
Genome 562 Winter, 2013
Population Genetics J. Felsenstein

Homework no. 6
Due Wednesday, February 20

1. (12 points) Here are the gene frequencies of one allele at each of four loci in four
(imaginary) populations:

gene A, gene B, gene C, gene D,
allele A1 allele B3 allele C6 allele D3

Sedro-Woolley 0.1137 0.4521 0.0438 0.2311
Burlington 0.1442 0.4799 0.0626 0.2216
Mount Vernon 0.1800 0.5309 0.0843 0.1850
Anacortes 0.1527 0.4276 0.0692 0.3017

Someone suggests that the Burlington population may be entirely the result of people
who came from the other three towns. What would then be the three fractions of the
genes in Burlington that came from each of those three towns? (Hint – the three fractions
have to add up to 1). Show how you figured this out.

2. (13 points) Suppose that two large populations of fish (called I and II) exist which have
gene frequencies 0 and 1, respectively, for allele A. They stay at these gene frequencies.
In between them is a population in which, in each generation, the newborns undergo
natural selection with fitnesses of AA, Aa, and aa of 1 : 1− s : (1− s)2. A fraction 0.98
of the population of adults come from the survivors of this natural selection, and 0.01
come from population I, and another 0.01 come from population II.

If this situation repeats itself each generation, with no mutation

(i) Will the newborn individuals (before selection) be in Hardy-Weinberg proportions?

(ii) Will they be in Hardy-Weinberg proportions immediately after selection?

(iii) Will they be in Hardy-Weinberg proportions immediately after migration?

(iv) If there is no selection, so that s = 0, what will the equilibrium gene frequency p
of the A allele in the adults be, if we measure them immediately after migration has
occurred?

(v) What value of s is needed to make the equilibrium frequency of p be 0.75 ?


