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Chemical Metabolomics - Advanced chemoselective probe-based
mass spectrometric investigation of the human carbonyl-metabolome

In-silico derivatization with CCS-Predict Pro 
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New approaches are required for the discovery of unknown biomarkers. Carbonyl-containing metabolites are a highly reactive compound class that can form conjugates with DNA and 
proteins. They are also involved in a wide range of biochemical pathways and their dysregulation has been linked to pathological conditions as well as linked to microbiome-metabolism. Six 
carbonyl-containing metabolites have been classified as carcinogens by the International Agency for Research of Cancer. We have recently developed a new methodology based on 
chemoselective probes to investigate this compound class after derivatization at enhanced mass spectrometric sensitivity due to removal of the captured metabolites from the matrix.1-4 To 
improve the current bottleneck of metabolomics analyses, we have enhanced our analysis with the timsTOF technology for structure elucidation of metabolites through in-silico derivatization, 
CCS prediction and annotation. We have utilized our Quantitative Sensitive CHEmoselective MetAbolomics (quant-SCHEMA) methodology for the investigation of biological samples.1-3 This 
method allows for the simultaneous and semi-quantitative analysis at the femtomole level as well as qualitative analysis at attomole quantities that allows for detection of more than 200 
metabolites in diverse human samples. To improve our analysis and metabolite structure elucidation workflow, we treated NIST® SRM® 1950 plasma samples with the quant-SCHEMA method 
and analyzed the derivatized carbonyl metabolites with a UHPLC coupled to DDA-TIMS-MS/MS. The data was acquired on a timsTOF instrument (Bruker) in positive ionization mode. Data 
was processed with a development version of MetaboScape 2026, using its in-silico derivatization workflow to automatically annotate and identify the captured compounds.


