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MAJOR SCIENTIFIC ACHIEVEMENTS 
 
My research interest is in the input-dependent and genetic mechanisms that control the developmental 
assembly of forebrain neurons into circuits. Specifically, my work focuses on identifying the gene expression 
programs that enable distinct subtypes of neocortical and thalamic neurons to assemble into specific functional 
circuits, and understanding how sensory experience regulates these differentiation programs during 
development. 

Towards this aim, we have been able to genetically re-engineer specific neuronal circuits by reprogramming 
postmitotic cortical neurons in vivo (De La Rossa et al., Nature Neuroscience 2013). Conversely, we have 
shown that external stimuli determine neuronal diversity in select visual circuits (Golding et al., Neuron 2014), 
and that thalamocortical input acts to instruct the identity of their postsynaptic cortical partners during 
development (Pouchelon et al., Nature 2014). Likewise, descending input onto thalamocortical neurons 
instruct their genetic identity (Frangeul et al., Nature 2016). Genetic and input-dependent processes are thus 
tightly intertwined during circuit assembly. We have recently been able to isolate specific subtypes of neuron 
as they are being born and identify their developmental transcriptional programs (Telley et al., Science 2016; 
Telley et al. Science 2019). This latter work revealed a dynamic developmental transcriptional matrix onto 
which input-dependent factors can act to determine final neuronal identity. Recently we have shown that 
beyond strictly genetic programs, bioelectrical parameters are critical to define the fate of progenitors of the 
neocortex, further emphasizing the cross-talk between extrinsic and intrinsic factors at play during 
development (Vitali et al., Cell 2018). Likewise, dynamic differences in the expression levels of a largely 
generic set of genes, rather than fundamental differences in the identity of developmental genetic programs, 
may account for the emergence of intra-type diversity in cortical neurons (Klingler et al., Nature 2021). Finally, 
we have shown that apical progenitors are temporally plastic and can re-enter past molecular, 
electrophysiological and neurogenic states when exposed to an earlier-stage environment by sensing dynamic 
changes in extracellular Wnt (Oberst et al., Nature 2019). Together, these findings have enabled us to 
understand how input-dependent and cell-intrinsic factors interact during circuit assembly in the mammalian 
neocortex.  
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