Hardy-Weinberg Lab                              
Name:______________________________  ( I affirm this assignment is the product of my own intellectual efforts and I have neither given nor received answers to complete this work.)
Prelab Activity: PTC tasting

One trait in humans controlled by a single gene is the ability to taste PTC paper.  The ability to taste PTC paper is controlled by a dominant allele.  Test your class for the ability to taste PTC paper:
   Total number of participants:

   Total number of tasters:

   Value for p and q:     p ____               q _____

In the North American population, the values for p = .55 and q = .45.

   1.  What is the percentage of heterozygous tasters in your class?

   2.  What percentage of the North American population are heterozygous tasters?

   3.  How do your class values for p and q compare to the North American values?   

        Suggest possible reasons for any differences.
4. Do you think the values for p and q (for PTC gene)  in North America will be different in 100  

       years?  Why or why not?
Activity:
I.  Ideal Hardy-Weinberg Population :
Results: Final class frequencies:      AA _______     Aa _______     aa ________

              Final values for p & q:          p ______      q_______

1. This simulation begins with all heterozygous individuals (thus p = .5 and q = .5).  

             After this simulation is completed, what do you expect to happen to the values of p and q?   

             Why?

2. What were your final values for p and q?  Did they agree with your predictions?  If not, why?

3. What major assumption(s) were not followed in this simulation (if any)?

II.  Selection

Results: Final class frequencies:        AA ____     Aa _____     aa ______

              Final values for p & q:               p _____      q______

1. How do your final values for p & q compare to the results from case I?  If different, explain why you think they changed?

2. What major assumption(s) were not followed in this simulation (if any)?

3. Predict what would happen to the frequencies of p and q if you simulated another five generations.
4. In a large population would it be possible to completely eliminate a deleterious recessive allele?  Explain.

III.   Heterozygous Advantage

Results: Final class frequencies:      AA ____     Aa _____     aa ______

              Final values for p & q:          p _____      q______

1. How do your results from case III differ from cases I & II.  Explain any differences.

2. Explain why heterozygous sickle cell anemia is more common in individuals with African ancestry than in those with European ancestry.
3. What major assumption(s) were not followed in this simulation (if any)?

IV.    Genetic Drift

Results: Final class frequencies (from case I):      AA ____     Aa _____     aa ______

              Final GROUP values  for p & q:          p _____      q______

1. How do your group values compare to the class values from case I?
2. What does this simulation indicate about the importance of population size as an evolutionary force?

Hardy-Weinberg Problems

1. In drosophila the allele for normal-length wings is dominant over the allele for vestigal wings (vestigal wings are non-fuctional).  In a population of 1000 individuals, 360 show the recessive phenotype.  How many individuals would you expect to be homozygous dominant and heterozygous for this trait?
2. The allele for unattached earlobes is dominant over the allele for attached earlobes.  In a population of 500 individuals, 25% show the recessive phenotype.  How many individuals would you expect to be homozygous dominant and heterozygous for this trait?
3. The allele for the hair pattern known as ‘widow’s peak’ is dominant over the allele for no ‘widow’s peak.’  In a population of 1000 individuals, 510 show the dominant phenotype.  How many individuals would you expect of each of the possible three genotypes for this trait?
4. In the US about 16% of the population is Rh negative.  The allele for Rh negative is recessive to the allele for Rh positive.  If the student population of a high school in the US is 2,000, how many students would you expect for each of the three possible genotypes?
5. In a certain population, the dominant phenotype of a certain trait occurs 91% of the time.  What is the frequency of the dominant allele?
6. In a certain population, the dominant allele for a certain trait occurs 70% of the time.  What is the frequency of the heterozygous genotype in this population?
