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(Tks5-dependent formation of circumferential podosomes mediates cell-cell fusion)

Abstract: Multinucleation of osteoclasts during osteoclastogenesis requires
dynamic rearrangement of the plasma membrane and cytoskeleton, requiring
numerous previously characterized factors. However, the mechanism underlying
osteoclast fusion remains obscure. Here, we show that the adaptor protein Tks5
functions as part of the fusion machinery downstream of PI3-kinase and Src in
osteoclasts. Tks5 expression was induced during osteoclastogenesis, and reducing
its expression impaired both formation of circumferential podosomes and
osteoclast fusion without altering differentiation. Tyrosine phosphorylation of
Tks5 was reduced in Src’- osteoclasts, likely accounting for defects in podosome
organization and multinucleation seen in these cells. Circumferential podosome
formation in B16 melanoma cells in the presence of RANKL, TGFB and
TNFa also required Tks5 phosphorylation. Co-culture of B16 melanoma cells
with osteoclasts in an inflammatory milieu promoted increased formation of
melanoma-osteoclast hybrid cells. Our results revealed a previously
unappreciated regulation of Tks5 in both circumferential podosome formation
and cell-cell fusion.
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