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Unit-IV: ENZYMOLOGY 

 

ENZYMES: structure and classification 

➢ Enzymes are the catalysts of biological systems, are remarkable molecular devices that 

determine the patterns of chemical transformations.  

➢ They also mediate the transformation of one form of energy into another. The most striking 

characteristics of enzymes are their catalytic power and specificity.  

➢ Catalysis takes place at a particular site on the enzyme called the ‘active site’.  

➢ Nearly all known enzymes are proteins. However, proteins do not have an absolute 

monopoly on catalysis; the discovery of catalytically active RNA molecules provides 

compelling evidence that RNA was an early biocatalyst. 

 

a) Structure of Enzyme: 

1) Primary structure 

▪ Enzymes are made up of amino acids which are linked together via amide (peptide) 

bonds in a linear chain. This is the primary structure. 

▪ The resulting amino acid chain is called a polypeptide or protein. The specific 

order of amino acid in the protein is encoded by the DNA sequence of the 

corresponding gene. There are 20 amino acids. 

 

Fig.: Primary structure of Enzyme 

 

2) Secondary structure 



▪ The hydrogen in the amino group (NH2) and the oxygen in the carboxyl group (COOH) of 

each amino acid can bond with each other by means of hydrogen bond, which means that 

the amino acids in the same chain can interact with each other.  

▪ Due to this, the protein chain can fold up on itself, and it can fold up in two ways, resulting 

in two secondary structures: i) it can either wrap round forming the α-helix, or ii) it can 

fold on top of itself forming the β-sheet. 

 

.          

               Fig.: α-helix.                                     Fig.: β-sheet 

 

3) Tertiary structure 

▪ The secondary linear structure (2D) further folds upto form a tertiary (3D) structure. 

▪ The tertiary structure has a single polypeptide chain "backbone" with one or 

more protein secondary structures, the protein domains.  

▪ The interactions and bonds of side chains within a particular protein determine its tertiary 

structure. 

 

 

               Fig.: Tertiary structure 

 

b) Classification of enzymes 

▪ Enzymes are classified on the basis of the types of reactions that they catalyze. 

▪ Many enzymes have common names that provide some information about the reactions 

that they catalyze. For example, a proteolytic enzyme secreted by the pancreas is called 

trypsin.  

▪ Most other enzymes are named for their substrates and for the reactions that they catalyze, 

with the suffix "ase" added. Thus, an ATPase is an enzyme that breaks down ATP, whereas 

ATP synthase is an enzyme that synthesizes ATP.  



▪ In 1964 the International Union of Biochemistry established an Enzyme Commission to 

develop a nomenclature for enzymes. Reactions were divided into six major groups 

numbered 1 through 6.  

▪ These groups were subdivided and further subdivided, so that a four-digit number preceded 

by the letters EC for Enzyme Commission could precisely identify all enzymes. 

 

                                   Table: Classification of enzymes 

Class Type of reaction Example 

1.Oxidoreductase Oxidation-reduction Lactate dehydrogenase 

2.Transferases Group transfer Nucleoside monophosphate 

kinase (NMP kinase) 

3.Hydrolases Hydrolysis reactions (transfer of 

functional groups to water) 

Chymotrypsin 

4. Lyases  Addition or removal of groups to 

form double bonds  

Fumarase 

5. Isomerases  Isomerization (intramolecular 

group transfer) Triose phosphate 

Isomerase 

6. Ligases  Ligation of two substrates at the 

expense of ATP hydrolysis 

Aminoacyl-tRNA 

synthetase 

 

 

Cofactors 

▪ A cofactor is a non-protein chemical compound or metallic ion that is required for an 

enzyme's activity as a catalyst, a substance that increases the rate of a chemical 

reaction. They can be considered "helper molecules" that assist in biochemical 

transformations. 

▪ They can be divided into two types, either inorganic ions, such as Zn2+ Carbonic 

anhydrase, Zn2+ Carboxypeptidase, Mg2+, or complex organic molecules called 

coenzymes. Coenzymes are mostly derived from vitamins and other organic essential 

nutrients in small amounts. The second type of coenzymes are called "cosubstrates", and 

are transiently bound to the protein. 

 

Coenzymes 

▪ They are organic nonprotein molecules that bind with the protein molecule (apoenzyme) 

to form the active enzyme (holoenzyme). 

▪ They are small molecules and cannot by themselves catalyze a reaction but they can help 

enzymes to do so.  

 

 



Fig.: showing Cofactors and Coenzymes 

 

Prosthetic groups 

▪ Prosthetic groups are non-peptide (non-protein) compounds that mostly attach to proteins 

and assist them in different ways.  

▪ They can be inorganic (like metals) or organic (carbon-containing) and bind tightly to their 

target via covalent (electron-sharing) or non-covalent bonds. 

 

 

 

 

 

 


