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Study on genes that co-express with VITALl, a causal gene for the plant vitalization
effect of atmospheric nitrogen dioxide

TAKAHASHI, MISA
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We studied co-expressing genes involved in the plant vitalization by atmospheric
nitrogen dioxide (NO2) or a NO2-induced growth regulation in Arabidopsis thaliana. Reverse genetic
analysis identified VITAL as a causal gene for this regulation. Kinematic analysis of the 8th leaf
indicated that exposure to NO2 accelerated the timing of leaf appearance by more than 2 days.
Furthermore, NO2 exposure significantly accelerated the time to flower. The vital mutants exhibited early
flowering, suggesting that VITAL is an inhibitor of flowering. Immunoblot analysis showed two
translational products of VITA1, which was confirmed by N-terminal sequencing analysis. The yeast
two-hybrid screening for VITAL protein yielded 3 positive clones. Micro-array analysis identified 15
genes that co-expressed with VITAL in response to NO2 exposure. These results will provide important
clues for understanding of the molecular mechanism underlying NO2-induced plant growth.
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