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Mechanism of V-ATPase-mediated positioning of lysosomes and microtubules
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Bone resorption by osteoclast requires lysosome trafficking to plasma
membrane. We found that a3 isoform of proton-pumping V-ATPase is essential for the lysosome

trafficking and osteoclast-characteristic localization of microtubules. Furthermore, we demonstrated
that a3 specifically interacts with GDP-bound Rab7, small GTPase involved in lysosome trafficking,
and Rab7 is not localized to lysosomes in a3-knockout osteoclast. These results suggest that a3
recruits Rab7 to lysosome via its interaction with GDP-bound Rab7. We revealed that acidification by

V-ATPase is necessary for localization of GTP-bound Rab7 to lysosome. We also showed that V-ATPase
induced during osteoclast differentiation is inactive when osteoclasts were cultured on plastic
dish, suggesting the mechanism for activation of V-ATPase after adhesion to bone.
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