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Kit

Instructions for Use

For the study of the interaction of glucocorticoid 
receptor with glucocorticoid response elements 
in gel mobility shift assays

This product is for research use only and is not 
intended for diagnostic use.
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1. Introduction

Steroid receptors are ligand-dependent, intracellular proteins that 

stimulate transcription of specific genes by binding to specific DNA 

sequences following activation by the appropriate hormone. 

Glucocorticoids are a family of steroids necessary for the regulation 

of energy metabolism, as well as immune and inflammatory 

responses. These compounds exert their effect through the 

interaction with the glucocorticoid receptor (GR) and the subsequent 

association of the ligand-receptor complex with DNA.

ab3582 can be used in gel mobility shift assays to investigate the 

role of GR in different tissues or the role of GRE under specific 

conditions such as hormone stimulation. 

Each kit contains enough protein for approximately 50 gel mobility 

shift reactions.
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Overview of the Gel Shift Assay Method. The gel shift assay 

consists of three key steps: (1) binding reactions, (2) electrophoresis, 

(3) probe detection. Completed binding reactions are best 

electrophoresed immediately to preserve potentially labile complexes 

for detection.

In this example, the addition of an specific competitor/ protein 

specific antibody leads to complete elimination of the protein:probe 

complex. However, only a reduction in intensityis observed rather 

than the complete elimination of bands.
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2. Protocol Summary

Label oligonucleotide

Prepare sample nuclear extracts

Prepare buffer for reaction

Mix reaction components and incubate

Electrophoresis and gel drying

Analyze results

5



3. Components and Storage

A. Kit Components 

Item Quantity

Vial A: Recombinant Human 

glucocorticoid receptor [3.5mg/ml]

50µl

Vial B: Oligonucleotide [100ng/µl] 20µl

* Store the kit at -20°C, or at -80°C for long term storage. Please 

read the entire protocol before performing the assay. Avoid repeated 

freeze/thaw cycles. 

Briefly centrifuge vials prior to opening.

Vial A: Recombinant Human glucorticoid receptor (full length) that 

was expressed in an insect cell expression system and enriched by 

ammonium sulfate precipitation followed by dialysis in KED buffer 

with 20% glycerol.

Vial B: dsDNA oligonucleotide probe representing the human 

tyrosine amino transferase gene response element with the following 

sequence:

5’ … CTA GGC TGT ACA GGA TGT TCT GCC TAG … 3’

3’… GAT CCG ACA TGT CCT ACA AGA CGG ATC … 5’
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B. Additional Materials Required

 [-32P]ATP & T4 polynucleotide kinase – for labelling 

dsDNA oligonucleotide probe

 Standard reagents/instruments for SDS-PAGE

 BSA (bovin serum albumin)

 Non-specific dsDNA competitor, such as poly(dIdC) or 

salmon sperm DNA

 Anti-Glucocorticoid receptor antibody – for supershift 

experiments. We recommend the use of Rabbit anti-

glucocorticoid receptor antibody (ab6871)

 Whatman® 3MM filter paper

 Gel dryer

 X-ray films – for autoradiography
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4. Assay Protocol
1. Oligonucleotide labeling:

Follow the instructions provided with the T4 Polynucleotide 

Kinase (not supplied) to label the dsDNA oligonucleotide 

provided on vial B. The labeling efficiency varies from 60% - 

100%, so please check the final amount of labeled 

oligonucleotide.

2. Sample preparation:
Treat your cells in necessary, and prepare nuclear extracts using 

your preferred method. We suggest using our EpiSeeker Nuclear 

Extraction Kit (ab113474), which provides a yield of 10µg 

protein/ 106 cells. Make sure you use a cell type known to be 

positive for glucocorticoid binding proteins.

3. Buffer preparation
Prepare a 5x Binding Buffer as follows:

100 mM HEPES, pH 7.9

300 mM KCl

25 mM MgCl2
10 mM DTT

50% Glycerol
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4. Gel shift assay:

On a microcentrifuge tube, gently mix the following components 

by pipetting up and down:

Components Negative 
control

Positive 
control

Sample

5x binding buffer 4 µl 4 µl 4 µl

BSA (100µg) 1 µl 1 µl 1 µl

GR (vial A) 1 µl 1 µl 1 µl

Labeled 

oligonucleotide (Vial B) 

(0.5ng)

1 µl 1 µl 1 µl

poly(dIdC) (200ng) 1 µl 1 µl 1 µl

Nuclear extracts - - 2.5 µl*

ddH2O q.s. to 20 µl q.s. to 20 µl q.s. to 20 µl

*Amount of nuclear extract given is just a guideline and 

researcher will need to establish the optimal quantity for its own 

experimental settings.
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Gel supershift assay:
If you wish to run a “supershift assay”, you will need to use a 

specific antibody against the glucocorticoid receptor. We 

recommend the use of ab3671 (rabbit anti-glucocorticoid 

receptor). You will need to add 10 µl of antibody and adjust 

amount of ddH2O to a total of 20 µl.

Incubate reaction for 30 minutes at room temperature.

5. Electrophoresis of DNA-Protein Complexes:
A. Load 5 -7 µl reaction on a 3.5% non-denaturing 

polycrylamide gel in 90 mM tris-borate + 2.5mM EDTA (pH 

8.3) at a constant voltage of 300V. Maintain the gel at room 

temperature (make sure it does not overheat)

B. Open the gel plates and place the gel on a sheet of 

Whatman® 3MM filter paper. Cover with plastic wrap and 

d4ry on a gel dryer.

C. Expose the gel to X-ray film 1 hour – overnight at -70°C with 

an intensifying screen, Alternatively, analyze the gel using 

phosphorimaging instrumentation.
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5. Data Analysis

Unbound oligos (negative control) will run near the dye front.

If the complex is specific, the addition of unlabeled specific 

competitor should decrease the intensity of the band(s). In the 

presence of unlabeled non-specific competitor (poly(dIdC)), the 

specific band(s) should remain.

In a gel supershift assay, the observed band will be higher due to the 

binding of the antibody.
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6. Troubleshooting

Problem Reason  Solution

Insufficient amount of 
protein

Titrate amount of protein used in 
the binding reaction

Binding buffer 
missing essential 
components

Optimize concentrations of salt 
and glycerol if necessary

Specific activity of 
the probe is low

Use only fresh 32P label, label 
the probe properly and check 
the percent incorporation of the 
labelling reaction

Probe denatured Ensure target DNA is double-
stranded

No shift 
observed

DNA-protein complex 
labile

Perform binding reaction and 
electrophoresis at 4°C.

Gel too warm during 
electrophoresis

Run gel in cold room to improve 
sieving properties of gel

Bands 
appear 
smeared Insufficient amount of 

nonspecific 
competitor

Titrate the mount of nonspecific 
competitor

12



For further technical questions please do not hesitate to 
contact us by email (technical@abcam.com) or phone (select 
“contact us” on www.abcam.com for the phone number for 
your region).
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UK, EU and ROW
Email: 

technical@abcam.com
Tel: +44 (0)1223 696000
www.abcam.com
 

US, Canada and Latin America
Email: us.technical@abcam.com
Tel: 888-77-ABCAM (22226)
www.abcam.com
 

China and Asia Pacific 
Email: hk.technical@abcam.com
Tel: 108008523689 (中國聯通)
www.abcam.cn
 

Japan
Email: technical@abcam.co.jp
Tel: +81-(0)3-6231-0940
www.abcam.co.jp
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