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lon exchange is an adsorption chromatography Juang RH (2005) EPA
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Proton : the smallest and most abundant particle in the living cell
controlling the pH and the charge property of a molecule

lone pair
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Ampholyte: a molecule contains both positively and negatively charged groups

Proton can enter or leave a functional group relatively freely Juang RH (2005) EPA
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Donnan Effect

The pH change of the microenvironment surrounding the ion exchange gel particle
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W Bt HVfC{ESCllBRF Displacing order of ions
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Key properties determining the order of ion replacement Juang RH (2005) EPA
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= 72X E Common ion exchange materials

Classification  Resin / Polystyrene  Glycan / Cellulose = X '\k/)':ando
o Dowex-1 TEAE-X N
5o -NR, !
g 2 Strong Dowex-2 3 ~ (QAE-X) NR;  Q
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HoWeak g5 NHR LOCHCHNHR,
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© c N -
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X = Sephadex, Sepharose, Sephacel or cellulose

Juang RH (2005) EPA



W IR2RERIAERL EA MY Support material and bead

"*& Pharmacia (1980) Separation News: 5
A
-

7 %

;:% ‘Monobead

d Methods p.24

‘ ' @ Homogeneous bead shape is critical to
| Its resolutlon and flow rate

romat'ography — Principles an



TRIBENRERERRAER

DO O OO 0000000000000 000000000000 000000000 0 90 90 0 0
Adapted from Pharmacia (1991) lon Exchange Chromatography — Principles and Methods p.64

Lactalbumin  Albumin Ferritin

DEAE-Sephadex A-25 191 31 2
DEAE-Sephadex A-50 10 102 1
DEAE-Sepharose CL-6B 45 115 4.3
DEAE-Sephacel 38 86 8.6
Buffer: 0.01 M Tris-HCI, pH 8.0 mg / mL gel

Each gel has different adsorption capacity toward different target proteins
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Adapted from Pharmacia (1991) lon Exchange Chromatography — Principles and Methods p.70



BBFE3EtE 575 Packing column step by step

BB RE Put on reservoir Put on adaptor
Wash gel well
| E&
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5 E 2R Sediment &
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1 Temperature
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 buffer e AT IR 7
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Stop elution X Keep eluting 1 High pressure l

Gel should be equilibrated completely before packing Juang RH (2005) EPA
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The whole family of liquid chromatography apparatus Juang RH (2005) EPA



EEEERIRAFES L Two ways for making gradient
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Both methods have their specific applications

Juang RH (2005) EPA

Pharmacia
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Adapted from Pharmacia: lon Exchange Chromatography — Principles and Methods
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BRI AR R

Sample

BV ES

applied Salt gradient elution begins

sl

Salt elutes and brings the proteins moving forward,
but proteins are adsorbed again in the front and retarded

Salt gradient of ion exchange can concentrate the proteins in sample elution

Adapted from Scope RK (1987) Protein Purification — Principles and Practice p.112



ST EIREREL Summary on operation

Equilibra’[ion Used gel should be regenerated and equilibrated well

Elution Eluted with NaCl In continuous or step-wise gradient

Gradient Use proper concentration and volume in elution

Buffer pH Keep target proteins in weak charged state

Non-specific Wash out contaminants with low NaCl concentration

Sample Equilibrated in buffer, don’t overload column capacity

Elute through Flow target protein through and adsorb others

Dead volume Eliminate any dead volume in the column

Juang RH (2005) EPA




ot 7> EF 5| Two-step cellulase purification

FPLC (fast performance liquid chromatography) 0.2 M NaCl

0.5 ” 1 0.5 h

Mono Q HR 5/5

1 mL/min

20 mM Tris, pH 7.6
Crude cellulase 2.5 mg
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Adapted from Pharmacia (1991) lon Exchange Chromatography — Principles and Methods p.127

—




P <
m.vaoo?_l i
> O O O ® R
_ _ _ S
8
o H >
& i 2
: 1 g
%) . wJ
- o
|
o~
()]
&
: S =
m @)
©© b NS
1
_ b -
O ' =
O ' 5
n .
o \ L
| - 1
: # (] <
N Y S
> 0> A
N "
LL :
A 1
LI __
0 |
|
| | | | \
< ™ N T ©
o o o o

AlIAIIOY [ JUSUOD UIB)0Id

e M X =




Bl
111y
LN
mix
LLIK

=EA tllﬂﬂhu_ PH 1‘%}%

4
0 0000000000000 00000000000000000 90 90 90900

[ ] @ Polybuffer 7|35 pK, U2 E]

m =" (ampholyte) 7' §7 (135158 pH 1714
94 9.
g g \
7- : 7
6 6 =

BRSNS pH

@ Polybuffer contains ampholyte which is a
mixture of chemicals having continuous pK,

pH Buffering
9 e ... +— effect 9-
8- E 1 8-
/- If there are many e
6- e P R 6
Volume Volume

How chromatofocusing creates its pH gradient Juang RH (2005) EPA
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Chromatofocusing using ion exchange bead, but eluted with Polybuffer  juang RH (2005) EPA
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Focusing mechanism in chromatofocusing Juang RH (2005) EPA
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Isoelectric point,
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Net Charge of a Protein

Juang RH (2005) EPA
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A molecule might be caught up by another protein in chromatofocusing Pharmacia



