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BAGBRFEERME (LEWE Y R 7 iREE)
TRTEE WREMEREE

T2 YV —LRNA ZEMEREL L
KRR A RS A BRI E D BRI E 3 5 5L
(24KD1004)

mREREE NF E—
ESRVARSE SRk oY e 0
RZeMEMRBRIIE ¥ — - B
BHE - ER

MEEE
(LB DA EMEREM . FIALEIRC 31 5 b MEREEIC BT 2 A E B T (LB o e A
NOFEE T O ERICTHET 5 = L IR EERED > Th 5,

AT O AFHIEAETEMERIRIED 1 > Tl BIE - BRI BT % 3 CRAEZIERBRD) TIE, R & & %
IR RIRERLSE (Sh, Palls K OV RRELED) 7o DIEATNE &R T 5. Z OIS, 1P - IR OB IEIC 5
73 % TR 2 RIS 5 12 ISR/ IR0 I LISME . BLEEE ORBRICIRTE T D oS0, Ay
LB SRV S 5,

W NS WM END/MATHEIZ 7 =R ER SN TWD, =7 VY — NIRRT 2058 L, i
KR e~ A 71 RNA 2T 52 &b, RS EOREER « A LI, EEMEICE R~ A 2
7 RNA 24888512 U7z, MR 1iEic k2 1 STFEO BN AZWE B 95 % LA E) 285 LR %2R,

Foxix, BRI - AL E Y A7 HFE (H30-R2 -R3-R6 4%, &R : /NEfpeE—) I2C, =7 VY —ARNA %
FERE ST 5 2 & T, BRI 1 D> 6 28 OB FRIZ2 W 23 AT Re 22 R AR FE MR BR IE D B % |
BEOL HREM ORI IS L OEKRD SRR OEAFEEZ R L 9 5 @SR E RO BRI RIS 2080
THWEH L7 (Ono R. et al., Toxicology Reports 2020, Ono R. et al., Fundamental Toxicological
Sciences 2024 ),

UL, mMHEE & R DRI Hk ™ 7 Y Y — LA IR & T Dl & 0 il Sn7zon s v ) gl dH
o7z, Hxld, BRIOMM - a3 0w 2 =7 VY — LD Kk wfifbis L OHBE TR ‘=7 v Y —An i
ft~D 27 OIERUZRRPI L, R TR T, iFligdsko =2 v Y — L& v it U, IFEHEAA A~ — 0 — D3k
NIHFIICHR T 227 v Y — MZHRT 5 2 L OFERICHREI L TWo  GaSCifa i 1)

Z 2T ARBEIE. Fx 3BH%E Lo BRI K OEK O 7 Y Y — A FRERIC U AR T A e R
RIS ISR LT =7 v VY — LA~ U A7 2 {EHT 5 2 & T, BUEAFICESW Y 27 5 Hit
IS H S — 2 OB R B X 2 REAf 23 AT RE Ze IR AL A G R AL g MER A A 2 B 972 Z L 2 A E LT D,

@ RtRAEAABAFERBROBERE MEARRE : /NB, HFRESEE . 2. EN)

B 6 FEDOMETIX, STk (VPA) ZHWIEdFEET L~y XA AV, IRIBICHFENBAET D A
H=ALEF LA L, RCHABOASL T aigzib L ThH, T X TORBICHFENRBET 21T TIE
72 —EBORRIBICORTEN A OND Z ENHR SN, ZDD, THOAEELHB]ITE 5 KOy
YV — 2 RNA ZHERERIZIRIT L, A A~ — I —RB AT o Tc, ZOREE., ARITER 156 B BIZIEAEL
&5 Hbb-y &fn+ (BRI 0 v rigins) D small RNA (Hbb-y miRNA) 728, #EA2RTHRIZICE N
TOREELENTNDZ EEZHALNIC Lz, ZHid. V7 aRic L b e A U7 B FubEEE (HDAC)
FREMERIC LY, RIRAR 7 o v ORBDBTFHFE I NS ATt 2 R~ LTz,

% Z T, VPA L[ABEIZ HDAC PHERIO—FETHD P a2 AZF 2 A (TSA) 1IZOW T [REIRED A %2 WGk
THZ L L LT, HEWICETED TSA 2 K85 L= 5. VPA 5 TR DL PSR 2Pt TR
Ra, BRB LONEE O ERIE & Wo T2 B NBIE S,



BT HEEOMIETIE, TSA 2H5 LEREN LU KF o s v ) — 5 RNA ORISR
fENT 21T 72U, VPA OFER & RERIC, MEAFTEOREL L T 5K THEIZ Hbby miRNA OE{& F-HIMN
EMEAL L TWA Z L EZH ST LT,

ZHUE, VPA, BE N TSA OREM~OFR G PMETIEMEE 5 & 2 3JRF A, HDAC HEICL 2=y =
XT A I RETHD I EEBREBLTWD, TSR, AF0 8 FEAFSE Tid, HDAC FRLEIGMEZ -
VLT aE T u S Th b v 7 r 2 RE HDAC EDEM 2 o —L e LT, RE~o & 5 £
BLOWNT 21T 5 TETH D,

F7-. TSA #5 LUT- RO 21T/ o7& 2 A, TSA DIEFERFERINTIEE DR A & 2
2o T, ZORFIT, BRIROMBAFEORRIZ —HMOERTZITFIZHRIT 50T TidZe < | £ TOEIEKRDOIHIRIC
RoniZ et BlEOSbE WD FEIL, BAFEOSUER A A~ — =22 D REER S 5,

@ KRMtRAEAMBAFENHRBROBENL FESAE . BE. B, HEKRERE . /)

NETHEEL TE/=s Y YV —2A RNA 2 EDOHIE - fBasCHKRT 20 EMET S0, FFEDfE#IZH
KT BTy Y —AOHEBH  BEETX D ‘o YV — AT~ T R OfERLZ RS L TWh, D=
A2 TlE, BFERMSEN S M ENDHTY VY — AFEHIZE N CDI-EGFP e # v /37 BRELSH 5 2 LIZARY)
LTW5, ZOMZREFIATH & T, Bkt o=y VY —hZ2 /Rl L RIR B SRICE2I o LT
MR 28N 2L Lo, SF0 6 FE ORI, BIRHEDO=2 VY —LADHR e N CDI-EGFP fivs 4 o /X
JTTINNEND I LI~ AW, B E SEME chhE 28T s 2 LT RhiEHk=
VYV = LORHEU~OBATZ RN T 2 Z LTI LT D,

S 7T HEEOMZETIX, ~ 7 AMIKTF DO + CDI-EGFP [Bitho 7 vV V) — A DI Z 505k 2179 2 & T I
SRRy VY — AEHEET 2RO T o7, M vy FEBRE LT, MR RMIZE b CD9-EGFP
G2 Ry B RBLT D~ AR EDE Ch 2 UEILIRFE 2B L, FFREERICIFR O 0w S s =
77— LAOHBE, BLO, D> Y Y — 2 RNA OMEFENEL FRBEIT 2175 2 & T, FFEED/ A 4
~—N—=L7BHxT 7Y —ALRNA & LT liver-derived EVRNAL (Levrl) OHBEIZALZN LT=,

@ KHRAEFBHERBRD in vitro T VB (BFRSHEE . . %A, FRAKRERE . /)

BN EER D 2 IR IEL ORI A A B R L. in vivo ORI Z & EICHEEFT 2 in vitro BT /L& L CHH &
NDHANT /AR 3D EEHREZRDO EERICEENDI T V) —LEFHEE L UCRHAT 5 fREMIC SN T
Bdt U7, &0 6 42 /2 Tl APl R (7L 7 2 B Elass ) (2t b CD9-EGFP @ia # v /%
7 BT DAV AT ) A RERSLL, &I, BRREILERBEMRIC L 2= VY Y — DR OBI%, B
TN v s — AENTICR S LT,

BT AR FRIC BV TR, ARO[ A ARG A B BR O & k) (B WTHEEL 72, IFREFRIC
R & 3w &5 2 L SFEH SR O E AL A~—I—Th D Levrl, B, BEICHFREE D 1
F~—Hh— L U TUSHPREF STV D miR-122 23, [Fligd /v /2 A4 FosEE o>y v Y — AN
T, invivo &FRIERICEMENAS A~—D—& L THREET 20 ZRGE L7, £ OfEE, miR-122 (XEHFEIZ= Y
VY —=ATEFEELL THY | WEARBRING X 5EFEIC LD B FRELOFEILE Z 5720 A5, Levrl 13,
VUMEAL IR R DR RTINS R BFE S S -,

@ HoNTkEDELDEAKLDOREY

TR TEEOHIRRICL Y, 2837 ¢ v 7 IR EMET D FERRKNZ /2 5 2 & OFEIIZ ALY
L. ¥FAKRHPxTZ VY —AIEBWTiX Hbby miRNA 2MEREENA A~—h—L L THET D2 &, IBED
AR D ETER A B O NS FHNEERE L 72 2 E AL M Lz, £, invivo IZBW T invitro 128
WTh ., FrIC BBE L 72 AP0 D 0 S LD IFRRERF R =2 VY — A RNA Th D Levrl BHERET HZ & %
BH & M2 L7,

AN 8 AEFEMFICE I B W TIL, A 7EE F TICHBECR D) LB F~— T — DA EFRBLRK
(AOP) |2 L 7o BRIEDBAFE, (L7 1 F a— LV OfERIAZIT S, S BT, SFEHICHEBICE > T-ME
MED LT FRRE & LTo AR A m R BRIE O G ML MRS 5, AMFEEHENI, AR AR IC 3
WTEAFBITEIZKRES BT 2D > T 5,
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A. BFEE®

(LI DA B, FHALFEICBY B E R
BERER B BT B AT S BV T (LR O A
56 1~ DB SR T RIS R 5 = & 13
AEREO—>Th S,

BATOAFEFAFIERBRIED 1 S TH DI - 7R
FAICET 2B CGEATEMERER) T, AR
& & bIThRIDE R M, PR L OVEREBIZ)
I OAETTENE 2R 5, £ OBRIZ, I - IR O %
VRIS FEDS 8 2 h THERTEAE 2 W3 5 12135 K e
P07 ST AT . B DORBRITARAT T 2 8853 =0.
HEENLT L —ELIIFARVED DD 5,

T, MlErbamshd/hMathrers VY —
LPNEHSNTWD, =7 Y Y — LIKIET 2G5

L. s A7~ A 7 2 RNA ZNET 52 Lk,

WFZE A O FORER - A O I1E, TSI R R
7e~A 7 1 RNA Z4EREIC L7, M 13z k 51 3
O BN AvizWris (RSEE 95 % LLE) ZBRF L
Toi% 8k & Ff o,

T ld, BRI - ALFE Y 27 #3E (H30-R2
R3-R5 A, & /NFfE—) I2C, =7 Y Y — A
RNA Z @M & 35 2 & T, BBERO MR 1 5 5
5 OJ BLEAR R R2 W A3 W] HE 2 R AR T M A R
IEDOBRFE, 3 XN ARE O RHA LIS L OFEKD S
TR IR OfEFT TEEZ R L 9 2 SR E 2R OB S (i
FIZS = PF TP L 72 (Ono R. et al., Toxicology
Reports 2020, Ono R. et al., Fundamental Toxicological
Sciences 2024 ),

UL, BHEREE 2D KRHEE= Y VY — A0
ARYIIEN LT Dl L0 WS =D nE v ) g
M o7z, Boxid, BRIOH - g 03 25 =
VAN Y a1 KR ST RON- N RN =3 A S/ A
YV — LA b~ v R OERNZAE L, R TR T,
frligt ke D= 7 v — L& wL L, IFE A 4
~ = =N HFIRIC kT 5 2 L AR S 2
TR LTS GRsTERER ).,

Z 2T AWRIEIT, Fox ASBRFE Lo RHAIL S L OVE
KFDT T V) — NE I Ul Bl A G A F ik
BB ISR ISR S Lz 7 Y Y — A AR
b~ 2 ZIERT 5 2 & T, FHEFICES WY
A 7 GRS 2 — 8 O W I X 2 FEA 23 T RE
TR R R A R A R E A B T2 2 & &2 H
e LTWna,

<HBEEDOHE>

o 06 FE

FATHFE TR DN BRI LT O EAkF D=7 v
— X RNA ZAJEBEFEME LD~ T AT T LVE)
MOERB X O~ 7 a7V 752175,

o SR T AR

BB L OEAF DT 7 Y Y —2 RNA OHEHER
AL RBRNT 21T 5 o HIEEMIC BT, IRk
DTy VY —LOIHE b, BEO, BHEES 5720
iz, =7 VY —Aufifb~ o 27 EFIHT 52 LT
RIRZIZ U & LR 0k kD= v v — A
DI w3 X OHEES 2T R OB 21772
VN, BRI RS U T R AR A B R AR TR R RTEAR
HEOBREAEITD,

5N 8 AR
WALARTY A G S A T e R O T — 3 B &
OB A KT A AT T OlaR R



B. B FE

AN NTUE, BHERBA D=L %BE LT
WRAMART D AL FE S A B ML 2 fENL T 5 2 & &2 H
T, LFOMEEIT S,

o R REIEFAR A FBHERBROMRE (HREREE :
/NEF . BRREHEE R, AR

T VY —2 RNA ZEHNL O & 9 5 Ut
RIUAFEFE L MR 2 BT T 2 72 DI AR~ 7 &
BRI O AR AR E 2 0 &5 L, BEm o
PERRHE, B L O IRIBICRELT I REE b b BltEfe
FE L 72 D RHAIM S L OEAKRF O V) — L5 RNA D
FE &2 R — 2 o AT L 0T 9,

o R RIEVAEFER A BHERBROBEl (RS HAE
L. B, HERERE . /N

Fex 1IBEIC, Bk x e tE S A~ — D=L 72Dy
VY — A RNA OFEE L TWAEN, ZNHNREERIC
E DM EEH I S L2 OIS TEX TV do
oo & Z T ALEOE#: Wlfa) kL= vV
— LADOREIZOHFFRAIZE b CD9-EGFP @he #
N ERBLIE DB THEY VA (= VY —LF]
b~ R) ZER L, BRRSRHERKO =Y VY — A
OB FRH - M+ 52 SIS LIz, 2o Y
V— LA~ 2B WS Z 2T, BRI o=
7V —AERHRICEFKT S b0 BRICHEKT D
DIZFERITH T TOMHNAREIZ 72 V) | I E D &
fRle K& FET 5, £, FEEASA A ~—H— L7
by VY — 2 RNA OB A~ T AEERT 5
ZLlzk Y FEERA T =R A~DOEE IOV TGRS
79,

oK HHRAIFBMERBRD in vitro TT VR (WFHEL
HE : B, FREREE  /NE)

in vivo OFFEZ S EEIZAR(F L7 in vitro BT /L & S
NWDANTT ) A R 3D EEEIEORER LIETICMIE L Y
DWENDHTy VY —AEEEREE LS UCHHFTEE
MERER U BRI L 5 2 WIR R RV E DORT
lZE4T 9,

TRBITINA T G~ 7 AERO — iy 72 VR
24T 5 T & T BT O ARG & AMTIE TRRYE T
2 MR AR A D Bl 21T 9,

] N7 & S AL B S AR R SE T - e et AR Bt e v
=BT ALEME D~ 7 A~DOF 535 X
ORIt K OWRIRBIE (). L E o &% E
EEB X ORI AE - ALFRE G .
T =AM B IO Y —2 RNA DK
RS — 2 Y —IC X D RERRIET UNEF) 217U,
R ERIREE - B A IZEAT - 0 TR TR 5TE

FHZ B W TR AT DA A~ — I — il O BESR
BLOZOFEMOMNT (FR) 24TV, RIKRT - 4%
AWIRIFGERT (1) 1BV CIE, S TR (25
L7cET A~ ZAOER (BHI) #1795, £/, [EHAE
DAMFGEE 2 — (B (2B WX, B A 4~
—H—ThrHxTr V) —LRNAMN. ALY /A K3D
B BlETRICHlRLy pwmEsnbd =y VY —ATE
WTHLEMRIE L 2D O E e 5,

s < U AMENRH DT Y VY — 2 RNA Hiff

[ 7R B S B A AE AR ZE T I 38 W TR S v 7z iR
BTN E T, ESLEE R AT L O
HORER RS - oy FRllR R eI Vv
V— AOHBEEIT S, BRICIE, @S L y b A
U AEERITV, =7 Y Y — NHREEZIX, Nanosight %
Flixm s vV —AoERHIFICHT AT AX T
ny T4 TR = AOREY XTI
Ak a—F 4o S L Fy S Ty Y — A
PR L THRETO 7 VY — A% B G 7
EXOVIEW #AF|f94 2% Z & CHEtS N/ VYV —
LADOREEZ LN, OB b BXOL oo
T V= RIFET A2 N DRIEEITO Z
LT .y Y — AN HR LI ORI E S A 722
Do

U ZRERANE R axXT A BOESICES
BrEh g I TR IR O E K ) ) — D
M D 1= b D FBHEEUE

T ATHESOMEANIE | IR 7 & OFRRRAE PHEH I E & i5
T DT 0 RGO ERT IR L LT~ T
A DMFE AR CH D4R 9 B D 11 Bz v
Zuafiz 0, 300, 600mg/kg O 3 HERDO®EE L, I
B2 15 B EBIZ, BEWiER LOEK (IR, IishsE
s, BBIR) 2> v — NENTRICEREL L, B IR o4
RHWOBEETT > TWD, £ T, HETEOH
LT 57 VY — 5 RNA B3R L LT
A A ~—I—DOHEEEITIR -T2,

15BN A A~ —F—I%, Hbb-y BAR T JEIALE T
% small RNA (Hbb-y miRNA) T -7,

Hbb-y BIa 1%, Ak, 44k 15 H BIZIEIRNE LS
% Hbb-y AT OFEEBLN A ML T O RN FHE
ENTNDHHLDOTH S,
BHEWETHL A VT afRIE e X N BT BTl
3% Cd 5 HDAC DiEMELET L Z E0nNmbNT
BOAER =TT 4 v 7 HIENC X0 AREEL
415 Hbb-y BIZTFORENTE S =T 1 v 7 R
WIZXDREANRFEI N TWHWEILDEEZBND,
ZOZ L, ST algl AR HDAC FREEH
ERFO R axZF A (TSA) &5 L, L7 Y



i & FARE T ER N B 5 O EBIE L, £,
BHAMB L OCEKF O 7 VY — 5 RNA &t A
Fv—T—L L TR Y —= T %7,

1. HEFIH

1-1. BHW'E

KW N axZF A

G - WA bR TS
CAS %5 : 58880-19-6

5y ¥ : 302.37 g/mol

v h&5 : WXBD4552V
HIE © >98.0%(HPLC)

PR B, R
RS - Bk, IRIERET

1-2. R
LR 0.5 W% A F LB L m— ARG (R : 0.5%M
CIAR)

BIYEST BT L AR A
o hE&S . CAE0466

LA oD G

VEEO RN aAxAZF o A ZFFE L. 0.5%MC &
WRITHR 2 TN A T ST, g, L., B
BRIFE LT,

B

#fE . ~ 7 A (SPF)

St : CSTBL/6)

MR Vv Vs TRT P — s Uy XU S
th, EAE R X —

NP G - ME 10 WEER, M 11

VCHr - 2P FME 12 PE, i 24 PC
i U7tz - 4 T

ATtk 1 B OfE - BB 288 T, —BRiE &
OMAEHER IR O Wiz H\,

AW 11 FEELL_EO/E 1 DTz 12 B LA EOR-E 1 LA
AR S 72, B, BNICER S MR S - &
RSB E L, TOHZER0OA E LT,

B RBREGLHE GEEE0 H) Z &7V, #EEE O
HOKREZ BICEBEORE N AJRE/RR Y &L 2 D
ol

2. =7 VY — LA ORGSR

2-1. BHRRE., BSHRELAOREREE Z D O
JRER

B 5B TR R CH LR ARG 2R L &
SRR S HE o BE T2 BE., BLW, 7
HEv 11 BETOS5 AME L,

2-2. #\H L
BHFET T o wEOR OG5 IFIEICEE LT %Y

IREREIRR OB L Lz,

N azxzFr AWRES Y 7 2 HCTHRNICHE
HRR OS5 Lz (8:00~11:00 D), # =& 0¥h
TR (F/RHEAL £ 0.01 mL) (38524 B ORE % LY
WEH LT,

2-3. # 58 L OBEERK

HEIT0, 1 LN 10mgkg D 3 FHEE L, BEAAKE
a5 OB R 2 B8 LT 6 iR E Lz, &
7, BEARKIIRREE, 1 & O 10 mg/kg BEICAENR 12 A
TIRREE, 4EHR 15 AEMEEZ 22T 7o,
HIREE D & ORI S % 4 L L LTz,

G- B E AR L

PERIZ LD & MU 3 2ZF 2 A(TSA) O#EIRN (10,
25, 50 pg/kg (KHE) BLOWED (20, 50, 100 pg/kg &
#H) O 14 AMKERSENERER%Z Swiss albino mice
THEME L FECHIOARTE, SRR, Mg - R
lE#R BT BRI A B o T hs | I ERE
TIEEMROE R, Feii, B8O b, Mk
ERERIR IS K ORMIE DM HER S TWD — 5,
BEEERRTIIWTUOHETHARRE(LITA
HATNAR, ZORERNG FlRN T 25 pg/kg,
#%0 Tl 50 pg/kg %2 NOAEL & L CU> % (Haritwal T. et
al., Drug and Chemical Toxicology Volume 47, 2024 -
Issue 6, 2024),

F7o. TSA DR~ 7 A~DEEITHOWTIL, IR 8
HIZ 0,2, 4, 8, 16mgkg THH LIm#@ENH D0, H
PRERACER, SECRE S, B X OWRIBUG i gk, MG IR
HE, AARTHITRD TR, LnL, Bk
fENT9 % & | TSA BEBREO MG I TIE. F A &
(RIF 7 HET £ 7213 O A  HikE 7 A > FoOHE
B LR O RENBE I TV D,

AR TE, IR VPA ZIRH L7256
IR~ 7 A0 VPA £ 5328 T R 5 3 5 4 & FEH
P CHR TR A 20 B D I D SRIRET 21T 5 729012,
MR8 ALV 2 AEOREERS, BLXO, k7 A X
V5 B OKER S % 10 mgkg ZmMAE s L, K
HAEE LT lmgkg & LTIt o7,

2-5. il

IR 12 B ERRRE, (IR 15 BEMERCB W T, A Y
T T NIRRT BRI U725 (RSN BN
T OMEIEN O E B an B ARk 2 SE Bl g L,
£7-. ATl B, PUROEEZHE L, BT, B
IZOWTIEZ D% OB T RIS L O Ry
SENT T OB A AT, g, M, TR S BT &



179,

2-6. i EYIBH K OSREMIE th = 27 ) — LA ROk
PREY
FIRRIFIZ, BR O A HEZ2 WIRAICBIZ LT, RO

A 2 WERR LT iR N3 D S - REEM I DU T,

FENOEFRIEE, JECIE - J6 R 5aHIE - fdk L
7o EMFIRIREETE - IR O AR E LT,

2-7. REEMITE TR = 7 Y — RN R R O LER
MigzRY 7Fa e L oBREE (X R 7 R%E) I

B L. =i T30 0L BikE L7, =00 E (4°C,
3000 xg, 10 23 (&0 IiE A5, 567

AREHTARERE 5 | BUBHR IR S B & 5 SRR 5

BmAER B R 2RI LT LA Lz & v
RINERAET = — T I A, PIEREE T-80°C DHK
i (FFAE : —70°C LLF) (ZRTFT D,

2-8. FIK, BRI, MREEOEREL

1) BRELH M OBREUF S

PENR 12 A ERREE AR 4

B G- 1 FEf% (09:00~12:00 OFE)

PENR 15 AERREE © A8 4 61,

fEHR 12 A7 E OB & IR R TRl
(09:00~12:00 )

2) XGHINL (7). OEEL
ATHRENY) D1 BE A G 1% IR FEME D M2~ 5 BB
L. NNUTF v TEAKER) o Lo BIREGE (¥
VORI ARIE) \ZEREL LT, SRR EERELL 721, IRTE
FEM D SN TR R R OB 2 i U7, BB IR & iR
Mea yBEL . ERNCEEEZ TR L, BRIXIZIEYSE
IZ28IL, ZHEH RNAlater & 10% Y o Fef iR
=V R ET- L2 15mL D= LF 22—\
R Lo, “EKIFELATHE (4°C, 6000 xg, 2 43[H)
%, FEERNVTF v T TEUNRNTIERRETF 2 — 7T
B LTz, IRYIE 10% Y VU igkkfEdR /L~ U i CHEE
% FRCHIE OPHSUIRBICIE R L, REEIE 2 £
L7

- =7 Y — 2 RNA MRS s 38 BT

] 37 B HE L B A AR AFZE T IS B W TR S L7z I iR
kot Eni-=s v Y — Ak, Qiazol
solution (Qiagen) (Z X > T¥#f# X 41, miRNeasy micro-
elution kit (Qiagen)!Z &> T, RNA Z it L O
35, =7 VY —2 RNA L. Clontech £ SMARTer
smRNA-Seq kit for [llumina Z AT, kit —7
ZMTA T TV =T Do AR LT IR AR —

Y AWM T4 7 Z Y —I%, Bluepippin %A AL 7 X —
ZHWT, 148bp ~ 185bp O~ -1 7 &2 RNA #5372
FEMLT 2,94 XLy v a v i ol VY
—2XA RNA O —r 2|1 T7 477V —I,
KAPA Library Quantification Kit Illumina® Platforms
(Nippon Genetics, Japan) £ 721X, Qubit dsDNA HS
(High Sensitivity) Assay Kit (Life Technologies, CA, USA)
ko T, IBEREEZIT-72 LT, 20pM T4 7
Z7 U —% BmMEECHTA T % lllumina f1: Nextseq500
B X OENLESE & A AT SRR O Ll T b D
lumina £E Nextseq2000 % T, MEHEAIER -5
AT 247 9,

7 YV —A, RNA @ RNA-seq 7 — X T

[lumina £t Nextseq500 X ¥ 7] S 4172 raw data (raw
reads) (L. BCL2-FASTQ program (Illumina, USA) (Z
&Y. FASTQ format (&M 5, LI, &TOT—
A fEMTIX. Galaxy platform (https://usegalaxy.org) THT
-7z, FASTQ I, Filter by quality program % VT,
quality score 78 20 LAED S —4 2 2N 90 % {FE(ET
DIl Y ADHITR R E Uiz, 7.5 BEU 3
KD 7 &7 5 —EFIEL, Trim FASTQ program (Z &
S THRNTND,

INODORIEAT S Tey—r VAT —Z X~ T RS
/ 2 (mml0) (Z%F L TopHat program % H W\ T~ v
VU IEEEITV. BAM 7 7 A L EAR LT,
BAM 7 7 A JUX, Cufflinks and Cuffnorm programs %
MWT, BEEMOERILB LT, 7RO —
~I7AE—varEx1ro,

v A mRNA OV 77 L2 AT —F7 2 A%,
miRbase (http://mirbase.org) %% L7z,

A X | i 2

T7 VY —ARNA ZHB MR L Lo A ~—T1—
DY F— 3 vy O—2L LT, BRI
2T, MAAECERE AT,

aspartate aminotransferase (AST) ¥ JX OV
aminotransferase (ALT) ®IH H 22T, automatic
blood chemistry analyzer Dry-Chem NX 500V (Fuji Film
Co. Ltd, Tokyo, Japan)ZFI| /] L THIES 5,

alanine

BB SRE~ O AERHA L ) ) — A DK
L 7= gz D REE

7 VY —ADOFEHAIZIL CDY, CD63, CD81 72 & DT
T AN BFIET D, £ 2T, lfas. Miasr R
\Z CD9-EGFP Bl&H o307 R EEHZ LT, #
EOMEN S W EINDTT V) —LDIHD CDY-
EGFP & X /X7 e fgHZ LT, =7 Y ) — LN E



Z Dl ICHR L2 O E M+ 5 2 & A AR/
Do AMFETHIHT 2~ U ARBIILLT DY ThH D,

CD9-EGFP / v 7 A > (KI) T A (=7 YV —LH]
b~ %)

7 VY —NFI TR TOlas s L ORI b 5w S
oMM TH D ZFDOERIZIE CD9, CD63., CD81
R ENELAFET D, A~ T AL, ROSA26 FHIRIZT
XUBT I FrTHE—F—%HBLE L., Cre-loxP ¥ A
TLEFHAT 5 Z L TR E N CD9-EGFP
BhE s\ BT DL REFENT ) v A4
~IATH D,

Alb-Cre N T v AV x=v I <7 A

ATFHIIIC R SRE9IT Cre IR Z BT D P T AV =
=y 7~ URATHY  HFlEF R 72 E s TR EBLHE O
MEICHIHA S D,

Sox2-Cre N7V AV 2=y <A

AEEE & (epiblast) 38 X OWRF-IZHRF AT Cre 2R
ERBETAHNI LA 2= Vv ATHY  FIHF
AR DFRAT OB R T EIEICHW B D,

cANT A FOEEE BIFRICEENDL s Y Y —
A RNA 23 F~— B — W= REREORE

CD9-EGFPKI v~ 7 A (flox ¥ &) & Alb-Cre b7
AV x=y I~ A %R L TER L7- flox/Alb-Cre
~ U ADEESHIRT 5, ZbZ2 AP IZT lmm
AT F PBS (2 THEHH% T collagenase JLBR AT 5,
ZD%IZ 40 pm BV A R L—F—ZiE L, BEENE
J O A I R Ak 2 A L 72 %% . MBOC (Matrigel
Bilayer Organoid Culture) /£% H\WCHfifuz~ ~ VU &
JAZEIR L BT A RN LR T 5 2 & TAHAA
/A Relsid %,

BINCAZ RS UTE RPN AV 9T ) A R % AR 5 B L A
BB CTRIRT 52 L T . VY — LD u b &AT
%o

(W FRIE DOBLIE)

B FB 0 FH ] B OVER IS LTl B K OVE)
W)L S & 01 TV TR O RFFERERE 23 78 6D 5 )
W FEBRICEE T D HE, fREF A ST LT,



C. BFFERER

oK REVETAFAFHRROMRE BIEARE /b
B, BrR2HEE - B, FH)

NNV RBEREIC L DETFEICREN RN, F
~v—h—tipBxy VY —5b RNA OHEBE :

JEA TR A L E ) A 7 F¥E (21KD1001)
IZRWWT, Foxld, ZoHE. BERE, 7R & osk
A AP E 2R 5 L7 0 g (VPA) ZEaE
PEDGPERTHE & L TR,

~ U AOMRE AR CTHDIEIR 9 A D 11 B
VPA % 0, 300, 600mg/kg ® 3 AR TROEE L, 1
BR11 B H, 15 BH, 18 A BIZfER L CRIRDA R4
BB 21T o 72, EOREER, 600 mg/kg THEATTEMEN
FEHLL . VPA IR U COREBLTEE £ 72 13 il
ENDEAKFTZ Y Y — 5 RNA BERIFEETHZ &
B 5 I L 7= (Ono R. et al., Fundamental
Toxicological Sciences, 2024) ,

INHDERHT Y VY —LARNAWZIZA T T ¢
VTR NE L EENTEY ., VPA [T X B RIALE
BZIE= Y 2 32T 4 7 HIEHN B 53 5 ATHEME A
BWEEZ DI, 78, 600 mgkg BETHEHIZRIND
TEFFTEMEI TR I —ARICHERT 2 b D TR < —
HRREIRICIR D L Cllg sz, IR 15 B BHICHERS
Nz 8 ER DT A DFERNT T #RITRT,

fetus ID  |neural tube closure defect digit malformation

lack or short left 4th finger
abnormal position on right 5th finger

818

819 meningoencephalocle

lack or short left 5th finger

lack or short right 1st finger

short right 5th finger

abnormal position on right 5th finger
lack or short left 5th finger

lack or short right 5th finger

822 - lack or short left 5th finger
823 - lack or short right 5th finger

extra right 5th finger
abnormal position on right 1st toe

825 - lack or short right 5th finger

820

821

824

x®BEESHREHRE - LFYWEY X7 HE (21KD1001)
ICBWTHRONLNLTORREICL 2EFHEEFER L
FrlREA & ZDRIF[AY (B4R 15 HE. 600 mg/kg &)

SF0 6 HEIX, 1R 15 B B @ VPA 600 mg/kg BEIZE
T ERTTEMEDZRD DAV WIR IR & AT TSR
biLARIR A L, FEARKT S Y Y —LFT Hbb-y
s T EICALE S 2% small RNA (Hbb-y miRNA) D%
BnEERE CoORFEINDL Z L2 RNE L (F
).

GD15T®Hbb-y miRNA it
W N=5 N=5  N=5  N=8
m
[N
M’ 3000
ﬁ REAE UBROEK |

. m M

Omg 300mg 600mg 600mg

NIV TOBKRSEE

MESEMES Y ORREDOFEKIZEENDEI TV Y Y — LTI,
Hbb-y miRNA OFRIBAREENICEEIN T,

Hbb-y [ZB /rE VBT 77 IV —ITEL, vV A
FEASN R R A% B 7 B #HE o
— N U A OREFIEW I BB /255 25 @,
Hbb-y [Z4EHR 15 B H £ TIREBI MG S, gAY
B 7 m A 2 — K95 Hbb-bl ~&IEHNY) D B
bnb (FuvrzdgyF; FX),

RBIE-RETOTOE Y ZA v F (Hob-y)

B a o’\‘\“

1 ) e |
(4 <) \

BrOEY (BiEy1 )

JOEYOEE

Hbb-y (#HEARES 1 )

l | l | I l |
GD8 10 12 14 16 18 PO

M:~<v7RRRBICEITE7AE YA v T DOERKK

ZDAA v F I LCR (Locus Control Region) (Z & ¥ il
B, ZOHIEO Izt e A b AERGE ST 5
ZERMEEN TS, VPA TE R N UBLT BTV
LI (HDAC) IEEAHET 5 2 &R b TR Y,
ARTED =T 4 v 7 HIN X0 RNEEES LD
NRX Hbb-y N, TV = X7 4 v 7 BEIZ XD BIEE
fEENT=FIREENE 2 B D,

# =G, Hbb-ymiRNA 2} [T V¥ = X7 1 v 7 B2
FS MRETIIERBL ONSA F~— T — L 72 0155 D
AT 572, VPA & [FERIC HDAC FREIER A6
TH R aRZTF 2 A(TSA) ZHER~ 7 A~FEH L,
VPA L BT 2 RAFBENFRINDI D, IHIC
Hbb-y miRNA 3@ A A ~—T—& L THRET %
MERRREST H 2 & & LTz,



s MY aRFF A BREICX DETFHEAECRRA
NRAF~e—h—LipRxr VYV —2h RNA OHEE :

TSA |ZHGBRE Streptomyces hygroscopicus 7)> & Hiffff <
M7z HDAC [LEAITHY . B X b DT EF /U bE
RIEL T n~F 2R & FrERs T OB Z 21
SHLZENMBNTND,

PEHCIE, TSA @ 14 ARREEGHMERER (Swiss
albino mice) |23V TR 2 BMEITIRER TH 5
—77. mMERETEHEROZEHE S, FIRA 25
ng/kg. %% 10 50 pg/kg 78 NOAEL & 3T % (Haritwal
T. etal., Drug and Chemical Toxicology, 2024) , F£7-. 4E
R~ A~OHREE (W4E 8 B, 0-16 mg/kg) TiX
AR EFITERE SNRVD BT T EKF
HIZ RS (HEB /B 72 &) BiliEShTnD
(Menegola E. et al., Birth Defects Research Part B, 2005) .

AN 6 M TlX, VPA THURIAGICBIZR S o ap
TRE P ECHRE R A 2 EORBA N, [T
HDAC FHEMEH ZF> TSA 5 THLHBE SN L%
R D 72, BER IR 8 B HE#E TR | i
B8 H -9 HD 2 HIKEHE G Z1To7, kmHE%L
10 mg/kg, KHE%A 1 mgkg & L, H4E 12 HB LW
15 B B3 2 51l CHA8E 3 OB 21T - 72,

fT0R 12 B B OFfENTTIX, 10 mg/kg TSA BRI W TR
RREDREEL D AEIE T L (FRD,

Fetal Body Weight Comparison

100 Vs Control p = 0.7615 vs Control p = 0.0003

®
S

=
3

Fetal Body Weight (mg)

5
S

20

0

Control 1 mg/kg TSA 10 mg/kg TSA

:TSA % 1mg/kg (N=3) L 10mg/kg (N=3) THIR 8
HE. 9 HBICROKRSZTWVL., @R 12 HBIC BRIROESAI
E%?i’t‘:’)fh\%o

MBI FO—IILOFHERE : 92.1 mg

1 mg/kg TSA BEDIFIHKE : 92.3 mg

10 mg/kg TSA BEDFHKE : 71.4 mg

10mg/kg TSAEEIZOY FE—LEHRL T, RRAELHE
1B EE D e TRENT,

FAEEEIT, 1 mgkg 3 LN 10 mgkg Ot CH
BIETLE (TR,

Placental Weight Comparison
p =0.0014 vs Control p = 0.0000

'S @ @
S 3 3

Placental Weight (mg)

N
S

o

Control 1 mg/kg TSA

:TSA % 1mg/kg (N=3) LU 10mg/kg (N=3) TiTiR 8

HE. 9 HBICROKRSZTWVL., @R 12 HBIC BREOESAI

E%?i’t‘:’)fh\%o

MBI FO—IILOFHERE : 92.3 mg

1 mg/kg TSA BEDOFIPREEES : 76.9

10 mg/kg TSA B DFIRLIREE : 61.4

1mg/kg TSAEE, BL U 10mg/kg TSAEIZE Hicar O

—ILEHR L T RBESAFEICRV S I EATRENT,

10 mg/kg TSA

T bbb 4R 8 B BRI G CIIM AR E A~ DN
Z LW E S BERICR L, RS (3R 8-9 H
DOEHE) TiE, 10mg/kg 512 X 0 B EAREIK
20%. MR EEDKI 30%R T T2 Z LW LNnE o
oo S BITAEBIZTIX, 10 mg/kg B TR %
8 L, VPA THOLNLHIRE - R E IR T L AT
LETRASE LN (FH),

1mg/kg 158 10me/ke %58

BJ: TSA % Img/kg (). L. 10mg/kg (H) THEIR 8
HE. 9 HBICROBES ATV, HiR 12 HBEICARSHERR
H{TH57-. 10mg/kg ICHBWTIE, IBOEE (GRAEH) A
FEREINTW D,

—J5. VPA #5°t h T VPA IR CRIE L 72 2 4
A PSR A, 4R 89 H ™ 10 mg/kg TSA % 5T
IXHREICHERR CE o o, £ 2 C, WG WIM A iR
7THENG 1 BICPRR U CRARRE L, ik 15 HEIC
fiftH) U CONERATTABIEE . MR BRARAT . SF/KEREL 21T
STz, TDOFER, 10 mg/kg TSA BETYRIER L O E
PSRN SN, 2 bR 5%, HDAC [
IREBEENDIZ Y 23T 1 v 7 BEN, TS
BOEERERERVEDZE2XFFTD (TR,



10me/kg %58

10me/ke %58

£

:TSA % 10mg/kg TR 7 HE A » 11 HEICRO®KS %
TV 1R 16 BHEICARSFEERA T -7z, 2E (&
AED) . BLU, HRERERS (B 8ABY) MERS
ni=,

F 72, R 7-11 B O TSA KB &S Tl I ESE(E
RN EEARAFAIIZHE NN U RFIZ 10 mg/kg BECUE 25.7%
(N=35) DZWIHIREIETH 7= (FH),

Survival / death rate by dose (TSA)

- Live
mam Dead

100 A

11.1%
25.7%

®
o

-3
k=)

Percent (%)

40 A

20 4

0 mg/kg
n=34

1 mg/kg
n=27

10 mg/kg
n=35

CTSAZFIR 7T HBH 5 11 HEICROKS Z1TU., FiR 1
SHBICHENRLA-E 2 A, WHIRRBILEERD TSA DEE
RIFEFZIEEIML TWLW 3B,

CTSAZTIR7T BEA S 11 BEICBROKESZI1TWL., TR 1
SHEICHEEVRL-E ZA, 10mg/kg IREEEICHE LTI,
25.7 % DAL (N=35) H1HIEIEBIEE &Y. Fhold. R
EHBRBERELTWEA, BBEATRNREINTWS, (LD
HETFEE, 7 DMIZRREATRNENTWNDS,)

T D OEETITRIEIERKIE — EREET L TWD
— BRI E TR Y | Y A BlEE Tl

10

S SRR S Tz,

15.5dpe FM O~ v AJpMgIE, TRO X 5T, BHAHR
fkCTd L MIENE (decidua), R VLI CH 5
spongiotrophoblast cell, glycogen cell 72 &> B &L S 4
HEEA# (Junctional zone; JZ) B LN, REFH D52 -
T AZHD Y Tdh 5 KK JE (Labyrinth layer) 7> 51
FRENTEY | i OFERE TR S5 H&E B
BB T, BB L OE LIS A R R T
HTENTED,

T JRBEOR LB T R EEOES (B E).,
BLO, znUAAOEH O RS (22 TR
spongiotrophoblast & Fr#l,) DE I DLEERD D Z
& T, BRI RE 2 E EAIZEHE L7,

@ ¢lycogen cell
invasive glycogen cell

IR 15 BB (15.5 dpe) MY DRREOREARK, B ILRA
F@I D labyrinth layer (la ; ¥%KE) &. ZOLEE®D
spongiotrophoblast (sp) & glycogen cell % £k & L 72
junctional zone, & U AHKAIFEETH % decidua (de; it
EE) A SRR N, decidua (C1£. glycogen cell HYEE
LTH Y., H&E #& T junctional zone & decidua % X539
ZDITHL L,

T DORER, T 58 L OV mg/kg TSA BECTITIER
PRI RE S NBIEL S UT- DITKF L. 10 mg/kg TSA #f
TIEREEE Ik 75— T, JZ+decidua fH4
IR DAL DHKT 50%1Z 40 STz (FIXD,

10mg/kg TSA 5
SIS B,
p w D
.

Omg/kg TSA 135

CTSAZiR7 HEA S 11 HEICRA®RESZITUL, Eik 1
SHBICHEYR L 25, Omg/kg %58 (Ao +o
—J)LEBHE) Tk, EFABRBEBERIESNI-—7.
10mg/kg B 58 (EBH) (2L TIE, labyrinth layer Gk
WER) IZEBETHBH DD, junctional zone + decidua (&
RED) DA B EZ5 0%ICHE ENT W,



FEFRIZ labyrinth / (JZ+decidua) DOt EHHT 5 &
TSA PR FERIFAINC JZ+ decidua I ERRA R L 725 2
ERH LM ETRSTZ (T,

Labyrinth-to-spongiotrophoblast ratio (Mean + SEM) with significance
3.0 A E3
1

ook
[ 1

bk

1

2.54

2.0 A1

1.5 4

1.0

Labyrinth / Spongiotrophoblast

0.5 1

0.0~

0 mg/kg

1 mg/kg 10 mg/kg

TSA AW FIRT7T HEH S 11 BRICROKESA1TU0., FiR 1
SHBICHEYRLA-E 25, Omg/kg %58 (Ao +o
—JL) Tk, EFLBRBEGGRIRE SN/-—75. 10mg/kg #&
5B TIE, labyrinth layer GREEER) RIEEETH B H D
@, spongiotrophoblast & (FHREE) OFEHA B LZ 5 0 %IC
&N TW s,

R VAR BTTIAL— BB IR RACIR R 3 % — 07 | Mg 5 13
N TR RE Th 72 2 L2 b | IR REMRHT I
IR AT BB A DA I~ — T — LD
AIREMED R ST,

T 2T RIS G- ER N ORHAM IS L OV E kDT 7
V— I RNA AT Z#& 2 T\ 5 VPA #5217/ - 7=
e VR DRRRRIZ SOW T BT 21T 72 o 7=,

VPA B 5 IEARIZ BT labyrinth/ (JZ+decidua) @
AT DL TSA &[RRI JZ+decidua DL
H XD ZEBRHLNNIRoT2, 2D LD, I
LR AT OB 72N A A~ — T — L 72 D A[HE
PENFR LS TR Sz, (N=4 OfEZRDT, S 8 4JE
(Z R VR T 21T O )

Omg/kg VPA 5 600mg/kg VPA 1% 5

Vo

l_:, NN

TSA AW FIRT7 HEH S 11 BRICROKES AT\, FiR 1
SHBICTHEEYIRALAZE 25, Omg/kg H58E (A bR
— I EBH) Tli, EEHBEBEERGILRON-—7A.
10mg/kg 58 (AEH) (2L TIE. labyrinth layer Gk
ER) IZEBETH B H DD, junctional zone + decidua (&
REB) DA B LZ 5 0 %ITHH TN TUL T,

11

Labyrinth-to-spongiotrophoblast ratio (Mean + SEM) with significance
ns
 —
T ok 1
1

3.5 1

Labyrinth / Spongiotrophoblast
- - N N w
o n o n o

©
wn

0.0 -

0 mg/kg

300 mg/kg 600 mg/kg

VPAZIFHIRIO BB A S 11 HBICROKS#1TU., HiR 1
SHBICHEEYREL-E ZA, Omg/kg 58 (Ao~ bO
—L) Tld. EFABERBG,NRES>N—H, 600mg/kg &%
EEECHWTIE, labyrinth layer (FRERER) ZIEEETH DD D
@, spongiotrophoblast /& (FHREE) O RN B LZ 5 0 %IC
mel ST,

E LT 7 EERFETIE, VPA #5FEBRTRIE L
7234 A~ — 71 —f5Efl Hbb-y miRNA 723, TSA $¢5-C
b [FIERICHERE T~ D D & BRRIE L 72, BE0R 7-11 B ISIRIE,
1 mg/kg TSA, 10 mg/kg TSA 5 L7 3 #EC, MEHR
15 B BICERI L, SRR 36 L ORI BLAFAT
ZFEE LT ER D DR ERILL =7 VY — K&l
L7, ARz Z VY —A5738 RNA ZHhH LTt
Ry =7 o —IZ L 2 MBI TR BT 21T >
ToRER. VPA #5328k & [FERIC. Hbb-y miRNA D%
BLOMNR EEARAERI D ST TR FRIC B T2 2 &
D LNE7RST,

. AKK
Group means with SD (error bars)
n=23

Value

contr® 19 10md

(amqe“‘c\w
et
Welch's t-test vs control: 1mg p=0.0526, 10mg p=0.000151, teratogenicity p=0.0293

EFMES Y DIREOFKICZEINS T VY — LTI,
Hbb-y miRNA OFEBREHMFERNICEEIN T,

PLEXY HDACFHEANCL D2 =T 4 v 7 R
H 7% Hbb-y miRNA OIE AL & fEa7TEIEICBE 59 %
AIREMEDS N 2 & DR S LTz,

O KRB AFERABMEABROFENL (B



. BA. B BRARERE . /NF)
cBEFRE~VREBRA L Y Y —ADOHER

L 72 gER DFFIE :

aﬁi/z X ZNE T ALTFWEIC K 2 EasEE LEIn F i

SRR T DIRED AL F~—T— L 720155 1KIK
¢i7// 2 RNA OHEA1T > T& 7 (Ono R. et
al., Toxicology Reports, 2020 ; Ono R. et al., Fundamental
Toxicological Sciences, 2024) ,

F o, WEAT—VRERD, MEEERTZy VY —
I RNA OFRIEICHEHLTWD

L L RiEHRCRiiShb=27 Y Y — LA RNARBTE
Dl « MR 2 B IZRE 3 5 2 & I3Ek A
%ﬁf&)/)ﬁ:o

T TEAIZ. =7 VY — N RIEER DR E & A HE
T 5~ 7 A CD9-EGFP Knock-in (KI) ~ ™7
A (=7 Yy —Ahafifb~r R) EERILT-,

T 7YV —AEHIZIE CDY, CD63, CD81 72 X DT b
TANRZUNFETHZ D, BEMiice b
CD9-EGFP &% v /X7 3Bl S5 2 & T, Z DO
fadk=2r vV —LDH% EGFP it L UHLE K
CD9 HUiRIZ L 0 feH - FUXATRE & L7=,

CD9-EGFP

0063

CD81

f @

./O

o :
Integrins

L\Oﬂi'c_t.o FRMEICIZ CD9, CD63, CD81 %
ZUAEFEEL TS, mRNA ¥ miRNA 2 £ %

oY —
@%bﬁz
7YY —=LICARBENDE ZEHPRLNTWS

BARAIIZIZ, & - CD9-EGFP %t v k% ROSA26 8
Iz v 7 4 > L, Cre-loxP #&IZ K 0 SRR BT
HBTXLR%E L (TH),

12

CAG promoter b
L

‘Pn

mating W|th tlssue-specmc Cre

Neo hCD9-EGFP

==

stop

flox/Alb

} hCD9-EGFP

9 -

X :BE (L Neomycin MMEEETFEHIE L TWB D, HFEDIK
LTHIRTS Cre NI VRV Iy ITTIREREET B &
N %m@%%f@&thCD9H%PﬂA&/A7%%ﬁ¢
58512k B, 2ZTlE. —HE LT Z0ER. BEOMEES
TS wémtl7// LH EGFP TR &N, ELE
WARIREIC D, F7/-. B L CDOICHWT 2HEERANE Z &
'@%E@ﬁ%ﬁ%@l?yv—Aﬁﬁﬁu@ﬁﬁé:&%\
BENIZRNA LRV RIDOBRAEITHOZIEDHTE D,

B G A IRICB N TE, FFRI= Y VY — A5
O RTREM: 2 MiEEd 5 728, CD9-EGFP KI (flox)
1 & | epiblast FH AR T Cre Z38HL3 5 Sox2-Cre M
% AZHE LT flox/Sox2-Cre & 157-,

INE WT L BT 5 &, BBANDOIRIEOFHon
CD9-EGFP 7 L V& Ff 5 | 25 flifan> & EGFP FEik—
7V —=LE5WT 5 (TR,

X : CD9-EGFP allele %’\TD’CH’D flox/Sox2 Cre ¥ X
(F) LEF4ER C57BL/6JQ DRI TE S NBITIRY 7 X DI
S, BBARDOFEHDRRIRIL CDI-EGFP allele 2> Z & T,
250 LY £ F CDI-EGFP TINILEINF-T Y Y — L
WY S, EGFP #3232 & T, BRIREkDTZ IV Y —
LAEDLCHWHEBYOMBRFICERL TWEONEZBEL L
ICTZ %,

IR~ © A % i) U B ARG B AR SR B Tl L
t&’%(D9HHP7vw%ﬁO%E®H‘Ti%
IRIR AR 23R < EGFP BEMETH 0 . RHAMIIGHE
(%@ﬁ)f%%%Emwvﬁfw#ﬁﬁéﬂto;
AUINEIEE Sk EGFP Bitk— 7 ) V) — 2 % REARAI A EL

=y

VIALTERIR EEZABND (T,



:CD9-EGFP allele % DR R DA (A KENERS) D EGFP
BHERG, BRIBAIBE I TOMEN EGFP Gt a->
THY ., AR (BRIRRREE L Y EER) (B WL T, BRIRAI
ML Y a7 EGFP BT 7Y Y —LZERYAL Z &
THWEGFP v 7 FILA2BERT LN TE B,

X 512, CD9-EGFP 7 L L2 Hi - 72 WIR IR DR T 8

—ERHIIEIZ EGFP (5233860 B, BHATEER 2 L7z

MRIRER= Y VY — AOBAT - T AR DR S LT
(FD,

: CD9-EGFP allele ##57-7 LWBS B D BafE (BEEIERS) @
EGFP &8RRG, AHARIRREE (BRIBRREE L Y E3B) ICH 1T
X, FHAMAEIS$ % CD9-EGFP allele 23 DB518 £ 244
IN7-t k CDI-EGFP ML/ Y Y — LZERY AL Z & T5
W EGFP BBl A>T W5, BRIBAIBREE T EGFP Bt s A
S TWAHIREHLFER T 5,

ST AEEICIX, it b CD9 BRI K Dkl
U ErERSR kv  — N A - BT A
HEEEB LT,

NA ey MELT, FEFFRICE & CD9-EGFP %
FHT 5 flox/Alb-Cre ~ 7 AZPUHEAVRTE (CCl) =+
TR Z B 5 L, 5 5 & S YRR 43 2 (B LT
RNA-seq it Z# 5 L, HFH%k>=”7 VY — LA RNA 7
777 A /VEER LT,

13

Gene Expression: corn oil VS CCl4 (log10)

Log10 (CCl4 administrated group)

1 2 3

Log10 (corn oil administrated group)

DRI S EE(X Bh) & CClLIREE (Y &) EFEom&EL Y.
E b CO9 R ERA W= RELEEITS Z & ChiERk D T &
VY —L%EBEEEL. RNA-seq BT & 1TR>7-, FRETRHS
ni=xT oY —LRNA X, BICFFEBEEICL Y FE, 59w
ENTBENAF~Y—h—TH 5,

CCLIZ L AEETHEEINLIZHO=Y VYV — A
RNA 2k S 4, BEAOMEE~— 7 —T&H % miR-
122 B LD miR-192 & & 472, FFIZ miR-122 [T 6a%
TEREIC X0 ZhRAIZ MG S v — 7 L BT L ¢
FFEELT % miR-192 [XIRAMESRERTH Y | AT H
FeFFH-DRZ WATREME SRR S 7,

miR-192
(liver and the other organs )

miR-122
(liver specific expression)

R

e — ——

corn oil

15mg/kg CCl4 | -

30mg/kg CCI4 | -

50mg/kg CCl4 | t X

70mglkg CCl4 | | .
IP with . = = == l Rieny
hCD9 oo o

|70mg/kg (007 — L
y

antibod

N MECRERE YV RAETLOMBHROI S Y Y — L
RNA o &IHE, FE&IE. 0mg/kg, 15mg/kg, 30mg/kg, 50mg/kg,
70mg/kg CCl4 #¥ 5L, 2 4ABM%BICMERERERL, =7V
vV — L RNA % RNA-seq |2 & 2 iBREHE TR T RN L. miR-
122 5LV miR-192 BT HRIEATEE L7-#HER, TEIL.
flox/Alb Cre ¥ (2 70mg/kg CCl4 2% 5 L. 2 4 BfE#&(C
i L7z%&IC, & b COIMAETRELEZITV., FFEEED
HADITYYY —LZEHIRL, DTV Y/ — L RNA % RNA-
seq IC & BB LRFRIRAEN L. miR-122 L U miR-192
DELTFHRBEEZEE L-HBEER,



X Bz, IR E LTRHRE LT liver-derived EV
RNA1 (Levrl) (X6 rEREIC L0 ) 50 5 ICIRAE S 4.
TEH T OW S5 miR-122 (JEAER 1 4%) & %THRM
. HFEEICLV DTy Y Y —AIZBEHIND
“ER A A — I —TH D AR RIR ST,

corn oil |
15mg/kg CCl4 |
30mglkg CCl4 |
50mglkg CCl4 |
70mglkg CCl4 |

hCD9 |70mg/kg cclal

antibody

N:MmEtREBRESEYVRAETILOMBRRDOIT Y Y Y — L

RNA m#IEE, FE&IX. 0mg/kg, 15mg/kg, 30mg/kg, 50mg/ke,

70mg/kg CCl4 %5 L., 2 4ABM%BICMEREFRERL, =7V
v — /I RNA % RNA-seq (C& 2 BBAEETRIRMET L.
liver-derived EV RNA1 O BI=FHRIEATE L =R, TEIL.
flox/Alb Cre ¥ X2 70mg/kg CCl4 2% 5 L. 2 4 B
R L7=%IC, &~ CD9METRELEZITL. FiEEED
HADITYYY —LZRI L, DTV Y/ — L RNA % RNA-
seq IZ & 2IBRIVGEETFRIZEN L. liver-derived EV RNA1
(Levrl) OEGTFERRATEE L/-HER,

PLEX V., e Ry v ) — AHEERICE D . i
KOEMIET T VY — LMENT TIZR AL o T2 F
TNIpNA T — T — R O BN RIRE & 72 o T2,

14



O KA MEFRBRD in vitro TT /VEIR (WS
HE B, B, FIREARRE  /NE)

« FFBA T 7 A R ORI L fFAT

FEAH) 22 B EERITARATE L 72 W MR E A3 2K
HHENTWD Z L b BRI AR HlTE DB &
AT U, i U 7o lias st A A~ — I — G453 in
vitro THIEEET D A IRAE L 7=,

AWFZEClE, AR hepatocyte ~3b L 7= #ifld TD A
CD9-EGFP (Gt & 2 5 R 2RI TE D720 ANTT 7
A Rttt ook 2 EGFP BPEMIIE 2 FE 11T
2 HRNEND D,

AN 6 FEEE I, flox (CD9-EGFPKI) & Alb-Cre %

A0 U C AR A0 B N CD9-EGFP %R H 4 5~

T AENERLL  ZFDOFHEN S AN ) A RERSNL LT
(FE).,

flox/Alb Cre  WT/Alb Cre  flox/Alb Cre ~ WT/AIb Cre

brain

liver

DR RAYIC £ b CD9-EGFP %#HIR % flox/Alb Cre <
7 A Dffigs T EHERET 5. —PlE LT, HTIE EGFP A
fzETHh5H. FFlETIE. EGFP OEBEAFEEINTL 5,

DRI £ b CD9-EGFP %#FIRY % flox/Alb Cre <
TRAOFRE VBN LA T /A P, EABRT 5 &,
EGFP BBMEIC R » TWLN B,

15

EGFP (AT /) A4 NOBSIIZERZh U, iR I
S PEMEEEIELClT EGFP BRVEMIIuAS &= A 7 ki
FEL R SN —or VY — DRI DB
e (T,

DTSRI £ b CD9-EGFP %#F3IR Y % flox/Alb Cre <
TRADOFERE VBRI LA/ A P2 BRERERLE BN

BCEERIT DL, FILH/ A K2 hepatocyte (294 L 7-#lA2
TDH EGFP BHICh > TWABRFARE SN, £/, Zh
SO SIE. T 7YY — LORFADWINDEHEFH
BRINTLD,

SEHIL EBERETOD Y Y Y —LE v TVRIF L
UV TCENTT 572, ExoView imager % 7,

F oS EOHT NI AR UK THRIIE LY Y
V—Ah%, B FCD9, ¥7 A CD63, ¥ ACDSI i
RCHEmH L& 2 A, flox/Alb-Cre AV H /A K
B EIEToH e b CD9 GtE=r v Y — Akt &
AT APBEREL TWA Z L 2R LT (T,

Exosomes Y Antibodi

/ N ’J,L\ ’)L‘=/|

CcD81 CDé63 cD9 ‘\\CD C)‘ (
Y ¥ R BRI

: Exoview DRE, ExoView [, Fv 7 EIZT Y > b &N
MR EICE—DT oYy —LxR L. EXTETzAWE 2 &
TIVYY—LDKRERERVINVEHEHT Y FBELUREFT S

E A A ORI B B, (™ 58 A :
https://www.ptglab.co.jp/news/blog/new-ways-to-study-
the-elusive-exosome/)

-
—



flox/Alb Cre ¥53& 3% WT/Alb Cre i5& L&

mouse mouse human
CD81

mouse mouse human
CD63 CD81 CD9

S
t CD63 cD9 10

FL Intensity (a.u.)
FL Intensity (a.u.)

10°

1

| 102
%’\
ey

: Exoview %FFE L 7= flox/Alb Cre fFlgA /L 7/ 4 K (k)
BLUWT/Ab Cre fFiA /L H /A4 K () oEELEDOS
TINLTTY )= LB TV —LEBET 27-H0ERER
KICIE, ¥V X CD63 (Frm). ¥ 7 X CD81 (F&). & + CDI

(&5 yEEsBALTEH Y, £ b CDI HiikTlt. & CD9-
EGFPRBBMT IV Y —LDAERELTWS,

102 N
5
&

- FFEEANA A~ —F —FEF D in vitro SR TORRGE :

BT HEEOMFEE LT NFREE A 4~ — I — 1l
? in vitro ;2 DIRFEEIT /2~ 72, BARROICIE, AFlEA
NI ) A ROBERRIZIUWERFBZRNT 5 Z & T
EELZFHEL, ZOERKFTOT Y VY —LTEE
N5 miR-122 B L Levrl OB FREDOERZIT
o,

Z OFEF, miR-122 (X IUHEALRFIINT K 2 KT
M EFA PR TE o T,

0 mM REOFT 228V TH miR-122 (FE%8
THHZ NG, miR-122 &7 VY — AHEHE
BN END Z ENHA BN o7,

ZD—77, invivo TIIIFEEIZHE L H ~0 miR-122
BENNETT Y — LD ENDENENET D
AREMEDN B Do

ZAUZRE L, Levrl [ZAF&A VA 2 A RIZEBWT CCly
BEEEMCZ= 7 VY — AP N EH L invitro T
LIS E E T DN e —F— & LTH
BThDH I ENTRENT,

16

miR-122
I .

B A
- '
- i
. 1
- Il
- 3
- L
- 3
= A
- L

liver-derived EV RNA1

OmM CCl4 omM CCl4

0.3mM CCi4 0.3mM CCl4

1mM CCl4 1mM CCH4

3mM CCl4 3mM CCl4

10mM CCl4 10mM CCl4

RS VA A RICIBfLREERE L, BERFOITY
VY —LIZEEND miR-122 (£). BLU, Lewrl (H) @
BEFHRIREAFTELT, miR-122 FEENICERERBE L TWL
5—A. Levrl |, TUBLIRZEDEBEKRGFHIICRIEAZTEIN
7=

PLEX Y lEasRe = 7 Y — LAHRER & AT
A R TNxy ) — LR RS DED 2
& T B D i A e U7t A A~ — D —D
PREZ & in vitro fRFEZ — B L CHEHE T 2 AR A feNr
L7,



D. BZE LW

£2 -3

AT EEMZE LD R A S RS AR T R
DOEEAICENT T, fEkROIBIR BRI, T
W= s Y Y —LRNA| &, H-iC TRBERE) &
WD 2 DOBUEULFEIEZRR L, S O ITHAERFr DY
T VY —LERINTX BB FHE~YT A REM
HEboHEDH LT, HEOHWF (MOA) (ZHEAIA A
TEREAM EA A AR LT,

o, SM6EENIEL Y, VPABREET LT,
K 7 Y — 2 RNA 728 BRI 35 - Ik
ENbZE. oA T T 4 v TEBIGFRELL
EEND T END, VPA FRIEFEICZE Y = %
T o v 7 IR B 5 B AIREME S RIS STz,
TR, EFYEN SR RICRE L Tl asn D
FIETTH, AEBEOEKREY VY — ATl Hbb-
ymiRNA OFBLRFERAIC EF LTl | KEALD
HIE” (ZxHET D0 THIEICRD 55 Z L5
& 72 o7z, Hbb-y 34K E15 B T S,
AL B 7 e B (Hbb-bl) ~AA v FF25 T LA
HMOENTNDZ NS, Hbb-y OFIEMALITI AN
HIZAEY) 2B B (=71 7T AOkKE) %
KL CWAAEEMENEV, 612, ZOAAL vTF
YIZIFE A N E B 2R T 4 v 7 il
A5 5 & &, HDAC [HEEM 2> VPA O
TERT & LA T D,

B 12 VPA & [FEEIC HDAC FREEH 2 H 1 % TSA
BHICL Y, BE5EEOREEOR R, RIAE -
R EEOIKRT, AR I, &5 8%k
BT D EARRAF PHSH AR 0V B & VPA L 3E bk
DEWRBFRBREER X7z, 2L, HDAC fEE &
VO GBS S R AR O —HEREL 5 5
L EIFFT S, MA T, TSA TIIWIHIIRESE (W
NIR) OHEMATEETH Y, HBIT - ERERK S
NTNBITH 0D B FIAF 2RI & 5 B R A
ML=z ent, WHIZFOLODOBIITINZ., IhiE
TERK « BEREAR 2N B D A TEMEIT R L C U5 ATRE
MNREZHND,

=10, BIRFICH VT, H&E Yefa Tk g
& NS B FEEICHRA T DREZTE L, b
o IEgEEoR S & NZ+HBERAOR S okt
ZERMREE L TEA L, TOME, 10mg/kg TSA
HETIZ+ BB O A D3 AR AF R 8RS C
B BIRAFES —HBEERICERE L T TS REE
R IIERE CRNTX 7, 2k, IBEEN
AEFMED X B X0 MER AR RO
L. $E7e A A ~—h— L7 bR A2 R, &
52, FKxZ VY — 2 RNA ORI VT,
Hbb-y miRNA 73 BEAK A7 1Y D> DA B T AR 7RIS

17

EHRLEZEE TR (=7 VY —LARNA) &
TEREFRIE (porib) ORI, HDAC BHEICER
THZE Y = XT ¢ v 7 EL &V D Il TR T
DL LERETD,

BN, A A~ — T — D HKIEERFE & D
(2%t LC., CD9-EGFPKI (ROSA26 / 7 A > XCre
FHE) W s v Y —NEUE - TR R A S
L7z, Sox2-Cre # W=k Hk>=r v v —LDiA
BRCiE, R VR AR 23 SR EG . REARA AR AR IS 55
EGFP v 7 FAREE I BB XT s VY — 4D
FHAMIEL Y AR Z R T LT RS Hiviz, £7-,
EGFP 7 LV &2 F7= 70 WIR IR ORBERIC S RETHY 72
EGFP (523 [ &40 R AR & 2 WIS RHATEER 2 /1 L
T VY — ABATORREEN RSN, S 61T,
Alb-Cre & W IFligd R =7 VY — AR T,
Pt b CDOFUiRfE ikl L v BEofFhk= sy v v
— A RNA 7’8 7 7 A V)35 B BEAIO miR-122 1%
ERBETH S 7. miR-192 [FIEHEA R ER TIET
fige S 25508 K& W ATREME DS R STz, RIS T I
i Levrl X rkRE TR E < IBME S, IFRERC
MHOTZ 7Y V=AM IND “REKFN 8
BECTHDH ENRBRINTZ, (EROEMFGEY VY
— LNREATCIX, NIRRT - E AW D RN
BIEL., HOFMEHES 7T ANRNEEND Z ENRH
DD, RRITZFDORAZRL 9 D,

Befz1Z, invitro (REBVEOBLA TIL, Alb-Cre 24 /L
) A KT EGFP MRS A 7 IRICHFEET D
Z & D26 A hepatocyte 53 b.DFEEE & LT EGFP %
FIHTE, AT A Rk EEIZE T 5,
ExoView IZ LA v 77 VY —LfEWF Tl b
CD9 [GtRL &2 T& 7= 2 &3 g BE T o “Bg
ks Y —L" BEEREL, BEASA~—T
—% invitro CHGET DN NE - Z L2 K
W5, EEIC, miR-122 1% in vitro THEEKIFAIZ
fba R LICK W—T5, Levrl 1% CCLIEEMKIFNIC
L. IesEEE s 2 “Bi A A~ —0—"
ELTHETHD Z LR EnT-,

)

TN 6 TR Tid, VPA ORI ~D A
HIZ X DMEHFEET VB WT, Rk VY —
2 RNA 13 HERFAICEH L, AR T TR
FE X415 Hbb-ymiRNA Z[FE L7, Hbb-y (33
EWRERN I 7 e AL v T OGRS KL, =
BV XT 4 v 7 BEICHES HEFED A A~
——fERI L 720 D B,

BRN T HEERFZERL R TlE, HDAC FHEA] TSA OFREE)
W~DORERGIZE D, VPA &dmd 2 84T
A (FEIER B, MRS AR 2SS B IO



RBBEOEE N HERD S 41, HDAC FHEAMiE LSS
BOTHER L7220 95 2 EDRRENT,

IHIT, BT HEEOHRSE L LT, WREIERE
1= (labyrinth / JZ+PLIEREDOLL) 28 AT 25 2 & T,
TSA WEFRIZ X 2 MeM /bR 2 IR EEARFRIICE & T
o, MIEFER —HEERICRET2&ETH, A
R I AR TR SNEG T2 Lo h . IiEERE
FRNT XU e AR AL A A~ — T — L 72 D 7]

REMED RV,

CD9-EGFPKIXCre ;RIZ XV | =7 V) — LD H Kk
ZRIAEIE & RFRIBATO AL - S ATRE T D 2
LaRLT-, EBIT, Hik k CD9 ffErkK & RNA-
seq IZ &V g Ry =27 ¥ VY —ALARNA 72 7 7 A
VBT, BrHUER Level O K 9 7 “IRRBMLAER”
BB A ~—h—ZH i cx 7,

FNH A RE TNV T Y Y — AR
(ExoView) ZflAGhE 5 Z & T, lgesfmk 7 v
Y — A5 RNA /31 F~—F—® in vitro F&3IFR % e T
L7z, ZHUCE D, B ERICEKST LWkt
M REA S 00 FREE T 1) T BB AR AT AR N S 7

18



E. BFFERR
1. #SCHRRKR Gy

oRyuichi Ono, Makiko Kuwagata, Mie Naruse, Akihito
Watanabe, Masao Takano, Takuro Hasegawa, Hiromasa
Takashima, Yusuke Yoshioka, Takahiro Ochiya, Yoko
Hirabayashi, Satoshi Kitajima: Extracellular vesicle small
RNAs secreted from mouse amniotic fluid induced by
repeated oral administration of VPA to pregnant mice.
Fundam. Toxicol. Sci. 2024; 11(1): 37-56.
[doi.org/10.2131/fts.11.37]

Fujioka T, Shiura H, Ishii M, Ono R, Endo T, Kiyonari H,
Hirate Y, Ito H, Kanai-Azuma M, Kohda T, Kaneko-
Ishino T, Ishino F

Targeting of retrovirus-derived Rtl8a/8b reduces social
response and increases apathy-like behavior associated
with GABRB2 reduction

OPEN BIOLOGY 2025 Jan;15(1):240279.
10.1098/rsob.240279].

[doi:

o/ NI

FEERIRZZ AMERHIIZ 3515 % New approach methods &
L Coffash MaoiEH

EDHWPFH Vol.291 No.9 2024. 11. 30

Makiko Kuwagata, Yuko Doi, Hirokatsu Saito, Mariko
Tsurumoto, Toshime Igarashi, Takuya Nishimura, Yuhji
Taquahashi, Yoko Hirabayashi, Satoshi Kitajima: A 90-
day repeated oral dose toxicity study of p-cymene in rats.
Fundam. Toxicol. Sci. 2024; 11(4): 169-181.
[doi.org/10.2131/fts.11.169]

Ohya K, Hirose S, Nishikaku K, Ohnishi T, Lee K, Iyoda
S, Kubomura A, Akeda Y, Mizukami K, Suzuki T,
Takinami K, Taquahashi Y, Kuwagata M, Kitajima S,
Inoue T, Hara-Kudo Y.

Genomic features and pathogenicity of atypical
diarrheagenic Escherichia coli from a large foodborne
outbreak.

Int J Food Microbiol. 2025 Apr 16;434:111134. doi:
10.1016/j.ijfoodmicro.2025.111134. Epub 2025 Feb 26.

Toshio Imai, Rikako Ishigamori, Mie Naruse, Masako
Ochiai, Yoshiaki Maru, Yoshitaka Hippo, Yukari Totsuka
Bridging toxicological properties of environmental
chemicals between animals and humans using healthy
organoid systems

J Toxicol  Sci.
10.2131/jts.49.425.

2024;49(10):425-434. doi:

e Yamamoto T, Nakayama J, Urabe F, Ito K, Nishida-Aoki
N, Kitagawa M, Yokoi A, Kuroda M, Hattori Y, Yamamoto
Y, Ochiya T.

Aberrant regulation of serine metabolism drives
extracellular vesicle release and cancer progression.

19

Cell Rep. 2024 Aug 27;43(8):114517.

Tsubaki S, Nashimoto S, Tanaka R, Toyomoto T, Tsutsuki
H, Kato K, Nakayama J, Kimura K, Oshima K, Yamamoto
Y, Okusaka T, Esaki M, Kawai N, Ota N, Yoshioka Y,
Ochiya T, Saito Y, Sawa T, Hozumi K, Matsuzaki J,
Tsugawa H.

Gut Commensal Klebsiella pneumoniae Extracellular
Vesicles Shape a Liver Microenvironment Conducive to
Gut-Liver Bacterial Translocation and Pro-Tumorigenic
Processes.

J Extracell Vesicles.
10.1002/jev2.70262.

2026 Apr;15(4):€70262. doi:

Nagamatsu Y, Umezu T, Hong T, Niijima T, Ohno SI,
Harada Y, Kanekura K, Ochiya T, Kuroda M.
Exosome-like nanovesicles from acerola for CRISPR-
Cas9 ribonucleoprotein delivery to the central nervous
system.

Mol Ther Nucleic Acids. 2026 Mar 12;37(2):102896. doi:
10.1016/j.0mtn.2026.102896. eCollection 2026 Jun 16.

Yamaguchi T, Matsuzaki J, Katsuda T, Kimura K; hCLiP-
EV Project Group; Saito Y, Ochiya T.

Small Extracellular Vesicles Released From Human
Chemically Induced Liver Progenitors Have the Potential
to Improve Liver Fibrosis in Mice.

Gastro Hep Adv. 2026 Mar 3;5(5):100910. doi:
10.1016/j.gastha.2026.100910. eCollection 2026.

Ishikawa-Yamauchi Y, Emori C, Mori H, Endo T,
Kobayashi K, Watanabe Y, Sagara H, Nagata T, Motooka
D, Ninomiya A, Ozawa M, Ikawa M.

Age-associated aberrations of the cumulus-oocyte
interaction and in the zona pellucida structure reduce
fertility in female mice.

Commun Biol. 2024 Dec
10.1038/s42003-024-07305-z.

24;7(1):1692.  doi:

Kaneda Y, Lu Y, Sun J, Shimada K, Emori C, Noda T,
Koyano T, Matsuyama M, Miyata H, Ikawa M.

TEX38 localizes ZDHHC19 to the plasma membrane and
regulates sperm head morphogenesis in mice.

Proc Natl Acad Sci U S A. 2025 Mar
11;122(10):e2417943122. doi: 10.1073/pnas.2417943122.
Epub 2025 Mar 3.

2. FRBER ()

oRyuichi Ono, Mie Naruse, Makiko Kuwagata, Yusuke.
Yoshioka, Yoko Hirabayashi, Takahiro Ochiya, Masahito
Ikawa, Satoshi Kitajima

Detection of EVs in Hepatotoxicity Using CD9-mEmerald
Reporter Mouse
INTERNATIONAL

SOCIETY FOR



EXTRACELLULAR VESICLES ANNUAL MEETING
2024, (2024.5.12, Melbourne, Australia) . 58

TR, BETAN, DNBEE— miE . 2B
-, dbE B ) MREICLD S v oA o~
T ANERIBRIC A U2, A2 —7 w NEED SRR
B L ZOWMMNRE, F 71 Bl AERIYFS
M. AR, 2024 4E5 H29 H, RA X —

oOno R, Kuwagata M, Naruse M, Watanabe A, Takano M,
Hasegawa T, Takashima H, Yoshioka Y, Ochiya T,
Hirabayashi Y, Kitajima S

VT a g (VPA) OIER~ 7 A~DRIBHRGIT XL
VD FE SN D EKRISROMAES N E Small RNA
%55 1[0 HAFEFSFAFES (2024.6.21 &) |
mE

oOno R, Kuwagata M, Naruse M, Watanabe A, Takano M,
Hasegawa T, Takashima H, Yoshioka Y, Ochiya T,
Hirabayashi Y, Kitajima S

Extracellular Vesicle Small RNAs Secreted from Mouse
Amniotic Fluid Induced by Repeated Oral Administration
of VPA to Pregnant Mice

Annual Conference of the International Federation of
Placenta Associations (IFPA 2024) (2024.9.4., Montreal,
Canada)

oRyuichi Ono, Mie Naruse, Makiko Kuwagata, Yusuke.
Yoshioka, Yoko Hirabayashi, Takahiro Ochiya, Masahito
Ikawa, Satoshi Kitajima

Detection of extracellular vesicles (EVs) in Hepatotoxicity
Using CD9-EGFP Reporter Mouse

58th Congress of the European Societies of Toxicology
(2024.9.20., Copenhagen, Denmark)

eRyuichi Ono, Mie Naruse, Yoko Hirabayashi, Takahiro
Ochiya, Masahito Ikawa, Satoshi Kitajima: Evaluation of
CD9-EGFP Reporter Mice for Organ-Specific EV
Detection, ANNUAL MEETING of Society of Toxicology,
2024.3.17, Orlando, 158

NEFEE— (FRRRATR)

B TS E~ T A HWEFlEKZ 7 VY —LADFE
iE & FEME AL A~ — I —DJFRIE,

= U= o e Rt (2 S N AV U8 - T 1
DO Z iR & 97 VB - 5

%552 B AARFEMTFRFINFES . 2025F 7 H2 H,
T

NEFEE— | RRIESEAC (FRFRRRTH)

TV ) AERICE AV AT T T IR
(CR

RSB EY VR T A BB LS L S D
o= s ) A&HEIL TWHWDON?

20

%5200 AARBMEFSFINES 202547 A2 H,
ThiE

FHIFE fE—, FRiL 2+, & B&, /A fk—, ¥
m, EE M, RS R (AR T T L)
Percellome Project (2 & 2% 8 5- 7% D T
Systems Toxicology BAFE~D Al B A DT A RK-F2HR
= R L K-

5552180 HARTEMSASAITESR 2025427 H 4 B,
i

=7

ARE B, B A

= .

O, &L T, i BE,
—, FHIRE fdE—, dhE B (AR T L)

PFOA DBLEFIEERMENT & PFAS Percellome 7' 123
=7 MO,

HHE 7 o~ FA0AY) PFAS |2 L DEBREEIH Y & AR
5528 AATEMESAR IR 20257 H 4 B

TR

R. Ono, M. Naruse, M. Kuwagata, Y. Yoshioka, T.
Yamamoto, A. Ishii, T. Yamada, Y. Hirabayashi, T. Ochiya,
M. Ikawa, S. Kitajima (" Z % —)

Identification of Organ-Specific Extracellular Vesicle
(EV) RNAs as Toxicity Biomarkers Using CD9-EGFP
Reporter Mice,
EUROTOX2025 (BN FEMEE4Y) (2025 429 A 15 A,
¥

CHEEA, HIIEA, Shthss, oo s, [LmpE
&, dbRER, BAFIA

MBS, B

WAL 7 2 A4 REsk EV 2RI U7 3MEEmE o
A%

B2\ A MRS FINES, 2025 4 10
H 14 A

ANEPRE - RIS, OPIEA, SRtz ARk
T SEFUTRPN, BRIR A | ZJRUORME, PR,
BEEs. BRFIL, PHAT

s Fr SR 7 > Y — L O BT 1R D BR %S

25 5 [EIENZAE - BEHEAi s, 2025 45 12 A 18
H. Shimadzu Tokyo Innovation Plaza

R. Ono, M. Naruse, M. Kuwagata, Y. Yoshioka, S.
Kitajima, Y. Hirabayashi, T. Ochiya, M. Ikawa, and T.
Yamada

Identification of Liver-Specific Extracellular Vesicle (EV)
RNAs as Biomarkers of Hepatotoxicity in CD9-EGFP
Reporter Mice

SOT2026 CKEFMEFR) ,2026 43 H 24 A,
Var i

F. MBBTAHEO BRI
1. Frerls



L

2. FEHH B
L

3. Fof
L

21



NS 4



BB ERME (LEWE Y R 7 HiREE)

T2 YV —LRNA ZEMEREL L
KRR A RS A BRI E D BRI E 3 5 5L
(24KD1004)
SR TEE SERHEE
SRR - IR EAFER A FHRBR OISR

wmroesrieE AN B

=z EE AR LA ZERT
M A YRR X — - B
BEE - BR
MRESHEE RERET
PR
REERA RN —VZEL - BERAFN—VER
6
MESEE EHh BT
=z EE AR L E AP ZERT
e EYRBRRE ¥ — ¥ —F
M HE
B[22 [E] N7 [ 3R A A AE R TE AT - EeEEWREBRI e v # — « Rt T RRHMESS - B
R et — [EI ST e 3K L B S AR 2R RT « R e BRIFSE v 2 — - TR - =R
R IR [E] N7 [ 3R LA S AR R SR AT « et BRI TE Y v 2 — - BRI - EE PR RE
SEEGTRN ENLEIRA R SRR « REAYRBRIIE 2 — - B
PR 5LAL [E] N7 [ 3R LA S AR AR SR AT « et BRiise o 2 — - FEMEED

MEEE
(L DA EMEREM . FIALEIRC 31 5 b MEREEIC BT 2 A E B T (LR R A
NOFEH T O EREICTHET 5 = L IR EERED > Th b,

BT OATHIE AR BIERERIED 1 > Th D8 - IIEFAICE T 28 AR Tk, BEtiihe & b
(TR REBIE: (43, Wlidd JOVEREIES) »oEa Rt e R i 5, TOBRIC, BN - R ORI E
R8> % PCER TN 2 FIWT S D ISIF SRR IR S LIS . B ORBRITIRIF T D000 2EHEDS 4§
Lb—EELIEFARVED DD D,

P NS WM END/MATHEIZ 7 =R ERINTWD, =7 VY — NIRRT 2058 L, i
KRy e~A 71 RNA 2T 52 &b, RS EOREERK « %A LI, EEMEICE R~ A 2
7 RNA 24888512 U7z, MR 1 k2 1 STFEO BN AZWE B5E 95 % LA E) 285 LR %28,

FoxlZ, BRI - AL E D 27 3% (H30-R2 -R3-R6 AR, K : /NFE—) 2T, =27 Y Y —LRNA %
FERE ST 52 & T, BRI 1 D> 6 28 OB FRIZ W 23 FTRe 722 R AL FE ME R BR IE D B % |
BEOL HREM) ORI IS L OEKRD SRR OEAFEEEZ R L 9 5 @R E RO BRIICH RIS 20800
THWEH L7 (Ono R. et al., Toxicology Reports 2020, Ono R. et al., Fundamental Toxicological
Sciences 2024 ),

UL, mMHEE & R DRIk 7 Y Y — LSAEITHE & T Dl & 0 il SN0 s v ) gl dH
o7z, Hxld, BRIOMM - e 0Wd =7 VY — LD h % wfifbis K OHBE TR ‘=7 v Y —An i
ft~D 27 OFERUZRRPI L, R TR T, iFliEdsko =2 v Y — L& it U, IFEHE AL A~ — 0 — D3

2



PIHFIICHR S 227 v Y — MZHRT 5 2 L OFERICHREI L TV o  GasCifa i 1)

Z 2T, ARBEIE. Fx 3BH%E Lo BRI K OSEK O 7 Y Y — A FRRRIC U T AR TR A e R
&L L%ﬁt CBRABICRE) LTz =7 v Y — LA~ 7 A7 2 TEHT 5 2 & T, BUEFICESW Y 27 5HE
WP H S — 2 OB EE B K 2 REAf 23 AT RE 7o IR AL ARG R AL g MR A A 2 B T2 Z L 2 A E LT D,

SEEFED 2EBITH D5 TEEDOEHIILLTOM®Y Th 5,

B 6 FEOWETIX, STk (VPA) ZHWIEFEEET L~y XA &AWV, IRIBICHFENBAET D A
H=ALZFHE LSHEL, RCHEOASALV T oz #&5 L TH, T X TORKICEHFEN LT 50T TIE
72, —HORBICORGFENROND Z L RHER SN, TDH, HEOFEA R TE 5EKFOT s
YV — 2 RNA Z 8RNI L, A A~ — I —RBEAToTc, ZOREE., ARITER 156 B BIZIEAEL
&5 Hbb-y &fnf (BEAI 7 o v rigins) D small RNA (Hbb-y miRNA) 728, #EA2RTHRIZICE N
TOREMHLEN TS Z EEZH LM LT, Zhid. S 7 afglc kb e 2 7 & F I blzs (HDAC)
FREMERICE Y, BRI 7 o v ORBDBTFHFEI NS ATt 2 R~ L Cu,

ZZ T, VPA L [FEEIC HDAC [HERIO—FETHDH F U 2 AXF 2 A (TSA) (220 T b [FAEEDE % WGE
THZE L Lz, BEMICEAED TSA 2EHEE LR, VPA &5 TR LNI-MRE R EREE
A, BB KO OMRERIE L Wo e BENBIE I N,

BT HEEOZETIL, TSA &5 LI-BENOEIL - EKF o> Y Y — A RNA ORERENES TR E
FENT 24T 720N, VPA O#EE L [FIERIC, BETEORE L TW A K THEIZ Hbb-y miRNA OEE 153,
PNIEMEAL L TWD Z EZBH 5NN uto

ZHuE, VPA, BL O, TSA OREW)~DO G 0EG ML 5 & 2 JHK2, HDAC FEICL sy o
AT AV I BETHDHZ EERRBELTWVWD, T, S 8 MY Tld, HDAC FREIEM: 2Rz
VT aET a7l CThbH o7 e Rae HDAC EORME = he—vE LT, B ~o&k 53
SR L OMET 21T 5 TETH D,

F7- . TSA ¥ 5 U IEM OB RN 54772 572 & 2 A TSA DOFEEERFRIIEHE DS E 5 A3 %75 i
Rotre ZOREIL, BIROMEEETIEDRRIC 3 OEETZ T ISR T 2D Tldk < . R TOEKDBERIZ A
LN &, RO &V D R, TR OSEIR NA A~ — D —IZ R DA REEDR S 5,

DT HEENE (3EFTHO 24 ) (T, FHENE Y IZHER LTV D,
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A. BFEE®

(LI DA B, FHALFEITBY B E R
BERER B BT B AT IS BV T (L O A
56 e DR SR T RIS R 5 = & 13
AEREO—>ThE,

BATOAFEFAFIERBRIED 1 S TH DI - 5 lk
FAICET DB CGEATEMERER) T, AR
& & bIThRIDEREBIEE (O, PE L OVEREBIZ)
N OAETTENE 2R 5, £ OBRIZ, I - IERH O %
VRIS FEDS 8 2 h THERTTEAE 2 W3 2 12135 R e
P07 TS B DORBRITARAT T 2 8653 =0.
HEENRLT L —ELIIFARVED DD 5,

T, MlErbamshd/hMathrers VY —
LPNEHSNTWD, =7 Y Y — LIKIET 2G5

L. s B 72~ A 7 2 RNA ZNET 52 Lk,

WFZE A O FORER - A O I1E, TSI R R
7o~ A 7 1 RNA Z4EREIC L7, M 13z k 51 3
FEE O BN Az (RSEE 95 % LLE) ZBRF L
To#% 8k & Ff o,

i, BRI - ALFWE Y 27 3% (H30-R2
R3-R5 A, & /NFfE—) I2C, =7 VY — A
RNA Z @M & 35 2 & T, BBERO MR 1 55
5 O J BLEAR 02 W A3 W] HE 2 R AR T M A R
LD, 3 XN ARE O RHAITLIS L OFEKD S
TR IR OfEFT TEEZ R L D 2 @R E 2R OB S (i
FIZS 2N TP L 72 (Ono R. et al., Toxicology
Reports 2020, Ono R. et al., Fundamental Toxicological
Sciences 2024 ),

L, BYEE L 2Rk = 7 Y Y — L)
ARYITHER & T D s LV S iz v ) &
fIA > o7z, Fxid, HEJOMND - BeR 23539 % =

J )Y — N B E LS L BT AR = Y

YV — LA b~ U 2 OERIZ RS L, R THIO T,

g sk 7 v v — Lz altifb U, BFaath sA 4
< — D —RETITIRICE T B Z & ZFEAT 5 2
EWZHRPI LTS GrsCRa ) .

Z 2T AWRIEIT., Fox ABAFE Lo RHAIL S L OVE
KFDT T V) — NE I Ul Bl A G A F ik
MBI TS BRRICRS Lz 7 Y Y — A AR
b~ 2% iEHT 5 2 & T, BEEFEICESWY
A 7 FMRE (2 H S —E O Wr B 1T 1 5 R 2 AT RE
PR R AR AL BERS AR R E 2 BAR 5 Z L & H
MELTW5D,
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<HBEEDOHE>

o 06 FEE

FATHFE TR DN RHMRI B LT O EAkF D7 v
— 2 RNA ZAJEBEFEME LD~ T AT T LVE)
MOERB X O~ 7 a7V 752175,

o SN T AR
BB L OEAF O 7 Y Y —2 RNA OHEHER
AR T IREBUENT 21T O o IEEMWIC I T, IR IE R
DTy VY —hOIHE b, BEO, BT 5720
“xy vV —Lafifb~vy 2 ERHTHZ LT
RIR XU & LR Dk =y v v — 4
DI w3 X OHEES 2T R OB 21772
VN, BRI RS T kAR A B R AR TR R RTEAR
HEOBREAEIT,

cy
=~

5N 8 AR
WARARTY A S8 A T e R DR ) T — 3 VB K
OB A KT A AT T Ol



B. B FE

AN NTUE, BHERBA D=L %BE LT
WRAMART D AL FE S A B ML 2 fENL T 5 2 & &2 H
T, LFOMEEIT S,

o R REIEFAR A FBHERBROMRE (HREREE :
/NEF . BRREHEE R, AR

T VY —2 RNA ZEHNL O & 9 5 Ut
RIUAFEFE L MR 2 BT T 2 72 DI AR~ 7 &
BRI O AR AR E 2 0 &5 L, BEm o
PERRHE, B L O IRIBICRELT I REE b b BltEfe
FE L 72 D RHAIM S L OEAKRF O V) — L5 RNA D
FE &2 R — 2 o AT L 0T 9,

o R RIEVAEFER A BHERBROBEl (RS HAE
L. B, HERERE . /N

Fex 1IBEIC, Bk x e tE S A~ — D=L 72Dy
VY — A RNA OFEE L TWAEN, ZNHNREERIC
E DM EEH I S L2 OIS TEX TV do
oo & Z T ALEOE#: Wlfa) kL= vV
— LADOREIZOHFFRAIZE b CD9-EGFP @he #
N ERBLIE DB THEY VA (= VY —LF]
b~ R) ZER L, BRRSRHERKO =Y VY — A
OB FRH - M+ 52 SIS LIz, 2o Y
V— LA~ 2B WS Z 2T, BRI o=
7V —AERHRICEFKT S b0 BRICHEKT D
DIZFERITH T TOMHNAREIZ 72 V) | I E D &
fRle K& FET 5, £, FEEASA A ~—H— L7
by VY — 2 RNA OB A~ T AEERT 5
ZLlzk Y FEERA T =R A~DOEE IOV TGRS
79,

oK HHRAIFBMERBRD in vitro TT VR (WFHEL
HE : B, FREREE  /NE)

invivo OFEZ ESEICHRT L7 invitto T /L & S
NWDANTT ) A R 3D EEEIEORER LIETICMIE L Y
DWENDHTy VY —AEEEREE LS UCHHFTEE
MERER U BRI L 5 2 WIR R RV E DORT
lZE4T 9,

TRBITINA T G~ 7 AERO — iy 72 VR
24T 5 T & T BT O ARG & AMTIE TRRYE T
2 MR AR A D Bl 21T 9,

] N7 & S AL B S AR R SE T - e et AR Bt e v
=BT ALEME D~ 7 A~DOF 535 X
ORIt K OWRIRBIE (). L E o &% E
EEB X ORI AE - ALFRE G .
T =AM B IO Y —2 RNA DK
RS — 2 Y —IC X D RERRIET UNEF) 217U,
R ERIREE - B A IZEAT - 0 TR TR 5TE

25

FHZ B W TR AT DA A~ — I — il O BESR
BLOZOFEMOMNT (FR) 24TV, RIKRT - 4%
AWIRIFGERT (1) 1BV CIE, S TR (25
L7cET A~ ZAOER (BHI) #1795, £/, [EHAE
DAMFGEE 2 — (B (2B WX, B A 4~
—H—ThrHxTr V) —LRNAMN. ALY /A K3D
B BlETRICHlRLy pwmEsnbd =y VY —ATE
WTHLEMRIE L 2D O E e 5,

s < U AMENRH DT Y VY — 2 RNA Hiff

[ 7R B S B A AE AR ZE T I 38 W TR S v 7z iR
BTN E T, ESLEE R AT L O
HORER RS - oy FRllR R eI Vv
V— AOHBEEIT S, BRICIE, @S L y b A
U AEERITV, =7 Y Y — NHREEZIX, Nanosight %
Flixm s vV —AoERHIFICHT AT AX T
ny T4 TR = AOREY XTI
Ak a—F 4o S L Fy S Ty Y — A
PR L THRETO 7 VY — A% B G 7
EXOVIEW #AF|f94 2% Z & CHEtS N/ VYV —
LADOREEZ LN, OB b BXOL oo
T V= RIFET A2 N DRIEEITO Z
LT .y Y — AN HR LI ORI E S A 722
Do

U ZRERANE R axXT A BOESICES
BrEh g I TR IR O E K ) ) — D
M D 1= b D FBHEEUE

T ATHESOMEANIE | IR 7 & OFRRRAE PHEH I E & i5
T DT 0 RGO ERT IR L LT~ T
A DMFE AR CH D4R 9 B D 11 Bz v
Zuafiz 0, 300, 600mg/kg O 3 HERDO®EE L, I
B2 15 B EBIZ, BEWiER LOEK (IR, IishsE
s, BBIR) 2> v — NENTRICEREL L, B IR o4
RHWOBEETT > TWD, £ T, HETEOH
LT 57 VY — 5 RNA B3R L LT
A A ~—I—DOHEEEITIR -T2,

15BN A A~ —F—I%, Hbb-y BAR T JEIALE T
% small RNA (Hbb-y miRNA) T -7,

Hbb-y BIa 1%, Ak, 44k 15 H BIZIEIRNE LS
% Hbb-y AT OFEEBLN A ML T O RN FHE
ENTNDHHLDOTH S,
BHEWETHL A VT afRIE e X N BT BTl
3% Cd 5 HDAC DiEMELET L Z E0nNmbNT
BOAER =TT 4 v 7 HIENC X0 AREEL
415 Hbb-y BIZTFORENTE S =T 1 v 7 R
WIZXDREANRFEI N TWHWEILDEEZBND,
ZOZ L, ST algl AR HDAC FREEH
ERFO R axZF A (TSA) &5 L, L7 Y



i & FARE T ER N B 5 O EBIE L, £,
BHAMB L OCEKF O 7 VY — 5 RNA &t A
Fv—T—L L TR Y —= T %7,

1. HEFIH

1-1. BHW'E

KW N axZF A

G - WA bR TS
CAS %5 : 58880-19-6

5y ¥ : 302.37 g/mol

v h&5 : WXBD4552V
HIE © >98.0%(HPLC)

PR B, R
RS - Bk, IRIERET

1-2. R
LR 0.5 W% A F LB L m— ARG (R : 0.5%M
CIAR)

BIYEST BT L AR A
o hE&S . CAE0466

LA oD G

VEEO RN aAxAZF o A ZFFE L. 0.5%MC &
WRITHR 2 TN A T ST, g, L., B
BRIFE LT,

B

#fE . ~ 7 A (SPF)

St : CSTBL/6)

MR Vv Vs TRT P — s Uy XU S
th, EAE R X —

NP G - ME 10 WEER, M 11

VCHr - 2P FME 12 PE, i 24 PC
i U7tz - 4 T

ATtk 1 B OfE - BB 288 T, —BRiE &
OMAEHER IR O Wiz H\,

AW 11 FEELL_EO/E 1 DTz 12 B LA EOR-E 1 LA
AR S 72, B, BNICER S MR S - &
RSB E L, TOHZER0OA E LT,

B RBREGLHE GEEE0 H) Z &7V, #EEE O
HOKREZ BICEBEORE N AJRE/RR Y &L 2 D
ol

2. =7 VY — LA ORGSR

2-1. BHRRE., BSHRELAOREREE Z D O
JRER

B 5B TR R CH LR ARG 2R L &
SRR S HE o BE T2 BE., BLW, 7
HEv 11 BETOS5 AME L,

2-2. #\H L
BHFET T o wEOR OG5 IFIEICEE LT %Y

26

IREREIRR OB L Lz,

N azxzFr AWRES Y 7 2 HCTHRNICHE
HRR OS5 Lz (8:00~11:00 D), # =& 0¥h
TR (F/RHEAL £ 0.01 mL) (38524 B ORE % LY
WEH LT,

2-3. # 58 L OBEERK

HEIT0, 1 LN 10mgkg D 3 FHEE L, BEAAKE
a5 OB R 2 B8 LT 6 iR E Lz, &
7, BEARKIIRREE, 1 & O 10 mg/kg BEICAENR 12 A
TIRREE, 4EHR 15 AEMEEZ 22T 7o,
HIREE D & ORI S % 4 L L LTz,

G- B E AR L

PERIZ LD & MU 3 2ZF 2 A(TSA) O#EIRN (10,
25, 50 pg/kg (KHE) BLOWED (20, 50, 100 pg/kg &
#H) O 14 AMKERSENERER%Z Swiss albino mice
THEME L FECHIOARTE, SRR, Mg - R
lE#R BT BRI A B o T hs | I ERE
TIEEMROE R, Feii, B8O b, Mk
ERERIR IS K ORMIE DM HER S TWD — 5,
BEEERRTIIWTUOHETHARRE(LITA
HATNAR, ZORERNG FlRN T 25 pg/kg,
#%0 Tl 50 pg/kg %2 NOAEL & L CU> % (Haritwal T. et
al., Drug and Chemical Toxicology Volume 47, 2024 -
Issue 6, 2024),

F7o. TSA DR~ 7 A~DEEITHOWTIL, IR 8
HIZ 0,2, 4, 8, 16mgkg THH LIm#@ENH D0, H
PRERACER, SECRE S, B X OWRIBUG i gk, MG IR
HE, AARTHITRD TR, LnL, Bk
fENT9 % & | TSA BEBREO MG I TIE. F A &
(RIF 7 HET £ 7213 O A  HikE 7 A > FoOHE
B LR O RENBE I TV D,

AR TE, IR VPA ZIRH L7256
IR~ 7 A0 VPA £ 5328 T R 5 3 5 4 & FEH
P CHR TR A 20 B D I D SRIRET 21T 5 729012,
MR8 ALV 2 AEOREERS, BLXO, k7 A X
V5 B OKER S % 10 mgkg ZmMAE s L, K
HAEE LT lmgkg & LTIt o7,

2-5. il

IR 12 B ERRRE, (IR 15 BEMERCB W T, A Y
T T NIRRT BRI U725 (RSN BN
T OMEIEN O E B an B ARk 2 SE Bl g L,
£7-. ATl B, PUROEEZHE L, BT, B
IZOWTIEZ D% OB T RIS L O Ry
SENT T OB A AT, g, M, TR S BT &



179,

2-6. i EYIBH K OSREMIE th = 27 ) — LA ROk
PREY
FIRRIFIZ, BR O A HEZ2 WIRAICBIZ LT, RO

A 2 WERR LT iR N3 D S - REEM I DU T,

FENOEFRIEE, JECIE - J6 R 5aHIE - fdk L
7o EMFIRIREETE - IR O AR E LT,

2-7. REEMITE TR = 7 Y — RN R R O LER
MigzRY 7Fa e L oBREE (X R 7 R%E) I

B L. =i T30 0L BikE L7, =00 E (4°C,
3000 xg, 10 23 (&0 IiE A5, 567

AREHTARERE 5 | BUBHR IR S B & 5 SRR 5

BmAER B R 2RI LT LA Lz & v
RINERAET = — T I A, PIEREE T-80°C DHK
i (FFAE : —70°C LLF) (ZRTFT D,

2-8. FIK, BRI, MREEOEREL

1) BRELH M OBREUF S

PENR 12 A ERREE AR 4

B G- 1 FEf% (09:00~12:00 OFE)

PENR 15 AERREE © A8 4 61,

fEHR 12 A7 E OB & IR R TRl
(09:00~12:00 )

2) XGHINL (7). OEEL
ATHRENY) D1 BE A G 1% IR FEME D M2~ 5 BB
L. NNUTF v TEAKER) o Lo BIREGE (¥
VORI ARIE) \ZEREL LT, SRR EERELL 721, IRTE
FEM D SN TR R R OB 2 i U7, BB IR & iR
Mea yBEL . ERNCEEEZ TR L, BRIXIZIEYSE
IZ28IL, ZHEH RNAlater & 10% Y o Fef iR
=V R ET- L2 15mL D= LF 22—\
R Lo, “EKIFELATHE (4°C, 6000 xg, 2 43[H)
%, FEERNVTF v T TEUNRNTIERRETF 2 — 7T
B LTz, IRYIE 10% Y VU igkkfEdR /L~ U i CHEE
% FRCHIE OPHSUIRBICIE R L, REEIE 2 £
L7

- =7 Y — 2 RNA MRS s 38 BT

] 37 B HE L B A AR AFZE T IS B W TR S L7z I iR
kot Eni-=s v Y — Ak, Qiazol
solution (Qiagen) (Z X > T¥#f# X 41, miRNeasy micro-
elution kit (Qiagen)!Z &> T, RNA Z it L O
35, =7 VY —2 RNA L. Clontech £ SMARTer
smRNA-Seq kit for [llumina Z AT, kit —7
ZMTA T TV =T Do AR LT IR AR —

27

Y AWM T4 7 Z Y —I%, Bluepippin %A AL 7 X —
ZHWT, 148bp ~ 185bp O~ -1 7 &2 RNA #5372
FEMLT 2,94 XLy v a v i ol VY
—2XA RNA O —r 2|1 T7 477V —I,
KAPA Library Quantification Kit Illumina® Platforms
(Nippon Genetics, Japan) £ 721X, Qubit dsDNA HS
(High Sensitivity) Assay Kit (Life Technologies, CA, USA)
ko T, IBEREEZIT-72 LT, 20pM T4 7
Z7 U —% BmMEECHTA T % lllumina f1: Nextseq500
B X OENLESE & A AT SRR O Ll T b D
lumina £E Nextseq2000 % T, MEHEAIER -5
AT 247 9,

7 YV —A, RNA @ RNA-seq 7 — X T

[lumina £t Nextseq500 X ¥ 7] S 4172 raw data (raw
reads) (L. BCL2-FASTQ program (Illumina, USA) (Z
&Y. FASTQ format (&M 5, LI, &TOT—
A fEMTIX. Galaxy platform (https://usegalaxy.org) THT
-7z, FASTQ I, Filter by quality program % VT,
quality score 78 20 LAED S —4 2 2N 90 % {FE(ET
DIl Y ADHITR R E Uiz, 7.5 BEU 3
KD 7 &7 5 —EFIEL, Trim FASTQ program (Z &
S THRNTND,

INODORIEAT S Tey—r VAT —Z X~ T RS
/ 2 (mml0) (Z%F L TopHat program % H W\ T~ v
VU IEEEITV. BAM 7 7 A L EAR LT,
BAM 7 7 A JUX, Cufflinks and Cuffnorm programs %
MWT, BEEMOERILB LT, 7RO —
~I7AE—varEx1ro,

v A mRNA OV 77 L2 AT —F7 2 A%,
miRbase (http://mirbase.org) %% L7z,

A X | i 2

T7 VY —ARNA ZHB MR L Lo A ~—T1—
DY F— 3 vy O—2L LT, BRI
2T, MAAECERE AT,

aspartate aminotransferase (AST) ¥ JX OV
aminotransferase (ALT) ®IH H 22T, automatic
blood chemistry analyzer Dry-Chem NX 500V (Fuji Film
Co. Ltd, Tokyo, Japan)ZFI| /] L THIES 5,

alanine

BB SRE~ O AERHA L ) ) — A DK
L 7= gz D REE

7 VY —ADOFEHAIZIL CDY, CD63, CD81 72 & DT
T AN BFIET D, £ 2T, lfas. Miasr R
\Z CD9-EGFP Bl&H o307 R EEHZ LT, #
EOMEN S W EINDTT V) —LDIHD CDY-
EGFP & X /X7 e fgHZ LT, =7 Y ) — LN E



Z Dl ICHR L2 O E M+ 5 2 & A AR/
Do AMFETHIHT 2~ U ARBIILLT DY ThH D,

CD9-EGFP / v 7 A > (KI) T A (=7 YV —LH]
b~ %)

7 VY —NFI TR TOlas s L ORI b 5w S
oMM TH D ZFDOERIZIE CD9, CD63., CD81
R ENELAFET D, A~ T AL, ROSA26 FHIRIZT
XUBT I FrTHE—F—%HBLE L., Cre-loxP ¥ A
TLEFHAT 5 Z L TR E N CD9-EGFP
BhE s\ BT DL REFENT ) v A4
~IATH D,

Alb-Cre N T v AV x=v I <7 A

ATFHIIIC R SRE9IT Cre IR Z BT D P T AV =
=y 7~ URATHY  HFlEF R 72 E s TR EBLHE O
MEICHIHA S D,

Sox2-Cre N7V AV 2=y <A

AEEE & (epiblast) 38 X OWRF-IZHRF AT Cre 2R
ERBETAHNI LA 2= Vv ATHY  FIHF
AR DFRAT OB R T EIEICHW B D,

cANT A FOEEE BIFRICEENDL s Y Y —
A RNA 23 F~— B — W= REREORE

CD9-EGFPKI v~ 7 A (flox ¥ &) & Alb-Cre b7
AV x=y I~ A %R L TER L7- flox/Alb-Cre
~ U ADEESHIRT 5, ZbZ2 AP IZT lmm
AT F PBS (2 THEHH% T collagenase JLBR AT 5,
ZD%IZ 40 pm BV A R L—F—ZiE L, BEENE
J O A I R Ak 2 A L 72 %% . MBOC (Matrigel
Bilayer Organoid Culture) /£% H\WCHfifuz~ ~ VU &
JAZEIR L BT A RN LR T 5 2 & TAHAA
/A Relsid %,

BINCAZ RS UTE RPN AV 9T ) A R % AR 5 B L A
BB CTRIRT 52 L T . VY — LD u b &AT
%o

(W FRIE DOBLIE)

B FB 0 FH ] B OVER IS LTl B K OVE)
W)L S & 01 TV TR O RFFERERE 23 78 6D 5 )
W FEBRICEE T D HE, fREF A ST LT,

28



C. BFFERER

oK REVETAFAFHRROMRE BIEARE /b
B, BrR2HEE - B, FH)

NNV RBEREIC L DETFEICREN RN, F
~v—h—tipBxy VY —5b RNA OHEBE :

JEA TR A L E ) A 7 F¥E (21KD1001)
IZRWWT, Foxld, ZoHE. BERE, 7R & osk
A AP E 2R 5 L7 0 g (VPA) ZEaE
PEDGPERTHE & L TR,

~ U AOMRE AR CTHDIEIR 9 A D 11 B
VPA % 0, 300, 600mg/kg ® 3 AR TROEE L, 1
BR11 B H, 15 BH, 18 A BIZfER L CRIRDA R4
BB 21T o 72, EOREER, 600 mg/kg THEATTEMEN
FEHLL . VPA IR U COREBLTEE £ 72 13 il
ENDEAKFTZ Y Y — 5 RNA BERIFEETHZ &
B 5 I L 7= (Ono R. et al., Fundamental
Toxicological Sciences, 2024) ,

INHDERHT Y VY —LARNAWZIZA T T ¢
VTR NE L EENTEY ., VPA [T X B RIALE
BZIE= Y 2 32T 4 7 HIEHN B 53 5 ATHEME A
BWEEZ DI, 78, 600 mgkg BETHEHIZRIND
TEFFTEMEI TR I —ARICHERT 2 b D TR < —
HRREIRICIR D L Cllg sz, IR 15 B BHICHERS
Nz 8 ER DT A DFERNT T #RITRT,

fetus ID  |neural tube closure defect digit malformation

lack or short left 4th finger
abnormal position on right 5th finger

818

819 meningoencephalocle

lack or short left 5th finger

lack or short right 1st finger

short right 5th finger

abnormal position on right 5th finger
lack or short left 5th finger

lack or short right 5th finger

822 - lack or short left 5th finger
823 - lack or short right 5th finger

extra right 5th finger
abnormal position on right 1st toe

825 - lack or short right 5th finger

820

821

824

x®BEESHREHRE - LFYWEY X7 HE (21KD1001)
ICBWTHRONLNLTORREICL 2EFHEEFER L
FrlREA & ZDRIF[AY (B4R 15 HE. 600 mg/kg &)

SF0 6 HEIX, 1R 15 B B @ VPA 600 mg/kg BEIZE
T ERTTEMEDZRD DAV WIR IR & AT TSR
biLARIR A L, FEARKT S Y Y —LFT Hbb-y
s T EICALE T 2 small RNA (Hbb-y miRNA) D%
BnEERE ToORFEINDL Z L2 RNE LT (F
).
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GD15T®Hbb-y miRNA it
W N=5 N=5  N=5  N=8
m
[N
M’ 3000
ﬁ REAE UBROEK |

. m M

Omg 300mg 600mg 600mg

NIV TOBKRSEE

MESEMES Y ORREDOFEKIZEENDEI TV Y Y — LTI,
Hbb-y miRNA OFRIBAREENICEEIN T,

Hbb-y [ZB /rE VBT 77 IV —ITEL, vV A
FEASN R R A% B 7 B #HE o
— N U A OREFIEW I BB /255 25 @,
Hbb-y [Z4EHR 15 B H £ TIREBI MG S, gAY
B 7 m A 2 — K95 Hbb-bl ~&IEHNY) D B
bnb (FuvrzdgyF; FX),

RBIE-RETOTOE Y ZA v F (Hob-y)

B a o’\‘\“

1 ) e |
(4 <) \

BrOEY (BiEy1 )

JOEYOEE

Hbb-y (#HEARES 1 )

l | l | I l |
GD8 10 12 14 16 18 PO

M:~<v7RRRBICEITE7AE YA v T DOERKK

ZDAA v F I LCR (Locus Control Region) (Z & ¥ il
B, ZOHIEO Izt e A b AERGE ST 5
ZERMEEN TS, VPA TE R N UBLT BTV
LI (HDAC) IEEAHET 5 2 &R b TR Y,
ARTED =T 4 v 7 HIN X0 RNEEES LD
NRX Hbb-y N, TV = X7 4 v 7 BEIZ XD BIEE
fEENT=FIREENE 2 B D,

# =G, Hbb-ymiRNA 2} [T V¥ = X7 1 v 7 B2
FS MRETIIERBL ONSA F~— T — L 72 0155 D
AT 572, VPA & [FERIC HDAC FREIER A6
TH R aRZTF 2 A(TSA) ZHER~ 7 A~FEH L,
VPA L BT 2 RAFBENFRINDI D, IHIC
Hbb-y miRNA 3@ A A ~—T—& L THRET %
MERRREST H 2 & & LTz,



s MY aRFF A BREICX DETFHEAECRRA
NRAF~e—h—LipRxr VYV —2h RNA OHEE :

TSA |ZHGBRE Streptomyces hygroscopicus 7)> & Hiffff <
M7z HDAC [LEAITHY . B X b DT EF /U bE
RIEL T n~F 2R & FrERs T OB Z 21
SHLZENMBNTND,

PEHCIE, TSA @ 14 ARREEGHMERER (Swiss
albino mice) |23V TR 2 BMEITIRER TH 5
—77. mMERETEHEROZEHE S, FIRA 25
ng/kg. %% 10 50 pg/kg 78 NOAEL & 3T % (Haritwal
T. etal., Drug and Chemical Toxicology, 2024) , F£7-. 4E
R~ A~OHREE (W4E 8 B, 0-16 mg/kg) TiX
AR EFITERE SNRVD BT T EKF
HIZ RS (HEB /B 72 &) BiliEShTnD
(Menegola E. et al., Birth Defects Research Part B, 2005) .

AN 6 M TlX, VPA THURIAGICBIZR S o ap
TRE P ECHRE R A 2 EORBA N, [T
HDAC FHEMEH ZF> TSA 5 THLHBE SN L%
R D 72, BER IR 8 B HE#E TR | i
B8 H -9 HD 2 HIKEHE G Z1To7, kmHE%L
10 mg/kg, KHE%A 1 mgkg & L, H4E 12 HB LW
15 B B3 2 51l CHA8E 3 OB 21T - 72,

fT0R 12 B B OFfENTTIX, 10 mg/kg TSA BRI W TR
RREDREEL D AEIE T L (FRD,

Fetal Body Weight Comparison

100 Vs Control p = 0.7615 vs Control p = 0.0003

®
S

=
3

Fetal Body Weight (mg)

5
S

20

0

Control 1 mg/kg TSA 10 mg/kg TSA

:TSA % 1mg/kg (N=3) L 10mg/kg (N=3) THIR 8
HE. 9 HBICROKRSZTWVL., @R 12 HBIC BRIROESAI
E%?i’t‘:’)fh\%o

MBI FO—IILOFHERE : 92.1 mg

1 mg/kg TSA BEDIFIHKE : 92.3 mg

10 mg/kg TSA BEDFHKE : 71.4 mg

10mg/kg TSAEEIZOY FE—LEHRL T, RRAELHE
1B EE D e TRENT,

FAEEEIT, 1 mgkg 3 LN 10 mgkg Ot CH
BIETLE (TR,
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Placental Weight Comparison
p =0.0014 vs Control p = 0.0000

'S @ @
S 3 3

Placental Weight (mg)

N
S

o

Control 1 mg/kg TSA

:TSA % 1mg/kg (N=3) LU 10mg/kg (N=3) TiTiR 8

HE. 9 HBICROKRSZTWVL., @R 12 HBIC BREOESAI

E%?i’t‘:’)fh\%o

MBI FO—IILOFHERE : 92.3 mg

1 mg/kg TSA BEDOFIPREEES : 76.9

10 mg/kg TSA B DFIRLIREE : 61.4

1mg/kg TSAEE, BL U 10mg/kg TSAEIZE Hicar O

—ILEHR L T RBESAFEICRV S I EATRENT,

10 mg/kg TSA

T bbb 4R 8 B BRI G CIIM AR E A~ DN
Z LW E S BERICR L, RS (3R 8-9 H
DOEHE) TiE, 10mg/kg 512 X 0 B EAREIK
20%. MR EEDKI 30%R T T2 Z LW LNnE o
oo S BITAEBIZTIX, 10 mg/kg B TR %
8 L, VPA THOLNLHIRE - R E IR T L AT
LETRASE LN (FH),

1mg/kg 158 10me/ke %58

BJ: TSA % Img/kg (). L. 10mg/kg (H) THEIR 8
HE. 9 HBICROBES ATV, HiR 12 HBEICARSHERR
H{TH57-. 10mg/kg ICHBWTIE, IBOEE (GRAEH) A
FEREINTW D,

—J5. VPA #5°t h T VPA IR CRIE L 72 2 4
A PSR A, 4R 89 H ™ 10 mg/kg TSA % 5T
IXHREICHERR CE o o, £ 2 C, WG WIM A iR
7THENG 1 BICPRR U CRARRE L, ik 15 HEIC
fiftH) U CONERATTABIEE . MR BRARAT . SF/KEREL 21T
STz, TDOFER, 10 mg/kg TSA BETYRIER L O E
PSRN SN, 2 bR 5%, HDAC [
IREBEENDIZ Y 23T 1 v 7 BEN, TS
BOEERERERVEDZE2XFFTD (TR,



10me/kg %58

10me/ke %58

£

:TSA % 10mg/kg TR 7 HE A » 11 HEICRO®KS %
TV 1R 16 BHEICARSFEERA T -7z, 2E (&
AED) . BLU, HRERERS (B 8ABY) MERS
ni=,

F 72, R 7-11 B O TSA KB &S Tl I ESE(E
RN EEARAFAIIZHE NN U RFIZ 10 mg/kg BECUE 25.7%
(N=35) DZWIHIREIETH 7= (FH),

Survival / death rate by dose (TSA)

- Live
mam Dead

100 A

11.1%
25.7%

®
o

-3
k=)

Percent (%)

40 A

20 4

0 mg/kg
n=34

1 mg/kg
n=27

10 mg/kg
n=35

CTSAZFIR 7T HBH 5 11 HEICROKS Z1TU., FiR 1
SHBICHENRLA-E 2 A, WHIRRBILEERD TSA DEE
RIFEFZIEEIML TWLW 3B,

CTSAZTIR7T BEA S 11 BEICBROKESZI1TWL., TR 1
SHEICHEEVRL-E ZA, 10mg/kg IHREEEICHE LTI,
25.7 %D fE{E (N=35) N HIHEEEGEE ). T4 s, B
EHDRERELTWED, REIPBRINENTWS, (ELD
HEFREER, ZOMIZRRIEABINE N TULS,)

T D OEETITRIEIERKIE — EREET L TWD
— BRI E TR Y | Y A BlEE Tl
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S SRR S Tz,

15.5dpe F O~ v ApMgIE, FTRO X 5T, BHAHHR
fkCTd L MIENE (decidua), R VLI CH 5
spongiotrophoblast cell, glycogen cell 72 &> B &L S 4
HEEA# (Junctional zone; JZ) B LN, REFH D52 -
T AZHD Y Tdh 5 KK JE (Labyrinth layer) 7> 51
FRENTEY | i OFERE TR S5 H&E B
BB T, BB L OE LIS A R R T
HTENTED,

FZ T JRBEOR LB T R EEOES (B E).,
BLO, znUAAOEH O RS (22 TR
spongiotrophoblast & Fr#l,) DE I DLEERD D Z
& T, BRI RE 2 E EAIZEHE L7,

@ ¢lycogen cell
invasive glycogen cell

IR 15 BB (15.5 dpe) MY DRREOREARK, B ILRA
F@I D labyrinth layer (la ; ¥%KE) &. ZOLEE®D
spongiotrophoblast (sp) & glycogen cell % £k & L 72
junctional zone, & U AHKAIFEETH % decidua (de; it
EE) A SRR N, decidua (C1£. glycogen cell HYEE
LTH Y., H&E #& T junctional zone & decidua % X539
ZDITHL L,

T DORER, T 58 L OV mg/kg TSA BECTITIER
PRI RE S NBIEL S UT- DITKF L. 10 mg/kg TSA #f
TIEREEE Ik 75— T, JZ+decidua fH4
IR DAL DHKT 50%1Z 40 STz (FIXD,

10mg/kg TSA 5
SIS B,
p w D
.

Omg/kg TSA 135

CTSAZiR7 HEA S 11 HEICRA®RESZITUL, Eik 1
SHBICHEYR L 25, Omg/kg %x 58 (Ao +o
—)L I EBHE) Tk, EFABREBEEBGRIESNI-—7.

10mg/kg B 58 (EBH) I2HWL T, labyrinth layer (R
WER) IZEBETHBH DD, junctional zone + decidua (&
RED) DA B EZ5 0%ICHE TN TV,



FEFRIZ labyrinth / (JZ+decidua) DOt EHHT 5 &
TSA PR FERIFAINC JZ+ decidua I ERRA R L 725 2
ERH LM ETRSTZ (T,

Labyrinth-to-spongiotrophoblast ratio (Mean + SEM) with significance
3.0 A E3
1

ook
[ 1
koK

1

2.54

2.0 A1

1.5 4

1.0

Labyrinth / Spongiotrophoblast

0.5 1

0.0~

10 mg/kg

0 mg/kg

CTSAZEIR 7T HEH S 11 BEICRORES 1TV, HiR 1
SHBICHEEYRLA-E 25, Omg/kg %58 (A b0
—L) Tld. EBLBEEBGELIROSNI—H., 10mg/kg &%
5BIZH L TIE, labyrinth layer (GRIEER) ISEETHBZHD
@, spongiotrophoblast & (FHREE) OFEHA B LZ 5 0 %IC
mHl ST,

1 mg/kg

R VAR BTTIAL— BB IR RACIR R 3 % — 07 | Mg 5 13
N TR RE Th 72 2 L2 b | IR REMRHT I
IR AT BB A DA I~ — T — LD
AIREMED R ST,

S HITAT T HFEEMETIE, VPA BHSEBRCRIE L
7234 A~ — 7 —f5Efl Hbb-y miRNA 723, TSA $¢5-C
b [FIERICHERE T~ 2 0 & BRRIE L 7, BE0R 7-11 B ISIRIE,
1 mg/kg TSA, 10 mg/kg TSA 5 L7= 3 BEC, M4R
15 A BRI L, ARG X O R BT
e FEHE L7 ER N DR ERILL =2 VY — N
L7, ARz Z VY —A5735 RNA ZHhH LTt
Ry =7 =2 L 2B s TR BT 21T >
ToRERE. VPA #5328k & [FERIC. Hbb-y miRNA D%
BLOMNR EEARAERI IO ST TR FRIC B T2 2 &
B LNEZRS T,

. AKX
Group means with SD (error bars)
n=23

Value

ot 19 10m9

(awge“\c\w
e
Welch's t-test vs control: 1mg p=0.0526, 10mg p=0.000151, teratogenicity p=0.0293

RIS Y DRIBOFEKIEENDIT Y Y — LTI,
Hbb-y miRNA OFKBAFRAICEEIN T,
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PLEXY HDACFHEANCL D2V =T 4 v 7 R
H#7Y Hbb-y miRNA OiEMEAL & a7 TEIEICBE 59 %
AIREMEDS N 2 & DR S LT,



D. BZE LW

£2 -3

AT EEMZE LD R A S RS AR T R
DOEEAICENT T, fEkROIBIR BRI, T
W27 Y —ARNA| &, #Hi-lc pigEE) &
W9 2 ODOHB R EIE AR R LT,

B, A6 EEMIEL Y . VPA BEET LT,
YK 7 VY — 2 RNA 725 BRI 35 - Ik
ENBZE. oA T T 4 TEBIGFREL
EEND T END, VPA FRIEFEICZE Y = %
T v 7 I R B 53 5 AT REME S RIS STz,
TR, EAFEN SR RICIRE L Tl an D
FIETTH, GEBEOEKREY VY — ATl Hbb-
ymiRNA OFBLRFERAIC EF LTl | KEALD
HIE” (xS T D0 THEIEICRD 595 2 ERHL
& 7p o7z, Hbb-y 34K E15 B T S,
AL B 7 e B (Hbb-bl) ~AA v FF 25T LA
HMHNTNDZ NS, Hbb-y OFIEMALITI AN
HIZAEY) 2B B (=71 7T AOkKE) %
KL CWAAEEMENEV, 612, ZOAAL vTF
YT A MR BT E Y 2 1T v 7l
A5 5 & &, HDAC [HEEM 2> VPA O
TERRSE & AT 5,

B 12 VPA & [FEEIC HDAC FREEH 2 H 1 % TSA
BHICL Y, BG5EEOREEOR R, RIAE -
R EEOIKRT, AR TN, &5 8%k
BT D EARRAF PHSH AR 0V B & VPA L 3E bk
DEWRBFRBREER X7z, 2L, HDAC fEE &
VO GBS S R AR O —HEREL 5 5
L EIFFT S, MA T, TSA TIIWIHIIRESE (W
NIR) OHEMATEECTH Y, HBIT - EREF K S
NTNBITH 0D B FIAF 2RI & 5 B R A
ML=z emnt, WHIZFOLODOBIITINZ., IhiE
TERK « BEREAR 2N BB D A TEMEIT R L C U2 ATRE
MNREZHND,

=10, BRIRFIC VT, H&E Yefa Tk g
& NS A FEEICRA T DREZTE L, b
o IEgEEoR S & NZ+HBERAOR S okt
ZERMREE L TEA L, TOME, 10mg/kg TSA
HETIZ A+ BB O A 2D R AR FRIIC 8RS
B BIRAFES—HBERICERE L T TS REE
R IIERE RN TX 7, Zhud, IBBREEN
AEFMED ‘X R X0 MER AR RO
L. $E7e A A ~—h— L7 bRt E R, &
52, FKxZ VY — 2 RNA ORI VT,
Hbb-y miRNA 73 BEAK A7 1Y D> DA B T AR 7RIS
EHRLEZEE TR (=7 VY —LARNA) &
TEREFRIE (aeor(b) ORI GFH, HDAC BHEICER
TAHTZE Y = X7 4 v 7 EL &V D Il TR T
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THZEERET D,

)

TN 6 FEHFTERCR Tld, VPA ORI ~D A
HIZ XD EHFEET MIBWT, Rk VY —
2y RNA 13 HERIFAICES L, AR T TR
FE X415 Hbb-ymiRNA Z[FE L7, Hbb-y (33
EWIRERN R 7 a B AL v T OEE KL, =
BV XT 4 v 7 BEICHES HEFED A A~
——fERI L 720 D B,

BFN T LI Tl HDAC FHEHI TSA O REE)
M~ORKEREIZL Y, VPA & IHmT 53 A TR
B (FETERC RS MRE A 2E) B X O
IRBBE OB NN HERE S AL, HDAC FREMEAIIES
BOEHERERD 5D EPRREBE I,

IS, AT HEEOMIRE L LT, WREERS
1= (labyrinth / JZ+PLIEREDOLL) 28 AT 25 2 & T,
TSA BRFEIZ X 2 e b 50 &2 IR R A E & T
T, WBRAFES —HEERICRFET55&84TH, Ik
MR II BB TR SNET-Z L s, BREE
FRAT TS e AT AL TN A~ —h — L 2 B ]

REMED RV,
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BAGBRFEERME (LEWE Y R 7 HiREE)

T2 YV —LRNA ZEMEREL L

KRR A R A BRI E DBRRRIZE 3 5 %L
(24KD1004)

TITEE SERBEE
STHEAFFERRE - RIERB AR A BERBR O & AL
BRSEE ®R FL
RRERKE -

EFR AR « 7 FHRIRIERBT SRR -
FeEBER

mESEE FI EA
RERKRZE - BREEMRATIERT - B RBRIERR -
Hix

wmroesrieE AN B
ESRVASE Sk oY e 0
ReMEMRBRIIE ¥ — - B
BHE - ER

MR HE
s AR EATIERT « 70 T HIISTR I FEERT - SRl
SEIFTTAN ESLERE S R an i BN SRR - Rt AR v F — - FIEED

MEES
(B DA ENRIG, SI{CEECBT 5 b MEREBICHT 5 A BB T, (LW o i A
OB T ERI T 5 - & R EEREO— > TH 5,

AT O AFHIE AT MERRIRIED 1 5Tl BIE - BRI BT % 3 CRAEZIERBRD) TIE, REEMERRE & & %
IR RIRERLS: (Sh, POllS K OB RRLER) 7o DAL &R 5. Z OB, 18P - IR OB IEIC 5
73 % TR 2 RIS 5 12 ISR/ IR0 A LISME . BLEEE ORBRICIRTE T D oS0, Ay
LB SRV H 5,

WEE NS WM END/MATHEIZ 7 =R ER SN TWD, =7 VY — NIRRT 210G L, i
KRy le~ A 71 RNA 2T 52 &b, RS EOREERK « %A LI, EEMEICE R~ A 2
7 RNA 24888512 U7z, MR 1 k2 1 STFEO BN AZWE B 95 % LA E) ZB% LR %28,

FoxlZ, BRI - AL E D 27 3% (H30-R2 -R3-R6 AR, K : /NFE—) 2T, =27 Y Y —LARNA %
TR ST 5 2 & T, BRI 1 D> 6 28 OB FRIZ W 25 AT Re 722 R AL FE ME SR IE D B % |
BEOL HREMW ORI IS L OEKR SRR OEAFEEEZ R L 9 5 @R E RO BRI S 2080
THWEH L7 (Ono R. et al., Toxicology Reports 2020, Ono R. et al., Fundamental Toxicological
Sciences 2024 ),

Ll mMHEE & R DRIk 7 Y Y — LAE IR & T Dl & 0 il SN0 & v ) gl dH
o7z, Fxld, BRIOMM - e 0Wd 2 =7 VY — LD K% wfifbis KO TRER ‘=7 v Y — Anfi
ft~D 27 OFERUZRRDI L, R TR T, iFliEdsko =2 v Y — L& it L, FFEMHEAA A~ — 0 — D3
IHFIICHR S 227 v Y — MZHRT 5 2 L OFERICAREI L TV D  GasCifa i 1)

37
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SEEFHEO 2ERICHI-D5M 7T EEOEIILL To®EY TH 5,

INETHEEL TE/=s Y YV —2A RNA DS EDOHIE - fBasCHKRT 20 E2MET S0, FFEDfF#ZH
KT BTy Y — A OHEB - BEETX D ‘= Y V=AU R OERLZ RS L TWh, D=
2Tl BERMSEN S M ENDHTY VY — AFEHIZE N CDI-EGFP e % v /37 BHRELSH® 5 2 LIZARI)
LTW5, ZOMZREFIATHZ & T, Bkt o= 7 VY — A& /Rl R L IRIR B SRIC5E2I 0 L <
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JTTINEND I LI~ AW, MG S SME chhE 28875 2 LT RhiEHk=
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S 7T HEEOMZETIX, ~ 7 AMIKTF DOt + CDI-EGFP [Bith— 7 v V) — A DR Z 505k 2179 2 & T I
SRR V) — NEHBEET A RO EIT /o7, XA vy FERE LC, IR RIC E N CD9-EGFP
G2 Ry B RBLT D~ AT REEDE Ch 2 UE(LIRFE 2 F G L, FFREERICITFR O 0w S s =
7YY —LDHEE, BXO, FOxr VY — RNA OB REMT 2175 2 & T, FFEED A 4
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AEREO—>ThE,

BATOAFEFAFIERBRIED 1 S TH DI - 5 lk
FAICET DB CGEATEMERER) T, AR
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P07 TS B DORBRITARAT T 2 8653 =0.
HEENRLT L —ELIIFARVED DD 5,

T, MlErbamshd/hMathrers VY —
LPNEHSNTWD, =7 Y Y — LIKIET 2G5

L. s B 72~ A 7 2 RNA ZNET 52 Lk,

WFZE A O FORER - A O I1E, TSI R R
7o~ A 7 1 RNA Z4EREIC L7, M 13z k 51 3
FEE O BN Az (RSEE 95 % LLE) ZBRF L
To#% 8k & Ff o,

i, BRI - ALFWE Y 27 3% (H30-R2
R3-R5 A, & /NFfE—) I2C, =7 VY — A
RNA Z @M & 35 2 & T, BBERO MR 1 55
5 O J BLEAR 02 W A3 W] HE 2 R AR T M A R
LD, 3 XN ARE O RHAITLIS L OFEKD S
TR IR OfEFT TEEZ R L D 2 @R E 2R OB S (i
FIZS 2N TP L 72 (Ono R. et al., Toxicology
Reports 2020, Ono R. et al., Fundamental Toxicological
Sciences 2024 ),

L, BYEE L 2Rk = 7 Y Y — L)
ARYITHER & T D s LV S iz v ) &
fIA > o7z, Fxid, HEJOMND - BeR 23539 % =

J )Y — N B E LS L BT AR = Y

YV — LA b~ U 2 OERIZ RS L, R THIO T,

g sk 7 v v — Lz altifb U, BFaath sA 4
< — D —RETITIRICE T B Z & ZFEAT 5 2
EWZHRPI LTS GrsCRa ) .
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A 7 FMRE (2 H S —E O Wr B 1T 1 5 R 2 AT RE
PR R AR AL BERS AR R E 2 BAR 5 Z L & H
MELTW5D,
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Fex 1IBEIC, Bk x e tE S A~ — D=L 72Dy
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fRle K& FET 5, £, FEEASA A ~—H— L7
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415 Hbb-y BIZTFORENTE S =T 1 v 7 R
WIZXDREANRFEI N TWHWEILDEEZBND,
ZOZ L, ST algl AR HDAC FREEH
ERFO R axZF A (TSA) &5 L, L7 Y



i & FARE T ER N B 5 O EBIE L, £,
BHAMB L OCEKF O 7 VY — 5 RNA &t A
Fv—T—L L TR Y —= T %7,
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1-1. BHW'E
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IREREIRR OB L Lz,

N azxzFr AWRES Y 7 2 HCTHRNICHE
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WEH LT,
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HEIT0, 1 LN 10mgkg D 3 FHEE L, BEAAKE
a5 OB R 2 B8 LT 6 iR E Lz, &
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HIREE D & ORI S % 4 L L LTz,

G- B E AR L
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FEMLT 2,94 XLy v a v i ol VY
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FBEA. B RERERE - NE)
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T2 T E CTALTFWEIC X Dl E OB ik
BIERR T DWEDNA F~v—T— L 72 015D
=7 > — L RNA OHEEZ{T>TE 72 (Ono R. et
al., Toxicology Reports, 2020 ; Ono R. et al., Fundamental
Toxicological Sciences, 2024) ,

F o, WEAT—VRERD, MEEERTZS VY —
2 RNA ORIFIZH LTV 5,

L L RiEFR TRl s=27 Y Y — LA RNAMBTE
Dl « MR- 2 B IZRE 35 2 & I3Ek N
%ﬁf&)/)ﬁ:o

T TCHAIL, =7 Y Y — L KSR DR E & A HE
T 5 n A~ 7 A CD9-EGFP Knock-in (KI) ~ 7
A (7Y —Araffb~T RA) EERLE,

T 7YV —AEHIZIE CDY, CD63, CD81 72 X DT b
TANRZUNFETHZ D, BEMiice b
CD9-EGFP @& % L /X7 3Bl S5 2 & T, Z DO
fadk=2> v vV —AhDH% EGFP it L UHLE K
CD9 HUiRIZ L 0 feH - FUXATRE & L7=,

CD9-EGFP

CD63

b

]

/)

' Tt »f Integrins

TV Y —LOERK, FR@EICIE CDI, CD63, CD81 #
EDTF R RANRZUAFEEL TS, mRNA® miRNA & £ %
Iy —LIZRIEINDZEHPMOSNTWS,

“, . cD81

%

HAKEIIZIZ,. & N CD9-EGFP &~ k% ROSA26 &
Wiz, v 7 4> L., Cre-loxP 21T X U IR ELEE
HTEHREMBELE (FX),
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CAG promoter b
v

99-

mating with tissue-specific Cre
transgenic mouse (Alb Cre:liver)

}} hCD9-EGFP

9 -

@ E Neomycin TfEBE T A2 HIB L TL 2D FEDIE
LTHIRTS Cre NI VRV Iy ITTIREREET B &
T, BEOEBRTOHE  CDI-EGFP gt& % v /37 #HIRT
5£51CkhB, 22Tl B LT, Z0ORER. BEORK
OSBRI NI=TI VY —LH EGFP TN I, HNE
WRMNAIREICA D, F/oo B M CDI ST 2HEAERAWNSZ &
T HEDESRARDOT Y Y —LEBIRL IBHET 2 I &0,
BENIZRNA LRV RIDOBRAEITHOZIEDLTE D,

Neo stop hCD9-EGFP

==

TG IRICB N TE FFRI= Y VY — A5
O RTREM: 2 FiEE 5 728, CD9-EGFP KI (flox)
I & | epiblast FH KR T Cre Z38HL 35 Sox2-Cre M
% AZHE LT flox/Sox2-Cre & 157~

INE WT LB 5 & BBANDOIRIEOF-Hon
CD9-EGFP 7 LV & Ffh | 25 flifan> & EGFP FEik—
7V —=LE5WT 5 (TR,

: CD9-EGFP allele #~F7 B T2 flox/Sox2 Cre ¥ 77 X

(g) & BPERI C57BL/6)Q DR TE SN B IFR~ 7 X DI
2, PEROEEDORL'R X CDI-EGFP allele 3> Z & T,
250 LY B b CDI-EGFP TIRILEINF-T VY — LA
WY 5, EGFP #3232 & T, BRIREkODTZ IV Y —
LAEDLCHWHEBYOMBRFICERL TWEOLEZBEL L
ICTZ %,

IR~ 7 A % fi) U R AR R SR BB TR L
7~ & = A, CD9-EGFP 7 L /L& FiOIE R D IRHE TlEhG
IRIR AR 23R < EGFP BRMETH 0 . RHAMIIGHE
(V%R THEIV EGFP ¥ 7/ AN @lgssns-, =
HITIRIE Sk EGFP Bith— 7 vV ) — & & RHARIAS H



VIALTERIR EEZBND (T,

[X:CD9-EGFP allele % DfR'B D5 (B &ENERH) D EGFP
HABRER, RIBARRET ii’cw%ﬂiﬁ’aﬁ\ EGFP BElE s 7% -
TH Y., AL (BBIRRREE LY EZR) (ICHWLTIE, BRIBA
MEL Y5 MéﬂtE%P%&lﬁ// LEBRYAG Z &

THWEGFP ¥ VPV EBRT 22 &N TE S,

X 512, CD9-EGFP 7 L /L& Hi7- 72 W IB R DG T 1
—ERHMAEIC EGEP [EDNERD b, RHMAEER 2 LT=
JEWHRT 7 VY — AORAT B IAB D RIE ST

=

(T,

X : CD9-EGFP allele Z#7-7 W a IR D& (AEENERS) D
EGFP s &R, AHABIRREE (BAIRRA J: Y EER) I2BNT
FR !Wﬂ%ﬁ%?%cmEGWa%b%%O%%&%%%

XN/t + CDI9-EGFP BT v Y — A%WU%@Z&T%

W EGFP BBl > T W3, BABMIRAEE T EGFP Bl & A
STVWBHAARERTE B,
SR 7 AEEICIX, it b CD9 BRI X Dkl

v, Kl *”“Ela;leiﬁ// % PG - T 5 F
LERFE L,

NA ey MELT, FEFFRIZE & CD9-EGFP %
FELT 5 flox/Alb-Cre ¥ 7 A2 IRSE (CCla) &
To RV 2 8 5 U IS 2 & e vk el 4y % [BIIX L C
RNA-seq it Z#5 L, HFH%k>=”7 VY — LA RNA 7
777 A IVELER LT,
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Gene Expression: corn oil VS CCl4 (log10)

Log10 (CCl4 administrated group)

0 1 2 3

Log10 (corn oil administrated group)

AR SR (X #) & CCLIRSEE (Y #h) ERFomBs Y.
bk CD9 sz AW R BIEkE21T 5 Z & CATBEERO T o
VYV —LzBEEL. RNA-seq %ﬂﬁ’ﬁ:ﬁ&oto RFCRES
Nicx oy —LRNAIL, BEICHREREEIC LY FFED o590
SINTBHENAFT—H—TH 5,

CCLIZ L AmEETHEEINLIZHO=Y VYV — A
RNA 23 H S 4, BEROMEE ~— 27— TH 5 miR-
122 B LV miR-192 & & 472, FFIZ miR-122 [T 6%
TERRIZ &0 WA IR S vtz — 07 L B IoTE L ¢
FFEELT % miR-192 [XIRMEDRERTH Y | FEfTEH
FeFH MR E WA RE ST,

miR-192
(liver and the other organs )

miR-122
(liver specific expression)

. ———— —

corn oil |
15mglkg CCl4 |
30mglkg CCl4 |
50mg/kg CCl4 |
70mg/kg CCl4 |

| b
_ T T BEEhT

zgtlljbidy|70mg/kg [ ) S

N MERERE YTV RAETLOMBHROI S Y Y — L
RNA o &IHE, FE&IE. 0mg/kg, 15mg/kg, 30mg/kg, 50mg/kg,
70mg/kg CCl4 %5 L., 2 4ABM%ICMRERERL, =7V
v — L RNA % RNA-seq IZ & 3 BB FRIBEN L miR-
122 BL U miR-192 0BEEFRIEA T2 L 7-HER, TEIL.
flox/Alb Cre ¥ (2 70mg/kg CCl4 2% 5 L. 2 4 BfE&(C
L 7z%IC, & b COIMAETRELEZITV, FFEEED
HDLTY YY) —LEFEL, 20T/ — L RNA Z RNA-
seq IC & BB LRFRIREN L .miR-122 L U miR-192
DELTFHRBEEZEE L-HER,



X Bz, FRERE LTRHRE LT liver-derived EV
RNA1 (Levrl) (X6 rEREIC L0 ) 50 5 IS IRAE S 4.
TEH T OWE D miR-122 (JEER 1 4%) & %THRM
. HFEEICL VD T2y Y Y —AIIBEHIND
R RS A — I —TH D AR RIR ST,

corn oil |
15mg/kg CCl4 |
30mglkg CCl4 |
50mg/kg CCl4 |
70mglkg CCl4 |

hCD9  |70mg/kg CClAI

antibody

N:MOEtREBRESEYTVRAETILOMBRDOIT Y Y Y — L

RNA m#IEE, FE&IX. 0mg/kg, 15mg/kg, 30mg/kg, 50mg/kg,

70mg/kg CCl4 %5 L., 2 4ABM%ICMERERERL, T2V
v — /I RNA % RNA-seq (C & 2BBAEETRIRMET L.
liver-derived EV RNA1 O BI=FHRIBEATE L =R, TEIL.
flox/Alb Cre ¥ X2 70mg/kg CCl4 2% 5 L. 2 4 B
R L7=%IC, &~ CD9 METRELEZITWL. FiEEED
HADITYYY —LZHIRL, £DT Y/ — L RNA % RNA-
seq Z & BIBRIGEETFRIZEN L. liver-derived EV RNA1
(Levrl) OEETFEREEE LHER,

PLEX V| Eesr Ry v ) — AHEERICE D . i
KOEMIET T VY — LMENT TITR 2L o T2 F
NIpNA - — T — R O BN RIRE & 72 o T2,
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£2 -3

AR TEEMELY | EasR Ry VY — L%
FI CE DBIEFHE~Y T AREHMAGOEDZ &
T, mEOBFT (MOA) (TS AIA A T2 FTAM A & 4
LT,

NA T~ — D — O H KRR T &V DRIk L
T. CDY9-EGFP KI (ROSA26 / v 7 A > X Cre #5&)
AW ) —AAfAl - R 2R LT,

Sox2-Cre & Wz R k=2 vV vV — A DB T,

JiE ARG A3 oG . REARMAIAR #1259y EGFP &2
FaARBlE s, BIREREY VY — AORHAMIERL
0 iAIZ R T BT RS iz, £7-, EGFP 7 L
IV ERFZ IR ODIR IR ORI b FETHY 72 EGFP Bt A
Aok, BIEMS 2 ITREREREZ N Li=r vV v
— ABATO RN R ST, S BHIT, Alb-Cre & H
W AT R 7 Y — AR TIE, Hike b CD9
PR E LRI L EoFhk=> v vV — A RNA
777 ARG, BEEO miR-122 (XEFEELT
&5, miR-192 [FJEHE 2 BRE R CIERFIR H >k %
HRREWATREMEDN R STz, RRICHTBLER Levrl
LR ILRE TR E B S, IFREERHCD Tz
7)Y —KIHHE IS REKRGN BIEThD
T ENIRBRENT, WEROEIMIET Y VY — MM
X, IBERIERF Y - TR R O BEPRIE L,
BHoBMHES 7T AN ENE Z ENH LN, A
RIFZORAZTRL 5 5,

G

AT AEEERFIERC R Tld, CD9-EGFPKI X Cre 5212 k&
0. =7V —AOHERMERFRE & BT T O R
b - BHENRETHALZ 2R L, 6T, BT
bt b CD9 #%fZ ik & RNA-seq (& LV figgefrtn—
7YY —h RNA 7077 A VEHST, Himd
Levrl D X 9 7 “IREEIKTGFHY)” BEORFMENA F~—h
— & HEECX T,
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BAGBRFEERME (LEWE Y R 7 HiREE)

T2 YV —LRNA ZEMEREL L

KRR A R A BRI E DBRRRIZE 3 5 %L
(24KD1004)

SR TEE SERSREE
SIS - RIREIFBHERBRD in vitro £ VB
WENiEE R EXK

E SERRYUEERTZERT « U A NV R B
FEMEE

MESTEE BE FIK

FIREMKE -
EFREHTRET « 0 FHRIRIERBTSEER MY -
FrESR
wmroesrieE AN B
ESRVARSE SRk oY e 0
RZeMEMRBRIIE ¥ — - B
BHE - ER
MR HE
ke AR EAIIERT « 70 - HIISTR R FEERT - SRl
SEJFTTEAN ESLERE S R an i BN SRR « Rt v 2 — - FIEED
e TN I SE =5 ity B AT AE AT IERT - L VAR v 2 — - IR

MEES
(B DR ENRIG, SI{CEECBIT 5 e MEREBICHT 5 A BB T, (LW o B A
DB TH O ERI T 5 - & R EEREO— > Th 5,

AT O AFHIE AT MERRIRIED 1 5Tl BIE - BRI BT % 3 CRAEZIERBR) TIE, REEMERR & & %
IR RIRERLSE (Sh, POllS K OV RRLER) 7o DAL A RIS 5. Z OB, 1P - IR OB IEIC 5
73 % TR 2 RIS 5 12 ISR/ IR0 A LISME . BLEEE ORBRICIKTE T DS, Ay
LB SRV H 5,

W NS WM END/MATHEIZ 7 Y —ERERINTWD, =7 VY — NIRRT 210G L, i
KRy le~ A 71 RNA 2N 5 2 &b, RS EOREERK « A LI, EEMEICE R~ A 2
7 RNA 24888512 U7z, MR 1iEic k2 1 STEO BN AZWE B5E 95 % LA E) 285 LR %28,

FoxlZ, BRI - AL E D 27 3% (H30-R2 -R3-R6 AR, K : /NFE—) 2T, =27 Y Y —LARNA %
FERE ST 5 2 & T, BRI 1) 6 28 OB FRIZ W 23 AT Re 722 R AR FE ME B IE D B % |
BEOL HREM ORI IS L OEKRD SRR OEAFEEEZ R L 9 5 @R E RO BRI RIS 2080
THWEH L7 (Ono R. et al., Toxicology Reports 2020, Ono R. et al., Fundamental Toxicological
Sciences 2024 ),

UL, mMHEE & R DRIk 7 Y Y — LA TR & T Dl & 0 il SN0 & v ) gl H
o7z, Hxld, BRIOMM - e 0Wd 2 =7 VY — LD Kk wfifbis L OHBE TR ‘=7 v Y —An i
ft~D 27 OFERUZRRPI L, R TR T, iFliEdsko =2 v Y — L&t U, IFEMHE AL A~ — 0 — D3k
IHFIICHR T 227 v Y — MZHRT 5 2 L OFERICAREI L TV o  GasCifa i 1)
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Z 2T, ARBEIE. Fx 3PS Lo BRI K OEKT O 7 Y Y — A FRERIC U T AR T A e R A
BT ICBRBISR ) LT =7 v Y — LAt~ 7 A7 & TET 5 2 & T, BUEAFICESW Y 2 7 5Hit
(S —TE OFIWTEL R L 2 R 28 AT RE 2R R AT AR AR B R E A BR R 2 2 L 2 AL LT 5,

SEEFHEO 2ERICHI-H5M 7T EEOEIILL To@Y TH S,
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FFfgE s 53 S5 & & DSFE ST TR O E A A~ —h—Th D Levrl, B L, BEICHFREE D 1
F~—Hh— L U TULHPREF STV D miR-122 23, [Fligd v/ A4 FoEE BEiFHhoxr v Y — AN
T, invivo &FRERICEMENAS A~—D—& L THREET 20 ZRGE L7, £ O/EE, miR-122 (XEHFEIZ= Y
VY —=ATEFEELL THY | WEARBRING X 5EFEIC LD B FRELOFEILE Z 5720 A5, Levrl 13,
VUEAL IR 3R DR RN R BIFE S R Sz,

DT HEENE (3EFTEO 24 ) (T FHENE Y IZHER LTV D,
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BERER B BT B AT IS BV T (L O A
56 e DR SR T RIS R 5 = & 13
AEREO—>ThE,

BATOAFEFAFIERBRIED 1 S TH DI - 5 lk
FAICET DB CGEATEMERER) T, AR
& & bIThRIDEREBIEE (O, PE L OVEREBIZ)
N OAETTENE 2R 5, £ OBRIZ, I - IERH O %
VRIS FEDS 8 2 h THERTTEAE 2 W3 2 12135 R e
P07 TS B DORBRITARAT T 2 8653 =0.
HEENRLT L —ELIIFARVED DD 5,

T, MlErbamshd/hMathrers VY —
LPNEHSNTWD, =7 Y Y — LIKIET 2G5

L. s B 72~ A 7 2 RNA ZNET 52 Lk,

WFZE A O FORER - A O I1E, TSI R R
7o~ A 7 1 RNA Z4EREIC L7, M 13z k 51 3
FEE O BN Az (RSEE 95 % LLE) ZBRF L
To#% 8k & Ff o,

i, BRI - ALFWE Y 27 3% (H30-R2
R3-R5 A, & /NFfE—) I2C, =7 VY — A
RNA Z @M & 35 2 & T, BBERO MR 1 55
5 O J BLEAR 02 W A3 W] HE 2 R AR T M A R
LD, 3 XN ARE O RHAITLIS L OFEKD S
TR IR OfEFT TEEZ R L D 2 @R E 2R OB S (i
FIZS 2N TP L 72 (Ono R. et al., Toxicology
Reports 2020, Ono R. et al., Fundamental Toxicological
Sciences 2024 ),

L, BYEE L 2Rk = 7 Y Y — L)
ARYITHER & T D s LV S iz v ) &
fIA > o7z, Fxid, HEJOMND - BeR 23539 % =

J )Y — N B E LS L BT AR = Y

YV — LA b~ U 2 OERIZ RS L, R THIO T,

g sk 7 v v — Lz altifb U, BFaath sA 4
< — D —RETITIRICE T B Z & ZFEAT 5 2
EWZHRPI LTS GrsCRa ) .

Z 2T AWRIEIT., Fox ABAFE Lo RHAIL S L OVE
KFDT T V) — NE I Ul Bl A G A F ik
MBI TS BRRICRS Lz 7 Y Y — A AR
b~ 2% iEHT 5 2 & T, BEEFEICESWY
A 7 FMRE (2 H S —E O Wr B 1T 1 5 R 2 AT RE
PR R AR AL BERS AR R E 2 BAR 5 Z L & H
MELTW5D,

<HEEOHE>
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o 06 FEE

FATHIE TR DN RHMRI B L O EAkF DOy v
— X RNA ZAJEBEFEME LD~ T AT T VE)
MOERB X O~ 7 a7V 7521795,

o SN T AR

BB L OEAFT DT 7 Y Y —2 RNA OFEHER
LR 21T 5 o HIEEMIC BT, IRk
DTy VY —LOIHE b, BEO, BT 5720
iz, =7 VY —Aufifb~ o 27 EFIHT 52 LT
RIRZIZ U & LR 0ffkh =y v v — 4
DI wl i b, 3 X OHEES 2T R OB 21772
VN, BRI RS U T kAR A B R AR TR R RTEAR
HEOBREAEIT,

5N 8 AR
WARARTY A G S A T MR O ) T — 3 B &
OB A KT A AT T OlaR R



B. B FE

AN NTUE, BHERBA D=L %BE LT
WRAMART D AL FE S A B ML 2 fENL T 5 2 & &2 H
T, LFOMEEIT S,

o R REIEFAR A FBHERBROMRE (HREREE :
/NEF . BRREHEE R, AR

T VY —2 RNA ZEHNL O & 9 5 Ut
RIUAFEFE L MR 2 BT T 2 72 DI AR~ 7 &
BRI O AR AR E 2 0 &5 L, BEm o
PERRHE, B L O IRIBICRELT I REE b b BltEfe
FE L 72 D RHAIM S L OEAKRF O V) — L5 RNA D
FE &2 R — 2 o AT L 0T 9,

o R RIEVAEFER A BHERBROBEl (RS HAE
L. B, HERERE . /N

Fex 1IBEIC, Bk x e tE S A~ — D=L 72Dy
VY — A RNA OFEE L TWAEN, ZNHNREERIC
E DM EEH I S L2 OIS TEX TV do
oo & Z T ALEOE#: Wlfa) kL= vV
— LADOREIZOHFFRAIZE b CD9-EGFP @he #
N ERBLIE DB THEY VA (= VY —LF]
b~ R) ZER L, BRRSRHERKO =Y VY — A
OB FRH - M+ 52 SIS LIz, 2o Y
V— LA~ 2B WS Z 2T, BRI o=
7V —AERHRICEFKT S b0 BRICHEKT D
DIZFERITH T TOMHNAREIZ 72 V) | I E D &
fRle K& FET 5, £, FEEASA A ~—H— L7
by VY — 2 RNA OB A~ T AEERT 5
ZLlzk Y FEERA T =R A~DOEE IOV TGRS
79,

oK HHRAIFBMERBRD in vitro TT VR (WFHEL
HE : B, FREREE  /NE)

in vivo OFFEZ S EEIZAR(F L7 in vitro BT /L & S
NWDANTT ) A R 3D EEEIEORER LIETICMIE L Y
DWENDHTy VY —AEEEREE LS UCHHFTEE
MERER U BRI L 5 2 WIR R RV E DORT
lZE4T 9,

TRBITINA T G~ 7 AERO — iy 72 VR
24T 5 T & T BT O ARG & AMTIE TRRYE T
2 MR AR A D Bl 21T 9,

] N7 & S AL B S AR R SE T - e et AR Bt e v
=BT ALEME D~ 7 A~DOF 535 X
ORIt K OWRIRBIE (). L E o &% E
EEB X ORI AE - ALFRE G .
T =AM B IO Y —2 RNA DK
RS — 2 Y —IC X D RERRIET UNEF) 217U,
R ERIREE - B A IZEAT - 0 TR TR 5TE
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FHZ B W TR AT DA A~ — I — il O BESR
BLOZOFEMOMNT (FR) 24TV, RIKRT - 4%
AWIRIFGERT (1) 1BV CIE, S TR (25
L7cET A~ ZAOER (BHI) #1795, £/, [EHAE
DAMFGEE 2 — (B (2B WX, B A 4~
—H—ThrHxTr V) —LRNAMN. ALY /A K3D
B BlETRICHlRLy pwmEsnbd =y VY —ATE
WTHLEMRIE L 2D O E e 5,

s < U AMENRH DT Y VY — 2 RNA Hiff

[ 7R B S B A AE AR ZE T I 38 W TR S v 7z iR
BTN E T, ESLEE R AT L O
HORER RS - oy FRllR R eI Vv
V— AOHBEEIT S, BRICIE, @S L y b A
U AEERITV, =7 Y Y — NHREEZIX, Nanosight %
Flixm s vV —AoERHIFICHT AT AX T
ny T4 TR = AOREY XTI
Ak a—F 4o S L Fy S Ty Y — A
PR L THRETO 7 VY — A% B G 7
EXOVIEW #AF|f94 2% Z & CHEtS N/ VYV —
LADOREEZ LN, OB b BXOL oo
T V= RIFET A2 N DRIEEITO Z
LT .y Y — AN HR LI ORI E S A 722
Do

U ZRERANE R axXT A BOESICES
BrEh g I TR IR O E K ) ) — D
M D 1= b D FBHEEUE

T ATHESOMEANIE | IR 7 & OFRRRAE PHEH I E & i5
T DT 0 RGO ERT IR L LT~ T
A DMFE AR CH D4R 9 B D 11 Bz v
Zuafiz 0, 300, 600mg/kg O 3 HERDO®EE L, I
B2 15 B EBIZ, BEWiER LOEK (IR, IishsE
s, BBIR) 2> v — NENTRICEREL L, B IR o4
RHWOBEETT > TWD, £ T, HETEOH
LT 57 VY — 5 RNA B3R L LT
A A ~—I—DOHEEEITIR -T2,

15BN A A~ —F—I%, Hbb-y BAR T JEIALE T
% small RNA (Hbb-y miRNA) T -7,

Hbb-y BIa 1%, Ak, 44k 15 H BIZIEIRNE LS
% Hbb-y AT OFEEBLN A ML T O RN FHE
ENTNDHHLDOTH S,
BHEWETHL A VT afRIE e X N BT BTl
3% Cd 5 HDAC DiEMELET L Z E0nNmbNT
BOAER =TT 4 v 7 HIENC X0 AREEL
415 Hbb-y BIZTFORENTE S =T 1 v 7 R
WIZXDREANRFEI N TWHWEILDEEZBND,
ZOZ L, ST algl AR HDAC FREEH
ERFO R axZF A (TSA) &5 L, L7 Y



i & FARE T ER N B 5 O EBIE L, £,
BHAMB L OCEKF O 7 VY — 5 RNA &t A
Fv—T—L L TR Y —= T %7,

1. HEFIH

1-1. BHW'E

KW N axZF A

G - WA bR TS
CAS %5 : 58880-19-6

5y ¥ : 302.37 g/mol

v h&5 : WXBD4552V
HIE © >98.0%(HPLC)

PR B, R
RS - Bk, IRIERET

1-2. R
LR 0.5 W% A F LB L m— ARG (R : 0.5%M
CIAR)

BIYEST BT L AR A
o hE&S . CAE0466

LA oD G

VEEO RN aAxAZF o A ZFFE L. 0.5%MC &
WRITHR 2 TN A T ST, g, L., B
BRIFE LT,

B

#fE . ~ 7 A (SPF)

St : CSTBL/6)

MR Vv Vs TRT P — s Uy XU S
th, EAE R X —

NP G - ME 10 WEER, M 11

VCHr - 2P FME 12 PE, i 24 PC
i U7tz - 4 T

ATtk 1 B OfE - BB 288 T, —BRiE &
OMAEHER IR O Wiz H\,

AW 11 FEELL_EO/E 1 DTz 12 B LA EOR-E 1 LA
AR S 72, B, BNICER S MR S - &
RSB E L, TOHZER0OA E LT,

B RBREGLHE GEEE0 H) Z &7V, #EEE O
HOKREZ BICEBEORE N AJRE/RR Y &L 2 D
ol

2. =7 VY — LA ORGSR

2-1. BHRRE., BSHRELAOREREE Z D O
JRER

B 5B TR R CH LR ARG 2R L &
SRR S HE o BE T2 BE., BLW, 7
HEv 11 BETOS5 AME L,

2-2. #\H L
BHFET T o wEOR OG5 IFIEICEE LT %Y
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IREREIRR OB L Lz,

N azxzFr AWRES Y 7 2 HCTHRNICHE
HRR OS5 Lz (8:00~11:00 D), # =& 0¥h
TR (F/RHEAL £ 0.01 mL) (38524 B ORE % LY
WEH LT,

2-3. # 58 L OBEERK

HEIT0, 1 LN 10mgkg D 3 FHEE L, BEAAKE
a5 OB R 2 B8 LT 6 iR E Lz, &
7, BEARKIIRREE, 1 & O 10 mg/kg BEICAENR 12 A
TIRREE, 4EHR 15 AEMEEZ 22T 7o,
HIREE D & ORI S % 4 L L LTz,

G- B E AR L

PERIZ LD & MU 3 2ZF 2 A(TSA) O#EIRN (10,
25, 50 pg/kg (KHE) BLOWED (20, 50, 100 pg/kg &
#H) O 14 AMKERSENERER%Z Swiss albino mice
THEME L FECHIOARTE, SRR, Mg - R
lE#R BT BRI A B o T hs | I ERE
TIEEMROE R, Feii, B8O b, Mk
ERERIR IS K ORMIE DM HER S TWD — 5,
BEEERRTIIWTUOHETHARRE(LITA
HATNAR, ZORERNG FlRN T 25 pg/kg,
#%0 Tl 50 pg/kg %2 NOAEL & L CU> % (Haritwal T. et
al., Drug and Chemical Toxicology Volume 47, 2024 -
Issue 6, 2024),

F7o. TSA DR~ 7 A~DEEITHOWTIL, IR 8
HIZ 0,2, 4, 8, 16mgkg THH LIm#@ENH D0, H
PRERACER, SECRE S, B X OWRIBUG i gk, MG IR
HE, AARTHITRD TR, LnL, Bk
fENT9 % & | TSA BEBREO MG I TIE. F A &
(RIF 7 HET £ 7213 O A  HikE 7 A > FoOHE
B LR O RENBE I TV D,

AR TE, IR VPA ZIRH L7256
IR~ 7 A0 VPA £ 5328 T R 5 3 5 4 & FEH
P CHR TR A 20 B D I D SRIRET 21T 5 729012,
MR8 ALV 2 AEOREERS, BLXO, k7 A X
V5 B OKER S % 10 mgkg ZmMAE s L, K
HAEE LT lmgkg & LTIt o7,

2-5. il

IR 12 B ERRRE, (IR 15 BEMERCB W T, A Y
T T NIRRT BRI U725 (RSN BN
T OMEIEN O E B an B ARk 2 SE Bl g L,
£7-. ATl B, PUROEEZHE L, BT, B
IZOWTIEZ D% OB T RIS L O Ry
SENT T OB A AT, g, M, TR S BT &



179,

2-6. i EYIBH K OSREMIE th = 27 ) — LA ROk
PREY
FIRRIFIZ, BR O A HEZ2 WIRAICBIZ LT, RO

A 2 WERR LT iR N3 D S - REEM I DU T,

FENOEFRIEE, JECIE - J6 R 5aHIE - fdk L
7o EMFIRIREETE - IR O AR E LT,

2-7. REEMITE TR = 7 Y — RN R R O LER
MigzRY 7Fa e L oBREE (X R 7 R%E) I

B L. =i T30 0L BikE L7, =00 E (4°C,
3000 xg, 10 23 (&0 IiE A5, 567

AREHTARERE 5 | BUBHR IR S B & 5 SRR 5

BmAER B R 2RI LT LA Lz & v
RINERAET = — T I A, PIEREE T-80°C DHK
i (FFAE : —70°C LLF) (ZRTFT D,

2-8. FIK, BRI, MREEOEREL

1) BRELH M OBREUF S

PENR 12 A ERREE AR 4

B G- 1 FEf% (09:00~12:00 OFE)

PENR 15 AERREE © A8 4 61,

fEHR 12 A7 E OB & IR R TRl
(09:00~12:00 )

2) XGHINL (7). OEEL
ATHRENY) D1 BE A G 1% IR FEME D M2~ 5 BB
L. NNUTF v TEAKER) o Lo BIREGE (¥
VORI ARIE) \ZEREL LT, SRR EERELL 721, IRTE
FEM D SN TR R R OB 2 i U7, BB IR & iR
Mea yBEL . ERNCEEEZ TR L, BRIXIZIEYSE
IZ28IL, ZHEH RNAlater & 10% Y o Fef iR
=V R ET- L2 15mL D= LF 22—\
R Lo, “EKIFELATHE (4°C, 6000 xg, 2 43[H)
%, FEERNVTF v T TEUNRNTIERRETF 2 — 7T
B LTz, IRYIE 10% Y VU igkkfEdR /L~ U i CHEE
% FRCHIE OPHSUIRBICIE R L, REEIE 2 £
L7

- =7 Y — 2 RNA MRS s 38 BT

] 37 B HE L B A AR AFZE T IS B W TR S L7z I iR
kot Eni-=s v Y — Ak, Qiazol
solution (Qiagen) (Z X > T¥#f# X 41, miRNeasy micro-
elution kit (Qiagen)!Z &> T, RNA Z it L O
35, =7 VY —2 RNA L. Clontech £ SMARTer
smRNA-Seq kit for [llumina Z AT, kit —7
ZMTA T TV =T Do AR LT IR AR —
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Y AWM T4 7 Z Y —I%, Bluepippin %A AL 7 X —
ZHWT, 148bp ~ 185bp O~ -1 7 &2 RNA #5372
FEMLT 2,94 XLy v a v i ol VY
—2XA RNA O —r 2|1 T7 477V —I,
KAPA Library Quantification Kit Illumina® Platforms
(Nippon Genetics, Japan) £ 721X, Qubit dsDNA HS
(High Sensitivity) Assay Kit (Life Technologies, CA, USA)
ko T, IBEREEZIT-72 LT, 20pM T4 7
Z7 U —% BmMEECHTA T % lllumina f1: Nextseq500
B X OENLESE & A AT SRR O Ll T b D
lumina £E Nextseq2000 % T, MEHEAIER -5
AT 247 9,

7 YV —A, RNA @ RNA-seq 7 — X T

[lumina £t Nextseq500 X ¥ 7] S 4172 raw data (raw
reads) (L. BCL2-FASTQ program (Illumina, USA) (Z
&Y. FASTQ format (&M 5, LI, &TOT—
A fEMTIX. Galaxy platform (https://usegalaxy.org) THT
-7z, FASTQ I, Filter by quality program % VT,
quality score 78 20 LAED S —4 2 2N 90 % {FE(ET
DIl Y ADHITR R E Uiz, 7.5 BEU 3
KD 7 &7 5 —EFIEL, Trim FASTQ program (Z &
S THRNTND,

INODORIEAT S Tey—r VAT —Z X~ T RS
/ 2 (mml0) (Z%F L TopHat program % H W\ T~ v
VU IEEEITV. BAM 7 7 A L EAR LT,
BAM 7 7 A JUX, Cufflinks and Cuffnorm programs %
MWT, BEEMOERILB LT, 7RO —
~I7AE—varEx1ro,

v A mRNA OV 77 L2 AT —F7 2 A%,
miRbase (http://mirbase.org) %% L7z,

A X | i 2

T7 VY —ARNA ZHB MR L Lo A ~—T1—
DY F— 3 vy O—2L LT, BRI
2T, MAAECERE AT,

aspartate aminotransferase (AST) ¥ JX OV
aminotransferase (ALT) ®IH H 22T, automatic
blood chemistry analyzer Dry-Chem NX 500V (Fuji Film
Co. Ltd, Tokyo, Japan)ZFI| /] L THIES 5,

alanine

BB SRE~ O AERHA L ) ) — A DK
L 7= gz D REE

7 VY —ADOFEHAIZIL CDY, CD63, CD81 72 & DT
T AN BFIET D, £ 2T, lfas. Miasr R
\Z CD9-EGFP Bl&H o307 R EEHZ LT, #
EOMEN S W EINDTT V) —LDIHD CDY-
EGFP & X /X7 e fgHZ LT, =7 Y ) — LN E



Z Dl ICHR L2 O E M+ 5 2 & A AR/
Do AMFETHIHT 2~ U ARBIILLT DY ThH D,

CD9-EGFP / v 7 A > (KI) T A (=7 YV —LH]
b~ %)

7 VY —NFI TR TOlas s L ORI b 5w S
oMM TH D ZFDOERIZIE CD9, CD63., CD81
R ENELAFET D, A~ T AL, ROSA26 FHIRIZT
XUBT I FrTHE—F—%HBLE L., Cre-loxP ¥ A
TLEFHAT 5 Z L TR E N CD9-EGFP
BhE s\ BT DL REFENT ) v A4
~IATH D,

Alb-Cre N T v AV x=v I <7 A

ATFHIIIC R SRE9IT Cre IR Z BT D P T AV =
=y 7~ URATHY  HFlEF R 72 E s TR EBLHE O
MEICHIHA S D,

Sox2-Cre N7V AV 2=y <A

AEEE & (epiblast) 38 X OWRF-IZHRF AT Cre 2R
ERBETAHNI LA 2= Vv ATHY  FIHF
AR DFRAT OB R T EIEICHW B D,

cANT A FOEEE BIFRICEENDL s Y Y —
A RNA 23 F~— B — W= REREORE

CD9-EGFPKI v~ 7 A (flox ¥ &) & Alb-Cre b7
AV x=y I~ A %R L TER L7- flox/Alb-Cre
~ U ADEESHIRT 5, ZbZ2 AP IZT lmm
AT F PBS (2 THEHH% T collagenase JLBR AT 5,
ZD%IZ 40 pm BV A R L—F—ZiE L, BEENE
J O A I R Ak 2 A L 72 %% . MBOC (Matrigel
Bilayer Organoid Culture) /£% H\WCHfifuz~ ~ VU &
JAZEIR L BT A RN LR T 5 2 & TAHAA
/A Relsid %,

BINCAZ RS UTE RPN AV 9T ) A R % AR 5 B L A
BB CTRIRT 52 L T . VY — LD u b &AT
%o

(W FRIE DOBLIE)

B FB 0 FH ] B OVER IS LTl B K OVE)
W)L S & 01 TV TR O RFFERERE 23 78 6D 5 )
W FEBRICEE T D HE, fREF A ST LT,
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C. HaiER
O KA MEFRBRD in vitro TT /VEIR (WS
HE B, B, FIREARRE  /NE)

« FFBA T 7 A R ORI L fFAT

FEARHY 22 B BRI TARATE L 72 WEE MR VE A3 2K
HHENTWD Z L b BRI AR HlTE DB &
AT UL i U 7o ias st A A~ — I — i 5% in
vitro THIEEET D A IRAE L 7=,

AWFZETlE, AR hepatocyte ~3k L 7= #ifld TD A
CD9-EGFP (Gt & 72 5 R 2RI TE D720 ANTT 7
A RobStE oo k2 EGFP BPEMIIE 2 FE 2121 T
2 HRNEND D,

AN 6 FEEE LTI, flox (CD9-EGFPKI) & Alb-Cre %

A0 U C AR A0 B N CD9-EGFP %R H 4 5~

T AENERLL  Z DO S ANV ) A RERNL LT
(FE).,

flox/Alb Cre  WT/AlbCre  flox/Alb Cre ~ WT/Alb Cre

brain

D PP RAYIC & b CD9-EGFP %#HIR % flox/Alb Cre ¥
U A Dffigs T EHERET 5L —PlE LT, BHTIE EGFP A
fzETHh5H. FFlETIE. EGFP OEBEAFEEINTL 5,

DRI £ - CD9-EGFP %#FIRY % flox/Alb Cre <
TRAOFRE WBNL LA T /A P, EABRT 5 &,
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EGFP BBl > T W3,

EGFP BtEA IV /) A4 NOBSIIZERZh U, iR I
S PSR EIELTlT EGFP BB A 7 ki
FIEL, ik ST —x 7 V) ) — DR B
e (T,

D PRSI £ b CD9-EGFP %#FIR Y % flox/Alb Cre <
TRADOFERE VBRI LA INH /A P2 BRERERLE BN

PAYIRVINE S

BCEERIT DL, FILH/ A K2 hepatocyte (294 L 7-#lA2
TDH EGFP BHICA > TWABRFARE SN, £/, Zh
SO SIE. T 7YY — LORFADWINDEHEFH
BRINTLD,

SHIL EBERETOD Y Y Y —LE v TVRIF L
UV TCENTT 5 72, ExoView imager & 7,

F oS EOHT N T AR UK THRIIE LY Y
V—Ah%, B FCD9, ¥7 A CD63, ¥ ACDSI i
RCHemt L& 2 A, flox/Alb-Cre AV H /A K
Bk Bl ToHe b CD9 GtE—=r v Y — Akt &
AT APBEREL TWA Z L 2R LT (T,

h\ﬁ Fluorescent it
Exosomes Y Antibodi
PPN
3 ) »
cD81 CDé63 cD9 @ ()

: Exoview DRE, ExoView [, Fv 7 EIZT Y > b &N
MR EICE—DT oYy — LR L. SRR 5 2 &
TIVYY—LDKRERVINVEHEH TV FBELURERT S
oL A A B IR B, (™ 8 A -
https://www.ptglab.co.jp/news/blog/new-ways-to-study-
the-elusive-exosome/)



flox/Alb Cre ¥53& 3% WT/Alb Cre i5%& L&

mouse mouse human
CD63 CD81  CD9

mouse mouse human
CD63 CD81

10°
cD9

4
10 10

FL Intensity (a.u.)
FL Intensity (a.u.)

10° 108

1 10?
N
(9‘6

: Exoview % FFE L 7= flox/Alb Cre fFlgA /L 57/ 4 K (k)
BLUWT/Ab Cre fFiA LA/ A4 K () oEELEDOS
TINLTTY ) =L TV —LEBET 270N
KICIE, ¥V X CD63 (Frm). ¥ X CD81 (F&). & + CDI
(&5 yEEs AL THE Y, £ b CDI HiikTlt. & CD9-
EGFPRBBMT IV Y —LDAERELTWS,

10%

- FFEEANA A~ —F —FEFD in vitro SR TORRGE :

BT HEEOMZEE LT NFREE A A~ — I — e
D in vitro SR DRFEZFT72 o 70, BAREIIZIX, ATl
NI ) A ROBERRIZIWERFBZRMT 5 Z & T
EELZFHEL, ZOERKFTOT Y VY —LTEE
N5 miR-122 B L Levrl OB FREDOEREZIT
o,

Z OFEF, miR-122 (X IUHEALRFIINT K 2 KT
W LR NHERE TE o T,

0 mM REOFRT 228V TH miR-122 (FE%EH
THHZ NG, miR-122 &7 VY — AHEHE
BN END Z E NS N7,

ZDO—77, invivo TIIIFEEIZHE L H~0 miR-122
BENNETT Y — LD SN DENENET D
AIREMEDN B Do

TR L, Levrl [ZAF&A VA 2 A RIZEBWT CCly
BEEEMCZ= 7 VY — AP N EH L invitro T
LIS E E T D F~v—I— & LTH
BThDH I ENTRENT,
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miR-122

B L
= '
= L.
R L.

1
- Il
- \
R L
= \
: LN

liver-derived EV RNA1

OmM CCl4 OmM CCl4

0.3mM CCl4 0.3mM CCl4

1mM CCl4 1mM CCl4

3mM CCl4 3mM CCl4

10mM CCl4 10mM CCl4

XA LA/ 4 Pk ExZIRE L, BEBRTPOTY
VY —LIZEEND miR-122 (£). BLU, Lewrl (H) @
BIEFERREATFE LT, mR-122 FEEMNICEHEBELTWL
5—A. Levrl (3, UBLIRZEDEBEKRGFHICRIBRAZEIN
7=

PLEX Y lEasRe = 7 VY — LWHBER & A NTT
A R TNxy ) — LR RS DED 2
& T B D it & e U7t A A~ — D —D
PRFZ & in vitro fRFEZ — B L CHEHE T 2 WA & fer
L7,



BE LR
TR THEEMIRL Y | R Y Y — L%
FI CE DBIEFHE~Y T AREHMAGOEDZ &
T, mEOBFT (MOA) (TS AIA A T2 R AR A & A%
LT,

in vitro fSEVEDOBL A TlX, Alb-Cre RA NV /A K

T EGFP G E Y A ZARICIFET D Z &b,

F¥%# hepatocyte 53 {L DFEAE & LT EGFP #FI| T&
FNTT ) A RSO HEIZE T %, ExoView
KDy TnNT s Y Y —AEHT T~ CDY ek
FERmTEZ &%, HBEEETO itk
7Y=L ER L, B A~ — I —% invitro
THRFET D MR NE 72 L 2 BT 5, &
B2IZ. miR-122 | in vitro CIREKIFHIELZ R LIZ
<W—7J5, Levrl 1% CCLREARAFRIC B L, lEss
FEE XM D BN, A~ — =" L LTHY
ThbHIZEINTRENT,
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