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What is GO?What is GO?

 The Gene Ontology (GO) project is a collaborative The Gene Ontology (GO) project is a collaborative 
effort to address the need for consistent effort to address the need for consistent 
descriptions of gene products in different descriptions of gene products in different 
databases. The project began as a collaboration databases. The project began as a collaboration 
between three model organism databases, between three model organism databases, FlyBaseFlyBase
     ( (DrosophilaDrosophila), the ), the SaccharomycesSaccharomyces  GenomeGenome  
DatabaseDatabase     (SGD) and the  (SGD) and the Mouse Mouse GenomeGenome  
DatabaseDatabase     (MGD), in 1998.  (MGD), in 1998. 

http://flybase.bio.indiana.edu/
http://flybase.bio.indiana.edu/
http://www.yeastgenome.org/
http://www.yeastgenome.org/
http://www.yeastgenome.org/
http://www.yeastgenome.org/
http://www.yeastgenome.org/
http://www.yeastgenome.org/
http://www.informatics.jax.org/
http://www.informatics.jax.org/
http://www.informatics.jax.org/
http://www.informatics.jax.org/
http://www.informatics.jax.org/


     

What is GO?What is GO?

 The GO project has developed three structured The GO project has developed three structured 
controlled vocabularies (ontologies) that describe controlled vocabularies (ontologies) that describe 
gene products in terms of their associated gene products in terms of their associated 
biological processes, cellular components and biological processes, cellular components and 
molecular functions in a species-independent molecular functions in a species-independent 
manner. There are three separate aspects to this manner. There are three separate aspects to this 
effort: first, the development and maintenance of effort: first, the development and maintenance of 
the ontologies themselves; second, the annotation the ontologies themselves; second, the annotation 
of gene products, which entails making of gene products, which entails making 
associations between the ontologies and the genes associations between the ontologies and the genes 
and gene products in the collaborating databases; and gene products in the collaborating databases; 
and third, development of tools that facilitate the and third, development of tools that facilitate the 
creation, maintenance and use of ontologies. creation, maintenance and use of ontologies. 



     

What is an ontology?What is an ontology?

Ontologies are 'specifications of a relational Ontologies are 'specifications of a relational 
vocabulary'. In other words they are sets of defined vocabulary'. In other words they are sets of defined 
terms like the sort that you would find in a terms like the sort that you would find in a 
dictionary, but the terms are networked. The terms dictionary, but the terms are networked. The terms 
in a given vocabulary are likely to be restricted to in a given vocabulary are likely to be restricted to 
those used in a particular field, and in the case of those used in a particular field, and in the case of 
GO, the terms are all biological. GO, the terms are all biological. 



     

The OntologiesThe Ontologies

 The three organizing principles of GO are The three organizing principles of GO are cellular cellular 
componentcomponent, , biological processbiological process  and  and molecular molecular 
functionfunction. A gene product might be associated . A gene product might be associated 
with or located in one or more cellular with or located in one or more cellular 
components; it is active in one or more biological components; it is active in one or more biological 
processes, during which it performs one or more processes, during which it performs one or more 
molecular functions. For example, the gene molecular functions. For example, the gene 
product cytochrome c can be described by the product cytochrome c can be described by the 
molecular function term molecular function term oxidoreductase oxidoreductase 
activityactivity, the biological process terms , the biological process terms oxidative oxidative 
phosphorylationphosphorylation  and  and induction of cell deathinduction of cell death, , 
and the cellular component terms and the cellular component terms mitochondrial mitochondrial 
matrixmatrix and  and mitochondrial inner membranemitochondrial inner membrane. . 



     

• Biological process ontology:

  Which process is a gene product involved in?

• Molecular function ontology:

  Which molecular function does a gene product have?

• Cellular component ontology:

  Where does a gene product act?

The Ontologies are used to categorize gene products.



     

Terms in the Gene Ontology Terms in the Gene Ontology 

 Each entry in GO has a unique numerical Each entry in GO has a unique numerical 
identifier of the form identifier of the form GO:nnnnnnnGO:nnnnnnn, and a , and a 
term name, e.g. term name, e.g. cellcell, , fibroblast growth fibroblast growth 
factor receptor bindingfactor receptor binding  or  or signal signal 
transductiontransduction. Each term is also assigned . Each term is also assigned 
to one of the three ontologies, molecular to one of the three ontologies, molecular 
function, cellular component or biological function, cellular component or biological 
process. process. 

 Many GO terms have synonyms; GO uses Many GO terms have synonyms; GO uses 
'synonym' in a loose sense, as the names 'synonym' in a loose sense, as the names 
within the synonyms field may not mean within the synonyms field may not mean 
exactly the same as the term they are exactly the same as the term they are 
attached to attached to 



     

The Gene Ontology
is like a dictionary

• a name

term: transcription initiation

definition: Processes involved 
in the assembly of the RNA 
polymerase complex at the 
promoter region of a DNA 
template resulting in the 
subsequent synthesis of 
RNA from that promoter.

• a definition

ID: GO:0006352

• an ID number

Each
concept has:



     

Species-specific terms Species-specific terms 

 The convention is to include any The convention is to include any 
term that can apply to more than term that can apply to more than 
one taxonomic class of organism. To one taxonomic class of organism. To 
specify the class of organisms to specify the class of organisms to 
which a term is applicable, GO uses which a term is applicable, GO uses 
the designator the designator sensusensu, 'in the sense , 'in the sense 
of'; for example, of'; for example, trichome trichome 
differentiation(sensu differentiation(sensu 
Magnoliophyta)Magnoliophyta)  represents the  represents the 
differentiation of plant hair cells differentiation of plant hair cells 
(trichomes). (trichomes). 



     

Obsolete terms Obsolete terms 

 The term and ID still exist in the GO The term and ID still exist in the GO 
database, but the term is marked as database, but the term is marked as 
obsolete, and a comment added, obsolete, and a comment added, 
giving a reason for the obsoletion giving a reason for the obsoletion 
and recommending alternative terms and recommending alternative terms 
where appropriate. where appropriate. 



     

What GO is NOTWhat GO is NOT

 Gene products: e.g. cytochrome c is not in the ontologies, Gene products: e.g. cytochrome c is not in the ontologies, 
but attributes of cytochrome c, such as but attributes of cytochrome c, such as oxidoreductase oxidoreductase 
activityactivity, are. , are. 

 Processes, functions or components that are unique to Processes, functions or components that are unique to 
mutants or diseases: e.g. mutants or diseases: e.g. oncogenesisoncogenesis is not a valid GO  is not a valid GO 
term because causing cancer is not the normal function of term because causing cancer is not the normal function of 
any gene. any gene. 

 Attributes of sequence such as intron/exon parameters: Attributes of sequence such as intron/exon parameters: 
these are not attributes of gene products and will be these are not attributes of gene products and will be 
described in a separate sequence ontology (see the described in a separate sequence ontology (see the OBO OBO 
websitewebsite     for more information).  for more information). 

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

cellular components, including cell types. cellular components, including cell types. 
 GO is not a database of gene sequences, nor a catalog of GO is not a database of gene sequences, nor a catalog of 

gene products. Rather, GO describes how gene products gene products. Rather, GO describes how gene products 
behave in a cellular context. behave in a cellular context. 

http://obo.sourceforge.net/
http://obo.sourceforge.net/
http://obo.sourceforge.net/


     



     

FAQ



     



     



     

Mappings of External Classification Systems to 
GO



     

GO Teaching Resources



     



     

Submit Your Tool



     



     

GO Annotation Guide



     

AmiGOAmiGO



     

What is AmiGO?What is AmiGO?

 Web application that reads from the GO Database Web application that reads from the GO Database 
(mySQL)(mySQL)

 Allows to Allows to 
 browse the ontologiesbrowse the ontologies
 view annotations from various speciesview annotations from various species
 compare sequences using BLAST (GOst)compare sequences using BLAST (GOst)



     

AmiGOAmiGO
http://www.godatabase.orghttp://www.godatabase.org



     

Basic Search



     



     

More on term search results



     

Term Details PageTerm Details Page



     



     

Gene Product Details and Gene Product Details and 
AnnotationsAnnotations



     

Browsing the OntologiesBrowsing the Ontologies

Is_a relationship

Part_of relationship

Leaf node or no children

Node has been opened, can be clicked to close
Node has children, can be clicked to view children

pie chart summary of the numbers of gene products associated to 

any immediate descendants of this term in the tree.



     



     



     

Annotations associated with a Annotations associated with a 
termterm



     

Advanced searchAdvanced search



     

FiltersFilters



     

GOST-Gene Ontology blaSTGOST-Gene Ontology blaST
 Blast a protein sequence against all gene products that have a Blast a protein sequence against all gene products that have a 

GO annotationGO annotation
 Can be accessed from the AmiGO Home page (front page)Can be accessed from the AmiGO Home page (front page)



     

GOst can also be accessed from the annotations section



     

AmiGO HelpAmiGO Help


