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Introduction

The EU BioBridge project approaches complex phenotypes on a molecular level which

requires computational model

ling and simulation based on specific environments.

Az partners from academia, clinic and industry

disease (COPD), cardiovascular diseases

and diabetes

Achronic systemic inflammation as common

disease mechanism?
lomarker guided diagnosis
suggestions
Asimulation based phenotype
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Why Knowledge management?
A]udge biological significance of statistical data analysis
AAdapt general models to specific environments

AConnecting different levels of knowledge (molecular, physiologic, clinical) Is a
prerequisite for a translational approach to research

What are the challenges?

\ Aloining different levels of information in a system requires
andothers... Lol . /’/ objects highly connected in different scientific fields
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answering the question

Object oriented semantic mapping and dynamic reporting
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Information can be searched, represented and reported in multiple ways

Tabular reports associate objects with dynamically

defined information here heatmap, cluster and
expression value
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Literature derived tissue specific FAS
pathway integrated with gene-compound
data from the Comparative Toxicogeno-

mics Database
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A sub-network of genes, compounds
and disease associations derived for
an initial gene list
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Integrating COPD specific molecular networks, clinical and experimental data

The BioBridge BioXM instance integrates COPD B R uman Genome
' ' ' Metabolic React
directly or _by interfacing) Verhole GDS1436 Resctome
20 public databases Lactate 6 OMIM

e KEGG Pathways
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BioRS Search and Retrieval
] ©

10 ontologies
A80 793 genes (30 246 human, att
27 237 mouse, 23 310 rat) m
307 pathways LSGraph Textmining
A78 528 compounds h
525 474 protein interactions
666 313 connections overall in the knowledge network
AThe entire Gene Expression Omnibus and BioModels databases
loBridge internal clinical and experimental data (expression, metabolomics and
proteomics)

ABioBridge literature-mining derived molecular networks for COPD, cardiac disease,
chronic systemic inflammation, diabetes and lung and muscle specific signalling sub-
networks.

Aliterature derived exercise and COPD { }
specific kinetic and metabolic data =

athematical models and probabilistic
networks generated within the BioBridge
project

BioXM

Partial view of the
BioBridge BioXM
data model

Extracting sub-networks of integrated information for modelling and simulation

Context specific sub-networks such as the muscle specific remodelling pathways are
Integrated with the corresponding experimental data. Data analysis such as principal
component analysis (PCA) for pathways or seed based network inference find and extend
molecular networks affected by condition and treatment

Pathway PCA
analysis

Close-up visualises
impact of individual
gene to PCA
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Conclusion

The BioXM knowledge management system,
Integrated into the BioBridge portal, provides
the multi-level knowledge, data integration

and retrieval required to model complex pheno-
types such as COPD and to iteratively improve
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Components | Protein: & pyruvate dehydrogenase (lipoamide) alpha 1 [Homo sapiens]

GO: [0 GO:0004739 pyruvate dehydrogenase (acetyl-transferring) activity
[0 GO:0005739 mitochondrion

[0 GO:0006084 acetyl-CoA metabolism

\ [0 GO:0006096 glycolysis
S B M L Brenda enzymatic data
1.2.4.1 Pyruvate dehydrogenase (acetyl-transferring)
Object: [11.2.4.1 Pyruvate dehydrogenase {(acetyl-transferring)
| Brenda Attributes
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ECnumber: 1.2.4.1
Attribute: REACTION
Value: pyruvate + [dihydrolipoyllysine-residue acetyltransferase] lipoyllysine = [dihydrolipoyllysine-residue
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s Remark: two-step reaction: thiamine diphosphate dependent decarboxylation of pyruvate to 2-hydroxyethylidene-thiamine
diphosphate and subsequent reductive acetylation of lipoic acid residues bound to the dihydrolipoamide
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modelling and simulation ata analysis Experimental concentration/activity J\%z
\ pro babilistic inferenc e) Experiment data entry for phosphofructokinase, muscle [ H,C
oH
Concentration or Activity: 53.2 cOn0z2
Unit micromol/min/g muscle
Standard deviation: 9.8
Range:
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