BIOL 1406 Discussion Questions: Chromosomes and Inheritance
1.  In the fruit fly Drosophila, the gene “T” for tan body color is dominant to the allele “t” for ebony body color.  At another gene locus on the same chromosome the gene “R” for red eyes is dominant to the allele “r” for white eyes.  Two flies are crossed that both have the same genotype: the alleles “T” and “R” are on one chromosome and the allele “t” and “r” are on the homologous chromosome.  If we assume that no crossing over occurs between these two gene loci,

a.
What is the expected phenotypic ratio among the offspring?

b.
What proportion of the offspring are expected to have red eyes?

c.
What proportion of the offspring are expected to have tan body color?

d.
What proportion of the offspring are expected to have red eyes and tan body color?

2.
In humans, hemophilia is caused by a recessive allele on the X chromosome.  Suppose a man with hemophilia marries a normal woman whose mother had hemophilia.

a.
What proportion of their children do you expect will have hemophilia?

b.
What proportion of their daughters do you expect will not have hemophilia?

c.
What proportion of daughters with hemophilia do you expect will be homozygous?

3.
In the fruit fly Drosophila, there is a dominant gene for normal wing shape and its recessive allele for dumpy wings.  At another gene locus on the same chromosome, there is a dominant gene for tan body color and its recessive allele for ebony body color.  A male that is homozygous for both dominant alleles is crossed with a female that is homozygous for both recessive alleles.  If we assume that no crossing over occurs between these two gene loci,

a.
What proportion of the F1 flies are expected to have normal wings and ebony body color?

b.
What proportion of the F1 flies are expected to be heterozygous at both gene loci?

c.
What proportion of the F2 flies are expected to have normal wings and tan body color?

d.
What proportion of the F2 flies with normal wings and tan body color are expected to be homozygous at both gene loci?

4.
In the fruit fly Drosophila, there is a dominant gene for normal wings and its recessive allele for vestigial wings.  At another gene locus, there is a dominant gene for red eyes and its recessive allele for purple eyes.  A male that was heterozygous at both gene loci was mated with a female that was homozygous for both recessive alleles and the following results were observed among the offspring:

Phenotype

Number Observed
Normal wings and red eyes -
1,339

Vestigial wings and red eyes -
154

Normal wings and purple eyes-
151

Vestigial wings and purple eyes -
1,195

a.
Predict the outcome of the cross described above, assuming that these 2 gene loci are unlinked.

b.
Predict the outcome of the cross described above, assuming that these 2 gene loci are linked, and that in the male the 2 dominant genes are on one chromosome and the 2 recessive alleles are on the homologous chromosome.

c.
Based on the actual results of this cross, do you think these 2 gene loci are linked or unlinked?  Explain your answer.

d.
Assuming that your answer to part C is correct, why don’t the actual results of the cross agree more closely with your predicted results?  Describe as many possible reasons as you can think of.

5.  As a genetic counselor, you routinely advise couples about the possibility of genetic disease in their offspring based on their family histories. This morning you met with an engaged couple, both of whom are phenotypically normal. The man, however, has a brother who died of Duchenne-type muscular dystrophy. This is an X-linked condition that results in death before the age of 20. The allele responsible for the disease is recessive. His prospective bride, whose family has no history of the disease, is worried that the couple’s sons or daughters might be afflicted.

a.
How would you advise this couple?
b.
The sister of this man is planning to marry his fiancé’s brother. How would you advise this second couple?  

6.  An organism that has the genotype AaBbCc is crossed with an organism that has the genotype AABbCc. Assume all genes are on separate sets of chromosomes (that is, they are not linked).

a. What is the probability that any of the offspring will have the genotype AABBCC? (Hint: To get the answer, consider the six possible types of autosomal crosses. Determine the individual probabilities of getting AA offspring from the monohybrid cross. Then do the same to determine the probabilities of getting BB offspring and CC offspring. Multiply these probabilities together.)

b. What is the probability that any of the offspring will have the genotype AaBbcc?

7.  Consider the cross AaBbCcddEe ( AABBccDDEe.

a. What is the probability that any offspring will have the genotype AaBBCcDdEE?

b. What is the probability that any offspring will have the genotype AABBCCDDee?

8. In fruit flies (Drosophila melanogaster) the most common eye color is red. A mutation (or allele) of the gene for eye color produces white eyes. The gene is located on the X chromosome.

a.
What is the probability that a heterozygous red-eyed female fruit fly mated with a white-eyed male will produce any white-eyed offspring?

b.
What is the probability that the mating in part a will produce any white-eyed females?
c.
What is the probability that this mating will produce any white-eyed males?

9. A heterozygous brown-eyed human female who is a carrier of color blindness marries a blue-eyed male who is not color-blind. Color blindness is a sex-linked trait. Assume that eye color is an autosomal trait and that brown is dominant over blue. What is the probability that any of the offspring produced have the traits listed?

a.  Brown eyes    

b.  Blue eyes    

c.  Color blindness    

d.  Color-blind males    

e.  Brown-eyed, color-blind males    

f.  Blue-eyed, color-blind females    

g.  What is the probability that any of the males will be color-blind?


h.  Why do males show sex-linked traits more often than females?

