
Question 2  
As it turns out, studying alligators is too dangerous for you, and you decide to turn your 
attention to a much less hostile organism, the fruit fly. You begin another UROP in a 
Drosophila lab. Your advisor tells you that you have to count thousands of flies. You are 
committed to the new UROP, but you secretly wonder if you shouldn't have stuck with 
alligators.  
 
You are studying two genes known to be linked, wing shape and body color.  
 
a. If two genes are linked, where are they located in relation to one another in the genome?  
 
b. Do two genes showing linked inheritance have to show a related function? Why or why 
not?  
 
Rounded wings (R) are dominant over pointed wings (r) and black bodies (B) are dominant 
over brown bodies (b). You perform the following cross:  
 
Male: R B X Female: r b  
           r b                    R B 
  
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 2  
As it turns out, studying alligators is too dangerous for you, and you decide to turn your 
attention to a much less hostile organism, the fruit fly. You begin another UROP in a 
Drosophila lab. Your advisor tells you that you have to count thousands of flies. You are 
committed to the new UROP, but you secretly wonder if you shouldn't have stuck with 
alligators.  
  
You are studying two genes known to be linked, wing shape and body color.  
  
a. If two genes are linked, where are they located in relation to one another in the genome?  
 The two genes must be located on the same chromosome, and they must be found near one another.  
 
b. Do two genes showing linked inheritance have to show a related function? Why or why 
not?  
 No. The chromosomal location of genes in the genome is generally random and not dependent on 
function. In bacteria, genes with related functions are often organized into operons, but these 
coregulation sequences do not exist in higher organisms.  
 
Rounded wings (R) are dominant over pointed wings (r) and black bodies (B) are dominant 
over brown bodies (b). You perform the following cross:  
  
Male: R B X Female: r b  
           r b                    R B 
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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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Alice Louis of Hesse

Henry Fred AlixIrene Nikolas ll
of Russia

Olga Tatiana Marie Anastasia AlexisWaldemar Prince
Sigmund of
Prussia

Henry
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