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Aquaporins and Plant Leaf Movements
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CONCLUSIONS

Current literature presents a few contributions dealing with the
involvement of aquaporin expression and regulation to instan-
taneous or diurnally regulated plant leaf movements. The
studies were performed on Mimosa pudica and Samanea
saman regarding pulvinus-mediated leaf movements and on
tobacco with regard to epinastic leaf movements.
Fleurat-Lessard er al. (1997) showed the contribution of a

tonoplast intrinsic aquaporin to the fast and instantaneous
movements of Mimosa pudica leaves and leaflets. The work
presented by Temmei er al. (2005) presents an interaction
model of two PIP aquaporin isoforms which in combination
with phosphorylation of certain amino acid residues account
for rapid regulation of aquaporin activity in the plasma mem-
brane of Mimosa. Siefritz et al. (2004) and Moshelion et al.
(2002) showed a connection between temporarily adapted
expression of plasma membrane-localized aquaporins and
diurnally regulated leaf movement. Swelling assays of proto-
plasts isolated from petiole tissues at different times of day
connected the expression data with the proposed function at
the cellular level. Furthermore, a direct contribution of specific
aquaporins to properly regulated leaf movement has been ana-
lysed through a comparison of genetically modified tobacco
plants with an impaired aquaporin expression and the controls.
The slow epinastic leaf movement of the tobacco plants is
highly affected by the genetic modification.
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