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During synapse formation, axons establish highly specific connections with appropriate postsynaptic specializations. Cell adhesion molecules, such as postsynaptic neuroligins and their presynaptic partners, neurexins, are thought to play a crucial role in this process. Here we investigated the localization of neuroligin-2 (Nlg2) in the cerebellar cortex of adult rats and mice, as well as during synapse formation. Using confocal microscopy, we found that Nlg2 is clustered selectively at GABAergic synapses established by cerebellar interneurons with Purkinje cells. Nlg2 clusters were absent from glutamatergic synapses. During development, Nlg2 clusters were found at postsynaptic sites containing the scaffolding protein gephyrin, and facing GABAergic axon terminals stained for glutamic acid decarboxylase (GAD). The large majority of GAD-positive terminals faced Nlg2 clusters, suggesting that the recruitment of pre- and postsynaptic molecules at nascent synapses is a rapid process. We next investigated the distribution of Nlg2 in the cerebellum of knockout mice lacking the 1 subunit of GABAA receptors. In these animals, Purkinje cells lack functional GABAA receptors and show a strong reduction of dendritic synapses, whereas inhibitory synapses on the cell body are retained. We found that postsynaptic Nlg2 clusters were dramatically reduced in the molecular layer of 1 knockout mice, but were still present on the soma of Purkinje cells, indicating that the clustering of Nlg2 at postsynaptic sites does not require GABAA receptors. These findings indicate that Nlg2 is selectively localized in GABAergic synapses of the cerebellar cortex and that its localization depends on the presence of presynaptic axons. The early recruitment of Nlg2 at nascent synapses and its persistence in mature junctions suggest that this cell adhesion molecule may be required for the initial assembly of synaptic junctions, as well as for synapse maintenance and plasticity during adulthood.
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