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ANSWER ALL THE QUESTIONS

In the interest of economy please write on both sides of the exam script

1.
Reagents like biuret and folin are used for the quantification of biomolecules.

a.
List four properties or characteristics that such reagents must have to qualify as a useful reagent for the quantification of proteins by photometric means.


[2]


The extinction coefficient of the protein-biuret complex was found to be 0.33 ml/mg.cm. 


The proteins of 1g of maize where extracted into 10 ml of buffer. 1 ml of this extract was diluted with 4 ml buffer to which 5 ml of biuret reagent was added yielding 10 ml. The absorbance of this solution was 0.2. 

b.
Calculate the protein concentration of the protein extract.



[3]
c.
Calculate the total protein extracted from 1 g maize.




[2]

d.
Calculate the protein content of maize in %.





[3]













(10)

2.
The following kinetic data were obtained for the HIV protease enzyme in the absence  (0), and in the presence of anl inhibitor (X) at a 5 μM concentration. The same amount of enzyme was used in all experiments.

	[S]        
	          0       
	   inhibitor  X           

	mM
	Vo (μmol/sec)
	Vo

μmol/sec)

	  1.25
	1.72
	0.98

	  1.67
	2.04
	1.17

	  2.50
	2.55
	1.47

	  5.00
	3.40
	1.96

	10.00
	4.17
	2.38


a.
Determine the Vmax and Km of the enzyme
        [5 marks plot, 4 for Vmax and Km]        [5 +4]

b.
Determine the type of inhibition (of X ) and the KI for inhibitor X.
      
       [4 +3]

c.
Calculate kcat for the enzyme given that the enzyme concentration used in the assay was 2μM.










[3]

d.
Two inhibitors, A and B have Ki values of 20 μM and 50 μM respectively. Which of the two inhibitors would be the more effective inhibitor and thus a better antiviral drug.










[2]













(21)


3.
A tryptic peptide was subjected to N-terminal amino acid analysis using the Dansyl method yielding the results in the figure 1 below. Five standard dansyl amino acids together with unkown X were subjected to thin layer chromatography.

a.
Identify the N-terminal amino acid.






[1]

b.
Deduce the amino acid sequence given that the parent peptide was a tripeptide generated by tryptic hydrolysis and contained the following three amino acids (Lys, Ala, Val).









[3]

c.
With the aid of a simple schematic diagram explain how the N-terminal group analysis works.










[3]

d.
Deduce from the observed Rf values what weak forces most likely determine the separation of the amino acids on the thin layer of silica gel.



[2]













(9)

Fig 1 Thin layer chromatogram                   Fig 2 Size Exclusion Chromatography
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4.
The elution profile given in fig 2 above was obtained after subjecting a mixture of molecules to size exclusion chromatography on Sephadex G100 column. Answer the following questions after inspecting the elution profile above:

a. What information can you obtain from the elution profile?



[2]

b. Given that peak 1 contains very large molecules and peak three very small molecules calculate Vo and Vi for the column. Also determine Kd for all peaks.

[5]

c. Estimate a hypothetical elution volume for a protein that would be reasonable well separated from peak 2.







[2]

d. What fractions would you pool to recover about 90 % of peak 2.


[1]

e. Make a rough sketch of the elution profile in which a matrix with much smaller porosity (G-25) had been used with the same mixture of molecules as in figure 2 above.









[2]













(12)

5.
Oxidation of glucose in the cell or by combustion in a calorimeter yields 686 kcal per mole. In a normal 70 kg male the concentration of glucose in the blood plasma is 5 mM, and total of 5.4 grams of free glucose is circulating in the blood.
a)
How many glucose molecules are found in 1liter of blood?



[3]

b)
How many kcal of energy would be produced by the oxidation of the circulating glucose?









[2]

c)
Calculate the approximate volume of blood in a normal 70 kg male.

[2]

MW  glucose  180 g/mole







(7)

6.
A sample of a purified unknown peptide was found to consist of 17 amino acids as deduced from its amino acid composition. Another sample of the same peptide was divided into two aliquots.  One aliquot was treated with trypsin, and the other with cyanogens bromide.  Given the following sequences (N-terminal to C-terminal) of the resulting fragments, deduce the sequence of the original unknown peptide. (Please label the ends of your deduced sequence either N-term or C-term)



Trypsin treatment

N-T-W-M-I-K


G-Y-M-Q-F


V-L-G-M-S-R

(4)

Model building question (total mark   10)

7. The following heat of formation data can be used to answer the questions concerning binding energies (energy of the base pair less energies of the component bases) for various base pairs.

	Watson-Crick Complexes
	Heat of formation

(kcal/mol)

	9-meG—1-meC
	-19.84

	9-meA—1-meT
	-27.75

	9-meG—1-meU
	-67.80


	Modified bases
	Heat of formation

(kcal/mol)

	9-methyl G
	   9.00

	1-methyl C
	-12.37

	9-methyl A
	 55.95

	1-methyl T
	-76.57

	1-methyl U
	-67.89


(a)
Calculate binding energies for both the 9-methyl Adenine—1-methyl Thymine base pair and the 9-methyl Guanine—1-methyl Cytosine base pair.



[4]

(b)
Cytosine in DNA may spontaneously deaminate to form Uracil. Calculate the binding energy for the 9-methyl Guanine—1-methyl Uracil base pair.


[2]

(c) Draw the Watson-Crick structure of the 9-methyl Guanine—1-methyl Uracil base pair indicating the hydrogen bonds with dotted lines.




[4]
(10)

Cyanogen bromide treatment


	


	Q-F


	V-L-G-M


	I-K-G-Y-M


	S-R-N-T-W-M
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