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1.1. [bookmark: _GoBack]Immunoprecipitation or IP is a widely used technique to isolate a protein of interest from a mixture of proteins like a cell or tissue lysate, or a body fluid (1.1.1),. This technique is useful for obtaining purified protein for protein characterization, or to investigate binding partnerprotein-protein interactions (1.1.2) of a protein of interest. 
1.1.1. See Storyboard
1.1.2. See Storyboard


1.2. The process begins with an antibody which has a high binding affinity and specificity for the target protein (1.2.1). This antibody is mixed with the target sample, allowing antibody-target complexes to form. Any protein that bindsbound to the target protein also gets indirectly attached to the antibody in the process. (1.2.2)
1.2.1. See Storyboard
1.2.2. See Storyboard

1.3. Next, the entire solution is incubated with agarose beads conjugated to a  bacterial protein A, G or L, which which is conjugated to agarose, sepharose or magnetic beads. These bacterial proteins has a strong affinity forstrongly bind to the constant region of antibodies (1.3.1). The bacterial protein binds to the antibody, and all antibodies, and hence connectconnects the antibody-target complexes to the beads (1.3.2).
1.3.1. See Storyboard
1.3.2. See Storyboard

1.4. Then, the solution is centrifuged to precipitate the beadsbeads are precipitated by centrifugation or a magnetic field, hence thereby precipitatingextracting the entire protein complex containing the binding antibody, the target protein and any interacting proteins from the solution. (1.4.1)	Comment by Nicola Chamberlain: repetition
1.4.1. See Storyboard

1.5. After thatFinally, all the bound proteins are ‘eluted’ extracted from the beads and released from each otherusing a protein denaturing agent to release them from the beads and from each other, and are used. and are thenfor further analyzedsis using by protein analysis techniques such as Western Blotting. (1.5.1)
1.5.1. See Storyboard

1.6. Several variations of different parts of this technique are commonly used, like pre-clearing, using peptide tags or magnetic beads, or analyzing other non-protein binding partners. (1.6.1)
1.6.1. See Storyboard

1.7. IP can be preceded by a ‘pre-clearing’ step to remove non-specific antibody-binding proteins in the sample and minimize background (1.7.1)Sometimes, the analysis shows a high background, . which may be caused by proteins in the sample that will bind to any antibody in a non-specific manner. In such cases, before introducing the chosen antibody, the sample is subjected to a process called ‘pre-clearing’This involves first , which refers to incubating the sampleit with a mixed pool of different antibodies, allowing them to bind to these proteins (1.7.2), and then using agarose beads to  precipitate the complexesto remove these non-specific proteins. . The sample is then ready to proceed to the actual IP. (1.7.3)
1.7.1. See Storyboard
1.7.2. See Storyboard
1.7.3. See Storyboard

1.8. Peptide tags are useful Iif a specific antibody is not available for IP for a target protein. Here, t, the target protein can becan be genetically modified to be expressed withcontain an additional peptide epitope protein ‘tag’. Then, and an antibody against the tagthe tag can beis used to immunoprecipitate the target proteinable to pull out the protein of interest. (1.8.1)
1.8.1. See Storyboard

1.9. Magnetic beads are often used instead of agarose to precipitate the target (1.9.1). After binding to the antibody-target complex, the sample tube is placed in a strong magnetic field, which extracts the beads from the solution. This eliminates the need for centrifugation and improves speed and convenience. (1.9.2) 
1.9.1. See Storyboard
1.9.2. See Storyboard

1.10. Immunoprecipitation can also be adaptedis also used for studying specific DNA or RNA binding proteins.,  Theseand are known as techniques are called chromatin immunoprecipitation, or ChIP, and RNA immunoprecipitation, or RIP, respectively. (1.10.1)
1.10.1. See Storyboard

1.11. These variations are useful for troubleshooting and adapting the method for different experimental applications. (1.11.1)
1.11.1. See Storyboard


1.12. In this video, you will observe how to pre-clear a cell lysate and perform immunoprecipitation to extract a protein of interest, followed by Western Blot analysis to validate the experiment. (1.12.1)
1.12.1. Selected shots from protocol, TBD


