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Current Research

The central objective of our division is to understand
the complex molecular mechanisms that have evolved
in the regulation of signaling networks and how these
impact on cancer development, metastasis, and drug
resistance. To this end, we generate and maintain
resources for large-scale experimentation, apply high-
throughput functional genomics and proteomics
technologies, and analyze candidate genes using in
vitro as well as in vivo systems. Effects of perturbations
(gene gain- and loss-of-function, mMiRNA, drugs)
imposed on the signaling processes are experimentally
tested and then computationally modeled. This
generates mechanistic knowledge that is exploited to
identify new diagnostic and prognostic markers as well
as to develop novel strategies for therapeutic
intervention. Along these lines our major focus is on
breast cancer, where we investigate protein and non-
protein factors that are involved in the progression of
different subtypes via their activities in interrelated
signaling networks

Future Projects and Goals

We have already seen from our current data that
signaling is not regulated in isolated pathways but
rather in complex networks. Therefore, in the future we
will investigate the impact individual perturbations have
in a variety of cellular pathways and at different levels
(DNA, RNA, protein, metabolite, ..., phenotype). This
should provide us with a better understanding of the
connectivity in multi-layer interaction systems.
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Such information will be inevitable, for example, to
identify strategies that should help to overcome drug
resistance

While much of our current knowledge is based on in
vitro experiments we need to validate findings in vivo in
order to prove their relevance. To this end, we will
generate and test animal models and challenge our
hypotheses with patient samples. Collaborations to this
end have been established.
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