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【Purpose and Background of the Research】 
In mice and humans, the biliary duct system, 

consisting of gallbladder, cystic duct, intra- and 
extra-hepatic bile duct and common bile duct, is 
responsible for transporting bile from the liver to 
the duodenum. Congenital biliary diseases can 
lead to the accumulation of bile in the liver, 
preventing the excretion of detoxification products, 
which ultimately results in liver injury. It was 
shown that, in mouse embryogenesis, a 
cell-autonomous Sox17 activity is required for the 
specification/differentiation of gallbladder/bile 
duct progenitors during ventral foregut 
morphogenesis. Sox17 expression is continuously 
maintained in a certain population of the bile duct 
progenitor throughout fetal and perinatal periods. 
However, there remains unclear when, where and 
how these SOX17-positive progenitor cells 
contribute to the development and maintenance of 
the biliary duct system during late organogenic 
stages and to the congenital biliary disorder in 
mammals. 

 
【Research Methods】 

In this research project, we analyzed the 
following four aspects of SOX17 function in the 
morphogenesis,  maturation and regeneration of 
the mouse biliary duct system by using the 
Sox17-mutant embryos and chimeric embryos of 
Sox17-null ES cells in combination with two novel 
culture systems of the gallbladder primordium and 
whole-mount anterior trunk including foregut and 
heart primordia: 1) Dynamics of Sox17-null, 
heterozygotous and wildtype gallbladder progenitor 
cells during normal development; 2) Pathogenic 
mechanisms of the embryonic hepatitis in Sox17 
heterozygotous livers, 3) Identification of 
SOX17-target genes in the gallbladder progenitor 
cells; and 4) Potential contribution of 
SOX17-positive progenitor cells into the liver 
primodium during regeneration of the fetal 
hepatocytes damaged by TRECK (Toxin Receptor 
Cell-Kockout) method.  
 
 

【Expected Research Achievements and 
Scientific Significance】 
This study aims to explore biological 

significance of SOX17-positive gallbladder 
progenitor cells in epithelial maturation, 
maintenance and regeneration of the biliary duct 
system at the mid- and late-organogenic stages of 
mammalian embryos. The underlying 
mechanisms for the dynamics of gallbladder 
progenitor cells during morphogenesis, 
maintenance and regeneration will be also 
clarified at cellular and molecular levels, which 
will provide cellular and molecular basis of 
congenital bile-duct dysgenesis and biliary 
atresia. Moreover, these findings will contribute 
to develop new insights for prevention and cure of 
congenital biliary diseases and perinatal hepatitis 
in newborn infants. 
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