Anthropology 260





Name:  ___________________     
Assignment 4     
Due 10/07 
1. The recessive allele l codes for lactose intolerance. People who are recessive homozygotes (ll) cannot digest milk; dominant homozygotes (LL) and heterozygotes (Ll) have no problem digesting milk. Among 400 people from Eastern Mongolia, 256 were unable to digest milk.

a. Assuming that this population does not deviate from the Hardy-Weinberg equilibrium, estimate the frequency of the L and l alleles:

fr(l) =                              

fr(L) =                              


b. Milk in Mongolia is a common source of bacterial infection. Individuals who drink milk are very likely to get a severe stomach infection and die. The mortality rate from stomach infections among milk drinkers (the LL and Ll genotypes) is 40%.

Which genotype(s) have the greatest fitness?_________________________________

What type of natural selection is operating on this population?:  _________________              
How do you expect the allele frequencies to change through time?  Make a rough graph:
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2. Think of conditions that would result in balancing selection. Your example must be different from those we have discussed in class, but does not need to pertain to the real world (you can use extra-terrestrials). Provide a specific description for your case:

_____________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

_____________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

3. Recessive allele c codes for cystic fibrosis. People who are recessive homozygotes (cc) tend to have chronic lung infections. Dominant homozygotes (CC) show no symptoms of this disease. However, they are highly susceptible to cholera and typhoid fever. Heterozygous individuals (Cc) are resistant to both cholera and typhoid fever, but show no symptoms of cystic fibrosis. Consequently, heterozygous individuals have the highest biological fitness in areas with a frequent occurrence of cholera and typhoid fever. 

Among the natives of South America, the frequency of the c allele is 0.1. In the last decade, South America witnessed a rapid increase in the occurrence of cholera. Use the table below to estimate how allele frequencies are going to change over the next generation. 

	
	CC
	Cc
	cc
	total

	frequency

p2, 2pq, q2
	0.81
	0.18
	0.01
	1

	fitness (w)
	w1=0.8
	1
	w2=0.4
	

	selection coefficient (s)
	s1=


	
	s2=
	


What type of natural selection is described in this exercise? ___________________________

Find allele frequencies at the equilibrium
fr(C) = _________________________
fr(c) = __________________________________
Make a rough chart of allele frequency change over the following generations. 
ALLELES
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generations
4. Let’s assume that among hunter/gatherers native to northern Australia, individuals who can detect the bitter taste of plants even at very low concentrations (TT homozygotes) are highly valued as plant gatherers. Non-tasters (tt homozygotes) don’t even try to gather plants and get their food through hunting. Tt heterozygotes gather plants, but often die from eating toxins in this food, resulting in the lower fitness of heterozygous individuals, as shown in the table below.

Let’s assume that among these natives of northern Australia fr(T) = 0.3 and fr(t) = 0.7
	
	TT
	Tt
	tt
	total

	frequency

p2, 2pq, q2
	
	
	
	1

	fitness (w)
	1
	0.4
	1
	

	selection coefficient (s)
	s1=
	
	s2=
	


What type of natural selection is described in this exercise? ___________________________

Make a rough chart of allele frequency change over the following generations. 
ALLELES
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generations
5. Recessive allele h codes for hydrops fetalis, a severe form of Thalassemia, caused by the loss of alpha hemoglobin chains. All hh homozygotes die en utero. 

In a population from Istanbul, 40% of the people are carriers of the h allele. Find the following allele frequencies. Note: this population is clearly NOT at the Hardy-Weinberg equilibrium.
fr(H) =
___________

fr(h) = _____________

What type of natural selection is affecting the frequency of allele h?_____________________

Make an approximate chart of the changes in allele frequencies over the generations: 
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