PAGE  
4

UNIVERSITY OF CAPE TOWN

DEPARTMENT OF MOLECULAR & CELL BIOLOGY

MCB206S (Introductory Microbiology II)

Deferred/supplementary exam




       25 January 2005
Time: 3 hours







    Marks: 100
Time of exam: 9:00 am





      Venue: Zoology 3
No. of pages: 4

ANSWER ALL QUESTIONS

Please write on both sides of the pages in the answer books.

Dr P. Meyers








48 marks

1.
Why is the most appropriate approach to modern microbial taxonomy the polyphasic approach?







[6]

2.
The sequences of the 5S, 16S and 23S rRNA genes of bacteria can all be used for inferring the relatedness between bacterial species and genera. Why are rRNA genes so useful in bacterial taxonomy and why is the 16S-rRNA gene used in instead of the 5S‑rRNA gene?





[5]

3.
Methanogenic and acetogenic bacteria occur in the same anaerobic habitats as members of microbial consortia. The methanogens are archaeons, whereas the acetogens are eubacteria. How could one use their responses to inhibitory substances to tell apart methanogens and acetogens?



[6]

4.
Several strains of actinomycetes were isolated from a soil sample and, as expected, most turned out to be species of Streptomyces. However, one of these strains, No. 16, exhibited a distinctly nocardioform life cycle. No. 16 did not contain any mycolic acids, suggesting that it could belong to the genera, Amycolata, Amycolatopsis, Actinopolyspora, Nocardioides or Pseudonocardia. What tests should be done on No. 16 to determine to which of these genera it belongs and (possibly) its species identity?




[5]

5.
The diagram shows the symbiosis between Desulfuromonas acetoxidans and Chlorobium sp. in a mixed culture.
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(a)
Would you describe the metabolism of D. acetoxidans as aerobic respiration, fermentation, anaerobic respiration, or chemolithotrophy? Explain your answer.

(2)

(b)
How does D. acetoxidans synthesize the bulk of its ATP?

(2)

(c)
What roles do S and H2S play in the metabolism of D. acetoxidans and the Chlorobium sp., respectively?





(2)

[6]

6.
You have isolated what you think is a lactic acid bacterium. Using your knowledge of the metabolism of lactic acid bacteria, describe a simple test that could be set up in the practical laboratory to indicate whether it is a homofermentative or a heterofermentative lactic acid bacterium. What further chemical evidence would be required to prove that the unknown bacterium is indeed a lactic acid bacterium?





[5]

7.
Thiobacillus ferrooxidans is a chemolithotrophic bacterium that grows on Fe2+ (ferrous ions). It obtains carbon by fixing CO2. The overall reaction describing its energy‑generating metabolism is:

4Fe2(  +  4H(  +  O2  (  4Fe3(  +  2H2O

(i)
Name the electron donor and the electron acceptor in the oxidative metabolism of T. ferrooxidans.



(2)

(ii)
Despite a favourable ((G(´ value of (16.984 kJ/mol for this reaction, this bacterium grows very slowly. Explain why this is so.
(8)

[10]

8.
What purposes do the Embden-Meyerhof-Parnas pathway (glycolysis) and the Pentose Phosphate Pathway serve in metabolism?



[5]

Dr V. Abratt








        28 marks

1.
“The skin may be considered a hostile environment for bacterial growth; yet for millions of micro-organisms, it is the preferred environmental niche”. Discuss this statement with respect to the growth and role of bacteria of the skin

[6]

2.
Draw a flow diagram to show the mechanism of activation of the “AB” group of exotoxins, and explain the roles of the various domains.


[6]

3.
(a)
What are the general features of bacterial “pathogenicity islands”?

(4)

(b)
Describe the molecular basis of the mode of action of the cholera toxin and the role that pathogenicity islands play in Vibrio cholerae being able to cause disease.





(6)

[10]

4.
Case study:

In a single week in July 2000, 13 000 people in Tokyo and Osaka, Japan, suddenly became ill with symptoms of bloody diarrhoea. It was discovered that they were all customers of the "Snow" brand of dairy products.

(a)
What do we call this type of epidemic and why?

(2)

(b)
Draw an example of a graph to show the predicted course of such an epidemic.






(4)

[6]

Prof J. Thomson







        24 marks

1.
How would you use streptomycin resistant mutants of E. coli to show that codon‑anticodon recognition occurs in the A site of the ribosome?

[7]

2.
How would you use conjugation and transformation to map genes on a bacterial chromosome? What are the advantages and disadvantages of these methods? Give examples of results.







[17]

