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Identification of a novel gene for early-onset epilepsy and elucidation of its
pathogenic mechanism
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In order to identify for novel candidate genes causing developmental and
epileptic encephalopathies, we searched for genetic mutations using whole-exome sequencing data of
6,045 patients. As a result, we detected de novo mutations in SEMA6B, a novel gene, in five
patients. These mutations resulted in a truncated protein and were all located in the last exon,
which was prevented nonsense mediated mRNA decay. The effect of the mutations was verified by an in
vivo model system using zebrafish, which mimicked neuronal abnormalities and myoclonus epilepsy-like

behavior in humans. Thus, we hypothesized that the production of an abnormal truncated form of
SEMA6B protein by the gene mutation is the cause of this disease.
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