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3. Aspirate the supernatant, résuspcnd the cells in 10 ml of ¢old

- HCM and centrifuge them at 267 x g for 3 min at 4°C.

-4. Aspirate the supernatant, and replace with warm fresh HCM
supplemented with SingleQuots, 10 ng/ml FGF-4, 10 ng/ml
HGF, 10 ng/ml, and 107 M dexamethasone.

5. Transfer into two wells of a typé I collagen-coated tissue
culture 12-well plate and incubate the cells in a humidified

atmosphere of 10%-CO, and 90% air at 37°C. The final volume - |

6. Change the medium every 2 days.

7. After 9 days of culture in HCM, analyze th(. cells by RT- PCR' |
* and measure the cytochrome P450 activity (see Notes 9 and

11) (Fig. 3).
a
. . . o . . . .
& . CYP3As4 k> CYP2D6
@100 ‘¢ 100 C
g 10 5 10
[ 1 S . 0]
O B ' I & 1
& E2 o e 2
« None - HEX HepG2 Fetal Adult 3z ~None HEX HepG2 Fetal Adult
® =

Liver  Liver Liver  Liver

<

° CYP7A1

12 L

@ _

% 100 |

o 10 C T IR
o=t . . .

2 5 H B wm B
(@“ None = .HEX HepG2 Fetal Adult.

’ - . Liver  Liver

b ;

:‘; 25 O None

B

o

<t

<

o

a

>_

(@]

o
- DMSO Rifampcin

~ Fig. 3. Cytochrome P450 isozymes in human iPS cell-derived hepatocytes. (a) Real-time RT-PCR analysis of CYP3A4,
CYP7A1, and CYP2D6 expression in human iPS cell-derived nontransduced cells (day 18), Ad-HEX-transduced cells (day
18), and fetal and adult liver tissues. (b) Induction of CYP3A4 by nfampncm in human iPS cell-derived nontransduced cells,
- Ad-HEX-transduced cells, and the HepG2 cell line. Data are presented as the mean=SD from triplicate experiments. The
* . graphs represent the relative gene expression level when the level in the adult liver is taken as 100. Abbreviations: NONE
nontransduced cells, LacZ Ad-LacZ-transduced cells, HEX Ad-HEX-transduced cells, DMSO dimethyl sulfoxide.
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"4, Notes

~in hESF9 medium.
. By this operation, the fCCdCI cells are removed and only the -

o VILO cDNA synthesis kit. Real-time PCR was performed with

~“Sequence Detector. Relative quantification was performed
‘against a standard curve, and the values were normalized

- craldehyde-3-phosphate * dehydrogenase  (GAPDH). The
- primer sequences used in’ these methods are dcscnbed in

R
. cells as the cell clumps.
1L

. Culture human iPS cells to - mamtam the undlfferenuatcd

“human ES cells can be cultured, handled, and dlffercnuatcd

. Proceed to step 3 within'48 h. Attachment efficiency will be

. Determine the number of cells using a hemocytometer and
‘adjust the concentration precisely. An excessive number of cells
per well results in the presence of undifferentiated cells after -

‘. tion medium. .

. Be sure to gently shake the plate left to nght and back to front '

. A'low concentration of trypsin-EDTA can reduce cell damage

. Vortex the 1.5-ml tube supplemented with Ad-HEX.

. Proceed to Subheading 3.4. for induction of hepatocytes after -
- 3 days of culture in differentiation medium B.

. Total RNA was isolated from human lPS cells, their da xvatwcs “

~ performed by using a P450-GloTM CYP3A4 Assay Kit. For -
"+ the cytochrome P450 3A4 activity assay, Ad-HEX-transduced
‘cells and nontransduced cells as well as HepG2 cells were

states according to the original protocol (16, 17). Basically,

using the same protocol as human iPS cells described here. -

reduced if passage is per fm med after more than 48 hof culture :

human iPS cells remain in the flask.

5 days of culture with differentiation medium. Also, strain the
cell suspension with a cell strainer to obtain a uniform single -
cell suspension, since cell clusters will result in the appearance
of undifferentiated cells after 5 days of culture with differentia-

to obtain evenly distributed cells.

by passage and promote cell survival.: Dctach the cells by
brushing the medium on the cells.

and HepG2 cells using an RNeasy Plus Mini kit. cDNA was
synthesized using 500 ng of total RNA with a Superscript

Tagman gene expression assays using an ABI PRISM 7700
against the input deter mincd for the housekeeping gene; glyc-

Table 1. :
Do not dissociate the cell clustcrs into smglc cells Passage the

To measure cytochwmc P450 3A4 actmty, 1yt1c assays was -
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‘treated with rifampicin, which is the substrate for CYP3A4, at =
~ a final concentration of 25 pM or DMSO for 72 h. The
- fluorescence was measured with a luminometer according to
‘the manufacturer’s instructions. HepG2 cells were cultur cd as
- per the instructions. - '
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v b iPS fil D SLEFEFIFEIC BT, FFMIIE
SEOWIRRESLICH T 5072813, Mg
WEZE LIS B3 2 FgE R LAl - RS o
PRSI T AL D BN TEA (K1),
AR MM EFEDOWSEIENCE L BHED—D2 &
LT, SMEBEMEROERMERLZLIZKSD
DEEZLNDL, FllaboRa, & b iPSHl
faidhrARZE, PWIRZE, HEHniEMaziEm LT
BENF A~ &L (F2), ZoBFETHA
DOWERTFPLEE ERb, 2095, NEE
DOHEFEC B TRIFEBIHCLN TV BIK
HEFIZT 7 FEY ATHE Y, To/FELA
¥ TGF (transforming growth factor)-f 7 7 3
Y —ZRTAMMERTTHY, TRRITHEELE
#%, MBS C Smad & XIENBT YT ¥ —4-TH
2EEALT 5% T2 FE Y AMUSTIE, FGF
(fibroblast growth factor) 2% Wnt3a d HEHE
SACHEICHV S NS, FHIZFGF2 oW T,
TIZFEALRBIERAIELZLICLDY,
TIFE Y A BRI R LA RIS
ILFEPRPF LTS P HEShTWBY,

3.2 HIFEH S FFHMBEAOKEL
PR 22 2 & JFFRR I~ o 4346 13 0 i s A
(specification) & IR AL (maturation) @

e

-
Ik

B

1 & hiPS#ifad 5 ZREAOMEFEE
b b iPSHMlaide P ESHE L B7% U ZEECHET 5 2 L2 C& 5,
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RIEEE )

(specification)

BRI RERA L

(maturation)

2 bkbhiPS#ilas s IiEAORME
v b iPS Ml & BT~ O LI OBIZIC S 5 Z L HTE B

20DAFy Fhhhd (82, 203b, I
MNLAS S L o0 BRI ITE TR AL 23 5L
N, a-7=b7OFA4 R FT VAL LTV
ERBETH LMY, Z0#EE T FGF
¥ 7 F vk BMP (bone morphogenetic protein)
VIOFNBPERERTHLIENRANSENRTEY,
FGF4 & BMP2 /el 882 Z & 12 & b iR
EDPERITET B2 EBREShTWEY, F
I Foficd, FGF1/2/4 & BMP2/4 Dl & &
bEICE o T, WIRED SIFIRASLFHETE
BEVIHIHEDLH B,

3.3 FFERiERAAa b 5 Frla~ OB E L

JF R BT BRA I 1 PSR M & B E R & v
9 2EHORINCHLT B LW EETH S (M
2)o WFEFRTERMIRL 2> & e~ T 12D
NCa-7= b 7074 CORBEMETL, 14
Do TTNVTIVORBENLELTL S, 2D
BRICBWCEERRER T HGF (hepatocyte
growth factor) &+ Y IRFF ¥ M CTHB™S,
HGF it iRfile ol 2 RAE S 5 & 2 B IS
BE~OGLEEET b T2, FVARTFV
M ORI o KL R T 5,

ESRESLAT v 7T, B <
Yo 2 A (I18as—4 v M) PV S
ha) O, MiFP7 14— 5 —MBOHMEDN
F7R PV TLRENTW5S, & biPSHIlE
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sl LRSI 2 PR R R R 3 B i
&, MER 7 4 — & — ks o BRI B iR
EHER L, oo W S 45 (chemically
defined medium) THALTFE T L LEND %,
—77, iPS H f ke LREETH E & AU EAT 58S
WHTHAIEZD L 2HREBETIE R
, D LARIESHIZBWTIETEE R b s
PECIHIEE HMUFET 2L BN D D0, IF
WML OB S TIAERTH 50 DT,
JER R (embryoid body : EB) JEREZ H W T
FFHE~ DS RA BN T E 205, RIE T,
EBEFEZMNET, Lo k) icEEMLEE S
FHEP—BNTHE, LPLLENFSH, ThHDH
EHRTFRT A A A Y OBMIETH» 5% B510FE
R, FHE~OLLEED L F R T0%
DVPBIRTH Y, B bR EALEE
ThoTwh,

3.4 BIETFEAICELZFHEEMEEE

FER U=k 502, iPS Ml & a0 51k
FEBEIIRI T TIRR , BB MERIC
SHT IS S 2EMBARILECH L, &
ES52MO T N— T, Soxl7 & XiTh A NERE
MU EE R EERFORETF % b ESfiliz
PSHIFLICEAT AT L2 XY, WEE~DH L
FEPRAEHCHMETAIEEHS ML
721890 F 72 FoxA2 & XIENAWRETHL
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FHLTWAEERTOHERTEEATLILT
bAEESMIMRE SN DY, JFERILO AT v
7T, WRACEELEER T CH S Hex it
fZT%, iPSHIMEHRNEEICEAT S Z EIC K
D SRR S N D Z LR S L
DT N—TIZE Y HESNTRB,

F 72, HH S IR OBET 2SO % K
MIZIEREAT A LWL D, & hiPSHELS
RIIFH E coMMbiBEMErm s I L
EWE L7z ROLIPSHIBEL ST 2 FE VA
W T AL S g2 F R REE I SOX17 B 5T %,
WIEZE D b FB R~ D LR 7 v 7Tk
HEX BET 2, & OISR AR & I
ANDOHEA T v T Tid HNF4 o EIEF 2 EAT S
ZET, BVT VT I VEARCEDMA L
A LR & R & T 5 2 LI
L7278 0 X SICRIETIE, & b iPSHiED S
FERIA~D KL R T v T2 BT 7 FIEO T
IR E EF (FoxA2, SOX17, HEX, HNFla,
HNF1p, HNF4a, HNF6) % EA L, & b%
AL RETE 2BER T 2IRE LR
B FoxA2B LU HNFle EEFEHAEDYE
TRBEIELI LY, EHITHER RN
ML MEHET 2 LRy L (K3,
B, AMCHFE T, BEEEICER, AR
LAEBRBR 7T ) oA WANT 7 — 2 Hniz,
iPS Mz 2 & g~ LD L 51, FMEoF
ATy THBEBMCGEE 25101, £51EA
5 P TR ENEETPHET 2 L9 (#Bo
MBI B8R 5 2 v & 9 12) EETHREY

Activin A
bFGF

Activin A
bFGF

2 days

Mix—lEThs Ik, 7L THEL HIER
EAMMES R D 720121E, 100% 0B IETFFBRIE
TRIETFRBIEHILSVEE 250, WBH
TFE)IANVANY 7 — 320 kD R BgICHE—
)R 5 —Thbo REIFETHWHRMT 7
Iy ANARY & —i, MO RPICEET 5
TANWARRY VN EDOT y 4 N—F 7 E
O CEMBIITHKY Y ¥ U EFH (KKKKKKK ;
VY (K) BT7oMLOTKT EWHR) &l
FIEMMAHELTEBY, MliEmo~ T Vit
Ha ML TE L oMl R L RIZFTEA
MR 225 (R4)o KTETF ) A4 VARZ
7 —1%, Robe b iPSHIER, & b IPSHIfLA
546 LI LT b 100% DR CHET
AN CTH o727,

3.5 ZRFTCHEFEATIC L 2 MR OREL
a2 Ny EFr 7 Fry SRRl EE T
HAWwTA7 zuf FERTALIEICL)ERBLT
BRI MHENTVD, EELHIE, MEY—
PIEEFEH, Y= MRICERLAEY Y A
Swiss 3T3 #iEIEMiL & v b iPS MR B e 51Li%
BTG & % R = Ron bR g UIFiia o st
EWE LY, 2ofkE, v M iPSHlEL h oL
FE L BB oI L b L, Swiss 3T3 il
ERBEZRIHERTAIZ LRIV TV TI VR
HNF4 o, CYP1A2 % & OISR 2 BRIz T
BUHBMNERT S5 LR SN, Fi2, 51k
L 72 MR O BRI 1 Swiss 3T3 #illa o
SWTAEERF LY D, FHiEL Swiss 3T3

FOXA2

E3 BETFEAZAVEEMIPS IS S RATHEAOMEFEE
SALOBE I BN 2B ET 2B ER S itk Y, R L E SLEE

T& 5o
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fEEE
7T/ 914
ARG B

K7 &
TTI/I9LIVA

CAR

4 BRYFTI/IAINANY &~
YR (K7H) 757/ T ANVARY =T 5 74 VARE
f& (CAR) 72 Th<, AT VBB MT LI LITLY,
% ORI & CRETHADNTIRE 2 2,

i & OEBH ZEMPBEETHLI L2 RV
L, Swiss 3T3HIE & OFFIE SR ITGHIFRICLD
SALEEE U e, REVED X DR s T
WHZERHEPE R oT,

4. iPS ilgBsRiTMRZ AV - 2YE
PR DBI5E ‘

IDXHLTe b iPS e S aLEHE L 2
FEflE L, TSI TR 2 A L7 R
DFRELTBY, 80~0%L EOMEET VT
IV, TyTubEsy o8 BEEAE LDL (ow
density lipoprotein) MV AAEE, A ¥ F¥ 7=
Y7 — VELY iAAE, EYHTEEE (CYP3AL
CYP7Al, CYP2D6 %) BETH b, v Mufths
AL 2 MR R OBETRB L
NNVERL, $72, Y2 OLAPBOEERE
TR FEEOEYORB T 77 A VB
ARz E A, SALHEIFMEOSEY ML e
MOIREEFHBLVEY 0D (Y ruh
P450 BEE OREHIIC X 0 B2 545, 5Lk BN
Mg e OB O 1~40% R E D TEE),
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WEROEYIH L THRBEEEZHE L Twh I E
PR E NP, &Y b7 1 ns PASOBRORE
FHIERHHEE DI, iPS MM RkSLHE
L & e b SR I CREEASED bz
25 ZORREELTE, #3FH ¥ b rals
PASO BER OIEMHITBMAZT R E W L0650
TBY HTE~THEEEOMAZ), BV b
2 0 A P450 BERIE OB A A 5 iPS MR A 31
ENTWRTEMER, ¥ M7 0 h P450 BEDIL
HRBN LI R MR OSSR LT
MR TIETHS TRV EERE 2 i, 57,
BaosBA» SR L2k b iPS MM ka1t
FEIFE A CRBOMRET 5 LEND %,
% 72, Rashid bidal-7vF b Y 7Y v RIE
JiE  FEMOVAFa—-VIiiEE - Sy a-5 v
WP BE 1 o DBEDOREMEY S iPS Ml
TERLL, IFHIfa~GLFE S, 22N ORE
BB L 22 A e e & B 2 L R LY,
L7228 T, I$SREICI3mEE & ROk U7z iPS Al
R4 b 538 IR % F o 72 S8 s M SR AT oA
ML TEEE B TH A Do
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