Regulating genome edited organisms as GMOs has
negative consequences for agriculture, society and
economy

On July 25t the Court of Justice of the European Union (ECJ) ruled that organisms
obtained by modern forms of mutagenesis such as CRISPR are not exempt from the EU
GMO legislation. Consequently, genome edited organisms must comply with the strict
conditions of the EU GMO legislation. This is in stark contrast with the opinion of the
Advocate-General of the Court, which was published in January of this year and advised
ruling otherwise. We regret the purely process-based interpretation of the legislation by
the Court and conclude that the EU GMO legislation does not correctly reflect the current
state of scientific knowledge. Organisms that have undergone simple and targeted
genome edits by means of precision breeding and which do not contain foreign genes are
at least as safe as if they were derived from classical breeding techniques. Therefore, we
call upon all European authorities to quickly respond to this ruling and alter the
legislation such that organisms containing such edits are not subject to the provisions of
the GMO Directive but instead fall under the regulatory regime that applies to classically
bred varieties. In the longer term, the GMO Directive should be thoroughly revised to
correctly reflect scientific progress in biotechnology.

There are many reasons why agriculture in Eurapd around the globenustbecome more
sustainable.Agricultural practices pupressure on our environment, we are faced with a
growing population (mounting to an estimatedO billion mouths to feed by 2050), and
climate changeposes increasing challengdsr crops— climate measurements fronthe
summer of 201&inderline the urgency ahis message.

Timei s a | uxur y eduang the environmdntalVoatprint ®f agriculture and
adapting farming to a changing climatare imperative For examplecropsthat are more
tolerant to rapidly changing and harsher environmemal be crucial forthe success of
tomorrow’ s f ampeachesTo dddress challenges like this and meet food
production goals efficiently, we wileedto use all knowledgand technical means available
and thus alsmewtechnologies specifically biotechnologyOne of the latest breakthroughs

in this fieldis precision breeding, an innovatiwop breeding method based on genome
editing. Crops developed with precision breedi could help the farmer to minimize inputs
such as fertilizers and pesticides. Precision breeding can also contribute to tailoring crops to
a specific area, taking into account the environmental factors of a certain region. E.g. having
plants that are draght resistant could mean higher crop yields without increasing arable
land.



Taking traditional breeding to the next level

The search to introduce additional genetic variation in crops is anything but Réant
breeding started around 8,000 B@hen farmers selected seeds from crops with the best
characteristics obtainedhrough spontaneousgenetic mutations and crossbred them to
produce new crop varieties with desirable propertiés more recent timeschemicalsand
radiation are applied to incitehese mutations This type of conventional mutagenesis is
exempt from the provisions of the GMO legislatiobecause of its long safety recard
Neverthelessthis method incites hundredsr even thousands of random mutationsith
unknown effects and consegmces. Mutations leading toon-intended changes then must

be removed during the further breeding process, which is very time consuming and not
always successful.

New genome editing technologie®llow the same principle, butith higher efficiency and
precision, as they apply only one or a few targeted mutatietise type of changes that can
also occur naturally or through traditionatutagenic approachesRecent breakthrough
plant researchallow breeders to know exacthhere the change will occuand to better
predict the effects of the changesThat is why these techniques are callpekcision
breeding. In addition, no DNA frommon-related species ipresent in the final cropin
contrast to GMOs.

What the ECJ ruling means

It is generally concludethat the ECJ rulingneans thatthe crops obtained througkhis type

of precision breeding must comply with the striéMO directive. In practice, the implications
are farreaching. European agricultural innovation based on precision breeding will come to
a halt because of the high threshadldat this EU GMO legislatiopresents This willhinder
progress in sustainable agulture and will give a competitivedisadvantage to plant
breedingindustries inEurope.The impacson our society and economy will @mormous

From a scientific point of viewthe ruling makes no sense. Crops containing small genome

edits are at leasas safe as crops obtained through classical mutagenesis or conventional
breedngBut mor e i mportantly, we find the rulin
current farreaching agricultural challenges.

The ruling proves that current EU GMO Iglgtion is outdated and not in line with recent
scientific evidence. As a result, it is crucial that the legislation be adapted such that organisms
containing small edits are not subject to the provisions of the GMO legislation, but instead
fall under theregime that applies to conventionally bred varieties. Additionally, a more



thorough revision of the legislation is necessary for GMOs and new breeding techniques to
correctly reflect scientific progress in biotechnology.

Agricultural innovation will miss an important opportunity

Let’ s make these consequences a bit more tan
breeding hyperexpensive and, by consequence, a privilege of just a few large multinational
companiesAs such, European farmers wilisa out on a new generation of hardier and more
nutritious crop varietieshat are urgently needed to respond to the results of climate change.

For examplediseases and pests from southern areasragadly spreadingdue to increasing
temperatures Switching off certain genes could make crops resistant to these diseases
without the use of new pesticides. This applies particularly to crops that reproduce asexually,
like potatoes banana and strawberies. These crops are more susceptible to diseases
becauseoffspring are genetically identical to the parent plants, leading to a lack of
diversity. The same principle applies to drought: a significant problem many regions in the
world are facing right nowOn top of that,precision breeding is also idetal improve food
guality and safetysuch as the breeding of naswop varietieswith fewer allergens.

Societal and economic impacts

Europeis in deading position in terms of innovativegriculturalresearch. This has led tbe
formation of dynamic botech clustes consisting ofnumerousinnovative startups and
corporate partnershipsMany of these (small) Europeaeedbreeding companieembrace
the new technologies as theycan beimplemented relatively cheaply and quickly, and
because theyxan democratizehe research and development of new agricultural products.

However, theruling ofthe ECJorces companieso go through a veryong andexpensive
regulatory process For entrepreneurs engaged in stattp projects involving precision
breeding and their potential investorshis creates a lowrpbability of market admission for
products developedhrough precision breeding Due to thissignificant uncertainty and
additional risk smaller biotech companiesvill seek refuge elsewhere. SMEBdainvestors
might consider it too great a risk to develop activities in this hostile environment, ultimately
leading to job losses in the sectohdditionally, we riska brain draineffect when plant
researchers leave Europe for better job opportunitasoad.

This also means that in Europe, developing geneedited crops is onlfinancially feasible
for large (multinational) companies and for application in largeoad-acre crops such as
maizeand soy Inother words,Europeis pushingechnology backnto the hands of the big
market players. This is in huge contrast with countries that have adoptedre flexible



regulatiors. In such countriesiniversities, government institutions and small companies are

poisedto lead the precisiofbreeding revolutiam in agriculture For exampleUS regulators
have taken the view that genomedited crops are not a problem as long as they do

not

contain any foreign genes and are therefore not genetically different from crops developed

through traditional breedingporocesses As a result, genomedited crops willsoonappear

on the American marketMeanwhile, elative lower production costin non-European areas

will lead to morgood and feed importsn the EU

Summary

Subjecting crops obtained through modemgenome editingto GMO regulations will deny
European consumers, producers, researchers and entrepreneurs important opportunit
sustainable agricultureTherefore, an urgentreview and amendment of the Europes
legislation on new breeding technologiesneeded In the short termthe legislation should
be altered such thatrops with small DNA adaptations obtained through genome editing
not subject to the provisions of the GMO Directive but instead fall under the regulatory

regime that applies to classically bred varieties. In the long term, new regulationfor

GMGs should be developedhat are adapted to modern breeding techniques. This n¢
directive should provide more legal certainty and evaluate new crop varieties on a Sci¢
basis.

Wetheef ore urge European policy makers t
all levels.
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GREGOR MENDEL INSTITUTE
OF MOLECULAR PLANT BIOLOGY
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Atanas Atanassov, Professor at Jodénomic Center

Ivan AtanassoyDirectorAgrobioinstitute
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Vassilis Fotopoulos, Professor at Cyprus University
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Karel Riha, Deputy Director for Research, CEIT
Masaryk University
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Czech Academy of Sciences (CAS)

Frantisek Foret, Director of the Institute of Analytic,
Chemistry, Czech Academy of Sciences (CAS)

Jan Kopecky, Director of the Institute of ¥&iology,
Czech Academy of Sciences (CAS)
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of Sciences (CAS)
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Molecular Biology of the Czech Academy Sfiences
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From Denmark:

Poul Erik Jensen, Head of Copenhagen Plant Scie
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From Estonia:

Mati Koppel, Director Estonian Crop Research Institl «\ csr?; ;:search
Institute

Ulle Jaakma, Vie®Rector of Research, Estonig
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Ulo Niinemets, Chair of Crop Science and Pl
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KirsiMarja Oksman Research Manag&fTT
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From Germany:

Ralph Bock, Managing Director of the Max Plan
Institute of Molecular Plant Physiology
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Andreas Meyer, Professor at University of Bonn
FrankHochholdinger, Professor at University of Boni
Peter DormannProfessor athe University of Bonn
Gabriel Schaaf, Professor at the UniversityBainn
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Plant Sciene

Pascal FalteBraun, Director of the Institute o]
Network Biology atHelmholtz Zentrum Minchen
Klaus Mayer, Professor at Helmholtz Zentru
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MolecularBiology and Applied Ecology (IME)
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Andreas Weber, Professor at the Cluster of Excelle|
on Plant Sciences (CEPLAS)
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Andreas Graner, Director at the Leibniz Institute
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Karin Schumacher, Professor at eh Centre for
Organismal Studies (COS) Heidelberg

Thomas Greb, Professor at the Centre for Organisr
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Ingrid Lohmann, Professor at the Centre fi
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Jorg KudlaProfessor at the Institute of Plant Biology &
BiotechnologyUniversity of Minster
Antje van SchaewerProfessor at the Institute of Plal
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Iris Finkemeier Professor at the Institute of Plal
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Michael Hippler Professor at the Institute of Plaj
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Bruno MoerschbachéProfessor at the Institute of Plaj
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Ferenc Nagy, Director GenerBlological Research
Centre of the Hungarian Academy of Sciences

'JH.

OC

From Italy:

Gennaro Ciliberto, Presidertdf the Italian Society of
Life ScienceqFISV
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Luca Sebastiani, Director, Institute of Life Sciencg
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Andrea Schubert, President of the Italian Society of
Plant Biology (SIBV)
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Roberto Tuberosa, Italian Technology Platform “Plants
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From Lithuania:

Gintaras BrazauskaspDirector of the Lithuanian
Research Centre for Agriculture and Forestry
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From the Netherlands:
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Sjef Smeekens, Professat Utrecht University

Rens VoesenelRrofessorat Utrecht University
Correé Pietrese,Professorat Utrecht University
George KowalchukProfessorat Utrecht University
Ronald PirsikProfessorat Utrecht University

Guido van den AckervekenProfessor at Utrecht
University
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From Poland:

Marta Koblowska,Faculty of Biology, University o
Warsaw

Andrzej Jerzmanowski, Professorat Warsaw
University
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Jacek Hennig, Professor at the Institute of
Biochemistry and BiophysicsPolish Academy of
Sciences
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From Portugal:

Elena BaenaGonzalez, Instituto Gulbenkian d
Ciéncia
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From Spain:

Pablo VeraResearch Professor CS@irector IBMCP
Vicente Pallas,Research Professor CSIC, IBMCI
President of the Spanish Society for Phytopathology
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José Luis Garcia, Director of the Institute f
Integrative Systems Biology 12SysBio (University
ValenciaCSIC)
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Rosa Maria Cusido Vidal, Professor at the Universit)
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Francisco Juan Martinez Mojica, Professor at f{
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From Sweden:

Ove Nilsson, Director Umea Plant Science Centre
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Panagiotis Moschou, Professor at the Swedi
University ofAgricultural Sciences (SLU)
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Swedish University of
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Erik Alexandersson, Director of PlantLink

Eva Sundberg, Chairperson at the Linnean Centre
Plant Biology in Uppsala
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David Baulcambe, Professor at University of
Cambridge
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Jane Langdale, Professat University of Oxford
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Julian Ma Director, Institute for Infection and
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From Europe
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- Austria: Research Center for Molecul
Medicine of the Austrian Academy ¢
Sciences (GM-M)

- Belgium: Flanders Institutéor Biotechnology
(VIB)

- Czech Republic: Central European Institute
Technology (CEITEC)

- Denmark: Biotech Research and Innovati
Centre (BRIC)

- Finland: Institute for Molecular Medicini
Finland (FIMM)

- France: Institute Curie
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Medicine in the Hemholtz Association

- ltaly: European Institute of Oncology (IEO)

- Portugal: Gulbankian Institute for Scienc
(IGC)

- Spain: Centre for Genomic Regulation (CR(

- Switzerland: Friedrich Mieschdnstitute for
Biomedical Research (FMI)

- The Netherlands: The Netherlands Canc
Institute

- UK: Babraham Institute
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FESPB is an umbrella organization for the Euro
Societies of Plant Biology that encompasses 5000 |
scientists.

Andrea Schubert,President of the Federation of
European Societies of Plant Biology (FESPB)
Christine Foyer, Secretary Geneddilthe Federation of
European Societies of Plant Biology (FESPB)
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FESPB

The Federation
of European Societies
of Plant Biology
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