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ENZYME
1. Enzymes are globular proteins that works as catalyst of chemical reactions.
2. They speed up chemical reactions without being altered themselves.
3. Conventionally we say the enzyme acts on the substrate (S) to yield a product (P)
ACTIVE SITE
1. Active site is the region on the surface of the enzyme to which substrate(s) bind and which
catalyses the reaction (the conversion of the substrate to the product).

Sucrase

Substrate Product

Enzymes are named depending on the reaction they catalyse.
Examples of enzyme groups are:
• EC 1 - Oxidoreductases
• EC 2 - Transferases
• EC 3 - Hydrolases
• EC 4 - Lyases
• EC 5 - Isomerases
• EC 6 - Ligases



Enzymes are proteins

• In general, a protein is a chain of amino acids (aa) covalently linked (when the
chain is short ~5-10 aa, the protein is often called oligopeptide/polypeptide or
simply peptide)

• Thousands of different proteins are built with the same ubiquitous set of 20
amino acids (the protein “alphabet”)

• Some proteins have structural roles (e.g. actin in the muscles), other have
catalytic (chemical-reaction-making) activity and are called enzymes

• A polypeptide with 4 amino acids (Ala-Glu-
Gly- Lys)

• The electrically charged groups are shown
in red

• In a longer protein the electrically charged
lateral groups can line a pocket of the
enzyme 3D structure to generate an active
reaction site (see following slides)

• Enzymes are proteins and their activities depends

on the 3D structure of the amino acids that compose 

them



Images from: David L. Nelson, Lehninger Principles of 

Biochemistry, IV Edition, W. H. Freeman ed.

The enzyme action on the transition state



From: David L. Nelson, Lehninger Principles of Biochemistry, IV Edition, W. H. Freeman ed.

T h e re d molecule is the 
substrate , the active site 
ap p e ars painted in red

The enzyme active site



Enzyme: The surface inside the 

active site



Substrate Binding to the Active Site of an Enzyme. The enzyme dihydrofolate reductase is shown 
with one of its substrates: NADP+ (a) unbound and (b) bound. The NADP+ (shown in red) binds to 

a pocket that is complementary to it in shape and ionic properties.



Explain enzyme-substrate specificity



http://bioweb.wku.edu/courses/Biol120/Web/enzyme2.asp






Denaturation is a structural change in a protein that results in the loss (usually 

permanent) of its biological properties. Enzymes can be denatured by pH and 

Temperature.

http://highered.mcgraw-hill.com/sites/0072943696/student_view0/chapter2/animation__protein_denaturation.html


Explain the use of lactase 

in the production of lactose free milk
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