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Abstract: 
Bone is one of the most common sites of breast cancer metastasis. Recent studies have shown that almost 90% of human breast tumors produce bone sialoprotein (BSP), a protein normally found only in mineralized tissues. We have recently found that BSP and receptor activator of nuclear factor kB ligand (RANKL) synergistically induce osteoclastogenesis and bone resorption and decrease apoptosis of osteoclasts. While BSP is thought to play an important role in bone metastasis of malignant tumors, there is no evidence confirming that BSP is directly responsible for osteolytic metastases.

The objective of this study is to determine the role of BSP overexpression in osteolytic metastasis in vivo by using a homozygous transgenic mouse line that constitutively overexpressed mouse BSP cDNA driven by an osteoclast specific cathepsin K (CtpsK) promoter. 
We first generated the BSP overexpressing transgenic mice in which the BSP gene is driven by a promoter of osteoclast specific gene cathepsin K.  Southern hybridization and PCR confirmed the integration of CtpsK/BSP chimeric gene into the mouse genome.  An elevated level of expression of BSP in bone tissue and osteoclast cells was detected. RANKL induced osteoclast differentiation from bone marrow-derived monocytes/ macrophages and bone resorption were significantly greater in CtpsK/BSP transgenic mice than wild-type mice (P<0.05). Compared to wild-type mice, 6-week-old CtpsK/BSP mice had reduced trabecular bone volume (BV/TV%), cortical thickness (Ct.Th), and bone mineral density (BMD).  Using an in vivo bone metastasis model and the real-time IVIS Imaging System, we found that 9 of 10 CtpsK/BSP mice that were injected with 4T1 murine breast cancer cells (1x105, labeled by luciferase reporter) developed large osteolytic bone lesions     3 weeks after injection. In contrast, only 4 of 9 wild type mice had lesions in their hindlimbs. The lesion area was significantly larger in CtpsK/BSP mice than in the controls as determined by X-ray, gross and histological analyses.  It was found that targeted BSP overexpression in osteoclasts could activate the master regulator of osteoclastogenesis nuclear factor of activated T cells (NFAT)-2 and increased the mRNA expression of other differentiation markers such as cathepsin K or TRACP. We conclude that BSP is a mediator of osteolytic metastasis of malignant tumors through the induction of osteoclast activity, which provides the molecular basis of and treatment for bone destruction associated with osteolytic metastasis.
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