1. What is the difference between Mutation-Selection Balance and Mutation-Drift Balance?

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

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

2.  The following sequence was obtained for a polymorphic loci from 4 individuals.  Assume µ=10-6
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A. Determine the number of segregating sites (S)

4

B. Calculate the average pairwise difference  (π)

13/6

C. Set up an equation to calculate N π

(13/6)/[(4)( 10-6)*(10)]

D. Set up an equation to calculate Ns

4/[(4)( 10-6)(10)(1+1/2+1/3)]

3.  In a population of  frogs, mutations are shown to occur at a rate of 10-9 per site / generation.  The frogs are tetraploid (4n chromosomes) and have a population size of 1012.  

A.  If a random mutation occurred, what is the probability it will become fixed, assuming it is neutral.

   1/(4*1012)

B. At what rate (in generations) will neutral mutations become fixed into the population?

   10-9

