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The recent findings that organelle-specific ion channels show voltage dependency suggest that organelle has its own
membrane potential, which might play roles for regulating organelle functions by changing the membrane potential.
However, it is still not known whether organelle membrane potential changes and what is the level of membrane
potential if changes, because reliable methods measuring membrane potential in living cells are lacking. To overcome
this problem, we attempted to establish the method for measuring membrane potential in organelle, especially
phagosome. We first established the RAW264.7 cell line stably expressing Merm2, a voltage-sensitive fluorescent
probe. Using this cell, we monitored the fluorescent changes before and after phagosome formation. We found that
transient depolarized membrane potential in phagosomes were observed after phagosome formation. We next
addressed whether the transient membrane potential changes are related to intracellular calcium dynamics. We
monitored the intracellular calcium ion using R-GECO, a calcium sensitive florescent probe, with membrane potential.
We found that membrane potential changes are occasionally followed by increased intracellular calcium. Taken
together, our findings suggest one of mechanisms regulating phagosomal membrane potential; the membrane
potential in phagosomes are regulated by intracellular calcium.




