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1(a).
An E. coli recA mutant strain is very sensitive to DNA damaging agents. Discuss the role of the RecA protein in the various repair systems in this organism.







(14)

1(b).
How does the level of (S vary in E. coli cells exhibiting diauxic growth on glucose and lactose? What does this indicate about the flexibility, reversibility and rate of response of the stationary‑phase response?

  (6)

[20]

2(a).
When a ( prophage is induced by UV radiation to go through the lytic cycle, what are the sequential processes that occur? What prevents the phage from re-entering the lysogenic cycle?




(10)

2(b).
Describe how bacteriophage MS2 regulates the amount and the time of expression of its genes during the life cycle of the virus.

(10)

[20]

3(a).
The stationary‑phase regulatory network in E. coli is described as a branched regulatory cascade. Where does (S fit in to this network and what are the advantages of having multiple regulatory factors to control the important changes that occur in response to nutrient limitation?

  (4)

3(b).
Compare and contrast the tryptophan biosynthetic operons of E. coli and Bacillus subtilis with respect to the transcription termination mechanisms that regulate the expression of these operons.



(16)

[20]

4(a).
Describe the E. coli DNA repair systems which specifically recognise and repair alkylation damage.





(10)

4(b).
Write an essay on the following 3 mechanisms whereby transposition is “repressed” in E. coli:

(i) Transposition immunity.

(ii) Antisense RNA.

(iii) Translational frameshifting.

(10)

[20]

5(a).
How does the process of homologous recombination allow the DNA in a generalized transducing particle to integrate into the chromosome of the recipient bacterium?






  (8)

5(b).
Explain why the exponential-phase concentration of (S would be increased in E. coli clpP mutants (compared to wild-type E. coli cells).

  (2)

5(c).
Write short notes on the structure and regulation of the genes involved in nitrogen metabolism in Clostridium acetobutylicum.


(10)

[20]

6.
How can translational fusions using Tn5::’lacZ and Tn5::’phoA be used to study the secretion of proteins in E. coli? Give examples of results in each case.








[20]

