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HARDY WEINBERG and POPULATION GENETICS

Population One:  Equilibrium

Create these data tables in your lab book.  Complete the following for the class data…
	Generation
	Number of AA individuals
	Number of Aa individuals
	Number of aa individuals
	
	Proportion of AA individuals
	Proportion of Aa individuals
	Proportion of aa

 individuals

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	


	Generation
	Number of A alleles
	Number of a alleles
	
	Proportion  of A 
	Proportion of 

a

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	


	Generation
	Number of Dominant phenotypes
	Number of Recessive phenotypes
	
	Proportion of Dominant phenotypes
	Proportion of Recessive phenotypes

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	


Questions:  

1. What aspects of real populations did the following parts of the simulation represent:  

a. the 'pool': 

b. the paper cards: 

c. putting the paper cards in pairs: 

d. exchanging cards with other people: 
2. Prepare a graph of the class results. On the 'x' axis put generations 1-5 and on the 'y' axis put proportion (0-1). Plot the proportion of A and af on the same graph. Use one color for frequency of the A allele and one color for the frequency of the a allele.  

3. What generalizations would you make about your results? What do you notice about the allele proportions over generation?

4. Why does it have this pattern? 

HARDY WEINBERG and POPULATION GENETICS

Population Two (Selection)

Create these data tables in your lab book. 
	Generation
	Number of AA individuals
	Number of Aa individuals
	Number of aa individuals
	
	Frequency of AA individuals
	Frequency of Aa individuals
	Frequency of aa

 individuals

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	


	Generation
	Number of A alleles
	Number of a alleles
	
	Allele

frequency of A 
	Allele frequency of a

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	


	Generation
	Number of Dominant phenotypes
	Number of Recessive phenotypes
	
	Frequency of Dominant phenotypes
	Frequency of Recessive phenotypes

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	


Questions:

1. Prepare a graph of the class results. On the 'x' axis put generations 1-5 and on the 'y' axis put frequency (0-1). Plot both the frequency of A and a on the same graph. Use one color for frequency of the A allele and one color for the frequency of the a allele.  

2. What generalizations would you make about your results? What do you notice about the allele frequencies over the generations?

3. Why does it have this pattern? 
4. Perform a chi-square test to determine if the observed genotype frequencies are significantly different from those predicted if Hardy Weinberg conditions were being met. 

5. Which of the specific Hardy Weinberg conditions were met in your experiment?

6. Which of the specific Hardy-Weinberg conditions were NOT met in your experiment?

7. What process is occurring when there is a change in genotypic frequencies over a period of time? 
Population Three (Heterozygote Advantage)

Create these data tables in your lab book. 
	Generation
	Number of AA individuals
	Number of Aa individuals
	Number of aa individuals
	
	Frequency of AA individuals
	Frequency of Aa individuals
	Frequency of aa  individuals

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	


	Generation
	Number of A alleles
	Number of a alleles
	
	Frequency of A 
	Frequency of a

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	


	Generation
	Number of Dominant phenotypes
	Number of Recessive phenotypes
	
	Frequency of Dominant phenotypes
	Frequency of Recessive phenotypes

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	


1. Is there a significant difference between actual allele frequencies over 10 generations and the allele frequencies expected by Hardy-Weinberg equilibrium?

2. Prepare a graph of the class results. On the 'x' axis put generations 1-10 and on the 'y' axis put frequency (0-1). Plot both the frequency of A and a on the same graph. Use one color for frequency of the A allele and one color for the frequency of the a allele.  
3. What happens to the recessive allele over successive generations and why? 

4. Why doesn't the recessive gene disappear from the population? 

HARDY WEINBERG and POPULATION GENETICS

Population Four:  Genetic Drift
Create these data tables in your lab book.  Complete the following for the class data…
	Generation
	Number of AA individuals
	Number of Aa individuals
	Number of aa individuals
	
	Proportion of AA individuals
	Proportion of Aa individuals
	Proportion of aa  individuals

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	


	Generation
	Number of A alleles
	Number of a alleles
	
	Proportion  of A 
	Proportion of 

a

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	


	Generation
	Number of Dominant phenotypes
	Number of Recessive phenotypes
	
	Proportion of Dominant phenotypes
	Proportion of Recessive phenotypes

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	


Questions:  
1. Prepare a graph of the class results. On the 'x' axis put generations 1-5 and on the 'y' axis put proportion (0-1). Plot the proportion of A and a on the same graph. Use one color for frequency of the A allele and one color for the frequency of the a allele.  

2. Compare the pattern of change for A and a.  Is there a consistent trend or do the changes suggest chance event?  
3. How might your results have differed if you had started with different allelic frequencies, for example, p=0.2 and q=0.8?

4. Since only chance events - that is the effect of small population size – are responsible for the change in gene frequencies, would you say that evolution has occurred? Explain.
