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WAEA Ty b7 g — o TRHAR - RS VRY
U LA TRMER DM 72 5 KIH 22 BT 5 ABIS
DB OWTIHEIT 5720 2023 MO HRRERX
2821 e Ig o7z,

9.5 HAFETNBRR - R

HRGHERE  E N DA T4 X — 9 > Z B X U5
DL U, RO E DR E [R5 5 2 S 7
v b7 4 —LBMERTEZIIICKD, (1) GG L E
%5 & OEH IR oM B (2) SZHRE B ORI -
TEECEEHE, (3) el DR L Rk FE DB, (4) 7z
BMAREOHOEZ L. FOMRLIHRINL, 5



. BEEEENZET ZEBENRAAL FA X =D VTR DIV A T AR R R E IS Z e
2> Y —7 L Global Biolmaging (GBI) TOIEEI%#  FIRETH . LEWHROREN LRIV ORHI 2 Z & A
U 7-E{RES 72 & I om _Lic X b, BEREIE» F3N 5,

O M T2 CdE T 2 AEMB AR HEBIC BT 5 4 X —
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10 BARZHREEAMAIEE

10.1 MZSEEERES

HAW_HEEZEZBR L T 2 BAR AN DT
HHER BRI, B S X AMREILEETZ & bR BIkEET
Db oTnD, 53 WoMEHh, LT 7%
A AL FERF A HE) B X DEFEHE T & % 778
g yuy 27 b 2HEEL. HREER B R IIEE,
HEE DR, BERIE RO FEME 21T o 72, 54 HOR)E
Y72 % 2022 FF I, (EROBHATORE L FEE
752 iz, FEEAIRICE VT 2023 FEEEICMITTH L
WA T O fids et & L fz,

Z DRER, 20234, #7212 OPEN MIX LAB(OML)
REWFRT 07T K50 LWRHHADILD Ebd o 7z,
ZodnziE, O MEHEAEL, @ HFERE @ 77—
EM @ FRERX— 7 v TXRHUDA4DOD A 7Y —H
Hb, OML 71 =7 NI, HEFECHITEE - 3ii%
Hi bR T 2 2 e 2HEE L. BF5esin & ARk
HHE 2@ U TR ATRE 2 (EET 26D TH 5, BE
FOHFESEMZHAGDELD . BR275FICHEA L
D5 ET, IEROMAZ X HICREZE, Wil Rk
T RRE - #ET L eI TVS, OML Y
Y FOBMEFIL, SEHLMET -~ BITaIa
=r—=YayEROEV. HILWVT A 71 7 2EBHL,
HETHAZED 2 Z DI TE, oo BWVITHERRZE
FRRL. 74— FNv7%2RF5I LT, LD RWIFFER
REeEALT I eNTE DS KOS OREE21T2 2
EDTE 5, (https://www.nins.jp/collabo/oml.html)

PR B2 T3, OPEN MIX LAB(OML) AR
KIMTITLDELADDHTIY —DHFFEDORNEE, &
#H, TOHERRERDOL TV V7R {To 72,

10.2 %5 36 Bl & AR SHHZRAEAS (NINS) & > K
ST

MF—XHERCBRTE) -~y /7= N30
EFORXHFEDHR- TEZTVL -] 20D 7—<T2023
FOH24H (H) Pz, FoLTid, BHIEE
{58, SN S. THEEAM O M © BRI s h
T, BEMRELDTIERL b —KiRICXk-oTH
HA B KZIERDS T8y 77 =% e LTEDLNTE
D, Z5LTEDOLNZE Y T —RERADED LS
WK TV OPRBEELZFED—DOTH 2, A VR
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v ATRENRXA. BEERHAXLHI L > & —, BT
K. ENLIERCEVZERT. BUMRE D 5 %4 OMSTE e
L. B2 T0 2 BRSSP BIE T RROZ R L DE#E %
L7z, FHERTRIE Ty 77— AP D &
ICHDHRoTEZTVLD IZDODVWTER B AL T 4
RAH T a YTV, ERBEmSMTONT, KB, 2l
HERILT 4 AH vy a iFWEB TRABZATH S,
(7125 LV p. 187 I215HK)

10.3 25 37 BB AR ZIAITHEME (NINS) > >R
oL

MEIFIZ D 7 TP K > TERINZMEDIL—
AMBBDZDEASMI7] LS T —<T2024F2H 23 H
(5 - A) ICHEE N7z, (BARIATZEHN By
SRR E4E), RETEIZEN AIAEYEEC o4 >3 A R
R TR, =a=afiing 70y MZTI A4 THRES
Nz HER EOEEYER TV 2T H DD XS
ZREZHBAEESVBIREL T0S, L L—RL— L
WESITRZAZEZYOMFICH, TTFRBEICE-T
ARENDZV—ADPEETZEEZOND, RS VKR
T LTE. I FREEVISEAT. BREEYIETSE AT, B LA
B AHOMAENGFHEL., L EYoricfds il —
MOV CERERM T o 720 BHEHE XL T 4 A H
¥ a YIZFWEB TRABENTW3, (712 T LIV
p.188 I21E8i#K)

104 RFPHFEFBREES 2RI L2023

REEFHEFEFAIEBIE IR 3 % 4 R 19 FZEREBE & |
EZRFHENBEMRRLEHFRZZ, FIC 1 EAFR TR
HREFAKRE S RO Y AZ2BEL TV S, FEIE, 2023
10 H 22 H (H) ICEZHFFERFEEN T H 22 7R 5
B L AR A WIZERFBEREZ A T RFAILRIFFIFERE 7
2 M AL IR AR A RARMAR AT 7 74 7 >~
ADEMET, EHBFEOREZ G TR SN, K¥EH
FIFIAMERT S > RY v 22023 T MBI O RFHEICH
DHADHYE ] 05 7 —< T, FHiIFED 2 #Hl T
DATHhNTze HARFEARRETOA ¥4 FEEICIZ
T, =a=aA A THEREBEZITV. 77207 —X—
DREEDTT, 2V R MHER KD PHDa X b
WS B BEUGE D FEM L 72, PRI THAZD S S5 &
3?71 25T =T, PRI ks "B, ¥ 5



5?1 WS T =T, TNLIGEEL XX NVT 4 A Ay
Ta yhiTbhiz, RERGERIRH. A T4 UK
BRUIEN 31,5124, > F4 vax > Mid 3,218 A
. Bt ol MTHRIET -4 TEEDITONIZ,
(7125 2FHEVIER p.188 ICIBH)

105 BAEARZE VY —S T LIRS L

HARBIE IR 0 i FARBI 2 s o0 2 ST R a »
Y — 7 L (Research University Consortium*?) T,
RERHEBE I 351 2 75 158K BE 3 2 SRR 2 G A %
HHRAEEZZ < ORZEBFBREICHERE - HET 2 2H
e, |, U RI T LRHML TV, 2023 FE1X
M7 ERfFEREaY Y =7 A YR L] 211 HS8
H(K) ieng 70y MEATRHMBEL . MHIE. %D
SRACICH D M T RAEDBIRE AT T, A& I L 24
AR ITFE IR B 5 2 (B HdR At DI h, Ao vy —
O 7 LS IC X 2 H R AR R DR ID DIFE
BIOFEN « XAV T 4 Ay ¥ ayFErifol, (IR
Z LEEEVIEE p.189 1IT1BHR)

10.6 IUREALZO> 7« 730F%7 L

4 DO RK¥FHFEF A E AN (Inter-University Re-
search Institute Corporation (IURIC) %3, R4TERA -
Hro BRI @y THFETHR DM & vic, RELL
T OWTESTREME2EET st 2 HN L
LT, 20164 & D M-URIC 7Ry T4 7am¥v L) &
WIS BRI ZETH OB Z R T, AEERSe A I 4 VE
RTHHMRPanF Y A2EH ML, HMiwziToTE 7
2022 £ 3 A2, T-URIC IZHRF K 2 I 2 72 &I o0
T. Incorporated Association Inter-University Research
& Education Alliance(—fLHIE AR [FH BT
BT 747V R) DL INI2Z e 2 ZIT T, RO
BB T-URIC 70> 7 4 7anx v ah b IUREAL 7
OY747anx7 MIEESINT, 2023 FEF, FE
¥ 3IUREAL 7n Y7 4 7an¥x7 a5, IMTHARBSR
ZHABNTNS ~ THHEE ) o TR $T%
fioT~1 &S 7F—< 2T T, 202441 H18H-19H
NI (B#R) IS B W T EEERX TS Nz, 16 %035
U7z BB © OSINE XD - Tz

*2 https://www.ruconsortium.jp/
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10.7 DFRFHER - EwBIERR L > X
& DEHERFIES

() M mA R (MR) 2@ » 2R RS2 -
T 2N L. BEFO S FICiR bR WIS 2 #15)
B rxvrAmilE) ofllz iU 10 FE-ICHE 2 5
R UT o+ - Adm - EERPED RS U 72 KA 7 57
Bl D7=DDR Y Em 7O Y T 4 TANT DA HED
fltha iz, ZOHEHETIE, KEHLFEFAKEIEATH S
H AR SRR (I FTIE 3 % 3 KERE (43R - 2 FRI2EHT
ZeP - AEmBIRERTEE v X —) A a TR TER T 5, *
LT a 7 #li#k & 5K EIERT - KRR R B
Pt + B FRPERARTRSE B NS - BT R CEMMBR ST 5> & 1
RN B EERE () — M)t T s 2 e THi R A Y
F7 =27 (NT) BB L. (EROMATE OFMAIC L
LbNBEVHILWMRIEO T TH S TR v Emkl
1B BILFEFA - KA EHEE T S,

(REha] AR, 7R - APl - AHBE S
U 7272 7 508 % Bt 3 % 7o Dic, RN T & 2 ikt
5 (Magnetic Resonance, MR) 24& 35 X HFEE 2377 P
ZHZTHEEST 2 TRV EMT R YT 4 TANT Y BRI
T xHNE T %,

MR 37T DAY VIREZ BB 2 2 212 & Dk
Y OEMRMEE 2 AIBULEAN 3 2 B TH b Akl - 4
HREBIUBEROFBICINETRELFELTE L,
—/i T, BIEOHSIISE G (MRI) 3/KROBAY %
MR LTWEH, BoNn3ERERPESN, T—X&
DIFFRDIERRIC T2 258 b 2\ E@MRICBIT 2 MREH
D7 I5 B D 72D, FRERDOFH MR Ao+ 7o —
7 ORI SETNLEYENR E L MR BI{REHII £ T
% REPILFF BB RN B AR AT (2 7) L 2
2B MR E T 2 4D DEMEBI T T 2 710k o
THEE L. iR 7 v — 736Gt - Gk, HREERHi & JIE RO
i ., O EKRENRE 32 MREHINCEB T 2 HH
JEHE - FIEORFEDS L OB 2T 5 (Rl 2 53 2 (IX: 2
vyEmTa YT 4 7 OB,

=N D BIE B DR FE#E & R o THREN R 2 ED
7D, REPRIIMFRBE e D7 n 27 RA ¥ b X >
b RiR3E & DPEEH RIS 2 HEME U, 230 - HFEFIH - 4
RIS ANMBERZHEES 5, REEHFEMBEKEE LTo
FEBR L BB BF ISR v b — 7 DIEHIC K o THT L
WEEMRF B 2 SR L. Sl 2 ERIFIA - EEFELR &



DI TR S R RA A SRS 2 Be 3, o
TREE, AmBlE, ABREEHET 528 T. MR
THHENA / R=>aryilRI L, TAY VY Emfls) &
SEOMREICENT 2, BAREHARBIIATIEC
MU, MFEHXICHEBELTWE A —F VI v 725K (M
i - 5797 % 2 7R ST R NS 545 - IR BEREAER
DEFEEM) 2R IR YT 4 TNTOEMBFAOV DL
LT 2,

2023 FFEIIAFHEDOHMEZ T T, EBENT T TS
Lz vAmruarra7) ECEKZ2 I F—%2 24
FEL72o BARRNCIZ20234FE 11 H20HIZ KA Y - <y
7 A7 Z ¥ 7 W5EFT Christian Griesinger 112 &K 3+
I F—=EMAIRETE v X — 2B\ TiTbh, 20234

(Y

| SF70—7 OBERE [ MRAST 70— 7R

12 A 13 HIZIZ BB - BB R G4 EER L 5T AT
Dennis W. Hwang 212 & % & I F— 23V SERTIC
BWTIThbhl, X512, 20241 H 18 HIiXfMika >~
77 LY REVR-—RGE LT IRV E@m Ty T 4
71 Xy 7 F 7 Rms SN (BVIEp. 189Z2/), Z
DRFHETIZ. HARIETTHNE OSB3 X OOEEERE D
RIEZ W L B MERENDITDONTED B TERF DN
B X 200 7 v — ZHHFEIC X 2 H8 MR G
HEORRICE T 2 . JWBERYOFHEETICX 2
A 2B & B 7 AR TS 515247 o0 B 3 12 B
T AMEMITONT, RiET. 3 HBIB X UEiERBI O RY
BRED HEIEFRREREDS D D, ¥ 2B R T T
KNS X 2 TR OFSENZ NCE E 5 72,

(N (Y

| BEAMREHE | £ FEGMREEE

r)-o
AT
= -

| |
*F MR signal ousnches
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11 ERNHITEE

11.1  7TMRI A AEERHZE

(2] MRI Mo &b, @BEHVWLNRS 372
Z MRI & b & 58] 22 §rEE5R E 2 R0 &S (7 7 &
Z)MRI Z{RE T 2 ARV EICBNTHHML DD
Hb, LhrL, o LEESMRIZEELZEAL-H
Fld E72BDECBWTHR L KEHLFEFAKETS 3
AR AV S MRI 25 B % (R 5 2 BN O iFFe %R

L3y V=27 REKT % Z & T MRI LD A % R
T SNy ORE - RO - ZRIGEH D
TR EM72 L DBRICBWTIEFRICEETH 5,
Ufe] AH2EREAT Tl 2012 SEERIE TH T [l &
5 (7T 7 A7) b h RSB EE G E VS
FRASFE R IERIE R > 2 7 41 SELD EWF o4, 2014 4
FEWCAREPEA 2 BILA L. 2015 SRR IS FFH E B O
HEEBA U E7o. FRERORE R AOWITHRE (B
EREEMRSERT, AFERRY. MA@ ER S5 v
£ — (CiNet. THEHGEETIFIHM & KRR & 238H),
SRR L LT, WISCHEEE - BIARTRESE - AMBE KD
2Dty U= BT 57010, HREEIRE ¥
[ i B T S MR T 25 1 2 FH o 72 B0 ) R R R A
X%t MERINHEREDfEIA) (2016-2021 ) ZBHAA L
Too HMHERATLRERE D & OFRE v Z WD OB D S4B E
R &L MELEEEMZE (TTMRI) #EERB R %L
T, FEFTHORE., KEEMREHORER S T, A
MFCEMX N2 75 25 MRI % F W= FEEREHE O & 2%
BERUORERFEOEES LB NIMNED TELIZH, 7
7 AT DB E BRI E & W21 TR <
37 AT DEEERILIEEEE % W28 oW T Z etk
BRD HAROBEFEEIT> TE 7,

HERTHRD 2022 FELIEIZ, AEERIZOHME
BT AR SE (MRI) #EERBRICEE L, HEKT
B 2022 FEH 5| S E FRlEBEHEEL TWE, X
T, LA SEA iR B2 9E 2 > & — (CBS) 2B\
TH 77 A7 MRIDEA EhizZ 2 igffv, B CBS A
5B HBERICITSIMV272 K 2 e TERNOE RSO
HLZE Mo TWd, 2023 FFEIIMAEEBRNEZER
720, 202346 A 29 HIZH 15 [BI4E HIEHFFE AT, [ ALE
HE (MRI) #EEZE RO EITR 572, ZERTIL
HZBROMAIKET. MRIZEZHWEERICHEST 518

*3 https://brainminds.jp/bmbmb-report2023/
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FEOUIER E 2D, AFITICI T 5 MRI OE A
BLUREREEBEMOIISRIFICHE T 2 M 2D 1=,
Tz, AHFEEANTT T A7 MRIEEZRA L
TV 5 W5eiil & OREIT o & B ATV,
77 A7 MRIWIZEIC BT 2 ENZEHBEDO v v v —2
DL ZATIE > 720

11.2 =3k - BRREE RREBEIAN b
ERAEHNDDH BMOFETR (108
19H)

B - ERE AR EBS RO Y A 2023410 H 19
H (K) 1T AMED IH3EARIC X 2 itkRE S v b7 —2
DEEMATRY = 7 b (FEFHK)) B LT THEEE I EFRAX
BEARSHEE 70 277 2 (EFERN) ) 1C &k 5. BUERIRE > >~
ROY LEFEML T, HABEIAHTFERM (AMED) ¥
i, RIS X CHEMLAER SRR Bt R A gt v & —
OHMETHM XN, MEFEP N FTHA LT CE A
VRT N DBHBWMEEEE AT 1+ 7 H B WIZELEBO
WEFICY —F T % & & BIT, SHROMIED FEMEICD
WCHmMT 22 FHNCRE XN/ 2dDTH S, FiA
fEH oD B 2 B D FEFTKI~FHG - EFEIN O R & I
BHEGRANDER ] YL, N 7V vy FERTHlEXH
Tzo BHIBIMZ 934, A2 54 Y BIMNZ411 L TH > 7=,
BB WY 7 b OffESRME AR O EE R LD
%2 DI ITHBN12 L 72012, #BHO 7 —H 4 THEZ
vz 7B LTV 5"

FIEZEL T, BMEDPHDEL DT 4 — PNy 7 %%
. BEEGIRICHT 1S ROM RO AR EEZ 2R
WS R o (2T 20358 VIIER p. 190 1I250#).

11.3 $ 130 AEEAFAFEREFRMAIN -
FIEFHRFR SRS VRIT L

BB b BRI O TR R & E 2 H - Tw
32 e EARFEER e SRR Z WU CH WIS
RIMEHRDD T, SOLRIMADHERBIZORITSZ
PHRE LTARY YRY Y L2058 L eI T X7z,

13N, anF 7 AL REYUENE S HICEE I
22 e HEEZYC, 20234E9 A 30 H (L) Fik 1 RE~T I
AR TR CRAME X iz, H2E X, A oK B



EREEL, ARFBLEEE. B L OB EHERFRFGESR
AR OEARELIZ I H D 72,
WEEAEATRES X UOARNES B ERERE
YRR ROBE D, AARBLE - 75 FHIfd ORI REAH
AR & 2 TRISENRERVBER(L & 2 O E K TS ) [F]
M OF ), B X O - MRS O &R BT
k2 THEEREES DT X=X L] D2 DDHEHD
fibhiz, VT, BiIED20-DE 25D T7 v ¥ a b—
7 BEUORRZ —Fm b, 20k, BRbE - 7
TFHIfE: 0 BMECEEEZIC & 3 TTREA R E TV TAEmD
FRENca— REHGAMLS I B IR - BRERAE
MOMMIEEZIZIC X 2 Te MIERICET 2 FERHER
Y REFHNOBER) D2 DOEMS IO, KW T, %
FDBDHE29DT I v ab—BIOERRAR—F
T bNIze BINERERIZIOH T, D Z b o7
MOTEFIAT NIz, KA 14 BNE. & KBEEOFAHE
% v AR O HIEBEL B X OB B D, HRICT
BB I N2 TETH 5, (FRr7 T 1%, & VIIEp.
190 1218#)

11.4 2 13[0] £IBH-FEAMKA-RE K E M E
kL 2— SRV VRIS T L

ABERFCIR,. 2011 4RRE X D AR, BTR KA FERT,
B, FHAEE MIEELHIE L > 2 — (IH 5HEK
HERT) LAY YR Y ARFBMBEL TV S,
5% HDERED—D2 & F 3 SIS ORI O TE (LD
HINT®H 2, 2023 FEE. FRAKAMMIFFLATAHY LT
20244E2 A 1H (R)~2H 2 H (£) 1o > ¥4 MER (2
55 L BURK AR STRT S IR RER T > % — 6 B " H
FLRR =) TIThbiz, 8 an -7 4 L RERGYYE
DHBZIDESSHMEINETH o7, RRAX—t Y
Y a vBIWHERKIMREHMET 2 e TE,

AR BBO%. FoRe MR Y X -
R TR o X — R BTR RIS BRI B AT
BOTH o7z, SHEEFTI264 (5 BAEHN 2444, #iE
KIHE 61 4. HARE MELAK LY 2 — 9%, FRKD
BTSN DR JR) 29 . Z DAL DFEEE 3 %) 2> & DB hnHs
Hotz, TUTTHFHBEFER 16 (AHEHF S, FIEK
AIE 6 1. FK b MERFZEE > & — 21F) 2o X
Tzo MMAZT, KRX—kt v ¥ arTEBEDHEENTH
N7z (B 13 1F. FR KM 15 fF, Kb ML
=3k FRRORIFLIS N DER R 1 1), %7z 2023
EERTEFELMZ 2R - BBOEZE0%. £ - &
IKEBBIDRRGHEIT o T2 (TR 27T 2035 VI H6
p. 192 125EH)
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ETNLEM NG E LR b s 2R e LW
DOWHE D & ZFEETOMREHELKAT Te—F3 3
AT Y, REEX D =X AREB L TIRAY 70 —FF
2R, BREEZ NG e LM o#EEIC X b
FERIMFSEE D fRIA 2 HIE L T W 3 sk b ML >~
£ =%, WP & LTz h 2 i i &En b 5, E
BRI, 4B Tl TEETESRREAN 7B T m 77 4 12
BOWTHIRKKE 0fEZ, S aF Al "fFYY—2
a7 MBWTHEHAR MERIFT L > X — 2 D
x> TED, Wi OBBRIIIERICEETH 3,
SEOERS YRI Y 22T LTS R 2T
DHEHE - HOHEEN IR SN S,

115 2 JEEAFE TR TR —
EBEFMEAT a2~ VIRIT L

20239 H 5 H (K) iIcdbis i K BEF SR R EE 7 &
T oA 7Yy RARICT, 820 JLEEREEE TR
HIEBFZE AT — LB TEFT S a A > b & VRO Y L DB
X, AV aAfr by RO AOHMZ, HER
L MRAREEE B R ) — RS A e R
BUREBMNT. X OWCRBEMY TR Y — F T 58K
TIRGIE IR OEE LR R T 2 Z L IS X 2 HHORA
HEERZ RIS 2 2 TH B, H2RBPDAS VKRI Y
LT, JSSTBXUAMED H# I~AFtry v B
HEFgeE 2z, 11 &I 2HEMSTbAS. 13U D
WALHEE KRR TR G SE AT TR C© & 2 A LIER#
ZED. HROBERDHD. Zok, FHlEES X3
Dty ¥ayTI1l NOWEEHIEEL 7o M EIERER
DR ZAT o IR T, BIRERRYE AHRB =
BEh, FHEHREOD T L ZAHICDOWT, EHENE
DJFER, KIFEIZOMH. HFREENOWIIZ EL2F
BRNEOEED D o 720 IMBEKRFRFGEFELISERE 1T
NIE—HEBIRDIERZ21To 2 v & a > 21&, DFERE L #
FE-Sue g - (RE#@E 7 —~ & L. B KT BAESCRHT
HEBUZ & D AR - 0l b7 — 27 B A U 72 DR IE e
FRHAS © 2 OBFERSRE I O W T, JUNRZE L AR BT T
B3 3 P A REUR & b B S OmEAHEc X 20
i OEEIEFE I OWT, FHERYE ERM—ER LD~
rna7 7 —=Y0EME e HECOWTH#ED D - 72, b
R KR BRI FE B D RS B D B R % 1T - 72
tyPary2TE EHNENE 20HEZ T —~<E L,
EARFRTIETTST SRR 2R L D pHRER e ¢ &
{LMfED 3D 7 7 a8 v 2 DEWIAIIRENCOWT, [H
TRARBRED., EERLRLRZ Y —=2 2 RER LT
DS AABFRIEIFZEIC DV T, AR MTNEREIZ & D



NAFINAL TV w RFNA ZFEMNTOWTEHED D - 72,
7oy AUHE R R EBEE EH SRR O LS T BUR I B R
7oty va v 313, R4S X HRRELE 7 —
<2 L. BN - SR EE S v 2 — PR E KT
EXbD. MEEEOBIEEHT X 7 =X 22DV T, £
W i B RACHTR 2 IS BARASBEE & D i iEEh ik
TFRIBEER(L & Z D RERIEIE BRI D A 512DV T,
AR BEKEZER LD REEZE TRPV3 F v 1L
DAEFREREICDOWVWT, R EANAEZR KD, WH
[E]#& DREIE - BEAE AT 2 HilfE 5 2 7 FHIfE X A =X 212
DWTHHED D - 2o IR, HATE— AR, B
ROBH L RFERATOKT Uiz Y YR 7 A, Ak
HRE K8 TR FE AT O T RIF A - IRl S
¥(TH BB TIREIEAIY =Y Y 7 REED—ER T,
IR RN E £ > R —DEY L TEM X
Nz FUHFAL R0 F VT4 134%DBMBD D
ERRHEMD DNz, (Fur T 235 VIIEEp. 193
(ZECEK)

11.6 RRIEARF EBREYFIAEHA-FEF
MEF-FEHBAEERTYF I T—2
av”

20244E2H21 HA» 522 HO 2 HE, Mia> 7 7> L
Y AY VR =IZBWTHEE TERE-FERAEY A4
B -HE KRR~y F o v —2r v ay 7 TE
M IEROF -7 B A R E YR AT - B
DB XNz, EMEE. EBREYERF. R THEX
L . BRI RERRSA, RERIE. BARIERTSURE
WA —7 VI v I RTRRNEMET 07T L (RERS
OML042301) &\ 5 P A TR X h iz,

AFEWFCIE, BERRAEYAISORT & R b E 2 AT
W, AERERTFICBI 3T XY A YRR T T a—
FOEBAZEDTE, KV -2 a3y FI3ZOlA%
WE U, BBl v IEWREE O EETZE 2 L — TR E B
U THEX N, SNk TEEEEYY e AT - B,
EWVS T RES N, B - AT - B /R EA
[ 72 ¥ DIEHRREN 7 7 a—F 12 & 86T - @1 - Ml
fe/NERE - MR - A - BE - AR - EIATEE oS E % i@
2 COEYHEIRFRICHE T 2 3#E L ikamnfTbhiz,

R ERERIR, B EZei. B LKA,
HRE, FRERRE ORFFLE DB AR 2 1T o 7o AEFERED>
SAFAIRE—#T & R GRIT) 2 EZ 1T,
FLD S AFHEHBIR S ZHE L TV — 2 > a v ThEH
L7

HREERERK 14, T KRTH, FEK21 %, 57
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14, 214, BEW 2B HBDEF 4GS T,
FRAFEHLE LERR X -HEDITDI, > 5
DRMREZ EOETFSMNE D KA X —FR LGz &
AAT o 72,
2HEWE4ADDT7 =< TDIN—=FT 4 AH v aliZ
Mz T, &HEHD 7 725 MRIERE (fakbf). 774
A EFUAMBIEIRE (K HEF), MRGEERE (L), 25
TIREEEM B IR (R ), A P70 RAF I 7R
fRITEE. NAFARX=I YV IREBEDY 7 —MThbhi,
SHBIDEIRT - ay T Ty F Y ITORRE
795 2 & THBRIEH TOH - RERIERFTE 2,
(7025 BEHVIE p.193 1238#)

117 #HESMHAIE 4 SEES VR T A

KAFLFRI AR C©H 2 A0 & . RN REHLFRFIA -
HEFFHAET D 2 B)RFPIBIAAZE AT (fL 2R
WHFElLR) . FEAHRERD 2 AEHTE L Y 2 — (Kb e A
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Address
Department of Physiology,
Professor Laura Bennet, PhD, FRSNZ Faculty of Medical and Health Sciences,
Chair of Perinatal Physiology, The University of Auckland,
Head of Department, 85 Park Road, Grafton
Department of Physiology. Auckland 1023, New Zealand.

Tel (+64 9) 373 7599 ext. 84890
Email: l.bennet@auckland.ac.nz

RE: 2023 review of the National Institute of Physiological Sciences, Okazaki, Japan
Date: 20/12/2023

To

Professor Junichi Nabekura
Professor Yoshihiro Kubo
Professor Masaki Isoda

Dear Junichi, Hiro and Masaki,

It was an honour to be invited to undertake the 2023 NIPS review, and an absolute pleasure to visit
your facilities and meet with staff and students.

| was very impressed at the breadth of science undertaken in NIPS, and the strong research outputs
by all groups | visited. The high quality research ideas and availability of leading technology provides
an excellent platform for research and student and research fellow training. Staff and students were
very welcoming, and | appreciated the time taken to show me their labs and to talk about their
scientific advances as well as discussions around working and studying in the institute.

Your thoughts about the challenges the institution faces and possible future directions was very
useful in helping me synthesise the information | obtained during my visit. | hope that you will find
my report and suggestions of use to you in the development of future strategies for the institution

Once again, thank you for the invitation and for the warm hospitality you and your staff afforded me
during my visit, and | look forward to potential future collaborations and opportunities to visit. Please
let me know if | can further clarify the information provided or assist in any way in the future.

Yours sincerely

don 7

Professor Laura Bennet
Head of Department of Physiology,
The University of Auckland.
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Overview

Established in 1977, NIPS is a unigue inter-university research institute undertaking a diverse range
of pure physiological research supported by an outstanding research infrastructure that provides a
powerful research environment enabling high impact, cutting edge, innovative research as well as
excellence in student and research fellow training. | found the breadth and depth of research to be
very impressive. The evidence of this is seen in the production of a high number of publications in
high impact journals, which are well cited. Thus NIPS research has significant, world-wide influence
in physiological research.

This success is ensured by a strong executive structure. | fully commend the significant leadership
of Professor Junichi Nabekura, Professor Yoshihiro Kubo, and Professor Masaki Isoda, who work
with great commitment, passion and diligence to ensure the success of the institute and to inspire
both current and future researchers. In 2023, NIPS comprised:

1. 64 researchers (of whom 13 are women, and 3 are from overseas) and one visiting
researcher from overseas,

29 technical staff (of whom 14 are women),

21 postdoctoral fellows (of whom 13 are women, and 10 are from overseas),

35 graduate students (14 of whom are women, and 8 are from overseas),

85 support staff.

abrwp

NIPS is currently divided into 4 overarching departments within which there are: 19 divisions, 4
centres divided into 18 sections providing the support centre cluster, and 1 technical division. NIPS
is spread over 2 campuses (Myodaij and Yamate), which are separated by a few kilometres. In
addition to supporting a significant number of internal research groups, NIPS facilitates extensive
external research activity, providing research resources including access to high-quality technology
and excellent animal services, currently free of charge to external researchers.

The key goals of NIPS centre around research excellence, fostering scientific collaborations, and
nurturing the next generation of national and international researchers through research education
and training. My visit showed me that the institute achieves excellence in all of these goals, despite
many challenges.

Challenges for the future: A key challenge for NIPS is the budget, as has been identified in previous
reviews. The research budget model of NIPS is expensive, and the largest source of financial support
for the institute, the government budget, is being cut each year by around 1.6%. This budget cut
looks set to continue in the future, at least at this time. The structure of external funding in Japan,
and limitations in obtaining overseas funding makes it hard to secure sufficient separate funding to
sustain the current business model. | would strongly recommend against cross-the-board cuts of
staff in order to maintain research excellence. Thus, changes are needed to ensure financial viability,
consistent with those undertaken by similar high-quality research institutes.

Going forward:

1. External charging: NIPS currently charges internal users for their animal facility use. The user
fee amounted to 33,000,000 JPY in the fiscal year of 2022. NIPS should also consider charging
external users for the use of facilities and research platforms. | understand that this is currently
being considered.

2. Strategy refresh: NIPS should consider a wide strategy refresh to evaluate how best to
maximise current and generate new research investment streams (e.g. research translation,
philanthropy).

3. Structure and function review: NIPS should consider a review of the structure and function of
NIPS is of value to streamline it from a marketing perspective. The current structure can appear
confusing from the outside, and thus the impact of key research areas for investment and
students can be less than clear. As noted in previous reviews, there is a need to improve
collaborations between campuses and within departments/divisions. An institute review can
consider both physical and virtual research clusters as well as how best to configure research to
determine what can be shared; staff, equipment, lab space, data storage etc, to maximise budget
expenditure.

104



4. Marketing: As part of any review or refresh, NIPS should consider developing a stronger, more
cohesive plan to market the institution to students, collaborators and funders. Seeking external
professional advice on marketing is of value.

Below, | consider the 3 objectives of NIPS and expand on areas for consideration for a strategy re-
development.

Research

Research translation opportunities: The primary endeavour of NIPS is in basic physiological
research. Not all such research will have translation pathways. Basic science research for significant
knowledge gain is an absolutely essential pillar of science in its own right and the very foundation of
translational research. NIPS excels at this. However, many research funders around the world today
expect to see the potential impact of research outcomes beyond knowledge gain. There are
opportunities to translate basic science research. For example: commercial, clinical (bench-to-
bedside translation), clinical devices, biomedical materials/engineering, machine learning or
software applications, drug development and delivery and similar avenues of translation.

Not all of these avenues of translation will be of interest or of value for NIPS to pursue, but they
should be considered during future strategic planning as they can increase collaborations and
funding opportunities: commercial/industry, targeted philanthropy, and potential further government
funding as such translation pathways increase economic growth and high-tech employment
opportunities, as well as delivery of other outcomes important to government such as health benefits.
Further, such pathways are often very attractive for students, many of whom find basic science
research less compelling these days, but do like the translation aspects of research.

| saw many opportunities for research translation on my lab visits, and some commercialisation of
research does take place with good outcomes. Further strengthening and expanding research
translation as part of strategy discussions within NIPS can help staff consider opportunities for their
work. To support development of research translation pathways will likely require expansion of
internal support mechanisms to help create and foster collaborations and partnerships, as well as to
ensure intellectual property, marketing, licencing, and management of compliance, good laboratory
practice and legal requirements etc. Previous reports have also highlighted the value of research
translation and provided advice about how to develop support networks. External professional advice
may also be of value.

Research staff: | found the staff of the institute to be very friendly and collegial. | appreciated the
time taken to show me their work, and their passion and enthusiasm for their research and NIPS
was very clear. There are a few areas for consideration in going forward.

1. Promotions: NIPS has a restrictive policy of internal promotion. Several staff commented about
their frustration with the policy and how it was demotivating. The reason for the policy is to ensure
a body of highly competitive staff. This is very important, but there are some limitations as noted
in previous reports. | understand that there active discussion about the policy and potential future
changes. Certainly consideration should be given to internal promotion strategies similar to other
leading institutions, based on rigorous academic assessment, and designed to ensure retention
of excellent researchers, continuity of highly successful areas of research, and strengthening
and expanding specific high-value areas of research, including research translation.

2. Retirement and closure of labs: The policy of closing a laboratory when a professor retires and
bringing in a new professor is also one to be considered in future planning. Indeed there may be
changes to the compulsory retirement processes in Japan in future years that may influence
revision. The reason for the policy is to give the institute the flexibility to bring in new researchers
in emerging research fields, as well as preventing stagnation in some research areas. This policy
is understandable, and flexibility is always good, but there are some limitations. These include,
but are not limited to, slow productivity in the closure phase (last 3-4 years), when students can’t
be taken if they cannot complete, reduced grant funding opportunities, and potential impacts on
collaborations and staff/student disengagement. It is important to consider with such a policy how
best to retain well-performing areas of research and researchers, including succession planning,
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and to give confidence or clarity to current and new collaborators, funders and students
evaluating whether to study at NIPS.

3. Internal collaborations and meetings: There was quite a lot of overlap in some areas of
research and research equipment. It was hard to determine how much collaboration there was
between groups and campuses. While many internal collaborations are of course in place, many
groups appeared somewhat siloed in their research and research environments

While staff meetings do occur, there is value in having more regular in-house strategy meetings
with a broad representation of staff to ensure that everyone understands current overarching
strategic objectives and can contribute to the evolution of strategies, particularly new
endeavours. Such meetings can help identify how to capitalise on research strengths, strategic
and time-sensitive approaches to research funding, collaborations, student and staff recruitment,
sharing of equipment and/or staff, and other research infrastructure issues that might help reduce
NIPS expenditure. For example, many groups had major data storage needs, but there seemed
to be duplication of expensive storage facilities rather than shared data storage networks.

Ideally, some meetings should include more junior staff, and representatives from research
fellows and students on both campuses; this is common practice in leading academic institutions.
This is good for their training and as frontline of researchers they have a point of view often quite
different from their supervisors. They also have different outreach contacts through their specific
science or education communities that can help inform the institutes strategy as noted below
under Education.

4. Women in the NIPS academic workforce: NIPS has worked to increase the number of women
in the academic workforce, but the numbers remain low. | only spoke to one female laboratory
head, who | wish to acknowledge as excellent in her field. Increasing the number of women in
the academic workforce and leadership is of course important for science and society as a whole,
but for NIPS business it is worth noting that in most universities around the world there are now
more female than male undergraduate and post-graduate students in science. Role modelling is
key, and thus a greater number of women in academic leadership positions and profiling of
women scientists and women students in marketing, may help increase student numbers.

5. Animal facilities: NIPS is supported by a large animal facility, which is well run, and | was
impressed at the knowledge and ingenuity of the animal managers and animal care staff. The
facilitation of a transgenic animals and the availability of the non-human primate colony provides
for significant research opportunities, not readily available in other leading institutions. NIPS does
levy internal charges, but should consider charges for external users; along with fees for other
research platforms provided by NIPS, to help address budget issues.

The ethical and welfare use of experimental animals is conducted transparently, in accordance
with laws and regulations in Japan. As previous reports have noted, it may be of value to obtain
international accreditation such as AALAC, as this can have some benefits for international
grants and collaborations. However, | appreciate that this can be difficult to facilitate, and many
leading institutions also do not have such accreditation at this time.

Collaborations

1. Strategy: The Institute has both national and international relationships with numerous academic
institutions through co-operative agreements and membership of research consortia and
research grants. However, the strategy around collaborations could be further strengthened to
determine how collaborations can better leverage research opportunities, research funding and
facilitate an increase in students or fellows, particular from the USA/Canada, UK and Europe

2. Marketing: As part of addressing the strategy, NIPS needs to be consider stronger marketing
strategies. As an international physiologist | knew about NIPS, but I really had no idea of the
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extensive scope of the research platforms, resources and opportunities. | think that many
international students probably do not know about the institute except through very limited
channels. It is notable that most students and fellows at NIPS are from the Asia-Oceania region
with fewer students and fellows from the USA/Canada, UK and Europe, despite collaborations
with these areas listed by NIPS. It was not clear if there were exchange programmes with
students and fellows. Getting students and fellows from outside the Asia region will help further
promote the institute internationally.

From the outside, the structure of the institute, with so many divisions and centres, can appear
confusing for prospective students and potential collaborators and research funders. Marketing
needs to be a comprehensive strategy including, but not limited to considering a rebranding
and/or refresh of the institute structure and logos, how to promote the different areas of research
as a whole and specific areas of research in time-dependent campaigns around targeting
funding, collaborations, students in marketing materials and media outreach. The website needs
to be redeveloped to make it more informative and visually appealing and kept updated to ensure
advertising of research opportunities and research successes (including staff and student
successes) and student/staff opportunities. See further comments under Education.

Virtual research cluster approach to marketing: Streamlining of the institutes structure and
function is challenging with the two campuses. NIPS does create effective research clusters for
specific strategic research partnerships, and the concept of virtual research clusters could be
further considered to build more interactions between departments can campuses, and to
reinforce and build new collaborations; including those for research translation.

Virtual research clusters can be created around specific research areas or outcomes and are
flexible as changes in research or research groupings occur. For example, NIPS Pillar 3 on
recovery mechanisms from injury could be about recovery from a specific type of brain injury like
stroke and easily relates to the other pillars across campuses and the work of external
collaborators. The cluster would incorporate research translation opportunities: clinical
treatments, biomedical materials or engineering device development, imaging software
development and machine learning opportunities etc, all targeting at helping repair and recovery
from brain injury. Marketing can include not only basic physiological and translation research
successes, but include stories from students about their involvement. which is appealing to
prospective students. It demonstrates the diversity of the research, which they don’t really
understand pre-PhD, the exciting impact of the work and indeed the multiple pathways their PhD
degrees may take them. It may also include outreach with stories from the public who have had
such a brain injury, and this can also provide a focus for philanthropic funding.

Marketing can be very broad with a website focus, media releases, social media and targeted
email, newsletters and other avenues. This type of expansive story telling, with lots of visually
appealing photos, is a more integrated way to highlight the excellence of the institute’s research
to funders, including philanthropic sources, and prospective students. It may help untangle the
complex institute structure and the cluster approach has the benefit of bringing groups together
on both campuses to develop integrated research strategies, and operate in a less siloed way.

Education

This is a key area for the Institute, providing excellence in research training in the vital field of
physiological sciences. The institute’s model, with no undergraduate programme, creates challenges
for attracting students, and NIPS has a variety of good strategies to facilitate outreach, but numbers
of students are low. It should be noted that attracting students into science is a world-wide issue;
compounded by the COVID pandemic. It is recognised that today’s students have different
expectations and many choices, thus marketing strategies require different approaches.

| would like to thank the students and fellows who met with me over separate lunches. | very much
enjoyed talking to them about their impressive research work and their experiences at NIPS.
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1. Marketing, website and social media: NIPS has various methods for attracting students and
these should continue, and previous reports have given NIPS some excellent guidance on other
ideas to pursue. Expansion of NIPS work with translation to clinic or industry may help recruit
students, but a cohesive plan is needed for all research areas as part of overall NIPS marketing.
Many institutions now seek external marketing advice to help inform an enhanced student
marketing strategy and that may be of value to consider.

Key to attracting students is getting the information out to them in multiple ways, including but
not limited to, other research societies, social media, specific student advertising at conferences,
targeted campaigns around specific research areas and through collaborators. Collaborators can
also advise on how to attract students from their countries to study at NIPS, and generally how
their institutions market to students. Students then depend heavily on the website and other
avenues like social media for information and to be kept interested. The NIPS website is not
particularly compelling from a student or fellow perspective, and not up to date in some places.
For students and fellows, it is not just about getting essential academic content quickly and easily,
they want to see what their life could look like at NIPS — their campus life; science and social
interactions, current events, laboratory experiences, their prizes and awards, future career
opportunities, financial and pastoral care, language support and so forth. They want websites to
be vibrant, visually appealing, user friendly, easy to navigate and essentially to feature a lot about
them. Links to the institute run social media will help students/fellows connect with the institution
through communication channels they prefer, and NIPS should also ensure search engine
optimisation tactics for marketing and that the website is more cell phone compatible.

Students and fellows are digital natives. | suggest seeking advice from current students and
fellows to see what they would like to see on the website, and how and where (e.g. social media)
to advertise the institute and attract students. Previous student and fellow (alumni) experiences
may also contribute important information, and indeed their successes can be captured in
marketing strategies and more strongly represented on the website.

Student/post-doctoral fellow voice: As noted, | found the students and fellows to be very
interactive and very articulate and they clearly enjoyed and benefitted from their NIPS research
training and experiences. In addition to discussions around research, we also talked about their
experiences at NIPS and they had many interesting ideas and great stories to be shared.

In most similar, high-quality institutions, there is student and fellow representation on a variety of
committees to ensure that their experiences and ideas are heard and their problems and road-
blocks identified and addressed. Positive student engagement and satisfaction; which students
may communicate through their specific education and research networks, is increasingly
recognised as important for student recruitment. Similarly, experiences and perceptions shared
by research fellows can also influence those seeking research positions. Thus, it is important to
reflect on whether the institute is optimally capturing their experiences and ideas about NIPS to
further inform strategies around attracting students and research fellows.

In conclusion

NIPS is an exceptional research institute, conducting world-class and truly impressive research and
research training. To maintain such excellence in the face of significant budget challenges, and to
attract more students requires changes in the business model. This review has highlighted some
areas which may help in the formulation of new strategies, in combination with previous review
advice and potential external consultations.

Once again, | wish to acknowledge the excellence of the NIPS key leadership: Professor Nabekura,
Professor Kubo, and Professor Isoda, who are very dedicated to the success of the institute. They
have with skill, experience and sound judgment continued to ensure the significant success of the
institute. | have no doubt they are well placed to meet the ongoing challenges and | know are already
formulating a diversity of solutions to facilitate the future success of NIPS.
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1.1 Professor Min-Seon Kim

(Asan Medical Center, Asan Medical Institute of Convergence Science and Technology, University

of Ulsan College of Medicine, Korea)

I greatly appreciate the invitation and opportunity to
review Professor Minokoshi’s laboratory, affording me
the chance to comprehend the recent work of his group
in the Division of Endocrinology and Metabolism at the
National Institute for Physiological Sciences(NIPS),
Okazaki, Japan. I have known Professor Minokoshi
for more than 20 years as he is one of leading scien-
tist in the field of central metabolism. Professor Mi-
nokoshi has significantly advanced our understanding
of metabolic regulation, particularly through the ex-
ploration of the adipocyte hormone, leptin. His semi-
nal work elucidates how leptin influences fatty acid ox-
idation and glucose uptake in peripheral tissues via the
hypothalamic-sympathetic nervous system. The identi-
fication of AMP-activated protein kinase(AMPK) and
[ -adrenergic receptor involvement in these processes
represents a pivotal contribution to the field. Further-
more, his groundbreaking discovery that leptin inhibits
food intake by suppressing AMPK in the hypothala-
mus highlights the multifaceted roles of this hormone in
maintaining metabolic homeostasis. These findings not
only deepen our understanding of the intricate connec-
tions between the central nervous system and metabolic
processes but also lay the groundwork for potential
therapeutic interventions in metabolic disorders.
During the seminar of external evaluation, I met
the team members of Professor Minokoshi’s laboratory
such as Dr. Ken-Ichiro Nakajima, Dr. Kunio Kondoh,
Dr. Akihiro Kikuchi, research fellows, and PhD stu-
dents. They were very enthusiastic and passionate for
their work. They presented their recent work including

unpublished data very clearly.

Research focus and achievement

The Division of Endocrinology and Metabolism, under
Professor Minokoshi’s leadership, continues to push the
boundaries of knowledge in the following key research

areas.
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1. Hypothalamic regulation of food preference
and taste

The selection of food is an essential aspect of food con-
sumption behavior, in addition to the overall calorie
intake. Food selection is influenced by both nutritional
state and food palatability. Under conditions of food
deprivation and stress, there is a significant increase
in preference for high-carbohydrate foods, though the
underlying processes driving this phenomenon are not
yet clearly understood. Professor Minokoshi’s team has
revealed that a subset of corticotrophin-releasing hor-
mone(CRH) positive neurons in the hypothalamic par-
aventricular nucleus(PVH), which are a central player
in various stress responses, are involved in the fasting-
induced preference for carbohydrate-rich diets over fat-
rich diets.
AMPK activity increases in PVH CRH neurons dur-

ing fasting and critically mediates carbohydrate pref-

In particular, his team has shown that

erence through the activation of mitochondrial carni-
tine palmitoyl transferase(CPT)-1c-mediated fatty acid
oxidation in these neurons and endoplasmic reticulum
CPT1lc-mediated increase in intracellular calcium lev-
els [Ca?*]i. The integration of single-nuclear RNA-seq
analysis has revealed novel clusters of CRH neurons,
demonstrating the team’s commitment to unraveling
the complexity of neural circuits in the paraventricular
nucleus. appetite.

Taste preference and sensitivity are crucial determi-
nants of food evaluation, significantly influenced by in-
ternal states such as hunger and satiety. Professor Mi-
nokoshi’s team further conducted experiments to iden-
tify novel neuronal circuits that mediate the fasting-
induced taste modification (increased sweet taste pref-
erence and reduced bitter sensitivity). In the paper
published in Nature Communications (2019), they have
shown that Agouti-related peptide(AgRP)-expressing

neurons in the hypothalamic arcuate nucleus(ARC),



which is known to be activated in fasted condition,
play a critical role in the taste modification by fast-
ing. Through the use of a chemogenetic approach, they
showed that the activation of ARC AgRP neurons in-
creases preference for appetitive (sweet) taste and tol-
erance for aversive(bitter and sour) taste, as observed
in fasted mice. They further investigated the neuronal
circuits downstream of AgRP neurons by optogeneti-
cally stimulating AgRP axon terminals projecting to
the PVH, the lateral hypothalamic area(LHA), and the
central nucleus of the amygdala, respectively. They
found that the AgRP neuronal circuit projecting onto
the LHA, especially glutamatergic neurons, is impor-
tant in fasting-related taste modification. These LHA
neurons play a key role in modulating preference for
both appetitive and aversive tastes by utilizing distinct
pathways projecting to the lateral septum or the lat-
eral habenula, respectively. This work identifies a novel
neuronal pathway of taste modification by interoceptive
signals.

The gustatory system senses both appetitive and
aversive tastes, which is crucial for evaluating food
quality. Taste information is initially perceived by taste
receptor cells in the taste buds, then relayed to the gus-
tatory cortex via brainstem and thalamus. Each taste
modality has its own taste receptor and distinct neu-
ronal pathways, yet the molecular and genetic prop-
erties of neurons involved in the transmission of each
gustatory signal are largely unknown. Professor Mi-
nokoshi’s team has found that SatB2-expressing neu-
rons in the parabrachial nucleus of the pons play a
pivotal role in sweet taste transmission, as shown in
a paper published in Cell Reports (2019). Ablation of
these neurons significantly inhibited sensing of sweet
taste without affecting sensing other tastes (salt, bit-
ter, sour, umami). Moreover, these neurons were ac-
tivated immediately after sweet taste stimuli and send
the sweet taste information to the ventral posterome-
dial nucleus of the thalamus that project to the gusta-
tory cortex. These findings uncover a neuronal pathway

that transmits sweet-specific appetitive signals.

2.

metabolism and inflammatory response in pe-

Hypothalamic regulation of glucose/lipid

ripheral tissues
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The regional distribution of fat, whether subcutaneous
or visceral, critically affects cardiometabolic health.
Visceral fat mass is closely associated with metabolic
syndrome and is more prone to obesity-related adipose
inflammation compared to subcutaneous fat. The di-
vision’s inquiry into neural pathways controlling fat
deposit-specific metabolism and inflammation stands
at the forefront of metabolic research. In a paper pub-
lished in Cell Reports (2023), Professor Minokoshi’s
team has shown that ablation of SF1 neurons in the
ventromedial hypothalamus causes accelerated weight
gain upon a high fat diet due to reduced thermogene-
sis and fat utilization in brown adipose tissue. More-
over, these mice showed enhanced adipose tissue in-
flammation in subcutaneous fat, but not in visceral fat.
Their findings, such as the regulation of fat metabolism
by ventromedial hypothalamic neurons and their in-
hibitory role of adipose tissue inflammation shed light
on the intricate connections between the central ner-
vous system and peripheral tissues. The revelation that
Nosl-expressing neurons in the PVH play a crucial role
in regulating fat utilization in peripheral tissues fur-
ther emphasizes the team’s commitment to uncover-
ing the multifunctional roles of specific neuronal pop-
ulations. Ongoing investigations into glucoprivation-
induced carbohydrate selection and responses to vita-
min Bl-deficient and sufficient foods underscore the di-

vision’s focus on hypothalamic regulation.

3. Diverse range of ongoing projects

The division’s engagement in various ongoing projects
reflects its commitment to addressing diverse aspects of
endocrinology and metabolism. From studying the role
of SF'1 neurons in protein synthesis in peripheral tissues
and exploring the neural pathways for CRH neuron-
mediated feeding suppression, the team demonstrates
a holistic approach to understanding the complexities
of metabolic regulation by the central nervous system.
Projects such as investigating the regulatory role of
lateral hypothalamic GABAnergic neurons in glucose
metabolism, evaluating the effects of GLP-1 receptor
agonist semaglutide on the reward system, and explor-
ing exercise-induced changes in central neural circuits
controlling energy metabolism further exemplify the di-

vision’s broad scope and its potential impact on various



fields. The continuous pursuit of knowledge, coupled
with the development of non-radioisotope enzymatic
methods for quantifying metabolic markers, demon-
strates the team’s commitment to advancing method-

ologies in metabolic research.

Conclusion

In conclusion, Professor Yasuhiko Minokoshi’s research
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team has achieved a great scientific progress, con-
tributing significantly to our understanding of central
metabolic regulation. The division’s multifaceted ap-
proach, encompassing fundamental discoveries, inno-
vative methodologies, and a diverse range of ongoing
projects, positions it at the forefront of endocrinology

and metabolism research.
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2023 4F 12 A 22 HIEHNIC THMTRHEi OB =255 2 5 41,
BEBIEEZBIT X D @K 5 FH O ER & BIEOWENE
RS 2R A 2 32T SR - EREIS B 21T o 72

2. #8aF
L F 2D ET L OEYNE. WY - AARIREDZL
WIS U TR BR SR 2 — 8 ICHER 3 2 TR MEAERR AR =
B3 %, FURTERE, EEVERERERE 2 H 5 B AR,
WIHR, RIERO S ETRE U TEERKE 2 R
LTwW3,

A PREEBTSCRT - ARBERERR T ZC i - 425 - TR
FEEEMEOTZEE I T, IR A LV ETHZ L T T
VW, PR NER-REMRER 2 /M LT AMPK(AMP &%
fLEAFF—E)DHDEZ2VIEBE2 7 L F U UZEEREZNL
T, FEDARMMEMIC I T 2 BaligEL 7 v a—ZHD
ABEWEMT 22, L7F X 2R FERO AMPK
2N X D IEEZIHIT 5 Z & & A L (Nature 2002,
Nature 2004, Cell Metab 2009 72 &), BYHE. R
A RAERISIC I 1T 2 RIRFFER DRERERIEFRICEE S 2 it
FeMEL TEh, ZLDIEMREEZZITANTED,
KEFEFHAEEE LTOI vy ayiE FocER LT
Wb,

3. fENIRFZE

(1) MR FEEFHE (PVH) ICB 2 SRR L &
TGN £ D L YEIRBE LR

ek, mpOKEYE (HCD) & @iaHE & (HFD) O R
WEARBATH o720, PVHICEET % CRHGE=2—n
YO¥ TRy FEREHIL T, MEROFEREZERIZHCD
& HEFD OERMEDBIE SN, 7 b AR O TTHED &3
PPICEETZ 2R L, ZhoD=a2—nvid
REHMHFHC AMPK OFEE (L2 2 L. AP HFD &b
HCD % #IRT 2 DICHE» DT TH 5 Z LI
7D, HCD & HFD DR &\ 5 2 8 B TE) & i
WZBIE-3 2 FHE O MAEMIAE & MIREN > 7 F VR ER R
A7 L7z (Cell Rep 2018),

BETIE, 2DGIC & % 2 a— AR o Bokik
PRI BIF 5 PVH O AMPKH|iCRH =2 —1 > D
BEREMEREMET L. PVH IS T 5 NPY =2 —nr >~
OEEMEZRH L. 2DGEAZD HCD 2 WIHFD ©
BEUIPVH D572 2 MRS X DS N5 2 & Z3E
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NIHER E8#ER (WMNKFE KEREFHER RESIEARE (F=AH))

AL 72,

(2) ZEPERY - OPRAUR TS O MRt EERE

HRERIE. BT & BB A L. BY) O'H %z 31
T3 L CHEELRKE R R T, WHEEFHEEIC—ET
Fe L, R Y ONIIREEIC X D Z(LT %, BUR FED
ZEAMEE AgRP = 2 — 1 Y ICHIR S 2 MR A1 23, Hil
RS REFEAF DFAETICEI S 32 2 & 2B 522 L7 (Nat
Commun 2019), MR+ L A HHERETFEZEFHIE
LZZehHIsATWE =, BHE, DEPZA ML RIES
R A B D AR [E] B8 2 ARET LT B,

(3) EYIPHli%Z X 2 2 PhibERs

R B3R 2 AR EZ B U T A F I v 7 &b T 3
. B TOHYO T 4N X — AR REMERERD
—DTH %Y X BlYEBYHTEFEE B S 3 % nlHE
HEHEL, ~VAEHWTEXR I Y BIEANCET S
ol 2 MET L 72 f5 R, B2 I U BIRZ»HEIET 2
FICBWT, FE ORI B W TEIN GBI 2 b3
5 RFERL, BYEHMEE 7L e UTHIZE 2 H#E5E L T
W3,

(4) PVHIZEF % Nosl = 2 —a 212 & 2 G
IR T 6% & TR e R & R & oI, = &
AXF—EEEOFIEICERETH 2, HEMBERENLT
IAAF—RHFHECEEG T 20K O —a %
FET 32D, B FTAMIA LA ML —F—%H
W, PVHIZBWT Nosl =2 —a oAz x ¥ -
FCEBELARMHMcRS T2 22 RH L2, PVHO
Nosl =a—n Y 2IEET 2 &, HRORMEEBICE T
B IaMB{L v A IR 351 2 GRG0 s (e X
EEORRIFEE ML 72. Nosl = =2 — w1 > IEHIE B
DI DFFIENTVAMHY A2 2HFTHZ 8, X b
LARFEMGEFE I L D IEE ks e 2 R L7, Uk
12&b, PVHDNosl =2 —na %, EWIRERLS R ML
2RFINER E T, IEIEH ORI EE R E R BT
Z BRI E Tz,

(5) BUR FERIEMMAEL (VMH) O SF1 #8l=a2—u i
X 2 B¢ FHRNGALERC 351 2 GG B e Bk 980 S s O
ihill

AER C L e ARG B R D IR R AR DB RE R R 2 FFE L .
vrn7y—ViRME RIEEY A M4 VEEARREE
T2 EMEoEE»RD 515, VMH O SF1 =2 —
o E. BEARHE 8 G AR Z & L AR RO
T rLF —REHIEIC B TEEREE R R LTV 5,



AWFETIE. VMH®D SF1 =2 — 0 > DHED 3 WIFiEHE
ftic & b, HFD &fiAEH~ 7 2 0 RS A ARG ©
. RIERCBEEEIR FORBR R~ /07 7 — 212 X
3 FRtbkEE O BICHK T 282 726 L. 2ODR
BHRRENT 222 RVH L, —/. VMH® SF1
= a—n Y& HFD &fiEE~ v X 0E & thEl
R CIXBEA BB R T ORBEZHE T2 2 2HS
PIZ U7z M EICED, VMHDSFl =2 —u ik, X
2 L AE HAHAR S B W0 T RIE R G & BAEE AR 2 HilE 3 5
Z LR E 7z (Cell Rep 2023),

(6) snRNA-seq f##Hiic & 3 PVHIZE1F 5 CRH Btk
=2—B OB 7 AX—DIE

PVHO CRHgM =2 —no i3, HPA#IZ N33 X L
Z5EIG. BYBEGEIE, AMPK IGHE(LZ /3 2 FEERELTF
M Okkx RAEMKISICEES 3 5, PVH @ CRH 1%
=2 —uYOERRBRNERT AT 272012, vV X
PVH @ CRH 51t = 2 — v > @ snRNA-seq it & 2 L
Joo 77 AR —fEMOFER., CRHIGE=2—a 213170
AR ER, REL4DD 7 522 — A, B,
C. D Ehiz, 77 AKX — AlXHPA hflEICBE 5
L. 79R&Z—=B¥t ClIFHERTF FRLEVBEIC
532 R ans, PVHO CRHEG =2 —n
YOOI ENELEDZINVE I VEEEEE= 2 —r T
HH, WNT3EHDZ 5 2&2—Did, ZHETITRRFE
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OHLWIKRERXH T 5 CRHIGE =2 —1 > 27 524X —T
HBAREMDE L L ABDZ b L ZEE OFlfEc EE
BERHS>TWE Z L DRBEINS,

PVH ® CRH &% = 2 — 1 > ® snRNA-seq f##T1Z &
D, 3DDEERI FAX—E, F, GHRHEHEIN, 77X
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DY CRHEZM=2—v DI 72X —-CGD &> AN
AL A PV ARISICEE T 25 LWI 7R X —2FH L,
TR - RAEAEFAE R ORI IANT TRET L TV 3,

4. BbDhic
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e OWFZEIE. BB 2E X 20 I DTz o THE
U ZWFEEARIC X D . BORBLFE ¥ WH R OHK N6
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ORIERIS D72 &, NI REET BB 1T 2 BYHE
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IR, £7mY =7 FOBROMEEZZ T,
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DEEr B rEZ N5,

AEBRRIRRNC & 2 R IR
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WS T 2R TSRO AgRP = 2 — v U 23 iE (b
T2, ZoEEMCE ) Zh e B 2852/ LT
HIREF e AN T 2 EELZRAG T2 2HLD
W2 L7, ZOFFE. HRE & BERIFERT & oBIfRME L HH
BT LB D B WIRFE T, SR OFERIELIAR T
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LR LVEHEZYID WD DTH %,

FEBRIC X 2 1HAHNEAF M A L OB

TR RELFPEIIRRERIC X DEIINCE LT %, Z OHEREREIC
DWT, EXIVBIRZERTOLX I VBl &HRE
DOHREDEFETNEBRE L2, ZOMEDETFVEH
W, 2 DO AR AN 2 R LT B, ARBRIRIE MR
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BUR R EEH%C & 2 NI I

BeF 72w A2 rv——HTHEMWRE
AU CTHRIAREH 2 Sl L v 2 SR RO 2 3R L
TR TH %, ZOREHR. BRIIREHNICHIK T E NOS1
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NOS1 = 2 — v ZiEMHEL T % & REAEZ A LRI
BOEMNT %, X512, NOSL = 2 — v > OHIFISEE & 1%
BIRCskEBIC K D BB, INERIE. A P L RARICX S
REMF RS2 NOSl =2 —n Yo TWa 22 b H
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A+ L= =%, BIREH O MREEET O L Wik 2
R L7bDT, HHIREMHRTDH 5,

JEMBIIBUR FEED SF1 = 2 — w1 212 & 2 ARl
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BEZIRNZ B RTWS, RIS 2 SO A,
PRREB IR 72 SRR Ol & 2R L 2 AR SR D
HE AT ZE DFT L WA Z R L 72 & O T < Gl &
Nd.

CRH = 2 —n1 > ® Single-Nucleus RNA ¥—27 x>
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AR TE CRH =2 —m &k, A b LRI, FURNER-
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3
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2.1 Professor Willy Wong

S

(Dept of Electrical and Computer Engineering, Inst of Biomedical Engineering, Univ of Toronto)

December 11, 2023
Evaluation of Professor Keiichi Kitajo’ s schol-

arly contributions

Thank you for the opportunity to evaluate the research
of Prof. Keiichi Kitajo. I had the pleasure of meet-
ing Prof. Kitajo for the first time in 2016 when he
was still Research Scientist, Unit Leader and Deputy
Laboratory Head at RIKEN Brain Science Institute. I
enjoyed our conversation and found out that we had
overlapping interests in TMS, synchronized brain ac-
tivity, and modelling of brain activity using coupled
oscillators. He has often interacted with my students
at various international conferences. I also know Prof.
Kitajo’s former dissertation supervisor Prof. Yoshiharu
Yamamoto, as well as his postdoctoral supervisor Prof.
Lawrence Ward at the University of British Columbia.
Most recently, I visited Prof. Kitajo’ s lab in May 15,
2023. We had a nice renewed discussion and I toured

his research facilities with interest.

I am writing to provide an evaluation of Prof. Kitajo
for his external review process. For the review, a meet-
ing was held in hybrid format on December 7, 2023.
I attended a presentation by Prof. Kitajo online and
participated in a discussion of the research afterwards.
I found the discussion to be extremely interesting and
informative. Next, I will provide a summary and criti-
cal evaluation of what I have observed in Prof. Kitajo’

s dossier.

Overview

Keiichi Kitajo is a professor in the Division of Neural
Dynamics at the National Institute for Physiological
Sciences. His research interests span several areas in-
cluding computational neuroscience, nonlinear neural
dynamics, and cognitive neuroscience. The National
Institute for Physiological Sciences(NIPS) is an inter-
university research institute and part of the National

Institute of Natural Sciences. NIPS' mission is to un-
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derstand the mechanism of normal functions of the hu-
man body. By my understanding it provides facilities
for joint usage by researchers from across Japan and

overseas as a centre for physiological research.

Prof. Kitajo’ s research involves investigating the func-
tional role of nonlinear neural dynamics within the
field of neuroscience. He is particularly interested in
aspects of nonlinear neural dynamics including oscil-
lations, synchrony, noise-induced phenomena, consis-
tency, and metastability. His lab employs a multi-
faceted approach incorporating human experiments,
data analysis, visualization, and computational mod-

elling.

In more detail, his three primary approaches include:

1.Human experimentation including measurement of
human brain signals(scalp EEG) during cognitive
tasks, rest, or noninvasive brain stimulation. Analy-
sis of electrocorticographic(ECoG), magnetoencephalo-
graphic(MEG), and functional magnetic resonance

imaging(fMRI) data in both humans and animals.

2.Data analysis and visualization by probing the non-
linear dynamics observed in brain signals. Application
of various analytical techniques on data obtained from
different modalities, including EEG, ECoG, MEG, and
fMRI.

3.Mathematical and computational modelling of non-
linear neural dynamics to explain how functional in-
formation processing and psychological traits are im-
plemented. Utilization of nonlinear dynamical sys-
tems theory, information theory, signal processing the-
ory, complex network analysis, and statistical machine

learning theory in modelling.

Prof. Kitajo' s research aims to understand the func-

tional roles of neural dynamics by integrating insights



from these approaches. Specific areas include exploring
the relationships between neural dynamics and clinical
conditions such as stroke, Parkinson’ s disease, and
epilepsy. Additionally, he has investigated the links be-
tween neural dynamics and modulating factors such as
autonomic nervous activity and excitation/inhibition
balance in neural circuits. Prof. Kitajo’ s overarching
goal is to understand how nonlinear neural dynamics
contribute to various cognitive functions and clinical
symptoms, with potential application to brain-machine

interfaces.

Major Scholarly Contributions

1. Metastability

Prof. Kitajo has been exploring the phenomenon of
metastability and the transient switching between mul-
tiple weakly attracting states in coupled oscillators. His
research shows that metastability can manifest within
autism, information routing, as well as brain-body in-
teractions. Prof. Kitajo carries out his research by
considering several modalities including experiments in
EEG, ECG and respiratory measurements. He uses
mathematical models and phase synchronization anal-
ysis to quantify, measure and manipulate metastability

in the brain.

Prof. Kitajo introduced the Kuramoto model as one
way to understand the mathematical basis of synchrony
using coupled phase-oscillators. His research reviews
the evidence of transient synchrony in large-scale EEG
networks during perceptual and cognitive tasks such
as face perception, selective attention, and information
transfer. Based on earlier work, Prof. Kitajo hypothe-
sizes that transient synchrony is a mechanism for bind-
ing and integrating distributed brain modules for co-

herent information processing.

Two projects are of particular importance. The first is
EEG measurements and quantification of metastabil-
ity with its correlate to autistic-like traits. Calculating
phase amplitude coupling, Prof. Kitajo was able to
show that the transient nature of neural dynamics is
a constraint for tendency of autism. A second project
looks at M:N (integer ratio) synchronization between

EEG, ECG and respiratory rate to examine the pos-
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sibility of decoding mental states from metastable dy-

namics between the body and brain.

2.Consistency
Prof.

noise-induced dynamics: How noisy visual or auditory

Kitajo has also been exploring consistency in

inputs can induce consistent responses in the brain
measured via EEG or MEG. Consistency here means
the reproducibility of response output of a nonlinear
dynamical system, driven repeatedly by an identical
noisy input signal. Consistency occurs even when the

initial conditions of the dynamical system are different.

A quantitative model involving reservoir computing (a
type of recurrent neural network) can be used to un-
derstand what is happening. Repeated exposures to
specific stimuli induce selective consistency in the reser-
voir, and that the learning performance is affected by
the spectral radius which is related to the richness of

the dynamics within the reservoir.

Prof.

differences in noise-induced EEG dynamics, and found

Kitajo and his team examined the individual

that they vary across individuals but nevertheless re-
main stable over time, much like the biometric identity
of a fingerprint. They found that the noise-induced
EEG dynamics are correlated with certain psycholog-
ical traits like autistic tendency. In vision, Prof. Ki-
tajo also compared the noise-induced EEG dynamics
with those induced by periodic flickering, and found
that noisy flickering was much better at probing indi-
vidual neural dynamics. In my opinion, the findings
of consistency in EEG qualifies as a major discovery in

neuroscience.

Prof. Kitajo hopes to extend his work in a number
of new directions including: Exploring the functional
and computational roles of consistency in noise-induced
dynamics, investigating the relation between noise-
induced dynamics and brain excitation-inhibition bal-
ance, application of noise-induced dynamics to brain-
machine interfaces, as well as the extension of their
paradigm to study the viewing of naturalistic video

clips.



Professional Excellence

In terms of scholarly activity, Prof. Kitajo has co-
authored a good number of journal papers which are
in the highest quality journals. His research appears to
be well funded, and he is also an editor of a number of

prominent journals within neuroscience.

Collaborations
Prof. Kitajo’

range of research partnerships with experts from var-

s collaborations reflect a diverse

ious institutions, both within and outside of Japan.
These collaborations indicate a multidisciplinary ap-
proach to understanding neural dynamics involving re-
searchers with expertise in different aspects of neu-
Prof. Ki-

tajo’ s collaborations include a study of attention and

roscience, psychology, and related fields.

gamma EEG synchrony with the University of British
Columbia, metastability and autism spectrum disor-
der with RIKEN together with the International Is-
lamic University Malaysia, consistency of EEG with
Oita University and M:N synchrony with Shiga and Ky-

oto Universities.
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Overall, these collaborations highlight a broad and in-
tegrative research agenda involving experts with di-
verse expertise, and a global perspective in the study
of neural dynamics, ranging from attention and syn-
chronization to metastability and computational mod-
elling. Such collaborative efforts are essential for ad-
vancing the understanding of complex phenomena in

neuroscience.

Summary

Prof. Kitajo has demonstrated that he is an outstand-
ing researcher in the field of neuroscience having made
significant contributions to the study of human brain
dynamics and connectivity. It is clear that Prof. Kitajo
will continue to contribute significantly to the interna-

tional research community.

Sincerely,

Willy Wong
Professor, Dept of Electrical and Computer Engineer-
ing, Institute of Biomedical Engineering, University of

Toronto
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3.1 Professor Ryuichi Shigemoto (Institute of Science and Technology Austria)

I was very pleased to visit Dr Kenta Kobayashi and re-
view the past 5-year activity of his lab on 29" Novem-
ber 2023. How extensive he contributed to scientific
research activity in Japanese neuroscience community,
in particular, for small labs with limited resources was
truly impressive. The main mission of his lab is to
support other labs all over Japan, as well as a few for-
eign labs, by producing adeno-associated virus (AAV)
and lentivirus vectors, and develop the cutting-edge
viral methods, mostly for neuroscience applications.
Actually, understanding the function and anatomy of
specific neuronal pathways in the brain is indispens-
able in various neuroscience questions, and viral meth-
ods, in particular AAV-mediated neuronal tracing and
optogenetic/chemogenetic manipulations of the identi-
fied pathways by these viruses are widely used in the
neuroscience community. However, until 2011, when
Kenta in Kazuto Kobayashi lab developed new retro-
grade tracing methods, the viral tracing methods were
mostly restricted to the anterograde virus system. Us-
ing retrograde gene transfer (RGT) viral vectors, which
are lentiviruses harboring pseudotyped fusion glyco-
protein type B (FuG-B), and later FuG-C and FuG-
E, Kenta opened new possibilities to identify and ma-
nipulate pathways targeting specific regions of interest.
These systems were extensively applied to many neu-
ronal pathways, not only in rodents but also in pri-
mates. It is actually remarkable how efficient these
virus vectors work in monkey brains, which has been
extremely beneficial for primate researchers in Japan.
Kenta published a review this year on these vector sys-

tems (Kobayashi et al., Neuromethods, 2023).

Kenta’ s pioneering and continuous efforts contributed
to many important studies published in top journals
(Nature, Nature Commun., Sci Adv, Neuron, Curr
Biol, PNAS, Cell Rep, J Neurosci, etc.) from Japanese
groups. In the past 5 years, 76 joint papers were pub-
lished from 21 institutions, including 116 labs in Japan
and 2 labs in foreign countries. I have to say that this

is an amazing achievement. It reflects his flexibility
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For example, rAAV2-

retro vectors are getting more and more common in

and service-oriented mindset.

the past few years because of handling ease and stabil-
ity of the viral stock. I have heard from Kenta that
most of recent requests to him are production of AAV
but not lentivirus vectors, including the rAAV2-retro
vectors. Although the lentivirus system he developed
is getting less common, he adapts to a new research
The
number of viral vectors he produces per year is around

200, which is a lot but still seems feasible, though it

trend according to the need of other scientists.

takes 1.5-2 months for him to prepare the requested
viral vectors. This production time seems reasonable
considering those in commercial sources or other core
facilities in USA and European countries. However, it
would be ideal if the production time gets shorter, let’
s say, less than one month. Kenta told me that it would
be possible if he produces 100 vectors per year. To keep
his productivity and further speed up the production,
technical support in his lab is indispensable. Currently,
he has an excellent technical staff who efficiently works
for virus production and other routine tasks, but she
has a termed contract. It is very critical to keep such

a staff in more stable condition.

Although his contribution is evident in many papers
he joins as a co-author, it would be ideal if he could
publish more work as original papers or reviews on
his own initiative, for example on a new methodolog-
ical development using his virus vector systems. The
application of a dual viral vector approach combining
his neuron-specific RGT viral vector (NeuRet) and an
AAV virus vector to demonstrate a crucial role of the
Rho/Rho-kinase signaling pathway in the survival of
mature corticostriatal neurons (Kobayashi et al., 2016)
is a good example. He injected NeuRet vectors car-
rying the Cre gene into the dorsal striatum and AAV
vectors expressing inhibitors of Rho or Rho-kinase Cre-
dependently into the somatosensory cortex to manipu-
late specifically the Rho/Rho-kinase signaling pathway

in corticostriatal neurons. His recent work on the im-



provement of efficiency in virus tracing by introducing
virus receptors into specific cell types, is another ex-
ample. I hope he will continue this direction, which
will certainly stimulate new challenges in other neuro-
scientists in Japan. Virus facilities are common in top
institutions in USA and European countries, but rather
restricted in Japan. Kenta' s lab in the National Insti-

tute for Physiological Sciences (NIPS) is certainly one
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of the most useful and reliable resources for virus vec-
tors in Japan. As a national institute for facilitating
collaborative research activity in Japan, core facilities
like Kenta' s lab are quite important constituents for
the mission of the institute. Thus, I enthusiastically
recommend sufficient and continuous support of NIPS
to keep the high activity of Kenta’ s facility with suf-

ficient resources.
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DI ANF =2 HBENEIT % &, 14E/-TH 10kg
REDENT 2133 TH 25, (KESZEINT 2 AiE
FNTHB, F72. 1 HBE X% 1500kcal IBELT 2 A2 1 F
[l kg REDHEM L 723558, HIT 1 LF —E e HET
NF—BOREF1L3WTBERY, ZNHDHEFEIL, B
WIALF—RBE MBIV —BIHBCHE XS
ZeHRLTWVWS, Lad, TxlF—REFHENII0HAE
REROHEEL, BEE - AR - HIlcB1 2 REAH, 2
by KU 7 TOATP EA L 2 OHEKREOHIE 2 ¥ 23
BENTBD. BRGHERDIEEG T 5, X561, FKD
IRNF =T ¥ A% —E IR EH TR < x
T, RRLOVWEFZ 7 S AEIT 2 PRISHFHHTRAE b
FEL, TRAF NS 2DOFFH 2 EMEC L TWS, M
. BRIz OLF —HEOREIREZMEINC, £ nb
T 5 2 21T & o T, PREERTIRENIC X 2 B A UEEH
ERHLEBPSERD I INF —NT ¥ 2% RBIINIC—E
WHERR L TV B,

RSl R LY L PF UREHEERLEY LY
Y O3 RLUIE., (AR L AL T 3oL ¥ — BRI D
FEnRHICHEA R, M CGAETIE, FED=a—1 Y
ZIEMEAL - 03 250, XSz DEHE Y 7R A L
BT 2 M OBFIC X - T, B, BAERESR, RO
PRI X 2 AR ORI HEA S, F 7o, THLE AT
WKBWTREZOEHALr TOBPE=X—Xh, 20D
HWAMER, IR a0, WMRICEZGEINE Zick->
T, BEKUCR#EZHET 2 2 bHL 2K 572, K
R AR A3 L —REHE 2 BE S 5 72o1d, Tt
WMMHEER ) 2ERT 2 2 e AL 2o T2 BB
#FHr ARz L F - ORI, BNHEED S5
WX N DA IR TIC X 2 EHHIRAS A~ D EHEE I
Iz <. BNMEEZ &R E N U g MHEEEH
DFIET %,

—7. B - DMEO A ZF GLP1(glucagon-like
peptide 1) ZAEMK7 =2 b 23, B O 2 BUKE PRI % B8
FICWET LWL D, PUBHAESE, FUFERIE
By L THERICHNMEATVWS, LEL. ZOXH=X A
BAHREETH S, EBIC, H2EOPIIEHEIIIAREE
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FEICEADXE 50, LRUVIEEREEEZERT S e
5. KEFDAWZ Ko THGERHIEEI N RS D 5,
DO DIRBEDIIC E D X S IEHZ RIZThiE, BA
R R EEELRMIHRETDH 5, LIN. AAESTHOS
HOMFREICDOWTIRAR S,

-
—

1.2 BROIEFAGEE & REFEEEIE
EDESICHEEINTWSE D ?

BE RO /7% #3215 E R o
TRIMEIEA TV S =2 —n I, TR SR
®D NPY (neuropeptide Y)/AgRP(aguti-related peptide)
=2 —u ¥ ¥ POMC(pro-opiomelanocortin) = 2 — o
TH%, NPY/AgRP =2 —u VI3HBAREZEEL, =31
F—HEZEYEEZ, ZHRIHLTPOMC =a—n >
ECEERIHIL, R X —HBEREMEES, LS
FUTVLIV ARV Y, ZELTIZVA—REINDS
D=a—u Y ZEEFHZ L, oz xr¥ —IR
BIJELTIZANF =N VY REHET 5, —77. RIEW
AETHAR IR, PRV REH R T 2 S #UIRIRICE 2 DA(F —
NRIV)Za—aryrHhhr LR OFIENEZETH
B, LLAEMS, Filma—aYERYro L 5138 EL
TVEDPIRIFLEAETD > TWRY, EEDFZICE -
T, YUY RICEMEZRT 3 . #PhIC NPY/AgRP
Za—a Y OEFAENL, HIZPOMC =2 —1 > Dk
P LEAT2ZPHLL R oI, TORBDEIE,
BV OHmM e & R BE T 2, Zhil. NPY/AgRP
= a2—v >t POMC = 2 —v > OJEBEITERN R & %
BITEEL TV 2ICEWRL, S ZhoD=a—mY
2N, AR & PRIEI IR & o
BHEDRH S35 b S, $. Z OEBIERMICIE
k& LB S 3 2 TH A 5, PIZIR. KR, KE
KO Z EHLPITH A DA 2EEREEO—DOT
DD ERE OB EFEIRAE R AR AR ETE & Pk
AR TS D BRI & AH BB 2 A3

13 BREZDOEBRIIERNICHIEBIATWL
BAH7?

NPY/AgRP =a2—uBY 2 POMC=a2—BY{ZL3T
2LF — AR S 2 i S TEBR, #EID
0V —(CRES 2 FETE O MBI EEICEA R, L L,
HHHE. B, BRI D=ZRREBERN P X I VR M



BARBEROBME A Z. EEHFED X 5 1HIET 2003
BAELTRHTH 2, 2dZ2d, 205 DREREMERNH]
W52 ZLid,. —a—ary#ErPRvEPice - Tl
TR 2 2 2528 20, BRI, 2L ORBETI.
BEIRABY =2+ 71282 2 TR TOREREEE
TEZAMREMED AV, 2, A DORBEROBHEE Y
HEBEZHHT 2 8ETIILAEREVLD LKV, Ly
L. B0z a ¥ — %52 T 220127 va—
A% TCAMFRIC—ERMAGT 2 Z e BRBETH D, 1E-o
T, RAKIEIE = 3L F—flEOREICB VT, B &L D
LENENRTINVF—IRTH S, FHE, A DIE vV R
WAL LRI DM %2 RS % & il OKREIRET
B~ v R3EENEL BT 525 BRI 13—
RO IREE TII PO OBIADIEM T 2 Z &0 F2KK
ey & Ma i BRI R 2 2 M EERIC X - CTHI Eh 3
ZeRAHLTWS, 2O LR BT TRIIBY
Tid, MER 7L a— ZHEICE L TRKIEY 0B %
T3 2 3 ERAEEUERE D EE S %, FERIC, Ao L
B, BHICE 2 £ C. EHEREOBIERIIMHA RIRET
BB —EBIRN2 e 2EZ 2, EBEHERPELX IV
REDMEBRERIIOVTD, TOREERHANTEICHE
D72 9 OER 2 B IGEA EIRERE HIFLE T 2 ATREED &
SR, T XD Rl & ORER T EIRINTEIUS 2 1M
LEDEZRY VI OWTIIELEATITC LR
bihd,

1.4 B - /NED/NAINZFMT. GLP1 (glucagon-
like peptide 1) ZRABET7 I MMILD &K

SICLTHE 2B RERIR = NET DD ?

kLK1, H - MHDOANAL ZFEM, GLP1
(glucagon-like peptide 1) ZAEME 7 I =2 MiE. EREE
2 BUREPRAR I U Tied TRIR DRV, K72, GLPLRZHE
&k ¥ 312 GIP(gastric inhibitory polypeptide) 52 A& D
MCHE 2 RAZ 38 b Falr, Pl e UCEAA]
HEE o7z LD L. FDOX A =X L DRHICE L DS
HHWDAHA TN IO D LT, REZCHERIEFSNT
Wi, ZhsRRAICHE S 2K Fd, GLPLIZAARE
NBHILERNVESTH D, ZNHHILERLVES NTZ
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DEENET 7 F D, BT 2 EHPEREREAE & SR
WEDESBIERAZRIZT 2O T 2 2 e EHE
TH 5, BT, FUKR TSI RT3
WA 7a7 ) 7REEEL. RIEZSIZRIT. Th
LDIEWEIC Lo T, 47827 7DEH DB ED XS
WKHET 200, 5200 FRFEHSLICT LN
HELIRRETDH 5,

1.5 FGF(fibroblast growth factor)l 713 4 %
MZERICIRE T2 it 2 BERRENREA
MICERT50h ?

FGF1 72134 2HEMNCRE T 2 2, 1EE L7
JTEMICED ., 28R T 7L~ 7 2D M IEH (L
T3, ZOBE. PIAEHEIE L MEXEN RO AT
Hb, LU, MIFUENRIZIR L. Uhd IR S
%o FHUWREHEE 2R 3R RIALR - BERE ~ » 20
LTHENTH 2, PHIIER % KIE U AR T OREF
HAZzED 2R VE LV TF D5, LirL, LTFY
Z. A4 YR UBRE LT VRERER L 7T A DMK
FUIEEMEICB W THRFZEZF I CWET 20
D, A2 LS 2 BRI LT, BUR RERIcB W T
L 7F AEPIEDFEI L T 3 2 DEIERIED, 21,
FGF1 £7:1% 412 X % 2 BIFEIRIRSCEIE L. 2 BIBEIRIE
DAD=ZALEHSPICT 27-DICEETH %, AidL7z
Lo, EETIEHARTEHSKEREICBVW T, 71
7V 7 BEMEL L. 2T & o Ttanycyte 2/ L 72ME 4
RARNE Y RREBERDUIR FHNANOEEDHE SN S,
IS OMSERERD & S, tanycyte . 7R b a A
b A 7a 7Y 7AOEREZH NS, TR D b
N5,

PLE, =¥ — A OFEIECEE LT, FrIciiRe o
BEIC B W TEHE L BbN 2s5tifE L ¥ 12, 22Tl
D BT o 20, TxoL¥ — (o FAEissE. KE
IR ALK - torpor & b HHEICBIRT 5, S, AREE
e Y O . 2 OAEENEGIIHGE T 2 HilEE
M OWTHRIANED  Bbh s,

ARGl - N WRFEERREITIEARMT B 2



2 £ hOREBRZRSURIE - KFERETRIAROER. B

21 /R

b P EMRE LTHEEX A F I 7 2 DOEEERIRE % i
T 5 -IiE, MREIEEI 2 K < RIS 2 AU
R TFESNETH B, H R IER M (EEG) 3l
WA T, TALABEEFEZNER L L REMKIK (ECoG)
FHAL X 5 ICIIIEX (MEG) FHISE O F B R K FIE
EWVWR D, ZHRMAT, b bOEINTDHL2ITH
B3 2 IHREIRIE & MG HIE 2 A EDE S Z i
ED. BEBI XA I 7 RAREH, HIElT itk
Foy bV —IREEDERIL. B D5 WVIEREEK AR 72 ]
Bk b, FEMEEEOREDR R 2 HiG 3
AT o TWD, REMLRTHEL LTIE, REEHERSRIM
(TMS) & EEG % FREHHIS 2 TMS-EEG Rl FHAIF%
BHF oM %, FEHEETESHE (tDCS), #EIHZE
AU (tACS) D & 572, FIFREHHOMDOEXY 7 4
NDEMS H B0, Z ZTlE. TMS-EEG MR EHAIFE
OB O OERE, B O W TFRAER R
R L ARG BL R 2 SRS 2 6

2.2 TMS-EEGARFHAIFEORE

TMS-EEG [A R 5FHIE 1989 i ®) TIE S N 7z
(Cracco et al. 1989), HKfld EEG {55 ® TMS 12 &
DFEEROEM, EMY — P, 72 SBT3 7—
F7 72 bORMEIRKE WD, 2-3F ¥ AN TOFM
W2 ¥FE o, ZO®mHID Cracco & DAFZE TIXRTIHIESR
HEBERIBC X 2FREBENMNP EEG THES W Z L
WMEXNTVWBE, ZD%, 1997 FI1Z Ilmoniemi & (FHEH)
B ot R O B3 TMS TORIBIRFIZ 20-29 F v >~ 2L D
EEG OFHINC I L7z TMSIZ & 2 FH BN 2 EERIT
DINEEINC X D BRI U AeBRN s Tcd b, EEE
A ET 2 FIBO R R D & SHHREER AN O TMS #E5E
i (TEP) D&t 2 s L Tuw 5,

ZOt%. EEGEHIIS 27 LD XY ZF v ¥ 3k, DC
TYTR, RAFIvIVLIYIDRWT Y TOBARY
PHEATZ, 2005 12 Massimi ¥ Tononi 5D 7LV — 7,
HEER L /7 L ABERKE T, TEP OfMES R RZ S Z
¥ % Science ZHIZHHE L 7z (Massimini et al. 2005), BEAK
PNk, AOEHFHIFHIEIC X D& % TEP B EEERIC
O IR CHEME 7R IRF 2SR 2 — > TIEI L Tu < A3,
J VL ABERRFICIZZ O K 5 RIERIZA SR o 7z,
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Mok, /v L AERRHICEEEERICER T, effective
connectivity (A E) BERL TV AT DX 57
HBODALNBFKNTH 3 L ifamf T, KE OB
IR Z N U7 KR TEMER v b7 — 27 DER O
BB Thr i, 2ok, BIROATIER L, Y
KO BEEE 2 G, BikPEE DRSO S H D3Rk
WZAITbITWwWa, Zd &5 7% TEP OBl %E A 2 HF5EIE.
2y MU= IEEOH TS AN M L7z functional
connectivity (FERERURE &) OWFZE TR L. AAakod 2
BaEax 7a—7L, g&fk, At TE 3 e MR
BOIBRCFETH S, O Iy b v — 7 3ARE T AE
WHZEMXY VI —ITH 3720, ZOHHEEZHS T
T AWEDOFREE L TUIIEFICMHEI SN WR S,

F7o. BOLTIMEAAN OB Z MR < . Z0E L THTY
T2 MRIR—ZADF LS =2 a YT AT LOff
DB —f& 2 DI >TWVWE, IHIZRARY b7 —A
ZHOWTREDOMIESE 2 —4" vy b L THEINEEL.
TMS 2N 2 AT 22 EBHAFEINTED, HED
=W TMS-EEG EBR2IATRRIC R o TV 5,

23 F7—FI7r7rbearbO-IILEZB0RE

BEIZR AR 7= & 512 TMS-EEG [RIFE&HAIR 1213 EEG &
HRICEBAT 2ERNL T —F 7727 bPREE & 5,
EEG OEBMICHANT, IEHICKRERT—F 777 AR
AT 2770, 7 7oFHEE AR D YIhic & 55
AE. T OWIEEREOEEXS 5, 2Ok, U TIL7
> RAR—v REIEEFH U 2RERED 7 > FHlE, X512
3. XA F I 7Ly IDIFEIZIAW DC MG Z v 2
Zricks7—3 772 M2 X3 EEG iR RERIR 05
i, BROEL Y — FIROBEBEFEDOFRIEIC X D BRI
R7—F7 77 MIBEBINTE T,

LIAM, TNOBHKMNE T —F 7 77 bRSch a
ANDTEE 12D 5 Z & H#ET S e WIRTE R T
W FERO a4 L H5H 2 EOREIC X ZFERKIS
% EREBL LTOEEGICHELXEZ 27 —F 777
FERPWL D0 HZ, AANDPOHIZEERRAI TS
A XEE»EBFE SHI1E, a4 VeI SEEL T
FIT 5> v ARIBSEMHICBWT, BEHECHRMEEE
FlE 5 2, SRR & UL 2RSS 2 FER YD
FAFR R ENTWE, ZARKEL T, aRyA=F VK%
D Siebner ® 7' )V — 713 TMS-EEQG [RIFRFETHHIBFFE—fi% T.
IHS DMERE., BERANEFOa VK- b OE



DEROPN TR WAL BZS DD, ZOT7—FT7 72
DERBER LIay ba— L& OHBHIEETSH
% LRI L7z (Conde et al., 2019), F7/z. ZD7=HICiE
T=RHH AT P A TR LTORD MAHKH
72t 3 5125 (Belardinelli et al., 2019) & » b, BH#H5
Cafkam & MREDHEA TV S,

T/, GO AT L LRI RN 72 ¥ D 5L
HFEE T — XENRICHAEDE 2 Z LB EEGESIC
BAT27—F777 FREDZDIEMBHETD %,
D ESIEHIL @ LT 7 = ARG ED RV,
TMS-EEG O active ZZ#%E 7 v — FI3EN. Eit L 112
IR TS,

-
—

2.4 IREIEHEEA 1+ X0 70— 7 HfH

o 03 R PR B RBIFA S v b7 — 2 KitE 2 B o
THBDH, ZORMEIMIERLHEDEG X =X 50—
DrEZLND, RIFFEMIX A F I 7 REH LI
& TEP Z W RIC R 2 & D v nw o0dH %,
Rosanova & 3HFE TMS I X W BEIZ 5 2 72 & 2128
SN B IRE O E A PR, IMEEBURFETEREZ D, #iEE
KE (Broadman area 6) TI& A > <K, BHIHK'E (area
T) TENR— XK, %ELHE (area 19) TE 7NV 7 7K THE
FRAREDFEHE NS Z & 2 W& L7 (Rosanova et al.
2009), 7z, HEHEX—Fy b2 LET7ALT7 7HTO
KA TMS(rTMS) T EEG ONiHE | EABDR 7V 7 7
TRBEBFRRMME S 2 2 22 E 2N T2 (Thut et
al.,2011), A D 7N — FILEHRHITHEEICEN L 72
HFETMS 12 & D #HEEF D EEG O > — &k (5Hz) T DAL
MUty P25 ERIFTIeHNTE, ZOMEY £y b3
HENE £ TR L Tn &, SRS & E T OFEHRIR
HTMSICE D KEL RS Z %R L7 (Kawasaki et al.,
2014), HAIFF7z, BHTIER L 5HEDrTMS & W T,
EHE TIEIR— X TDrTMS TEEG DX — X IR T
D5 EAADELEE, HEITFTIET VT 7 HTDITMS
TEEGO7 V7 7 I TOE| EAAN I EEZ 2
b L7z (Okazaki et al., 2021), ¥7-&#RO EEG T
B U WAARIRIE A v 7Y > 73 r TMS % FTINS
52ZrTEOEFITRD, To—TJTEZZLHHLNIC
L7z (Glim et al., 2019) , 2D KD, ¥R LTOD
B DIRENREIIA A A F 3 7 RFFHRICTEE U 72523, IS
WHOMRD 7= DICEHETH D, #IFHZ TMS-EEG F
I X 2 KB4 EEG OF#IA v bV —2 OFMEE
BhlZAFI 20T 0 —T L WS SBEATOELRS
BRI EN S,

%7z, TMS-EEG RIREHNEE v + 7 v 7Rt o
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LE2H, ZHET, KRR OFENEZ D 5 7
2, PRAIERE S EB A ERF O D BE I T E T v 5,
Tz DTN — T I EAHEF A DT EHERNC, SR ERL
B2 S 0RO —RERBF 2 X =5 v b2 L THE
¥ 12— DR RERICHEFETMSHML, X=X, A~
BT oOMMERA Y b Y —27 LOBAMEEIERE
RO—RAEFF R X D BEZFICHB T 5 2 L 2l
L 7z (Okazaki et al., 2020), 7z, EBHERTDN— XK
TORHEEHFT O TMSI2 LD, EEGA5|&iAEh, F
REFINAERETO DS 2D 2 AT 2 & O
® &% (Uehara et al., 2022), ZO X 5 IF8F1. EBRED
4IRS AE (R HA AT D & 5 72 BEBERUAS & DRI Tldb 2 &
RWERIRES. oI REIFMI X A 3 7 2 L ikbkaE
CORRMECT Tu—F T 5MEND LT OHTETY
%o RRMMEECOWTWEHIA L7 —F 7727 b 2D
ORI ER DR Z 2 > b — L EHFORER LT X
DESITI DL o TL 205, SHRIAR SN 2505
B T# % (Bergmann et al., 2020),

2.5 T4 FE RS E

BRI TMS IR EF R LToflE S H 5,
#il Z 12, 1Hz OEKEEET O rTMS T—XEBE % Hl
T2 HEEIMERN L, 20Hz FOEWERECHILT 2
CEUEMED LR 570 ¥ OBREBFFREN (MEP) %2
AWz TMSHATESHALATVS, ZTHHDHAEE
TR EZEFED =2 —m Y ALY F— a VIEHER
BAATOATWS, . =& N=X Ml Wb
N2y —RPYVAXLTHYTEN=ZA DML A V%D
72 2 % Fi (Huang et al.,2005), X 51213 &R ER
KEZDF) & DOBFE L7z Quadripulse stimulation :QPS
(Hamada et al., 2007) @ X 5 IZRFER & — > TOH
BWIT XD, X DRR XS AIBEEAEERITS FEDME SN
TW3, Lol AIEEAEEIZOWTIZTMS L{EDHE
XEHANC & 2 MEP e TH b, TMS-EEG FiE% H
W RIZ K TY IR o Tz,

o, Z4UzB LT, EEG N7 C TMS ElfnE 3
% X DRRANCAIEHEZFETE 2 L0 FEPET
FTHBH, HHSIATWS, BERMNICIZ, EHHD I 2—
VAL (77 7 HAER) 1ICEH L. EEG O — X it
fAFT, 100Hz D triplet ® TMSEIfllZ 35 Z 12L& D,
LTP # DB 0 BB D L7 O FEBRI R E L
o 1Fohs 2 i SNz (Zrenner et al. 2023),
EEG D77 7 FEABIE O OHiAaZ L TWnb 720,
A T4V VTARA ZTRPEMMETRIT 279121
DY URKD EEG ORRINTHZ Y 7 VXA LEHRS 5>



AT LEMETINEDNDY, 77 INREGENE
W, FEATHFZE T LY 2R AR £ 7L % ff o 72 RER 51T
ZiToTW5 2, AxDOHETIE L D @REDOEIGH % F
EEREAL TOFRNTHY L TW5 (Shakeel et al., 2020,
2021, Onojima et al., 2021), Z D X 51 TMS-EEG [f]
rEtlo R EMFEr =2 —a U Y 7 —> 3 VIEH
PEBMARFIN, A LTHEDLWHANETH %,

%7 TEP OJEikH & BE /HIHI E/I NS ~ R Z2H#EE T
%22 WVIHHED GABA R, Glutamate % D 3K 72 1
YE%17 o 72 TMS-EEG i THiE ST\ % (Premoli et
al., 2014), mE#nE CTORTELZERMRFICE D E/I NS
2 DM & 22z 5T 2 FD%ES H D (Noda et
al. 2017). KRB DEHAD X 52 3 ICHDHIRET
ERR

SROFE

INE TORBRIEFIER TMS O AICED < % T,
Fe& 72 TMS FEDEHRA = XA REINTE, L

2.6

135

Pl TNHDOFED I DFHMRA =X L2 HFET 27
DI, BiYFEER » BRUEBIERETRI Z A S DR 7
BELIRBETHEHEZONDS, FlZIE. FHILKFORH
FWIZE 7 L — T 3T > TV B P L% vz TMS & K28k
I (ECoG) ORIz BE$ 2 %L (Honda et al., 2021)
Z. ZOSHTOREIAFI NS BRENITH 5,
¥ 72, EEG S EE OB H € 7 L% T TMS I
LBMREXAF IV AOEREEBL L5 T 57 —%
BB RERIT 7 7 0 —F OWE, BfEIZE A XTTbh
TWRW, TMS D EEG §H57 — &2 % Flw TR £
TNAOT —X[EULED T — ZBREE 7 7 a —F1k. TMS
DATORFREZBHE T NALT 2 L b & HRIEE) 7 — X
WEMNT SN D 2 ¥ FHETH D SHROMA
TEHORBICKELFET2REMEDDH 5, AT EEG
7 — R [EMLFEDRFEICHII L TH D (Yokoyama et al.,
2023). ZOHAMEICHEBMDPTE S EZ TV,

MHES A F 2 7 ZAWFFEARFT Ay E—



3 TRIRREEERRITICH TR UM IIL AR 2—DF A

FHEHREE 2 TS 2 =D DR — L LT, b5
VAV z =y IR V=V R T4 YW T LR
FEREDIELAAEIATVS, FHIO@ED, 550D
WIFE TR, RREIZEE b B A AD Z b, — ke
MEEFLDHEME I HD Y — L e 2o TWb, 25
2. BIRTREEY O RF LM T 2 720D NHFH 1%,
FHLL BB AR— XD RRE ZE R T 2 HEDNDH D,
X B IEN RN LT, BREANOHER WD T
LWEWS FZET 6%, VA NVARTZ Z—F, 5L
T2 BT 2 BNIBE AN -V TH b, BIE, #f
TRREBEREMT ISR A R A VAR X —DH VW SAT VS
73 (Nectow and Nestler, 2020). Z 2Tk, FIFSEE D&
W7 T REEY A LR (AAV)RZ X —2 LY F 74 LR
N7 Z— I, FHLVEBREBETFTIANY =2 X7 LIHE
MEYTTRMALEY,

77 7 BEY A VR (AAV) RT & —

AAVIZ, SV KRTANABT 4 RY R A IVRIED Y
ANZATHY, 777 T4 NZFHEFORERA  LTH
REhic, BESBIZ20 nmIZEDIEFE TN VT A
NATHY, 77 5t LTIAEHDNA ZFi2, AAVARY
& =&, WEEMERD, PR - IEDHMIEE B 512 b RhHR
RABEHRT 5, WEYLEANICRE, Vo MR E2Ho—
BT Ry = v THERZBIRFH A XDV E W, FHR
BEDEME, L Vo REDDH D, AAVART Z—=13, ML
i & BERERT 22 R R IR IS CRIF S TR 723, iRt
RSBV TR, JEERZERHBIRENAFFAE S
TLARE, RFERNCE K U7z —fRANICIE, YERIRY D LS
B EEE D F 2B LT AAVR S Z—Z2ET L
FYIOMKICIEAT 2. H2W0IE, CrefRFHICZINSD
FRAEBHTL 7 VA=V BRI AAVR Y X —%
Cre FIAN= IV AI 2=y VHIPORKITIEAT 2 &
WIS FERHWON S, ETLEYDIZL A LIZEEE
o, —/T, BREEZAHLEHAELDPLTOTEDH S
P ZTRTWD, B2, 1) EEEENTFEZ ML
T F=—Ivzoa—mr2RREMCRMT 5 2 LTk
Iy (Stauffer et al., 2016). 2) KRR EEEFHE D=2 —n
VENBEAINCHBT 222k, YLOFrEnT
Z 2IZY) (Watanabe et al., 2020), 3) ZEHRATHHFEE FE
WHHEZ A LT, & o TBEH 2 U - 75 2 i
[\ (Ninomiya et al., 2020) %, ¥ OHMMIFHR % 15 2

2 MR R (Noritake et al., 2023) ZHHS 22 L7z, 4) 1k
FEEFNFEZFH LT, o275 B 2 Hl#5 2 X 4
=X L% fRIAL 72 (Hasegawa et al., 2022), 72 ¥ A %
2 b OREFCHFRERSRER SN TS, BB, 2)-4) 1
ETHAZEOMRATH D, HEADERBMED L NLDE
TRERLTVWEEFEZ LD,

AAV A7 Z =213, BAFHRO b ORBIEF N
BINTDORY, A RMENIFEET 5. MFEEIL.
AAV R 2 —RITORE LT 20 TS FRVR7E
OHEIC X > TREO 5N 5, BIEETIR, EHLD T
Fi#faT1E. Addgene™ 25HAT 2 Z K5, @
. AAV AR Z— 12 X 2NN DBIEFEAX, ENAK
FINC X2 RATEAIC L o TITDNML S, & A0, ENK
FcIE, FEHOEESH L 280 ER S 5720,
X DHERAR Y Z—F VN — KD 1R % #7727 1M
B AAV R Z—DFFENEEN TV, BEHIOIMIER
DT, 9RAMEMBEFT D E@EIEICENTE D, #RIK
G X DN DBIZFEAD AR D05, HAH]
OEWHAB L 2B AR N WS RED D B, Rk
BIRERTEICE D, 982 ITIC LT S/ PHP.B
A4 (Deverman et al., 2016) &, PHP.BR X D  §HFICH
%7 PHP.eB & (Chan et al., 2017) 1%, ik~ v 2D
MBI B W T D TRVWEBEZ RL. Zhb
ZHM U IHREBEDMPAE R FEAN —SUTIRE - 720
L ZAM, MPAL ORI & SRR S 5, BRI
G RN, BV o 2 REPRELL TE %, MR,
PAN DR RO TE Ho~v—F1 vy MCHF AT
% 3 MiE% CAP-B10(Goertsen et al., 2022) ., ¥ —%F
ty b ATIAL IR UYL EITHIHATRE AR IMLTE
A1 CAP-Mac(Chuapoco et al., 2023) 7% & 23K Ak X Fi2
WES NIz TOXIE. KDHRNOTHOLHZET NV
YN AT RE R IR MR AAV R 7 X — DBFEIE,. 5
Bir xS 5 Z e FHEINS,

HE T2 PRI B AT & o THIE X L 2 I RE & BRfE 3
% 7= 1TIE, REEMRER O RRREMEIT AR EARAI R TH %,
WATHIGEEBE T REAT 2 74 VARY Z—1F. ZOkR
R 2 AT T 2 IERICHE Y — L TH D, THET
12, rAAV2-retro X7 & — (Tervo et al., 2016) % AAV
MNMO008 X 7 &% — (Davidsson et al., 2019) & &, W<
D DBNTWAITHE AAV R X =D& T TV 355,
rAAV2-retro N7 & — 238 b —fRANICIHFERIH S A Tw»

*1 https://www.addgene.org/?gclid=EAIalQobChMIgZK Upbzt2AIVxX-9Ch14MgP2EAAYASAAEgJeX D_BwE
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5o WITE AAV R T Z—12i%, $THEOE A T E AR
PHREEIC L > TRRZ WO ERND 2 DIZH (AAV
FEEX L), R, AAV F e B XL EFEEICER L., i
AR I BV CTE MR THEE T EAZATREICT
%7277 7u—F (AAV-AAVR interacting approach)
DBHFE X N7z (Sano et al., 2020), T AAV R & —
SRAT LI, IHERE 2 FERC AT S 2 72D D5RS1  — L
Y b7, BREZENIY AT LAOMBEIFEINT
W3,

LVYFOUALNART R —
LYFUANRE, L ERTAARRL Y FUALRE
DIANATHY, BEENPBLZ100 nmiZE T, 7/ 4
Y LT1IAHRNA 25D, LY FUANART X—IF,
T EDHMIE S HICBMREBLERT B, Sy o —
DU ITHRZBETIA XDPKEV, REDHHEDD B —
JTC. YIMEERNCTIV, 7 A FAIR KB ERY X7,
EWVo e REERD, LY FUANART Z—iF, BEEw
ZERERIRIC AT T ORMABED & L FLwi 4 T Dk
FEHREHNATON T E 2, HRERIED DT, LRI
SWITHL Y F A NVART Z—DHBEPEDLNTE
b (Mazarakis et al., 2001; Azzouz et al., 2004), FIL T
. X D ERRRYITENRY X —TH % HiRet £ NeuRet
MHE XN T3 (Kato et al., 2013; Kobayashi et al.,
2017; Kobayashi et al., 2018), HiRet ¥ NeuRet i, EH
NOBE A RIFRETHHINATED, $TIZLOENT
AR ImME SN TWS, RENZRDBOL LT, 1) HHl
Ef=2—8 2o BEEE = 2 — 1 Y AOMREGHIE.
L OREFEICFHEENC BB & E 2 R 7§ (Kinoshita et
al., 2012; Tohyama et al., 2017), 2) [HZHFET LT v
FDUANE VI K D EEKRERE I, MR L
T A8 & SO oD TF H 22 72 B2 B A i 3 B B IR A & R 7
5 (Wahl et al., 2014). 3) EMKIE= 2 — 0 > D4
12 Rho/Rho-kinase ¥ 7 F MRiZER B EHE LK E %2 R 7=
3 (Kobayashi et al., 2016). 4) {RRIEFEOHIE X 7 =
R L% R (Matsuda et al., 2017), 5) M2EHETIL T »
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POV VBETIE, MRS XA F I v 7 12ZT 5
WK o THEHBKEEDEIE S % (Ishida et al., 2019),
6) MTE_EFOMER H =X 5 D—¥% fRAH (Nomura et
al., 2019), 7) BREDOEHMEEE D & WA OIREHE
B, BRI S BIRRRVEICE B S 5 03, ik
BZEHT U EETIE RV Z & AV (Vancraeyenest
et al., 2020), EWoWEAFERSINTVDS, K, 7
J LA SRWHLVWE AL TDL Y F T A ILAN
7 2 —=FF X L (Gurumoorthy et al., 2022). ARG
MANDLRILBEHAPRA TN TN IR TH 2, 2D XD
2 BUED B2 BT L » F 7 A W ARY X — DRFEDE
HHNTHED, k. IO AHAMED SRS X — D
MR 5,

HILWLBIEFTIANY =S ZAT 4

—J MILWEBREFTIANY = RT7LELT, TU4
VARRKLF ) ORI HED SN TND, VA ILART X —
ZRAHLT, 7/ afRBIHERa VR -3 v b 2AERN
WWIBAT 5356, MW TORBARIRRH T 2 2 21
X2A78—7y O, EEMIES ) ANDT A LR
77 LAOFACERT 2 05A 1, & Wvo DT & F
5, 25 LI-MEREIRT 27-20121F, 7/ ofRE2
VR—=F Y b ER U ARIEDIRETEZERMNICEA T
DEMOBRBBAEL 125, RILIRE XNz engineered
DNA-free virus-like particles(eVLPs) I, in vitro XU in
vivo IZBW T, FEFITE WY/ ARERER L. HOW
FICA 7 X =5y b 2Mfl$ % (Banskota et al., 2022),
EOHRIZUROEMDD 3128 K. 5. VLPs DEEKIG
RN DIE T 2 TH A 5, 7 A VAR5,
FEREFER IR IS H I IR FIH E N 5 7= icid. —fik
LN B AER T a ~ a— Lo, Bk 28
BORE. RERRTIRNEFEZRL THRL L0, FfF
Ko TANARRLFD, BHFEOVANVART ZB—S 2T L
RGN E NS X5 ek 2TREEE T E 2 Hh 5,

T 4IVANRY R—BFEE MR EKR






SBVE

tHZEERFT - £ > 2 —FDWHKREE
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1 D FHERRAEIRZU R
11 AR T SRR

G & 7 EREEHANR 2 ERMEKT F v 21 (GIRK)
V. PRI R O A oD BLEE 1 oD i 0 B B A A ) 2 SR
7T AT F v FLT, m2LAH Y = Z7ZEK (m2R)
Fo Gi & o7 BEREZERDE T - THU
AINB Gy ko TiEM LI B, £/, PIPy. Nat,
T &/ =), Ivermectin FIZ X o THEMLEIN B Z &,
Ba?t, CsT. Tertiapin-Q. PikEHIR, 1523, fir 2
I VAIFIC Ko THIflE NS Z e SN TV S, A
%, Sigma-1Z&FK(SI-R) D7y XIT=RX & LTHIS
NB/N3F BD1047 3, GIRK 7 % L% BIEMHIS 2
ZexAML. ZoMEOMERELRIHAL L,

S1-Ri. F & L T Endoplasmic reticulum(ER) # D A
N TR RIS 2ZRBBEEZHET L vy
RYNTHET, BORIE, R=F Y VR TAYANA
%L OREIC OV TIRE SN T WS, fl 4 DOMIIEIEG
B, ZoMENRTES, ERBEEOI Far Py 7
WCH T 2@ (MAM) 225, Plasma membrane(PM) 12
3 % #& (ER-PM junction) FCEIMNICELTZ Z &
PRSI TWE, ZHFETIZ, SIR 2 ER-PM junction
KBV Tm2R EHFET 2 Z e BmE SN TS, i
&, SIR I & % m2R DFEREIE G D it 2 H5 L THFSE
ZRMA L. ZDOH T SIR ® antagonist £ L THI ST
% BD1047 OFNREBFEL Tz, 77V HY R FT T
UNEEAEIZ. SIR. m2R. BXUm2ROTL 7 27 X —T
% GIRK F ¥ L2 HFEH X2 Z A, BD1047 1.
GIRK 7 v VD& 2 HH L7z, 2 oIfilzhRIE, F4-
WK LUTGIRK F ¥ 3 LD AZ B THBR S E 58T
bBFE N, DI ehs, BD1047 A3 GIRK 7 v %
%, SIR OREBEEHNIC X 2 m2R oMl Z /M LT T3
<. EHNHIS 2 ATREMEA R S Nz 2 2CL ARl E
SEHENRT 2T o722 2 A, DIRPEEINZ,

(1) SREMIRDZ FEBR & L TR /2 2 TR MR 76 7 [E]E 1%
12k BERTIC X D, BD1047 23, GIRK4 5 ¥ *VERZ &
D < B L. GIRK2 5 % Uit 3 2 HIdEA 5 W
ZEeRENT, (2) GIRKL/4F ¥ A ADBHEBL TV
Z v FORMHEEDERMIAZ MR LSy F27 5 ¥
T K BAFTICB VT, BD1047 &, ACh# 512 X hiE
L E N7z GIRK F ¥ 2 VERZIH L7z, (3) GIRK4
¢ GIRK2 D ¥ X 7 % FW /- EelgfiEiric & b . N Rt
NI DI ALER A BD1047 12 & 2 EIROHHNICEETH
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5 ZENRENT, (4) T OENLO HZERKE FWV 7 f#
Frick b, GIRK4 @ Leu77(GIRK2 DX IGEzIL Tle 82)
3, BD1047 12 X 2 BIROWHNCEETH 5 Z e hRIh
7o (5) 9T K v %Y ZWATC LD, BD1047 25, GIRK4
D Leu77 ZHb 32 HBUCH &GS 5 Z &, GIRK2 D
Me82 FIHIT M A LR W Z e 23R X N Tze (6) E7es
GIRK4 D Leu77:386®, GIKR2, GIRK4 TH@ L T\
% Leu74, Leu81, Leu84 & AT 53 2 A HEMEDIR &
N7z, 2T T, INH % Ala BREANDZRKZ/ER L TH
Ml Zah, ZhbKEDd BD1047T oHflicHF S L
TWa ZepREh, RIS, ZOMRITF Ry F 7
DIERDOEFMEZEMITI 72, (7) Fexld. GIRK2 D I1e82
2 Ivermectin 12 X ZTEMALICEETH 5 2 & ZBLICHRE
LTW5, Ivermectin & BD1047 DA E2SHE 3 % AIHE
HEPEEZNZ 72D, T To722 25, Ivermectin 77
£ TIE. BD1047 2 & 2 D IC50 2L, 2
OMHFIOFREIMET T 2. TROBIMHIFITT 2 2 &h
B E iz,

(Liu C, Chen IS, Tateyama M, Kubo Y. bioRxiv
2023.11.07.566128; doi: 10.1101,/2023.11.07.566128)

K1 27 Ry F 2@ & % GIRK4 F v L2kt
3 % BD1047 DiES

GIRK4 F ¥ 2L OHEE T V%, BENRIrIL TV 3
GIRK2 % #:12. SWISS-MODEL TH# L., PyMOL
WKEBHTF Ry d U IftheiTolz, ERIGEM T, A
X235 N RIGAE N O T EB DR M, XKD H5ic
2T 4 v ZFRRLEDH LeuTTHBET, 20 LHIT, 7
59 FIRICEZH DRSS L= BD1047T 5 78RR ENT
w3,



1.2 H(KEERAZTERFT

AR ZEERFTCld, > F 7 RRE O HIERERE % 0H & 5
L. TOBEEBFER YD X S1CLT “TADA HMH
FEFDS F T ABREER SR TOrEHALICT S
rEEELTVS, BRI, EPSFEELRE (1) TA
ABE Y > F LGIL & Z OZEK ADAM22 & (2) %
LI M OULIEBEEHIBERE LR LT, ¥ F T REED
HITEEEAE D RIS X 2 DRHEIC X % > F T RIEEB OIK
RERE O fRAIRICER D MA TV 5,

HETAMTETAPA “ADAM22 TAPATIE" DOH
272NV 7 ¥+ DJFREERRT

L DI 2 STIIEH 6. MR & >~ )7 H LGIL
DR E X, BIEMAEETA» AR, REEF T
WhAZFEFE T2 HOREHDBRRMREZ 2R
PRI > TEIz, Ty AIILGI OZAFHK
¢ LTADAM22 % HLH U (Fukata et al. Science 2006).
2016 ST~V ¥ ¥ F KD Lehesjoki 181 & D [EHFSE
12T, ADAM22 B FICEHEAT o ESR Y 7 b
(ZE)(2DODBIETHEIZERZNV 7Y e AT2)2H
T 2D T A AEFRER 2 L 7z (Muona, Fukata
et al. Neurol Genet 2016), Trio @t DR, ADAM22
I NY 7 2 ME. AT REGER T TADPAREREZ RS
LGIIANY 7Y b e d®R2 D, AT aEaR TR TARA
FEIRZ TR & 220 o Fzo WEAEFE (2022 4R 1) 13, 17 » EOER
. BRE L OFEBESE 2 ED T, ADAM22 Ok E#
BEANY 7Y P LLABEEANTESHEANY TV M 2
B3 2 19%DEREOARBEBEO TAD AMIEES % FL
L. TADAM22 TADAMGIES &\ 5 itz e RET %
218 L 7z (van der Knoop MM#, Maroofian R#, Fukata

o 9
O 3
+- | +/-
SIE IR N R

ADAM22c.2714C>T /N7 2k

(MAGUKSs)

Y# et al. Brain 2022), #Z L C. 138D ADAM22 J%
fIoNY 7 > b ORRERT 21TV ADAM22 X > X2 H D
(1) AR, (2) BRBEOKT, (3) MAdRKETDFHB
KR, (4)LGIL Y &' F D&%, (5)PSD-95 5 &
YRV B e DREERERAAD. TTA»AMRIE) D7 FIH
RBThHs I E2HE L,

2023 FEE X X 2, F = aHFHIE D Noskova 15
 OHEFEFZICT, #Hiz7z ADAM22 © JEIANY 7> b
(ADAM?22¢.2714C>T; S905F) % FLHi L 7z (Noskova L#,
Fukata Y# et al. Brain Commun in press), i 7 !l
12 ADAM22 S905F 2 H 3 2 id, BRTAD»A, TREE
DFEREELZ R LIz, FAHIE S905F 25 ADAM22 @ C R
IR E L. B3 &% > 7 E PSD-95 L O & EF —
ZICHY T2 2 LIEH L. MEDREITRIETHEL R
U7z, 2R, ADAM22 S905F 13874 ADAM22
WHER L T, PSD-95 1203 5 K& REDIHY 20% 12 £ TIX
TLTWwWdZezRM LA, 512, ADAM22 S905F 1
PSD-95 DA% 563, MAGUK 7 7 2V —IZ/g 3 % PSD-
93 % SAP102 12 L TH [ABRICHEREDE T L TWS 2
ERAEM U, BlRENZ 22, 5% Dr—<FRDAN4L
ZZDSI0SF NV 7Y b EATOEARE LTAHT S Z
DR E N,

SHX 675 ADAM22 8N Y 7 & + DR v HRIRfEHTIC
D, TADARED AL ST, FEEREE, HAREE D
BRI TwERY, £ LGI7 73V —IZET
5 LGI3ANY 7 ¥ b2 BT BAERIH, RIEHHIED I A4 % 3
TR B9 2 BECHIEE BFH THRXOWTHE S0,
LGI3 NV 7 > b DIREERRES Z DAEBKREIC O W T & 1R
e,

ERTADAEITERRE

2 b FTADABECBIT 3HH ADAM22FEHIINY 7 > b S905F & 2 0 FHRiE, FEHIclE L
ADAM22 NY) 7> MiE, PSD-95%2 & MAGUK 7 7 3V — L OFEARENME T LTED ., BEIERNTADLARK
TELTBIRHE 2 23 % (Noskova L#, Fukata Y# et al. Brain Commun 2023 & b ).



1.3 EFDFIEEmZEaRr

AR FHERREFI T, 7 5 4 ABTFEME AV
THAKE D M/ N E oMM E Z Rl 20
ED HHREL RIS 2 Z L R HiE T, BN T, |1

FESTT 4= TUAMET T T 4 —REDEERHE
GIRMTHAN 2 VW2 2 & T, 0t EHEG D & a3k
D=RITHEE T RS 5, ERFMEEX. 774 AEFHE
W8 (TITAN KriosG4, JEM2200FS, JEM2100F) $ &
U Cryo-FIB SEM(Aquilos2) T %, o S
i flAEDE D T BERX VAV EEEERSR Y AL
AT O EFRERE. B X OCHIR NS E O MRS %
O 5,

BEREHISE VB ATP 7 —¥ D 6 DO b RS %
fEpT

PAERE H2E V3L ATP 7 — ¥ (EhV-ATPase) 1. HEKE
Enterococcus hirae(Eh) DFFEBICHFEL, ATP DT
FF —Z VT Nat 2B IR s HEE 3 2,
DILICED, EhBZLO7 VA VR FCOAERFT S
TEDTED, BIRTIE. 20 L HEANMMERE OB ¢
LTHEE > TWd, ABERIE, HRFILSFET S
FHEXATP 7 —E D 1 DT, BAEAL (V) FX A V) %
WS % R E=EAD ATP EMEAIA, Z DoHuDIcfiE
5 2 [BlEE % ATP DHIK D ARRIGIZ & D 120° 3D [E[HR
2, ZOBREEED, BANEAL (V, FX A4 ) DA A
Bk Y ¥ 7 EES T, MW Nat 285 5,
DT, FAROMAHATHT SN 31E0. Z D
Rite LT, A4 > ofEizFHLTATP 2 &3 %
bDbDH 5, mLD 17 FEHIDIHEL S, ZD120° 2
DIIEEFEIER (X4 ¥ R—=X) DB E 57 5 KIEH
MRRE %2 £ FEIFE IR (¥ 7R —X)(40/80°) DFFAEHH
HEINTo AW T, AIIE{L L 72 EhV-ATPase 2 ATP
ZMATHEMANCEERZAE L, Chz2 ERE LT 7
A A EFEMEE TSN L. FiR. 30D X A Y R—
RIMATEY 7 K= X2 &L aEE6 DO RISH AR
EERAAULT 5 Z T ER (K3),

Z DFER, BT ORI, V¥ ZOIE DT A
YFx AN UTHRES a7y b TBT S L
T, ERRITIZ120°(40/80°) 22 & R L Fo N TD 72 [BIHR(S 11 5
ZRT DAL DI o7 (M4), £72. EhV-ATPase
TIE, PROEHEFBZENID DY A XDKRERA A Vi
KV 7 (K3KFOTE) ZEDES ICHEEZETWVS
DT D o To05, SR OER, R FHMENTY &~

-
-

143

7 O—ti e HEAEH L (K3RFHOMER), V> rehE
BE2X5CLTHEEIETWS Zebh oz (K4),
X5, BT R-ZXTIE, ATPREARMIOTNTH XY
LAF RTHiEZENTWE I, 605120032
Bz X4 v R=2OMOKIGHEIRETH 2 Z & 2R
I,

AR, B ATP 7 —E 00 FHELD—iE OB
figg < 720K HEAIDOFFESRHREDOERERZE 21T 72
DHOEMEL 2 2 HENEREIRMET 2 2 e TEL,

% state 1’|
1 .
j Q #A &K}
N~V
‘,’x'.‘)\n F: 4 ADP & Pi
AR (— Stalk

S

a_wo W
e -

Loy cen
53430 (c‘-}mg)@ membrane
Na*

(+13°) \

Rotor

3 VoA FABTHEMBIIETIES 224 - 72 EhV-
ATPase 237R /5D DHEEZL

[seme ]

State 2’

X4 [FEERFREHA T F ¥ IFLDaYy Ty b
OB T 20T



2 H{EMEeeTHERH
2.1 HHREFEIERAZTERFS

FURRIN

HHRRE SRS EIPT Cld. R ORI & HRRE D TEH MEAHE
Faha L ARz b5, RRGEENE L Gz o
il 2 =] 2 HERE RS & o o7 1B, FRETHRE & BRAE o A
ZHED TV D, ERIFHRER, 1) 558 LEfilne 71
B MEEMSEE XA by v 2> a >y (BURTI) DAL
PEME ¥ B S 2 B REE MR O AT, 2) BN
THREICBUI 2 ML T —TIDOBEX Y RIET7 Va2
VY77 I —DHREEDIENT, 3)>avya v NTiE
T LBE Y 7 HRE 2 5 MR & o 9 7 5
CIGEEEEICB Y 2 EEOMIHTH 5, LITIC, 2023
FEEOMADOEN 2 HET 5,

LR RS O R EICBT 2 TIBER VR EHD
&

AR OBFICHIE T 2 LR ROBRE AL I
KT 22722 LRI S XINRHE S HEE MR
T B AIIEIRBIA R D% . ERHIRAE Y F D EEL
R 7o TWB, FAZzBliX, ERAY 7HEEICRE
HOHIBEREE THE XA Iy a YDER VS
JBr7ua—74 77 I —0FhL JAM-A ZRIFIZR
L 72 EEHIRZ BV T, MldOTERA I R RICHE
1E3 % 3w ) 7 b B A el Rl 4 2 e 2388 0 R TlgE 5 2
ZrERHBLTWE, R4 LT TALRXR=I & D,
Z O EE OFE SO MBS 2o TA L.
ZFORBEINDZ Z D6 NFEMRA L RIGERT % 2

‘FEHH@TEPELL & il EEEE S DB

EOWRIBEINTZ, XBHIZ, Zu—F 4 ¥« JAM-A O
BCOMEERBLXURITE R RIBETHZZ0-1 D
RS O 7 SRR O REMEC BT B - 7, R
SEMEE % F\W T ZO-1 O TRESE 2 gt U 7-AS R, [EHHE
FTIEBW MG E & 2 Z0-125, 7 u—7 4 >« JAM-A
RIBHIFECIXEAC 72t % © 2 Z e ARIB Xz, 2
DIERP S, RV RIVBE7u—F 4 v JAM-AZ, &
B R IEZO-1 D7 TREGHIET 2 Z 2 ic &k 1%
IR T L RCHS % bR IR 28 O ZEMICE 53 %
t#EZHN D,

FYEAS—TIDBEX O RIBET V¥ 2 V1 DBIET
225 ¥ TP R
KIGVEEITYERF AT S o O LWEE e LTHY
LAV T—TIDRR Y RIBE7 X 2) v 1 BETOER
232020 FFICERAECTRES N Z e b, BEDIREIC
Hiz 2 ER e OHLFAEEED TE 2, ZOREE, BED
M ARIC BT 7 Y F2 ) 1D ) ELT—TIAD
REDPEDONTVWE Z bbb olc, 2OZiE, BET
X2V Y1 YR HEORELZMENREIRED R
HeigoTWd Z e Z2mKdT 5, HEDIZ6 212812
7y¥a)r 1 OKEZEKRL XUV THLPIZT 2729
2. FEERSRRINC T VX2V v 1 ORBREREXE
TOBETFWHE Y RO L THITEED TV S

Claudins/JAM-A KO/ZO1-GFP

5 XA NI v I ayORE VS ERRRE T LRI 3BT 2 MRS FHE ORE & B1E. Mk

EWEDY—D— ¥ L TZO-1-GFP ZHWEHNR A LT TRAA X =V TDF—RERT.
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22 HEREIBRAITERFT

R TRP F ¥ 2 VISR H T TURARIMZE -
TR - EWURTEAZ A - IRIRARE O 77 s o gt 2 i
HDTNWD, ¥avyavNTeHOWRIRERAA A =X A
DIFFT BT o TV B, H T RAEDE BB HE
BZME TRP 7 ¥ A ARRE DI D 2 it D TV
%, £/ @A IRE -TRPF v 2L F—<k L=3
FZE 21T o T\ b, 2023 FFEIE 5 IMDFMLHREIT o
Too MURIE. FRIAKBRTD 2,

B R BAINED TRPV3 Al Wil EZ AL TWwa 2
& Dk

B2 6 2% B IR IR 2 W R E 2 AT S 5 TRPV3 &
TRPVADFEH L TWBH, Z45DEH U 7 EHHMN
TIEHLoTVWAIFIHL P TIE R o7, TRPV3E D S
—ODEEHAE TMEMT9 2 HEK293T iz 5 X
%L 2APBIC & % TRPV3ERMWNEL KRB Z 7
Do fe, ALFERLfENTT, TRPV3 2 TMEMTY & JEHE
JRCH#EE LT, TRPV3 ZHIlENABEIE B TWE Z eh
oz MFEENARBEIL 72 TRPV3IZY VY —LTH
fRENTze ZHE—H L TTMEM79 2 REFT 2~V XD
B ER AN TIZ TRPV3 D& K Z 55 7z, Thermal
Gradient Ring % W72~ v 2 O ERFEATE AT C.
TMEM79 RE~ Y 23 X D 53 < & DR WIRETTIC
BEIT 2 Z e 0h otz ZHUEX. ¥V ADREREAMIE
WHBS 2 TRPV3 23R Wi E Z A L CTiTEi 2k
LTW2 ZtZEKT % (Nat Commun 2023),

TRPV4, ANO1 OBREHEMRTICHET 22D
AIERH

TRPV4 2 > v AiEHEI 25 4 FF % XL anoc-
tamin 1(ANO1) 13 & £ X XMl TDRDMIZED - T
WA ZeRMELTER, vV RAEEDTIRREMET S
TRPV3, ANO1, K5 ¥ 3L OHLFER 2 BIZ L. HEAED i
Bl SURRBIETI ) —ATF Y YRS 35T %
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fENT U728 2 A, BAER< Y 2 TIEIANSIRERIFIIFTE R
2RI L7 TRPVARIB~ T A TR END IR 0 72,
TUARETORTOAHMNERIIEBNOBRIZD S
YEZT, RUARYAYLDREENZ D E S PEIEL
7= ZA, TRPVAKO =V XA TIIRE B S N EIEE
W& o7z, ko T, vV RAEETHIREKRFENRFETD
HbH. ZAUZTRPV4, ANO1,7KF ¥ 2 NEERBED -
TW3 Z DB 2ITT2 o 72 (bioRxiv 2023),

T av Y avnzoiEENICHD 3 RENAHEIE T O
R#

B2 ERD 2% IZRENIE 72 ¥ D EREE 7712 & 2 T
23213 %, BEBERE R DIHNCBED 2 Bfs R 23N 1Y)
HOMEZERDOREBZ KT S 5 Z & TRIERE 218
bt [AROREERICEE 20T e 2RELT
BY, BERBEERDTD 5, Fo. REZAECHIRITE
ZHEMRICBVTZ =T L) YIREO S MBER D < 7
WREsZ ezl L7, ZOMEPEAST ZIRENFERIC
MHREAICZ S BRSNS b, ERDIREENE & Al
[ErHET s . £ L THRREOYE(L R E % N
L TREZAROKREEZZILIEL Z e 2HLMITLE
(bioRxiv 2023),

T a vy a UNTOBEBORTRNZ RS 2 28 0
JER

TRP F ¥ A VIREFE L ¥ —TH D, FEHo R
DENLIERTH %, F2 DRI DFELYHE2 X F )L
F 7YV ¥ (2MT) 13T - i TRPAL 2L 2 &
EDHTavya NN LU TERSERe 25, @)
BB R R U e 2MT IR CIRREREH T, &
RETIEKRE C REMMZAEKR CEMSH, BRET
TRPAL DR 2T 4 YEREICIER L TEMELT 2
Z &% ko7 (Front Mol Neurosci 2023),



~

2.3 OMEIRS T FILERFEERFT

SHERFI T AN DRI EL 2 HIH S 5 0 FH %
JRAERF R 7 2 > o) 7 B EAFH O R S 5 502
L. T eENcREERICO RN 2 AI5RERISE O#R%
FHR L2 21T > T b, 2023 EIX, 2=—2 71k
AR 2 O R E Y T & 2 BRE D FICEH L.
IMEBRRICB 2 2 OEENC OV TG R D, HERR
¥J Echinochrome A ®—#{t% % (NO) ### 3% ADH5
ZA LT DRESRICERE D 7252 2 e 2 Bt

L7zo BARRZNEZ TR,

1.Echinochrome A 12 & 2 .Dfiif#&1EH Df#H
Echinochrome A(Ech-A) ZFE2Y =2 54l T 51
HERRYTH D, BIMEEERIC T 2 HEM RS ER O
RedBip SRS N T WD, w7 ZAREET L Z AW
T. Ech-A OERF DA ZAT - 7. HEEROHIMDZ
W/ SERIZBWT, KEEZRTHIC X 2 8fiE 7 122 S
{LIKFEA D Sulfide catabolism (& Ech-A AL & D &
T3 e/ L7, £ OFFEELE HERO <Y
212 Ech-A % 485 Uiz & 2 A, DIRIEHRFEE T
DHL/KE DO EREIIMEI X h, DR OGS R T &
7oo DLEDKERD S, Ech-A IJMEEERE R b L ARHCIE Z 5
Sulfide catabolism Z#fil| 5 2EHZH>Z L 2HL M &
72572 (K6). Ech-A 13Hi(b/kE ¥ EHKIE L T2 OGH
PIET 2IEEEETA I dHLLICLDDH B,

2. BT 12 X 5 NO 77 fiACH I 2 4 U 7= 008
B

7oba— ik EERS (ADH5) X NO &~ 7 F L &4
#F5S-= b m Y L& FF > (GSNO) BITERERTEN v
FILTNT e Refald 52 HR0A 707 b REKSHE
BESRIE M2 DR RO ZHSREMEER T H 2 3, MERTEEZ
FS 20 F R I =R LERERHTH 5, S, i
SE NEmEAE RIS %/ LT ADH5 ® GSNO &
BERIENE R Ho TV 2 RIS 2T L, Z D@
WIS 2> 274 ¥ 1T4FBICERZ N % 72 Adhb
C174S = v Z1I NO 0NN R E 2 Z & T
BrEpmM L322 2R L7,
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3.7 a— RN 22351 2 P2Y6R OB 5

P2YG6R I RIENEEED G & > 7 BHEFIZ KK TH
D, BRI ORMEICES T2 2 2 ZhETIRE
LC&E7, SE. RIELHMEERBE T2E7La—
AERERART 2 (NASH) 12 P2Y6R 25 53 % 5122\ T
W 2T o7 & MT ) AT —ZR— @D 5. NASH
BETIIP2Y6R ORI T 2 Z e TN,
ZT. P2Y6R RiHE~ 7 X ¥ NASH JiRfE %T}v%ﬁm/\b
., RO T 72, L LRSS, A<y R
¥ P2Y6R Rif~ v R CTHHEREICEM R LA R & 07z
Motz b, P2Y6RIZNASH OEEFTICE G LanwZ
EHL D E IR 5T,

4. W avF v 4 N RRGYECE T 2 OMEED X =
R L DR

I E T, COVID-19 B2 D DRERE EF A s S 1
TWz, FRIZA 7 &2 27 8% Wiz SARS-CoV-2
BIEGY in vitro &7 T, DEIMIEAD 2814 7 & > 0%

B DD ABIEEERREE R 2 FHE L. OFREREE.
Irarv Py THRREREERZSIERITIEZHLAICL
7zo 7z, COVID-197REH L LTHEHZIhTWzL 4
FYENMIIBWTHE X TV RRAERIRS QT KRR
RV DEREANDOREWERAD, L AaTyenricksvn
FUYUREROE R EZBDTHE e 2RV
L7

l/“ Ischemia Stress
Ho* o —i (s —[s])
OH O

Echinochrome A (Ech- A)

oL

Chronic heart failure

OH O

6 Echinochrome A 2 & 2 /DfffREER O fEH



2.4 VB - RO MRFERBIAFERF]

WENE

ISR T AR ERE MR R D 2 188 - A
FEREICEE R 2 Y TIZE R 1T > TW 3, 2023 FEEIXLIR D
o2 HEEE L 7=,

1. BUE FEEHE Nosl = 2 — 1 212 & 23 mES S

WMEPI TR, WY AL P L —H—TH BRMIE
RIF A VR (PRV) ZHWT, K FEEHHD Nitric
oxide synthase 1(Nosl) FEBMHEMIE (Nosl =2 —nm )
HEHEMHEZ ML T ORMEHEBANIA T2 2R/
HLTW3, ZZTNosl =a—n>yO&ElEFH~:, Z
DFER, Nosl =2 —u UPIEENRBHOHALH., X bL
A2 X B NRERHOTUEEH, ZGRERIC BT 2 KRHER:
WRHETH 2 Z e 2R L7, Nosl =2 —w v 2iEH
T3, IS OMBICB W TREMRRMTEEL L., R
HoFHA»PEE 2720 2D D5 Nosl =2 —n 23 FE
WA 2 A U CORMMHEM O IR ER A 2§ 2 &%
Zbid,
2. PR FEEAMEE SF1 = 2 — v 12 & 2 IElifH#ko
FEREMHIVER

MEGGE. BEROAR. ST, FFREEE 7 & A5 B RN O JR X
L35 2RI NTW S, B & o TR K =
KRDiEBE2 LEMEIFEATLEY. ThEERET
%7077 =Rl R ICEE D R
EXFISRIT, CORENEHICHEEL 5 X, ATHEE

JROFRRIZIR 2 EEZ SN T VWS, HEMTIE. KT

AMPKEIfHE

X7

SikE
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ERHENEI% @ SF1 (steroidogenic factor 1) = 2 — 1 ¥ A3,
A X o THlEEEZ SN2 RO RIEICE D & 5
RAEER 2 KIX T %, BRI~ v 2 ORIK MR
WHIEZ SF1 = 2 — v Y 23, FR3EME s s i
Ko TNz, MR, FHFEZOD SF1 = 2 — 1 ¥ 35K
fFEZ T LTy BB & o Tl Eif 2 25 BN
D JE % FEIRINSHIHI L CT0 3 2 2 2 S 202 L7z (Cell
Reports, 2023),
3. HATHEHECRH=2—2-NPY MliC L2 &
PhERATE D

LT, MK FER=E 5% CRH (corticotropin-
releasing hormone) = 2 —n1 ¥ (AMPK /&% CRH =
2 — 8 YHRRIKCHEFEZHIE S 2 e 2HEL TV
3, 72, 2-FAF T a— 2 (2DG) EEAICRE
T, 2B NVa— A5 ZiE L. neuropeptide
Y(NPY) = 2 — 1 > 2i& AL L TR O AMPK i&
MR CRH =2 —n Y Z2iEML L. RIKIEYIELF 2 5
5L NTLTVWS, £ T, BEFEKIIKRHNT S
NPY =z —ua » 2T AAVIC X > TRk L., @4 D
Bt =2 —n OB EGEFH 2T, 2 DRIR, IR
% (NTS) 2 6 BHEITHEGTS 2 NPY = 2 — 1 73 CRH
Za—va YN L TRKIYOEF 2, 24Ut LT
FRZENE SR & BERKITHES T 2 NPY =a—nm >
HIMC4AR (melanocortin 4 receptor) I = 2 —n1 > 2/
L CHalrgsir iz =D 5 Z e 2 A L.

[Zna-208)]

BAKAL. RERREAFIEIC MO T BEERH NPY = 2 — 1 > D RHifEH]



2.5 OFHEREHITARF]

bk, chEcicmEREdElEomizrart 7
FELT, F—tvzA (G)REERR L. GRET
. 1T O HRARER LM M 5 B RO T Al
FADEFEETIC, B, BA. AP LA, K, BIER DR
BRI N ARIHI0C & D REE O fEEIES 2TE L L.
1M B P % F50 AR R (CNS) 72 ¥ OREEIMEIC B W
T/ A7 FLF Y v ATP & ¥ OMRGEYE 2 X
A REEFRAL O I N R MRS HI X v, NFKB &P b4
MTH2IL-6 7 IPFEINS, TOME, WERIELE
ENBTrESA VXY BERSE T MR EL, M
P E G T M7 & o fuEfil oM~ R A DT
HBIME T — FHIER S . AR R SRR R0 8
INd, GRENIEEA RFRESCEEBRICEE T2 DT,
ST PRSI Tl #i7-7 G RETDFER & . BEAN
D G S OFM 72 RS 2 RIS Z D57 FHEM O g
2ITo TV 5, FEIRHIAT | &8 L 7 o THREHRAE D 7
ERIT TaAaGRET %2015 IS Lzd, 20234
BEIX. M5% G RENT T, JRBFEIED ¥ — & 2 % i tiE
RITEA L7 CD11b + MHCII+ #ifg o4 1753 GM-CSF
EEMREFEETH S Z L M FHELR L, £/, SNP B#
DOBFEEEEBETHILG-7 > 2N LTA X DK
FEMERZE R (IBD) BT 2 Y OFiL b FHR L, FHFE
B OWRBBDEHE DS L = b RHE T 185 L7,
1.9A G R BT 3 1E N il dk GM-CSF @
%H

ZRMEAET 7T d % EERNH BN E 5%
(EAE) Tl&, ENZEMR L T2 MREEEKOEEMICKD
55 BB (L5) o & — 26 HAK B CD4+ T #fl
s AR IR A L. IR D RIERRE 2 5| S 23
(E1 G5, EAE TN T Hila Ak, 2:8MEE T
FERD Y — 2712 L, 3EMRE TR R, EfiHE
MR 205, & IANERHME 5 2% 2 8T, ERilHE
FEh Y U R AR TR ML X o T FIFE D AR SRERR I
A2 5 L5 fEICR A L 7= CD11b + MHCII+ fifaasiE
R ] PRV SR L TR RIEDS IS 5 (A G Ao
Z @ MHCII+ i EHIc BT H Lo AR 4
F U7z AFELTIE, ERIICB T 2 MHCI+ Mildo L5
B TOARFHEEEHT2 2 e 2B L, BRI
L5 fEI Tl MHCH+ AR fh oo S i & b & RIHRAE
7L 720 MHCII4 ffEIC1d GM-CSF ZBRD E 5B L,
GM-CSF LBz TH 7 K b — ¥ 2T D Bel-xL 2B L
THIREAEIN S 2 —75. HEA D~ w7 X2 TD GM-CSF
TRESBHE CHIRE DS IR 55 Z 2 22 6. L5 TD GM-CSF

148

B MHCII+ Ml O4FERFTH o7, T/ GM-CSF i
L5 Z &Lt R o ME NI TEAER L TWS 2
¥ L5 B T MHCTIH- il & 1 P Rl 233 4% LT
WH bbb ol oI, B~ Y 2ITHIGM-CSF
TR ZRENERE L -0, ERe 525 . Lo
T MHCTI+ A 0 B ML~ D B FEAHNH| & AL, 5D
BFELME SN, U EORER,? S, GM-CSF ##0%
FEVERELAE 72 & DR FE & FF 5 R SIEME AR BT 5 7R
FEAEHT & 72 2 AT REME DRI S 7z (Matsuyama et al., J
Immunol. 2023),

® GM-CSF 0 GM-CSFE& & GM-CSFig3&
®
t Yty el
> e =2 1
LN WASWY & ¢

cMwﬂméM»ﬁ&G&%E&é
MENEER o raprmn SEAEER

8 IME MM HR GM-CSF p1%El
2. 181 R b U ATHOREEEIRIES 2 57 7 HE
I=F a7 Xy 7 RA7 Y (MD) R EZL ORI
RFRITE L REBEER T L AR DT IR C & 2 7]
REMEDT RV, RAEERE ERFR Y — 7 (ICRP) 128 H|ILL 1
HMDICHET 5, 2T, ICRP 23 L7z MD & i
HRDMEET % exome sequencing THEENT L, 73/
MgEf S 31 0—HEEZR (SNPs) & 25 OFEHE B HHE
ETEMZFRIE Lz, & 512, MD & i RFEER CLE# L.
PLG, TCOF, TG, COLIA2, COLJA}&ET % ICRP
BB EEA T e U TR L, 13U ®IC. PLGEIRT
PEY) plasminogen % f@#ffr L7z & Z A, ICRP ® MD D
BIRAT T, IL-6 7 > FiEHE b2 S e LT MMP9 12
T plasminogen B3R E N TRIEHEEIHE U, 20 Z
D 1L-6 7 > 7-MMP9-plasminogen #F#43, & @ IBD
BETL AN LS, A Xk O IBDICHE
U CUERE DG E RIERBICHET 22, IBDDZ
Wiv—h, IBEEN L K5 Z 2R X7 (Yamasaki
et al., Int Immunol. 2023), XiZ, thyroglobulin % 2 —
K32 TGEETFODSNP 2 L, ZORHE. TGE
LT D SNP ZFE To TG Bz TOFREFHIMERED %
eQTLTHBZ k2., ZOSNPIZLWIFERINZFHATHIAR
thyroglobulin #8AIL-6 7 > 7%/~ L T MD @ ICRP %
JEVRZ 2GS 2 Z e mgEin, ZoOEMICRP O
W - IGHEARRT & 72 2 ATREME AR E 7z (Teoh et al.,
Front Vet Sci. 2023),



3 BEREERIFEMIEEE
3.1 ERIEREEFHEMREF]

MEP T, FEE - FEEB X ORI X 2 ARE S ORI
FHRFEREIC O WT, KA X = v 7R BRI Tk
HEEHAOTHIEZITO £ & b2, MAMREAREEZ Y 7L
2 A L THIE T 2 F O BAFERAMIIEN ClL < A LSFT
H 5 KCC2 OFBIMIEAEA %2 W TITo T\ 5, 20234
WELAN DR & HEEE L 7z,

1. 779 7 ZFIH U 7 SR EER A L RIS 18T 72 3
b #lA

AE BB T, KINEREERREET D 7 X
a4 OFEEL & R RSB Ml oA E D
BICED ., WHBBAFREIN S Z & 2#E Lz (Takeda
et al. Nat Commun 2022), 2023 fFEEIZZD A H =X 1
WKOWTHET L, 72 had A boARLTI /sy 7
DG b R I N, FEBBEREZICE LT 7 A e
A &I 7u ) 7EEL 3202767
aH% 4 PAOEEIGERE S FOREZITo T\ 5,

2.7 o IS BT 2 LA EE O B T8 O AR BRIAAI
ZnfIak

FEREHNC 1T 2 LR SRR 0] % D AR BR AR AF Y 72 AT A 1
PERDITENC G 2 2 B R RIAT 270, SIRAINC X
D B X N5 PEETE) O FEER & ARBRIKER AT 2
FRRT U7z o REBHIZTE ED 538 D K 2HIBHE O EH L
TR Uy RPR VB TENCRR XN 3 i TE)
2T BUE, ETEI L OUID R ICOVWT, |k
Y KM ERERIZOWTE S 7 2 I20d 3 ok
DHEEZFRI LTV,

3. BRI 2 52 Z 2 iRl i & AL

< U ZAREBERICOWT, < v AHTEAEICE T 5
BMiFCIEZ 2 — M3 2R oM EM 2 FRIE S 5 2
ENTE, EHICZDOWITIE, FE P OMRERENKT
72 A1 BE PR & > T SRPFRITH & JESRAF R D Rl A3 &
U SRPFRIBIE S ST RGN & 22403 5 [B] B DA RDVR
S N7z (Agetsuma et al., Nat Commun 2023),

4. 3707V 7 OEEREISEE DR ZE R Bl

149

Ca?t A R=V U 7T & o T & DIEBA N> T DIKFZE
MR REEZME L. 228270 70 Ca2t [EEI ORI,
PR, FREOT TR, SARCRRE 72 © o2 R A L '
ERNCEMT 2 Z Il L, ZhUTE - T, FilE L
DI NIE RIS IED 7 I 0 & - THREICHIE NS 2
A[REM: % 7R L 7z (Horiuchi et al, in revision),

5. Mgt 4 A > % W 2L BNICH X 3 72 3 D BB Be i Br %
baé NI

BN TR E TR L7 CMOS 4 4 vt v o4
BIGH & LT, 7 AN DHDIAA ¥ BRI DL SR
Fefi OMER ATV, RIS X 2 BN pH 2k D RF22(
Rt 21T o TW\d, THIZ. TR MFA FOFEHNCE S
pH 2t & FEfiIEE O BEIcOW T, 7 A burH A ME
B OHIEEE A SO TR 21T-o TV 5,

6.5 7 XA ¥ EY FICK B MNEE,. pH HE I DOREL
LT

BRI & 2 A EMA DIRE S X O pH Z LD HIESL
Mo ZZHIG L. F/ X4 7EY FORARAT, BLK
MEEE R IC O WIS 2B kot 7/ XA YES R
550 pH RREERZ BIF S 572012, 2Tk EE
B BRI E 2 M AA TSRS R 21T 2 72,

7. AN RER R OB pFEIIIC 31 5 KCC2 FEBLHK
TORRER EFR OB

FRIFERR S IC & D KCC2 HBUIRA L. Mfam CLIEE &
FIZE D, GABAHIHNIE RS 2, ZOERIIDOWVT,
CAMKII 7 v & — & — KCC2 | FH R % F W TRME
B R 5% O FRERTAEEI fERIIC B 1) 52 KCC 2 3
BIRTZ7ay 735, EHERERENEEZATY
7eo ZDREICOWT, NI TR G ICIET)
RGN D 7L & 3 VEAFEIMES X O GABA 1FEE >
FTARNDBEPT 2D L, KCC 2K F7my 7
TIXGABA ¥ F 7 RDEAMIA 3, BE KN Z
VADMEENRB I N, ORI BEERICBY
KCC2 FBL D 1A 5 Al 18] #% D $ERE [B11E A~ 0 75 523 H] B
L 7z (Cheung et al., Sci Rep, 2023)



3.2 ARIBHRLEMZTERFT

AR ERALEF TP T, KM E IS BT 2 KRG
HALIE & Z OREBREKAFIIFR T o -4 A % fi [EL g L ~OL
THEST2ZrZHIEL, F2T7 v PR~V ROHRE
FIRIZ in vivo & in vitro 2R ZE AW I5EE 1T o T W
%, ZAUCBHE L T, B FIC & 2 ¥ F TR D 5 »
WEAEZOMRIEBNCE D W ARE AR - #EEE D FE T
PEIZOWT BT LTV 5, 2023 FEICHEED H o 70
FRONEZ L TIZEL T,

FEEW T 2R 6b = 2 — 1 > OBFIDEER
th e zpn ¥tk

KK EDRFEEICH2Y 77— b=a—m 2 iE H
ERTR ORI B W TR, HR— KM BB D kI
BELEEERT e PHILATVS, Z20%, 77
L—br=a2—m Yo% EHIRIET 225, — ISR
WBWTHEFEL. KIKKE 6bEETERT 5 2 & hHmeE
ENTVBEHDOD, AHD6bBICHEET 2V 7 7L — b
a2 —u YOBEENFEEIXIZE AYHLPICIR TV
Z T, EBRMCBIA Y 7L —bma—nm Ok

\O

THRHT U7z,

QHTFREEA NS T LA X =Y T EHNT, £k~
V2B B6bE_ 2 — 0 DRBEISEEER L Z
2. & DITALERMER 22 JE R ACEIRE X, 2/3 8% 6a 8
WKHANT, 78—FRThB 2RI, A X—D V7
CHIMOER LI Z A G DE 2 Z 2k - T, HEEEHII
AR o2 —mYDEL BV TS —bma—Rnr Y
DY —H— BT ERHT 2 e 2R Lz, MAT, ¥
IR FIREM Y2 EF IS, 6bE=2—1 2D
FERE D IEBRICIKTE L CRIBERNICIRBE X N 2 0 85 Do & il
Nizo 6bJE=2—0 VBN ETH 2720, £ D
Za2—BYHhLEEEITV. ZOMREERETHET 2
CeHRNEETH B, I THRAIE, AIEEFRERRICE
DEbE=a—aPoDIRL2HFT AN T LA X —
Iy IRITS 2T, REMMEOEEFME L 720 Z O
B, 6bE=2—um X o FEEkC. REN M
BRI R AL, 2o ofbRiE. ERIESZ YT
Tl—tma—a iE OEO=2—v >y FEKIC, &
BICHTE U CRRER R S ., RIS 35 2 b

Be R MEES 572010, KEMT Y 20— REETEHE  2RET 5.
12, 6bJE= 2 — 1 v OB IERE L 2 ORMIz oW
GIRER (oTEMHFES)

414 26 B ig» H1% 29 B

2!1\+H,.._

— RIS 6b JE = 2 — 1 > AR HRBE AL AT B

X9 FEM~vX
AR AT YA RA R (F2)

INE DFELES
(TEBHVZE1L )

LHER (G) KA~ D=2 — 1 Y BRI 2HTFHRE Ca’t 4 A= ¥ 7 2{Tot, T

R L7 2 00Mdid, 3 HEOFIRIERRC X D ERRIRRIE N3 2 SR IGE 2351855 L 724,
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33 NAA T+ b= XEHZEERFT

Feim ) 72 AT R F 2 MR R BE L B D4 X —
VU FEOMIE @ L T, HFRIRE O W E 8IS AT RER
267 BB MR BRI 2 V. K - SRS, AR R
VR L% DAMKRE D BIFE R & TR O MRz H
el 7

1. BRIRERSE R I2 31 2 BEHIGHPED U X A FE R
DR

2023 FEEIX, XA LT T AW R T L & IR
F o YN—NIZRE L. ¥V 2B LENL X —DOHEHFRE
T H R X ERICBW T REHEE T OE ) X
LB XUHIRENA LY Y 2 O8EH Y X 5% k4 R EER
BTREIA X =2 v ZEHIE T o 72 ZDRER, 22°CH2 5
35 COIRERIBTIAME DV X L %24 AT 255, 15°C
BEOKETIZV X aWMEILET 22 2 RWE L, ¥
15°CH 5 35 ° CAERT A2 . WADOHMHY XDV X 4
Yty b INTHMLZ, X I BRZICIE. BHA L
U LY RXLDPERPICKER ) X L EIET 2 DITH
L. REHBL T DEEE Y X 538 H 2 TREICHE v
ULV RNTERT 2 K5I RADER L, Z D
R MREAA LS D 20 X LDIREHEETFOIEE Y X 4
ZHIELTWS Z e 2R L TW5 (Enoki et al., iScience,
2023),

50
|
P 25 it
I\ i
b i
g _jg 0 Bl
N H
" FL:
§ 25 i

TE X/
50 -2
B/ (hr)
| & 157C 35°C 8
i; 40 ﬁ)b/'ﬁL\UZL\% & i
_’u % 20 2 ng ’@E
B 168192 288 ]

@ 20 2 e *ﬁ].*
R \

40 4

BEURL —

&
<)

BEf (hr)

10 35°C, 15°Cic B 2 FIR X LR DIREHEETF D
EEB X OCHIENA LS Y 54 F VEEORE Y X 4
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2. DV ERSEMS O WIZE BT & AEER A DE A
HERANTRZZF IR —LOEGHREZDDOE X
WCBISEATRER 2 TG BEMET OB T L IO H Z o T
W3, 2023 FFEE. 2 G FEAEMULHIEE (STED) SMERIC
HHANTFERA LT — MR T 220D X7 L%H72
WEAL, 2HFEIESHAASTEDICH LA L —
—RIEERH L2200 2R 2 Y67 STED M %
BT HEBR L THA%E L 7= (Ishii et al., PLOS ONE 2023),
R D 2 Y67 STED {RICLERT & 512 1.4 5 @22
B REE T~ Y REEM R T 4 2B B 284
SRER AL S 5 Z e ASAffE L 72 o 72,

2 FHNH

2% F 47— FSTED# - &
S
(W

11 2L R 2 STED BEMEIC & 2 #fEHik
e oBi%

e, 35007 Fu—F L LT, EEHETCLD
M5 SRRE D 2 67 BB DEH (2P-SRRF)
2D, [RITFRIC K 2 AARRGERES T O w8 % & FZ6E
L7z (Tsutsumi et al., Front. Cell. Neurosci. 2023), #&%
% - HRUEEE 2 RELT 228 TT—T 47727 b &
ML BHRERRER D F 2 27 — L OBHRIGE 2 51 VK
REDMBIZATREIZ 72 o 72

L 2RFEEE&
Y

M12 <o REEMR 100 umPEEEiCEBT % 2P-SRRF 854



3.4 ZHBRREIRRENRERA ZEERFT

ZAMRE R BB AERA ZE AP E . AR R O A & 2
D 7 MR X B AR AR EREH O ICT A e R EHW
LLTW3, ZD1DHI~ Y ADITENC D75 % (R
W5 327 7 IR0 A FEIRSRE & ET 3 % . B HRE
[HE DT b RFTRIEOMEERAICEH L, A HRFL
TeARBuZT 7 4y 7 EMEE VTS 5, 2023 4
ELUR DRFFEZ HEEE U 72,

1. 7Y 7 #illd O PR HE MR

(a) I7uva2 V7

NI TEAWZI 70y 7THERLS F 7T RIHEMS %
e RHLTED (Wake et al., 2009). P2Y12 > 7'
T & D s T2 OMER LS B, Z DB DRI
HEZFETT 5 Z 2 25 LT X7z (Akiyoshi et al., 2018,
Badimon et al., 2020), FIZREIC X b MAEKBEIFTICEHE
BXNYIACREMNMER LTI 7027 ) 725, BiE
DEEL & HITGEFEMEICHE < 2 & b A L7 (Haruwaka
et al., 2019),

TN % U 7 B (R MR o BB 1A E A3 & T b
2% (BRI O AT, = 0 BREIEEE O ATHEIEIC ILE
BB 70 & B % 072 ¢ REAB DS EECH 5 &

. 77 7Hmkao £I2HEEAREA
(378707 Y+ FREH
234 & 7‘!7‘%7 .

DIE

->

Rs3q ‘E oy
’ ‘ e Akiyoshi et al., 2018

Wake et al., 2009 Badimon, Wake et al., 2020

miﬁﬂggﬂ;ﬁ&?&m 1€ A PR E
RAE
o

CLON5IZ & 3 . .

N TR 22 BRI R

X R Sphingomyelin
1% P B A A s synthesis
o
/ / AR

TR bAoA RER 74 mzsat

Haruwaka et al., 2019 \&’ | Hashimoto et al., 2023

(b)) IF> raHA b
‘ WAEEH ORI

YEELMC L, EHICIORKEOEFEICI /BTy
THEELEE RS 5 Z ¢ & R L7 (Hashimoto et al.,
Cell Rep, 2023), 77 LY A < —BIEBKIEGIHIC 2
7aZ)T7RED LIS FTRARERCED 2 D2 ER
L. SAIEEEOREE & RRERZRL TV (Guo et
al., in preparation),

(b)y AV a7y radA b

IRENMRAF R 72 B Lo iR g o Rt cHF 5 L, &
R IClb 5 2 R 26 FEMEE & ERUEMH AN TR
Z FHWTHH S 512 L7z (Sugio et al., submitted), F72%
DR =R L LTIHE DGR O ZEN. B X E
BEEICHES LTS Z e 2R L7 (Kato et al., 2023),

2.807 77 4 v 7 EMBEOME

PRI & 277V 7 Ml & B 1K & IR 22 R Y = R P C
BET 2720, Anr 774 v VEMBIEMEL, 2O
SEMET I B 0 RIS X 2 e P [EI R B RERS & o fl i %
AJREIC L AT T MICBWTZ ORGP ZEIT 5 2
L&A S 2 LTz (Okada et al., 2021), Zhr BRERE
DA D 7 — &2 2l AEDE ANBNEEDEA 2 A

TV 5 (Tanisumi et al., in preparation),

2. K075 74 v IBEMBEOHE

' 'Eﬂmﬁ
R % & SR ‘ '

Sugio et al.,
submitted

A

. T
( ! 1
iy
g
Xz AN
\
,
:

R ARERIAE

RIBLT % rafathd

Galactosylceramide
synthesis

N BT E B AEAE S

Okada et al., 2021
Tanisumi et al., in preparation

BEEMERK Katoetal, 2023
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4 O RT LB RE

4.1 ERMITENREMIBIAZTARF
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L C. PRIFTEERTES 2° & F PR N ERAMAIET A~ & 35 & 4 2 1%
TP, HRESRIC BT % B 2o i fE o 57 i 3
WTED X REHNERIZLTWE2O0EHLMCLE
(Noritake et al., Nat Commun, 2023),

AFFZETIE. MRETIE IR ORGSR D & fth# O WG
WELET 2 & 2 iz, WRIRTEERTE 2> S 5K SEAL
(BT~ D iR [E B4 2 DREADD 7£12 & D 3EHRAYIC T L
Z DR B .o W O I B E I 3B 1 2t DR
FHIE IR O FEIC OV TG LTz, ZORR, @ fhE o
IR 2 KU T 2 YL (fthdE OWIMER L E < 72 21F
CHCOMMIAMIMED FA32), MELriEE s 2l s 5 2
TR LARL &Y, HEOMMMAERD A H-D W CiifE
PRETZ X510 TOTEZE(L L MAT LT, AR
RTSERTE & SR /M 0 a b — L > 238 X CAHIET
SHATEF 2 H R MU AD 7L > Y v —RRADER
WA Lo ABFSRIE, ITENENT. YA NVART X —IZ K
2 PR A SRR, 22 sOETR BN G R 2 B L TR
BOoTMEDERTH D, HAMOEE ) —FeshsdN
MIRTEERTET 2> & R FEAMUEF A D b v 7 X7 VR
DIRENER 2 S I LS CHEBATH %,
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LIFZEERM T, AR DG S, B T
DETHIFEER & 7 — & @t BT 7 L2 RERICIT-
TV, MEEEIOMRE., R, o F, BLEWEFDIE
BB A4 F 3 7 ZABIROAE., BA. EE), H2MEREEC
RO 2 EHLECE L TR TREOIHEZHIEL T
%, BRI, b b OIXEEE ORGSR & IR ERN
FRBC X DB oNFERT— &2, H2VIE, HFEFETH
S N Rt R R B E R EY) O MRS 7 — X D X A
F IR EBEET MM EIToT WS, EHIAT
. DEML MR, BAERLG o BEMEER. PIEEEIE
RS 2 Bk h & DEREE L ki & o R EEREHHIC
X OB BT -2 HIEST 7 aYy = 7 b 2 EEG
ALz a7 — R e HFHE T L EME T 5 2D D—Fik
LT, 7—XEMLFEZEA L 2023 FFEIC IR L 725
HEFAZHOWEALELE ULTUTERNT %,

T =X DODE/ING VADED T v F 2 TD
7D 7 — 2 FALFEOBIFE
F—RALTFEL IZ BEEFACE B HES I 21—
YarvORReEROBHT -2 e 2T 222 &0,
HHEHEFLOTFHEZ@mD 2 FETH 2, ARFOY
T2l —YariOWVWTTbid Z B2 WVWH, KKk

&AlE

Update L 7=
)L EFIL

K| RESH

(& T T IVIREES T

COMIRIEE 7 — X 2 W% 2 g TORMIL
WEEINTBLT, VELEZSATOVRY, AT
Mz oFoEE 7L e L THDA TV S Neural mass €7
N CTHIRFEOMK T — 4% £ O 7 — 2 [FEL 21T - 7.
Neural mass € 7 /W IZB B S, MHFE S5 X —
R LTEENTVWE, 7YY TNILTY T 4 LR
¥ (EnKF %) % F V7 il 7 — 2 AL Tk (1 15) % BI%
Lize COFEERRINT, B/159 A — 2 ORI EE
2L, BE/INGYROENE T v X2 7T 5 LITK
WlTze F7e. ZORER, FATHATMRARY frRa
=2 HOTHRE SN TV RO E/INT Y 2D
L BRI RSB S hie,

D &S %7 —ZBEINITUC K D | AR ESD

AR 2170, HREEEI O IERIE X 4 3 7 R12HE
H U 7RSSR O BIR, X 51213, SRR e
REBRZE DR ML A F I 72 OE ORI Z H
59,
Hiroshi Yokoyama, Keiichi Kitajo, A data assimilation
method to track excitation-inhibition balance change
using scalp EEG. Communications Engineering, 2, 92,
doi: 10.1038/s44172-023-00143-7, 2023.
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15 EnKFRIZ X 267 — X FLoBEEN iR OFHHl 7 — X KRS & BELE 7L OERLS 2 isReRS 7 —
ZDFTHE ETNDNT A —ZHEEZBRINATI, SHUCEIDBIT -2 e BHET VL OREZFTER L. XD
EOENETMIL DT ET AR5 X — X DRHZLORIREDAREIC R 5,
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A FRAITEIRETFE 2021 £ 9 A B & 7z MRIIC &
i~y B IHREHEL TV LEHMTH 5, 2023 F
IR LITCE 24 - KERA 1 B 2RI A 7S, &
FTIX 2023 FICHEL L 2 MEMNT 5, BIEHIDS
FIRHEWZD, DU T 258X 2 T £ 7270 07E
FEEE (TGRS T 7% ) TEFS IR ICBAAA L 22 IR D R T
B2, EHPFCHLA LERIZOWT HIRL IC¥RHEE R
CREDNDOH 70, SHITEHFTIE L TORRDHHE
RHEBEINTHEZ TV e pliffan s,

1. Morita T, Takemura H & Naito, E. (2023) Func-
tional and structural properties of interhemispheric in-
teraction between bilateral precentral hand motor re-
gions in a top wheelchair racing Paralympian. Brain
Sciences, 13: 715.

B R rRE LB S R R T i E B 2 L B S 5
TRICEEDD 272 MNRE LT ZAR—YTH B,
NETHMAFFE LB ZNRE LEMRIEERCAR—Y
BEADECIThN T & 208, HRgFRE LB O 7 2 — b
WKBOVTEWAT 4 —< ¥ R % EBLT 2 Wi SIS
BRI TITONT IR o7z, ZDIFSETIE, BHiGT
e LBAICB VW THBR LM EEZ D7 RV — b 2R
£ L7 MRIZEBRZITWV., Z OMHEEE - IS O RiEz o
M L7zo 18507 MRI 7 — & % @5 o FBE o b Rt L
NOHRGF & VI T AR =Y OFEERD B % fth o K5k
ZINE L B U AR, Hg TR EHR O 7 2 Y — M
i 1] D — JE B B O ] 2 3 5 % 1 B ARAE TR D P D
Ay b — VB HRTRESEL S ZEHAPHLPIT
%ol FFEOMERNZ, OHERFZHEH L TV 5 EEHS
RSN o7z, ZOMIEIET —RRAXT 4 TIX
H Y WENRBRICEESRVEDD 205, 2O X 57k
RyEoh/-EHAORENDO—D U CHM T L
DFL—=r 7Y ORI & o THERM 0 g% X 2
% HEMERIN U TR B R Z(EBE T 2 e RE X
b b,

2. Takemura H, Liu W, Kuribayashi H, Miyata T &
Kida I (2023) Evaluation of simultaneous multi-slice
readout-segmented diffusion-weighted MRI acquisition

in human optic nerve measurements. Magnetic Reso-
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nance Imaging, 102: 103-114.

WEZE P MRI(diffusion MRI; DU AMRI) 13 & hE
Rl D I ERAER 2 IR REE T 2 E—DFIRTH D, 5
H TR AL ¢ BRIZEICB W TIL Hn s Tn 3,
BE AMRIGHAITIEZY ¥ 7 v a v + EPI(ssEPI) & M
EhaFENHVSLNTWS, Ll ZOFEE E
BIEE CHSG O — BN T Y — T 1 7 7
ZIPECDZREDREDEDH 2, 20D & BRERETHIH
MR DHEMRMER T D 2 gz R e Lk dMRIGH
B XVBHIEINETRPHETD o7z, ssEPIDR
REGART % /L LT readout-segmented EPI(rsEPIT)
EORESINTE L, RIFRHHIRWZ EHREATH -
Feo MEAE SEPT ¥ BKAIRE R 5 4 2 (SMS) 2HlliE % #7
A7 SMS rsEPLEDFEL S (Frost et al., 2015),
X DR WEHHIREE T rsEPT %% Fl W 72 AMRI Gl E AL
END ZeAfFEhTnd, ZOMETIE, 3T MRI %
FWT SMS rsEPI %% v 7z AMRI &HHI 258 % 5 A
ENFICHEML, HeE»5/7 505 AMRI 7 — X D
PEDI, FERTE (SMS ssEPLIE) TR T—X e ED &
ICER DM L, ZDRER. SMS rsEPIETEE
Hlx 7z AMRI 7 — Z IHRAREMLICB T 2 HERDOES
BREDT—T 4777 bHVPEWT &, HffEr» Sl
NBIBETEDEDIENZ EBHS PR 0Tz TDT
13 SMS rsEPI#ED b b AR Z MR & L7z AMRIGHAI
W LB TH 2 2 2RR T 5,

X 16 SMS ssEPI ¥ SMS rsEPI T & h 7= 1k
A3 D KiE 5 (% b-value i) O LLEL (7 © SMS ssEPI;
£ SMS rsEPI), MHRIZEA DD I WSS (T1
TRANEIR) 1B 1) B HRER, BN BT 2R DS, B
FO/NMDNLEB %R, SMS rsEPI T& 5172 T
3. B E S CIRRAE DR DEAI/NS N LA
BB B, KF Takemura et al. (2023) & b %,
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5.1 ZHFEWMRE

ZHTFHMHEE TR 2HTFHOLHFMA X — > 7 HHM
B(2H) & 3/ONETFROCHEMEE (18) 2 EELTBY., i
WAL D HFRFE ZHEE L TW 5, Biczhxc, HE
%8 E HICHEET 2 7oz, MR TH 2 26T
HNFMRA XYV TEBERS AT LOBELEDTE
Teo T OB 26T BN I HOEH f il E 2 E & M A
AAEDDOT, MMEFETOE S MO ERL T TR L
T OB ST FIEHIRE ORI Z ATREIC 3 %
bDTH b, FE, ZOHEEBLHWI-HFEE LT, #
R TOSEES TRC R ARZEDEEA X =
¥ 7R LA B 2 BUNERE & Vo BHIEALA
A=V TERTo TS, ERBEETIC, B2 20
EDOL—F—12&VA v L—F -2 27 LDEEELT
W A R=T Y TR LD S NEZMALEY O 2 T Iihit
WX BIEHALEATHEIC T 2 =D DTSR 2 1T-> T & /-
AL ZAUTHNIZ T, MENOCHIBEIRTRER & ¥ XV B3 75
WA & v B B F LECHERT 2 22
R LTV 3, SEEIIHHDCOSNENES 7 F 7T DRSE
WKL, B—>F T AL VT Y F 7 2D
L 7z (Shibata et al. 2021, Ueda et al. 2022), k&N
2T, RAZBRHT 2HEFRET 70— 7 OBAFIC D K
WLAVIF YR A rDIT ) VERERDOBEGRE
LI LIz, SHOEME LTE, HINEEST% 25
TR 3T TRAICIER b ® D, NEbx g7k
D§23ZeT, Ml DFEREITV, RO FIENEZ €
ZR—F 5T &k o THINUPERE D Bl & 72 2 57 T B AR
ZHHSIZLTWVL,

52 BFBEMEIRE

BFEMFEEE. 2 FEMBEIC X A RNBIE (in
vivo imaging) ¥ ATUM-SEM 8% % & — 4 L R I A G
DRI BEMEBAE W, REEEEGR T — 2ty
FC. KIMEEDORFHRESR v bV — 27 @i 217 o Tw
%, %720 ATUM-SEM 1% D8 T s I 3 158 72 il
SR PEE 52 > A 7 4 Blade-TEM %3 A L 7z, Blade-
TEM > R 7 L %@ M T 5725, Blade EH® Grid Tape
WY R EIN T E 5 X5 ATUM 2808 L7, &
512, Blade O &L D728 Script ZFFRIER L. KEE
BHEEBRORT 2T L 7zo ZORR, ATUM TV —%F
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v MR ERD 50 nm JEOEKEET A 1100 42
% Grid tape (IZ[AIINF % Z 212K L. Blade-TEM T 1.1
mm x 1.6 mm ¥4 XD EFEFEHBERZ 2.2 nm/pix D FRE
THRE L. S00TBAEROEGR Y 7 A V2R L7, &Y
WCBEZELyAZES L, BEYIA 1KH 72D 15000 KU
RAZAVEFEEGREEY X =Y 2GR L, YRHEO7 Z
A YAV MR EDEBIHE T 22 DTV S,

5.3 EEEEIRIREINE

ERBSEETE IR ETIX, 1BDT77 25 MRIE 2HBD
37 AIMRIZATLZEM, HHT222bi, L MB
FUEHYMRIZNET 27 —XR=ZA2BEL TV 5,
K7 PN e OILEFR R HEE L. AR5 X — & —I[Y
KO- DOHH MR EFHIIEDBF, b MXOHEE & FERE
DOEEIZOWTIIEZED TWVWS, ZDIEH, BNEHRIC X
2B HIC, ZHaiiRIL R SE L, KB
BEE RAENTIC X 2 FEMRBO Y R 7 2 ) &4 T N4 F
~— N —BRREHEL TV B,

I, B MR T 2IMRERIMNA X —2 v JHH%ET
. ZEXY T4 ARE-EEIROMEE Lk EEIC, ZHiE
ST 2 KHB T — ZUEPHED S Tnb, —/ T, I
FEREDIRMRICIX, FEMD D TID 2 BRAEIC K 2 BRREEI GG
. B T 2 BREHE ICRHME L 2B ETH 5,
EARIEHIERERTE T, S RS L Gl 2 i
L. BHEHERAFZEIC BN IS RTRER 7 — Z X — 2 DR
ZHED TV S, 2023 FE1E, BEHEBR Y +—~<v b2 LT
F77 7 PAXYE—FDODICOMICHEHLL, ZDA >~
A— b BRI BEGLE, 57— 2 X—2{LAA]HE open
source platform T& % XNAT ¥ FEERKERITZE C&F &3
% NIFTI 7 # —< v + OFSEN 7 7 A4 WIS ERERRE T
» 5 BIDS & oiffic, JEv M EREEHY MRI E{G O
ISZAT o7, s 2B, R LB IGH TR R
EXV T 4 OMMRI 7 — & (HiEH MRI(T1, T2, T2*3&
AES). FERERT MRI(ZCHHRF: resting state IMRI, #f#
#E: task IMRI). #EE( MRI(diffusion MRI), MR &~}
ZbRRAC-RY) e L. BB, AFDFTRER 7 —
K NR— 2R BIE T, SHiRERIEFEIFZE LI, MER
AE. ARRPERETE, K5 OWtEREE. BERERA R b J 4
FEEICB T 2 RE AR MEicowT, BN 14 1
%5604 N D#ERHE (TR 3078 A, #2526 \) © T1 58
EE T, 72BN DY 7 A2 v 72T o4
R RIGIFREIROARFED I/ NS W, PRREIT/NE



WV, KIEEZDKE W, IEHED4DDNA F X4 T 5%
HIFRHE - HEMERE L BIE LTV 3 Z 2 AR E M7z (Okada
et al. Mol Psychiatry). 7z, Th o DFEMREDMIZ,
ARSI RIS BT 2 BLUR E HERDFEET 5 8 R
2L T, 5,549 A0 T158F MR Z i@t L =458, 450
FELEHREDOREREDS X EREEZE(LD X — 9
BH & 21272 o 7z (Matsumoto et al. Mol Psychiatry). %
Too —HALFEFIHBIE L U TSR AR 7 — &2 D fitf
22T AN, RPN CREE R T -~ e Lk
FRREIC TRERERTE L 72 (Sugiyama et al. Front Neurosci,
Kida et al. Hum Brain Mapp, Taniguchi et al. Cereb

Cortex)o

5.4 BRYIMRRRENE

BRI AL, BB YERIAR O TEE) % & O IRERE 70 fif
RECHENTS 2 Z LT & BN FEREANTH 5, LT
Fi, ¥ F T RAREOTE - FEIHE AR E]EE DO FERERY
Wl e BIRESIE 2828 T % & & b, BEUEMAEERBIC
B3 2 ML HMTEE D BEE I 2. LRI 2 HEHE L
THEMEBOMIAICIAC BT 2 2L 2HE LTV 5,
2023 FEREEICHERD D o 7SI OV TN ICHEL T %,

LGI 312 X 2R AL 28 L & F 7 ZURZEDHlliH

LGI3IZLGLI 7 7 IV —#EZFD—DT, t D#EEF
AIREAT T AIAREE IS L 285 F e LTHISTw
%, L2 L. LGI32IE D X 5 Rit&pE ofilfElizBi b - T
W5 OpFHISATWRY, FE, LGI3 OHiHEE T
BeE R AT U7 A5, LGI3 2327 7Hifdo 1 ETh % A
V7Y RadA bhrogitdin, GHEOMEROY v
JRARNRT ) —RIZRELTWEZeBbhrolz, 5
12, LGI32SADAM23 b ALKVl F ¥ 1D % 7 R
X7 ) —RZBIBREEZFBEL, ZORIBIZX->T
KvlF ¥ 3B WAP T2 dbhroiz, £#ZT, LGI3
W&o THIENE L 2 EFRFIRAEIC OV TRE R F 4 X
A Z T B SIS 3 2 & F T A 2l L
72o TOFER, LGI3 R~ 7 2 TI3EFHEIC X > TH
FEIND > F T AMLEOFIAT B HEEZ I TV 5
Dol AR Y 2B B S F T ADEHRT
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AR, Kvl ¥ 2V ORHEFANC X o TLGI3 KB~V R
CRBREEER Lz, L2L, LGI3 RIE~ v X Tk,
KvlHEAIOREBIR SN R ol 51T, MIRZZE
TBANL TR UIRR, v 7 A&7 7 —FIZ
JRFET % Kvl F % RIS K o TR A ZRENHIE S h
TWwbZebbholk, TNHDRRIZ. LGI3IFHEIZRIC
BOVWTKvl F ¥y 1 VOREZHHEITEZ2ICkoT, &
F T RLEDFEHIF B R FIE L T a 2 2RRS 5,
(Miyazaki et al., Cell Reports, in press)

DYTI12 R F=7EFIN Atpla3™/~ DIREMRMT

tFNaRY7Fa3¥721=v I (Na,K-ATPase o3)i&
EFATPIA3 OZRIF, BKCHEALR CYHEA LR
D5 Y, DYTI2Y A =7 (BAMFIED R b =7 8—
F UV =X o, PR E. CAPOS SEMERE) Z 5|
FRIT, T LRIERPHEA P L A2 EZRL LT
FH - EEMINE 22 NaRY T FICBEE L -
MREERICBWT, LIRLEMIN2/M80o—2TdH
%, ZTNETIZ, a3 ¥ 72—y MBETATRRETY R
Atp1a3t/= 3. BKK - IR b L 2 (B R)
HBibz e, DYTI2DEREFICR OGNS X5 iEdESE -
JOHAREOMRHEREET 2 22 WMEL TV S,

BRA ML AR ER 3 TREEE oEEL ) %>
FIRAVLRVTCHET 570, REWCRBR LY ADH
TERLL 72/MiI 2 5 4 ZREARICBWT, 5 FEAEMER -
Tk i GABAFEIME S F S R LER AR ¢
Atpla3t/~ ORITHB L. #5 2B Y D FEE
JRFENCHER L. ¥ > Zfifd (Vg = - 30 mV) 225
FLER S N2 M S ) T AR E R (IPSC) D RITHIRE R AF
P (GEEFR 10 - 500 A /100 ps) % @il L7z, FIEGRE »
IPSC#RIEDHHBIHAERIZ 100 pA /100 pus TRIFI L, B4
¥ Atpla3*™/~ ORITHI IPSC OIRIEICH 72 221358
bRk otz, Ll Atpla3t/~ 5tk L 7= IPSC @
IRIELX, J9 O FIBETF (40 - 100 pA) ITBWTEHAER XD
HFELLIEITL TV, ZORBRIE, DI 7 2
DTS, Atpla3t/— 2B 5 2 b L RFFEMEE)
BEOMFEMB TH L I BRI L T\, RFEIEHET
Ke OHFRFFE L UTEIT Lz,
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178 - KD TNt X —
T IL AR B —FAHEE

TANVANRNT =%, MEEEE L TS 2 - DIFE
WWENLERY —LTHh, FiT, 77 /HfEY A LR
(AAV)RZ Z—2 L v F T4 VR (LV) RT7 X —HIH5EH
XN TWwb, RIFFRETIE, A AVRIZ X—2 VRS
X —DREFHURDHEIINTEY, BERIZIGLTYA
NANRY Z—DIRMEEIT S Z 21T & o TIHAMGE Z Htk
LTW3, ¥/, HILOLWIANLARY X —2 AT ADRF
. REE MR 2RO A BIERE IS B U 2 Ml > 7' LR
ENFHOKEIRIHICER D HA TV S, 2023 FEIF. X
D & 5 BRIRFIEE 21T 5 720

(1) PhEEBEREMITICA IRV A N ARY 2 — DI X
2 FL[FFFE D HEHE

T ANANT X =%, WREREMAERITT 200
HARY =N THY, EFE ZOBREIELEHE > TRT
Wb, RIFFRREEZ, X7 X—a7e LTOEREZH-TE
b, ENANOIHEED S DEZIGU T, AKX A TD
AAVRI Z—H 2 VI LV R X —DiMtETv, H[HE
MoEEfEL TW2, 2o OHFAMIEDOHFN 5, 2023
EREE. SO FR I NI ( THVIE HEEY 2 by
Kok TESVIES BRE AR, Rz Y (1. RIS L O
HFEFIHFZEIC & 2 3¥08E)) 2)).

(2) Mgtk - ERS = 2 —n Y icBT 2N ZF
MERERDTEVEIRIEIC X 2 Hi 78— ¥ Y Viiiaiik
Y737

NR=F Y UFRE. BED SREIRCEET T 2 F—o83
Yoa—uYOENICX > TRIET %, L-DOPA 5.3,
N—=F VY VIRD ERIGEED —D7H, KiSeik - REH
Hf=2—1 > (Drd1-MSN) ® D1 ZEKIEEZ T 2
L. BITEFHY LTORFAY T 2AHT 5, AWZETIE.
X DREWEH O I WVIREIEZ ST 5 72912, L-DOPA
DIERRTH % D1 ZHEERD R THARET 2 PKA > 7'
MMEERDIEE R EE AT, X TVAAVARY =2 R
TLAEAMALT, X—F Y UREFILS Y AD Drdl-
MSN THEMIZ PKA ZI1EYE(L L 7z (PD-PKA v 7 ),
PD-PKA =Y AT, N—F ¥V VHOREIREE TN Z
VAFAITOEWDIERD LNz, £/, PD-PKA~=V
2% FWT, Drdl-MSN 055 TH b, 2D KIKELE
O NTH 2 REMEIRICBWT, BRREK L Hic,
Kb Bz B B BT % B RO U TR IM R B 2 & KIS A%
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ANDANEH LIz EDINERMEHT LIz 25, Rkl
HORBZ K- b5 2HREIEF SNz, BIfE. PKA
DR THEET 2 FERY 7 F A TO—DIZELTD
[FIRE DT 2D TNB . 2 TH D,

62 EEFHEBMENE

MNAMIRZERERE 2> & DIEICIS U TR FRE#HY (=
TR, 7y N OEEERHES b bIic, FEEREMN DM
¥, 72 b NTEEFREEY © F W7 R - BEE
ISR AT o TV 5. 2023 FEEEIIRHS, IR OWIFEICHLD
AT,
(1) BBE R AR AR EEAETE 2 7y P ZET IR
e O AL

ZRetEEr I35 IR A1, O T FL T A O 2 ge PR IR 8
B RBLL DD in vitro THERICHEIEFTREREMRATH D,
PRSI BT 29 F A A =R LB DIz DY —)L
HBHEVIHEEREDY —R2 LTR2ERY, ZNETIZ
< U AT, WIS D& IR, JEIGHA AT, B A R
lizzhZzhflY§ % Naive 2, Formative &, Primed
B ERIN 28O LRENSMSE LI TED, 2
DFEHEfNT T IED shTws, — /T, v b
TR SHERSRIE R RT3+ IS E A TV 2 ZHRENE
#rlifidld Naive ZREMERMIIOATH 572, £ T 2023
B, HLERBEDOIY T 7 X ol Ehsg 7y b
TV 7 F R gflifd (EpiSC) % ZE KL - MR RER
HBRFMZIRE L, £ DZRMIRESHIIIIEFA D ¥ DI
WY S 22 iRz, ZORIR, 7y FOBERELY
72 A b % Activin A, bFGF, ROCK [HEH(I, Wnt [HE
Al Z BN U 7255 hCRE R 3 2 & 08 U CETE - JR
AlREZR EpiSC & LTHINL XN 2E Z b o7z, Kok
P~ —5— (0CT3/4, SSEAL) 1T & 2 0 Kk N fn T3
WEHH» 5, 7 v b EpiSC 13 BRI % /MR
Z 0D R Z e L T e, ZREME ORI T
1, in vitro FLFEENR T 7 b —<ED 5 =FRE ML
REDRERH S 7 —77 T, MMIIE AR D F X J TERAEIZER
H5T, CTNEERBROIE T IR NORBEEZ %, &
7z, EpiSC 7 & A% JERK X & BMP TR S % L inIR
AFEHIRUERAIAL Z LA E T & ey TR TFOTER W
(Prdm14 KO) $h# 7 v b OFRRICBHT 2 &, Bk 9
HEICIBFEEETE 2 Z PRI, BonET



ZHEMING S 2 L IEHRES 2G5 2 dTEL, LD
FRD S, 7 v  EpiSC AL O &E i iE p3 e &
3 R ARHAMBT O T8 75 X MITHE T2 Z &R
BXNd, FHZ EpiSC 2 RN 2T ZIEO L 72D
BIFEGHED Y 22 B THHFPIOBETH b, 3%
A7 A TERER D EEA: 3 K X 2 2 R U 72 8 s T2 E)
YIEELC R T & 2 L IfF S 3 (Iwatsuki et al., 2023,
Cell Rep Methods),

6.3 ZMEBEIEHERITE (E7I/LBYKRRE
S

2021 4 4 A, ATERRGURENT = & AR AR B AR AT = A3
aah, ZRELEERERNT EORE SNz, AT ET
&, B FREEY B & Ok A REAEB AR B T
ZYUR 7y bEMRe LT, G, fikEEEIO in vivo
FHHRIR NI 2 R & L7 ATE T &2 & o 7 2 RE 8
W B A PERRERENT 21TV, BRIER T, 0T OEEZ ]
LR B 2HNE T %, B TFUEBMERED 5
WIIEIFEESER, RET 2B FREY YR - F v b
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BERHWTUTROEBEIZOWTIEN 21T o TW3,
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TEH Btz (AFRSERSERR  SRAMTENFEERREIA SR B0%)
“Probing the social mind with electrodes”
W R (AT MRS ST BuR)
“How to seal tricellular contacts in epithelial and endothelial cellular sheets”
il F5in (BT 2OCFEEMEE  HEEER)
“Spatiotemporal manipulation and imaging of signaling molecules in neurons”
R MR (ARFEATASCT SRR E  BIE)
“Pathophysiology of Parkinson’s disease and therapeutic mechanism of deep brain stimulation”
W RA (ERREMIERT  RRERRAIEER RHEMIER)
“Visual adaptation changes the perceptual interpretation of occluded digital numerals in humans”
Liu Chang (ZEBEZARFZERT MHEAREERFIISLERM  RHERFFR)
“Structural determinants of the inhibition of M2R by Sigma-1 receptor”
HH EKR BRI > X 7 L REE DY GE(LIMFRRE) RHEZEZ) “Exploration of genome diversification underlying
speciation, adaptation and disease”
b IR RN BRIRMREIN IR Y HEBUR)
“PET study in CNS drug research and development”
Ik /A R KEITICRT 0 F R BB E 08 dE3E%)
“Gene therapy for DRPLA model mice by CRISPR/Cas9-mediated genome editing”
B BB IR REMIISERT > A7 LAERRE DY (HH)  B1E)
“A new skull clearing technique for in vivo optical brain imaging”
IR R s RAIsErT  IeENEE DS KEbiE)
“Functional impact of short TDP-43 isoforms on protein aggregation and splicing dysregulation”
it B BTN REISTRT B2l REEBEAE)
“Missense mutation of NRAS is associated with malignant progression in neurocutaneous melanosis”
Wit SRR (RERRFE b MTERE(LIFIE > X — ERINHSEED S REEHEEIR)
“Characteristics of auditory steady-state responses in nonhuman primates and effects of NMDA receptor inhibition”
A (REERE e MTERELIF S v 2 — BN R T 4508  FEBIZ) “Development and evolution of ocular dominance
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Neural Dynamics and Information Processing in the Brain and Body

HfZ : 2024 2H8H~2H10H
BT Wiay 7> Ly Aty 2—
PA=EA PN
Day 1 (2024.2.8)
Session 1 Chair: Yuka Okazaki (National Institute for Physiological Sciences)
Talk 1: Ken-Ichiro Tsutsui (Tohoku University, Japan)
Talk 2: Sven Bestmann (University College London, UK)
Session 2 Chair: Hiroaki Mizuhara (Kyoto University)
Talk 3: Til Ole Bergmann (Johannes Gutenberg University Mainz, Germany)
Talk 4: Keiichi Kitajo (National Institute for Physiological Sciences, Japan)
Session 3 Chair: Yukie Nagai (The University of Tokyo)
Talk 5: Risto Ilmoniemi (Aalto University, Finland)
Talk 6: Satoko Koganemaru (Kyoto University, Japan)
Talk 7: Tomohisa Asai (Advanced Telecommunications Research Institute International, Japan)
Day 2 (2024.2.9)
Session 4 Chair: Kazuhisa Shibata (RIKEN Center for Brain Science)
Talk 8: Motoaki Nakamura (Showa University, Japan)
Talk 9: Matthew Brookes (University of Nottingham, UK)
Talk 10: Rieko Osu (Waseda University, Japan)
Session 5 Chair: Takuya Sasaki (Tohoku University)
Talk 11: Oliver Tiischer (Leibniz Institute for Resilience Research (LIR) Mainz, Germany)
Talk 12: Makiko Yamada (National Institutes for Quantum Science and Technology, Japan)
Session 6 Chair: Makio Kashino (NTT Communication Science Laboratories)
Talk 13: Shinsuke Shimojo (California Institute of Technology, USA)
Talk 14: Takahiko Koike (RIKEN Center for Brain Science, Japan)
Talk 15: Kaoru Amano (The University of Tokyo, Japan)
Day 3 (2024.2.10)
Session 7 Chair: Sumiya Shibata (Niigata University of Health and Welfare)
Talk 16: Marta Bortoletto (IRCCS Istituto Centro San Giovanni di Dio Fatebenefratelli, Italy)
Talk 17: Kazumasa Uehara (Toyohashi University of Technology / National Institute for Physiological
Talk 18: Junichi Ushiba (Keio University, Japan)
RAR =y ay

2.16  McGill Univ- NIPS Joint symposium & Workshop
HE 120243 A4-5H (YR v L) 6H-15H(V—2>av )
BAfESSAT © A BREEWF ST

FIHE LA A PV
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Regular Session 1
Jesper Sjostrom (MU)
2-Photon optogenetic mapping of visual cortex microcircuits
Hiroaki Wake (NIPS)
Multi-cellular dynamics and their manipulation
Keith Murai (MU)
Molecular and structural analysis of astrocytic complexity in the CNS
Saeka Tomatsu (NIPS)
Action in unison as real-time social interactions in macaque monkeys
Keiichi Kitajo (NIPS)
Data-driven approaches to metastable synchrony networks in the human brain
Regular Session 2
Derek Bowie (MU)
Re-imagining the role of AMPA receptors in glutamatergic synapses
Yumiko Yoshimura (NIPS)
Experience-dependent functional plasticity and visual response selectivity of layer 6b neurons in mouse visual cortex
Aparna Suvrathan (MU)
Synaptic heterogeneity diversifies Purkinje cell timing
Ryosuku Enoki (NIPS)
Circadian clock under extreme cold environment
Kunio Kondoh (NIPS)
Regulation of inflammatory responses in adipose tissue by the ventromedial hypothalamus
Regular Session 3
Tomoko Ohyama (MU)
Circuit mechanisms underlying the action selections in Drosophila larva
Takaaki Sokabe (NIPS)
Elucidation of functional linkages between sensory receptors and membrane lipids
Kaleem Siddigi (MU)
Cardiomyocyte orientation recovery at the micrometer scale
Yoshiyuki Kubota (NIPS)
Large volume EM with high-throughput imaging system - a trial study for marmoset cortex neural wiring
Rie Hasebe (NIPS)
The Gateway Reflex: a novel mechanism for neuro-immune interaction regulating tissue specific inflammatory diseases
Early Career Researcher Session 1
Christa Hercher (MU)
Characterization of cerebellar astrocytes in health and mental illness
Sylvie C. Lahaie (MU)
Characterization of astrocytic primary cilia in central nervous system health and disease
Takahiko Egawa (NIPS)
Identification of physiological substrates for depalmitoylating enzyme ABHD17 in neurons
Megan Ng (MU)
Investigation of cortical glycogen distribution in a mouse model of Alzheimer’ s disease using light and electron microscopy
Daiki Taguma (NIPS)
Assessing the impact of denoising on diffusion-weighted MRI data on tractometry analysis for the optic tract of glaucoma
patients
Early Career Researcher Session 2
Liu Chang (NIPS)
Structural determinants of the direct inhibition of GIRK channels by Sigma-1 receptor antagonist
Sabrina Romanelli (MU)
Determining the role of TOMYT in the stabilization of PINK1 on damaged mitochondria
Jing Lei (NIPS)
Temperature detection by TRPV3 in skin keratinocytes and its regulation by TMEM79
Jean-Christophe Boivin (MU)
Heightened response to noxious cues following development in a noxious environment
Raymond Burton-Smith (NIPS)
Post-acquisition super resolution for cryo-EM
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Special Lecture Session

Yugo Fukazawa (Fukui Univ)
Quantitative and high spatial resolution localization of membrane molecules by SDS-digested Freeze-fracture Replica
Labeling (SDS-FRL)

Workshop (3 H 6-15 H. i)
ZA=F AN
3H6-8H : Cryo EM course (Kazuyoshi Murata)
3H11-15H : Volume EM course (Yoshiyuki Kubota, Nobuhiko Ohno)
FMEERE - 5 3/6-8 AEBEZERIZERT - BIRSFHIX  Hosfis i I T 168, s A A e
3/11-15  ABZEWIICRT - (LFHX 2 S 3 REPY - EEAE, SKEPY - HEHE

2.17 Interdisciplinary Institute for Neuroscience(lINS) Bordeaux— NIPS joint symposium
“Shedding Light on the Brain with Advanced Neurotechnology and Biophotonics”

HE 120242 H5H-6 H
%Fh : Broca Amphitheatre at the University of Bordeaux
Program: Day 1(February 5, 2024)
Opening remarks (Local Organizing Committee)
Session 1
Hideji Murakoshi (NIPS)
Optogenetic manipulation and imaging of signaling molecules in dendritic spines of neurons
Laurent Groc (IINS)
Exploring the neuronal membrane and extracellular environment at the single molecule level
Taisuke Yoneda (NIPS)
Experience-dependent plasticity and visual response selectivity of layer 6b neuron subtypes in the mouse primary visual
cortex
Session 2
Hirokazu Ishii (NIPS/ExCELLS)
Advances in brain tissue two-photon laser-scanning microscopy utilizing novel techniques
Fred Gambino (IINS)
Two-photon imaging of decision function during motor planning
Hiroaki Wake (NIPS)
Holographic microscope for multi-cellular measurement and manipulation
Naoya Takahash (IINS)
Distinct roles of cortical layer 5 neuron subtypes in tactile detection and learning
Session 3
Kohei Otomo (NIPS/ExCELLS)
descSPIM: user-affordable DIY light-sheet microscopy for cleared tissue specimens
Mathieu Ducros (BIC)
Lattice Light-Sheet Microscopy for Neuroscience Research
Masaru Ishii (Osaka University)
Intravital multiphoton imaging dissecting immune cellular dynamics in vivo
Valentin Négerl (IINS)
STED imaging in the mouse brain in vivo
Kohei Otomo (NIPS/ExCELLS)
descSPIM: user-affordable DIY light-sheet microscopy for cleared tissue specimens
Jean-Baptiste Sibarita (IINS)
3D imaging at different scales using single-objective light-sheet microscopy
Program: Day 2 (February 6, 2024)
Session 4
Nabekura Junichi (NIPS)
Remodeling of S1 circuits in chronic pain model: towards clinical trials
Mario Carta (IINS)

Cellular coding of temperature in the mammalian cortex
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Takushi Shimomura (NIPS)

Voltage clamp fluorometry of two-pore channels reveals a unique movement of 2nd S4 helix
Mathieu Sainlos (IINS)

Protein engineering for the investigation of endogenous synaptic proteins
Discussion

Closing remarks

3 ERERMEICK PBEZELFEE

3.1 HEIEMTHIREE 21T o ICABEAMRE & OERAZE

CHEARIEH PEFEEICE )
FFEIIIFEHE : Andrew John Moorhouse(UNSW Sydney, Associate Professor)

Cheung DL, Toda T, Narushima M, Eto K, Takayama C, Ooba T, Wake H, Moorhouse AJ, Nabekura J (2023) KCC2
downregulation after sciatic nerve injury enhances motor function recovery. Sci Rep. 2023 May 15;13(1):7871. doi:
10.1038/s41598-023-34701-y.

FEEREIAIC BV T KCC2 ORFNIZFIIR T T 5, KCC2 OsfiflFB R % F T, MiERE G % O T b1 A ET M s
Z2KCC2RBRTEZTuy 752 ., HEMREERIEINELE Lz, XHEHET A & N7z BRI~ D GABA fEEIE S - 7 X AT
DL HHEE N, FHEAD AT D EIANT ¥ AHEESI N T, EEMICEIT 2 KCC2 & NZRATEE O EEICEHS L
TV Z EHRBE Nz,

32 TOMOEREERARICK 3 ELHX

CUMEBR > 27 F LI ZEERRT )

HFEFFHEE © Hyoung-Kyu Kim #d%, Jin Han ##% (#[E. Inje University)
Tang X, Nishimura A, Ariyoshi K, Nishiyama K, Kato Y, Vasileva EA, Mishchenko NP, Fedoreyev SA, Stonik VA, Kim
HK, Han J, Kanda Y, Umezawa K, Urano Y, Akaike T and Nishida M (2023) Echinochrome Prevents Sulfide Catabolism-
Associated Chronic Heart Failure after Myocardial Infarction in Mice., Mar. Drugs, 21(1), 52 doi: 10.3390/md21010052.
WERARY & LTl 27z Echinochrome A (Ech-A) &, (OB MRS 2 2 BHE D 720 LK REANOBILRIS 2 HE S 2
LMo EZED TnD Z e 2H LI L,

HFERFKREE ¢ Sang Geon Kim #Bid% (#[E. Dongguk University)
Nishiyama K, Ariyoshi K, Nishimura A, Kato Y, Mi X, Kurose H, Kim SG and Nishida M (2023) Knockout of Purinergic
P2Y6 Receptor Fails to Improve Liver Injury and Inflammation in Non-Alcoholic Steatohepatitis., Int. J. Mol. Sci.,
24(4), 3800 doi: 10.3390/ijms24043800.
RIEMRHEED GPCRTH % P2Y6R I & b5 ) 47 — & N—Rfig#fin & NASH BE O THESBEML TV 3 Z e L1 L
o, ZZTP2YGRRE~YY A ZHWT NASHREE T L TOMEREZ HAR v R L R L2 2 25, W& CHF¥EEICE
BREDPRONED 5722 825 P2Y6R IZ NASHIEEDOHEITICIZBEEG LRV Z e L 2 iR o 72,

CEMIEH MEFEEDTFEHRFT)

H[FEIFEE © Luis Carrillo-Reid (National Autonomous University of Mexico. Associate Professor)
Agetsuma M, Sato I, Tanaka YR, Carrillo-Reid L, Kasai A, Noritake A, Arai Y, Yoshitomo M, Inagaki T, Yukawa H,
Hashimoto H, Nabekura J, Nagai T (2023) Activity-dependent organization of prefrontal hub-networks for associative
learning and signal transformation. Nat Commun. 2023 Oct 6;14(1):5996. doi: 10.1038/s41467-023-41547-5.
KB B RTBERTETIC B 2 BMER OIS v V=208 D XS IR ENZDITDONT, 2HF A X = ¥ FHi & #i
FENR— 2 OBERENT R @A UCTHRIA L7z, BARRIAIFIRRS - oI RSB EIFR S X O ISPS - —HEBMHERIC TR
ZUF. M N — 2 OFIRRNTIC oW T EB RS 2 i U e,

F[FEIFEHE © Luis Carrillo-Reid (National Autonomous University of Mexico. Associate Professor)
Luis Carrillo-Reid, Masakazu Agetsuma, Emilio Kropff (2023) Editional: Reconfiguration of neuronal ensembles through-
out learning (2023) Front Syst Neurosci 17: 1161967. doi: 10.3389/fnsys.2023.1161967.
Frontiers in Systems Neuroscience #®. Luis Carrillo-Reid #4% (X ¥ > 2 BIAK) BREK L HD 2 K8 D co-editor ZHFEIH
D7z, FLIRICEE S 2 MM F LTI s e 2t D X 2 Dz,
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CRAERR AR AR

HFEIMZES : BHE ERZEE (HHEEHHME). Wei Liu 1 (Siemens Shenzhen Magnetic Resonance Ltd.), FEMFH AL
(=X ¥ ANV R 7 HRAREA)
Takemura H, Liu W, Kuribayashi H, Miyata T & Kida I (2023) Evaluation of simultaneous multi-slice readout-segmented
diffusion-weighted MRI acquisition in human optic nerve measurements. Magnetic Resonance Imaging, 102: 103-114.
doi: 10.1016/j.mri.2023.05.001.
BERFEIRF R 7 4 X readout-segmented EPI% & MHEN 2 FiEEZ W T, BERAZ NS E UALEERT MRI GHIERB 21T - 72,
ZDRER, ZOFEMERDTTEL L T MRS BT 2 HREHHNC B W THEE B L CHREE T ot B w TR
DRBD NS Z DAL IR Tz,

CEMRRE I M=)

HFEIFFEE : Dick Schijven ffit:, Clyde Francks{#d: (4 F > &, Max Planck Institute for Psycholinguistics), Theo G. M. van
Erp f#+: (CKIE. University of California Irvine) 72 &
Schijven D, Postema MC, Fukunaga M, Matsumoto J, Miura K, de Zwarte SMC, van Haren NEM, Cahn W, Hulshoff Pol
HE, Kahn RS, Ayesa-Arriola R, Ortiz-Garcia de la Foz V, Tordesillas-Gutierrez D, Vazquez-Bourgon J, Crespo-Facorro
B, Alnaes D, Dahl A, Westlye LT, Agartz I, Andreassen OA, Jénsson EG, Kochunov P, Bruggemann JM, Catts SV, Michie
PT, Mowry BJ, Quidé Y, Rasser PE, Schall U, Scott RJ, Carr VJ, Green MJ, Henskens FA, Loughland CM, Pantelis C,
Weickert CS, Weickert TW, de Haan L, Brosch K, Pfarr JK, Ringwald KG, Stein F, Jansen A, Kircher TTJ, Nenadi¢ I,
Kramer B, Gruber O, Satterthwaite TD, Bustillo J, Mathalon DH, Preda A, Calhoun VD, Ford JM, Potkin SG, Chen J,
Tan Y, Wang Z, Xiang H, Fan F, Bernardoni F, Ehrlich S, Fuentes-Claramonte P, Garcia-Leon MA, Guerrero-Pedraza A,
Salvador R, Sarré S, Pomarol-Clotet E, Ciullo V, Piras F, Vecchio D, Banaj N, Spalletta G, Michielse S, van Amelsvoort
T, Dickie EW, Voineskos AN, Sim K, Ciufolini S, Dazzan P, Murray RM, Kim WS, Chung YC, Andreou C, Schmidt
A, Borgwardt S, McIntosh AM, Whalley HC, Lawrie SM, du Plessis S, Luckhoff HK, Scheffler F, Emsley R, Grotegerd
D, Lencer R, Dannlowski U, Edmond JT, Rootes- Murdy K, Stephen JM, Mayer AR, Antonucci LA, Fazio L, Pergola
G, Bertolino A, Diaz-Caneja CM, Janssen J, Lois NG, Arango C, Tomyshev AS, Lebedeva I, Cervenka S, Sellgren CM,
Georgiadis F, Kirschner M, Kaiser S, Hajek T, Skoch A, Spaniel F, Kim M, Kwak YB, Oh S, Kwon JS, James A, Bakker G,
Knochel C, Stiablein M, Oertel V, Uhlmann A, Howells FM, Stein DJ, Temmingh HS, Diaz-Zuluaga AM, Pineda- Zapata
JA, Lépez-Jaramillo C, Homan S, Ji E, Surbeck W, Homan P, Fisher SE, Franke B, Glahn DC, Gur RC, Hashimoto R,
Jahanshad N, Luders E, Medland SE, Thompson PM, Turner JA, van Erp TGM, Francks C (2023) Large-scale analysis of
structural brain asymmetries in schizophrenia via the ENIGMA consortium. Proc Natl Acad Sci USA 120:¢2213880120.
doi: 10.1073/pnas.2213880120.
46 7— &t v MEEE 5,080 A 208 E 6,015 A MRI 7— & %2 fiv., H—OEGENT 71 b arzHAvT, ERMEICEIT 2
s DREE R IR B 3 2 I KR DIEGI BRI FE 21T o 7oo MG RAMAETIZ /IR E DS < . WHIRTHARIE] & HrHIEE [E o )2
S DIEHEICB VT, JEF-HR O/ NS (B SN, o OIEFMEZ FURSHRRE DM A 2 OO RRZER L BEE
TRNT L7z 2 A, ARLBEIERED Shkd o, FlE X OHZEIC X 2 E LM LR, Sl & R TIRIRERAE
DGR R FIERFED L D BN Z eSS e 7R o 72,

HFEIMFEE . Rune Boen {#+:, Tobias Kaufmann f#+:, Ida E. Sonderby f#+: (/ /L'v = —, Oslo University) iZ4

Boen R, Kaufmann T, van der Meer D, Frei O, Agartz I, Ames D, Andersson M, Armstrong NJ, Artiges E, Atkins JR,
Bauer J, Benedetti F, Boomsma DI, Brodaty H, Brosch K, Buckner RL, Cairns MJ, Calhoun V, Caspers S, Cichon S,
Corvin AP, Facorro BC, Dannlowski U, David F'S, de Geus EJC, de Zubicaray GI, Desrivieres S, Doherty JL, Donohoe G,
Ehrlich S, Eising E, Espeseth T, Fisher SE, Forstner AJ, Uya LF, Frouin V, Fukunaga M, Ge T, Glahn DC, Goltermann
J, Grabe HJ, Green MJ, Groenewold NA, Grotegerd D, Hahn T, Hashimoto R, Hehir-Kwa JY, Henskens FA, Holmes AJ,
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