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ANSWER ALL FIVE QUESTIONS

Please answer each question in a separate book
Question 1 (P Meyers, J. Thomson):

a)
What are the functions of pyruvate carboxylase and phosphoenolpyruvate carboxykinase in Aspergillus niger and why are their activities essential for the accumulation of citric acid by this organism?



(5)

b)
Describe the Pasteur effect observed in the cultivation of baker’s yeast (Saccharomyces cerevisiae) and explain how this phenomenon arises.
(5)

c) You wish to express a gene in E. coli in order to purify sufficient amounts of protein to inject into a rabbit to raise antibodies.  How would you go about expressing this gene and what are the most important criteria to take into account?








(10)











[20]

Question 2 (S Reid)

a) Describe the experimental approaches which are being taken by different research groups to overcome some of the limitations of the Acetone-Butanol fermentation, which impact on the economics of the process.  

(10)

b)
Discuss how the growth and metabolism of the yeast can affect the flavour of the final product, the beer or wine.





(10)











[20]

Question 3 ( G. Lindsey)
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a)
The diagram attached shows the substrate glycyl-tyrosine bound to the active site of the enzyme Carboxypeptidase.

The figures below show the KM and kcat for the wild type enzyme and for the E(D270 mutant enzyme.

KM


 kcat

Wild type

40


20

Mutant

          160


  0.1

i)
What units are used for the KM and the kcat respectively?


(2)

ii)
What is the relative specificity of the mutant enzyme compared with the wild type for the substrate?







(1)

iii)
What formula relates the Michaelis constant KM to the rate constants for formation and degradation of the ES complex?



(1)

iv)
From the KM and the kcat data above, explain the effect of the mutation on the substrate binding and the catalytic reaction performed by the enzyme.
(5)

v)
Comment on the mutation performed. Is this a sensible mutation and what does it probe?








(2)

vi) Suggest another possible mutation and what you hope to show using the mutation you choose. Suggest how this mutation would affect the Km and kcat. 










(3)

b)
Give an overview, using suitable diagrams, of how the technique of DNA shuffling is performed. Your explanation should include details on the input DNA as well as on the reasons why such a process is performed, and on what result you would hope to obtain.





(6)










[20]

Question 4: ( S Burton)

(a)
Assume that you are given a recombinant  E. coli strain which expresses a thermostable amidase at high levels.  Describe the experiments that you would need to carry out in order to determine its suitability for a biotransformation process to produce the carboxylic acid C shown in the reaction below:
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Include in your answer, a discussion of each of the following aspects of biotransformations:

· the necessity (or not) for isolation of the enzyme 

· the potential value of using organic solvents

· the value of having a thermostable enzyme

· the possibility that ammonia could inhibit the enzyme










(16)

(b)
Consider the fact that product C is benzoic acid which is commonly used as a preservative in foods.  Does this affect the options available in development of the process?  Explain your answer.





(4)











[20]

Question 5: (E Sickle)

a)
Briefly describe the inherent advantage in designing a specific drug via the antisense approach as compared to approaches that target the binding sites of proteins or enzymes. 







(4)

b)
Briefly explain how compounds from plants, that have been used as traditional folklore remedies, are used in prescription products today without the side effects found in the plant.






(5)

c)
Explain why it is essential to have multiple bioassays when performing lead optimization.








(5)
d)
Describe the difference between genomics and proteomics and discuss which field is more likely to lead to the discovery of novel small molecular weight drugs via database searching methods.




(6)
[20]







PAGE  
2

