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HANDLING 
 
SAFETY AND WARNINGS 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: For use with radioactive material.  

 
This product is to be used with radioactive material. Please follow the manufacturer’s 

instructions relating to the handling, use, storage and disposal of such material. 

 

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 laboratory overalls, safety glasses and gloves. Care should be taken 

to avoid contact with skin or eyes. In the case of contact with skin or eyes wash immediately 

with water. See material safety data sheet(s) and/or safety statement(s) for specific advice. 

 

STORAGE 
 
Store at 2–8°C. 

 

EXPIRATION 
 
The expiration date will be at least >/= 4 weeks from the date of dispatch. 

 

 

 

 



 

 

COMPONENTS 

 
MAIN COMPONENTS 

 
  
SPA BEADS 

 

Glutathione-coated SPA bead, lyophilized, based on polyvinyltoluene (PVT) and containing 

scintillant. Reconstitute using 0.2 M borate buffer pH 8.5. 

 

 
ADDITIONAL EQUIPMENT AND REAGENTS REQUIRED 
       
The following equipment and reagents are required but are not supplied: 
 
• Assay/reconstitution buffer (0.2 M borate buffer, pH 8.5). For 500 ml buffer, 6.19 g boric acid 

in AnalaR grade water is required. The pH of the buffer should be adjusted to 8.5 using 5 M 

NaOH.  

• GST fusion protein in a suitable concentration for the assay.  
 
• Radiolabeled protein or oligonucleotide binding partner for GST fusion protein.  
 
• Microplate scintillation counter or conventional counter.  
 
• 96 well microplates compatible with the microplate scintillation counter or tubes.  
 
• Self-adhesive microplate seals.  
 
• Ice bath for the temporary storage of all reagents.  
 
• Pipetting equipment, either manual or automated systems (10 µl, 50 µl, 100 µl, 1 ml).  
 
Microplate scintillation counters and plate sealers are available from Wallac OY, Finland and 

Packard Instrument Co. Inc., Meriden, CT 06450, USA. 

Microplates are available from a variety of sources, for example the Wallac plates (Cat. code 

1450-405 or 1450-510), Dynatech Microlite™ -1 plates from Dynatech Laboratories Inc., 

Virginia 22021, USA or Packard Optiplates™. 

 

 

DESCRIPTION 
 
The glutathione PVT SPA Beads developed by GE Healthcares is a novel bead formulation 
designed to use the scintillation proximity assay (SPA*) principle for trapping and quantifying the 
binding of labeled glutathione-S-transferase (GST)-tagged proteins or their binding partners. 
 

The system is based on a polyvinyltoluene bead containing scintillant. The outer surface of the 
bead has been modified by a coating of glutathione which enables the binding of GST or GST 
fusion proteins. 
 

A typical assay format, where labeled binding partners (DNA or protein) to a GST-tagged 
fusion protein can be detected and quantified, is illustrated below. 
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Evaluation studies have been performed using the binding to the glutathione-coated bead of N-

succinimidyl[2,3-3H] propionate-labeled GST ([3H]NSP-GST) and a [3H]NSP-GST-lyn fusion 

protein. Only the protein bound via the glutathione coating to the PVT-SPA bead will generate a 

significant signal. Unbound protein in the supernatant will not be in close enough proximity to 

generate a light signal. This theory can be extended to the association of GST-tagged proteins 

and their labeled binding partners. 

 

The glutathione-coated bead has been used with both [3H] and [33P]. Additionally, SPA systems 

involving GST fusion proteins have used [125I] (1–3).  
 

The protocol is very simple to perform, and compared to traditional methodology 

has many advantages: 
 
• No filtration or washing steps to separate bound from free moieties are required  

 

• Only pipetting steps are necessary  

 

• Use of liquid scintillant is not required  

 

• The system is amenable to automation  

 

Assay precision is high and substantial time saving can be achieved over existing methodology. 

The assay can be used in a high throughput format. 
 
 



 

 

CRITICAL PARAMETERS    
The following points are critical: 
 
• Using [3H] glutathione in a tracer it is estimated that a mean value of 5.3 µg of glutathione is 

bound per 1 mg of bead.  
 
• Additionally, evaluation studies have been carried out with   

N-succinimidyl [2,3-3H]propionate-GST ([3H]NSP-GST). Loading of [3H]NSP-GST on to the 
glutathione-coated SPA bead was found to be between 30–40 ng GST per mg of bead. These 
studies have not been fully optimized.  

 
• The glutathione-coated beads are suspended in 0.2 M borate buffer, pH 8.5. GE Healthcare 

has not evaluated whether changes in pH affect the binding of GST to the bead.  

 
 
• Work was carried out using GST from human or porcine placenta. It is unknown whether 

GST from a different source will affect the binding.  
 
• All Studies have used [3H] or [33P] as the radiolabel. The use of alternative labels has not 

been evaluated, although it is speculated that [125] can be used. See also the section on 
additional information on the use of [33P] with SPA.  

 
• Suitable controls need to be set up. For example, if the assay type is for the trapping and 

quantifying of GST-protein/DNA or GST-protein/protein interactions, then the ideal control 
would be to omit the GST fusion protein.  

 
• The assay should be configured so that a fixed amount of SPA bead is used (see 

recommended protocol). A second parameter should also remain fixed (either the amount of 
GST-fusion protein or binding partner) while the other is variable.  

 
• When researchers are using highly colored samples, color quench correction may be 

necessary.  
 
 
ASSAY PROCEDURE 

(For the trapping and quantifying of GST-tagged proteins and their binding partners) 
 
It is proposed that the following protocol or similar variations would be suitable for quantifying 

binding partners to GST-tagged proteins using the glutathione-coated SPA beads. 
 
 
REAGENT PREPARATION          
 
Bead in storage and assay buffer.  
1. Prior to use, the SPA beads should be reconstituted using 0.2 M borate buffer to a 

concentration of ~150 mg/ml and mixed thoroughly to ensure dispersion. Keep the beads in 

this buffer at 2–8°C.  

 

2. For one 96-well plate, remove 150 mg (1 ml) of SPA bead in storage buffer into a clean 

glass container. Add assay buffer (9 ml) to the bead suspension and gently vortex mix. This 

produces a working bead stock at 15 mg/ml. Store on ice and use within 5 hours. Do not 

store this working stock of bead in assay buffer for later use once this 5 hour period 



 

 

has expired.  

 

Please note: that an excess volume of bead in assay buffer will be generated to allow for 

pipette variation.  

 
 
ASSAY PROTOCOL     
(final assay volume 200 µl) 
 

1. Prepare reagents as described in the previous section. 
2. Label plates/wells as required. Incubate the required concentration of GST-tagged protein (at 

a suitable temperature and for an optimized time) with its radiolabeled binding partner in an 

appropriate buffer in the microplate wells. A suitable inhibitor or competitor of the binding 

interaction may be added here if required. The volume at this stage should be no more 

than 100 µl.  

 

3. Suitable controls should be set up. For example the incubation of the radiolabeled binding 

partner with the SPA bead in the absence of the GST-tagged protein.  

 

4. Add 100 µl of glutathione-coated SPA bead (1.5 mg) to each well.  

 

5. Seal plate with appropriate stickers.  

 

6. Allow plates to incubate at room temperature for 30 minutes.  

 

7. Count each well for 1 minute in a β-scintillation counter (see subsection on counting).  
 
 
COUNTING 
   
1.  Scintillant should not be added to the assay.  
2. Windows for the counters should be set wide open.  
3. When researchers are using colored samples, color quench correction may   be necessary. 

Please contact your local GE Healthcares representative for further information.  
4. The following β-scintillation counters are compatible with SPA technology for this assay:   

Wallac 1450 MicroBeta™, 96-well microplates Packard TopCount™, 96-well 

microplates  
 
Please note: The SPA counts obtained will depend on the type of counter used and the 

absolute efficiency of the instrument. 

 

ASSAY PERFORMANCE 
 
 
TYPICAL RESULTS 

 
The binding of [3H]N-succinimidyl[2,3-3H]propionate-GST (276 Ci/mmol) to glutathione-coated 



 

 

SPA beads (1–5 mg/well) is shown below (figure 1). 
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Figure 1. Incubation of the labeled GST with SPA bead was in a total assay volume of 150 µl at 25°C for 30 minutes, followed by 
counting in a MicroBeta plate counter. Data is shown as the means of two values. The amount of [3H]NSP-GST added was 2.5 × 
10

5
 cpm at 276 Ci/mmol (approx. 0.82 pmoles, assuming MW of GST= 50 000). 

 
Allowing for SPA counting efficiency (~40%), it can be seen that with 5 mg of bead, almost 100% of added N-succinimidyl 
 
[2,3-

3
H]-propionate-GST at this specific activity can be captured. With 1.5 mg SPA bead however, a ‘sampling assay’ format 

 was carried out, where from the results above, a 66% capture was achieved. If higher quantities of bead are required during 

optimization, the concentration of stock during reconstitution needs to be adjusted. 

 
 
 

ASSAY BACKGROUND     
In a typical assay with no glutathione-coated bead added to a 200 µl assay volume, the 

background counts are <20 cpm in the presence of 500 000 dpm added activity (Microplate, 

Wallac MicroBeta counter). 

 

 
ADDITIONAL INFORMATION 

 
SOLVENT COMPATIBILITY 
  
The assay is compatible with DMSO and acetic acid which can be used as solvents for 

compound libraries, but in limited quantities. Lower SPA counts have been observed if the 

volume per well of these solvents exceeds 10 µl (5% of total volume). Solvents such as 

acetone, triethylamine and various halocarbons such as dichloromethane are not suitable. If 

suitable organic solvents are employed, ensure appropriate control wells are set up. 

 
 
USE OF [33P] WITH SPA 
  
When working with [33P], the SPA beads are allowed to settle or are centrifuged prior to 

counting. This penultimate step is important due to the relatively high maximum β-energy (0.249 

MeV) of the decaying [33P] isotope and the concomitantly high mean path length (0.6 mm) of the 

β-particle. What this means for SPA is that, were the free [33P] counted with the beads in co-

suspension, the non-specific proximity effects (excitation of bead fluor by unbound isotope) 



 

 

would be substantial. This can be overcome either by allowing the beads to settle out under 

gravity or by pelleting the beads using a centrifuge. 
 
GENERAL POINTS 
  
The assay format described above should be applicable to a number of studies. However, GE 

Healthcare has not to date performed any assays other than those already described within this 

pack leaflet. 

 

If setting up an assay in which a non-radiolabeled competitive inhibitor (of a particular protein-

protein or a protein-DNA interaction) is employed, one should observe a reduction in SPA 

counts as the radiolabeled binding partner is competed out. This outcome is based on the 

assumption that the radiolabeled moiety which is competed out by the inhibitor is not in close 

enough proximity nor binds non-specifically to the glutathione-coated SPA bead to generate a 

light signal. As well as competition studies, the assay could be used for kinetic studies for the 

binding of specific GST-fusion proteins with peptides or oligonucleotides. 

 

 
BACKGROUND REFERENCES  
 

Glutathione (or γ-glutamylcysteinylglycine) is a small tripeptide which is capable of conjugating 

with glutathione-s-transferase (GST) enzymes. This property has been developed for 

immobilization of GST by affinity chromatography (4) and has been extended to purify GST-

fusion proteins (5). 

 

Using this concept for immobilizing GST-fusion proteins, the glutathione-coated SPA bead 

has been developed. This bead will enable the trapping and quantification of GST-fusion 

proteins and their binding partners using SPA technology. 

 

The ability to trap and quantify cloned tagged proteins is a desirable target in the drug screening 

market, potentially replacing techniques such as yeast hybridization systems (10), 

immunoprecipitation, electrophoresis and blotting. In many cellular processes, protein-protein 

interactions are of major importance. Studies of the kinetics of these interactions have been 

simplified by the direct measurement of their binding using SPA beads. The immobilization of 

GST-fusion proteins on to SPA beads and the direct measurement of interaction with their 

binding partners have been successful using an anti-GST antibody to link the GST tagged 

protein to protein A beads (3, 6, 7, 8). In addition, biotin-tagged GST fusion proteins have been 

employed with streptavidin beads (1, 2, 3, 9) to quantify the binding of peptides. 

 

The direct binding of glutathione to the SPA bead has a number of potential advantages. It 

reduces the number of manipulations in the 

assay because the link between the bead and the GST fusion protein is simplified. In addition, 

modification of the fusion protein itself is not required. 
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