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EMSA "Gel Shift" Kit 
 
Introduction to EMSA Kits 
Shift Assay (EMSA) Kits are useful tools for  
identifying proteins that interact with DNA. This rapid technique is based on the  
separation of free DNA from protein/DNA complexes due to the differences in their  
electrophoretic mobility in native (non-denaturing) polyacrylamide gels. When a  
protein binds specifically to a labeled dsDNA sequence, it migrates slower than  
non-bound dsDNA in a polyacrylamide gel, thus resulting in discrete bands  
corresponding to the individual protein/DNA complex. A typical EMSA experiment is  
performed by incubating a biotin-labeled transcription factor (TF) Probe with treated  
and untreated nuclear extracts. The protein/DNA complexes are separated on a  
non-denaturing polyacrylamide gel. The gel is transferred to a nylon membrane and  
detected using strepatvidin-HRP and a chemiluminescent substrate. The shifted  
bands corresponding to the protein/DNA complexes are visualized relative to the  
unbound dsDNA. The bands are visualized after exposure to film or  
chemiluminescent-imaging system (Figure 1).  
For more specific binding, you may wish to add unlabeled specific dsDNA probe  
(cold probe; provided) to the protein/DNA reaction mixture which competes with the  
labeled dsDNA probe (biotin-labeled probe) for binding to the protein. This causes  
the labeled probe to migrate to the bottom of the gel and reduces the intensity of the  
shifted band.The EMSA Kits are suitable for validation of results obtained using Procarta® 
Transcription Factor Assay, Protein/DNA Arrays (Cat. #s MA1010 to MA1015) or to  
validate binding activity of a specific transcription factor (protein) to DNA. Enough  
reagents are provided to perform 25 binding reactions.  TF EMSA Kits  
measure the activity of specific transcription factors in nuclear extracts. The assay is  
highly specific, precise, and requires 4-8 µg of protein/well. We currently offer  
more than 400 EMSA assays. 

 
Kit Contents and 
Storage 
The EMSA Kit contains the following components. Refer to the product insert for  
quantities and details of components supplied. If stored properly, reagents have a  
shelf-life of 6 months.  
Box 1 is shipped on dry ice. Please store at -20°C upon receipt 
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Guidelines for Assay Design and Analysis 
Preparing Samples The protein concentration of the nuclear extract inputs should be at least 1 
µg/µL. If  
the samples can not reach this minimum concentration, you may need to prepare  
new nuclear extracts. You can either increase the number of cells used during the  
process or use less Buffer B when the pellet is resuspended during the final  
incubation step of the nuclear extraction process.  
General Guidelines ♦ Read this user manual and all product inserts before performing the assay. 
♦ Store all reagents at the recommended temperatures. 
♦ Use  Nuclear Extraction Kit for best results. 
Assay Procedures 
Before You Start ♦ Thaw Positive Control and sample nuclear extracts on ice. 
♦ Thaw TF-Specific Probe and TF-Specific Cold Probe on ice. 
Preparing Nuclear 
Extracts 
We recommend using a commercially available kit, such as Nuclear  
Extraction Kit (P/N AY2002). Please note that the provided control nuclear extract is a  
positive control only when used with the supplied control probe. 
♦ We recommend a minimum of 4 µg of nuclear extract per lane and loading  
multiple wells with varying concentrations to determine the optimal nuclear  
extract concentration.  
♦ You will need adjust the amount of nuclease free water accordingly so that the  
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total volume of nuclear extract and nuclease free water is no more than 6 µL.  
♦ When measuring protein concentration, we only recommend using the DC  
Protein assay from Bio-Rad (Lowry assay) when used in conjunction with our  
Nuclear Extraction Kit.  
Forming TF-DNA 
Complexes 
Forming TF-DNA complexes: 
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