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GABAergic synapses as possible targets
of Autism Spectrum Disorders

Enrico Cherubini
Direttore scientifico dell’European Brain Research Institute (EBRI), Roma

Early in posinatal life, Y-aminobutyric acid (GABA), the primary inhibitory fransmitter in adulthood,
excites targeted nevrons by an outwardly directed flux ofchloride which results from the unbalance
between thecation—chloride cotransporters NKCC1 and KCC2, involved in chloride uptake and
extrusion, respedively. The depolarizing adion of GABA leads to intracellular calcium rise through
voltage-dependent caldum channels and /or N-methyl-D-aspartate receptors. GABA-mediated
caldum signals regulate a variety of developmental processes from cell proliferation migration,
differentiation, synapse maturation, and neuranal wiring. Therefore, it is not surprising that some
forms of neuro-developmental disorders such as autism spedrum disorders [ASDs) are assodated
with alterations of GABAergic signaling and impairment of the excitatory /inhibitory balance within
selective neuronal dircuits.

ASDs comprise a heterogeneous group of neuro-developmental disorders, mainly of genetic origin,
charaderized by impaired sodal interadions, communications defidts, sterectyped and repetitive
behaviors. In rare cases, monogenic heritable forms, assodated with single mutations in genes
invalved in synaptic function have been identified. One of these, the R451C mutation of the gene
encoding for Neurcligind (NLG3), has been found in patients with familial forms of ASDs. NLGs are
postsynaptic adhesion molecules that interading with their presynaptic pariners neurexins ensure
trans-synaptic signaling and synapse’s stability. Animals carrying this mutation (NL3F431C knodk-in
mice) exhibit impaired sodal behavior, reminiscent of those obhserved in ASD patients. In addition
these mice present major alterations in GABAergic signaling and synaptic plostidty processes.
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