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Data storage and model development: http://ochem.eu
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OCHEM statistics

Physico-chemical properties: logP, water solubility, melting point, pyrolysis, vapor pressure, etc.

Biological activity: estrogen receptors; endocrine disruptors; AMES mutagenicity; in vivo toxicity

Environmental endpoints: ready biodegradability; fish toxicity; environmental toxicity, etc.

• In total ca 200  published models

• >10,000 registered users 

– 600 commercial

– 450 governmental

• ca 38 M tasks were executed

• ca 3.4M data points for 692 properties

• >10M uploaded private data points

• Academic groups regularly contribute

• OCHEM is used for teaching

• Top-performing models in challenges (NIH, EPA ToxCast, SLAS Kaggle)
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OCHEM database



Representations of Chemical Structures

Saccharin

1D 2D 3D

C7H5NO3S

>20 descriptor packages, ToxAlerts
Representation learning: Smiles, Graphs, 3D …



Examples of descriptors



ToxAlerts

• Screening of compounds against published
toxicity alerts, groups, frequent hitters

• Filter alerts by endpoints or publications

• Create or upload custom SMARTS rules

Sushko et al, JCIM, 2012, 52(8):2310-6. Salmina et al, Molecules, 2015, 21.



OCHEM modeling

• Comprehensive modeling

• Multitask learning (up to 100 properties)

• Feature net (“model in model”)

• Consensus models

• GPU + CPU modern methods ( ~20)

• Supports models 
• >1,000,000 compounds

• >200,000,000,000 descriptors*

• >1,000 servers

• up to 1GB in size (Java limit)

• Model private/publishing

• Export, import, web/REST services

• Conditions, external descriptors

• ToxAlerts screening

* Sparse format, DOI:10.1186/s13321-016-0113-y



Applicability domain assessment (regression)

• Interactive Williams plot; each individual data point can be accessed 

and inspected

• Several applicability domain measures (bagging-based for all 

methods; standard deviation, correlation in the property space, 

leverage, etc.)

• Automatic exclusion of outliers based on p-value



Prediction of new molecules (regression)



Accuracy of predictions for classification model



Example of OCHEM models for REACH endpoints

7.2 Melting point

7.3 Boiling point

7.7 Water solubility

7.8 LogP

8.4.1 AMES test

9.2.1.1 Ready biodegradability

9.3.2 BCF

• CERAPP: Estrogen receptors

• COMPARA: Androgen receptor

• CATMoS: Acute toxicity

7.5 Vapor pressure

8.1 Skin irritation

8.2 Eye irritation

8.3 Skin sensitization



Example of an external model integration



openOCHEM https://github.com/openochem

https://github.com/openochem


Novotarskyi, S. et al. Chem. Res. Toxicol. 2016, 29, 768-75.



A. Kopp et al, SLAS Discovery,  2023, in press
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• Aqueous solubility affects bioavailability/ bioactivity
• Prediction in early-stage drug development

Database with 100k compounds

Challenge Exploration Modeling
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Gaussian distribution and outliers detection
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