Pop Cycle Worksheet
1.  Download and Run the Popcycle program from: http://wps.prenhall.com/esm_freeman_evol_3/0,8018,849183-,00.html
2.  Spend some time getting an idea of how this program works.

Notice that your initial frequency of the A allele is 0.5, which means that the frequency of the a allele is also 0.5.  When you click on the gene pool, the gene pool is sampled and a gamete is selected at random.  When you click on the gene pool a second time, a second gamete is sampled to combine with the first to make a zygote.  This zygote is a member of the next generation and is added to the histogram on the right.

Keep clicking on the gene pool until you make 100 offspring for the next generation.  Then click the “Done” button.  This gives you a frequency histogram showing the proportion of your new generation of each of the genotypes.

The next section allows you to change the fitness of the genotypes.  For now, leave them all at 1.0 and then click on the “Done” button.  This gives you a frequency histogram showing the proportion of your new generation of each of the genotypes after selection.  (In this instance, it should be the same as the first because we did not incorporate any selection.)

The next section allows you to involve migration.  For now, leave them all at 0 and then click on the “Done” button.  The final section allows you to involve mutation.  For now, leave them all at 0 and then click on the “Done” button.  

At this point, the gene pool is adjusted to reflect the frequency of the alleles in your new generation.  Because we kept our population at Hardy-Weinberg by not having any mutation, migration, or selection, your allele frequency should not have changed.

3.  The effects of selection on population allele frequencies.
Reset your population by going to the ‘File’ pull-down menu and choosing ‘Reset’.  Your starting allele frequencies are now 0.5 each.  Click on the button that says, “Ideal”.  This samples 100 offspring instantaneously.  

Follow the same protocol described above except change the fitness of the homozygous recessive individuals to 0.5 (leave the others at 1.0).  At the end of each cycle, record the frequency of allele A.  Do this for 20 generations (do not reset between each generation) and then in Excel plot the frequency of A over time.

Reset your population.  Now change the fitness of the homozygous recessive individuals to 1.0 and the homozygous dominant and heterozygous individuals to 0.5.  Again run the model for 20 generations and plot the frequency of A over time.
Reset your population.  Now change the scenario to one where the heterozygote is most fit and both homozygous genotypes are half as fit.  Run this model for ten generations and notice what happens.  Why do you get these results?  

4.  The effects of migration on population allele frequencies.

Reset your population.  Keep all your fitnesses at 1.0 but now we’ll imagine a population that receives an influx of migrants (10% the original population) that are all homozygous recessive.  At the end of each cycle, record the frequency of allele A.  Do this for 20 generations.
5.  The effects of mutation on population allele frequencies.

Reset your population.  Keep all your fitnesses at 1.0 and your migrants at 0, but now we’ll imagine a population where allele A spontaneously mutates to allele a 5% of the time.  At the end of each cycle, record the frequency of allele A.  Do this for 20 generations and then in Excel plot the frequency of A over time.
Reset your population.  Now we’ll imagine a population where allele A spontaneously mutates to allele a 5% of the time and a mutates back to A 2% of the time.  At the end of each cycle, record the frequency of allele A.  Do this for 20 generations and then in plot the frequency of A over time on the same graph as the previous mutation model.
6.  Simulate a “natural” population.

Reset your population.  For many genes, mutation, migration, and selection are all influencing the allele frequencies simultaneously.  Choose parameters for all of these factors that you think are realistic and run your model to see the effects on the allele frequencies.
