BIOTOOLOMICS
Glutathione SepFast Media

Data and Instructions
1. Introduction

1 ml and 5 ml HiSep Glutathione SepFast is a prepacked ready to use, column for preparative affinity chromatography.
The column design provides fast, simple and easy separations in a convenient format.

The columns can be operated with a syringe, peristaltic pump or common liquid chromatography system such as
AKTA™ when suitable tubing adaptors are used.

Please read these instructions carefully before using the columns.

Intended use
HiSep columns are intended for research use only, and shall not be used in any clinical or in vitro procedures for
diagnostic purposes.

Glutathione SepFast is an affinity chromatography medium used for the rapid one-step purification of Glutathione S-
transferase (GST)-tagged proteins. Other Glutathione S-transferases and Glutathione-binding proteins can also be
purified with this adsorbent.

Reduced Glutathione ligand is immobilised to the carefully designed porous support via very stable thiolether linkages.

GST-tagged proteins expressed in bacteria, yeasts, insects and mammalian cell cultures can be readily purified in a
single step. The GST tag can be cleaved in a bound condition or in an eluted condition by specific proteases.

2. Product characteristics

HiSep column characteristics
The columns are made of biocompatible polypropylene that does not interact with biomolecules.

The columns are delivered with a stopper at the inlet and a snap-off end at the outlet (see Figure 1). The snap-off is
used as the sealing plug for the outlet of the column.

Figure 1 . HiSep 1 ml and 5 ml column.

Note:HiSep columns cannot be opened or refilled.
Note:Make sure that the connector is tight to prevent leakage.

Table 1. Characteristics of HiSep columns.

Column volume (CV) 1 mi 5 ml
Column dimensions 0.7 x 2.5 cm 1.6 x 2.5 cm
Column hardware pressure limit 5 bar (0.5 MPa) 5 bar (0.5 MPa)

Max. flow rate: 1 mi/min (1 ml column) and 5 mi/min (5 ml column)

Note: The pressure over the packed bed varies depending on a range of parameters
such as the characteristics of the chromatography medium, sample/liquid viscosity
and the column tubing used.
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Medium properties

Glutathione SepFast adsorbents are specifically designed and fabricated for the purification of GST-tagged proteins in
batch (stirred tank), gravity flow or packed column modes. Glutathione SepFast is made of highly cross-linked agarose
beads. Its carefully controlled pore structure allows fast access to affinity ligands by target protein molecules. Also, its
high mechanical strength permits liquid to pass through gravity columns or packed columns at excellent flow rates.
Clarified or unclarified cell lysates (for intracellular proteins), or culture broths (for extracellular proteins) could be
directly processed with Glutathione SepFast. All these translate into high process flexibility and higher protein yield at
shortened purification time.

Table 1. Product characteristics

Particle size 50 - 150 pm

Base matrix Highly cross-linked 4% agarose

Ligand Glutathione

Ligand density > 20 umol / ml resin

Protein binding capacity Depends on the type of proteins and binding conditions; could be >
10 mg / ml resin

Column material (if applicable) Polypropylene, acrylic, NBR

Operational pressure Up to 3 bars

Operational flow rate Depends on the nature of the protein sample, normally less than 1

column volume (CV)/min

Chemical stability Compatible with all the commonly used aqueous buffers; stable at
short contact to denaturants (e.g. 6M guanidine.HCI or 8M urea);
compatible with common clean-in-place agents e.g. 70% ethanol,
0.1 M NaOH, 0.1 M HCI.

pH stability 3-12
Storage 20% ethanol or 0.02% sodium azide at 4°C - 8°C

Glutathione SepFast is supplied as a loose resin or is supplied as pre-packed columns.

Glutathione SepFast adsorbent is highly stable and compatible with a wide range of chemicals commonly required in
protein purification processes, which means that more flexible operations can be developed for the best performance.

3. Purification procedures

Target proteins can be directly purified from unclarified or clarified cell lysates no matter if it is batch or gravity
operated. As GLUTATHIONE SepFast is compatible with most of the commonly used reagents in biological systems, cell
lysates generated by the commercial cell lysing reagents / kits etc in the market place can be directly used with
GLUTATHIONE SepFast without extra treatment (note: for precaution it is recommended to test in small scale first).
Recombinant proteins expressed as inclusion bodies can be directly purified (and refolded if necessary) after dissolving
in denaturing reagents e.g. 6 M GuHCIl or 8 M urea.

Preparations before protein purification
Protein expression and cell culturing are referred to in the well established protocols in literature.

Harvest the cells and / or broth after the culture is finished. For intracellularly expressed proteins, the pelleted cells
are generally resuspended in PBS or other suitable buffers for following cell disruption such as freeze-thaw,
ultrasonication, homogenisation and bead milling etc. Or the pelleted cells can be directly suspended into a self-made
or commercial cell lysing solution for releasing of the target protein (refer to the well established protocols in
literatures). Proteins expressed as inclusion bodies can be dissolved in denaturing reagents such as GuHCI and urea
first. Clarified or unclarified protein samples can be purified directly. If an unclarified sample is loaded, a treatment
with DNAse I (e.g. 5 ug/ml of Benzonase with 1 mM Mg?* for 10-15 mins in ice-bath) may be required to reduce the
sample viscosity. Pre-conditioning of the cell lysates, such as pH adjustment, can be done in this step.

Equilibration / binding buffer is recommended as: PBS, pH 7.4.

Washing buffer can be the same as the binding buffer or may contain additional reagents (e.g. detergents, alcohol
etc) or have low pH value etc, in order to remove as many weakly bound impurities as possible.

Elution solution is recommended as: 50 mM Tris / HCI containing 10 mM reduced glutathione, pH 8.0.
Water and chemicals used for the protein purification process should be of high purity.
Operation

The column can be operated with a syringe, peristaltic pump or a chromatography system. Suitable tubing adaptors
are required (contact Us for further information).

We recommend scouting the parameters among loading capacity and flow velocity etc to achieve the best desalting
performance.
The recommended flow rate is 0.2 to 1 ml/min for 1 ml column and up to 5 ml/min for the 5 ml column.
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1 Fill the syringe or pump tubing with equilibration buffer. Follow the flow direction. Remove the top stop plug
and connect the column to the syringe (with the provided connector), or pump tubing, “drop to drop” to avoid
introducing air into the column.

Remove the snap-off end at the column outlet. Keep the snap-off part as stop plug for the outlet.

Wash out the preservative and equilibrate the column with at least 5 column volumes of equilibration buffer.
Apply the sample, using a syringe fitted to the luer connector or by pumping it onto the column.

Elute with the chosen buffer.
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4. Clean-in-place (CIP)

In the case that the resin is severely contaminated by strong ionic substances (e.g. proteins and nucleic acids etc),
hydrophobic proteins, lipoproteins and lipids etc, the following clean-in-place approaches can be conducted.

Salt with concentration up to 2 M can be used to clean the impurities bound by ionic interactions.

The contaminants bound by hydrophobic nature can be removed by the following reagents: low percentage detergents
(e.g. 0.1 - 2%), 70% ethanol or 30% isopropanol in basic or acidic conditions (e.g. in the presence of acetic acid or
phosphoric acid). A combination of the above reagents can be explored as well. In general, the incubation time should
be longer (e.g. from 30 minutes to overnight) to ensure full dissociation of the contaminants.

5. Trouble shooting

The following tips may help to resolve the possible problems with individual purification process. If you would like to
get further assistance, please contact our technical team or sales representatives for more information.

No or little target protein in 1. Elution condition is too mild to dissociate the bound protein.

the eluted fractions Increasing the glutathione concentration or the pH in the elution

buffer may help.

Binding conditions are not correct. Check pH and composition of

all buffers and solutions in each step.

Binding time or elution time is too short. Try to increase the

contact time between resin and the buffer in each step.

GST tag is not present. Check the protein gene construction is

correct and as it was originally designed.

5. GST-tag has been degraded. Use anti-GST antibodies in western
blotting to check the location of the tag. Lysate preparation step
needs be improved.

6. GST tag is not sufficiently accessible. Denaturing reagents such as
urea could be added to partially defold the protein.

7. The target protein has precipitated on the resin. Try to add
detergents (e.g. 0.1 - 1 % v/v) or denaturing reagents (e.g. 4 - 8 M
urea).

8. Add DTT prior to cell lysis and to buffers: Adding DTT to a final
concentration of 1-10 mM may significantly increase binding of some
GST-tagged proteins.
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The target protein is eluted 1. Binding and washing conditions not stringent enough. Washing
with impurities with a larger volume or for a longer time can be tried.

2. Impurities are associated with the target protein. Try to add
reducing reagents (e.g. <10 mM B-mercaptoethanol) in the sample or
washing buffer to disrupt formation of disulfide bonds. Try to add
detergents or alcohol / glycerol in the washing buffer to suppress any
non-specific interaction.

3. Impurities are truncated parts of the target protein. Check the
gene construction and expression conditions to minimise potential
mutations. Prevent protein degradation by addition of protease
inhibitors and / or reduction of working temperature.

4. Impurities have higher affinity than the target protein. Careful
optimisation of the binding, washing and elution conditions might
allow the recovery of target protein without co-elution of the tightly
bound impurities. For example, milder elution conditions may help.

Column is clogged 1. The unclarified protein sample is too viscous. Treatment by
ultrasonication or addition of DNase (e.g. 5 ug / ml benzonase + 1 mg
/ ml of Mg?* in ice-bath for 10-15 mins) can reduce the viscosity.
2. Air bubble is trapped under the sintered mesh. Tilt the column
(or even fully invert the column) and tap the mesh side to let the
bubble escape.
3. Column mesh is blocked. Replace with a new column.

6. Storage

Store the resin in 20% ethanol at 4°C.
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7. Further information
Visit www.biotoolomics.com for further information or contact the technical team or sales representatives.

8. Ordering information

Product Quantity Code no.
Glutathione SepFast 5 mi 320101-5ML
10 ml 32010-10ML
50 ml 320101-50ML
1 litre 320101-1L
Pre-packed Glutathione 5x1ml

320101-5x5ML

SepFast column
5x5ml 320101-5x5ML

Related products

SuperSpin Desaltor 50 210101

BioToolomics Ltd

Unit 30A, Number 1 Industrial Estate
Consett

County Durham, DH8 6TJ

United Kingdom

Registered or registration-pending trademark of BioToolomics Litd: BioToolomics, SepFast, SuperSpin. Triton is a registered trademark of Union Carbide inc.
Tween is a registered trademark of ICI Americas Inc.

All goods and services are sold subject to the terms and conditions of sale of BioToolomics Ltd. The company reserves the rights, subject to regulatory or
contractual approval, if required, to make changes in the specifications and features shown herein, or discontinue the products described at any time without
notice or obligation. Contact BioToolomics Ltd for the most current information.

Licensing information: Purification and preparation of proteins containing at least two adjacent histidine residues may require a license under patents USP

5284933 and 5310663 including corresponding foreign patents (assignee: Hoffmann-La Roche).
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