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Answer Question 1 and any other FOUR questions i.e. a TOTAL of FIVE questions

In the interest of economy please write on both sides of the exam script
1a  
Do you think that the recent breakthrough with regard to cloning adult animals will be beneficial or detrimental to society?  Briefly justify your answer.   


(5)

1b
You have been asked to set up a South African Ethics Group to draw up ethical guidelines on how the information generated from the Human Genome Project could be used to the benefit of South African citizens. Give an indication of the universal ethical principles that would guide your discussions, and discuss any two major issues that you would put on your agenda.







(5)

1c
The bactericidal agent Triclosan is one of the chemicals which is often included in kitchen cleaning agents, chopping boards and even sports socks nowadays. Is this a good idea in your opinion? (please give your reasons for this decision).                  (5)

1d
What do you consider the most important considerations in controlling tuberculosis (TB) in southern Africa, where all issues of community health are being affected dramatically by the HIV‑1 epidemic?






(5)












           [20]

2a.
Write an essay in which you discuss the characteristics and mechanism of the cholera disease in humans.








(15)

2b.
Discuss the structures and functions of the signal sequence and signal peptidase in bacterial protein secretion.







(5)












[20]

3a.
Bacteroides fragilis can exist as both a human commensal organism and an opportunistic pathogen. Discuss the possible molecular mechanisms that assist the bacterium in becoming pathogenic either within the gut or systemically, and comment on their relevance to current therapeutic options for managing Bacteroides fragilis infections.  








       
  (15)

3b.
Discuss the causes of antibiotic resistance and suggest ways of dealing with the problem.









    (5)














  [20]

4a.
Discuss the reasons why the study of signal transduction in bacteria offers a unique opportunity to develop new effective antibiotics for use against pathogenic bacteria

.        





(15)

4b.
Sherman et al. (Proc. Natl. Acad. Sci. USA, 2001; 98: 7534-7539) showed that exposure of Mycobacterium tuberculosis to hypoxic conditions for 2 hours resulted in a change in the pattern of expression of 107 genes. This study thus looked at the immediate effect of hypoxia on M. tuberculosis. How could these investigations be extended to determine whether there is, as expected, a cascade of transcriptional responses on exposure of M. tuberculosis to hypoxia?



(5)











[20]

5a.  
Mycobacterium tuberculosis is considered an obligate aerobe, yet experiments have shown that, if subjected to gradual depletion of available O2, this bacterium is able to alter its metabolism to survive anaerobiosis. What microbiological and biochemical evidence is there to indicate that M. tuberculosis can adapt to anaerobic conditions?










(10)

5b
What is the experimental evidence that genes introduced into GM maize could be taken up and persist in mammalian cells?






(10)













[20]

6.
Discuss ways in which horizontal transfer of antibiotic resistance genes from genetically modified maize kernels to bacteria in the rumen could occur.  What could the consequences of such transfer be?





[20]
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