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Hybrid Search: A Method for Identifying Metabolites Absent from
Tandem Mass Spectrometry Libraries
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ABSTRACT: Metabolomics has a critical need for better tools unknown

for mass spectral identification. Common metabolites may be
identified by searching libraries of tandem mass spectra, which
offers important advantages over other approaches to identi-
fication. But tandem libraries are not nearly complete enough to
represent the full molecular diversity present in complex
biological samples. We present a novel hybrid search method
that can help identify metabolites not in the library by similarity
to compounds that are. We call it "hybrid™ searching because it |
combines conventional, direct peak matching with the logical =
equivalent of neutral-loss matching. A successful hybrid search
requires the library to contain “"cognates” of the unknown:
similar compounds with a structural difference confined to a single region of the molecule, that does not substantially alter its
fragmentation behavior. We demonstrate that the hybrid search is highly likely to find similar compounds under such
circumstances.
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Lnne metabolites are used in many clinical and biomedical studies but usually only for a few
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We present a mass spectral library-based method to identify tandem mass spectra of peptides that
contain unanticipated modifications and amino acid variants. We describe this as a “hybrid”
method because it combines matching both ion m/z and mass losses. The mass loss is the
difference between the mass of an ion peak and the mass of its precursor. This difference, termed
DeltaMass, is used to shift the product ions in the library spectrum that contain the modification,
thereby allowing library product ions that contain the unexpected modification to match the query

spectrum. Clustered unidentified spectra from the Clinical Proteomic Tumor Analysis Consortium

GC/MS
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A mass spectral library search algorithm that identifies compounds that differ from library
compounds by a single “inert” structural component is described. This algorithm, the Hybrid
Similarity Search, generates a similarity score based on matching both fragment ions and neutral
losses. It employs the parameter DeltaMass, defined as the mass difference between query and
library compounds, to shift neutral loss peaks in the library spectrum to match corresponding
neutral loss peaks in the query spectrum. When the spectra being compared differ by a single
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