Applications of Affinity Chromatography
Purify a protein of interest

A major problem in the field of molecular biology involves the expression and purification of
a protein of interest, for example the human adenovirus serotype, Ad5. This protein has
been commonly used as a vector for gene therapy, due to its efficient gene delivery and
application in a diverse range of cells. However, limitations have been observed in
acquiring the necessary expression yields and in purifying the collected proteins. These
problems have been addressed by Chen et al. through the construction of a fusion of Ad5
with an N-terminal 6-Histidine (His) tag, expressed in E. Coli. This fusion shows high
expression levels, within 5 h of induction. A simple one step metal affinity purification
system, utilizing the His tag which binds to Ni-NTA, was used to isolate the Ad5, with
greater than 95% purity. The isolated protein was evaluated via a receptor-binding assay,

in Hela cells.
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Purify protein of interest based on its inherent ligand-binding specificity

There are a few proteins that have natural affinity to bind metal ions. These proteins are
typically metal chaperone proteins. This inherent metal ion binding has been utilized as a
way to purify these proteins using metal immobilized affinity columns. For example, a red
fluorescent protein, DsRed, has a binding affinity for copper ions. On the basis of this a
purification method for DsRed was developed using copper immobilized column. A metal
chelating ligand attached to beads was used in this study to immobilize copper ions on
beads. The crude protein was passed through the copper immobilized beads. DsRed bound
to the beads, whereas other interfering proteins did not bind to the beads and hence were
removed. DsRed was eluted using a competitive ligand imidazole that binds to copper ions.

This is a simpler approach of protein purification based on their inherent metal ions affinity.
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Affinity-based chiral separations

The stereochemistry of a compound often determines its biological activity, for this reason
chiral separation of compounds is an important aspect of the drug discovery process.
Wainer and co-workers developed a chiral affinity stationary phase, a-chymotrypsin, with
which they were able to resolve D,D- and L,L-dipeptides and D,D-/L,L- and L,D-/D,L-
dipeptides. The results of these studies have, also, suggested the possibility of multiple

binding site interactions between the target dipeptide and the a-chymotrypsin.

Click here to view the website for more information.

Study of drug interactions

The quantitative characterization of interactions between targets and ligands is an integral
part of the drug discovery process. These interactions are often defined by the association
constant of a drug-protein interaction. Kim et al. utilized affinity chromatography to define
the association constants, for a number of HSA-binding drugs, based upon their retention
factors. They prepared an immobilized HSA column, by passing known concentrations of
the drugs through the column, saturation plots were generated which were used to calculate
retention factors and association constants. This system offers advantages over the more
common methods of evaluating association constants; such as fast response times, ease of

automation, and additionally the ability to distinguish chiral compounds simultaneously.
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