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1. Description
Mass spectrometry is a potent analytical technique that may be used to quantify known mate-
rials, identify unidentified chemicals in a sample and shed light on the structure and chemical 
characteristics of various molecules. The entire procedure explains converting the sample into 
gaseous ions with or without fragmentation and characterizing those ions according to their rel-
ative abundances and mass to charge ratios. This method essentially investigates how molecules 
are affected by ionizing energy. The consumption of sample molecules during the creation of 
ionic and neutral species depends on chemical events occurring in the gas phase. In particular 
the previous decade, mass spectrometers have significantly improved in terms of accessibility 
cost of purchase and operation and ease of use. This is mostly due to the introduction which 
are frequently connected to gas or liquid chromatographs. The availability of antibodies rec-
ognizing available native epitopes inside protein complexes with acceptable affinities restricts 
the capacity to map protein interactions by immune precipitation to generate these antibodies 
in utilizing phage display and affinity maturation. Results indicated that rising affinity played a 
significant role in a specific affinity threshold must be crossed for immune precipitation to be 
effective.

The development of a database of binders to every protein in the proteome together with their 
post translational modifications and variants would be very beneficial to the scientific commu-
nity. Characterizing cellular signaling networks in response to varied stimuli would be made 
possible by applying such antibodies to the affinity capture of protein complexes (immune 
precipitation). By contrast, the use of binders to native proteins enables direct observation of 
unmodified proteins without the need for artificially “tagged” proteins which may change their 
activity and cellular position. Genome-wide antibody production is the subject of various ini-
tiatives and suggestions. The scientific community would greatly benefit from being able to 
produce huge sets of antibodies that have been approved for use in immune precipitation.

A speedier method than immunization of animals is to screen large recombinant phage yeast or 
ribosome display libraries. A powerful technique for choosing novel binders from large antibody 
libraries is antibody phage display, which was first described two decades ago. This technique 
connects the binding characteristics of an antibody displayed on the surface of a filamentous 
bacteriophage to the encoding DNA within the bacteriophage. In addition to antibodies other 
scaffolds such as combinatorial peptides the protein and the fibronectin type III domain and 
customized. Proteins have been utilized with phage display to create binding molecules. The 
capacity to examine signaling relationships and dynamics both alone and as part of a systems 
biology approach would greatly benefit from the availability of immune precipitation reagents 
to these and other signaling molecules. Because it demands affinity capture and retention of na-
tive proteins and their complexes present at relatively low quantities in cells or tissues, immune 
precipitation is a particularly difficult application for antibodies. We hypothesized that high 
affinity would be a critical factor in determining success given these requirements and worked 
to increase the affinity of antibodies selected using phage display. After choosing antibodies 
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that recognized domains initially we used “chain-shuffling” to make secondary gene-specific 
libraries. The heavy chain variable region and light chain variable region genes are connected 
by a flexible linker peptide and antibodies are displayed as single chain variable fragments in 
our antibody display library. Despite the fact that the original phage antibody selections were 
carried out using a very large antibody library with more than 1010 clones, we reasoned that 
each heavy chain variable region (VH) genes will have coupled with a specific subset of light 
chain variable region genes (VL) partners and that each may not have chosen the best partner 
from the available repertoires. In order to choose greater affinity variants from secondary di-
verse libraries made from individual antibodies. The target epitope’s accessibility is a crucial 
element in determining immune precipitation success. In order to quickly find binders that rec-
ognize accessible epitopes with enough affinity to capture low quantities and these results were 
connected with the antigens’ efficiency in immune precipitation. In order to discover known 
binding partners during Epidermal Growth Factor (EGF) signaling.


