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Homework no. 2
Due Wednesday, January 21

1. (12 points) Here is a real set of haplotypes from the SeattleSNPs datasets from Debbie
Nickerson’s lab. They are sites 4891, 4892, 4900, and 4922 of Apolipoprotein H (β-2-
glycoprotein-1). Next to each haplotype is the number of times it was found out of 90
haplotypes sampled (the web site gives the diploid genotypes, which I have resolved into
pairs of haplotypes rather arbitrarily, but ignore that).

4891 4892 4900 4922 Number
+ + - - 6
- - - - 81
- - + - 1
- - + + 1
+ + - + 1

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

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

• Calculate the r measure of disequilibrium for each of these six pairs of sites (i.e.,
divide each D by the square root of p(1− p)q(1− q), where p is the frequency of +
at one site and q is the frequency of + at the other site).

• If the sites were at complete linkage equilibrium, what would we expect the number
to be of out of 90 haplotypes sampled that lacked all four + alleles?

2. (13 points) [A clarified version of Problem 3 in Chapter I] Suppose that we have a locus
with two alleles, linked to the sex-determining locus in a haploid organism with random
mating. (The sex-determining locus has two alleles, a female-determining allele and a
male-determining allele, and each generation females and males mate, form a diploid
which is necessarily a heterozygote for the sex-determining locus, and then the sex-
determining alleles segregate out in the resulting haploids). The recombination fraction
between our locus and the sex locus is r. If the initial gene frequency of A in one sex is
p1 and in the other p2,

(a) What will be the value of p1 and p2 in the next generation?

(b) What will be the values of p1 and p2, t generations from now?

(c) What will be the ultimate values of p1 and p2?

(Important hint: to do (b), first try a change of variables, looking at the average and
difference of p1 and p2, and see how those change. It should be easy to see what they
will be t generations from now and then you can work out from those what p1 and p2

will be).


