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Section 1



Prof VR Abratt


35 marks
1. Partial diploid strains have been created by introducing F’ plasmids containing various regions of the lactose operon into E. coli F - strains. 

Predict the phenotypes of the following partial diploid genomes with regard to the induction and expression of the E. coli lactose operon. 

Fully explain your reasoning in the context of the structure and regulation of the lactose operon.

(Note: All the cells are wild-type with respect to lacY and lacA)

	
	Donor
	Recipient
	Partial Diploid

	a)
	F’ i+  oc  z+  
	F -   i+  o+  z+
	F’ i+  oc  z+  / i+  o+  z+

	b)
	F’ i+  o+ z-  
	F -   i+  oc  z-
	F’ i+  o+ z- / i+  oc  z-

	c)
	F’ i+  o+  z+  
	F -   i-  o+  z-
	F’ i+  o+  z+  / i-  o+  z-














[6]
3.
Compare the regulation of the E. coli SOS Response and the Adaptive Response to alkylation damage by describing these two systems and analysing the features and roles of the promoter regions of the key genes involved.




[14]
4. Describe the proposed mechanism and the significance of Mismatch Repair in bacteria and humans.         









[6]
5.
Explain the differences between the following terms: 

(You may use labelled diagrams to illustrate your answers)
a) an insertion sequence and a composite  transposon
b) a conjugative transposon and a retrotransposon           



[4]
6.
DNA transposons can transpose by replicative transposition.  Explain the mechanism of this process using clear, labelled diagrams.  





[5]
Section 2



Dr MS. Rafudeen


26 marks
7.
Explain the mechanism of plasmid transfer during conjugation between an F+ donor and F- recipient. 









[15]
8.
Explain the post-segregational killing system of plasmid R1.


[11]
Section 3



A.Prof SJ Reid


25 marks
9.
Compare and contrast the regulation of the tryptophan and tyrosine operons in Bacillus subtilis, giving the evidence which clearly illustrates the different mechanisms which implement this regulation.







[20]
10.
Explain what is meant by “quorum sensing” in bacteria using Vibrio fischerii as an example. 










[5]
Section 4



Dr P Meyers 



14 marks
11.
The table shows the in vitro substrate specificity of the ClpP protease with respect to four proteins, namely, σS, σ70, alpha-casein and RepA. Each reaction was allowed to proceed at 24°C for 20 minutes. ND = not determined.
	
	Extent of protein degradation

(% of protein degraded)

	
	σS
	σ70
	α-casein
	RepA

	ClpXP
	3 ± 1
	< 10
	<3
	<1

	ClpXP + RssB
	60 ± 2
	< 10
	<3
	<1

	ClpAP
	12 ± 1
	ND
	32
	24

	ClpAP + RssB
	12 ± 1
	ND
	31
	21


Genes & Development (2001); 15: 627-637

(a)
What are the substrates for ClpXP, ClpXP + RssB, ClpAP and ClpAP + RssB?
(4)
(b)
How does the presence of RssB influence the substrate specificity of ClpXP and ClpAP?












(2)
(c)
What do the “X” and “A” designations in ClpXP and ClpAP, respectively, mean?
(2)












[8]

12.
What is required for the stringent response to occur in E. coli? Please indicate both the conditions that lead to the stringent response and the cellular components that participate in it.










[6]
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