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The application of mass spectrometry (MS) for biomolecule identification and quantitation
has been driven, in part, by significant advances in chromatographic separation, MS data
acquisition, and informatics tools. These breakthroughs now allow for the system-wide
characterization of proteins and metabolites in biologically relevant systems. However, only
recently have these advances been applied to the global analysis of lipids. Lipids play vital
biochemical roles as structural components, energy stores, and signaling molecules making
them high-value targets for research on metabolic diseases. Unfortunately, these species
contain remarkable structural heterogeneity which complicates the direct application of
many existing MS techniques to lipidomic analysis. In this presentation, | will detail the
development of (1) novel software tools to generate, curate, and utilize in silico lipid spectral
libraries for high-confidence lipid identification; and (2) a new approach for the simulation
of lipidomic LC-MS/MS data acquisition to rapidly optimize lipid method parameters for
comprehensive lipidomic analysis. Overall, these software tools aim to streamline the
implementation of advanced lipidomic data analysis for large experimental cohorts and
empower the generation of biochemically-informative discovery lipidomic datasets.
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