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Please answer Section 1 and Practical Question 1 in Book 1

Please answer Section 2 and Practical Question 2 in Book 2

Section 1: Metabolism. G. Lindsey. 70 marks. Please write in Book 1

1a. Provide a schematic diagram (Please supply the names of the enzymes and substrates, not 
     structures) explaining how ribose-5-phosphate can be produced in the cell when there is 
     no requirement for NADPH + H+.







[3]

b. Under what circumstances might this requirement be a reality?



[1]

2. Briefly explain how glucagon effects:

a. Glycolysis relative to gluconeogenesis






[5]

b. Glycogen catabolism relative to synthesis





[5]

c. Fat catabolism 









[2]

3. Lactate produced in the muscle during exercise can be exported to the liver. 

a. Very briefly explain why the lactate can be converted back to pyruvate in the liver, whereas this cannot occur in the exercising muscle tissue.



[3]

b. How does the product of this reaction, pyruvate, effect this reaction?


[2]

c. Why does this effect not occur in muscle cells?





[2]

d. What effect does the increased lactate concentration have on glycolysis?

[1]

e. What is the physiological rationale for this inhibition?




[1]

f. Which glycolytic enzyme is effected?






[1]

g.  There is another method for converting pyruvate in muscle to pyruvate in the liver. Give details of this reaction (name the substrates and the enzyme) as well as the co-factor required.










[4]

4a. Explain the statement that the pentose phosphate pathway is demand driven.

 [3]

b. Another source of NADPH + H+ for fat biosynthesis exists. What is this reaction (name the 
    substrates and the enzyme).







[3]

c. Assuming the fatty acid being synthesised is palmitic acid, what is the amount of NADPH 
   + H+  used from this alternate source and what amount is derived from the pentose 
   phosphate pathway?









[2]

d. Where in the cell do these reactions occur?





[1]

5.  Palmitic acid (C16:0) is the final product of fat biosynthesis using the multi-enzyme 
      complex.

a. How is this converted to longer fatty acids?





[2]

b. In which part of the cell is this performed?





[1]

c. How is palmitic acid converted to unsaturated fatty acids?



[6]

6a. Name and give the structures of the three ketone bodies.




[3] 

b. Explain why ketone bodies are produced when an individual is fasting 


[3]

c. What are the relative energy yields when comparing the breakdown of fats to acetyl CoA to 
    the breakdown of fats to CO2 and H2O. 






[2]

d. What is the metabolic fate of the ketone bodies





[4]

e. In which tissue are the ketone bodies utilised in preference to glucose?


[1]

7. Propionyl CoA is formed by degradation of three amino acids as well as another source. 

a. Name one amino acid and the other source.





[2]

b. Describe the pathway whereby propionyl CoA is converted to a TCA cycle intermediate. Name the enzymes and the substrates only. There is no need to provide the structures.[6]

c. An unusual co-enzyme is required for this pathway. What is it?



[1]

Section 2: Protein Folding and Stability. H Klump. 30 marks.

Please write in Book 2

1.
Describe the folding of a globular protein using thermodynamic state functions such as entropy, enthalpy and free energy.






[5]

2.
The principal force driving protein folding of some proteins is the movement of hydrophobic amino acid side chains out of an aqueous environment. Explain the role of water as a driving force for this process.





[5]

3.
Outline the hierarchy of structural organisation in proteins.



[5]

4.
Some proteins are anchored to membranes by inserting a segment of the N terminus into the hydrophobic interior of the membrane. Predict (guess) the probable structure of a peptide with the sequence (Met-Ala-(Leu-Phe-Ala)3-(Leu-Met-Phe)3-(Pro-Asn-Gly-Met-Leu-Phe) Why should this peptide be likely to insert into a membrane? 
[5]

5.
Suppose that every second Leu residue in the peptide shown in the problem above was changed to Asp. Would this necessarily alter the secondary structure? Explain whether insertion into the membrane would be altered.  




[5]

6. The polypeptides A and B have similar tertiary structures, but A normally exists as a monomer, whereas B exists as a tetramer. What differences might be expected in the amino acid composition of A versus B? 





[5]

Section 3: Practical question ADH/Lysozyme practicals 16 marks.

Please write in Book 1

1.
DEAE 52 has a tertiary nitrogen with a pKa of approximately 10 as its functional group and CM 52 has a carboxylic acid with a pKa of approximately 4.0 as its functional group.  You have a mixture of two proteins X  & Y, which have pKas of 6.5 and 9 respectively. Which resin would bind which protein at the following pH values?

a. 5.5










[1]

b. 7










[1]

c. 11










[1]

d. You are required to separate the two proteins at pH 6.0 and have only CM 52. How would you perform this task?






[2]

e. During the ADH practical you determined the turnover number by measuring the rate of reaction at high substrate concentration. What difficulties are encountered by this approach?








[2]

f. Describe a better approach to determine the turnover number.


[3]

g. You determine the following data:

Protein concentration = 1.5 mg/ml; Molecular weight = 75 kDa; Vo at substrate concentration equal to 10 * Km = 10 OD units s-1; ( = 103.M-1cm-1. Calculate the turnover number.








[4]

h. Write down the equation that relates the velocity of a reaction to the substrate concentration, the turnover number, the Km and the enzyme concentration?
[2]

Section 4. Protein folding practical. 14 marks

Please write in Book 2.

A. In your practical you observed a sigmoidal  unfolding curve when you plotted the fluorescence intensity at 330nm as function of the urea concentration. Comment on the shape of the unfolding curve and explain how this relates to the co-operativity of the refolding/unfolding process.







[5]

B. Why is reversibility of unfolding/refolding important when determining thermodynamic parameters?









[5]

C. Fluorescence emission intensity at 330nm is used to follow the unfolding. What amino acid is involved here?








[1]

D. If you only have a spectrophotometer that only works in the visible range and you cannot observe the unfolding of the protein directly, how can use the substrate as a reporter?
[3]
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