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1a)
Plasmids regulate their copy number by regulating the initiation of replication.  Explain how this operates, giving experimental evidence.

(15)

1b)
What is catabolite repression and how is it controlled at the molecular level? Describe the part it plays in the regulation of the lactose and arabinose operons of E. coli.







(5)











[20]

2a)
How does the hok/sok system ensure that low copy number plasmids are partitioned at cell division?





(10)

2b)
Phosphotransfer is a common mechanism of transmitting signals in bacteria. Give two examples of how this mechanism is utilised in bacteria.

(10)











[20]

3a)
Explain the critical steps in the life cycle of bacteriophage lambda that commit it either to the lytic or the lysogenic cycle.



(15)

3b)
Describe the original methods used to purify the LacI protein from E. coli, and to characterize its role in lactose metabolism by this bacterium. Indicate why that particular purification strategy was employed, and suggest a modern method that might simplify the task.




(5)











[20]

4a)
Discuss three known regulatory mechanisms, which could possibly have been used by a primitive microorganism in a primordial world because they have the advantage of requiring a minimum of genetic material.

(15)

4b)
It has been shown that transcription of the rssAB operon is dependent on (S. [image: image1.png]rsSAp
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This is remarkable considering the relationship between RssB and (S.

Using the diagram provided, explain “homeostatic feedback coupling” between (S and RssB in E. coli.




(5)
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5a)
Discuss the sporulation sigma factors, (G and (K, with respect to their time of appearance in the cell, their regulation and function.


(10)

5b)
Explain how the level of (S varies in E. coli cells undergoing diauxic growth on glucose and lactose. What does this reveal about the flexibility, reversibility and response time of the stationary‑phase response?


(6)

5c)
(S can bind to either RNA polymerase core enzyme (RNAP) or to RssB. Binding to RNAP protects (S from proteolytic degradation, despite the fact that RssB and RNAP must bind to different parts of (S. What evidence can you cite to support this statement that RNAP and RssB recognise different binding sites on (S?








(4)
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6a)
Describe the nutrient concentrations likely to be encountered by E. coli in both the natural environment and the human intestine, and explain the two‑stage response exhibited by E. coli to nutrient limitation.


(10)

6b)
“The AraC protein functions both as a positive and negative regulator of the arabinose operon”  

Explain this statement with regard to the expression of the genes of this operon.







(5)

6c)
How does a cell probe the availability of amino acids and how does it attempt to remedy a shortage of amino acids?




(5)
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