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Outline

• Danish (Q)SAR Database – what is it and examples of project we used it for

• Danish (Q)SAR Models, briefly

• DTU role in the EU LIFE Concert REACH project



• Developed and maintained by our DTU Food QSAR team 

• Pre-generated predictions for >650,000 mono-constituent organic substances

• >200 QSAR DTU/commercial/free models used (phys.chem / HH / ENV)

• Documentation of models in harmonized format (QMRF)

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

• Integrated with the free OECD QSAR Toolbox

• >40 of the models in free DTU site: Danish (Q)SAR Models

• Both sites are continuously being updated with new models 

Statistics since release 

November 2015

>10k unique IPs made

>200k ‘real’ searches

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



• 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 of coherence as a 
step 1 in weight-of-evidence assessment

• 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 

Why a predictions database



(Q)SAR software/models

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

http://www.leadscope.com/index.php
http://www.scimatics.com/


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


Danish (Q)SAR Database DTU Ames battery model

• A battery prediction of Positive or Negative inside Applicability Domain (AD), requires predictions 
in at least 2 of the following 3 models to agree and be inside AD:

• A quick external validation (not published) with Hansen et al.** substances, which were 
external to the DTU Ames battery model gave:

– Sensitivity: 523/(523+120)=81.3%

– Specificity: 441/(441+53)=89.3%

– Balanced Accuracy (BA) = 85.3%

Endpoint N (training set) Software Cross validation 5 * 2-fold (%)

Bacterial reverse 

mutation test 

(Ames test in S. 

typhimurium, in 

vitro)

4,102* (same 

training set 

modelled in 3 

software systems)

CASE Ultra Sens=83.9, Spec=89.1, BA=86.5

Leadscope Sens=84.3, Spec=85.7, Conc=85.0

SciQSAR Sens=79.3, Spec=79.1, Conc=79.2

* Kazius et al., J. Med. Chem. 2005, 48, p. 312‐320

** Hansen et al., J. Chem. Inf. Model. 2009, 49, p. 2077–2081,      

NB only substances included in the Danish DB were used



Validation and documentation

• QSAR Model Reporting Formats (QMRFs) for >130 models



















Imbedded film not included in this pdf..



Integration with the OECD QSAR Toolbox in 2018

• Previous Danish (Q)SAR Database incorporated

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



REACH Annex III 2016

Structures and predictions from the Danish (Q)SAR Database 
were used together with predictions from other systems for 
the ECHA inventory of substances suspected to meet REACH 
Annex III criteria

Substances registering in the tonnage band of 1–10 tonnes/year meeting either 
one or both of the Annex III criteria have to provide full Annex VII 
information: 

a. substances predicted (i.e. by the use of QSARs or other evidence) to likely 
meet criteria for CMR category 1A or 1B or Annex XIII criteria (i.e. PBT and 
vPvB); 

b. substances with dispersive or diffuse use(s) AND predicted to likely meet 
criteria for any health or environmental hazard classes or differentiations 
under CLP Regulation.

The REACH registration deadline for phase-in substances in the 1-10 tonnage 
band was 31 May 2018



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 – REACH implementation projects (RIPs), 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).

• OECD activities – development of (Q)SAR validation principles (Setubal/OECD), QSAR Toolbox, 
commenting of guidance documents, contributing QSAR predictions concerning mono-constituent
organic SIDS chemicals to former HPV programme for >10 y from 2000 etc.



Currently holds 42 
(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.)



Novelty generated by DTU in this project so far

• Generate and include predictions from a number of VEGA models in the Danish DB

– To choose the most relevant and best models to supplement the information in our DB we 
have thoroughly considered all VEGA model documentation (QMRFs and scientific publications) 
according to OECD validation principles and are in dialogue with IRFMN about our outstanding 
questions. So far we have chosen and implemented the Ames consensus mutagenicity models 
(including the four underlying models) and a skin sensitisation model. We are in the nearest 
future - depending on the outcome of the dialogue with IRFMN - going to choose and 
implement other models.

• Training in the Danish (Q)SAR Database 

• Contributed information on our non-confidential QSAR training sets to IRFMN

• Contribute to scientific conference / meetings dissemination  

• Organize this workshop for EU authorities

• Planning together with knoell webinars / e-meetings

• Coordinate communication and dissemination task

22



Thank you



Recent updates of the database and models websites

• The database and models websites are continuously being expanded regarding included 
models / information and updated regarding the user interface

• E.g. in 2020, we updated the systems with:

– 8 additional models (1 CERAPP, 3 CoMPARA and 4 CAR)

– Cumulated REACH registration minimum tonnages

– EU CLP harmonized classifications 

– DK advisory classifications

– Interface with lists of model statistics / QMRF links, reports, papers, presentations etc.

– New advanced search functionality (min/max combinations of previous searches)

• In the EU LIFE Concert REACH project we’ve included VEGA predictions and more will follow

• Models under development by us in the EU H2020 projects FREIA and ATHENA as well as for 
skin sensitization in project for DK-EPA


