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HopQ1 is an effector secreted by some strains of P. syringae sensu latu through the Type Three Secretion System (T3SS), and is suggested to be involved in host range determination (Ferrante
et al., 2009). To definitely unveil its role in pathogenesis, data from P. syringae sensu latu genomes is pivotal, as well as the availability of several model plants, whose genomic data are
accessible or easily achievable, and amenable to molecular techniques (transformation, targeted mutagenesis and gene–silencing) to speed up studies. In this study for the first time we used
Nicotiana langsdorffii and Nicotiana glauca, species characterized by opposite hormonal profiles concerning auxin and citokinins, as plants to be challenged by P. savastanoi pv. nerii (Psn23),
a strain missing the gene coding for the effector HopQ1. Until now this effector, secreted by T3SS, has been considered the limiting factor for P. syringae sensu latu to attack Nicotiana species.
In this study we demonstrated that other factors are essential for this interaction, such as plant hormal endogenous content.
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Studies on Psn23 T3SS expression were carried out, by monitoring of pT3_gfp plasmid
during 22 hours incubation on minimal medium (MM) (Huynh et al., 1989), in presence or
not of IAA (20 and 200 µM), and of N. langsdorffii and N. glauca extracts. These results
highlight how auxins plays an important role in regulating T3SS, by specifically inducing an
inhibition of T3SS expression in vitro (Fig. 1). Similarly, T3SS promoter activation is affected
by N. langsdorffii and N. glauca extracts, which have opposite hormonal profiles (Fig. 2).
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Fig. 3: hopQ1 PCR detection in the genome
of Psn representative strains.
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Fig. 1: Relative fluorescence of Psn23 transformed with
pLPVM_pT3-gfp on MM and MM amended with IAA (200
µM , 20µM).
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Fig. 2: Relative fluorescence of Psn23 transformed with
pLPVM_pT3-gfp on MM and MM amended with N.
langsdorffii and N. glauca.
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Fig. 4b: Symptomatology in
N. glauca.

Fig. 4c: Symptomatology in
N. oleander.
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Fig. 4a: Symptomatology in
N. langsdorffii.
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Fig. 5a: Bacterial growth in
N. langsdorffii.
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Investigations about the presence of hopQ1 gene in four representative
Psn strains were performed by PCR analysis (Fig. 3). To investigate the
putative role of this effector, found to be present in Psn77 and Psn73
strains but not in Psn23 and Psn123, hopQ1 was cloned into a plasmid
under the control of T3SS promoter (pT3) and transformed into Psn23 to
give Psn23_pT3-hopQ1.
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Fig. 5b: Bacterial growth in
N. glauca.

14

21
Psn23

Psn23_pT3-HopQ1
Psn23_pT3_hopQ1

7

Fig. 5c: Bacterial growth in
N. oleander.
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In vitro micropropagated plants of N.
langsdorffii and N. glauca were
inoculated with Psn23 wild type and
Psn23_pT3-hopQ1. For comparison
Nerium oleander was also used as
Psn23 host plant (Fig. 4).
The appearance of typical hyperplastic
symptoms was monitored during 21
days after inoculation. In N.
langsdorffii, characterized by a high
cytokinin content, the difference of
symptomatology caused by the two
bacteria was evident, with HopQ1
supposed to be a virulence factor.
In N. glauca, characterized by a high
auxin content and by spontaneous
tumorigenesis events, no symptoms
were induced by both Psn23 and
Psn23_pT3-hopQ1.
The analysis of bacterial growth in
planta at different time after
inoculation confirmed these data, and
highlighted how the presence of hopQ1
caused an increase of pathogen growth
in N. langsdorffii, in which the
bacterium multiplied similarly as in the
host plant N. oleander (Fig. 5).
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Conclusions:
In this study for the first time N. langsdorffii and N. glauca were used to be challenged by P. savastanoi, specifically by Psn23, a strain lacking hopQ1. HopQ1 is an effector widely conserved
among strains of P. syringae, until now considered essential for their inability to attack Nicotiana species. Conversely, this study demonstrated that HopQ1 can be considered a potential
virulence factor in the interaction between Psn23 and N. langsdorffii , where typical hyperplastic symptoms were induced by both Psn23 and its hopQ1 expressing mutant. The same strains
were unable to develop disease and to multiply into N. glauca, where HopQ1 contribute to reduce in planta bacterial growth. N. langsdorffii and N. glauca are known to have an opposite
hormonal profile, with an higher content in citokinins and auxins, respectively. When N. langsdorffii hormone profile was altered by stable expression of hormone coding and related genes
(Giannarelli et al., 2010), its master role in the fate of HopQ1 interaction with Psn23 was confirmed (unpublished data). This suggests HopQ1 action to be mediated by its interaction with
plant hormone homeostasis, essential to determine the development or not of the disease, an hypothesis that is currently under investigation by a in vivo deep transcriptional analysis and
miRNAs profiling both in Psn23 and N. langsdorffii . The discovery of N. langsdorffii as a new host for Psn23 will be extremely useful, being a plant amenable to any molecular technique on
the contrary of N. oleander, the Psn canonical host.
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