N
N

N

HAL

open science

Upgrading X!TandemPipeline and MassChro(Q) for fast
and accurate timsTOF native raw data support for
quantitative proteomics

Olivier Langella, Thomas Renne, Thierry Balliau, Marlene Davanture, Sven

Brehmer, Michel Zivy, Melisande Blein-Nicolas, Filippo Rusconi

» To cite this version:

Olivier Langella, Thomas Renne, Thierry Balliau, Marlene Davanture, Sven Brehmer, et al.. Upgrad-
ing X!TandemPipeline and MassChroQ for fast and accurate timsTOF native raw data support for

quantitative proteomics. ProteoVilamoura 2022, May 2022, Vilamoura, Portugal. hal-03687443

HAL Id: hal-03687443
https://hal.science/hal-03687443v1

Submitted on 3 Jun 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-03687443v1
https://hal.archives-ouvertes.fr

Upgrading X!TandemPipeline and MassChroQ for fast and accurate
timsTOF native raw data support for quantitative proteomics

Olivier Langella*, Thomas Renne, Thierry

Balliau, Marlene Davanture,

Sven Brehmer, Michel Zivy, Mélisande Blein-Nicolas” and Filippo Rusconi

olivier.langella@universite-paris-saclay.ir

IDEEV - Institut diversité, écologie et évolution du vivant

GQE-Le Moulon, PAPPSO

AR

Université Paris-Saclay, INRAE, CNRS, AgroParisTech,

F-91190 Gif-sur-Yvette, France

ABSTRACT

X!TandemPipeline (Langella et al. 2017) is a free and open source Java software program for proteomics initially designed to filter and group peptide/protein identifications from MS/MS
mass spectra. After a complete rewrite in C++17, the new X!TandemPipeline++ program features peptide/protein quantification, in particular with support for native timsTOF raw data.

X!TandemPipeline++ performs peptide identifications and area-under-the-curve XIC-based quantifications using the Bruker's native timsTOF raw data format. Using a common Hela data
set, published by Meier et al. (2018, PXD010012), we demonstrate that X!TandemPipeline++ identifies and quantifies significantly more proteins than the MaxQuant and MSFragger

competitors, while being also significantly faster.

Please, note that X!/TandemPipeline++ will soon be renamed to i2MassChroQ to reflect the identification & inference — mass chromatogram-based quantification capabilities.

RESULTS

ldentification and protein inference

X!TandemPipeline++ features high throughput and high
resolution proteomics and metaproteomics features.
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timsTOF data native support

Our native C++-based timsTOF raw data reader was
developed from scratch thanks to the technical
specifications provided by Bruker. Tight optimizations
were needed to ensure super-fast access to the Bruker-
encoded binary data.

Thousands of DDA identification results can be loaded | . S m
at once as part of the same project. e -
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Peptide quantification is handled Q uantitative ana Iys 1S
by calculating extracted ion ACvioner .
current chromatograms from XCrange 10,0000 |%| ppm ~ max - |(® mtinseconds . rtinminutes & e
precursor ion MS data analysis.tdf | VDINAPDVDVQGPDWHLK 6733374 3 | B new XIC Fraction of Isotopic distribution 0,80 |~ lal | ()
(MassChroQ module). Do | O8] | mm peskarea | 500000
o) |
Protein quantification is performed o0
by the MCQR module that / . |
computes protein intensities by a ' i
filtering and aggregating peptide
intensities and carrying over
cluster analysis, ANOVA, and / ‘,
comparisons between treatments. 4 | |
T — —== 0

retention time (sec) isotopes

rt=3538.21 (sec) rt=58.9702 (min)

TiImSTOF PASEF quantification

msrunal vs msruna2 (r=0.99)

6871

reproducibility

msrunal vs msruna3 (r=0.99) msrunal vs msruna4 (r=0.99)

The current version provides real time MS/MS peptide
annotation and performs extremely fast ion current
extraction and XIC chromatogram visualization.

Full processing of a 2 hour PASEF run can be performed
in less than 10 s for 1 peptide, less than 30 m for 100
000 peptides+isotopes XICs, peak detection and area
under the curve computation.
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iI2ZMassChroQ and its user manual are availa
The user manual is available in PDF or HTM
Binary packages are built for GNU/Linux anc

AVAILABILITY

pble as Free Software, licensed under the GNU General Public License
_ format. i2ZMassChroQ is developed on Debian GNU/Linux.

MS Windows.

Main website

User manuals

GIT repository: https://forgemia.inra.fr/pappso/i2Zmasschroq.
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