Quiz 1

Show all work to receive partial credit.

Grading scheme:

1. 1pt

2. a.  1pt

b.  1pt


c.  2pt

      3
a.  1pt

b.  2pt

c.  1pt


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. 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 hairy gene 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= 1/2 (H-R-, hhR-), hairy green: 1/2*1/3+3/8*1/3 = 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. 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 is the probability that Esperanza and Bjorn's first two children will both be polydactyl?

ANSWER: 1/2 * 1/2 = 1/4

b) What is the probability that their first child will be heterozygous (a carrier) for the cystic fibrosis mutation?

ANSWER: probability that both parents are carriers and that their child is a carrier = 2/9

prob that one parent is a carrier and other is homozygous WT = 2* 2/9 = 4/9

prob that a child from CCxCc cross is a carrier : 4/9 * 1/2 = 2/9

These are mutually exclusive events : so 2/9 + 2/9 = 4/9 = chance of a child being a carrier.

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: Polydactyly can have incomplete penetrance, or they can argue for epistasis (but they have to show that they know what the term means).

