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Elucidation of the pathogenesis of the pediatric intractable epilepsy using
human cerebral and midbrain organoids
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Recently, three-dimensional in vitro human brain models derived from human
pluripotent stem cells, brain organoids, have been developed. Brain organoids technologies are
thought to be useful for research on pediatric neurological disorders, such as epilepsy. The aim of
this study was to elucidate the pathogenesis of Mowat-Wilson Syndrome using human brain organoids of

cerebrum and brainstem. MWS is one of the pediatric intractable epilepsy due to deficits of ZEB2
(zinc finger E-box-binding homeobox 2) gene. We established a method to induce brainstem organoids.
Various methods, such as immunohistochemistry and single-cell RNA-sequencing, suggested that
brainstem organoids mimic the structure of human brainstem. We developed the ZEB2 knock-out human
brain organoids of cerebrum and brainstem, and performed morphological analysis and quantitative
PCR. These results suggested that brain organoids might be useful model to elucidate the
pathogenesis of the pediatric neurological disorders.
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