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(87) Abstract: A method for producing hepatocytes in-
cluding a step for preparing somatic cells into which
Hnf4a (hepatocyte nuclear factor 4 alpha), Foxa3 (fork-
head box A3), Cebpa (CCAAT/enhancer-binding protein
alpha), Cebpd (CCAAT/enhancer-binding protein delta),
Hnf6 (hepatocyte nuclear factor 6), and onecut2 (onecut
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cytes.
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[0001]

[0002]

[0003]

Bl =
FIADEF : FFHIROSEESE
v o B
AFERBITHBEEERMICEA L. LYFFL < IFHEEMICARR L /- TRILEIYATHE
BOREREICET 2,
Rl
RE. AL (iPS) MRECAEMES (ES) ML SMEEFEE S W 2 EFHE
fae, IRMETEMRE A CRTFHRBRLA DR ICEER FOMAELEEEAT
B EIE > THERI N Z2FERMIRE BV, FMEBERE(FRELEE
). FROBBE. FRETTIVFE. AR, XFFSHTHMmROBERL L
PEBINTVWS, LAL. BEFEFTOE 5, HEEMICKRAGIRBH DR
MIRICAE L T 2ATMIROERICE EF Y. REDOARICERET 2 FHiEICE
WHKEEZ B 3 SITHIREZERT 5 Z S IFEREE I o TWRLY,
SERFFFCER 1 ICE. U ABBFS L ORI GHES MR ICHnf4a s, Foxal, Fox
a2F flZFoxa3DBLEFEEATZ & THEMMBEAFEE LA ENRES
nTtwas,
FERFER SO 2 ICIE. ¥ U AR HMES HERRICGatad, Hnflads L UFoxa3MiE(R
FEEAT S & TCEHESHHMBEZERLIZIEPREINTWVWS,
FEFEFSCA 3 ICHE. U ARRFIRHEZFHERRICHNf b3 L UFoxa3DEEF % &
ATBIETHFEFHMBEZERELAIEPMREINTWVWS,
A4 11X, B MSHESHIAEICFOXA3, HNF1AS & UHNFAADEIR F %8
ATBIETHFEFHMBEZERELAIEPMREINTWVWS,
SEAFIFCHR S ICId. b NERMESAEAZICHNF1A, HNF4A, HNF6, ATF5, PROX1H &
UCEBPADEGETAEAT 2 & CHEFMBEE R LA EPREILTYL
%,
LAOALADS, CRETIKHEINTWEREEFMBIIFFY—H—0DRIRE
DDA, HEMICKAT, LEOL D LBEEERSZOEMICHERTES S
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[0004]

[0005]

[0006]

[0007]

DT > T,

FoATHAMT SCHR

FEFF A

JERFEFSCERT - Sekiya S. et al., Nature 475(7356), 390-393 (2011)

JERFEFSC@A2 : Huang P. et al., Nature 475(7356), 386-389 (2011)

FESSFEFSCRR3 - Yu B, et al., Cell Stem Cell 13(3) 328-340, (2013)

JERFEFSCEAS : Huang P. et al., Cell Stem Cell 14(3), 370-384 (2014)

FERFEFSCERS : Du Y. et al., Cell Stem Cell 14(3), 394-403 (2014):

FEADOBE

FALSERLL D & T 2RE

AFEPIIHBEMICKRA L TR Z XL CRETIHELR/RHATE &%

FEET D,

RBERRT BLODFEK

LEEREERRT 2010, RPELIE. U ANAEITHEBICKIRT 328G

FORBRIOT7 74 IV ERRL, iPSFHE (Hikichi T. 2013 Apr 16;110(1

6):6412-7) #RWVWTHAMMIEZFEST 2G5ATOEAESHEDRY AH

HiTo71-, TODFER. Hnfda (Hepatocyte nuclear factor 4 alpha) . Foxa3
(Forkhead Box A3) . Cebpa (CCAAT/enhancer-binding protein alpha) . C

ebpd (CCAAT/enhancer-binding protein delta) . Hnf6 (Hepatocyte nuclea

r factor 6) # & U0necut2 (One cut domain family member 2) D 6 FEXED

ZBERFOHAEHE (6FEF) OEBLGEFEAICLY., YUVRABLTE LD

RSN SR O BBERICHA L TR EFER T IR L, &

oo BRD 6EFICMANYCEZBAT S &, BLUVTF-BRRAHEARZH

WTHEET DI CICEY, BENKRREEILICETFRIENTESILE

RELE, MEORRICEDE, ARPEERI B,

LD > T, FEBOEERUTOESEY TH S,

[ 1 JHnfda, Foxa3, Cebpa, Cebpd., Hnf6d & UrOnecut2HVE A X 7= (A HHRE %
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ARYSIR. $LUEZHMMREEZEEL (HHEEANEFEET2TIRE. 23
O, FHElROEEAE,

[ 2 AR RS RRTH S, [1 IICEHOIFHROEEE,
[31AMRENE FELETIRAXTHS. [1]1F4AIF[2]1ICES O
DELEFE.

[ 4 JHnf4a, Foxa3, Cebpa. Cebpd, Hnf6d & UOnecut2h’b b FlE< o R H
kTHB. [1]1~[31oVWTNHICEEHDITFHEDOSRES A,

[ 5 JHnf4a, Foxa3, Cebpa, Cebpd. Hnf6d & WOnecut2H L hO T A I ARY
Y—ERAVWTEAINE, [1]1~[4]oVWThHICEEHDOIFMEORESE
[6 JRIEEAMRRIE. I SICMycAEATIhTWS, [1]1~[5loVndThhIlEe
BORFHRRDOEE A,

[7 IS EEI A2 0B TN S, [1]1~[6]1OWTNMICEEEHDAT
MR DEIE S,

[8IFIEREBTRICE W TERILTGF A (Transforming growth factor beta
) TRGAEEFAST. [1]1~[7]10oWTnHICEEHOITFMEEDOSES A,
[ 9 ITGF B S BAMEEFIFAS3-01TH B, FEKIESICEHDIFHMBEORESZE
[10] [11~[9]1DWTNAICEREDHEIC L > TEE S h7-fHHlRE.,
[11][10lICEEEHDFMREZZT. BEERAMREA,

[12] F@EIR% (i) — (iii) OEFTEL. WERWEOSMITM

Bk
(i) [11~[9]1DWTFNIICETDHEICL » TEIE I N FTHIE IR
ME E I3 TR,

(i i) RIECAMROEFXRILREE LERONESEY-—H—E2AET
IR BLT

(i i) AUEEHRRME BRI EAFMROLEEED. BRYE & ERS
tas oM (FIRME) OEBFERLY HEE. Fid. FIESERYE
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[0008]

[0009]

c\:T%ﬁﬂi‘ﬁf:ﬂ%%ﬂiﬂ@@iﬁ%tiﬁﬂp@H$|3$%7—73—%75\\ ﬂﬁﬁ?ﬁﬂiﬂ@@iﬁ%t
EROFEEY—H—BL YL BETHLRRNES, FEEEET S
92T,

FHIEDOWR

AFERRIC & Y HBERICER L -T2 BT 2 MR L K HETH &' T

x5,

AFEBPOFEICLYVESNIHAEDRATMELEAVS C &ICLY., BA

MFRBICN Y 2AHREBERE (FRBELEER . FRET TR, I

BERAVWEAIR EFHFSUHETMESEE2 INETKRVEVEE CRETIEE

B, e, AFEBOFEICLYEONZETHEIZ. FFEEO2ES L UK

HCBBOREPBOEMICEFERTE %,

AT oD 88 £ Ei B

[E1]2AF (Hnfda+Foxa3) F7/-(L 6 [KF (Hnfda+Foxa3+Cebpa+Cebpd+
Hnf6+0necut2) ZEA L CHEEINFHMBICS T 22 ERTORREEEZ
I35,

[H2]6 AFZEAL TEEINLITHEZASS-010H 2% L THEE LD
Vimentin, Colal (25 —4">1al) . Afp (Alpha-fetoprotein) OREE %

~YT57,

[H3]6 AFZEAL TEEINLITHEZASS-010H 2% L THEE LD
TIVTIVDRWBEETRT T T 7,

[4] 6 AF & L UMycOMFIRRICL Y B LN AFETHREORELEHR

ERTH (BE) , BHIEROEY : Alb, Albumin, E-cad, E-cadherin, Ho
, Hoechst 33342,

[BA5]1 A A~ D2485R 4 /= Y DAlbumin W EAEELISAIC KL YAIE LR %
TYIE, AlbumingipE i, REZEE TALlbuminfzi & 2R THRHIE LA

o N=3T1T\, FHEIZEERETH L, **P < 0.01 (one-way ANOVA with

Tukey’ s correction) ,
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[0010]

[0011]

[0012]

[B6]&HMRICH W TCyp3al | OBERFM % LB L 2 ERZ R~ T R, N=3Ti7\
. PHEELEERETTR LU, *P < 0.05, *%P < 0.01 (one-way ANOVA with
Tukey’ s correction)

[K7]6 AF+Myc&ZBA L CTHEEINAFMERICSWT, BREFITRIBL L
D, CYPEETFORREE ZRT V77, RENIHREHEEICEML B
LFEET,

[H8]2~6HFEEAL THEEINLITMAZICH T BCps1 (Carbamoy Lphosp
hate synthase I) Bz FDHFIRE (n = 3, mean = SD) 2. x9 57, B
79 F v (Acth) TEH#LLADSE., 2EF (Hnfda+Foxad) #BALTEH
EXINFHBICESITSEE1 & LT&RLE,

[M9I6HFHLUNMycx b MABICEAT 2 &ICL YRR ONAFETHAE
DHREF;EEREZTITN (BEE) .

FAEERET H7-HDOIRE

AFBAD AR DB KL, Hnfda, Foxa3., Cebpa, Cebpd, Hnf63 & U'0ne
CUHABAINLEMBEEBEET 2 TR, L UHEAMEAES L TR
fAANEEBYT IR 23T,

<6RAFEAKMBEZART2ITE>

ZIT, ART2&lE. HRIC6OERFZEALTHLICART ZHSICR
bng. 6EFO—EHIBICEAINAMRICEY ORFINRTEEAT
Z2HBEP. FOHOORFHAEAINAMIELFEEL T 2HEEHE,
<{FHERE>

AFERICEWT, FHEIEIFHERUADOEHMBETHNISEICRE S haund
« BIZISHRHES MRS, A MERE (RESRECHARE, CIRRREAR b ACHRE. BN
R ERHERE. IREMIR ERMAERE) | REMME. taPIiiiE (sEPaARHESiE
R, tEpy EReHlRE) . saeiERE. BERERSMERE. K TRERR. REERERS. B
. MRMEGENEF SN D, T, BEERBMAE (Mesenchymal stem cell
: MSC) | FEERHARE. RERMMRE. EORiia. BRMERMEL oKk
MEMSDMEBEEL, HI2VWREBEIMEIE. H2VWEY TRV T3t



WO 2020/138208 6 PCT/JP2019/050926

[0013]

[0014]

[0015]

[0016]

[0017]

THERLEAHREEETOSN D,

AHIRRORRIE, KETHLo>TENETHO>THRIETH>TEH LW, il
k. B, TOR0 Sy TYEOE NUADHABIAO SEBEI N
HEDTH>TH, TOMRIBEMETH > TH LW, BHEFHEEE LTI,
Bz L, ReIRARME MG, Eiimabh kiR, OERHESHE. 2K
TRMEST MR, REARMS MG, RS REEEZRAVWS &N TE S,

. EONZTMRZBZERMEOME S L TRWSIEE., ERISHE
IHRBRWEWDIERRD D, SYEFHEEOREICAW 2 HMEEIZ. BiEfLOME
EOHLAEGTEARA—FAITRENICA—THIEMIETHD ENEFL
W, 22T, TEEMICA—] &k, BHELMRICH L TREMSIFICL
YRBERBDHEITE Z2REICHABGEFENA—RLTWE I ETHY., Bl
(. FBHES DE{R & HLA-A, HLA-BE & THLA-DRMD 3 3&15 FEE & /= I&HLA-C % 1N
AT ABGEFEN—HTIHAREE T 2EMIETH S,

<6HETF>

6XF & LT, Hnfda, Foxa3. Cebpa. Cebpd. Hnf6d & UOnecut2& BB\ 5,
HnfdalZHepatocyte nuclear factor 4 alphad ME|EH., HEAH ISR (LH,
EMRAAE, < OFFMBBEICEADL 2 ELFORREZRAMT 5 2 &HH
HNTW3, & MNFAAS VO BED T = / BEEEFIEHI 21X, GenBank Access
ion No. NP 849180 (ECHI&ES 1) ICEHFZFINTH Y. vV XHNFdas /%7y
BD7 I JBEERTIEEZIE. GenBank Accession No. NP 032287 (ERFIEE2
) IKBHRINTWS, L. ChOoRBEDT I /BRNEZET 25/
BICIEREINT, GERTELTOREEETZRY., ChoDEF &9
O%LLE, TFFELIFIERULE, LYFFLLIFO8BULEOR—HEH
T27I/BREESNERTDI VI IETH LW, £ MINFday VX E %0 —
K94 21EEEFIEHE % 1E. GenBank Accession No. NM 178849 &3 X hTH
Y, ¥ AUNFday /X8 % D— R ZIRERHIZH AL, GenBank Access
ion No. NM 008261(C&ExINTW5B,

Foxa3ldForkhead box A3& M (I, AFHARIICE W TIIMEFRLEICE L SELTF
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BREDRBEZRLT 2 EHMOENTWDS, £ MFOXASHY VIRV BEDT X /B8
25135 % 1£. GenBank Accession No. NP 004488 (ERFE=3) ICE8HFIh
THY. ¥V AFoxa3¥ VN BEDOT7 X/ BBERHIE B Z 1E. GenBank Accessio
n No. NP_032286 (ECHI&ES4) ICERINTWVS, L. ThEBEDT
T/BERNEBRT B VN VEIIIREINT, BERFE L TOHKEEZE

TBRY, INOHDEIEI0%MUE, FFELLLIFIB%UE, LYIKFFEL

KIFOBWNULDR—ME2ETZ2T7I /BRINEZETZIVINIETHLIW

o B NFOXA3%Y /XU &E % O— K9 218EBFIEHI Z (L. GenBank Accession

No. NM 004497ICFEFZFINTHY. YU AFoxa3y VNV E%=0— N 21EHE

E25id 5 % 1£. GenBank Accession No. NM 008260ICZ$FX N T3,

[0018] CebpalZCCAAT/enhancer-binding protein alpha& ME(EHh. BFERREME 0 FF4E
RRICH T 28 - BERBZAM T2 & SN TWS, & MCEBPA & /8
LEDT I JBRERFIEEZ X, GenBank Accession No. NP 004355 (ERF&EE
5) ICBEBINTHY. v RCebpa ¥ /R BEDT I /BEIIIHIZIE. G
enBank Accession No. NP_031704 (E23&ES6) ICEFZEINTWS, =L
 INLREDOT X/ BENEBET B VNVEILIREINT, BERTF
ELTOHEZETSRY. IhoDENEI0%ULE, FELLIF95%
BE, FYBFFLEI8RULDORA—M%2ETZ7I / BEIZET S
VIRVETEHELW, B NCEBPAY /0 E % 01— KT 2BERIIEHI X I, Ge
nBank Accession No. NM Q04364(C&ExINTH Y., ¥ ACebpa ¥V /NUE
O— K3 2EEFEFILHE X 1E. GenBank Accession No. NM 007678IC Z8% X
ncTwa,

[0019] CebpdiZCCAAT/enhancer-binding protein delta& MiFh. FFMRREICHWTIT
IL-6ICL B TFIDOTRICAEL. REMRBICEDLZ ZEAMSNTW
%, B NCEBPD# /X0 ED 7 = / BEERHILA A (X, GenBank Accession No.
NP_005186 (EBFES7) ICEFZRINTHY, v ACebpdd VNIV EDT X
J BBECHIZ) 2 (£, GenBank Accession No. NP 031705 (ERHIEE = 8) |- &%
INTW3, EL. ThORHEDT I /BRINEZET 29 /N JEICER
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[0020]

[0021]

EINT, GERFELTOBEEETIRY., Cho5DESE 9 0%E
CEFFELLIE95 %L, SYBFELKIE 8RULOEA—4HEETE7 I
/RIS ERT B VN VETEHE LW, & MEBPDY Y/ E%Z - KT 218
EFER5I%H) % £, GenBank Accession No. NM 005195(C&EEjxIXhTHY., ¥
ACebpd¥ /N B % J— R ZBEBHIFHI A L. GenBank Accession No.
NM_007679ICFEZINT W3,

Hnf6lLHepatocyte nuclear factor 6& ME(EH. FFHARES L RFHREICEHIT 2
V- BRERHERSTSIEAMOSNTWS, £ MNF6S VRV BEDT X/
BREZ G115 X (£, GenBank Accession No. NP 004489 (FRFIES9) ICZ4FX
nNTEY., YO Rn6S VNI BEDT X JBREHIEHI X (E, GenBank Accessi
on No. NP_032283 (EZFI&ES 1 0) ICEHZFINTWVWD, L. ThHRE
OF7 I /BENEETZIVAIEILEIREINT. GERTFE L TOHMEE
EETBRY. ChoDEIEI0%UE, FELLIFIERUE, LUK
FLLIZFOBRULORA—ME2ETZT7I/BERINEETZ2H9VINIVETDH
LW, B RINF6S 2 /80 8% O— R ZIREEINIIHIZ (X, GenBank Accessi
on No. NM_004498ICEFINTH Y., YU XHnf6S VRV EEI—RT 318
EFE251%5 % (£, GenBank Accession No. NM 008262|ICZ$FXNhTW3,
Onecut2(£Onecut domain family member 2&ME(EN. Foxa2 BzFDHRIREFE
B9 20E FHEOSEPHRHICES TS EMENTWS, & MONECU
T2 >R BOT7 I JBEEEHIEE Z (£, GenBank Accession No. NP 004843 (
BANFES1 1) ICEFINTHY. ¥ A0necut2y /NI EDT X / BBELS!
&5 % 1E. GenBank Accession No. NP 919244 (FEHIFE S 1 2) ICBEHINT
W3, L. IhOBEDT I /BRENEET29 VN JEICERESN
7. GERFELTOBEEETBRY. Cho5DEFE 9 0%ULE, FE
LLIZ9B5%LE, SYFFLLIZI8UULDRA—MEET 27 I /B
51829 VIRVBETELL, £ MNONECUT2H >/ ) E%AD— N 2IREE
HiZ 5 Z2 1. GenBank Accession No. NM 004852iC&sxXnTHY. ¥ Z0n
ecut2¥d /N B % 11— R ZIBERTNIIHIZ X, GenBank Accession No. NM
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[0022]

[0023]

[0024]

[0025]

[0026]

194268 FEFHEI N T WD,

TSI, MyeHABEAINBZENMIFELWL, E MMYCH VRO EDT X/ BEES
BiEB Z 1£, GenBank Accession No, NP 002458 (EZ3I&ES 1 3) ICEHFIH
THEY., ¥V ANMycH VIR BEDT X/ BBRESIIEH Z L. GenBank Accession
No. NP 034979 (BL5I&ES 14) ICBEHRINTWS, LEL. IhORFEDT
S/BENEETZIIVAVEICIIREINT, BERFE LTOKEEZSE
TBRY., ThoDEINEIO0RLUE HFFELIFIE%UE, LFYFFL
IO 8NULDE—4%2ETH7I/BENZBTZHVNIETHELL
o ENNYCH VIRV EAEO— KT BIBERESIEH A X, GenBank Accession No
. NM 002467 ICEEFZINTH Y., 9 AMycd V0B % 01— KT 21EERS
124 % (£, GenBank Accession No. NM 010849/C &4 XT3,
FERORAFHELUMcTRARFICEAINTE LWL, BERFIIEEBHEF
BIEREAINTE LW,

INLDEHEERFOEAICLY., CNOLDHGEERFOEIRE (BEFL NIV
FBYVRVELNL) . BARIOMBEICS T2 RIRED 5 FLLLICH
BFINBZEMTFELL., 1T OBULEICHEBEIN &AL YTFE LW, Al
SRRFENAELNIICHRINHBEE LT, Sl 2a<&s7H
B, FELIETO0OHM. ISHICHFE LT 4HE., FICHFFE L < IZFHHH
BADREIET T 2ETOHBTH D, ThiZkY. RAFME~DEM
ETODEBENTREICR D, FHEAOEIERT LTERICHINDE
TRETZ2IENIDICFFELYL, ChICLY., RAFMEEADSWERLS
BB s, BONIRAFMREEORENRTFICHIFIINIFZANH D,
AFERICBEWT, LROEERFIIELFLNILTHEHEBICEAINTE L
WL, FVRTBLNLTHRHIBICEAINTE LWL, 48, RAMTHER
LTWREHRERFTCHNIHNAMGERFORRZFZIELTELWL, T
5. BERFOEAZINAEGLERFOFSE 22,

<EAFE>
BEF (DNA) O

NN
o

ETEATZHEE,. PIZIEE. 94ILAR, TSRI R A
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[0027]

[0028]

RBEREORIF—HEYRIzVay, YRY—L, 40400
P2 aVREDFRICEL > THHBBRICEATZIENTES, EAIF—A
MBATELWL, KEHNEATE LW,

DAWARGEG—E LT, LMODANWNARGEY— LYFIAILARY
= TTIIANARG G = TTIERIANARG S — £V 54D
AIWARGH—REMIRIND, oo ALREBERTS—ELTIE, fI
ZWEe PAIREARMHAC), BEEATREMRNAC), HMEATREMA(BAC, PAC
VRENEEND, TFRAINELTR., HABMMERBA TSI REFERL
D%, NV —ICIE. BABGFHIRERIERELIIC. TOE—F—. TV
N — VRV —LFEERIN. §—Ix—4%—. RYTFTFZIEH4a b
EDHEHENZZLIEMNTESZ L, IHIC. BEIB LT, EFMWHEER
FBIAEHF <A UmtEEEF. 7EY ) vEERF. Ea—0O<A
SUMMEBGETFRE) . FIVVFF—EEBEGF. VITVTMNFIUER
FREDBERY—H—EH. ENYVNNIVE. BT7LoO0=4—E(GUS). FL
AR ED L R—4 —BIEFEIGEEZZLIENTES, TOE—49—&L
T. VOO —4%—. LTIRZOE—4—. CMV (cytomegalovirus) OE—
4 —. RSV (Rous sarcoma virus) 7OFE—4 —. MoMuLV (Moloney mouse leu
kemia virus) LTR, HSV-TK (herpes simplex virus thymidine kinase) 2O
E—4— EF-a7O0E—4%—, CA67AE—9—BLUPTRETOE—H — (te
t0 UM TEIER L 7=Tet BB % DCW AN TOE—4—) PRI h
%,

RNADRETEAY 25%4. fladTL s baRL—Yay, YRI7H/ Y3
V. RAVAA VIO avREDFRICE > THREMRMRERICEAL
THLW,

SRV BEOHRETEATZHE. BIZEYRT7 I3y, MiRESRE
RTF K (BIZE HIVERDTATE LR PILFZY) EOME. Y47
O4 Y9102 avREOFRICL > TEHRMEBMERICEALTE LW,
CRTFORERRIK, P &B7HE. FELIFT10HMB, IHITHFFELL
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[0029]

[0030]

14 8B, FICHEE L EFEREAODENMRT T2 X TOHE. Fikd
BIENEFELW, INICLY. KAHENDEMETODLHEESHATEE
IC78 %, IHIC. EMRT LTERICHINZITHR®BLTHELWL, Th
IC& Y, BONTARTHREOKEDN RIFICHRI SN IZENH 5,
<BEIRE>
HEERFAEAINCMEZIEET 2IRICERT 2BERIE. FIBRES
naWh, BEHIRROEEICAV LN 2 EMma EffiEihe U, BULHS %
WU CTRET &N TE D, EEEICIE, HX IEIscove’ s Modified D
ulbecco’s Medium (IMDM) #Zi#h, Medium 199EZ#h, Eagle’s Minimum Essenti
al Medium (EMEM)iZih, aMEMIZHh, Dulbecco’s modified Eagle’ s Medium (
DMEM) 3% ith, Ham’s F12tth, RPMI 16403%#h, Fischer’ sifith, Neurobasal Me
dium (T4 770 /0Y—X) LV INLDOREBMAGENTEINS, H
CM BulletKit Medium, William’ s E Medium (Thermo Fisher Scientific),
Leibovitz’ s L-15 Medium (Thermo Fisher Scientific) 7 & DFFHAE B =i
BIELAWSIENTES, Bl MEFEEINRTWTHELWL
HEIVWEEMBIEZFERALTE LV, BEICHUT, EfEEim,. Mz,
PNVTIV AVAY Y SRz, LY, B, B8R, 2
“ANWATrTY /= FA-LTIV O, BBE. VIR L-TLS
IV, MBETI/BE ESIV, BERTF. BoFEEY. EYE. f
B{AE. ELEVER BEA. BERER FBRERLEY (TFYXHY
VIREDRIVEY, FAMAAVREDHNELERLES
YA MhA & LT, FMRREERF (HGF) A>3 2 4 F N (0SH) 72
ENEFSh, choik, HlxiE, 1~100ng/nLOBRETHRMINDS,
<TGF B ZBEMAFEEHI>
EHICIETOF B RAKEER ERMT 2 Z & FHE LW, T6F B ZREMEEH
ElE. TGFRBDZBEADEENSSMADANETmL VT FIVGZEEBEEY 2YE
ThHY., REARTHZAKT 73 ) —~DEESEZEET 2WE. T/IFALKD
73 —ICLBMDD ) VERIEEPRE T ZMEAEIT SN, HIZIE Lefty-]
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[0031]

[0032]

[0033]

(NCBI Accession No. & LT, ¥™ X : NM 010094, b k : NM 020997 A=
XN ) . SB431542, SB202190(LA_t. R.K.Lindemann et al., Mol. Cancer,
2003, 2:20), SB505124 (GlaxoSmithKline), NPC30345, SD093, SD908, SD
208 (Scios), LY2109761, LY364947, LY580276 (Lilly Research Laborator
ies). AB3-01(WO 2009146408) B LUV INLDFEKRENFIRIND, &
HIATHEAINDTCFAZHABEERIL. FFE LI AB-01THYES,
BEERPICH T DA3-01DEEIL. ALKSAHET 2BE THNITFICRE S
NAERWH, FlZ I, 5000 S5uMTH B,
EEREEEETCHIEEETH L, AV AMBOBEICK > TEEE
RTE3, FEEBILL > TITON 2155, MIELZIEESRAFEBEDIRE
TRER (R72T7EHED) 2RI B TBETLZIEHNELZLL, 2O
O AEEIZ, BIREEIhAVY, MEE0ESHEEZRELIE2BMT
ATHICIE (FIAE MREAT Ny IRFILLZO—FT1 Vv J0E) &
NTWAWEERSS, B, ATHICESSIHT 208 (FlaE R
Ve ROFSTFILAG Y YIVEE (poly-HEMA) | 3EA F UMD RENEMERY
Z—JU (Pluronic F-127%) F/id Y VEEEHELEEY (BIAIE. 2-X4 7
DOAIIAFSIFINRARY LAY VAEBREME T KBMERY v— (L
ipidure) ) IC&BI—FT 4V J/NBLAEERREFERTZIEICL>THT
DIEMNTES,

BEEBILL > TUBEENMMTDONZBE, MEAREEZI—FT v J0EIH
FEBRBRAAVWTHEETDZ I EILE > TITITENTES, I—FT1 VY
MIBE, MBEAEEL22ET 2 REEBERBICANLE,. YKAREERE
R 2 EICE > TITWES, 2T, MlRAEBE S, MEOMCEET S
BoFEEETHY. RARBETH>TH, ATHY (JBfxk) TH->TH
LW, BlZIEX, RUYYY, RUANZ=ZF>Y, A5—=F>, 7747V A
. 74700 F, ET7NAVEE, TRADY, IVEIITFU ISR
Fo. 74TV NU STZVEVWEMEBLIUTINSDEEAZEIFON
%, IhHOMBAERIR. HArabETHVWONTE L, FIZIE BD Ma
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[0034]

[0035]

[0036]

[0037]

trige [(FAE) M E DN S DFEEMTH > TH LW,
BEEGIE. FIREIhQWLA, FlxiE, #M37C~#42CTRE. #37~#3
ICEENFHE LW, C0,2ZEEIOFEI T THEENTHON., (0REIR.
FLLEH2~5%TH D, Fh. BEHEICDOWVWTIE, HBEETHNITHRE
Halz®E=s—Lads, BERETDIENTETH S, BEUIIRFICIR
EXNQWA, FlxE, 108 E, 12BR £, 4B £, 16HBLL L, 18H
BLE, 20BLAE, 25HEETH B,
<FHHERE>
R oNnNc &ld. PILTIVAEDRRZMET 5 &I &Y L1
TZ %,
FriiREiE. tOMBEENZEIN2MIEEFE LTELONTE L, M3 h
THLW, AEPOFETHESNSIMBEERE. FIxXIE. 3%AE, 5%LULE
TO%ULESL LLIE20%ULOMEEZTA, IFELLIE. 5 0%
£, 60%LUE., 7TO%LULEFAIZ8 O%ULDIFMEEZZST, AP, FFH
REMIET2HET2AEE LT 72775437074V (ASGP) 2 H
FICHTIMAELEZAVWTEREBEL, REINHEBEZ7O—FA4 M X—%
— (FACS) ®HISHMIAEOBELRE (MACS) #AUVWTRIBYT 25NN
AFERATHEONLFHEBIFI LEBORET. FELLIFI SN cAEAINEZ
EICE Y, BADEMREE L TOREEZRT S5, HIAIEL. FHERIET7ILT I
YOS A, T Y OLPASGEN, EWMRH. YT UOER. K
LkEYRS V8 (LDL) OERYAH, 7Y EZTHREEIRFEERSED
MR DHEED 1 DU EEHT 3,
<HAREEF>
AREBETIR, ERLAEFERICLIYBONAFEREZEST. FESEBESFICE
AIh2BLEERAMRRAZRHTT S,
BEANDOHBREEFIOHRS FEE LT BIZE SonFEEE S — M
LT, BREDHRICAHI T 28%. SO/ TR EBRIBKFICRES
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t, BEOFRICEEBET 2H5E M) FLENSERINAERF YD
#—IJV FET=RTHBEL. BonFHRREZRET 2 A X ENETL
na,

[0038] AFLBFICH W T, MIEEFICESFN2FEREOMERIE. BEHIEE5%RIC
EETENERFICREINLRL, BEOREIPERLOARZIIICELETHE
IR L TREThIE LU,

[0039] <<HFH#HAE 7% A3\ RMDFTAE >

AFEBAOHE TR L /FHEEBWTHERMEORBICDOWTin vitroT
AT B ENTE S,
LEERMEORBHRIE. BIE. (i) AEREOFETESNFHR
IR E A ERIE 2R, $4L0 (1 1) BRUEORBMEDERET
DIREECIENTES,
T (i) TO MEf] Sk ARBICL > TRESNAFEREEEY 2
BEMICIERHIIEERNT 2 2 &Ik > TITONES, HRILEHDORMDS
1IVIJIRFICREINGWV, > T, WRPWEZSERVEHMTEEEHR
L7, HIRRTERYELRMTEIEICLTE. FORRYELS
M THEEEZRB TSI EICLTH LW,

[0040] #HMEICIE. BIZE, EERPREERZOMERND I IIIERH D A E
HaEIND, BRYEIRAMBEETH>TH, KWVWEERICLDEDT
HoTHELW, BEOZAICEAIZIEFIVEF N PILEROFEEFIAL
THERMAT v A REEBRTDIENTE S,

[0041] WM EA BRI 2HBITERICERETETH 5, EHBBEIEFZIET O
SBE~3HBE. FFELLIZ1EE~1HETH S, EMEEREICDIT TS
DT EIRLTH L,

[0042] #HWMEONRBF & IF. TRAFIQREDIKSEE, BIERE (FFICP Mo OLP
4501C & BER1E) . BERBAEICL 2HERMEDLZEHEIFIRIN. 2D
O ARBOERR, FIXE REEPORBICL>TITI ZENTES,
FELIE. IR (i) 0% SohkESEREY Y SILE LT, FEIH
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DRAEDMZEUHNXITEENITAET %, AEFERIBRMELICED
FRIINDZRBEDICIH C TCEUAEDZBIRTNWEL WA, I, BE
DN, BEIAT NI ST 14— REFNFE GBI EHAREANEL (FIA
%) . BREAEAEE EIAR) ) S4EBRTETH S,

[0043] WHRHMEORBMENIREINI X, [HERYPEIRBE I N SUET
%, e, RPMEDOEICIE U THERMEORHEZTAMI B ENTES

[0044] F/-. AFKBTHEONLITHMEZBAVWTENKHESR (BIZE,. o004
. UGT) DRIRFEZMHETHIENTE S, EYPRFBRORIRIERNAL X
WRIEHVIRTELRIVTIMET 2 2 & TE S, FlAE. EHRBEEERON
RNAL RVICER 28R & %, [HRMEIEEYHEEFEREZRI TRV IS
%] EHETBIENTES,

[0045] —75. AFEBAOHETHHE L AFHEEERAVTHRMEOSHEHBRT ST
EBHTED, HEAFER, (i) XEBEOFETESNFHERICHIRDE
AEMIEZTIRE. (i) IR (i) ROFMEOREBERERZITRE

(iii) (ii) OBRICESTVWTHEBRYMEOSHEATMY 2TRE. &
HEUIENTES, I (i) 1F. AIRERMEORBEEKRTH S,

[0046] T#2 (i i) Tid. WEYELEMIELZOFMEOREZRAE~X, I (
) ICBVWTHRMRYMEOEMATMY 5, FFMEOREIE. EEROA
. MRRMEOER, HER (EELRE) POFEE~Y—Hh— (GT, PTE
) DREREICL > TIBETZ2ENTES, HIAIE. BRYMEDBEMICE
STHBFROETE2RDLEE. HEMEIRIFSEEET 2] SHET S
CENTED, T, WRMEOERICL > THEFEDEE£3EDEE
P, BERPOFBET-—H—DENLRLALETLEKIC. [HRYEIR
FE42ET25] CHETEIENTES, EFXRDETORECHEET
—H—DEIHLCTEEMRHEET>TH LW, Ad. fiid TEFERDE
Tl d. BRELT, HRME S EMI AN - MR (FRER) 04X
FRIZH L., 90%UTF. 80%LUTF, 70%LUT. 6 0%LLT. 50%LL
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[0047]

[0048]

[0049]

[0050]

TOEBFETH>TEHELW, Fh. Al [FFEEY—H—DOEHN LR &,
BRe LT, NERMEBOERERICHEL, 1TT1T0%UE 120%LE 13
O%UUT. 140%ULE, FHIE150%ULDRIEY—H—ETH-TH
EQ AN

Fheo T2 (0 1) IKBVWTHEBRMEDTCoZfL. T (i i i)
ICBEWT, Y TCE5 OENIMFEDEUTOHEBRYEICK LT FFEEEE
5] SHELTHEELV, BROVEDHHMABICHTZTC2ARDIET
. AMEANOBERMEOBERSEOFACERT 2 &N TE D,
=il
LU, RiEfl% 22T TR EENICHET 20 ARBOBKITUTIC
IERE I R,

(=M1 ]
LTOFIETL OIS INART S —%ER L TIRHEFHRBICEETEA%S
75 &K Y BERTHAR (iHeps) Z/EE L. TS5 N7 iHeps% L THFHE
BY—h—ORIRGEEZET L,
DANARNRY 5 —{EH
< ) ADHnf4aiBnF. Foxa3BinF. Cebpai@fnF. Cebpdi@mF. HnfGiE(R
FELUVOnecut2BEF = TN TNMs TS A 2 RICHAAH. BEBEEFEA
AOLMOIANARGY—EFNETNER L, . ¥ ADOMycEEF
BAROL hOTAIARY I —ERRICER L, Ad. pMsIIRRKRE
DAL RIS L YiEY 237/~ (Exp Hematol. 2003 Nov;31(11):1007-14,)

(o)

A IR EERE

1. Plat-E (Cell Biolabs, Inc., Catf RV-101) %, EMEEZLAL0Y
FBS/DMEM (FBS (Thermo Fisher Scientific), DMEM (Nacalai tesque, Cat#
08459-64)) ICEBL. ¥>F>O— b L76-well plate (Greiner) (ZIEFE
(5.0 X 10° cells/1.5 ml/well) L. 37°C 5% C0, T—HgA »FaR—pL
1o
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[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]
[0058]
[0059]
[0060]

2. Plat-EiZxt L. BEERFOplasnid® lipofection& 1T 7,
37CDO0pti-MEM (Thermo Fisher Scientific, Cat# 31985062) 50 w | (CFuG
ENE 6 (Promega, Catff E2692) 4.5 w | #h0A. vortexfBICSDRBI=EHE L
7z ZTIWBREERFOL MODAILARYH— (pMXs) 500 ng/ w | &HNA
200 EERFBEL. TO®R, ITHRLULPlat-EQRwel LIZMN X, 37°C 5%
C0, T—MA v Fa~N—hL1,

3. MEME A FAT0%FBS/DMEM 1.6 ml/wel LTIz L, 37C 5% CO,
T—BRAVFan—bL. TNEVANLREFELTRHWE,

MEFs (mouse embryonic fibroblasts) /g

E13.5 #3ik~ U R (C57BL/6J) DRRF &L Y EL, #MRIZITHT,. Cell Reserv
oir One (Nacalai tesque, Cat#f 07485-44) ##ARE{RIzH E L THWT, -80
CEiEFRE L.

iHep induction

1. Viral transductiongiH (day-1). FR#EHREFEL TWEMEFs%i2HR L. Matr
igel (BD Matrigel Matrix Growth Factor Reduced, BD Biosciences, Catf
354230) TaO—F 1 v L712-well plate (Greiner) EICIBfE (5.0 X 104
cells/well) L7,

2. Viral transduction®iH (day@). Plat-EDIEELFEZEAE VAR EEFELT
EIYR L. filtering (Millex-HP Syringe Filter Unit 0.45 wm, Merck Mil
lipore, Catff SLHPO33RS) L 7=,

3. BEERFOVAINRLFEEKZ100 wl (c-Myclk12.5 w 1) , 10% FBS/D
MEM 87.5 w |, Polybrene (nacalai tesque, Catff 12996-81) 0.7 wlZj0Z
. EDOBH00 wl%E, RIEMEFsZ#ETE L /212-well plateDlwellds/= Y (TN
1o

37C, 5% C0, T—MA v Fa~R—hL., VA ARBEETO

FH (dayl) sHihzz#s (10% FBS/DMEM) L 7=,

Day3(C b i3zt (10% FBS/DMEM) L 72,

DaydTMatrigel O — M XN 7=12-well platetl1:10DE|E Treplate L7z

e -
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[0061]

[0062]

[0063]

o BEih(d10% FBS/DMEM/F12, GlutaMAX% ~— X |Z L 7=Hepatic specification
Bt (DMEM/F12, GlutaMAX (Thermo Fisher Scientific, Catlf 10565042) 36
O ml, FBS 40 ml, Nicotinamide (STEMCELL Technologies, Cat# 07154) 10m
M, ITS-X (Thermo Fisher Scientific, Caty 51500056) 400w L, Dexamethas
one (Merck, Cat# D4902-25MG) 0.1 M, 2-Mercaptoethanol (Thermo Fisher
Scientific, Cat#f 21985023) 50 wM, Penicillin-Streptomycin (Thermo F
isher Scientific, Catff 15140122) 2 ml) & L. DaybIC g% 13>/,
8. Day7h 5. hepatic maturationiZ#h (HCM BulletKit Medium (Lonza, Cat
# CC-3198), HGF (Peprotech, Cat# 100-39) 20 ng/ml, OSM (Peprotech, Ca
tf 300-10) 20 ng/ml, A83-01 (Merck, Cat#f 616454-2MGCN) 1 wM) ICZEE
LT, 2BIC—EIBER# L,

Day25fi[f% CEGFRIRBNEDERICH L 1.

B FFIRIERT-qPCRTEEHT L 7=,

AlbuminD 53U E DEEIFELISAF v b (Mouse Albumin ELISA Kit (BETHYL L
aboratories) &ZfEF L 7=,

Cyp3al TDSEMERIEICH W TIE, BEE & A dMidazolamZIFHICHNZ, Cyp3all
IC & BKERILIC K Y EA X N/zHydroxy midazolamD24BERE 4 7= V) DiEhAA
DR ME%. Mass spectrometry TRIE L7,

<#ER>

FRAELIE. YU ARKITHRICER YT 2EGETFORRTOT7 7 1 L EREK
L. iPSTFHEZRAVWTHKAFMRZFE T 5B5ERFOHEAEHEDRYIA
FHEITo =, FDFER. Hnfda, Foxa3, Cebpa, Cebpd, Hnf6, Onecut2® 6 &
FOHAEOEDNNAFHEOFTEICRETHD I EZRE L,

1. 6EAFOBMAMEERT=H, 2KAF (Hnfda, Foxad) DAHEZEAL
THFELLBEE T, iR~ —H—BEFORRZLER L, TOHER.
6EFDEAR., 2EFICLEN, BEEICHEREY— D —EEFEEMIEL
o CAx2i3mlE - BIE~Y—h—BEF (BEY—H—EBEF HRIIERAFIE
Bk) THY., BEXER (Morris et al Cell 2014 Aug 14:158(4):889-902) T
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[0064]

[0065]

[0066]

[0067]

2EFHSVEELL /= iHepsldCdx2 positiveffI TH B Z AR I D, 6H
FERAWDZ & T, CARDFEBIFZ|IET Uiz, Fr, Afpld PR~ —
A—TH3H, EAFERAVDIET. ApORIREB/ETI LI EDDE, &Y
FRFR L 72 FFAARRICIE W iHeps S DM Z & AR I N,
RIC, AFZ2EALLOLOBEERG ZRELT 20, FHEBEEZWEHN
ICEESTEDEMA D DR 21T o7& 2 5. T6F B SFAHERTH %A83-
NDEMIEMNTHDZEERE L=, hepatic maturationiZith(ZA83-01%
AIMLEBEERMURWEE TEEREEZIT> CUEONAFRICE T2~ —
A—OFRREFNERER 2. 3ITRT, TOHER. AB-01DRMIE T IV
TIvamaEEmIti,
—75. A83-01(xVimentin, Collal, Afp R DD IEERFORIRAE T I H,
RO bR E EIf3 2 &ED g o7,
DT, 6EAFEEBINycELFEEALTEEL, hepatic maturationiZih
ICAB3-01Z /ML TIE L TRONFBREZRBWTEREZ T,
B4 IClE. 6ERF&H L UMycDBFEIFIRICEL YIF S iHeps (6TF-Myc iHeps
) ODRERBER%ERT, Albuminkzid £ EERMIAE (6TF-Myc iHeps) ANELH
RICHEA > TWB Z & hh B,
5 Tld. 6TF-Myc iHepsA& AL, IEHAAAD248EREH =Y DAlbumind b=
HELISMC L YRIE L7z, 728, AlbuminiBBid. REE TAlbuminfgit s
BB THEL TRLE, TOER. 6 AFICMycxZBAELELBEE.
SONZFETFHBICB T2 TN TIVAWBEIF6RATDFEICLERTHIE
EICE L, PREEFMRICERT 5IFETH o .
6 Tld. FHRICL2EMRBICEVT, TEAKE%E R/ J Cytochrome
P450 (CYP)D S B, RFKRMACyplall OEEFREM 4. SFETMAEX TR
Ef MR T® L7z, Hydroxy midazolam®D 4B i&k, REZE TAlbuminfs
M &R D AR THRIE Lz, SBHEY TdH SHydroxy midazolanDEEEN S
WEE, BREMENSWI EERRL. L YRFEML LFHEKEEZE T 2
ZEERT, MEICENIE, 6RAFICMycElAEbtEIgE. BON55E
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[0068]

[0069]

FFHRRICH T ZBEREMIZ6EFDBSICERTEHEEILS . RIBERF
HRRICIEE T 21 ETH > T,
7 Tid. 6TF-Myc iHeps%& LN, T2 DEXR|ICHN T BCYPEEFORIRFL
BN, FOHEHE, RifampicinTIidCyp3al I AAFEE XN, OmeprazoleTidCy
pla2 ' EEE X ., TCPOBOPTIdCyp2bl0A EE X N, B 5N FEHMI.
EENCHIS LCYPZEMib L. EEFMROREZTOT77/LEBLTVLS
ZEDNDD oI,

[SE7ER 2 ]

UTOFET6RFDOI>ED2~6FFEEAL. FFHlREMMEEZFS L,
iHep induction

1. Viral transductiongiH (day-1). FR#EHREFEL TWEMEFs%i2HR L. Matr
igel (BD Matrigel Matrix Growth Factor Reduced, BD Biosciences, Catf
354230) TaO—F 1 v L712-well plate (Greiner) EICIBfE (5.0 X 104
cells/well),

2. Viral transduction®yH (day0)., Plat-EDEELEFEEIAINALEFELT
BEYR L. filtering (Millex-HP Syringe Filter Unit 0.45 wm, Merck Mill
ipore, Catff SLHPO33RS) %47 > 7=,

3. BEEERFOIAINALEFER100 wl, Polybrene (nacalai tesque, Ca
th 12996-81) 0.6 wl ZHMA. TDH>H500 wl%, FIEHMEFsZ#EFE L /= 12-
well plate®DlwellH =Y ICHIA 7=,

4. 37C, 5% C0, T—MA v Fa~x—hL. VM IAREHREITo

5. 3 H (dayl) 3EHizZ#: (10% FBS/DMEM) L 7=,

6. Day3iC b iZthaze (10% FBS/DMEM) U 7=,

7. DaydT10% FBS/DMEM/F12, GlutaMAX% ~— X {Z L 7=Hepatic specificatio
niEth (DMEM/F12, GlutaMAX (Thermo Fisher Scientific, Cat# 10565042) 3
60 ml, FBS 40 ml, Nicotinamide (STEMCELL Technologies, Cat# 07154) 10
mM, ITS-X (Thermo Fisher Scientific, Catf#f 51500056) 400 s |, Dexameth



WO 2020/138208 21 PCT/JP2019/050926

[0070]

[0071]

asone (Merck, Cat# D4902-25MG) 0.1 wM, 2-Mercaptoethanol (Thermo Fis
her Scientific, Catf# 21985023) 50 wM, Penicillin-Streptomycin (Therm
o Fisher Scientific, Catif 15140122) 2 ml)ICHEMZM LA, S 5HIC2HIC
—EIEH R L,

8. Dayl1/m ., hepatic maturationtZih (HCM BulletKit Medium (Lonza, Ca
t# CC-3198), HGF (Peprotech, Catf 100-39) 20 ng/ml, OSM (Peprotech, C
at# 300-10) 20 ng/ml) ICEEL T, 2BIC—EEMIM L/, Dayl 95T
EERICH L7,

<#ER>

B8ICRT LD, 6EFDOIB1DTERIFS &, MR~ Dconversion
MENARIBICEDS D ENERBTE L, B8, AERBITIEMNycERFIFEA
LTHELHT., WycBEFIFRL &H 6 EAFTHHMEIEDEDNSIRLCERTES
ZEMNRINT,

[=Hef) 3 ]

RIS, E MEHRBEZBAWTUTOFIECHMEMMEZEE L .

iHep induction

1. Viral transductiongiH (day-1). F#E#RE L TUWL/HDF-Slc7al(Yamakaw
a, Stem Cells 2016; gift from Okita lab.)%jEBR L. Matrigel (BD Matri
gel Matrix Growth Factor Reduced, BD Biosciences, Catff 354230) T3 —
F 47 L7=12-well plate (Greiner) EICIEFE (5.0 X 104cells/well) L
1o

2. Viral transduction:iH(day0), Plat-EDEELFEE DA A LEFELT
BEYR L. filtering (Millex-HP Syringe Filter Unit 0.45 wm, Merck Mill
ipore, Cat#f SLHPO33RS) L 7=,

3. BEERFOVAINRLEFEEKI00 wl, c-Myc 12,5 wl, 10% FBS/DMEM
87.5 wl, Polybrene (nacalai tesque, Catf#f 12996-81) 0.7 wl #MNA.
ZFDH>B500 wl%E, giEHHDF-Slc7al ##EFfE L /=12-well plate®Dlwelldh /=Y
WA 7o
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[0072]

37C, 5% C0, T—HpAf vFarR—KML., DAILATEKEIT2 T,

FEH (dayl) #Ethax#f (10% FBS/DMEM) L7,

Day3iC & t&Hhzz 8 (10% FBS/DMEM) L 7.

Day4iC. Matrigel T©ad—F 1 >4 L7=12-well plate LIC1:10DE| S THE
1BRE L /o, BEHhIZ10% FBS/DMEM/F12, GlutaMAX#% ~— Z (T L /cHepatic speci
ficationiZih (DMEM/F12, GlutaMAX (Thermo Fisher Scientific, Catf#f 1056

A -

5042) 360 ml, FBS 40 ml, Nicotinamide (STEMCELL Technologies, Cat# 07
154) 10mM, ITS-X (Thermo Fisher Scientific, Cat# 51500056) 400 w!l, D
examethasone (Merck, Cat# D4902-25MG) 0.1 wM, 2-Mercaptoethanol (The
rmo Fisher Scientific, Cat#f 21985023) 50 wM, Penicillin-Streptomycin
(Thermo Fisher Scientific, Cat#f 15140122) 2 ml)ICEHizz# L /=,
8. Day6bh 5. hepatic maturationiZ#h (HCM BulletKit Medium (Lonza, Cat
# CC-3198), HGF (Peprotech, Cat# 100-39) 20 ng/ml, OSM (Peprotech, Ca
t# 300-10) 20 ng/ml) ICEE LT, 2HIC—EBMRE L /2, Day205i#& T=E
BRICH L /=,
<#ER>
BOICRTLDIC, E MERZRWTERRICTILT I VIBHOFMEZS
BTX3Z & o7,
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[55KIA1]

[553K1R2]
[553KIR3]

[55K1R4]

55 3KIR5]

55 KIR6]

[553KIR7]

[53K1R8]

[553KIR9]

[55K1R10]

AR OEH
Hnfd4a (Hepatocyte nuclear factor 4 alpha) . Foxa3 (Forkhead Bo
x A3) . Cebpa (CCAAT/enhancer-binding protein alpha) . Cebpd (
CCAAT/enhancer-binding protein delta) . Hnf6 (Hepatocyte nucle
ar factor 6) &L U0necut2 (Onecut domain family member 2) A%
BAINHHEBEZARTZ2IRE. 8L
LZEHMEZEE L TR~ CFEETSIR. 220, FHREOHR
EHE.
AR RS TH 2. BKIE 1 ICEROFMBEOEESE,
AR E FEARETDABERTH S, BFKRIE1 LI 2ICEEHDRT
MR ORE T,
Hnfda, Foxa3. Cebpa. Cebpd. Hnf6d & UOnecut2h’b M F/ld~<
ABEXTHD. BRIE1~30VWThhH—IRICEEHOHEROMES
Eo
Hnfda, Foxa3. Cebpa. Cebpd. Hnf6d & tfOnecut2AL OV A ILR
NG —ERVWTEAINL, BFRR1~40VWTNA—IRICETHOD
R DS .
RIECAAMERRIE. I SICMycAABAI N TWS, BFRE1~500\Th
H—IRICECE DT D EIETT %,
RISSIEETIRA 2 0B LETbN 3. BKRE1~6DVWThH—IRIC
SEE DR DOEE S E,
BUEIEE TRICH W TEERIZTGF B (Transforming growth factor be
ta) SEREEFEZEC. BRE1~70VWThH—IHICEZEHDOITH
ROSEH .
TGF B 2 RABREHIZAB3-01TH B, FBRIA 8 ICELH DA DHEIE
HiEo
ERE 1 ~9DWITNMN—IRICEEEDITIEIC & o TEE I N FTHERE

(o)
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[EEKIE11] FAKIE 1 OICEEH DI lEZ 2. BEEERAMEREL
[E5Kk1E12] TEIRE (i) — (iii) ORFETEL. BRYEOSETES
x
(i) BRE1~90WINM—IRICEEDOAEICL > THESI N
ATHBRE IC AR E & Sl S B RS,
(i i) RIEBAFMIRRDEEXRFZLEEELEFOREEY—H—E%
BETHIRE. LT
(i i i) BUSCHRIE & EMIE RO EERY, HaYE s
B o o AR (o ERMERE) OEFERLY BEME. T
RIS E S EM It TR OEE EEPOFEEY—H —EN
. HRMEOKE FEROEEY—HI—84LY ESETH DHRY
H%., AStteE7T 2 &Hld 2 THE,
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