Enzymes

Enzymes are globular proteins that act as catalysts in metabolic reactions.  Catalysts activate or accelerate these chemical reactions.

Enzyme Structure

Like other proteins, these globular proteins are polymers (chains) of amino acids.  Amino acids generally have the following structure:

	· a central carbon (C); bonded to 

· an amino group (NH2+); 

· a carboxyl group (COOH);

· a hydrogen atom (H); and 

· a fourth bond with another group called a variable or radical group (R). 


	


Within a protein, these amino acids interact with each other, giving them the special globular shape or structure.  There are three parts to this structure:
Primary structure – the type and sequence of amino acids in the protein.

Secondary structure – the three-dimensional structure (the helix or pleated sheet)

Tertiary structure – the interactions between the amino acids (hydrogen bonds, ionic bonds between R groups, disulfide bonds between cysteine amino acids.
Enzyme Function

A substrate is the substance upon which the enzyme acts.  

Enzymes are substrate-specific.

The induced-fit model describes how enzymes work.

The protein (enzyme) has an active site that is configured by the shape, polarity or other characteristics of the active site.

The interaction of the reactants (substrate) and the enzyme causes the enzyme to change shape (temporary).  The new shape allows the molecules of the substrate to react. 
After the reaction, the products are released ad the enzyme regains its original shape.  It is now ready for another reaction.

Both temperature and pH affect an enzymes efficiency.  At high temperatures, the enzymes become denatured (their hydrogen bonds and peptide bonds break down).

The standard suffix for an enzyme is –ase.
Most enzymes require a cofactor to catalyze a reaction.  These include coenzymes (nonprotein organic molecules) and some metal ions (e.g., Fe2+)
Regulation of Enzymes – 4 ways of regulating an enzyme:

1. Allosteric enzymes have two kinds of binding sites – an active site for the substrate, and a second binding site for an allosteric factor (effector).

There are two types of allosteric effectors:

	Allosteric activators – cause the enzyme to become active.
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	Allosteric inhibitors – cause the enzyme to become inactive.
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2. Competetive inhibition – a substance that mimics the substrate occupies (blocks) the active site.
3. Noncompetitor inhibitor – a substance that binds to another part of the enzyme, and changes the enzymes shape, disabling its active site.

4. Cooperativity – An enzyme becomes more receptive to other substrates after one substrate molecule attaches to an active site.
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