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—. R
chromatography techniques

Hydrophobic interaction  Ion exchange Affinity

Fig. 1. Separation principles in chromatographic purification.
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IEX chromatography takes advantage of the fact that the
relationship between net surface charge and pH is
unique for a specific protein. In an IEX separation
reversible interactions between charged molecules and
oppositely charged IEX media are controlled in order to
favor binding or elution of specific molecules and
achieve separation.




Effect of pH on charge
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What happens in ion exchange?

regeneration

T w W

imagination at work




® Large net pogitive charge
@ Net positive charge
2 Net negative chargs
@ Large net negative charge

Polvmer heada
with negatively
charged
functional groups

Protein mixture is added
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cation exchangers,
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Table 1.2. Functional groups used on ion exchangers

Anion exchangers Functional group
Quaternary ammonium (Q) strong -CH,-N*-(CH,),
Diethylaminoethy! (DEAE)* weak -CH,-CH,-N*-[CH,-CH,),
Diethylaminopropy| (ANX)* weak -CH,-CHOH-CH,-N*-[CH,-CH,),
Cation exchangers Functional group
Sulfopropyl (SP) strong -CH,-CH,-CH,-S0O,’

Methyl sulfonate (S] strong -CH,-S0O,

Carboxymethyl (CM) weak -CH,-COO-




Cation exchanger:

Most acidic pH

Selectivity and buffer pH
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Anion or cation exchanger

ﬁ? If sample components are most stable below their pl, use a cation exchanger.
c::‘f' If sample components are most stable above their pl, use an anion exchanger.

(f? If stability is high over a wide pH range on both sides of the pl, use either type of
ion exchanger.

Range of
stability

Attached to Anion exchanger
anion exchangers
I | | |

8 10
oH

- [l

| | |
Attoched
to cation

exchangers

Met charge of protei n

Fig 2.3. Considerations when selecting a suitable IEX medium.



Test tube method to determine the
initial pH

1.put 1 ml anion exchanger into several

tubes

2.add buffers with different pH's

3.add sample, mix

4.analyse the supernatants for the
protein of interest

* Here the target binds completely at

e pH 7.5 and above

6.0 6.5 7.0 7.5 8.0
pH * Conclusion:

anion exchanger, initial pH 7.5

Target Protein pl? 7.0-7.5
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Fig 1.14. Structure of cross-linked agarose media (Sepharose).
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high salt wash
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Fig. 10b. Typical IEX separation
using step elution (25-30 column
volumes).
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Fig. 10a. Typical high resolution
5-10 CV . ooy [EX separation using linear gradient
0 — » elution (25-45 column volumes).
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