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DisclaimerDisclaimer

The project presented in this talk is being The project presented in this talk is being 
proposed as a new research initiative at the Lister proposed as a new research initiative at the Lister 
Hill National Center for Biomedical Hill National Center for Biomedical 
CommunicationsCommunications

It has not been approved or reviewed by NLM yetIt has not been approved or reviewed by NLM yet

The ideas presented here may not reflect The ideas presented here may not reflect NLMNLM’’ss
viewsviews

In collaboration with Tom In collaboration with Tom RindfleschRindflesch, NLM, NLM
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Delivering Health InformationDelivering Health Information

Provide biomedical text to health care Provide biomedical text to health care 
professionals and consumersprofessionals and consumers

Maintain Maintain NLMNLM’’ss cutting edgecutting edge
Support public health and healthy behaviorSupport public health and healthy behavior

Assist clinical practiceAssist clinical practice

Enable biomedical research and discoveryEnable biomedical research and discovery

Exploit current Library resources and advanced Exploit current Library resources and advanced 
technologytechnology
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Why additional services?Why additional services?

Biomedical literature is growing at an increasingly Biomedical literature is growing at an increasingly 
faster pacefaster pace

HighHigh--throughput approach to literature processingthroughput approach to literature processing

Integration between literature and other resources Integration between literature and other resources 
is insufficientis insufficient

Adequate for navigating purposesAdequate for navigating purposes

Insufficient for knowledge processingInsufficient for knowledge processing

Information retrieval is the starting point, not the  Information retrieval is the starting point, not the  
end of the journey for the researcherend of the journey for the researcher
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Integration for navigation purposesIntegration for navigation purposes

http://www.ncbi.nlm.nih.gov/gquery/gquery.fcgi
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What additional services?What additional services?

MultiMulti--document summarizationdocument summarization
Extract and visualize the facts extracted from 250 Extract and visualize the facts extracted from 250 
recent abstracts on the treatment of Parkinsonrecent abstracts on the treatment of Parkinson’’s diseases disease

Question answeringQuestion answering
Clinical and biological questionsClinical and biological questions

Knowledge discoveryKnowledge discovery
Connect facts from heterogeneous resourcesConnect facts from heterogeneous resources

Refined information retrievalRefined information retrieval
Indexing on relations in addition to concepts or Indexing on relations in addition to concepts or 
association main heading/subheadingassociation main heading/subheading
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FactFact--based vs. conceptbased vs. concept--basedbased

(concept, relationship, concept) triples are the (concept, relationship, concept) triples are the 
common denominator to the various advanced common denominator to the various advanced 
servicesservices

FactsFacts

RelationsRelations

Semantic predicationsSemantic predications

RDF triplesRDF triples
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Biomedical knowledge repositoryBiomedical knowledge repository

Knowledge integrationKnowledge integration
Unique repositoryUnique repository

Common formatCommon format

Seamless environmentSeamless environment

Phenotype and genotype information togetherPhenotype and genotype information together

Enabling resource for the various servicesEnabling resource for the various services
SummarizationSummarization

Question answeringQuestion answering

Knowledge discoveryKnowledge discovery

Refined information retrievalRefined information retrieval
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Sources of knowledgeSources of knowledge

Biomedical literatureBiomedical literature
Facts extracted from MEDLINE abstracts and fullFacts extracted from MEDLINE abstracts and full--text text 
publicly available articles using text mining techniquespublicly available articles using text mining techniques
Other corporaOther corpora

Structured databases / knowledge basesStructured databases / knowledge bases
NCBI resourcesNCBI resources
Model organism databasesModel organism databases
Terminological knowledgeTerminological knowledge
……

Contributed knowledgeContributed knowledge
The repository is open to collaborators outside NLMThe repository is open to collaborators outside NLM
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Annotated knowledgeAnnotated knowledge

Provenance informationProvenance information
Source (e.g., PMID)Source (e.g., PMID)

Extraction mechanismExtraction mechanism

TimestampTimestamp

Frequency informationFrequency information
RedundancyRedundancy

Collaborative annotationCollaborative annotation
““Was this information useful?Was this information useful?””

Context of use/usefulnessContext of use/usefulness
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Semantic Web perspectiveSemantic Web perspective

Common format for knowledgeCommon format for knowledge
Resource Description Format (RDF)Resource Description Format (RDF)

Common identification schemeCommon identification scheme
Unified Resource Identifier (URI)Unified Resource Identifier (URI)

Standard toolsStandard tools
RDF browsersRDF browsers
RDF RDF ““reasonersreasoners””

High level of interest for biomedicine in the SW High level of interest for biomedicine in the SW 
communitycommunity

Health Care and Life Sciences Interest GroupHealth Care and Life Sciences Interest Group
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Cognitive Science BranchCognitive Science Branch

Semantic Knowledge Semantic Knowledge 
RepresentationRepresentation

Marcelo Marcelo FiszmanFiszman

Halil Halil KilicogluKilicoglu

FranFranççoisois--Michel LangMichel Lang

Thomas Thomas RindfleschRindflesch

Medical Ontology Medical Ontology 
ResearchResearch

Olivier BodenreiderOlivier Bodenreider

Lee PetersLee Peters

Lowell Lowell VizenorVizenor

Kelly Kelly ZengZeng
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Creating the repositoryCreating the repository
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Creating the repositoryCreating the repository
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Contributed
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Summarizing Biomedical Text



29Lister Hill National Center for Biomedical CommunicationsLister Hill National Center for Biomedical CommunicationsLister Hill National Center for Biomedical Communications

Summarizing Biomedical TextSummarizing Biomedical Text

SearchSearch
MedlineMedline

ClinicalTrials.govClinicalTrials.gov

Summarize documentsSummarize documents
Most salient semantic relationsMost salient semantic relations

Visualize the summaryVisualize the summary

Link the semantic relations toLink the semantic relations to
Original textOriginal text

Related structured knowledgeRelated structured knowledge
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Text Mining WorkflowText Mining Workflow

Information retrieval

summarization

Text mining

Parkinson disease/therapy

Network of relations

retrieval

294 articles
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Text Mining WorkflowText Mining Workflow

Parkinson disease/therapy
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ConclusionsConclusions

Need to go beyond information retrievalNeed to go beyond information retrieval

Need to integrate multiple, heterogeneous Need to integrate multiple, heterogeneous 
knowledge sources to support knowledge knowledge sources to support knowledge 
processing, not only navigationprocessing, not only navigation

Synergistic with the Semantic WebSynergistic with the Semantic Web
Emerging standard frameworkEmerging standard framework

W3C Health Care and Life Sciences Interest GroupW3C Health Care and Life Sciences Interest Group
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