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Journal of Cheminformatics Publication

Collaborative development of predictive toxicology applications
Journal of Cheminformatics 2010, 2:7 doi:10.1186/1758 -2946-2-7

Barry Hardy, Nicki Douglas, Christoph Helma, Micha Rautenberg, Nina
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OlgaTcheremenskaig Stefan Kramer, Tobias Girschick, Fabian
Buchwald, JoergWicker, Andreas Karwath, Martin Gutlein, Andreas
Maunz Haralambos Sarimveis, Georgia Melagraki, Antreas Afantitis ,
Pantelis Sopasakis David Gallagher, Viadimir Poroikov, Dmitry
Filimonov, Alexey Zakharov, Alexey Lagunin, Tatyana Gloriozova,
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Open Accesspublication available at
www.jcheminf.com/content/2/1/7
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http://www.jcheminf.com/content/2/1/7

Collaborative Predictive Toxicology Challenge

Input Structure Out dToxic or Not?

LD50

Liver Toxicity
Secondary Metabolites
Bioavailability
Mutagenicity
Carcogenicity
ReproductiveToxicology
Skin Irritation

Aqua Toxicity

Combined predictions for arrays
of mutiple end points

VO

0 0 00000000
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Driver Increasing demands on industry to satisfy safety
———> evaluation and risk assessment required by
REACH legislation (Over 140k cmpds registered).




ToxPredict guest

OpenTox demo application Admin

Step 1: Search Step 2: Verify Step 3: Models Step 4: Estimate
Select structure(s) structure Select prediction Estimate

Verify structure models

Step 5: Results
Display results

chosen to run. You could also retrieve the ToxPredict report in various other formats, e.g. SDF, CML, SMI, PDF, CSV, ARFF,

P
[
; This page lists your ToxPredict workflow results for the structure(s) you have selected and the model prediction(s) you have
[
: RDF/XML or RDF/N3.

Download as Gf

CAS RN 71-43-2

EINECS 200-753-7

IUPAC name benzene

Synonym (6)annulene; benzine; Benzol;, Benzolene;

bicarburet of hydrogen; carbon oil; Coal naphtha;
cyclohexatriene; mineral naphtha; motor benzol;
nitration benzene; Phene; Phenyl hydride;

pyrobenzol.
Synonym 21742.0
Synonym Benzene
Synonym benzene
Quality label OK

MolecularWeight +**MolecularWeight
MW 78.1112
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REACH Registration

Import/manufacturing
of not less than 1 ton
chemical substance

A Properties
A Confirmed use
A Safe management

European
Chemical

Agency

ECHA / Member countries
A Document-based evaluation

A Material evaluation

l

Non-Action

Materials that need to be regulated

Materials with very Unacceptable materials
high hazard potential  with very high hazards

Autharisation Limitations

A Review of need for control of hazards

Use prohibited

A Consideration of alternative materials

Authorisation Approval

l

Demand of additional
information




Challenges to Integrated Resources & Applications

ADatabase silos ALack of standards
AMissing information ALack of validation
AVarying quality AComplex subject

AHard to integrate data AApplication difficult
AHard to integrate models  ALack of transparency

ANo common framework  Alnterdisciplinary
collaboration
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Value is in Linking

he key 1 dea of Googlets founders |
There is useful knowledge in the links between Web Pages.

Page Ranking
A page is ranked higher
in a search if;

A. it has more
connections to it than

other pages

B. the pages connecting to it
have higher ranking
themselves
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Linked Data enables Knowledge Creation, Combination and Analysis

Linked Data is a term used to describe the exposing, sharing, and
connecting of data on the Semantic Web using:

URIsa generic means to identify entities in the world

HTTP a simple yet universal mechanism for retrieving resources

RDFa generic graph-based data model with which to structure and link data

Linked Data needs:

1. Provision of a URIthat describes a Data Resource

2. Use of HTTP to retrieve useful data from the URI

3. A Data Format described with standardised
semantics (so relationships are enabled) e.g. RDF

4. Data should provide links to other Data (through
URI9

Linked Data approach can also be applied to

other resource types e.g., for algorithms or

models as done in OpenToxé DBpedia = Linked Data
approach applied to
Wikipedia
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Solution created by Linked Open Data, Web
Applications and Crowdsourcing
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Haiti Earthquake Crisis Response (2010)

wiki.openstreetmap.org
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http://wiki.openstreetmap.org/

Accelerating Knowledge Flows in Predictive Toxicology

ToxPredlct

Toxu:lty Predictions

Endpoint  Descriptors




OpenTox Is an Integrating Framework

A Toxicity Data (Linked)
A in silico models

A Validation & Reporting
A Interpretation aids

Framework

A Toxicolog, Biolog, Chem - ists
A Computational Scientists

A Interfaces for new algorithm
development & integration

Diverse Access

A Promote Standards

A Core Open Source Componentg

Interoperability A support Ontologies &

Integration of Multiple
Resources
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OECD Principle OpenTox addresses Validation
Principles by...

Defined Endpoint providing a unified source of well defined and
documented toxicity data with a common vocabulary

Unambiguous providing transparent access to well documented
Algorithm models and algorithms as well as to the source code

Defined integrating tools for the determination of applicability
Applicability domains during the validation of prediction models
Domain

Goodness-of -fit, providing scientifically sound validation routines for
robustness and the determination of errors and confidences
predictivity

Mechanistic integrating tools for the inference, correlation or
interpretation prediction of toxicological mechanisms and the
(if possible) recording of opinions and analysis in reports




Overview of Application Programming Interfaces

Dataset

GET
POST
PUT
DELETE

Feature

GET
POST
PUT
DELETE

AppDomain

GET
POST
PUT
DELETE

\Y[eJo =

GET
POST
PUT
DELETE

Report

GET
POST
PUT
DELETE

Ontology

GET
POST
PUT
DELETE




Toxicological Endpoint Ontology Development
ToxML schema Other publicly available resources:
DSSTox, GoReni (ITEM), ISSCAN ...
‘ Ontology Development

OpenTox

Toxicological
Endpoint
Ontology

f Collaborative

Protége

Re-use of terms defined in Environment
neighbouring ontologies (e.g. OBO)




