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FLCN protein has essential roles in a variety of biological phenomena through the regulation of cellular
metabolism, proliferation and differentiation. By analyzing Flcn knockout mice and an osteoclast precursor cell
line RAW264.7, we have clarified that Flcn strictly regulates mitochondrial biogenesis and purine metabolism.
Furthermore, we have demonstrated that Flcn has a fundamental role in the regulation of osteoclastogenesis
through the modification of purinergic signaling. The specific findings are listed below.

1: Flcn deficient osteoclast precursor cells display higher sensitivity to RANKL, a cytokine which stimulates
osteoclastogenesis. As a result, Flcn deficient knockout mice demonstrate severe osteoporosis.

2: Flen strictly regulates osteoclastogenesis by regulating nuclear translocation of the transcription factor Tfe3.
3: Activation of Tfe3, caused by loss of Flcn, upregulates mitochondrial biogenesis by transcribing the
mitochondrial master transcription factors Pgcla and Pgclp.

4: Tfe3 regulates purinergic metabolism as well as oxidative phosphorylation.

5: Alteration of cell metabolism by Flcn-Tfe3-Pgcla/p axis causes elevation of cellular purine metabolites and
activates the purinergic signaling pathway.

6: Activated purinergic signaling caused by the alteration of Flcn-Tfe3-Pgcl a/p axis increase cellular cAMP
and accelerates osteoclastogenesis.

These findings are reported in a manuscript, submitted to the “Journal of Bone and Mineral Research”, and
reviewed with favorable comments. The revised manuscript with several new additional data has just been
submitted.




