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1.
A lambda lysogen is treated with ultraviolet light.  Explain at the molecular level how the prophage is induced to go through the lytic cycle and why it does not re-integrate into the E. coli chromosome.  












[20]
2.a)
Transposons can either transpose by a “cut and splice” mechanism or by replicative transposition.  Explain the two mechanisms.  




(15)

  b)
How does a cell probe/assess the availability of amino acids and how does it attempt to remedy a shortage of amino acids?







(5)





















[20]

3.a)
In Bacillus subtilis, many of the amino acid biosynthetic operons have specialised regulatory mechanisms involving secondary structures in the mRNA. Give examples of TWO of these operons, clearly illustrating the different regulatory mechanisms which are used.












(10)

  b)
Why does sub-lethal exposure of E. coli to nitrosoguanidine protect the cells against further high dose exposure to the same agent?  Discuss the molecular basis of this repair response.













(10)






















[20]

4.a)
What is meant by “two-component sensory systems” in bacteria? Discuss the way that they function in different bacteria, using nitrogen assimilation as an example.


(10)

  b)
E. coli cells are grown in Luria Broth with agitation at 37°C to early stationary phase. Ten volumes of pre-warmed (37°C), sterile Luria Broth are added to the culture and incubation is continued at 37°C with agitation. What would be the response of the culture to being diluted? Describe how the cellular (S concentration would vary during the course of this experiment. Provide reasons for any proposed changes in (S concentration and interpret the cells’ behaviour in relation to the role of (S in cellular metabolism.







(10)






















[20]

5.a)
Describe the mechanisms used by the sporulating B. subtilis cell to ensure that the events taking place in the mother cell and in the forespore are correctly timed and closely co-ordinated.














(15)

  b)
Phages T4 and lambda have been irradiated with UV (254 nm).  Using a flow diagram, compare and explain their growth responses when they infect an E. coli mutant host strain which is unable to repair UV damaged DNA.


(5)























[20]

6.a)
An E.coli recA mutant strain is very sensitive to DNA damaging agents.  Discuss the role of the RecA protein in response to DNA damage in this organism.
(10)

  b)
Would the exponential-phase concentration of (S increase, decrease or remain the same in each of the following E. coli mutants compared to wild-type E. coli cells? Explain your answer in each case.

  i)
clpX-

















(3)

 ii)
rssB-

















(3)

iii)
relA-

















(4)
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