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Gene Ontology provides a systematic language for the description of gene 
product attributes in three key domains 

Biological Process Molecular Function Cellular Component 

GO terms are associated with gene products (proteins) 

GO annotations are available through major biological databases  
and numerous high-throughput analysis GO tools  

•   Biomarker discovery  
•  Enhancing annotation of any genome  

•  Validation of cell separation methodologies 
•  Identification of disease-associated processes  

•  Quick access to information about individual proteins 
•  Validation of automated ways of deriving gene information 

•  Drug therapies based on process variations between individuals  
•  Identification of predominant activities within a specific group of proteins 

•  Identification of common pathways targeted by different pathogens, proteins etc 

Gene Ontology (GO) provides a controlled vocabulary to 
describe the attributes of genes and gene products in any 
organism. This resource is proving highly useful for 
researchers investigating complex phenotypes such as 
cardiovascular disease, as well as those interpreting 
results from high-throughput methodologies. By providing 
current functional knowledge in a format that can be 
exploited by high-throughput technologies, the GOC 
provides a freely available key public annotation resource 
that can help bridge the gap between data collation and 
data analysis (www.geneontology.org). 
 

The UCL-based GO annotation team works with bench 
scientists to improve the annotation of human proteins.  
 

For more information about contributing to the annotation 
of the human genome contact GOannotation@UCL.ac.uk 
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Current uses of GO 
Proteomes and differentially regulated mRNAs can be 
analysed with GO data, to provide an overview of the 
predominant activities the constituent proteins are involved in 
or where they are normally located1. Furthermore, GO data is 
often used to support hypotheses to explain proteome-wide 
alterations in response to certain diseases, such as cardiac 
hypertrophy2, or stress states, such as hypoxia3. The ability to 
review experimental results, with respect to known functional 
information, has also proved useful when investigators need to 
select a subset of proteins to analyse in greater depth in order 
to identify new sets of disease biomarkers4,5. GO data also 
provides an indispensable resource to indicate the success of 
subcellular enrichment strategies or large scale confocal 
microscopy analyses6,7. 
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Spot	  the	  Difference	  
Completing the annotation of every gene product, 
using GO is a substantial undertaking, especially for 
highly investigated genes. Consequently, at present, 
there is a wide variation between the quality and 
quantity of annotations associated with different 
proteins. 
 

QuickGO (www.ebi.ac.uk/QuickGO) views of the 
GO terms associated with TNF-alpha and IL-6 (left) 
illustrate the how detailed GO annotations can be. 
The number of GO annotations associated with 
each protein is not simply a reflection of the current 
knowledge about each protein. Thousands of 
publications describe TNF-alpha and IL-6 and yet 
there are over twice as many unique GO terms 
associated with TNF-alpha (111) as there are with 
IL-6 (55). This variation in the number of GO terms 
associated with human proteins is due to the time 
constraints facing GO curators. Providing 
comprehensive annotation of all proteins associated 
with cardiovascular processes is a key goal of the 
UCL-based GO annotation team. 
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