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Chromatin Immunoprecipitation (Ch-IP) Assay 
 
Chromatin immunoprecipitation (ChIP) assays are performed to identify regions of the 
genome with which DNA-binding proteins, such as transcription factors, cofactors, enzymes 
(like polymerases) and histones, associate.  
 
▪ Objective: Study DNA-protein or RNA-protein (RIP) interactions in vivo. 

 
▪ Principle/Strategy: In ChIP assays, proteins bound to DNA are temporarily crosslinked and 

the DNA is sheared prior to cell lysis. The target proteins are immunoprecipitated along 
with the crosslinked nucleotide sequences, and DNA Is then removed and identified by 
PCR, sequenced, and applied to microarrays for further analyses. 

 
▪ Workflow: 

 
i. Cells grown under the desired experimental condition are fixed with formaldehyde  

which forms heat reversible DNA-protein crosslinks. Formaldehyde serves to fix 
the protein-DNA interactions occurring in the cell 

ii. After crosslinking, cells are lysed and fragmented using either sonication 
(crosslinking/X-ChIP protocols) or enzymatic digestion (MNase in Native ChIP) 

iii.  to release the chromatin. These fragments are purified and then used to perform 
ChIP.  

iv. It is performed by incubation of fractionated chromatin with an antibody directed 
to a protein of interest. 

v. The antibody recognizes its targeted protein and precipitates protein-DNA from 
solution. In this way, only DNA fragments crosslinked to the protein of interest are 
enriched, while DNA-protein complexes that are not recognized by the antibody 
are washed away. 

vi. The purified DNA is analysed by dot blot or Southern blot using a radiolabelled 
probe derived from the cloned DNA fragment of interest. 

 
 

▪ Utility: 
 

o Protein-DNA complexes are crosslinked, immunoprecipitated, purified, and 
amplified for gene- and promoter-specific analysis of known targets. 

o Analyse epigenetic modifications and genomic DNA sequences bound to specific 
regulatory proteins under a particular set of conditions. 

o Useful for kinetic analysis of events occurring on chromosomal sequences in vivo.  
o Additionally, if the immunoprecipitated DNA is hybridized to microarrays that 

contain the entire genome displayed as a series of discrete DNA fragments, the 
precise genomic location of each precipitated DNA fragment can be determined. 
In this way, all the sites occupied by the gene regulatory protein in the original 
cells can be mapped on a genome-wide basis.  

o Map the localization of post-translationally modified histones, histone variants, 
transcription factors, or chromatin modifying enzymes on the genome or on a 
given locus. 

http://www.byjusexamprep.com/


www.byjusexamprep.com 
 

3 
 

 

 
 
 
 
 
▪ Variants: 
 

o Native ChIP :  
 
Technique specific to histone modifications and native chromatin is used as the starting 
chromatin. Micrococcal nuclease (MNase) first cuts the chromatin linker DNA, which 
yields fragments of intact nucleosomes ranging from 200bp-1000bp. The DNA fractions of 
interest is then pulled down by the specific antibody-antigen reactions. Therefore, this 
process enriches for the DNA fragments bound by target proteins. Finally, DNA can be 
purified from the complex and analysed with PCR or qPCR protocols. 

ChIP Assay Workflow 
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o Cross-linking ChIP: 
 
Determines what specific proteins are associated with different regions in the genome. 
The target protein is cross-linked together with DNA, and then the DNA is broken into 
smaller fragments with sonication. 

 
o RIP: 
 
RNA immunoprecipitation (RIP) is similar to ChIP, except that RNA-binding proteins are 
immunoprecipitated instead of DNA-binding proteins. Immunoprecipitated RNAs can 
then be identified by RT-PCR and cDNA sequencing. It is beneficial for studying in vivo 
interactions occurring between proteins and RNA forming RNP complexes. Can be 
coupled with existing microarray techniques to unravel in vivo RNA-protein interactions 
en masse. 

 
 
▪ ChIP Advantage: This technique has the potential of trapping ‘weak interactions’ that 

would not normally survive extraction conditions.  
 

▪ Limitations: 
 

o Results obtained are highly dependent on the quality of the immunoprecipitating 
antibody used. 

o Also depends on the abundance of target. 
o Due to incomplete reversal of cross-links or crosslinking of antigen epitope makes it 

inaccessible to the immunoprecipitating antibody.  
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RIP Workflow 
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