MBB 331 Problem Set 1 (Summer 2026)

1. A piece of circular DNA has an initial Lk of 500. Treatment with Topoisomerase I results in a final Lk of 504.

a. How many enzymatic cuts (rounds of activity) were made?






b. Was the DNA initially underwound or overwound? Justify your answer based on the change in Lk.






2. Given the DNA sequence: 5’-GTACCGTTAAGCT-3’

a. Write the sequence of its complementary strand in 5’ to 3’ orientation.







b. Would the original sequence likely melt at a higher or lower temperature than 5’-ATTAATTTAAATA-3’? Explain your answer.






3. A double-stranded DNA molecule is 28% guanosine (G). 
a. What is the complete base composition of this molecule? 
b. Answer the same question, but assume the molecule is double-stranded RNA. 











4. A closed circular DNA molecule is 8,400 bp long and has a twist of 800.

a. What is the linking number if the writhe is –60?






b. What is the average number of base pairs per helical turn?





c. What does the value of writhe indicate about the topology of this molecule?






5. We normally think that single stranded nucleic acids should not melt, but many, in fact, do have a Tm. How can this be explained? 







