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The magnesium ion (Mg2+) is an essential cation for maintaining proper cellular activities. To
visualize the dynamics and functions of Mg2+, there is a great need for the development of
Mg2+-selective fuorescent probes. However, conventional Mg2+ fluorescent probes are falling
behind in low selectivity and poor fluorescence color variation. In this research, we have developed
a Mg2+ probe KMG-501, that has high selectivity for Mg2+ and shows fluorescence in the near-
infrared (NIR) region. KMG-501 consists of a charged 3-diketone as a selective binding site for
Mg2+ and a tetrametyl-substituted Si-rhodamine residue as the NIR fluorophore, which showed
OFF-ON response to the concentration of Mg2+. KMG-501 succeeded in imaging intracellular
Mg2+ dynamics with NIR fluorescence. Moreover, it allows to simultaneously visualize changes in
Mg2+ and ATP concentration and also mitochondrial inner membrane potential and their
interactions.

Furthermore, for the organelle-selective imaging, we synthesized KMG-501Halo having a
covalently binding ligand to HaloTag Protein. Although the synthesis of the target compound was
confirmed by mass spectrometry, purification from the by-products generated in the reaction are
currently underway. If KMG-501Halo can be developed, it will be possible to perform
spatiotemporal imaging of Mg2+ in the target organelle and quantitative Mg2+ imaging by the
FRET sensor consisting of the combination of KMG-501Halo and fluoresent protein.

In addition, he wrote a review related to this research and published it in Chemistry Letters of the
Chemical Society of Japan.
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The magnesium ion (Mg2+) is an essential cation for maintaining proper cellular activities. To visualize the dynamics and functions of
Mg2+, there is a great need for the development of Mg2+-selective fuorescent probes. However, conventional Mg2+ fluorescent
probes are falling behind in low selectivity and poor fluorescence color variation. In this research, we have developed a Mg2+ probe
KMG-501, that has high selectivity for Mg2+ and shows fluorescence in the near—infrared (NIR) region. KMG-501 consists of a
charged 3 —diketone as a selective binding site for Mg2+ and a tetrametyl-substituted Si-rhodamine residue as the NIR fluorophore,
which showed OFF-ON response to the concentration of Mg2+. KMG-501 succeeded in imaging intracellular Mg2+ dynamics with NIR
fluorescence. Moreover, it allows to simultaneously visualize changes in Mg2+ and ATP concentration and also mitochondrial inner
membrane potential and their interactions.

Furthermore, for the organelle—selective imaging, we synthesized KMG-501Halo having a covalently binding ligand to HaloTag Protein.
Although the synthesis of the target compound was confirmed by mass spectrometry, purification from the by—products generated in
the reaction are currently underway. If KMG-501Halo can be developed, it will be possible to perform spatiotemporal imaging of Mg2+
in the target organelle and quantitative Mg2+ imaging by the FRET sensor consisting of the combination of KMG-501Halo and
fluoresent protein.

In addition, he wrote a review related to this research and published it in Chemistry Letters of the Chemical Society of Japan.
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