Enzymes

1- Living organisms are the site of a large number of very diverse biochemical reactions. These reactions take place under conditions where they would normally not occur. If they take place, it is because they are catalyzed by biological macromolecules: enzymes.
2- Enzymes are proteins that act as biological catalysts, significantly speeding up essential chemical reactions within living organisms without being consumed or permanently altered themselves.

3- They achieve this by binding to specific molecules called substrates at a special region called the active site, lowering the reaction's activation energy to allow reactions like digestion and metabolism to proceed at a rate sufficient for life.
Enzyme Structure
Enzymes are a linear chain of amino acids, which give rise to a three-dimensional structure. The sequence of amino acids specifies the structure, which in turn identifies the catalytic activity of the enzyme. Upon heating, the enzyme’s structure denatures, resulting in a loss of enzyme activity, which typically is associated with temperature.
NOMENCLATURE AND CLASSIFICATION OF ENZYMES
Before 1961, enzymes were named after the substrate on which they act, adding the suffix "ase."

There are two types of NOMENCLATURE:
Before explaining the basics of the two types of classification, let's briefly review the properties of enzymes:
1- They are high-molecular-weight, thermolabile proteins that are biocatalysts of metabolic reactions.
2- They act at very low concentrations.
3- They have narrow or loose substrate specificity.
4- They increase the rate of reactions without altering their equilibrium state.
5- They must be regenerated at the end of the reaction or reaction sequence.



NOMENCLATURE FUNCTIONAL
This is widely used. It takes into account the name of the enzyme's substrate and the type
of catalyzed reaction. To designate an enzyme, we indicate:
1- first the name of the substrate
2- then the type of catalyzed reaction
3- finally the suffix ase is added.
For example:
- glucose-6-phosphate isomerase
- isocitrate lyase
- pyruvate carboxylase
When the enzyme uses two substrates, we designate them both by indicating
1- the radical-donating substrate
2- then the substrate that accepts the released radical
3- the exchanged radical
4- the type of reaction
5- finally the suffix ase is added.
Example:
- ATP-glucose phosphotransferase
- UDPglucose-fructose glucosyltransferase
- Glutamate pyruvate aminotransferase.
  OFFICIAL ENZYME NOMENCLATURE
Since 1961, the International Union of Biochemistry has codified the nomenclature and
Classification of enzymes under a so-called official nomenclature. All currently known enzymes are listed under a number consisting of four numbers separated by periods and preceded by EC, i.e. (EC x1.x2.x3.x4). 
The meaning of the numbers is as follows
X1: The first number, which can vary from 1 to 6, indicates the type of reaction.
1: Oxidoreductases (transfer of electrons, hydrogen atoms, or oxygen attachment)
2: Transferases (transfer of atoms or groups of atoms other than those 1)
3: Hydrolases (bond cleavage with attachment of H and OH radicals from water)
4: Lyases (bond cleavage by means other than hydrolysis).
5: Isomerases (reaction preserving the chemical formula of the compound)
6: Ligases (bond formation between C and another metalloid using the energy of ATP).
X2: The second number designates the enzyme subclass, which is defined according to its mechanism of action. In the case of oxidoreductases, we distinguish between dehydrogenases, monooxygenases, and dioxygenases.
X3: The third number designates the nature of the molecule that serves as an acceptor, when electron transfer is involved.
X4: The fourth number is a sequence number within the group and subgroup.
When an enzyme ends in 99, it means it is incompletely characterized.

	Types
	Biochemical Property

	 Oxidoreductases
	The enzyme Oxidoreductase catalyzes the oxidation reaction where the electrons tend to travel from one form of a molecule to the other.

	 Transferases
	The Transferases enzymes help in the transportation of the functional group among acceptors and donor molecules.

	 Hydrolases
	Hydrolases are hydrolytic enzymes, which catalyze the hydrolysis reaction by adding water to cleave the bond and hydrolyze it.

	 Lyases
	Adds water, carbon dioxide or ammonia across double bonds or eliminate these to create double bonds.

	 Isomerases
	The Isomerases enzymes catalyze the structural shifts present in a molecule, thus causing the change in the shape of the molecule.

	 Ligases
	The Ligases enzymes are known to charge the catalysis of a ligation process.



Properties of Enzymes:
According to Descamps (2008), the general properties of enzymes can be summarized in the following points:
1- They are protein biocatalysts that accelerate a biochemical reaction and remain intact at the end of the reaction.
2- Every enzyme has a specific area called the active site. This area is divided into a substrate binding site (a molecule that will be modified by the action of the enzyme) and a catalytic site.

3- The rate of an enzymatic reaction is measured by the amount of substrate disappearing per unit of time or the amount of product formed per unit of time. The initial rate of catalysis is proportional to the amount of substrate, and when all binding sites are occupied by the substrate, the enzyme is saturated.
4- Enzymes are sensitive to many environmental changes such as changes in temperature and pH. Every enzyme has an optimal temperature for enzymatic activity at which the initial rate of catalysis is maximum. The enzyme also has an optimal pH for activity (the pH modifies the ionic charge of the amino acids, which leads to a modification of the structure).
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5- a single substrate has a three-dimensional configuration complementary to that of the enzymatic binding site and can form a temporary bond with it: there is substrate specificity.
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