Biology 120: Genetics

Non-Quiz 2.5: Some Learning Problems
First scenario: In gerbils, the wild type body color is Agouti (brown). There are several genes which contribute to that color, and different alleles for some of these genes can cause unusual fur colors. One of these genes has a rare mutant allele which causes the fur to be a lighter, redder color, called copper. This gene has two alleles, its wild type (brown) and copper. Brown is completely dominant to copper.

You are going to mate two brown gerbils (call them Betty and Bert). Both Betty’s mother and Bert’s mother were copper colored.

1. Assign symbols for the two alleles of this gene.

2. What color were Betty’s father and Bert’s father?

3. What is Betty’s genotype? What about Bert’s?

4. Figure out this mating, showing your work (including a Punnett’s Square).

5. What genotypic ratio should this mating produce?

6. What phenotypic ratio should this mating produce?

7. Assume you now allow Betty and Bert to mate. Betty eventually has eight babies, five brown and three copper. Does this agree with the prediction you made (your phenotypic ratio)? If not, what do you think went wrong?

Second scenario: This involves the same gerbil gene as the first scenario. You have another brown gerbil, Gertrude. You know nothing about Gertrude’s family history. If you want to figure out whether Gertrude is homozygous or heterozygous for this gene, what kind of gerbil should you choose to mate her to, and why? What do we call this kind of mating?

Third scenario: In Drosophila, the wild type body color is sort of grayish/yellowish striped. There is a mutant allele for a body color gene which causes Drosophila to have black bodies. So the two alleles for this gene are wild type and black. Also, wild type eye color in Drosophila is a dull brick red. One of the many eye color genes in Drosophila has a mutant allele which causes the eye color to be a brilliant red called cinnabar. In both cases, the wild type alleles are completely dominant and the mutant alleles are recessive.
You are going to mate two flies, both of which have wild type body color and eye color. In a previous mating between these two flies, you’ve observed offspring of four types—wild body + wild eyes, wild body + cinnabar eyes, black body + wild eyes, and black body + cinnabar eyes.

1. Assign symbols for the alleles of these two genes.

2. What are the genotypes of these two parent flies?

3. What kinds of gametes can the female fly produce? What about the male?

4. If you mate these flies and get 200 offspring, about how many of them do you predict will have black bodies and cinnabar eyes? Show your work (including the Punnett’s Square).

