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Challenges:

Constantly increasing

• number of GMOs
• cultivation area
• crop diversity
• genetic elements
• number of methods
• technologies
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Challenges:

Generally increasing

• information
• molecular data
• data management
• number of analytes
• costs
• lab requirements

Finding the needle in the haystack,
but cheap and without delay!



GMO Screening Strategies - Challenges

• Cover the increasing number of GMOs

• Select the „best“ methods (fit-for-purpose)

• Constantly update your GMO matrix

• Sustain efficiency

� Harmonised guidelines for strategies 

� Databases and Web-tools  
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Guidelines for Screening Strategy             
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General principles of  GMO screening strategies

by using the matrix approach / and requirements for its use

Content: 

• Combination of targets for screening
• Analysis of the output of the first screeing
• Additional screening tests
• GM event identification
• Interpretation of PCR results
• PCR method performance criteria and validation

• Absolute LOD
• Specificity and reference materials
• Robustness
• False-positive / false-negative rates
• Probability of detection (POD)
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Pre-spotted plates (PSP) project

Screening PSP 
(6 Screeing Targets / 7 Species / 3 Events) soy & maize PSP 

(13 soy events / 19 maize events)



EU Database of Reference Methods

GMO-Matrix
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EUginius GMO - Database

Detection Tools
www.euginius.eu
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Soybean    (8)

How to detect GMOs  not covered

by the screening tests?  



Maize  (4)

How to detect GMOs  not covered

by the screening tests?  
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MON 87701    MON87708     MON 87769

DP-305423      CV-127        DAS-68416-4

6 validated event-specific 
real-time PCR methods of the EURL GMFF

Pilot Study: 

Multiplex event-specific

real-time PCR Screening 



Positive FAM signal

one or more soybean event(s) 
are present

further analysis in single event-
specific real-time PCR tests

� Verified in bioinformatic tests performed by the 
JRC/EURL-GMFF  Bioinformatics Unit
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Results of the Collaborative Trial (2015)

• Participation of 16 labs testing 12 blinded soya flour samples
(mixtures with 0.1% and 0.03% GM content)

• only 1 false-postive results (out of 360 results)

• 10 false-negative results for 0.03% samples (2.8%)

• 4 false-negaitve results for 0.1% samples (1,1%)

• All labs were able to detect at least 20 target copies
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ENGL Activities
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ENGL Working Groups (concluded)
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ENGL Working Groups (active)
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DNA-based/ Molecular Biology
Methods

• Animal Species
• Allergens
• Food Microbes (Pathogens)
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What is next?
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What falls under the Genetically Modified

Organism legisation ?

– an organism whose genetic material has been
altered using genetic engineering techniques

– microorganisms (viruses, bacteria), plants, animals

• living organisms
• processed material (food/feed products)

Excluded:   Vitamins, enzymes, amino acids etc.
produced with the help of GM microorganisms
Free of recombinant DNA, production strain 



Mind Map
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Global market for animal 
feed additives 
was estimated to be 14,4 billion $ 
in 2012 and is expected 
to reach 19,5 billion in 2020
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Vitamin B2 (riboflavin)                    
used as feed additive

Sept. 2014 
Notification in the Rapid Alert System Food 
and Feed (RASFF)

Importer notified for a lot of 3 tons of Vitamin B2 
from China: 

Presence of living (spore-forming) Bacillus subtilis
production strain

• recombinant DNA (rib operon on chromosome, 3 plasmids) 
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Possibilities for detecting and identifying

crops produced with

New Plant Breeding Techniques

• Genome Editing – single nucleotide changes

• Removal of few base pairs

• How to Detect ?

• How to distiguish from
conventionally bred crops ? 
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GMOs authorised in EU

8 GMO applications

pending for

cultivation approval

Food & Feed

60-70 GMOs approved for

import and marketing

19 GMO applications

pending for approval

Cultivation

Only 1 GMO 

authorised: MON810

Only 1.5% of total maize

cultivation area in EU 
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Authorised

or not ?

Soybean
Import

[ Mio. tons]

Correct labelling ?



GVO Findings  2014
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Challenges for Global Networking 

Exchange of information on GMOs 

• in-the-pipeline 

• approved for any use

What is basically required ?

• molecular data for screening

• (event-specific) PCR detection methods

• (certified) reference material
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Thank you
for your
attention!

30

Contact:

Dr. Lutz Grohmann

Federal Office of 
Consumer Protection
and Food Safety

lutz.grohmann@bvl.bund.de


