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This study assesses molecular
networks for pinpointing EDs from
mass spectrometric data.
Furthermore, it is compared with
existing MS2Tox and newly trained
conformal predictions approach.

Machine learning models, from the
MS2Tox toolbox, can predict toxicity from
MS? spectra[2,3] and Molecular networks
aid in annotating unknown transformation
products in wastewater[4].

1 Background and Aim

Discovering endocrine disruptors
(EDs) in complex mixtures is
challenging as <10% of the chemicals
are structurally annotated|[1].

°) Materials and Methods

Training Set
ESI(+)/HRMS spectra from MassBank, MoNA, GNPS,

NIST23 of 4274 uniqgue chemicals with available
endpoint information from Tox21 Data Challenge.

L C/HRMS I test Set
Comparison of approaches based on common test set,
861 compounds. Approaches are compared on false
positive rate (FPR) at 50% and 90% recall.

MS“ spectra Wastewater samples

Influent and effluent samples measured with LC/ESI(+)/
HRMS Orbitrap.

Potential
aryl hydrocarbon receptor (AnR) agonist?
Labelling of MS? spectra with 3 different

approaches prior to identification Molecular Networks X
(MS:z similarity based)

Nodes are connected based on MS2DeepScore,

indicating MS? spectral similarity. The propability of
an LC/ESI(+)/HRMS feature being active is
calculated through its active neighboring nodes. A
feature was classified as active if its probability
exceeded a threshold that guaranteed recall of 50%
or 90%.

3 Results and Discussion

Test set results on AhR endpoint

FPR at 90% recall
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Fingerprint models have the
Unknown LC/ESI(+)HRMS features labelled lowest FPR.
as potentially posing endocrine-disrupting
activity by all approaches are further
investigated. Sample application
Structural candidates are obtained through Structural candidates of labelled features

library matching and SIRIUS+CSI:FingerlD. contain scaffolds related to AhR

Cl Interaction.

O\/\NHZ We recommend selecting methods
such as MS2Tox models, trained to

Cl associate specific spectral or
structural features with the bioactivity,
over approaches that rely on general
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acid level 1 confirmed by a feature prioritization in non-target

—O0 N— reference standard :
/ screening workflows.

highlighed scaffolds have been shown to be associated with AhR interaction.
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