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Benzothiadiazole (BTH), a functional analog of Salicylic Acid (SA), is one of the so-called
plant activators that protect various plants from infectious diseases. BTH treatments have been used
by several authors to study disease plant response, since it is a potent inducer of both SAR and PR
genes. It has been proposed that in rice the SA/BTH-signalling pathway branches in at least 2
subpathways downstream of SA (OsWRKY45-dependent and OsNPR1-dependent). Both
OsWRKY45 and OsNPR1 play an essential role in BTH-induced blast resistance. Most of the
current Italian varieties have intermediate to low resistance to blast in field conditions and the
development of new rice varieties with a higher resistance to blast disease is of great interest, but
precise molecular information on resistance genes present in Italian commercial varieties is still
missing.

In this work, we provide a characterization of 10 Italian rice cultivars, selected on the basis of
their resistance or susceptibility to blast disease, for metabolic content and gene expression after
BTH treatment.

We performed a metabolic profiling of mock and BTH-treated plants through 1H-NMR.
Interestingly, statistical analysis of the obtained spectra showed a distribution of resistant cultivars
separated from the susceptible ones. Resistant varieties were characterized by a higher content of
sucrose, whereas susceptible ones presented a higher content of fructose, suggesting that a
difference in metabolic response occurs between resistant and susceptible cultivars.

A qRT-PCR analysis showed that, after 24 hours from BTH treatment, OsWRKY45 was
induced in all the cultivars, whereas OsNPR1 was induced only in three blast resistant cultivars.
Besides, the transcription level of two myb and one WRKY genes increased in most of the resistant
cultivars and decreased or did not change in the susceptible ones, thus suggesting a positive
correlation between their expression level and the resistance phenotype of the rice cultivars.
Moreover, we analysed some genes involved in the ROS signalling pathway (SOD and CAT
encoding genes), belonging to the OsNPR1 pathway. Whereas the CAT gene was not induced in any
of the analysed cultivars, the SOD gene expression was up-regulated after BTH treatment in two of
the resistant cultivars that showed an induction of OsNPR1, suggesting the occurrence of different
levels of H2O2 among cultivars.

These preliminary data suggest that in Italian cultivars the resistance to blast could be due to
the activation of different pathways. Further analysis of the expression of TF genes and of other
genes involved in ROS scavenging and signalling are needed to understand the role of these
branches of the SA/BTH-signalling pathway in Italian cultivars.
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