
Introduction
HisTrap™ FF crude is designed for direct sample 
application of unclarifi ed cell lysate during purifi cation 
of histidine-tagged proteins. No centrifugation or 
fi ltration of the sample is required. The total purifi cation 
time is decreased and the risk of degradation and 
oxidation of sensitive target proteins is minimized.

HisTrap FF crude
• Available as 1 ml and 5 ml HisTrap FF crude columns
• Prepacked with Ni Sepharose™ 6 Fast Flow medium
• Special column construction enables direct loading 

of unclarifi ed lysates
• High protein binding capacity
• Compatible with a wide range of buff ers and 

additives, denaturants, detergents and reducing 
agents

• Very low nickel ion leakage
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Conclusions
Features of HisTrap FF crude include:

• No need for centrifugation or fi ltration of the 
samples. Direct sample application.

• No diff erence in fi nal purity and recovery when 
using:

 – clarifi ed or unclarifi ed samples

 – diff erent techniques for mechanical lysis

• Easy to scale up purifi cations from 1 ml to 
5 ml columns.

• Histidine-tagged proteins from diff erent sources 
with diff erent Mr and expression levels can be 
easily purifi ed.



Material and Methods
Chromatography conditions (unless otherwise stated):

Column: HisTrap FF crude, 1 ml or 5 ml

Samples: Unclarifi ed cell lysates from E. coli or 
P. pastoris. See Sample preparation

Flow rate: 1 ml/min or 5 ml/min

Binding buff er:  20 mM sodium phosphate, 500 mM NaCl, 
x mM imidazole, pH 7.4 (x = optimized for 
each target protein)

Optimization: The optimal imidazole concentration in 
sample and buff ers, to obtain the best purity 
and yield, diff ers from protein to protein. 
A linear gradient from 5–500 mM imidazole 
will facilitate fi nding a suitable imidazole 
concentration for optimal results.

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

Purifi cation was performed on ÄKTAexplorer™ 10 or 
100 systems.

Elution was performed either stepwise or with a linear 
gradient.

Fractions of 1 ml were collected. SDS-electrophoresis was 
performed with ExcelGel™ SDS Gradient 8–18 Gels.

Sample preparation
1. Dilute cell paste in binding buff er.

2. Enzymatic lysis (DNase and lysozyme).

3. Mechanical lysis such as sonication, homogenisation or 
freeze/thawing (somewhat extended procedures).

4. Apply the sample directly. 

No centrifugation or fi ltration required!

Enzymatic 
and 
mechanical 
cell lysis Purification run

40 min 40 min

approx.
80 min

Convenient and time-saving
HisTrap FF crude

Enzymatic 
and 
mechanical 
cell lysis

Transfer 
the sample 
to tubes Centrifugation

Collect the 
supernatant

Filtration
of sample Purification run

40 min 40–80 min 40 min

Approx. 
120–160 min

Conventional IMAC

Purifi cation of a low-expression histidine-tagged hydrolase from Pichia pastoris lysate

Lane 1: LMW markers
Lane 2: Start material (1:20)
Lane 3: Eluted pool (1:2)

Column:  HisTrap FF crude 5 ml
Sample:  Unclarifi ed sonicated P. pastoris lysate 

containing YNR064c (Saccharomyces 
cerevisiae hydrolase)

Sample volume: 130 ml 
Binding buff er: 20 mM sodium phosphate, 500 mM NaCl, 

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

500 mM imidazole, pH 7.4 
Elution: 75–300 mM imidazole (25 CV)
Flow rate: 5 ml/min

Results:
• Even with direct loading of an 
unclarifi ed lysate, high purity target 
protein was obtained.
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Purifi cation of CaiB in β-mercaptoethanol at 4 °C 
Column: HisTrap FF crude 1 ml
Sample:  Unclarifi ed sonicated E. coli BL-21 lysate 

containing histidine-tagged CaiB a 
Type III CoA Transferase

Sample volume: 48 ml applied using a Superloop™ 
Binding buff er: 20 mM sodium phosphate, 500 mM NaCl, 

10 mM β-mercaptoethanol, 10% glycerol, 
25 mM imidazole, pH 7.4

Elution buff er: 20 mM sodium phosphate, 500 mM NaCl, 
10 mM β-mercaptoethanol, 10% glycerol, 
500 mM imidazole, pH 7.4 

Elution: 25–500 mM imidazole (50 CV)
Flow rate: 1 ml/min

Results:
• High purity target protein was 

obtained directly from unclarifi ed 
cell lysate.

• Pressure during purifi cation was 
below the maximum pressure even 
in the presence of glycerol and 
at +4 °C.

Lane 1: LMW markers
Lane 2: Start material (1:20)
Lane 3: Flowthrough (1:20)
Lane 4: Eluted Pool 1
Lane 5: Eluted Pool 2 (CaiB)
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Eff ect of diff erent cell lysis methods

Lane 1: LMW markers
Lane 2: Start material, (1:10)
Lane 3: Eluted pool, unclarifi ed and sonicated sample
Lane 4: Eluted pool, clarifi ed and sonicated sample
Lane 5: Eluted pool, unclarifi ed and freeze/thawed sample
Lane 6: Eluted pool, clarifi ed and freeze/thawed sample

Column: HisTrap FF crude 1 ml
Sample:  Unclarifi ed or clarifi ed E. coli DH5α lysate 

containing histidine-tagged maltose 
binding protein, MBP-(His)6, prepared by 
sonication or freeze/thaw.

Sample volume: 20 ml 
Binding buff er: 20 mM sodium phosphate, 500 mM NaCl, 

5 mM imidazole, pH 7.4
Elution buff er: 20 mM sodium phosphate, 500 mM NaCl,  

500 mM imidazole, pH 7.4 
Elution: 5–250 mM imidazole (20 CV)
Flow rate: 0.5–1 ml/min

Results:
• Equal purity and recovery (50 mg 

target protein) were obtained.

• Similar results were obtained 
using diff erent sample preparation 
techniques.

• Pressure during sample application 
was below the maximum pressure 
limit (0.3 MPa + system pressure).

mAU

5000

4000

3000

2000

1000

0

= Sonicated
= Freeze/thawed

0 10 20 30 40 50 ml

        Mr

97 000

66 000

45 000

30 000

20 100

14 400

1 2 3 4 5 6

 

 

mAU

5000

4000

3000

2000

1000

0

= Unclarified
= Clarified

0 10 20 30 40 50 ml

Sonicated and freeze/thawed 
samples (both unclarifi ed)

Clarifi ed and unclarifi ed 
samples (both freeze/thawed)

mAU

800

600

400

200

0
0 20 40 60 80 100 120 ml

1 2



Acknowledgement
We thank the owners of the clones used in this work: MBP-(His)6 provided 
by Pharmacia Diagnostics, Uppsala, Sweden. GFP-(His)6 provided by 
Dr. David Drew, Dept. of Biochemistry and Biophysics, Stockholm 
University, Sweden. Saccharomyces hydrolase provided by Dr. Mikael 
Widersten, Protein engineering and redesign, Dept. of Biochemistry, 
Uppsala University, Sweden. CaiB provided by Prof. Pär Nordlund, Dept. 
of Biochemistry and Biophysics, Stockholm University, Sweden.

Scaling up purifi cation
Large volumes of unclarifi ed homogenised cell lysate

Column: HisTrap FF crude 1 ml and 5 ml
Sample:  Unclarifi ed homogenised E. coli BL-21 

lysate containing histidine-tagged Green 
Fluorescent Protein, GFP-(His)6

Sample volume: 100 ml (20 mg GFP-(His)6) 
500 ml (100 mg GFP-(His)6)

Binding buff er: 20 mM sodium phosphate, 500 mM NaCl, 
45 mM imidazole, pH 7.4

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

Flow rate: 1 and 5 ml/min

Results:
• Scaling up at the same linear fl ow rate provided highly 

consistent results.

• Scaling up from a 1 ml to a 5 ml column did not 
signifi cantly aff ect purity, recovery or total purifi cation 
time.

Lane 1: LMW markers
Lane 2: Start material (1:20)
Lane 3: Flowthrough 1 ml column (1:20)
Lane 4: Flowthrough 5 ml column (1:20)
Lane 5: Eluted pool, 1 ml column (1:5)
Lane 6: Eluted pool, 5 ml column (1:5)
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ÄKTAexplorer, ExcelGel, HisTrap, Sepharose and Superloop are trademarks of GE Healthcare Ltd, 
a General Electric Company. GE and GE monogram are trademarks of General Electric Company.

All goods and services are sold subject to the terms and conditions of sale of the company within 
GE Healthcare which supplies them. GE Healthcare reserves the right, subject to any regulatory and 
contractual approval, if required, to make changes in specifi cations and features shown herein, or 
discontinue the product described at any time without notice or obligation. Contact your local 
GE Healthcare representative for the most current information.

Purifi cation and preparation of fusion proteins and affi  nity peptides comprising at least two adjacent 
histidine residues may require a license under US pat 5,284,933 and US pat 5,310,663, including 
corresponding foreign patents (assigne: Hoff man La Roche, Inc).

© 2005 General Electric Company – All rights reserved.
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 HisTrap FF crude 1 ml HisTrap FF crude 5 ml

Load (ml) 100 500
Load (mg) 20 100
Recovery (mg) 15 75
Recovery (%) 75 75

6

HisTrap FF crude 1 ml HisTrap FF crude 5 ml
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