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Background and context to presentation



LGC

ÅLGC: Life sciences measurement, testing and research institute

Å180th Anniversary (2022)

ÅOperate out of 19 countries: 4,300+ employees

ÅNational Measurement Laboratory

ÅUK®s designated institute for chemical and bio-measurement

ÅWork globally to harmonise measurement science

ÅGovernment Chemist

ÅStatutory function (UK legislation)

ÅProvision of impartial/independent referee analysis on a (food) sample as part of official controls, 
in cases of dispute between a trader/manufacturer and local authority

ÅUK National Reference Laboratory (NRL) for GMOs in food and feed

ÅPursuant to (retained) regulation (EU) 2017/625

ÅGMO authorisations in Great Britain

ÅProvision of scientific method validation services as part of the official authorisation process

ÅLast two positions awarded and funded by the FSA (CA)
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Example publications with LGC 
authorship/contributions
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Publications available at:

https://gmo-crl.jrc.ec.europa.eu

https://researchbriefings.files.parliament.uk/documents/POST-PN-0663/POST-PN-0663.pdf

https://pubs.rsc.org/ru/content/ebook/978-1-78801-178-5



Detection of conventional GMOs

Status and Challenges



Introduction

ÅConventional GMOs: organisms produced using recombinant DNA technology, 

typically containing DNA sequences randomly introduced from the same or other 

species, prior to the adoption of Directive 2001/18/EC

Å EC-JRC Technical Report, Wim Broothaerts, et al.,¯NewGenomic Techniques: State-of-the-Art Review° (2021)

ÅSupporting consumer choice: consumers may not want to purchase food which 

contain GMOs

ÅWithin Europe, traceability and labelling of GMOs is governed by UK/EU legislation

Å Products containing GM material must be clearly labelled

ÅSuccessful labelling of food produce: dependent upon reliable,

stringent, and efficient way of quantifying GM 
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GMO analysis

ÅLargest common denominator in global framework of GMO analysis: 

DNA based methods

ÅMajority of accepted methods for GMO detection and quantification are 

DNA-based

ÅUbiquitous

ÅResistant to degradation

ÅChoice of targets

ÅSpecificity

ÅStable ²qualitative/quantitative

ÅQuantitative PCR (qPCR)-based analysis is the current preferred DNA-

based technique for routine GMO analysis

ÅEURL validated methods for event specific detection of GM varieties 
provide unequivocal target identification *
ÅCollaborative international inter-lab validation

ÅSession  4 ²Detection of ¯classical° GMOs ²Analytical methods
(Frédéric Debode (CRAW-W, BE), Frank Narendja (AGES, AT))
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* https://gmo-crl.jrc.ec.europa.eu



Challenge ²Number of GMOs
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Total number of GM lines authorised within the EU

Å Based on total number of individual lines approved

Å Includes stacked events

Å Does not include different combinations of single events within a stacked event

Å Does not include pending applications subject to Regulation (EU) 619/2011

Data from EU register



GMO screening approaches

ÅCapitalise upon common GM control elements/markers

Åp35S, tNOS, Cry1Ab/Ac, ctpt2/cp4 epsps, bar, p35S-pat, 
pFMV, pNOS, etc.,

ÅTwo example main-stream approaches:

ÅEURL/JRC pre-spotted plates (EU) (Querci et al., 2009)

ÅMatrix-based approaches (e.g., Waiblinger et al., 2009)

Å Cross referencing results from an informative panel of 
screening markers to known occurrences in GM lines

ÅReliance upon databases:

ÅSession 6 ²Global information sharing

ÅEC-JRC/EURL-GMFF database (Laura Bonfini, EC-JRC)

ÅEUginius database (Theo Prins, Wageningen Food Safety 
Research, NL)
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Taken from Rosa et al., ¯Development and applicability of a ready-to-use PCR system for 

GMO screening° Food Chemistry 201 (2016) 110²119, 

http://dx.doi.org/10.1016/j.foodchem.2016.01.007

Taken from Waiblinger et al., ¯A practical 

approach to screen for authorised and 

unauthorised genetically modified plants° 

Anal BioanalChem (2009), DOI 
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