
Introduction to Enzymes 

An enzyme is a biocatalyst, which enhances the rate of

thermodynamically favourable biological reactions to several

thousand to million folds.

Enzymes are highly specialized catalysts with extraordinary

catalytic power and also with remarkable specificity,

catalysing almost all cellular reactions. Therefore they are

known as the basis of life.





They are divided into two general categories: Simple enzymes,

which consists entirely of amino acids and Conjugated

enzymes, contains a non-protein group called a cofactor, which

is required for biological activity.

Removal of the cofactor from a conjugated enzyme produces a

simple enzyme, called an apoenzyme, which generally is

biologically inactive. The complete, biologically active

conjugated enzyme (simple enzyme plus cofactor) is called

holoenzyme.





A cofactor can be linked to the protein portion of the enzyme

either covalently or non-covalently.

Some cofactors are simple metal ions and other cofactors are

complex organic groups, which are also called coenzymes.

Cofactors which are tightly associated with the protein

covalently or non-covalently are called prosthetic group.













Discovery and History of Enzymes

1833: Payne and Persoz found that that an alcohol precipitate of a

malt extract contained a substance that converted starch into sugar.

This was the first discovery of an enzyme and they named it

diastase.

1850: Louis Pasteur observed that ferment of sugar into alcool by

yeast is catalysed by ferments (later named enzymes), which are

always associated with the yeast cells.

1876: W.F. Kuhne coined the term enzyme (Greek, which means

‘in yeast’) since the fermenting ability was associated with the

yeast.



1894: Emil Fischer performed some classical studies on

carbohydrate metabolizing enzymes in which he demonstrated

the specificity shown by an enzyme for its substrate. On the

basis of his experiments, Fischer proposed the lock and key

hypothesis to describe the interaction of enzyme with

substrate.

1897: Edward Buchner succeded in extracting the set of

enzymes from the yeast cells in active form and demonstrated

for the first time the conversion of sugar into alcohol in vitro.



1926: J.B. Sumner (Cornell University, USA) isolated, purified

and also successfully crystallized the enzyme urease from jack

beans. He found that the urease crystals are purely made of

proteins and hence reported that enzymes are nothing but proteins.

But his conclusions were opposed vehemently by the well known

German biochemist Richard Willstater, who insisted that

enzymes are nothing but low molecular weight organic compounds

and the proteins crystals were found in the urease preparation could

be impurities.

1930: John Northrop and his colleagues from Rockfeller

University, USA crystallized pepsin and trypsin and found that

they were also proteins crystals. Received Nobel Prize in 1935.



1958: The induced-fit model was proposed by Daniel Koshland.

His theory asserts that when the active site on the enzymes makes

contact with the proper substrate, the enzyme molds itself to the

shape of the molecule.

1964: R.B. Merrifield and his group paved the way for laboratory

synthesis of enzymes for the first time (tailor made synthetic

enzymes called Synzymes. The first enzyme which was

assembled on a solid phase matrix was the Ribonuclease, which

contains 124 amino acids.

1965: Lysozyme was the first enzyme for which the X-ray

structure was determined at high resolution by David Phillips.



1962 & 1967: Arber and Geller groups discovered restriction

enzymes and ligases. Paved the way for the new branch of biology

–Biotechnology.

1986: The belief that ‘All enzymes are proteins but all proteins

are not enzymes’ was shattered by Alexander Rich and Thomas

Cech’s group discovered that certain RNA molecules also

exhibited catalytic properties like enzymes. Those self-splicing

‘Ribonucleic acid enzymes are called Ribozymes.

1996: Site- directed mutagenesis technique developed by M.

Smith for precisely manipulating the genes of any enzyme even at

one nucleotide level and study its effect on the properties of the

new mutant enzyme.



The lock and key hypothesis states that the substrate fits

perfectly into the enzyme, like a lock and a key would.

This is in contrast with the induced fit hypothesis, which states

that both the substrate and the enzyme will deform a little to take

on a shape that allows the enzyme to bind the substrate.




















