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1.
Bacterial strains isolated from the abalone digestive system hydrolyse a variety of seaweed polysaccharides (including alginate), indicating that they may play an important role in seaweed digestion in the perlemoen, H. midae.  A Pseudomonas species, isolated from the crop of H. midae, has been selected for further study due to its high extracellular alginolytic activity.  You are assigned the task of establishing a gene bank of this Pseudomonas species in E. coli, from which you are to isolate the alginate lyase gene. With the aid of a flow diagram, describe how you would accomplish this task.  Give reasons for the cloning and selection strategy that you would follow.





[20]
2.a)
Genetic engineering has really developed over the past 10 years, stimulating a rapid expansion in the field of biotechnology.  Describe how this field of science has impacted on society and give your opinion on whether genetic engineering is relevant in South Africa.






(10)

b) What are the roles of the dut- ung- E. coli mutants in increasing the frequency of site directed mutations in a cloned gene of interest?



(10)

[20]

3.
You have cloned a gene from organism A and want to determine the copy number both in organism A and in organism B.  How would you go about this experiment using Southern hybridisation? 





[20]
4. You have carried out an experiment to determine whether the gene coding for aldose reductase, which converts glucose to the osmoprotectant sorbitol, is induced by abiotic stresses in the “resurrection” plant Xerophyta viscosa.  You have done this both by northern and western hybridization.  Briefly describe how you would do the experiments and explain the following results:

a) Dehydration and salt stress of the plant induce an mRNA of approximately 1400 bases and a protein of approximately 400 amino acids.

b) Rehydration of the plant results in the absence of the 1400 base mRNA but still retains the 400-amino acid protein.

[20]
5.a)
What are microarrays and how can they be used to study gene expression?
(5)

   b)
i) Describe three different labelling strategies used in DNA sequencing.
(2)


ii) Discuss the principle behind the DNA sequencing method developed by Sanger
                and co-workers.







(2)

          iii) How is it possible to use a one tube reaction to identify all four bases in a  
               DNA sequencing reaction?






(1)

   c)
What are the important parameters to be taken into account when designing a PCR amplification of mRNA from a eukaryote, and why would this be different from a prokaryote?







(10)












[20]

6.
What principles does one have to take into account when designing primers for the PCR amplification of:

i) specific DNA from a eukaryote?





(10)

ii) “random” DNA from any organism?




(10)











[20]

