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Chromatographic Protein Purification

Size-Exclusion Chromatography



2

Sephadex

- Sephadex is a gel consisting of 
crosslinked dextran molecules. 
Dextran is a branched polymer of 
glucose molecules.

- Sephadex is formed into beads (20-
300 um), and each bead thus 
comprises a 3D network of pores into 
which solute molecules, such as 
proteins, can diffuse.

Size-Exclusion Chromatography

Size-Exclusion Chromatography
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4oC (cold room)
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Sephadex bead

Molecular sieve chromatography
(= gel filtration, Sephadex chromatography)
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Sephadex bead

Molecular sieve chromatography
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Sephadex bead

Molecular sieve chromatography
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Sephadex bead

Molecular sieve chromatography
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Sephadex bead

Molecular sieve chromatography
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Non-spherical 
molecules get to 
the bottom faster 

Larger molecules get to the bottom faster, and ….
Non-spherical molecules get to the bottom faster

~infrequent 
orientation 

Analysis of Chromatogram
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Analysis of Chromatogram

Analysis of Chromatogram
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Kav vs. log MW

Number correspond 
roughly to the size-
exclusion limit in kDa.
E.g., G-75’s limit is ~75 
kDa

Chromatographic Resolution
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Chromatographic Resolution

Ion Exchange Resins w/ 
exchangeable counter ions
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Functional groups 
used in Ion-exchange resin

pH < pI
: Protein is ___ charged 
 _____ exchange column (e.g. 
____)

pH > pI
: Protein is ___ charged 
 _____ exchange column
(e.g. ____)

*Ion exchange chromatography 
usually uses increasing salt 
gradient (e.g. NaCl from 0-1 M) to 
elute proteins.

Cf. What about size-excl. chrom.?


