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Introduction 
RNA interference (RNAi) is a powerful molecular tool that facilitates the selective induction of gene 
knockdown in most multi-cellular and some single celled organisms.  Being able to selectively 
knockdown a gene in an organism allows researchers to investigate its function and, using 
appropriate bioassays, to establish the importance of that gene to the organism under study.  For 
parasites, those genes found to be important have potential as targets for control.  Plant parasitic 
nematodes (PPNs) are hugely important pathogens of plant crops, believed to cause over US$100 
billion damage to world crop production each year.  With major weaknesses in our ability to control 
these parasites, there is a pressing need to identify new targets and/or new methods of control.  The 
application of RNAi to PPNs has grown in recent years as more laboratories realise its potential as a 
control target validation platform.  Additionally, several groups have reported the ability to generate 
transgenic plants that can trigger RNAi in infecting parasites, diminishing their ability to parasitize the 
host plant.  For these reasons, PPN RNAi is an important growth area.   
 
Aim 
RNAi is triggered in the parasite through the application of double stranded RNA (dsRNA) that is 
specific to the target gene.  Recently, the Belfast group published work that demonstrated the 
efficacy of short dsRNAs, designated short interfering RNAs (siRNAs), in triggering robust RNAi in 
several important species of PPN.  This Training School was designed to provide training in this new 
technology platform to research students and new researchers from laboratories across the EU.      
 
Attendees 
Attendees of the training School included young researchers from 10 different countries (Austria, 
Belgium, England, France, Ireland, Italy, Israel, Netherlands, Portugal, Spain), with different levels of 
experience in molecular biology. 
 
Training Provided 
The practical elements involved each attendee performing their own experiment, including the 
synthesis of siRNAs, worm manipulation and experimental setup (and the types of control needed), 
RNAi induction, RNA extraction and cDNA preparation, real time quantitative PCR setup, data 
quantitation, analysis and interpretation.  The experiment carried out by each attendee was the RNAi 
of a neuropeptide gene (Gp-flp-12) in the J2 (infective stage) of Globodera pallida.  With respect to 
learning outcomes, by the end of the training, the attendees should be able to undertake the design 
and completion of gene silencing experiments on PPNs, including the determination of gene 
transcript knockdown.       
 
Practical Demonstration/Support 
Nine researchers from QUB were involved with the practical training of the attendees, two full 
academic staff, two postdoctoral research fellows and five postgraduate students, all of whom were 
well versed in the protocols and techniques being used.  Two demonstrators were assigned to work 
full time with groups of four attendees.  One of these demonstrators for each group carried out each 
of the practical elements in front of the attendees.  This format allowed the attendees to see how 
each step should be performed and enabled the other demonstrator to keep a careful eye on the 
attendees as they performed each step.   
 
Workshops / Presentations 
A series of complementary workshops were run throughout the course.  These included: RNAi 
pathway overview; ds/siRNA design; RNAi experimental design; qPCR design + transcript knock 
down assessment; post-RNAi phenotype determination and bioassay design.  Additionally, there 
were invited presentations by two leading international authorities on in planta RNAi (Prof Eric Davis, 
North Carolina State University and Prof Peter Urwin, University of Leeds).  These presentations 
were followed by a workshop on in planta RNAi that was chaired by Dr Colin Fleming (Agri-Food 
Biosciences Institute, Belfast) and allowed the attendees and trainers to quiz the invited speakers on 
detailed aspects of in planta RNAi.  On the last day of the Training School, there was a final question 
and answer session at which queries raised by the attendees were addressed. 


