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Gene Ontology (GO)

ISLS - Lecture of 14 October 2004
Yun Bei

Ontology ?
• In computer science, an ontology is the attempt to 

formulate an exhaustive and rigorous conceptual schema 
within a given domain, a typically hierarchical data 
structure containing all the relevant entities and their 
relationships and rules (theorems, regulations) within that 
domain. – Wikipedia

• Ontologies are ‘specifications of a relational vocabulary’. 
They are sets of defined terms like the sort that you would 
find in a dictionary, but the terms are networked. The 
terms in a given vocabulary are likely to be restricted to 
those used in a particular field, and in the case of GO, the 
terms are all biological. - GO

Why GO?

• Wide variations in terminology
• Collaborate consistent descriptions of gene 

products1 in different databases
• Vocabulary and relationships, standard 

annotations, uniform queries
• Extract biological insight from enormous 

sets of data

1 GO uses ‘gene products’ to refer to any protein or RNA encoded by a gene

GO - Aim
• Develop and maintain ontologies(vocabularies)

– in three non-overlapping domains

• Cross-links between ontologies and gene products 
in biological databases
– annotations

• Develop software tools for use with GO data
– Visualization and query
– i.e. DAG-Edit, AmiGO browser
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GO - collaborative databases

• In 1998
– FlyBase (Drosophila)
– Saccharomyces Genome Database (SGD) 
– Mouse Genome Database (MGD)

A network of defined biological terms

Annotation of genes to the nodes on the ontologies GO - Ontologies
• Molecular Function (MF)

– Activities 
– i.e. ‘kinase activity’

• Biological Process (BP)
– Biological goals, one or more ordered assemblies of MFs
– i.e. ‘cell death’

• Cellular Component (CC)
– Locations 
– i.e. ‘nuclear inner membrane’

• Sequence Ontology (SO)
– Sequence features
– i.e. ‘exon’
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GO structure
• GO terms are organized in structures called directed 

acyclic graphs (DAGs)
– ‘child’ can have one or many ‘parents’
– relationship: ‘is-a’ and ‘part-of’

• Flat file format (.obo)
[Term]
id: GO:000384
name: pattern specification
namespace: process
def: "The processes that result in the patterns of cell differentiation." [PMID:11566870]
subset: goslim_generic
subset: goslim_goa
subset: goslim_plant
subset: goslim_yeast
synonym: "pattern formation" []
is_a: GO:005783

GO - DAG

Annotations
• Links between gene products and GO terms
• Two principles

– Be attributed to a source: literature source, another database or 
computational analysis

– Indicate the evidence. 
• IMP inferred from mutant phenotype 
• IGI inferred from genetic interaction [with 

<database:gene_symbol[allele_symbol]>] 
• IPI inferred from physical interaction [with <database:protein_name>] 
• ISS inferred from sequence similarity [with <database:sequence_id>] 
• IDA inferred from direct assay 
• IEP inferred from expression pattern 
• IEA inferred from electronic annotation [to <database:id>] 
• TAS traceable author statement 
• NAS non-traceable author statement 
• ND no biological data available 
• IC inferred by curator 

Annotation file format



4

GO slims

• Annotate sets of gene products, gain a high-level view of 
gene functions

• Subsets of GO
• Customized for specific analysis needs

– goslim_generic
– goslim_goa
– goslim_plant
– goslim_yeast

• Perl script to generate associations mapped to the slim GO 
terms
– map2slim.pl -d go -o OUTPUTFILE SLIMFILE GENE-ASSOC-

FILE

GO slims

GO Database

• MySQL database
• Help programmers to write tools that use 

GO data. 
• Monthly released database

– termdb, assocdb, seqdb, etc

Software/tools

• GO visualization and query tool
– standalone GO editors DAG-Edit
– web-based GO browsers

• DAG-Edit
• AmiGO browser

– web-interface searching and displaying
– tree-like view of GO structure
– summary graphical view
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DAG-Edit
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DAG-Edit
1. Term editor panel

2. Text editor panel

DAG-Edit
3. Search/filter panel

4. DAG viewer

AmiGo
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AmiGo GO Resources – www.geneontology.org

What GO is NOT?

• NOT a database of gene sequences
• NOT a way to unify biological databases
• NOT a dictated standard

Status of the GO vocabularies


