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Evolution of Olfaction Genes

Gene duplication generates functional redundancy, as it is often not advantageous to have two identical genes. In other words, mutations disrupting the structure and function of one of the two genes are not deleterious and are not removed by selection. Gradually, the mutation-containing gene becomes a pseudogene, which is either unexpressed or functionless, an evolutionary fate1 that has been shown by [...] genomic analysis. After a long time evolutionarily speaking, pseudogenes will either be deleted from the genome or become so diverged from the parental genes that they are no longer identifiable. [...] Pseudogenization, the process by which a functional gene becomes a pseudogene, usually occurs in the first few million years after duplication if the duplicated gene is not under any selection.

Nevertheless, some duplicated genes had been maintained in the genome for a long time for specific functions, before recently becoming pseudogenes because of the relaxation of functional constraints2. For example, the size of the olfactory receptor gene family (≈1000) is similar in humans and mice, but the percentage of pseudogenes is ≈60% in humans and only 20% in mice. Many olfactory receptor genes have become pseudogenes since the origin of hominoids. This is probably related to the reduced use of olfaction in hominoids, which can be compensated for by other sensory mechanisms, such as better vision.
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1fate : devenir, destin 
2relâchement de contraintes fonctionnelles
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