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SKITTLE ISLAND

POPULATION GENETICS- Sources of Variation in a Population

In 1908 two researchers studying population genetics came to one conclusion: if a population is not evolving, the allele frequencies in the population remains the same. This idea is called the Hardy-Weinberg principle.  The constant state of allele frequencies is called genetic equilibrium. This is a hypothetical situation and never occurs in natural populations.

All the alleles that make up a population are called the gene pool. Evolution occurs when allele frequencies change and the genetic equilibrium of the gene pool is disrupted. Allele frequencies can be calculated by dividing the number of one allele in the population by the total number of alleles.  

ex. In a population the dominant allele (Y) codes for yellow, the recessive allele (y) codes for orange.  Assume that there are 100 individuals in the population.  50 of the individuals are homozygous yellow, 30 are heterozygous, and 20 are homozygous orange.

Considering that each individual carries two alleles for the gene, how many total  alleles are in the population?________

Since each homozygous yellow individual carries two Y alleles and each heterozygous individual carries one Y allele, how many Y alleles are in the population?________


Allele frequency of Y = # Y alleles/ #total alleles


What is the allele frequency for Y?___________

Departures from genetic equilibrium (change in allele frequencies) can happen in several ways: Mutation, Gene Flow (migration), Genetic Drift, and Natural Selection.

This activity is designed to demonstrate sources of variation and the effect of that variation on the allele frequencies in a population.

In this activity you will be asked to simulate the process of evolution on your island.

_________________________________________________________________________________________________

Materials:

20 yellow skittles 
10 orange skittles
1 tray (covered with colored back ground)




2 green skittles

*all skittles should be in a plastic baggie




* skittles represent alleles for the same gene


*In a population there are two alleles for one gene.  Y codes for yellow, y codes for orange
_________________________________________________________________________________________________

Scenario 1: Construction of the Population

1. Name your island: ______________________________________

2. Build the population:

· use 15 yellow and  5 orange skittles to create 10 individuals, (each individual carries two alleles)

3. What are the numbers of each genotype in your population?


homozygous dominant (YY): __________  homozygous recessive (yy): _______  heterozygous (Yy); _______

4. What are the allele frequencies for each allele in your population? (see example)


allele frequency of Y: ________
allele frequency of y:_______

_________________________________________________________________________________________________

Scenario 2: Mutation



- create a mutation in the population



- remove a skittle (yellow or orange) from one individual and replace it with a green



- green (g) is recessive to Y but dominant to y

5. What are the allele frequencies for each allele in your population? 

allele frequency of Y: ________
allele frequency of y:_______  allele frequency of g:_______

6. Did the allele frequencies change from the original population?

_________________________________________________________________________________________________

Scenario 3: Gene Flow (migration)



- a new individual has moved into your population from another area

-take two skittles from your extra skittles and add this individual to the population.

7. What are the allele frequencies for each allele in your population? 

allele frequency of Y: ________
allele frequency of y:_______  allele frequency of g:_______

8. Did the allele frequencies change from the original population?

________________________________________________________________________________________________

Scenario 4: Genetic Drift



- due to a random event some of your population was wiped out. (boo hoo!!)



- disregard 2 of the individual in your population (put back in bag)

9. What are the allele frequencies for each allele in your population? 

allele frequency of Y: ________
allele frequency of y:_______  allele frequency of g:_______

10. Did the allele frequencies change from the original population?

________________________________________________________________________________________________

Scenario 5: Natural Selection



- a predator has moved to your island

- each individual in your group should take turns. Close your eyes – turn around in a circle – face your tray and eat the first individual you see (two skittles)

11. What are the allele frequencies for each allele in your population? 

allele frequency of Y: ________
allele frequency of y:_______  allele frequency of g:_______

12. Did the allele frequencies change from the original population?

13. Did the background influence which skittles were eaten?  Explain

________________________________________________________________________________________________

Questions:
14. In which scenarios did evolution occur? How do you know?

_________________________________________________________________________________________________

Class Data:
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15. What was the initial allele frequency of each island?

16. Were the final allele frequencies between the islands the same or different?  If they are different explain the possible reasons.

17. If this simulation were to continue over many generations what would you expect to happen to the allele frequencies on your island? Explain your reasoning.

18. If this simulation were to continue over many generations would you expect the allele frequencies on the different islands to become more similar or more different?  Explain your reasoning.

19. How does this simulation relate to the organisms found on the Galapagos?

20.Speciation is the formation of new species through evolution.  Explain how evolution could lead to the formation of a new species over a long period of time? 

Teacher Pages:

· Make the skittle bags according to the breakdown on the handout

· Make one bag per group

· Use a colored copier to print out the backgrounds (you might want to laminate these) and give each group a different background.  This represents their islands landscape.

