Database Integration for the Simulation of Metabolic Network Control

A. Freier, R. Hofestädt, M. Lange and U. Scholz

Institute of Technical and Business Information Systems Otto-von-Guericke-University Magdeburg P.O. Box 4120, D–39016 Magdeburg, Germany E-mail: {freier|hofestae|mlange|uscholz}@iti.cs.uni-magdeburg.de Tel.: ++49-391-67-11291 Fax: ++49-391-67-12020

Today, biotechnology needs new methods to make use of the existing scientific results. Referring to molecular biology, there are lots of specific databases available by the WWW, followed by already implemented methods to query and analyse the contained data. To cover the very complex procedures of metabolic networks as we try to do it in our MARGBench project, it’s finally necessary to access multiple databases. In our project we use fundamentals of the federated database approach [Con97] combined with modern internet programming technology to solve this task.

Our prototype called MARGBench^1 has been developed to logically integrate distributed molecular data from different databases. The application MetabSIM, a discrete simulation environment, is a reference application to show the functionality of MARGBench. The architecture consists of the three main components BioDataServer, MargBench-Factory and MargBench-Browser. The BioDataServer is the core of the system and is connected to the component databases by specialized database adapters. The seperate adapters can be manufactured automatically by an adapter-generator for flat/semi-structured files, multiple typs of database systems and internet information systems. After processing the adapters, they can be bound to the BioDataServer at runtime. The BioDataServer manages user-defined integrated schemes. Here the user describes, which spectrum of data should be extracted from every adapter. The BioDataServer accepts SQL-statements to query the data. The simulation environment MetabSIM has been designed to simulate metabolic networks and bases on formal languages [HM95, HS98]. In MetabSIM the discrete states of cellular compartments are expressed by mixtures of substrates. The states are called configurations. The step from one configuration to a following (derivation) is defined by a rule-set, where each rule describes a biochemical and metabolic process.

References

[Con97] S. Conrad, Föderierte Datenbanksysteme: Konzepte der Datenintegration, Springer-Verlag, Berlin/Heidelberg, 1997.

[HM95] R. Hofestädt and F. Meinecke, Interactive Modelling and Simulation of Biochemical Networks, Computers in Biology and Medicine 25 (1995), no. 3, 321–334.

[HS98] R. Hofestädt and U. Scholz, Information Processing for the Analysis of Metabolic Pathways and Inborn Errors, BioSystems 47 (1998), no. 1–2, 91–102.

1This work is supported by the German Research Council (GFG)