Worksheet—Mutation rates and lethal trait
(Use spreadsheet genetics mutation lethal trait.xls.  Pick fraction B and mutation rate.  Observe fraction B in next generation.  Use that value for fraction B.  Keep repeating process and observe how fraction B levels off after several generations.)
Suppose in the current generation, the fraction of the alleles that are A is x and the fraction that are B is 1-x.  Suppose 1000 children are born to the next generation.  As before, this means 
#AA=1000x2 and #AB or BA=2000x(1-x)
We assume BB children have a lethal trait, so none survive.
1) How many A and B alleles do you expect the surviving children to have, before mutation? How many total alleles are there? 
2) Suppose 9% of the A alleles mutate to B alleles.  How many A alleles do you expect the surviving children to have, after mutation?

3) What is the fraction of A alleles you expect after mutation?

4) We now have a function that gives Next (proportion of A-alleles among children) in terms of Now (proportion of A-alleles among parents).  For what value of x does Now equal Next?  This value is the fraction of A alleles we expect in the population once it has stabilized.  
5) What fraction of the alleles do we expect to be B alleles?  What fraction of the children do we expect to be born BB, that is, with the lethal trait?

6) In 1), we determined that #A alleles among the survivors=2000x and the total number of alleles among the survivors=2000x(2-x).  Suppose the fraction of A alleles that mutate to B alleles is m. How many A alleles do you expect the surviving children to have, after mutation?  

7) What is the fraction of A alleles you expect after mutation, in terms of x and m?

8) We now have a function that gives Next (proportion of A-alleles among children) in terms of Now (proportion of A-alleles among parents).  For what value of x does Now equal Next?

9) What fraction of the alleles do we expect to be B alleles?  What fraction of the population do we expect to be born with the lethal trait?
