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(BR3T) Az Development of a bio—-monitoring system for assessing environmental risks using plants.
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We examined the transcripts that showed changes among the Arabidopsis genes under biotic and abiotic
stresses using ca.7K Arabidopsis full-length ¢cDNA microarray, ca.l.2K Arabidopsis full-length cDNA
microarray, and oligo DNA microarray. Expression of Arabidopsis phospholipase A IIA (AtPLA IIA) gene was
induced by various treatments such as pathogen inoculation (Alternaria alternata, Alternaria brassicicola and
Colletotrichum higginsianum), cold, high-salinity, abscisic acid, salicylic acid, methyl jasmonate, ethephon,
paraquat, rose bengal, UV-C and CuSO4-treatments. The GST and STZ genes were also induced by various
treatments. The regulation of AtPLA IIA gene expression under biotic and abiotic stresses was analyzed with
AtPLA lIA promoter region (from +95 to —1,405) fused to the GUS reporter gene. In conclusion, the promoter
activity is induced under these stresses.

A chimeric gene construct, consisting of AtPLA IIA promoter region (from +95 to —1,405) fused to the GUS
reporter gene, was introduced into Arabidopsis by Agrobacterium-mediated transformation, and stable
transformant lines were obtained. The transgenic Arabidopsis plants were exposed to some agricultural
chemicals and reagents. In results, GUS activity is induced by these treatments. Especially, the GUS activity
was strongly induced by the damage of agricultural chemicals. We succeeded at the development of an easy
examination method that can detect environment risks using a reporter-gene-assay.

We tried to develop a diagnostic kit using an Arabidopsis microarray. Therefore, we constructed microarray
to diagnose environment risks, consisting of 1700 full-length cDNA clones representing putative defense-related
and regulatory genes. We have performed cDNA microarray analyses to assess how environment risks affect
the expression of stress related genes in Arabidopsis plants. The knowledge gained here will enable the
development of a new diagnostic kit for environment risks.




