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• Affinity chromatography: Separation of a desired protein 
using affinity chromatography that relies on the highly 
specific but reversible interactions between the protein to be 
purified and the affinity ligand coupled to the 
chromatographic matrix.

• Lock and key hypothesis!
• Examples of specific interactions:
• 1) Enzymes <----> Substrate/ inhibitor/ cofactor
• 2) Receptor site on Protein <----> Ligand molecule (Hormones, 

Neurotransmitter, other signalling molecules)
• 3) Antigen <----> Antibody 2

https://picswe.net/pics/affinity-chromatography-f9.html



Basic requirements
• Matrix:
Chromatographic media 
Usually in bead form to which a specific 

ligand is covalently bounded and present 
on the surface of the bead
Resin = Affinity ligand + Matrix 
Chemically inert and stable (insoluble in 

solvents, cleansing agents and buffers) 
easily coupled to a ligand or the spacer 

arm of the ligand
• Immobilized Ligands:
Complementary shape with the binding 

site on target molecule
Immobilized- Covalently bonded to the 

spacer arm attached on the matrix 
Solid phase

3Matrix (bead form)

Affinity Ligand

http://affinity-chromatography.tripod.com/ac.html



• Spacer arm:
Binding sites of the target molecule on ligand are sometimes 

deeply located and difficult to access a spacer arm added in 
between the matrix (bead) and ligand to facilitate efficient 
binding between target molecule and ligand

• Binding buffer solution:
ensure that the target molecules interact effectively with the 

ligand
use to wash unbound substances from the column without 

eluting the target molecules
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Elution:  to break the binding interactions between ligands and 
target molecules and release them, which is then collected in its 
purified form 
1) Increase the concentration of a non-buffering salt (e.g. NaCl) 
These ions interact with the proteins and weaken their binding 
interactions with the ligands
More weakly charged proteins are eluted at lower salt 
concentrations while the more strongly charged proteins are eluted 
at higher salt concentrations. 
2) Adding elution buffer (chaotropic agent-urea/extreme pH)
Affect affinity of the ligand to its target molecule by changing the 
matrix environment
3) Selective elution/Competitive elution
Competitive elution of the target by adding a competitive free 
ligand 6



Other Column Chromatography methods
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1. Ion-exchange chromatography
-based on charges on molecules
2. Size-exclusion chromatography/Gel filtration
-based on sizes of molecules

Marcell wolf (2015) ｢Effective interactions in 
liquid-liquid phase separated protein solutions 
induced by multivalent ions｣


