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Lipid metabolites consist of a wide variety of hydrophobic molecular species. Some of them are
metabolized by intestinal bacteria, and function to regulate host immune response and intestinal
homeostasis. Mass spectrometry-based metabolomics is an effective method to grasp metabolic
interplay between intestinal bacteria and host metabolism. However, it remains insufficient to
measure these metabolites comprehensively because conventional analytical methods are focused
only on the host metabolites with a limited search range.

In this study, we designed a new non-targeted lipidomics, namely milieu-lipidomics, to search
lipid metabolites derived from the symbiotic relationship using Q-TOF MS. We developed a new
separation and identification method in combination with high-resolution ion-mobility and high-
precision Electron Capture Detector (ECD). As a result, 36 fatty acid metabolites (conjugated
types, hydroxyl types, oxo types) were individually separated and possible to identify these
modification positions from the MS/MS spectra with a high degree of accuracy.

Also we developed in-house lipid screening software “Lipidiscovery” to achieve comprehensive
identification for the diverse molecular species of lipids. As a result, about 500 molecular species
including unknown lipids were detected.

Our non-conventional lipidomics platform has a strong potential that help to understand the
interplay between intestinal bacteria and host metabolism unbiasedly. Also this system could

lead to the identification of bioactive metabolites that control intestinal tissue homeostasis.
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