
Genome 562 Winter, 2010
Population Genetics J. Felsenstein

Homework no. 2
Due Wednesday, January 19

1. (13 points) Here is a real set of haplotypes from the SeattleSNPs datasets from Debbie
Nickerson’s lab. They are sites 1966, 2313, 3864, and 4141 of Plasminogen Activator,
Urokinase Receptor (PLAUR). Next to each haplotype is the number of times it was
found out of 118 haplotypes sampled in the Chinese HapMap panel sample. (The web
site gives the diploid genotypes, which I have resolved into pairs of haplotypes rather
arbitrarily, but ignore that). I have used 0 as the symbol for the common allele at each
site, 1 as the symbol for the rare allele.

1966 2313 3864 4141 Number
0 0 0 0 45
0 0 0 1 8
0 0 1 0 46
0 1 1 0 10
1 0 0 0 9

• Estimate the gene frequency of the 1 allele at each of these four SNP sites.

• Calculate the value of D for the two 1 alleles at each of the six possible pairs of
sites.

• Calculate the D′ measure of scaled disequilibrium for each of these six pairs of sites
(see the section on that in Chapter I for the formula). Also calculate the r measure
of scaled disequilibrium (from the same section). Present them in a 4× 4 table in
which the cells above the main diagonal have the values of D′, and those below the
main diagonal have the values of r.

• If the sites were at complete linkage equilibrium, what would we expect the number
to be, out of of 118 haplotypes sampled, that had all four loci having the 0 alleles?

• If these sites were at linkage equilibrium, how many distinct haplotypes would be
seen in the population? How many distinguishable diploid genotypes?

2. (12 points) Suppose we have a locus (in an infinite random-mating diploid population)
that has fitnesses of the three genotypes:

Genotype AA Aa aa
Fitness 1 0.5 0

• If we start with a gene frequency of 0.5 in generation 0, what will the gene
frequencies be in generations 1, 2, and 3?

• Starting from the general formula (II-31), derive a formula that gets the gene
frequency p′ in the next generation from the gene frequency p in this generation.
Does it fit your numerical calculations?


