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PART I

1.
Imagine that you want to institute a screening programme to find a microorganism that produces a commercially-useful enzyme. Imagine too that the enzyme you are looking for has a simple plate assay (e.g. a protease, or amylase). Explain the importance of the following to the screening programme and the development of a profitable industrial process:

a) The choice of culture (the source of microorganisms to screen, the screening process, and the criteria for selecting one strain over another).





(7)

b) Improving the productivity of the selected organism.




(4)

[11]

2.a)
What would you consider to be critical stages during the process of  cheesemaking ?
(4)

b)
How would the above influence the quality of the cheese produced ?


(3)














[7]

3.
Why could the manufacture of 'Kelpak' be described as a biotechnological advance?
(4)

4.
Explain why cowpea, soybean and common bean plants inoculated with the appropriate rhizobia in field plots at Stellenbosch grew more vigorously and produced more grain than uninoculated controls. 










(4)

5.
State which aspect of the aquaculture process you would describe as being most important to the success of fish and shellfish farming. Substantiate your answer.



(4)














[30]
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PART II (POWERPOINT PRESENTATIONS)

                      Answer any FOUR questions in this section

1.
Describe the process that is followed to produce pearls from cultured oysters.

(5)

2.
Explain why bioprospecting has become such an important area of research over the past five years.  











(5)

3. 
Explain briefly how particular chemical constituents make certain seaweeds promising candidates for the production of ONE of the following: 


a) antibacterial medications








(5)


b) antiviral medications








(5)


c) cosmetics      









(5)

4. 
Describe the process of vinegar-making, indicating why the microorganisms used are particularly suited to this process.   







(5)

5.
What are the important features of a bacterium which can be successfully used as a probiotic organism, and the possible role they play in improving health?



(5)

6.
Design a microbiology project involving the isolation of bacteria which can degrade crude oil, covering aspects such as the source of the organisms, the substrates to be used, the products and any other important features to be considered.





(5)

7.a)
What is the purpose of the fermentation step in the processes that are used to convert cassava tubers into cassava flour?








(2)

  b)
Cassava is widely used for food, yet raw cassava is toxic. What causes this toxicity and how is the problem overcome to allow safe consumption of cassava?



(3)

[5]

8.
Explain why discarded petroleum-derived plastic bags are so resistant to degradation in the environment. Why are polyhydroxyalkanoate and polylactic-acid-derived plastics degraded so much more easily?









(5)

9.
List one potential biotechnological use of the methanogenic Archaea and two each for the thermophilic and halophilic Archaea.







(5)

10.
List THREE common anti-microbial agents and discuss their mode of action.

(5)

11. 
Discuss the economic impact of aflatoxins.






(5)

12.
Discuss the problems that are associated with “single cell protein production”.

(5)
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13. Discuss the major environmental factors that contribute to microbial degradation of works of art and old stone buildings, showing the effects they would have on microbial growth. 
(5)

14. Discuss the major problems associated with sewage sludge disposal. Suggest how novel approaches could generate uses for what is currently regarded as a waste product.

(5)

15.
FluMist (marketed by Aviron, CA) is a cold-adapted live flu vaccine. 

a) How does a cold-adapted live virus vaccine work?

b) How is the vaccine administered?

c) What are the main reasons for the expected commercial success of FluMist?














(5)

16.
a) What are the advantages of oral vaccines?

b) Explain how the problems of vaccine degradation (by enzymes/acids) and the need for 
     frequent doses can be overcome.














(5)

17.
The new acellular pertussis vaccines are effective and have less side effects than whole cell vaccines.

a) What are the side effects of the whole cell vaccines attributed to ?

b) Smaller doses of the genetically-detoxified pertussis toxin (PT) are required to obtain the 
     same immune response as chemically inactivated PT. Why?

c) Why does SA (and the UK) still use the whole cell pertussis vaccine for infants?
(5)

18.
a) Outline the steps that manufacturers follow to develop and license a safe and efficacious 
    vaccine.

b) What systems exist for post-marketing vaccine safety surveillance ?














(5)

19.
a) Briefly discuss why Anthrax is a good choice for a bioterrorist.

b) What does the current licensed vaccine consist of?

 












(5)

20.
Describe briefly the steps involved in producing a vaccine from first principles.  What is the best kind of vaccine, and why?








(5)

21.
"Biopharming" is the use of plants for the production of pharmaceuticals. What sorts of pharmaceuticals can be produced by plants, and what is the advantage of using them?
(5)














[20]

