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• PURPOSE OF THE VISIT 

For parasitism to be successful, nematodes need to avoid and or interfere with plant 
defense responses.  Although the precise mechanisms of avoidance and interference are 
largely unknown, growing evidence indicates that the secretions from the nematode 
esophageal glands are fundamental in this aspect.  Previous efforts in our lab have 
identified a Venom allergen-like protein in the plant parasitic nematode (PPN) Globodera 
rostochiensis, named Gr-VAP1.   In situ hybridization has shown that Gr-VAP1 localizes 
to the subventral glands in pre-parasitic J2.  A yeast two hybrid screen have revealed 
different possible interactors related with the plant defense response.   

Venom allergen-like proteins have also been described in several animal parasitic 
nematodes (APN) and they are targets for vaccine development in Ancylostoma and 
Onchocerca species.  In APN Venom allergens are supposed to be proteins with 
immunomodulatory potential, although functional work and further characterization is 
still lacking.   

We hypothesize that venom allergens from APN may down-regulate plant defense 
responses, by a similar mechanism in which venoms from PPN may interfere with animal 
host defenses.  The purpose of the visit was to check if Venoms from Globodera and 
Heterodera may complement type III secretion system (TTSS) deficient mutants of 
Pectobacterium atrosepticum which behave like non-pathogens by inducing basal 
resistance in N. benthamiana.   
 
• DESCRIPTION OF THE WORK 
 

1. By overlap PCR, venom allergens from G. rostochiensis and H. schachtii (Gr-VAP1, 
Hs-VAP1, and HsVAP2) were fused to dsp (a protein secreted through the TTSS) 
and recA (an intracellular protein). 

2. The constructs were subcloned into the TOPO 2.1. vector. DNA sequences were 
checked by sequencing and cloned into P. atrosepticum 1043 (wild type), P. 
atrosepticum 1043 hrpW- and P. atrosepticum 1043 dspE-. 

3. Basal resistance experiments by dye uptake and overlap assays were performed as 
previously described by Hye-Sook Oh and Alan Collmer (2005). 

 
• Description of the main results obtained 
 

1. A total of 18 clones were produced in order to develop the basal resistance assays 
(Table 1). 



2. Dye uptake was optimized since a pilot experiment using safranin (0.5%), commonly 
used dye, gave very variable results.  Neutral red (1%) filter sterilized, was used as 
the selected dye technique.  As a quantitative measure of dye xylem uptake, 1.3 cm 
leaf cuttings were used for dye extraction as described elsewhere (Oh and Collmer, 
2005).  Spectrophotometer determination of the absorbance at 562 nm was done with 
a microplate spectro fluorometer (SoftMax Pro).  No conclusive results may be drawn 
from this experiment.  The dspE- mutant seems more reliable as a control than the 
hrpW- mutant.  In all cases dye uptake was higher in Pectobacterium transformed 
with the VAP constructs than in the empty controls, however more repetitions and 
only leaves which have absorbed the dye completely should be taken into 
consideration for statistical analysis.  

 
Construct 
Name Construct Description Cloned into  Code 

dsp_HsVAP1 H. schachtii VAP1 tagged to dsp signal peptide  
P. atrosepticum 
1043 A_WT 

dsp_HsVAP2 H. schachtii VAP2 tagged to dsp signal peptide  
P. atrosepticum 
1043 B_WT 

dsp_GrVAP1 G. rostochiensis VAP1 tagged to dsp signal peptide 
P. atrosepticum 
1043 C_WT 

recA_HsVAP1 H. schachtii VAP1 tagged to N-terminus of recA  
P. atrosepticum 
1043 D_WT 

recA_HsVAP2 H. schachtii VAP2 tagged to N-terminus of recA  
P. atrosepticum 
1043 E_WT 

recA_GrVAP1 
G. rostochiensis VAP1 tagged to N-terminus of 
recA  

P. atrosepticum 
1043 F_WT 

dsp_HsVAP1 H. schachtii VAP1 tagged to dsp signal peptide  
P. atrosepticum 
dspE- A_dspE- 

dsp_HsVAP2 H. schachtii VAP2 tagged to dsp signal peptide  
P. atrosepticum 
dspE- B_dspE- 

dsp_GrVAP1 G. rostochiensis VAP1 tagged to dsp signal peptide 
P. atrosepticum 
dspE- C_dspE-

recA_HsVAP1 H. schachtii VAP1 tagged to N-terminus of recA  
P. atrosepticum 
dspE- D_dspE-

recA_HsVAP2 H. schachtii VAP2 tagged to N-terminus of recA  
P. atrosepticum 
dspE- E_dspE- 

recA_GrVAP1 
G. rostochiensis VAP1 tagged to N-terminus of 
recA  

P. atrosepticum 
dspE- F_dspE- 

dsp_HsVAP1 H. schachtii VAP1 tagged to dsp signal peptide  
P. atrosepticum 
hrpW- A_hrpw- 

dsp_HsVAP2 H. schachtii VAP2 tagged to dsp signal peptide  
P. atrosepticum 
hrpW- B_hrpw- 

dsp_GrVAP1 G. rostochiensis VAP1 tagged to dsp signal peptide 
P. atrosepticum 
hrpW- C_hrpw- 

recA_HsVAP1 H. schachtii VAP1 tagged to N-terminus of recA  
P. atrosepticum 
hrpW- D_hrpw- 

recA_HsVAP2 H. schachtii VAP2 tagged to N-terminus of recA  
P. atrosepticum 
hrpW- E_hrpw- 

recA_GrVAP1 
G. rostochiensis VAP1 tagged to N-terminus of 
recA  

P. atrosepticum 
hrpW- F_hrpw- 

Table 1.  Constructs cloned into different P. atrosepticum strains in order to do basal resistance assays. 
 



3. On the overlap assays no results were observed until the moment the STSM was 
finished.  A hypersensitive response should have been developed when Erwinia 
amylovora was used in the overlaps, so further analysis will be done when 
appropriate responses may be induced.  

 
• Projected publications/articles resulting or to result from the STSM 
 
Partial results will be presented in the next COST 872 scientific meeting, to take place in 
Slovenia, 2008. 
The results obtained will need validation and further experimentation in order to include 
them into a projected scientific paper.   
 
REFERENCE 
 
Oh, H. and Collmer, A. (2005)  Basal resistance against bacteria in Nicotiana benthamiana 
leaves is accompanied by reduced vascular staining and suppressed by multiple 
Pseudomonas syringae type III secretion system effector proteins.  The Plant Journal 44, 
348-359   
 


