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Introduction 

Background 

Immunoprecipitation is a method by which a protein can be selectively purified from a complex mixture using 

an antibody and a resin that binds the antibody. Abnova’s Immunoprecipitation Kits are designed to provide a 

versatile set of reagents, protease inhibitors, and Protein A or Protein G Agarose that can be used for a variety 

of applications. A buffer system, sodium chloride solution and anionic and nonionic detergents are supplied as 

individual components to provide flexibility for preparation of lysis and wash solutions for a broad range of 

systems. A protease inhibitor cocktail has also been included to minimize the loss of target protein due to 

protease activity during lysis. 

This manual provides a comprehensive guide for each step of a general immunoprecipitation protocol. Topics 

covered include cell lysis, use of Protein A or Protein G Agarose, preclearing of lysate, immunoprecipitation of 

antigen of interest, washing of antigen and resin, and elution of the antigen from the resin. A troubleshooting 

guide is also included to aid the user in maximizing results from this kit. For best results, read ALL instructions 

before using this kit and follow them explicitly when doing your immunoprecipitation. 

Antigens that have been recovered by immunoprecipitation can be utilized in a number of downstream 

applications, including functional assays and detection. One method of visualization of the purified antigen is 

Western Blotting. This method includes electrophoresis of the protein on a SDS PAGE gel followed by transfer 

to membrane and Western detection. 
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General Information 

Materials Supplied 

List of component 

Component Amount 

Protein A Agarose 1 mL resin 

0.5 M Tris-HCl 20 mL 

1.5 M NaCl 20 mL 

5% SDS 4 mL 

10% Sodium Deoxycholate 8 mL 

10% Triton X-100 20 mL 

Protease Inhibitor Cocktail 1 vial 

 Sufficient reagents are provided to lyse cells, solubilize and immunoprecipitate antigens from 20 x 1 mL 

cell aliquots with extra volume supplied for additional wash formulations.  

Note: The 10% sodium deoxycholate and 5% SDS may fall out of solution, warm to 37°C to resolubilize. 

Storage Instruction 

Component Storage 

Protein A Agarose 4°C 

0.5 M Tris-HCl 4°C 

1.5 M NaCl 4°C 

5% SDS Room Temp 

10% Sodium Deoxycholate Room Temp 

10% Triton X-100 4°C 

Protease Inhibitor Cocktail -20°C 
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Materials Required but Not Supplied 

 Primary antibody to the target protein 

 Sonicator (bacterial cell disruption) or Dounce homogenizer (tissue disruption)  

 Microcentrifuge  

 Ice bucket and ice or cold room  

 PBS  

 SDS-PAGE equipment  

 Western blot detection reagents or another means of detection 

Precautions for Use 

1. The protease inhibitor cocktail contains hazardous components.  

2. Immunoprecipitations should be carried out at 2-8°C to minimize protease activity. 
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Assay Protocol 

Reagent Preparation 

The choice of lysis buffer is extremely important in an immunoprecipitation protocol. The buffer must not only 

lyse cells, but should effectively solubilize the antigen of interest without denaturing it or altering its 

immunoreactivity. This is accomplished through the use of nonionic and/or anionic detergents.  

  

Nonionic detergents (i.e. Triton X-100) are good solubilizers in that they break lipid – lipid and lipid – protein 

interactions. Anionic detergents (i.e. SDS, Sodium Deoxycholate) are also good solubilizers, but are more 

denaturing than nonionic detergents. They function to break protein – protein interactions. (2)  

  

If applications downstream for immunoprecipitation require maintenance of protein activity or protein – protein 

interactions, certain restrictions should be followed. The following list includes recommendations to consider 

when designing optimal immunoprecipitation conditions.  

 

 To maintain:  

Kinase activity: Do not use Na Deoxycholate  

Protein– protein interactions: Do not use Na Deoxycholate  

Fragile enzymes: Do not use RIPA buffer  

Phosphorylation state:  

 Wash the resins free of storage buffer, which contains PBS/20% ethanol.  

 Add phosphatase inhibitors to the lysis buffer (not included with this kit). 

 

 Lysis buffers 

 RIPA (2) - is a standard lysis buffer.  

Note: SDS and Na Deoxycholate are denaturing anionic detergents and should not be used when protein 

activity is to be maintained. 

Final concentration Recipe for 10 mL: (enough for 2 reactions and resin prep) 

150 mM NaCl 1 mL of 1.5 M NaCl 

1% Triton X-100 1 mL of 10% Triton X-100 

0.1% SDS 0.2 mL of 5% SDS 

0.5% Na Deoxycholate 0.5 mL of 10% Na Deoxycholate 

50 mM Tris 1 mL of 0.5 M Tris-HCl Buffer 

 6.3 mL of reagent quality water 

 

 NP-40 (2) - This buffer has been traditionally called NP-40 due to the use of Nonidet-40 detergent. NP-40 

is no longer commercially available, but is interchangeable with the Triton X-100 supplied in this kit. This 

buffer is less denaturing than RIPA buffer therefore it is a good choice when protein activity is to be 
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maintained or when looking at protein-protein interactions. 

 

Final concentration Recipe for 10 mL: (enough for 2 reactions and resin prep) 

150 mM NaCl 1 mL of 1.5 M NaCl 

1% Triton X-100 1 mL of 10% Triton X-100 

50 mM Tris 1 mL of 0.5 M Tris-HCl Buffer 

 7 mL of reagent quality water 

 

Variations may be made to these recipes to increase or remove salt from the formulation. A great deal of 

literature has been generated on immunoprecipitation buffers. Refer to published recipes that have been 

optimized for your particular system.  

  

See the next section for directions on addition of protease inhibitors to the lysis buffer. Once prepared, these 

buffers can be stored up to 1 week at 2-8°C or up to 1 month at –20°C. For best results and to conserve 

reagents, Abnova recommends making only what is needed for each particular experiment. 

 

 Protease Inhibitors  

Upon lysis of cells, proteases are released into the lysate. Immunoprecipitations are typically carried out at 4°C 

to minimize the activity of these proteases and potential loss of the target protein. To further optimize your 

results, lyophilized protease inhibitor cocktail is provided which can be reconstituted and used in the lysis 

buffer. To reconstitute the protease inhibitors, add 1 mL of reagent grade water to the vial, mix gently and allow 

the pellet to dissolve into solution. Aliquot samples and immediately freeze at -20°C. This solution results in a 

100X concentrate that can be diluted directly into a lysis buffer. It is recommended that the rehydrated 

protease inhibitors are diluted 1:100 into the lysis buffer prior to solubilization of the sample. Do not add it to 

the lysis buffer used in the wash steps. The composition and final concentration of the protease inhibitor at 1X 

is as follows: 

 

Inhibitor 1X Concentration 

AEBSF, Hydrochloride 500 µM 

Aprotinin 150 nM 

E-64 1 µM 

EDTA 0.5 mM 

Leupeptin 1 µM 

 

The protease inhibitors may be added to the lysis buffer to inhibit protease activity during cell lysis and 

subsequent immunoprecipitation. Samples should always be maintained on ice and in a cold environment to 

minimize enzyme activity or protein loss. 
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 Control 

It is absolutely imperative that proper controls be utilized to insure that the protein of interest is the protein that 

is immunoprecipitated. The following controls are recommended:  

  

 No Antibody: This kit provides enough resin to perform a preclear step of the lysate to remove proteins 

that may bind nonspecifically to the bead. However, the preclear step may not remove them all. To 

control for this, immunoprecipitate one sample with no antibody. Additional nonspecific proteins will be 

identified. If the sample is ultimately detected on a Western blot, this sample will be negative for heavy 

and light chains of the antibody which sometimes cross react in the detection process.  

 Nonspecific Antibody: Nonspecific proteins may also immunoprecipitate due to interaction with the 

antibody. The best control is to use another antibody from the same source (ascites, serum, purified) and 

the same animal (mouse, rabbit, etc.) as the antibody used for IP, but one from an animal not immunized 

to that protein. Ideally, for serum or purified antibody, the source would be a prebleed from the same 

animal prior to immunization. 

Sample Preparation 

 Amount of cells required for IP 

The number of cells needed for optimal immunoprecipitation depends on the concentration of target antigen 

present in the sample and the affinity of the antibody to the antigen. The following numbers are general 

guidelines; the user should experimentally determine the number of cells necessary for optimal results.  

 

For a 1 mL immunoprecipitation Cell type Cell number 

Prokaryotic cells 1 x 10
8
 

Eukaryotic cells  1 x 10
7
 

 

If an antigen is in very low abundance relative to the overall volume of the sample, the antibody must have an 

affinity constant of at least 10
7
 Liter mol

-1
 for the formation of the antigen–antibody complex (2). For 

quantitative recovery, an even higher affinity (≥10 
8
 Liter mol 

-1
) is necessary.  

  

The choice of antibody is an important key to success. Some suppliers of antibodies will indicate whether the 

antibody may be used for IP. If this is the case, the supplier is stating that the affinity constant is acceptable. 

Overall, polyclonal antibodies work well due to increased avidity because multiple epitopes are recognized, 

while some monoclonals work better than others depending on each individual affinity. 
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Assay Procedure 

 Cell Lysis and Protein Solubilization 

Maintain sample at 2-8°C throughout entire procedure.   

Note: If the antigen of interest is secreted, pellet the cells and retain the supernatant. Concentrate the 

supernatant as necessary and begin the IP procedure with the preclear step. If the cellular supernatant has 

become acidic, equilibrate the proteins with lysis buffer to adjust the pH.   

 

1. Harvest cells and remove media. Wash three times with ice cold PBS. Count cells and divide accordingly.  

2. Resuspend cells in ice cold lysis buffer of choice. At this point, the cell lysate can immediately be frozen 

at -70°C until ready for use. If you want to recover active enzyme, do not freeze the lysate. Immediately 

continue with the protocol.  

3. Protein Solubilization: Depending on the cell type and the antigen being isolated, sonicate, homogenize, 

or incubate in lysis buffer to achieve solubilization.  

  General Recommendations:  

Bacterial Cells containing peptidoglycan Sonicate 

Eukaryotic cells Incubate at 2-8°C for 30 minutes in lysis buffer, 

mixing periodically. 

Tissues Homogenize, preferably in a Dounce 

Homogenizer. 

 

4. Microcentrifuge at 14,000 x g for 10 minutes at 2-8°C to remove cell debris.  

Note: Nucleic acids may not pellet well and will appear as stringy, viscous material. Shear nucleic acid 

with a 1 mL pipet, pipetting up and down quickly for 10 seconds. Repeat the centrifugation step. 

Alternatively, a quick 5 second blast with a sonicator will also accomplish the same result.  

5. Transfer supernatant to a fresh tube.  
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 Bead Preparation 

Protein A and G are two distinct bacterial proteins that have an affinity for the Fc region of various antibodies. 

Protein A or Protein G Agarose have different affinities for antibodies of different classes and from different 

species. The choice of resin should be based on the primary antibody that will be used for immunoprecipitation. 

Refer to the following chart for determination of which resin to use.  

Relative Affinity of Immobilized Protein G and Protein A for Various Antibody Species and Subclasses of 

polyclonal and monoclonal IgGs (2). 

 

 Species Subclass Protein G Protein A 

Monoclonal Human IgG1 ++++ ++++ 

  IgG2 ++++ ++++ 

  IgG3 ++++ --- 

  IgG4 ++++ ++++ 

 Mouse IgG1 ++++ + 

  IgG2a ++++ ++++ 

  IgG2b +++ +++ 

  IgG3 +++ ++ 

 Rat IgG1 + --- 

  IgG2a ++++ --- 

  IgG2b ++ --- 

  IgG2c ++ + 

Polyclonal Rabbit  +++ ++++ 

 Cow  ++++ ++ 

 Horse  ++++ ++ 

 Goat  ++ --- 

 Guinea Pig  ++ ++++ 

 Sheep  ++ +/- 

 Pig  +++ +++ 

 Rat  ++ +/- 

 Mouse  ++ ++ 

 Chicken  + --- 

 Human IgG  ++++ ++++ 

 Human IgM  + --- 

 Human IgE  + --- 

 Human IgA  + --- 

--- (weak or no binding) → ++++ (Strong binding) 
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 Immunoprecipitation Procedure 

 Resin Slurry Preparation 

1. Gently resuspend the settled resin and immediately remove enough slurry to use 50 µL bed volume of 

resin in a 1 mL immunoprecipitation. This is enough resin volume to carry out both the preclear and the 

immunoprecipitation steps. The resin is supplied in a 65% slurry (i.e. 65 µL of packed resin per 100 µL of 

a resuspended slurry therefore 77 µL of slurry will give 50 µL bed volume of the resin). Transfer the slurry 

to a 1.5 mL microcentrifuge tube.  

2. Microcentrifuge the resin 20 seconds at 14,000 x g to pellet the resin. Discard the buffer. Add 1 mL lysis 

buffer containing no protease inhibitors. Resuspend the resin. Repeat 2 more times to wash the resin a 

total of three times. Remove the final 1 mL wash.  

3. Resuspend washed bed to a 50% slurry using fresh lysis buffer containing no protease inhibitors (i.e. 100 

μL of packed resin + 100 μL of lysis buffer = 50% slurry).  

4. Maintain at 2-8°C until use. Gently resuspend the settled resin to a slurry each time before use. Use the 

resin the same day it is prepared. 

 

 Preclear 

This step removes proteins from the lysate that bind non-specifically to the resin.  

1. To the protein lysate prepared above, add 50 µL of resuspended 50% slurry.  

2. Incubate at 2-8°C with end over end mixing for 1 hour.  

3. Microcentrifuge at 14,000 x g for 20 seconds to pellet the resin.  

4. Transfer the supernatant to a clean tube. Discard the pellet. 

 

 Immunoprecipitate Antigen 

When using an antibody for the first time in an immunoprecipitation, it is important to initially determine the 

amount of antibody required to immunoprecipitate the antigen. Too much antibody will result in high 

background, too little will not completely remove the antigen from the sample. The following table may be used 

as a general starting guideline (2).  

 Serum  0.5 - 5 µL 

Hybridoma Supernatant 10 – 100 µL 

Ascites  0.1 – 1 µL 

Purified Antibody  1 – 5 µg 

 

1. Add the appropriate amount of antibody to the precleared sample.  

2. Add 50 µl of 50% resin slurry.  

3. Incubate at 2-8°C with end over end mixing for 1.5 – 3 hours (the higher the affinity constant of the 

antibody, the faster binding occurs. If the affinity constant is low, incubate the antibody with the sample 

overnight and add the resin the following day for 1 hour.).  

4. Microcentrifuge the sample at 14,000 x g for 20 seconds.  

5. Remove the supernatant and save it for later evaluation.  
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6. Wash the pelleted resin with 1 mL ice cold lysis buffer, rocking back and forth a few times.  

7. Microcentrifuge the sample at 14,000 x g for 20 seconds.  

8. Repeat steps 6 and 7 for a total of 3 washes.  

9. For antigen elution and SDS-PAGE evaluation, resuspend the pellet in 40 µL of 1X SDS-PAGE sample 

buffer.  

Note: If using immunoprecipitated protein in downstream applications other than Western blotting, see 

appropriate references.  

10. Heat the sample at 95°C for 2 minutes. Flick the tube to resuspend the antigen in the supernatant.  

11. Microcentrifuge for 20 seconds to separate the agarose from the antigen.  

12. Remove the supernatant to a clean tube.  

13. . Add a reducing agent to the sample if desired and heat again.  

14. Load sample onto gel, 20 µL is recommended as a starting concentration. 

 

 Reuse of the Resin  

Protein A and Protein G Agarose are often regenerated for reuse in purification assays. Due to the nature of IP 

and the importance of obtaining a relatively pure protein, we do not recommend the reuse of the resins for IP. 

Contamination of nonspecific proteins could jeopardize your results. 
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 Immunoprecipitation flowchart 

 

Cell Lysis and Antigen Solubilization 

30 minutes 

⇓ 

Microcentrifuge 

10 minutes 

⇓ 

Preclear 

1 hour 

⇓ 

Immunoprecipitation and Addition of Solid Phase Matrix 

1.5 hours – overnight 

⇓ 

Pellet and Wash 

5 minutes 

⇓ 

Assay for Enzyme Activity or 

Other Downstream Applications 

⇓ 

Resuspension and Elution 

2 minutes 

⇓ 

Remove Solid Phase Matrix 

1 minute 

⇓ 

Add reducing Agent and Heat 

2 minutes 

⇓ 

Run sample on gel and detect by Western blot 
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Data Analysis 

Calculation of Results 

 Detection 

 Immunoprecipitates may be detected in a number of ways. If the cells have been radioactively labeled, 

gels can be loaded, run, dried and exposed directly to film. If the cells were not labeled and the target is in 

abundance, the samples can be run on gels and silver stained. Samples may also be utilized in enzyme 

assays or detected by ELISA analysis.  

 For routine immunoprecipitation analysis, detection by Western blotting is recommended. Signal is 

specific and is amplified by the nature of Western blotting. 
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Resources 

Troubleshooting 

Problem Recommended Solution 

Low yield of protein  The antibody does not have a high enough avidity for the protein. Increase the 

amount of antibody during IP. Consequently, add more Protein A or G to 

compensate for the additional antibody and target protein.  

 Let the antibody incubate overnight in lysis buffer.  

 Incubate the antibody with the sample for 1.5 to 3 hours prior to addition of the 

resin. Incubate the resin in the sample for 1 hour. Continue the protocol as 

usual.  

 Increase the number of cells in your reaction.  

 Identify a new source of antibody.  

 Make sure the Western blot detection is optimized. If available, run a lane of 

purified protein to detect as a control.  

 Confirm results by silver staining a gel containing immunoprecipitated protein. 

This method is capable of detecting relatively abundant proteins.  

 Run a sample of the lysate that was removed from the bead after the antigen 

was bound by the resin. Detect with a Western blot to determine if any protein is 

remaining in the lysate after resin incubation. If there is, optimize the amount of 

antibody and matrix used in the protocol. 

High background 

Too many bands 

appear on the 

Western blot 

 Optimize the amount of antibody required to IP the antigen of interest. The use 

of too much antibody will result in added background. 

 A frequent problem with Western blotting from immunoprecipitations is that the 

antibody used to detect the protein of interest also detects the heavy chains (55 

kD) and light chains (25 kD) of the antibody used. The antibody elutes from the 

resin along with the antigen of interest. The occurrence of these bands does 

not indicate a technical failure of the assay. The antibody bands detect due to 

their sheer abundance relative to the antigen of interest. Elimination of these 

bands is possible by radioactive labeling of cells followed by 

immunoprecipitation and isotopic detection. Alternatively, streptavidin agarose 

may be used for immunoprecipitation in conjunction with a biotinylated 

antibody.  

 During the resin/sample washes in steps 6-8, prepare a 0.5 M high salt wash 

using the lysis buffer recipe. Wash the pellet with this formulation 1 or 2 times. 

Always follow the high salt wash with a final wash in a low salt formulation 

(such as RIPA). This should aid in the removal of proteins with low affinity for 

the antibody.  
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 Additional preclears can be carried out if the controls for the assay show that 

additional bands are due to non-specific binding of proteins to the resin.  

 Nonspecific bands can be the result of trapping of proteins as the antigen–

antibody–solid phase matrix is precipitated. A method has been described for a 

two-cycle immunoprecipitation step in which a second round of 

immunoprecipitation is initiated after the first. This method is recommended 

only with abundant amounts of protein, because recovery drops to ~57% in the 

second round. (1) 
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