
Genome 562 Winter, 2009
Population Genetics J. Felsenstein

Homework no. 6
Due Wednesday, February 18

1. (12 points) Calculate the inbreeding coefficient of individual N in this pedigree (show a
list of loops that contribute to this inbreeding and the amounts they contribute):
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2. (13 points) Imagine a strictly self-fertilizing plant – that is, it produces ovules and also
pollen, each by a separate meiosis, and these fertilize each other. We breed aa single
offspring from it, and continue that way. If the plant is heterozygous, having genotype
Aa, we can see that there is a 50% chance that the next generation is Aa, and if not, half
the time it will be AA and half aa. Once it is homozygous, it stays that way forever.

Suppose that this locus is symmetrically overdominant, so that the fitnesses are

Genotype AA Aa aa

Fitness 1− s 1 1− s

How rapidly do the heterozygotes disappear in that case? The model is that a
heterozygous individual breeds many offspring (in proportions 1

4
: 1

2
: 1

4
), and these then

undergo selection with the above fitnesses, deterministically. Then a random survivor is
chosen to be the parent. Concentrate on computing the probability that a heterozygote
gives a heterozygote as the adult in the next generation. Compute this in terms of s,
and explain your logic. Hint #1: You should follow genotype frequencies among the

offspring, not just gene frequencies. Hint #2: Make sure to check your result by seeing

whether it does the right thing when s = 0, which is the no-selection case, and also does

the right thing when s = 1, which will be the case where only heteryozygotes can survive.

If it does not do the obvious thing in these two cases then you have made a mistake

somewhere. Hint #3: you don’t need to do anything involving identity-by-descent to do

this one.


