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Project description 

Bone metastases from breast cancer affect 65% to 80% of patients and more than 80% of 
patients with multiple myeloma (MM) develop bone metastases. Both breast cancer and MM-
derived bone metastases are osteolytic and generation of metastases is mediated by the 
formation and activation of mature osteoclasts from precursor cells of the myeloid lineage. It 
appears that there is a complex crosstalk between tumor cells and the bone 
microenvironment providing a variety of growth factors for cancer cells and osteoclastic 
factors, which are either secreted by the cells of the microenvironment or released from the 
bone matrix as a consequence of osteoclast-mediated bone resorption. In this regard, 
inhibition of TGF-ß and Activin A, both members of the TGF-ß superfamily, suppress 
osteoclastic bone resorption in mouse models of multiple myeloma and breast cancer, 
indicating an important role of these factors in bone metastases. In this context, we have 
recently discovered that myostatin, another member of the TGF-ß superfamily, strongly 
enhances osteoclast development and that deficiency or inhibition of myostatin highly 
ameliorates disease severity and in particular bone erosion in arthritic mice. We 
hypothesize, that myostatin participates in the interactions of tumor cells with the 
bone microenvironment, promoting osteoclast development and thereby bone lesions. 
To investigate the role of myostatin in bone metastases, myostatin will be inhibited in two 
syngeneic and two xenograft models for both breast cancer and MM and the formation of 
bone lesions will be evaluated. In addition to the in vivo analyses, the role of myostatin in 
tumor/stromal/bone cell interactions will be investigated in coculture experiments and direct/ 
indirect effects of tumor cells on osteoclast differentiation and activity will be examined. This 
project will provide new insights into the formation of tumor-induced bone lesions and may 
facilitate the development of novel treatment strategies to prevent the development of 
osteolytic lesions in myeloma and breast cancer metastases. 
 
Expertise 

In vivo quantification of osteoclasts and bone erosion by TRAP staining, µCT and 
histomorphological analyses. 
Assays for quantitative analysis of osteoclast development and activity in vitro (TRAP, Live 
cell Imaging, pit formation). 
Quantification of osteoclast markers and signaling pathway analyses during 
osteoclastogenesis (Smad, MAPK, NFAT, NFB).  
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