©
2018 2020

Elucidation of the environmental response mechanism of plants as an ozone
adaptation strategy
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We isolated an ozone-tolerant plant from the Full-length cDNA overexpressor
lines of Arabidopsis thaliana. This line contains a cDNA encoding a protein X that is a member of
the phytocyanin group. We confirmed that X is responsible for the ozone tolerance by separately
generating transgenic plants that overexpress this cDNA. The stomatal conductance of the
X-overexpressing plant was similar to that of the wild-type plant in the absence of ozone, but the
ozone-induced reduction in stomatal conductance observable in the wild-type plant was not observed
in the X-overexpressing plant. Therefore, both of the two ozone-induced responses, stomatal closure
and foliar cell death, can be suppressed in the X-overexpressing plant. Generations and analyses of
transgenic plants that produce the fusion protein of X and a green-fluorescent protein indicate that

X exists at the apoplastic region of plant cells where X may regulate cell-wall metabolism or a

signaling involved in the stress response.
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