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Figure 1. Hepatocyte development during embryogenesis
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Table 1. Currents reports of hESC-derived hepatocyte differentiation
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Factors for

Protein

Functional

Differentiation

In vivo

differentiation markers assays efficiency assay References
SOdD“l‘\TSg”gg‘;e & ALB AAT, ALB synthesis, rermbtla
CK8, CK18, CYP1A2 activity, N/D No
monolayer CK19 PAS et al. (2003)
+HCM)
Insulin,

Dexamethasone, Urea Shirahashi
collagen type | ALB synthesis N/D No et al. (2004)
(through EBSs)

Spontaneous ALB" cells: Lavon
(through EBs) ALB, AFP N/D <10% No etal. (2004)
aFGF, HGF, PAS, ICG, E.M.
OSM, A"Eé iﬁl& Urea synthesis AFP, N/D No e'fg:‘aa’ggg)

Dexamethasone P ALB synthesis '
DMSO, HGF, ALB, HNF4aq, s;g(e;t,i;?%?Fl’_élBSO ALB" cells: NoO Hay et al.

OSM AFP, Heparl S about 15% (2007)
activity

Activin A, FGF4, AFP, ALB, AAT, ALB secretion, ALB* cells: Yes: Cai et al
BMP2, HGF, CKa8, CK18, CK?7, PAS, HCV about 7ocy' human nuclei, (2007) '

OSM CK19 infection ° AAT staining
Yes:
Luminescence
Spontaneous AFP, ALB, EEA(% IaC;Sa’ ALB" cells: imaging, Duan et al.
(through EBs) AAT, CK18 Y, about 12% Incorporation: (2007)
ALB secretion S
ALB staining,
ALB secretion
aFGF, FGF4, PAS, ICG, E.M.
HGF, OSM, ALD, CELS Urea synthesis AFP, N/D No e?g?agggg)
Dexamethasone P ALB synthesis '
- . AFP, ALB, Fibrinogen,
Ak\)ﬁttl;\//rlgt?s:/lds%m Heparl, CK18, Fibronectin ALB" cells: NoO Hay et al.
HGE ’ OSM ’ CK19, CD13, synthesis, A2M about 70% (2008)
’ CPR, CYP3A synthesis, PAS
Ureagenesis, Yes:
Activin A, Glucogenesis, AFP, + . FISH for human
Whnt3a, DMSO, ALB Fibrinogen, Fibronectin, ':tl;o Et g%l(l,;; probe, CK18, H(az)gggl.
HGF, OSM TBPA, Heptoglobin, CK19 staining,
ALB synthesis ALB secretion
Yes:
Activin A, FGF2, Ti%l‘éé:?ét%fa’ Luminescence
DMSO, FBS or KSR, AFP ALB EROD assa ' ALB" cells: imaging, ALB, Basma
Dexamethasone, ’ Coa ulatioz, about 55% AAT secretion, et al. (2008)
HGF g ALB, CK18
factor V11 release )
staining
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Table 2. Preclinical trials for hESC-derived hepatocytes in animal disease models

Survival time of Improvement of

Animal model Delivery grafted cells liver functions References
CCl4-intoxicated Intrasplenic .
SCID mice injection 8 weeks No Cai et al. (2007)
NOD-SCID mice Directly liver 3 weeks No Duan et al. (2007)
NOD.CB17-Prkdc™®/ Intrasplenic
3 mice injection 3 days No Hay et al. (2008)
NOD-SCID mice
(retrorsine/hepatectomy) . NOD-SCID mice: 21 days
Nagase Rat Initnr_aesglizzlc Nagase Rat: 74 days No Ba?ga%g a.
(retrorsine/hepatectomy) J uPA mice: 60 days
UPA mice

Dong-Hun Woo. Directed Differentiation of Human Embryonic Stem cells into Transplantable Hepatocytes: Recent Progress and Future Directions. Korean J Reprod
Med 2009.
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Fo XS GRSk WHol 70 E BF ok AA] AlE R 2 FEe 4o B
H* Zhao 5 (2009) IFhfol=7|MEZRE 2 ZF IREE RS, o] AH IHEY] ARES
AlEe] fr& #39g 5, N-cadhering ©]-83te] =913 FAlol, Al3Eo]Ae] mEE FAES HA
FEA|3Eo] AH|3E (hepatic progenitor) S 2] A A 3} slo gA &4E 7 248 AERE Aes g
g 5, oS SAATI e AEdoEM, Ax A FE 4 Qdrh
3 EAo] 7ol AE 3 HEE v olggh eujolA] QIFhjelE7 A EE o] &5 A
g  9lE WS AASIATE® 28 AE] U FRi 1R A q2el glo] v
T aA2 ol F 4 S Ao=E ygiHr
QIZHHOIE7|MIZE Fell ZIM[Z2] O]A] = A, e AFAbEe] Aol Al =5 E
MA W 7158 Z=AL A INE FE 35 HS sl 1
Az}, =& FEo] XS grd = JA HA
A E)AE Bk 7HA3 Aseo] aFARl of ok aEu, FAZA] Ao AT AdETe] <l
AA o] g HAE Al 7 W oR EREn A ol MERRY ke (HAErE 1 g A
HA =, "7kl X5 (bridging therapy)" =4, o= F FEE o]2lE FH 1k 24 o] A2 5 Qlrk
A5 sajol] oj2ld FAMNEI}F HF F2 VI = PSS AAE TS W SR 3 7
A& sheets, 1 o)A A7k $Abe] WS 5o e tigh 7hsdS HolFA] XEkal e
AGAZIAY H3ES sir7)= FEE 9wt Aot} (Table 2).
M e, AHA A 23S 71 gkt T3 F< Haridass 5 (2009)°] w2, 17k
2% THAEE olAste] dixt A dash A wjolETIAE frEl (XS A "ol (HE
BAES WS Fo2A FdA A%e 2 9 A A9l A vlEke, (1H3 AEsE
et AL e v a4 A, 2 2do)] oA HAS w), 7k 237 ol AR
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