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Project summary :  
Alternating hemiplegia of childhood (AHC) is a neurodevelopmental disorder characterized by 
intellectual disability, motor impairments, and paroxysmal episodes such as transient 
hemiplegia and/or dystonia. Na⁺/K⁺-ATPase, which plays a crucial role in maintaining ion 
gradients across the plasma membrane, is implicated in this condition, as the majority of 
patients have mutations in the ATP1A3 gene coding for the a3 isoform of the alpha subunit of 
this ATPase. A decrease in the activity of this pump promotes cortical spreading depolarizations 
(SDs), waves of near-complete depolarization of neurons and glial cells that propagate across 
the cortex. Mouse models with mutations in the ATP1A3 gene show increased susceptibility to 
SDs. There is a solid theoretical basis for linking paroxysmal hemiplegic/dystonic paroxysmal 
episodes in patients with AHC to spontaneous SDs caused by a deficiency in the Na⁺/K⁺-
ATPase pump. To better understand the biological mechanisms linking the ATP1A3 mutation 
to AHC, mouse models have recently been developed; however, the size of the mouse brain 
does not allow for continuous monitoring of SDs and cerebral metabolism. We propose to 
develop a rat model that will allow us to implement intracerebral monitoring techniques during 
paroxysmal episodes using implantable biosensors. The project will consist of characterizing 
this rat model carrying the E815K variant of the ATP1A3 gene. We will assess the animals’ 
general behavior, their locomotor activity, and the presence of paroxysmal plegic and dystonic 
episodes. In addition, we will record and characterize the presence of SDs in these rats. This 
new transgenic rat model will thus enable us to determine the mechanism with which the 
ATP1A3 gene mutations produce the phenotype of alternating hemiplegia and the role of SDs 
in this condition. 
 
Methods : behavioral video recordings, electro physiological recordings and signal processing 
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