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Manual annotation
• Manual assignment of GO terms by ~40 curators in UniProtKB using published literature

• GOA integrates manual annotation from 20 external databases and specialist groups 

providing a comprehensive set of annotations for all species

• GOA currently has a total of over 520,000 manual annotations*

Finding annotations in a paper

In this study, we have shown that like other plant RLKs, the kinase domain of PERK1 has serine/threonine

kinase activity, in addition, the location of a PERK1-GTP fusion protein to the plasma membrane supports

the prediction that PERK1 is an integral membrane protein…these kinases have been implicated in early

stages of wound response…

Process:

Function:

Component:

…for B. napus PERK1 protein (Q9ARH1)

PubMed ID: 12374299

protein serine/threonine kinase activity GO:0004674

plasma membrane GO:0005886

response to wounding GO:0009611

• Each annotation is given one of 11 evidence codes which describes the supporting evidence

GOA is a member of the GO Consortium and provides manual and electronic GO annotations to almost 190,000 species 

Electronic annotation
• GOA applies six methods for automatic propagation of annotation

• Almost 38 million electronic annotations have been created using these methods*

http://www.geneontology.org/external2go/spsl2go

• UniProtKB maintain a list of 367 defined subcellular locations 93% of 

which have been manually mapped, by GOA curators, to GO terms

• A protein is provided with a SPSL2GO annotation when it has a 

match to a subcellular location term

• There are currently ~670,000 annotations created using this method*

http://www.geneontology.org/external2go/hamap2go

• The HAMAP (High-Quality Automated and Manual Annotation of 

Microbial Proteomes) project at the Swiss Institute of Bioinformatics 

aims to annotate proteins originating from bacterial and archaeal 

genome sequencing projects 

• A protein is provided with a HAMAP2GO annotation when it has one 

or more matches to a HAMAP identifier

• HAMAP identifiers are manually assigned to GO terms

• There are currently ~530,000 annotations created using this method*

http://www.geneontology.org/external2go/spkw2go

• UniProtKB maintain a list of 951 defined keywords, 74% of which have been 

manually mapped, by GOA curators, to a corresponding GO term

• There are currently ~10 million annotations created using this method*

• A protein is provided with a SPKW2GO annotation when it has a match to one or 

more of these keywords

http://www.geneontology.org/external2go/ec2go

• Enzyme Commission (EC) numbers are manually curated into the description line of Swiss-Prot 

entries and added automatically to TrEMBL entries 

• Mappings between EC and GO are made using the EC cross-references in the GO 

function_ontology files 

• There are currently ~740,000 annotations created using this method*

• InterPro integrates protein signature databases, e.g. Pfam, ProSite etc. in order to classify proteins into families and identify domains

• InterPro2GO mapping is done manually but using a computer-based tool

http://www.geneontology.org/external2go/interpro2go

• There are currently ~25.6 million annotations created using this method*

*March 2009 GOA release
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GO term projection via homology

Resulting annotation;

Source species Target species

COMPARA

• GO terms are projected only from manual   

annotations with experimental evidence 

• Homologies between different species  

are calculated

• Only one-to-one orthologs are used

• There are currently ~235,000 annotations 

created using this method*

Information is taken from UniProtKB entries

• All electronic annotation is given the 'IEA' evidence code

• Electronic annotation is the ONLY annotation available for 170,000 species

• QuickGO is the only GO browser to display both manual and electronic 

annotations (Fig. 1)

• QuickGO allows you to search various gene/protein identifiers for 

associated GO annotation

• GO terms can be viewed in the context of the GO hierarchy (Fig. 2)

• Custom sets of annotation can be made using extensive filtering options

QuickGO

• Annotations can be categorised in QuickGO using GO slims

• QuickGO offers several download options (Fig. 1)

www.ebi.ac.uk/QuickGO

Fig. 1. QuickGO display of annotations to protein BLOS3

Fig. 2. Hierarchical display of GO terms
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GOA produces multi-species and species-specific annotation files which can be downloaded from www.ebi.ac.uk/GOA/ 

Barrell et al. (2009) NAR 37 The GOA database in 2009 - an integrated Gene Ontology Annotation resource.

www.ebi.ac.uk/GOA/
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