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PrepEase™ His-Tagged
Protein Purification
Kits - High Yield

Mini Kits - High Yield

Product Number 78800/1

Midi Kits - High Yield

Product Number 78802/3

Maxi Kits - High Yield
Product Number 78804/5

STORAGE

Store at room temperature (20-25°C).

Warning: For research use only. Not
recommended or intended for diagnosis of
disease in humans or animals. Do not use
internally or externally in humans or animals.

Susb.
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COMPONENTS

Always keep buffer bottles tightly closed.

PrepEase™ His-Tagged Protein Purification Mini Kit - High Yield
10 preps 50 preps

78800 78801
PrepEase™ Ni-IDA Mini Columns 10 50
8X LEW Buffer 5ml 25 ml
4X Elution Buffer 5ml 20 ml

PrepEase™ His-Tagged Protein Purification Midi Kit - High Yield
5 preps 50 preps

78802 78803
PrepEase™ Ni-IDA Midi Columns 5 50
8X LEW Buffer 30 ml 2x70ml
4X Elution Buffer 25 ml 115 ml
Plastic Washers 5 50

PrepEase™ His-Tagged Protein Purification Maxi Kit - High Yield
5 preps 25 preps

78804 78805
PrepEase™ Ni-IDA Maxi Columns 5 25
8X LEW Buffer 30 ml 2x70ml
4X Elution Buffer 25 ml 115 ml
Plastic Washers 5 25

8X LEW Buffer (Lysis-Equilibrium-Wash Buffer): 400mM NaH,PO,, 2.4M NaCl,
pH 8.0

4X Elution Buffer: 200mM NaH,PO,, 1.2M NaCl, 1.0M Imidazole, pH 8.0



STORAGE AND PREPARATION

All kit components may be stored at room temperature (20-25°C).

For purification under Native Conditions, simply dilute the supplied buffers
in water to a 1X concentration.

1X LEW Buffer: 50mM NaH,PO,, 300mM NacCl, pH 8.0:

Mini Midi Maxi
8X LEW Buffer 0.3 ml 1.5ml 2.5ml
Water 2.1 ml 10.5 ml 17.5 mil
Total 1X LEW Buffer 2.4 ml 12 ml 20 ml

needed per column

1X Elution Buffer: 50mM NaH,PO,, 300mM NaCl, 250mM Imidazole, pH 8.0:

Mini Midi Maxi
4X Elution Buffer 0.25 ml 1.5 ml 3.0 ml
Water 0.75 ml 4.5 ml 9.0 ml
Total 1X Elution Buffer 1 ml 6 ml 12 ml

needed per column

For purification under Denaturing Conditions, dilute the supplied buffers to
a 1X concentration and add Urea to a final concentration of 8M. Important:
Prepare and use these buffers just before use due to the precipitation of
urea over time.

1X LEW Denaturing Buffer: 50mM NaH,PO,, 300mM NacCl, pH 8.0, 8.0M Urea:

10 ml 50 ml
8X LEW Buffer 1.25 ml 6.25 ml
Urea 4.8 gm 24 gm
Water to 10 ml to 50 ml

1X Elution Denaturing Buffer: 50mM NaH,PO,, 300mM NaCl, 250mM
Imidazole, pH 8.0, 8.0M Urea:

10 ml 50 ml
4X Elution Buffer 2.5 ml 12.5 mil
Urea 4.8 gm 24 gm
Water to 10 ml to 50 ml

MATERIALS NOT SUPPLIED

Lysozyme [USB PN 18645]

DNase | [USB PN 14365, or for rDNase I, USB PN 78311]
Deionized water

Urea (if using denaturing conditions) [USB PN 75826]

QUALITY CONTROL

All PrepEase™ Ni-IDA Columns are resistant to organic solvents such as
alcohol, chloroform, and phenol and are free of contaminating proteases.

Physical Specifications:

Physical Form Dry matrix, precharged with Ni2*
Matrix Macroporous silica
Density 0.5 gm/ml

Chelating Group IDA (iminodiacetic acid)
Mean Particle Size 90 um

SAFETY WARNINGS AND PRECAUTIONS

Warning: For research use only. Not recommended or intended for
diagnosis of disease in humans or animals. Do not use internally or
externally in humans or animals.

Caution: All chemicals should be considered as potentially hazardous. We,
therefore, recommend that this product is handled only by those persons who
have been trained in laboratory techniques and that it is used in accordance
with the principles of good laboratory practice. Wear suitable protective clothing,
such as lab coat, safety glasses, and gloves. Care should be taken to avoid
contact with skin and eyes. In the case of contact with skin or eyes, wash
immediately with water. See MSDS (Material Safety Data Sheet) for specific
advice.



INTRODUCTION

Overview

The PrepEase™ Protein Purification Kits for High Specificity are designed to
purify recombinant polyhistidine-tagged (His-tagged) recombinant proteins

expressed in E. coli using immobilized metal ion affinity chromatography (IMAC).

The kits may also be used to purify His-tagged proteins from other expression
systems such as insect cells, mammalian, cells and yeast. Purification may
take place under standard, native conditions or under denaturing conditions
depending on the solubility of the expressed protein.

PrepEase™ Protein Purification Kits are based on the use of novel, dry
silica-based resin, precharged with Ni?* ions. Binding of protein is based on
the interaction between the polyhistidine tag of the recombinant protein and
immobilized Ni?* ions. The High Yield Kits utilize IDA (iminodiacetic acid), a
special chelating group, which enables strong and efficient binding of target
proteins to the resin. IDA is a tri-dentate chelator which occupies three of the
six binding sites in the coordination sphere of the Ni?* ion. The remaining three
coordination sites can be exchanged with histidine residues of the recombinant
protein (Figure 1).

In contrast to traditional IDA matrices, PrepEase™ Ni-IDA Resin contains

an optimized, low density of IDA ligands that are created by a special
manufacturing process. The non-saturating surface concentration of IDA
eliminates non-specific interactions with contaminating proteins. As a result,
PrepEase™ Ni-IDA Resin allows for higher target protein purity.

Silica
Bead

Figure 1. PrepEase™ Ni-IDA Resin — Structure of IDA complexed with Ni2+.

Purification Under Native Versus Denaturing Conditions

Ideally, target proteins remain soluble in the cytoplasm of E. coli. However,
insoluble aggregates called inclusion bodies can form when some proteins
are highly expressed. During purification of His-tagged proteins, bacterial
cells are disrupted using lysozyme in combination with sonication followed

by centrifugation. While the crude cell extracts will contain both soluble

and insoluble target protein, only the soluble target protein is found in the
supernatant. The clarified supernatant may be purified directly using the
supplied PrepEase™ Ni-IDA Columns under native conditions using the
standard protocol. In cases where the recombinant protein is insoluble with the
formation of inclusion bodies, the target protein should first be extracted from
the pellet under denaturing conditions using 8M urea. If the distribution of the
recombinant protein is unknown, it is recommended to perform SDS-PAGE
analysis using the crude cell extract and the clarified lysate before proceeding
with the purification.

Binding Capacities of PrepEase™ Ni-IDA Columns

PrepEase™ Ni-IDA Column Binding Capacity
Mini 800 pg
Midi 5 mg
Maxi 10 mg

The binding of His-tagged protein to PrepEase™ Ni-IDA Columns strongly
depends on the characteristics of the protein itself, such as amino acid
composition, molecular weight, 3-D structure, and oligomerization properties.
Furthermore, the absolute yield also depends on the total amount and
concentration of the target protein in the sample which directly correlates
with the expression level and cell density of the expression culture. Therefore,
binding capacity will vary for each His-tagged protein and may need to be
empirically determined for each expression experiment.

For General Guidance on E. coli Culture and Buffer Volumes, please refer to the
Supplementary Information section on p. 13.



Elution Procedures

Because virtually no contaminating host proteins bind to PrepEase™ Ni-IDA
Columns, stringent washing procedures are not necessary. Therefore, the LEW
Buffer which is used for cell lysis, column equilibration and washing, does not
contain any imidazole. Bound His-tagged protein is competitively eluted off the
column by adding imidazole, which is present in the supplied Elution Buffer.

The PrepEase Elution Buffer contains 250mM imidazole to recover even, strong
binding, multimeric proteins with more than one polyhistidine tag. Depending

on the protein, elution may be effective in the presence of much lower imidazole
concentrations (Figure 2) which will occur at the beginning of the gradient elution
step.

PrepEase™ Ni-IDA Ni-IDA Agarose
M CL Wash Elution M CL Wash Elution
-— . -_—
10 20 50 100 250 500 mM Imidazole 10 20 50 100 250 500 mM Imidazole
KDa KDa
[ R— 94 -
67  w—t 67  —t -
43 - 43 - - _—
-
- e - - — el 4
30— 30 e
20.1 - 20.1
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Figure 2. Purification of His-Tagged GFP using PrepEase™ Ni-IDA Resin.
Recombinant GFP was expressed in E. coli, lysed, loaded onto a PrepEase™ Ni-IDA
Column and eluted with a stepwise imidazole gradient. Eluted fractions were analyzed

by SDS-PAGE. Pure His-tagged protein may be eluted at much lower imidazole
concentrations than from Ni-IDA agarose based columns (right panel). Ni-IDA agarose may
require much higher concentrations of imidazole to effectively elute the protein. In addition,
non-specific products are eluted with Ni-IDA agarose with imidazole concentrations
ranging from 10mM to 100mM.

M = Marker, CL = Cleared Lysate.

PROTOCOLS

Purification of His-Tagged Proteins From E. coli Under Native
Conditions

Note: This protocol is designed for purification of recombinant protein from high
expressing cultures. For low expressing proteins refer to the General Guidance
on E. coli Culture and Buffer Volumes in the Supplementary Information Section.
1. Recommended E. coli culture volumes

Prepare the following volumes of induced E. coli culture. Volume depends on
expression system and characteristics of the His-tagged protein.

Mini Midi Maxi
8-30 ml 50-200 ml 100-375 ml

2. Harvest bacterial cells
a. Harvest bacteria by centrifugation at 4,500 — 6,000 x g for 15 min at 4°C.
Carefully discard supernatant.

b. Prepare 1X LEW Buffer and 1X Elution Buffer (see Storage and Preparation
on p. 4 for additional information).

Cell pellets may be stored at -80°C until needed.

3. Resuspend bacterial pellet
Resuspend pellet in 1X LEW Buffer. Perform this step on ice. Use 5 ml of 1X
LEW Buffer for every 1 gm of wet cell pellet weight. Pipet up and down, or stir,
until the pellet is completely resuspended with no visible cell aggregates.

If the cell pellet was frozen, thaw on ice with 1X LEW Buffer.

Mini Midi Maxi
0.2-0.6 ml 1.0-3.5 ml 2.0-7.5ml

4. Clarify lysate
a. Add lysozyme to a final concentration of 1 mg/ml. Leave the solution on
ice for 30 min with occasional mixing if possible.

b. Sonicate the suspension on ice according to the instructions provided by
the manufacturer. For example, use 10 x 15 second bursts with a 15 second
cooling period between each burst.

c. If the lysate is still viscous due to incomplete fragmentation of DNA, add
5 pug/ml of DNase |, pipette up and down or stir. Leave on ice for 15 min.

d. Centrifuge the crude lysate at 10,000 x g for 30 min at 4°C to remove
cellular debris. Carefully transfer the supernatant to a clean tube without
disturbing the pellet.



e. Store supernatant on ice.
If the supernatant is not clear, centrifuge a second time or filter through a

0.45 um membrane (e.g. cellulose acetate) to avoid clogging the column with

insoluble material.

. Equilibrate PrepEase™ Ni-IDA Column

a. Place column(s) into appropriate centrifuge tubes. (15 ml conical tube(s)
work well.)

b. Equilibrate columns with 1X LEW Buffer. Allow columns to drain by gravity

flow.
Mini Midi Maxi
320 pl 2.0ml 4.0 ml
. Bind sample to PrepEase™ Ni-IDA Column
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Add the clarified lysate to the column and allow column to drain by gravity
flow.

. Wash column

Wash column 2 times with 1X LEW Buffer. Allow column to drain by gravity
flow. Discard eluate.

Mini Midi Maxi
2 x 320 pl 2x2.0ml 2x4.0ml

. Elute protein

Elute His-tagged protein into 3 separate collecting tubes by adding
1X Elution Buffer. Allow column to drain by gravity flow.

Mini Midi Maxi
3 x 240yl 3x1.5mil 3x3.0ml

. Analyze fractions

To determine which fraction(s) contain the target His-tagged protein, analyze
an aliquot of each by SDS-PAGE.

Dialyze as necessary to remove imidazole and establish proper storage
conditions.

Purification of His-Tagged Proteins From E. coli Under
Denaturing Conditions

Note: This modification to the standard protocol is performed when the
recombinant His-tagged protein is insoluble due to the formation of inclusion
bodies.

1. Follow the standard protocol up to Step 4d.
See above. This includes steps from ‘Recommended E. coli culture volumes’
to ‘Clarify lysate’. Keep the cell pellet on ice.

2. Wash inclusion bodies
a. After the centrifugation step in ‘Clarifying lysate’, remove the supernatant
and resuspend the cell pellet in 1X LEW Buffer (see Storage and Preparation
on p. 4 for additional information).

Mini Midi Maxi
1.5 ml 7.5 ml 15.0 mi

b. Centrifuge the suspension at 10,000 x g for 30 min at 4°C.
c. Discard supernatant.

3. Equilibrate PrepEase™ Ni-IDA Column
a. Prepare 1X LEW Denaturing Buffer and 1X Elution Denaturing Buffer
(see Storage and Preparation on p. 4 for additional information).

b. Place column(s) into appropriate centrifuge tubes. (15 ml conical tube(s)
work well.)

c. Equilibrate columns with 1X LEW Denaturing Buffer. Allow columns to
drain by gravity flow.

Mini Midi Maxi
320 pl 2.0ml 4.0ml

4. Solubilize inclusion bodies
a. Resuspend cell pellet in 1X LEW Denaturing Buffer to solubilize the
inclusion bodies. Homogenization or sonication may be necessary to
resuspend the pellet.

Mini Midi Maxi
0.08-0.24 ml 0.4-1.5ml 0.8-3.0 ml

b. Pipet up and down, or stir suspension on ice for 60 min to dissolve the
inclusion bodies.

c. Centrifuge the suspension at 10,000 x g for 30 min at room temperature
to remove any remaining insoluble material.

d. Transfer supernatant to a clean tube without disturbing the pellet.

11



. Bind sample to PrepEase™ Ni-IDA Column SUPPLEMENTARY INFORMATION

Add supernatant to the equilibrated column and allow column to drain by

gravity flow. General Guidance on E. coli Culture and Buffer Volumes
. Wash column Table 1. Determination of Cell Culture and Buffer Volumes for use with
Wash column 2 times with 1X LEW Denaturing Buffer. Allow column to drain PrepEase™ Ni-IDA Columns
by gravity flow. E. coli LEW Buffer | LEW Buffer LEW
P"::).EIES:TM Protein Hng-tatgf_;ed Culture f 'Ilehwet for Cell Wash for | Denaturing
Mini Midi Maxi - Expression' rotein Volume ellet Mass | suspension | Inclusion | Buffer® (8M
Column Load(mg) | ") (om) (ml) | Bodies? (ml) | Urea) (mi)
2 x 320 ul 2x2.0mi 2x4.0ml i g

100mg/mi | 08-30 | 80-30 |004-042 | 02-06 | 04-12 |008-024

. Elute protein Low
Elute His-tagged protein into 3 separate collecting tubes by adding 1omg/mi | 08-30 | 80-300 | 04-12 | 08-24 +o-1 08-24

1X Elution Denaturing Buffer. Allow column to drain by gravity flow.

— — - Midi mg'fjg/ml 5-20 50-200 | 0.2-0.75 | 1.0-375 | 2.0-75 | 04-15
Mini Midi Maxi Tow
3 x 240 3x1.5ml 3x3.0ml 10 mg/mi 5-20 |500-2000 | 2.0-75 | 40-15 20-75 40-15
. Analyze fractions Maxi High
) . . . . . 10-38 | 100-375 | 04-15 | 20-75 40-15 0.8-3.0
To determine which fraction(s) contain the target His-tagged protein, analyze 100 mg/mi
an aliquot of each by SDS-PAGE. wlﬁgml 10-38 |1000-3750 | 4.0-15 8.0-30 40 - 150 8.0-30

Dialyze as necessary to remove imidazole, urea, and establish proper storage

conditions. 1 — High protein expression: 5 ml 1X LEW Buffer per 1 gm of wet pellet

Low protein expression: 2 ml 1X LEW Buffer per 1 gm of wet pellet

2 - 10 ml 1X LEW Buffer per 1 gm of wet pellet for washing inclusion bodies in denaturing
protocol

3 -2 ml 1X LEW Denaturing Buffer per 1 gm wet pellet in denaturing protocol

13



Reagent Compatibility Chart

Reagent

Effect

Comments

Sodium Phosphate

Used in LEW and Elution Buffer
in order to buffer the solutions
atpH 8

50mM is recommended. The pH
of any buffer should be adjusted
to 8, although in some cases pH
7 and 8 can be used

Tris

Coordinates with Ni?* ions,
causing a decrease in capacity

10mM may be used,
sodium phosphate buffer is
recommended

Sodium Chloride

Prevents ionic interactions and
non-specific binding

Up to 2M but at least 0.3M
should be used

Imidazole Binds to immobilized Ni?* ions Do not include in LEW Buffer
and competes with poly-his-
tagged proteins
Urea Solubilizes protein Use 8M for purification under
denaturing conditions
GuHCI Solubilizes protein Up to 6M can be used

B-Mercaptoethanol

Prevents formation of disulfide
bonds, can reduce Ni?* ions at
higher concentrations

Up to 50mM in samples has
been used successfully

a decrease in capacity

DTT, DTE Can reduce Ni?* ions at higher Up to 10mM in samples has
concentrations been used successfully
Glutathione Can reduce Ni?* ions at higher Up to 30mM in samples has
Reduced concentrations been used successfully
Glycerol Prevents hydrophobic Up to 50% can be used
interactions between proteins
EDTA Coordinates with Ni?* ions, Not recommended, but
causing a decrease in capacity | up to 1mM has been used
at higher concentrations successfully in some cases
Ethanol Prevents hydrophobic Up to 20% can be used; Ethanol
interactions between protein can precipitate proteins, causing
low flow rates and clogging of
columns
SDS Interacts with Ni?* ions, causing | Not recommended, but up to

0.05% in samples has been
used successfully

Triton®, Tween®

Removes background proteins

Up to 2% can be used
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TROUBLESHOOTING

Problem Possible Causes and Solutions

Sample does not enter column bed

1. Sample/lysate contains insoluble material
If lysate is not clear, perform centrifugation or filtration to avoid clogging of the
PrepEase™ Ni-IDA Column.

2. Sample/lysate contains genomic DNA
Lysate may remain viscous from incomplete shearing of genomic DNA after
sonication. Add 5 pg/ml DNase | and incubate on ice for 10 min.

Protein does not bind to the resin

1. Problem with vector construction
Ensure that protein and his-tag are in frame.

2. Incorrect binding conditions
Check composition of buffers and verify pH 7-8. Ensure absence of chelating
or strong reducing agents or imidazole in LEW Buffer.

Protein elutes with wash buffer

1. Incorrect binding conditions
Check composition of buffers and verify pH 7-8. Ensure absence of chelating
or strong reducing agents or imidazole in LEW Buffer.

Protein does not elute from column

1. Elution conditions are too mild
Increase concentration of imidazole.

15



Elution of His-tagged protein contains non-specific products

1. Insufficient wash
Use larger volumes for washing step.

2. Binding and wash conditions are too mild
Add small amounts of imidazole (1-10mM). Verify that the imidazole
concentration is low enough to allow binding of the His-tagged protein.

3. Contaminating proteins and target proteins are linked together via
disulfide bonds
Add up to 30mM p-mercaptoethanol to reduce disulfide bonds.

4. Contaminating proteins are proteolytic products of target protein
Perform cell lysis at 4°C.

Include protease inhibitors.

5. Expression is too low
Very low amounts of His-tagged protein are not able to compete with or
replace the majority of contaminating proteins effectively.

Increase expression level.
Increase amount of starting cell material.
Do not exceed recommended lysis volumes.

If problems persist please contact USB Technical Support for assistance at
(800) 321-9322 or techsupport@usbweb.com. For technical support outside the
U.S., please visit our website for up-to-date contact information on the USB
product distributor within your area.
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RELATED PRODUCTS

Protein Purification Products

Product Application Pack size Product number
PrepEase™ His-Tagged Protein purification 10 preps 78790
Protein Purification Mini Kits - 50 preps 78791
High Specificity

PrepEase™ His-Tagged Protein purification 5 preps 78792
Protein Purification Midi Kits - 50 preps 78793
High Specificity

PrepEase™ His-Tagged Protein purification 5 preps 78794
Protein Purification Maxi Kits - 25 preps 78795
High Specificity

PrepEase™ His-Tagged Protein purification 5gm 78796
Protein Purification Resin - 30 gm

High Specificity 120 gm

PrepEase™ His-Tagged Protein purification 5gm 78806
Protein Purification Resin - 30gm

High Yield 120 gm

PrepEase™ His-Tagged Protein purification 1 column each | 78810

Protein Purification Sample
Kit - High Specificity & High
Yield

Ultrapure Reagents

Product Application Pack size Product number
Acrylamide Gel electrophoresis 25gm 75820
100 gm
500 gm
1kg
Ammonium Persulfate (APS) | Gel electrophoresis 10gm 76322
100 gm
1 kg
Dithiothreitol (DTT) Reducing agent 1gm 15397
5gm
25gm
100 gm
Dithiothreitol (DTT), 0.1M Reducing agent 150 pl 70726
Solution
Imidazole Protein elution 25gm 17525
100 gm
500 gm
1 kg
5kg
LB Broth, Ready-Made Bacterial culture 250 gm 75852
Powder 1kg
N,N'-Methylene-bis- Gel electrophoresis 25gm 75821
Acrylamide 50 gm
100 gm
1 kg
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Product Application Pack size Product number
RapidGel™, 40% Liquid Gel electrophoresis 500 ml 75848
Acrylamide Stock Solution
Sodium Dodecyl Sulfate SDS PAGE 100 ml 77504
(SDS), 10% Solution Protein solubilization 500 ml
1L
TAE Buffer, 10X Solution Gel electrophoresis 1L 75904
5L
TBE Buffer, 5X Solution Gel electrophoresis 1L 75891
5L
TBE Buffer, 10X Ready-Mixed | Gel electrophoresis 6 x 200 ml 70454
Powder
TE Buffer, 1X Solution Storage of DNA 10x 1 ml 75893
100 ml
500 ml
Urea Denaturant 1 kg 75826
5 kg
Water, Nuclease-Free Resuspending plasmid 10x 1 ml 71786
Buffer preparation 100 ml
DNA storage 500 ml
1L
5L
Enzymes
Product Application Pack size Product number
Lysozyme Bacterial cell lysis 1gm 18645
5gm
10gm
25gm
100 gm
DNase I, Lyophilized DNA digestion 5mg 14365
rDNase |, RNase-free DNA digestion 1000 units 78311
2500 units
Markers
Product Application Pack size Product number
Protein Markers, 10 — 225 kDa| Size determination 500 pl 76740
Western Markers Mid-Range || Size determination 5x40pl 30172
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Ultrapure Antibiotics
Product

Application

Pack size

Product number

Ampicillin, Sodium Salt

Cell culture

5gm
25gm
100 gm

11259

Chloramphenicol

Cell culture

5gm
25gm
100 gm
1 kg

23660

Kanamycin Sulfate

Cell culture

5gm
25gm

17924

Streptomycin Sulfate

Cell culture

10gm
25gm
100 gm
1 kg

21865

Tetracycline Hydrochloride

Cell culture

25 gm
100 gm
1 kg

22105

USB CORPORATION

USA

Cleveland, Ohio
(800) 321-9322
www.usbweb.com

USB Europe GmbH
Staufen, Germany

+49(0)76 33 - 933 400

www.usbweb.com

USB products distributed outside the USA:
Please visit the USB website at www.usbweb.com for up-to-date contact
information within your area.
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