Name_________________________________Date______________________Hour__________

Marrying a Royal

The English Royal Family has a history of hemophilia, a clotting disorder, within their family.  This trait is sex-linked, which means that it is carried on the X chromosome.  Males will either have the disease or not, but will never be carriers for it.  You have been employed to determine if Prince William’s latest love match will be a good genetic match in the family’s quest to eliminate the gene for hemophilia from their bloodline. 

XH XH = Female, normal

XH Xh = Female, carrier

Xh Xh = Female, hemophiliac
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XH Y = Male, normal


Xh Y = Male, hemophiliac

1. Prince William is a normal male who is currently dating a female, named Bernice who has 

normal mother and a hemophiliac father.  Determine the genotypes of William and his date,

 then complete the punnett square for the possible offspring.

Prince William’s Genotype_________________        Mother’s Genotype________________________

Father’s Genotype_______________________       Bernice’s Genotype________________________
Punnett Square:

	
	

	
	


Genotypes of offspring:________________________________________________________

Phenotypes of offspring:_______________________________________________________

2. The last Czar of Russia, Nicholas, married an English Royal, Alexandria.  Their son, Alexei, was born a hemophiliac.  Neither Nicholas nor Alexandria had the disease hemophilia.  Use a punnett square to prove how it would be possible to have a son with the disease.

Nicholas’s Genotype:_____________________

Alexandria’s Genotype:___________________
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Alexei’s Genotype:____________________

Punnett Square:

	
	

	
	


3. Alexei married a woman who did not carry hemophilia.  How many of their children would be carriers and how many would have the blood disorder?

Alexei’s Genotype: _______________________ 
Wife’s Genotype: ______________________
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Punnett Square:

	
	

	
	


How many carriers? Why?

How many with the disease? Why?
There are other sex linked traits, such as color blindness, which is the inability to distinguish between colors.

4. Mrs. Sharplin’s father is color-blind and her husband is not.  What are the chances that Mrs. Sharplin’s son, Dylan, will be color blind?  

Mrs. Sharplin’s Genotype:_________________

Mr. Sharplin’s Genotype:_______________

Mrs. Sharplin’s Dad’s Genotype:____________________

Punnett Square:

What are the chances Dylan is color-blind?

If Mrs. Sharplin’s next baby was a girl, what are the chances that she is color-blind? What are the chances that she is a carrier?

5. Let’s assume that Dylan is color-blind.  He marries a super model who is a carrier for the trait.  How many of their children will be color-blind? 

Dylan’s Genotype:_______________________

Wife’s Genotype:______________________

Punnett Square:

Genotypic Percentages:

Phenotypic Percentages:

6. Sex linked traits can also be found in other species, including the fruit fly Drosophila.  In Drosophila the gene for red eyes, R is dominant to the gene for white eyes r.  Determine the possible genotype and phenotype ratios expected from a cross between a) heterozygous female and red-eyed male and b) a heterozygous female and a white-eyed male.

[image: image4.wmf]
a) Heterozygous female ( XRXr ) and a red-eyed male (XRY)

b) A heterozygous female and a white-eyed male
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