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AT BR AR M & (FERRERA T EESR)
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RIEIT RS &

e OANY T —3 9 % F LE b iPS HIBAH LS E R O fERL
& BEFHE R~ D

WIERFE KO e
MIATBHEN  EREEHTFERT
BIREBUIIER FMRMEFEE e Y=7 b 0Tz b —F—

HEMFBREFEEZ (FHEE) 12, ERLOBRFIESHREOESE, KFEFIRICES
FELEEELTHD, b MEBROFIHIZEZ V BHEFEMOom ENRRATRE DD, F
DENIZBWTIIAFERRETH Y | BEMS, MEECEHSALLERBFIIRETHS,
bz, EYRHEROEEIZEAZ (10 £~1000 FL L) BRENWT & PEREICHE
MEFMES D Z N HEER RN & 7o T 5, & 2 CTABIFE T, iPS MAREfT % BREE
T 52 & CEAZEZ KB LT EA OFEMEEHIR OB 1T 5,

REE T, Okx 2EYREEEREELZA L@ ABRXOE b iPS HMfE) &M%
BRIl . @FN O ORIRRIZIIT 2 Y RBEERIEE LM Lz, 72, @CYP2D6 JEMED
BT 725 SNP 2F5 4 5 A Db MIREEFMR (PHH) 2256t kb iPS Hifg 4 48
- PR SEFEE L0 b ER L Z0EFEFEREIZB O T OB AR 72
CYP2D6 V&M & CYP2D6 (2 K D MHAEAB S BN DN E I DRIEL Tz, S HIT, DD
THREYRBER DB TLEZE T MM EZER T 5720, EYRERE L 72
S THE LTZBIERHED iPS MO 21T o7z, © DFER.

@ E b iPS MERICE S e WERFEFEELZ R L,

@ Frx BREYRHEREEZ T EFME SR L 2B LT,

@ CYP2D6 JEMEBIHRD TR 725 SNP #AF 9 AEAD PHH » 5t b iPS #ijd % f
3 - FFRERA LR E L7z b (B U2 AT W\ Cou O N RHgay /e
CYP2D6 {E: & CYP2D6 & L 2 ZERAN B EMANTND T & 2R LT,

@ BUEFTZEBED iPS MO/ SIIZ AT LTz,

Wy LEEREERSTH D, b MEBOFA
HREEBA 54 MSATEIEANEN KT EEN LV EEFEOR ERRIAENRE DD,
¥ — BHEEEREUY—FRE EREICBWTIATEREETHY . BE

HeHE, MEGEEDBLE N O EBRIIRETH 5,
A. HEER I, EYREEROEHICEAZ (10
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W5, 2 CARZETIE, iPS MR A
BRfE9 5 2 & Ol A% Sk U 7o 3840 iF
BHFROBREZIT O, BEEMICE, O
bt b iPS MR b RIS 2 Bl 32
BBEOUREED S & L bic, @FY
B 7o SR SRIEE 2 Lzt b iPS
JeL B S LRF S AT AR DML, ER T
FEOTEHENEANZD TR L~V Th S T
e, ERL~LCTh A FFME % (RS 5,
DL, OEWMPEREL - THRIE LK
BSE B3 i 3k 1PS MR 2 AV TATHERE & 4
EFE L, B THLIEDRHESR OB
TEE BT DRI EER T 5, Hi&
FIZIE, @2 b OFMEFMmME SR %
BT BHTHE, BERFHFEOFHmR O
SEEIT O

B. #s5E

AWFICIE, AFZEARERE OkB) | RS
HE (M%) OF 2 40T L, ¥EF
EIZBWTiE, & b iPS HAE B SERFAE O
VRS L BRI OBRZE, B L OBIESRE
B3 iPS M D ERL, 1253 TERIT ST,

C. HromsR
1. v ~ iPS g ki oER & HH
S R DB 3
INFETOE bk iPS MiEs O R~
SACEEE R IL, iPS MAEERIC X - THHH
Fa~D LRI K E BNV AE T 5, 1PS
FRRRIZ X 22V B W LB O
BRZSIT., A LEB AT M ARR R O KR
HIEMEZ T D OIICMATHD EE X
bivd, £I°C, FFEraiEHia (FFRfao
ATBRARRD) Ak LT D PR~ & 21k
FETHZ Ltk oT, iPS ffakkIC X B
FForALIaMME DBV S D0 E 9 o

MEE L7z, T 3= 111 Z AV CATERETER
AWML T2 TRERLZ EITL - T,
iPS ALk DI biamEIC b 63, &
? iPS HfEKIZ BV T 8% LA L D%h=R T
TN I O TR~ FTRE T h o
Too LD Z vt FFeraiBEMia & ik
LThb, fFfifa~& obasiEd 5 = & T,
iPS ffatkIz & & FHFMfa~ & mEhEIzsy
b TCEDLT ERhoTe,

WIZ, R EMRETEEEZF T 5
PHH 3 L O, ZEMRENEMEDS BB - TRT
H5PHH (812 FF—) #AL, b
k iPS fifa 2R U7z, R CRE3S L=%y
{LFFE R 2 VT, 12 Bk iPS #EkE % BT
Miffa~tobFEIEz0b, CYP1A2,
2C9, 3A4 JEMWZHIE L=, PHH H3k iPS
AR B ERL L 7o LR BT MIARIZ BT 5
R HIEERIEM L, PHH O Ry TSR
EHEOEAZEZ L TV, 728 20,
CYP3A4 iEHEDE WV PHH 2> H4ERL L= %
(LB ETHREX CYP3A4 o7, LA E
D Linh, EMRHEREEOEAZL
U7zt b iPS flfa s e/ /ERL ¢
X7 LRIBEND,

S Bz, CYP2D6 iEMESRD TR 72 5
SNP #H 3 5fE A (poor metabolizer,
PM) » & LB E TR 2 /ER 3 5 72 D1,
%9 CYP2D6 @ PM & 725 SNP #&1 5
PHH 72°6 & b iPS Mgz /ERL U7z, AHF
FETHEALEZ 12 FF—0 PHH @95 b,
PHHS & PHH11 1% CYP2D6 ® PM & 72 %
SNP %4 L Tz, S {bFE e E 4
A D CYP2D6 @ SNP % L 7= CYP2D6
EHEEETLOINEI DAL DI,
PHHS, PHH11 B LU 6 O HIE
B 7 bFE e (PHHS-iPS-HLCs,
PHH11-iPS-HLCs) 128175 CYP2D6 %
A2 PIE LTz, £0fE%, PHHS, PHH11,
PHHS-iPS-HLCs, PHH11-iPS-HLCs 128
7% CYP2D6 iEM:idfh RF— & i LT



BEICEND-oT2, LTz - T, CYP2D6 @
PM &72% SNP #H 45 PHH O ER L
oAb BRI B M & R,
CYP2D6 iE M8 TRV Z & R34y o Tz,
Wiz, HMEFERFMEE~ AD CYP2D6
@ SNP % Bt L7~ CYP2D6 I & % ZEWyfig
BEAEZETINE I DFARD DI, T
75 X % PHH $ X ' PHH-iPS-HLCs
WZEA LT, 777 2 2% CYP2D6 I &
D fEE SN, FEEERIRVREEDIC
2%, CYP2D6 @ PM & 72 % SNP A ¢
% PHH (PHH-NUL) - PHH-iPS-HLCs
(HLC-NUL) 23\ T, CYP2D6 IEHA
E®EE 725 SNP 24 5 A0 PHH
( PHH-WT ) PHH-iPS-HLCs
(HLC-WT) &HBEIL T, BEIZHRVME
BEPERINEZ, 2B, PHH-WT X
HLC-WT IZBIFT5T V77 I v OffEE
F1% CYP2D6 FHZEHITH % quinidine 12 &
STHEDH b, ZHOHEIZEBT
5777 I OfFEIL CYP2D6 2L
HbDTHBEIENTRERIND, UEDZ
Ee . CYP2D6 @ PM & 72 % SNP 24
4% PHH » b/ER U 7= E AR
B LEERRIZ, 77T I EDFEY
® CYP2D6 % Li-fEElERANEHNZ &

DGy oT,

2. BIJEFBE 3k iPS MO /ERL

BIE R 2% B8 B SRR & 0 15 D - ke
ML D 28R iPS HIRORBISIIZR S L
7o BAREIZIZ, B XA TANVART X
—% T KLF4, OCT3/4, SOX2, c-MYC
D 4B EFEEANLZ, TORER, U1
A% 10 BIZE T R—2ROFEE L
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0o — A EREET S LIPSO on =—
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T )NV E =T ) BER S &, CYP
O mRNA EOEENZFHARDLFETH D,

S Bz, BIEBEHK IPS MR OB L3R
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NBIZFHERENR OGN, ZDZ b,
iPS M Z BT HERICEERSGMHELE LT
BRA 72 Z EDRIEE N, 1 MlEabz0 I
BRLXFATA N ABEDEN, BETFEA
FRDE S B L UHEEREDEW, By 77T
v 5 an = —OFRBFEIREV, %
TOFAIVTREBRETFOND, b
DI LN, BIMFHREZ R ESEDHITIE,
BETZEAT AN U CE e 5t
EERTHZEDBMETHD EEZ DI
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hERIF D LFFEIE LB Uiz, £, x
72 B R IEME & R T LB E T
INERNVEREE LT, bz, CYP2D6 iEME
DD TIEL 725 SNP 28+ 5 AD
PHH » 5 & b iPS fifez iz - fFfifa sy
EFEELT-0b, (L 724 bEFE i
IZBWTIEOE N FFERY 72 CYP2D6 &
& CYP2D6 & L 2 fiEzmEMNB] N
NTnsZ EaER LT,
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WMIATBOEN  EREEOTIEAT
BISEEVRITIEE MRS EFE T e V=7 b B~ Taedezs b —F—

FKYFREFEE (FE) 13, BEELOBRBPL - REFLEICELIFEERD—DOT
H5, b MIREEFAROFIAICEL Y BHFHEOM EARAEND OO, FEFITEAM
BTHY, BHEEICREZR S D7D, REBEAZ V—= 0 JOERBIIRETH D, 512,
A RHEER OTEMEICEAZE (10 f£~1000 fFLLE) NRKEWNWT &P IEREICH S % 71
TBHZENHEERRR Lo TWD, £ Z TR TIL, iPSHEERLBRESTSZ LT
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T AEYREEEREEEZFTMM L7, @S 512, cytochrome P450 2D6 (CYP2D6) &4 A3
O TERL 2 5 —HELT (SNP) 2 F T 5EADOe MIREEETFME2 O b & iPS Ml %
B - FFRRSEEE Lz b (ER L 72 bR EFHIIRIZ B W) TrROE AN HR 722
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A. BFEE®
EHIZLVEEEI SN FEER, E
L OBRREFIE - BEELOTHHEROETZ
LHRED1O>THDH, BHAEIL, b MRS
ZFMkE (PHH; & FEGEHFMzE S TE
MR EREFME S EE) AV in
vitro HHERHAR CHEEZE Z TEEM
BFER{LE Y & RIZEM R O RMHI BRIz BN T

FEL., ERXLERODRE IS
BODHZENRRAELNTWNS, LnLian
©., PHH XEMiTH Y, HEZSEICEY
REEERZ I U & T SBT3
ZE, vy hELREWED (BHEEERT
Alaay o) REMESHETH S &
STEMEREET D, £lo. YR HEESR
DIEMEIZEAZE (10 f£~1000 fFL2LE) 23K
ENWZ ERNERICHEELFMmT 5 Z &2
WEERRER E 2> TS, 2 TEFET
I, iPS M T 7 /o P—EERFETH Z &
TREAZEE KB L7238 O TR O
M AR, B IXEEE LTI, Y
R 72 Y RETEMEEZF 2% PHH B LY, XK
WARHTEMED BB - TIRTH® 5 PHH ZEEA
L. b b iPSHifaz BRI L7, REEIL,




Otk x 72 I AHTERTEE 2 A L 7o 8 A
e e b iPS M HFia A ER L, @
ZI S ORI T D IR TR %
T LTz, @ 51T, CYP2D6 VEPEDMER S C
&< 7% SNP ZH T H{EAD PHH 226 & k
iPS HERE 2 f ST - FF I 2 EERE LD b

TERL L 7o bR I BV Tou o @A
(ZHE 72 CYP2D6 TEE & CYP2D6 (2 & 5 fiF
BEEANBIEELRND 0 E D DRREE LT,

B. BFFEHIE
B.1. b b iPS fia L
(L= 4 [K (0CT3/4, SOX2, KLF4, c~MYC)
EEH LB TATANANRT F—
(SeVdp-iPS X7 & —) % T PHH /6
b b iPS MM AE{ERL U7z, PHH 28R L7

24 FERE % GHRSE B 1 6. 12X 10 cells/cm?) .

PHH IZ%F LT 5 multiplicity of infection
(MOI) C SeVdp-iPS X7 & —%fEH 4,
HCM-1PS £Z#h (HCM-iPS ¥ZHiiE HCM 12 rock
inhibitor ZMNA 7285 (rock inhibitor
1L Y27632 (10 uM, Millipore) & B UM
Thiazovivin (0.5 u M . Santa Cruz
Biotechnology) & ff Fl) TH: & L 7z,
SeVdp-iPS N7 Z — 7z B S &7z 3 Ffd L.
et/ HOM-1PS BEHICZRH#E L7z, B H | MEF
% 1X10* cells/cm’ DRERLEE T PHH @ b
D> HIEFE L, HOM-1PS B5 T 24 BEREIEEEE L
77 D% . PHH % ReproStem—iPS #%#h
(ReproStem—iPS B5#il% ReproStem EZHHIZ
10 ng/ml FGF2 ., 2 u M SB431542 (ALK
inhibitor, Wako). 0.5 uMPD0325901 (MEK
inhibitor, Wako)., rock inhibitor (10 u
M Y27632 3 AUME 0.5 uM Thiazovivin %
TN Z 7= ¥EH) T 2-3 BEHMERF L7z, iPS k=
R=—RNHBE LD, FTUART 7—
B2y k& FAVCMER _EIZHER L, 10 ng/ml
FGF2 % & ¢p ReproStem H5HI CHERE L 7=,

B.2. B b iPS HifaomfzzkE

t b iPS #AERRIE 10 ng/mL bFGF Z& e
iPS #ffA B ReproStem (ReproCELL) %
ANWT, =4 h~A v C RS D MEF
ETEFE L=, 46 HZ &2 0.1 mg/mL
Dispase II (Roche) ZFWTt k ES/iPS
AfE = o = — 2 ENE ., B Lnk
INTIEE U TR 24T o 72, & N ES/iPS #H
JEOIRFEIZIE TR T U A7 7—E~y K

(Thermo Scientific) ZHWTA I =h/L
WZHIIR AR T D5 E b & D,

B.3. b b iPS #EfEN> b NIREE~ D LFEE
FFABia~D b 2 Biha 9 DRI, & b iPS
MR % dispase THIFEL . Matrigel FIZHE
X L . MEF-conditioned medium % AV T 34
H5EE Lz, & b BS/iPS HifE % PNIRZEAT
fa~srtEEE 3 2 BRI%, 100 ng/ml Activin
A, 4 mM L-Glutamine . 0.2% FBS (PAA
Laboratories). 1XB27 Supplement Minus
Vitamin A (Life Technologies) % & #p
L-Wnt3A-expressing  cell (ATCC .
CRL2647) —conditioned RPMI1640 £Z#iT 4
AR L7, PIRZERR ) O TR ai i
fa~53tFHE 3 S BRZ. 30 ng/ml BMP4, 20
ng/ml FGF4, 4 mM L-Glutamine. 1 X B27
Supplement Minus Vitamin A % & T»
RPMI1640 55H#iC5 HfEHgZ= L 7=, & M LN111
Z R T= PRI BR A AR O M LB 2« D1
EOHEESEZIZ STV (Stem Cell
Reports. 2013 Oct 3;1(4):322-35.) ., HAF
ERETRRAEAE 2> O AR~ LR E T A BRI,
20 ng/ml HGF, 4 mM L-Glutamine, 1XB27
Supplement Minus Vitamin A % & %¢
RPMI1640 55#iC5 HREEEE LD HIZ, 20
ng/ml OsM % & ¢ HCM B5Hh (HCM EZHhiX EGF
EERERVWSOEMEM) T11 BREER L,

B.4. FACS
b bk ES/iPS HijEE L OVZF D4 biipa &
H M EIZSE®E L 2oL | 4%



Paraformaldehyde T 10 4RBIEE L7~ T
b b AFP HifEE AW C—RFERIGE S
72D %H, alexa 488-labeled Hifk% FAWVT
TWRBUERR R EAT o 72, FACS fEATIL FACS
ISR Fortessa flow cytometer ( BD
Biosciences) & W TITHo T,

B.5. LC-MS/MS

CYP1A2, 2D6, 2C9, 3A4 ZWET H7®
. & b iPs Mg, Sr{LEEEATAIAR. PHH
ZFNFH 10 uM phenacetin (PHE,
Cambridge Isotope Laboratories). 10 uM
diclofenac (DIC, Wako). 1 uM bufuralol
(BF. Santa Cruz Biotechnology). 100 uM
testosterone (TS, Wako) % & ol CHE#E
L7z, EFEOEY® CYP IZ X H5REWTE
FLF I acetaminophen (APAP). 4’ -hydroxy
diclofenac (OHDIC). 1’ ~hydroxybufuralol
(OHBF) ., 6 B ~hydroxytestosterone (OHTS)
THbd, T INVRICE TN HREH O
8% UPLC-MS/MS % FiV  CEE L 7=, UPLC fiZ
HriZ Acquity UPLC (Waters). MS/MS fBAfTIZ:
Q-Premier XE (Waters) Z FAVNTZEHE L 7=,
EREDEIIRERLTHCTEHLZDOS
W2, R BETHRIELE,

B. 6. desipramine |2 X % Az 0 2L
B. 3. DFIEIC X Y ERL U 72 s LEBETH
Jak L OVPHHIZ® L C. 5 uM desipramine
(Sigma) ZEFA L1z, F£72. HEHELEY
DFEZVER D CYP2D6 N LI bDTH D
MIH_BERIE, 3 uM quinidine (Sigma)
PER Lz, MRAFERIIWST-8 assay kit
(Dojindo) %MV iz, HERIAETFERIT DMSO
YERREER 100%E& LTV 5,

C. MR

C. 1. B b iPS #fan> & REVTHIAE % Al H

THEMBAFOWER
IHhETOE b iPS ML SRR ~D

SAEEEEANIT. iPS MBARRIZ X o THFHE
B~DHGAEHBICREREBVWVHRAEL D
(Figure 1A) . iPSHHMEARIZ & &2 2h=R
BWHbHEEREF ORI, StFHERH
Rtk OB RBEERTE 2 T 2728
WCHETHDH EEZBND, £ T, F#g
ATBRAEAE (FFAERR ORTBEME) ##ifk LT
DO~ EFETHZ LIk o T,
iPS HHRIARIZ & D IFbiEmtE OB A3 E
HENENEIMREELT., T I=V 111
ROV CHFErBRHR Z M+ 5 TERER
5T Ll X o T, iPS MO {vigm
P (Figure 1A) 2B 59, & D iPS kg
FRIZBWT Y 8% EDIRTT LT I v
B D e~ LRI EE ChH o 7= (Figure
1B) . bz &b, FFEmmsiimin & h
fELThE, FFfilg~& otEET 2 L
T, iPS FEREARIC L B9 FTHIIR A L ERR
Wb TEAZ B GhoTe,

C.2. EYRHIEREMEOBAZEL KL
7= & b iPS #HfE H kAT AR O VRS

EEIH e Y REHNEE A E 35 PHH B &
W, EWRENEED LR - TRRTH % PHH
AEt12 FF—) ZEAL, & b iPS#H
faz el U7z, ik C. 1. TR LSS
BT EZ VT, 12 88D 1PS MlfE % R
~NESEFEESHZDE, CYP1A2, 209, 3A4
IEMEZHIE L7z, PHH Hsk iPS #HBaA 5 1E
L= LBEFRIZ I T B R
RIGMEIL, PHH 0ZEHRBEERTEEOREA
AL Tz (Figure 2A-2C) , 7= &
Z1E. CYP3A4 JEMED B PHE 2> HAERL L 72
AV ERERTHIRAIT CYP3AL & o 7=, BLE
D= Link, EYyRHHEBEREEOBEAZE
KELLU7- b iPS MG H SRAT /AR S fERL©
Tl REIND,

C. 3. CYP2D6 @ poor metabolizer & 72 % SNP
B K9 5 A E TR O FEAT



CYP2D6 {E MDD TIR < 72D SNP 2 H 4
BHEN (poor metabolizer, PM) 2>&434k
FE IR A B 572012, F79 CYP2D6
DPM&ERDSNP #HTHPHH 236 & b iPS
AR E B 7o, AR CER L7z 12 R
—@ PHH @ % ., PHH8 & PHHI1 1% CYP2D6
DPM & 725 SNP 24 LTz (Figure 3A),
HEFEERFHIIAME & A D CYP2D6 D SNP %
U7z CYP2D6 {EMEAEE T 20 E 5 03
R B 7=H(Z, PHHS, PHHIL BLOZENHD
M 5 ER U = o b5 A M
(PHH8-iPS-HLCs, PHH11-iPS-HLCs) (=337
% CYP2D6 {EMEZIE LTz, & DOfE S, PHHS,
PHH11, PHH8-iPS-HLCs, PHH11-iPS-HLCs IZ
BiF 5 CYP2D6 JEMEIIM R — L i LT
HEIE) -7 (Figure 3B) , L7223 > T,
CYP2D6 @ PM & 725 SNP %495 PHH 7 b
VESL L 7o s LB TR A 1 B MR & Rk,
CYP2D6 JEMEDSR D TIERWZ & D3 3o T2,
RIZ, ACEEE AT E 2 A CYP2D6 ™
SNP % FCM: L7~ CYP2D6 |Z & 2 S fiR Ve
EHTDHNEIDRERNDDIL, TVTT
3 % PHH 5 X OVPHH-1PS-HLCs (2B L 7=,
FLFT I CYPDE IC L VIEFE S, I
BT RIWREEDIZR D (Figure
3C) , CYP2D6 @ PM & 725 SNP %% 9% PHH
(PHH-NUL) + PHH-iPS-HLCs (HLC-NUL) IZ
BT, CYP2D6 JEMENIEFE & 725 SNP %
4 %{E A D PHH (PHH-WT) . PHH-iPS-HLCs
(HLC-WT) & B LT, AEICRVAIIEE
P DS TS és%bﬁ:(FigureSD) 72%3, PHH-WT
X HLCWT W2BUTF AT V77 I v OfEEE
A1 CYP2D6 lﬂ%ﬁ' T 2 quinidine (T K-
THFEHZ B (Figure3E) . ZHhvbH o
MIZBT AT V7T 2 v DfiEFEIE CYP2D6
EMRNLELDOTHD I EIREIND, L
Loz e CYP2D6 D PM & 72 % SNP %
B9 5 PHH 2 HAERL U 7= LB E AT AR T
B L RIS, TV T I Y
D CYP2D6 %41 L7 fEBIER BTV & 28

TN T,

D. EBE

SRR IR R RERREEEZE T
% PHH 2B & b iPS M@ Z /i L CofbisE
FEfia 2 ER U=, $£7-=. CYP2D6 @ PM &
72 7% SNP A% PHH 7> B 4 b iR E ATl
ZAERLL, ST OB AR 72 CYP2D6 &1
& CYP2D6 (T X DfmlERNE &R D
T ERHENDT, S%IE. ROoLEERTHE
fa Xz AW, TR~ DG A
BRLD, BRI, EMREEEED X
S TR SNIFEMEE £ U5y 2 AR
JVRIREIZAE R &8, FMACI T 2 MfaE
M- I har R THEEELFMET A2 TET
HDH, 6T, KoLFEFMR 2L E
FAWC, BEFEOFMRZMEELT S, £
T ANV EER R OISR~ DA
INETREDS E D DREET A28, REHRH
WEY (V77 B, T /) NLEX
— V72 &) EVER EH, CYP @ mRNA EDE
HEFARDLTETH D,

E. ##

AAEEX, b b iPS MIBEERICE S22V
ShERMF LR EEZRRE L, £/, i
TR REEERTEE 2 T oL E T
NPRVEFEE LT, I HIZ, CYP2D6 JEMEMN
D TR 72 %5 SNP Z2H ¥ 28 A D PHH 7>
5 b iPS MR AL - FFRIREMLEEE L
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Figure 1. Highly Efficient Hepatocyte Differentiation from PHH-iPSCs Independent of Their
Differentiation Tendency.

(A) PHH-iPSCs were differentiated into the HLCs via the HBCs. On day 25 of differentiation, the
efficiency of hepatocyte differentiation was measured by estimating the percentage of ASGR1- or
ALB-positive cells using FACS analysis. (B) PHH-iPSCs were differentiated into the hepatic lineage,
and then PHH-iPS-HBCs were purified and maintained for 3 passages on human LN111. Thereafter,
expanded PHH-iPS-HBCs were differentiated into the HLCs. The efficiency of hepatic differentiation
from PHH-iPS-HBCs was measured by estimating the percentage of ASGR1- or ALB-positive cells
using FACS analysis. Data represent the mean ® SD from three independent differentiations.
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Figure 2. The Drug Metabolism Capacity and Drug Responsiveness of PHH-iPS-HLCs Were Highly
Correlated with Those of Their Parental PHHs.

(A-D) CYP1A2 (A), 2C9 (B), and 3A4 (C) activity levels in PHH-iPS-HLCs and PHHs were measured by
LC-MS/MS analysis. The R-squared values are indicated in each figure. Data represent the mean =+
SD from three independent experiments.
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Figure 3. The Inter-Individual Differences in CYP2D6 Metabolism Capacity and Drug
Responsiveness Induced by SNPs in CYP2D6 are Reproduced in the PHH-iPS-HLCs.

(A) SNPs (CYP2D6*3, *4, *5, *6, *7, *8, *16, and *21) in the CYP2D6 gene were analyzed. (B) The
CYP2D6 activity levels in PHH-iPS-HLCs and PHHs were measured by LC-MS/MS analysis. (C) The
detoxification of desipramine-dependent conversion to its conjugated form by the CYP2D6. (D) The
cell viability of PHH-WT, PHH-NUL, HLC-WT, and HLC-NUL was assessed after 24 hr exposure to
different concentrations of desipramine. (E) The cell viability of the PHH-WT and HLC-WT was
assessed after 24 hr exposure to 5 uM of desipramine in the presence or absence of 5 yM quinidine
(a CYP2D6 inhibitor). In Figures 4E, Student’s t test indicated that the cell viability in the “control”
was significantly higher than that in the “quinidine” group (P<0.01).
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