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“Biological research has reached a point 
where new generalizations and higher order 
biological laws are being approached, but 
may be obscured by the simple mass of data”

Harold Morowitz, 1985
Report to the U.S. National Academy of Sciences



One part of the information explosion ….
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New technologies also generate digital information



The problem ….



…and the user perspective



Biological information: current reality …..

• Knowledge scattered across the literature in many 
thousands of non-computer readable journal 
articles

• Hundreds of different databases, many in flat-file 
format

• Non-uniform or lack of external identifiers
• Lack of interoperability at the level of syntax and 

semantics



• Intuitive interfaces
• To navigate smoothly from one resource to 

another
• Immediate availability of authoritative 

information; free of charge at the point-of-use
• Information that can be integrated / manipulated / 

visualized /output in another form



Friedreich ataxia is a disease characterized 
by neurodegeneration and cardiomyopathy. 
The gene responsible for the disease is 
frataxin. It encodes a mitochondrial protein 
required for iron homeostasis and is 
evolutionarily conserved from yeast to man.

• Critically assess the experimental evidence that frataxin
functions in iron-sulphur cluster synthesis.

• Review the effectiveness of anti-oxidants as treatment 
for the disease.

• Assemble as far as possible all other known information 
on the frataxin gene and the action of its protein



Now choose a 
portal …



There’s plenty
of choice!



Although some may be difficult to find …

(23% web-links invalid after 1 yr; rising to 53% after 6 years
Lawrence et al., 2001)



Try again …



Another attempt ….









A next generation, scalable information service 
for the life sciences that will interlink factual and 
image data repositories with the research 
literature

EU Quality of Life research infrastructure:
platform under construction



• Distributed network of information resources
• Europe-based; world-wide role (Act locally - think globally!)

The current E-BioSci partnership



The E-BioSci platform

• Free access to the academic research community

• Set of distributed resources (literature, sequence- and image-
databases)

• Integrated access to bibliographic abstracts, full text, factual
and image databases

• Full-text search implemented via conceptual fingerprinting

– Cross-repository

– Cross-language

– Implementation of effective 2-way links between databases and 
literature via gene symbol recognition

A discovery tool 



Conceptual fingerprints
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•1 CFP = 400 bytes
•Abstraction: 250.000 pages/PC/day
•Matching: 500.000 CFP’s: 40 millisec.

Fingerprint 
database

Linkage of index 
terms to thesaurus

Full text document



Our literature search once more….









Interconnecting searchable resources

Literature
Sequence
database

annotations

Image
database

annotations

Author
profiles

Fingerprint
Database(s)

Fingerprint collections



Currently under construction,
pre-testing, evaluation ….

See http://www.e-biosci.org for further information 



• Frank Gannon, Executive Director EMBO
• … and many others who contributed ideas 

to the concept of E-BioSci
• The E-BioSci partners
• European Commission

(contract no QLRI-2001-30266)


