Lab 14; Genetics Problems

1. In humans, six fingers (F) is the dominant trait; five fingers (fl is the recessive trait. Assume both parents are heterozygous for six fingers.

What are the phenotypes of the father and the mother? 
What is the genotype of each parent?

What are the different gametes each parent can produce?
What is the probability of them having six-fingered children? five-fingered children? 
a.
Father's phenotype_____________; mother's phenotype_____________

b.
Father's genotype_____________; mother's genotype_____________
c.
Father's gametes_____________  or _____________mother's gametes_____________or_____________ 
d.
Probability of a six-fingered child

e.
Probability of a five-fingered child

2. If the father is heterozygous for six fingers and the mother has five fingers, what is the probability of their offspring having each of the following phenotypes?

Six fingers_____________;
five fingers_____________


3. In certain flowers, color is inherited by alleles that show lack of dominance (incomplete dominance). In such flowers, a cross between a homozygous red flower and a homozygous white flower always results in a pink flower. A cross is made between two pink flowers. Use FW to represent the white allele and FR to represent the red allele. What is the probability of each of the colors (red, pink, and white) appearing in the offspring?

4.  Use the information given in the previous problem.  A cross is made between a re flower and a pink flower.  What is the expected probability for the various colors?

Sex-Linked Problems (Alleles Located on the X Chromosome)

For these problems you need to remember that human males have one X chromosome and one Y chromosome: females have two X chromosomes. The Y chromosome does not carry the genes found on the X chromosome but carries genes that determine maleness.

11. In humans, the condition for normal blood clotting (H) dominates the condition for nonclotting (h) (hemophilia). Both alleles are linked to the X chromosome. A male hemophiliac marries a woman who is a carrier for this condition. (In this respect, a carrier is a woman who has an allele for normal blood clotting and an allele for hemophilia.) If they have a son, what are the chances he will be normal for blood clotting?


12. For this problem, use the information given in problem 11. A male who has normal blood clotting marries a woman who is a carrier for hemophilia. What are the chances that they will have a son who is normal for blood clotting?


13. Color blindness is a condition in which a person cannot distinguish specific colors from one another. For example they may not be able to distinguish red from green or blue from yellow. However, they are able to distinguish some colors. Because colorblind people are not blind and they can see some colors, many people prefer to use the term color-deficient. In humans, the condition for normal vision dominates color blindness. Both alleles are linked to the X chromosome. A colorblind male marries a colorblind female. lf they have a daughter, what are the chances she will have normal vision?


14. For this problem, use the information given in problem 13. A male with normal vision marries a woman who is color-blind. She gives birth to a daughter who is also color-blind. The husband claims the child is not his. The wife claims the child is his. Can you support the argument of either parent? If yes, which one? Why?

Multiple Allele Problems (Characteristics That Have More than Two Possible Forms of the Same Gene)

15. In humans, there are three alleles for blood type: A, B, and O. The allele for blood type A and the allele for blood type B show incomplete dominance. A person with both alleles has blood type AB. Both A and B dominate

type O. A person with alleles for blood types A and O marries someone with alleles for blood types B and O. List the types of blood their offspring could have and the probability for each blood type in the offspring.


16. For this problem, use the information given in problem 15. A young woman with blood type O gave birth to a baby with blood type O. In a court case, she claims that a certain young man is the father of her child. The man has type A blood. Could he be the father? Can it be proven on this evidence alone that he is the father?

Determination of Genotypes (Genetic Detective Work)

22. A red bull, when crossed with white cows, always produces roan-colored offspring. Explain how the colors for red, white, and roan are inherited.


24. In humans, the condition for normal blood clotting dominates hemophilia. Both alleles are sex-linked to the X chromosome. Two parents produce daughters who are all carriers and sons who are all normal. What are the probable genotypes of the parents?

