
Genome 562 Population Genetics
Winter, 2015 J. Felsenstein

Homework 1
due January 14, 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 mostly calculation, not algebra.

1. (12 points) Suppose that there are two populations of wombats. At an autosomal (non-sec-linked)
locus B, One has gene frequencies 0.23, 0.45, and 0.32 of alleles B1, B2, and B3. The other has
gene frequencies 0.90, 0.10, and 0 of those alleles.

We take male wombats from randomly population 1 and cross them with female wombats from
population 2. We do this many times and produce a large population of offsprint.

(i) Can we predict from this what the genotype frequencies in the offspring population will be?
If so, do that. Do we instead need to know what the genotype frequencies in the two populations
were?

(ii) Is the offspring population in Hardy-Weinberg proportions? Why or why not? Is there one of
the assumptions of the Hardy-Weinberg proportions that does not hold in this case?

(iii) If the offspring population mates randomly to produce another generation, what will the
proportions of the genotypes be? Will they be in Hardy-Weinberg proportions? Why or why not?

2. (13 points) Let’s look at three sites in the SeattleSNPs database, for 10 individuals. Each of the
three sites is at a different locus (these are site 2224 of gene FGA, site 11556 of gene LDHBX,
and site 6542 of PON3) locus give the following genotypes at three sites. They are not phased –
that is for each heterozygote we don’t know which chromosome has the 0 allele and which has the
1 allele.

Individual site 1 site 2 site 3
DY01 00 01 00
DY02 01 01 01
DY03 00 01 00
DY04 00 01 01
DY06 00 00 00
DY07 01 00 00
DY08 00 01 00
DY09 00 11 00
DY10 11 00 11
DY11 11 00 00

These three loci are on different chromosomes, so they should segregate independently. Imagine
that each of these genotypes contributes equally to a pool of gametes. Be careful – if one diploid



genotype can produce only one haplotype, and another can produce 8 haplotypes, they still
contribute equally to the gamete pool.

(a) What will be the frequencies of the 8 possible gametes in that gamete pool?

(b) What will be the linkage disequilibrium parameters D for each of the three possible pairs of
sites?


