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Important role of auxin polar transport in graviresponse of plants
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Abstract: The purpose of this study is to verify the hypothesis that auxin polar transport is essential for
graviresponse in plants, focused on the mode of action of auxin polar transport on graviresponse of
etiolated Alaska pea (Pisum sativum L.) seedlings. Automorphogenesis of etiolated Alaska pea
seedlings together with reduced auxin polar transport in epicotyls was observed in true microgravity
conditions in space (BRIC-AUX on STS-95 in 1998). On Earth, a potent inhibitor of auxin polar
transport, 2,3,5-triiodobenzoic acid (TIBA), substantially induced automorphogenesis-like growth and
development in etiolated Alaska pea seedlings. Similar powerful inhibitors of auxin polar transport,
N-(1-naphthyl)phthalamic acid (NPA) and 9-hydroxyfluorene-9-carboxylic acid (HFCA), were found to
phenocopy automorphogenesis-like epicotyl bending in etiolated Alaska pea seedlings. However, an
inhibitor of auxin action, p-chlorophenoxyisobutylic acid (PCIB), had little effect. Auxin polar transport
in the proximal side of the 1% internodes to the cotyledons, but not in the 2" internodes, in etiolated
Alaska pea seedlings was significantly higher than in the distal side. Gene expression of PsPINs but not
PsAUXI was significantly higher than that in the distal one. TIBA did not affect gene expression of
PsPINI, PsPIN2 and PsAUXIin the proximal and the distal sides of epicotyls to the cotyledons. In
addition, altered localization of PsPINs proteins in plasma membrane was observed in hook region but
not in middle region of epicotyls in etiolated Alaska pea seedlings, suggesting the lateral auxin
distribution from the distal to the proximal sides in epicotyls and resulted in normal graviresponse of
etiolated Alaska pea seedlings.
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Fig. 1 Auxin transport and/or movement in the 1% internode of
etiolated Alaska pea epicotyls. Radio-labeled IAA was only
incorporated from proximal and/or distal side in the apical side
of the segment prepared from the 1% internode of etiolated
Alaska pea seedlings grown in the presence (B, lower) or
absence (A, upper) of 10 uM TIBA.
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