Genetic Drift and Natural Selection

Genetic Drift is observed in small populations when only a few individuals successfully reproduce and thus more strongly influence the genetic make-up of the next generation.  Occasionally an allele is totally lost from a population.  Within a population we can measure the allele frequency for any given gene.  Typically we say that the dominant allele “A” and recessive allele “a” have frequencies of p and q.

Thus f(A) = p  and f(a) = q   
The following two websites allow you to observe Genetic Drift and Natural Selection and Genetic Drift.  These programs are simulations and not animations.  This means that they simulate mating within a population and calculate the allele frequency of A { f(A) = p }.  Each time you run the simulation the resulting graph will be slightly different (see Figure 1 below).
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Instructions
« Select a starting allele frequency from the first list box (default: p = 0.5)
. Select a population size (default: N = 50)
« Select a maximum number of generations (default: Generations = 100)
« Push "Start" to begin a simulation. (Note: results are automatically cleared if you push start more than 8
times.)
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Figure 1.  Eight simulations of genetic drift with N = 50 individuals and p = 0.5

First go to the site on Genetic Drift and run 8 simulations under each of the nine conditions (varying p from 0.1 to 0.9 and N from 10 to 250).  N is the population size and p is f(A).  Once you have the conditions set, just hit “Start” 8 times and the program will record the results. Record how many simulations had a p=1, 1>p>0, and p=0 in Table 1 below.  For example, Figure 1 would be scored as 2, 4, 2 because the blue and gray simulations finished with p=1, the pink and orange simulations finished with p=0, and the other 4 simulations had a p between 0 and 1.  You can erase these numbers and replace them with yours.

Next go to the site on Natural Selection and Genetic Drift and run 8 simulations under each of the three population sizes (N), setting p=0.1.  In this case the A allele gives individuals a survival advantage over those with a little a allele.  Again record you data in Table 1.

Table 1:  Simulations of Genetic Drift and Natural Selection

	
	Genetic Drift and Natural Selection
	Genetic Drift

	N =


	p =0.1
	p = 0.1
	p = 0.5
	p = 0.9

	10


	
	
	
	

	50


	
	
	2, 4, 2
	

	250


	
	
	
	


Questions

1. When you recorded your results, which of the following would indicate that genetic drift had occurred?

a. p=1

b. 1>p>0

c.  p=0

d. a and b

e. a and c

2. Based on your data, does there seem to be a correlation between allele frequency (p) and genetic drift?  If so, how would you explain the trend?

3. Based on your data, does there seem to be a correlation between population size (N) and genetic drift?  If so, how would you explain the trend?

4. Comparing your data at p=0.1 with and without Natural Selection, does natural selection influence genetic drift?  Does population size still influence genetic drift?  If so, how would you explain the trends?

