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lon transport analysis in plant roots using complementary methods:
radioisotopes, microelectrodes, and fluorescence probes
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This study aims to elucidate the transport mechanisms of magnesium ions (Mg2
+) and sodium ions (Nat) in plant roots. To achieve this goal, we employed three complementary
methods: radioactive isotopes, microelectrodes, and fluorescent probes, to analyze ion uptake and
efflux rates as well as cytoplasmic ion concentrations. The function of the Nat+ efflux protein SOS1
was quantitatively demonstrated using the radioactive isotope Na-22, and the microelectrode method
clarified Na+ efflux at the cellular level. Furthermore, using Mg-28, we elucidated the transport
pattern of Mg from roots to leaves in plants unable to maintain Mg concentrations, and successfully
applied Mg2+ fluorescent probes to plants.
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