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Knowledge extraction from
remote, massively

heterogeneous online sources
and

Integration with Clinical
Information for research and

patient care

Biomedical Ontologies and DB integration



More than 950 
public databases
with genes, 
proteines and
diseases
(+thousands of
private databases)

Specific information sources



Example: OXFORD (European Bioinformatics Institute)



OXFORD: accessing a specific database



DocumentDocument

EntryName: CECA_AEDAE
AccesionNumber: P82592
SecondaryAccesionNumber: Q95PI9
ReleaseDate: Release 44, July 2004
LastModificationDate: Release 44, July 2004
AnnotationLastModificationDate: Release 45, October 2004
ProteinName: Cecropin A [Precursor]
Synonyms: None
GeneName: Name: CECA

DiseaseOrigin: Aedes aegypti (Yellowfever mosquito); http://www.expasy.org/cgi-bin/get-entr...
TaxID: 7159; http://www.ebi.ac.uk/newt/display?search=7159&from=ca

TaxonomiesTaxonomies

Taxonomy: Eukaryota; http://www.expasy.org/cgi-bin/get-entries?OC=Eukaryota
Taxonomy: Metazoa; http://www.expasy.org/cgi-bin/get-entries?OC=Metazoa
Taxonomy: Arthropoda; http://www.expasy.org/cgi-bin/get-entries?OC=Arthropoda

Information extraction from public databases



Problems to solve

• There are no effective searching 
tools, that can organize and 
combine different resources, 
adapted to each user’s needs



Integration needs

• Thousands of heterogeneous databases:

– Distributed nature of sources

– Different  Platforms & Operating Systems

– Database Management Systems

– Different Semantics



Developing ontologies in biomedicine

• The Biomedical perspective from a strict definition of ontology: “An ontology 
is a formal, explicit specification of a shared conceptualization” is difficult to 
achieve:
– Formal: difficult to express medical statements in pure logical form
– Explicit: highly complex (now) to make explicit all the components of the

medical reasoning processes due to cognitive causes
– Shared (consensus): high variability in medical practice and knowledge 

gaps make many times difficult to achieve agreements 
• Continuous new findings immediately modify wide consensus and the 

meaning of some diseases and facts (e.g., gastric ulcer)
• “Consensuated” medical documents (e.g., practice guidelines) plagued 

with inconsistencies
– Conceptualization: many past failed attempts in biomedicine



Using ontologies to solve semantics inconsistencies within 
INFOBIOMED



ONTOFUSION Mapping Tool 



(diagram)         Database navigator         (actual)





Unification of public gene, protein and disease DBs

• In many cases, the unification might not be actually practical, 

since none concept appears in several DBs

• In this case, the unification process establishes links between 

different DBs (e.g., to relate instances of concepts from one 

DB to instances of another concept from another DB





ACGT (Advancing Clinico Genomic Trials on Cancer)

• A European-funded Integrated Project to develop new models
and architectures for supporting clinico-genomic trials

• Proposal: A Grid-based architecture, linking clinico genomic
data from remote sources and different tools
– Semantic Mediator
– Oncosimulator
– Distributed Data Mining
– …



4 papers 
published 
about this 
topic over 
the last 12 
months



Vision and opportunities  

Many real problems waiting to be solved:

• Design of biobanks, 

• Unification of SNP databases, 

• Use of genomic information for primary care, 

• Use of clinical data in drug discovery, 

• Use of ontologies for developing new approaches for training physicians 
on “omics” areas, improving data mining and searching



Thanks!
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