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Molecular Mechanism and Physiological Function of a New Type of Aquaporin
Exhibiting Dual Transporting
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We have identified new ion channel aquaporins (icAQPs), which have both
water and ion transport functions in barley and rice. (1) We identified a mutated icAQP that causes
loss of only water permeability but retains ion permeability and another mutated icAQP that causes
loss of ion transport capacity but no change in water transport capacity. These data demonstrate
that different water and ion transport pathways in the molecule. (2) We have revealed molecular
mechanisms separately for water and ion permeation. (3) We have clarified that icAPQ functions in

water permeability, potassium accumulation in rice roots, and sodium influx under salt stress by
analyzing icAQP-deficient rice lines.
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