General Biology: Ecology and Evolution




Summer 2005 Session #2

Week #1 Workshop Questions

Workshop is a time to discuss questions related to the lecture and reading material with your classmates. It is not a time to work independently! By talking about the material, it helps to cement the main concepts and ideas in your mind and allows you to hear what others think. From experience, I know that if you can explain something to someone, you really have a deep understanding of that material. When you can’t, you realize what you don’t understand. I will not collect your workshop answers but will post the answers on the course website. You should check my responses to yours after workshop to be certain your group was on the right track.

I have a couple of rules that I want you to stick to during workshop time:

1. All students in the group should be working on the same problem at the same time.

2. No one moves forward unless the entire group feels comfortable with the answers. If you get stuck and can’t come to some consensus or are completely lost, ask me for help! 

Questions:

1. The evidence supporting the pattern component of the theory of evolution can be criticized on the grounds that it is indirect. For example, no one has ever observed the formation of a vestigial trait over time. Because of the indirect nature of the evidence, it could be argued that structural and genetic homologies are coincidental and do not result from common ancestry. Is indirect evidence for a scientific theory legitimate? Are you persuaded that modification with descent is the best explanation available? Discuss this with your group.

2. The average height of humans has increased steadily for the past 100 years in the industrialized nations. This trait has clearly changed over time. Most physicians and human geneticists believe that the change is due to better nutrition and less disease. What do you think – has human height evolved?

3. Genome sequencing projects may dramatically affect how biologists analyze evolutionary change for quantitative traits. For example, suppose the genomes of many living humans are sequenced and that genome could be sequenced for many people who lived 100 years ago (this might be possible with preserved tissue). If 20 genes have been shown to influence height, how could you use the sequence data from these genes to test the hypothesis that human height has evolved in response to natural selection?

4. The text maintains that mutation has two roles as an evolutionary mechanism. It is too infrequent to produce significant changes in allele frequencies but it is the ultimate source of genetic variability. Explain.

5. In humans, albinism is caused by loss of function mutations in genes involved in the synthesis of melanin, the pigment in skin. Only people who are homozygous for a loss of function allele have the phenotype. In Americans of northern European ancestry, albino individuals are present at a frequency of about 1 in 10,000 (or 0.0001). Knowing this genotype frequency, we can calculate the frequency of the loss of function allele. If we let p stand for this frequency, we know that  p2 = 0.0001, so p = square root of 0.0001 which = 0.01.By subtraction, the frequency of normal alleles is then 0.99. If these loci conform to the conditions required by the Hardy-Weinberg principle, what is the frequency of carriers (people who are heterozygous). Once you get an answer, you will know the percent of Caucasians in the US who are carry an allele for albinism. 

6. A certain strain of mice have 3 distinct coat colors: Black, gray and white. These coat colors are due to the following genotypes: BB = black; Bb = gray; and bb = white. Assume that the frequency of the black coat allele for mice in a population is 0.6, and that the population meets all of the expectations of the Hardy-Weinberg equilibrium theory. What are the expected genotype frequencies for the coat color locus in this population? 

7. If the population in question #6 continues to meet the assumptions of the Hardy- Weinberg Equilibrium theory, do you expect the allele and genotype frequencies at this locus to change drastically over time? Explain your answer.

8. Now let’s investigate the coat color locus in another large population of this mouse species. In a sample of 100 mice from this population you find 60 with black coats, 10 with gray coats, and 30 with white coats. Calculate the allele and genotype frequencies in this sample.

9. The following frequencies are know from extensive research on a large population of PTC tasters and Non-Tasters: TT = 251 individuals; Tt = 250 individuals; tt = 334 individuals

a. What are the allele frequencies of T and t?

b. What are the expected genotype frequencies?

c. What are the phenotype frequencies?

10. Out of 100 red oaks (Quercus rubra) in a population, the frequency of allele B is 0.45. The other allele at the locus, a recessive allele (b), was expressed in 20 individuals. Determine:

a. observed and expected genotype frequencies

b. whether the population is at Hardy-Weinberg Equilibrium.

c. Challenge question: If you conclude its not in Hardy-Weinberg Equilibrium, can you design a study that would eliminate or confirm one evolutionary mechanisms that may be at work.

