
Genome 562 Winter, 2013
Population Genetics J. Felsenstein

Homework no. 9
Due Friday, March 15

... and please be prompt with the homework as I want to get it finished soon after the
last class.

Also: an important request: please write an address, preferably a campus box
number, above near your name. I will return the homeworks by mail, and UW
campus mail is easiest.

1. (13 points) Suppose that the fitnesses at a locus for AA, Aa, and aa are respectively
1− 2s : 1− s : 1. If s = 0.1 and there is mutation from a to A at rate 10−3, and back
mutation from A to a at rate 10−4, about what would be expect the equilibrium gene
frequency to be for the deleterious allele A in an infinite population? You don’t need to
get the full solution, just a good approximation.

In a finite population, how much will the frequency of the deleterious allele vary around
this? You should use PopG and run 100 or 200 lines, each with this pattern of mutation
and selection. Start with different initial gene frequencies and run until you get similar
results. As the program does not show you the average gene frequencies of the lines,
you can roughly tell how variable the outcome is by the fraction of lines that have lost
A.

Try different population sizes. How large a population size is necessary to have the gene
frequencies stay close to the equilibrium gene frequency, as judged by their not having
lost A? What are the values of 4Nu and 4Ns needed to have the gene frequency be close
to the equilibrium value?

Does the rate of back mutation make much difference? Why or why not?

2. (12 points) For four samples of a chromosome, each with two loci, A and B, that we are
following, draw a coalescent tree that includes a single recombination event, such that
the common ancestor at locus A is at a different time than the common ancestor at
locus B. Is that always the case on any two-locus coalescent? Indicate on each branch
of the coalescent which locus or loci that end up in the sampled chromosome copies are
inherited along that branch. Note that you do not need to specify which alleles at the
loci are present.

Also write out the two coalescent trees for the individual loci. Hint – look in the course
text in Chapter X at the section on coalescents with recombination.

Note: since the second question involves drawing a figure, you do not need to
turn it in by computer: on paper is fine.


