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Background 
Plant parasitic cyst (Heterodera sp., Globodera sp.) and root-knot (Meloidogyne sp.) 

nematodes induce respectively syncytia or giant cells in the vascular cylinder of plant roots. 

These nematodes withdraw solutes and nutrients from these complex feeding cells to 

develop and complete their life cycle. Plant derived organic solutes are translocated via the 

phloem elements towards the area of nematode infection (Bird and Loveys, 1975; McClure, 

1977; Böckenhoff et al., 1996) where they are taken up into the syncytia or giant cells by the 

activity of or transport proteins or passage via plasmodesmata (Pd). At present, the question 

about the functional importance of symplasmic connectivity of different nematode feeding 

cells is still unclear. Giant cells were described as being symplasmically isolated from 

neighbouring cells (Hoth et al., 2005) as well as between each other (Jones et al., 1976) or 

connected to the phloem (Dorhout et al., 1993). Similarly, in earlier studies it was suggested 

that syncytia are symplasmically isolated (Jones et al., 1977; Böckenhoff et al., 1994; 

Böckenhoff et al., 1996) but in recent years evidence accumulated for the presence of 

symplasmic connections (Hoth et al., 2005; Hoth et al., 2008). It is believed that these 

connections might be established during nematode development (Hofmann et al., 2006; 

Hofmann et al., 2007) and might play an important role for nematode development.    

 

Objectives 
In order to get a better understanding of the importance of symplasmic connectivity of NFS 

from cyst and root-knot nematodes, the applicant’s objective of this short term scientific 

mission (STSM) was to learn and to apply different microscopy methods to study functional 

plamodesmata present in the cell walls of NFS. A viral movement protein (MP) that binds 

specifically to Pd fused to the reporter protein GFP was used to fluorescently mark the Pds. 
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Furthermore, the potential deposition of callose along Pd of feeding cells has been monitored 

by immunocytochemistry using an anti-callose antibody. This approach should reveal if 

callose deposition might prevent solute passage through the Pd.  

 

Experimental procedures 
Plant growth 

Arabidopsis and tobacco plants were grown under standard sterile conditions and inoculated 

after 12 days after sowing with infective nematode juveniles (J2) of Meloidogyne incognita, 

Heterodera schachtii or Globodera tabaccum.  

 

Confocal laser scanning microscopy 

Tobacco plants containing the MP-GFP fusion (Kragler et al., 2003) were grown and 

inoculated as previously described. Ten and 15 day old NFS were dissected from nematode 

infected roots and slices of approximately 150-300 were generated with a vibratome 

(MICROM). Immediately after preparation samples were analysed with a confocal laser 

scanning microscope (CLSM) (LSM510 META 510, Zeiss, Germany) equipped with standard 

argon and He-Neon lasers. 

 
Immunocytochemical analysis 

Syncytia and galls were dissected from infected roots, fixed and sectioned as previously 

described (de Almeida Engler et al., 2004). Sections were treated with the primary 

monoclonal anti-callose antibody diluted 1:200 (Biosupplies Australia, Australia), followed by 

the secondary antibody Alexa Fluor 488 goat-anti mouse IgG (Invitrogen) diluted 1:300. 

Sections were observed with an epifluorescence microscope (Axioskop, Zeiss) equipped with 

a digital camera (AxioCam, Zeiss).   

 

Description of the main results 
Infected as well as non-infected material from roots and shoots from the MP-GFP tobacco 

line was used for our microscopic analysis. A punctuated GFP fluorescence was observed 

mainly in the areas of nematode infection highlighting the presence of plasmodesmata. The 

immunocytochemical analysis of the distribution of callose illustrated that callose is probably   

localised in infected and non-infected roots. In control roots callose deposition was restricted 

to the region of phloem elements while in infected roots callose was also detected in cell 

walls of the vasculature. Negative controls (omitting the primary antibody) were completely 

devoided of background fluorescence illustrating the specificity of the immunolocalisations 

During the STSM the applicant showed to have all the skills to quickly learn the microscopic 
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methods involved and to conduct the experiments efficiently. As such, the applicant will be 

able to continue her work independently in the laboratory in Vienna.  

 
Projected publications/articles resulting or to result from the STSM 
During the STSM many images were generated and presently the obtained results are being 

further validated. These further analyses will be used for a manuscript in preparation in the 

near future. 
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