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System Biology for Health 
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Data Integration

ÅDefinition of data integration: 

the process of combining information, residing at different 

resources, to provide the user with a unified view of these 

data for enabling the possibility to achieve real knowledge

.
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Data Integration

ÅData integration is an essential task to accomplish in order 

to achieve a view of the biological knowledge as much 

complete as possible in emerging fields such as 

bioinformatics and systems biology.

ÅThe integration of biological knowledge in the systems 

biology field is related to different levels, such as 

genomics, transcriptomics, proteomics and network 

interactions. 

ÅSuch data integration is crucial in order to support the 

mathematical modelling and the computer simulation of 

biological pathways
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Data Integration

ÅThe data integration can be described on three levels of 

complexity:

ïthe first layer is the integration of information from 

heterogeneous resources by collecting data between different 

database to allow an unified query schema; 

ïthe second layer consists in the identification of correlative 

associations across different datasets, generally using ontology

support, to provide a comprehensive and coherent view of the 

same objects in light of different data sources; 

ïthe third layer is mapping information gained about interacting 

objects into networks and pathways that may be used as basic 

models for the underlying cellular systems. 
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SysBio-Gateway Tools framework

ÅThe SysBio-Gateway tools framework are  implemented for 

the following main purpose:

ïSimulation of Ordinary Differential Equation to solve the 

mathematical models based on Xppaut program.

ïIn silico parameter values estimation to develop new cellular 

system biology models.

ïVisualization of the Protein structure and the correlated Connolly 

surfaces.

ïAnalysis of protein-protein interactions network (search for the 

first neighbourhood, search for shortest path and common 

annotations)

ïModelling the protein mutant starting from Single Nucleotide 

Polymorphism data based on Modeller program.

ïImage processing oriented to support tissue microarray analysis.
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SysBio-Gateway Tools framework

ÅThe global optimization algorithm relies on an evolution 

strategy for solving the uncertainty of parameters values:

ïThe system accepts as input a ODE based model (formatted as 

plain text or encoded in the SBML standard) and the 

experimental data and outputs the best fitting parameters.

ïDuring the computation candidate solutions of separated 

evolution processes are swapped every k iterations thanks to a 

relational database.
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SysBio-Gateway Ontology

ÅThe databases developed in the frame of SysBio-Gateway 

are enriched by the ontological integration.

ïThe ontology used concern all levels of molecular biology, from 

genes to proteins to pathways, tissues and diseases aspects. 

ïAs example, we used Gene Ontology (GO) for genes annotation 

and KEGG Pathway Ontology (derived from the hierarchical 

organization of KEGG pathways) for biological networks. 

ïOntology provides not only the availability of a commonly 

accepted vocabulary, which facilitates data sharing and 

information querying, but also increases the performance of 

statistical and analytical studies. 
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SysBio-Gateway Ontology

ÅGene Ontology example

ïDifferent genes and gene products are related to the ontology 

terms through different evidences (i.e.: Inferred from Experiment, 

Inferred from Sequence or Structural Similarity, Inferred from 

Electronic Annotation)

ïóis_aô is the relation that characterizes the link among parents 

and children. Other important relations exist, such as ópart_ofô 

and óregulatesô.
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