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Exploration of the integrated physiological mechanism of membrane excitability
regulation through analyses of disease-causing gene mutations
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In this study, we sought to elucidate the pathogenic mechanism of severe and

intractable epileptic disorders caused by gene mutations, including developmental and epileptic
encephalopathies (DEE), and to search for novel causative mutations. First, we succeeded in
generating genetically engineered mice with the same DEE-causing mutation we reported earlier in the
gene encoding the voltage-gated potassium channel KCNB1 (Kv2.1), and found that pyramidal neurons
in the cerebral cortex of these mice indeed exhibited a repetitive firing pattern different from
normal. Furthermore, through genetic analyses of the patients and functional analyses of the
mutations, we identified and reported four novel causative gene mutations.
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