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Autism and Schizophrenia are the two neuropsychiatric disorders with the highest genetic liability.  Although both disorders are distinct clinical entities, recent studies indicate that they share some genetic susceptibility factors.  This article discusses some rare recurrent chromosomal rearrangements that occur in both disorders, and one particular gene and its family of associated proteins directly implicated in autism and schizophrenia by recent genetic studies.
The recent large copy number variation (CNV) studies in autism have changed the research community’s view of the genetics of autism.  For decades, the hypothesis was that autism was caused by many common gene variants of small effect, acting together in the individual to produce a clinical phenotype.  The current view, informed by the recent identification of several hundreds of different autism-specific deletions and duplications, is that rare heterogeneous variants with relatively high effect size are also part of the big picture, probably more so than ever expected.  Many of these various autism candidate genes however, converge onto a limited number of biological processes at the cellular level, including pathways of neurodevelopment and synapse functions.
A similar picture is emerging through recent genetic studies of schizophrenia.  22q11.2, of which deletions can cause a very variable phenotype including velocardiofacial syndrome, is the best-known region predisposing to both autism and schizophrenia.  A substantial number of patients with this deletion are diagnosed with autism in childhood, and as much as 30% of individuals develop schizophrenia in adulthood.  Recent copy number variation studies of schizophrenia have identified 3 additional regions in which deletions are significantly associated with the disorder, even though each deletion is very rare.  These regions are 1q21.1 (0.02% in patients compared to 0.0% in controls), 15q11.2 (0.55% vs 0.19%) and 15q13.3 (0.17% vs 0.02%).  These 3 regions were already known to autism researchers to be associated with autism, even though they are also rare in autism as well.
One gene that has recently been directly implicated in both autism and schizophrenia is contactin (CNTN)-associated protein-2 (CNTNAP2).  CNTNAP2 has been implicated in autism susceptibility through linkage studies, gene candidate association studies, and more recently copy number variation studies and direct mutation detection via sequencing.  Recently, this gene was also implicated in the pathogenesis of schizophrenia through 2 studies that reported overlapping deletions in the gene.  CNTNAP2 is also implicated in other neuropsychiatric diseases.  Common variants have been associated with specific language impairment, and homozygous mutations cause the cortical dysplasia-focal epilepsy syndrome.  These novel findings implicate the protein encoded by this gene, and the proteins it interacts with, in the pathogenesis of autism and schizophrenia, and possibly other neuropsychiatric disorders as well.
Briefly, the CNTNAP2 protein is a member of the neurexin family, another family of proteins recently implicated in neuropsychiatric disorders and developmental delay.  There are 5 CNTNAP genes in humans, whose proteins complex with CNTNs, neural recognition proteins.  Complexes of CNTNs and CNTNAPs function as receptor-signalling units and are thought to mediate neuron-glial cells interactions, as well as neuronal migration and dentritic orientation.  Other members of the contactin family have been identified as probable players in the etiology of autism, through mutations and copy number variation.  
In conclusion, we are discovering more and more candidate genes for different neuropsychiatric diseases, and some of the genes and regions implicated are common between conditions.  This overlap indicates that different clinical psychiatric entities can arise from similar neurodevelopmental vulnerability, or even share pathogenic mechanisms that lead to differing behavioural phenotypes.  With more research, we might one day come to rethink certain psychiatric conditions in terms of altered biological pathways, and redefine clinical entities.  
