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1.a) Which amino acid has an R-group pKa closest to physiological pH? [3] 

A. lysine B. histidine C. Glutamate D. Arginine E. aspartate. 

b) A mixture of urease (pi= 5.1, mol. wt. 482,700), catalase (pi = 5.6, mol. wt. 247,500), 

lactoglobin (pi 5.2, mol: wt. 37,1 00) and hemoglobin (pi 6.9, mol. wt. 64,500) is applied in a 

pH 6.5 buffer to a DEAE-cellulose chromatography column and eluted with the same buffer. 

What will be their order of elution? 

A. urease, lactoglobin, catalase, hemoglobin B. hemoglobin, catalase, lactoglobin, urease 

C. urease, catalase, hemoglobin, lactoglobin D. lactoglobin, hemoglobin, catalase, urease 

c) Which of the following amino acids does not play an important role in the active site of serine 

proteases? 

A. Lysine B. Serine C. Histidine D. Aspartate E. None of the above 

2. A peptide was found to have a molecular mass of about 650 and upon hydrolysis produced 

Ala, Cys, Lys, Phe, and Val in a 1:1:1:1:1 ratio. The peptide upon treatment with Sanger's 

reagent produced DNP-Cys and exposure to carboxypeptidase produced valine. 

Chymotrypsin treatment of the peptide produced a dipeptide that contained sulfur and has a 

UV absorbance, and a tripeptide. Exposure of the peptide to trypsin produced a dipeptide and 

a tripeptide. Deduce the sequence ofti1e peptiae. ,..,. (4] 

3. a) What is the significance of each of the following for an enzyme catalysed reaction? [3] 

i) Vmax ii) Km iii) Turnover number 

b) The enzyme peptidase is capable of hydrolysing the dipeptide glycylglycine. Use the 

graph below to determine Vmax and the Michaelis constant, Km. 
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Draw a line on a copy of the above graph to represent the effect of adding a competitive 

inhibitor. [2] 

PTO 

-·-· -..: - _.;.....;.;..;... -· 

.--. 



4. Write the steps for a solid phase synthesis of the tripeptide Ala-Vai-Ser. Provide a mechanism for 

the coupling step. [5] 

5. One of the following 13-lactam compounds (A or B) acts as an irreversible inhibitor of 13-
lactamase. Based on the mechanism of action of 13-lactamases, answer the following: 

[1+1+4+1+2] 
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a) What is an irreversible inhibitor? 
b) How many different types of irreversible inhibitions are possible? 
c) Write the plausible mechanism of inhibition qf 13-lactamas~ by A or B. 
d) What sort of irreversible inhibitor is A or B? 
e) What could be the reason for both A and B not acting as inhibitor of chymotrypsin? 
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