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Introduction
Ecotoxicity QSAR models are traditionally built using various modeling techniques and molecular descriptors, but they often fall short in terms of performance,
transparency, interpretability, and maintenance. There is a lack of high-quality physiochemical property models and difficulties in using expert rules. To address these
issues, the FlexFilters platform was developed. It provides a modular and adaptable computational toxicology solution that combines fragment descriptors,
physiochemical properties, and expert knowledge-based alerts to create hybrid models that offer both interpretability and good performance.
These models have shown promising results in various ecotoxicity endpoints, including Daphnia toxicity.

Objectives
• To develop in-silico ecotoxicity models with good predictive power and 

interpretability.

• To create models that are scalable, flexible, upgradable, and modular.

• To integrate descriptor calculators, fragment detectors, QSAR/QSPR models, 
databases, expert knowledge-based alerts, domain applicability checkers, 
data curators and other modules.

Materials and Methods
• The FlexFilters platform integrated in QSAR Flex was used for molecular fragment handling, 

descriptor calculations, QSAR modeling, and predictions.

• Databases were built for daphnia, fathead minnow, tetrahymena, bio concentration factor 
(BCF), ready biodegradability, algae, soil adsorption and multiple physicochemical 
properties.

• Logistic regression was as the model building algorithm and ‘R’ package glmnet was used for 
descriptor selection.

• Leave-many-out CV method (10%-out-10-times) was used for measuring the predictive 
robustness of the models.

Conclusions
• The FlexFilters platform provides a flexible and modular solution to address the challenges in the field of ecotoxicity prediction

through QSAR models.
• This platform seamlessly incorporates expert alerts, molecular fragments, physiochemical properties, and diverse model building

algorithms. Consequently, it generates highly effective and easily understandable hybrid models, thus rendering it an invaluable
tool for the in silico evaluation of chemical safety.
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Identifying modulators improves predictive performance of expert alerts

Hybrid QSAR models showed superior predictive performance 
compared to statistically mined fragments or expert alerts alone

Results and Discussion
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Log P
R2: 0.931

RMSE: 0.482

Water Solubility
R2: 0.872

RMSE: 0.835

Vapor Pressure
R2: 0.901

RMSE: 1.107

Boiling Point
R2: 0.924

RMSE: 23.759

Fathead Minnow 
96h LC50

R2: 0.693
RMSE: 0.810

Tetrahymena 48h 
GC50
R2: 0.773

RMSE: 0.506

Soil Adsorption
R2: 0.829

RMSE: 0.478

Ready 
Biodegradability

Sensitivity: 0.741
Specificity: 0.848

AUC: 0.857

Bio Concentration 
Factor
R2: 0.819

RMSE: 0.596

Algae 72h EC50
R2: 0.492

RMSE: 0.794
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RMSER2
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0.9920.471External test
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RMSER2
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0.8710.599External test

Daphnia
(48H, LC50)

Training set size: 2125
External set size: 232 
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