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Model IM1

𝑝𝐸𝐶50= 

2.97689+0.10008×𝑠𝑡𝑑𝑀𝑊−0.59863×𝐵02[𝐶−𝐶𝑙]−0.64454×𝐵03[𝑁−𝑆]−0.34629×𝐵06[𝐶−𝐹] 

+0.40894×𝐹02[𝑂−𝐹]+0.57642×𝐿𝑂𝐺𝑃𝑐𝑜𝑛𝑠  
Model IM2

𝑝𝐸𝐶50= 2.85315+0.10639×𝑠𝑡𝑑𝑀𝑊+0.08689×𝑆𝑑𝑆−0.51979×𝐵02[𝐶−𝐶𝑙]−0.66287×𝐵03[𝑁−𝑆] 

+0.34069×𝐹02[𝑂−𝐹]+0.55643×𝐿𝑂𝐺𝑃𝑐𝑜𝑛𝑠 
Model IM3

𝑝𝐸𝐶50=3.61182+0.09273×𝑠𝑡𝑑𝑀𝑊−0.26179×𝑁−075−0.05460×𝑔𝑚𝑎𝑥−0.48491×𝐵02[𝐶−𝐶𝑙]+0.35

962×𝐹02[𝑂−𝐹]+0.58032×𝐿𝑂𝐺𝑃𝑐𝑜𝑛𝑠 
Model IM4

𝑝𝐸𝐶50= 

3.00566+0.09152×𝑠𝑡𝑑𝑀𝑊−0.50906×𝐵02[𝐶−𝐶𝑙]−0.79496×𝐵03[𝑁−𝑆]+0.18918×𝐹01[𝑁−𝑂] 

+0.34412×𝐹02[𝑂−𝐹]+0.54762×𝐿𝑂𝐺𝑃𝑐𝑜𝑛𝑠   

Individual 

models

DES/

LV

R2 Q2
LOO

IM1 6/3 0.714 0.690

IM2 6/3 0.714 0.690

IM3 6/3 0.712 0.689

IM4 6/2 0.700 0.673

Table 1. Internal validation 

metrics

Comparison of external validation metrics of individual and consensus models

Results and Discussions



Y-randomization plots of the PLS-based QSAR modelsY-randomization plots of the PLS-based QSAR models



Variable importance projection (VIP) plots of the PLS-based 

QSAR models
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Applicability Domain (AD) analysis of the PLS-based QSAR 

models
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Applicability Domain (AD) analysis of the PLS-based QSAR 

models
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Force plots for the highest and lowest toxic compoundForce plots for the highest and lowest toxic compound



Screening of Pesticide Properties DataBase (PPDB)

Top and least 10 

toxic screened 

pesticides of 

PPDB



➢ The present work accomplished the development of statistically sound PLS-based QSAR models to 

predict the effect of intoxication of diverse chemicals in C. virginica.

➢ The consensus model 2 (CM2) had the lowest prediction error (MAE95%(test)) and is therefore 

regarded as the best model among all individual models and other consensus models. 

➢ The key structural findings gained from this study will help to understand the mechanism of toxicity 

caused by the chemicals.

➢ The QSAR models were applied to screen the external PPDB database, enabling prioritization of the 

most and least toxic pesticides. This supports the application of the models in practical scenarios and 

support early identification of potent toxicants. 

➢ Our study thus provides an effective and sustainable framework for early risk assessment in C. 

virginica to mitigate the threat associated with diverse chemicals, consequently protecting the coastal 

and marine ecosystems and supporting the dietary health of human beings. 

Conclusion
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