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1st order: Concept Profiles from Text

The Knowlet

2nd order



<Source concept> 
<Connected Concept>
<Relations>:

<Type F1> Database facts
<Type F2> Community Annotations 
<Type C1> Co-occurrence of concepts in one sentence
<Type A1> Concept Profile Match
<Type A2> Sequence similarity (BLAST score Genes and Proteins only)
<Type A3> Co-expression (microarray results)

Minimal Knowlet

Representative Knowlet Knowlet space

Knowlet Building Blocks



person organisation Object 1

protein

Object 2

disease

Object 3

drug

Generate the Knowlet space from large data sources

1 Million
1 Million



Putting the Knowlet to use
• Semantic Exploration: exploring the Knowledge Space to 

get an overview of the domain

• Newness Alerting: monitoring all semantic connections 
regarding a particular topic and providing alerts when 
significant changes occur

• Science Management: quick overview of other scientists’
concepts of interests, maintaining and organizing your 
personal WikiPeople page, etc.

• Knowledge Discovery: finding new associations between 
medical and biological entities (protein-protein 
interactions)



Protein-Protein Interactions (PPI)

• Methods for prediction:
– phylogenetic distribution 
– homologous proteins 
– co-expression 
– others

– Using biomedical literature
• Calculate the concept-based similarity between the 

profiles of two proteins



Conceptual overlap (association) of protein pairs 

Random protein pairs: red

IntAct protein pairs: yellow

Swiss-Prot protein pairs: blue 



Curated PPIs

• 32% can be found in Medline abstracts 
using direct query (direct relation in 
abstract)

• 76% can be found using conceptual 
overlap

• Retrospective study: using 2005 literature 
predicted 52% of the PPIs described in 
Swiss-Prot in 2007 at a specificity of 95% 



Evaluation of Calpain-3 PPI
Interacting protein In database In literature

(full text)
Direct relation
(abstract)

Dysferlin Yes Yes Yes

Titin Yes Yes Yes

Filamin C Yes Yes Yes

Alpha-actinin No Yes Yes

Calpastatin No Yes Yes

IkappaBalpha Yes Yes Yes

Myosin light chain 1 No Yes No

Alpha-spectrin Yes Yes No

Filamin A No Yes No

Ezrin No Yes No

Vinexin No Yes No

Talin No Yes No

Epsilon-sarcoglycan No No No

Beta-parvin No No No

Predicted PPIs



Defining characteristics:
– Pages are easily created and updated
– Any registered user can edit
– Results of work are immediately visible and attributed to 

the user
• there is no official review of modifications

The Million Minds Approach: Wiki technology   
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Add predicted interactions to the appropriate concepts for review



Colleagues with interest in Calpain-3 



Alert people to new predictions



View individual publication record



Predict associations

Knowlet
Literature

Protein A

Database Adoption

Update

Wiki Relations
WikiProf

Expert Challenge

Expert comments

WikiProf



New technologies generate new ideas
• Facilitate social networking
• Easily present scientific identity
• Opportunity to participate
• For a WikiProf to work

• Dedicated community
• Incentives
• Easy to use system



Access Knowlet Space and WikiPeople

• Knowlet Space: www.wikiprofessional.org
• WikiPeople (demo only, edits not saved): 

http://proteins.wikiprofessional-staging.org/
• Publications: www.knewco.com
• Email: chichester@knewco.com
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