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Development of molecular therapy for epilepsy using knock-in rats and artificial
patient iPS cells with next generation methodologies
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Genetic abnormalities including some in two novel epilepsy genes have been
identified in epilepsy phenotypes using the next generation sequence. The molecular pathogeneses of
the epilepsy phenotypes have been also investigated with the genetic information available. Two
strains of rats bearing genetic mutations identified in human epilepsy have been genetically
engineered. Similarly, several strains of genetically engineered mice have been generated. The
molecular pathomechanisms of epilepsies have been investigated in vivo with the animals. Artificial
patient iPS cells harboring a mutation causing Dravet syndrome have been successfully generated.
With these cells, the underlying molecular pathomechanisms of Dravet syndrome have been uncovered.
With these ?enetically engineered animals and iPS cells, the development of novel therapies based
upon the molecular pathogeneses of epilepsies have been initiated and several candidate compounds
haven been found.
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