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Reversible binding ligand – binding site

Changes in conformation

Interaction might be regulated by other ligands or proteins
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➢ Enzymes are catalysts.

➢ increase reaction rates without 

being used up

➢ Most enzymes are globular 

proteins. 

➢ However, some RNA 

(ribozymes and ribosomal 

RNA) also catalyze reactions.

➢ The study of  enzymatic processes 

is the oldest field of  biochemistry, 

dating back to late 1700s.



➢ Enzymes activity is connected to its composition and 

structure.

➢ Some enzymes require a: 

➢ Cofactor – one or more inorganic ions

➢ Coenzyme – a complex organic or metalloorganic molecule
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ATP + D-glucose → ADP + D-glucose 6-phosphate

ATP:D-hexose 6-phosphotransferase (2.7.1.1)



Enzymes provide a 

specific environment more 

favourable to the reaction 

that takes place within the 

active site thanks to the R 

groups present. 



Enzymes decrease 

the activation 

energy though the 

creation of  covalent 

and noncovalent 

bonds between the 

substrate and the 

binding site



➢ Much of  the energy required to lower the activation energy is 

derived from noncovalent bonds (binding energy).



➢ Weak interactions are optimised in the transition state.
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Enzymes may use one or a combination of  the following: 



Metabolic pathways are regulated by regulatory enzymes that 

increase/decrease in response to signals.

➢ Allosteric enzymes: reversible, noncovalent binding of  

allosteric modulators/effectors

➢ Covalent modifications

Two other mechanisms:

➢Binding with regulatory 

proteins

➢Proteolitic cleavage of  

segments (irreversible!)



Inhibitors are compounds that decrease an enzyme’s 

activity.

➢ Irreversible inhibitors (inactivators) react with the enzyme.
➢ One inhibitor molecule can permanently shut off  one enzyme 

molecule.

➢ They are often powerful toxins but also may be used as drugs.

➢ Reversible inhibitors bind to and can dissociate from the 

enzyme.
➢ They are often structural analogs of  substrates or products.

➢ They are often used as drugs to slow down a specific enzyme.

➢ Reversible inhibitor can bind to: 
➢ the free enzyme and prevent the binding of  the substrate.

➢ the enzyme-substrate complex and prevent the reaction.



Allosteric regulation is 

connected to conformation 

changes induced by a 

modulator. It can be 

inhibitory or stimulatory. If  

the modulator is the 

substrate the enzyme is 

called homotropic, if  

different, it’s called 

heterotropic.
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Specific cleavage causes 

conformational changes 

that expose the enzyme

active site.

The process is 

irreversible, we need 

inhibitors



These are mechanisms 

that allow an extremely 

sensitive response to a 

molecular signal.

They regulate a number 

of  biological processes.


