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Case study description
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Aim: Prediction of octanol-water partition coefficient log Kow using VEGA QSAR models and documentation in IUCLID

Target molecule: 2,3,4-Trichlorobiphenyl

Models: VEGA – Meylan/KOWWIN, MLogP, ALogP. QSAR Model Reporting Formats (QMRFs) are available.

Input data: SMILES notation - c1ccc(cc1)c2ccc(c(c2Cl)Cl)Cl
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Models for log Kow in the CONCERT REACH gateway
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https://www.life-concertreach.eu/results/results-gateway/
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Models for log Kow in the CONCERT REACH gateway
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https://www.life-concertreach.eu/results/results-gateway/
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VEGA Models for log Kow 
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• Meylan/KOWWIN v1.1.5: VEGA implementation of EPISUITE KOWWIN. Regression 

equation is based on the hydrophobicity contribution of 120 atom types.It is an 

implementation of the atom fragment contribution (AFC) method described by Meylan

et al., 1995. It is a “reductionist” approach and it was developed via multiple linear 

regressions of reliable, experimental log P values. 

• MLogP v1.0.1: VEGA implementation of the multiple linear regression developed by 

Moriguchi et al. (1992; 1995) that relates 13 structural parameters with the 

experimental log P values of 1230 compounds with different structures

• ALogP v1.0.1: VEGA implementation of the Ghose-Crippen-Viswanadhan regression 

equation based on the hydrophobicity contribution of 120 atom types.
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VEGA: introduction
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VEGA: Virtual models for Evaluating the properties 

of chemicals within a Global Architecture

• Developed mainly by Mario Negri Institute (Milan) 

and Kode s.r.l. (Pisa) 

• Free platform developed based on contributions 

from EU projects

• Includes more than 100 statistical and 

knowledge-based (Q)SAR models for the 

prediction of (eco)toxicity, environmental fate and 

physico-chemical properties of chemicals.



VEGA: running predictions
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1. Add molecule(s) using SMILES notation

2. Added molecules are listed and 2D 

structure can be visualized

3. Select the model(s)



VEGA: running predictions
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Full PDF reports:

• prediction(s) results

• applicability domain

• experimental data of the 

target (if any)

• most similar substances

• other supporting info (if 

any)

Simplified text reports

(useful for excel import)

5. Click on «Predict»

4. Tick the layout(s) and choose 

the destination folder(s) for 

saving the report(s)



Determination of log Kow: Meylan/KOWWIN
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Determination of log Kow: MLogP

12



Determination of log Kow: ALogP
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Determination of log Kow: summary of VEGA results  
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The better the compliance with the model applicability domain, the more precise the result.

Model Meylan/KOWWIN MLogP ALogP

Predicted log Kow 5.69 5.47 5.34

Deviation from experimental 

value 5.86

0.17 0.39 0.52

Applicability domain 

compliance

In In Could be out

Performance on 6 most similar 

molecules

6x good 6x good 4x good

2x moderate



VEGA: important remarks
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• Full documentation of all models is available, as a QMRF

• Supporting information (AD compliance, similar molecules)

is provided, allowing expert evaluation

• AD compliance is affected by identified similar molecules from the

training or validation set

• Automated AD compliance check is not perfect, user expert critical

check is helpful

 This affects other tools as well, including commercial ones

A novel tool called VERA has been 

developed, aiming also at improving 

similarity evaluation and AD 

compliance check

(Presentation 17.05.)

Relevant for REACH dossier 

preparation in IUCLID
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QSAR results in IUCLID 
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VEGA (example: Meylan/KOWWIN) outcome reported according to ECHA Practical guide “How to

use and report (Q)SARs” Version 3.1 – July 2016

Weight of evidence OR supporting study

According to ECHA Practical guide “it should normally 

be a maximum of 2”

Appropriate rationale should be selected based on 

VEGA outcome and expert assessment 



(Q)SAR results in IUCLID 
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VEGA v1.2.3

Log P model (Meylan/Kowwin) v1.1.5

c1ccc(cc1)c2ccc(c(c2Cl)Cl)Cl

QMRF can be attached (next slide) and 

referenced here

VEGA report can be attached and used as 

reference. However, if expert assessment is 

performed, it can be described here.

Expert assessment is needed



(Q)SAR results in IUCLID 
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QPRF can also be attached, if 

prepared by the user

Basic information about the software 

and model are sufficient

Otherwise, the test guidelines used to 

generate the data for the training set

Information from QMRF section 2.7 -

Reference(s) to main scientific 

papers and/or software package



(Q)SAR results in IUCLID 
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Test material must reflect the evaluated structure

If multiple constituents are assessed for one 

substance, the Practical Guide suggests

preparation of separate entries
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Summary
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• https://www.life-concertreach.eu/results/results-gateway/ The CONCERT REACH 

gateway is available; QSAR predictions are possible for REACH purposes

• QSAR prediction of log Kow using 3 VEGA models was presented and evaluated

• Preparation of a QSAR IUCLID entry for log Kow was shown, focusing on critical fields

https://www.life-concertreach.eu/results/results-gateway/


Conclusions
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• Applicability domain compliance is the most important factor which should be taken 

into account when evaluating the reliability of the QSAR results

The predictions may be used in the context of REACH:

• To cover the endpoint fully

• Together with other information (e.g. experimental data) as supporting 

data or part of WoE
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Think globally, act locallyThink globally, act locally

Use of (Q)SAR for EU REACH and EU FCMs

Thanks for your 
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www.knoell.com



Models for log Kow
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How to select appropriate model(s) for my substance?

• A priori selection is generally not possible

• However, experience in using the models might suggest which one could give more reliable results for 

certain type of substances (e.g., industrial chemicals, active substances, etc.)

• Information on compliance of the target molecule with the applicability domain of the model

• Comparison with similar molecules with available experimental results

• Documentation (QMRF, QPRF)

• It is generally required to use multiple and different models for evaluating the same endpoint 

Expert analysis of the results and supporting information is needed



VEGA Meylan/KOWWIN  vs EPI Suite KOWWIN
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• Both models should provide the same result for any molecule. 

• Advantages of VEGA: analysis of the compliance with applicability domain of the model is 

performed and reported. QMRF is available. The results can be directly compared to the results of 

other available QSAR models (MLogP, ALogP).

• Advantage of EPI Suite: the final result is explained in terms of contributions of single molecular 

fragments (more transparency)


