Quiz 1

Show all work to receive partial credit.

1. During which of the different types of cell division (Meiosis I, Meiosis II, and Mitosis) does crossing over by homologous chromosomes occur?

ANSWER: Meiosis I (specifically prophase)

2. You find that a species of mice can have either long or short tails. When you mate two long-tailed mice, you find that 75% are long-tailed and 25% are short-tailed.

a) What can you conclude about the genotype of the two long-tailed parents? Which allele is dominant: the long-tailed allele or the short-tailed allele?

ANSWER: Long-tailed parents are heterozygous. The long-tailed allele is dominant.

b) You find a rare long-tailed strain that is hairless, which when crossed to a pure-breeding normal strain only results in normal offspring. When you mate a hairless, long-tailed mice with a normal, long-tailed mouse, you observe the following ratio:

3 hairless, long-tailed : 3 normal, long-tailed : 1 normal, short-tailed

What can you conclude about the interaction between the hairless gene and the tail length gene? 

ANSWER: The two genes segregate independently but the recessive combination of hairless, short-tailed is lethal.

c) What are the genotypes of the parents in the above cross? What are the genotypes of the offspring resulting from this cross?

ANSWER: The genotypes of the parents are: HhLl x hhLl. (Tail gene segregates 3:1 so must be result of heterozygous parents. Hairless is recessive, so only way to result from a cross to a normal mouse is if the normal mouse is heterozygous for the hairless gene.)

Hairless, long-tailed: hhLL and hhLl

Normal, long-tailed: HhLl, HhLL

Normal, short-tailed: Hhll

3. You cross a pure breeding blue flower with purple stems plant to a pure breeding red flower with white stems plant. The first generation progeny all have red flowers and purple stems. The self-polinated second generation is made up of 87 red flowered/purple stemmed plants, 33 red flowered/white stemmed plants, 27 blue flowered/purple stemmed plants, and 11 blue flowered/white stemmed plants.

a) What do you think the genotypes of the parents from the initial cross are? (Clearly define and explain any letter symbols you may choose to use).

ANSWER: parents are homozgyous, red is dominant to blue, purple is dominant to white.

P0 = rrPP x RRpp

b) What classes and ratios of progeny would you expect to get if you crossed one of the first generation [F1] red flowered/purple stemmed progeny to a blue flowered/white stemmed plant?

c) You cross a pure breeding red flowered plant to a pure breeding white flowered plant. The F1 progeny are pink! You also cross a pure breeding blue flowered plant to a pure breeding white flowered plant and all of the F1 progeny are white. What is a likely explanation of this?

ANSWER: Red and white are co-dominant. Since both red and white are dominant to blue it is very very unlikely that this is an example of incomplete dominance.

