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Project description
In the bone microenvironment, breast cancer cells severely alter the balanced osteoblast-
dependent bone formation and osteoclast-mediated bone resorption. Although the vicious
cycle of bone metastasis is an established interaction between the cancer cells, osteoblasts
and osteoclasts, more insights into the cellular and molecular mechanisms of the interaction
between breast cancer cells and bone cells within the bone microenvironment and the
process of cancer cell colonization into bone are needed. In this project, we aim to explore
novel mechanisms of breast cancer colonization into bone and intend to further characterize
the interactions of circulating tumor cells (CTCs) and disseminated tumor cells (DTCs) with
the bone microenvironment. In addition, the emerging mechanistic data may provide the
opportunity to establish a novel approach for targeting bone metastases. The project is
based on our preliminary work demonstrating that the homeodomain protein TG-interacting
factor 1 (Tgif1) is a novel regulator of osteoclast function and bone resorption. The
underlying hypothesis of this project is that Tgif1 affects the cellular cross talk in breast
cancer-induced pathological bone remodeling and may serve as a therapeutic target to
reduce osteolytic bone disease. By combining in vitro experiments, innovative in vivo studies
and patient samples we aim to investigate the role of Tgif1 in cancer-induced bone
destruction in vitro and in vivo. Furthermore, we propose to target Tgif1 by microRNA
(miRNA) replacement therapy and to analyze the miRNA-Tgif1 signaling in breast cancer
patients. The results of this research project will expand our knowledge on the mechanisms
of breast cancer metastases to bone and disease progression.

Expertise
We have established various syngeneic and xenograft models to investigate breast cancer
growth, metastasis and cancer-induced bone destruction. In addition, we have profound
expertise in bone histology, histomorphometry and bone imaging using in vivo and ex vivo
uCT (viva80, Scanco).
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