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In vitro formation of gut-like structures from mouse embryonic stem cells
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ABSTRACT

Embryonic stem (ES) cells have pluripotency and give rise to many cell types and tissues
including representatives of all three germ layers in the embryo. We previously reported that mouse
ES cells formed contracting gut-like organs from embryoid bodies (EBs) (Stem Cells 20:41-49,
2002). These gut-like structures contracted spontaneously, and had large lumens surrounded by
three layers, i.e., epithelium, lamina propria and muscularis. Ganglia were scattered along the
periphery, and interstitial cells of Cajal (ICC) were distributed among the smooth muscle cells. In
the present study, to determine whether they can be a model of gut organogenesis, we investigated
the formation process of the gut-like structures in comparison with embryonic gut development. As
a result, we found that the fundamental process of formation in vitro was similar to embryonic gut
development in vivo. The result indicates that the gut- like structure is a useful tool not only for
developmental study to determine the factors that induce gut organogenesis, but also for studies of

enteric neuron and ICC development.
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