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Resistibility of plant seeds of Arabidopsis thaliana against extreme conditions

S. Tanaka ', H. Motose ', F. Ono? M. Yamashita®, M. Saigusa'. [1: Okayama Univ., 2: Okayama
Rika Univ., 3: JAXA]

Abstract: The seeds of plants represent a dormant stage of plant life cycle and show strong
resistance to environmental stresses such as desiccation and low temperature. In this study, we
examined resistance and sensitivity of seeds to tremendous level of pressure. Seeds of Arabidopsis
thaliana were exposed to ultrahigh pressure (7.5GPa) and seed germination and post-germination
were investigated. We found that ultrahigh pressure treatment of seeds for 30 minutes to 2 hours
inhibited seed germination and suppressed the growth of shoots and roots after germination. The
ultrahigh pressure treatment for 5 hours and 24 hours completely inhibited seed germination.
Morphological analysis of non-germinated seeds demonstrated that cells of embryos treated with
ultrahigh pressure were almost identical to that of non-treated embryos. In addition, a
germination-promoting hormone gibberellic acid did not overcome the inhibition of seed
germination by the ultrahigh pressure treatment. To investigate the effect of ultrahigh pressure on
cell division, we used transgenic Arabidopsis expressing /4-glucronidase (GUS) reporter gene
under the control of CYCLIN Bli;1 promoter (CYCBI;1-GUS). The CYCBI;1-GUS seedlings
germinated after ultrahigh pressure treatment did not show any GUS activity in root meristem and
shoot meristem. Taken together, our results suggest that ultrahigh pressure strongly suppresses cell
division in meristems and inhibit seed germination and post-germination growth in 4. thaliana.
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