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Current Research

Our research objective is to decipher molecular
mechanisms that regulate dynamic interactions in
intracellular signaling networks and thereby control
cellular decisions. When these control
mechanisms fail cancer and other diseases arise.
Signal transduction in intracellular networks
comprises the transmission of information from cell
surface receptors to the nucleus where the activity
of genes is regulated. To elucidate key regulatory
mechanisms it is not sufficient to identify the
network components but rather essential to
understand the dynamic behavior. In close
collaboration with modeling partners we are
following a systems biology approach and
combine quantitative data with mathematical
models to investigate alterations in signaling
networks that promote the onset of cancer. As an
examle we are stuying cellular decisions in
hematopoietic and hepatocellular cells. The data-
based mathematical models enable rapid testing
of hypotheses, the targeted design of experiments
and the prediction of steps most suitable for
intervention. Thereby our approach can contribute
to a more rapid development of effective anti-
cancer therapies.
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Future Projects and Goals

The aim of the group is to understand
molecular mechanisms determining
cellular decisions, cell-context specific
effects and predict targets for efficient
intervention to  correct  alterations
promoting tumor formation. Future projects
are to generate time-resolved and
spatially-resolved quantitative data for
multiple signaling pathways to extend our
data-based mathematical models wirh the
aim to capture cross-talk of signaling
pathways and to identify general building
principles.
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Cross-talk of signaling through the interleukin (IL)-6
rececptor and the transforming growht factor (TGF)beta
receptors is schematically depicted.



