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Purpose of the visit 
The project fits within our common goals to provide a better resolved nematode phylogeny and 

an improved insight in the evolution of plant-parasitic nematodes (COST 872/WG2: Comparative 

genomics of plant parasitic nematodes). Although the basic parasitic biology of certain plant parasitic 

nematodes is already well documented, a broader understanding of the evolution of the mode and 

direction of plant parasitism from non plant-parasitic lifestyles is still speculative. The number of basal 

and intermediate (= facultative) plant parasitic nematodes that has been studied effectively is relatively 

small, in comparison with the total known number of species within the Tylenchomorpha. This is due to 

the fact that research in plant parasitic nematodes is largely guided by economic relevance rather than 

phylogenetic importance. Current molecular guided phylogenetic hypotheses provide valuable 

frameworks. However, reconstruction of parasitic evolution is hampered by uncertainties in the 

phylogeny, especially the resolution of the basal radiation (Bert et al. 2008; Holterman et al, 2009). 

The main objective of the visit was collecting, identifying, and sequencing basal and evolutionary 

intermediate plant parasitic nematodes. Already a considerable body of morphological and molecular 

data is available. The problem is that these data are mainly from species that were collected in agro-

ecosystems; the 'classic' biotopes for studying the biology and ecology of plant parasitic nematodes. In 

order to obtain a more complete overview it is necessary to include more rare and/or inconspicuous 

species that may be evolutionary intermediate forms (e.g. the facultative plant parasites). Therefore, 

samples were taken in biotopes that are not dominated by higher plants. In current project nematodes 

from freshwater habitats were included, an environment that is so far nearly completely neglected in 

comparative genomics. 

 

Description of the work and main results obtained 

A total of 10 freshwater habitats were sampled. Nematodes were extracted from the soil using 

standard techniques. Prior to DNA extraction, individual nematodes were identified based on 

morphological and morphometrical analysis using a light microscope equipped with DIC optics. A series 

of digital images from each nematode was taken. DNA extraction, amplification and sequencing were 

performed as detailed in Holterman et al. (2006). 



 

Current STMS has led to the finding of representatives of several “levels” of nematode evolution: 

• THE ROOT OF THE TREE: 

Several species of Tobrilus (Triplonchida, Enoplida) were identified and processed for further 

DNA analysis. DNA data of this group are important since available embryological data indicate the very 

basal position of the Triplonchida in the SSU rDNA–based phylogenetic tree. 

• BASEL PLANT PARASITIC NEMATODES: 

Insect-parasitic tylenchs are thought to be the most basal Tylenchomorpha. However DNA data 

of this group are very scarce. In this study we were able to find high quantities of Hexatylus sp. To our 

knowledge the first recording of this genus in freshwater. 

• INTERMEDIATE PLANT PARASITIC NEMATODES.  

Representatives are found that form may be evolutionary intermediate forms between basal 

and advanced plant parasitic nematodes, such as Nagelus and Psilenchus. Notably, the genus Psilenchus 

is the subject of longstanding discussions of its either basal or more derived position. 

• ADVANCED PLANT-PARASITIC NEMATODES. 

Nematodes able to attack higher plants in freshwater habitats include members of the genus 

Hirschmanniella (burrowing endoparasites). However, only the common species H. gracilis was found. 

Data of this group are important since there is growing evidence that the extremely important root knot 

nematodes have evolved from an ancestral member of the burrowing endoparasitic nematodes.  

 

Before this STSM the applicant was missing “hands-on” molecular experience. Current project 

was a perfect opportunity to be trained in several standard molecular tools, such as DNA extraction, 

PCR, gel electrophoresis, etc..  

The final results of this STSM await further analysis (sequencing, phylogenetic analysis, etc…). 

Future collaboration with host institution 

The most important result of this project is certainly the start of a long term collaboration. 

Currently we collaborate almost on a day-by-day basis on a similar project were the morphological-

taxonomical and molecular expertise of both partners is optimally combined. 

Projected publications/articles resulting or to result from the STSM  

The collective chapter of the COST Action 872 book entitled "Phylogeny and evolution of 

nematodes”. Other publications will follow but depend on the results of current ongoing 

collaboration (see above). 

Confirmation by the host institute of the successful execution of the mission 

see print screen of email Hans Helder 
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