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Feb 15, 2010
(concepts from chapter 3, text)

1. You are interested in the mode of transmission of coat color in mice. You
start by crossing a true breeding gray mouse with a true-breeding white
mouse. The offspring are all gray. After letting these gray offspring
interbreed you note a total of 114 gray mice and 31 white mice from several
litters.

a. Propose a mechanism to explain the results. Diagram the crosses and
compare the observed results with the expected. (indicate parental, F1,
and F2 generations; show possible gametes and zygotic combinations)

b. Describe the phenotypes and ratios of the F3 generations

c. Suggest a molecular mechanism for gray and white fur color.

2. In fruit flies (Drosophila melaogaster ) a recessive mutant ailele w, results
in white eyes, whereas the normal, wild-type eye color is red. A second
recessive mutant allele, b, results in black body color, whereas the normal,
wild-type body color is gray.

a. Diagram a cross of a true-breeding gray-bodied, white-eyed fly with
a true-breeding black-bodied, red-eyed fly.

b. Show the Parental and F1 genotypes .
c. Use a Punnett square to show F1 gametes and F2 zygotic
combinations.

d. Determine the expected ratio of F2 phenotypes.




[image: image2.png]e. Atest cross involving one of the gray-bodied, red-eyed F2 flies
gave 100% gray-bodied, red-eyed flies. What was the genotype of
that particular fly?

3. A 5-factor cross was performed using a plant with genotype
AAbbceDDEE.

a. What should the genotype of the other parent plant be?

b. Show the possible gametes formed by Parents.

c. Show the genotype of the F1 plant.

d. How rhany different gametes can be produced in the F1 plant?

e. How many entries would a Punnett square have showing all the F2
genotypes?

f. How many different (unique) genotypes would you expect in the F2
generation?
g. How many different (unique) phenotypes would you expect to see in

the F2 generation?

h. Use the forked fine method to show the expected ratio of F2
phenotypes.

i. What is the probability of having all 5 recessive phenotypes in the
same plant.




[image: image3.png]a. How many different gametes can be formed in a mouse with the
following genotype? UuWwXxYyZz (n=5 heterozygous gene
pairs). For example UwxYZ could be found in one gamete...how
many other unique gametes.

b. What is the probability that two mice with the genotype above will
produce offspring with the same genotype
(UuWwXxYyZz )?

5. When performing a testcross on a maize plant giving all red kernels, you
note on the offspring plant the development of ears of corn with both red
and white kernels (on the same ear).

a. What, specifically, might you hypothesize about your original maize
plant with red kernels? (show the genotypes in the cross and
resultant offspring)

b. You count 2 rows of kernels. The results are: 15 red : 35 white.
Later you count a whole ear of corn noting 240 red: 260 white.

What is your null hypothesis? Perform the X2 analysis on both sets of data.
What do you note about the value (o-e) in both data sets? (i.e. how far from
the expected value were you in each case)? In each case what is your

p value? Decide whether you would reject or fail to réject your null hypothesis
in each case.

Why might the same ear of corn give you data with different “goodness of fit"
in these 2 cases.

6. For the following pedigree, individuals with a suspected genetic disorder
are shown in dark gray. Predict the mode of inheritance of the phenotype
and note the most probable genotypes of each individual. Assume that
one gene controls the phenotype (the disease) and alleles are A and a for
the 2 alleles for the gene. Would any in generation V (the offspring of




[image: image4.png]generation IV) be expected to have the disorder? If yes, under what
circumstances?
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7. A man with an unusual genetic disorder marries an unaffected woman and
they have 4 children together. For a and b below, sketch a pedigree for
the family showing the parents and children. Show the expected number
of affected children in each case. More than one correct answer may be
possible.

a. The disorder is recessive and is controlled by a gene that is NOT
on one of the sex-determining chromosomes (autosomal
recessive)

b. The disorder is dominant and is controlled by a gene that is NOT
on one of the sex-determining chromosomes (autosomal
dominant
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