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1. a) Mathematically show that Km = [S] when Vo = Vmaxf2. b) An enzyme exhibiting Michaelis-Menton kinetics has a velocity 
of 0.2 Vmax at a substrate concentration of 1.0 mM. What substrate concentration is required to triple the velocity? 
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OR 

The structure of a protein with sequence A C N C K A P M L C A R Y C A L H is stabilized by two disulfide bonds. On 
treatment with trypsin, the protein gave two peptides. Based on this result, determine the location of the --S-S- bonds. Show 
them schematically on the sequence by connecting the corresponding residues. 4 
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2. A protein contains a 15-residue long a-helix with the sequence: W E A N I K Q R L S T E Y K Q 

(a) How many complete turns are in this a-helix? 
(b) What is the approximate length of the helix (in Angstroms) in the direction of the helix axis? 
(c) How many hydrogen bonds between the backbone atoms are in this helix? Explain your answer. 

3. Determine the net charge of a peptide GLU-ARG-L YS-ASP (E R K D) 
a. What is the net peptide charge at pH = 1 
b. What is the net peptide charge at pH = 7 
c. What is the net peptide charge at pH= 14 

4. Write the steps for a solid phase synthesis of the tripeptide Vai-Aia-Giy. Provide a mechanism for the coupling step. 
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5. Determine the sequence of a hexapeptide based on the following data. (Note: when the sequence is- not known, a comma 
separates the amino acids.) 4 
Amino acid composition: (2R, A, S, V, Y) N-terminal analysis of the hexapeptide: A 
Trypsin digestion: (R, A, V) and (R, S, Y) Carboxypeptidase A digestion: No reaction 
Chymotrypsin digestion:(A, R, V, Y) and (R, S) 

6. Consider the following Lineweaver-Burke plot for an enzyme catalysed reaction for a substrate with and without an inhibitor 
X (initial enzyme concentration 0.001 uM): 4 

a) Identify the curves A and B 
b) What type of inhibitor X is ? Explain 
c) What is v max and i<M for the uninhibited enzyme? 
d) What is the Kc.t for this enzyme? ·~.,·? 

~----.--·~-..-------~ 
-.05 .OS .I 

1/[Substrate) 

7. One of the following 13-lactam compounds (A or B) acts as an irreversible inhibitor of 13-lactamase. Based on the mechanism of 
action ofl3-lactamases. answer the following: [1+1+3+1+ =8 
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Ph g)=[)< 
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Ala A Met M 
Cys C AsnN 
Asp D Pro P 
GluE Gin Q 
Phe F Arg R 

B Gly G Ser S 

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? 

His H Thr T 
lie I Val V 
Lys K Trp W 
Leu L Tyr Y 

e) What could be the reason for both A and B not acting as inhibitor of 13-lactamas 
One letter code for Amino acids -




