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A Small Portion of ICD9-CM
724 Unspecified disorders of the back
724.0 Spinal stenosis, other than cervical
724.00 Spinal stenosis, unspecified region
724.01 Spinal stenosis, thoracic region
724.02 Spinal stenosis, lumbar region
724.09 Spinal stenosis, other
724.1 Pain in thoracic spine
724.2 Lumbago
724.3 Sciatica
724.4 Thoracic or lumbosacral neuritis
724.5 Backache, unspecified
724.6 Disorders of sacrum
724.7 Disorders of coccyx
724.70 Unspecified disorder of coccyx
724.71 Hypermobility of coccyx
724.71 Coccygodynia
724.8 Other symptoms referable to back
724.9 Other unspecified back disorders
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The NCI Thesaurus in Protégé-OWL
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Goals of Biomedical 
Ontologies

• To provide a classification of biomedical 
entities

• To annotate data to enable summarization 
and comparison across databases

• To provide for semantic data integration
• To drive NLP systems 
• To simplify the engineering of complex 

software systems
• To provide a formal specification of 

biomedical knowledge
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Open Biomedical Ontologies library
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In biology, lots of ontology 
developers are almost hobbyists

• Nearly always, ontologies are created to address 
pressing practical needs

• The people who have the most insight into 
professional knowledge of a given biomedical domain 
may have little appreciation for metaphysics, 
principles of knowledge representation, or 
computational logic

• There simply aren’t enough good ontologists to go 
around
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Issues in assuring ontology quality

• Unlike the case with journal submissions, it makes no 
sense for ontologies to be peer-reviewed by just a 
handful of experts 

• Open, community-based review of ontologies may be 
haphazard and chaotic

• Top–down solutions may offer rigid review critieria at 
the expense of scalability

• There is a pressing need for empirical evaluation of 
methods for ontology evaluation
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A Curated Approach for 
Quality Assurance

• A proposal to create a family of 
interoperable “gold standard” 
biomedical reference ontologies

• Formulated by Barry Smith and 
members of the GO Consortium

• A Good Housekeeping 
Seal of Approval for biomedical 
ontologies
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OBO Foundry must address 
lots of questions

• Can the top–down approach scale?  
How many ontologies can be managed 
by a small panel of curators?

• Who gets to reject an ontology on the 
basis of form or content?  What is the 
appeals process?  How do we know 
whom to believe?

• Who will curate the curators?
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The National Center for 
Biomedical Ontology

• One of three National Centers for Biomedical Computing 
launched by NIH in 2005

• Collaboration of Stanford, Berkeley, Mayo, Buffalo, Victoria, 
UCSF, Oregon, and Cambridge

• Primary goal is to make ontologies accessible and usable
• Research will develop technologies for ontology dissemination, 

indexing, alignment, and peer review
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NCBO will offer

• Technology for uploading, browsing, and 
using biomedical ontologies

• Methods to make the online “publication” of 
ontologies more like that of journal articles

• Tools to enable the biomedical community to 
put ontologies to work on a daily basis
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Goals for BioPortal
• Web accessible repository of ontologies for 

the biomedical community
– Archived locally
– Anywhere in cyberspace

• Support for ontology
– Peer review
– Annotation (marginalia)
– Versioning
– Alignment
– Search
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http://bioportal.bioontology.org
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Local Neighborhood view

Browsing/Visualizing Ontologies
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Hierarchy-to-root view
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BioPortal’s impact in 
the community

• National Cancer Institute
– Deploying BioPortal locally to evaluate its use as a 

method for visualizing and navigating enterprise 
terminologies and ontologies

• Biomedical Informatics Research Network 
(BIRN)
– Adopting BioPortal for disseminating and 

visualizing BIRNLex terminology 
• Radiological Society of North America

– Using BioPortal for graphical visualization of 
RadLex
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BioPortal will allow NCBO to 
experiment with new models for 

• Dissemination of knowledge on the Web
• Integration and alignment of online 

content
• Knowledge visualization and cognitive 

support 
• Peer review of online content
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The NCI Thesaurus in Protégé-OWL
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Ontologies are not like 
journal articles

• It is difficult to judge methodological 
soundness simply by inspection

• We may wish to use an ontology even 
though some portions 
– Are not well designed
– Make distinctions that are different from 

those that we might want
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Ontologies are not like 
journal articles

• The utility of ontologies
– Depends on the task
– May be highly subjective

• The expertise and biases of reviewers may 
vary widely with respect to different portions 
of an ontology

• Users should want the opinions of more than 
2–3 hand-selected reviewers

• Peer review needs to scale to the entire user 
community
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Community-Based Annotation 
as Peer Review

• Makes ontology evaluation a democratic 
process

• Assumes users’ application of 
ontologies will lead to insights not 
achievable by inspection alone

• Assumes end-users will be motivated to 
comment on and engage in dialog about 
ontologies in the repository
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An ontology of “marginal notes”







Solution 

Snapshot
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Open ratings for ontologies

• Any user can 
– rate an ontology
– add a “marginal note”

• Ontology evaluation becomes a 
community-based initiative

• A web of trust can enable users to filter 
comments or ratings to avoid “noise”
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Possible Review Criteria

• What is the level of user support?  
• What documentation is available?
• What is the granularity of the ontology content 

in specific areas?
• How well does the ontology cover a particular 

domain?
• In what applications has the ontology been 

used successfully?  Where has it failed?
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Users can make proposals for changes
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The Ideal World

" The same language
" No overlap in 
coverage

" No new versions
" A single extension 
tree

" Small reusable 
modules
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" The same language

" No overlap in coverage

" No new versions

" A single extension tree

" Small reusable modules

The “Bad” News: The Real World
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PROMPT: Dealing with the 
Messy World

• Find similarities and 
differences between 
ontologies 

• Compare versions of 
ontologies

• Extract meaningful 
portions of ontologies

• Integrate in an ontology-
editing environment
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Users can view mappings uploaded 
from PROMPT in BioPortal
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Users can push changes to RSS feeds
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BioPortal will support specialized 
views on the repository

QuickTimeª and a
TIFF (Uncompressed) decompressor

are needed to see this picture.
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QuickTimeª and a
TIFF (LZW) decompressor

are needed to see this picture.
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A problem in both technology 
and sociology

• How can we identify communities of likely 
early adopters?

• How will we know when we will have 
sufficient functionality to entice early adopters 
to adopt?

• How can we measure the affects of our 
technology on the way that science gets 
done?

• How can we engage in participatory design of 
technology that potential users cannot even 
imagine?
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BioPortal User Group

• CTSAs
• Immunology
• Imaging
• RadLex
• W3C HCLSIG
• BioPAX

• CVRGrid
• caBIG
• HL7
• MODs
• GO Consortium
• BIRN
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BioPortal can build an online 
community of users who

• Develop, upload, and apply ontologies
• Map ontologies to one another
• Comment on ontologies via “marginal notes” 

to give feedback 
– To the ontology developers
– To one another

• Make proposals for specific changes to 
ontologies

• Stay informed about ontology changes and 
proposed changes via active feeds
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Goals for the NCBO
• Providing technology for ontology archiving, access, 

browsing, visualization, peer review, mapping, 
versioning

• Making most biomedical ontologies accessible via a 
common portal

• Educating the community about principles of ontology 
development and use

• Serving as a generalizable model for the 
formalization of knowledge in e-science
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http://bioontology.org


