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Sickle-Cell Lab
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Types of Natural Selection:

A: _____________________: natural selection that favors one of the extreme variations of a trait

B: _____________________: natural selection that favors the average individuals in a population

C: _____________________: natural selection that favors either extreme of a trait’s variation

Populations evolve

A: ______________________: all of the alleles of a population’s genes

B: ______________________: % of an allele in the gene pool
Genetic Equilibrium: a population in which the frequency of alleles remains the same.  

Genetic Equilibrium can be disrupted by:

_____________________: can result in a useful variation

_____________________: the change of allelic frequencies caused by chance events

_____________________: the addition or subtraction of genes of a gene pool

Speciation: the evolution of a new species
· Speciation can occur by:

A.____________________: when a physical barrier separates a population

B.____________________: when members of a population can no longer mate and produce fertile offspring

C.___________________: organism contains a multiple of the normal set of chromosomes

· Speciation can occur by:

A.____________________: the idea that species originate through a gradual change in adaptations

B.____________________: speciation occurs relatively quickly and in rapid bursts

D. ___________________: when species that were once similar to an ancestral species diverge

C. ___________________: when an ancestral species evolves into an array of species to fit a number of different habitats

E. ___________________: when distantly related organisms evolve similar traits


· 75 Red beads represent Hemoglobin A allele (HA)
· 25 Green beads represent Hemoglobin S allele (HS)
Table 1: Individuals born with each genotype after first generation
	
	HAHA genotype
	HAHS genotype
	HSHS genotype

	Generation 1
	
	
	

	Generation 2
	
	
	


Table 2: Allelic frequencies 
	
	Generation 1
	Generation 2

	How many A alleles are remaining in the population?
	
	

	How many S alleles are remaining in the population?
	
	

	What is the total # of alleles in the population?
	
	

	What is the frequency of the A allele? (A/total)x100
	
	

	What is the frequency of the S allele? (S/total)x100
	
	


Conclusions (write answers on the back):
1. What happened to the frequency of the HA and HS alleles over time?
2. Since few people with sickle-cell anemia are likely to survive to have children of their own, why hasn’t the Hemoglobin S allele been eliminated by natural selection?
3. Why is the frequency of the Hemoglobin S allele so much lower in the US than in Africa?
4. Scientists are working on a vaccine against malaria.  What impact would the vaccine have on the frequency of the Hemoglobin S allele in Africa?
5. In 5 out of 100 million individuals in a population, the allele for Hemoglobin A will spontaneously undergo mutation into the allele for Hemoglobin S.  Will such mutations cause major changes in the allelic frequencies of the population?  Explain your answer.

Darwin’s Theory of Evolution: Species change and evolve over time due to the processes of natural selection and genetic variation








Background Information


Sickle-cell anemia results from a mutant allele for hemoglobin.  There are two alleles for the production of hemoglobin.  Individuals with two Hemoglobin A alleles (HAHA) have normal red blood cells.  Those with two mutant Hemoglobin S alleles (HSHS) have abnormal sickle-shaped red blood cells and suffer from sickle-cell anemia.  Heterozygous (HAHS) individuals carry the mutant allele but do not suffer from its debilitating effects.  They have both normal and sickle-shaped red blood cells.





In the US, about 1 in 500 African-Americans develops sickle-cell anemia.  But in Africa, about 1 in 100 individuals develops the disease.  Individuals with an HAHA hemoglobin genotype have a significantly greater risk of contracting malaria and may die from the disease.  The HSHS genotype, is usually fatal before the age of twenty.  A person with an HAHS genotype does not develop sickle-cell anemia and has less chance of contracting malaria.  The frequency of the Hemoglobin S allele in malaria-infected regions of Africa is 16%, but in the US, the allelic frequency is 4%.
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