
What is Gene Ontology?

• The Gene Ontology project provides a 
controlled vocabulary to describe gene 
and gene product attributes in any 
organism ( http://www.geneontology.org )



What are the ontologies

• Organised as three separate ontologies
– Molecular functions
– Biological processes
– Cellular components

• Each gene or gene product may
– have more than one molecular function
– take part in more than one biological process
– act in more than one cellular component



Structure of ontologies

• Shows the relation between different terms
– One term may be a more spesific discription

of another more general term

• Directed Acyclic Graph 
(DAG)
• Similar to hierarchies
• Allows a child node to 
have more than one
parent
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Browsing ontologies



Gene Ontology Analysis

• We have a list of differentially expressed
genes from e.g. SAM

• Which biological processes do these
genes take part in?

• Is there an over-representation of the
number of genes belonging to a particular
biological process, compared to what
could be expected?



Question

• If we look at the dataset containing all of
our genes and see that 10% of these
belong to cell cycle. We then do a 
differentially expressed genes analysis
and get a list of genes we believe are
significantly changed. How many of the
genes in the gene list do you expect
belong to cell cycle?



Gene Ontology Analysis
Reference list

Up and down
regulated genes

Statistical comparison between
the two GO components


