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Introduction

Galaxy is an open-source web based platform

making fully reproducible bioinformatic
analysis simpler for scientists [1, 2].
Current Galaxy tools to process mass
spectrometry of small molecules data are
limited [3, 4]. An Exposome toolbox for
Galaxy is being developed to ease analysis of
high-resolution mass spectrometry (HRMS)
datasets, tailored towards measures of
environmentally-derived chemicals.

Pipelines were implemented as modular
workflows in Galaxy. Tools were made
available as Docker containers or conda
packages following Galaxy standards and
ensuring reproducibility [5]. Code quality and
maintainability was improved with packages
partially re-written, versioned and committed
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Access

User-friendly web interface

Modular tools to build multi-step
processing pipelines

Visualizations
In-browser and interactive tools

for data inspection

\/

Storage

Secure data storage with
federated identity & access
management for individual users
or groups

We expanded the available Galaxy resources
by several tools and two novel workflows for
HRMS data analysis. All modifications were
carried out following open-source and FAIR
data principles, in consensus with the original
authors. Packages are available on
https://github.com/RECETOX/galaxytools
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Reproducibility

Tracking of actions and tool
metadata in a history that can be
transformed into a workflow,

published, shared or persisted on
disk.

Distributed Computing

/Implicit parallelization via
job distribution for shorter
runtimes

selected tools form
foundatlon for future additions and
are complementary to existing
Galaxy resources (e.g Galaxy Europe
and Workflow4Metabolomics [8]).
We welcome contributions and
collaboration for ongoing and future

to repositories [6]. Reporting follows the developments.

mzTab-M standard [7].

and tools hosted at https://umsa.cerit-sc.cz/.

Retention Time Prediction

Peak Detection Compound Identification

Filtering of annotations using
predicted retention times based on

Retip model trained on 85,000
compounds

Peak detection in profile mode data
iIn hybrid mode, leveraging suspect
lists for targeted detection

Annotation of MS1 data leveraging
iIsotopic patterns, adducts and in-
source fragments alongside mass to
charge ratio

BioTransformer

xMSannotator

apLCMS

Suspect Screening

Prediction of biotransformation
products of identified compounds for
additional suspect screening in the
raw data

Wavelet function based batch
correction for large-scale
metabolomics data

Retention Index Computation

Assignment of retention indices

pbased on Van den Dool, virtual

carbon number or cubic spline
interpolations

RAMCIlustR RIAssigner

Suspect Screening

Peak Deconvolution Spectral Matching

Deconvolution across samples
based on intensity correlations to
deconvolute low abundant signals
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