INVESTIGATING MICROEVOLUTION WITH COMPUTER MODELING: SELECTION
Using the "Web PopGen" 
 
You can use the Web PopGen program from your home computer from the website: http://www.radford.edu/~rsheehy/Gen_flash/popgen/or just google “pop gen,” it should be the first hit on your google search.
 
GENERAL EXPERIMENTAL METHOD
In these investigations we will violate the Hardy-Weinberg assumptions one at a time in order to predict how populations should evolve in response to different evolutionary forces.  Different forces may produce different patterns of evolution, which biologists can then use to determine what forces are working on natural populations.
 
In these investigations, we will always work with one gene that has only two possible alleles in the population.  We always have to start with simplest cases!
 

Getting acquainted.
Click first on the ? button.  Read the introductory material about the program.  Read about the Display features.  Skim through other portions to see what you can get help with when you need it.  When you have questions, consult the help information before asking the teacher.
 
1. Effect of selection on a rare recessive trait.
Question: 
The first question we'll ask is "What pattern of evolution results when selection favors a rare recessive trait?
 
Method: 
Control variables:
1. One assumption of the Hardy-Weinberg is no migration in or out of populations.  Click on the Migration box and make sure the migration rate is zero.
2. Another assumption is that mutations don't produce more of one allele than another.  We'll control this by setting both A1 ( A2 and A2 (A1 mutation rates to 0.
3. A third assumption, no inbreeding, is no problem because the program is currently written to have random mating at all times.
4. A fourth assumption of the Hardy-Weinberg is an infinite population size.  That is, there is no sampling error.  Click on the box beside "Finite Pop."  It will change to "Infinite Pop."  If the “Finite Pop” box is not visible on your screen, just change the population size to 1000.Also make sure the "Bottle Neck?" box is NOT checked.

5. Set the number of generations to 200.
6. All populations will start with the same allele frequencies.  You'll see that we can run 5 different populations (5 replicates of our experimental conditions) simultaneously.  We will designate A2 as the recessive allele.  Our question asks what happens to an advantageous rare allele, so let's say that A2 has an initial frequency of 0.05 in the population.  
 
What is the "A1" (dominant) allele frequency? 1.0 – 0.5 = 0.95  Enter the A1 allele frequency for all 5 populations. 
 
 
We will compare selection favoring the recessive trait (experimental treatment) with no selection (the control).  We will do that by choosing the fitnesses of different phenotypes.
 
Control treatment.  Run the control treatments first.  Let's say that individuals of both the dominant and recessive phenotype have an equal chance of surviving, so the fitness of all genotypes is 1.0  Enter those fitnesses in the boxes.   Click Go to run the simulation. Copy these graphs to a Word document as described by the handy-dandy Help thingy.  Crop the image so only one graph is showing.  Choose the graph that is most appropriate to your question.  Label this Figure 1 and give it a descriptive legend.
 
Experimental treatment.  To make a good experiment, we change only one thing at a time.  Let's say individuals with the recessive phenotype have an average survival rate of 100%, while the dominant phenotype individuals have a survival rate of 50%.  Enter the numbers 0.50, 0.50, and 1.0 in the fitness boxes  and click Go.  What happens to the frequency of the A1 (dominant) allele? What happens to the frequency of the A2 (recessive allele).  . Copy these graphs to a Word document as described by the handy-dandy Help thingy.  Crop the image so only one graph is showing.  Choose the graph that is most appropriate to your question.  Label this Figure 2 and give it a descriptive legend.
 
Analysis
Describe the results in the two different figures.  Describe not only the result at the end of 200 generations, but also the pattern of evolution -- how the population changed over those 200 generations.  
 
Conclusion
In a sentence or two, answer the question of the experiment.  Place these concluding sentences under figures 1 and 2.
 
2 How does _______________affect evolution by selection?  
Now you get a chance to get curious, and choose an experimental variable to change, run the simulation, gather data and make a conclusion.  Some suggestions (but the possibilities are endless):
· Change the population size

· Change the starting allele frequencies

· Change the fitness of  the genotypes

· Try to mimic heterozygote advantage

Write your question below:

 
Plan out an experiment to explore that question.  

Write the settings you will use in the simulation for your control here:

Write the settings you will use in the simulation for your experiment here:

Play with the numbers you choose and the generation time until you get good graphs to display in a paper.  Copy graphs to Word document.
 
Do your analysis.  What is going on here?  Quantify your impressions by measuring and comparing slopes.  Present comparisons of slopes in a table.  Run more experiments to confirm what you think is happening.  Add those data to your table.  Draw a conclusion about the question.
 
 
