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A novel regulation of farnesyl diphosphate synthase (FDPS) on the activity of Cl-
extrusion In osteoclasts
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Farnesyl diphosphate synthase (FDPS) have well known to be inhibited by
nitrogen-containing bisphosphonates, leading to suppression of bone resorption in mature osteoclasts.
However, little is known whether FDPS regulate directly the extrusion activity of CIC-7 CI- transporters
(CIC7) in mature osteoclasts. FDPS was associated and colocalized with CIC7 in mouse osteoclasts and HEK
cells coexpressing FDPS and CIC7. Extracellular acidification induced outwardly rectifying Cl- currents
(acid-induced CI- currents) and decreased intracellular Cl- concentration ([CI-]i) associated with CIC7
in osteoclasts. Zoledronic acid, FDPS inhibitors suppressed the acid-induced CI- currents and [CI-]i
reduction. In transgenic mice overexpressing with FDPS (FDPS Tg-mice), bone mineral density significantly
decreased with elevation of the bone resorption parameters. The results suggest that FDPS may contribute
to regulate the bone resorption activity, especially the CIC7 activity in mature osteoclasts.
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