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A280 UV

280nm

AC

AIEX

APMSF

BSA

cGMP

CHO

CIEX

CIP

CV

DNAse

DOC

DS

EDTA

EGTA

ELISA

F ab’ 2

Fragment

Fab

Fragment

Fc

Fragment

Fv

Fragment

GF

GST

HCP

HIC

HMW

HAS

IEX

IgA, IgG, etc:

LC-MS -

LMW

MAb

MPa

Mr

MS

n n- A

NHS: N-

PBS:

PEG

PI

PMSF

Psi

PVDF

PVP

r rProtein A

RNAse

RPC

ScFv Fv

SDS

SDS-PAGE

TCEP (2- )

Tris

v/v:

w/v:
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-

1

1

Economy
-Time and expense

Physicochemical characteristics
-Size

-Charge
-pI

-Stability

Purity required for final application
-Purity check and functional analysis 

-Importance and properties of 
remaining impurities

Source
-Sample preparation

Scale of purification
-microgram
-milligram

-gram
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20

B-

B-

:

H

L

12

C V

( )

Fc 1-1

H2L2

1.1 H2L2
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IgG ( ), IgA ( ), IgM ( ), IgD ( ) and IgE

( )

60:40, 95 5 1.2 1.1

1.2

1 G D E H2L2

2 IgA

J- H2L2 SC J H2L2

3 IgM 5 H2L2 5 10

4 IgG IgA IgG

IgG1 IgG2 IgG3 IgG4 g1 g2, g3 g4 IgG

IgG1 IgG2a IgG2b IgG3 g1 g2a, g2b g3

IgA IgA1 IgA1

Antibody classes

Characteristic IgG

or or or or or

Y structure

Light chain

Heavy chain

IgDIgEIgAIgM

IgG1

IgG2

IgG3

IgG4

IgM

IgA1

IgA2

IgD

IgE

1

1

1

1

1

1

1

1

1

1

1

1

1

7S

7S

7S

7S

19S

7S

7S

7S

8S

146000

146000

170000

146000

900000

160000

160000

184000

190000

50000

50000

60000

50000

68000

56000

52000

68000

72000

2 3

2 3

2 3

2 3

12

7 11

7 11

12

12

A280

13.8

12.5

13.4

17.0

15.3

5.0-9.5

5.0-8.5

8.2-9.0

5.0-6.0

5.1-7.8

5.2-6.6

5.2-6.6

1.1a
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IgG1

IgG2a

IgG2b

IgG3

IgM

IgA

IgD

IgE

1

2a

2b

3

1

1

1

1

1

1

1

1

7S

7S

7S

7S

19S

7S

7S

8S

146000

146000

170000

146000

900000

160000

184000

190000

50000

50000

60000

50000

68000

56000

68000

72000

2 3

2 3

2 3

2 3

12

7 11

12-14

12

5.0-9.5

5.0-8.5

8.2-9.0

5.0-6.0

5.1-7.8

5.2-6.6

1.1b

IgY

IgY

IgY

IgY

Fab Fab’ F ab’ 2
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1.3

Fab Fc Fab Fc

F(ab’)2

Fab

Fv VL VH

Fv scFv scFv Fv V

Fd H

MAbs
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-

1

1.4

1.4 1.3

Fab scFv 2

diabodies, triabodies, minibodies single-domain antibodies

2
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-

1 Fab F(ab’)2

Fc

2 Fc immuno-adhesions

Fc Fc

GST

Fc Fc

Protein A Sepharose Protein G Sepharose

1.2
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100

1.2

--- 18-1142-75 GST 18-1157-58

GE healthcare

1 Lonberg, N. Human antibodies from transgenic animals. Nature Biotechnology 23 (9),

1117–1125 (2005).

2 Holliger, P. and Hudson, P. J. Engineered antibody fragments and the rise of single

domains. Nature Biotechnology 23 (9), 1126–1136 (2005).
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2.1

I g G

IgM IgA IgD

IgE

IgY

Fab

IgG8-16mg/ml

IgM0.5-2mg/ml

IgA1-4mg/ml

IgD10-400mg/ml

IgE0.4mg/ml

1mg

1-4mg/ml

1-15mg/ml

3-4mg/ml

a

IgG a

IgG

2.1



16

2.2

2.3

2.2

8M 6M
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pH

50

Tris

NaCl

EDTA

PMSF

APMSF

Benzamidine-HCl

Pepstain

Leupeptin

Chymostain

Antipain-HCl

EDTA

EGTA

DTT

DET

TCEP

20mM, pH7.4

100mM

10mM

25mM

1ug/ml

0.5-1mM

0.4-4mM

0.2mM

1uM

10-100um

10-100um

10-100um

2-10mM

2-10mM

1-10mM

1-10mM

1-10mM

5 -10

2.2

PMSF 35 PMSF 10mM

100mM -20
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2.3

2.2

PH

A-C

A. 10ug/ml

B. A 10ug/ml

5ug/ml 10-15

C.

Manton-Gaulin

homogenizer

French press

0.2mg/ml 37

15

vortex 5

vortex

DNA
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5um 2.4

10000×g 15

40000 50000×g 15

10 15

PVDF

2.4

1um

0.45um

0.22um

90um

30 40um

3 10 15um

2.4

——
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PH

1 0.04ml 10% 1ml 1M CaCl2

2 15

3 10,000g 10

4

5

PVP pH PVP pH 7.0 b-

pH4.0

1 PVP 3 w/v

2 4 4

3 17,000g

4

5
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pH

pH>7

25

HiTrapTM

2-1

2.1

pH

2.5 :

Clarification
Bulk proteins and
particulate matter
precipitated

Extraction, clarification,
concentration
Target protein precipitated
with proteins of similar
solubility

Extraction, clarification
Bulk proteins and
particulate matter
precipitated

Supernatant

Redissolve
pellet1

Redissolve
pellet1

Purification2

Concentration
Target protein
precipitated
with proteins
of similar
solubility

2If the precipitating agent is
incompatible with the next purification
step, use Sephadex G-25 for desalting
and buffer exchange. Sephadex G-25 is available 
prepacked in HiTrap Desalting HiPrep 26/10

1Not all proteins are easy to redissolve,
and yield may be reduced

Desalting, and Trap cleanup products
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PEG Mr > 4000

0.04 ml of 10%

1 ml of

1 M CaCl2 /ml 15

min 10 000× g

3% (w/v) 4

17000×g

20

0

80

0.1% (w/v)

1% (w/v)

1% (w/v)

1:15 (w/w)

1mg/ml

1mg/ml

HIC

Scopes, R. K., Protein Puri cation, Principles and Practice, Springer, (1994), Janson,
J. C. and Rydén, L., Protein Puri cation, Principles, High Resolution Methods and Applications, 2nd ed. John Wiley
and Sons, Inc., New York, (1998)

2.5
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HIC HIC

100ml 100g

1M Tris Hcl pH8.0

1 (0.45um), 10,000g 4

2 10 1 Tris Hcl pH8.0 pH

3 50

4 10,000g 20

5

6

7 superdex G25

*

HIC

proteinG proteinA

Sepharose

1mg/ml

35 -40

2.6 20
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%

0
10
20
25
30
33
35
40
45
50
55
60
65
70
75
80
90

10

56

20

114
57

25

114
86
29

30

176
118
59
30

33

196
137
78
49
19

35

209
150
81
61
30
12

40

243
183
123
93
62
43
31

45

277
216
155
125
94
74
63
31

50

313
251
189
158
127
107
94
63
32

55

351
288
225
193
162
142
129
97
65
33

60

390
326
262
230
198
177
164
132
99
66
33

65

430
365
300
267
235
214
200
168
134
101
67
34

70

472
406
340
307
273
252
238
205
171
137
103
69
34

75

516
449
382
348
314
292
278
245
210
176
141
105
70
35

80

561
494
424
390
356
333
319
285
250
214
179
143
107
72
36

90

662
592
520
485
449
426
411
375
339
302
264
227
190
153
115
77

100

767
694
619
583
546
522
506
469
431
392
353
314
275
237
198
157
79

*

2.6 20

2M HCl

2M NaOH
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1 PH 4.0 50mM

2 2M HCl 2M NaOH PH 4.5

3 1/15 w/w

4 30

5 1000×g 10

6 2M NaOH PH 6.0

7

2.7

Triton X100

Sarcosyl

N octyl glucoside

SDS

PH

2 8M

3 6M

2

1.5%

2

0.1-0.5%

>9%,

Sephadex G-25

Sephadex G-25

Sephadex G-25

Sephadex G-25

Sephadex G-25

PH

Scopes, R. K., Protein Puri cation, Principles and Practice, Springer, (1994), Janson,
J. C. and Rydén, L., Protein Puri cation, Principles, High Resolution Methods and Applications, 2nd ed. John Wiley
and Sons, Inc., New York, (1998)

2.7

GE healthcare 96

2.8 Sephadex G-25 5000

5000
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96
HiTrap
Desalting

2×HiTrap
Desalting
3×HiTrap
Desalting
HiProp26/10
Desalting
2×HiProp26/10
Desalting
3×HiProp26/10
Desalting
4×HiProp26/10
Desalting
PD SpinTrapG-25

PD MiltiTrapG-25

PD MiniTrapG-25

PD MidiTrapG-25

PD-10
Desalting

Sephadex
G 25 Super ne

Sephadex
G 25 Super ne
Sephadex
G 25 Super ne
Sephadex
G 25 Fine
Sephadex
G 25 Fine
Sephadex
G 25 Fine
Sephadex
G 25 Fine
SephadexG-25
medium
SephadexG-25
medium
SephadexG-25
medium
SephadexG-25
medium
SephadexG-25
medium
SephadexG-25
medium
SephadexG-25
medium
SephadexG-25
medium

ml
0.25

0.5

1.0

1.5

3.0

4.5

10
15
30

45

60

0.07-0.13

0.07-0.13

0.2—0.5

0.1-0.5

0.5-1.0

0.1-0.5

1.0-2.5

0.1-0.5

ml
1.0

1.5

2.0

2.0

4.0-5.0

6.0-7.0

10-15
15-20
30-40

45-55

60-70

0.07-0.13

0.07-0.13

0.1-0.5

1.0

0.5-1.0

1.5

1.0-2.5

3.5

4

3

2

1.3

1.3-1.7

1.3-1.7

1.0-1.5
1.0-1.3
1.0-1.3

1.0-1.3

1.0-1.3

2

1.5

1-1.5

2.8 /

30

70mg/ml
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100mM

PH

pH

0.2ml 2.5ml PD-10 PDMiDiTMG-25 PD

MiNiTrapTMG-25

70-130ul PD Spin TrapTM G-25 PD MultiTrapTM G-25

96

2.2 A. PD SpinTrap G-25 B. PD SpinTrap G-25 C D. PD-10 Desalting
Columns, PD MidiTrap G-25 PD MiniTrap G-25
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HiTrap HiPrep
HiTrap 3ml 4.5ml

2.8

4 HiPrep 26/10 30ml

60ml 5 20-30 2.8

150mM

NaCl 25-50mM

1M >1.5M

1.5

70g/ml

0.45um

pH

pH

HiTrap

2.3 HiTrap Desalting
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HiTrap 5ml -Sephadex G-25 Super ne

1000D

5000D 5000D

5000D 1000

HiTrap pH 2-13 8M

6M

25 pH 2 13

0.1-1.5ml 1-10ml/min

15ml/min

2.4 HiTrap

UV

2.4 HiTrap Desalting

1.

2.

3. 25ml 5ml 20

* HiTrap5ml 5ml/min 120

0.8

0.6

0.4

0.2

0.0

10 20 30 40 50 Time (s)

Conductivity
(mS/cm)

50

40

30

20

0

BSA

NaCl

A 280
Column: HiTrap Desalting
Sample: 2 mg/ml BSA in 50 mM sodium 

phosphate, 500 mM NaCl, pH 7.0
Sample volume: 1.4 ml
Buffer: 50 mM sodium phosphate, 150 mM 

NaCl, pH 7.0
Flow rate: 10 ml/min
Detection: UV (280 nm, 5 mm cell) and 

conductivity
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1.

2.

3. 2-5ml 1-10ml/min

1.5ml 1.5ml

4. 2.8

HiTrap 5ml 1.5ml 2.8

ml

0.25

0.50

1.00

1.50

ml

1.25

1.0

0.5

0.0

ml

1.0

1.5

2.0

2.0

>95

>95

>95

>95

0.0

<0.1

<0.2

<0.2

4.0

3.0

2.0

1.3

2.9 HiTrap Desalting

1.5ml 1.5 4.5ml

3.5ml

Sephadex

1.

2. 1.5ml UV 1-10ml/min

3. 10

ÄKTAprime plus HiTrap
ÄKTAprimeTM plus HiTrap HiTrap 26/10

HiTrap 5ml
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A1 20mM 150mMNaCl pH7.0 500ml

0.45um

0.45um

1.5ml

ÄKTAprime plus

1. A B 2

2.

3. 1 UV

4. 18mm 20mm

5. 2 6

Superloop Superloop

1 PrimeViewTM ControlledBy prime

2 Deaslting HiTrap Desalting

3 OK

2.5 HiTrap ÄKTAprime plus

UV

Templates Set Sample Inj. Vol
(00.0 ml)            00.0

Application Template

Run data displayed

Run Application Template
Press OK to start

Desalting
HiTrap Desalting
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2.5

HiPrep HiTrap
1.5ml

3 HiTrap 2.8 2.8

2.8

10ml/min 0.25bar

HiPrep26/10 SephadexG-25 Fine 5000 1000

15ml 2 4

30 60ml

2.6 4 HiPrep 26/10 Desalting 60ml

Normal sized globular
protein

0

0.05

0.10

0.15

mAU280

UV 280 nm
Conductivity

Inject

min10

Column: HiTrap Desalting
Sample: Normal sized globular protein in 20 mM sodium 
  phosphate, 0.5 M NaCl, 0.5 M imidazole, pH 7.4
Buffer (A1): 20 mM sodium phosphate, 150 mM NaCl, pH 7.0
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HiPrep 26/10 ÄKTAprime plus

A1 20mM 150mMNaCl pH7.0 500ml

0.45um

0.45um

15ml

AKTAprime plus

1. A B 2

2.

3. 1 UV

4. 18mm 20mm

5. 2 6

Superloop Superloop

1 PrimeViewTM ControlledBy prime

2 Deaslting HiTrap Desalting

3 OK

Templates Set Sample Inj. Vol
(00.0 ml)            00.0

Application Template

Run data displayed

Run Application Template
Press OK to start

Desalting
HiPrep Desalting
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2.7 BSA

PD
PD-10 PD MidiTrap G-25, PD MiniTrap G-25, PD SpinTrap G-25, PDMultiTrap G-25 96

Sephadex G-25 5000 1000

Trap

LC-MS MS 70ul

2.5ml PD-10 PD MidiTrap G-25 PD MiniTrap

G-25

2.8 PD SpinTrap G-25 5000

PD SpinTrap G-25

70-130ul

PD SpinTrap G-25 Sephadex G-25

5000

UV 280 nm
Conductivity

min

0

0.1

0.2

0.3

0.4

0.5

0 1 2 3

BSA

Inject

AU280
Column: HiPrep 26/10 Desalting
Sample: BSA and sodium chloride
Buffer (port A1): 20 mM phosphate, 150 mM NaCl, pH 7.0



35

PD SpinTrap G-25 50

1 Vortex

2 800×g 1

3 300ul 800×g 1

4

1.5ml

4

5 70-130ul

6 800×g 2

PD HiTrap HiPrep

2.8 PD MultiTrap G-25

70 -90

100ul 30ul

PD MultiTrap G-25

2.9 PD MultiTrap G-25 96-well plates 5000
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PD MultiTrap G-25 96

2.9 96 PD

MultiTrap G-25

70ul 100ul

PD MultiTrap G-25 96 Sephadex G-25

5000

PD MultiTrap G-25 96 384

5

2.10 PD MultiTrap G-25 96-well plate BSA
93 1

1

2 800×g 1

3 300ul 800×g 1

4

1.5ml

96-well plate: PD MultiTrap G-25
Sample: 1 mg/ml bovine serum albumin (BSA) in 1 M NaCl
Sample volume: 130 μl in each well
Equilibration buffer: Ultrapure water

Sa
lt

re
m

ov
al

 (%
)

100

0

10

20

30

40

50

60

1
Sample number

96

70

90

80
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4

5 70-130ul

6 800×g 2

PD HiTrap HiPrep 2.8

70 -90

100ul 30ul

PD MiniTrap G-25

2.11 PD MiniTrap G-25 5000 500ul

PD MiniTrap G-25 100-500ul 2.11 PD

MiniTrap G-25 Sephadex G-25 5000

PD MiniTrap G-25 PD SpinTrap G-25
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1

2 2

8ml

3 100-500ul 500ul

500ul

4

5 1ml

HiTrap HiPrep 2.8

70 -90

2.12 BSA PD

MiniTrap G-25

2.12 BSA 95

BS
A 

(μ
g/

m
l)

N
aC

l (
m

M
)

1000

0

100

200

300

400

500

600

0 500 1000 1500 2000 2500
Elution volume (μl)

3000

700

900

800

0

100

200

300

400

500

600

700

800 Column: PD MiniTrap G-25
Sample: 1 mg/ml bovine serum 

albumin (BSA) in 1 M NaCl
Sample volume: 500 μl
Equilibration buffer: Water (ultrapure)
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1

2

3 PD MiniTrap G-25 15ml

4

5 1000×g 2

8ml

6 200-500ul

7 PD MiniTrap G-25 15ml

8 1000×g

HiTrap HiPrep 2.8

70 -90

PD MidiTrap G-25

2.13 PD MidiTrap G-25 5000 1ml

PD MidiTrap G-25 500-1000ul 2.13 PD

MidiTrap G-25 Sephadex G-25 5000

PD MidiTrap G-25 PD MiniTrap G-25
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PD MidiTrap G-25 50 4

1

2 2

15ml

3 500-1000ul 1000ul

1000ul

4

5 1.5ml

HiTrap HiPrep 2.8

70 -90

1

2

3 PD MidiTrap G-25 50ml

4

5 1000×g 2
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15ml

6 750-1000ul

7 PD MiniTrap G-25 50ml

8. 1000×g

HiTrap HiPrep 2.8

70 -90

PD-10
PD-10 1000-2500ul 2.13

PD-10 Sephadex G-25

5000 PD-10 PD MidiTrap

G-25

PD-10 30 PD-10

PD-10 LabMateTM

2.14

2.14 PD-10 Desalting 25mg
2.5ml0.5M 23.8g 95.3%

0 2 4 6 8 10 12
Elution volume (ml)

HSA

noitartnecnoC

NaCl
Column: Disposable PD-10 Desalting column
Sample: Human serum albumin (HSA),

25 mg in 2.5 ml of 0.5 M NaCl
Equilibration: Distilled water
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1

2 LabMate PD-10 PD-10

Desalting Workmate

3 25ml

25ml

4 2.5ml 2.5ml

5 3.5ml

HiTrap HiPrep 2.8

70 -90

1

2

3 PD-10 50ml

4

5 1000×g 2

25ml
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6 1750-2500ul

7 PD-10 50ml

8 1000×g

HiTrap HiPrep 2.8

70 -90
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2.1

AC

95 96

HiTrap

GE Healthcare

96

GST

18-1142-75 GST 18-

1157-58 proteinA 18-

1022-29

G A IgG Fc G A

IgG IgG
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Sepharose
G A Streptococci StapHylococcus aureus

Sepharose G A

GE healthcare G G

G G Sepharose 4 fast flow G Sepharose High

performance HiTrap SpinTrap 96

G Sepharose 4 fast ow

A nProtein A Sepharose 4 fast flow G Sepharose High

performance A rProtein A G Sepharose fast

flow A Sepharose A A

IgG A

IgG IgG A

Sepharose 4 fast ow A Sepharose fast ow HiTrap

Sepharose XK Tricorn

G IgG IgG

G A IgG

G IgG IgG

MabSelect MabSelect A

MabSelect SuRe A

0.1-0.5M NaOH MabSelect Xtra MabSelect A

MabSelect

MabSelect SuRe MabSelect Xtra HiTrap

GE Healthcare 96

3.1

XK Tricorn
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MultiTrap96

0.5mg

SpinTrap 96 SpinTrap

Ab SpinTrap 1mg

HiTrap

3.1 MultiTrap 96-well plates, SpinTrap columns HiTrap columns

3.1
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Protein G HP MultiTrap

Protein A HP MultiTrap

Protein G HP SpinTrap

Protein A HP SpinTrap

Ab Spin Trap

Superdex200 5/150 GL

Superdex 75 5/150 GL

PD SpinTrap G- 25

PD MultiTrap G- 25

PD MiniTrap G- 25

PD MidiTrap G-25

HiTrap Protein G HP

MabTrap Kit

HiTrap Protein A HP

HiTrap rProtein A FF

HiTrap MabSelect

HiTrap MabSelect SuRe

HiTrap MabSelect Xtra

Superdex 200 10/300 GL

Superdex 75 10/300 GL

HiTrap Desalting

PD-10 Desalting columns

HiPrep 26/10 Desalting

Protein G Sepharose 4

Fast Flow

nProtein A Sepharose 4

Fast Flow

rProtein A Sepharose

Fast Flow

MabSelect

MabSelect SuRe

MabSelect Xtra

HiLoad 16/60 Superdex

200 pg

HiLoad 26/60 Superdex

200 pg

HiLoad 16/60 Superdex

75 pg

HiLoad 26/60 Superdex

75 pg

HiPrep 26/10 Desalting

columns connected in

series

3.1

3.2 SuperdexTM

3.2



48

3.2
Superdex 200 10/300 GL

G A IgG
Fc IgG IgG G A IgG

Fc

G A G Streptococci StapHylococcus aureus

Sepharose G A

3.2 G A

G A G A

G A

IgG1 G Sepharose A Sepharose

A280 mAU

150

100

50

0

0.0 5.0 10.0 15.0 20.0 25.0 30.0 ml

Dimer

Larger
aggregates

Monomer

Column: Superdex 200 10/300 GL
Column volume: 24 ml
Sample: Monoclonal antibody
Sample volume:   100 μl
Elution buffer: 20 mM Tris-HCl, 150 mM NaCl, pH 7.5
Flow rate: 0.25 ml/min
System: ÄKTAexplorer 100
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IgA

IgD

IgE

IgG1

IgG2

IgG3

IgG4

IgM*

IgY†

IgG1

IgG1

IgG2a

IgG2

IgG3

IgM*

IgG1

IgG2a

IgG2b

IgG3

G

—

—

—

++++

++++

++++

++++

—

—

++++

+

++

++

++

++++

+

+

++++

++++

++++

+++

+++

—

+++

+++

+

++++

++

++

++

A

—

—

++++

++++

—

++++

—

++

++

—

++++

+

++

—

—

++++

+

++++

+++

++

+++

++++

—

—

—

+

+/—

* HiTrap IgM Puri cation HP columns
† HiTrap IgY Puri cation HP columns
++++ =
++ =
— =

3.2 ELISA A G
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Fc A G IgG

IgG

IgG NHS-activated Sepharose

CaptoTM adhere HIC

G Sepharose
G Group G streptococci Fc A

G IgG Fc IgG IgG3

G IgG

IgG1 G A IgG2a IgG2b

G

A G A IgG

G IgG

Fab G G IgM IgA

IgE IgM IgA A

G Sepharose G

G

3.3 G Sepharose
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Protein G Sepharose 4

Fast Flow

Protein G HP MultiTrap

Ab SpinTrap

Protein G HP SpinTrap

HiTrap Protein G HP

MAbTrap Kit

Ab Bu er Kit

5 ml

25 ml

96-well

plates

100 l

spin

columns

100 l

spin

columns

1 ml,

5 ml

columns

1 Kit

1 Kit

(mg IgG/ml

> 20 (human)

23 (cow)

19 (goat)

17 (guinea pig)

10 (mouse)

7 (rat

> 25 (human)

> 25 (human)

> 25 (human)

> 25 (human)

IgG

IgG

IgG3

IgG

IgG3

IgG

IgG3

IgG

IgG3

Ab SpinTrap, Protein G HP

SpinTrap, HiTrap Protein G

HP,and Protein G HP MultiTrap

3.3 Protein G Sepharose 4 Fast Flow Protein G Sepharose High Performance

G Sepharose4 Fast Flow
G Sepharose4 Fast Flow 90um

G Sepharose4 Fast Flow

IgG 3.2

G Sepharose4 Fast Flow G

G Fc
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G Sepharose4 Fast Flow PH PH

IgG PH 2.5-3

PH A Sepharose

G Sepharose4 Fast Flow XK Tricorn 3.4 G

Sepharose4 Fast Flow

3.3 Protein G Sepharose 4 Fast Flow 3.4 Tricorn

5

Sepharose4 Fast Flow XK Tricorn

0.3bar(0.03MPa) 3.5bar(0.35MPa)

2.5 ml/min (XK 16/20 ) 1.0 ml/min (Tricorn

10/100 ) 14 ml/min (XK 16/20 ) 5.5 ml/min (Tricorn 10/100 )
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1

2

3

4

5

6

7

8

9

10

75

10000g 10min 0.45um

IgG pH 7 G pH

7 pH

20mM pH7.0

0.1M - pH2.7

1M Tris-HCl pH9.0

0.45um

1. 60-200ul 1M Tris-HCl pH9.0 1ml

IgG 60-200ul 1M Tris-HCl

pH9.0 pH
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2. 20 5 50-100cm/h

3. 5-10 150cm/h

4.

5.

* 7 cm/h ml/min

IgG pH G

IgG

6. 5

20

7. 5-10

G Sepharose PH PH

IgG PH 2.5-3

PH A Sepharose

3.5

IgG

4-8 20

Fab F(ab’)2
G Fab G Fab

F(ab’)2 3.5 Fab G

Sepharose 4 Fast Flow

Medium: Protein G Sepharose 4 Fast Flow
Sample: 15 ml recombinant mouse Fab, 

expressed in E. coli.
Binding buffer: 50 mM Tris-HCl, 150 mM NaCl, 

0.05% Tween, pH 7.4
Elution buffer: 0.2 M acetic acid pH 2.8
Flow rate: 0.8 ml/min

20

0.2

0

A

10 40

280 nm

0.2 M 
acetic acid

Volume (ml)

0.4

0.6

42 44

Fab fragments 

3.5 Protein G Sepharose 4 Fast Flow
Fab
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G Sepharose High Performance

G HP MultiTrap, Ab SpinTrap, G HP SpinTrap HiTrap G HP G Sepharose

High Performance 34um

3.3

G Sepharose High Performance pH

pH

G Sepharose High Performance G Sepharose 4 Fast Flow

G Sepharose High Performance G Sepharose 4 Fast Flow

G Sepharose 4 Fast Flow

G HP MultiTrap
G HP MultiTrap G Sepharose High Performance 96 G HP MultiTrap

3.6

G HP MultiTrap -

www.gelifesciences.

com/protein-puri cation 28-9067-73

3.6 Protein G HP MultiTrap 96-well plates

IgG pH 7 G pH 7

pH
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20mM pH7.0

0.1M - pH2.7

1M Tris-HCl pH9.0

0.45um

Ab bu er Kit 28-9030-59 10X

1. 15ul

IgG 15ul 1M Tris-HCl pH9.0

pH

2. MultiTrap

70-100g 1min

3. 300ul 70-100g 30s

4. 300ul 4min 70-100g 30s

5. 300ul 70-100g 30s

IgG pH G

IgG

6. 1

7. 200ul 70g 30s

*

G Sepharose PH PH

IgG PH 2.5-3

PH A Sepharose

3.5

IgG



57

4-8 20

Ab SpinTrap
Ab SpinTrap

3.7 Ab SpinTrap

G Sepharose High Performance

50 20

3.7 Ab SpinTrap Ab Bu er Kit

Ab SpinTrap 3.8

anti-HAS SDS

3.8 SDS PAGE ExcelGelTM SDS Gradient 8–18; CoomassieTM Blue

IgG pH 7 G pH 7

pH
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20mM pH7.0

0.1M - pH2.7

1M Tris-HCl pH9.0

0.45um

Ab bu er Kit 28-9030-59 10X

1. 30ul

IgG 30ul 1M Tris-HCl pH9.0

pH

2.

70-100g 30s

3. 600ul 70-100g 30s

4. 600ul 4min 70-100g 30s

5. 600ul 70-100g 30s

G Sepharose PH PH

IgG PH 2.5-3

PH A Sepharose

3.5

IgG pH G

IgG

6. 400ul 2ml 20ul

70g 30s

7. 2ml 20ul 200ul

70g 30s
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IgG

4-8 20

G HP SpinTrap
G HP SpinTrap

3.7 G HP

SpinTrap G Sepharose High Performance

16 G

HP SpinTrap -

www.gelifesciences.com/protein-puri cation 28-9067-72

3.9 Protein G HP SpinTrap columns G

IgG pH 7 G pH 7

pH

20mM pH7.0

0.1M - pH2.7

1M Tris-HCl pH9.0

0.45um
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Ab bu er Kit 28-9030-59 10X

1. 30ul

IgG 30ul 1M Tris-HCl pH9.0

pH

2.

70-100g 30s

3. 600ul 70-100g 30s

4. 600ul 4min 70-100g 30s

5. 600ul 70-100g 30s

G Sepharose PH PH

IgG PH 2.5-3

PH A Sepharose

3.5

IgG pH G

IgG

6. 400ul 2ml 20ul

70g 30s

7. 2ml 20ul 200ul

70g 30s

IgG

4-8 20

HiTrap Protein G HP columns
HiTrap Protein G HP columns Protein G Sepharose High Performance
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A 3.2 G

IgG IgG3 IgG1

1ml 5ml HiTrap HiTrap Protein G HP

ÄKTAdesignTM

3.10 HiTrap Protein G HP columns
3.11 HiTrap Protein G HP IgG1
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3.11 A HiTrap Protein G HP IgG1

B IgG1 SDS PAGE PhastSystemTM using PhastGelTM 10-15 ( )
C

10000×g 10 0.45um

IgG pH 7 G pH 7

pH

1 1

20mM pH7.0

0.1M - pH2.7

1M Tris-HCl pH9.0

0.45um

Ab bu er Kit 28-9030-59 10×

4 HiTrap columns

1 60-200ul 1M Tris-HCl pH9.0 1ml

IgG 60-200ul 1M Tris-HCl

pH9.0 pH

2

3

4 3-5

5 5 1ml/min 1ml 5 ml/min

(5 ml )*
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6

0.2 to 1 ml/min (1 ml ) 0.5 to 5 ml/min (5 ml )

7 5-10

1 to 2 ml/min (1 ml ) 5 to 10 ml/min (5 ml )

* 1 ml HiTrap 1 ml/min 30 /min;

5 ml HiTrap 5 ml/min 120 /min

IgG pH G

IgG

8 5

10-20 :

1 to 2 ml/min (1 ml ) and 5 to 10 ml/min (5 ml )

Protein G Sepharose PH PH

IgG PH 2.5-3.0

PH A Sepharose

9 3-5

IgG

Protein G HiTrap HP

ÄKTA

HiTrap Protein G Sepharose HP

4-8 20

MAbTrap Kit
MAbTrapTM Kit HiTrap Protein G HP 1ml

3.12
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20

3.12 MabTrap Kit

3.13 IgG1 HiTrap

Protein G HP 1ml 3ml A280 0.44

IgG1 0.9mg aP-1 2mlA280

0.6 IgG1 0.9mg

3

2

1

0

A280nm

ml28254 17 10 13 16 19 22 31

Column: HiTrap Protein G HP 1 ml
Sample: 10 ml cell supernatant containing mouse 

monoclonal IgG1, anti-transferrin
Binding buffer: 20 mM sodium phosphate, pH 7.0
Elution buffer: 0.1 M glycine-HCl, pH 2.7
Electrophoresis: SDS-PAGE, PhastSystem, PhastGel Gradient 

10–15, 1 μl sample, silver stained

A. Purification using a syringe

A280 nm

3.0

2.0

1.0

0 5 01 15 20 25 30 ml

Elution

B. Purification using a pump

1 2 3 4 5 6 7

Lane
1. LMW markers
2. Cell culture supernatant, mouse monoclonal IgG1,

diluted 1:1
3. Flowthrough, using peristaltic pump, diluted 1:10
4. Eluted mouse monoclonal IgG1, using a peristaltic 

pump
5. Flowthrough, using a syringe, diluted 1:10
6. Eluted mouse monoclonal IgG1, using a syringe
7. LMW markers

C. SDS-PAGE analysis

Mr

97 000

66 000

45 000

30 000

20 100

14 400
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3.13 IgG1 A B C SDS PAGE
PHastSystem using PHastGel 10–15, silver stained

10000×g 10 0.45um

IgG pH 7 G pH 7

pH

1 1

10

10

1 M Tris-HCl, pH 9.0

10×

1 2 .5 ml 22.5 ml 25ml

2 0.5 ml 4.5 ml 5 ml

4 HiTrap

1 60-200ul 1M Tris-HCl pH9.0 1ml

IgG 60-200ul 1M Tris-HCl

pH9.0 pH

2

3

4 5

5 3ml 1ml/min*
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6

0.2 ml/min

7 5-10

1 to 2 ml/min

* 1 ml HiTrap 1 ml/min 30 /min ;

5 ml HiTrap 5 ml/min 120 /min

IgG pH G

IgG

8 3-5ml

Protein G Sepharose PH PH

IgG PH 2.5-3.0

PH A Sepharose

9 3-5

IgG

HiTrap Protein G Sepharose HP

4-8 20

A

A SA IgG Fc A

Sepharose IgG A

IgG

A A GE health care IgG Fc

A C Sepharose

A IgG Fc A Fab
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A Fab F(ab’)2

GE A G

( 7 )

nProtein A Sepharose 4 Fast Flow A

IgG

IgG

A Sepharose HighTrap

A Sepharose 96

Protein A Sepharose High Performance Protein A Sepharose 4

Fast Flow Protein A Sepharose High Performanc Protein

A Sepharose 4 Fast Flow

MabSelect GE A

MabSelect

MabSelect A

MabSelect SuRe A NaOH

MabSelect Xtra MabSelect A

MabSelect HighTrap

A G IgG

IgG IgG

A IgA IgM

A IgG

A Sepharose

3.4 A Sepharose 3.5 A Sepharose
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nProtein A

Sepharose

4 Fast Flow

Protein

A HP

MultiTrap

Protein

A HP

SpinTrap

HiTrap

Protein A

HP

rProtein A

Sepharose

Fast Flow

HiTrap

rProtein

A FF

MabSelect

HiTrap

MabSelect

MabSelect

SuRe

HiTrap

MabSelect

SuRe

MabSelect

Xtra

HiTrap

MabSelect

Xtra

Ab Bu erKit

5 ml

25 ml

96-well

plates

100 l

spin

columns

1 ml,

5 ml

columns

5 ml

25 ml

1 ml,

5 ml

columns

25 ml

1 ml,

5 ml

columns

25 ml

1 ml,

5 ml

columns

25 ml

1 ml,

5 ml

columns

1 Kit

Approx. 30

(human)

Approx. 20

(human)

Approx. 20

(human)

Approx. 20

(human)

Approx. 20

(human)

Approx. 20

(human)

Approx. 20

(human)

Approx. 20

(human)

Approx. 20

(human)

Approx. 30

(human)

Approx. 40

(human)

Approx. 40

(human)

IgG 1ml 5ml

IgG 1ml 5ml

IgG 1ml 5ml

IgG 1ml 5ml

IgG 1ml 5ml

IgG 1ml 5ml

IgG 1ml 5ml

Protein A HP MultiTrap, Protein A HP

SpinTrap, HiTrap Protein A HP, and HiTrap rProtein

A FF

3.4 protein A Sepharose
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IgG1

IgG2

IgG3

IgG4

IgG2

IgG2

IgG1

IgG2

IgG2

IgG2a

IgG2b

IgG3

IgG1

IgG2a

IgG2b

IgG3

A pH

6.0–7.0

6.0–7.0

8.0–9.0

7.0–8.0

8.0–9.0

7.0–8.0

Approx. 7.0

Approx. 7.0

9.0

9.0

9.0

9.0

A pH

3.5–4.5

3.5–4.5

7.0

3.0–6.0

2.0

5.8

4.8

4.3

4.5–6.0

3.5–5.5

3.0–4.0

3.5–5.5

7.0–8.0

8.0

8.0

3.0–4.0

3.5 protein A Sepharose IgG

A A

A IgG1

G Sepharose A Sepharose

IgG1 NaCl

1.5M 3M pH8.9 20mM

3M pH7.0

PH A

0.1M

2M pH7.0

IgG

pH3.0 1M 0.1M - pH3.0

3M
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IgG

HiTrap 1ml 5ml nProtein A

Sepharose 4 Fast Flow rProtein A Sepharose 4 Fast Flow 5

MabSelect MabSelect

A Sepharose

nProtein A Sepharose 4 Fast Flow

3.14 nProtein A Sepharose 4 Fast Flow

nProtein A Sepharose 4 Fast Flow 3.14 A Sepharose 4 Fast Flow

Sepharose 4 Fast Flow nProtein A Sepharose 4 Fast Flow

nProtein A Sepharose 4 Fast Flow XK Tricorn

nProtein A Sepharose 4 Fast Flow

5
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Sepharose4 Fast Flow XK Tricorn

0.3bar(0.03MPa) 3.5bar(0.35MPa)

2.5 ml/min (XK 16/20 ) 1.0 ml/min (Tricorn

10/100 ) 14 ml/min (XK 16/20 ) 5.5 ml/min (Tricorn 10/100 )

1

2

3

4

5

6

7

8

9

10

75

10000g 10min 0.45um

IgG pH 7 G pH

7 pH

20mM pH7.0

0.1M pH3.0

1M Tris-HCl pH9.0

0.45um
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1. 60-200ul 1M Tris-HCl pH9.0 1ml

IgG 60-200ul 1M Tris-HCl

pH9.0 pH

2. 20 5 50-100cm/h

3. 5-10 150cm/h

4.

5.

* 7 cm/h ml/min

IgG pH G

IgG

6. 5

20

7. 5-10

IgG

4-8 20

Protein A HP MultiTrap
Protein A HP MultiTrap Protein A Sepharose High Performance 96

Protein A HP MultiTrap

www.gelifesciences.com/protein-puri cation 28 9067 71
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3.15 Protein A HP MultiTrap 96-well plates

10000×g 10 0.45um

IgG PH G pH 6-9

pH

( )

20mM pH7.0

0.1M - pH2.7

1M Tris-HCl pH9.0

0.45um

Ab bu er Kit 28-9030-59 10X

1. 15ul

IgG 15ul 1M Tris-HCl pH9.0

pH

2. MultiTrap

70-100g 1min

3. 300ul 70-100g 30s

4. 300ul 4min 70-100g 30s

5. 300ul 70-100g 30s
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IgG pH G

IgG

6. 1

7. 200ul 70g 30s

*

IgG

4-8 20

Protein A HP SpinTrap
Protein A HP SpinTrap 3.16

Protein A HP SpinTrap Protein A Sepharose High Performance

16

www.gelifesciences.com/protein-purification

28 9067 70

3.16 Protein A HP SpinTrap columns A



75

10000×g 10 0.45um

IgG PH G pH 6-9

pH

( )

20mM pH7.0

0.1M - pH2.7

1M Tris-HCl pH9.0

0.45um

Ab bu er Kit 28-9030-59 10X

1. 30ul

IgG 30ul 1M Tris-HCl pH9.0

pH

2.

70-100g 30s

3. 600ul 70-100g 30s

4. 600ul 4min 70-100g 30s

5. 600ul 70-100g 30s

IgG pH G

IgG

6. 400ul 2ml 20ul

70g 30s

7. 2ml 20ul 200ul

70g 30s
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IgG

4-8 20

HiTrap Protein A HP columns

3.17 HiTrap Protein A HP columns

HiTrap Protein A HP columns 1-5ml Protein G Sepharose High Performance

3.17

ÄKTAdesignTM

3.18 1ml HiTrap Protein A HP column

IgG2b



77

3.18 A HiTrap Protein A HP, 1 ml IgG B SDS—PAGE HiTrap Protein A
HP, 1 ml IgG PhastSystem using PhastGel 10-15 (silver stained) C

10000×g 10 0.45um

IgG PH A pH 6-9

pH

( )

20mM pH7.0

0.1M - pH2.7

1M Tris-HCl pH9.0
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0.45um

HiTrap Protein A HP Ab buffer Kit 28-

9030-59 10×

4 HiTrap columns

1 60-200ul 1M Tris-HCl pH9.0 1ml

IgG 60-200ul 1M Tris-HCl

pH9.0 pH

2

3

4 3-5

5 5 1ml/min 1ml

5 ml/min (5 ml )*

6

0.2 to 1 ml/min (1 ml ) 0.5 to 5 ml/min (5 ml )

7 5-10

1 to 2 ml/min (1 ml ) 5 to 10 ml/min (5 ml )

* 1 ml HiTrap 1 ml/min 30 /min;

5 ml HiTrap 5 ml/min 120 /min

IgG pH G

IgG

8 5

10-20 :

1 to 2 ml/min (1 ml ) and 5 to 10 ml/min (5 ml )

9 3-5
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IgG

HiTrap ProteinA 5ml 1ml HiTrap

ProteinA

ÄKTAdesign

HiTrap Protein A Sepharose HP

4-8 20

rProtein A Sepharose Fast Flow

3.19 rProtein A Sepharose Fast Flow 50mg

rProtein A Sepharose Fast Flow

rProtein A Sepharose Fast Flow nProtein A Sepharose 4 Fast Flow

rProtein A Sepharose Fast Flow A

A IgG

IgG IgG

rProtein A Sepharose Fast Flow XK Tricorn rProtein

A Sepharose Fast Flow

1ml 5ml HiTraprProtein A FF
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5

Sepharose4 Fast Flow XK Tricorn

0.3bar(0.03MPa) 3.5bar(0.35MPa)

2.5 ml/min (XK 16/20 ) 1.0 ml/min (Tricorn

10/100 ) 14 ml/min (XK 16/20 ) 5.5 ml/min (Tricorn 10/100 )

1

2

3

4

5

6

7

8

9

10

75

10000g 10min 0.45um

IgG pH A pH

pH

20mM pH7.0
0.1M - pH3-6
1M Tris-HCl pH9.0

0.45um
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1. 60-200ul 1M Tris-HCl pH9.0 1ml

IgG 60-200ul 1M Tris-HCl

pH9.0 pH

2. 20 5 50-100cm/h

3. 5-10 150cm/h

4.

5.

* 7 cm/h ml/min

IgG pH A

IgG

6. 5

20

7. 5-10

IgG

4-8 20

HiTrap rProtein A FF columns

3.20 HiTrap rProtein A FF columns rProtein A Sepharose Fast Flow

HiTrap rProtein A FF rProtein A Sepharose Fast Flow
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1ml 5ml HiTrap rProtein A FF HiTrap

3.21 1ml HiTrap rProtein A FF IgG2b SDS-PAGE

95

3.21 A 1 ml HiTrap rProtein A FF column IgG B SDS-PAGE 1 ml HiTrap rProtein A FF
column IgG on PHastSystem and a PHastGel Gradient 10-15 precast gel (silver staining)

95

10000×g 10 0.45um

IgG PH A pH 6-9

pH

( )
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20mM pH7.0

0.1M - pH2.7

1M Tris-HCl pH9.0

0.45um

HiTrap rProtein A FF 1ml 5ml Ab bu er Kit

28-9030-59 10×

4 HiTrap columns

1 60-200ul 1M Tris-HCl pH9.0 1ml

IgG 60-200ul 1M Tris-HCl

pH9.0 pH

2

3

4 3-5

5 5 1ml/min 1ml

5 ml/min (5 ml )*

6

0.2 to 1 ml/min (1 ml ) 0.5 to 5 ml/min (5 ml )

7 5-10

1 to 2 ml/min (1 ml ) 5 to 10 ml/min (5 ml )

* 1 ml HiTrap 1 ml/min 30 /min ;

5 ml HiTrap 5 ml/min 120 /min

IgG pH G

IgG
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8 5

10-20 :

1 to 2 ml/min (1 ml ) and 5 to 10 ml/min (5 ml )

9 3-5

IgG

HiTrap rProtein A FF 5ml 1ml HiTrap

rProtein A FF

ÄKTAdesign

HiTrap rProtein A FF

4-8 20

MabSelect
MabSelect MabSelect, MabSelect SuRe, and MabSelect Xtra HiTrap

MabSelect BioProcess™

A

IgG

MabSelect

MabSelect 1ml 5ml

HiTrap MabSelect

3.22
HiTrap MabSelect, HiTrap MabSelect SuRe,
HiTrap MabSelect Xtra columns
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3.23 MabSelect
IgG

MabSelect SuRe MabSelect

MabSelect A

MabSelect SuRe A

A

HiTrap MabSelect SuRe columns MabSelect SuRe

MabSelect Xtra MabSelect

Xtra MabSelect A

HiTrap MabSelect Xtra

MabSelect or MabSelect SuRe Tricorn 10/100

5

40

35

30

25

20

15

10

5

0

D
yn

am
ic

 b
in

di
ng

 c
ap

ac
ity

, h
um

an
 Ig

G
 (m

g/
m

l m
ed

iu
m

)
1 ml/min flow rate

0.4 ml/min flow rate

HiTrap MabSelect HiTrap MabSelect Xtra HiTrap MabSelect SuRe
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50mM 0.15 M NaCl, pH 7.0

0.15 M NaCl

10mlMabSelect MabSelect SuRe 14ml20 MabSelect MabSelect SuRe

G3

1

2

3 14ml20 MabSelect MabSelect SuRe 2× 20 ml

2× 20 ml

4 9.5ml

51

Tricorn 10/100 column,

Tricorn 10 Coarse Filter Kit

Tricorn Packing Connector 10-10

Tricorn Glass Tube 10/100

Tricorn 10 bottom unit with a 10 mm lter mounted

Pump P-901 or similar

20 ml pipettes

1

2 70 Tricorn 10 Coarse Filter Kit

3

4

5 Tricorn Packing Connector 10-10 O-Rings

Tricorn Packing Connector 10-10

6

7 Tricorn Glass Tube 10/100 Tricorn Packing Connector 10-10

8 20ml 51% MabSelect or MabSelect SuRe



87

51% MabSelect or MabSelect SuRe

9 10mm Tricorn 10 Bottom Unit

MabSelect 2.5 ml/min (191 cm/h) 20min

10 ml/min (764 cm/h) 2 min MabSelect SuRe

0.8 ml/min(61 cm/h) 20 min 10 ml/min (764 cm/h) 2 min

<5MPa

10 Tricorn 10 Bottom Unit Tricorn 10/100 Glass Tube

packing connector

11 10cm

12 70 Tricorn 10 Coarse Filter Kit adapter O-ring

adapter adapter adapter

13 10 ml/min (764 cm/h) 2 min

14 adapter

1mm

15 15ml 5 ml/min (382 cm/h)

MabSelect Xtra Tricorn 10/100

5

50mM 0.15 M NaCl, pH 7.0

0.15 M NaCl

4 M NaCl

10ml MabSelect Xtra 14ml20 MabSelect Xtra

G3



88

1

2

3 14ml20 MabSelect Xtra 2× 20 ml

2× 20 ml

4 15ml

40

Tricorn 10/100 column,

Tricorn 10 Coarse Filter Kit

Tricorn Packing Connector 10-10

Tricorn Glass Tube 10/100

Tricorn 10 bottom unit with a 10 mm lter mounted

Pump P-901 or similar

25 ml pipettes

1

2 70 Tricorn 10 Coarse Filter Kit

3

4

5 Tricorn Packing Connector 10-10 O-Rings

Tricorn Packing Connector 10-10

6

7 Tricorn Glass Tube 10/100 Tricorn Packing Connector 10-10

8 Tricorn 14ml 4M

9 25ml 40% MabSelect Xtra

40% MabSelect Xtra

4M
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10 10mm Tricorn 10 Bottom Unit

MabSelect 2.5 ml/min (191 cm/h)

20min 10 ml/min (764 cm/h) 2 min MabSelect SuRe

0.8 ml/min(61 cm/h) 20 min 10 ml/min (764 cm/h) 2 min

<5MPa

11 Tricorn 10 Bottom Unit Tricorn 10/100 Glass Tube

packing connector

12

10cm

13 70 Tricorn 10 Coarse Filter Kit adapter O-ring

adapter adapter adapter

14 10 ml/min (764 cm/h) 2 min

15 adapter

1mm

16 15ml 5 ml/min (382 cm/h)

HiTrap MabSelect HiTrap MabSelect Xtra

HiTrap MabSelect HiTrap MabSelect Xtra

3.24 HiTrap MabSelect IgG2a

SDS PAGE
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3.25 HiTrap MabSelect Xtra IgG

SDS PAGE

3.24 HiTrap MabSelect IgG2a

SDS PAGE

3.25 HiTrap MabSelect Xtra IgG SDS PAGE



91

10000×g 10 0.45um

IgG PH A PH6 9

PH

PH

20mM 0.15M pH7.2

0.1M pH3-3.6

1M Tris-HCl pH9.0

0.45um

4 HiTrap columns

1 60-200ul 1M Tris-HCl pH9.0 1ml

IgG 60-200ul 1M Tris-HCl

pH9.0 pH

2

3

4 3-5

5 5 1ml/min 1ml

5 ml/min (5 ml )*

6

0.2 to 1 ml/min (1 ml ) 0.5 to 5 ml/min (5 ml )

7 5-10

1 to 2 ml/min (1 ml ) 5 to 10 ml/min (5 ml )
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8 5

10-20 :

1 to 2 ml/min (1 ml ) and 5 to 10 ml/min (5 ml )

* 1 ml HiTrap 1 ml/min 30 /min ;

5 ml HiTrap 5 ml/min 120 /min

PH

PH

9 3-5

10

IgG

HiTrap MabSelect Xtra

1 HiTrap MabSelect/HiTrap MabSelect Xtra (28-4084-14)

www.gelifesciences.com/protein-puri cation

4°C to 8°C. 20

HiTrap MabSelect SuRe

HiTrap MabSelect SuRe
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3.26 HiTrap MabSelect SuRe

SDS PAGE SDS PAGE

3.26 HiTrap MabSelect SuRe SDS PAGE
SDS PAGE

10000×g 10 0.45um

IgG PH A PH6 9

PH

PH

20mM 0.15M pH7.2

0.1M pH3-3.6

1M Tris-HCl pH9.0
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0.45um

4 HiTrap columns

1 60-200ul 1M Tris-HCl pH9.0 1ml

IgG 60-200ul 1M Tris-HCl

pH9.0 pH

2

3

4 3-5

5 5 1ml/min 1ml

5 ml/min (5 ml )*

6

0.2 to 1 ml/min (1 ml ) 0.5 to 5 ml/min (5 ml )

7 5-10

1 to 2 ml/min (1 ml )

5 to 10 ml/min (5 ml )

8 5

10-20

: 1 to 2 ml/min (1 ml ) and 5 to 10 ml/min (5 ml )

* 1 ml HiTrap 1 ml/min 30 /min;

5 ml HiTrap 5 ml/min 120 /min

PH

PH
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9 3-5

10

IgG

HiTrap MabSelect SuRe

HiTrap

MabSelect SuRe

A

1 HiTrap MabSelect/HiTrap MabSelect Xtra (28-4084-14)

www.gelifesciences.com/protein-puri cation

4°C to 8°C. 20

IgA

A IgA IgA2 IgA1

IgA A

IgA IgA
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IgD
G A IgD

IgD IgD

IgE
IgE IgE G A

IgE

IgE IgE

IgM

IgM A IgM

HiTrap IgM Puri cation HP IgM

IgM

HiTrap IgM Puri cation HP IgM
HiTrap IgM Puri cation HP 1 ml Sepharose High Performance

2-mercaptopyridine IgM 5mg/ml

IgM IgM IgM

Protein A Sepharose HiTrap IgM Puri cation HP

IgM IgM IgM A

IgA

3.28 a-Shigella IgM SDS PAGE

80 ELISA
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3.28 a-Shigella IgM SDS PAGE PhastGel 4–15, silver
staining

20mM 0.8M PH7.5

20mM PH7.5

20mM 30 PH7.5

0.8M

0.8M

0.45um IgM 0.8M

1M

IgM

IgG

IgM IgG HiTrap Protein A HP, HiTrap rProtein A FF, HiTrap

Protein G HP IgG
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0.8M 0.5M IgM

0.5M 0.8M 0.5M

IgM

4 HiTrap columns

1

2

3 3-5

4 5 1ml/min 1ml

5

0.2 to 1 ml/min (1 ml )

6 15ml

1 to 2 ml/min (1 ml )

7 12ml

8 7ml 5ml

* 1 ml HiTrap 1 ml/min 30 /min

IgM IgM

IgM

IgM IgM

IgM IgM

HiTrap lgM Puri cation HP

HiTrap lgM Purification HP IgM HiTrap lgM

Puri cation HP

4°C to 8°C. 20
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IgY
IgY A G IgY HiTrap

IgY Puri cation HP 70

HiTrap IgY Puri cation HP IgY
HiTrap IgY Puri cation HP 5ml Sepharose High Performance

2-mercaptopyridine IgY

3.30 45ml a–Hb IgY SDS PAGE

3.31 70

3.30 HiTrap IgY Puri cation HP IgY

3.31 SDS PAGE PhastSystem using PhastGel 4–15, Coomassie staining
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20mM 0.5M PH7.5

20mM PH7.5

20mM 30 PH7.5

IgY IgY 0.6 0.8M

0.5M

IgY

1

2

3 4 6

4 4 10000×g 25

5 IgY

6 0.5M

7 PH 7.5

8 0.45um

4 HiTrap columns

1

2

3 25ml

4 25ml 5ml/min

5

0.5 to 5 ml/min

6 50ml

5 to 10 ml/min

7 50ml
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8 35ml 25ml

* 5 ml HiTrap 5 ml/min 120 /min

Ig 10 0 100

100

HiTrap IgY Purification HP IgM HiTrap IgY

Puri cation HP

HiTrap IgY Puri cation HP

4°C to 8°C. 20

A G

GE

Healthcare NHS-activated Sepharose

4 Fast Flow NHS-activated Sepharose High

Performance HiTrap NHS-activated HP

NHS-activated Sepharose

PH PH

PH

NHS-activated Sepharose



102

18-1022-29

-

60 200 l 1 M Tris-HCl, pH 9.0

3.32 IgE HiTrap NHS-activated HP 1 ml T

IgE

3.33 IgG1 HiTrap NHS-activated HP 1 ml Fc-IgG

3.32 IgE HiTrap NHS-activated HP 1 ml T IgE

3.33 IgG1 HiTrap NHS-activated HP 1 ml Fc-IgG

Column: IgE coupled to HiTrap NHS-activated HP 1 ml
Sample: 2 ml of a 65-fold concentrated serum-free

cell culture supernatant of the human 
 T-cell line MO
Binding buffer: 20 mM sodium phosphate, 

150 mM NaCl, pH 7.4
Elution buffer: 100 mM glycine, 500 mM NaCl, pH 3.0
Flow rate: 0.25 ml/min

A280 nm

0.016

0.012

0.008

0.004

0

10 20 30 40 50 ml

Flowthrough Eluent

Binding
buffer

Elution
buffer

2.0

1.0

20 40 60 80 100 ml

A280 nm 

Binding
buffer

Flow-
through
material

Elution
buffer

Column: HiTrap NHS-activated HP 1 ml. 
Mouse IgG, (10 mg, 3.2 ml) was 
coupled in 0.2 M NaHCO3,
0.5 M NaCl, pH 8.3, room temp., 
recycled with a peristaltic pump 
for 1 h. Yield was 95% (9.5 mg)

Sample: 50 ml sheep anti-mouse Fc serum 
filtered 0.45 μm

Binding buffer: 75 mM Tris-HCl, pH 8.0
Elution buffer: 100 mM glycine-HCl, 

0.5 M NaCl, pH 2.7 
Flow rate: 1.0 ml/min
Electro- SDS-PAGE, PhastSystem
phoresis: PhastGel Gradient 8–25,

1 μl sample, Coomassie stained

Lane
1. Eluted material, reduced
2. LMW markers, reduced

Mr

14 400
20 100
30 000

45 000
66 000
97 000

1 2

1 2

14 400

20 100
30 000

45 000
66 000
97 000

Mr

Lane
1. Eluted material, nonreduced
2. LMW markers, reduced
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HiTrap NHS-activated HP

HiTrap NHS-activated HP

NHS-activated Sepharose PH6.5 9

PH8

5

1 mM HCl

0.2 M NaHCO3, 0.5 M NaCl, pH 8.3

0.45um

100

HiTrap

1 0.5 10mg/ml

2

3

4

1 3×2ml HiTrap1ml 3×10ml HiTrap5ml

1 ml/min 1 ml 5 ml/min 5 ml

2 1 ml (HiTrap 1 ml) or 5 ml (HiTrap 5 ml)

3 25 15 30 4 4

15 30 Pump P-1
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A 0.5M 0.5 M NaCl, pH 8.3

B 0.1 M , 0.5 M NaCl, pH 4

1. 3× 2 ml (HiTrap 1 ml) 3× 10 ml (HiTrap 5 ml) A

2. 3× 2 ml (HiTrap 1 ml) 3× 10 ml (HiTrap 5 ml) B

3. 3× 2 ml (HiTrap 1 ml) 3× 10 ml (HiTrap 5 ml) A

4. 15 30 min 4 h 4°C

5. 3× 2 ml (HiTrap 1 ml) 3× 10 ml (HiTrap 5 ml) B

6. 3× 2 ml (HiTrap 1 ml) 3× 10 ml (HiTrap 5 ml) A

7. 3× 2 ml (HiTrap 1 ml) 3× 10 ml (HiTrap 5 ml) B

8. 2 ml (HiTrap 1 ml) 10 ml (HiTrap 5 ml) PH

PBS 0.05% PH7.2

PH PH

HiTrap NHS-activated

0.45um

0.45um
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1

a. 3 ml (HiTrap 1 ml) 15 ml (HiTrap 5 ml)

b. 3 ml (HiTrap 1 ml) 15 ml (HiTrap 5 ml) ( )

2 10

3

0.45um

4

0.2 to 1 ml/min (HiTrap 1 ml) 1 to 5 ml/min (HiTrap 5 ml)*

5 5 10

6 1 3

7

8 5 10

* 1 ml HiTrap 1 ml/min 30 /min ;

5 ml HiTrap 5 ml/min 120 /min

IgG 60-200ul 1M Tris-HCl

pH9.0 pH

1 PH PH 2.5

2 PH PH 11

3

10 50
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2.1

A DNA

IEX HIC

9

PH PH

DNA
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HiTrap HIC Selection Kit

HiTrap HIC Selection Kit

4.1 HiTrap 1 ml

HiTrap Phenyl HP

4.1 HiTrap 1 ml

RESOURCE™ HIC Test Kit SOURCE™ HiTrap HIC

Selection Kit 11-

0012-69 AA

9

PH

9

00.00

10.0 20.0 30.0 min

0.10

0.20

0.30

0.40

0.50

AU

20

3

2

4

5

1

40

60

80

100
%

Columns: 1. HiTrap Phenyl HP
2. HiTrap Phenyl FF (low sub)
3. HiTrap Phenyl FF (high sub)
4. HiTrap Octyl FF
5. HiTrap Butyl FF

Sample: 0.8 mg pure mouse monoclonal IgG
Flow rate: 1 ml/min
Binding buffer: 50 mM sodium phosphate, 

1 M ammonium phosphate, pH 7.0
Elution buffer: 50 mM sodium phosphate, pH 7.0
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Blue Sepharose 6 Fast Flow

Blue Sepharose 6 Fast Flow
Blue Sepharose 6 Fast Flow HiTrap Blue HP 1 ml 5 ml 4.2

4.1

Cibacron™ Blue F3G-A Sepharose

4.2 Blue Sepharose High Performance HiTrap Blue HP

HiTrap Blue HP 1 ml 5 ml

UV

Blue

Sepharose

HiTrap Blue HP HSA 20 mg

1ml 5ml

Blue Sepharose 6 Fast Flow HSA >18 mg
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4.3 HiTrap Blue HP 1 ml

4.3 HiTrap Blue HP 1 ml

HiTrap Blue HP 1 ml 5ml

20mM PH 7.0 50 mM KH2PO4, pH 7.0

20mM 2 M NaCl PH 7.0, 50 mM KH2PO4, 1.5 M KCl, pH 7.0

1

2

3 3 5

4 5 1 ml/min (1 ml ) 5 ml/min (5 ml )

5 0.2 to 1 ml/min

(1 ml ) 0.5 to 5 ml/min (5 ml )

6 5 10 UV

1 to 2 ml/min (1 ml ) 5 to 10 ml/min (5 ml )

7 5

10 20 1 to 2 ml/min (1 ml )

5 to 10 ml/min (5 ml )

8 3 5

Sample: Human plasma, buffer exchanged to
binding buffer with HiTrap Desalting

Column: HiTrap Blue HP 1 ml
Binding buffer: 20 mM sodium phosphate, pH 7.0 
Elution buffer: 20 mM sodium phosphate, 

2 M NaCl, pH 7.0
Flow rate: 1 ml/min
System: ÄKTAprime

0

1.0

2.0

20 2515 30 min

UV 280 nm
Conductivity Albumin

0

50

150

mS/cm

100

AU 280 nm
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4°C to 8°C20

2-

2-

2- (Mr 820 000) IgM IgG

IgM

PH

2- Blue Sepharose 6 Fast Flow Chelating

Sepharose Fast Flow

Superdex200 9

Capto adhere

PH

1 3

HiLoadTM 16/60 Superdex 200 pg HiLoad

26/60 Superdex 200 pg prepacked
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A

Capto MMC Capto adhere A

4.4 Superdex 200 10/300 GL IgG

4.4 Superdex 200 10/300 GL IgG

DNA

DNA

SDS-PAGE

Superdex 200

DNA PH

PH DNA

DNA Capto Q Capto adhere

PH DNA
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DNA

GE Healthcare Sepharose high-flow agarose

MabSelect SuRe high-flow agarose A

MabSelect SuRe

A

4.5 HiTrap SP HP 1 ml IgG2b A

A A A

4.5 HiTrap SP HP 1 ml IgG2b A , A rProtein A
Sepharose Fast Flow IgG2b

A280 nm

0.10

0.08

0.06

0.04

0.02

0.00

0.0 5.0 10.0 15.0 20.0
)lm(emuloV

rProtein A

IgG

Column: HiTrap SP HP 1 ml
Sample: Purified antibody (0.61 mg) spiked with 

recombinant protein A (1.8 mg)
Binding buffer: 20 mM sodium citrate, pH 5.2
Elution buffer: 20 mM sodium citrate, 1 M NaCl, pH 5.2
Flow rate: 4 ml/min
Gradient: 0% to 45% elution buffer in 15 column volumes
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ÄKTAdesign

ÄKTAdesign

ÄKTAprime plus 5.1

ÄKTAprime plus

ÄKTAprime plus

5.1 ÄKTAprime plus 5.2 ÄKTAexplorer
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ÄKTAexplorer ( 5.2)

8

ÄKTAxpress™ ( 5.3) ÄKTAxpress™

12 48

ÄKTAxpress™

ÄKTAxpress™

4

ÄKTAdesign 5.4 ÄKTAdesign

5.3 ÄKTAxpress
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UNICORN

PrimeView

pH

cGMP

ÄKTA

process

ÄKTA

prime plus

ÄKTA

FPLC

ÄKTA

puri er

ÄKTA

explorer

ÄKTA

pilot

ÄKTA

xpress

ÄKTA

cross ow

5.1 ÄKTAdesign

5.4 ÄKTAdesign
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6.1 2.1

Mr 150 000–160 000 (IgG)

Mr 900 000 (IgM)

4-9 6

IgG

IgG

PH PH

IgG 2 -3% IgM 12 Fc

6.1 IgG IgM

9
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1 HiTrap rProtein A FF IgG1

IgG

Application Note 18-

1128-93

IgG1

0.45um

HiTrap rProtein A FF

IgG IgG1 rProteinA

6.1 PH

PH 4.5

ÄKTAdesign systems PH

6.1 HiTrap rProtein A FF

900

600

300

0

150 155145140135130125120

0 M NaCl

0.5 M NaCl

1.5 M NaCl

2.5 M NaCl

3.5 M NaCl

ml

1200

mAU
Column: HiTrap rProtein A FF 1 ml
Sample: Cell culture supernatant 

containing monoclonal IgG1,
90 ml

Binding buffer: 100 mM sodium phosphate, 
0 to 3.5 M sodium chloride, pH 7.4

Elution buffer: 100 mM sodium citrate, pH 3
Flow: 1 ml/min
System: ÄKTAFPLCTM
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90 120

200

600

1000

1400

1800

2200

mAU

Sample
application

Wash with
binding buffer Elution

Volume (ml)

IgG1

Column: HiTrap rProtein A FF 1 ml
Sample: Cell culture supernatant containing 

monoclonal IgG1 (46 ml cell culture
supernatant diluted to 100 ml with 
binding buffer)

Binding buffer: 100 mM sodium phosphate, 
2.5 M sodium chloride, pH 7.4

Elution buffer: 100 mM sodium citrate, pH 4.5
Flow: 1 ml/min
System: ÄKTAFPLC

50

100

150

200

250

300

0 5 0 100 150
0

ml

Monomeric
monoclonal IgG 1

A 280

Conductivity

mAU

Column: HiLoad 16/60 Superdex 200 pg
Sample: Fraction from HiTrap rProtein A FF column

containing monoclonal IgG1 (3 ml)
Buffer: 50 mM sodium phosphate, 

0.15 M sodium chloride, pH 7.4
Flow: 1 ml/min
System: ÄKTAFPLC

IgG1 6.2

6.2 HiTrap rProtein A FF.

HiLoad 16/60 Superdex 200 IgG

6.3

6.3 HiLoad 16/60 Superdex 200

50ml 1.2mg

95 6.4 SDS-PAGE
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6.4 SDS-PAGE PhastGel Gradient 10–15 gel on PhastSystem

2 HiTrap Protein G HP
IgG1

HiTrap Protein G HP IgG1

HiLoad Superdex 16/60 200 pg

IgG1 ÄKTAprime plus IgG1 PH

IgG1

0.45um

20mM PH7.0

0.1M - PH2.7

1 5

2

3 10 280nm

4 5 10

5 5

Lane
1. Low molecular weight markers
2. Starting material (diluted 2-fold)
3. Eluted IgG1 peak from

HiTrap rProtein A FF column (diluted 10-fold)
4. Flowthrough, HiTrap rProtein A FF
5. Eluted IgG1 peak from

HiLoad 16/60 Superdex 200 pg (diluted 6-fold)
6. LMW markers

1 2 3 4 5 6

Mr

14 400
20 100

30 000

45 000
66 000

97 000
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6.5 HiTrap Protein G HP IgG1

1 PH7.4 A3.1

2 1 2

3

4 2 3

6.6

min20.0 25.0 30.0 35.0
0

200

400

600

800

1000

0

4.0

5.0

6.0

7.0

8.0

pH

0.0 10.0 15.0 40.0

A280
IgG

Conductivity

1

Column: HiTrap Protein G HP 1 ml
Sample: 10 ml cell culture supernatant 

containing mouse monoclonal IgG1

Binding buffer: 20 mM potassium phosphate, pH 7.0.
Elution buffer : 0.1 M glycine-HCl, pH 2.7
Flow rate: 1 ml/min
System: ÄKTAprime plus

25.0

20.0

15.0

10.0

5.0

0.0
0.0 0.2 0.4 0.6 0.8 1.0 1.2

column volume (CV)

A280

1.2

1.0

0.8

0.6

0.4

0.44 0.48 0.52 0.56 cv

Dimer/
aggregates

Monomers

A280
Column: HiLoad 16/60 Superdex

200 pg
Sample: Pooled fractions from the

capture step, 2 ml
Buffer: Phosphate buffered saline,

pH 7.4
Flow rate: 1 ml/min
System: ÄKTAprime plus



121

6.7 SDS-PAGE IgG1

SDS-PAGE

3
ÄKTAxpress

UNICORNTM

0.45um

20mM 150mM NaCl, pH 7.0

100mM PH3.0

50mM 150mM NaCl, pH 7.2

6.8

Lane
1. Mouse monoclonal IgG1 (cell culture supernatant)
2. Flowthrough (capture step)
3. Eluted fractions (capture step)
4. Eluted fractions (polishing step)
5. LMW markers

Mr

97 000
66 000

45 000

30 000
20 100
14 400

31 2 5 4

0

200

600

400

800

1000

1200

1400

A280

150 200 250 300 350 400 450 500 ml

AC

DS

AC

DS

AC

DS

AC

DS

Columns: AC: HiTrap MabSelect SuRe 1 ml
DS: HiPrep 26/10 Desalting

Sample: 20 ml human monoclonal 
antibody in culture supernatant,
~0.5 mg/ml

Sample volume: 20 ml
Flow rate: 1 ml/min
System: ÄKTAxpress
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6.9 SDS-PAGE ÄKTAxpress
4 7 6.8 G.J. Perdock, T. Verhagen and P.H.C. van Berkel, Genmab BV,
Utrecht, Netherlands

8.3±0.17 mg

4 IgG1

IgG1

IgG1 anti-IgE.

0.05M

(Phenyl Sepharose

High Performance) 6.10

HiTrap HIC Selection Kit RESOURCE HIC Test Kit

11-0012-69

20mM 500mM PH7.0;

20mM PH7.0;

1 2 3 4 5 6 7

97 000

66 000

45 000

30 000

20 100

14 400

Mr

Lane
1. LMW markers
2. Starting material
3. Flowthrough
4. Run 1
5. Run 2
6. Run 3
7. Run 4
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1

2

3 280nm

4 10 0.5M 0

5 100 2-3

6 2 3

6.10 IgG3

95

Superdex200 pregrade 99

1 PH7.5

2 1 2

3

4 2 3

50 Time (min)10050

0.10

0.20

0.30

0.40

A 280 nm

150
0.00

A280 nm
Conductivity

Column: HiLoad 16/10
Phenyl Sepharose High Performance

Sample: Hybridoma cell culture supernatant, mouse IgG1, anti-IgE. 
 Ammonium sulfate added to 0.5 M
Binding buffer: 20 mM potassium phosphate, 

500 mM ammonium sulfate, pH 7.0
Elution buffer: 20 mM potassium phosphate, pH 7.0
Gradient: 0% to 100% elution buffer, 10 column volumes
Flow rate: 3.3 ml/min

A 280 nm

0 500 1000 1500 Volume (ml)

Medium: Superdex 200 prep grade, 60 cm bed height
Sample: Fraction from HIC capture step (Fig 6.10)
Buffer: Phosphate buffered saline, pH 7.5
Flow rate: 15 ml/min
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25000L 3-5g/ml

A MabSelect

GE Healthcare A

A

99

CIEX AIEX HIC

A

HCP

IEX

DNA

DNA
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Capto adhere

DNA A Capto adhere

7.1

A

7.1 1-3

2 3

A

DNA

Capto adhere

4

7.1

Cell culture

Cell removal

AIEX
Capto

adhere

AIEXCIEX

1 2 3 4

Protein A media

Virus inactivation

Virus filtration

Pooling & final filtration
(ultrafiltration/diafiltration)

CIEXCapto
adhere

AIEX

Chromatography unit operations
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GE Healthcare 1950

MabSelect

Capto

7.1

MabSelect SuRe

MabSelect

MabSelect Xtra

Capto Q

Capto S

SP Sepharose Fast Flow

Capto adhere

Phenyl Sepharose FastFlow

A

A

A

A

7.1

GE Healthcare

ReadyToProcess™

MabSelect SuRe, Capto Q, Capto S, Capto

adhere, Phenyl Sepharose 6 Fast Flow (low sub) ReadyToProcess™

7.2

ReadyToProcess™

ReadyToProcess™
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7.2 ReadyToProcess™

CDM

CDM

GE Healthcare

GE Healthcare
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G A Sepharose

G A IgG Fc

G A

IgG IgG

A1.1-A1.3 G A Sepharose A1.41-A1.6

96

PH /

Protein G Sepharose 4 Fast Flow

G

4%

20mg IgG

90um

2 G

50–300 cm/h

1 M ,1% SDS, 6

M (37°C 7 ), 0.1 M -NaOH, pH 11, 1 M ,

and 8 M ( 2 )

3–9/2–10

20%

4ºC to 8ºC

A1.1 Protein G Sepharose 4 Fast Flow
1. IgG PH 3 PH
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PH /

Protein A Sepharose 4 Fast Flow

A

4%

30mg IgG

90um

6 A

50–300 cm/h

1 M ,1% SDS, 6

M (37°C 7 ), 0.1 M -NaOH, pH 11, 1 M ,

and 8 M ( 2 )

3–9/2–10

20%

4ºC to 8ºC

A1.2 Protein A Sepharose 4 Fast Flow
1. IgG PH 3 PH

PH /

rProtein A Sepharose Fast Flow

A

4%

50mg IgG

90um

6 G

50–300 cm/h

1 M ,1% SDS, 6

M (37°C 7 ), 0.1 M -NaOH, pH 11, 1 M ,

and 8 M ( 2 )

3–9/2–10

20%

4ºC to 8ºC

A1.3 rProtein A Sepharose Fast Flow
1. IgG PH 3 PH
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1ml

5ml

1ml

5ml

PH

HiTrap Protein G HP/MAb

Trap Kit

G

N-

2

G

4%

Protein G Sepharose

High Performance

34um

25mg IgG

34um

1 ml/min

5 ml/min

4 ml/min

20 ml/min

3-9

2-9

20%

4ºC to 8ºC

HiTrap Protein A HP

A

N-

3

A

4%

Protein A Sepharose

High Performance

34um

20mg IgG

34um

1 ml/min

5 ml/min

4 ml/min

20 ml/min

3-9

2-9

20%

4ºC to 8ºC

HiTrap rProtein A FF

A

6

G

4%

rProtein A Sepharose

Fast Flow

90um

50mg IgG

90um

1 ml/min

5 ml/min

4 ml/min

20 ml/min

3-9

2-9

20%

4ºC to 8ºC

1. HiTrap Protein G HP (1 ml ), (50 ml), (15 ml)
(25 ml), , (1/16”),
2. IgG PH 3 PH

A1.4 HiTrap Protein G HP, MAb Trap Kit, HiTrap Protein A HP, HiTrap rProtein A FF
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/

PH

Ab SpinTrap/

Protein G HP SpinTrap

G

N-

2 G

6%

Protein G Sepharose High

Performance

34um

1mg IgG

34um

-

100ul

600ul

-

3-9

2-9

20%

4ºC to 8ºC

Protein G HP MultiTrap

G

N-

2 G

6%

Protein G Sepharose High

Performance

34um

0.5mg IgG

34um

800ul

50ul

600ul

127.8×85.5×30.6mm

3-9

2-9

20%

4ºC to 8ºC

1. IgG PH 3 PH

2. ANSI SBS 1-2004,3-2004 4-2004
A1.5 Ab SpinTrap/Protein G HP SpinTrap/Protein G HP MultiTrap
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1. IgG PH 3 PH

2. ANSI SBS 1-2004,3-2004 4-2004
A1.6 Protein A HP SpinTrap/Protein A HP MultiTrap

A G Sepharose

1. 2-3

2. 2-3

1. 6M 2
2. 5

/

PH

Protein A HP SpinTrap

A

N-

3 A

6%

Protein A Sepharose High

Performance

34um

1mg IgG

34um

-

100ul

600ul

-

3-9

2-9

20%

4ºC to 8ºC

Protein A HP MultiTrap

A

N-

3 A

6%

Protein A Sepharose High

Performance

34um

0.5mg IgG

34um

800ul

50ul

600ul

127.8×85.5×30.6mm

3-9

2-9

20%

4ºC to 8ºC
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1. 37 0.1%TritonX-100

2. 5

70% 12 5

20%

70%

MabSelect
MabSelect MabSelect

A MabSelect

SuRe A 0.1-0.5M

MabSelect Xtra MabSelect A

A1.7 A1.8

PH

MabSelect

A

30mg IgG

85um

100–500 cm/h

6 M , 8 M

20% 1

3-10

2-12

20% 2%

4ºC to 8ºC

MabSelect Xtra

A

40mg IgG

75um

100–300 cm/h

6 M , 8 M

20% 1

3-10

2-12

20% 2%

4ºC to 8ºC

MabSelect SuRe

A

30mg IgG

85um

100–500 cm/h

6 M , 8 M

20% 1

3-10

2-12

20% 2%

4ºC to 8ºC

1. IgG PH 3 PH

A1.7 MabSelect, MabSelect Xtra MabSelect SuRe
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1ml

5ml

1ml

5ml

PH

HiTrap MabSelect

A

MabSelect

30mg IgG

85um

1ml 5ml

1 ml/min

5 ml/min

4 ml/min

20 ml/min

3-10

2-12

20%

4ºC to 8ºC

HiTrap MabSelect Xtra

A

MabSelect Xtra

40mg IgG

75um

1ml 5ml

1 ml/min

5 ml/min

4 ml/min

20 ml/min

3-10

2-12

20%

4ºC to 8ºC

HiTrap MabSelect SuRe

A

MabSelect SuRe

30mg IgG

85um

1ml 5ml

1 ml/min

5 ml/min

4 ml/min

20 ml/min

3-10

2-12

20%

4ºC to 8ºC

1. IgG PH 3 PH

A1.8 HiTrap MabSelect, HiTrap MabSelect Xtra HiTrap MabSelect SuRe

MabSelect
MabSelect

1. 2 50 mM NaOH 0.5 M Na2SO4, 50 mM NaOH 1.0 M NaCl, 0.1 M

H3PO4, 6 M 10 mM NaOH. 10

2. 5 PH7-8

MabSelect SuRe

1. 3

2. 0.1-0.5 M NaOH 2 10-15

3. 5 PH7-8
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1. 0.1%TritonX-100

2. 5 PH7-8

3. 3-4 70% 30%2-

5 PH7-8

20%

3-4 70% 30%2-

HiTrap IgY Puri cation HP HiTrap IgM Puri cation HP

Sepharose High Performance 2- A1.9 2- IgY

IgM

PH

HiTrap IgY Puri cation HP

2-

2-mercaptopyridine Sepharose

High Performance

6%

5ml 100mg IgY

34um

3

5 ml/min

20 ml/min

3-11

2-13

5ml

20%

4ºC to 8ºC

HiTrap IgM Puri cation HP

2-

2-mercaptopyridine Sepharose

High Performance

6%

5mg

IgM

34um

3

1 ml/min

4 ml/min

3-11

2-13

1ml

20%

4ºC to 8ºC

1. IgG PH 3 PH

A 1.9 HiTrap IgY Puri cation HP HiTrap IgM Puri cation HP
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2

Lowry Bradford Bradford

Lowry

SDS PAGE

SDS PAGE

6×SDS PAGE 0.35 M Tris-HCl (pH 6.8), 10.28% (w/v) SDS, 36% (v/v)

0.6 M DTT (or 5% 2- ), 0.012% (w/v) 0.5ml -80°C

1 5 10ul 2ul

2 Vortex 90°C 100°C 5

3 SDS PAGE

4 (Coomassie Blue R Tablets) (PlusOne Silver Staining Kit

SDS PAGE A2.1

5 36–200

7.5% 24-200

10% 14-200

12.5% 14-100

15% 14-60

5–15% 14-200

5–20% 10-200

10–20% 10-150

A2.1 SDS PAGE
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80-6013-88

Western-Blot SDS PAGE

1 SDS PAGE

2

ECL™, ECL Plus, ECL Advance™, Hybond™ ECL, Hybond P

ECL Plex™, Hybond LFP™

3

80-6013-88

ELISAs

Biacore™ systems
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( )

A G Sepharose

SDS-PAGE

A G IgG Fc A G Sepharose

Protein A Sepharose High Performance Protein G Sepharose High Performance

96 nProtein A Sepharose 4 Fast Flow Protein G Sepharose 4

Fast Flow A Sepharose IgG 20-

30mg G Sepharose IgG 25mg

GE Healthcare Immunoprecipitation Starter Pack ( A3.1)

nProtein A Sepharose 4 Fast Flow (2 ml) Protein G Sepharose

4 Fast Flow (2 ml)

A3.1 Immunoprecipitation Starter Pack
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3.2

Immunoprecipitation Starter Pack

3.1

NP-40 (IGEPALTM CA-630) RIPA

DNA

(0 to 1 M) (0.1% to

2%) (0.01% to 0.5%) PH 6 9

Low salt

NP-40 (IGEPAL CA-630)

RIPA

High salt

PBS

1% IGEPAL CA-630, 50 mM Tris, pH 8.0, 1

mM PMSF

150 mM NaCl, 1% IGEPAL CA-630, 50 mM

Tris, pH 8.0,1 mM PMSF

150 mM NaCl, 1% IGEPAL CA-630, 0.5%

sodium

deoxycholate (DOC), 0.1% SDS, 50 mM Tris,

pH 8.0,1 mM PMSF

500 mM NaCl, 1% IGEPAL CA-630, 50 mM

Tris, pH 8.0,1 mM PMSF

1 mM KH2PO4, 10 mM Na2HPO4, 137 mM

NaCl,2.7 mM KCl, pH 7.4

50 mM Tris, pH 8.0

1% SDS, 100 mM DTT, 50 mM Tris, pH 7.5

+

++

+++

++++

A3.1
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A3.2 Protein A HP SpinTrap spin columns Protein A HP MultiTrap 96-well

A G Trap Protein A HP SpinTrap, Protein G HP SpinTrap, Protein A HP MultiTrap

Protein G HP MultiTrap

A3.2

Protein A Sepharose High

Performance Protein G Sepharose High Performance

SDS

PAGE

Protein A Sepharose High Performance

Protein G Sepharose High Performance

A G

Immunoprecipitation Starter Pack Protein A Protein G HP

SpinTrap MultiTrap www.gelifesciences.com/protein-puri cation
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HiTrap

.

A4.1 HiTrap A B
C

1

2

3 5

4 0.2 1 ml/min

(1 ml ) 0.5 5 ml/min (5 ml )

5 5 10

2 ml/min (1 ml ) 5 10 ml/min (5 ml )

6 5 10ml 0.2 1 ml/min (1 ml )

0.5 5 ml/min (5 ml )

7 3 5

* 1 ml HiTrap 1 ml/min 30 /min ;

5 ml HiTrap 5 ml/min 120 /min

A B C
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ÄKTAprime plus

ÄKTAprime plus HiTrap IgG IgM IgY

500ml

1 ÄKTAprime plus

2

3

4

A4.2 ÄKTAprime plus A B C D

A B

CD
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5

GE Healthcare

96

1 5 15cm

2

5

3

A5.1“ ”

1

2

1 2ml

3
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GE Healthcare

4

5

6

7

8 XK 16/20 15ml/min

9 3

75

10

11

12

13

20

4 1

Tricorn XK

5.1
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PD-10

GE Healthcare

www.gelifesciences.com/protein-puri cation

mm mm ml cm

Tricorn 5/20 5 20 0.31–0.55 1.6–2.8

Tricorn 5/50 5 50 0.90–1.14 4.6–5.8

Tricorn 10/20 10 20 1.26–2.20 1.6–2.8

Tricorn 10/50 10 50 3.61–4.56 4.6–5.8

Tricorn 10/100 10 100 7.54–8.48 9.6–10.8

XK 16/20 16 20 5–31 2.5–15.0

XK 16/40 16 40 45–70 22.5–35

XK 26/20 26 18 5.3–66 1–12.5

XK 26/40 26 40 122–186 23–35

XK 50/20 50 18 0–274 0–14

XK 50/30 50 30 265–559 13.5–28.5

Disposable PD-102 15 7.4 8.3 4.8–5.0

A5.1

1. Tricorn XK
2. LabMate Bu er Reservoir 25ml
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6

1

2 -20°C -70°C

3

4 PH

5 4°C

24 0.01%

1 4M

2 50

3

4

IgG3 4°C
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7
(cm/h) (ml/min)

(cm/h)

(ml/min) (cm/h) (ml/min)

(cm/h) (ml/min)
(ml/min) (cm/h)× /60 y×p×d2/240

y (cm/h)

d cm

XK 16/70 1.6cm 150cm/h

Y = = 150 cm/h

d = = 1.6 cm

(ml/min) (cm/h)× /60 5.03 ml/min

(ml/min) (cm/h)

(cm/h) (ml/min)×60/ 240Z/ p×d2

Z (ml/min)

d

Tricorn 5/50 ( 0.5 cm) 1 ml/min

Z (ml/min) 1 ml/min

d 0.5 cm

(cm/h) (ml/min)×60/ 240Z/ p×d2 305.6 cm/h

1 ml/min = 30 /min HiTrap 1 ml

5 ml/min = 120 /min HiTrap 5 ml



148

8

g/mol 1ug 1nmol

10000 100 pmol; 6× 1013 10 g

50000 20 pmol; 1.2× 1013 50 g

100000 10 pmol; 6.0× 1012 100 g

150000 6.7 pmol; 4.0× 1012 150 g

1mg/ml A280

IgG 1.35

IgM 1.20

IgA 1.30

Protein A 0.17

Avidin 1.50

Streptavidin 3.40

Bovine Serum Albumin 0.70

1 kb of DNA = 333 = 37 000 g/mol

270 bp DNA = 10 000 g/mol

1.35 kb DNA = 50 000 g/mol

2.70 kb DNA = 100 000 g/mol

120g/mol

MPa psi 1 MPa = 10 bar = 145 psi
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9

AC

PH

A9.1

Sepharose 4 Fast Flow

A9.1

18-1132-29

18-1022-29

Column volumes [cv]

begin sample
application

change to
elution buffer

x cv 2–5 cv
>1
cv2 cv 2–3 cv

equilibration regeneration of media
adsorption of
sample and

wash of
unbound material

wash
away

unbound
material

elute
bound

protein(s)

ecnabrosbA
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IEX

PH

NaCl

A9.2

A9.2

PH PH

PH

PH A9.3

]lCa
N[

Column volumes [cv]
0

1 M
–4 cv

equilibration re-equilibrationgradient
elution

sample
application

unbound molecules elute
before gradient begins

wash

high salt wash

tightly bound
molecules
elute in high
salt wash

5 cv
5 cv

10–20 cv

Selectivity
pH of mobile phase

V V V

Cation

Anion

pH0

+

-

V

VVVV

Abs Abs Abs Abs

egrahcten
ecafruS

Abs Abs Abs Abs

9.3 PH
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1 HiTrap IEX Selection Kit

2 0.5-1

3

4

A9.4

A9.4

18-1132-29

11-0004-21

HIC

1.5M

A9.5

]lCa
N[

Column volumes [cv]

5 cv
5 cv

2–4 cv

2–4 cv

equilibration re-equilibration

sample
injection
volume

unbound
molecules

elute

tightly bound
molecules

elute

elution of
unwanted
material

elution
of target
molecule

4 cv

high salt wash
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50

PH

A9.5

1

HiTrap HIC Selection Kit RESOURCE HIC Test Kit

0 100 B B

1M

2

3

4 PH

A9.6

9.6

]etaflus
muino

m
ma[

Column volumes [cv]

4 cv

0

1 M

5 cv

10–15 cv

unbound molecules elute
before gradient begins

equilibration re-equilibrationgradient
elution

sample
application salt free wash

tightly bound molecules
elute in salt free conditions

Column volumes [cv]

5 cv

2–4 cv

equilibration re-equilibration

sample
injection
volume

unbound
molecules

elute

tightly bound
molecules

elute

elution of
unwanted
material

elution
of target
molecule

5 cv

salt free wash

]etaflus
muino

m
ma[

2–4 cv
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18-1132-29

11-0012-69

GF

A9.7

A9.7

18-1132-29

18-1022-18

RPC

A9.8

Column volumes (cv)

ecnabrosba
V

U

sample
injection
volume

equilibration

high
molecular

weight

intermediate
molecular weight

low
molecular

weight

1 cv
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A9.8

1

2 0 100

3

4

5

18-1132-29

11-0012-69

Column volumes [cv]

10–15 cv

2–4 cv

2 cv
5 cv

wash out unbound molecules
before elution begins

0

100%

]AFT
%1.0/

NC
HC[

3
sample

application re-equilibrationcolumn
equilibration

gradient
elution

clean after
gradient
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Ab Bu er Kit

Ab SpinTrap

Benzamidine Sepharose 4
Fast Flow (high sub)
Blue Sepharose 6 Fast Flow

Capto adhere

Capto MMC
Capto Q
Capto S
Chelating Sepharose Fast Flow
Disposable PD-10 Desalting Columns

ECL
ECL Advance
ECL Plex

ECL Plus
HiLoad 16/10 PHenyl Sepharose HP
HiLoad 16/60 Superdex 200 pg

HiLoad 16/60 Superdex 75 pg
HiLoad 26/60 Superdex 200 pg

HiLoad 26/60 Superdex 75 pg
HiPrep 26/10 Desalting

HiTrap Blue HP
HiTrap Butyl FF
HiTrap Desalting
HiTrap HIC Selection Kit
HiTrap IEX Selection Kit
HiTrap IgM Puri cation HP
HiTrap IgY Puri cation HP

HiTrap MabSelect

HiTrap MabSelect SuRe

HiTrap MabSelect Xtra
HiTrap NHS-activated HP
HiTrap Octyl FF
HiTrap PHenyl FF (high sub)
HiTrap PHenyl FF (low sub)
HiTrap PHenyl HP

HiTrap Protein A HP

HiTrap Protein G HP

HiTrap rProtein A FF

HiTrap SP HP
Hybond ECL
Hybond LFP
Hybond P
Immunoprecipitation Starter Pack
MabSelect

50, 57, 59, 62, 69,
73, 75, 78, 83
45, 46, 50, 54,
56–58, 132

150

106, 107

48, 109–110,
126–1 7
109
110, 127
127
109
25, 26, 33, 41–42,46

138
138
138

138
123
46, 89, 109, 119, 121

46
46, 109

46
25, 27, 29, 31-32,
33, 46, 122
107–108
106
25, 27–30, 31, 46
106, 123, 153
152
95–97, 136
97–99, 136

46, 68, 85, 89–92,
135
46, 68, 85, 92–94,
122, 135
46, 69, 85, 89–92, 135
100, 101–104
106
106
106
106

46, 68, 69, 76–79,
96, 131
46, 50, 54, 60–64,
66, 96, 120, 131
46, 68, 69, 79,
81–84, 96, 118–119,
120, 131
111
138
138
138
139–140
44, 46, 67–68,
70, 84–87, 127,
134–135

MabSelect SuRe

MabSelect Xtra

MabTrap Kit

NHS-activated
Sepharose 4 Fast Flow
nProtein A Sepharose 4
Fast Flow
PD MidiTrap G-25
PD MiniTrap G-25
PD MultiTrap G-25
PD SpinTrap G-25
PHenyl Sepharose 6 Fast
Flow
Protein A HP MultiTrap
Protein A HP SpinTrap
Protein A Sepharose
High Performance
Protein G HP MultiTrap
Protein G HP SpinTrap
Protein G Sepharose 4
Fast Flow
RESOURCE HIC Test Kit
rProtein A Sepharose 4
Fast Flow
SP Sepharose Fast Flow
rProtein A Sepharose 4
Fast Flow
SP Sepharose Fast Flow
Superdex 200 10/300 GL
Superdex 200 5/150 GL
Superdex 75 10/300 GL
Superdex 75 5/150 GL
Tricorn accessories
Tricorn empty columns

XK empty columns

ÄKTAcross ow

ÄKTAdesign
ÄKTAexplorer
ÄKTAFPLC
ÄKTApilot
ÄKTAprime
ÄKTAprime plus

ÄKTAprocess

ÄKTApuri er

ÄKTAxpress

44, 46, 67–68,
84–87, 127
44, 46, 67, 69,
84–85, 87–89, 127,
134–135
46, 50, 63–66, 131

101

44, 46, 67, 68, 70–72, 79, 130,
139
25, 26, 33, 39–41, 46
25, 26, 33, 37–38, 39, 46
25, 26, 33, 34, 35–36, 46
25, 26, 33, 34, 37, 46
127

46, 68, 69, 72–74, 133, 141
46, 68, 69, 74–76, 133, 141
67, 72, 74, 76, 131, 133, 139

46, 50, 54–56, 132, 141
46, 50, 58-60, 132, 141
44, 46, 50–54, 129, 139

116, 123, 153
44, 46, 68, 70, 79–81, 82, 111,
130–131
127
44, 46, 68, 70, 79–81, 82, 111,
130–131
127
46, 47, 109, 110
46
46
46
86–89
44, 50, 51, 68, 70, 71, 79, 80,
86, 87, 144, 146
44, 50, 51, 68, 70,
71, 79, 80, 144, 146
115

60, 63, 78, 84, 113–115, 118
47, 90, 92, 110, 113, 114, 115
118–119
115
107
29–30, 32. 113, 115,
10, 11, 143
115

115

89, 114, 115, 122
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GST

HiTrap

ÄKTAdesign

——

Ab SpinTrap/Ab Bu er Kit

Protein A HP MultiTrap/Protein A HP SpinTrap/Bu er kit

Protein G HP MultiTrap/Protein G HP SpinTrap/Bu er kit

HiTrap rProtein A FF/HiTrap Protein A HP/HiTrap Protein G HP

MabTrap Kit

HiTrap MabSelect Sure/HiTrap MabSelect Xtra/HiTrap MabSelect

nProtein A Sepharose 4 Fast Flow

rProtein A Sepharose Fast Flow

Protein G Sepharose 4 Fast Flow

HiTrap IgM Puri cation HP

HiTrap IgY Puri cation HP

Immunoprecipitation Starter Pack

HiPrep Desalting/HiTrap Desalting

PD-10 Desalting Columns/PD MidiTrap G-25/PD MiniTrap G-25,

PD SpinTrap G-25, and PD MultiTrap G-25

18-1022-29

28-9095-31

18-1142-75

18-1157-58

18-1022-18

11-0012-69

11-0004-21

18-1132-29

80-6429-60

80-6013-88

18-1121-86

18-1129-81

18-1124-19

18-1127-31

18-1173-49

28-9090-94

18-1165-33

18-1155-49

28-9020-30

28-9067-89

28-9067-90

11-0035-58

18-1034-14

11-0034-90

18-1125-19

18-1113-94

18-1012-91

18-1127-43

18-1127-42

18-1141-04

28-9137-87

28-9267-48

28-9267-48
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Protein G HP MultiTrap

Protein G HP SpinTrap

Ab SpinTrap

HiTrap Protein G HP

MAbTrap Kit

Protein A HP MultiTrap

Protein A HP SpinTrap

HiTrap Protein A HP

HiTrap rProtein A FF

HiTrap MabSelect

HiTrap MabSelect SuRe

HiTrap MabSelect Xtra

Immunoprecipitation Starter Pack

Protein A Sepharose 4 Fast Flow

Protein G Sepharose 4 Fast Flow

HiTrap IgY Puri cation HP

HiTrap IgM Puri cation HP

HiTrap NHS-activated HP

HiTrap Blue HP

Ab Bu er Kit

4× 96-well plates

16 columns

5× 1 ml

5× 1 ml

2× 1 ml

1× 5 ml

5× 5 ml

HiTrap Protein G HP (1 × 1 ml),

accessories,pre-made bu ers for

10 puri cations

4× 96-well plates

16 columns

5× 1 ml

2× 1 ml

1× 5 ml

5× 5 ml

5× 1 ml

2× 1 ml

1× 5 ml

5× 5 ml

5× 1 ml

1× 5 ml

5× 5 ml

5× 1 ml

1× 5 ml

5× 5 ml

5× 1 ml

1× 5 ml

5× 5 ml

2× 2 ml

1× 5 ml

5× 1 ml

5× 1 ml

1× 5 ml

5× 1 ml

1× 5 ml

10 × stock solutions of binding,

b u f f e r, e l u t i o n b u f f e r, a n d

neutralization bu er

28-9031-35

28-9031-34

17-0404-01

17-0404-01

17-0404-03

17-0405-01

17-0405-03

17-1128-01

28-9031-33

28-9031-32

17-0402-01

17-0402-03

17-0403-01

17-0403-03

17-5079-01

17-5079-02

17-5080-01

17-5080-02

28-4082-53

28-5042-55

28-4082-56

11-0034-93

11-0034-94

11-0034-95

28-4082-58

28-4082-60

28-4082-61

17-6002-35

17-5111-01

17-5110-01

17-0716-01

17-0717-01

17-0412-01

17-0413-01

28-9030-59
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Protein G Sepharose 4 Fast Flow

nProtein A Sepharose 4 Fast Flow

rProtein A Sepharose 4 Fast Flow

Protein A Sepharose CL 4B

MabSelect

MabSelect SuRe

MabSelect Xtra

NHS-activated Sepharose Fast Flow

CNBr-activated Sepharose 4 Fast Flow

Chelating Sepharose Fast Flow

Blue Sepharose 6 Fast Flow

Benzamidine Sepharose 4 Fast Flow

(high sub)

HiTrap IEX Selection Kit

HiTrap Q XL 1 ml

HiTrap SP XL 1 ml

HiTrap ANX FF (high sub) 1 ml

HiTrap DEAE FF 1 ml

HiTrap CM FF 1 ml

HiTrap Q FF 1 ml

HiTrap SP FF 1 ml

HiTrap Q HP

HiTrap SP HP

SP Sepharose Fast Flow

Capto Q

Capto S

Capto MMC

Capto adhere

5 ml

25 ml

5 ml

25 ml

5 ml

25 ml

1.5 g

25 ml

25 ml

25 ml

25 ml

10 g

50 ml

50 ml

25 ml

7× 1 ml

5× 1 ml

5× 5 ml

5× 1 ml

5× 5 ml

25 ml

25 ml

25 ml

25 ml

25 ml

17-0618-01

17-0618-0

17-5280-01

17-5280-04

17-1279-01

17-1279-0

17-0780-01

17-5199-01

17-5438-01

17-5269-07

17-0906-01

17-0981-01

17-0575-01

17-0948-01

17-5123-10

17-6002-33

17-1153-01

17-1154-01

17-1151-01

17-1152-01

17-0729-10

17-5316-10

17-5441-10

17-5317-10

17-5444-10
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HiTrap HIC Selection Kit

HiTrap Phenyl HP

HiTrap Phenyl FF (low sub)

HiTrap Phenyl FF (high sub)

HiTrap Butyl HP

HiTrap Butyl FF

HiTrap Butyl-S FF

HiTrap Octyl FF

RESOURCE HIC Test Kit

SOURCE 15 ETH

SOURCE 15ISO

SOURCE 15 PHE

HiTrap Phenyl FF (high sub)

HiTrap Phenyl FF (low sub)

HiTrap Phenyl HP

HiTrap Butyl FF

HiTrap Octyl FF

HiLoad 16/10 Phenyl Sepharose HP

HiLoad 26/10 Phenyl Sepharose HP

Phenyl Sepharose 6 Fast Flow (high sub)

Phenyl Sepharose 6 Fast Flow (low sub)

Phenyl Sepharose High Performance

HiTrap Desalting

Disposable PD-10 Desalting Columns

PD SpinTrap G-25

PD MultiTrap G-25

PD MiniTrap G-25

PD MidiTrap G-25

HiPrep 26/10 Desalting

7× 1 ml

3× 1 ml

5× 1 ml

5× 5 ml

5× 1 ml

5× 5 ml

5× 1 ml

5× 5 ml

5× 1 ml

5× 5 ml

5× 1 ml

5× 5 ml

1× 20 ml

1× 53 ml

25 ml

25 ml

75 ml

5× 5 ml

30 columns

50 columns

4× 96-well plates

50 columns

50 columns

1× 53 ml

28-4110-08

17-1187-01

17-1355-01

17-5193-01

17-1353-01

17-5194-01

17-1351-01

17-5195-01

17-1357-01

17-5197-01

17-1359-01

17-5196-01

17-1085-01

17-1086-01

17-0973-10

17-0965-10

17-1082-01

17-1408-01

17-0851-01

28-9180-04

28-9180-06

28-9180-07

28-9180-08

17-5087-01
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MiniSpin Adapter

MidiSpin Adapter

PD-10 Spin Adapter

LabMate PD-10 Bu er Reservoir

Collection plate 500 μl ( V-bottom)

Superdex200 10/300 GL

Superdex 75 10/300 GL

Superdex 200 5/150 GL

Superdex 75 5/150 GL

HiLoad 16/60 Superdex 200 pg

HiLoad 26/60 Superdex 200 pg

HiLoad 16/60 Superdex 75 pg

HiLoad 26/60 Superdex 75 pg

HiLoad 16/60 Superdex 30 pg

HiLoad 6/60 Superdex 30 pg

Western blotting

Hybond P, 20× 20 cm

Hybond ECL, 20× 20 cm

Hybond LFP, 20× 20 cm

ECL Western Blotting Detection Reagents

ECL Plus Western Blotting Detection

Reagents

ECL Advance Western Blotting Detection

Kit

ECL Plex Western Blotting Combination

Pack (Cy™3, Cy5, Hybond ECL)

ECL Plex Western Blotting Combination

Pack (Cy3, Cy5, Hybond ELFP)

Tricorn 5/20

Tricorn 5/50

Tricorn 10/20

Tricorn 10/50

Tricorn 10/100

10

10

10

10

5× 96 well plates

1× 24 ml

1× 24 ml

1× 3 ml

1× 3 ml

1× 120 ml

1× 320 ml

1× 120 ml

1× 320 ml

1× 120 ml

1× 320 ml

10 sheets

10 sheets

10 sheets

for 1000 cm2

for 1000 cm2

for 1000 cm2

for 1000 cm2

for 1000 cm2

1

1

1

1

1

28-9232-43

28-9232-44

28-9232-45

18-3216-03

28-4039-43

17-5175-01

17-5174-01

28-9065-61

28-9205-04

17-1069-01

17-1071-01

17-1068-01

17-1070-01

17-1139-01

17-1140-01

RPN2020F

RPN2020D

RPN2020LFP

RPN2109

RPN2132

RPN2135

RPN998

RPN999

28-4064-08

28-4064-09

28-4064-13

28-4064-14

28-1065-15

Tricorn O

M6 FPLC
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XK 16/20

XK 16/40

XK 26/20

XK 26/40

XK 50/20

XK 50/30

Empty Disposable PD-10 Desal t ing

columns

Tricorn 10 Coarse Filter Kit

Tricorn Packing Connector 10-10

Glass Tube 10/100

Glass Tube 10/300

Tricorn 10 Bottom Unit

Packing Connector XK 16

Packing Connector XK 26

1

1

1

1

1

1

50

1

1

1

1

1

1

1

18-8773-01

18-8774-01

18-1000-72

18-8768-01

18-1000-71

18-8751-01

17-0435-01

11-001 -54

18-1153-23

18-1153-15

18-1153-18

18-1153-10

18-1153-44

18-1153-45

XK AK TEFZEL (0.8 mm i.d. for XK 16 and XK 6 columns, 1. mm i.d. for XK 50 columns M6

(XK 16 and XK 6 only
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