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1. Mifgic X 2 HAISLE - 72 B L 2 VR ER R O RFTEEE DS

fer B
B E SRR - R R ST PR R T FE T 3 A S R FE iR 1

Ca=l=1:t)

DRI BIGHRIE L LT, FFE D TEEMICHN T 2 FURER M ORAELEAL TH
%, FrCEFECEYUAZ Db 2T T, EENRMIAGEFER O H 32L&z 6t
B X EPUR-EEAER O LT T3, L L., invitro RERCH L MY
BENRIE O NHGETH ., BIES I3 2 E50H1134 7 < SEF D fESERAL~
DEEDIFFNRMEW 2 I+ R RNRES SO N W EAFRE LTI ncwn
%5, ZTORT, EEMHEE~DEEEME. Rt To R 72 BEIHRE % f 2 72 “living drug” &
LC. ML AMMELEIRICE W THHEFEIN TS, FRCHURZIURIC X D %
FNCEE - WX ¥ 2 ¥ A TPURZEIR (chimeric antigen receptor : CAR) T i@
B L. —EROEMAEE N L TEWIERM R Z R Lz, Lo L. EESAICHT
% CAR-T MLz 5 D & & AFHER RIaIRAR PR I Tk v, EEHE~O
CAR-T filaoiRi - £ R ON b DD, THIAEOBEREAC T E¥) Ictb v 7 = 7
2 —BREED I T B EDEEE LThroTWh 3,

% ZTAIRZE TR, IS B TR RS M 28R T L~ T CAR-T Mg ic il 4aA
B, SR cHLE - I €5 2 LT, ViREENOXEREEZE L DLl L%
HELL L7z, THIRE~DEARNEK, 2 v X278 E LTCORWMNHE% in vitro THEM L 72
Bo. Rl YUREE T OGN BEREFHl 21T o 72,

(V53 - 53]

AWFFED proof-of-concept # R T IHFIDET VL LT, BifffllatdiiE CD19 % £2E1
& LT, Zhicntd 2 kAl 2 T #iigic w2 2 EZER 2T, 3Rl
B IC O W CHBRIRREEZ TS5 2 & & L7z, CAR THHWw LT 54T CD19 fifk

(78— FMC63) 1cx}3 % HigHn] 25, (single chain variable fragment: scFv) @
N Kigic & 7 F <75 V. CRImiICHaBGEzEE 2 v o 7 HAZM L <, fiflashic
ST E 7z, SS9 2 MGG R X, S HIAEMlic EGFP Ein %28 AL
Tr &, —EREREZICAET LT\ 2 EGFP BMMlas 7e—9 4 F X+ Y —ic
IO ERTSHETRHAIL 72,

IR ENEOBI R CIROBEEL 25 Z L b, PURELR T O N Kigicff
M2 7FA_TFFe, TNECTICHFEHED CAR-T Ml OIFRCHRES L T & 724k
RICHIDEHEI L7z, RITIRTEIIC, ¥ 7 FArTF ¥ CufMTsc e, it
HRELTIC X 2MIEEEEPEEICESE 2 2 LR INZ L0, UKRRI~ATF
NS 2 AT & & LT,



f289: NALM6 (CD19+)
%m X 1. #1 CD19 Hifksr it T il 2 NALM-6 fliflatk & 4t
80 e
seofv T L, Bi# LC. NALM-6 0 /Efefiliar G L7z, &7
% 20 e | TF R Coftnic X v s E R L7 2 ke
s O b RIS AR & Rz,
Tcell Tcell+ Hitk
HFA - - FF
T F I B C B C
~TFR

Kic, CARBEET & b MHUAERF 2 FIRFICEIZFEAT 5 2 & T, CAR-T iff
N2 & PUARI F 2 U X 2 T AR Ze G FH RN R 3 U 6 210D W THREE L 72,
20T F X 9T, ffiEiurk A549 . ORRF- bR faik HSC-3 % A2 fiig &
LGS EN R RE L7z L 25, ViR T2 0 b 0 Th HELMIUGHEN R
BInzh, CARTHIIEICEEKT 2L T, ILICZOEPERT L &R
. ARWTFEFRFEDIHCIE Y . AN 726N R0 I = Lz,

2T, CAR L bR ZENENRZ 2PURZEN L LTnwd 2 e h b, EHEHR
AT B PEEIRE TR & 7 5. DPAMIIE DO RE—EIC X 2 PR IC D E T 5
EBHEM T N, F . PUSREERICHI WV 2 PUARCY & LT, mIRSHZ — AR TO%
V277 single chain variable fragment %>, 7 7 £tz VHH $i{A (nanobody). & UE%
I TFICNT YAV FZ2DS DL, A RIEREEZIRGT L 7225, BERY 1R
HOMWEIC X o THWMIFRECHUIEEMRICIEO D& 1% (., —RINAaERE LTITE
BCTERDP o7z,

Ctrl A
+Ab
Ctrl
Ab+
+Ab

AS49  ge0y  HSC3 2. CAR-T MR 53 L fR 5y 1 %
ERN "1 FABA L7 LT, B 25 AR & b
o 60 604
€ wl L LCHiias s Rz e Lz 25,

@ 5 CAR. ¥ifks T 0N RA KR DM
e O RbkcesR & N,

P

<

CAR-T
CAR-T
CAR-T

CAR-T I T
1k

€Y A0 X YT ELERET))

CAR-T #ifd 2> b o ¥k T O id. Bl T EHRFREYIACHRETF = v 7 R4 v
F5rF PD-1 1S3 3 HEA D DI X 2 BBV RO BRI N TE Y. B
YURIGEEX ) T4 THD (1,2), KK TIEY 7FAxTF FehilknToikat%z
KEHT 5L THWNFECHE~DOIRVIAETNTHAREL LD, »OENI LICE
RBEMERLZZ L2, BT LK ARSI T 2L ER DL b b, B
e, invitro THINMERR I NZHERITDOWT invivo TOWMEEZED TE Y, bz



AR SISO FER L akoons,

—77. THilE%Z Db o ofdE Rt cORMAEFRED KREXY 74 ZIEHT 5 ICITE
Weh b, WAL PRDML / v 2 77 b3 A b A vy 7 FADFFEICLD
CAR-T fiflg o RIIAEFRESHEE CH LT3 2 2R LTEY (3,4), 2ho R
MHAGbELZ LTI LICHEMENEE 2 2 EBFEIN S,

(%% (k]
1. Choi et al. Nat Biotechnol. 37, 1049-1058 (2019).
2. Rafiq et al. Nat Biotechnol. 36, 847-856 (2018).
3. Yoshikawa et al. Blood. 139, 2156-2172 (2022).
4. Yoshikawa et al. Cell Rep Med. 5, 101526 (2024).
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2. A A —AF 1TA ZHERIE T2 B AT T DIETR IR OERER

(e N et
UK FE PR MR AR B A SO e

FEt R B O JRIK SR REIZ A E RO E TN G L CODE W H AN EF - TD, FFIZ~ =T
ARG 17(Th17 RN E DR ROGIE, B BIASZ NI AGE(ASD, B FE), Ha RFE, 9 277RE D
FEAE B OB REICB 5T 52 ML DERIRIFZEN B RIBS LTS, ZHH DB BBFE ORI E
TlHE=a—rr ORSICEEDRE | T 7T ABE - B LR ENROLIL, ZOMRERE DXk
LIS TNDEEZBND, LML, RERIGNE DX THRRICERE AL Zs &I+ 0
IRZ2 3% <, Th17 AR O T AT OUWTIEEA 0 1 THE A TR,

RIEMED AL A L DA H—r A% (interleukin; IL-)17TA PEAFMIECTHS Th17 FIfRIE, BHE DKL
A T I < AFAEL TR, ME OB B ORI 264 A5 E . BV ~F 0% MR (L AE 7
EDORIENE A R B 592, IL-17A X, IL-17TRA & IL-17RC O~T B BADLRDZR
{RITHFE G L. NF k B, MAPK, C/EBP # & T PR AIE M LS BERHIIL O RIEISE &8T5,

HEEIX, 22=0—ar DEESFE RIBITEN NZ— U R R B, 3 sE TICHRIE 355 R &
ThbD, HEIEDEE RO ORI TEM AL (maternal immune activation; MIA)23 5, MIA
VA - 7 A VARG J o TR S — BV E TR L SN D BIG Th D, MIA IZXKV AN THE
ENTZ IL-17A DS A EIEB L, BIFIIC VB L C ASD Ji e & | S 2 Al REME VRSN TWS, £z
H PEAE CIRm A IL-17A JEEN ERL TRV, IL-17A L-ULEEEE T2 R8s Sh
TWD, L, A IL-17A O@ MR S DS PR RIS L TE D ISR A B2 D2)NIAHI T
%, TR RIZIITD IL-1TA EZDZFARD AT IE O T L — T B E S T3,
— BN BUEL RO C0D, AR T, OFEMNCEB T D~ AMD [l 7ra & 1117rc D
mRNA ¥ Bl% n situ hybridizationISHIZEVFHEL . QFNZF D0 FEFEEL QS nfEZ st
L7z, SHIZOMIA A PHIEE T /L O PR R Tl OFHL - 7340 DAL BB SN D D) MRFTEAT
o7,

(1) B L) R

ARFEBRICIT, A% Postnatal day; P)0, 7, 14, 21, 28, 35 A H . & C57BL/6] ~ A Mus musculus
Wz, TR EO ATV MIA B EEET VIX, iE4R 12.5 H B Of~7 A2 20
mg/kg DRVA ) FE-RVF N poly(LO) & # 5-L, AENTATZ HIEET VELT, 2b
m—/LEEIZIX PBS 2485 LT-,

~A%BAML, 1 X PBS THLMLE% ., 4% PFA/0.1MPB CHERE & L7z, HM#. 4% PFA/0.IMPB
TBHRIEEE LT, ATAT v 737ab—22H AL CTMOI T 2/ERILT-,

(2) in situ hybridization (ISH)

FRIEEC ISH 21T 72, ll17ra & 1117rc @ CDS WIZ 2 @52 & 3" H)RNA 7' —7 %% 1
Too YT FIVESER S B2, oD u—T HRETME A LSS T2, $T DIG Hifk& NBT/BCIP
TYT IV ERBRELE,

(3) e b Y

IL17 2R RZFE BT DMIIaMZ [F 37572012, NeuN(==—12), GFAP(T AhmA]), BAIR”Y
a7 /~ra7y—)DHRG AL ISH Ot B 51T 572, mRNA O 27 /L FastRed(7R
@) TR, &M~ — 7 —% Alexad88 HEakhi iRk ) T L 7=,




(4) T HAG LA B AT
EF BB EBICREIN WA — LA DRI BAREE BZX-980 (keyence) CHEHREL
Photoshop (Adobe)% i\ CHEI{GALER AT 57, JMP (SAS institute) CHEaHENT AT 572,

PO, P7, P14, P21(BiEFLI), P28, P35, FAKDINT 7117ra & 1117rc mRNA O3 EFA LT, PT LI
VX, 11 7ra WERINECE V-V &, F51Z Va, VIb JEIZFRSFEBLL TV e, & LR ER O Tl P14
TISH V7 F Vb L, RIS/ T TR T L CW e, — 05, 1 7re 13FAE L2 X CTOREERIC
BWTI-VIBIZ AL TNz, 11 7re TR AEFHIPO~PT) THRBLD &L, BRIKRIZONT T 7 T AME
T oEmER L, 11 7ra, [117rc EHICHMEZLFREFRE MRS T, RIMEE 2RI AL THAT
EFERS LT,

IL17 ZREERBLT DM [FE T 5720, B~ —h—L0 Btz o7, [ll7ra
1% NeuN BEPEDE VI JB=2—1r DK 60%ICREL TWDI LRI -T2, Ibal BPEIZ0s )70
GFAP BT ARt A hO—E OB E I BN BIER ST, 111 7re 13, FAXAPRERITIRS AL TV
HZE A2, ILITRA IS OBEHFED IL17T B RELE R RETER T DLV OilEE G e TERLE, M
R MR IS 47 IL1T 27T RIS G4 200b LiZe v, BUFE, [117ra D3FUE-HRRE
B = o —m AR BRI BIL OB ODRETTHEEBIT, [l 7ra k 111 7rc @ double ISH Z5EHE 1L
W & BT MO R EET> T, MIA BEEET L~T AT, v ha—/ /LR HEEL C,
111 7rc DFEBL )V BIOZFDHAG/IF — AT RERBIITR O ON2D oT2, —F5. [117ralX P14 T
SRR BUR TS BIESIVI, 11 7ra 13, E?&@/‘fﬂﬂf\xlﬁlEﬂﬁfﬁﬁﬂmwkhﬁfﬁiﬁﬂ;ﬁﬁ HFLEEN
FTHRBIDRS BARIZONT TRV ~NABNR T 5288, APEET VCHIRHNS 117ra @%Efﬁ
K TFORBEE THHI LN, B BIEDBENIZE S5 L QWD ATREE R H 5,

e
AR DHERET I F VD e oRP B B 10, PRI, /2 R R T, 24
(HUE 2 S AR TR B TS 5000 45 B D AR A =72\ e, DR S V2
NN TUE YN - ) IO

Kamiya S, Kubo A, Higuchi K, Nakamura K, Kishi K, Sasaki T. Maternal immune activation and
abortion: The Role of IL-17A. Reproductive Immunology and Biology. 2024-12. 39(1): 41-50.
Kamiya S, Sasaki T. Fetal Environment and Neurodevelopment: The Role of Maternal Immune
System and Microbiota in Autism Spectrum Disorder. Reproductive Immunology and Biology. 2024-
12.39(1): 51-59.

Kubo A, Kamiya S, Sasaki T. Effects of Maternal Immune Activation and IL-17A on Abortion. BIO
Clinica. 2024-09. 39(10): 38-40.

Kamiya S, Sanaka S, Kubo A, Higuchi K, Kishi K, Sasaki T. IL-17: A Bridge from Psoriasis to Autism.
Precision Medicine. 2024-09. Vol.7 No.11. 35-36.

Kamiya S, Sanaka S, Kubo A, Higuchi K, Kishi K, Sasaki T. Psoriasis and ASD: Revolutionary
Insights into Disease Mechanisms through IL-17. The Allergy in Practice. 2024-10. Vol. 44 No.12. 70-
71.
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FORRFE S ERI e B ek PN 4T is P

Hit - HiW]

SR A0 10%23E 3 218 EEK (CKD) 1k, #EET 2 & RPEARICE L fth, OIME
JROIEERE T Th H 5, BBEEAHTHKOHARICENT, 3L A LORHEARER T
BEICD o TENZIT ) Lvie\v, BIEARIICH) 35 T AIAET 2 EF ITE LR,
WAECTIIBERN 4 TADPBENEBEAINT VWS, TD X HICCKD IZMEDEFRFEETH 5 A3,
IRAE O G E I LI EE B 72 CIRFF RN AR D DT L A ETH O KR &~ T iIHI%h
RRBENTH 2,

AAFFE Lk, FiHl CKD JRFRHNG & L Cif-E GBI IC B H %, BlE % SCRC S 5 it ld
2 HEELH Y. Whid o BIRICIER %15 2 5 28R GROM) & Bl OB ERE s 2 2 E&HE
R GRaoth) 2ok 2, B2 EEEN L LGB e Lk, BatEsiiE o4 2
BRI SR OB cifTbhTwd, CHIEIBEBIRICHALZH T —F A Z T, EN
JEA 20 & Fo A & @ 72 W R 7 LT X0 AV R T 2 B R A BE T 2 b 0 TH B, Bl
FIED EIMEDERICH ST 2 2 & BPEBRTERMREIC X 0 SR ICHE 5 Bl RAEH L
HLZlh b, RIEOFHAZ OERICEE R EEI %723 CKD BT FIRMRE R
I < C EBREI N, RIEOEYFEROME D Z N2 ZFFT b0 TH o7z (1),

CCTHEALEZVAIZ, 2RI TOIREALOIES - v FERAR TR, Bk
CREARE+ EEMRE) 27 7L —vavINTnuid e n)d T eTHE, BEITL2HhD
RPN TEHARICH > GEITLTE Y, ZNZNOHRDFTIE 2 FEOMFEHIELE L T\
52 M%7z, i 2 PIBRIIC o T OEIRIICER R £ 72 13RS 2 2 L IZ A FRECTH -
oo BT, EIRFED A1 74 A4 o v & B ICIERREN 3 2 & & CREMELZZ 2R3 2 &
VD FIEDFFE X L (B O EREMRE ORI H T 4 > v RERTH S TRPVI 03 HBIL Tk
D, RREMRICIEFEBR L Tnrn 2 e 2R, 2Lk BB & E e O SR B 1
BRSO IRR L 25D & 7 WS IMEE R A F o & & WG X LT X 72 (2),



Tabb, INE TEIIMEDK « ERICE MRS FHCEERKE 2 Rz LTnws &
EzonTE ey, REMEOEE I RECFHINE XS IChoTE 7k, ko X J i,
CKD 1TX} L CHEMRE AR D PR A IRFERNICE) T & 23Rl e p3, AR - &
BENFNDBCKDERICED X 5 ICBE LT3 2 3B S CIIAHTH 2, AL TR, K
oz v s 2 oM ey UCEE Rk, JIHl. #E) L. CKD #EIcs
ZABWERMIT 58, ZLCXZOMRICH DT MRLENME DT v 2 =X b % CKD #i#l
RIEEE LOHEET 2 2 &2 HE LTz,

(7 - %%
(a) BREE MBI - SIREO A 7H 4 o v 2B~y Z0BEMRICEM T2 2 LI

X0, EEMEOADRMHEZRAZ, H1IRT LI, ZOFEEZHVS Z LIT X ) BIK
HHRE BN ICERRE I NS 2 L 2T 7=,

av ha—L (EEEIEK) b %

X1 : 07 A v BAIC L 5 BRE SRR ORERR

PR < o ZADOBRRI A YA o E AR AR B

WA L, 7HZICRE R CTRUE AR (CGRPEEME) B LU

ARt (THERME) 2 Uiz, U7 A 2B A X 0 IRE
DB DPIRINNCRHRE SN TND Z LB b D,



(b) B REE AL - SRR S IRAY D
il - ## : TrpviCre * DbhCre ~ v
2 DEIT, Cre KAFME @ 1 1%
(Gi) - 1 EE14:(Gq/Gs) D DREADD % #
HIAATE retrograde AAV % BUINTEST
L. 4-63H#IC CNO % BN 53
52 LT, BIREEMRE - SRR 2

M2 : BRFERMZEE (DRC) OF—N~v L M

ZNZILEIRMICHIS T 2510 TH ik LA — % —~< 1 2 (TrpviCre-EYFP) ODRCAEIUL L .
AR—/L~1 2 N CEYFPHOE 2 EEBIER LT-, LittermateDCrefaft

272, AAV {EFTORFTIC, ED X Sk D~ A TIERRAIOIBE SR T,
ﬁﬂ/‘l\ﬁfgﬂ‘7ﬁj FarzH lf‘héiﬁj}% 40- )
: * Right (n=2)

I B MR ICEE T & 5 0 2 BREL T € 30- " Left(n=2)
270, EFRBTEFL—F—Ch2 O g .

E L ]
CTB % B ICivNEST L, AL oMl g O 10- "
EHREAET 2 BRERR IR (DRG) T 0—4—F—1+—r+—r+—

o Th10 Th11 Th12 Th13 L1 L2
CTB % #8535 /58t & L7-, DRG DYIH B3 : SR Label ing

D 5T L BT 5 WATHE N L —H— T HCTBE YA~ 7 ZDHFEDHIT
COBBTHBITE OMBPMENT 0 gt U e 0 kTR B S BL L T,
LEv, BEkomeERSE LN

72%. DRG Z@EWLL FA— =7 v P CHE LW EEZ, £TH2 0 X 5 1CEWE DRG @
R~ v v MIEOFERZMHLL 2, RICE~OHUNER 7'm b arzigEtd 5720,

A BBUNES 7o F a2 REEL., e b aar kL7 (M3),
(% - B¥]

X B A DS Y R 5 X O labeling IS L 72, %1k, CTB THEVZ L7271 F 21
Z v AAV & BB NS U BN AR - SIS O IR - R 2 1T, £ LT
NS OFERMRIEOR R %, ML XNz~ 7 X CKD (BHrifE(L) =7 TdH 3 FHIIREFHZE,
P AR, EEMER G IC B W OREES 5, BRI O 13, B (g2 L7 5=
vo REEFR). BicE T 2 BAECBIED T O B (Acta2, Collal, Coldal 72 &), E A
(Picrosirius red/Masson's trichrome staining C/iE ®Ealili b 175 ). TiHMliZ 1T 5. LA
FICEDE | CKD 1T 3 2 iBEYIREOHRE L LT, 7 F L+ U ViB8RNZEREYEE (a



Va2/B1/B2 7Ry i—) CEEMHRCEYE (7 AKXV AP X CGRP) DERMZEME
PP EOMEEZ R T 0BG 5 (3),

(]
AWFEITICH 72 ) TR 7272 & £ L 2 WA NPT 2 c SR R L LI £ 3%

(3% i)

1.Li Q, DengY, Liu L, Zhang C, Cai Y, Zhang T, Han M, Xu G. Sympathetic Denervation Ameliorates
Renal Fibrosis via Inhibition of Cellular Senescence. Front Immunol. 2022 Jan 24;12:823935. doi:
10.3389/fimmu.2021.823935. PMID: 35140713; PMCID: PMC8818683.

2. Foss JD, Wainford RD, Engeland WC, Fink GD, Osborn JW. A novel method of selective ablation of
afferentrenal nerves by periaxonal application of capsaicin. Am J Physiol Regul Integr Comp Physiol.
2015Jan 15;308(2):R112-22. doi: 10.1152/ajpregu.00427.2014. Epub 2014 Nov 19. PMID: 25411365;
PMCID: PMC4297859.

3. Udit S, Blake K, Chiu IM. Somatosensory and autonomic neuronal regulation of the immune
response. Nat Rev Neurosci. 2022 Mar;23(3):157-171. doi: 10.1038/s41583-021-00555-4. Epub
2022 Jan 7. PMID: 34997214; PMCID: PMC9539447.



4. 7 ) v BYELEESE Pinl 247 L7~ NASH FSIERET OfRBH & 15O AR,

e M
NP N NCE e S S T

M5 - HiYY

T — WAERRIVERF R (NASH) L, IFABNGEFE - RAE - B b5 & FE & 3 223,
—EBNTREA~ERBATT D720, RWIORAE - I6RITEETH D, Ll 5, NASH
DIIEREFIZ DOV TIRIEARHZR RN L <, AFUTBDTER SN TV DIEREE S F1E
L2, T T BRI I DWW TR IO BRI, BB OMRETH L L2 D,

7'a U o EMVEESR Pinl (X, HRc RIBEREBICHEEG L, Trl) DV A— T AR
PEALEAT S 2 & THEMEADONAEEZ 2 S, BiEZHEI L W IBETH L, H
AL, Pinl 234 R U U AEIE RS AMPK %5, Bix RIS T 5 2 LT, AR
ORBHENCEERRE 2R LTCWAZEEPELMILTE R (1),

AlEl, Pinl & NASH & OBIRZ &2 T 572012, FFHARFEER Pinl KO ~ 7 A
(H-Pinl KO)Z {ERk L. Mgl - @2 L 27 o —/L& (HFHC)AMTIZ L 5 NASH IE I %f
THEEE P E Z A, H-Pinl KO~ 7 A1x, FHIENERCIFRRAMEILS WT <7 & &
Lol U CHREE Td V) (NASH FEIEITKT L CHEMMEZ R T Z &R b L o7, £ 2T,
fiFlg % T RNA-seq Z1T->72& Z A, Pinl KAEIZ LD A R EENIEHEL L T D
ZENED LN,

2T, AAFFETIE. RNA-Seq Dt F % HIZOPPARa pathway@Hippo pathway (@57 1
T X\ NZxET D Pinl OEEIZP] 5T D,

Mt 2R

OPPARaRIZIZI31T 5 Pinl OEE

F9°. Pinl & PPARaDFEEIT DOV THARD 72T, 293T MifldiZ Pinl & PPARaZ it
FIRBL S REIRE LT o2 & 2 A H ORG A HER CE 72 (Fig.1A), £ 72, proximity
ligation assay |2 & 0 WIEMEDHH OFEA bR T 72,

KIZ, PPAROABIE M i3 5 s - it L 7o, MG AML12 #ifieiZ 35T Pinl /
v 7 B0 %12, PPARaagonist Tdh D WY 14643 Z N L., @iaFREEE MR L1,
WY 14643 OB RIZIEF 255> 7223, Pinl / v 7 X7 28V CPT-1 X° FGF21 72 & D
PPARGAEAIBAR T DR BLE DA BTG E 72 1 THIME A 12 72 > 72 (Fig.1B),



% Z TWRIZ, PPARaDIRGIFHEIT DU TR L7z, 293T #lfid 2 J T Luciferase assay
ZiTolz L 2 A, Pinl WEPEEBLC L EREIEMEITIIH S, A Y AT —BIEER 2
Pinl Z K Z MR S E 12 581L, EOMHINRE Th -7 (Fig1C), ZhbDZ &
LD, Pinl 1A Y AT —BIEMEERFIC PPARODELGIEMEZIH L TV D EE X B

72
GV ®) o © -
IP: Flag 4 ONegative si - o
IB: S tag = 3.5 m Negative si WY A d
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Fig. 1. Study design.

A-B, Time course of the experiment. After recovery and habituation after the surgery, the novel object recognition
(NOR) test was performed for 10 min each in Day 1 (training) and Day 2 (test). One of the objects placed on Day 1
was replaced with a different object on Day 2. Ramelteon or vehicle was administered 20 minutes before NOR training.
C, Location of electrodes in the mouse brain. Nichrome wire electrodes were implanted into the hippocampus (HPC)

and medial prefrontal cortex (mPFC).



A

Vehicle Ramelteon
Day 1

Ramelteon

Discrimination ratio

vehicle ramelteon

Fig. 2. Improvement of object recognition memory by ramelteon treatment.

A, Representative trajectories (red) of mice on Day 1 and Day 2. Circles indicate the position of objects. (blue: novel
object; black: familiar object)

B, Performance of the novel object recognition task was assessed by a discrimination ratio defined as (N-F)/(N+F),
where N and F represent time spent in areas around the novel and familiar objects, respectively. Memory performance

of mice was significantly improved in the ramelteon-treated group.
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Fig. 3. Neural activity in the hippocampus and mPFC during the novel object recognition task.

A, A representative trace of the raw extracellular oscillations in the hippocampus of a ramelteon-treated mouse that
explored novel (yellow) and familiar (gray) objects.

B, Mean amplitude of each frequency band (delta, theta, beta, low gamma, and high gamma) of hippocampal and mPFC
LFPs during object exploration on Day 1. Obj N is the one that is changed into a novel object in Day 2, and obj F is the
other one.

C-D, Mean amplitude of each frequency band during exploration of novel and familiar object in the LFPs of the
hippocampus (C) and mPFC (D) on Day 2. Ramelteon treatment increased the theta power in the hippocampus during

familiar object exploration and beta power during novel object exploration.
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