
Host-associated samples subjected to untargeted metabolomics have provided valuable insights into how microbes influence health in a bidirectional way1,2. However, accurate

metabolite annotation and identification remain to be a challenge3 along with ensuring analytical reproducibility and feature coverage for large cohorts of data4.
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The metabolome profiling of the samples provided a total of 4840 linear and reproducible features (m/z-rt pairs) detected in positive and negative mode with both LC-MS methods.

Focusing on the positive ESI mode, 17% of the detected features were annotated and 15% of which correspond to a high confidence level annotation. Among them, we found lipids

(47%), organic acids and derivatives (20%), organoheterocyclic compounds (13%), benzenoids (9%), organic oxygen compounds (3%) and other chemical superclasses, 49 classes

and over 80 subclasses (Figure 2). IIMN also allowed us to reduce redundancies of ion species and to expand the chemical information of the unannotated metabolites (Figure 3).
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CONCLUSION

We have applied in silico approaches5 for metabolite annotation as it harness advanced

machine learning and predict fragmentation spectra from known structures. This will be

essential for the implementation of a reproducible workflow for untargeted LCMS

analysis of biofluids in the context of metabolomics in microbiome research. It will also

help to increase and improve the identification of metabolites of interest to provide an

appropriate biological interpretation.
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Figure 1. Methods from sample processing to accurate metabolite annotation and propagation. Human serum samples were analyzed using a UHPLC Vanquish Duo coupled to a high resolution Orbitrap Exploris�Œ240 mass spectrometer with two 

optimized methods for polar and non-polar metabolites in negative and positive electrospray ionization mode. Intelligent data acquisition workflow was implemented in addition to the Data-Dependent Acquisition method in order to increase spectral data 

required for metabolite annotation. An ion Identity Molecular networking (IIMN) strategy was applied using the GNPS on-line platform to expand the chemical class starting from the known metabolites, annotated with both public spectral reference library 

(GNPS) and an in-house spectral library, to the unknowns.
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�9 In silico fragmentation tools (MetFrag)

and MolNetEnhancer allowed an

increase of 20% in the chemical

categories assignment of the features

detected in positive ESI mode.

�9 This combination of approaches

represent a novel strategy in

untargeted metabolomics applying a

high-confidence level of annotation.


