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1.
You are a research scientist working on various aspects of firefly bioluminescence.  In order to begin isolating the various genes involved in light production in this insect, it is necessary for you to establish a firefly gene library in E. coli.  Taking into account the size of the firefly genome (approx. 1x105 kb), describe, with the aid of a flow diagram, how you would accomplish this task.  Give reasons for the cloning strategy that you choose and the methodology that you 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)
You wish to introduce as many mutations into a short stretch of cloned DNA as possible. Describe how you would carry out this?




(10)

      [20]

3.
You have cloned a gene from organism A and want to determine whether it has a homologue 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 blotting.  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 the 400-amino acid protein is still present.





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

(5)

  b)
Describe briefly the criteria for making a pair of primers for successful PCR amplification of a piece of DNA.  Explain why these should differ depending on what sort of organism the DNA comes from.





(15)













[20]

6.a)
What are the parameters one has to take into consideration when designing conditions for PCR amplification of a given target DNA?




(10)

  b)
How would one do a RAPD experiment, and what does the abbreviation stand for? (5)

  c)i)
Describe how DNA chain elongation occurs.





 (2)

     ii)
What is the principal behind the Sanger DNA sequencing method?


 (2)

    iii)
What is the most important property of Thermosequenase Taq DNA polymerase I used in DNA sequencing reactions?






 (1)
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