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INTRODUCTION

In a typical shotgun experiment, a large amount
of the spectra will not be identified. This “dark
matter’ remains unexplained due to peptides and

using a fragment ion-based instead of peptide-
based search space'®. In Pulsar we have now
added an MS2-based filter to drastically speed

Figure 1: MS2-based filter in Pulsar
In the Pulsar pipeline, after matching a scan with
all theoretical peptides within its tolerance, we
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CONCLUSIONS

* Adding the MS2-based filter in the Pulsar
pipeline resulted in a very significant speed-
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RESULTS
CLOSED SEARCH ON 1 RUN Figure 2: PTM Workflow Precursors Time [Days] Modification Occurrence
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1. We searched the first fractlon of the lung Many Modifications| Many Modifications, -3 ; Cgtilgrq:'K - Siltgf £ 1.83% B 0-812%
OPEN SEARCH (500 DA) cancer pool (default settings) to generate a With MS2 Filter With MS2 Filter : Carbamidomethylation - Site: C+ 0.29% I 20 .87 %
smaller FASTA file. Ammonia-loss - Site: N 1.33% Il 1.86%

2. We performed an open search with Pulsar
’::0 e BTM .- .. ’. (precursor mass tolerance: 500 Da). PTM-

* N Shepherd o R Shepherd (Nesvizskii et al, 2019) mapped
SpectroMine™ the delta masses of the results to Unimod
modifications, of which the 10 most common
are: acetylation, amidation, ammonia loss,
carbamidomethylation, carbamylation, cation:K,
deamidation, formylation, methylation, oxidation.

Mann et al*) and also of deamidation (attributed
to boiling under basic condition during sample
preparation) and formylation. The much higher
occurrence of carbamidomethylation in Frfris
explained by the fact that much less peptides

Figure 4: Modification Occurrence

We also searched fresh frozen (FrFr) lung
tissue with the same settings and compared
modification occurrences normalized by the
number of modified peptides. We only plotted

Figure 3: Results

1, 2: Identified precursors and protein groups,
overlap to “Many Modifications - with MS2
Filter" in grey. The overlap is very high. Using
the MS2 filter does not affect identifications,
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0::' ® 3. Finally, we performed a closed search Without MS2 Filter| b and the additional modifications help identifying modifications with an occurrence > 0.7% in were identified containing C (0.5% in FFPE vs
4 to M'\ y against the human UniProt FASTA, using the Many Modifications previously unidentified scans. at least 1 of the 2 data sets. We observe an 16.4% in FrFr).
PECITO et ' 9216 3: Execution time in days: using the MS2-based increased occurrence of methionine oxidation

modifications as variable, setting the maximum With MS2 Filter

number of modifications in 1 peptide to 4.

and lysine methylation (as reported also by

filter speeds up the search with almost 50%.



