SBI 3U Genetics


Genetic Problem Set: Sex-Linkage Problems

1. Diagram a cross between a male and a female, showing only X and Y chromosomes.  What proportion of males and females is expected from such a cross?

2. A sex-linked recessive gene causes Hemophilia, a disorder in blood clotting.  

a) Using H to represent the gene for normal clotting and h to represent the gene for hemophilia, how would your represent each of the following:

i)       normal male


ii)  
normal female

iii) hemophiliac male


iv)  
hemophiliac female

v) carrier female

b) Diagram each of the following crosses, giving the expected phenotype and genotype ratios in the offspring.

i)  
carrier female 

x 
normal male

ii)  
normal female

x
hemophiliac male

iii)  
carrier female

x 
hemophiliac male

3. A sex-linked gene c produces red-green colour blindness in humans.  A normal woman whose father was colourblind marries a colourblind man.  

a) What is the genotype of the woman?

b) What are the possible genotypes of the mother of the colourblind man?

c) Suggest the possible genotypes of the children of this couple?

4. Two mothers give birth to sons at the same time at a busy urban hospital.  The son of couple 1 is afflicted with hemophilia, a disease caused by an X-linked, recessive allele.  Neither parent has the disease.  Couple 2 has a normal son, despite the fact that the father has hemophilia.  Several years later, couple 1 sues the hospital, claiming that these two newborns were swapped in the nursery following their birth.  You are called, as a genetic counselor, to testify.  What information can you provide the jury concerning the allegation?

5. In cats, a gene for coat colour is located on the X chromosome.  Yellow fur is due to the allele, XB, black fur is due to the allele Xb, and tortoise shell colour is due to the heterozygous condition of these two alleles (XBXb).

a) What kinds of offspring would be expected from a cross of a black male and a yellow female?

b) A tortoise-shell female has a litter of 8 kittens: 2 tortoise-shell females, 2 yellow females, 2 black males and 2 yellow males.  What is the phenotype of the sire (male parent) of this litter?  What are the genotypes of all the cats involved in this question?

6. The barred pattern of chicken feathers is inherited by an X-linked gene.  The dominant allele, XB, causes barring and the recessive allele, Xb, causes no bars.  In poultry, females are XY and males are XX.

a) A nonbarred rooster is crossed with a barred hen.  What are the genotypes and phenotypes of the offspring?

b) A heterozygous barred rooster is mated with a nonbarred hen.  What genotypes and phenotypes will occur in the offspring?

7. Answer the following questions about inheritance of red-green colourblindness.  If the answer is yes, then give the genotypes of the possible parents.  If the answer is no, then explain why the proposed situation is not possible.

a) Can a daughter with colour vision have a:  i)  colourblind father?

ii)  colourblind mother?

b) Can a colourblind daughter have a: 
     i) father with colour vision?
ii)  mother with colour vision?

c) Can a son with colour vision have a:  
     i) colourblind father

ii)  colourblind mother?

d) Can a colourblind son have a:

     i) father with colour vision?
ii)  mother with colour vision?

