
PhD position in neurodevelopment and human genetics 

Socio-economic and scientific context: 

In the last 15 years, a defect in the development of GABAergic neurons has been shown to be involved 
in various diseases such as intellectual deficiency (ID), epilepsy, autism but also in dystonia, dyslexia 
and schizophrenia. A better understanding of the molecular mechanisms involved in the development 
of these neurons is thus important to develop new therapeutic strategies for these diseases. Mutations 
in the ARX (Aristaless-related homeobox) gene, which encodes a transcription factor, are responsible 
for several neurodevelopmental disorders characterized by intellectual deficiency and epilepsy. This 
gene, on which we have worked since its identification in 2002, is required for the development and 
migration of GABAergic neurons in the cerebral cortex, hippocampus, thalamus and basal ganglia. 
Between 2002 and 2011, we have investigated the role of the most severe mutations of ARX which 
result in a rare form of lissencephaly characterised by an almost complete absence of GABAergic 
neurons in the patients’ cortex. More recently, we investigated the impact of less severe mutations, 
such as the most frequent mutation identified in ARX, a duplication of 24 pb in a polyalanine stretch. 
We have generated a mouse model for this mutation and have shown, using behavioural tests in 
mouse and thorough phenotypic studies in human patients, that this mutation leads to some defects 
in the development of GABAergic neurons, resulting in intellectual deficiency, infantile spasms in 10% 
of the cases and defects in fine motor abilities (characterized by grasping and language defects) in 
patients (Dubos et al., Hum. Mol. Genet., 2018). 

Working hypothesis and aims:  

We have recently shown, using morphometric MRI, on a population of 27 patients with the duplication 
of 24 pb on the ARX gene, that this mutation leads to a significant decreased thickness of the 
precentral and prefrontal cerebral cortex, as well as a decreased volume of the caudate nucleus and 
hippocampus and that these are significantly correlated with the severity of the fine motor defects 
observed in the patients (Curie, Friocourt et al., Neuroimage Clinical, 2018). As the mouse model for 
this mutation has similar defects in fine motor abilities, we will use them to perform detailed 
neuroanatomic studies to see whether the same cerebral structures have also decreased volume in 
mice, which neuronal populations are affected and we will investigate the relationship between these 
cerebral defects and the observed phenotypes. In addition, we have recently identified a genetic 
interaction between ARX and FOXP1 genes. The latter has recently been involved in intellectual 
disability and language defects in human. As the expression of Foxp1 is strongly decreased in 
Arxdup24 mutant mice, we will also investigate the role of these two genes in cerebral development, 
especially projection neurons of the striatum, and cognitive function. 

Main milestones of the thesis:  
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Scientific and technical skills required by the candidate:  

The candidate must have solid theoretical and practical skills in molecular biology (subcloning, RT-
qPCR, mutagenesis), and in immunolabelling of mouse sections (in situ hybridization, IHC, IF…). 
Experience in animal experimentation and iPS cells culture would also be an advantage. However, 



the group has all this expertise and can form a student to these techniques. The candidate must have 
a solid motivation to do a PhD, good skills for data analysis, communication and a great scientific and 
technic rigor. 

 

Contact Gaëlle Friocourt : 

gaelle.friocourt(a)univ-brest.fr 
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