
Genome 562 Population Genetics
Winter, 2015 J. Felsenstein

Homework 8

due March 4, 2015

Do these problems, and email the results (if you can, in a PDF or else in Word or .DOCX format).
Like all of the weekly homeworks this one totals 25 points and is due at the end of that day (at midnight).

1. (13 points) Use the computer simulation program PopG again. Simulate 100 populations, each
with size N = 100. The initial gene frequency of A should be zero, and the fitnesses of AA should
be 1.01, with the fitnesses of the other two genotypes being 1. Start with migration rates zero,
and mutation from A to a absent, but the mutation rate from a to A equal to 0.00001. Now report
on the following cases. You don’t need to print out selection graphs.

(a) These are 100 independent populations, and mutation is in only one direction. What is the
ultimate outcome going to be if we simulate long enough? Why?

(b) Is the outcome going to be the same when all three genotypes have fitness 1? Will it take
longer? About how long will it take to have half of the populations fixed for allele A (i.e., have
it have frequency 1 in those populations)? How long to fix all populations for allele A (just get a
rough idea –this may take too much simulating)?

(c) With the fitness of AA set to 1.01 again, how long will it take to fix half of the populations
for allele A? Fix all of them for allele A?

(d) Now try, for this selection case, increasing rates of migration, using rates 0.001, 0.002, 0.005,
0.01, 0.02, and 0.05. Report the time it takes to get half the populations fixed, and the time it
takes to get all of them fixed. Give a careful verbal explanation (at least a few sentences) of what
trend you see, and why this might be the case.

2. (12 points) Use Kimura’s formula for the fixation probability of an allele that is deleterious and
has multiplicative fitnesses, so that the fitnesses for AA, Aa, and aa are (1 − s)2 : 1 − s : 1. If
the deleterious allele has initial frequency 0.9 and if s = 0.1, in a population of size 10,000 what
is the probability that the deleterious allele fixes in the population (reaches frequency 1)?

How small does the deleterious effect have to be to allow the deleterious allele A to have a
probability 0.5 of being fixed? Is natural selection being more or less effective than you expected?
(I just want to know, no answer to that will be considered wrong).


