Substance class annotation for long candidate lists in metabolite
identification using structural ontologies
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As an integral part of Systems Biology, Metabolomics aims to detect and identify the chemical compounds
that drive and participate in biological processes. In untargeted Metabolomics various sample types with a
large number of different metabolites are characterized. The method of choice today is mass spectrometry
because of its high sensitivity and the broad coverage of measurable metabolites. Tandem mass
spectrometry, which reveals information about the compound structure, provides useful hints to identification.
Despite the ongoing development of spectral- and compound databases, the main bottleneck in metabolomic
research remains the annotation and identification of metabolites.

To identify a new compound, e.g., a biomarker it is necessary to collect a set of annotations that support a
hypothesis [3], such as the mass, identified adducts or a substance class. Based on a tandem MS spectrum,
MetFrag [1] reports a list of structurally related candidate compounds that are ranked according to their
explanatory power in terms of the measured spectrum. Given such a list, BINChE [5] performs an
overrepresentational analysis on the structural ontology of ChEBI [4] and reports a list of possible substance
classes that are overrepresented throughout the candidates with good scores.

This approach was successfully applied on two Benchmark datasets of plant metabolites and environmental
standard compounds, respectively. The performance was compared for 'known unkown' and ‘unkown
unkown' compounds [6]. For a published dataset of C. elegans the suggested class annotations for possibly
‘unkown unkowns' could be supported.
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