Homework 5 – BSCI 370

1) In a population of 50 diploid individuals, the frequency of neutral alleles A and B are 0.7 and 0.3 respectively. Assuming Hardy-Weinberg equilibrium, calculate the frequency of heterozygotes.  What is the expected frequency of heterozygotes after five generations?  Repeat the exercise for a population of 20 individuals. 

2) If the average proportion of heterozygosity in a population is 1/3, what would it be after two generations of self-fertilization?
3) Using the following data, determine if this locus has undergone evolution through adaptation or drift.  Show your work and explain your answer.

	
	Fixed
	Polymorphic

	Replacement
	7
	2

	Synonymous
	17
	42


4) A well know principle of population genetics is that it only takes one migrant per generation (OMPG) to prevent two populations from diverging.  An important but forgotten assumption is that there is no selection.  Why is that assumption so important?

5) Water snakes are common in the area around Lake Erie.  They live on the mainland as well as islands in the lake.  The island and mainland populations are relatively isolated, but migration does occur.  Interestingly, selection favors banded water snakes on the mainland and unbanded on the islands.  Bandedness is controlled by one locus with two alleles: banded (B1) and unbanded (B2) with banded being dominant.  

Each generation, some proportion of snakes migrates from the mainland to the island.  On the island, the frequency of B1 is very low (0.1).  On the mainland it is much higher (0.9).  Only 10% of the mainland individuals migrate successfully to the island.  After migration, random mating occurs (no sexual selection). Each population then returns to HW equilibrium in the next generation, and selection occurs before the next bought of migration. The selection coefficient against banded water snakes on the island is 0.2 and it is 0 for the unbanded water snakes.  What is the frequency of B1 after migration and selection?  Please show all your steps. 
