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ABSTRACT.

The goal of OpenTox [1] is to develop an interoperable
predictive toxicology framework with multiple web services
providing users access to distributed toxicological resources
including data, computer models, validation and reporting.
OpenTox applications are based on use cases that satisfy
user needs in predictive toxicology. Two examples are
available as prototype services [1]: ToxPredict predicts a
toxicity endpoint using a chemical structure input provided
by the user, ToxCreate creates a predictive toxicology model from a user-provided dataset.
The definition of ontology and controlled vocabulary is
extremely important to the construction of the OpenTox
data infrastructure. It contributes to the necessary standardization and rational organization of data, describing and
linking toxicological endpoints information in a formal way,
suitable for being processed automatically by the software,
with minimal human interaction.
We initiated the development of toxicological endpoints
ontology using the DL species of the Web Ontology Language (OWL DL) and the Protégé OWL editor. Several
OWL ontology classes are needed to describe different
toxicological studies. Each attribute in a toxicological dataset can be associated with an entry in the ontology. The
main OWL classes are “ToxicityStudyType”, “TestSystem”
(includes subclasses such as strains, species, sex, route of
exposure, etc), “TestResult” (includes subclasses such as
toxicity measure, test call, mode of action, etc), and “Organs”. Our ontology currently possesses 5 toxicity study
types: carcinogenicity, mutagenicity, in vivo micronucleus,
repeated dose toxicity and aquatic toxicity. One of the more
challenging ontology classes is the detailed description of
organs starting from organs systems up to histological components. The Organs ontology is important for repeated dose
toxicity and carcinogenicity endpoints. The OpenTox Toxicological Endpoint ontology is available for community use
and feedback through the OpenTox website [2]. The collaborative work on the project is currently curated using the
Collaborative Protégé Editor, with different access privileges assigned to OpenTox members. The ontology is additionally open for community reviews and annotations. We have

also created OpenToxipedia [3] as a collaborative resource
for the entry and editing of toxicology terms using a Semantic Media Wiki, and supporting the peer review and discussion of terms. This activity is linked but separated from the
more formal ontology development.
Besides the ontology for toxicological endpoints, a formal
OWL representation of modelling algorithms is available on
the OpenTox website [4]. This ontology describes different
algorithms used in predictive toxicology, e.g. calculation of
chemical descriptors. The Blue Obelisk [5] dictionary on
cheminformatics algorithms has been used in the initial
algorithm ontology development. We plan to extend this
ontology to a full description of every algorithm used in
OpenTox, including references, parameters and default
values that will facilitate the introduction of new algorithm
classes.
Following the ontology principles and best practices established by the Open Biological Ontology (OBO) [6] community, we try to reuse existing community ontologies that
overlap with the required toxicological domains, building
the more specific concepts required for toxicity study description when necessary. We are planning to import several
ontological classes from relevant ontology development
efforts, such as Ontology for Biomedical Investigations OBI
[7], NCI Thesaurus [8], and SNOMED Clinical Terms [9].
We will submit our ontology as soon as it is ready to Bioportal [10] for dissemination and feedback.
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