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Thursday 4-5


Quiz 5


1. The following sequence was obtained for a polymorphic locus from 4 individuals.  Assume µ=10-6
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a) (1 point) Determine the number of segregating sites (S)
S = 4
b) (1 point) Calculate the average pairwise difference  (π)
 = 13/6
c) (1 point) Set up an equation to calculate Nπ
Nπ = (13/6)/(4)(10-6)(10)

d) (1 point) Set up an equation to calculate Ns
Ns = 4/(4)(10-6)(10)(1+1/2+1/3)
2.  (1 point) What is the difference between Mutation-Selection Balance and Mutation-Drift Balance?

Mutation-selection balance involves selection reducing the frequency of a deleterious allele while new mutations increase the frequency of the allele

Mutation-drift balance involves genetic drift tending to reduce the frequency of a neutral allele while new mutations increase the frequency of the allele

3.  In a population of beach mice, there is incomplete dominance for coat color.  Mice that are homozygous for A (AA) produce white fur.  Mice homozygous for B (BB) produce black fur.  Heterozygous mice (AB) produce grey fur.  Grey coat color provides mice with better camouflage and makes them more likely to survive and produce offspring.  On average, a grey mouse will produce twice as many offspring as a white mouse, and four times as many offspring as a black mouse.
a) (2 points) What are the relative fitnesses of the three genotypes (AA AB BB)?
AA w = .5

AB w = 1

BB w = .25
b) (2 points) What is equilibrium frequency of the A allele?
qe=.75/(.75+.5)=0.60

c) (1 point) What is the genotypic frequency of the AB genotype at equilibrium?

2(.60)(.40)=.48


