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Intractable epilepsies and epileptic encephalopathies (EEs) develop not only refractory seizures,
but also severe intellectual disability and impairment of motor development, resulting in
impairing quality of life for patients and their families. Underlying cause for EEs had not been
known for a long time. In this study, we carried seven previous studies of the Health and Labour
Sciences Research Grant (Epileptic encephalopathies, Porencephaly, Aicardi syndrome,
Intractable brain malformations, Coffin-Siris syndrome, Landau-Kleffner syndrome, Perisylvian
syndrome) further and newly included three diseases (Focal cortical dysplasia (FCD),
Hypothalamic hamartoma, Megalencephaly-related disorders) to reveal the genetic etiologies
and molecular mechanisms of them. Our final goals are to hunt the novel therapeutic methods
and to realize the precision medicine with the existing drugs. Major strategies to achieve the
purpose mentioned above are 1) Nationwide sample collection in collaboration with more than
1000 members of pediatric neurologists network (Zao seminar) as well as worldwide request and
2) the most advanced whole exome sequencing in cooperation with one of gene analysis centers
(Yokohama City University). We collected 1162 DNA samples and performed whole exome
sequencing in 529 cases of epileptic encephalopathies, in which of 253 cases (47.8 %) genetic
etiologies have been identified. They are top-class numbers for sample collections and mutation
detection ratio. We also revealed novel causative genes, such as KCNB1, SLC12A5 and PIGG for
epileptic encephalopathies, 7BCD for neurodegenerative disease with refractory epilepsy, in
addition to somatic mosaic mutations of M7TOR and GLI3/OFDI in surgically-resected brain
samples of FCD type 2 and hypothalamic hamartoma, respectively. The numbers of newly
identified genes including their functional analyses are ongoing or planned in this study reached
to 15, which is one of the highest performances in the world. We identified increased activity of
mTOR in FCD type 2, hence we planned an investigator-initiated clinical trial for intractable
epileptic seizures in patients with FCD type 2 using a mTOR inhibitor, which is the first in the
world. We have written the protocol and the documents for informed consent or assent. We
registered 716 patients’ clinical information in the phenotype-genotype database for epileptic
encephalopathies. Previously-reported basic and clinical information for each causative gene,
such as ARX, STXBPI1, SCNi1A, PCDH19, SLC1A2, and GABRBS3, were summarized as clinical

practice guidelines.
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