Figure 15.19 A Heterozygote Mating Advantage
Multiallelic polymorphisms of the enzymes at the phosphoglucose isomerase (PGI) locus are common in Colias butterflies in nature. Previous studies demonstrated that flight ability of Colias butterflies depends on the presence of particular PGI alleles and that heterozygotes can fly farther under a broader range of temperatures than homozygotes. These findings led Watt and colleagues to hypothesize that heterozygous male Colias butterflies would have better mating success in nature than homozygous males. To test this prediction, they captured butterflies in the wild, determined their genotypes, allowed females to lay eggs in captivity, and determined the genotypes of their offspring. These data allowed them to determine the genotype of the fathers and, therefore, measure mating success rate. They found that in two different species of butterflies, Colias eurytheme and Colias philodice, the heterozygous males represented only 46 percent and 54 percent, respectively, of the flying population. In contrast, these same males accounted for 72 percent and 80 percent, respectively, of successful matings. These data are consistent with the hypothesis that heterozygous males have a mating advantage over homozygous males. An additional example of a mating advantage attributable to genotype is found in Drosophila melanogaster. J. Rendel (1951) and M. Jacobs (1961) independently described the influence of light on mating behavior of ebony and non-ebony Drosophila melanogaster. Both researchers found that ebony flies showed greater sexual activity in the dark as compared to the light, while non-ebony flies showed greater sexual activity in the light as compared to the dark. In 1978, C. Kyriacou and colleagues demonstrated that flies heterozygous for ebony appear to have a selective advantage over both homozygotes. The ebony gene encodes the enzyme N-β-alanyldopamine (NBAD) synthetase that converts dopamine to NBAD, which is subsequently oxidized to produce a yellowish pigment. In ebony mutants, the body color of the fly varies from black to slightly darker than wild-type, depending on the allele.
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