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“Studies on biomonitoring and phytoremediation of dioxins in the polluted environment using
transgenic plants.”

Shigenori Sonoki(School of Environmental Health)

Abstract: It has been of great concern that halogenated aromatic hydrocarbons cause the disruption in the endocrine system of
animals. Among them huge amount of polychlorinated biphenyls (PCBs), because of their non-flammability, chemical
stability, high boiling point and electrical insulating properties, have been used for industrial and commercial applications from
1960°s. Among the possible 209 PCB congeners, the environmental toxicity of coplanar PCBs (Co-PCBs) is becoming more
severe especially in Japan. In this study, the gene(s) that respond to the chemical stress of Co-PCBs in the genome of plant,
Arabidopsis thaliana, was (were) searched using real time PCR method. This study, which intends to use the plant gene(s) as a
biomarker for monitoring the environmental levels of Co-PCBs, is expected to lead to the development of a new strategy in the
risk assessment of Co-PCB contamination. As a result, four isoforms in cytochrome P450 monooxygenases (CYP) that were
involved in the first phase of xenobiotic transformation and five isoforms in glutathione S-transferases (GST) that were
involved in the second phase were found to be up-regulated by the exposure to PCB 126 for 2h, but on the other five isoforms
in peroxidases seemed to be up-regulated late compared to CYP and GST by 48 h-exposure to PCB 126. These genes are
expected to be the candidate for a biomarker in the environmental monitoring of Co-PCB.



