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Background and objectives 
Cell wall reinforcement has been shown to occur in numerous plant-pathogen 

interactions, since it confers increased resistance to the lytic activities of the invasive 
agents (Mehdy et al, 1996). Some of the most significative compounds contributing to 
such reinforcement in all cell types are the hydroxyproline-rich glycosylated proteins 
known as extensins, that cross-link through oxidation by specific peroxidases. In most 
plants there are several extensin isoforms, encoded by a family of genes. In the last 
decade, it was shown that  M. incognita  caused  a clear induction of one of these genes, 
LEMMI8 (Van der Eycken et al, 1996) in galls. Later on, we observed that the induction 
of   LEMMI8 in tomato upon infestation with virulent and non-virulent populations of 
M. Javanica was induced in tomato really early (Del Campo et al. 2000). The largest 
LEMMI8 expression increment occurred in the incompatible interaction, as early as 12 
h. Thus, extensin could be involved in the early defence response of tomato to root-knot 
nematodes. 

We are currently exploring the possibility of using plant activators (elicitors) to induce 
the defence of tomato against root-knot nematodes. Preliminary data indicate that BTH 
(Benhamou, 1996; Iriti et al, 2004; Soylu et al. 2003), a biological analogue of salicylic 
acid, enhances in tomato, the activity of enzymes related to oxidative burst (Lamb and 
Dixon, 1997), especially in Mi+ cultivars. One would expect that similar mechanisms 
would be involved in the nematode defence caused by BTH and Mi; therefore, cell wall 
reinforcement by extensin deposition could be a common event.                                                                    
 
The aims of this STSM were: 

1. To analyse by immunocitochemistry the changes in extensin deposition in root 
cells caused by BTH, from susceptible and resistant (Mi+) tomato plants. 

2. To get training in microscopy techniques to visualise root cell responses to 
nematodes and BTH. 

 
Materials and Methods 
Rossol (Mi+) and Roma (susceptible) tomato cultivars were germinated and grown 
during 5 days after germination in small clay pots (ca. 125 mL) with sterilized sand, 
using Hoagland growth medium. Part of the plants were treated with 0,3 mM BTH (as 
®BION) dissolved in the growth medium, for 2 or 24h. Control (untreated) and BTH- 
treated seedlings were inoculated with a 125 J2 of avirulent and virulent M. incognita 
pathotypes, and maintained at 24±1°C, under a long-day photoperiod (16h day: 8h 
night). Plants were removed at 24 and 48 h after inoculation, roots was carefully washed 
and examined under a stereo microscope.  



Root apices were fixed in paraformaldehyde-glutaraldehyde in 10 mM PBS buffer (pH 
7.2) for 3h, then dehydrated sequentially with a different concentrated ethanol solution 
to absolute ethanol, and finally embedded in LR White resin. Serial semithin sections 
were cut and briefly stained by 0.02% toluidine blue in citrate buffer.  

 
Results 
Due to the short stay, most of the time was utilized to establish the adequate conditions 
of BTH treatment to carry on the study on effect of BTH on extensin deposition in 
roots, especially in the susceptible cultivar, Roma.  
 
Effect of BTH on early nematode post inoculation events in susceptible plants.  
In control susceptible cultivars (Roma), nematode infection started at 24 h post 
inoculation (hpi). Some nematodes were observed within the root, some were crawling 
at the apical zone, and cellular deformations characteristic of the nematode presence 
were observed. BTH treatment, either 2 or 24 h prior nematode inoculation, caused a 
slight inhibition of nematode infection  
 
Microscopic observations 24 hpi showed that both virulent and avirulent pathotypes 
exhibited a similar ability to penetrate the roots ant to initiate giant cell formation in 
control and BTH-treated plants However, in the treated plants (2 or 24 h with BTH) the 
nematodes appeared to encounter difficulties for its establishment and for giant cell 
formation. 
 
Curiously enough, in BTH treated plants (2 or 24 h BTH treatment) at 48 hpi clear cell 
necrosis were observed in the root apical region. This fact denotes a hypersensitive 
response, suggesting, that BTH is producing a defence response in the plant. 
 
The Bari group is currently continuing with the proposed experiments. Taking into 
account the data obtained, the first experiments on extensin deposition will be done with 
control and 24h BTH treated plants, 48 hpi when the defense response appeared to be 
clearly observable. The polyclonal antibodies, anti-extensin isotope goat a C-15, are 
already in Bari 
 


