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Figure 2-1. Schematic of the protocol for the differentiation into hepatocytes from 2 human iPS cell
lines

Two human iPS cell lines (Fetch and Lollipop) were differentiated into endoderm cells by addition
of 100 ng/mL activin A for 5 days, and then into hepatocytes by the addition of 1% DMSO for 7
days. The hepatocytes were then matured by the addition of 10 ng/mL HGF, 20 ng/mL OSM, and
100 nM DEX for 9 days. For the final 4 days, the cells were cultured in modified Lanford medium
alone, without HGF, OSM, and DEX.
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Table 2-1. Sequences of primersfor real-time RT-PCR analysis

Forward primer

Reverse primer

Gene
e sequences sequences
(5'-...-3" (5'-...-3"

HNF4a GAGCTGCAGATCGATGACAA TACTGGCGGTCGTTGATGTA
ALB GAGCTTTTTGAGCAGCTTGG GGTTCAGGACCACGGATAGA
AFP AGCTTGGTGGTGGATGAAAC TCTGCAATGACAGCCTCAAG
CYP1A2 CTTTGACAAGAACAGTGTCCG AGTGTCCAGCTCCTTCTGGAT
CYP1B1 ACCAGGTATCCTGATGTGCAGAC AGGTGTTGGCAGTGGTGGCATGAG
CYP2C9 GAACACCAAGAATCGATGGACA TCAGCAGGAGAAGGAGAGCATA
CYP3A4 CTGTGTGTTTCCAAGAGAAGTTAC TGCATCAATTTCCTCCTGCAG
CYP3AS5 CTCTCTGTTTCCAAAAGATACC TGAAGATTATTGACTGGGCTG
CYP3A7 AGATTTAATCCATTAGATCCATTCG AGGCGACCTTCTTTTATCTG
UGT1Al CAGCAGAGGGGACATGAAAT ACGCTGCAGGAAAGAATCAT
GAPDH GAGTCAACGGATTTGGTCGT GACAAGCTTCCCGTTCTCAG

227 TARNRT Tl 6p- KB LEERTEM:
B b iPS Ml B ok LML, 100 pM 7 R P AT v U A HTEET V7 4 — R

T6WFEA v FaX— L. A rFa— g, EEAZ 125 mL OFfg=FLVEEEL,
WEFEEME E LTI uM — b LY LT o R Z 10 lL I LTz, B 2 7 V3 0oy
Bz, b (CAHE) 2~A4 7 0@ 0T 2—7I12B8 L, RV AGIE N CAKLE S 7.
B O AT 10 MM BFR T B =7 A, 0.1% X% 510 A &/ — /L 100 pL % A0 % FEEA7
S, REM % LC-MSIMS THIE L7z ¥,
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MLy Ry RUT 1, KE) ZHWTHRRAY = A fifr 1T o7,
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Figure 2-2. Expression levels of liver marker protein mRNAs

The expression levels of HNF40, ALB, and AFP mRNAs in undifferentiated human iPS cells (i) and
hepatocyte-like cells differentiated from two human iPS cell lines (Fetch and Lollipop) were
analyzed using real-time PCR. Collagen I (c) or Matrigel (m) was used for the differentiation as the
extracellular matrix. A, B, and C present HepG2 cells, human adult liver, and hepatocytes,
respectively, as positive controls. Each bar represents the mean + SD from triplicate experiments.
Values were normalized to the level of GAPDH mRNA. The graph represents the relative gene
expression level when the level in the liver was taken as 1. nd, not detected.
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R RIICRIT 5 2 6N TV A b N iPSHINE b 4k S - TiZ CYP1A2
OFBUTRD LN o7, —F T, CYPSA BEFORBUIFOLNIZHOD, ZhbD
FBEIT e MRRAF & OFAIAE O 100~1000 23D 1 FEECTH Y, HepG2 ML DI T &E & [F
HETholo, BHRIEWZ L1Z, CYP2CO BinFDOFBUL, b FARAN R OFML L 0 3R
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MRNA B EII4 R b &7 2 5O b b iPS MR TR & 72713 % <, Collagen | ET
B L7Mife L v b, Matrigel TR L 7ol B W TEVMEA 2RO Hiv7z.

F72, Fetch 22550k S W7 FMARBRARIC I 2 KR ORBlE~ A 70T LA
IR0 RN L, IR ARG K O R & bl U 7. 2 ofER, EMAEHHZB T 216
MIGEEFETHDL ) DY) V-7 7 n UEREEBEESE (UGT) 2A3, UGT2B4 B LY
UGT2B7 ® mRNA FBi&lE, 2k LAl Che b MW EEARD bz, R, sk
L 7=z 3817 2 5 — SR O mRNA FELET, K3l AR & 0 H K- 7= (Fig.
2-4).
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Figure 2-3. Expression levels of CYP mRNAs

The expression levels of CYP1A2, CYP1B1, CYP2C9, CYP3A4, CYP3A5, and CYP3A7 mRNAs
in undifferentiated human iPS cells (i) and hepatocyte-like cells differentiated from 2 human iPS cell
lines (Fetch and Lollipop) were analyzed using real-time PCR. Collagen I (c) or Matrigel (m) was
used for the differentiation as the extracellular matrix. A, B, and C present HepG2 cells, human adult
liver, and hepatocytes, respectively, as positive controls. Each bar represents the mean + SD from
triplicate experiments. Values were normalized to the levels of GAPDH mRNA. The graphs
represent the relative gene expression level when the level in the liver was taken as 1. nd, not
detected.
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Figure 2-4. Microarray analysis of phase | and 11 enzymes
Human iPS cells (Fetch) were differentiated into hepatocyte-like cells. After differentiation, total
MRNA was extracted from the cells. The expression levels of phase I and Il enzymes were analyzed
by microarray analysis as described in Materials and Methods. The expression levels of fetal liver
cells, hepatocyte-like cells differentiated from human iPS cells, and adult hepatocytes were
presented in the left, center, and right columns, respectively.

2.3.3 FHEATKT 5 KM HBERRBR OTEE OB

Figure 2-5 {213 CYP3A KT UGT1AL DIEELT ¥ 2558402 R %~ L7z, Collagen |
- CHEE L7-AIREIE, DEX K ONRIF ALERIZ KV CYP3A4 BAR T DRBLNEILEIN 25 5K
O3 I L7z, L2 L, CYP3A5 O} CYP3AT HEin 1 DI BUZBEZE 2 EIMNTRD b
727 o 7=, Matrigel B CTHZE L7=#IIE, CYP3A &fnFDEHE /R HEIIRO b o7z,
—7J7 T UGT1AL s 13 OME LB L 0 AR R BLFH T8 B4, Matrigel | THZE L
7oAM@ TIX 50 fi5 & Collagen | - THi#E L7ofifid (22 %) KV @io7-. £72, DEX LB
£V, ZOFBIEIT Collagen | = TH:ZE L7-Mlifla Tix 2.5 fi%, Matrigel | THiZ L 7ol T
I 2 fEic L=,

WICHEEHEY L LT A AT arE2 AN, 0 6p-KELIKZHIES S Z & TCYP3A
TEMEICOWTRHI L 72, ZOREE, b M iPSMifla) & ok S E/MilaicisnTT A F X7 |
¥ 6B-KIRLEERTIE LN RO bl (Fig. 2-6). £7-, ZOIEMIE Collagen | | TH:E& L7
JC DEX M OVRIF ALERIZ L 0 2 F4 2.3 KON 2.7 (512353 X 7=, Matrigel | CH#% L7=
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Figure 2-5. Effects of drugs on expression of CYP3A enzymes and UGT1A1 mRNAs in the
hepatocyte-like cells

The cells differentiated from human iPS cells (Fetch) were treated with OME, DEX, and RIF for 72
h. The total mMRNA was extracted from the cells. The expression of CYP3A and UGT1A1 mRNAs
were analyzed by microarray analysis as described in Materials and Methods. Each bar represents
the mean + SD from triplicate experiments. Values were normalized to the levels of GAPDH mRNA.
The graphs represent the relative gene expression level when the levels in the hepatocyte-like cells
using collagen | and DMSO were assigned a value of 1.
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Figure 2-6. Effects of drugs on testosterone 6f3-hydroxylase activity in hepatocyte-like cells

The cells differentiated from human iPS cells (Fetch) were treated with OME, DEX, and RIF for 72
h and then cultured with the medium containing testosterone for 6 h. 6B-hydroxytestosterone was
analyzed using liquid chromatography coupled with tandem mass spectrometry as described in
Materials and Methods. Each bar represents the mean + SD from triplicate experiments. The graphs
represent the relative activity ratios when the value in the hepatocyte-like cells using collagen | and
DMSO were assigned a value of 1.
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24 BE

AW TIE, 3T DML # N7 H & 2 FEHORS HLEmE WA FiETE
N iPS Ml CYP3A4 DFFE K ONEMRE A A T D HERER 22 TR ~D /3 bik Z g+ %
ZENHK. 2oL LTE, 9 MIiPSHildE 100 ng/mL 77 FE L A WLEET S
Z L THIREEIZ b S, 1% DMSO B3 2 Z & THFRSFMIaIC b S ¥/, &g, JIT
ATBRAIAEIE 10 ng/mL HGF, 20 ng/mL OSM, 100 nM DEX #LEE4- 2% = & TR S w72, R
BB IR~ 1L, LB ER 1 & LC DMSO, BMP4, FGF2, FGF7, FGF10 %
BHNHRTNG 92030 et “hbORTFZEME LI L TIFIi~D 5Lz
T2, ZHH DR OEWIZ X D0 EFRICKE 2T v/ 72 (data not
shown). ZD72, FAIXI N OB X ¥ X 78 X0 HEENEE CEAMi72 DMSO %
FFBIBRAII~D /3 EIZ A 7. DMSO (3% ASTHIRBORERE 249~ 25 25 *)%> HepaRG #l
FaOME N BN BND Z ERHMSN TN DN, FEMRA D= ANEIARHATHS.

25 H D53 bk, & b iPS fass 543k S - Mk T~ — &7 —T& % ALB, AFP,
HMRIEFE DO MRNA Z3BLL, o ORBEITMIEs~ FY » 27 X & LT Matrigel %
WD Z & TEDORBOENMMNTRD S ivT=. Matrigel IZAFHIIEIC E B IZ/FET DB+ T
& % HNF4a ® mRNA %814 & < {5 Y, Matrigel D£8R Th 5T I =13 ALB
? MRNA B O A I S €5 EANHE SN T05D . Lzni->T, t K iPS il
B Il ~D43EIZ & Matrigel OFERLAK 238 L CW e 8B 2 Hivd.

b b iPS A & 43k L= filc 81 5 CYP2C9 O mRNA DR BLEIE, FFHIfEIZE~T
BWH DD, HepG2 MlddRBLE LY b Eh-o7. ZO/RRERIE, & b iPS Mg s ok
W7o AR, T R RAAERRE CTd 5 HepG2 Ml &L v & Tl m W ie 2 A7 5
ZLEERBETLLDOTH-Z. MAT, CYP3A4 J O UGTIAL Ein 1 DOFRBLTA 2« DR H
FNC Z 0 FFENEO B4, B LIS BEEE B L WD 2 ER LN o T,
IHIZ, ZOMIIE CYP3AL Mg 257 X M A7 1 v 6B-/KIBLEERTEMEZ A L THY,
RIF & L <1 DEX ALY % Z L 12 K » TEDOIEEDOFHE R ZRH Hiviz. CYP3A 5y T H
T, FEZ CYP3AS IIHFIRIZE W C RIF KON DEX IZ X W BEFICHE SN D Z LA HGE S
TW5 . F7-, UGTIAL I3 OME <° DEX LB L W mRNA OFBRFHFESND L 23
HENTHD M. ZNOOMEND, KRHFZETE b iPS Ml & /b & 87 M ke
AL TH D Z LAVRIES 2. CYP3A4 KO UGTIAL s O IX, ThEh
EBNZHZETHL 7V 7 F 2 XZHE (PXR), BERBITEMELT o Fu 2 & 52554k (CAR)
B OB FEBERACKFEZAE (ADR) BIEMELT 5 2 & TllE I shs . Aok

12



SH7-t b iPS A HESEATHIIZICI VT, AhR 2 CAR OEfE F-3HIUTRD bz b Do,
PXR O & -3 BUTRD SN 7203~ 72 (datanotshown). =D Z LoD, AHFFEETEESN
72 CYP3A4 @ RIF 53 L O'DEX IZ L 53581E, ZTNZH CAR KONV L aa)LF ad R
IROIEMALITHAT L TV D AIREMENRE 2 BTz,

AAFFE ol S W7 IR AL X OME CTHLEES 5 Z L 12X VW CYP3A7 @ mRNA FEHi,
DM L7z, Krusekopt © % HepG2 iz OME CTHLEE4 % Z & T, CYP3A5, CYP3A7,
CYP3A43 LT BT B AR b Z & i Lz . FEesmiz R TH 5
73, OME (Zxt9 % CYP3A 43 FREDIEBIFHLT A 71 = X L350 FREIC K 0 F7p 2 mIReMED &
LI ENEBEZBND.

JRR DN TIX, BN DR L 7Tl & Hik U T AREINE SR DI BLMG O TIRWZ &
REIHILTNS D v b iPS Ml B b S BRI IR, REA L - AFHII TR
T HHRENFTd 5 HNF6 ° CCAAT/= Y —fES & v /37 o (CEBPa) DIEELITIK
o7z (data not shown). F7=, JRIZICITIFE A CFEERT, A% 1-3 » ADHEMNT 5
CYPIA2®DFEIFRD LN oTo. ~A 7 a7 LA DFERMND, & N IiPS Ml 5431k
WP MR BB L T b o0, H—MHEEE ORI o2, Zh
HOFERMNG, AElE N iPS MBEA B S B 7 ARSI L+ S L TRz &
DRI STz,

AW TIZ 2 kO & N iPS Mifa 4 i~ b S 7z, LoxL7aend s, ok b iPS Al
BECIEFE CRERDFRO LR WATREME B & 2 B b, b b ESAPS M7 ik, Raksk
1 R ORI OB O EERIE RIC LV, SMEREICER S D 2 L BRHESN TGS ®0. %
D=, bk ESEA OKRICEDETUET D, b LITHMNOMIIZS b LoF 0k
EBRINTOVLERH D EEZEZDILD.

13



25 /NE

ABFFETITE N PSR D SRS TEME K O A ~ 0D B M & 7~ 3 B R A
NARHIE A~ D 22T TR 22 0 LIEE ST LTz, L L2aad b, S EEESE O 3 B3R
M & 0 B0 72, A%, K0 KRB LI~k S 2 HiEE R T 2 LER S
HEBZOLND.
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B EoHLEmckse b iPSHlas b FMa~DbRE

31 #=E

AT ag (VPA) IEHCAD A, FUBH £ 72 3P B PRI L L TR EH SN T
WHEHETHD. VPA L, y-7 2 /R (GABA) DOfRIZEEEH 9% GABA F T A7
RF—EEAETSZEICED B MENO GABA IBIEZMSE, CTAMARIEE HIH
% ) Z 0 GABA Sy I I TR AR K O B R A SO DO RIEIIHNC b A5 LT
W5, £77, VPAIZ N, CaZROK'F v R A% PLET S 2 L b#E ST . irE,
VPA (MU & (LA R L RABEAERSE X R VBT BT kE%# (HDAC) FREMEH 2 <7
ZEBHLMNERY, EIBREASDOIGHRE, BOEHEZBO TV DL EELO—D2THH D
60— ERHIBRFZEIZ BT VPA IR b iPS MO RBISI R A RN S S & O
ERHY Y, WG THD c-MYC KU KLFA Z 912, OCT3/4 18 SOX2 & VPA
WD Z ETHte MR-MESEMIRO Y a7 I v IR FREE o T2, £72, VPA I
HMEICB N TIEE MERERTERE (BMSS) #ifa ® 4 L <ix~ 7 % ES il %06 o3 kic
BWTHHTHL ZEAHMEIN TS, ZnbOHETIE, KoybikEDOE ~ BMSS
fab L<iZ~ T R ES fiflua VPA THREEL, EO®%MMZ ¥ 7 BEHW Tk 5
Z & TP ~D b MEE S ivTe. RIERD FiiE L LT, Hay B b4 b o BT HDAC
FLEHDO—>ThLHEEEET Y 74 (NaB) ZiRINL, t b ESHIfED &Il ~D k%
ToTn5 9 Znbi3nPhb, VPA KT NaB 2% 5 < ROLREEDHIIEA & PR LE
& D WIIIFRTEEHIRE A~ Db 2R ET D7 DI L7 B2 b, LrLei b, VPA
At kPSS R DT~ LA DIBIRIC E D X 9 IR % 5.2 D 0NMIARTEH & 5
Lo TR, EHIZ, VPA H L < 1E NaB LIAh o HDAC BREHNZ DUV TOBFZEITATH 4L
TWRWNWTZD, ZIHDILEMNRFFOED L 5 IAEHADBFMa~D b 2 et X8 5T
DOWTIEHHALMNE 725 TUVRL,

Z ZCARMIZETIE, B B PS Ml S MR ~D LA 5 2 D VPA O K OEH
HE P ORI SV TR 1T o 72
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32 ERHE
321 HER UM

FGF2, 77 F Y A, HGFI~T7 7 v 74X, FBSIINA A VTR ME (=274
T, 7R LY, T EA—RIET LT RT Y ) AT L XfEL Y, DMEM, DMEM/F12,
MEM NEAA, L-Glu, OSM, DEX, Y-27632, RIF, VPA, X% 7 U, FUazxZF A
(TSA), NaB, RV /A% vk, a4 »TIRK, UKIAYy, Y=%IFK, =7z
vy, AV T AIFEMEE T ALY, Matrigel, 7 7'rEAd Y, B ReXr Ty oest
v, d-e RaxovrunreF 780, b Redu s It r-dgld BD A A A =
ALV, DMSO, 2-ME, 74 U7 AHHIE (7 =/ —/V by RAE), BRI Y, =
FNAZ IR, MS275, 72 v 73 /7=, T-E Ruxs r<=U o 7 s Ak,
7-t Fa$v 7~V URBIAIK, B 7 A FvI~T R o Tk, () -7
o— LR, 1t Fafx 34V I A, TEHRTI /) 7xd, 4-E R A7 -=
A -ds, 1-BE REXFUT7 70— b-doix by MUV —F 7 I B 24E (A& YU A9
J—=RI—7, BFHE) LY, VruTd=FIEUONRT T A vt (U F 2 AE —,
WE) XV, (9 AT7z=h o NE= Y TATHA R (ma—a— 7 M7 7—3
YIT=, KE) L0, T2 TF U, T-e KX v s~ T T AT AT GLER)
XV, 46 FeXiAT7=2=rV, I"E FERFTTT7T70—)L, 4-L FuX v ru”
=T 2IHESHE 2 —4 GER) &0, 1-E FueXoIF Y I Ad 380 U7y Mt
(TFxV2AMT T Ry r, KE) Lo, ~72%F/7a—FAHt F ALBHEIZT 7
Hutk (7 v, ¥EE) LY, KSR, KO-DMEM, RPMI 5l (V4 ~ v 7 AEH),
JNE w7 A, Alexa Fluor®568 f2i#¥ ¥Hi~ 7 2 19G HilkidA v B Yz 4t L0,
b BV IS RNA (38 Bl BIERR), & N ER AT RNA (64 5% B PEHK)
INAFTF=—% (V7N =TMN=a—7—7, K[E) LV, Cosmedium 004 for
Hepatocyte/F12 based (COS medium) (%=t ZEA A4 LV, MEF |34 U = Z LEEREE
L OBEA L THWZ. T247 J O NCCL149 I3 ARZEMHE L X OV HEAHE LIc kv SlEn
Teb 0%k T E W W, ZOMORIEIT A THIRO @mERE s n~ N7 7B LL
TR L & T

322 Wit MTMROER
Bk b FATAIKE (lot. HPCH10/0910463; 32~76 7% 10 EIKIESHT) 13 ¥/ T v 74 (v

P27 Y, KE) LVEEAL, thawing medium without additives (Cat. No. MIL261 ; /X

16



AFTVF 4w, LR, 750R) ZRHWTHRMN~ =2 7 VIZHEWIRER L7-. iR
L 7= FFHfR X additives for hepatocyte seeding medium (Cat. No. ADD221 ; XA A7 LT 4 v 7
#1) %& e basal hepatic cell medium (Cat. No. MIL600 ; /XA A7 L7 ¢ v 7 4h) ([Z8RE L,
Collagen 1l Ca— h L7=ffabs BT ¢ o = ICHRRE L 7=, $§FE 12 REfAIR ICBS 2 R 5 BR 25
L, additives for hepatocyte culture medium (Cat. No. ADD222 ; A A7 LT 4 v 7 4t) %45
e basal hepatic cell medium (2T 36 FEfiE2E L 7-.

323 b b iPSHIKaDREE

t b iPS g (Windy, Tic & OfDotcom) (%, [ENLARE EFIITEE v ¥ —WF TR O]
SLEESIZ XY b MG VEARRKE S MRC-5 BRI S, THEG W20 Rk
b hiPS Ml OHERFER 1T MEF L CTITV, 2.2.2 Tl 51k & [RERICAT - 72

324 Et bNiPSHikaA b FFME~DSE

E N iPS MO AFMIf ~D /3 kX, B N iPS fifaRir b m =—n Lo 5 FIE N EEE LIS
X UK 7T0%IZ 722 > 7 RBECTRA4A L 7=, 0.5% FBS, 100 ng/mL 77 Ft> A & &Te RPMI 1%
(VA -~y ZAER) T3 HM, 2% KSR, 100 ng/mL 7 7 F &> & & i RPMI K5 (7
N~y 7 ZAEA) T 2 AR T S 2 L TRIREICM LS. 2ok, M7z ¥
—EBEAHNT S AT 2 Z LICKVHBEL, HO22UHt K iPS Ml LT 30 {512
TR U7z Matrigel ICTa—F 4 7 L7 L— MR L7Z. M, Y-27632 (M0 #IBERT 1
IRFfH] S OMRE L 24 WP, 10 uM & 72 % KO ISHFMICHSIN L 72, Mifa#EFEf:, 20% KSR, 1%
TN~ A, 1% MEM NEAA, 0.1 mM 2-ME, 1% DMSO % & ir KO-DMEM T 7 H [
FT 52 LTI b S E 7. 12, 10 ng/mL HGF, 20 ng/mL OSM, 100 nM DEX
Z&¥e COS medium T 10 Hf, COS medium OA T 3 A% T2 Z & TR~k &
7.

T AR OFFEASLELL 40 pM RIF 23 T2 COS medium TEIULHT 48 FFfHEE T 5 =
& TITo 7= (Fig. 3-1A). £72, SMLDERIC VPA Z 2mM & 72 5 X 5 IR (4
b 18 H B2 72 KEfE, 40fbt% 12 H B2 6 168 EfEl S L < 1343fbt% 12 H 225 312 I
FILER) L, FRMIE~OMIC G % 2B DWW TR L7z,
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(A)

‘ mizmlm KO-DMEM COS medium
Day 0 5 12 22 25
\ | | | |
\ \ \ \ \
Activin A DMSO HGF, OSM, DEX
VPA treatment for 72 h from day 18 ’—4

VPA treatment for 168 h from day 12

VPA treatment for 312 h from day 12

Figure 3-1. Schematic of the protocols for th
and the identification of morphological changes

(A) Human iPS cells were differentiated into endodermal cells using 100 ng/mL activin A for 5 days,
and then into hepatocytes using 1% DMSO for 7 days. Finally, the hepatocytes were matured using
10 ng/mL HGF, 20 ng/mL OSM, and 100 nM DEX for 10 days. For the final 3 days, cells were
cultured in only COS medium. (B-D) Morphological changes in human iPS cells; (B)
Undifferentiated human iPS cells; (C) hepatoblast-like cells after 12 days of differentiation; (D)
hepatocyte-like cells after 25 days of differentiation in the presence of 2 mM VPA for 168 h from
day 12. Arrows show binuclear cells. Scale bar, 500 um (B) and 100 um (C, D).

325 RNA iR SR

B RNA 1ZE b iPS MO LA E T #, RNeasy Mini Kit OFs i~ = = 7 /L2 HE Wl
L7-. cDNA ®O&ki%, PrimeScript RT Reagent Kit (% 47 7 /34 A4k) Z{#H L 0.5 ug O
RNA 22 BRI~ = 2 7 /WZEV T o 72

326 V7 /VFA A RT-PCR f#HF

PCR 7J A ~—I%, Table 3-1 \TR L= D&MW, VT4 A L RT-PCR DRSIRES
#21Z SYBR Premix Ex Taq Il 2\, SUSET 7T A4 RANAL AT AT AR 7300 U 7 VH A A
PCR v AT L% MWW T To o, FERIIWNIEE = hr—/L & LT GAPDH ZHWTHIiIEL
7.
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Table 3-1. Sequences of primersfor real-time RT-PCR analysis

Forward primer Reverse primer
Gene
sequences sequences
names
(5-...-3) (5-...-3)
ALB GAGCTTTTTGAGCAGCTTGG GGTTCAGGACCACGGATAGA
AFP AGCTTGGTGGTGGATGAAAC TCTGCAATGACAGCCTCAAG
TAT ATCTCTGTTATGGGGCGTTG TGATGACCACTCGGATGAAA
PXR AGGATGGCAGTGTCTGGAAC AGGGAGATCTGGTCCTCGAT

CYP2C9 GACATGAACAACCCTCAGGACTTT TGCTTGTCGTCTCTGTCCCA

CYP2C19 GAACACCAAGAATCGATGGACA TCAGCAGGAGAAGGAGAGCATA

CYP3A4 CTGTGTGTTTCCAAGAGAAGTTAC TGCATCAATTTCCTCCTGCAG

UGT1A1 CAGCAGAGGGGACATGAAAT ACGCTGCAGGAAAGAATCAT

GAPDH GAGTCAACGGATTTGGTCGT GACAAGCTTCCCGTTCTCAG

327 ALBfEEtGE

ALB g oY tald, 5538 OMIRZ Km L7z 4% /X7 RV AT VT & RE W TERIC
T 10 ZMEELRFE L, —20°CIZ T LIz A ¥ J —/L%& W CT=20°C (2T 5 4y MR AL e
ATV, 2% AF AN ZHAWTEIRICT20 o7 a vy F 0 J0BEIT- 12, 20D,
—KPURIT~ T AE ) 7 e —Fgie b ALB Hiff (1:200) % FHVC=IRIZT 60 0, —
WHUAIT Alexa Fluor®568 #25%k¥ FHi~ 7 2 19G Hifk (1:500) % VN THOE FERIRIZ T 60
MBS &2, B3 0.2 ug/mL 4'6-7 2V ) -2-7 = =)L A F—/ (DAPI) %
N NEIRIZ TS T 5 Z & TiTo 7. Yk OMifalL, ECLIPSE Ni microscope (=
T, ) ICTEIE L.

328 FMAMBERTEHNIE

MEBEZOMIEZ, 40uM 7 =F & F >, 50yM 7 7'ty sugM Y7 =7,
100uM () -A 7 =z=hA2, 5uM 7751 —)L, 5uM I &V F LB L 10pM 7-t K11
X7~V v &EE T COS medium (2T 37°C D CO, A > F a_X—HF—NTB6HFH L L< %24
A v F a_x— b L, A Fax— M, &V AL RIGRERBL, S&EOKIG
bk (EEANTEENEZ 572 b= UL) ZMAOSEE LSz, JlERY
> 7 ATHNE £ T-80°C THIREIRIE L7, M ORE TS EEEK s v~ 77 7-5
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7 LRVE B HTER (UPLCIMSIMS) & A7 2% AW, LUTF DG TIT o 72 Widi 71 7 2 Acquity
UPLC BEH C18 column (2.1x50 mm) Z vy, BEifHIZ 0.025% Flga & Te/k T 0.025%
e Gie A% ) — )V EMHA LT, iiE0.8 mL/min TiT-7-. £72 MS OJIEIX=L 7 hr
AT b—A F AETITY, Ty 7 U —EHEIF 05 kV, A F U JRIREIX 150°C (28 E L
TAT o7z, FTEMAEBEREMEL, PSR 2 RI%E 07 L — ~ Eofiid4 RLT buffer

(Qiagen L) (ZT[FIYL L, Pierce BCA proteinassay kit (y—F « 7 4 v ¥ — A =T
A 74y, v Fa—tyVINT YL, KE) 2HOTIRMAS~ =27 WZHE T
E LT X EROSUGK Tl 2 2 & TR L.

329 HDAC EH:HIE

HDAC I&MEDWE X, Cell Counting Kit-8 ([FU—AL"#AFZERT, REA) MK OYHDAC-Glo™ I/II
Assay Kit (7'm A TtE, U4 Rar v N7 4 Vv, KE) ZHWTTo 72, bz oM
K, 10 pL @ WST-8 Z&¢e 110 uL @ COS medium (2T 37°C ® CO, A ¥ F 2 _—Z —
T 60 Ay Fax—FrL7m A rFa—E, £V b EiE%E 55 b BREL,
Multiskan FC (—F + 7 4 v v — « VA =T 4 7 4 v 7 4E) ZHAWT 450 nm O
FEARE Uz, BEEILICHES LTV DM, 7877 L TV DA RS IBRE L, 2 BIEF %
ITo72#%I12100 L @ 2mM VPA 25Tt LIEE ERWT 0 U T AKE (7 =/ —L L
v RARE) 12T 37°C D CO A v FaX—X—NT30HMArFax—hLiz fFa
~— %, 100 pL @ HDAC-Glo™ /11 Assay Reagent Z¥RINL, ZEIRIZT 15504 > F 23—
MLz A FaX— g, AR ML 96 VoL L— NIEZY /LD BG4 100 b
BFHL, GlIoMAX-Multi+ (7'v 2 H4E) % FWC 0.5 B3t &4 HlE L7=. HDAC
151X HDAC-Glo™ /11 Assay Kit & FiV T b7z (k58 &% Cell Counting Kit-8 & Fu»
THRLITERNETHRT 2 Z LIC XV R L.

3.2.10 HEEH-FHIET
HiEZOMKREIT Student’s t-test & VN TIT - 7=.
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33 MHR
331 VPA ZHWzt b iPSHIKD b AR ~D 43k

FTHIOIZ, VPA DRI OWTHRET 21T > 72, VPA Z/43{b#% 18 H H D 72 IRffH]
W45 &, ALB TIZK 7%, Fro T 2 KRR (TAT) T 15 £%, PXR TIEK
1.7 % mRNA FBLOEINNGRD Hiiz (Figs. 3-2 and 3-3A). F£72, VPA %43tk 12 H H
225 168 REIRINT 5 &, /b OMIfaIZ IV C ALB Tidf) 32 £, TAT TiIH 4 1%, PXR
TIEK 5 f5D mRNA FEELOBMAGRD Hivl-. —F5 T, VPA Zrbtk 12 H B D 312 Kf
BRI % &, ALB @ mRNA ZBLIK 8 fFICHIM L7=H Do, TAT TIXA 1/4, PXR TH
1/5 12 mRNA FEBUIE T L7=. CYP3A4 [ZHOWTIE, VPA % 72 BEIRINT 2 2 L12L v
6 i3, 168 HEREIVRAIN9 5 = £ 12 L V9 8 {5 mRNA FEEOHI M FE® bz, & 52, CYP3A
DFFEHFNITH D RIF DUELEIT 72 L 25, VPA % 72 FERIRINT 5 2 & TR 6 1%, 168 I
RN 2% 2 & TR 12 {512 CYP3A4 ORBIAFHE 7= (Fig. 3-3B). LarL, VPA % 312
REMESIN U728 Tl RIF T CYP3A OFFE TR B2 Do 7.

332 ALBfEEtGE

VPA % 168 FRF[RIALER L Copfb S B 7o TR 1213 & A &4 T8 ALB i e ¢
BitE& R L7z (Fig.3-4). — 5T, Kofbot b iPS MRS F ot LR, Btk
BITFRD Lo Tz,
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Figure 3-2. Effects of VPA on ALB, AFP, and TAT mRNA expressions in hepatocyte-like cells

Cells were treated with 2 mM VPA for 72 h from day 18 (72 h), 168 h from day 12 (168 h), or 312 h
from day 12 (312 h). ALB, AFP, and TAT mRNA expressions were analyzed by real-time RT-PCR.
Adult liver, fetal liver, and cryopreserved human hepatocytes were cultured for O (just after thawing)
and 48 h, and undifferentiated human iPS cells (shown as closed columns) were used as positive and
negative controls, respectively. Each bar represents the mean * standard deviation (n = 3). Values
were normalized to the level of GAPDH mRNA. The graph represents gene expression relative to

Control

72h

168h 312h | Adult Fetal | Oh 48h
VPA Liver Hepatocytes

those in human hepatocytes cultured for 48 h.
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Figure 3-3. PXR mRNA expression and effects of rifampicin on CYP3A4 mRNA expression in
differentiated VPA-treated hepatocyte-like cells

(A) Cells were treated with 2 mM VPA for 72 h from day 18 (72 h), 168 h from day 12 (168 h), or
312 h from day 12 (312 h). PXR mRNA expression was analyzed by real-time RT-PCR. Adult liver,
fetal liver, and cryopreserved human hepatocytes were cultured for 0 (just after thawing) and 48 h,
and undifferentiated human iPS cells (shown as closed column) were used as positive and negative
controls, respectively. Each bar represents the mean * standard deviation (n = 3). Values were
normalized to the level of GAPDH mRNA. The graph represents gene expression relative to that in
human hepatocytes cultured for 48 h. (B) Cells were treated with 2 mM VPA for 72 h from day 18
(72 h), 168 h from day 12 (168 h), or 312 h from day 12 (312 h). Hepatocyte-like cells were treated
40 uM RIF for 48 h. CYP3A4 mRNA expression was analyzed by real-time RT-PCR. Each bar
represents the mean + standard deviation (n = 2-3). Values were normalized to the level of GAPDH
mRNA. The graph represents gene expression relative to that in control cells.
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(A)

ALB/DAPI

B)

Figure 3-4. Immunofluorescence staining of ALB

(A) Undifferentiated human iPS cells and (B) differentiated hepatocyte-like cells were treated with 2
mM VPA for 168 h from day 12 and incubated with anti-ALB antibody, followed by incubation with
the Alexa Fluor 568-labeled secondary antibody (red). Nuclei were counterstained with DAPI (blue).

333 b b iPSHiaH KA D Ky R FHEER D FEBLR OTEM:

VPA ZorbBiiat: 12 A B2 6 168 LT 5 Z & T, E bk iPS Mifla): & AT ~D 5y
{EAMEE SN Z ENB X LN, DERILZ O&M T ok 372 b iPS fMildo 3y
REBERE ORI L OMREIC W THRE L7z, 25 B, S ciis
72 SR R R O RBLTRO B, 72 CTH CYP2C9, CYP2C19, CYP3A4 K (F UGT1AL
@ mRNA REL X VPA O X v L7 (Fig. 3-5). 7=, Zi b OMifE % & FEEY)
REWER O T 0 — 7Y 2 LG & LTI L, REICAR SIS E2RE L
& Z %, CYP1A1/2, CYP2B6, CYP2C9, CYP2C19, CYP2D6, CYP3A4/5, UGT K UMifik
EBRESE (SULT) OIRMERRD L. £72, CYP2C19 KT CYP3A4/S EVEIL VPA %%
b# 12 HEN D 168 RellIRINT 2 Z L Ic X W FEIC LA L= (Fig. 3-6).
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Figure 3-5. Effects of VPA on CYP2C9, CYP2C19, CYP3A4, and UGT1A1 mRNA expressions in

hepatocyte-like cells

Differentiated human iPS cells were treated with 2 mM VPA for 168 h from day 12. CYP2C9,
CYP2C19, CYP3A4, and UGT1A1 mRNA expressions were analyzed by real-time RT-PCR. Adult
liver, fetal liver, and cryopreserved human hepatocytes were cultured for 0 (just after thawing) and
48 h, and undifferentiated human iPS cells (shown as closed column) were used as positive and
negative controls, respectively. Each bar represents the mean + standard deviation (n = 3). Values
were normalized to the level of GAPDH mRNA. The graph represents gene expression relative to
that in human hepatocytes cultured for 48 h; N.D., not detected.
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Figure 3-6. Drug-metabolizing enzyme activities in hepatocyte-like cells differentiated from human
iPS cells with and without VPA

Hepatocyte-like cells were incubated at 37°C in COS medium containing specific substrates of
drug-metabolizing enzymes for 6 h (CYP1A1/2, CYP2B6, CYP2C9, CYP2D6, CYP3A4/5, UGT
and SULT) or 24 h (for CYP2C19). Each bar represents the mean + standard deviation (n = 3).
Values were normalized to total protein amounts and incubation times. Levels of statistical
significance compared with control; *P < 0.05 and **P < 0.01.

334 t hiPSHllas b FHMlE~D MBIz k3 5 HDAC FER OZE

VPA IX, GABA 727 I —EEM M, HDAC EMEMR L Na', Ca kUK
F v RVHEBHER 2 & ok 2 R ER A>TV D. 20X 91T, VPA [ThEx R SKiEM %
AFT5ZEn0, EOERANMMUEERERZRT0EH LT 57202, b OEH
LR CHER 2R OEmE N THRET L7, GABA T A7 I —BEA (F
X RXZ Y URPEH NN V), N F v 2Vl (a7 I RBXOY 1Y),
CaZ" F v F/VEWIEE (= F 27 &I REO=7 = V), Na'lCa® F v RVIEMTEE (V' =+
2 R) &btk 12 HE 2D 168 FELEE L T ALB @ mRNA FBL&EIZK X 22 (LILil
iz no7= (Fig. 3-7TA). —J7 T, %7 HDAC BHEH| (TSA, NaB, RV J A% v, T247
SN MS-275) % 43fbf% 12 B B2 5 168 LT 5 Z & T, ALB @ mRNA DI Hi &I
mL7= (Fig. 3-7A). F£7=, /b L7-Hifidix HDAC{EHEA A L TRV, VPA 2N+ % Z &
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T, TOEMEFEEF I Sz (Fig. 3-7TB). X512, o b iPS Mtk s A\,
IHBHIZHT D VPA O R EBREI LT E 24, VPA 240kt 12 H A5 168 HEALEEd
%2 ETTRTOMIERIZIB VT ALB @ mRNA 5L EIIHIN L 7= (Fig. 3-7C).
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Figure 3-7. Effects of small-molecule compounds on the differentiation of human iPS cells into
hepatocytes

(A) Real-time RT-PCR analysis of ALB mRNA expression in hepatocyte-like cells; the GABA
transaminase inhibitors gabaculine or vigabatrin, the Na" channel blockers procainamide or lidocaine,
the Ca* channel blockers ethosuximide or nifedipine, the Na*/Ca?* channel blocker zonisamide, and
the HDAC inhibitors TSA, NaB, vorinostat, T247, or MS-275 were added for 168 h from day 12.
Each bar represents the mean + standard deviation (n = 3). Values were normalized to the level of
GAPDH mRNA. The graph represents gene expression relative to that in untreated hepatocyte-like
cells (shown as open columns). (B) Time-dependent changes in HDAC activity in differentiating
human iPS cells. Cells were treated with 2 mM VPA for 168 h from day 12. Symbols represent the
mean * standard deviation (n = 4). Values were normalized to absorbance values from Cell Counting
Kit-8 assays. (C) Real-time RT-PCR analysis of ALB mRNA expression in VPA treated
hepatocyte-like cells that were derived from multiple human iPS cell lines. Cells were treated with 2
mM VPA for 168 h from day 12. Each bar represents the mean +standard deviation (n = 3). Values
were normalized to the level of GAPDH mRNA. The graph represents gene expression relative to
that in hepatocyte-like cells that were derived from Windy without VPA.
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34 EBE

AWFFEITIBNT E N iPS Hlifa & o3k U 72 i AAR A A AT ~ — 7 — 2 8L L, T
JADTEREFLHIRF B Ch DS OEE R LTc. £2, T O IIITFHIIE O £ 27 HEE
D—DOThLHIEDNHEERITIEL R L2, T B OREIX, B N iPS MRS EERER 72 AT
B~ oMb L2 2R T 550 THhD. £72, VPA OIRINIZEL > Tl b iPS fifah
534k U 7= FFIAE AL, VPA O RIS U TR 20D/ % — > %R L7z, ALB
X PXR, TAT ® mRNA FEL&IE, VPA % 72 R[] L OV 168 Wi+ 2 = & T L 7-.
ZOZEND, VPA Xt KPS Mifldn Bl ~D ARt T 5 Z LRI, L
U7 5, VPA % 312 BREVRIN L7 BECIX, 168 MR L 78 & bz L T ALB, AFP,
TAT B LU PXR @ mRNA RH T ~7-. 72, VPA % 312 FEESIN L 2B CiE, AR
EREOREEDR ML LB MANICERD Bz, 240 S oMl P, fle ~ — 7 —&is
T ThDH Fms fiFr X —E (FLT) 1 BLORY o ENEHIL~ — 7 —i&{5 7 FLT4
Z%HL L T 7= (datanotshown). F7z, RIFIZX % CYP3A4 OFFEEEL VPA OULELRERTIC
EKFEL TR STV, RIFIZPXRDU A RTHAHT-0, ZOFEFEDE L PXR B
BOEWVWCE-THIER SN EBZ 7. EBRIZ, PXR OFRBLEIL VPA % 312 Kt
WIMLTEBRIC B W TR o 72, TR OfERN D, VPA ORI L O e k iPS
AR D AT ~D ML ZRET DT DICEHE TH H Z & DRE S HL, VPA OERINKEHIX
% 12 H B D 168 I OB i b L CWD Z E N B e o7,

FFlR L, EREICREERREEZ ] LTV AR THD. ERE#OE - HETH
D, BEART AV 7+ —LEFTDHCYPDIFEALLEIFBCHEETS%. Z05b, 34
VT 5 AIKEBIEBE L OT A AT 1 6B-KIEILIS Z i3 CYP3A4 1, JIThso> 78
IS U THIL 9, BHEIIZ e FERAIFIR O CYP @ 9 B 30%% S 5 ™Y, A#FZET5
{LFFE L 7-MIliX CYP3A Z X U & LT, FFICHBLT DAk~ e MR R TE M A2 LT
W22 EMD, b iPS MR R B I A b L= 2 LR S e, E Tz,
VPA OYSINT X - T CYP2C9 K U CYP3A4/5 O IR RIE I LA BN L.

ALB It MMEFICHFAET D EERZ I ETHY, R CTEREND. L7-> T,
ALB FEHUINFHIL~DHMEOIERETH D LEZBND. b & iPS Mlan: bk S E 7T
JakRMIE X ALB @ mRNA 2368 L, ZOFRILEIT VPA ORI K-> THEINLz. 7z,
FPER NG LD, VPA Z IR L 72 HIRIEZ DT & A E2TH ALB # X7 A RBL L
TW e, Mz T, VPA O bIRERNRITE SO v b iPS fllakkici W TR btz Z &
5, VPAILZE b iPSHifad b TR ~DMLICER TH LD Z LR b E I o Tz,
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VPA [Z GABA 7 U A7 I F—EBHEFEEHLA 4 F v 1V ERHEH, HDAC [HE/EH
Y, BRxREHEMEAET 2R HEEMTHSH. VPA OFF O EOEMME K iPS Ml
B IR ~D LR EN R 2 R T EH B NNCT 572018, 2o OER &R CIEM %
OB TR LIz, TOSE, HDAC LEERHZAT 2 LAWE W THbS
F7 AR BV T DA ALB O mRNA FEBLOEENNNGRD Hiviz. FEERZ, b b iPS Mg
b E AL HDAC IGE 2R L, VPAIZZOIEMEELE L. BEoZ &b, B R
iPS Ffa > S IR ~D iz k32 VPA O bR EER X, HDAC FLEMERICETT S
ZEWNRBEINT.

HDAC IZiZ, B2 2T A Y 74— L0 b5 Z LR b TN S . HDAC3 OEIRAIBILE
T 5 T247 Do WARHEZNRIL, > HDAC FHEA] & i3~ 2% LR - 7=, 72, HDACS
BINAYIHEHRTH D NCC149 [FNTHIL D /bl BT B A 5- 2 7e o7z, & B iPS il &
FFRE~O BRI R 278 L7 VPA, NaB, TSA, KU J A% v kKT MS-275 137
Z Z | HDAC 24y & 415 HDACL, 2 RON3¥%E &A%+ 5. SV iz id, HDACL KON
HDAC2 #PHET 5 Z & C, & K iPS Ml & o b L 7= A AaARHIAL D 53 L ARDMIEEE S U
HATREMEN B 5. LIRTOWMEIZ L 5 &, HDAC FLEANL, Mlaorhis L O bici 54
HERER T DNA ~DFEAITH B L 5.2 5 2 L B3 ST . HDAC O 23Tl
Fa Db ZARET DFEM 72 A W= X AEFH B E o> TV e, DMSO THA~D 43k
F3 AV AFRIBESIZIZ W T, T bIcBEG-7 585 7 D8 HDAC OREFIC X
S THMT 5 ATREMER B 2 Hivd.

Dong Hi¥t ~ BMSS fifiu% VPA THIALELT 25 Z &2 X 0 IFMAuERARAE ~D b3 E e
Lo el 2 Zhid, ROGREOMIAZ LTS = LT, BROMIE~D5
bz M3t Ex b=, £, KobD~ 7 2 ESHIMIE, RIOCIRREZ MR 572
O [AMFILER T 2BRE L, VPA 2N 5 2 & Tl ~DME2Bith Lz . 4k
U7 I~ — 2 — % RB L, CYPIZLD 7T-= b LY T ¢ v O T /LUl
IEMEZ R L7z, Yamashita &% HDAC fHEAIO—>TH D TSA 1, b MMk
& % HepG2 Ml O MMADHETE A B0l U, HIaJE M 2308 5 2 L2 Ko THOMRRE A L
e EWELE Y. s OMEIE, VPA KU TSA ORINEE M2 L < 13 HDAC
PN S 240 & oM O M b A (et L7z Lk X Tnd. Lo L3 s, VPA KY
TSA DR IMEEMFF R TR RN TH D20 EH LT Lo 7o, & 512, HDAC
PREAIZN E R iPS Ml hs & AT~ D LB IS 5 2 DB O S & 22> TR,
AREIOMEIE, & b iPS Ml b AL ~D /3l 52 5 VPA D= 722 a5

i

I
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PNZ L7z, B B PSS Mifans 553k S E ARG B ATRa~D 531X, VPA DOERINH]
MRS L TR 2 21T 5 2 &, VPA O IREZN RITHE R D iPS Milakk TR Hil- =
&, VPA OF T % HDAC BREMEM S E b iPS Hifad & i~ bl A (et L= 2 &
NHHGMNE 72T,
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35 /NE

EaFbamTh o VPA L, E b iPS Ml & AFfla~D b4 {EdE L, HDAC FHEL
BERSUIEEICES L TWD Z L2 L2, b N IiPS #IA B4k L 7= AL, $E4m1RHt
PR OFFE R ONEM 2 /R THERERY 2 b MITHRERIE CTH 5 Z LB 6 o Tz,
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BUE Bk L-15 5% V- b iPS KR H SRR ORIN S8 1=

41 W#E

BEE b iPS Mfd) B AFIa~ D EFFEER W D ESN TN D H DD, E KPS
FAAE D O T AR 2 = 238 B ORI CRF 2 720121, FERICEBRB AR, B
TEAMELIR>TWD. 72, b MIPSHlRIZetEE A L T2, IFla~os5t
AL RN ORI L LI IR FET D 2 e B2 6N 5.
MR TR 2 2B 2 A L, LERREREZ A OAMT 28 IFET 5. Tohyama
HITHMAEEFIIE R, IV a—REEERVRHITRET S5 2 L C, b MRl
O LT D MIBO R AT 5 Z L 2R L P CoFEZANT, BRikICE
B a o L7z OO AIa A 99%LL EOMIE TR bz, —JT, MR, 72
J BRI L OURFE RSB D 2RI BT, IR R 22 R FET 5 2 & 3
BnERoTND. LIRS T, IO ORBE TR I T X —JiE LT
FIUA R R B R EOHP CEGFT I ENTELEEBEZLND. FHHITIX, VT
I h—=RA%&EHT I b—AL-U VERICERRL, Jva—RE LTHIHT 2 72DIC 0B e
727 F¥F—E 1 (GALKL) 28, 7 VBRMCIZT7 ==AT F=0 & TFu v BT
DIZOIEIR T = =)VT T = K biEFE (PAH) 725, £72RFREIE TIIA NV =F b
TR AT HARKEICEET ABMETHHLAN=FT T AHNLARIT—F
(OTC) TS RAICHFKIH L TWD 7 Zra—2 3o = 2L ¥ —JH & LTH
BLARAIRDORERTHD. T 37 & MBS L7 v VBICHRE L, =R L¥—
A DT DIc 7 VB TR S NS, £z, Fu x g R B EAKRT DR
LCRETHY, ZoX7ENTTFRrY S F—BIZL0 U ViRfbEh, %< OMiakkE
BT DV S FIREOREICHES TS, TAX= RN THEEEZ RT T ET=T 0
PrECMIAS 2, AGEOIREICEEREEZ R LTS, ok ) IC/Ffifaxs v a—
A, FrYVUROT A= UAREEZAE L TWDHD, Bl h—X, 7=z=)1
T2 ROFAN=F U BRFEELTONIE, Chb b UERRRFLZARL, FHTS
ZEMAERETHDH. DD, ZIOHLHFMIEOADBFIHTE HREFRE G ITRET
HZ LT, ZREME AT HE N IPS Mifas b IFRLSMI 431k Lz a2 B S 5 =
ENWARETHLEEZEZOLND.

Tomizawa 5%~ 7 A ES flfian 50t SE7-FIEMaERRZ 7 F 7 h—A L A =F
VEEH, TN — AT AR EEERVEETERE TS LiIckEMETHE LR

aul
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HTEEBELTVD P F7, FEROBMIZBHEROEEIFEO Y 2 7 2R T RSMED
E NIPSHINBZRETLZDOICLARTHD Z LR HESN TS ™. LaL, & ~iPSHI
> B4 & BT PRI 2 B RIS HE 38 3 5 RIS O WD TR V. 2 2 TABFZETIE,
TID ORBARFBHREIEITE S Z YT, IR A 722 S 2R AR 32 CARE S T/ o 7»
I ATREZ2 438 A et A IV C, B R iPS M 543k & W 7= AT ORIN B 3%
HEDOHESE &R
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42 EBGE
421 BRIERUHIA
T FEY A, HGF IX7aT7 vy 7tk v, FBS A A=A ML, 77 %—8iX
TATRAT Y ) VAT AAML Y, DMEM, DMEM/F12, L-Glu, OSM, DEX, Y-27632,
TN a— AP, 77 F—RTREMEE T L v, Matrigel |5 BD /N1 A5 A = 2t
XV, U4 UT LR E, DMSO (I3 7 ~T7 VKU v FtL v, ~T72E ) 7 u—F
t N ALB HUiRIZT 7 24XV, KSR, KO-DMEM, RPMI £t (F V2~ 7 2E&HF),
Alexa Fluor®s68 kv FHi~ 7 2 IgG HilklFA v B by =410, b MRRIER T
# RNA (38 #n A k), B FECANIER TR RNA (64 mc BPEHR), b PR ANEFIR
A IFIERRS RNA (20~64 7% 5 fE{KHR) 1331 FF = —2 480, 3- 45V A FN-2-F7
VUN) 25-VT7 2= AT TV Yy LATr IR (MTT) EECARFERT L D, COS
medium |3 AENA ALY, B E MFMAE (lot. HPCH10/0910463; 32~76 7% 10 fE{KE
AR 138 7 v 74 (Lenexa, KS) X v, HFL-III i@ (Cell No: RCB0523), HepG2 #lfia
(Cell No: RCB1886) [XHLEMFFEFT/NA AV VY —2 & —X b, b MeWEAF (hFL)
i CF# 13 il 6 EAESRT) 137 774 R duv—ik (v huh—2r 5
VR, CKE) XVEEALTHWL. #7727 b—X, Fuyy, TAX=>, MjF, vie
VR G E IR L5 R E 1X 3 RS AFE L Y TR TAEVWV . O OREEIEET
MikROEEEE 7 v~ 77 78S L 385k z vz,

422 FFRERQSRIRE He

JHF ARG 2 B IR I 5 3 3 5 72 O D81 L-15 B, L-15 RRERTHLE 127 7 h— 2 (100,
200, 450 % L < (£ 900 mg/L) KTXFBS (1, 2, 5% L <X 10%) & L < 1% 10% KSR % 7N
LR U7, B L5 BT 2 a0 b o — L EsH e LT L-15 = b o — L ERHI,
L-15 HFERRH E 12 900 mg/L 77 /L =2 — A, 300 mg/L F = 32, 500 mg/L 7 /L F =} Y 10%
FBS & L <13 10% KSR ¥ L CER L 7=,

423 ARG

b hiPS Mtk (Windy) K OWRRE b MITHIRR DR 1T 1.2.2 KT 2.2.2 TR HIEL R
FRIZLCTITo 72, & MIFEH KA T o 5 HepG2 Ml OV I iR Vi il F e 2R e <
& % HFL-III #ifalE, 10% FBS, 2mM L-Glu Z & ¢ DMEM Z HWTH:#E L7, B MeJEAT
Hiflm<d 5 hFL AT 10% FBS, 2mM L-Glu 2 &Te ™ « U 7 ARHIE 2 VW CREE L 7=,
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424 t b iPSHlaD: b FFRIRE~D 5t
b hiPS Ml DO IFHIfa~D 3 bi%, & KPS MifaA/r b= v =—0 5 5 EIE A AR LIS
* UK 7T0%IZ 722 > 7 RBECTRA4A L 7=. 0.5% FBS, 100 ng/mL 77 Ft> A & &Te RPMI 15
i (FvH -~ 2E4) T3 HM, 2% KSR, 100 ng/mL 77 F &> A Z& e RPMI 55
(FNVE~y s AER) T2 AREEET S Z & THREICMEIEZ. 20k, M7
72 —BERWTS ST 52 LICKVFEEL, 522Ut KPS A HE T 30
AR L7z Matrigel I Ca—F 4 7 L7 L— MR L7, M, Y-27632 (ZHIBERT 1
PR M O 24 B, 10 uM & 725 K O IS USRI L 7=, MlasGTE®, 20% KSR, 1%
TNE~ w7 A, 1% MEM NEAA, 0.1 mM 2-ME, 1% DMSO % & tr KO-DMEM C 7 H 54
FT 52 LTI b S E 7. 12, 10 ng/mL HGF, 20 ng/mL OSM, 100 nM DEX
Z&¥e COS medium T 10 HfHl, COS medium OA T 3 A% T 25 Z & TR~k &
Wi, KETIE, ZOHELZIEREL LTER LK. L-15 2 b e — LR OV EE L-15
B, PRI~ D3RR D ERIC B U 7o B AR A THIW . £ DERIZ, DMSO, HGF,
OSM K ONDEX X i3k ik & [A] UHAR CL-15 = > b & — L RS R OVAEVE L-15 B U ishn L 7=.

425 RNA fiHi Rk GRS

S RNA IXt b iPS fAE O/ EFFER T, RNeasy Mini Kit O iRfT~ = = 7 /U HEW il
L7-. cDNA ®&ki%, PrimeScript RT Reagent Kit 2 L 0.5 ug O# RNA 75 ifsfit~ =
2 T IVIZHEV T o 7.

426 VU T7)VHA A RT-PCR T

PCR 77 A ~—I%, Table 4-1 IZ/RL7=bD&EHW=. VT %A L RT-PCR OGNS
1 SYBR Premix Ex Taq Il 2\, SUSET 77 A4 RANA AT AT LA 7300 U 7 /VH A A
PCR VAT A& HAWTITo 72, fERIIANTEE = hr—/L L LT GAPDH # AW THiEL
7z
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Table 4-1. Sequences of primersfor real-time RT-PCR analysis

Forward primer Reverse primer
Gene
sequences sequences
names
(5-...-3" (5-...-3"
ALB GAGCTTTTTGAGCAGCTTGG GGTTCAGGACCACGGATAGA
AFP AGCTTGGTGGTGGATGAAAC TCTGCAATGACAGCCTCAAG
TAT ATCTCTGTTATGGGGCGTTG TGATGACCACTCGGATGAAA
PXR AGGATGGCAGTGTCTGGAAC AGGGAGATCTGGTCCTCGAT
GALK1 AAGTGGCCACGTACACCTTC GATGAACTGGTCCATGATGC
PAH TGTCCATGAGCTTTCACGAG TTAAAACCAGGGTGGTCAGC
OoTC AACAGGCTTTGCACTTCTGG TCGAGCCAATACTGCATCTG
ASS1 TGAAGGTGACCAACGTCAAG TCTCCACGATGTCAATACGG
ASL GCACCAAGGAATTCAGCTTC CTGTCGGGGTTTTTCTTCTG
CYP3A4 CTGTGTGTTTCCAAGAGAAGTTAC TGCATCAATTTCCTCCTGCAG
CYP3A5 CTCTCTGTTTCCAAAAGATACC TGAAGATTATTGACTGGGCTG
CYP3A7 AGATTTAATCCATTAGATCCATTCG AGGCGACCTTCTTTTATCTG
GAPDH GAGTCAACGGATTTGGTCGT GACAAGCTTCCCGTTCTCAG

427 MTT 7 vi&A

HepG2 #iE, HFL-1IHIME & O hFL fiEI DMEM & L< 1Y « U 7 LKEH E % JERSE
& T DR M 2 O TRIIES 3 96 7 =L 7 L— M ICHIIEEAS 2.0 X 10 cells/well (272
DR OICHETE L7z, 24 RRRIER A%, B A SMIark OB lsH, L-15 =22 b m— LiEHE
H L <IIEE LIS §5HUCER L, GFt7 AMEEELITo 7o, Ml/AEARIIRERER 3 A b
UL<IX7 BfESE L2, MTT ZHWCHIE L7z, MTT I3RF&IREE D 500 pg/mL & 725 &
INTHEHICHIN L, 37°C I T AR A v Fa_X— 52 L CEARIGEI T2, iz
PrER, Mt L7casr~ 3 &2 DMSO (2 X Y i L 721, Multiskan FC % VT 570 nm &
W A IE LTz

428 ALB fufEa v
G a2 #IHIE Matrigel T— h L= "= T A B THE LT, B % O
AR Z KA LT 4% /NT RV A7 0T B Ra AW TEIRIZT 10 /M EEWLE L, —20°C (2
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TR LI AL ) =& HNT-20°C ITT 5 /I EImALER 21TV, 2% A% LI v7 & v
TREICT2 M7 vy F U T E T 2. TOH%, —KkbKiZI~v 2E€ )/ 7 a—F L
fiit & ALB #ifk (1:200) % AT 4°C 12T W, —kPLIAIE Alexa Fluor®s68 FEak v =i
~ 7 A IgG Hifk (1:500) % H W CGEYE FEIRICT 60 MG S 872, BYetiX 0.2 ug/mL
DAPI Z3EY FEIRICT 5 MRS 2 2 & Tifro 7z, Bk OMidix, ECLIPSE Ni

microscope |2 T L 7=,
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43 RER
431 B L-15 OB R K O RAREBREEER ORBL

b R iPS M) & AL ~D /3 EIZ BT, 43tk 5 B B BATE L-15 Kiili 2 F 7o B
TII5E% 8 HH DR TIZ & A L ORISR LDkt L, 2{b#% 10 A B2 A%
L-15 55412 F\ N C 7 B2 L2 RE IR o AFE 08B Hiviz (Figs. 4-1A-4-1D). D
AT~ — 5 —Td D ALB, AFP X° TAT Z %81 L T\ 7= (Fig. 4-1E). Zh & DFEH
BiImiE e LT FBS ZHWRET KSR ZHWREL Y b @noTdz, F7-, 2295 L-15 K5t
ZMOWTHEET S Z & T ALB @ mRNA I EOHENAFED bivlz. AL L5 Bz X5
BINEF R 25 IR ET D721, B N iPS fifa) 543k & B 72 JHHEAE C R e FL Y
7R R IR B -3 2 B SR O R BL & RIS LA L 72 GALKL K O PAH DR BLE 1355
Et% 10 B B £ OREBFIIC LS L7z (Fig. 4). £7-, REABOWHETHY, FAL=F
DT NF=UHERT DT NT = ansiEalEd (ASS1) ROT VF =) an sy
iR (ASL) OFRBLEICIIRE RZITFEO Do b D0, OTC O BlL&EIT b
#% 10 A B £ CTREFMIC EH L=, (Fig. 4-1F)

432 BE L-15 BT X DR K OREBR ORI - BRERH OB

JT e JL 2 8 R EE R O BB OB L ORE R A2 RIS, REROUWM - BRERFH K
OVAEYE L-15 B fl IREH 4 42 6 #E12501F (Fig. 4-2A), S HIZHW2MiE4 FBS & L <
IZ KSR &3 2B 1T TR~ O HMEFFE AT o 7o, ZORER, TEREFRIICIE b 20
B H 252 < O/ CHMRICREN 2 ZZManBE S h, Zhb 2ot KSR
BEL D FBS BT <8 BT (Fig. 4-2B). /b OMIIIZ- SV T mRNA FE BT 217
S7el A, ALB LT CYP3A4 OFBLNRD b7z, ZiuH O mRNA FHL LU, (fiiE
LLTFBS &4, MMbZ IO RBENO I Va—A R NFas v 2@RELTHTIZ F—A %
WL, M 10 HEPL T X =0 ZRE LIS TREE LR (S2) 2B W TR bR
BENEN- 7= (Fig. 4-2C).
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Figure 4-1. Morphologic changes and mRNA expression in differentiated hiPSCs

(A-D) Morphologic changes in differentiated hiPSCs on Days 12 (A, B) and 24 (C, D). hiPSCs were
differentiated using modified L-15 medium containing 900 mg/L galactose, and either 10% FBS (A,
C) or 10% KSR (B, D) from Days 5-12 (A, B) or Days 10-17 (C, D). (E) hiPSCs were cultured in
L-15 control medium or modified L-15 medium from Days 10-17. L-15 control medium contained
900 mg/L glucose and either 10% FBS or 10% KSR. Modified L-15 medium contained 900 mg/L
galactose and either 10% FBS or 10% KSR. Each bar represents the mean + S.D. (n = 3). The values
represent the relative gene expression level when the level in the group of differentiated hiPSCs
using L-15 control medium containing FBS from Days 10-17 were taken as 1. (F) Differentiated
cells were analyzed for time-dependent changes in the mMRNA expression of enzymes that participate
in liver-specific nutrient-metabolizing pathways. hiPSCs were differentiated using the conventional
method. Each symbol represents the mean + S.D. (n = 3, except for a part of OTC expression). The
values represent the relative gene expression level when the level in the group of differentiated
hiPSCs at Day 5 was taken as 1. Abbreviations: N.D., not detected.
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Figure 4-2. Effects of an additional nutrient period on hepatic differentiation

(A) Schematic of the protocol for the differentiation of hiPSCs into hepatocytes. The scheme shows
the culture period using modified L-15 medium. (B) Morphologic changes in the differentiated
hepatocyte-like cells using modified L-15 medium containing either 10% FBS (upper) or 10% KSR
(lower) in the S2 group. (C) mRNA expression of hepatic marker genes. hiPSCs were cultured in
modified L-15 medium containing 900 mg/L galactose, and either 10% FBS or 10% KSR, as shown
in Fig. 2A. Each bar represents the mean (n = 2). The values represent the relative gene expression
level when the level in HPH cultured for 48 h was taken as 1. Abbreviations: N.D., not detected; Gal,
galactose; Tyr, tyrosine; Arg, arginine.

433 HZ 7 h—AKRWFBSIREDKFT

JFMRIL 7V 2 — 2 Z RSN U T 2 RED 2 A LT D, 207, 205 L-15 §iith%
HNTERETLZEICED, 77 F—AnbEMI N7V a— AR S,
FFABRR LA o0 b L 7o MR SR T & 2 v RetkEnid 5. E£7z2, 10% FBS & & 02805 L-15 1
M I MiE Sk D 70 23— 2539 100 mg/L & £ Tz, £ 2T, JFiao@EiRME % X
D bS5 7, BE LIS BB D FBS MOV 7 7 —RAREDMAE HEITD
W B M BRI Thd 5 HepG2 A, b MREFHIICTH S hFL AL X O Mg
JHRAESF ML Cdo D HFL-I ARG 2 IV TR 21T o 7. 815 L-15 5 VT 3 [ fHkE
FTL7-E 2 A, HFL-NI AR O ALFERIT HepG2 Ml L OV HFL fifa XL v (K e m) 2358
ST, K 10~40% DA AFETE L7= (Fig. 4-3A). 257k L-15 Bz VT 7 B REsE 4
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% Z & T, HFL-N AR O A A7 321% 3 H 2R & il L CIER IR < #ifil S 47z (Fig. 4-3B) .
ZORER, MM OEFEOFEIIVEE LY, hFLMR TR bLE L, KW T HepG2 i
faCd v, HFL-II Hifa T biKoyo7o. £7o, 7 BRI % O M3 2 My 5E
1% FBS IR L7-2Y, FBS IBEEAMEWGA, hFL MBI OMARAEFRIIT 7 7 k
— APRPERAFHNCID LTz,

(A) 50 7 ohFL cells

B HepG2 cells

BHFL-IIl cells

100 200 450 900
10% FBS

100 200 450 900
5% FBS

200 450 900
2% FBS

200 450
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900 | 100

100
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(B) 30 7 OhFL cells
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BHFL-IIl cells

8]
o

Cell viability (%)

=
o
!

100 200 450 900 | 100 200 450 900 [ 100 200 450 900 | 100 200 450 900
1% FBS 2% FBS 5% FBS 10% FBS
Modified L-15 medium

Figure 4-3. Growth and survival in hFL, HepG2, and HFL-III cells cultured in modified L-15
medium containing various concentrations of FBS and galactose

Cell viability on Days 3 (A) and 7 (B). hFL, HepG2, and HFL-I1I cells were seeded with Williams’
medium E or DMEM based culture medium. After 24 h of seeding, the medium was changed to a
fresh medium: any culture medium, L-15 control medium or modified L-15 medium containing
various concentrations of FBS and galactose. MTT assay performed on Days 3 or 7. Cell viability is
represented as a ratio to each cell line cultured in L-15 control medium on Days 3 (A) or 7 (B), set at
100%. Each bar represents the mean (n = 2). 100, 200, 450, and 900 refer to 100, 200, 450, and 900
mg/L galactose concentrations.
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434 ¥R L-158EHE HWZ B b iPSHIR SRR~ D 4L

ATEOFE NS 4 D5 (1% L< 1L 2% FBS K10 450 & L <L 900 mg/L T 7 h—
A GUAEDE) Z®IRL, 2% 9 HENLZ L a—A RO TF e o z2RELTH
S0 F—=REFML, 5% 10 HANSLT AR =0 2RELESMETTE b IPS Mgz AT
A~ b Wiz, k% OMiaiL ALB, AFP, PXR, CYP3A4, CYP3A5 & () CYP3AT i
IR a23B LT (Fig. 4-4A). 2160 mRNA RBELE(E, L-15 =22 b — LEqHi 2 V7B
L LT, 1% FBS-900 mg/L 77 7 h—A & L< 1% 2% FBS-450 mg/L 7 7 b— A% &
T80 L-15 B Ol 5 2 & CTlifE S B ALB 1359 1.6 fi%, CYP3A4 3K 6 15, CYP3A5
3K 3 FIC LR LS L7, COS medium O Z% AW S HE8k4E L k42 &, mifEo ALB
® mRNA FEBL&I3H 5 5, CYP3A4 O mRNA BHEITN 9 fFImL7-. /=, Zhbo
HRL DI REFIZEAL S OY ALB S dr Yeleta U 7o e 2 BEMEE N CRIZE L7 & 2 A, Mian
HETEZEOEEZRL, 1ZETXTOMIET ALB BEE&E R btz (Fig. 4-4B).
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Figure 4-4. Effects of FBS and galactose on differentiated hiPSCs

hiPSCs were differentiated using the conventional method, L-15 control medium, or modified L-15
medium containing FBS (1 or 2%) and galactose (450 or 900 mg/L) from Days 9-16. (A) The
expression of hepatic marker genes and drug metabolizing enzymes. Each bar represents the mean +
S.D. (n = 3). The values represent the relative gene expression level when the level in the group of
differentiated hiPSCs using the conventional method was taken as 1. 450 and 900 refer to 450 and
900 mg/L galactose concentrations. (B) Morphologic changes (upper) and immunofluorescence
staining of ALB (lower) in differentiated hiPSCs. The cells were stained with anti-ALB antibody
(red). Nuclei were counterstained with DAPI (blue).
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4.4 EBE

E I iPS Al R TR & AR R KX OVE A ERIZICH T 2 729121, sk L7z T
FBRIRAICHBET 2 L BN D 5. AFIIE, REFZORMCERICHEETIMETH D
GALK1, PAH, OTC, ASS1 BL T ASL ZHrRAIZHEIT D, £ 2 TAHETIE, FHMia
R B0 72 e ORI 1225 B L TP AR G 2 5 5 |O R PUS 8 T 5 72D O i IEE Rt L
7.

t I iPS MHfa A O IFHIIE~D /LB T, b RN L-15 Bz AV TR 217 5
EHIRFER G R Z SNTc. L L b, EOEA®%RN LA L-16 A VT #E A
179 &, MEOAEENRRDO LN, ZOZ &%, 2% 5 HEB4{k% 10 H B ORIC,
FIFRI IR AR IR SR BT 5 2 L 2RI S, & b iPS A & 43k L 7= AT AR
ML, SRR AR IR (TP BT 2 RBR A GO M RIS R T 22 L8 T
XD AREMENE 2 BT,

M iaAR AL I GALKL, PAH 36 X OV OTC 238l L, £ O3Bl &Idsr{bi% 10 H H £ Tirx
WL, Z20% 77 b—IZ@#E L7z, ASSL K NASL ORBLEDZELIC K X 22T O b il
ol bDD, 53btz 10 B BIZEWTENLORIUIRO bz, £D72), Fic s
Na—AJRE LTHT 7 b—RZFINL, Fu i 2RET5HHIE, GALKL LU PAH O
FEN LA LMD 550 k% 8 HAMNGLMEZ 10 HERE L TWbH B2 b, £, F
N=F UINE T NNFR = AT DIRFBRE 2 L S 5 720121%, OTC, ASS1 K UFASL
D 3 FEOWREMMER L TV ARERH L0, TILX= 0 BRI O RET 2R3
bt 10 H BAHE2SHE L T b EE 2 b, ULEORSRZ RIS, FE7R 28k L-15 Fi e X
% W O 70 BE AR R R OVRAE SR O « BRERIZ M L7z & 24, e~ —0 —@fs 1
B L OFEMREIER O mMRNA BB &IZMMEE I AR RO 7L a—AROF ey o wlREL
THTZ I b—=R2A&WIL, /ME#% 10 BENSL T AX =0 Z2ERE L CTHEE LRIV Tk
b, FEMEICHWDMEE LTIEKSR &0t FBS O SNSRI THD Z L HVRES
iz, RBFFETH V- KSR % 10% & T8k L-15 BP0 7 )L o — 2 &4 813459 10 mg/L &
BRETHDZ LR, KSRIZTAF=2 2@ A LRI Lk, YUHNIAT L-15 5512
WAHIMIEE LT KSR 23 L TWD LB X by, AL L-15 FHUT W 5 IE 1% FBS
23 L CWeE il & L ClE, FBS FUZOAE N LN T EDRENEZ biLd.

AL 7Y a— 7 UV EFEREE A LTS 2 &nnh, L L5 BilicEENns 57 7 b
—2AERHM L TRV a—R & U TR~ INTE 5. F72, 10% FBS & G104
2 L-15 BiiIciE 7 v 2 — 20569 100 mg/L & £41CTH Y, b N iPS M & 4k L7 i
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faLSA DRI, b7 Na—2Az2FHTL5ZLNTE S, £ 2T, FRkx RIREO FBS
BELOHT 7 b—REETAEE L-15 KA FC, HepG2 #lifd, hFL #lifiE & OF HEL-11 #i
fia % TR 21T o 72 HFL-N HIARIZZE 05 L-15 §5 i 2 D ClsR 45 2 & CHllasyhits
FOAEFREFES N, 202 LI, SMEFMRIIZEE LIS b o T 7 b=, 7=
AT T BIOF L =F o EEFENENTLa—R, Fay, TAF=ICRE LT
PRS2 Z EAHES, MIAEFEADH SR bOEEZ BTz, £72, HepG2 Mllaid hFL
ffa & g U CHIfBI R L OV Il Sz, 2o M E LT, Bis 5B E MR
IR LT AT WEMEFE TR T N — OB TRELT —F X—R(I12L 5 &, HepG2 #f
felZ31F 5 GALKL OFEHA b MR EAT & Foil L THRIZIR S, F72 PAH X° OTC ORI H X
WZ ED, HepG2 fAIZZA M L5 B G b kB2 L, M CTE otz
TEREBZLNTZ. B NORMKALIFMEOET VE LTHWE hFL MildDAFRIT, 2
TOMBROHFR TR b EMNo7z. L L72d 6, hFL MlOEGEIL FBS X ONT 7 7 h— A
NELLLIRBEORSICIHI SN, 72, SIBED FBS 2 & T84 L-15 KX HepG2
HIAE K OV HEL-H R O AEAF 2 53 1Tl 372 2 E R HBRAed o7z, 2O &, (RIRE
D FBS (1%%H L<I1E2%) MOEREDH T 7 h—A (450 mg/L & L < 1% 900 mg/L) % &
TedRis L-15 Biiid, FHMiia 4 S R00IC8E 57200 e L CHEEITH 5 2 L AVRES
.

KRBT OURE Z i U 722805 L-15 Bz @bl e el v Tk L7z e | iPS flifd ik
FERMAEAIIIE L-15 22> b e — LRsH A V2R B LT, ALB RO HIEESR O
MRNA FEHAE -T2, HRZ, 1% FBS-900 mg/L %5 7 h—2 4 L < I 2% FBS-450 mg/L
HT 7 N—REETEE LS L, b MRAFFBIC R 2 TR REmE chH Y &P
MBI F L OB AAICE S 2 CYP3A4 O mRNA R &2 KigICHinsE=. Zhb
DAL O FEEI 72 TEHE T do 2 Bl TEDOIBRER /R L, ALB Sk duta L7
Nz BEMEE T CRIZR L2 & 24, 1RIFT_TOMETALB BiEgRREd bRz, Zhbo
FERDND, RBETHE L7 7EIT e b iPS Mifa i o T A B 2 I R 5 = & 8
AEETHDLEZZDBINLD.
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45 /NFE
t b iPS MR S~ /b O ) 72 KE IS, FBS KON T 7 b — A Zilib) 7 e C

EEeZEik L-15 B CRER T H 2 L T, B b iPS AR SRAT I 2 IR R T A 2 N
AlRe L 720, b L7z SfiE CRoNL Z BRI LN E o7, @R E N iPS
Fife R Sk R AR I L AU SEAF IR 12 35 U 2 S B AR B i B, 7o AR RIS 6 2 A
JaDHEFEIR & L TR TE D FTREME DR 5 5.
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BhE RS

AMFIETHESL L7230 biEE, B O DBE G TR IRS Fb & & L CTiF~D 4y
LEARHET 2 2 & MR OBRINMN ATRE TH D720, AEMEDO T A LA L < I3l
PIRAT S Z &< b b iPS Mifans HHSREN 2l 2 (FRI 2 5k LTHATH D &
Fz D, Fiot b iPS Ml b R BRI 2 BISEAFZE12 35 1T 2 S B RE SR R
BREEROMIMAEIRE L TR LTV 2)Ic, 20 HEZISHT S 2 & TRED
ORE LIMIRNFRRICR D b0 EEZ bRD.
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oo

ARWFFEOBATICER L, #AAERE LIS, #HliE2hY, AR OEKHZTHE
F L7 i B RA KRB A R AR R A0 B Ak RS BiRICIRIER DR %
FLET.

AWFIEDOZATICER L, ARBIOBEEE & I 2 15 0 £ LA b B SL R R R 32
FERHRARRE A E vk B BRICIRERDHEEZ R LET.

K SHERRIZ B T2V, T2 OATEREEE SHRB 280 £ Lz, AR RFRT
Be AT FER IR i 2 RTINS SHe: TR Bd%, 4RI R R PR PSR )
BREHIE T E Bk I BRI b ONSA R LR B R F G A JE R Rk 1 7247

BB i BERICEE N L ET

ARWFFEDOBATICER L, HR® 2 BICEERLMEE, #EEizBY, 2iEas LTo
DG 2 HBIRTEE £ UEMNRER AR RER RS A0 B Rk R BRI
FYVEHOEERLET.

AWIEDZATICER L, AR, W2 TS £ U RAEEER R R 32 78
FHERBEM AT 08 KM 15 BlRICIR R L £7

AWFIEOZATICER L, #Ia TS8R S, ARAEhEZ20Y £ LA HRTIRER
FRER AR RS A0 E AT et HEERICE A THEIFLP L B R

FTROZTICER L, ARRHEBE L ZWH 250 £ Lcg B SRR G KA
FERHRAR S B 290 T 5 GEATICIE < BILH L B £

ABFFEDZAITICER L, AT EREERE, SR8 N2 Y F LI RIEER R
FHMFERERBER A e e R 500 BhEIC TR B L £

ARBFFEOBATICER L, BER5MIE LEEELRY, FARIOERMEZEE EL
7o i B ISER R GER 2 ER R AR 20 8 AR i BhBUSE AL L BT %
R
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AWFRZZITT 2ICHT2Y, & b iPSHlflngd TR GTHE £ L2 EN B EBRME Y o & —
WFZERT BAGH: S fdd, =)l S it RE% B i, iEm (Ee idd, B
R S ONTHER ASL EHIZEEA TEIMLE L BT ST

A FE 2 ZATT HICHT7- 0, HDAC PHEHRITdH 5 T247 ) TXNCC149 2 ZHtETEX £ L7~
FUEB I SLE B K T K PR [ LA R B AL I E R AL 08 sk 4 Bdwe b
N4 & B R PRI R 2R ZEAT B B FHEEIRICREA CEILER L B £,

WFoeig il 2 OFMETE 2 X - TL 728 WE L4 R SR R EBE 3R S2 R B R 3
FO R 7 B NS IR R R LB EWE o X —DRR3EAE, ERE S ONTHFIE B RGH
HLUET.
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