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Functional analyses of the malate transporters involved in stomatal closure, and
application to crops for environmental adaptation.
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Two guard-cell-type ALMT genes, SIALMT11 in tomato and AtALMT12 in

Arabidopsis, were compared for stomatal closure patterns between tomato and Arabidopsis plants, as
well as for functional domain of the transport proteins. Apoplast malate-induced stomatal closure
was observed in both plants, while abscisic acid signaling was different in response to stomatal
closure. In contrast, two guard-cell-type ALMT proteins possessed an acidic amino acid at the end of
the C-terminus and showed a “ bell-shaped” current-voltage pattern as an electrophysiological
property. However, truncation of the acidic amino acid from the protein revealed a voltage-dependent

increase of the currents. These results suggest that C-terminal acidic residue is involved in the
voltage sensing of these proteins.
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