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BioBridge - a European Project for 
System Biology based Medicine

ÅñIntegrated Genomics and Chronic disease Phenotypes:

modelling and simulation tool for cliniciansò

Å7 partners from academia, clinic and industry 

ÅMechanisms of COPD, cardiovascular diseases and 

diabetis

ÅChronic systemic inflammation as common disease 

mechanism?

Å Biomarker guided diagnosis and therapy suggestions

Å Simulation based phenotype analysis, diagnosis and 

therapy

ÅTranslational Medicine and Systems Biology



Knowledge Management Tutorial

ÅWhy manage and integrate data?

ÅChallenges 

ÅStrategies

ÅUsing the BioBridge integration for inference



The gap between information and 
knowledge of value widens



Applications for 
Knowledge Management

Åòé it is of paramount importance to concentrate on the
creation of necessarycomputational tools to provide a 
streamlined and standardized framework for handling and
sharing large quantitative data setsefficiently.ó 
(Henney and Superti-Furga)

ÅJudge biological significance of statistical data analysis

ÅAdapt general models to specific environments

ÅConnecting different levels of knowledge (molecular, 

physiologic, clinical) is a prerequisite for a translational 

approach to research

ÅUnderstanding complex phenotypes on a molecular level 

requires computational modelling and simulation based on 

specific environments
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Challenge òConnecting the Dotsó

ÅJoining different levels of 

information in a system 

requires objects highly 

connected in different 

scientific fields

ÅSuitable object types are e.g. 

genes, compounds and 

phenotypes



Challenge òSemantic mappingó

ÅMapping entities e.g. genes from different sources 

(Genbank ID, KEGG ID, Literature name)

ÅMapping descriptions e.g. cancer - blastoma by 

using controlled, structured vocabularies

ÅNavigating the network resulting from data 

integration and mapping, providing suitable sub-

networks to answer questions

ÅReporting exactly all significant parts of the sub-

network answering the question



Data integration strategies

ÅData warehouse

Áduplication of data

Ásynchronisation with original source

ÅData federation

Ámapping of objects between different 
sources

ÅRelational database

Ádata organisation and access not intuitive

ÅObject oriented database

Áintuitive data organisation but technically 
challenging



Nature Reviews Cancer 4

Concept - In-Silico Knowledge 
Representation



Concept - In-Silico Knowledge 
Representation

Nature Reviews Cancer 4

Á Flexible and semantically rich network representation of 
biomedical knowledge which is open to accommodate any type of 
entities and metadata

Á The knowledge network is the central access point for all relevant 
resources: ñKnowledge Inventoryò



ñKnowledge is the awareness of validated interconnection 
of details, which, in isolation, are of lesser valueò

BioXM Knowledge Management  
- Concepts -
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ñKnowledge is the awareness of validated interconnection 
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User-defined Object-Types
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ñKnowledge is the awareness of validated interconnection 
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Configurable Relation-Types
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ñKnowledge is the awareness of validated interconnection 
of details, which, in isolation, are of lesser valueò

Configurable, structured Annotation

BioXM Knowledge Management  
- Concepts -



ñKnowledge is the awareness of validated interconnection 
of details, which, in isolation, are of lesser valueò

Generic support for multiple ontologies
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ñKnowledge is the awareness of validated interconnection 
of details, which, in isolation, are of lesser valueò

BioXM Knowledge Management  
- Concepts -

Mapped public databases



The BioXM system



BioBridge: on-the-fly queries
retrieve context specific sub-network
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Context specific Sub-Networks



BioBridge data integration

BioXM

1. Browse and query existing integrated networks

3. Report aspects of your knowledge in multiple ways

2. Extend network with your data and knowledge

4. Build models and analyse data using R/ByoDyn/Galgo/IsoDyn/MathModelica
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Graphical support for modeling 
semantic networks

Example:

sub-network defining 

metabolic pathways



Reports ðviewing an individual Object



é another View



.. and another - visual browsing of 
Medication, Disease and Experiments



.. and another - visual browsing of 
Medication, Disease and Experiments



.. and another - visual browsing of 
Medication, Disease and Experiments



Tables - viewing Object Collections 

Example: 

Disease-Compound 

relations



Connecting different sources

Example: 

Literature derived 

tissue specific FAS 

pathway + CTD



Example: 

Literature derived 

tissue specific FAS 

pathway + CTD

Connecting different sources



Example: 

Literature derived 

tissue specific FAS 

pathway + CTD

Connecting different sources



Validation of interconnection CASP10 -
Tetrachlorethene, evidence from CTD



Validation of interconnection CASP10 -
Tetrachlorethene, evidence from CTD

3472561



Visualise data

Example: 

ñType II diabetes 

mellitus pathwayò ï

Expression Het Map 

(report label) and 

Cluster number 

(color)
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