BSCI 370 - Home Work 6

Please complete questions 6, 7, 10 and 11 at the end of Chapter 8 from Evolutionary Analysis.  We will review these Thursday, Oct 21st.  In addition, the following questions are extra practice from last weeks material.  If you have any questions about these feel free to come by my Tuesday office hours (1:30-2:30).

1) How does inbreeding affect genetic variance? Begin with a population of four individuals, two male and two female.  All individuals are heterozygous for the A allele, which has a simple dominant recessive system (Aa).  Each individual mates only once.  First, calculate the allele frequencies and genotype frequencies for the starting population.  Assuming each mating produces four individuals in the proportions expected from a punnett square, calculate the genotype and allele frequencies for the next generation.  There should be 8 individuals in generation two. In this generation, allow only individuals of the same genotype at the A locus mate.  This simulates strong inbreeding.  Calculate the third generation based on the punnett square predictions.  There should be 16 offspring.  What are the genotype and allele frequencies in this generation?  How have they changed from the first generation? What has happened to genetic variance?  Explain any results that seem inconsistent.

2) Imagine a small population of 50 individuals.  At one locus, ten of these individuals carry the A allele, 40 carry the B and 25 carry the C.  All individuals are heterozygous at this locus.  If this population is subjected to drift dynamics, what is the probability that A will go to fixation?  That B will go to fixation?  What is the probability that A will go to fixation if the ten individuals were all homozygous for A?

3) Look at figure 7.16 on page 244 of Freeman and Herron.  Why is the distribution spreading out?  What do the extremes (0.00 and 1.00) represent with regard to the bw75 allele?  What has happened to all other alleles at that locus in the populations at the far right of the figure?

