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Overview

• Project participants;

• Objectives;

• Use Cases;

• Main components of Sealife;

• Existing technology;

• Conclusion;
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Project Reference

• A Semantic Grid Browser for the Life Sciences Applied to 
the Study of Infectious Diseases;

• IST-2006-027269
• Call: IST-2004-2.4.11 Integrated biomedical information for 

better health; 
• Priority: Sixth Framework Programme, Priority 2, Information 

Society Technologies 
• Type: Specific targeted research project; 
• Start date: April 2006;
• End date: March 2009;
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Sealife Partners
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Sealife Partners
• Michael Schroeder, Biotec, TU Dresden, Germany (Coordinator)
• Albert Burger, MRC Human Genetics Unit; Dept. of Computer 

Science, Heriot-Watt University, Edinburgh, UK
• Patty Kostkova, City eHealth Research Center, City University, 

London, UK
• Robert Stevens, BioHealth Informatics Group, University of 

Manchester, UK
• Bianca Habermann, Scionics, Dresden, Germany
• Rose Dieng-Kuntz, Acacia research group, Inria Sophia-

Antipolis, France
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Edinburgh SeaLife People

• Karen Sutherland (RA);
• Kenneth McLeod (RA);
• Panagiotis Papakos (MSc 2006);
• Albert Burger (PI Sealife); 
• Richard Baldock (PI Mouse Atlas and Sealife Advisory Board);
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Objectives
• Conception and realisation of a Semantic Grid Browser, which 

links the current Web to the emerging eScience infrastructure
– Many grids, few users: make Web servers and services 

accessible to end users
– Semantic Hyperlinks: use ontologies and background 

knowledge to map web contents to services
– Shopping cart: service composition and enactment module

• Applications: from cells via tissue to patients
– Evidence-based medicine
– Patent and literature mining
– Molecular biology
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Literature and Patent Mining

• user is browsing a patent database;
• comes across statement: “An improved infant formula is 

described which includes a phospholipid metabolism.”
• SeaLife browser identifies the term ‘phospholipid metabolism’ 

and offers a definition: “The chemical reactions and physical 
changes involving phospholipids, ...”;

• It also identifies ‘human’ in its taxonomy and offers to show all 
human proteins in the UniProt database, which are involved in 
phospholipid metabolism;
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Evidence-based Medicine

• clinician consults the national electronic library of infections 
(NeLI);

• clinician is guided by SeaLife browser to further relevant 
information sources, e.g. ENSEMBL and the Protein Databank;

• for example, the browser might recognise ‘hepatitis’ as a 
disease and offer to query ENSEMBL to find out more about the 
genetics relating to hepatitis;
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Molecular Biology
• Consider statement: “Rabaptin-5 interacts with the small GTPase 

Rab5 and is an essential component of the fusion machinery for 
targeting endocytic vesicles to early endosomes”;

• SeaLife browser identifies ``Rabaptin-5'' and ``Rab5'' as protein 
names, ``endocytosis'' as biological process, and ``early 
endosome'' as cellular component;

• Browser might offer sequence search for Rab5;
• If other sequences have been “collected”, browser might offer a 

domain search of these sequences, displaying a multiple 
sequence alignment;
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Mouse Atlas
• first Mouse Atlas use case meeting: 16 June 2006;
• to form part of larger molecular biology use case;
• some initial ideas:

– browser identifies mouse gene in web page (e.g from 
PubMed) and offers to retrieve tissues from MA that express 
gene (and vice versa);

– browser identifies gene expression in mouse and offers to find 
human tissues that express homologous genes;

• suggestions made:
– items in shopping cart should have provenance data attached;
– user may want multiple shopping carts (for different 

investigations);
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SeaLife Main Components
• Ontologies:

– background knowledge for browser;
• Text Mining and Concept Mapping:

– bridging gap between free text on current web and ontology-based 
mark-up for Semantic Web;

– developing  automated mark-up for free text, based on text-mining 
and natural language processing techniques;

• Service Composition:
– bridging the gap between ontologies of the Semantic Web and 

Web/Grid services in the Life Sciences;
– “shopping cart” management;
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SeaLife Components Interaction

SeaLife:
Concept Mapping

SeaLife:
Browser

SeaLife:
Task Composition

SeaLife:
Shopping Cart

SeaLife:
Ontologies

Web Server ... Web Server Web/Grid Service ... Web/Grid Service

Current Web eScience Infrastructure

SeaLife

User
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SeaLife Components Interaction

SeaLife:
Concept Mapping
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Web Server ... Web Server Web/Grid Service ... Web/Grid Service
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Step 1:
User loads web page into browser.

1
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SeaLife Components Interaction

SeaLife:
Concept Mapping

SeaLife:
Browser

SeaLife:
Task Composition

SeaLife:
Shopping Cart

SeaLife:
Ontologies

Web Server ... Web Server Web/Grid Service ... Web/Grid Service

Current Web eScience Infrastructure

SeaLife

User

Step 2:
Browser uses concept mapper to 
identify ontological concepts and 
highlights terms in page.

2
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SeaLife Components Interaction

SeaLife:
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SeaLife:
Shopping Cart

SeaLife:
Ontologies

Web Server ... Web Server Web/Grid Service ... Web/Grid Service

Current Web eScience Infrastructure

SeaLife

User

Step 3:
User selects terms/concepts and puts
them in shopping cart. 3
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SeaLife Components Interaction

SeaLife:
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User

Step 4:
Task Composition Manager (TCM) 
determines available (combinations of) 
services based on shopping cart.

4
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SeaLife Components Interaction
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Step 5:
User selects services of interest.
Browser asks TCM to execute 
service(s).

5a

5b
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SeaLife Components Interaction
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Step 6:
TCM executes services and returns
result to browser.

6a

6b
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SeaLife Components Interaction

SeaLife:
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SeaLife:
Task Composition

SeaLife:
Shopping Cart

SeaLife:
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Web Server ... Web Server Web/Grid Service ... Web/Grid Service

Current Web eScience Infrastructure
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User

Step 7:
Browser displays output to user.

7
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Using existing Technology

SeaLife is building on existing technology:

– GoPubMed: ontology-based literature search (Dresden 
University);

– COHSE: Conceptual Open Hypermedia Services 
Environment (Manchester University);

– myGrid: UK e-Science project for distributed middleware 
services in bioinformatics (Manchester University);
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GoPubMed uses the GeneOntology 
as background knowledge.
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Term extraction takes place
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One document may contain several 
ontology terms
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Documents are assigned to 
annotated concepts in the ontology
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GoPubMed Example

Which cellular component and process is Rab5 
associated with?
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The COHSE Project

 The separation  of links 
from document;

 The reader is given the 
same access as the 
author;

 Integration of third-party
documents and 
information.

 Explicit modelling of the world 
(e.g., ontologies);

 Knowledge representation 
and reasoning;

 Machine-processable 
semantics for improving 
navigation;

✛Open Hypermedia Semantic Web

Web Infrastructure



Santa Margherita di Pula, 12 July 2006 NETTAB 2006

A Semantic Grid Browser for the Life Sciences Applied to the Study of Infectious Diseases

COHSE Philosophy
• Metadata can provide a mechanism not only for the support of 

resource discovery, but also for the provision of source anchors. 

• Metadata allows both linking into and out of a resource.

Resource Discovery

Link Construction
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COHSE System

• A software agent that generates and presents links on behalf of 
both an author and a reader.

• Used at browsing time, provides just-in-time hypertext.
• Used at authoring time, supports the authoring task. 
• Link Creation, not just Resource Discovery.
• Different domain ontologies can be used to create different 

hypertexts (different view of the world).
• Creates an open Web - author has the same access as the 

reader.
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COHSE’s Architecture

HTML 
Document in

Linked HTML 
Document out

DLS 
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Ontology 
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Resourc
e 

Manager

Ontology

Ontology

Search 
Engine

Annotation 
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myGrid
• UK e-Science project for distributed middleware 

services in bioinformatics 

• SeaLife plans to use:

– for semantic services: FETA, Pedro;

– for workflow enactment: FreeFluo;

– for brokering: services ontology;
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SeaLife Task Composition Manager

• responsible for linking to the bioinformatics web/grid 
services infrastructure;

• interacts with:
– SeaLife Web Server;
– Shopping Cart;
– Web/Grid Services;

• responsible for identifying available Web/Grid 
services based on shopping cart content;
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TCM: Initial Prototype
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TCM: myGrid Prototype
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TCM: MAS Prototype
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Conclusion
• SeaLife: A Semantic Web/Grid Browser;

• Linking the Web and Web/Grid Services for the Life Sciences;

• Main areas:

– Ontologies;

– Text mining for concept mapping;

– Service Composition;

• Building on existing technology;

• Towards Agent Systems;
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