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Reverse Engineering strategies for reconstructing b iological
networks from omics data
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CONCEPTUALITY:

- To construct qualitative and quantitative in-silico models (reconstructed networks) of biological
systems using integration of omics data (transcriptomics, proteomics, metabolic datasets)

- Such reconstructed networks can then be used for simulating the behaviour of the biological
system to different biochemical conditions such as drug treatment, environmental and genetic
perturbations.
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POTENTIAL APPLICATIONS:
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CURRENT APPLICATION AREA: Reverse Engineering the genetic network of the caries
causing pathogen Streptococcus mutans in response to the biofilm inhibitor Carolacton.
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Understanding context-dependent and condition-specific regulatory relationships at the gene level is § dental care materials H
vital for uncovering the pathogenicity, adaptability and resistance mechanisms of pathogens. Such an g P EE&
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orchestrated by a foreign molecule or drug. The aim of this work-package of the BiolnSys project is to -% i Gt 3
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in response to the biofilm inhibitor Carolacton. Dental plague is an extremely complex biofilm E clinical aspects a
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key role in plague biofilms. The transcriptomic response of S. mutans to Carolacton was measured using and quorum sensing ‘ Toae expansintosowr
microarrays and the data subsequently used for making functional and regulatory inferences from the
Carolacton-specific response network. The network was referred from the microarray-based WPT (Wang/Zeng) WPG (Wagner-Dbler)
transcriptomic data by using a unique reverse engineering method (Trend Correlation Method) metabalomic analyses xperimants
developed by our group. This work comprises the top-down data-centric approach of the BiolnSys WP5 Wagner-Dablor)
project’s modelling framework which provides the experimental framework with hypotheses for further Functional genomics.
testing and verification. - -
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