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L 28 < ORISR 2 BB ICRBL L TR0, B2 EORMIHICE T
5 HLHR g T D, EDH T Cytochrome P450 (CYP) 3A4 AT AFAES
D EEREMNBIHEE THY . BIRTHEAIND 50%LL Lo EIRSOMRHHZE
53207 THL Y, TOdH, EIMBAFEICIBOTIHFIETO CYP3A4 (T &
LRI EREAL THIT 5 9 2 TIHEFICEETH D,

25 3,5 BR RS T 0 S B REERER |2 13— IRAOIC EBRBM ARV DD 3, FEZE
WEAET 57280, B h~OIMEIZES T, £72, & MERNIZEBIT 2R
it 22 FLE I IEME IS AR ATRE 22 b DA SOIT < 7 & Y — 7208 in vitro #HAfi R
ELTELSHBESNTWDN, AEEMIEO T2 DITHiEZ2 b F DOATIEEZ AFT 2
ZEIEREECH S ST, IHIC, b MMRIFAIIRIEEF OB S AF T I i
P, BB SEICIEYICHEEE OTEENME T 25 70 ERERAFET S 510,
FOI, ‘o7 R AT 5 BERFMZZE L CERT 2 2 L0l <,
EIEMBARICB T DEEDO—2 Lo T D, T4, mEAREEE~ U X Tk
Mt Z B 5 Z LI2X D, =T ANTIED 70%LL B ER 72 v TS
EHL S PXB v U ANERI S L7z, A~ U 2 EEWD LT MDD
HREESC b T VAR —F — 2B L TR, RYEHREHFIECRm I A T
bHOHZEPRINTWS W Fe KvU 2ADMIgA#ERT 5 Z & THLIL
% PXB ~ 7 AHKHfE v TR (PXB-cells) b EMCHTER EIR T ORI
TEMEDS < BRI L 7213200 o & M MUTIGIC IEHCT 2 B8R 2 75> 2 L 234y
MmoTND, LILRinh, EFICEMTH D Z L0, FRFT 5~ U AFHILIC
LM A~ORENRETH D, £i2, mEMHRER PXB ~ 7 ADERIZIX
EVEGERE A AT A/ OwES b MFRIIRS LI TH D7, OMIRIE O



AL <, ey FEHAWEERATERNWZ L LETH S,

CYP (2R &SN 5 M ICHIRER 21T, & OEYCHIREEIR A2 2L ST 5
BFLZOFEDIES BN TR, T b OB FZRITEIE S O M F iR
7R EENENRBICKRE B R 525, £12, ZOBKETFZROPITITAFEIC
ZOFEFSCHEN R D b OBIFET 5, BIZIX, 7'r bR TEER SO
IR G925 CYP2CI9 IZB W T, HARATIZB KL 16% 0L DIEMEZIT L A
EHSIRWVEHIEITH D DICx L, AATIEZOFIEGIHIER Y, FERIC
CYP2C9 = CYP2D6 . # & K J& I B8 5 ¥ % uridine diphosphate
glucuronosyltransferase (UGT) 1A1 72 &% < O EIEF ORI BT 57 5 RGBSR

ICBWTHEBETFZHONEENH L Z ERREINTWDE W, 2o, &
EMBAFIZB W T L BB FZAOEAZEK VAL L 2EYBREOE (I ESE
LM N EE TH L LB X D,

Embryonic stem (ES) #2<°> induced pluripotent stem (iPS) #i 72 & DL HEME i
AIRRIE, IZITHEBR O HETHRE & AR 2 7RIS L T RE 2R b et 2 AT 5 2 &
e, BIOMIKRZ KEICERYT 5 Z ENFTRETH S 19, £7o. iPS ML BRHE
IFAARRCIMER 72 & DIRHIRIZ T A W ANRT Z =R B Y — < /LR X — &
T OCT3/4. SOX2, KLF4, c-MYC &\ o =4I LK 28 AT 5 Z & TIEfL &
5720 BEICHERM 2 SO L0 R E AN DIERT 2 Z L3 FRETH 5, Z
D7z, &k iPS M) S AFR L 7 IR I I B e e, B ZEH D WIT A
fEZ B8 LIl E Y B ERORMEICERATHD LB BRD, Ll
NG, b MEREMEES N B oIS L Pl ol X+ Tk < e b
HMRESEITHEIE & LLiE U CYP3A4 72 & O IEY MBI GBS 1 O 3 B0 3
TEWEPMENZ ENETH D, S HI2, b N iPS AL H AR 1A R
FHLL, BRAMIBRCIXIZEAERILL TV E S5 CYP3AT BEFEBLL T
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B2 58BEMHT 5L & bic, TOERBFIZ O T O 21T 272,

BUEDOEAN T, b MG & RS RE 2 A L 72 2 Rt i i i kT
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BREE A BT 5 2 E N LW ERRIT BN D, e E T DR T,
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D ESOITWD, T, invitro \IZB1T DB ERORAE LTID 7Y v & —
Z e g VR0 | TG & I8 PN BRI, R BE R oD He s 38 12 X 2 T
DIFFEAERIAHAE STV D 2029, Lin L, WO FIEIZB W T HER L7l
FRIIRALIRETH Y | lggs & L TOMELI R0 Tdh D, £D7®, invitro T
X722 < | in vivo (B W THREMERMIIN O AT A (ERLS 2 RN TH 5
EBEZBID, £ I T, invivo IZBT D ZReMRIEA & OFERERY 72 T /E R
DRAE LT, 5 A TEIERZ N LB RN © O L REMEER I SR I E
BOAGEMEIZ DV THRET L 72,
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2= 0 B 8 1S 8 1 2 S Eh BRI A PTRE 22 AL 3R D & 30 T 2 et
L LT, SIS ORBUSE, FFRREN BV 2 & ROl TR E A S ATHE T
bHZENFETONS, ZTAETIZE b iPS Miad b ~D bk E L
T FRER IR B ARARM & IO T SLARER AL oo Mlin & DL, U A L AR
H—% AW THEGR 1 Z@f s &S 5 FiER ERREINTnd 27, Zh
OOHIEIE, b Lo fifa s T/ & L CoEZ2 #1589 5702 A Hie ik
ThON BIENEHETHD Z L0 WET T ) UANVAD KD Rk R
WO HIRNUBETHLZENRETH D, £DH, & b iPS Mifuss & Tl ~
DIIEMEZ TREZ LB L L, SR TIEORBNLEEN TN D, B+
IEEIREDOEME THRAATRETH D | R MY A VAT X
—ZHWLHELV B X7 a X RO ey MEZEDND R, Bl O IREE
EOHRE R 8 L3 E e | B HUITAR Sy T B 2 TINT 2 DA TR
R T DI DIEF I E»OFEME L &< B b IPS A b ATMIE~ D5y
LFERFE L TAHTHLEBZEZBND,

AFFETIHE D TAEEMICE R L, & & iPS flEs & FMla~o o bifhE %
RET DI LA OERE Z1T > 1=, £ O T DR KIZ B 2 5 %
HitEW & LT celecoxib 28 » b L7z, Celecoxib |E non-steroidal anti-
inflammatory drugs (NSAIDs) & L CTHWOLIN TWAIKG FLEHTH Y |
prostaglandin E2 72 & D RIEME A T 4 = — F —ERIZE 53 5 cyclooxygenase
(COX) -2 ZIBINMNCIET 5 Z LIC X BrRAEVER., S5 VE M K& OV 2 E I %
AL, flixORBICEIT2HE, BREZEME LTURSERNESTWS 2, %



72. NSAIDs (% peroxisome proliferator-activated receptor (PPAR) y #EMEAL/E <
Wht/p-Catenin 3 7 F/VBLEMEM 27T 2 & b#E STV 5 23 Celecoxib (2
FUNTIE, signal transducer and activator of transcription (STAT) 3 JE AL FNHIVE A &
AT D5 ERWEINTND P, IEH, celecoxib 1X7 v MTBWTHN AL
MHER 2”3 & & b2, STATS DIEMHLIEMN 2 L THEP A KL D52 D
CYP BELEEK T ZMHI L, EH LA~ EEEIELZERHLNE RT3
FTo, U AITBWT STATS O KBTI TONRE L3 2 CYP 43 1-Ff
RAT aA RFRVECORBICEELZ LG22 Z LN REINTEHY ., STATS X
HHERBICEERETR - THH I EDNRBINTND 353, LLenb,
celecoxib 23 I iPS HMifa D> & FFMAIE~D LA ED K 5 I EE 5 2 57
IERTEH BN E IR TR,

Z ZTCTAETIE, b b iPS Mlas S IFMa~D 3 IC 5 2 % celecoxib DEHR
KOV DIERBFIC W TR ET 272, £, EPBEERBRICHIH ST 5
48 WefiRsEE Lo b MMM & b U, fEREL 72 & b iPS MM B AR O
HRHER A2 1L T & T DAFEREN E ORRE TH 5 0Meit 2170 72,
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b b iPS #ifE (Fetch, Tic M OY Windy) 1%, & bR VEIERAMESEAIID MRC-5 12
OCT3/4, SOX2, KLF4, c-MYC Bin1ZEHEA%, 7 a— AL LIZHileTH Y |
SEE ERM I R L L) TS Te W, T — 2 — il
/X mouse embryonic fibroblast (MEF) % fifi FH L 7=, A5 & FAFAMEHE (ot
HPCH10/1310262; 20~71 5% 10 E{RIEST) 1Z8 /7 v 74 (I F R X
7%, KE) XV, acetylsalicylic acid, dexamethasone (DEX), Dulbecco's Modified
Eagle Medium (DMEM) (High Glucose), DMEM/Ham’s F-12 medium (DMEM/F12),
recombinant human growth hormone., meloxicam, mouse monoclonal anti-human
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) antibody. oncostatin M (OSM),
rifampicin (RIF), valproic acid (VPA) [ZF0YeHMidE T2 (KPR) & Y. Goat Anti-
Mouse IgG H&L (Alexa Fluor 488), Donkey Anti-Rabbit [gG H&L (Alexa Fluor 488),
GlutaMax, KnockOut DMEM (KO-DMEM), KnockOut serum replacement (KSR),
Roswell Park Memorial Institute medium, GlutaMax supplement (RPMI + GlutaMax),
Rhodamine Phalloidin (& Thermo Fisher Scientific (¥ % = —% v VM 7 4 /L4 A
KIE) X V. celecoxib, ketoprofen, ketoconazole, nimesulide, pioglitazone |3 H L
fEEX T2 (HIX) & V. Accutase, dimethyl sulfoxide (DMSO), pimozide |L7F 71 7
AT A7 (L#F) X V. rabbit monoclonal anti-human hepatocyte nuclear factor (HNF)
40, antibody, rabbit monoclonal anti-human STATS antibody, rabbit monoclonal anti-
human phospho-STAT3 (p-STAT3) antibody. rabbit monoclonal anti-human phospho-
STATS5 (p-STATS5) antibody /% Cell Signaling Technology (¥ = —%& v VN7
N— K[E) X Y. L-Glutamine (L-Glu), non-essential amino acids (NEAA), penicillin-

streptomycin /% Biological Industries ("X A h +~X 7 A A Z /L) XV GoatAnti-



Mouse IgG H&L (HRP), Donkey Anti-Rabbit [gG H&L (HRP), mouse monoclonal anti-
human albumin (ALB) antibody (% abcam (%7 > 7 U v ¥, HEH) XV, 2-
mercaptoethanol (2-ME) 1% Sigma (X X— VU & hbA X KE) KD | fibroblast
growth factor 2 (bFGF). hepatocyte growth factor (HGF) % PeproTech (= =—3 ¥
—v— ey F—rt b, KE) LY. mitomycin C MMC) X 3EEEx U > (R
) £ V. activin A 1% Shenandoah Biotechnology (7 « 77 /v 7 4 7TMT +—7 4
v 7 KE) XV, Y-27632 % focus biomolecules (“X2 T IR=T PN T < & -
R—T 47, KE) XV, fetal bovine serum (FBS) | biowest (= =7 A =, {A
[E) &Y. Cosmedium 004 for Hepatocyte (Cosmedium 004) | = ZAE/3A A (HIK)
£ Y | potassium bisperoxo (1,10-phenanthroline) oxovanadate (V) trihydrate
(bpV(phen)) I Cayman Chemical (X > 7 N7 F—,3—_ KI[E) K V. rabbit
polyclonal anti-human STAT3 antibody & Proteintech (- U / A M =, KE) X
Y . mouse monoclonal anti-human a-fetoprotein (AFP) antibody (& Santa Cruz
Biotechnology (7 F 2 M & 7 X K[E) LV, BlockAce DS 77—~/ A A
AT 4 Jv (KB LY. cell counting kit-8 (X[FM-FIFZAFZERT (REA) LV,
Dulbecco’s phosphate buffered saline without calcium, magnesium (D-PBS (-))i&£ % 74
T4 A () LY. Growth Factor Reduced (GFR) Matrigel |3 Corning (= = —
I—7Na—=r7, KE) LV, Agencort RNAdvance Tissue Kit (& Beckman
Coulter (# U 7 =7 M7 L7, KE) &V, ReverTraAce gPCR RT Master Mix
VIR (KPX) X Y. KAPA SYBR FAST qPCR Kit Master mix ABI Prism | Kapa
Biosystems (¥ F 2 —1t v VIR A o KE) LVEA L7, £ OMmoRIE X
T AT HIAR O L 2 T,



222 AR

Korfezz e MiPS Hifid Kondo b D & 2512,20% KSR, 1% MEM NEAA,
2 mM L-Glu, 0.1 mM 2-ME, 5 ng/mL bFGF % &% DMEM/F12 % T, MMC
JLBRIC X0 HFERE 2 &L L7 MEF _ECHR L7,

HfE & N FAAEIX thawing medium without additives (BIOPREDIC International,
Lo X ALE) 2R R U7z, iR L 72 MBI additives for hepatocyte seeding
medium (BIOPREDIC International) % ¥#s ll L 7= basal hepatic cell medium
(BIOPREDIC International) (Z%#%) L. collagen type I {ZC=— b L7=Hifats=H
Ty TR LT, fETE 12 FFM#%ICH I additives for hepatocyte culture
medium (BIOPREDIC International) % ¥$/ll L 72 basal hepatic cell medium (ZAZ#2 L |

36 WEfLGE LT,

223 b b iPS M) b FFHIfE~D LB E

b b iPS #iE (Fetch, Tic & T Windy) 7> 5 I~ 53 b #%E 1L Kondo & D
AR D& BT TV, B B iPS HIEARRE] T D celecoxib 20 5 D LL# MR 28k & BR & |
FERIZIT e b iPS Mg (Windy) & HW7-, & b iPS i@ % 0.5% FBS. 100 ng/mL
activin A % & ¢ RPMI + GlutaMax 5511 T 3 H [E]55# % . 2% KSR, 100 ng/mL activin
A % & T RPMI + GlutaMax 35 CX 512 2 HERGE T 5 2 & THIRIE~ L1k
SE7=, bEEE S HBIZ, Ml Accutase (2T 5 LT 22 L2k - T
HIEEL, HO Ut B iPS flifla Az Iz T 30 51247 L 7= GFR Matrigel ¢ =
— b L7z a2 H 24 well-plate & 5 Vi3 96 well-plate (2 1x103 cells/cm? CHEFE
L7z, AMAHERE®.. 20%KSR, 1% GlutaMax, 0.1 mMNEAA, 0.1mM2-ME, 1%
DMSO #&%r KO-DMEM T 7 HREET 5 2 LI LV ATEFMa~ & b s

72 212, 10 ng/mL HGF, 20 ng/mL OSM, 100 nM DEX, 2 mM VPA % &



Cosmedium 004 C 7 Hf#], 2 mM VPA Z[&\ 7= 10 ng/mL HGF, 20 ng/mL OSM,
100 nM DEX. 2 mM VPA % &7 Cosmedium 004 T 3 HfE. Cosmedium 004 T 3
AR5 2 Ll X0 R~k S w7z,

RS SR O FFEHFIALFR L 40 WM RIF % & 29 Cosmedium004 CRIULFT 48 K
MR8+ 5 2 &L TiTole, £z, sfb 16 HEZ S 8 HIH celecoxib % 25 uM &

725 XoITERIZEIN L. I ~D Il 5 2 % BT OV TG L7z,

224 ELHEGE

ALFEEZ O % PBS T 2 [IPEF 1%, 4% paraformaldehyde % F VN CEIRIC
T 20 SrEEELIE L, 0.1% Triton X-100 % VN CTERIRIZ T 10 47 WIS AL HE
AT o0z, £DH%, 2% UVVMIET VT I U EAWTERIZT30 7 a2 v %
YT EAT o7, 7y & 2 TV | —IREUATE mouse monoclonal anti-human
ALB antibody (1:200), mouse monoclonal anti-human AFP antibody (1:100) & %\ M%
rabbit monoclonal anti-human HNF4q antibody (1:200) % HU>T 4°C (2 C—HE &
XH7-, “WRBUIARIE Goat Anti-Mouse IgG H&L (Alexa Fluor® 488) (1:500) & % >
IZ Donkey Anti-Rabbit IgG H&L (Alexa Fluor® 488) (1:500) % F\ Tl TR
T 60 SrG S W7z, F72, F-actin YealFICIE ZIRPUAEIRIZ Rhodamine
Phalloidin (1:200) Z AN L7z, Yl 1 pg/mL 4',6-diamidino-2-phenylindole
(DAPI) Z 5t FERIRICT 5 oA 2 2 & TIT -7, g oM,

ECLIPSE Ni microscope (Nikon, M) (ZCHIE L7,

2.2.5 RT-qPCR fi#HT
Total RNA [t K iPS MO 3 bEHE& T1%. Agencort RNAdvance Tissue Kit

DOWfT~=a2T7 VICiEWHIH L7-, RNA B, B #5606 = &



NanoDrop One (Thermo Fisher Scientific) % W CTHIE L. ¢cDNA @O & ki
ReverTra Ace gPCR RT Master Mix Zff [ L 0.5 ug @ total RNA LR~ ==
T IAZREN P —~ v A 7 T —%Z F T 37°C (2T 15 438, 50°C 12T 5 47,
98°C IZT 5 4y MBS %5 Z & TiT o 7z,

PCR 77 A ~—(% Table 2-1 IR L7= b D & W 72, Real-time PCR DGR E
%1% KAPA SYBR FAST qPCR Kit Master mix ABI Prism % V), f#&A R 10uL ©
17> 72, RJiE ABI 7300 real time PCR System (Thermo Fisher Scientific) % H >
T, 95°CIZ T3 T LA vFaX—a %, 95°C 12T 3 B, 60°C 12T
31 BEOYA 7 V% 40 A 7 VAT 1o, fERIBWEE= Y be—1 e LT
hypoxanthine-guanine phosphoribosyltransferase (HPRT) % FHWCHIE L. HH L7,

ROT 47 arbha—E LT, Wit MFMafsE% (HPHsOh) K O

i b MG 48 BPHIEE &% (HPHs 48 h) & IV 7z,

10



Table 2-1. Polymerase chain reaction (PCR) primer sequences

Gene Forward primer sequences (5'—3") Reverse primer sequence (5'—3")

names
ALB GAGCTTTTTGAGCAGCTTGG GGTTCAGGACCACGGATAGA
ASGRI AGGCAATGTGGGAAGAAAGA CGGAGCGAGAGAACCAGTAG
AFP AGCTTGGTGGTGGATGAAAC TCTGCAATGACAGCCTCAAG
CAR TGATCAGCTGCAAGAGGAGA TGGATGTGCTGGATTTGGTA
COX-2 GCTGGAACATGGAATTACCC TGCGGTACTCATTAAAAGACTGG
CYPIAI CCTCTTTGGAGCTGGGTTTG GCTGTGGGGGATGGTGAA
CYPIA2 CTTTGACAAGAACAGTGTCCG AGTGTCCAGCTCCTTCTGGAT
CYP2B6 ATGGGGCACTGAAAAAGACTGA AGAGGCGGGGACACTGAATGAC
CYP2C9 GACATGAACAACCCTCAGGACTTT TGCTTGTCGTCTCTGTCCCA
CYP2C19 GAACACCAAGAATCGATGGACA TCAGCAGGAGAAGGAGAGCATA
CYP2D6 CCTACGCTTCCAAAAGGCTTTT AGAGAACAGGTCAGCCACCACT
CYP2E] GACCACCAGCACAACTCTGA CCCAATCACCCTGTCAATTT
CYP344 CTGTGTGTTTCCAAGAGAAGTTAC TGCATCAATTTCCTCCTGCAG
HPRT CTTTGCTTTCCTTGGTCAGG TCAAGGGCATATCCTACAACA
IL-1p GTGGCAATGAGGATGACTTGTTC TAGTGGTGGTCGGAGATTCGTA
IL-6 AGCCACTCACCTCTTCAGAAC GCCTCTTTGCTGCTTTCACAC
IL-8 CTGATTTCTGCAGCTCTGTG GGGTGGAAAGGTTTGGAGTATG
NF-«kB GATAGTTTCGGCGGTGGTAG CATGCTTCATCCCAGCATTA
PXR AGGATGGCAGTGTCTGGAAC AGGGAGATCTGGTCCTCGAT
TAT ATCTCTGTTATGGGGCGTTG TGATGACCACTCGGATGAAA
TNFa. GGCAGTCAGATCATCTTCTCG GCTGGTTATCTCTCAGCTCCAC
UGTIA41 CAGCAGAGGGGACATGAAAT ACGCTGCAGGAAAGAATCAT

11



2.2.6 CYP3A4TEVERIE

AEEE% O A2 PBS T 2 [I3E L | 3 uM luciferin isopropyl acetal (Luciferin-
IPA) % &Tr Cosmedium 004 T 24 BiHE:# L7z, CYP3A4 OFLEREIZIX 10 pM
ketoconazole Z [RIRFIZHNIN L7z, B2 1&. 45 well 205 50 pL §7 o8558 L& A
96-well plate ~F% L. ZE 5D Luciferin detection reagent % #S1 L, # FEEIRIZT
20 G ST, G T, 4 well D3 &% Synergy 2 modular multi-mode
reader (BioTek, /X—F > "N T 4 X—AF— KE) ZHOTHIE L7, IEEE
Pierce BCA Protein Assay Kit (Thermo Fisher Scientific) % HVCHIE L 724 well |2

BUF D5 7 EETIEEZAMIE LA L,

22,7 YTLRETayTA4VT

LA 24 H H O#IE % 50 mM Tris- HCI (pH 6.8). 2% Sodium dodecyl sulfate
(SDS). 10% glycerol, 10% 2-ME % & Tefaisfigid 2 V- CTEIL L, HBEHIZ X
DRHLEE R . 100°C T 5 RMBVLEE 21T > 72, 43> 7 L% 10%SDS A Y
77 IUNT I RTIVEKIKEI#% ., Trans-Blot Turbo Transfer System (Bio-Rad
Laboratories, 7 U 7 V=Tl —F = U —X K[E) ZHTPVDF A7 L
NTHEE LTz, & D%, BlockAce 2 IV TEIRIZ T 60 /37wy & o 70 %
Tole, 7wy F o 7% —KHLAIX mouse monoclonal anti-human GAPDH
antibody (1:1000), rabbit polyclonal anti-human STAT3 antibody (1:2000). rabbit
monoclonal anti-human phospho-STAT3 (p-STAT3) antibody (1:2000) ., rabbit
monoclonal anti-human STATS5 antibody (1:2000) & % VX rabbit monoclonal anti-
human phospho-STATS (p-STATS5) antibody (1:2000) % VT 4°C (2T i S
7=, TBS-T THeH#%. AT Goat Anti-Mouse IgG H&L (HRP) (1:1000) &

%M Donkey Anti-Rabbit IgG H&L (HRP) (1:7000 & % MX 1:15000) % VN TE
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BT 60 IS Sz, TBS-T THift#%, GAPDH OfiiiZid Pierce ECL
western blotting substrate (Thermo Fisher Scientific), STAT3 } T8 STATS O fr iz 1%
ECL Prime western blotting detection reagent (GE Healthcare, Y ~/L « F ¥ /L7

~. JEE), p-STAT3 KU p-STATS D IZ1E SignalFire Elite ECL reagent (Cell
Signaling Technology) Z MW\ T 21T 572, R & OV#EHT I3 Amersham Imager

600 (GE Healthcare) % H\W\TIT-o 7,

2.2.8 BEEHFRIBAT

2 HERO#ZIT Student's t-test (2 X > TIT o7z, ZEEEIL, BT AT -
7=%%. Tukey’s HSD (honestly significant difference) test {Z & > TI{T o 72, ZDEED
#EFoHTiX. SPSS Statistics software package, version 25.0 (IBM Japan, R X)) %

WTATo Tz,

13



23 R
2.3.1 Celecoxib # F\ 7= & k iPS Ml & DOFHIfE~D /b

b b iPS I S P ~D53EIT celecoxib 7352 B HBEE D5 720, Wy
fb16 HEX S 24 HE £ T 8 HIM celecoxib Z ¥shN L7z (Fig. 2-1A), LT
% ORI R 72 28 TR OB Z R L, PAS L ICH 0 ThH
Bt Cdh o7 (Fig. 2-1B, C), F7o. #HERAIZI D b TR ORI

& A EMD ALB, AFP } TN HNF4o 5% % 7~ L 7= (Fig. 2-1D),
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Human Definitive Hepatoblast ' Hepatocyte
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B

O
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Citrl

Cele

Figure 2-1. Hepatocyte differentiation from human iPS cells using celecoxib.

(A) Schematic timeline for hepatocyte differentiation of human iPS cells. (B) Morphology of
differentiated hepatocytes. Each bar indicates 100 um. (C) Images of PAS-stained differentiated
hepatocytes. Each bar indicates 100 pm. (D) Immunofluorescence staining of various hepatocyte
markers in differentiated hepatocytes. The images show immunofluorescence staining for ALB
(left), AFP (center), and HNF4a (green) and F-actin (red) (right). Nuclei were counterstained with
DAPI. Control (Ctrl) represents celecoxib-untreated hiHep, and celecoxib (Cele) represents
celecoxib-treated hiHep. ALB, albumin; AFP, a-fetoprotein; HNF40, hepatocyte nuclear factor
4a.
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2.3.2  Celecoxib Dt b iPS #lfdH> b DML G 2 5

Celecoxib OATHUIS I EIZ MIFT B LTI 5720, ML TR OMIEIZE
7 5 mRNA F 8l & % X7, Celecoxib |2 XV IFfifa~—H—Th 5
Asialoglycoprotein receptor 1 (ASGR1) X tyrosine aminotransferase (TAT), AFP ™
mRNA BEENAREIC LA L, £72, BRAZEKRTH S Pregnane X receptor
(PXR) <X° Constitutive androstane receptor (CAR), ##{Xili#E CTh 5 UGTIAL X°
CYPIA1l, CYP3A4, CYP2B6 ® mRNA O E 72538 ER kR Sz (Fig. 2-
2), Z D celecoxib (2 X % CYP3A4 FELEDHE ML k iPS MK Fetch & T Tic
IZBWTHRO LI (Fig. 2-3A), S B IZ, celecoxib ZLEEHE TiX RIF OALEE|Z
£V CYP3A4 BT REENAEITHM L, RIF (X2 CYP3A4 DFFH R
I 7z (Fig. 2-3B), Bz TR EOEIL L —F L., CYP3A4 ORBITEME S
celecoxib ZLERIZ & W AEIC ER L7z, E72, ZOiEMEIE CYP3A4 DIEEAITH

% ketoconazole |Z & - THfil &4 7- (Fig. 2-3C),
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Figure 2-2. Effects of celecoxib on mRNA expression of hepatocyte markers.

RT-gqPCR analysis of hepatocyte marker genes in hiHep. Relative mRNA expression levels in
celecoxib-untreated hiHep [control (Ctrl)] were set to 1, and the values were normalized to HPRT
levels. Results are presented as means £ SD (n = 3). Statistical analysis was performed using
Student’s #-tests: *p < 0.05 and **p < 0.01 vs. Ctrl. ALB, albumin; ASGR1, asialoglycoprotein
receptor 1; AFP, a-fetoprotein; CAR, constitutive androstane receptor; CYP, cytochrome P450;
PXR, pregnane X receptor; TAT, tyrosine aminotransferase; UGT, UDP-glucuronosyltransferase;

Ctrl, control (white); Cele, celecoxib (gray); HPHs, human primary hepatocytes (black).
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Figure 2-3. Activity and inducibility of CYP3A4 in hepatocytes differentiated from human
iPS cells using celecoxib.

(A) CYP3A4 mRNA expression level was analyzed in hepatocytes differentiated from two human
iPS cell lines (Fetch and Tic). Relative mRNA expression levels in each celecoxib-untreated hiHep
[control (Ctrl)] were set to 1, and the values were normalized to HPRT levels. Results are presented
as means + SD (n = 3). Statistical analysis was performed using Tukey’s HSD test: **p < 0.01.
(B) Induction of CYP3A4 mRNA expression in hiHep with rifampicin. Relative mRNA
expression levels in each celecoxib-untreated hiHep [control (Ctrl)] were set to 1, and the values
were normalized to HPRT levels. Results are presented as means = SD (n = 3). Statistical analysis
was performed using Tukey’s HSD test: **p < 0.01. RIF, rifampicin. (C) Metabolic activity of
CYP3A4 in hiHep. Results are presented as mean = S.D. (n = 4). Statistical analysis was
performed using Tukey’s HSD test. **p < 0.01. KCZ, ketoconazole.
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2.3.3 COX fHEKR O PPARY IEMEALERA ST bic B2 5%

Celecoxib (% COX [HE<> PPARy Z &M LT 5 72 Ekk 4 I EA A HIE ST
Do TDID T b DYER DTN 2 ALIZ B - TV 2 Dt 217 - 7, COX-
1 & O COX-2 DIETRINAFLER|TH 2 acetylsalicylic acid & O ketoprofen, COX-

DI AL E AT & % meloxicam K& O nimesulide & ZNZENIRM LTz, LiL
7235, celecoxib & 1EFE7R D | CYP3A4 KT TAT OEAR T-FEL R INILHER &
Nipino Tz (Fig. 2-4),

Celecoxib 73 PPARy Z &AL L TV A 035G 5728, PPARy ¥ 7 1 /L it D&
LR BEELE 7=, PPARy > 7 F /L OiEMALIEZ NF-kB OFHEA 1 L TH
JEMEY A N A L OREAZIEIT S Z EBME STV S, Celecoxib WM T
IRF DMfIE TIE, NF-kB Bn FRELEDORD PEO B, 7o, RIEMHET A R A
> T % interleukin (IL) -1 <> IL-8, tumor necrosis factor (TNF) -a D& (=1 FHi.
BEHHEAD Lz, 61T, IL-6 X° COX-2 Bin FRELE bBEMICH - 72 (Fig. 2-
5A), L22L72 3 5, PPARy DT 2 =R | Ch SHpioglitazone DIRANTIL, CYP3A4
BT RBEEEIEERD 5T, 72, PPARy 7 /L Fiit® Phosphatase and
Tensin Homolog Deleted from Chromosome 10 (PTEN) DBHZEHIT&H 5 bpV(phen)
? celecoxib & DPFHIZ X 5 CYP3A4 B T RELEMHNIIFERD vz o 72 (Fig.

2-5B),
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Figure 2-4. Effect of other COX inhibitors on hepatocyte differentiation.

RT-qPCR analysis of CYP3A4 and TAT mRNA expression levels in hiHep. Relative gene
expression levels in [control (Ctrl)] were set to 1, and the values were normalized to HPRT levels.
Results are presented as means + SD (n = 3). Statistical analysis was performed using Tukey’s
HSD test. **p < 0.01 vs. Ctrl. Asa, acetylsalicylic acid; Keto, ketoprofen; Cele, celecoxib; Melo,
meloxicam; Nime, nimesulide; COX, cyclooxygenase; CYP3A4, cytochrome P450 3A4; TAT,

tyrosine aminotransferase.
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Figure 2-5. Influence of celecoxib on inflammatory cytokines and effect of PPARy activation
on hepatocyte differentiation.

(A) RT-gPCR analysis of inflammatory marker mRNA expression in hiHep. Relative mRNA
levels in celecoxib-untreated hiHep [control (Ctrl)] were set to 1, and the values were normalized
to HPRT levels. Results are presented as mean + SD (n = 3). Statistical analysis was performed
using Student’s #-test. *p < 0.05 and **p < 0.01 vs. corresponding Ctrl. IL, interleukin; COX,
cyclooxygenase; NF-kB, nuclear factor-kappa B; TNF-0, tumor necrosis factor-alpha. (B) RT-
gPCR analysis of CYP3A4 mRNA levels in hiHep. Relative mRNA expression levels in
celecoxib-untreated hiHep [control (Ctrl)] were set to 1, and the values were normalized to HPRT
levels. Results are presented as mean + SD (rn = 3). Statistical analysis was performed using
Tukey’s HSD test. ¥*p < 0.01 vs. Ctrl. Cele, celecoxib; bpV(phen), potassium bisperoxo (1,10-

phenanthroline) oxovanadate (V) trihydrate.
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2.3.4 Celecoxib |Z & 5 STATS IEHEALERA B IF LIz B X 2%

Celecoxib |% STAT3 ZBHE L, STATS ZiEME(LT 25 Z & n3@ESL TN D, =
? STAT3 e Y STATS 1d & bIZ U Vb D Z LI L VIEM LT 2720, Th
ZTNoV VBbEOEE VT AZ T a T 4 I D ER L, celecoxib 23
FFABRE 2 EIBARIZ 5 T STAT3 KON 5 IZWBE 5.2 2 Rt 21T > 72, STAT3
TlX, celecoxib WMEED Y Bk STAT3 &L= hu— L#E L Zb23 72 <,
STAT3 IZIFFEEE L TR\ Z & AR 7z, — 5 STATS Tik, U »F2{k STATS
M O STATS MR &Ik 2 U U W{k STATS &I L 72 (Fig. 2-6A, B), &5
2. STATS #PHET S Z & NG STV Dpimozide’®® % celecoxib & fFF4 5
ZEIZE D, celecoxib (28 % ASGRI <° CYP3A4 Bix F-IEBLEM MM IH S
7= (Fig. 2-6C), L7 L. STATS ZIGMEALT 2 Z LA b D EAR/LE L 340

DI TIL CYP3A4 Bix FRBLEEINIER SO 520> 7 (Fig. 2-6D),
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Figure 2-6. Effect of STATS activation on hepatocyte differentiation.

(A, B) Western blot analysis of STAT3 and STATS. Representative blots are shown in (A).
Quantified results are presented as means £ SD (n = 3) in (B). Statistical analysis was performed
using Student’s f-test. *p < 0.05 and **p < 0.01 vs. Ctrl. Ctrl, control; Cele, celecoxib. (C) RT-
gPCR analysis of ASGR1 and CYP3A4 mRNA in hiHep co-incubated with celecoxib and
pimozide (Pimo). Relative gene expression levels in [control (Ctrl)] were set to 1, and the values
were normalized to HPRT levels. Results are presented as means + SD (n = 3). Statistical analysis
was performed using Tukey’s HSD test. *p < 0.05 and **p < 0.01 vs. Ctrl. (D) RT-qPCR analysis
of CYP3A4 mRNA in hiHep. Relative gene expression levels in celecoxib-untreated hiHep
[control (Ctrl)] were set to 1, and the values were normalized to HPRT levels. Results are presented
as means = SD (n = 3). Statistical analysis was performed using Tukey’s HSD test. **p < 0.01 vs.

Ctrl. GH, growth hormone; Cele, celecoxib.
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2.4 HE

TR DO T TEH CYP3A4 (TR b Z < OEFEGHORHIEHLG L TEY |
CYP DOMHFIC L 2@ ERBLCTEMALIC X 2 KRR &, EEMMAIAEHOL
D> TWD D | EFFE L7 IFHI X celecoxib DWAMZ LY, = b
—/VRE & bl L C ASGR1 X° TAT 72 E Ot~ — % —, PXR X° CAR 72
EDOENZHRR, UGT1AL X° CYP3A4 73 & O SRS 7 B s s 77 Bl & 3
BEEIZHEM LU (Fig. 2-2), £7=. celecoxib IMBEICEBWNT, U772 0D
BNz LY CYP3A4 OFBABN/AEICEF L TEBY, &k iPS MlEH ki
INHBEREEEE L CWD 2 R SN (Fig. 2-3B), V7 7By ickd
CYP3A4 OFFEIX PXR 2 L TEZ A Z ENRHRESNTND P, 2D,
celecoxib |2 5 CYP3A4 FHERED ML, PXR BILOHIMC L2 b0 B XD
N5, £72. CYP3A4 {ETEICEB VT celecoxib OUTIMIC X V) A& 72 HIINANHERS
L. F72. ketoconazole DRI LY ZDOIEMIXA B LT (Fig. 2-3C),
B DFERNG | celecoxib & HWT/MEFEE L7 IFMAEIL, celecoxib #RINIC
KO REERAEEL TWD Z ERRB ST,

Celecoxib 1L COX Z[HET S Z & THRAE., BUFIEM ZR9 NSAIDs O—>
Toh 5, NSAIDs 1% COX FHEMERZ T T2, Wit/B-I 7 =2 7 F VDR
T L COX LITMBHRARER AT Z EBA BTN D, EDT=®  celecoxib
LIS+ NSAIDs 12 & 2 IFHifia 0 (kic 5 2 558 % it L=, FERFF 72 COX [
EHITHDHT ALY o ketoprofen K U8 COX-2 K EA 72 HEHITH 5 celecoxib,
meloxicam, nimesulide Z N ENIRIM LT & T A, celecoxib DT CYP3A4 D
BIR T HBEOIMNN A B, obEY TITEE FREEHINTRD b/
MmoTo (Fig.2-4), £72. ZHUXTAT IZBWTHREEETH -7, TNHDZ &M

5. celecoxib |2 L5 CYP3A4 }2 TF TAT D% HL 513 NSAIDs 28 % -2 COX PHE
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TERSCZ DMOIEAIC L D6 DO TN Z E3RIB STz,

Celecoxib X PPARy Z#iEMALT 5 Z L2k W, NF-kB DOBEES PTEN OfFE M
bz Uiz Akt V7 FNVOEE T2 2 L BHESN TS P, NF«B 1336
fbEaND EBERNITBEI L., RIEMWY A A 7 EDORIERISIC LB 4 72
WE T 2TEMAET 2 9, £/, Akt V7T OVITBRHIROMERICEE TH S L &
T D 440 D72, celecoxib I & % PPARy {EMEAL BRI M LIZ 5 2 55
BT, Celecoxib #MNZ L V. NF-kB X°> TNFa, COX-2 o4 ' Z—nu A %
g EOBAFHBELEIEA L TR Y (iPS M RIFAIREIZ 351 T celecoxib s
Mz X v PPARy DIEMEALNEEE TV D Z & AVREBE SN (Fig. 2-5A), — 7.
PPARy @7 = =R | T Hpioglitazone Z ¥ L CTH CYP3A4 DR BLEITHIIN L
727> T2, £72 . celecoxib & PTEN BHEHIT&H % bpV(phen)Z fH L TH CYP3A4
DR B EI IR S 7o 7= (Fig. 2-5B), LA ED Z L2005 celecoxib 1
PPARy ZiEMAL LT D & DD, PPARy DiEMALIE CYP3A4 & s BLEH N

EITZEEE L TWenWZ LR s e,

Celecoxib |% STAT3 fI{EAZH L CWDH Z ERHE S TWD 3, LavL,
ABFFETIX STAT3 OV bR & &Y IR EIC B TR O Hiv T,
celecoxib (2 & 0 I S LTV W2 & ARIE S 47z (Fig. 2-6A, B), LARTO#H A
T, celecoxib (X 50 uM LA ED @R T, STAT3 ZiEMHA LT 2 & > /7 B O

BEFAICHET D Z ENREN TS, AHFFE T, celecoxib & 25 uM &
WE LY BIRWRETEIM L2720, BaHEEANBENT. STAT3 2 i S
nigmol-tEz b5, —J7. STATS 13V VELIAR LY VbR & %
(A BEREMDTRD B, celecoxib NI X D IEMALEN TS Z L AVUREES
L7 (Fig. 2-6A, B), & b2, STATS ZFHFET 2 Z & 23R S 4TV % pimozide

& celecoxib ZPFH % &, celecoxib (2L 5 CYP3A4 K TN ASGRI D& =+ FHL
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B RN REERFRICIE S (Fig 2-6C), ZNUHDZ L, celecoxib |2
X 2 FHEIERRE M R i STATS OTEMALIC L > TR Z 5 Z &R S Lz, Lo
L. STATS Z{EMALT D2 ERMBN TV ARKER/LVEY 02 ML T
CYP3A4 O#fa B E EF TR b/~ 7 (Fig.2-6D), ZiLE TlZ, ik
FE NI TEEL D BRI WT 5 ENMBNTNDS 8 Fi- lE
RIVE N L D STATS M LIX, AEFR VT OMKRIRRELENICL > TE
REfE D 5 HIZHEE Z 0 | 2 OISHEALIZRFFRERE L7202 EAME ST D %),
AWFFETIX, FREOMRERNVE S Z 8 HFEEHIZEN LT T\ a7, IS
JNBRAARIE AL (2% STATS {EMHAL N Z 5 b DD £ DIEMAL D Rkt 4", CYP3A4
B FREENEINL 2ol EXbND, ZHbHDZ ENG, celecoxib 1%
FREARVE L LI D | STATS ZRifiICTE ML S . Z OF 22 iE AL
DI DO ELICEE TH H LB X b b,

ZHETIZ, M5 bIZ HNF4a N EEREFIZ R-T 2 L AREILTW
%30, EBRIZ, & N iPS Mla) b OB /LR C 35\ T HNF4a X° NNF6 %
WEFEREEDLZ LT, LRI EZGS Z ENARETH D5 Z & 3R
IHLTND L3 F | R ARLVE 1 STATS 271 L C HNF4a X° NNF6 DR
BRlEM LS EL 2 LMo Tng P, Zh b0t G . celecoxib 1285
STATS &Mk 75 HNF4a X° NNF6 @ & 9 2255 K 7 DG 2725 Z L2 kb
b~ iPS M) B ORI LICEZ 5 X TWD RN H D, L LR
5. bR T % OFHIIEIZ 31 5 HNF4a <° NNF6 OB fs -3 BLE IR X 74
LIRS HALT . celecoxib 25 STATS OiEMEALAZIT L, & D K 5 IZAFMla > b~
WA 5 2 T AT 0> TV, STATS 132 & HNF3y <0 IGF-1 72 £ D
BIR T OIEMELSC, Akt & 7 F IV DIEMALZ: ERk 2 70 o 7T VT EE 5.2 5 59,
A, STATS TRD ED L 7 F N HNEHENATAIASGIZEE G L T2 et
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LALMNCTHZ LT, LTV LAZE b iPS M SEATHIIRERL D —B & 72
LHAReMED B 5,

AIFIETIE, ARG LB ORI E W S FEFRIZEIE R 716 T iPS MifE)~ 5 X
Y BERER) 72 TR S R E R RE & 72 o 7, Celecoxib Z FWNTHrfLahE L 7o IT#iA
TlX, T E THRIEDOE) - 72 TAT X° PXR, UGT1A1 X° CYP3A4 E{xT-FEH
BOMMPRO O, LNLRRL, TOEGTFRIEIT 48 FFHEE L M)
MR & Bl g 2 L WE RS . + L IEE AR, 4%, T TIClEEsh T
WD TR G N A& AL G A GO TIRINT 27080 10 &tk

BER PR DO LFE B D T- DI B R H RSN NETH 5,
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2.5 /NE

AWFFETIE, celecoxib 75 STATS {&MALZ LTk b iPS #ifdn & ATHEE~D
M ERET D L 2R LTz, celecoxib 1K TLEMTH D720, Zlin>
BEE 25 ET. B b PSS Mg S ~DO 3 LFFER L LTHHATH
HEEBEZBND, L LAan s, EYREEREOREBIIE AT LY b
<L Athy RV EE LI ~O S EIFEE B A RETT 2 LB’ D 5,
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BE=E BREHY A JEWERICIWT ES Ml KR b IFRICHES T2 FiE0
pA3E

3.1 f&S

UTHE . SRR A D ORERER 22 AR O ERlE & L ¢, IMERafliseikic

% in vivo TONEEIERIRNHE S7- 5559, Z oM T, BEiEoIES p il
D LB WIE DEREK F T % Pdxl (pancreatic and duodenal homeobox1) % /
v 7T NLTePdxl /v 7T U U AOMWERIZ T »~ N ZHREMEESE & 1
AT DHZLITE-T, v T AERNITT » N ZRetEapiiia bk OBERERY 72 JENE 2
R 2 Z LT LD, £z, FEEOFIETT v MENIZ~ 7 Rl %
TR . Z ORENE O 0B LR 2R~ 7 ZATBIET 5 Z LI X D IaK
IR TZEEMEL TR, 4%, RO TEZ AV TRERTZ T Tz
Bex elgasMERI SN D Z N TRIENS 5D, 512, b MiPSHilaz 7 ¥ %
FEIPIZIEAT A Z &1L, v MiPSHEDAZREINCHE T2 2 L nHE S
AUy RERAICIIARFIEIC L 0 BEEMANTO b Mg FRABR STV D

58)

BRI ) T b AR MR R 72 7E1C L D BIROER AW E STk, B
ligiF8 2B\ M ZH 72 BAR - C & D Salll (spalt like transcription factor 1) / >~ 27 7 7 k
¥ U AZREINEZ NS Z LT, v U A= U X ES/iPS Ml A T~ U KN T
ZRetE i B R ER CE 5 Z LR ENTWD Y, 20— 7T, FF
BICE D~ AEATO T v M Eiethmfil R E OGRS TR &b
[FIRFICE S SN TV D, ZHUTEBEAEDOHVHICIHB N TEHA M Th L~ T A
& Z v b Zretiriia BRI IS B T DA ORI L5 6D L& %
BRTWD, ZOFEIWEMMEENLT L ETORBICHEIETE 2D
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TIERNZ L AR L TR Y, WA TEE O BN 2 F 72 in vivo T Ot
RO RAIZIE ES/APS IS KRBT D IEAIIR ISk L CH oIl &5 L, i T
LHPINEETHL EBZEZ BN,

MR ROAR FEIE OHAT I, SAEIN & ZREMERSIIIL 2 V2% A Z B E L R IL
T DMEIRENEICE SN TN D, 2 TEWIEHTIEL, ZEINCZHENE
R 2 AT HIEALE L | B A RS LI RO & ZRetEip e & 2 et
LTI DICEES T HEEIED 2 DI EN 5 09, X612, HEAEETHN
DIRA MAGINDIABEREIZ LV ik d, ATk, v U A2k E~
U AZREMEE I A O [FFER F A ZEBOERITZ NI v AV 2=y I vy
ADVERUZ IR AV B AL, FEHTHEIZ K 55 A T @ OIEH R0 Z RE M s
Na D AEFEAE BRI ~D X G RRE ST D 9, iz, AR S A 75O
TEHIZI W TR, IWBRAEECTHW LA M KLV & 8 eIz Huv\ %
Z & THFEMRRIN~D T HRERN M LT 52 EDBMbNTWS, £/, v 7
A-T v MHEHORFERF A T EHBEIEAEZ T TR EEEIZE->TH
ERARE TH D Z EMME SN TND ¥, L Lan b, WEafssk~0k
A%z B L7z AR S 2 783 O/EH IO T, 8 HIIIIRTE AL 8 Hlfa Y]
EESE 170 & 3% 2 T BTE THEIC K 0 % 2 T8 O EHIZNECS IR (0
Wk - i - JIFHER - BN - ENRD (Zd01) 2 AR Re MR G R o A RN £
DX ICEET I, BEDNRESNTHRY, 2 TAETIE, WERMEE
(2 & 2 B REMER I F ORI E R O FTEERE & LT, F A ZEMIEHTFIEIC
£ % 2 T O L OWFIRIC 31T 2 B ES Ml 0% 53R OE W% I
L., invivo TOBFESRENMERHIIED S OMREN 22 IR ERL O FTRENEIZ DWW T

Et L7,
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32 EBRGL
3.2.1 REROMA

Z v  ES Al (RGDID: 10054021) 1%, w4 >/ 27 & (tdTomato) s 1%
BALLET Yy PROBISZLIZbDOTHY | AFEHZERT SEREREELL Y O
BTz, 7 ¢ — X —filildix MEF Z ] L7z, DMEM/F12, forskolin,
CHIR99021, PD0325901, paraformaldehyde (FF0YEA{2E T34 Neurobasal Medium,
N-2 supplement, B-27 supplement (£ Thermo Fisher Scientific, Rat ESGRO .,
EmbryoMax KSOM Mouse Embryo Media (KSOM £54f), EmbryoMax 1M HEPES
Buffer Solution | X Merck Millipore, M2 £5H#11, EgtE % A v — RNi&lX Sigma, L-Glu,
NEAA., penicillin-streptomycin | Biological Industries, DMSO (X775 7 A 7 A 7 |
MMC (X3RS U > D-PBS (OHSEANILZ 71 7 /31 A FBS (3 biowest, KAPA
SYBR FAST qPCR Kit Master mix ABI Prism (& Kapa Biosystems, O.C.T. compound
I% Sakura Finetek (BR0). QIAamp DNA Mini Kit /& QIAGEN (X U —F > Rl T+
—~rEur KE), BRTAT CURARERR [~ A T ) 1w A T R
L&At R B 7 % Z —1 50 (M) 1388 — = alatt R, & 2
7 H = 2 %EHIEITANA = VKR A 2 (KB). human chorionic
gonadotropin (hCG), pregnant mare serum gonadotropin (PMS) 3 & /) BFERE S
oGO L0, VARVAIL @ 98 No.18 127 m 8—ikRiasth (KB L v A
L7z, DA OFAEIT T~ THIlR O Fefkin 2 IV 2,

322 EREHY

SEERIZHIV - B6D2F1 ~ 7 %, C57BL/6 ~ 7 A KN ICR = 7 A%, HAT R
TV — () PO AF L, 8id, BRI KEZEBIRT 5208 TED
EoI1CL, 12 B L OB A 7 L TIREB I ONRE L 2> b —L LIZE
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BCHE Uiz, AWFEIE, 4 & BT SERFEFEER T A 7 A NhE-> THEE L
7=,

323 7 v b ESHMADORE

BRI A 7~ AOMERIZIE, 9% /37 E (tdTomato) ZREL LT v
N ES #iaZz vz, 7 v b ES Mt 55#13 Yamaguchi H DS 9% 5E |2,
2mM L-Glu, 10 pM forskolin, 3 uM CHIR99021, 1uM PD0325901, 1,000 units/mL
Rat ESGRO, N-2 supplement, B-27 supplement % %> DMEM/F12 & Neurobasal
Medium @ 1:1 J&ERHIZ VT, MMC ALEEIC X Y H95HRE A RiG{k L 7= MEF

TR Lo, BRHUACHITE HATV, 3 HIRICHEREE R 21T - 7o,

3.2.4 8 MUKIHIE K O D EREY

4 8 s OHEYE BOD2F1 ~ 7 A2 PMS % 7.5 units/VL & 72 % £ 9 ICIEPEN G- L |
Z D 47-48 KEH#IZ hCG % 7.5 units/PT & 72 5 X 5 IZMEENE G55 2 & Cibdk
INZFhl S, MM Bo v R & 1 BERE S, Bl BEROMWR LT,
8 MBI OEEEUT, &Rl 2.5 A (hCG 852> B 56 REffTR) (ZINE L % 4
ML, IVEICESHZRA LT M2 B TR T 2 2 &1L v 8 Mfaiifrnz 15
7o MERLOEREUT, ZAZHC 3.5 B (hCG #5755 87 FEfL) (215 &
L. TEICHENEZHAL T M2 5T T 2 2 LI LD ZRINA 572, 1556
ATz 8 AERRAIIAR K OB I X KSOM B i 2R L BB Al & CORIEFE 21T o 72,

325 BFEAEICL DX A TRHEOMER
6em 7 4 v L2 kIC, M2ESHEE T R ES MBI O/ NEEIED . I 3T

WA NTHEBIZEST-OL, SRR EZ 3 ecm 7 4 v = ED M2 B5llc®
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Liz, ¥A47~=a2bL—%—%H\T 8 HMlaIRNE~FIER 2 o1 72
E2Zdpo< D EFEAESY FEFHAL, 7> MESHMlaZE 3-5EALL,
ANZEREZ T 8 MR T — b5 U MBI E TRA L2 b 0 2B v,
PR ~DIEANTIEL, ATy N Z RN~ 2 &S e &
INTHA L, IRRPEIZ T >~ b ES Mifld 4 10-15 EIEA Uiz, EAZ R T

XD HD D BITBAEIZ AW,

3.2.6 REEIZX DX A TIROIER

HHNLOH, 6em T o4 v ¥ 2 RITHIHE 2 LA T FRREIC 12 Ho~ A1 7=
U VEERIL, 2D % KSOM B O /NE R NS R T VAAIVTHEH Z LT
MR T v v a 2FRLTe, BEEMT 4 v v ad~A 7 ny = VITEERM
FAv— RNRIZEVEFAFRERE L LEH 2 WIE2H0 8 s 2 i L
Z 212 10-20 ERRE OMIE B2 5 T v b ES Mt A0 A, 8 Ma i Hefih
SHE, ZOFE-WEEL, s MMt E T > b ES Milndl A gE S, i
JaE THALL D DEBHEIZ AW,

327 FRATHROFENBE

5 HEHEOMEME ICR ~ 7 A ZFEEREER L2 EME ICR ~ 7 A & 1 BRI S H 7z,
il R OWR ATV, BROH > To~ U XA &gt~ T A L L TERICHND
Too IR~ 7 AT B TV R T 72—V R JEIENER S L, FRRE L 72, BR
Wete, FEZARIMNCEL S, 276G ERHEEHWTHFERN~NLEB L 22 H 1T
oo TATMEANNT T T AR ¥ BT U —%  FEHEHT LV BRIT 72 IS A LK
THOF A T REBH Lz, HOFEIS6 L THRBRIZ L TF A 7 IRE B,
RN HRODHETY T A% 37°C D — X —ThEDT-,
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328 FATRURBEHRDENA AT T

HAE Uz~ 7 AT B IAMEE Leica M165 FC (Leica Microsystems, o = v
V7 —, ME) ZHWT, RFRmIZEBIT S tdTomato DEIEAFERT H 2 & T,
FATIUATHLZ L MR LT, IFH LR AT~ 0 % 4 WEIFI L%
FES A, PR At MR, (OBt OVEF DR & i L. SRARHOCBRISER I TRl & AT
o o, BlE A% e O — I e Rk YL A 1 O.C.T compound (Z & 0 @HL L |
RIZATAAZHWTHA Lz, @l L7eY 7 0E, -80°C TRRAF LTz, %0

Dlgigs %4/ A DNA fiH I W=,

3.2.9 qPCR 4T

7 I DNA [T~ U 2B Lzligias 2 43E 21 X L, QlAamp DNA Mini
Kit Dt~ =2 7 Vit L7z, PCR 77 A ~—I% Table 3-1 IZ7RL72 %
D% M7z, Real-time PCR O STES K IX KAPA SYBR FAST gPCR Kit Master
mix ABI Prism % F ) Fofé 5 & 10 uL T1T o 72, [ 1& Eco Real Time PCR System
(Mlumina, 77 Y 7 V=T MW7 4 =2 KE) ZHWNTIT>72, 7~ M ESH

faDFFHFRIZLLT OBEHAUT L0 Juiz,

[DNA]¢

(DNAT,o+DNAT,)

[Chimerism(rat)]=

=(1+e,) " /{(1+e,) T +(1+e,) ™3x 100
[DNAJmo : ~ 7 A DNA #JJ2FE, [DNA)o : 7 > s DNAFIRE, Cgm : <7 A Cq

fE. Cgr: 7> bh Cqfl. e: PCRZH=E,
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Table 3-1. Real-time PCR primer sequences.

Animals Gene Primer Sequences
Mus musculus | Transferrin | Forward: 5'- TGA GTT TTG GGC ATG AAT GA -3
musculus receptor (TIfr) | Reverse: 5- ACT TTT AAG CCC AGG CCA AT -3
Rattus Transferrin | Forward: 5- CTC CAG ACC AAC CCT AGC AA -3
norvegicus receptor (Ifr) | Reverse: 5'- CAG GGC TTC ACT CAT GAA CA -3

3.2.10 SRR E

P LTk A 7 T A4 A A% >~ N (Leica Microsystems) (2L Y 10 pm DOJE X
THIVH L, 274 N TR T T2, 2 O% O MG AI1E Katsuda b
DWEEZBZBITAToT O, 2734 T FZAZKERVMHTEOH %
4%paraformaldehyde (2 £ ¥ Z={RIZ T 20 47 MEELEE L Immunosaver ( H #1 EM,
W) Z VT 98°C T 45 R4 2 = & CHIROIIE (L 21T - 72, D1k,
0.3%H202 (2 V) FiRIZ T 30 HIREME~L A F 2 X =B ORELZITV, S5
|Z Blocking One solution (7" 4 7 A7) Z#HWTERIZT30 07 rv¥x
TR EAT T, 7 1y % o Z AL | mouse monoclonal anti-rat CYP2C6 antibody
(Santa Cruz Biotechnology) (1:200) % FV T 4°C (2 C Wi 7=, IRPUK
IZ Goat Anti-Mouse IgG H&L (HRP) (1:500) % HVCEIRIC T 2 B OGS S,
ImmPACT DAB Peroxidase Substrate Kit (Vector Laboratories, 77 U 7 4+ /L =7 JI{ /3
— UL KE) ZHNTHRALEZ, DR, ~~ bF U U2V TRG

%17V, ECLIPSE Ni microscope (Nikon) (Z C#£2 L7,
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3.2.11 WERHFRROMENT

ZEEIX. DT E1T > 7-% . Tukey’s HSD (honestly significant difference)

test IZ L VITo7o, ZOBEDOHKEH3HTIE. SPSS Statistics software package, version
25.0 (IBM Japan) %MW\ TiTo 7=,
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33 fER
331 7 v M ESHIlEZAW-EAER* AT~ U XDENY

~ 7 ASAEIN & tdTOMATO THE#%k L7=7 » b ES flilaz T, 8 Ml iimis
YL, 8 MIRRMIIRTE AL, MR E ANRIC LD ~ 7 ZA32HEI0C T > b ES Mo
HEHLT=X A TWEERL L 7= (Fig. 3-1A-D), FEFORFR 28 BT &
—EBDEIZIB VT (dTOMATO DIREGEOLBIZE S, 7~ b ES Ml w5
LEXF AT~ T RATHDZ DRSS (Fig 3-1E), ¥ A 7~ U ZADOEHZRIX
TEHTIEIC LD B7e 0 | 2 DOR%E F iz 8 Ml IREEETE (Two-embryo) Tl
3.3%. 8 MEIEHEAIMIE AL TIX 4.7%, AR AL TIE 12.5% CTdh - 7= (Table 3-
2)e LU ES, 1 SOOI E - 8 M REEEEE (One-embryo) 1235
WTIE, v U AHAERNEF IR XA T2 U RIH/BONR Do T, 2D,
VIR D FEERTIL 2 DO % Az 8 MBIIREEEEIC L0 S/ F X T~
U A ZfRATIZ W,
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8-cell embryo / blastocyst rat ES cell cluster

8-cell embryo
— / rat ES cell - \ry 4 / -

L) \
U . / \

tdTOMATO

Figure 3-1. Generation of chimeric mice using rat ES cells via three different methods.

(A) Schematic diagram illustrating the injection and aggregation methods for introducing rat ES
cells into mouse embryos. (B) Images of blastocyst injection, 8-cell injection, and 8-cell
aggregation. (C) Uninjected rat ES cells (left) and tdTOMATO fluorescence (right). (D) Chimeric
embryos after rat ES cell injection (left) and tdTOMATO fluorescence (right). (E) Fluorescence
images of neonatal chimeric mice. The white dotted line represents a non-chimeric mouse. Scale

bar: 500 pm.
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Table 3-2. Generation of interspecies chimeric mice with rat ES cells using three

different generation methods.

Number of Borned mice
Generation method transplanted Number of non- Number of
Number of pups
embryos chimeric mice chimeric mice

8-cell One-embryo 98 7 7 0
aggregation Two-embryo 244 40 32 8
8-cell injection 149 39 32 7
Blastocyst injection 64 28 20 8

332 FATSURBERDENA A—T T
Z v M ESflaDOFNFNDlgigs ~DHHGZH LN T H720, AT EB
T2 THELNEZETOS T AND 4 BEGERICF. B, O, A, 2O

Bz L, #eA A =20 7 a7 o7, il LTcF X T~ U 2 Dlgdsl L@

E

D~ T AL L, KESRBITRHICTRE 1T O b o7z, D OdO LR
FEEZE TR 00, BiEE k< 2 TOlES T tdTOMATO O3 BlE2
STz, o, WERFEANETEHINZ2TOF AT ZOMRIZEIT 5
tdTOMATO D #OGITIEFITI N > 7o, —TJ7. 8 MU IIREEERTEC 8 M IR E A
ETEH SN F A T~ 228 W TR, g T 292 i ATE O
LOLY bIRWEMIZH -T2, S BT, s~ 7 » b ES fldD %5 % i
R D720, IR 2 /E R LaOBl g2 217 o 72, llds O aOBlEsRs R & FERIC,
SRR AVE CYEH L2 A 7~ U A CIEFIRIC 1T 5 tdTOMATO [t A3 1%
EAERD BT, 8 MIBHIIREER LS 8 Ml HIRIE AL TIEH SN X 2 7~
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U A TGP 3 RS S iu7e (Fig. 3-2),

Non-chimeric mice s Blastocyst injection e
tdTOMATO / DAPI tdTOMATO / DAPI

Liver

100pm

Heart Pancreas

Lung

100pm

Kidney

Liver

100pm

Pancreas

100pm

Heart

100um

Lung

100um

Kidney

Figure 3-2. Contribution of rat ES cells to different organs in chimeric mice.

The liver, pancreas, heart, lungs, and kidneys were harvested from non-chimeric and chimeric
mice generated via 8-cell aggregation, 8-cell injection, and blastocyst injection. Whole organs
were imaged for tdTOMATO expression, and tissue sections show the contribution of rat ES cells

to the interior of the organs (counterstained with DAPI, blue).
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333 KEFRICBITDT v b ESHROFER

FIEERA~D XV Efe72 7 »~ b ES MO F 53R A2 MBS 5720, 7/ 5 DNA
% qPCR JECHMIT 28 e B TEE B Uiz, RTIEIC L0 ERkICFH 55
MEETETWD0BETT 2720, v 7 X ESMiflde 7~ b ES Mz TEDOH
ATRA LY TS ) ADNA ZHiH L, AFEICLV FE5EER B L
7o HHSNIZFHERIL, 7 v M ESHMIEZIRA SE2HIE Th 2 Blamii & IFH
<, FREICEH IS TWS Z E0VRE T,

Flas 231 5 7 > b ES MO TSR E2WET 570, U ERIC LT 22—
HER, a2k itREY T A AL, 7/ LADNAZFRE LT, FA T~ TR
DR DG BT/ I DNA % qPCR {ETHNTT 2 & MR AR TE AL CfE
ML7EF AT~ ZATIEHFE~DZ v b ES filOTFHIXIZEA LERBD LR
molz, —J7. 8 MR TIITlE~D 7 > ~ ES MildD 7523380 b
Teo £lo. ZOFGRIIMWBIIEANETHEH LIEF AT U X LB LAEICS
/x> 7z (Fig. 3-3B), £ DM ONEHR 1B L TR EHE FIEIC L 2 A B 7R 2R
T, EFo, BIETIIMEHFECEIST 7 v F ESHOFLITIZEAERD S

NiRhoT-,
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120 30 - O08-Cell aggregation
@ 8-Cell injection
< 0d ®Calculated value = 25 1 m Blastocyst injection
= 80 | BTheoretical value < 54 | ok
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= @
] i = )
_g 40 ('_E) 10
Q20 5 1 |l|
0 ———— . = ] -
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] N Q(_, e N ‘{‘\b
Q’b

Figure 3-3. Calculation of the rate of contribution of rat ES cells to the organs of chimeric

mice.

(A) Validation of the contribution rate calculation method. (B) The contribution rate of rat ES cells
in each organ. The results are presented as mean + SE (8-cell aggregation, n = 3; 8-cell injection,

n = 6; blastocyst injection, n = 6). **P < 0.01, Tukey’s HSD test.

334 FAT<URAFRIZBITST v F CYP2C6 %5

Z v b BS MR AR ¥ 2 7~ 0 ARFIRN T T~ NSRRI SR 2 %
BLLTWDEIDHRDID, ~TACYP2C TA Y 7+ —LERZEMLE LR, T
> b CYP2C6 FrRAvfuiRz W ChREG 21T > 7o, 8 ML AVE K OV
BIETIEH L7 ¥ A 7~ RAFBICEB T, 7 v & CYP2C6 Bt it =
NnWie—0, WERFEANETER SN X A 7~ AFETIZZ v & CYP2C6
PEAIIRIE & A ERE SN2 o 72 (Fig. 3-4), F72. AT~ AFENICE
757 > b ES KGRI O R E DOEALA~D F 5 OR 0 1378 H /e o
7
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Non-chimeric mouse 8-Cell injection

Figure 3-4. Immunostaining of chimeric mouse liver sections with anti-rat CYP2C6
antibody.
The livers of two chimeric mice, created using different methods, were immunostained, and the

representative one of each group were shown.
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3.4 B

AWFFE T, 8 ML AL, 8 Ml IIRERSE 1, IMEITEAE L WD 3D
DEZDFELZHNT, ZNENEMEMFT A T~ T ZAOFEHICKII LTz, A7
v U ADEHRIEIEALE TR bE <. WRIEANERF AT~ U R &K
HNREBLSIEHTE 2 Z EAVRB SN2 (Table3-2), LA2L. T v~ b ES fifam
WFHRITNEER I L > TRA2D OO, 8 MfaIIREANETER LEF ATV T X
IZBWT XY mWERIIZH > 72 (Fig. 3-3).

W 2 W26 & Hig L, 8 IR 2 W2 B IcF A T~ U ZD/EH
HMET Lz, ZOBRKEE LT, 32 05 64 [HOMAL S 72 2 A & s L,
8 FBHIIR TIIIRICBIT B~ 7 AfIICxd 5 T v b ES MO EIENE N &
MEBEZOND, £lo, 1 DOWE W EEIETIL 2 DO E W EEE & I
B UHHAERMED o 72, AIFSETIX, IRE T » b ES Miflaz e S 551, Ik
DN ST FE DT ~ b ES Mgz vz, £07H, 1 DORE AW kEE
ETIE 2 2ORZ HWZERE R U (RSN 7-F A TR 3257 » k ES f#l
RO HENEL o AREME RN H 5, ZhE Tlo, IR 2 RO @R
RFHITAIRSCEGFRIK T 25 SR T2 RSN TN D 5%, K
FEZBWTH | IR~ T A0 60 EUIBIC X U EEF 215 D BRI, BAEDNILE -T2
fRIEABE ST (Fig.3-5), Z OEDHELBILN G IZFEHITT v b ES il
fa DT EP S S, m T v b ES Milld o w G AMEER T AEOIE LRI & & 2 6
o, UbEDZ &t gIIRICKIT 5@V > b ES MilaDF 508 F =N TD
FATMOIAZAEFE L, HAEROERTIZER>TWnLHEEXHND, LLAR
N5 BERSCHIRIZ W TII AT 7 > b ES Milladsk & 7e o THIERIEA DNk
ETWVDLZEnD, T D DlEgIN~D Z » b ES Mo @503 ME AR A4

(B B2 T D LRI D, T, WIRIERSIA~DO I EE 2B s 1T
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tdTOMATO

Figure 3-5. Observation of fluorescence in an embryo whose generation stopped

halfway.
% Mixll AR ST~ T A ES Mz N TH AT~ AEAE1TH 2

& T, ¥ U A ES Ml DRSO & o I NIREE RS~ O FF G058 L,

RIECHMREE RVIF AR~ D T G-3RI T 57 &~ 2 ES Mo &5 J7m % =

Y hE—ATE L2 EnmEEn 9, 4%, CRISPR/Cas9 @ K 5 7RBIxTi
SEEAT 2 FIV T ES/APS A D SMERIERL HIREE~ D 43I C R AR RG] 1 & /

Y7 T U RL, F AT~ T AERITAND ES/PS Hllfla O ER LS~ D 534k
ZIETHZ & TRREO L I RFAE~DT > b ES/iPS MO ELR < Z &2

TELAREMED® 5,

—%IZ, ES MR OMBE~DOTFERIZIF A T~ U AU T 2L, £D
ES Ml f sk omfg b b HEBE S D, LoL, ZOFETEEZL 0 %
GoEYLn L, HFEA IR T OMNER S DI 0EFITIEMETH D 5 2, Y &R
L7l O — 0o LnHESRER T2 2 LA TERY, #OLBIZEN D F A
7~ U AZBIT D ES MO ~DFGIL AR TITRNWEB LML, 4]
s OF5RFEH TS ERICBT 2F5RE B L TND EIXE0E,
INODMBEEMRRST D720, FA T~ U AfgasnGhlit L7257/ 4 DNA % [
WCHERORMZITo T2, APEERHWTINT 217 5 & BiEE & IER I
AT H SN, FRECT v N ESHEOEIENAEHTETWD Z LRS-
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(Fig. 3-3A), 2D END, AENTTIEILT A 7~ 7 AIZ81F 5 ES Hla ok
~OFEREENTHDOICAHTHL EB 26N, KRFEZHWSZ LT, %
BEYetaip E&AT 5 T L e IEFICHMEIC, IR R0 REME & 2 /T 2
ZEBHRETH D,
lgasfElZ 7 v M ESMlaOFG ER 2 FHT 5 & BB OlgEs TILTZ » b ES
MO F G RHER S —J7, BIETIIERTFECL ST, 7 M ESHMEOF
NI LA ERD NN -To, TORRIT, EFEWREINZSalll 7 v 7T D
R~ AZREIRE T v N ZREMEER AR 2 FA O 7 VAR AR 21512 K 2 B oo fEH
MWTERNWZ L E—HLTWD P, —J IFRCEO I EREAEIC LY
FHLIEF AT ATIRZEALET v b ES MilaOFLERBD b7
IR L. 8 IR NE TR FEROGE R EABRD iz (Fig. 3-3B),
Mz T, FOELSRIPBIWEAFEICLVIEHR LS XA T~ 20BERICEB T
57> NESHlaOF LR LG L CTh o, Eio, 8 MIAMIRERELE KO
8 AMAMIFRIE NIEIC L VIEH SN A T~ U AN T 7 » MFMRED S
CYP2C6 MPEAE SN TWND Z ERE Nz (Fig 3-4), 26 OFERITBEOS
A LT | RIS TEIEIC K D RO /ERL & (AR, 8 Ml & A
WIZHSEIEIC X 0 IO ERINATRE TH D Z L 2 RIB LT D, FREZRN 5, Bl
RCIEsEIEICIS A TR IR A DN X L 72 b~ A X — B TIZ RS0 > T
BOT. ABRIZIBWT 8 MR EEIC & D RFENFIR/ER S FTRE T 5
FREEZAT D Z &ITTE o7z, L, ALB 7' RE—4 — FICHHli~ L~ R
TANAHF IV FF—EE2RBBLIET ALB-TK vV A0, 7 U7 & b
ikt K79 —% /) v/ 77 h~U A (Fah"'~v R), vax ) —BRTI5 23/
— T I FR—F =B T A (WPA ¥ T R) 7o & HAERITITR Z R TR
v AZBRANMIHANWD Z L TR AT U AFICE T ST~ b ES Hifamh
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KPR OEIE 2 LS5 2 ERATRED D Li/e 870, 4514 | R Rn Al 72k
ERERIZ 8 AR SEE T HIRIE R THZREMEF M bk & 72 S HRER) 72
JFI DM ERLATRE Cdo 2 a2 G A LB T H D,

7 v b ES Ml FERIL MBEREANETHER L7 A 7~ U 2 TS
Pl I | DR TE W EEENTIES &N RE L RiE THGRICKE
w0 D oTe, —J7. SMBIMIEAETIEH L7cF A 7~ U A TIEFHFE DR
WEIREZ RS, TNENOTEENRB LE 10%R2E & EENTOlgs O
HOXNNS L, FHERNRHY)—TH > 7= (Fig.3-3B), ZILE TIZ, 8l
W E COBIERIT R —Z I L BESE 5 2 L TRTOMBRICHF ST 524
PAEFELTWD Z LRI TWD T, 20— 7C, IR0 NS IE
T TIZZ D% OMBLEMR DR E > TRERIZH 0 | BRI OFEAITHE, ZERIFIIC
W70 5 MR TE RS K OVFAAPNIRIE X I~ & th 2 [0 B S 405 7470, 8 i i
T ES Ml 21 EAT 5 &, AR MZHEIFORIEK & & & IZ8FE ES M3 HE5H L
L NT VA RN — I B ES ML LRI 2
HEBZOND, DT, PWBRPE~ & EANS V- R ES Al X5/
B~ L THET DB OO, ZOFEITH— Tl < WHHIRSE o R rEmic %
KFETDREMOBAELDZEPEESND, DR BSEIEANEICES
J DA E COFREGRDOITLOXIZER S TNDHHDEEZLND,
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3.5 /NE

AR X BFEEX A 7~ 0 A28V T 8 MlaiimE ATEIC L0 AP~
DL RO T 5 NAEIZ LA L. 7 v b ES #la b SRATH A I P AF
ETHZEDBHONE ST, ZOZEND, F A TEMMIENIC X D ZREMHE
Jie kg OERL, FrICFIROERIZ IV T 8 MRIEANEDN AR TH S &
EZbhb,
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BIUE B

ARFFETIE, Zhli>ZLER < . BNy 25 ERWRS FEEa A A
W5 Z ETE b iPS MR O REZ M LS EH Z L NARETH H Z &
s Uiz, B FEEIIIR Y R ES THHT2H, B M iPS s & A3
WFIEIZ 31T 2 B REEABR IC LB 72— E O S E DRI &2 2 ERIC G35 2
EMFAREICR Db D EBEZ BND,

o, AKWFTETITEMWEN TOLRerEEMId BRI ERIZ SV T b Bt &
To7cs THAVETHERMMF A T OMEH TITHOILTW2RD o 72 8 Ml IR
NEIZ LD iR Z et ikl F 5452 L 2R L, 4%, Z
DFEZIGHT 2 2 L1 X 0 B iRIN T L REME SN B Sk OFERERY 72 T2
BUATE & 722 0 | RERIICIZAISERZE I 35 1 2 B RERER ~ OF i R
REEROMIMGIRE LCRHA SN Z B shD, £0—F T, Bk
W TOlERERICIT, & M iPSHIRAZ AW T HIERNFRETH D E Vo Toik
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