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Effects of hypergravity stimulus on lignin formation in Arabidopsis thaliana

VAERICHT HZBENRFEDEE

Daisuke Tamaoki', Ichirou Karahara', Tatsuya Wakasugi', Takumi Nishiuch?, Kyoji Yamada’,

Kazuo Yamaguch?, Seiichiro Kamisaka'

'Graduate School of Science and Engineering, University of Toyama, Gofuku, Toyama,
930-8555 Japan
®Division of Functional Genomics, Advanced Science Research Center, Kanazawa University
Takara-machi, Kanazawa, 920-0934 Japan
E-Mail: karahara@sci.toyama-u.ac.jp

Abstract: Lignification, an important chemical modification of secondary cell walls, imparts
mechanical strength to plant bodies. Deposition of lignin in secondary cell walls has been
considered to be essential for the evolution of land plants. In the present study, we examined the
effects of hypergravity conditions on lignin deposition in secondary cell walls of Arabidopsis
inflorescence stems. Plants were grown for 3 days after exposure to basipetal hypergravity at 300
x g for 24 h. A secondary cell wall fraction was prepared by enzyme digestion of inflorescence
stem segments to remove primary cell wall components. The content of lignin in a secondary cell
wall fraction was significantly increased by hypergravity stimulus. Microarray analysis (22K) was
used to identify genes that are modulated in expression in response to hypergravity conditions. The
data showed that many genes putatively involved in lignin biosynthesis were expressed more than
2-fold by hypergravity treatment. Our data confirm that hypergravity-induced increase in the
content of the constituents of secondary cell walls is due to the increased expression of genes
responsible for the formation of secondary cell walls under hypergravity conditions.
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