Quiz 1 Th 9-10am

Name: 

Show your work for partial credit!

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

Answer :  Four

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

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 smooth allele and creates a hairy phenotype regardless of whether the plant carries the dominant or recessive allele.

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.

HHrr x HhRr: H-R- 1/2, H-rr 1/2

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)   The tailess Manx phenotype  in cats is caused by a dominant autosomal allele at the M locus.  A black Manx cat was crossed to a brown cat.   One quarter of their progeny (the F1)  were black Manx, one quarter of their progeny were brown Manx, one quarter were black normal-tailed, and one quarter were brown normal-tailed.  You know from previous work that the black coat color is dominant to the brown coat color at the B locus.  

A) What are the most likely genotypes of the black Manx cat and brown cat used in the initial cross?  

Answer:   most likely is BbMm (black) x bbmm (brown).  This accounts for the 1:1 ratio of both traits independently.

B) How could you test your hypothesis about the likely genotype of the black Manx cat used in the initial cross? 
Answer: use a test cross: take a cat you KNOW is recessive for both the B and M loci (bbmm) and see if you get the same ratios as above when you cross it to the black Manx cat.

C) You want to develop a purebreeding black Manx cat strain.  You cross  black Manx cat to a black Manx cat.  The F1 generation are all black, 2/3 are Manx and 1/3 have normal tails.   You continue to breed the F1 black Manx cats together, no matter what you do, they never breed true, you always get 2/3 having the Manx phenotype and 1/3 having normal tails.  What is a possible explanation for this?

Answer:  the Manx phenotype is autosomal dominant, but lethal when homozygous.

