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# 8. Age and sex effects on human mutation rates:
an old problem with new complexities
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Abstract:

It has been known for many decades that the mutation rate is higher in human males than in
females and increases with paternal age. The main explanation is the greater number of cell
divisions prior to sperm formation than prior to egg formation, and the older the male the more cell
divisions. This is true for base-substitution mutations, but small deletions are roughly equally
frequent in the two sexes. For any particular gene the sex and age dependence depend on the
ratio of mutations that are base-substitutions to those that are deletions.

There are, however, at least three loci at which practically all mutations are paternal. In each
of these the mutations occur at one or a small number of nucleotides. Recently it has been
possible to measure the mutation rate by examination of individual sperms. One hypothesis for
the high rate is that there is selection among the spermatogonial cells favoring the mutations,
which causes the appearance of a high mutation rate. The evidence for this hypothesis will be
presented.
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