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Abstract 
The preimplantation mouse embryo progresses over 4 days and 6 cleavage divisions from the 
totipotent zygote stage to the blastocyst with its three distinct cell lineages; the pluripotent 
epiblast and the extraembryonic trophectoderm and the primitive endoderm. The key 
transcription factors and signaling pathways specifying cell fate in the blastocyst and its derived 
stem cells have been identified.  By undertaking a careful experimental assessment of the 
dynamic processes of lineage commitment, combined with in vivo imaging and single cell gene 
expression analysis, we have shown that loss of totipotency is a gradual process and not 
complete until close to the blastocyst stage. This raises the possibility that stem cells with 
broader potential than ES cells could be generated by understanding and reversing the 
mechanisms of progressive lineage restriction. Development of human and mouse blastocysts 
show similarities and differences that can inform our understanding of the different pluripotent 
states of human and mouse stem cells. 
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