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DLEMMA: A NEW APPROACH FOR IDENTIFICATION AND RELATIVE QUANTIFICATION OF METABOLITES BY THE USE OF LC -QTOF-MS
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Classical Metabolomics approaches suffer from inaccuracies in relative quantification caused by experimental errors originated from individual sample preparation, different matrix effects of genetically altered samples on ESI and variations between LC-MS runs. Furthermore, metabolites identification that relies on the prediction of elemental composition, is not unambiguous since for a single mass more than one elemental composition is  candidate possible  and in most cases a certain elemental composition might may have several matching chemical structures. Here we present Dual Labeling of Metabolites for Metabolomic Analysis (DLEMMA) as a powerful new tool for reliable identification and relative quantification of metabolites. In this method altered genetically leaves are fed with pre-labeled tryptophan (Try2H5 and Try13C1115N2) or Phenylalanine (Phe13C6 and Phe13C62H5) and extracts of the combined fed leaves are analyzed by LC-QTOF-MS. The chromatograms obtained contain unlabeled Trp or Phe metabolites together with stable isotopes (labeled) co-eluting metabolites. Data processing detects labeled metabolites, which are structurally related to the fed precursors. Using ratios obtained from labeled swapped feeding experiments allows the detection of differential metabolites. Furthermore, database search in combination with the observed labeling pattern of either one of the isotopes labeled metabolites, are used for metabolite identification. In this way we were able to detect differential metabolites in the same analytical run and narrow down the possibilities for metabolites identity by conducting a comprehensive database search.  
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