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Evolution of duplicated genes under the pressure of gene conversion

Gene duplication is considered to be a source of genome evolution. It is considered
that duplicated genes can obtain a new functional mutation because of their
redundancy. This neofunctionalization process is one of the main process for
genome evolution.

Although the importance of gene duplication has been well recognized, the
evolutionary process is not fully understood yet because the process is so
complicated that the traditional population genetics theory is infeasible. Thus, we
performed simulation to study the evolutionary process.

Our simulation study brought out very unique aspects of duplicated genes: the
violation of the molecular clock and the distinctive distribution of divergence.
Because gene conversion between duplicates suppresses two regions to diverge, the
amount of mutations between duplicates are not proportional to time. Instead, two
regions keep high homology for a very long time.

If an functional mutation arises on one gene and if the combination of the original and
the neofunctional alleles provides selective advantage, the combination of two
functional alleles prevails in a population. Gene conversion event on the
neofunctional site is suppressed because such conversion event erases selective
advantage. As a result, a distinctive spacial distribution of divergence are observed
around the neofunctional mutation. Because this distribution is distinctive and limited
to the neighborhood of the neofunctional mutation, the pattern can be used as a good
indicator to find neofunctionalization event. = We confirmed the pattern of
polymorphism on human opsin gene agrees with the pattern expected from our
simulation study.
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