Quiz 1

Show all work to receive partial credit.

1. Name two key functions of meiosis. 

ANSWER: 1) replicate DNA, 2) divide into haploid gametes, 3.Crossover, 4. independent segregation, other answers may be accepted
2. You notice that a plant can show either smooth or hairy leaves and produce green or red berries. You make a cross between true-breeding strains:

hairy, green x smooth red      
and obtain offspring that are all hairy, red.

a) If you mate the F1 offspring to each other, what phenotypic ratio do you expect to observe in the F2 progeny?

ANSWER: 9:3:3:1 hairy, red : hairy, green : smooth, red : smooth green       R=red, r =green, H=hairy, h=smooth,
b) To your surprise, when you do the cross in part (a) you find the following phenotypes in the F2 progeny:

146 hairy, red : 36 hairy, green : 11 smooth, green

Provide an explanation for the ratio you observe. What genotypes would you expect among the hairy, red plants?

ANSWER: The ratio is 12:3:1, resembling a dihybrid ratio of 9:3:3:1. This describes a case of dominant epistasis: the dominant red allele masks the effect of the hairy gene and creates a hairy phenotype regardless of whether the plant carries the dominant or recessive allele.

NOTE: There was a typo in the problem and the parental strain cross should have been hairy, red X smooth, green.  We apologize for this error and I will talk in discussion section about how part b. of this question will be graded. 
c) You mate the hairy, green plants from F2 generation to the hairy, red plants from the F1 generation. What phenotypic ratios do you expect to see in the progeny? 

ANSWER: The F2 hairy, green plants are H-rr. They are mated to HhRr plants.

(1/3 of the progeny will arise from this cross): HHrr x HhRr: H-R- 1/2, H-rr 1/2

(2/3 of the progeny will arise from this cross): Hhrr x HhRr: H-R- 3/8, hhR- 1/8, H-rr 3/8, hhrr 1/8

hairy red: 1/2*1/3 + 3/8*2/3 +1/8*2/3= 1/2 (H-R-, hhR-),
hairy green: 1/2*1/3+3/8*2/3 = 5/12 (H-rr),
smooth green: 1/8*2/3 = 1/12 (hhrr)

The ratio is 6:5:1 hairy red : hairy green : smooth green.

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-polinated 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: 1:1:1:1 of blue flower, white stem: blue flower, purple stem: red flower, white stem: red flower, purple stem
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 co-dominant. Since both blue and white are dominant to red it is very, very, unlikely that this is an example of incomplete dominance.  You can think about this problem as follows: the blue and white alleles are expressing functional proteins and the nonfunctional state is red, so when you have both the blue and white alleles they are both functioning and produce blue and white proteins which on a macroscopic level produces light blue plants.
