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Biomedical Database Projects

Influenza Research Database



What is an ontology?

• “An ontology is a formal, explicit specification of a shared
conceptualization that is characterized by high semantic expressiveness
required for increased complexity.” (Feilmayr and Wöß, 2016)

• An ontology is a description (like a formal specification of a program)
of the concepts and relationships that can formally exist for an agent or
a community of agents.

• To specify a conceptualization, one needs to state axioms that constrain
the possible interpretations for the defined terms.



Why use ontologies for CDEs?

• Principled development by a community of informatics professionals
• Promote interoperability (FAIR)
• Promote reusability (FAIR)
• Provide an underlying semantic architecture
• Support inferencing through semantic knowledge embedded in the

ontology



OBO Foundry
http://obofoundry.org

Smith B, et al. "The OBO Foundry: coordinated evolution of ontologies to support 
biomedical data integration", Nat Biotechnol. (2007) 25:1251-5. PMID: 17989687.

http://obofoundry.org/
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Interoperable

Diehl AD, et al. "Hematopoietic cell types: prototype for a revised cell
ontology", J Biomed Inform. (2011) Feb;44:75-9. PMID: 20123131.
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Reusable
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Ontology for Biomedical Investigations

Bandrowski A, et al. "The Ontology for Biomedical Investigations", PLoS 
One (2016) 11:e0154556. PMID: 27128319.



Logical Observation Identifiers Names and Codes (LOINC)



ImmPort

https://www.immport.org/home 

Ontology-based extensible data model

Kong YM, et al. “Toward an ontology-based framework for clinical research 
databases”, J Biomed Inform. (2011) 44:48-58. PMID: 20460173.

https://www.immport.org/home


Ontology for General Medical Science

• Disorder
• Pathological Process
• Disease
• Etiological Process
• Disease Course
• Sign
• Symptom
• Clinical History
• Physical Examination
• Laboratory Test
• Clinical Picture
• Diagnosis

Scheuermann RH, et al.  “Toward an ontological treatment of disease and diagnosis”, 
Summit Transl Bioinform. 2009 Mar 1;2009:116-20. PMID: 21347182.
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NIH-Endorsed Common Data Elements (CDE)



Systemized Nomenclature of Medicine (SNOMED-CT) example



SNOMED-CT example
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