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THE HYBRID SPECTRUM SEARCH — HUGE EXPANSION OF CHEMICAL SPACE
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Shift peaks to match spectra for compounds that differ by an ‘inert’ chemical
group. Both original and shifted peaks shown to aid structure analysis.
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Derivatives, designer drugs, pesticides, botanicals,
among many more classes. MW estimate required
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M35/MS5 Hybrid

A large fraction of
compounds in
biological fluids are
members of a small
number of classes:

ideal for the hybrid
search

Lipids, amino acids, carnitines, nucleic acids, drugs, ...
Compensates for larger search space and smaller
library size of ESI generated ions
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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
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Urine metabolites are used in many clinical and biomedical studies but usually only for a few
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Abstract

traditional "simple”
similarity search results

(top 5 hits)

new "hybrid"
similarity search resulits
(top 5 hits)
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query spectrum

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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