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100 Years Ago in 1906

On November 3, 1906 Alois
Alzheimer presented an unusual 
case of dementia at the university 
city of Tübingen, Germany. 
Auguste D. would become known 
as the first documented case of 
Alzheimer’s disease (AD) – a 
disorder of the brain's nerve cells 
that impairs memory, cognition 
and behavior. 
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10 Years Ago in 1996

Alzheimer Research Forum 
www.alzforum.org

was launched

Alzheimer Disease in 2006

• 20 millions people worldwide suffer from 
Alzheimer Disease

• NIH funding for AD estimates at $ 650M 
per year

• 5,000 AD and related papers published 
in 2006 so far

• still…no effective treatment or therapy
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Alzforum in 2006

Collected 44,000 AD Related Papers
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Published Over 1400 News Articles

Curated 14,700 Antibodies
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Curated 900 Genetic Association Studies 
and 366 Genes in AD

Scientists Sent in 4400 Comments
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Participated in over 80 Live Discussions

Fan Mails
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More Fan Mails

Alzforum in 2006
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Each scientist’s digital resources also have 
his or her own form of organization

The SWAN Project:
Problem Statement

• Knowledge is information in context
• Scientific information content is currently not 

transferred with its context because:
– Scientific information is currently only exchanged digitally as 

individual documents and data files
– Knowledge annotation and organization performed 

independently by websites and researchers
– Knowledge schemas are therefore idiosyncratic, 

incompatible and not easily transferable

• We want to create and exchange semantic context 
(metadata) along with digital scientific information

• Creation of metadata must be a sustainable process
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What is SWAN?
Semantic Web Applications in Neuromedicine

SWAN is a project to create

• A common digital framework for sharing knowledge 
annotation and organization in AD research

– Immediately useful software to implement this framework

– Software & framework built using Semantic Web technology 
(Berners-Lee et al. 2001)

• A robust community process for sharing knowledge 
via the framework

Fundamental Hypotheses

• Knowledge context can be digitized and exchanged 
along with digital content

• SWAN software can make this process simple and 
highly useful to the biological researcher

• Using SWAN, a scientist’s personal knowledge 
management activity can add value to the 
community knowledge base, and vice versa 

• Wide adoption would increase research 
productivity in AD research
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Idealized Cycle of Scientific Research

Design experiment & get resources

Perform
experiment

Collect data

Draw conclusions

Analyze data

Create/modify
hypothesis

Gather & 
synthesize 

info

Communicate
results

The Knowledge Ecosystem: 
Interlocking Cycles of Research

Create/modify 
hypothesis

Perform
experiment

Collect data

Draw conclusions

Communicate

Draw conclusions

Create/modify 
hypothesis

Perform
experiment Gather info

Synthesize

SWAN

Collect data
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SWAN Ontology: Basic Concepts

Digital Resource

Research Statement

Domain Concept

Life Science Entity

Scientific Activity

Collaborator

journal article, manuscript, grant application, data, image, …

hypothesis, claim, structured comment, research questions

personal concept (tag), formal concept (ontology)

gene, protein, organism, compound, …

experiment, study, review,…

person, community,…

SWAN Ontology: Relationships

• alternative 
to|alternative to 

• counter to|counter to  
• supports|supported by 
• references|referenced

by
• same as|same as 

• evolved from|evolve
to

• part of|contains
• related to|related to
• enters|entered by 
• curates|curated by 
• authors|authored by
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SWAN Semantic Relationships

PDFs

MSWORD file

Excel file

person

person

group

hypothesis Claim

Claim

publication

publication

publication

gene

comment

concept

publication

publication

Claim

comment

Public

Private

contains

contains

contains

relatedTo

relatedTo

relatedTo

relatedTo

relatedTo

describes

describes

describes

annotates

annotates

discussedIn

annotates

authoredBy

shareWith

authoredBy

shareWith

authors

Community-Individual Interaction

Other Web 
Science 

Resources

Alzforum 
Editors

Alzforum
Website

Scientiist
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SWAN Timeline

Focus groups

Use cases

Schema

Pilot

Focus groups

Design beta

Beta content

Deploy beta Refine beta

Focus groups

2005 2006 2007

We are here

The SWAN Pilot

• Deployed via Web, hosted on servers at MGH

– Two sites: mySWAN and Alzforum SWAN 

– Operates on RDF stores (a core Semantic Web technology)

• Designed to validate technology approach

• Basis for discussion with researchers on features
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SWAN Beta Design Slides

• SWAN beta version will be constructed in two parts

– Hypothesis workbench focused on overall structure of the discourse

– labSWAN focused on private lab data management within the discourse

• The following slides are a design mockup for the SWAN 
Hypothesis Workbench

– Basis for discussion with researchers & editors on needed features

• AD Workbench uses same navigation framework as the Pilot

– Improved version of the discourse ontology 

– Improved clarity and user-friendliness of interface

AD Hypothesis Workbench
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Hypothesis Index

Hypothesis Detail



Elizabeth Wu's Talk - Workshop for W3C 
Semantic Web Health Care & Life 
Sciences Interest Group

6 November 2006 16

Claim
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Claim

Putting Grants in Context
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Linking Across Hypotheses

A Conflicting Statement
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Navigating to Conflicting Hypothesis

Conflicting Hypothesis
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Pathologic Narratives

Initial Conditions

Perturbations

Downstream Events

Progression

Convergence

Therapy

Comparing Hypotheses with Pathogenic Narratives
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Summary 

• SWAN is a project to share information content and 
context for AD researchers

• SWAN is designed to map onto the scientific 
knowledge lifecycle

• SWAN will include software, content, and community 
process

• SWAN pilot completed, beta being developed

The SWAN Team

• MGH/MIND: Marco Ocana, Paolo 
Ciccarese, Tim Clark                                            

www.mindinformatics.org

• Alzforum: Elizabeth Wu, Gwen 
Wong, June Kinoshita 
www.alzforum.org

• Thanks to: Anne Young, Brad 
Hyman, Zane Hollingsworth, 
Marian DiFiglia & Dora Kovacs -
MGH;  Dean Hartley - BWH; Andy 
Seaborne & Steve Cayzer - HP 
Labs, Bristol, UK; Sean Martin -
IBM Advanced Technology Group.

The Beautiful Swan - by William Nicholson, 
British (1872-1948), color lithograph after 
a woodcut, 1900. Campbell 73b.

website: http://swan.mindinformatics.org


