QUESTION 1
When a slice of apple is exposed to air, it quickly turns brown. This is because the enzyme o-diphenol oxidase catalyses the oxidation of phenols in the apple to dark-coloured products. Other reactions of this type are common, for example, the oxidation of tyrosine to melanin by the enzyme tyrosinase.

Catechol is a phenol-like substance found in plants and also undergoes enzymic reaction with o-diphenol oxidase.

PABA can bind to the same site on the enzyme o-diphenol oxidase as catechol.

Phenylurea binds to the copper atom present in the enzyme o-diphenol oxidase, which is essential for its activity.

Form the following experimental data, calculate the VMAX and the KM values for the enzyme with no inhibitor and  the effect on these of the separate presence of PABA and phenylthiourea. 
Comment on the nature of the inhibition of these two compounds.

No Inhibitor:

Tube A

Tube B

Tube C

Tube D
[S]
4.8mM

1.2nM


0.6mM

0.3mM

[v]
0. 081


0.048 


0.035


0.02 

mMol/L/min 

mMol/L/min 

mMol/L/min 

mMol/L/min

In the presence of PHBA

Tube A

Tube B

Tube C

Tube D
[S]
4.8mM

1.2nM


0.6mM

0.3mM

[v]
0. 06


0.032 


0.019


0.011 

mMol/L/min 

mMol/L/min 

mMol/L/min 

mMol/L/min

In the presence of Phenylthiourea

Tube A

Tube B

Tube C

Tube D
[S]
4.8mM

1.2nM


0.6mM

0.3mM

[v]
0. 04


0.024 


0.016


0.011
mMol/L/min 

mMol/L/min 

mMol/L/min 

mMol/L/min

QUESTION 2
The following diagram represents the concerted symmetry model for a dimer (a protein consisting of two structurally identical sub-units called monomers).
[image: image1.jpg]



The To state has absolutely no affinity for the substrate (S). S binds exclusively to the Ro , RS and or the SR states to from RS, SR and RS2 , all of which states are capable of producing the product P. at the same kinetic rate kP. 

Derive and expression for v/VMAX using the rapid equilibrium assumption that describes the process in terms of L, KS and S.
QUESTION 3

Consider an enzyme (see below) with two substrate sites. One site is an effector site (E) and is always accessible to the substrate (S), but has no catalytic activity. The catalytic site becomes accessible to the substrate (SES) only after the substrate binds to the effector site and induces a conformational change to the enzyme (SE). After the reaction to form product the enzyme conformation reruns to the SE conformation from the from the SES binding and reaction site.
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Derive and expression for v/VMAX using the rapid equilibrium assumption that describes the process in terms of α, KS and S.
