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ABSTRACT

Human embryonic stem cells (hESCs) are a valuable source of pluripotential primary
cells. However, their homogeneous cellular differentiation to specific cell types in vitro
has proven difficult thus far. Wnt signalling has been shown to play important roles in
coordinating development and we demonstrate that Wnt3a is differentially expressed at
critical stages of human liver development in vivo. The essential role of Wnt3a in
hepatocyte differentiation from hESCs is paralleled by our in vitro model, demonstrating
the importance of a physiological approach to cellular differentiation. Our studies provide
compelling evidence that Wnt3a signaling is important for coordinated hepato-cellular
function in vitro and in vivo. In addition, we demonstrate Wnt3a facilitates clonal plating
of hESCs capable of hepatic endoderm differentiation. These studies represent an
important step forward toward the use of hESC—derived hepatocytes in biomedical
applications and has opened the door to high through-put metabolic analysis of human

liver function.



