
Instrumentation and Applications of Affinity Chromatography 

 

Instrumentation of Affinity Chromatography: 

Affinity chromatography instrumentation is designed to facilitate the selective binding, washing, and 

elution of target molecules. While the basic setup resembles other liquid chromatography systems, the 

key distinction lies in the stationary phase (ligand-bound matrix) used for specific interactions. 

 

 

1. Column: 

• Made of glass or plastic for visibility and compatibility with biological samples. 

• Packed with a solid support matrix (e.g., agarose, sepharose, or synthetic polymers). 

• The ligand is covalently attached to the matrix and tailored for the specific target molecule. 

2. Solid Support (Matrix): 

• Porous, hydrophilic beads that provide a large surface area for ligand immobilization. 

• Common matrices: 

o Agarose (Sepharose) 

o Polyacrylamide 

o Cellulose 

3. Ligand: 

• The ligand is the selective binding agent attached to the matrix. 

• Types include: 



o Antigens or antibodies 

o Enzyme substrates or inhibitors 

o Metal ions (e.g., Ni²⁺ in IMAC) 

o Lectins, hormones, or aptamers 

4. Sample Application System: 

• Manual or automated injection ports or sample loops used to introduce the biological mixture. 

5. Mobile Phase: 

• Buffer solution optimized to maintain the target-ligand interaction during binding. 

• Conditions may include specific pH, ionic strength, and temperature. 

6. Wash System: 

• Wash buffers remove unbound and loosely bound impurities. 

• Conditions must maintain the integrity of the target-ligand complex. 

7. Elution System: 

• Elution buffer disrupts target-ligand binding using: 

o pH changes 

o High salt concentrations 

o Competitive inhibitors or free ligands 

o Denaturing agents (for very strong interactions) 

8. Detector: 

• Monitors the elution of the target molecule. 

• Common detectors: 

o UV/Vis spectrophotometer (e.g., at 280 nm for proteins) 

o Fluorescence (if labeled) 

o Conductivity or refractive index detectors (for tagged molecules) 

9. Fraction Collector: 

• Collects eluted fractions for analysis or further processing. 

10. Data Acquisition System: 

• Records and displays elution profiles (chromatograms) to monitor binding and elution 

efficiency. 

 

Applications of Affinity Chromatography: 

Affinity chromatography is widely used in biotechnology, molecular biology, clinical diagnostics, 

and pharmaceutical manufacturing due to its high specificity, yield, and purity. 



1. Protein Purification: 

• Purification of recombinant proteins, especially those tagged with His-tag, GST-tag, or 

FLAG-tag. 

• Used in research and drug development to isolate biologically active proteins. 

2. Antibody Purification: 

• Monoclonal and polyclonal antibodies can be purified using Protein A, Protein G, or 

antigen-bound resins. 

3. Enzyme Purification: 

• Specific inhibitors or substrates immobilized on a matrix can isolate enzymes with high 

purity. 

4. Nucleic Acid Purification: 

• Separation of mRNA, DNA-binding proteins, or aptamers using oligonucleotide-ligand 

interactions. 

5. Isolation of Cell Surface Receptors: 

• Useful for studying signal transduction pathways and receptor-ligand interactions. 

6. Immunoaffinity Chromatography: 

• Uses antibodies as ligands to isolate antigens or biomolecules from complex samples. 

• Highly specific for clinical or diagnostic use. 

7. Metal Affinity Chromatography (IMAC): 

• Commonly used to purify His-tagged proteins via immobilized Ni²⁺ or Co²⁺. 

• Efficient and widely used in recombinant protein expression systems. 

8. Glycoprotein and Lectin Purification: 

• Uses lectins as ligands to bind and isolate glycosylated proteins. 

9. Drug Discovery and Biomarker Research: 

• Screening for binding partners, potential drug targets, or biomarkers in proteomics. 

 

 


