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Pathomechanisms of developmental epileptic encephalopathy caused by CDKL5/CDKL3
mutations and development of the gene therapy
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Several AAV vectors expressing hCDKL5 driven by the Synl promoter were

generated to assess the efficiency of CDKL5 gene replacement by systemic AAV administration into the
brains of Cdkl5 KO mice.
Cdkl5 kinase-dead knock-in mice were generated to model the CDKL5 missense mutations resulting in
deletion of CDKL5 kinase activity. We identified abnormal phenotypes of the kinase-dead knock-in
mice by comprehensive behavioral testing, impaired functional connectivity in the cerebral cortex by
in vivo wide-range calcium imaging, and abnormalities in the gamma wave power spectrum by
electroencephalography (EEG) analysis.
As a proof-of-concept, we ?enerated CdkI5 K42R(kinase-dead)-to-WT FLEx knock-in mice, a mouse model
that allows CDKL5 gene replacement at any time by administration of tamoxifen.
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