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The Discovery and Quantification of Long-Chain Fatty Acid Amides using LC/QTOF-MS
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Long-chain fatty acid amides, R-CO-NH-R’, represent a structurally simple, yet diverse family of cell-signalling lipids found in mammals, insects, and other organisms.  The best understood and most recognized member of the fatty acid amide family is anandamide (N-arachidonoylethanolamide), C19H31-CO-NH-CH2-CH2-OH.  One aspect of our research is to identify and quantify fatty acid amides from a series of model systems, including cultured mouse N18TG2 neuroblastoma cells, and extracts from Drosphilia melanogaster, Bombxy mori, and Tribolium castaneum.  Our initial efforts in this area were tedious:  preparation of a lipid fraction enriched in the fatty acid amides (using a literature procedure) followed by chromatographic separation, derivatization, and GC/MS identification/quantification of individual fatty acid amides.  We replaced our earlier methods with the analysis of the fatty acid amide-enriched fraction using liquid chromatography/quadrupole time‑of‑flight mass spectrometry (LC/QToF-MS).  The use of LC/QToF-MS allowed us to directly measure the fatty acid amidome from relatively small amounts of desired source material more rapidly. In a period of weeks, we could generate greater levels of higher quality data than our previous methods allowed in months.  The fatty acid amide from the N18TG2 cells, D. melanogaster, B. mori, and T. castaneum will be presented and much of this has recently been published.   

The successful application of LC/QTF-MS has extended far beyond the identification and quantification of the fatty acid amidome from a number of biological sources.  Our LC/QToF-dependent methods have enabled my students and I to interrogate the biosynthetic pathways for the fatty acid amides.  One set of experiments has been to monitor the flux of heavy-atom labeled fatty acid amide precursors across a family of fatty acid amides.  In addition, we have identified a number of enzymes proposed to function in the fatty acid amide biosynthesis.  We have cloned, over-expressed (in E. coli), and characterized a number of these novel N-acyltransferases in vitro.  Re-evaluation of the fatty acid amidome after expression knock-down of the enzymes that generate the fatty acid amides in vitro provide strong evidence for function of these enzymes in vivo; an experimental approach we call “substraction lipidomics”.  Our work on the N-acyltransferases provides an interplay between the in vitro characterization of an enzyme linked to its potential metabolic role in vivo.  An exciting development from our work is the potential discovery of a completely new class of fatty acid amides, the N-acylagmatines.  All of our work on the fatty acid amides and their biosynthesis ultimately grew from our development of LC/QToF-MS-dependent methods to rapidly measure/quantify the fatty acid amidome.  
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