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Overview

Motivation
» Qur use cases
* Annotating HTP experimental data

Methodology for creating the ontology
+ Semi-automated mapping and manual curation

Current ontology usage
Future use and challenges
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Our Use Cases

*  Query support (e.g, query for 'cancer' and get also 'leukemia’)

« Over-representation analysis in groups of samples (analogous to the
use of GO terms in over-representation analysis in groups of genes)

- Data visualisation — e.g., presenting an ontology tree to the user of
what is in the database

- Data integration by ontology terms — e.g., we assume that 'kidney' in
Independent studies roughly means the same, so we can count how
many kidney samples we have in the database

« Intelligent template generation for different experiment types in
submission or data presentation

«  Summary level data
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Scope of Experimental Factor Ontology (EFO)

« Modelling all of the experimental factors that are currently
present in the ArrayExpress repository

«  Experimental factors are variable aspects of an
experiment design which can be used to describe an

experiment

« Scope Is primarily determined by data currently held in
ArrayExpress
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‘Experimental Factors’

E-MEXP-114 Transcription profiling of hypothalamus, liver, kidney, ovaries and testis from male and female humans and mice
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Our Needs

« We need an ontological representation that:
» Serves our bioinformatic use cases
* Reuse, where appropriate, of existing resources
 Integrates with such resources with audit trail

» Does not involve user having to familiarise with many ontologies
and interfaces

« Do it all whilst considering trade off between quickest build vs
most accurate and extensible implementation
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Our Approach

» Using Uschold and King’s Methodology (developed at
AlAl, University of Edinburgh)  eeedback

and iterate

And so on....

.
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Semantic Roadmap
» Position of the ArrayExpress Experimental Factor

Ontology In the ‘bigger picture’
« Key Is orthogonal coverage, reuse of existing resources

and shared frameworks
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Experimental Factor Ontology (EFO)
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Application Ontology Status Quo

« Text mining at data acquisition
» Tuned for queries, structured for use in ArrayExpress GUI
* Multi-species aspect
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EFO In Atlas (www.ebi.ac.uk/microarray-as/atlas)
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EFO In Atlas (www.ebi.ac.uk/microarray-as/atlas)
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Challenges

« Multiple Inheritance: considered bad practice in ontology
building — exists in many reference ontologies (and
Indeed life!)

« Upper Ontology integration
«  Working with less mature ontology initiatives
* Release process for updating against external resources
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Conclusions

* Present our application focused Experimental Factor
Ontology

 Built with our needs in mind, however covers a wide
range of experimental variables across a wide range of
high-throughput technologies

* Reference to existing ontology resources when possible

« 0.2 release currently available in OLS
 http://www.ebi.ac.uk/ontology-lookup/browse.do?ontName=EFO
« http://www.ebi.ac.uk/microarray-srv/efo/
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