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            Abstract
Common diseases are often complex because they are genetically heterogeneous, with many different genetic defects giving rise to clinically indistinguishable phenotypes. This has been amply documented for early-onset cognitive impairment, or intellectual disability, one of the most complex disorders known and a very important health care problem worldwide. More than 90 different gene defects have been identified for X-chromosome-linked intellectual disability alone, but research into the more frequent autosomal forms of intellectual disability is still in its infancy. To expedite the molecular elucidation of autosomal-recessive intellectual disability, we have now performed homozygosity mapping, exon enrichment and next-generation sequencing in 136 consanguineous families with autosomal-recessive intellectual disability from Iran and elsewhere. This study, the largest published so far, has revealed additional mutations in 23 genes previously implicated in intellectual disability or related neurological disorders, as well as single, probably disease-causing variants in 50 novel candidate genes. Proteins encoded by several of these genes interact directly with products of known intellectual disability genes, and many are involved in fundamental cellular processes such as transcription and translation, cell-cycle control, energy metabolism and fatty-acid synthesis, which seem to be pivotal for normal brain development and function.
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                        Known and novel intellectual disability genes form protein and regulatory networks.
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Genes in intellectual disability
Although many gene defects have been identified for X-linked early-onset cognitive impairment, or intellectual disability, much less is known about genetic determinants of its autosomal recessive forms, which are more common. In a systematic attempt to shed more light on the molecular causes of the condition, homozygosity mapping, exon enrichment and next-generation sequencing were performed in 136 consanguineous families with the condition. Fifty novel candidate genes involved in intellectual disability were identified, as well as new mutations in several genes that had previously been implicated in neurological disorders. Many of the novel candidates interact with known intellectual-disability gene products and are predicted to act in processes that are vital for normal brain development and function.
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