Protein Purification

Advantages

Disadvantages

Sources

Strategy

Differential Centrifugation

Cell lysate
500x g
Whole cells Supernatant
Nuclei
10,000 x g
Mitochondria Supernatant
100,000 x g

“Microsomes” “Cytosol”



Chromatography
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Protein Chromatography Resins

Resin Carbohydrate Cross-linking agent
Cellulose Cellulose none
Biogel Polyacrylamide Bisacrylamide
Sephacel Cellulose Epichlorhydrin
Sephacryl Dextran Bisacrylamide
Sephadex Dextran Epichlorhydrin
Sepharose Agarose none
Superdex Dextran, Agarose Highly cross-linked
Superose Agarose Highly cross-linked
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Chromatography types

Type Capacity Resolution Expense

Ion exchange

Hydrophobic
interaction

Gel filtration

Affinity




Gel Filtration Chromatography
Preparative

Analytical

log MW

Stokes radius

Retention volume

Hofmeister series (effect on hydrophobic interactions)

Anions: PO,* > S0, > CH3CO0~ > Cl- > Br > NO;~ > ClO,~ > I~ > SCN-
Cations: NH,* > Rb* > K* > Na* > Cs* > Li* > Mg?" > Ca®?" > Ba®"

Effect on water surface tension

Nast4 > KQSO4 > (NH4)ZSO4 > Na2HPO4 > NaCl > LlCl > Others > KSCN

Affinity Chromatography

His-tag
Maltose-binding protein

Ligands

Antibodies



Aromatase
3 NADP

O 3NADPH +4H,0 O
+3 0y + formic acid

Androstenedione
I e
Aromatase
Estrone
07 HO

Cytochrome P450 Enzymes

NADPH + H* NADP H

Absorbance

Wavelength

P450,,,,, Aromatase bound to
androstenedione (PDB ID 3EQM)

N Absorbance)

Wavelength



