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1. Assuming DNA replication proceeds at a rate of 750 base pairs per second, how long will it take to replicate the entire E.coli genome ? (E.coli has about 6x 106 base pairs in its genome).










(5)

2. What are the respective roles of the 5'-exonuclease and the 3'-exonuclease activities of DNA polymerase1?








(5)

3. What would be the features of an E.coli strain that lacks DNA polymerase 1 3'-exonuclease activity?








(5)

4. Describe the role of type II restriction and modification enzymes in a prokaryotic organism.










(5)

5. What is the mechanism that secures that the "own" DNA is not attached by the restriction enzyme?










(5)

6. What is the role of the maintenance methylation of eukaryotic DNA?


(5)

7. What are the different RNAs in the prokaryotic cell and what is their relative frequency 
(in % of the total RNA)?








(5)

8. RNA polymerase is a multi-subunit protein. List the subunits that constitute the core enzyme.










(5)

9. Sketch the mechanisms that are assumed to lead to mRNA termination in prokaryotes?(5)

10. Sketch the mechanism of mRNA  splicing in tetrahymena and in normal eukaryotic cells.

            (5)

11 How does supercoiling  influence the transcription in procaryotes? Discuss the following cases: 

A: The bacterial chromosome is in a negatively supercoiled state.


(3)

B: The bacterial chromosome is in a positively supercoiled state.


(3)













[6]

Practicals:  24 Marks




Prof H Klump

1 DNA sequences under certain conditions tend to bend naturally. Describe an experiment that demonstrates DNA bending.





(5)

2 List the sequence and the environmental conditions that support and maximise bending.









(3)

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



(5)

4 Outline in your sketch the pH range where the system has its buffer capacity. 
(3)

5 You are given a DNA and a protein solution and a UV spectrophotometer. Sketch the spectra of the two biopolymers and discuss their differences.


(5)

6 How do the spectra change upon denaturation of the protein or the nucleic acid respectively?









(3)
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Exclusively Eukaryotics

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





[10]

2.
Discuss a mechanism whereby a transcriptional activator such as GAL4 activates expression of a polymerase II transcribed gene.




[4]

3.
Provide a schematic drawing of the structure of a single zinc-finger in a zinc-finger protein such as TFIIIA.  Clearly indicate the position of the zinc atom and the part of the finger that interacts with the DNA molecule.




[4]

4.
Discuss the role of TBP in RNA polymerase I, II and III transcription, mentioning the complex in each class where TBP is found.





[6]

5.
List the mechanisms that regulate the ability of transcription factors to activate transcription.









[6]













[30]

Practicals: (Hugh Patterton)

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

[4]

2.
Why is chicken blood collected into a buffer containing sodium citrate?

[2]

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









[4]

[10]
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