1. Consider a flower-color polymorphism in a normally outcrossing species of plan with
allele (R) conferring red color and (r) conferring white. R is completely dominant to r.
In a random sample of 250 individuals, 10 are scored as having white flowers.
a. How might you estimate the frequencies of the two alleles at this locus?
b. What assumptions need to be met to acquire such estimates?
c. If these assumptions are met, what are the expected frequencies of the three

genotypes in the population?
d. How many of the remaining genotypes would you expect to find?
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2. Glaucoma occurs in individuals that have alleles D4 and Dy7 (out of 20 different alleles in
the population). If the frequency of these two alleles in the population is 0.0006 and 0.1,
respectively, what is the probability that your new baby will possess this particular
genotype? Assume that we do not know either parents genotype.
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3. Kettlewells (1973) classic mark-recapture study in England of industrial melanism in
peppered moths (Biston betularia) demonstrated strong directional selection against the
light colored phenotype. Since that time the levels of airborne pollutants have decreased.
To test whether the level of selection has changed you conduct a similar experiment in
North American moth species. Use the data from your mark-recapture experiment (given
below) to answer the following questions. Assume that wing coloration is controlled by a
single locus with two alleles (C and c) and that you can directly infer the underlying
genotype of an individual by its color.

Dark wings = homozygote dominant
Medium wings = heterozygote
Light wings = homozygote recessive

Genotype Marked Sample Recaptures expec -l—ed Sucv Rote CO/ E
ccC 250 75 125 0.6

Ce 500 225 250 0.9

ce 250 200 )5 ) b

Total 1000 500 //,‘j
a) What is the survival rate for each genotype?
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b) What are the selection and dominance coéfficients?
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¢) Assuming the frequency of the dark allele Athis population is freq =p=0.5 what
. wi is the population mean fitness?
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4. A population of lab mice has been bred in the lab for approximately 500 generations.
This population consists of 3 morphs with that have different coat colors, with brown
being homozygous dominant, gray being heterozygous, and white being homozygous
recessive). The two alleles associated with these phenotypes are B and b, with B being
completely dominant to b. The genotype frequencies of these morphs are BB = 0.27, Bb
=0.63,and bb=10.1.

/ a. Given the genotype frequencies what are the allele frequencies in this population?
b. If the mutation rate of B to b is 0.000017 and b to B is 0.00032, what will the

frequencies of each of these alleles be after 3 generations (assuming no other

/ factor is influencing allele frequencies)?

c. If these mutations rates don’t change, will the allele frequenices continue to
change in this population indefinitely? Why or why not?

d. If these allele frequencies will not change indefinitely, what will each frequency
be when back mutation finally counterbalances forward mutation?
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