Quiz 1

Show all work to receive partial credit.

1. How many cells result from the completed meiosis of a single diploid cell?

ANSWER : four 

2. One of the wing mutations identified in Drosophila results in small wings. A small-winged mutant male is crossed to a wild-type female, resulting in offspring that are all wild-type.

a) If you mate the F1 offspring to one another, what ratio of small-winged to wild-type do you expect in the F2 generation? What can you conclude about the small-winged allele?

ANSWER: 1:3 ratio of small-winged to wild-type. Small-winged allele is recessive.

b) In the F2 generation, you notice that all the small-winged mutants are male. What can you conclude about the gene determining wing length?

ANSWER: The gene is linked to the X chromosome.

c) If you mate a wild-type female from the F2 generation to a small-winged mutant male, what is the probability that her male offspring will have small wings? What is the probability if she is mated to a wild-type male?

ANSWER: The F2 female is a carrier. Regardless of the male she is mated to, all her male offspring will receive only one X chromosome for her. Therefore the answer is 50% in both cases.

3. Polydactylism is a genetic,autosomal dominant trait where the individual has extra digits on their hands or toes. Esperanza has the polydactyl trait - she has six toes on her right foot. She also has a sister who has cystic fibrosis- a recessive disease. Esperanza and her partner Bjorn are thinking about having children together, Bjorn also has a sister who had cystic fibrosis.

a) What are the chances that Esperanza and Bjorn's first child will be polydactyl and have cystic fibrosis?

Note:  This question should have included the information that only one of Esperanza’s parents had the dominant Polydactyl allele, therefore Esperanza is heterozygous for the trait.  Full credit will be given both to those who assumed this to be the case, since it must be a rare trait in the population, and to those who took both possibilities into account.  

ANSWER: Both Esperanza and Bjorn have a 2/3 chance of being a CF carrier. Thus the chance of the child having CF is

(2/3 * 2/3 * 1/4 = 4/36 = 1/9). The chance of passing along the polydactyl trait is 1/2. So:

1/9 * 1/2 = 1/18 ( or 4/36 * 1/2 = 4/72 )

b) What are the chances that their first child will be polydactyl and NOT have cystic fibrosis?

ANSWER: 1/2 x (1-1/9)

c) Esperanza and Bjorn decide to test their first child for both disorders, the genetic results show that their child is a carrier for cystic fibrosis (but will not have the disorder) and has the autosomal dominant polydactyl gene. However when their child is born they have completely normal anatomy (five fingers per hand/ five toes per foot). What is one possible explanation for this (assuming the test was correct)? Be clear in your explanation!

ANSWER:

 (i) Polydactyl trait can have incomplete penetrance

(ii) a  second gene is epistatic to the polydactyl gene (this answer is only given full credit with a correct explanation)

