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Abstract

Proteomics is the field that studies the proteome, the full set of proteins expressed by
an organism. The most powerful method for proteome analysis relies on mass spectrometry
(MS). Some amino acid sub-chains of the proteins studied, termed peptides, are ionized and
fragmented in the mass spectrometer. Then, the instrument measures the mass-to-charge
ratio (m/z) of the peptides and of their fragments. The masses and intensities of the frag-
ments are returned as an experimental fragmentation spectrum, which is used to identify the
peptide.
A typical identification workflow involves the systematic comparison of each experimental
spectrum with all the theoretical fragmentation spectra of a reference database (which is
in silico derived from the reference genome of the organism analyzed). The discrepancies
between the two spectra are quantified by a score, and the best of all score for each experi-
mental spectrum is used to match the spectrum to a peptide and then infer the protein (or
gene) which originated it.

Consequently, the quality of the scoring function as a metric to quantify peptide-to-spectrum
matches is paramount. Most search engines rely on scoring functions defined on R +ˆN
×R +̂N,whereNisthenumberofbinsusingtodiscretizethespectra.SuchvectorizationsarecomputationallyefficientandconceptuallyeasytorelatetotheMSresolution, howevertheyarehighlysensitivetothechoiceofbinwidth.WethereforeproposeanewscoringfunctionforspectralsimilaritybasedontheMaximumMeanDiscrepancy(MMD).TheMMDisakernel − baseddistancebetweenprobabilitydistributionsthathasrecentlyemergedasapowerfultoolformachinelearningandstatisticalinference.WhenappliedtoMSdata, theMMDinterpretshasfollows : spectraaremodelledasdiscreteprobabilitydistributions(sumofDiracdeltameasures).TheMMDisthenthedistancebetweenthemeanembeddingsofdistributionsinaReproducingKernelHilbertSpace(RKHS).Inthisposter, weprovideapreliminaryevaluationoftheMMDforspectralsimilarityassessmentinproteomics.Weaddressthekernelchoiceandwelinkitshyperparametertuningtotheinstrument′smasstolerance, anddemonstratetheinterestoftheapproachtoalleviatebinning − inducedthresholdeffects.F inally, wepresentaworkflowforevaluatingtheperformanceofthismetric.
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