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Biological and 

Chemical curation
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Read-across

•Read across (RA) is a prediction method of unknown chemicals from the chemical

analogues with known toxicity from the same chemical category.

•It is accepted by REACH and US EPA.

•Used for data gap filling.

•Defined chemical category is

necessary.

• Strategies: One One; OneMany

Many One; ManyMany

•Analog approach

•Category approach

Vink, S.R. et al., Regul Toxicol Pharmacol. 2010, 58, 64–71
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Workflow for read-across predictions



9/20/2023 8Luetchfeld et al., Toxicol Sci 165(1):198–212.



Banerjee and Roy, Chem Res Toxicol, 2023

RASAR
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RASAR
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Measure Expression

Weighted average activity

SD_activity

CV_activity

ED-based similarity function



Measure Expression
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Measure Expression
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RASAR
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RASAR

9/20/2023 15



Banerjee and Roy, Molecular Diversity, 2022 

RASAR
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RASAR
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RASAR Descriptor Calculation

9/20/2023 18



Modeling androgen receptor binding affinity
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Modeling androgen receptor binding affinity

We have used a data set androgen receptor binding affinity (RBA) 

originally collected from the Endocrine Disruptor Knowledge Base 

(EDKB) database (https://www.fda.gov/science-resea rch/bioinformatics-

tools/endocrinedisruptor-knowledge-base), and chemical curation of the 

compounds was performed by the application of a KNIME workflow 

(https://sites.google.com/site/dtcla bdc/)   taking the single.sdf file as 

input.

nTraining = 102, nTest = 44

We have finally used the descriptors selected in the previous QSAR model 

as the important physicochemical measures of the compounds in addition 

to different similarity measures as described below for the q-RASAR 

analysis.
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Modeling androgen receptor binding affinity
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RASAR: Modeling androgen receptor binding affinity
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RASAR: Modeling androgen receptor binding affinity
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RASAR: Modeling androgen receptor binding affinity
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RASAR: Modeling androgen receptor binding affinity
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RASAR: Modeling androgen receptor binding affinity
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RASAR: Modeling five toxicity endpoints
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RASAR: Modeling five toxicity endpoints
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RASAR: Modeling five toxicity endpoints
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RASAR: Modeling five toxicity endpoints

9/20/2023 31



Banerjee and Roy, Chem Res Toxicol, 2023 

RASAR: Modeling five toxicity endpoints
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RASAR: Modeling five toxicity endpoints
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RASAR: Modeling five toxicity endpoints
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RASAR: Modeling five toxicity endpoints
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RASAR: Modeling five toxicity endpoints
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RASAR: Modeling Cardiotoxicity data

261 Compounds
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RASAR: Modeling Cardiotoxicity data
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RASAR: Modeling Cardiotoxicity data
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RASAR: Modeling Cardiotoxicity data
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RASAR: Modeling Cardiotoxicity data
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RASAR: Modeling Cardiotoxicity data
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RASAR: Modeling Cardiotoxicity data
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RASAR: Modeling Cardiotoxicity data
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RASAR: Modeling Cardiotoxicity data
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DTC Lab Tools
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RASAR: Modeling Property data
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RASAR: Modeling Property data
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RASAR: Modeling Skin Sensitization data

9/20/2023 49



RASAR: Modeling Skin Sensitization data

9/20/2023 50



RASAR: Modeling honey bee toxicity data
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RASAR: Modeling Nanotoxicity data
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Conclusion

• These studies report the development of simple, 

interpretable, and reproducible q-RASAR models for 

various toxicity (activity/property) endpoints.

• The q-RASAR models reported here thus deliver 

lower prediction errors for the query sets than 

corresponding QSAR models, suggesting that they 

are the potential models of choice for efficient 

predictions using a given level of chemical 

information.

• Based on the variable importance analysis, the 

RASAR descriptors “RA score”, “gm” and “average 

similarity” appear efficient similarity-based 

determinants for the prediction of toxicity which 

warrants further extensive studies on these functions.
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More about q-RASAR
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https://sites.google.com/site/kunalroyindia/home/rasar

https://sites.google.com/jadavpuruniversity.in/dtc-lab-software/home#h.i79rttmog6nl

Tools developed by Arkaprava Banerjee

Publications with q-RASAR modeling 

from other laboratories
•Ecotoxicological QSAR study of fused/non-fused polycyclic aromatic hydrocarbons (FNFPAHs): 

Assessment and priority ranking of the acute toxicity to Pimephales promelas by QSAR and 

consensus modeling methods. Science of The Total Environment, 876, 162736 (2023)

•In silico assessment of risks associated with pesticides exposure during 

pregnancy. Chemosphere, 329, 138649 (2023)

•Data driven toxicity assessment of organic chemicals against Gammarus species using QSAR 

approach. Chemosphere 328, 138433 (2023)

•QSAR and Chemical Read-Across Analysis of 370 Potential MGMT Inactivators to Identify the 

Structural Features Influencing Inactivation Potency. Pharmaceutics 15, 2170 (2023)

https://sites.google.com/site/kunalroyindia/home/rasar
https://sites.google.com/jadavpuruniversity.in/dtc-lab-software/home#h.i79rttmog6nl
https://doi.org/10.1016/j.scitotenv.2023.162736
https://doi.org/10.1016/j.chemosphere.2023.138649
https://doi.org/10.1016/j.chemosphere.2023.138433
https://doi.org/10.3390/pharmaceutics15082170


Funding

9/20/2023 55



9/20/2023 56

https://www.elsevier.com/books/cheminformatics-

qsar-and-machine-learning-applications-for-novel-

drug-development/roy/978-0-443-18638-7

https://www.elsevier.com/books/cheminformatics-qsar-and-machine-learning-applications-for-novel-drug-development/roy/978-0-443-18638-7
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