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N
CONTEXT

In the context of information extraction of high-throughput MS/MS metabolomics experiments, open science has led to the necessity of converting raw MS data into open formats capable of
khandling MS/MS. However, several formats and conversion software exist, involving heterogeneous FAIR adherence in terms of reproducibility, retro-compatibility and interoperability.
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is shown underneath the file diagrams.

In this poster, we focused on mzXML

solutions.
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Figure 1: Iconography of files when opened with a text editor. Normal text represents real raw content copied from a file as an example,
bold text summarizes bigger content blocks or XML-like tags to enhance readability. The amount of human-readable metadata provided

USED DATA AND SOFTWARE SOLUTIONS

Diverse data sources are essential to address format, manufacturer, instrument, and acquisition time issues. To
compatibility of converted files with Galaxyl! and recent software solutions, we used data from a Brukerl2]

used, as well as their objectives, are outlined in the figure below.

Inter-format and software deviations

Is updating your conversion pipeline to be without risks?

File metadata scan metadata File metadata scan metadata

and mzML, as they are the most widely accepted by recent software

oftware-dependent variations within the same format, and the

lows in which the aforementioned datasets and software solutions are

Intra-format variation

Does open and non-open software generate the same files?
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Format and software compatibility
Are the converted files compatible with Galaxy and visualization/extraction software?
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DEDICATED TOOLS

necessary studies, we developed
two specialized Python tools:

XCMS_compare (Figure 3).
The mz(x)ml _compare tool is
designed to extract metadata

from the headers of mzML and
mzXML files, compiling this | :
information into a .tsv file |

without the need to open these

Figure 2: Schematization of the workflow used to perform the tests
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.tsv containing the final association table HTML file containing information and graphs to assess association quality

large files in text editors. The
XCMS _compare tool analyzes the
variableMetadata and dataMatrix
outputs from two XCMSB! Galaxy
workflowsl4l, matching ions by
closest mass and retention time
(RT) values (within a given
window) to identify those
detected in both workflows and
providing quality indicators that
highlight potential deviations in
mass, RT, or intensity values.
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.tsv file compiling all the retrieved information: format version, MS{evel, spectrum type, raw file of origin, encoding method,
machine, number of scans, number of points and all the software used for conversion and processing.
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Figure 3: Schematization of the workflow used to perform the tests
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CONCLUSION AND PERSPECTIVES

Two popular open formats have become the norm to convert raw spectrometry data: mzML and mzXML. However, there are several software solutions or software pipelines to obtain them but metadata and, even more seriously, masses,
retention times and intensities can be subjected to non negligible deviations. Moreover, there is no certainty that converted files could be read by Galaxy and other software until tests have been conducted. This is mainly due to the fact
that all software solutions do not write or read the same data encoding pattern. This study revealed a valuable imperative to ensure reproducibility: formats, dates, software and versions used must be monitored and reported!

Now that we know how to obtain qualitative open format data, the perspective of this study will focus on testing and selecting pipelines able to properly extract information from MS/MS high throughput data.

Same format, different software: several metadata organization and-potentially distinct encoding.

FORMAT AND SOFTWARE COMPATIBILITY

Knowing these variations within the same format depending on the conversion software used, especially with
regard to encoding, can all conversion methods produce files readable by Galaxy and other common software
for MS and MS/MS extraction/visualization? Tested with Galaxy, Batmassl®l, Skylinel”l and MSDiall8l as target
software (Figure 5).
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Figure 5: Tree diagram showing the pipelines of conversion tested and their compatibility with the files.

The compatibility of converted files with the used software must be monitored for all conversion software and

each time a new version is released!

INTER-FORMAT AND SOFTWARE DEVIATIONS

As DataAnalysis 5.3 did not ensure Galaxy compatibility neither with mzML nor with mzXML (see Figure 5 right
tree), we reformated the mzXML files with MSConvert as the outputs are readable by Galaxy. However, for
both mzML and mzXML outputs, important detection divergences as well as mass and RT deviations can be
observed in comparison to the original netCDF file. In fact, the number of detected ion differs (20024 vs 15969)
and no mutually detected ions (15621) show identical mass and RT (Figure 6). Moreover, 22.88% of them are
deviated of at least 10"2Da and 1 minute, which are our maximal database matching tolerance. Worse, 11.6%
show detection divergence, being detected in one workflow and not in the other.
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Figure 6: Heatmap of m/z and RT deviations for ions detected by both Galaxy workflows (20219 common ions, left) and comparison of
detection of common ions (right). Transition from zero to non-zero and vice versa shows detection divergence.
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