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PR > TREDREINZEDTH B,

1) HIEEEHENIE b FLANIZHAE S 25 & U, B2 H
)& EERFE &2 RD B, 7272 U 5 AEROEBIRIIC &

DEOLRDIERIITEETDH B,

2) HFEEL X BRI EDE L, KERT—TTIX



BIRU 7220,

3) 72, MM izZIF ANHERS, —BILFEH
92 1 BT - R Z 2 IS 5 EANE T 2 &
PWEE LW, FHEILFEMIZE « Y38 22 5 4N
EITBIENEFEL,
FHHEILFEBFE DML, IRDED TH 5,

(1) BEETHRIEE T VIV OMER & LR - R
Eib]

AR THAEE TOVEINIER L <)L T OB T HERE
FRATIZ I AR R AR & U T, A < EdmR R
CBWTHHAINhT WS, ETVEE-RD 0 DFH
ETEEMOFRITETEEIZHEELL, UBLEZV
B LS % & © guide RNA(crRNA: tractRNA)
& Cas9 X VX7 H%ZHINX ES Mg EAT 5 Z
ETT ) L EOEREOES & RN A S IZUliTcE 5
W7 LREHAM (CRISPR/Cas9 ¥ A5 L) H7EH
INTWD, 178 - R Tt v & — BIETHE
BYIEEE TIEH 12 CRISPR/Cas9 Y AT LD & 5 7%
B OEME B L, NEEETE2RELEZYY
2BV Ty MitkzR Y 2T L2 & D RHEETE B K
BIDOBE 2 &% UF T 7, B - R FE T
MHICHBL TWA YRRy 713, BEFEEET
IVENY) D VEBEAT & R EOMIEE IR T2 2 L 258
U, YHEMELBHORRBIZKE S EHIL TE /2, G
HEMAFRTIES Y b 2ADMAIZBEWNT, b
FVAVz=v o (Tg) @8>/ v o7 o/ voA
¥ (KO/KI) B o fE# e 5 B TE T VEY OB
XL T WS, 2019 FEIIMZEAS 11 D EEEIZ
ISA, & 18 RMMDBETWESY Y R - T v b ERIEHL,
HERFTEEAN LR L 72,

(2) TR - v b OREHHABEBEREMT |

R A BN (X, 2010 4RI F8 R, 2011 4F & 0 FHE
EEMgE T~ A - 5y b OREAFEERERRAT) % FAiG
U7z, AT, LBHANOIFEEDER. RET
58 EFREFHME AT TOEE ZHE L TW5,
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DU,

3) 7Y RUOANEZ O VHEONRANEY 7 F L%
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4) HETEI NMicB 1 o8, TXVF—HEDFHI,
5) AHTEIFIZE T B4R, IROE. IEDFHHL,
6) fi HRES O & 7 (3R~ U A & TN bEE, 18
BRI & D I E

2019 fFEEIE, SMEBBEBE L 7 DI REIMFZE & M L 7.
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184 22 07z,
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T. MRI LRI AEBA SRR 2 FBE L 72 (2018 4
11 26 H), ZoidAld. MEG HEHEFIHF I EIEK
LT, BRBSRE A A — 0 v J LR R EBRIFE R RS
& LT 2019 S Ei L7z (2019 4£ 11 A 26 H),
AR AT I 1991 B 37 F v ¥ 3 IV D KELK
BEGEHHIEE (e PHARTHO TEAINTLL
%, HRIZB I DB ED 1 A =T L LT, H&
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oS TER, BUE, INKEHZ LA ARG e LTt
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EHEFICEAL, BEAREEZ EEFL L CHAIH
TV B MK ZDOMIEE TIXITWERWE L AL D Sl
HEEIT>oTWD, IMEEKIOET 5 6\ R fEhE
WO RKOEFRZISICHRBL, BEHT (73
FIV) TOMNHEREISE) DT 2 ED TV FETH 5,
Mg et 2 W 7z SEERI AR & Uik D, SoiE,
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ERZ N

e = ] wEEE T | ke | BRI
IR e | | wma | B e | oo | s | oaraoem | SP7F 0
T T il RAARE FUHSER | RUE%ER -

2004 &

BRAES 26 10 21 12 18 5 92
LS IAE 195 41 271 27 90 16 640
ke F R AR 9,406,000 2,285,000 8,500,000 1,120,000 2,130,000 | 1,200,000 24,641,000
REEF TR 5,676,560 590,270 8,365,430 1,122,320 2,130,010 | 1,209,956 19,094,546
2005 &

BRI 34 29 26 10 11 6 116
HEFESIMAER 201 126 439 29 42 19 856
B R )RR 9,453,340 6,117,180 | 10,650,000 1,304,000 2,046,020 | 1,352,000 30,922,540
R BT 7,554,280 2,629,500 | 10,982,770 1,254,600 427,910 | 1,042,240 23,891,300
2006 FE

PR 36 27 25 14 13 7 122
RIS MA R 266 108 449 41 45 25 934
BT F R AR 9,667,554 3,690,802 | 11,500,000 1,639,180 1,520,840 | 1,403,460 29,421,836
R BT R 7,658,620 1,983,710 | 10,769,300 1,562,180 357,720 | 1,040,000 23,371,530
2007 FE

RS 33 27 26 13 19 7 125
RS AR 212 109 415 47 62 16 861
REE T R AR 9,307,802 5,136,620 | 12,109,940 1,799,060 2,047,140 | 1,318,506 31,719,068
REEF TR 6,059,270 2,721,340 | 10,575,860 1,678,080 726,960 420,160 22,181,670
2008 &

BRI 35 30 25 1 13 15 7 126
LEFESIMAER 184 124 495 11 36 62 14 926
B R R 9,355,910 5,118,530 | 11,926,400 750,000 | 1,959,040 2,975,440 | 1,060,446 33,145,766
TR o 2 i 3 B 4,500,000 4,200,000 - - 650,000 650,000 350,000 10,350,000
2009 &F&

PRI 37 37 25 1 14 16 7 137
LEMFESIAE 186 114 422 21 42 53 17 855
RET F R AR 8,663,280 6,272,913 | 12,079,660 750,000 | 2,225,400 1,922,024 938,140 32,851,417
T RE S 2 Il 40 AR 5,400,000 5,550,000 - - 700,000 550,000 350,000 12,550,000
2010 FE

PRI 43 32 22 2 21 19 6 5 150
RIS AR 165 127 365 13 73 75 18 14 850
REE T F R R 8,456,670 7,617,008 | 10,788,180 750,000 | 3,422,100 2,995,060 912,740 | 750,000 | 35,691,758
TR A 22 il /)RR 4,950,000 7,156,000 - - | 1,050,000 750,000 300,000 - | 14,206,000
2011 £&

FRIEEC 41 43 23 1 19 26 7 9 169
LRSS IR 187 151 386 10 76 98 17 14 939
B TR R 8,654,774 8,714,130 | 11,982,360 450,000 | 3,035,450 3,759,700 | 1,246,160 | 450,000 | 38,292,574
THRE o 2 A 3 A 4,950,000 6,942,000 - - 850,000 950,000 350,000 - | 14,042,000
2012 &

NGRS 44 44 21 1 18 33 - - 0 161
KRS IAR 183 158 356 15 70 130 - - 0 912
REF F R AR 9,246,760 | 10,541,760 | 10,127,680 750,000 | 3,250,714 | 6,314,550 - - 0 | 40,231,464
WS RESh 22 Il 40 AR 5,700,000 9,952,000 - - 900,000 | 1,400,000 - - 0 | 17,952,000
2013 &

BRAREEC 34 53 20 2 17 26 - - 0 152
FERPIZES AR 173 190 298 19 58 92 - - 0 830
2% T Skl 4> AR 7,372,710 | 10,697,270 8,793,860 | 1,500,000 | 3,007,200 | 4,375,910 - - 0 | 35,746,950
TR A 22 il /0 R 4,950,000 | 11,302,000 - - 850,000 | 1,200,000 - . 0 | 18,302,000
2014 &

FRIREEC 38 73 19 2 10 25 - - 0 167
JERFZES AR 190 256 339 18 36 84 - - 0 923
B R R 8,150,230 | 11,399,190 9,433,630 | 1,500,000 | 1,537,080 | 3,941,860 - - 0 | 35,961,990
THAE & Bl 7 & 5,250,000 | 11,602,000 - - 400,000 | 1,100,000 - - 0 | 18,352,000
2015 &

NGRS 41 79 19 1 9 25 - - 0 174
RS AR 195 266 314 21 34 88 - - 0 918
REF R AR 9,944,400 | 13,911,750 9,236,490 750,000 | 1,566,320 | 5,663,804 - - 0 | 41,072,764
T RE S 22 Il 40 AR 6,000,000 | 13,252,000 - - 450,000 | 1,200,000 - - 0 | 20,902,000
2016 FE

BRI 39 62 20 2 10 31 - - 2 166
FERPIFESIMAR 166 224 336 23 37 125 - - 3 914
RET I R 8,080,732 | 12,438,562 9,644,230 | 1,500,000 | 2,007,150 | 7,899,924 - - | 300,000 | 41,870,598
TR ot 22 il /3 R 5,850,000 8,850,000 - - 500,000 | 1,450,000 - - 0 | 16,650,000
2017 &

FRIRERC 35 63 24 0 10 31 - - 0 163
JERBFESIAR 150 229 334 0 32 110 - - 0 855
T B R R 7,400,060 | 11,073,600 | 11,364,680 0 | 1,751,230 | 7,331,686 - - 0 | 38,921,256
THRE & Bl 7 & 5,100,000 7,940,000 0 0 500,000 | 1,400,000 - - 0 | 14,940,000
2018 &

PRI 45 60 23 0 5 36 . - 1 170
HERPZES AR 150 239 360 0 16 136 - - 9 910
R F R AR 8,767,948 | 12,256,860 | 11,291,560 0 759,350 | 8,690,858 - - | 150,000 | 41,916,576
T RE S 2 Il 40 B 6,099,000 8,492,000 0 0 250,000 | 1,700,000 - - 0 | 16,541,000
2019 &

PR R 37 65 20 2 7 36 - — 0 167
LSRR 113 228 315 45 23 148 - - 0 872
kBT F I R 6,320,842 | 11,016,452 9,427,840 | 1,500,000 | 1,264,420 | 8,089,802 — — 0 | 37,619,356
TR ot 2 i 3 B 5,120,000 8,770,000 - - 350,000 | 1,700,000 - - 0 | 15,940,000

* 1 EEAAFSLAT JLRR RS AR AR

33




~ 0

VIR
SCHRHE B RIE S BB R 2 - BN R AT -
TR 2% S PR AR Ak

[RIENA AAR=—V VT HBTS Y v 74— A
(ABIS) J*? (2016 4F#-2021 %)

R RRESE AR - s v 2 — - 2
Wi se iR - BB A (BUL R HR)

8 STim/NNA A A X —

81 73y hJ7#—LDEM

AR DRF RS BT, TRIE - BEREA A —
VIEAT - Ml - M SERICES ETHAS N
TEY, TOBEWRIEIREED —f, 1 AV IS
DL RRAL - Jeliifl - mEL & BROER O SR AL, mi
fpr i D E BT & b fH % O KRFEOSEREEE I
BOWTHEFRCEE - EAT 2 Z IR EIC > TE
T\ 5, WD PR, BB, AL
REEDHEAZITWV, AP A A O I\ 72
AT ST % 17 > T\ B K SRR A B EE o 2k B R 5T
Pt & SR RS 2 RGBT & LT A REO Sl -
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(1) JEiEBAME RN S B « 27 OMIlE, HRkoD 22 Y
BENEE G, POEARRETR A 572010, St
P 2 W B500, RARBISEEANC A T, fE
Yy, WETEEN) e SRR UREH R, BUREREIE H Y5
HERIZDOWTHRZE LK D,

(2) BrBAMEEAN B « o R I & B ke
D FEEROSAREERISE, MR - MO 3 RoTH
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EHEFMEMH L LT T - 27 LB O
HARZ [ 72 2B AR R VX 2 Ay T DR & B EE D X A
F I AMEOWATRL] LU ZRETHEL, &
REn, HEZHEME L 72, T OFA IR, B PEHE,
EINE L, EBGEES O L MR EBEMEE2 SO
Thb,

2017 AEEEIC IR, TEHARRIEMGEIC BT 5 BBIHE
2w MU =21 KBS EZE] PR h. &0
BABMAICHEEZB W [ 3y b7 — 27 BALERSE
(HERE)] &, KVEBREBCORZEWE T2y
T — o RIS (EE) | oI s, B
FWZER S TRy U — R EE ([
Bz THEREX V2 BOREE L BRED X1 F I 7 A
&L TNITEED MR - AR Y 2 T L PEEIBERE O fifF 5%
WEOFK] L\WSHBETHFEL TRIRE N, 0D
. 2018, 2019 4E[E L 5] S SHIRI v, 2019 F &
. AR OWE# %2175 7=,

(1) LR D 9 HIEE, EamplgkiEke v 2 —
(HEH) D 2 0585, 0 FREFZTI D 2 WHgesE. &
WAl R vy 2 — (7)) O 1E=E, Adl 14
HEEDSE 2 G, BB LFENEHED 2D
DIFFEE %D U7z,

(2) McGill K% (EY MU A=), AFX) ~EES
FOUEBIZ 8 2 IRE L. HLFRIFFED Y — X DBER
. SBROEROBARHMO OGRS Y RY T L E
Interactive Workshop %L 7z, L < p. 46 B
K OBV p. 217 22, 7z, KFRE2H%EK
5EM, BB, LFEMEEHEEL 2,

(3) EIBRBAZEHLAT DI ERIT 171V 7= [EIBEIL R 22 O £ [ 3T
KeHEFEx2HIET. WA CIEHEL TV 24 E AR
FHORMEE, BXO0T7aY s hAWgEE O TE
ATCGEDIRESHE 2 L L 72, FEOSNIREE2EE
L. FlO 2 40O XU 2 2 DIGEEBRIRL 7=,

(4) HBERFGIEILFEISE TRRBSRE X v R0 X A F 32
ADIFRKT] %, 6 2 IR THEML. 72, 2020 4
EOEMIZMITT, HFHEEZT- 72,

(5) AhEREEAT 3 AN Z BT 2 FEERMERRIERY v
KUY L%, 202043 A 9 HIZARM U7z, VI p.
231 &R,

MARFE R ZE R FE R > R YD Ak COVID-19 &
FHERBG DB Sk U7z,

(BRE X v NV EDOREE L RED XA F I 2 28, Zh



IR I - AR Y AT AEBIESRE D ISR IS DT
Bl Tuvz s Mz XAEHE - RE
FHHE 2

- Philip Eaton (¥, King’s College London, Profes-
sor) — PHHZERZMZGEE

- Nicolas Boulant (7 7 > A, NeuroSpin, CEA Saclay,
Scientific director) — EREIRAZE=E (COVID-19
DIz L v ik)

& 2

- Sandra Derouiche (&KBIRNEE - Kt —
Mustafa Naziroglu ##E#5%2E ( bV I, Suleyman
Demirel University)

- PR (%) — Supachoke Mangmool #E# 2
7% (X4, Mahidol KFZEFER)

11.4 %50 @ £EBHERS Y RI D A

“MIRACLES in Cardiovascular Physiology” & J#
U725 50 [AEHBIER Y VRV L%, 2019 48 12 H
4H~THIZ, M3y 77 LYy ALy X —ZTHEL
7zo PAHBEEBZD A =N F A V- HERE2HD
Too RMOREKIE, (FERAEMY - AHEHEZ S8 A
Z5MEA - REA 2 EHILE - L. SBRORYE
(AR & D EBILEFHFE S ZOT) IZDO2WTEA
HESLLEZVWEWVWSBEDTH -7z, 2019 4E 3 HIC
Jin Han ##% & Hyoung Kyu Kim 5% (#E) % {
RHZHEIE L, FRE Colian L 72858, DKilo—#] %
AA=VTBERMDORAZ =L XA MLOEHIZE -
7o BORDMNMAEMIZEIE, FEEWIZZ T T < EFEIG
R 20 5e, £72, iPS DMIEE, N—F v
Wiy 7 v = TH%. KRBT 7y 7 A4 A=V
T NAF T —H —BED =D DB E DI
HEifitmWiEHZ2EHTWS Z 255, Metabolism
({%#). Interaction G#HPH). Regulation (Hil{HHHE).
Application (HffiBi#). Chemical biology ({bF4E
¥%). Longevity (#r), Exercise GEH)), Signaling
(EWIE) L2BIChZbT -7y yaveElE
U, 7TV OEMENEMPIIEE > TSHOWE
ZDOWTAE T L HV, Fro A (MIR-
ACLES) #4EAHT 227, iBEEDOEEIZH
2o TlE, HHHOIMERERORETH S XA N—
VT4 EREE L. AR EEREFEIT TV M - A
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FIFEE R KT 5 8 TR A, @V L~
VDRELTR T T LERET S LNTE T,
Wil E 8% (Dbl 24., T 14) & EMNH#HE
FI8% (OBbAME44, HFLH4) ITHEHWZELE,
40 EDRA R —JEEZ N 2720z, X 50T, EHEfFD
BRI SR AN - FHEEFAMIRE IR Mo Tni
72< 72&. Local Symposium & & {31 T, WAL
EHEHET D T HOHFIMRE I N2V, HA
DTEMF S L FERIAER > TL £, MEEY
FORGEEY e CBHE D B IEE S S A DK
EHDRB o2 DD, BAKNZK 100 ZDSMA B - 7=,

Local Symposium T, 251 - Mifg & mfkt (i
an - MLRGERY) DT AIMICHEEHEL TWD
HFHERIZ, TNENDHRD BRI O IR €
NEACTRAEHOMFLRREZBA L TWEE
Wiz, FiSNEME D 5%, RO £ DRI IR
MiXefETaE N2 S Al 2 a XA Y b 2L VWY
7o EAIRHZ, AR 2[R AT B R0 Bk % R
LTWizZ\WnWiz,

Main Symposium TldiGHGDEAM - F% % B L
FZSER O RA T EILED D TR PR L R o 72,
—D2, NEHHAH (Old player has a new role)] DAY
KK d “TAV T A —LFREE THo7z, HEOD
TEER AR 85 % #5197 % Rui Ping Xiao 8% (JbK%)
iX. Ca?T/calmodulin-dependent kinase II ® ¥ 275
VHIBRFZE DT, 74V 7 4 — 4 (CaMKII-69) i
1K) 72 O 3 4 E B T BB & I L . 2019 4E. @D Nature
Cell Biology a&IZ iR % F&R U 7z, HFH T I3M BHE
BRI ENE CaMKII HEARTF R 2T L., Ak
DFUEIERIZ B 1 % CaMKII O&E 2 522 LT
LM, ZOFRIZT AV T & — DRFEME D XL [H
MEE I SITKRESREATEEZA S LiEimI Nz, Jin
Han 4% (& Inje RK%) 1. EBNZ L 2085
A AMP-activated kinase (AMPK) ¥ 2" )L D
LIz k> THEUZ Z 2 R@W T T4 — LN 6 R
iU, AMPK M2 44 2 LiioEAEYS, #ak
MTHARTY NvA FOENTHE L 7y (E3
ACFFUNMMBERESKROEKET) THEI L,
L TR YVERBIELYYANERICLSI b Y
U7 AR TTALE & B 5 KRB 2 R
ZeEMNANEINZ, AMPK O¥RIZERL L 7z David
Carling #3% (3EE) 1. MHRRREN AMPK %8~ v
A% FWTEREEZ b L 23 $ 2 TS AMPK
AP EETHE L 2R Uz, ZOBEIE—R.,



FEREEE (AR & D3 U T & 72 B DR 530
—a—B 2 iZBIT S AMPK &L DB O I %
WMT2EHEFIETHERDOLSITEL SN=hs, MK
REMECMATT AV 74— LDE VB> TWS
AREME R Y. SR L T REME RV HER I N
7z Sang Geon Kim ##% (#[E) &, FHEHHCHFIRD
ANV —RFIBI2=2K GTP EHX V0 E
G12/13a ¥ 7=y h DFE % > 2 FIALERE DK
B S R U7z, BEUR OuUR) OFENE &
PECHEmI N, AL G277 IV =XV I BEOH
TH G112 DZARRPRAFIN > 7 F VARERIE L T
WBDIZR U, G13 & V82 B IZF B RARIEN AR H
STV EGEAT BRI D D T L DBLIRED 5 72,
Sookja Kim Chung 4% (H1[E) (%, Exchange protein
activated by cAMP (Epac) 1/2 R~ 7 A% H\\T
SRS REI (2 HEL L 72 Epacl & Epac2 M E WD 48
MEEZHS Z 22BN Lz, WThomEEs, &
HABk % & DB ERES 12 BV, EEE<
B Ukl AN R e Hiffiz s BTz
FRMMEZEEH L TWEZZ 2IZEE L7z, Woong
Sun ##E (EE) (&, KT MEOBEIGEE 2% <
I havRYTHE (REEH) ICEHL. el
HRRIANVF—ZfioTI IV RYTEHAIY
LRENRHZONE VI EMIZmEAN, I hTVR
) 7EEMNOBRES L REIVEOMHBEEZRTZ L, I b
2V R T HAREICHZUEME G & V82 E Drpl »
Fad 5L In?t WMADRFERI N, @A PEAAD
g % 2 & THEMEZ 2 &\ S BN R %
WMALEZ, SbaVRYTRIILDETEILATXT
o EE LD O A - BRI BS 3 5 aTREN
NEEHINTH O, Bl - JoHmADEIZHE VT X
FERNEEIDHTHBEI L 2WOTERLE, —F
T, MEEHRE (FEHK) OI FI Y R 7T Ca2t &)
Y Iab—ya yerRTE 7% (UT-Heart 1) O
N=F Y VDHETVHESCIEZEEVHEEZ RS LD
2o THE D, 2B HERY L ORIt aE
EONEIZEELRZ BRI TSN,

RAZ—k v ¥ a Tl HTFHREPRARED
A4 2T 1L AEOWENEHEN (75 vatb—2) %
LTWEREWTR OB EEALD SR AT
SNTz, FEEIZLNVOEWVEENS . iR
DMZEZR TSNP > I L IKETRELTH D
HEOD, ZNHE VMBS (FiZik2ka~n
W) ETHEFRIERGT SN TV &h, —i%E
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HeLUT, ETCHELP-7Z, BNZHET SDIFT
WA, MR REXEHRAEED T Ty ¥ a b—
TIETEFET - bHh O TE - TV VTN ERE%E
HnTesh, FEROMEEPY MY — O REIME
WZEHNTWB I HERTE L,

% O EERBBNHNEIND—HT, SOEMTD
B - TSRS M i S, SO AR DOV
ThHidim S Nz, £EMEICO IS EE VEMERRE 2 5t
AR T VA 7 2NV —BIER & U T, EAKERELAE (B
HWAR) DR DR NI (senometabolite)
EWFRIZFEE S Nz, SRIZERDNEAM & A A —
Vv EMERBEL T, 25 U B E i R A
WD - EDL 5V I N A DA, Rl & HbH 7
AT ERDTA A=Y VI RBBEIZR 51255,
FULKBEEEY YRV L OB, Cell 35 (2019 4 12
H5) 1T0E D& IS & Mk M., FeEmfEc
BB EETFIAL T T 7 7 A IV % G R L.
DIEOMPLT b T AEREL ZRXPATz—T VD
TNh—=ThoWEI N, T UmEeumEimizED
ALz e, BRMEM A WEEXR) BRELET
T4 AN OFEE - WRX Z DFEIED A
HHEZOHMEIED 1 LR,

BARIZ, 50 HH & WS HiHDEEE Y VAR Y D LD
fEICER U T EBREEANER R (R 12 2 R SRR S
B) o NTMEER Y 7 F VISR A v N —1213%
KB ZRNZBH, WO THEIEHOEEZRL 2\,
AR VRY Y LTHRY R - EEH THEES LS
T A= VAERBEL T WL E, ERNDRLE D
S L BRHEAN R O SRR A ST - XEERE I D& &t
LHE RIS DN 2ME L Tz, R
OFMLEIZ, FSICHADFELIRTHY, 5HEE
O L T2 & 720,

7025 LR EVIE p. 222 (250 #,
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11.5 LEMEREMRES

11.5.1 “Sensing food/nutrient/environment toward
integrative metabolic regulation”
(B - RE - REBROBRM & KEHN BT

2019 4E7H 7-8 HD 2 HFE., WA > 7 7L Ax
VAR—IZT, LEREAA PIVOEHHEEMEES (R
FE I RERE BEWE - BERER R AP
6 EEGEERE) PRSI Nz, REZE»OE
AERETIENC 2 5 MR 2 1 o< BERD & 45 il
DV NVIZEDZHBOMEE SR E U, 25D
FERIMRFE AR EEN IS ZICLPEEI Do, X
FEFMEEZE L DERAR=FELD > 7=, ZINEHIX
B 38 HTH o7z, AMFESTIE, WKE & B, i
BEARTF RO VX —FIH, EE) & RE. &1k
ZDOWTHLY B, {ERAERZ BTNz,

I DTEENZ X REBOMLBVBETH D, MEEED S
BUD A F N2 HREZRH, MO B AL s T s (L
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AT, 2L OPPEINT VWS, ZOHREHELET
54852 #% T & % Luc Pellerin f§1: (University of Lau-
sanne, Switzerland). Felipe Barros {1 (Centro de
Estudios Cientificos, Chile). Anne-Karine Bouzier-
Sore f#i1: (French National Centre for Scientific Re-
search, France) & B DBRIEN T iz, g~
TFRY ORI U T &7z Herbert Herzog &+
Mo, RMRICHET MR TFRY &L 2 MV AG
B O BLEDR N T N, BEEBE D S AMPK
12 & B ARG, (LR #Ea% 9 5 MCH 12 &L 51%
& B FIR 0D 7 A i 0 0D A R B L2 D TR D A5
RPN T T,

YUA Ty POMRICMAT, b MBI HES)
X IHEREARAT . FRENHERE DERIRIFZEH FT S ., EREE
O TR L D BB O IMRI sk O RS
fibhiz, REGREEZETE < OEFHEEISIU.
RAR—FERBfTONZ, HHR6AEISDEFZE
LEMFIZED, R EBHETIEL S AKETER
IRETERAMT DI, EERAS R, SRR, AT ~ERE
TORFAEA, B PR EREERE LTO
HiNzEZELZ, 7025 L%EVIE p. 224 125K,

11.5.2 International Workshop on Frontiers in De-
fensive Survival Circuit Research
[Mnternational Workshop on Frontiers in Defensive
Survival Circuit Research] % 2020 4£ 1 H 7-8 HZ
Mg > 7 7 Ly Ay Z— KA — IV CH#EL -

(The 2nd Pain and Amygdala Symposium % &%),

REH - MEERR GURERERER KT

AT RIS« K EEE

NEANBIES 7T 2%2 58 94 2030% (AN 19 4 -
AN 75 44) D30, 18 DLIFAFESE - 14 DA X —F
RBB -7z, EEMEEZL WS Z 2T T7HDIEAN
R DREND o705, A OFTHIREE O
I T H 2 KGO BR 2L e Ui AIcBE b 514
REIDOD T3y N7 — IR ORENL . BH O
T APRRINTERRERPITDON, AT
LD L2 EKTEDILTH >, £z, EE
DHRERI IR IC B I B EE LR U L, KEES
% DREADD % i\ 7z Chemogenetic 72 %1% 85
PEME A U 7252 R A% 92 5 72 D DS EIRIN T H >
oo RAR—FKX v arTlE, ELHEAIHEDS
HRERAFER S iz, AR L L THETDN



TEhaTlRdsh, ZLONEAMEEZHTOD
KHETORTH Y, EHPEEREY Y RY VAL R
WEW L ARV DE WM T Dz,

FIEExE R

1. Role of ATPTHMGB1/RAGE and H2S/Cav3.2
axes in cystitis-related bladder pain
Atsufumi Kawabata (Kinki University)

2. The role of amygdala CGRP in modulating vis-
ceral pain
Benedict Kolber (Duquesne University)

3. Dual and opposing functions of the central
amygdala in the modulation of pain
Yarimar Carrasquillo (NCCIH, NIH)

4. Supraspinal mechanisms modulating itch and
pain processing
Robert Gereau IV (Washington University)

5. DREADD-MEMRI reveals a hub function of
the amygdala in spontaneous inflammatory
pain-associated activation of limbic pain net-
works
Fusao Kato (Jikei University)

6. Sensory TRPA 1 activation by thiazoline-
related odorants orchestrate life- protective
effects
Ko Kobayakawa (Kansai Medical School)

7. Sensitization of GRPR-expressing dorsal ham
neurons under chronic itch condition requires
an astrocytic factor
Keisuke Koga (Kyushu University)

8. An intero-exteroceptive brain circuit for pro-
ducing aversive emotional memories
Joshua P Johansen (CBS, Riken)

. Exercise promotes active defensive response and

N

prevents pain chronification
Emiko Senba (Osaka Yukioka College of
Health Science)

10. A neuropeptide-mediated descending in-
hibitory pathway in Drosophila nociception
Ken Honjo(Tsukuba University)

11. Nociceptor Orchestrates Brain Energy
Metabolism to Protect Septic Death
Kenta Maruyama(NIPS)

12. Role of amygdala CRF neurons in pain
Volker Neugebauer(Texas Tech University)

13. Parabrachial CGRP-expressing neurons estab-
lish and maintain threat memories
Richard D. Palmiter (University of Washing-
ton)

14. Neuronal mechanism of chronic pain-induced
negative emotional states
Masabumi Minami (Hokkaido University)

15. General anesthetics activate a potent central
pain-suppression circuit in the amygdala
Thuy Hua (Duke University Medical Center)

16. A novel therapeutic approach for modulating
astrocyte activation in chronic pain
lkuko Takeda (NIPS)

17. Transcriptome analysis of brain network re-
modeling in chronic post-surgical pain
Yutaro Kumagai (AIST)

18. Microglial contribution to reserpine-induced
mechanical hypersensitivity
Hidetoshi Tozaki-Saitoh (Kyushu University)

REESIRIEHE S

11.6 HEERZRIEE

11.6.1 TUbingen X% & D EERZH

R4 Tiibingen KF#i &R} F 2 >~ & — (Center
for Integrative Neuroscience, Universitat Tiibingen)
EOEIMEMERY VRY T LM, EHEHISEFHIZE W
T2019 11 A 15 H (£)- 16 H (£) ® 2 HifizH
7z > CThAf & v/, Tiibingen TR X N7z gi[E] > >
RYTLZE EfE, e MR NEREEFLE
U7y 27 LR O EBE A2 i & iR b 3% &\ 5
BEDb &, SEEIRLNFEMADRKENZEL WHE LD



PR EMEET D2 HIE LT, EHEERERT
& Tubingen KFITHIA T, ALK & b ffi K7
POBMEEBE, BARYVYRY I LEZHBEL 2,
SNE T EG 59 £ (EFFAZERT 46 4. Tibingen X
P11 4, KT 1 4. EREAi#iRY: 1 4) ©, 18/
DO HOEEFER (CEHZMSEHT 8 . Tibingen K% 8 &,
R 18, RAERY 18 & 28 O RA X —
FF (EHFHIZEAT 19 . Tibingen K% 9 &) B Z
bz, ZTOEEY VR D LKL ->T, T
TIZWL O OEFEMENFHB TN TN S, 5. &
PP SE AT DS E R AL A 25 AL & L T Tiibingen K%
RAEHKFZYWAE Utz KoY 2 E & o F BRI E
7% —H#iZe b AOFER NEREED Y AT LAMRRIE
B— B VPIHRBIETWIE»MPHEETH L, Vv
R LDTT TS LIEVIE p. 218 1ZH8#,

9 Tiibingen KZE L DERY VY RI T L

11.6.2 75> Z NeuroSpin & DEBERR

2017 41 H 13 Hiz, £HZHEHRE 7TV A -
Za—BAY VORI ERAN BT b,
2017 4EFEH S, BEEES MRI M OV B5 5503 4 1 R 75
OMRMARRKRT, —a—HAVY VFETH S Denis Le
Bihan f§+: % ERBREEEMEED PL & LTHMAL,
MREZEE L TW2ZWT W5, DEAMZEEY
M7 & T MBS RE AT - it > & — - A RHERENS
fRfrE e @EEL T, 7T MRI & fH\\7=#i%e % BRI L T
W5, 2018 EREM S 2019 AT AT T B
GO HIRBRIE L U T, s-index OBAFE & MEEIZH D A
ATWN5B,

11.6.3 McGill X% (Montreal. 717 %) & DEERH

2017 4 9 AIZEBEHF A & McGill KFIZ 8 AD X v
N—ZRELTHE 1IEBEERY YR T LEZRML, £
72 i D 2 1T o 72, 2018 4E 10 A2 AEBWHZ
McGill KD 5 11 AD A U N—%5MZ T, 5§ 2 HAE
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VURY U LEERTHL LEHIZ, McGill KFED 2 A
DKRFBiE (Angela Zhang, Stephanie Mouchbahani-
Constance) %, ‘EHF CERME, & &M 1259 5 EH
WAE L T E Em L 72,

2019 FEEIE. T D 2 £ 0O KFEBEAE A O L IZ
# 5 EEWAE UL EFR 2 MG U TEML 72, £,
2019 4F 11 A 7 H-8 HIZ, McGill XZIZ2T, £ 3 [
ARV VYRV LABEOT =Y ay THREBEI N,
EEWE» S BEITR, ARBUR. EREE. b
B, WA, EHMEUR. FEHE T HEAE. NH
WHRD 8 /NS UTz, 11 ATHDARY VKRV Y
LTI, RO 7T AT & B EEMIAR SR S DREE &
F 72, McGill XD 20 AD P.I. B & CABEPHIIRE X
Nz 2 NORFBAEIC & 5, HRE OB N DFEE
Wbz, (B, BV p. 217) TE37ZF%L< D
McGill KDZEEDMHEEH 2 U, LEFFED
V=X EATD LS B KRS s T e
TILTHo7, 11 HBHIEE, A1 UF ¥ U RANS
WA D McGill REFEDIEERZ (McGill Gault Nature
Reserve) (235 %% L. Interactive Workshop %3474
N7z, I, McGill KZDOMRRIFAHRE 70T A,
BLOEAMOIEE 2N T 2R ThNhiz, %
DB, 4 D2DY TN =TI, SHEOFRZRE
o BN B, EEERRT 2 AN, 2Dk
D FHEMEMSZEIZ DWW T brain storming 2 Efti L. 2K
FIETCH D £ DEITo Tz,

10 McGill KFEDERY VEY Y L

11.6.4 Korea X% - Yonsei X% & DEMERR (VU
V. BE)

2016 4 2 A2 Korea K%, Yonsei K% & AEHAfD 3

BB D F AT i A€ & FiAS UL 2017 4£ 4 HIZ Yonsei K%

CTAREAY Y RY Y A2 EMU 72, 2019 FFEIX, 7TH



4- 5 HIZ Korea KZFEFIERIZT “2019 Korea-Yonsei-
NIPS International Joint Symposium - Spearheading
the Future of Medicine” ¥ U7, A VY RY L%
EMEL 7z, EEA»SIE. MEFE, MR M 16
ANDHFEHERE L 8 HDOKRFEAENSMU, 11 ED
ML, 12EDORAR—HEKEIT -7z, Korea KFE
¥, Korea K¥HF ¥R, Yonsei KFEEFH»5HE
K DHEHB IV RARX—RERDPDVERTHo T2, (&
WA, VI p. 219) WAL, 2021 4E(2 ALY U
ThHlT 2L e o7z,

INET, ETFBERE SO EMRHDO—B]E LT,
EHEPFTIT DN TV S KRR D — 0= RS %
RBRINIZAT > T & 72, 2019 4 11 Az, s RAEaER
FFFERLE Korea KPR FHDOM THEMAZFD Mem-
orandum of Understanding % ###& U 72728, 54, 1E
NICHEBAMEZERT 2L &inoTz,

11 Korea K% - Yonse KF L DERY VRIT L

11.6.5 Max-Planck Florida #F%tFf & DER5R

AEEE D S HRBLEMFRERE D TR F [E] B AR 58 28
TR | (TngE U7 e 1 BEMER - Se ¥ SRR
Feftiss % 0 72 AR BB R 12 3 1 B RS IE R RE L B AR AT
FAHLS A Y b7 — 2 OREHE (REFE - aTE 202 |
DERIRE 11, 2016 DS 3 4R, el a7 B
AE. RV I PG A - BRRE O AT RRAE I DWW T D AR
EHDTE 72, 2016 FEEICIXFEISLH - HET 1 L2
R— - RV L EEAN LUz, 2017 £E I I3 4
W2 S YT - FHEBIBD AAZE AT ChIFE L 72 THE & T
WA ERDINCIEREIZ T ) L% 4T > SLENDR 7
DBBFD =017 3 HEMIMAE L 7=,

72, HEA CEEE) - JSPS RS B A E
DIFFREICHFEE (2018 4Eh 51k JSPS HAMNR RIS
BIZEIR) L UTHE LU, 2018 FE, faE—#

47

& Z M LA B 24T 5 72, fFZEREBI & L
THEBEG IR L T O WA, S8 Sl B
BHEMICOVWTREZITOI L EZFELTVS, 2019
R, Bl S SRR S 7 THR W A [ B A 22 28 3
WEZE] (R HWERREER) ITLD. FERICL
HIz P L2 BT PETH 20, oo,
AIWVADHAARE L OREIZE I B EHIERDOEIZ &
D 2020 EEIZEERI & 725 72,

11.6.6 New South Wales KZFEZH3H & D EE
T

W% 10 £/, A=A b Z 1Y 7 New South Wales X
FELER D & DWZEE D, AENEBEE. i
MFEE., PR E AR IZE A, SE BT
fili# & U CAERRM 2 350 - A UL RISE 2 D T &
7D %I T, 2014 4 8 HIZHARWMZFiATEAR 4 —
ZMNT Y TEEHEOY K= —I1Zfi&ET 5 New South
Wales K& L. WFEa - AR Z HiE L
T 5 R OFER € & Wikt U 7z, FFgERHE -~ A
VF X ANVEBFIZ B WTIHFEERD D O . EEILER
REZEZZE D N T VAL = 3 FILREBHED S O
FEMEL TWBD, BREZLMIEE OB RPBHE
IRAEBAHIZ L o THABRELRMERMP I NS,
2015 FFERFA ATV THIORTRE T, 2 HDH
FWHFEE DL O WESER ITHAE UL B S HEH
BR1L AAA—ANT VTR UZ, £HAMOD
REBAHT 2 HOBEZEBANT L BT, HLIET
TonHAERZ CTHEEERUEICET 2 HES
MY YR LEFRMBLZ, 2016 FEIXA—ZANTY
TORETA—A LT )T o 1 #40OKRFE L HE
KZEGAEN 8 Ao 11 HETHAEL 7z, 2017 FE
&, A=A PFVTOYR—MZLoT, 2017 4F 12
AW oL RFERAED 3 »AM. PLIEETH S
Moorhouse 18+:4% 1 7 3 R AEAE &M FEEM ST
WAEL., WE TV 22 BT B KM G A
TEE) % AR 2 SeF B TRl L. BRI TR
217572 KCC2 3&RIFEBL~ w7 R % N TR FAE 12 A1
> GABA B§Re2 b 0B 5 O FEER % 1T - 7=,

F 72 2017 4R O 4 HF O FE BT & [ K F D Hous-
ley 4% h7 572, 2018 FFEIX, 10 A2 LR KF CHE
LSS B TdH % Dennis Cheung K3, EHRHFIC
BWTHIZERE E U TS 21T 5 7z, @ Z kT 5 72
Iz, 2019 4 8 HIZHATE —EHPAENY F=—I2
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EBERHARD KARLS

UNIVERSITAT
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Hertie Institute for Clinical Brain Research - Dept. Cognitive Neurology
Hoppe-Seyler-Str. 3 - 72076 Tubingen

Professor Junichi Nabekura, Director General of NIPS
Professor Atsushi Nambu, Vice-Director General of NIPS
Professor Yoshihiro Kubo, Chief Chairperson,

National Institute for Physiological Sciences

Okazaki, Japan

Dear Junichi, Atsushi and Yoshihiro,

i

2020-01-13

Thank you very much for the opportunity to visit NIPS and to take a closer
look at all parts of the institute. The visiting program was particularly
valuable because it allowed me not only to meet colleagues whose excellent
work | had been aware of but as well many others not known to me before.
Based on the concise presentations of the group leaders and the opportunity
for discussions with them and their coworkers | was able to develop a very
good view of the overall research program of the NIPS and the framework

within which it unfolds. These

impressions and the complementary

explanations provided by you allowed me to develop a few thoughts that
may eventually help you to further optimize the lineup of the NIPS.

Please pass on my thanks to the group leaders and their coworkers for their
interesting presentations and the stimulating discussions | could enjoy.

With my best wishes,

$hr thi

Prof. Dr. Peter Thier

NIPS Evaluation Report | November 2019
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The Scope of the NIPS

The National Institute for Physiological Science (NIPS) is a non-university
research institute on human physiology that provides a basis for cutting edge
physiological research requiring interdisciplinary interactions, the availability
of high-end technology and large-scale equipment, the latter not necessarily
available at typical university laboratories. An important feature is that
researchers working at Japanese universities are invited to make use of the
facilities available at the NIPS and to collaborate with NIPS scientists in joint
projects. Hence, rather than providing a mere complement of university
research, the NIPS can be expected to produce added value by joining forces
with university laboratories.

The Scientific Profile

Since its start in 1977, the scientific profile of the institute has changed in an
applaudable attempt to give room to emerging topics and methods and to
improve the overall integration of groups by focusing on brain research. The
central interest that unites groups at the NIPS is the attempt to understand
the role of the brain in ensuring the survival of the subject by optimizing
interactions with conspecifics and the environment as well as by efficiently
controlling bodily functions, thereby assuring homeostatic balance. In their
effort to understand the brain, NIPS researchers resort to a broad spectrum
of approaches, from the molecular and cellular to the systems level, in many
cases involving cutting edge technologies. Groups at the NIPS typically adopt
a basic science perspective, i.e. research is guided by the desire to
understand fundamental mechanisms and principles. However, this does not
mean that the research would not hold promise for applications. For
instance, better understanding the underpinnings of social interactions—a
key interest of several NIPS groups—is the only way to get a handle on
autism and related neuropsychiatric disorders. In the same vein, better
understanding the control of food intake—another central topic—is of
enormous importance for the treatment of obesity and obesity-related
metabolic disorders. | was not sure, though, if the obviously rich translational
potential of its research agenda is advertised vigorously enough to politicians
and the public in general and if sufficient efforts are made to reap the
possible benefits of its achievements for medicine. These questions should
not be misunderstood as criticism of the NIPS’ basic science perspective,
which | fully endorse. However, they might be understood as stimulation to
consider closer links to academic medicine including factual collaborations
with research-oriented clinical departments in neurology, psychiatry or
metabolic medicine. | would understand the formation of such links as part
of the NIPS’ general role as an inter-university institute.
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The Structure

The NIPS structure is currently composed of four departments that
compromise groups with related scientific interests in molecular and cellular
physiology, in work on homeostatic regulation, in systems neuroscience and
in fundamental neuroscience respectively. Admittedly, the rationale behind
the delineation of a department of fundamental neuroscience did not
become clear to me: Whereas one group works on homeostatic
development, i.e. a topic represented by the department of homeostatic
regulation, the others seem to share the general interest of those forming
the department of systems neuroscience. The four departments are
complemented by several centers that represent particular techniques (e.g.
viral vector development) of relevance for a wide range of scientific
interests, in many cases involving high-end equipment (e.g. various
microscopy modalities, neuroimaging based on MEG/EEG, MRI),
computational resources as well as centers supporting collaborations at
various levels.

A certain problem is raised by the fact that the NIPS comprises two
campuses, separated by probably 1-2km. The Myodaiji campus
accommodates the systems-oriented groups, whereas the Yamate campus
hosts the groups working at the molecular and cellular levels. This separation
is comprehensible as the methodological needs and dependencies of groups
in these two fields can be best satisfied in this manner. Yet, the consequence
is that the spatial separation, how small it might be, also seems to
compromise intellectual exchange and restricts the potential for mutual
fertilization of the two fields. Interactions seem to be confined to regular, yet
relatively rare faculty meetings, which, moreover, seem to emphasize
administrative issues.

As a research institute, the NIPS is not involved in the education of
undergraduate students and its contribution to training the next generation
of scientists is confined to providing opportunities for graduate students and
postdocs. | will revisit this aspect in more detail further below.

The institute is managed by a board that consists of a director, a vice
director, a chief chairperson and several chief researchers, the latter
representing particular fields such as ethics or public outreach. An advisory
committee, as far as | understood it consisting of external peers, is
supporting the board. The scientific staff involves altogether 74 principle
investigators (Pl) at various academic levels. Whereas among graduate
students the share of females is on the order of 40%, the percentage of
female PlIs is only 20%, mostly filling lower ranks. The fact that the number of
females thins out with increasing academic rank is of course not specific to
the NIPS, but unfortunately a common problem worldwide. Whereas roughly
1/3 of the students come from abroad, the number of non-Japanese Pls is
very small (4/74) and as far as | could see none is found at the level of
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professor, a fact that is certainly disadvantageous with respect to the NIPS’
interest in qualified foreign students. Principle investigators are recruited as
assistant professor for a term of five years with the perspective of receiving
tenure in case of a positive evaluation and a period of grace in the case of
negative outcome. The tenure track ends inevitably at the level of assistant
professor. Assistant professors do not have the option to be promoted to the
ranks of associate or full professor in case of excellent performance. In other
words, higher ranks are filled with external candidates only in order to avoid
clientelism and inbreeding. This is understandable. Yet, | think that a more
flexible tenure track system that is able to rigorously defend excellence by
placing emphasis on opinions of external peers might in the end be more
successful and therefore worth giving it a thought.

Budgetary Restrictions

A substantial part of the annual budget (57%) is provided by the government,
a smaller part is covered by grants. As a matter of fact, the NIPS has
experienced budget cuts of 1%/year for more than 10 years. Consequently,
although the rate of inflation has been notoriously low in Japan for many
years, the financial disparity between means and requirements has
significantly increased over the years, given the fact that the expansion of
the impressive arsenal of cutting-edge devices (e.g. high field MRI scanners,
MEG, various EM modalities, multi-photon microscopy, super-resolution
microscopy) inevitably entails rising maintenance costs. Moreover, facilities
that were implemented decades ago now for the first time require
renovation with accrued costs that need to be covered as well. This is
certainly a serious situation and | can only hope that it can be redressed by
increased budget allocations. However, in case the necessary allocations may
not materialize, the NIPS would be well advised to avoid across-the-board
cuts. In the event of continuing budget restrictions, the only solution would
be to focus on key areas and techniques even more than in the past and to
phase out others, less essential ones.

Adjustments of the Institutional Strategy

Concrete suggestions as to which specific steps might be taken in this case
would go beyond the scope of this report as they would require detailed
scrutiny of individual performance records vis-a-vis costs as well as detailed
information on the relevance of individual groups and facilities for external
partners. This is why | will confine myself to stress again that the overall
institutional strategy emphasizing basic research on the brain as an organ
ensuring the individual’s survival is convincing and successful and that the
quality of research in general is excellent and without doubt internationally
highly competitive. None of the groups | could take a closer look at fell off in
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this respect. Let me add one positive comment though: Clearly one of the
competitive advantages of brain research at the NIPS is the ability to use
nonhuman primates in outstanding research on social cognition and motor
control combined with world-class expertise in the development of primate-
compatible genetic tools. Nonhuman primates also hold great promise in
research on normal and disturbed food intake and its relevance for aging and
in general for research on homeostatic mechanisms. Hence, incorporating
the nonhuman primate model in research on homeostatic mechanisms as a
complementary approach might in the longer turn out to be extremely
promising.

Education of Graduate students and Fostering of Young Researchers

Gifted PhD students and postdocs are assets in any scientific laboratory. It is
their enthusiasm and creativity that—when guided by an experienced
investigator—may open the doors to great achievements. As these young
people are so important for successful scientific work, | will here discuss their
role at the NIPS in more detail.

Already previous reports had noted the need to attract larger numbers of
promising PhD students. Unfortunately, meeting this demand has turned out
to be very challenging. The difficulty to attract students seems to be a
consequence of a declining interest of young Japanese to go into science. At
least this is a complaint | heard time and again when speaking with
colleagues at the NIPS and elsewhere in Japan. The reasons are manifold and
seem to involve relatively dim career prospects in Japanese academia, the
promise of higher income and the expectation of a more favorable life-work
balance offered by employment opportunities outside academia and perhaps
also a general decline in audacity and stamina, characterizing the upcoming
generation not only in Japan but in many developed nations. The resulting
talent shortage seems to be even more noticeable at the NIPS because as a
non-university research institute it does not contribute to the training of
undergraduates and therefore is not able to draw attention to itself at an
early stage. As a consequence thereof, research groups at the NIPS find it
hard to meet their demand of PhD students supported within the framework
of the national Sokendai graduate training program, a virtual graduate
university involving several national institutes. For instance, in 2019 only two
students accommodated by the Sokendai program joined the NIPS.
Enhancing the attractiveness of science is obviously an issue of national
importance way beyond the scope of a single institute like the NIPS. And
even if appropriate steps would be taken to increase the appeal of science,
noticeable results would take time. However, this does not mean that the
NIPS would not have options for concrete measures promising to mitigate
the shortage of talented and ambitious young people.
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| see two options: the first one is very obvious, namely, to integrate more
talented students from abroad. The NIPS has of course been aware of the
potential of foreign students and as a matter of fact, quite a few PhD
students currently working at the NIPS come from abroad, mostly from
countries relatively close to Japan like Indonesia or Taiwan. However, their
number could probably be increased by improving information on options
for young people whose major basis is the online portal. This portal is indeed
useful but may still benefit from attempts to make it more readily accessible
for prospective students, in particular for those applying from abroad, for
whom the structural details (the roles of Sokendai vs. NIPS; the various slots
for students from Japan, from outside Japan and the different types of
scholarships etc.) may be unnecessarily complicated and confusing. On the
other hand, the pages offer relatively little information on what it means to
live in Okazaki and to work at the NIPS. The visibility of PhD programs at the
NIPS could be further improved by linking the portal to internet forums and
social media such as Facebook and Twitter, nowadays typically consulted by
students who want to exchange information on chances and experiences.
Optimizing the web presentation could be complemented by active
recruitment measures (job fairs, establishing joint graduate school programs
with international partner institutions etc.). An applaudable measure already
in place is an internship program, giving foreign students the possibility to
take a look at the NIPS. However, my impression is that its impact could be
much improved by less rigid deadlines for applications. Right now, students
have to apply for an internship of two weeks duration one year ahead within
a period of only two weeks. Why not having two or four application rounds
per year? Yet another adjustment that might promise to increase the
attractiveness of a PhD at the NIPS would be the presentation of
international faculty, for instance by integrating guest professors from
abroad for regular seminars and courses. Conversely, giving NIPS students
the opportunity to participate in courses offered by partner institutions or in
international summer schools may boost the attractiveness of being a PhD
student at the NIPS.

In any case, potential PhD applicants, native and non-native ones alike,
should be ensured that they would receive all the necessary support when
trying to settle at the NIPS as quickly and smoothly as possible. This seems to
be warranted based on help with accommodation offered by the NIPS and
support in administrative affairs to students from abroad, provided by a
senior native PhD student serving as guide and companion. Interested
students from abroad should be informed that doing a PhD at the NIPS also
provides the possibility—supported by NIPS—to immerse into the Japanese
language early on as a major step towards bridging the cultural gap. Students
should be encouraged to regard this as a great opportunity rather than an
unpleasant burden that one should possibly avoid. One might argue that the
need to invest into language training might only distract from the scientific
project at stake and, moreover, not be needed as scientists should speak
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English, the lingua franca in any laboratory worldwide. In fact, one might
even fear that advocating Japanese language training will eventually deter
the one or the other potential candidate. This may be the reason that the
online portal right now emphasizes the dominance of English-based
communication. Nevertheless, students who are able to interact with
nonscientific staff not speaking English and regular folks outside the institute
will certainly feel much more easily at home and at least in some cases
consider to stay for longer to the benefit of Japanese science. Currently,
attempts to learn Japanese and to more fully integrate seem to be rare
exceptions: Only very few of the foreign students | could speak with had
made serious attempts to pick up the Japanese language. Moreover, they
tended to stay in their community of foreign students with limited
interaction with their Japanese peers. Hence, it was not surprising to learn
that those who were close to graduation with plans for the time after, all
intended to leave Japan for a postdoc elsewhere. This is in principle
applaudable as upcoming scientists can only benefit from accumulating as
many different perspectives as possible. However, only if young scientists
return from years of exploration as postdocs in other countries the sending
science community will benefit. The unfortunate situation seems to be that
non-native graduates from the NIPS and other Japanese institutions hardly
return after a postdoc in North America or in Europe whereas on the other
hand native Japanese students seem to be increasingly reluctant to gain
experience as a postdoc abroad. Whether a postdoc will return is of course
primarily determined by the job market. Yet, increasing the pool of former
well-integrated non-native NIPS students who may consider returning to
Japan after having collected international experience might be a small, yet
significant service to the Japanese scientific community. It could be
facilitated by more encouragement and support to better understand the
local language and culture.

Back to the question on how the pool of promising prospective PhD students
could be enlarged. The second option | see is to attract more Japanese
students. In many cases decisions to join a laboratory for a graduate project
are determined by a tendency to stay in a familiar setting and by contacts to
persons one appreciated during one’s undergraduate studies. Hence, the
only way to attract more attention to possibilities at the NIPS would be to
facilitate analogous experiences. This could be achieved by NIPS group
leaders considering contributing to undergraduate lectures or seminars at
suitable universities. An alternative would be to set up research-oriented
taster courses for small groups of undergraduates at the NIPS. Ideally,
participating in taster courses would be recognized as academic achievement
by the student’s home university. One could hope that the willingness to
make modest contributions to the training of undergraduates would pay off
by convincing the one or the other gifted student to join NIPS for her/his
graduate work. Yet, why should universities be keen on giving the NIPS a
chance to lure students away? Perhaps, because the involvement of NIPS
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lecturers may boost the attractiveness of the undergraduate program
offered by the respective university. However, potentially more important
might be the perspective to promote a university’s interest by linking
curricular interactions to research interactions, in particular to those that
make use of the large-scale facilities available at the NIPS.

Summary of Ideas and Suggestions hinted at in the previous text

*  Try to facilitate scientific interactions between the two campuses.

*  Consider more the translational potential of your research. Try to
improve links to clinical departments.

*  Try to recruit foreigners and women also at more senior levels. Whereas
the former would help as attractors of students from abroad, the latter
are important as role models for young female scientists.

*  Consider a more permeable career system—similar to the U.S.—that
allows achievement-based promotion also to higher ranks.

*  When trying to accommodate budgetary restrictions avoid the
‘lawnmower approach’.

*  Consider nonhuman primates as model system also in research on
homeostatic mechanisms.

* Trytoincrease the NIPS’ attractiveness for PhD students and young
researchers from abroad as well as from Japan by considering some of

the specific measures mentioned.

* Improve the cultural integration of foreign students.
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Associate Professor Andrew Moorhouse (University of New South Wales, Australia)

Division of Cell Structure (Prof Mikio Furuse)

Andrew Moorhouse, BSc PhD, Associate Professor of Physiology

Head of Neurobiology Research lab, Head of Physiology teaching
School of Medical Sciences, UNSW Sydney, Australia

This lab report is based on a visit to the Division of
Cell Structure and meeting with its lab members on
27th Dec 2019. Professor Furuse sent some summary
documents about the lab team, current research ar-
eas, recent funding and publications. These docu-
ments were supplemented by presentations by each
of the lab staff about their recent achievements and
current and future plans. I had opportunities to ask
questions and provide feedback around each of the
project areas. The day concluded with a visit of the
lab facilities. Mikio and his team were kind hosts,
and an enjoyable afternoon was spent discussing his
lab work and outputs.

The report below follows the structure of the visit,
an initial overview of the lab, followed by the more

specific project details presented by the lab staff.

Overview of the Division (Mikio Furuse)
The Division of Cell Structure focusses on the ba-
The

epithelium forms a key component of multicellular

sic cell biology of epithelia and its diversity.

organisms and in complex animals like humans we
have a variety of epithelia with different structure,
function and regulation that is necessary for home-
ostasis and life. In particular the lab is interested in
how this diversity of barrier function and transport
is determined and regulated (Cell Physiology) and
in the specific structure of the membrane domains
and cell polarity organisation (Cell Biology). The
lab was established at NIPS in mid 2014, and cur-
rently consists of Assoc Prof Izumi, Assistant Prof

Otani, Proj Assistant Prof Sugawara, a PhD student
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(from 2018), technical staff (Kano) and two techni-
cians (Furuse, Watanabe). Prof Furuse moved from
Kobe in 2014, with Izumi, Sugawara and Otani join-
ing him in 2015.

The lab focus is on the identify and function of
molecules that form the tight junctions (vertebrates)
and septate junctions (invertebrates). This is probed
using cell culture and in vivo models, the latter being
both Drosophila and transgenic mice. The key tech-
niques in the lab are around the ultrastructure using
confocal and electron microscopy (including freeze
fracture), immunohistochemistry and live cell imag-
ing. This is combined with molecular biology ap-
proaches to quantify genes and proteins, transgenic
mice and flies, and genome editing to develop spe-
cific cells lines as described below. Collaborations
provide junction permeability measurements.

There are some National and International effec-
tive collaborations in place. A long-standing col-
laboration with Prof Hayashi at Shizuoka Univer-
sity provides important permeability measurements.
A number of labs have collaborated on characteris-
ing the impacts of claudin knockout phenotypes pro-
ducing some solid papers. Collaborations have been
supported, encouraged via Prof Furuse’s involvement
with NIPS Research Meetings around epithelia has
been organised each year since 2016. Four specific
NIPS collaborative projects have been established
across 2018-2019. The lab has unique expertise in
electron microscopy that is shared with a number of
Japanese collaborators — this aligns with the goals

of NIPS to provide such cutting edge expertise but



can provide challenges given this is a time-consuming

and highly specialized approach.

Productivity and Metrics

The lab has managed the transition to NIPS very
well, maintaining a solid track record of publications
over this period when moving labs gives a challenge
of time to re-establish projects. Prof Furuse has 19
research paper outputs over the past 5 years. These
have been in good quality journals, including in J
Cell Biol (Impact Factor, IF= 9) and three in J Cell
Sci (IF=5), which are both quartile 1 for Cell Biol-
ogy and ranked 23/238 and 41/238 in cell biology,
respectively (so amongst the top journals for this
discipline). Others have been in good broad interest
journals (ELife 1, PLOS ONE 7, Sci Rep 2). These
19 papers have largely been from work at Kobe or
from collaborations, but major outputs (Izumi et al,
J Cell Sci., ; 2019; Otani et al., J Cell Biol, 2019)
have been from work originating and undertaken at
NIPS. Hence the lab has transitioned to NIPS very
well, established clear projects that have shown to be
feasible and able to produce results that are well re-
spected in the field. Additional research projects un-
derway and in development (discussed below) should
further build this solid output. The lab has also writ-
ten three recent reviews, demonstrating their lead-
ership in this area. The lab has also been successful
in National grants, with 2 recent Kakenhi B, and 3
Kakenhi C and three JSPS Grant-in-Aids.

Professor Furuse has an exceptional record of pub-
lications and citation metrics, for those interested in
such measures. A total of >25,000 citations for his
134 papers since 1992, and a h-index of 62 places
him amongst the top Physiologists in Japan accord-
ing to publication metrics. For some comparative
context, here are some of the highly respected NIPS
colleagues in Cell Physiology: Prof Kubo h=31,
Prof Nabekura h=41, Prof Tominaga h=>56. Indeed,
Professor Furuse is ranked 3rd amongst 580 NIPS-
affiliated authors listed on Scopus. He continues to
receive cites at around 1,500/year over the past 5

years. His high citations have come from seminal
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studies around the initial discovery and character-
isation of occludins, claudins, and tricellulins, and
this period with Shoichiro Tsukita lab in Okazaki
and Kyoto (early 1990s — mid 2000s) was clearly a
“golden period”. I note these seminal papers were
in the discipline specific journals J Cell Sci., J Cell
Biol, and not in Nature or Science. There must be
some challenges to keep this level of discovery while
now at NIPS, but the current work at NIPS contin-
ues a similar approach of discovering and basic char-
acterisation of tight junction proteins and elucidat-
ing signalling and functional aspects via KO mice.
In addition, more cutting edge-approaches are be-
ing applied — including live cell imaging and genome
editing. I also note that the collaborative work on
TJ proteins in different diseases and specific organs
(skin, eye, brain, cancers) have in general been well
cited, and these applications of the basic work are
continuing. So, I see the track record of high impact

publications continuing with the work at NIPS.

Current and Future Research Plans

The current research is described in more detail
below. Prof Furuse has invested in genome edit-
ing of cell lines to enable reconstitution of known
claudins and other tight junction proteins (devoid
of endogenous relevant proteins). This approach
should enable key questions about specific functions
of each protein subtype, and specific protein com-
bination patterns. This will advance the field and
is strongly supported future research direction. My
only comment would be to enhance the aspect where
permeability measurements are performed analogous
to how these have been successfully done with novel
ion channels (ie more detail beyond simple resistance
and dextran permeability measurements). Prof Fu-
ruse continues with knocking out specific tight junc-
tion proteins and evaluating their physiological func-
tions — this has been a very successful approach with
the claudins and occludins and should continue to
produce important and well cited papers with the
tricellulins and angulins. The possible future work
on brain epithelia aligns well with the neuroscience

strengths of NIPS and is also supported.



Assistant Professor Tetsuhisa Otani — Tight
Junction Proteins

Tetsu presented a very interesting presentation
about his current work and future plans regarding
formation and maintenance of tight junctions and
the role of specific proteins. He recently led the
study in J Cell Biol (Otani et al 2019) that identi-
fied different roles of TJ proteins, developing a two-
pore model of TJ transport — a small, size selective
claudin-mediated pore and a larger distinct JAM-A
mediated pore. Furthermore, the work resolved a
debate about roles of TJs in cell polarity, showing
that when TJs completely disrupted cell polarity in
a 3-D cell-culture model. This was an extensive and
very rigorous study, with sufficient breadth and ex-
periments to be spread across two papers. The work
demonstrated the power of the novel approach de-
veloped in the lab whereby relevant TJ proteins (eg,
all five endogenous claudins, two ZO proteins, JAM-
A) are knocked out of the model cell line (MDCK
cells) and replaced back in to the cell one by one or
in defined combinations. This paper provides novel
and important findings, that aligns with NIPS aim
for cutting-edge, high quality research. The idea
about the JAM-A mediated larger pore will be fol-
lowed up with some nice ideas to change the puta-
tive pore size or transcellular connections via muta-
genesis, and this would provide strong evidence for
such a model. Cysteine mutagenesis and labelling
with reagents of different sizes and charges may also
be a helpful tool in probing the putative pore (e.g.,
work of Arthur Karlin on nicotinic ACh receptors).
These TJ proteins and their roles may also be rel-
evant for inflammation - induced increases in per-
meability or retinal epithelia physiology and patho-
physiology, and I would also encourage considering
applications to diseases and inflammatory disorders
to reach a broader audience and extend the impact of
the discoveries (perhaps via collaborators identified
via NIPS meetings?).

A second (well advanced) project around main-
taining TJs was also discussed. This sounded fas-

cinating, and a potentially high impact discovery.

113

When TJ-deficient cells (ZO1/2 KOs) are cocultured
with normal cells they become selectively eliminated
and functional recovery improves. The mechanisms
may shed light on how epithelial cells respond to
damage through stress, chemical or physical trau-
mas. Already the live-cell imaging assay has allowed
screening of mechanisms and an adherent junction
protein (Afadin) and interaction with cell cytoskele-
ton identified. Future studies will focus on further
identification of signaling models and an Afadin con-
ditional KO mouse. I would encourage considering
how to strengthen the physiological relevance aspect
using more physiologically relevant damaging stim-
uli and/or models (the cKO mice will be interesting)
to enable a broader-impact publication (Nature, Sci-
ence?) before focussing on more detailed signaling
and structural aspects in a discipline specific quality
journal.

Tetsu has a solid track record of grants, including 2
Kakenhi grants since at NIPS. He also provides guest
lectures/mini course on Cell Biology at University
of Hyogo and has been active in NIPS symposia and
collaborations, including with International partners
in Germany. In particular, he co-leads the electron
microscopy collaborations providing unique and sort
after skill sets. Proving this expertise is an impor-
tant aspect of NIPS endeavours, but places signifi-
cant time demands that he currently tries to man-
age by prioritizing different collaborative projects,
understandably challenging. Consideration could be
given to how to manage this at a broader level — per-
haps establishing a National (virtual) electron mi-
croscopy research centre that can be then leveraged
to apply for financial support to enable staff to help
with the administrative and/or actual experimental
work.

Tetsu clearly demonstrated expertise and leader-
ship in the field of TJs — he really knows his stuff
and has some great ideas. He has been well men-
tored by Mikio but should seek further opportuni-
ties to demonstrate his leadership, perhaps by tak-
ing a bigger role in NIPS or other (PSJ) symposia or
the virtual electron microscopy centre. As discussed,

he could share corresponding authorship on the up-



coming epithelia maintenance/repair paper. There
is some small concern about track record of papers
and impact, a constant concern for early and mid-
career researchers. With 3 collaborative papers cur-
rently under review this should alleviate this. If the
current work can be pushed towards a broader high
impact journal, this would also be very beneficial
for his track record development. He is also heavily
involved with supervision of an International PhD
student, and this can help develop his career track.
His excellent English is another asset that helps de-
velop NIPS aspirations for International exposure,

students and collaborations.

Project Assistant Professor Taichi Sugawara
(April 2015 )

Taichi has a research focus on tricellular junctions,
building on the prior discovery by Prof Furuse of
the angulin family proteins that form part of these
specialized junctions at the interface of three ep-
ithelial cells. He presented an overview of his re-
search projects into regulation of tricellular junc-
tions by angulins, and characterising posttransla-
tional modification of angulins (eg by palmitoyla-
tion), and by cholesterol. The work was solid, de-
tailed and (as above) made good use of specific gene
edited cell lines. Some interesting results were dis-
cussed around lack of effects in tricellulin knockout
lines, and this was interpreted as angulin - depen-
dent TJ formation. This seems of particular interest
to the field, being further pursued via co-cultures of
different genome-edited and fluorescent cell lines. A
large part of this work is currently under review with
JBC. There is some concern regarding Taichi’s com-
petitiveness for future research positions, with 2 first
authored papers from his PhD at Tokyo, and none
since his time at NIPS, so one hopes the JBC paper
is well received. He does have 3 other co-authored
papers, including one in PNAS and was co-author on
Dr Otani’s recent (2019) J Cell Biol paper described
above. Pleased that Taichi has been accepted into an
academic position at Kumamoto, where he will con-
tinue with some modest research activity and hope-

fully can maintain collaborations with NIPS and Fu-
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ruse labs.

Associate Professor Yasushi Izumi (April
2015 )

A /Prof Izumi’s has a long track record in epithelial
biology, with 23 papers with 2400 cites (since 1994)
and a h-index of 16 with solid annual citation rates
annual cites of 120 or so over past 5 years. He worked
with Prof Furuse at Kobe (with 9 co-authored papers
since 2011) and moved across to NIPS with Prof Fu-
ruse. He has two first authored papers in J Cell
Science in the past 4 years (2016, 2019) related to
his focus on the Drosophila septal junctions, and a
co-authored review and collaborative paper in Am
J Physiol, and it is clear he has developed inde-
pendence and effectively leading this aspect of the
lab’s project. This is further evidenced by back-to-
back small Kakenhi (C) grants. Furthermore he has
contributed to NIPS goals by participating annually
in Sokendei lectures (2/year), and further education
(Kobe university guest lectures) and contribution to
training course and internships. He has developed
international collaborations in Germany and USA
(with a collaborative paper just published in Am J
Physiol) and contributes to the Drosophila genetics
community in NIPS and beyond, for example, main-
taining numerous genetic colonies.

The major focus is molecules involved in septate
junctions in Drosophila and how junction function
relates to gut homeostasis. The recent paper in J
Cell Science utilized the powerful features of this
model organism, where different junctional proteins
were selectively knocked out in specific cell types and
the impact on gut permeability (a nice in vivo dye as-
say), longevity and junctional structure were exam-
ined. This was also a solid, thorough paper. Follow
up studies in progress are further investigation how
leaky gut epithelia, lead to hypertrophy cell accumu-
lation and proliferation, and these studies seem par-
ticularly interesting with broad appeal. Determining
the sequence of processes and mechanisms linking
barrier dysfunction to proliferation will be very in-
teresting (is it the leakiness, inflammatory response,

or lack of the junctional proteins?) and whether the



same sequences/principles can be identified in other
species or mammals/humans. Correlates to inflam-
matory or infectious gut diseases in humans were
also discussed and I encourage the plans to follow
through these aspects. The links between diet, gut
homeostasis, stress and disease, and cognition and
longevity, are all very hot areas in Physiology with
broad appeal, and it appears the models developed
may be well placed to probe this in future. Finally,
another novel junctional protein has been identified
that is moving towards another publication over the
next year or so.

Although there was initially some small concern
about publication impact (citations) trajectory not
rising (a constant pressure for many mid-career re-
searchers), Dr Izumi has some exciting projects un-
derway, has established expertise in his area and
is developing resultant collaborations that should
all enable opportunities for well-cited publications.
Consideration could be given to opportunities to fur-
ther develop leadership in this area of Drosophila
SJs, such as leading NIPS, PSJ or International
meeting symposia, or considering opportunities to
conduct visits / short work stints and lectures with

overseas collaborators.

PhD student, Thanh Phuong Nguyen (Octo-
ber 2018 )

The lab has one international student, working
with Prof Furuse and Dr Otani. I spoke very briefly
with her. She is enjoying the experience, seems to be
working hard and is doing interesting live cell imag-
ing. She was already co-author on one paper, and
progressing well. She was recommended via the brief
student internship, indicating the value of this pro-
gram. The lab could consider other approaches to
attract students, including a slightly expanded En-
glish webpage including some photos of people and a

simpler description of the relevance of the projects.

Summary

> The lab has transitioned effectively to NIPS and
projects commenced since moving at NIPS have

progressed well, with some reaching solid publica-
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tion. The lab contributes to the broad objectives
of NIPS in quality research, education and collab-
oration. There is clearly some very exciting and

rigorous research being undertaken here.

> Prof Furuse has an exceptional track record and a
clear leader in the field of tight junctions (TJ) bi-
ology. Much of this impact stemmed from a golden
period discovering claudins and occludins, but he
continues this successful approach of discovering
and characterising in cells and in vivo new TJ pro-
teins. This traditional approach has incorporated
more modern genome editing and cell imaging ap-
proaches. The broad goals to develop pure cell

lines of defined TJ protein composition, and look-

ing at functional roles of T'\J proteins in specific ep-
ithelial tissues, are both strongly supported. The
only suggestion may be to expand the permeability
characteristics of the defined TJs (although per-

haps some personnel bias here).

> The senior lab staff, particular Dr Otani and
Dr Izumi were both very impressive and capa-
ble, showing clear leadership in their NIPS re-
search areas and with some exciting projects un-
derway. Consideration could be given to mentor-
ing their career development, for example with op-
portunities to lead symposia, international visits.
Thought should also be given to increasing their
research output and impact to develop more inter-
nationally competitive research metrics (an unfor-
tunate pressure and imperative for all early and
mid - career researchers). Increasing postgrad
students, collaborations and focussing some as-
pects of the research towards broader physiological

relevance may help (Some suggestions above).

> The lab provides valuable expertise in freeze-
fracture electron microscopy, but this is a time-
intensive approach and provides challenges in
managing time and collaborative work, particu-
larly for Dr Otani. Some consideration to develop-
ing a National group/network that could be then
used to leverage funding or research support, and

could also help develop career trajectories.
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Professor Kazue Semba, Dalhousie University, Canada

External Review of the Kawaguchi Laboratory (Division of Cerebral Circuitry, NIPS)

Kazue Semba, Department of Medical Neuroscience, Faculty of Medicine, Dalhousie University,

Canada
December 6, 2019

This review covers the period of 2014-19 and is based
on my knowledge of the research work published by
the Kawaguchi group as well as my experience in
the Kawaguchi laboratory during several collabora-
tive research visits since 2017, including a 35-day

visit in June and July of 2019.

Research Highlights

Over the last five years, Professor Yasuo
Kawaguchi continued to lead a highly productive re-
search group in the Division of Cerebral Circuitry.
The central focus of their research is to delineate the
organization and function of cerebral circuitry in or-
der to understand how the cerebral cortex orches-
trates higher-order motor control via its interaction
with the basal ganglia and other systems. Previ-
ously, Dr. Kawaguchi’s group was the first to iden-
tify 20 subtypes of cortical neurons. They had also
identified and characterized the input-output orga-
nization of several subtypes including layer 5 and
layer 2/3 pyramidal neurons. To follow up, in the
past five years the group made significant progress
in the following areas:

Further characterization of the synaptic orga-
nization of pyramidal neurons and their subnet-
works was conducted. The group also expanded
their investigation to include inhibitory interneu-
rons (e.g., parvalbumin-containing FS basket cells,
somatostatin-containing GABAergic neurons) and
This

was done using innovative combinations of sophis-

their interactions with pyramidal neurons.

ticated techniques including electrophysiology with
paired-cell recordings, optogenetics, two-photon mi-

croscopy, simulation analysis, electron microscopy,
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and behavioral paradigms. One study brought a de-
velopmental angle to understanding the connectional
organization of pyramidal neurons. Investigation of
layer-specific thalamic vs. cortical inputs to pyrami-
dal neuron subtypes with identified output projec-
tions provided further insights into the input-output
flow of the cortical network. Furthermore, several
features of this network were shown to provide the
basis for characteristic oscillatory activities of corti-
cal neurons, including gamma activity, which is im-
plicated in cognitive function.

This new body of knowledge on the cortical neu-
ronal circuit led the Kawaguchi group to revise their
previous (2012) theory regarding the role of the basal
ganglia in the selection of contextually-appropriate
behavior. The new theory, called the opponency and
temporal difference model, takes into account the
striatal projection specificity of pyramidal neurons,
and provides the cortex-basal ganglia network with
temporal mismatch information to allow for more
adaptive behavioral choice selection.

The Kawaguchi laboratory also made an impor-
tant methodological contribution to electron mi-
croscopy, by identifying a section collecting tape
that significantly improves the quality of scanning
electron microscopy images from sections cut on
the automated tape-collecting ultramicrotome. This
is a significant technical improvement for studying
synaptic connectivity of neurons using large-volume
electron microscopy data with high resolution. In-
deed, the laboratory is internationally recognized
for its expertise in large-volume electron microscopy,
and this cutting-edge methodology affords the group
the ability to delineate the microcircuit of identified

cortical neurons in exceptional detail.



Finally, the group has been evaluating the role of
specific subnetworks of the cortical circuit in mo-
tor learning. First, they discovered that the oscilla-
tory activity generated in specific subtypes of pyra-
midal neurons plays a role in the formation of motor
learning. Second, using two photon calcium imag-
ing and electron microscopy, the group has demon-
strated that input-specific synaptic remodeling oc-
curs in dendritic spines of layer 5 pyramidal neu-
rons during motor learning. While new spines are
formed, spine-specific rearrangements also occur for
thalamic and cortical inputs, and these changes par-
allel the progress of the motor learning, from initial
shaping to automated performance. The intriguing
question of whether these synaptic rearrangements
are necessary for the motor learning to occur is un-
der investigation.

These of

Kawaguchi group over the last five years have signif-

lines research conducted by the
icantly advanced the current understanding of the
input-output organization and functional roles of

subtypes of cortical neurons.

Publications

The Kawaguchi laboratory was highly productive
during the last five years, with a total of 20 original
papers and 10 peer-reviewed reviews. Many of these
publications appeared in high impact factor jour-
nals (e.g., Neuron, Nature Communications, eLife,
Current Opinion in Neurobiology, Cerebral Cortex).
Some original papers resulted from the group’s inter-
national collaboration with high-profile researchers.
Many of the reviews were authoritative reviews that
periodically updated the field, and some are well-
cited despite their recency.

I would like to note that, in one commentary pub-
lished in Science, Dr. Kawaguchi and Dr. Yoshiyuki
Kubota, Associate Professor in the Kawaguchi labo-
ratory, joined 17 others from across Europe and the
USA to express their concerns regarding an article
just published in Science on the connectivity of cor-

tical cell types. Jointly, these authors downplayed
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quite a few of the claims made in that article, thereby
placing its findings in a better-informed perspective.
This clearly indicates that the Kawaguchi group is
recognized as one of the key groups in the world in

the area of cortical neurocircuitry.

The Laboratory Environment

In addition to Dr. Kawaguchi, the Kawaguchi

laboratory include Dr. Kubota, mentioned above,
two Assistant Professors, several postdoctoral fel-
lows and graduate students, as well as technical
staff. The laboratory provides a highly interactive
research environment in which members constantly
run ideas by each other, discuss data, and give sug-
gestions to each other. Weekly journal club and
progress report meetings are highly stimulating and
Dr.

ful questions.

Kawaguchi challenges presenters with insight-
There is no doubt that the labora-
tory provides an exceptional training environment
for trainees. The laboratory is well-equipped for

their research, and technical support is outstanding.

The Kawaguchi laboratory continued to conduct
internationally-recognized research over the past five
years. Currently, the laboratory is further advanc-
ing the understanding of the cerebral circuitry or-
ganization and is deciphering its operation in spe-
cific behavioral contexts. I understand that Profes-
sor Kawaguchi will retire at the end of March 2020.
I personally find this unfortunate given the exciting
ongoing research; however, I understand that there
are regulations. I would like to congratulate Profes-
sor Kawaguchi on his highly impressive life-long re-
search on the organization and function of cerebral
cortex. Owing to his insightful approach to research
and excellent leadership, his laboratory has flour-
ished to create important new knowledge through
internationally-recognized research, while also pro-
viding an outstanding setting to inspire and nurture

the next generation of neuroscientists.



2.2

FER BB #iR (RRAZE - KFEREFRMER)

WIS PR & & (CEBRZEPEAR - R AfRe ] B Sl 22 AR )
Al RS (REIKY - RPBEEFRIIERE - sl A Y20 5)

GERZHE 2T RPN I T A= i S i A
PR 2 2019 45 11 H 21 HIZHEM U 72, Y HIZAHSE
Bl L, MARDOZHHEED TV T —Y 3
VEZIT, BRARBET o, FRYEMMOMRE -
EET DMARKGDORFE2IT o7, EEETH BN
RPN, EHGZWEBRITIMA T 2 4. Pk
BSRRIDIZEA 1 4, %A 14, RKERE 1 205
TEDPMHEIZSHMLTE D, SEIE 2015 F£ KL D 2019
HEETO 5 EMORFEEIZDONTEDHNEZMEARL.
Al 2 17 > 7o

1. KHM R B SEARERE D RE - BEREfRAT

EEA T I AR A E GNP =0k 2N T IRY TEIN
ZERCIERE, R DBERRN, Fek SR — v 3 F B
CRBAMNICIRT T 52 T, HEEO#EE T DR~
THEECODWTOMREZ INECHELTERL, BE
S5ARIZB VT E, MO RE - BEBEMRNTIZ B VW TR
ERERVPE SN EVRSEIOFHMIZ L VR TE -,
DARGORFZEI & b . BTSEEEES 5 @ O #ARMao v 7
24 TOREDRHS I TH 0, MR SAR RS
HEAAHINE (CCS MifE) & &S MM (CPn M)
O —FEEOMNLIEL CCS M 5 CPn fifE~D—J51A
MDY F T AKEEZEK L., 5 EOMAMIAERIZE
WTIk& D ENICHEET 2 CCS MIlMDIEENZ LD T
D CPn MlADF KA HBFINT VWD EEZ ST
%, MEEERM TR I MR DM E - B REEE &
RUSERZ AR 2 B ORI DWW T HER L, oD
M2 FEISIZ B4 9 2 BEORAEING Carfill M2 BepHfEfe) & [H
I D NS R BTN #e e 4  A Ife J) pz B  E e)
OBz Tond iR Uk, £V F TS
DRRA & U Tl M2 #5160 A & (Rl 0 B B %
A D Y F T AEENERTHE L B LN L
0. 5 EOMKMIEOGE L RKIC, X0 R
i 52 6 SRR DS FAE L. — A o Bl M S &)
IV Fr (I e AR AR S B & 0 SRR MR AE &
NTVWBZEMREINT WS, KMo R
Pebt & BERERRSE S O IZ & b RTTERE I B 1 58
PRHIRE D 3 B fliek [m] B 0D 345 i A 7 ME B 28 7 S 1T
INDOOHLEHIIMD CHEELREETH S,

122

2. KINEEMGIVEMAOERE - BREfihT

R DG R A6 [0 % G A 92 ¥ P02 35\ Tk R R o
MR DTZRE & BERE % Bk & U 72 08B LUK L
)L T ORE DRI B\ THEERIK 2 W28 2 Z 4RI EH
DRkEL TH 0. EBRIIC B MR T E R & ST
5, . KINMEEOMBMLDY 7 X1 T OWIEH
Bl RNA FEBURAT 72 212 & b s omrge 7L —
TIZEOFERIITONTWED, 20 &5 REHEDE
RUTIEARBFZE PN & 0 1704 T E 7 il 1 i e
DEEBZIEIE - BEED O LN FET 2 HE LR
HEnhTwd, @E 5 EFOAEICBVTH, HflTE
RN DI RE - BEREMEAT. [EIE L~V T OREREM 1%
I, APRREEE O IRE) - AR O WTE < DFEET
REPERREPESNT WS, NLVTTILT I vEFRk
B3 5 GABA fEE)ME fast spiking (FS) gz DWW T
(35 5 o O AN TH 5 CS Mg, CPn
F D 5 U T D > F T AREA 2R T 5D
CPn il e~ o 400 it) (3 A Ji R 4000 1) 35 < 7 D S 8 v 9
MRLZELTWDE, ZDLDRYFTAEEDORED
5. FS#ls& CPn MO & FMMEDFLES KO
A RIBEOFRAEICHET L5 R In, —4
THES O OMGEIMEMEETH LAY MAXTF VG
P low-threshold spiking (LTS) gz 5\ Tlk, CCS
MifE & CPn MIBEIZ X U T HEZR - 72 Mifa A3 il > >
TAKEEERR L. FRNZE Ry b7 — 2 2K
FTEZENHEHONR LR 5Tz, FIZE2BIZIB TSV~
N 2R F v BRI & R K oS R — 2y & LIRS KR
i & SRR JORAINIZ 2 B L. W5 D E 2 g SR
fid & OfEGRERZ M 2 &, HIHIRIRE D S S A
ANDFEGHERIZKREEVIFET S Z LRI N,
INS DT EREG LT, REDREINZ, D
PRI D FEREZ B It U 72 R B 7 [ T s 5 DS B AT
Hel & PR bR e D B RE A 2 BB ME 2 TAE D 2 e Y
FEHI D DH B, M EDOERIT AR EMZEIC B W
TS CTHELERTH 5,

3. RIMEEIZE I 2MRERIEEO R - IREIFH KB
DA =X A



R 52 L 0D e A R & 00 A P e A e oD B B 5
&0, FEOEY - IREIRK R L. 20X S fHE
IR 7 FE IR E N, B K Ol D FEE & DET D
HROMMECEHEGHEZR LTV EEXOND,
KRz 7y < iRB O F 4R FS M & SR fifa o ©
DHEFENEETHL2LEZSNTE D, B
MM OERT — 256, FS ML R CPn Ml s
DM EH&H L O FS M@ BRI s X v v 7k
BT K BRI < DO RE 2 FEE L, i CCS
MIFIDOF K ZFEEED Z L TRMELEND A > < ik
a5 MERP RIS ETIVERIEL
7zo BIEE)FEMERRICE T 2 KN EER DR
il DHREYBIG 2 Gk U, SEIC BRI ICHRBN B4 %
BAELZBIZR SN EHPEIPERADRES R L
Teo 2005 DR Bl O MEE, B — I N S
A, EEEEY BSOBRE O B 2 i — ISR S 5 SR
NI XA LOWEIIMO THETH D, MHIEDSED
FERA&IFFE N5,

4. vF T AGBMMPRERENT & 2 2 2 b — AR
KM R B oD [ B i A & B S 5 BT BT BEIERIC
£ B ¥ T AGUMI BB DT & 5T MR A 75 1A A el
MG OirEMich s I 70352 b—LEMHDRH
F 3D CEHBERFETH 5, RFEHINITB VT,
iR L ROV T DY F T AU TH 5 in vivo
THEAMERIC K 2 21 VERRW L ZDEROME—Z
NA VOB USSR ZEA LT, ZhETHHE
B2 B B ANRIZEI 70 > F 7 A B OB R D 5L
THEMEZFTTE 72, BESERFAE IS KL E
HEE I BT B HHH AN VIBGEREZ in vivo T
BB A =Y v ik Ak L. = oBICEEM
RO G getty & B TR 2 i 5 Z & T, )
FRBIIEMZELIND AL VY F TAITONT
S U W SHMRAZI 72 S F T A bR R R L
TW5, HITHEFEI 7R S F 7 A%E G O ik Bl % B
T 57212, EfEE e F mINEEE T H D ATUMtome

123

ZIERA LU CHBOU R EINAT — 72 ER L, HIZE
HRE F B I X 5 2B TORINY R D 5 O i
WATFHEOERZHELTWS, BES NzEED S
MM OMEE B THRL, R A VT - ay
ZFEBT DIIXRE T 2 V-GG T e T L
OFFEBRETH O, ORIV —T L &L
T HMBARNERIITbhTWS, IS OWELE)
X5 B DMBHEMIZEIZ B W T HE & 72 5 it DR %
MEHO7 7O —FILLVEHETEZ2EDTHY, 21=—
e UCE iS5 Z e Atk 3,

5. WM

AAFFEIFT T IR AR 12 B D &\ FR SRR DT
b TEY, BED 5 FMIZEWTH Neuron, Nature
Communications, eLIFE, Journal of Neuroscience,
Cerebral Cortex 72 & O EHER 72 ZAfigkic A ) Y+ Y
T4 —E L ARG O R & 7R B R B D 5
JRICEERT 2 REMXARRINT VDS, iR
BWTH, 2017 F£D Cerebral Cortex fEIZHR I 17z
XHk, F72 2019 4£1Z Journal of Neurophysiology
WRRINZERIEE D S £ KN E B A8 O B RE R
IZDOWT I E COMIEERZFRIZREEL . 5% D
MERBLERLEZHOL LTHBO TENZEDTH S,

HaHE

JU V4% 703 529 2 RN g [ B G A 25 58 P 1 &
E CRMEIZE D RN E R R 12 3 1 5 HEARHITE &
IHIMERR R DRSS - BERE S K OHHELRS & 0 3 72
fRfr & £ L. EERMICE VIl Z 21 CE R, Bk
5 EMOMEEEIEINETU LIZERTH D, [
OO G 2 FArEEOEEAN L HEA L, FHIZK
b B B & At oD i AR & oD B REFA) 7 BEHELVE D fFFZE N & T8
BT 5B D LFHIiTE 5, ZNE TITAPIR
FINER UM, VY —ARER L AN 25
A B SE AT NS FH U ORI B At [m] R AT 55 D FE
kX ND Z L 2w T 5,



2.3

W BHE #BIR (RAARZERZEREZRIFRM)

WIS PR & & (CEBRZEPEAR - R AfRe ] B Sl 22 AR )

RAIER NG SO IPNE N U S TEAR )

R [ B G B P 1 1999 4R N T 2R BESZ 1 & >
TRV 4, KINEE O TR 3 & OVHE T[] 3%
e %fioTWVWb, FETIE, HEYFTAEEOK
BB RE B ARAT O 72 & D YW - T B EHRE O
REMOHEMZEAT S & B ICHFEEITV. BBMD
ifge e & & iz, RPLFEFHBEEADO AL LT
DILFEIEEHEAEL TV DS, HRMORE, 7 &
A TEREFAMZ, 3N TF—I—2HWTHE
U725 AT, S0 EseE v, MiafEzZRL 72
M o> F T AEEKA L ¥ F TAEE R EE PR
ZHRDF, T ORIKBEREZ MBI CTEIEL, £z
EFIEHWTHRIEL TW5, BIE, Kk E 5o
EPETFTTALVRURSHONZLED T2 %
7 N = DRREDRINIZHED ST WS D, T OJFR
LIRBMIETH D, F - FEIHELE MR A V>
LA A=Yy 7y BE, HRIIZRIT LTV S
ZEDMMN - (A FE A% & 72 2 EEAR ML 2 FR Ui C
WD, KRR [E] B A 2% SR T AR B AE A S AT O P
BIZKESHBLTE D, HAD AL ST R DK
RE RIS E Y — N 558 =ETH 5,

2019 4F 12 A 11 HIZ AR5 ILFHX O K
R [E B ERAF ZE T 2 BAR U, MR T B I BdE»
5. WRE L BL - BHOMZEOMEIZ DWW THEEL
Too WHFEBEZIZDWTIZLAR D@D TH B, KEppcE
(] & G ER P D 3 AR D H R KR B 0D J ife [m] 66 1%
W D FLA % | B FEIET & UK A S O A IR EAE
& SRR A DS L X T FIZ, K
LR & IR 2 N U BV — 766 2 TS % AiEd
KERAEROES L —IL & =2 —1 v ERES b % iR
HEBZkizdhd, FTolHENGRE U TEREHE,
BB, M. LEEY R EOFEE AN
iR ED TS, £ BEMIZIZZ O 5 ERIZ,
ATSE R AT RS A 1 B 555 5 S S oD 2 bk
B2 5 JE BRI O R AR RE I - R SR T Bk & AR E
W2 Rk, RISERE 2 oMl - A B R O S
FrElg, A~ OBIKRASI O - 721 7 - K
REISMRAZIE . RILHRED 12 35 ) 2 il 08 2 B bR o> 78
KRS, KIMZE FS N2 w Mg oMk, K

124

i B GABA M DRHRZERL I - A8 A 2 EAREAHN
#il. GABA Mg+ 7 & 1 7z & % & e,
FS Mz 51 2 SRS 7 &% 1 TIRIENIRBITEE),
FS #ifaic & 2 pisELE 5 EHEEEY 72y b —2 0D
RS2 I 72, E2BTHEMECLE VTR
33 6 22 7% &) e [ BE fR AT & CICHRBR$ 5721z, 7 —
7 A R e ) ) EI %6 E (ATUMtome) AEAR
BEEMEE (SEM) 28 AL, S#REGE SEM & D
LGOI DT — THFE T o7, . BIHHK
BRGSO U - W T R EG EE T
NEREEL T2,

INSZELREITDONWT, 2014 FEH 6 TR E R
21 AR (BRI Z2ED) 2HRLTED, #HEDOE
FEMEIRIERE ICE Pl D, TNSDRKRR LD
B, ENERASEE 7 A ERLRAME 3 ATHD,
Neuron i# 3 A& Nat Commun i 1 KZ2 &Y, 1
VXU S OEWEFRIGEE T o TE Y, KFELEFA
BEEAND—BLE L TOEB WLV NIV TRAEZLT
W5, A THEIKRH (Fidb) & 10 KFERLTW
HZLIIREITREZLEFERS, T ok, MM
Ml ZkkiE, RArE S coOMRE, My 7217
DFEREZNS OB TO Y F T AKAEAL, 72
BB & W72 R R SR IC BT 2 2 hE T
DMFEEELDHEDTH D, RED 5 HEFIZHENWT
H, HREKIBHO) —F -2 LTERINTWEZ
EERLTED, @iz s,

JIEOBE D 5 O THHE, KA 1 4. %A 2
. B2 4, EEE1AEFNTNLS D, BOEUE
W4T > T & 725 B L OBUEHETH DRFFRIC BT 5 5
KEHEL 7=,

AR KR40, ATSHZE b JEHAHIIE D 1 Bk
WERRMEIZ D WTHER LU 72, KEBIRFENFER D S
NTHE Y, L SIFIF T TIEHFIZHZEAEA TV
LHIR %1z,

AGAHARI Fransiscus Adrian #5528 1%, BigEIEK
BERBEEIZBIT Y < b AR F I (SOM) filg
ZFNRTVD, EEEMOFKRRIZS D&, SOM



MIE —D2D 27 5 AR =124 5h, BHRERS LU
HERDOMEN T I AR —MTRRS Z & R E#
S 2/3 @AM e ORIEINE Y > T AHEEIZ—DD
IIAR =D EBENITESNEZ L2 RE L, [
AL G SR — S SOM M 7 & 1 7 D F Kbk iz
HIFET 5 Z e BRI NI,

FRAERE WHZE B, FRITPE S KN B BB C o [H]
PR RN R AL R PR T W E, BT EHICL S
AN & A THAF 2> F T AFEGHERIERZ 0, Y
I & IR Tl RR 2 R A AR Z 5 Z e 2 i L
7z EENECREDMELG & T OMER I T D R [H]#% 0 B
A LZEREL T 5 EDREBI N,

REERT BB, ATUEEE b EIZB 1) 5 s —
MHIME I OWE 2 D TH D, 2019 FREI%, B
SRR Y Y < b 2 & F VBN LTS Ml &S SRS
S5REYTLAY—KEFENICER>TWBZ L E2HS R
IZLTWa,

K UL, EBEETRO T v b OEBHE 518
MRS & 2175 Z Ik o T, FiE O R EHEARM
YT RATHRAY L= a VIEFIOREIZEES TS
EERL, HEBZEEERICEELRREIZHS Z 225K
®Xnrs,

FEHS 2 #HFZIL, 2018 4£(Z Nat Commun FE1Z
#FK U7z ATUMtome-SEM D FIERE %2 X 512D,
X027 EEEOEH T — T ERH L, SREES
HOWMIZEL TWE Z 2387,

125

DL ZHIEDMIEIZE > TH, RO
SIEFIIIEHIZE VWL RILTHEATED, 25 DHK
ROMIXHRLBELNICI/HTEL2ELDTH - 7=,
BEANDFERITDNPD X T CERLEIZEYITH O, I
PN TIERBRBRZITOVRDPSHELED SN, HF
BRIZBNEANTOVWIHREZIT 2, £/23HDA
Ry 7k, INEFTOETNTNOEMKCEIE, A
R 2D TH b, WMAAOWFEARE & U CHEARKT
HY BB EZ T T, EBHORE, EHEFRFTIZHK
BEINTWS SEM OFE#EEZLFEIET Wz E, K
BRI D WCHHE M- 72, BEIRLE <. SEM O
B & E & s < ST 5,

2019 EERTINOBRITITBEI N fA>TW
%o KA ] B GRS IR AV E B - LT B
SEM %% O & 1M & = OREHM 2RI L TW5
Whoed, HiE I CEERAMNEETH S, 3
F 7 b — DGR S X RS 7 ATk AR T HE A
TWBH, ISR DS T HARDREANE D8 5 i
JeAREI 2R, FBIEZ I REETHLE R D,
RS AR P BEBE IR T d B L BRI 52 A3 5 R R A
FcR—bENBZ 2 BESHV LV, —HL
7o THRZELRE T KIN B B [l R A 5 % 52 S bR 1T T
FItH L. BIESH L KR EE2 5 26T TV 5%
REBAERTI oNZNIORFEBIIH LT, Dh
SOHEERLET,



3
3.1

27 LRREFIRIER £ 15 27 AFIRE (FEHHIE) O

Professor Thomas Boraud (CNRS & University of Bordeaux, France)

External Review of Pr Nambu Laboratory (Division of System Neurophysiology, NIPS)
Thomas Boraud, MD, PhD, Directeur de Recherche CNRS, Chef d’équipe Physiologie et phys-
iopathologie des fonctions exécutives, Institut des Maladies Neurodégénératives, UMR-5293,
CNRS/Université de Bordeaux, Bordeaux, France

I was invited on the 29th of November 2019 by
Prof. Atsushi Nambu to provide an external eval-
uation of the current state and the scientific value
of the ongoing research program of his team in
the Division of System Neurophysiology in the
Department of Integrative Physiology of the
National Institute for Physiological Sciences
(NIPS) in Okazaki, Aichi Prefecture, Japan. This
five year’s report (2015-2020) is based on oral pre-
sentations of the team’s work and a visit of the lab

facilities.

The of Prof.

Nambu’s lab is the understanding of the network

primary research objective
involved in action selection encompassing, the motor
cortex, the basal ganglia (BG), the thalamus and the
cerebellum. They are also interested in the patho-
physiology of related disorders such as Parkinson’s
disease (PD). They addressed this issue using up
to date behavioural, electrophysiological, anatomi-
cal, pharmacological and chemogenetics approaches
in rodents (rats and mice) and monkeys (callithriz
jacchus a.k.a. marmosets and macaca fuscata a.k.a.
Japanese macaque). Prof. Nambu enjoys a world-
wide acknowledgment in the field. He played a
major role in the characterisation of the commu-
nication pathways between the cortex and the BG
and strongly contributed to evidence the major role
played by the so-called direct pathway between the
cortex, the subthalamic nucleus (STN) and the BG
main output nucleus, the internal Globus Pallidus
(GPi).

The oral session started with a presentation of the
Division of system Neurophysiology, its organ-

isation and the grants awarded during this 5-year
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contract. The lab is constituted of 18 members in-
cluding Pr Nambu. 4 are supported directly by
NIPS (Pr Nambu himself, 3 Assistant Professors,
1 Research Fellow and 3 staff members) and the rest
of the crew (including 6 post-doc fellows, 1PhD stu-
dent and 3 staff members) are supported by various
grants. I was impressed by the amount of research
grant Pr Nambu was able to secure: a testimony to
his scientific success and renown. In this 5-year pe-
riod, Pr Nambu’s team published 25 research pa-
pers and 2 reviews in good to very good research
journals (PNAS, Nature Communication, Movement
Disorders, Cerebral Cortex, Glia, etc.).

The oral session continued then with personal
project of each of the Assistant professor, research
fellows and post-doc. I will not have enough space
to detail all the specific project but I would like to
summarize here the variety and the richness of the
topics covered. We may summarize the Division of

system Neurophysiology works into 3 main axes.

The first axis is the most developed and concerns
the functional characterisation of anatomical
pathways.

In this axis we will find the project presented by
Ass. Prof. Satomi Chiken. It tackles the ques-
tion of How do BG and Cerebellum control the
Thalamus activity? The question is addressed
using electrophysiological approach combined with
optogenetic and behavioural approach in macaque.
This study provides very surprising and counter in-
tuitive data: they show that blocking GPi input to
the thalamus do not modify the basic firing rate of
the thalamic neurons, but suppress effect of transient

stimulus. They also demonstrated that the GPi and



cerebellum had opposite effects to the thalamus. It
strongly suggests that the balance of activation and
inhibition input received by the thalamus plays a
key role in motor control. This study is very promis-
ing carry the potential of new breakthrough in the
understanding of the dynamic properties of the net-
work.

Pr. Nambu’s lab is also interested in the charac-
terisation of the cortico-striatal and cortico-
STN inputs. For example, Ass. Prof. Nobuhiko
Hatanaka, presented his work about the balance of
feedforward interaction between direct cortical glu-
tamatergic inputs and GABAergic intrastriatal neu-
rons in Japanese monkeys. He addressed this issue
using pharmacological approach with glutamatergic
(AMPA/NMDA) and GABAergic (GABA,) recep-
tors antagonists. He showed that while glutamate is
controlling the exact timing of the striatal response
to movement induction in monkeys, GABA has a
lesser influence except on modulating the amplitude
of the response. This work reinforces the effects
the knowledge about the contribution of intrastriatal
GABAergic interneurons to the dynamic properties
of the cortex-BG loop and are of strong potential in-
terest. Ass. Prof. Hiromi Sano unravels the con-
nectivity of the cortico-striatal pathways. Using an
up-to-date Cre-recombinase based optogenetic strat-
egy in mice, they show that cortical opto-stimulation
induces a complex pattern of answer that suggests
that, in that species, several pathways project from
the cortex to the striatum including one with both
STN and striatal output and a segregated one that
project to the striatum only. They also show that
they pathway cross-connected to the contralateral
side. This study is very promising carry the poten-
tial of new breakthrough in the understanding of the
dynamic properties of the network. The STN path-
way was further explored by Dr. Zlata Polyakova
(Post-doc) and Dr.

that are interested respectively in the contribution

Taku Hasegawa (Post-doc)

of hyper-direct and indirect pathway and the
role of the STN-GPe loop in the motor control.
They both addressed this issue with a combination of

electrophysiological, chemogenetic and behavioural
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approach in the Japanese monkey.

The second axis concerns the pathophys-
iology of BG related disorders. Two Post-
doc researchers work on this issue: Dr.
Dwi Wahyu (Research Fellow) and Dr. Woranan
Wongmassang (Post-doc).
ested in the pathophysiology of L-DOPA in-
duced dyskinesia (LID). She tackles this issue us-

ing electrophysiological approach in a mice model of

Indriani

The former is inter-

PD. The very interesting data provided show that
LID are associated to an increased “release signal”
and a reduced “stop signal” that may underlie in-
voluntary movements. Dr. Wongmassang studies
the correlation between beta oscillations and
PD motor symptoms. Using a two-step intoxica-
tion model in monkey with MPTP, she showed that
while there is no correlation at rest between GPe,
GPi or GPe-GPi pairs of neurons in normal and mild
parkinsonian animal (ie still able to perform a mo-
tor task), there is some transient correlation around
movement onset in normal and mild parkinsonian
animals. Once the animals are severely parkinsoni-
ans (ie not able to perform a motor task anymore),
strong beta oscillations spread at rest in both nuclei.
These data are very interesting and confirm those
we previously produced using a much less elegant
approach (Leblois et al. 2007). It once again raises
the question of the causal relationship between beta

oscillations and PD pathophysiology.

The last axis consists in characterising the
functional anatomy of a new animal model:
the marmoset (callithriz jacchus). The inter-
est of this animal model is that its genome has
been completely sequenced and therefore, it can be
used for genetically modified studies of brain func-
tion an dysfunction. It is presently carried on by Dr
Daisuke Koketsu (Post-doc). Using electrophys-
iological microstimulations and motor and working
memory task, Dr Koketsu is establishing a map of
the frontal cortical area associated to motor and cog-
nitive function. This ongoing project is of extreme

interest in order to develop this model.



I was genuinely impressed by the quality of the
projects presented, the diversity and the complemen-
tarity of the approaches, the new insight they bring
to the field and their high potential scientific inter-

ests.

The oral session was followed by the visit of the
research facilities. The Division of System Neu-
rophysiology uses multiple setups to address their
research goals. This extends from small animal, e.g.,
mice and rats, to nonhuman primates. The tour of
the laboratory facilities, including both housing and
experimental space, was extensive and fully trans-
parent, with every part of the facility being open
for inspection. The facilities operated by the Di-
vision of System Neurophysiology are of the
highest standard. Importantly, all of the monkeys
were in excellent condition. The housing facilities

are of international standard and follow the recom-
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mendations of the N.I.LH. Animals undergoing exper-
imental protocols were receiving excellent technical
and veterinary care including pre, during and post-
surgical care. Isolation and safety protocols, i.e.,
hermetically sealed cages for the use of neurotoxin
and viral based methodologies are thoroughly ap-
plied. Clear instructional posters, to use of personal
protective equipment, are clearly displayed. The ex-
cellent standards were also maintained in the exper-
imental space used by researchers. The laboratory
uses a wide array of experimental techniques includ-
ing but not limited to, complex behavioural tasks
for the study of kinematics, optogenetic manipula-
tion of specific neural pathways, and single and mul-
tiple electrophysiological recording and stimulation.
The hardware used for these investigations was of
the highest standards, with, and much of the electro-
physiological recording apparatus being of the latest
generation and a significant portion of the equipment

custom built from within the laboratory its self.
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WL N OMILIET — 2 2 AL, Wi %2 BE-o 1
% &N D 7R -7 - AH B BT (Correlative Light
and Electron Microscopy: CLEM) (D7 —2 70—
NI TITEHESHLTWS,

BN DZ < D & v 7 BAEY) & ERREH L %
BRI T 2 HIEE LTOA I 7 AMBRPIIE, &
BIZHEATED, HRIZk>T, ¥/ IZA - bT YV
AIVTNIVA - RTFRNIFJA-Tast3IT A -
DERIZZ - AZFRTIZALIFETNTWS, Zh
Sfll % DA I 7 AfEfT&#iE L. T ERO R
DfFHT % LA D& TR O B R % WX
5FHEE UTOMA A I 7 ABIFIZESBIED B O
TIZKREEZSH 726 U, BED URh o 7Bl A
SNZINDODH L, TOMIFICIZMKIZEEAI N
TWABRERY =7 T oY =R EREE %2R LT
Wb, % DA I 7 AMRMTIE, 4 BERAN & iR A 2
WP —RLZI N, TR TFIVMEINTNVS,
MEA I 7 AR DA & > TR T T LT T,
RO 7T — X &4 - KL CTZDX Y b7 -2 %
BETHIERRMDORY N =22 RWET I L%
AREIZL TV B,

CRISPR/Cas9 (2 X 57/ LHERAMIE 3 TIZPLH
e UTIRS B R U T &z, RiEDBEEED T Dtz
TARRIET28Y), ¢ MEEAICR SN E R AL
T2/ w7 A VEYOIERIT X B EIKR L <OV DT I
Z. BEHOBET % FERICAFELTE S 20D FlEh
SEEBMMGZ ET IV & Uz BRERAERIIBWTH
BHEFHEL T WS, 7 LREDI SR LHMH L L
T, MR VNI BEDR TN ETO—-T% ) v
AV LYY ADEEPEDSNT NS, ZDELD
BEYEAWT, RV OV TORNEEEES FOF)
BBA A=YV, 5B T OTEM % RrZe [
CHEEL CTHENC S 2 2508 % ) 7V X1 L TEEFT

i
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5Z L ETHHRRIZRDDDH B,
BIEZMENY 7 F Ve RRTEZSFMBRBE L, M
BP0 AR N DIREE AN — Tl AW & T 55 X findie
BT NIRO T WS, Tk, HIIEA O RAEE % &1l
THRHMOESIZ LB DT, MBAEEL?Y— Tl
%< 0.1~0.3 ERERLRD, TNVEHENORRE
CHEESZTWAEING, BE - BN E & D
7L O Al B ASHE A, BRI H R RE - KA
PEREIC G- R 208 % X 0 MR 3 2 Z L AV ATRR(C
BODOOH B,

1.2 MROERK

BRES T OB E & ZOEE - A H =X LIS
% 2019 FEOMERREUNIZE LD S,
MIRHRER FIIEEMTIX, 1 AV F v 2L, A
R, G EHBELEOME EFEREICBIT 22 B L T
W5, 2019 FREIE, BB 2R B AR NaT F v
FNVERZY 2DDRAAL Y DAEET S Two-pore
B Na®™ F v ) 3 (TPC3) DOBEHEFAHT & = Dt
BICET A% EIT o7z, £ 3. TPC3 A, TPC1 %
TPC2 L 87 b, FAKA /¥ F N PI(3,4)Py T2
MaRTZ 2, PI(3,4)P, DFEAIC & b BEERARIZMED
AEMAIZY T PUEHBE LT KRB Z L2 HG A
IZU7z, £ UT, BRKMITO[BRIZEIE, ZORE
Bz FAA Y 1 RICAE LR, 612, fEEAD
EENMRAFIEIIE R A A > 2 OfREN L v = EE
THDHILERML, 72 FAA 2 12D PI(3,4)P,
DFEGIN R A A > 212 & 2 IRENAMRAFTEEAL % (2
THZLOMERE, Thbb, NASY 1 RNAS
v 2 OME/EAOREEE% . £ RN L HEE T
VY ZIZE DS T U7z (J Gen Physiol 3612 785%),
ARSI Tk, 2N E TIZ, TAD» AR
EHE LGIL 2%, IEAE ADAM22 25540, v F 7
AR D I E E PSD-95 % 4t L T AMPA 344k
X NMDA Z&4k, Kvl F ¥ 2V OEREZ G T 2 2
EERMUTER, —A, BEOHFTIZELD, A
PRUEMEE 2 F iR e T 5 H SRR RN K O B
I LGIL 2/ 3 2 BB EFEET 2 Z e hlES N
TW5, 2019 X N1 Y ENEEY v % — (DZNE)
@D Priiss 1+ 6 & OILFERFLEICT, B DR MERE R
F0D B Ml S Mz BE ) 70> — L HURD B %
ATz, Priss L5 Ko THEX WM BlE )
o aF—VHkom s, LGIL IR RINIZ K E 281
REEBEE Uz, 720 25 Bk FE AL



Z#EF L. N £l LRR (Leucine Rich Repeat) g
& C Kl EPTP Repeat fHig% Zid 2 JiARFIC T
U7z, WEDOARMEIRINC & 2 EBEFMEEZHAWZE
BRfE R & —3 U T, EPTP Repeat fHIIZ 53 2 HiK
&, ADAM22 DG ERHFERSHELZ, 51T,
o HAHKZ vV ZADMKAMIZEHINL . HEH
fa o Bt 2 BRAEMERICFE L 25, 205
LGI1 HifkiE, ARICHREOMEE 2 5D 5 Z & A3
B 5D & 72572 (Ann Neurol FEIZFER), D XS IZ,
2019 I, LGI1 H QiR DR iEHRE © —iin 2 B
Mz U7z,

ML B SEE P ClE. TRP F % 2 VICEREH T
TR ARIHZ A - IESZA - BebORIsE 2% - AR D
NTHEEOMT 2 DT VWD, BEXAEHEENFIRIC K
5F ¥ 2IVOEEHIE., F ¥ 2AVEETREYTAD
BEREMEATIZINZ . SRR EMRIC AT S i TRP F v
IV OTEE L HEE DM N S F ¥ 20T OTEEH
RO 2R U, HilEEERE % I 25812 12 A
NTWd, YavyauNTzHWEMRREEHEDTH
%, 2019 fEEIE, BV SR CTHEET 5 4 FEHO I
5 TRPAL @z F227u0—=r 27 U CEBEMIT 21T -
7zo WITNODID TRPAL £ RERIEICEZM %2R L
7o, BRI ER T 5D TRPAL 23 &R b AL
O 28 A S 32 BT, iHEEICER T 2D
TRPA1 O 22 & 10 EiEWEDRH -7z, ZOBR
AER DI & FIN 7 ATE) FER T H D S v, UL
DEFETHE Y ¥ — TRPAL OfiE %2 £ X ¥ THE
RIS OREERBEICHEIGLTEREFRZ6NS5 (Sci Rep
FRICHR), TIVAVAHINE XY RA Y AH T
I THERLS, EUVWERBIGHEIELZF X T 70 Y A
ATV EEPVERBRICEIGLZIa—F =Y AT
ZRREATIZINZ 4 O T TRPV1 & TRPAL OEET
Zru—=v 7 U TCREBRZEEZ L, TRPV1
D 0 R U D @I N 9 2 iR B Rt o 240 1%
AR DR SR FAT LB L AW 25

-~— 7T, TRPA1 O KISFREDZAIZ, Y A HFTIVD
ARMOBEEREADEGEARL TSI EEFEZON
7= (Mol Ecol 12 ¥5),

DMEER Y 7 F VIR T, SOV D s BB LAY A2
KNI EMMEEERIZER L, £ OMEAFHZER
MZPHE - 23RS 2Ny ez Rlid Z &
T, BHELMEROM I MRREREEEL LS LT
W5, 2019 L, SEBRFREK & o8 o E A BAE
FHOWEIZR VR BY AT A VERiNEE & H %
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B7-dZ2%MHS5MIZ U7 (Science Signaling §612 ¥
#). BARRIZIK, I b3V NY THAREE GTP #5E
& v N2 H dynamin-related protein 1 (Drpl) @ C ¥
Mz FET % Cys624 O SH EAEERFIZRY 1 4w
{b (Cys624-SS, H; n=1-2) N TH Y. Cys624-SS,, H
PNEREBE TWEPTEESRE & K6 LU Tl A v
BHBZ21I2LD, Drpl &ZFDITT VX I UAF KK
N (GEF) 725 filamin & OMHE/EHAMELET 5
ZeERHMUZ, THIT, 1 A7DHRE L L5 NaHS
EHRLG U ACBWT, BERETYEBEICE
% Drpl ® Cys624-SS,H D1 A it e, FhizfE>
Ok D MAT J3 2 W BT 12503 2 ERBTME IS 23 B &
52 xmUT,

MlFE AT TR ik, B DY THEREE | 5 M
NfElfE & D4 7 A AL S T 22 %
HryE LT, MR SRS T ORRERENT 2 £ T
W5, 2018 fEfE, XA FYv oY ay (T)) OFE
CHREDOFE LRI A Y AV BI/u—T 4 v 7 7 3
V=% MREIZ & D RIS E7EE BRI
WT, TJ ORI ZHMEETH S TI AMT VRO
R WERE TN T 2 MIEFBRD N 7 HEREDN &
NIz H b 5T MR 2 MR O R D %
EHEDPEZ L. S0 TOBEBICNT 58 7HEEA
REEN TS Z e 2R U7z, 2019 FE, £DA X
ZALEMRETURER, O T DXV RIBETH
% JAM-A 2’2 ORI D EEREE & &0 T DFE@N
V72K LTWBE I EHLNIZLE, Thbb,
HFMBRONY TEEED, 70 —T 1 VIZ X 2 E0 T
LB /IR VAYTE JAM-A 12X 5E D FDER
EWIF BN T O EME» 5D Z R RIBEL (]
Cell Biol FiZ¥3%),

1.3 fFROGRAM & EEH DO IE

ER U7z &Sz, EEEHEICE T 2880 1712
HHULZMERIE, —2FH2 VMY FEAEROE
BFH O, BN FORRBEN P F & DM
HAEFA D 717 & 2 B & BB O HIMIBEHE O i ie, i
NHEIE DT RS DRI, 255 P RIZ B 1) 5 L FH
BEDRIASE DRk % 2B TITONT WS, SiFFEEBM
13 Z DEFMED b CHEIZ B E R T2 BT S
&bz, MHHE S O iR AT E A & BRI IZEL D A
THID 7B YT 4 TEEIZETFT T ZEARD S
ns,

9. HRED T OET R %2 BT 5 720 1T1d, &5



b ® B \WIXBRL TN I & BT L LD =R GiHE
EDRIAD R DR\, ek Db, SHEOMEER VX
2 B DO RREE RN, 7 54 A BFHEMETIC X 5
R A ETETZHIND Z L IXMHEVR Y, L
AU, BHENZIXR VNI BT OEDREED =Rt
MiEEzERLCRETE 2 EMERESRZHR 72 T
A ABTHBELE LI DT R ULPEAINTES
T, ZoaHTRtRICENE L >TWS, 2D KD
BT, FyYrA2Lz2IZUDETEREREEX V828
WHEDEN - L %2 AT 5 EBPH R @RS 5
A AETHEMERAEEAL, 4510 =IRoCHEE & BRe

EAE S 2 08 ) A e AR & S T E K. AR ELA SR
FRIZ B 1 BEEEED 058 & KRR IC & 2 E#ko
M CHESIRIIREVWEEbRS, AT, 754
AETMINET T 71 ke BHATE 28RS 714
BB OEANEH T E L, MEEYEA~DE
M OERIZZT SITRKEVWEDERBETHAD,

— . BRESD T O = IRGTHEEMITIZ K D RSN 51
WIEHLETAF Y TV ay bTHY, EDOEH)FE
DEFIZIIAR D TH S, § TITHIREFERER FHF7EH
MTEFINTVD XS, FHEIRICKEZ 2HEE(L
DEEI T — X 2 LS HIEEIZ LD =275 5 0IF
D TFEEERP SV TILRA LATHETSZ 22 E
51 DODWEDHTHOHITEEEX NS, EIEX
YRIBERFOX IR FEDOZELE ) TV XA
LTESZDFHE LT, J5 10 SIS YA d Al BX
PRty a—IicBAINTEY, TOMHIZK 5%
DERVIRF SN D, IREE. BRI & W o 72 Y B
WMEZRTEF ¥ 2V TORODR =X LOfFEHA
IR INETIZRVHUVWERFESBELE RS, &
RS2 & U ClE, R L § 2 AR & 1 A —
VT EMAEDE THIIZIT - X 2BET 5 FE%
FIRL, 2=— 27 CHOE WL 2H#ET 5 HzH
BIRETHAD, /. MRABRBEENTF» ST (K
IR VX7 8) PHIROIRE 2285 2 22
SNZINDDH D, Skld. MRS s X e
BAEmOME, BE (L Ry 2 R) - JFE - pH B
CHREAIEIREBTHEZ VX EDY H Y RZE -
INEUEDNERT HEMEEA S IcL T Z &T, i
ZIEZRTHMOBEENY H Y REEI LD FHHM
ROWBENHIHTED, T UEMEEHEET S0,
TIANNA IR Y —2EFEL 2D TA A=YV TH
i D B8 X0 v R BB 2 O B . BN B &
MEFRBREVBETHS S, X7 ERIMHEAEH
DRFZEIE. 2019 FEIEMAIEEERE Y X — 12 BA X
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Nrza TEMEERBT S AT LOFEHIZE > TKRE
CHEBT LD MBI NS,

V> T AR AR Y, MO EOMIEICE
I 2 BB T DA CIE, EEARGBAME I L kD
SEF BRI & B2 72 D IREEC X BB - e &
LE726FT ZeNMHFTE S, MELIBIHOREE 7 —
R PLIEHEE O @ #AbC & b BRI & B A
A A=YV TIPTTIZAfEE B> THD, ZDLD4
BHiA A=Yy 7 %EE AW CRBEREG IS 1 26
D TEGROBLE, BB DR & B HEXE T 2 %
LB B, EEIZ, BFD Y F 7 ARMMR RS OF
FIZHWTIE, B 73278y L)L S D
A cENIEDOH DL, TDL DR
EINEFTIZRAVEMBBECESZEEIMELTEZ
ERDoND, ZOMSEEIMEHTL T, 2018 FFE
RN S N E MRS v R — B IR EE A
BB I Nz, X oI, EHEMISLH & LT S EMA]
BEEsE v X — D e LT, HMEH O EMRER
A=V T OFEMEFKEDO T F A= DB ELTZ, 5
%, BEHES T OMGEITREH T B WHFEAT & HR T & R iR
A A=V v RIS ERESE L TR O = — X
TATT RO GhYE, IR E b 7
BE. HRGRA A=YV T ORELPHKEEED D Z 2
kD EREEREATIC B T B EEEED TS OH LW
ERIZ DT 5 Z L HETH B,

BRI B DR T ORF%IR. 20T
DOVEEOHRIZE £ 53, BN IXEERDS U < 1A
HlDBEREMIIIC D235 Z e AP E LW, fEsk, (s
FREIZE BB TFD /v T MY AELL IR
WRIFEHT T AL Vo 2 EHETROWEYORETLD S |
EARIZE T 5 NSRS FOIEH 2@ E 2 HH L T
E2HM, MATEFERIZZINS D FIEEET 2 X2 0
fREDZENEELRD, TOOITIE, Mz,
WK EZ R W in vivo =R FA A=YV TR EDH
WiFAFE %2 HiE L. (KN CIER 2D O X8 % 4
LZENBETH A, 7z, 2019 FiEMAIRER
LU R T AINT A RGEREA A=YV THED
EHEEEND,

BRI A & AT B AR ARk v X —
BREOMBEREIEZI D2HD, TNODOMREIZEAIN
T\ B an R X, SNEIFZEE D A72 & 9 L HL
MEEDHFIZHERELZIDEDEFZONELI L
o, KO —FOEMAIKEER Y > & — & DAY
I35,



2 ERIEE MR RERE RS O AR EA

2.1 HREAOHEM

EREEME, BTz E N Lry hT—2
(FfE 2y N7 —2) LIMBEARmEE (MEREER S v b
T—=2) 2L o THIBIENTE D, ZOMRERMZ2HE
MZERT B 7201, 431 - Ml - Fids - MR &
BB AHEEFEREZMFIL. Zhozy— LV A
DRIFBH I LT, LREEKMHEAHERIIT S L
VB TH 5, EHEMICTIE, B - N RFAE
EERERERT M. OGBS 27 OV SR RN RS &
TFZEER . AE R AR B 2R AR L 2R A M T A 5
FHZ B W T, MRR R N IR, MG R D B R
Bz A0 2 2l dn B R Ol Ba A . SRR - i
IS HIEST B0 F - ANH X T - ML AR % %
B R MAIK 2 D E i D H At - Tk & B L 72
MEsRELTWS, WO - HRELEL. &
BRI 7R i N BER T 2 RS54 5 2 & T, EIRIE R VA
Rt R AMI > LT3,

22 MROER

(1) Zhis#E BT & 2 N4 i SR SRS o b (4=
BH - NS UASRFE RS REI ST )

HEBH - N UA R FETERSIE I ST TR 2 Ml A B
2 &k NIRRT R O 2 BEEL T 3 DD
WIET —X 2 ZRITLTW5,

A) EMMERE AW AMPK I2&53I bav N
T BB E B AR T D TR

AMPK &, ¥, J8E. 2o \oB8{#E2HEST5 &
2, TANVF—FEEICEERI IV N TOERK
P I AV F — AR T ORB 2 AT 5, E7-.
AMPK &, PibiREE e LCtdofifiEng £ b
RV IV OYRERBERICEEET 5, Z0Ze2h5
AMPK (&, W, BERIGIEEED 7z DRIFE X — 7 v b
ELTHEEINTWS,

AWgETld. AMPK Ol 7a=v hTh 3
AMPKal ¥ AMPKa2 12 & % &#A5Mila T o =
ZHHOMZT B Z &2 HINIC, B O 5256 Mk
C2C12 M@z, al, a2 ¥ 7= FEWIZZ D5
Z #1395 shRNA (short hairpin RNA) % F&¥ X
. BEFRE R, lEoREIICKFTHRE
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FHR7z, ZOFER, AMPKa2 %, PGC (peroxisome
proliferator-activated receptor gamma coactivator)-
lal, PGC-lad, iRZ LT F 3 F—¥RE, I b3
Y RU T AR, TRVF—REE BRI EK %R
E LR 2EEL, I bay Y TE, Mo
REIzhHedsZez2ltiL7, 512, AMPKa2
MEMALT 5 &, AMPKa2 O—8H»EBITT5Z L
Z&oT, I haAYRY T ERICEERREHERN T
PGC-lal ORB 2D DI e E2 R L,
B) k& BRI AR5E S S s it i o 76
HEIZSWTHREZEY OffifE D ¥ W L LTk
o &, KRECELAY 2 BBIIZEINL, AF SN
Dty 5 LTEELKEZH S, WEBRIE, &
RN OEB O RN E Y L —7 5 H TR
N5, R, HFTHERET 2IRESZ AR FHE S . K
WORREZ AN DN D2DH 5, —TF. BMADIE
FTARERA ) = X LF AR R E 0, RFIZEIZ BN T,
e DRERE A KA (PBN) IZBWTHER O —2
TH 5 SatB2 2 FHH T 2= a2 — B VDBHEEDEEIZH
HTHDHIerRH U, Aoa—0r2iEE-
MLz~ 2%, Hikicw U TosRsET, K
ZIEMEALT B &0 KED D HKRAK KD X S512%
BIZHK U=, 58, oD RAEMWDS Z I
£ o T, HIREEDAREREIZ & D & 5 sz XF
ThEHSMPIZTEDHRENLD 5,

C) ZEMITE ORI 2 i 2 r Yy b7 —2
DFER

REITEIC—E TR, ZEIIRD LHROKU A
U APET B, BIZIE, 2EEIC K o THIREZ M
FHERL, EARZMEIETSS, LaL, TOKEKE
FE < bhroTWwiah o7z, AIFFEIZE > T, £
PEoTHEUZ NS DRFEDOE L, BRI AgRP
AMATHE IR R B M e & Pkl & U T
Hik ek e 13~ otz M LTHlchs e %
U7,

(2) HB) - BHIZ & D OEBRIEE VMR O (0
B> 77 F VRS M)

IDMEER S ' F OVERZE T Tk, EE P B HD D
ZiEe Lz Il 2 B2 Rl L. T OEME 22
R RN Z N ERH BN 2 Ad 2T,



X RAFORNEZ RS D7 2 AR 2 R L X

S LTWVW3,
A) TRPC3-Nox2 & v /87 EMME/EM Z &R L U7z
THE BN O Al HERE

< AN O EEER)N X o TR L. Bl
PAFIEEIZ K > TR T T 5, MATHENARPH
AT, RREA b L AERAFIZ TRPC3 & o8
78 ¥ NADPH #1t#3% (Nox2) & DG % (B
# L. TRPC3-Nox2 HAFHNZ g & 4 2 1E MR E A
ZMENT MAFbx ORBIZ L CTHRETHZ L2 /A
U7z F7z. 1270 FEEHOBEARIES 1 75 Y —Di»
5 TRPC3-Nox2 HEKE Kz bM< HET D17
VI A2 (PDE4BHESR) 2FHE Lz, 1 7Y T A
BHDAFIRGIZ X5~ AEEETRMESEERET
(BH) BLUOTavz Uy IBHBIA I T4 —ET IV
(mdx) <7 2D EEMHZE % BHE CHHIL, #EBc &
2 R ZEMEII IR % B R & 8 2 rREE AR I v Tz,
B) Drpl-filamin #AKEEIZ & 20 54 & LA S
& X DHEFRD FE

IPAVRITIEECHAE - BEZEDKRLRDAS
ZTOFBEERLTVWS, I IV THEEE G
& > 73274 dynamin-related protein 1 (Drpl) i& C K
WHENZ L Ry 27 ZIEEDE WY 2T 1 > (Cys) #Hi-o
TV, FxFZ D Cys B3R A A V# (CysSS(,)H;
n=1-2) b5, APRIIEETNIMEESEICLS
A Z I8 A Drpl-filamin HARKEEKOF 6L 75
e EPSIPII U, T2, BMEARES AT I —-0D
75 5 Drpl-filamin HEA/EAZAET 520 =V Y
(EIMERE) Z2REL, PV=VEURLHREEZD <
U Z DAL X EMEEMRAEALEE TV U A DRERE
W RNHT 22 e 2 R Lz,
C) BAMHEHRETFMBEIZLE2ZEEKRRVNIBDT
T4 ¥Vl & D

FrRY - Juayva)— oYY 2 v=sFIE
EFNBAYVFAYT 2= (ITC) FEHETHEIE L,
CysSH &2 anNLy MG L. RN TEITH
Bz 525, ek, ITC 2 G R v /8 7%
ZHME (GPCR) %2fEHe T2 2RELEZ, 20
GPCR IZ~7u 77— 7V 7HlfEAR 124 < B
U, ITC ALiEIZ & 5 GPCR OREREBEIN Ta T T Y —
LA REAFNC I REE 2 BT 5 2 L 2HS I
LTWwW3,

(3) Bz D5 N e i i 52X & T4 °3~ & 2 - Ao o fie
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GHE Rk fiFF 2258 )

MRS 2 I Tk, R OEMIR R % B &
U TEREZ B3 2 0 TR ORIl Z B8 L.
Hafifs & ORERR 2 T OMRE L Bife s L OEE M2 B 1
LZEENCET M EEIT> TS, £, BHBIWIC
I Ao B MiffEsiaThE A My v orvay
IZDOWT, BEBEFZ2T ) AREICE D RESET
Big MR A BN U TR 2 222k, XA b
VyrovarvORYubIZBETARL VMR EED
OHD, BAEKIZIE, 24 NI v oy aryoduli
WRAFTHEI70—-FT 1773V —%REIET
H. @A TFIINT B ERAY THERRRFShTWE Z
CEREL, ZOBENIg 77 IV —IZET S JAM
T 2 OBEEBEICHETE2Z e 2 HS I
U7z (J Cell Biol 2019), %7z, LM TlX, €TV
B THBYaryarNTIZEWTIRENY 7 b
HESTAMEMEETHIE T Ty oy s
VO TORBEBETEZ ik, BEANY
THEREE A BIICHAE S E R ETNVERREZRIIL T
7z, TOEBRREMAL T, Bl AT LI2&D
FHARH#TELarYa NI REDOBEICE VT,
Y TTF— b VY oY a DRSS T DR 2 MG
% e, BN T HRED BEHE ke 2 RV BUE L 72 B
R Uz, ZORROEE TIEBldo 5 R
HEIZEL, BE LM EREIC X B 5E DR
KEHENBZE I (J Cell Sci 2019), ZDHKR
DA, BEM SR S A B MBI B 1 2 Y EEE O
JUHEICEKNT 2 00, MilMEEE ST -y v
72 avORAMOMEEIZL 2D, I HITHI%E%E
HTWB,

(4) TRP F ¥ 2 V&M UIRESE D
5> THERE G A= BRAR 2201

U AL BEAFF OB M C I, IR S - BRI A
RERZEDOS THEEOMIHE2 HIEL T, BEEZ
M TRP F ¥ 2% piezo F ¥ R IVED A 4 ¥ F ¥ %
N OfEM %D -, TRPVE F ¥ 2RI~ D AR T
TV LEEICED S I ERE L, ALY UL
Wz 54 RFY2LTHBET /27X 10
FBHRIEZAEWA ) == Tk > THRA LU (K
W), 7'V —>7 7 =)L hH% TRPAL OEUZ X 7%
ML v L ER Z e 2 R L., Ml
AN LG T BB R A1 2D 3 DO
T/ BAEFAELEZ, HiHE8REO I LRI Y

ARE R A



T4 Y77 FIVEE (LPA) 25, REE LPAS AR
ZIGEMAL L TZE DO TR T LPA 2" &K X, TRPAL
EWEMEALL CHEAZIIERITIEEZPHSNIZ U,
LPA 23Ef3 % TRPA1 OMIA R A 1 > OEEM T
I/BEREE LR, 1 ¥ b TEh%E TRPAL YR
PNRE 2 A U CIRERFEATENICE ST 2 2 %
Oz Uz, BERE LTHI 2Sfbhbsorm i
I b OERERD TRPVA THEZ L EZHSHIZL
7zo & b TRPATL AMEIREF R & 2 i %
BEILCIEMAET 2 Z 2 2 S IT LTz,

2.3 FEROFGRM & EEHF OIS

ERD &SIz, AARTEE VR R B O 1 28 I IR A W
BEECHIEL SN TE D, SBEINTHOMEE
AA L, EICRBESESZ LT, WEE2BX 24K
HEMDOUL AEIFET S Z LR AlEEIC 75 & X
N5, TO—HT, b bDOEEEMZ NI
T 572DITIE, FEEDER - Ml - 4 FIcHERE YT
Moz HEEST 27213 T, KRB, <05
TR MR - SO BN A LR il TE 5 Y
A RNCa—A A=V VT ERARELE TR (M) - &
i (GRi) OEANRBEIZR>TETWS, RS
By LB U 7= A7 B e X AR BE & MG IS 5 72
i DR - RE - B EA AL E R E =R Y
VIT RO A 7 aFy TEHUEA T IRAZEMED
BNz, IR EENE D S Ve S B E Rl 2 EA L,
BELTWL BEDH B,

REABIZB VT, Pl E GO & 2 FHH
B O NS BERICRDIEEZONS, IR,
L7 F U 7g 8T & B IR R & A U 78 R O 40
Bid, 1BBRFEZERETL2I LA P>THED, £
DBERE DRI MR R IF IR Z K & < B X ¥ 5 g
MNHd, LU, o OFHIERIE. mLVEY, ¥4
MaA V. MRR S Rk A PSR ABEE LTS
s, BRI AIEEEED ROoho T
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HB, KAPTHTEL DOREMELREICET 2 2EHE
(ZIFNVHEE) PRHEBINTED, 1 A=YV 7LD
VORI NS, ZOLSBMIEHRICEWT,
1 A=Y 75 —2RK% biomarker & U CE#L T2 Z
EWBETHY, A A=YV ITH ATV ADEERH
BrHEZOND,

10 73 A IZ neuroimaging & cardiac

5.2 IR EM

AHFERARE LT, EREHRE RN T 2 EEE D -
Hffi{b U CBI T 2 5mMmzes s, & b BSE
WSt T DI ME R AEARBRRE & ARG I AT S B ISR
DINTZA LY T b DOBEEPTFIZLD, ThET
DAEICEMECHB DR EWT =R %2 S HRANHD N
DOHBH, TNEWMAT, HWHIZE N DHEEEZ HIY
T DM B W T EERME L U RIS H
D, b MMBERET X =YV IRV T ., AR EAE
AR Rem0o0hdL bz, e hEEYET I
BAL—RIZHEET DDA A=V I Fike#A



T25HAANEATNS,

MR O LY PN ESE Z I S 22T 5720121,
ZDWAEDOBRE? S D 5 Z L AEE T, Mkt D i
FEAE & U T D HBE & S FE D i & e iiE & X —
T MZL e MZB T AITEIN AR e A E R R
KIEETFWRE ST A% N IIEIED ST\,
t b &€ T OVEY ORERM O SR RE D IE K E W
Zenn, REBMOBELIMEZ T TId <, IMEE)FEIR,
MRREEER S S F TABLON T T, KBEICS Y
MO HMEREIZ BB L TV ZEDBBHTH
D, TOBIZKBEREZ Y — AL 228 NTWL (FE
[ILEER) 720D FIEL UTDA A=Y v I RIED BN
Th s,

PTG B REIR, MREIE P SV F TAB LN FE T
K BT B o i R B O AT 1 B 7
BB OB ENIMD TR E W, FHES) 2 H S Mt
Blx, <270 LN I 78 L)V BIT B NiEE
MOBBEICH 2 L BEINTE D, T OBKARENR - f#
B E RS ORI (222 h I 2 R) %, FE %
X THREBMIIEIT T 27200 =LV A - A A=Y
VI TINT A —LERT DI EDBETH D,

(TTMRI] &4E, EEY (T7) BES@EAEZ S BV
52T, HRENZLHGOMBERE I 70 VRE
(200 - 500 pm) OFERECRG L. 3 XICHMKT %
T HREE IR o 7z, BAMEE L NV TR, MR 2R
FERG & D AT & BERE D T-RAE P HEREGRIE 2 A G D
BFEILITE-o T, BRERBRIIX I FIZAE NS
FHR BRI PNDODOH D, TDOIZ0LARLT
DFEZE N - 270U RVOEBEFEANL 2L -
BT A7, e heEWERUT T Y T+ —
LTBIER - ATk 2 TARRBEMEE ) & U CoMmik
% MRI " ZHTH 5, tt2RENRE e MTRALRR
KRB QMR 2 B S 29 572012, HEEER MRI
IZ X B MRRIEE N X — v R ERGE MRIIZE S
N KD & AT LT\ 4z, *
NSIZHIET BEYE T I 2GR & U KRG EEM
BE. ETEEMBI R EREmD A A =Y Y Tk A
AR T, EERICE T 2 ARG RE R O i 2
WEDHLZHBERHL, I 70 R -TXT7NITRE
DY — L A2 B 23R AR OFREH & LT,
HEREIZ 3 1) 2 KINECE-FREAREE DR R &0 %E
Zo6, EFE< Y AOMRREE LT TV T 2D
[ 3% & AT 5 Z 212k > T, 205 DkTE
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OEEBEEZH S ML, BRE (FL) 2R&E LT,
b NOBEBIZB T S MREEREEORE LI ORITEZ
PRI NG, b NAEOFEMENIZ. MRIZES
W HEBGRAE G T THlRE L 25 726 DTH D |
Mgy (7T) MRI Tld, AEEFOAM%Z 800 pm
REOMBECHLTAZ 2 HKks, 512, B b
WZBWTI 7LD IXT NI TAETI DI
L RIN R B HET L & N L ROV THERGS 2 D
HBEN, TNFETTMRIIZE > TOAABETH D, %
DERKDOREE LT, FEMEEIEL<. ZhonT—
RgMT % RTHEIKAN—ZTIFS Z DA TH D, £
D=, FEERFITIIBOTHEHEEZ SND,

TT MRI ZH\W5Z 2T,  b2EUEREERD
RN Be R & A FE AT 2 B I 2 0 v DREE
T 3RTGHNTHEZE L. SRR RITE B vh D 18 TG B %
- A U THRNT 3 2 8 a AR IS i Ak > A 7
LEBFEL, ¥ 278 L)L TOMRERRHZ BT,

V—LVA AA=VVT - TITy N T A= LIk
D AT HE & 75 B I O fiiet [l B A SR D I iR & S O
% QMBI FIEDORFIE, A A -V Y IREDOE
BRI L UCHSBROEBZEMITCBEATH D, TD
BB X, BB - JRRRTEH O AR S T HEGENT. Y
7 Nz TS, BERE TV, BEERH, BEREGD
WricHED 2 HEZWIE R B0 HIEE2 R > 72480
BSR - W5EE O S & L E R AL O TEET
b5,

v hAEERS (TT) MRI A, ILHEIFIZ 72 5 2288
MRS & HEtE 9 2 RZZIL AR FHRERE & U T o AR B 22 AR
FANZEAINS Z L 2R LT, A A=YV IR
%% all-Japan (Kl TR 5 72 ® O @) 70 Bl & 5
ZTWL ZeniIffE s, LRy —LLVA - A A—
VT TSy b T A —LDEDREEL L TIE. BB
D NAERIZE T B ARG REE R O AR %
2 72 DRI AR ZRGCHEMEEL Y A T 4 (virtual
human) ~DEDH 0, £ 21T all-Japan il O 2%
MDD 5,

(hyperscanning fMRI - EEG] £#HHHZEWTIE, &
SR ZBZ T, 1 EKIGETTERVERE LT
D 2 fERE DO 2WHEEATE) 2 2 fEARRREH MRI -
EEG FHIliZ & 0. & b Ot2WFEEATEIZ /7 L7z 2 11
KO EMEHEZ 1 DOXy NT—JEFILE UTE
BU., 2 b7 =200 & 512 2 (AEKRNICR 7Y%
RE - ATHZRIFET E20EHONIZT 2 AAMEITS



HUTWa, SEESEMANEE ORAENRT 7
0O —FRBAITR BB L E X ot FRFH L&
T — R R FIEORAEPLEEND,

(MEG] MEG &HAlIZ & b B RIEE)CHEFEMNEE O
FBEDFEM 7R AR L 72 B, AAHFM, ok —
L > G D BEREIIRS & o IR IR U AT 12 & D A I
R DWRIZE, Thbbry b7 — 27 Okt h A 6E

7%, MEG GHHINIZ & 01535 072553, o el i
DESEHZEHRIGEZRLTWS 72D, IMRIIZL S
BOLD 55 & 0 &, KRHFHRICBEL TIE, £ b IEMR
TEREFDZENTE S, . INEFT ORI
IRIEEA I NN DI E5EEEICBE L T, EEG
IZHER U TOEAMED D 5,

(EEG] EEG sHUlIZ &N 2 FHETH 55, MEG &
T & [RS8 5 B D Wy ] S DR U AT X 2w b T — 2
DISBEMFES D XA F 3 7 ZADMRNT % W RE & § % FHl
FHETH D, BFE. NIAEBWPT 7T 1 TEMESL
F ¥ UARIIWVIIRT ¥ T2 MAGDEZY TV XA LG
HNZBE T 2 EMiN R ERA DD, TLI vy
R—T7 4 AP HARRE T TOM B, < 512ik%
EARFHINZ R AT RE 2 R — & TV EHHIEE & LT o
MEHSWEHERTTNDE, T5IEDC TV TOXA
FIVvILYIRES ) A ALOWFEIZL D, 1Tk
MAGDLE R IVFE— XV RIEFHD T HE & 72 -
7z HlZ1E. fMRI - EEG FFREHINC & 2 22 MIH R &
N7z fMRI & REIE#RICEN 72 EEG O, HFEm
ZREHA & AT IS & 0 B O Y — AL AR B R & B
TR Z TS, £72, LI CIRLER P L E
BALZ T U & T 25 BERMPRICEE T 255 &N
LDOIXNVFE—XIVLEMHEMEHZERIILT S Z LTk

h, HEWRHEEEHELTWS, X512 EEG-TMS
FREEHINZ & 0 . IREPC RS OMRIEE) X1 F 3 2
ADHAEIZ XD, WRIEB X1 F I 7 ADMKEEREIC B
\F % RN DMRGE % H 45 3 #0728 B Bl 12 ]
BEIZR D, EEVALND,

BERZ I (scalp EEG) ICHART, SRAKESZ &
DR D BN ERIE R E SR ST 2 FEE LT,
TAPABETORERE (ECoG) FHllZH T 5N
%, ECoG WM& BAI IR > TW5, HlZIX,
A TIE ECoG 7 — X % LR 2 5 AF L,
Z OB L 0. 2B ORERE £7-<
PAIRIE /7 7)) > T DB S TAMAFIED A A
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= AL DFEIAERAT NS,

(GHESRTIEE A A =YV ZH0REa)] ZhE T8
BEHRBIE BT e A A=Y v I FikEMET 5
&, Bz, BB T A KEE B ETILDN
T A—RDOHEFEIZ IMRI T— R ZHWSEDE T IV
WHRLDORFELSHREE (101 ~ 10%) OABDERT — X
FAWTHHONTEZ, ZOLIRAEIZIMAT, &
KO RAB (102 ~ 104) Oy 7 F =g <,
F—REEFHMDT Tu—FI2 L b, REEEDOBRED
{5 % D I B BE D E A D FHNZBE 3 2 DS A
AT ONT WS, ZO &S BRIERICIE, 550 EA,
AR 1 % 0 MG R R© % v N7 — Z I Z T,
el - WP HFENIARIRTH Y, @IRTDT — &R
ZEHITOA =T 4 v T 4 ¥ TR A W 2
BT, PUEEREO BV TFHIZ T2 Z L AEETH 5,
FWIFETERL, TEREIAN A=V ITTF—XD
FENE LS. N T AP WEHIT — XA KEIZH
52 EDKRATRTH O, Rl A —Y > THfD
FAFE L AN ETH 5, RBARIRERIZ OB H
TO AR DOME. BHED R IAMEHRT LT
SHR AR E AT, BHRERNFIELE A A —Y vV TH5%E
EMAT 5T — R HMR O E ED TITFL Z 2N
BHETH 5,

5.3 HEFIA#EE L TRA 2N EHER - §l
E%E

(HIEE) 22867 5 EMRIZOMLHEEIZ B W
T, JERE - BREAN A — 2 v 710+ - Ml - KD &
HWIZWZ5ETHHASNTEY, TOLEHIIEES
—Ji. B DL AL - mEALR & OV AR AT B AT
EEALIZ KD % OWFFEREENT B\ THE A B -
HAZTO ZCXREECR->TETVWD, RO
FEAMST, ETEEMEE. MRI%S%2E AL, EablFHE
S~ O 3 FANZ [0V T BART 58 % 47 5 T B KL R
PR 2 g e LT, SRR - [i5k1 A =2 > 71
fEEA U TV ENEERMEA TSy b7 x— L%
ML T, BliA A=YV IR EEELTWLZ L
NEETHIDOAROT, A A=V TWnH YT
T— X ENUBR—H—BGEEFRR &\ D —H O
28T XA LEARAC T 2HTE R B BETH S, X
512, 5.1 TRz & 5 22 WE45 O [ BRI 2 i 25 1R % &5
T 5 e, TDLSRITIZENTIX, FEEEEICBE
DHEREZ IS Z 2R 52D DN B E L 125, [F



BRHEEERT S 2 WSS D A PEIC D B 72121, [
WIZA A=YV 7T — ROHEMBIR - I - fi AT Ol
HEEBRLUTT —ZR— 22 HEL TWL Z & DBNBAE
Thd,
WEOBEMFL LTIE, A A=V VT 20U B~
FHAE—MEEER E NS —HDE T X1 L%k AR
T25720i12, MRI 24D 54 A=Y VI F—X&
HUSHEA % & S ICEEAT 2720 OYHEY - T¥94
AR - BEEIREOEEICMAT, £S5 L THE
SNDKEDT — X %M U TR % il 3 2 Bk
FofEr A L ORAFEER T LA RMET S Z e
EiFond, HATIZ 2014 EELD, v—FE&Y b
%l &3 B 5 R O N ] FE R I &R b i o L
fif & VRIS R BB U e TH IR & 2 ixkgaE
Iy MU= RRMHTOY 27 b (FHK)] DEHLA
S, 2018 AEEA & THEMGHY [E| BN AL A SeHE e 7 1
77 5] (EBER) PRI N TWS A, FCK THEEEE
A EIN TS LS4, e hofizdRe L, ¥
B TREE. BOH - BEHEE. T U TAEGRBIEE - BR
KOHEE U TH L WA X — 2 v ZEAfiBaF 2B D M
5B T A=V Ty a2 —] FEIZEALT, BAX
HENTBD, ZOHREPEVNDELIATHD,

(MRI]

(1) HIEREM 7727 EOME#E MRI % #4
T2 AEMPHIZEA & EA 4 SRS O T, AT -
BEARBATE D & BR PR AR 2212 28 B B M BL AL Rl 5E %
HEHE S B 7D, AEBLAIISET & RAFE RN ORI T Y
FEIEEE G E 2 RS A 72, WIRETIE, AT FIE. JSH O#
B, LM OMGE, 24kl & OH C &N R
DEAEEMNG 2 WELR U I = R B RE DA 550 Bl R St FH A~
DEEMEILDDH D, FIZEBEEERL S & O TF M
PERFZE 2 HEEL T W< 728D, 2016 4£ 10 H 5 HiZ, 7
Z YV ADRTI] - RT3V F — T B S Z o
7Y 4 VAR (CEA) (Zf& 7 % NeuroSpin & Zffiiif
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ST A HEEE LD L, CEAX7 7 ADT
IV — 47 B S BUR BEBE TR B AR EGH 1,5000 AL
4 IR & 722 B AR R D, RIS/ T 1 7
Y4 TV ARIZET % NeuroSpin I E#E MRI %
P THNARSE & £ L T\ 2 EF52EEE T, 2007 4R I23%
B, L NH3TAT, 7TFATEEE W TINBIEEIS
DL —F, b MH 117 57 A 5 5EOBFE TR
ZEO, BTV XL OMD THEWIHSETTH 5, EH
B WTHHEE IS NH T FTASHELE
AU TR I AT Hh7 b, NGFOmA%E
TG U7 HEE St 2 e D B, 5B BRI HE 2 o 1 HE e
TEHIZ, BRDA A=YV 7T — XS - 7T
REUVTOERPEENS,

(2) Ffm%els M2 EHKME LT, e hede b
FREMEMRE O 720, TTMRI B£8R S 2
AIVREE - ZEIANVEET S, T - BB
BB 272012, 11.7T O - HEEFHE A MRI O
LEnd, RKEOT—XOERK - £F - R ST
T — RN — AW BB A ERADT 72 2 H
SHOEHELRETH B,

(MEG) B4 OBiféat 1 2003 4EICBA X Nz, BEIC
I5 L ERBELTE Y, 20X, LT IO
DEMHE S DI K I N TV ARNWZ 2k, W
NLEBTELRVWHETH S,

5.4 AMBRF

WEAF > 2L A M W 2802 0 2 C il s MRI 2B
L HEEMT IS DR AT, By B ¥ & & 8 72 WU
HEaHEE L. S MRI 28319 2 & & B2, 4K
INDREDEMGT — X ZAEHBELLHNH Y 5 F
BERAETEOAMEEKLT 5, TEBEERN L
LT, T— &= ZAMEIZn e NFEIRZ MRS 5
LT, Bl b L —= v 7EICE T B EER IR A
R litEdT s Z e EEND,



6 4Rl - ERDFREA X —I Y THEDRK

tHEBREE TE Oz MMIXRD S E - DE MR
EVIRRETH D, T OBEHE S ITZMAY, KB E kS
EEABEICB MKk =y MOy b7 — Ik
WIZENT 5, —ARoME (BEE) 2R 2 L EEE
ZEANBEREIX D 2 DDA I NNIEHR R EITHS
NdESITERB—EEL LTUubEHbNE, HDX
KCHMTH L, BEMIATLE L TORMERE L v
bT = ZHREIC K X SN INEREOM A EM X 2
Feli R IZ NG 5 DO IE LB RE & U CHfRd 5
SEG RS TWS, UL 3V a—X7En
BRI LE R B &, IEA I IGE U B BRI 2 v
Ty TVRERTEEAF Iy 2RAIFRD LS I
RA%, ZORZFERIFINBAIIZIEE LUNEIREZ 5
EHBUERTIHELLAY NV ATLTH D,
BT TCIE, ZoXDhlElry vy —2
VAT LERNT B FIEO—DE LT, 4R5Th - &
KD FIEGA A -V 7EOBFEEHEBELTVWS, H
ARk 7 D ARG A PRI TN oo oD B R8I A A [
DR TH 5, T D7=dIZHKHEEDMNIGE S D2z
Al 2 R D AR T H B BE RS % i L1
BY—DVAL A=Y VT VAT LOWEEETTS,
By N7 — 2 Y AT LADHFTH 96 @mIRE
MISEEN DB Z AT E2AA -V VTV AT L
LT, BTEMEEZH WA A-V VI TERD 5,
AR I, ARIRALA S T IR, &) T
PR, i 70y o R E AR E T BEMETE SV
5N 5, RIRAEASE FEBE R, KRITEWIREE
TOD R VNI A} FEE RPN &5 T ORISR
A fE & 9% (Sheng et al, Nature Plant 2019), %
LT, ZhzmEmkiiseeic g eshike LT, @
o E B T BB O M R T TR Y o B AR T
PHWSN B (Kaji al, Front. Zool. 2019), ZHv 5D
FEEAERNERT 222280, AP ST
ARTEMN - R FIREA A=Y VTN AR 72 5,
T PR E B A o [EREI NS RE 2 > — L L AT
B -T2 7-00FHEL LT, 2 6T M
MoFmEMAERIL TV, FIZ, BERIZE T 28k
Mifaxe 2 7 #ifiESE) (Akiyoshi et al, eNeuro 2018,
Takeda et al, Glia 2018). ¥ & UiX A #EE D 7T
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b (Kim et al, J Clin Invest 2016) ZHL TH D, B
BHEERIZRIZ B 1 2 BN &S 2 LT 5L & H12,
T SR £ TOERRRETE - AL~ DG R &
®7- (Kato et al, eNeuro 2016, Ishikawa et al, Pain
2018), T HIT, 2 HTFHCEFFMA A — Y v JHIME
VAT LEWEL, 2FIEEONE Z MED o E ko
SHEFIZBENTA A=YV ZI2E 0475 2 e alfeic
72 o 7z (Hedrick et al, Nature 2016), ZHIZHA T,
HRENE R VR0 E T 0 — TOHRIBER R VR ED
FA%E ( Murakoshi et al, Neuron 2017; Murakoshi et
al, Scientific reports 2017; Chen et al, eLife 2018) %
WARIZEDTED, SBRISRBLHEN A -V
TOEEADRAENS,

TZBLARVIZEWTIE, b b OERINEEEE % B
MORKBWIZHEET 222 HIBL T, BERERN MRI,
JETRAMNRI T, INRER 7 & D IEZ R INBERE 1 A —
VY THEEBRELT, MREEDTNE, TOEEL
HEDVEDE LT, 4RMENHL, InidfliFe
M Ea>8hz3 L, S - HESEED2I 2
=r—vavehErEBe UM TH D, £
DEBRBERERDO L DTH D HDRANIE D FEHFE %
oS D7, mARIMRD SGEZ W TIL RO
rReTEENFH I %2 BB L T 5 Y (Kobahashi et al, Dev
Sci 2016), FraEE %z 7z, 2 R IMRI R EH %
ILHIERESE LD, 3THE2EPOHMEINS
F R MRI & A 7 A % Az PR 25 A i 12 38 A
LT, 74322 b (Koike et al. eNeuro, 2019) %
HEFZICHRD R ELEZIHS 22 U7z (Koike et
al, Neuroimage 2016, SCAN 2019), Biff, X 512#
M L FEEE R OMRIE B OGN ET L TE D, A
M DAL XITE O MRE IR © 2 DO FIEEMIHICET 5
eI I NG, —. HREGHYE EXIR S HE
7us 5 n (EEK) 2BWT, B A A=YV I h5
BYNBEDY =LV AL A=V VT Dk LT, 7
7 A7 MRI # W= FEH R 70 Y = 7 b Z2FE L
TWwa, Ziik, MRI 7— &2 & E kit Gn s %
752828, & EHIVORMEEREZ S O
HEETOREZHS T 2EDT, MEEKIKIZT
VA AV—%E7260L 5 5%,



7 ERFREHRMOREFE
7.1 Foth%E

YUAX Ty bW EGRY - BAHRHRICE
WT, ARGBARFE AR AR EAR TR & s U 72 3812
TREBYV L FHINTWD, AHFEREH T,
BEFWREST YA - 7y MERIZERS —HOEA % £
9 5720, INFHXIZENZBEME, <1 Z7pn~v=ta
L—&— BETEARKE L N> 72888 % fif 2 72 814E
TREHYHEREZEE L TWD, RIZT v hORE
TEEZE U TR by T RO Edik#EE2H L,
E N DWIZEE D = — Rt A 7% < DRI % &
FALCTWa, FlxiX, 7/ AREZHHAEEZ 34 ©
7y~ ES MifatkEBiL, Sy T L T—&
~N—2Z (https://rgd.mew.edu/) IZEHL TH 5, 4%
FERFIANFEHRER Z NS5 DT v b ES Mlarkiz 1=
EETHBZZETZ 2T, /v 27U b (KO) B&
/v o4y (KI) 7y baERTES, 51T, &
D7) MRS (TALEN, CRISPR/Cas9 7 ¥) @
HRPREAZKD, HEDDORRAIZ KO - KI Y
EFRTED VAT LABBEEL T2,

B, 7T BT A LA (AAV) RO R — &
CRISPR/Cas9 ¥ AT L& flAGDLEZEFHYIEAND
B AL T AR AT X 7z (Yoon et al., Nat
Commun 2018), BHHFICEDLON, H#ESNTWVWSH)
PIEIZ U C— I A VAR X — &
5 LR o728 D AAV R X — I3 EHFE
ZiEE LU TRIZER ST D8IV H 0, REDIKEER
TERETHYMEIZEATEZ L WO HEEH D, Z
DEMEFHEL, REARETVHYTHEX—F<
U A DBIZFEBIZH I L7z & W5 (Mizuno et al,
iScience 2018), E{RFWEEYIERE TIXZ DAl
BATWE R CHUD LA 2GR, fi 50 A= Fr i 1 B i
RFRBIZHENE~Y - —BEF 2 KI U725y b DR
U7, ZOEMDO Y AT T 1 v 78NS
%, MENREETREHYFER—ARREIND D L
Wtz 3,

72 ERE

KET 2008 FIZHDT, AT I EHNTER
BINADOEEZTEATNAYF VN URETFILHAER
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(Yanget al, Nature 2008) ¥ CTLARE, HHEIZHWT
£ HEYEE 7V (Liu et al, Nature 2016) 2D k7 >
2Vz=v 7 (TG) EREOCFHE, ERE D 0—
VHEM DG (Liu et al, Cell 2018), Fh 5 ZfHAE
DEETNEYI ORI ENRER L EEN R E S E
BLTW2, —hH, HRIZBWTIE, 71794
INVDENIEVYIY—FELy bERNFE LT TG HY
DIERDFRA S 41, 2009 12 FERE W) b 5ErT & B
JEZIAKRFD 7N —TH, HFIZHEERIT T germ line
transmission $25 h I VAV zZw /v —EkLY bOD
PEBLZ BB U 7= (Sasaki et al, Nature 2009), Z D
MHIIREEIZIRE > TH D, 2014 FE X VKBTI NE
MR & D INBERE R v b7 — 2 DR RIH 7 v
Vs b TREBEETFREIZLEZAA-FVY UIRET
WIMEH I, SH OB F7~N 5 (Okano et al,
Neuron, 2016),

—H. PREMRRICEBETFEAZITDICE YAV A
RIZ—=%ANVDHEBNLOfEETH D, WRIZEE
WK HEE 70 T LD FER 7z 0 . B SERTT
ik, 2009 FEE L DEYFERL Y X —D—AICERESE
A DEEFEAERE (P2A) 236 B, ERE (3
AN, I—FEty M) NANDBEETEAERIT> T
ST T ORER. RREEERE - v ¥R R E % R
Wrd B EFREEL. A THD T A7 PN TOIT
BfilEz L U 7z (Kinoshita et al, Nature 2012),
Too AL MR U RIBARERTE & R U 72 3R KR IR
PRZ (Inoue et al, PLoS ONE 2012) $17-o7, £
DAz E, Frxom R 7Y rig 8RS (Inoue et
al, Nat Commun 2015), % %\ ik DREADD 7 & ®
L%z (Nagai et al, Nat Commun 2016) % |
U 728 HURTE AL - RIEMEAL S B RBEC 2 IZHERL
INDODOH B, £/, K OREIC PIA MR THRHA
TE2&512, AAV R X — D% - FIAHEA T
5, — /i, BEETMEHRDZD, VA NVANT X —
EHWEZRNADBIEFEAL, SBROFRERVEIFFT
5,

73 TDANARIEG—ICLBERFEA

TAINARY R—1%, k2 AT T IOVEWIZ E A
AJREZRIEFE BN BB EAY -V TH D, HHE
MEFFTIE, VANV ARTZ X —FRERR IR —a7



ey, HAMIBL DT IVART Z—% iRt L TWb, £72. EVEHBRTAINVART R— AT I
TW3, BAERIZIE, REMERO 7 7/ Mtk 1 2T E200LEMEIZBIWMATNS, 2
ARG RB—=X, fERMBOHTHRDOL Y F 7 A VA S OILEBZEN 51, BRI XL UTE & £ - 2%
ROR—ZRMT B2 2128 > T, LEZEZHEHE L LEDT, BE L OMFERRPET WS,
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1 9 FHRE R R MR
1.1 tREHEESR F IR ERFT

MRBSRER TR H M TlE, A AV F v 2L, ZH
. G EHEFOME & I 22 ERML T
W3, BARBIZIE (1) Family C (289 % Orphan X
AL AR Prrt3 OV H Y K OFE & 5 7 HE6E D fiR
T 7 RRBT. (2) G & 28 2 i & BB 2 o B K
WAL & BRI, T LTy o) v DSk
MO EH. (3) Two pore Nat F ¥ %) TPC3 D
BARAFIE D FHIEHE, B X0 2 DOEERN & v ¥ —
DEE O, (4) G RV AT ER/AER KT Fv 2L
X 2 /N T OE B & 2 ORGSR O, (5)
ATP ZBEIRF ¥ 3 )V P2Xy ORTBEEN & ATP ITHK
9 2 BMREZRLD, IERRICET I /e Vi
SEAEPRIERIGLERIC K BRI, (6) XV TFE—XF IR
f & 2828 Sigmal ZEKIZ L DK VN7 E DR
HEAEA & Z %) TRSHEDMRIT. (T) Bk’ 727> TRPA1
F ¥ 2DV A Y R E K O AL S VE AL o fif
M. (8) MEBMBWMEIA T v EHWEZA AV F v
PV DNIEIE, (9) Fikl1 Y ¥ F v 7 @R OPEENAK
Ml Kt F v 2V KT 2EA O EE . FERT
TH—FIZEDEDT NS,

2019 2 FE KR U 725w X, Shimomura T, Kubo Y
(2019) Phosphoinositides modulate the voltage de-
pendence of two-pore channel 3. J Gen Physiol
151(8): 986-1006. DNEZ LA FIZHNT 5,

RAKRA/F K (PD FEE_HER KT 50
HaTThdEHRIZ, MMz > THEERY 7SI
WFD12ThHb, PLIZY VEIEDAE & HEBIE
WHH D (K 1A)., TSR BRBZVITFIVRETEL
THERET 5, Two-pore Bl Nat F ¥ %)L (TPC) &
BAUREEAF AV F Yy 277 I —IZET 505,
773 HET A EARAE 1Y T2y MZ2
DHTSD (KA I 1D B msFiEE R o,
F/-, MEOBEMELE & HIZ PLICK > THHIHIE
N, IS 2O00EERY T F L ERET HEE %
D, TPCIZIX 1756 3 ETOY TXA THREFEHET S

MR, TNFETTPC3 Ik PLEZMEA2RKzm0nwe®E
AL T\,

Hx X, TPC1 8 XU TPC2 &Kz, TPC3 b
EDPLICEEZME2RTZ 2R UL, BIKENZ &
2. TPC1 & TPC2 1& P1(3,5)P [TEIRIIZIGE T 5
73, TPC3 1 PI(3,4)Py (2 &2 VEE RS Z & D3R -
7zo BEAREBROMNTN S, Z 0 PI(3,4)Py OFEAH
M, RAA VI DEBOIEDOHBRIEHR THLZ L
EH ST U (K 1B). &7z, PI(3,4)P, OfEL X
JEEAEZME 2 TS S 2 WS, TPC 773V —0D
HTba=— 2R E Rt U7, BB ME X
WWRACVITIZE>THLUTWS A, TPC3IZIXR
AT E 1 ORICEERMEERABPEEL, ZHUZ
EORAL YT AD PI(3,4)Py DFEER R AL VI %
FETE D Z EPRBI N, TS DL BRI D
fERE, TPC3 OVABEETVE L L IZMIRT 52
& T, TPC3 OFfD PILIEZ M S & O BB AR M
HiHEIZ DWW T ORI E TV ARIRIB L 72, REFZE I,
TPC 77 3V —DITRTOY T XA 7TH PIEZ M %
Fo— /T, B3 PLESZMEX PRI 72 A7 &
STV FAEIRERE &\ o oY TR A SRR R B AR AE
THZEEHSPIZLEZEDTH S,

(A)  RRKRA/OFF

66 &

(B) TPC3IDIAHEET L

PI(4,5)P, PI(3,4)P, PI(3,5)P,

mmn e omme PeAR Lo
Ca*RE WEEL FLARSD i oR1%4
WEGE  BE BEEsELE P . ¢ =

M1 A BARBEARA )V F FFL 7 OEFEHE,
B. PI(3,4)P2 ® TPC3 ~DEAE TV



1.2 S£AEDTREM

AARBEREZEES T T, ¥ F 7 A B O HI RS % B
5P, TOBEEELREDLSIZLT ‘"TA»A
RRHGEFEDO Y F T ABEEEFN SR TONEHS 2
THZeRHBLTVS, BARMIIE, BIERFE
U7z (1) 7V MOV LB ERifIERER e (2) T
ADABEEY Y R LGIL & ZD%AEAK ADAM22 %
B e LT, AMPA VR I VS EKE N LY
F T AEEDHIEBEME O E HIEL TW5,

FOV I M OVALIEEERI X 2 X VRO BOWE, B
1. FERE O MBS

HEARIERI SR Ef TlE, Y F T RIZRIET R VN7
BD% LD, 7SV M IVLIBEBHi 232175 Z 21
HHU., SEE QBRSO FE X Z OFE MR
WL AW EIT > TE 7, &b, ¥ F TREH
DREMEEG R > 2B PSD-95 23701 X b A )L ALK
NS F T ABICERL, S/ A= P ¥ A XD
FIRAAVERETSZ T, VF T RAEEONE
RUFTADEAEFE LT NS ERHLTE -,
2019 X PSD-95 DR 7230 X b A WAk iy
W M IMEDY A 7L (OSIVI AT A Z)0) D
AR E A AT 5720102, LERE L 7z PSD-95
i OV 2 b1 OVALEESE ABHD17 OVEIRfENT, 2B HLRE
fifh & M7z, BARIIZIE, & 7 & ABHD17T © /v
A4V AEEBNLU, MNOFBI X — > HHE
TER S T OMBGRNEER 2 D, BIRENES D T2 2
R U7 REE).

—F. 2OV MOVBERL, B S B, R
TR I NI PR REEM T, IEFIZZ DX R
B OEECHEEEHIET 5, MEOTUTAI T A
fRETIZ & D, ZREZEEZ VI MAER VR ZEN
W LREE N, RO Y F T ARD A 53, N
AR INVEE, I FIVRYT, TV RY —LRE
BR% 72 AV A & T R MBI S LI Ao fbR v
NOEPRREEZ S > TRTEILT 2 N 3roTE
7= (B12), ZO&SHHERT, BHMIZIZZ < OENA
HDOIFEEDP SV I b A VALBERS K OBV b
AIALER T 1 75 ) — O GARTER . ME BT L
7273V 3 b A UALE & (APEGS #: Kanadome et
al, Methods Mol Biol 2019) (23 % £ iz B3
5 WA DEXPLFEFEKELGFE SN TWS, 2019
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EHEBOILFRNFEZ ZIT L. IFDORRZEF7,

FT. 7T VA X2V —FEHD Perez 15D 7
V—T71E, HIV-1(k MR AV 2 1 8l) ORER
XA UTHEES 5 CCRS 2 282 E (GPCR @ 1
) OMIMENEE B B3 % T\, CCRS & 32
HE Dk % BE T 280 TLEY 2 EEIRE L Tz,
—Ji. CCRbH OMIFAMEA DBk idL 3 b1 LAbE
fiNBETH D I EBHSNT W, I T, Perez 1#
T oK E =T, RS e o, CCR5 @
NV M NVERIZHET 26 DPEET 202 R
ZE L. cadmium chloride & zinc pyrithione %% DRH
EEMrETLAZ 2Rt Uz, 72, FAHtiE CCR5
DV MAVEEFEE A2 Y —=> 7 L, DHHC3
& 7 ZFE L, cadmium chloride & zinc pyrithione
A DHHC3 & 7 OREEEE 2R T 2 Rl U
(Boncompain et al, Science Advances 2019),

F7z. ¥/ TKRED Dickinson 1#+ & O FBIE T,
ABHD10 I I Y YU TIZBIT BBV I AL
fbigE & UCTHERET 2 Z L 2B S 22 L7z (Cao et al,
Nat Chem Biol 2019), & FID#ER? S, ABHD &%~
NIZBET773IY—2iE, THNETH VI b AIVKEE
FIEME 2 R U Tz ABHD12,13,17 Bz & 1S
I M AIALEERTEN 2 R T OPFEET 5 2 L350 h
D, SHROYFLSTORENAFTELLERAOND,

Ihavru7

HMG-CoA synthase
Plscr3

IV RY—L AKAP79/150
Neurochondrin

BERLE
“""ELMOD2

Fyn, H-Ras

ZDHHC2/5/8]
il

IP3R, RyR1

[ZDHHCS

Caveolin

2 VI ML RBE R VRO B T OEL#E
DB

BREA VA 2 T BRI X, 2SOV I Mo bER v
NOBE LSOV I M A VALRESR (ZDHHC), Bi/sv 3 b
1 VALEE# (APT, ABHDs) 2R EM %2 - TRTE
Uy 7/ A=FLYALZXDF ) RAAL VE2EKT 5,

Calnexin, CKAP4



2 HERHEESREN T SRR
2.1 RS S ERF

MRERE SRS ERrT Tk, B oY 7 BEEE & 5
3% D ) % ) 2 Al B RS & o 70 1 B & S E R &
HONZTHZ 2N LTHIEZEDTWS, B
R 7o R R, 1) BE LRI E 541 b
V¥ vy a v O EBEEEOENT. 2) EEANY T
BEREIC BT B NI LT =R NI Yoy a VD
RYNRIBT7X¥a) 773 —DOBEEEDRT. 3)
RA NI Yo avOBERVRIBEEBEETE R
NI KB bR G & M B A O 3 Hi B
f#fT., 4) Y a vV aINTEETILELERENY T
HBREZIES>S 5 — bV Yoy a v N FEBOM
HTH 5, 2019 FEIZHRCHER L DO HNEIZ DN
TLFIZBNT 5,

1. 24 NIy vy a it b EHONY TREE
RA MYy rovay (BIFTI) & Ll
BB KEED T OERNY T & LTI 6 < fifg
MfEATH O, EENY THEEEX F R ik o fil I &
WhgEERZLTWS, TI TR, TJANT U RE
IFENBRE VR Boa—F 4077 3 =K
T B fhR D HIHEHE D B E HEE DB @ N Y T DFEIKRTH
LZZeNHonTwWG, EIZAMN, FERIO—T 4
VI IV—%T ) LREIZK D RIS LR
MEMERLEZEZA, TJ ATV RAEE L, B
BT d 5 BN THREDBEE 2T 5~ AT, PRI
A DFEF & U THERIIE D % & ki & ez 31 2
E T DFEEN) TSR R S TWE I %

S LR

BATRE —@ , -,
B FEE— . .0. 90

Z0-1/Z0-2

JAM-A

LRI POV

2018 AEEIZH AL 7=,

2019 ., ZoMgicEWT T OfEx 828
JAM-A # EHRTRESED &, MlHO%S L &S0 T
g A NY THREE kbbb Z e, DD JAM-A
MINSDHREZRZLTWEZEEHSNIZU T,
FZT, TJEZa—T1 UK T 2 ESFHEI R
WY T e JAM R VS TEBRHRT S ES T owd
ENYTO_ERMEPSED Lo TWE I L ZRIRL
7zo (Otani et al.(2019) J. Cell Biol. 218:3372-3396)

2. YavuYaunNIhoEE EROEEMEIZEITS
S A VA AL E
REMBYTERA Yy vy ovarvofRbhize
TTr—bsU v vy ave Xidh s a4 i
MBRIZE T 2EENY T 2EE L, EEANY THBEIC
HFELTWS, @iy AT 512 & 0 BRI A H I
Voa—TNWEINE>avya Iy NTOHRBIZENT
YT F— b Iy avOREERRNLZDIZ, Z
DR FOREZNMFI ST Z A, BENY T
RO TIZ K 2HE LFMOMTITIMA. B8 LR
ML BRELRIEIHIZ L 2 GE DR EHENR SN,
ZDBFETIE, BAEOBE L HANRR SN, HE L
B RTBRANE 2 & 1 L B D 43 (ki TL6 Bk 1 b
AL UHBEELTWE, BlELD, 75— Y v
7 a vpE LR OEEMICEEREE 2R LT
WBZ &SN U7, (Tzumi et al.(2019) J Cell
Sci. 132(18). pii: jcs232108)
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2.2 HRRQLEIEHTIRERFT

TRP F v X )VIZH % & T TRARIMZA - BES
B - BEBORITIUZ Y - RIS i 0D 53 1B D AT & HE D
TWwWb, Yayyay N NTEHWZREBRANA =X
LD H1T > TV D, BLF DR SIS BE T
784 L DELFEFFRDERTH 5,

1. ERRECHET L ZRE L VY — 0 T OMEEZ o
fig e

TIVHYAFTNE Ry RAY ATV TR
L HUWBRBIZHEIGLZF R T 7Y AV AFTILE
EBAVWEBIZEG LI 2a—F— Y AHNTIVEHIC
FRATIZINZ A FEDM T TRPV1 Z ik L7z, F DFEE,
HUWERBICHEIELZF R T 7V AV ATTNVEGT
L, BOWEREICEELZI 2=V AHTIE,
HUWRBICHEIG L7277 Y AH T L[ UIGE
ERU7ZZEDS, TRPV1 O 0 iR L O EEHRIEIC
32 IR S R E O b A S D R EE BR B & s
FTLHEBLARWZ 22572, — /T, TRPAL ®
ERICHT B RIGE TR A, WU WEREIZAER
T2 2 TIEEBRORBUIN T G KE L, BED
WERBEIZAER T 2 2F DY A 4T IOVOMTIEER D]
Bz T RGNS W EDHS IR o7z, TD
FERA 5. TRPAL O KISFHEDZALIZ, Y AHF T LD
ERMOBEREADEG EERL TV EER SN
72o WUWERBICAER T 2. MiRICHBUINE T
57-dIZ, @ikt ¥ —TdH5 TRPAL OGN E
{75 &5 IO EfE TRMELZM L 72 2 RIS 1
% (Mol Ecol, 2019),

£2 |TRPV1 TRPAT
%3 B’E | ORIE | ORI
; FEITIVN y = |
?Hf'r:z\ vy K| & x
21—5— | .
1% N vanzy A & |
ER
gz AR B | K
- onan KB & |

j I E——
B (FHHE)

4 4AMDOHTND TRPV1, TRPA1 ORERELLEL
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2. AFE o EHO O TRPAL O#EETF 20—
v 7L BEBEfRAT

B2 M ER T 2 3EOI (e v X
TH AT TIVINIR T -3y RAU<H) ik
WHIZER T2 1O (TH414x5) ® TRPAL
BETF IV 7%\, BRI 2T 572, W
N D TRPAL b IRERIBUTIEZMEZ R U 72D, B
EIRIZAERT A (H Y PN XTI H - AF Tz vy
NIRSH - 2vRAY<H) O TRPAL W& TIE
ML T 2IEEIX 28 NS 32 ET, BFRICAERT S
7 714 7D TRPAL O 22 & 10 FEEW AN D -
7o WIZ 22 FE & 30 ED 2 D DIRE DT & EITE S
TENERZIT /-2 A, ThHATHIE 30 E 2T~
M, 2V RAUIHIE2 ODODEEEKXL 2h -7z,
I AL D EFE TR £ > ¥ — TRPA1 DR&EE % 21k
I THEEBORERBEIZHELOLTEZLEERXLNS,
TRPA1 3% < OB CRERR Ol AREZ5] &
TR Oy —L UTERELTH D, 2
Disid TRPAL OEMALRERMEZ < LT, BVE
BrrheEUa<LTEReBrTcEs, £72. B
HFlE LTibhd sy bat Iz 3@zt 4
oo TRPAL THEL/Z2Z A, HrEINTX
THEAT T VINIRXITHIZHRT, 2y RA1 YV
RALT A ZHEEZERE N & h o7z, X
51z, L OLFYEE TRPAL IKEHI B2 25,
TRPA1 OEMAL S B 2L EME 2 #7212 4 DFE L
7zo TRMFIBAFIZDRDIBE D L PFE NS (Sci Rep,
2019).
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2.3 DMERY U FIVERRERM

LERPY T, PO AR &AL & HIEE S 5 40 18
1 % R RBRF LI 75 & > o\ o B A ELAE F O B R & B
52T U, F Nk HC EERE R FIZ D708 2 RIZEIEIK O
MEREZHBLUEMEZIT> TS, 2019 fFREEIE, FEE

L FEAFIRIC L 0, MiEME M T 5 TRPC3 F v
IR NI E - TENEEL EEE (NADPH 4 ¥ &
X—+ 2 : Nox2) HEERPEE I NS LD 5 1 HikE
FHONZIU, £, BETOMELEENNS 72
S HERREMEEY A7 (WER) OFRKNE LT, i3 b
aAVRYTHBRESEIZEHL, TOREIZI P VR
) 7 2R GTP #4 % > /328 Drpl DY A5 A
VRV A FTEHOBEA T 6D Drpl-filamin i MEALE
ERERT A8 &SR nbZ 2 A LAZ, DITFIC
HREOMEZ R,

ARHEORE Y EREICESI I R T
TN L DERY) 2 27 BI040 FHRE

TR POITT 2 BHEPRGFITIIHE QR
BIVENEGENTED., TORBI & > TEREFE
VAT DEINT B Al REE MR S T\ B, AR
WBAKERDORNE LTI HONTWAREHETW
BO—2THhh, HEREAHPENT L7 aHH

§$E

233

RBLFENE
(EE?-)

($h-SH M4¢¢m

6&&

KA+

gy
AF oK —

-
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I

U7mﬁiﬁ
<

ARLA(ERTR. dif)

SONY

AL B4 IREE
(LF2DOFHREL)

AL (R, fi)

Lo

AL AER DR

6 ERBEMFUMEIZLD X VN TERA AT LENL
Tl A L B DRSS
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MEOHKENPE TN T WD, MRREEE 2 FIE L 72
WHRE D A FOUKER % K & B 72 = 7 22 KBk 42
BITo7-8 A, XU ADEERPVBIMIZET Uz,
AFOVKIRBEE< 7 ZDETIE, I Iy NYTHE
LLAHELTEY, Z1id Drpl-filamin fHH/EFHBHE
Hl (v=vvy) 285352 LTl 2
FILKERIE Drpl @ Cys624 DRV A AT ENS A A
v &E WA Z & T Drpl ® GTP/GDP XN 1T
» 5 filamin & DM EEAZBEHRI G-, MELD, B
BHEFE Y= LTORYNRIERY) A A THD
Fr-mE» Rtz (6),

2. 1 7V7AMILS TRPC3-Nox2 &K RkEH
EX DN iE S it K

FE VL EY Y (DOX) idhk 4 72 BV EE B w7 bl
JESHEA 2 R — T BRI E &, EEA I
o THAEMEMRFEERBEIL S %, TRPC3 &
Nox2 <2 u 77 —VIZELSBBLTWEZ LIZHEH
U. Raw264.7 #IFARED N ¥ Vv vy v i Fe M fast 2
fREEIZ, 1280 M D BEAGRE DA 5 TRPC3-Nox2
a2 i 2 e ORKR 217 o 12,

St A
(RFVILES >R E)
- &)\
ROSEXE (HEFARE) ﬂ?&lﬁé%&)&
Na* Ca? * Na* Ca? W ‘»
- Q)
lTIRchL’ Nox2 ‘ ITRP?Sl\’ Nox2
FEER] 0]
¥ T ,
Na- Ca?* Na* Ca?*

- DSt
- BISEIEN
- St

X 7 TRPC3-Nox2 X N7 BEEREH ZHET 5
BRI TV 5 A M DFEE



ZOFER, ey bLESLEHDS B, A 7Y T A
(GAEZHLREE) PRbMMFITE I ez /L 7,
A TVITAMEIRFYLEY VEEIZ XS TRPCS-
Nox2 #HAERIZER & ZUZHES Nox2 & /N7 BB
. BAb 2 bV ARE, v v AFER - MEEOET
ZEHE I U 7z, BLEDORERIZ, TRPC3-Nox2 4
EP AR B G X B HMAER ORI E 2y, %
B 2 e I 5 Z & AMEREEREAR T & BS
DHFTIIREEIK L 2B e mB LT WS (K T),

3. KREAMIZ LD ODHEMD D T A =X L

B DOZEMHIZ TN IR TR T VAR ONE E
FEIRTH O, T D FPB - IRFREIE DR KD 51T
W, 7 v MEROHREC SREZEDO ATP ## %
115 L DMIxEMT 5. Fxld ATP A P2Y2 Z2&44
%4+ L C TRPC3-Nox2 &KL 25 L. 151
FERBENC I ZEM~ — /1 — & > 378 MAFbx @

8- 8

EEEELRAPLZR

g D ER

+ A AREEORIER
- ISR, {BEER (Rd)

2§
ATP
ap 0y
3> o o;
b g gt
TRPC3 Nox2 EEEREE O

8 RBEBARBIZKDLHEMD A=A (ATP K
Hi % 4+ U7z TRPC3-Nox2 #HA&KE KD E)
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FBEEMT TSI 2 /iU, AR, JL
a—2ART I/ BERE, KBEEA b L AIZL 5T ATP
ALY S B X . L 72 ATP 28 P2Y2 3%
Ak % /1 LT TRPC3-Nox2 HAWRE L% S & 5
ZeEPSHIZULE (M8,

4. TRPC6 F v IV IZ & 2 18 il i o 2 B3 R 3 £
Bk

ST A I N L SE AR 2 DG T D REAAL & R X R
5 Z e CIMEEHEZHMEL TWE, IREEEL]
TRPC6 F v F )b %& RA8 X B 72 KERFE R A T3,
TGF XHEBIZ & 2 AT HEI NPT 25l %
RitiU7z, TDOMF & LT, TRPC6 F v r L& NT
% 7 F A VR A DR EAL D B M & FE S5 2 &
T. TGFDb fil#iz & 5 PTEN ORJEAE % EIZHIF L,
fER e UT Akt 209 2 LR EI IR S s 2 &
ZHHS2MZULEZ (K9),

bct Jpess 1]
- B o= ]
- BOREBROESE : “f{"R:’é‘; USSR __TGFp - aEmE
I - AREROREL
TRPCS, (,gmm/ Wk‘
(&) 0% -
co SRR -

® s
c.ﬁ

9 MBI O A DRE L (M4 K
#) % TRPC6 F v R IVIEMEA KIS 5



2.4 KB - RO WRFERBITINERM

Mg clik, EREEEERFCEDZEAR - R
SRR IR A Y THISE 2 T > T WA, 2019 4EE
FEMUTOHEBEIZ DOWTIHE 2 HEAE L 7=,

1.=b:yPU7&01%w¥—ﬁ%%L%&¥t
KIFT a2AMP ) —+¥ & ZDEENBEITOH

AMP % J —+¥ (AMP-activated protein kmase) I
B BB, 2RI ENREERAGT ST, TR
F—EEZEELRI PV R TERRTT R ILF—
REGFATER T ORBEZMHAI L TV D, £/ AMP ¥
F—YiE, PiBREEE L TR P oINS A b
AL IV OHRERBERICEEET 5, Z0Zehs
AMP o —¥1%, [l FERIGIRBED 7= DRAFE X —
Fy heUTEHINTWS,

AMP ¥+ =¥, a. f. y ¥ 72=v hDO=8(K
THEERINTWS, a Y72y MFREERTEEICBLE
IR R R, ol £ a2 BB B, al & a2 DFH
. ARLAR. MM, FREBBICL-SoTRARLED, o
1Y a2%72=y %> AMPK (AMPKal &
AMPKa2) (&, &% Bip5EHMNEHEZRED L H X
55, LHAL, ZOEADEVEZLLS 1> TV
oz,

AW Tld, AMPKal & AMPKa2 12 & % &H&A5H
FICTOBEEZ ST B & & BT, BT D 5%
Mtk C2C12 Mgz,
D5 % M3 % shRNA (short hairpin RNA) % %

Bl BEFRBL RE#, MilEOoRE I ITRITTIR
BNz, TOFER, AMPKa2 i, PGC (peroxisome
proliferator-activated receptor gamma coactivator)-
lal, PGC-lod, HIHZ LT F v FF—¥RHE, I b
IV RUTER. TARVF—pEA, EREAHTED X
ZRESTSEZFREEZRESTS L2 /R Lz, %
DOFHR, I PV FYTE, MldORESTHHMLT
Wiz, X512, AMPKa2 2EMEAT 5 &, AMPKa2
O—MPEBITTEIICEoT, I PIAVRITE
BT BRI AE 1 PGC-1lal O¥H %2 D5 Z
R U7z (Okamoto S et al. Metabolism, 2019)
(= 10).

/.

2. HkB L 02T S i & & 2 BRI RE T
B AR oD 5 R

HERIZBWTHRE XY O MfifE O H Ml & LTk
o &, RESELEY 2 MBIICERL, AERR
DSl 5 L THEEAKEIZES,

PRFEIG I, & 2 AU AN OB Ok z U L —
TELHETRHRMINLD, EF, T THREET 2REZA
EAFRE S, RIOWREZERER DR O2DOH 5,
—Ji. BN DORTEARE A 7 = X LERIHIR S0,

FIT, AR TIE Y A% ETIVIZ, BREEHREE
DEZZHFRETH BT IZE VT, RREEZEMZED
a2, a2V T az=y bEHWEF BRET- 72,
B EHAHA
~
% :
SN TravrU7
$A2173
BBAY 51 A t
D e A
......... - — @) 5|1
--------- GC-1a4
\ J

& 10

IV R T REDIOLF —REBEER 112 X T AMPK OFEHE & K17
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BRIZMEINTVWIEREEZ S L OMBFED
HMEREZBAELUTHEELLE 25, MEROBEHE B
(PBN) (ZHRAIIEIZ IRNE T 5 iR RaEL TE D,
BN FD—DTH5 SatB2 2 FHBT 5 =—a—n o
WROMLEICEDL SN RB I N, 22T, 4
TEYFFHRICL 5T SatB2 =2 —n1 v &2RE
L7225, U RIMOKIZHNT 2 KN XIER 72 -
72D U, HIRIZCHF U TOAKIG LR L o7z,

AT, %5 B IN BRI & I\ C IR A W P A 1 i
TEEIZFHAIL 728 2 A, Z ORI H TR 12 D AR
PHZIEE T 2 H U, £/, A7V x T4
2 A& Z MR E N TRIZTEMALT 5 &, RO
BB TH->THEDT, HIRBERD & 5 124F A THEHEL
L7,

PDAEDFERD S <7 ZMNERIZHE W T SatB2 FEBi#H
ik, HEB X TZNIHES DML T2 ER D HIR
X7z, (Fu O et al. Cell Rep, 2019),

3.
Féh,
REIXE I —E TR EEIZR D L RDOE L %
WAPEATEZERMoNnTWSE, L, TOJK
Hizk<bhroTWhhotz, BOEDHZEIZL D, #
RRESREGFIET BT 7 —FHEARTF R g
% (AgRP #ift) D3 IEIFICTE AL § 5 2 & TRANE
AHINDEZ DAL Z, 22T, KWL T~ Y
A% ETIVIZ, AgRP Mk A 22 IR DR FE D AL FF
5350 EMGEL 7=,

Hliz, EEIEO~ Y ZADEREE 1) v 7 FEliRER I
EOMELZEZ A, @HEABREL LT, HkRY

ZEIRIZE R 2 HE T SRR Y PT—2 D

X 11
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[
BERTBSRE

FELWKEZ XD IEBIFT 20250, EHRPHBIEkZ L
APRILRIZEI < T2 o 72,

FWT, AT Y2271 27 A& D AgRP #if% %
EHE SR 25, EERFEABEOEREDE(IE
U7z, ZDZAkIZ AgRP HiEOEEMD 28D 55
AMARIR TEB I e 9 2 #8322 WG AL U 72856 O A4
U7z,

X 51T, AMURR PR R o Bl MR A o Al B A%
(ZHG S B R AN H RISV & S IR GRET S 2 Z &
2T U T, AMUFZ ISR 53 2 a1 R
ZERWICHEAMIT 22 2 BB L 7=,

DB, 2o TE L Z2REOEIX, HETE
AgRP #fif% % e fl. AMUE PR S0 B0 M A% 2 rfiffh 51
& UT, &R0k i 72k & THIREE % A U CHilfE
EINBZENHS DI -72 (Fu O et al. Nat Com-
mun, 2019), (X 11)

4. BEIRIR CRIRDNRA T 5 X 1 = X L OfiEiH

R Tl RO K D IEEIREN MR T T S
&L BRABIFRRI PR T RD, HaDmEMcd
BR2ZenHonTWS, MEICX2HAOED &
EEREHDETIX (Y LaxR=7 ] IR, Sikgn
BEIUKE T 2 BAE T, KERREE 5 HEEEE O
—DTH b, PERKEEFITEIITRD LHANRED L
RTNWI e, THRLLEFILIARZTIZRIRT VI &
PHISNTWVWED, ZOANZALIF LS D> TW
R0, ARFETIE. MERY - NIBEO V=T
DILFBFZEIT & - T FERIFIZE W TEIMAEAEE &
o THiZEMiZER ERITIE2RH LK,

TR L Rk
DEREET

(AgRPHHEE)

ZERIIZ P S BRI UFPE - SR 0D R & $H S BLAR R H AR [ %



ETWHOIT. ¥ A2 FEERRIITHEIRRIZT 2 L. i
W& DA - TEER T TH 5 KLF15 23R T
WM2BZ xR U, BRI T, KLF15 2fE< L
7RI ARERTBHE, ZOTT AFPERKFIZAR ST
HHAENPBS RN 2B o7z,

BERFIZEWT, ED &S AH =X LT KLF15
MWHZ B0 EBRG LU, TOME, MEHED L2
KLF15 O3 f# %z M L, KLF15 BN CTEKT 5 2
ENRM oz, X512 KLF15 O @I WWP1
NEE5TEZ 2 RHE UL,
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WWPL ZabvxF o) H—EEEIENSE X VD
OO —D2TH B, ALFFUNRKEET L L, ¥
FFUDBKA LR NI DNRHIEE S, BH DR
BTk, WWPL 2R KLF15 22 ¥ F V25385
Tk 0 EEL, KLF15 O&ZEL £2AY, 1
FHED ER T2, WWPL OERDLRL LD, ZOkE
B, KLF15 02 ¥ F v 0fEand 72 < 720 KLF15
DofEBIGIE NG Z 2 RE U7z, (Hirata Y et al.
JCI Insight, 2019),
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3.1 KEN#HHE I ERSRAT Z2ERFT

W BB DRI IR, Bk~ RN I LT B,
=B 3H B DT EEEIZ BN T, BEEITHEDI WY
RN = 2 —a UK - v T ARG B O figie %
HIEUMEZ D TER, THE TITHTERE 5 @i
R %, B - REAN OB R DE N D S T
A TIZHEL, TN o ORERRAEZT NI, £ DR
R BAIRRR Z & i B - BRSO - (R
RS R D 0 K E AR A AE & 1 5 4 Hi T &
(7 2y NT—=2) ZRDIF =, 2019 R, M
MlacTd 20T 7N T7 Iy (PV) B fast spiking
(FS) M & A H e, B 2 Jg o BB NS
DR EEE, B E RGBS 5 DR IS & RET L
720

1. NV T77NT7 3y FS Ml & 2 a8 E 5 e
BYEY 7 2y U — 2 OFEATIE

HITERE 5 8 O AR 1k, SRS AR A~ ST S
% crossed corticostriatal (CCS) fiflae . FEIFERA~
#2543 % corticopontine (CPn) #ifde W5 ZoDH% 7
RATWH B, B7 24 THD Y F T ZA%5EH CCS M
ffazr 5 CPn MilE~DO—HAMETH S Z 2i2L > T, B
JEN R B —ODEEEY Ty b T =B ESNT
W5, UL»U in vivo LD FKIEE 2 R 5 &, CCS
i & CPn MlEIZA > < HRE) TIEE UAAH TR AL T
Wb, ZOHYIIREOERIZIE, AL SV T
TIVT I EFEET S GABA fEEE FS Mif e oM E
WENEELEEZSNT WS, FS Mg 5 A
~OINE, MR TR < BPIRZEE T\, CPn Ml
2 FS Mg & MBI B - JiflkS S 2D 7 — AT
FS #ifaid CPn MlldOMNAKIZZ < Y FTAAIT S
ATREMED E . — T SRR A & FS Mg~ o g
MEAZZE D paired pulse ratio 1%, CPn #ifigss CCS #ifig
Eh RSV, IhoDOFEERRA - RERMEDL S FS #l
fa e CPn MU CTOXEA DA v < IREIAEKIZBE VT &
DEETHDIEEZOND, BRAY T TAENLTE
235 FSMINEIE. [7 USEARMINE 2 S @ A 2521 5 2
EWELSABFEALRTV, —FH, HBEANEZITT
IZFK U7 - 72 FS Mifdik, FAK U7z FS Ml 8L
VF T RAEN VT AN 7 BB EN &R 5 Z
LT, MHEZITS, o DFERICEDS T, —¥
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D FSHlflae 5 @ N CPu Ay > < Hik) < A #H
U, ZOEE A5 & LD CCS Mg~ ¥T IS 2
Z &, FRIZIEET 5 CCS #Milae CPn a0 ¥ 7
IN—ThWEohd 2 L2 IEL -, (Kawaguchi et
al. J. Neurophysiol. 121: 2222, 2019)

&I CCs ffa

JOLTPILT=ZY
HYUZ
=3
| [RBELD]
| ROEE
X 12 PV-FS iz & 25 5 @HEEY 72y b7 —2

2. BTBHRCE 2 JE DM - (B Bt 5% D Ry [
RISER T 2/3 JEld 5 8 & 272 0 CPn M3 < K
B - MRS T SRS (intratelencephalic:
IT) MifEOATHK TS, 5@ ITHMEDIFRE A LI
SHA D BB - ARSI LT\ 208, 2/3 JE st
CBL T, A IR OF R, X512 0%
RRMEICBEE U 72 58 - BRI - M AR IR S
NTWiedro 7z, BISHEEO “YGEEE (M2) O E 2
IR E ST B 2ol M2 B & OV RIMEINGE BB A~ D
Bz, Mok - 27 REPSXK AU 28, 3
JE. 58 T U7z, 3f@L 58 L TiZ 2 oD
TR FU T, FRICERAT MRS < Ronik
DX LT, 2 oMk ik Z 2z Bk 5 Mo
V—TEFHRLT W, ISITHRERDOFELELR



MRS 272> T\, 2 BOBENEY F 7 AfEE6 13
[Fff - BZfEY 7 XA TRITESHT WA, BfEl T
OFEE TR M2 128 F T 29 T X1 T o, [FMAIR
JARBIZEBAT 2 7214 T~ HaEkEEedTHh -
7o ZORERIESETRONS, WAMED CCS S
fan s A filiED CPn Mild~DfE& R UTHD, 2 B
TH M AIEH R A S FRIB R A~ O — Atk &
NhHdLEZOND, TF, HIEHEED S O i fl# 5
PHERMTHORKRIIBETH S I e PREINT
B, REFEAFRIEEEEROTEANDOEE AR E W
i I S & . BIEATEI AN DB G A K & W I 4
HRAREELL TWb e ERS5NS, (Ueta et al. J.
Neurophysiol. 122:1461, 2019)
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HERE < WREHR Elgsn (SERE
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BUSHRCE 2 JEOWIM - Fr 4B B 5% O R I 2

B 13

3. BET — & R— A % fifi 5 7= B SEARIE A S SRS A
A~ HE il ER 0 72 [ 4 A iR e

KINRED 5 JEIZH 5% E TR 5 CPn Mg
& IT MR 5 & B S DARSRARIT B S 5 D5,
ZORBOENIRZIZAHTH B, MEEIIKE
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R—DODKTHZN, BENIZEXKZTINhTED,
CPn g & IT M DRRSARNIZ B 1T S R34 D&
Wik, BEEoEWIIKMENE e EZ NS, £ T
Janelia Research Campus 232 L T\ % 2Kk H
MEDT— 2 R—=27 5, CPn #Mifde 1T MO
RIZB T 2B AR Z RN L 72, MR TORIRDH
ROE L ZEMPRAAD 1%, CPnfiffd e IT Ml ciz
ZRETH - 7208, IT MlAD S & b JR#FHIZIED - T
Wiz, KREAERETHIIEA 2\ M2 T L SRIFT 5 &
MR SR 95 2/3 @& 5 @D IT #ifa (CCS
AOfE) &, FARRSRD A BRS 5 2/3 J8 1T Mg
58 PT ffIZ AR T, [ U RMAERSARN TR A &
DL HIEL, KELFEIRAAE N Z LA S i o 7z,
(Morita et al. Front. Neural Circuits 13:71, 2019)
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3.2 HEMFEREMRENRERR

WESFT T, FEM B K OREEREH, B L OEE
PN 70 & DIRRERAE DT 5T B D #i% 8] BB RE O F R
BREREOMRIAZ T — < 1Tk 2T > T\, 2019
LA T O 5E % HEHE L 72,

1. ZXFHEMEEZE AW/ in vivo 1 X =Y VU 7RI
L BFE - EEIZE DD KNEEFKE OB L
70 7RI & 20 EIEEEEEE & > 7 A R O il fE
AR 2 e TSR 2 R LT, 2019 IR,
(1) B ORERENFHRELL SR I T A=
LA, BXO (2) Mgl chdsIs70 sy
7 MR P OBERE 2 BT 4 5 Z L DFR AN =
A DR %TT - 72,
(1) fiEAE A D ER & 2 D J& B % JERICHL D 2% < iR
I, ZHIZRESEMT A Z WM SNTWBER, B
SRR EIMREBIEEIZ ED L S Btz E7-56
TONFHS P TRhRP o7, ZHTEMEIEZH W in
vivo 1 A=Y v 7k e MBI EEE A DES Z
LIz, M OWEKNERREFEINTNEY T X
T, EBNEE OREE LOEBE AL O B RSB
DRFE L EREMBEE I N, HHIBIT & 2SR O
HlENC & 0 EEf IR E L2 o, B OREE
R K B AR ] D B G E AVE B R % 5
SEZ I Z 2RI N (Kato et al., Glia, 2019),
(2) MIEMNBEFT L, INERIR 2 R E R DEREE & IRt d 2
HE T, MNANOYBEDOITERZHIRT 5 Z & Tl
NOEBZ — IO E A 0, BYEY H DR
EEREDORGMEDORIEIZE D ZOBRBIZKE T T3 2
EHRHISENTVWS, BELZTTATZBEVWT, 2810
RAENTAE o TN BE T D BERE DMAE 3 2 1@ FE % A 4K

2 AT 2 W TR L7268, 3712
TIRRIEIZ & o TIHME QR FIZERM U, KIED R
(MR B P DB REAR T 2 019~ 2 A%, RIE DRI
BHREZ N NS E A EHEZRE D Z L DHSO N E R o 2
(Haruwaka et al., Nature Communications, 2019),

7, wEABROEMEHIC T A a1 MEFHL
ToREEIEE D IEHALAN DA, B L TEEMNIZSIT 2
U TNT DA A=Y VI K BHEREMNTIZ DWW T
HikkE L TSR R T o TV 5,

2. AF VA A=V Y —DERKIZEB I BIEH
INETHRIND pH AREE - Bl OBz 21T
52X IFAI SN T WA, BEAF O GG 15 X R 40 1%
REXEMAMEEICZ L, IVR - 370 v/
RIEE NN pH IZE D X S ITHET 02T 5
ZEXRHEETH o 72, MM, JST-CREST (fR& :
FEHME - SR K) 123U BRI TR KT
B LSV FF Y INDA At v —DEEIEH
EUT, U AMANDIEDIA R & E R D FldkF Al
DEFEZ T\, BN pH BhfE 2 ot bz ) TV & 1
LACHERTEDHMEML L7z, T OREER, MREE
BIFFT DRI O SEEZ RO, SRR R &
DREERFIZ LD KINRBERERIZE TS pH BZ
b3 2ERPHE SN, ERINTO pH 2 ) TR A L
A LT B Z T, NN ORT I 7 a v B OBUN
BREZB TS pH »5, MRIEEN o TR A F I v D
BT BRI A D Z LI THIDTRIIL 72
(K 15 2M8) (in press).
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3. B~ AOIKIEE O RIRAEARA X — 2 > FHil
DB ¥
INETOEMBRHT 7 A N—Z AN A X —
VUZIETIER, HHRATE RO T A5 FIRIC A
A=V VIS B LIREMINIIER ICHEETH o 72,
U U, FriBasE U7 THREYIREEEN 2 o —& v
NIE] ZARMIC RIS 2 LT EERORM
RIGENZAE S Y 7 F V2 BRI bz T 1 ¥
L AGHHIT 2 Z A e 2 b, BT 7 AD 5O
Rt A =TV 702k U7z (Inagaki, Agetsuma et al.,
Scientific Reports, 2019).

4. FEMZB BV F TSR - REVF T ADKR
£B L ORAGED ¥ F 7 AHMERF D ) T Hhi D i
HAES ST 2 £ TOM, MRMIZIZ U D5
WY F T2 KRB L, Z0B MDY F T 2D
i, RESFTADOREZRT, ALY T TR
MRS N5, MR RGRIZ B 1 5 NI ERRRAE
C BRI 0 > F T Ak, BRAEBZKTIET
VI TAFEA N AL BT AR LRI 0
TWd, AEEF, ELOERRTRELI L X I VR
18 (mGluR1) 23¥F T ARk - B - MEFRFD TR T
DBBIZKRETHEZEEZHSMILE, REVF T
ARED KOS F T AMRFOBIRICB VT, K
MR RBIRADE 5 — DD ANIETH % KW E A
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5D ANH., mGluRl Z2iEMAL L. NHEIBHE RS >
TADKEGHRRN 2 B F T AMEIZHIET 2 2 & R
Ihi (B,

5. HIHIPERRRE R I & B i aE v SR AR

< A KN R S B L AR R ) KT-C1 361%
Ak (KCC2) ZidRIFBL X2 &, HARMIaBRR IR
DANA VEDEMU, 720 MLy R IVES)FE I
FOEAERME D BN F TAHFENERZ 5 2 & H0
U7z, Zhitiv, #EEghz RlicgRcEs e
EHiz, WAEME ) SWEBPEEZBLI LN TES
Z AL 7z, KCC2 IZMIAEN Cl- IREFRIIC &
GABA BEEZ BRI T 2100 T, Y F T AHAE %R
HEIT S Z 2Tk D, kR Z HIHIL T\ B 2 & AV
U7z (Nakamura et al., The Journal of Physiological
Sciences, 2019),

6 . ST PN R 1 D B A & [ B L oD SA A Al D
Hi 5

JST-CREST (R : 7 K% FISGAH #d%) 2%
MU, A8 2 J L0 & 2 A SEEA R O B 7 % B i
U7z, A4EIZ LCOS (Lequid Crystal On Silicon; T
V3 R) & AN 72 2 SR 0D 1Ry 22 R 1 480 B A 2 2B 4]
WP TES KON Ca?t 4 A=Y v 7B A
Gh¥, LR % fESL U7z,



3.3 HREIFHRUIEHFRERF

BRI LR F2R M Tk, KINEEIC B 1 5 5
15 ERALER & 72 D A% B A7 FA) 3 17 0D A1 A & Aol 6% [ 18
VARLVTHR S 5 Z 2 HIEL, Iy bPYUA
DL 2RI in vivo & in vitro FEARZ W72 @
ZET>TWD, TNIZHEL T, #TIcksyF 7
ARERERER B B\ F A D MR I ) I D\ 7 g ]
B - BREDFZEIZ DWW T BT L TW5, 2019 FE X
Fast-spiking D FXBERZ2 H D0V T TV T 3 VG
WHE=a—m v 2R Uiz ED-0T, %
DFRENE % LATIZE T,

1. KA e AL B o B M — 0 i e R b kA &
T B AT iR 7 i

KB BN AAAE T 2 BN HIME s R M D 5 5 . Fast-
spiking O F KR % £ DM (FS M) 136
CAFAES B SRR & @ WHER TR MRS AT 5 2
LERINETITHE LA, 2019 8, Frxid. FSH
Jiel — BRI T D UG T MRS & D FEIE IR FE & 2 DREER
APV DWW TRz, BHARAT, BHARE RS, 444 3 ik
DENEFNDI T ARG S Y EEARZERLL
2/3 @D FS i & SEAMID RT 2 5 A -t
IVELERE AT\, GosRM A O whRAE & 2 R 7z, BHIR
RIS FVEICEE S T2 R T OEEIMEL . FIRER
ZEEIN U 72, 4% 3 Ml BIIRIER TIX Z D& 1T
B o 7z, WIS+ T A%ER (IPSC) DIRIE
WA FPERE S AT & — ARG 35~ 7
BT LZE Z A, BRINICIEMRTIZEZR R o
7=h8, BHIRERE B & A% 3 B T I MRS & <
7 O IPSC A3 —F M HEII RIS & <~ T IZ R THERIZ

I AR

K¥_% Pyr

Pyr
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-

16 F'S M- He AT e et & F6 3

KEL o7z, F£72, IPSC DIE5 D E & paired pulse
R R W @ITIC K 0. GRS R T 1d— 5 H
MRS G R T IR TN Y 7 AR T 5 2 &
T IPSC DIRIEMIERT 2 H5R 21572, DL LEOFERD
5. FS i — s o BG MRS &~ T OElE s
F U Z @ IPSC fRIEDH K I%, FIRERLICY F 7 A%
MR BHZLIZEDELE ZENRBEINT,

PAZ . BUST P PEAS & TE B B 48 O LB AR BRI AR A7 5
AR D DI, HAEBRP SHEEFAEZTV. R
KRB % BT U7 RBC 3R E THE LYY A% H
Wiz, BEEFAELTH a3y ba—)b & FERICUS Ak
AT BERTHEL AN, WHEME L —Hak
FEARTHEO IPSC RIEDZIF/NZ IR o 7z, HER
BRICAKT T DAER%287-0 T, MRIGENZMRIZEL 727
YAMEIC B2 NMDA B2 AR RIB OS2 F R 7=,
NMDA B Z AR Id ey F S A EEEHES ZIL X
IVBRBROY T RA T THBH, IPSC O A ¥k
ZHIMIT B Z AR SN T WS, NMDA Z44kDa
VFE4vaFNI v TR AEFMALTES MM
& SRR D™ D NMDA 2/ k%2 REIE-E
A, MM L — AR ST o IPSC #RiED
ZD IR o7z, $ERMIBERRAYIZ NMDA &K %
RIFXETHIAY A= EDEWVIAS NP -T2,
MEVER R B RIB X R B . LA — S
M7 D IPSC #RIEDZIZ/NE L e otz, Lizdio T,
FS i NMDA 222453 FS Milfa — SR i o i
B S RZ CEHETH D L EZ HND,

FERE# ~ 38

B R AT I3RS MRS & R 7 & — S5 PEIIRIMERS &~ 7 QHIHRIMERS ATRE IS RIEA S e whl, FERIZONT

WA MRS &R T O IPSC AR KT 5,



2. KM ERHEE = o — 1 > 022 s o #
BRARAT IO F6 5

KN R E — IR Ol % D = 2 — 1 Vi3 kR~ 2248
RN T A — ZITERKII KRS 5, T ETIZ,
AR X AL (B U T, & D FE S al ¥
ZALIZDOWTHAIMIZHIZE I N TW5, —F., EJE
BHCERIRME I EERGEOGRETH 2 IZE b 6 7,
ZTDHRFEDILD £ DA TR,

Box . 22 FERBOERME O R E T & R IRBR
FEZ R HNT, F < D RITRR % 72 22 K
Bl Jifir 572 5 ERLERI 2 R L. TN X DR
TNDEHHENIGE —IRBETE & 0 2 Y7 hhk Ca?t A
A=V T EHWTEHIIUZ, %325 5 HIZh
ITEWERMBARBIIKIRT 2 =a—a U2inL,
FEDIE T 1T D AT Rk 4 7 22 ] A e B % e 2 ] R g
WMedT 22— U —RERTFICECSEZ 2R
U7z, 2 38D 5 4 BEHH D\ IE 5 HE £ CTljiRE
#ETV, HEEZERL CHBET S22, SVWEMAE
BB E BOERIE e T 52 —a v ONAAS N
mirotz, VT TNT I (PV) 2FEBLT 2 MM
Za—BVEHENMMER LN I VAV Iy IR T A
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AWM & 0 PV BIEIIGINE = 2 — o > O
Ze R, BENE = o — o e AR R
RERIKFMEZRT Z WD o7z, DLEDOKERIX
mﬁﬁ%waW%ﬂ&ﬁ®%LkiE$aﬁﬁ%ﬁ
MNEETHD, %ﬁ&k%é®%%#baéﬁ%4ﬁ
BALFES B 72812, il % D= 2 —1 > oL E K
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ERCR
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Z LR U 7z, B M 0 22 [ A P BOEIR VR 1 3 A i
TEL ., FET DI oNTEL o7z, —F. PV K
WM = 2 —m ki 3EmA —BFm <. 5 HET
FEF U7z, TORER, 5Tk, BEt=—a—n
VZHAT PV NG O 22 R BOE T I3RS R %
Brz, F7-, BEVE= 2 — 0 2 OREITLE S 2 JE WK
BOBIUME D EFIIBFARER % B U T BRI iz ds,
PV B MEMIGINE = 2 — 1 > i o 22 B R B DA% R 1z
BERBRDPBETH 7z, LD>T, WLW%H&
iz s s Fa—=v /oS 3EE o —n L
M= -y e TR D A= XL &0 I
InNdeEzZLND,



3.4 NAF T+ hZU XEFRERF

AWFFEERMIE 2019 4210 A 1 H& 0. BN KRFEA
BRI EPNEC e S K T Ila SN vy SR A i b 1 e
B ZE B2 o B% - RARKI . HEBUR - AR
B - RKEREED, Aff=3 YA A=Y v Ty =N
5, FAerx—FRK GEE) - lAMNCS, RBEIE - 5
R REIL. HRBIEERHE LAl v & —
BUERARFZEREIK N A AT+ b= AT N —T L LT
FR U7z, LRSI B R R A S I N A
A7 x b= AWK e HEL TWD, iz, ALl
BRZIZBWTREL TW KZEREEIZDOWTIE,
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B KT KPR Wb - B2l Bk
KO IRIRE R 2 2T, R EMAMEREE LT
6 HDRFBEDIHFTIREIZ Y25 Z bl oTz,

BAE. WM DS EIFICEN L TWE D, 5
RIS & B L. SRR L — 5 — Bk
FHMEZRELZMED A A=YV T FEOHY % E
UL SRR oD W 48 5% 0% T e 7 2 1 BB X0
fR SRS 2 F N 72 - RIS, AR XAk YD
A BERE D AIFE SR BE & 7 B O PR & H 5,
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4.1 RATBFERHER R

REATEN R ERMERF ST T, VLB EZETIVE)
e LT, SRINEERED > AT A HEE & B 5 9 g
EHEEEL TWD, BRI, (1) EMo B
BB KRN EHEBEEOMEIEM, (2) Btho WM
TEHRALIRIZ B 1 5 RN E - E R O ABAEH.
(3) FI Y B ORIMBAY AT BRI O MBS, (4) B D
SEARIEECEE OFUE Y7 - N GYI- U R IR AR E Y
f. (5) ¥V vy —FHRME TIVICEED A LFHE
BEOFILEEHGATE, (6) ~—FTXy FO#kEE
HRATENCRET 255 TH 5 TiE. LE(2)
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t MIEHCOWMDO AR ST, fF OHM L KT L
NHTHD, TOERL LT, tHL2MHES (social com-
petition) LML (social comparison) &5,
i eH 2DODNEENERE DB LEZSNTY
5, LU, fiid OWmMHERA. M D EDHIED (H
5WEEDHEEMD), EDEIWMAN=ZALITE-T
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42 HEKTRT LAFREM

Wiz A7 0 UTHRA, RINRE - KNSR -
INBE TR EDHFI L T T2z ko THEEESh A2 o
FPE—=LLTWBAHZZLIZONWT, BEHDIT -
B 2 FH R AR B R T 0 & R S I TR
AEDLETHHL IS LTWS, £/, TS5 DK
IR AMZ T N7z RO EB R E OFRREEL A S AT U,
SHIIRREE AR T A AHIEL T, EEHEY
T o M OBEEE T VEW 2 W THFEZ1T> TV 5,
BRI e UTid, OKRMEER 2 b e U7zt
R HAE D iR 2E ) - EFRCE MR, @ B T
ZRINEE AL D & MR TE B 2 Fld 3 5 Z 21T L B KA
SRR OB RefRT. @KLK EEE T VEY» S
MFRIEB) % 200k T 5 Z LT X B RRA BRI, @ KN
BIEMERET VEMICEBEZMAS Z LI X210
K. R TH D,

2019 FFIZHKR LU 2N T 5,

Sano H, Nambu A (2019) The effect of zonisamide
on L-DOPA-induced dyskinesia in Parkinson’s dis-
ease model mice. Neurochem Int 124: 171-180
doi:10.1016/j.neuint.2019.01.011.

N=F 2V UIHIEHERED 1000 AH 7= b 1 AT
EHNZ WANERER T, Bamltd2z B 512
D ERBMHRMETH L, N—F Y UHITHLT
13 L-dopa 7% & DEEYIHIENE —#INTH 508, BRI
DB EHEHNEDZ LB H D, T b — AL
{75, &I L-dopa RV AXF I VT & LiIEn
DA EEE X, ETHON—F Y VIRBHIZE 5
THRADOMELE>TH &V, —hH, HiTALAKL
UTHATHEINAZY =% I F (ZNS) 2%, #i
N=F VYV UHRERAPRDH B Z &b, BTETIXER
RIZDEL b TWD, 7z, BoI Tl ERKRIZH
VAFXYTEADNSH SR RBRINT VWS, T
ITCVRAFAVTETIAY T AZ AWV, ZNS YA F
AT MG SEAR DB D, £l TDAH=
AL DWTHRT,

XU AL R =3 Ui #ETH S 6-OHDA % 1EA

L. R=F VYV URETNVEER L, IRIZEAT T A
12, L-dopa Hifii¥ | L-dopa & ZNS Z#f/H L CEH &
E3T2Z LIk TYVRAFAYTETNVEERL, I
U7z, DR, L-dopa & ZNS % 5T 5 &,
L-dopa B 5 L AT Y A F 5 V7 OAERHDE <
55 L ERICRRHE R RB Z e bhr o7z (K
18), F72, TDANZALEFARDI-DIZ, KINEE
ZBELXHL T, KINLEEED 5 Bk AR (GPe).
SEMARES (SN) o MG 2 58k L7z, T D
BOUZAFXFAYTERLUTWBIREETIZ SNr D HFEH
BHEEME T L TWD Z &, F 72 KRB RSk
23 R, B VB L TWS Z e bh ol
(B 19), SNr (FABEEOH I TH D, HEILE
I 7 —Fe LT TWEEEZI LGNS,
SNr OHIHIEE, BEVWHEREAICL D, HEFHPEZD
gL, FALHEZ>ZEIBHPA Ny I iz <
wh, ZOMR, AMEEETHE YAV TIZIR-
7= LRINTE B,

M EDFEEN S, ZNS DY AF 2 VT ERILRAD
SNieho7zh, ZNS 1 L-dopa DEHZ BT 5 Z
CIZEDIBEENYH B L FARIC, BEFATHD VA
FAVUTHWIRIELEANH S Z L Bbhr o,
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4.3 RS A F I U AMRERM

LRI Tld e b TOMNE. MEG. fMRI %3 U
b & T B MR B A & IR BN A G b T
DFERRT — &, HFEMETHE SNz e b EE DK T —
R, BBV, BYERTH SN MRIES T — X%
S,

MBI, IS, v b T — J @i, #iEE -
BEF I H D W T — R L B E T L ELT D,
T EVIERE R A F 2 2 ACER LR, 23,
), MR AR O NI R BB X0 s B D AR Y
7R 2 5 Y, 2018 4E 10 H I M FZE R 2 Bk L.
2019 FREIL AT OFFE % ZFAT U 7=,

1. TMS-EEG EB}RT — X o K 2 21+ 312
A & I I T e oD R B Ak

KA TMS (REHZEM KA — EEG (k) OIFE
IRF FHI SR T — & AT 1T & 0 IS B oD J) IR Ay SR 1 7
SlERAAXAF I 7 ZDERACERAA T, BARHIZIX
5 Hz, 11 Hz, 23 Hz T 5 MF D 5 TMS, KU, H%
D TMS ZRREE . —RESHEIZEIINU 72 5 86
BB DEH 24T 2 72, BREETIET VT 7 EHEEHT
H5 11 Hz, EHE TIER—X P TH S 23 Hz T
RIBORE 7 12 B R Rifoi 3 2 A2 AH 51 254 & 2 RN 0
WoFFT (K 20), KIS Ly b7 —2 THER L7, #
BUR B R BEI DA 5 » b7 — 27 D EH AR AL
(I NHIEE & BRI S IAADEE B Z LA
Bl & 72 & 72 5 72 (Okazaki et al. Scientific Report(in
press)o

Fl, Fa—BUTEADORE R =7 v MTIGE
THREAFEERERTRO R Y hT =2 XA F 30
A®D TMS-EEG #HlIZ X 2f#H%Z g U7z, 1HECEER
HIDARIRAATEEF 12 B TMS 2 FIINT 5 & FEREER
IZHART, ARIREL TR > & A AHIS A~ 0D KA ) 7 A3 4H ]
Wxy F 7 — 7 SEERIC L DB R— R, Hrv
BRI TR E iz, TERCEERTIMEIRGE R 22 & ft
DIRFEIRAND X v b7 — 7 DFEMIEEHRL b, &
RRBIKAFIN IR 2 Yy N7 — 2 XA F I 7 ZD IR
A S 9T % o 72 (Okazaki et al. bioRxiv 2019).

7R & DILFEFFLE T, BE TMS-EEG D
T — RRHTC & O REETIN U 7 AR R R R I S
L D i FE I~ D B M IR 2 €T IV — A b DOFE
EETNTV—DFEIZLDERL, WFED K
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MRET 24T o 72 BARIIZIZARZ bV E SRR (vector
autoregression: VAR) ET NV e fFH/I N T VAT 7 —
I hB¥— (symbolic transfer entropy: STE) Fi&
LERIW Uz, RindFEREY Y a DT — X O
FEROBEEMEICOWTHREEL, €TV 7Y —D STE ©
HIWETNR=Z D VAR €T IVFEITHERTHL
BEMEEZ A, AHEREZ DO ANZ MIHETE
5 Z b o7z, (Ye et al. Neuroscience Research
2019), Z1 65D TMS-EEG 7 — X 1T BALZ /52T T
FHIL 72T —XTHBH, BEEHMTH FEEREHIIER
HoEe ETHTH S,

2. W & B XA 3 2 2D B

FERER & OHLFPFETHBGETE W (Visually In-
duced Motion Sickness) Dl &1 I 7 2123 2
Woe%iT o7z, WG E LY T WIIL—T e LIzl
WL — T CEEE By SR B M 21 3 2
ANz 25, BN E LP TV IN— T T
LIZ W —FIZ AR THETHEED N2 KA K E <
V= R TOABHTAEP ATIHER » O AL A v
T — 7 DIGEAFI D o Ty WAREE O TR0
T 2R Ay b7 — 7 BEIT & B NERAE O AR
BEBELTWS I EPHSPIZR 572, (Wel et al.
Neurolmage 2019)

3. TADAREOREMRE X1 F I 7 X LIEHIR
FIRF L DILFAMEIZE D, TAD»AFIEROM
RIGEN XA F I 7 A LR DOERIZE > T, TA
MAFNEA T = XL DML A F I 7 AP TOH
fiiga HIR U7z, BRI IR 22 & 5HII U 72 2 BN
(ECoG) 7— & Ofifthriz & b slow shift(1 Hz BAF). 7
)V 2 AEIE (1-4 Hz), 200 Hz ML Lo &R (HFO)
MIOMEA/ER%ZE &L L 72, slow shift fifH—F )L &
HARIER, TV ZAAH—HFO fRIER” 72 &, DR
WREIRE £72<H Y TV I DFMERIC IZFEAEM )
HIZHARTE DB AL LB Z e hbhr oz, £72, b
J VA7 7—TY B (transfer entropy TE) %
HAWsZeT, TN60Hy )V IOERICH DM
RIEB X A F 3 7 A EToOWfREE a ks 5 FEC
DWTEMEHTH S, HFEHFIEHRE D TR F D%
9212 & % & slow shift IZFIEIC PR HET L THEN



TV T7OMFEEIZEAEL TS EHHIINDE Z 25, WZEHEL TWA Z RIS,
07, MG B O EAE O BE BT AP AT
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20 EBE, K. SRR O RIBERALE L O D Phase locking factor (PLF)

HEE (C 3) EMTO A: ¥ TMS, B: 5 Hz, C: 11 Hz, D: 23 Hz TOKE TMS FIfIKO PLF, i
HIEM (Oz) O E: % TMS, F: 5 Hz, G: 11 Hz, H: 23 Hz TO K TMS HIMMEED PLF @ sham #i
Wt OED ¢ f, EHE T 23 Hz B SEEHIEETE 11 Hz #IECCRIMEE] EIAADRIEHE 7 5B E
fFmE L TWa Z L hbh 5 (Okazaki et al. bioRxiv 2019),
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4.4 DEEEZHRERR
oA, ROME, B, 17Eh, 1B, hanelih EiCBdY

2 MG EN & T, b MRS E U RIS % HE
H#ELUTWD, WMHRRIEEN LS [T RG> T 2L
F—REOLE L &2 LMBEEEA A —> v 7 (HRE
i MRI) %Nz, #2680 % & @R iikee % i
PORBIIZEET A2 Z e 2HEBLTWS, BARIIC
X, 2 A0 MRI % W7z ZfEkFREHIIc k233 2
= =¥ a VITEIOMITHEEDRRE & £ OMRERL D
ETALZHED T WS, b b ORI EYE TR A
BRIZAVWTHREBHENDEETH D~ THTFDOE
BPECL Y BEORERENEELZIT L L VI K
TIHAKRIZELGCTERVBRTH S, Z0Z 0o, i
PRI ERE Z & D 2 EARNOMEEAEAH (brain-to-brain
coupling) 2 1 2D x v N7 —27ET )N L TERIT
52 eEHEET, X6, 7T AT (TT) BEkES MRI
% PN 72 8 S AR O R I R & IR S & LT
2 fERENIZ & DB E B0 R Y 7 — 2 OEIY - fif
I RIEE 2 B 5 22T B,

( 2 flEl oA R IRy 1)

TAarxs b HEATEREZ EAMTERREZ
HAETLHE, BHECEEL WS, AV I rBEY
BIEA 7 74 VERMEZECT A2V 227 b0 2K
REHl IMRI 12k o T, 743X 7 b N UEER
MM EAE A, BRI E S K AT R E (AIC)
EET/MNB L LHBRI T -V AT LETEELT S
ZEAHIBAL 72 (K 21)(Koike et al. 2019),

—7 JA (joint attention) 1 2 fE K [FKEEHH MRI
2 & o T A AIC Ot B A3 Al 7 R R 21,
N—= b F—FRCFEM T2 Z AP S EhoTz,
A AIC &, HFEREERBRIZ X =7y b & BFRNIE
R BBIATE I N D Z 206, £ AIC OffIEE) [
Wid, RED X =7y MIERZEIT S W5 MO
2HEMTOREERRT E2HDEEZ 517 (Koike et
al. in press), T4 5 DFERIZ, WHERI T - AT A
/N DT S A, BARE AU 72D TV R A LD
MEMFERICESLTEY, Bijz i L2ERE EXO
EHEDHEARRF DR TIZEA 24 AIC OMRERIIZ
FoTHRIN, RFENBEILZRLTVS

(TTMRI (2 & % & 5 P A ) A AT 0D R A R )
IR®D 5 m&2ZfT LT,

(1) & b THwifl T 172 Multiband EPT (echo planar
imaging) % YIVIZHEH T 2D/ T A — X miiql
TTMRI #8f % B Z 75 S 72 8 O BEASE & 15 K ORI
EMELZDOB, B b ENRE U THEN L7 TTMRI
T® Multiband EPI 2~ H 7 ¥ILISEA L7, k&
MH7TMRI & <4 7 FIVERIZREF SNk ZED
TIVZEMWT, b b & E—HIRO LR RE & %
INET 2 Z LTI Tz,

(2) & hTHRE LI Nz T1, T2, T2 5RFHE GE % Y

ICHEA T BB F X — R iR L
INETIZE PENRE UTHIZL7Z TTMRI TO
T1, T2, T2*HFFHEGEE <7 2 PIVITHEHL, & b
A 7TTMRI & < A 7 POVERICEGFE Nk ZEFa 1
W HWT, b b & E—FHHIR O & RS S mi %
INET 5 Z IR L 72,

(3) N~z L &2 S5 EFHEARLADHK (b
b PV GE)

FEREDAYE— (B RE—) shRICHLT 5720
2 MP2RAGE #:& SA2RAGE %28 AL, E hT
mEfbETET Uz,

(4) PRAGRGREERIZ X 5 B ERGHEE 17 D o b D 7=
8 DU
PEBORFA R DTE A % fHIE T 5 72817 multiband EPI
&. k-space ZEBDOY a v MIHEIL, £V
WA A=V VT RMALEDE S segmented EPI O
#ibz e FTRT U, R IVHIAVAEHT 5
DXy VT T EITo Tz,

(5) T—=ZR=Z{LD7ZDD T +—< v bR
HCP (Human Connectome Project) 70 » I —)LiZ
BEOWkT =27 =<y be, YILT7T—XIZHH
T 57O DEMRME ML -, T OBRIZ, W5

HETH LM - MiEL 2, 7Y b KT Glasser
HWLetaml, Yvr— XA Eks HCP 7o b

3 —)LIZE D\ 7z preprocessing pipeline O Ji# % {
B& U 7z,
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Hyperscanning fMRI
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fid & OHTEHPIRE Y LIVE &/ TG, & 72 A MIBEER OMIEENE, LIVE S&AICBEWTRRERIC, /S b
F—DEN LML,
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5 MMHEREETAl - XEE VI —

5.1 WEBRENE

FReNE b 2= 1%, AR LR R AR 2 b & U
T, Y - AW 5E o v R R H-1250M (H
N AAHZERIRE T B JEM2200FS (HAE T
Bl did), ikt 7 vy 7 Kl SEM (Gatan 3View /
Zeiss MERLIN & SIGMA/VP) 74 & O 5t b8 1 B
iR 2 W 2 SUOT ARG RTIT R 2 1T > T W B,

2019 - [ o A /& 78 T WA 2L F) ) A SRR
WANP S T BREDP IR S v, MIININGRE R Y 1 V 2
TI50 3 IRTCHEIEEMNT. R 7 DAMIEHN 3 ot
Ao EHIN T 2 REMES TNz, H A
SIZABESDFE UBERICHRZ2ELTWA 2, B
N ohTIh e OILFEMEET 572, 2019 41
H15 HNTA ==Y R—= b BT L. SBOME -
HEAIZRERRI E o272, BEERHEOHERT
2020 4 F LA D LRI R ST D EEIZ [ 72, BT
BB LA AEZROAZ I TDRNI & &5
7z NLAHZEARIR B T WM O LSS 1E ABIS & ®
5L EAADS 16 HERIRE N, BERX VA7 EES
K, T ANV AR, ME R & O &S REE = IR T E i
W fibnrz, 7 vy 2 Kim SEM O3 FEF5E I,
ABIS £ & T 6 thOREN NI NERmS iz, £
ZHIBN A IV 77 2 5 D ZIRGEIEREIRENT 72 E D T h Tz,

52 ZHFBEMER

LR TBMBEE T, BIfE 3 B0 2 Kl d e
WL 2 A0 2 FHREFMA A =YV T HME 2 E
HLUTED., FrNAOFEEZHEEL TV 5,

Wiz o, A E X ST T B 7201z, R
FUEAMITH B 2 P HNFFMA A — T v TR Y
AT LOWEEET 72, T OBEMETIE 2 7B
HEHFMPELEE 2 AR S DT, MEBDE
SO TR A TRIOMBEER® ST
EMIRIED T L2 ATREIC T 25 D TH D, BIfE,
DEEE W LFEZE 2 LT, fiiii T o &K
NTEG R UNTEOEERAAS A=Y v 7% EEM
2B BWUNEFES & VSO BIEMALA A=Y v U
BToTWwW5, -HBEZTIZ, B3 2EDOL —
Y2k B 2NRFRFEYATL (VAL —F =22

-
—
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FL) DEEAEITV, A A=YV T % LRMS
ALY O 2 Yo FRhEIC & 215 L% fTREIC T 5 7
HDFAMELEEIT > CTE 2, ZIUTMA T, MEIZH
WG RE 7R & v X O B FRFBBNE & VN T % B
EFTEMZELTEZ 2R LTWS, %D
JBH & U Tk, HInEMS T % 2 K il TR
AR, REEERD T2 LT, Mg o
FTOEEZTV, AR FHEEE2E=2—452 L
Wk o THIIBSBE D IR L e 2 4> T BB R B &S DT L
<,

5.3 HAIREEIFRMBENE

AR RE NG AT T IR, DR BRI AR &
AT1BDT7TFATI MRIVATALAL3BDITAT
MRI ¥ A7 L 2B L TH O, A0 ILE% % #
H#ELTWS, TFAT MRI Y AT AIZBEWTIE, IRE
BWABHEEIZBWTED IS IZREFHAI N1 EFN
5FEREIT 0T, TOREE, EHRPHAIIHT 5 BK
HOBZME, RagsFWE (B2 e hTx
V) ERAVEGETHEARKEDENEZKML72H 0D
B ZEDVHLSPIZINZ, ZOEBREREID A
AT E X % Nature communications (2 THE L 7=,

72, HEFE BN MRI 2 lAagdbEs 2 21
&5, A7)y FATHIBEORRBIZBEL TE, A7 T
VR EEAT D AR AN THREIRTH S VGG %2 F
Uz LT, RS O ik & HEE 9 5 N LRIRE % /F
U7z, & 502, BERERI MRI £ Z 17\, A THIGEZ
4 AEIS DG IRRBL DK G % Fl7z & 2 A SR AL
AT O B L AN THIBEOMRIRBEE (RS HA I
B SRS 5 — AT, BTEEATE & A TRIGED
EIRBE R (S R VB E) AR L Tw b
NS I NIz, REFGEIE. BURE R A E
WIZEHMINEBEZ ST, RERMiEZDH D
PREINTWVWEEEZOSNTWAEEDL S, E
FRBE L EDOFRETH D Z L 20 S DI U7z
DNEBHE, BEIERZ2ELOTHXMEFTTHY,
2019 FEEROEFEZ HIEL TV 5,

W7 U THED TS [MIEENIZH D < 2 25 DEARHR
MDA NZBE L TIE, ZERIEE) 7 — & I 7 L
FEEMHAT DI 280, 90 FEEHOMMIEE) D HA
BRI L 2R BRGNS R — v R RAE L, X 51T, BNE



BIZHWISESINTE Y, 2y MY — 2 BALTIEH)
T ens, RFTOMIEE (B PIHIGRREE) 20
TH, HNEROBFBHRLAREINTVWEDO TR WD, &
WO EB E, TNET AU, BRKITIE,
% 360 O/NHEI% (Glasser et al., 2016) (2 # U 7214,
R OREE 2 HN TSR ZERL. 2z HwT
WEEDOTHE ZHELZE 25, WENORMEKIZH
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WTH, 2D X Yy T -7 DBERIPEN I LTV S
ZEDBHEMITI N, £, FY M= DENZG
JE\ (visual, sensory, cognitive network 72 &) % FHN
e A, HIHEETHICEWTE, BELAY b T—2
UMD 3w b T — 215 (cognitive network 72 &) A%
FIEST B edmEanrz, ZoOfMREELHT, BfE
Rt TH 5,



6
6.1

78 - KD FERENTEY Y —
YA INARYG 5 —FRE

TANANT Z =&, IbEEe & il 5 7o DIEH
WENZERY —VTHY, EIL, TT /T
A (AAV) RZZR—=2 LV FIANA (V) RT X —
PHEMHSINT VWS, RAFFEETIE, AAV R X —
ELV AR X —DRERBERADVH LI NTE D, i
FRPSDELILFEUTIANARY X — DRt 217
W, HLRZEEHEE LTS, 2 LV A ILAR
I R— AT LOBFEX, FEE MR AR D A FEREBE
2B BN Y 7 VARG T RE OB FIfEIHIZHLD
MATWS, 2019 R IE, RO X S Bif5eiE# %17 -
770

1. IEERERRAT ICA 2R Y A IV AR T & — DL & B %
(a) ENADIHFREDN S DELRIZRU T, ek
D AAV RZ Z—HLNE LV X7 R —DHEE T,
SLERFZE % HEAE U 72,

(b) FrE HAR I OBEREMNTIZ X, WATMEDBIZ FEANR
I R—=IERN IR =)D, BIE, AAV R X —
ZR—A L Uz D @ R i R AR
I A=V AT LORBIZIMOMATED, HEHRVA
FLEMLLODDOH 5,

2. MG —BER = a—nvizBFAFF—¥ S
FIVAZER D1 E
MREAKIZAFAES B R =83 ¥ D1 AWK ME= 2 —
0y (Mgeth—BE#RM = o —1 ) KRAICE A S
EFERBEFETIHLUVTAINVART B—=V AT L
EMEL Uz, TOY AT LR LT, faik— 82
Bt —a—o WG 2AHBEICBIIE 0T 1 v
Fh—¥ A VT FIRERDEE & R, 7B AR
¥, BRAEMELE WS kLT Tu—F THENT LT
W3,

6.2 EBELFREBNERE

[ A SN ZE B BE 2 © DRI G U TR T IREE )
(FUA, T b)) OfEREMS eI, HiBERE
MDBTE, 755 CITEAZ T BB & F N 7= Fe B2
7% - HEREEE 21T > T W5, 2019 FEREIFRHIZ, B
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TN OMFLETH Y MLA T2,

1. R4 E TV O

BERER e~ U 2 1PS Mk OREEZ Z v b DRA
AE D 9SS (Yamaguchi et al., 2017, Nature) (2
ME. YTAL Ty WS BEO/NEBRBYIMET,
IR RS8R 1T & 2 2 REMEER A A FH ol D Bifisis BT 2R I 58
1707z, 2018 D S BREERIC B W THEEN R
HE\ [BlE] %Ltk S/Etd 2 2 Lok
U, v 7 A ES/iPS filadik D Bl z 7 v MANIZ
AT 2 Z LIz L7z (Goto et al., 2019, Nature
Communications) . BIETIE, Frz e - RE R\
ETNT Y FORRBIZIMOMAT VWS, &/, B
DA DEYIFREA~DE T IVEWIL AR EZ K S 720, duil 5
NRAMER 2t & S [F ClEgds KB Y FO/ER %2175 72,

2. UHFLEIWIZ B 1T B A Gl B 78 2 B oD BRAR & R4t
Mg

SHERE - KT ERE & RO BEBRIO IS T (RS T - B
1) % ZREMERMAE S SRS T T ENIX, SN
2R T BN O 1E B0 K BEZE SR D LEFE D A
59, b FOAFEERBICE EHT 2 e MfFI D, %
DOHBEREED7-OIZIE, ZEREREZZIT VDY
ATOMFERRITIA ., Bk% 2B YR C LA O ¥
EREEEUCHEML, TNEAENATHEITZZ 2N
MBL D, Frik, £9. YVAOREBRETH D
BAS, EEMIEOFEBENIZE A CHLO IR
TWAEWT Y MZDOWT, ZOHERZED TS, K
(2. Prdml14 &\ 5 IHFLEEO L FEMIIEIC 30 TR
BFEBNR— v BRT, DORARZEERE % K05
TIZEHU, Prdmld #ETHET v b % EH - fiihr
T5IZET. Ty MEMMEOREN A o DOFES
SO, BEFHErY YT =2 F2HSMIZ U, X5
2, Ty MR, UYE, TREE, ENENOEY
RORHE G U2 B L T\ 5,

6.3 NRBEERITE

R BT X, 2010 FFEIZHER, 2011 FFE XD
FHEELEAFSE [0 2 - 5y b OREABLEEREMNT ] %
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2.4 The 3rd McGill University—NIPS Joint Symposium

HIEf: 2019411 H 7H,8H
% : McGill University Goodman Cancer Centre Building (€ > b U A —), 71+ X)

11 A 7 H Symposium
Theme I Presentations: Imaging and Physiological Analysis of Molecules & Molecular Complexes
Chairs: Dr. Reza Sharif-Naeini and Dr. Derek Bowie
Dr. Yuko Fukata (NIPS)
Dr. Gary Brouhard (McGill)
Dr. Wayne Sossin (McGill)
Dr. Jean-Francois Trempe (McGill)
Dr. Peter McPherson (McGill)
Dr. Philippe Seguela (McGill)
Dr. Alyson Fournier (McGill)
Student Presentation: Stephanie Mouchbahani-Constance (Sharif-Naeini Lab)
Theme II Presentations: Brain Connectivity and Microanatomy
Chairs: Dr. Arjun Krishnaswamy and Dr. Keith Murai
Dr. Kazuyoshi Murata (NIPS)
Dr. Jean-Francois Cloutier (McGill)
Dr. Austen Milnerwood (McGill)
Dr. Jesper Sjostrom (McGill)
Dr. Mark Brandon (McGill)
Dr. Yoshiyuki Kubota (NIPS)
Dr. Alanna Watt (McGill)
Dr. Joaquin Ortega (McGill)
Theme III Presentations: Brain Circuit and Cellular Dynamics
Chairs: Dr. Stuart Trenholm and Dr. Ed Ruthazer
Dr. Junichi Nabekura (NIPS)
Dr. Adrien Peyrache (McGill)
Dr. Sylvain Williams (McGill)
Dr. Gary Armstrong (McGill)
Dr. Rose Bagot (McGill)
Dr. Chris Pack (McGill)
Dr. Tomomi Nemoto (NIPS)
Theme IV Presentations: Translational Brain Imaging and Computational Approaches
Chairs: Dr. Reza Farivar-Mohseni and Dr. Sylvain Baillet
Dr. Norihiro Sadato (NIPS)
Dr. Aparna Suvrathan (McGill)
Dr. Xiaogian Chai (McGill)
Dr. Christine Tardif (McGill)
Dr. Philippe Huot (McGill)
Dr. Keiichi Kitajo (NIPS)
Dr. Jamie Near (McGill)
Dr. Yang Zhou (McGill)
Dr. Mallar Chakravarty (McGill)
Student Presentation: Angela Zhang (Farivar-Mohseni Lab)

11 A 8 H Interactive Workshop

Presentations
Edward Ruthazer (McGill)
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Yoshihiro Kubo (NIPS)

Themes I-IV Break-Out Groups for In-Depth Discussion and Planning

Presentation of Ideas from Theme 1

Presentation of Ideas from Theme I

Presentation of Ideas from Theme III

Presentation of Ideas from Theme IV
Summary of the Action Plan for McGill-NIPS Initiative

2.5 The 9th Okazaki-Tubingen/Beijing Joint Symposium

HIk: 2019 411 H 15 H- 16 H
G AR RaEE

B 18 4 (19, SMELA 10 40) (B A X — s 28 )
SIEH: 59 % (EHF 46 %, Tiibingen A% 11 4, b5k 1 4, JLsHifiA¥ 1 4)

11 H15H
Speaker Title
Atsushi Nambu (NIPS) Introduction

Peter Thier(CIN)

Yasuhiko Minokoshi (NIPS)

Discovery of AMPK-activated CRH neurons in the paraventricular hypotha-

lamus that induce dietary preference for carbohydrate over fat

Masakazu Agetsuma (NIPS)

Multimodal functional brain imaging in mice and cortical computation

Patricia Preston-Ferrer (CIN)

Anatomical organization of head-direction circuits in the rodent brain

Yasuo Kawaguchi(NIPS)

Mapping learning-dependent structural changes in thalamocortical synapses

Steffen R. Hage(CIN)

Theta rhythmicity underlying vocal pattern production in marmoset monkeys

Keiichi Kitajo (NIPS)

Probing individual brain dynamics in humans

Markus Siegel (CIN)

Spectral fingerprints of neuronal interactions

Ziad M. Hafed (CIN)

A sensory race between subcortical motor areas for controlling saccade timing

Antimo Buonocore (CIN)

Every spike counts: physiological tests of the role of superior colliculus motor

discharge in eye movement metrics

Taku Hasegawa (NIPS)

Chemogenetics to decipher the functional role of the subthalamic nucleus in

macaque monkeys

Saeka Tomatsu (NIPS)

Dynamic filtering of somatosensory input for control of movement

Mingsha Zhang (Beijing Normal
University)

The change of visual receptive field in LIP and FEF right before saccade

Rie Kimura (NIPS)

Involvement of low contrast-preferring neurons in an orientation discrimina-

tion task in rat primary visual cortex

11 416 H

Speaker

Title

Yuji Naya (Peking University)

Object and space in the primate memory system

Martin Giese (CIN)

Cross-species differences in the perception of dynamic facial expressions

Norihiro Sadato (NIPS)

Across-brain networks emerged from face-to-face social interactions probed

by hyper-scanning fMRI: eye-contact, joint attention, and its memory

Peter Thier (CIN)

Towards the neuronal basis of joint attention

Silvia Spadacenta(CIN)

Reflexive gaze following in common marmoset monkeys

Junichi Nabekura (NIPS)

Closing remarks

Poster session

Presenter

Title

Yoshiyuki Kubota(NIPS)

Network plastic changes in the primary motor cortex as the basis of a new

motor skill acquisition
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Presenter

Title

Dennis Lawrence Cheung (NIPS)

Chloride homeostasis and epilepsy

Ou Fu (NIPS)

Hypothalamic neuronal circuits regulating hunger induced taste modification

Mariko Yamamoto(NIPS)

Development of the connectivity between fast-spiking interneurons and pyra-

midal neurons in mouse visual cortex

Shubhodeep Chakrabarti (CIN)

Whisker motor cortex - is it really motor cortex?

Indriani Dwi Wahyu(NIPS)

Aberrant basal ganglia activity in L-dopa-induced dyskinesia model mice

Hiromi Sano (NIPS)

Physiological and anatomical analysis of cortico-striatal inputs in the basal

ganglia

Woranan Wongmassang (NIPS)

A firing rate model versus a correlated activity model for voluntary move-

ments in the globus pallidus of normal and MPTP monkeys

Taihei Ninomiya(NIPS)

Neural activities in the macaque mirror and the mentalizing systems and

their interactions during social action monitoring

Ziad M. Hafed (CIN)

Visual-only mechanisms underlie selective peri-saccadic suppression of low

spatial frequencies

Ziad M. Hafed (CIN)

Foveal action for the control of extra-foveal vision

Ziad M. Hafed (CIN)

Human saccadic variability and perceptual judgements along the cardinal axe

Zlata Polyakova(NIPS)

Glutamatergic and GABAergic inputs to monkey subthalamic nucleus and

its activity during motor task performance

Julia Loschner (CIN)

Audio-vocal integration mechanisms in marmoset monkeys

Atsushi Noritake(NIPS)

Social reward monitoring and valuation in corticosubcortical networks of the

macaque

Steffen R. Hage(CIN)

Behavioral training and electrophysiological recordings in vocalizing mar-

moset monkeys

Satomi Chiken (NIPS)

Dopaminergic transmission maintains dynamic activity changes in the basal

ganglia to control appropriate movements

Renee Hartig (CIN)

An examination of the neural correlates of interoceptive processes in the

macaque monkey

Pimpimon Nondhalee (NIPS)

What happens in our brain if we lose our hand accidently?

Atsushi Nambu(NIPS)

Optogenetic activation of the macaque motor cortex

Junichi Chikazoe(NIPS)

Whole-brain activity patterns decoded by regional finegrained activity pat-
terns

Silvia Spadacenta(CIN)

Beyond the uncanny valley: A naturalistic dynamic monkey head elicits be-

havioral reactions comparable to videos of real monkeys

Isao Yokoi (NIPS)

Neuronal responses to material images in the inferior temporal cortex of the

monkey

Yuka Okazaki (NIPS)

Region specific entrainment by rTMS

Quang Trung Pham(NIPS)

Novel insight into the neural basis of vision-value conversion in human brain

Kazumasa Uehara(NIPS)

Inter-individual differences in neural control of motor rhythmicity revealed
by task and resting-state fMRI

Martin Giese (CIN)

Neural model for the recognition of social interactions from abstract stimuli

Takahiko Koike (NIPS)

The role of the anterior insular cortex in joint attentionrelated identification

with the partner

2.6 2019 Korea-Yonsei-NIPS International Joint Symposium — Spearheading the Future

of Medicine

HIR -
B

2019 £ 7 H3 H4H

Korea University School of Medicine

TS5 L (BARKA R —GE 71, ARA)

Session 1: From Molecules to Systems in Physiology and Pathology
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Fusion protein of retinol-binding protein and albumin domain III reduces tissue fibrosis
Jun-Seo Oh (Korea University College of Medicine)

The LGI1 - ADAM22 protein complex in synaptic transmission and synaptic disorders
Masaki Fukata (NIPS)

The emergence of low-contrast preferring neurons after learning in primary visual cortex
Yumiko Yoshimura (NIPS)

Subunit-Specific Metabolic Roles of PI3K in the Ventromedial Hypothalamus
Ki Woo Kim (Yonsei University College of Dentistry)

Leveraging metabolic synthetic lethality for the selective targeting of cancer with EMT
Hyun Seok Kim (Yonsei University College of Medicine)

Session 2: Cutting-edge Technologies in Biomedical Research

Opto-chemogenetic regulation of Wnt signaling for long-term culture application
Dongmin Lee (Korea University College of Medicine)

Highly efficient RNA-guided base editing
Kyungmi Kim (Korea University College of Medicine)

Non-invasive brain stimulation techniques combined with concurrent recordings of EEG to study human brain dy-
namics.
Keiichi Kitajo (NIPS)

Neural substrates of social interaction from hyperscanning 3T fMRI to inter-species comparisons with 7T MRI
Takahiko Koike (NIPS)

High-throughput profiling and deep learning-based prediction of AsCpfl and SpCas9 activities
Hyongbum (Henry) Kim (Yonsei University College of Medicine)

Session 3: Young Scientist Session 1

Effects of low-dose radiation on circulatory disease in Korean medical radiation workers
Eun Shil Cha (Korea University College of Medicine)

Evaluation of antitumor activity of AGTR1-Aptamer-DM1 conjugate in breast cancer
Eunhye Oh (Korea University College of Medicine)

Analysis of the structural dynamics of Two-pore channel 3 by voltage clamp fluorometry
Ki-ichi Hirazawa (NIPS)

Functional interaction between thermosensitive TRPV4 and Anoctamin 1 contributes to physiological fluid secretions
Sandra Derouiche (NIPS)

Combinatorial Rules of Drosophila Bitter Taste Receptors
Yong Taek Jeong (Yonsei University College of Dentistry)

The role of CTCF in mammalian otic neurosensory development
Jeong-Oh Shin (Yonsei University College of Medicine)

Chemokine signaling regulates eye morphogenesis in Xenopus
JiYeon Ohk (Yonsei University College of Medicine)

Session 4: Convergence and Translation in Biomedical Research
Engineering antibodies and biomedical proteins for next-generation immunotherapy
Sangtaek Jung (Korea University College of Medicine)
Parkinson’s disease as a network disorder
Atsushi Nambu (NIPS)
A novel strategy of drug repositioning for the maintenance of mitochondrial quality
Motohiro Nishida (NIPS & ExCELLS)
Cleaved Cochlin Sequesters Pseudomonas Aeruginosa and Activates Innate Immunity in the Inner Ear
Jinsei Jung (Yonsei University College of Medicine)

Session 5: Young Scientist Session 2

The study on the role of spinal GRPR positive neurons in itch and pain sensations:
Chengjing Li (Jiujiang University, China)

Characterization Of Human Stem Cells Isolated From The Umbilical Cord Blood
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Gotovdorj Tuvshinjargal (National Center for Public Health, Mongolia)
Stimulating parvalbumin interneuron at 10 Hz enhances social interaction in Shank2 mutant mice, an animal model
of autism
Eunee Lee (Yonsei University College of Medicine)
Immune homeostasis by FoxP3+ regulatory T cells.
HoKeun Kwon (Yonsei University College of Medicine)
Social reward monitoring and valuation in cortico-subcortical networks of the macaque
Atsushi Noritake (NIPS)
Generation of organs from pluripotent stem cells via blastocyst complementation
Toshihiro Kobayashi (NIPS)

Session 6: Special Session
15-years of KU-NIPS collaboration for glial research
Woong Sun (Department of Anatomy, Korea University College of Medicine)
Strong sonic hedgehog signaling in the mouse ventral spinal cord is not required for oligodendrocyte precursor cell
(OPC) generation but is necessary for correct timing of its generation
Jinwoong Bok (Department of Anatomy, Yonsei University College of Medicine)
Glia research in Japan
Junichi Nabekura (Director General, NIPS)

2.7 The 4th Chulalongkorn University- NIPS Symposium

&4 1st CU- KU Symposium and 4th CU-NIPS Symposium “Advances in Neuroscience Research”
HI: 2020 42 H 17 H-18 H
%if: Pathumwan Princess Hotel, Bangkok and Faculty of Pharmaceutical Sciences, Chulalongkorn University (X 1)

2H17H

Opening Speech
—Associate Profressor Dr. Pornchai Rojsitthisak
Associate Dean for Research Affairs, Faculty of Pharmaceutical Sciences, Chulalongkorn University
—Professor Dr. Tadashi Isa
Vice Dean, Faculty of Medicine and Graduate School of Medicine, Kyoto University
—Professor Dr. Atsushi Nambu
Vice-Director, National Institute for Physiological Sciences, Japan

Plenary lecture 1: Structure and function of unconscious vision; neuronal mechanism of blindsight.
Professor Dr. Tadashi Isa
Faculty of Medicine and Graduate School of Medicine, Kyoto University

Special Lecture 1: Role of brainstem in avoidance behaviors from visual stimulus
Associate Professor Dr. Thongchai Sooksawate
Faculty of Pharmaceutical Sciences, Chulalongkorn University

Invited Lecture 1: Hypothalamic neuronal circuits regulating hunger-induced taste modification
Associate Professor Dr. Ken-ichiro Nakaijma
National Institute for Physiological Sciences, Japan

Invited Lecture 2: Population dynamics of visual responses in mouse superior colliculus
Assistant Professor Dr. Masatoshi Kasai
Faculty of Medicine and Graduate School of Medicine, Kyoto University

Plenary lecture 2: Parkinson’s disease as a network disorder
Professor Dr. Atsushi Nambu
National Institute for Physiological Sciences, Japan

Special Lecture 2: Developing a systems neuroscience of self and others using macaques
Professor Dr Masaki Isoda
National Institute for Physiological Sciences, Japan

Invited Lecture 3: Pluripotency and germline development in mam
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Assistant Professor Dr. Toshihiro Kobayashi
National Institute for Physiological Sciences, Japan
Invited Lecture 4: Effects of prenatal methamphetamine exposure on neurobehaviours and synapto-
genesis
Assistant Professor Dr. Ratchanee Rodsiri
Faculty of Pharmaceutical Sciences, Chulalongkorn University
Special Lecture 3: Brain imaging studies for animal diseases models of mice, marmosets and macaque
monkeys.
Professor Dr Hirotaka Onoe
Faculty of Medicine and Graduate School of Medicine, Kyoto University
Invited Lecture 5: Chronological molecular changes in neuronal communication in androgen-deficient
rats.
Assistant Professor Dr. Sukanya Chareonporn
Faculty of Sciences, Chulalongkorn University
Invited Lecture 6: Astrocytes are a novel therapeutic target for chronic pain
Dr. Tkuko Takeda
National Institute for Physiological Sciences, Japan
Oral presentation 1: The correlated activity of pallidal neurons in a MPTP-treated monkey model of
parkinsonism
Dr. Woranan Wongmassang
National Institute for Physiological Sciences, Japan
Oral presentation 2: Comparison of 3T and 7T MRI for the visualization of globus pallidus sub-segm
Shuki Maruyama
National Institute for Physiological Sciences, Japan

2H 18 H
Discussion on Future Collaboration between Chulalongkorn University, Kyoto University
and National Institute for Physiological Sciences, Japan

Visiting Faculty of Pharmaceutical Sciences, Chulalongkorn University

2.8 %50 MEEBEMHFEARERS v RY Y L “MIRACLES” in Cardiovascular Physiology
~Metabolism, Interactions, Regulation, Application, Chemical Biology, Longevity, Ex-
ercise and Signaling~

BIfEH 2019 4512 H 4 H-7T H

L Wigay 77 Ly Ay Z— KiR—L

F—AFAF— : EHEE (EEPE ExCELLS)

FSEF L © Main Symposium 26 4 (N SMELA 8 4), Local Symposium 7 £, (Alli& AR X —j#E 40 &)

Main Symposium

Speaker Title
Rui Ping-Xiao (Peking Univer- | Ca?*/calmodulin-dependent Kinase IT and Cardiac Cell Death
sity, China)

Jin Han (Inje University, Korea) | Molecular mechanism of exercise-induced cellular adaption

Mitsuhiko  Yamada  (Shinshu | A B arrestin-bias AT1 receptor agonist improves the survival of neonatal

Univ) knock-in mice bearing a human dilated cardiomyopathy mutation

Satomi Adachi-Akahane (Toho | Ventricular diastolic dysfunction in the early stage of diabetic cardiomyopa-

Univ) thy: involvement of insulin-mediated regulation of Ca?* signaling

David Carling (Imperial College | Investigating the role of AMPK activation in vivo
London, England)

Yasuhiko Minokoshi (NIPS) AMPK is the metabolic sensor that induces dietary preference for carbohy-
drate over fat
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Speaker

Title

Ippei Shimizu (Niigata Univ)

Senometabolite promotes pathologies in cardiovascular disorders

Wataru Kimura (RIKEN)

Oxidative Metabolism and Cardiomyocyte Cell Cycle Regulation

Ken Suzuki (Queen Mary Univ of
London, England)

Myocardial repair, cardiac macrophages and mesenchymal stromal cell-based

therapy

Junko  Kurokawa
Shizuoka)

(Univ ~ of

Multidisciplinary approaches for functional evaluation of human iPS-derived
cardiomyocytes

Yasunari Kanda (National Insti-
tute of Health Sciences)

Development of in vitro cardiotoxicity assessment using human iPS cell tech-

nology

Satoshi Matsuoka (Univ of
Fukui)

Property and roles of mitochondrial Nat-Ca?" exchange in heart

Yoshihiro Ishikawa (Yokohama
City Univ)

Mechanical Stress and Vascular Regeneration

Sang Geon Kim (Seoul National
Univ, Korea)

G12/G13 regulation of systemic energy metabolism

Hitoshi Kurose (Kyushu Univ)

G12 family G protein-mediated signaling

Soojka Kim Chung (Macao Univ
of Sci & Tech, China)

Global Proteomics of Skeletal Muscle and Validation Lead to Identification of
PGC-1 alpha and Fatty Acid Metabolism Downstream to Exchange Protein
Directly Activated by cAMP (Epac) for Forced Treadmill Exercise Capacity

Utako Yokoyama (Tokyo Medical
Univ)

Prostaglandin E receptor EP4-mediated regulation of vascular elasticity

Hisao Yamamura (Nagoya City
Univ)

Pathophysiological significance of TRPC6 channels in pulmonary arterial hy-

pertension

Keiji Kuba (Akita Univ)

mRNA deadenylation-mediated control of cardiac homeostasis

Mariko Omatsu-Kanbe
Univ of Med Sci)

(Shiga

Identification of ANP-marked cardiac progenitor cells in mouse heart that

develop into beating cells

Shigeki Kiyonaka (Nagoya Univ)

Coordination chemogenetics, a new technique for allosteric regulation of

membrane receptors

Akiyuki
Univ)

Nishimura (Kyushu

Pathology-dependent aberrant interaction between mitochondria and actin
cytoskeleton causes cardiac fragility

Woong Sun (Korea Univ, Korea)

Mitochondrial quality surveillance by Drpl-dependent regulation of mito-

chondrial structure and function

Seiryo Sugiura (UT-Heart Inc)

A Heart simulator coupling the molecular dynamics with the finite element

model - Cross-scale integration of our knowledge on heart

Hyoung Kyu Kim (Inje Univ, Ko-

rea)

Tetrahydrobiopterin rescues late-stage diabetic heart failure via restoring mi-
tochondria function through CaMKK2/CREB/PGC1-a signaling

Junken Aoki (Tohoku Univ)

Lysophospholipid Signaling Protects the Heart from Ischemic Damage by
regulating the Vagal Nerve

Local Symposium

Speaker

Title

Tomohiro Tanaka (NIPS)

Pathology-dependent protein-protein interactions (PPIs) as a new therapeu-

tic target of heart failure

Kazuhiro Nishiyama
Univ)

(Kyushu

Atypical GPCR signaling regulated by cysteine-based post-translational

modification and its physiological significance

Sandra Derouiche (NIPS)

Involvement of thermosensitive TRP channels in temperature-dependent mi-

croglia movement

Kenichiro Nakajima (NIPS)

Hypothalamic regulation of feeding-related behaviors

I-Shan Chen (NIPS)

Regulatory mechanisms of GIRK channels by small molecules

Cheung, Dennis  Lawrence

(NIPS)

Holographic light patterning for fine scale interrogation of cellular networks

Hideji Murakoshi (NIPS)

Spatiotemporal manipulation and imaging of signaling molecules in neurons

223




29 4BEMERMAES
“Sensing food/nutrient/environment toward integrative metabolic regulation”

Hi¥: 20194 7H7H (H)~8H (H)
BT EARRIETFSOHERS - BRI > 7 7 Ly A v R — (BRI )

THTH
Registration
Opening remark
Toshihiko Yada (Kansai Electric Power Medical Research Institute)
Announcements

Yasuhiko Minokoshi (National Institute for Physiological Sciences)

Session 1. Meal and taste sensing
Katsuya Dezaki (Jichi Medical University)
Meal-related hormones regulate insulin release via TRP channel signaling in islet beta-cells.
Akiyuki Taruno (Kyoto Prefectural University of Medicine)
Ton channel synapses of the taste bud.
Ken-ichiro Nakajima (National Institute for Physiological Sciences)
Genetic identification of sweet taste neurons in the mouse brainstem.
Chiori Ijichi (Ajinomoto Co., Inc.)

Mechanism of the perception of “kokumi” substances.

Poster session
Ou Fu (National Institute for Physiological Sciences)
Hypothalamic neuronal circuits regulating hunger-induced taste modification.
Eiki Kimura (National Institute for Environmental Studies)
Perinatal exposure to dioxins impacts on gene expression and infant behavior in the mouse.
Lei Wang (Jichi Medical University)
NPY mediates fasting-induced excitatory synaptic depression onto oxytocin neurons in the PVN.
Yanan Zhao (Kobe University)
Changes in intramuscular fat and the effects on taste-traits during postmortem aging of beef.
Ryo Matsumoto (Ajinomoto Co., Inc.)
Mechanism of the perception of “kokumi” substances.

Keynote Speech 1
Yasuhiko Minokoshi (National Institute for Physiological Sciences)
Discovery of AMPK-activated CRH neurons that induce dietary preference for carbohydrate over fat.

TH8H
Session 2. Frontiers in brain metabolism and cognition
Luc Pellerin (University of Lausanne)
Sensing environmental energy needs: Astrocytic glutamate uptake drives brain glucose utilization.
L. Felipe Barros (Centro de Estudios Cientificos)
Neuronal Suppression of Astrocytic Respiration.
Anne-Karine Bouzier-Sore (French National Centre for Scientific Research)
Importance of the neuronal environment: role of the neighboring astrocytes in brain activation.
Takashi Sakurai (National Center for Geriatrics and Gerontology)
Obesity and body composition change in older adults with cognitive decline.
Akashi Matsui (University of Tsukuba)

Brain glycogen: a potential linkage between endurance and cognition.

Keynote Speech
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Herbert Herzog (Garvan Institute of Medical Research)

Amygdala NPY circuits promote the development of accelerated obesity under chronic stress conditions.

Session 3. Regulation of feeding behavior
Tsutomu Sasaki (Kyoto University)
FGF21-oxytocin axis regulates simple sugar preference.
Junichi Chikazoe (National Institute for Physiological Sciences)
Object representations in the orbitofrontal cortex are sensitive to metabolic states.
Yusaku Iwasaki (Kyoto Prefectural University)
Intestinal GLP-1 release by oral administration of rare sugar Dallulose ameliorates arrhythmic-overeating and obesity
via vagal afferents.

Keynote Speech 3
Akihiro Yamanaka (Nagoya University)
Role of MCH neurons in the regulation of metabolism, sleep/wakefulness and memory.

Session 4. Environmental/Aging-related disease and treatment
Fumihiko Maekawa (National Institute for Environmental Studies)
Early developmental exposure to environmental chemicals and energy metabolism.
Akiko Satoh (National Center for Geriatrics and Gerontology)
DMH neurons control sleep, metabolism, and aging.
Wataru Ogawa (Kobe University)
Regulation of skeletal muscle mass via a WWP1/KLF15 axis.
Toshihiko Yada (Kansai Electric Power Medical Research Institute)
Ninjin-yoeito activates NPY neurons and restores appetite and body weight in mice under chemotherapy: anti-
frailty potential.

Concluding Remark
Toshihiko Yada (Kansai Electric Power Medical Research Institute)
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2. b N OMEEHEE DRI T ~% X Ih 585 - F b 58S~ (AMED BN 70 Y x 2~ Stf)
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o FEOMRRIEIFEK HE ) O (FILIAY)
o [LHMER Y A A=V ZOMAIT & B VIKEREREL 2 ORE fAUCE (BOHRE R AT
o FAMSHES K3 VEBOLMME T OMINES AL UAS)
o WA TRERTEHIC & 2 IHIE B RE DR
3. EFERHRY RER

9:00 - 15:00 (&% 1-3]
RAR =5k
(FiiRlEmE] 23 4 [EEMAZEE] 174 (27 LWMBZEE] 50 4 DRfeRl k) 13 £

Wmi1272H
9:30 - 12:00  [—H&a#]
MR SE (M REE] (Avrmov—] [ATARELMBZE] ARV v RI YL
— WA T —F T2 F v —
FUOIZ BAEG (R R B R T
MHELGH R D MATER L U T OBMRZEE IR (R 2B KB K F)
PR REIRIC A NI AR R 7 —F 7 7 F v MR ORA  HfgE — (BRALRIZEAT)
FCEHEERE R AT 2 R AT L2 2 8EIE  EHE— (B1IKR%)
D FHEBH %2 AWV TSR BOREIZNS - MO RF « 2 A7 7Ta—F I Fthi— (ENDR - i EREmE > & —)
e ARt

13:00 - 17:05  [—#&ifkx]
HreemiaEsar s [TEME ) AUR] [(RAISFEEL] AR Y ERY Y A
— REROFEII a=r— a VIIgRIZHI 23 — (55 2 [0 USVs fER)
FU oIz KEEILT CRILKRY)
IO A MO & EEEE SR EOBE RN (BEEKF)
FEEBMICH L - SRR O BB - R BHE AR LT~ WSl (BURKT)
b N B OEY SRR BUSFIE (R)ITKF)
Z v MEGFETEE O T ENRH e T OIS  EHEESE (FURKT)
< U AMBEH LT OFGEMBE & RN X B HE KN GRIERE)
a7 - MOFESELWME  HREIE KT
NAOVEER RS  RRTCE (EEAER)
Bboiz AR (FHEKF)
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2.12 ABIS Symposium
Forefront and Future of Electron Microscopic Imaging
BFHEMEEA A —Y ¥ T DL ERK

HEF: 20202 H 14 H (&) -2H 15 H (&)
G - BARBIEEEERE Moy 7y LAk Xx— (OCC)
FME BT DM L BIEBI AR SN A A=YV TR BT 5y b7+ — 4 (ABiS)
Sl HEMNEIRIT e TR S R R R ) ARl e 1t
BB EWT e (CEBPeiT ) 2 2o i)
H AR i) 5 4%
H ARSI - 2

Hm2H14H
# 15 Session ~Truth is Beauty~ (1)
PR INRCARRK ) W E—
MERLED T THAT « filid & e NI (EIBRE B AL R E)
MEEE - - - HHRE» S FIEE Tl Hr 3 (BERAKRT)
[Dendritic spine study with high voltage electron microscope (HVEM)] Im Joo Rhyu (Korea Univerirty)
Y& 14 Session ~Truth is Beauty~ (2)
PR NIRK ) e E—
[FE T BEDIER 12 & 2 WRERARE [0 % D = YR e M & f A | FiE — (JIFERRY?)
(¥ vy SRESITHRE - HE - MEROMREIEBEICVPICHARENT WS 2 ? ) fEH F— (FEAKY)
e [ R U PR D A= R B2 ) sha = (RBERIZEAT)
(284 v L BRME - EAEE LR JUE 2R HE (AEBE2EHFSERT)

B L WE BSOS ~Development of New Electron Microscopes~
JEFe: I BRI
100 4EBFZE A4 —Hi U W B R IE A~ O R il B (N-EM Laboratories)

Wm2H15H

Cryo-Electron microscopy (Chair: Kazuyoshi Murata)

IStructure analysis of protein using both electron microscopy and X-ray crystallography |
Yoshikazu Tanaka (Tohoku University)

IStructural analysis of flagella motor by Cryo-EM ]
Takayuki Kato (Osaka University)

[Structural analysis of protein complexes by cryo-electron microscopy |
Kaoru Mitsuoka (Osaka University)

3D electron microscopy and Al-based data analysis (Chair: Nobuhiko Ohno)

[Research and Applications of the High-throughput Scanning Electron Microscopy! **Cancelled
Guogqing Li (Institute of Automation, Chinese Academy of Sciences)
Qiwei Xie (Beijing University of Technology)

3D ultrastructural imaging of podocytes using FE-SEM and FIB-SEM tomography |
Koichiro Ichimura (Juntendo University)

lQuantitative analysis of microstructure complexity by computer vision and advanced mathematics|
Yoshitaka Adachi (Nagoya University)

[Petascale neural circuit reconstruction]

Nico Kemnitz (Princeton Neuroscience Institute)
Molecular and structural labeling in electron microscopy (Chair: Masahiko Watanabe)

'Molecular mechanisms for excitatory synaptic wiring; Input-specific synaptic expression and adhesion by the GluD
family |
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Masahiko Watanabe (Hokkaido University)
[Ultrastructural analyses of neurons in vivo using the correlative microscopy ]
Yusuke Hirabayashi (The University of Tokyo)
[Electron microscopic detection of single membrane proteins by a specific chemical labeling |

Ryuichi Shigemoto (Institute of Science and Technology, Austria)

213 %9 B £EF-FERW-FRBMAESE S VRID A

KT DOHNATHMEE FEL THEMZED T WA, COVID-19 ORBEFILKRY IEDBLN S ik &t 7z,

HHE : 2020 4£ 2 H 28 H-29 H
B AT Y % — >y X — (BRBRLTRFRIEL 6)

2 H28H
Opening remarks
Masahiko Takada, Deputy Director, PRI, Kyoto University
mHEE SRMEE
Chair: Keiichi Kitajo, Division of Neural Dynamics, NIPS
Al AR AEBTEEET MR KA I 2 AR
Session 1
Chair: Hiroki Kitaura
Department of Pathology, BRI, Niigata University
B - AGWERAEE  ETREET  RERAE Y

Establishment of cell lines and xenografts for the realization of precision medicine in brain tumor

patients
Manabu Natsumeda, Department of Neurosurgery, BRI, Niigata University
BHY FRRZEMEFETT B et

Dual microglia effects on blood brain barrier permeability induced by systemic inflammation.

Koichiro Haruwaka, Division of Homeostatic Development, NIPS

Brffi—H EEERICHT ARIE RS e

Small vessel characteristics of autopsied patients with CADASIL and HTRA1-Autosomal dom-

inant disease: 3D analysis using the CUBIC tissue clearing technique
Rie Saito, Department of Pathology, BRI, Niigata University
TEREBRAE IR KA SR B A B

Session 2
Chair: Masahiko Takada
Systems Neuroscience Section, PRI
PR mAEE SR e AT A0
Gene therapy for DRPLA model mice by AAV-delivered CRISPR/Cas9
Taisuke Kato, Department of Molecular Neuroscience, BRI, Niigata University
IEERA  FIRKRZEMBIEAT 0 F e R R AT 22 0
Genetic identification of sweet taste neurons in the mouse brainstem
Ou Fu, Division of Endocrinology and Metabolism, NIPS
R AEBREEWISERT  ZESH - N ULRFEE R SR
Optogenetic manipulation of basal ganglia circuit for controlling eye movements
Hidetoshi Amita, Systems Neuroscience Section, PRI, Kyoto University
M SEREEREMET HANY 27 408

Poster Session il 2 /Special exhibition room (1F)

2H29H
Session 3
Chair: Takayasu Mikuni
Department of Cellular Neuropathology,
BRI, Niigata University
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PER : ZBIERE RN WREREE 0
The clock in the brain: Visualizing neuronal circuits controlling circadian and ultradian rhythms
in mammals
Ryosuke Enoki, Division of Biophotonics, NIPS
BARZES  EBZEMISERT NAA T b= AWM
Methodological development for high-throughput localization analysis of synaptic proteins in
vivo
Motokazu Uchigashima, Department of Cellular Neuropathology, BRI, Niigata University
W BEBU R KREMNIZEAT  MIKRREZE )
Session 4
Chair: Yumiko Yoshimura
Division of Visual Information Processing, NIPS
PER : ENEET EBAF ARE RS
Physiological and anatomical organization of cortico-striatal inputs in the basal ganglia
Hiromi Sano, Division of System Neurophysiology, NIPS
TEEPARZE  AEFISTRT  ARIRS AT AWRSEIRIY
Hyperscanning neuroimaging technique to reveal the neural basis of social interaction
Takahiko Koike, Division of Cerebral Integration, NIPS
INIBHE  AEBUERISERT  DBRAE B SR

214 H9E £BEMAFN - RPBFRAKBZEN L — =V J&L I F v —
e by Hibe Sy bORMAERIZEL SHROEEZ 8RR - A - BIFY 2R~

KT DONATHMEE FEL THEMZED T WA, COVID-19 ORBEFILKY 1L DBLEN S ik &t 7z,

FIB : 2020 48 3 H 3 H (K)-6 H (&)
BT RIS BRI (BRI I )

3H3H
CREBE WA E—- BT TR
SR (A bhuxovay] Ml E RS AT LEFEEM
S TMRRMENTRER ) WHEE FMASEE. UK - SR
- FER [BREE T omB oM (270X 1)) GHEE PR EE. "k -8
R [ERUEIYERE M B AR AT LRSEERF

S
b
S

3H44H
CHEE [avVYa—2i KR dbE— MRX A T I 7 AR
- FEY [BREC T WO MRS (270X 2)] GHEE P EE. =k BN
- [BREC T o WBEOBMRMER (227 0ER)) SHEE FHAREE. =Kk ZRH
SR [V ANV ART Z—DRRIFEADISH ] IMRER T A VAR X —FIFE

3H5H
- T o A AWz in vitro MRS HNHE T BEIE ML
- #% [MRI QB & ZHIGIE ] ERE—  ERBERRIE Wi =
- ##7% [Ultra high-field (2 & 2 FRE] wAKS OBAEFEHZORM
- EH [T1 MRI 8] /ANUHIE DB B AR

3H6H
< FEE N o D 5 OMPIS BRIk EERSE  ERY R T ARG
- EE TEREP S OMBIETIESR-11 MhdhE Ak 2T LR
- EH TESREP S OMBIETIEER-2) HRIRE AR 2T LM
C B [~v—FLy MEEGE] BIRIRE kY 2T AW
- D WME R AR AT ARSI
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215 BARZEMARE TRy N7 —JRRRINESEE (ER) | £BH 70V 7 b T
VIRVBDEEEHBEDY 1 F IV RE, TNICED KRS - £42 R T AFEIRBE DR
RURDOTHK] FERBER - VVRIDIA

KTEHONAETHMEEZ FEL CHEfi 2 ED T E 722 COVID-19 DB AP IEDBIR» Sl & 257z,

HI : 2020 4£ 3 H 9 H (H)
AR RERAE (BHRSF) K=
A=EZA N
TR s (ABRAT - AREEERER T BIE)
MEEMNB L ORART ) U F FEZM %D Two-pore Nat channel O ]
Vv FARY (EH - ETEMEEE (WH G) ) FEBE)
(254 ABFHEMBICE VST a1 ADEINREE AL
H M (K - ROEERRIA - ARES TR W)
DA% 11 AR DOREIE EL AR & SRR AR
W38 ot (BRAE - BEMIRAMEE - 57 ERY FEHER)
[ oaFy TERMAEUAERBEBEEED RS & ST
WE & (BORBEE - fia By Bi#)
DI B T 2EMKIEN AR T 7 &2 —¥ DOR#E]
BN »0F (KRB - NEEEEY: 8i%)
[YayTagnNTIZB2REY T FIVOZEBER)
WS BB (CEBEOE - ZEBE - MR FEERE (FLRT) HEAUR)
TZEIT PR WIR R 2 GRS 2k R v b7 — 2 Of#RT)
YN W (EERAR - AEAEEERGE (AT R ERI#)
[ERM CMOS ¥ vV LB ERK pH A A=Y V7|
BAR R (97 - RS TR BIZK, JST S &%)
MEL e A 7> > 2 VT GIRK F v 3 IVESREE JLiRfEd 5 )
P 72 (REERE - DMBER Y 27V, ERBIREEE v X — %)
TR hav R 7HZUHER 828 Drpl O F 7 40IZ & 0 a] S g )
KA BA (B - MRS (5 W) BhZ0)
[BEMODOME LR EEE TS KRN/ v I T MO RATERI L]

3 ERHXRMRICE Z|ELEXE

3.1 4B THREFZT>LABARRE & OHEMRR

Gl e A BRI P

HFEMZFEE : Andreas Leffler 8% (K1Y Hannover ERIK)
Fricke TC, Echtermeyer F, Zielke J, de la Roche J, Filipovic MR, Claverol S, Herzog C, Tominaga M, Pumroy
RA, Moiseenkova-Bell VY, Zygmunt PM, Leffler A, Eberhardt MJ (2019) Oxidation of methionine residues acti-
vates the high-threshold heat-sensitive ion channel TRPV2. Proc Natl Acad Sci USA 116(48): 24359-24365. doi:
10.1073/pnas.1904332116.
TRPV2 A F A=V DL 2N LU TBIEI N, 27077 —VDEREEZEIET S Z 250U,

COUMEER > 27 F VIFZEE )

H[F#FFE3 : Supachoke Mangmool (Mahidol University, Associate Professor), Caroline Sunggip (Universiti Malaysia
Sabah, Senior Lecturer)
Sudi SB, Tanaka T, Oda S, Nishiyama K, Nishimura A, Sunggip C, Mangmool S, Numaga-Tomita T, Nishida M.
(2019) TRPC3-Nox2 axis mediates nutritional deficiency-induced cardiomyocyte atrophy. Sci Rep 9(1):9785. doi:
10.1038/s41598-019-46252-2.
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FANRD R A b LRI & 2 BRI % (1 3 5 TRPC3-Nox2 X /32 B E fE %, M % 2 L A 5 R
(ATP) 12 k> THFINBTRENEE T vk OLBHILE IV TH S 7z Ui,

(Z TR =)

IL[FEF5E : Hedrick NG, Yasuda R (Max-Planck Florida Institute for Neuroscience), Agnello E, O’Connell R, Stratton
MM (University of Massachusetts)
Saneyoshi T, Matsuno H, Suzuki A, Murakoshi H, Hedrick NG, Agnello E, O’Connell R, Stratton MM, Yasuda
R, Hayashi Y (2019) Reciprocal Activation within a Kinase-Effector Complex Underlying Persistence of Structural
LTP. Neuron 102: 1199-1210. doi: 10.1016/j.neuron.2019.04.012.
FHRODFRMEER 7o -7 e nFiEETa—720FE L, 2 BFa8tHEaa1 A -V Y FHEMEEZ VWS Z itk > T, E
BRI B WT Y F T AO AN HEZ(D CaMKII & Tiaml OMEMEMIZ X > THFINTWE Z 2 2HS2ITL
770

CLERBERE R R ARAT )

[R5 - Jeffrey Brooks (New York University, New York, NY, USA)
Brooks JA, Chikazoe J, Sadato N, Freeman JB (2019) The neural representation of facial-emotion categories reflects
conceptual structure. Proc Natl Acad Sci USA 116(32):15861-15870. doi: 10.1073/pnas.1816408116
HARANE T AV A ANOEEHRHOALZEETARDZHNT, ZTNTN 20 AOWERHE ZXIHRE LT, HiEL L ORIGHBLx L
T, 6 DOHARMGEE (B, B, HBL A, HEE, B, B OVWTHIZELTI0E2RELTE S 572, TOME, HiE (M
R) DLV AVTHUL 2 E8E, REORENZBEWTSH, FLLZEIHL LTRASND ZEBHS Mz I N, b L if
WA T BT 217\, PNAS IZTHE L,

3.2 ZDMOERHERMRICK ZERHX

Gk e g T A )

[ W2EE © Eitan Reuveny ##%. Izhar Karbat W5t E (Weizmann Institute of Science, Israel). LR (CR#IKY
iCeMS)

Chen IS, Liu C, Tateyama M, Karbat I, Uesugi M, Reuveny E, Kubo Y (2019) Non-sedating antihistamines block
G-protein-gated inwardly rectifying K™ channels. Br J Pharmacol 176 (17): 3161-3179. doi: 10.1111/bph.14717.
HE AR IVHID G &7 ERESTINM S ERE KT Fy 2L 200HT 5 2 e 2HHlICRH L. ZOMEEME, ZEAD
BEEfr B KON T Ry 3 v 7 O ERETIZ L D FEEL 72,

CHEARIERFZEER )

H[FEWFZEE : Harald Priiss i 0222V — 7 (German Center for Neurodegenerative Diseases, JH[E)

Kornau HC, Kreye J, Stumpf A, Fukata Y, Parthier D, Sammons RP, Imbrosci B, Kurpjuweit S, Kowski AB, Fukata
M, Priiss H, Schmitz D. Human CSF monoclonal LGI1 autoantibodies increase neuronal excitability. Ann Neurol (in
press)

MDDV —TIE I E T, MiRkpmx v /828 LGIL iowd 2 Habuk (&) »° LGI1 & % D%AE ADAM22 G
ZRHET S I 2ITL D HAAEMEUERAMAZF EB I T 2MELTE %, S0 Priss L e 0LFEFEIZED, £F B
A SO LGIL €/ 70 —VHikE2 Bt L, 2o ORI 2 o7, LGI1 €/ 70+ —Hikid, Pz b —
Tz 2RBICAEI N, WTNOMAIZKN T2 HURBMER 71 ATE W T, HRMEOMEEREZMINT2 22 /AEL
770

HFMEH : Bryan C Dickinson L ORF%E TV — 7 (¥ H TKE, KE)

Cao Y, Qiu T, Kathayat R, Azizi SA, Fukata Y, Fukata M, Rice P, Dickinson BC. (2019) ABHDI10 is an
S-depalmitoylase affecting redox homeostasis through peroxiredoxin-5. Nat Chem Biol 15:1232 - 1240. doi:
10.1038/s41589-019-0399-y

MDDV =T R I nETIT, HABYOR AL I b VLR EZBERK L, ABHD 2N 2H7 7 3Y —0— (ABHD17
VAT SV X b A WACBERIGEVEDFEAET B 2 & 2 iRE L T &7, 4E. Dickinson 1 & O LFEFFZE T, ABHDI0 233 b3
YRUTIZBTBB VI MOV EEER E UTHREST 2 2 L 215 AT Le,

HLFAF5E# - Franck Perez L ORF5E 7NV — 7 (F 2V — 5T, {AE)
Boncompain G, Herit F, Tessier S, Lescure A, Del Nery E, Gestraud P, Staropoli I, Fukata Y, Fukata M, Brelot A,
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Niedergang F, Perez F. (2019) Targeting CCRS5 trafficking to inhibit HIV-1 infection. Science Advances 5:eaax0821.

doi: 10.1126/sciadv.aax0821

Perez {615 D7)V — 71 HIV-1 OBH AR E UTHEET 52 CCRS X > 878 (GPCR @ 1 ) OffiffaiNs iz B 2 o

&7\, CCRH X VN7 H Ok % BHE T 2{&0 TG 2 R E L Tz, —F. CCR5 OMINEEADHEIZIF 3L I
M VILBREI A B ETH B Z B SN T Wz, I T, Perez L DIKIFEE 2}, EROESFHLEMDF T, CCR5 DX

VI NGB ZLET 2 £ DODEIET 55 % KE L. cadmium chloride & zinc pyrithione 2% OHEEEA2ET 52 &

R U7,

CLERAEER 2R 52 R

HEMIEH © 7~V LR, RIS, KIRKF %2 &0, EENEGEEFEME D VY — 3T Lk OHLEFZ

Wong TY et al. (2019) An overlapping pattern of cerebral cortical thinning is associated with both positive symptoms
and aggression in schizophrenia via the ENIGMA consortium. Psychol Med 16:1-12. doi: 10.1017/S0033291719002149.
TR A RFRE DB MR, BB & S OB 2 1 5 22T 5729, 10 ODBJF%JC v 5? — SR U 7 & J3iE (SCZ) 952 A
LEE (HC) 902 A MRI B % g U 7255 %, SCZ T, HC & b JRHIZ ErEA L TE b, & IZAHITEMITESE &
GHHEREE D REIZDRAD, AR & BOEED M G IZARICBE L T to

HERFFEHE - A RADKRE, X —A MY 7 FRE, EBEEER, KRKF%2E0, BRNEGEESME Y Y -2 T AL Ot
e
Writing Committee for the ENIGMA-CNV Working Group, van der Meer D, et al. (2019) Association of copy number
variation of the 15q11.2 BP1-BP2 region with cortical and subcortical morphology and cognition. JAMA Psychiatry
1-11. doi: 10.1001/jamapsychiatry.2019.3779. [Epub ahead of print] 1-11. doi:10.1001/jamapsychiatry.2019.3779.
Befufk 15q11.2 FEIA D 2 D OEIMT RBNZ B 1 2 MUNR S, BRI, MifEEE L BERH 0, —7, %@(Zﬁ 15q11 2 1%, Mk
EEREIC—HEMOERKT MM TH D, RIIETIE, 15q11.2 DRES LOEFE IV KM WE - FETHELES LU
RABERE & OB M A IH 5 T U7z, 15q 11.2 OZRAMHGES L OB LB L, RAF v ) T T ERIZISZ
LEREEUR,

JL[Ef5E4 : Siemens Healthineers £t & O 3 [E # 5%

Maruyama S, Fukunaga M, Fautz HP, Heidemann R, Sadato N (2019) Comparison of 3T and 7T MRI for the

visualization of globus pallidus sub-segments. Sci Rep 9:18357. doi: 10.1038/s41598-019-54880-x.

WAEER N %2 KR &9 B RN RIS, 2 OB EOKREITKGFET 5, TOSREBREL T, 3TA58LU7 7A5 MRI
BB TOTE N UEES XU T2 MHEAEGIC BT 5 AHIBERKS & ORINRIBERO /T8 & ik U7z, 7 7 A5 Tk, NHlgE

BB L CRINMIBEN E BRI NZH, 3 T AT TR, ZL A LB IN Loz, £/, 77 A T T2 WHABEBSIE, 75
FU3TATOTE b UEEEG LD HHEIEN TV,

HEMEHE « B KRR, EHEPISERT, KIRKEZ2ELRAT ) LA EFEHSR (COCORO) B L URAY 7 4 V=7 KF¥EMNHK
Vél@% BB a Y Y — 7 b e OILEIZ
Koshiyama D, Fukunaga M, Okada N, Morita K, Nemoto K, Usui K, Yamamori H, Yasuda Y, Fujimoto M, Kudo N,
Azechi H, Watanabe Y, Hashimoto N, Narita H, Kusumi I, Ohi K, Shimada T, Kataoka Y, Yamamoto M, Ozaki N
Okada G, Okamoto Y, Harada K, Matsuo K, Yamasue H, Abe O, Hashimoto R, Takahashi T, Hori T, Nakataki M,
Onitsuka T, Holleran L, Jahanshad N, van Erp TGM, Turner J, Donohoe G, Thompson PM, Kasai K, Hashimoto
R; COCORO (2019) White matter microstructural alterations across four major psychiatric disorders: mega-analysis
study in 2937 individuals. Mol Psychiatry (in press; Epub 2019 Nov 29). doi: 10.1038/s41380-019-0553-7.
EA 12 fiidk TR I Nz H (N=1506), Fi&LFE (N=696), BARMERE (N=211), HEFEA T & T AREE (N=126),
KD DS (N=398) DILEL MRI % H\W\ T HEMAMINGE % LT 2 A T 21T - 7=, ZORE, AEME» /6N
A ER TR, WA IR & UM R X Rk DR ER ZE IR 2 T 5 — 5, KD DI E O F (R W ATREVE AR IR
TNz,

CEAR SRR G R AR AT =)

H[FWFFEE : Rebecca M. Todd (The University of British Columbia, Vancouver, British Columbia, Canada) Adam K.
Anderson (Cornell University, Ithaca, NY, USA) Vladimir Miskovic (State University of New York at Binghamton,
Binghamton, New York, USA)

Todd RM, Miskovic V, Chikazoe J, Anderson AK (2020) Emotional objectivity: Neural representations of emotions
and their Interaction with cognition. Annual review of psychology 71:25-48. doi: 10.1146/annurev-psych-010419-
051044.
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HILK e EZ X AT, BB BANIRRE FAA VIZBTEEDE INTELD, IEEDOHERKREDL S, H 5 W) 5 RAER I
FRMEEIBIZ LB 7 4 VW E—2ZITTVWB I ENRBENT WS, AT, 7V T4 va - a7 kED Todd #H
B, 23—V KFD Anderson #EHIE & & T, HEA R - 1R - MIRIZS A BB 2 BT OV THB L, B
RO R ERLIE L EE OO IOV TH Uz,

3.3 4B CTHRESZT oIABANRESF

1. BH - #H5EE
I-Shan Chen (#ifEHRER T-WHFEE8M, RHTBIE)
Rizki Tsari Andriani (#EFERESR FWIZEEM, NIPS V¥ —5 7 =1 —, 2019.10-)
Derouiche Sandra (Hiilfl4: B ZEEM, FTBIEK)
Islam Md. Rafiqul (HHENGZEBEARZEERM, LT R)
Li Tianbang (fHIAERRMZTEM, ELHFEER)
Feng Xiaona (MIlEZEBLAFZEERM, EAF5EH, 2019.10~)
FU,Ou(4:5 - N3 MR FEREEM 255 M NIPS V9 —F 7 z0—)
Alsayed Abdelhamid Mohamed Alsayed (CKINA#EEIMEERIFZHM, LM% E,~2019.6)
Fransiscus Adrian Agahari (KIN#REEREERFZEEM, NIPS U Y —F 7 0 —)
Mohammed Youssef Saleh Ahmed (CKINAREEIFEERTFZEHM, LM% E,2019.9~2020.2)
Dennis Lawrence CHEUNG (A= {RIE M S o2 5 78 H,2019.10~)
Dwi Wahyu Indriami(44F> 2 5 ABFZEEM, NIPS V4 —F7 21 —)
Woranan Wongmassang (4K 25 ARIZEEM HEHI%EE, 2019.10~)
Zlata Polyakova (AR AT LRZEHM EL#5EAE, 2019.10~)
SONG,Chihong (& T-BEMET =, RHTEIZ)
BURTON SMITH,Raymond Nathaniel(JZR&IF @R E, HLI%E)
Pham Quang Trung (HEARBEREE MR E, REZEA)

2. SMEAISIRE (FES), SMNEABSIRE (Fela) (K4, g, 3459)
Boudaka Ammar (Sultan Qaboos X%, BI#, &~ — ) SEAMSEIKA
Denis Le Bihan (NeuroSpin, France, Founding Director) #ME A% B#%

3. AEBRAF CHIZEIEE) & 47 - 72 E IS E (3 7 HBAL)
2. PIAMZEEL L

4. BB CHIEIEE) 217 - 72 NE AR 24 (BIFRAEZ ED)
Rizki Tsari Andriani (¥#$#F K4, ~2019.9)
Chang Liu (##FK4)
Nguyen Phuong Thanh (¥8#fA4)
Feng Xiaona (¥ KZE, ~2019.9)
Nguyen Thi Hong Dung (#3#FK%E)
Deng Xiangmei (¥8#FK4:)
Aykut Deveci (#8#FK%E, 2019.10~)
Jing Lei (f8#F A4, 2019.10~)
Dong Mingyi (ZEHWIEE4E, ~2019.4)
Misbah Rashid (¥ X42)
Nawarat Rattanajearakul (F#8#FK%:)
You YI (Zhejiang University, H[#, Ph.D.student, 1 ¥ & —> v JT4)
Kevin NG (University of New South Wales, Australia, Ph.D.student)
Janpen BANGSUMURUAJ (Chulalongkorn University, % -, Ph.D.student, ME AW HR)
Shuting HAN (Columbia University, H[E, Ph.D.student)
5 RS (MIRAE)
Chang Ching-Pu (At KRF RN BE2EBHE LRI, Kl AR AHFZE A 2020/1-2020/3 1)
Woranan Wongmassang (##f K4, ~2019.9)
Zlata Polyakova (f&#FK4E, ~2019.9)
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Pimpimon Nondhalee (##fK4 2018.10~)

Angela Zhang (McGill University, Canada, K¥Bi‘E)
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SMEDES (%)

2012 4 | 2013 A% | 2014 4 | 2015 4F | 2016 4F | 2017 4F | 2018 4F | 2019 4

R 10 13 9 19 12 9 11 11
KERBE (IET) 24 27 17 25 24 28 34 22
KR (1) 38 33 35 31 32 26 22 25
KEFEDMFEE (KA R ) 10 8 9 5 11 6 7 7
fEOWRHE 7 9 12 9 9 12 14 9
ENZHFZEFT 7R & DRSS 1 2 2 1 1 2 3
IE 7 6 11 5 7 10 8 18
Z DAl 4 3 4 4 4 6 4

il aiE?  (BEEET) (%)

2012 4F | 2013 4F | 2014 4F | 2015 4F | 2016 4F | 2017 4F | 2018 4F | 2019 4

HALEMYERRE 5 7 4 3 6 12 6 2
HAMRRSEZS2E 22 19 17 13 17 13 16 14
ALY 75 78 79 82 - - - —

LR DFEF S (2019 FEESNERIE )

American Educational Research Association, H ABERRE Y2, CBI 2, HARBEFFRMESE S, IPA (International
Phonetic Association), H A2/ 0¥ 2 ISCA (International Speech and Communication Association), HAh2kE#
X4, OHBM , HARBRE#WI{TEINIZE 42, Society for Neuroeconomics, H A{EER#54x, Society for Neuroscience, HA
D2 Society for Research in Child Development, HAULRBRERRY:4X, Society for the Study of Reproduction, HA
MRAbS e, 7T AU AOER S, HAMRRERY: 2, HARITHEZ S, HAMBENRY: 2, HARBAEERES, HAMBNS Y
=, HAGREYE 2, HAEF R, HAEESI YR, HRAABTE#EAER, HALFEY R, HAKEY R, HAMENRF
=, HARBEAR Y2, HARMMRE S, HAREMES, HABY S, HAREYYHEY 2, DAY LY S, HARGRLHY
=, HRRZEAY 2, BAREH A2, HAREEY Y2, HARGMR Y2, HARLBARAEY 2, HARD » AR, HA
DFEYY 2, HAMMBM Y2, HARRYE S, HREDES 2, HARREY 2, HARGEY R, ISHYEY 2, H ARG
2=, FFifamsi s, BARAGRIEY S, DEEG 22, BANRZES, BRLEYS, ARNSWER, ERFER, BAZM
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Bz, ANTHREZS, AARMOHZ S, MlPE e, AARZ(Y S, EFHHRaEYs, AARELE Yo, Y oTE) & B
P&, HAFRRZOEY R, HRA VT I 2 bR, HRBEY Y2, HATAD AR, HRDFEY TSR, HARRYR, HA
iR e s, OAEEY S, HARBR Y2, HARHY S, ARk Q%2 HAFHBEE YR, HAE?S, HARRE LMY
&, AR AR, FORRER T BAES Y2, RO E S, AAREEOMER, MIRERZR, AAREER, HARERKEEF
=, AXBEHEIYES, BAZEREYS, HAOM S > 75 v b2, BAMRRYES, AARNBEmREY <, LROMES, HAE
Rt 2=, MEERYER, AAMREY 2

TUr—b [\

1. ZORNV—=V T a—A%MTHIND E L7 (BEREET) (%)

2011 4F | 2012 4F | 2013 4E | 2014 4F | 2015 4F | 2016 4F | 2017 4F | 2018 4F | 2019 4
LY R =3 b 20 32 23 37 22 23 21 23 26
MG DL E 0 0 0 0 0 1 0 0 0
RN - A - RAEOEN 78 74 77 75 64 73 79 65 78
RAR— 9 12 14 5 9 6 12 15 15
PRI IMLAZ 23 3 6 6 3 6 2 6 5 5 1
HADEN - - - - - 0 0 0 0
Z DAl 2 1 0 3 1 1 3 0 0
2. fEIHOSMTS A ? (%)
2011 4F | 2012 4F | 2013 4F | 2014 4F | 2015 4F | 2016 4F | 2017 4F | 2018 4F | 2019 4
T - 88 96 93 95 84 94 92 98
—mH - 9 6 4 5 5 8 0
= HME - 2 1 0 1 0 0 3
3. SEEE? (EEEE) (%)
2011 4F | 2012 4F | 2013 4F | 2014 4F | 2015 4F | 2016 4F | 2017 4F | 2018 4F | 2019 4
B2 DRFZED L~V 84 87 84 86 101 86 93 92 93
- BRI L7\ 48 55 47 49 43 35 31 33 45
fOWTEH & DR 39 34 47 48 44 42 36 40 36
Az BRATE X0 R K 02 Bl R AY 16 19 21 18 30 14 20 11 14
Hol
Z DAl 4 1 1 3 2 2 0 2 0
4. AVR—F v N EM S IEHEFERET A — T & BRI 7 (EREE ) (%)
2011 4F | 2012 4F | 2013 4F | 2014 4F | 2015 4F | 2016 4F | 2017 4F | 2018 4F | 2019 4
FRITE otz 100 98 98 99 86 93 96 100 98
HEX =L Z2{fibinoT 0 1 0 0 0 0 0 0 -0
REZ 5 7=
PO IR IZL ol 0 2 1 0 3 1 1 4
WD D £ D Skere < TOED 1 2 2 3 6 2 1 1
7Zo7z
W& L § &7 0 2 0 1 2 1 1 3
Z DAt - 2 0 4 0 1 2 0
5 F—LR—YDOHNEIE? (2016 FUAEIE, F—LR—Y - RAX—DOHNAEIX? ~EE)(%)
2011 4F | 2012 4F | 2013 4F | 2014 4F | 2015 4F | 2016 4F | 2017 4F | 2018 4F | 2019 4
REDLDPYPThorz - 19 32 28 19 29 27 25 31
LRV h otk - 61 46 57 40 45 57 59 63
LR - 16 15 14 15 13 13 10 5
bz ot - 4 5 2 5 4 3 6 1
2RO SR ST - 0 0 0 0 0 0

6. Zik (10,500 [9) X2 (%)
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2011 4E | 2012 4E | 2013 4E | 2014 4 | 2015 4£ | 2016 4 | 2017 4 | 2018 4 | 2019 4
AN 7 4 5 5 5 5 7 7 8
HEHE N 66 66 73 69 70 62 64 71 61
2N 27 30 23 26 24 23 29 22 31
X 2013 FLARTIX, 5Za8k} 10,200 M
7. Nov—=V T a—AERMET 27D 00 o788 - BIAEIE? (%)
2011 4E | 2012 4E | 2013 4E | 2014 4 | 2015 4 | 2016 4£ | 2017 4 | 2018 4 | 2019 4
AEAKE N 12 7 7 12 13 10 14 10 8
I s WEX L EHFRN 70 80 76 74 73 68 66 73 68
KUZZAHETIERY 18 12 16 14 12 13 18 17 24
8. ikl - REE - REOHPZE, IFE - WIRE - 2UREPSZITELE2? (%)
2011 4E | 2012 4E | 2013 4E | 2014 4 | 2015 4 | 2016 4 | 2017 4 | 2018 4 | 2019 4
IRTHCEH 52 50 41 40 41 36 37 38 29
WMz (B&% 2/3 % 10 10 11 9 8 7 9 10 4
T) fliBhE %I
FeAE (BLx 2/3 B 38 40 48 51 50 47 52 51 66
) &%) 72
9. PIHOBEENAHT L7 (RS (%)
2011 4E | 2012 4E | 2013 4E | 2014 4 | 2015 4F | 2016 4 | 2017 4 | 2018 & | 2019 4
72Dz o7z 65 65 44 53 43 53 47 38 45
HED > 7z 51 67 70 68 81 70 65 61 79
HLUhoTz 38 29 20 29 22 17 19 27 20
BHIGR DS\ 43 85 TR 72 o 7 5 3 5 8 6 6 13 3
7z
NAEVBETOE S Rh o 0 0 0 0 0 2 0 0
7=
Z DA 6 2 3 6 8 3 5 2 0
10. HIHOEFZEHERT - MEMERZERZDBMIX VDT LU 0T (HEEE) (%)
2011 4£ | 2012 4£ | 2013 4F | 2014 4£ | 2015 4£ | 2016 4£ | 2017 4£ | 2018 4£ | 2019 4£
ZH o T - - 66 68 75 65 68 63 59
BREHEE -7 - - 16 14 27 21 14 14 20
AL B - KRR R I LR AS IR - - 25 29 19 26 34 26 30
W7z
RIE7E o7z - - 4 7 7 6 9
IRE R O fEk 72 o 72 - - 4 1 2 4 0
Z DAt - - 3 2 2 3 5
11, FEHPEEIE? (%)
2011 4E | 2012 4E | 2013 4 | 2014 4F | 2015 4F | 2016 4F | 2017 4£ | 2018 4£ | 2019 4F
Ew 3 3 3 6 3 5 2 5 3
HEoEiwn 76 72 7 72 78 68 84 84 89
FEAN 20 25 19 22 18 15 14 11 9
12, EFHANEE? (%)
2011 4E | 2012 4 | 2013 4E | 2014 4F | 2015 4F | 2016 4F | 2017 4£ | 2018 4£ | 2019 4F
K2 64 58 59 69 69 64 63 65 68
5 2 35 36 35 27 30 32 35 30 26
FHEH 1 5 5 3 0 4 1 4 5
DU A 0 0 0 1 0 0 0 0 1
AN 0 1 0 0 0 0 0 0 0
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13. 2ERORHERE?  (BEBIEET) (%)

2011 4F | 2012 4F | 2013 4F | 2014 4F | 2015 4F | 2016 4E | 2017 4F | 2018 4F | 2019 4F
WA R v 7 L DRHRH 54 55 57 64 64 65 59 59 58
T&E7
S i & OZFRHNT 71 78 69 65 79 70 71 67 65
7=
AEEE -7 44 54 48 50 54 50 62 48 44
T 5 %> 72 36 48 44 41 44 41 33 32 34
IRF [ 0D fIEBK 72 5 72 1 0 0 2 1 0 2 0 0
RSN 13 6 10 8 3 8 10 8 14

14. KREOMEFZVLHBTLE2? (%)

2011 4F | 20124 | 2013 4 | 2014 4 | 2015 4F | 2016 4E | 2017 4 | 2018 4 | 2019 4
K22 - - - - - 15 23 22 11
i )2 - - - - - 41 39 39 35
EHEdH - - - - - 21 24 30 29
U A - - - - - 5 4 3 14
AU - - - - - 1 0 0 3
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9.1 FHEEER
No. FEHH HIH BiFR F—7 SINEE
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ATWVATE D ~INARI D 725 R~ PR
& TRHTIhE
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9.2 RZEXA—E

No. | R*¥H REEE (HE4) ANBU(N) | 8%
2019/1/25 ] IR FH <2 e 2 MaE %« MRI
2019/4/24 EWNA— Iy D2 1 38 | W S—% Y RO L — RO
P S HIRIRSEEN#
3 | 2019/5/17 ERRAE LR 28 U MomhoEc L iE ~BREBYE
W TH2B A RE O MR 2 B S 2T 8
%~ T B %%
4 | 2019/5/29 ERARGFOR FREY Y b 20 Mk W BB A R AR
5 | 2019/6/4 R K27 Bl A B e 20 - i S 32 ###H : Mechanisms for thermosensation and
(=) pain sensation & Kk B EHR
6 | 2019/7/17 (Wk) SLH B B 22 # : MRI Clit % R % &Kt S8R
MER% R : 7 7 AT MRI AR S A%
7 | 2019/7/24 SRR AN IR iR B S 49 A EARTFERIERANT > T2 5 5 7 INERE
AHUER SR
8 | 2019/7/24 WL LKA TRRZ B (R E) 3 i TR = - o e NN SR b IE i €
9 | 6/18~19 It IR T3 32 P S A 10 WG KB - MR FREIYERE =Kl
W E
10 | 6/11~12 o] IR 713 S 3 AR 3 BRI RBR ¢ 3 TR (L H SCEANIR S,
BERRRER iR =EIRE
11 | 2019/8/27 Bl 25 D “h b RE RS KATABE
MR WS« TR REIE T N AU,
7 7 A Z MRI fEKHE B
12 | 2019/11/11 I W5 g L 2> T 17 R 0 LB Z & OIMRLE PR A FRHMERIE
T—ovay s (EIWE - X—Y - )
13 | 2019/11/18 F AR XL A 5 Jia% L T RAMEE BT 2 HEEER - N
FUEHIR
14 | 2019/12/6 Wt IR T 32 = B /N 71 M R IRRIE R V6B A R B
15 | 2019/12/13 o] 5 2 2 2 7 i B Z & DR PYR A TR B
16 | 2019/12/16 BREE KL M 1 A6 - NG 78 R HEA TR
17 | 2020/2/27 WAL BANHEE I = ik B2 & hE DOMNRLY: BEH B IR,

E G D I R RN B

2020 4F 2 ARABAEHIID A5 333

245




9.3 LHEPMRAMBMKEF &
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1 | 2019/6/19 | SSH®H ] W5 pe s FHEBEC | BRCAM BIREADHESRA | 1201
(CHEN, I- | & —¥s&igd
Shan)
2 | 2019/6/26 | ¥F¥ VT NALI | MGHAYT7 7 LUYA | BT | HREHEA T | RARZAEB/EE®R | 19
F— LR — i
3 | 2019/10/1 | HimifEz It 2R Bh EREE TZDEKEERTH | 36
&5
4 | 2019/10/11 | Wiz AL AR FHEBZ | VR T | BCR R 158
5 | 2019/10/28 | Hinifiz AP LT Bh# HRERRT | MoMRMIgzoWv | 36
T
6 | 2019/11/12 | e FHRE 2R Bh# iy % MEZL BHA | 169
DL R
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M % 515
8 | 2019/12/3 | HimifEZ AL A €1 ER LSS PSR EDL HMll | 273
¥ —h
9 | 2019/12/19 | i ERIL N EIC5% Ik — DY X LTEENC L | 330
B AL
10 | 2019/12/3 | ik ERY HiZe PERVE— NTHIRE & IR 32
11 | 2019/12/9 | #EFEEHS e IR b s Bh# K HH 2R W owrsE DILH 40
12 | 2019/12/15 | SCEBIEA FEM | ~VY —VERHRBER | #0% EKEE BEZE>%->TE | 90
TS NREEY) | Ay LB5DTL 5%
) Th R
13 | 2019/12/27 | BRI =Wk in Wb | ML > 7 7 LY A | SR HIEERIETY | EIREAORI - B | 795
2019 v x— MR AR —FFKAGE
14 | 2020/1/17 | PRI | MR IEMSARE | B0 YSTS TN A FVF ¥ RO | 40
EALIE S ik & — A 7 = X I DIYFE
YN
15 | 2020/1/28 | E#tE3IF—* IES:] e A D RS OEME L £ | 30
ROHHE
16 | 2020/3/14 | BERBIATIZEREME Y | RAERRRAE EIC5% i B2 SR S F8 D | bk
N AV SERT T Y ZREFIZ DI ?

*EE IS BEEO -2 ) =2 5 T ORHEET, WIGTERIHEZ S REBREEA R IET OBAEA - AR IRELH
O—E& LT, HANEROBBBRIZK U, Wi 3 EBEOMEHIC Lo I+ — (FE3M) 2@L, RfizE0s I %2H
MIZHEL TWE S,
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No. | @iEH | m#la Fh% P>
1 | 2019/1/1 | K¥E@E-> T\ 5 NICA TN~ ez EARRE R
2 | 2010/1/16 | G Arh R (55 I I, R FIFI T | FEARIER A0
(R AT
3 | 2019/1/17 | YL OMA H= A LWl WIRED REBL HREDT PR R | BRI
4 | 2010/2/6 | ~ U A 7 v F Ol BAELMCH £ N A~OEH~— 12 E %71 bR LR e B
TR R
5 | 2019/2/6 | < VAT 5 v N CIEE A~OISHICHIE AR T TR L HE B
BT B
6 | 2019/2/6 | 7 v MANTY Y AOBIE AP, ES S CHHEERICISH | HARKEE | THILsEsE
TR R
7 | 2019/2/7 | ¥V AEIE v N C/FR ARG AR IS BRI bR EL P B
i A
8 | 2019/2/7 | 5 v MKATEIRIEY AFFER AR R FIFI L3R | PSR
IR B
9 | 2019/3/22 | KT & B0 5 RILCINORE BB ATE M It R g RN
AN B
10 | 2010/3/28 | A7 el R FRER 4 HE A £ MARIA 22 TR G O I TSR | BRI
11| 2019/3/29 | {0 & Db & & 2 Mg &I e FUFI L3R | e memah B
AN B
12 | 2019/4/19 | Tk 31 A1 RHEBA B O SR A R £ FE g SR A B
13 | 2019/5/8 | WMATHIKZE Az e e s B
AR
14 | 2019/5/8 | HUKZEMIZ R SRR | b B
(R B
15 | 2019/5/8 | H&(EME 65 LI, ¥ % ADKEHT FAEFOH | b WA
(%) AR B
16 | 2019/5/9 | HUKEIZA 5 WeRiE LB 20— 7 IR ORISR ISR S | 91 H#iE i BT B
(R L
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BT R
20 | 2019/5/30 | Hik% (e I AN LRI A < & A8 T s B
AR
21 | 2019/6/19 | RAB>TATA H0 0 F Atk SRR | PR TR
22 | 2019/6/26 | KERCLAZ U A2 8 I D EIR BT — LD HEET SRR | 76 A B
23 | 2019/6/26 | A FAKETA A TR DAL DEALER e iR 2 7 B
24 | 2019/6/28 | [RZ 5] LIMOMRFIES H 20 IRl MG REBE | o H#H e ATy
25 | 2010/8/21 | 1M 7 5 v > o : SF - Bk v F AT FRI TSR | BRI
26 | 2019/8/30 | JAM-A 7GR Pl - IR AR 5 kN ) 7R OBAL | SRR A | e A
PSR R A B
27 | 2019/9/6 | FIARERBIFEIN AT 10 fFHGE R ERES I B
28 | 2010/9/12 | €AZ <K, D ABECHH PR AR | 76 S B
20 | 2019/9/12 | M (k5% — OB K8 Pz O R i PR Y K
(%) R A B
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