
Genome 562 Population Genetics
Winter, 2015 J. Felsenstein

Homework 3

due January 28, 2015

Do these problems, and email the results (if you can, in a PDF or else in Word .DOC 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).

This one is some, but not too much algebra. Nothing like last week.

1. (13 points) An insect species has two generations per year, one in spring and one in fall. For a
locus with two alleles (A and a), the fitnesses are:

AA Aa aa
Spring: 1 1 0
Fall: 0 1 1

In between, of course, there is random mating (and the other Hardy-Weinberg assumptions except
for the unequal fitnesses).

If we start with gene frequency p of allele A at the beginning of the year, what will the gene
frequency be at the beginning of the next year? (You can use the equations for gene frequencies
for the recessive case in Section II.5 of the text. But be careful: in one generation you are following
the frequency of the dominant allele, and in the next the allele is the recessive allele. To get the
net result of the two generations of selection you need to substitute the gene frequency resulting
from selection in the spring into the equation for the fall. The resulting formula will be very
simple.)

Can you figure out what the equilibrium of that gene frequency will be? (This will require solving
a quadratic equation). Does the population remain at this gene frequency in summer as well?

How quickly is that equilibrium approached? Calculate a few generations from some starting gene
frequency and report what you see (no algebraic analysis needed for this).

2. (12 points) In consideration of mutation versus selection, one type of selection we will consider is
selection against a partially dominant allele. Let’s just consider one generation of selection (with
no mutation). Suppose we have three genotypes AA, Aa, and aa, with an initial gene frequency
of a of 0.0001. Starting at Hardy-Weinberg proportions, if the viabilities of the genotypes are 1 :
0.99 : 0.1, then ...

... of all of the deaths from this selection, what fraction of all individuals are aa individuals who
die? What fraction are heterozygotes who die? What fraction of all deaths are in heterozygotes?
(This problem does not require any algebra other than Hardy-Weinberg proportions, just
calculation).


