Morgan Fox
AP Biology Lab 8: Population Genetics and Evolution
1. Using the PTC tasting for the entire class, how close were the frequencies of each phenotype (taster vs. non-taster) to those found in the North American population (approximately 70% tasters)? If there was variation, what could have accounted for this?
There was a 22% difference between my class’ phenotype frequencies and those found in the North American population. The frequency for tasters in my class was 92%, non-tasters 8%. Not only can this variation be accounted for by the fact that I tested a small number of individuals, but the majority of the subjects were born (and all lived) in Utah, limiting their genetic diversity.

2. In the first exercise in Part B, ‘Testing an Ideal Population’, what would be the expected values of p and q after the five generations?
The expected value of p=.5 and q=.5 after five generations.

3. How close were your class results to an ideal population?
My class results directly reflected those of an ideal population. The frequency of the homozygous dominant gene was 25%, heterozygous 50%, and homozygous recessive 25%, making our p value(frequency of the dominant allele in the population) and q value(frequency of the recessive allele in the population) both equal to .5.

4. What do you think would happen if you carried this simulation out for ten more generations?
Based on my results of testing an ideal population, if I were to carry out this simulation for another ten generations, the class frequencies would likely not alter all that much. The frequency of the dominant and recessive allele are evenly split after five generations, and being an ‘ideal’ population, nothing is likely to disrupt this careful balance.

5. How do the frequencies of p and q compare after the factor of selection was added to the simulation?
After the factor of selection was added to the simulation, our p value increased to .8 and our q value decreased to .2. As this specific factor was selecting 100% against homozygous recessive individuals, it makes sense that the frequency of the recessive allele (q) in the population decreased.

6. What do you think would happen if you carried this simulation out for another ten generations?
As homozygous recessive individuals are being 100% selected against in this activity, we already saw in the first five generations that we have a large number of homozygous dominants and quite a few heterozygotes. This is due to the fact that, since only heterozygous individuals and homozygous dominant individuals reach reproductive age, there is a 50/50 chance of creating an offspring that it homozygous dominant, and 50/50 for a heterozygous individual. Over another ten generations, we would see the same increase in homozygous dominant and heterozygous individuals, but mostly in the homozygous dominant as the heterozygotes contribute to the overall total of dominant alleles, making the ratio of homozygous dominants steadily increase.

7. Do you think that the allele would ever be totally eliminated from the population? Why or why not?
The allele would never be TOTALLY eliminated from the population, as there would still be a small number of heterozygous individuals and, when breeding with homozygous dominant individuals, there is still a 50/50 chance that their offspring will be heterozygous as well, meaning that we have a 50/50 chance of maintaining that allele each time a heterozygous individual mates.

8. Suppose there was a medical advance that allowed most individuals with the double recessive condition to survive and reach reproductive age. How would this affect the allele frequencies?
The frequency of the recessive allele would increase, as those with it would no longer be 100% selected against. The next generation would see a sizable increase in the number of homozygous recessive individuals, as the allele would be allowed back into the gene pool.

9. Explain the difference in the results of the simulation showing selection to the simulation favoring heterozygotes.
When selection was added to the simulation favoring heterozygous, it minutely increased the frequency of the recessive allele in the population, and decreased the frequency of the dominant allele. This is because, as in the case of sickle-cell anemia, only heterozygous individuals are truly safe from the disease, as there is a 50/50 chance of dying if you are homozygous dominant for the gene, and a 100% chance of dying if you are homozygous recessive for the gene. Our p value = .7 and our q value = .3.

10. Why is the heterozygous condition important in maintaining genetic variation within a population?
Heterozygous individuals are so important in maintaining genetic diversity because they have both a dominant allele and a recessive allele. This allows them, when mating, to have three different genotype options for their offspring (HH, Hh, or hh). In comparison, if only homozygous dominant individuals mated, everyone would be HH. The appearance of both alleles in heterozygous individuals is a genetic blessing in terms of maintaining genetic diversity.

11. In the simulation demonstrating genetic drift, what do the resulting allele frequencies suggest about population size as an evolutionary force?
In simulating genetic drift, our results clearly show that population size can have a huge impact on the course of life. With so much inbreeding and so little genetic diversity, it is extremely likely that, several generations down the road, all but one genotype may be almost completely eradicated. This is because heterozygous individuals grow scarcer and scarcer until, eventually, one of their alleles disappears from that group of people. This can determine the entire evolutionary course of a population, proving that population size is very significant as an evolutionary force and is key to maintaining genetic diversity.

12. You are a population geneticist and you have recently visited a remote Pacific island where you have discovered a race of giant purple-skinned, seven-toed, three-horned dragons. In examining the new race you have discovered that a small number of the dragons have only six toes as opposed to seven and it seems to be a genetically inherited trait. After a population survey, you have found that in a population of 1,378 dragons, 174 of them have only six toes. Assuming the six-toed organisms are carrying a recessive trait, calculate the gene frequencies and the percentage of homozygous dominant, heterozygous, and recessive individuals on the island.
p=.64		q=.36
AA:42%	Aa:46%	aa:13%

13. Below are four pie charts representing the percentage of homozygous dominant, heterozygous, and recessive individuals within a population over a period of 400 years. Examine the charts and explain below what you believe is happening within the population.




The pie charts show an evolutionary course in which heterozygotes grow to be the most abundant, homozygous recessive individuals very nearly die out, and homozygous dominant individuals are only about half as abundant as at the beginning. This course seems to pretty accurately represent the effects of a heterozygote advantage, likely one such as Sickle-cell anemia. Those who have sickle-cell, a homozygous recessive disorder, die. Those who are homozygous dominant have a high chance of contracting malaria (something sickle-cell protects against) and dying as well. Therefore, over time it is represented how much more beneficiary it is to be heterozygous.

14. In this lab you examined the effects of selection, the heterozygous advantage, and genetic drift on a population. Several other factors can affect population genetics, including mutation, inbreeding, geographic isolation, and migration. Research one of these factors and explain how it may affect a population over time.
In the case of inbreeding, populations are usually very negatively affected over time. When two, closely related individuals give birth to children, the likelihood that those kids will receive a harmful recessive allele increases significantly. One of the most well-known examples of inbreeding from history is that of the royal European families in the middle ages. They married so closely within family lines, that there was very little diversity, and many royals contracted diseases like Hemophilia (a genetic disorder that leads to excessive bleeding due to the lack of a clotting factor in the blood).

15. Divide the class in half and have on half refute the other half to defend the following statement: “All mutations are detrimental to a population.”
Con: All mutations can’t be detrimental to a population because there are many mutations that do nothing; they are simply removed introns that have no negative affects.
Pro: No negative affects to that individual, but what about several generations afterwards? Don’t you think there is a chance that a mutation with no effects now may be altered somehow along the line of inheritance and affect the future population?
Con: Okay, but what about the many species that are able to survive in nature because of a mutation in their coloration? It keeps them safe from predators and allows them to reach the age of reproduction.
[bookmark: _GoBack]There is no self-implication in the ‘a’ population, so we can’t assume it’s the mutated population.

JU

e e e e o by e el o i

e o i ot o s

B —
el e et f G o The e
Mmoot o s 35 s . o s o
e et o b Sk e ey o
R R

s B S e sl Ay R e T g
o i s e .

o 2 A ot v e P B e
L e ey e e e o

e e b bl 1% e s i sy, o shesdy
e ey T e et e ey kot v
R




