Does the addition of perfluoro-moieties impact
Mechanisms of toxic Action of organic chemicals?
An in-Silico approach

P. C. Thomas?!, Maxime Edelblout?!, Floriane Larras?
1 KREATIS, 38080 L'Isle d’Abeau — France Contact us : www.kreatis.eu / contact@kreatis.eu

Introduction

The perfluorinated substances (PFAS), often described as “forever chemicals”, are increasingly recognized as a threat to both aquatic and terrestrial environments. While their
extreme environmental persistence has long been acknowledged, their “pan-phobe” characteristics is a huge benefit for certain applications and that has driven their widespread
industrial use to over 4000 PFAS, most famously in applications such as non-stick coatings. The EU Commission has recently recognized that potential for “forever chemicals”

pose a threat to aquatic and terrestrial organisms alike. Despite extensive research into their fate and bioaccumulation, the underlying Mechanisms of toxic Action (MechoA)

of PFAS remain underexplored.

The aim of this work was to investigate the potential for perfluoration to alter acute and chronic toxicity in fish, daphnids and algae compared to non-fluorinated substances comparing a set of
Internally validated experimental aquatic toxicity studies on PFAS with valid and robust High Accuracy Quantitative Structure-Activity Relationship (QSAR) from the iSafeRat® platform. Placing the
PFAS data on the existing robust non-PFAS regressions would allow a determination of whether observed effects indicated excess, reduced, or indifferent ecotoxicity for the same MechoA. By
comparing PFAS against conventional model boundaries, we aim to evaluate both the relevance of current QSARs to accurately predict toxicity for these atypical substances and the potential need

to expand mechanistic models to better capture PFAS-specific effect on organisms. In doing so, this work highlights the value of New Approach Methodologies (NAMs) and especially QSAR
models in strengthening hazard profiling of substances that challenge traditional experimental approaches in ecotoxicology.
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Figure 2. regression of MechoA 1.1 (Non-polar narcosis) QSAR for the daphnid 48h-EC50

Model Fit with PFAS: The predicted MechoA 1.1 PFAS data aligned with the regression curves of the
non-PFAS MechoA 1.1 acute toxicity models for fish (Figure 1), daphnids (Figure 2), and algae (Figure 3).
No evidence of either excess or reduced toxicity was observed, indicating that predicted MechoA1l.1
PFAS appear to conform to the expected toxicity profiles of non-polar narcotics.

v2.0. Dotted line is the water solubility limit. Goodness-of-fit statistics are provided for

both acute daphnid toxicity QSARs and acute daphnid + PFAS toxicity QSAR.
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Conclusion

For substances acting through the non-polar narcosis mode of action, the presence of perfluorination does not appear to significantly
impact acute ecotoxicity. Based on this observation, fluorinated substances assessed in this study have been integrated into the
MechoA 1.1 acute models for fish, daphnids, and algae. These updates are now included in iSafeRat® software version 4.3.48, which
can reliably predict the acute aquatic toxicity of fluorinated substances within this mechanistic domain. References
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