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ANSWER BOTH SECTIONS A AND B
In the interest of economy, please write on both sides of the exam script.

SECTION A (Question 1 only)

Answer FOUR questions only

1.
a)
Why is multidrug-resistant Mycobacterium tuberculosis (MDR-TB) such a 
            problem and what can be done to limit its spread?



(5)

b)
What do you consider the first gene on earth would have looked like and how would it have functioned?







(5)

c)
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)

d)
"The assessment of genetically modified plants/food with enhanced nutritional properties should focus on the simultaneous characterization of inherent toxicological risks and  nutritional benefits. This requires an integrated, multidisciplinary approach, incorporating molecular biology, toxicology, nutrition and genetics"

Extract from: Kuiper  H, Kleter GA, Noteborn HPJM and Kok EJ (2001) Plant Journal 27(6):503-528

In the above "multidisciplinary approach", list FIVE specific issues that should be addressed.








(5)

e)
Discuss two of the major ethical issues which have arisen as a result of the sequencing of the human genome?





(5)












         [20]

________________________________________________________________________________

SECTION B (Questions 2 – 6)

Answer FOUR questions only

2.
Write short notes on ALL of the following:

a)
Live attenuated viral vaccines






(10)

b)
Variant Creutzfeld Jacob disease (vCJD)




  (5)

c)
Nucleoside analogue anti-viral drugs





  (5)












         [20]

________________________________________________________________________________

3.
Answer FOUR of the following:

a) 
Write short notes on the possibilities of applying viruses and viral proteins to human use.









(5)

b) Define the following terms and give examples of each:



i)
oncogene
ii)
tumour suppressor gene.





(5)

c)
What primate retroviruses (human and non-human) have been identified to date? Give specific examples.






(5)

d)
Give an outline of the methods used in diagnostic virology.


(5)

e)
Write short notes on one virus that is regularly transmitted to humans by animals.










(5)












         [20]

________________________________________________________________________________
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4.
a)
Antigens need to be processed before they are recognized by T cells. Describe the principal steps involved in the processing of endogenous antigens for presentation by MHC class I, and extracellular antigens for presentation by MHC class II proteins,  on antigen presenting cells. Describe the major differences in the peptide binding region of these two MHC receptors with respect to structure and size of the bound peptides. You may use a diagram as part or all of the answer.

(10)


b)
Describe how an animal would become immune to a virus infection.
(10)














         [20]

________________________________________________________________________________

5.
a)
Work on the ToxR regulatory system has led to a cascade model in which co-ordinate control of virulence gene expression by ToxR is largely, but not solely, the result of its control over ToxT expression.   Write an essay in which you describe how the ToxR regulatory cascade controls the virulence response of Vibrio cholerae.  









(15)


b)
List 5 important members of the Ig superfamily of membrane receptors.
  (5)













         [20]

________________________________________________________________________________

6.
a)
Discuss the structure and proposed role of the Bacteroides fragilis capsule.












(5)

b) Describe the main features of the Bacteroides fragilis pathogenicity island with respect to their role in pathogenesis. What is their significance in the evolution of this genetic locus.







(10)

c)
What is the mode of action of metronidazole in treating anaerobic bacterial infections, and what mechanisms of resistance to this drug have been identified thus far in Bacteroides fragilis.






(5)












         [20]
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