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Abstract: Neocortical arealization is a developmental process in which the primordial cortical
neuroepithelium becomes shaped into a structure subdivided into several tangential domains
with distinct and complex functions. Despite an apparently similar laminar and cell-type
organization, neocortical areas have distinct features in terms of molecular identity,
morphology, activity and long-range connectivity of residing projection neurons, leading
ultimately to the formation of functional cortical maps. The molecular mechanisms by which
neuronal subtypes within cortical layers and across functional domains are specified as well as
their precise assembly into distinct functional areas of the neocortex, remains largely unknown.
Several transcription factors expressed in distinct prospective areas and cortical subtypes
control the specification and connectivity of a given neuronal sub-population, by promoting its
particular fate but also by repressing alternative fates. This talk will give an overview on how a
key area patterning gene, called Nr2f1 or COUP-TFI, act during early organization of the
primordial cortex and what are the consequences of its loss in mice and human patients.
Understanding the basic mechanisms of cortical development is primordial, if we want to
properly diagnose and help children with genetic cognitive disorders. Overall, our work has
contributed in unraveling some of the developmental mechanisms of how diverse populations
of cortical projection neurons are coordinated into high-functional territories and how they
interact during assembly of cortical circuits in distinct functional areas in healthy and
pathological conditions.
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