
제32차 한국간담췌외과학회 Oral Presentation VII

151

Comparison of Hepatic Differentiation Potential 
between Human ES and iPS Cells

Department of Surgery, Soonchunhyang University College of Medicine, Seoul, Korea1, Stem Cell 
Unit, National Institute of Neurological Disorders and Stroke, National Institutes of Health, 

Bethesda, MD, USA2, Department of Molecular Biology, College of Medicine, Kosin University, 
Pusan, Korea3, Department of Biomedical Engineering, New Jersey Institute of Technology, NJ4, 

Laboratory of Experimental Carcinogenesis, CCR, National Cancer Institute , National Institutes of 
Health, Bethesda, MD5, Cell Biology, Neurobiology and Anatomy, Medical College of Wisconsin, 

Milwaukee, WI, USA6

Dongho Choi1, Kye-Yoon Park2, Jeonghoon Heo3, Cheul Hyung Cho4, 
Marian Durkin5, Agnes Holczbauer5, Jens U. Marquardt5, Valentina M. Factor5, 

Karim Si-Tayeb6, Stephen A. Duncan6, Snorri S. Thorgeirsson5

Background: Human embryonic stem cells (hESC) and induced pluripotent stem cells (hiPS) may 

provide functional hepatocytes for drug discovery, developmental biology, and therapeutic use. In 

this study, we aimed to compare the capacity of hESC and hiPS to differentiate towards 

hepatocytes. 

Method: Using sequential treatments of embryoid bodies established from hESC and hiPS with 

various combinations of cytokines and growth factors, we have developed an optimal protocol 

permitting efficient differentiation towards hepatocytic lineage. 

Results: After 4 weeks of  treatment, both hESC and hiPS acquired a polygonal shape and 

differentiated into hepatocyte-like cells as judged by light and electron microscopy, and quantitative 

RT-PCR analysis. Both hESC- and hiPS-derived hepatocyte-like cells exhibited a time-dependent 

upregulation of genes associated with early- and late-stage hepatic differentiation, including α

-fetoprotein (AFP), CK8, CK18, albumin (ALB), asialoglycoprotein 1 (ASGPR1), tryptophan 

deoxygenase (TDO), glucose-6-phosphatase (G6P), ornitine carbamoyl transferase (OCT), CYP1A2, 

CYP3A4, CYP3A7, and CYP7A1. Increased expression of AFP, ALB and ASGPR1 was confirmed by 

immunostaining, western blotting and FACS analysis. In addition, hESC- and hiPS-derived 

hepatocytes accumulated glycogen, secreted high levels of albumin and showed signs of 

indocyanine green uptake indicative of mature hepatocyte function. 

Conclusion: hES and hiPS showed a comparable potential to differentiate towards hepatocytes in 

vitro. Transplantation experiments using heptocytes derived from hES and hiPS cultures are 

underway to formally test their ability to give rise to differentiated hepatocytes in vivo.


