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1.
How many different topoisomerases are present in a normal bacterial cell,  and what is their common function, and in which of their individual functions do they differ?.
(5)

2.
How do DNA gyrases and helicases differ in their respective functions and    mode of actions?









(5)

3. 
Why is positive supercoiling of the circular chromosome  advantageous in hyperthermophilic bacteria?







(3)

4.
Under normal conditions, E.coli cells divide every 20 minutes. What is the minimal number of replication forks required per E.coli chromosome in order to substain such a rate of cell division?








(5)

5.
Conventional DNA sequences are in the so-called B-DNA conformation.

What are the sequence requirements to allow for a B-DNA to Z-DNA transition, and what are the solvent requirements for such a transition to be facilitated?

(5)

6. What are the main differences between B-DNA, A-DNA, and Z-DNA structure?
(5)

7.
Base stacking interactions, H-bonds and hydrophobic interactions are important stabilising force in nucleic acid structures. Describe how they contribute to the tertiary structure of a tRNA molecule.






(5)

8.
Sketch the mechanism of mRNA spicing in eukaryotic cells.


(5)

9. Although a phospho-diester bond must be formed between the upstream and the downstream exons, there is no ATP requirement for splicing of  introns out of mRNA of Tetrahymena. Explain the observation. (Selfsplicing).



(5)

10. Describe the role of type II restriction and modification enzymes in a bacterial cell.(5)

11. Why are type II restriction enzymes a useful tool in recombinant DNA technology?(3)

           [51]

Practical

1. Under certainconditions, a sequences tends to exhibit an intrinsic curvature. 

A. Sketch such a sequence and list the sequence features that facilitate such a  curvature.

            (3)

B. Describe an experimental set up that can reveal such a curvature.


(5)

C. How long should the average sequence be that exhibits a sizeable curvature?
(3)

D. Are there any other influences that can contribute to the tendency of a given sequence to curve?









(3)

E. Sketch the titration curve of a weak base with a strong acid.



(5)

          [19]

Lecturer: Hugh Patterton 
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1.
Discuss the three types of polymerase III promoters, highlighting the differences.  You may make use of schematic drawings.





[10]

2.
Helix-loop-helix (HLH) proteins are involved in transcriptional regulation.  Briefly discuss the structure of a HLH protein and the way in which the DNA molecule is bound.










[5]

3.
Deletion of the carboxy terminal domain (CTD) of polymerase II is lethal.  Mention possible reasons for this lethality.






[3]

4.
Discuss the DNA binding of the heterodimeric complexes formed by the 9-cis-retinoic acid receptor.









[10]

5.
What is the function of TFIIIC in polymerase III transcription? 


[2]













[30]

Practical:

1.
Provide a brief, descriptive definition for ‘nucleosome repeat length’.

[4]

2.
How many molecules of Ca2+ can one molecule of EDTA maximally chelate? 
[2]

3.
Is micrococcal nuclease sequence specific? Provide a brief qualification to your answer.









[4]













[10]
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