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•   PURPOSE OF THE VISIT  
 
Bursaphelenchus xylophilus, the pinewood nematode (PWN), is the causal agent of pine wilt 

disease (PWD), one of the major conifer diseases worldwide. This nematode is a quarantine 

organism (A1) in the European Union, where it has recently been discovered from a restricted 

area in Portugal. At present, the occurrence of PWD in Portugal is limited to a relatively small 

area, 30 km SE of Lisbon. Despite the detection of this quarantine organism in 1999, few 

studies have been conducted on the genetic variability of this species in Portugal. The 

NemaLab (University of Évora) has isolated and maintained a collection of PWN isolates 

representative of the entire affected area in Portugal (Fig. 1). 

 

 

The purpose of this visit was to provide more 

information about the genetic structure of this 

recently introduced species (differentiation of 

isolates or groups of isolates), and to study the 

potential use of a satellite DNA family (MspI) 

as genetic marker for pathways analysis in the 

affected area. Furthermore, it provides 

technology transference between the 

institutions involved, and also the training of 

an MSc candidate to the methodologies herein 

mentioned.  

 

 

 

 

 

 

 

 

Fig. 1: Schematic representation of the quarantine area in 
Portugal. Inside area corresponds to the affected area and 
respective blocks. Outside area corresponds to the buffer zone. 
 



•   DESCRIPTION OF THE WORK  
 

The area affected by the PWN covers 510,000 ha on continental Portugal (Setúbal region), and 

is surrounded by a buffer zone of approximately 500,000 ha for safety reasons. In order to 

provide a practical design system to control and eradicate the disease, the affected area was 

divided into 28 blocks (Fig. 1), established by the National Eradication Programme for the 

Pinewood Nematode (PROLUNP: http://www.dgrf.min-agricultura.pt/prolunp). From each 

block, several pine wood samples have been previously collected, in order to obtain 

representative PWN isolates.  

Previously, nine different isolates were sent by NemaLab to INRA-Sophia Antipolis, and 

used for a preliminary study on the satellite DNA MspI family of this species. However, most 

of these isolates were collected from adjacent areas. Therefore, in order to obtain a more 

complete set of data, and representative of the full affected area, new isolates were selected 

and used as the biological material for this STSM (Fig. 1 and Table 1). 

 

The major steps carried out during this visit are as follow:   

 

1) Nematode isolates 

 

Thirty-one B. xylophilus isolates (from 24 different blocks) originally sampled from the 

affected area in Portugal were selected to perform this experiment (Fig. 1 and Table 1). All 

isolates were previously collected from symptomatic pine trees (Pinus pinaster) and 

maintained in fungal cultures (Botrytis cinerea). Nematodes were collected from the lid of the 

Petri dish, washed several times in distilled water, and stored at 15ºC in 1.5 ml tubes until 

needed.   

 

Table 1: Isolates select from the different blocks of the affected area. 

Isolate code Block   Isolate code Block   Isolate code Block 

Bx1803 PT1  Bx3331 PT12  Bx3732 PT23 

Bx1825 PT2  Bx3338 PT13  Bx3749 PT24 

Bx1833 PT3  Bx3340 PT14  Bx3311 84 

Bx1839 PT4  Bx3357 PT15  Bx1811 PT1 

Bx1847 PT5  Bx3364 PT16  BxHF PT24 

Bx2256 PT6  Bx3372 PT17  BxTroia PT21 

Bx2276 PT7  Bx3392 PT18  Bx3381 PT15 

Bx2280 PT8  Bx3396 PT19  Bx3750 PT24 

Bx2282 PT9  Bx3703 PT20  Bx2288 PT9 

Bx2294 PT10  Bx3711 PT21    

Bx3309 PT11   Bx3728 PT22       
 

 



2) PCR amplification of satellite DNA monomeric units 
 
 
For each isolate, a set of 3 samples (3 PCR tubes with 3 nematodes each) was prepared. The 

amplification of the satellite DNA was performed based on a single worm PCR procedure 

(Castagnone et al., 2005), avoiding the extraction of the genomic DNA. The satellite DNA 

repeats were amplified with specific primers J10-1 5’-GGTGTCTAGTATAATATCAGAG-3’ 

and J10-2Rc 5’-GTGAATTAGTGACGACGGAGTG-3’ (Castagnone et al., 2005), designed 

according the 160-bp monomer of the satellite DNA family previously described for B. 

xylophilus (Tarès et al., 1993). Amplification products were separated by gel electrophoresis, 

and the ladder of repeats was visualized by ethidium bromide staining. Size fractions of 

~150-bp were recovered from the agarose gel (each set of samples of the same isolate were 

running in the same gel, and only the 2 most strong bands, corresponding to the putative 

satellite DNA were recovered) using a gel extraction column (MinElute Gel Extraction Kit, 

Qiagen Inc.). For each set of satellite DNA amplification, an isolate of B. xylophilus (J10) was 

used as positive control (1 PCR tube with 3 nematodes), and water as negative control. 

 

3) Cloning of satellite DNA 
 
 
Satellite DNA fragments recovered from the gel were ligated into the plasmid vector pGEM-T 

using protocols provided by the manufacturer (pGEM-T Vector System, Promega). The 

ligation was used to transform competent Escherichia coli DH5� cells, which were spread on 

L-agar plates with ampicillin, and grown overnight at 37 ºC. Clone inserts (12 random white 

colonies for each isolate) were amplified by PCR using SP6 and T7 universal primers (94 ºC 

for 2 min, followed by 35 cycles of: 94 ºC for 30 s, 55 ºC for 30 s and 72 ºC for 1 min; followed 

by a 7 min final extension at 72 ºC) and insert size was estimated on agarose gels. Clones with 

inserts ~150-bp were used to inoculate 3 mL LB, growth overnight at 37 ºC, and mini-prepped 

to extract plasmid DNA (QIAprep Spin Miniprep Kit, QIAGEN, Inc.). 

 
 
4) Sequencing of clones 
 
 
Each clone was sequenced in one direction by Genome Express (Meylan, France). 
 
 
5) Sequence treatment, alignment and phylogenetic analyses 
 
In order to evaluate the results, several analyses are in progress: 

 

a) Alignment of cloned satellite DNA monomers and design of consensus 

sequences  

b) Calculation of pairwise sequence divergences within and among isolates  



c) Construction of phylogenetic trees based different algorythms (parsimony, 

distance, maximum likelihood) 

d) DNA polymorphisms and distribution of nucleotide differences along the 

satellite sequence  

e) Search of direct and inverted repeats 

 
 
 
•   Description of the main results obtained;   
 
 
Due to financial limitations, only a subset of isolates (12 different blocks) was selected for 

sequencing (below). However, the monomer extraction and ligation to the plasmid were 

carried out using all 31 isolates, and stored in INRA-Sophia Antipolis. 

 
 
Collection of satellite DNA sequences (MspI family)  
 

From the 12 selected blocks, a set of 12 satellite repeats (for each block) was sent to Genome 

Express for sequencing. Overall, 111 sequences of monomers were obtained and distributed 

as presented in table 2.  

 

Table 2: Number of sequence monomers obtained per block. 

Block Isolate 
Monomer 
sequences 

PT1 BX/1803 9 

PT2 BX/1825 5 

PT3 BX/1833 7 

PT4 BX/1839 11 

PT7 BX/2276 11 

PT8 BX/2280 12 

PT10 BX/2294 6 

PT14 BX/3340 10 

PT16 BX/3364 10 

PT17 BX/3372 12 

PT19 BX/3396 7 

PT24 BX/3749 11 

 Total 111 

 

Since the data of the sequences obtained are still in progress, no specific results are presented 

here. The main results and conclusions related with this work will be published as a scientific 

paper that is in preparation, and will be later sent to the MC chair. 

 

Another major result was the transference of knowledge and training of the candidate to the 

techniques herein described.  



•   Projected publications/articles resulting or to result from the STSM;  
 
The results obtained will be used as partial data to be included in the candidate´s  Master´s 

thesis (which will be presented at the end of May of this year, in the University of Évora).  

 

A poster will be present at the 5º Congresso da Sociedade Portuguesa de Fitopatologia, in Coimbra, 

22-23 November 2007. 

 

Furthermore, a scientific paper is in preparation in order to publish the results obtained 

during this STSM, together with the results previously obtained by the French colleagues. In 

total, the full data set will comprise approximately 200 sequences of satellite DNA monomers, 

which is quite representative; it is the first time that such a large number of satellite DNA 

sequences will be available for a nematode species (based on the updated literature). 

 

 


