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Purify

Solubility used for many years - lower solubility at high salt 

conc. called “salting out” 

selectively precipitate proteins using (NH4)2SO4

To remove excess salt then perform:

Dialysis - separate proteins from solvents, remove (NH4)2SO4
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Purify

Characteristic: Procedure:

Charge 1. Ion exchange chromatography

2. Electrophoresis

3. Isoelectric focusing

Size: 1. Dialysis and ultracentrifugation

2. Gel electrophoresis

3. Gel filtration (size exclusion) 

chromatography

Specificity: 1. Affinity chromatography 

Polarity: 1. Adsorption chromatography

2. Paper chromatography

3. Reverse-phase chromatography

4. Hydrophobic chromatography
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Chromatography

Important steps in chromatography

1. Pack column - Column is packed with material (resin) that can absorb 

molecules based on some property (charge, size, binding affinity, etc.)

2. Wash column - Molecules washed through the column with buffer

3. Collect fractions - Fractions are taken, at some point your molecule will elute
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Ion exchange chromatography

Separate by charge

Elute protein 

• Increase salt or pH to elute protein of interest
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Size exclusion (gel filtration) chromatography

Separate by size

As wash with buffer:

Small molecules enter the beads

Large molecules move between the beads
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Gel Electrophoresis
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SDS Gel Electrophoresis

Used to estimate purity and molecular weight, separate proteins by size

Denature protein by adding SDS (then separate by size only)

SDS forms micelles and binds to proteins 

Determination of unknown protein molecular weight
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Isoelectric focusing gel electrophoresis

determine the isoelectric point (pI) of a protein

separates proteins until they reach the pH that matches their pI (net charge is zero) 
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Centrifugation

Separate proteins by size or density

Differential centrifugation - separates large from small particles

Isopycnic (sucrose-density) centrifugation - separates particles of different densities
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