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 Enzymes are biological catalyst produced by living

tissues.

 They are proteins with the exception of few classes of

RNA molecules called ribozyme.

 They accelerate specific chemical reactions without

being consumed in the process.

 They function in aqueous solutions under very mild

conditions of temperature and pH.
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 The catalytic activity of enzyme depends on their native

protein conformation. If an enzyme is denatured or
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structures of protein enzymes are essential to their
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 Enzymes catalyzing the translocation of:

Hydrons (H+), inorganic cations, inorganic anions, amino

acids and peptides, and carbohydrates and their derivatives.

 Enzymes of the reaction that provided the driving
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Oxidoreductase reactions, hydrolysis of a nucleoside

triphosphate, hydrolysis of a diphosphate, and

decarboxylation reaction.
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Representation of Fisher’s lock and key model.
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Shapes of active site can be modified by the
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Substrate induces a conformational change in

enzyme.

Induced Fit Model or Hand-in-glove Model of

Daniel Koshland

Enzymes are flexible

Shapes of active site can be modified by the

binding of the substrate.

Substrate induces a conformational change in

enzyme.



Conformational change in enzyme induces
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strains the structure of the bound substrate.
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Schematic representation of induced fit model of Koshland
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 Ability of enzyme to discriminate between two substrates.

 Enzymes are highly specific both in the reaction catalyzed

and in their choice of substrates.

 Specificity makes it possible for number of enzymes to

co-exist in cell without interfering in each other’s actions.
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glycoside linkage and is inactive on β-1,4

glycoside bond
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Each enzyme has an optimum pH, i.e. a pH at which

the enzyme activity is maximum.
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decreased.

The optimum pH differs from enzyme to enzyme.

– Pepsin = 1.2

– Trypsin = 8.0
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present in the active site of the enzyme.
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Significance of Km (Michaelis Constant)

1. Km provides a amount of the substrate required for

significant catalysis to occur.

2. It is a measure of the affinity of the enzyme for its

substrate, a high Km indicates weak binding and a

low Km indicates strong binding with its substrate.
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• A low Km mitochondrial form

•    A high Km cytosolic form.
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 The Vmax of a reaction is an index of the catalytic

efficiency of an enzyme.

 The Vmax is useful in comparing the activity of one

enzyme with that of another.
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Lineweaver-Burk plot
(Double reciprocal plot)
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Diagrammatic representation of competitive inhibition

E: Enzyme; S: Substrate; I: Competitive inhibitor; P: Product
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Enzyme kinetics of competitive inhibitor
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 Sulphonamide

Analogue of P- aminobenzoic acid (PABA) and inhibits

the synthesis of folic acid in microorganisms.

 Isoniazide [Isonicotinic acid hydrazine (INH)]

It is an anti-tuberculosis drug, inhibits the biosynthesis of

NAD and restrict the growth of the organisms that cause

tuberculosis.
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Dicumarol

It is an anticoagulant drug structurally similar to vitamin

K. It inhibits the vitamin K activity and inhibits the

formation of prothrombin.

 Physostigmine

It inhibits acetylcholinesterase and use to treat glaucoma

and myasthenia gravis.
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 No competition occurs between substrate and

inhibitor.

 Inhibitor is usually structurally different from the

substrate.

 It binds at a site on the enzyme molecule other

than the substrate-binding site.
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(EI) or the enzyme substrate complex (EIS)

 However, EIS complex does not continue to form
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of functional enzymes.
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Diagrammatic representation of noncompetitive inhibition.

(E = Enzyme; S = Substrate; I = Non-competitive inhibitor; P = Product)



Examples of non-competitive inhibitors are:

– Ethanol or certain narcotic drugs are non-com­ petitive

inhibitor of acid phosphatase.

– Trypsin inhibitors occur in soybean and raw egg

white, inhibit activity of trypsin.

– Ascaris parasites (worm) contain pepsin and trypsin

inhibitors, inhibit action of pepsin and trypsin.
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For non-competitive inhibition, the Km value is unchanged while

Vmax is lowered



Uncompetitive Inhibitor

 Uncompetitive inhibitor can bind only to the

enzyme-substrate (ES) complex.

 It does not have affinity for free enzyme.

 Enzyme-substrate-inhibitor complex, ESI does

not continue to form any product.
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Uncompetitive inhibitor binds only to enzyme-substrate
complex.



Uncompetitive inhibitor decreases both Vmax and Km.



 The herbicide glyphosate, also known as

Roundup, is an uncompetitive inhibitor of an

enzyme in the biosynthetic pathway for aromatic

amino acids in bacteria

 Nontoxic in animals because they lack the

enzyme.
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tightly covalently and forms a stable complex.

An irreversible inhibitor cannot be released by
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Creatine kinase isoenzymes are dimer that are made up of

two types of polypeptide chains, which may be either M

(muscle) type or B (brain) type, generating three

isoenzymes.

1 CK1 (BB) : present in the brain

2 CK2 (MB) : present only in Cardiac tissue

3 CK3 (MM) : present in skeletal muscle
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1. CK1 may be elevated in neonates particularly in damaged brain

or very low birth weight new-born
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tissue is the only tissue which has mixed MB (CK2) isoenzyme.

3. CK-MB isoenzyme starts to increase within 4 hours after an acute

myocardial infarction (AMI) and reaches a maximum within 24 hrs.

4. Elevated levels of CK3 in serum occur in dystrophies and

myopathies.
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Alanine transaminase (ALT)

 Alanine transaminase was known formerly as glutamate

pyruvate transaminase (GPT).

 The plasma ALT normal value for adult is 10 to 40 U/L.

 ALT level is elevated in liver diseases (viral or toxic

hepatitis), jaundice and cirrhosis of liver.
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 It hydrolyzes phosphoric acid ester at pH 5 to 6.
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 Acid phosphatase enzyme is useful for the diagnosis

and prognosis of prostate cancer. ACP is therefore an
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Use Of Enzymes In Laboratory Investigations

(Enzyme-based Assays)

Enzymes can be used as analytical laboratory reagents
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