GIRA

JEA G LA TE A B &
LB U A 7 FEEME R
T2 — LRNAZ FEEAE & L7z R iR
TR HRIE OB IZE 4 HAF9E  (21KD1001)
THRAEEE RS - R

MREREE N E—

A5 (2023) 4 3H




s 2

. fefEetseas
T2 VY —ARNAZ FREARE & LT
IR PEAREL A A FAERTARIE O BRI & 9 5 W58
N

I1. Ay HHmrgee s

1. AbZWE DI < BEBRDFEH
RS & BT R
N
wa FIA

2. IEURREEM) O R &
REAF DT AL EEAM
B3I
3. ANH A FHKRZ T VY —A
(2 & B FERm
R e

4. /v 7T U v ADOER
OHIEA

5. (LSEWEIE < B BORILREH
Tk AT

ITI. AR oFIfTICRE 5 &R

33

49

61

71

79

89




RS

|

SRS
o






BAGBRFE RS (LEWE Y R 7 HiREE)
TIAEE WREMEREE

T2 YV —LRNA ZEMEEL L

WAL A T EME DB R ITE 3 DS
(21KD1001)

mREREE NF E—
ESRVASSE Sk oY e 0
RZeMEMRBRIIE ¥ — - B
BHE - ER

MAEEE

R AEAT O AT LR 2 $9I03 2 FrBU L E O L PERE R T THERBETHY . Zh b0
AREBOFMICIL, B OMBEANMLEE SNDD, R, AR EFREFEO DB OIS X
Db A= X LFENT RN TN D, sHlFESRBRIEIC KT T 2mE T H 5,

Foxid, hE T, MRREAEEEEDO 1 & LTHlENS MM ESND/NNETH L=y VY —LFicE
FND RNA ZHEHE L U772l o i 2 ik iR S s BR L OB % & L R B AL ) A 7
% (H30-R2 ) IZBWT TV, BBk~ w7 212k LT, IR 1 0> D28 OF BRI 2 i H
L 9 572 R OMESLIZAKEN LTV 5 (Ono R. et al., Toxicology Reports 2020),

AHFFIZBNTIEL, =2 Y Y — 2 RNA ZHEHEALOFMIEE & 9 5 R IR G AL OB % 247
92 LT, IHNE TCORBRELUMAE L CW T BE B ORI A2 A 1 = X MZEEDS W T2 R AMERFHIIZ A
Ty TT 7L, VAT TR E IS —E OB IS X DMl FTRE & 70 D T & T, (AT ER 2 FF
b ORE L, mEE LRI A RTREE T 2 LA HIE LTV,

Fio, RFRICBWTL, RO, MRS . RETRE ., ERY 2 EORBME OB
BFE~ T AZRATHZ LT, @A REICEET 2 EREBICKHE LI A A~ — I — LD
VY —A: RNA ZHEETH2Z L HBE L TWD, ZI0bHE LN F~v—T—I2 LD | REDHEAT
TEMEM SR LT, [EAFEEZ M 5 2 E R AEEIC /D, &DIZ, =7 Y Y — A RNA ZaEE &
T HRMMEN AN 7 A R 3D BEREICB T 858 BEF O 7 VY — AT SIS TRED OMGEZ 1T
729 T & T, RO B FEERRE OB ICE T AR BT O,

SHEFH O 2EBIZHI-H 5 AFEEOHEBEIILL TO@Y Th 5,

(1) AT A MEFME ORI O —BR & LT, IRFOIX BT L0 ZaFHER & OBEFBIECA
BOBMIER EERBLT D 2 L3 O DML R E CTh 2 3V 7 a gz itk 9~11 AD~
U AR DG LT, BEEIL0, 300, 600, 800mgkg T, #HEREIT l6mLkg & L=, /-, fE
BLOIBRF O ANV T o R OMREZIT o T2, fid s LT, 600 mgkg FETIE 1 HI0 G RIZHRE PHEH
RENEE S, 800 mgkg BETIXIZE A EORRIENFET LE Lz, WifEs b, BRI REm
D737 1 PR FE DFI 30~60% D3R S v, FEWNAEIC L 2T N7,

(2) WA LD M 0y FAXT 4 L LT, UV URET L~ A% HWT, f1E)
WDOIENIZWN D AtpTb KO ~ 7 AR5+ 57 V) — 4 RNA ZRHANL TR T& 2 &2 /it d 5
el Lz, AFEIZBWTIE, AtpTb BE~ T X OMENTHER DG SR 1Z L0 M & lcdimE
DRBEFINELD Z L 2R LT, 512, FAERMBIO Atp7b £ (FO %) ~v2ombo=zs v
Y — I RNA OB FRBUENTICRI L, SR RE O, F~—T—flit 72 5>=2 VY — 2 RNA O
HEEIZ R LTz,

(3) SFEE (R4 £E) OWFZETIL, B4V /A4 Refifuis®g 7L — MCHEEL, 5 A& L
%, 777y (OmM, 5mM. 10mM, 20mM. 40mM) Z@HRML7-, T T I 7 7 = U8R
Mg o 2 A B B EAFlgA VT 7 A RERI LT,




PEPRZELIIERT LTS Z EMBESNE L,

T5Z L REICT 2MAIRNRIETH D,

24 I E COBMETIE,. SmM BELXOR10mM OT7 & h7 2 7 7 = VIR, FIRO AL IRt =
fa— RN e — VB E B L e o Tz, LU, 48 BEREIZI2IE SmM #H-RE T L a0 £47

F 7o IBEEORETH A IiET OmiEESE (ASTBLWNALD) 7 7 3 7 = VRN 48
M oEz# FIECHIE L. B 3Ehk & [ O 23R S iz,

AWFFERT N, ALEWEIT<BIC LV AT D REREITNA T, BEFRECLVEEEZECLSET L
~URERMT 52 LT, BRARBBHEOANS A~ ——ZHBEEL . ZEMERRIMOIFWEIZH L TH,
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A. BFEE®

L E DA ELRHE, FF I EFIEICRB T S8 ME
SERBIZBET A EMEICR W T, AW E O LR
DB E TGE TH DO IEMICEHMET 2 2 & 135 E
HERRED —DTh 5, BT ORI A mMaBRiAIL,
WRZREM, BT LN, BIEE ORBRITIK
800, BN HEEAEN KT L b i H
T—ELITEARWE DR DD,

ZOND 1 OTHHIE - JRIFAICET 2538 (5
AFEMERER) Tk, REEMRHEE & IR IEERE
2 (MhFE. WIREB L OVEKRBLEL) 2 a2
i+ 2, ZOEIZ, BN - IBRIOBSZMEICEND D
T, R L E BENVERIZOE L, FORBLE
D OAEFIEIEZ HIWTT 2 FIXREE R G AR H 5,

AR, S SmED 15 & LT, Mlah 5 45u
INH/NMATHDLI T Y —ENFERINTWD,
T VY — NERERT (IR, #iik7e L) ZEER L.
AR 72~ A 7 0 RNA ZNET 5 Z L0 b Bf
FerHE ORIER « A I, TSI R Y
e~ 27 1 RNA ZHEIC L~ ik 1fEic k51 3
O RIS AZENE (K 95 % L) ZBsL
TR R & Ff o,

Tz, =27 Y/ — A RNA ZfRfE & Liztidno

R 2R R AR M AR B IE OB s &2 . TR BT -
LPE ) 27 %52 (H30-R2 ) (2B TITW,
FRERIE~ 7 A TxE LT, IR 1A B A8 O FE
MFRIRW 2 U 9 2 M 725k OFESZIZEE) L
TW5% (Ono R. et al., Toxicology Reports 2020),

AL, T E TOEE, BREIENL, =7
V— A RNA ZIEE2 U 7= AT O a5 e M 24




TEDOWESE EAETTTEALDRILA 1 = X L ORI 2 H )
E9%,

T = APIZESNEIND T ERmbNLE~
A 71 RNA WMEFBIEICHES L TV I mELH D
ZEMD RWFSEOREIX, =7 VY — L RNA &5
B 52 87T, URAT TR HE 1 —E O b EL e
(2 & 2 52 AT RE 7o YR AT A7 T FEAM 5 2 BA %
T 5 ERIRRIZ, EFEIATFMED A =X LD
HEND I ETHD,

WEAERE (R34 (THe~r L7 s BuEic -5
WC, SRR IR TEE X IR T D N LT
R 5% OREIITER L OFERNEY (K.,
UREEEERE. IBIR) Aoy VY — AT RICEET S
ZEEEHE LT,

F o, FRBIEACER T, MR, R, 2
R I EORBM A FFOBRTHRE~ T A2 FIH
T5HZ LT, AT 5 KRBT KHS L
oA A~e—T—LipHx Y —A5 RNA % Hiff
THZELHMELTWS, I ELNTENA
Fv—A—IZ X0 RAOBETFEEMEIZXH LT,
TEATTEIEZ I35 2 E S AREIC 72 5,

S|, =7 VY —A RNA Z#EMEE L LB E
BRICIRAT L7snA vl /) A R 3D BaiEa R L7z
RHAIRE DB b HRIFIC AN T WD, AT
J A R, IBESRE T DR 2R - o Kb 7l
fike - AIBAMIAL Y, 3D K5 BREE O B G TE

DEEZ ML T =N S D bDTH Y |

FEAEBOBIET VL LT, ALFIEREMIC LD
FIEEEOFEICbEA TE L E2 N5,

EIZT, ANHT A Rk VY — AIZBWT
LRIl A FTRE A LT A 2 E B HIE L
TW5, Ziik, BitEak (3Rs) OBLSIC L D0
E~DICHZBE LB O—BRTh 5, BEARRYIC
W, AT ) A ROREEFEEE RO Y — 5N in
vivo D7 Y — AL FRRICE A A~ — T —
LRV D BDONDORRIAEEIT D,

B. WFFEEFE

ABFFEIC BN TIE, BERAA D= A L2 EE LIz
AT DA G T A g Rtk 2 295 Z &2 H
BT, AT OMEZIT 9,

@ =7V Y/—LRNA ZEHBMNOEMEREEE T HK
AR A TR ME 2 BT 5 72 DIz, iR~ v
ANCBER OIS LS R O e E- L, RIS
BT HWEE LN HBEREL Ry YV Y — A
RNA D[FE Z RIMAS S — o o AT L VAT 5,

@ RHRIUE AT TEAERAL E DS A vy P RAZ T ¢
LT, DAY RET YT R HWT, RE)
WOENIZW D Atp7b KO ~ 7 AJRIEN 5T 5 =
7YY —2 RNA ZREHEM TR TE 57 & RFET
Do

@ in vivo DFMEZL B EICLRIE LTZ in vitro ET LV &
SNDANTT A K 3D BEEIEORE RIEHhICHIl
Xopwshsdxer vy —rzmgrEEEs ULTRA
AIRE A FRET U, B IEBRIC L B 2 WO IR IR
EORREZIT I,

TRBITHZ T k8~ AER O — i 7 E L
Wiz4T 5 = & T, BATOEEEIEEM & ARG
P D WA AETE TR MEREAE O LB 21T 5 o

[E N2 B SR AR TR AT - AR s
VE=IZBWTIE, ALEWE O~ 7 A~O 55
BLOBMB L OREBE EB)., (LFWEOH &
RXOE FERE L OYWEERR R - AfbemE (R
W), =7 VY —LAOMHBLION=YZ VYV —2A RNA
DOWAAR S — 2 W —IC K DGR OB 24T
WV, BURERIRT - R A IEIERT - 4 TRERaTE T
FEEMIC BV TIE, A D A A~ — T — sl
DRFE L O OFEMOfENT (TR 2170, RIRK
o BAEIRETERT (GHI) [ZBW T, AFEICE
WTHE LN D IAERT — VIR R 72~ A 7 1 RNA
DEF -~ ZOMERL ¥ X OME A MM 2@ LT
ETI T AOERL (FI) #4795, -, ENBA
WFgEt o & — () (2BW\WCid, B A F~—7
—ThbdTr V) —ALRNAMN, F/NH /A K3DE;
T RBFETRICHRE D s bd =y VY — 2B
THERMEE L 2500 Hmad 5,

AR T — VI\THERB I 7 VY — 5 RNA DORIE
(R 3 4EJE)

E N E LM AR - B EIZB VT
C57BL6/] OB L ONQ  (8#Hlm, 12, 24 » H
ln7e ) BLO, BAEBMEABRET D72 DICEE
A M ThD (DRI GEIRER AR 9 B) |

Q)eFEgRFH] (O ZPASHRE, 402 15 A) . Q)RR
(7 FUIBARE, 4T0E 18 B) (4)FEEEAR ORI IS LY
Yk s Y —2 RNA OHEGREIE S T3
07y A NERM S~ A RET D,

~ 7 A MK A BRI, IR T3 0 oMErE L. K E
2T, 2TOY 7L OUEERENRE . 2000 x G,
10 i aBEE1T 5, mOOBE%RIE, EEomiEak
DEHLNT 2—7ICB L, EAEZHIERZIC -80
FECRIEEAT D,



U AMEN O VY — 2 RNA Hiff (R3-4
R

] 37 & 3 B T AE AR SE T IS d5 O TERER S AL 72 IR
BTN E W, FENSLEE SR AT L O
FORERRS: oy T RITE R e i s v s v
V= LOHBEELT O, BRI, BiEoLy A
U AEERATV, =7 Y Y — NHREEZIT, Nanosight %
iy VY — AOFERHREICHT AT AKX T
0yT 4Ry R ) =R LY HEESH

T2 ) —ADREIEFH DT FEITD,

20— NRBEEOTHIZ 1T .

s AW EALT eSS ) v AR O&RSIZ
X 2 BEMW I I N R IR R O ot T o
V) — KON DT OFREHREGE (R 4 4EFE)

TEATTENEBS MBI & U C A B HERCEEMIE . X
i EOMBREHEEEEBR T ANV i E
Wim, 2L eI TCADNARKRE LTERAENT
W5,

ARFFETIL, ~ 7 A DRSS T 2R H
MBITAIE A VT a2k o&kE L, %55 &B (6
PEIH) . 2NFETICZ Y VY — AT ERB DO H H 4T
BR15H ., B L OMEA MR C SR STV B IER2
ORI, ZNFh, BEWinsEs L OFaRNEY (k
E\%E%ﬁ\%%>%i7yy~A%ﬁﬁmﬁﬁb
F - BRI AERT -0, BEWE L OW IR
D)V b BRI AR LT,

1. IR

1-1. HERWE

HEXSYE : v af@gh hU oL
& ST © Sigma-Aldrich Japan G.K.
CASE 5 : 1069-66-5

5y FH 0 166.19

2y FEE : WXBD4552V
FEE ¢ 99.0%

RN RN -

PRAERIE - e, mBSPT

1-2. A

LFp 0.5 W% A TF o —2mEiE (BER :0.5%
MCIAER)

BIYESE BT L AR A
o h&S : CAE0466

RN b

VEEOAF )Ll a— AR L., L a0
DIROTZIER K (AARIER T RS RS T
Y. 1y FEF1I76) ITIRA A THmSE-, =
NEGBRLLTAF LB L0 —AREMSE, B2
?%f%%if&ﬂ%@ﬁ%kbko%%&\@@%
FL7,

1-3. $ERIE D53
18.75 mg/mL (300 mg/kghf) 3L T37.5 mg/mL (60

0 mg/kg) DHEERIEIZ ST, BRI E 2 HIE LT,
BARERUR D YR FE DFRRE I /T 5 E A 12100.0% K Y
1022%TH D, WT I RN RE  FoREIC
ST HEEDN100% = 10%) Thol-,

HERERS « — M EEN BRSO 2 —

1-4. ff FHEMW

EYFfE . ~ A (SPF)

SeHt + C5TBL/6

B vy 7 Vs TRT MY — - Dy UK S
., BEAREHFTE X —

TR S - MELOME . k1 A

VEE : ZZB FHIER2DL, 92T
i U7 4B « 460C

A4 LB O - BIMEIRk 28T, —eiRiE
MR EHERIC BT O WE 2 iz,

AL : 1AL _E OMELPTIZ 12308 5 DL _E O 1PE % &
KRE ST, Bal BNICER R SN2 A
BRSsrEmE L, FORAEFE0OR & LT,

B0 RRBHEONLHE (BEYR0OR) Z & 12qTV, 4RO A
DIREZ I EREORENARERIE D BE L 72D K
ICara—FEzRAn=7a v 7 0iTo7,
RREN I XEW) E P~ LT,

1-5. fABEREE

BE (23 £ 3C) | WE (50 £ 20%) . #%
[F1%% (10~15081/1E0) | FEBH (1 B 128FfH, 07:00~19:00)
(R S - E = CRE LT,

fEIIERHE (a7 4 XA M, &St 7 7 0<) &
A= T T AF w7 r— (W155 X D245 X H150 mm)
BB E L7 (RECHIM ZBR<) &

fREH L EEREICRE-1 (y BRI . 4V = Z LRk
TEMREH) 2 AT L ARG AN THHE
WCEIsH, fMAKITEEFG/KEEICE Y B HEIZKE
KEFBERSHT,

REET U v TF AL RE LT, IACUCDIEEHIES
T, F—VOENOAT VLAY B Y TP CilEAR
& L R# & R UsE4 DBiting board (3cmPU 7 D7 L
; NGl Iic Lz b D) & L TH A

2. TV — NFEHT R BGRER
?Eiﬁﬁ%\&ﬁﬁﬁﬁw%ﬁﬁﬁk%ngwg
R

BRI IR RE R Th AR O &REG 28R L,
BEHEII ALV T a g N v AOMEFIEER O
R CHLTMRIOA LV 1IAETHOIAME Lz,
BEREBII K E RGBT RIZIThbh T\ bl
HilEl GF3ME) & L7,

2-2. BHIE

B HEL. FomEOROKEHEICE L T
FI7pmiflRe O 5 L Lz,

VT e R R U T AT KIS 5% E CEAR
TAHZENMOENTWNWS Z D, (EATRAEH DI
BRICHBLT 5 &5 2 5115800 mg/kg % % 5-FIRE72 16
mL/kgZ & GARL Uiz, &5k, 7 1LF% 7 LE
VT W THENICHEARR DS L7 (8:00~11:00
DM . BT L okEiRE (FRREAL 0 0.01 mL)
I H ORE & U CEH LT,

2-3. P b K OB K
Fe5-813300, 600K VN800 mg/kgD3FHE & L, SR



FREE 2 5 O BURHER IR A 2 5 8 L 72 1OREABRR & L 72,
T b, BEAARKTHREE, 300 U600 mg/kghEIZiER1 1
HSRRRE, ARAR1S B SRR RE X OMEIR18 B SR 2 =
NENHIT -, F£72. 800 mg/kghbiZIXIENR18 B ik
MERE L,

HIRRAE = & DR BN HEB R A 4T (800 mg/kgl 5
A2 EZE L) & LT,

BERERR AR 1 ISR LT,

7272 Ly A IREE . 300 1R600 mg/kghflZ REEANFR
D OIS AT, ME ARSI EY A BN LT (i
B XA BESE L 2 el CHIM C)

#1
B 5 H R | BEE | BE x| i
= R | & (ng/mL | &
(mg/kg (mL/kg |) 04
) ) AYA
ik
Py
0 ?Dl 16 0 4 1 1101~1104
?Dl 4 12101~2106
gm 4 1 3101~3105
300 ?Dl 16 875 |4 | 11019100
?Dl 4 | 5101~5106
gm 4 | 6101~6105
600 ?Dl 16 5|4 | 1017100
?Dl 4 | 8101~8106
gm 4 1 9101~9106
800 | GDI | 16 50 g [ 10101~101
8 08
5B TR L

ABEBR I L 0D i R P B IR AT 72 0 1 H 400~12
00 mgTh 5, HEEREEZS50 kg T D&, ZOHET
8~24 mg/kglZAHY T 5, VT a2 IR AR AT A
ALzt TR AFEHEOM, DEFRREKIAS OO
FIGRLHIE, QB JRIE TR EOINRE T & £
OENRHEBLT D Z b TnDd,

AR BT, R BRI BT 5 R8I &
VHRIBDOx 7 V) — A D BESCHNFICHT DB LK
AT D70, BEHBEDI3~T5E T, B ERR -k
L 7= SCHRZMFAET 5300 mg/kg 0600 mg/kg % £ 5-
THREZRITTZ, 7238, 600 mgkgDFEHGIZXL->TH
FTEDTRO BB BTEE L7272, 800 mg/kg
ZEmLi,

2-4. B DEIER

REICHOWNT, ATEIF NN, Seaikie, &
B ATEN R ORI 72 & O—RIREE R BlZE LT-,
BeT, BEHREIPIXA3E, &G BRE5ESZ LD

BE13I% O (7277 L. {ER11 B SR TR
11 B3 5T, B5E% L OBRIMATO3[E]) | Z Dt
OHIFIXIA 1B (PR 1T7-72,

IREEIL, ER0, 4. 9. 10, 11, 15, 18H (HFAELL
B SRR AR S QMR 1S BRI X2 NV E VR ) OY
15H £ T) ?07:00~12:30D [ (35-Hi F 335 5511
WHIE Lz,

F7-. HEWIRITY GFEREOR ORI R) OREH
MmExEHH L=,

2-5. K

AR B SRR RE O K4~TH L 0 | dEER11 H O# 5%
1R O S GFAHIPHE0E5%Y) ICBW\W T, £ Y 7L
T W NREE P IEALE S U o 2 % D TR ENR
MO AREZR IR BRI L 7-1% . HEREWIRZ U1 L C ik
T K0 220 S (Roh 3, e L OMEEN O =
TSN E AR A SRS LT,
RS BB RO L 6BNTANR1S B o, fE4E18 A #
HEDE5~601 (800 mg/kghEiX8f) IXLEARISH D, W
THHIFEL BIZEM L8 & 13IER U2 (09:
0(}%2:(;9@%?) (L [RVR VBRI A B L C 2258 0E &,
HE L7,

3%’-63& B FYIE N ONRIE R = 7 V) — NfEAT B
PR

HIRRERIC, BROBF A RWIRMICHEIZ L T, EED
RS A WERR LT, AEIRDSER S LT BEMIC DWW T
. TENOAEFR I, R - JRIREAZHE - 72
U=, EFRIR LTI JRIROME ZEFRE S L
77
HIRAIC B R NRD SN WEM O+ 1E. 2%NaO
HKBKIZ L0 EIAL L CERESMOAELBE L
770 FEIREBNLDIFRSD B AL WENIIAEE: & | L 7=,

2-7. FEMWME R 7 V) — M RO ALER

MikzERY) 7oL RS (X 7 (KE) I
B L., IR T30mLL BigE Liztk, =008 (4°C,
6000 xg, 257[H) 12 XV & 2157, 5oz iyga
BHIRERE =, URHREURE S, BB, R =,
BiAEA B, WA 2B L7 L2 Lz ¥
VNIRRT 22— T I AL, HITEREE T-80°C D%
W (FFRAE : —70°CLLT) ITIRTfE LT~

2-8. Ek. MBI (GD18) | B (GD11, GDI5) .
G DER-HL

1) £REH K OBREEE 5

AR B SRR A& RE44]

Bk -1 E# (09:00~12:000[4)

BEBR1S B SRRAE « A5 HE41,

R B EYIBE & 1ZIETR U
(09:00~12:00D )

IR 18 B MR « A HE45] (800 mg/kghEIL8HI) |

IEAR11 B R EEIBR & IXIETR CREZ (09:00~12:0000 )

2) SRENL (F L) DEE

(a) HEBR11 Bk

TEEEAUIRE L. UPEESERICH e SR IR R
LTz, T D%, AFEHEIR A A=Y ¥ — LR THl
WMEFRAYIE L, BRI & R A B LT, BRI TIEIE
WSR2 Bl L E IV FENRNA later & 10% U o Flfe
A~ R EWT-LIZ1S mLOa =V F o —7
AR U7 BRIRIZ10% Y EsiEfdiR L~ U ik CRE



., TReBlEz FEh LT,

(b) 1EUR15 B HIMRRE

TEUREN) O 7 BEZ YIRS . INEEZEREI D ZMI > & )
BIL., NUT7TF v TEKER) o L U BRES
(& LRI EW ) \TERE U=, SFAK B R L 7214 .
I SN IE R OR A L, R
R L e 2B L. (BRI EE 2T L, RERIE
FHEEZ20EI L, FHZENRNA later & 10% Y > g%
AR~ AT L2115 mLO 3= )LF o —
TVRE Lz, FKTmLEE (4° C. 6000 Xg, 2
4 #. Bi§E2 ) TF o TS THE R TIERET =
— 7B LT, BBIRIZ10% ) v EefEfdEidA L~ ) R
Eﬁ%;ﬁm%ﬁ%®%ﬁﬁﬁmﬁaL“%%ﬁ$%
S L7,

(c) WEHR18 A IRAE

IRENM) O T BEZYIBE L, INEEELCAa ST
MR 2. IR IR OSEER 2 YIBE L C SHENAK 2 Y)W
L. IR Lz ze ~ RV A L e~~~ b7 U v
NEME 2 W CRREZR MR D £R1 LU 7=, MiiZA U
Tu L URIRE (X R ERAE) 1B L, iy
B (4°C, 6000 Xg, 27fH]) X VmiEE L, NUT
F o P THEUNTENETF 22— LT, B
O ITEEZ L. 10% Y VERfEfEiR L~ U iR
THEER ., FRCHRE OFSIRIBICIER L, EEEis
& FEhE L7,

Tz, BRITEEZ RS, RIFTWE2DE L, &
ZFNRNA later & 10% Y BRfEfEi AL~ U LK 20
L7715 mLO I =B )VF = — T IHRE LT,

3) wElE S

FOK TR IR, e K OBE V. = Filkh &
FEREHLIEZLOE T L LY I VEITIGI L
7o REIE BT, ERE 5 ENEWME R TE T E A
T TEBERR L, EREFIZLULTORUEST
VAETERIRZ LIZE IR~ 77,

2

b | R | ERE S

(mg/kg) | 1]

0 GD11 101~
GDI15 201~
GD18 301~

300 GD11 401~
GDI15 501~
GD18 601~

600 GD11 701~
GDI15 801~
GD18 901~

800 GD18 1001~

BRF G A T AT ORTREDIL, v
BNOREIOFEEZ INFTOBRFE TR LT,
Tabb, -UEFEAOIIEIRmAE, 213RIE, 313k
(RNA later) . -4IXMEME LERBIL 7=,

T b | PRAFSM:

FAUTRIEMmAE | -1 M (-8
0°C)

[ 2 =ik

6% (RNA later) | -3 T

i (10% U > ki | -4 =i
B~ U %)
2-8. HERTHALER
-MiTOX-BOZO> A7 & (Version 9.3.1.1. =FHE&S

AT LR A AL)

3. VT R O BB % O REM IR KOV
N T DI FE TR

VT a R F O EORRY (FER9~11 1 £ T)
DIFIRMEBMWIC 35 L IR - RIS~ EER %2
B LR o, BrEW g I N F DG I
DOV TaBREEZNETHZ EICL 0, #wmE
DOUEYRENM I3 1T 2 BRIk & 54l L 7=,

?Lﬁﬁﬁ%\%ﬁﬁﬁ&@&ﬁﬁﬁk%ngwg
R
2. =7V — MR HERER & [RAR

3-2. BHIE
2. =7 YV — MRV LR (2-2.804)

3-3. 5B OHEERL

B 58133002 %600 mg/kg D2EERER L & LT=, 1REY
720 OXJRRRSIHEBN S A SIE & LTz, BEMER A 3
R L7,

(2-1.21)

3
&h5E | RE &ER | KRR | BiE S
(mg/kg) | (mg/mL) | & SRR
(mL/kg)
300 18.75 16 5 1101~1105
600 37.5 16 5 2101~2105

3-4. Bh R ERIL
WRERME O I PR 0 131 H 400~1200 mgTab 5,
YERE 250 kgb 95 &, Z DEIX8~24 mg/kglIHHY
T2, ZOROASNVT g BRI L7zt
N CIX A FMHEOM, LEPRRKIEE DO LGS
FRIE, MELA, JRIE TR EONRATEEFF OIS H
B2 nNmbnTnD,
Dawning et al. (7£1) (Z&AUE, 800 mg/kg 13400
mg/kgD /LT 0 AR R (e =4E4R0A) @
B HEEEN S G U725 R, BHE, g MO O #F
FERME SN TWD, RRBRICIHW T, M), Bk
IR T DRI M ORIROT Y VY — D
BRONFITKT DB 2T 5700, BIRHED]
6~1001%5C, IR HHAE 29 & L7 SURDBMFAE
95400 mg/kgf U800 mg/kgk H 5T HREEFK T T2,
TR G217 9 &, 800 mg/kg ClIwal4% 5 CHEH)
IR L, O TIILERTKEEHR O
HLWEHEINTEZ LD, HFHEE600% 0300
mg/kglZZEH L7z,

(1) Downing Chris, Biers Jami, Larson Colin, Ki
mball Alexi, Wright Hali, Ishii Takamasa, Gilliam Da
vid, Johnson Thomas: Genetic and Maternal Effects o
n Valproic Acid Teratogenesis in C57BL/6J and DB
A/2] Mice. Toxicological Sciences. 116 (2) 632-639
(2010).

3-5. BB
BB ONTARSNZE, SRR EE, BB 1TE) R ORI



R ED—fRRIEA B LT, BlEiL, ARG
H3[E], 500, &5 E% &K R E1-3RB% oM (72

72U AERLL B3 G-, B GHERR M OMRIMLAT O 3[E]) |

ZOMOBIRNZIH 1B (FRTH) 1772,
REIZIFIE0, 4. 9. 10, 11HD07:00~12:30D ] (¥
S T8GR ISHEE LTz,

7285, 800 mg/kgZ #5 L7 1B DFE B, kAT
;:iﬁﬂff LR, ZELVEEK TR 5N/ -

3-6. K OV EEIER

R B OB % 1R ORE L GERHEFH60E 557)
WZBWT, A Y 7T CIRARREE TS T, ~RY
FU T AR Y B W T RENRD S Al RE 7R
[0 i GHEE Om Y 2 &8 L., RS L &
B AR HICERL UT2) Licte, IERENIRZ WK U ik
MlZ X0 22830 X1, (kA% BlEN ) OVEREN O 3=
FANE MR A SRR LT,

F 72,800 mg/kgZ F 5 L 1O LB I, FRHE
o, IR A T 723, et TR BEIIERD 5
NI de, AREITIIFELIT IS >—RIRIED g
LEE SN0 -T2, 800 mgkgk#&E LIEL L1
Bl O—fR eI ZE IRERIE ., ST FIZ OV TIEAR
REROFER NS, HIFR L2,

HIRRIF I, BR DA B % AIRAICBIZR L CL RO
BaMeR Uz, ERNZRS b - >\,
FENOAETERR S, FETIE « R IR AT - Sosk L
7o EFIRIE LRI - R R O BRE L LT,
WIRAIIZ B RGO AR WEM OF 1T, 2%NaO
H/KIAHRIC L 0 BBk L CEIRE DA A2 L
72 BERERNLDNGESD S WEM AT & Ik U7z,
REEh = LR IRRE A 508k L. 556.1.31H CTHELM L,
6.1 55Tt TAER L7 & & &I RBRIETIC
EA L7z, WIRAYICERNRD bR WE O+
TR BEEEE L. TKEEHIIIERI S L Lo 7=,

3-7. RREh A R R B E AR O AL EE

MikZzRY 7a e L CRIRGIE L, 2008 (4°C,
6000 xg. 257f) 12 XV mAEEE-, 55 g
BHIREBRE =, SR, BB, sEE 5. B
FH B, RIS, BB 2R L2 7~ L& AL fF L
7R 7 e v L BRI AL, HIERE £ T-80°CD
B GERAE - —70°CLLT) ITR-1E LT,

3-8. B OEHER

1) £REH K OBREUEE 5

HIRITE - RS, Fcfkfe 5 1R 14

2) RIS DOEREL

TEBEA YRRt . IR L R IR R ORI A L
ax A0

RIRIZENETNRAEE S 2 7L L= v VB
fEBNZIGH L, EREZ ek LT,

3) kG S

RELE L, BERE S ENEME " TE T ENA 7
VTEBEEIR LT,

BHIRFETIE, 300 mg/kghflF201% 225, 600 mg/kght
IE301E DB VAR EIZE VRS T2,

BRF G A T AT ORTREDIL, v
BENOREIOREEZ IO TCTRLTE, T7h8bb,
IR T NVEDONETH -T2,

4) YT NORE

ETOY 7 IOVEITHIE E T-80°COMmHE (FFA
fiE : =70°CLAT) (ZHR1F 7=,

3-9. RREh M AE R R BE K O R B
ONTIIRR SR Y VY —F o & —D < ITHF5E

FTICERE L,

HIEXGEEHE, &, SRS OUTIRSIEM D 5 5

ﬂkﬁlﬁi;ﬁ%ﬁ%b N3 B D LT TKEVE 2 I E o 52
L7z,

ST \ ‘
@%7mv%ﬁ?7—&y?bgiﬁﬁ(ummm
S) ik

el AONLEN A—TJ1—
WUEAR S 7 DHVE &5t (MS | Waters Corporat
/MS) ion

T —HALELY T | MassLynx | Waters Corporat
4.1 ion

A7 v~ ~ 2777 (HPLC) | Waters Corporat
ACQUITY UPLC I-CLASS ion

HERIGIE - VT e g

FEAEW)'E - valproic acid sodium salt
v hE S WXBD4552V
AR © 0.8677 (=144.21/166.19)
PIEHEY)E - Diclofenac sodium salt
7 h#& 5 PTE3B

BB AN F— g IVEEE (RIERE) 12
Eg LT\ 5,

* = U A& T2 AR T O S FEHIE (R 4 4R 5)

ICP (Inductively Coupled Plasma Mass Spectrometry:l
CP-MS) HENHEIZ LY | ~ U AFIRHICE £
LE O EBFERBREIT oI,

B INTIE R EE N BARR ST v 2 —IT
FFE LT,

BIEXIGWE «

IEHEY)E  ICP-MS M 17 stRIRAENER (7 250
mg/L) [SCP SCIENCE]

PHEHEE Y Tl e A T LT Z YT
LIRBIERER (T ) 7 A T 500 mg/L, A ¥
2o+ #7550 mg/L)[SCP SCIENCE]

BILOr v ARERERE(1000 mg/L) [Sigma-Aldrich]
ICPE &7 E - Agilent 8800 [T L b« 77
/1 —pRAE]

aVTar U7 7 varyeNEAT RN T A

R4 EEIZHEZLT D AtpTb R~ 2 (FOHAL - 11
» AR 13, BDF1 <7 % (C57BL/6] @ “DBA/2 &
PR UTIERLL F1 w7 &) QL C57BL/6IT
ZABE U CHERL U 722 k500 & 7 ) AREE I K - TIE
BWLEZEDOTHS,

Ak, ARy fe— Lt LT, C57BL/6) & (12
2 A 3VCORFET O EE 2 HIE LT\ 5,



- =7 Y —X RNA MRS R BEMNT (R3-4
HEFE)

] N7 [ FE B T AE IR ZE AT I 8 U TR S AL 72 ik
kot Eniz=s v Y — Ak, Qiazol
solution (Qiagen) T X » T fi# & 2. miRNeasy
micro-elution kit (Qiagen)!Z & - T, RNA #
JONER9 5, =27 VY —2 RNA (. Clontech £LD
SMARTer smRNA-Seq kit for Illumina % VT, 7Kt
Re—T v 2AMT7A4 77V —%ET 5, fERK L72IK
WA —r > ZAHZ 4 7 F U —IX, Bluepippin ¥4 X
Ly H—EFINT, 148bp ~ 185 bp DA 7 1
RNA @720 2t 4%, 10 XL rva 247
S>fex s VY —25 RNA ORWMR—r 27 A
7 Z Y —1¥. KAPA Library Quantification Kit
INumina® Platforms (Nippon Genetics, Japan) %
721%. Qubit dsDNA HS (High Sensitivity) Assay
Kit (Life Technologies, CA, USA) 12k - T, J2EEH
ExEITo7= BT, 20pM OT7 A 77V —% B
TETA 9 5 Illumina £1: Nextseq500 35 K OVNE 37 [& 35
Banf AT oL EEESE CH 25 lllumina
Nextseq2000 % FHV N C | fEFERIE S TR BT 21T 9,

-7 VY —21 RNA @ RNA-seq T —Zfi#tt (R3-
4 HJE)

[lumina I Nextseq500 X U 7] S #72 raw data
(raw reads) (%, BCL2-FASTQ program (Illumina,
USA) 12X v, FASTQ format |[ZZ&#T 5, LI,
2 T O 7 — % i H 1L, Galaxy platform
(httpsi/fusegalaxy.org) THT - 7=, FASTQ I%.
Filter by quality program % VT, quality score
W20 LAEDY—r 2 28 90 % (FET DY —7r v
ADHIRTRRE Uiz, £72.58 B 3 KD 7T
&7 % —feHi%, Trim FASTQ program |2 & > Tk
[ ANGAVSN

IO EITS T~ VAT — X I, T A
7 7 2 (mm10) (Z%F L TopHat program % f <
<~ B E¥ERITV, BAM 77 A VEAERK L,
BAM 7 7 A /v (& . Cufflinks and Cuffnorm
programs MW\ T IEFEM DO FE &L LV, v
TNED ) —~TFA =T a &7,
<~ A miRNA Y 77 L AT —r7 0 AT,
miRbase (http://mirbase.org) ZF|H L7,

SREARRE A (R 3 - 4 4E)%)

T VYV — A RNA OO 1= OIZHR M AZ T > T2~
U ZEE LV . BFER X OB OB ATV, 10%
neutral buffered formalin Tlg#s « 28 E OEE X 1T

Vo FIEI ST NNT T 47 ay TEREZER L,
Y] %17\, hematoxylin and eosin (H&E) %%
179, WEMMREImARIR L =7 VY — L RNA D
AT DFERDHEZATUV, =7 VY — 5 RNA Z /31
Fd~—J1— & U R AR FPERAME O B 0 % I
FET 5,

- B HRAE (R3-44E)

T VY —LRNA ZHMEEE L Lo A~ —T
—DONYF— a3 rO—o b LT WHEMERR AR
Mz T, MEACFREEZIT O,
aspartate aminotransferase (AST) 3 X O alanine
aminotransferase (ALT) @ I H {2 - \ T,

automatic blood chemistry analyzer Dry-Chem NX
500V (Fuji Film Co. Ltd, Tokyo, Japan)Z#|H L T
HWET %,

R4 EFEICHIEEIT O AtpTb ZF~ 7 A (FO - 11
s A ) 1%, C57BL/6J @ & DBA/2 G % A3k L T1EH
L7c F1 v~V AHRKROZIEINE T ) AREICL 5T
ERIL 7= DTH D,

ZlElx, BAEROa ha—L e LT, C57BL/6] O,
Q. I29SVIEVS, Q. BLO C3HHe] ', @~ T A
(% 10-12 » Hiin) O 3CwkfE (Mazzaccara C., et al,
PLoS ONE 2008) O(-#) 45 FFIH L T\ 5,

BB SRE~ T AR LR L O
TER R EI R R 72 3 A~ — I — D Hiff

FERAT — VIR R/~ A 7 1 RNA OE R~
7 ZADOVERL 3 L OMEA IR I8 L e T v~
ADVER AT 9,

B~ 2A0ERIZIZ,. =Ly bR —i g
12 X5 CRISPR/Cas9 RNP EALEAFIHT 5, D
FIEX, LTFo@h Th s,

HA R(g) RNA D%

crRNA 9% (100 M) . tracrRNA &K (100 M) .
% RNase free water I LV 10 u MIZFHIR L, 95CT
1 WA v F 2_X— FMEIZEIRIC 1 BEENE EFE,
10 uM @ gRNA % OPTI-MEM C 200 ng/ uz 1 IZF7fR
T 5,

L7 haRl— g v HOEROTE

- Cas9 {&IR(1 pg/ul) 4 ul
- gRNA #%(200 ng/ 1 1) 8 ul
* oligopDNA (2 ug/ul) 4 ul
- OPTI-MEM 24 ul



FIHT % tracerRNA BEWN Cas9 # "7 13X U T %
il

tractrRNA (Sigma)

cat no. TRACRRNAOSN

Cas9 (Thermo Fisher Scientific)

TrueCut Cas9 Protein V2

cat no. A36497 (25 ng)

37°CC 5 43fflA v % = ~X— [ %2 oligoDNA (ssODN
or dsDNA, final: 200 ng/ u 1)Z %I L. Nepagene f— L
L7 haRL—2— 2T v VARSI L7 o
Rl—varv&iro, =17 bufRlb—Y v OREH
X, AT om\y Th 5,

(_EE% : Poring Pulse, T Bt : Transfer Pulse)
IH H : Voltage [V], Pulse Length [msec], Pulse Interval
[msec], Number of pulses, Decay Rate [%]
EEB¥ 225V, 2msec, 50 msec, 4 pulses, 10rate, +
TEt: 20V, 50msec, 50 msec, 5 pulses, 40 rate, +
/_

Atp7b ZEH~ 17 2 Pegl0 KO~ 7 ADIERLIZ BT
IZ. BDF1 =7 A (C57BL/6J @ - DBA/2 G Z&Hd L
TIER L7z F1 ~7 &) Q& C57BL/6]JC % AL
TER L7220 2 2,

AtpTb =7 vV 8 A~ v Z{FRA] gRNA: #988
(CATGGGGGGCGTGTCAAAGA) . gRNA:#989
(GCGTGTCAAAGAAGGTCACG)

AtpTo =7 vV 8 ZH ~ 7 Z{ERH oligopDNA:
CTGGTCATCCTGGTGGTTGCTGTGGCTGAGAA
GGCGGAGAGGAGCCCTGTGACATTCTTCGAC

ATGCCCCCCATGCTCTTTGTGTTCATTGCCCT
GGGCCGGTGGCTGGAACACTTGGCAAAGGTA

ACAGCAGCTTCA

AtpTb =7 vV 11 R~ U A/ERH gRNA: #991
(GCTCCTTAAAGCTACCCATG) . gRNA: #992
(CTCCTTAAAGCTACCCATGT)

AtpTb =7 V11 ZR~ 7 Z/FH-HA] oligoDNA:

GTCACTAAGAAACCCGGAAGCACTGTAATTGC

GGGGTCTATAAATGCACATGGCTCTGTGCTCA

TTAAA*CTACCCACGTGGGCAATGACACCACT

TTGGCTCAGATTGTGAAACTGGTGGAAGAGG

CTCAGATGTCAAAGGTAATGA

Pegl0 KO v 7 % {E #& ]  gRNA: #1002
(GATGGCAACCCTGGCACGCT) . gRNA:#1003
(TGCTGAGACGAATGGGCGAT)

AN A FOREE FIEHICEENDG s YV YV —
I RNA 23 A~—h—|THWERBEEOKRE R
3-4 4R

C57BL6/J 4~ 7 A (5 i##in) B IO F1(C57BL6/J & x
JF1) (53R ~ v A& L, BT, M. KIGZ £

W32, 262 AY T Imm MAIH]A, PBS IC
THEEZIT collagenase ZLEEZAT 9, ZD1ZIZ 40 um
AN =T %08 L BRI X ORISR
Zfk e L 72 % . MBOC (Matrigel Bilayer Organoid
Culture) EZHWTHMilaZ~ N U Z e L, &Kk
RO REETHZ I LEEER 21T o 72,

BISLAIZ AR L2 ATIE AV 1 7 A R 1x10° (8 Z s %
TU— ML, 5 HEREZITW., 78 N7/
7 x> (0mM, 5mM, 10mM, 20mM, 40mM) Z I
2 A HIZHEE BB KON FFgA VT 2 A Kol %
1T-o7,

BRAFFEITIBNTIL, B L 7285280 113G (1ml)
XV, 500u ZfEHLT, =7 Y Y —2LRNA Offdi
HIBA S FIRBUENT 21T 9 o

(fEE i OELE)

B F2BR O FHE R OV IS LTk, BREng O
IS 2 01TV BB OBFZEREEI A E D
ZEERICET D HE, FeE AT L,



C. HraeER
o WRAATRE T TR MR BR VE O REST I 1) - B 2R

ZoOEEl (R3 FEJE - FIB)
1. YR

AP BT DIFRI T 7 V> — AT IR
H. HIEISABLOFIEISAZFEL TW5,
IR FE DOFATHIZEIC L D IFIRISA D=7 VY
— MR PT — 2 N5 2 & D SEEITITE
15HICCREHZBELL 72,
2RISR A2 EE L2, TSR b AT
IRL T\,

2. HEEL

RIS . DER LTS K OVE RENIR D> & OB % 3 2
7=, EMEhRE A 25 2 L D IMIKR Y & —ELS
T 5 =D RERD HERIT 5 Z LT Lz,
AN UNa AW OImLy Y I TEIM L, 1.5 mL
F 2 —7IZERE L T, 1000GIZ T34, oL, i
BEZEE U7, RIS R IEREDLS mLTF =
— 7L, -80C DRI E LT,

3. TENEYMORIL

ERNMNEBEIZEDETCTENEMES% 5. PBS
AV EE > ¥ — L (110x10 mm) FZ T B BE 2 [l 4l
IR AT I B ISy MO T 75 A R
ZUIBA L. 1R SHOFEEENSEEN Y Ev y
K (NO.7) Z HW T B EBED B FIEES ., PBSAY D
~NRUSF 4w =2 (35x10mm, sterile, Falcon) (2>
i,

PBSS A TWARWBIDX KN F ¢ v 2N T
BRI~ a A7) o 7N THINIAR &
WAL, 250uLD T v 2y KL T F o — 7 YN TEN
WAL, FKREERELLTZ,

FOKEREUL ., INEEFE AR L, I8, JREEZERIS
F O3, ZEN25 mLOARY e L
F 2 —TIZ AT,

BB, ETCOF 2 —7 1R E RN EE 2 1T
L. REMEERICHEREEZHE L., TOELZRD
THBIEE S LT LT,

4. < AMFEB L OTENEY (IIEFER, 2K,
B, B6H%) o vTafgd b U T ARERIEEOSY
WX F—a v

Mg, FEAK, M, M, DNEER O &R ORI E
(fff, 2F/K : 1.00~2.00 pg/mL, B2, BAMZ. PR
FEM : 2.00~4.00 pg/mL) IZH1T DEEILENEI,
92.5~114.0%. 94.5~105.0%. 93.5~110%. 88.0~
105.5% M O85.7~114.5% & 720 . Wi 70 H)E AL UE
T Uiz, 9o T, MEROBEBREIIEFTHD
&l L7z,
NYF—a VHEE GRIRE, REROBERE) 23
PIERAEZ 7 Lo o, RRPEEIE~ T A,
K 1 1.00~2.00 pg/mL, EHWNAEY : 2.00~4.00
pg/mLOFFHIZ T\ 7 m iR EREICHEHA TE 5
EHlr L7z,

10

~ 7 VY — MMEHTHEBHERIGAER (R4 4E : ST

1. —iREER X O EHERS

800 mg/kgfE D 1B 3 FIEIFR G- (AEIROA) DI hb1%
I3REFIIC IR A 22 L, B 52HICELE L7z, HIMRT
XAIRA R F 1T SN2 o T, SEEHNTIZARM
ICERDRBD Hiv, HIRDPHER SN,

IO —BREEIT, 800 mg/kght Tl G- Wi
(FEHR9-11 ) D544 1~3WC B R EB DD
HUNIHERAANEIE DB BE ST,

BEAASEE FRAE . 300 K% Y600 mg/kghE Tlk, W D)
PN b —eRBICER T I XA DN h o T,

2. {KE (Table 1)

800 mg/kghFE Tl &GWIM (FEIR9-117) KU
BT %M (WR11-18 H) OREIZH I a)
MR BT,

ARSI FERRE . 300 /% 18600 mg/kghE TiE, W oo H)
N HIREHERR IR X bR oTz,

3. ks
fwfn@@%m%%@%ﬁmﬁﬁm#6ﬂ@#0

4. 7 EUIBART A (Table 2)

800 mg/kghf Tl FEICHR « fR A Z B NME 71 23 A

%ftﬁ\wfn@%ﬁm%%iﬂﬁ@ﬁan&ﬂ
27,
BEEAASEE FRAEE . 300 K% 1M600 mg/kght Tlk, WL DEY)
(2 b A EUIBARFBI AT AU B 13 A g, iRt
FERE M U300 mg/kghE TlE, WL lgiiz & 443 52
L SN2 -T2, 600 mg/kght TlE, #EHR15 A
BEEDIIENE (BBIEHE S @ 8104-R2, EKE S : 819)
THRRE S AR R A DT,

5. /g

VT a 5% ORI, 15 %X DM8 H 12300 mg
/kghER 0600 mg/kght DE4ICDOREEBN > & Z 1
EHA~NVEO AL - FBIRG S av, REEM IS,
FalE. K RIS & U6 28R L 7=,

800 mg/kg TIXAVCDULHRA RS S 7223, 1PEIEaE
HEEL, 2L RMELE & 7 o7, 7D DIRHMED 58
VEDAAFIR - B WG B v, REEMW M. e, ke
1 K O 2 BREL L 72,

FONTFHEB 2 AN TEMSHEIZT 7 Y Y — Lfig
WraFid 5 TETHD,

- )V a R O 544 O REE i g I KOV
NEW T ORERERS (R4 R . )

1. —ffRAE S L OMREHERS
WTNOEMWIZ & —BCRBIZ R ITFRD H v T,
REHERBICREITBZE SN o T2,
2-2. HRE L OV EYIER
FIRRRIC R gl s, wEURETRIC S 2
WITFRD b Ze o7,

2. REfEF L 7 o R (Table 3)

300 X (%600 mg/kgD /LT vk | dEHR~ T A D
HHROH~11 HIZ1 B IRIER O S LR Tk
11 H O 51058t O S MR S0 7 o Rl X,
ZNEN224 K% V498 ug/mL T - 7=,



3. MR VERERR R NV R (Table 4)

300 X (%600 mg/kgD /)L vk | dEiR~ T A D
ERO~11 B AERR O 5- L 72ROk B OF 5
BAN B OER Z & OFRR IR v 7 b B E
X, TIEN66.7~106% TM159~312 pg/g T~ 7=,

T ENMEICRE 22T R o T,

4. /INE (Table 5)

300 mg/kgEED1RFEI DGR (RFEh# % 5 1102-
R1) (ZOWTiE, BIEFREDN SR> T2,
ZOWRIZARIRINCNTH Y | FIRIFCH DR 1
HIZ BB T W EEEICSE T L W2 RTREME DN B 2 5
iz, BEERFEEOHWHIIREETH 525, Hixhsli
HRR X FIRE O th oo Rz i U T e A UE T H
ST & D, R ERHITME N EHE LT
TEEIZRY BRME RO Lo T b D L
Wr LRHl T — 2 2B RSN LTz,

REE A SV 7 o i B O BRI EE 1T, 300
mg/kght3224 1 g/mL T 5HDIZ% L, 600 mg/kght
TI3498 pgmLTH o7z, BHEEN2HFITHEM L2
DI L2225 DR IRE 2R Lc, 2 OfEIES
B EOREWI3FEOIXS>X (CV 300 mg/kghf
18.8%. 600 mg/kght : 24.7%) 75, FEEYIm T b
EH2AFIcoTnb EEZ BN,

RE W H S 7 e iR BE 13300 mg/kgBE D RE - HIE
7386.1 1 g/g. 600 mg/kght TIE239 ug/gT, 2.77f% T
& o7z, 300 mg/kghEDANE DI/ L7 & g

DORE Z & OB I REE Y M5 2 FE 0036.9~40.5%.

600 mg/kght T1343.8~51.8% Tt i BRI KZEIL 20
STz (BRI T D 2 O fE YR B O REEh ) if 5E
FRR RSk B EIA 1T, 300 mg/kghE TIE21.9~45.9%,
600 mg/kght T1325.5~63.3%)

WHIIREZE R D> b DD, 600 mg/kghtlE
300 mg/kgHEIZ HLle U CafEfim 2R L7z, ARERIZ
BT 5 HEBRPEIF2BRS C MEEE O @ W EE 21T 9 2
LIXTERVWA, ZOMEMITIKIBICED £ TORIC
B 5 BATHRAT U —E I O AMFAE RS
IR EREORIEFRENMIMETH > T-0n, JIE
KI5 T DIV LIS DEE ~D o3I fafn A Uiz
FIZL o TaHERORETRENSMHE CH -T2 &
W o T EREDVRAE LT ATREME SN E 2 b,
F7o, WEMORAZFE MO BIRAE DN
D OHBESIC X 5 —EOBERITES T, »
THDMRIRFIREIZHFERMEICK DZETEO
e ERERR LT,

11




C IR AT — DT Ry 7 Y ) — W RNA OfRE B 838# () . 1 2388 (PR) . 245 A (B) ¥

(G N2

TEFENED NS, A~ — L2 5D —
AL RNA ZHBET HICHT-0 T —X & LT, %
2T =B IOMMICERN ey VY — A
RNA D[FRIE & AT, &N, C5TBLO/J T B LR
(8Mfm, 12, 247 Hl/e L) BLOL %4
BHEERHTA7DICEHERFRA L N THDH (HiE
IR CERRER. fFIE9 H) . QIR (1
PHEF, WEIE 15 B) . Q)ERARN (G FUIBERE, iR
18 H) @)FELLIRORHARIM ORI Z1T > 72,

HAEE Tlz, C57BL6/T & (8iMfn, 12 Wi, 2 4
r Al OME L VINE LY VY — AH D small
RNA OM#ERER TR T v 7 7 A4 VAR iR
— AL D RE LT,

W, 2003 FZAIRR S L7 R A 28R 7 R BUAEAT
7'mY =7 kT 5H ENCODE (ENCyclopedia of DNA
Elements) (23T, R —7 o RZ L D85 T
FEBLRAT HFIEIZ DO W TH A KF A > (ENCODE
Guidelines and Best Practices for RNA-Seq) 73/~ S 41T
Wo, A RTA TR, RIS —7r 2285
BASFRBUAT I, IR L ORBME RS ST
OIZT 7 =N 7Y r— K (F—BREIC L 288
P RIERRAZ DR 13703, AT EIR Sz 10
TZE EMFRHLT Y r— ) BRI ATV,
RIFFRIZBNTH, ZOHA KT A AThED, & RE
n=3~5_ fAAREICHREHE L LT,

SR, 2 4 7 A& i U, A EZE P<0.05 7>,
read X1 00LLEDBDERT ) —= T4 5
Z LT, feEt6 3ORERAEN R VY — N
RNA OHEEIZRH LT,

Tz 5 &L 512, Csnlal (casein kinase 1, alpha 1) i&
RO small RNA 1%, Z#i (2 4 7 Allp) (CFFR
W75 B &7k LTz, —J7, Krtl8 (keratin 18) HEfx 1+
@ small RNA 1%, FEHETRAE L THREN B LT
%o ZHHD small RNA X, FBEENIEFITE L,
Ehii A A~ —H—& LTORHABHF SN D,

C57BL/6J 8weeks (") C57BL/6) 12weeks (') C57BL/6J 24months(d')
83E#h, 12:8H5 ., ZH#h (24) TV RADMKEH DT — LRNAZ LLE AR,

Csnklal

12000
10000
8000
6000
4000
2000
,,,,, e —
Bweelcl Bweek2 Sweek3 Sweekd T2week1 12week2 12week3 yerd 2yer2 2yerd 2yeard  2years

12

RADOMBEFPDITIYVY — I RNA OBGFRIBEDOLER (Y
B - read#l) : Csnlal (casein kinase 1, alpha 1) &{=7F
P(CEET DFHR small RNA, 574, BlkcEnT—%
ZRUTED, 1 DOEITS M1 BfFERLTVS,

C57BL/6) 8weeks () C57BL/6J 12weeks (') C57BL/6J 24months (")
838, 128, i (24F) XTI RDMKF DLV —LRNAZ LLEARHT.

Krt18

1000
B I I I
0 = wm wm m E N

Sweek 2 Sweek3 Sweek Laweekd 12week 12week3 o1 2yew2 ver3 vewd 2years

X: 88 (F£) « 1 2:8# (bR) . 24588 (B) ¥
A0MBRPDIOVY—L RNA OBITFHIBEDLE (Y
& : read®) : Krt18 (keratin 18) BGFPICTFET DR
small RNA

% 72, Myold (myosin ID) E{x 3 & ' Synel
(spectrin repeat containing, nuclear envelope 1) Bfn 1
HICHFET D7 VYV — 2 RNA X, Flinic ff
7B 3B 2 RT, B rREELIFFITED
ZEmh, BHEHIRER AN, ==L L TD
AP TE 5,

C57BL/6J 8weeks () C57BL/6J 12weeks (') C57BL/6J 24months (")
838#h. 12:8H5 . ZH#h (25) T I RN MK DT/ — LRNAZ LLEARHT .

Myold

2o
w0
500 I
. [ |

X: 88 (F£) « 1 2:8# (bPR) . 24588 (B) ¥
RADMBPDIOYVY — I RNA OBGFHRIRSOLE (Y
& : read#) : Myold (myosin ID) BIGFPICEFET DR
small RNA, 7352, BiRcEDT—HZERLTED, 1D
DETS7H 1 EixzRL TS,

g

8



C57BL/6J 8weeks (") C57BL/6J 12weeks (') C57BL/6J 24months (")
8B, 12:88. £ (24F) IV RO MK DTS — LRNAE LT,

nel

Sy
Sweelcl Sweek? Sweek3 Sweeks 12week1 1week? 12veek3

&: 8i&# (£) . 1 2B (PR) . 24~ A (B) ¥
RADMBRPDIIYVY —L RNA OEGFHRIREDOLLER (Y
& : read#) : Synel (spectrin repeat containing, nuclear
envelope 1) BIZFPICEET 2R small RNA, T35 (3,
BEHESEDT—9ZRLTED, 1 DOEITS TN Bz
#zLTW3,

8 8 8 8 8 8

- PERNC R RAY /R 7 V) ) — 2 RNA D[AE (B,
)

FA - FEEAT — VIR R =7 VY — L RNA
DFREIZKI LT Z &b, WIS, RN R Ry 72
T VY —ALRNA ORIEZEIT T, TR S B L O
RS & 8 '~ vV AMIcB T A= VY — A
RNA ORI T RBUFITRE R & i 45 2 &
2L 0 MERIRF R B 2 R TG T RED AT ) —=
VT EIToT,

PUFIZ, HEC R B 7B B TR BLE R = V) V) — A
RNA @955, —f]& LT, Emrl (EGF-like module-
containing mucin-like hormone receptor-like 1) &fs 7,
Drap2 s 7FIAAET D HHl small RNA OE(&T-
FBUENT 7 1 7 7 A VOFERZRT,

o Y-

non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks (")

Emrl

-E88888¢

& & & o> & &
& & & 4§ o ¥
& &8 % © »%

W & L UIEYR- FEITIRENMICE 1T HTH YV — LsRNAZ LLEARAT

> & >
I s
y o o o o

X: FEIFIRME () « $F9R15.58 Bt (k) . 8Bt ()
YORAOMBRPODIIVY —A RNA OBIGEFRIREDL
8B (Y& : read®) : Emrl (EGF-like module-containing
mucin-like hormone receptor-like 1) BIZFPICFEET D
FR small RNA, I3 7 BRS & DT—97aRLTED,
1 DOET ST EfFERL TN,

non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks (")
B & K UIEIR- ESEIRENMICE(FHT YY) — LARNAK LLEARAT

& & & >
& & & &
& & & #
& & &
r 5 «° @ 5

X: FEsTRIE (D) « 339R15.58 Bitf (PR) . 8:BmE (&)
VOADMBPDIOYVY —A RNA OEGFERREDL
8 (Y#h: read#)) : Dpf3 (D4, zinc and double PHD fingers,
family 3) BIEFPICEFEET 25 small RNA, T35 73,
BHESEDT—PERLTED. 1 DOEI SN Bz
zLTW3,

Drap2

~BEEEEEE

S N s >
& Q@«f’ q@p R o oF
K K & . ¢
&
E &

WA, . TR X OFEEIRIREE) (23U THRERAY
(CHELT DT Y Y — 5 RNA OFREEIT -7z, Hil
SNT-MEICRERAICRI L WD Y Y —AHFD
small RNA OHFTRERZ2HO%Z 2B LT, D
A A DL ISR T,

non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks ()

W & L UIEIR- FEIEIRENMICE 1T HT YV —LRNAZ LLECARAT

Dpf3

1
1
” I I I I I I
o
> > » > > > >
& & & & o « N
& & & & S
& & & o oF o =
& & B & & & &
& & & & & < S
<

&

E

8

8

& &
§ &

X: FEsTRIE (D) « 339R15.58 Bitf (PR) . 8Bk (&)
VOADMBPDIOYVY —A RNA OEGFRREDL
8 (Y#h: read#)) : Dpf3 (D4, zinc and double PHD fingers,
family 3) BILFPICEFEET 25 small RNA, T35 7(&,
BHESEDT—PERLTED. 1 DOEI SN Bz
zLTW3,



non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks ()
IR & L UBENR- FESEIRB M 1T HTH Y — LRNAE LLEAR AT

NR_105029

2500

2000

1500

1000

w0 I

0
& & PR <
& & & & & & &

& & & & & & B

& & &
o o

& &5
o o o

X: LRt (Fo)  IFIR15.58 81 (dhR) . 8B (5)
YOROMBRPOIHIYVY —A RNA OEGEFHRIBEDL
8 (YE : read®) : NR_105029 EGFDPICTFET DR
small RNA, 732, B EDT—FZERLTHD, 1D
DETSI7H 1 @iFERLTND,

WIZ, BB X OFEEIRIREE DMEIZ BV Tk, Eis T
RNV, HIRICE Y, BREFNFEIND
TV —AFOHH small RNA DAY Y —=1
T HATUN RICRF A 20 A A~ — B — D BT
B L,

IINHDOHRTRENZ S D% 2EIZES LT, Z DOFEM
LA TR,

non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks (")

Ik &L UIEYR- IESEIRBNMICH T HT YV — LRNAZ LLER AR AT

Uhrfibpil
&0
so0
a0
300
200
10

s, M = o= - - =

& & > > > > ~ » » >
& & & o 4% 4% & & & &
& & & - - - N * & &
& & & & & & & & & &
$ & & & & « « B
& o &

X: LR (Fo)  IFIR15.58 81 (dhR) . 8B (5)
YORAOMBRPDOIIVY —A RNA OBIGEFRIREDL
8 (Y#h: read$) : UHRF1 (ICBP90) binding protein 1-
like EBEFPICHFFET DR small RNA

14

non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks ()
B & K UIEIR- JESEIREMMICE(FHT YY) — LLRNAK LLEARAT

ch8

0

0

0

D I

o - —

> > » > > > ~
& & & o o o N
& S &
& & & A 5
& & & & & @

(\é\r‘l

HE588858888

>f§/ b*& ‘;p"
&

X: FEIEIRME (K) « $FIR15.58 Bt (hR) . 8Bl (H)
VOROMBRPDIIVY —A RNA OBIGEFHRIREDH
B (YEh : read®) : 8BEREIKICIET DFHA small RNA,
I3 BiEcEDT—5ERULTHD, 1 DDEITS TN
1 @BiFxERLTLNS,




c RIEICH R 7 ) — 5 RNA OFEE ()
B AR AR

BEETIC, =27 Y Y —2Ah RNA ZENANASL 4~

— 7 —OFREE L UTHIA Lo BRI V2T b,

I b, Faik, (brWwER G X D R O
JEREL LT, =7 VYV —A RNA ZF|HAger &
ZEFA L C& 7=, AMFERICBW T, fEaBtEo R
A F~—H—LpHBbxr VY —2 RNA DFEE
ZHIIE LTODN, RIRICE T 5 EEEREC, F
EREER POXFEBEEONA,L F~—h—L LTHH
R EZ BND,
F T, BEa REBBRM ARG TER A RERE
ERLOETNLE LTCHATEZ L E L, &OIC.
HOfMERE~ 7 AETLE L THLND 2 K
H~ 7 AR 7 ) Y — 2 RNA DE(ET 5
@b)o)ﬁﬁﬁ%?—?o f:o

FIIEHED 6 IEDME (5 » Hilin : BpAER 4T, Irf2
hetero 1[C, Irff2KO 1[5) OfiFH 217\, ligds &
OB g O JRFRARNT . PRI 21TV, M4 LSRR A R
X O=7 vV — ARNADOKERRIIFENT 21T > 72,

If2KO ¥ AZEBW T REFRFAR E LD S 7
WS, TRl B AR 1.8 ﬁxﬂﬁﬁ)l.SP@Egﬂ%
oLJﬂKov?xmﬁw BiF% H&E # Tl
H?"f‘ﬁ]ﬂ@@%ﬁ'ﬁ :FoJ:U\ HEkﬁ)Eﬁwu\éﬂfCo

Fio, BARTIIR OO EEZNE S b R S
ghﬁW@Egﬁm \;hEﬂﬁlT%ék%x
Z)o

—7J7. BlglcBiF 5 H&E B Ti, AR T, %
Ekﬁg Lomnh L W&fmﬂ@ﬁ‘%muéﬂ %;ﬂﬂ[ﬁl”ﬁ%
ERRIEREAHERF L TV AR 2 KO ~ 7 A0 RER
RIZBWTIE, IEFZ2NEHEORTE, 1L OEHM
M ORI R S H7,

ZOLOIC, BOMBERBEEZTZEICLD HEx
IIRE ZF O 2 KO ~ U ALK R 7 ) Y —
2 RNA Z[RE L, ZOFEME T35 Z & CTokkx
IR T B3 A~ — T —DEIEICDRN D,

&: FERYOR (5 ABln) OIFEICE T SHIUERERK,

15

& If2KO 02 (55 Al OFIcH 1 BHAERER,

FLERCEESNTLRVEENENER () |
RS (BeN) MRS,

BLURHE

&: Irf2 KO ¥R (5 7 Btip) DEMICH (T DHUERERK,
RIRZiBig7ZE R & EMME N AR UIe RERRIRELR (FRHL)
MR TE D,




- AR CFEAR)

H&E 8Ot 24T > 7=, B4R Irf2 hetero ~
U A, If2KO ~ 7 ADIME AR L., &5 O
H 2TV, MIRAA LT 21T 5 72,

ZORER, IFlEEED~—H—ThHsd AST BIL O
ALT [Z2OW T, BRI L il U CEVMEZ R LT,
F - BgkEED~—H—THbH BUN 3L CRE
(DWW TIE, BUN TIEZAE2 220 A3, CRE &
EIZ2 > T, I, Bike iz, WE R » D
E%ﬁiiﬁ:ﬁ Dz, BpAEAL L b U CHEREIR T 257

AST(U/1) ALT(U/1) BUN(mg/dl) [CRE(mg/dI)
WT1 75 18 20.9 0.23
WT2 87 23 26.2 0.17
WT3 78 25 32.8 0.27
WT4 83 19 27.2 0.17
KO 127 74 24.9 0.70
hetero 52 25 27.8 0. 19

BJ: B, Irf2 KO ¥ORI(CH (T BMBRENCFERETDIER

s RIESUSZ B B2 = 7 VY — 2 RNA DOHEFR
A7V —=27 UNEF. %ER)

MEAEZCRIA L2 mig ok 2FH LT, iz
DLy RE AR T V) — 2O 2170,
FIMbxT Y — RNA ZfEHgIc, =r VY
— ARNADK A — 4 oY — 2R L -
IR FBURHT 24T > 72,

SR 3EEICBWTCIL, BARICB O TIIREN A
WA I KO ¥ 7 ADATREANFEHINL WD
7V —2 RNA OHBEEDOLZIT -7,

< v BT Ik — 4 Y —Read 2310
PLEDHOTIL, 103 {#D small RNA M [FEE S iz,
ZDHrH, FHEEDEZ D AL OEIC OV TEEMZR
AT 24T > 712,

BAE., BEE D miRNA OF —F XR—Z2ATh 5
miRbase |2 & XL TV A BEH OmiRNAIL, w7 &
IZBWT, 1234 HTH-o7-, AE. f2KO ¥ 7 A
W CRBEFEEDH -7~ small RNA A7 1 0l %
RNA O “RochEiE T —/L (RNAfold) % FV T,
ATV EERZED, mRNA ¢ LTt RAESh
) BMDKEFEE T T 2D 5 bO—o%, BEED
miRNA T&H 5 miRNA206 Th-o7~,

ZhH® small RNA 32T, BEMOBILFTHD
Abtb2 (ankyrin repeat and BTB (POZ) domain containing
2). Col4a2 (collagen, type IV, alpha 2), Linc-md1 (long
intergenic non-protein coding RNA of muscle
differentiation 1), ¥ X T' Rabgapll (RAB GTPase
activating protein 1-like) O > b AH, & LIF=
7Yl w y 7Sz smallRNA Th D, —IRIT
MG TR ORI RZ, FTRIR LT,

iy

X : Abtb2 (ankyrin repeat and BTB (POZ) domain
containing 2) BIZFPICHETET D## small RNA D 2R
TS TR

4

X: Colda2 (collagen, type IV, alpha 2) EZFPICEFET
2F# small RNA D 2 RTiEEF A

r

=

&: Linc-md1 (long intergenic non-protein coding RNA
of muscle differentiation 1) BIEFPICEET DMir206
D 2 RITEE TR

X: Rabgap1l (RAB GTPase activating protein 1-like) &
GEFPICEET DHH small RNA D 2 RTEEFA!




R EBWIERIC X D AR T L OEH

()1l : R3-4 £EfE))

R LM 2R B ST E2T A EEHT 572
DIZ, Bl rREEYOBEAL LOEHZITH, K
PWRBA TV T 4 v T En T Pegld B X OFR
MRRBA Y T 4 v T BI5F Mash2 1Z. B
IR BT THY ., TOXRE~ T RITEBWN
T, BRBRERA I LV ESIC 2D 2 EnfiE &
NTWA,

INHEDOBETIE. AT T4 T EBETH
HDOT, FENICBWT, AR KO=1:1 OFE
THET D, Lo T, R IKOEEKRESES Z En
TELREN D D,

ZI T, INHOBGETFRE~Y Y ADOE AL L OME
H&21T -7, Mash2 K~ AZHOWTIE, EE
R LA SRR ZE AT CREICHERR L TN - Bk 2 50
S, [BEHEEOET L~ AL UCHIFT 5 %
MTET L7z, Pegl0 K#E (Pegl0KO) ~ 7 AIZDUY
TlX. CRISPR/Cas9 ¥ AT LZ AW TIERAIT720,
1 IEOEs FREBW 215 T,

R4FEEIZBW T, PeglOKO v~V A~T 1 d L
ARl 7 AQ BRI T HE, ~T a7 LLEF
ST A THIIIIRESE & 72 5 — 57, Pegl0 KO~
VAT 1 Q LW T RS AR LA I,
AT BT LIVERFSTZFI~ U A2 TIERICRES
L7c, ZORBANIEHREFKRTH Y, Pegl0 KO~
U AERLUZREN LT D EES LD,

®: Pegl0KO Y IORATOFEHERTY IR Q ERLEHE
7zBBR (12.5dpc) o BFAERIIERERABIRRLE L RBBHEAED
B5Nn?d (EBE) . —A. Pegl0 KON¥ORAFOlE., B8
BEBRARIC K DEARBIEE B> TWBZ &AM hh B,

F/-. =7 VYV —2A RNA 1L, JERERR A& LISk T
H. If2KO w7 ZADMENHER LD . RIERKG E
DA F~—T—E720 95T ENRARMFFEIZEBNT
BN o7 Enn, IBIROMREHERE 7 SRk
HHR[REIZ R D0 DOFt 21T 2 & & LTz,

WIS lED S Af vy R AXT o L L
T, BiarREBIZX D ENOSFREHRENSEZ D Z
iiﬁéﬁﬂ 515 AtpTb Bl FOE R~ T ADERM %
L7,

Atp7b BIR71E, 8 [BIEE B OFiliE ATPase T
Ho, 21HoO=r VY LR END, REFZRIC
BWTIL, Atp7b Bl o7 Y 8B8L0=r Y
Y112 —F v b LTZEINIBWT
CRISPR/Cas9 ¥ AT LZFIH LT=7 /) LiREET
9 Z LT, AtpTb BR~ T A ZAFR L TZ,

17

PEENT-ER~T R (FO ) oA ¥ —57 > N
ND ) BFREFERNH SN o725 DT DN T
WX, BRT UAERAETHE LT,

~ AL et Va2 2! FLA2

Atp7b-ex8-01 8bp deletion het human type

Atp7b-ex8-02 WAL ELE OFF A

Atp7b-ex8-03

Atp7b-ex8-04 human type 1bp insertion

Atp7b-ex8-05 10bp deletion 3bp deletion

Atp7b-ex8-06

Atp7b-ex8-07 10 bp deletion homo

Atp7b-ex8-08

Atp7b-ex8-09

Atp7b-ex8-10 10 bp deletion homo

Atp7b-ex8-11

Atp7b-ex8-12 6bp deletion

Atp7b-ex8-13 large deletion

Atp7b-ex8-14

Atp7b-ex8-15

Atp7b-ex8-16 1bp deletion
Atp7b-ex8-17 Sbp deletion
Atp7b-ex8-18 cand
Atp7b-ex8-19

Atp7b-ex8-20

Atp7b-ex8-21 human type

Atp7b-ex8-22 large deletion

a
a
a
a
%
%
%
%
%
%
%
a
a
a
a
a
%
%
%
%
%
%
%

Atp7b-ex8-23

&X: Atp7b (ATPase Copper Transporting Beta) i&zF T
OV BICNT BT/ MRECIDEFNTELEEVYIR
DIT/IA4T, RS EHRT / LAREICKD. ZEiD
FZEFETETLEL,

~ VA4 R Tl T2
Atp7b-ex11-01 d 9bp insert homo
Atp7b-ex11-02 4 2bp deletion homo
Atp7b-ex11-03 d 1bp deletion homo
Atp7b-ex11-04 d 2bp insert homo CC




Atp7b-ex11-05 4 1bp deletion homo C

Atp7b-ex11-06 ? 1bp deletion homo A

Atp7b-ex11-07 % human type

Atp7b-ex11-08 ? deletion 1bp insert C
Atp7b-ex11-09 % 2bp deletion homo CC
Atp7b-ex11-10 %

Atp7b-ex11-11 %? 1bp deletion

Atp7b-ex11-12 4

Atp7b-ex11-13 %

Atp7b-ex11-14 % 1bp deletion homo C

&X: Atp7b (ATPase Copper Transporting Beta) i&{zF T
VYV IENT BT/ AMRECSDEENTELEREYD
ADIT /91T, G, BHRYT /) LMREICED. R

BeHEFETE TULERL,

18



- ZREEHICERNRT Y Y Y —5 RNA DRIE (b

B, BA. i R4 EE)

HEE LAWY L~y 2ty vV Y —A
RNA O —4 v 2 ZFH LT B Eis 1
FBURNTIEAFIR LT, MBI RN =
Y — A RNA OHBEZIT -7,

W, 2003 FZAIR S L7 R A 28R 7 R BUAEAT
7'mY =7 kT 5H ENCODE (ENCyclopedia of DNA
Elements) (23T, IR —7 o RZ L D 8I5F
FEBLRAT HIEIZ DO W T H A KF A > (ENCODE
Guidelines and Best Practices for RNA-Seq) 737~ S 41T
Wo, A RTA TR, RIS =7 2285
BASFRBUNT I, AT JOBBMERS SV
OIZT 7 =N v 7Y r— K (A—BREIC L 288
P RIERRAZ DR 13703, AT EIR Sz 10
TZE EMFRHLT Y r— ) MRS TW S,
RIFFRIZBNTH, ZOHA KT A AThED, & RE
n=3~5_ fAREICHREHE L LT,

BTAEE (R3 ) 1B W TE, Ty —4% & LT,
FEAT — VIR R 7V V) — A RNA DOJRE
ZAT\V, Sl (S). 24 7 Hilin (F) &L,
HE7E P<0.05 7>, read 081 00U LD b D%
AN == 7T 52 LT, KEH6 3EOIEER R
fi7em 7 ) — 2 RNA OHBEICRII L TV D, &5
2, RO FIET, MEICHREN/ Dy vV Y — A
RNA R°, iR~ 7 23 L OGEER~ 7 A THRAY 7
T 7YY —ARNA OHEEZ LB LTV D,

IHIZ, Bl FSME~Y Y A e KB EOET L~
AL LTHHAT S Z LT, SRt Ry
VY — ARNADHEEZ H A LTV 5,

Irf2 B IE, 7 A L A RGO B B DS, 15 E 12
BHiE 25 2 EERY A FhA v LTHMbR
TWARIA v 2 —T a Dy 7 AT
HZEDBMONAEIRER T THDH, If2 R~ T A
X HORIERBO~ 7 ZET L E LTH LI, 2
KIE~ 7 AR R 7 ) Y — 5 RNA,. T bbb,
RIENZHFRA 7227 V) — 2 RNA OHBFIRS L
TW5,

AAERE (RAESE) 12BWTIE, 5111 (534) ofEfl
L 7=Atp7b Bin T DE R~ v 2 OFRBEIRRNT I L O
SR RE O, ~—h—L by VY
— LARNADRIE#IT -7,

Atp7b BAR T OREEERRIL, ARIEA~ 7 X (Toxic
milk) b MEEF (7 4V U9R) I ETHL L,
SAOREIH F~OHEMEAFLE S v, EE IR 2803k
A& U CHMMkESE A E - I EtEoRRA 2o L
NEE I TIN5,
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REMHET L~ R (AtpTb R~ 7 X (FO {#4%))
DfFENT (NEF : R4 FE))

I (Gyf) 12k ERLE 7z AtpTb B~ 7 A & [H
SRS SRR AT B A L, F ORI 24T -
7o BANT (AtpTb DT Y 8 IZEFRZEA LT FO
~DURA2 1 BLO, =7 V1 1ICEREZEAL
72 FO v~ A1 4L%, £, C5TBL6/] ~ 7 A
ERBLEITV, F1 ~ 7 ZADIERLAZ1T 572, AtpTb %4
<2 (FO) TlX, RBINCHBIT D7 LREICE
DERZEANLTNDZD, W ONOERT L LD
FATIRREL Ip o TNV D,

P (1) 12Xk 57 7 AREDRITIEFITH L, FO
RO N TS, T TISEE TR Y I
2o CWDHHEEMERNH Y . FO AR OEM ) & ER
<. FORBBOMNT 21T > 7=,

THRIZH S LD, BEXVERENMED-T25581F, IE
WICPET DGO NN X W BERNMb > 285813,
HAEREABSEIZ 72 B 2 E VIR L 7=,

%

maternally inherited
N=5 fig

BJ: Atp7b ZRVOR (FOR) Q& C57BL6/J T &XBL
UTcBRDF1 BROREFE (N=5 f§) BXTAtp7b EEY
DR (FOt) o& C57BL6/J Q@ ERELUBEDFT 81K
DORfALE (N= 14 8

paternally inherited
N=14 i

Atp7b B FICEREZFFOARIEE~ T A (toxic milk)
TiE, AR EOEREKEOLGEIT, ZOEFIL, &

IR EROAICE D 6T, FrAREIC B W TEBEIC

LT EMHBENT NS,

LT, AEL I () OFFR L7 ApTb B~
U A (FO) X, ZRIFFATRETHLLDOD, KE
IZIEVIREETH O ML D BRI I25GA 108
IBHAIZ BT, Toxic milk & [REEIC. REHEFE L ORE:
HHF DD RZIZ L HMREFIZ L D2BSMETH S
EEZLND,

F72, TR ILHIT R LN, =7 Vo 848~
A DFFIIE . fRIRF OFT A I R IR S e n o
e, =7 Y1 1 BB~ ZO[EIL. 607’



RRENEEINT,

X: a) Atp7b THOYVVSEEVYDR (1178 DEFIE®D
BE, ERBHEINERTETLND, b)Atp7b IOV V11
ZEVYOR (11788 OFEOEE, FEDEFEAES
TOERIICEVWTE K DEEHFERTE D,

FEZ Z O~ 7 APERH R ORBBL 2 FFO D)
DOWERZIT>T2, 1 1 47 Al W, IFlga I L
T DOEFAPESE DWE 24T - 1=, FFIRO SRR 1%, B AR
ICHBL T4 7 (mr V8B~ ), 35(%
(=7 V1 1ER~YR) OFEER LT,
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Q (N=6) . Atp7b THVYYVIIERTHZ (115 AHH)
DS (N=4) . Q@ (N=3) . BLUFER (1 27 88) O
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*P <0.05
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s2a3nl,
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1 FHBRICIEAD LU= 50— Y ANBRS N2,

21

&: Atp7b THYVY

11ZERYOR (1178 OFFEIC
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FEAMRICEAS LRI O—Y IDEREIND,
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H&E Yot Ot L OWRHEZ T 7e= 2 vV
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< SRICE R ISR R e s ) ) — - RNA D4
A7 ) —=27 (NP, R R4 EJE)

EAEAEICHA Lo ifE 0k ) 2R H LT, iz

DXLy NE DRI T 7 Y Y — MO 21T,

FIMbxT Y Y — A RNA &Rslglc, =7 VY
— ARNADKMA S — 4 o — %R U 7= R &
I IEBUENT 21T > 1=,

SRAEEIZBON L, BAERICBOCITER T3
BLTWAHH, Atp7b B~ U AIZBWTCILEE T
FKENIH S NnDT 7 VYV —LARNA, BLO, B4
BNZ B W TEAG FRBAIE S TWD 3, AtpTb
BR<TACBWTOLATRANFEIS N TS T
7V —2 RNA OHBEEZIT T,

R4 2BV TIE, BAER (N=3) LAtp7b =7 Y
V8 HE < 7 2 (N=9) [i]C. student t-test <0.05 7>,

REEDZNSTOTN—TT, v~ v 7T ENERK
A —2 o —Read FN10LL EOH O &I L,
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s ANT A FOEEE BiERICEENs =y VY —
A RNA 3 1 F<w—h—=ITHWEREEORST ()R
WA : R3 4R

TERRAR IS4 N 7 A4 K 3D E58%1E. invivo
OB EIRTTE LTz invitro T )V L I o TN 5D,
AN 7 A R gas 2 iR D RE ) 2R > TRk
7oAk ER - BUERAIAD S, 3D BB O T, EER
PR AR O FFE 2 ik L C X S gas BRSNS H O
ThY ., BEMOEMET V& LT, {LEWESFEY
WX 2RO MICHLEHATE2H0EEZD
N5, REFFEEHEICB WL, F303, Al /A4 R
HRDxT 7 YV — K2 BWT bR fT e &
52T 5D,

MigF o=z vy —2 RNA ZitEfEEL Lz
T2 OWAARALFEMEREAMG L TG D B |
AREZR TIEIC > T D, L LS, Bk
BLEND, S%ICB T, BERRIZ XL & 720 EEMRTE
23 EE L 72 D Al REtE 2 B8 L, Fox 2BEICHEEL C
WHEMEAA, A ~——ThHDHT VY —A RNA
D AT AR 3D B RiEHICIlE L D Hw S
NoHxZ7 I —AMBWTHLEMEIEE L 2500 %
R 1T 9,

R 32BN TIX, CSTBL6/T 3~ A (5 Hi) &
APlig, Wi, KigXL oAt A4 Roteflait-7-, B
KRB 1. CSTBL6/T 8 7 A (5 ) OFRE % 4T0 .
FrFft . fifi, KR DERER 21772 o 72, 4 C O A 2,
HEREE DS DO EMH LT,

RIBZHOWTIE, BEZUIBE L. IHEONEYZ I
DERSAERZAT O, T D%, Il M, KIEZ PBS (Z
T, SEEFEIT -7,

M S A TR T T T A D N 2T Imm £ 125 P

PBS |Z THE# 1412 collagenase L A 4T > 7-, = D%
(2 40 um gD BALA NL—F =T, 741
— 3 VETV, BERIIE X O BRI SRR & e L
7-#%1Z. MBOC (Matrigel Bilayer Organoid Culture)
Ea AW THilnZ~ U 7z ail U Slidsm o=
WS 2RI LEs R 21T > 7,

FD%. BElDNyv—V % RT, FAH A R 3D
BREZRA LRBEOBRF O T2 0~ 7 2D,
JPlg . RISk D AN ) A4 REBS+ 5 2 LITED)
L7

BISLLTeANT 7 A Rid, UTO3FETH D,
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AN A FOREFE FIEHICEENDG =7 VYV —
A RNA %3 <~ —h =V RRE0OBS Ok
WH : R4 FJE)

ITERRE ST A NV 7 A4 K 3D B581E1X. invivo
DR Z S E IR LTz invitro BT )V £ 72> TN 5,
AN 7 A R gas 2 iR D RE ) 2R > TRk
7eRARER - BIBGIAE S, 3D BERERBE O T, JERER
BB FR O RS 2 A L C 2 = fgEs DRI D b D
ThY ., BEMOEMET V& LT, {LEWESFEY
WL EEEEOMMICOLEHATE2bDEEZL
Wb, AWFFEEHEICENTIE, 50 AT /A4 F
BT VY — KB TG B2 AT RED &
60T 5,

MigF o=z vy —2 RNA ZitEfEEL Lz
T2 OWAARALFEMEREAM L TG D m U |
AREZR TIEIC > T D, L LR S, B EkED
BLEND, S%ICB T, BMERRIC X S 720 EEMRTE
23 EE L 72 D Al REtE 2 B8 L, Fox 2BEICHEEL C
WHEMEAA, A ~——ThHDHT VY —A RNA
D AT AR 3D B RiEHICIlE L D Hw S
NHZT 7YY —HIBWTHLHEEL R D)%
R 1T 9,

R3EFEIZBWTIL, C57BL6I 3~ 7 % (5 HiR) O
R, B, RIBE D AT A4 ROBSAZERS LT

AR (R4 HJE) IZBWTIE, ~ 7 ADRFIKE V
BISLUT2A VT A Ricxt LT, IFlgbsE 2 i -3
ZENHOLNDTERNT I 72 ERNT 513
FEBR ATV, AIEOMEIRIGM:, 3 X OO i
#ETHDH AST BL O ALT OBEEITo72, F
7=, M OE:E FIEOE Y 1L, RS FEEIZB W T, =
7V —LEHHL, BEBR TS ETITHELNT
WD IR E DN, A~ —h— bbbl ) V— A
RNA 73, FREEZE IR~ S 30D D DOFRGREE AT
I TETHD,

TERT I 70, HHETIIREDBE TS
VT a U ASOMBE A TRE S, PRk s,
—#E. F k7 v — AP4SOTERL S . TEHACHN
TEFN-p XX ) A 2 (NAPQD AR
%, NAPQI 1Z& 512, IFHIlEN TV F4 485
%&Hk&\xwwfy~wﬁkbfﬁ¢mwwé
E)o

L, TERT I ) 7o U RNERIEE 20 2L
0 R AR A OFRRE B2 D & F N
17— AP450% I L TR &I D, S HIINAPQI DfiF
T DL TN EFF U HEEES B IRFUCET S
&L BFFNIINAPQI 23EFE L, AFimfamg kB A & 4t

S LR ENEE SN D,

AWFZE (R4 ) ITBW T, TRICH DEEIC,
SEATRERED L7 RFlE AV A 7 A R 1x103 8 2 ks 2%~
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L— MIHERE L, 5 HREEZITW, 78 h 71/ 7
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277,
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|

y

-

| |
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& 30000 —e— O0mM
% 5mM
£ 20000 — 10mM
E 1/ 20mM
10000 ‘/_———44 —o— 4 0mM
0
24H 48H 72H
N=3 N=3 N=3
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A0MMDBETHRIIL. 2 465/8%. $&K0U4 SEEHEEICH

REFHEOEBIZEE L TEBEDZ VETAZAELTWVWS
(N=3) o

2 A% E CIZBW L, 5SmM BEX O 10mM D
TN 72 PN L0 o ATFEME L,
wika v ha— LB X OMERIN =2 > o — L RE L
BIX72v, LU, 4 SEfZIcB VW TiX
SmM BSFIZBW T H MO AETFIEICE LWVET
MR BT,

—J7. NFlErEEOIEE L U TR S h 5 Mg ot
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J 7 = W% 4 SN RIS AR BB W T
HEL, #RIITRO®@EY TH5H,
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RECKLDASTREZHEL TS, SmM7PErPI/ 7z VERIL. 2BEBOAIA /AR
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Rix, 7B v 7/ 72> 0FIMNMc kLY . HEER
A IR OB SR 2 s L. AT EOTEE S
KT 57, BER L REOMEB DR T 72,
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# ROz v Y — ARNADS, B ER & [FEEIC
PR E DN F~— T — 720 5 2O EREFET
5, -, HEEET MEEME L LT, 7T T
27 = OISR VIRFE~DIX TBER Y TIE
LTWA,
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D. E%

T VY —2 RNA Z M & Uz kit A
TEMERETE DBRFE D=1, WEEERE (50 3 4EFE)
CRVEHRBUEIC DWW T AR I3 A T ekt
MWECH LIV T afgZz ik 9~11 HO~ 7 A |
BogEeL, Mik11 B, 15 BB XU 18 HIZHEW
MR LOTENEY (IR, IIsEEER, IkR) 2
7YY — LEHTH (RS AR BEITHRAT T 8) ICE B L 7=,
B, VT aBRORE T 0 (BHA, 0.5% A F Lt
a—AYRIR) . 300, 600, 800mgkg & L. #5
AT l6mLkg & L7, 7o, ROKGIZ X DRE
WHEEZHERT H72012, I X OMRIEF D/ L
T OBREE A LT, EOREE. 600mg/kg T
A1 NSRS PSR 20 Bl52 S 4, 800 mg/kg BET
IXIFEE A EDIRIENIEE LTz, WEEE bITHBIRICIX
FEEN I T i BE DI 30~60% D23 L 7 1 BRASTHERR
S, FERNMEIZLDZEEITI o1, ZORE
ZRAWT, WEEIZD T Y ) —Mfiffi 2179 TET
H5b,

Fo, ATFEE (BT 3HE) L0, Ao A 4
~— N — DR RIER D= DT, Aoy N RAH
T4 & LT, B THARI T AT LVEW) &
LCHRIHAT D Z ST A TWD, IR R
0, MR R, ERE R EORE]
WA FFOBIR A~ UV AEFIHTHZ & T,
TEME T B4 2 B R BRI LT3 A~ — T —
Lipbxm Y —2 RNA AHEET S Z L A2 E L
TWb, Z2IhofEbiln A F~—T—I2Lv,
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S 3HEEITIE, 2 BB TOKRE~ 7 AR
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%o Irf2 BmFIE, 7 A L ARG R DB, 5
TP AT 5T A EER YA A& LT
SNTWAIIA 2 —T D7V EAaIZH]
BT5Z ENHMONDEERTFTHY, If2 K~
AL HORIERERBDO~ T AET V7B, 2 K
H~ 7 AERA 27 VY — A RNA, T72bb,
RIEICER R /e 7 ) — A RNA OB L
TW5,

ALERE (RAFEFE) I2BWTIE, I (4fE) ofEfl
L7z Atp7b Bz T DOER~ T 2AORIFENT I X
O, Atp7b BE& 7 ORI L0 Fk S5 SR
WONRA F~—h—LpbiF O Y — ARNA
DRIEZEIT>T=, LB, T&4)

Atp7b BAR T OREEERRIL, ARIEA~ 7 X (Toxic
milk) 0t MEEFE (7 4 VY U9R) e ETHL,
SO ~OHEMEAFLE S v, EE IR 2803k
& U CHMkEE A E - T EtEoRRA 2o L
DHEIN TS,
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AW TIX, 7 AR ZFIH LT Atp7b &
feFoxr7 ) 8BLO=y V1 1B AR
BEALT, 7 AREHINIC L BB ARG A
PERITE L, EETIE, v U AZBINCBWTT
LREZIT-7- FO ~ 7 ANIZIEREDLER A AT
HIZ LT, REHERTREY Y A EETICELE %
T CE 5 Z ERHESNTND,

BARMIZIL, BOREZF LSBT, M7 Yre
BICKETHLTAE RIS ZEnmbinT
VW% Tyrosinase HIn &~ AR T v MFEINZE
WTHT ) AREICL Y BIEFERKEZERT LT
NE I BEPEREZEEND Z EDMESINTND,

IO D AFRIZE VT, AtpTh AR~
A% FO ARG ZORBBOMT 2175 2L & L
77 TEEIZ, Atp7b EF~ 7 A FO A Q 2 BpAR
C57BL/6JC & AZHE L 7c 58T, AR I 3og A e 1 B
WOFRBEAR 2R Uiz, 2, BRI T 28
B X0 BB IRIEERR ZIEIC X D AR E & SR E
L. FrAERMBIEL 25 AR E~T 2 Th D toxic
milk DFRBA & RO RBIL A2 RTZ L6 | AtpTb
EH -~ A%, FO S TH-> THfrg s L,

Atp7b =7 V2 8~ 7 A%, MEHIRFIC I A
AR R B Zevn—J7, Atp7b =7 V1 185
~ U A, MBICEREREE N EmEE TR, &
HoOER~ T 24 A ORI KIEZR FA-
NEOLNTZ, (NEF)

S BT, MRAETRER T, FROMRMEESR O F5-
DIMERR S AV, JHEERIMENT O . FFRIRRAR R, B
EMbBLIOR T a— 20N R bnT-, ()

ZOZEND, AtpTb ZF~ T A FO AL, R
WEREORHFEMERFSZ LMD, ZNHDTTAD
MR DT 7 VY —25 RNA ONEFEEL R E
ITo72. AtpTb =27 YV 8 F~ T AL LT AtpTb
TV 1 BB~ REQICE LTy VY —
L RNA BZREFEIND Z ENHALNITR- T,
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AR (T4 HFEE) [ZBWTIE, $tERE o
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\ZE LTz, AtpTb AR~ 7 2 Tld, REWAS AtpTb
ERIKTH DA, WIS RS D80 R
WO SITERE L, WS, BN OFEER 0 K
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(ZHARE U 72 SRR DA A~ — T — Al N S
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TR TR O REENY) O MK D 2~ TR L 9 D DD FadiE
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F/o, =7 VYV —LARNA MR L L-8E
BRICIRIE LA VAT 2 A R 3D kxR L
RHARE DB b HRIFIC AN TR Y | FEEAE
(5N SAEJE) (BN 5 Z L ITkEh L= ATl A v
A RIZX LT, @EERGICLY, HFESEZ2EZ
TIERMOENDETE NI ) 72X HEL,
JFFEE DN ERENY) & RERICIFEEZEZ LS5O0
DORRFEZAT > T2, (AHR)

T N7 T = ORERTFIC, FRA T
A FOMBAEGFMEMET Lz, &5, fFlgEA A
A REEHRL WL 2RI LT, &5
MEZToI2E 2 A, FIROGENEESE E L Tabi
% AST,ALT O LS, (B

LEEDFERN O, FHgANT 7 A4 Rix., B
EBr L REORE 2T D AlRetE 2 R L TR0, ke
FE (R 5AEFE) I2BWT, AFlEA VT 2 A Rk
# RO VY —2 RNA &1 L L7 3k
A ATREDNZ DWW, KRGET D TETH D, (Fil)

E. k&

LAERE (N 4
SHEE O THER LT,
ARSI T, LT O 3T B IR WTHEEN
Rohiz,

. SHEFHE O 24EH) ORI

(1) AR A FEMER ML O BRFE D —Br & LT,
IR OIL < BT L0 2R E ORI A
%O AR EERBLT 5 Z LR N DA
BPEXTHBME T 5 /L 7 a ik iR 9~11 Ao~
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WA —r > ZAHZ 4 7 F U —IX, Bluepippin ¥+ X
VLU H—EFINT, 148bp ~ 185 bp DA 7 1
RNA B 720 2t 4%, 10 Xt rva %47
ofex Y Y —2 RNA ORMR—Fr 2T A
7 2 Y —1¥. KAPA Library Quantification Kit



INlumina® Platforms (Nippon Genetics, Japan) %
721%. Qubit dsDNA HS (High Sensitivity) Assay
Kit (Life Technologies, CA, USA) 2L~ T, J2EEH|
ExEITo7= BT, 20pM OT7A 77V —% ML
THETA 3 5 lllumina £1: Nextseq500 35 J OVNE 37 [& 3 5
Banf Ao L EEES CH 25 llumina
Nextseq2000 % FHVNC | faFEREAS TR BN 21T 5,

-/ VY —21 RNA @ RNA-seq 7 —Zfi#tt (R3-
4 HEJE)

Mlumina £t Nextseq500 X Y /) & 7- raw data
(raw reads) (%, BCL2-FASTQ program (Illumina,
USA) 12X v, FASTQ format |[ZZ&#T 5, LI,
2 T O 7 — % i H 1. Galaxy platform
(httpsi/fusegalaxy.org) THT - 7=, FASTQ I%.
Filter by quality program % VT, quality score
W20 LAEDY—r 28 90 % (FET DY —4r v
ADHIRTRRE Uiz, £72.58 B 3 KD 7T
X7 % —feHi%, Trim FASTQ program |2 & > Tk
[ ANGAVSN

IO EITS Ty~ VAT —H I, < T A
7 7 2 (mm10) (2% L TopHat program % f <
<~ v B E¥ERITV, BAM 77 A AEAERK LT,
BAM 7 7 A /v (& . Cufflinks and Cuffnorm
programs MW\ T IRGEM DO E &L LN v
TNED ) —~TA =T a &7,
<~ A miRNA Y 77 L AT —r7 v AT,
miRbase (http://mirbase.org) ZF|H L7,

(fEE i OELE)

B F2BR O FHE R OV IS LTk, B O
SIS 2 01T\, BB OBFZEREEI A E
L RBRICBET 2 HE, TRt A ST L7z,
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C. BFFR:SR
EAT =D

CNBF, A

MDA, T~ —h— L0 H BT —
L RNA #HEET2I2H7-0 . WRT—H# & LT, 3
AT =B IOMMIICERN 2y VY — A
RNA D[RIE & AT, &ANT, C5TBLO/J T B LR
(8Mfm, 12Mm, 24, Hl/e L) BLOL %4
BHEERH T ATDICEHERFRA N THDH (D)L
IR CGERRER. fFIE9 H) . QEIRTH (12
PHEF, WEAE 15 B) . Q)ERARN (G EUIBERE, iR
18 H) @I RHRIM ORI AZ1T > 72,

HAEE Tlz, C57BL6O/T & (8iffn, 12 Wi, 2 4
r Al OME L VINELZ2Y VY — AH D small
RNA OM#ERER TR T v 7 7 A4 Vv E kiR
— AL D RE LT,

W, 2003 FZAIR S L7 R A 28 R 7 R BUAEAT
7'mY =7 kT 5 ENCODE (ENCyclopedia of DNA
Elements) (23T, IR —7 o A2 L D85 T
FEBLRAT HIEIZ O W TH A KF A > (ENCODE
Guidelines and Best Practices for RNA-Seq) 73/~ S 41T
Wo, A RTA TR, RIS —7r 2285
BASFRBURNT I, RIS L OBBMER SV
DOIZT 7 =N 7Y r—k (FA—MEck5H8
P RIERRAZ DR 13703, AT EIR S Z 10
TZE EMFHLT Y r— ) BRI ATV D
RIFFRIZBNTH, ZOHA KT A AThED, & RE
n=3~5_ fAREICHREHE L LT,

Sk, 2 4 7 Hlina thig L, AEZE P<0.05 2>,
read LN 100 LD DER T Y —=0 T35
Z LT, RiEt6 3EoREREN L= Y Y — A
RNA O HEfIZp ) LT,

Tz 5 &L 912, Csnlal (casein kinase 1, alpha 1) i&
RO small RNA 1%, Z#hy (2 4 7 Allp) (CFFR
W75 B &7k LTz, —J7, Krtl8 (keratin 18) HEfx 1+
@ small RNA 1%, KA L THREN B LT
%o ZHHO small RNA (X, FBEENIEFICE L,

Elitn A A~ —Jh— & LTORMBRHIGF S D,

C57BL/6) 8weeks (") C57BL/6) 12weeks () C57BL/6J 24months ()
83EHh. 128, 2 (25F) YV AD MK DI — LRNAZ LLE R .

Csnklal

12000
10000
8000
6000
4000
2000
,,,,,
Bweelc 2 Bweek3 Sweekd

z |

zl
zl

IR 2 V) — 5 RNA Ol B 838 () .
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12:88 (PR) . 2478 (B) ¥
RADOMBEPDITIYVY — I RNA OBGFRIBEDOLER (Y
B - read#l) : Csnlal (casein kinase 1, alpha 1) &{F
P(CEET DFHR small RNA, 57, BlkcEnT—%
ZRUTED, 1 DOEITS M1 EFERLTVS,

C57BL/6) 8weeks () C57BL/6) 12weeks (') C57BL/6J 24months (")
838#h. 12:8H% ., ZHh (25) T I RN MK DT — LRNAZ LLEARHT,

Krt18

1000
B I I I
¢ —  wm wm m EH N

Sweekl Sweek2 Sweek3 12week1 12week? 12week3 dyerd ver2 2yer3 2verd 2yers

&: 8@ (o) . 1 2:88 (PR) . 247 A& (B) ¥
ADMBEPDIOYVY - RNA ODEGFRIBEDLER (Y

& : read®) : Krt18 (keratin 18) BGFPICTFET DR
small RNA
% 72 . Myold (myosin ID) & /s 1 ¥ & O Synel

(spectrin repeat containing, nuclear envelope 1) Bfn 1
HICHFIET D7 VYV — 2 RNA X, Flinic ff
7B 3B 2 RT, B rREELIFFITED
ZEmh, BHEHIRR AN, ==L L TD
AP TE 5,

C57BL/6) 8weeks (") C57BL/6) 12weeks (') C57BL/6J 24months ()
838fh. 12:8Hh . 2 (24F) YV AD MK D LYY — LARNAZ LLE R .

Myold

w0
0
o
w0
sm I
. "I |

X: 88 (F£) « 1 2:8#t (bR) . 24588 (B) ¥
RADMBPDIOYVY — I RNA OBGFHRIRSOLE (Y
& : read#) : Myold (myosin ID) BIGFPICTFET DR
small RNA, 352, BiRcEDT—HZERLTED, 1D
DETS7H 1 EixzRL TS,



C57BL/6J 8weeks () C57BL/6J 12weeks () C57BL/6J 24months ()
SR, 12:BH. Z#h (25F) YUV ADMKH DI —LRNAE LLEARHT,

mel

Sy!
Bweek 1 Bweek2 Sweek3 Sweekd 12week1 12week2 12week3

&: 8:&#s (£) . 128 (PR) . 24~ Al (B) ¥V
RADMBRPDIIYVY —L RNA OEGFHRIREDOLLER (Y
& : read#) : Synel (spectrin repeat containing, nuclear
envelope 1) BIZFPICEET 2R small RNA, T35 (3,
BFESEDT—9ZRLTED, 1 DOEIS TN Bz
#LTW3,

B 8 8 8 8 8

2 2year3 2year

- PERNC R RAY /R 7 V) ) — 2 RNA D[EE (B,
)

A FFEAT — VIR R =7 Y Y — L RNA
DFREIZKI LT Z &b, WIS, RN R Ry 72
7 VY —ALRNA ORIEZEITo T, TR S B L O
RS & 8 '~ vV AMIcB T A= VY — A
RNA ORI T HRBUFITRE R 2 i 95 2 &
2L 0 MERIRF R B 2 R TEB RO A ) —=
VIR ToT,

PUFIZ, B B 78 B TR BLE R = V) V) — A
RNA @955, —f]& LT, Emrl (EGF-like module-
containing mucin-like hormone receptor-like 1) &fs1-,
Drap2 s 7FIAAAET D HHL small RNA OE(&T-
FBUENT 7 1 7 7 A VOFERZRT,

non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks ()
Wi & K UEIR- ESEIREMMICE (T DTV — LRNAZ LLERARATT

& g & &
& & & &
< e & & & & & &
& & & & & o ® 5 ©
&

X: FEIFIRIME () « $FIR15.58 Bt (dhR) . 8Bl ()
NORAOMBRPDOIIVY —A RNA OBIGEFRIREDL
B (YE) : read®) : Emrl (EGF-like module-containing
mucin-like hormone receptor-like 1) BIZFPICFEET D
FR small RNA, I3 7 BRS & DT—9aRLTED,
1 DOET ST EfFERL TN,

Emrl

-BE8EEYE8E

> > o &
& o o o
- & o
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non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks (')
I & E IR IS IRBIMICE(FHT YV Y — LRNAZ ELER AT
& « & « & « &;?“V\ éff& @N

& & & It
& & & &
& & & &
o o o o
&

X: FEsTRIE (FE) « 339R15.58 Bitf (PR) . 8B (&)
VOADMBPDIOYVY —A RNA OEGFRREDL
8 (Y#h: read#)) : Dpf3 (D4, zinc and double PHD fingers,
family 3) BIGFPICEFEET 25 small RNA, T35 7(&,
BHESEDT—PERLTED. 1 DOEI SN Bz
zLTW3,

-BEEEEESE

> o » & o »
& & & o o R
s & & G oF o

WIZ, . GEEET 3 X OGEESRIRAR) 123\ CREERRY
IZRBLT B V) — A RNA ORIEEITo T2, HEf
SNTHEIZRFBRAICRBLL CWVWD T VY — AHD
small RNA OHFCRERZ2EDZ 2{EICEAL T, D
PR A LT ISR,

“u P -

non-pregnant Pregnant (15.5dpc) C57BL/6J 8weeks (")
R & K UIEIR- IS IRBIMICE(FH YY) — LARNAK LLERAEAT

2

1

1
s0
o

>

Dpf3

8B EEE

N
« o
&

» > >
¢ - &
~ 4 >
& 3
& o «
&

F & § o
& & o
& & & &
& & &

& &
< o

X: FEsTiRIE (FE) « 339R15.58 Bitf (PR) . 8:BmiE (&)
VOADMBPDIOYVY —A RNA OEGFRREDOL
8 (Y#h: read#)) : Dpf3 (D4, zinc and double PHD fingers,
family 3) BIGFPICEFEET 25 small RNA, T35 73,
BHESEDT—PERLTED. 1 DOEI SN Bz
zLTW3,



non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks (")
I & EUEIR- IESFIREIMICE(THT VY — LRNAZ ELERARART

0
0
O I
0

0

NR_105029

> & ~ & > N
& « § & <
& 5
& A A #
& & & o

]

E

g

&

> K
. & €
&

&
&
& &

& a,

X: LR (Fo)  IFIR15.58 81 (dhR) . 8B (5)
YOROMBRPOIHIYVY —A RNA OEGTFHRIBEDL
8 (Y& : read®) : NR_105029 EGFDPICTFET DR
small RNA, 732, B EDT—FZERLTHD, 1D
DETS 7M1 @iFRERLTND,

& & &

W, HEB X OFETIRIREEDMEIZ BV Tk, Bis 1
B2V, HRICE Y . BRETFNFEIND
TV —A2FOHA small RNA DAT J—=1
T EAT, AR R R 703 A A~ — T — D B
Eh Lz,

IINHDOHRTRENZ S D% 2EICES LT, Z DM
LA TIZRT,

o Y N -

non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks ()
I K UIEIR- ISR M E T HT YV Y — LRNAZ ELER AT

Uhrflbpil
&0
s00
a0
300
200
100
s, B m = - - =
& & & &> & >
& s s s 3 3 & & &
& & PR S A
& & & & & & K o o

& & &

X: FELFiRME (Fo)  IFYR15.58 81 (dhR) . 8B (5)
YORAOMBRPOIIVY —A RNA OBIGEFRIREDL
8 (Y#h: read$) : UHRF1 (ICBP90) binding protein 1-
like EEFPICHFFET DR small RNA
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non-pregnant Pregnant (15.5dpc) C57BL/6) 8weeks (")
R & K UIEIR- IESTIRENMICE(FHT YY) — LARNAK LLERARAT

ch8
& & & >
S S o
& F &
& & o

& & &
& § & 3
& & e
& & & o
& & &
& & &

5588885888

& &
& & &

RGN

&

X: FEIEIRME (K) | $E9R15.58 Bt (hR) . 8Bl (H)
VOROMBRPDIIVY —A RNA OBGEFHRIREDH
B (YEh : read®) : 8BEREIKICIET DFHA small RNA,
I3 BiEcEDT—5ERULTHD, 1 DDEITS TN
1 @BiFxERLTLNS,




- RIEFUSEF R 7 Y ) — 2 RNA OfEFER] 23R small RNA O 2 RTHEETH
Ay V== UNEF, B

MEALZCRIA L mig ok 2F)H LT, iz
DLy hE AR T V) — O #1700,
FIMbxT YV —h RNA ZfEHgIc, =r VY
— ARNADK A — 4 o — 2R L -
IR FBURHNT 21T > 72,

S 3EEICBON T, AR W TIIREN
WAL I2KO ~ 7 ADATRENFEINLTWDHT
7V —2 RNA OHBEOLZ1T -7,

®: Linc-md1 (long intergenic non-protein coding RNA
v v B ENTmM T — 7 % —Read #2310 of muscle differentiation 1) BIZFPICFET DMir206
P EDOHOTIE, 103 fHD smallRNA BEE S,  D2RTEETFH
ZD oL, FEHREOZ W BT OISV TR
R 24T > 72,

BAE., BEE D miRNA OF —F X —Z2ATh 5
miRbaselZ G I TV B EEH OmiRNAIL, w7 &
IZBWT, 1234 HTH-o7-, AE. f2KO w7 A
W CRBEFEEDH -7~ small RNA A7 1 0%
RNA O — koot FHI>Y —/v (RNAfold) % HW T,
ATV EERZ LD, mRNA ¢ LTt RAEh
) BMDKEFEE T T 2D 5 bO—o%, BEED
miRNA T&H 5 miRNA206 TH o> 7=,

oy

ZhH® small RNA (32T, BEMOBILFTHD
Abtb2 (ankyrin repeat and BTB (POZ) domain containing
2). Col4a2 (collagen, type IV, alpha 2), Linc-md1 (long X: Rabgap1l (RAB GTPase activating protein 1-like) &
intergenic non-protein coding RNA of muscle EFPICHFET D3 small RNA D 2 RITEETFA
differentiation 1), ¥ X T' Rabgapll (RAB GTPase
activating protein 1-like) O > b AF, & LIF=
7V R v y 7 E T smallRNA Th D, _IRIG
HIE TR OR R EZ, TRelr L,

—

E

X : Abtb2 (ankyrin repeat and BTB (POZ) domain
containing 2) B FPICHETET D## small RNA D 2R
TS TR

4
X: Col4a2 (collagen, type IV, alpha 2) EEFPICHFET
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- ZRBEHICERNRT Y Y Y —5 RNA DRIE (b

B, BA. i R4 EE)

HEE LAWY L -~y 2ty vV Yy —A
RNA O —4 v 2 ZFH LT B Eis 1
FBURNTIE AR LT, BB N =
Y — A RNA OHBEZIT 72,

W, 2003 FZAIR S L7 R A 728 R 7 R BUAEAT
7'mY =7 kT 5 ENCODE (ENCyclopedia of DNA
Elements) (23T, IR —7 o R L D85 T
FEBLRAT HIEIZ O W TH A KF A > (ENCODE
Guidelines and Best Practices for RNA-Seq) 73/~ S 41T
Wo, A RTA TR, RIS —7 2285
BASFRBURNT I, RIS JOBBMERS SV
OIZT 7 =N 7Y r— K (A—REIC L 288
P RIERRAZ OB 13703, AT EIR Sz 10
TZE EMFRHLT Y r— ) MRS TW 5,
RIFFRIZBNTH, ZOHA KT A AThED, &RE
n=3~5_ fAREICHREHE L LT,

BTAEE (R34EE) 1B W TIE, Ty —4 & LT,
FEAT — VIR R 7 YV — A RNA DOJRE
ZATVN, Sl (8). 24 7 Hilin (F) &HliL,
HE7E P<0.05 7>, read 031 00U LD b D%
AN —=2 7T 52 LT, a6 3MEOIER R
fi7em 7 ) — 2 RNA OHBEICRII L TV D, &5
2, RO FIET, MEICHREN/ Dy vV Y — A
RNA R°, iR~ 7 23 L OYEER~ 7 R THRAY 7
T 7YY —ARNA OHEEHZH B LTV D,

IHIZ, Bl FSME~Y Y A KB EOET L~ D
AL LTHHAT S Z LT, St Ry
VY — ARNADHEEZ H A LTV 5,

Irf2 B IE, 7 A L ARG B B DR, 15 E 12
BHiE 25 2 EERY A FhA L THMbR
TWARIA v 2 —T a Dy 7 E AT
HZEDBMONDHEIRER T ThHDH, If2 R~ T A
X HORIERBO~ 7 ZAET L E LTH GBI, 2
KIE~ 7 AR R 7 ) Y — 5 RNA, T bbb,
RAENHFRA 7227 V) — 2 RNA OHBFCRS L
TW5,

LAERE (RAESE) 12BW T, 5111 (534) ofEfl
L 72Atp7b BinFDE R~ v 2 OFRBIRRNT I L O
SR RE O, F~—h—L by VY
— LARNADRIE#IT -7,

Atp7b BAR T OREEERRIL, ARIEA~ 7 X (Toxic
milk) °t MEEF (7 4 VY U9R) I ETHL L,
SO ~OHEMEAFLE S, 2EIRER 2803k
& U CHMMkEE A E - I EtEoRRA 2o b
NEE I TV 5D,

41

REMHET L~ R (AtpTb R~ 7 X (FO {#4%))
DfFENT (NEF : R4 FE))

I () 12k ERLE 7z AtpTb B~ 7 A % [H
ST LA SR AE AT ZE AT I U, F OFME 21T 72 -
7o AN AtpTb DT 7 Y 8ITERZEA LTZ FO
~DRA2 1 BL, =7 V1 1ICEREZEAL
72 FO v~ U A1 4L%x, £, C5TBL6/] ¥ A
ERBLEAITV, Fl ~ 7 ZADMERLAZ1T 572, AtpTb %
B~ 2 (F0) TlX, EINCHBIT 57 7 LREICE
DERZEANLTNDEZD, WS ONOERT L LD
FATIRREL Ip o TNV D,

P () 12Xk 57 7 AfREDRITIEFIZH L, FO
HAROEIZIB N TS, T TISEE TR Y I
2o CWDHHEEMENH Y . FO A OEM ) & ER
<. FORBBOMNT 21T > 7=,

THIZH S LD, BEXVERENMED-T25581F, IE
WICPET DGO N ML W BER N> 2855813,
HAEREABEIZ 7B Z E VIR L 7=,

%

maternally inherited
N=5 g

BJ: Atp7b ZRVOR (FOR) @ & C57BL6/J T &BL
UTcBRDF1 BROREALE (N=5 f§) BXTAtp7b EEY
DR (FOtK) o & C57BL6/J Q@ EREULBEDFT 1K
DORfALER (N= 14 8

paternally inherited
N=14 i

Atp7b B FICEREZFFOARIEE~ T A (toxic milk)
TiE, AR EOERKEOLGEIT, ZOEFIT, &

[P EROAEICE D 6T FrAREIC B W TEBEIC

LT EMHBENTND,

LoT, AEL I () OFR L7 ApTb B~
U A (FO) X, ZRIFFATRETHLHLDOD, KE
IZIEVIREETH O ML D BRI I25GA T8
IBHAIZ BT, Toxic milk & [REEIC. REHEFE L ORE:
HHADOHFDORZIZ L HMREFIZ L DB METH S
EEZLND,

F72, TR ILHIT R LN, =7 Vo 848~
2D FFIIE . fRIRF OFT A I R IR S e o
e, =7 Y1 1 BB~ ZO[FEIL, 607’



RRENEEINT,

X: a) Atp7b THOYVVSZEEVYIR (1178 DEFIE®D
BE, ERBHREINERTETLND, b)Atp7b IOV V11
ZEVOR (11788 OFEOEE, FEDEFEAES
TOERIICEVWTE K DEERHFERTE D,

FRIZ Z O~ 7 APERH R ORBBL 2 FFO D)
DOWERZIT>T2, 1 1 7 Al W, IFlga I L
T DOEFBESE DR E 21T - 1=, FFIROSRE R 1L, B AR
ICHBL T4 7 (mr V8L R~ X)), 35(%
(=7 V1 1ER~YR) OFEER L,

Kk
300.0 |
*
250.0 1
200.0
150.0
100.0
50.0
exon8 mutant exonll mutant WT
N=10 N=7 N=3

X: Atp7b THOYVVBERVY DR (11 8& -N=10) .

Atp7b IOVVINZEERYOR (115788 -N=7) . &K
U, &R (1 25885 -N=3) OFHfEPICETNIIEE
(ng/9) »

350 *% *
300
Ted
~ 250
joly)
3 200
" 150
Lﬁ? 100
=50
<A
0 —
exon8 exon§ exonll exonll WT
mutant mutant mutant mutant e
°8 2 J ? N=3
N=4 N=6 N=4 N=3

X: Atp7b IOV V8EEVDR(1 17 Alh) DS (N=4).

42

Q (N=6) . Atp7b THVYYVIIERTHZ (115 AHH)
D3 (N=4) . Q@ (N=3) . BLUFER (1 27 88) O
G (N=3) OFFEPICEENZHERE (ug/g) » * P<0.01,
*P <0.05

Atp7b =7 V2 8 ERLBLIO Ap7Tb =7 V11
ZERART, & BT, ATl ORI IMED T A D F
KZ2fEOEMEE > TN D,

PRSIV TIE, MHEERFET D EEXLOND,




< SAICE R ISR R e s ) ) — 2 RNA D4R
A7 ) —=27 (B, R R4 AESE)

EAEAEICHA L7 ffE 0% 28 H LT, iz

DXLy RE D BRI T Y Y — A0 21T,

FInbxT Y Y — A RNA &RESglc, =7 VY
— ARNADR A S — 4 o — %R L 7= M &
B FEBUENT 21T > 1=,

SRAEEIZBWN L, BAERICBOCIER T3
BLTWAHH, Atp7b ER~ 7 AIZBWTCILEE T
FENIH S NHT 7 VYV —LRNA, BLO, B4
BNZ B W CEAR FRBDIE S TWD 3, AtpTb
BR<TACBWTOLTRANFEIS N TS T
7V —2 RNA OHBEEZIT T,

R4 FE 2BV TIE, BAER (N=3) LAtp7b =7 Y
V8 H < 7 2 (N=9) [ C. student t-test <0.05 7>,

REFEEDZ NSO N—TT, v~ v T ENERK
AT —2 o —Read FN10LL EOH O &I L,
103 fE @ small RNA NEIE I N7,

PP AR CRBEENZ W E 2O 7 VY — A
RNA OFE7EE T RBEZ TR LTS,

Speg21
2000
1500
1000
500
O —T— ]
WT exon8 mutant exonl1 mutant
N=3 N=10 N=8

R: B4R (10-125 88 -N= 3) . Atp7b THYVEE
292 (17BEH-N=10) . Atp7b THVYVIERY
w2 (117 B -N=8) [CBFZTHYY—LARNAORKE

=
o

Col26al

3500
3000
2500
2000
1500
1000

500

e

exonl 1 mutant
N=8

exon8 mutant

N=3 N=10

R: B4R (10-125 88 -N= 3) . Atp7b THYVEE
292 (17AEH-N=10) . Atp7b THVYVIERY
w2 (117 B -N=8) [CHBFZTHYY—LARNAORKE

=
o
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RIZ, AtpTb =7 Y 8B F~ T Z 2BV TEIG -3
BAKREICHEEEINDS Y VY —L RNA ([ZTOWT,
2 EE FRIZR LT,

Scp2

-

exon8 mutant exonll mutant
N=10 N=8

15000
10000
5000

0 —
WT
N=3

R: B4R (10-125 88 -N= 3) . Atp7b THYVE8E
292 (17BEH-N=10) . Atp7b THVYVIERY
w2 (117 B -N=8) [CHBFZTHYY—LARNADRKE

o

Zdhhc?2
8000
6000
4000
2000 -
0

exon8 mutant exonll mutant
N=3 N=10 N=8
®: B4R (10-125 88 -N= 3) . Atp7b THVV8E
YO (M 7A#B-N=10) . Atp7b IOV VIEEN
DR (M7 B#-N=8) [CEFBTOVY—LRNADKIR

=
o

AR\ B AR Th L 7= SRR DA A — T — 1
e H ATy VY — ARNAIZHOWTIL, KA
(RSEEFE) |2, RNA @ —RcHEEFHIY — v
(RNAfold) #HAWT, ~7 4% & DV miRNA &
LT a®RAENI D0ORIEEIT/20, miRNA
ThdHORLIX, B BB EZITH> THAI ¥
—7y MR T EH LT D,




D. E%

T/ VY —2 RNA Z M & Uz it Ay
TEMERETE DR D=1, WEEERE (50 3 4RF)
(CEVEHRBUEIC EE DWW T AR I3 AT T B et
WWE CTh LN T a2 itk 9~11 HO~ U A
BogEeL, Mik11 B, 15 BB XU 18 HIZHEW
MR LOTENEY (IR, IIsE5ER, IkR) 2
7YY — LEHTH (RS AR BEITHRAT T 8) ICE B L 7=,
B, T a RO EIT 0 (A, 0.5% 2 F Lt
a—AYEIR) . 300, 600, 800mgkg & L. #5
ANEIT 16mLkg & L7, 7o, ROKGIZ X DIRE
WHEEZHERT H72012, BEWE XOMRIEF D/ L
T OBREE AR LT, EOREE. 600mg/kg #E T
W1 BN AR S PASH AN 203 B1E2 S 41, 800 mg/kg BT
IXIEEAEDIRIENELE LTz, WREE BRI
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—ThdbT V) —ALRNAMN, A/NH /A K3DE;
T RBFERICHRE D s hbd =y VY —HNZBWN
THERMEE L 2500 /mad 5,

U AMEN DO 7 VY — 2 RNA Hifff (R3-4
R

] 37 & 3 A R AE AR SR T IS d8 O TERER S AL 72 IR
BTN E T, FESLEE R AT L O
FORERRS: oy T AlaTE R e ic s nwC s v
V= AOHBEELT O, BRI, BiEoLy A
U AEERITY, =7 Y Y — NHREEZIT, Nanosight %
iy VY — AOFEHHIRICKHT AT AKX T
0yT 4Ry AT ) =R LY HEES

T2 ) —ADREIEFH DT N EITD,

20— DR OTHIZ 1T 5.

ARV EAALT e ) v AR ORI
X 2 BE I I R IR R O OB T s
V) — L DIFEHT DT OFREHREGE (R 4 4EFE)

VBT TEER M BB & L C o B HECHE N E . I
a7 EOMEHEEEEZBRT LIV ke
Wz, 2SN aBITIiTCAPARKE L TERENT
W5,

AWFIE T, ~ 7 ADOMRE A CTH 4R R
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MOBITBIZ VT oz a#&E L, &5&4&E
PE11H) . 2NETICT Y VYV — MR EE D H HiF
BR1SH ., 3B X OMEAF LR IS8R S 41T D AER2
0RIZ, TN, BEWIER IO TFENEY (k
E\Wﬁ%ﬁ\%ﬁ>%i7yy~A%ﬁﬁmﬁﬁb
F7- BREREAWRT L7010, BEWE L ORI
O/ VT 1 FRIRE 2 RS LT,

1. HEdIH

1-1. #5yE

HIERTSEWE - SV afgt U oL
& ST ¢ Sigma-Aldrich Japan G.K.
CASE = : 1069-66-5

s 166.19

oy FES  WXBD4552V
HE : 99.0%

PR B, R
PRESM: - B, WREET

1-2. A
LH 0.5 W% A TF e o — 2wk (BER : 0.5%
MCIAER)

BIYESE BT L AR A
o hE&S . CAE0466

RN b
VEEOAF Ll — AL, B LN
OIROTZIER K (A ARIER T RS RS T
Y. 1y FEF1I76) ITIRA A THmSE-, =
NEGBRLLTAF LB L0 —AREMSE, HIZHE
?%f%%if&ﬂ%@ﬁ%kbko%%&\@@%
FL7,

1-3. #ZBRIE D 34T

18.75 mg/mL (300 mg/kghf) 3L T37.5 mg/mL (60
0 mg/kg) DHERIEIZ SV T, BATRE 2 HIE LT,
BARERUR DYEFE DFRRE I /T 5 EA12100.0% K Y
1022%TH D, WT IO AN GRE  FoREIC
ST HEEDN100% = 10%) Thol-,

HERERR « — M EEN BRSO 2 —

1-4. i FHEMW

EYFE . ~ A (SPF)

SeHt + C5TBL/6

B vy 7 Vs TRT MY — - Dy U RS
., EAREHFTE X —

TR S - MELOME . k1 1A

VEE : ZZBL FHIES2DL, 92T
i U740 « 460C

A4 LB O - BIMEIRk 28T, —eiRiE
OMREHERIC BT O WE 2 vz,

AL ¢ 1AL _E OMEPTIZ 12308 5 DL g 1PE % &
KRE ST, Bal BNICER R SN A2 A
BRSsr®Em e L, FOAEFE0OR & LT,
B ZRRBHEONLHE (BEIR0OR) Z & 12qTV, 4RO A
DIREZ K FEORENRERIE D B L 72D K
ICara—FEzRAn=7a v 7 0iTo7,
RREN XV E P~ LT,

1-5. fABEREE

RE (23 = 3C) | A (50 = 20%) . #=



[F1%% (10~150a1/10) | FEBH (1 B 128/, 07:00~19:00)
(R S - B iR B = T E LT,

fABEIIRE (27 02 A M, EAEHT7 7 1<) %
ANNT=T T AF w7 r— (W155 X D245 X H150 mm)
WAEBIETE Lz (B A2 BR<)

R EEREICRE-1 (y BREE . 4V = Z LRk
TEMREH) 2 AT L ARG AN THHE
WIS, BAKITEBRKEEICLY BRIZKE
KB SHT-,

BT ) v F A b E LT, IACUCOIESHIHE-
T, F—VOENOAT UL AR R Y TP CilEAR
& UL R# & A UsE4 DBiting board (3cmPU 7 D~ L
;— N ClUPrIc Lz b D) & L TH %

2. U VYV — LT R EGRER
?Eiﬁﬁ%\%ﬁﬁﬁ&@&ﬁﬁﬁk%ngwg
RE

P 5B IS G PR T PR IS T DR 23 IR L
BHEWRII VT 0 Ul N Y T AOMEETEVER O
R CTHAIFEIR LV IIA ETO3AME Lz,
B G mEII K E R G RBR Tt sl
HiEl GE3E) & L7,

2-2. BHIE

Be5HEL. FomEOROKEHEICE L T
fI7pmilRe O 5L Lz,

VT e R R U T AT KIS % E TR
TAHZENMOENTWNWS Z D, (EFTRAEH DI
BRIZHBLT 5 &5 2 5115800 mg/kg% % 5-FIRE72 16
mL/kgZ & GAREL Uiz, &5k, 7 1LF% 7 LE
VT EHWCTHERNICHEARR DS L7 (8:00~11:00
DM . B L okEiRE (FREAL 0 0.01 mL)
WY H ORE & B CEH LT,

2-3. b K OB K

Fe5-813300, 600K VN800 mg/kgD3FHE & L, ST
FREE 2 5 O BURHER IR A 2 5 i L 72 OREARRR & L 72,
T b, BEAARKHREE, 300 U600 mg/kghEIZiER1 1
HSRRRE, ARAR1S B SRR RE X OMEIR 18 H S & =
NENIT 72, F£72. 800 mg/kghbiZIXiENR18 B ik
MERE L,

HIRRAE = & DR BN HEB R A 4T (800 mg/kgl X5
A2 EZE L) & LT,

BERERR AR 1 ISR LT,

7272 Uy AR IREE . 300 &% 1N600 mg/kghlZ REEANFR
D OIS A T, ME ARSI EY A BN LT (i
BT TES B LB 2t T CHIM T

#1
B OB H | BRER | RE x| i
= R | & (ng/mL | &
(mg/kg (mL/kg |) 04
) ) VA
ivi
e
0 ?m'16 0 4 1 1101~1104
gﬂDl 4 | 2101~2106

52

gﬂDl 4| 3101~3105
300 EHDI 16 187514 1 4101~4107
gﬂDl 4 1 5101~5106
gﬂDl 4 | 61016105
600 EHDI 16 37514 1 9101~7106
gﬂDl 4 1 81018106
gﬂDl 4 1 9101~9106
800 | GDI |16 50 g [ 10101~101
g 08
B G- B TEAR L

ABER I L 0D i R F B IR AT 72 0 1 H400~12
00 mgTh 5, EMERELZS50 kg T DL, ZOET
8~24 mg/kglZAHY T 5, 7T a2 BEARAT I A
ALzt TR AFEHEOM, DEFRREKIAS OO
FIGRLHIE, QB JRIE TR & OISR & £
DOENRHEBLT D Z Lo TnDd,

AR TIE, R R BRI 5 R8I &
VHRIBDOx T V) — WD BESCHNFICH T DB LR
AT D70, BKEHBEDI3~T5E T, B ER -k
L 7= SCHRZMFIET 5300 mg/kg U600 mg/kg % £ 5-
THREZRIT -, 7238, 600 mgkgDFEHGIZXL->TH
FTEDTRO BRI BTEE L7272, 800 mg/kg
ZEmLi,

2-4. B DEIER

REICHOWNT, AT NN, Seasikie, &
B ATEN R ORI 72 & O—RIREE R BIEE LT~
Bex, BEMBEGIX1A3E, 5T, 5 EE L)
B E13BR% O/ (7277 L, 1R B SRR 4T iE
11 B i3 500, BEE% L ORRIMATO3E]) | Zofh
OHMIX1A 1A (GFRiH) 1772,

REIT, R0, 4. 9, 10, 11, 15, 188 (IE#E11
H 5 RE S QMRS BRI BRI X Z N E VR 11 Y
15H F£T) D07:00~12:30D ] ($¢5- 81/ 313 8 5-8511)
WZHIE L7z,

F7-. WEHET (EROANOERIIE) OEH
& ZFH Uiz,

2-5. Hlfa

R B SRR O K4~TH L 0 | dEIR11 B O# 5%
1R O S GFA&IPHC0E5%Y) ICBW T, £ Y 7L
Z W AR I ELE ) & L CIE RENR
MO AREZR IR BRI L 7-1% . MEREWIRZ U1 L C ik
T K0 220 S (koM 3%, e L OMEEN O T
TN E AR A SR B ER LT,

RS B HB RO L 6BNTANR1S B o, fE4E18 A #
HEDE5~601 (800 mg/kghEiX8f) IXLEIRISH D, W
T HIFEL BIZERM L8 & 13IE R CREZ (09:
%%Z$®ﬁnaﬁﬁmﬁm&mmbf£%%éﬁ\
HE L7,

?%%Iﬂﬁﬁﬁﬁm%¢iﬁyy~bﬁﬁ%ﬁﬂ
HIRRERIZ B OFEA WIRACBIZL LT, HRO
RS A WERR LT, ARIRDSER SO LT BEMIC DWW T



. FENOAEFRIEE, EERE - IBIREEHE - 72
LT, AETEIR IR L BB TR - IEIR OB A B IR S & L
7.

WIRAIIZ B R VGO AR WEM OF 1T, 2%NaO
HAKISIKIZ L0 B L L CHEREMN O ELBIZE L
7o BIRENIDNTRD BV WEII I AT & W L7,

2-7. FEMWME R 7 VYV — M AR O ALER

MikzERY) 7oL RS (X 7 KE) I
B L., IR T300LL BiE Liztg, =008 (4°C,
6000 xg, 257[f) 12 XV & 2157, 5 bii- g
BHIRERE =, URHRERE S, BB, R =,
BiAEA R, WA ZHTE LT L2 Lz ¥
VNIRRT 22— T I AL, HITEREE T-80°C D%
W (FFRAE : —70°CLLT) ITIRfE LT~

2-8. ¥k, MBIRIMHE (GD18) | JEIR
JiG A% DER-HL

1) £REH K OBREUEE 5

BB B SRR & RE44]

B 51058 (09:00~12:000D )

AEHR1S BSRRAE « R4,

R B3 EYIBE & 1ZIE[R U
(09:00~12:00D )

IR 18 MR « B HE4H] (800 mg/kghEIX8MHI) |
IEAR11 B R EEIBR & IXIETR CREZ (09:00~12:0000 )

2) RIGEEAL (Vo 7L) OFRER

(a) HEBR11 Bk

TFEEEAUIRE L. UPEESERICH S SRR R
L7, £Dth, ABEETRE ANT-> ¥ — LTI
R AU U, IRIR & R Z 0B L7, BRI
PER2255 B L E IV FENRNA later & 10% U o Flfe
A~ R EWT-LIZ1S mLoa =V F o —7
WA U=, IBIRIE10% Y v EekEfEiR /L~ Y ik ClE
E. TEREBIE A i LT-,

(b) HEUR15 B HIRRRE

TEUREN) O 7 BEZ YIRS . INEEZEREI D ZMH > & )
BIL., NUT7TF v TEKERY 7o L BRES
(& R AE) \TERE U=, SFAK R L 7214 .
PN SN IE R OR AR L, R
R L e 2B L. (BRI EE 2T L, RERITE
B 2EI L, FHZENRNA later & 10% Y > BETE
R~ AT L2115 mLO a3 = )LF o —
TIRE L=, EkidmLoyEE (4° C. 6000 Xg, 2
45 #. Fi5E2 ) TF o T THEUNRTIERET =
— 7B LT, BBIRIZ10% ) iR L~ ) R T
Eﬁ%;ﬁm%ﬁ%@%ﬁﬁﬁmﬁaL“%%ﬁé%
e L7,

(c) {EHR18 HIMRAE

AREN) O 7= BEA BB L, JRsHEERIC e ST
MR 2 WGt IR IR OSEER 2 YIBE L C SHENK 2 Y)W
L. I L2 za ~ RV A L e~~~ b7 U v
N EME 2 W CRIEEZR MR D £R1 LU 7=, MiiZA Y
7a v L BIRER (F R RIGE) (TR L, g
BE (4°C, 6000 Xg, 257[) IcLvmgEE L, RY T
F o T THUNRTBERET 2— T LTz, BRItk
DOIERITERZZTHL . 10% U U IREE R L~ U iR
THEER . BRI OPASIRIEIZE R L., R ZR
2 i L7,

(GD11, GDI15) .
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Tz, BRITEEZ RS, JIFTWE2DE L, Z
FLFILRNA later & 10% V ViR /L~ U K %
7Z2L7715 mLOa=hLF 2—T1{RE LT,

3) aEE S

FOK TR IR AR, ek K OBE V. = Filkh &
FEREHLIEZLOE T L LY I VEITIGI L
77 BB L, EIRE 5 ENEWE R TE T E A
T TEBRIFRR L, EREFITILLTORUEST

VEFIRIRZ B0 iR -7,
2
b | R | ERE S
(mg/kg) | 1]
0 GD11 101~
GDI15 201~
GD18 301~
300 GD11 401~
GDI15 501~
GD18 601~
600 GD11 701~
GDI15 801~
GD18 901~
800 GD18 1001~

BERE . A 7 T T ORTNEIL, o7 r
BN OB ORE & MO T TR LT,
Thbbh, -NEFEACOIRIR M, 203868, 3130
(RNA later) . -4IXM5ME LERBIL 7,

BT B | PRAFSRME
FAIMR IR mAE | -1 (-8
0°C)
(S 2 E¥I
6% (RNA later) | -3 T
JEAE (10% D~ Bete | -4 =R
B~ U %)
2-8. HEFHLEE
-MiTOX-BOZO> A7 2 (Version 9.3.1.1., =HE&S

AT LR A AL)

3. VT R OSSO REM IR S KOV
N T DI FE TR

VT a g F OB ORI (FR9~11 1 £ T)
DIFIRMEBMWIC 35 L IS - IR~ EER %2
B LR o, BEMW g I N F DG I
DOV TaBREZET DI EICL 0, #EwmE
DOUEYREM I3 1T 2 BRIk 2 54l L 7=,

?Lﬁﬁﬁ%\%ﬁﬁﬁ&@&ﬁﬁﬁk%ngwg
R
2. 7V — MR FEER & [RAR

3-2. BHIE
2. =7 YV — MRNTHEER L [FEE (2-2.20)

3-3. 5B OHEERL

B 58133002 (%600 mg/kg D2EERER L & LT=, 1REY
720 ORJRRRSIHEBN S A SIE & LTz, BEMER A 3
R L7,

(2-1.2H)




3

&KERE | RE & 57| ZRR | BE S
(mg/kg) | (mg/mL) | & SRR

(mL/kg)
300 18.75 16 5 1101~1105
600 37.5 16 5 2101~2105

w1%5gﬁim%
BRIV DB IARE X1 400~1200 mgTH 2, I
EM@%SO kgl H L, CORI8~24 me/kglAH
T2, ZOROSLT kR RN R L7 b
~TIE o FHED M, 'L\Eﬁfjﬁrﬂﬁ(?ﬁ#@'uﬁﬂ‘/%f’
FRIE, MHEL, JRIE N7 EONRATEEFF OIS H
B2 nmbnTng
Dawning et al. (7%1) IZ J:ﬂ’bii\ 800 mg/kg X 1%400
n@@@Aw7n/&%ﬂ%mﬂwﬂfﬁﬂ@H)®
ZHEEEN G- L7z R, BHE. g K OfR O #F
ﬂ% %&iéhfb\é AFRBRIZBWTIE, S, BAfE
IRFCERREI\CB T DRI M ORIROT Y VY — D
BRI T DB e it 2720, BRHED]
6~100f%5C, MRIICHBAE 2 #&Ltiﬁﬁfﬁ
95400 mg/kgh 800 mg/kgs % 59 HHEZ X T T,
FERRIZBE 52179 L. 800 mg/kg TlI#al 5 CREE)
WML L, O TIILERTKEEHL O
HLWEHEINTEZ LD, HFHEEE600% 0300
mg/kglZZEH L7z,

(1) Downing Chris, Biers Jami, Larson Colin, Ki
mball Alexi, Wright Hali, Ishii Takamasa, Gilliam Da
vid, Johnson Thomas: Genetic and Maternal Effects o
n Valproic Acid Teratogenesis in C57BL/6J and DB
A/2] Mice. Toxicological Sciences. 116 (2) 632-639
(2010).

3-5. BB

GV InAON W%% SeEfRHE, BB ITEN L ORI
R ED—IREA B Ui, BlEIT, BEHIF TR
H3[al, #5710, &EE% MK ORE5 1308 H%OM (72
72 U, dEiR11 BB G-Ri, BEG-E% K O AT o3[E]) |
ZOMOWIRNZIA1E (GFET9) 1772,
REITIENE0, 4. 9. 10, 11 H D07:00~12:30D[8] (#
SR TR X ET) CHNE L,
ﬁmwamMg%&ﬁLﬁm%@%t%%i1&&m
§WELK%%\%LVE%ﬁT XD o

3-6. kg K OV EEIER

R B OB 5% 1M O S GFRHEIPH60E 597)
WZBWT, A Y TNV T CRARIEETIZ T~
FU T AR Y B VDT RENRD S Al RE 72
R0 ERifl GRS O Y 2 &8 L, IKHERE L m A
B AR HICER UT2) Licte, MERENIRZ WK U ik
MGz &0 220 S, RAN e MafzeN e OMEEN o 3=
AN E AR 2 BB LT,

F 72, 800 mg/kgx % 5- U= 1B BE =B %, 56 H.4%
LN, I AT o 7203, Bt T _RE B IR 5
;J/Liﬁfﬁo 710 A TIIFE TS >— R R o Fwy
bR SN o 72, 800 m /kg%?ﬁﬁbﬁEt L7721
Bl D— R EBIES  AREJIE, FIRPT I DWW TR
Dﬁ%@#%ﬁ)% ﬁ %L?‘:o

FIRRERIC, AR OF A2 RIRAICEIZE L T, RO
7%%nbtoﬁ%ﬂmw%ntl%%_owfﬂ
FENOAETEIRIR S, IR « BRIRE A HE - 3edk L
Too ZEFIRIE LRI - R R O BRE L LT,
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WIRAIIZ B RN B WEM) O 7-E1E. 2%NaO
H/KIEIKIZ L 0 B L L CHEREN O A A2 B2 L
71:7_0 %FA B’LLZ))DAL‘&) %ﬂiﬁb@b% iTﬁEk#”[—ﬁ L/f\—o
t%% R EN N ﬁﬁb 556.1.3TE CTHRIM L.
msﬁuﬁof@ﬁbtm & & LI BRIGATIC
%Hbtoww% %fﬂmwen&w@%®%a
TS FEIE L. TKEVEHIHIE G L Lo T,

3-7. REEhY i A RS E RO AL
m&%TJ7HEV/i*“L%LJ;u THE (4°C,
6000 xg. 257[H) 12 ST, 1557 e
BHIFBRE 5. T*mlﬁ%fﬂ;ﬁ @J%%'é%\ aEbE . BRI
FEH B, RIS, BB 2R L2 7~ L& AL fF L
72K 7o B L CRIREHIC AL, HIER £ T-80°C D
BE GFARE - —70°CLLTF) ITRIELT-,

3-8. B OEHR

1) £REH K OBREUEE A5

RITE - &RESH, Fcfkfe 5 1Rt

2) R DOEREL
%%@?@%%\Wﬁ%ﬁk%ﬁﬁw%ﬁ%%ML
SEELT.
MBIRIZENEFNREEEZ2 7V LIz o 7 VEI
fEBNZULH L, EREZ T LT,

3) AEHE S

RELE L, BERE S ENEME RTE T ENA 7
VTEBEEIRLT,
%F%ﬁi3mmy@#mm$#%\wm@@ﬁ
301D B VAR EIZH VRS T2,
%f%a‘ﬂ47/umﬁfrﬁmﬁ%i‘&/7w
BENOREIOEEZ INTORT TR LT, T72bb,
I RN P EONEKE TH - T,

4) YTV OLRE

ETOY 7 IOVEITHIE F T-80°COMmHE (FFA
fiE : =70°CLAT) (ZHR1F L7T=,

3-9. RREhY A Fh R B K OV V2 A i R E
Aﬁi%fAﬁT/)% Fr o H—o 1T
AT ERE L,

HIE RSN E, ARE, KBRS ORI D 5 6

EARZE 5 D3N3 70> B 15 B 4072 TKERE 2 78 ot 52
L7,
I
kv~ 777 =207 NERESHT (LC-MSM
S) &
g K OIEC A—T1—
WUEMR S 7 DHVE &5 HrEF (MS | Waters Corporat
/MS) ion
T —HALELY T | MassLynx | Waters Corporat
4.1 ion
FEER 7 v~ 2727 (HPLC) | Waters Corporat
ACQUITY UPLC I-CLASS ion

HEXNEWE . VT afi
FEAEW)'E - valproic acid sodium salt
oy &S WXBD4552V
HEHABAREL © 0.8677 (=144.21/166.19)
NAEHEYE : Diclofenac sodium salt
= &5 PTE3B

B, SO N F— g VIVEEE (R3ERE) 12




Ehg L TW5,

(fEE O ECE)

B F2BR O FHE R OV IS LTk, BREng O
AR E 2 01TV BB OBFZEREEI A E D
LB EBRICBET 2 HE., TRt AT L7z,
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C. MERBRERVOELE
o« AR TR A7 TR B BR Y O RN [ 7 B SR

ZoEEl (R3 FEJE - FIB)
1. WY

AIFFRIC BT DIFRI I 7 >V > — AT IR
H., HIEISABLOWFIEISAZFEL TW5,
IR FEE DOFATHIZEIC L VRIS D=7 VY
— MR PT — 2 N D 2 & D SEEITITE
15HICCREHZBELL 72,

2EMIChE Y R A2 EE L2, TSR b AT
IRL TV,

2. HEhEIL

RIS . DER LTS K OVE RENIR DS & O£ % 3 A
7=, EMEhRE A5 2 L D IMIKR Y & —ELS
T 5 =D RERD HERILT 5 Z LT Lz,
AN UNa AW OImLy Y I T L, 1.5 mL
F a2 —7ZEREL L T, 1000GIZ T34, L, i
WEZ B LT~ AEIT 2 o X B E D15 mLTF =
— 7L, -80C DRI E LT,

3. TENEYMORIL

ERNMNEBEIZEDETCTFENEMEF% 5. PBS
AV IEE > ¥ — L (110x10 mm) FZ T 5 BE % 6l
IRE AT I B ISy MO T A R
ZUIBA L. 1R SHOFEEENSElN Y B
k (NO.7) Z HW T EBED B RIS, PBSAY D
N MY TF 4 w2 (35x10mm, sterile, Falcon) (2>
iz,

PBSS A TWARWBIDX MY F ¢ v 2N T
W~ a A7) o 7N THINIAR &
WAL, 250uLD T v 2y KL T F 2 — 7 Z N TEN
WAL, FKRERELTZ,

FOKEREUL ., INEEEE AR L, I8, JREEZERRIS
F O3, FEN25 mLOAR Y e L
F 2 —TIZ AT,

BB, ETCOF 2 —7 1A E RN EE 2 1T
L. REMEERICHEREEZHE L., TOELZRD
THBIEE S LTk LT,

4. < AMFEB L OTENEY (IIEFER, 2K,
e, B6H%) o v Tafgd b U T ARERIEEOSY
WX F—a v

Mg, FEAK, M, M, DNEER O &R O RE
(fff, 2F/K : 1.00~2.00 pg/mL, KRR, BAMZ. BRI
FE : 2.00~4.00 pg/mL) IZH1T DEEILENE I,
92.5~114.0%. 94.5~105.0%. 93.5~110%. 88.0~
105.5% M O85.7~114.5% & 720 . Wi 00 H) E AL UE
T Uiz, 9o T, MEROBEBREIIEFTHD
EHlr L7z,
NYF—a VHEE GRIRME, REROERE) 23
PIERAEZ 7 Lo o, RRPEEIE~ U A,
K 1 1.00~2.00 pg/mL, TEHWNAEY : 2.00~4.00
pg/mLOEFHIZ T 7 m iR EREICHEHA TE 5
&l L7z,

56

1. =7 VY — LT HaCEHR BGRER

1-1. —fRRER X OMAEHER

800 mg/kgfE D 163 FIEIFR G- (WEIRIA) DI hb-1%
I3REFIICIEAA 2 L, B 52RICELE L7z, HIMT
IFAIRA R 1T N2> T, SEEHNTIZAIRM
ICERDRBD v, HIRDPHER SN,

I O—BREEIT, 800 mg/kght: Tl G- Wi
(HEHRE9-11 H) D5 1~3FE1Z B 5 EE O H
HUNIIERAANEIE BB ST,

SEAASEE FRAE . 300 % 1N600 mg/kght Tlk, W o)
WNZ b — R RBICERE XA Do T,

1-2. {KE (Table 1)

800 mg/kghF Tl &EGWIM (FEIR9-117) KU
BT %M (R11-18 H) OREIZH I a)
MBI,

AR IR . 300/ 18600 mg/kghE TiE, W Lo H)
N HIREHER IR X bR oTz,

1-3. %
W OEMIC & FIRAT RIS B F XA SR

—o

1-4. 7 EUIBHPT AL (Table 2)

800 mg/kghf Tl FEICHR - fR A Z B NME 7 23 A

%fkﬁ\wfn@%ﬁm%%iﬂﬁmﬁan&#
D72,
BEAASEE FREE . 300 K% 1M600 mg/kght Tlk, W OEY)
26 W OB EIZEAT R B 134 b g, Rkt
FERE N U300 mg/kghE Tld, WL o gz & 43 52
L SN2 -T2, 600 mg/kght TiE, #EHR15HH
BEEDIIENE (BBIEHE S @ 8104-R2, EKE S : 819)
THRRE S AR R A DT,

1-5. /NG

VT e 5% ORI, 15 %X D8 H 12300 mg
/kghER 0600 mg/kght DE4ICDOREEBN 1> & Z 1
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Table 1 -1  Valproic acid: Sampling of maternal serum, amniotic fluid, fetal plasma and placenta
for analysis of exosomes by orally administered in mice
Body weight (necropsy group on GD 11)

(1) Valproic acid 0 mg/kg (vehicle control)

/Day Body weight
Animal No. 0 4 9 10 11 gain(9-11)

1101 21.7 22.5 24.2 25.2 26.5 2.3
1102 22.5 22.5 25.8 26.5 27.8 2.0
1103 19.4 20.2 22.7 23.9 24.4 1.7
1104 19.7 20.6 23.3 24.2 25.4 2.1

n 4 4 4 4 4 4
Mean 20.8 21.5 24.0 25.0 26.0 2.0
S.D. 1.5 1.2 1.3 1.2 1.5 0.2

(2) Valproic acid 300 mg/kg

/Day Body weight
Animal No. 0 4 9 10 11 gain(9-11)

4103 20.1 20.2 22.8 23.5 22.8 0.0
4104 20.7 22.5 25.5 24.6 25.5 0.0
4105 22.3 25.2 25.5 26.4 1.2
4106 20.1 23.4 24.2 25.3 1.9

n 2 4 4 4 4 4
Mean 20.4 21.3 24.2 24.5 25.0 0.8
S.D. 0.4 1.3 1.3 0.8 1.5 0.9

(3) Valproic acid 600 mg/kg

/Day Body weight
Animal No. 0 4 9 10 11 gain(9-11)

7102 20.8 21.6 25.1 26.2 26.6 1.5
7103 20.5 21.8 25.9 25.0 25.9 0.0
7105 22.6 25.2 25.6 27.1 1.9
7106 20.8 24.3 25.0 26.2 1.9

n 2 4 4 4 4 4
Mean 20.7 21.7 25.1 25.5 26.5 1.3
S.D. 0.2 0.7 0.7 0.6 0.5 0.9

n: Number of dams



Table 1 -2 Valproic acid: Sampling of maternal serum, amniotic fluid, fetal plasma and placenta
for analysis of exosomes by orally administered in mice
Body weight (necropsy group on GD 15)

(1) Valproic acid 0 mg/kg (vehicle control)

/Day Body weight
Animal No. 0 4 9 10 11 15 gain(9-11)

2102 20.6 21.5 24.6 25.7 26.5 31.5 1.9
2103 20.0 21.2 23.7 24.7 25.5 30.4 1.8
2104 19.2 21.2 23.5 24.6 25.7 30.3 2.2
2105 20.0 21.0 23.8 24.6 25.7 31.0 1.9

n 4 4 4 4 4 4 4
Mean 20.0 21.2 23.9 24.9 25.9 30.8 2.0
S.D. 0.6 0.2 0.5 0.5 0.4 0.6 0.2

(2) Valproic acid 300 mg/kg

/Day Body weight
Animal No. 0 4 9 10 11 15 gain(9-11)

5102 21.0 21.9 24.1 25.5 25.6 29.3 1.5
5103 19.6 20.0 22.9 24.0 25.4 31.3 2.5
5104 22.9 23.1 25.5 25.1 26.3 30.3 0.8
5105 21.9 23.2 25.9 25.6 26.0 32.5 0.1

n 4 4 4 4 4 4 4
Mean 21.4 22.1 24.6 25.1 25.8 30.9 1.2
S.D. 1.4 1.5 1.4 0.7 0.4 1.4 1.0

(3) Valproic acid 600 mg/kg

/Day Body weight
Animal No. 0 4 9 10 11 15 gain(9-11)

8102 21.9 22.3 24.6 25.4 26.7 31.3 2.1
8103 19.5 19.8 22.3 22.9 24.1 28.7 1.8
8104 20.3 21.0 23.1 23.0 24.1 28.3 1.0
8105 19.2 19.3 21.9 21.5 22.0 26.4 0.1

n 4 4 4 4 4 4 4
Mean 20.2 20.6 23.0 23.2 242 28.7 1.3
S.D. 1.2 1.3 1.2 1.6 1.9 2.0 0.9

n: Number of dams



Table 1 -3

for analysis of exosomes by orally administered in mice

Body weight (necropsy group on GD 18)
(1) Valproic acid 0 mg/kg (vehicle control)

Valproic acid: Sampling of maternal serum, amniotic fluid, fetal plasma and placenta

/Day Body weight
Animal No. 0 4 9 10 11 15 18 gain(9-11)
3101 20.8 21.7 24.3 26.0 26.0 31.8 38.0 1.7
3102 20.9 21.2 24.0 24.8 25.7 32.9 38.0 1.7
3104 19.2 21.6 24.7 26.4 27.1 34.1 40.4 2.4
3105 19.4 20.9 23.5 24.6 24.7 31.2 36.0 1.2
n 4 4 4 4 4 4 4 4
Mean 20.1 21.4 24.1 25.5 25.9 32.5 38.1 1.8
S.D. 0.9 0.4 0.5 0.9 1.0 1.3 1.8 0.5
Dose : Valproic acid 300 mg/kg
/Day Body weight
Animal No. 0 4 9 10 11 15 18 gain(9-11)
6102 20.9 20.8 233 233 24.0 29.6 353 0.7
6103 20.7 22.0 25.5 25.0 25.2 31.0 36.2 -0.3
6104 20.2 20.4 23.5 24.5 24.8 29.6 34.8 1.3
6105 20.1 21.0 23.0 23.4 23.6 28.8 33.2 0.6
n 4 4 4 4 4 4 4 4
Mean 20.5 21.1 23.8 24.1 24.4 29.8 34.9 0.6
S.D. 0.4 0.7 1.1 0.8 0.7 0.9 1.3 0.7
Dose : Valproic acid 600 mg/kg
/Day Body weight
Animal No. 0 4 9 10 11 15 18 gain(9-11)
9101 20.4 20.5 23.5 24.4 233 27.4 322 -0.2
9102 19.2 20.1 22.6 22.5 23.2 28.6 35.1 0.6
9103 20.7 21.7 24.2 24.0 253 29.3 34.2 1.1
9104 20.2 20.7 22.2 21.8 21.8 28.2 33.4 -0.4
n 4 4 4 4 4 4 4 4
Mean 20.1 20.8 23.1 23.2 23.4 28.4 33.7 0.3
S.D. 0.7 0.7 0.9 1.2 1.4 0.8 1.2 0.7
(4) Valproic acid 800 mg/kg
/Day Body weight
Animal No. 0 4 9 10 11 15 18 gain(9-11)
10101 25.4 24.5 24.9 29.9 36.9 -0.5
10104 a) 22.0
10106 23.1 22.0 22.3 22.7 24.5 -0.8
10108 22.5 21.5 21.9 23.7 25.3 -0.6
n 4 3 3 3 3 3
Mean 23.3 22.7 23.0 25.4 28.9 -0.6
S.D. 1.5 1.6 1.6 3.9 6.9 0.2

n: Number of dams
a): Died on day 2 administration



Table 2-1 Valproic acid: Sampling of maternal serum, amniotic fluid, fetal plasma and placenta
for analysis of exosomes by orally administered in mice

Cesarean section data (necropsy group on GD 11)

(1) Valproic acid 0 mg/kg (vehicle control)

Number of Number of Postimplan- Number of
implan- resorptions tation loss(%) live fetuses
Dam No. tation Total Total a)
1101 9 (8/1) 1 11.1 8
1102 10 (6/4) 0 0.0 10
1103 8 (3/5) 2 25.0 6
1104 10 (5/5) 0 0.0 10
Total 37 3 34
n 4 4 4 4
Mean 9.3 0.8 9.0 8.5
S.D. 1.0 1.0 11.9 1.9
(2) Valproic acid 300 mg/kg
Number of Number of Postimplan- Number of
implan- resorptions tation loss(%) live fetuses
Dam No. tation Total Total a)
4103 7 (2/5) 3 42.9 4
4104 9 (4/5) 0 0.0 9
4105 9 (72) 1 11.1 8
4106 8 (5/3) 1 12.5 7
Total 33 5 28
n 4 4 4 4
Mean 8.3 1.3 16.6 7.0
S.D. 1.0 1.3 18.4 2.2
(3) Valproic acid 600 mg/kg
Number of Number of Postimplan- Number of
implan- resorptions tation loss(%) live fetuses
Dam No. tation Total Total a)
7102 11 (7/4) 0 0.0 11
7103 9 (72) 1 11.1 8
7105 9 (5/4) 0 0.0 9
7106 9 (4/5) 0 0.0 9
Total 38 1 37
n 4 4 4 4
Mean 9.5 0.3 2.8 9.3
S.D. 1.0 0.5 5.6 1.3
(/) : Right/Left

a): (Number of resorptions / Number of implantations) x 100

n: Number of dams



Table 2-2 Valproic acid: Sampling of maternal serum, amniotic fluid, fetal plasma and placenta for analysis of exosomes by orally administered in mice
Cesarean section data (necropsy group on GD 11)
(1) Valproic acid 0 mg/kg (vehicle control)

Number of ~ Number of Fetus data (right in the uterus) Fetus data (left in the uterus)
live resorptions  Loc. C Loc. C Loc. C Loc. C
Dam No. fetuses S.No. S.No. S.No. S.No.
1101 8 1 R-1 A 101 R-5 A 104 L-1 A 108
R-2 A 102 R-6 A 105
R-3 d R-7 A 106
R-4 A 103 R-8 A 107
1102 10 0 R-1 A 109 R-4 A 112 L-1 A 115 L4 A 118
R-2 A 110 R-5 A 113 L2 A 116
R-3 A 111 R-6 A 114 L-3 A 117
1103 6 2 R-1 A 119 L-1 A 121 L4 d
R-2 A 120 L2 A 122 L-5 A 124
R-3 d L-3 A 123
1104 10 0 R-1 A 125 R-4 A 128 L-1 A 130 L4 A 133
R-2 A 126 R-5 A 129 L2 A 131 L-5 A 134
R-3 A 127 L-3 A 132
(2) Valproic acid 300 mg/kg
Number of live. Number of Fetus data (right in the uterus) Fetus data (left in the uterus)
fetuses  resorptions Loc. C Loc. C Loc. C Loc. C
Dam No. S.No. S.No. S.No. S.No.
4103 4 3 R-1 A 401 L-1 A 403 L4 d
R-2 A 402 L2 d L-5 d
L-3 A 404
4104 9 0 R-1 A 405 R-4 A 408 L-1 A 409 L4 A 412
R-2 A 406 L2 A 410 L-5 A 413
R-3 A 407 L3 A 411
4105 8 1 R-1 A 414 R-5 A 418 L-1 d
R-2 A 415 R-6 A 419 L2 A 421
R-3 A 416 R-7 A 420
R-4 A 417
4106 7 1 R-1 A 422 R-4 A 425 L-1 d
R-2 A 423 R-5 A 426 L2 A 427
R-3 A 424 L-3 A 428
(3) Valproic acid 600 mg/kg
Number of live. Number of Fetus data (right in the uterus) Fetus data (left in the uterus)
fetuses  resorptions Loc. C Loc. C Loc. C Loc. C
Dam No. S.No. S.No. S.No. S.No.
7102 11 0 R-1 A 701 R-5 A 705 L-1 A 708 L4 A 711
R-2 A 702 R-6 A 706 L2 A 709
R-3 A 703 R-7 A 707 L-3 A 710
R-4 A 704
7103 8 1 R-1 A 712 R-5 A 716 L-1 d
R-2 A 713 R-6 A 717 L2 A 719
R-3 A 714 R-7 A 718
R-4 A 715
7105 9 0 R-1 A 720 R-4 A 723 L-1 A 725 L4 A 728
R-2 A 721 R-5 A 724 L2 A 726
R-3 A 722 L3 A 727
7106 9 0 R-1 A 729 R-4 A 732 L-1 A 733 L4 A 736
R-2 A 730 L2 A 734 L-5 A 737
R-3 A 731 L-3 A 735

Loc. : Location in the uterus, C : Classification, S. No.: Sample number
A : Live fetus, d : Dead fetus



Table 2-3

Valproic acid: Sampling of maternal serum, amniotic fluid, fetal plasma and placenta

for analysis of exosomes by orally administered in mice

Cesarean section data (necropsy group on GD 15)
(1) Valproic acid 0 mg/kg (vehicle control)

Number of Number of Postimplan- Number of Fetal Placental
implan- resorptions tation loss(%) live fetuses weight(g) weight(g)
Dam No. tation Total Total a)
2102 8 (3/5) 0 0.0 8 0.33 0.10
2103 8 (4/4) 1 12.5 7 0.34 0.13
2104 9 (6/3) 1 11.1 8 0.29 0.09
2105 7 (5/2) 1 14.3 6 0.37 0.09
Total 32 3 29
n 4 4 4 4 4 4
Mean 8.0 0.8 9.5 7.3 0.33 0.10
S.D. 0.8 0.5 6.5 1.0 0.03 0.02
(2) Valproic acid 300 mg/kg
Number of Number of Postimplan- Number of Fetal Placental
implan- resorptions tation loss(%) live fetuses weight(g) weight(g)
Dam No. tation Total Total a)
5102 8 (5/3) 3 37.5 5 0.35 0.11
5103 9 (5/4) 0 0.0 9 0.33 0.10
5104 8 (4/4) 2 25.0 6 0.35 0.09
5105 9 (712) 0 0.0 9 0.30 0.09
Total 34 5 29
n 4 4 4 4 4 4
Mean 8.5 1.3 15.6 7.3 0.33 0.10
S.D. 0.6 1.5 18.8 2.1 0.02 0.01
(3) Valproic acid 600 mg/kg
implan- resorptions tation loss(%) live fetuses weight(g) weight(g)
Dam No. tation Total Total a)
8102 8 (2/6) 0 0.0 8 0.34 0.10
8103 9 (6/3) 0 0.0 9 0.29 0.09
8104 8 (7/1) 0 0.0 8 0.24 0.07
8105 7 (5/2) 2 28.6 5 0.33 0.08
Total 32 2 30
n 4 4 4 4 4 4
Mean 8.0 0.5 7.2 7.5 0.30 0.09
S.D. 0.8 1.0 14.3 1.7 0.05 0.01
(/) : Right/Left

a): (Number of resorptions / Number of implantations) x 100

n: Number of dams



Table 2-4

Valproic acid: Sampling of maternal serum, amniotic fluid, fetal plasma and placenta

for analysis of exosomes by orally administered in mice

Cesarean section data (necropsy group on GD 15)

(1) Valproic acid 0 mg/kg (vehicle control)

Number of Number of

Fetus data (right in the uterus)

Fetus data (left in the uterus)

live resorptions  Loc. C FWw. P.W. Loc. C FW. P.W. Loc. C FW. P.W. Loc. C FW. P.W.
Dam No. fetuses (2) (g) S.No. (2) (g) S.No. €] (2) S.No. (g (2) S.No.
2102 8 0 R-1 A 0.33 0.10 201 L-1 A 0.32 0.10 204 L4 A 0.34 0.12 207
R-2 A 0.23 0.08 202 L2 A 0.36 0.10 205 L-5 A 0.34 0.10 208
R-3 A 0.33 0.11 203 L-3 A 0.37 0.11 206
2103 7 1 R-1 A 0.33 0.14 209 R4 A 0.29 0.11 211 L-1 A 0.37 0.12 212 L4 A 0.35 0.18 215
R-2 A 0.33 0.12 210 L2 A 0.34 0.11 213
R-3 d L3 A 0.38 0.10 214
2104 8 1 R-1 A 0.27 0.08 216 R4 A 0.32 0.08 218 L1 A 0.32 0.09 221
R-2 d R-5 A 0.33 0.09 219 L2 A 0.33 0.09 222
R-3 A 0.24 0.08 217 R-6 A 0.27 0.08 220 L-3 A 0.26 0.09 223
2105 6 1 R-1 A 0.34 0.07 224 R4 A 0.39 0.11 227 L1 A 0.37 0.09 229
R-2 A 0.41 0.10 225 R-5 A 0.35 0.10 228 L2 d
R-3 A 0.38 0.09 226
(2) Valproic acid 300 mg/kg
Number of ~ Number of Fetus data (right in the uterus) Fetus data (left in the uterus)
live resorptions  Loc. C Fw P.W. Loc. C FW. P.W. Loc. C FW. P.W. Loc. C FW. P.W.
Dam No. fetuses (2) (g) S.No. (2 (g S.No. (2 (2) S.No. (g (2 S.No.
5102 5 3 R-1 A 0.35 0.10 501 R-4 A 0.38 0.12 502 L-1 A 0.36 0.12 504
R-2 d R-5 A 0.32 0.09 503 L2 A 0.34 0.10 505
R-3 d L3 d
5103 9 0 R-1 A 0.29 0.11 506 R4 A 0.31 0.07 509 L1 A 0.36 0.09 511 L4 A 0.33 0.10 514
R-2 A 0.36 0.11 507 R-5 A 0.33 0.10 510 L2 A 0.35 0.09 512
R-3 A 0.36 0.12 508 L3 A 0.30 0.08 513
5104 6 2 R-1 d R-3 A 0.37 0.12 515 L-1 A 0.37 0.09 517 L3 A 0.31 0.08 519
R-2 d R-4 A 0.31 0.09 516 L-2 A 0.35 0.08 518 L4 A 0.36 0.09 520
5105 9 0 R-1 A 0.25 0.10 521 R-5 A 0.29 0.09 525 L1 A 0.34 0.07 528
R-2 A 0.31 0.11 522 R6 A 0.28 0.08 526 L2 A 0.35 0.09 529
R-3 A 0.33 0.11 523 R7 A 0.29 0.08 527
R-4 A 0.30 0.10 524
(3) Valproic acid 600 mg/kg
Number of Number of Fetus data (right in the uterus) Fetus data (left in the uterus)
live resorptions  Loc. C F.w. P.W. Loc. C F.Ww. P.W. Loc. C E.W. P.W. Loc. C F.W. P.W.
Dam No. fetuses © (@ S.No. ©@ (9 S.No. ©@ ©@ S.No. @ @ S.No.
8102 8 0 R-1 A 0.37 0.12 801 L1 A 0.36 0.10 803 L4 A 0.36 0.09 806
R-2 A 0.34 0.10 802 L2 A 0.34 0.10 804 L-5 A 0.32 0.09 807
L3 A 0.31 0.10 805 L-6 A 0.32 0.09 808
8103 9 0 R-1 A 0.28 0.08 809 R-4 A 0.28 0.09 812 L-1 A 0.30 0.09 815
R-2 A 0.32 0.09 810 R-5 A 0.32 0.10 813 L2 A 0.29 0.09 816
R-3 A 0.30 0.09 811 R6 A 0.28 0.08 814 L3 A 0.27 0.09 817
8104 8 0 R-1 A 0.17 0.06 818 R-5 A 0.24 0.09 822 L-1 A 0.22 0.06 825
R-2 a) A 0.24 0.08 819 R6 A 0.24 0.07 823
R-3 A 0.27 0.07 820 R-7 A 0.25 0.07 824
R-4 A 0.30 0.08 821
8105 5 2 R-1 A 0.34 0.08 826 R-4 d L-1 A 0.31 0.08 829
R-2 d R-5 A 0.35 0.09 828 L2 A 0.32 0.08 830
R-3 A 0.33 0.08 827

Loc. : Location in the uterus, C : Classification, S. No.: Sample number

A : Live fetus, d : Dead fetus

F.W. : Body weight of live fetuses, P.W. : Placental weight of live fetuses

a): Neural tube defect



Table 2-5

Cesarean section data (necropsy group on GD 18)
(1) Valproic acid 0 mg/kg (vehicle control)

Valproic acid: Sampling of maternal serum, amniotic fluid, fetal plasma and placenta
for analysis of exosomes by orally administered in mice

Number of Number of Postimplan- Number of Fetal Placental
implan- resorptions tation loss(%) live fetuses weight(g) weight(g)
Dam No. tation Total Total a)
3101 8 (6/2) 0 0.0 8 1.00 0.11
3102 8 (6/2) 0 0.0 8 1.07 0.10
3104 9 (3/6) 0 0.0 9 1.03 0.08
3105 8 (2/6) 1 12.5 7 1.06 0.09
Total 33 1 32
n 4 4 4 4 4 4
Mean 8.3 0.3 3.1 8.0 1.04 0.10
S.D. 0.5 0.5 6.3 0.8 0.03 0.01
(2) Valproic acid 300 mg/kg
Number of Number of Postimplan- Number of Fetal Placental
implan- resorptions tation loss(%) live fetuses weight(g) weight(g)
Dam No. tation Total Total a)
6102 7 (3/4) 0 0.0 7 1.03 0.09
6103 8 (4/4) 1 12.5 7 0.99 0.08
6104 7 (2/5) 0 0.0 7 1.04 0.08
6105 6 (4/2) 0 0.0 6 0.85 0.08
Total 28 1 27
n 4 4 4 4 4 4
Mean 7.0 0.3 3.1 6.8 0.98 0.08
S.D. 0.8 0.5 6.3 0.5 0.09 0.01
(3) Valproic acid 600 mg/kg
Number of Number of Postimplan- Number of Fetal Placental
implan- resorptions tation loss(%) live fetuses weight(g) weight(g)
Dam No. tation Total Total a)
9101 8 (6/2) 2 25.0 6 0.79 0.08
9102 8 (4/4) 0 0.0 8 0.87 0.09
9103 9 (3/6) 2 22.2 7 0.80 0.08
9104 7 (4/3) 0 0.0 7 0.88 0.08
Total 32 4 28
n 4 4 4 4 4 4
Mean 8.0 1.0 11.8 7.0 0.84 0.08
S.D. 0.8 1.2 13.7 0.8 0.05 0.01
(4) Valproic acid 800 mg/kg
Number of Number of Postimplan- Number of Fetal Placental
implan- resorptions tation loss(%) live fetuses weight(g) weight(g)
Dam No. tation Total Total a)
10101 8 (5/3) 0 0.0 8 0.80 0.07
10106 8 (5/3) 8 100.0 0
10108 7 (3/4) 7 100.0 0
Total 23 15 8
n 3 3 3 3 1 1
Mean 7.7 5.0 66.7 2.7 0.80 0.07
S.D. 0.6 4.4 57.7 4.6

(/) : Right/Left

a): (Number of resorptions / Number of implantations) x 100

n: Number of dams



Table 2-6  Valproic acid: Sampling of maternal serum, amniotic fluid, fetal plasma and placenta for analysis of exosomes by orally admini d in mice
Cesarean section data (necropsy group on GD 18)
(1) Valproic acid 0 mg/kg (vehicle control)
Number of Number of Fetus data (right in the uterus) Fetus data (left in the uterus)
live resorptions Loc. C FW. P.W. Loc. C FW. P.W. Loc. C FW. P.W. Loc. C FW. P.W.
Dam No. fetuses 4] (@ S.No. (© (4] S.No. () © S.No. © () S.No.
3101 8 0 R-1 A 0.95 0.10 301 R-4 A 1.04 0.11 304 L1 A 0.96 0.10 307
R-2 A 0.93 0.11 302 R-5 A 1.05 0.13 305 L2 A 1.08 0.10 308
R-3 A 0.96 0.08 303 R-6 A 1.00 0.11 306
3102 8 0 R-1 A 1.09 0.11 309 R-4 A 111 0.10 312 L1 A 1.12 0.10 315
R-2 A 1.06 0.08 310 R-5 A 1.06 0.10 313 L2 A 1.04 0.08 316
R-3 A 1.06 0.10 311 R-6 A 1.02 0.09 314
3104 9 0 R-1 A 1.05 0.10 317 L-1 A 1.06 0.08 320 L4 A 1.05 0.08 323
R-2 A 1.04 0.09 318 L2 A 1.00 0.07 321 L5 A 1.03 0.08 324
R-3 A 1.03 0.08 319 L3 A 1.00 0.06 322 L-6 A 1.00 0.09 325
3105 7 1 R-1 A 1.10 0.11 326 L-1 A 1.10 0.10 328 L4 A 1.05 0.09 331
R-2 A 1.00 0.09 327 L2 A 1.00 0.08 329 L5 A 1.07 0.10 332
L3 A 1.12 0.09 330 L-6 d
(2) Valproic acid 300 mg/kg
Number of Number of Fetus data (right in the uterus) Fetus data (left in the uterus)
live resorptions Loc. C F.W. P.W. Loc. C FW. P.W. Loc. C FW. P.W. Loc. C F.W. P.W.
Dam No. fetuses €3] (3] S.No. 3] (4] S.No. (4] (@ S.No. €3] (4] S.No.
6102 7 0 R-1 A 1.06 0.09 601 L1 A 1.08 0.11 604 L4 A 1.05 0.10 607
R-2 A 1.06 0.10 602 L-2 A 0.93 0.07 605
R-3 A 1.01 0.08 603 L3 A 1.03 0.08 606
6103 7 1 R-1 A 0.93 0.09 608 R-4 A 0.94 0.08 611 L1 A 1.00 0.07 612 L4 A 1.00 0.07 614
R-2 A 1.00 0.08 609 L-2 d
R-3 A 0.95 0.08 610 L3 A 1.10 0.09 613
6104 7 0 R-1 A 1.00 0.09 615 L1 A 1.04 0.08 617 L4 A 1.12 0.10 620
R-2 A 1.00 0.07 616 L2 A 1.02 0.07 618 L5 A 1.08 0.07 621
L3 A 1.00 0.09 619
6105 6 0 R-1 A 0.86 0.06 622 R-3 A 0.85 0.08 624 L1 A 0.89 0.07 626
R-2 A 0.85 0.08 623 R-4 A 0.79 0.07 625 L2 A 0.87 0.09 627
(3) Valproic acid 600 mg/kg
Number of Number of Fetus data (right in the uterus) Fetus data (left in the uterus)
live resorptions Loc. C FW. P.W. Loc. C FW. P.W. Loc. C FW. P.W. Loc. C FW. P.W.
Dam No. fetuses (g) (g S.No. (g) (g) S.No. (2) (g) S.No. (g) (g S.No.
9101 6 2 R-1 A 0.84 0.09 901 R-4 A 0.89 0.09 903 L1 A 0.87 0.08 906
R-2 A 0.67 0.07 902 R-5 A 0.81 0.08 904 L2 d
R-3 d R-6 A 0.68 0.07 905
9102 8 0 R-1 A 0.75 0.11 907 R-3 A 0.86 0.09 909 L1 A 0.89 0.10 911 L3 A 0.99 0.06 913
R-2 A 0.87 0.08 908 R-4 A 0.94 0.12 910 L2 A 0.77 0.07 912 L4 A 0.87 0.09 914
9103 7 2 R-1 A 0.67 0.08 915 L1 A 0.79 0.08 917 L4 d
R-2 A 0.80 0.08 916 L-2 A 0.85 0.08 918 L5 A 0.86 0.09 920
R-3 d L3 A 0.79 0.07 919 L-6 A 0.83 0.10 921
9104 7 0 R-1 A 0.92 0.09 922 R-3 A 0.90 0.09 924 L1 A 0.90 0.08 926 L3 A 0.73 0.08 928
R-2 A 0.86 0.07 923 R-4 A 0.83 0.08 925 L-2 A 1.00 0.10 927
(4) Valproic acid 800 mg/kg
Number of Number of Fetus data (right in the uterus) Fetus data (left in the uterus)
live resorptions Loc. C FW. P.W. Loc. C FW. P.W. Loc. C FW. P.W. Loc. C FW. P.W.
Dam No. fetuses (g (g S.No. (g (g) S.No. (2 (g S.No. (2 (2 S.No.
10101 8 0 R-1 A 0.74 0.05 1001 R-4 A 0.89 0.08 1004 L1 A 0.78 0.07 1006
R-2 A 0.77 0.05 1002 R-5 A 0.88 0.07 1005 L2 A 0.74 0.08 1007
R-3 A 0.78 0.06 1003 L3 A 0.84 0.06 1008
10106 0 8 R-1 d R-4 d L1 d
R-2 d R-5 d L2 d
R-3 d L3 d
10108 0 7 R-1 d R-3 d L1 d L3 d
R-2 d L2 d L4 d

Loc. : Location in the uterus, C : Classification, S. No.: Sample number

A : Live fetus, d : Dead fetus

F.W. : Body weight of live fetuses, P.W. : Placental weight of live fetuses



Table 3 Valproic acid concentrations in plasma

after oral administration of sodium valproate to female mice (Gestation day 11)

Dose level Animal Concentration (pg/mL)
(mg/kg) No. lh

1102 179

1103 231

300 1104 263
Mean 224

SD 42

2102 529

2103 363

600 2104 603
Mean 498

SD 123




Table 4  Valproic acid concentrations in fetus

after oral administration of sodium valproate to female mice (Gestation day 11)

Dose level Animal Location Concentration Dose level Animal Location Concentration
(mg/kg)  No. (ng/g) (mg/kg)  No. (ng/2)
R-1 (2.6) R-1 230
R-2 64.4 R-2 335
R-3 70.2 R-3 246
R-4 81.6 L-1 160
R-5 64.5 2102 L-2 306
1102 L-1 73.2 L-3 135
L2 67.1 L-4 274
L-3 73.1 L-6 270
L-4 39.2 Mean 245
Mean 66.7 SD 68
SD 12.4 R-1 182
R-1 76.6 R-2 183
R-3 86.5 R-3 128
R-4 99.4 R-4 173
R-5 106 R-5 154
R-6 87.3 600 2103 R-6 172
1103 R-7 78.4 R-7 145
300 L-1 79.3 R-8 157
L2 70.0 L-1 138
L-3 84.1 Mean 159
Mean 85.3 SD 20
SD 11.3 R-1 317
R-1 113 R-2 298
R-2 119 R-3 357
R-3 109 R-4 288
R-4 96.2 L-1 297
R-5 101 2104 L-2 310
L-1 105 L-3 344
1104 L2 102 L-4 286
L-3 106 Mean 312
L4 106 SD 26
L-5 107
Mean 106
SD 6

The fetus (Animal No. 1102, location: R-1) was white and small.



Table 5 Varproic acid concentrations in dam plasma and fetuses on GD11 in mice.
(1) Dose level: 300 mg/kg

Dam No. Dam Fetal Fetus/ Dam No. Dam Fetal Fetus/ Dam No. Dam Fetal Fetus/

1102 conc. conc. Dam 1103 conc. conc. Dam 1104 conc. conc. Dam
Loc. (pg/ml) (pgml) (%)  Loc. (ng/ml) (pg/ml) (%) Loc. (pg/ml) (ugml) (%)
rl 179 2.60 1.5 rl 231 76.6  33.2 rl 263 113 43.0
2 179 644 360 13 231 86.5 374 12 263 119 452
3 179 70.2 392 14 231 99.4 43.0 3 263 109 414
r4 179 81.6 456 15 231 106 459 4 263 96.2 36.6
5 179 64.5 36.0 16 231 87.3 378 5 263 101 384
11 179 73.2 409 17 231 78.4 339 11 263 105 399
12 179 67.1 375 11 231 79.3 343 12 263 102 38.8
13 179 73.1 408 12 231 70.0 30.3 13 263 106 40.3
14 179 392 219 13 231 84.1 364 14 263 106 40.3

15 263 107  40.7
Ave 66.7 37.2 Ave 853 369 Ave 106 40.5
SD 12.4 7.0 SD 11.3 4.9 SD 6 24
CcvV 18.7 18.7 CV 13.3  13.3 CvV 6.0 6.0
max 81.6 45.6 max 106.0 459 max 119.0 45.2
min 39.2 21.9 min 70.0 30.3 min 96.2 36.6
max/min 2.08 max/min 1.51 max/min 1.24
R max 122.4 R max 124.3 R max 111.8
R min 58.8 R min 82.1 R min 90.4

(2) Dose level: 600 mg/kg

Dam No. Dam Fetal Fetus/ Dam No. Dam Fetal Fetus/ Dam No. Dam Fetal Fetus/

2102 conc. conc. Dam 2103 conc. conc. Dam 2104 conc. conc. Dam
Loc. (pgmb) (pgmlb) (%)  Loc. (pgml) (pg/mlb) (%) Loc. (pgml) (ugml) (%)
rl 529 230 435 rl 363 182  50.1 rl 603 317 52.6
2 529 335 633 12 363 183 504 2 603 298 494
3 529 246 46.5 13 363 128 353 3 603 357 59.2
11 529 160 302 r4 363 173 47.7 4 603 288 47.8
12 529 306 57.8 15 363 154 424 11 603 297 493
13 529 135 255 16 363 172 474 12 603 310 51.4
14 529 274 51.8 17 363 145 399 13 603 344 57.0
16 529 270 51.0 8 363 157 43.3 14 603 286 47.4

11 363 138 38.0
Ave 2445 46.2 Ave 159.1 438 Ave 312.1 51.8
SD 68.5 129 SD 19.7 5.4 SD 26.1 4.3
Ccv 28.0 28.0 CV 124 12.4 CvV 8.3 8.3
max 335.0 63.3 max 183.0 504 max 357.0 59.2
min 135.0 255 min 128.0 353 min 286.0 474
max/min 2.48 max/min 1.43 max/min 1.25
R max 137.0 R max 115.0 R max 114.4

R min 55.2 R min 80.4 R min 91.6
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Atp7b-ex8-01 8bp deletion het human type

Atp7b-ex8-02 WAL ELF OFF A

Atp7b-ex8-03

Atp7b-ex8-04 human type 1bp insertion

Atp7b-ex8-05 10bp deletion 3bp deletion

Atp7b-ex8-06

Atp7b-ex8-07 10 bp deletion homo

Atp7b-ex8-08

Atp7b-ex8-09

Atp7b-ex8-10 10 bp deletion homo

Atp7b-ex8-11

Atp7b-ex8-12 6bp deletion

Atp7b-ex8-13 large deletion

Atp7b-ex8-14

Atp7b-ex8-15

Atp7b-ex8-16 1bp deletion
Atp7b-ex8-17 Sbp deletion
Atp7b-ex8-18 cand
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Atp7b-ex11-05 4 1bp deletion homo C
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