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Data we work with: experimental variables

ArrayExpress
Gene Expression atlas



Lots of stuff, lots of types of stuff

Annotations Gene Expression

Species ~1821

Samples 1,126,457

Annotations on samples 7,672,825

Unique sample annotations 243,650

Assays (Hybridizations) 965,638

Annotations on assays 3,248,298

Unique assay annotations 189,381

sex:female

gender:female

disease:breast cancer

frequency=2285

This is top 200. There are 

nearly 250,000 in total and 

half are used only once



Ontology www.ebi.ac.uk/efo

• We build the Experimental Factor Ontology in OWL

• EFO is an application ontology, built for use in production services

• Lots of external dependencies - reuses where possible and appropriate other 

references

Cell Type Ontology

Chemical Entities of 

Biological Interest 

(ChEBI)

Gene Ontology

UBERON

http://www.ebi.ac.uk/efo


Ontology challenges

• Managing external dependencies

• Expressivity trade-offs 

• Working in different OWL profiles

• Managing ontology views

• Application specific slices 

• Engaging our curators and domain experts

• Aligning with production release cycles

• Agile development

• Continuous integration and testing environments



Ontology as Software – continuous integration



Testing in Bamboo build



Master headline

Testing in Bamboo build



Managing external dependencies

Activity Study PMID:22554701

• Lots of activity, yes, but lots of deletions

• Question: is this a stable resource?



Master headline

Ontology diffs





Webulous



Multiple Views

Ontology development

Database curators

External ontologies

User & Analysis

Data submission

Different views – tooling gaps



GWAS View



GWAS View



Annotating data with ontologies – Zooma

www.ebi.ac.uk/fgpt/zooma



Conclusion

• Ontology as software adds QC

• Borrowing from Software Engineering

• Tooling is still major bottleneck (e.g. views)

• Data curation still costs too much

• We have a good number of bio-ontologies now but applying them ex post facto is 

difficult and expensive

• We need to make this part of everyday process

• Capturing expert knowledge requires familiar modes

• Viva spreadsheets!



Acknowledgements

• EBI: Simon Jupp, Tony Burdett, Helen Parkinson, Eleanor Williams, Dani Welter, Jon Ison, Emma 

Hastings, Gabriella Rustici

• External collaborators, especially Chris Mungall, Michel Dumontier

Funding:

• NCBO, one of the National Centers for Biomedical Computing supported by the NHGRI, the NHLBI, and the 

NIH Common Fund under grant U54-HG004028

• EMBL funding

• BioMedBridges EC Grant number: 284209, 

• Systems Microscopy EC Grant number: 258068



Links

EFO: www.ebi.ac.uk/efo

Zooma: www.ebi.ac.uk/fgpt/zooma

GWAS viz: www.ebi.ac.uk/fgpt/gwas

Bubastis: http://www.ebi.ac.uk/efo/bubastis

My blog: http://drjamesmalone.blogspot.co.uk
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