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AT 1
s gl 5o 23tg 4 e IRF tEdls EV/AF AXES 235 2AHEEA

47 dHEske &71/A A

A7 el 5 7+ % (hepatic lineage),
EE o5 2¥Q, A=

A7) BEA 24 F(hilum),

%7+ (common hepatic duct),
-#°¢3(common hepato-pancreatic duct) % H'd(gall

A7) Q7F EHHFE Hlol(fetus), Aok (neonate), oFE(Ao}),
=.
AT 7

71 EAE AR 10417 o] AR, 24

= HEsts 271 AlEd, 2=

adder) S ¥

9% d%(biliary lineage), #¥ d%(pancreatic lineage),

g (cystic duct), FF(common duct), F3I+
et Al doo] IR, 2AHE.

dQl, = AR T2AIRA 9] APEARRL, 24
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A7) GEA 224 FaTFHd(peribiliary gland) 5 H@3FAHA0ZREH FHE AT Ax £= F7] A2
s Fste, 245
A4 9

Aol AeiA,

A7) HEA 22 HEAVE A 9IS e, 24

A7 10

A1l oA,

471 Bisks AlEE

(i) 271 @A 3+ Ax d&E el Hol= she] mhA;

(i) 271 WA A% AZ 5L dehie Folx shtel whA; 2 ng (a)-(0)9 AEZRE A85E
ol shte] vhA;

(a) E71/AF MEoNA HAEE Zolx dite] EW ulA (surface marker);
(b) ¥l =7]/d A (endodermal stem/progenitor)E UEIN = Aojw s} HAl 2z},

(c) &do] oFslA ¢hsld HE3sbs F- A& (pluripotency gene)

7] WA 2 Al d%S vehls 7] Hol= kel vl HNF6, HESL , (K19, &+5-%l(albumin), Wi AFP
ol

AT 12
108l ol
71 gA #AF Ax d%S dele A7l Folx=  dhuel whAE PDXI, PROXI ,  NGN3, EE

ol (insulin)Ql, ZAE.

B

o

A3 13
A 10l Ao]A,

Z7)/ATF AEAA dAxEE Aok dhite] W wlAE (D133 (Z&21|Y; prominin), CD44H (3lofF24d &
Al; hyaluronan receptor), N-CAM, CXCR4, %= EpCAMS!, XA E-.

AT 14
A108] o)A,
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el 7]/ AFAE YeldE o= shube] Al k= S0X 9, S0X17, i FOXA2%1, ZAE

A3 15
A108el] Ao)A,

A7) R3S FARE SOX2, NANOG, KLF4, OCT4A B 0CT4¢l, A&

A1l glej A,

7] sk AlE=

(i) 271 @7 3t Az 453 Yel= Hole sue] nh;

(ii) 7] @A A% Ax 55 Yells Aol= shte] v,
(ii1) =71/87 Al THaH= Aol shte] FH v,
(iv) Wil =71/47AE debdll= Aok shute] dA 9k o

(v) &r&o] oFstA <bsl® AR 3ls FAAH(pluripotency gene)

:

S W=, 2AHE
AT 17
Ao oA,

27] itk MEe

(i) AZmetobA L= (telomerase protein)e] 3 W& (nuclear expression);
(i) AEsts ] 28 d2s dsfsles v &4,

(iii) AgH Wl AAF elxpe] &) = dF9] 28 (perinuclear expression);
(iv) Wi &71/d5A 29 wpAe] 44,

(v) =3k ZH(mature liver), <3 T¥(mature bile duct), 5

= Ase UEHdl #%(mature endocrine
pancreas)® d% vl#(lineage marker)? stom tvhokdh #wlo]l WHa wi= AR
El

o

(vi) 7+%Z Al E(mesenchymal cell), W3] A *¥(endothelial cell) = 28 A ¥E(hemopoietic cell)ol] th3h
nA] AgE I

ZT A& sluE ddsleE, A=

AT% 18

210l el A,

271 el £7]/A A (endodermal stem/progenitor) W w7 = (D326/EpCAM(Epithelial cell adhesion
molecule), CD56/NCAM(Neuronal cell adhesion molecule), CD133(Z=Zw]d(prominin)), CD44H (3|o}F=t &
&-A(hyaluronan receptor)), CXCR4, T o]59] %3S I 3els, ZAE.

A3 19
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108kl Lo A,

A7) AgAd el AAF dxF= SO0X17, SOX 9, FOXA2, HES1, HNF6, PROX1, HNF3B (ZFA|XE #lelx
(hepatocyte nuclear factor)-3B, FOXA2, SALL4 (Sal-like protein 4), PDX 1 , NGN3, T& o]&9 %3S

gals, 2AE.

-

b

A3 20
A10&l oA,

A7 A&t kel 8% wbA= P450-3M4, EWAW R (transferrin), EZAl olnk: A& A(tyrosine
aminotransferase) (TAT) % ez 243-wl(albumin)S E3s8lar; A7) A58 @ate] d% wA= AE2, (FIR,
AAaAY 8 A (secretin receptor), ©FFol¥ ®(aquaporins), T o|E9 2FS X &sta; 7] A= A
Fe] 4% vAE ud¥® AdEW(insulin), SFF7FE(glucagon), AvtEAEFE (somatostatin), oFEzhA|

(amylase) T+ o599 ¢S Idsls, AR

AT 21

108kl Lo A,

A7 7v% A A E(mesenchymal cell)®] mlAE (D 146, |2~ (desmin), ASMA(alpha-smooth muscle actin), B
= o592 X3S ¥3stal; 7] ¥ A ¥E(endothelial cell)?] mbAE VEGF 4=8-A|(receptor), (D31, Wk ®

B T= Qlx}(Van Willebrand Factor), T o|59 %3S ¥3tslar; A7) =8 AlE(hemopoietic cell)d

FAA wAE (D458, =S,

A3 22
A10gl oA,

A 24, Az e Ax T widd Al

& A
ZF2 RT-PCR Aol oJ& SA4H =, =AE.

Hd
1o
ra
18
BN
S
Lot
%
WE,
t
rlr
o

w4 (endpoint) E A

AT 23
108}kl Lo A,

A7l G 24 @d@F(cystic duct), T(hilum), ZFZF&(common hepatic duct), 33174 (common
hepato-pancreatic duct), ©'d(gall bladder), % °|&3 AZAE= A7 SF=A9 oo dF T o559

5O 3L EF=lL =]
23 Eete, 2AE.

Al e THFY vdsts &71/A7 AEE EFee AES F(population of cell)S E3Fshe=
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A3 26

b

Aol e tists E71/847 Alx7t £58 T4 AEY] L& 2¥se 2=

U ey BECR RaE 4 U ERRC iy /AT AEE F5eE PR

AEEL ETF7FY F9=A ZZA(biliary tree tissue of a mammal) C2HE 5511,

(iD) 27 A9 AL 8% DAS vehle Holx shiel vhA; % 9402, ()-(O)Z%H A Ao
% she] vhA:

(a) 71/A7 ATAA BARE A= shbe] w9 niA;
(b) WM 27/AFAE dehls Aol sl Aa} A%,

(c) &do] oFslA ¢hsld &3l F- A& (pluripotency gene).

A7) |9 Me 7]%2 39 (panning), "FIUE H|= A (magnetic bead selection), % AE A9 (flow
cytometry), T o]|59 %3S ¥, EHF tEde E7)/AT HAE S5

A7) e AE %S §5 AL ASE, TRR TS 27/AT AL S5 Wy,

A7) A vt 21e A AEE Z8r A"l (onto plastic), 3loFFEE ol (onto hyaluronans), & &}
A1V, FA 101, gud, s|jolF29, wjo}, o}, Ao} o RRE] thE wEY A HF EE o529



SIHS3 10-2012-0117758

I8 Z2~Yoll(onto plastic) Z# ol (plating)dl= RS X3+, EF7F9 thist
=

#2838kl Lo A,

A7) NEES, Zgo] Aa, FEr) gla, sy, EdaAF/Fe, Adlw, ofd, g3 dEd AZAH F7 A
W2k (free fatty acids bound to serum albumin), ¥ AElHow wA% g EXZHQ(lipoprotein)©] H7¥
718 #]A] (basal medium)E& 2Estsle T8 wixodA wigdste dAE 2Fdete, 2FFY dEsks 271/
ME 5 WE

A3 33

#3280 Lo,

7] 718 wiA = RPMI 16408 E§els 291, i/ thests 271/4F Ax 5 39
A7 34

A|328F] Lo A,

471 718 WA= ZES 0.5mM oldt E3heb= AR, EfF] vEsts 271/ Ax 5 UL

A7 AE= 721 Ee 2 o) wigE = A, 2R viste E71/4T AlE a5 Y

AT 36

A 278k Lo A,

A7) G A 248 F(hilum), &7+ (common hepatic duct), Bd@(cystic duct), ZFH(common duct), &7+
-4 % (common hepato-pancreatic duct) % Hd(gall adder) T o5 %39S IFIEE A, EHFHF
o] gty E71/AF ME 5 WU,

A3 37

A 278l oA,

A7) HEA 2L dRATE AgAd dAY BE Y '@ 9 #S gaete AAERH fHEe A, X

_8_



SISl 10-2012-0117758

A E| B3 A

i

Q9]

N2 s ddAeR gAd &

5]
Sh
By
ol
ol
s
mv)
X
il
5]
%
ol
ol
s

z R
ﬁ).l_:{
2
o
fl
(<0
o,
N
=2
)
_i?l:'
bl

(i) 271 3 AxE g5 dAE Yl Hol= she] mhA;

(i) 27] 4% A% 9% @2 Jehle dox shtel no: @ 3l (a)-(c) & st o4
B AEse Aolw ahtel wA:

(a) E71/ATFANA LA E Hox el W ulA;
(b) ¥l =7]/4 A (endodermal stem/progenitor)E UEINE= Hojw s} Al 2z}, #

(c) &do] oFslA <hsld HME3sbs FHA(pluripotency gene).

o
pou)
lo
fl
e

AT 39
A1ge 2 EfF9 vists S7/AF Axrt 558 A7 uisks Axe & &< ¢ st W
How:

(ii) 7] AF Ax 25 A= el A= she] v 3 JHEae] (a)-(c) 5 3t o] o=

71/ AT AN A B = Aol shte] F9 vk
(b) W =71/d7 A5 Yetdl= AHol= shhel dAf 14, =

(c) &do] oksiAl ¢std HiEsts FAH(pluripotency gene).

27 b Az dE @AE Uehls 37 Aol shube] vhA = HNF6, HESL , C19, %1, 3= ARPQl, &5
o thitsls E7)/AT AE S5 U,

2,
w
&
09‘4
rl r
2,
w
o

oot

o
=,
pass
2
R

271 A8 A de dAE dERE 47 Aef® shube] iz PDX1, PROXT, NGN3 BEx= QIE#R), ZA7e
hya

A7) E7)/AFANA AL E Holx shte] TW mbAE (D133 (Z21 W (prominin)), CD44H (3lolF24 &+
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|-A(hyaluronan receptor)), N-CAM, CXCR4, T+ EpCAMSl, E-FF9 tids =7|/AF AXE 5 4y,

A|388F = A9l QolA,

el =71/47A8 Jebds Aol shube] HAb Qb= S0X9, SO0X17, & FOXA2Ql, ¥f/o] thists =

Z
71/ AE F5 WL

388 Ti= A39&l 9l

7] AR5 FAA(pluripotency gene)™ SOX2, NANOG, KLF4, OCT4A T 0CT4¢2l, =79 v&Edts =7/
hy A H,

fiel BREE 24T AE EE ode AXE TEeAY ogd Axs sHE 7 W
=]

271 A¥EE Z2F2Yodl(onto plastic), 3lofFZWol(onto hyaluronans), ¥ Melzx oz el 111 %=
Z27, slolF Ry = wjol, ®jof, Aol Ao RRE| UE WEY~ HEoR FIHHE EFAE (onto
plastic), H3g G287} §la, ZFol Ha(<0.5 mM), U&EH, EWR2FHY/Fe, 3 LFER fre] %
Aoz udx fEZZH < (lipoprotein)S 3
Efﬂé}%, 134_}1 /= §]—];H H Hé]

A=

A(free fatty acids bound to serum albumin) &%, %
3l 71E wix|ol A (in a basal medium) ¥ %3l ©HA|

oy

A3 46

A1 e XF5Fe gishs £71/45 AXxY FEY MXE(partner cell)E W2 Z/EE S0iA7]& W
o 72X

A7 AEE ZgF2Hd(onto plastic), 3JlotFEoll(onto hyaluronans), T AElxoz g9l II1I TxE IV
A, ’5‘10}—?‘§ L= Hjo}, Efol, Al *30} Ao 2 REH thE wEg A JFo=w FYH Z2~H(onto
plastic), Ter F27} glar, ZrgFo] AHi(<0.5 mi), &, EWHXTAA/Fe, 3 &5 24 f2 A

a
AH(free fatty acids bound to serum albumln) EotE 2 Muxor wHlE g EZZH A (lipoprotein)S o
3= 7] iAo A (in a basal medium) vj<¥elE @AS ¥ &8k,

ole1dt MEY AM¥x+= H52 M E(mesenchymal cell), E¥EA X (angioblast) % XA Al¥E(stellate cell)
e AFAE xsshe, W4 2/%x= g .

F e IFFY dids =7/3AT AXE, 2/EEs o#d IFF tiis
& 2 AY wFE thEsks AXE 79 1 AERS TS ATshs WHORA:!
(a) 9= Wl dE(multiple endodermal lineages)©o 2 #3142 4 Q&
X3etE AX e $53 SARA, A7 AEZE TR 9=
= F5ete Al
(b) 7] Ax dgHE dlolFad e e vEYE iy 2 SorFRUs 23 gfolmmA
(hydrogel) 2 <199 (embedding) 3= ©A; &
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(¢) 79, Z&H(«0.5 mM), g, EWA=HAY/Fe, bFGF, 3lo]=ZFE]E(hydrocortisone), =F7+<
(glucagon), ZHELX:, EP-olo]QXE|EAI(tri-iodothyroxine)(T3), %3 A& <AA(epidermal growth
factor)(EGF), ZFAIE A3 A H(hepatocyte growth factor)(HGF), TE = @]EZZE < (lipoprotein), ¥ &
Bale] AA4%E F7 AH(free fatty acids bound to serum albumin) EFEZ BAFE 7]E ajxdA 7+ A

B3tE 7hestAl dhe TR ARE St A7) AR dgds widets dAE 23ske, S Aldes

%
.{

o e

e fEA JE2 89 IV 24, gd(laninin), B £ 23ste, 55 Agstes UH.

o
N
=
o
rlo
I
N
>~
e
oft

[e]
r o
ek
oft
o
2
o
(<0
o
rlr
o
i

tE WEY BBOR Rahd £ Qi EAF tsks /AT AE R/EE ol LaRe drsts F
= 3] 1
=

ARSI =,

(a) = el €= (multiple endodermal lineages)© & 3" 4 = ETH-Fo vists Z7]/4F AZE
s AE AYNS 55 dARA, A7) AEE IHFY 9EA X ORRE FEYE, AX dE

(b) 7] Az dgds dlofFad e tE vwE": JE3 23H SlofF2 e Xdshe stol=24R 9
WG E= A 4
(¢) 79, Z4(<0.5 mM), B27, ol2x=HA)

b, 1™, EWRAHH/Fe, bFGF, AlF2TH
Aib(retinoic acid), 4ld(exendin) 4, i1 B

¢l(lipoprotein), % Oekr‘ﬂoﬂ AZH TTE] 2| vy
o]

ol
==, 2

AH(free fatty acids bound to serum albumin) E£3}EZ HYE I, lo]=R FE|E] B3 7] 2 wx|olA
F Ax=Z B35 7 gt FES A B 7] AEE wdste dAE s, g8 Al W
H.
AT% 51
A0 o] A
g2 mEgA ARS g9 IV F2d, gud, £ EuE 2dsls, 458 AdeeE 4

AT% 52

o= WY = (multiple endodermal lineages)©® ®3tE 4 ¥ EHFY viEis =7)/AF AxE
(mammalian multipotent stem/progenitor cells), /% o]# 3t XF72o tisls &7]/4A7 AxS £33}
AY s5E iEsts AxE 7o) JEA MER g5 Agshe HoRA:

(a) B Wvisd d%(multiple endodermal lineages)©o 2 #3312 4 U= EF7F9 UEsts E7]/47 AEES
Z3ste AEX dEds 53t GARA, A7 AEE AR BEA 2o 2RE Y e, X d8
O = =] - .

S 53k @Al
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=

o
tlo

b) 47 A% dgele selTay b te EYs JR% 2Fd TR
o]

(hydrogel) & 9|9 (embedding)st= A, 2

L=

slo| =2 A

(¢) 79, Z4(<0.5 mM), 1&d, EAN~HH/Fe, dto]=2FE]&(hydrocortisone), bFGF, o Wy A= A
7 olx}(vascular endothelial cell growth factor)(VEGF), ZFA A% <lx}(hepatocyte
factor)(HGF), %= XX 2 (lipoprotein), % Lo AZAw F2 AW H(free fatty acids bound

to serum albumin) E3EZ HEH 7|2 vix|o A @B A E(cholangiocyte) & #£3E 715384 sl =83
AZE Fot A7l AEE ndsleE dAE xests, 858 Adkste W,
7% 53
A|528e] oA,
A7) GEA AEE 33 AEES E3EE A, 58 Aee H
A3 54
A|5238Fe] oA
A7 o2 wElgx RS Y 1 ZEs xgste A9, 985S Agtsle W
A3 55
A1 /7 thests £71/47 AX B oldst AlXE X3sAY ot Mxrt w&Fd S HIe
Wl 23 StollAl, A dF Aste] AdAY §lo] Al dEd e JdEUE e JHZEZ A AA oA
b o2 Fghele 1toR o)Aete 9IS XEdshe, AA WA AEE B3V, dE5E Agste W
-
h=]
AT% 56
A1 L7 thists E71/4F MXE e oldst AlxE XA o]t M¥xr) vFdE S X33
Wi =7 StellA, AP dF Aldte] JUAY flo] ME dgd e JISTUHE e TYZEZA AR oA
S o2 Bl 3o R o|AstE WAE Xests, AA A AEE BT =, 458 Ags)
= apy,
A3 57
A1 /7 thests £71/47 AX B oldst AlxE XA ol Mxrt w5E S HIet
w23 StellA, APd dE Alske] JAY flo] ME dEgd HE JIEUHE Ee ZEHE—E-EH ZBA] el A
A Mg EloA FHAoR e V%A HF Ao E3EtE ALAA AHAR olAdE WS E3E=,
AA el A MEE E3A715, &S Agsle Wi,
o A A
7l & & of
(#H 299 43 #Fx)

22 2009 10¥€ 30l EU" v JMEY 61/256,8460 2R E $AES FAsta, o] &2 At
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[0003]

[0004]

[0005]

[0006]

[0007]

[0008]
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2 age gty o g sty 7] AXEE XS tEsks AT AXE, 2 9=2A, 9 A olyd A
TA EE 7] AXEE ¥t AE o #Ae Feojtk. g FAAeR, B 4y vists dTA Ee
Z7] A2 2 ke FdxAle] FeA fFEHlEHE oy ATA Ee F7] AXEE XFIE AXE Tl #Tg
Aolth, o] o5& X 2AE, AAU F AN oleie AME L AxE & g, F, FA, I
o 2 FEsE wHs 2 s

I

Zolpd, o7, e 7% Fol9 AME(dysfunctional cell)®E Bt 2 Ud=slolwi S I3t 2z o
Hz Awe] dloltt. ol AWE A w3 shte] whHor "AWol| Ad(diseased)" AES] 75 IF-
T BEFE gAs] S8l 715 AHdonor) ZR-E AL HA 7@ e dFE oXate Ao =S
W gt dF FHeo ARE ~HW(stemming) T A (retarding) st Aol FTF AT HolAwE, A7) o]
2l (organ transplantation)< S8 3% <<% (surgical intervention)¥} o], A3 AWE/AIYE
(morbidity/mortality)< &Wkalal, o]2®l 47| AEL npgAsA| g2 F28-& of7|sir| e o= et
AAed FFS F+= AS-AAA (imnmuno-suppressant ) 2] T2 Fojo] o)k}, ey, o Hito] 4

A e, 715 A donor) o] o]& 7Aool o8 EHEHom AlghETt.

"AA o3t (regenerative medicine)"e] thE A A 7|, olF FE, E
Al (to repopulate) &7] AE 2 WG (progenitor) & AH&3t= Zoltt. Ev el AbEle Aol
e dodor 9 T3 A3 AR FYEIAY ofAE £ vk, E7] AlExE "WAAo] ol (e H]
Fom wefHdolar) wiEel, Avt strjet=, AEe] HE AP (seeding)ol tigh W A7} ooz A7
S5

Holw 71 7% thal el
1

71 ALE BelS) A9 JAE 21 A R AN W) A Fek
=i Tjr

e, A4

_1>~l
oo
K
il
do
rot
%)
1>
N
)
olr
_O|Lt
ST

g J§

BAle] A2 e
2 ool o AAFee] uwebd, tE el B (AW, 7 % (hepatic lineage), B% dE(biliary
lineage), #%& % (pancreatic lineage) ¥ ©o]&59 X3Hor Eild 4 dx EHHFY dists =7)/4F+
AEES 3 FAE AT, A7 AFEEs 2A2F EH4F(hunan mammal), Bjol(fetus), AlAo}(neonate),
obs (4o, Ao, T AFS 72X3M7hA] 2] AbgAk(deceased person)S EFEIE 7 9 22 (A,
Aol AR oA E(hilum), 7+ (common hepatic duct), B (cystic duct), ZF(common duct),
Z7H-#"42(common hepato-pancreatic duct) ¥ 'd(gall bladder) 2 F¥59d(peribiliary gland) H+

o

GAFA A (peribiliary gland) o= 5-E TOrEHQ AT AXY e 7] AX)o2HE 5. T3, o33k
EfFF9 gists S7)/AF Ax 2/xE oyt thists E71/AF AXTE w58 X[ Axe +& 2%
s, Aol o8 xFseE A E0] 1% o}

thEsts 271/d4TF AEE (1) 27] @A 7 Ax 858 el Jojx skl mbA (o7, HNF6, HESI,
CK19, ¢354, E& AFP) (i1) =71 @49 A4 AEx 55 vehdle dox st wpA(G g, PDXL |

PROX1 , NGN3, &= d<d); 2 Fteld (a)-(0)9 Ao ZRH Ady e Hojx shue] wiA: (a) 71/
MENA AR E Hojx shte] W ulA (AW, D133 (ZEwd(prominin)), CD44H (3lo}F2Y &4
(hyaluronan receptor)), N-CAM, CXCR4, T=X EpCAM); Wuied =71/4FAS Jelgls Holx sktel AAb ¢l

_13_



[0009]

[0010]

[0011]

[0012]
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AH(AlA, SOX 9, SO0X17, Hi& FOXA2), ¥ (c) A2et & (moderate expression)ell <oFdt HiEsls 2}
(pluripotency gene)(e|ZAt], SOX2, NANOG, LF4, OCT4A i 0CT4)Z 2&s 5= gk, AR 4o glojA, o}
w3k =71/AdT AExeE A4 Ftelagl (1), (1) 2 (a)-(0)ZFH e vAE ddd ¢ k. 4d
(expression)2 AAU 22, A2 Eld AX £ wgd Mxe "Wzxz4s)st 4/ F@ 4 (endpoint) 2
%A RT-PCR w40l o= 5442 & T,

T3, titsts Axs (1) 929 golAd Z2Hl(telomerase protein)] 3 W& (nuclear expression);
(ii) AEsts FAAY 29 dA2s gdetates A dd; (i11) AFAQA Uy AAF Ak & =& 3
9l W (perinuclear expression)(elZid], SOX17, SOX9, FOXAZ, HES1, HNF6, PROX1 , HNF3B (hepatocyte
nuclear factor-3B, FOXA2, SALL4 (Sal-like protein 4), PDX1 , NGN3, T o]E9 %3gh); (iv) WHlyd =71/
A-+4 (endodermal stem/progenitor) ®W vFAL Bd; (v) %8 IHmature liver)el d%F vl (P450-374,
E%iﬂﬂ]%(transferrin) B2 oln|i AT G A(tyrosine aminotransferase) (TAT) 2 x#¥ 4w
(albumin); A3 D@ (mature bile duct)2] d% wAH+= AE2, CFIR, Al=F#® 4=&A(secretin receptor),
O}f_r'-o}ﬁa(aquaporlns) T 01#4 zZeS ¥ghsla), A% 9@, e A%3 #%(nature endocrine
pancreas)? & mA (gAY, &A(insulin), FF7+Z(glucagon), AvFEEFE (somatostatin), oFLEtAl
(amylase) H¥& o]E9 %39 ‘;b_ ohekst e Iy e Zgd 29 (vi) A Al (mesenchymal
cell), W3 Al E(endothelial cell) ¥ F8 A ¥ (hemopoietic cell)ol that ul#e] AFdE Hd F o=
shuE wdd o+ Q.

il
>
ot
=
B
32
2
o 2
ﬂ
of
=
=
g
et
OHU
HU
M
Lot
b
"
30,
rlr
Fel
o
S
lo
ui
S
Lot
N ol
N
% 4
Lo X
Nk

)

= -

= s p

HeA 2242 E(hilum), F7 J‘ﬂr(common hepatlc duct) EL‘f}?{r(cyst' common duct) Eia
A}

S o

ic F3( 4,

(common hepato-pancreatic duct) 2 %@ (gall bladder), H+ o]E9 X3S E%LGL)OETH FEH

7l e A =4S F5ste A, oloA (1) 7] 2 AE 8% dAE Y= = 3hte U}ﬂ
(e, HNF6, HES1 , C19, ¥, Hi= AFP); (ii) Z7] AF Ax 5 dAE UrEhH% Aol shte] mp
7A(elZdl, PDX1 , PROXI , NGN3, = Qled): 2 Agxoz, (a)-(c)2HE HA9H= Aok shte] v
(a) 71/ MEANA BAY = Hojx shte] W vbA (A7, (D133 (ZZu|), CD44H (3lotF=2d 4§
A), N-CAM, CXCR4, == EpCAM); (b) Wiul4d =71/ 73 (endodermal stem/progenitor)E& YWEIE Hoj% 3}
o] AAL 1A, SOX 9, S0X17, H& FOXA2), 2 (c¢) A3 E&(moderate expression)oll oFgh &
% A (pluripotency gene)(dlZAd], SOX2, NANOG, LF4, OCT4A H+= OCT4)ol wis] XA EHET AEE 9
—EHE e Ao FAd FEEFE dAS E'ETH&D}. T3, ¥fFe st /474 559

THisls Ao o ol 9 Rg|gli= upo| ATET)

Fl

b Agi,%'

2 o] meka, 71E wiA= ezt gla, Zo]l Fa2(0.5 mM HEh), wiEASHAlE Qlaed, EWRT Y/ Fe,
Agg, ofd, dd dRvld A" F7 AWak(free fatty acids bound to serum albumin), % Aedgo=z
aUE Yz l(lipoprotein)o] BAE, 9% Aol w5dE 9499 71& AL F 713 wjA] 9
o = RPMI 1640°|th. A+ @A Zk2E"d(onto plastic), d]oFF=wol (onto hyaluronans),%ﬂ}ﬂ v, &
22 111, e, slolF 2wkl wjol, Hjof, Ao} XA O RHE TE wjEY X i e o559 S

APE EotagolA dudorw wjgdd & k. AEE AHolk 2447, uigAsHAlE 7-219 FF wjgE ).
ool weba], e AEs B owge] E7] AlE7F 80%, 90%, 95%, 95%, WHEASHAlE 100% FEHE Zle]
b, A7l ®¥(isolation)+= WS AB(immunoselection) 7]& (AW, = (panning), vF2dE H|= H=
(magnetic bead selection), f+%& AX AFH(flow cytometry), T o599 3 H/He AB4 oY %

Z(selective culture condition)S =3 a2 4 vt.

QA , MEZE EFF thEsks S71/4T AE 5 olget MY e olE
A 2 M E(mesenchymal cell), &R A| ¥ (angioblast) = A4 A E(stellate
cell) = AFADE XA oyt MEZ 5F%E o (population)s WA (propagating) Z/HE+= g
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[0013]

[0014]

[0015]

[0016]

[0017]
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(expanding) 171 W o2, A7) AIEXE Z~Ed(onto plastic), 3dloFFEol(onto hyaluronans), EX:
Adeidgoz glgl [11 E= IV Fepal, dlolR2d &= ufjo}, Elof, AAJo} o2 HE ] T wEY: i
o2 3gH Fet~Edd(onto plastic), Hgh FE7F gla, ZFo] H3(<0.5 m), J&d, EALAY/Fe, &
A 4R A28 §2 AWak(free fatty acids bound to serum albumin) £3&E, 2 Aegxo=m UL g
Fx 2 (lipoprotein) g FHFatE 718 vl oA (in a basal medium) ®j%slE SAS L33},

2 ddgel © o2 AA g oA, AMEE thists =7|/AF MEe A I MXE W (liver cell
fates) 029 HE Agsle= wo] Az ATk, Ay HHE (a) UFE Uy %(multiple endodermal

lineages) o2 #8384 & TR ey /A7 AZE TPshe AT dgag S5ehe
WARA, 7] ATE EHRE BEA 2HoRRY F5HE WA () A7 A Aelg delrrd Ei
e vEHs AR, By 1V 2o, i, £k Ethd 239 SolRRue Tgshs sholmwa

(hydrogel) 2 $4HIY (embedding)dh= ©A; B (¢) &, ZE(<0.5 m), lud, EWd=A™/Fe, bFGF, 3}o]
=2 FE|E(hydrocortisone), FF7F*(glucagon), ZHEQ 2, Eg-o}o] @ =E]FAl(tri-iodothyroxine)(T3),
%3] A AAH(epidermal growth factor)(EGF), ZHAIXE A7 A (hepatocyte growth factor)(HGF), ALE=
gz 2EA(lipoprotein), R dFHlo] AAH F AAit(free fatty acids bound to serum albumin) &3}
E2 HE 71E ajHelA 3 AER #3E JhsH dhe FEe AR ot AV AlE A s wjYgete ©
AL L3},

ok
%

2 el & oE AAYEHY oA, MELR thEste E71/d AES Al A AlE 9 (pancreatic
cell fates)o 2o &% A33l= U ¥ g% (multiple endodermal
lineages) 0.2 +#3}= 5 A4 AEE X3l AX dgAES 555
GARA, 7] AEE A7 g5 2o EZRYH F5He 9 (b) 7] AX dEdE ol Ed ke
g2 mEgs AN 2F8H dolF s Xste dlo]=2 A (hydrogel )2 YWY (embedding) dHe ©HAI;

(c) 78, Z%(<0.5 ml), B27, o} S|
= AH(retinoic acid), AW (exendin) 4, LEE FFEZE2H(lipoprotein), ¥ LB d49 Hg A

2H(free fatty acids bound to serum albumin) EFEE HAFH I, do|=FFE|F0] BFH3 7|E ujx|oA

H gl
FAER B3E Thest sk FER AIRE St Y] AlxE wjdeks dAE E9E

o -
>
o
i,
i)
o
N
ok
e
rlo
>

1 ~—
i)
ofy
=
=

>‘
K
i
z
>,
-0,
ffy
e
[
=
[>
=
i
~
=
o
o
=
o)
=
>
il
fil
%)
=
o
<
S
=)
S
o
.
=
>
&

o M y&E

2 wie] ¥ ogE AAg ol A, AEE oHESts E71/347 AlEe gl "HEA R (biliary cell
fates) 022l dZ A 33l 1= He (a) Ye uvlg] @& (multiple endodermal
lineages)22 #3d F Ae EIFFY tESs S7/AT HAEE X¥ste HAE dg9s 53
GARA, 7] AEE 27 g5 2AoZRYH F5He 9 (b) 7] AlX dEdE dolfEd ke
g2 vEg 2 AE(AAY, By [ FE) I 23 dotFRds xdetE stol=2 A (hydrogel )2 AW Y
(embedding)dt= ©HAl; 2 (¢) T8, Z#(<0.5 mM), A&EH, EWNxTH Y /Fe, SFo]=2FEE, bFGF, 3 U
g A3 A4 QAH(vascular endothelial cell growth factor)(VEGF), ZHAIE A4 QlAF(hepatocyte growth
factor)(HGF), 314¥% #Ex=Z=2H<l(lipoprotein), R EHHle] 4" F8 Ait(free fatty acids bound
to serum albumin) E3FE=E Hed 71E wiA A T# AE(cholangiocyte) 2 £3HE 7ls3tAl 3t F&3
AIZE &3 A7 AEE i getes dAE 23eT.

wouyel = ooe AAgeel gdold, AlFe] TR sty F//AT AL Bt oldd AEE T
At eleldt A sEE TL, BEA 2A0R FaHE GHoR, AYR Y 2A AIM, Ad BF A
ol A glol, AE Aete) mE QEVE Et aHZERA A BlA ol Nste wAE EFshe, A



[0018]

[0019]

[0020]

[0021]
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2 o] & tE AAFH SlojA, A1Ee] EfFO thiEsks E71/4F AE EE olyd MEE xdtet
7 olelgh AET $FE &, A WY =7 stelA, AP EF Algke] Y glol, Alx dEgY B
AZTE T THZEZA AA YeoA A8 Jia slelA FAdes e 74 A 2Hor filee 44
3 A9 (epididymal fat pads)@ o)A ehs @AIE Xdsl=, A oA AMEE E3r]7]E W] AT

Al o8k 71 = LJr %5 3
g IAE A ol9le] AAFEH B e Ao el 4 gl ERE, FAAHQ AR ofyzl, o7
AEw of B goli= AWe f Aola, FAHE = Aol obde olsfslof dt

EHO Zhdsl d7

EO1e el 22 9 geE 23kE T3o] e ® Ay gty 9 7] A¥XE Jehye e
Folty.  AxE EFE "Wl (endodermal)"(E) HAF AAF(elZAd], SO0X9, SOX17, FOXA2) H E7]/AFA 9
o2 wAEY &9, o7 (D133, (D44H, EpCAM, CXCR4, NCAE @&, & Aee 1+, A%, 2 &
TZAE T3t od A 9 (adult fates)S oF7] 3},

T 2% 2, A H AoXFHY] A4S YEE 9EAL MEEeltt.  w@aAFH M (peribiliary gland), ¥
TAY 7] AE B 7 gel BdE 4 I F9v EE YeEt.

% 32 vhA % HEAE T guEAde & % Alol=g gelshed AHeRe duA gere Rele) 24
7

R [e]
g g W] x2 gste] oju|X e HEAEC|LE, (a) 7t HEACNA FHFTH(PRGs)Y #x E EA S4].
al ¥

PBGs= WAl # ¥ el EAstar, wEA 71/ A7 A fIA@ T PBGse] i ZEapde], g uel
A TEE ERolA FaFale ¢ B Abo]=o] AL e th(n=5 FAFE QIZF HEAD.  olwA] A
ol3] |7bs]= mheb o], PBGs oFAU(acini)/F JHo2 HFEes wHoRs W= PBGsA EREHR
AL QY ko] HEAL] B FeleN 2AgHo s BAHY. -HA %EHT(ampu = 7P de

7} ¥3, PBGsel 7t WS Ao® YERa; Mg b g @ 2o (hilum) ol A %24_5191-1—, Sl g
AN, FdolMes FAHA gt #p< 0.01.  UuiE(Original magnification) x 10. b: A&l (in
situ) PBGse] %23} Immunohistochemistry). PBGs: CK7, CK19, NCAM, CD 133, <1&¥, EpCAM, SOX9,
SOX 17 % PDX1el 2AEHE3}aL, 4FHd diz] WAEBE(E: o w3 g)sitt. ojgd 27| 5 nA
(A, ¢FT)e] WHol= vhgket FaF94 Abolo] YeRdTH(EFFe digk AR = 7 Fx). Ul x
40.

% 4% 27) AL GRFIAPEG) el T2 AAdHE A welFh, ol Zi PIXIA E7] AX
A wEoA, B gRFEA vel Awgel ks AS gtk A4 SuEE A 94 Bdshs
Axel @e e 4 salue 208 SHsA 2 2SS vepit

f

= 5E 9y de JdAFH Aol EpCAM (524) 2 and nuclei stained blue with 4',6-Ho}r|t]x-2-HdHE
(phenylindole) (DAP)® AA oz Xglojdy alzt g7 SOX17 (A) 2 PDXI (B)E vebdT).

stel dlolHE Algsti, w@dd H (hilum) oA HaF94A 9] EpCA |

= 7 tiste "EA 7] AR Fa 549 a%s Awdn. ol E7VI/dTAY ¥ vk, Wiuig
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AgAle] Al AAb Qb b, g, 2 FHFge 7] 8% @A vpAY vkd 2d; 9k 8ol A
3 ol oFgk AE3s FHAAES Eddd.  HE(hepatic hilum)oll thgr thE A<l RT-PCR £4& Wulyd A
Ab @1ZH(SOX 9, SOX 17, FOXA2, PDX1, NGN3 %) B=x=3 #uEd 2 ¥ 3 ulbA (A A
o, EpCAM, NCAM, CXCR4, CD 133)E vtepbdlit}.

el fAAke] @3-S UehyE RT-PCR HlolHE yEhit,  93kA]
A E7] AEe sEo| dig F7H4Q FAE Algdtt. vhesks &
E AR et 23] AMER AAEHE A9, fFEE thE
Holw= 5709 %Ak OCT 4, SOX2, NANOG, LF4 %
= AL o WCE AYsta, geA 24 2 0T 4,

o
iy
N
~—
2
-
__)ﬂ‘
=R
(2 o

%

g5 TIPS AZE $5F 4
WO SAHT. A Ane Sl
SOX2, NANOG, KLF4=Z Z&l%

% 9t wd(gall bladder) HRFAMES FH51A FEvh(E 30 Uehd vhsh 28). e, E71/A7A
A QA W EW vhAS ARE WA AXE B Az EAT. B4R oA ECA EE PXD9
e

Bl dAe] d52 wde] FHdA Al EA4FS & 5

)

¢

T 102 9HFYAE 24 e wd 2o g Ay %7 3¢ do]EE yehit(a,c,d).  AlEi= EpCAM
(Ao EAEIBEFA, WHld AAF QIRH(S0X 17-A Aoz Yl tis] 5w ~eolyde zt=t}. (b) E
3k AlZE PDXL (3 S wEstar, Kie7 2HolYd () o2 el viel Zo] dAs FEF.

=

T 11e gud 2gorRE EV)/AT AX Rt AEE F¥H $-HE wiA](serum—free ubota's
Medium) 2 Wi Zop2EolA e M=t 370 % v o, 8y 1-32 Wl =71/-45A
of dis] Aestr] Huk, Asd AEe] F&H= 3| HEEHAT. WY xF 3 Ao
(Immunohistochemical staining)< vlA ol thal] BA|EE Mz H2EZ Yell 54 FAxFe] @Hd S verd
o EE e 38 Ao r yeidE 4',6- tolrr oldHATY. = Bl
(Colony_type) 1(a) EpCAM, NCAM, % ASBTE wdst= Axe . AXEE HFH3 AAIdg(r] 3-4Y ==
T ooldo s EujEo]) . w3 EtY 2(b)= hHpSCsol HAF I w9 fAe P 2har, EpCAM, NCAME 100%
DA SARE, AFPE LA e AEE FE (M 36-4043te® EujEo]) . 3 EFY 3(0)e R WyHEI)
obid o x| (edge)oll Al EpCAM & 2 Al uF-oA SOX 17, PDX1, HE& SOX 98 H2 dM=a wdsis AEE
dol¥ (undulating) B 2D (swirling)dle] o] FoRt}(mf 36-404]%F

z 4-8

b
o
=
e
e
i
S
=
=
fr
[>
o

A5 o7 Fujge]). RE olu|x|o] wj
& 20Xolt}. aYe Ho] 4-8F FoF RUEHHY 103] ol Ao zRE dhAd AL et

T BFY 2 9 39 AXE Afolo ALY TAE W2 wlEUX) olu A (D)l YEAT.  shurt e Ao A
Al Af-ol= LdEA A &gt RI-PCR ¥4 (e)> ©'d(gall bladder)ol Hl&l], Hd@(cystic duct) oz
B 39 thket G wdS e, 279 2A o2 RE] RI-P(R BAL w9 GAEA N, dd@on
R AELS 3w W <oy wdo] oksla, 2709 FAAE FEAH FRE A (serum—free Kubota's

4 rlo

ha|

Medium) B E2}~8A Aegha, g o 28y 55 A5 Ax2 S8R F=H(The RT-PCR assays from
the two tissues are quite similar, but those from cystic duct have weak expression of albumin and
insulin, two genes not expressed by progenitor cells which were obtained from the gallbladder and
growing in serum-free Kubota's Medium and on plastic.).

® 129 %3] 24 B9 2 B 39 GEA E7] AR Axe TR E/AFA A @ 1AL ob]
= 9 g 2ol WA . o= AT A/EA AR ZAolu; A Z2AE gials A
o] Wee] o3 AFHETH(E 8). WP FUdol A, ot EEE F9 e oAeAwk B E=
EpCANL (342 7v= A% Ulo]A] PDXI (33/5A)e] uhale Sxals mjokZo) sha o] BFe] 3 7S 2
4= 9lt}. DAP1 2E|o]d (A& AE S eld)

= 138 wjY¥ Zetay W YA FHE 8]A] (serum-free Kubota's Medium)ol|A] 85+ o] AF w3t @ xA &7]
AL e el dnA Aoltr, 3L A 9 ZFozRE Guw 1-2709 MERZRE AU
22 ol AEe =2 slsay] e, SE ojuA FHe] thE Ao BE Az (gEAel AL
AR gom EAW A GHom behl), olf FHE MEEL 2xEdelR oA L, AL FE
F5317] 98] AFSETHTo estimate the number of cells within the colony, magnified images were

prepared from multiple regions of the colony (representative ones are indicated in the rectangular
areas demarcated by colored outlines) and these areas imaged with Metamorph software and used to
obtain cell numbers.). <99 MZEFH (sampling)S 7oA 500,000 o]Ae] AZE7F FAE AT, ®loleo]
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= 2HoRRE, BE >509 o3 FHo]
HE >1009] o]t o] #EH AT

=

ZE A, Aol dddt X E ZZ (hilum tissue) &2 5H,

0
k1

~

Al &7 AEY 2 ARG in situ) BE FEANA A} AR 94X

= e (dzvjtolA] 2z
ole] 9jxojtt, WY 27 sk, AAF ozl 2 dZojelola] ZTgEelo] AR AE T g Ao A
T Axdd EZAgtE As =outk. @ 97 @4 1A ddlo] Ha, IAFH e AxF A= A
F AYds PSRy, A AL G AA @sktE. olF ow| Ao lojA, S0X 172 A wlel A (A=
o] dlo]E; in situ data) BT

do] Alaze] gRojx|Rt, A= OPL & el A e, ZepaE 9 F
BEl 8)%) (Kubota's Medium) @] HiFEO|A RE DAl 7] AEo 3 oA LadAct. wjgE ojn|A|d
oA, e DAPIZ AH|o]gd3t HAolx; A¥e JdRE pCAM(i*”)% g BhA] e 7

W §XE ztenk. oM A7E FEo] bHA ARl B, S E3AMoE YERTH(EEE A R A,

%= 15% AAF Q1x}, SOX 17 (A A/EZ Ao & 1 sEW QX UrEPlHb SEA 7] AlEY B5gY 3 aF o]
ot TR FHdA AEE EpCAM(SA) o] ZXEHeltt, 32 DAPI=Z HAo= ~Ho|JdHT),

T 162 SOX 17 (AA/edxa)e] i 9 Axd xgoldS Yeidls @dde] AxE Zee]d(in situ
staining)©]th. AE WHH 1S EpCAM (5M)o] X EJHEtar, S DAPIE HMo =z Aol gr),

%178 9xA &7] MES tE3ks(Multipotentiality)e]th. IHA|E(hepatocytic) F& B3 Al¥9] &9
(cholangiocytic fate) o @] #3}o] thdt HDM(Hormonally Defined Media)9 &3, E7] AXs, 9 %
FHEF A A FE = A9l E71/AF A=A A8 ol k. wiAIZF 49 9 (adult fate)ol BEHZ
HDM(Hormonally Defined Medium) 2.2 Wgl=&= 9o, Alel £H& gd #3l2 Flojth. o5 HDMe] Al
25 ZHoldaAY Alxe ujEl e FHRE duYste Ao PR ARRHE A9, A +HoE O
S owES g&AoR F3bd AotHE 20-22). olF dATelAE w3 AEZMHDN-C) =9l Bs) 3+ A (HDM-
L) %< &8l 2=A S7)/47A9 3 st 54 HMe a7tE5 vepdls tx4Qd doHE BoFT).

A-EA 2A(ZH2E 9 R IHE 2] B S7FE9 #lY) delA fAHe FHoRYH "R
7] AAE 9 o)mR|el 1k AEMDN-L), Eiv oflEe] olnx|l @ AEZHDN-C)oll 2 HDMelA] o]
A et (transferred). HOM-L &3} 7¢ & WY FPH(a). AH¥E= (K18 (FA) 2/ 487 (FA-=
Aol BAME A EZA|EBET. wlE: 20X, HDM-L (£F9](score): 2.2 +0.8)o] Hla] A7}-2A] ZA (2o
(score): 0) atellAl b ME(CKI&+/LFRI+MEE) Q] 49 vlag w-HF4 do]e(c). HM-C &7} 79 %
HWe PP (b). MEE K7, AZHED FEA4 (SR), B CFIRY &A= A ZAE B3, o]&2 (K7/SR ¥
CK7/CFTRE B2l F&dtH(co-expressed). Hul&2 c4 2 c57F 40X AL AQlslar= 20Xo|tl.  HDM-C
(ot AES ABSs A GF 306 ol 47 FAF 3+0.7)9 Hla] A7b-EA ALY 0.2 £0.4;<5%)
o| 4 SR+/CFTR+ A13E2] %o WA uvlolE(c).

ki

182 =4 &7] Mg thishsolt. #H3 $H(cholangiocytic fate) o2 o] #-3loll tigt & ZF(HDM-P)ol
227 HDM(Hormonally Defined Media)®] &3. HDM-P &¥: HDM-PollA ®iF 7€ 5 #H & wvpAo thsh WY
%Lt”(a) el FHAA, ~HEE (a,b), PDX-1 (¢) ¥ d&Fd (DE FFdhe A= 2 F+x(Islet-
structures) (a-d)E FA3H7] 98 AX g 2 sFo] HAAT}. #3457 &G A Z(EpCAM+ A¥E)+=
4 (e) WellA A=A, g 20X, AZF-EA(HES] 1£0.7; <10%)9] oA A= e
TZx(islet-like structures) ()9 4= HDM-P (A29] 3.840.3; ~40%) oA BTt TS v}, A7l-24)
o] 7ol 2417F Fo XE RPMI 1640 ¥ E ol (11.1 mM)oﬂH UAEE FR2F9A 5 oA TR
ng/ g2 C-HEl=(g) aﬂ%ﬁ, HDM-Poll 4] 12.3+1.9 ng/ ugl Ae Hl3], 4.5+£2.250|t}. dHo]EE 3
FFQAF, N=4; #p < 0.05%2 FAdH. (h) c-HE= Aadde A=d eFae2e g/le AdEe] 2

922(5.5 mDelA 1.10 £ 0.32 ug/1, Fel#e] FF T 2(22 mDelA 1.92 £ 0.43 ug/le]al, n=7; *p
0.0131 Hix|o| A o] c-FE|=2] @2 HDM-P tlZwroll A et

=7] Al thEsteoltt. iR AFA (@)-RT-PCR 4], ol#dt 42, A7 Alxe]
s b ME, @@ Aae w7 783, HDM(hormonally defined medium; HDM -L H+= HDM-C Hi= HDM-P)oll
H]OH A7-5A 2AE~E 92 FRE A i) stelA fAHE 2R %7] AE B kel A
AT, mRNA oA dd #3709 7 b 31922718 - A (housekeeping genes)®] 713} ol
g AAstE ACt e BAFoEN AEFT.  HolHe £Y& EE mlolyx(£) xBFE HAE UE
E ZZto] t$t #9 (significance level ) #p<0.05. n=2g o] P3|z Z o]},

= ot

USSY
o mX §
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202 H&A &7] AEe gEsteoltt. WAl &7] AES] Estol uidh HM B AES] mEgHA JEe
Ea

= g 9 FHE #A] E£E F7HEARIZ-EA 7‘?1)01]*1 = o,
(a)ell o] A o] S o7 Frk H3k A TR BAE A, AXE, 3-2UG-D) TR AF
Ha, urEAE Aol e wEHz wlEf X~ AR 4+ MO R o]Folzl 371A] B3I xAd F suER olFHT)
(transferred): ¥ M3ED), F AE(c), B AG/3-AEWD. olE2 WIFE WA 9¢ ¢ FAE F,
ols BxA E7] Axvt WY e mE gEiAe v A 8 (Ed AE, 1 AxE EE #AY/3- HLL/]
d2 AT d% AL & e Ae yehdle F2F-5o] 9o s E4Fgrt. Row 3=HEE

(dithizone) (DTZ) 2w#l°]d(staining), (%J]XJ a 2 B AEE YY), D=u¥ 45 Glu=ZFFIE
(glucagon); C-P= C-FE =, A&d Aaz€s Yepy.

&= 212 A7F FA £ (ab) st vs A=d 3 AlE(e-d)E F5E7] A% 3-D w3 238kl gEA =
7] AEe] T3 Az ", Aa, vz AlErE Algsan, Axe] de sk o o] A (nucleoli)E W
LS

ERdTh.  (c) &A% MiEs 2 Aow A @3 (bile canaliculi)S FA3oh(s}43T). A g3 A4 =
Al o& ZHA(FAE Ha])., WA FR(microvilli)E Fd(lumen), (d)o] &A3tt. waA, HMExE

4R b AlE H I g3 AR Aesd 5 3T

Lo

T 227 3-D w3F Z7o HE A7t Al sl wiSENA AZFA (q)-RT-PCRAl 3] AFE= =4 &
NE/ATFAY thEsks TACY. a. HEA E7/A1T HEE 29 FH(ATF A 27) FRE 8] 2
ghglo A wYE vt 2 olgd A FAEIL, HEA E7/HF MEGBP)S FEIAL, 1 AE
(B-L), & AEB-C) & AF9 H=B-P)9 3-D #3} 2oz oFH, BFE F7E 25 5 wYgE=
Aok, I F, MEES 47 4l el A3t A RT-PCR #4S &gttt dlolE e, A7b-EA
ZA@BP)AA fFHAe] Hd o] 1.09 #oe= Fo|A = J|LEIHOR FH|EAL, Al HOR 3ty I
A3z A ZH2Ee] A Ate] 7S BPsell A eF oAl = W3k (fold change) A A HTE. d|AE1H %3—‘?—
A HEE EAA fo=(statistical significance)E WERHATHp<0.01 or p<0.001). N=2, Z}7zt¢e] AHLe
3He AMZR A, BP = 9= =7]/dFA|(biliary stem/progenitors); B-C = oz d%E A|3tw AE
(cells lineage restricted to bile duct) (¥3¥ A¥E(cholangiocytes)); B-L = o2 & AstE AxE
(cells lineage restricted to liver) (X} A E(hepatocytes)); B-P = #H|Fo=z d% AFH AE(cells
lineage restricted to pancreas) (F%E(islets)). ¥A¥ FHA= G6T1 =7l ZFeE EWRAHE oA
(gamma glutamyl transpeptidase)- 1 ; AE2 = £-0]2 %A (anion exchanger) 2; CFIR = B ¥4 AF% Ed
2w AEE ZAE7|(cystic fibrosis transmembrane conductance regulator); HNF4a = 7+ AlX 3 <1z}
(hepatocyte nuclear factor) 4A; AFP = <u-¥HEX 2 €<l (alpha- fetoprotein); ALB= ¥&37l(albumin); TF=
Ed AW (transferrin); TAT =E]24] olu]:=-E #@lAd #o}A]|(tyrosine aminotransferase); CYP3A4 = Alo|EL
Z(cytochrome) P450 3A4; pdxl= A% 2 Ho|x&e] sn 9k~ (Pancreatic and duodenal homeobox) 1 ; ISL-
= ISL LIM Zw]2®*(homeobox) 1 ; NGN3 =7ZAd(neurogenin) 3; INS = <& H(insulin); GCG = &F7}

<(glucagon).

me N

T 232 AA W 9FE YERd vrel e 9 A 7] AEY tiEdsolth: 7+ &9 (Hepatic Fate). HEA
7] MxEe A7-EA 7‘74(9#EE} WA = SUHE 9 WS EEtaE) StellA migEd fAEZ, 1
3t ZFH(quiescent liver)S 7} H92eS 7}A (immunocompromised) AA<3F mp9-2~9] 7ho] FUFTHE, oy
gk 3t EAE FEHA Ze). 2R E F8jE 1 99S 3 AEE JUEdE A7t B ukAdd gig
el x4 gste] ofef EAF. oW Aol A, d9L Dako's Anti human Hepar-1%= ZHo]JHArt.  o]2]gh
P2 AZF Hepar-1, F#e] 3+ AE mpAo] 2AEHEE AZF 2+ Ao o8 HAFEE F A4 6.52 £
2.5% FRIAGE S & F AN

T 24 AA W ol Ael & YeRd wie} 2E @A E7] AR ohisleoltt: @A % (Biliary Tree
Fate). 9ZA 7] AEE A7-EA4 ZA(FRE 9% 2= S7E 9 g Zakxg) sloa] adE o
A8 & 223k 7H(quiescent liver)e 7Fd WAHL 747 (immunocompromised) <3t w}9-29] zle] F¢
A FEEA &%S). we-22RYH F2HE 3 49 g9 AXE Yehde Qe
EA4 vAol e AY =2 33k oa) EAFTE. Dako's Anti human CK7, B % AX ¢ nl7le BE 9= A
¥ Hit 12.7 +5.5% 2 WHALJC. 2 g3o] nste] Ze 2zt @t A E 9 of vlusle], & gt
Ao~ 14.92 £5.9% A, ZS GF A ~ 5,02 £1.95% AE7} 17 (K70 EAEHETHE AL SAFC)

= 25% A W oAl ols yEkd mpe} T2 HEA E7] AEe] viEsteelth: % ™ (Pancreatic
Fate). WZ=A £7] Alxs A7F5A 21(FEE w4 B2 S7be 2 g E82Y) st wjgE vl

2
X

=
o
H
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[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

SIS 10-2012-0117758

+A9 $ 47 Balb/C Rag2 /Hng b0 A A WA (epididymal fat pads; EFP)® FYdch. 2
Z+e] mpe-AE= 200-400 Lﬂoo] A(neoislets)ol FY= L, HDM-Pe} slol==A B 3|o}F 2 (hydrogel
containing hyaluronan), =4 =7] X MXE AL g IV 24 2 2hujde] 3-D 3} ZAA A
He ¢4 o7 7-149 For 4% ATHATY. Y v e o]~ (neoislet)S 1000 o] 4] A EZ o] Foj
o & vpe2ae AE fle] mtEAMatrige)E o)A EHAY. w2 SFI0A HME wjd RUE
a, 3/hY weob "3 A5EAT(600- 750 mg/dl). 3MEAA, o]AH m-zoA ZEFALA YHMe T
gk olal® o] WolHth, SF IS~ WA HZAEE F¢ F 68 2 919 A3z, A48 vp9-2o

A QA7 C-E =S g d wils nojFolal, oldd ¢

E AT AE, 2 gids 27 B AT AES TFdeke AE 29 oAb B3 wkA
del 7=, 1, A%, 2 GEAE 2sE b Uiy @FeE #3d S A, 91
= 9x=A Z7] AEBiliary Tree Stem Cell)"+= =F7# ¢

- R
FOAE, oleld B3 AEE T, HFA AR} BH AL 22

e AARE, E 29 ke HE UE
we U FAHJT. 3 dlelA 7 A JHH] oA I
Ql, &% #(canals of Hering)S @ity HZA Z7] MEE

HEA e 7He 9RA AR HolA ) 1 R S ddete g9 B Hde] XFHEHE 29 =
A Fx). W W YR geA AAE 93FYHA(E 3-1D)o)a, o)E ¥, 1, @dd, 9, E7-3%
I 2 g e B B 53] Be U 2dE § ok 3 Be ESIHZ5EHY AT v
(Vater)o] =7](Papilla)E &3l AolAdos v, s EFele %9 AA 252 F=A=ZA o
Epl=N

BE GEA(dAY, &, S48, 9@, $3%, F A4 2 9= A 71 - Y(basement membrane) S
2 AAEHE o A7 737 4 u4(b111ary epithelium)9] Fo=2 #std Fall(lunen) 2 LF T, MAFA
A4 Ao o]fojx] WS zhEr), T AEe #, 53] utH e 7] SAE wet BAEAT. F#,
A AT R AR A *ﬂi(lymphmd celD¥ & oA &% TAadnt. SdFAde GEA49 dA 4
ol wet, 53] F-AgH 9 &, S0, B¢, T8 2 "l Bol AdAn. ® 37

e o 545 Aeth(E 9, 10). FHe 459 Ay, A9 255 2 oF A 240 o6 #lstd
O SEFAAS whdel EAshA Feth(= 3, 9). Iy, w9 BETA WA 2iEE g
=71 AEZ e 2dPe] ewdE Za, 5 SF AE /EE £ AdAQl, AEE =t (However,

the gallbladder does have cells with overlapping phenotypes to those of the biliary tree stem cell
populations found within the peribiliary glands are transit amplifying cells and/or committed

progenitors.).

wouye] X WA ol wAe] dEA eozye oW & Atk webd, B owge Ao Agd
Az 2A A 1003 09, 2 agel ALE A F 22 Bsel 4F beihe X
gatel, dlo}, AlMel, kol W ¥ zHoz MW & dvh. A, HEA 24 deb, kot ¥ 4 /F
AziE 4 ole sFsektis WA S4o) Atk Ee B wme ofde] oja) FEEAT, AREA ek



[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

SIS 10-2012-0117758

o7l ZIAE = AL +HA FAY Ao /[ Fol 48 Thestt. AR, 7)ol AlFEHe= AAdE
94X dolar, dAS outR| YAt AES olslder k. o]FEA dte], B WP HEA 2o ds E
G579 A2 (mammalian source)® AHA vt DA Z7) Az U2 F A8 THFEE 2R §
AR ANk, Q1 AAF(AAY, HE, vk, A2H), B, &, &, #HA, &, A 2L agolE 23S

o wpA s, 9EA 7] AEE AztelA fEE.

TA G npel o], B owdtwol Algp FAe] HEA 7] AEE o ey e s Estd 4 k. B o
Hol g E7] NEE 7, 224 2 #HFS et dF el g% Adse AE deR EslEr) ¢
3 == ¢ . = 17-25

HEA Ao AL ojAom F5E F AT AT ol e F& ¥ S (vascular disease) ¥
= ool 7dlste] AFE= 3 e HFoERE onHor Aiid v Ee A Sd25E o
2 g . ol g olfE Ard "HdeRFEHA ¢ v "HEA A2 55 dd 2o RNE
AALD 4 dvk. o]Hd AL dyow o] v WUy HEA 27 Ax7E 53] w5E 92, &,
S, W@, T, F A-AEE 2 A9es ¥R A7) FEe o] Wkl A4S uet A" I
22 4 g 5 v

9EA 7] AXE 1, 954 2 A% AEXE Zsete dE dulg %S olEeE S YERAtH(E 17-
25). ©EA £7] Axv d22ugtolAd] Z2E]QL; #Eg &3ir7]7] f8 wE thEsts - dAH(Nanog, S0X2,
KLF4 and OCT4? Figure 8); WAl uivlgd HAF Axp(od o), SOX 17, SOX 9, FOXA2, HNF6, PROX1 , HNF3B
(7t AlE & 2Ax}(hepatocyte nuclear factor)-3B (a.k.a. FOXA2), SALL4 (Sal-like protein 4), PDX 1 %
NGN3); Wivied W w7 (dermal surface markers) (elZdd], CD326/7%43 M2 F2 F2H(Epithelial cell
adhesion molecule) ¥i= EpCAM; (D56 2173 AM¥E H-2 Ex}(Neuronal cell adhesion molecule) 3= NCAM);
CXCR4; 2 AR Z7)/AFA 212 (AW, CD44H—3]oFF 2 4284 (hyaluronan receptors), 2 (D133, X
2rdelgtax HE T3, = 7, 8, 9, 13.

t
o

3l EHAdor R3] 7|93t ¥§EA £V AEE 7H(Ad AW, HNF6, HES 1 , FOXA2, 2 thoksl <ki
), 23 dAY, AlelEA G (cytokeratin) 19) 2 WliEH] # % (endocrine pancreas)(elZd], PDX1, NGN3,
SALL4, 1€ (insulin))®] @i opeket g8 27 &% npAE Eddtt. &= 7, 22,

deA &7 AEE 474 J% 2 el #Ade] dde "4l Aow g AAL 1Ak PDX1I E ONGN3 (=
3, 4, 7, 1DE& #F3T. ey, GEA 27 AEE 99 AE(QAW, AIEe £, ofForxd), 7F
MNE(AAY, G5 g 2A oln|-EdAHgola] = TAT, EWAHAH, "glo]E(late)" P450, oA P450-

. i
3M) EE AR MEAY, ST, LvtEAEY, offdlold] i ;M| Edl) A%5E vAS @
) = S Z7) AZE= 70322 A FE(mesenchymal cell) (AT
(D146, ®2=¥l(desmin)), Wl¥] ME(AT), VEGF &=, (D31, Wk W H = A} (Van Willebrand Factor))
e 285 A Z(hemopoietic cell) (A, (D45)e] RE nfAES ddslx] o=}, 99 9d mEe, o
= o ZgtrEl wE FolRRe] 73S zhe FHEF WX wE SUMER o] Folxl xrl-EA 271 &l
ax5= 3, worEo] 4 Eob obdal)

& ZWH(endpoint) ¥ AEA (qQ)-RT-PCR 4] 2 AR W 27, A= B9 AE =& o
GE Mol WAzAsste] o HA4E 4 vk, Wl E71/d1FAY g wpA G A, S0X 9, S0X17,
PDX1, NGN3, FOXA2)9] 5U3 FaF9A oA MLl FA-2&H (co-expression)< Ao dF A =

—
~
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[0036]

[0037]

[0038]

[0039]

[0040]

[0041]
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Hjo} &7] MEZ(ES)el ek BHAoRRE FEE, olF HAF QIAE BE Fo| FAldE ofYARE £ o
AHAGE Bolaty Beke EAo] uh. ek, o] s AAF Q1o WA Pyhe] Zwllo](lunenal) WA
et SEA M EA8HA skt

7] Aveh vpel o], B odtge] gud £7] AEe, A el 229 dTtA o b, g=A, 2 A
FE o = U UF 249 Mxe} vAE TR

°ﬂE, g A %7] A e e d2ujgtola] B2 WA AN, SOX 17,
3l X2 HE AFW(perinuclear)/AEZ (cytoplasmic) 9

=74 % 1416 Fx). @A FHFAA el S zte dF Alx, A5 A Ee

Xﬂ%ﬂ }ﬂﬂ o] gle dF A2t 3 = 6, 7, 14). o2 gujolx] &, I A= A
Ab QIAFE] SE 9 oF I, FA9 MEE UF % DA(later lineage
inuclear 1ocallzat10n) , QAR AFe Ay Q

-5
=}
E
L
g
e
:\9,
i
o,
4 L
A
r
§
5 ¢
o
=
=
o
g
oft
rO

42
~
=0
D O
(7(%\/
2l
5]
s::?i
:’i
3w
& o
g o
?./HU
o
204.4
>
K
)
o
kA
HUFIF
_Ol\.
off o
mﬁ_ln
N
A
(o}
5
D
"1

A AEe] 28] 2 T2 7S Avdnt. A7 @dEA Ao 2FH 7] Al e wid

g Zl&(dAd, % AX AFH({low cytometry), 313 (panning), v}
;B de] ge
A Z:XJ,QE—‘?LFJ FHE A Z Fegae

014, ZehrEe =@ IV, 2@
/Ké _‘L:__

¥
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o
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8
2
g
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A 27 MEE 2H G x40 od B9 & vk«
Ex solfayel Zeeoldd 4tk g2 HAY
1, o), Slopfayt, wjol/ejol 2ao] A WAw =

il

i Adeo] ALEE= WA, FEA FHE WA Ee s7HES, BRA £7] Ax 4 SE
(mesenchymal cell), tQJJrE'/‘]E(angioblast) 2 FH ME AFA AAE L dAd kAl e A
A9l A3 MEos AEgolx] ¢ olelst wjx| 9] of Alx(essence)= FE|7F §laL, ZFol

m), <l&EH, EWH=F/Fe, ijﬂ AR AdE f2 AY, 2 dgxoez uWn ISl
(lipoprotein)& 33t ¢1ole] 7] wix|Ql Zo|t}.

S 1= e) SO &
T, 4% A4, L JEIES TR

9 =
#dGug/ml), ERAHAB/Fe(Gug/ml), Y

= ¥ 29 (lipoprotein) (10ug/ml), AdAH(10 M), okel(10 M), Uselolu=(5ug/ml), AAE i

wol AZAHE 2 AWite] EEE Hod FEA V)2 HHZ](“#VJQ, RPMI 1640)= o]Fozit}, o]t Hjx|
o] Az AAEE WS oA Kubota H, Reid LM, Proceedings of the National Academy of Sciences
(USA) 2000; 97: 12132- 121379 FANESAL, o] W& WAL Fx2A QA&F).

FRE WA E= F7bES FdAolaL, ﬂxﬂﬂJ— gojd e
ye Alf ez, wfjx= et glar, Aol Aan(<0.5 mib, <l

& BF ok whEs AaRF o), wl 36-40A17F wHlR FAEE WARS z2hE 2R E7] A
S 5. = 11-13. WY=L, A-EA gEAs S8, 8F ol
A2 AvH(= 13). A7-EAY olHd TE thEste fFHAke ¥ Has
st el 98 o AA"EY. = 8. F5H T H(colonies)d v B 7Y SHAFHAMAE 2= @
i 9 S35 M0] §le gdezRy e a9 #7174 ¥ E(branching points) ©]9]2
o

2HEH F3F E4(intermediate) 25F-E 9| wjgEAA 7HE =1},

o
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[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]
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Aol eore] g% A3 2 B3} (Lineage Restriction and Differentiation to Adult Fates)

7] AxY tEsted gAst, o] AV-HA 23 sollA E S, wigEeA g
A8 &, A7) wiAE 54 A AlxE Eldel 933 HDM(hormonally defined medium), 83 o=
Agol, AEE 1eE Aol ANE EYgoer REAHow B3 Ao|th(E 17-19)(Consistent with the

multipotency of the Biliary Tree Stem Cells, if a colony is maintained for weeks (e.g., over a month

Ly O of
ol Ojg
)

in culture) under self-replication condltlons and then the medium changed to a serum-free, hormonally
defined medium (HDM) tailored for a specific adult cell type, the cells will partially differentiate
towards the designated adult cell type). ZF(HDM-L)2] HDMell A, /H];i_gl 20-30%= Alo]EADFE 8 @ 18 ¢
erpnle] o] dojx= Wkl gk AlE o] HDMOl A (HDM-C), o]E5¢] Wk o2 Aladd &4 % CFIRE
st AXE ALEv. = 17, HN-LOlA wikE F Izt O—J%ﬂ—?lgl D& o) 2 9 HDM-Coll A AlZele
fr%iﬂgl o] e J7A RT-PRS ARESE Aol FREF viA] e 7k (A7 23) R @A

A9 A= ool AL REA AT AGE, WA 27 AL ALEIP)O HDME] wFE s F 3ol dof
gtk 18, ®ahe we) oA, AT Fgel YYHE ¥ % A C-PES, PN, % A%EW] WA
Hi UReld F2 dofuth, AL FH9 W oS gk ded FAS vkl Az CREE(E 18
9 189)8 A4eE $Ee A1, old C-REE FHL FRIes Mz 288 4 UTE 180, AXH
A%t AEAY AR Ab-BA 27 Sl F7) AEZA Polels ASF vlwstel IM-PAA WFEAA A
A3 FOHE 19).
tshse] 270, AR WA A 49 AES] Feel 2R 54 AR WENs RS Fheks dol
=z AEE IulFsAA, 5% HDM (HDM-L, HDM-C, HDM-P)Z o] Fol7l ®m&k 3-D %3 z7le] Fole
9, 6% FHoR MYHnh(E 20). ALE 54 49 A Bgom wes Rawcaan 7-109)- g

Fole FRote sobrdd delmmdne xgow wE, F wEA; it B 1V Feha

A%, H%

g v zehd % Bldg ghete dotRrdel solmrAse] 2Fow MLAA T AEY 2=F f56
1 21 =

2 gudS FFeke stol==2A 9 HDN-PQl A9l 7 dleo]~(neoislets) (WEH] A%)S 2713k},

A FAE, 7 Az B 236 HE) A7-EA 2A(E 21 a R b) 3ol

oA AR, 1 % T3 HA Al ofF SAstETt. 3 AXE(c-dol Bl A&

A E7] *1]391 Az T odAv)Ad. w23k 21 gfddlA, =3, vz AxEE

AFE L, Aol e st ool AxAE YeERdTE.  AdPe Alxe F Aod 9E BEA "H(SER)E

A%, 2A g3 24 ZA|(junctional complexes)el 9] ZHAEG(IAE ). uwAH §E
(microvilli)E F#(lumen), (Aol EA3c}t. = A9 vl 2met 2o},

o
N
ofr
2

o

31 A HNEE oyt FAE, HB-L), BEA/gE MEB-C), & #HFB-P) H
A E71/AFABP)E F53HE A7-EA 23 stollA] wigEo =R E AFHA RI-PRE XT38
AFd. SE2, E27/AFA e 9o £ #AF solMr) obd, 119 =4 oM HUdE F
, SRR, B2 opn| i E Wl AT ElolA| (TAT), EHAHA(TF) 2 P450—3A49] i}
FNE urEM\:} ek gzFez, HAe 23 slolA ZdolEd AE(FHA &) =7]/dT
G A 7F obd #A&(B-P)e] =7 sholA PDX-1, ISL- 1 , NGN3, 1€, ETﬂt(GCG)Ql A
t T7HE HAFT. BEA 27 A Edogd &45% GGTI , AE2, CFTRY] #3 9 Z71=
Wekrk,  A7-EA shelA °1EE(transferred) GEA F7] Mzl mMde w2 9] EpCANE FASHL,
& glle mE Ao-EA fxdA(adult-specific genes)E A g},

il N
RN )

o Ho S Ao
=]

N
o looogh o 2 M
N
ro 2
o 0,
rﬁ\l-' ‘-N
hud ha
) off Jo
L 2
ojN [T ‘TL
& L
=z,
=
.4>
=
=S|
"U

s, AE7E A del o]AdEE Ao AWEci(= 23-25). QI GEA 7] AEE W A]AE0]
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

SIS 10-2012-0117758

= (immunocompromised) wF$-2~ol o)Al & ZZo] @ XEH
7. ek 7H(quiescent liver)E 7Fxl wpg-o A %z}, %

&3k Q1 ME] EA tiEl] o] e

2 = Ea

o 7+ ME(E 23) ¥ @3 AE(cholangiocytes) (& 24)o] A &% l(engraft), A% (mature)® & UYoh. =
A

4

&) dojupr] egkar, Al
gk #HY SHoR s ARV oAE v AE 5SS 9
Ae)(diabetic condition) ZH-EH I1E5& X823 4 9

H
[e]
o2 dol wgd Alo] AZHAUGE 25).

O AFAZL S, A4
b W g 2] A5

M¥E= A1 &7] A*E(the first stem cell)o]al, A9 FZ o=y
H g€ 5 e AR ¢ F

Har, At A AX Belem 23 g e Aoz dsd AE w(cell

population)olt}.  EE3ZF o]d AEE  HF HE AEZER E3E F I =HdE 59, wd JteA
(tumorigenic potential)(ES MXE X FHFoRol Fslo Fa3 FHX ] Ad MxE7F &A1) 9] 5,
2 A YA (immunogenicity) o] 5 wZo] YRxwS fgt A4 T2 FA] AEE o Aol g

st

g &7 Axes #AFoze A A FA|(natural precursor)olal, 54 wA A %

environmental condition)< o|&3o =X A $Hoz Hau w=Awd Al H& o)) E3e 4= ). ©=
gk, dAFo 29 o] (transition to the clinic), WAl 44 2174 a7l P FHZ o8 7Fssta, &
Edhe A e diee AR 93 Thseith. AoR shuel A ofEE Aol dHe A=m
T 25), e A, 715 FA(insufficiency), T El3(degeneration)(Z 23 2 24)9] X858 ¢ A%
Hlglel 72 AlEo] 9Ad i HEZA AR FE(repopulation), X F(rescue), A A (support), 3= (repair),
th & (replacement) ®+ =% (introduction)el thall o7]e 71AE G=A &7] AlES] &Zo|t,

HEA 7] AlETE A e B A 5] tder o EEAelAS e the A2 ddRtel ojA st
HEA £7] AEY FHS A FoFor veHAQl Hxp A AR SFA ¥& 7 Uk, AA
oA olE Hm F7] AEE HAAZ]Y] 98 THLE YA TRaAS Y FEES AEE F53= AL UL
oAl (A, 106-109 AIE). AIE Q¥ T2 eI F7] AE %, AEVF d5Ea, AHE
iz, = 13 YERH wpel o] witE F W el A e

Sl ATHE 9= E7] AExe AT 7ISAEREH SHlE F, 59 Al Al AFstar, Maze) whe
Abgro]l wtgA g AlE FHAOR T3] wEd, AE AR #IA WFETH A gle ATE 2A 9
(autologous) 8&WE& FAA%TE. =3, QW = AE F2 AFg VSRR EH
FHE &, tE AMFOl A AlFstal, 2= X HAdo]7] W, TF oA &
H(allogeneic therapy)S T4%TH HEHo=, & UH Axe & 7hsAdel #Bshe
TE A F dEolA didor 9ol k. A2 EE AAW ATl dolA, et TksAde]l A7 A

& {ivt.

O

2 ] e HAAEH oA, BEA 7] AE e AE
(], A7, 7, 239 AA 9 Ak AbgHT. wEbA, 7
58 " AE 9 2A4E AAste WHE Al 2 Edeta
(isolation), Bl 24 T+ olgfgt 229 Ax=E 37| 27 3stel A9 wig(incubation), %

gt B Al AlEe] =Y (introduction)& X3S wabA, & I mE GEA E7] ME 23kl o3

=
FEHE, BalE 27 AE mE 2 odgo) gigelt),



[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

SIS 10-2012-0117758

A e A 9ol Hie Axd 9 AHolw uix|(defined medium)(Hormonally Defined Medium Hi= HDMe]
Bk S AMEE 4 k. A Aol vl 1k AlE, 9 AEe] tEAQl HMS o]t Z]AE . HDM
vz 3k Aol o AR % AFS o] EAY, HE RIS o]EXA & EIrh. LHE E3= A ol
A o]al Foddoju AL, AlETE AA] Yol A9, Axe] mEY: HE Egyte] z2gtor E4 NN

_C'L
AT 4ol AE Bl

of7]el 718 np

2o mE HeA E7] AE EE AX 2o AR o #3E A ofFgAclAY 5] ntEA e Fue,
GEA =71 AEE 13t £33 4717] H8ll, B3EA 7] AE e AE FE5 QA9 g FiEe] e z"Af]
o=Zx, Bl & Mxet A AAFoEN, e g F7] AXE EE AE o] Bl 2A | o2 A 3
7 f8 "@EA E7] HNME B2 AX 7Y FYFeEA, FAHinjection), FY(infusion) HFE& o]2
(implantation)olth. FAF Ee FYS S8, H2A &7] Axs, 33k + e wiA], dad $-EEF v
(B 57HE) v M F 3y, e 2354 7] Adxe 33E F v EY A JEo= o|Fofxl =1

2 g mE, 9EA 7] AXE T AX doZ2HEH 52 & e B AxY XNEH £5E HdH, 2
o) o)&l E3tE = vhoks AAo] o]& 7}edlth(Science 287; 1442-1446, 2000 ). o|E3F AAoA

= AL F89] A o] d(inborn error), Xt A (liver failure), %t ZW(cirrhosis), 3

< B = (pancreatic insufficiency), ¥ Y o|t}.

g g 27 AE Ee AlE 22 A4l (reconstituted), AZHHAY HrE Vo m AR o
2 E¢9¥E 4 Jdu. o]H ¥ E(introduction), AEe] viE=gx i3I DN & U2 BYY A=
(scaffold) (A, wlola =g o) (microcarrier), EZFE|=(polylactides))e Z3HEo] 2E3HE= TEA
7] ME EE HNXE FoR o]lFoR YT EZAM(as grafts) T FYSZAM(as infusions) 3| <
Atk AR =W AE T AE & EA5E AXxe A Aeks dbddll, AAZ=E vl e s AR
glidololA, o5 AAEHFH "Algdtk(disappear)". ol ¥ W wigAsHAlE A7l 2F o)A
(autologous transplant)ol] &3, A=, XE5H, AAHI, 33, dAHAY EgE F Ads A=
=, A= AMAE e U8 A% HAE, FAEX B U I AE, 2 93 AE e UE 92 AxE £§
sk, ATA, A &(rescue), ET, A A (support), thAl(replacement) i TS, dAY BF3AY &5
ek 713 71w A9el, Efbg-rR(trauma) § 57 EE ARSS AAS7] A% 7] FEA 93E AA
(resection)”} W& + SUT}.

2 e mE 9 7] AEx Be Ax 7 9 olE2HH F5He B Axe A A E S7H1717
A&, oA 7hse =43 o 2¥E ¢ Ao mabN, gRA 7] xR Z'¥EHE A5, oA vtesd &
AL 2 dgo] gidelrt, IS, o] rhEd X DEZRYH fAFHE HEA 7] HE B AE o 2
T B AEE e, 5 A H/he AETA Aol e A EAY & vk ol g HelA, A
o] & (carrier material) T AA| & (support material) UA A T o]4S 3 vlo|a =25z
o], AAA, Ae el (container), EiE AW (chamber)d 4= A},

2 o] ojgfgt AAYPE ] oA, HEA F7] AE Ee AE To2RH fHE AE AMEE Ze A
Ue AA el J&Eds 3537 A8 A4 A% AE LE A (artificial islet cell port chamber)
224 M-S 98l ofAlstA A E(pharmaceutical construct)?] AAe] AlgdT, E dyo] & AA e
AAA, FEA F7] AE EE AXE 9 F<Y(infusion) T T ZE(graft)= AA el AE &= A=
AEZE AT, A=, J7, AA, A £5 =945t AFEEHAT. FARRE FEAES B o] mE g3

=7l MEZHY fFHiEe 1 AX = g3 AX=2 Axd 5 U
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2 oadge] wE g9 7] AXRRH $55HE B AX Bu AX 28, d7ad B AX Ee 246 9
oM drtHow HAYPHE =d& AxdAY, sl WhE(detoxification reaction)s a7

S
o

57](bioreactor)(clZid], UAA &F) WollA AE vjgozA A18E F Q. 8%9] o]y
34 AEY A, odAd AT Wity AFoRA A duews e It g FA Y

o, 53 g3

o}
o
e

=
B
1)
o
ft
o
T
L
o
2

4>
%0
O

o (L 1
i)

o
o
o
2

2L o 2
gl
(o]
-
Wy AT
> b
ot off
=
o
-~ 8
R
X
i
H
Y
[o mx
N

>

s
g 3 B=E Ao dAE
1 /%= A A= 3(supported) & A=Y
reintroduced). oA, =7] A*E T 7+ AlXE FAH (fumaroylacetoacetate hydrolase) A= Al
o= 4= Ar}k. FAH-3Z(deficient) wF$-2 ReoA, 1000 FAH-EXE] B 7]ZX}(donor) %t AlE w1 %
o)

intrasplenic) Y2 S 43 AFAst=d T8I, HAEE ol11= A A (metabolic defect) S
N

1o,
r o of

2
S
N
do
:Cé
o
-
L)
rl
o
ol
T
o
o
o
Jo
rN
X
[r
tok
i
L)
fd
[
@D
v
o
=
@D
&

~

o = R ot do BN i
o lﬂi

33 BASY. Overturf, K., M. Al-Dhalimy, C.-N. Ou, M. Finegold, and M. Grompe. American Journal
of Pathology 151 : 1273-1280 (1997). I3, ®@Zr £7] AX Ex AX 2 7|SAZRETH FHHA, &%

o 71%, dFAd 3 EE A dAE fXEEd &7EHe Be A s o] fHAbel 3lE
(restore), A A|(support), =t EY(introduce)dt”] 98, 5F oA 2% (allogeneic therapy)o=A ThE
Aol HAgE 4 ).

=

ost At ¥ wHE
ool 2

2owge 54 Addel #4HE AL ovisA et 9edR
g AdE7] 99 AYe BART, wF, B A 294 AoE 99 A
7

4
IAE g R Ak ol JIAE AFERE P

AA 4
AAd I - AX AZ(Cell preparation)

ako 93k #2](Enzymatic dissociation)E ZHEFAIUA(collagenase(s))9F e ZZE olAl(protease(s)),
Y/EE DNase9t 22 wrEdlobAl(nuclease(s)) o] EA] ol A Fald 4= glok.  3F AlEo] dxe] o3t #e
HNE A Eo] Qlar, B Holo|A APHATt. o 24, 7+ AF-A(hepatic progenitors)e] Fg W el Wb
2, dE 59 o9 ygo] FaFFoRA EYo] xFE=, USP #16,069,0055 3 USP =9 (Application)
HT #109/487,318%; A|10/135,700%; 2 A|10/387,547%0 714 =] Aok, AAZ, thFd HA(various
procedures)E Al #E Y (cell suspensions)e] AZE & &Aet). wiebad, B ugo] WHoE HA| 23

= 0
o H5 Ei= o)) AX Aele] Axe] AT Yol ATHo] U We olAT & ek,

AAle T - 3D i ZZA(3D culture conditions)

WA (cross-linked) ¥4l kS wf MA|ojar, wALAFENS Wl A Fei7F ¥ 3-*(3-dimensional, 3-
D) AL, 3lo}FZt(hyaluronans) W2 wlEZ X A F(matrix components), TEE, Alo]EF}Ql(cytokines),
A% QQAH(growth factors), G¥A 2 7]E vix](basal medium)S E@sto 2y FA= 4 ot ol A%
o] AAIZE AVE S oS So] o] HAZ Ede HuFEHozA FIE, W. S. Turner, E. Schmelzer,
McClelland et al., J Biomed Mater Res B Appl Biomater 82B (1), 156 (2006); and W. S. Turner, C.
Seagle, J. A. Galanko et al., Stem Cells 26 (6), 1547 (2008)°A F/=EATE. WFES 2 WA 4 F+ &
o o#Eel dmror FAAI thol, %2 T(histology), TLH (endpoint) B %& 91 RT-PCRI} 2L 3
=]

F(Western blots)}
A

¢

2

2 HE EM(gene expression assays), W 33 (immunof luorescence) ¥ =¥ &
2o v b AA, 9 dEE e Ex A" (metabolomic footprinting)ell oJ3l] A%
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o

A E3 A (gel complexes)?] =23 HEL sty oz-MyPH 3]olF 2 (chemical ly-modified hyaluronans)
o] Felolvh. FFEWT-S(HEE OMHA-S) = wAEFS 9l vkl H&(multiple thiols)3 WP E Fh=Z A v
g3ty SolFRY XA (carboxymethlated hyaluronan derivative)olt}. EE E&ALE AHojx (Glycosan
Biosciences(M]T SEFE SEH O E AE)ZRE Aoz 95315 t).

eks], she] AAFEol A, SolRERW-mlEY A= 2.0 % SA(FA/FY)ES 557 9& FRE
(Kubota's) HIX||A] A A2k(dry reagent)&A 3lolF2WS KA 2N A ZRHST). EIRsIRE]
(Laminin) (P]= w]F=2] 5 AIQIEFo] 20 9]X]¢k Sigma)<S 1.5 mg/mle] HE= H7lelal, 6 mg/ml o X2 E}
d v FHAS "It Tl A Abaol digh =E3 A A2oA F AZE ol B vheF wxa-A%
1ok, dE 5o PEGDA[ZoEd =2]F t]olad#|o]E(polyethlylene glycol diacrylate)]ol =&FA|Z1thH
g % ulel wxp-Adte]l wAgtt, A, whoF wa-AFE 48] fevtd, §98 4 T 2 AA §AA

>

3L, AkA 9/ PEGDA ¢F¢] HES dlafof 3.
Ado] daHPS o, FLFEYrtolA (hyaluronidase)(1 mg/ml), DNase (0.5 mg/ml) 2 FxEF(Kubota's)

WA [EA;N2HA H(transferrin) §lo]lolA A Z2E YE|LEHo]E(dithiothreitol)(40 mgs/ml)e] &goz A
HWHE 2 el SelE2AS AT el JdEd B EWAAR flo] FREF(Kubota's) HIAA AF

H oAl (Liberase) (0.5 mg/ml) o] £3to 2 lo]=2 A (hydrogels) 2 AZAIFOZH HEE =H3HS F
Ulr(recovered). olgidt WA og £53% MIEIE f5 AXE ASH(flow cytometry), RT-PCR & W9 P
A (immunohistochemistry)oll 9t E/d3}(characterization)ell #d3stc}.

o]
PR
o3

=

AAY I - ts5Ael F7 (Evidence of multipotency)

A7}-EA 27 (self-replication conditions)[HW|F Ze}~¥ mwE 3lolF2uam Adtsete], FHEHKubota's)
Hi#] = S7FE(equivalent)] 3lollA HEA Z7] MEBiliary Tree Stem Cells) EE AXE 7 (cell
populations)E 7 WA 30 & Fe= Hu AA adst Fof, o AE(SF, H=A4 7] AE) @S 6%k
(monolayer cultures)S 3} vi#|(differentiation medium)E %7]aL, o7]o|A, 7] AEE 48 Al Yo
FAAE o oMo w2 Fe e 2 WHEE FAev, ZE B3 uiA s AV-EA(S, FREHKubota's)
%] T S7FE) ] ARgE viX o] tE WEHE(modifications)®E o] Fo]x oA, A7) Z2Row e
W #] (hormonally defined medium)= AF7l-5A| wjx|o|Ae] A& ¥rk olyz} Z4(> 0.5 mM), T2, bFGF <}
A BF=(supplementation) S X2FE Aolr}; ol "BYPH WX (modified medium)"2A AFH AL, EF
3 Aol ME EFY(specific adult cell type)S 5317 984, 712 Ho=® 3o}

Zb o zF $W(liver fate)o] WE ¥E  Ad(lineage restriction)(dE £, IHA¥)L, ZFFIIE,
e~ Ego]Q LE|ZAl(triiodothyroxine), %3 A% <¢1A(epidermal growth factor, EGF) % ZHA|XE A
4 oA} (hepatocyte growth factor, HGF) & F714 o8 HE® "WHEE wix"s} 34, ¢ IV Fehd L gy
doz 23d Ul slolFRde stejl=2a Y2 g £7] AEE 7Y 95224 (by embedding) A4F 2
s 9. dute] AAFEA, e ke 7]t BT MKME 7 e/l FEAE, 2/l FFES, 10 N E
o] 9 EE] =4l 3, 10 ng/ml EGF 2 20 ng/ml HGF & ®WZ% At}

=

(N
o

# % Z# (Pancreatic_tissue) : & " (pancreatic fates)ol] W3t d% #A|3H =, F=(islets)] <,
232 ¥ (hydrocortisone)S A ASaL, B27, olAFEHA(ascorbic acid), A1E &3 (cyclopamine), @El
=2H(Retinoic acid) @ NAY 4(exendin 4)S XT3 EE FrlHor WHEAZl "HEH wix|"< 7, €Y

o

v Ze2 2 gds xEste slotF Ry sto]=2 A (hydrogel) WZ XA &7] AXE 719 €52024
AAE 7 Ak shue] AAFEC A, el F2 S92k MR 2 S ERIZ2EES AASES WA
AL, 2 % B27, 0.1 mM o}A~x=2BAF 0.25 pM A|ZFE3H (cyclopamine), 0.5 uM #HE/=AF 2 50 ng/ml <Al
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d4 &

[

g,

HEA/ TP AMEBiliary Tree/Cholangiocytes): FAMHAl, HEA £7] Alxs, 3 UIAE A7 AR
(vascular endothelial cell growth factor, VEGF) 165 % HGFZ F7Fdoz WZFH "= wx]"oA €}
[ ey E39 slolFad U2 7] AXE 71995224 T3 % (biliary fates)(F, B3 AX)o
2 5ol Algd & vk, e AAFHlA, 4w F& Ik 2ok MKM 2 20 ng/ml ¥ WA E

A7 QIAH(VEGF) 165 2 10 ng/ml HGFZ F71A o= B 24T},

AAd IV - o]#(Transplantation)

IZEZ o|2S& F3l(via grafting protocols) ©&d A7]|(solid organs)Z2F-E 9 AFE] o],
(delivery)®] olx= ahte] wae]l A4 7hedAate, @2 ofZgAlold(applications)S %
(injection) Hi= F<(infusion) oA Mzdrt, Eo] 7|AH slo]==4 n<d(hydrogel cultures)e] ©]
A 9t 22 2AS AFTsE Aoz AR, AEE, T4 (expansion) E/EE E3H(differentiatio
nZ 93 d%¥ (tailored) WAATF A & d|olFZ W (un—crosslinked hyaluronans)ol]l e 4 a1,
TERE OAAA QX 9 d 2lS(soluble signals) #RF of e} 7|2 x| & xdele six]o] 1 v
o jEYH A i ZFE.

P
2

P
-1 H"lo T%x

oo ARg®E ME T(cell populations), ©°]E9 HAAY 94 FEUY(their native mesenchymal
partners)[elE E°l, FdEAME(angioblasts), FIHA “AE(stellate cells)]F FA(EE  Flo))
olA =, o]4g 3t Bl 2 [HE+= 1§19 A(other source) | ZFH Fid®, ugH A 924 &7
AE e AE s AA HelA das 33 A HjE&=2 23t o] Eol ¢ufdd §lo], 7] Ax H T
EY  7+9ME(the partner mesenchymal cells)e] ©]2]3F ZF(combination)e, &S WLEA7|n
(vascularized), Aglgxoz 243t = g, F2 o 2Hd3t A% (full maturation)S Y3+ 2A3 ujAs7

(microenvironment )< A|-&3dh= Aoz el dtt.

st AXFE A, A TBZE(pancreatic grafts), ©]2(implants) X FA}(injection)ol thaf|A,
o2 Mol w2 A U ZHA TANE ole AXE 7o F4E HERE AT Hjo} e Aol =4
-fF=® A2 AHE(human fetal or neonatal tissue-derived angioblasts)(VEGFR+, CD117+ A3E) 2 F3 A
E(stellate cells)(CD146+ A|E)et A o] 2] (graft) WE FE5-A=H(co-seeded) BEA &7] HAE TE= A
Z Tor FAE £ g A7) 7] AE e B A wiel e wiYEolAe gFE AE
(expanding cells)Z25-E #5& 4 9ul. dBEA FE(angioblast) E F3 A FEE= 23 glof £ AlAol 3
% %2 (pancreas tissue)2] 7t A|ZHE AXE #EN(freshly prepared cell suspensions)SZHFE 7|4 o=
g3ty AE AE A (magnetically activated cell sorting, MACS) Al2®l = 3 dFAAe] Al
(flow cytometric sorts)@ Wgx o2 AMel(immunoselected)d 4= U},

RE 92 7] AlE T2 E7]/7A E(stem/progenitors) (& £, (D 133, CD44H, EpCAM, NCAM)Ol F%&
® ME EW vpA(cell surface marker)oll ek A Ao disir WAty or Mejd 4 9o}, shte] A
Ageol A, AMEE, FITC-HEE I @A (FITC-conjugated primary antibodies)®} 37 0.5 % 23 L5
(bovine serum albumin) % 2 mM EDTA & X338} 5001 14HebE2 94 (phosphate buffered saline, PBS)ol
M9 50 x 10 A AZel A 50 nle] FER 20 ¥ FS 4 T 2 wiFEt. EAR(labeled) AEE
F-FITC FAE AH8S vh2vlE ¥ =(magnetic bead)$t WHGAIZL TRl Midi- %+ MiniMACS Z ¥ (columns)
2 ¥ A (separation units)oll 28] A=A, ZE wig D A dAE AEe SHE AWEr] 94
10% ACCUTASE(m|== #Za]sZu o} Mtjoze] 9x8 Innovative Cell Technologies)el #H71e} A ASoa A
oottt M or  AIE FAE EA7|(flow cytometer)S AFgsle] HATd Ao Hely ZFo R

28-3 A% A (fluoroprobe-labeled antibody) % AMIZ =2 ZX=E 4 9r}.

il

_28_



[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

ZIHSd 10-2012-0117758

Ao V - #]=] (Media)

BE oA E Ha-oddEdaa(sterile-filtered)(0.22-um ZE), AFEE7] Ao 4 TE o]F ZolA] E#o}oﬂ
o}, FHEF(Kubota's) WA (KM=, F87F §13(no copper), Z-&o] A ii(low calcium)(<0.5 mM), 107 M A
F(selenium), 4.5 mM Y=Eolu]|= 0.1 nM Zito}ad, 10° M =R HEEE, 5 ug/ml EWRAHY /Fe, 5 pug

/ml A=A, 4 LHEH(serum albumin)(0.1 %)ol ATE o] Hr7tE #8 AHWALe] E3&E 2L, AEgdoz 10
wg/ml LEE AATWAn s ofuglk 7] aj X (& Eof, RPMI 1640)2 A= o] AT},

il

I
>
2,
=
|
i
Lok
N

A(Differentiation conditions)

Al Mg, slobRErd, I wre mjEZA £ =, A AR, AIETR, wiA A AlzE 2

fol
il

A% ¥otele stoluAR FYurh(established). WE sfol==AL 0.6 me] FE, 10 M 7,
0 me A7 AFEAE A <A (basic fibroblast growth factor, bFGF)E EE5317] 98, ZdHo=
4 WAy E FREHKubota's) WMIX(EE S7HE)(HFE KM = MM 224 A5)E AEste] AlxH A

A AE: T pg/ 24, 2g/L AES, 100 M Ee]-0] 2 RE]Z A 3(tri-iodothyroxine 3), 10 ng/ml 3]
A oJz}(epidermal growth factor, EGF) & 20 ng/ml ZHAE A% <2 xb(hepatocyte growth factor, HGF)Z
Zr= MKM-L. vlEg s 2~ Z =(matrix scaffold) 60 % EFY IV Fehzl 2 ujd 2 40 % 3lolFRdo=
o] Fo7 9l

SEA/EH AE: 20 ng/mle] 3B HAE A QA (vascular endothelial cell growth factor, VEGF) 165
2 10 ng/ml HGF 2 BZ% MKM-C. WEZ A ~AAZ=E= 60 % 8 1 F4 2 40 % s|o}FRUo s TA Y
o 3l

A, A =(islets): 2 % B27, 0.1 mM o}~=EHAL 0.25 pM Al 5 uMRA 2 50 ng/mle] AAH-
4®mmmﬂﬁﬁifﬂ@2i}kﬁiWWHdEiiEﬂé%ﬁ].UM?M:&%%E%GO%H%IV% Bl
BLoEhrd B 40 % SlobFRdo R o] fojA gl

ﬂilﬂ
J;
%)
(e}

AAld I-AE #28] 2 F33(Cell isolation and phenotyping)
]

R

o

@ XA (Human biliary tissues)& o2& f8) &5 1 9 AFo=iy 5% vhgol, 4 =
of talA AFREES B3th(rejected). AP HE Ao AX R 0.1 % £2FH &FR, 1l A
2 gAA (antibiotics) 2 HFE RPMI 1640 AREate] A= drt. &4 HgE 4589 15-20 ¥
w2 WHF(frequent agitation)©® 32 TColA 300 U/ml B} IV ZHAIUA] 2 0.3 mg/mle] f3Alg]H
Z 2o} Al (deoxyribonuclease) S ¥8H3ttt,  FFH HENM(Enriched suspensions)< 75 AlolA] wA](gauge
mesh) & &3 ¢4HS 7istar, AFAEA7]7] Aol 5 £ F<F 1200 RPM oA AR, Efg EF A
(trypan blue exclusion)ell o3l SAH ¥ AE AEH (cell viability)S duk¥ o7 95 % Kt} 94T},

e}
U S o 1> r:i

v}

e

3
N
=

e 3 x 100 MEE 10 on 24 w1 T4 2 v 3 dvirk(every 3 days) @AE F8Y FHEHKubota's)

Ao Z3 ]%fﬂu}(plated). T (Colonies)e] 5 A 7 & ol A=, 3 @704 #AHY, T+

EH3&AW H (inverted microscope)= AFE3le] %549l AlZH(varying times)ol] Alg £o2 MBSt (picked
h

by hand).
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el s(Multipotent) Bl 7] Alxs, AxGAke] XAl w2k Miltenyi Biotech MACS Al=®l(HY #HZ=
Z9r SgERtse] A oR mavly HE= WA E 7)< (nagnetic bead immunoselection technologies)&
A1) Z7)/7b M E (stem/progenitors)(CD133, CD44H, NCAM, EpCAM- (D326)¢] FE¥ 3} = 1 o]Ae)

AE FH A (cell surface marker)®] <A W&l (positive expression)oll 7115]- 7t AzE AME dEdod
2E W Ae (immunoselection)l o8] T3 EYE et 7rdeAl, EElE AlEE 4 ColA 30 # F¢F vl
Y)E] mlo]3 2ZH|=(magnetic microbeads)o] ZAEE EpCAM A& A wlal S il(incubated), AFXPA}e] F
A Ao Wl Miltenyi =58 vladlg Ad E2] A]2®(magnetic column separation system)& AF-&3}o]

AT, wAE Wil wAskla, FHE WAE FHA B4S A8 20 Cell AsAT.

34 A (fluorescent staining)S Y3, AMES Ao 20 & 5ot 4 ¢ AFZES LU =(PFA)E LA A7)
HBSS & Aol Wi(rinsed), 2 AlZF B¢k HBSS oA 10 % > 94 A (goat serum)OoE X}TA|7] 1L
(blocked), Aol Wty AR MxE= A 4 CollA dak A2 wiFslar, AHska, EAE ofo]AERS]-
o] el 2z} 3}A|(labeled isotype-specific secondary antibodies)® 1 Al7F %¢F vk 7]aL, A|F&taL, A
A(cell nuclei)d AlZ3H(visualization)S 93  4' 6-tjobr|t]=-2-9dNE(4",6-diamidino-2-
phenylindole, DAP )& thH] g3}t (counterstained).

s K

Hl Jlm

o
@

x
i

(immunohistochemistry)ell thall, FZ& HA] 4 % & EELu 3 =(PFA)IA AZAZ)aL, 70 %

H g A

o ekgol AAsta, 1 thgol| & (paraffin)ol 7YY A 2(embedded), 5 um ®#H(section) &Z Zgr},
IR %ﬂﬂﬂﬂ-&j(deparafhmzed) AL 3getdet. WA #H = A tholA] (Endogenous peroxidases)
= 0.3% H0, &fellA 30 & &<k wjFol oJa) Adatlet. 10 % & FH (horse serum) &2 AFTA 7] Fof,
A FAE LA 4 T o FA}; olxF A =L ABC @A (staining)S RIU Vectastain 7]E (W)= 48] Yo}
HaAdel X8 Vector Laboratories)E ARE3le] 233599 tt.  Vector Nova RED & 7| HZA AFEHALE.
ubH O A X A7) al(dehydrate), AA]Z]aL, Eukitt Mounting ®RX|(m]= AHUol JFEZH=o] X3

Electron Microscopy Sciences)el 719 2%lil(embedded), =9 &An|HS AFgslo] A8},

O

¥l

e

A TTEA 3 WkS-(quantitative reverse-transcription polymerase chain reaction, RT-
PCR)C ti3l], wiFERFES HEA 7 EE= AEXE &IAI7]L, WA RNA = AZHAe] A Al ket
RNeasy Plus Mini Kit(®]== Zg]xzujo} wrallAjole] €23 Qiagen GmbH)E A}g3le] FZalgitt. dAAA}
(Reverse transcription)Z, RT-PCRE 93 Superscript First-Strand Synthesis System(™]= ZBe]3Ejo} Z+=
W=l $1x]3F Invitrogen) o2 233} t}. HotStarTaq Master Mix Kit(Qiagen)Z PCRo thal]l AF-&3FSit}.

MEE BAI9 L, o]F9] Coherent 1-90 # o] A7} zk3=o]z FACStar Plus A|EE¥H 2] (BD Biosciences)el
e EHstget. FF-E3td 3A(Fluorescence-conjugated antibodies)E 488 nm & o 7] A] 7] iL(excited),
ole] &3} HlFE(fluorescence emission)S ¥a HEo o] HE3FS ).

e o) 54 AAFHer B o] VAskEA, ol FrHH R WMYgd ¢ 9la, ol A& AE
259l A83s ukS(precise responses) S FOAWES AH&3 Fro mjEEg A B e A £ 22
wollA el Wsk(variation) et 2 sh7]9] o] o WSk, ARG H= —’F@(alteration)% xgetd e 9=
FE ol = dE Aolr. dwbHeom, F owwel e ¥ 2 duel] EAsk= Al Wi 2 ok WelA
dHAAY EE TAHQA AW (practice) el ol2A FHE B @y ‘—H*‘loi—ra oleigh Hlojd
(departures)s ¥3eb= W82, A7l yeblar sp7]e] e F-3ke] »e oA A4 5S40 A&

4 % qvh,

oFo] : AE2, So]2u%A| 2(anion exchanger 2); AFP, a-Ejo}let®(fetoprotein); ALB, <59 (albumin);
ASMA, <ul-3 & M€l(alpha-smooth muscle actin); ASBT, Ao YEF-9F TFAF 29| (Apical
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sodium-dependent bile acid transporter); bFGF, 714 AFEAME A7 <l AH(basic fibroblast growth
factor); CD, ¥%<¢ ZAZ48<A(common determinant); CD133, ~=Zw|d(prominin); CD146, Mel-CAM; CD31,
PECAM; CD44H, 3]o}F 2y =& (hyaluronan receptor); CD45, <LwWbz<l M 3+ (common leucocyte
antigen); CFIR, 9Y¥4 A#Fs 5P A=A ZHAA(cystic fibrosis transmembrane conductance
regulator); CK, AFo]EAZE (cytokeratin); CXCR4, CXC-AXEFS] 84 4(CXC-chemokine receptor 4);
CYP450, Ale]E T E(Cytochrome) P450; EGF, %3] 4% 2 x}(epidermal growth factor); EpCAM, 3] A¥X H
2 -2} (epithelial cell adhesion molecule); FOXa2, X3 ™z] A} a2(forkhead box a2); GGT, v} =F
E W@ Ethol Al (gamma glutamyl transpeptidase); HDM, 2% 3$H4 #X|(hormonally defined medium),
43t M E el thsl 23 St (one tailored for a specific cell type); HDM-L, Zlol digh & =& 34
Al HOM-C, &3 AlZ(F=ADol et =2 g A HOM-P, F7del st = g4 wiA]; HGF, {HAIE
A% 2 xF(hepatocyte growth factor); HNF, ZHAIXE QA X}(hepatocyte nuclear factor); KM, SHEE}
(Kubota's) ®iAl, Z=71/7AE] el A2 Fd4 wiA (serum—free medium); NCAM, 2174 A¥X -z Bz}
(neural cell adhesion molecule); NGN3, +=Ad 3(neurogenin 3); PDX1, #F % Aolx|3e Zn|Qutx
1(Pancreatic and duodenal homeobox 1) ; PROX1, T ZA¥E Zn| Qurx whwha 1(Prospero homeobox protein
1) 5 SALL4, Sal-f-A} &4 4(Sal-like protein 4); SOX, Sry-##H¥E HMG ¥2=(Sry-related HMG box); SR,
AF" 48A (secretin receptor); VEGF, &3 W3] A% <AF(vascular endothelial growth factor).

o)
=
=

=&

jas)
AL =
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