University of Cape Town

Department of Molecular & Cell Biology

Course Code:
   MCB308B

Course Name: Molecular Microbial Genetics

Paper:
   1



Date:  12 June 2003

No.of pages:
2


Marks:  100

Time:  3 Hours


Venue:   Zoo 2  -  14h00

Answer any FIVE questions

20 marks per question

In the interests of economy write on both sides of the exam script

1(a)
How does catabolite repression play a role in regulating the lactose and arabinose operons of E. coli?







(5)

1(b)
What method was used to over-express the araC gene product of E. coli, and why did this particular strategy have to be employed?



(5)

1(c)
Write short notes on:

i) Regulation of the genes involved in nitrogen assimilation in Clostridium.


(5)
ii) Gene rearrangement in the regulation of sigma factors in Bacillus subtilis.



(5)











[20]

2(a)
You have isolated a cluster of genes that you think are being negatively regulated as an operon. Define the terms "negative regulation" and "operon", and describe the key experiments that you would need to perform in order to prove with certainty that this is how the genes are regulated.



(10)

2(b)
Bacteria use several different mechanisms of “antitermination” in order to regulate the expression of their genes. Discuss what is meant by this term, giving examples of the different regulatory mechanisms found in different bacteria.

(10)












[20]

3(a)
A single stranded RNA bacteriophage with only four genes obviously has a limited capacity for gene regulation. Describe how one of these bacteriophages regulates the amount and the time of expression of its genes during its life cycle.

(10)

3(b)
Explain how the fact that antibiotic resistance markers are often carried by transposons on plasmids could increase the spread of antibiotic resistance.
(10)












[20]

4(a)
The concentration of RssB in E. coli is extremely low under physiological conditions. Under artificial conditions where the rssB gene is over-expressed in a proteolysis‑deficient clpP mutant, RssB interferes with the normal functioning of (S (i.e. RssB functions as an anti-(S factor). Using your knowledge of RssB and (S, explain how RssB could exert this effect.




(5)

4(b)
Bacteriophage lambda goes through the lytic cycle under two different conditions.  Firstly when it infects a healthy growing E. coli cell and secondly when it is induced out of a lysogen to undergo the lytic cycle.  How does the latter differ from the former?







(15)












[20]

5(a)
Give an example of how plasmids can be partitioned at cell division to ensure that each daughter cell receives a plasmid.




(10)

5(b)
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.







(8)

5(c)
How would a relA( mutation affect the (p)ppGpp concentration during the stringent response in E. coli cells? Explain your answer.


(2)












[20]

6(a)
Sporulation initiation in Bacillus subtilis is controlled by a phosphorelay. Give the details of this system, outlining possible reasons for this complex regulation.

(5)

6(b)
How would you describe (S to a 2nd‑year microbiology student? Your answer should include what it is, its relationship to the phase of growth (and what triggers its accumulation), the mechanism for controlling its concentration, the consequences to the cell of increased (S levels, and the overall role of (S in bacterial physiology.







(15)












[20]
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