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viewed from a user perspective
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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



What do most users want?

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 1n another form



A sample scenario......

Friedreich ataxia is a disease characterized
by neurodegeneration and cardiomyopathy.
The gene responsible for the disease 1s
frataxin. It encodes a mitochondrial protein
required for iron homeostasis and is
evolutionarily conserved from yeast to man.

e Critically assess the experimental evidence that frataxin
functions 1n iron-sulphur cluster synthesis.

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

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



NOW Choose d 5 BioMolecular
portal ...

Research

*[TOP |[Part 1 |[Part 2 |[Part 3] JAll] [ Jowrnals ][]

Part 1: Molecular Biology Search and Analysis

@ 3D-ALT - Database relating Proteins Structures and Sequences (see Documentation) at EMEBL-Heidelbers W3

@ AA Analysis 7 - Protein Identification in SwissProt and PTR using Amino Acid Composthon at EMEL-Heidelbers W3

@ AA Compldent - Protein Identification in SwissProt using Amino Acid Composition at ExPASy, Switzerland W3

@ AA CompSim - Compare the Amino Arid Composition of a SwissFrot Entry with Other Eniries at ExPASy, Switzerland W3
@ AA Sequence Analysis - Multiple Analysiz of a Mative or Modfied Amine Acid Sequence at Rockefeller T W3

@ AbCheck - Test an Antihody Sequence Against the Habat Database at T College-London, TTE W3

@ ALIGN - Optimal Global Alignment of Two Sequences with Mo Short-cuts at EERTE-MNimes, France and Align at MIP3, Gern
@ ANANGT - Relationships in a Set of Related Peptides at ETH-Zirich, Switzetland W3

@ ANAIDBYT - Search the All-Apamnzt- Al Database of SwizsProt at ETH-Zinch, Switzerland W3

@ AMAS - Analysis of Protein Multiple Secquence Alignments at T Oxford, TTE W3

@ ASCELYT - Analytic Surface Calculation of FDE Protein Structures at EMEL-Heidelbers W3

@ ATLASW - Search DNA and Protein Sequence Databases at WMIPS, Germany W3

@ BCM Search Launcher at Baylor Colleze of Medicine W3

@ BEAUTY - BLAST Enhanced Alignment Tlity (see Documentation) at Baylor College of Medicine W3

@ BERLIN - EMA Databank of 53 rEINA and 53 rRMA Gene Sequences at CAOS/C AWM, The MNetherlands W3

@ BIOACCELERATOR at Welztnann Institute of Science, Isracl W3

@ hioCTIST - Multiple Access to Biological Servers at DCMS-Osford W3

@ RBiological Units - Expanded PDE Entries with Full Biclogical Units at Brookhaven MNational Laboratory

@ Biologist's Search Palette - Collection of Search Engines for Biological Databases at Oxford U, TTH W3

@ BLAST - Easic Local Alighment Eesearch Tool at NCBI, BLAST (hiv, vector, etc) at Stanford 1., BLAST at GenomelTet, Jz
France BLAST (with Entrez and SES Links) at Baylor College of IMedicine and BLAST at EPFL, Switzerland W3

@ BLASTPAT - BELAST-based Pattern Database Search (see Documentation) at Baylor College of Medicine W3

@ BLITEEA( - Fast comparizon of protein sequences against SwissProt (see Documentation) at EBI, TTE W3

@ BLOCKS - Database of Highly Conszerved Regions in Proteing W3 and BLOCKS-WAITS opher at Fred Hutchinson Cancer
@ BioMagResBank - 4 Database of ITME-Derived Protein Structures at BIMAS-TITH W3
@ BioSCAN - Biological Sequence Comparative Analysis at T Morth Caroline W3

@ BMCD - Biclogical Macromelecule Crystallization Database at CARB W3




There s plenty = ) P
of choice! .

*[TOP | [Part 1 [[Part2 |[Part 3 | [ All] [ Journals |

Part 2: Bibliographic, Text and WWW Searches

@ AA Index - Amino Acid Index Database at Genomellet, Japan and NAKAT at CAOS/CAMDM, The Metherlands W3

@ ACGRICOLAV - Biblicgraphic Eeferences (Plant Genome Subeet) at TEDA-TTAT

® Annual Reviewsw/ - Bibliographic Searches at LWMME -National Cancer Institute W3

@ ArchiePlexForm - Search Files Available by Anonymous FTP at LeR.C-ITASA W3

® ATCOWV - Anderson's Timeszaving Comparative Guides for Eestriction Enmymes, o difiing Enzymes, Clone Libranies and Fi
@ Beckman Bioresearchs” - Information on Protein and DI A Applcations, Meetings and Product Information at Beckman T

@ BIBLIO - Molbio Journal Searches at Genethon, France © and Biology Journal Contents at CERM, Switzerland W3
@ BIBSYS - Interuniversitary Bibliographic System in Norway W3
@ BIORBIB - Biccomputing Bibliography at ICGER-Treste, Ttaly and CompAlgo at CERN, Switzerland W3

@ BioCatalog - Catalog of Molecular Biclogy Programs at EBI, Bio-catalogue at Genethon, France and BIDCAT at CAQS/
@ Bio-Email - List of Biomedical E-Ilail Servers and Bio-Email-Search at Washineton 17, W3

@ Bioline - Bio-Fublications at Base de Dados Tropical, Brazl W3

@ BioMOO - The Biologists' Virtual Meeting Place at Weizmann Institute of Science, Israel W3

@ Bionet Journal Articles and Bionet News

@ BIOSCT Archives at EWMBret-TTE © and BIOSCT at CERN . Switzerland W3

@ BiuSEaceJ - Find People, Companies and Eesources in Biotech Industry at Synergistic Designs W3

@ Biotech Company WWW Registrv\’ - Martin Leach's List of Commercial MNet sites/Email addresses for Molecular Biolog
@ Biotechnology Abstracts DataBase at Stack-Serpulchov, Russia

@ Biotechnology Bibliographies at BIC-TT. Maryland/College Parle W3




Although some may be difficult to find ...

Not Found

The requested TEL /htbin'bfind litdb was not found on this server

Apackhell,3.260 Server at firel.col genome.ad, jp Fort &0

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



Comprehensive Yeast Genome Database

Gene [ ORF

ﬂ Reset |

» Search:

hormaology, div.

LB
PRI/ Comples

Ascomvcota
» View /Get

chromosomes,

zeq.

» Tables
riisc,, RMAs

¥ Catalogues

» Pathwavs

Yeast - Full text search

Try again ...

Your Query: |Frata>«{in AMND iron AND antioxidant ...

Search |

Please note: this search-enging

is not capable of logical operations as "aND" or "OR




Another attempt ....

' National E
NCBI Pubmed Liorory U

of Medicine
Fubhied Mucleotide Frotein (Senome Structure FopSat
Sgarghﬁm&;rlFriedreich ataxia OR frataxin OR iron homeost EIM
Limits Freviewsinde: History Cliphoard Betails
Ahbout Entrez
Display [[summary =[50t Clip Add | Order |

S0 'Sh.DW |2EI - | Ttems 1-20 0f90-983 Page : Of455[1
FPubhed

T 1: Stanger O, Semmelrock HI, Wondsch W, Bos U, Pabst E, Wascher TC

Effects of Folate Treatment and Homocysteine Lowenng on Eesistance Vessel Reactivity in Atherosclerotic Subjects.
I Pharmacol Exp Ther, 2002 Oet 1,303(1):158- 162,
PIAID: 12235246 [Publded - as supplied by publisher]

[T 2 Verzely O Pervin-Jarvado © Clesmont G Fochette L.

Postischemic Recovery and Cadative Stress Are Independent of Mitnic-Crade Synthases Wodulation i Isolated Rat 1
I Pharmacol Exp Ther 2002 Oct 1,303(1):149-157.
PIIID: 12235245 [Publded - as supplied by publisher]

I 3: Ldinke T, Stefanov & Pozhatov ¥,

=elected Contnibution: Lung hypoma: antioxdant and antiap optotic effects of iposomal alpha-tocopherol.
T Appl Phopsiol. 2002 Oct;93(4:1 55060,
PLIID: 12235059 [Publded - in process]

ources r 4: Thitmulappa Mlal KH, Snsuma 2, Kensler TW, Vamamoto I, Biswral 3.

der Documents Tdentification of MNrt2-regulated Genes Induced by the Chemopreventive Agent Sulforaphane by Oligonuclestide Ilicr
Cancer Res. 2002 Sep 15,62018):5196-5203.
PIAID: 123349284 [Publled - as supplied by publisher]

rrer Health
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E-B/oSci

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



E-B/oSci The current E-Bi1oSci partnership

e Distributed network of information resources

e Europe-based; world-wide role (Act locally - think globally!)



E-B/oSci 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 1image 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

powered by

A discovery tool Collexis’



powered by

Conceptual fingerprints  cofiexis®

Linkage of index
terms to thesaurus

C198810.99 Fingerprint
C92992 0.67 database

———— - 02002 0.66
Full text document C99229 0.44
C00392 0.33
C93939 0.21

] CFP =400 bytes
e Abstraction: 250.000 pages/PC/day
*Matching: 500.000 CFP’s: 40 millisec.




E-B/OSCi Our literature search once more....

powered by

Collexis”

Cut-and-paste search

Vocabulary ]
search:
Flease type a term

and search the Search I

standard
vocabulary

Textual search:
" Match all the
concepts found
[short input)

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

% Match any of conserved from yeast to man.

the concepts found
(pasting text; How good 1s the experimental evidence that frataxin

natural language) functions in iron-sulphur cluster synthesis?

Eeview the effectiveness of anti-oxidants as treatment for
the disease.

Search
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E-B/oSci Interconnecting searchable resources

Y

O

C_

)

N N
Sequence Image
Literature | <> | database database | €2 Author
annotations annotations gigirlies
3 N 4 R
’ P . o
*sFingerprinfs « collections,*’
* ”’ “ : "‘0
Fingerprint
Database(s)
/\

~_



E-B/oSci

The prototype platform:

Currently under construction,
pre-testing, evaluation ....

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