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Understanding the Mechanism of Gravity Resistance in Plants

Pl. Takayuki Hoson (Osaka City Univ.)

Purpose

Resistance to the gravitational force is a principal graviresponse in plants,
comparable to gravitropism. However, only limited information has been
obtained for this graviresponse. To clarify the nature and mechanisms of
gravity resistance, we have organized a working group, consisting 16
members. The specific aim of activity of this working group is to establish
a strategy for space experiments via active communication and discussion
among members and by ground-based experiments.

Activity in the current year

We held a meeting with three other working groups in plant science on
December 5, 2006, and discussed the possible approaches for the
purpose, which was further followed by e-mail communication among
members. We also carried out ground-based experiments using
hypergravity conditions produced by centrifugation, to study the details of
gravity resistance response.



Results
1. Characteristics of gravity resistance:

Not only stem organs, but also calli and cultured cells showed a response to
hypergravity (Fig. 1), suggesting that gravity resistance response occurs at the
cellular level.

2. Mechanism of gravity resistance:

The analysis with mutants showed that both membrane sterols and
microtubules played an important role in gravity resistance (Fig. 2).

3. Strategy for space experiments:

It tuned out that we should establish the procedure of on-site analyses on
orbit with new instruments and suitable plant materials such as mutants.
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Fig. 1 Effects of hypergravity on callus growth. Fig. 2 Effects of hypergravity on growth of hmg mutants.
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