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Plants respond to a large variety of environmental signals, including changes in
the gravity vector (gravistimulation). Previous studies have demonstrated that
gravistimulation induces increases in cytoplasmic pH in root columella cells
(Massa et al., 2003) and InsP3 level in inflorescence stems (Perera et al., 2001)
of Arabidopsis thaliana. Recently, gravistimulation is also known to increase the
cytoplasmic free calcium concentration ([Ca2*].) in Arabidopsis seedlings (Plieth
and Trewavas, 2002). However, organs responsible for the [Ca2].increase and
the underlying cellular/molecular mechanisms remain to be solved. Previously
using Arabidopsis seedlings expressing apoaequorin, a Ca2*-sensitive
luminescent protein in combination with an ultrasensitive photon counting
camera, we clarified the organs where [Ca2']. increases in response to
gravistimulation and characterized the physiological and pharmacological
properties of the [Ca2t].increase (Toyota et al., 2008). When the seedlings were
gravistimulated by turning 180° they showed a transient biphasic [Ca2*].
increase in their hypocotyls and petioles. The second peak of the [Ca2*].increase
depended on the angle but not the speed of rotation, whereas the initial peak
showed diametrically opposite characters. This suggests that the second [Ca2*].
increase 1is specific for changes in the gravity vector. Here, we made a control
experiment; the gravi-stimulation in 1g ground condition and the same
gravi-stimulation in 1g-flight experiments before making parabolic flight
experiments to examine the properties of the second [Ca2t]cincrease. We could
record the [Ca2t]cincrease in 1g-flight experiments but the amplitude of the
[Ca2*]cincrease was diminished ca. 30% presumably due to the vibration during

the flight, but was large enough to analyze.
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Fig.2 The gravi-response in 1g ground condition
and the same gravi-response in 1g-flight
condition.
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