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ANSWER ALL THE QUESTIONS

In the interest of economy please write on both sides of the exam script
Please answer each lecturer’s questions in a different answer book

Section 1 : Metabolism (G Lindsey)

1.
Briefly explain how glucagon effects the activity of phosphofructokinase 2 and how the concentration of fructose-2,6-bisphosphate effects flux through the glycolytic pathway relative to gluconeogenesis. 



(6)

2.
Explain why control of the activity of the enzyme phosphorylase could be described as shifting the R(T equilibrium. You need to explain what differences occur between the R and T forms of the enzyme, how these effect the activity, and what causes the shift between these two forms.

(10)

3.
Describe how the cell deals with the two double bonds during (-oxidation of the unsaturated fatty acid linoleic acid (C18:2, cis(9cis(12). You need to draw part structures where applicable as well as name the enzymes and co-enzymes used for the various manipulations. 





(6)

4.
Fatty acid metabolism:

A. Explain how acetylCoA in the cytoplasm is derived from mitochondrial substrates and how these substrates are returned to the mitochondrion for future rounds of cytoplasmic acetylCoA production. Please give names and structures of the substrates and name the relevant enzymes.



(10)

B. Describe how the acetylCoA is converted to malonylCoA for fatty acid synthesis; draw the structure of malonylCoA.



(3)

C. Draw a schematic diagram depicting how fatty acids are synthesised using the yeast fatty acid synthase.






(7)

D. What is the largest fatty acid that this enzyme can produce?


(1)

E. Explain how unsaturated fatty acids are subsequently produced.

(6)

F. Comment on the location of the double bonds inserted by the system you have described in “E” above.






(1)

5.
The structure of pyridoxal phosphate is shown below. 

A. Draw the structure of this co-enzyme when an amino acid is bound to it.
(2)

B. Compare this interaction with that of pyridoxal phosphate binding to the active site of phosphorylase.







(3)

C. Describe with the aid of suitable diagrams how amino acids are converted to keto acids.








(4)

D. What is the universal acceptor of amino groups?



(1)

E. How is this acceptor processed in order to regenerate it for further amino group transfer?







(4)
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6.
The structure of citrulline is shown. 

A. Complete the reactions of the urea cycle giving the structures of the various intermediates. The side chain of aspartate is –CH2COOH; urea is NH2CONH2. 












(5)

B. Name the enzymes required for each step. 




(5)

C. In which compartments of the cell do the various reactions occur?
Add this information to your diagram.






(1)
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Practical question.

You are asked to purify an enzyme with a pI of 6.5 using either CM cellulose, which has a pKa of 4.5 or DEAE cellulose, which has a pKa of 9.5.

A. Explain why you would use the latter resin rather than the former.

(2)

B. What pH would you use to load the protein? Why would you choose this particular pH?








(2)

C. What pH would you use to elute the protein?




(1)

D. Explain why 450 nm absorption can be used to assay bacterial lysis when no constituents of the bacteria absorb light at this wavelength. 


(3)

Section 2:  Protein Folding and Stability (H Klump)

1.(a)
Shape and dimension: (a) Tropomyosin, a 70-kd muscle protein, is a two-stranded alpha-helical coiled coil. Estimate the length of the molecule.
(2)

   (b)
Suppose that the 40-residue segment of a protein folds into a two-stranded antiparallel beta structure with a 4-residue hairpin turn. What is the longest dimension of the motif?






(3)

2.
Poly-L-leucine in an organic solvent such as dioxane is a alpha helix, whereas poly- L-isoleucine is not. Why do these amino acids with the same number and kinds of atoms have different helix-forming  tendencies? 

(4)

3.
Glycine is a highly conserved amino acid residue in the evolution of proteins. Why?









(3)

4.
Almost all modern proteins are made from a set of 20 amino acids.  How did this particular set of amino acids become the building blocks of proteins?
(5)

5.
Identify the groups in a protein that can form hydrogen bonds or electrostatic bonds with an arginine side chain at pH 7.




(3)

6.
Discuss the potential contributions of  hydrophobic, van der Waals interactions, ionic and hydrogen bonds of the side chains of Asp, Leu, Tyr, and His in a protein.







(5)

7.
Choose any three regions in the Ramachandran plot and discuss the likelihood of observing  that combination of phi and psi in a peptide or protein. Defend your answer using suitable molecular models of a peptide.


(5)

Practical Question:

1 Give a brief description of the protein unfolding experiment done in your practical, and sketch the plot of the fluorescence intensity vs urea concentration.



(5)

2. What are the thermodynamic parameters that characterise the protein unfolding/ folding reaction and how can you extract them from your data?


(5)

3. Comment on the pre- and post-transition slopes in your graph.


(3)

4. You use the fluorescence emission intensity at 330 nm to record the unfolding process. How do you have to modify the experiment if you can only measure optical changes in the visible range?





(5)
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