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Figure 1 - The canonical Wnt signaling pathway 
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What is Gene Ontology (GO)? 
GO is a freely available public resource established by the Gene Ontology 
consortium (GOC) for the description of gene products (proteins and RNA) 
across all species1 (www.geneontology.org).  The UCL-based GO curation 
team is part of the GOC, specializing in GO annotation human 
cardiovascular proteins2.  See poster BG1 for more information on the 
Cardiovascular GO Annotation initiative. 
 
Why annotate non-human species? 
Much cardiovascular research is carried out in model organisms and so it 
is important that relevant information gathered from these species is 
extrapolated to orthologous human proteins in a consistent and conserved 
manner.  The Reference Genomes project3 has been established by the 
GOC to maximize and optimize the GO annotation of a large and 
representative set of key genomes, known as 'reference genomes'. The 
goal of this project is to completely annotate twelve reference genomes so 
that those annotations may be used to effectively seed the automatic 
annotation efforts of other genomes.  
 
Wnt annotation project 
The Wnt signaling pathway has a number of distinct roles to play during 
embryogenesis, including cardiovascular development4.  Additionally, Wnt 
signaling occurs in a number of distinct species from fly and frog to human 
and mouse5.  Thus it was an ideal choice for annotation with the Reference 
Genomes’ cross-species approach. 

Establishing orthology groups 
The PANTHER (Protein ANalysis THrough Evolutionary Relationships) 
Classification System6 classifies genes by their functions, using published 
scientific experimental evidence and evolutionary relationships to predict 
function even in the absence of direct experimental evidence.  We used 
PANTHER to generate Wnt signaling pathway orthologous family groups 
across all twelve reference genome species. 
 
It was decided to initially focus on the so-called canonical Wnt pathway 
(figure 1).  Each protein in the pathway has multiple paralogs or family 
members, and all members of each family were annotated in a specified 
time period by each MOD.  The first focus was on the Wnt family (WNT1, 
WNT2, etc), the second focus was the catenins and so on 

Annotation across phylogenetic trees 
Comparative genomics works on the premise that homologous genes 
descended from a common ancestor often have related functions.  The 
Phylogenetic Annotation INference Tool (PAINT) allows the transfer of 
experimentally derived GO annotations to the ancestral gene7.  The 
ancestral annotations are then propagated to other descendants for which 
there may be little or no annotatable data. 
Figure 2 shows the progress made on the Wnt project to date.  The 
annotation phase is due for completion by the end of September 2010, and 
the PAINT phase in mid-October.  This will be followed by a phase of each 
MOD reviewing the PAINT derived annotations for consistency and 
accuracy. 

 
Future plans 
This is the first time that the Reference Genome cross-species approach 
has been applied to a single signaling pathway.  Using the procedures 
established by this project, in particular the defined timeframes, we intend to 
annotate several more pathways in the future.  In particular the UCL-based 
curation team will bid for Reference Genome project resources to be 
focused on cardiovascular specific projects.  If you have any ideas of 
specific CV areas which would benefit from this approach we would like to 
hear from you. 

Figure 2 - Progress of reference genomes WNT annotation project 


