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Zaključki (Conclusions) 
 

Backgroud 
 
Genetically modified organisms (GMOs) have been widely approved for commercialisation at 
a global scale, being diverse in their taxon, genetic constructs and elements. Numerous 
countries in their legislation have implemented authorization, labelling, and compliance 
control of GMOs, products containing GMOs, or materials derived from GMOs.   
 
In Article 18 of the Cartagena protocol on Biosafety which addresses the issue of the 
handling, transport, packaging and identification of GMOs, the detection and identification of 
GMOs plays an important part in the ability of national authorities to distinguish whether or 
not there are GMOs in a shipment both through proper packaging and labeling of shipments 
and through the analytical, laboratory based analysis of the contents of a shipment to detect 
unauthorized and or unintended GMOs. 
Furthermore the identification of GMOs is also vital to the activities relating to risk 
management as outlined in Article 16 which requires adoptions of measures and strategies 
for preventing adverse effects and for managing and controlling risks identified by risk 
assessments (e.g. detection and identification can be used as a tool). This can be further 
applied also to the provisions of implementing Articles 17 and 25 on unintentional and illegal 
transboundary movements. 
 
National Institute of Biology as National Reference Laboratory together with Ministry of 
Agriculture and the Environment of Republic of Slovenia organized this Workshop for experts 
in handling issues related to GMOs (e.g. regulators, inspectors, custom officials) with the aim 
to provide information on new approaches for testing and identifying of GMOs as well as to 
discuss the potential gaps and possibilities relevant to detection and identification of GMOs 
in the future. The workshop is also dedicated to the celebration of the 10th anniversary of the 
entry into force of the Cartagena Protocol on Biosafety which is international agreement 
promoting safety in the use of biotechnology.  
 
 
GMOs detection and identification 
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With the constant increase in the number and diversity of GMOs, testing laboratories facing 
challenge to establish reliable, efficient, high throughput and cost-affordable system for 
GMOs testing in place. Classical approach to GMOs testing is through different phases: first 
screening targeting most common genetic elements in GMOs, then identification phase to 
identify individual GMO and quantification phase (when threshold in regulation is set) to see 
if labelling is required and if the sample is in compliance with legislative claims.  
 
To be effective in the field of detection and identification of GMOs, Slovenia as a small 
country is even more obliged to rationalize use of capacities, personnel and laboratory 
facilities. Therefore we are very active in research and development of strategies and 
approaches for reliable and efficient GMO detection, such as bioinformatic tools, 
implementation of new technologies, etc. 
 

Bioinformatic tools and availability of screening methods 
 
Regarding the number of GMOs and genetic elements matrix approach is becoming the 
basis for selection of screening targets to be tested. Even some project based attempts are 
made to establish the information on matrix components (GMOs and elements) like recently 
published GMOseek matrix, there is no worldwide regularly maintained and updated matrix 
available (Block et al. 2013). Therefore the establishment and maintenance of such reliable 
matrix would be beneficial for laboratories in the future. 
 
Another challenge with new GMOs is availability of validated screening methods. Recently 
pentaplex method was published (Huber et al., 2013), but with five screening elements 
aligned, coverage of GMOs, even those approved in EU, is not complete. In consequence, 
for example, GMOval project (http://www.gmoval.com/) is dedicated to validation of some 
screening methods. 
 
The specific computer programmes can be of great help to handle large number of 
information on GMOs and genetic elements. They can support decisions on selection of 
screening elements and on methods for selected elements to be developed. They can also 
include decision support system enabling laboratories to facilitate their daily decisions during 
testing, as selection of screening methods and further individual GMOs to be tested. One of 
such tools is recently released and publicly available GMOseek programme (Morisset et al., 
in preparation, http://www.gmoseek.com/gmoseek). The programme uses matrix in excel 
form, which can be tailored to each laboratory requirements. 
 

Future perspectives 
 
Slovenia sees the perspective in methods for quick detection on one hand and reliable 
identification and quantification of GMOs on the other hand.  
 
Some immunological methods for quick detection are already available; even they target 
only limited number of proteins and therefore cover only few GMOs. 
Isothermal methods, like loop mediated isothermal amplification (LAMP), are quick nucleic 
acid based qualitative detection methods, which are perspective for fast and on-site 
qualitative analysis of GMOs  (more papers, e.g. Li et al., 2013). 
 
Regarding increasing number of GMOs, high throughput approaches for detection and 
identification are becoming necessary. Usage of prespoted plates enabling detection of 
several GMOs simultaneously can reduce the workload (Quercy, 2009). 
 
qPCR is the most widely used method for quantification of GMOs, using relative 
quantification, dependant on appropriate reference materials, characteristics of sample and 
reference materials. Digital PCR for absolute quantification, especially those more affordable 
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versions, can be important step forward to more precise and harmonized quantification 
(Morriset et al., 2013). 
 
Additional challenge are unknown GMOs where next generation sequencing can be the 
technology of choice which can help in detection without prior knowledge of the sequence 
(ENGL ad hoc working group on “unauthorised GMOs  2011, Yang et al. 2013). 
 
GMOs laboratories network 
 
One of the most important activities in GMO detection and identification is exchange of 
information, experience and knowledge. Therefore Slovenia considers networking as the 
most appropriate approach. Slovenian NRL is a member of European Network of GMO 
Laboratories (ENGL).  
 
The European Union Reference laboratory for GM food and feed (EU-RL GMFF) and 
the European Network of GMO Laboratories (ENGL), inaugurated in 2002, play an 
eminent role in the development, harmonisation and standardisation of means and methods 
for sampling, detection, identification and quantification of Genetically Modified Organisms 
(GMOs) in a wide variety of products, ranging from seeds, grains, to food and feed stuff. 
ENGL was formed as by the European Union and the National Reference Laboratories 
(NRLs) that in the context of the enforcement of the European Union (EU) regulations of 
GMOs are responsible for the correct detection, identification and quantification of GMOs by 
the enforcement authorities in the EU-Member States. Its secretariat and chair is provided by 
the European Union Reference Laboratory for GM Food and Feed (EU-RL GMFF). 
The large number of challenges that enforcement laboratories face are discussed and 
guidance documents are published (http://gmo-crl.jrc.ec.europa.eu/guidancedocs.htm).  
 
Slovenia cooperates also globally, and sees networking on global scale as very important 
and challenging issue. Exchange of information and experience enables among others 
harmonization of testing approaches for safe handling, storage, transport and use of GMOs 
globally. The “Network of Laboratories for LMO Detection & Identification« under the 
Cartagena Protocol on Biosafety would be a good example of attempt to develop 
strategies and needs regarding detection and identification of GMOs through international 
agreement. The network also enabling compilation of laboratory methods for the detection of 
GMOs, in particular for those unauthorized or unintentionally released into the environment 
on a global scale. Notwithstanding, Biosafety Clearing-House (BCH) would be the proper 
place where exchange of information on variety of scientific, technical, legal and capacity 
building information regarding detection and identification of GMO would be accessible 
globally. 
 
Capacity building 
 
As the number and diversity of GMOs constantly increase the capacity building in technical, 
human and financial resources is ongoing need. Particularly of importance would be stable 
financing which on a long run allows effective, reliable and efficient detection and 
identification system of GMO. 
 
 
 
BLOCK, Annette, ŽEL, Jana, GRUDEN, Kristina, MORISSET, Dany. The GMOseek matrix : a decision support 

tool for optimizing the detection of genetically modified plants. BMC bioinformatics, 2013, vol. 14, str. [1-
14], 256.  http://www.biomedcentral.com/1471-2105/14/256, doi: 10.1186/1471-2105-14-256. 

 
HUBER Ingrid Christine , Annette Block , Daniela Sebah , Frédéric Debode , Dany Morisset , Lutz Grohmann , 

Gilbert Berben , Dejan Štebih , Mojca Milavec , Jana Zel , and Ulrich Busch. Development and Validation 
of Duplex, Triplex and Pentaplex Real-time PCR Screening Assays for the Detection of Genetically 



 

4 

Modified Organisms in Food and Feed. J. Agric. Food Chem., Just Accepted Manuscript DOI: 
10.1021/jf402448y 

 
Morisset D., Kralj Novak P.,  Zupanič D., Gruden K., Lavrač N., Žel J. (2013). GMOseek: a user friendly tool for 

optimized GMO testing. (in preparation)  
 
MORISSET, Dany, ŠTEBIH, Dejan, MILAVEC, Mojca, GRUDEN, Kristina, ŽEL, Jana. Quantitative analysis of 

food and feed samples with droplet digital PCR. PloS one, 2013, vol. 8, issue 5, str. e62583-1-e62583-9.  
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0062583;jsessionid=DF4F7162FA
7C190252A6F73DBD180ECA, doi: 10.1371/journal.pone.0062583. [COBISS.SI-ID 2785359],  

 
Li, Q.; Fang, J.; Liu, X.; Xi, X.; Li, M.; Gong, Y.; Zhang, M. Loop-mediated isothermal amplification (LAMP) 

method for rapid detection of cry1Ab gene in transgenic rice (Oryza sativa L.). Eur. Food. Res. Technol. 
2013, 236 (4), 589-598. 

 
Maddalena Querci, Nicoletta Foti, Alessia Bogni, Linda Kluga, Hermann Broll, Guy Van den Eede Real-Time 

PCR-Based Ready-to-Use Multi-Target Analytical System for GMO Detection Food  Analytical Methods 
December 2009, Volume 2, Issue 4, pp 325-336  

 
ENGL ad hoc working group on “unauthorised GMOs” Overview on the detection, interpretation and reporting on 

the presence of unauthorised genetically modified materials,   
Guidance document from the European Network of GMO Laboratories (ENGL) EUR 25008 EN – 2011 
 
YANG Litao, Congmao Wang, Arne Holst-Jensen, Dany Morisset, Yongjun Lin & Dabing Zhang Characterization 

of GM events by insert knowledge adapted re-sequencing approachesScientific Reports  3, Article number: 
2839 doi:10.1038/srep02839  

 
 
 


