
Genome 562 Winter, 2013
Population Genetics J. Felsenstein

Homework no. 3
Due Wednesday, January 30

1. (12 points) It has become popular in experimental studies of the fitness effects of
mutations in proteins to produce a population of mutants in the lab, letting it reproduce
for one (or more) generations, and then comparing large samples of genotypes before
and after. Suppose that we use one generation of reproduction, and our organisms are
haploid.

If the frequencies we see of genotypes A1, A2, A3 and A4 before reproduction are 0.30,
0.20, 0.20, and 0.30, and after one generation we see 0.25, 0.25, 0.30, and 0.20,

(i) What should be our estimates of the fitnesses of the four genotypes? Explain your
logic.

(ii) Are these relative or absolute fitnesses? Why?

(iii) If instead two generations have elapsed between these samples, what should be our
estimates of the fitnesses?

2. (13 points) An insect species has three genotypes at a locus AA, Aa, and aa. In the
spring, the probability that individuals of these three genotypes survive until summer
are 0.9, 0.8, and 0.5. If they do, then in the summer these survivors have probability of
surviving until fall of 0.6, 0.7, and 0.8. After that they mate randomly and reproduce,
the offspring going into hibernation until spring. There are no fertility differences of the
genotypes.

(i) Start with gene frequency p of A, and derive an equation for the gene frequency in
the next generation (p′) in terms of these viabilities and p.

(ii) Suppose that after surviving the spring (or not), the insects mate randomly at the
start of the summer, and the summer viabilities are for that new summer generation
(which in turn then mate randomly in the fall, just as the previous case did). Derive
the equations for the change of gene frequencies over the course of a year.

Are these two cases exactly equivalent? Check that by starting with some gene frequency
and seeing whether they reach exactly the same gene frequency in the fall. Show me.


