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Chromosomal imbalances are frequently found in patients affected with ASDs.  In the past, such abnormalities were always found using karyotyping and FISH and were detected in about 7% of patients.  More recently, smaller copy number variants (CNVs), not otherwise detectable using these traditional methods, have been detected using whole-genome arrays.  Among these newly identified CNV is a deletion at 16p11.2 spanning approximately 500kb that is found in approximately 0.5% of individuals and 0.01% of controls, making it the second-most prevalent chromosomal change in autism after 15q11-q13 duplications, found in around 1%.  The reciprocal 16p11.2 duplication is also found in around 0.5% of autistic individuals, but its association with the disorder seems to be weaker since a higher number of controls also carry it (0.04%).  Interestingly, the duplication has been found in 2.4% of people with childhood-onset schizophrenia and 0.07% of people with bipolar disorder.  Both the deletions and duplication have been found in individuals with idiopathic mental retardation.
The sequence that is deleted or duplicated contains 24 genes.  Losses (and possibly gains) of these genes could directly contribute to the autism phenotype by affecting dosage-sensitive genes in the region, or directly disrupting them, or even unmasking recessive alleles on the other chromosome in the case of a deletion.  In patients without CNVs at this location, common or rare sequence variants in one or more genes or the region could be risk factors for autism.  This study identified 8 candidate genes for follow-up, and investigated possible association of common and rare variants with the autism phenotype.
The investigators studied SNPs (single nucleotide polymorphisms) for their association with the autism phenotype using 3 different array platforms and a little under 2000 individual samples.  They identified one common variant that seemed to be associated with ASDs, but when they used a different algorithm the association disappeared.  They then looked for rare variants that could confer an increased risk for autism.  By sequencing the 8 genes, they found 26 autism-specific variants.  13 were within the exons of the genes (the part that makes the protein) and 13 were in the promoter regions of the genes (the part that controls the expression of the gene by getting targeted by proteins known as transcription factors, which when bound to promoter, will direct the gene to be expressed or repressed).  
One rare variant that was uncovered many times was in the SEZL2 gene.  This variant, which changes one amino acid in the protein for another, was found to be significantly associated with autism in a sample of patients and controls, but the association was not replicated when a different group of patients and controls was interrogated.  SEZL2 is a very interesting candidate gene that is expressed in mice and humans in the developing embryo and demonstrates high CNS-specific levels of expression. Follow-up investigations are needed, including replication studies for this particular association and functional experiments to evaluate the effect of the SNP on protein levels, expression or function and its possible involvement in disease risk.
Screening for rare variants in the other 7 genes also provided some interesting results.  One amino acid substitution was predicted to affect protein function of the brain-specific synaptic vesicle-associated protein DOC2A.  This protein is thought to serve as a calcium sensor in neurotransmitter release.  There was also a DOC2A promoter variant that is predicted to alter the binding sites for several brain-expressed transcription factors.  
In conclusion, the authors report an analysis of common and rare variation in the 16p11.2 region and although their results are not strongly compelling for the involvement of common and rare variation in those 8 genes, further studies are needed to elucidate the roles that these 8 genes could play in susceptibility to autism.  The investigators suggest that there is a possibility that losses and possibly gains of the interval, which contains many genes, is a more significant risk factor for autism rather than molecular variants in any one of these genes.  It is also possible that other genes in the area, which were not investigated in this study, are involved.  
