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Ontologies 

The GO (Gene Ontology) project has developed three 
structured, controlled vocabularies (ontologies/lists of terms) 
that describe gene products.  
GO terms are sets of keywords used to describe in a species-
independent manner the properties of a gene and its protein(s) 
in terms of their associated  
1.  Cellular component (C) 
2.  Molecular function (F) 
3.  Biological process (P) 
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Ontology terms versus protein domains 

The GO terms are used during genome annotations to group 
proteins based on either of the three categories. This is different 
from protein families. In a sense much broader.   
For example all these proteins, Shh (Sonic Hedgehog), Wnt (say 
”wint”), FGF (Fibroblast Growth Factor), RAR (Retinoic Acid 
Receptor) would all have shared GO terms such as P: cell 
communication, C: extracellular. However in terms of protein 
domains they are completely unrelated.  
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GO: biological process 

Examples of terms used for grouping proteins based on 
biological processes  
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GO: cellular components 
(structures) 

Examples of terms 
used for grouping 
proteins based on 
cellular 
components 
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GO: molecular function 

Notice how broads these functions are.  They all refer to 
the protein activity within a cell. It does not consider the 
species, organ, place in the body, development, pathologies, 
etc…  
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GO exclusion (from consortium webpage) 
The following areas are outside the scope of GO, and terms in these 
domains will not appear in the ontologies: 
§  Gene products: e.g. cytochrome c is not in the ontologies, but 

attributes of cytochrome c, such as oxidoreductase activity, are. 
§  Processes, functions or components that are unique to mutants or 

diseases: e.g. oncogenesis is not a valid GO term, as "causing 
cancer" is the result of reprogrammed, not normal cells and thus it 
is not the normal function of a gene. 

§  Attributes of sequence such as "intron" or "exon" parameters 
belong in a separate sequence ontology 

§  Protein domains or structural features. 
§  Protein-protein interactions. 
§  Environment, evolution and expression. 
§  Anatomical or histological features above the level of cellular 

components, including cell types. 
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Initial gene annotation during genome analysis: will provide a 
description of the “proteome” and allow a comparative analysis 
 
Differential transcription  
analysis: will provide a  
global identification of  
cellular processes affected  
by specific treatments,  
diseases, etc. 
 
 

Uses of GO terms 



The proteome of pooled islets of Langerhans.  

Waanders L F et al. PNAS 2009;106:18902-18907 
©2009 by National Academy of Sciences 

(A) Classification of purified islet 
proteome versus pancreatic 
proteome, based on protein ratios 
between the two samples. After 
subtracting pancreas contaminants 
(141), a high confidence list of 6,873 
islet proteins was obtained. Note that 
for proteins with less than three 
peptides and close to the limit of 
detection, accurate ratios and hence 
classification were not assigned (“not 
classified”). (B) Proteins enriched 
more than 4-fold (total 1,133) were 
categorized by GO cellular 
compartmentalization and (C) GO 
biological process. Numbers indicate 
proteins per category in the enriched 
dataset. 


