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A new mouse model for severe myoclonic epilepsy in infancy :
positional cloning of the causative gene and pathological analysis
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Summary

A new mouse model for severe myoclonic epilepsy in infancy :
positional cloning of the causative gene and pathological analysis

Yoshibumi Matsushima

Severe myoclonic epilepsy in infancy (Dravet syndrome), first described by Dravet in 1982,
is a form of intractable epilepsy accompanied by severe mental retardation. Effective treatment
methods and pharmacological agents are currently lacking and a spontaneous model for this
condition is not yet established.

In this context, we established a mutant mouse line spontaneously developing unusual
neurological signs like Dravet syndrome. The homozygotes died 15 days after birth.
Subsequently, we identified the mutant gene sodium channel voltage-gated type 1 alpha (Scnla)
on mouse chromosome 2 as the causative factor.

Since human SCNI1A is the main causative gene for Dravet syndrome, the possibility of using
this mutant mouse as a model for human Dravet syndrome was strongly suggested. The mouse
model showed simple Mendelian inheritance of the autosomal dominant type, as seen in human
Dravet syndrome. The causative gene of the Dravet syndrome mouse Scnla is an insertional
mutation, approximately 9 kb in size, located on Exon 14. From electroencephalogram
measurements, the spike-wave foci are presumably in the vicinity of the right occipital lobe.

Currently, we are in the process of generating Dravet syndrome congenic lines from multiple
mouse lines with different genetic backgrounds, to establish models suited for individualized
medical care. By exploiting the differences between these lines, these models can be useful to
identify factors associated with early mortality, response to seizure-inducing agents, genetic
diagnosis, and drug development.

Ann.Rep.Jpn.Epi.Res.Found. 2015 ; 26 : 69-76
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