
c. What are the expected genotypes and genotype ratios of the offspring if there is no recombination 
between these two genes? 

d. What are the expected phenotypes and phenotype ratios of the offspring if there is no 
recombination between these two genes? 

After you perform your cross, you get the following result: 

725 Round wing, black body flies 
255 Pointed wing, brown body flies 
12 Round wing, brown body flies 
8 Pointed wing, black body flies 

e. What is the recombination frequency between wing shape and body color?  Show your work. 

Question 3 

Hemophilia is a disorder characterized by the inability to properly form blood clots. Perhaps the most 
famous hemophiliac in history was the heir to the Russian throne, Alexei, the son of the last Tsar of 
Russia, Nicholas II and Tsarina Alexandra, granddaughter of Queen Victoria. Hemophilia is 
sometimes called “the royal disease” because it entered the royal lines of Germany, Russia, and Spain 
through the descendants of Queen Victoria. Alexei, together with his parents and four sisters, was 
executed in 1918. 

Until recently, hemophilia was untreatable, and only a few hemophiliacs survived to 
reproductive age because any small cut or internal hemorrhaging after even a minor bruise was fatal. 
Now hemophilia is treated with blood transfusions and infusions of a blood derived substance 
known as anti-hemophilic factor. 

Here is the pedigree that includes Alexei (Alexis in the figure), starting with his grandmother 
Alice, second daughter of Queen Victoria. Known carriers are depicted with half-filled circles in the 
figure. 
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a) What is the mode of inheritance of hemophilia?  
 
b) Is it possible for females to get hemophilia? If yes, explain how. If no, explain why not.  
All four of Alexei's sisters are depicted as non-carriers. However, their status was never 
actually ascertained due to their untimely demise.  
 
c) What is the probability that none of the sisters was a carrier of hemophilia? Justify your 
answer. 
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c.	 What are the expected genotypes and genotype ratios of the offspring if there is no recombination 
between these two genes? 

R B , 2 R B , 1 r b

 R B r b r b 


d. What are the expected phenotypes and phenotype ratios of the offspring if there is no 
recombination between these two genes? 

3 Round wing, black body, 1 Pointed wing, brown body 
After you perform your cross, you get the following result: 

725 Round wing, black body flies 
255 Pointed wing, brown body flies 
12 Round wing, brown body flies 
8 Pointed wing, black body flies 

e.	 What is the recombination frequency between wing shape and body color?  Show your work. 
In every case of possible recombination (occurring in one parent only—female or male, or occurring in both at 
the same time), we only see one of the two recombinant progeny because the other one appears to have parental 
phenotype, even though it carries a recombinant genotype. For example, if recombination occurs in the male 
parent, we would see 
RB/rb x RB/rb P Î 
Rb/rB x RB/rb P after recombination in first parent 
Rb/RB or Rb/rb or rB/RB or rB/rb F1 
In the F1 above, we can't detect recombination in the first or third possible progeny because the phenotype is 
obscured by the parental B and R alleles respectively. Similarly, half of the recombinants are obscured in the 
case where recombination occurs in both parents. 
Thus, RF=recombinants/total=2x(12+8)/(725+255+12+8)=4%. 

Question 3 
Hemophilia is a disorder characterized by the inability to properly form blood clots. Perhaps the most 
famous hemophiliac in history was the heir to the Russian throne, Alexei, the son of the last Tsar of 
Russia, Nicholas II and Tsarina Alexandra, granddaughter of Queen Victoria. Hemophilia is 
sometimes called “the royal disease” because it entered the royal lines of Germany, Russia, and Spain 
through the descendants of Queen Victoria. Alexei, together with his parents and four sisters, was 
executed in 1918. 

Until recently, hemophilia was untreatable, and only a few hemophiliacs survived to 
reproductive age because any small cut or internal hemorrhaging after even a minor bruise was fatal. 
Now hemophilia is treated with blood transfusions and infusions of a blood derived substance 
known as anti-hemophilic factor. 

Here is the pedigree that includes Alexei (Alexis in the figure), starting with his grandmother 
Alice, second daughter of Queen Victoria. Known carriers are depicted with half-filled circles in the 
figure. 
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a) What is the mode of inheritance of hemophilia?  
Hemophilia is an X-linked recessive disease.  
 
b) Is it possible for females to get hemophilia? If yes, explain how. If no, explain why not.  
For a female to exhibit hemophilia, she must be a daughter of a carrier mother and an affected father. 
It used to be rare for an affected individual to survive to reproductive age, but some, like Queen 
Victoria's son did. Now, due to advance treatments, it is much more common.  
 
All four of Alexei's sisters are depicted as non-carriers. However, their status was never 
actually ascertained due to their untimely demise.  
 
c) What is the probability that none of the sisters was a carrier of hemophilia? Justify your 
answer.  
All sisters got a wild-type X from their father, and had a .5 probability of getting a wild-type X from 
their mother. Thus, the probability that none of the sisters were carriers is (.5)4=6.25% 


	sex link 1.pdf
	sex link 2
	sex link 3
	sex link 4



