Quiz 1 Th 9-10am

Show your work for partial credit!

1) What stage of meiosis results in the observations that lead Mendel to conclude the law of independent assortment?

Answer: Meiosis I (metaphase or anaphase). 

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?

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?

c) If you mate a wild-type female from the F1 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:  

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

b) The gene is linked to the X chromosome.

c) 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) 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 blue flowers and white stems.  The self-pollinated second generation is made up of 87 blue flowered/white stemmed plants, 35 blue flowered/purple stemmed plants, 27 red flowered/white stemmed plants, and 12 red flowered/purple 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 homozygous, blue is dominant to red and white is dominant to purple.

P0 = BBww   x  bbWW

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

Answer: its the het crossed to the recessive.  So the four combos  (red/purple; blue/purple;red/white/; red/purple) should exist in equal ratios.

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

Answer:  Blue and white are incompletely dominant.    both blue and white are dominant to red.
