Mixed-Mode
Chromatography in the
Purification of Recombinant
Proteins
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Mixed Mode Ligands

(Pall Life Sciences/BioSepra)




Mixed mode ligand interactions
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Binding & Desorption
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Proteins are polyions

Ligand! titration curve Is relatively sharp
while protein titration curve Is flatter




“Tuning” of parameters can yield high purity in one step

lonic strength
Lyotrophic salt

Each step, binding, washing, and elution, can be optimized
by adjusting the pH, ionic strength and the lyotropic salt.




Purification with mixed mode sorbents
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Capture step

Problem: Protein 1 was not soluble at the low ionic strength
needed for capture by cation exchange.




Initial protocol

Water extraction conditioning to 150 mM NacCl

SP capture




IMAC capture




MEP HyperCel




Optimization of elution pH on MEP HyperCel

Elution of
relatively
hydrophilic
proteins.

Elution of
relatively
ydrophobi
proteins.




Optimization of elution pH on MEP HyperCel

Elution of
relatively
hydrophilic
proteins.

Elution of
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proteins.




Binding to MEP at lower salt




Scale-up
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Lab scale conditions were not exactly replicated on scale-up.
Modify buffer composition

Widen pH range for robustness




100 liter fermentation: Capture




Step yields at 100 liter scale

nonGMP




MEP capture & purification




Purification strategy
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INTERMEDIATE STEP

Target protein 2 1s an E. coli recombinant protein:

Problem: Needed >99% purity product to begin
formulation studies, using a protocol suitable for scale-up.




Screening of Mixed-Mode Sorbents
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Binding: MEP vs HEA: dynamic binding




Intermediate purification protocol

MEP HyperCel
1 M Am Sulfate pH 8

Wash 50 mM Tris pH 8
Elute 100 mM NaPO, pH 6.7




Intermediate purification
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Improving recovery

HEA pH 6.3 elution
Peak purity
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“Semi-classical HIC

HEA Ammonium Sulfate Gradient

pHS pH5




Purification strategy
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Polishing step

Problem: Trace contaminants that must be
decreased to very low levels.

Lipopolysaccharide (LPS, endotoxin)

eOther contaminants include

Mixed mode sorbent with anion exchanger & HIC functionality




LPS binding to mixed mode sorbents

Micellular LPS is excluded from pores.




LPS binding to mixed mode sorbents
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Polishing: Endotoxin reduction

LPS levels were reduced to clinically acceptable levels in a single step




Polishing: Endotoxin reduction

Genetically engineered
E. Coli anionic polymer

>100;000 = U/ma pelymer

Mixed-Mode Sorbent
(Pall)



Protein Purification

“I see you in the process of conducting a protein separation and
—wait, you're not adding the proper amount of solvent and the pH
of the solution is not right. Now | see your supervisor turning
around and slowly begin to approach..”




Mixed-Mode Chromatography

Summary
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