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Press information 

Communication between neurons implicated in autism spectrum 
disorders and intellectual disabilities 
 
An international collaborative study coordinated by Frédéric Laumonnier (Unit 
930 “Imaging and Brain” Inserm/University of Tours) and Yann Hérault of the 
Institute of Genetics and Molecular and Cellular Biology (Inserm/ CNRS/ 
University of Strasbourg) provides new and original findings on the 
pathophysiological role of the contact areas between neurons in certain brain 
disorders. The study reveals that mutation of one of the genes involved in 
intellectual disability and autism spectrum disorder leads to dysfunction of the 
synapses, which are essential for neuronal communication. The research was 
published on April 18, 2017, in Molecular Psychiatry. 
 
Autism spectrum disorder (ASD) and intellectual disability (ID) are neurodevelopmental 
disorders that generally emerge when a child's brain is developing and often persist into 
adulthood. Behavioral disorders and inabilities to communicate and establish social 
interactions are observed in people with ASD. In addition, those with ID present difficulties 
with comprehension, memory, and learning. While the origins of these disorders remain 
poorly understood, we now know that a significant proportion are associated with genetic 
mutations. 
 
During the brain development process, synapse formation is essential for brain functions 
such as memory and learning. Synapses are the points of contact between neurons which 
enable neurons to connect with each other and propagate information.  Some synapses are 
inhibitory and others excitatory, to enable the establishment of functional neuronal networks. 
However, mutations of the so-called PTCHD1 (Patched Domain containing 1) gene, which is 
located on the X chromosome and enables the expression of a protein potentially involved in 
synaptic functioning, have recently been identified in boys with the aforementioned disorders. 
These mutations stop the gene from expressing itself. 
 
In order to validate the involvement of PTCHD1 gene mutations in ASD and ID, Hérault and 
his co-workers created a mouse model that was deficient for the PTCHD1 gene. In these 
animals, they observed major memory deficits and significant symptoms of hyperactivity, 
thus confirming the gene’s involvement in ASD and ID. Parallel studies by Laumonnier’s 
team showed a presence of the PTCHD1 protein in the excitatory synapses and also 
detected changes in the same mice's synapses. These changes to synaptic structure and 
activity in the excitatory neuronal networks were found to be particularly significant in a 
central brain region known as the hippocampus. This region plays a major role in cognitive 
processes, particularly those involving memory and the formation of new memories. 
 
Genetic abnormalities impacting the structure or functioning of these synapses constitute a 
pathophysiological target in ASD and ID. In this context, this research defines a new 
“synaptic disease” caused by a PTCHD1 gene mutation. This dysfunction emerges during 
the development of the central nervous system and is associated with ID and ASD. 

http://www.nature.com/mp/journal/vaop/ncurrent/full/mp201739a.html


Understanding of the pathophysiological mechanisms that underlie these 
neurodevelopmental disorders, particularly through the study of model organisms, is 
essential to improve therapeutic strategies. 
 

 
Left: confocal microscopic view of a neuron with a close-up of the projections and synaptic terminals. The proteins 

coded by the PTCHD1 gene, which are highly present in the synapses, can be seen in green. 
Right: electron microscopic view of synaptic junctions from a control-mouse hippocampus (Ptchd1+/y) and a 
mutant-mouse hippocampus (Ptchd1-/y) showing abnormalities in the mutant mouse: the space between the 

synapses and the membrane thickness are both reduced (dark areas). 
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