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Gene Frequencies and Natural Selection

Pre-Lab Discussion
Population genetics is the study of ail the genetic traits in a population. A gene pool is the
combined genetic makeup of all the members of a population. Recall that genes often
have two or more different versions, called allefes. in any gene pool, each alleie
represents some fraction of all the genes for that particular trait.. These fractions are called
allele frequencies o

Evolution is defined as the change in allele frequencies of traits in a poputation over
time. If a population is not evolving, the allele frequencies in the population remain stable.
This is called genetic equilibrium. 1f, however, evolution is taking place, the allele
frequencies of that population will change from generation to generation. Two scientists
used the idea of genetic equilibrium and developed what is called the Hardy-Weinberg
principle. This principle states that under certain conditions, allele frequencies remain
constant from generation to generation. If any one of the conditions is not met, genetic
equilibrium is disrupted, and the population may evolve.

Purpose

During this investigation, you will model reproduction using colored blocks to represent
alleles for a gene. You will also calculate the phenotypic and genotypic frequencies in
your model.

Materials

200 colored blocks (100 one color and 100 of another color)

Paper on which to record your data

3 containers labeled ‘Parents,” “Fertile Offspring,” and “Sterile Offspring.”

Procedures

1. Place all the biocks into the Parents container. Record which color you wish to
represent the dominant allele (R) for red flower color in a plant. The other color wilt
represent the recessive aliele (r) for white flower color. The biocks in the container
represent the gametes from a population of 25 RR, 50 Rr, and 25 rr individuals

2. Randomly choose two biocks from the container. Record the genotype and phenotype
represented by the blocks under the heading Trial 1 in a table on a separate sheet of
paper. If the phenotype is red, place both blocks in the Fertife Offspring container. If
the phenotype is white, place both blocks in the Sterile Offspring container. Repeat
this step until all biocks from the Parents container have been used.

3. Caiculate and record the phenotypic and allele frequencies of the offspring in Trial 1

4 Return ali blocks from the Fertile Offspring container to the Parents container.
Repeat step 2 and record your data under the heading Trial 2 in the tabie

5 Repeat step 4 two more times. Record your data under the headings 7rial 2 and Trial
4
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Data Table

Group members: ~
Dominant allele (R) (color of block)

Recessive allele (r) (color of block)

WFrequencies Allele Frequencies
RR Rr g R r

Parent

Trial 1

Trial 2

Trial 3

Trial 4

Analysis and Conclusions

ANALYSIS

1. What were the aliele and phenotypic frequencies of the offspring in Trial 1 and Trial 4?7
How do you explain any differences?

2. Check with other groups. How do their resuits differ from yours? Why do they differ?

3. What would happen if the environment changed and the dominant allele was now
selected against? Would your allele frequencies change? Why?

CONCLUSION
Do you think the recessive allele (r) would ever be completely eliminated from the
population? Explain. ar

Extensions
The allele for sickle-cell disease is common in Africa. People homozygous for this allele
have sickle-cell disease. People who are heterozygous have some symptoms, but they do
have a high resistance to malaria. How do you think positive selection for a heterozygote
would affect genotype and phenotype frequencies? Set up an appropriate experiment to
test your ideas, and carry it out.

Do you think there would be a difference in the genotype frequencies in the United
States where malaria is not a problem? Explain your viewpoint.




