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Muller’s ratchet is a model for the progressive loss of fitness in populations in which recom-
bination is either absent or ineffective (e.g., because of inbreeding). Because mutations are more
likely to be harmful than beneficial, most individuals will carry some number of deleterious
mutations. Whereas recombination between individuals carrying different sets of harmful muta-
tions can regenerate highly fit genomes in outcrossing populations, loss of the most fit classes of
genomes will be effectively irreversible in a population in which recombination is suppressed. If
unchecked, this process may facilitate genome deterioration, as observed in non-recombining sex
chromosomes, organelle genomes, and some bacterial endosymbionts and parasites, and might
ultimately lead to extinction.

It has recently been proposed that intergenic gene conversion may rescue gene families from
the degenerative effects of the ratchet. Gene conversion is a process closely related to recombi-
nation which allows parts of one sequence to be copied to a second, similar sequence. Although
meiotic conversion will be suppressed in inbreeding populations, conversion between similar
genes which are present in multiple copies within the same genome can still occur and may
repair ’broken’ members of the family. Of course, because gene conversion can also increase the
number of copies of a deleterious mutation, it has also been suggested that conversion may have
no effect on, or even accelerate, Muller’s ratchet.

The aim of this project will be to test these verbal accounts of the effect of the gene con-
version on Muller’s ratchet with explicit models. The initial step will be to simulate the ratchet
in a two gene family with different rates of gene conversion and different modes of sleection.
We will also attempt to interpret these empirical results using simple heuristic models of the
ratchet in a multigene family. This project would best suit a student with a keen interest in
evolutionary genetics and good programming skills.
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