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PURPOSE OF THE VISIT 
 
Plant nematodes constitute a serious economic problem worldwide as a result of intensive 

agriculture. One of the main crops affected by nematodes is tomato which is a very good 

host mainly for root-knot nematodes (Meloidogyne spp.).  

Plants have developed an arsenal of defense mechanisms to protect themselves against 

pathogen attacks. These include accumulation of reactive oxygen species (ROS), rapid 

alterations in cell walls and enhanced activity of various defense-related enzymes. 

(Bindschedler et al. 2006, Melillo et al. 2006, Bleve-Zacheo et al. 2007). Plant peroxidases 

(POs) have been implicated in a variety of defense-related processes against nematodes, 

including the hypersensitive response and lignifications (Melillo et al. 1989, 1992). Close 

relationships have been found between enhanced levels of POs and resistance of plants 

upon infection with cyst nematodes (Andrés et al. 2001; Montes et al. 2004). 

Ascorbate oxidase (APX) pools are a member of the multicopper oxidases family. They 

catalyse the oxidation of ascorbic acid (AA) to dehydroascorbic acid (DHA) via 

monodehydroascorbate (MDHA), with the concomitant reduction of molecular oxygen to 

water. APX are preferentially accumulate in vegetative tissues and are differently 

regulated in response to wounding and stress response, depending on the different kinds 

of host-pathogen interaction. 

 

The purpose of the visit was to study the behaviour of the ascorbate peroxidase (APX) 

expression in incompatible and compatible Meloidogyne javanica-tomato interaction and 

its involvement in ROS detoxification.  

 
 



DESCRIPTION OF THE WORK 
 
Seedlings 5 days old of a resistant variety homozygous for Mi-1, Motelle, and susceptible 

tomato cv. Moneymaker were individually grown in sterilized sand, then inoculated with a 

water suspension of 125 J2 of avirulent M. javanica and maintained in a growth chamber 

at 24±1°C, with a light regime of 16h day : 8h night. Plants were removed 48 hours and 

four days after inoculation, respectively, the root systems carefully washed was examined 

under a stereo microscope and the infected root apices were collected.  
The selected root portions were fixed in paraformaldehyde- glutaraldehyde in 10mM PBS 

buffer (pH 7.2) for 3h and processed for immunolocalization. Root tissues were then 

incubated with the primary polyclonal antibody anti-APX and with secondary antibody 

Alexia Fluor 594 and examined under a dual channel laser confocal system (LSM Pascal 

Zeiss) (Leone et al. 2006) 

    
 
RESULTS  
 

The red fluorescence, indicating APX expression in non infected root apices, can be 

seen only lining the rhyzodermis layer in both resistant (Fig.a) and susceptible (Fig.b) 

roots. Serial sections indicate that constitutive APX in uninfected roots is not expressed 

in any other tissues. 

When resistant tomato roots challenged by M. javanica juveniles were examined 48h 

after nematode infection APX reaction was localised either in rhyzodermis or in cells 

surrounding those selected as feeding sites by established juveniles (Fig.c). In this 

section a great number of juveniles (green lines inside the root indicated by arrows) can 

be seen. In the susceptible root tissues, a great APX accumulation (arrows head) was 

detected in the induced giant cells (gc) close to vessels (v) (Fig.d). The enzyme resulted 

to be localised specifically in the cytoplasm of giant cells as well as in neighbouring cell 

tissues. High magnification (Fig.e) of a portion of giant cells indicated that cytosolic 

membranes (cm) are the most involved compartment in APX synthesis. Four days after 

nematode infection, APX activity can be yet detected in both resistant and susceptible 

interaction but with less extent (not shown).  

 



 
 
Figure: a) Serial scanning sections of APX localisation in a resistant tomato non infected root, b) Serial 
scanning sections of APX localisation in a susceptible non infected root, c) in resistant tomato root,  APX  
can be seen to be expressed in cells around the tentatively inducing feeding sites by a number of juveniles 
(48 h after inoculation), d and e ) great expression of APX in giant cells  (48 h after inoculation) in a 
susceptible tomato root. 
 
 



These results suggest i) a general increase in antioxidant enzyme activity induced by 

nematode infection and, more, ii) the increased APX capacity in the compatible interaction 

supports the antioxidant systems, possibly by preventing ROS formation and making the 

nematode successful. 
These data provide a starting point towards a better understanding of the role of 

ascorbate oxidase in tomato plant response against root-knot nematodes. Further 

experiments can validate these results which may be included into a projected scientific 

paper. 
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