BlO:&isEss 0l ruHH BiOInSyS: Development of Biofilm Inhibitors
ENGINEERING . USing a Systems Biology Approach

Coordinator: Prof. Dr. An-Ping Zeng (systems biology)
Prof. Dr. Irene Wagner-Ddbler (microbiology)
Team at TUHH: Prof. Dr. An-Ping Zeng, Dr. Jibin Sun, Dr. Wei Wang
Project term: 2008 — 2011
Financed by: BMBF "Medical systems biology - MedSys"
Description:
. . . .. WP1 (Sun/Blocker)

This project aims at obtaining a e::gn?:sn;inndga;c:;qﬁ‘?;atri;ﬁon]
systems level understanding of ’ ° AN
biofilm inhibition by small molecules to e WP11 (Voco)
develop new anti-biofilm drugs which > { Rever ) } Coupling Carolacton to
are not toxic and thus could be applied © regulatory network Y
for preventive medicine. 2 / ([ weio(schulz) )

© Chemical synthesis and
Specifically, we first focus on the g ( WP3 (Zeng) d L modification of Carolaton
recently discovered biofilm inhibitor = e e Systems ) I
Carolacton, a secondary metabolite ‘g ~ biology S WP9 (Apel/Conrads)
from the Myxobacterium Sorangium g o A imioa aspects

. . et . . 'd 2 A
cellulosum, ~ which inhibits  biofilm 3 WP4 (Kremling) I 4
formation of the caries bacterium O et serang WP (Conrads/Apel)
Streptococcus mutans at nanomolar - At gt
concentrations. Reverse engineering of \ N 7 -
regulatory networks from functional WP7 (Wang/Zeng) WP (Wagner-Dsbler)
genomics data will be applied to reveal metabalomic analyses Biofim modeling
the molecular targets and the underlying
metabolic and regulatory networks WP5 (Wagner-Débler)
attacked by this promising biofilm it
inhibitor. Dynamic modelling will be done
on key pathways or networks (such as Data generation and experimental validation
quorum sensing) to obtain more detailed Figure 1. The workpackages and their interaction
mechanistic and kinetic information
about the efficacy of the inhibitor. The .
study will be expanded to clinical Table 1. The project partners
isolates of Streptococci and to other Prof. Dr. Christian Apel RWTH University Hospital, Aachen
b!ofllm form|ng bacteria important for Dr. Helmut Blocker HZI-Helmholtz Centre for Infection
diseases in the human body. Total Research, Braunschweig
synth§S|s a.n.d . hypothesis drlve.n Prof. Dr. Georg Conrads RWTH University Hospital, Aachen
chemical modification of Carolacton will _ _
be done to optimize the inhibition Dr. Andreas Kremling Max Planck Institute Magdeburg
activity, and to couple it to clinically Prof. Dr. Stefan Schulz TU Braunschweig
relevant material, e.g. implants, tubes, Dr. Jibin Sun TUHH
and tooth fillings, which will be tested in Prof. Dr. Irene Wagner- HZI (coordinator, microbiology)
animal models. Dobler
Dr. Wei Wang HZI
Prof. Dr. An-Ping Zeng TUHH(coordinator, systems biology)

References

F. He, A. P. Zeng (2006) In search of functional association of genes from time-series microarry expression data by a new
method based on change trend and expression levels of genes. BMC Bioinformatics. 7:69

H. Ma, A. P. Zeng (2003) Reconstruction of metabolic networks from genome data and analysis of their global structure for
various organisms. Bioinformatics. 19: 270-277

J. Sun, R. Daniel, I. Wagner-Débler and A.-P. Zeng (2004) Is autoinducer-2 a universal signal for interspecies communication? A
comparative and phylogenetic genomic analysis of the synthesis and signal transduction pathways. BMC Evolutionary
Biology, 4:36.

J. Sun, X. Lu, U. Rinas, A. P. Zeng (2007) Metabolic pecularities of Aspergillus niger disclosed by comparative metabolic
genomics. Genome Biol. 8:R182

Contact: Prof. Dr. An-Ping Zeng

Institute of Bioprocess and Biosystems Engineering, Hamburg University of Technology.
Denickestrasse 15, D-21073 Hamburg, Germany.

Phone: +49-40-42878-4183 Email: aze@tuhh.de Web: www.tuhh.de/ibb

Drug development



