Human Genetics Problems

1. Explain the mechanism of sex determination in humans.

2. In humans, colorblindness is a recessive sex-linked trait.  A woman is colorblind.  If she marries a man with normal vision, what are the chances that her daughters will be colorblind? Use a Punnett Square to explain your answer.

3. A recessive sex-linked gene (b) located on the X chromosome increases blood-clotting time.  This causes the genetic disease hemophilia.  Explain how a hemophilic offspring can be born to two normal parents.  Can any of the female offspring develop hemophilia?

4. A mutant sex-linked trait called “notched” (N) is deadly in Drosophila when homozygous in females.  Males who have a single (N) allele will also die.  The heterozygous condition (Nn) causes small notches on the wing.  The normal condition in both males and females is represented by the allele n.

a) Indicate the phenotype of the F1 generation from the following cross:

XNXn  x  XnY.

b) Explain why dead females are never found in the F1 generation, no matter which parents are crossed.

c) Explain why the mating of female XNXn and a male XNY is unlikely.

5. A normal woman, whose father is colorblind, marries a normal man.

a) Give the genotypes of the woman, woman’s father and the man.

b) What are the chances that their children will be colorblind?

