Space Utiliz Res, 28 (2012) © ISAS/JAXA 2012

EMDENSERIGEF—F D VERE

RBUFSERF RSB « B ROPIER bW R B OSET FH OKEX
RBRIFSERE: a3 20 AR A fd)
JSEUREE « 56 fif] E=H-T-

Graviresponse in plants :Evidence against functional up-regulation of auxin polar transport and
endogenous auxin

Junichi Ueda"", Kensuke Miyamoto®, Yuta Toda', Eiji Uheda' and Mariko Oka’

! Graduate School of Science, Osaka Prefecture University, 1-1 Gakuen-cho, Naka-ku, Sakai,
Osaka 599-8531, Japan

2 Faculty of Liberal Arts and Sciences, Osaka Prefecture University, 1-1 Gakuen-cho,
Naka-ku, Sakai, Osaka 599-8531, Japan

* Faculty of Agriculture, Tottori University, 4-101 Koyamacho-minami, Tottori 680-8553,
Japan

* Corresponding author, E-mail: ueda@b.s.osakafu-u.ac.jp

Abstract: We have already shown automorphosis of etiolated Alaska pea seedlings with lower auxin
polar transport grown in space conditions. An etiolated agravitropic pea mutant, ageotropum,
seedlings also showed automorphosis-like growth and development, and reduced auxin polar
transport of the first internode of etiolated epicotyls grown under 1 g conditions. Auxin polar
transport in proximal side of the first internode has been shown to be much higher than that in distal
one not only in etiolated Alaska but also in etiolated ageotropum pea seedlings grown in 1 g
conditions. Expression of genes related to auxin polar transport, PsPINs, was well coincident with
auxin polar transport in the first internode in etiolated Alaska although not in etiolated ageotropum
pea seedlings. In addition, exogenous application of inhibitors of auxin polar transport such as
TIBA (2,3,5-triiodobenzoic  acid), NPA (N-(1-naphthyl)phthalamic acid) and HFCA
(9-hydroxyfluorene-9-carboxylic acid) substantially induced automorphosis-like growth and
development with reduced endogenous levels of auxin (indole-3-acetic acid, IAA) in etiolated
Alaska pea seedlings grown under 1 g conditions. Endogenous levels of auxin in hook region were
highest in etiolated Alaska and ageotropum pea seedlings. Respective levels of high and low
endogenous auxin (IAA) in proximal side and in distal side of the first internode of etiolated Alaska
and ageotropum pea seedlings were quite similar to those in auxin polar transport in these sides of
epicotyls. Judging from the facts described above, it is possible to say that growth and development,
and graviresponse of etiolated pea seedlings are regulated only by auxin polar transport in the
proximal side of the first internode of etiolated pea seedlings. These results described above also
provide us a very interesting but complicated question why straight growth but no bending of the
first internode toward to the direction of distal side not only in etiolated Alaska but also in etiolated
ageotropum pea seedlings grown under 1 g conditions is substantially observed.
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Fig.1. Gene expression of PsPINs and PsAUXI (left),
cross section (middle) and auxin polar transport (right)
in proximal and distal sides of the 1* internode of
etiolated Alaska pea epicotyls.
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Fig. 2. Endogenous levels of auxin (indole-3-acetic
acid, TAA) in proximal and distal sides of the 1*
internode of etiolated Alaska and ageotropum pea
epicotyls.
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