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1.
What are the TWO MAIN requirements of a vaccine, and which of these is increasingly important these days and why?




[7.5]
__________________________________________________________________________
2.
What are the basic types of vaccines (live or dead, etc) and what are the relative advantages and disadvantages of each?




[7.5]
__________________________________________________________________________

3.
The accompanying Table is derived from a review on vaccine options for tuberculosis.  
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Discuss how these options differ from the current TB vaccine (eg: BCG).  With relation to your knowledge of the stages in development of a vaccine and human clinical trials, discuss what the various stages in development are, and how they will be done.








[10]
__________________________________________________________________________

4.
Write a short account of the lifetime of a vaccine from introduction to maturity.










[8]
__________________________________________________________________________

5.
Explain in general terms how control over the biosynthesis of the important cellular molecule L-lysine is effected by the mechanisms of repression and feedback inhibition.  Why does a cell need two different ways for exerting this control?










[5]
__________________________________________________________________________

6.
Briefly compare the vitamin B12 production processes for Propionibacterium freudenreichii and Pseudomonas denitrificans.



[8]
__________________________________________________________________________

7.
Corynebacterium glutamicum strain ATCC 13032 was grown in a defined medium buffered at pH 7.  The medium contained 220 mM glucose, 2% ammonium sulphate and 0.5% urea as nitrogen sources, potassium phosphate, trace salts and 0.2 mg biotin per litre.  The figures show the effect of ethambutol (EMB) on the growth of (panel A) and glutamate production by (panel B) C. glutamicum.  EMB is an antibiotic that targets arabinosyltransferase enzymes involved in cell wall synthesis.  Cultures contained either no EMB (() or 10 ((), 30 (▲) or 500 (() mg EMB per litre.  The dashed lines in panel A indicate glucose consumption by the cultures.  The dashed lines in panel B show the specific productivity of the two glutamate-excreting cultures (in nmoles glutamate produced per minute per milligram dry weight of cells).

                 
[image: image2]
Microbiology (2005); 151: 1359-1368
a)
Based on the composition of the growth medium, would you expect the C. glutamicum cells grown in this medium to be good glutamate producers? Explain your answer.





(3)

b)
What was the effect of ethambutol on the growth rate and cell yield of C. glutamicum?






(3)

c)
Given the results shown in panel A, the data for glutamate excretion (panel B) may seem surprising.  What was the effect of ethambutol on glutamate production by this strain?




(2)

d)
What was the relationship between glutamate excretion and the phase of growth of the EMB-containing cultures?


(1)

e)
Why did the specific productivity of glutamate in the EMB-containing cultures decline rapidly to zero after 32 hours?

(2)

[11]

__________________________________________________________________________

8.
The production of riboflavin by Ashbya gossypii provides a good example of the importance of upstream processes such as medium preparation and inoculum preparation to achieve the highest yield of the product. What considerations are of particular importance in ensuring a high yield of riboflavin by A. gossypii?

[4]

__________________________________________________________________________

9.
Sugar beet juice contains about 0.1% of the trisaccharide raffinose.  The raffinose reduces the yield of sugar produced because it interferes with sucrose crystallization. (‑Galactosidase hydrolyses raffinose to galactose and sucrose.  Suggest how (‑galactosidase could be used as an immobilised enzyme to improve sucrose yields from sugar beet juice.  Your answer should include suggestions on how the enzyme could be immobilized, as well as a brief outline of how the process could be operated.








[5]
__________________________________________________________________________

10.
You are employed by the Department of Environmental Affairs and have been seconded to the Commission of Enquiry that has been charged with the task of carrying out a feasibility study with regard to the storage of Iranian oil at Saldanha Bay.  A representative of the American company Biozyme has approached the Commission with a product his company has produced which would apparently remedy oil pollution, and so prevent any environmental damage in the event of an oil spill.  Your task is to formulate a questionnaire that would evaluate the nature of the Biozyme bioremediation product and whether it is indeed able to perform as well as the company implies.  You must examine its effectiveness as well as its safety. Remember to take into consideration the location of the oil storage facility.











[15]
__________________________________________________________________________

11.
Discuss biomagnification and its implications with respect to toxic compounds.












[7]
__________________________________________________________________________

12.
In most cases, bioremediation of a polluted environment does not require inoculation of the polluted site with specifically adapted microorganisms.  When would it be necessary to inoculate with a specific xenobiotic-degrading bacterium?
[5]
__________________________________________________________________________

13.
Barkay et al (1999) investigated the effect of a polymeric biosurfactant, alasan, on the solubilization and biodegradation of polyaromatic hydrocarbons (PAHs).  The bioemulsifier alasan is produced by Acinetobacter radioresistens KA53.  Examine the data presented in the Figure 4 (below) and answer the following questions.

a)
Why was PAH mineralization measured in terms of CO2 generated?
(2)

b)
Describe the data depicted in the Figure and discuss what the experiment shows.







(5)
[7]
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Barkay, T. et al., 1999. Appl. Env. Microbiol. 65: 2697–2702

FIG. 4. The effect of alasan on mineralization of 14C-PAHs.  Mineralization of [14C]FLA (A) and [14C]PHE (B) was monitored in incubations containing 1 mg of the respective PAH and 0 ((), 100 ((), 300 ((), and 500 (() mg of alasan ml-1.  Means and standard deviations of triplicate incubations are presented.  Standard deviations smaller than 2% are hidden by the symbols.

__________________________________________________________________________

























B.





A.








PAGE  

[image: image1.png]Table 2 Current status of most advanced tuberculosis vaccine candidates

Candidate Type Status

With 72F in AS02A Subunit (protein/adjuvant) Clinical phase 1 rial in healthy uninfected volunteers ongoing

Ag5-Esat 6 fusion protein in 1031 Subunit (protein/adjuvant) (GMP production and clinical phase 1 trial planned for 2005

MVA-AgBS Subunit (recombinant virus), Chemical phase 1 tial in BCG-vaccinated and unvaccinated healthy uninfected
prime-bocst volunteers completed

80G-Ag85 Viable Clinical phase 1 trial in healthy uninfected volunteers ongoing

BCGAUre:Hly Viable ‘GMP production initiated, clinical phase 1 trial planned for 2005




