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Introduction. Drug-induced anaphylaxis is commonly induced by the presence of drug-specific immunoglobulin E (IgE) antibodies and consequent mast cell (MC) activation. However, there is increasing evidence for IgE-independent anaphylaxis with the Mas-related G protein coupled-receptor X2 (MRGPRX2) being extensively studied. While tryptase remains the gold standard as a biomarker of MC activation, it does not distinguish between IgE and MRGPRX2-mediated MC activation. 
Aims. This study aims to identify and validate novel secreted proteins released from human MCs as biomarkers that can distinguish between IgE and MRGPRX2-mediated MC activation. 
Methods. We activated (for 18 hours) the human MC line, LAD2, with antigen (for IgE pathway stimulation) or compound 48/80 (for MRGPRX2 pathway activation). Cell free supernatants were processed for global secretomics analysis using an Orbitrap Ascend tribrid mass spectrometer. Secretomics analysis identified proteins with greater abundance following MC activation, with the threshold being a >2-fold increase and q < 0.05. Identified candidates were also further characterised via Western blotting and ELISA. 
Results. Identified proteins following MC stimulation included the expected biomarkers of MC activation, including tryptase, β-hexosaminidase, and carboxypeptidase A, which were common to both activation pathways. However, several novel proteins were secreted that discriminated between IgE and MRGPRX2 pathways. Following antigen stimulation, 6 proteins were shown to be specific to the IgE pathway, and over 40 proteins were only measured with MRGPRX2 activation. Numerous integral membrane proteins were detected, suggesting they are part of secreted vesicles such as exosomes. 
Discussion. In this study, we identified numerous protein candidates which may serve as novel and discriminatory biomarkers for MC activation in drug-induced anaphylaxis and other MC-related diseases. Further characterisation of these proteins in human MCs and in serum taken from patients who have experienced drug-induced anaphylaxis will be required to validate the specificity and superiority of these over existing biomarkers. 

