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As the amount of available sequence data and associated biological information increases,
performing biologically relevant database queries becomes more challenging. The development
and application of formal conceptualizations for various domains of biology has great potential to
facilitate the organization, retrieval, sharing, and interpretation of biological data.

To address the growing need for meaningful annotation of genes and their products in different
organisms, the Gene Ontology (GO) project is developing three independent, structured networks
of terms are being developed to describe three key aspects of biology.

"Molecular function" describes the activities or tasks performed by individual gene products at
the molecular level; "biological process" describes broad biological goals that are accomplished
by ordered assemblies of molecular functions; and "cellular component" encompasses subcellular
structures, locations, and macromolecular complexes. At present all three vocabularies are
structured as directed acyclic graphs.

In addition to developing the GO vocabularies, the GO Consortium databases are using GO terms
to provide gene product annotations, including high-quality annotations, often based on curatorial
review of published literature, for gene products in many model organisms, as well as large sets
of annotations made using automated methods. These annotations are available from a shared
central resource, which will permit cross-organism searches based on GO annotations and
facilitate the annotation of gene products orthologous to well-characterized proteins or functional
RNAs.

The GO project also develops of software for querying, displaying, and manipulating ontologies
and annotations. Tools created for use with GO can be applied to other similarly structured
ontologies.

Because many important areas of biology are not covered by the three GO vocabularies, the GO
consortium supports the development of other open bio-ontologies to complement GO
vocabulary development. Examples of ontology domains useful for biology include nucleotide
and amino acid sequence features, organism anatomies, phenotypes, and others. The integration
of annotations using GO and complementary biological ontologies will facilitate the
interconnection of data from disparate sources.

GO Consortium home page: http://www.geneontology.org
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