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1.
You are a research scientist working on various aspects of firefly bioluminescence. In order to isolate the various genes involved in light production in this insect, it is necessary for you to establish a firefly gene in library in E.coli. Taking into account the size of the firefly genome (approx. 1x105 kb), describe how you would accomplish this task. Give reasons for the cloning strategy that you choose and the methodology that you follow.



[20]
2a)
The pUC cloning vectors were developed by exploiting the phenomenon known as (–complementation. Explain the phenomenon and discuss the advantages associated with making use of this feature of the pUC to construct a genebank.


(10)

2b)
You wish to determine which genes in a “resurrection plant” are expressed only under drought stress. How would you use microarrays to determine this?
(10)












[20]

3a)
Genetic engineering has really taken off over the past 15 years, giving rise to the rapidly expanding 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)

3b)
Describe the parameters that are important in the design of oligonucleotide primers for a specific PCR amplification.




(10)












[20]

4.
Explain the difference between oligonucleotide site-directed mutagenesis and degenerate oligonucleotide site-directed mutagenesis. What are the advantages or disadvantages of each method and when would  you choose to use which one?












[20]

5.
You have cloned a gene X from organism A. You are interested to determine whether a similar gene exists in organism B. How would you use a Southern blot to determine this? Explain the conditions you would use.


[20]

6a)
The dye terminator cycle sequencing protocol is employed to synthesize fragments of DNA of varying lengths.

Describe:

i) how these fragments are separated according to size 

(2)

ii) how they are identified by an automated  capillary DNA sequencer.(3)

(5)

6b)
Describe what parameters are important in the design of a polymerase chain reaction (PCR) amplification of a nucleic acid template, excluding primer design.










(10)

6c)
Briefly describe as many applications of PCR technology as you can.

(5)












[20]

PAGE  
1

