Modeling Patterns of Selection through Mendelian Pigs 
Laura Croteau and Zach Stielper 

Selection on homozygotes and heterozygotes has differential patterns (types) of selection and has different effects on the evolution of alleles and genotypes

What are the four patterns of selection we covered in class?
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Using the SimBio: Mendelian Pigs, we will simulate three of these four patterns of selection with red pigs, lightly spotted red pigs, and heavy spotted red pigs. Only these colored pigs will be used because in order to mimic the effect of one allele with dominant and recessive qualities. 

Open Mendelian Pigs→ Going Hog Wild→ Hungry Wolves 

1. What factor impacts individual pigs fitness level?



Directional Selection
Definition: heterozygote fitness is intermediate between that of the two homozygotes.

2. What phenotype is favored in directional selection?



3.  Move all red and red spotted pigs to the pasture and run for 50 months. Sketch the initial genotypic distribution. What would you expect the genotype distribution to look like following exposure to directional selection?









4. Move all red and red spotted pigs to the pasture and run for 50 months. Describe a set of parameters that can be used to illustrate directional selection. 
	
	RR
	RS
	SS

	Fitness 
	1-s1
	1
	1+s2

	Death Rate from Wolves
	0.1
	0.3
	



After you have chosen the wolf death rate for each genotype, apply these to the simulation by clicking the SET button. Run the simulation for about 200 months. 

5. Predict what ultimate outcome for the genotypes in the population. Then run the simulation for another 200 months





6. What effects does directional selection have on genetic variation? What will be the ultimate allelic frequencies be?






7. What impact would increasing the magnitude of death rate from wolves have on the allelic change in the population?




Heterozygote Superiority 

8. What genotype is favored under the heterozygote superiority pattern of selection?






9. Move all red and red spotted pigs to the pasture and run for 50 months.  Sketch the initial genotypic distribution. What would you expect the genotype distribution to look like following exposure to directional selection?









10. Describe a set of parameters to illustrate heterozygote superiority:
	
	RR
	RS
	SS

	Fitness 
	1-s1
	
	

	Death Rate from Wolves
	
	0.1
	


After you have chosen the wolf death rate for each genotype, apply these to the simulation by clicking the SET button. Run the simulation for about 200 months. 

11. What effect does heterozygote superiority have on allelic variation in the population? 
What are the resulting allelic frequencies ultimately dependant on?





Heterozygote Inferiority 
12. What genotype is favored under the heterozygote inferiority pattern of selection?



13. Move all red and red spotted pigs to the pasture and run until either homozygous trait is definitively more populous than the other. Describe a set of parameters to illustrate heterozygote inferiority 
	
	RR
	RS
	SS

	Fitness 
	
	
	

	Death Rate from Wolves
	
	
	


Apply the chosen wolf death rate for each genotype by clicking the SET button. Run the simulation for about 500 months or until fixation occurs. 

14. How do the relative initial concentrations of the homozygotes affect the ultimate outcome of allelic variation?






Frequency-Dependent Selection 

Definition: Occurs when fitness of phenotypes depends on their frequency in the population

15. Propose a way to model frequency-dependent selection through this sort of protocol. 







16. What effect does this pattern of selection have on genetic variation?



