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Section A (50 marks)

Q1. (compulsory) Answer all parts.

a)
b)

)

Write a note on enzyme active sites.

The Michaelis-Menten and Briggs-Haldane models of enzyme reactions make a number of
assumptions, designed to keep kinetic measurements and calculations as simple as possible.
List these assumptions.

List the five main strategies used by living organisms to regulate enzyme activity.

What is the equilibrium constant (Keg) of a reaction? A large Keq (>100) indicates a reaction
that tends to completion — true or false?

Define each of the following terms: holoenzyme, apoenzyme, cofactor, prosthetic group.
Distinguish between reversible and irreversible inhibitors of enzyme reactions.

Draw Cleland plots showing the different mechanisms by which multisubstrate enzyme
reactions can occur. Give an example in each case.

For a multisubunit enzyme showing cooperative binding of substrate:
a. Draw a graph of v, versus substrate concentration

b. Explain the shape of the curve in terms of the enzyme’s transition between T and R
states

c. On this graph, indicate the changes you might expect to see in the presence of an
allosteric activator and an allosteric inhibitor.

What advantage, if any, does the cooperative binding of substrate present to the cell?

For an enzyme reaction that follows Michaelis-Menten kinetics, define the following terms:
Vimax, Km, Vo, Keat and Keadl Kim,
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Section B (50 marks)

Answer any two questions.

Q.2

Q.3

Q.4

The extinction coefficient (¢) of NADH is 6.22 x 10° M™lcm™, at 340 nm. In an experiment to
examine the kinetics of a purified dehydrogenase, a Vimax 0f 0.12 absorbance units per minute
was obtained using 1 ng of enzyme and 250 nmol of NAD" in a 3 ml reaction mixture. From
the Vnax calculate the following:

a. the units of activity in umoles per minute (10 marks)
b. the specific activity of the enzyme (10 marks)
c. the percentage of NAD" converted to NADH per minute (3 marks)

From your answer to part (c), what is the time period during which Vmax can be reliably
measured? (2 marks)

The Kkinetics of an enzyme was measured as a function of substrate concentration, in the
presence and absence of 1 mM inhibitor. The following results were obtained:

[S] (uM) Vo (umol/l/min)
No inhibitor 1 mM Inhibitor

3 104 4.1

5 145 6.4

10 225 11.3

30 33.8 22.6

90 40.5 33.8
a. Draw a Lineweaver-Burke plot of these results. (8 marks)
b. What are the values of Vi and Ky, in (i) the absence and (ii) in the presence of the

inhibitor? (8 marks)
c. What type of inhibition is this? (4 marks)
d. What is the Ki value of the inhibitor? (5 marks)

Write an essay describing the methods used, and the benefits arising, from enzyme
immobilisation. (25 marks)
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