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Elucidation of the neural circuitry mechanism causing brain dysfunction in
MICPCH syndrome due to X chromosome inactivation.
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MICPCH syndrome is a neurodevelopmental disorder characterized by cerebellar

hypoplasia. It is known to be caused by heterozygosity of the CASK gene on the X chromosome. In
this study, we investigated how X chromosome inactivation is involved in cerebellar hypoplasia using

mouse models. By crossing CASK knockout mice with Hprt-eGFP mice, in which the EGFP expression
cassette is on the X chromosome, we differentiated between CASK positive and negative neurons in the

CASK heterozygote knockout brains. We also conducted cerebellar granule cell culture experiments to

investigate the molecular mechanism involved in cerebellar hypoplasia. Through these experiments,
we found that CASK deficiency caused apoptosis in cerebellar granule cells in a cell-autonomous
manner. Additionally, we discovered that the disruption of CASK and Liprin-a2 binding caused by
mutations within the CaMK domain of CASK is involved in the molecular mechanism underlying
cerebellar hypoplasia in MICPCH syndrome.
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