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Introduction and objective

Adverse Outcome Pathways (AOPs) and their quantitative extensions (gAOPs) provide structured frameworks to understand toxicological mechanisms to
support risk assessment. However, quantitative data for key event relationships (KERs) are often limited. This study used analysis of multiple points of
departure (PoD), including No Observed Effect Concentration (NOEC), Lowest Observed Effect Concentration (LOEC), Benchmark Dose (BMD) and half-
maximal effective concentration (EC50), combined with structural equation modelling (SEM) to verify and quantify the causal relationships within an AOP
network. A case study was developed to illustrate the approach involving data generation (Chlamydomonas reinhardtii exposed to Diuron), analysis of
dose-response data for PSIl inhibition, photosynthesis, mitochondrial membrane potential (MMP), ATP content, and growth at different exposure
durations.
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Fig 3. Concentration-response relationship (CRR) and point of departure
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Conclusion

This work proposes a hybrid framework combining Concentration—response relationship (CRR)-, PoD-based analysis and SEM to consolidate qAOP
development using diuron toxicity in Chlamydomonas reinhardtii as an example. This approach enhances the mechanistic understanding and strengthens
ecological risk assessment by offering clearer benchmarks and insights into exposure-duration dependencies for individual responses in gAOPs.
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