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Human embryonic stem cells (hESC) are an attractive source of replacement cells for cell therapy
applications. We have developed a protocol to drive the differentiation of hESC in vitro to insulin-
producing pancreatic O cells for the treatment of type one diabetes. Our cultures are
differentiated as embryoid bodies, three dimensional cell aggregates which structurally resemble
the pre-gastrulation stage embryo. These cultures express genes in a sequence suggesting
similarity to the ontogeny of the mammalian embryonic pancreas. This includes evidence for
gastrulation and formation of the definitive endoderm, from which the embryonic pancreas
emerges. In addition, only three dimensional cultures in the presence of extracellular matrix gives
rise to robust and reproducible differentiation towards these endoderm-derived cells.
Observations from this work suggest that the differentiation of some mature cell types may
depend upon complex cell-cell and cell-matrix interactions inherent in three dimensional cell
aggregates. For this reason, culture of hESCs as embryoid bodies in defined extracellular matrix

may provide a powerful model for the in vitro reconstitution of early developmental mechanisms.
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