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www.ebi.ac.uk/chebi
As researchers begin to look beyond the genome with the aim of 
understanding all the processes of life, the need for a public database 
of biologically relevant ‘small molecules’ (molecules not encoded by the 
genome) grows stronger. Such a database should provide standardised 
descriptions of molecules that enable other databases to annotate 
their entries consistently. It should also bridge the gap between 
small molecules and the macromolecules that they interact with in 
living systems. ChEBI, EMBL-EBI’s database of Chemical Entities of 
Biological Interest, has been designed with these aims in mind.

What is ChEBI?
ChEBI is a freely available, manually annotated database of small molecular 
entities. These could be any constitutionally or isotopically distinct atom, 
molecule, ion, ion pair, radical, radical ion, complex, conformer, or that is 
identifiable as a separately distinguishable entity, not directly encoded by the 
genome. The database focuses on chemical nomenclature and structures, and 
provides a wide range of related chemical data such as formulae, links to other 
databases and an ontology for the chemical space. 

Need Help?

ChEBI is hosted by the EMBL-
European Bioinformatics Institute, 
a part of the European Molecular 
Biology Laboratory.

www.ebi.ac.uk/chebi 
User manual: www.ebi.ac.uk/chebi/
userManualForward.do 
SourceForge forum: http://
sourceforge.net/projects/chebi/ 
Submissions: www.ebi.ac.uk/chebi/
submissions 
Support: chebi-help@ebi.ac.uk
 
Phone: +44 (0) 1223 494444 
 
ChEBI Team 
EMBL-EBI 
Wellcome Trust Genome Campus 
Cambridge 
CB10 1SD, UK

ChEBI provides a central reference point from which you can investigate the roles of 
small molecules in biological systems.

Download flat files, 
database dumps, 
and the ChEBI 
Ontology for local 
installation

View relationships 
in the ChEBI 
ontology

View mappings to other 
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Reactome and UniProt 
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Link to other databases such as 
PDBeChem, KEGG COMPOUND 
and COMe

View structure, 
nomenclature, formula, 
InChI, registry numbers 
and more



What type of information does ChEBI contain?
The ChEBI database combines chemical nomenclature, structures, and 
related chemical information from a number of freely accessible sources. All 
data are manually annotated to a high standard before public release, using 
nomenclature, symbolism and terminology endorsed by the International 
Union of Pure and Applied Chemistry (IUPAC) and the Nomenclature 
Committee of the International Union of Biochemistry and Molecular Biology 
(NC-IUBMB). 

A major feature of ChEBI is that entries are interrelated by the ChEBI 
ontology, representing the meaning of the data in a structured manner as 
relationships between entities and their parents (less specialised) and/or 
children (more specialised terms). The ChEBI ontology is divided into sub-
ontologies for molecular structure, role and sub-atomic particles. 

ChEBI also allows you to search small molecule data from ChEMBL, a large 
database of drugs and drug-like molecules. To distinguish between fully 
annotated ChEBI entities and partially annotated ChEMBL data, a starring 
system has been devised in which fully annotated ChEBI entities are allocated 
three stars and partially annotated ChEMBL entities are allocated two. This is 
indicated in the search results on the ChEBI website: www.ebi.ac.uk/chebi

What can I do with ChEBI?
•	 Find the correct chemical terminology using name, formula or registry 

numbers, including CAS, Beilstein and Gmelin Registry Numbers.
•	 Visualise chemical structures, and use the chemical substructure and 

similarity search powered by the open source Oracle cartridge OrChem. 
The facility allows a user to draw or upload a chemical structure and then 
perform either an exact, substructure or similarity search. 

•	 View the relationships between molecules using the ChEBI ontology, either 
from within a ChEBI entry or using the EBI’s Ontology Lookup Service.

•	 Bridge the gap between small molecules and the macromolecules they 
interact with. Biological databases such as the UniProt Knowledgebase 
and Reactome allow users to view cross references to all entries featuring a 
particular chemical. 

•	 Download chemical structures in MDL Molfile format and manipulate 
them using a Java applet. 

• 	 Request and discuss new entries using the ChEBI submission tool or ChEBI’s 
SourceForge discussion forum http://sourceforge.net/projects/chebi/

Retrieving data from ChEBI
Quick search. Simply type in the term (e.g. cholesterol), formula (e.g. 
C6H12O6), registry number (e.g. 64-17-5), IUPAC International Chemical 
Identifier (e.g. InChI=1/H2O/h1H2) or ChEBI identifier (e.g. 30815). 
Wildcards can be used to search using a partial name; e.g. searching for 
cholest* will find cholesterol, cholesteryl β-d-glucoside.

Advanced search. Search using several terms at once or specify the field to be 
searched (e.g. ChEBI name, synonym, formula). Structure-based searches can 
be performed by drawing or loading a chemical structure and the search can 
be further restricted by combining with a term-based search.

Data download. The entire ChEBI database can be downloaded from 
ftp://ftp.ebi.ac.uk/pub/databases/chebi/ in several formats including SDF, Oracle and 
generic database dumps, flat files and the Open Biomedical Ontologies (OBO) format.

Web services. Programmatic access to ChEBI is available through the EBI’s 
web services at www.ebi.ac.uk/Tools/webservices •
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