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OWL Ontologies: the use of globally accessible controlled vocabularies in 
the domain of biology, chemistry, health, and data science. 

http://genepio.org
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www.irida.cainfo@genepio.org



Great strides have been made in 
empowering Public Health Agencies with 
fast and reliable next generation 
sequencing bioinformatics pipelines for 
bacterial pathogen identification and 
phylogenic analysis.

IRIDA Project: DNA sequencing and 
analysis of food-borne pathogens.



But the contextual data …

Public health area: Lots of data and 
apps are using different vocabularies
about diseases, symptoms, taxonomy 
identifiers, anatomy terms, …

• Peer-to-peer data exchange and 
querying is laborious to set up, and 
brittle.

• How to Globalize software for 
different agencies?  

• When are their data entities the 
same?

• Can we reuse fields and forms?
Rosetta Stone, 196 BC

But the contextual data …



A family of ontologies that (mainly) use one framework for describing 
semantics of things, events, processes and mereology.  

Groups of ontologies are battling for global dominance!

OBOFoundry.org



Find terms

Ontobee www.ontobee.org

OLS www.ebi.ac.uk/ols
AberOWL aber-owl.net

Bioportal bioportal.bioontology.org

Curate Protégé protege.stanford.edu

Publish OBOFoundry obofoundry.org

Specify 
imports

OntoFox ontofox.hegroup.org

Ontology coding (open source approach)

http://www.ontobee.org
https://www.ebi.ac.uk/ols
http://aber-owl.net
http://bioportal.bioontology.org
http://protege.stanford.edu
http://obofoundry.org
http://ontofox.hegroup.org


GenEpiO: Combining Different Epi, Lab, Genomics and 

Clinical Data Fields

Lab Analytics
Genomics, PFGE

Serotyping, Phage typing
MLST, AMR

GenEpiO
(Genomic Epidemiology 
Application Ontology)

See draft version at https://github.com/GenEpiO/genepio

Clinical Data
Patient demographics, Medical 

History, Comorbidities, 
Symptoms, Health Status 

Reporting
Case/Investigation Status

Sample Metadata
Isolation Source (Food,

Host Body Product, 
Environmental), BioSample

Epidemiology Investigation
Exposures



Epidemiology investigation
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Human and animal infectious disease outbreaks share many qualities. 
GenEpiO encapsulate the commonality of both kinds of host. 
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+ over 700 GenEpiO terms

ARO / CHEBI
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Epidemiology investigation



“I'll tell you what's wrong with it, my 
lad. 'E's dead, that's what's wrong 
with it!”

“No, no, 'e's uh,...he's resting.”

- The immortal Monty Python

Dead, deceased, demised, expired, laid to rest … in peace



good

fair

serious

critical

dead

discharged

progressing well

comfortable

satisfactory

critical but stable

stable

The dimension or quality of healthiness

deceased

critical

American Hospital Association

(AHA)

UK National Health Service

(NHS)

Ranking a patient’s medical condition



GenEpiO

NCBI 
SRA

Cryptic

PulseNet

IRIDA
NCBI 

BioProject

NCBI 
BioSample

Field mappings for other data sources

GenEpiO interface plan



Repurposing

GE2M: Entity shopping mart

http://tinyurl.com/uiproofsheet

Problem: Ontology reuse 
is rare outside academia

“It takes a masters in 
logic to understand 
ontology inference?”

“Do I have to write the 
software to ontologize
my data?”

Browse GenEpiO entities

Search for particular data 
fields or field groups



Download field specs 
for use in software

Checkboxes for 
including items in 
shopping cart

“Add to shopping cart” button

User-oriented term 
label, definition and 
synonym display

An input’s optional or 
required details

Cross-references 
to 3rd party data 
source fields

Allowed and 
preferred units

Data conversion 
from given unit

Curation status 

Link to a term’s 
curation forum

Input validation, format control 
and numeric precision

View example submission data

GE2M Data conversion nitty-gritty



A plug and play data future

BC Vancouver 

Health Authority



Transforming terms into software components

www.ebi.ac.uk/sbo/main/SBO:0000198

Systems Biology Ontology

http://www.ebi.ac.uk/sbo/main/SBO:0000198


Developing an International Consortium

>70 members from 15 countries www.genepio.org



Working with organizations far and wide
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