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mRNA-Seq analysis in KCNQ2-related epilepsy model mice and the exploration of
novel therapeutic drug candidates for KCNQ2-EE

Shibata, Mami
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KCNQ2 gene encodes potassium channel subunits Kv7.2, which form
heterotetrameric Kv7.2/Kv7.3 channel with Kv7.3 (encoded by KCNQ3 gene). Kv7.2/Kv7.3 channels are
highly expressed in the brain, are enriched at the axonal initial segment, suppressing neuronal
excitability. Mutations in KCNQ2 gene commonly cause two types of epilepsy: Self-limited Benign
Familial Neonatal Epilepsy (SFNE) and Epileptic Encephalopathy (EE), with the haplo-insufficient and

dominant-negative effects on Kv7.2/Kv7.3 channels, respectively. However, in this study, we
uncovered that transcriptional patterns of hippocampus were different between SFNE and KCNQ2-EE in
model mice, especially of the expression levels of Kcng2 were less in KCNQ2-EE mice compared with
those in control litters, through all postnatal ages. These findings would provide insight into the
development of novel therapeutics for KCNQ2-related epilepsy.
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