
Name ______________________________________

Population Genetics Lab 

Before you begin, save this Lab Report Template on your computer as LastNameAPBIOPopGen
Go to Biology Labs Online site (http://www.biologylabsonline.com) and log onto the Population Genetics Lab

Read all the instructions below BEFORE you start! It will help if you print out this template to use as you perform the lab. 

Read the Background Information on genotypes, mutations, allele frequencies, the Hardy-Weinberg Theorem, genetic drift, carrying capacity, and the research on Biston betularia (the peppered moth). 
To start the Population Genetics Lab, click the START LAB link just under the Welcome to Population Genetics Lab title. Wait for the Population Genetics Lab to open. You will see the input parameter page of the PopGen Lab. On the right is a list of parameters that you can manipulate such as genotype frequency, tree type, number of tree stands, stand size, migration rate among tree stands, mating patterns, and disaster frequency. Please refer to the description of these various parameters in the instructions to online Assignment 1. You may want to print the descriptions out and refer to them while you run the lab activities.  Explore the various parameters and results BEFORE you begin the assignments below. 
Assignment 1: Hardy-Weinberg Theorem
Please review the Hardy-Weinberg Theorem BEFORE you begin this assignment.
1. Reset all parameters to Default Values:
a. 25% black, 50% brown, 25% white moths

b. equal proportion of 3 tree types
c. carrying capacity 4000

d. 1 stand

e. 0% migration

f. random mating

g. disaster frequency NEVER

h. Generations = 100

2. Predict the survival chances of each type of moth:

Prediction: ________________________________________________________________


3. Click Run Experiment

4. Record your observations in Table 1a in the Results section below:

a. Genotype Frequency at start, at 1 generation, and at 20 generation intervals
You will need to move the slider at the bottom of the screen to view the data

b. Allele frequency (A and a) at start, at 1 generation, and at 20 generation intervals
This may be easier to read in the allele distribution view than in the allele frequency view. You can record as a percent or as a proportion. To find the frequency of a in the allele distribution view, subtract the allele distribution for A from 1.0

c. Population size at start, at 1 generation, and at 20 generation intervals

5. Repeat with the same default input values 2 more times

6. Record in Table 1a

7. Repeat, changing the initial genotype frequencies 3 times.
8. Record in Table 1b

9. You may graph your results or export, copy, and paste the graphs from the PopGen screens, but this is NOT required. 
Results Assignment 1
	Table 1a: Hardy-Weinberg Theorem

	Generation
	% Black
	% Brown
	%White
	Frequency
	Population Size

	
	
	
	
	A
	a
	

	Trial 1

	0
	25
	50
	25
	0.5
	0.5
	4000

	1
	
	
	
	
	
	

	20
	
	
	
	
	
	

	40
	
	
	
	
	
	

	60
	
	
	
	
	
	

	80
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 2

	0
	25
	50
	25
	0.5
	0.5
	4000

	1
	
	
	
	
	
	

	20
	
	
	
	
	
	

	40
	
	
	
	
	
	

	60
	
	
	
	
	
	

	80
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 3

	0
	25
	50
	25
	0.5
	0.5
	4000

	1
	
	
	
	
	
	

	20
	
	
	
	
	
	

	40
	
	
	
	
	
	

	60
	
	
	
	
	
	

	80
	
	
	
	
	
	

	100
	
	
	
	
	
	


	Table 1b: Hardy-Weinberg Theorem

	Generation
	% Black
	% Brown
	%White
	Frequency
	Population Size

	
	
	
	
	A
	a
	

	Trial 1

	0
	
	
	
	
	
	4000

	1
	
	
	
	
	
	

	20
	
	
	
	
	
	

	40
	
	
	
	
	
	

	60
	
	
	
	
	
	

	80
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 2

	0
	
	
	
	
	
	4000

	1
	
	
	
	
	
	

	20
	
	
	
	
	
	

	40
	
	
	
	
	
	

	60
	
	
	
	
	
	

	80
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 3

	0
	
	
	
	
	
	4000

	1
	
	
	
	
	
	

	20
	
	
	
	
	
	

	40
	
	
	
	
	
	

	60
	
	
	
	
	
	

	80
	
	
	
	
	
	

	100
	
	
	
	
	
	


Analysis for Assignment 1: 

1. Was there a change in genotype or in allele frequency over time? Support your answer with specific data from your results.

2. Did the results agree with your prediction? Explain. 

3. How many generations does it take for a population to reach Hardy-Weinberg equilibrium?

4. Do different initial genotype frequencies lead to the same Hardy-Weinberg equilibrium?
5. How do the initial genotype frequencies relate to the time it takes to reach Hardy-Weinberg equilibrium?

Conclusion for Assignment 1:
Assignment 2: Genetic Drift (corresponds to online assignment 2)
Review the concept of genetic drift in you online textbook and in the instructions for online Assignment 2 BEFORE you being this assignment. 
1. Predict the effect of a decrease in tree stand carrying capacity on genotype and allele frequencies

Prediction: __________________________________________________________
2. Use the default values and results from Assignment 1 as baseline values.

3. Run a series of trials with default parameters for all conditions EXCEPT tree stand size. 

a. For each trial, reduce tree stand carrying capacity by one half.

b. Note, you will need to repeat some of the trials, so se the information in Table 2 to help you set the carrying capacity values for each trial. 

c. You may add additional rows for data if you want to repeat more of the trials. 

4. Record your data in Table 2. 
Note: you need to record data for the initial population and for generations 25, 50, and 100. 
	Table 2: Genetic Drift

	Generation
	% Black
	% Brown
	%White
	Frequency
	Population Size

	
	
	
	
	A
	a
	

	Trial 1: Stand Size Carrying Capacity 2000

	0
	25
	50
	25
	0.5
	0.5
	2000

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 2: Stand Size Carrying Capacity 1000

	0
	25
	50
	25
	0.5
	0.5
	1000

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 3a: Stand Size Carrying Capacity  500

	0
	25
	50
	25
	0.5
	0.5
	500

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 3b: Stand Size Carrying Capacity 500

	0
	25
	50
	25
	0.5
	0.5
	500

	10
	
	
	
	
	
	

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 4a: Stand Size Carrying Capacity 250

	0
	25
	50
	25
	0.5
	0.5
	250

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 4b: Stand Size Carrying Capacity 250

	0
	25
	50
	25
	0.5
	0.5
	250

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 4c: Stand Size Carrying Capacity  250

	0
	25
	50
	25
	0.5
	0.5
	250

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	


	Table 2 (continued): Genetic Drift

	Generation
	% Black
	% Brown
	%White
	Frequency
	Population Size

	
	
	
	
	A
	a
	

	Trial 5a: Stand Size Carrying Capacity 125

	0
	25
	50
	25
	0.5
	0.5
	125

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 5b : Stand Size Carrying Capacity 125

	0
	25
	50
	25
	0.5
	0.5
	125

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 5c: Stand Size Carrying Capacity  125

	0
	25
	50
	25
	0.5
	0.5
	125

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 6a:  Stand Size Carrying Capacity 75

	0
	25
	50
	25
	0.5
	0.5
	75

	10
	
	
	
	
	
	

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 6b: Stand Size Carrying Capacity 75

	0
	25
	50
	25
	0.5
	0.5
	75

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 7a Repeat: Stand Size Carrying Capacity 50

	0
	25
	50
	25
	0.5
	0.5
	250

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	

	Trial 7b: Stand Size Carrying Capacity  50

	0
	25
	50
	25
	0.5
	0.5
	50

	25
	
	
	
	
	
	

	50
	
	
	
	
	
	

	100
	
	
	
	
	
	


Analysis for Assignment 2: 

1. Describe what happened to genotype and allele frequencies in this assignment. 

2. Compare/contrast the results with those from assignment 1.

3. Did the percent of either homozygous genotype become fixed in any of your trials? Explain the circumstances.

4. Was there much variation in the results in trials with similar carrying capacities? 

5. What is the relation of carrying capacity to genotype and allele frequency? 

Conclusion for Assignment 2:

Assignment 3: (Choice of online  assignments 3—6)
Online assignments 3—6 focus on the influence of mating patterns, modes of natural selection, migration, and population bottlenecks, respectively. Read the directions and the background for each of these assignments BEFORE you start!
1. Select ONE of the following assignments and set up a series of trials to investigate the factors involved. Instructions on how to set up the baseline values are online!
a. Assignment 3: Mating Patterns
b. Assignment 4: Modes of Natural Selection
c. Assignment 5: Migration
d. Assignment 6: Population Bottlenecks

2. Record your data using a modified version of the data tables for Assignments 1 and 2 above or design your own. Depending on the factor you select to study, you may need to adjust which generations you use for recording genotype and allele frequencies.

Analysis for Assignment 3: 

1. Describe what you did.

2. What was the impact, if any, of the variable you studied on genotype or allele frequencies? Support your statements using specific data from your results.

Conclusion for Assignment 3:

Reflection: 

Brief commentary on what you learned about population genetics from this series of assignments. 
AP Biology
Johns Hopkins Center for Talented Youth
2006/2007
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