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Preface

The field of biochemistry is diverse and forms parts of diverse
fields including cell biology, molecular biology and medical sci-
ences. Biochemistry is the study of the molecules of life like
proteins, lipids, carbohydrates and nucleic acids. Studying the
structure, properties and reactions of these important molecules
would help in better understanding life as a whole. The prac-
tical aspect along with the theoretical background would help
in better understanding these mechanisms. This book tries to
address and compile some of the routinely used protocols in bio-
chemistry for easy access. The aim of this book is not only to
bring together the protocols, but also to understand some of
the basics behind following the methodologies. The target is
to give students a view of biochemistry, especially those who
have just ventured into the field of biochemistry and need a
headstart.

The protocols are written as a handy guide that can
be carried as a pocket guide for easy reference. The pro-
tocols are easy to follow with each step explained in lay-
man terms. Even though the field of biochemistry is exhaus-
tive, an effort has been made to list some of the protocols
that could serve as a foundation for starting any biochemical
investigation.
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2 & Protein Purification

Summary

Protein expression is tightly regulated for normal functioning of
a cell or organism. To understand protein structure and function
in detail, they often need to be separated from other cellular
components (lipids, nucleic acids, sugars, etc.) and isolated to
homogeneity. After recovering a protein to near homogeneity, it
should retain all its native biological characteristics of structure
and activity. To achieve this objective, one needs to take into
account the physical and chemical property of proteins (size,
charge, solubility, hydrophobicity, precipitation, etc.). These
common characteristics of the protein can be exploited to sep-
arate it from other components of the cell. With the introduc-
tion of recombinant DNA technology, the protein purification
technique has been enhanced and also simplified. Purification
protocols vary, depending on the precise nature of the pro-
tein. General steps include (i) chromatography, (ii) precipitation
and/or (iii) extraction.

A.1 Protein Precipitation

Many cytosolic proteins are water-soluble, and their solubility is
a function of the ionic strength and pH of the solution. The com-
monly used salt for this purpose is ammonium sulphate, due to
its high solubility even at lower temperatures. Proteins in aque-
ous solutions are heavily hydrated, and with the addition of salt,
the water molecules become more attracted to the salt than to the
protein due to the higher charge. This competition for hydration
is usually more favourable towards the salt, which leads to inter-
action between the proteins, resulting in aggregation and finally
precipitation. The precipitate can then be collected by centrifu-
gation and the protein pellet is redissolved in a low salt buffer.
Since different proteins have distinct characteristics, it is often
the case that they precipitate (or “salt out”) at a particular con-
centration of salt.

Requirements

(1) Ammonium sulphate

(2) Ice tray

(3) Magnetic bead and stirrer
(4) Swing-out rotor centrifuge
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Protocol 1:

A.2 Column Chromatography

This method involves passing the protein through a column filled
with resins of unique characteristics. Depending on the type of
the resin or beads, purification can be achieved through (i) ion
exchange, (ii) size exclusion or (iii) affinity chromatography.

A.2.1 lonic Exchange Chromatography

This is one of the most useful methods of protein purification.
Depending on the surface residues on the protein and the buffer
conditions, the protein will have a net positive or negative charge
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