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Receptor activator of NF-kB ligand (RANKL), a TNF family molecule, and its receptor RANK are key regulators of

osteoclastogenesis. Aberrant expression of RANKL explains why autoimmune diseases, cancers, leukemia and
periodontal disease result in systemic and local bone loss. In particular, RANKL is the pathogenic factor that cause bone
and cartilage destruction in arthritis. Inhibition of RANKL function by the natural decoy receptor osteoprotegerin or RANKL
antibody prevents bone loss in postmenopausal osteoporosis, cancer metastases and arthritis. Bone homeostasis depends
on the coordination of osteoclastic bone resorption and osteoblastic bone formation in hypoxia condition. Hypoxia inducible
factor (HIF)-1 is as a key transcriptional mediator of the hypoxic response in eukaryotic cells. Osteoclasts also are ideally
situated in bone to sense oxygen tension and respond to hypoxia by activating the hypoxia inducible factor pathway.
RANKL induces osteoclast differentiation through activating a transcriptional programme mediated by the master
transcription factor nuclear factor of activated T cells (NFAT) cl. Although it is well accepted that NFATc1 is important for
osteoclasts, little is known about the molecules directly regulated by NFATcl during osteoclastogenesis. To provide
evidence that HIF regulates osteoclastogenesis, we constructed mice lacking HIF-1a in osteoclasts and analyzed bone
structure. Moreover, to gain insight into the transcriptional profiling of NFATcl-regulated gene expression, we compared
the transcriptome of NFATcl-deficient osteoclast progenitors to that of wild-type cells upon RANKL stimulation.
Genome-wide Affymetrix GeneChip analysis revealed that NFATc1 regulate the expression of a wide range of genes that
are associated with osteoclast fusion and bone resorption. Collectively, these studies suggest that a transcriptional
programme implemented by NFATcl and HIF-1 establish osteoclast lineage during differentiation and its functional

competence.






