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            Abstract
Mutations in the X-linked MECP2 gene, which encodes the transcriptional regulator methyl-CpG-binding protein 2 (MeCP2), cause Rett syndrome and several neurodevelopmental disorders including cognitive disorders, autism, juvenile-onset schizophrenia and encephalopathy with early lethality. Rett syndrome is characterized by apparently normal early development followed by regression, motor abnormalities, seizures and features of autism, especially stereotyped behaviours. The mechanisms mediating these features are poorly understood. Here we show that mice lacking Mecp2 from GABA (Î³-aminobutyric acid)-releasing neurons recapitulate numerous Rett syndrome and autistic features, including repetitive behaviours. Loss of MeCP2 from a subset of forebrain GABAergic neurons also recapitulates many features of Rett syndrome. MeCP2-deficient GABAergic neurons show reduced inhibitory quantal size, consistent with a presynaptic reduction in glutamic acid decarboxylase 1 (Gad1) and glutamic acid decarboxylase 2 (Gad2) levels, and GABA immunoreactivity. These data demonstrate that MeCP2 is critical for normal function of GABA-releasing neurons and that subtle dysfunction of GABAergic neurons contributes to numerous neuropsychiatric phenotypes.
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                    Figure 1: 
                        Viaat-Mecp2
                        âˆ’/y
                         mice lose MeCP2 in GABA
                        +
                         neurons and develop stereotypies, self-injury and compulsive behaviour.
                      [image: ]


Figure 2: 
                        MeCP2 deficiency in GABAergic neurons causes several Rett syndrome-like features.
                      [image: ]


Figure 3: 
                        Loss of MeCP2 in inhibitory GABAergic neurons compromises respiration and survival.
                      [image: ]


Figure 4: MeCP2 deficiency in GABAergic neurons reduces  Gad1, Gad2  and GABA levels.[image: ]


Figure 5: 
                        MeCP2 deficiency in GABAergic neurons results in reduced mIPSC quantal size in cortical layer 2/3 and striatal neurons, EEG hyperexcitability and impaired hippocampal LTP.
                      [image: ]
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        Editorial Summary
The GABAergic system in Rett syndrome
Rett syndrome, a neurodevelopmental disorder with autistic features, is caused by mutations in the methyl-CpG-binding protein 2 gene (MECP2). A number of mouse models with full and cell-type specific deletions of Mecp2 have been generated, but show only a subset of the signs of Rett syndrome. Now Huda Zoghbi and colleagues report that mice with selective deletion of MeCP2 in GABAergic neurons show not only impaired GABAergic function, but capitulate many of the key features of Rett syndrome. The finding that disturbance of inhibitory neurons causes a variety of neuropsychiatric phenotypes suggests that the GABAergic system may be a promising target for therapeutic intervention.
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