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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 section in a different answer book.

General knowledge and practical exam

SECTION A: Dr Rodrigues (31 marks)

Concanavalin A (Con A) isolation and its use as a reagent (10 marks)

1.
Would the presence of free D-mannose in the jack bean extract that was mixed with the Sephadex G-50 affect the final yield of Con A?




(1)

2.
Calculate (a) the buffer molarity and (b) the pH of the following solution:

8 g NaCl – 58.44 g mol-1
3 g KH2PO4 - 136.09 g mol-1

8 g Na2HPO4 – 141.96 g mol-1

Total volume 800 ml

(DATA provided: pK1 = 2.1; pK2 = 7.2; pK3 = 12.7; pH = pKa + log([A-] /[HA])).













(5)

3.
A small amount of a suspected glycoprotein solution was spotted onto a piece of nitrocellulose (NC) membrane and allowed to dry.  The membrane was immersed in a skimmed milk solution, and washed with buffer.  The membrane was immersed in a Concanavalin A solution, washed again with buffer and finally reacted with peroxidase, washed and reacted with a visualizing reagent producing a blue colour for a positive reaction.  Bovine serum albumin was also initially spotted alongside the suspected glycoprotein.



(a)
What was the purpose of spotting the bovine serum albumin?

(1)



(b)
Why was the NC membrane immersed in skimmed milk?


(1)



(c)
Why was Con A added after the skimmed milk and washing step?

(1)



(d)
Why was there a washing step after the addition of peroxidase?

(1)

Sodium dodecylsulfate (SDS) gel electrophoresis (6 marks)

1.
Draw the structure of an SDS molecule showing the correct number of carbon atoms.


(2)

2.(a)
What predominant weak force is involved in the binding of SDS to proteins?
(1)

   (b)
Will a large SDS-protein complex migrate faster or slower in the gel than a smaller one?












(1)

   (c)
Why would a protein such as chicken histone H5 (or H1), in the presence of SDS, migrate anomalously in an SDS gel electrophoresis system?




(2)

Glycogen Isolation and hydrolysis (10 marks)
1.

In which human body fluids would you expect to find α-amylase?


(2)

2.
Starch and glycogen are both branched polysaccharides.  Which polysaccharide (starch or glycogen) has the higher amount of branching?




(1)

3.(a)
Glycogen is a highly branched storage polysaccharide in animals.  Let us assume that we have an intact glycogen molecule with 1000 glucose residues.  How many free reducing groups would you expect to be found on this molecule?



(1)

  (b)
Glycogen, heated at 100°C in 1 M HCl for 5 minutes, resulted in 25 % hydrolysis. Would you expect treatment of the glycogen with 1 M NaOH at 100°C for 5 min to yield more or less than 25 % hydrolysis?







(1)

4.
What was the purpose of reacting the hydrolysed glycogen samples with the 3,5-dinitrosalicylate (DNS) reagent?






(1)

5.
A sample of glycogen was divided into two equal parts: one was treated with α-amylase (rxn 1); the other with β-amylase (rxn 2).

(a)
After the reactions were completed, which preparation (rxn 1 or 2) had:


(i)
the higher reducing power?





(1)


(ii)
the greater viscosity?






(1)


(iii)
the more intensely-coloured iodine complex?


(1)

(b)
Assume that the concentration of each enzyme is adjusted such that both reactions yield reducing power at the same rate during the initial stages of hydrolysis.  Which preparation (rxn 1 or 2) would lose viscosity at a faster rate?

(1)

Electron transport (5 marks)

1. Malonate is a competitive inhibitor of the succinate dehydrogenase reaction.

(a) Why is malonate a competitive inhibitor of this reaction?


(1)

(b) Draw the chemical structure of malonate.




(1)

2.
The succinate dehydrogenase reaction was stopped by adding NaF to the reaction tube.  What is the mechanism of NaF inhibition?





(1)

3.
2,6-dichlorophenol-indophenol (DICPIP), is known as a nonautoxidizable redox dye. What is the advantage of using this redox dye compared to methylene blue, another redox dye, in your electron transport experiment?






(2)

SECTION B: Assoc Prof Brandt (4 marks)

1.
Draw the structure (show all atoms) of a triglyceride containing only stearic acid (CH3(CH2)16COOH).








(4)

SECTION C: Prof Klump (5 marks)

1. Name the different display styles that are used to present acetylcholine in the molecular modelling exercise. Discuss the pros and cons for the different styles.

(5)
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