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Transcriptional regulation underlying the derivation of anterior
neural plate from epiblast
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Transcription factor gene Sox2, often taken as a hallmark gene of neural primordial state, is
actually expressed as continuation from the preceding epiblastic stage. Sox2 is regulated by
many phylogenetically conserved enhancers, each having distinct spatial and temporal
specificities. The Sox2 expression in the epiblast and anterior neural plate is regulated by
enhancer N-2. Enhancer N-2-deficent mouse embryos fail to express Sox2 in both epiblast and
anterior neural plate. At these stages, activity of enhancer N-2 depends on the same core
sequence of 73 bp containing bipartite POU binding site, an OTX binding site and a ZIC binding
motif. However effects of mutations in respective binding site and impact of the loss of OTX2
in Otx2 knockout mouse indicate that in epiblast the enhancer N-2 is activated without OTX2
action, while in anterior neural plate this same enhancer is totally dependent on the activity of
OTX2. POU binding sites and ZIC binding motif are essential for activation in both stages.
Expression profile of these transcription factors indicate that functional POU factors switch from
Class V (OCT3/4) to Class III (OCT6/BRN2), and recruitment of OTX2 as an activation partner
of Class III POUs appear to underlie the derivation of anterior neural plate from epiblast. In
addition to POU factors and OTX2, action of ZIC factors is essential for the activation of
enhancer N-2 throughout these developmental stages. Cooperation of ZIC-POU (plus OTX)
appears to be a new paradigm of transcriptional regulation underlying development of early stage

embryos.
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