BIOLOGY 							       October 28, 2013

· Example 1:
· In a population of 1000 mice, there are 300 with brown coats (BB), 550 with tan coats (Bb), and 150 albinos (bb). Does this population reflect the Hardy-Weinberg equilibrium?  
	
	BB
	Bb
	bb
	Total 

	# of mice
	300
	550
	150
	1000

	# of B alleles
	2x300=600
	1x550
	0x150
	1150

	#of b alleles
	0x300
	1x550
	2x150= 300
	850

	f(B)=p=
	1150/2000
=0.575
	
	
	

	f(b)=q=
	
	
	850/2000
=.425
	

	f(BB)=p2
	(0.575)2 = 0.3306
	
	
	

	F(Bb)= (2)(p)(q)
	
	2(0.575)(0.425)
= 0.48875
	
	

	F(bb)= q2
	
	
	(0.425)2
= 0.1806
	

	Expected frequency of genotype
	0.3306
	0.48875
	0.1806
	1

	Expected # of mice
	0.3306(1000)= 331
	0.489(1000)= 489
	0.1806(1000)= 181
	1000



· Example 2:
· A rare, lethal disease is a result of a recessive phenotype. The disease occurs consistently with a frequency of 0.001 in this part of Canada. In London, how many of the 350 000 people would carry this allele?
· The genotype frequencies will be what we expect from allele frequencies in hardy Weinberg equilibrium 
· Disease aa phenotype 
“Normal” AA or Aa 
Frequency of disease  0.001  because at Hardy Weinberg, this is q2 
At Hardy Weinberg equilibrium allele frequencies aren’t changing, and the genotype frequencies will be the f(AA)= p2, f(Aa)=2pq , f(aa)=q2
· We want the # of individuals out of 350 000 that are Aa. 
· We can find q by square rooting q2
· Plan: f(aa)=q2  q  p  f(Aa)=2pq
· Solution:
· f(aa)=q2=0.001
q= = 0.0316
· Since p+q=1, that means p=1-0.0316 = 0.968
· f(Aa)= 2(0.968)(0.0316) = 0.0612  this is the proportion of the population that are heterozygotes
· To find the number of individuals that are carriers, we have to find: f(Aa) x # of individuals in the population
= 0.0612 x 350 000 individuals
= 21420.5. 
Therefore, there are 21420 individuals are carriers 
· Natural Selection
· Background on snail population and environment 
· Population of snails that varied in shell thickness 
· Crabs ate the snails 
· Easier for the crabs to eat thinner shelled snails
· The snails reproduced clonally, so their offspring were phenotypically identical to their parents 
· [bookmark: _GoBack]It was more energy efficient to eat the snails that had thin shells
· Natural selection is a reason why population isn’t at Hardy Weinberg equilibrium 
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