Molecular Biology and Biotechnology

Problem Set #1

Problem 1:

You are given the sequence of one strand of DNA molecule:

5’ end-A-A-T-C-G-G-C-T-T-A-C-C-T-A-C-C-A-T-T-T-T-A-3’ end

a) Directly below the sequence above, give the sequence of the second strand of DNA. Label the 5’ and 3’ ends.

b) What chemical group is usually found on the 3’ end?

c) What chemical group is usually found on the 5’ end?

d) What holds the two strands together?

e) A new strand of DNA is made in what direction?

Problem 2:

The following diagram shows a replication bubble within a DNA strand. A primer for DNA replication is 5’-GUACGUUG-3’. 

5’ end-G-T-C-C-G-A-C-
A-T-T-G-G-C-C-
3’ end-C-A-G-G-C-T-G- 
T-A-A-C-C-G-G-
a) Draw the primer where it would anneal in the replication bubble and indicate the direction of replication by an arrow. 

b) If the replication fork moves to the left, will this primer be used to create the leading strand or the lagging strand? Please explain your answer.

c) If you answered the leading strand, explain why replication is continuous. However, if you answered lagging strand, explain why replication is discontinuous.

Problem 3: 

From this origin, replication is occurring on both strands and the two forks are moving away from each other.


















































































a) Label the 3’ and 5’ ends of the five DNA strands shown. Indicate which strands are Okazaki fragments.

b) What enzyme is required at C in the diagram above? Function? 
c) To which site (A or B or both) can the primer 5’ end-C-A-A-G-G-3’ end bind to initiate replication? Explain your choice.

d) For each site chosen in part (c), what is the direction of elongation (left or right) of the daughter DNA strand? Explain your choice.

e) For each site chosen in part (c), is DNA synthesis performed in a continuous or a discontinuous fashion relative to the nearest replication fork?        
 Problem 4:
a) Provide a detailed explanation about how DNA is packaged into chromatin. 
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