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Introduction

Annotation of spectra with a chemical identity is considered as one of the major bottlenecks for exploratory mass spectrometry analysis of small molecules. Compound
annotations can be assigned based on scores from matching experimentally acquired spectra to references in a spectral library. The matchms (1) python library has fostered
the development of a larger ecosystem of connected tools focusing on matching of fragmentation spectra for compound identification. This includes machine learning based
scores such as Spec2Vec (2) and MS2DeepScore (3) as well as other means of compound identification, such as molecular and spectral networking or analog search via
MS2Query (4). Machine learning based scores have been shown to outperform the traditional cosine similarity and are already implemented in other cloud platforms such as
GNPS (2, 5). Molecular networking based on spectral- and metadata similarity allows propagating annotations to un-identified compounds or putatively assigning an unknown
spectrum to a compound class. We are taking the functionalities of matchms - spectral matching, molecular networking, and spectral library processing - to the cloud with the
matchms Galaxy tool suite for reproducible and scalable compound identification.
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Fig. 1: Overview of the matchms galaxy tools ecosystem.

Users can train their own Spec2Vec model in Galaxy for subsequent use with the matchms similarity module. Besides similarity matching, metadata information, e.g. retention indices or precursor masses can be
matched to serve as a filter, leveraging those efficient metadata scores as a mask to avoid time consuming spectral similarity computations between non-matching pairs. This leverages the matchms pipeline mechanism
which allows layering and combining subsequent scores computed on the same query and reference datasets. Structural similarity between identified compounds can be computed using the molecular fingerprint
similarity module. We implemented a matchms networking wrapper and connected the outputs with the Cytoscape Galaxy plugin for seamless visualization. The library handling tools enable conversion between different
formats, exporting spectrum metadata, splitting a large library into smaller subsets and applying filters to a library (e.g., to remove low intensity peaks or compute molecular fingerprints).
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Results

e Splitting large reference libraries enables parallel matching of query spectra against smaller subsets,
leveraging Galaxy's built-in job scheduling to distribute the computational load across nodes.

e Package versions are consistent across tools through using the same biocontainer, improving
iInteroperability, reproducibility and maintainabillity.

e Interoperability with other resources is ensured through use of standard file formats (e.g., msp and mgf) and
file-based operations.
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Discussion

 With its general spectrum handling capacities, matchms serves as a base package for many more
demanding or specialized tasks. The ecosystem of tools built around it includes further tools such as

The matchms package is pushed automatically to PyPl and Bioconda when RIAssigner (6) and MSMetaEnhancer (7) which are used to improve the compound identification process
a new release is drafted on GitHub. The galaxy tool wrapper uses the and curation of spectral libraries.

bioconda package or biocontainer to provide access to the matchms API. : " T
The galaxri/tool ?S sublished on the ptoo|shed via a GitHub action. The | | ® Future developments include the addition of further spectral similarity scores, such as MS2DeepScore and

usegalaxy-eu-tools respository is then leveraged to automatically install the spectral entropy (8), improved molecular networking capabilites and more versatile scores handling by
matchms tools on usegalaxy.eu. implementing operations like join and append.

Fig. 2: Technology stack for tool development & deployment.
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