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Analysis of ion dynamics in organelles by using targetable probes
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In this study, quantitative imaging techniques of Mg2+ and Zn2+ dynamics in
organelles were developed. By integrating a highly selective Mg2+ probe, which is unaffected by
changes in intracellular Ca2+ concentration, with protein labeling technology, we developed a
technique for selectively visualizing Mg2+ in organelles and showed that the free Mg2+ concentration

in the nucleus fluctuates during cell division. We also developed a localizable zinc quantification
probe and found that the level of Zn2+ in the Golgi is about several tens of nM. Furthermore, we
developed new probes with different dissociation constants and succeeded in quantitative imaging of
free Zn2+ in the cytoplasm, nucleus, Golgi apparatus, endoplasmic reticulum and mitochondria.
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