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Summary: 
Hepatoblasts/hepatic stem cells are known to derive from the foregut and differentiate 

to both hepatocytes and cholangiocytes. However, their nature still remains elusive. We 
searched for cell surface antigens expressed in fetal liver and developed various 
monoclonal antibodies that can be used to fractionate fetal liver cells. Among them, Dlk, 
a type I transmembrane protein with EGF-repeats, is expressed in immature 
hepatocytes. By using anti-Dlk antibody we isolated the Dlk+ cells from fetal liver and 
demonstrated that they are bipotential hepatoblasts that differentiate to hepatocytes 
and cholangiocytes. Hepatic progenitors, also known as oval cells, develop in adult liver 
when it is severely injured. We found that Dlk is expressed in a subset of oval cells that 
are localized at the periphery of oval cell compartment and are less proliferative. These 
results suggest that oval cells are heterogeneous and Dlk+ cells represent an 
intermediate stage between Dlk- oval cells and mature hepatocytes.  
  We have developed a culture system of fetal hepatocytes, in which hepatic 
differentiation can be induced by cytokines and extracellular matrices. By using this 
system we have been studying the molecular mechanism of hepatic differentiation. I will 
present recent results on the role of Notch signaling in liver development. Notch 2 is 
expressed in hepatoblasts, while Jagged-1 is expressed at the periportal region where 
choloangiocytes develop, and activation of Notch in hepatoblasts enhances 
differentiation to cholangiocytes whereas it suppresses differentiation to hepatocytes. 
These results indicate that Notch signaling plays a key role for the specification of 
hepatoblasts.  
   Fetal liver is a major hematopoietic tissue in embryo and I will also discuss unique 
features of fetal liver hematopoiesis. 
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