BIOCHEMISTRY
1. Primary structure of proteins

The sequence of amino acids in a protein is known as the primary structure of the
protein. It varies from protein to protein, depending on the function that the protein needs
to perform.

Eg: gly —ala—leu—iso—gin

(each of these three—letter symbols is the code for an amino acid)

A protein can have several thousand amino acids, all arranged in a specific order.

The primary structure of a protein is generally stable as the amino acids are held together
by strong covalent bonds.

2. Secondary structure of proteins
Protein molecules are not straight as hydrogen bonds can form between amino acids on
the same chain or adjacent chains. The hydrogen atom on one peptide link can form a
hydrogen bond with the nitrogen or oxygen atoms on another peptide link, either on the
same molecule or on an adjacent molecule.
This can have one of two effects:

(i) a-helix

The structure coils up into a helical shape (this is known as an a-helix). Typically,
eighteen amino acids make five coils.
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(i) B-pleated sheet

Alternatively, the hydrogen bonds can form predominantly between adjacent protein
molecules, resulting in a pleated sheet structure extending over 3 — 10 amino acids.

This short-range three-dimensional shape of a protein (covering a small number of
adjacent amino acids) is known as the secondary structure of the protein, and it is
generally either an a-helix or a B-pleated sheet.

3. tertiary structure of proteins

The tertiary structure of proteins describes the interaction between different amino acids
which are much further apart on the chain. These interactions control the overall shape of
the protein. There are three types of interaction that can take place between amino acid
groups and hence determine the tertiary structure of the protein.

(1) Hydrogen bonding — this is the same type of bonding as that which determines
the secondary structure of the protein; an attraction between the hydrogen
atom on one peptide link can form a hydrogen bond with the nitrogen or
oxygen atoms on another peptide link.

(i) lonic bonding — some amino acids contain the -NH3* group and other amino
acids contain the -COO" group; these two groups can form an ionic bond with
each other.

(iti)  Covalent bonding — cysteine contains a -CH2SH group; in the presence of
oxygen, these two groups can join together to form a S-S bond:
-CH2SH + -CH2SH + [O] - -CH2S-SCH2- + H20

When these bonds form between amino acids which are not close to each other on the
chain, the influence the overall shape of the protein and are said to be part of its tertiary
structure.
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4. Enzymes
(i) How enzymes work
Enzymes are proteins designed to act as catalysts for specific reactions in Biochemistry.

Enzymes usually have globular shapes, with each globule having a crevice in it which is
known as the active site. The active site has the precise shape required to accommodate
the specific molecule or molecules it is designed to react with, known as the substrate
molecules. Because these crevices are three-dimensional spaces, they can usually only
catalyse an individual enantiomer of a chiral molecule. These enzymes are said to be
stereospecific.
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(i) How enzyme-inhibiting drugs work
Drugs can be designed to prevent a harmful enzyme from catalyzing a harmful reaction.

Molecules can be created which have a similar shape to the substrate which the enzyme is
meant to be reacting with. These drugs mimick the substrates and bind to the active sites
instead, which prevents the substrate from bonding to the enzyme and prevents the
enzyme from catalyzing the reaction. This form of drug action is known as enzyme-
inhibition.

It is now possible to use computer modelling techniques to predict the shape of enzymes
and other proteins. Once the shape of an enzyme is understood, the shape of the substrate
required to react with the enzyme can also be predicted and inhibitors can be designed
accordingly.

tsix

© TSFX & ATAR Central 2019 www.tsfx.edu.au Free Exclusive Online Resources



