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Summary 

Mouse Embryonic Stem (ES) cells are a defined and controllable system to study the 

process of cell fate decisions in development. Current thinking suggests that ES cells in 

culture self renew a pluripotent naïve state which reflects the situation in the mammalian 

blastocyst, Upon experimental manipulation (withdrawal of self renewal inducing factors) 

cells can be coaxed to differentiate into particular lineages through the application of 

particular cocktails of signalling molecules. There are questions as to whether -or to what 

extent- this process reflects the emergence of cell types in the embryo. This will be the 

topic of under discussion.  

 

Fate choices are always binary, are taken by individual cells and involve intrinsic 

programmes of gene expression that, when launched, push cells into ‘transitions states’ 

which act as substrates for selection. Signals act as the selective agents, with Wnt 

signalling playing a central role in the selection process and thereby in the establishment of 

specific fates.  Evidence will be presented that there might not be a pluripotent naïve 

state, but rather that in self renewing conditions cells are already primed for a specific fate 

and that therefore they are in a ‘ground state of differentiation”. Developmental, 

experimental and evolutionary considerations suggest that this state might be a ‘transition 

state” related to particular precursors of the nervous system. This state is used as a basis 

to generate more cell types through binary decision of the type IF NOT, THEN.  

 

These notions will be illustrated with the early choices that ES cells make in neutral 

differentiation conditions in culture and how these relate to those that take place in 

embryos.  
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