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Outline

• DTU role in the EU LIFE Concert REACH project

• VEGA models implemented in the Danish (Q)SAR Database



DTU contributions in the LIFE Concert REACH project

• Generate and include predictions from VEGA models in the Danish Database

• Contribute to the CONCERT Gateway

• Training in the Danish (Q)SAR Database

• Publish non-confidential QSAR training sets to in the Danish (Q)SAR Database

• Contribute to dissemination (webinars, scientific conferences, meetings)

– Incl. organizing a workshop for EU authorities (Oct 2021)
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Chosen VEGA models for implementation in the 
Danish (Q)SAR Database

• Water solubility model (IRFMN)

• Air Half-Life (IRFMN/CORAL)

• Ready Biodegradability model (IRFMN)

• BCF model (CAESAR)

• Daphnia Magna Chronic (NOEC) toxicity model (IRFMN) 

• Daphnia Magna Acute (EC50) Toxicity Model (IRFMN) 

• Algae Acute (EC50) Toxicity model (IRFMN)

• Sludge (EC50) Toxicity Model (ProtoQSAR/Combase)

• Sludge Classification Toxicity Model (ProtoQSAR/Combase)

• MOA Toxicity classification (EPA T.E.S.T)

• Developmental/Reproductive Toxicity library (PG)

• Hepatotoxicity Model (IRFMN) 

• In vitro Micronucleus activity (IRFMN) 

• Mutagenicity (Ames test) Consensus

• Mutagenicity (Ames test) model (SarPy/IRFMN) Model 

• Mutagenicity (Ames test) Model (ISS)

• Mutagenicity (Ames test) Model (KNN/Read-Across)

• Mutagenicity (Ames test) Model (CEASAR)
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Predictions from VEGA models in the Danish Database

• To choose the most relevant and best models to supplement the information 
in the Danish (Q)SAR Database we have thoroughly considered all VEGA 
models’ documentation (QMRFs and scientific publications) according to the 
OECD validation principles and in dialogue with IRFMN about questions

• Predictions are implemented following the general concept / terminology of the 
database, i.e. abbreviated predictions POS/NEG for binary endpoints, AD 
IN/OUT, however we added indication of VEGA calls good (IN) / moderate 
(OUT) / low (OUT) for transparency reasons

• All VEGA predictions are searchable for predictions in domain, and can 
thereby in very fast manner e.g. be crossed with REACH-registered substances 
etc. and other searches in making combined / complex searches

• Launched today in the Danish (Q)SAR Database
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Recent updates of the database and models websites

• Developed and maintained by our DTU QSAR team 

• Pre-generated predictions for >650,000 mono-constituent organic 
substances, including 13,406 REACH-registered substances

• >200 QSAR DTU/commercial/free models used 

– phys.chem / ADME / HH / ENV

• Documentation of models in (Q)SAR Model Reporting Format, QMRF

• Free, easy-to-use, fast and advanced searches 

• Integrated with the free OECD QSAR Toolbox

• Danish (Q)SAR Models for detailed predictions in (Q)SAR Prediction Reporting 
Format, QPRF

• Both sites are continuously being updated with new models / substances

https://qsar.food.dtu.dk/

Statistics since release 

November 2015

>10k unique IPs made

>200k ‘real’ searches
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• Transparent 
principles and 
reporting of data 
curation

• Transparency also 
for validation for 
external 
predictivity (e.g. 
no automatic 
exclusion of 
outliers, not using 
validation to 
choose model etc.)



• Quick look-up of already generated predictions at 
‘top level’ from many QSAR models

• Profiling of single substances: Integrating 
predictions to give a bigger picture and possibly reduce 
overall uncertainty

• Screening across all contained 
predictions/structures: Advanced search 
combinations for screening purposes

• Building read-across cases: Find structural 
analogues with the similarity function and use 
predictions and training set data - and/or find Tox21, 
PubChem etc. analogs with exp. data - to contribute to 
read-across justification 

• I.e. all included VEGA models now part of this

Why a predictions database



(Q)SAR software/models

Commercial and free software/models with use / publication conditions from:

http://www.scimatics.com/


Validation and documentation

• QSAR Model Reporting Formats (QMRFs) for ~140 + 18 VEGA models in the Danish (Q)SAR 
Database, now also linked in the EU LIFE CONCERT REACH Gateway



























• Training sets for 
DTU models 
launched later 
today















Integration with the OECD QSAR Toolbox in 2018

• Previous Danish (Q)SAR Database incorporated

• Danish (Q)SAR Database integrated via on-the-fly-access



Use of the Danish (Q)SAR Database
(incl. previous versions), examples

• DK EPA advisory classifications screenings (2016-18, 2010, 2009, 2001)

• Grouping and category approach for brominated flame retardants for DK-EPA (2016)

• Endocrine activity screening for DK EPA screening 72,000 REACH substances (2014)

• DK EPA screening 72,000 substances identifying potential CMR substances of relevance under 
the REACH regulation (2013)

• EU FP7 ChemScreen, WP on QSAR pre-screen for reproductive toxicity screening 72,000 
REACH substances (2010-2013)

• PMT screening (2017-20), PBT screening (2002), POP screening (1999)

• EU REACH activities – substance evaluations, dossier evaluations and screening for SEv-
candidate substances (for clarification whether SVHC nomination would be relevant), commenting 
of (Q)SAR-related guidances (e.g. RAAF).



Currently holds 50 
(Q)SAR models 
from the DK-DB: 
For real-time 
predictions of user-
defined structures 
and download of 
details in QPRF

Btw. the system has a 
structure curation module 
to ensure same format as 
used for modelling 
(neutralizing etc.)





Thank you
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Development of battery approach for many training sets

Pictures from https://itunes.apple.com/us/app/battery-health-monitor-stats, 
https://pixabay.com/da/smiley-nørd-briller-pc-ekspert-1914523/, 
http://colegio.etep.edu.br/noticia/como-falar-sobre-os-meus-pontos-fracos/, 
https://www.onlinelabels.com/clip-art/Emoticons%3A-Nerd-face-108553.htm

Majority vote for a substance:

requiring models from at least two systems 

to be within AD and agree on prediction

http://www.leadscope.com/index.php
http://www.scimatics.com/
https://itunes.apple.com/us/app/battery-health-monitor-stats
https://pixabay.com/da/smiley-nørd-briller-pc-ekspert-1914523/
http://colegio.etep.edu.br/noticia/como-falar-sobre-os-meus-pontos-fracos/
https://www.onlinelabels.com/clip-art/Emoticons:-Nerd-face-108553.htm
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