
WO 2014/168157 1 PCT/JP2014/060228 

00 «B « 

[0001] (iPSlffliS: induced pluri potent stem cells 

) (ESlffliS: embryonic stem cells) (PSC 

: pluri potent stem cells) 

[0002] *a}Sitt. mMizjav z.z.izmm^ti&t.z.^cDu^m&mz o 1 3-
0 8 0 5 5 

**K« 
[0003] M 

ziotctbs 

iPS«& 

, 0!l*.tfOCT3/4% S0X2, KLF4 

, C-MYC^©®fe?^^A'r^o^:(Ci;''J, LT^S^ titcX 

±%nmmmxfoz>0 #&&&&*&?tcMm&mm±s 
x mm^m^z^immt ̂> z. t tf-psmx$>z0 

[0004] &mfenMmfrbfffMm^<Dttibmmi5fe£ 
(E*§I*) zMfc-z-ztcv. 

(#^«i~3) o nmrnfrbfiiz 

m(D<frit(Dj:fc%:mz>zttf<j&mxfoz>o ^Mumz^Xs tsmmz 
l7^•^•tfy(activin) K : basic Fibroblas 

t Growth Factor)^ BMP4 (bone morphogenet i c protein 4)% FGF-4% \y^~J 



WO 2014/168157 2 PCT/JP2014/060228 

£(CHEX% HNF4a% HNF6, F0XA2^©$s¥H^tf&mVftZ d t tlZ 

(#^£S£4) o 

[0005] 

J® fr b &]H ft (CM J® (C 4Mb £ It £ *§£• ©mfe?^ (C ^ l vT H^ 

#£>£ OftfFiSM) o JftfF:fcitK4"Cttj77V £>NU*'<£*-£ffllN£c: 

<hT\ ES«X^iPS«^©MJ^C, mtfHEXJtfc^ HNF4a»fc^ H 

NF6a{s?Msoxi7a{s?^^)i^^ti^iN-f ti^N 1 xmmk(Dmfc^%rn 

xtzztz. ttffflzk$tiri*Zo 

Bfg £ ^ COINt £ tlT l/N £ o 

[0006] th^tmmmoismizmL. th^$->a5/3iyi (th^$->5i 
1) ©E8©7^yp< > KXtit K^$->a3/S2r2 (th^$->322) ©E8 

©7 7^> h^=l-^Oy^tl/ci|ffl^#fflS^(CdNXil^^S)^ ( 

^£S£5) o ^fFjtSR5-eil^^nTlNi,©^ 

-7 u£fc©-c£>£o b 

iN^t©©, • 3MbBi$*FMJ&©i&^iffl 

JS£lllT£§SiUi-ia]&<. h#t£ 

[0007] ^fFiSKl :Hl200 2-2 7 2480^i (^13 6 3 5 4 6 2^ 

£6) 

^£S£2 :^H2 0 0 3- 2 5 0 5 6 

^£S£3 :H12008-13 6 3 81 

^£i£4 : gfig^WO 2 0 1 1/0 5 2 5 04§^>7l/^ h 

^£$5 :^2 01 1- 7 8 3 7 0^&*g 



WO 2014/168157 3 PCT/JP2014/060228 

[0008] : Hepatology. 51, 297-305 [2010] 

#^£S£2 •• PLoS One. 6, e24228 [2011] 

#^£S£3 : Hepatology. 55, 1193-203 [2012] 

: Nature Reviews Genetics. 3, 499-512 [2002] 

wnhmykL&ott&mm 
[0009] 

(CM u 

BUS t. ~f %> o 

mmzm&tztctsbomz 
[0010] Mm 

(laminin) <hi£M^"1±£ Z. t L 9 £ CI t Ls 

%7ufiSLLtc o 

[0011] wt>*fzm*s J2rF<fcy&£o 

2. £ST$miE*§ 
^ — VZ'f V7T|-—— >a2/S 

1 r 1 (^$ — >211) „ ^$^>a4/S1y1 (^$^>411) $ — >511 

fiJIII (C|3S©ST 

3. £ST$miE*§ 



WO 2014/168157 4 PCT/JP2014/060228 

Va6/9UCttT££&Wtttf&lM£fi£^-f £ 77*-A 

ttun ^lB®0BT^ft«§«®i£#:^£o 

^ 5 — ylf^ "7 $ a 1/3 1 y 1 (^$^>111) CDnl^X 

full 1 ~ 3 (Dl^ttlfr 1 (C|Bi6©^S^)io 

5. —>111©PP^^ 4>&< £*>7$ —> 111(Z)E87^^ > 

fe©tfe^ full4 (ClB»0^tuig*I«©i^#^o 

S5fe0l:Pl^luiE^lfflflS"CS)i)^ mlI11 ~ 5 CDUif tlAv 1 IClBtSlOBTi^ftJl^i 

7. J2TFCDI5|££#t,\ fuiI6(ClBS©ST^tuiWffl^©iM^)i : 

mtks ; 

3) ±§B2) ©x^-elulBiiifflSfricg#u/c»^, 7^-v±-e^f 

5Ilo 

8. $e>£J2rF©HI£^fc\ full 7 (C|B®©ST^tu,®iilffl^©l;^«^^ : 

4) fuiI7®©1) ~ 3) ©IfM-e^aLTtf/cflTlttul^iilffl^^s 

5) tulB}?®^^/c«^«i^2.5X102~1.25X10Mlll/cm2, IffSKIil 

fl§i£2. 5X103~2. 5X104 j®/cm2, «tyjifSU< tilffl^if2X 104~2. 5X104 i/c 

in2 <h ft Z> J; 9 (C 7 =l - T <> ̂  tCM t" Z 

IfM ; 

6) ±13 5) ©IfM^fusESfflll^Cg^LfcM^ 7$ = y±-eig£T 

5Iio 

9. tyII8(C!B®©4) ~ 6) (Dxm%s 'J>ft< t& 1 mU±teVj&TZ £ 



WO 2014/168157 5 PCT/JP2014/060228 

ZftWittZmmQ ^§E*6 

J®£I*MI) ^yo*^ntcmui%^m%u\Mzwm$: 
mmt^zt^mtt^, mm7 -9<D^tnt^ (ciE®©sT^tuiWffl 

1 1. "7 $ — y T^ V 7 t — ACD 9 "y $ — >211% "7 $ — >41< — 

>5111ZttTZ&BifeJ: lJ fc =i $ ->111 JCMf d 

1 2. IfflJWALB, CK19, CK7, CYP3A7fr e>jl4R^ tl%> 1 ffiXtt Hfi 

—^ Ls -f >7^yj > a6$.tM y^-ty 

U >/S1 £fgg| 

1 3 . IfflSSlI® (C -f y?-tflJ y M L T & £ f3T$$fu #*$) "C £> o 

Ts -f >7^yj > a6/3 1 >7^yj > oc3(3 1 <£ ^ 

JS "C £> £, STl^fu H*§»©^lt ft (C 

1 4 . full 1 ~ 1 0 (D^ttifr 1 (C|ES©ST^fuiWffl^©iM^)i(Ci; y 

1 5. ftJin 1 ~1 4©lN-fftj{M LT"atj\ 

III* £ #M £ 1" £ ST$$fu S^o 

17. ^$->111©^^^\ '>&< ->111(Z)E87^yp< > h£# 

tuin 6 izB&mimffiMi&t&mm&tto 

7^-V^Sl^tsxg, ^t/fulE»«h^$-V^SM^tfc© 

*>% = >lzmWLti;vmmz&£t2>T.&%SteZ£%ftffli£t2>. ST 



WO 2014/168157 6 PCT/JP2014/060228 

/i o 

=>^-yy^ v 7*-A© 9-£^$->211 

s "y $ — >41 jjkZfz? $ — >511 £>&•!> "7 $ ̂  >+j"7^ -f 7°;&a'&lx^7 $ 

-ve$>5, tuiH 

W±^«^©^Nb!^ifuMiI^&o 

-f >^yj y azpmtzWlM'k 
& v t-r y"rVx) y 77*-
A^'Q^'i) ̂  — >T'^)'i)s full 1 8 (C|E®©STl^tuiE^iilfflSSAviQj5^S^STi|ffl 

*§»<h}gM£l±£^->^\ -y\U(D^<frXte±^T:'foZ>s tuin 

2 2. ->111 ©gp^A^ '>&< ">111(Z)E87^yp< > h£# 

full2 1 

[0012] 

0 Esmm*\psmmm*<DBnivMmmmmtt[;-ci&mT2>z£tfmm-e& 

I0[HJ^±, %mm 

[0013] ±mz£wt>*mm±mj5mxtm^ntc%mm 
iE*§»&s AFP (alpha-1 -fetoprotein) % ALB, CK7% &t/CK19^P114Tfe 

•o fc0 t/c, mi^^Mntc^X'b^ >^yj >a6&tM >^yj >/3 

1 li'f"t;&fife/cSTl^fiIiE^ii|fflSS(C'^l/>'Ts pan-hepatoblast 



WO 2014/168157 7 PCT/JP2014/060228 

"7 — — "C& CK8% CK18% EpCAM^.t/CD133% MtHChepatob last ̂  — ^ 

&&AFP, ALB, CW3MRXfl-Cmtj:^(D%mmm^n. J5£f«i»PjlW± 
zizMtm&psm-e&zc:£$fc0 t/c, e> 

mmmm(D^-t)-xfcz>wp3M, CYP2C9, C 
YP2C19JpaAT (a-1-antitrypsin) — 

£--?£> £S0X9W collagen£fgSE-r£*ifflJ&£B§S'f £tc 

5£«(Cf^lL/ct(Z)£, LTST«&t//X&JlW±^ffl 

m<DW£.<DtctbiztiimTz>zt&-e?*z>o 

[0014] m]iPS«ttX&ES«tt£MiILT rST^fu,®i«j 

o (##0ij2) 

[^2]^i (##$J 

2) 

BC: hepatob last-1 i ke cells) ^fflSS ̂  tl ~b 0 ^&IEI(i^l^ilfflSSA'?80%(iAFPP§ 

fe-Z$>2>ZL£%^tm-Z$>2>o (##00 2 ) 

[g]4]g]3 AFP^Il^l^to'btl^^^/cilfflMI^: TNHBC : non-hepa 

toblast-like cellsj <hL/c<h$(Z\ i£#9B@©»£¥ (HBC<hNHBC£#fr 

«£¥: before) , HBC^&tWHBC^C^NT. -<h 

&£AFP% CD133, EpCAM, CK8^t/CK18^a{s?(D%1^ <J 7)1$ -f ART-PCR 

(C<£ ^ffiSS L/c|pHIT'S)•So (##00 2) 

[^5]^$->=i-^> z> 

z.z.x&, 
BC<h^\ tt*L&fr-3fc«£NHBC,h^9o (^Jfe0O1) 

[^6]i£#9B@©»£¥ (HBC^NHBC^#^|fflM¥ : before) , HBC&t/NHBC 

&&m=? %-y^-T-^y vmmtmm sffiiimcsa L 
(^wyi) 



WO 2014/168157 8 PCT/JP2014/060228 

[H7]i£#9B@©»£¥ (HBC <hNHBC : before) , HBC&t/NHBC 

iZ-Dl^Xs -f >a6(ITGA6)&tM > /3 1 (ITGB1) 

II L/c |p HIT'S) •So (^WJ 1 ) 

[H8]^s^ $ - > =i<y mmmxmczmm 
L/cisn^-t HTS)&0 (^WJ i) 

[H9]^a L tcMB (c ̂  IN •r 

% AFP0^11 ̂ 5111 L/c|pHIT'S)•So (^WJ 1 ) 

[H|10]LN111 zi —T- -f > L Mill*(C ̂ l/NTMtt&W£ 15 

®£t<<J MLtc t L/ci£HHT'S)£o (^WJ 3 ) 

[ m 11 ] LN 111 =i - ̂ 4 y L /cifflssiMffl mmm iz & IN T MK&W % 1 

0 (HBC P1) , 10® (HBC P10) &tf15® (HBC P15) fr&o fcESflfflflS (H9) 

&Z>M£iPSffllfe (Dotcom) 5fc©HBC(C-^N-C, 

XS^AFPCD^IM^^BE L/cip^^:^t"HIT'S)•SO (^5600 3) 

[H12]38ft£0® (HBC P0) , 1® (HBC P1) &t/10® (HBC P10) ^ft-^/cES 

» (H9) fi5fc©HBC(C-^N-c, 7P-+M h P< h U-^ffl^xAFP, ALB, CK 

/c|pHITS)•So (^Ste0U4) 

[H13]38ft£0® (HBC P0) , 1® (HBC P1) &t/10® (HBC P10) ^ft-^/cES 

» (H9) fi5fc©HBC(C-^N-c, 7 P-+M h P< h U> 

a 6(ITGA6)&tM y^ V U > /3 1 (ITGB1) CDfgSE £flls§ L/clp^^^t"HIT'S) 

£o (^«y4) 

[H14]38ft£0® (HBC P0) „ 1® (HBC P1) &t/10® (HBC P10) ^ft-^/cES 

(H9) Efi^CDHBCd^l^Xs 'J -f ART-PCR(C<£ ^ hepat ic stem eel 

L pan-hepatoblast% ^.t/hepatoblast©^^ —1)~L/c 

inHITS)•So (^Ste0y4) 

[HI5]ES« (H9) m 

ft£0® (HBC P0) , 10® (HBC P10) tT^-^/cESlffl^ (H9) fi5fe©HBC(C^IN 

Xs M^-«a5fe©HBC (clone) IZ-D^X. (HGF), *y 

=!7.^51>M(0sM)^t/T1,drHtP<^x/>(DEX)^#tJ^±teT^ h U^l^Cfc^N 



WO 2014/168157 9 PCT/JP2014/060228 

7)1$ J ART-PCR(Ci: y 

Atll Lfc$n^;&:^t~HlTS)'So (^Ste0U5) 

[H116] HI 1 5 ASGR1 (as i a log lycoprote 

in receptor 1) PfALB^j*^ (Urea) L/cfp^ 

HITS) •So (^Ste0!J5) 

[HI7]ES« (H9) 

Z>o H®ft£0® (HBC P0) , 10® (HBC P10) ^ft-^/cHBC, 

©HBC (clone) ±MlHf (EGF) RXfj >7> U >M1H? ( 

ILGF2) £#fri£±feT=l^-y>^UCSiIU 140ffii&mLtc&O&V-ti 
—U ART-PCR(Ci: y frill Lfcln^^r^lTHITS^o 

(^WJ 6) 

[H18]^^0® (HBC P0) X&10® (HBC P10) fr&o fcHBCfeffF^ft^F 

^:T?'rl7 7v(C^ilt"'Sll^i^:^t"HITS)'So (^Ste0!l 7) 

[ HI 1 smmmmm x ©V x ^ t K ALB © £ >iy ̂  L isn £ ̂  -t 
M^O (^Jte^y7) 

mmmmkmrnxcDki^ hfPRxfahT(om%*f&mmm&)£izxwmL 
7t |p HITS) •So (^WJ 7 ) 

[H21]iPS«X(iES«^^HBC^^MbI^L. HBC©$|^^^^f HTS) 

&c (^wys) 
[H22]HBC©li^(C^L/c^$->©SfHgI^^tiTS)So jM 7 7*-

A©S^C§#It —>©E87^yp< > h£=l — 7^ >yMiIL/ci^S 

y ^>zLT«£i£#U AFPPitW^^IIL/ci£H£^t"HTS)^S0 ( 

^Ste^y 9) 
[H23]HBC©li^(C^L/c^$->©SfHgI^^tiTS)So jM 7 7*-

A©S^C§#It —>©E87^yp< > h£=l—7^ >yMiIL/ci^S 

L/ci£H£^t"HTS)^S0 

(^Ste^y 9) 
[H24]LN111X(iLN111E8^=l-^oyL/ciMffl^V v ^n.^T8®li 



WO 2014/168157 10 PCT/JP2014/060228 

ft L/ci£H£^-tH-es>£o (^WJ i 

0) 

[H25]LN111X&LN111E8£=l-^ y *>ZLVZMtt 

o (^wyio) 

[^26]^9BS©HBC^NHBCJCOINT. 

uART-pcRtc^ymiL/cismH-e^^o (^wyi n 

mmzmmtztcsbmrn 
[0015] 

$ -> d «h %n'1$k£T%s ST$miE*§«©i£# 
ijfeizM u ^ bizttrnzkymbntcttm.^zmtz* 

[0016] rsT^tu,®iiffl^j t&s %m>\mmmm&(DMmfr 

ntzi\ mm 

^Nb«T£tU£i:<. 0yx.^iPS«^ES«^©# 

ffi&nmmtfmfbtiZo 
[0017] r-,PS«j £&s mm 

s ES«<h^*§& 

2006mz^oxmm^ 

fef0k hffi^mfe?-eS)^0CT3/4% S0X2, KLF4, C-MYC£, UK 

»(C>IALTt: hiPS|ffl^(Z)®Ii(C^L/cd^:^^^tlT^^(CeU 13 

1: 861-872, 2007)O ifltfffl £ tlZ> i PS«&, ±§E© <fc 9 

£ tl£ i PSMB~Z$> ^TUl^o 

[0018] TES«j £&, inner ce 



WO 2014/168157 11 PCT/JP2014/060228 

LL mass) in vi troi^#(C^ Ls 7fc^b$$$fflS[iJllHI L 

Ti£itLfc#tgttMJ®T£>£0 ES«&s M.J.Evans & M.H.Kaufman (Natu 

re, 292, 154, 1981) G.R.Martin (Nat I. Acad. Sc i. USA, 78, 7634, 

198mc<fcy LTfitiL$tltc0 t; Kfi5feE 
is tlTfc lJ s ES Cell International 

Wisconsin Alumni Research Foundation^ National Stem Cell Bank (NS 

tizj:ymiL-ztiztfs u/CME^tESmmttftm 
tzzttf-pim-e&zo %tcs 

iUC^ty L/clffliS/jNiS(cytoplasts, ooplastoids) 

^nzmzEsmmzwrntz 

ES^]]&£te^]]&Oll^£l±-£C:£lc:J;y, <* 

m £ ft£ES«&. ±=E© <fc 9 ft S {*£^P(Z);^C <fc y ft/cESlfflR 
x m% £ ti z> if tc tanfe iz <t y ^ $ ft * ES^JS-C & T t <u\ 

[0019] 

4-timfg£ ft& & e> 0££M t z> z t tfv & zo vim 
Rbfctfs 

(E*§I*) y. 

ttfUZZ (#M$fF£itK 1 ~ 3 ) o 

s l^#fflflSAN^)43F'9E^ F*9E^#ffl^ STl^tuiEilfflSS;&i^'2) £ ttfij&W 
T?S>y. ^MbM^C£^T. mmmzyt^^yhs FGF-4, 
it x&msot££(DmwT>P4t^%:m^zzttf-z^z>0 t/c, %m% 
£(CHEX% HNF4a% HNF6, F0XA2^©$s¥H^Z t ftT 

(#^£S£5) o $btZs 



WO 2014/168157 12 PCT/JP2014/060228 

u ST«^Nb!^I£l±S d 1fc 
So HNF4allsf, HNF6»{s?& 

fF£itK4) o 

[0020] gj£0g£Jtj$-r£i^&*>/^ft©--z>-e$>Vs SJsfllX 
bv vtziz&^Xs mmzm^t&t^n 

2«!s) mtztztizo ?$-y&ams $m. rmz?ti?'ti 
1 Tfct-D^-D^n=mWM^t^0 all, /SII^.t/rlI(i^ti^ti5, 
4RX?3 W&tbV. "t(D%I^fc-tttCcfcoT^^nSo *fgHJ3lC£lNT^ 

-f >a3/SHcMfi>^ 
ffltti: y t-r >a6/S 7 7 

110feJ^±, -f yj > a6/3 1 ffltW a 3 /S 1 y 

IA\ -f yT<?x) yoc3/3 1&tM y^<fx) >a6^K 

-<trcr> 
(FUJiw 

ara, H et al. et al. J. Biol Chem. 276, 17550—17558[2001 ]% Yao, CC et 

a I. J. Biol.Chem. 271, 25598-25603[1996] etc. ) 0 

[0021] mfafolZ&^Si-yj7^ V7 X-
ACD 9 % "7 $ — >21 U y $ —>41 ]RXf=p $ —>5110+f $ -f 7°£:P£ < ^ $ 
->-e&y, ifsL<&^$->ni-e&So 

sa^^ifig-efe^o 
—vrotSHTfeoTt <fclN U 

mm^n, ximi^mpim^mz^^x 

Ul^o ^ — >©S14PP{4<h L"Ois -f >T#1) £ 



WO 2014/168157 13 PCT/JP2014/060228 

"7$ — ftsD $—>7-f 

7 7 — >211s :7 •$ — >41 IJ&Tf1? $^>511 CD+f $ -i 

i^<7$->-e&^t, 7$->cDc^gp^e>^^nsgpfe«:iN9o <fc 
->7-r 7 7*-A©9t)^<->21U 7$->411St^ 

^$->511©Ht7^-f 7°£P&< 7$->©E877^^ > K©gPfttf^lf <bft 

% ->111©E87^^y > h©SPfttf#tf btl£o 7^->11Ui. MW 

GenBank Accession No. (NP 005550% NM 005559) (^$^>a 1 ) 

, NP_002282, NM 002291 (^$">/3 1) * NP__002284% NM_002293 (7$-

>r 1) "e^^^tisT7^->i11;^fe>tu 
> <h 1X1^ ft S 7 $ y IfBB5U© 9 t> a 1E8$L $ 1E8 

llv r1E8ftfr^i$1^££ftS^$ ~>1110E87^* > htfW^ft 

So GenBank Accession No. NM 005559 (;7$^>a 1 ) T'^/E: 

^tlSIB^©9"^)Phe1878~Gln2700 (a1E8|g) , NM 002291 (^$">/3 1 

) T^£ftS13^J£>9 t>Leu1561~Leu1786 (/31E8|g) &t/cNM_002293 (=? 

$->rD T#££ftS@B^J©9*>Asn1364~Pro1609 (y1E8g£) V&'MT 

%>Z. £&-?%%> (Ido, H et al. J. Biol Chem. 282, 11144-111548[2007]% 

Ido, H et al. J. Biol.Chem. 283, 28149-28157[2008]) 0 

ft9&7$->&, iu§Ba1E8fL /31E8fl&t/y1E8|lT^£ftSSP{u£# 

o ItJlBa 1 E8|JL /31E80&tJ{r1E8M"e^^ft2>SP{iE^JP 

TLX-* ^^(CGenBank Accession No.NM 005559 (7$z7a 1 ) „ NM 002291 

(^7 $ — > /3 1) RZfNM 002293 (^ $ — > 7 1 ) (C^T7$ J SflB^Jfr "oil 

T&oTfccfclNo "7 $ — >®/SftpPfe<h LT(is 

yT?l)y£K&'&TZ&tiL-Z$>tl&s t&?=7<f* > h J: 

lJfcS<TtJ:^o I^T, *#gBJ^C&ERTtg&7$->£ bTtt, 

% ^$->7^7 7*-A©9^7$->21K 7 $->41$->511 

(OVy^^ 7°£P&< 7$->, ->11HC£^T, -f>T^'J 

> <h ^t" S ;£'tW& £ CD T* & ft l£E8 <1; y fc 5§1,N fc CD "C ^ T fc <fc l\, 



WO 2014/168157 14 PCT/JP2014/060228 

[0022] <fc <<J JlfafttckmT© 
1) ~ 3 ) 
1) iPS|fflSS^.t//X(iESi|ffl^S^©STl^fiIiE^iilfflSS;&s —>^=l — 

3) ±§E2) ©I*MTfu§ES*@Jl{*(Cjg*Lfc«£s 

•2>XfM0 

[0023] c^T\ 

*P ©;&&X r^fg £ ft £ & e> 0 £ T £ c: £ -C £ £ o 00 *. tf 
s "7$ — U (PBS) 10—50 /xg/m L^ fc? 

t L< (i15~30yLtg/mU £ £>£&3i IX ttfa20Mg/ml©*lJg£^U 

— > Z| — -f--f y (LCS: Laminin Coating Solution) £; #^Lfct©^: 

LTs ^~370CfMS-e^1 ~120tP^MjtffSt 

Z>Z£lZ£t>Js 

$ — >=l— T-4 y 0. 5~500yu,g/cm2^^f ̂  L < s 1. 5~100 yiig/cm2^ 

ct^tu^o LT&. 

yS/3-s Jl/^O J y *> o-s 7z?X3s 7°U — K "7 -f ^ • dp -\? 'J 7 

, ̂ ii'J ^-'J^yyJUt'J Kim 0 *° 'J7-1 & £> b ft ^ o *0Mffl» 

Xtt 

^ $ - > =i -T o ?$ ft/cifflssiMffl7°? 7 
?y?M<Dl&£RlT<f yis=Ls )IJ-^ JL)1^ j ILS 7^7>=U 7° U — 

K "7-f <7 P^ri? U 7s TK'J ^-Vf^yyjltV KEliFtf^U 

rST$$fuiE*§ilfflJ®i£#fflSfaJ £\,^\,\ ^^0^©^#^UiBH(C^#^ftSo * 

^ K«h ltt<J:^o 

[0024] ±§B7 $ - >^P -f > V-Z ft/c«i£#ffl 
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»^2.5x102-1. 
25x105 m/crn'£tj:2>£?izi&mzmffi[;-cmm&Mte*mm[;. 

o t&m&s 7 < - 7 'J § c ̂  $ 

So Sffl-rssT^tui^i»^ ^^>T^u>a3PMtift-cPMUTiN 

T fc & IN U iM IH 0# ICiglte (C -f > ̂  V U > a 3PM tlM £ T ̂  T t & 

IN0 -f >^ V U > a 3PMtift £ L T (is ST$miE*§»IZftmt 2>4>T? 

<J >a3%7'uy tTZ&WfctltfJ: <s MTLI&KJ 

a3irCft;##lf b tlZo 

[0025] ^0^# tea INT. rj^Jtej £iz% 

ISitSt^tiSo d d Tf^ffl RT tb^ip ±fe L T (is &TlZ®m$ 

S&tiiSiTZZ£tfV$Z0 

$>tll& MJS • l5ro7utt"FIBtCPS^^tL^lN0 

(A) t: KES/iPS«^Nblt}#i£:tfe<h LT&, ReproStem (ReproCELLtt) 

„ iPSellon (Cardio^±) % TeSR-E8 (Veritas^) % mTeSR (Veritas^) 

(D&mmmmmm iz bFGF & ̂  & mu Lx&mtzzttf-ezzo 
(B) wmmmtmt LT. ES«iMfflS*i£±feT&ShESF-GRO (Cell 

Science & Technology Instituted) t,Zs -f >7> 'J y (10ju.g/m I) „ h^yx 

7 x >J >(5yu,g/ml)% 2-p< 7° h y — JU(10ju,M)% 2-x^y — jU7$X 

10yu,M) „ Mlz U h 'J 0 A(20 nM)^.^1^ S^lfiUif > (BSA) (1 mg/ 

m I) £1" S d ̂  ̂ T $ So 

(C) LT. ES«^Nb!^ifflS*i£iftT&Sh 

ESF-DIF (Cell Science & Technology Instituted) (C% -f >7> 'J y (10ju.g/ 

ml), h7>X7i U >(5yu,g/ml)% 2-p< 7° hJ — M10yu.M)% 2-x^ 

y-;U7$ >(10MM)% ffi-fe h U ^A(20 nM)£^fri£ife (FASEB J. 

23:114-22 (2009)) £{£^1"S d ̂ ^T$SC t/c, RPMI1640i£±fe (Sigmatt 
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) (Z4 mM L-Glutaminev B27 Supplement (Invitrogen£t) „ — 

h U 7° h V-f F»3 

ftt£\ ±§3(CPSAE:^ ft&^N0 

(D) «h LTDMEM/F12i§±fe^ffllNSd^;^-e$So DMEM/F1 

2%miZ&s 10%FBS% -f >7.U >(10Mg/ml) , h =? 7 x 'J > (5jiig/m I) 

s K U ^7 A (20 nM)% - =| > 7 $ K (10 mM)% T^Ht^V'X 

DEX) (10~7 M)% HEPES(20 mM), NaHC03(25 mM), L-^MU^$>(2 mM)v ^zy'J 

>/7. KU7°SV-r^V, HGF (40 ng/mDWEGF (20 ng/ml);6^i;ftSo 

[0026] ±13 1) ~ 3 ) <Dim-ei&£bTi§fcffl:&Mimffijiai&£s t*blZ&LT<DX 
IIJ: V lift U mmt tfx $ So 
4) ±13 1) ~3) 

mmtm 
5) Iffl«2.5xi02~1.25X10 

5 m/cm\ &£UO£«ifc2. 5X103~2. 5X10M®/cm2, l<tt» 

i&2x 104~2.5x 104 Wcm^&Si:? yVStitdrnfefe •, 
6) ±135) ?$-y±zmmt 
SI*io 

[0027] ±i3^;i-eiSS-rsd«hT\ £ fifths u 
yg % f# S d <h ifX 5- £ o IZ fcs^T lift CD 0 8fc tc PS £ £ ft & ̂  

±134) -6) outi£1@J2LU 10®, 15®lil±^kJ jjx U 

rt. BnmmmmmtLxo'&ffi.tkmniss wmmtttmst % z tt< 
XZZo m 

fifti£#t£(Z)STfmiE*ll«£, \m r±£# 
«h^9± 

[0028] tits m&±s 00*. #3®, 10 
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0!J3.tfALB% CK19, CK7, CYP3A7fr tl%> 

fr 1 fflX(i 1 «^±©ST$miE«^-;b-£fgllU fro. -f > 

amtf* y& LT&S0 

±§ET£t!L/c in3IST$$fuil^§lffllS©ffe 

s tit, Iffl 

&%<D8kft&MT<h £INI\ 

(c& i vr•Mmt z> 7 SM£ -t±\ ^§£7 $ - > (cg* L&%P& 

£[stcmzl5\i&t2>z£%v\,\ 10J2LU 0!J*.tf3[Ik 10 

iss^ity^td^^o 

[0029] ^0^0 li, ^0^©iM^)i(Ci;^TiML 

*fg0J3© ^ 

(is MA. 

$. ~y T7 V7Tf-A©9?i7$-> 211 v ^ ^ >411JS-TJ^ $^>511 

tcMf y fc7 $ ->111 icttf 

^0^0 (is 

J®£#fri£#t)"e&tUi\ ALB, CK19, CK7, CYP3A7fre>jl4R^tlS^-ftlfr 

1 fflxti 1 mix±(DB&mmmm^-ti-%m%i;s -< >T^U >«6 
&tM >/31£fgIlLT&£i£#t)T£>-3Tt£H\ ^0^0 r^ft 

®(C-f >yj > LT& y s -f >7:yj > a 6 /3 1 'f >7:yj y a3(3 

i<£ y 

[0030] *0Mffl»^#ST$miE*§«(i. 

Tt-T >T^'J >a6&tM >T^'J > /3 1©fggE£fils§f £ d <h SQ 

lift^rfife/cilfflSSTiis pan-hepatoblast^ — t)— Z&&C&K CK18% EpCAM^. 
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t/CD133% $.t//X(£hepatoblast^? — -ft— T^)'2)AFP% ALB% CYP3A7$.tH-CAM 

&tmm bti^o ttc, ^ & d 

£~Cs J$f«»©^-;b-T&£CYP3A4% CYP2C9, CYP2C19^paAT^fgllf 

fliW±^fl§0-7-^--e«>i>SOX9^IV collagen£fgSEf 

[0031] L/cfr-^T. 

in vivolCfclNTfcJMJS&^lC^MbBiS 

±§Ei£#;fr;£Tl#£>ti/ci£#tk 

L< imw±&Mmizmmu/ct©£, 
L to t Z> d £ $ £c 

IP*>. LT#Wff«&t>VX&JlW±5£« 

[0032] at. t; 

ztcvtmz. 'IPSII 

ttElt-C&ofctf, m 
ft. mm-Z-&ZZ£tf*lffi£te?tco Z.(DZ.£frbs 
tZZ-tZs pjfM©^«fflR 
#iu 

®^-tti>Ji^tctti0~i4agiS©^tcj:ymM©^«fflR 
mm-^jiw±&«fflj&%mRimxfoz0 zo^vtzurmb utam 

E^pnp^ii^b^^»L. Bm^-ti-(Dm%m.mtkmfT 
tzzt-Cs ^fazQWMFniimik^mm'&^miz^mtzzt±<mt 
ic&£0 cintcefcy, ^©Pp^tCcfcy^^nsx^iiiin^^b^ti?: 
^mizxt'j-^y^RimtteVs mmaiiQ&fctfmftzti&o 

[0033] *mms 
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mwmzits Mb 

=j ^ $ — yiZ&W 

$z>7^f V7T|--A©9^7$-V 211 V ^ ^ >411 RZfz? $ — >511 >o 

-yy-y'^j t/c, =? 

$ - > It, -f >^ V 'J y a 3 /3 1 tcMf y t -f >^ f U > a 6 /3 He 

tuMiKi. l0^±^$-><hgM£l±£i*M£ifci£o<h(c^T^£tu 
mt£30, 100, l50J^±gM£l±£i*M£ifciTt<U\ 

[0034] u~fs *mmm%*m®%tcsbizmMmjkx?mmm^LT*%m*m 
t&tfs Z.tlb ©150 £ PS Mt & ^ 

9 JtycfUo 

[0035] (##0ij 1) mmmm 
*mMm-z'^t±mj5:&-?its t MPs«x&t: hEs«(c^-r^^fi^ 

iW'&m-zfcZo mmmz&m^w^imm.mz'D^x 

(A) t: KES/iPS|ffl^^^Mbli^±te«h LT(i, ReproStem (ReproCELLtt) 

„ iPSellon (Cardio^±) % TeSR-E8 (Veritas^) % mTeSR (Veritas^) 

LTtfflt^ d «hfr-e$£o i-m 
ri£±fe 1 J «h^9o 

(B) wmmmtmt LT. ES«iMfflS*i£iftT££hESF-GRO (Cell 
Science & Technology Instituted) (C% -f >7> U >(10ju.g/mI) „ hJ7>7> 
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7 x 'J >(5yu,g/ml)% 2-p< 7° h x^ y — M10ju.M)% 2-x^y — 

10yu,M) „ fgi-tz U h 'J 0 A(20 nM)^^'^ ^ > (BSA) (1 mg/ 

m I) £t Z d 11)< X $ £o 

(C) ES«^Nb!^ifflS*i£iftT&£h 

ESF-DIF (Cell Science & Technology Instituted) -f >7> U >(10ju.g/ 

ml), h7>X7i U >(5yu,g/ml)% 2-p< 7° h x^ y —M10ju.M)% 2-x^ 

y->/U7$ >(10MM)% ffi-fe ls>Mi~ h U ^A(20 nM)£^fri£ife (FASEB J. 

23:114-22 (2009))£{£fflt£ £ <hfr-e$£0 ^ mmm% rj§±fe2j <h 
lN9o RPMI1640i^±te (Sigmad) tC4 mM L-Glutamine% B27 Supplement 

(Invi trogend) s ^ — is 'J y / K U 7° hT'f 

±iBtcps^^n^iN0 

(D) UTDMEM/F12i£ite£ElN£C:£tf-e££o DMEM/F1 

2i£ifelCtt, 10%FBS% -f >7'J >(10yLtg/ml) , h =p 7 x 'J > (5jiig/m I) 

, ffi-fe ls>Mi~ h U ^A(20 nM), " =1 ? y 7 < K (10 mM)% tt+t * $ x/> ( 

DEX) (10-7 M)% HEPES(20 mM)% NaHC03(25 mM)% L-^U^$>(2 mM)% 

HGF (40 ng/mQ&t/EGF (20 ng/ml)fr#£tl£ 

o Mks ri^±te3J <h^90 

[0036] (##00 2) 

ST$miE*§« (HBC) %m^TtmLtc0 

-m. ^©^MJ-e^ffl^nsHBctcoiNT^-r^o HBC&, 

«-e^)£iPS«ttX(iES«tt^ffl^T^ML/co iPS«tt (Dotcom) 

(iJCRB Cell Bank (JCRB Number: JCRB1327) #L/c0 ES«*fc (HU 

H9) 

£*£TfTofc0 V'fhT'fS/VC-eSlilUcT^^ 

(Mi 11 ipored) ££lC±§Ei&ife 1 

[0037] iPS«ttX&ES«*fc Activin A&^CD^MbBISH?^ F0XA2»{s? 

(WO2011/052504^A>7 h) 
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(in , 
T$& (02) o (H9) £i±!fgjim<hu 

##$j 1 (Dmm2*m^tc.0 

<, B&miE*§»©v-ti-Thz>AFP©fgi!£mat)zHBCS#f#btitc0 

HI UC^1-9B@(Ct#^tl/c«HBC(Z)80%(iAFPPitt-e^^/c (H3#BS) 0 

(HBC<hNHBC^,ht(C#tJ^ffl^0 : before) HBC^&t/NHB 

C^CO^T, M(CST$m®§»©^AFP, CD133, EpCAM, CK8 

Rxfa]m^mny,tctz.h, ftfcHBCirc&&v-a -
(HBC<hNHBC^,ht(C#tJ^ffl^0 : before) MNHBC^i: y 

^<^HLT^/c (i4) 0 

[0038] (^WJ 1, imm 1) 
ibi^ye^ ^m^xmbutcmm^mmz-D^x, =? 

$ - >-eMii LLtca TIV^^Z-D 
INT, 7^V7^-A0fi^^lbh7$-> (^$->111(LN111), ^ 

$->211(LN211), ->411(LN111), =? $ " >511 (LN511)) £ffl^T=l 

— T1 -f y fco 20yu,g/ml(Z):&^ $ — > • — T1 -f > L 

, 5Ju,g/cm2^:^-r> SMT'I 0t^iil±S < d t (C <£ y =1 — 7^ -f > ̂  

fc0 

[0039] ±§E=l— 7^ >^MII L^ci^S^x^ xjKC, collie 

(HBC^NHBC^r : before) , HBC&tWHBCCD^fflJ®^^ 5 

X103 m/cmmmLtc0 %mz. ##^yi (omm3^m^tc0 

t \-?$-yiz£vuBctmBC(DmzttWiittfmtez>zttfwm^ntc (i6 
) o 

[0040] )xiz, 0m<]2 ,h^i#)i(ci;yMiiLT9a@(Z)«^, ^m^<~y=i-
T~ *f >y^ip;SfflT1'f v is XJKC7. 5X104{|H/cm2Sffl L, 15-^^: tcintte 

££&U ^>^Ctt*L/c«£HBC<h U tt*Lftfr-3/c«£NHBC 

tlfc (H5#BS) 0 (HBC<hNHBC^,ht(C#tJ^ffl^0 : befo 

re) , HBC^t/NHBCtCO^T, -f yj-V 'J > a6(ITGA6)^.t/'f yj-V U > /S 1 ( 
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ITGB1)(D%mbtc t Z 3. HBCtt&£T^T0*ifflJ]&tf£ll14-C£>£ d £ 

(|7)o T4 

£Z5, LN111ZI -T 4 > VQ&mT 4 

(@8) o 

T 4 V *s ̂ -Z&m.LtcM^Z'D^ X, AFP©fggE£iiis§Ufco ^©InHs LN11 

(PO) m 
£mmizhfp%:m%[.x^z>z£tfwm^titc. (i9#i) 0 

s £b&0!KC£lNT, HBC, NHBC©i&^Ctt##0!J 1 0i£lfe3 £ffllNfc0 

[0041] (^wy2, btmn2) 
tmm-ete. ttmtv 

O^L tci%mm f^r>2©^0i )l (C, ##0J 2 Tl# ̂  tl/cES« (H9 

) fi5fc©HBC£200{®/cm2gfflU£:tfe3 i&^fflJSlCfctt^ALB 

MCK7©^I1^5ilIL/co «^SfflLT5Bm(C4%/^^jUA7;UT1,H K 

mmxmMLs ALBPltt(+)/CK7Pltt(+), ALBPitt(+) 

/CK7^tt(-)MALB^tt(-)/CK7^tt(+)-e^£=IP--(Z)m^I+}iyL/co =t 

(C^L/co LN111=1-^0 

IZ s ST$$fu iE*§« =1 • - •-'T? b £ ALBPift (+) /CK7Pitt (+) =1 • - •- if ft fc # 

< 

[0042] [^1] 

human reconbinant 

laminin 
ALB+ / CK7+ ALB+/CK7- ALB-/CK7+ 

LN111 82 2 5 

LN211 25 3 12 

LN411 12 6 31 

LN511 14 2 36 

[0043] (HMJ3) ST$miE*§«©i£# 
^mzxmbntcmm (H9) S^OHBC^^ 

(C^y^ML/ciPSlffl^ (Dotcom) fi5fe©HBC(Z)±^^ilt^COL/c0 # 

#0!J 2 <h <£ y Mil LTt#/c9B g ©ES«fi5fc«X& i PS«fi5fc 
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LN111ZI—7^ >>i>zL(Z):&r>xjKC7.5Xl0Wcm2S 

fflL, 15O®ft®i&0®, day9) 0 

L&fr£>6~7BP^iMU «mfr7.5X10Wcm2(C^£i:9 

UML, LN111 o©<*:9& 

^©isn, iML/c«(ii50iift (p 15) man 

(il 0#BS) 0 38ft£1® (HBC P1) , 10® (HBC P10) &tf15 

® (HBC p 15) ^^•otc^m^z-D^xkv?m'\imm,^u-v^ v* KU 
-Mricj;y?is§u ^ttKDmi-t^om^z-D^xiM^kFPo^m^m 
§iufc (ii 1) o 

[0044] (^«y4) (1 ) 

ES« (H9) a5fe©HBC(co^T^wy3 (HBC P 

0) , 1® (HBC P1) &tf10® (HBC P10) %ftt£?tc&Mti&lZ-DVZs Mti&<D 

AFP, ALB, CK7, &t/CK19(CO7 • -+M h P< MJ 

P> hP-JU&#lfefe«<h L/c0 ALB, CK7, MCK19(CO^T 

it, hp-ju^^-e^y, ^ftiStfri®&t/i0®-efg 

M ifsill £ ti tc o AF P It IN t ti CD lift ® it CD Jf^r'T? t IH *§ (C fgll L T 

tfME^tltc (il 2) 0 

[0045] ^l®[:oiNt7P-t^ h'J-^ilNt-fVf^'JVaed 

TGA6)&tM V/S1(ITGB1)0&fg^£tes§Ufco 3»fti£fr 

0®, 1®S.t/10®(Z)lN-ft, ITGA6&tHTGB1©^I!PftWfriml/N;: 

(ii 3) o =\y \-n-)iit$m&mm%m^z&v. ^e© 

L/c0 £<^C, &MfelZ-DVXhepatic s 

tem cell^ — 2J — X$>&C\C\9S N-CAM^t/Claudin 3, pan-hepatoblast^? — ti 

— X$)^>CK8S CK18, EpCAM^.t/CD133, Mt/(C hepatob last ̂  —1)~ Xfc>Z>kFP 

, ALB, CYP3A7^t/I-CAM(COlNX, 'J7J^^ART-PCR©#;£(C <£ y 

%m%mELtc (@14) 0 ART-PCR}iy£ffl©7°^K^ —tr 

v L, GAPDH^/\t7Xdr-H°>ya{s?«h LT)iy^ 

L/co ES« (H9) G&CDHBCtt, ®£lC*g£;*ftTlN£ 



WO 2014/168157 24 PCT/JP2014/060228 

hepatob last 7 7 4 )\/%M LT IN£ £ 

[0046] (HMJ5) (2) 

ES« (H9) GSfeCDHBCtt, ST«X&J1W±5£« 

BC (H9) ©38ftiStfr0® (HBC P0) , 10® (HBC P10) 

5fe©HBC (HBC clone) IZ^^T. HGF, OsM (20 ng/ml) &tfl)EX (10-e M) £ 

h U ^U±(Cfc^NT14B^i«L. HGF, 0sM^t/DEX(Ci;£JFF# 

>> n. (C200{®/cm2Sffl LTtf/co iS-7? — t) — U ZJU 

*>T ART-PCRtC^y^L/co ART-PCR^ffl^'Tv—fey h 

L/co CYP3A4, CYP2C9, CYP2C19&tf aATtt$$ffNiffl 

CK7^t/CKi9(isiw±^»^-^--e^£0 

[0047] t; 

4 v ^ILizmmmmmtsmLtct^(omm* ^ t bxmmutc0 iwi^ntc 

©Mi^: 1 t LT5ilHL/c0 ZtllZ£ y j$$JFNfflJ]&©"7 —2J —l^ttl 

(DBJ&lz&^Ts ST^MbI^ti©^fr^MbI^fui:y u/c0 

t/c, HBC (H9) («fti&fr10® (HBC P10) <^Nb!^I 

(CYP3A4, CYP2C9, CYP2C19, a AT) (D% 

Ilm&LN11HC<^TM4bL/c(Z)^(Z)HBC (HBC P0) £>3Mb!^I L/cST« 

<fcy(ii5)0 HBC (H9) &B 

Rimzfoz z tntco j5£f»«^©^Mb&. 7 p-

V~ *f KP< h U-MT(C<J;£ASGRiPftt«^ (il 6 A) ALB^SH (Ure 

a) (DfiBm (il 6 Bs C) fr£>tHBC (H9) ©W;iStfr10® (HBC P10) (D 

«fr^^MbI^L/cST«©^frHBC (HBC P0) ^Nbf^I L/cST«i: 

y fc MIN o <h tl/co 

£l±©i£Hfr<^ HBC£LN111±-c*tft"r£c:£lc:J;y, ST«^©3Mb^ 
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[0048] (^«y6) (2) 

Es«a5fe©HBc^ raj®x&jiw±5£«©^-f 
tRsmzfoz>zt$utcztt^b, 

tzz\ HBC (H9) <omrt^ 
0® (HBC P0) , 10® (HBC P10) (clon 

e) EGF (50 ng/ml) &tHLGF2 (20 ng/ml) £^fri£ife-C=l =?-? 

y?)UlznmLs 14BP^i£#U EGF&mLGF2(C<££JlW^Nb!^IMiIfum 

— t) — L/c0 ^IKiRT-PCR(Z)#)i(Ci; l)^M.Ltc 

(|17)0 RT-PCR^ffl^'Tv—fey S 

0X9RX?IV collagen^, JlW±&*ifflJ&©-7-2j ~Zfo . klBRXfakUt, J& 

[0049] HBC P10©$Mb 

L/c0 t/c, HBC Pl0fr£3Mb 

(S0X9, IV collagen) (D 

fSSEfittHBC P0fr^^MbI^L/cSIW±^«i:1'J fcimfrofc ®1 7) 0 

J2Lt©^JHfre>. ES«(H9)fi5fe©HBC^lW±^«^©^Mbt^^'r£o 

&±m%$kfrt>uBc%Lm]]±ijmfttz>ztiz£v, 
itfgfr[P]±t" S tl/Co 

[0050] (^Jfe0iJ7) iMST^fui^i«©^MbI^fg (3) (in vivo) 

CCl4 (4 mL/kg)-eMiIL/cRag2/IL2Rgy7^Uy V<?70 h L 

/c^TJC, ES« (H9) fi5fe©HBC(Z)9t»s H®ft£0® (HBC P0) , X&10 

® (HBC P10) 1 ©iSi3«L, 2X10<H@£j£filU 

fc (il 8#BS) 0 ^Sm2®^@(C^t7X(Z)«^t>™^mxL/co MM 

(i4%PFA-e®^L. Lfco ££>£, UM^(D\l hALB©^;$£ 

ffrUxCDELISAMJ^^r V K (Bethyl Laboratories) L/c (i 1 9 

) o t/c, &m.mmmZ(D£\-kLB, t: KAFP&t/t: SaAT©fgSE£ft^Mi® 
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