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Chromatographic separation processes

Partition chromatography Single dimensional (Both Ascending and Descending) and two dimensional
chromatography

Thin layer chromatography,

Gas liquid Chromatography,

Adsorption column chromatography.

lon Exchange Chromatography: Cation Exchange and Anion Exchange chromatography.

Gel Filtration Chromatography,

Hydrophobic interaction chromatography,

Affinity Chromatography,

High Performance liquid chromatography (HR¢aBlytical and preparative.

Electrophoretic separations,

Hybrid separation technologies

Dialysis

Crystallization.

Course outcomeb: Analyzing both analytical and process validation issues that are critical to successf
manufacturing

Course outcome 60utline the processesavolving largescale, higkpurity protein production
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1. How following chromatographic principles are exploited to purify proteins from the
biological source(6 marks for each techniques)

a. Affinity chromatography

Protein can interact with otheiological molecules through specific sites at higher degree of affinity.

This specific, high affinity and na@ovalent interaction between the molecules with affinity for each other
due to the possession of complimentary active sites on the moleculebeanploited separate the protein

as an enzyme of interest or protein as impurities.

Enzymes can be separated from the biological mixture by affinity chromatography, is based on reversible
interaction between enzyme of interest and a specific ligand ihabupled to a resin (Fig.1.24).

Whenever the specific ligands are available, specific sites of the enzymes can be exploited to concentrate
and purify them from rest of the impurities.

Different types of enzymes can be separated from the impurities using substrate analogs, inhibitor, or
cofactor that are covalently liked to matrix such as agarose through spacer armsuamdnatrix bound
ligands are packed into columns

When a biologidamixtures is passed down the columns containing affinity matrix, only the product with
specific binding sites gets bind to the ligands, but other materials gets washed away.

Biological interactions between the specific ligand and enzymes of interest is due to electrostatic or
hydrophobic interactions, van der Waals' forces and/or hydrogen bonding between the protein of interest
and the specific ligand.

Impurities without any interaction get eluted first or during washing. The enzymes of interest linked to the
immobilised ligands can be eluted from the affinity medium by reversing the interaction, either specifically

using a competitive ligand, or nespecifically by changing the pH, ionic strength or polarity..
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Fig. 1.24 Schematic representation of affinity-adsorption chromatography
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b. Affinity elution chromatography

Affinity elution is complementary to affinity chromatography, where in former specificity of interaction is at
the stage of desorption from the chromatographic support material, and where in latter specificity occurs at
the stage of adsorption (Figure 1.24).

Affinity chromatography in enzyme purification is done by adsorption of enzymes on the enzyme specific
ligand that is covalently bound to insoluble matrices, and subsequently desorption of the enzyme from the
matrix is done using strong salt that is noasfiic.

However, affinity elution procedure makes use of a substrate's or other ligand's ability to change the binding
characteristics of an enzyme to a general protein adsorbent such asp@®sphe or DEAEEellulose.

Hence, the selective affinity beten the enzyme of interest and the ligand takes place at the elution stage
in the chromatography.

This method is advantageous compared to affiaitisorption chromatograph as this process does not
require the additional process of development of a sukalaldsorbent, and requires only simple {ion
exchange materials.

Situation however becomes more complicated for the separation of enzymes in which -exdoanger
having the same charge as the substrate or ligand to be used for elution.

Efficiency of the ffinity elution method always depends on the ability of the ligand to weaken the enzyme's
binding to the adsorbent. S

imilarly, factors such as dissociation constant, the number of charges on the effective ligand form, the size of
the active subunit and msible conformation changes after ligand binding decides the quantity of the ligands

required for weakening the bond between the matrix and the enzyme.
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Fig. 1.25 Schematic representation of affinity-elution chromatography
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