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In recent years it has become apparent that reactive oxygen species (ROS), besides being toxic byproducts of aerobic 
metabolism, are actively produced by plants as signaling molecules involved in biological processes such as 
programmed cell death, stress responses and development. In this regard, the relative levels of H2O2 and O2

-. in the 
apoplast and in the secretory pathway may play a pivotal role in the modulation of both cell wall expansion and 
maturation. H2O2 synthesis in the apoplast has been ascribed to several enzymatic systems i.e., NAD(P)H oxidase, 
peroxidases, oxalate oxidase, copper amine oxidases and flavin-containing polyamine oxidases. Howewer the specific 
contribution of each system to this process in the different species or tissues remains unclear. 
The main objective of this research was to analyse the specific contribution of polyamine oxidase (PAO) activity to 
ROS production in maize mesocotyl in response to treatments with already known elicitors of oxidative burst, such as 
cantharidin and calyculin A. The availability of new powerful inhibitors of maize polyamine oxidase (MPAO) enzyme 
activity provided an unequivocal diagnostic tool for discriminating in vivo the PAO-catalysed H2O2 production from the 
NADP(H) oxidase-, peroxidase- and/or oxalate oxidase-mediated H2O2 production. 
The PAO activity inhibitor prenylagmatine (G3; Ki= 1.5 x 10-8 M)  didn’t show any inhibition on NAD(P)H oxidase, 
peroxidase or oxalate oxidase activity. The H2O2 production elicited in maize mesocotyl by the protein phosphatase 
inhibitors calyculin A and cantharidin was partially inhibited by either G3 and its analogue Ro5 (Ki= 2.2 x 10-8 M). 
Diphenyleneiodonium (DPI), a well known inhibitor of NADPH oxidase, competitively inhibited MPAO activity as 
well (Ki = 2.5 x 10-4 M) and strongly affected both cantharidin- and calyculin-stimulated H2O2 production. 
Histochemical localization of H2O2 in freshly cut cross-sections of cantharidin-treated maize mesocotyl revealed the 
increase of H2O2-specific staining in the outer tissues. The effect was reverted by G3 and DPI as well. Moreover an 
increase in PAO enzyme activity was observed in the same tissues upon cantharidin treatment.  
Results obtained suggest a specific involvement of MPAO in signal transduction pathway leading to H2O2 production in 
the outer tissues of maize mesocotyl. 
 
 




