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OECD – (Q)SAR Toolbox Brief Overview

Presentation - Overview

OECD (Q)SAR Toolbox Database Importation – Version 1

OECD (Q)SAR Toolbox Database Importation – Version 2

Improving Read-Across Analysis Performance

Further Potential Improvements

Summary
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OECD (Q)SAR Toolbox:

Released in March 2008 (v.1.0).

Updated October 2010 (v.2.0).

Updated February 2011 (v.2.1).

OECD - (Q)SAR Toolbox Brief Overview

Toolbox used by: Governments, the chemical industry, other stakeholders

Filling gaps in (eco)toxicity data needed for assessing the hazards of chemicals.

Logical process which allows the grouping chemicals into chemical categories.

Identification of relevant structural characteristics and potential mechanism or mode of 
action of a target chemical.

Identification of other chemicals that have the same structural characteristics and/or 
mechanism or mode of action.

Use of existing experimental data to fill the data gap(s).
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Predominant chemicals within the databases:

Pharmaceutical

Agro chemicals

Published studies

OECD - (Q)SAR Toolbox Brief Overview

Very limited number of fragrance chemicals with experimental data within the 
Toolbox to allow read-across or trend analysis.

Many of the read-across and trend analyses results are outside of the domain 
making them unreliable.

Therefore a propriety database is required.
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The next slide highlights the results from a typical fragrance chemical when run through 
the OECD Toolbox for read-across analysis.

Database Importation - Fragrance Chemical
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Gather data

Endpoint

Database Importation - Fragrance Chemical
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OECD (Q)SAR Toolbox 

Database Importation

Version 1
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Simple importation method.

Data were displayed using a predefined endpoints tree. 

The data were also required to be associated with a leaf node of that endpoints tree.

Database Importation

Example 1:

Human health hazards#Genetic Toxicity#in vitro#Undefined Test type #Gene mutation

Fixed system

Data points not specified did not fit neatly in the leaves of the trees.

In these instances the following would be returned in the Toolbox.
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Example 2:

Database Importation

For the bacterial reverse mutation assay (Ames test) there was no provision 
for the following Escherichia coli strains.

E.coli WP2

E.coli WP2uvrA

E.coli WP2(pKM101)

E.coli WP2uvrA(pKM101)

Potentially limiting for read-across:

In addition, the WP2 series of strains are specifically requested by the Japanese MHW 
guidelines.
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OECD (Q)SAR Toolbox 

Database Importation

Version 2
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New importation method to give more flexibility:

Predefined part (Region)

Dynamic part (Metadata)

Import Tree Path - Version 1.1

Toxicoloical Information#Genetic Toxicology (mutation and chromosome

aberrations)#InVitro#Ames_Mutagenicity#Ames Mutagenicity without S9#rat#AMES

Salmonella Typhimurium TA 98

However, this meant that for those people already using propriety databases, the

following changes needed to be made.

Import Tree Path - Version 2.1

Human health hazards#Genetic Toxicity#in vitro#bacterial reverse mutation assay (e.g.

Ames test)#Gene mutation#Salmonella typhimurium#without S9#TA 98

In Vitro – in vitroIn Vitro – in vitro

Database Importation

Example 3:
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High Level Changes:

“Physical Chemical Properties” unchanged.

“Environmental Fate” to “Environmental Fate and Transport”.

“Ecotoxicological Information” unchanged.

“Toxicological Information” to “Human Health Hazards”.

Reason for Changes:

Database Importation

Consistency with the OECD Harmonised Templates [www.oecd.org/ehs/templates].

New harmonised templates allow the smooth electronic exchange of test/summary data 
information between governments and industry and between databases (IUCLID5). 

It was therefore logical to implement them in the Toolbox. 

Not only the labels were changed. The whole database structure was changed to 
comply with the OECD Harmonised Templates. 
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Example 4:

Post discussions on the Toolbox Forum and with LMC gave the correct tree path:

irritation/corrosion#Eye#Corrosion

Database Importation

For eye irritation/corrosion it seemed logical to follow the same tree path as set out for
Ecotoxicology. However, the following tree path was not recognised:

irritation/corrosion#Eye#Corrosion#LD50#168h
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Initially it seemed relatively easy to import a dataset.

However, this was only for short path descriptions such as:

Environmental Fate and Transport#Biodegradation#Biodegradation in water:

screening tests#% Degradation

Database Importation

Example 5: Initial considerations

It seemed to be difficult to consistently import longer path descriptions such as:

Ecotoxicological#Information#AquaticToxicity#Mortality#EC50#48h#Animalia#

Arthropoda(Invertebrates)#Branchiopoda(branchiopods)#Daphnia magna“

It has been commented in the forum that this appeared to be down to the metadata tags

as it was not obviously clear which tags referred to which points on the endpoint path.
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Predefined – Metadata

Database Importation - Metadata

No template, how do you find the correct path for example “Repeated Dose Toxicity”
when there is no Metadata present?
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Search by using a known chemical such as “sucrose” or “benzene” to obtain the correct
Metadata and there are 139 and 22649 respective chemical returns.

Database Importation - Metadata

However, for “Repeated Dose Toxicity, there are still “Undefined Route” and
“Undefined Organ” information within the OECD Toolbox. Future Read-Across Issues?
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Not all species/strains are consistent for the
Repeated Dose Toxicity endpoint.

Database Importation - Metadata

You cannot efficiently read-across for say
all rat or all mouse data as they are on
the same level.

Would this be a useful change
to this endpoint?

Common Name Tag

Strain Tag

In addition:
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Excel database size

However, in version 2 of the OECD Toolbox, it is not uncommon to have data stretching
over 162 columns  (A – FG). 

Database Importation - Excel Database

For version 1 of the OECD Toolbox, the excel column width for all the “Exported” data
was stored in approximately 52 columns (A – BA).

Therefore, when you create your own proprietary database, it seems prudent to limit the
amount of data you enter as it can become extremely time consuming.

Currently the Givaudan Central Database contains 35 columns worth of relevant data
which can be interrogated during the read-across process.

This was decided by reviewing the following default metadata available in the
QSAR Toolbox – User Manual – Database Import Wizard
Version 1 released April 2011 
Table 1



1919

Choose View > Header and Footer to change this footer

Database Importation - Metadata Fields
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OECD (Q)SAR Toolbox 

Improving Performance
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Issues ???

Improving Performance - Example 1

Fragrance substances
are defined as discrete
chemicals and are not 
defined within the OECD
or US-EPA categories
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Issues ???

2) Need to refine search

3) Change database search

1) 46654 substances 15 mins!

Example: Skin Sensitization

Improving Performance - Example 1
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Issues ???

2) Need to refine search

3) Change database search

1) 46654 substances 15 mins!

Use only relevant databases
under the Endpoint Tab to 
improve profiling speed

4) 1222 substances 3 mins

Improving Performance - Example 1
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Improving Performance - Example 2

Inventories

The inventories contain only CAS, 
Name and SMILES and will slow the 
toolbox down dramatically .

Inventories:
Unchecked
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OECD (Q)SAR Toolbox 

Interfacing

Version 2
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Interface with other software:

Due to the consistency with the OECD Harmonised Templates the following additional 
interactions are/will be available

Future Interactions:

Data exchange with eChemPortal.

Current Interactions:

The Toolbox will allow the import/export with IUCLID. Although IUCLID 5.3 is not yet 
supported but will be added in version 3.0 of the Toolbox. 

Reports generated comply with Agency formats

QSAR Model Report Format (QMRF)
QSAR Prediction Report Format (QPRF)

Interfacing - Version 2
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OECD (Q)SAR Toolbox 

Further Potential Improvements
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Ability to save predictions : New database
: Automatically saved

Automation : Run series of structures
: Based on either CAS, SMILES, name

Further Potential Improvements

Databases : Centralised company databases
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OECD (Q)SAR Toolbox 

Summary
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Summary

Version 2 has further improved the usability of the OECD [Q]SAR Toolbox.

There are still some issues with undefined routes and organs within the databases.

Selection of the correct databases can greatly increase the speed of analysis when 
completing read-across.

The importation of propriety databases is relatively easy, however the metadata tags for 
the endpoint tree path can be difficult to set up initially. 

For certain industries, the use of a propriety database is essential to be within the 
read-across domain.

The potential improvements and additional interactions are exciting for version 3 of the
OECD [Q]SAR Toolbox.
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Thank you for listening.

Any Questions?

Presentation - Overview
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