Health

the highest institutional support for his current and Professor of Physiology, Faculty of Medicine

future research projects. University or Toronto

Sincerely yours, Editor-in-Chief, Molecular Pain

Founding and Executive Editor, Molecular Pain
Min Zhuo Deputy Chief Editor; J Neurochemistry
Fellow of Royal Society of Canada

(FIER)

ANEREEAM (AR B SR A S P Y AR B SEER T )

Min Zhuo ##5%
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Molecular Pain 3 F—7IT7 1 X—

Molecular Brain i& A% - MR

J. Neurochemistry # #R&EXRE

EKEFLFZOFMMEZT2ESILRFRAICE ST 204 FRZ3EHD 3 7 HTaIIBRIZ THITEL, £h
BERIETHD, A @BE 20 FEICE>TYF T ZHOMFEOEES LEYS PRI TVWE I L2 K

AT RN L BV DREEA I = XL DWTHIZEL kT 5,
TWHHRBFEHETH D, FAOWZEIE, EHEmIRE HOMFEIEFEIZ TRP F ¥ ANV ICHEREHTEDHD
B AV F TAOEEEBREEL KOCRMTEE  THEH. TOWL DDIKERE GRS E ORI % 2
(B2 1E, BB EHIE) 00 FEHEX Y F T2 THH, BRsERH2NE & OWWHZEAREIZSIT S
BHICEREHTTVS, INSDF Y RANDPEELLIEHERTEDTH 5,
Ak, 10 DA EEREBERE R > TW5D, fizb  FIRIE. 2008 4FI2 % & SLFAFZEE IF SRR SR T
DR B E S L TWE D, RomEIxENl o PAR2 28Kk TRPA1 OHEAREM)E R A3 4 V&
EIRRBIZB T 2 REZEPKMEBIEOR L 25 1HH ORAECEDLE Z %2R Uz, ZOM%EIZ. TRPAL O
E 2T N5, B TRP F ¥ 2 VIZEET D% RS2SR PLC OfEMEAL (PLC D&M LA TRPAL
UWIHZEERICWO B &80 % 21 5, BUERT. RI3H 2 BEE PIP2 I K 2MHI» ST 2) k5 TH
12 & 72 23S % Molecular Pain 3612#8# 32 & 5Kk 252, %mRUTME, T UMRIE b0 H5RE
L. TGP, EEIZE < ORBEIHE D #IH T, TRPAL DR & MIRAIE IC & > TR
N7z, EREEBHFILZ OWIFEIZ L o TEREK MR HEINZ MY TV M) TR —ED D B HHD X
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NTHD, 2009 EEHD S D 5 EMIZEE, 10 4 (8~14
) 5) FREOHLFEMEZFEML 72 L D|EDDH > 7z,
DTEYFEREMOWEHMIZ X0, FERE T OBES
HRIEHEMIZITZAE L5112 >272500, KL X)L
TOBSBEMRNTIZ IRk 2 REREEAE S, hTH, B
KBS 2EETOMEEL, TORKT I NIy M TH
DITEN DR 2@ U CHET 5 Z L OBEEMIZHA T
H BN, ATENENT 2 ET L U TW R WHESERE AME < 12
15 Z &, BEIICHRERIIZE, IRIEATREL 5o
T, ZOMBEIZEEFIMENTETEONSHI
B, TORBEE» LT TERRA M=) 24
B AT O L FE R MR & LR S, HERICH
EAMEZHEINTVWEZ 21X, G<<FEMEhD,
ik, BIETFERECLPITHER - BE2HRHT
% 72 \Z M FET B 5 KEHEM) 7247 Bl AT 26 1 0N TRERR (8]
THEREBIZEIPNTEB D, TNF T, 70 RH. 3759 It
DI I AR THONT VR DI L TH S,
ZTo—fle LT, FIHETH DL EHREKRE, K FHHK
B o ORRENH D, ERETENLE, 7 20O
A - fE. ITEFEER. T — XM, FEROMIR - FR
ET, MIEIE, XBEBEOME LY K- 22T,
LRV DEWTEIfRIT T bz Z R E i, £
7z, F—DEBREREICE VT, F—OHlE%E 2 6
HUTHTET A MYy T Y =217\, ZOffT—&
ZENTLEILICLD, BREZEETHREY Y AT
DL - MG DAEGH L0, ZOE, THT—XD
oK, KB/ HODIMEMEEET VYT ZADFE
FIZERS>TVWB I L RO THEETHD L SR D,
HE, =HEBEOMERTHED S TWAEBIHFET
I%. alpha-CaMKII ~5 1~ & & schnurri-2 / v 7
TU NI ZDTEENI RS LI, ThH5DT T AN

MIEF IR CRRKRZEAEROEZRSE)
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MERIFEET VI AL UTHYTH D Z LHRE
N, THITHARIED D F. HEL, MRS IZH A
AAETREBERIMESND2DOH B Z L IFERICMET S
HbDTHD, EEIZIZ. 9 TIT alpha-CaMKII &1L
TR\~ D ARGk 2 RS KA 5R
(LTP) W BEZRTIeaREIhTWSE, &

DRRMERTIEE, FHTA MY 7Y —% H\W72Hd
SENITEIENT T — X S, schnurri-2 / v 77U b v
7 A3, working memory, pre-pulse inhibition D&
T APV ARG S DEEO IR Y Ak
FiEDRERICHEBL L 72 RBIB 2R T Z L ICHFH L, BlfE
HEDTESNDRMDFERIZOVWTDHEND - 7=,
Gene-chip f##fr 5> 5. alpha-CaMKII & schnurri-2 @
BEFREIZEODZ{ELUTVWEEEFP, TOLEXR
WAGEMER E W & 2 HARI . JEE R RHMR T O R
R — N — BT — T — DRB % FERITER L,

e R FE QBRI S 5 &9 2 PR ST IZ DWW T
F, BRRTRERRRIZEEEFSTVWEIHDOD, 5

BOEEPRNIHFEINEZ L ZATH S,

ke UT, HEmEHE e UTo T{TERRA AT
F] OFERZRCIIEMORMIZR L, LRAMEDZ
ANBIEFIZHEA TS Z L IFFfliE s, LA
o, BHOPEOMBREEHEIZS T 27T A RNy
T — % W7 R AT B AT DS R DR % & 2 72
LI, BRMERTEA T2 THELEOIT 552
Ve 51T, EBROTEIERICIK. 27D O %
BOABETH, YT AEMAL T, EBE BEIC
o T BREBODBENKERFAETH 5720 T 5) 2k
FrL X 230, Bl ERE2FBTER L VWO DI TR
R\, FEEFRI MR 2 D MR L ol S N TEE
MHOBWTET—2 %2820 2 LDOMOHFHEWD
EEDEIIIZDT TV D, KELFETHS LD
EbND, MEROBEEETIE, WA O SRR
B, HMiZEEANOHELRPRD KRSV LD
Niz, WEBMBOMEX, M - KEAEHOREL %
B, HEHEHITEHT L U TRl E Rat & IR L 720,
%212, BIROITET A MNY FU —DFZ LMz
T, BRI OT BRI EF RS O 25T, FR
FULTWEESZLZ2EHET S, gidLAZLS1. H
—DHIEHEEEMHEAL T T A SNy T — %170,
O T —REHENTEILIEEOH D Z L TIX
Hd, ULrLads, BROTET A M2 TIRAE



LNy, EoTREmD I o N TEIRES 2 A TEBRH AT WIZE,
WEREWEIINR W, EEAMAER TH S R
WFFEE 12 K O TR WSS U 7= A7 BT 2 I St
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(2) YAXFVF 2 h# e T 28\ HEA N =X LD

3 F R A BT T, BRSO BB I B W

1 HEEDFOEZTEZOEE - HIHX H=X LA
1.1 RO
A
t bOKROETBRELX. 1A VFr R, PTUA
R—R—, LETFR—, vo¥— BELREOEENST

. FNORWERT B0 TEAGEVPEBLRDEEN
TWwb, LW oT, TNSHEEES TOBEEL T D
A H =2 L ORIHIZ AR DA BREEE, B & Ok % 72
SRR & PR 2 L CHEARMRTH B, HHFH
ZEAT TR, 2 TAEBRIZE R (RIRHERER T, &
TR E B SRR ), MR B AT R (RN 5
. MHAE B EERT) 722 &2 B W TAD B O WS HNE
FIZHEDSNT WS, SHEEDOREST N SHERRS
LU #lAaL LT, AFHETFLNE,

(1) G 2y RIBEIERRZREE G 2 N7 EHOH
HeEMKRIIZTH S

MR RER FIIEERMTIE, 1AV F v 2L, A
. G &R0 EE DM RED 5k & 72 2 B Re s 1
DOREE & BREICBIT 25t 2 DT WS, ARTIX TG
RN BB AR G XV EOMBAEHRE
ROLRRE BT 2158 M2 Y TN TS, G
RN BRHEMZRIRTY T R+ eiEbT5 e
ZFDYTFUN 3 EBIEG RN E %N U THIBNIZ
fEEINEZ 2FE<HMENTWER, Wiz G &8
EN G RN ERERZRRITRES U BRICZE
BIZEDE D R EE G250 TIAHTH -
7z MM T, mAeEONEM (FRET Y0 —7) %
L. G RV NRNIBEREZERERD—DTHET 2 F
Va3 ) UREER ML OFEMELEED Gq &fEET 5 2
LizkvEftang 2% FRET R % ffEICH &
MPIZUTE, SHEERESIZ, ATEEZNO G &Y
NOBHEZHRETH BT HF IV VZEK M3 &
R 7)) V2 B4R P2Y L IS LT DSk,
EEICB L THET 2T o 72, M3 ZAKRTIE M1 2R
EOGE L FRKIZ, Gq ik b FRET 21RO
AR ALZ, —/i. P2Y1 Z&{KIE FRET 4
IR EE SRR o7z, LEOFR» S, G XN
7 BAEEIT & B ZBRTE ARG E O 2 EALE X2 A
ROFEFIZ L D BB ZEDRRIN, QRN 7EL
ZARBOMEAE A O L RRMEDGEH & 1172 (Physiol Rep
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THEHEPEZEPEELRVPEIATLE L TR
EINTVBRIZEHL, ZOWRELE M, XU
ZORIZHBEATRE 25 A N = XL THI%E
ZIEFL TV, HEEEE TICHBEENZETVD
RHZDAFEB L TS E&BED 1. Y A&X F >~ F(CysF)
ZRERL., TOELEZTFRAEzERIIHELZLDTES
SO AFEIZBE L THE LT E R, SEEIIZOTY
Ao TEBIZZOH TV AT L U THEMPE
ZITOME D DOYWEIZEADL 2 DNIZDOWTHE U 7z,
CysF 3R TIZIZ a2 ) TIZOAFKET %
VATFA vy Tu T T —EHERTTHY ., ERE—T
e LTHT Ty C(CatC) 255, CatC & 3
oa 7)) TIHEL, RIEWY A S VEAERRT
EMEE AT S, X IBEME A& LD BEELY H RIS TE
U, SfE IR AT AR AN 1k LIS M e 3 s B3
5% A (PLP #EFEB~ ™ 2) 2 T CatC B
NG 5 L BEM LA\, £72 CatC DFFl%E
3702 7 CEREFBEIEZ D, CysF REZME
5 AN RHIEIELZ, ZhoDZ ens 3
o207 T OEETRILAN Y ZT L UTHEMEH
EDUEERETHEI NS LERD, ZTOHRTH
CysF & CatC FEDNS Y ARZDF—HTTH 5
Mmoo Tz,

(3) RAMYF TAPER AL VOB H. TR O
fig v

AEARIERFZEER P C Ik, MR IZ 3517 2 B )
TADRER LRI R VR ETH B PSD-95 1IZHE K
2T, TV F T RLERIEBERE]. BX0 TTARA
FEREDIRAERENE | DA% HIEL THFZE 21T o T\ 5,
SAEFELE PSD-95 DR A b ¥ F 7AW (PSD) ~DJRH7E
iz BZH 250V X b A OV IR EER 2= e L~
NTHEET B0 70— T ORFIZEIIL 7=,
O fL T v — 7L STED @f#REEMETc L b, Zh
FT—DDOBEEXSNTELRA MY F T A[ER X
AYUDF I A= H A ZXOBEDF ) ALV DH
GIRTHBHZRFER U, £/, 20 PSD-95 +/

-
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RAALVIERA NV F T ABRIZBET 5903 b1 )L
{b##3% DHHC2 & i SV 3 b A1 U LEESE 2 5 4 5 %L
I AT A 2 K DB HERE EREEI T
Wb Z &AL (J Cell Biol 7). BEIFES KA
HHTH B0 3 b A IVALEESR D[R E I 1A VT 55 % i
OTWDB, £, EERBEZEEHRFTIE PSD-95 #E4&K
DI E N7 BE L THRELTE R “TA» AR
2V RIE LGIY” PRlEEER T WNATEL FH e
5 H A RENIIERN AR O EELBENFIRTH D Z
xR Lz, 2L T, $1t LGI1 H iKY LGIL &
T DZER ADAM22 Ofi&Z2HEL T, EXELY S
TAGEELT IR TOREEHETH L Z L & R
U7z (J Neurosci #).

(4) TRP F v 3 IVIZ K DWEESZE - fa AR A - B
BRRIESE 7% - ATl 3 £ SR D fiR

MR A BRAFSS 5 FT C I, TREESZ A - i AR - 1%
PRI 25 - RIRERET D 70 78I BA L T TRP 7 v &
V77 IV —ICERELYTHREEZEHL TV, &

[E1x TRPMS Ol & 2 1AL il BE 5 fa s+
FAFEEICHKFEL LTI 2 KA L, T4b
B, LB BREE A 30 FE D & Z1Z1d TRPMS D%l
12 & BIEMEALIRE B 28 T, 40 D & ZiTld*®
DOIEVEALILERMEA R 35 EETERTH I & 2 RHIL
7zo £z, TORMMEZLD PIP2 OFEHIZ X D Hilff & 1
TWbZ &% U7 (J Neurosci 7). 72, MMELE
PEIFZEERMT C I3 AR A 25 TRPAla DA 75
£ 280 7> b (TRPALD) % #i7= 2% L. TRPA1D
2 TRPAla IZ#5A 9 25 Z 212k TRPAL O#E%
HimxEsZ 2 RliL7z, 2@ TRPA1b OEFRIEH
ERIEVEE R B K MR ERERRELZ 253 2
Ero, EREFEMABIZHLRVICHIITESZEEAON
7z (Nature Commun #£). 4% TILIEEZ A
% TRPMb5 OFREBEIIHIA 1 & U THidh - A > % /i
L., ZOfEfR %% E D7z (J Biol Chem 7)., X5
I, IHAEIYO TRP F ¥ XV OMRH O AR ST, b A
TR ) Vo VBN EY D TRP F ¥ *
VORI S REIHNE D #lA, TRP F v 2 M2k 2%
AFREBRBEORZHEMOFRIPIZEAS L LTED, £h
%1 Pfliigers Archiv Europen J Physiol 3 & Molec
Biol Evolution #£iZ % OWIZERE % KR U 72,

114

1.2 [EICAITTORE

S E M2 O THERED ) D) = & 7 O IR % it
S K HE DR SR HAR % BROE U CRERH L. AR 4B
PERE. JRERRMOMINIZEBL T <, —J5, e hEIX
UOEZLDEYDOET ) LMENPET L, bhvbhid
PMIETEYO 1 RMEEE, DRODRVARIED 3
WIAEEZ DN TEL LD 1T o7z, ZTDED
MR E R EZ D L. WIFFRIZB I 2IRDAT Y 7 (IR
MRS IR &, TN SBIZTEMN S AT LDH
TED &S aHRE% R LT, IMBRERBLICE S LT
WEDASPIZTEIETHEEERD, SHIIMH~
DOHEED T O E 2T 57213 Clde, —D2 0
BE4 T D3RRI X0 R [ B & W\ o 72 2 T LD
TRZEMMIZE D &SIz ORI S, Yok
IIRDFE O TVEIDNEMFLTEH I ENEELE X
LNd, TDOODOMFESHFEGHE LT TD K 5745k
HERREREAR DA, X, EHPRBLEA SN D,

(1) 43 FiEMEZ BB R ) T 7 a — T O
FH ¥

B, FryaxaR7rre oo R 7Y ok
(2 & D SeHRAE CREE O RIREHIE X Rt (] 2 B X
720, WHILZ0D T I EAAfEE B> TEH, 20
I THBRIZHENDA AV F ¥y 2P L TR —,
[E7 E OREED FOTEM 2 BT 2 Z e BT E L,
AR A I 0 A% [ B8 A 0D v T D BERE 43 1 DA E & T
THIZHH, MODTHEHEZEZONS, LAL.,
BRVEFTREZ2B%RE > T & L T lovastatin (LOV) % {EH
L7148 G EHE Rho ¥ Rac &\ > =D 4
FIZESNTWS, 5%, IS EEETRER D F7
O —7 % RERICRESE, MlLNY 7P VEEEZH
HUCERIES D 2 & T HE 3 7 Ml B A 0 %8 [ % B
BT B % D5y DRE = KD &R I L X
VTR L TV Z e BN fFE NS,

(2) ABARAGREEINERIC & B AMlT A — Y > 7 B0 g
WA, B EMEE (O AREERY 0.2 nm) & 6T BEIEE
(/3 fRBERY 200 nm) DO HIE D) fREE % H 3 5 ARG EH
W8 (SHRAERD 20 nm) OBz XD, ZhETRES
NTOVWHMMRGE . 57 DREN LML XL TH
SMPIZIR-oTET VWD, FrizRiilao >+ 720 &
DT, BHETHh O XA F Iy JITEER LR &
7= RIS DRITIC B W TR ZF DE IR TH D,



Wa LM E RS S TETWD, 5%
BAEMAW S TWS PALM, STORM, STED, SIM 2
ME o9, HRZBEMEY 2T L0 L. 1§
NI B,

(3) MEkRE & > X 2 B DG & B aE O B D fig A
AFVF ¥ 2RI - ZBRIKREFEOH L, cDNA 71—
=V T OIR, FHERSEEERIF R O R 2 T W
LINFEEMET b ThNs XSty HEE
EFTW3, ZOXHOHWIIEHFEEOBMIZH Y,
ZNATNT T, SR IE AT D5 2 5 FEREIG 3 Hli D
THETHD, LU, #HRbLEZBERNREDTH D
EWIRAD R+ IEE AT, SO TAF Yy
Tvay b SEEAN] ILHDBE WA LD, EEZEMN
RANZBEWTH, BRUEHPHFEITMA, 2 Dnk
FRTIE 61T, EFEFREIHED 5 N T WD EH
THIDBEMEBEBIREIC LD, BRET 2L 0MIT %, K
W—F LRV THEDDZ 2 HET, 512, ZTh
S5OME%E, X OHEEL TVWBRITEW, DFEAK
ERNREUZMEEEDTITK Z L2 HIET,

(4) 7 DERA E L7z 2 v 2 1 Uil O AEAL

BoE D CRISPR/CAS % TALEN &\ 5727/ L
R OWEHIC LY, FMAEMDITEHEIZ v o7 T b
EARDIERD AL 2> TETWVWS, X512, XI®
BEFERZEALEZ ) v o1 ViR ) v 74 U
DRSS BEXNIZLOTWS, AEAfIZE D,
NE THURER PN T D - 728 A EOMBINEER
KBRTRTREL 20 DD b B, AFET ) ATA
RIZEBRETA2Z 22L&, 2XURNTEORKBL N)L
PHENRBEN -KICMPAI NS Z LRI/ TE S,
AHRIZETV - Ialb—Ya Ve wWo R
LHEE ORI L TH T ORI L 4 B W E Rt T
T, ZTOWBMBIIMOTRENVEFHITE S,

-
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NS DE~ DHREN FOIRBFEVEIHSNIZT S
AR DRSS & AT U T BERED T & fiRR IR AE, AN
BEEED K BEE 2 D B & S Il Aikin DBF AR5
F b —JEIfEE N5,

2 HRIEE MRS & NIRRT LIRS D AR

2.1 HMROHFR

AR Z DIEFVEZ #ERE L7225 2 OBRE % ik
P, AMOEAERBRENICHEIGE L T\, LR
FICIRZDAA=ZXLDEHZHEL, BBV TiX
Za—nmYy - ) TR, SRR S RUT, KA TR
FU 7z AR AL DGR 3D W T B 7 B A % B X
BAMMAIZDNWT DG Z, BIEMHT, HFEM
B - BTBMEBIE HOWRRERY. HTEwE 2kT
FEIERIZ X B in vivo 1 A=YV 7Tk, TR,
LI D 2B EHWTERL TWD, £z, M
REICNA T, DINEBREDER M 2 OiEIcBEd 5
ez RELTWS, REEOREST N SHERRE
MUTFIZES,

(1) Cat F¥ VY T XA FIMAZU =& F 7 AU
JeL i e oD Sl AR B

MHRRDKEENEZETTH BV F T AEDORMEIZD
W, NI D BRI Ay S 8 2y N o Bl
VFT ARG, YFTANEDE— - LEMERH
AT = A L ORI R AT, BRI 2R R D Ca’t
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F ¥ 2 NVY TR A TIKAFE L T Y F 7 AN R
NREZZeE2AB U, Ll ORI R
FRIZZ kM2 AT A D = XL DPR%Z D B HE
BIHRTH D,

(2) AVITFYFradA bOFAE - 454L - EEIEK

FEMHMOBEHIZB VT, KERTXENLT + 7 V5
DRWHAFHRAY IF > Rav o1 sofbzflEs 2
ZERHSNT VWD, AT VEREE. 7T X VR,
HNK-1 iZFHUL, Z0 s OO & kil E % KIE
U7z 0 A% fiffr U7 KGR, MBI Z RER T 52, €
WI AT KBV TF ) TRE RN A VKD
ZnAash, AV ITTFy RadA bOSIARE
BT exREB U,

(3) BAAEE DA MITHKAT U 7= KD B 0 il a5 7
F A WA/

BRAE A TED 5 T D R B H 1 2 bk 72 8
RS 721 T D ARG LTEY, Zodt
WANIZE > THRADPRE S &, BLAHALTWAI
OB T HFI AR E B Z 2 2 S HIT LT, I
HMOBLAES S Y N7 — 2 I XLHPFIIE > TES
NTVWBN, BRI, ZoRiick-sT=a—n



VERNARE# 2 LU X E D2 EARBI NI,

(4) KIDER B — KT D S IR B~ O Wl &
DR BRIKAF ) F 1

A5 D TEARER Y KN R B — IR LR (V1) 225 =
IRBTEE (V2) N DM S DI BT 502D
W OEN &7\, FZIC B Z BT 52, V1
o V2 ADMRFEEPEET I8, VIAMELDD
V2 il OB SN EDPBHE RT3 2 8 2 Al L
7zo Bt T, HHET M OBERER 2R MRS SR XA
DIEH BRI EETH D Z EHRBI NI,

(5) RIARHEEG AR S KM B B [ K 22 AL D i 5¢
TEVEEIE € 7L < 7 A D KN B B A R ol
EE % 2 FEEEE % FI\W 7z in vivo 1 A=Y vV 7k
XD RISk L, RAEREEE AL S KN R E D 2 AL % iR
U7z, RIEMREGIC X 0 REEREHTO7 2 bad o1
FOEEENER L, POy RARY Y OB
I, ZOREIZED VST TADHFEDHEE N
U CHiR A B O FfwAE U, BRIEHRIEI 3 U TRz
WETARENIERINEZEZHSMILEZ, BLE
DFE R IBMEIESE A F71 = X L\ DRI B A3 2 (8 B ) 70
BRERTH 5,

(6) 1 YA ¥ RZEUREPRIE O R BIX T B
% AMPK O3 #ifi

AMP FF—HlxT 3 )V F —AlRIc & 0 iEMEA L,
B EER#EZHMT L M SN T WS, VL
TV by (STZ) 2H5 LA v 2 v RZ LK
JRI5 (STZ WERRIR) <~ 7 A BT U 72658, &
¥t AMPK 23EMA L X T Wiz, & 2 Ol ME il i
AMPK % B HERIIC B I 722 25, AMPK
DFRY ZFIUREEGICE TR S =721 Tk
<. STZ ¥EIRBOMRMBEHEIWEL, HERNPEFELL
KRB ZLERHLUE, ZOZ&iE. STZ BERFFED
R EFEDFHKRPHEIZA VAY VRZIZE DD TR
<. FNIT & - THI &8 Z X 15 Hdas WA 74 i 76
DFEIZ LB L 2 RBd 5,

3 FRNITENMEEEDAZEA
3.1 ¥

AEBREERRZEATIC BT, INBERE D > X T L HBEfiR
ZHIEL T, BRGNS, ST E)FEE
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(7) DIEYETY VT IZE ) WY TRPC
F ¥ 2 D% SR KT

TRPC3 F ¥ 3 )V R#EB L O TRPC6 RE~T T AT
REIREAEIC LB EMEAMER L2 A, DIED
JEREHH X e OO, L & IRIREERE R A3
WIS D Z xRl U7z, FEGR MO LRI
Hivt TRPC6 RV ATHEIZNET S 25
MZ L. TRPC6 F ¥ 2L &l & U2 REE K DK
FEIASMZUZ,

22 SRORE

FRD &SIz, EE VMRS, BREOEICEENE, R
RS R AL BE RS % R 9 2 72D ic, . M, fke
g, AT ALV RV EEER U@ 270, £U R
VTHELNEERERE U CHMRT 5 & 5 R
DENTWS, MOKME LT, BRZBOMIEHE
MREBREERL THREZRBIL TV Z 2, EHRRA
A DERIERRRER - F IR U T Z O R [E] K X HERE
WHEICELT 5 Z eI ond, DF D IEHFIC
B DS BREHR N A F I v 2128 T 57
O, RO THLWEHIRTHD L EX 5, 58RI,
DT - MBERERL, VAT L2 LTI A0
f % HIE T et x BEIL R e HER6ND, TOD
72T, e OBSREIC B S92 M - R el & A
ETDDHAMRS T, JBIZEE OEA & W TRE D
BEREIC RS- 2 M HARE O TEBY & HIHI 9 2 & BEREANIE &
TENE VS ZNREGRE BB E XM BBETH
%, 3L RESEHE AT EIHIC X 2 KB e fF
M. 26T IERBEMEE % in vivo BIZEHE L7214 A=
VRN KB MRIGE R, VA NART X —E%
FAN 7 BAR T B RN SR o O Bl Xo 8 D £l &
A G D7 % FERERI AR - (71 3& O W52 12 F]
ALUTWS ZET, DR E O E iz =k
TEHZeMWiIfiEn 5,

BERERF SRR, B4R Y 27 LRI o 3 RFTAYHL O
HMATWS, TNETNOMEETHEDOMIEZITL -
TWBA, PAND & S ITEHREP TR ILE NS %
W, ORETE - 5380 - 178 - EE) & W o e mIRINEERE S £
NIZERT ZEE, R Bl vwoME, 50

JTN NN



2o OFERE % HH S NS EE & -6 DR iE
PR EEBFIZ O W T DR E 35 72D ICHFE & 7732 5
TW3, @FD7EHIZ, b MOEHT, G2 iEE
Pk d 2 ECREDLWENZETLVEYTH S YL
ERWEZERE TOIIIT> TW5S, QR - 22/ 5 %
REEN - ELRAEMPNTE, & ICHEBYH» SO
=y bRk VWO FEEEARL L TVWS, @FNIC
Iz, EERE (ECoG) Bz & 2K \WHHEIE» S D%
F ¥ v RIViLEk, 2 KT L — Y — BRI, wiR AR
LU ANART R—IL X BEETEA, IMRI, PET,
b bR AW ERR A Rk AG b TN
REZRAEHICHIZEL TV 5,

B
=119

3.2 HARH L UHERRM OIS

R ERAIE BRI, AR B K O R R D 1k
RN ERE LT, BICHILVOMBEHPSH =2 —
0 S E LR & B AR AU RE SO IR 5 (EMRI) %
WT, HREEROMARIC. BANC X 2178 H D
ANZALEFERT WD, BERFIZIE, Ok K
DEME (P2 38 X OEK) ONAEREL. @Fh o6
DFEHMBED XD ITHERTHEIZEFRLTVWEDNE
B EFTHELTED, £220560MEIZDNT
b b COHEYERN TS X B0 & IMRI I &
BREA A — YV T DR EIT> TV, L 25 FFE I
YRR T E & O i CRUCEZEADERIZ D W T, BUEER
FaEf e I MR LFEME LT -2 DEEN
AR R ATV, NUBER B EET BNIRE AT S
HREAED LS ERERILTVWEDRIZDOVWTOF
B0 %GR, VOB OEBEFD—DERX
BU BRI 2 Bl Z 2 505 YL O EiiiTE)
EFAN, TORMEEZIAS MU T2,

3.3 EHHOMBOES L VEER DR

REACIEE

SRITEIRERII AT L, BT & 2, &
CITHRERO ¥ 7 — FE) & F-45 00 Wi 0 K5 B ) % 5
G2 LT, AR OREXE ¥ AR, 35 & OVRRE[E B S
HEUISS & 7= 4 0D BEAE AR BEBRE 12 D N TIPSR 2 i b T Lo
3. EUIIC I, D% v o — R & 2 ik o il
O T B RO RFRER. 5E0LE
%l & U 7o K BB [ 5 D B RE AT . @ KR
I (V1) %355 L= 9L (EHE 70) OB
MEDFEY R OFRAI R, @R ELH 5 BT\ 2 B R
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DFMARERE, BROZTNS DG L EGEDOFRD
K EREB OBRERIE A H = XL, @ 5127 LA
VY —y AV R—T x— A, RHZ N TR
I IE A 2 HiR X0 R A e R & SRR o 2 3l U T A
AU THBEZ MRS T 2 S 2T LT 5 5 & b
e TH 5,

R R P 1, R AR DGR D
AR A Ap = K L\ & e R R L B AT 0D il £ FAT A
7] RREFLLUTHMEL TWD, KiEIE, HEES
TS TEELNINE THEIED SN T b o
7o TERGAA) OBREZ LD B, ZTOMHEP A =X
LDHRE % HEEEHICED D Z e 2 HiNE LT, K
BEEoEl ik, DEPHEZO TR Vo 725
DEEDOWEE F v b7 — 2 THEAEEZIT->TWVW5,
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T T LDV 25 I U T B - H R
(FTVvAy vy A VRT72—ADRFE) 22T
Bl rinot,

3.4 KEEEBOKAA =X L

RS AT LRFEERM L, BERGEB O A 7= X
LEWSNZT B0, IEHREYIT BT 5 KM
JERE % vty & U 7 o ) B IR A I oD R A & () &
KINEEEREEOIRRRE, 51220 &5 RfEHEI
T BEBEA N A LR EITDWTIFEZT > T W
b, K25 BB ERBERIE, MTFROEBOTH
%, Ok bR B OBHEIZHW S N5 R
IR (DBS) OIERBEFIZDWT, YILEERO
RIGEN 2T A LIk VfARZE Z A, HRRIEH
DIZEZEW T DLWV AN XLDHHS TR - Tz,
QEMETWES T A%, KINEEERE O #hf R D
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SE MR Bl T B KN R B H SRk D B AN
KTprebiz, HEEVSEMUEZ, ZOZens, ##
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Fi, RRIEDZLWHETHS, —FH. BRITHH
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ELHETH B,

T HIT, PAFD &S 272 FiE S BEMAIZ AW T
Wwa,
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MRETREN 2 S A Tl U COMNS R 2 B EL 72 0 |
WZEREEA L CHMEB 2 BET 57V v —
VoA YR =T 4 A (BMI) OFIFIZ b B IERET
ZExfTo TV 5, KR X RS RO M REZ D
LDTHY ., ZRFARGERL EDOLBEMbAEHTH
%, 7z, HHEACLD ., HEBEKROIFEICE HEA
RADBZeno, WMEOFELLTEAEHTH S,
(2) DA NVANRT B —% AWTBR T FEB
TANVART R—% HWTEREHEOMNTOMETFFR
BeHlEd 22 22X 0, K DMk a s O TG %
ZAbd B2\ WVEBRE U0 ZEERIRE OYIE B %
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INDTANVARI R—%JEHTH LT, FEDR
HEOBERE & BRI HIEST 5 Z e DS REIC o /2 2 &
. EFEDK S REAESTH 5, SBRMBIZF &
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DRI RE D IE B % #/E T 205885 XA L DR
HERWITHIFE T W3,
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NGRS OE RO i 2 A = B DY SEE 5T TP A
IZPE S AR D AR AT K 0 . Bf& A RN RE.
FHZRHIBEEDMIAINA LD IZ - TE 2, ERE
2RI & X (MEG), IR TIER Y
~a Wi E R (PET), BEae R ILIGE & (IMRI)
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W3, £z, HE EPOMARES A5 LITX DN
WCESHRE 5 2, A ORk % 25 OB EE & BLE &
VI 2 Z & ic kb, ZOMREE K 0 FERTIC A
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(3) IMRI O ¥ )L~ D H

fMRI DY IV ANDFE I, A\ IR C Ry RE o I
PTEMICELREEE Y EY T T B LT TER
BREBRTHY . mEIRINEERE SR IGHTTRET H 5,
HHE ST X B EBR D TE S MRI BENH 5 &
WS EHNTIEEDRNEREETH 0 RIS H R
D—D2DF IV —A LTI h 5,
(4) 2 F ¥ ¥ A2 IVARETE B TR E 2 F W 72 KB
o 1] 2% 0D 5 B i At

fMRI 12 & 2 7E B EHIN IR WK EIK % 7N —T &
WS RN H BT, KRG IZIRADYH 5,
DX BRMERERMS FHELE LT, £2F v ol
RIEE G EZ W2V F =y MEEFHIP,
JEN AR B BN (ECoG) Bz FliE LT, Kl
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HAWTHRITS 5 Z & T, FEHPM - BHHEG %O
[ RS % KB R BB RO £ (b2 LTI A TWL &
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(5) ETNENMIORIH
FolBIZIE, %< OBIETHETYREEET IV
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W5, HEBEHERIE. 2D XD RTEREARIZH
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A BRI B BE 1 A — YV DD EE LI G &
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FEFEMDaIa=r—ya VRENERB Y LzER
MHRE R 5N D, TOMREEE L ORENICE
B EEBERIZOWTII RO EAL W, i, B2
Bl O EER 2R R & B L. DTk, St
BREWZEBE, N DDITFFEE ERELD & ETGHRE
R 3 AR AN AL (AN S DTV BR RSN A R WA R D)
HEMEREIML TETWwa, 2K (social brain) #f
78] EMINTVWD —HOMFEIE, TN E THRIIZL
AEITONT I Rh o7z, B PRERM T & Vo
= N D BRD @ ERRATEEMEOMHE HEL TS
D, HBMIZERELRFHEZEDTVWEIHHTH 5,
EANZE SRR E Uiza A=YV THRIZ & > T, 420k
EWEIEN B IR DB REfR T D — Ui A S 222 72 D D
2h 5,

— /AT, FER LORMIGE & EEBE TSI L LM
OTHEHETH Y., Fhx LB HE % g U D D%
NED SNTWD, FlZIE, BEHIFHENES & L TH
DTEETH Y., T ORI & k8 IR A Tt
HICHAR SN T E 7208, ZOFEBREITHS L TldAR
Vo SEAEFAEORMIEEIFHAIE E LT NIRS 2 V. A
R DN T DEHZA KBS RE D FE D RMT DR L 72 D D
D2Hd, TOEIBMAERDD &, HRRZEEARY
Woemigh<a  BrifmisEEtse [EBRIAFZE I & 2 Bk
HDAJ =X L O] (2008 4F£~2012 FE, FHISNA
T EHIERZEA AR 20%) c k0. THRRIE
REDMM] Z2F—7— R LT, DHEZ MNEZ E
ENEE N |0 E SANaD] FINAVIE SOk S S EA T E oY
EAEE U CHIED R X N7z, BAKIIcIid, mTREZR R
DEORPEEERTRTT S 2 HKNE L TABIE
IR KRR L. R TR 7 R ST % R
LD2DdH5,

—J. R NRE RIS HEE T T A
AED tANTE R SR BB O - KB RO
B¥E (2009~2013 R, 43 HEBERT AEBL2RSERT) 12 &
0. EBOv METENC B B AR M &
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W3, BlZIX 2 ERB O EAEH & £ Ot EAR % i
RETDHHMNT, 280 (3 7 A7)MRI EiE% H
W72 I RE RTEEHI (dual functional MRI) F+i% % B
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A BRI SRR (2 B A2 58 T L. 2010 AR X D EM
FAE U7z, F% QL ~T, 2011 45 & 0 FEFIH
T Tn3,
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THbd, FIERREMIET ETK IR0V & D 23l
Wz LTH, e PORIEEL A BRI LT WS
ZEDNHSNIIENDDH B, WhbYERYTY IS
WMBRTH B, 7 IFIVED & S 2k ik 7R LA
HTH, FEIZEEHCRE T ORM & H RS
%, BlZIE, MOFITEREL>TWEZDT S, H
DHIZHELEDIZAHBETERVWI DL, TDX
SHIGETE, WMIETEHALBRLELTVNS, 21
FTOMEIE. FE, Bh Vo EHICET 2%
MEEAE DM, Thdold TEEHIRE, 8F
W] TOMMBERERRIA MY 7= AR T —~ & L CIEH
EERODTV D, LHAMEF T, 2013 25) 4
2. WEB (MEG) O KiEZzMERE L7z, V7 b
Y7, N— Rz 7HEIZEVWTHREZiT\\, R
B KEDMRE 2G5 Z L AT E =, BRGSO
FESEORBORAOHMKTHY, IVBRATOL
ANNVETHELE, ZhiZXD, ERMPIERMEE T
BHTERWE S AR (V7Y I F LR 1T B
SIS D FLSRRAT T RE L A o 7z, TD & D 4 THER
IRTEL (2B B INEEREDMENTIX, MRI O & S 2R M1
HIERM TIIATEETH D, IMHEMOE T 5 @\ IRE
DIREE R BRIBICELLZHDTH B,
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(2) MRI £t & W 72t 2 M D BB 28 & £ TV E)
Yitige & DS

e MEFEL O EYPEIEAE Z B S 20T B 7211,
Z DRkE DFfR D & He b 2 FAEE T, HhE D FIIFE
& LT HEMBE & BEIREOR A RIEEL X —7 v
MZ. & MNZEBIT TEN R HOM: 2 R T &
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N & ETFOVEY O O SRR DE W IZ K E W T
s, REFORELNE I Cid7e < TR,
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PTG BRI, MREIE P SV F T AB LN FE T
F P BT B o i R O AT 1 7
BB OEENIMD TR E W, F2HES) % H S Mt
BiX, ~2a L hs I 78 LNz B 5 REE
MoOBRMEICH L LEINTE Y., TOMKEEN - f#
HIFIERS ORI (2 %2 22 2) 2, FEZ
WA CTHEWIZIT T 2720DY =LV A - A4 A=Y
VI TI N T A= LERRTEIENBETH D,

MRI (2 fRE & 4 2 R B G EMT DEEE 12 & D |
S NV N A SR R Gl Al 195 A IR 5% V=S
KIECEAT, CEBERY (77) @EEMA* 5
Wb ZeT, FREMIIEGOMBEBREI 70 Vg
J& (200~500 pm) OFRGIE TG L. 3 IRt FERERk S
5 EMAREE R o T, BHMEEL ANV TIE, MR 72
RRERE & DRHT & BERE /> T RAE P RS RERE AR % % M A G
LDEBILIZL-T, RO A7 FIZ AN
SRR HrNDODOH B,

ZDOIZBVARLTOEREL S - w270 LRV
EHEANE AL —RITRTT 2720121, e @Y
ZEUCT Ty b7 4 — LTHIE - TR D TR
B51 & U COMERS MRI DSBRETH 5, 2BESR
Ee MIRALBATES OMREBEEH S T 57
DIZ, BERERT MRI I & 2 #ifRiEE) /S X — v % i i il 5
&£ MRI 2 & % & MAEKROFMMEE & & h8 TR L
Tl ez, Zh ot 28MET VAR L
U 7= SR BRI, B BB R R D 1 A —
Uy I FEEMAGDE T, EERICE T 2 AiENREE
BEREHBI DA & M oD 2 MDD 5,

/BN AR RNITRAEDY =LV AT
2T ERROBEG E LTiE, BEEICIBIT S

5 4Rth -

tHEMBREE TE Oz MMIXRD S E A DE MR
EVIBRETH D, T OBMES X2, R i
WEEBECIB TS I=y VDX Y b T — T
EICERT 5, Mo E (BhE) 2 75 & EEIC
fERIBEEIE D 5 DDA S NNIFHE R EIZR SN
5EDITERBE—HREE LTy bEHbNS, HDHEK
THMTH B, HEMS AT L LTONEREX Y ~
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KINEE - SRR EIE D RE R EDNEZ SN, EHEY
U A DMRREEE & E TV X T A D MREE]FE % M1
HBT 2222k 5T, TH o DIRED SR % 1]
SMZL. BEE (PV) 2RHB LT, & FOEEIC
B MREEEEF ORI ORTF S Z e/
%, b bEABEOFEMMAEEIE, MRI 2 3 5\ 72 JEHR
FEGIETHD THREE R DTH Y, HEHKS
(TT)MRI Tl&, HEEITOSF% 800 pm FLE O
ETHeLT 5 eMHkE, 61T, B MIZEVWTY
UL RLVDIAFRT bIZARITI DT, KKK
GRS % A L~V CIERR T 2 BED D % A3,
DL TT-MRI IZ & > TOAAMBETH 5, TDRADE
We LT, BTN ELS. ZhoDT—Rfie 2
TEERR—=ATITD Z DA TH D, TDH, &
BWRICIIMOTEMEEZONE, DK S R
B EEE R, BRI, 20120E8k 24)
EFHICE O e NHBEKS (TT)MRI OB A% #E
L. BIERETFHRES 2 ED TN D,
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(3) EGRENT FIE DS

V=LV A A A=Y VT T Ty N T x— ATk
D AT HE & 75 5 L5 PH O it [l B A SR D I i & & O
% QUGN FIEORKIE, A A -V VY IREDOE
FTULMH E U TSRO EREMFTIIHHATH S, TD
JEBIZ X, BB - TRREEH O AR S T HEGMNT. Y
7 Ny = TR, BERE TV, EEGRE, EREGD
Wric#eb 2 EGZHE R LBEDOHEE R 2480
BEK - 7 O S & L E R HRFEI O TEET
H5,

b b E#KS (TT) MRI 25, L#EPHIZ D72 5 B
WIS & HEtE 9 2 RPIL AR R & U T o AR B2 AR
FANZHEAINS Z L2 ZL LT, A1 A=YV IR
% all-Japan (Kl TR 5 72 ® O @ Y] 0 B % 8
ATV Z eIt hs,

ERDFREARA—I VT EORSR

7 — 7 MEIZZ Z S N7 INEERE DA A I B X & /R
Uit AN R VBN NG 5 DS TRALERBEE & U C LS 5 37
BER->TWE, UL 3V a— X KE g
IZHAR B EIFA TS RE U BRI LT 2 v
TVRERTEEAF IV IRAIFERDLDICHZ B,
Z DAFERITANEA D ITRE LN IREE BEE LA
RTDHEELAY NI =T VAT LTH S,



EBEERAT TR, 20 &S REElkry hT—2
VAT LEMRNT B FEDO—D L LT, 4RGN - A
DFHREA A=YV 7 EORFEEHEL TS, HI
VIR D AR A TR TN #Rke o> B 6 R R [
DT H 5, T DI=DIZEBEEDRMNIGE S D2
FLik & EHRAER O AR TH B EEMKEAS 2 Tk LG
BY—DVAL A=V VT VAT LOWEEZITS,

DEIOMNEEE S —L LV AIZES KB LT, &
HEIClk, EFMMNES T 7 10—, (MBI
. BEEE ML, LT - BN 7Y v N
MR, H ey JREBHOLNT WD, BN
TS5 T 14—, RUNRTEEEGEDIEBEER T N
IZAES HEE 2L &2 i3 5 Z 23T & (Kumoi et al,
PlosOne 2013). {ifHz8 7BHMEIE. 100kDa &b b
INEWAERSD T ORGEBIREZMHEL 325 (Wu et al, J.
Phys D 2013), LT, MBI 250 FOHHREIZD
WTIE, SHEEBEEE FHEBEICT VXV A TH
B, 3ot TR K S MBAAN S T OB AEREMAT
MPTR D KD o7 (‘Hili &AM, BEMSE 2013), %
LT, HF - BTV REEIE % i 5 72 (1 &
YR BOMINBIEEDORKEETLTWD, R
2. AT ML AOVIZ BT B MR 2 m kI BE I R
BIEBHEE LT, 23X —7 =L HD .
NI REE L EEHIBO R 2HDX A TEV N
G AR FBEE (SEM) 2AHESIhTWT, A%
B % TN 72 AR FERFZE ASEEIC 10 8L BT Th B, it
S AR IZ T > TWZ B L AL T 3 IRGLIRIT
MEBIREEANZh R I NG Z e BRI T WS,

2 YT SR B D B IE, 5l SRR E A 51

-
—

6 ELTFREYPRM DT
6.1 =R

RKEOZEEEHTHEZII W7 NITE VT, B4 (K
E) T, ZEWADBEBZFEATEIFI VAT =y
CEWEFER L2 WS WmEDNDH B, HARRRITH
%235 (EIERIZESTHDIZ4 —54) DT, %
BUZIEH E O BENTER Y, TITIA 73170
DEVWIEYY—FERY h2HRELTHFI VAV
=y JEYOIERAKA S v, 2009 F O FEERT Y b
RHWFIErT & BIERRAKRT DTV — TH, R HEK
I} T germ line transmission 26 b7 VAV z=v 7
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E0iTbnTE D, MBEMIEICE W TRENEE %
Mg rLeHIZ, TP ofifkETCOLBLRRE -
HWALADIGHERZED T NS, BoNIZKREL R
VDA A= DMEEATIEIZONTIZ, HARRIEFE
BRI BTAIRE Y X — - A=V YA T AWK
WS e OHFAMFEIZ LV EDTWD, I 5ITHIE. 25
THNH WA A — 2 ¥ THMEE Y A T L OREEIZ &)
LTHO, 2 FiEEORIE % Mdd S EERDZ REET
ARA=IVTFTEHI L RAGIZLTZ,

THITMA T, FHENER VR BERNIER X v
NIBOBFKEEINIZEDTE Y, 5BIS5KRDEL
BEEA A=YV T OEEMARRAEND,

2 27a LRI BEWTIE, & b OERNEEEE % By
MOKBINIZEREST S Z e 2 HIEL T, HEREM MRI,
S ARAMRD VTR, X 7 & O AR IR EE 1 A —
VY THEERELT, MIREEDTNE, TOEEL
HREDOEDLE LT, 2ROV HB, Zni3ME L
M@ EE 8t L, M- FEEFEED I 2
=r—vavighERBr UrzaxikigEch s, =
DEFERERDO O & DTH 5 FRAMMNIE D FE B %
HOMNZT 5720, EHRMNEDHEEZHOCTAL RO
MRRTEBFHA A B L TH b (Ichikawa, et al. 2013),
FHEEhE o055, 2 A IMRI FRFHHIZ & 5
RS T 5720, 3T %Kil 2 A Sk S N2 FIRE!
I MRI & A7 & % A BRSSO R E A L T, 2
B R4 TORFERICHRD B HRIEBEIHS Iz L
7o BUE. & SITHHERILRE S b O whRR IS B O G
T L TE D, A OHXITEIOMRIE L Z DX
FERMERIIICE T 5 Z eI I N B,

=Zh
=

X —ELy FOERIZEDI L 72 (Sasaki et al. Nature
2009), HABIZHFEE TS BB O FHE
IEBER DML % 158D B SRR A R - F 5 i s 4
707 T LBECIZEWT, ERM O E IHES
5 EEMOILRE B PFL > TY—FEL Y b
DFE - BhE & MARAE 24T S sk & SZERE ) h S 5%
A, BERERT L T b LI BB TREEYE
AN OEMBIEE 2 7=, T UT, MBI H
Hiax—ty b 71V OFERZITV, —HKIIL
TWd, —J. 2013 FITH LW/ LfmsEsdn = FIH
U7z & 0 fli i Tl 7282 F AL B EREA TH %
Crisper/Cas £ S, BRI TORIIH L ST



WEIND LD hoT, ZOLDBREANDHEE
B OBEND 5,

—F. HHRAMRERICERTFEAZITIICIE Y A VA
RIR—%HNEHERLOHETH D, MBI
HRIEHERE 70 T LDEMIZH -0, EBEFRERTT
ik, 2009 4 & D BFEER YL v R —D—AICERHEE
M OBEEFEAERE (P2) 2306 B, ZEHE (37
I, X—FLY M) HANDEETEAERIT->TE
7z T ORER, WERALERIKR O /NRFIAZEZ, 5HT
KFDOPEBREFZ L DILFET, - ICHFE S Wiz @M
JEWATVEL Y F I VAR =2 BT T/ b
PET A NVARIZ R—IZ 2B BER L= a—B B0
TOH, FHFES N2 EE Tet-ON RIT X > TH
SRS AL Z RIS 5 2 & T, RERIRK - W
AR % T 3 2 FA DB IZ R L. 5T
H T~ A7 P IV TOFEHIEIZ KL U 7= (Kinoshita
et al. Nature 2012), Bife, ZoHEdfiix, BEH. o
BREICB I A4 RREICEA SN DDH B, 2Dk
IBFHD Y 4 WARY X —Tg &% |k L ENTIHFEF
FALTH 65720, EHPEMERTIE 2012 F£E XD,
IMBERERHI - LBV R =12V 1 WARY X —FIF=E
ERE L, IMMEREBEOELEZMET, 71 LAR
7R —DFE8L - 24t - BB inie K 2 HE U 7z, BT
EHNDOHE ST, WMIERIZ =TS AI Rk
U COFAfREIEZE K B S TV 5,

6.2 Foth%

EFEREAT TR, Y ATIIAREE TFEAR S
CIZHNTERIEFRE L kO Rz, 5y T
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AR T HE AU 7 iR D Rl &2 L — 5 ViR
L TWa, ZOFERY - 22 RHIT 2720 DER
Hid, 1T 2 58 2 BEREIER (v M PIA) B&
U2 58 7 BEOITE) - REDFMRNTE VX —EE TR
LEYIEREN BEE - 1Yz osvavE (XUA
M P1A) 22 8572 TW0 5,

WAEEAR 7 MiA 2 RS B R 2 BT 5124
20, EETREHYERETIET v btk
DRSLIZHCD #A, BRI 588 2 ff DR (ES)
HIFAME > N T2 MR (iPS) MIRARE DRI i U,
Z0 o ES Mgz i o THIFEDEE BRI E DA
BEARET Y PBEIUAXAF Y= a—B Y RIAZRED
J w277 (KO) EEDHERS, 5127 v b ROSA
BARF I B R AR F 2 A AR SE /) v
74 (KI) v bOEEIZE I Lz, i, Vv
TAVH—=RX VT —¥ (ZFN) ® TALT7 =7 X—
%2 L7 —¥ (TALEN) 2RI U725 ) Afth (115
DEART DFFARRE) OKIFIAS, WFLEY) X 5 &
MM BTG X, ENECY ORI ATRETDH %
Z e BRI KO/KI i & LTHEH S AT W5,
T 25 RN, TR DR RN KO I A % 15
T H5HMT, ZFN ¥ TALEN 2FHU=H L WT
LARERMIZ L5 KO v b OFRIZELD A, Pdxl
(Pancreas duodenum homeobox 1) JE{& T % 13 UK
M DBAR T % W RITE DREMNE % MREEL 72,

O &5z, EHEHER StEEFEAFREICEWT
7 v b THNIEERFIOZL U 8RO /8- 2 )L —
FUIRMT 2 EfHE BRI OOH 5,
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1 DFEEHRRR
1.1 iR F o 3RERM

MRRFERER TIHZE M TlE, 1 AV F v 2L, A
., G EHEEFOME & BEaEICB T 2 W% & R L
TW53, BRHIZIE (1) Family C IZJ8 3 % Orphan
AR 2 AR Prrt3 D 73§ BEEE DRI 17 1 72 fig A
(2) G & 7RG BZR DB R E L AL & g
IR, T LTV T T OERRME DT, (3)
KCNQI-KCNE1 F v 2 VEAEAKD, KCNEL 12Xk 5
BEREIEAT D A 7 = X b L iSO fififr, (4) ATP %
BART ¥ 2V P2Xy @, EENMKEN T —T 4 7D
DT BLOF YRV TFHICBITBEMEAY S
FUDORNOMEN,  (5) Kvd.2-KChIP4 &K D, &
EL DRI AFNE & . KChIP 2 & 2 BSREFAE % D
f@tr. (6) hERG F ¥ 3 )L D ffieh THER 2 Biid ML o
NTEREOMNT. (7) TRPA1 F ¥y 2L AV R &
NSRRGSR Ot (8) A Z/ T v D&
VNI B DLFENE & B DR 2 R O g & F
BT TH—FIZ X DD TV S,

2013 FEIZF K U 72w . Tateyama M, Kubo Y
(2013) Analyses of the effects of Gq protein on the
activated states of the muscarinic M3 receptor and
the purinergic P2Y; receptor. Physiol Rep 1:e00134.
DHNEZ LTINS 5,

Gq & N7 BRI BRI, MR ALY D L
TREER M EIRIETE D HIE 2 /v U TR RE = i3 2
JERSRE X VNI ETH D, ZHERIET I=A S S

M3 24K
@ +
Gqr g
FRET u
-Gq +Gq
1.0 0
a oxo-M 10 uM
o T -
= UNEE e
T %”# W < 0.1
c L -
o c
<
0.5 02 *
0.0 100 200
sec #p < 0.05

LTI e i) O 7 F V% Gq X VN2 BITRET
B0, —HT, Gq RN 7HL OMAEERIXZER
OIEMIEE I LW EEL 525, ZREROTEN(LRTE
. ARSI AT U 2 3nEaEM TR Z
% FRET $h% 23 T2 Z 22k DX 2H KBS
B, AAHV VT REFL ) UEEEK DT (ML 32
HK) Tk, 7TI=A MEAIZE D FRET s
L. TOKREIE GqIERIC LI VB IZHAT S, &
DOFERIE, Gq Z U /X7B L DHBEEMIZEL D M1 28
ROTEWIIREE P LZENT HZ L2 RTHDTH D,
OFEFHDZ R U TH Gq KA R MEH %
RINEDIDIEIRETH -7z, £I T, REFZETIE, L
2AH) VTR Fa) Uik 3 E (M3 281K &
R 7)) vk 18 (P2Y1 ZBK) 2T Ih
MG Uz, BT, BRI ERAMAINT B k%
TRTBZLIZED, GqiEaREZ R L7 FRET 2
VANT I NOEBIZRII Lz, £V ARNT 2 ME
KiZRT &5i1Z, TI=AMESIZL S FRET 81%0
WA ZERUED, TORADEIEZ Gq & v 7B DT
BUZ & M3 ZAERTIIERICEAR L, —7. Gg&
YN BOFBIE P2Y1 ZBAD FRET AN
BEE 2 o7, U EDFERNMS, G RV HEkE
BT & B ZAIRTEMEALREE O L@ bVE IEZ AR O Fl
FIZE D RBRBEIEVWRIN, G X088 L ZRE
DI EAEFARRDZ RIS RIB X N7z,
P2Y 152 %4

@ + &'L.
Gq¥ v "v8E T

°® ol I
g

ADPBS 10 uM

S
a

0.0 100 200
sec

n.s.: not significant

1. AAAV =y o272 FNaYy M3 ZAKBLCRHE TV > P2Y1 ZAKD Y T A M EHIZ X 2REL L. B L OREEICN
75 Gq #EAOEMICOWTO FRET #fff M3 8 LU P2Y1 ZEKIC 2 OHNR VR BEE ML, VA Y K Oxo-M 8 & ADP
B S HEIZAESHEL{E FRET DK FE UTHRAZ, ~TH 3 BARTHS Gq RV NNVHEZHRBHIELZ LIz D, M3 ZEIKTIX
FRET OZ{LIFARICHEHR L 7220, P2Y1 28K TIX FRET 213 8% 21 eh o 7z,



1.2 FaEEEN AR

7 TR AR B T I I L AR R A S5 D 7Y
THIDFE - b, BROBKIZE T 527 THiAD
BHEL T DRI OV TR Z ED T WD, £/,
O TR ZRGR A & B 1 EE SRS AT R 2 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. AVIFY Fad 1 boFE - b - BEEK

R AR R D EE MO —DTHBE A Y TTF
FeHdas b (IFOL) & =a—u Y Zffi# (I TV
V) BREL. TEBIEAOBEZE A TREIZ LTV 5,
hiEMRZAD OL X, —20MEaRERo—2—xa v
RIS L TIZY VR BET I EBHoNTED,
BHEO=2—o UAFEFHL T OL T & % (x5 5% & i
EZITTVAHBEENRE I N T VD720, MO EIR
WRE % MRS 5 ECEHEERMERETH D, BL L
OL-—a—n VHMHEEHPBETE /v I T7 7Y
Y A&HAWT, OL fKFWN R =a—0 VEE T DOFE
ZilbE <A 2707 LB X OB L 7z, EEKN
T OL DOJERE % 12 HOLER C & 2 Bl 2 i 72 (il
UL SIS B & TR BRI 2R in vivo I TV
VIR DEN R T o T WS, TNSDTiRE, K
#OL-DRG =2 —n v HEER AL, OL-=2—
0 > FERE FLAE FE O 43 7Bk & A= B RE oD fiR I V2 HY D Al
&, REHOBTHIZBVWTIX, RERFPELVTZ 47
VR EDFWHRTH OL Otz HlH T 2 Z & 35S
NTWd, 20 OL FABBRITIBMIEREEAE D X 51
BEREL TV B0l 247 - 72, BRMERESHE LT, ~%
I V. 77 X Ui, HNK-1iIZ5HL, Zhs0
BEBEEE RIB U Y 22T U, 1B e v hEes
ERETDHZETOLANDOHENRBRFEILRDZEER
MUz, ZNIEELZAT VLBV TFY Vv TOE
L FAEHBHED N A 1 VEEEDEAN D ETH 5
ZeERWPSMII U, Skl BMEHEHEEL T AT
> O EAEF % FERIN RN U, T D5 T84 O i %
ST,

2. 7V 7O B & itk

Y 7o REE LTAY) IF vy Fad o1 MER
DAL ZBBEEEEE T A EY A MEO—D &
LTOMLCZEDY EIFT\W53, MR EOREY
UCEHERZ LIFRRVETT 5 & mHi Lol X
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NBZeTHhs, bNONIIBEMEAERIZEET S
VARF Y FRE AT 5 & PR E T 5 2
EEHONMIL, YAXF UF ISBEHEE BB LR
FTHBHZERE LA, £/, ML COWHEEET
ThHs Mlcl Z@FRBEIELLIA, EERERET
THEHEMI] c LFAIUEROENZ Z L 2 Rt U7z,
B. JUADNFVAIVA—DAA=I VT

) 7RO EEREEED —D & U TREWHE % R
T 52010k Ty F TAGERZHAMTEZ WD
Fohd, UL UM% OB A X2~ ORI 22 #
BEEBLHHA IOV TIER LS Do TY
B, ZITHEEKRY BHREEEOINV—T M
TV 7o) VRIS K BHNEEREED AT TH
FTe DHKITEY, BEBRMKET Aoy 1 oD
ATP 285 LTz, V& I VERBINZ & 0. Fift
R D FE W ATP A RY b OBA ML 72, BiO
R Xobk % 72 F v L O BHE A BT IO O Rt
FIRCRRENHADT HE DD, i1 R> b OIZEA
ULdolz, UDPLIRTOHERZ2EDLETHRET
% &, BMHOBMBIRD UTz, BIRENZ 2IZF v R
DHFEAOEAEEGTEE A XY N OBAIERITI
DL, ZOZ L3I I TlgINS ATP Bubicidfn
ARG LR WA EZ REB L TWD, S7IET A
ot 26D ATP M OEMNER., Thbbaf
REBADHEEERRL L VHETH S, TDED
R A T A ZATO ATP it 23 L@ d 5, £
T HUR KR BB O L 727V & X Vg % )
FT T —T2HNT, TAMEYAS b R6DT
VR I VIR A 1 = X LD RENZEL D fE,
4. N-¥5ABOBEH O EYE & BEBEMMT

VES % A9 50 F I EMERm e FEL, M
MM B R Y 7 FWERICELS b o TWwW5, 5
TERE IR 5 2 BEBIC A NS 2 Z TH 5 GleNAc-
6-sulfotransferasel @/ v 27 77 b ¥ 7 2D RRY M
RICBWTRE RSP BRI NI 2o, B
BH_E oDt P AL K S DN S M O D T B 7 I ME R 12 B
BELTWAAEM 2R U7z, 72, IICHEBT 5 6-
sialylLewisC Hi&E 238346 L 7 F v OERZ TV,
6-sialylLewisC #&E» I 7 n 7Y 7tk b =—a—a v
ARIZHEE TSI ERET IR EG,



2 MRHFEMRR

2.1 HKREHTRERRT

BRI F ClE Y F 7 A GG A = X L%
DTVVTHEL, ZOBEMENR DI SIZLT
TANA FOVF TABEREFNESEITONEZHS
MTT B, ST EICEELZ 1) LI b
1 VLR E &R DHHC EHE. 8XU°2) TAD
ABEEY 2 R LGIL - ADAM22 284k %M e LT
U TAMEMEOREBE KT EERZ SN TWS AMPA
M7V R I VB ERE N LT Y T T AR HI R
MEMATEZE2HEBLTWS, 2013 FIZHERLT
UTOHIIZDOWTHNT S,

1. DHHC2 SV X b IWALBERIZ LB RA MY F 7
AJER R A 2 bR

RIS EAE PSD-95 1375V 3 b 1 UAL IS E 15 fifi &
TR A N> T A (PSD) Wigii L., ¥+ 7 &
TR D 2 e & 723, RAARiE L 3 b A ovdk
PSD-95 O#EjfE% i ti{b T 572D, /LI M1 IVLEE
&8 % 5 1F 72 PSD-95 % K SMIZ 3R 3 2 Ml 2 Hilk
ZBFE LTz, ZOHH T 0 — 7 LB EEMEE (STED
BAMER) 2 M AGDLE T, KA MY F TAPENEIZ S
VI M IVAL PSD-95 RS 2 HBIOT T R A v
Wil (7/ KA V) 2RRA Uz, TDFJ FALVIE
PSD OEARBANTHEEEZEZ LN, T HITF /) RAA
> @ PSD-95 &I Bl SV 3 b A kiR EE & O
I M IVBREORZY T 7L L TWEZ 2 RHL
7o F7z. BIIZ OV I b A IVEEEE DHHC2 28, &
FIABECHRET 21— R TH Y, BT
JRAALVIEEEHS Z 2S5 0Z2 L7, DHHC2
MY F T ARFRTH OV b AV LiESE & I EE Y
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RSNV I PANY A I NVEEET DI M, S/ KR
LTV DY A AL BOMBFIIBETHIEEZI SN,
X 512, DHHC2 3G EKFIIZF ) R AL v %
FREEE L., AMPA ZBMAD Y F 722 H 1) 2 80% HlH
LTWaZeaRMLE, 2Ok, SV b
L BB RN 72 T — 7 %% L, ¥V F T AEE
OF L\ WIS 2 R U7 (Fukata Y et al, J Cell
Biol 202:145-161 (2013)),

2. WHERME BT 5 LGI1 A ik ERBER O
fiet e

AW T, EWNOH RV SR O Mg
% MAFREIIZ filir U, S0 SRR % & 72 90k GR N
ROWEK L7225 HEHUARDFEIE & £ DHEZIH S 9
U7z, ZULT, TARPABED T LGIL 2N 5H
PR Y F T AKRRE 25 SR I U, OHERME %
BERUTVWSHEEEIBO THWI L 2R E EDTz,
X512, LGII HEPAMR LGl L 2 0ZBERTH 5
ADAM22 L DG EMETH I LI2X b HH D
Bl F T AEZED KIS %2 HH S5 AMPA 258 RHE
EIXTEIEBZ e 2EE 1D, AMPA ZBKE N
U7 o F T 2RO R X5, #EOME 2
ETeEZXZONTWVWSEZ &6, LGIL HEbikiz &
% AMPA 32 7R HEBE A D B 1300 R i 4 D F
BEPTAPAEREZFERIFTEEZOND, X5
12, iR 2 DLW, IBERNR OIE 1T I W REAR
MEEZBFE L2 (Ohkawa T et al, J Neurosci 33:
18161-18174 (2013)).



2.2 MR EIERFIRERFT

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

1. MR AR 7Y O TRPMS 16 ML B i £k
DR M

30 D & Z1Z1X TRPMS O ilEiz & 2 1E M ALl
ERIMEAH 28 BT, 40 D & EiZiXZ OiEME(LER
ERMEDR 35 EETERT A NN olz,
DIEMEALIRE D BIEZ {b1X phosphatidylinositol 4,5-
bisphosphate (PIPy) fKFHITH S Z & & AW/ L7z,
F7z. human TRPMS @ 1008 H#HO T V¥ =V Z
D PIPy, OIERICE DL B Z & A, M RKRMEITIZ X -
TS Z7R o7, FMUMREDKE, ZLAETIZ R
INTVWEREILEI>TEDHECELEZD, KD
MU0 T BHR (72 —N—D 3K bIVEER) »
KRR RICHBT 5 A ¥ h—ILZEIK TRPMS
D PIPy ORI 7215 VAL IR B D 2 AL TRl T &
L2 LninweEz o5z (J. Neurosci., 2013),

-
—

2. TRPA1 A7 54 ANV 7 ¥ Mz & % BERE T4
W Dt

< U AEHEAMRRIZ Exon20 # RKEULEZAT T A A
NY T v b TRPALD Z R\W7Z L7z, TRPA1D (& full
length TRPA1 (TRPAla) &#%& LT TRPAla O
Nl 7 % 2 L, TRPAL OFREZ R I ETWVWE T
ENRDMhotz, . U ADORKIEVEEFEE TV LA
R EMEAR € T IVIZBEWT, TRPAL K~ 7 ATk
AT HERIEOE TR BHHYS L TH D, TRPAL 7%
FEVERE B K O EER R R E b o TWwb 2
L h oz, 512, TRPAla EET OFBEE NI
—IEH)Td - 72H, TRPALD BE T IT RGN ML
TEH., 20 TRPALb OlEhNA TRPAL HRER R %
U CRIEVEAR b & MR RE kw2726 L
TWaH0DEeEZ 5N (Nature Commun., 2013),

3. Hi#fi 1 4 iz & 5 TRPMS5 OBHRENNTIEEHE o fhir
MSANHESH 1 A4 > (Zn?T) D3N Cat IREE RN
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IZ & o TiEMEAL U7z TRPMbS EiR % £ FIIEE IR T
EMRATHNHNEIT B Z e b otz, 2 WBEIZE-T
AU 7 TRPMS iR b HIHI L7z, 2 Mgt Zn>*
R BMHNE R THEEH IRV EARbro
W BT N—TOERDT I/ BEPEE LTV D
. AR &> THS TR 5 72 (J. Biol.
Chem., 2013),

4. M7 TRPAL F ¥ 3 VORI & 5 EHEDEMEAL
B RS O b

b 717 (green anole lizard, Anolis carolinensis)
TRPAL F ¥ &)V DAL R & I R0 & 2 i
bz Ny F 252 TETHT L. AITC 12 & - THEME
k952 &, WwllETIEZR < B (5P R E
36 ) IZX o THEMALST 22 &30 ote, Eiz,
MR e AL E Y E R O HE RV H S Z b
HH Uz, T 502, 28y FIRIZ & % indside-out HEDEL
FRCH—F ¥ 2 VORONBIE I, F A7 TRPAL
SR F 2 B E L, AU & o TEBEMELT
5N SNITIR o Tz, MAT, B—F ¥ 2 IVF
FAT A7 ANAITC LT K BTEMEMLCTRAESZ Z L
b RWZx N7z (Pfliiger Archiv Europen J. Physiol.,
2013),

5. =V bY TRPALl F ¥ A VO#EEF /U=
& BT

=7~V TRPAL F ¥ X Vi Feru—=227L
THSREIRIT 2 17 o 7z, AITC 5 DALY B IESZ M 1M
FLTWwWs—F4, =7 MY TRPAL Bz > ¥ —
THH., HMHEAREREIZN 394 ETH -7z, MW
BEOMERENY TRPAT 1% il U s ME A iR R R =2
VDI, HUEERSY =7 b VU O TRPAL 2 #UZ
FoTHEMALTH I L 3EETH L, £z, PUDOR
HEF| & U THIS 5 methyl anthranilate (MA) 3=
7 MY TRPAL ORIEHETH B Z LIS 2T,
MA ®=7 Y TRPAL i&MHALIZED 2 7 I/ k% [H
%€ L7z (Molec. Biol. Evolution, 2013),



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
A IS O b5 A N ORMED SRR 5 2
DR EPAND LT HRRETICRE 2/ 2 talk
DK 7PN DEFEETEH PN DL FEERE T - 72,
BURRIZBE U Tk, FEME o g% 9L o fMRI
EHWTHANZ EBREGT 5 &z, AR
HINEM ARG 2 2 EOMEEED TN D, KR
HEZINE TEICRKPBOY VS5 DH—=a2—1
VIEERBIERTOLTH o 20, FRITMA TRED
FIHCEIRME & R DMK AR £ 2 S OfE & &2 AR D
72 8 D MFRFFH F ) FIER, TV % O 72 BEBER &
Mg ERE (IMRD £0fH U TEHEICHZE % ED T
W5,

1. 4 VA O ORRVERF NS EaI I A
I i oD 5

BRI OBEE 3> b 7 A MEEOZ LB O R 22
WEBELEZDLIEDNHY, TOLSBEHEIIBITS
HE2Y NS AMOBEBREHONIZTAZLIZBEDOR
AWML AT S L CTEETH L, AHMRITHE
WHEBRRH B EEZSNT WA Y ILHERE V4 B0
R = o — o v O EERME R (BRI O R o
¥ b T A NDRBHEEANG X BHELFH, BRL
DEZVEHEE Y b e BRI OBEOEREE Y b
EHWT, FEHBEZRIT ROV LD V4 B 5 HER
Moa—vrOEH %23k L7z, Bk DS VA
W3 2 MR TEE) & D RO N B RIE ) &
PRl U 7245, VA B3R a > b 5 A b OffilE» 2
b2 Z e TEERENZENTE2 =2 -0 rnE <A
bNTz, £, AT LIZHZ WEIZNT S MRIEEI
MW ERIEUT N 9 2 RS E) & i U 7285, 025
T T T OEEE UL AR WV 3 > b
A NDEERALNTZ,

2. 2 @REE YL OETERYEOITEIRSE

BRI FEE S iz 2 B REE YL (L #ARRER)
DEFEREZIH S 22T 2 72 DITARARAERZ KL
7B R 2 F N T O HERE 2 17 - 72, BRI
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BED Ry MZE o THESNIESBOINEE KD,
Z OB E KFIZ 3 OURTHEET 1+ AT LA
FIZBRL, ZO350 1 D22 WTEBROEHIZE
Fha Ny btz b3 —> v MllBE LTz,
K=y MO ML 64 FEEE (16 BEX 4 RE) 5
RITEIZT VR LITER U, 3 MBI YL Tl
=7y hOMERIIEEIKF L, WT OB
BPLWTHEWRERERLEZ, — G2 08GEY LT
F. REOBEMIZBE W THRIEROE TR SN, il
BN EA L7, ZofmtEide bo L #AEREBOEF
R EIZRE L Tz, 2 OFERITEE T S T4
IND 2 EMEEYILOEERE L 3T 3,

3. EMANCE D DYV BREY  IMRI B2
EMBANCELTIE, ZhET, @B TIAFY
7. RigEDOHEMIZET 5 HEHEHRDBMIZBE T ED
DI INENIZDOVWTR M 2% E LT IMRI
MEET->TE, REEIX, PV ENRE U THEE
DR E VT IMRI CHIEE) % fifthr L. S EE O
EDMMNDRFEMZFBILTNE 0, £/220 &5 00E
WIZEDWTHANB TN TSI EHR, ek
PRFEIRDIGEEN N X — v in s, HEFEMAT TV IR YE
DREEHUL TWE2ERD, b FDLBIFERIZED
KD FEM AT TV OO ET R QKLU & HEk L
7= & 2 A, YU VA B R OEER T IS 5B D iR B 28 D EE
WEIREMBELTE Y, £zt MEAERBAEET O
FEeEEMLTWB I RS m -T2, —f. &
WRHEMEETH D VI, V21X, & b DOEBROKER & [k,
FM AT 3 [ O EGR RO BUE & @B & R
U7z,

4. fSERBROP BT EM R G X 58

FMOBBENRAZB T EOMEEZFTARL -
2. R BRAR & B U FEBRE AT o 72, T RRBAGE
BT IXEYEM R BRR 2 DRI 2RI N5,
YOV OHTH 2 YRR RIS E % 88 U, M
RERUZ, EYWZMAEIE 9 MEOEM 2T IV —
(&, 7oA, bad A, Bk KEH. B M £)
ko TR SN, £FEMAT TV =122\ T 4 FH
DYV TIUREENT VDS, VIVITEMHEM % —ERF



MERU 2RSS 22 e THRIMZ2E5, FEOK
WRIIR 2T ER L, R S 15 HEIIFIERT
DEMIZOWT 75 BUALIZEEL, FORIZLELE
IR 2R Uz, RED EREEMITFIT) -8

WCRRD, EF AT AR S IR &
EERL, KL BIZOWTIREBNEGRIC L
T2o ZNO OFERITEM O BIEE & il TR O
ERBLTWBEEZ 6N5,

130

Y54
AU

=787
4=



3.2 MU FIVARRERFT

#RE S 7 FIOVIRFEE M Tk, AR R D BERER R T
DR ZHME UT, K EMRRTDH 20RO
BEEMT LI L ZHEL THELZED TS, 54F
EfT o 725t e LT, iR RDBERENEZ 7 TH 5 Ca’t
F v aN T F T ZNABHOBG, & AR R,
in vivo (281 B R R O EBIHERE = 1H & 22 U 73R
X&fhIrd B,

1. Ca?t FY ANV TR TIHRFE LR B>
7 AN R

AR AR DR R Tk, TEEIBALOERE IV, 1
fHD > F FANEPFHORB I N EEZEZ 6N TE
(B —MEf Y : monovesicular release), T D—H T, 1
M OFEENEA Y720, EHEDO Y F T Z/NABER DK
HEBAL D & A, £ U < IXE— DR EAL D & i
Fizidic g, LEMKE (multivesicular release)
DIEFEEL I TWD, Y F TANIOB /% &
PR D& W, MR D Cat B8P U O
PEEOBE NI Lo TEL S EHfEINTEZ, LAL,
MIRAER D > F T 2N 21 F I 7 2 (R
2o ONTHUB M - ZEVE, BUBEEINE) & HI#ET 5
STEEIL, FEAYEHINTORY, 72, &
F TATB W TR MR % BT OER A
LRI OVWTHBRF I NT I ad o7,

INFETICRAZSIE. 7y MNKEER R - 57
AEPRE (BEMING) Sl o MEN: > T 2R
FZDOWTHET 2170, BRGHIE (EA7MERRHE) o 2 5
2OV AR (30~100 X U RPHEIRE) 2BV TR
Sk ha e Y > T A%ER (EPSC) @ 2 [HlH
DIRIEME & IWERERR (1) B, JERERE I RFE L T—
WY R T B BR % FR U7 (Satake et al., 2012),
WERHORT OV ZAEKRIE, O F 7T Z/NED
ZEMDOZEN (Hb, B—/NEL 2 S % S/ N
AN HIZEAL) ITHESBEWE VR I VDY S
TAMER L S CIZQIER MM DBIE L (delayed
release) 2k o THlERIShz#fEELTWVWS, L
U, EPSC OERMM» L E\EERINC L > TIRE X
NBLVWSHLEINETHREN R, TOH TN
HEWHSMTERD o7z, KX TIE, EPSC JER(H
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DART NV AHREERET VL LT, FEMEBHO
FBA D= AL E L AHINTIBIE U T2, T O, FR
M D% EERHIE, OEED Cav2.l F ¥ 2L &L
THORA AL D EERAEARITIRA U 72 Ca®t D3R AEAL D
SEFICIEENL CERMT 228, @FM L7z Ca?t »°
F ¥ RGBT 5 > F T AN/ Ca?t & v —
BEROB ST, @@AO/NE/CaT Y —EE
WIZHEALTERDO Y F T AN E iS85 2 &
WKLo TERINEZIEREDPHSR IR 57, TD
Ca?t F¥ XNV TRA TIRE LR DV F TR
NI AR (B — Mt & ZEM ) OFERI. Ik
DFEFHRILEL 70 & 22 B2 EA T AT =X LD
—De LT, SBROMBEEBIIIH L ViEEZHL &
HifFE N5, (Satake & Imoto K, J Neurosci)

2. HEE SHBECEDS FE/ VT KLY Uik
ENT D a2 fEEEOFHHEA I = X I

WEAE S DA 222 & R IEIR, fE5R. KB OIS H)
Mz, fwmAOME % & 2 M8 ) VT KL+
UYMRRIZER L, ZOEFSMMAIZLTaY b —
WENTVWDERE, Ny F U752 THEEHVT in vivo
VFTAVARNVTHS ML T E R, AFRIZRER
HOZ D%\, FHML SBICESHAD T
HIE R O EE BRSO FEM 2 BH & 2z U7z, BEERSR
LTflibnbd o2 fFEEIE, FHE=a—n v %@
SH, IR EZET IS NTWVWS, &I AW,
PESI R 2 RS BRVEHRED o2 FESRIX, Wiz
OEWE =2 —u v 2{EEML. HHiIZH1 5 GABA
RE BN UFIHINE Y F 7 A BB O FEEHE & RIS
EHICHERTA I ERKE LR, £/2, 2O VT
FLFU Uiz i UBMEcE17 5 GABA =2 —
0y OIE I ol ZEKRENTEHI L, 61T, @H
HO o2 (FEPRIX T I TR SICERER L. o2
ZHREEEN LU CHZ BOMI T2 Z & 2L 7,
U EXY in vivo TIX., (KFAED o2 FEIZEN & B
MOBRIZES T LT RLF Y vk % RiGL
T2 LW HHENEA = X L% RIE L T2, (Funai et
al, Pain)



3.3 MWL FERrT

KN B2 B D R[] B IR IV & 2 D IR BRAKAF I FE3E R 77
ZALDFENEIT>T WS, Y U ADKME
B & RNRIZ, in vitro BYF A R — LRy F
77 v TR SR % B U 72 iR ] B AR, R
B & xR e U BRAEHENTIES X Ok
SAMEE % N2 A A — 9 0 2T & BB O REBEMEAT
AL 2 BIREBE % SEAM S 2 7= O DAITENE MR, 7 1 L
ARV =Y —IZ kB HEBENMRITZ G EFHET-oTH
D, BRZIERART D TETHD, HOEEID -
TN % ARIZEE T,

1. KINREE — R b S FIRBLTEE ~ O #iRE#E & D
L BRI AR I 3 2

KN B — IR (V1) ORI S & RS
B EBOBRABIKGE L THET D2 H Bix k
BULLZDMEEPOBEINT VDS, RIEE, FKx
TR (V2) ORI IR E & O[] 28 A3 4=
DIERBROKERZ 150 %S T 5HNT,
EpFEBFEORRERICHROKE#ET 2 Z 212
DR Z MW L CRFA L 2T v bR W TR 2
fTo7z. BEIMUBIRAL SEEANTEZZITS VL &
g LT, V2 2 5ask U 72 SIREAREN B KO~ D
MO R K GRE FE LUK TFLT W, 20D
BRAATIREESHRABRER a2 b e — LTRSS
Nidpotz, ZTOMRKNEFSEITAREMEE LT, V1
Mo V2 NOMRAESTEAEINT VWD Z L HE
Zohd, £ZT, VIMIZY A VARS X —%FIH
UCHNEA GFP 2 RBL X &, V 2 ~O G % i
BrU 7G5, RGN & BB L, B
NENZHREDRA NIz, V1 MK SESZ MR A A
VFXYRNTHEF Y ARNO R TV 2 E2FEBHXE
v hDV1 &V2 280 REAZEEL, VIAo
V2 ~NORRMMES G2l A, av b —
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VU TADNZ NZRER R SNz, Bl Lo
FlE 7y MZBWTHTE O E X VI MiliL » V2
MR DOMARSIGIEICHHEZE T ALNBE Z &, VI —> V2 i
e ST ARER IR URF L TRRE NS Z L 2R
ULTE D, FHE OB RE I e MRS & TR I 13 AR D

EHBEBRPEETH D I ERNRBE N,

2. MR RE KRR U 72 RIN B BN L OV O #t S &
|25

KB = 2 — v > O R & £ %O MRS G
BOBREHS DT 572012, LR~ T 25 o Hf
N U7 iPS MBIz B 72 A BEFZEAL, 2D
iPS Mz Ml OB A<y ZDRIZHIET 5 Z 212 &
0. FUMRATERMEA S ELZeERXONE=a—
O VENTEILI N Y A ERWTERZT- 72,
ZDXTADKMEE NV IVES D S G A ZE fER L,
AEDOHE— NV IVNIZH B 2 [H o BRI & b [
BRIV RIVELERE AT\, RS ST & fifhT U 72, Ml
FREEAH L &% 2 o n b Mfal Tk, FEOH (%
% 9-12 Hilh) TiX 4 FOFLERMMI A T I MRS & HY R
HEn, FESH (E% 13-16 Hi) TIEXTrERS
BOEEGDVHFZF MU 2, 2, FEBYTIEIN
MRS A LT 2 /iR < 7 TRl & 7z Bl
¥ T A%ER (EPSC) ORIEIX—HrEicfEed s
R7 LB UTHRICRED 72, —J., MR
BRDLRTHPSHE UL T A, FEAYIIMI R
MEU AT AR REZ R U2, FBERIICB W
THMHAMEREEGOEGIEF v v AL NTEL, —
FFPERE G AT & ARG T & ORI EPSC ©
RIEIZE NI AL N h > 7z, P EDOREIZ, MR
A AR £ O PRSI W RGBT D v F T A KT
MBS LI RRIBT S,



3.4 IDMERY VT IVERFRERM

2013 4£ 8 HIZ A X — b L7z MEBR Y 77 I)VHFZEEM
Tk, DIMERREOEEEMEEZ A N L AHES - A6 %
HIET 2 2 7 FNAZEEBEOMT 2 SH S Iz L &S
ELTWd, SHEEZ, DAROEREN L U THE
U727 UHEEIE P2Y6 27346 TRPC3/6 7 ¥ b
DRIEZ T ZAZHANT, IS OMEZIER RS &
WIRRBIE B B 1) BB 217 5 72, & ST VER
HORMEE - R#z2H 212, E<HLVAEKL Ry
7 AR AT L DOMHEIZHETF U,

1. DEYETY V72 B 2 EMERZYE TRPC
F ¥ 2N DR EfRHT

PIRES 22O B - S & D 7 B AT 2 5
transient receptor potential canonical (TRPC) ¥ ¥
AV (TRPC3 & TRPC6 ®D~F 1 4 #IKF ¥ 1 )L)
DIBEMEM R RIS 0 I & 0 FF S N5 R 7s
Ca?T & = IS 2N FThHd I 2 /AL,
% Z T, TRPC3 X#EHB LU TRPC6 R~ ZIZK
BRI L D mMERMEZH L 25, A=A
VAR L 2T & B REMEO LR IFE HHH S hk
WHEDD, VETY VT (KL & SRERFEREREE) Y
TRPC3 %7213 TRPC6 O RIHIZ L DB Ml T n 2
TR U, 7o, FRURMARDREMEERIIN S 5
TRPC3/6 7 ¥ # VO REFH~ L 25, TRPC6 K4
YU ALBWTRHEMBEIARICEET 52 &2 A
U7z, ZOKr & LT, TRPCG6 A B % £ Hl{E
LTwa Z e, WEAAKFIHIER 12 & 5 TRPC6 O
U VBRAEAINE MO ke EESE S (A
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DOl %R EE2) ZeE2BESMIZ U,

2. P2Y6 SZAMIT & 200 Ml e — 4l R 41 35 2 R AH
FEF O 4PN FE R O R

P2Y6 RIE~ 7 AT KENREEAEIC & B AR % L
e A, BT AL AR THEEICERLOES
MEMU 7z, &7 P2Y6 R~V A5 EETN 6
A BEOR R TEH LU WVOEREE T (DA%) 2RI LT
W7z, Ty Mfifsk H9c2 Mifaikic P2Y6 244k %
FELS . BWHERISEZ T o722 24, W Ca?t
INEDBEE N, D Ca?t JHEIX. P2Y6 ZAK
DS EE & 37 fEE (RGD) FAA VITERZ
5252 THRBIZWI Uz, LR S, P2Y6
ZHRIRCGD RAALUDBAIZHILANL ZIZHT S
OIS (PRFE) (T e 22 2 TREtE AR I iz,

3. TREEER - AT & 500 ML HE B VEMERe RS O iR T

TEMERRFRIT & 2 & N 7 E O RRALHI B ARR E 8 13
B 7o lefildN D Y 7 F VRIS E2 72 6F
HR &35, Txld, BifbkE (HeS) A AT
<. REMEDE WA A v (HST) & UTHRMES K U4t
KVEDBETFYEDOHEICE < TRtk 2 |E L, U
» URETIE, B IMAERZ T LTV & F 4~
REDVATAVFA—NELHEEL, FUREHZ
s 5 Z & TREMEDGWRIIREZIEK TS &
OO DEAN DR Y RS ER D ORI DR
52 ENHSMNTIR->TET,



4 HMEEBHFRR
4.1 REEEREHREM
AL (BRI &) ICBET 2R, 478

ECEENZEE T MRS E, &Rl a—a A
A=Yy 7T (M, . BERER MR, T R4
KR HGIE, RREHF M SR 2 HWVWTHEL TW5,
2013 FIZHER U T2iw XD D> bAREWR 2 R E2BNT
%,

Mochizuki H, Baumgértner U, Kamping S, Ruttorf
M, Schad LR, Flor H, Kakigi R, Treede RD (2013)
Cortico-subcortical activation patterns for itch and
pain imagery. Pain. 154(10): 1989-1998

MADEAZ D, EAZEHLEZDTE L,
o720, KEFEVWTLE-7ZDT S, LL., £
DN A=A L iTb o TR o7z, FEAE B
SELEHEZRAEL LSOOG =, BB E
HiGREE (IMRI) %o TRz, TOME, HEAh%
B TE G2 R ik, BEE2ONILE
FEOEE E, EHOHIERRRKE DT &5 KINE
EROTEF O THEE S ES Z L Z2H S MU,
Tbb, BRE KNS OB 2D ) 8
mikIh, TNPERTEE S RBLEZLND,
LELI0OARMBVZ EFiIcaryite—LrTEnR, 7
Y —VER S 270 & CRIE & 72 o T B il {0 R 3 7 1
TRARSR - R AT 2% % HIBH S 2 8 72 2 iR BOER R 12 D 72
NBEZ VI NG, RItFEIE. FAYDNT T
NVTRFE DRFEMFRIZ LD DTH S, HHHH.
HARBEHE, LAEEREL<DAT 4 7 THMNE
ni-,

KR
GE® B8 - X R)
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Ichikawa H, Otsuka Y, Kanazawa S, Yamaguchi M
K, Kakigi R
impairs infants’ face processing: A near-infrared
51(13):

(2013) Contrast reversal of the eyes

spectroscopic study. Neuropsychologia.
2556-2561

F<HI>TWVWBREHANDEHTH>TH, HH L EH
DOHAREERE K I E/2BI2T 2 L OB PP D I
<K7%5 (K1), 7V 78 (Tony Blair illusion) &
LTHISND Zofpagid, AR B L UTHR
ZATWEDONED %z, ERMA3EE (Near-Infrared
Spectroscopy ; NIRS) #FHWTEHHIL 7z, & DFEHR,
(1) EELRHOEZRTWS & SIXMEH N LA L%
M, AREKEE TR ER LU AR»o72, (2) EHBEHZR
TV e, NMoARMNEHPBREHLLZ, Zho
DOFEFRIF. BB’ 5 r HUBEIZm s AR MRED
HE - REHZ2$287Z0%2 B L ULTH#@TsI L.
Z OB OAREIRTIT DN T VWS I L 2 RIRT S
LEX LN, SHOMEIE. Kb P ADKATE b
R O HIZKGT 2 Mt 2 B S 20 U 72 it T )
OTOWHETH D, 0d, RFFITFRKRFZFER L
DILFEMETH Y, PHFEALELDAT 17 Tl
frEInz,

1. 7V 7§



42 HKT T LAFREM

Wiz 275 UTIRA, RIMEE - KINEEER -
INBE 7R EDMHFAL T Z &t ko THIEESE 2 o
FE—=LLTWVWBEAN=ZZALIIZDNWT, BEHHPI -
Bl A % FH AR AR B AR Tk & AR AR R A R 2
AGOLETHHALLS > LTWVWS, £/, ThoDK
IR S N PR O EF R E OWREEH Z B S5 iz U,
SHIRREERB TS Z L2 HIEL T, BEEY
o RBEOEBETVEY, ¢ NEZEZHAWTHYE:
ffoTWwad,

2013 FIZHEZ LU - X EBNT 2,

Chiken S, Nambu A (2013) High-frequency pallidal
stimulation disrupts information flow through the
pallidum by GABAergic inhibition. J Neurosci 33:
2268-2280.

NR=F VY UFEIZLO LT B b KEEE RIS
DIFRIE L U T, RINEE SR R MR Z& BE DA A
SR H B SR 2 4T 5 &0 5 IR0 (Deep
Brain Stimulation, DBS) ¥ {7hbiv T3, LA L.
BRI AR T MR 2 IH LT BDh, g E
TWEDNRE, ZTOMEAA =X LIZDWTIEAR
BRI ENL W, SRV IVORERNT = I L. T
DHRRTEE % fldk 5 Z 212k b, DBS DIEfI A H =
AL o Tz, YAERNHT DI T IR Al D 1%
TEE) Y — IR I I & 4, s B oD S o 8 C IR
B OMRIEE A e e IC Il S e, £ ZoW
H21d GABA-A ZBEKPEDL > TWBE I LB HS M,
2o lz, TOITKMBEZ RIS 2 &, HKAKRNH
Za—oiE, R0, H BWEEN S5 3H
MIRE 2RI (M1 A), &HEEREHIEIIDLS %
SMMEIHNE., E<ERINLr o7 (M1 B), 0
ZEeh o, WARRNENXMEBREHREDOFE-N A 1=
ALEUT, RIS OMENILH» b Tl %
BERNET %8S 5 MR ROEN & WD ZEBE X
5N,
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Stirn
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l
Striawm >

L
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l

Spikes | bin

C_Thalamus 2

Spikes | bin

(1] : (X [:F]
HHHHH GPi 100 Hz
ACx

1A, KINEE (Cx) Fl# (REH) 12 & > CTHRABKRNH
(GPi) IR WEE, I, BWRED S5 3OS
FREIN, B, ZhiZ GPi OFEMEERE (GPi 100Hz, %
) 2z 22, BFRMRIEEIED D TR, KN BRI
IZEBINEL IR XN, O, KINFEER: % 3K 2t g iz,
FlE (Stim.). Fi8k (Rec.) ALz RS, GPe, KEERIEI ;
STN, fiK N ; Striatum, #E5K ; Thalamus, K, Pk
OTEHIE, ATEITEEIMIES (VIPFC) T A I Nt &
NHGEE (dmMC) & EMIETEETE (APFC) 2/ L T&E
BETHE A (PMd) 280, EMICET o< > Mgk s,

Sano H, Chiken S, Hikida T, Kobayashi K, Nambu
A (2013) Signals through the striatopallidal indirect
pathway stop movements by phasic excitation in the
substantia nigra. J Neurosci 33: 7583-7594.

RS SR 2 3K B MR D 5 B MRS D 5 E
EROVER (2 #59 2 [EEBE OBEREIC DWW T AR Iz e
M v &—nA %y 225 EE BB I EBETHE
RYAEHWCTH Nz, 4 L7 bF Yy RBEEICHE
AT B IR, A A (R DA
zRET L. BREHERIEMU 72, KINEED
T 5 BREMBISOMRTEE 25k d o 2. H
FEFEPHEEN T AL U Ay, RN E R & - TEF
FKINHBENEENFH LTV (K2), 2D eh
5, MERPREMEBICEVEEZ L5 L, EE)
ZHHIL TV EFEZX SNz,
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1) Hypardirect pathway
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Narmal movements
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TN SHr
Thalamus
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stop funclion

Motar hyperactivity

K2 A, E®ETIEARMNEE (Cortex) 76 DNMHRIE, KK
BRI (STN)-BEHEET (SNr) (N1 S —EE) %
U CEBEMMR IR CIE2FE L, M2 IH T 5 (1),
WA KNP BE-#REAA (Striatum) -SVEIHIRRES (BB %t
U CHREMRS 2 MG U, EBimG 2 k4 5 (2), m&IC
KRB - SR AR- VB ERAVE (GP)-HIR T .- SRS (R
PR %A U CHEEMBRTICE IS 2 RS L, T 2 i
35 (3). B, MAK-EERMMBRN =2 —0 v 2HET S
L. REMMTTORVEEIEAL, HEEIHT LI L
NTETHREB RS EH T 5,
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5 KR EHEEMITR

5.1  KEX#H#E IR SRATFTERFT

KINiEERE % X 2 2 R TRt R ORER & N5 Z &
FHIELT, ZNETIZAMEEOERS - MME=a—
0%, RS - K WERBDONZ—Vir 55
BWLUTER, BIEIX, TNETRHREL TE AR
Za—u v S EERBEAES N DX, FE
RIS 2T A DESBER OIS ) AR T B 2 v 2 H
Bzl TW5b, Biz, —a—a VEREREEESIC
HLEREMEDPY T2y NI =7 DEREHSPIZUE
WEEZTWB, SRR, UTOWEEIT-> 72,

1. BRAEAT 2 FS MM B 2 85 o o il
AN O

KN E DX GABA MM TH 5 fast-
spiking (FS) M348 BT 27217 T2 Frv v
THEA TRLKMIZDRNR o2y N =28 K LT
Wb, o T, FSHIfiEE)XEENEY ST AA L&
SAEEOMAIHKRFELCRED 2 E X605, FS Ml
DIEE I 2 BT 57212, Jed ., UTEHE AT A
5 FS i~ A8z —>v e FS MifafoE
SAEOVEH &2 MY AR TOR T —Flsk CREMT U 72,

5 J& D #fEARHIIE corticopontine (CPn) i & com-
missural (COM) i & WS A7 U7z =D DG
V=T ens, & FS Mgk CPn Ml COM
MR D 55 SIRIIZ AT &2 Z I Tz, —F, i
¥4 5 2 D FS Mo B —#EARMIE 2 5 D ATk
EFRNBE L, BAHEAVRONEZRT—LR 5NN
R7 —TiE, BRREEOFEHEEITITENR S Wi
Ehhrb 56T BEMART B0 THBA LS
RSNz, F72. FS ML BoMREED S T8k 5
&, BRKAT 20O FS MM 1S58 5 SR A
AR 5 Z e THIll 25l R T U7,

Rz, BRAEE FS MR 7 — DM@ E A O
FevaIlb—varvefioTHET L7201, £
T—RIZEED W FS Ml 0 ES - ALY F T ARG
BEEMEEE L, 203Xy T —2 TELGHEA FS
MIfE AT — ~O@EBE A DR Z . FS #ifao
MR % R TRz, TORER, HBAN %2207
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BRMES FSHaR7 —2HE T2 Z LT, EFEDFS
A e O B EE AT DS A RS (IR D, & P2t o) B
IXEEMOER % U,

FS #ifa2Z' )V— 73K BEHEOELSKE ARy b —2 %
fEo T\ D, BRIIZEREED 2 M~ D 3 d sl
ATNT & o TRERBITIRAE U 72, BRI BTG E)
WPEL/DEZEhbhr o7z,

2. JEHE - EbE BRSO = 2 — 1 VR & kR
AP

FREIZLD, MRk - BK - Bk - Bl vwo 7z
BB T REE AN DR % B3 21201k, BB gt
—a—u YOEENRTEE TS F T AR 21T T
7L, SRR RRMIC BT ARSI B BN B,
UD L., T35 25 HEEORMELEMESIZEEST 5
HEARMIR DFEBERIME R L D E D K< DD o TR,
Z ZTHM pISEE A A, ATEEE - bR
s G IC B 53 2 SR M DR - =A% R O & 43
fi. ROKE FHEENERN T 297 21 TORMLE
fElfE &~ DB G % fifthT U 72,

REEBE I LA L TWBA, BE Ak -
TRIG-3 2 SRR O MHBER D JE 43 A DY 7 - T 7z,
HSHGHE AT, BRSNS oD AMTDH
2/3 . 5EOMGIZAMAL T\, —J, miEEE e
DFEETIE, 2/3 8 L. 72135 @ EEICEBLT
B, BAHMDEIMIIMEHIIT IR > T W, £72. 5
Je& Bt AR 23 [F (I e B RS A s B 5 g 2 G, T DK
E RS T XA T ORERR ISR R O JE AR E
AR U Tz, RISERE AN T, Wille s R
HIFEEF A~ DT, FHADBD LD, 5 EHD
EREAMEPE ST 58 ar <. Th ol EMIH
TD1EEMAIDEIENTLEEZ SN,

IS OFERITHED T, BTEEK E O MEHE A
Ny TRy - RNLTy THAEE#E D YT, %
D ET, ZoEBHEEREEE. bR INETIIR
DT & 7 AR A B 1 5 B E RS & & o B % 1
5N LT,



5.2 DIEAEZHTIERM
oA, ROt BE, 1TEh, N9E), Ahamediie &I

THMIEH 2T, b M ENRE LRI 2
HEEL TV, IeHRETEENCAE S BT R JE R T 4
WF—RBOEE &S5 ZDIMBERES A —> 00 (B
AEMY MRI) 2 HinZ, miREE 2 ik 2 KR
Hfgd o Z 2 HELTW5, HiERE L igdEE D
KA F Iy ol d sl eicdh, AL
i & ORfR (FERBIFRED) 122 d b B i L & ]
SMPITT B, RRNBIEDHZEZE 2 HlfETT 5,

1. FERATENC D 50 O Hige & 1

B ROEDBEREZTND 20, HBLDOMH
Bt 2 NHMo B D 2 N & R— V&AM AL
45 XA (cyberball task) Z3R L. FMED— AD b
A SR I NS RI & EROEREIC K DED L
HREDBEEIZ L 5 Z LI H U, IMRI RS &
UTREEZEE L7z, ZEMHTFTHRMSNBATS,
HRINTOVIHEFAO NANWA DL L EHIT, %
EKOERRIEHNROSND Z L 2R Lz, KiEWIT
B OMSAOEE) X, BEE TR ILERE L,
BB TR ILERE LB L7z, 202 en
5. [MHERITEINZ DT AINES RV T« 77 (IR
) ITLDERT DI e, IRESRIBIMRD—
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BTHLMAEOEH TR I N, TOREIFILEL
EMHBIT 2 ZEMNHS MR o7,

2. HCRMBENE (3L X) optilg
i & DAHBEAEFIZ & 4 U 2 @Rk g o

— D THIMTHL X OMREMEZ TR D 72002, T

HOH] 28 AT THEHIZE - THEESIND

U SEHZEMEL. 2 OEEHLIIE U g

O\ TR R LIS gk (EIMRI) 2 F W T

N, AEREOHEHNH CEREH EMHET 2L

ZREU. B OBRANTE S B OGO g

EUTEPEETHS Z EAMHAL 7,

SCHik

1. Kawamichi H, Tanabe HC, Takahashi HK, Sadato
N (2013) Activation of the reward system during
sympathetic concern is mediated by two types of
empathy in a familiarity-dependent manner. Soc
Neurosci 8(1)90-100.

2. Morita T, Tanabe HC, Sasaki AT, Shimada K,
Kakigi R, Sadato N (2013) The anterior insular
and anterior cingulate cortices in emotional pro-
cessing for self-face recognition. Soc Cogn Affect

Neurosci (in press).



6 RELEFRHRER
6.1 ERENITENREREABIFZRERFT

RETENRERME M T, EREEEOKE
ZREE), FHICERERY v o — NE) & RO EUES) %
e LT, %5?5%%@%@%&&%%\%E¢
Dl IR AIRERE, X SR A D MRS E 2T
t@@%m@ﬁ%ﬁkomf EELTYHIYNE
e B & U TRV, FRx 2R FIEE KA L Tt
ZREDT NS, BARKIZIX, B BG RO
I B 2 A8, KN B OO ik e B B % R AR
FTUTERD, TZIEFE, Tv1y vy -1
Z—7x—A (BMI) @ Fik% T, R R E R
(ECoG) BEMUZ & > Talfk X 4172 A 5 B 55 By B8 e 4
WOMEE D S RS OMIEE> LEO#EEZ T a—F
T3 FIEOFER, BE LI E £/ 0T RMEE
CARMEEHEES I THEERMEOMKENRITZT0
5 TATMRES VW3 H LW BMI D35 XA L
DRIFEBED T NS, Tz, —IREEEHIEGZ 20
5 & ROHUGER Iz B 1) 2 THRNERR) »REL22Z
B0, TOHAETHIMIZ X > T, BEMRTICERS
NRGITH U TREZ M5, Bz s Z &2 afg
ThdraInsd IEH (blindsight)] Oz, F
M—RERHEE L2 AT LTS, —/T,
O &Sk MEEBOGAR —HEZR] OFKE R
T eI NTWB O b o =T iR al % %o
AT A AEARPFREE R COBKEMER, 2071 —
YA 2 O T L T\W\W5, 2013 ik, 2hi
THRHA I 2 MR HE X 771 2775 2 X0 MR W PR A1 32 AT 22
M2 (CREST) 72 & T » T & 724k & D L FIRFS
DERNL WL E U THRINEIF LT, FN
PAAMZ B M AR O i 9e 38 O B 5 & o LR,
R U 72 2E 8 DS S M TIT > TOW AR DR S
X LTHKRINEZ, YT, ZTOREHZR 4 HHIZD
WTHER S 5,

1. Sooksawate T, Isa K, Matsui R, Kato S, Kinoshita
M, Kobayashi K, Watanabe D, Kobayashi K, Isa T
(2013) Viral vector-mediated selective and reversible
blockade of the pathway for visual orienting in mice.
Front Neural Circuits 7:162.

2012 FEAZ, VA VAR X —D 2 EEYe L Tet K%
FHN THRERE O #8810 (2 & BRI B 9 2 ik
ZHFEL. YVOFHER = 2 — 1 v AR E R ES)
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OHIEIIZEE L TWS Z L& RUEZM, O HEROD
FEMIE AR 5 72, SR, T AZB W THEEBO
HE) 2 HH LT 5 b — RO R R AR R 12 AR
Fe@H U, Sl REefTok, $5H&, F¥
YA ) G581 - 2 HCEEERIZHBEL, 3
HZICE— 2 22 2052 OFZEEEOBEIRHRIZ K -
THERIZER S 5, —F, BEFREAKI N XY
A7V URTRIPAENEBETHET WS 2k
S R IT o 7,

2. Sugiyama Y, Higo N, Yoshino-Saito K, Murata
Y, Nishimura Y, Oishi T, Isa T (2013) Effects of
early versus late rehabilitative training on manual
dexterity after corticospinal tract lesion in macaque
monkeys. J Neurophysiol, 109: 2853-2865.

<7 YLD b HiE T R E B = B G L 2.

—E T I I Y I E LR, o —Fix—»»H
BRI % #h SRR AN & BRI AR U 72, TR OD ELER DA R,
BEEE» SHIZ G L 720 H23 »HEOES)
BREIZIE D PICRIFICHEL T2 e n o, W0
INE ) AFROERIMEDFER & 17z,
3. Takei T, Seki S (2013) Spinal premotor interneu-
rons mediate dynamic and static motor commands
for precision grip in monkeys. J Neurosci, 33:8850-
8860.

BEERE 2T > TWA Y L OHHEH S spike
triggered averaging {2 & o THBj= 2 — 1 VIZ{EEE
BHRLUTWAZEPHHINTVWENE=a—O v
S —MIGER SRR T o TIT L7z 25, Zhoft
Eoa—O Y EFREHOHA 7 - A Fli 7 = —
ADOMf%FIFHLTWD Z LS D
4. Nishimura Y, Perlmutter SI, Ryan WE, Fetz EE
(2013) Spike-timing dependent plasticity in primate

IhRoTz,

corticospinal connections induced during free behav-
ior. Neuron  80:1301-1309.

F48 D it (B % 7247 D BV D — JGE BN EF D
Bz T, ZOXA IV THYH— LU THRIC
BRAPEEZIMA 2L ZA REDRA I VI TIEEDK
Hoa—nre bHE#H=—a—n &0y 7T
B DORE DT F 5 spike-timing dependent plasticity

=

NRELZ xR,



6.2 HEKIEEKERELIBIT AR

LEM Tk, FEMS K CREREE. 8L TENE
EIF 70 ¥ DR BEFRIE D 1Z & 2 % [E] SR RE OD P
RESRE DRI % X702 T — IR 2T o TW5b, RIE
JEF TN D 2 HH 2 O ifse Z #EE U 72,

1. ZRHTFHMEZ Wz in vivo 1 A=Y VU 7KIZ &

DI - BEEICE 7D KIN R B R K2 L DB
2. VAR RSB RE D R E B K O REEFIC &k 2 &1k,

F¥iz, GABA B L O27V > BB A D 2 -

RS BT A HIEE T 2 OE, T 5ICHIEN

Cl™ A 7 ViR 2B § 5 55,

He =
H R

1. ZNTFHME %2 M\ in vivo 1 A=Y Vv FHIC
X B FEE - BREIC & B AR D KRIN B E M A L D BlgE
INETIT, GHTERIMGEE A VL - —%
R U 7220 FRE % AR A LT, SRR
HNEABPHIALU TV EIEETHREST T AIZENWT,
KINRE A S 1 mm P EOFRD KN E LRIz
2REGE X0 1 pm L FOMMHEED A A -V 7
RS TR EEHIT, 2 7y AU EOERMIZHZS
MORUBIREAREE Lz, 2ho i FIHL T,
AREF 1) BEARBET LYY ZICBWT, KINEE
MR R R (S1) DIZB 15 Y F T AFERIZ OV
TZ) 7HIOBESGIZOWTHRE 2 A TE 72, Kl
ARG & 2 MR E T LY U AT, S1IC
BIFE2T7TU YA FOFEHBELTWDE Z LA
mE Nz, IPs ZHIK/ v 277w b~ 7 A% BAPTA
OTAbBEY A bAOERKEAIZELD, TAMRY
1 O (ML A LR) BEIRTEE. VF TR
DHFA - WK (B === OBMAHIX 4, )
FOBEE R Lz, X500, BEERABIETE TV T
Gabapentin 28532V F TRARX =V 4 —1N—0D
R X vz, Gabapentin ZBAD WKM7 I
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ZANTHBIBVRARY I VDT AMBYA NT
DFBLHPBIEEFIRF I T AL E ST THEML TWw3
ZEDEREIN, B EDZ 05, RIEHRESIZ
O S1o7A YA bOEEN EFRL, PO YRR
RO EREL. ¥F TADHEDHERZ /it
U Tt [E] 28 oD B U BRI RIS U i
BT BEEBER I D Z AL 7=,

2. MMM O R ED L OREICB T 524k

MREEME D GABA 57V Y UADAL v F
YIDANZZXLREHO—EE LT, GABA &2V
UV I T B B RIREEME 2 WV MG &
To72, BEWED GABA 527 ) ¥ ~AD&E{IZ
BRLTBI2YF TABIBED ) ¥ 2RIk D BHEZE
ftx#at 5720, Qdot(BF Ky b)) 2HVwEZI1
TENA A=YV T RBB Lz, £, ETALREL
T BERE ZE AR % R RICRIRIN 2 ) > v 52 A KB
EREFHNTHR UL 2 A, 728 2L 72w
fich-oTH, 7V ¥ U MBLEDHRIZIGU T, &
FTAZBN BEZEROFENLAT HHEREF -,
Wk, FZARORBEFFGZEIC B 1) 2 2/ EOE N
DEJPHMRIFEHIZ LI >THEINE LEZSNT Y
T2, Bx DWFGE S, AL I W T H %
BRDRBIENEAT B ERNRBEINEZI NS, 5
BIEZDANZZALDIZDOVWTHSMIZLIZWEEZT
W5,

72, GABA OBio#i—it 5 i % flfa ks 2 S L O
IRE RS S A T RE 72 KCO2-tetO ¥ 7 A% FIWT,
MERRHES R L E VR ARV E >~ (Gn-Rh) ##RHEH o
EERIMENIZ X 5 LH OO0 2R 5w & HESHHIE Iz D\
T EMERKZE L LFEFRZTV. GABA (3HERO
VA LA BT B Z e AVHIBA U 72,
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MFFEE M Cik, EREEEHERRICED I ER - R
BEAMIRS RN Y TR T o T WD, REEIT
UTOEEIZDWTIFR 2 HELE L 7=,

1. BRI OB 2 B 38R T Rl o
am £

MmEEfEZa>y ba— L5570k, #E), TLT
BHAKETH O, BED £ ML S Mz 5w
A4 VA) UBRZFORGICEETH S, UL, EE,
MEEOR A Z AT H2HEL LT, M. &0 DITHIK
TEPEETHD I EDVHL PR TEL, HlZIL.
ReRf 2 (HEIARLR DS e KM, BRINICER T 5) D
BEZ, HEOHERFEREL, 1 VA vHIFLAY
MEPENGEDR DD, UL, TRIMEA &k X
NaHRVEY, VIFUERET DL, BERBEFEL
KET 5, BITE T, TRIHZEHMERE O RS R IR IR EE &
LT, V7FUBEETHWSATWS, LAL, L
TFUDBBIEA L, DX 51U THERH 2 4
L0, IFE ARSI TOARYL, ZhET, H I
Tk, L7 F V2K FEEAME (VMH) (/6
L. Et&fm. OE. e E el oMo R H & ik d
52 EIFSPITULTHS,

Zlal, FEM O AR (NIPS VY —F 7 o —)
. B & R T O FEREH & FH T 5 VMH To L
TFVOMEREREEZ IS T Uz, FHIEENE. S
e, R RO 2IZBWT, L FF 1T & DRt
FAHIHAE % Hyperinsulinemic-Euglycemic clamp %%
AWTHRT, ZOFHE, REBIBE LV TF VI,
VMH =2 —8 VIZE#EEMA LT ERKL/2 & STAT3
EIEMAL. TR ERG EFEICSIT 51 R Y
T & DRGSR (1 v A VEEE) 2 ED S
ZrERHULEZ, LTF VIR ERKL/2 % STAT3 %
MAUTVMHIZB T2V F T A2 23 ¢35 2
L2k, B TORER#MAEHET S Z 20
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REXIN B,

L7 F iz ks MBEGRTEHORRIZ, 12 Y v
CHELD, RKMPEZG SR BN L TH D, Kiff
FIZBWT, 2OV TFUERICET 2 EE LA
"Bront, $72bb, BRRERDESIZEHA VY AY V
MAEDFHZBNTDA, L 7F U RFETDOI >R
VREZWEED, FRHAE SOz, s LT, M
A VA VIRENERO LS RKREIZBWTIE,
V7 F IR & OBERI A 2 RS, &L ABEK
HEEDE, TOX5IZL TF I & BHFBERBA~D
AR v 2 VIREICHRFEL TAL L, (K
MpEEEGIES 2 Z DS A L 572 (Toda, C et al,
Diabetes 2013, FAFIAF & ALifEE K% & O HEHST),

2. A VAR U RZERER SR ORI KX ER
i AMPK O #5iEH

B MG I NS Z itk THlERIEIND
BEIRIRIE, 1 VAV VBRI wE, SILBE, 7
7Y R—=VRZF[ERIUTHIZES, KWL TIZ,
TV F — AT & o TIEPEAL U WS - HEBREH % F
% AMPK ORBE# 7z, TOHEE, AL T b
VhY v (STZ) 285 U1 v AV ¥ RZRIBERSE
(STZ BEPRIR) (2B WT, BHH AMPK 238 1215 M
k¥ RAHB LUKk, 2 CHEEME AMPK %
EARGIERIRNC R S B2 25, AMPK O Ry 2
FADEREIHZBWTHIFI S 2721 T, STZ B
PRIE D e MBS, S ARRARRMAE, & MERR IME, &2 b
VIRIMAED R U, KRB, E&H. B aiBihso
ZMEPBHE L, 6T, TEEIFLIEFTEZ
LR U, ZDZ kid. STZ BERBONHEHE D
JFHRERWEIZA VA U RZIZEBDTIHRL, ZThic
& o THIEH Z X 15 fidia [ L 87 D RHE I &
5T L ERBT S,
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71 BELFREBYERE

BEFREBHYELECTIE, Ty MBI 2 EET
BEHAM D HEFTHRIR L DO R T WA T A& N
7= INBERESRAT B HEXE L CH 0 . R ISE S TR A EY)
EBLZ B D 2 M7 & TITEAM DR H T > T3,
ZZ T 2013 FEIZHR UL 6 WD S B, BhRMIZ
HHERYIF A T R FHTE 5 ES Mtk % BT 572
DIZEI VA, T v b ES Mk LR AN DPF
L2292 % AHMNTICEET 5 1 fOBE %4
Ny s,

Hirabayashi M, Tamura C, Sanbo M, Kato-Itoh M,
Kobayashi T, Nakauchi M & Hochi S (2013) A retro-
spective analysis of germline competence in rat em-
bryonic stem cell Lines. Transgenic Res 22: 411-416.

Z v b CTIRAEMTEBIE 4 A AREASEIC & > THE
K& MER S D HAM DRI Z 26, BRI TIX ES
OB EREL T2 MA-EAREZF2ITIEFAT %
TERUCTHAER S y PRI nWSarRyy s
FNVRFEERAT DU, REBRTIE, 3i 5l
(SU5402. PD0325901, CHIR99021) THiZ U7z 4 &
W7 740>, 20 K (PD1843521, CHIR99021) THf
SEU72 3 Rt 4 54 . 21 + Forskolin 853 TRz L

7.2 1TENRRNERITE

TEIRRA R = Cld, SREE TREY Y AT L
THRNITEI T A NNy 71U — %475 2 & THMZER
FRITE 2 RT YT A%RFEEL. ZD Y ADNK% fifthr
THI LIk TRIZT LTH - HEEDOBKR, X
SIZIFMMEE DRI RZHONIZTHI L2 H
fBLTWw3,

2013 FEILMETLHDO 2D 8 HE TIE—HBIRLTH
BZINFHKIZE WTEKEZFEML. DK, HHRSFH
KIZHEBEL% 1T > 72, BHRICHR U Tl % o M 2R I
BIZETOEEDEY VT v T%iT>oTW5, BilEfE
EhIIT T RAEMET N TERNEZD, —ED
< AT DN TR S O R AR A A K ATE B L
THEBRZE MG T 20 E OB EIT o T2 REE IS
Aok 10 . AN 1 RO FEIRFEZ T o TWD, YT R
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723 R# 5 T D ES Mgtk e WLz Gl R~
BEZFAN, TOHRGIZEDIE, 7 v b ES#ilatko %
FERFE G B B Gt = B ST B AT U 72, A
Z v FRMITIE, WI 72 5 N2 CAG /venus-Tg, X
% F344 (BLET LY /), BN, DA 7% 5 U2 WI X
DA @ F3 YLl EoRH 5 HF ik %z #EEL L 72 BLK,
NEEND, 216 1R 11 OF v b ES fiflatkc
EIERFINDEF G DR T E (69%), Bz EEHF1IZ
Rz, 308, 21 B, 2i + Forskolin $5iTZh
., 4/7 (57%). 2/5 (40%). 5/5 (100%) & 7> 7=,
3 FEH ORI 2 T TR 2 3472 CAG/venus-Tg 7 v
MHKR T 1 > T, 21 + Forskolin 55t TSI U725 A
Y TDH Gl HRANDEEPEZ o 72h% T DG D
7 — X % 76IZ Forskolin D& R % HHLBE LR ET
Fw, HFEOIZ V=TT DIV —TH O
BTk, FERTZENETN 4/6 (67%). 7/11 (64%) &
7257z, ESHIFEMED Genotype HEEANDFESLMT
BREZ5THD (XX :67%, 2/3. XY : 64%, 9/14),
7. BLK Hi%k ES MM 5 D% A S (T AL/
I EDBREROEEG  60~90%) LEEE (Gl ET
H1= b D Positive AKDEIE : 0~65%) 1ZIZHHBENZF
D HNID Tz,

FE L LTk, 6 RO~ 2Izx U THESRNTEN T
A RNy TV =T KB EAT o2 DITINA, T R/HFD
BARTWES Y ZAH 5V IEEYHG <7 ZIZO0WTDH
BHOTEHT A ML Z2IT>TWVWE, TOHRT
HITEETIZ L D F U KA LA RFEE TV
7 AT®H% Schnurri-2 BIRFRE~ 7 A DRER I
FETRELDTHoT, TOYY A, FHEERHAMS
L O OERBRI DS REICHEBMLTED, Zh
ETCERVENRERTEET VYV ALEZ 6N
%, 2013 £121£ Z @ Schnurri-2 #EZT-RE< W7 A
DWT DX (Takao et al., Neuropsychopharmacol-
ogy, 2013) &, T ADTEENHLE LT 8 W
EREZLTNSD,

— M R AT EN RN 2 W 2SR ORI & LT,
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BT O PRI EEIZ L > TRELREL->TWVWEZ
EMRLZNE VD ZEWRHITE NG, [TEIKAMENET
F, FEBRO 7B a2 UTHRKTHI LT, 17
Bt DR EAL - B R HEEL TV D, AREIXIHRE
B (ImagelD, Takao et al., JoVE 2006), T F#
P& (ImateTM, Shoji et al., 2013) & &K O ZMD

7.3 HRELEERITE

FREHEI T 1X, 2010 4EIZF6 R, 2011 4 & 0 Gl
HEMZE T A - Ty b OREABEBRERAT) % BAlG
U7z, HZE T, ABFNNOMGTEEPER. RET
ZBETWREEY T FOHEZHIEL TW5,
1) EEREZFLE LB N CTOR—= a2 —1 VigH)

73 ¥ DR B D FHAL,

2) HHATE) N2 3T 2 BNREIBAL T O MR AL E
D43 WbE I,

3) 7V RUANES B VHROWRENY 7 F L%
R U 72 Mg 8 & IREALRZ R % Wiz H
HIEEIDA A=V V7,

4) HEfTE MBI 28 A, TR VF—HBOEHI,

5) HEHATE) N2 1) BRI, IREAE E O FHI,
AR, ANEEREE & 8 MR LRI, AEELAF R

*1 http:/ /www.mouse-phenotype.org/software.html
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17 (ImageFZ, Shoji et al., in press) (Xt U 7217
FRATHDY 7 v =27 27 ICBERMALZ, V7 b
DT TO URL 26 AFTT 52 Atk s,
ARV T 2T R MHT ST, BFEGIZED
W BB R TEEE S FRICIT R D K STk, 17
TR DAL - FEEEAED Z e A I NS,

ZHEWT 1o RF%EEFERKL 72, FOHT, #EE
FWESTRAZA L bRV UETEAL, KINIEER
DFREEK D S B KRS PE AT (FIHEEK) % IR
P bRET 2 &, BEMRTCHE I NS KINE B H
kOB TS L bz, EREIHEINT
%2 H, WEENLER KRS & KBRS O KRS
WCEORESINA, TOT 2iE, ML B RS
EWHE Lo L, #HEEHHTLEI L 2RLT
Wb, ¥/, REMEYA N A1 U THDB EEEERT
EGF % #4EMZ v MIRBFET 5 LA LG R A
BN s L FIZ, JEAKRN = 2 — v > OFEEMEA T
T DI EDHFIB/RFELDHFENEIZE > THL L
MRotz, TDIZ &, KNIt B O RE Iz
o2l EZRBTE2EDTH D,
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27807z, 2012(3F K 24) EE O FEMHEMLEIE,. 0
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R ) 1)1 X0 223 0 MR R 7 & D v R o R RS 7 MR S
% HINT, RO YL O BNIEE) % Bk 2 20k T T
BRI U7z, £9. r— YN THBERb OV LD K
BT 4+ =V REMET VA=K —IZX> Ttk d
DR T o2, B, EREMICE T D ERNHER
DO ZEMN R A AEEZFANRDE I L TH D, MR
BRI PR PR O EE IZBRT 2 L W S EN D B,
Z DY) X LFAEPX REE R ERD DM 78 & DEAR
B MEBEIZDOWTT S RADEMBE L, TDORAEDM
BRI TV RW, ThO2IHT 57201
IR X B BGE T H B AN b TR
BEZEDORSNIZHITOT =X UNESNZ WD,
VIV TOMENPERBETH DL HEZ SN, FirEiT
DfEE, MRS 2 e T 2 REEESERD 5 2
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FEoEERY 7025 L A-STEP O % %17 T,
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2o TWI AR I TIT A B & 5127 -
7o TOZ EITLD, fERE - FEEE O YRR DAL
MABEPEF IR LIATAD LD ITR o7z, A
. Z ONFHABISE & F O 7 SRR IL R SR HaE 1 9 1
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g 7wy 7 Km SEM &, —WEEEEAI N
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SR, &0 R RE T AR NS AT X © Merlin-
3View (Zeiss/Gatan #) 2WEA X, REED» S KKK
U A s e UTHEAI NS L5112 o7, 4
BTN IGE & 78 > TERIRS Wz L FEF5EIR 6 4 H
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R 10 2L LD 5 72,

— AL RS Tl LR D EMHR R IEFAF LA
INE CHEFHHEEORBRD L NFRE T L TE —
WO LT EATV, BTSN SE OHEE & IR 2 T E)
HiToTW3,
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(Takeuchi et al.), Z#1 5 OFERD 5 9 <2 MR, #E
WOFREBBRE2EIAI NS SO TIXR WD, Z Dl
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FRETHD, £z, ZOMRKEFTLT, HEHOE
BB R AT O RN BTG E) 2 Gl 8k U, 0 34l 72
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B, MO ZEH R 2L KT 2 Z &k, ERHE
PEETITIZH D EET 25 Z L DR VWBEDIE
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1911 A5 1980 i E Nz TR FEGET (4,259 44) 2 R e LU, HNMERIIREZMA Lk, HATRERPAR-—Y D

169



B % 4 BRI LT WA, KNIEE LT46 AEEN%E QL. 79 A4 he Q2 1012 A%:h% Q3. 13 A%
INE QL LKL, M 21T 72, TORE. 1010 04 T b S HREHEINIC A AR RAED 51, KT 1940 448U
T OB E > 72, HAALNRERIZ L 0. R E & 5 RS IER EAZAL L T0 D 2 & B S IR - 72,

Nakata H, Sakamoto K, Otsuka A, Yumoto M, Kakigi R (2013) Cortical rhythm of No-go processing in humans: An
MEG study. Clin Neurophysiol 124:273-282.

MR 2 W, AP Go/No-go # i O B EE BN HEEI B 1 2 A BB 2 MG U 7o, JlEE 600-900 ms 128
WT, No-go iffTHRHZ Y =&, T 7 7, X=X IGEHD peak rebound 235 & N7z, Kl 300-600 ms (ZEWT, Go, No-go
AATIRIZ TV 7 7 B O peak suppression 23 517z, HIE# 200-300 ms (2B WT, Go, No-go ibfTRHIZ R — XJEH D
peak suppression 235 517z, AMEREFEHIE Go/No-go fREEIZ B W T RE O IR EBIGEENIL, BERE, EEHIIG & & 8RR 5
IEREE KLU TW B Z e RSNz,

BT FH K 2 i S SE AT & 0 SRR 2E

Kida T, Kakigi R (2013) Task-related changes in functional properties of the human brain network underlying atten-
tional control. PLoS One 8:€79023.

AEEATIME S b MRS EN PSR SIREBO BT LS NTVWED, Ml ry hT—2L L TED LS IZfli< kAR
HTHD, TI TRFETIEAR Y b7 — I RNTEEZ ERIREZRT RO b OREYS 7 — XA U7z, TORER, HEREEH
WAL RTEERTE LI RIR O L R BN T RO SN, E 7R BSEE S B XTI U7z, BAEXK D, Xy N —2 OB
BERERIE . WO - Bl o e b OMNBREZ MAETREL B 2 STz,

TFEERZFEZIR & QLR

Omori S, Isosea S, Otsuru N, Nishihara M, Kuwabara S, Inui K, Kakigi R (2013) Somatotopic representation of pain
in the primary somatosensory cortex (S1) in humans. Clinical Neurophysiol 124:1422-1430.

R > O JERE A ) 1 B I 7 B S — R RRBE (S1) DA R L. ST KRB A AN B (bR TEE),
AWFECIRINER 2 W T, REEBRUEIZET 2 S 1 TORMBAEHR 2R U7z, KL 9 JATITEERIE (3R N E SR
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neurodegeneration in mice. Mol Brain 6:35. doi:10.1186/1756-6606-6-35.
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