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PRIIFEL 44 44 — 21 1 18 33 0 161
HEFFZESIAR 183 158 - 356 15 70 130 0 912
JiRE T A AR 9,246,760 | 10,541,760 — 710,127,680 750,000 | 3,250,714 | 6,314,550 0 | 40,231,464
IHFES T AR 5,700,000 9,952,000 — — — 900,000 1,400,000 0 | 17,952,000
2013 &

[N 34 53 - 20 2 17 26 0 152
HRHESIMAR 173 190 298 19 58 92 0 830
ket T RA D 7,372,710 | 10,697,270 — | 8,793,860 | 1,500,000 | 3,007,200 | 4,375,910 0 | 35,746,950
THRES B AR 4,950,000 | 11,302,000 - - - 850,000 1,200,000 0 | 18,302,000
2014 FE

PRI 38 73 - 19 2 10 25 0 167
KRS R 190 256 — 339 18 36 84 0 923
R W 8,150,230 | 11,399,190 — | 9,433,630 | 1,500,000 | 1,537,080 | 3,941,860 0 | 35,961,990
THFES B AR 5,250,000 | 11,602,000 - - - 400,000 1,100,000 0 | 18,352,000
2015 EE

PRIRIFEL 41 79 — 19 1 9 25 0 174
KRS IMAR 195 266 - 314 21 34 88 0 918
BT A AR 9,944,400 | 13,911,750 — | 9,236,490 750,000 | 1,566,320 5,663,804 0 | 41,072,764
IHFES T A AR 6,000,000 | 13,252,000 — — — 450,000 1,200,000 0 | 20,902,000
2016 EE

[EiNGRT 39 62 — 20 2 10 31 2 166
HRFRSIMAR 166 224 336 23 37 125 3 914
ket TR 8,080,732 | 12,438,562 — | 9,644,230 | 1,500,000 | 2,007,150 7,899,924 | 300,000 | 41,870,598
THRESL B 7 A 5,850,000 8,850,000 - - - 500,000 1,450,000 0 | 16,650,000
2017 FE

PR 35 63 - 24 0 10 31 0 163
HFFFESIAR 150 229 — 334 0 32 110 0 855
TR 7,400,060 | 11,073,600 — | 11,364,680 0 | 1,751,230 7,331,686 0 | 38,921,256
THFES T AC D AR 5,100,000 7,940,000 - 0 0 500,000 1,400,000 0 | 14,940,000
2018 FE

PRARTRL 45 60 — 23 0 5 36 1 170
KRS IMAR 150 239 - 360 0 16 136 9 910
BT A AR 8,767,948 | 12,256,860 11,291,560 0 759,350 | 8,690,858 | 150,000 | 41,916,576
IHFES T AR 6,099,000 8,492,000 — 0 0 250,000 1,700,000 0 | 16,541,000
2019 FE

[EiNGRT 37 65 — 20 2 7 38 0 169
LEWIR SR 113 228 - 315 45 23 145 0 869
ket TR 6,320,842 | 11,016,452 — | 9,427,840 | 1,500,000 | 1,264,420 | 8,089,802 0 | 37,619,356
THAESL BB AR 5,120,000 8,770,000 - — - 350,000 1,700,000 0 | 15,940,000
2020 FE

[NGE 51 71 - 21 1 — 41 0 185
HFFFESIAR 130 218 — 333 17 — 173 0 871
iR 8,588,070 | 11,221,720 — | 9,959,520 750,000 — 110,849,790 0 | 41,369,100
THFEM LI 70 B 7,290,000 | 10,211,450 - - - - 1,900,000 0 | 19,401,450
2021 EE

PRIFEL 52 75 — 28 0 — 44 — 199
HFFZESIMAR 136 239 - 459 0 - 199 - 1,033
BT A AR 9,583,750 | 11,135,440 13,141,630 0 13,718,890 47,579,710
IHFES T AR 6,890,000 | 10,345,000 — — 0 — | 2,200,000 — 19,435,000
2022 FE

[EiNGRT 68 52 24 29 1 - 37 — 211
B TINE] 184 150 81 201 14 — 148 - 778
ke TR 12,095,460 5,975,820 | 4,327,840 | 12,726,750 750,000 — | 9,505,030 — | 45,380,900
THFESL BBy AR 9,026,000 7,050,000 | 3,450,000 - - - 1,550,000 — | 21,076,000
2023 FE

PR 63 41 33 23 0 — 40 - 200
RS R 175 116 104 177 0 — 163 — 735
R 8,617,190 4,001,200 | 4,487,360 8,016,151 0 - | 7,607,380 — | 32,729,281
THFEM LA 70 B 5,630,000 3,900,000 | 3,100,000 - - - 1,800,000 — | 14,430,000
2024 FEE

PRIERL 55 59 32 19 1 - 37 — 203
HEFFZESIMAR 161 164 93 191 9 — 136 — 754
BT SR AR 6,132,600 6,030,900 | 4,413,645 7,330,520 750,000 — | 6,728,370 — | 31,386,035
THFES T AR 4,390,300 5,394,864 | 3,086,355 — — — 1,750,000 — | 14,621,519
2025 EE

[EiNGRT 60 62 36 20 1 - 33 — 212
B TINE] 148 161 130 147 15 — 104 - 705
ke TR D 6,794,590 5,178,540 | 4,911,240 8,140,710 750,000 — | 5,887,950 — | 31,663,030
THRESL B ) AR 5,311,800 5,411,200 | 3,567,675 - - - 1,600,000 — | 15,890,675
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FEEBEHEE L TV S, AT, YL AT AR
HHSE L > 2 — (CBS) IKBWTH 77 27 MRIDEA X
Nz Z e icftbov, HifF CBS 226 b AEB RIS/
2 TENOEERH ORILEN > TWd, 2025 FE
BIREBBIRZAREREHD, 202546 A 16 HIZH 18
[l A= FAE BT ROROT R ALE RS (MRI) #EEEZ B 2 %2 B
L7, ZERTIE, EBRIHWENSR L L MRIZROD
HEFEMEICH T 2 RHOEE LR LICH T 2 HH 1T 720
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MmzT, AEHENTT 7 A7 MRIZEZHFE LT
% 5 WLl & DREIC OadE S & R 2TV, B
R FERL 2o BARIBOBETHLPIZR 722
F. ABEPHCER S 3. BIFERERICB VT 7 725 MRI
LEOEMIZ X 2HENEEMLL TR VWS LT
BHolzo BEDMRI X —5—h SO Y —2
ERTVEIRMTIEDZ DD, —f&IZ7 725 MRI %
B XD REFERBOEIRECH D, HANICRS S
A OWZEHERE S Rk ORE 2R TWVWD, —/ T, &
HFIcBWT/NEIA 11.7 7 2 7 MRI 2B OEA DT
ESINTED, 2026 FELEIEZ DREZHWEROD
FAITB VT H 7 MAEHENSE (MRI) #EER B 20
HTHLW05 IOV TH19EERR (2026/1/13~
2026/1/23 : A —NVHE#H) TR THhI T, D,
RO YY) LB, K OCEANERE O IRMATK =
(ED>TETVWZONBIRTH 3, 5. BERDEH
NAEZHRICEDETEILEED2DS,. MRITFFIZOW
TOEN - EAEEE & oE AR 2 Mk csb 32 2 &
DNEETHZLHEZONS,

122 5150 AHEARFRFREFRMAER-
FIEFHRRFR SRS VRTT L

AEFRRACIR. BREER S b R R B2 o0 RS C HRL ) 72 45
ZiH 5 T 3 il B KRR AL E SRR & R
ZELCTHWIRREZTED, TR 5MEDFHREICOR
22 2HME LTARY YRY U AR BEEML T
W5,

15EHE &3 2025 EEDO AR Y Y RY v 4 (CIBoG
EBRGE T 0 7S A4 13, 9A6H (1) i3 >
T7 L YRy R—KME - THRMI N, HEEA
. AEFRR O & RSEBE%. PIHEREEE. B L UOAEHE
REREGEEL R AR O BRH IEAC BT & & H B
B,

BT BRI BB R RALRNR - B R
FEEABB TR OB O, AL AER ST R IE (48l AE i
LM O/NRBEBIZC X 2 T9 v MBI 3 4 FHMA
FAE DL 2 OBENEME) . AEBRERER
BRI REERE M DA FE L TFEIIC X 5 THfE
HEIGINE DUKED & AtEE < FREBIRAE D72 72 Bfig) D 2D
DT ONTz, HNT, 26l D7 T v a b—20F8
FURRZ =T hiiz, 7ur 7 0% YT, £
i RKFESRIOR T — 2 BRE)EY)F 0 A H E R A%



k3 LLofEn - BiED T — X EBREINRG ~H WV E v
A - AFEL - BRELRE - U5 E~ ] B XA
FMOMEIEFTRIC K 2 TBRBEETFVEHVEA - &
B - FRAIEHE & 2 OMBERITRICB 3 2981 @ 2 D DFH
BHH, HVT, BEDWED I Iy a b= BIU
KRR X —FmsM TN, BIMERERIL8TH T, BD
b o IERRFAITON, REFE 16 ENX, AdE
RECTHHMBEEINE TETH S, (FurJuld, &
VITEB p.197 I21B#K)

12.3 % 15[ F£IEEMITFT - FTBARFEMAZE
i - REBBREF b MTEHELIASEE > 2 —

BRI VRIS T L

AFRRFCIE, 2011 4R & D AREE, TR RZEGR 2T
BEU, FHEERY e MTERELIASEE > & — (IHEHRY:
BREMEN) L ARY VRO LZFMEL TS, fKif
FEFLEO—D ¥ T2 SIS OZ RO E LA H
MTH 2, 2025 I, HHEARFE v MTEHELIIEE >
R =239 THYHB 22 b 2026 2 A 5 H (K)~2 A
6 H (&) 124 v ¥4 MERX (2% RILTRRZ L v % —
w47 ) Ciibihic, £RSEHTZEAAL LT, 4
H R KR EBE R A LR M AR R A 5e i s 4 7
P N—BfN 21T o 72,

AP IR E R EEAR. iR RIS E A — B
2. mRE MELITZEL ¥ & — 3R IE S BERAH Y B
THoteo SHEIGETT0% (5 BAEN 26 £, HE KM
W19, Rk ML > 2 — 174, HHTAMKET S
) DBMPB D o720 70T T LFATEFER 12 1 (EEEHF
6 1. BRI 44, 5Ok MELIFTEE > 2 — 24F) 2
LR XNz, MAT, RRKX—kv > arTE334D
FKRPITDNT (I 13, Bl K 124, = Ke
MEITEE > 2 — 6 . ATTRINITF 2 %), %72 2025 4F
BT R U 7242300 - FHEIEFTR. 2025 FERT
TEEZIZ &0 % TR - ARFBRINBIR D RERIFHE 21T
Teo (BT 2IEE VIIER p. 197 ICELHK)

ETLEM NG E LA b s 2R e LW
DML & ZFEETOMRZHAE LINAT e —F7 3
AT Y WX D =X LIWER L THATY T —F3 3
FHR KM, BREE MR U2 HEEIC X D &K
IMHSRE D fEIA % HiE L TV 2 Kk ML > X —
. BIZEAERE L L T2 e VHRN R EIN D B, EER
W, AR MEBESEIBERA TR T 0 7T A0 128
WTHIERARINIF e 0E#iEZ, T aFa i+ )y —2
TR M IBVWTHEKR MELIFEE Y X — 2 D
2T TED, WEHEL OBRIIEFICEETH 5,
SHEOERS VRISV L EEE LT 57 2B T
D - 1 ) OHEED IR I N B,

10 %515 [8] ALBE0F- BB ARMHT- 5K bbb 2 — GRS Y RY Y A BMEFREEH

124 340 tiBEKRFEEFREIEERZEP—
FBPRER a3 AV b VRIU L

2025410 H7H CKIEH) (cdbiBE K EET Y KR
7 7T R=ZTNA 7Y » RART, 4 EHGEER
SRR T RS SR — A ST Y a A4 > b o VR
Dy naDHEINE, AV aAf Y FSURI T ADEHN
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(3 MHERLE, MEEAEPENIE B 2 Y — BT S A HERT
FET L IR B ORRERNT, & OICEAEY AT R
U — ¥ %8 m Rl 7e A o 2 ik s 5 2 ki
L2 HROMEMEERZAIKST 52 2 TH 5,

BARBER, MRS O AV R, 16
BRI U 2R 0 T OWIFC OV T, 10412 X % 3#iH
PITbN . RalfEE e LT, ABENISERT OHME TR
£ D BRI E AW EAED) - SRAIERE & 2 D REEH RI%EE



KTl R 7 A N A NI = ¥ B ST i 1 i TR S
BEIRE D VRY — AMESBER RN LHHPIE AR 7
F RIZOWT, BEFREESCT BN RRER L DK
DADHTT= I IBEHE S — XD AIHICOWT, JLiEE KRR
EREHAEISIRE NI EETEEZ & DRI RS Z F
U723 ATREEE D BAIFEIZ DWW T, JUN KR EBE SR
gebt - ARFRAEWTAURT PEH BEABUR & b i R - B
W& H U720 o BRI DWW T, RSB
FRUGER AR MAEZEZ & D RIINA M L AARIC X %
IR R AR DRI DWW T, LB REREREE AR
WFERL - AFRAERGERT MR BARRBR L D 7 vy g < —
RUBRHIE IS BT 2 I 6% DFRREIC DWW T, B LAERSERT
PRI A > X — KBl FF—L T4 L2 X =KD
gy > 7 R% b MREREENE S - T AR S A
AR TOHH R LR BN BTV T, EEEFIE
AT 4 R R X D BREICE T 2 MK 2 B EIED
PHEFEMEIC DWW T, ALHRE R REBE AR RN A4
R & D B RE)EED & SRS N DITEI AR ZF 5 K
RIVEALFITRZOWTHEEDLD 5720 KR VEKRY
T LAIFEF 120%ZE OB D D IERRHEGRHTTD
Nico GFMREDOSMEHSE T 2ilA L LT, BEMND
RAR =t v ari{Tol, £z, MBI 7= FiF
geH (KR¥BE) PHORANTFT 4 2 v —HE2RH L,
HIRCEIE (NEH) 25 Lk, (Fur 7 A3EVIES
p.198 128#)

125 #RmEENL—Z=>J -2

AFAREE AT TR 2022 4R FE & D AEFRAEGEIIC BT 5
¥R oEfEELE MY LT, BEMFEEEZNRE L
MHEEE N L —=> 7 a— 2R L T\ 5, 2
L—=rZ7a—xi3, HEEHNCHMEL TE R
FEEAN L — = 7 a— ) 2RERKEATICCHE
LD TH 2, ttRE#fE L —= 0 7 a—XTIENE
WX KT 25, REOIRDICHIE L 72 TR
ZHDANTNS Z IR H 5, 2025 FFFEIE Ta—
AFE) & VEMRH) 2B 2O RE L 21707272
»H, Aa—-RADHREFIIT-oTELT., B¥EIrLD=—I%
ZYTEMTE2I e Bo R4 RNy F 25Tk
ERHOMEEE - > > 7R - BN o—2%2H24
H~26 HICBHfE L7z, (FEHIZESVIIES p.198 12 8#)

12.6 FEBAT - BEH & D&

AR 2022 45 7 A 21 HICEARE - HpERARE b HH#ERS
TICET 2 OiEEE RS L, HiEr I —FREML
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T&ET, 2025 FEEIX N ETEML TEZ HPEAECU
synergy program \NDZiEFIRIE |, THEAKEHBADH
FijE . MERRIESERRRN b L — =2 73— ZAADHER
K2 EDZ AL WA, 5 20E CMSAIam v 4
CEFRRFILAE) 1281 24 REZaZ0#E (6 H4H, W
ERZBME - > 74 VEEAD)I. TRAWERTOHE
HEIEEIRER (10 H 21~22 H, BEARRZZHME) ) 217572,
F 7z, 2025 FEEITAHEBE O EHEICB T 2 REF LML
ek, ZMIEERE (BEAED. 18 L5t
WM REIE R (PR Wk 2B EM L (10
H17H. AHEBRM), BRI EEEIDO URA FEHE
L. INETOFEINCET 2 RIFHE M, SHROIEENC
RIS 2 BRM 21T 5 72,

12.7 J-PEAKS

HAEMHRA SRS 5 THUSH - Fitad 2 5k
B LR FE ¥ (J-PEAKS)) ORED 2024 FEI2/TH
A ARSI EERE » LTSS 5 2 BEDERIR
SN, 0ol MR 23 2 SIKEIFIE OMSTHE
i - AMERBILR L 72 D FFE Lt R TSR EIR X8 5 Xt
RARKRF L 2 (BHRKE  imfiRY¥)) THh, fh
DUVEDEF, TRy L RLOKEM - MR RERTF 2L
REERL., —R_O7 A7 I 7T a> X7 L%
B (BRRKE D EHERRY) ) Th b, 5. HED
WRNDOREZES T 2MARFAHOEMZELE T, HR
D RERRRL T O EFR BT A 7 B 2 HEE 5 2

SLAEEARZED IR ¢ U CHEE T % J-PEAKS T,
BR D - 4R - B - N—F Y VRO B R 2
TEHARERZE) ZHikic, IR 2 R8T 2 iF5EHEES L O
MM EBILR OTER ZE U T, BRSO % 7 — 2 5
iE. PESEE, WG, AMEBERACEML. BHrte it
RFELEHPMHEICEIR T 2 KA AREOEB ZHIE L
TV, AMEFATEESE RS & U TR SHE L,
SRERFE O &S e EREMICE S 2, Rz, 4H
FWHFEATE. OPM-MEG % w72k & SRR & rIEHH
S, flifigk e OEEEIC KB MRI NA S—2F =
JOFEBEBUC T, ZFK - ZERE N ICBY 2M—BKX
A F I ADMRIRZHEAET 5,

REHERKEDRIRK2E & U THEET 5 J-PEAKS T
. SEIT 2 MoOEEERRE, J-PEAKS KERE, B3ERE
FORFREM L OEIELRD, \SXHRERE OREH
EROANDD, TR AV RAEHBL LTy —4L
AR et rFEEE —SGEH ICHETE 2 THHRERS
LAV DFERH - MREREEIFZE LR 2R L. 10 FFEIC
W MFUCHEE R w7 A 7 I 7RI a > X7 4 %HE



TR IEEHELTWS, RN TEMEINE, AkE
TARYR - BREAZHWMSREMERT 21H 5, BIK
ANCE, 2EFEMEL. Ku 257 4 v 7B, S
MRIZEDA X — ¥ FFE M O EREHAH) T 572 B
LT, BMEREE TV~ ROMRRETHLi LR REE T
N DIEFM 21T 50 2025 X, PRIRKS: & DB RE
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HRIBISEBAFAMEE 2 5 > % 2 L7z, £/2. 250
FEBER T OIS - AR HORESEZ B LT, 2026
HF2H28H~3H1HOHMET, Fujita Mind-BRIDGe
Retreat 2025 ZBAfE L7z (GAT . v 72— Lk 7L ERE),
BT, FIRRY L OIEKILEZES (3E) BXUHR
KEPLDOY A Yy b (1) ZBMEL 7,



13 [EFEAZTEE

13.1 EREEEZEES

2013 FRIC H AR AT ICERGESEZ B R0
BTN, Fio. WA O RIHEEARTRICE T 2
EFEHEEHLD EhT o fe, O EREIG RIS 2 7 2
Ya vy 7o NHILT, ZhFETIc, BONEIMLE L
T, N T~V Z (EMBL ) 47 4 A, KE (F) >~
AN YREN) A7 4 AP SN,

W5 SR L HEEARTR 2 2023 4R KIFIC S < 41, 3
BRI FHEATE AN D 23D, 2 oI EFREEEF — 208
B2, ZR MO TEBEBEERZBRMPE I TN S,
FHISEERERORBE R, 2022 FE£ X D SPIEIHEH
DHEDHTED, EEHD» L IEEE & U TARBRILNBEIRS
MmboTn3, FHEEERZERTIE, Mo MEEHFIER
M BEHE B XU ININS-DAAD FEFEMZEE TS
DHFEOHE L EHEZITo TV 5,

13.2 NINS-DAAD EIEHHEER REE

2020 FFREIT, Hi7z MDA L LT, BAREETZIK
# (NINS) & FA V258 R (German Academic Ex-
change Service, DAAD) ¥ @[T [NINS-DAAD [E %
TR E RIRFE DB S N7z, NINS OREBE (AL K
Pty &—) & FAYDRFERVEEWZHEEE & ORITBE
WCHERMS TV EHEER 0@, BXTHF LVE
B IR DR O - D DEERE OB HNE 35
bDTH 5, PHARGEDEMBIHEIIRA 2 F£HT, NINS
£ DAAD &, HEOWZE OEREKE 2 Zzh2haH s
%, EEIEFEFZEEEIC OV T O+ Rig#IcE W TH
AR P4 v omsEEsZzzh, NINS ¥ DAAD %
FErxEHBL. zhrhoENTOHOBEERDRIC, H
A R4V DEHRICE D EIGRENREE NS, NINS
fIcoFEFEBEEZ BT 5. 2020 FEITHH A
HINLH B D 2021 FEFERTH HREPITOIT,

AEBRRF TR, 2024-2025 4F BERR L RSE O £ 5 2 R
B DR Large-scale high-throughput transmission
electron microscopy) ZFEM L7z, FA YOI EIL.
Dr. Matthias HABERL (Charité Universitdtszmedizin,
Berlin) T %, 2025 4 10 A1 HKHEHIZE A ¥ HZEE 1
4 CDr. Matthias HABERL#FZEZE % 2 HERHRI L. vol-
ume EM 7 =2 DAl 7Y A M E2HBE /XA YT —>ay
i & volume EM ERERTF DORIZAICEE T 2 (HHzc 1%
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FEhiL 7z, %72, Dr. Matthias HABERL 1. 20254 11
H26 H»5 12 A 1 HiZ, RS ZFHRIC 4 HER
L. EiRoEMcBE T 2EHE X St E L, #H
FHTIZE B OZEF — 2k, AT 7S A N 2HEE 7 X >
T — a YEfE 2025 F 12 AIIFIETER S B0, 20
B min z e s X gz,

13.3 EBEMARAXEEE (B BEROERH
e V) 1P E E )

2016 4 & b 2021 FEE £ T, H=IAFPIAEAE - FRIAGH
HZ i F 2 NEND by 77 5 OISR © o EEEFE
MIREFHEIE D, D25 WVIEHTZICHET 5 720D ANIIH
ERMEXH‘T 2] Ce BN T2 TG ERHTLR
TR EZE ) MNHEMS Nz, 54020 2 72 2022 FF I3,
2023 FEED SH L WHHHATHEIMT 2 2 ¥ 2HEFIC, E
KA 1EEBR D 8 WS BT, AEB X UOBEERE T, FEif
NIz,

X HIT 2023 FFEEH B, FilzeiillAa e LT TEERH
PR ML IRESE) DR NIz, FBEMEICOVWTIE TR
HEZ, FEAEITFICBHLTEWRT Y Yy L E2HT 3
BB DM T N — T B 2 VEHEE D, B OmmWifE
AN OWTEHEEE, 70— 7 %EE & ORITATO AR
Rzl C T, BARRVEMARERED N T L 725 X 5 R EFE
HLEIRFSE & EIE AT TE R Ly YIS 1 81 2 EREIY
B EED L e b, EEKHOTRE 8570 DH
BEEKT 2EHE LR LE T, I hTnd, B
DAHTAAE L LTiE. (1] B omuwiBs oiFseE
Hr oEEMFRONM®E, (1] &7FoRkziHS H
BRI B FRE OB R, (il MrouEismEs - mkcm
F72v—2> 3y TEANOBAVY - RANKUIGE. D3
RAREIN TV S, HEERIRNE R 52525, #kbiL
THEMT 2583 KEFICDZ25HE T2 bR
HHNTWS, 2025 FEE, AP S IXBHREE TR
D olze 20264 1 HIZ 2026 FEDORNFED T F 7 VY AN
Nz,

13.4 Fw b7 —UBRERMREE (EF)

2017 £EFE, HAREWIZEM D TARAREIZICE T
2 HEBERELERE & v b 7 — 71T X BB Y ER A
S, ENBRMECHhRzZBWE T3y b v — 27 B FEF
F(TERE)) . EEEECIREBWE T2y bU—



2 RIS REZE (HE) ) oz, EHE» 513,
Mw b v — 27 BRI SE (EFR)) 12 ARFEINEEZ
PHEEMEME L LT HREX > 7 B O & HRED
XAFIZ R, FACHES MM - ERS 27 2B
ORISR DOTER &5 FETHEHE L THIRE ., &
FAEE D 2021 FEETEM L 72,

HAYOYIEETH % 2022 FEI1Z. MHHADLE IR
fENH. KR IXER U AT L FERE MR & L
TREIN, AEF»SEF. TNFETOELEIIRL
M2 P REMREAE MR OM AR DTN & w5 HET,
IRFINBIR R FHEFMEMLE L L UL, IR
10 A2 5 FE ML 72,

2023, ZHETEHEU MRy by — 2B ILE
HE] L WIOIMHHAT, 2023 FEE 25 2027 EEETDS
ERZHEMR U TaEMTbNT, AR 51 TE
Bt b v — 27 BIBSEhE ) B, TZREREIcB) 2 481K
FERE L BT - BSRES 2 7 LIS BT 2 Z DA ICET %
LS DR (RMETE - ARBRIABID) ) VIR
FECINE L THRIRE L, 2025 R D 5 1%, FERE(LH
JRE—FIFNCET XN, B SR ELUTOEEH 21T o 7,

(1) A# S X AR v & — (BN oBd% %
BV I8KDPL OB &Gz, BTSNV — T Y ZHH
FHAED 7D DIFRE 2B L 7z,
(2) AEANEBZER. SHAEANEBMEROHEBEIZOWT
. EBEEEMRZEDO PLUEHH 3 E) 2 %0 204 EAER
B#FZr LT, 2023 FE & b Andrew Moorhouse &+
(University of New South Wales Sydney, Australia) %
BT 2REL, 2024 FEE X, NEANEEZR
U TR 22 HAETRRNCHTE LU, SRR HEE L7z, 2025
£l Moorehouse 8173 The University of Sydney IZ
R I=720, HBEAKED G5 Tk L CHRFLE
1T 5720 Moorehouse fit-id, 2025 FEITAETEHIH 1 2
HAEHAE L. MZUEEI 21T o 70 £ 72 2026 FE DB D
WNE 2025 FEITATV, 2HDAEANFEHAR L 17Dt
EANE BB DB ZUE L,
(3) E BRI DI B A1) 7= E R 3 R 5T O (B H3L 52
CHEMESE 2 BIE S, B CTEEE L T 2 A E AR E DR
HIFRRE, B X A OMSEE O METENGE DR HE
ZiTo7ze BEHD LT, UTD, 2HDIRE & 1 FDFHRTE
ZERIRUL. L 72,
@O CHANG Ching-Pu (3k %)
NAF T x b =7 AFERM (RAH)  RHEZER
IRiE5: UiT -The Arctic University of Norway, Arc-
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tic seasonal timekeeping initiative (ASTT), Depart-
ment of Arctic & Marine Biology, Professor Wood
Shonafffft= (/v =z —)
@ Xiaokang Tang (5 E )
DEBR S 27 F VRRSEERET (PEHRR) A8 RA
ki %: William Harvey Research Institute, Queen
Mary University of London Clinical Pharmacology
and Precision Medicine #%t%= (£ ¥V )
it
O Prof. Sven Bestmann,
Department of Clinical and Movement Neuro-
science, Queens Square Institute of Neurology, Uni-
versity College London (UCL) (4 ¥V X)
FATERSE | R R A F 3 7 AWSEEr ALy
(4) REFEDZM X ¥ N—TH 5 AREENIIRDA = F
A4 X3 %5 56 BIAEMEEE S >R v L [The forefront
and future prospects of ion channel research] %3, 2025
FIR2ALIH»S4AHZAFCTHE2Y 7 7L Y Rt
R—IZBWTA VI A MRS,
(5) RHFEDBE X Y N—Td WAL A — 7
F A4 X§ %5 55 FAEMPER S > RP v 4 TFocus on
Biophotonics and Neuroscience] %%, 20264 1 H 28 H
2530 HIEAI TRy 7 7 LYy 22y Z—12BWT
F A RSNz,

13.5 HE55EEEMERS VRI T L & £iB
HEFARES
[The forefront and future prospects of
ion channel research

20254F 12 H 1 H-4 Hiz, AFEFEFRIFIE R & AT
EIEY YR Y LMY 7 7L v Aty X —THifH
SNz, 12 A1 HZHEFEFBHFFETREZHWTOAEH
ERRHEERE LTUID 3. el 7 2RI Z0 R
#]U. FHEANIMEHER T 2 CHRIMEL 72, ABFE
PRIFFUER 2 DK 3R AL — U (RBK) T, PN
FIGE R, ALRFRINBIZ (MEEHRRESR FIRZEELMT) 3B
7o HFES Y RI T DI —HF A4 F =& BRIFEH
%, ARFEINEEZ. PIRE—BIR (HRER) . MR EREFEZ
& CRBRKR) 2B, HHRRIZARBINBIRDHD 7=,

7 —=< & LT [The forefront and future prospects of
ion channel research] Z#1F. 4 4 ¥ F ¥ XL OEE,
AE. WhHEREREER, HRREIRETRAICRE T 2 RAImOBSEIK
ROFRENTZ, W 2DDRIEETE L, 7544 EHE
(cryo EM) & F W 7= BURL FREGERAATIC K 5. ISF 2D HFF



Lz T RAT4TD) AFF XYV RRIHED, %
Rt 7a=y MERPZaAY T2 XA—2a BT D
& D —2FM. U< cryo EMIZ k5. AERHF DA
F ¥ F v 2VDZ, T4 DB endoplasmic reticulum 12
B 24 F 2 F v 1V OBEGIROREE M. =R
TEMBBEIC L 243 F v 2D FEOHEEERD
AL, AMPA ZBED Ca? T iBEiEPEA 2 & THEX
NTELQ/RYA PDATREZINZDTIIRL, +7
=y MEEPEIY 7T 2=y FOREIC X D ERIICE
H3ZrDFHA, GluD2-Cerebellin-Neurexin & 1A% 2
K322tk FFRAEKATFE LTORENZ R

LTW2 GluD2 23, AMMERE (KR icBwTid, A
AUF XN LTHHEREL TV 2 DFREIBN
X7z,

HHE X, WA 128 OB 12RO ERRVEES
TBIZ X D ERNICE v L Eh, DS O—REHED
51BN, EAN 134, §H25 %/ TH o7z, FHLIMC,
A BEDORRARZ=HKRPITON, TOHH» L 12D a—
b N =2 2fTbNTz, W S —IBINE 12805 L.
HEEDRBUZ 116 5 TH o720 (Fu 2T 25 VIIE
p.193 128#)

11 E55EEERES VRS Y LADOBIMEDEAEE

13.6 5560 EERERES VRIT L

202641 H28 H 5 30 HIZH I CTHEEY Y RIvU 4
Focus on Biophotonics and Neuroscience| % Bifi L 7=,
SIERIE =2V 109 AT, 2D 5 B EEBHFIZ S AL
EPNEFEIZIANTH o T2 AGE TR E BRI
BT X 2 HFFEE T 2 2 T, EEHNE Rt
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T & B HEFEMBEIE DRI S, A X =YV Ik 38
WHEEED Z 4 TfEHT, R ERE AR B 3 28T L WAl
R, BIRNZIER Z2HTH o, T, BHEMEERK
FHAEFIERRAR —REROGEERIT, 20 HEDFHKRN
Holz, MHDOELRIAKRE L ORMOBER RT3 =
2T, REROWMEZE OEBLE S R— 1+ L, £iEd» 50
HETOMEZ EWHRTER X8, HRICEMMTE 2
YEDBNG, (F025 A& VIIE p. 196 1ZHBHR)



X 12 H56EEES VRO LADESEER

13.7 EERRIRES

13.7.1 MGl K2 (EY hUA—IL. HF4) LOEKE

2017 4E 9 AW AT A & McGill K228 AD X >N —
EFIGELCTH L BAFEY VRO Y AZBMB L. %72, 240
EDHENZIT o720 2 LT, 202249 A2, 54EM D
MIEE D= DT & BT o 72,

PR E DFEN R, 2018 4F 121X, AEFEHC T, McGill
REDPBH 1L NDRA Y N=%MZ T, H2EERS Y RY
v A%, 2019 4EEICIE. McGill RS T, A2 5 8
HDRAYN=ZREBLT, B3 EAEI YRV LB X
QU —rvay TEEMLUE, 2020 FEI2E, EHF
HYL, Y F74 VICTHARGRS Y ROV L 2L
Teo F20 THNFETIT, 2018 4FFE, 2019 £ 1CiE, McGill
KFED 2 NDOR¥EGED, 2hein2[E, #5 EEHEL
THFEMFAZFEML 72

2023 TR, 2024 4E 3 H 4 H-5 HIZAEHHIB VT
HHMEEFRY YRV L ZFM Lz, 512, 3H6H-15
Homf. 5 AD McGill K¥DKRFERA %2R, A HEF
IZBW T, Cryo-EM, Volume-EMIZB 523V -2 a v
THhREMU T, 2024 FEE, RKEIOEFRY Y RO T LF
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Introduction

This annual review report is submitted by the author as the external reviewer, with the objective
of assessing the performance of the National Institute for physiological Sciences (NIPS) as a whole
and offering suggestions for improvement. The report is based primarily on my 2-days on-site visit
to NIPS in Okazaki, Japan, conducted on 18-19 December 2025.

In addition to prior and onsite paperwork supplied by NIPS (the Institute), I met with the senior
management team consisting of Director-General, Vice-Director-General and Chief Chairperson,
as well as all principal investigators, representatives of junior faculty members, and postgraduate
students. I was also given a guided tour of the major research facilities. The schedule was dense
and well organized, enabling me to gain a comprehensive understanding of the Institute’s
operations and achievements. At the conclusion of the visit, an exit meeting was held to allow me
to provide initial feedback to the senior management team. These points are also elaborated in this
report.

The sections that follow begin with an overview of the past and current status of the Institute,
followed by my observations, evaluations and recommendations in detail, and end with a
conclusion.

Overview

NIPS is one of the five research institutes of the National Institutes of Natural Sciences (NINS)
that operate under the Inter-University Research Institutes system, a unique framework in Japan
for supporting centers of excellence in different disciplines at the national level. This system not
only promotes cutting-edge research but also provides large-scale facilities and research materials
openly accessible for collaborative projects. Established in 1977, NIPS is the only medical science
related Inter-University Research Institute. It has two nearby campuses: Myodaiji campus, which
hosts most of the research groups, and the Yamate campus, which is shared with other NINS
research groups.

As of October 2025, NIPS comprises approximately 80 academic staff, 30 technical staff, 30
postdoctoral fellows, and 30 graduate students. The administration office is shared among other
NINS institutes. Among the academic staff, 25 are visiting professors or researchers. The executive
leadership consists of the Director-General (Prof. Tadashi Isa) who was newly appointed in 2025,
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along with the Vice-Director-General (Prof. Keiichi Kitajo) and the Chief Chairperson (Prof.
Masaki Isoda). They are supported by five chairpersons, each responsible for a key functional area:
cooperative studies, animal experiments, safety and research ethics, public affairs and security, and
education.

Under the four research departments: molecular and cellular physiology, homeostatic regulation,
fundamental neuroscience and system neuroscience, there are 15 divisions of research each led by
a principal investigator (PI). In addition, four research centers collectively house 18 technique-
oriented research sections that provide specialized support and resources to researchers both within
and across the broader scientific community. Beyond directing their own research divisions, many
PIs also contribute actively to the work of these research centers. NIPS also assumes a major role
in managing the Centre for Animal Resources and Collaborative Study, a joint facility shared with
other Okazaki institutes.

Positions for PIs are publicly advertised, and successful candidates undergo an assessment period
before being appointed as full, tenured professors. Associate professors follow a similar
recruitment and evaluation process. However, they are not eligible for internal promotion to full
professor. Assistant professors are appointed on a five-year term, which may be renewed once, and
subject to satisfactory performance, for an additional five years, allowing a maximum tenure of
ten years. It would be uncommon for assistant professor to be internally promoted to associate
professor.

The income of NIPS comes primarily from government budget (approximately 54% in 2024) and
external budgets (approximately 46% in 2024). However, more than a decade of continuous
reductions in government allocations has placed significant financial pressure on the institute. As
a result, NIPS faces increasing challenges in sustaining its operations, maintaining essential
services, and supporting research activities at their current scale.

Observations, Evaluations and Recommendations

Before my review visit, NIPS is well known to me as a center of excellence in physiological
research, with an emphasis in the discipline of neuroscience. It was only through the 2-day visit
that the three missions of NIPS, namely, research, collaboration and education became clear to me.
This understanding enabled me to have a much stronger sense on the operation of NIPS and also
in appreciating its achievements. The observations, evaluations and recommendations are
therefore elucidated according to these three domains and with a section on other issues.

RESEARCH

There are several goals with respect to research functions in NIPS: 1) individual research studying
physiological functions, from cells and molecules up to whole body in human and social functions;
2) research hub, organizing workshops and symposia and access of core facilities; 3) provision of
research materials like viral vectors, transgenic animals and Japanese monkeys, the latter under
the auspices of the National Bio-Resource Project.
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(a) Research focus

The overarching aim of research is the elucidation of the human body functions. Over the years,
there have been transitions of the major research fields within the Institute, from general
physiology like circulation and metabolism, to focusing on brain functions in the past decade, and
now encompassing homeostasis of body and brain, as well as social function and activities. The
current research areas of NIPS can roughly be divided into 4 main areas: homeostasis, molecular
and cellular physiology, basic functions of the brain and human brain functions. Investigations
span from the levels of genes, molecules and cells to body functions and behaviors. Both model
animals and human are subjects of investigation. A variety of animals models including Drosophila,
amphibians, rodents and monkeys are employed for the purpose.

(b) Research infrastructure

The Institute 1s well equipped with state-of-the-art research facilities, particularly imaging
equipment like advanced 2-photon microscopy for deep imaging, 2-photon lifetime fluorescence
microcopy, super-resolution microscopy, cryo-EM and multiple MRI machines, providing
seamless imaging capability targeting molecules, cells, circuits, organs and whole organism. Some
microscopies are built by Pls themselves. Ample research space in the two campuses is also
provided to each PI. A well-equipped and organized animal facility provides good support to
researchers in the Institute.

(c) Research quality and outputs

The arrangement to meet individual PI in person or by tele-conference was very useful for me to
gain first-hand knowledge of the works conducted by different labs. Although this review covers
the whole institute, and therefore the names of individual PI will not be mentioned, I am very
impressed by the world-class research conducted by many faculties in the Institute. Of particular
significance is the fact that many faculties also contribute to the other missions of the Institute,
namely, to facilitate collaborations nationally and internationally, and to supply valuable research
materials. Many Pls are in fact at the forefronts of technical innovations, like advances in
microscopy technology and generation of viruses with unique functions, that are highly beneficial
to the global scientific community.

Evaluations and Recommendations

o NIPS demonstrates outstanding excellence in physiological sciences, with an emphasis on
neuroscience, consistently producing high-quality research outputs. In terms of the proportion
of top 10% publications, NIPS compares favorably with leading Japanese institutions such as
the University of Tokyo, Kyoto University, and RIKEN, Its researchers contribute across a broad
spectrum of physiological investigation, leveraging cutting-edge technologies and
interdisciplinary strategies to advance the field. A key strength of the Institute lies in its
comprehensive, multi-level research framework, which spans molecular and cellular
mechanisms, organ-level functions, and whole-organism physiology. This integrative
perspective not only deepens understanding of complex biological systems but also enables
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holistic and mechanistic interrogation of the human body, positioning NIPS as a critical hub
for innovative and translational physiological science.

e NIPS's strong emphasis on brain science is both a strategic strength and a limitation. This focus
is understandable, as the Institute’s size and resources cannot support a fully diversified
physiological portfolio without weakening overall impact. Concentrating on brain physiology
has successfully built the critical mass and visibility that underpin NIPSs leadership in
neuroscience. At the same time, selectively expanding into other physiological systems, such as
cardiovascular or gastrointestinal research, could broaden the Institute s scientific scope and
enhance its representation of the wider discipline. Such targeted diversification would
complement rather than dilute the brain-science mission, creating opportunities for
interdisciplinary work. This is particularly relevant given the growing importance of brain—
periphery interactions, including gut—brain signaling, neuroimmune pathways, and metabolic—
neural feedback loops. Engaging these areas strategically would strengthen the breadth and
integrative power of NIPS research while reinforcing its role in holistic physiological science.

e Collaboration across research groups, common in many international institutes, appears less
visible at NIPS. This may partly reflect the Japanese academic system, where a division is
typically led by one PI with junior faculties, naturally fostering collaboration within a unit but
not necessarily between independent PIs. However, inter-PI collaboration is crucial for
addressing broader, multidimensional scientific questions. To strengthen this, future Pl
recruitment could consider not only research excellence but also potential synergy with existing
groups, enabling the Institute to build collaborative clusters capable of tackling major scientific
challenges aligned with its mission and supported by its infrastructure. At the same time, NIPS
should preserve its tradition of bottom-up, investigator-driven research, which remains
essential for fostering creativity and innovation.

e From discussions with individual group leaders, it is evident that several research projects
already possess, or have begun to demonstrate, clear potential for commercial application. In
fact, some have already initiated the process. However, commercialization does not appear to
be proactively supported or systematically encouraged. This may result in missed opportunities
both for showcasing the Institute’s scientific achievements to a broader audience and for
generating financial returns that could further support NIPS's research mission.

Within the broader domain of brain science, two areas with potential for further strengthening
at NIPS are molecular neuroscience and computational/theoretical neuroscience. Although the
Institute hosts excellent molecular neuroscientists, the institutional support structure across
Centers and shared research facilities appears to offer limited vibrancy in molecular
neuroscience. Enhancing infrastructure and technical support in molecular and cellular
neurobiology would better empower existing expertise and attract new talent in this
foundational area. A second area poised for development is computational and theoretical
neuroscience. Rapid advances in artificial intelligence, large-scale neural recording
technologies, and data-intensive neuroscience have created a global demand for strong
computational expertise. Strengthening this domain, whether through strategic recruitment,
dedicated computational resources, or closer integration of theory with experimental programs,
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would not only modernize the Institute’s research portfolio but also position NIPS at the
forefront of emerging brain-science paradigms that rely on sophisticated modeling, machine
learning, and systems-level analysis.

e Another promising direction that Institute has expanded into is research on human brain
function. This is commendable not only because it aligns directly with the Institute’s core
mission of understanding human physiology, but also because human-focused neuroscience
provides a natural bridge to translational opportunities. Strengthening this area through
advanced neuroimaging, cognitive and systems neuroscience, or clinical collaborations would
help connect fundamental discoveries to human health and disease, thereby broadening the
societal impact of NIPS research and enhancing its visibility in both academic and applied
domains.

COLLABORATION

A second mission of NIPS is fostering scientific collaboration, which is realized mainly as
collaboration between Pls and external investigators, the access of major equipment by external
investigators and the provision of research materials to external parties. There are also formal
MOUs between NIPS and a number of overseas institutes in Asia, Europe, North America and
Australia, to facilitate international collaborative research in various fields. In particular, generous
support to collaborators is provided by NIPS, including waiving of access to the major facilities,
transportation and free accommodation.

A large number of collaborative projects were conducted, e.g. over 200 in the year of 2024,
between NIPS and different types of national universities, especially within the Chubu and Kinki
region. The accumulated number of such projects from 2009 to 2024 is over 2700, showcasing the
contribution of NIPS to the mission of collaborative research. Among these, there are over 90
projects in collaboration with overseas partners.

Formal schemes of collaborations also operate under the Japan-US Brain Research Cooperation
Program, the Advanced Bioimaging Support framework and the Brain/MINDS initiative.

Evaluations and Recommendations

o The Institute does play a crucial role in promoting inter-institutional collaboration both within
and outside the country. Not only the sharing of major facilities like the cryo-EM, fMRIs and
the breeding of Japanese monkeys contribute greatly to this mission, technical expertise of some
Pls, e.g. transgenic animals’generation, viral constructs, advanced microscopy are also crucial
towards this undertaking.

o From meetings with individual Pls, it is evident that collaborations with external partners are
active, and that the provision of research materials such as viral vectors and transgenic animals
has become routine practice. While the number of collaborative projects reflects a healthy level
of engagement, the outcomes of these collaborations are less clearly documented, making it
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difficult to assess their overall impact. It may therefore be useful to establish quantitative
measures that capture both the depth and breadth of collaborative activities, as well as their
scientific and translational outputs. If such assessments are not already part of internal auditing
processes, implementing them would help the Institute evaluate the cost-effectiveness of
resource allocation toward this important mission and identify areas where collaboration could
be further strengthened.

e As NIPS considers expanding its research toward more human-related studies, it is worth noting
that, even though NIPS is the only medically oriented institute within NINS, it currently lacks
formal institutional links with clinical partners. While informal collaborations between
individual Pls and clinicians do exist and have already enabled productive scientific exchanges,
the absence of official agreements may limit the scope, continuity, and impact of such
partnerships. Establishing formal collaborations with hospitals, medical schools, or clinical
research centers would not only strengthen the translational relevance of NIPS's work but also
create structured pathways for accessing patient cohorts, clinical data, and applied research
environments. Proactively pursuing such institutional partnerships would therefore help bridge
fundamental physiology with clinical application, further advancing NIPS's mission in
human-focused biomedical science.

o Although NIPS maintains a number of formal collaborative agreements with external
institutions, it is not entirely clear how actively these partnerships are functioning or whether
systematic annual reviews or outcome reports are conducted. Establishing greater transparency
in the effectiveness and outputs of these collaborations would be valuable for internal
evaluation and strategic planning. In any case, expanding such collaborative initiatives is
strongly encouraged, as they not only diversify and enrich the Institute s research portfolio but
also help elevate its visibility and standing in the international scientific community.

EDUCATION

NIPS belongs to the Inter-University Research Institutes that constitute the Graduate University
for Advanced Studies, the SOKENDALI, in nurturing the next generation by training PhD students.
Currently there are around 30 students enrolled for the PhD degree in individual laboratories. NIPS
provides multidisciplinary training in the form of neuroscience lectures and research.

In addition, there are trial enrollment for domestic students and also NIPS internship for overseas
students, to enable them to gain some first-hand experience of research life in the institute. NIPS
also provides ‘NIPS Training Course’ on physiological experimental techniques for about 100
young researchers.

Evaluations and Recommendations

e Given the size of the Institute and its educational mission, the current number of graduate
students appears relatively low. Nevertheless, feedback from the students themselves indicates
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that the research environment is highly positive, reflecting the supportive conditions and
high-quality mentorship provided at NIPS. This strong training environment is an asset that can
be more fully leveraged.

Graduate students constitute an important research resource, and increasing their numbers
would benefit both ongoing research activities and future talent development. Some current
students that I met commented that they had limited awareness of NIPS before joining,
suggesting that visibility and outreach efforts could be improved. More proactive and strategic
recruitment campaigns, both domestically and internationally, would help attract high-quality
students, creating a mutually beneficial situation where students gain excellent training while
the Institute gains additional research capacity.

The Institute could also strengthen its appeal by highlighting graduate student life more
prominently on the NIPS website. Experience-sharing articles, testimonials, interviews, and
success stories would help prospective students better understand the supportive research
culture and opportunities available. Showcasing alumni trajectories could further reinforce
NIPS s reputation as a strong training ground.

Discussions with PhD students suggest that there may be limited opportunities for them to
interact with one another outside their research groups. To address this, the Institute could
consider establishing a graduate student association (if one does not already exist). Such a
group could organize scientific, social, and wellness-related activities, helping foster a stronger
sense of community and enhancing student well-being. An annual research day for them to
share their works can also enhance scientific exchange.

OTHERS

Although the Institute has been performing at a very high level, it currently lacks a clearly
articulated, forward-looking strategic plan. Such a plan could articulate not only scientific
directions but also broader institutional goals, such as talent development, internationalization,
infrastructure renewal, translational initiatives and community engagement. The present
transition to a new Directorship provides an excellent and timely opportunity to develop a
comprehensive multi-year strategy. The strategic plan would also enhance transparency, align
stakeholder expectations, and reinforce NIPS's position as a national leader in physiological
and neuroscientific research.

I am not aware of any regular meetings or other opportunities that the stakeholders of the
Institutes including faculties, postdocs, graduate students and technical staffs have the
opportunities to come together for updates and discussions concerning institutional matters.
My impression, which may be incomplete, is that such gatherings are relatively infrequent.

During my discussions with graduate students, concerns have been raised regarding the limited
use of English as a medium for scientific seminars and internal communication. Given that
NIPS positions itself as an institute committed to international collaboration and aims to attract
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researchers and graduate students from around the world, the pace of internationalization
needs to accelerate. In particular, greater and more consistent use of English in seminars,
official documents, email communication, and other institutional channels would help create a
more inclusive environment for non-Japanese members.

In terms of visibility and external positioning, raising the international profile of the Institute
should be a priority. During my visits to RIKEN Center for Brain Science (CBS) and the
Okinawa Institute of Science and Technology (OIST) that share aspects of NIPS's mission, |
observed that these institutions maintain noticeably higher global visibility, particularly
through their internationally recognized workshops, symposia, and outreach activities. By
comparison, NIPS's own flagship events appear to be less widely known. Increasing the global
reach of NIPS-branded workshops, symposia, and scientific events through more proactive
promotion would significantly enhance the Institute’s reputation and attract external
collaborators.

In terms of visibility and attracting prospective students and collaborators, the Institute's
website, although rich in detailed information, could benefit from a more user-friendly design.
While the current site provides comprehensive content, the volume and density of information
may overwhelm first-time visitors. For example, the distinction between Divisions and Centers
under the “Search by Group” section may be confusing at first glance, suggesting the need for
clearer categorization or improved labeling. Enhancing the site’s design and usability would
improve its ability to attract high-quality students and international collaborators.

Although the Institute shows a healthy gender balance among technical staff and graduate
students, the gender representation at the PI level remains a concern, as there is currently only
one female Pl. This imbalance highlights the need for more intentional efforts to promote
diversity in future faculty recruitment. Actively considering gender representation in upcoming
hiring rounds would help foster a more inclusive environment.

Financial constraints may limit the Institutes flexibility in launching new initiatives and
pursuing long-term strategic planning. While 1 am not fully familiar with the funding
mechanisms in Japan, it is worth noting that many research institutes globally have
strengthened their financial sustainability by proactively engaging in translational
opportunities. This is especially relevant for NIPS as it increasingly expands into human-related
research, where the potential for clinical and commercial applications tends to be higher. I do
not know whether NIPS currently has dedicated support for managing intellectual property,
technology transfer, or the development of spin-off companies. Such infrastructure is crucial
for translating scientific discoveries into practical applications and ensuring that the Institute
benefits from them. At my own university, which places a strong emphasis on technological
innovation, revenue generated from equity in spin-off companies represents a significant
income stream. Establishing similar mechanisms at NIPS, if allowed by the law, could not only
increase financial resilience but also incentivize innovation and enhance the Institute’s overall
impact.
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Conclusion

It is beyond doubt that NIPS is a world-class research institute, making significant contributions
not only through its excellence in fundamental physiological research and in training the next
generation of life scientists, but also through its important national role in facilitating collaboration
across and beyond Japan. I believe that the global scientific community would benefit greatly from
knowing more about the outstanding work done here, and elevating NIPS’s international visibility
would be a meaningful next step.

The research environment at NIPS is exceptional, from the state-of-the-art facilities to the generous
lab space and well-organized shared resources. What impressed me even more, however, were the
people. Every PI I met conveyed remarkable passion for their science, and at the same time
demonstrated an admirable willingness to collaborate, support colleagues, and share expertise with
genuine generosity. This culture of openness and collegiality is truly commendable. On a personal
note, I feel privileged to have had the opportunity to learn about NIPS in such depth. My visit has
been intellectually enriching and deeply enjoyable.

Naturally, challenges remain. The financial landscape is not easy, and it appears that PIs will need
to secure more external funding to sustain and expand their research ambitions. Given their
scientific strength and the high quality of the work being carried out, I am confident that this is
well within reach.

With Prof. Isa now leading as the new Director General, this is an opportune moment for the
Institute to articulate a clear 3 to 5-year strategic plan. Such a roadmap would help NIPS build on
its strong foundation and reach new heights in the near future.

Finally, I would like to express my heartfelt thanks to everyone at NIPS for making my review
visit a truly rich, warm, and inspiring experience. It has been an honour to spend time here, and [
look forward to seeing the Institute continue to flourish.
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1 DFHREEMITMRE MEEEERFERPT (AREFSLABIR) DT

1.1 Professor Sung Joon Kim

(Seoul National University College of Medicine, Seoul, Korea)

Overall Assessment

As an external reviewer, I am pleased to provide an
assessment of the research activities conducted by the
Division of Biophysics & Neurobiology led by Professor
Yoshihiro Kubo at the National Institute for Physio-
logical Sciences (NIPS). The Kubo Laboratory main-
tains a highly specialized and technically rigorous focus
on elucidating the structure-function relationships and
pharmacological regulatory mechanisms of ion channels
and receptors, which are fundamental to neuronal ex-

citability and various physiological functions.

The publication record of the Kubo Laboratory over
the past five to six years (2020 - 2025) is exception-
ally strong, demonstrating a high degree of scientific
rigor and productivity. The list encompasses 15 origi-
nal research articles, with a striking number appearing
in historically demanding and discipline-defining jour-
nals such as Proceedings of the National Academy of
Sciences USA (PNAS), Nature Communications, The
Journal of Biological Chemistry (JBC), and The Jour-
nal of General Physiology (JGP). Considering the small
number of research members in the Laboratory, this
consistently high-level output underscores their com-
mitment to addressing complex questions with bio-
physical thoroughness, methodological robustness and

mechanistic clarity.

The laboratory’ s success is anchored in a strategic and
innovative approach to complex biophysical problems.
A characteristic feature of the Kubo Lab is its rigor-
ous focus on high-resolution mechanistic detail. The
primary research platform utilizes heterologous expres-
sion systems, notably Xenopus oocytes, which facili-
tates both high-throughput ligand screening and so-
phisticated kinetic analysis. The team skillfully inte-
grates classical electrophysiology (two-electrode voltage

clamp) with advanced optical methodologies. The use
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of Voltage Clamp Fluorometry (VCF) and FRET al-
lows for the real-time correlation of macroscopic chan-
nel current with the dynamic conformational changes
and structural rearrangements of specific channel do-
mains, providing definitive proof of molecular mecha-
nisms. Also, their research portfolio is diverse yet co-
hesive, spanning critical molecular families, including
GIRK channels, Two-Pore Domain K+ (K2P) channels
(THIKSs), Two-Pore Channels (TPCs), and G-protein
coupled Receptors (GPCRs).

A particularly enjoyable aspect of this review was the
evidence of a vibrant culture of scientific serendipity.
The team clearly possesses a keen ability to spot un-
expected or unusual phenomena that deviate from the
initial hypothesis. This readiness to follow a “happy
accident,” coupled with a creative and insightful inter-
pretation of anomalies, has consistently led to some of
the most surprising and impactful findings of this re-
view period. This imaginative approach, demonstrated
clearly in the work presented by researchers such as Dr.
Tateyama and Dr. Shimomura, makes the Kubo Lab’s

research truly exceptional and exciting.

Detailed Research Highlights (2020-2025)

The body of work is organized below by molecular tar-
get, highlighting key breakthroughs in regulation, func-
tion, and mechanism. I would like to summarize their

achievements into four sections.

1. GIRK Channel Regulation and Novel Pathways

The studies on G-protein-gated inward-rectifier K+
(GIRK) channels yielded several paradigm-shifting
findings:

1.1 (#1) Dr. Chen and Professor Kubo: Regulatory
Mechanisms of GIRK Channels



The first research presentation, primarily led by for-
mer lab member Dr. I-Shan Chen (currently Assistant
Professor of Pharmacology at Wakayama Medical Uni-
versity), focused on the regulatory mechanisms of the
GIRK channel by novel ligands: the antiparasitic drug
Ivermectin (IVM), which causes activation, and the an-
tihistamine drug Terfenadine (TER), which causes in-
hibition.

Initially, these studies were designed with the primary
goal of screening a chemical library to find new ligands
for an orphan GPCR (G-protein coupled receptor), us-
ing the GIRK channel only as an indicator (readout)
of GPCR activity. However, in a beautiful example of
scientific serendipity, the discovered compounds were
shown to act directly on the GIRK channel itself, by-
passing the GPCR. The most impressive achievement
of this work is the subsequent deep mechanistic analy-
sis. The researchers successfully pinpointed the specific
region within the GIRK channel’s molecular structure,
and even the critical amino acid residues, that play the
key role in mediating both the activation by IVM and
the inhibition by TER. This research not only provided
new pharmacological tools but significantly advanced
our structural understanding of GIRK channel regula-

tion.

1-2 (#2) Chen and Kubo: A novel ion conducting route
besides the central pore in an inherited mutant of GIRK

channel

This landmark study on the inherited GIRK mutant
(Kir3.2G156S) revealed the existence of a second, non-
canonical monovalent cationic (K+-dominant) perme-
ation pathway distinct from the central pore. Crucially,
this secondary pathway conducts K+ and Li+ and is
insensitive to the central pore-blocker TPN-Q. Single-
channel analysis provided strong evidence suggesting
four sublevels, implying the existence of four such sec-
ondary pathways within the tetrameric GIRK struc-
ture. This represents a fundamental revision of ion
conduction theory in K+ channels, and opens to the
plausible similar mechanisms in other cation channel

families.
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1-3 (#3) Liu and Kubo: Structural determinants of the
direct inhibition of GIRK channels by Sigma-1R antag-

onist

The research established that the Sigma-1R antagonist
BD1047 acts as a potent direct inhibitor of GIRK chan-
nels (GIRK4). The mechanism involves BD1047 com-
peting with the activator IVM for a shared or overlap-
ping binding pocket, providing a molecular basis for
GIRK channel crosstalk with this important class of
drug targets.

1-4 (#4) Liu and Kubo: Structural determinants of the
inhibition of M2R by Sigma-1R

Extending this line of inquiry, the team delineated how
Sigma-1R (S1R) expression specifically inhibits GIRK
current mediated by the G-protein coupled muscarinic
M2R. A key finding was identifying Ala401 in the TM6
helix of M2R as the critical residue governing this SIR-
dependent inhibition, suggesting a complex physical or
functional coupling between a GPCR and the S1

R chaperone. The most intriguing point of this study
is a suggestion of interaction with the cytoplasmic tail
of S1IR or change the cytoplasmic structure of M2R,

which requires further investigation.

2. K2P Channel Regulation

2-1 (#5) Tateyama: Regulation of the two-pore domain
potassium channel, THIK-1 and THIK-2,by G protein

coupled receptors

This work demonstrated that the two-pore domain
K+ channels THIK-1 and THIK-2, typically considered
background channels, are functionally regulated (acti-
vated) by both Gi/o-coupled and Gg-coupled receptors.
This adds significant complexity to the understanding
of their physiological roles, particularly in immune and

nervous system cells.

2-2. (#6) Tateyama: Biphasic regulation of the THIK-
1 channel by the Gi/o-coupled adenosine receptor A1R,



In this study, a sophisticated analysis revealed that
the Gi/o-coupled Adenosine A1R agonist, adenosine,
induces a biphasic effect on THIK-1: a rapid initial
inhibition followed by a slower, more sustained acti-
vation. This time- and concentration-dependent dual
regulation suggests multiple distinct downstream sig-

naling pathways converging on the channel.

2-3. (#7) Tateyama: Inhibitory effect of 17 -estradiol

on the two-pore domain THIK-1 channel

The study identified the specific inhibition of THIK-1
by the steroid 17 -estradiol. Critically, the inhibitory
effect was abolished by mutations at F145A and F276A,
strongly indicating a direct interaction/binding site for
the steroid within the channel structure. Although the
required concentration of 17 [-estradiol is relatively
high, which cannot provide a physiological implication
yet, the results could be a major contribution to K2P

pharmacology.

3.

demonstrated by methodological innovation

Organellar ion channel, novel mechanisms

3-1. (#8) Shimomura: Gating mechanisms of Two-pore
channel (TPC)

TPCs are unique as they feature two pore-forming do-
mains within a single subunit TPCs are primarily lo-
cated on the membranes of acidic organelles such as
endosomes and lysosomes, making them critical regu-
lators of the endo-lysosomal system’s ion homeostasis
and signaling. Their activity is tightly regulated by
specific endo-lysosomal lipids and the messenger, par-
ticularly PI(3,5)P2 and NAADP. Functionally, TPC ac-
tivity controls Ca2+ release from these stores, which
is essential for numerous cellular processes, including
membrane trafficking, autophagy, viral infection, and
immune response, making them important therapeutic
targets for various diseases including lysosomal storage
disorders and cancer. Although the TPC3 studied by
the lab may not be a mammalian channel, its inves-
tigation still holds significant informational value and

experimental convenience.

113

Because of its specific expression characteristics in the
plasma membrane, it may allow for easier and more ro-
bust functional studies when expressed in heterologous
systems like Xenopus oocytes. Dr. Shimomura could
discovery intriguing features such as PII(3,4)P2 mod-
ulation with ‘loose’ PI selectivity. Using the Voltage-
Clamp Fluorimetry (VCF), Dr. Shimomura dissected
the complex gating of the plant TPC3 (PmTPC3).
The VCF signal tracked two distinct VSD2 conforma-
tional changes (F1/F2) corresponding to two sequen-
tial components of channel activation. The key residue
Pheb14 was identified as controlling the transition into
the second, high-conductance state, providing an un-

precedented molecular roadmap for TPC function.

3-2. (#9) Shimomura: Photosensitization of KcsA K+

channel with unnatural amino acids

The KcsA K+ channel, a well-characterized bacterial
potassium channel often used as a model for studying
channel structure and gating mechanisms, particularly
in the pore and selectivity filter. This project success-
fully applied the genetic code expansion technique to
incorporate an Unnatural Amino Acid (UAA), pAcPhe,
into the KcsA channel. The UAA, when incorporated,
acts as a photosensitizer. Upon exposure to a specific
wavelength of light (e.g., UV or visible light), the sen-
sitizer becomes chemically active. This light activation
induces a highly localized chemical reaction, which then
modifies nearby amino acid residues. By performing
electrophysiological experiments, the researchers mea-
sure how the light-induced chemical modification af-
fects the channel’s function, specifically its gating. The
core significance lies in achieving highly localized and
specific chemical perturbation of the protein structure,
which provides finer spatial resolution than traditional
techniques. By utilizing light to chemically "freeze” the
channel in specific conformations, the method enables
the capture of transient or dynamic structural states,
thereby creating a direct correlation between structure
and function. This ability to manipulate channel gating
with light provides foundational data for understand-
ing how KCsA and related mammalian K+ channels
open and close, specifically detailing the proximity of

residues in the activation gate. Furthermore, the ap-



proach serves as an innovative model for developing
new chemically assisted optogenetic tools, contributing
broadly to the field of light-controlled biological pro-
cesses.

4. Collaborative and Cross-Disciplinary Re-

search

A crucial mission of this Institute (NIPS) is to lever-
age its unique strengths and cutting-edge resources
to enhance and refine collaborative research projects
proposed by researchers both domestically and inter-
nationally, especially those within Japan, aiming to
achieve highly advanced outcomes. This aspect of the
evaluation was particularly intriguing. The collabora-
tions presented demonstrated highly creative and in-
novative achievements, providing compelling evidence
that powerfully reaffirmed the significance and unique
value of NIPS’s existence. The ability of the Kubo Lab-
oratory to engage in these partnerships and elevate the
resulting science to such a high level underscores the
Institute’s essential role as a central hub for advanced
physiological research.

4-1. (#10) Shimomura and Yamashita Lab: Chloride
dependence of taste receptor T1Rs

The project between Dr. Shimomura and the Ya-
mashita Lab on the Chloride dependence of T1R taste
receptors is a prime example of NIPS’s unique value,
integrating high-resolution structural biology with pre-
cise functional analysis to achieve a highly creative and
significant discovery in taste physiology. The research
delivered a significant and unexpected finding: the T1R
receptors, known previously only for sensing sweet and
umami tastes, are also regulated by Cl-. Through a
combination of X-ray crystallography and functional
analyses, the team confirmed that Cl- ions bind specif-
ically to a site on the T1R3 subunit’s extracellular
ligand-binding domain (LBD). This binding, even at
low millimolar concentrations, induces the conforma-
tional change necessary to activate the receptor. This
discovery suggests a novel pathway for detecting salt
taste, specifically the pleasant or preferred salt sensa-

tion often associated with low Cl~ concentrations, that
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This

achievement perfectly showcases NIPS’s mission pro-

is distinct from the traditional Nat channels.

moting the collaboration.

4-2. (#11) Shimomura and Honma Lab (collabora-
tion): Characterization of the toxins from marine ani-

mals

In collaboration with the Honma Lab, this screening
effort characterized toxins from Sea Anemone (SHTX).
The toxins exhibited paralytic activity and, most no-
tably, were shown to act as competitive ligands for Kv1
channel blockers (a-dendrotoxin) at the synaptosome
level, marking progress in the initial stages of new drug
discovery. The SHTX peptides could serve as a starting
point (lead compound) for developing new therapeu-
tics targeting Kvl-related diseases (e.g., autoimmune
conditions or neurological disorders). The structure
of protein sequence confirmed from the B-10 fraction
showed similarity to the sequences and deduced struc-
ture of Hydra actinoporin. The "First identification of
toxins from black coral (Umi-Karamatsu)” is a notable

achievement in marine science.

4-3. (#12) Tsukamoto Lab and Kubo (collaboration):
Optical modulation of ion channel activity by opsin,
light-sensitive GPCR

The collaboration was based on the Kubo lab’ s ex-
pertise in ion channel biophysics (using GIRK chan-
nels as a readout) and the Tsukamoto Lab’ s skills
in opsin characterization and engineering. Acro-opsin,
which couples preferentially to the Gi/o pathway, and
the downstream Gp~v-activated GIRK channel served
as the high-throughput readout for signaling activity.
They demonstrated that the S94A mutation in Acro-
opsin causes a ~ 10nm red-shift in the activated state’
s absorption spectrum. This mutation significantly in-
creased the spectral separation between the activated
and resting states, reducing the “OFF” light’ s unin-
tended activation of downstream Gi/o-biased signaling
(indicated by the GIRK readout), thereby enhancing
the precision of the optical control system for the biased
Gp~-activatd GIRK channels. This study, published in

PNAS (2023), represents a substantial advancement in



the field of optogenetics. It demonstrated that sub-
tle molecular engineering can dramatically improve the

temporal and spectral specificity of light-sensitive tools.

4-4.  (#13) Saitoh Lab and Kubo (collaboration):
The heat sensitivity of TRPV1 from tailed amphibians

which prefer cooler environments.

This comparative study provided a molecular explana-
tion for the cold preference of tailed amphibians (e.g.,
Axolotl) published in Nature Communications in 2023.
The team found that their TRPV1 channel, the major
noxious heat sensor, has a significantly lower heat ac-
tivation threshold (around 34°C for Axolotl) compared
to the mammalian threshold (~ 43°C). This biophysical
adaptation explains why they exhibit a noxious behav-
ioral response to even moderately warm temperatures.
Further investigation into the molecular structure, po-
tentially through mutagenesis studies (as hinted in the
published abstract/related findings), revealed that the
altered heat sensitivity is likely attributable to just a
few critical amino acid changes in the ARD domains
of the channel structure that fine-tune its tempera-
ture response. This finding is highly significant for un-
derstanding thermosensation and evolutionary adapta-
tion. The biophysical adaptation of the TRPV1 chan-
nel provides a clear, molecular mechanism explaining
why these amphibians exhibit a noxious or avoidance
behavioral response to even moderately warm temper-
atures (>34°C). For an aquatic species adapted to cold
water, this lowered threshold effectively turns moder-
ate warmth into a pain or danger signal, driving the

animal to seek cooler water, a thermal niche.

4-5. (#14) Shimomura, Kubo and Saitoe Lab (col-
laboration): An extracellular K+-gated Cl- channel,
DmAlka

They identified DmAlka from Drosophila as the first
known animal protein to function as an extracellu-
lar K+ sensor, specifically operating as a Cl- channel.
The work established a unique K+-dependent "mode-
switching” mechanism. Furthermore, the team demon-
strated that a similar K+-gated Cl- permeability could

be conferred upon the human Glycine Receptor (Hs-
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GlyR), a crucial inhibitory Cl- channel in the central
nervous system. through a specific splice variant and
the P219L mutation (linked to epilepsy), establishing
a novel and evolutionarily conserved paradigm for ion
channel regulation by external K+. Since [KT]exs fluc-
tuations are critical signals in the brain and periph-
ery, this mechanism provides a new understanding of
how the nervous system might monitor and respond to
changes in its microenvironment. Also, by linking the
extracellular K+-gated permeability to the epilepsy-
linked P219 mutation in HsGlyR, the study offers a new
potential mechanistic explanation for certain forms of

neurological disorders.

Summary

In summary, Professor Kubo' s laboratory is an out-
standing model of high-quality, focused research. Key
Shi-

momura are leading multiple complex projects and

research members like Dr. Tateyama and Dr.
demonstrating technical autonomy as well as concep-
tual depth. The successful maintenance of an impres-
sive publication trajectory, particularly given the small
size of the group, strongly underscores the effectiveness
of Professor Kubo’s mentorship in fostering indepen-

dent, rigorous scientists.

I was highly impressed by the laboratory’ s intellec-
tual curiosity. As mentioned above, the team does
not merely follow hypotheses but actively explores un-
expected findings, resulting serendipitous discoveries.
These achievements exemplify their vibrant research

culture.

I wish to extend my deepest congratulations to Profes-
sor Kubo and the team for their sustained excellence
and remarkable productivity. It is truly commendable
that the team has maintained such an impressive tra-
jectory of discovery, successfully navigating the natu-
ral tapering of resources associated with his impending
retirement. Omnce again, I confirmed that the Kubo
Laboratory deserves the highest praise for its sustained

excellence.

While the current research unit will be officially dis-



solved following Professor Kubo’s retirement, it is abso-
lutely essential that concerted efforts be made to ensure
the accumulated expertise, methodological know-how,
and research capacity are preserved. One can priori-
tize measures such as Strategic Dispersal and Reallo-
cation of the laboratory’ s specialized equipment and
resources to other relevant research groups within the

Institute. Also, one can support for the core personnel,
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facilitating the seamless transition and effective place-
ment of key researchers like Dr. Tateyama and Dr.
Shimomura, where their unique skills can continue to
flourish. Through the measures, one can expect sus-
taining collaborative networks and joint research ini-
tiatives that utilize the established networks and spe-

cialized biophysical techniques pioneered by this lab.
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70y A —1FE R T Nat S Lit 0@ #tEs i3 2 1R
ZhifE e LT, TI51A ZRIK (R7BIRZAR) Tid&an
Na® /Lit @&tk 2R3 2 e DAL o T,

X 51T, BRERF v FIVOBMIIRT A A ¥ BBFFIED
K 3R ¥ 872 % Eisenman sequence XI %! (GEEIHHE
M) WK—HFT2Zr, BOELIE £ ZH—F v 1 ILithk
WWED, EROR7 L B 2HF _RKHkeEIOND
BEOY T LRV EHT 2228 —F v FTEEDHR
HEh7z, M EOBEER,L S, H 04 X ViBBRKD
MGG EAED TR K SCFF I N Tz ARIATEIE. AV ¥ 2B
F v FOVDRFE DA X D8 R 2/ U 72 IR
F ¥ FIUNCHEREIRI LIS 2 Z 2 BR L, F v p LR
FRICHEERRB T 52 2R TH 5,

(3) Sigma-1 ZEMKIZE 2 M2 L 2H ) U ZHKB X
* GIRK 7 + A JLiilfl Liu Chang 1412 & 2 #F%E T,
Sigma-1 &K (SIR) 7> &Za =X k BT 1047 = HW\
7 fRFTHIC, BT 1047 25 GIRK F % A VB % 16 40
T2 EHNRENTz, BEB»LI2BIILTTHEME
BEE LTHEI N, Z0HDA N X 7 F VAN
YERDZ 5, GIRKF v 2D F —7 4 ¥ ZHlfEIC
B 2EEENTH 3 2 2 BEMER I,

X5, SIRMEFI = 2 — 0 2BV TM2LR A Y~
SRR RBET 2 LW HIRICESE, SIRICK % M2
ZREHIEEEIC OV T b ME E e, MAZARLE DX
X TN B & RN 2 6. M2 ZERD A401 FE
E e LCHEE SN, SIR ¥ GPCR O EEMIHEEH
DRTREMED R S Nz, S, TWEK Lo M2 ZE K L /I
HERRR ED SIR 23 D & 5 2Bl E CHEEH T 2 0
. Z ORI D,

3. il M B oMY

A ILHEBER D> 5 1%, Two-pore domain K+ F ¥ x LT
& % THIK-1 OGS IO WT, FIcHEETo
SEHIFRRRE W F 27 5 > FIE TR 72 0
TR EP I Nz, THIK-11EI 7 v ) 7o~/
77 —=IWRHHTEZV - KT FXx 2L ThHD, H&E -
FRHSHE © OBIEAEH X TV 3,

Gi I w K (GABAR. mGluR2, M2R) #liIz & b,
G B y¥ 7=y A THIK-1 D3N C RERFEEZ N L
TEMALT 2 Z e a3z, —H., GgiElg (mGluR1,
MIR. M3R) iZ2WTid, PLC . PIP, ffiiB#R1E,



DAG 7 FuaZ#500wdFhicBnTd F ¥ 2UEEZL
RD BT, RS 7 F I DOWTHRIBHTH 3 ridsH
MR X N,

S5, 777 ¥ AIZAENAK (AIR) 12Xk % THIK-1D
TAEMERIE (R TIEM L. SIREETHIED 2SR E AL
EIEESRMTIE GPCR Ry 72N &E 3, AIR L
THIK-1 O EHEMH B A S § 2 AJgEtED. GPCR I
B % DRY RN DZE RGN X D SRS hiz, [F
B ZAMERIENE 7 R L F U > a 2A ZEIKAN DL BT
THHHIN, 37870 7HEEMD G X 27 IEK
FHNC GPCR Y ZF M X D ffilfls G s Z L Z/RTH
BERHATH 5,

F7 17T BT R b T 9 F — DA D BB ARTFIIC
THIK-1 OO % H#3 2 Z e S 2SNz, AT
Py 2L —va Y e BRBENZHAGDE, 2200
T2V T7 T VEREDORANENENIT AT
=)Lt DFEE . Z ORFRMEFIENCE G35 Z L ARE
Nz RIIFIZ. 2T 04 FIC X 2 ERERBTIAIEEH O 5
THEBMRHCHE T 2R LTl 5,

4. TH 0k BB O
TIRBIEE. 77V H Y X T OVINRERR & W7

P i B A7 B8 7 % 24 & LT, Two-pore channel (TPC)
773V =07 =7 4 ¥ 7HEMEE RO R B LT
Wa,

(1) TPC1/ 23 ANH 3 FBICRAES 2 —F. TPC3H
FERICHRBT 2 RIICEB L. PIP KRR —T 4 v 7
CBOKTFNES — 7 1 ¥ 7 OBMRMIES MG X iz, Bt
VY= FX A OEE RHOEHIE (VCF ) [k DB
BEL, Wr—7 4 72U D 50 72 U3 EICE S
%, EBHIT. T¥TT I VFE N TEMKRFEEIEL T
SBIR 2T DI FRREZN LS —T 1 » T
PRIBE N, TPC 7 7 IV —HRICH - AR ST
5.z 7,

(2) Kgs F ¥ M LT, #4522 F > (TAG) ki
B B2k Amber suppressor tRNA ZF|H L7 AL7 2/
MEEARAIC K Do KRR S VY 48F v 2V OAIHIZ
BRI L7z, UV B &R X 2 Al I §ET &
D, EEERRG T HLE LHIHIFEETH 210 5. 5
HOPHWEFIEY — L LTOREMSfFIN S CRAER
W),

(3) AFREZEIARTIR2/TIR3DZ 0o 4 REZEL
TR ZF BT 2% TliE. GIRK 21612 2 U 7= @t
LD, A xI VRl s7m 4 FRIBITRZLS G X
URTINEPEL B Z e RE N, HEWRERAOEE

N
~
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REBD R I N CRIEERIR - MILKRY: IUR &1 198
+r OFFERFF)

(4) MBI HkERICET 2 AL TR, 1 V¥
F ¥ 7#HSHTX O Kv12fEAZEENICHET 22 b
12, v 3 Hh T HERHHYIC oW T, AlphaFold 12 & %
ME T TR 7R ASBRTH L IR, 73
A7V hLDHEROERIIYDTTH D, EYHERI
BT 2 BRUEE AT OEEER RTEFFITH 2 R
FERMTE - WiEAE AW FE Ly oA,

5. AR #Rioh 2UZOLFEIIZE

(1) Bi-stable Y:Hilffl GPCR D BA¥E
MERDANTA TS iz & %5 ON (Mono-stable Hilffl) 12,
OFF % 3fitafif 2 7= (Bi-stable filf#l) Y= GPCR @i
R BIELHRFEFRLTH S, RGS8IZL S G aid OFF
A — ROl L, G B yiZk3 GIRK F ¥ )L
DFRATEEL 2 BRI 7282 Z 2 IR L 72, Retinal 28
MAHEN 2 Z e THiEZEMANTE D, REREOE
N7 HIHT Bi-stable GPCR 2B L TE D, SHED
NHMEDSIIRFE NS (PR BAR FX e oFE
%)

(2) TRPV1 O RS2 M I o [F)E
B 2 RIEEE FORAEE» S 7 un—= v I N
ZMETRPV1 % b WT, AR D S iSRS
fEMT 24T S5 Z & T NR¥HEH O Ankyrin U ¥— MBI
3 BEALFEBE A L7z, £727 v F TRPV1 & O LLigf#
HHiTbh T b, ELo@mRE Tty tatishi
ORI H G T 2 HERFERTH 5, TEIREDL T
FEOMIICERETH 2 Z e BR L WA % (RiE
NA FH A4 Y ZARF B B HLr oLFEIFSE.,

(3) FHMEA KT EZEC Fy AV Tr —7 14 ¥
& A
7 VALRESZME T v L DRRREMRNT 21T 5 HLRIIFFE D
BT, PNBIEDLHEICRESELHRETH S, NT
D7 NI VALEZMEF v L DmAlka @ pH B2 %
NTWBBET, AR pHFARRIHEDONT2 7 AT X
BV LHF v INDT =T 4 Y THELTVSZ
LIKROE, MlEAKTIcLE37aRTY v 7R %M
W7z, AlphaFold iz & b KT i & B ZH#HEE T 2 HT Kes
F v 3L E RIRRD KT ECAERA 2 a8 L. 258 A BT
IO KM EZMEBIOKT ORI KL 4 4 VB0 ZE
{EZHLPIC L7z, X5 DmAlka Dk MZBIT 3 AL
YRITH BT S Y REMECl- F v 3 (HsGlyR)
WCEHL, {IEEETADAICBWTP21912 RNA editing

W Z 5 7285E, HsGlyR 23N DmAkla Bk DA K+



BEZMERT e 2WHLMT Lz, BB VT, Hiflgst
AF X o TEENCHIE SN DV F > FIREET +
FNVDOFER L UTHREN SR WA 5 (R
R R NE WL, WAEIERHE WA Bk 52 1
+ & OHFEIIZED SIRAE LTI Bi#EATE),

6. FoHE
IRBINBIRZDIBBAEE L WO HIHIC, ZhE TOSE
DEM L BEETH ORI O N 2 M TE/ 2
Lid. AEEHERE & L TR TEBIRVRBRTD - 72,
REABER T MIE. RZ b7 b BN oL FHF
BHLLBICKIBxZ2RELDE LEEHREZAIZLD
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=74 Y IEBOMIAE EELTETE D, Hi il
fE7 GPCR BHFE= TRPV1 D YL A B Bz M eIk o [F]
EL B IS KT B2 G T 207 =4 > F »
IOVIFER ¥ SEEOILFEIIFSE 2l U7 R b BHETH
%, Ihnldning, FHYNZHREICERT 2T
FRibRREZ U U7z, AR D TR L WK TH 5,
INETOEFEEDOL QML L TR T —<IZDOWV
TAVIFV T 4 OEWIHREZRL L THH . BBEICALR
BEPBROENTZ3DDRY) O —DIEREL VW B,
DRBAZDSHIUPS 7L Y7 > b & U CIEBR N A2
x| xhsd Z e 2 E 2. AARHMOZhETD
R & Rz A L. ASEEHEZ 54 T3 5,
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2.1 Professor Markus Bleich (Institute of Physiology, Christian-Albrechts University of Kiel, Kiel,

Germany)

External review of the laboratory of Professor
Mikio Furuse, Division of Cell Structure, NIPS,
2020 - 2025

In November 25, 2025, between 7:30 — 10:45 (Euro-
pean time), I had the opportunity to get a deep insight
into the projects and scientific concepts of Prof. Fu-
ruse’ s laboratory. It was a great pleasure to listen
online to four scientific talks followed by an extensive
and productive discussion, respectively. As I had the
chance to visit the lab at NIPS in February 2023 per-
sonally, it was easy to contextualize the methodological
approaches to the laboratory site. The online meeting
was perfectly organized and I received the slides as well
as a summary document.

Prof. Furuse moved to NIPS in 2014 and the core
team currently consists of two senior researchers (Mikio
Furuse, Yasushi Izumi), a NIPS research fellow (Jun
Sakurai) and a PhD student (Minori Abe). They are
supported by very experienced technical staff (Yuichiro
Kano, Mika Watanabe and Kyoko Furuse). Alumni
from the period before 2020 now hold prestigious po-
sitions and research grants in academia, in industry or
continue science on postdoctoral level.

The Furuse lab has a clear and strong focus on the
molecular basis of the paracellular pathway in epithelia.
This pathway is a prerequisite for epithelial function.
Transport of ions and water in an energy efficient man-
ner would be impossible without the contribution of
intercellular junctions. Meanwhile the identification of
several human diseases called “claudinopathies” under-
line the clinical importance of this research field and
the strong translational impact on clinical medicine.
Although claudins (Furuse was part of the original dis-
covery team) are still in the main focus, the team is
now increasingly interested in the protein complexes
attached to claudins and their regulatory effect on para-
cellular transport, on barrier function and beyond.
The research covers established and new components

of paracellular pathways in two complementary models
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(mammalian bi- and tricellular junctions, and insect
septate junctions). The research topics are highly at-
tractive and at the forefront of international research
in that field. Several approaches have an outstanding
potential for new discoveries. One example is the me-
chanical perspective on cell junction regulation.

All scientific presentations were clear, comprehensive
and reflected the high-quality research in the respec-
tive areas. I will highlight some examples of ongoing

research which support the positive result of my review.

Mikio Furuse:

+  Generation of an extremely useful cell model for the
investigation of claudins (total knockout of all 5 rel-
evant claudins in an epithelial cell line). Systematic
analysis of tight junction strand morphology and para-
cellular pathway properties for single and combined ex-
pression of claudins.

+ New and seminal findings on the role of tight junc-
tion proteins for mechanical properties and vice versa
on the influence of mechanics on tight junctions.

+ Insights into the repair mechanisms of barrier de-
fects, role of ROCK.

« The role of angulin-1 in the formation of tricellular
plasma membrane adhesion and regulation of bicellular
tight junctions.

+ Investigation of the arachnoid membrane as a new
type of tight junction protein mediated barrier organ.
New concept of tricellular junction in a multilayered
epithelium.

+ Functional analysis of a clinically relevant mutant of

angulin-1.

Yasushi Izumi:

+ Characterization of smooth septate junctions in en-
dodermal cells.

+ Identification of novel molecules associated to or in-
volved in septate junction formation in the Drosophila
gut.

+  Correlation between dysfunctional septate junction



and tumor development.

« Control of aPKC by septate junction proteins as a
key event in polarization and proliferation.

+ Identification and characterization of a novel and
functionally relevant smooth septate junction mem-
brane protein (Peptidoglycan recognition-like domain-

containing protein).

Jun Sakurai

+ A novel mechanistic approach for closing the tricellu-
lar junction by mechanical force (actomyosin). Shroom
3 model.

+  Mechanisms of the formation of interdigitating cell-
cell junctions in the thick ascending limb of the mam-
malian nephron

« Development of an appropriate primary culture sys-

tem for renal tubules.

Minori Abe:

+ Identification and functional analysis of novel cell-
cell junctions formed by JAMs in the absence of
claudins

+ Ependymal cells as an experimental model. Macro-
molecular barrier by JAM-C.

The team apparently is smart, with two internationally
recognized senior researchers and two highly motivated
and well oriented fellows at the stage of PostDoc and
PhD.

Methods in the lab are state of the art, including im-
munological approaches, genetic mouse and drosophila
models, cell culture, confocal- and electron microscopy,

and a variety of functional approaches, supplemented
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by own methodological developments tailored to the re-
search questions.

The productivity within the last five years is impres-
sive and indicates persistently high-quality research,
the ability to cooperate and to exchange on an inter-
national basis. (25 original peer reviewed publications,
one preprint and 4 review articles).

Current projects are solidly funded by successful third-
party grants to the senior researchers Mikio Furuse and

Yasushi Izumi.

Issues:

Given the sustained performance of the research team
it becomes evident that current support by NIPS ap-
pears limited in comparison to international groups of
similar standing and output. Increased institutional
fundings, larger number of graduate students, and in-
vestment into cutting edge technology to catalyze the
productivity is therefore highly recommended and will
show return of investment with high likelihood.

There is no doubt that the successful research will con-
tinue in the following years, supported by excellent
staff, students, equipment and local scientific/techno-
logical environment.

Taken together, I strongly approve the continuous and
unrestricted support by NIPS of the Furuse research
team. It will contribute to the international visibility
of NIPS as one of the world leading groups in research

on paracellular pathways.

Sincerely,
Markus Bleich



22 EN E £EHR (RERTF EEYFHZEF)

2025 4F 11 A 18 HIC MRS E P B wT, &
HEER R EAZ 2 5 2020 4R 5 BAEICE B H I B ENIC O W
TORMRNBHRAEZZ I b, HBEEEREEL 4500
ZNZNOMFENFI OV TS 2l &, BRLE
21T o720 FIFBFNCIE. BIfE. MIABEMRE & L THIBH
Rz &t 34, Btk - i E 34, KEbidk 14
(D2) DMEFEL TV S, FEFNE. 2 MR o H AR
¢ LT RO MIERRE &, R LR O N Y 7 HERE & i
EIEERHES BEREES (I N—F 4Py a)
WIHEH LTI X Y VB ZRAICEEL, XV 0H
DEHEBE KT 2 DICREDL S . 2 LT LA
DREBEC IR 7 T RENI 0 %, HEE MR B E R % F
W LTV %, BARRIRIFZE N SIE. IFLEEICBWT
BEEES (R4 Moy vy ay) b 3MEREERSES
(VLT —ZRAL NPT ay) ThHhH, HEEME)
BV TRREESSD—D (R =2 FT7— I
YU vay; Pk, REERES) TH b, FHTZ O 6 FHT
F. EERR OB & LSRR I B W THERM S OFE
. ZORERE V)7 AR TE ORI E B3R
LAULTOMSERED SNTW5, Tibb, BAEMEES
F—7— R LT, 5 F—Mle—Hik—Exz o S
HEIA K BRI T 5,

P 5 1%, BESEAS O T2 LT 4 RIFEER X
VRIBIu—T 477 I —RUEICFEELTED,
D77 IV=IE20M EOY TRA THEENT VS,
FBER ST T 70 —7 4 R ERMIEEER LT,
O v —FT 4 VT RA TEEFHIEZ I
IOVREDY TRXA TEIFITTERZXA Iy va
YRR L., £ OMEEZFHEC Z 2 FEBRAREZ ML L 7,
Zhuc kb rzu—F 4 Y1621k F 4 VIRIRF 25
MrfioZ ez, BUDTHEEMIFAHALL, £k 20D
H—QH T RATHOREZEAL vy ariedD
MR D 2L 72 a g, 7 &4 TRIOHERED Z 2 i~
3 LT, WD TEMBRY Y =22 D, X5 2EIH
CASERE

EEAIE 51, MlEME W CHEER T2 70—
T4 VICETH RV RIBEZO-1 DHEE LT, ZO-1 O
EZRDS, MR R b L ISR 5 B IERERS S o e
WHECHFET L2 2mBT 2 RABHERLTVS, X
72 2023 FEICHEHT R FICHER R LTl L2 KR
FATCIASE. Z20-1 B XL Z0-2 2 RIKT 2 M8t 2
PRI HAE U 72356, BTE DR & 2 M & B
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KR L. Zh o O DR HERR D 7 FHEE O i
HEZEDTWE GAXETH). WINoFER S, RS
A HBEEEICBOTEELREE 2R3 2 L 0k
I, SHROEEDPELATD S, X512 3MIIHEE G
BT 2T, 1EREEX I EHT7 v Fa) v

153 Z OFEETEED EAICHIE L THORK & > o7 8
FUVIZL—1+35Zr, 2L T3MEEEEFBE BT
MR BR O BASHIC EHEINICH S L TWa Z e 2RI L7
ZXid, BB OMEEBICBOTRETRERETH
3 (REFAR). 7oF a2V LIZREDMEER GEfT
PERBEMERFNARTT 5 - WHE) OJFRK & > 7B e LU THE
ShTwsZern, HEMFIZED ZOERK VR
BHOMEEDXML ~LB XU~y AL L TBRX
T3, HEEEE O WA D 7 BBICTES 2 %A
At 3MIEHEEEME 2 ETEME N TR, Z0HE
WK7yFXaVr1e3MRET S 2L LE,
BUE 7 AV 7 DEE L /2B T 0~ w7 2D
s D TV 5, MIEEH RIS 5 1 =—2
I D AR v k& A M7 B RN, HRCHIT %
Ll e 725 THA S,

BB HEEIR BB OGS LSBT % REE
BIEHL, 24 a%xikle LA ENR 7 7a—F
avYaunTEHVWEERENZ T Te—F 2EE
T, REEESTERICED 2 X V7 EDORR L Z DR
REMENT 2 B EITED TV 5, —HOMRIFERGRICHEK S
NTW3, FHiiTROEABAIZ B W Tk Hoka % FE L.
T TR AR FE L TR SRR T & oM
HREFEZR L, & 512 Hoka DTFER DK A GE LR
WKBF BN 7HEEERE S TEMEBPEE IR T XE
B RFER U, EREEE AR T O RIBIKA RS
A e M oD B RS S A & BERINC ARAT L CL PREES S5
LR O EE SRR ISR T SOV RER S R S
M L7 GRXETH), — /A CTREEFIE. v v —F
B (BReHAORE) CTRIBE L IZRRZ XD =X L0
@< FTREMEZ I L THB D, BRI TH S, 51T, bREE
FEAIWRTET B HRERF D & > ) 78 CG9I380 FER L
TED., ZOBETOFRND» S, CGI380 I Y 7HEHEIC
FELo0b., BEHDMRES SRE X > ) 7 E 23Rl
HZHES OTIE RV EHEHIL TW 5, CGI380 IZfEHE
FYNCE SN TV S 2226, [REER S OFucERE S
b7 O TR TRL, AL Z 72 BAZERS S OMELICH
TehEE 5223 Z e s h s,



FR U7 & 512 3MRMEEREGDRIZBNTT ¥
X2 ) Y1 PFERFEEZR-T e PREI N —F
T, BHEREMEER 7 ¥ 2 ) v LIFEmREL
BWRAHDZAX LD RET 2T — X215 T. ZOR
HID X A =X LRI DRI DBEE-F 2 2 BEf LT 5,
FT BEBED LD X S ICAWRIEER e xRS
FRIZBOTHETR XN TV 20 OB, 5. B2 R
WA ZBMG L TH D, SROEMCEEKIF N5,

R LR IIEE 2 50 & 2 RO, BEBS
RS2 1 HEERX 2B JAMICEHR LR
HEDTWVWD, 5FTERICBWTJAM K L 7 Mg
MAEOEHNERIIME I N TRV, FHEEEFT Y R
M O ERMICB VT, BEMEOFEEEFHREINT
WERWIBEDLLT, ARI0HEEFTEES FIIHT 3
NYTZPEET 2 FEH L. 3 BB w
TIJAM-C ¥ DZDEE RV RIEZO-1 BHEBHLTWS
T e L. abfll7e T MBS D & MR A3 A L
TREB R AT, O ICRIEEFEMEERITICED. 2D
FEARORIEIC Z0-1 005 5 2 e 2L, BIfE.
JAM-CEfZTD/ v 777 F<7 20 EKAMIO#BE 4
YEIToTW3,

PlEo k3, BAZERE ORI T O FED & kT
DAEFEREDBERICE 2 £ T, HIRDIZIZTE THMANE
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EIFREMAANTEMEINTE D, Rx L BEIEAT X
NTW2, ZOMICHERE NI ZERFEFRLDOHIIE,
Journal of Cell Biology {2 S N7z 2 DGR & H
GENTBD. FEF OMFL R E 0 B B W TE
BRI KEREREZB L o TWw3 2 id@m L iHiix
BRETH D, FaHuiRHAICIIET 10 RO BFHISERE
BEEELTE D, FEM ORI 2 BN O HIRE
DRESZRML TWD, FERMIPAZER G DMK & 1%
REICRES 2 AN FHEZA LD OTH D, BEZH
FIHE T2 TH A5,

PAZERS SRR TOZIRIC O 2 B PN R ERE
Fror &z oh, BREOREMIAC D By 5 HEL LR
WATH D, S5HIE. TTIET LTV MM ST 7Y
FINTOMERL NV OW5Es, ZhZham e L TIRE S
NT, FEMs—fEREST 2 e 2 HifF L2V, ZD®
WIE RERT FAY T =D R0 TV A OB THEM
BT RN 2 5L 2 2 RS, Bl EHiE b7 7L, ki
FDENLRZAHELEES ZeRCEBEINLZ Z )
KR EZ N5, AT, HEMEE 2 3Msics
I BB G OENE L, RIFIICO: o THRINBIE T 572
DDOYNFEMBEBENDT 7L ABHZVEH AR A X
DPINEL Y T2 5 DTIX R VD,



2.3 fRER B8 Bk (WREKRE NAF2T7FI)U

A FREE R SE AT MR E B 22 BT 2 52 3 5 W R R #L
iZ. HHA—ERIFZEE (EESEIEI. 5EERY) 188
WT MR 0% & kA (Tight junction, TJ) DK
R VP ETH 3 Occludin B & O Claudin Z XN TH
HUTeo M RFEAFRI T R, 3 Ml E S i
& (Tricellular tight junction, tTJ) (ZRFRMFE X > %
By L TCTAngulin 7 > 3V —%2RRE T2y, HHEN
RFEEEEAMIEEYEETH Y. RASSRDEWNT S
FALYT 4 AFD—ANTH 5, 2025411 H 18 H. A&
M & U TSR M 2 3R U, 758 L 72 i%%
B2 RAET 58 & bIc. MAEOMKRE DT 4 0 6 5ft
DIFFENE ZBY) T EICHHN 20 2 2id, ZVAA
NRBERTH o7,

HERAE SRS ERFNE. BFIRCH & HFRBIZ 213 L
O, R LR, EHEREVIEE. 3R oRRkE -
BB, 1O KREBRETHBEIN TV S, THEIFHT
HARIH (2020~20254F) ICE5ZDORBDH D, 5514
BB & MBI AD X ¥ UV 7 7 v 7 1 BIEKFAE
D HIBNOEEEERY Y a V225D THo 7=, i
REBEFTABRAR=ZAZHLTE Y., HEMEEEE
T avYayNTOMBERA SEN, HELL —F—
BB THEMBE R DA X =Y MO FTREL T
BY. HERTICREREREN RSN TN 5,

HIREREIEIFFE S DI T a Y = 7 ME, SEEEZ
5 — 35 T] tTJDBHIEMIC 7 + — A A L&
BEIREaEZ#ED . 7B JOMRL XL TORMED 5,
BIRTRIE~ Y 22 HWEK L LT OB EHE
RAAE T2 HIBR TV 3, 51T, EHEY O - ZEARH
#HTd % Septate junction (SJ) IZ2WVWTH, FHEH
My avyav NTBIRERRE L THREINRMEZ B
ZHoTWb, ZNHDEANPOMENLT Ta—FIT
&b, ZHIREMEROEARNEYL LT LE2ZD D%
KA TERSRE R R 4 LS I LTV 5, dHliRIAC B
U BRSO BEIIL T D@D TH %,

3
~

(1) TJ - tTJ BEEZeERE (R Ed%)

L PTIE24EHEIBEET IR, BELGFELET S
claudin iBIE F D Z R HREE L R § % /2. MDCKII
MRS % 520 claudin i@ fx 7 (Cldnl, 2, 3, 4,7)
EETREIEZ 2T, TIHEETERICHE L -/
#£ (Claudin quinKO) %7 L7z % 2\ CldnBIET
PRIBHEKN 7 7a—F12 kD, & Claudin 3 F DY

BEWHEE R —)
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THkRE & A & vt 2 RN A 2 2 LI L 7z,
COREEMELT, B 70 iB) % Cldn @ EF5HE
DFARFRIE A A4 v ZR R RN & OB % JHEICHEA
L7 =212, RERBHZZT 7,

AMDOTI R ASRIETH 2 JAM-ABLRTD) v I 7D
k%5801 L7 Claudin/JAM-A KO §IFICTIE. HIFRT
BT 2R F BRI N, BATRMIE TR NG
B U 72 B OMERICIE, ZO-1 2N LTI R V%0
L7 b I AT UL OB DIRENDHETH D
EH, EAHSEAMET 2 B L TRFITRS ATV

Z0-1/7Z0-2 dKO #flife & AR Mn 2 5= T 5 2.
KO st &1 k 2 Mgtz o CTHE T 2 2 e’
RSNz, BBRTRN Z 22, BRI KO Mifld & o
AEICT 7 F 34y UilliEeSEICHEES S, MERD X
D s KOMRIZE 21T Twiz, 2R
T — &%, EEEBOEEEERRCBI2 77 34
RN UIEWAOBEENZ/RLTE D, JEFICHEE
R,

tTI REEDOHLII I X > 7 EHTH % Angulin iIZDW
T3, MDCKIT#ifc B 28T/ v o7 7 v b o3ERff
TN TWiz, Tricellulin KO MAEA ¢TI ZRF L TN 2D
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1. Purpose and scope of the review

This review was conducted to provide a constructive
and comprehensive assessment of the current research
activities, organizational structure, and future strategic
potential of Dr. Masaki Isoda’ s laboratory at the Na-
tional Institute for Physiological Sciences (NIPS). The
primary objective of this review is not to determine
whether the laboratory should be renewed or termi-
nated, nor to rank it against other laboratories within
the institute. Rather, the aim is to examine the labo-
ratory’ s scientific direction, sustainability, and areas
in which targeted reinforcement could significantly en-
hance its long-term impact and international competi-

tiveness.

A defining principle of this review is its emphasis on
ongoing and developing research projects rather than
on publication metrics alone. Many of the laboratory’
s most ambitious and potentially influential contribu-
tions are still in progress, and an evaluation based solely
on past outputs would fail to capture the laboratory’
s true scientific trajectory. The assessment therefore
focuses on conceptual originality, methodological rigor,

and the coherence of the overall research program.
2. Laboratory history and scientific identity

Dr. Masaki Isoda’ s laboratory has undergone a distinc-
tive institutional evolution, transitioning from RIKEN
to Kansai Medical University and ultimately to NIPS.
Despite these changes in institutional affiliation, the
laboratory has consistently pursued questions in social
cognitive neuroscience, particularly through the use of
non-human primate models. This continuity has al-
lowed the laboratory to develop deep expertise in ex-
perimentally addressing social behavior, agency, and

self—other representation at the neural circuit level.
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Over time, the laboratory has established a scientific
identity that is largely independent of the traditional
research themes associated with Okihide Hikosaka' s
group. This independence should be regarded as a pos-
itive development, reflecting intellectual maturity and
a willingness to move beyond established paradigms.
However, it is generally valuable—particularly in a field
such as social neuroscience, where primate research re-
mains relatively rare but conceptually expanding—for
laboratories to articulate a clear and compelling con-
ceptual framework that distinguishes their work and
makes the coherence across projects explicit, even when
the work itself is already strong. Without such explicit
framing, external readers unfamiliar with the program
may mistakenly perceive a diverse portfolio as loosely
connected rather than as components of a unified sci-

entific vision.

3. Organizational structure and institutional

environment

Within NIPS, the laboratory operates as part of a
broader organizational structure comprising multiple
departments and centers, including the Department of
Systems Neuroscience and the Division of Behavioral
Development, which focuses on monkey neurophysi-
ology. Research activities span several divisions, en-
compassing human EEG, human MRI, multisensory
integration systems, and non-human primate behav-
ioral and systems neuroscience. Each of these divisions
demonstrates internal coherence and technical compe-
tence; however, the degree of integration across divi-

sions remains limited.

From an internal strategic perspective, the relative
separation between human neuroimaging studies and

primate neurophysiology represents a missed oppor-



tunity. Given the conceptual overlap in social cogni-
tion, agency, and decision-making, closer collaboration
across these divisions could substantially strengthen
the laboratory’ s explanatory power and international
visibility. Without deliberate efforts to promote such
integration, the laboratory risks functioning as a col-
lection of parallel efforts rather than as a truly inter-

disciplinary research program.

Another notable structural feature is the absence of a
strong genetic or molecular neuroscience component.
While this does not detract from the value of the lab-
oratory’ s systems-level work, it raises an important
strategic question regarding future directions, particu-
larly in the context of neuropsychiatric disease model-
ing. Strategic collaborations or partial integration of
genetic approaches could greatly enhance the labora-
tory’ s capacity to link circuit-level findings with bio-

logical mechanisms.

4. Faculty structure, education, and career

sustainability

The laboratory includes four assistant and associate
professors whose salaries are fully covered by the in-
stitute. This level of institutional support is excep-
tional and provides a rare degree of stability, enabling
researchers to pursue long-term, high-risk projects
that would be difficult to sustain under typical grant-
dependent systems. At the same time, this stability
introduces structural challenges that require careful at-

tention.

Most notably, the number of graduate students has de-
creased substantially, with only one student currently
enrolled in a fixed five-year program. This decline poses
a potential threat to the training and development of
the next generation of scientists. Addressing this chal-
lenge will likely require institute-level efforts, including
stronger partnerships with universities and the expan-
sion of structured domestic and international training
programs, particularly those that facilitate joint super-

vision and student mobility.

Given that laboratory extensions are capped at a max-
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imum of ten years, assistant professors face inherent
limitations on the duration of their independent re-
search programs. Under this structural constraint, it
becomes essential that clear and viable pathways exist
for early-career faculty who are unable to secure sub-
sequent positions within this timeframe. In such cases,
policy-level mechanisms at the institutional or govern-
mental level may be necessary to ensure continuity of
employment, research activity, and the effective tran-
sition of trained investigators into stable independent
roles, thereby preventing the loss of scientific expertise

and investment.

At the same time, it is important that assistant pro-
fessors are actively supported in preparing for the next
stage of their careers as independent investigators, with
encouragement to seek opportunities not only within
Japan but also across a broad international landscape,
including universities and research institutes in the
United States, Europe, as well as emerging academic

environments in China and Korea.

The laboratory operates in a highly internationalized
educational environment, with all lectures conducted
in English and clinical coursework offered through col-
laboration with Nagoya University. An internship pro-
gram for foreign students further supports this interna-
tional orientation. Nevertheless, from a career devel-
opment standpoint, assistant professors would benefit
from more formal and visible lecturing opportunities.
Teaching experience remains a critical factor for se-
curing future academic positions, particularly outside
Japan, and while some efforts are already underway,
these opportunities should be more systematically sup-

ported.

It is also important that early-career faculty clearly un-
derstand that maintaining a strong publication record
remains essential for long-term survival, regardless of
institutional salary support. While stability is a major
strength, it should not inadvertently reduce incentives
for high-impact scientific output. This message may
need to be communicated more explicitly, even if indi-

rectly.



5. Evaluation of ongoing research programs

A central strength of Dr. Masaki Isoda’ s laboratory lies
in the originality and ambition of its ongoing research
projects. Many of these projects address foundational
questions in social cognition that are both conceptually
challenging and experimentally difficult. At the same
time, several projects would benefit from sharper con-
ceptual framing, stronger computational integration,
and clearer connections to broader theoretical frame-

works.

One major line of research, led by Atsushi Noritake,
focuses on how reward information for oneself and oth-
ers is represented in the brain. The observation that
dopamine activity does not simply scale with rewards
received by others highlights the importance of sub-
jective value in social contexts. The finding that the
medial prefrontal cortex encodes self-related and other-
related reward information separately raises a critical
systems-level question regarding how these values are
integrated across the brain, particularly in relation to
dopaminergic regulation and lateral habenula activity.
At present, this integration is discussed largely at a de-
scriptive level, and stronger engagement with compu-
tational neuroscience could substantially enhance the

explanatory depth of this work.

Another project, led by Takaaki Kaneko, shifts the
focus from reward to action attribution, investigating
how the brain distinguishes self-generated actions from
those of others. The results suggest that this distinc-
tion relies heavily on proprioceptive information rather
than purely visual cues, and that monkeys can flexibly
reassign agency through motor learning when temporal
delays or spatial transformations are introduced. This
work raises important questions regarding the roles of
the medial prefrontal cortex, F5, and inferior parietal
regions in self - other action representation. The lab-
oratory’ s efforts to move toward freely moving ex-
perimental paradigms are particularly commendable,
as they open the door to more naturalistic investiga-
tions of social interaction. Collaboration with groups
developing wireless neural recording systems could fur-

ther amplify the impact of this research. In particular,
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close collaboration with teams specializing in the devel-
opment of wireless recording technologies is expected
to generate substantial synergistic effects by enabling
high-quality neural data acquisition under naturalistic,
freely moving social conditions. Findings related to re-
duced mounting behavior following amygdala - ventral
striatum pathway inactivation are intriguing but cur-
rently underdeveloped, and more systematic behavioral
quantification will be necessary before strong conclu-

sions can be drawn.

Research on mirror self-recognition and sense of agency,
conducted by Yuuki Oka, addresses a classic and funda-
mental question in cognitive neuroscience using modern
experimental tools. The emphasis on visuo-tactile con-
gruence as a determinant of body ownership is well mo-
tivated, and the finding that performance deteriorates
with temporal delays of approximately 300 milliseconds
aligns with emerging theories of agency-related tempo-
ral windows. Although this line of research is inherently
challenging and often subject to debate due to the dif-
ficulty of designing rigorous control experiments, the
present study stands out for its careful and thorough
implementation of appropriate control conditions. As a
result, this work provides a strong experimental foun-
dation and is expected to serve as a valuable platform
for future investigations into the neural mechanisms un-

derlying self-recognition.

Akiko Uematsu’ s work on prosocial decision-making
employs an elegant “auto-actor” paradigm in which ac-
tions are executed by a computer rather than the mon-
key itself. The observation that monkeys preferentially
choose outcomes benefiting others over neutral alter-
natives suggests genuine prosocial tendencies. Never-
theless, key motivational questions remain unresolved.
In particular, it remains unclear which neural signals
are causally responsible for guiding prosocial choices,
how flat activity in the lateral habenula should be in-
terpreted, and what role dopamine neurons play in mo-
tivating behavior that benefits others. Without clearer
answers to these questions, the interpretation of proso-
ciality risks remaining descriptive rather than mecha-
nistic. Addressing these issues through targeted neu-

ral recordings and causal interventions is expected to



substantially advance our understanding of the neural
mechanisms underlying prosocial decision-making.

Saeka Tomatsu’ s research on motor entrainment and
social bonding explores how coordinated action may fa-
cilitate social interaction. While the phenomenon is in-
triguing, it is not yet clear whether the observed effects
reflect social interaction per se, observational learning,
or attentional mechanisms. More interactive and recip-
rocal paradigms, along with analyses of how rhythmic
coordination evolves across individuals, could help iso-
late the genuinely social components of this behavior.
Further refinement of these experimental approaches
holds strong promise for clarifying how motor coordi-
nation contributes to social bonding and interpersonal

interaction at the neural and behavioral levels.

Finally, Taihei Ninomiya’ s work bridges social action
representation with cognitive genomics and circuit-level
intervention. The use of naturally occurring ASD-
like monkey models is particularly notable, but defin-
ing neuropsychiatric disease in non-human primates re-
mains a fundamental challenge. Behavioral phenotyp-
ing alone is insufficient, and the most promising direc-
tion lies in causal neural circuit interventions, such as
targeted manipulations of premotor and prefrontal cir-
cuits. This line of research raises a broader question

for the field regarding how neuropsychiatric disorders

should be defined and validated in primate models.

6. Overall assessment, strategic perspective,

and potential applications

In summary, Dr. Masaki Isoda’ s laboratory is char-
acterized by conceptual ambition, methodological cre-
ativity, and strong institutional support. Its research
programs tackle some of the most challenging questions
in social cognitive neuroscience and often push beyond
conventional experimental boundaries. At the same
time, the laboratory faces clear structural and concep-
tual challenges, including declining student numbers,
limited cross-divisional integration, and the need for
stronger computational and theoretical grounding in

several projects.
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With targeted strategic support, clearer internal inte-
gration, and continued emphasis on rigorous mechanis-
tic explanations, the laboratory is well positioned to
remain an internationally competitive center for social
neuroscience. The scientific potential is evident, but
realizing that potential will require deliberate efforts to
address both structural vulnerabilities and conceptual
gaps. In particular, many of the laboratory’ s core
research questions involve understanding how activity
across multiple brain regions is coordinated during so-
cial behavior. Effectively integrating these distributed
neural mechanisms will likely require closer collabora-
tion with researchers specializing in computational neu-
roscience, whose theoretical and modeling frameworks
could play a critical role in unifying experimental find-
ings across brain areas. Such integration has the po-
tential to substantially advance our understanding of
how humans perceive themselves and, based on that

self-representation, interact with others in complex so-

cial environments.

Beyond its immediate scientific contributions, their re-
search addresses questions that are fundamentally cen-
tral to understanding human nature and, in many re-
spects, borders on philosophical inquiry. At the same
time, its potential applications are considerable. For
example, elucidating the neural mechanisms that dis-
tinguish one’ s own arm movements from those of others
could have direct implications for brain - computer in-
terface (BCI) technologies. In typical BCI scenarios,
when a robotic arm is driven by neural activity, indi-
viduals often do not experience the sensation that the
robotic movement belongs to their own body. However,
if the neural mechanisms underlying the sense of self-
generated movement—identified through the work of
this laboratory—could be artificially activated, it may
become possible to induce a genuine feeling that the
robotic arm is, in effect, one’ s own. In this way, re-
search that is deeply fundamental in nature may ulti-
mately enable transformative applications that reshape
how humans interact with technology and with their

own bodies.

Hyoung F. Kim
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RAHEWTSEER D> &, DMPFC 2> 5 LH N O#AREIEE A3, il
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FHOWmMIER 2 EBIEIEARE T 2 L THEELRKRE %
R7-3 Z e REnsz (Noritake, Ninomiya, Kobayashi,
and Isoda, 2023, Nature Communications),
(2) HEERICHRAT U 7= E BRI (PR TSR
12 & 28R
~ 77 Y W THRIRIC & 2 EB[F 2 8RE3
AR BT L. SRS T OMEETEB 2 8k L 2. OITH
U C 2B ARF I 3 2 S Tld. HURSRAF RomG 5¢
FHICHARTRD B L EHFRFAIE T, Z0MEIE
HRNMERL E AHBE U WAL O D EAE 2l R L=
TV RSN, EERERE (M1, SMA. PMd.
PMv) 256 QRERMIKFFR T, BHOEHOETRE X
CMEEFEH OBERIC, mu V) XAICHEY T2 a - BN
EEIORMTIDFED bhiz, Fio, MEFESZHEL TR
VIR, BOES & mu V X A DRSS RS Hh
Tedd. FEERDOMERPHRZBIE T2 L ZOREIETHE -
Too TOHORERIZ. MEHEE) OBISEH B CIEH)HI1E E
Br—RRcy s 2 e 23, #HarEEI RO KEL
BT H B A[REMEE R LT3 (Tomatsu and Isoda,
2023, PNAS).
(3) BEHIEIC BT 2HARMNTRHORR (T EARTFHANIC X
% #iH)
Turn-taking task ZITHIUCEERTFFEAEE (PMv) B X
CHAIFTEEKRE (MPFC) 2 HMiEIEEI 25 Lz Z
2, WHEBICB VT = b F—DITRITRIGT 2 IEED
B BNz, PMv T, real agent / filmed monkey
filmed object DWFAUTK L THEWIEHMBE 5720
12Xt L. MPFC Tld real agent &£ T & D EWIEEIDR
Xh 7z (Ninomiya and Isoda, 2024, PNAS), ¥7, 'L
VP v — RN LD, real agent &M TH D PMy 2
5 MPFC NOTE#zE (BEERSEST) 2EE 5 2 2R
SNz, B, ZOHEDOFEEIE AT REEZ
RIEARTIE. BEARARS b AEFE LML ELETE
HEpBEDHoh, o, PMvBLXUIMPFCIZEBIF5 37—
=2 —u VBV Z e BB S 51272 o 72 (Ninomiya
et al., 2022, Scientific Reports), Z#5 DGR, PMv
-MPFCREEPHXITHORBUCERE KRB RT 2
LR LTWS
(4) FHEFEICBIT % A8 X UMEEBIORR GE1IEHA
BiBuz X % 3iH)
FEEINCED I HE 7 4 — PNy 712K
MZ 2 Z A AR MURTEREEE Z FFE L.

e 22 RS 2
e Hw



CHEENCRFELERIE £ 72 13 BM AN EE T XE LM T
Za—n UEH R L. 2 DRER. RZERIRRE 2K
WY, BHEFEICBI 2 HCEFEE =2 -0 O
BUIME N L7ze — /4. EEENCREE T 2 = 2 — 1 VIEH)
. BENZEMICK > TR ULAEMUL, Zhs DfsR
. SHTEEEICB VT, PHIRNER e EEORE 7 1 —
RNy 272 DESICESCTHOEBDEHR ST WS
EWVWSREE S FFT 2D DTH 5,

(5) WRIRTEAZ E B & CHMUIFRIRZ I BT 2 20T 2
M DRI (HEAREHFBI20

BT MraE) & T8RS oftElexiR7 2
MR DB 2 WA o 72 2BED LI ThE
Joo BRITICBWTITAHF I, ¥ 2 — AWM TE7) TH
FI B 52608V DWThh bk 2B REE1E
mE NIz, FEZRTHCANETEER S (MPFC) 3 X U4t
fIF/% (LHb) oM —=a—n Y iE8EiiikL izt
A, WD = 2 — v I RHSRIEREE U C RS
BRIFE(L Tz, MPFC Tk, HENZEGE OffifEic
B LTS X MR T DOTEE X — O HIFELEL 72D
XL, LHb T3 FEIC TE<fhF<GETHRV) 2w
> BEEAITE % S 3 2 IEENDEED Sz, X I, il
PR DH 52 5N WERHETIE, BODTAETH 256
W LHbEED & i 2 OEMHABEERN TTERERIC
HOWEEHZ 5 LRIz, TH6DRIRN S,
MPFC & LHb 251230 < Mt 2 EEREICB VT
B 21%E 2 H-TWB Z e BIHLNICHR - 72,

(6) ~H 7V NTBT 2 HGRA (BT

RE L i 2 A X2 X D, ~h 7PN EE
S5 e 2B, 2ok, BOHEHEREOHE
74— RNy ZICKEBIER AT X85 . BEOBICLT
oo — 7 I A BHEIME N Lz, T ORGSR K
MWREE EHE 7 4 — F Ny 7 ORI —805, B CEEhK
HORINICHETH 2 EREL TV,

MED X 51z, REFTIEFHEIAR A1 Nature Commu-
nications 3% 1 . PNASFE3HMEELF THMOM X & T
FLTED, WINHHEINEDE L. WD TENT-IFZER
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RTH 2, REMOMEDOHEAL, OFREOH2ATE B
X OFRHER DT B L X N MAIERRE 7 A >
@H— o ViEEB L R ESEN IR A0 E
SUEBPERTFIE. ORS00 T4 @R & v 72 g
[B] B BB 2 S INCERE L TV 2 icd %, 51k
SATIFICBWTHRE Y — 83 2 AR D Al H A
RKwichirFch s,

= a—

2. NMERK

AERFNE. BRHEKEROBHR Y —K -2y TDb L
TEEINRTWEH, PR Ry 7OMBEMN R T —
~DHHBREREZEEL DD, BEYWOFLT —<h
LN REZRESHIRL AR ZIToTE D, AME
JiX & BESE AR O Rl B THHE AR R 2 /R L Tw
%, ZhI, BEHEROENHH#, S I X v M
7 BIUEEWABIZ X > THID TEHAREE o 72 b D
TH3LFRb, WHEBED TOWIRIREKIX. Nature
Neuroscience &, PNASEE. Nature Communications g
BREWCEHEF LTHRREZHER L% 2025 FFICF
IR HEZRIZ e UCHH U 72e ZE KFE3ERT I Nature
Communications 76 1 ¥, PNASZE2 % &4eal 4 T,
PRSI MBI I PNASFE 1 RCEHEE L 2o T
W3, E7o. MERBAFRHERIZIIE EITH R 2 2815 C
BY BEMD RWFRTFIEABE S B0 5 iRk 2 EiFo
2H 5B,

3. LIRS

—MALFEIRSE, FHEZLFEIRSL. FSER. EREEEA X —
> R[] FI F FEBR 2 FEMRA I HEEE LT B D . KSR
Y LToIvyaryz2t+aiIl®EzZLTWS,

DlbEorBb. BEHEIEEIZ T T 2 iRHATE HEH
BZEERFTE. FHERARE A D TIEFE DO E D E D F5EE
B L. BERSERAL IR L THADIRE - X
OWE CTEELRRELZZRTTWS, HMAMEOEVEZEZ L D
ERZBFEICHRLTBD, SBRLATHICEVTHA R
V— R 3 2RERRMPRIHNE N2 2 AR < AREE L%,
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1 AF2FvRINODFEES - EYYEFAROFAREERE

2020 FEEDOAMFICB VT, 17 T4 FEEE V- Hk
TG T LW FREE). THREFRET . THERERF O
MM 0420 fB LT, MWEMCEAR L7z, 20
%D 5 EB DK E RITAIUTZ DIEERR 12D 205, TED
HiEROERBE XU > HAERBN L. $EEE
CRc

(1] AIZHRIC X B & 2 87 B RS T

Google DeepMind #1112 & % AlphaFold2 @ B ¥4 2021
FIZERIN, BOTR ARV BESEOHE T EIT
5 AlphaFold Multimer 23R Iz, S HIT 2024 1T
% AlphaFold3 2 H¥ R X 17z, AlphaFold3 %, &> ¢~
HoBEKRD AT KD FILEYSA 4 Y EORE
bTHT 5, EBEETHCTILE > ZIEET LE VS
2y VY= IBETRHVWERIIEESD 5, DT HLEE
LWV D TERHIOFXT, FHFEHE D Demis Hassabis
ffi+ ¥ John M Jumper #1235, 2024 4£1Z Nobel Prize
Chemistry 2125372 e b b, X V7 HMETH
DFEIZEBIY 5 AlphaFold DEBRD K E IS5 1R 5,
AlphaFold3 1%, HHEZ VRV BEDFHA 2R, 2754 F
B X 2 R TROEMTICB W T D AR RERE S5
2, Fl2. Zav I x X—va vORBETHNELNS
Ly HL7D, 5RHMETHNTH o THMEDX A F
27 2D HEBRL 5 %,

(2] e )siF I BT (AFM)

B AFMIZ, S VBRF — L ToOEZEL2 RT3 2
EPTELFETDH S,

(1) E AFM f@tr & 7 5 4 A EHEZ V- BR RS
f#HTIC & D, Scheuring 5%, 4 B HRE XA T3
TRPV3 F ¥ 2 MIZBWT, 4 BEKFRLOMEBEERICED
F ¥ 2VKRT DR L7 5 BRIKOTEMAEZ 2 L v 5
ANEHAERM U, Zhd, RCKEST 24 4>
F X 2N DAF VEREOLAELZHIAL > 2dDTH
%, FalE, #WEIC, BERITICEID3IREKRTHL Z b
RENTWS ATP ZBIRP2X2 D 4 7 ¥ BN BETR M
23, M EOBRIREEIC B 2 F v AV DEEITHF L TE
b2 2ME L, P2X2IZBWVWTH, FF T2y
F DBOENZL X TN B AJREENTRB I NS, %
7oo LD F ¥ FZBWTH, EH T 2=y b OBUIIKN
WIFHNS TR T 2 Al ReEDE S %, (2) IRENL
HFENat F v+ 2V Nav 2R e L7z AFMBIZIC XD,

N
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Sumino H &, AEFAYRMIMERE FRBEEICBWT, #ik
REET Nav OFEEN L > % — K X4 ¥ (VSD) 285K 7 K X
4 (PD) 25 BEL T, BH%E T 2F ¥ 21D VSD &R
BI5 I eBE L, COBHET y A LEOa Y X b
W, B iR D Nav OIEHEL D cooperativity DXL ¥ 72
ZAREMED D %o

[3] 774 ABTHMB (cryo-EM) 1 & % Hobi 1iis
fiEtT

cryo-EM % F W 72 U 72 BURL ST I K D TRPV1
F ¥ 2V OERGE ORGP TLER, B2 DA 4
VF ¥ AIVOREEDREDPNT Z i, ITEES X URHEZY
DRI B W TR R o, Hi—D X ¥ Hiliy)
PH/RONSMEDZHME S M ELTWS, W DD
7o T AR 2 LU IZEl 9

(1) RATATRIARVE U OREH LA T4 7
BAXYF o INTNR I VBRERR 7 B O
BEHRREZINTLLR, A T4 TR NI HENRE L
WG ER L TW5, 1A T 4 7 & V87 E O
Wi, ORMRBEREH MBI TIIBE2enTER
Mo, 7=y FOMAEDE, HAEKEK, FEFE
DFGETFIET 2 REEZ 5,

(2) Cav#&TMk : Minor 5%, BEBEMKEN Ca2t 7
v 2L (Cav) HEKRD, xRV XY RIETH S
endoplasmic reticulum membrane protein complex & @
HEAROMEE Nz, ZOBESKROMEX. Wb
BEEGRFEDOAL I > F ¥ AVOLEEHRDTRZ DT
b5,

(3) NMDA R : NMDA B 7V & 3 VB2 BRI,
N1, N2A-2D, N3A-3B & 2TV 7 2= v P HBFEET
D0, AA T4 7RY Ty MERIZHS AT AT
B otz Zhubld, &Y 71=y + Z2RRINCEEHKT 2
PUEZERRT 2 Z e iC X D o R x A T4 7
7% NMDA ZHE KDY 7 2=y RO FEREDFEHIZH &
ATz,

(4) GluD2 : 7 V& 3 VERSZAEK GluD2 13, #iE L
BHOPIIINZ I VIRZERT v 2NV T 7 I —D X
YN=THEMN, A AV F v LTEKREES,
st 5 2 7B D cerebellin & LS F T AR ARIBED
neurexin £ 3EEGEREZEKT 22 itk h ¥ F TR
PR ICEHERREN 2 R T RN ETHHEINET
Wk XN T &/, Twomey Hid, EHEIEE (KE)



BT % cryo EM % W7z Bk TRGEMAT & FEE & o8
BV EE _EED» S DBEBLEEENEICED,
GluD2 %3, D-serine ¥ GABA TiEM(LE 24 F 0 F %

IV UTHREST 2 Z 2 BIAS IC L T2,

4] 4 F ¥ F » 2NV OBRERAHICE T2 E—FRAf v F
M4

(1) TPC F ¥ &)V :Two pore channel (TPC) &, 6
HEHEN 1=y D2V = DOF ¥ 2L TH 2,
TPC21E. EL L TANLTATELRICHEL, IZL ALY
BAMREN 2RSS, PIP2 DA L hiE bz v
DREIVFY P = b F 22N THZDIZH L. TPC3 I,
Fr UTERLICHE L, PIP2IC X b iEEIFAGT N
BIEEMEEETF v 2N LTARDES e o6NT
W3, AIL77IV—IZEL., W& EHHELLTWVWSil
B, I, O XS BREL o THEEERT O, KRIF
BH7Z 5 7z, Shimomura 51, TPC F v x L DREEN+ >~
B — S4 OB X 2 REA MHOEGHDEEIC X D BT S 2
W& D, SADENZIZ two steps BH DB Z L ERH L, #
LT, RERKOBENEFIZELD, TPC3TIid. S42%down
DHup FTEI Z Ik b, REMKFEEF v 212 L
TX2%%5 2k, TPC2TiE. S4HRIREEICHEIE &
TWTPIP2DFEIC L > TIEMLT 2 E—FiZH b 2k
ZHAS 2T Lz,

(2) DmAIKa : fif4 0 KT OfEEIC & D allosteric i
EEAREI I N2 F v 2LVEEY TR ZhETHISNT
WiV, DMAlkald, & + O Glycine 284K (5 A THEK
ENBCLFyL) DPavyayNTIBIF2KER
7T, glycine I & o THEHE L3, MfsNRD 7 v
VIIic X D IEMET 2 2 e BFI STV S, Shimomura
513, DmAlka s, #ifust K+ ofEIcmm < Mifilans
ERFFUCRME L, KT (-) RETREEMEE L 7
AV EZERRDbNE Z e, KT (-)KiEe, 7V 1kic
X BTEMACIREE TR, A A VBRI EAI DIEH 2R
D, KM fEBEOHEECED 200 — FEDRA vF 22
MEETWD ZE2HSHIT Lz,

[5] 4 F VPE L 2 D RECHT 3 5 T
(1) AMPAR:AMPA B 7V &2 3 VB2 H RN T
E A A VBRI R RIE S 2 7 I BRI,
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RNA editing 12& D R(Arg) £ &> TW3 GluA2 47
2=y FEEDF v 2 AE Calt BIF LAY ERE T,
GluA2 LMD % — 4 4 14 Q(Cln) ¥ B> TWBH 72
=y FTHBEN S F v 2 iE Ca?t 2ERT % » R X
NTE, Thbb, Q/RYA PHBRERFTH S LR
N TE T, Bowie HiE. GluA @ Ca?t EiEMED Q/R
T—RINIRE S HDTIE/ . TARP, Cornichon %D
Bl 7a1=vy bR T, SR o TS S
S PIT LT,

(2) GIRK2 :G & ¥ o8 7 HiE G A & M KT
F ¥ 2V GIRK OZRICE D, 5lERIEh2E FO#E
EMERENH SN TWS, GIRK2F ¥ 21D A F V3R
7 4 V&2 —d Glyl56Ser 225213, Keppen Lubinsky %i
BEREORIE LT AR T, £, WU WNRETREK 2 7R~
F weaver ¥V ADJRKERFARTH S, THET. 4
FUERN T 4N Z—DERICEDERITED, 44>
BIRMED R A Nat biB8E T 2720, Mootz 5|
2 L. fRRMIRsEIc o h 3 L Bk & LT & /2, Chen
5. Glyls6Ser ZEIZ L b, HHROD A 4 ¥ iFEgichnz
T, @V Nat EEEEZHT 282 DA A4 ViFE#EEHBTERK
ENTVD Z e Z2HICREL, ThREE L oTWwD
ZeZHLMIT LT,

[6] 5D EH

T—E, EEED X = X L DHRICH D . FAUZIANT
T, MFICRHAT 224 T4 7F 222 BIT B, 7
2=y MER. EER FE. RBEEEEDS RS N7
WEHEEZ SIS 2 Z e AR o, AL & ffe
TOZM)FORNFRERTP ST ETEEICRS L
Bz, £/ BHEZ U BT ZLMENICZBY
ZIRBEBIZ L 05 HT. BN FREHR L 2 To cryo
electron tomography 12 & 2 & ¥ %7 H D in situ BE D
BEREIBAEEILEZAOND, X512, (FEIROZEH
37012, B3 A7 — MCEET 5 TREZ L TOMEMR
. AIO7 A b2 HWERA—2 YRV BDZa > 7
A= a YOfNT, 512, AFM XA AN FiEEH
WBEZ O BEHRBE O X 5k 2 ERSHIF NS, &
Too JREEAEFE E DBETIE, ST HICED SRR
DEHRBEHBKRD HN5,

HRERRESR TUTSEAMT LRI



2 MRREROYEEETEHZ S5 MREESICEY 2R 0ER

FREANY TR, AR S DERDBEEID A7 55,
Bz ¥ Mt 22 O T OEIRNYEIE T b b L
R REES 2 L ATH D, KanE OLHEERE, Mfast
R ORHBRREOEEEZ XX TWd, ERANY THEEIC
BOWTRDERERZ LIF. LR L ORMEICE T 29
HoRhzli< ZeThh, BHEEYTIEZ ORREICKHE
LMl & Th 2 EEMEG (XA Mo v v ay:
T)) HRzoHEZREZLTWS, TIIZ1960 FERICE
PEMEEBIS CRIE S TLLR, Ko S MleEY 2D —H%
MR THo7h, & DHE 72 TR F DIRIE %2 228812
HRDFE L. LRNY 7HERE. EREXR 2 &t LA R
ETICERRAMAN 25 L TW5E, NI TIHED
RO DHE, Biaz x5,

* TI OFERRT 27 0 —TF 1 > OBERERH

T OHEEHRMTHZ T A+ ¥ REERT X
URVBIR =T 4 V77 I —BEARYED A HE—
Rt 512 & D 1998 FICHEE iz Z & = 2 TT i
REKEERLL, EDDUFEELRLRO—DIF. TJ
B L 7228 & (5RO B 2l TR B RT %
Fy AN 70 —7 4 Y OFEATH S (Furuse et al,
2001, Amasher et al., 2002), BfE. Z7a—7 4 > 2, 10b,
15, 16 BIEEM. Z v —F 4 > 10a, 17, 21 BEABEHOE
fREEEEE b oz eI TVWS, ZhAo s a—
F4 RN TEEM o —F 4 v Xidh, BRES
BRI ELVWTIZENRT %5, F v 3 VERE S 0—F 4
YOEFREREY LCL ot 2 Zu—T 4 v 16 3B
DAY L DKW EATHNC BT 2 5 % Mg2t,
Ca*t O BRI ETER L. Z OMAETRRIIIK~ 7 3>
LSE% & 72 53 (Simon et al., 1999, Hou et al., 2007,
Milatz et al., 2016), /M FRO TIICHRT 2514 A+ >
BREF vy 2INVEREI 0 —T 4 v THBEZIR—T 4
2, 151%, MiKAKIAZANE D Na+ % SRR 2> & B3 B e
WX, BHENO Na+ OEEZMHERT 2 210X D,
Na+ & ik X0 2 KER ORI ZRINZ ATREE LT
W5 (Wada et al., 2013), 7T, TEBR. FEERBICEHT 5
KAWTIE, ML 5 Y 2R —XDHIFIC & 2B
HI~D Cl™ BRI, Z7r—7 4 > 10bE &L T D
5 Na+ 2SERHINCEE T 2 2 ¥ TRPIEREANCEES | X
% (Milats 2019), @ & 5 &R, EREHXRICHNT
HE SN TV MR 2N L ERERED D FE
REBHLPICT 2 DAL 5T, FEHlliEEE O R O

N
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MEREZHLPIC LD THD, WINEHEYOHFR
FWEHARZXNZITTH S, THIZ. HERBISF v 1
BRI 7 v —F 4 v OZERINFEBEN» 6. &6 77
TJ OREEEN RH X o052, ~N¥ L DKW EATH
WKBWT, Nat 2 X €270 —7 4~ 10bBGIETI &
Ca?t, Mg*t #EBxE3270—7F 4 > 16 B T 02
MREA 5T (Milaz et al., 2016), > L DKW 4T
Dra—7 4 Y165, MHDE Ca?t 12k h NY 7K
Bro—740Thrru—74 Y 4IREZRI SN,
GRS DS X B 2 & T Ca?t QRO 223
1A (van det Veen et al., 2025) 72 1%, BRHE % 3ZE)
R 3 72 9 O Bl 5@ 8 & g X T 7 PR Rt %
I IR YR D 5 & L RN T 2, ZORFOM
fiEicid, MIlENT Y B —7 4 v FHZERMINC AR - THAE
T2 L AOBABRETDH 5,

Ia—F 4 V&Y T XA T ORBERIEIE. TJ R FEO5S
# LA Y5Z Y 7 & 4 TR s R S, 2 DFiRD
ERGEEEDFES E UGS N T &z, L L ZOFE
TiE, WEMICRH T2 70— 4 V¥ 724 TOEEN
FERERHI O % N 2 S S Tz, Z ORI
2RO 7 7a—F L LT, HAIGNEHICHET 70—
T4 YRYT 7 AREICE D RES 7558 LRI 2 1
3L (Otani et al. 2019). ZOMIICKED 7 B —F 4
YHTRATEEBATEILET, ZOYF TR TDAT
e E N5 T Z BN 2 REBR 2 ML L7z (Furuse et
al., 2023), AMfEE. Fy XVERE I 0 —T 4 Y DFE
WRENE D FEM 72 5 (Pouiourou et al., 2025). #HE D~
0—7 4 Y%7 XA TORFEB DR DBEE (Gonschior
et al., 2022) ICAHWSHNT WS, T TIRIINOMIE I L —
TG INTED, 5H%O 7 v —F 4 ¥ OF M7 HERERT
D7D DIFHERMIIL L 2D DDB 2, Ty Z70—T 1 ¥
KRR LM TE» XN BB L LT, N 7R
O—7 4 YOY 7 X4 THOBRILERHIF o d, NV
TBRHE 0 —F7 4 YOBTH, $7X4 712Xk TIR
N Y FOREWD R Z AR+ 5, TINTHE
WINCET 2 T 2 b 7 > R OS2 iENT 2 B1E 0@
TYWEDTI 22 TV — 7&K Rt wTidZ
NETIELALHEI N TR, V=7 EEOREDS
BRI ANY ZIEREL 7 0 —F 4 Y O% T &2 4 7 e BES
Joniud, TIHEOFH L WERICOREZ Z e bS
BOBGEL I 5,

ra—7 4 rOMEEYELEREHETVWS, 70—



¥ 15 —HNCH AT REE % & Dokl D X R AET
5, Zu—7 4 Y15 DFEF L RLVORENEH S L
(Suzuki et al., 2015), ZDETV VI b, Zu—T4
Y FRHFEATIC 25N A TR & BT 2 S
HPEEIBX N TV 3 (Suzuki et al., 2016), M. 2 FEIN
¥ 7 T —FI2 & D ZOETAEEBIGT 20
BEEYIFEEIC X D ED SR TWS (Samanta et al., 2018,
Alberini et al., 2018), #E4AMFENT To—FDdH 5 —
DOFAUR, FFED 7 v —TF 1 > 7 XA T ORI I
WHIBE T2 RRE VAT B OEEGHRDOBEERETH D
B DIFFEIE TI D ANRI R BERERL E 2> & FY)RESE Ol
IRICHZ HIET 4D TH % (Rathnayake et al., 2024),

+ TJ DGR & BIFED 77 HERE

TJ 4 bR AR o> (I D B TR SR A& 22 B D 2%
&IV b BB ENS, ZDHTFRAH =X LDIR
HNE, TJ OEFEREDBBD AT 53, XV 7 H - Jif
7574280 F WSO R Z RS 57200 L
ETNE LTHRGFEOHETH 20, WELERALENZ
TI D FHREEES T2 A= LT, Z7ua—
74/8% TREITH XV RIHLO-1, ZO-2 0, 7
0—7 4 e DMHBEMERZNMLTZe—7T 4 Y OENE
B TIEROMNEEZHET 2 EL 5N TE7 (Umeda

2006), ¥ = AHFAE. ZO-155EHER R\ T 7

0—F 4 ru—7 4 YRAMRICHEBR S 255 T
BIELWHEI TIEREN S Z e 2lEL,. 2ot
ZHE LT (Fujiwara et al., 2022), ZO-1 & OFEAIC
b2 TIDMNERDDX I =X LY LT, ZO- 1D ERK
MR O MARIRE S DI L AT H— T E M N X 4
YO E 7 a—F 4 v OREREIEE B HF L T2
0—7 4 YHTOEM BEEEHIET 2 2 e amE I hiz
(Shigetomi et al., 2023), —77. HEWPHE & HIfaA V)~
DREIENT T —F % L 2RIV —F1TX D, ZO-1H
AT &K D TITERUCBIS 32 Z e AHb2IcEh
722 &5 (Beutel et al., 2019). TJEH D 7 FHED
RIZ ZO-1 DH SR EREICE R T2 L WREIC A -
TW3, ZORRICE 2 . WHOWHEZRD Z0-1 25
MRS G DR X > R ETHE7u—F 4 ¥, JAM &,
MRED 7 AN R A A VIZRTET % PATI X V%0 H
DM f7 e MR ERTHRHE T 2 2 2T, IR & THRR
DFEFEBTIHRAOHEZ R L TAL MRICHET 2 Z
LTI OMEREDARETH 3 (Pombo-Garcia et al.,
2024), X5, Za—7 4 ¥ OMIEE ETOZRK(L
ZO-1 DEEEBIEE I L, ZO-1D7 7 F U HEAREIC &
3R F-7 7 F Y ERE R LEZNM LT TIONL b

et al.,
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DT 5 Z e HHRIBEN TS (Sun et al., 2025),
7o. MIEREBRIC B 2Rz 74 T4 X =2 v 7 L THIN
TAFEORFITE D, NY THREATRNCHREL TIES
QBN 2 T OBEN AL M7z (Stephenson et
al., 2019), 2O TJBEOERIIE. NEZMEA VST 4
Fx 2NENT BENZ Ca2+ D LR, KGFG X
YXJETH % Rho OiFtE b ZUHES F-7 7 F V&
B IFTVINERCOFEELRDH 2 Z e G TW»
% (Stephenson et al., 2019, Varadarajan et al., 2022),
COEIBHLWIERICED, LIES L TWTS
DL E BRED 7T TR DI FEN R E (EATV S, ik
F 7 ARREBICED TIMRDFOZSRATIT 497
WCRF X BT IEE Ll @t o 6. Z0-1, ZO-225TJ
ez e %63 ERMEERS T 7 b 34> ViRNO
il $BI5-3 % Z & (Otani et al., 2019), TJEX >3

ZEpMEMER LRI 5 kA ER S 2o
TEHE AR B S L. 2 O@fET ZO-1 DIRINTINE LT

TFHBELNDEETH S Z & (Nguyen et al., 2024) %
Wt Ul MaRFZeiilTld, 28D P X4 Vs AT
5 ZO-1725, BRx V78, MlEEs. 2ofis 7 F s
ENTEHEEEA LRSS, TIERZESRE LT LEM
MOMEEREHEST 2 DA X = firho0H %,
RO WS XD RERBIEDLS. ZO-177FD
X HIZFEMRBERE AT S LR O L WEBRRDO S L TR
s Z e THEEND,

« 3 MRS & D57 HERE

LY THRER RIS B 201, TIIC k3 24
el fs] R 72 > — T 2. 3D DOHMIEDALEE 2 3
A e MO DA T 2 2B H %, 3 AR
FAETIE. PUEALI =TI (tT]) & XEN 2R84 T
WEIEDY 2 OEL D EBIREEZ TER L T b, TIITHART
tTJ OWFEIRE CENTE Y., tTT O EX > 78
ELT7yFayry773I) = UL Y UDBHISH
TWeb DD, tTIBRDODFRA A =X LIFES S RHT
Hotzo BAZ. TS tTI D TFERET 2552 LM
fz, A=Y Fv 7250 FRIBAEYERTE L BisEE
Wil 7V hEZ OB THEMEBSTHRITT 22 1ICk
D, TIKRDO G FHEBEHLPIC Lz, Thbb, TV
X2V VIFHES 3RS EE L T 3 MR o Rk
ZHLDD, ZO-1 2 DEEEN LTI u—F 4 VR
T2TI %5 &%HE2 2 TtTI OHPREEZE KT %,
—FH. PUEALYVET U Fa U kD SIS
V7Y — b, tTT OMHIRESERICBEE 3 25, R
N 7HERERIKIC BT 2% 513/ & W (Oda et al., 2020,

= PANTA
O = H



Sugawara et al., 2021), F V-tV IZBIL Tid, 3l
MR D S A B ICERERID 5 Z & (Cho et al., 2022).
BATRGRYIZHETH 3 Cded2 DIEHLENLTT
7 F URHEORRBUC B R 5 2 %5 Z & (Oda et al., 2014)
HIMEINTE D, ZOKREL MR X b B2 2 AJReME:
DB, TNHtTIER V7 EBETFOERICK 5#
e LT, HBE, S sl RE ShTwa, tTIik
FRICEBMICHEET 22206 T, 7UFa U ViE
BRI~ ATHRE SN BED LEAY 7 HEED#
R LHHI N —RHEL ARV e S, tTID
HEEER EAMERICE 2 B4 > %7 MIETI IR THhEN
LRbid, LU, tTIEROKR ERICMET %
7YX R TOEBEA =X 2E, B FEAEREK
DESPIT R ZEHMLETILRE UTHIREN, Z0Df#
I, BB 7> F 2 ) Y R U7 EOEBERE W
TP yFa) YEROBHT IS BHLLF YL Y
PR 5 b s,

c SHBRDOEH
b B gk B0 B RS A E IE v 5 A A ek oD H A% 3
i FRICBWTOF LU THBIAZ XS 1Tk,

143

AT TO TIHFRIIRALTELLER 5, E
TIERD X 1 =X LB T 2 RAFEDHH, KT A4 74
A= 7 YW Y R B ARH LW
TR Y Ta—F ik W ErhooH %, TID
A Ic BT 2 EELHFE L LT, MG T 2
TIOENHIEHDO X =X DB Tonb, Thbb, TJ
DKREHNITH 5 T 2 b T ¥ K OARFMIEREE B D
JEARDE T & % TJ OFIERIG MR Z L IcHES T
BY., LEESBEOHIEICERLTVWS, TIAMF VK
DABIZZ 0 —F 4 U FIEWERTH D, TI DM
NELDIABIZ E B R — v —n—, BIE 2 &0 F X
AV MO EREELDHOD, TIHMERE W
Tzrua—7 4 VORI SD7 7T a—FHBARETH
%5, —H. T OREREORE X, HAEH & MiEE
12 & B HIRERR, HIRBEENHE &\ o 72 TI MR T2 535
WEBOFRICLDHIHINSZ Z e A THEINS, Ml
Bi%, BEfEE oY b o — T BN T To—F%
RNAi 74 7' V) —% FWBE FRRESERIC X 28R
7 7a—F12 &k 2BEGKRFDEED SHEZED % 4
EndhHrrBbihs,

MR ERT LT EEEe R



3 NYHIVFINZRVIHSHERFZHRRDITOER CFH

RAZENEETAEY E LA RREEHIERED > R
7 LB, ME R OB B RTERAL O FRIEENI N S S
Z2—n VRERER L7 1980 R DI Z DI &
72852 eMNTES (e.g., Perrett et al., 1982, 1985), Z
NoDOMEIE~< A 7 P DIBEEEREZ N L7z Evarts
SR K 2 S AT BN O 77 A 2 BB L oD, o
FIMT D o 7Bl DERAN LR ERH D & @M AR
HIREAN & RED R IR L 72 R CHEINTH 5 72 LD
L. YROEFFE TIEIHINFBEA AN TITNW D
DD, BERENYNIMAR L LT ERD & VIR I FREE X
TWie, 207, HEMEOKRENTH 5, th¥E & OMHE
IR AR - T8 7 22 EE L1EBRRICIIE->T
W oTz e WO RN D - 7z,

2ERD < 7 7 F % BRI H WAL R FEBR T X
A LD AN 1990 FRUT L= KD Rizzolatti 5 D 27
=T &b, Z L T2000 FEARUIB LA FLT D H:
BOWZET N — T LD, ZhZME QFEEIEI W
TH#ED 57z, Rizzolatti & 1A o EEEIZR IR O i
EED HHEEI 7 —=a2—n Y EF AL (di Pellegrino
et al., 1992). BEH 513 2 EIAR O BHEY D 55+ T~ T OEHAI
DHEEEE= 2 — 1 ¥ ORI 72 I0E 2 s L
7z (Fujii et al., 2007), 5 LT M2MEMAKSEERE Nz
WA S 7z 6 I NTzh3, T o DIEFRINIHTL CIIHEREIY D

TERHISLT Lo idnwz 3 RS S, Bz
Tl Z#ED 2 Z & THARRERITEIOR L 2IH 5 72l
HD D 5). MHFETEE) & S A X b & DB 72 BE
WZBWTHENR N, ZOMERERT 2720, A
5% 2 R 2 M H X 72 LT, Evarts ZIROFEICAID
AV ¥ a— XTI CHE OTEIEYNKES 2 T21A
RiEfl 2 R 7 ) R L. ZOHPERTEERTETICEIT 2
MiF=—a—mr) BLY THD=a—n ) OHEREAL
B35 7z (Yoshida et al., 2011), LUK, Y%A D
FSUIEMO =@ %725 22 e R5H, BFEDZLD
I BN T 2ARHHI 2 2 7 DL v+ ¥ AR E T
Wd,

AT FNEETAEY L T S MRERAERS TR,
ZRRERDRES BT 2 B & thE OmMEHR S L
CEIEIEHR O RN AL DR  EIR L 72 o T %,
BTG EROLEIZEE LTl 2D /7 — FTdH 2 NHIFTEHE
AIEFICIN A, IMDHEN > 2 7 2 2 RS % BB Rl (R
SRR, RRHAR, R TR, B —o8 3 UAEEIME T INEZSE) 12
BRZHTEMEDIZ S, — I TEEHROLEICOWT
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. KR BRI (WHIRTEERTEY, ARGERTEHR R, MEHLE
BiAnEr, FEATE/NE, ERSHEREEGE) ZhRe Ui
DE D, HEHSIIRT DG B B0 72 B BRI R
W BEBEROMED TR RTH L b, ZOZHhD
ALFERERE 2 AN 5 D TIdR < . T Oft &z fEiH
ZRIEATZEBRT VA OMENEHEETH 5, HETHTOD
PFZEFIEE. B 7 B — i TS B R s Im 2 3 S %
A3, SEAE TR O IR D & B — RIS B & SR T
B2 RIRFFTHHI U, R A T8 2 BEE U CRelskiA o [R) 4
HEHRHRMZRE ST 2HEIE LTV d, 51T, Mtk

EMRTFFTHLIAFS P VORI GITEEINA
FEBTA. AHEEWE O JRFTEAR Y A VAR X —
% O 7 MRS A R TR B & v o 7o IISRBIFR 2 R
AES 27 Tu—F SEFEILL TV 5,

ERNeptseEm e 83 2 &, KETRZ SEmT H
W RIS B Rl i &t Eam i MR 2 2 S S 12
7 7 —FITRAEDDH D, TV RFRN—N— FRF

DUFAE 2T L TW0b, ML TEINTIEZ. BARFITE
WIHBRBR G T OITENBIE G Bl e M e S g
vyuay— (EYTEY) N7 e —F0BATHD,
IRERH—FKE, Ay IR T 5 —FRE 77V REH
SREERE Y X —ERZ oL EHoTWD, ThbIC
Ft L. DOENIFEBRATE X X 7 OFRITINA, BFEimD
T A NART & — % W TSR 72 S B
XOWIERRH Y ) 2 7 R e O@ETHFICB W THE O’
ArHLTED., AMEREFRHAER AT 28R %E HIT
TW3, 5%, FICERTRZEPEICEBT 2R T
» %, [FETIX CRISPR/Cas9 £iffi % F\ 72 B in 7 E
XA FNOMFENTURITHERLTED. MeCP2 7~
A¥x=yr=A7 (Liu et al., 2016) 2 SHANK3 + 5
YAY z =y 7<H 7 (Zhou et al., 2019) DIEHIZB W
THELRRE DT T2, ZhsDEKIZEARRY b
7 LMEDREETLE LTEWAAESHIFE A TN
SRIE. 25 LT AN L ORI A X —> >
JRERAEH RN 2 A RNEA S 5 2 2T, hER
HAMERE T 225 LT AR H 5,

LW B CUd 2 AR 2 R 7 3 FETRT D % A,
AR, ARG & R 7 2 W RGN TV S
(Béez-Mendoza et al., 2021), X 512, SEICHELX
N 2RI BRED AL ST, HHTHERE T T OITEfRNT
PHRTEHEIZEA T 25 ADIEL TW 5, HIZIZ,
KB — & PNCHEEER 2 VA L C H R 2478 % E &

avi%



fENT 3 2 FEICE LT, 77 v RENLRER L > & —
DF—LBTIRFv T - H7— (Hiw) otzRAEL
THEANER Z A $ 5 52 8 LT 5 (Ballesta
et al., 2014), F7o. BETIEFEE K MTEHE(LT
Ky x—o, AL ZERE L THRTEIZ B8R
b3 2 SeBRAY 72 7 R A FE R S 7z (Matsumoto et al.,
2025), HHATEIERE MBI 2 EEIER D & O [RIRE
EEEHHINC O W TRERERE DRV S DD, BE—fEKIC
BV TIIBLICERTREAR EEFE 12 ® % (Berger et al., 2020;
Lanzarini et al., 2025), MZT. BHETE T TOHEIT
BHEBUCE T 2 fH MHRER O 2, v A N ARS
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& — % 07 &R ARE IR EIC K DS T L 2RI R
HVEFSERRIE AT D G S T2 (BEH, 55 47 [8] H A
BRFARE, 2024), 25 LEHHTHREOEANZX, B
MDD HARRALRTE OBIR 2 AIREIC S % 72, FHTK
B TOVENY R MR IR A (8 1R o REVRUEHT IS BV Tl
DTHNTH %, BEZATERAH & BHITEIRRGE 2075 H
ARG U THMANCTEH T 2 2 & T, RMiERZED0 S 5
m5¥ERE FMEFEZITCD LT BRI & 0
LsifFE s,

ARAMTENFEERREIT IR BRI B






SBVE

tHZEERFT - £ > 2 —FDWHKREE

147






1 D FHERRAEIRZU R
11 {EE AR FORZEEEPS

Kt id, MBS TREAR 2R L., MEEER
GRS OB O B & 2 28I EEMN OB ICHF G
SEERNFFTH D, ZOMMIINREZ, Fe LT
Kt F v 3L Kt b Y AR=2 -k, KT BhEE
WA T EERRTBIZ LTRSS, Ly
L. SN KT 2BEA A2 LTTERS U YR L
TRH#L, ZORERRRDIS VI ANCTIRT BHE
NIBEEF BB uTIhETHE SN T0iRDh o7,

Fx3. Cys V—TFZA/ERM7 =F 0 F ¥ 2NV TH S
Alka %3, AEFAHEIF O MRS KT B X o TERIIC
EiE B Z e 2 FHBUCAM L, Alkald, > avYa
UNTDOMRRICHET 2 71 H VIEENL Cl™ F v %
NTHDB, VRAHTOVINEHRICRE X 7% Alka = H
W ERVERE T ORGSR, MRS KT IRE O ER A
Alka® Cl” EifizZ LIS €2 e 2 /AL, &
BT, AIN—ZRD RV RV EMET T 7 L TH 5
AlphaFold3 12 & 2 & 7l ¥ Z R 2 A G OE 7@
fric & b, MRSV » IREDETIR O EERIC KT &5aE
MEFEL. ZOMETHME. KT F v 2R R7DA A
VEIRMET 4 VRN a S AL 2. Nat T
Fe < KT EIRINGHES L2 EE 2R T 20 TH
D. Alka O KT B OREREZ S5 $<HHT 20
THotze MAT, RFEMITOKE. ZOKT HEEF—
ZREHREECHEEHY D Alka KT B ZITBWTELL

v v T v v !
-60 —40 -20 O 20 40 60
Membrane potential (mV)

M1

WRTFESNTE D, KT BV R ICEEREH
LTREINTELZ e Eh b,

F - A 1. KT 25 Alka O F v 1 LEERE D R EL D M,
TRDBE TN YR, REE. X 512134 A4 VRN
BIOEREICETHELZMIT e 2R L, Ths
DOIERIE. BEHIO 7 =X 27 ¥ X 3= & M X % i
CIEERD, HEA KT 235 » 2L RIROME - BEREZ 5
DIEFIE— FALUIDEZ 2D THIEEZLND,
NHORIRE S iz, Ok %Z “mode-switching”
MY UTIRIB L 72,

t MEERTFOHFTAlka iR DIEHRZDDIE. a2
P UZENR (GlyR a2) TH3, HBERD GIyR a 21
KT EZMERERro/c—7 . RNAREIC K> TAEL
GlyR a 2 0ZRITIX, BRZMZEWERS H KT REN
RAAEIHSBIRE I NIz, 51T, ORI KT FEERL
7V VEEERDB T, Alka ¥ [A#® mode-switching
BT ET2Z bbb ol

DL EofERE, BicB i 2 FioMiEsN KT & 23—
XYRVEDOREL & HiZ, Cys-loopZAKE A F > F %
I BT 27RO FEZHOPICT 25D
THH, ZOMDF v L%l CTHIREA KT RE L Cl1-
BEEZY VLRI XL FRELTVDE IR
T LTW5, (Shimomura T et al (2025) bioRxiv)

closed Q Q
consititioly 4%: ﬁa\k
b 0
open { .‘
PTX ] A
@ ©

(a) Alka OHIfIS KT AZHI 72 BIfEE, (b) AlphaFold 312 & b FHIE N7 Alka F v FAAREED Y R

YEFI, HOOHE, KT 2RT, AlkaldSBATHY, HOrROEBEET 2R L2 722y b, (c) KT i
BEALERE O TR, KT 1Z4 00BRFTIC X DB Xh, KT ICRERKME#E: —8 L T\w5, (d) Alkad
mode-switching D E 71, KT 2320 IREETIX Alka lZBWVW 22 212k D, C1I” Y HCO3™ 22 BRI E 3
2, K AEETRHEIE. 0 Cl 2B RNGEHIET R 5,

149



1.2 SRS FEEMHIEERF

RS TRESTFEERI T, 7 7 4 A B FHEMEE 37
FE LT, ARED oMl N E O MRS Z nr it
L. #EICESWTZORREZIH ST L T3, BT
fEtt, BELNES S 74— TVA MET T T4 —RED
o B 7R G R AT RN 2 B U . —RoT o> B BHE {5 & 3Rt
D =RITHEE % PR T 5, BRI, 300kV 27 7 4 F
ETEMEE (TITAN KriosG4,). 200kV 7 o 4 A& T
W (JEM-2200FS. JEM-2100F). 7% & X2 Cryo-FIB
SEM (Aquilos2) ZHZTW3, Z5660EEZHARD
AR e AR DE S 2T, BERX YR VEES
R A N 2ZRITH 7S K ORGEDRE, MILNSE OB
HIRGERAT 21T O ¥ 2 b IZ, ZNHE XX B HEMMBIFICD
HBbhiHATVS,

Tottori B A 3 DRHHEREE %2 521 TR

734 KB (AB) & 7AUNL~<—IRIIBIT M
NDEE R RIBINBEYDERDTH D, A B HFRHER
WHOEEST 208 (RBEl) 13, REREORZIES &
EZHNTVW5S, TNETIT, A BRHEDZ ISR
WEXNTELD, FEET VYN, ~—IRICE# T 22
FALA B ORRHEREEIC O W TR, BIHEA TRV D
DMWEZLEREINT W,

Tottori B & FHIN 2 IR IZ. A B D N ARG
WAES 27 AT F U THR (D7) 07 A7 % > (N)
WEEHDOZ2 2T, B IR R 2 BEXHERT I

-~

DRIGN %, Ll ZOREAMI, H ERATEDR50D
ok BUNEHRY
(BB 1 REH) (8RR

K4S £ NS
S e R e s )

2

Bol7 A FEZIER LIS K, ERFRT 'LV
7 7 ABRIK L 2o T L% 5 720, IEROFIETIIMIEMR
M WEETH - 7z,

R TE, BEFHRAT—>a >y ME135) HAFER
BEEH L. 7y A < —JRICBIs S 2 RRIELZ R A
B ITottori® (DTN ZE52) ) DHRME AL & G MENT I 11
TR TR L 720

b CRIERRE R BRI (727 7 RBERIK) HiE
FEHNCTERL S AL, WIS AT D3RI T & - 72 Tottori B A
4010 LT, MUNEABIE T TR Y A7 7 RBHEDM
Z B, RN EMEES N, 2D, 75
A 7 E T M e 7R e RS T S AT RE & T2 o 7z,
1% 5 NIARMERE T3, N ARIRTEIERD IR CRRFIL o 71
B Lo TWihWI eAREEIN, DINZRICL DA
A BTHRSON S NAKNNC &2 a7 /#ED L ELHERED
Kb TWD ZeARBES Nz, TOERIE, ERANT Y
A DZALRBUKEDHEMZE L T, 7ENL 7 7 AREZR
EL. B boliiFrzoTwa e EX 6Nz, LA L,
WUNENEREE T, BEINSERS o iikEs iz &0
52T, TENAT 7 RAELEOFREDHIR S H, f#HEHUY
WL ZzmmE RN TR E e EZbh 5,

ZORE, A BRRHEERIC BT 2 BT 1L F — B
DRI HT 7= e R E 2 RS 2 72 T K I T vy
NA = RO T FRRERIHR. FERAYZZZNT - IR O
FIFEIC S B HIR E N 5,

1) Yagi-Utsumi et al. ACS Chem Neurosci, 2025

(/&) TottoriBY A p DEATVRE, Hi b TIIEERRFLREEMRICTR 2 DI L. BUNETI R TIRIBHEERD A 51

7o () WUNEIITRTRM L 7z Tottori 7 I 04 NigMEDOMLE (2 7#IE) . NARMIEEIIRIK CIRFIL - 7o HiE

ZEoTWRWIEHAHLPE R o7,
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2 EREERRRR 3T R
2.1 HBEHEEHRZRERT

MRS R FE RS Tl LR DREIE & HRRE D 1 H M
Fraha UL AEKE B, FROE @M & 5oz
Dl % F 2 MRS & O 7 F R, SR & o
fERIHZED T WS, FRMARER. 1) & LEMle
T BIT HMEEEE XA PPy ay (LIRTT)
DRSNS & B#E S 2 R EE RS o g, 2) Lk
BAY 7HEBEICBIT 3 b UL —TIOBEZ Y 7B
BREDIRNT, 3) Y a vy aunTrETILE LEZBEAN
V7 BEEE R S MifERES A o0 R IBEEEECE
B REIDRIATDH %, 2025 FEFEIZLLTD & 5 RER
HoT=,

T HHRRZ W2 v—F 4 > OREMT

FRANY THEBEICE 5T 3 T O EEIZIR X > %o
Bruo—F4v77 3=V EREIATH S, MlefE
TEDTIONY THRERBIE T 2 HED—DI1Z, TID
BOEVHED 2, TIE—Huc BRI &K b T8
iR ENd 2, TIR NS Y Reidhs rn—7 4
YOEAICE D MREMCER XS T OEERAIEE D
HIIMEEIC I DRRS, —RIZTIRA 7Y FAZWVWIZ
ENY THREDTRVDY, ZOREHET 5 X =X LI
LEPMCEINTESLT, TIMROEELRFEL o T3,
MEFITIE. WIERNICRBS 270 —7 4 V%27 /) L%
TRESE EEMEEBLL, Zofiidicza—7 4
VEBEBALTTI A EHR S8 2 FEBRRETD LT, &
|, TIEROERMGEIEICB Y2270 -7 4 Yo FHloE
BEEANDI-DIZ, 7u0—T 4 VOKBERF XA VHBH0
RGBS THEEINE 7 I VBEERINDT%
RO TIEHRR THREIEIER, —HoZERIckD
TI DRIEDFEMNICIEIR T 2 2 2 RH L7z, X 51,

Bora—F 4 Y TR ALY ERR S TI DL
Mo, 2 Dru—F 4 YT XRA THAED TEEHRNC =
DLDOTRRALEZTIZERT 2D LT, Z7u—74 ¥
5, 70— 4 19T TI 2 b5 > RO EMNC
PRS2 2R L, ZORED LICXSITHENE
#DHZZ ik, TIEROBRNHIEOX =X LD—
SRR Z B9,

7 WFENY 7T 3 0%

7 EFTHREARE O FE O, HEE L RO O N
V7 e LTEIK 2 iz kb, GBS SN0 BEE
PRIEVEDORAZC L INTWVWE D, ZDHEEEIEE
BRIIIF Y A LEFBR S T W, LEFI TR, 7 BN
U 7HIBCHESTS V)AL —TIHE ST L TT v
Fayr1l, 32RHBL. ZEEANY 7HICBIIZ2ZD
REEHALPIC LTz, 51T, T ZRRHIRAT 558
BFRES Y RZEH Lz, 5%, 7 EBANY THREAND
B RNTT %,

AREIRR D57 F 8V 7B 3 2 %%

rua—7 4 YRE RO 5. HBES T JAM
HIRHREREIRRIC B TRE D & 5 HIRAR i HefiE 2 TR R L .
B TOBBEICHTZAY 7 LTHET 2 Z 225
PICH 0Tz, 2Ty JAMDTER T % MRS O Bk 8
DHERHNDFE & HEREZ fRIA S 2 IS 2 Bta L 7z TJ A3
BROZePHILN TV SE ERMIfCER L. B2
RicFB 3 2 JAM-C 23 58l E 7 VR TR FAY 7
EERTE 2 2 2R L7z, 5. M= RO
eI B2 A5 W3 o0 B FBEMEE AT, JAM-C O RfE g 2
3,

3 MlEMEICLD TIORNERL S, < v XBRDEARME.

BEE. NEDTI 2L 7Y HIETBREL

7o ETEMEHG. MIROBEN TI R b Z > F e Xidh 3 TJ OFRERNL,
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22 IDMEER> U ILERZEERFY

ERPT T, DR IR & 3 2 ARk B 4 7R AR b
L RIZIBE « G T 2 728 D57 THf & R RE R 7 & >
NIEMMEEERB L UOHEEZHLE LIV Ry 720D
HEPLHLPICL, ZNZEENEREERICORNZ
BIZEHENE OREE 2 B8 L L 21T o T %, SRR,
2= — 7 RACERHE 2 RO F R B Y T & 2 R e
DFICEH L, AMUR LRI & B E S FOOR (R
t) BXUEE (FL) oNT v 2OZ(Lh ko E
PHEREICIZ T RE LG L, S S 72 5 FbkSEA
DR (BB DIEHE, FULRIEDE) 290
BEIK T D5 2RI 2 e 2R L, AT, GRS
7 EHERZH K (GPCR) O—HOZERIERD V)
77> R RBEIERAZ RN AR ORI O B X126 U TR L
INs bR L, BERNRAEEZLTIIRT,

1. BHREH N T > R & 2 DRSNS o i
DA INAE & iR 2 4R D IR T 72D KED T AL
XF—RAEE LI Z2REND D, £ OEIEF RIS OHEREK
TicoiM b, ATPIZI bay FY 7EFRERTHEE
DETEZHET 3 THEAEINDD, BE, BRED T
CIEIN A B S EFZAR L L TATP EA%HE
5 Z DB o Tz, BRI FIE. FEEFMEE
fEH# A > 72 BiEE h 7 F— > a YIS H T 2 MERHY
(R-S(n)SH) OIEFFTH D, EFORZIENT2=—2
RALERE R R T, BRLEODIICE W TR IZ X
BOME Y LTHEHEATEY, MY T -2 a0
Ui e RS SRR VIR T CTIEB L RBERIT Y, Ak
ZORHEICER L. ERNICBWT BB S T OmE D
T A= a YOI X bRk 2 EA T 2 BIAURE
EHULKEZEROMER F 2o TH#EI T 1 —>a vk
BT 2 RIS EEDIRLTED ., T o
BEZRHR T2 ECORE IR TR 2 2 RE L7,
DR Y ORBMA L AL >T, S hay R 7E
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TLERPHEENZ L Z IR LEETFICEL-T
e AL RSOEHE X A, F 7 [F LR G Z il 3 2 IR
SQORDHEBMNK T2 T, MEITHF—>av%k
iS5 (BEESF2RD . FILKELEZ 5) AR
RDONT > 2ADZET B 2, 2 U OEENC K h NS
BELBI N R FF o075 A< S 274 VIRR7%
CTEMERMANZ Y AZHEBEL TR E e TLA2D
FHRIPWEIND ZEFHL2IC L2,

2. 7Y MEEIME GPCR O XFRk L V 4 > FIFKTER
TP LRSS

AR, Zh e oA KAREZ FEM S 2 72 IRl
R ZHLTED, MIEAREOME A, I FEM
fofic B W Tl Edm 2 IRE S 5 L THEERKEZR
7oL TW 3, MMM X 2 Hifs & o & 5 1E8 LGS
T30 BET 5 7o DIiE, B X EAIZ AR O BT
CRERHE SR ETH BB N E TIFAE SN TV AHE
SZEREIDTHPTH 5,
P2Y6RIIMIIEISN X 7 L A F FIZINET 5 GPCRD 1/
THBH, P2Y6R % FI L 72#ifd % PDMS O & 5 72 3%
LRVHED ETHET S X7 LAF R FH Y FIEK
FRNCHERMN RIS T A XS L — a U 3F| EfE X
N3 ZHESMIT LT, P2Y6R O/ EBUCFE T
247270 e OMAEHICERE L RGD £F— 71X
BEMZADEWMWKELAINVS Y LA L= ay
DAEBIMFIXNE Z 2o ZDEF — 7 N EE D
WXFMICEETH L dHL LR oz, T HIT, Y
300/ D GPCREZRAZ ) —=v 7 Lz 25 THED
GPCR 2* PDMS #£E ETHREMNR AN Y LA L —
avESEREILEZELS, WDHD GPCRICH
BLERETHS ZeHLL R T2,



23 DFHREREITARFT

7= 51, 2008 1 IEE T T BRI 72 NFKB &
{tA3. NFKkBAE5 & HIZIL-6-STAT3(E50E A X 7=
WHEXNIEMREORMRE 82 1L-6 7>~ 7k 20124
W R S D a Y S P CH B — b = A
(G) Rt FALMFEEIT>TWVW5, GRETE. MHD
AR 72 B QOB T Ml OfAE R, B WA
A M LR N RIAER E OBREREHC X D REE D E
FEHEMEL L. MHEBERT Z2 Ff o kiR (CNS) 2o
FPEMETICBNT /L7 FLF U U ATP 72 ¥ O#iE
EEEIRE I, ZOEMNIO -6 7 > 7 HEEAL X
N, BEFEEXhZFEIAL LD HEKEGE T Mk
DR L. MR ENIOEMRRENFEIN S, GRIHZ
B4 IR AT RICBI S5 T 5, FABIETNE T, 6
FHEORLZHEAZNENELRLE GRFALFET L Z
LERMELTE R, 207D, REPTE (1) HekGK
SoFE Y. (2) BERIO G KT O FEM 72 fHE [E] 3% O f@hT
X5z, (3) G RFOFFEMERCIEMELT 2 IL-6 7> 7
DIEHT %2 FIRICZ D5 FHER DRI Z 1T > T\ 5, 2022
T, ERENCAEANPMNCRIEDE Z 2 X H =X 6 LT
HRIIE G K WG Lzh, B, Haxiricid. (1)
TFARBIHIT & IEFRRIE G REEEZ 2 Z L 2FHA L. (2)
ZRMBLIE~ 7 REF T, METICRE L 72RET
MRS LD RE 2 FE T 2HH O G KSR HER L 720
TUTIHRENT %,

1. 70225779 VM E=2—0 U 2 LRE
R OB LM I FRBAHTOY I T » -
ALz ST L. SIREZAET 2

bk RO EOMEIRE T LVE VT, EEc
SFREIC RIERIEZ FET 20T X =X 22 LT NEk
RIE G RS ZWE L, BV v<F (RA) BETIE
FREENCREERDFH T 2 720, AWFLTIE, BIFERIE
GRFAHPFETHEL 202 BHiRET LV CTIHE L 720
IR BE £ D JE T SHER AR AR ET (DRG) 1C#EHE S %
AR FL T 2 &, MRS 7 F A CT-C8H 5 C4
BiicHsis 2 7nx s 7 7V ¥ (Penk) BpHENE= 2 —
= IV Eve ¥ a A AN § V2% i ST UL T
S, ATP GE#ER O RBLZ Nt U T FARBIETIC RIER AR
A LTz, CT-C8 55 CABBICHER T % Penk G
ff=a—BY2rEY 2374 7 RAETHEELT 2. F
HREAEIT O D SIERE S I X iz, DLEORER D
5. ERHEIOERRIE G S & FRD X 1 = X L TFR
BT ORI IR E R D TRE T 2 5%, FARBIETC 1.
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JEBAET L 13 R DIRRBIELE TAEL 2 Z e ARE i (KX
4), Fi, BEET NV EFRRICEEY v~F (RA) B#F
DE B DR T b ZTRIEBIENE (OA) B3 L HIRL T
Nav1.8+ fif2ic 81 5 ATP SRR OFEBAHML TW»
5 ZEHHIBL, ERIGES — U = 4 K P THIE
Z BAREMED R E Lz,

Inflammation
IL-6 amplifier

Inflammation
IL-6 amplifier

o

5
Sensory nerve £ Sensory nerve
Penk+ interneuron

IL-6 amplifier
Inflammation

4 ERRIE G K5t

IL-6 amplifier
Inflammation

2. LB ZHETIHBT — b = 4

IV Y (MOG) Zal#d 2WE THilEEZ~ Y 2D
FRIRANICHR 53 2 B A EERA B C B Es R (A
EAE) v ZE7LTlE, HHEHOBFHENME 2 5 &
BEEENRE T #IREMR A U T AR O i SR HE %2
&R 23, BAEAE ~ Y ZOMICINE 7 — + DSTER L
TV 25 2 f ST TSR, PR I3 I ER A D R E
MECIE S — P FE L. BARREM 2 oW T Mg
DHEFIIRMT 2 Z e B 0h o lze HEXIMEEITHATIE
ML —Y— %3 % £ Edinger-Westphal (EW) £ ®
Za—nm U, IS, EWRIIETEHE L —3—
RS 5 b URINE G & E1T S 2 BIRARERMED R
WS Nz EW LI FLINHE 2 5553 2 fifEfz & LTl
LRTWB 7o, BILEREZET L 24, BAEAE
<V AT EW K= 2 —a > oiEM LT L, BT
BEFLDNINHE L Cuie, MEXINE RN R T MR % 5458
N3 2 L BEFLINAEDEE 2 32 Z & FIRHCHTIFN- y HFA1HT
KD 2 WEPUIL-17 PG UA Z %53 % & LIRS
T35, IFN-y & [L-17 2 4 E I EEERE T 5
EEWH= 2 —n ot e ELIEI BRI NS 2



. WE T Ml ARICEELST 2 EW B =2 —a vk
TFEY AT 4 7 RETHEHIEMLT 2 & BEFLIHE A B
ENBZehb, FWETHMKPESS 3 IFN-y S IL-17
WEEE L o THBRMETRIHINIEDTHEHE I N, Zh

BAEAEZT R

DEW =2 —n > OiEEL L 51 & i < BT T DREfLIY
Mz HET 2 Z L RSNz (K5), T, M. CNS
JRIETE T HRZBE LB S G SRS 8 D & 5 bkrE = 7>
PRET %,
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2.4 {BIARIEFRIEARFT

LERFCIE. WLEOMHIMRE 2R L, Zh o2 H
By LCEFAT 2 Z 2 CEZHEMHM (ES M, iPS
HAE) 22 & O AEFEMIRE R I ER A% Hi5 L s %
fTo T3, R4 BN O ZREMERMING, wIHAE, 2
LCTENS & BB N CEH S F4E TR 2 B L
TR EEDTE D, EE R RN RS TEB O
LB O R R 1 L 72 Bl oS 2 BIE L T\ %,
ARAEEIZFICLLROWZEICH D AT,

(1) 7 v MEREZRY O e BRSO i
IRFETIYEMTIEZ v MicBWTZREEEMIET
»H 5 ES Mfh & RER 2 4a R A GEME (PGC) oot
FBEIHEYI LTz (Oikawa et al., Science 2022), %
ITCZOMEBEEEICBWT, BEOFECHVE YA
A4 > BMP4 b Y ICIERFE2EHIAERT 2 2 b
T, 7 v MTBUY 2EERIIANOEGPE I EEREF O
BRx1To7z0 vV XA TOWMEZITLITWV L D0 DGR
TEHEHEER L ZA, vV A LFBRICHREEICD H
BRERERT Thrt 1 PGC 20 {tiAET&/2), —HT.
< v A TR CHEEDFHEZR Blimpl, Prdml4,
Tfap2c ¥\~ 5 3 D OB T % [FIR ISR FEB 3 2 1k
TS v+ PGC 2fET 21230 T, Zhnd
HHIFE Y ¥ 12 WNT ¥ Activin 27 F 1D 2-0%[FH
FRCHIIE T 2 Z e R ETH o 72, TN T7FILD

TERDITE

S2)\0&E
(BMP)

O

e UTHARWERF Fiv #REL. 320&EMEF
¢ Ftv) ZflAEDLE 3 Z & THEEN L PGC FE T
72 (K6)e AREFFEICE D, T v MEFERFIANOE AR EHR
BWO— 2L I TELZT TR, v VRATHELNL
HE%ZZ v bTHRIES 2 2 & THARARAIE SN S
RS Z e BT E R (Oikawa et al., Stem Cell Reports
2025),

(2) HEZ » MERERIREFE: D b

BEFITIE (1) v B/ LLS1CT vy b ES #ildd
5 PGC OMEAAEICII L TWei, FEEn s PGC
ERENHORAL S DTH D, HOLE. ZORTFIEK
BEEBRONTWS, ZZTHE PGC OHR 5 KA.
FHIR FErfila~ o MtEEE 2 HIE L. £33 in vivo D
7 v b PGC 23D & S5 I TN 7L L Tw <
PEBSPIZL TV, MEIEE L7 Nanos3-tdTomato
LAR=%—=Z v bzHAv, BEFTENCD 2458 PGC 2
LRI 21T o728 25, LR— R — XK AEGE
MR R R FRFRHEZ/R L. 7 v b PGC H3RIFE R,
s il ISl X | A PR GRS I SN/ P S (a1
DEEFRE T 7 7 ANVEHLPIC L, SR D %
b LICHW 3% ES Mgtk PGC Dz 5 ks
F Uz ootz His 3,

/;.P/?

eAAN
ES M@

BEF

(Tbx tor™ Ap2y, Etva

ST
salR AETEf e

Prdm14, Blimp1

BT - T

6 EHEOAEIEMIRERIZIE BMP 25 2 7BV SIS, A TIE BMP Ofb D ICEE KT % il
HilFEE U TR 238 3 2 5k v, 7 v oA ERIIRO BRI BB F 2 o T L,



3 BERHENFHMITE
31 HEERILER R

MEEHRE I T, KRIKEE IS8 2 EHEG
UL 2 OREBRRAF BIFRE D AHAH A % fiAE B L ~ov
THBETZ2Z2HIEL, FCT7 vy PV RADHEREE
RRITin vivo & in vitro ¥EARZ FHWZIFZE 21T - TW»
%, CTNIZEEL T, FIC& 2 F 7 AENZE#D W
AR OMRIEENCIEE DV 7R RIS - HRED RE R
PEIZOWTHIEHT LT WS, 2025 FEICHEED D o 7
FDONEZLL RIS,

FBEY I 2~ RMEH = 2 — 0 BT 3 RBKRTEN
AEE AL F IV R

FEBRIAF I 72 ATEAE LT, FEOZ IO IRERIC S D8 Tk
HEREICXE 5 ETCRERWTaL A TH S, KIKEE
—XREEE (V1) 1ZBVWTd, ZOSeERAZBE L TH
FEE B PR S A, SUEBSREDSEE(L S N5, VIICBY
2 HREATAT I, AEBRICRAF L TREISE i S 2
AN = A LEIRNT 2720 DRKMWBREFTNTH S, Zh
F. FEEINC AT OIRZ R HBEER T2, VIO=a2—
0 3EN X IR GERR) NI E 25580 % —7 T,
FWT W3 DR GEERTHER) ~OJRE %50 % n R
RTH D, WERDOEMTIETIZ. 2> b — B FHRE
MBI, D F b Bz 2 KB COlRICE ¥ F 5T
72, flAD—2—a LNV TED XS BBt &
A FIIZADPELTOBDDITDONTIE, E72+5 iRl
INRTWVRW,

Layer 2/3
A of V1,

P28-29

2-photon .~

| B g

o]

Probability
=)
w

Contra.(deprived) eye

Z TR T, IREN TR (k48
) O~vAVID2/3BIcBVWT, MUEEE=2—1
U BEEDIRL 2T Ca?t £ X —2 ¥ ZR{T\V, 7]
MY EFET 2700 FIREROFIRICA—D=2—n
YOBREERFHATZ T, lrD=a—a DK
INERHED D X 5 ICRIBINZAL 2R T 0 % 3l L 720

B a—vYhLRLIHERIGEFE T2, 6H

O HREWTC & > TEMIBNDISEHTIE D, IEEMTHR
ANDIEEDPEE > Tz, Ak D=2 —m BT B KR
ANDLEBEDOZEE. Zh 2 OREMMEDOZ L H
LTS, FEEBIIRO IS ETR L ¥ EfiIR o )62 331k
Oz, BERZMHEIZASAEr T, DF D, T
Rz, cho2o00Z Bz thB R =—a—m>DT
N—7TRETVRAREERET 5, X512, HERART
WIS F B B T AR Z2 A A A OSBRI ME R
L7zt U, JEEBTIRIC N3 2 0B TIdZh o &k b #i
(T otze T LIRS X 2L, WEBEDE
b2 BRI L Tz,
DLEofE5RE. FEERIAMEE V1 OHE KGO ]2
ftid=a—vr iRkt cErLTVWED, Zhb
DEILZ 24 TOREEESHFH L TH L 2T, BB
JECTe &4 F Iy ZBREREZLDSE L TVD Z L BRE
T 5,

P34-35

Ipsi.(open) eye

0
Cont 05 0 05 psi -2

Dep. A ODI (P34-P28) Open

Aresponse(P34-P28)

0 1 -1 0 1
Aresponse(P34-P28)

7T REH~ Y 2 RKAEE D & DM 2K T Ca®t A X — D v Z D K B HREN AT O AT
A FIRER (MD) 12 & 2 HREAATEMEAERTR IR CAIEA & OREROCCER
B.IREMMEONE 3 > b r— AR FHIGEREE (MD) To ki

C—D. MUIREERE (C) rFRAMIREERE (D) O5fi. MD RETIEOHAIIR 2 #iE L 7.
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eI AR BT R MR R BRE L 2B O A X =
VI FHEOFERE LT, LRI O WE 8IS A AT RER
ZOC T MR AR AR & PV, i - FREREIER . AR
Y X b AR ¥ 04 kSHE O BIFE R ¥ o) 7R o FRR
ZHIEL .
1.3 & 2 27V 2 — 24 o Fl GRS o fiti

TEIRENY) T & 2 WFLIEAIZ. 37 °CAHE D IEH I Hi
P EREAIR Z 38T L CB D 25 0L TR Z OlRE
HPATEEIT % & 5 ICiE b T % IHFLE T AIR
& D AN AR O ER BRI 120 U T EERIAIR 2 HERE T 2
TeDIZFRIZZ AN X 2R T 50 Fid 20 FER
T ILF =R Y 72 5, MPEEIC BV T HEEELHERF X

0o 23.6°C 23.42°c 38
28.21°C

Time (hour)

TV 353 MAEEHE M 2 RO BRI icH s s X
TWRWVIIE FRIR FEICETES 2 Q Mtz AR
LT % & ZIRIC X S P EAEHHERIR 25 EEE 2
T Z & D &7z (Takahashi et al., Nature, 2020), FA
X Z OKIRREIREE~ Y 2 (QIH) ZEF L2 LTHW, K
T X 2 BEIRE O BEGRZ 5 U < BT L 720 2 ORGSR, ZHR
HIREE~ ¥ 2 TRBERF OB - S likE-m 4 > > a
VREZRT e 2RO L KR EFICE DR
MDA 2V VIR CFERI L LIRBATEI D 52 212 5E
KRS 2 2 e 0057z 2D 2 LIRS HEEH il
e 53 2HEZRLTWS (Lee et al.,, Nat Commun,
2025),

200 207 - crr = QH
E
*
0 215 7
*kk Khk .E
100 510
]
=
504 o crr s 0.5
= QH E
0 T T T K 0.0+ T T
0 6 18 24 a 0 6 24

hours after fasting hours after fasting

X8 ZRMEEFINL~YTRATALNIEME-FA > 2V VIREE

2. 7304 FEHAERTZEEDLDRINLRT A ey
4 MHIREN Ca?t LR

TV NA <= (AD) OFHREEICEBWT, 73In
AFB (AB) MWeIERZITR Y4 FORENEH
INTWD, RIFFFETIEA B EEN TR baY A4 +D
AL Cat BRI MIZ T B L, NTFHEA Y=
T4 A7 HESEMEEHCTERNIZHEN L, 0

GCaMPo6f

FEL 500 nMULED A B T RIKIEERIC X D, P2Y1 2%
KB L O/NEEH» 5D Ca?t i EZ N LT, EEr2 R
(7% Ca®T LR O ¥ FAEERSERICHM T 2 2 2 »
AL 72 ZOT7 X M aHY A b O@ENEMEE. AD #1H
DOMREENEZG | ERZ THX A =X 60BEMEE RS
7z (Nakata et al, Sci Rep, 2025),




3.3 ZiHRuElERENRERRZTERFT

22 HH e [ % B R PF 2 8 P R AR A AR R o R I & 27
U 7 AT K 2 AR R 2 I S 1T 5 2 2 HI
LTV, ZDDIT~Y Y ADITENCD A % Mk
W53 % 27 7 RO A FRRIARRE 2 a3 5, T ICAPRE
[E#g DT & Ja TRl OMRERE SICE H L. Fa MBZFEL
eRku 27 4y 2 BEMETE AWM S %, 2025
BT O HERE L 72,
1. 7Y 7 filka o : PR REfRIH
() I7uv V7 -ZhETHLIFIZIRIY THE
CFTREMT 2 I e 2 AL TED (Wake et al.,
2009). P2Y12 > 7L & Dl F 7 2 OREE R 2L
S, ZOEHORBIEZHE T 2 MELTEL
(Akiyoshi et al., 2018, Badimon et al., 2020), HEIZHAE
12 &0 IMEAKMBEFTC 758 S NN REERNCIER L. 2
DOHEL & HIFGEMRICH < 2 & b R L7 (Haruwaka
2019), & BT EEW 2 U 72 BRI E KR O K
Hh ESHISATWEH (REREOREN), ZDRE
BHEOFEMIZIZI Z7a 7)) 712 &k o THREREE 2 &
AR R 2 O 7% SRR oL EETH L 2t &
BH & 222 L7z (Hashimoto et al., Cell Rep, 2023), %7z
JHEE Y U CHaB MMM o35 I 7 u ) 7 o&kEl %

#%

et al.,

I. 7 7Hafac £ B AERZBE

CORNVA=ViAd v F T REE O
23 VHE |

-Eé-.mh

Wake et al., 2009

Akiyoshi et al., 2018
Badimon, Wake et al., 2020

mjﬁ%ﬁﬂl} DIER >+ TR
s @
CLON5IZ & 3 B .

N TR ., HERIER

Sphingomyelin
synthesis

% P 48R

L=
,,/7\> = g
72 b A R 74 wizsEa]
Haruwaka et al., 2019 \ | Hashimoto et al., 2023

(b)# Y IF> raHhA b
HERTEEN O A
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BH & 512 L7z (Tsuji et al., Cancer Res, 2025), & 51
TAYNA = —RERFYECMEREOS 7 a7 7 —n
JREBIC Y D X 5123 5§ 2 % MEE L (Hartantyo et al.,
submitted), FIHICI 7BV T7HREDXSITTF TR
BRECEID 2 Dh 2R L, RAIBKRE DR E & D RIRERZ
RLTW3 (Guo et al., in preparation).

(b) AvaFrray A b - HIMRER LB
REMEB O RIEICE S U, EEEE b e %
26 FEEME ¢ BRAEMENTFEEZ O THL 2L
(Sugio et al., in revision)s FEDXH=X L ¥ LTH&
HOEMOREHOLEN. BIOEEAHICHFLGLTWS
Z & L7 (Kato et al., Glia, 2023)
2.080757 4 v 7 BHBIOME

R & 7)) 7 R & 2 Bl % IR 22 [ 0 S AR R T
BIEST 272D, A5 74 v VEBEEME L, 2D
SEMEE 3 A ORI X 2 R E R RERS & O HH %
AJREIC L. AT T MICBWT Z ORER S ZELT 5 2
2B S22 L7z (Okada et al., 2021), Zh & EEEY
PHAG DY, ABNEROEAZHA TV S (Tanisumi

et al., in preparation).

2. KRJS57 4y ISEMBOHE

‘, SLM a‘;\f;
V- A E’ﬁﬁ%
"\ S Ny B 3 K £ ALK
| 4 Sugio et al.,
\f\ submitted
Q| -i
| ',',
- %ﬁi‘% EE -T-ﬁf
) RIBT 2 fmAaHh &
Galactosylce_ramlde
- * BREE T

Okada et al., 2021

REEnER Katoetal, 2023 Tanisumi et al., in preparation
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4.1 ERMITENREMIBIAZTARF

R TENFEERME I FEERFT T U, X AVERAIFERE DAt
BHZHO2ICT 2720, =K FAZETLEY T3
FEEHRZHEE L TW2, ERET—<id. OHC LM
E OEFIHEIHIC 351 2 KiK AR RSB O g, @
O & g ORISR B0 2 KIKE B - B N RSREE
DA, GEH) Y X 2 O B i [FHA O FE s o fiF A,
@HC L th#F OEED XH| ORI O fEIH. G E
CARF O OMRIATH 5, ZhdDIFFETIE. fiflE
R EHENHES 29V XIET 4 AT LA OV L DB
ERHET 2 P ADMTEI X R 7 22473 2B, B OMHE
0 & TS S 2 FIRFEHHI L. B O OMhE 01 TEIREEIE
HHIME & DRI P MREE R D L RAUITBWTED &
SWWHINZD0EHLPCTZ I EHEL TV
T A NVARY B — % I T A ] B GEE AR A S KT D S8
T35 2T, ilEERDERD HHEE TN 2 KE DO iEM
HOREZRRINCHEET 2 28 BIRoTWVd, SF
EZ FEE@r o EICB W T, AiEEOMEMEP T
fthE D HIH T HIFR A TR 2 EIRANC KRBT 2 2 e 25
212 L7z (Noritake and Isoda, Cell Reports, 2025),

AR TIE. HRAARIC BT 2 W TR O £ B

B % R L NV THET Lz, 23, 2THOY
V(BT efth®) ZommE 8, 2 IRNEAS 0 % H
WT, i 4 OWmMiERZ2 FHISE21TEIZ 27 ZEAL
Too ZAZZATHNCNAIRTEERTE = 2 — v > OEB) & 5l
L7-AE59, RSO 19% 23 DM T RIFRZE %
#16% 23 H C.OWMMTHIEREZ. Zh ZHERINICRE L
TWABZEDPHLLER ST, WTHIZBWTHIEEHD
M T HERE R E R 22 —0 VU BIC k> THFELE R

TV, FETARERL LT, 2 B thE 0wy
HFAAEPRBHT 2 =2 —0 VEHE, EHRPEC X1 30
BV THRBMICER L TEBI L TV, 202 ki,
MRIRTEERTEF IC B W T H O &t oWl 2 B3 5
72D DFEEPNATLUTETT 22 2RBLTWVWS, &5
Wy PURITTSERTES (2 (RN T RIEAZE & e, A To
PICTHED THotet) ZRBT 22 —n V#EbT1E
fEL7z. MLEDFERD & WHIFETEERTET O = 2 — 1 VI3,
HOD AR S FhE % & 7=t 2 BB O il B8 % 2
BT 27-00MfEEEY UTHIEL TWVWD Z 2 HREBX
N3,
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42 RS A F 3 U XEFZEERFS

ABIFEEFTCld, AR ZOHE S, B b2
WRE UM RIEER, 7 — &, B0HE 7 VL2 HiE
ANCHEEE LT 20 MRS O fFETRENC H & N 2 IRE), [F]
W, 0o &, MERENL Y OIE X A F I 7 ZABIRH,
I, BRAL B, tEAVERREICEID 2 IHELEHIC B VT
Ri-s®EoHZENE LTW5, BEMNICIE. &b
BT D ARETE BRI IR BN X o TR o7
FERT — ZZINA, R 28 U CTHUS U 7Rl - ks
FREBEL XUHYE T VOGS 7 — X 25 L
T\ B X A X 7 Rt B X O 1EREE T uE R
ToTW5, IHIGEFETIE, LDEX. Tk, BHERZY
D BRSNS E) 2 K3 5 ARG S & iz F
RHCEHRI L. M e SAROHEEH ZMERIC#ET T2 2
ZHELZ v 27 PERBLTWS,

F 7o ORI — & e N ERBEET LVERE

LHRFEDO—DE LT, F—RALFEEZEAL T
%, LURTIE, 2025 FFFICHIBR L 7 7 — & AL FHEZ H
WER X 2 T %
Yokoyama Y, Noda Y, Wada M, Takano M, Kitajo K
(2025) Validation of an electroencephalography data
assimilation-based computational approach for esti-
mating cortical excitation — inhibition balance. Com-
munications Engineering, 4, 195, DOI: 10.1038/s44172-
025-00525-z

7= ALFEE, BOEETLVICK 2 HES I 21—
T a BT —RERE L. ETNANRT A=K =2

T5 2 THRRIND THREB XU T X — X —HEED
FEZED2FETDH 5, AR TE. T
DOIFEF N L LT Neural mass T 708G & MAHIRE)
ROETNZ RV, BRI 7 — 21203 % 7 — X [FE{k
EfToTER, TETARTIXA—X—THHEE (E) B
FOHHIME D 74 v 2H#EEL. 2OLELSE/INT
Y 2ADENFHEZRHEI L 72 2D XS MR A7 bR
Za B —%HWETZETERE STV 3 HERRE O E/T
NT v 2ZL e A DFRBIBENLHERIGE oL TH
BH, XD ZEINCEEFEFEL OLEBRGEEZ1TS Z & T,
AR SERE 2 IE L < FHiC % 5 i 7 — 2 R FiE%
WL T 2B D B,

Z TR R IE IR BCE NI (Short-interval in-
tracortical inhibition: SICI), fZEM{E@ (Intra-cortical
facilitation: ICF) 22 ¥ D85 &4 4% w7 TMS-EEG
FRFHINC X DE o2 E/IANS Y ZDOMEARHE Y . F—
DHERE TR 5N 2 ZEFREININ N 3 % 7 — 2 F{LH 5
HEINIZE/IANT YR BB L, W#HOMICE W
BAMNFEET S Z ez, ZORRIE. 7—XELTFIE
WCED K E/I NS ¥ AHEE DB R B AR 2 YN
LTW2 ZeERBLTWS, S&iE. ZEMMNK T — £
ZHWR KRBy VU= X4 F 37 Xz RER
7 — X EMLFEZBHFE L. Rl - iR P R H DN 7 —
AT 2 Z e THED TV 2Ly 4 > (FY 2K
EHREL. WERAEDXA FITARE/[INT Y ARED
iz HiE 9,

T—4% Rt

BASNIT =3 pomizanczzrs
[ZHEETILDINTA—

(BT — 2 DiK)

HIBETILOT—A
(FORILMAERET 2 hE)

S—%RETHETE
ATF—REETIVERE

>

%=ﬁ("—1:\}:"":'\})

d.'\}
s 3 A o
2 f:cl 2 )

d,
S ST ,)

11 T — 2 ELoBERR RO 7 — X RRY| e BT 7 A OAER T 2 MRERI 7 — 2 0Tl €7
NDNT R =R —HEZBRINAT, T DBHTF -2 e BEET L (FYXM) t2MEL. Bhl#iE
BIZE. 2y bU—THE. E/INTVR) ZETARIRA—=R— LTHET 5,



4.3 RRESRHIFIAITERF

IR ERAHNE IR 75 P& 2021 4 9 ACBHRR X 7z MRI
LB~y B2 ZHI5ERHEE L TV B EIFITH 5. 2025
2 AR EMBIE. 2025 4 3 A KATEBBIEA & ITE
L. MIEEDEHIDBFTELODOH 5, ARTIE2025 41T
FER LT 2N T 5o
Taguma D, Ogawa S, Takemura H (2025) Evaluating
the impact of denoising diffusion MRI data on tractom-
etry metrics of optic tract abnormalities in glaucoma.
Scientific Reports, 15, 25812. doi: 10.1038/s41598-025-
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PEAUERF MRI (diffusion MRI; BUR AMRI) &, MRIZE
Bz AWK FOIRRIERZFHT 28T, b M
RIIc BT 2 HEMRMERZFR T 2 FETH 2, FHT
d dAMRIE b b2 ISR & 5 2 BRERT 5 M QR B 5202
ZIHVWLNTWS, L L. dAMRIF—2IZIEEHI 4
AMEEND D6, FATHIRICBVWTIMRI 7 — 4
PHHRERINC ) A RePRET 2MMFENPRREINTE
7o L L. 2D XD REHTAENIMRI 7 —RIIBIT 3
HEOMREZN R REOGIIc D &S REEE S
ATVBDDEHE TR,

AR E D HAERBER & . REEERERKZEO/N 12
PHEER 1T o 2 ARHIZE TR, RANFERE 2 SEHHII S h
72 dMRI 7 — & (Ogawa et al., 2022) 1ZiFH U7z, #kAFE
V&, MR ETIE N SRR RS 2R T 2 RETH 2
Tedb, MRS & U 72 BRAE R T 2 RRICEE N A5
N3 e PRI, dL. /A4 XBRELHIC X 5
THRANREEFICB T 2 HROMMER 2RE T 2 EH
L3 20 THIUR, HEDOREEY AR ORI
BENPEE->TVIL WS I 2ERT I EEZ BN,
D7D, 30 HDEERAKR R 1T HORRNEER 2 55
Hlxfn/zdMRI 7 =&ty b Z2XWRIT, 7 4 XABREZLT
biwgae., 2EED ) 4 XRERE (MPPCA, Veraart
et al., 2016; Patch2Self, Fadnavis et al., 2020) = Zh £
NHWEGEICBWT, SRENRE LB okRicy
DX RBOHHR SN Z 0 EMEEL 72,

ZOHER. 7 A4 XBREIC X o TAMRI DG D 7 7=
HH A2 Sz 5 Z & (K12 &), #E X7z dMRI
T — X DESMMEEHDA T2 Z e AHL IR o 72,
LU, RRERNRE U 2170, EERE L SRNRER
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EHOMTIEHESERZ YD AMRI F— 226l 67 3
HEAAMIEIEO ZREZTHME L2 25, /4 XFRENIEI
F2WBIIrAY Ao o7 (K12TF), X518
RICBI 2720ty a YETOREEEMEGL -
LZA JAXBRENRD D BGE. VG ETIELAY
FERITZ L 702 5 72

I DFERIE. BIEOEHRNL ) 4 RRELHEEIZ
dMRI 7= % 0% 2 I3 EE 52 2 H DD, FHER
A COMARE MR Y Ul 7 — X BT OMERICIZE A
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FORHEBTNER VO ZHAET 2 72DICEETH %,
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ITENERS 1B D 2 B O KR N THNCHIBE L, Zhuckt
TR2HYOBCN EJB R, Tr—=F XLV 7V T4
(VR) ZRHWEBRRZFE Lz, Fio. RIFETIE. L
RO S] %2 FHT 21213, ¥ OFRE O HIE D fK[E] #2326
BRDh, Z LT, RAFEMCHA REIMEN D XS
WHERLTEZO20EHLPCT 27280, HEOKRFITHE
HLUCHMEREZTS 2 2RHME LTW0S, RENIC
X, SRR TG & BN B C & 2 KOs ENRE o zh R (I
AE) ZREMEK L., kA 2EYREICE T 2 TEIEDOZ
BRIk OREIE, TR D EVPERER A U, (TEHRE
DFE L @G - EREER T 2 Z e 2 BIE T,
M= 2. MEHEANFES - ar2nld%
R 72 R POE DK% EhRE | (AMED (fpheRs
Marar s n (EMNELFZEHRE) . DFFEUIE - 2024 4
10 H - 202743 H) : BHRICHKTE L 72 280 DRI 1 72
BERREHRRXZELNKER A Y V-2 DXL FI TR
OffA%EEIE T, ~h 7RV, T ZRERER
ERRAZ E R T & 2 H A e LT, EHERA -
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PRI 2 ARIA T %, AU X b, RIRIRATEIEES D
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5 BitkeestAl - XELE 2 —
5.1 ZHFEWMRE

ZHFHMHEE TR 2HTFHOLHFMA X —2 > 7 HM
B (28) &3/EFHOLEME (15) ZEHELTED,
AR D FFERFE 2 HEE L TV 5, R, HREFROX 5
Z5mEle B LT, MRS TH 5 20615
HHFMA R = ¥ THEMEES R T L ORBEEHED TE T,
ARFEMERIZ 2 Y F BB HOEHE Ml E R E 2 AA AT
b DT, MM OLE Z 7MIdDTEREZ T TR o F
OB FIEEIREBO RS2 ATRE L 35, BITE.
REBEZHWHEFEFR e LT, MMl cogEs 7'
AFTDOEMNA X =D 77 A brYAf P X=D
V7 ERI{ToTW5 (Anjum et al. 2024), F7=, B3
2ERV—F—2HOIY A VL —F - RAT ADEE
LZiTV. 4 X = ¥ 7 e FRHOUERZ L EY %2 2 o8
FINEIC & o THEMEL T 2 B BB 2 HEE L T 2 /2.,
AU A JRBEHED BN S 7 F 0 FReifidot 2
YR BRBET I ERT 2 2 i L, H—
SFTRALNVT Y F T ZDVEHEME 2 EBL L 7z (Shibata
et al. 2021, Ueda et al. 2022), X 52, E#ETEH
BEMEIC L3> 7 FAnF (CaMKID D175FAX—=
YT HEIIL. 40 F D OREIRMIATD - 72 CaMKIL D
FREEBH S 22 L7z (Tsujioka et al., 2023, Matsushima
et al. 2025), SR, JICBEMD & 2 HFHHVE 3
JEFIhEE R K D BTN IEE L - RNERT 5 Z T, Ml
BXUOGTHELRITS LR FEEZE=2—L. #
HtRE D HLAE ¥ 72 2 77 FENRE O fRBA = S5,

-
—
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52 BFIBEMERE

BTHEMBEE (BHG ZREWRR) 3. 26 F M
12 & B AEMMEIZ (in vivo imaging) ¥ ATUM-SEM #i
By — ALV RHAE DY HE-F BB E L 0,
IMBEHEEGR T — Xty M T, KIKEEORFESR Y b
U — 7@K 1T T3, 2022 4EFEC, 5 8 7R TE {5

> A7 5 ATUM -Blade-TEM 2 A L, KAEEHE
B RIRATIC & 2 MR AEE O FIEEE (212 b — AR
) 2L TW3, 7 2ADHE—ICEHEFFICA BN S R
72 2R R & OFZEE T, ZF MY F 7 2D PAPs FERENRF
PHERHE L7z 25, stableffZSiEs > 7 212 L Hh £
D7 AP A FEEHIERL Tz, BRI b Ak
DEADD o 7=h, 7Arad A FEREDRDTH-
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720 X BIZ, stable ey > 7 AAHT 57 A had
A4 FEREANDI Pay RYZEKREL, ¥ FFROFTCHE
TRFEEL TV, —F., FEMSEROLHEICHZ T A b
vy 4 PERENOI ba Y RY 7R, YFTREE»S
D72 %400 nm DL EBEN-MEICH D, NP4 T
Holzo THUITAMBY A FOZIAF—HEDKNE
KELLTW2 e Bbhd,

5.3 EEEEIRIREINE

ERBEEIERETZETIX, 18D77 A7 MRIL 36D
37 AIMRIZRATL2EM, EHT222bi, L MB
FUBYMRIZINE ST 27— XA R—ZA2MELTWVWS,
T, NSt e OHRFRIFFEZHERE L, AR F X — & —IX
LD DOFHHMRETHTEDOBF., b MHOME & #HE
ORI OWTIIE R HED TN D, ZDIED . BE§RIC X
2R RZ HANC, SRR RIS mE L, K
BAERENTIC X D2AERRBOLY R 7 2 ) XA T N4 F
XA —FRREHEL TV D,

I, b bR T EIFRBEMMA X —2 ¥ FIHET
& ZEXV T 4. EBE-ROMBIE L 2 T, Zh
MEINT 2 KRBT — ZIEPED 5N TNWE, —FT,
IMAHRRE DBRARICIZ, FEMIA DI AD 22 AR & 2 BEREEI{SET
He, B 3 2 REe S iRt L -8l HHET D
5, ENEMEREETETIX. 2h o ZHE L CGEiE 2]
REIC U IMEHERARZEIC ERBNCICHATRER 7 — X R— 2 D
MELED TN 5,

MRIGHANZ B W T, 2023 FAHHE A U 7z &5 Rt
5 3 7 25 MRI 248 % F W7z b b IEE MRI Ei e
ERrEMT 5 e i, MELREMEr BIcE R~ —F
vy b, ERKT v b, A PLEEM, v—FE v b
EMTNZUCERBRET LA a4 VEERRGTL, A,
R ED Tz, Fio. IREREBNRE O 4o 5 1Y 72 ik
HEERETHNC X b, 2B X CBERIREEEIC Z 2N
FrRAZMIEEI 28 H L7z (Yamamoto et al. Cerebral
Cortex), ZliaxERILEMSETIE, kRSB 235
PRI, HECMEE MEEOZ (LT L7z &
2. VF U LABERADREEAR, L7 a3 R
BRE DN e RIINE DI KICEE#E S 2 Z 2 23 HHA L, 3§
Al Z & DI~ OER DEWES{L L7 (Hashimoto et al.
J Affect Disord.), £7:. —MHEFRIFIABIZE & U TR
AN T — 2 O 2320 A, BER R O RAIER
WL Z 5 —~< ¥ U783 TR HE L7 (Kida et al.



Cerebral Cortex, Wasaka et al. Cerebral Cortex),

5.4 RRIIMRRKERE

MRHTE TR, MR B KUEE) & & O IRFE 50 e C T 3
% Z e AR ERAHYNFEE EICHWT, ¥F 7R
{EFZE DB - FRETHREO R R B o W HALEE 2 X O i KB
BEL BEM TR 2 2 2HIBELTVWS, %72, X
AR SRR B T 2 AR RN R D BEEE 72 ¥ DR AW
==X A B e tic, HEETEEHEE U T AEmTEE O fiF
BHICEKT 2 22 2 HNE LTW3, 2025 FEICHERED
B o 2RI OWTLURICHEE S %,

APV RAZBIEEL T2 ATP1A2 BHERBOREE KR
AH = h

bk Na K> 7 (Na,K-ATPase, NKA) a 2% 7 1=y
MEET ATP1AZ2 OZRIE, SR R A a2 B
(FHM2), /NEZZEMEF B (AHC) 72 & O B kR
FEOFIEICHEEG T2 Z e MEINTVE, ZhoDRE
. BRI - BRI R b L R 2R U TERSEN S &
WS T, o MREEICIER SR VR E R, [FE
BT RIE~ Y R Atpla2/ ZEAEMBEETH 225, AR
HIRBMAIZ 35T c-Fos HH D T & R HIIISED 78 &
N3, TOLAEEREEEZ. ATPIA2 BEEE DRHEE
TR Z A 5202 F % 72, Atpla2 RIEANT A K
~v 2 (Atp1a2t/ ) BIUOFRBEOBHAER (Atpla2t/T)
7 BAERL U 72 e IR 2 5 4 2 KA % VT, Rtkiko >
F 7 AR R LR L T2

JRI T P RURIR A e Bk AR TR JEE AR RS AR A 2> &
gk I A S - AR EIR (GABA B IPSC)
DOIRME X, FIWERE DM GEEIR 100 — 400 pA/100
ps) WHRTE L CEARINCIEA L. 600 — 1000 pA /100 ps
THIFI L7, Atpla2t/ ™ < 2FEATIZ IPSC O AR
MESEAER L D S FERITKEL, ZOREERICH - TE
RO _FOFEME (1/CV?) ML TWiz, 2DZ
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Yo, Atpla2t/ T = RI2BT 2 IHIMEGE D TTEL.
> F T AR, BIS > F 7 2/NED R EFIC
FoTthlERzIhie#fEgashnsd, — 4, BEESF7
2% ER (EPSC) ORHEE - RIER R, M#EHT
AERAZZRDONLE P o, BT, Atpla2t/~ =Y
ZTTUE L TG EEE, SRR LR GRE
WD O 52X DR L, Zho DfRIZ. RAR
FEIC BTN S 7 7 ZAGED M BN B & 78 2 N
5 2AZELy, ZFOPEEZA ML ZAMEFHMEA, a 2-NKA
OHEER 2 E B R LEREBOERICEE T2 22 2R
L TW? (Satake et al., 2025; BHERE R, BHK
¥ OIS,

by FEY Y AN 'HE D BRGHHEMRY 7 X4 72X
2 ) A H O RS

B OFIFE Y 21 5 EEFFIX, SR (2R HHE
M2) 226 —2EHE ML) AND Ly PRy ANRY
EMETHILICE o THREERZREL TS, by TXY
AN EEREREAMESH > T0d Z e BHIS AT
B3, HERHIREY 7" X 4 T3 D & 5 1EEEE 2 HlfE L
TWVW2D2IFRHTH %, £ 2T, [\ish 22 HWES
N=DRE R E T v M ThE, &4 OSEAMEY 7
R A T OFEEIZBIT BEEN DO WTIR LTz, 2EHI
M2 SRR 7 % 4 TREINCMIAD by TR VA
MG U 7RER, Fiiles e PR RICE R A %
FEIE LA FEHOER) TRELR ALY 7 4
A THEE LTV, £720 X574 AERTHLNIC LT
M2 SERRIRE Y 7" & 4 7 D M1 NHIEFEMIEA RS &R
B —HL T, B INTEMIE X 4 T H5HREE b #E
DEFCED > Tz, ZHHDRERIE. M2 5 M1 A
Dby TR ATE. M2 $EARIREY 7 % 4 FITREL
THEL 2 WHIPENEMAE 2/ L T M1 O E) 2 il 3
22 Ko THRYELFHOERZIToTWE I
RS 5,
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WWENLERY —LTHh, FiT, 77 /7HfEY A LR
(AAV)RZ Z—2 L v F T4 VR (LV) RZ7 X —H3H5EH
HAEfnTtwz, AFRETIE, AAVRIZ X—Y LVARZ
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NANRY Z—DIRMEEIT S Z 21T & o TIHAMGE Z HtE
LTW3, ¥/, FILOLWIANLARY X —2 AT ADBF
. REE MR 2RO A BIERE IS B U 2 Ml > 7' LR
ENTREOBEIRIHICHI D ATV S, REFEEIZ. XD X
S BRIREEI 21T > 720
(1) FERREMNTICHE RO A VAR Z—DFMitIc X 2
LRI D HEHE

TANANRNT X =%, REREMALRITT 270D
NIy =N THD, EFE, ZOREIWAEE > TRT
W3, AFEREIEZ, X7 X—a7 LTOREZH-TE
b, BENANDIFSEZED O DEEIIGU T, kAKX A TD
AAVRZ Z—3 3 WZ LV R &2 — D2 1T, H[FH
WL EHEE L TV 3, Zh o OEFEMTEOH NS, REE
Z. THROMXAFER I N ( THVER EEY 2+ RO
PEEVIER &R : B%E. LR Y (1. HFEE S &k CHLFF]
MR & 236681 BIR),

(2) Bgeth — BEPS = 2 —a T icB T 2N 7L
BER DRI X 2 Wi 28— % Y VIREHRIED
75

R—=F VY URIE. BE D HRERICE T 2 R =3
IvZa—arDOERICK o THRIEET %, L-DOPA#5
F. = F VY VRO ERIBEIED DD, MRk - B
B4t =2 —nv > (Drd1-MSN) @ D1 ZFKICEEE 5]
XEZ L, BEWEHE LTORAFAITEFERT 5, A%
T ZERIDDRINEH O D I Wiz I in LR 2 B
£ LT, L-DOPA OIEF A TH % D1 ZAKD NI CTHERE
TEEERY T I NMGERTH % PKA R OTEEIRIER
RATze MAD AAVART Z—> 27 A% FHLT, <S—
* VYV URET N Y AD Drdl-MSN TH R PKA
ZIEMEM L (PD-PKA v 2), PD-PKA ~ v ZTlZ,
R=F VY ROERWEICMZ, SAF 2T 7 DR D
BDHNT, F7-. PD-PKA Y X2 HWEEREEY
72 EATIC X D WIRSEEE ORI 29 R — b 3 5%
MWE oI, BE, PAZRALLER2EDTED., ¥
72. PKA D TFIRTHEET 2 EHLR S 7 F L FD—DI
BHLUBHHED TV S,
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6.2 BLFHEIYIERE

E NV ZERERE 2 & ORIFICIE U CGEIZ T RE#Y (<
TR, 7y b)) OEEIEEZToTWVWE, FIZFFT VR
Yr=vw7 (Te), /v277v /7 v274>Y(KO/KD O
ERC, BlIE T KO/KI BIEROFREI R LE LD
%, B F 28R I3 2860 6. BERT TR 3
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Nat Commun 2021), Z D & 5 R#F7- 2 HA T D ED.
WHEE Dbk & 75 =— RWIH A 1K HI 2 ZTW5, BT
IS 14 OB ISIB 2, T 15 RFREE OB
FHRE~TVR - v ML, HEFEFREAREL 7,
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AEFFEETIE, HEE R~ Y 2B 2 EHR 20 L
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EFVT o REB L OIEL FEREET NV OMRIEE %
Rt L, SERFEROMERX H =X 1 DfEHZHIET L 2 3
12, X O RETHEFNREOBEWHTRIBRIEDORMFEICS
ATV 3, 2025 FFFEIX, (L¥EEY DREADD %
TeR=F Y VIROFHIRRIEOMFE L HIET Y uny
7 b DTz, RINEEMOWHEKD 1 0TH 38K M
DRI OIEEN 2 KIS 2 &, =% >V VIRDIERD
WETDIehRbhroTWVWD, F—r83 VfifEE MPTP
PRHWTERLEZEFAIE, A—F Y UROEHEIC
FWIERZRT 720, EF I L OHK LD MM
WHIEIED DREADD Z AR 2B S8, VY PR
J159 2 2 212 &k o THIK FEOIES) 2 1 L 72 o,
N=F Y VIRIEIRE RN R OB 2 ED TV 5,

6.4 RRELIEHENE

BEZRIZE R EmENZNE T 2HE R otk 2
ThHhH., EVREZEZ 7 RFERR ERICE S i E
MR EDILHL P ENDDH %, PRI L4
DRZBEA T =X L D57 F 5 e AHRKREZ B S s
2712, ¥ awvda uNTET BRIV
HEDTH D BIZT2 H1TE) £ TZFEE T O RRERREMHT
WKWHH A TWS, REFIFRIC, DIROMTEEED /=,
(1) ¥ a vy aunzoEENICHED 2 IREREEE T
DHR

P2 BIEDZ 13 PIPy R & DIERRE 7112 &
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ZFIRENERIEEZ T %, NV V) RREDERHIC
B 2BEPINTHHOKBEZAEROFEH LKL T XE 5
IR EFRA L, AROKEZFICEEEZ 6T
Z e B#HE L7 (Deng et al., 2025, Commun Biol), %
7oy IR EREBRIEZ EMHREICFET 2 = —T L) ¥
& B 23 %) AR R O T B2 7B M & 12 flf i 2ok 2 ilE 3 2 &
¥, Z UCHIR oW bR 2 o L TS AR D1
REEZEbIEZZEHLMCL, LV b LTR
B L 7= (Suito et al., 2025, BioRxiv),

Fie Y a vy a v NTIIBY A WHERIY AL O o
FRAHZZLIZOWTHEIVFELLOHIAE 2 HTH
EL LTHLLR (Sokabe et al., 2025, Comprehensive
Molecular Insect Science 2"¢ edition).
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MG THOOR TV AEHRTDZEA LV F v ¢
NIRE DMRERZERITER T 5, 2o DZERDMH
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stress in Atpla2-deficient heterozygous mice. J Neurophysiol 134: 216-228. doi: 10.1152/jn.00157.2025
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or not to act is determined by distinct signals from motor thalamus and orbitofrontal cortex to secondary motor cortex.
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Session 1

Structural dynamics of ion channels studied by high-speed atomic force microscopy: implications for cooperative activation
Ayumi Sumino (Kyoto Univ, Japan)

De novo design of proteins via rule-based approach
Nobuyasu Koga (Univ Osaka, Japan)

Rational design principles for peptide-based ion channels
Ai Niitsu (RIKEN IMS, Japan)

Session 2

A novel temperature-sensitive ion channel from a parasitic nematode with conserved molecular features
Kohei Ohnishi (Hiroshima Univ, Japan)

Conformations of the pore in a voltage-gated K4 channel morph with voltage sensor states and regulatory subunits sensed
by barium
Lei Huang (Washington Univ, USA)

Potassium channels and evolutionarily related sodium transporters in bacteria and plants
Nobuyuki Uozumi (Tohoku Univ, Japan)

Leaflet-specific effects of charged lipids on a voltage-gated potassium channel, KvAP
Shigetoshi Oiki (Univ Fukui)

Session 3

Novel chemical tools uncover the trafficking mechanism of AMPA-type glutamate receptors during synaptic plasticity
Shigeki Kiyonaka (Nagoya Univ, Japan)

Molecular Principles of Delta-type Glutamate Receptor Function
Edward Twomey (Johns Hopkins Univ, USA)

AMPA Receptors Under the Knife: How alternative splicing and RNA editing co-evolved to sculpt brain signaling
Derek Bowie (McGill Univ, Canada)
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Atomic Insights into the Structure and Function of Native NMDA Receptors
Shujia Zhu ( Southern Univ Sci and Tech, China)

Session 5

Structural physiology of distinctive water channels

Yoshinori Fujiyoshi (Instritute of Science Tokyo, Japan)

Day 2 (2025/12/2)

Session 6

Molecular mechanisms of the cell-specific KCNQ1 modulation through KCNE1/3
Ji Sun (St. Jude Children’ s Research Hospital, USA)

Mechanisms of KCNQ1/IKs channel activation
Jianmin Cui (Washington Univ, USA)

Mechanistic insights into voltage sensor dysfunction and cardiac pathogenesis in voltage-gated ion channels
Koichi Nakajo (Jichi Med Univ, Japan)
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Modulation of inhibitory pLGICs by anionic phospholipid
Risa Mori-Kreiner (Univ Osaka, Japan)

Structural Study of the Silicon Uptake Mechanism in Rice Mediated by a Silicic Acid Channel
Yasunori Saitoh (Okayama Univ, Japan)

Revising the diversification of KCNE proteins as auxiliary subunits for the voltage-gated K+ channels
Go Kasuya (Jichi Med Univ, Japan)

The molecular mechanism and conformational dynamics of slow inactivation in Nav channels
Katsumasa Irie (Wakayama Med Univ, Japan)

Session 8

Modulation of KCNQ channel gating by calmodulin/PIP» coordination
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Rena Barro-Soria (Univ Miami, USA)
Unusual high affinity allosteric blockade of KCNQ1 channels
David Fedida (Univ British Columbia, Canada)
Extracellular K+ dependence of the Cys-loop receptor anion channels
Takushi Shimomura (NIPS, Japan)
Functional role of Piezo and TRPC3 in cyclic stretch-induced epithelial cell columnarization
Ming-Jer Tang (National Cheng Kung University, Taiwan)
Session 9
Flash talks of poster presentations (odd numbers)

Session 10 Core discussion time for poster presentations (odd numbers)

Day 3 (2025/12/3)

Session 11

Structural physiology of the primary transporters P-type ATPase
Kazuhiro Abe (Hokkaido Univ, Japan)

Mechanistic Insights into Lipid Modulation of Voltage-Gated Proton Channels and Additional Regulatory Factors
Yuichiro Fujiwara (Hiroshima Univ, Japan)

Ton channels and lipid scramblases in health and disease
Huaghe Yang (Duke Univ, USA)

Session 12

Regulation of TMEM16F scramblase activity by ion channel gating and oligomerization
Teppei Kageyama (Univ Toyama, Japan)

Investigation of the molecular mechanism of ligand selectivity in the cyclic nucleotide-gated potassium channel SthK using
ATR-FTIR Spectroscopy
Taisei Maeda (Nagoya Inst Tech, Japan)

Apusomonad rhodopsin: A new class of UV- and blue-responsive anion-conducting rhodopsin channels
Keiichi Inoue (Univ Tokyo, Japan)

Mg2+ influx mediated by TRPM7 triggers the initiation of muscle stem cell activation
Yuji Hara (Univ Shizuoka, Japan)

Session 13

Dynamic control of channel gating by membrane tension explored with the Contact Bubble Bilayer method
Masayuki Iwamoto (Fukui Univ, Japan)

Structural Basis of Cold and Menthol Sensing by TRPMS8
Seok-Yong Lee (Duke Univ, USA)

Cryo-EM and functional analysis of Ryanodine Receptors: from disease mechanisms to pharmacology
Filip Van Petegem (Univ British Columbia, Canada)

Session 14

Flash talks of poster presentations (even numbers)

Session 15

Core discussion time for poster presentations (even numbers)

Day 4 (2025/12/4)

Session 16

Recognition of diverse chemical substances by type 1 taste receptors
Atsuko Yamashita (Univ Osaka, Japan)

Discovery of the epithelial channel synapse and its biological functions
Akiyuki Taruno (Kyoto Pref Univ Med, Japan)

Imaging the Spatiotemporal Dynamics of Voltage-Gated Ion Channels at the Axon Initial Segment
Daisuke Yoshioka (Univ Osaka, Japan)

Session 17

Electrosome assembly: a first structural view of ion channel biogenesis
Daniel Minor (UCSF, USA)
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2.7 FE56 MEEHAEMES >R L TFocus on Biophotonics and Neurosciences]

HIFF © 20261 A 28 H—30H
L Miay 7> 2tb sy X—
FHEER 174 (OHE 8%, EN I 94)

A=E/ A N
”"Mind the Gap: Super-Resolution Imaging of the Extracellular Space of the Brain”
U. Valentin Négerl
“Imaging the brain at high spatiotemporal resolution” ,
Na Ji
“Decoding Synaptic Signaling Dynamics Underlying Plasticity”
Ryohei Yasuda
“Validation of Nanomedicine in Animal Models by Advanced Imaging”
Peilin Chen
“Seeing Disease as It Happens: The Power of Intravital Microscopy” ,
Pilhan Kim
“Two-photon volumetric examination of brain function via AI and entropy”
Shi-Wei Chu
"Molecular-Scale Kinesin Dynamics and Microtubule Architecture Revealed by MINFLUX Nanoscopy”
Takahiro Deguchi
“Cruising inside cells”
Atsushi Miyawaki
“Functional Raman probes for multiplexed vibrational imaging”
Mako Kamiya
“High-speed, Large-FOV Ca?" Imaging Reveals Functional Cortical Network”
Masanori Murayama
“descSPIM: DIY light-sheet microscope for affordable and flexible 3D imaging of cleared tissue specimens”
Kohei Otomo
"Resolving astrocytic Ca?" dynamics with light-sheet microscopy: from unitary events to saltatory propagation”, Misa
Arizono
”From cells to populations: Trans-scale imaging for rare event discovery”
Takeharu Nagai
“Molecular diversity in the single-cell synaptome”
Takayasu Mikuni
“Imaging neuronal activity in the cerebellar cortex of behaving mice”
Bernd Kuhn
”Advances in Two-Photon Nanoscopy: System Integration of Advanced” Light Sources and Wavefront Modulators for
Isotropic 3D Imaging”,
Hirokazu Ishii
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[Lecture Session 1]
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IR BT CEBZERRSEAT  ERBIARR SR ERFT)
MRG0 E DHED & MR < FEFRIREEE D H1 7= 72 R
W4 FET (BHBRFAREGESRMER HSREHMY)
Flash Talk Session 1
HEAT C PEH B (AR
[Lecture Session 2]
PER AR sE (B, BH & (BRBEE)
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Flash Talk Session 2
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Godfried Dougnon CHHE AR ZMNIAZEAT  IOmEEMT T8 BhE0

“Environment influences autism-like social behaviors of ube3a zebrafish mutants”
B 22 CHEARZEMEIZERT 7 AEMIEESE  #HEER)

“CRISPR/Cas-mediated genome editing in rodents to elucidate the mechanisms of psychiatric and neurological disorders”
BN OB GRIBRENITERT BB TR T B

“Dementia-Related Genes: Insights from Our Research Efforts”
7k K#h GRIRREINOTTERT  Milemigr oty B0

“Multiplexed in vivo imaging of distinct neuronal populations using FLIM”
RAES HE CEHZEA 0 F Rl SHEdEEE)

“Interaction of sensory and spinal proenkephalin-positive interneuron induces bilateral inflammation in wrist joints”
Eih EHoh GUEBKZE b MTELELEFZE L > & —  SRIMEREDE  HEE0R)

“A Macaque PAG Map for Vocal Facial Expression and Its Prefrontal and Limbic Inputs”
KA WEE EEEPRRT  ERERAERASERN  B%0

“Histological architecture underlying macroscale functional topography in primate visual cortex”
KH B (EHAWRT SRR HERLEESERT  Bi%0

“Single-neuron dynamics of ocular dominance plasticity in the developing primary visual cortex”
MR P CEERSERRSERT Sl SRR ST R HEER)

“Regulation of susceptibility to visual experience in the dorsal lateral geniculate nucleus”
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“Interaction between emotional states and cognitive abilities in nonhuman primates”
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H[EFSEE © Dorothee Giinzel (Charité — Universititsmedizin Berlin)
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Pouyiourou I, Fromm A, Piontek J, Rosenthal R, Furuse M, Giinzel D. (2025) Ton permeability profiles of renal paracellular
channel-forming claudins. Acta Physiol (Oxf). 241(2):e14264. doi: 10.1111/apha.14264.3.
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HFEIFEE © Oren A. Scherman (Professor, Univ Cambridge, UK)
O’Neill SJK, Ashizawa M, McLean AM, Ruiz-Mateos Serrano R, Shimura T, Agetsuma M, Tsutsumi M, Nemoto T,
Parmenter CDJ, McCune JA, Malliaras GG, Matsuhisa N, Scherman OA. Supramolecular conductive hydrogels with
homogeneous ionic and electronic transport. Adv Mater, 2415687, 2025. doi:10.1002/adma.202415687.
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HFERFSEE - SETE oA (BN ERRERESTRT
Kobayashi N, Okazaki Y, Iwane A, Hara K, Horikoshi M, Awazawa M, Soeda K, Matsushita M, Sasako T, Yoshimura
K, Itoh N, Kobayashi K, Seto Y, Yamauchi T, Aburatani H, Blither M, Kadowaki T, Ueki K (2025) Activin B improves
glucose metabolism via induction of Fgf21 and hepatic glucagon resistance. Nat Commun 16:3678. doi: 10.1038/s41467-
025-58836-w.
Zna—2pEENRE. BRPEAISET 5 FVE Y OB ZEEERC X o THllE N 5, RIFRICED, <Y 20D
fERIREE Tk, BRI B\ T follistatin-like 3 ¥ W5 Activin B OHEWESHEINT 2 Z 2 23905 5 72, Activin BiZ, 4 ¥ &
V) VERZMER LA XE, 7z, fibroblast growth factor 21 ZFFE T2 Z L IC K VEEMIZIRS T, 2o OFERIK, Activin BD
TER 258 b3 2 2 223, BERRIREICEMNTH 2RlREE 2 R L TW 5,

3.3 SIEMCTHIDEEEIToABAMEESE

1. B8 - w58
OB (REIRANERIFZTEM. %0
Anna SIMANKOVA (ZREEME > AT LM, FEVER)
Nilton Liuji KAMIT (ZEHEME S R T LS. FHEHER)
Mohammed Youssef Saleh Ahmed (ZEEHEE S X7 2555 M. FHEIRER)
Chih-Wei Fu (ZEEHA S 27 W55, FHEHZER)
Shobha Upreti (ZEHEME > X7 WM. FHEMZR)
Estilla Toth(ZEHME > R 7 LHFERM. FHEER)
Ming-liang Lee (ZE@BIRERI L > & — FHEDIH)
Ching-Pu Chang(ZEBIEIRT £ > X — FHEWIFER)
DENG, Xiangmei (‘EmBIRES L > X —, FHEMER)
Zarei Shahaboddin GEETENFEEMREIIZTERM, HustrhRGEEHEE R RHEMRER)
LOOPRASERTKUL SASIKARN (FE FBMEE=. FHEHFEE)
LAHFA MOUNIA (AR5 FREEWTZEEM. RHEMZER)
JIN, Congyun (ZflifR[E & BIRRMZTERM, FHERFEE)
CHAVAN PARIMAL RAVINDRA (RAEEHRUIEMZEERM, FHELER)
2 R (ZHINEERENREIF ST M. RHEsER)
CHEUNG, Dennis Lawrence (ZAfUMIBEIRERFILHPT. FHEMEER)
ANOOP MAMPAZHASSERI DIVAKARAN (ZREEMRE S A 7 L5, FEMREE)
BURTON SMITH, Raymond Nathaniel ((Eavglk#Eset > & —. FHEBIZ)
LEE, Yuan E (E@mBINKEESE L > X — FEHFEE)

2AHVENTTFRE (BB, SHEADTEIRE (Filor) (B4, FrlE, 897)
ZAL

3. AEEHTCIIRTEBI 21T - A E AR E (1 » HLLE)
Meiqi Niu (Jiilich Research Centre, Postdoctoral Research Fellow)
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John Kruper (University of Washington, HAREMHRASSME AR AR (WORFEHE))

4. AR CIIFUEEN 21T o 7 AME AR A (IR 2 &)
TANG, Xiaokang ({DMEBRS 27 FUWFZEEEFT. FEWFRLE)
ZHOU, Liuchenzi (‘DMEBR> 7' FAHSEERM, FREFKRAE)
Su Chenlin ({DEER S 7 F ABISEEFT. JUNKRZERERE)
Juan Zhang (OEER S 7 FAWFFEERFT. LN REEREERAE)
Wu Di (DMEBRS 7 FABFFEERI, SUNRZEREREA)
Sumbal Tariq (/N4 47 + b =27 AWZEEF. FBEFR4A)
Ziyang Zhang GRAUTENFEEREMEIFZTEM. H554)
Pang Chen (7 FH#ESRPERFTER, #FRAE)

Nguyen Phuong Linh (AE{AHERETEHENTE. HBIFK)
TIRPATHI, Swati (ZAITEIEBIEEMITET. #RF R4
HOU, Aolin (ZHifEIRRENFEMIEEFT. FRBFRLE)

YAO JIAHUI (M7 FREEHZEER, #pFRA)

CHOI SEUNGHYEOK (EfRBIZEIFFLEFT. (EMKRFAREBE)

5. e 2 3 L 720 E ARS8 35 & ONBAMEBE O se s (R4, g, B30 (IR - > Y RO Y ABMFIRRL)
Kalanit Grill-Spector (Stanford University, Professor)
Eric Hosy (Bordeaux Univ. / CNRS, The Interdisciplinary Institute for Neuroscience (IINS), Research Director)
Shona H. Wood (The Arctic University of Norway, Associate professor)

Azadeh Yazdan (Departments of Bioengineering and Electrical and Computer Engineering, University of Washington,

USA, Associate Professor)

Hesam Jahanian (Department of Radiology, University of Washington, USA, Assistant Professor)
Kyoung-Nam Kim (Department of Biomedical Engineering, Gachon University, Republic of Korea, Professor)
Taewoo Nam (Neuroscience Research Institute, Gachon University, Republic of Korea, Assistant Professor)
Eunwoo Lee (Neuroscience Research Institute, Gachon University, Republic of Korea, PhD Student)

6. BUERYH, &5V ESNED & IRE L7z HARAWZEE
A ES (University of Utah, ¥2H)
#ARE (Postdoctoral Scholar, Yale University School of Medicine)

4 BADZERFTORFFHER
(FiEE R T )

1. Yoshihiro Kubo (2026.1.28) An extracellular K'-gated Cl~ channel, DmAlka. In The 2026 Annual Conference of

the Korean Society for Ion Channel Resaerach (Busan, Korea)

2. Yoshihiro Kubo (2026.3.20) An extracellular K*-gated Cll~ channel, DmAlka. In Mini-Symposium on Ion Channels

(Taipei, Taiwan)

3. Yoshihiro Kubo (2026.3.21) A novel ion conducting route besides the central pore in an inherited GIRK mutant. In

40th Joint Annual Conference of Biomedical Science celebrating the 100" anniversary of The Chinese Physiological

Society (Taipei, Taiwan)
(CBIR > 7 F VBHSEERPT)

1. Motohiro Nishida Mechano-redox control of supersulfide metabolism in cardiomyocyte maturation 9" Gwangju-

Boston joint cardiology symposium 202545 H 9 H (#E Gwangju) ARF#H

. Yuri Kato, Kohei Ariyoshi, Tsukasa Shimauchi, Akiyuki Nishimura, Xinya Mi, Eiji Kawanishi, Akio Ojida, Sang

Geon Kim, Motohiro NishidaF Maintaining of mitochondrial quality improves glucose metabolism] Young Scientist
Program 2025 (FAOBMB2025) 202545 H 19 H (Busan)

. Motohiro Nishida Supersulfide metabolism as a new therapeutic target of heart failure) 25" 7 7 EEE(LES

2 (FABMB2025) 20254521 H (£11) Y RI Y4

. Motohiro Nishida Supersulfide metabolism in cardiac stress resistance) 22th FEFEEE(L X + L 222 (SFRR-12025)

20256 A5 H (Galway) ¥ ¥ RIT L

. Motohiro Nishida Beneficial roles of TRPC6-mediated Zn>*" influx in heart] the 2"¢ KJPP Editorial Board Meeting,

China-Korean Forum on Ion Regulation and Human Diseases. 20259 A 27 H (HFE - fif) > RI T A
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6. Motohiro Nishida [Targeting supersulfide metabolism for the treatment of ischemic heart failure) International
Scientific Accupuncture and Medicine Symposium (ISAMS2025) 2025410 A 26 H (1) > ¥ RI 7 4

7. Motohiro Nishida Decording mechano-redox coupling: Supersulfide formation as the driver of cardiac stress re-
sistance| 1°' International Conference on Redox Biology in Human Disease 2025 4 11 H 24 H (Seoul) > ¥R
A

8. Motohiro Nishida Bulking of dynamin-related protein 1 by oxidized glutathione prevents ischemic sulfide catabolism
and heart failure in micel 2025 SFRR-KOREA International Symposium, 2025411 H28 H (Jeju) ¥ ¥ ERI vV A

(N4 A7 b =2 RWFFEERM)

1. Hirokazu Ishii, Joe Sakamoto, Tomomi Nemoto (2025.10.20) Isotropic 3D-STED Microscopy Enabled by Two-Photon
Excitation, Retreat for Multidimensional Analysis of Memory Mechanisms 2025, Interdisciplinary Institute for Neu-
roscience (IINS), Bordeaux, France

2. Tomomi Nemoto (2025.10.21) Advances in Two-Photon Microscopy: Super-Resolution, Expanded Imaging Fields,
and High-Speed Acquisition, Retreat for Multidimensional Analysis of Memory Mechanisms 2025, Interdisciplinary
Institute for Neuroscience (IINS), Bordeaux, France

3. Tomomi Nemoto, Hirokazu Ishii, Joe Sakamoto, Kohei Otomo, Taiga Takahashi (2025.11.6) Advanced two-photon
excitation laser microscopy for live cell imaging using advanced optical techniques and materials, Chiba PIERS 2025,
Chiba, Japan

4. Hirokazu Ishii (2025.11.11) Advances and applications of in vivo two-photon microscopy, Translational Pharmacology
Research Workshop, Bangkok, Thailand

5. Tomomi Nemoto, Hirokazu Ishii, Joe Sakamoto, Kohei Otomo, Masatoshi Ataka, Motosuke Tsutsumi (2025.12.2)
Two-photon and Super-resolution microscopy advanced for wavefront control and multibeam axial scanning, 18th
International Symposium on Nanomedicine, Hiroshima, Japan

(FRANTENFEZEMERE R SR

1. Masaki Isoda (2025.9.26) Frontal cortico-cortical coordination for monitoring others’ actions and planning self-

actions. Society for Social Neuroscience (Lisbon, Portugal)
(EFEMEIE)

1. Kubota Y (2025.1.27) “Neural microcircuits in cortex analyzed with light and electron microscopy” IN-CODE lecture
series, Freiburg University, Freiburg, Germany

2. Kubota Y (2025.3.27) “Microcircuits in the marmoset prefrontal cortex analyzed with large volume electron mi-
croscopy” 16th Goettingen Meeting of the German Neuroscience Society, Berlin, Germany

(A AARHERE IR =)

1. Masaki Fukunaga (2025.9.17) Imaging Brain Microstructure and Function with 7 Tesla Ultra High Field MRI. GIBMS
seminar. School of Medical Imaging, Graduate Institute of Brain and Mind Sciences, National Taiwan University
(Taipei, Taiwan

2. Masaki Fukunaga (2025.9.18) Imaging Brain Microstructure and Function with 7 Tesla Ultra High Field MRI. 2025
TMRS Annual Meeting: Advances in Magnetic Resonance Spectroscopy and Biomedical Imaging (Zhunan, Taiwan)

3. Masaki Fukunaga (2025.10.30) Imaging Brain Microstructure and Function with 7 Tesla Ultra High Field MRI. Seoul
National University Brain Imaging Center (SNUBIC) Inauguration Symposium (Seoul, Republic of Korea)

4. Masaki Fukunaga (2025.11.16) Imaging Brain Microstructure and Function with Ultra High Field MRI. Frontiers in

Neuroimaging: from Brain Connectomics to Clinical Applications (Taipei, Taiwan)
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. Fukuzawa S, Kawaguchi T, Shimomura T, Kubo Y, Tsukamoto H (2025) Characterization and Engineering of a

Blue-Sensitive, Gi/o-Biased, and Bistable Ciliary Opsin from a Fan Worm. Biochemistry 64(5):1020- 1031. doi:
10.1021/acs.biochem.4c00754.

Nishimura A, Ogata S, Tang X, Hengphasatporn K, Umezawa K, Sanbo M, Hirabayashi M, Kato Y, Ibuki Y,
Kumagai Y, Kobayashi K, Kanda Y, Urano Y, Shigeta Y, Akaike T, Nishida M (2025) Polysulfur-based bulking of
dynamin-related protein 1 prevents ischemic sulfide catabolism and heart failure in mice. Nat. Commun. 16, 276.
doi: 10.1038/s41467-024-55661-5.

Kobayashi H, Igaki T, Kumamoto S, Tanaka K, Takashima T, Nagaoka SI, Suzuki S, Hayashi M, Renfree MB,
Kawahara M, Saito S, Kobayashi T, Nagashima H, Matsunari H, Nakano K, Uchikura A, Kiyonari H, Kaneko
M, Imai H, Nakabayashi K, Lorincz M, Kurimoto K (2025) Post-fertilization transcription initiation in an ances-
tral LTR retrotransposon drives lineage-specific genomic imprinting of ZDBF2.Elife. 2025 Jun 2:13:RP94502.doi:
10.7554 /eLife.94502.

Oikawa M, Kojima H, Kobayashi H, Iwatsuki K, Saito H, Sanbo M, Nishioka K, Yamaguchi T, Yamamoto T, Kuri-
moto K, Hirabayashi M, Kobayashi T (2025) Transcription factor-mediated germ cell induction in rats reveals ETV4
cooperates with germline specifiers.Stem Cell Reports. Aug 12;20(8):102599.doi: 10.1016/j.stemcr.2025.102599.
Nihashi A, Nakagawa N, Sato Y, Yamamoto M, Wang L, Ajima R, Saga Y, Yoshimura Y, Kanemaki MT, Iwasato
T (2025). Inducible NMDA receptor knockdown reveals a maintenance phase in dendritic refinement of cortical
neurons. iScience 28(8):113229. doi:10.1016/j.isci.2025.113229

SKHIZRH (2025) 4k~ Y AR EREIY 7 7L — b =2 —0 > ORBGRIE L 2 o8Ik, e 55E. 57(3) 192-196.

7. Nakata K, Sakamoto J, Otomo K, Sato M, Ishii H, Tsutsumi M, Enoki R, Nemoto T (2025) Amyloid- 3-induced
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16.

alteration of fast and localized calcium elevations in cultured astrocytes. Sci Rep 15, 18944. doi:10.1038/s41598-
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Lee M-L, Chang C-P, Toda C, Nemoto T, Enoki R (2025) Body temperature regulates glucose metabolism and
torpid behavior. Nat Commun 16, 6278. doi:10.1038/s41467-025-61499-2.

Takahashi T, Makino Y, Okamura Y, Nemoto T (2025) Construction of large cranial windows with nanosheet and
light-curable resin for long-term two-photon imaging in mice. Bio-protocol 15, €5373. doi:10.21769/Bio- Protoc.5373.
Tsuji T, Hirose H, Sugiyama D, Shindo M, Hartantyo RY, Saito Y, Tatematsu T, Sugio S, Sanbo M, Hirabayashi
M, Kojima Y, Koseki J, Hosoya K, Yoshida H, Ogimoto T, Yasuda Y, Hashimoto K, Ajimizu H, Sakamori Y,
Yoshida H, Sano N, Tanji M, Ito H, Terada K, Hamaji M, Menju T, Konishi H, Kumagai S, Ghajar CM, Kato
D, Date H, Yoshizawa A, Arakawa Y, Ozasa H, Moorhouse AJ, Shimamura T, Nishikawa H, Hirai T, Wake H
(2025) Microglia Display Heterogeneous Initial Responses to Disseminated Tumor Cells. Cancer Res. Dec 10. doi:
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Noritake A, Isoda M (2025) Macaque medial prefrontal cortex simultaneously represents self and others’ reward
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Satake S, Yokota S, Ikeda K (2025) Enhanced amygdala inhibitory neurotransmission and its vulnerability to hyper-
thermic stress in Atpla2-deficient heterozygous mice. J Neurophysiol 134: 216 - 228. doi: 10.1152/jn.00157.2025
Takizawa M, Miyazaki S, Tsuchida H, Nagae M, Seki S, Hirabayashi M, Osakada F, Inoue N, Tsukamura H, Uenoyama
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