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Our previous studies in the ozone-sensitive tobacco plants (cv. Bel W3)  have shown the induction  of  alternative 
oxidase (AOX) expression after O3-stress (Ederli et al, SIFV Congress 2003). The increase in mRNA  started already 
2.5 h after the onset of fumigation with 150 ppb of O3 and it is correlated with the increase in AOX protein and of AOX 
respiratory capacity. Treatments with nitric oxide (NO) donors induced the level of AOX transcripts (Huang et al., 
2002, Planta, 215: 914-923) and protein (Zottini et al., 2002, FEBS Lett., 515: 75-78),  resulting in an increased 
respiration through the alternative pathway. NO is a gaseous free radical first described as a toxic compound, but now 
recognized to be an important signal and effector molecule both in animal (Brunori et al., 1999, Cell. Mol. Life Sci., 56: 
549-557; Chung et al., 2001, Bichem. Biophys. Res. Commun., 282: 1075-1079) and plant cell physiology (Beligni and 
Lamattina, 2001, Plant Cell Environ., 24: 267-278; Wendehenne et al., 2001, Trends Plants Sci., 6: 177-183; Lamattina 
et al., 2003, Annu. Rev. Plant Biol., 54: 109-136). Many evidences are reported on regulatory role for NO as a defence 
signal against pathogen infection (Delledonne et al., 1998, Nature, 394: 585-588; Durner et al., 1998, Proc. Nat. Acad. 
Sci. USA, 95: 10328-10333). There is evidence for NO production in plants from nitric oxide synthase-like enzymes, 
nitrate reductase, or nonenzymatic sources (Steven et al., 2003, New Phytol., 159: 11-35). Once generated, nitric oxide 
can induce various effects, or react with other signalling molecules that likely are produced temporally and spatially 
alongside NO with consequent peroxynitrite synthesis. In this work we investigated the potential involvement of nitric 
oxide as signalling molecule for induction of alternative oxidase genes. The fumigation with 150 ppb of O3 for 5h 
causes the accumulation of nitric oxide in Bel W3 leaves. Leaf peels from the adaxial epidermis were stained with 
DAF-2DA and analyzed with fluorescence microscope. NO production was evident already 1h after the onset of O3-
treatment and the maximum fluorescence level is observed between 2.5 and 3.5 h, then the signal decreased. Guard cells 
are normally the first cell type to respond; fluorescence is evident first in the chloroplasts, then in the nucleus and 
eventually throughout the cytosol. Similar patterns of fluorescence development were observed in the stomatal 
subsidiary and in epidermal cells. We also examined the hydrogen peroxide accumulation in isolated mitochondria 
utilizing fluorescent probe dihydrorhodamine 123. Finally, to clarify the role of NO on alternative oxidase induction 
during the ozone stress, we inhibited in fumigated plants the NO using a specific NO quencher (cPTIO) and we 
determined transcript and protein level of AOX. 
 




