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Embryonic Stem (ES) cells are clonal derivatives from the blastocysts of mammalian
embryos which have the potential to give rise to all lineages of the embryo and the ability
to self renew this ability. Mouse ES cells have proven an excellent system in which to study
developmental events, in particular the mechanisms of cell fate decisions. However, while
it is easy to coax them into elements of different tissues in culture, they do not organize
themselves as they do in embryos. Non adherent culture lead them to form aggregates in

which some cell types appear in clusters but there is no overall organization.

Recently we have developed a non adherent culture system in which small aggregates of
mouse ES cells undergo symmetry breaking, polarized gene expression and growth and
gastrulation like movements in vitro. Using a variety of reporter ES cell lines and
comparison with the embryo we observe organization of Wnt, Nodal and FGF signaling
that mirrors events in the embryo and have shown that they can develop in culture until
an equivalent of embryonic day 9 (E9). Analysis of pattern formation in these aggregates
suggests that they do not develop through standard self organization but that there is a
strong genetic components to what otherwise would be a simple thermodynamically

driven process.



