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            Abstract
Structural variations of DNA greater than 1 kilobase in size account for most bases that vary among human genomes, but are still relatively under-ascertained. Here we use tiling oligonucleotide microarrays, comprising 42â€‰million probes, to generate a comprehensive map of 11,700 copy number variations (CNVs) greater than 443 base pairs, of which most (8,599) have been validated independently. For 4,978 of these CNVs, we generated reference genotypes from 450 individuals of European, African or East Asian ancestry. The predominant mutational mechanisms differ among CNV size classes. Retrotransposition has duplicated and inserted some coding and non-coding DNA segments randomly around the genome. Furthermore, by correlation with known trait-associated single nucleotide polymorphisms (SNPs), we identified 30 loci with CNVs that are candidates for influencing disease susceptibility. Despite this, having assessed the completeness of our map and the patterns of linkage disequilibrium between CNVs and SNPs, we conclude that, for complex traits, the heritability void left by genome-wide association studies will not be accounted for by common CNVs.
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                    Figure 1: 
                        Overview of experimental strategy for CNV discovery and genotyping.
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Figure 2: 
                        Functional impact of CNVs by type, frequency and population.
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Figure 3: 
                        DNA sequence context enrichments around CNV breakpoints.
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Figure 4: 
                        Circular map showing the genomic distribution of different classes of CNVs and their population differentiation.
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Figure 5: 
                        Population properties of CNV show functional impact.
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                Data deposits

                The CNV discovery and CNV genotyping data are available at ArrayExpress (http://www.ebi.ac.uk/microarray-as/ae/) under accession numbers E-MTAB-40 and E-MTAB-142, respectively. Normalized CNV discovery data are available at http://www.sanger.ac.uk/humgen/cnv/42mio. CNVs are displayed at the Database of Genomic Variants (http://projects.tcag.ca/variation). CNV locations and genotypes are reported in Supplementary Tables 1 and 2.
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        Editorial Summary
Major CNV data sets
Copy number variations or CNVs are a common form of genetic variation between individuals, caused by genomic rearrangements, either inherited or due to de novo mutation. A major collaborative effort using tiling oligonucleotide microarrays and HapMap samples has generated a comprehensive working map of 11,700 CNVs in the human genome. About half of these were also genotyped in individuals of different ancestry â€” European, African or East Asian. Thirty loci with CNVs that are candidates for influencing disease susceptibility were identified. Published online last October, this vast data set is a landmark in terms of completeness and spatial resolution, and as John Armour wrote in News & Views, is likely to stand as a definitive resource for years to come. This resource is the main focus of a new genome-wide association study, from the Wellcome Trust Case Control Consortium, of the links between common CNVs and eight common human diseases. Providing a wealth of technical insights to inform future study design and analysis, the Wellcome study also implies that common CNVs that can be genotyped using existing platforms are unlikely to have a major role in the genetic basis of common diseases.
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