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2
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Pure denatured
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Pure tagged
protein

Pure tagged
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Refolding
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with a higher concentration
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cell protein

denatured tagged protein

Fig 2. General purification workflow for histidine-tagged proteins (assumes use of Ni2+-charged affinity media, but other metal-ion-
charged media follow the same workflow).
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Ni2+

6M 8M

1
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1

Ni2+

Zn2+ Co2+

4

Ni Sepharose High Performance Ni Sepharose 6 Fast Flow Ni2+

GE Healthcare 11-0008-86
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280nm

HiTrap Desalting, PD-10 Desalting

HiPrep 26/10 Desalting

pH 2.5-7.5 pH pH4

Ni2+ pH

EGTA EDTA

HiTrap Desalting, PD-10 Desalting or HiPrep 26/10 desalting

4OC 7000-8000×g 10min 1000-1500×g1.

30min

2.

5-10ml3.

4

4a. 0.2mg/ml 20ug/ml DNase 1mM MgCl2 1mM PefablocTM SC

PMSF 4oC 30min

4b. 10min French press

5

HisTrap FF
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5. pH
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10 Ni

10 Ni Sepharose 9

Ni Sepharose High Performance

Ni Sepharose 6 Fast Flow
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9
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/

- -

ÄKTA

design

+

Purification using precharged media
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included
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HisTrap FF crude Kit
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an automated
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What
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requirements
?
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Batch
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Ni Sepharose High Performance

Ni Sepharose High Performance 6% 34 m

Ni2+ Ni2+

Ni2+

Ni Sepharose High Performance 6M 8M

1 pH

Ni Sepharose High Performance

Ni Sepharose High Performance 1

Ni Sepharose High Performance 20% 25ml

100ml

11 Ni2+ Ni Sepharose High Performance

4

Sepharose High Performance XK TricornTM

1.0bar 0.1MPa 3.5bar 0.35MPa

5ml/min XK16/20 2ml/min Tricon 10/100

9ml/min XK16/20 3.6ml/min Tricon 10/100
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1.

2.

3.

4.

5.

36.

7.

8.

9.

10.

75%

26

pH

4

0.22 0.45μm

DNase/RNase

20mM 0.5M 20-40mM pH7.4

20-40mM

20mM 0.5M 500mM pH7.4
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0.45μm

280nm

20-40mM 500mM

pH 4.5 pH 4.0

20% 5 50-100cm/h1.

6

150cm/h 5 102.

3.

4.

55.

20

5-106.

1

HiTrap Desalting, PD-10 Desalting HiPrep 26/10 Desalting

Ni Sepharose /

Ni2+

Ni Sepharose High Performance

Ni Sepharose Ni2+

IMAC

Ni
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5 20%1.

52.

103.
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Ni Sepharose 6 Fast Flow

Ni Sepharose 6 Fast Flow 90 m

Ni2+ Ni2+ Ni2+

Ni Sepharose 6 Fast Flow

Ni

Sepharose 6 Fast Flow 1

12 Ni Sepharose 6 Fast Flow

PD-10 Ni Sepharose 6 Fast Flow /

PD-10 Ni Sepharose 6 Fast Flow

66 His GraviTrap 11-0008-86

Ni Sepharose 6 Fast Flow 20% 5,25,100 250ml

4

Sepharose High Performance XK Tricon

0.5bar 0.05MPa 1.5bar 0.15MPa

2.5ml/min XK16/20 0.9ml/min Tricon 10/100

8.7ml/min XK16/20 4.7ml/min Tricon 10/100
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1.

2.

3.

4.

5.

36.

7.

8.

9.

10.

75%

26

pH

4

0.22 0.45μm

DNase/RNase

20mM 0.5M 20-40mM pH7.4

20-40mM

20mM 0.5M 500mM pH7.4

0.45μm

280nm
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20-40mM 500mM

pH 4.5 pH 4.0

20% 5 50-100cm/h1.

6

150 cm/h 5 102.

3.

4.

55.

20

5-106.

1

Hitrap Desalting, PD-10 Desalting HiPrep 26/10 Desalting

Ni Sepharose /

Ni2+

Ni Sepharose High Performance

Ni Sepharose Ni2+

IMAC

Ni
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5 20%1.

52.

103.

/

26

pH

4

0.22 0.45μm

DNase/RNase

20mM 0.5M 20-40mM pH7.4

20-40mM

20mM 0.5M 500mM pH7.4

280nm

20-40mM 500mM

pH 4.5 pH 4.0
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PD-10

20%1.

2.

PD-103.

1.

2.

500×g 5 Ni Sepharose 6 Fast Flow3.

5ml4.

3 500×g 55.

4 56.

7.

50%8.

50% Ni Sepharose 6 Fast Flow1.

40mg/ml 1ml 50% 20mg

Ni Sepharose 6 Fast Flow 12.

Ni Sepharose 6 Fast Flow PD-103.

2 5 0.5ml Ni Sepharose 6 Fast4.

Flow 1 50% 1-2.5ml

4 45.

280nm SDS-PAGE6.
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Ni Sepharose /

Ni2+

Ni Sepharose 6 Fast Flow

Ni Sepharose Ni2+

IMAC

Ni

5 20%1.

52.

103.

G3
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His MultiTrap HP His MultiTrap FF 96

His MultiTrap HP His MultiTrap FF 96

Ni Sepharose High Performance Ni Sepharose 6

Fast Flow

His MultiTrap HP His MultiTrap FF 500 l 10%Ni Sepharose High

Performance Ni Sepharose 6 Fast Flow 50 l

20% 1mg 0.8mg

His MultiTrap HP His MultiTrap FF 1 Ni2+

6M 8M

His MultiTrap HP His MultiTrap FF

Ni Sepharose

MultiTrap HisTrap 1ml 5ml

Fast Flow High Performance

13 His MultiTrap HP His MultiTrap FF 96

26
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20mM 0.5M 20-40mM pH7.4

20-40mM

20mM 0.5M 500mM pH7.4

4

961.

2.

3.

4.

5.

500×g 26.

500 l 500×g 27.

500 l 500×g 28.

7

500 l

His MultiTrap

700×g

600 l 31.

100×g 42.

500 l 500×g 23.

200 l 14.
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50 100 l

5. 500×g 2

280 0.1

1. 96

2.

3.

4.

5. -0.15bar 96

6. 500 l

7. 500 l 5

7

500 l

His MultiTrap

-0.5bar

1. 600 l 3

2. -0.15bar

-0.30bar 5
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3. 500 l 2 -0.15bar

4. 200 l 1

50 100 l

5. -0.15bar

280 0.1

His MultiTrap FF

96 His MultiTrap HP His MultiTrap FF

His MultiTrap FF 8 6

GlpG EM29 EM43 SDS-PAGE

14 Mutitrap 96

14 A His MultiTrap FF EM29 EM43

1 2 B EM29 8 His

MultiTrap FF SDS-PAGE 1 2

Mr
97 000

66 000

45 000
30 000

20 100

14 400

96-well filter plate: His MultiTrap FF
Sample: Six E. coli lysates containing histidine-tagged membrane proteins: probable transporter, ion transporter,

putative transferase, regulatory protein, GlpG protein, and cation transporter; GlpG protein (EM29)
and cation transporter (EM43) are shown here

Sample preparation: Chemical and freeze/thaw lysis
Sample volume: 100 μl/well
Elution method: Centrifugation
Elution volume: 3 × 50 μl/well
Lysis buffer: 20 mM sodium phosphate, pH 7.4, 100 mM sodium chloride, 20 mM imidazole, 0.5 mM TCEP,

5 U/ml Benzonase™ Nuclease, 1 mg/ml lysozyme, EDT A-free protease inhibitor cocktail,
1% to 2% detergent , and 1X BugBuster™ Protein
Extraction Reagent , 25 U/ml Benzonase Nuclease, 1 kU/ml rLysozyme™ Solution, and 2X Complete Protease
Inhibitor Cocktail Tablet solution

Binding buffer: 20 mM sodium phosphate, pH 7.4, 500 mM sodium chloride, 20 mM imidazole, 0.5 mM TCEP, 1–2% detergent
Wash buffer: 20 mM sodium phosphate, pH 7.4, 500 mM sodium chloride, 40 mM imidazole, 0.5 mM TCEP, 0.03% DDM,

1–2% detergent
Elution buffer: 20 mM sodium phosphate pH 7.4, 500 mM sodium chloride, 500 mM imidazole, 0.5 mM TCEP, 0.03% DDM,

1–2% detergent
Detergents: 1% Fos-Choline 12 (FC12), 1% undecyl maltoside (UDM), 1% dodecyl maltoside (DDM), 1% Cymal-5,

1% Cymal-6, 2% octyl glucoside (OG), 1% Triton™ X-100 (TX-100), 1% lauryl dimethylamine oxide (LDAO)
Data evaluation: Dot-blot analysis on nitrocellulose membrane. Histidine-tagged proteins were detected using

HisProbe™-HRP chemistry. SDS-PAGE with Coomassie staining

FC12

UDM
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Cymal 5

Cymal 6
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His SpinTrap

His SpinTrap

Ni Sepharose

High Performance His SpinTrap 1

15 His SpinTrap

His SpinTrap 4

10 1. 2ml 2.

3. 4.

His SpinTrap 10 His SpinTrap His

Buffer Kit His SpinTrap

His SpinTrap

15 16

16 30 60

1 2 3 4

Enzymatic
and
mechanical
cell lysis

Transfer
to sample
tubes Centrifugation

Collect
supernatant

Clarified sample

Enzymatic
and
mechanical
cell lysis

His SpinTrap column
purification

Unclarified sample

40 min 10 min

approx.
50 min

40 min 30–60 min 10 min

approx.
80–110 min

His SpinTrap column
purification
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26

His SpinTrap

2

20 50 11.

2a. 0.2mg/ml 20 g/ml DNase 1mM MgCl2 1mM Pefablac SC

PMSF 30

2b.

10

His SpinTrap

His Bu er Kit

20mM 500mM 20mM pH7.4

20mM 500mM 500mM pH7.4

20mM Tris-HCl 8M 500mM 5mM pH8.0 1-5mM beta-

20mM Tris-HCl 8M 500mM 500mM pH8.0 1-5mM beta-

20-40mM

500mM

pH 4.5 pH 4
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His SpinTrap 2

1 6

1.

2. 2 70-100×g EppendorfTM 5415R 24

1000rpm 30

3. 600 l 70-100×g 30

4. 4 600 l 70-100×g 30

1

5. 600 l 70-100×g 30

6. 200 l 70-100×g 30

200 l

His SpinTrap

His SpinTrap

GFP-(His)6 BL21 10

His SpinTrap

60mM Ni Sepharose High Performance

GFP-(His)6 800mM 500mM

10

SDS-PAGE 17

17 SDS-PAGE ExcelGelTM SDS Gradient8-18

GFP-(His)6

Column: His SpinTrap
Equilibration: 600 μl binding buffer
Sample application: 600 μl unclarified or clarified E. coli

BL-21 lysate containing 150 μg GFP-(His)6

Wash: 600 μl binding buffer
Elution: 2 × 200 μl elution buffer
Binding buffer: 20 mM sodium phosphate, 500 mM NaCl,

60 mM imidazole, pH 7.4
Elution buffer: 20 mM sodium phosphate, 500 mM NaCl,

800 mM imidazole, pH 7.4

Lanes
1. LMW markers
2. Unclarified sample, start material (diluted 1:10)
3. Clarified sample, start material (diluted 1:10)
4. Unclarified sample, eluted pool
5. Clarified sample, eluted pool

Mr
97 000

1 2 3 4 5

66 000

45 000

30 000

20 100

14 400
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HisTrap HP HisTrap FF

HisTrap HP HisTrap FF 1 5 HiTrap Ni Sepharose High

Performance Ni Sepharose 6 Fast Flow

ÄKTAdesign 8

HisTrap HP HisTrap FF

HisTrap 1 5 HisTrap

HP HisTrap FF

18 HisTrap HP HisTrap FF 1ml 5ml

HisTrap HP 1ml 5ml

26

pH

4

0.22 0.45 m

DNase/RNase

20mM 0.5M 20-40mM pH7.4

20-40mM

20mM 0.5M 500mM pH7.4

Equilibrate column
with

binding buffer

Apply sample
wash with

binding buffer

Waste Collect flowthrough

Elute
with

elution buffer

Collect fractions

3 min 5 to 15 min 2 min
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280nm

20-40mM 500mM

pH 4.5 pH 4.0

1.

2.

3 3 53.

5 1ml/min 1 5ml/min4.

5

0.2-1ml/min5.

1 0.5-5ml/min 5

5 106.

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

57.

10 20 1-2 ml/min 1

5-10ml/min 5

3 58.

1ml/min 30 HitTrap 1 5ml/min

120 HiTrap 5

1

Ni Sepharose /

Ni2+

HisTrap
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Ni Sepharose Ni2+

IMAC

Ni

5 20%1.

52.

103.
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1 HisTrap HP

10ml 0.67mg/ml Fv Fab

57P HisTrap 1ml BiacoreTM System 2000 14%

19B HisTrapHP 19A-C

19 A B C scFv57P

5000

0

10000

15000

20000

-5000

RU

.ffi
D.pseR

Reference cell
Sample cell
Response difference when reference cell is subtracted

200 400 600 800 1000 1200 1400 1600
Sec

500

400

300

200

100

0

91.5 92 93

pool

94 95 ml92.5 93.5 94.5

Elution buffer %
100

80

60

40

20

0

500

400

300

200

100

0

0 20 40 60 80 100 ml

Elution buffer %mAU

mAU

100

80

60

40

20

0

1

4
2

3 5

1 Inject

2

3 Start refolding using refolding buffer
4 Recondition of the system to native conditions
5 Start elution using native elution buffer

Washing the system first with native elution buffer and, second, washing
the system with native binding buffer. Note the column valve in bypass
mode. Third, start to equilibrate the column with native binding buffer.

Pooled fraction from purification of
refolded scFv 57P antibody fragment

Sample: Histidine-tagged, solubilized single chain Fv antibody fragment Fab 57,
10 ml (conc. 0.67 mg/ml) E. coli inclusion bodies

Column: HisTrap HP 1 ml
Solubilizing buffer: 20 mM Tris-HCl, 6 M Gua-HCl, 1 mM DTE, 1 mM Na2-EDTA, 0.1 mM Pefabloc, pH 7.5
Denatured binding buffer: 20 mM Tris-HCl, 5 mM imidazole, 0.5 M NaCl, 8 M urea, 1 mM DTE, 0.1 mM Pefabloc, pH 7.5
Refolding buffer: 20 mM Tris-HCl, 5 mM imidazole, 0.5 M NaCl, 0.5 M arginine-HCl, 1 mM reduced glutathione (GSH),

1 mM oxidized glutathione (GSSG), pH 7.5
Native binding buffer: 20 mM Tris-HCl, 10 mM imidazole, 0.5 M NaCl, pH 7.5
Native elution buffer: 20 mM Tris-HCl, 500 mM imidazole, 0.5 M NaCl, pH 7.5
Flow rate: 1 ml/min
System: ÄKTAexplorer 10

System: Biacore System 2000
Sensor surface: Immobilized peptide C16V”37” (tobacco

mosaic virus) with affinity to scFv57P
Blank surface: Immobilized with peptide with no affinity to

scFv57P
Yield: 14 % active protein from pooled fraction

C)

)B)A
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2 HisTrap HP

Man 26A Cellulomonas mi 100000

1ml HisTrap HP 20A SuperdexTM 200

95% B C

20 A HisTrap 1ml B Superdex200 30/100

C SDS-PAGE

Lanes
1. LMW markers
2. E. coli extract , start material
3. HisTrap HP flowthrough
4. Early elution fraction, HisTrap HP fraction
5. HisTrap HP, eluted pool
6. Superdex 200 10/300 GL, pool

A. Affinity chromatography (AC)
Sample: 10 ml E. coli extract with low-level expression of

a histidine-tagged mannanase, Man 26A, from
Cellulomonas fimi (Mr ~ 100 000)

Column: HisTrap HP 1 ml
Binding buffer: 20 mM sodium phosphate, 30 mM imidazole,

500 mM NaCl, pH 7.4
Elution buffer: 20 mM sodium phosphate, 500 mM imidazole,

500 mM NaCl, pH 7.4
Gradient: 25 ml linear gradient 30–300 mM imidazole
Flow rate: 1 ml/min
System: ÄKTAexplorer 100

B. Gel filtration (GF)
Sample: 0.5 ml concentrated sample from

HisTrap HP 1-ml column
Column: Superdex 200 10/300 GL
Buffer: PBS, pH 7.5
Flow rate: 0.5 ml/min
System: ÄKTAexplorer 100

GF

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0
mAU

0.0 5.0 10.0 15.0 20.0 25.0 30.0 ml
0

100

200

300

400

0.0 10.0 20.0 30.0 40.0 50.0 ml

AC

mAU

A280

Eluted pool

Mr

97 000

45 000

30 000

20 100

14 400

)B)A

C)

1 2 3 4 5 6

66 000
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3 HisTrap FF

MBP-(His)6 8,40,160mg

1ml HisTrap FF 5ml HisTrap FF 20mlHisPrep FF16/10

21A C SDS-PAGE

21D

88% MBP-

(His)6 5mM

HisPrep FF16/10

10 SDS-PAGE

22B

21 A 1mlHisTrap FF B 5mlHisTrap FF C 20mlHisPrep FF16/10

8 40 160mgMBP-(His)6 mg

D SDS-PAGE ExcelGel SDS 8 18 1ml

20ml

Columns: HisTrap FF 1 ml, HisTrap FF 5 ml,
HisPrep FF 16/10 (20 ml)

Sample: Histidine-tagged Maltose Binding Protein,
MBP-(His)6, in E. coli extract

Binding buffer: 20 mM sodium phosphate, 25 mM imidazole,
500 mM NaCl, pH 7.4

Elution buffer: 20 mM sodium phosphate, 500 mM imidazole,
500 mM NaCl, pH 7.4

Flow rates: HisTrap FF 1 ml: 1 ml/min
HisTrap FF 5 ml: 5 ml/min
HisPrep FF 16/10: 5 ml/min

Lanes
1. LMW markers
2. Start material
3. Eluted pool, HisTrap FF 1 ml
4. Eluted pool, HisTrap FF 5 ml
5. Eluted pool, HisPrep FF 16/10 (20 ml)

0.0 5.0 10.0 15.0 20.0 25.0 30.0 40.0 ml

mAU
4000
3500
3000
2500

2000
1500
1000

500
0

6.2 mg

HisTrap FF, 1-mlA280

0.0 50 100 150 ml

mAU
4000
3500
3000
2500
2000
1500
1000

500
0

33 mg

HisTrap FF, 5-mlA280

mAU
4000

3500
3000
2500

2000
1500

1000
500

0
0 100 200 300 500400 600 ml

149 mg

HisPrep FF 16/10, 20-ml

700

A280

1 2 3 4 5

Mr
97 000

66 000

45 000

30 000

20 100

14 400

A)

B)

C)

D)
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22 A 20ml HisPrep FF16/10 B 210ml AxiChromTM50 ÄKTA

explorer 100 HisPrep FF16/10 ÄKTApilot AxiChrom50

UNICORN HisPrep FF16/10 C

SDS-PAGE

Lanes
1. LMW markers
2. Sample loaded, E. coli extract
3. Flowthrough HisPrep FF 16/10 run 1
4. Wash HisPrep FF 16/10 run 1
5. Eluted pool HisPrep FF 16/10 run 1
6. Flowthrough HisPrep FF 16/10 run 2
7. Wash HisPrep FF 16/10 run 2
8. Eluted pool HisPrep FF 16/10 run 2
9. Flowthrough AxiChrom 50 run

10. Wash AxiChrom 50 run
11. Eluted pool AxiChrom 50 run
12. LMW markers

1 2 3 4 5 6 7 8 9 10 11 12

Mr
97 000
66 000

mAU

3000

2500

2000

1500

1000

500

0

0 100 200 300 400 ml

HisPrep FF 16/10

mAU

4000

3000

2000

1000

0

ml10000 2000 3000 4000

AxiChrom 50

45 000

30 000
20 100
14 400

C)A)

B)



58

HisTrapFF ÄKTAprime plus

HisTrap FF 1ml HisTrap HP 1ml

A1 20mM 0.5M 20mM pH7.4

B 20mM 0.5M 500mM pH7.4

0.45 m

500ml

20-40mM

26

pH

4

0.22 0.45 m

DNase/RNase

ÄKTAprime plus

A 8 B 21.

2.

7 1 UV3.

18mm4.

20

10ml 20+10

95 75ml
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40

5. 2 6

SuperloopTM Superloop

1

PrimeviewTM “controlled by prime”1.

OK “A nity puri cation any HiTrap”2.

OK

00.0ml 00.0

Affinity Purification

any HiTrap

23 A nity puri cation any HiTrap 47 +

3. OK

Reequili-
bration

Water wash
& priming

Elution

Priming

100

50

10 011 20 5 Min

Sample

% B

Equilibration
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24

1 Primeview “controlled by prime”

2 OK “His Tag puri cation HisTrap”

OK

00.0ml 00.0

His Tag Purification

HisTrap

25 His Tag puri cation HisTrap 74 +

3 OK

5 10 15 20 25 30 35 min

2.5

2.0

1.5

1.0

0.5

0

UV 280 nm
Programmed %B

100

80

60

40

20

0

% BAU280 Sample: Clarified homogenate of E. coli
expressing histidine-tagged protein

Column: HisTrap HP 1 ml
Binding buffer (port A1): 20 mM phosphate, 0.5 M NaCl,

20 mM imidazole, pH 7.4
Elution buffer (port B): 20 mM phosphate, 0.5 M NaCl,

0.5 M imidazole, pH 7.4

2 10 20 20 17 5 Min

100

50

Sample

Priming

Wash

Elution

Buffer wash

%B

Reequili-
bration

Equilibration
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time.

0 10 20 30 40 50 60 min

1.5

1.0

0.5

0

UV 280 nm
Programmed %B

100

80

60

40

20

0

% BAU280
Sample: Clarified homogenate of E. coli

expressing histidine-tagged protein
Column: HisTrap HP 1 ml
Binding buffer (port A1): 20 mM phosphate, 0.5 M NaCl,

20 mM imidazole, pH 7.4
Elution buffer (port B): 20 mM phosphate, 0.5 M NaCl,

0.5 M imidazole, pH 7.4

Fig 26. Typical result from gradient elution of a histidine-tagged protein.

26
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HisTrap FF crude

HisTrap FF crude Ni Sepahrose 6 Fast Flow

27 HisTrap FF crude

HisTrap FF crude

Ni Sepharose 6 Fast

Flow ÄKTAdesign

HisTrap FF crude

28 HisTrapFF crude IMAC

Enzymatic
and
mechanical
cell lysis

Transfer
the sample
to tubes Centrifugation

Collect the
supernatant

Filtration
of sample Purification run

Conventional IMAC

HisTrap FF crude
Enzymatic
and
mechanical
cell lysis Purification run

40 min 40 min
approx.
80 min

40 min 40–80 min 40 min

Approx.
120–160 min
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26

1. 5-10ml

4

0.2mg/ml 20 g/ml DNase 1mM MgCl2 1mM Pefablac SC

PMSF 30 4°C

2. 10 French Press 5

3.

4. pH pH

20mM 500mM 20-40mM pH7.4

20-40mM

20mM 500mM NaC 500mM pH7.4

20-40mM 500mM

280nm

pH 4.5 pH 4.0

1.

2.

3 53.
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5 1ml/min 1ml 5ml/min4.

5ml

5.

HisTrap FF crude 1ml 100ml

HisTrap FF crude 5ml 500ml

4OC

6. 5 10

7. 5

10 20

8. 3 5

1

ÄKTAdesign

0.5MPa 5bar 0.3 MPa 0.2 MPa

Ni Sepharose /

Ni2+

HisTrap FF crude

Ni Sepharose Ni2+

IMAC

Ni

5 20%1.

52.

103.
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1 HisTrap FF crude

HisTrap FF crude HisTrap FF

crude

29

SDS-PAGE

29 A HisTrap FF crude 5ml

B SDS-PAGE ExcelGel SDS Gradient8-18

Fig 29. (A) Purification of an unclarified sample of histidine-tagged Saccharomyces cerevisiae hydrolase expressed in P. pastoris on
HisTrap FF crude 5 ml. (B) SDS-PAGE under nonreducing conditions (ExcelGel SDS Gradient 8–18) shows the high purity obtained of the
low-level expression protein.

Column: HisTrap FF crude 5 ml
Sample: Unclarified lysate of YNR064c (Saccharomyces

cerevisiae hydrolase) expressed in P. pastoris
Sample volume: 130 ml
Binding buffer: 20 mM sodium phosphate, 500 mM NaCl,

75 mM imidazole, pH 7.4
Elution buffer: 20 mM sodium phosphate, 500 mM NaCl,

500 mM imidazole, 3 mM KCl, pH 7.4
Flow rate: 5 ml/min
System : ÄKTAexplorer 100

Lanes
1. LMW markers
2. Start material
3. Eluted pool (diluted 1:2)
4. Eluted pool (diluted 1:4)1 2 3 4

Mr

97 000
66 000

45 000

30 000

20 100

14 400

mAU

5000

4000

3000

2000

1000

0

0 10 20 30 40 ml

A)

B)
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2 1ml 5ml HisTrap FF crude

HisTrap FF crude 1ml 5ml MBP- His 6

8mg 40mg

1ml 5ml

SDS-PAGE /

30 A 1ml B 5mlHisTrap FF crude 1ml 5ml

6.3mg 35.2mg C SDS-PAGE ExcelGel SDS Gradient8-18

mAU

4000

3000

2000

1000

0

0 10 20 30 40 50 ml

HisTrap FF crude 1 ml
Column: HisTrap FF crude columns, 1 ml and 5 ml
Sample: Unclarified E. coli BL21 lysate containing

MBP-(His)6
Binding buffer: 20 mM sodium phosphate, 500 mM NaCl,

25 mM imidazole, pH 7.4
Elution buffer: 20 mM sodium phosphate, 500 mM NaCl,

500 mM imidazole, pH 7.4
Flow rate: HisTrap FF crude 1 ml: 1 ml/min

HisTrap FF crude 5 ml: 5 ml/min
System: ÄKTAexplorer 100

mAU

4000

3000

2000

1000

0
0 50 100 150 200 250 ml

HisTrap FF crude 5 ml

A)

B)

C)

Lanes
1. LMW markers
2. Start material (diluted 1:10)
3. Flowthrough, 1-ml column (diluted 1:10)
4. Flowthrough, 5-ml column (diluted 1:10)
5. Eluted pool 1-ml column (diluted 1:5)
6. Eluted pool 5-ml column (diluted 1:5)1 2 3 4 5 6

Mr

97 000

66 000

45 000

30 000

20 100

14 400
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3 HisTrap FF crude

HisTrap FF crude ÄKTAdesign ÄKTAxpress

ÄKTAxpress

UNICORN 31

MBP-(His)6 HisTrap FF crude 1ml

HiLoadTM16/60

Superdex 75 pg

SDS-PAGE 31B

HisTrap FF crude ÄKTAxpress

31 A ÄKTAexpress HisTrap FF

crude HiLoad 16/60 Superdex75 pg B SDS-PAGE

ExcelGel SDS Gradient8-18

Affinity chromatography (AC) conditions
Column: HisTrap FF crude 1 ml
Sample: Unclarified E. coli BL21 lysate containing

MBP-(His)6
Binding buffer: 20 mM sodium phosphate, 500 mM NaCl,

25 mM imidazole, pH 7.4
Elution buffer: 20 mM sodium phosphate, 500 mM NaCl,

500 mM imidazole, pH 7.4
Flow rate: 1 ml/min
System: ÄKTAxpress

mAU

2000

1500

1000

5000

0
0 50 100 ml

GFAC

Pooled
fractions (GF)

Eluted protein (AC)

A280

Conductivity

Lanes
1. LMW markers
2. Start material (diluted 1:20)
3. Flowthrough, HisTrap FF crude 1-ml (diluted 1:10)
4. Pool from HiLoad 16/60 Superdex 75 pg (diluted 1:2)1 2 3 4

Mr

97 000

66 000

45 000

30 000

20 100

14 400

Gel filtration (GF) conditions
Column: HiLoad 16/60 Superdex 75 pg
Buffer: 10 mM sodium phosphate, 140 mM NaCl,

2.7 mM KCl, pH 7.4
Flow rate: 1.5 ml/min
System: ÄKTAxpress

A)

B)
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HisTrap FF crude

HisTrap FF crude

3 HisTrap FF crude 1ml Ni Sepahrose 6 Fast Flow

5

10-12 Ni Sepahrose 6 Fast Flow

HisTrap FF crude

32 HisTrap FF crude

26

5 10ml1.

4

0.2mg/ml 20 g/ml DNase 1mM MgCl2 1mM Pefablac SC2.

PMSF 30 4°C

10 French Press 53.
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pH pH4.

3ml 8 0.24ml 2M

24ml pH pH7.4 7.6 20mM

0.5M 20mM

1ml 8 2ml 2M 8ml

pH pH7.4 7.6 20mM

0.5M 500mM

10 50ml

8 2M pH

pH7.4 7.6 20mM 500mM

24ml 8ml

10 50ml
8×pH7.4 2M pH7.4

mM ml ml ml
0
10
20
30
40
50
60
70
80
90
100
150
200
250
300
400
500

6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25

0
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
3.75
5.00
6.25
7.50
10.00
12.50

50ml
50ml
50ml
50ml
50ml
50ml
50ml
50ml
50ml
50ml
50ml
50ml
50ml
50ml
50ml
50ml
50ml
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Ni Sepharose /

Ni2+

HisTrap FF crude

Ni Sepharose Ni2+

IMAC

Ni

1. 5 20%

2. 5

3. 10

24ml1.

8ml2.

Luer3.

5ml4.

5-10ml5.

15ml6.

P-1 3ml/min

4°C

100ml

10ml7.

5ml 1ml8.

SDS-PAGE /9.

280nm

Hitrap Desalting HiPrep 26/10 Desalting PD-10 Desalting

1010.



71

1

5 40mM 500mM1.

pH pH7.4 7.6 10

Luer2.

5ml3.

5-10ml4.

15ml5.

P-1 3ml/min

4°C

100ml

10ml6.

5ml 1ml7.

5ml 60mM8.

1ml

7 89.

SDS-PAGE /10.

280nm

Hitrap Desalting HiPrep 26/10 Desalting PD-10 Desalting

1011.

1
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500mM

HisTrap FF crude

HisTrap FF crude 3 HisTrap FF crude 1ml

1.

2.

3.

SDS-PAGE4.

33 MBP-(His)6 HisTrap FF crude HisTrap FF crude 1ml

33 (A) HisTrap FF crude MBP-(His)6 (B) SDS-PAGE ExcelGel SDS

Gradient8-18 1ml

Column: HisTrap FF crude 1 ml
Sample: MBP-(His)6, Mr 43 000
Flow rate: Approx. 1 ml/min
Buffers: Included in the HisTrap FF crude Kit , prepared

according to the instructions
Fraction size: 1 ml
Equipment: Manual purification using a syringe

Lanes
LMW LMW markers
S Sample, unclarified, diluted 1:10
W Wash 5 ml, 10 mM imidazole

Lanes
Fraction 1–5 Wash 1, 10 mM imidazole in buffer
Fraction 6–10 Wash 2, 30 mM imidazole in buffer
Fraction 11–15 Wash 3, 50 mM imidazole in buffer
Fraction 16–20 Elution 1, 100 mM imidazole in buffer
Fraction 21–25 Elution 2, 300 mM imidazole in buffer
Fraction 26–30 Elution 3, 500 mM imidazole in buffer

0
30252015

Wash 1 Wash 2 Wash 3
Elution 1

Elution 2

Elution 3

1050
0

0.5

1.0

1.5

2.0
2.5

3.0

Absorbance (AU)

100

200

300

400

500

Imidozole
conc. (mM)

Elution volume (ml)
1 ml/fraction

A)

B)

Mr

97 000
66 000
45 000
30 000
20 100
14 400

LMW S W 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Wash 1:10 mM Elution 3:500 mMElution 2:300 mMElution 1:100 mMWash 2:30 mM Wash 3:50 mM
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His GraviTrap His GraviTrap Kit

His GraviTrap

Ni Sepahrose 6 Fast Flow

His GraviTrap 30

34 His GraviTrap LabMate PD-10

His GraviTrap

LabMateTM PD-10 10ml

His Bu er Kit

His GraviTrap His Bu er Kit His GraviTrap Kit His GraviTrap

His Bu er Kit His GraviTrap Kit 20

35 His GraviTrap

1. Equilibrate 2. Load sample 3. Wash 4. Elute1. Equilibrate 2. Load sample 3. Wash 4. Elute

0:20 h

Total time
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26

11.

5 10ml2.

4

0.2mg/ml 20μg/ml DNase 1mM MgCl2 1mM Pefablac SC3.

PMSF 30 4°C

10 French Press 5

pH pH4.

20mM 500mM 20-40mM pH7.4

20-40mM

20mM 500mM 500mM pH7.4

20-40mM 500mM

pH 4.5 pH 4.0

1 Workmate1.

LabMate

10ml2.

0.5-353.
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40mg

4. 10ml

5. 3ml 3ml

Ni Sepharose /

Ni2+

His GraviTrap

Ni Sepharose Ni2+

IMAC

Ni

5 20%1.

52.

103.
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His GraviTrap

His GraviTrap Ni Sepahrose 6 Fast Flow

20 25 40mg

20ml (His)10-TRX-P450 130 000 JM109

25 SDS-PAGE 36A-B SDS-PAGE

N

36 His GraviTrap (His)10-TRX-P450 A SDS-PAGE B

Method:
Equilibration: 10 ml binding buffer (including 40 mM imidazole)
Sample application: 20 ml sample (including 40 mM imidazole)
Wash: 2 × 10 ml binding buffer (including 40 mM imidazole)
Elution: 2 × 3 ml elution buffer

Western blot:
Electrophoresis and transfer: PhastSystem™ and PhastGel™ Gradient 10–15
Membrane: Hybond ECL
Primary antibody: Anti-His antibody (mouse)
Secondary antibody: Anti-mouse IgG, HRP-linked
Detection: Colorimetric, DAB-enhanced liquid substrate

Lanes
1. High-Range Rainbow™ Molecular Weight Markers
2. Start material (diluted 1:20)
3. Flowthrough (diluted 1:20)
4. Eluate 1
5. Eluate 2
6. Negative control (JM109 nontransformed)

(His)10-TRX-P450

Mr

220 000

1 2 3 4 5 6

97 000
66 000

45 000

30 000

20 100
14 400

Mr
45 000

(His)10-TRX-P450

1 2 3 4 5 6

30 000

)B)A
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HisPrep FF16/10

HisPrep FF16/10 20ml HiPrep

Ni Sepahrose 6 Fast Flow

37 HisPrep FF16/10

ÄKTAdesign

8 HisPrep FF16/10 1 HisPrep FF16/10

26

pH

4

0.22 0.45μm

DNase/RNase
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20mM 500mM 20-40mM pH7.4

20-40mM

20mM 500M 500mM pH7.4

20-40mM 500mM

pH 4.5 pH 4.0

100ml

1-10 ml/min 30-1.

300cm/h

5 10 2-10 ml/min 60-300 cm/h2.

5 10 2-10 ml/min 60-300 cm/3.

h

100ml4.

1

Ni Sepharose /

Ni2+

HisPrep

Ni Sepharose Ni2+

IMAC

Ni

5 20%1.

52.

103.
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50 3

38

38 IMAC Sepharose 11

IMAC Sepharsoe High Performance

IMAC Sepharsoe 6 Fast Flow

11 IMAC sepharose

IMAC

Sepharose

High

Performance

HiTrap IMAC

HP

IMAC

Sepharose 6

Fast Flow

25ml

100ml

1ml

5ml

25ml

100ml

40mg/ml

Ni2+

40mg

Ni2+

200mg

Ni2+

40mg/ml

Ni2+

+

-

+

+

-

+

/

-

-

+

-

+

-

ÄKTA

design

+

+

+

HiTrap IMAC FF

Selection Guide IMAC products― Uncharged Sepharose

Will you use
an automated

purification system
such as

ÄKTAdesign
?

What
are your

requirements
?

Uncharged
IMAC Sepharose

media

IMAC Sepharose
6 Fast Flow

Using
gravity-flow,

batch
purification

No

Yes

Syringe

Contains IMAC Sepharose High Performance.
Contains IMAC Sepharose 6 Fast Flow.
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HiPreP

IMAC FF

16/10

HiTrap

IMAC FF

20ml

1ml

5ml

800mg

Ni2+

40mg

Ni2+

200mg

Ni2+

-

-

-

-

/

-

-

-

+

ÄKTA

design

+

+

IMAC Sepharose High Performance
IMAC Sepharose 6 Fast Flow

Amount
of histidine-

tagged
protein

IMAC Sepharose
High Performance

HiTrap IMAC HP

Prepacked
columns

?

Yes

IMAC Sepharose 6 Fast Flow

>100 mg HiPrep IMAC FF 16/10

<100 mg HiTrap IMAC FF

High
resolution

Scalability/
high flow

rates

Yes

No

No
Prepacked
columns

?
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IMAC Sepharsoe High Performance

IMAC Sepharsoe High Performance 34 m6%

IMAC Sepharsoe High Performance 1 IMAC Sepharsoe High Performance

20%

39 IMAC Sepharsoe High Performance

25ml 100ml 1ml 5ml

4

IMAC Sepharsoe High Performance XK Tricon

1.0bar 0.1MPa 3.5bar 0.35MPa

5ml/min XK16/20 2ml/min

Tricon 10/100 9ml/min XK16/20 3.6ml/min Tricon 10/100

1.

2.

3.
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4.

5.

36.

7.

8.

9.

10.

75%

26

pH

4

0.22 0.45 m

DNase/RNase

20mM 0.5-1.0M 20-40mM pH7.4

20-40mM

20mM 0.5M 500mM pH7.4

0.45μm

280nm

20-40mM 500mM
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0.1M Cu2+ Zn2+ Co2+ Fe3+ Ni2+1.

0.1M 0.1M

Zn2+ pH 5.5 pH6 Fe3+

pH pH3.0

2.

0.23.

54.

1

IMAC Sepharsoe High Performance

/

IMAC Sepharsoe High Performance

5 20%1.

52.

103.

7. 20% 5 50-100cm/h

6

8. 150cm/h 5 10

9.

10.

11. 5

20

12. 5-10
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Hitrap Desalting PD-10 Desalting HiPprep 26/10 Desalting

IMAC Sepharsoe 6 Fast Flow

IMAC Sepharsoe 6 Fast Flow 90 m

IMAC Sepharsoe 6 Fast Flow

IMAC Sepharsoe 6 Fast

Flow 1 IMAC Sepharsoe 6 Fast Flow 20%

40 IMAC Sepharsoe 6 Fast Flow

4

IMAC Sepharsoe 6 Fast Flow XK Tricon

0.5bar 0.05MPa 1.5bar 0.15MPa

2.5ml/min XK16/20 0.9ml/min Tricon

10/100 8.7ml/min XK16/20 4.7ml/min Tricon 10/100

1.

2.

3.
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4.

5.

36.

7.

8.

9.

10.

75%

26

pH

4

0.22 0.45μm

DNase/RNase

20mM 0.5-1.0M 20-40mM pH7.4

20-40mM

20mM 0.5M 500mM pH7.4

0.22 0.45μm

280nm

20-40mM 500mM

0.1M Cu2+ Zn2+ Co2+ Fe3+ Ni2+1.

0.1M 0.1M
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Zn2+ pH 5.5 pH6

Fe3+ pH pH3.0

2.

0.23.

54.

1

IMAC Sepharsoe 6 Fast Flow /

IMAC Sepharsoe 6 Fast Flow

5 20%1.

52.

103.

13. 20% 5 50-100cm/h

6

14. 150cm/h 5 10

15.

16.

17. 5

20

18. 1 5-10

Hitrap Desalting PD-10 Desalting HiPrep 26/10 Desalting
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HiTrap IMAC HP HiTrap IMAC FF

HiTrap IMAC HP HiTrap IMAC FF 1ml 5ml IMAC Sepharsoe High Performance

IMAC Sepharsoe 6 Fast Flow

ÄTKAdesign 8

HiTrap IMAC HP HiTrap IMAC FF

HisTrap 1ml 5ml

HisTrap IMAC

41 HiTrap IMAC 1ml Cu2+ Zn2+ Co2+ Ni2+

26

pH

4

0.22 0.45μm

DNase/RNase

20mM 500mM 20-40mM pH7.4

20-40mM

20mM 500mM 500mM pH7.4

0.22 0.45μm

280nm
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20-40mM 500mM

0.1M Cu2+ Zn2+ Co2+ Fe3+ Ni2+1.

0.1M 0.1M

Zn2+ pH 5.5 pH6

Fe3+ pH pH3.0

2.

3.

HiTrap IMAC HP HiTrap IMAC FF 1ml 5ml HiTrap IMAC HP4.

HiTrap IMAC FF 5ml 15ml

5

0.1M HiTrap IMAC HP HiTrap IMAC FF 1ml5.

0.5ml HiTrap IMAC HP HiTrap IMAC FF 5ml 2.5ml

46.

5 1ml/min 1ml 5 ml/min7.

5ml

1

IMAC Sepharsoe /

HiTrap IMAC

4. 5 20%

5. 5

6. 10
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0.2-1ml/min1.

1ml 0.5-5ml/min 5ml

10 152.

53.

10 20

5 104.

1ml/min 30 HiTrap 1ml 5ml/min

120 HiTrap 5ml

1
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YNR064C 33700 Cu2+

Zn2+ Co2+ Ni2+ HiTrap IMAC 1ml

SDS-PAGE 42A E

Ni2+ Cu2+ Cu2+

42E 4

42 33 700 A Cu2+ B Zn2+

C Co2+ D Ni2+ HiTrap IMAC 1ml

YNR064C 1ml

SDS-PAGE ExcelSDS Gradient8-18
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HiPrep IMAC FF 16/10

HiPrep IMAC FF 16/10 IMAC Sepharsoe 6 Fast Flow 20ml

HiPrep IMAC FF 16/10

IMAC Sepharsoe 6 Fast Flow

ÄKTAdesign 8 HiPrep IMAC FF 16/10

1

HiPrep IMAC Fast Flow 1ml 5ml HiTrap IMAC 25ml 100ml

26

pH

4

0.22 0.45μm

DNase/RNase

20mM 500mM 20-40mM pH7.4

20-40mM

20mM 500mM 500mM pH7.4

20-40mM 500mM

0.22 0.45μm

280nm
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0.1M Cu2+ Zn2+ Co2+ Fe3+ Ni2+1.

0.1M 0.1M

Zn2+ pH 5.5 pH6

Fe3+ pH pH3.0

2.

0.23.

54.

1-10ml/min 30-300cm/h1.

5 10 2-10 ml/min 60-300 cm/h2.

5 10 2-10 ml/min 60-300 cm/h3.

5 104.

1

IMAC Sepharsoe /

HiPrep IMAC FF16/10

5 20%1.

52.

103.

IMAC

II rBCA 30000

Cu2+ Ni2+ Zn2+ pH
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r-BCA HiTrap IMAC FF 1ml

Zn2+=Ni2+>Cu2+ Zn2+

pH

HiTrap IMAC FF 5ml HiPrep IMAC FF 16/10 20ml

90% 43 75%

12 90%

Zn2+

HiPrep IMAC FF 16/10 3% rBCA

Zn2+ HiPrep 26/10 Desalting

43 A HiTrap IMAC 1ml B HiTrap IMAC 5ml C HiPrep IMAC FF

16/10 20ml 2.4ml 12ml 49ml

12.5 62.4 255mg r-BCA 74% D

SDS-PAGE ExcelGel Gradient 8-18 1% PhastGel Blue R
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12 IMAC Sepharsoe 6 Fast Flow r-BCA

r-BCA

HiTrap IMAC

FF 1ml

HiTrap IMAC

FF 5ml

HiPrep IMAC

FF16/10(20ml)

mg

12.5

-

62.4

-

255

-

mg

-

11.7

-

56.1

-

235

mg

-

94%

-

90%

-

92%

r-BCA

93%

-

84%

-

90%

13

SDS-PAGE

13

His ELISA

His ECL

SDS-PAGE

HRP

ECL

ECL

ECL AdvacneTM

SDS-PAGE

6×SDS 0.35M Tris-HCl 10.28% W/V SDS 36% V/V 0.6M

DTT 5% - 0.012% w/v pH6.8

0.5ml -80oC

5-10μl 2μl 6× SDS1.

90-100 oC 52.

SDS-3.
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Coomassie Blue R Tablets PlusOne Silver4.

Staining Kit

SDS-PAGE 14

14 SDS-PAGE

%

5%

7.5%

10%

12.5%

15%

5-15%

5-20%

10-20%

Mr×103

36-200

24-200

14-200

14-100

14-601

14-200

10-200

10-150

Western blot

Western blot ECL ECL plus

ECL Advance

His

/ 5% w/v 0.1% v/v Tween20 PBS 140mM

2.7mM 10mM 1.8 mM pH7.3

0.1% v/v Tween 20 PBS

His Ig HRP Whole Ab NA931

SDS-PAGE1.

GE Healthcre His

2. Hybond ECL ECL

Hybond P ECL ECL plus ECL advance

GE Healthcare

Hybond ECL

1.

50 200 /2.

1-163.

4.

16
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/ His 5-10μl 50ml1.

GE Healthcare Application Note19-1139-13

2.

13.

4.

20-30ml /5.

6.

20-30ml / 10-607.

8.

/ GE1.

Healthcare Application Note 19-1139-13

2.

13.

4.

20-30ml /5.

6.

20-30ml / 10 607.

8.

9.

Western blotting GE Healthcare Application

Note19-1139-13 14-0003-87

ECL ECL plus ECL Advance

-

GE Healthcare His Western blot

His
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GST

rTEV Invitrogen 6 Glu-Asn-Leu-Tyr-Phe-Gln Gly Gln

Gly Glu Tyr Gln Gly N 6

Ni Sepahrose 6

6 rTEV

SDS-PAGE SDS-PAGE

rTEV 29000

Carboxypeptidas A C 94000

PreScission

9
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ÄKTAxpress

ÄKTAxpress ÄKTAxpress

AcTEV

44 APC234 32500

30000

AC DS IEX GF

ÄKTAxpress SDS-PAGE

SDS 7.5μg

44 A 6 AcTEV B SDS-

PAGE



99

His SpinTrap

His GraviTrap

0.22 0.45μm

1

HisTrap FF Crude

/ DNase

Mg2+ DNaseI 5μg/ml Mg2+

1mM 10 15

4°C
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pH

8M

6M SDS

2%TritonX-

100 2%Tween 20 2%NP-40 2%cholate 1%

CHAPS 1.5M 50% 20mM -

1-3mM DTT DTE 5mM

5mM TCEP 10mM

8M 6M 30

TritonX-100 NP-40 Tween 280nm

4-6M 4-8M 30

pH

pH

4-8M 4-6M

0.2%

TritionX-100

/ pH
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Western blot His

/

/

/

SDS-PAGE

260nm

0.1 10mg/ml

25mM Tris-HCl pH8.0

pH

4-6M

4-8M

20mM 8M 6M

pH7.4 7.6

500mM

5-40mM

SDS-PAGE

EDTA

20
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/

2% TritonX-100 2%

Tween20

50%

/ pH

4-8M 4-6M

HisTrap 2-3

ÄKTAdesign

0.5MPa 5bar

0.3MPa 0.2MPa

MultiTrap 500μl

MultirTrap
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1.

45

Mycobacterium bovis G (His)6-PknG

45mM Ni sepharose High

Performance

45A

45B

SDS-PAGE 45mM
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45 A B 45mM (His)6-PknG

2 26ml 0.45μm 2ml Ni

Sepharose High Perforamnce XK16/20 ÄKTApurifier 50%

100% C 12% SDS-PAGE (His)6-PknG +

45mM -



105

2 His SpinTrap

His SpinTrap

APB7-(His)6 28000

5 50 100 200mM His SpinTrap

500mM

5mM 46 3 50mM

46 4 100mM

46 5 200mM 46 6

20 40mM

46 APB7 SDS-PAGE ExcelGel Gradient 8-18

3 4 5 6
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pH Ni2+

Ca2+ Co2+ Cu2+ Fe3+ Zn2+

GE Healthcare IMAC 1ml 5ml

HiTrap IMAC HP HiTrap IMAC FF 20ml HiPrep IMAC FF 16/10 IMAC Sepharose

High Performance IMAC Sepharose 6 Fast Flow 3

Ni2+

Co2+

Cu2+ Zn2+ Cu2+

Cu2+ Zn2+

Cu2+ Zn2+

Fe3+ Ca2+ Fe3+

pH 3

Fe3+

Fe3+

50mM EDTA

1 HiTrap IMAC FF Cu2+ Zn2+ Ni2+

BL-21 6 APB7 28000

Cu2+ Zn2+ Ni2+ HiTrap IMAC FF 1ml IMAC Sepharose 6 Fast Flow

47 A C

20mM Cu2+ Zn2+

Ni2+

10mM Cu2+ Zn2+



107

20mM

5mM Ni2+

20mM

47 SDS-PAGE HiTrap IMAC FF 1ml IMAC sepharose 6 Fast

Flow APB7 Cu2+ Zn2+ Ni2+

A 20mM B 10mM C 5mM

SDS-PAGE

IMAC Sepharose IMAC

20-

40mM 280nm

Hitrap Desalting PD-10 Desalting

HiPrep 26/10 Desalting
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2 HiTrap IMAC HP Cu2+ Zn2+ Co2+ Ni2+

IMAC

Sepharose 6 High Performance HiTrap IMAC HP 1ml Cu2+

Zn2+ Co2+ Ni2+ APB7 28000

ABP7 Co2+ Ni2+ Cu2+ Zn2+

48

48 BL-21 APB7 A Cu2+ B Zn2+ C

Co2+ D Ni2+ HiTrap IMAC HP 1ml 1ml

SDS-PAGE ExcelGel SDS Gradient 8-18 E
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7

1 His 10

(His)10-trx-P450 N 10

HisTrap FF HiLoad 16/60 Superdex 200 pg

49B 5 6 2

7 8 3 4

N 9 1

(His)10-trx-P450

49 A (His)10-P450 B

SDS-PAGE
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2 ÄKTAxpress

100ml

HisTrap FF crude 1ml AC HiPrep 26/10

DS Mono QTM 5/50 GL IEX AC-DS-

IEX SDS-PAGE

50 A AC—DS—IEX IEX

1 2 9.4mg B IEX SDS-PAGE
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GST

S- GST 1988

GST GST

GE Healthcare GST GST

pGEX GST GST

GST GST GST

pGEX Schistosoma japonicum GST

26Kd

pGEX S. japonicum

GST N GST

GE Healthcare Sepharose High Performance

HP Sepharose 6 Fast Flow FF Sepharose 4B Glutathione Sepharose

96 HiTrap HiPrep

25ml 500ml

GST pGEX

GST GST

GST 18-1157-58

GST
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pGEX

GST pGEX

tac IPTG pGEX lacIq

tac IPTG

15

15 pGEX

pGEX-6P-1 pGEX-6P-2 pGEX-6P-3

pGEX-4T-1 pGEX-4T-2 pGEX-4T-3

pGEX-5X-1 pGEX-5X-2 pGEX-5X-3

pGEX-2TK

PreScission Protease

Xa

EcoRI 7

pGEX-6P-1 pGEX-4T-1 pGEX-5X-1

gt11 cDNA

pGEX-2TK

cAMP

[ -32P]ATP

7 pGEX DNA GE

Healthcare http://www.gehealthcare.com/lifesciences GeneBankTM

7

pGEX-6P PreScission GST

GST
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pGEX

Lon OmpT DegP HtpR

BL21 pGEX

SGS-PAGE

BL21 OmpT Lon GST

BL21 JM105

pGEX recA1 DNA

DNA

DNA 2Kb PCR

GST MultiTrap 4B 96

GST 600μl

2-3ml Glutathione Sepharose

GST SpinTrap 12ml

8

600nm
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GST Sepharose

51

Glutathione Sepharose

GST Glutathione Sepharose

GST

GST

51 Glutathione Sepharose SH Sepharose

Sepharose GST
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GST

GST 16

Glutathione Sepharose

2

16 GST

Glutathione

Sepharose

High

Performance

Glutathione

Sepharose 4

Fast Flow

Glutathione

Sepharose 4 B

Glutathione

Sepharose 4 B

GST MultiTrap

FF

GST MultiTrap

4B

GST SpinTrap

GSTrap HP

/

25ml

100ml

25ml

100ml

500ml

10ml

100ml

300ml

2ml

50 l

50 l

50 l

1ml

5ml

/

10mg

rGST

10mg

rGST

>5mg rGST

10mg

GST

0.5mg

(rGST)

0.5mg

(rGST)

0.4mg

rGST

10mg

50mg

rGST

2

Glutathione

Sepharose 4 B

Glutathione

Sepharose 4 Fast

Flow 96

Glutathione

Sepharose 4 B

96

50

Glutathione

Sepharose 4 B

Glutathione

Sepharose High

Performance
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GSTrap FF

GSTrap4B

GSTPrepTM

FF16/10

pGEX

GST

GST

HRP

GST

GST96

ECL GST

/

1ml

5ml

1ml

5ml

20ml

5 25 g

0.5ml

75ul

5

HRP

GST

GST

1000

3000cm2

/

10mg

50mg

rGST

>5mg

>25mg (

GST)

200mg

rGST

N/A

50

1:5000

N/A

ECL Plus

A ECL Plus

B

Glutathione

Sepharose 4 Fast

Flow

Glutathione

Sepharose 4 B

Glutathione

Sepharose 4 Fast

Flow

BL21

GST

HRP

GST

ECL

GST96

tac

PreScission

Xa

GST

GST

GST

GST

GST

GST HRP

GST
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PreScission

Protease

Xa

HiTrap

Benzamidine

FF High

Sub

Benzamidine

Sepharose

4 Fast Flow

High Sub

/

500

500

400

1ml

5ml

25ml

96

/

90%

100 g GST

1mM EDTA 1mM

DTT 150mM

,50mM Tris-

(pH7.0) 5°C

16

90%

100 g

GST

22°C

1×PBS 16

90%

100 g GST

1mM

100mM

50mM Tris-

(pH8.0) 22°C

16

35mg

175mg

35mg /

500 l

PreScission

Protease

Xa

Benzamidine

Sepharose4

Fast Flow

High Sub

V

Leu-Glu-Val-Leu-

Phe-Gln-Gly-Pro

Gln Gly

GST

PreScssion

pGEX-6P

GST

pGEX-T GST

Ile-Glu-Gly-Arg

Xa

pGEX-X GST

Xa

Xa

GST MultiTrap



118

GST

1mg/l 10mg/l 17 2.5mg/l

17

Glutathione

Sepharose

1×PBS1

50mg

20l

1l

10ml

100ml

10ml

10mg

4l

200ml

2ml

20ml

2ml

1mg

400ml

20ml

200 l

2ml

200 l

50 g

20ml

1ml

10 l

100 l

10 l

0.45μm

DNase RNase

GST Glutathione Sepharose

GST

HiTrap Desalting 5ml PD-10 Desalting HiPrep 26/10 Desalting

20-

50mM 15mM pH 6.5 8

SDS-PAGE

GST

SDS-PAGE 1- -2 4- CDNB

GST

GST

Glutathione Sepharose

GST
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GST

GST

Lowry BCA Bradford

Lowry BCA HiTrap Desalting 5ml 2000 PBS

Bradford

HiTrap GST

GST

2 8

GST MultiTrap FF GST MultiTrap 4B 96

0.5mg GST 50 l Glutathione Sepharose

4B GST SpinTrap 400 g GST

GST GSTrap GSTPrep FF 16/10

GSTrap 1ml 5ml GSTPrep FF 16/10 20ml

Glutathione Sepharose

ÄKTAprime plus

GST UV

ÄKTApuri er ÄKTAexplorer
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Glutathione Sepharose High Performance Glutathione Sepharose
4 Fast Flow Glutathione Sepharose 4B

GST S

20% GSTrap 2 Glutathione Sepharose

Glutathione Sepharose High Performance 6%

34μm

Glutathione Sepharose 4 Fast Flow 4%

90μm

Glutathione Sepharose 4B 4% 90μm

Glutathione Sepharose 4 Fast Flow Sepharose 4B 96 120

GST

52 GST Glutathione Sepharose High Performance Glutathione Sepharose

4 Fast Flow
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Glutathione Sepharose HP Glutathione Sepharose 4 FF
Glutathione Sepharose 4B GST

114

1

2 4°C 10 0.45 m Glutathione

Sepharose

DNase RNase

0.45 m

PBS 140mM 2.7mM 10mM 1.8mM

pH 7.3

50mM Tris-HCl 10mM pH 8.0

1-20mM DTT

Glutathione Sepharose

Glutathione Sepharose 20% 50%

Glutathione Sepharose1.

2.

3.

500×g 54.

50% Glutathione Sepharose HP FF 4B 5ml PBS5.

Glutathione Sepharose PBS

6 500×g 5

7 5 6

2
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1 Glutathione Sepharose 30

2

3 500×g 5 SDS-PAGE GST

4 Glutathione Sepharose 5 PBS

5 500×g 5 SDS-PAGE

6 4 5 3

7 Glutathione Sepharose 0.5 5-10

8 500×g 5

9 7 8
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Glutathione Sepharose HP Glutathione Sepharose 4 FF
Glutathione Sepharose 4B GST

114

1.

4°C 10 0.45 m Glutathione2.

Sepharose

DNase RNase

0.45 m

PBS 140mM 2.7mM 10mM 1.8mM

pH 7.3

50mM Tris-HCl 10mM pH 8.0

1-20mM DTT

Glutathione Sepharose 20%

Glutathione Sepharose High Performance

4 Glutathione Sepharose High Performance

18

18 Glutathione Sepharose High Performance

1

Tricorn 5/20

Tricorn 5/50

Tricorn 10/20

Tricorn 10/50

Tricorn 10/100

XK16/20

XK26/20

ml/min

0.5

0.5

2

2

2

5

13

1

1

4

4

4

9

27

ml/min

0.5

0.5

2

2

2

5

13

1 Biodirectory
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1.

20% 75%: 25%2.

3.

4.

5.

6.

7.

Sepharsoe High Performance XK Tricon

1.0bar 0.1MPa 3.5bar 0.35MPa

5ml/min XK16/20 2ml/min Tricon

10/100 9ml/min XK16/20 3.6ml/min Tricon 10/100

75%

8. 3

9.

10.

11.

12.

Glutathione Sepharose 4 Fast Flow

4

Tricon 10/100 ( 10 ) 8.5 10.8

XK 16/20 16 30 15

XK 26/20 26 80 15

1.

20% 75%: 25%2.

3.

4.

5.



125

6.

7.

38.

Fast Flow 1bar 0.1MPa XK

15ml/min 450cm/h XK16/20

6ml/min 450cm/h Tricon 10/100

75%

9.

10.

11.

12.

Glutathione Sepharose 4 B

4

Tricon 10/100 ( 10 ) 8.5 10.8

XK16/20 16 30 15

XK26/20 26 80 15

1.

20% 75%: 25%2.

3.

4.

5.

6.

7.

38.

4B 1bar 0.1MPa XK

2.5ml/min 75cm/h XK16/20 1ml/min

75cm/h Tricon 10/100
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75%

9.

10.

11.

12.

51.

2.

5 10 SDS-3.

PAGE

5 10 GST4.
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GST MultiTrap FF GST MultiTrap 4B 96

GST MultiTrap FF GST MultiTrap 4B 96

GST

0.5mg GST

600μl

96 /

GST

Glutathione Sepharose 4 Fast Flow 4% Glutathione

Sepharose 4B 4% 500μl 10%Glutathione Sepharose 4 Fast Flow

Glutathione Sepharose 4B 50μl 20%

96 800μl GST MultiTrap FF GST MultiTrap 4B

2

GST MultiTrap FF GST MultiTrap 4B

Glutathione Sepharose GSTrap FF GSTrap 4B 1ml 5ml

GSTPrep FF16/10 20ml

53 GST MultiTrap FF GST MultiTrap 4B 96

112
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0.45 m

PBS 140mM 2.7mM 10mM 1.8 mM

pH7.3

50mM Tris-HCl 10mM pH8.0

1-20mM DTT GST

961.

2.

3.

1

4.

5. 500×g 2

6. 500 l 500×g 2

7. 500 l 500×g 2

700×g

600 l 31.

100×g 42.

500 l 500×g 23.

280nm 0.1
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4. 200 l 1

50-100 l

5. 500×g 2

112

1. 96

2.

3.

1

4.

5. -0.15bar 96

6. 500 l

7. 500 l 5

-0.5bar

600 l 31.

-0.15bar2.

-0.30bar 5
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500 l 2 -0.15bar3.

280nm 0.1

200 l 14.

50-100 l

-0.15bar5.
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GST MultiTrap FF GST-hippocalcin

GST MultiTrap FF GST MultiTrap 4B GST

GST-hippocalcin

GST MultiTrap FF pH DTT

MODDE Umetrics

GST-

hippocalcin pH pH

pH 54 DTT

GST-hippocalcin 10-20mM

140-400mM pH6.2 7.0

54 SDS-PAGE ExcelGel SDS Gradient 8-18 GST MultiTrap FF

GST-hippocalcin
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GST SpinTrap

GST SpinTrap

50 Glutathione Sepharose 4B SpinTrap

GST SpinTrap

112

SpinTrap 50μl Glutathione Sepharose 4B 400μg GST

600μl 2-12ml

GST SpinTrap
10×PBS 1.4M 27mM 100mM 18 mM pH7.3

1×PBS 10×PBS 4°C

0.154g 50ml

1-20ml -20°C

50mM Tris-HCl pH 8.0

SpinTrap 50

Glutathione Sepharose 4B1.

2.

1.5ml 2ml 735×g 13.

4.

600 l5.

5-106.

1.5ml 2ml7.

735×g 18.

1.5ml 2ml9.

600 l 1×PBS 600 l10.

1×PBS

100-200 l11.

1.5ml 2ml12.

13.
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GSTrap HP GSTrap FF GSTrap 4B

GSTrap 1ml 5ml GSTrap HP GSTrap FF GSTrap 4B

16 2

ÄKTAdesign

8

55 GSTrap

55 GSTrap HP GSTrap FF GSTrap 4B 1ml 5ml GST

GST

GSTrap HP FF 4B

GSTrap

GSTrap GST

GST

GST

GST 1ml 5ml

Glutathione Sepharose 4 Fast Flow 20ml GSTprep FF 16/10

134 25ml 500ml

2

GST-

hippocacin 43000 10

10 56A

SDS-PAGE 56B 10
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56 A 1mlGlutathione Sepharose 4 High Performance 10

B SDS-PAGE ExcelGel

SDS Gradient 8-18

26

0.22 0.45μm

HiTrap Desalting PD-10 Desalting HiPrep 26/10 Desalting

0.45μm

PBS 140mM 2.7mM 10mM 1.8 mM

pH7.3

50mM Tris-HCl 10-20mM pH8.0

1-20mM DTT GST
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Luer1.

52.

53.

0.2-1ml/min4.

1ml 0.5-5ml/min 5ml

5 105.

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

1ml 1ml 5ml 2ml

SDS-PAGE CDNB

5 10 0.2-1ml/min 1ml 0.5-5ml/min 5ml6.

3 57.

1ml/min 30 HitTrap 1ml 5ml/min

120 HiTrap 5ml

57 GSTrap A

B C

SDS-PAGE Western blotting

GST GST

pH

GSTrap HP GSTrap FF GSTrap 4B
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1ml 5ml GSTrap HP GST-hippocalcin1.

Glutathione Sepharose High Performance GST 1ml

5ml GSTrap

GST-hippocalcin 5ml 25ml 1ml 5ml

58A B 6.5mg 39.7mg

SDS-PAGE GST-hippocalcin 58C 10 g

SDS-PAGE GST

GST

58 A 1ml GSTrap HP B 5ml GSTrap HP C

SDS-PAGE ExcelGel SDS Gradient 8-18 58A

B

2. 1ml 5ml GSTrap FF GST

GST 1ml 5ml GSTrap FF 8ml 40ml
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PBS pH7.3 10 PBS GST

59 ÄKTAexplorer10 25 SDS-PAGE

GST 1ml 5ml GSTrap FF

2.7mg 13.4mg

59 ÄKTAexplorer10 1ml 5mlGSTrap FF GST GST

8ml 40ml 1ml A 5ml B GSTrap FF
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3. ÄKTAxpress

ÄKTAxpress GST-hippocalcin GSTrap

4B 1ml HiLoad 16/60 200 pg

DTT ÄKTAxpress GSTrap

4B GST-hippocalcin

5ml

GSTrap 4B 1ml SDS-PAGE

60 SDS-PAGE

60B GST-hippocalcin

GST-hippocalcin GST-hippocalcin GST-

hippocalcin 60C

UNICORN 280nm GST-hippocalcin 6.4mg

GST-hippocalcin

60 A ÄKTAxpress GST-hippocalcin

B GST-hippocalcin

C SDS-PAGE ExcelGel SDS Gradient8-18% GST-hippocalcin

4
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ÄKTAxpress plus GSTrap 1ml GST

112

GSTrap 1ml GSTrap HP GSTrap 4B 1ml

0.22 0.45μm

HiTrap Desalting PD-10 Desalting HiPrep 26/10 Desalting

0.45μm

A1 20mM PBS 0.15M pH7.3

50mM Tris-HCl 10mM pH8.0

500

1-20mM DTT GST

A 8 B 21.

2.

7 1 UV3.

184.

2 65.

Superloop Superloop



140

primeview “controlled by prime”1.

OK “GST-tag puri cation GSTrap”2.

OK

00.0ml 00.0

GST-tag Purification

GSTrap

3. OK

61 A GST-tag purification GSTrap 37 +

B GST
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GSTPrep FF 16/10

GSTPrep FF 16/10 20ml HiPrep GST

S- Glutathione Sepharose 4 Fast

Flow

62 GSTPrep FF 16/10

ÄKTAdesign 8 GSTPrep FF

2

Glutathione Sepharose 4 Fast Flow 1ml 5ml GSTrap FF 96 GST

MulitTrap FF 25ml 100ml 500ml

GSTPrep

26

0.22 0.45 m

HiTrap Desalting PD-10 Desalting HiPrep 26/10 Desalting

0.45 m

PBS 140mM 2.7mM 10mM 1.8 mM

pH7.3

50mM Tris-HCl 10mM pH8.0

1-20mM DTT GST
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1-5ml/min 30-150cm/1.

h

100-200ml 2-10ml/min 60-300cm/h2.

100-200ml 2-10ml/min 60-300cm/h3.

60-100ml 2-10ml/min 60-300cm/h4.

GST GST

SDS-PAGE CDNB

GSTrap HP GSTrap FF GSTrap 4B

2

1 1ml 5mlGSTrap FF GSTPrep16/10 GST

Glutathione Sepharose 4 Fast Flow GST 63A C 64A

C 1ml 5ml GSTrap FF GSTPrep16/10

GST GST-DemA GST-Pur DemA Streptococcus dysgalactiae

Streptococcus M M Pur

GST PBS 140mM 2.7mM 10mM

1.8 mM pH7.4 1g/5ml 1mM PMSF 1mM DTT 100mM

MgCl2 1U/ml RNase 13U/ml DNase I VibracellTM 3

50% 48000×g 4°C 30

0.45μm

ÄKTAexplorer 100 1ml 5ml GSTrap FF GSTPrep16/10

5 PBS pH 7.4 PBS 10

GST-DemA 20 GST-Pur 7 Tris-HCl pH 8.0 10mM

SDS-PAGE 63D 64D

1ml

5ml GSTrap FF 20ml GSTPrep16/10

5ml GSTrap FF GST-DemA GST-Pur
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GST

GST

63 GST-DemA A GSTrap FF 1ml B GSTrap FF 5ml C

GSTPrep16/10 D Excel Gel 12.5% SDS-PAGE MultiphorTM II

GST
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64 GST-Pur A GSTrap FF 1ml B GSTrap FF 5ml C

GSTPrep16/10 D Excel Gel 12.5% SDS-PAGE Multiphor II

GST
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G S T GST /

GST DTT DTT 1-20mM

DTT GST

G S T

GST

pGEX GST

pGEX

GST

GST 4°C

5 pH6.5 8.0

PBS

GST pH 6.5

8

pH6.5 8.0

PBS

GSTrap 2 GSTrap

Glutathione Sepharose Glutathione Sepharose

2

GST

GST

ÄKTAprime plus GSTrap

0.45μm

0.3MPa

ÄKTAprime plus GSTrap

pH
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G S T

GSTrap

0.2 1ml/min 1ml HiTrap 0.5 5ml/min

5ml HiTrap

10mM

50mM Tris-HCl 20-40mM pH8.0

pH pH pH 8-9

0.1-

0.2M

DTT

1% TritonX-100

2% n-octylglucoside GST

70 000 GST 70 000 dnaK

50mM Tris-HCl 2mM ATP 10mM

MgSO4 pH7.4 37°C 10

ATP-agarose

1mM PMSF

PMSF AEBSF

Roche Biochemicals Pefabloc SC

Xa

Prescission Protease GE

Healthcare

PMSF Pefabloc SC
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lon- ompT . BL21 pGEX

ompT lon

0.1 10

/ 25mM Tris-HCl,pH8.0

GST

DnaK 70

000 DnaJ 37 000 GrpE 40 000 GroEL

57 000 GroES 10 000

GST

GST

GE Healthcare GST

P r e c i s s i o n

Protease Xa

Precission Protease

Xa GST
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GST

GST SDS-PAGE

GST

ELISA GST 96

GST 96 ELISA

GST 65 66 GST

GST GST

/ GST

GST 96

12 8 8

1

GST 96 GST GST

65 GST 96 GST GST 1×

100 l GST 96 1

/ GST 1:1000 1 TMB

450nm
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66 GST 96 GST

GST

1× 1ng/μl 1pg/μl

GST

GST 96
GST 96 GST

GST HRP/Anti-GST

GST

ELISA
140mM 2.7mM 10mM 1.8mM pH7.3

PBS 0.05% Tween20 500ml/96

1× PBS 3% 0.05%Tween 20 10ml/96

2× PBS 6% 0.1%Tween 20 5ml/96

1×PBS 50μl1.

50μl 2×2.

1× GST 1ng/100μl3.

GST 1×4.

1ng/μl 1pg/μl

965.

96
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100μl6.

17.

8.

9.

510.

11.

/ GST 1:10 000 1μl 10ml12.

96 10ml

100μl / GST13.

1

14.

15.

ABTS A410

16.

CDNB GST

pGEX GST GST CDNB GST

GST CDNB 340nm

/ 10 GST

67 CDNB GST 50

67 GST CDNB 53μg TG1/pGEX-4T-Luc

0.8μg Glutathione Sepharose GST
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CDNB GST

10× 1M pH 6.5

CDNB: 100mM CDNB

100mM

-20°C 5

CDNB

pGEX CDNB

1.

880μl

10× 100μl

CDNB 10μl

10μl

1000μl

2.

CDNB

3. 500μl CDNB

5-10μl 1×

4.

5. 340nm 340nm

6. 1 5 340nm

96

7 A340/min/ml

A340/min/ml=[A340(t2)-A340(t1)]/[(t2-t1)( )]

A340(t2) t2 340nm

A340(t1) t1 340nm

A340/min/ml GST-

A340/min
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GST GST GST

GST

Western blot

Western blot GST ECL ECL plus ECL

SDS-PAGE

GST

/ 5% w/v 0.1% v/v Tween20 1×PBS 140mM

2.7mM 10mM 1.8 mM pH7.3

0.1% v/v Tween20 1×PBS

GST HRP

Hybond ECL ECL Hybond P ECL ECL plus

SDS-PAGE1.

GE Healthcare GST

pGEX pGEX

2.

GE Healthcare

Hybond ECL

1.

50-200 /2.

1-16 4°C3.

4.

/
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/ 5-10μl 50ml1.

2.

13.

4.

20-30ml5.

6.

20-30ml / 10-607.

78.

/1.

2.

13.

4.

20-30ml /5.

6.

20-30ml / 10-607.

8.

9 / /

9.

GE Healthcare Application Note 18-

1139-13

ECL ECL plus ECL
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GST Western blotting

GST Western blotting GST Western blott

GST

GST GST

GST

GST-HRP HRP GST

75μl 50% PBS

rGST 10μl 5mg/ml PBS

ECL 20g

ECL 1 125ml 2 125ml 2000cm2

PBS pH7.5 1L 11.5g 80mM 2.96g

20mM 5.84g 100mM 1L pH

Tris TBS pH7.6 1L 20ml 1M Tris-HCl pH7.6 20mM 8g

1000ml pH

PBS-Tween PBST TBS-Tween TBST Tween 20 0.1%

Tween 20

SDS-PAGE1.

100ng GST2.

GST

pGEX

Western blotting
1

2a. Hybond PVDF 5-10

2b. Hybond PVDF 100%

PVDF



155

PBST TBST 5% ECL1.

1

PBST TBST2.

PBST TBST GST-HRP 1:50003.

0.25ml/cm2 1

PBST TBST >4ml/cm24.

3×55.

ECL ECL Plus ECL Plus

2-4

ECL
ECL 1 21.

0.125ml/cm2

1

2.

1

3.

X4.

15.

6.

5 1

SDS-PAGE
SDS-PAGE

GST pGEX

29000 GST pGEX

6×SDS 0.35M Tris-HCl 10.28% w/v SDS 36% v/v 0.6M DTT

2- 0.012% w/v pH6.8 0.5ml -80°C
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1-2μl 6×SDS 5-10 l1.

90°C-100°C 52.

SDS-3.

R PlusOne4.

SDS- 19

19

% Mr×103

5% 36-200

7.5% 24-200

10% 14-200

12.5% 14-100

15% 14-601

5-15% 14-200

5-20% 10-200

10-20% 10-150

1
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5 A340 0.8

CDNB

GST

GST GST

CDNB

CDNB

GST

22°C GST

CDNB

A340/min 0.003 5

0.015

GST

2× 1×

GST

30

HRP/ GST 15
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1

1:5000

-- 1:1000

1:5000

— 1:10000

>4ml/cm2

-- 10%

1%-10% BSA 0.5%-3%

1:5000
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GST

GST Presc iss ion

Protease Xa Glutathione Sepharose

Precission Protease GST Glutathione Sepharose

Precission Protease

4°C

Xa GSTrap

FF HiTrap Bezamidine FF (High sub)

GSTrap HiTrap Bezamidine FF (High sub) HiTrap

Bezamidine FF (High sub)

68 Xa

20 SDS-PAGE

PreScission Protease1

Xa

PreScission Protease

Xa

Xa

100mM >50%

100 M chymostatin

4mM Pefabloc

AEBSF APMSF III Antipain

1-antitrypsin, aprotinin, chymostatin, hirudin,

leupeptin, PMSF

Pefabloc FXa

Pefabloc TH Benzamidine

46000

37000

48000

PreScssion Protease GST 14 3C

GST

21 Prescission Protease

Xa GSTrap

21
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68A Precission Protease GST

68B Xa GST
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GSTrap

1ml 5ml GSTrap GST MultiTrap GST

SpinTrap

2 3 GSTrap

GSTPrep FF 16/10

Glutathione Sepharose 4 Fast Flow Glutathione

Sepharose High Performance Glutathione Sepharose 4B

GSTrap FF

PBS 140mM 2.7mM 10mM 1.8mM

pH7.3

Precission Protease

50mM Tris-HCl 10mM pH8.0

50mM Tris-HCl 150mM 1mM EDTA 1mM DTT, pH7.0

Precission Protease

:

50mM Tris-HCl 10mM pH8.0

PBS 140mM 2.7mM 10mM 1.8mM

pH7.3

0.5ml 4°C PBS 500

-80°C

Xa

50mM Tris-HCl 10mM pH8.0

50mM Tris-HCl 150mM 2mM pH7.5

Xa 4°C 400 Xa 1U/μl

-80°C

8mg
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Luer1.

2.

3 53.

5 1ml/min 1ml 5ml/min 5ml4.

0.2-1ml/min5.

1ml 0.5-5ml/min 5ml

5 106.

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

7a. Precission Protease Xa 10

7b. 8b

7c. Xa 8c

8a. Precission Protease

1ml GSTrap FF 5°C 80μl 160 Precission Protease 920μl Precission

Protease

5ml GSTrap FF 5°C 400μl 800 Precission Protease 4.6ml

Precission Protease

8b.

1ml GSTrap FF 80μl 80 920μl PBS

5ml GSTrap FF 400μl 400 4.6ml PBS

8c. Xa :

1ml GSTrap FF 80μl 80 Xa 920μl Xa

5ml GSTrap FF 400μl 400 Xa 4.6ml Xa

9.

10a. Precission Protease 5°C 4

10b. Xa 22-25°C 2-16

11. 3ml 1ml 15ml 5ml

12. 1-2ml/min 1ml 5ml 1ml

0.5-1ml 5ml 1-2ml
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Precission Protease GST Precission Protease GST

GSTrap

Xa Xa GST

GSTrap Xa GSTrap HiTrap Bezamidine FF (High sub)

Xa GSTrap

HiTrap Bezamidine FF (High sub) Xa

3 GSTrap FF GST

SH2 GSTrap FF HiTrap Bezamidine FF (High sub)

GSTrap 2
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GSTrap FF Hippocalcin PreScission1.

Hippocalcin pGEX

GST PreScission GSTrap FF 1ml

4°C PreScission GST

2 GSTrap FF 1ml PreScission

GST GST GST

69 10mg

Hippocalcin

69 GSTrap FF Hippocalcin PreScission A

hippocalcin B SDS-PAGE ExcelGel SDS 8-16%



166

2. PreScission GST

ÄKTAxpress ÄKTAspress

70 GST GST-Pur 61 600

35 200

ÄKTAxpress AC GF

SDS-PAGE ExcelGel SDS-

70 (A) Precission Protease GST B

SDS-PAGE GST
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3 GSTrap FF GST SH2 GSTrap

HiTrap Bezamidine FF (High sub)

1ml GSTrap FF GST-SH2 37 000

71 1ml HiTrap Bezamidine FF (High sub)

GSTrap FF SH2

GSTrap FF HiTrap Bezamidine FF (High sub)

71A S-2238 Chromogenix,

Haemochrom Diagnostica AB 71B

71 GST-SH2 GSTrap FF HiTrap Bezamidine FF (High

sub) A SDS-PAGE ExcelGel 8%-18%

B SH2
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4 GSTrap FF GST

GST GSTrap

FF 1ml 1ml 20U/ml pH7.3 PBS

16 GST pH7.3 PBS

GST 72 100% SDS-PAGE

GST 72C 5

72 GST A GST

ÄKTAxplorer 10 GSTrap 1ml 1ml 20

/ml pH7.3 PBS 16 B GST PBS pH7.3

GST 10mM GST SDS-PAGE

6 HiTrap Bezamidine FF (High sub) C SDS-PAGE
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GSTrap FF

PBS 140mM 2.7mM 10mM 1.8mM

pH7.3

Precission Protease

50mM Tris-HCl, 10mM pH8.0

50mM Tris-HCl 150mM 1mM EDTA, 1mM DTT, pH7.0

Precission Protease

:

50mM Tris-HCl, 10mM pH8.0

PBS 140mM 2.7mM 10mM 1.8mM

pH7.3

0.5ml 4°C PBS 500

-80°C

Xa

50mM Tris-HCl, 10mM pH8.0

50mM Tris-HCl 150mM 2mM pH7.5

8mg

Luer1.

2.

3 53.

5 1ml/min 1ml 5ml/min 5ml4.

0.2 1ml/5.

min 1ml 0.5 5ml/min 5ml

5 106.

1ml 2ml/min 1ml 5 10ml/min 5ml

5 10 GST 0.5ml7.
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1ml/min 1ml 1 5ml/min 5ml 1ml 0.5

1ml 5ml 1 2ml GST 280

HiTrap Desal HiPrep 26/108.

9a. Precission Protease 100 1 2 Precission

Protease

9b. Xa mg 10 10

Xa

10a. Precission Protease 5 4

10b. Xa 22 25 2 16

11. 1 7 GSTrap FF

GST

Precission Protease

GST Precission Protease GSTrap

Precission Protease

Xa

Xa GST GSTrap

Xa GSTrap HiTrap Bezamidine FF (High sub)

Xa GSTrap HiTrap Bezamidine

FF (High sub) Xa

GSTrap 2

Glutathione Sepharose GST

Glutathione Sepharose High Performance Glutathione Sepharose 4 Fast Flow Glutathione

Sepharose4B GST

PBS 140mM 2.7mM 10mM 1.8mM

pH7.3

Precission Protease

50mM Tris-HCl, 10mM pH8.0
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50mM Tris-HCl 150mM 1mM EDTA, 1mM DTT, pH7.0

Precission Protease

:

50mM Tris-HCl 10mM pH8.0

PBS 140mM 2.7mM 10mM 1.8mM

pH7.3

0.5ml 4°C PBS 500

-80°C

Xa

50mM Tris-HCl, 10mM pH8.0

50mM Tris-HCl 150mM 2mM pH7.5

Glutathione Sepharose

Glutathione Sepharose 20% 50%

Glutathione Sepharose1.

2.

3.

500g 5min4.

ml 50% Glutathione Sepharose HP FF 4B 5ml PBS5.

Glutathione Sepharose PBS

500g 5min6.

5 67.

Glutathione Sepharose 308.

ml 8mgGST

10 Glutathione Sepharose1.

0.5× 50% Glutathione Sepharose

2a. Precission Protease

mlGlutathione Sepharose 5°C 80μl 160 Precission Protease 920μl

Precission Protease

2b.

mlGlutathione Sepharose 80μl 80 920μl
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2c. Xa

mlGlutathione Sepharose 80μl 80 Xa 920μl Xa

3. Glutathione Sepharose

4a. Precission Protease 5°C 4

4b. Xa 22-25°C 2-16

5. 3 5 0 0×g 5

Glutathione Sepharose

Precission Protease

GST Precission Protease Glutathione Sepharose

Precission Protease

Xa

Xa GST Glutathione

Sepharose Xa HiTrap Bezamidine FF (High sub) HiTrap

Bezamidine FF (High sub) Xa

HiTrap Bezamidine FF (High sub) Xa

0.05M Tris-HCl, 0.5M pH7.4

0.05M Glycine-HCl, pH3.0

10mM HCl 0.5M pH 2.0

20mM p-Aminobenzamidine

8M 6M

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

Luer1.

2.

5 0.05M ,pH4, 20%3.
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54.

Luer 1ml/min 1ml 5ml/min5.

5ml

5 10 1ml 0.5 1ml 5ml6.

1 3ml 280

Xa 2807.

5 108.

Xa HiTrap Desalting PD-10 Desalting

pH

9.

pH ml 60-200μl 1M Tris-HCl

pH9.0 pH

S-2238 Chromogenix, Haemochrom Diagnostica AB

405nm
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GST Precission Protease

Xa

GST

Glutathione Sepharose

High performance Glutathione Sepharose Fast Flow

GST 10mg/ml Glutathione Sepharose 4B

5mg/ml

Precission Protease mg

10 Xa

1% w/w 5%

Xa

1mg/ml

0.5%(w/v) SDS

Xa SDS

/

GST 20

DNA

Precission

Protease 50mM Tirs-HCl,

150mM 1mM EDTA,1mM DTT pH7.5

Xa HiTrap Desalting PD-

10 Desalting HiPrep 26/10 Desalting

50mM Tris-HCl, 150mM 1mM pH7.5

Xa Russell’s Xa

Xa Russell’s

1% 8mM Tris-HCl, 70mM , 8mM ,pH8.0

37°C 5 GE Healthcare

Xa
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Xa

Arg

Pro

Xa

Arg Pro

SDS-PAGE

Precission

Protease Xa

Precission Protease

Xa

Glutathione Sepharose GSTrap Glutathione Sepharose

Precission Protease HiTrap

Bezamidine FF (High sub) Xa



176

6 MBP

Dextrin Sepharose High Performance MBP

MBP MBP

Dextrin Sepharose High Performance

Dextrin Sepharose High Performance 25 100 1

5 MBPTrap HP

6.1 Dextrin Sepharose High Performance MBPTrap HP

MBP

Dextrin Sepharose High Performance

Dextrin Sepharose High Performance 34 Sepharose High Performance

MBP

Dextrin Sepharose High Performance

0.5

A3.1 3 Dextrin Sepharose High Performance
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6

Dextrin High Performance 20% 20%

75% 25%

6.1 Dextrin Sepharose High Performance

1

Tricorn 5/20

Tricorn 5/50

Tricorn 10/20

Tricorn 10/50

Tricorn 10/100

XK 16/20

XK 26/20

2

/

0.5

0.5

2

2

2

5

13

1

1

4

4

4

10

27

2

/

0.5

0.5

2

2

2

5

13

1 6

2 150 /

1.

2.

3.

4.

6.15.

XK Tricorn Sepharose High Performance

1.0 0.1 3.5 0.35

75% 6.1

5 / XK 16/20 2

/ Tricorn 10/100 9 / XK 16/20

3.6 / Tricorn 10/100 6.1
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6.

7.

8.

9

10.

11

0.22 0.45 /

DNase/RNase

20 mM Tris-HCl, 200 mM NaCl, 1 mM EDTA, pH 7.4

: 1 mM DTT

10 mM

0.5 M NaOH ( 3) 0.1% SDS

0.22 0.45

150 /

1.

20% 5 CV2.

50 100 /

53.

4.

5 105.

5 116.

37.
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/

/ 6.7

Dextrin Sepharose High Performance 20% 4 8

MBPTrap HP

MBPTrap HP 1 5

MBPTrap HP

ÄKTAdesign

MBPTrap HP snap-o

MBPTrap HP HiTrap HiTrap

A 3.2 3 MBPTrap HP

6.2 MBPTrap HP1 5 MBP

11

0.22 0.45 /

DNase/RNase
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20 mM Tris-HCl, 200 mM NaCl, 1 mM EDTA, pH 7.4

: 1 mM DTT

10 mM

0.5 M NaOH ( 3) 0.1% SDS

0.22 0.45

MBPTrap HP ÄKTAdesign1.

“ ”2.

snap-off 5 CV3.

5 1 54.

1 / 5 /

Luer5.

5 106.

57.

11

38.

1 5

0.5 / 2.5 / HiTrap 1

0.5 / 15 / HiTrap 5

2.5 / 60 /

1 5 MBPTrap HP

MBPTrap HP

6.7

MBPTrap HP 0.5 M

MBPTrap HP 20% 4 8
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1. ÄKTAxpress

ÄKTAxpress MBPTrap HP1

HiLoad 16/60 Superdex 200 MBP2*- - -Sal (

70 000) E. coli 6.3

2.16 3.4

6.4 SDS-PAGE

: MBPTrap HP 1 ml

: MBP2*- - -Sal ( 70 000) E. coli

: 7 ml

: 1.0 ml/min ( 0.5 ml/min)

: 20 mM Tris-HCl, 200 mM NaCl, 1 mM EDTA, 1 mM DTT, pH 7.4

: 10 mM

: HiLoad 16/60 Superdex 200 pg, 120 ml

: MBPTrap HP 1 ml

: 1.5 ml/min

: 10 mM sodium phosphate, 140 mM NaCl, pH 7.4

: ÄKTAxpress

6.3 - MBPTrap HP 1 ml HiLoad 16/60 Superdex 200

pg MBP2*- - -Sal

AC GF

GF Pool

Elution buffer
%B

0

500

1000

mAU

0

20

40

60

80

100

60 80 100 120 140 160 ml

0

50

100

mAU

110 115 120 125 130 135 ml
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LMW1.

M B P 2 * -2.

- -Sal E. coli

3.

Lane: 1 2 3

Mr

97 000

66 000

45 000

30 000

20 100

14 400

6.4 MBP2*- - -Sal SDS-PAGE

2.

A (medium-chain acyl-CoA dehydrogenase MCAD)

MBPTrap HP 85 500

6.5 MBPTrap HP 5

MBPTrap HP

MBPTrap HP SDS-PAGE

N- MBP

E. coli SDS-PAGE

6.6 95% 8.4

MCAD
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1.

2. , E. coli N- MBP-MCAD , 6

3. MBPTrap HP , 6

4–6. MBPTrap HP

7–12. Superdex 200 pg

Fig 6.6. MCAD SDS-PAGE ( ) Esther M. Maier von

Haunersches Kinderspital

: MBPTrap HP 5 ml

: N- MBP-MCAD E. coli

: 15 ml

: 5.0 ml/min( 0.5 ml/min)

: 20 mM Tris-HCl, 200 mM NaCl, 1 mM EDTA, 1 mM DTT, pH 7.4

: 10 mM

: ÄKTAprime

: Superdex 200 pg in XK 16/20

: MBPTrap HP 5 ml

: 2 ml

: 0.4 ml/min

: 20 mM HEPES, 200 mM NaCl, pH 7.0

: ÄKTAprime

Fig 6.5. (A) MBPTrap HP (B) Superdex 200 pg MCAD

0

 500

1000

1500

2000

2500

mAU

0 20 40 60 80 100 ml

0

100

200

300

mAU

0 20 40 60 80 ml

1 2 3 4 6 8 9 715 0 11 12

Mr

170 000
130 000

95 000

72 000

56 000

43 000

34 000

26 000

17 000
11 000

(A) (B)
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3.

MBP2*- - ( ~158 000)

ÄKTAexplorer MBPTrap HP1 MBPTrap HP5

Dextrin Sepharose High Performance XK 26/20

10 50 250

6.7 MBPTrap HP1 Dextrin Sepharose High Performance XK

26/20 6.8 SDS-PAGE

60% 6.2 MBPTrap HP XK 26/20

MBPTrap

HP

6.2

MBPTrap HP 1

MBPTrap HP 5

D e x t r i n S e p h a r o s e H i g h
Performance XK 26/20 29

6.4

29.5

141.4

%

64

59

57
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   0

 500

1000

1500

2000

2500

3000

mAU

0.0 5.0 10.0 15.0 20.0 ml

0808

100
% Elution buffer

60

40

20

0

   0

 500

1000

1500

2000

2500

3000

mAU

0 100 200 300 400 500 ml

80

100
% Elution buffer

60

40

20

0
600

(A)

(B)

: MBPTrap HP 1 ml

Dextrin Sepharose High Performance XK 26/20, 29 ml, 5.5 cm

: MBP2*- - (Mr ~158 000) E. coli

: 5 ml (MBPTrap HP 1 ml)

125 ml (XK 26/20 column)

: 20 mM Tris-HCl, 200 mM NaCl, 1 mM EDTA, 1 mM DTT, pH 7.4

: 10 mM

: MBPTrap HP 1 ml: 1.0 ml/min ( 0.5 ml/min)

XK 26/20 : 13 ml/min

: ÄKTAexplorer

6.7 MBP2*- - A MBPTrap HP 1 ml B Dextrin Sepharose High

Performance XK 26/20 29 MBPTrap HP 5 ml

1 2 3 4 5 6 7 8

Mr

97 000

66 000

45 000

30 000

20 100

14 400

1. , LMW

2. , MBPTrap HP 1 ml, 1:6

3. , MBPTrap HP 5 ml, 1:12

4. , XK 26/20, 1:12

5. , MBPTrap HP 1 ml, 1:3

6. , MBPTrap HP 5 ml, 1:3

7. , XK 26/20, 1:3

8. , MBP2*- - E. coli , 1:3

6.8 SDS-PAGE
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MBP-

MBP-

/

/

DNase

4

0.22 0.45

MBPTrap

3

/ 0.22 0.45

/

pH pH 7

E. coli

MBP-
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4 8

3

step-wise

MBPtrap HP 1

MBPtrap HP 5

E. coli

MBP-

C MBP-

N MBP-

EDTA

1

0.1% Triton X-100, 0.1% Tween, 0.1%

CHAPS

MBP dextrin

ÄKTAdesign
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Strep-tag II

StrepTactin Sepharose High Performance Strep-tag II Strep-tag II

(Trp-Ser-His-Pro-Gln-Phe-Glu-Lys) Mr 1000

Strep-tag II StrepTactin

StrepTactin Sepharose High Performance

StrepTactin Sepharose High Performance 10 50

1 5 StrepTrap HP

7.1 StrepTactin Sepharose High Performance StrepTrap HP

Strep-tag II

StrepTactin Sepharose High Performance

StrepTactin streptavidin Strep-tag II

100 StrepTactin Sepharose High Performance Strep-tag II

Sepharose High Performance ( 34 )

StrepTactin Sepharose High Performance

0.5 4

StrepTactin Sepharose High Performance 10 50

Tricorn XK 7.1
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6 .

StrepTactin High Performance 20% 20%

75% 25%

7.1 StrepTactin Sepharose High Performance

1

Tricorn 5/20

Tricorn 5/50

Tricorn 10/20

Tricorn 10/50

Tricorn 10/100

XK 16/20

XK 26/20

2

/

0.5

0.5

2

2

2

5

13

1

1

4

4

4

10

27

2

/

0.5

0.5

2

2

2

5

13

1 6

2 150 /

1.

2.

3.

4.

7.15.

XK Tricorn Sepharose High Performance

1.0 0.1 3.5 0.35

75% 7.1

5 / XK 16/20 2

/ Tricorn 10/100 9 / XK 16/20

3.6 / Tricorn 10/100 7.1
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6.

7.

8.

9

10.

11

0.22 0.45 /

DNase/RNase

100 mM Tris-HCl, 150 mM NaCl, 1 mM EDTA, pH 8

PBS(20 mM , 280 mM NaCl, 6 mM ), pH 7.4

2.5 mM

0.5 M NaOH

1 mM HABA (2-[4’-hydroxy-benzeneazo] )

4

0.22 0.45
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150 /1.

2.

20% 5 CV3.

50 100 /

54.

5.

5 106.

6 117.

48.

/

/ 7.4

StrepTactin Sepharose High Performance 20% 4 8

StrepTrap HP1 5

StrepTrap HP 1 5

StrepTrap HP

ÄKTAdesign

StrepTrap HP snap-off

StrepTrap HP HiTrap HiTrap

A 4.3 4 StrepTrap HP

7.2 StrepTrap HP1 5 Strep-tag II
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11

0.22 0.45 /

DNase/RNase

100 mM Tris-HCl, 150 mM NaCl, 1 mM EDTA, pH 8

PBS(20 mM , 280 mM NaCl, 6 mM ), pH 7.4

2.5 mM

0.5 M NaOH

1 mM HABA (2-[4’-hydroxy-benzeneazo] )

4 StrepTrap1 5

0.22 0.45

“ ”1.

snap-o 5 CV2.

5 1 5 1 /3.

5 /

Luer4.

5 105.

66.

11

47.

1 5 StrepTrap HP

StrepTrap HP

7.4

StrepTrap HP 0.5 M

StrepTrap HP 20% 4 8
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1.

E. coli Strep-tag II-( )6 15

400 HisTrap HP Ni Sepharose High Performance

IMAC StrepTrap HP

IMAC 4

ÄKTAxpress

HisTrap HP

: HisTrap HP 1 ml

: Strep-tag II-( )6 (Mr ~15 400) E. coli

: 15 ml

: 20 mM , 500 mM NaCl, 20 mM , pH 7.5

: 20 mM , 500 mM NaCl, 500 mM , pH 7.5

: 0.8 ml/min

: ÄKTAxpress

StrepTrap HP

: StrepTrap HP 1 ml

: Strep-tag II-( )6 (Mr ~15 400) E. coli

: 15 ml

: 100 mM Tris-HCl, 150 mM NaCl, 1 mM EDTA, pH 8.0

: 2.5 mM

: 0.8 ml/min

: ÄKTAxpress

HisTrap HP StrepTrap HP

: HisTrap HP 1 ml

: Strep-tag II-( )6 (Mr ~15 400) E. coli

: 15 ml

: 20 mM , 500 mM NaCl, 20 mM , pH 7.5

: 20 mM , 500 mM NaCl, 500 mM , pH 7.5

: 0.8 ml/min

: trepTrap HP 1 ml

: HisTrap HP , 1 ml

: 100 mM Tris-HCl, 150 mM NaCl, 1 mM EDTA, pH 8.0

: 2.5 mM

: 0.2 ml/min

: ÄKTAxpress

SDS-PAGE 7.3 HisTrap HP 3

StrepTrap HP 6 HisTrap HP

StrepTrap HP 95% 5

HisTrap HP

StrepTrap HP ÄKTAxpress
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7.3 HisTrap HP 1 ml StrepTrap HP 1 ml SDS-PAGE

Biovitrum Martina Nilsson, Robert Svensson, Erik Holmgren

2 1 5 29

E. coli -mCherry- Strep-tag II

31 000 587 280 StrepTrap HP1

5 29 XK 26/20 StrepTactin

Sepharose High Performance 5.5 7.4

1 StrepTrap HP 5 1 StrepTrap

HP 29 XK 26/20

2.2 9.4 52.7 7.2 SDS-PAGE

StrepTrap HP StrepTactin

Sepharose High Performance XK 26/20

7.2 StrepTrap HP XK 26/20

1

2 , HisTrap HP

3 , HisTrap HP

4 , HisTrap HP StrepTrap HP

5 , HisTrap HP StrepTrap HP

6 , StrepTrap HP

7 , StrepTrap HP

Mr

188 000

98 000

62 000

49 000

38 000

28 000

17 000
14 000

6 000

3 000

Lane: 1 2 3 4 5 6 7

StrepTrap HP, 1 ml

StrepTrap HP, 5 ml

XK 26/20 StrepTactin Sepharose High Performance, 29 ml

2.2

9.4

52.7
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StrepTrap HP 1 StrepTrap HP 5 StrepTactin Sepharose High

Performance XK 26/20 29 5.5

-mCherry- Strep-tag II 31 000 E. coli

4.2 StrepTrap HP 1 21 StrepTrap HP 5 105 XK

26/20

100 mM Tris-HCl 150 mM NaCl 1 mM EDTA pH 8.0

2.5 mM

StrepTrap HP 1 1.0 ml/min 0.5 M NaOH 0.5 ml/min

StrepTrap HP 5 5.0 ml/min 0.5 M NaOH 2.5 ml/min

XK 26/20 13 ml/min 0.5 M NaOH 6.5 ml/min

CV 0.5 M NaOH

ÄKTAexplorer

7.4 -mCherry- Strep-tag II A StrepTrap HP 1 B

StrepTrap HP 5 C StrepTactin Sepharose High Performance XK 26/20 29

5.5

0

1000

2000

3000

mAU

0

1000

2000

3000

mAU

0.0 10.0 20.0 ml

0

1000

2000

3000

mAU

0

1000

2000

3000

mAU

0  50 100 ml

0

1000

2000

3000

mAU

0

1000

2000

3000

mAU

0  200  400  600 ml

= A280

= A587

= Elution buffer, %B

(A)

(B)

(C)
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3 -mCherry- Strep-tag II

-mCherry- Strep-tag II 31 000

StrepTrap HP 1 ( Strep-tag II) HisTrap

HP 1 ( ) ÄKTAxpress AC-AC

1 StrepTrap HP

E. coli

StrepTrap HP HisTrap HP 1

7.5 AC-AC 7.6 1 StrepTrap HP

SDS-PAGE

AC1 StrepTrap HP 1

-mCherry- Strep- II 31 000 E. coli

15

100 mM Tris-HCl 150 mM 1 mM EDTA pH 8.0

2.5 mM

1.0 /

ÄKTAxpress

AC2 HisTrap HP1

1 StrepTrap HP

20 mM 500 mM 5 mM pH 7.4

500 mM

1.0 /

ÄKTAxpress

Elution buffer
%B

Run 1

Run 2

Run 3

0

200

400

600

mAU

0

200

400

600

mAU

0

200

400

600

mAU

0

100
80
60
40
20

Elution buffer
%B

0

100
80
60
40
20

Elution buffer
%B

0

100
80
60
40
20

190 200 210 220 230 ml

240 250 260 270 280 290 ml

300 310 320 330 340 ml

AC 1 AC 2

AC 1 AC 2

7.5 -mCherry- Strep-tag II StrepTrap HP1 AC1

HisTrap HP 1 AC2
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31000 7.6 10000 21000

SDS-PAGE

SDS ( 1 2) MYG ( 85-87)

acylimine 7.7 -mCherry-Strep-tag II F(84) MYG

9558 N- 20741 C-

21000

1 LMW

2 , -mCherry-Strep-tag II

E. coli

3 1,

4 2,

5 3,

6 1,

7 2,

8 3,

7.7 -mCherry-Strep-tag II F(84) MYG 9558 N-

20741 C-

1. Quillin et al., Biochemistry, 44, 5774–578 (2005).

2. Shkrob et al., Biochem. J., 392, 649–654 (2005).

Mr

97 000

66 000

45 000

30 000

20 100

14 400

Lane: 1 2 3 4 5 6 7 8

(Histidine)6 tag Strep-tag IImCherry Full-length target protein

(Histidine)6 tag Strep-tag IImCherry fragment mCherry fragment

PreScission MYG (85-87) TEV

PreScission MYG (85-87) TEV

+

7.6 -mCherry-Strep-tag II SDS-PAGE
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Strep-tag II

Strep-tag II

/

DNase

4

0.22 0.45

StrepTrap HP

StrepTrap HP

4

/ 0.22 0.45

/

pH pH

7

E. coli

Strep-tag II
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4 8

E.coli

1 A550=1.0

2 3

4

step-wise

E. coli

Strep-tag II

C Strep-tag II

N Strep-tag II

EDTA

1

0.1% Triton X-100, 0.1% Tween, 0.1%

CHAPS pH

ÄKTAdesign

StrepTrap HP ÄKTAdesign ,

ÄKTAdesign

0.5 (5 )(

0.3 0.2
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GST

9

22 HiTrap HiPrep

HiTrap

73

MabSelectTM

MabSelect SuReTM

MabSelect XtraTM

rProteinA FF

Protein A HP

Protein G HP

IgM Puri cation HP

IgY Puri cation HP

Heparin HP

Blue HP

HisTrap HP

IgG IgG

IgG IgG

IgG IgG

IgG IgG IgG

IgG IgG IgG

IgG IgG IgG

IgM

IgY

III

DNA

30mg IgG

30mg IgG

40mg IgG

50mg IgG

20mg IgG

25mg IgG

5mg IgM

20mg IgY

3mg AT III

20mg

40mg

85 m

85 m

75 m

90 m

34 m

34 m

34 m

34 m

34 m

34 m

34 m

3-10

3-13

3-10

3-10

3-9

3-9

3-11

3-11

5-10

4-12

3-121

mg/ml

pH
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mg/ml

pH

HisTrap FF

HisTrap FF 16/10

HisTrap FF crude

IMAC HP

IMAC FF

HiPrep IMAC FF 16/10

Chelating HP

NHS-activated HP

Streptavidin HP

GSTrap 4B

GSTrap HP

GSTrap FF

GSTrap FF 16/10

Benzamidine FF

High Sub

3

GST GST

GST GST

GST GST

GST

GST

40mg

40mg

40mg

Ni2+ 40mg

Ni2+ 40mg

Ni2+ 40mg

23 mol Cu2+

>300nmol

>5mg GST

10mg GST

10mg GST

11mg GST

43000

10mg GST

11mg GST

43000

35mg

90 m

90 m

90 m

34 m

90 m

90 m

34 m

34 m

34 m

90 m

34 m

90 m

90 m

90 m

3-121

3-121

3-121

3-122

3-122

3-122

3-13

3-12

4-9

4-13

3-12

3-12

3-12

2-8

1 Ni2+

2

3
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1mM HCl

0.2M NaHCO3 0.5M pH 8.3

0.45 m

pH pH6.5-9 pH 8

0.5-10mg/ml1.

7 GE Healthcare

GE Healthcare

HiTrap NHS HP

NHS Sepharose High Performance

10 N-

ml 10 mol NHS

HiTrap NHS HP NHS

Sepharose

100%
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1mM HCl2.

3.

4.

6 1mM HCl1.

HiTrap1ml 1ml/min 30

HiTrap5ml 5ml/min 120

2. 1

3. 25°C 15-30min 4°C 4h

15-30min

HiTrap NHS HP

A 0.5M 0.5M pH 8.3

B 0.1M 0.5M pH 4

3×2 A1.

3×2 B2.

3×2 A3.

15-30min4.

3×2 B5.

3×2 A6.

3×2 B7.

2-5 pH8.

Tris
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0.45 m

0.45 m

DNase RNase

9

31.

32.

5-103.

HiTrap 1ml1.

0.2-1ml/min

5-102.

3. 2-5

4.

10
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“

” CIPP

9

GE Healthcare

74 CIPP

CIPP

--
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“ ”

23

23

75

IEX

GF
HIC

RPC
AC
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“ ” “ ”

CIPP 24

24 CIPP

IEX

HIC

AC

GF

RPC

Superdex

+++

++

+++

+++

+++

+++

+

+

+++

+

++

+++

+++

<5%

pH

24

76
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76

- -
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- -

pH pH pH

CIPP

CIPP
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ÄKTAFPLCTM1.

C DAOCS

Application Note 18-1128-91

Tris pH7.5

EDTA DTT benzamidine-HCl PMSF

DAOSC

pI=4.8 HiTrap IEX Selection

Kit 77

77 DAOCS
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RESOURCE ISO 78

78 DAOCS

79

X- 1998

Nature [Structure of a cephalosporin synthase. Valegard, K., Terwisscha van

Scheltinga, A.C., Lloyd, M., Hara, T., Ramaswamy, S., Perrakis, A., Thompson, A., Lee, H.J., Baldwin,J.E.,

Scho eld, C.J., Hajdu, J. and Andersson, I. Nature 394, 805–809 (1998)]

79 DAOCS
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2. ÄKTAprime plus
rPhosphotase

ÄKTAprime plus

HiPrep HiLoad

35mgrPhosphatase 8

Application Note 19-1142-32

10ml 50mM Tris-HCl 1mM

EDTA 2mM DTT pH7.4 6×20 60

DNA 1% w/v 22000×g

15

rPhosphatase ÄKTAprime plus

200ml 1:2 HiPrep 16/10 DEAE FF

405nm rPhosphatase

SDS-PAGE

80 405nm

HiLoad 16/10 Phenyl Sepharose High Performance ÄKTAprime plus

rPhosphatase 50ml AmiconTM Dia owTM PM

10 10ml



213

81 405nm

HiLoad 16/60 Superdex 75 prep grade

rPhosphatase SDS-PAGE 82

82 A 405nm

B SDS-PAGE



214

25

25

SDS-PAGE

20-30°C
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A600=0.5

>1A600

IPTG IPTG 0.1M

4-6M

4-8M pH >9 N-

Tween20 CTAB SDS

pH

26

/

pH
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83

83 6

6 Ni Sepharose

7
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HisTrapFF 1ml ÄKTAprime plus 100ml

HisTrap FF 1ml HisTrap HP 1ml HisTrap FF crude 1ml

0.45 m

20mM Tris-HCl pH8.0

2M 20mM Tris-HCl 0.5M 2%Triton-X100 pH8.0

A1 6M 20mM Tris-HCl 0.5M 5mM

1mM 2- pH8.0

A2 6M 20mM Tris-HCl 0.5M 5mM

1mM 2- pH8.0

A3 20mM Tris-HCl 0.5M 0.5mM

1mM 2- pH8.0

B 20mM Tris-HCl 0.5M 5mM

1mM 2- pH8.0

500ml

5-40mM

100ml 4ml1.

4×102.

4°C 103.

3ml4.

4°C 105.

4 56.
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5ml1.

30-602.

4°C 153.

0.45μm4.

2- 0-20mM

HiTrap Desalting HiPrep

26/10 Desalting 0.45 m

ÄKTAprime plus

A 8 B 21.

2.

7 13.

18 404.

2 65.

Superloop Superloop

PrimeView “Controlled by prime”1.

OK On-Column Refolding HisTrap2.

OK

00.0ml 00.0

On-Column Refolding

HisTrap
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3. OK

84 HisTrap

85

/ 0.45μm

>0.3MPa

pH

pH
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SephadexTM G-25

30%

70mg/ml

27

27 /

ml (ml)
NAPTM-5 Sephadex G-25 DNA 0.1 0.5 5

0.25 0.7 2.8
0.5 1.0 2

NAP-10 Sephadex G-25 DNA 0.75 1.2 1.6
1.0 1.5 1.5

PD-10 Sephadex G-25 1.5 3.5 1-1.5
2.0 3.5 1-1.3
2.5 3.5 1-1.3

HiTrap Sephadex G-25 0.25 1.0 4 /
0.5 1.5 3 /
1.0 2.0 2 /
1.5 2.0 1.3 /

2×HiTrap

Desalting

Sephadex G-25 3.0 4-5 1.3-1.7 /

3×HiTrap

Desalting

Sephadex G-25 4.5 6-7 1.3-1.7 /

HiPrep 26/10 Sephadex G-25 10 10-15 1-1.5
15 15-20 1-1.3

2×HiPrep

26/10

Sephadex G-25 30 30-40 1-1.2

3×HiPrep

26/10

Sephadex G-25 45 45-55 1-1.2

4×HiPrep

26/10

Sephadex G-25 60 60-70 1-1.2
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HiTrapDealting 3ml

7.5ml

HiPrep 26/10 Dealting

30ml 60ml 20-30

25mM

25-50mM

1.0M

[>1.5M ]

1.5

70mg/ml 5mg/ml

0.45μm

pH /

pH

PD-10 Desalting HiTrap Desalting HiPrep 26/10 Desalting
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PD-10 Desalting

PD-10 Dealting Sephadex G-25

Mr<1000 Mr>5000

2.5ml

PD-10

PD-10 Desalting Workmate LabMate

86 PD-10 1 2 LabMate 3

4 5

1.

LabMate PD-10 PD-10 Desalting2.

WorkMate

25ml3.

2.5ml 2.5ml 2.5ml4.

5. 3.5ml 87

87 PD-10

25mg 2.5ml 0.5M 23.8mg 3.5ml

95.3% 2.0%
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HiTrap Desalting

88 HiTrap Desalting

HiTrap Desalting Sephadex G-25 Super ne 5ml

1000 5000 Mr5000

1000 5000 /

HiTrap pH 2-13 8M

6M

25v/v%

pH 2 13

0.1-1.5ml 1-10ml/min

15ml/min

ÄKTAdesign

197

89 HiTrap UV

89 HiTrap Desalting 30
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1.

2.

25ml 5ml/min 20%3.

5ml/min HiTrap 5ml 120

Luer1.

2.

2-5ml 1-10ml/min3.

1.5ml 1.5ml

284.

1.5ml HiTrap 5ml

28

28

ml ml ml % %
0.25 1.25 1.0 >95% 0.0 4.0
0.5 1.0 1.5 >95% <0.1 3.0
1.0 0.5 2.0 >95 <0.2 2.0
1.5 0.0 2.0 >95 <0.2 1.3

1.5ml 1.5ml 4.5ml

3.5ml

Sephadex

1.

1.5ml UV /2.

1-10ml/min

10ml3.
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ÄKTAprime plus

ÄKTAprime plus HiTrap HiPrep 26/10

HiTrap 5ml

0.45 m

A1 20mM 0.15M pH7.0 500ml

0.45μm

1.5ml

ÄKTAprime plus
Selecting Application Template

A 8 B 21.

2.

7 1 UV3.

18 204.

2 65.

Superloop Superloop

PrimeView “Controlled by prime”1.

OK Desalting HiTrap Desalting2.

OK

00.0ml 00.0

Desalting

HiTrap Desalting

OK3.

90 91

UV
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90 HiTrap =9 +

91

1.5ml

HiTrap 27 28

28

10ml/min 0.25bar 15ml HiPrep 26/10

27 HiPrep 26/10

60ml
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HiPrep 26/10 Desalting

92 60ml HiPrep 26/10

HiPrep 26/10 Desalting Sephadex G-25 ne Mr<1000

Mr>5000 15ml

30-60ml 2-4 27

ÄKTAprime plus HiPrep 26/10

0.45 m

A1 20mM 0.15M pH7.0 500ml

0.45μm

15ml

ÄKTAprime plus
Selecting Application Template

A 8 B 21.

2.

7 1 UV3.

18 204.
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2 65.

Superloop Superloop

PrimeView “Controlled by:prime”1.

OK Desalting HiTrap Desalting2.

OK

00.0ml 00.0

Desalting

HiTrap Desalting

3. OK

93 HiTrap =18 +

94 BSA
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1 Ni Sepharose IMAC Seppharose

Ni Sepharose

Ni Sepharose High Performance

Ni Sepharose 6 Fast Flow

29 Ni Sepharose 30

31 37 96 3

29 Ni Sepharose High Performance Ni Sepharose 6 Fast Flow
Ni Sepharose High Performance Ni Sepharose 6 Fast Flow

6% Ni2+ 6% Ni2+

15 mol Ni2+ 15 mol Ni2+

34 m 90 m
1 40mg

6

40mg

6
2 <150cm/h 50-400cm/h

30 30

3 40oC 1 0.01M , 0.1M

12 1M 70%

30 30%

1 2% SDS

40oC 1 0.01M , 0.1M

12 1M 70%

30 30%

1 2% SDS

pH 3 2 2-14 2 2-14

1 3-12 1 3-12

20% 20%

4-30oC 4-30oC

1

1mg/ml 6 43000

6 28000 10%

0.25ml 1ml

0.25ml/min 1ml/min

20mM 0.5M 5mM pH 7.4

20mM 0.5M 0.5mM pH 7.4



230

2

3 Ni2+

30 Ni Sepharose High Performance Ni Sepharose 6 Fast Flow

1 5mM DTE
5mM DTT
20mM -
5mM TCEP
10mM

8M 2
6M 2

2% Triton X-100
2% Tween 20
2% NP-40
2% cholate
1% CHAPS

20%
50%
500mM
100mM Na2SO4
1.5M
1mM EDTA3
60mM 2

50mM pH7.4
100mM Tris- pH7.4
100mM Trsi-HAc pH7.4
100mM HEPES pH7.4
100mM MOPS pH7.4
100mM pH42

1 /

33
2 40°C
31mM EDTA

/
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31 His MultiTrap HP His MultiTrap FF

His MultiTrap HP Ni Sepharose High Performance

His MultiTrap FF Ni Sepharose 6 Fast Flow
1 127.8×85.5×30.6mm

2 His MultiTrap HP: 1mg

His MultiTrap FF: 0.8mg

+/-10%

50 l

96

800 l

600 l

pH 3 2-14 3-12

20%

4-30oC

1 ANSI/SBS1-2004 3-2004 4-2004 ANSI SBS
2

3 Ni2+

Ni Sepharose High Performance

34 m

100 l

1 0.75mg

30

0.15% Kathon CG

4-30oC

32 His SpinTrap

1
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HisTrap HP: Ni Sepharose High Performance

HisTrap FF: Ni Sepharose 6 Fast Flow

1ml 5ml

0.7×2.5cm 1ml 1.6×2.5cm(5ml)

1 1HisTrap HP 40mg

HisTrap HP 40mg

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

2 4ml/min 1ml 20ml/min 5ml

2 0.3MPa 3bar

pH 3 2-14 3-12

30

3 40oC 1 0.01M , 0.1M

12 1M 70%

30 30%

1 2% SDS

20%

4-30oC

33 HisTrap HisTrap FF

1

1mg/ml 6 43000

6 28000 10%

0.25ml 1ml

0.25ml/min 1ml/min

20mM 0.5M 5mM pH 7.4

20mM 0.5M 0.5mM pH 7.4

2

3 Ni2+
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34 HisTrap FF crude

Ni Sepharose 6 Fast Flow

90 m

1ml 5ml

0.7×2.5cm 1ml 1.6×2.5cm 5ml
1 40mg

1ml/min 1ml 5ml/min 5ml
2 0.3MPa 3bar

pH 3 2-14 3-12

30

3

40oC 1 0.01M , 0.1M

12 1M 70%

30 30%

1 2% SDS

20%

4-30oC

1

1mg/ml 6 43000

6 28000 10%

0.25ml 1ml

0.25ml/min 1ml/min

20mM 0.5M 5mM pH 7.4

20mM 0.5M 0.5mM pH 7.4

2

3 Ni2+

35 HisTrap FF crude

3×1 HisTrap FF crude 1

2×50 8× pH7.4

50ml 2M pH7.4

1 5ml

1HisTrap FF crude 34
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36 His GraviTrap

Ni Sepharose 6 Fast Flow

90 m

1ml

1 40mg

30
3 40oC 1 0.01M , 0.1M

12 1M 70%

30 30%

1 2% SDS

20%

4-30oC

1

2 Ni2+
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37 HisPrep FF 16/10

Ni Sepharose 6 Fast Flow

20ml

1.6×10cm

1 40mg

2 2-10ml/min 60-300cm/h

2 10ml/min 300cm/h

2 1.5bar (0.15MPa 22psi)

5bar (0.5Mpa 73psi)

30

3 40oC 1 0.01M , 0.1M

12 1M 70%

30 30%

1 2% SDS

20%

4-30oC

1

1mg/ml 6 43000

6 28000 10%

0.25ml 1ml

0.25ml/min 1ml/min

20mM 0.5M 5mM pH 7.4

20mM 0.5M 0.5mM pH 7.4

2

3 Ni2+
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Ni Ni Sepharose

Ni

Ni Sepharose High Performance Ni Sepharose 6 Fast Flow

20mM 500mM 50mM EDTA pH 7.4

5 101.

5 102.

5 103.

0.5 0.1M4.

5 5 pH 20%5.

pH

1.5M1.

102.

1M 1-2 121.

10 5-102.

5-10 30% 15-201.

102.

2a. 2 0.1M

0.1-0.5% 1-2 5

70% 10

20% 5

Ni2+
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IMAC Sepharose High Performance

IMAC Sepharose 6 Fast Flow

38 IMAC Sepharose 39

40 41 3

38 IMAC Sepharose High Performance IMAC Sepharose 6 Fast Flow

IMAC Sepharose

IMAC Sepharose High Performance IMAC Sepharose 6 Fast Flow

6% 6%

15 mol Ni2+ 15 mol Ni2+

34 m 90 m

1
40mg 6

Ni2+

40mg 6

Ni2+

25mg

Cu2+ 15mg

Zn2+ Ni2+

2 <150cm/h 150cm/h

39 39

3

40oC 1 0.01M , 0.1M

12 1M 70%

30 30%

1 2% SDS

40oC 1 0.01M ,

0.1M

12 1M

70%

30 30%

1 2% SDS

pH 3
2 2-14 2 2-14

1 3-12 1 3-12

20% 20%

4-30oC 4-30oC

1

1mg/ml 6 43000

6 28000 10%

IMAC Sepharose 6 Fast Flow 1mg/ml

apotransferrin 10%

0.25ml 1ml

0.25ml/min 1ml/min

20mM 0.5M 5mM pH 7.4

20mM 0.5M 0.5mM pH 7.4
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39 IMAC Sepharose High Performance IMAC Sepharose 6 Fast Flow

1 5mM DTE

5mM DTT

20mM -

5mM TCEP

10mM

8M 2

6M 2

2% Triton X-100

2% Tween 20

2% NP-40

2% cholate

1% CHAPS

20%

50%

500mM

100mM Na2SO4

1.5M

1mM EDTA3

60mM 2

50mM pH7.4

100mM Tris- , pH7.4

100mM Trsi-HAc,pH7.4

100mM HEPES, pH7.4

100mM MOPS,pH7.4

100mM , pH42

2

3 39

1 /

79
2 40 oC
31mM EDTA

/
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40 HiTrap IMAC HP HiTrap IMAC FF

HiTrap IMAC HP: IMAC Sepharose High Performance

HiTrap IMAC FF: IMAC Sepharose 6 Fast Flow

1ml 5ml
1 Ni2+ 40mg

HiTrap FF Cu2+

25mg Zn2+ Cu2+

15mg

0.7×2.5cm 1ml 1.6×2.5cm(5ml)

1ml/min 1ml 5ml/min 5ml
2 4ml/min 1ml 20ml/min 5ml
2 0.3MPa 3bar

pH 3 2-14 3-12

39
3 40oC 1 0.01M , 0.1M

12 1M 70%

30 30%

1 2% SDS

20%

4-30oC

1

1mg/ml 6 43000

6 28000 10%

IMAC Sepharose 6 Fast Flow 1mg/ml apotransferrin

10%

0.25ml 1ml

0.25ml/min 1ml/min

20mM 0.5M 5mM IMAC Sepharose 6 Fast

Flow 1mM pH 7.4

20mM 0.5M 0.5mM IMAC Sepharose 6

Fast Flow 50mM pH 7.4

2

3 39
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41 HiPrep IMAC FF16/10

IMAC Sepharose 6 Fast Flow

20ml

1.6×10cm

1 Ni2+ 40mg

HiTrap FF Cu2+

25mg Zn2+ Cu2+ 15mg
2 2-10ml/min 60-300cm/h

2 10ml/min 300cm/h

2 0.15Mpa 1.5bar

0.5MPa 5bar

39

3 40oC 1 0.01M , 0.1M

12 1M 70%

30 30%

1 2% SDS

20%

4-30oC

1

1mg/ml 6 43000

6 28000 10%

IMAC Sepharose 6 Fast Flow 1mg/ml apotransferrin

10%

0.25ml 1ml

0.25ml/min 1ml/min

20mM 0.5M 5mM IMAC Sepharose 6 Fast

Flow 1mM pH 7.4

20mM 0.5M 0.5mM IMAC Sepharose 6

Fast Flow 50mM pH 7.4

2

3 39
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IMAC Sepharose

IMAC Sepharose High Performance IMAC Sepharose 6 Fast

Flow

20mM 500mM 50mM EDTA pH 7.4

5 101.

5 102.

5 103.

0.1M 0.1M4.

0.1M

0.5 0.1M /5.

5 5 pH 20%6.

pH

1.5-2.0M1.

3-102.

1M NaOH 1-2 121.

10 5-102.

5-10 30% 15-201.

102.

2a. 2 0.1M

0.1-0.5% 1-2 5

70% 10

20% 5
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2 Glutathione Sepharose

Glutathione Sepharose High Performance GST

Glutathione Sepharose Fast Flow Glutathione

Sepharose 4B

42 Glutathione Sepharose 43

44 45 GSTrap HP GSTrap FF GSTrap 4B

96 5

42 Glutathione Sepharose High Performance Glutathione Sepharose 4 Fast Flow

Glutathione Sepharose 4B

Glutathione Sepharose High

Performance

Glutathione Sepharose 4 Fast

Flow

Glutathione Sepharose 4B

6% 4% 4%

t 34 m 90 m 90 m

Gly 1.5-

3.5mg

120-320 mol 200-

400 mol

1 >10mg GST >10mg GST >5mg GST

2 <150cm/h 50-300cn/h <75cm/h

1M

pH4.0 6M 1

1M

pH4.0 6M 1 0.1M 70%

6M 2 1%

w/v SDS 14

pH 3-12 3-12 4-13

4-30oC 4-30oC 4-8oC

20% 20% 20%

1 GST GST

pH

2
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43 GST MultiTrap FF GST MultiTrap 4B

GST MultiTrap FF Glutathione Sepharose 4 Fast Flow

GST MultiTrap 4B: Glutathione Sepharose 4B

1 127.8×85.5×30.6mm

GST MultiTrap FF 0.5mg GST

GST MultiTrap 4B 0.5mg GST

+/-10%
50 l 500 l 10%
96

100-500×g
700×g

-0.1 -0.3bar
-0.5bar

pH Glutathione Sepharose 4 Fast Flow 3-12

Glutathione Sepharose 4B 4-13

20%
4-8oC

1 ANSI/SBS1-2004 3-2004 4-2004 ANSI SBS

2 +/-10%.
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44 GSTrap HP GSTrap FF GSTrap 4B

GSTrap HP GSTrap FF GSTrap 4B

Glutathione Sepharose High

Performance

Glutathione Sepharose 4 Fast

Flow

Glutathione Sepharose 4B

34 m 90 m 90 m

12

10mg GST

63000

11mg

GST 43000

10mg

GST 26000

3 0.3MPa 3bar 0.3MPa 3bar 0.3MPa 3bar

2

0 . 2 - 1 m l / m i n ( 1 m l ) 1 - 5 m l /

min(5ml)

1 - 2 m l / m i n ( 1 m l ) 5 - 1 0 m l /

min(5ml)

0 .2-1ml/min(1ml ) 1-5ml/

min(5ml)

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

min(5ml)

0 .2-1ml/min (1ml ) 1-5ml/

min(5ml)

1 - 2 m l / m i n ( 1 m l ) 5 - 1 0 m l /

min(5ml)

1M pH4.0

6M 1

1M pH4.0

6M 1

0.1M

70% 6M 2

1% w/v SDS 14

pH 3-12 3-12 4-13

4-30oC 4-30oC 4-8oC

20% 20% 20%

GSTrap 1ml 0.7×2.5cm 5ml 1.6×2.5cm

1ml 5ml
1GST GST

pH

2 60%

1mg/ml GST

0.4ml

0.2ml/min 60cm/h

10mM 140mM 2.7mM KCl pH7.4

50mM Tris- 10mM pH8.0
3
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45 GSTPrep FF 16/10
GSTPrep FF 16/10

Glutathione Sepharose 4 Fast Flow

20ml

1.6×10cm

12 11mg GST 43000

3 1-10ml/min 30-300cm/h

3 10ml/min 300cm/h

3 1.5bar 0.15MPa 22psi

5bar 0.5Mpa 73psi

2-%

4-30oC

1GST GST

pH

2 60%

1mg/ml GST

0.4ml

0.2ml/min 60cm/h

10mM 140mM 2.7mM KCl pH7.4

50mM Tris- 10mM pH8.0
3

Glutathione Sepharose

Glutathione Sepharose High Performance Glutathione Sepharose 4 Fast Flow Glutathione

Sepharose 4B

2-3 pH 0.1M Tris-HCl 0.5M pH8.5 pH 0.1M 0.5M1.

pH4.5

32.

3-5 pH7.3 PBS3.

Glutathione Sepharose
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2 6M1.

5 pH7.3 PBS2.

3-4 70% 2 1% Triton X-1001.

5 pH7.3 PBS2.

1
5-10 pH7.3 PBS1.

20%2.

4-8°C3.

5-10 pH7.3 PBS4.
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3

HisTrap GSTrap HiTrap

95

95

pH

46
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46

>1mg/ml

HIC

0.04ml 10%

1ml 1M

, 15 10000×g

3% w/v 4h

17000×g

PEG

4000

20% w/v

80% v/v 0oC

E P

0.1% w/v

1% w/v

1% w/v

X/15 g

X=

1mg/ml

Scopes R.K. Springer 1994

J.C. Janson L. Rydén, Wiley Inc

1998
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100 100ml

1M Tris-HCl pH8.0

1mg/ml

0.45μm 4°C 10000g1.

1/10 1M pH8.0 Tris-HCl pH2.

50% 13.

10000×g 204.

5.

6.

Sephadex G-25 / 97.

47 20°C
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47 20°C

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

20°C t

0 113 144 176 208 242 277 314 351 390 430 472 516 561 608 657 708 761
5 85 115 146 179 212 246 282 319 358 397 439 481 526 572 621 671 723

10 57 86 117 149 182 216 251 287 325 364 405 447 491 537 584 634 685
15 28 58 88 119 151 185 219 255 293 331 371 413 456 501 548 596 647
20 0 29 59 89 121 154 188 223 260 298 337 378 421 465 511 559 609
25 0 29 60 91 123 157 191 228 265 304 344 386 429 475 522 571
30 0 30 61 92 125 160 195 232 270 309 351 393 438 485 533
35 0 30 62 94 128 163 199 236 275 316 358 402 447 495
40 0 31 63 96 130 166 202 241 281 322 365 410 457
45 0 31 64 98 132 169 206 245 286 329 373 419
50 0 32 65 99 135 172 210 250 292 335 381
55 0 33 66 101 138 175 215 256 298 343
60 0 33 67 103 140 179 219 261 305
65 0 34 69 105 143 183 224 267
70 0 34 70 107 146 186 228
75 0 35 72 110 149 190
80 0 36 73 112 152
85 0 37 75 114
90 0 37 76
95 0 38
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4

GE Healthcare

96

5 15

GE Healthcare Tricorn XK

CD “ ”

96 “ ”

1.
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2.

1 2

3.

GE Healthcare

4.

5.

6.

7.

XK 16/20 15ml/min8.

9. 3

75%

10.

11.

12.

13.

20%

PBS 4°C
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mm ml cm

Tricorn5/20 5 20mm 0.31-0.55 1.6-2.8

Tricorn5/50 5 50mm 0.90-1.14 4.6-5.8

Tricorn10/20 10 20mm 1.26-2.20 1.6-2.8

Tricorn10/50 10 50mm 3.61-4.56 4.6-5.8

Tricorn10/100 10 100mm 7.54-8.48 9.6-10.8

XK 16/20 16 20cm 5-31 2.5-15

XK 16/40 16 40cm 45-70 22.5-35

XK 26/20 26 18cm 5.3-66 1-12.5

XK 26/40 26 40cm 122-186 23-35

XK 50/20 50 18cm 0-274 0-14

XK 50/30 50 30cm 265-559 13.5-28.5

PD-102 15 7.4cm 8.3 4.8-5

Tricorn XK

48

PD-10 GE Healthcare

Biodirectory www.gehealthcare.com/protein-puri cation

48

1 Tricorn XK

2 LabMate 25ml
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g/mol 1 g 1nmol

10000 100pmol 6×1013 10 g

50000 20pmol 1.2×1013 50 g

100000 10pmol 6.0×1012 100 g

150000 6.7pmol 4.0×1012 150 g

1mg/ml A280

IgG 1.35

IgM 1.20

IgA 1.30

A 0.17

1.50

3.40

0.70

5

1kb DNA =333

=37000g/mol

270bp DNA=10000g/mol

1.35kb DNA=50000g/mol

2.70kb DNA=100000g/mol

=120g/mol

MPa bar psi 1MPa=10bar=145psi
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6 cm/h ml/min

cm/h ml/

min

cm/h ml/min

ml/min =

ml/min =

cm/h =

=1×60×

× cm2

ml/min =  5.03 ml/min

= Z×60×

 cm/h =   305.6cm/h 

cm/h

150× ×1.6×1.6

×0.5×0.5

60

60×4

60 4= Y ×d2

4
×d2

4

×

Y= cm/h d= cm

XK 16/70 1.6cm 150cm/h

Y= =150cm/h d= =1.6cm

Z= ml/min d= cm

Tricorn 5/50 0.5cm 1ml/min

Z= =1ml/min d= =0.5cm

ml/min

1ml/min=HiTrap 1ml 30 /

5ml/min=HiTrap 5ml 120 /

ml/min cm/h
ml/min ×60

cm2
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7 GST
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pGEX
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8
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9

pH

98 Bezamidine Sepharose 4 Fast Flow

98

18-1132-29

18-1022-29

3 5 GST

pH

99
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99

pH pH

pH 100

100 pH

HiTrap IEX Selection Kit1.

pH2.

0.5-1 pH
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pH3.

4.

101

101

18-1132-29

11-0004-21

1.5M

102

50%

pH

102
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HiTrap1.

RESOURCE

0-100%B 0%B 1M

2.

3.

pH4.

103

103

18-1132-29

11-0012-69
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104

104

18-1132-29

18-1022-18

105
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105

1.

0-100%2.

3.

4.

5.

18-1132-29

11-0012-69
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266



267



268



269



270



271


