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Answer 5 out of the following 6 questions
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1a)
What is cDNA?  How would you prepare it?  Give two examples of how you would use it in eukaryote molecular biology.



(15)

1b)
Briefly describe as many applications of PCR technology as you can.

(5)











[20]

2a)
Explain how you would use S1 nuclease to determine the transcriptional start site of a gene you have cloned on an E. coli plasmid.  Why might you want to know this?







(15)

2b)
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)

[20]

3.
Describe the steps involved in carrying out a western blot analysis.  What question could you answer using such analysis and how would you raise the necessary antibodies?






[20]
4a)
Describe what parameters are important in the design of a polymerase chain reaction (PCR) amplification of a nucleic acid template, excluding primer design.








(10)

4b)
Using a flow diagram, describe the steps involved in plasmid isolation by the alkaline lysis technique. Give an explanation of each step of the method.









(10)











[20]

5a)
Describe the parameters that are important in the design of oligonucleotide primers for a specific PCR amplification.



(10)

5b)
Draw a map of the cloning vector pUC19, showing its main features, and discuss how this plasmid can be used to construct a genomic DNA library.


(10)











[20]

6. You have registered for your BSc (Hons) degree.  For your project, your supervisor wishes you to clone the hydroxyphenylpyruvate dioxygenase (HPPD) gene from Shewanella colwelliana. Describe the strategy that you will employ for tackling this task. Discuss:

i) the vector that will be used

ii) how recombinant DNA molecules will be generated

iii) how these will be introduced into a host bacterium

iv) the genotype of the host bacterium that will be used

v) the selection process for identifying transformants containing recombinant vector molecules

vi) the screening method for identifying the transformant harbouring the HPPD gene.




[20]
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