
© SIOC sections Copyright 2008 Digital Enterprise Research Institute. © SWAN sections Copyright 2008 Massachusetts General Hospital. All rights reserved.

SWANSIOC
Scientific Discourse Representation

Alexandre Passant, Digital Enterprise Research Institute, Galway
Tim Clark, Massachusetts General Hospital & Harvard Medical School

October 27, 20008







Create/modify 
hypothesis

Perform
experiment

Collect data

Draw conclusions

Communicate

Draw conclusions

Create/modify 
hypothesis

Perform
experiment Gather info

Synthesize

Collect data



Create/modify 
hypothesis

Perform
experiment

Collect data

Draw conclusions

Communicate

Draw conclusions

Create/modify 
hypothesis

Perform
experiment Gather info

Synthesize

Collect data

Scientific Discourse



Scientific Discourse Project Goals

Provide a Semantic Web platform for scientific
discourse in biomedicine 
• linked to 

– key concepts, entities and knowledge

• specified 
– by ontologies

• integrated with
– existing software tools

• useful to 
– Web communities of working scientists.



Strategy

• Stepwise alignment of key ontologies
• Early wins in real applications
• Forward-looking pre-alignments
• Practical validation with scientific users
• Iterative development



Some parameters
• Discourse categories: research questions, scientific assertions 

or claims, hypotheses, comments and discussion, and evidence. 
• Biomedical categories: genes, proteins, antibodies, animal 

models, laboratory protocols, biological processes, reagents, 
disease classifications, user-generated tags, and bibliographic 
references.

• Driving Biological Project: cross-application of discoveries, 
methods and reagents in stem cell, Alzheimer and Parkinson 
disease research. 

• Informatics use cases: interoperability of web-based research 
communities with 
– (a) each other (b) key biomedical ontologies (c ) algorithms for 

bibliographic annotation and text mining (d) key resources.



Iteration #1: SWAN+SIOC
• SIOC

– http://sioc-project.org
– Represent activities and contributions of online communities 
– Integration with blogging, wiki and CMS software
– Use of existing ontologies e.g. FOAF, SKOS, DC

• SWAN
– http://swan.mindinformatics.org
– Represents scientific discourse (hypotheses, claims, 

evidence, concepts, entities, citations)
– Used to create the SWAN Alzheimer knowledge base
– Active beta participation of 144 Alzheimer researchers
– Ongoing integration into SCF Drupal toolkit

 

http://sioc-project.org
http://sioc-project.org
http://swan.mindinformatics.org
http://swan.mindinformatics.org


718



Digital Enterprise Research Institute www.deri.ie

Social Semantic Information Spaces



Digital Enterprise Research Institute www.deri.ie



Digital Enterprise Research Institute www.deri.ie

The SIOC food chain
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The SIOC Ontology
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• Social Media Contributions involve different 
types of content
– Text, pictures, videos, reviews ...
– Must be modeled in a different way

• SIOC Types module
– http://rdfs.org/sioc/types
– Defining several classes for specific Container 

and Item
• Using rdfs:subClassOf, can be used by reasoners

– Aligned with existing ontologies
• DCMI ...

SIOC types

http://rdfs.org/sioc/types
http://rdfs.org/sioc/types
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SIOC and friends
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SIOC data example
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Semantics for data portability
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Producing SIOC data

 Over 20 applications for producing SIOC data:
 Many are free and open source
 Blogs and forums: WordPress, phpBB, Drupal, b2evolution
 “Legacy” applications: Mailing lists, IRC
 New media: Twitter, Jaiku, Facebook, Flickr

 APIs for those who may wish to make their own 
producers:

 PHP, Perl, Java, Ruby on Rails
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SIOC applications



Digital Enterprise Research Institute www.deri.ie

SIOC applications



The SWAN Project

• A formal ontology to record and present scientific discourse.
• A knowledgebase of hypotheses, claims, evidence, genes 

and proteins in Alzheimer’s Disease research.

• A community process built upon Alzforum. 

• A discovery tool for conflicts, gaps, and missing evidence.

• An information bridge to promote collaboration.

Copyright 2008 Massachusetts General Hospital



SWAN Current Status, October 2008

Ontology 
• http://purl.org/swan/1.1/
• Ciccarese et al., J Biomed Inform 2008 Oct;41(5):739-51.
• Version 1.2 with SIOC integration nearly complete.
Alzheimer Knowledge Base
• In Public Beta with 144 Alzheimer researchers actively 

participating.
• Leading Alzheimer researchers & institutes involved - 

including groups at three pharmaceutical companies.  
• Hosted on Alzforum, > 5,000 registered members.

Copyright 2008 Massachusetts General Hospital

http://purl.org/swan/1.1
http://purl.org/swan/1.1
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SWAN AD Browser - View All 
Hypotheses





Scientist view: toxic protein fragments 
believed responsible for AD. 

Key information, gaps and conflicts.





For any statement about AD, what is 
the evidence?
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the evidence?



Are statements inconsistent? 
Can an experiment resolve them?



Are statements inconsistent? 
Can an experiment resolve them?

new experiment



 Science Collaboration Framework 

• SCF is a special distribution of Drupal

– Designed to support biomedical web communities.
– Collaboration of Harvard, Alzforum, MGH. 

– Initial focus communities: Stem Cells, Parkinson’s 
Disease

• SCF is being developed to work with SWAN ontology. 

– Drupal “Node proxy” architecture reads RDF triples.

– Specific models for biomedical entities. 

• Vision

– Many SCF-based communities
– Resource, information and discourse sharing via triple 







SWAN-SIOC Integration
• SIOC OWL-DL compliance (Core + Types)
• New  SIOC Type: OnlineJournal
• SWAN JournalArticle, Citation, DiscourseElement -> 

SIOC Item
• SWAN WebArticle, WebNews, WebComment -> SIOC 

Post
• SWAN discourse properties -> SIOC related_to
• SWAN “Tag” replaced by Tag Ontology + MOAT
• SWAN ResearchStatement linked by SIOC 

“EmbedsKnowledge” to SIOC Items
• Pre-aligning SWAN Citation with BIBO



Looking Ahead

• SWAN 1.2 (Q4 2008)
– will be aligned with SIOC

• SWAN 1.3 (Q1 2009)
– plans to align with Biblio
– will model document-embedded metadata

• SWAN+SIOC
– will be a joint member submission to W3C



SWAN+SIOC Team

DERI: Uldis Bojars, John Breslin*, Ronan Fox, 
Alexandre Passant, Mathias Samwald, Holger 
Stenzhorn 

Eli Lilly & Company - Susie Stephens 
Harvard Medical School: Paolo Ciccarese, Tim Clark*, 

Sudeshna Das 
Jacobs University: Christophe Lange
Massachusetts General Hospital - Marco Ocana
Yale Medical School - Kei Cheung 

* convenors


