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(54) CHROMATOGRAPHY MEDIA

(57) The present invention relates to a novel
non-cross linked chromatography media provided with
glutathione ligands and magnetic particles.

The chromatography media is used for production
of an affinity media provided with gluthatione ligands for
adsorption of GST-tagged proteins.
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Description

Field of the invention

[0001] The present invention relates to a novel chromatography media. More closely it relates to a media where GSH
is coupled to a non cross-linked chromatographic media provided with magnetic particles.

Background of the invention

[0002] The use of affinity tags that are genetically coded and linked to a target protein to facilitate its purification is
well established in the research community. Examples of commonly used such tags are glutathione-S-transferase (GST),
hexa-histidine and maltose binding protein. In order to purify the affinity tagged protein, chromatography media with an
immobilized specific ligand for the affinity tag is used. The chromatography media used should exhibit a high binding
capacity for the target protein and yield highly pure target protein at high recoveries in a short time frame ("quality
criteria"). Chromatography media used for this purpose is often in the form of beads but can also be monolithic or in
other formats. Magnetic chromatography media is useful for many applications and has a number of benefits related to
the purification of affinity tagged proteins. One benefit is that the magnetic bead format, in contrast to commonly used
column formats, works well with samples that contain small particles like cell debris. Such small particles are often
present in cell lysates which is a common start material for purification of tagged proteins. Another benefit is that purification
of tagged proteins with magnetic chromatography media can be performed rapidly with very simple equipment, and with
little effort. Yet another benefit is that protocols using magnetic chromatography media readily can be automated.
[0003] Magnetic chromatography media can be produced by immobilization of the desired ligand directly on an iron-
containing mineral, but it is preferred to have the iron-containing mineral coated with e.g., a polymer that is inert and
allows for control of the ligand density obtained during the coupling reaction. Commercially available products like His
Mag Sepharose™ Ni and Streptavidin Mag Sepharose (GE Healthcare Biosciences AB) uses highly cross-linked agarose
for the coating to which the ligand is attached. Such highly cross-linked agarose is also used in conventional (i.e.,
nonmagnetic) chromatography media. For unknown reasons, magnetic chromatography media with highly cross-linked
agarose and immobilized glutathione (for purification of GST-tagged proteins) does not fulfill all the quality criteria outline
above. More specifically, such media exhibits a low binding capacity for GST-tagged target proteins.

Summary of the invention

[0004] The pesent invetion provides a novel chromatography media which is non-crosslinked and provided with glu-
tathione ligands and magnetic particles for easy handling in a desirable format. The media is used for adsorption of
GST-tagged proteins.
[0005] The media may be provided with magnetic particles and is based on agarose, most preferably Sepharose™.
[0006] The invention provides non-crosslinked agarose beads with incorporated magnetite particles and glutathione
ligands coupled to the agarose beads by butane-1,4-diglycidylether.

Brief description of the drawings

[0007]

Fig 1 Absorbance measurements at 280nm and 310 nm for different beads. The prototype U2395081 is GST non
crosslinked magnetic Sepharose and the prototypes U2278079 and U2278066 are GST crosslinked magnetic Sepha-
rose Also two commercial beads are shown for comparison. Capacity was compared by purifying 300 ml GST-
hippocalcin in E.coli lysate using 25 ml magnetic beads. The five wash fractions (W1-W5) and the two elution fractions
(E1-E2) were evaluated by absorbance measurements.

Fig 2 Capacity measurements. Capacity was compared by purifying 300 ml GST-hippocalcin in E.coli lysate using
25 ml magnetic beads. The capacity of each media, i.e. the amount of eluted sample per ml magnetic beads was
calculated using Lambert Beer’s law.

Fig 3 SDS-PAGE analysis. SDS-PAGE of eluates obtained by purification of 300 ml GST-hippocalcin in E.coli lysate
using 25 ml magnetic beads. The electrophoresis was performed under reduced conditions using ExcelGel SDS
Gradient 8-18. The gel was Coomassie stained.
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Detailed description of the invention

[0008] The invention will now be described more closely in association with a non-limiting example. In the invention
a practical evaluation was performed of a new GST Mag Sepharose prototype, which has been prepared by coupling
glutathione on non-crosslinked Mag Sepharose.

Example 1: Synthesis of non-cross linked Mag Sepharose prototype

[0009] 18 mL of drained non cross linked Mag Sepharose is mixed and stirred with 7,5 mL 0,6M NaOH at RT. After
5 minutes, 4,5 mIL of butane-1,4-diglycidylether is added and the reaction slurry is stirred for 3h at RT, followed by
extensive washings with distilled water on a glass filter.
The drained gel is mixed with Glutathione solution (600 mg Glutathione dissolved in 15 mL distilled water, pH adjusted
to 8,3 with 4M NaOH) and stirred for 18h at RT, followed by washings on a glass filter with 0,5M NaCl and distilled water.
The media is preferably used for small scale purification of GST-tagged proteins.
[0010] GST Mag Sepharose is based on non cross linked emulsified agarose beads. Agarose, water and magnetite
is dissolved at 90’C and emulsified in toluene and ethylencellulose at 60’C then cooling at 40’C.

Example 2: Comparative study

[0011] The capacity of the new GST Mag Sepharose prototype (non-crosslinked Mag Sepharose) as well as of GST
Mag Agarose Beads from Novagen, MagneGST Particles from Promega and of two previously tested GST Mag Sepha-
rose prototypes (crosslinked Mag Sepharose) were compared by purifying an overload of GST-hippocalcin in E.coli lysate.

Materials I Investigated units

[0012] GST Mag Sepharose prototypes and commercially available magnetic beads.
Novagen - GST-Mag Agarose Beads;71084; lot M00062032. Promega - MagneGST Protein, 25% v/v suspension. 5-10
mg GST-Tag fusion proteins per 1 ml settled resin. (Particle size: 1-10 microns). (Novagen)
Promega - MagneGST Glutathione Particles; V861A, lot 26785004 (278568 on package). 50% v/v suspension. 2 mg
GST-Tag fusion proteins per 1 ml settled resin. (Particle size: 1-5 microns) (Promega)

Chemicals

[0013]

Buffers

Binding buffer: PBS

[0014] One PBS-tablet was dissolved in 1 liter of Milli-Q water.
[0015] Elution buffer: 50 mM Tris-HCl, 10 mM reduced glutathione, pH 8.0
[0016] The buffer was prepared by dissolving 5 ml Tris-HCl and 0.303 g reduced glutathione in approximately 90 ml
Milli-Q water. The pH was adjusted to 8.0 and the volume was adjusted to 100 ml.

Samples

[0017] GST hippocalcin in PBS, sonicated 26/9-2007, fermented 30/7-2005. Concentration is at least 1.5 mg/ml.
Sample is labeled: 26 Sept 2007/TG.

PBS Medicaco 09-9400-100; Lot 140506
Trizma-HCl 1 M, pH 8.0 (Tris) SIGMA T-2694; Lot 085K8407
Reduced glutathione Intern rek. 30215600; To nr 23977; Lot 149250-1
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Methods

Sample preparation

[0018] GST-tagged hippocalcin in E.coli, sonicated in September 2007 (See U2013: 49-50) was thawed and filtered
using 0.45 mm filter.

Purification protocol

[0019] All purifications were performed using PBS as binding buffer and 50 mM Tris-HCl, 10 mM reduced glutathione,
pH 8.0 as elution buffer. The same purification protocol was used all media:

Magnetic bead preparation

• Gently mix the bottle
• Transfer 25 ml beads to 1.5 ml tube and remove storage solution

Equilibration (perform this step 3 times totally)

• Add 300 ml binding buffer.
• Resuspend the medium.
• Remove the liquid.

Binding of antibody

[0020]

• Immediately after equilibration, add 300 ml of sample.
• Resuspend the medium and let incubate on a shaking platform for 40 minutes.
• Remove the liquid.

Washing (perform this step 5 times totally)

• Add 300 ml binding buffer.
• Remove the liquid.

Elution (perform this step 2 times totally)

• Add 300 ml elution buffer.
• Fully resuspend the medium and let incubate for 15 minutes with occasional mixing.
• Remove and collect the elution fraction.

Absorbance measurements

[0021] The protein concentration was determined at 280 and 310 nm in a spectrophotometer and calculated according
to Lambert Beer’s law 

Where:

C =protein concentration
A = absorbance at 280 nm - 310 nm
b = path length
ε = theoretical extinction coefficient for GST-hippocalcin: 1.258 ml/mg*cm
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SDS-PAGE

[0022] SDS-PAGE was performed according to Instructions for ExcelGel SDS (#80-1310-00). Samples were thawed
and mixed 1:1 with 2xNSB (reduced conditions, 10 mM Bond-Breaker TCEP Solution). The samples were heated for 5
minutes at 95°C and 20 ml of each sample was applied on an ExcelGel SDS gradient 8-18 gel. The gel was Coomassie
stained.

Results and discussion

[0023] The capacity of a new GST Mag Sepharose prototype-(non-crosslinked Mag Sepharose) was evaluated. Two
GST Mag Sepharose prototypes evaluated previously (crosslinked Mag Sepharose) as well as GST Mag Agarose Beads
from Novagen and MagneGST Particles from Promega were included for comparison. The media binding capacities
were determined by purifying 300 ml GST-hippocalcin in E.coli lysate using 25 ml magnetic beads. GST-hippocalcin was
added in excess to all media. The five wash fractions (W1-W5) as well as the two elution fractions (E1 and E2) were
evaluated by absorbance measurements (Figure 1). The capacity of each media was calculated (Figure 2) and the purity
of elution fractions was analyzed by Coomassie stained SDS-PAGE (Figure 3).
[0024] The absorbance measurements showed that the capacity of the new prototype was ∼14.5 mg GST-Hippocalcin
per 1 ml settled resin (Figure 2). The capacity was much higher than the capacities of the prototypes prepared using
crosslinked Mag Sepharose or Mag Agarose Beads from Novagen and somewhat higher using MagneGST Particles
from Promega. Note: The protein eluted from MagneGST Particles from Promega had high absorbance at 310 nm which
indicated aggregates or small particles and resulted in uncertain capacity determination.
[0025] The SDS-PAGE analysis showed high purity (>90% determined by visual inspection, Figure 3). Moreover, the
SDS-PAGE showed that both higher protein yield and purity was obtained using the new GST Mag Sepharose prototype
than using any other of tested media.

Conclusions

[0026] The capacity of the new GST Mag Sepharose prototype U2395081 (non-crosslinked Mag Sepharose) was
∼14.5 mg GST-Hippocalcin per 1 ml settled resin. The two competitor products Mag Agarose Beads from Novagen and
MagneGST Particles from Promega had lower capacities. Also the two GST Mag Sepharose prototypes U2278079 and
U2278066 prepared by coupling glutathione on crosslinked Mag Sepharose, displayed considerably lower capacities.

Claims

1. Non-cross linked chromatography media provided with glutathione ligands and magnetic particles.

2. Non-cross-linked chromatography media according to claim 1, which is based on agarose.

3. Non-crosslinked chromatography media according to claim 3, wherein the glutathione ligands are coupled to the
agarose beads by butane-1,4-diglycidylether.

4. Non-cross-linked chromatography media according to claim 2 or 3, wherein agarose, water and magnetite is dissolved
at 90’C and emulsified in toluene and ethylencellulose at 60’C then cooling at 40’C.
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