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Abstract. The Chemical Entities of Biological Interest (ChEBI) ontol-
ogy is an ontology of chemical entities and their roles, being developed
at the European Bioinformatics Institute (EBI). Recent developments
include a submission tool for direct user submissions and enhancements
to the search facilities available by web services.

Introduction

The recent broadening of the scope of efforts to understand whole-systems bi-
ology has created a need to understand biochemical small molecules and the
roles they play in metabolism and other pathways and reactions. Small molecule
data is typically grouped around small molecule structures which again can be
marked up as substrates of enzymes, as participants in a particular metabolic
pathway or as subjects of transport by a membrane protein. To enable semantic
access, querying and visualisation of this small molecule data, there is a need for
an ontology which organises the data according to chemical structure, reactivity
and biological activity.

The Chemical Entities of Biological Interest (ChEBI) ontology is an ontology
of chemical entities and their roles, being developed at the European Bioinfor-
matics Institute (EBI) [1, 2]. ChEBI is molecule-centric with a number of an-
notations grouped around the 2D molecular graphs (connection tables) of small
molecules. Each entry is manually annotated by expert annotators before being
released. As a dictionary, the nomenclature provided includes an unambiguous
ChEBI recommended name, [UPAC names, International Nonproprietary Names
(INNs) and synonyms. Where feasible a molecular graph is provided accompa-
nied by the chemical structural representations InChl, InChIKey, and SMILES.
Additional chemical data such as formula, mass and charge are provided. Each
entry is extensively cross-referenced. External databases link to ChEBI via the
unique and stable ChEBI identifier. All data in ChEBI is publicly available, open
and free for redistribution.

ChEBI is available via a public web facility (http://www.ebi.ac.uk/chebi/),
FTP downloads (http://www.ebi.ac.uk/chebi/downloadsForward.do), and via
web services. Additionally, ChEBI is redistributed through several life science-
wide semantic resources, including the OBO Foundry [3] and BioGateway [4].



This poster describes recent developments in the ChEBI ontology and web ser-
vices in 2009.

Submission Tool

To invite the community to participate more directly in the future growth and
development of ChEBI, we have developed a web-based software utility to enable
direct user submissions. User submissions are then publicly available (after the
next release cycle) and cited to the submitter. Submitters have the option to
remain anonymous if they wish. The ChEBI submission tool is available online
at https://www.ebi.ac.uk/chebi/submissions.

The minimal information which is required for a ChEBI submission is a
name, which must be unique within the database; either a text definition or a
chemical structure; and a primary classification within the ontology. For example,
the term ‘insecticide’ might be submitted to the ontology with definition ‘A
substance used to destroy pests of the class Insecta.” and primary classification
‘is a pesticide (CHEBI:25944)’. Submission of the most complete dataset possible
is encouraged, thus it is possible to add multiple synonyms and database cross-
references, as well as to create multiple relationships within the ontology.

The captured submission is automatically validated for uniqueness, both of
name and chemical structure (where applicable), and correctness. Final sub-
mission is not possible until all errors have been resolved. Once submitted, a
submission receives a unique and stable ChEBI identifier.

ChEBI Web Services

With the October 2009 release, the ChEBI web services have been extended
to enable new search functionality to be available via the web service. In par-
ticular, the facility to search by chemical structure has been added to the web
service. The chemical structure search in ChEBI is backed by the OrChem Or-
acle chemistry cartridge [5]. The methods exposed by the ChEBI web service
are:

getLiteEntity
getStructureSearch
getCompleteEntity
getCompleteEntityByList
getOntologyParents
getOntologyChildren

Further details on the ChEBI web service implementation can be accessed
at http://www.ebi.ac.uk/chebi/webServices.do.



Future Developments

Extensive refactoring of the ChEBI ontology is under way to increase inter-
operability with other resources in the OBO Foundry [3] and to align with the
common upper-level ontology BFO. Furthermore, with the October 2009 release,
ChEBI has incorporated the the ChEMBL drug discovery dataset [6], increasing
its small molecules coverage to over 450,000 entities. However, the imported en-
tities have not yet been classified in the ChEBI ontology. Future work will focus
on algorithms for automatic structure-based classification of chemical entities
into the ontology classes, increasing the size of the ChEBI ontology to cover all
the chemicals of the ChEMBL drug discovery dataset.
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