Allosteric inhibitors and activators

These substances combine with some part of the enzyme NOT the active site, causing an alteration in the shape of the active site.  This is a reversible reaction.

Activators speed up the reaction by making the active site the correct shape.

Inhibitors slow down the reaction by altering the shape of the active site so that it is no longer the correct shape.

This can lead to an inhibition or an activation of the active site and is very important within the cell in controlling the rate of enzyme reactions as required.

Example – the allosteric inhibition of phosphofructokinase

The following reaction is a key step in the process of respiration

Fructose 6 phosphate 




Fructose 1,6 bisphosphate

The end product of respiration is ATP.  If the ATP is not being used, it makes sense for the process of respiration to be slowed down.  ATP is an allosteric inhibitor of the enzyme which catalyses the reaction.  In this way, when there is a lot of ATP present the reaction is stopped.  When the levels of ATP drop the enzyme will start to work again.

Enzymes work in sequences

· Most of the reactions in living organisms occur as a sequence of small steps, each catalysed by a different enzyme.  These series of reactions are referred to as metabolic pathways.
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· The net result is A

F, but each enzyme in the chain is essential. 

· The rate of the reaction can be controlled by negative feedback if F is an inhibitor of enzyme 1, or if it switches off the gene which causes it to be produced.  This is called end-product inhibition.  An example is the inhibition of phosphofructokinase (an enzyme important near the beginning of tissue respiration) by ATP (the important product of tissue respiration).

· Hormones can have their effects by being activators of enzymes e.g. if a hormone (or more likely a second messenger produced because of its presence) caused inactive enzyme 1 to become active then the whole sequence of reactions could occur and F would be made.

