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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.




Graph paper will be provided

Section 1: 

   Assoc Prof G Lindsey

10 Marks

1.
Adhesion of protein molecules onto nitrocellulose requires certain non-specific interaction. What forces are responsible for these interactions?
 
(3)

2.
Show the steps whereby you might probe a protein to determine whether it is a glycoprotein using Concanavalin A. Draw a diagram after each step
 (4)

3.
What specific residues on a glycoprotein are probed using Concanavalin A?(1)

4.
Glucose is not a sugar normally present in glycoproteins and yet the presence of even very low concentrations of glucose prevents Concanavalin A binding to glycoproteins. Why?






 
(2)

   Section 2:


Prof. H. Klump

    20 Marks

1.
Charged molecules with a fixed charge in a constant electrical field move with a constant speed. Write the equation that links the electrophoretic mobility  with the physical properties of the molecule ( size, charge, viscosity of the medium, applied voltage)    







(3)               

2.
Give a list of at least three supporting media that form gels and discuss their different properties.         






(3)

3. A number of chemicals commonly used for electrophoresis are toxic. List  three of these chemicals and explain their potential health hazards. 

(3)

4.
Describe in your own words the steps to follow when you assemble the gel plates, seal the edges, prepare the gel mixture, and pour the gel.     

(6)

5
What is the function of the separating gel and why is it advantageous to have a stacking gel?                            





(3)

6.
What methods can be used to visualize the protein bands?   


(2)

Section 3: 

   Dr J Rodrigues 


30 Marks

1. A glycogen solution containing some sodium chloride is incubated at different pH values with salivary amylase in a shaking waterbath at 37°C. The amount of maltose (and glucose) formed, which is a measure of the velocity of (-amylase action, is determined by the 3,5-dinitrosalicylic acid (3,5-DNS) reaction. The 6 test tubes were set up as follows:

	Test tube number
	1
	2
	3
	4
	5
	6

	pH of buffer
	4.5
	5.5
	6.5
	7.0
	9.0
	7.0

	Glycogen solution (mL)
	2
	2
	2
	2
	2
	-

	Diluted saliva (mL)
	1
	1
	1
	1
	1
	1

	Water (mL)
	-
	-
	-
	-
	-
	2


Each test tube included 10 mL of buffer at the indicated pH value.

All 6 test tubes were then incubated at 37°C for 20 min. 1 mL of 3,5-DNS was added at the end of the incubation period and all the test tubes were subjected to heating at 100°C for 5 min. The test tubes were cooled down and the following absorbance readings (at 540 nm) were obtained (note that the spectrophotometer was zeroed against water):

	Test tube number
	1
	2
	3
	4
	5
	6

	Absorbance at 540 nm
	0.15
	0.26
	0.41
	0.38
	0.24
	0.05



1.
Why is chloride ion included in the enzyme reaction?

(1)

2.
What is the function of the 3,5-DNS?




(1)


3.
Why were the test tubes heated at 100°C?



(1)

4.
Which test tube is the reagent blank?




(1)

5.
Plot the reaction velocity against pH.




(5)

6.
What is the optimum pH?





(1)

2. Figure 1 below represents a plot of the reciprocal of the velocity of an enzyme reaction versus the reciprocal of the substrate concentration. Which curve, (A, B or C) describes the correct situation?

(i) Presence of competitive inhibitor.

(ii) No inhibitor

(iii) Presence of non-competitive inhibitor.



(3)
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Figure 1

3. An experiment was conducted to measure the respiratory rate of sheep liver mitochondria by the reduction of a non-autoxidizable redox dye called 2,6-dichlorophenol-indophenol (DICPIP). The substrate used was succinate. Please answer the following questions relating to this electron transport practical:

(a)
Your practical manual outlined the procedure that the scientific officer followed for the isolation of mitochondria from the sheep liver. The fresh liver was homogenized with sucrose-buffer and subjected to a number of differential centrifugation steps. What centrifugal g-force (or speed) was responsible for pelleting the mitochondria?


(choose from 900 g; 10000 g: or 100000 g)



(1)

(b) Part of the experimental procedure that you followed involved ‘preincubation’ of the substrate, viz succinate plus buffer for 2 minutes at 37°C. What is the purpose of this preincubation step in the protocol?

(2)

4.
According to the schematic representation of electron transport depicted in your practical manual, succinate donates electrons and protons to Complex II. 


(a)
What is the name of the enzyme involved in this reaction called?
(1)


(b)
What is the product of this enzyme reaction called?


(1)

(c) What is the name of the coenzyme that becomes reduced in this reaction?

(1)

5.
You were asked to plot two curves in Lineweaver-Burke fashion: one curve represented the uninhibited reaction (increasing succinate only), and the other curve the inhibited reaction (succinate plus a constant concentration of malonate). (a)
Draw the structure of malonate including all of the atoms.

(2)


(b)
Was the inhibition competitive or noncompetitive?


(1)

6.
(Lipid dry practical questions)


(a)
Draw a stearic acid molecule and join it to a long chain alcohol called hexadecanol to form a wax molecule, showing all the atoms.

(3)


(b)
What is the second product of the reaction between the alcohol and acid?

(1)


(c)
Why are waxes solids at room temperature, whereas oils such as olive oil and sunflower oil are not?






(2)


(d)
What is meant by the term ‘amphipathic molecule’?


(1)


(e)
Would you describe the wax that you formed in (a) as being amphpathic? Yes or No?








(1)

   Section 4: 

    Assoc Prof W Brandt 

    22 Marks

1.
Draw the structures of the following fatty acids:

a) C16:0

b) C16:1 Δ9- cis

c) C16:1 Δ9- trans






(4)

d)
List the above mentioned acids in order of decreasing fluidity or increasing melting points and justify your answer.


(3)

2. Properties of glycogen

80 mg of glycogen yielded 0.49 μmoles of reduced DNS reagent (see section 3 question 1). Complete acid hydrolysis of 8 mg glycogen yielded 24.7 of μmoles reduced DNS reagent. (MW of glucose is 180). Non reducing endgroup determination via methylation analysis yielded  40.7 μmoles of 2,3,4,6 tetramethyl glucose per 8 mg glycogen.

Using the above information estimate or calculate:

a) How many reducing sugars are present per glycogen molecule.

(1)

b) What is the molecular weight of glycogen?




(2)

c) What is the molecular weight of one glucose residue in glycogen?

(1)

d) How many non reducing end sugars are present in one glycogen molecule
(2)

e) How many branch points are present in this glycogen molecule?

(3)

f) What is the average branch length of glycogen?



(3)

4. Optimally align the following two DNA sequences and determine the number of differences .   ATGACCTGA,    TGAGCTCA



(3)

3
1

