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Mechanism for organelle trafficking in which proton-pumping ATPase is involved
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Osteoclasts tightly attach bone surface and secrete lysosomal enzymes to
digest bone. We examined functions of V-ATPase a3 isoform in anterograde trafficking of osteoclast
secretory lysosomes. We found that lysosomal a3 isoform binds and recruits Rab7, a regulator of
lysosome trafficking, and Monl-Cczl, GEF (guanin nucleotide exchange factor) for Rab7, which
triggers lysosome trafficking. We also found that acidic conditions formed by V-ATPase is required
for lysosome trafficking. When exogenously expressed, al and a2 isoforms partially compensated the
a3 functions in a3-knockout osteoclasts. We characterized a3 mutants found in osteopetrosis
patients. Furthermore, our comprehensive analysis of interaction between a isoforms and Rab proteins

revealed that a2 interacts with Rab27, a regulator of insulin granule trafficking. This result
suggests that a2 is involved in insulin secretion in beta cells.
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