
Question 2 

After a 7.014 nucleic acids lecture, a budding young artist named Moe Nay wanted to explore the 
shapes a single-stranded DNA molecule can take. He sketched the two shapes below. His TA was 
impressed with Moe’s imagination and artistic ability, but she informed Moe that only one of his 
sketches was feasible. In the sketches, the lines indicate complementary base pairing. 

a) Which of the sketches below is possible? Circle the correct one. 

3’ 

5’ 

5’ 3’ 

b) What is wrong with the other drawing? 

c) What is the minimal number of primers that would be needed to create a complementary DNA 
strand to the DNA strand in the correct drawing? Why? 

d) On the drawing above, indicate the position(s) of the primer(s) needed to create an entire 
complementary strand. Label 5’ and 3’ of the primer(s). 

e) Would the new double stranded molecule assume the shape similar to one in the drawing? Why 
or why not? 

Question 3 

a) In the Meselson and Stahl experiment, what part of the DNA gets labeled with 15N? 

b) Would any other macromolecule get labeled in that experiment? If yes, what is it? 
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b) What is wrong with the other drawing? 
Base pairing occurs between parallel strands of nucleic acid. 

c) What is the minimal number of primers that would be needed to create a complementary DNA 
strand to the DNA strand in the correct drawing? Why? 
Only one primer would be needed because the template is a single strand. By placing a primer on the 3’ end 
of the template, we can copy the entire strand and create a double stranded molecule. 
d) On the drawing above, indicate the position(s) of the primer(s) needed to create an entire 
complementary strand. Label 5’ and 3’ of the primer(s). 
e) Would the new double stranded molecule assume the shape similar to one in the drawing? Why 
or why not? 
No, the new double stranded molecule will assume the shape of the regular double helix. Once the bases make 
H-bonds with the complementary bases on the other strand, it is no longer favorable for them to make the 
intra-molecular H-bonds that hold the molecule in the drawing together. 

Question 3 

a) In the Meselson and Stahl experiment, what part of the DNA gets labeled with 15N? 
In this experiment, nitrogenous bases of the DNA get labeled with 15N. 
b) Would any other macromolecule get labeled in that experiment? If yes, what is it? 
RNA also has nitrogenous bases, and protein has N in its back bone and some side chains, so both types of 
macromolecules would also get labeled in the experiment. 
c) In the Meselson and Stahl experiment, where on the CsCl gradient would the following DNA 

be found (low, middle, high): 
i. Double stranded DNA where both strands are labeled low 

ii. Double stranded DNA where one strand is labeled middle 

iii. Double stranded DNA where neither strand is labled high 
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