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Analysis of sleep disorder phenotypes in mouse models of Rett Syndrome for drug
discovery
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Rett syndrome (RTT) is a neurodevelopmental disorder mainly caused by
mutations in the gene encoding the transcriptional regulator Methyl-CpG-binding protein 2 (MeCP2),
located on the X chromosome. Many RTT patients have sleep problems, such as insomnia characterized
by difficulties initiating and maintaining sleep, prolonged night awakenings, and circadian sleep
disorders. However, little is known about neural mechanisms underlying the sleep-wake problems of
RTT. In this study, we found that Mecp2-null mice have sleep problems such as fragmented sleep and
abnormal sleep structure. In addition, MeCP2 deficiency affected the expression of several
neuromodulator genes in the hypothalamus. Among them, expression of Hcrt/orexin recptors gene was
reduced in Mecp2-null brain and hypocretin/orexin signals were attenuated in Mecp2-null mice. These
findings suggest that alteration of orexin signal transduction in Mecp2-null mice may be one of the
causes of sleep problems in Mecp2-null mice.
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