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Abstract: Osteoclasts are bone-resorbing cells that are derived from hematopoietic precursor cells and require macrophage-colony
stimulating factor and receptor activator of nuclear factor-xB ligand ( RANKL) for their survival, proliferation, differentiation and
activation. The binding of RANKL to its receptor RANK triggers osteoclast precursors to differentiate into osteoclasts. This process
depends on RANKL-RANK signaling, which is temporally regulated by various adaptor proteins and kinases. Here we summarize
the current understanding of the mechanisms that regulate RANK signaling during osteoclastogenesis. In the early stage, RANK
signaling is mediated by recruiting adaptor molecules such as tumor necrosis factor receptor-associated factor 6 ( TRAF6) , which
leads to the activation of mitogen-activated protein kinases ( MAPKs) , and the transcription factors nuclear factor-kB ( NF-kB) and
activator protein-1 ( AP-1). Activated NF-kB induces the nuclear factor of activated T-cells cytoplasmic 1 (NFATcl ), which is the

2+

key osteoclastogenesis regulator. In the intermediate stage of signaling, the co-stimulatory signal induces Ca”" oscillation via

2+

activated phospholipase Cy2 (PLCy2) together with c-Fos/AP-1, wherein Ca " signaling facilitates the robust production of
NFATcl. In the late stage of osteoclastogenesis, NFATc] translocates into the nucleus where it induces numerous osteoclast-specific
target genes that are responsible for cell fusion and function.
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T N ERIE.

T AR 20 Jl 5 5 P 85 R B 1 ( DC-STAMP) (¥
WLIR T E W B A7 Atp6v0d2 Fl c-Sre JIEH) Tks5 %5 JL
FE OS5 0B 40 M 1R 0 Al G H 3R I8 52 NFATel
5 PU. 1 /IR B JEAH G s R (MITF ) i e-Fos 1Y
¥, DC-STAMP it g 8 /N L3R B K A B2 A9 B B
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TR X— R BB A0 M RS Rl AR
RERE 7 e JL P-4l B A B, AT AR S2E T ) 62 975 46 A
AR S BETE PN B4 240 S A AL 3R A5 S T 2% 9 R A
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