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DESCRIPTION OF SERVICES AND RESEARCH

Our team manages data content and user interaction for three EMBL-EBI databases: the ArrayExpress Archive (Parkinson, 
2010), the Gene Expression Atlas (Kapushesky et al., 2012) and the BioSamples Database (Gostev et al., 2011). All three resources 
have complex metadata representing experimental types, variables and sample attributes for which we require semantic mark-
up in the form of ontologies. We therefore develop both ontologies and software for the annotation of complex biological data 
including the Experimental Factor Ontology (EFO) for functional genomics annotation (Malone, 2010), the Software Ontology 
(SWO), Ontology for Biomedical Investigation (OBI), the Coriell Cell Line Ontology and the Vertebrate Anatomy Ontology 
(VBO; Travillian et al., 2011). 

ArrayExpress is a driving biological project for the National Center for BioOntology in the US and we are developing tools 
for ontology manipulation and for the semantic web to support functional genomics data integration. We have developed new 
formats that are used to solicit and load submissions to the BioSamples Database. This new resource will be used increasingly as 
a central resource of biological samples at EMBL-EBI; internal databases such as the European Genotype Phenotype Database 
(EGA) will link to it. Data exchange with the National Center for Biotechnology Information is underway. 

We handle two new types of data. In the context of the KOMP2 project, we manage, analyse, and distribute complex phenotypic 
data from 20 000 knockout mouse lines that will be generated over the course of five years. We also collaborate to develop tools 
for the annotation and production of the National Human Genome Research Institute’s (NHGRI) genome-wide association 
study (GWAS) catalogue.

MAJOR ACHIEVEMENTS

The main tasks of the group are processing, annotating, 
analysing and curating functional genomics data (e.g. 
BioSamples, RNA-Seq, and array-based expression) from 
both direct submissions and import from external resources; 
we also integrate these data across EMBL-EBI databases. 
We produce tools and develop infrastructure to support 
these tasks. For example, in collaboration with colleagues 
at the National Center for BioOntology we are developing 
ontology tools, and in collaboration with the Gen2Phen  
 

project we are developing data models for cross-species 
integration of phenotypic data. The EFO (Malone et al., 2010) 
is released monthly to support the query of data in the Gene 
Expression Atlas and ArrayExpress. EFO has been extended 
to approximately 5000 classes (a 40% increase on 2010), is 
cross referenced to 25 public domain ontologies and has been 
expanded to support data mining of functional genomics 
blood data and GWAS data annotation. It can be also used 
in the EBI Search, which covers EMBL-EBI’s core databases. 

SUMMARY OF PROGRESS

•	 Re-annotation and data mining of blood array based experiments for meta-analysis;

•	 Issued 39 monthly releases of the Experimental Factor Ontology;

•	 Launched the Vertebrate Bridging Ontology;

•	 Launched the BioSamples Database, supporting formats and tools;

•	 Contributed to the formation of the KOMP2 Data Coordination Centre;

•	 Released MAGEComet, a web-based data annotation tool;

•	 Released ontoCat, an R package supporting ontology traversal and analysis;

•	 Developed RDF representation of ArrayExpress MAGE-TAB and Gene Expression Atlas content;

•	 Analysed RNA-Seq data on behalf of the Geuvardis consortium;

•	 Developed tools for the NHGRI GWAS catalogue.
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We produce open-source software for data management and 
annotation, ontology building and lexical mapping. In 2011 
we released three new applications to complement our existing 
software: the MAGEComet annotation tool; an Atlas as RDF 
service for the semantic web community (www.ebi.ac.uk/efo/
semanticweb/atlas); and the ontoCat R package supporting 
ontology traversal and analysis (Kurbatova et al., 2011). Data 
analysis projects included re-annotation and meta-analysis of 
blood-derived gene-expression data, extension of R pipelines 
for the EU-funded Geuvadis project, analysis of RNA-Seq 
data and microRNA pipeline development. 

FUTURE PLANS

In 2012 we will start a new National Science Foundation-
funded collaboration with the Plant Database Gramene to 
extend our RNA-Seq data processing pipelines to crop plants 
and to develop annotation standards for these. Population 
of the BioSamples Database will continue with internal 
EMBL-EBI databases as well as external resources; a new 
submission system is under development for data acquisition. 
The KOMP2 mouse phenotypic data flow will begin in 2012 
and first public versions of the KOMP2 database and data 
processing pipelines will be made available to support data 
release. Work on ontologies will include development of EFO 
views for different user communities, for example GWAS 
versus Gene Expression and integration of Gene Ontology 
and pathway-specific terms to support complex gene/disease/
pathway queries.

Figure 2. A query result from the BioSamples Database showing samples, their annotation and sample groups. 
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Figure 1. ontoCAT, launched in 2011.


