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Targeting critical signaling nodes using multiplexed antibody based 
phosphopeptide enrichment with iMRM validation  
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A challenge for biomedical researchers is to develop assays to 
analyze complex systems that interrogate whole cellular 
signaling networks. Here we employ antibody based enrichment 
combined with liquid chromatography tandem mass 
spectrometry to identify and quantify post-translationally modified 
peptides (PTMScan® Discovery, 1).  Site specific antibodies can 
be multiplexed on beads to profile critical signaling nodes across 
multiple cellular pathways (PTMScan® Direct, 2). These same 
reagents, or custom mixtures of a subset of the antibodies used, 
can be combined with synthetic heavy isotope labeled peptides 
to perform targeted analysis of proteins/sites of interest (iMRM, 
3).  This targeted method allows rapid, quantitative profiling of 
the proteins/sites across hundreds or thousands of samples with 
lower input protein amounts such as from primary cell 
populations, sorted cells, or biopsies. 

Human cells or mouse tissues were lysed, digested with trypsin, 
and desalted over C18 columns.  Post-translationally modified 
peptides were enriched using the indicated antibodies.  Peptide 
eluates were purified using STAGE tips (4). Immunoprecipitated 
peptides were run in LC-MS/MS on a QExactive mass 
spectrometer using a top 20 data-dependent analysis method or 
PRM targeted method.  MS/MS spectra were assigned to 
peptide sequences using SEQUEST (5).  Data was filtered using 
the Linear Discriminant module of Core (Harvard University).  
Label-Free quantification for discovery experiments was 
performed using Progenesis (Nonlinear Dynamics) and manual 
review of ion chromatogram files. Quantification for targeted 
analyses was performed using Skyline (6). 
 

Multiplexed pathway enrichment is a powerful tool for the study 
of hundreds to thousands of endpoints in a single assay covering 
critical cellular signaling nodes.  These multiplexed enrichment 
tools can be used in discovery mode assays to broadly profile 
signaling.  Subsets of the proteins/sites covered by the reagent 
can be analyzed using targeted assays with immuno-multiple 
reaction monitoring (iMRM) methods.  The assays can be 
configured using the multiplexed reagent itself, or with custom 
panels of site specific/protein specific antibodies.  These 
targeted assays can be run reproducibly, rapidly, and on biopsy 
level sample amounts, allowing screening of thousands of 
samples for the proteins/sites included. 
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iMRM Application to Cell Line Profiling 

iMRM Assay Linearity and Sensitivity 

RTK Inhibitor Study in Human Cancer 
Cell Lines 
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