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Immunoprecipitation is a method that allows for the purification and detection of an 

antigen. This method is used to identify the molecular weight and activation of proteins, changes 

in post-translational proteins and to recover protein binding molecules in protein-protein or 

protein-nucleic acid interactions (1). The pre-immobilized approach and the free antibody 

approach are two methods that can be used for immunoprecipitation. These two different 

methods provide a variety of applications including: Co-immunoprecipitation, chromatin 

immunoprecipitation, RNA immunoprecipitation, and Tagged-protein immunoprecipitation. 

The pre-immobilized approach requires an antibody to be pre-immobilized onto an 

insoluble support. An insoluble support can be either an agarose or magnetic bead. The pre-

immobilized antibody is incubated with a cell lysate that contains the target protein. Mild 

excitation of the cell lysate during the incubation period allows the target antigen to bind to the 

immobilized body. Depending on the nature of the target antigen, immobilized immune 

complexes are retrieved from the lysate.  

In the free antibody approach, the immune complexes are formed by the desired antigen 

and free floating antibodies in the lysate.  These complexes collect on the insoluble support. 

Although the free antibody approach is less commonly used, it is beneficial for; low 

concentrations of the target protein, weak binding affinity between the antibody and antigen, and 

if the binding kinetics between the antibody and antigen is slow. 



 

Figure 1: Schematic of pre-immobilized antibody approach and free antibody approach. 

 Co-immunoprecipitation is a method that requires the antibody to co-precipitate a known 

protein complex from a lysate (1). The protein complex is bound by the antibody which is 

immobilized onto the support. The entire complex is pulled out of solution to identify any of its 

unknown members, and is analyzed using SDS-PAGE and Western blot.  

Chromatin immunoprecipitation identifies regions of the genome that DNA binding 

proteins associate with (2). The proteins which are bound to DNA are cross-linked temporarily 

and it is during this time that the DNA is expelled prior to cell lysis. Both the target proteins and 

the cross-linked nucleotide sequences are immunoprecipitated. After the DNA is removed, it can 

be identified by PCR or through the use of microarrays. However, RNA immunoprecipitation 

uses RT-PCR and cDNA sequencing for the identification of RNA-binding proteins.  



Tagged-protein immunoprecipitation is a method that tags a protein with the part of an 

antigen molecule which is where the antibody attaches. The tags can be short peptide sequences 

or fluorescent proteins, such as: 

 Flag; peptide sequence DYKDDDDK, 

 c-Myc; peptide sequence EQKLISEEDL 

Hemagglutinin (HA); peptide sequence YPYDVPDYA 

Green fluorescent protein (GFP) (1) 

Although the tag makes the protein in question easy to find, it can affect the functionality or 

protein interactions.  
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