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ABSTR ACT
In its judgement of July 25, 2018, the Court of Justice of the European
Union (CJEU) in the case C-528/16, Confédération paysanne and Others,
held that organisms obtained by techniques of mutagenesis are ‘geneti-
cally modified organisms’ (GMOs). It follows from the Court’s reasoning
that genome-edited organisms, ie organisms resulting from techniques of
directedmutagenesis, are GMOs as well and are fully regulated byDirective
2001/18/EC.However, Directive 2001/18/EC only stipulates rules for the
deliberate release and placing on the market of GMOs. By contrast, the
EuropeanUnion (EU)has adopted a separate set of rules laiddown inDirec-
tive 2009/41/EC, which apply to the so-called ‘contained use’ of ‘genet-
ically modified micro-organisms’ (GMMs). Whether also genome-edited
micro-organisms are GMMs and, thus, subject to Directive 2009/41/EC
is of crucial importance since contained use activities with genome-edited
micro-organisms are currently carried out extensively, eg in laboratories and
research facilities. An in-depth legal analysis shows that theCJEU’s interpre-
tation of Directive 2001/18/EC can be extended to Directive 2009/41/EC
which means that, in the end, genome-edited micro-organisms are GMMs
invariably subject to Directive 2009/41/EC.

K E Y W O R D S: C-528/16, contained use, Directive 2009/41/EC, Directive
2001/18/EC, EU-regulation, genome-edited

I. INTRODUCTION

I.A. The Issue: Does the CJEU’s Ruling Extend to the Contained Use of GMMs?
Directive 12001/18/EC2 regulates both the deliberate release into the environment
and the placing on the market of GMOs. In its judgement of July 25, 2018, in the
case C-528/16, Confédération paysanne and Others,3 the CJEU held that organisms
obtained by techniques of mutagenesis are ‘genetically modified organisms’ within the
meaning of the GMO definition of Directive 2001/18/EC.4 It can be deduced from
the Court’s decision that genome-edited organisms, ie organisms genetically altered
through modern techniques of directed mutagenesis, are GMOs as well. In addition, it
canbe concluded from the ruling that genome-editedorganisms are not exempted from
the scope of application of Directive 2001/18/EC under the mutagenesis exemption
clause.5 Both conclusions can be drawn from the Court’s holding in conjunction with
its reasoning and the facts of the case.6 Hence, genome-edited organisms are fully
governed byDirective 2001/18/EC.7

1 This article was created as part of the Bavarian Research Association ‘Interaction of Human Brain Cells’
(ForInter) funded by the Bavarian State Ministry of Science and the Arts (Bayerisches Staatsministerium
für Wissenschaft und Kunst).

2 Directive 2001/18/EC of the European Parliament and of the Council of 12 March 2001 on the delib-
erate release into the environment of genetically modified organisms and repealing Council Directive
90/220/EEC, OJ L 106, 17.4.2001, p. 1.

3 C-528/16, Confédération paysanne and Others, 2018 ECLI:EU:C:2018:583.
4 The GMO definition is laid down in Art. 2 (2) Directive 2001/18/EC.
5 The mutagenesis exemption clause is laid down in Art. 3 (1), Annex I B (1) Directive 2001/18/EC.
6 Confédération paysanne and Others, supra note 3, at paras. 23, 28–29, 38, 47, 51, 53–54.
7 This is, in our opinion, the prevailing view among legal scholars. See, eg René Custers et al., Genetic

Alterations That Do or Do Not Occur Naturally; Consequences for Genome Edited Organisms in the Context of
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As a consequence of the CJEU’s ruling, genome-edited organisms are also subject
to those EU directives and EU regulations which apply to GMOs and which, at the
same time, define GMOs by reference to the GMO definition and the mutagenesis
exemption clause ofDirective 2001/18/EC.8 All these directives and regulations apply
to the deliberate release into the environment or the placing on the market of GMOs,
respectively.

However, the EU has adopted another set of rules that apply to the so-called
‘contained use’ of ‘genetically modified micro-organisms’, eg in laboratories, hospi-
tals, or industrial installations. These rules are laid down in Directive 2009/41/EC.9
This directive defines GMMs and its scope of application autonomously, ie not by
reference to the GMO definition and the mutagenesis exemption clause of Directive
2001/18/EC.10 Therefore, the rules on thedeliberate release andplacingon themarket
of GMOs, on the one hand, and on the contained use of GMMs, on the other hand,
form two distinct legal regimes.

For that reason, it is neither clear nor trivial whether the CJEU’s ruling on the inter-
pretation of the GMO definition and the mutagenesis exemption clause of Directive
2001/18/EC extends to Directive 2009/41/EC. This is a delicate question of utmost
importance since genome-editing of cells, including human cells, is currently carried
out extensively in laboratories for purposes of basic research. In addition, genome-
editing via CRISPR/Cas9 has already been used for purposes of ex vivo somatic gene

Regulatory Oversight, 6 Front. Bioeng. Biotechnol. 1, at 6 (2019); Stuart J. Smyth, Regulatory Barriers
to Improving Global Food Security, 26 Glob. Food Sec. 1, at 3 (2020); Jens Kahrmann &Georg Leggewie,
Gentechnikrechtliches Grundsatzurteil des EuGH und die Folgefragen für das deutsche Recht, 40 NuR 761, at
762 (2018); Elisabeth Andersen & Katharina Schreiber, ‘Genome Editing’ vor dem EuGH und seine Folgen,
42NuR99, at 101 (2020);MartinWasmer,Roads Forward for European GMO Policy—Uncertainties in Wake
of ECJ Judgment Have to be Mitigated by Regulatory Reform, 7 Front. Bioeng. Biotechnol. 1, at 3 (2019);
Bettina Wanner et al., CJEU Renders Decision on the Interpretation of the GMO Directive, 14 J. Intellect.
Prop. LawPract. 90, at 91 (2019); Sigrid Bratlie et al.,A Novel Governance Framework for GMO: A Tiered,
More Flexible Regulation for GMOs Would Help to Stimulate Innovation and Public Debate, 20 EMBORep. 1,
at 1 (2019); TadeMatthias Spranger, Neue Techniken und Europäisches Gentechnikrecht, 71 Neue Juristische
Wochenschrift 2929, at 2929 (2018); Silja Vöneky, Legal framework, in Discussion paper focusing on the
scientific relevance of genome editing and on the ethical, legal and societal issues potentially involved 17, at
19 (Ethics Council of the Max Planck Society ed. 2019); Ludwig Krämer, The Genome Editing Technique Is
Covered by Directive 2001/18: Comment on Advocate Bobeks Opinion in Case C-528/16, at para. 36 (2018).
Also theEuropeanCommission’sGroupofChief ScientificAdvisors asserted that ‘theCourt of Justiceof the
European Union . . . decided that organisms obtained by the new techniques of directed mutagenesis are
geneticallymodifiedorganisms (GMOs),within themeaningof theDirective 2001/18/EC’ and that ‘[n]ew
techniques of directedmutagenesis include gene editing such asCRISPR/Cas9methodologies’ [Statement
by the Group of Chief Scientific Advisors,A Scientific Perspective on the Regulatory Status of Products Derived
from Gene Editing and the Implications for the GMO Directive, at 1 (2018)]. See, however, on a different view,
Piet van derMeer et al.,The Status under EU Law of Organisms Developed through Novel Genomic Techniques,
Eur. J. Risk Regul. 1, at 11 (2021), who opine that the Court’s ruling should be construed much more
narrowly suggesting, in essence, that it is still unclearwhether, and towhat extent, genome-edited organisms
are covered by Directive 2001/18/EC.

8 See Art. 4 (4) Directive 2002/53/EC; Art. 4 (2) Directive 2002/55/EC; Art. 5 (1) Directive
1999/105/EC;Art. 3 (2); Art. 5ba (1)Directive 68/193/EEC;Art. 2 (5)Regulation (EC)No1829/2003;
Art. 3 (16) Regulation (EC)No 1107/2009; Art. 6 (2)(1), Art. 31 (2)(1) Regulation (EC)No 726/2004.
Art. 3 (1) Regulation (EC) No 1830/2003; Art. 3 (2) Regulation (EC) No 1946/2003.

9 Directive 2009/41/EC of the European Parliament and of the Council of 6May 2009 on the contained use
of genetically modified micro-organisms, OJ L 125, 21.5.2009, p. 75.

10 Art. 2 (b), Art. 3 (1)(a), Annex II, Part A (1) Directive 2009/41/EC.
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therapy trials which require the prior in vitro preparation of the human genome-edited
cells to be administered to the relevant patients.11 Any such usages of genome-edited
human cells would have to be classified as contained uses ofGMMs subject toDirective
2009/41/EC if genome-edited cells were to be considered to be GMMs within the
meaning of that Directive.

I.B. By Way of Example: Contained Use of Genome-edited Human iPSCs
A highly topical example regarding genome-editing of human cells is research on, or
research using, genetically modified human induced pluripotent stem cells (iPSCs).
These cells have become of utmost scientific interest since they exhibit certain peculiar
features. Stem cells are characterized and defined by two main functions12: (i) the
ability of self-renewal, ie via cell division, they are able to generate daughter cells that
have a similar developmental potential as the mother cell13 and (ii) the capability of
differentiation, ie via cell division, a stem cell can differentiate into a more specialized
cell type.14 Pluripotent stem cells are a special type of stem cells that have infinite self-
renewal capacity and can differentiate into all somatic cell types of the mature body of
the respective organism.15

There exist two types of pluripotent stem cells, embryonic stem cells (ESCs) and
iPSCs. ESCs are derived from the inner cell mass of the early embryo at the blastocyst
stage, which raises various ethical problems since the extraction of ESCs requires,
necessarily, an intrusion into the embryo, usually resulting in its destruction.16 iPSCs,
on the other hand, can be obtained by inducing a dedifferentiation of adult somatic
cells using several in vitro technologies, known as cell reprogramming.17 This approach
has, inter alia, the advantage that the ethical problems of ESCs do not arise (since
embryos are not involved), iPSCs can be produced in virtually unlimited numbers,
and patient-specific iPSCs can be created, allowing for autologous somatic cell/gene
therapies which minimize, or even exclude, the risk of immunological rejection of the
cell transplants.18

Currently, iPSCs are already used for a vast variety of applications. This includes
among others the examinations of gene functions, the study of physiological processes

11 See the most recent report by Haydar Frangoul et al., CRISPR-Cas9 Gene Editing for Sickle Cell Disease and
β-Thalassemia, 384 N. Engl. J. Med. 252 (2021), on the successful infusion of autologous genome-edited
hematopoetic stem and precursor cells.

12 DouglasMelton&ChadCowan, ‘Stemness’: Definitions, Criteria, Standards, in 2Handbookof StemCells
xxiii-xxix, at p. xxiii (Robert Lanza et al. eds., 4th ed. 2004); Amita Sarkar, Encyclopaedia of Stem Cells 2:
Embryonic Stem Cells, at 236 (2009);Kuldip S. Sidhu et al., Stem Cells, Definition, Classification and Sources, in
Frontiers in Pluripotent StemCells Research and Therapeutic Potentials. Bench-to-Bedside
3, at 3 (Kuldip S. Sidhu ed., 2012).

13 Shenghui He et al., Mechanisms of Stem Cell Self-Renewal, 25 Annu. Rev. Cell Dev. Biol. 377, at 378
(2009).

14 Sean J. Morrison et al., Regulatory Mechanisms in Stem Cell Biology, 88 Cell 287, at 288 (1997).
15 Richard L. Carpenedo & Todd C. McDevitt, Chapter II.1.7—Stem Cells: Key Concepts, in Biomaterials

Science.An Introduction toMaterials inMedicine487, at 488 (BuddyD.Ratner ed., 3rd ed. 2013).
16 J.A. Thomson et al., Embryonic Stem Cell Lines Derived from Human Blastocysts, 282 Science (New York,

N.Y.) 1145, at 1145 (1998); S.P. Medvedev et al., Induced Pluripotent Stem Cells: Problems and Advantages
when Applying them in Regenerative Medicine, 2 Acta Naturae 18, at 18 (2010).

17 AntonioRomito&GildaCobellis,Pluripotent Stem Cells: Current Understanding and Future Directions, 2016
Stem Cells Int. 9451492, at 2 (2016).

18 Medvedev et al., supra note 16, at 25.
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during cell development, the analysis of thepathogenesis of humangenetic diseases, the
testing of drugs, and clinical applications.19 In fact, eg in Japan, clinical trials with iPSC-
derivatives concerning cell therapies of severe and hitherto incurable diseases (such as
macular degeneration, Parkinson’s Disease, and spinal cord injuries) have already been
authorized.20

An even greater potential of iPSCs can be unlocked by using genome-editing,
especially by application of the CRISPR/Cas system, to offset existing limitations of
iPSCs and to enable new application methods.21 In this regard, it is of note that both
the reprogramming of somatic cells, especially into iPSCs, and the development of
the CRISPR/Cas technology have been awarded Noble Prizes in 201222 and, most
recently, in 2020, respectively.23 Accordingly, both technologies are ground-breaking,
and, therefore, it can be reasonably expected that their combination will unleash
unprecedented progress in basic and clinical research as well as medicinal products’
development.

Against this background, it is necessary to clarify whether genome-editing of iPSCs
is subject to the rules laid down in Directive 2009/41/EC since it is of crucial impor-
tance for academic researchers, small biotech companies, and pharmaceutical corpo-
rations situated within the EU whether genome-editing of iPSCs and contained uses
of genome-edited iPSCs are subject to the restrictions of the EU’s gene technology
regulations.

If genome-edited iPSCs were classified GMMs subject to Directive 2009/41/EC,
their contained use, eg in laboratories or hospitals or in pharmaceutical manufacturing
facilities, would be subject to certain administrative requirements. Depending on the
level of risk,24 the contained use of GMMs may require prior notification to, or even
prior authorization by, the competent administrative authority.25 In addition, the con-
tained use of GMMs must always take place in conformity with certain containment
measures that correspond to the level of risk.26 In any case, users of GMMs have to
carry out a risk assessment of the contained use as regards risks to humanhealth and the
environment possibly arising from the GMMs and their use.27 In addition, users have

19 Romito & Cobellis, supra note 17, at 1.
20 D. Cyranoski, Japan Poised to Allow ‘Reprogrammed’ Stem-Cell Therapy for Damaged Corneas, https://

www.nature.com/articles/d41586&#x2013;019&#x2013;00860-0 (accessed Feb. 12, 2021). See also the
most recent report of Jeffrey S. Schweitzer et al., Personalized iPSC-Derived Dopamine Progenitor Cells for
Parkinson’s Disease, 382 N. Engl. J. Med. 1926 (2020).

21 Dirk Hockemeyer & Rudolf Jaenisch, Induced Pluripotent Stem Cells Meet Genome Editing, 18 Cell Stem
cell 573, at 575 (2016).

22 Noble Prize in Physiology and Medicine for John B. Gurdon and Shinya Yamanaka, their key publications
being: J.B. Gurdon, The Developmental Capacity of Nuclei Taken from Intestinal Epithelium Cells of Feeding
Tadpoles, 10 J. Embryol. Exp. Morphol. 622 (1962) and Kazutoshi Takahashi & Shinya Yamanaka,
Induction of Pluripotent Stem Cells from Mouse Embryonic and Adult Fibroblast Cultures by Defined Factors,
126 Cell 663 (2006).

23 Noble Prize in Chemistry for Emmanuelle Charpentier and Jennifer A. Doudna, their key publication
being: Martin Jinek et al., A Programmable Dual-RNA-Guided DNA Endonuclease in Adaptive Bacterial
Immunity, 337 Science 816 (2012).

24 On the classification of contained uses of GMMs in four classes (ie class 1: no or negligible risk, class 2: low
risk, class 3: moderate risk, and class 4: high risk) see Art. 4 (3) Directive 2009/41/EC.

25 Cf. Art. 6-9 Directive 2009/41/EC.
26 Art. 5 (1), Annex IV Directive 2009/41/EC.
27 Art. 4(2), Directive 2009/41/EC.

https://www.nature.com/articles/d41586&#x2013;019&#x2013;00860-0
https://www.nature.com/articles/d41586&#x2013;019&#x2013;00860-0
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to keep records of these risk assessments, which may be inspected by the competent
public authorities.28 In practice, these regulatory requirements are often considered as
undue bureaucratic burdens unwarranted by potential risks that might arise from the
contained use of GMMs.29

The regulatory problem of whether genome-edited iPSCs are GMMs subject
to Directive 2009/41/EC is not irrelevant simply because of the fact that iPSCs
themselves may constitute GMMs even without having undergone genetic alterations
through genome-editing techniques. Admittedly, at the beginning, iPSCs were
generated through insertion of transgenes30 and, therefore, undoubtedly, constituted
genetically engineered cells. However, since then, methods not requiring viral
integration of transgenes have been developed. For example, somatic cells may also
be dedifferentiated into iPSCs through delivery of reprogramming proteins only.31

I.C. Outline of the Analysis
Our analysis of the regulatory problem32 will take the following steps. First, the use
of genome-editing on iPSCs is briefly explained (Section II). Second, the applicability
of Directive 2009/41/EC to genome-edited iPSCs is analyzed (Section III). For that
purpose, it must be clarified whether human iPSCs can be considered to be ‘micro-
organisms’ in accordance with Directive 2009/41/EC (Section III.A) and whether
genome-edited human iPSCs are ‘genetically modified micro-organisms’ pursuant to
Directive 2009/41/EC (Section III.B). This is followed by an analysis whether at least
one of the exemption clauses laid down in Annex II, Part A of the Directive applies
to genome-edited iPSCs (Section III.C). After this assessment, the implications for
domestic courts (Section IV) can be briefly evaluated.

II. GENOME-EDITED IPSCS

II.A. Genome-editing Techniques
Genome-editing refers to a set of relatively new genetic modification techniques of
which themost prominent example isCRISPR/Cas.33 Generally speaking, thesemeth-
ods allow for the targeting of a specific location in a genome and the modification
of the DNA at that specific site. Depending on the exact technique used, genome-
editing can be applied to cause random mutations (small insertions or deletions),
gene replacements, gene insertions, and predefined deletions or inversions.34 As far
as genome-editing techniques produce predefined mutations (ie small insertions or

28 Art. 4(6), Art. 7 sent. 2 Directive 2009/41/EC.
29 Especially, in cases of class 1 or class 2 activities (see supra note 24). See, egHans-Georg Dederer &Gregor

Frenken, Genom-Editierung am Menschen—Vergleich der regulatorischen Rahmenbedingungen für CRISPR-
Gen-Editierung und ihre Auswirkungen auf Forschung und Innovation, 2021, p. 79 [Studie zum deutschen
InnovationssystemNr. 13-2021, edited by the Expertenkommission Forschung und Innovation (EFI)].

30 Shinya Yamanaka, A Fresh Look at iPS Cells, 137 Cell 13, at 14 (2009).
31 H. Zhou et al., Generation of Induced Pluripotent Stem Cells Using Recombinant Proteins, 4 Cell Stem Cell

381 (2009).
32 Whether the CJEU’s judgment of July 25, 2018, in the case C-528/16 extends to the contained use regime

established by Directive 2009/41/EC and, thus, to genome-edited human cells, especially iPSCs.
33 Other genome-editing techniques are oligonucleotide-directedmutagenesis (ODM)or site-directednucle-

ase (SDN) techniques using zinc-finger nucleases (ZFNs) or transcription activator-like effector nucleases
(TALENs).

34 Shaun J. Curtin et al., Genome Engineering of Crops with Designer Nucleases, 5 Plant Genome 42, at 42
(2012).



Are genome-edited micro-organisms covered by Directive 2009/41/EC? • 7

deletionsof oneormorebasepairs only), they canbe classified as techniquesof directed
mutagenesis.

Genome-editing techniquesusing so-calledSDNs, suchas theCRISPR/Cas system,
can be applied in three different ways called SDN-1, SDN-2, and SDN-3.35 SDN-
1 causes a site-specific double-strand break (DSB) of the cell’s DNA. This break is
repaired by the cell’s own natural repair mechanism causing a randommutation at that
predefined site. In the case of SDN-2, in addition to the SDN system, a small repair-
DNA-template is introduced into the cell to create a site-specific predefined mutation.
The cell’s repair mechanism fixes the DSB by copying the genetic information from
the template into the cell. The result is a genetic alteration, where the DSB used to
be, consistent with the genetic sequence of the template. SDN-3 is used to stably
integrate external geneticmaterial into the cell. For that purpose, a larger piece of donor
DNA is introduced into the cell together with the SDN system. The cell’s own repair
mechanism inserts then the donor DNA at the locus of the DSB.

It is especially the potential to alter the genome at a predefined locus and therefore
in a site-specific manner that distinguishes genome-editing from traditional genetic
engineering techniques. Additionally, especially CRISPR/Cas is also way faster, more
cost-effective, and can be applied more efficiently than earlier genetic engineering and
genome-editing techniques.36

II.B. Genome-editing of Human iPSCs
Genome-editing combinedwith iPSC-technology opens up a range of new application
possibilities and allows to improve the existing application scenarios of iPSCs not just
in research but also in therapy.

The site-specific targeted applicability of genome-editing provides, for example, the
opportunity to overcome the resilience of human iPSCs to conventional gene targeting
methods.37 At the same time, genome-editing of human iPSC can be used for more
advanced disease modeling and drug development.38 This allows not only a better
understanding of gene functions, cell interactions, or the underlying genetic alterations
causing certain diseases but facilitates also the development of new testing methods
for novel drugs. Furthermore, efficient and specific gene targeting via genome-editing

35 Regarding this and the following see Thorben Sprink et al., Regulatory Hurdles for Genome Editing: Process-
vs. Product-based Approaches in Different Regulatory Contexts, 35 Plant Cell Rep. 1493, at 1497 (2016);
AftabAhmad et al.,Regulatory, Ethical, and Social Aspects of CRISPR Crops, inCRISPRCrops.TheFuture
of Food Security 261, at 271 (Aftab Ahmad et al. eds., 2020); Sarah Z. Agapito-Tenfen et al., Revisiting
Risk Governance of GM Plants: The Need to Consider New and Emerging Gene-Editing Techniques, 9 Front.
Plant Sci. 1, at 4 (2018); Jeffrey D. Wolt et al., The Regulatory Status of Genome-Edited Crops, 14 Plant
Biotechnol. J. 510, at 514 (2016).

36 Samantha A. M. Young et al., Advantages of Using the CRISPR/Cas9 System of Genome Editing to Investigate
Male Reproductive Mechanisms Using Mouse Models, 17 Asian J. Andrology 623, at 624 (2015); PatrickD.
Hsu et al., Development and Applications of CRISPR-Cas9 for Genome Engineering, 157 Cell 1262, at 1263
(2014);Darjus F.Tschaharganeh et al.,Using CRISPR/Cas to Study Gene Function and Model Disease In Vivo,
283 FEBS J. 3194, at 3194 (2016).

37 Hockemeyer & Jaenisch, supra note 21, at 575.
38 Claudia de Masi et al., Application of CRISPR/Cas9 to Human-Induced Pluripotent Stem Cells: From Gene

Editing to Drug Discovery, 14Hum.Genomics 1 (2020);RonenBen Jehuda et al.,Genome Editing in Induced
Pluripotent Stem Cells Using CRISPR/Cas9, 14 Stem Cell Rev. Rep. 323, at 325 (2018).
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make new types of therapeutic applications of human iPSCs, ie combined cell/gene
therapies, feasible.39

These are only examples of the wide array of current and envisaged applications
of genome-edited iPSCs. Even though the significance of genome-edited iPSCs for
research and therapy cannot be conclusively determined yet, there is no doubt that
it will play a formative role in future medical advances. This makes the regulatory
framework for this technology all the more crucial.

III. ARE GENOME-EDITED HUMAN IPSCS SUBJECT
TO THE CONTAINED USE REGIME?

Directive 2009/41/EC regulates, pursuant to Art. 1, the contained use ofGMMs in the
EU. For the contained use regime established by Directive 2009/41/EC to be applica-
ble to genome-edited iPSCs (i) those cells must constitute ‘micro-organisms’, (ii) the
micro-organismmust be ‘genetically modified’, and (iii) no exemption clause applies.

III.A. iPSCs as ‘Micro-organisms’
1. Cells as ‘Micro-organisms’

Pursuant to Art. 2 (a) Directive 2009/41/EC, the legal term ‘micro-organism’ refers to
‘anymicrobiological entity, cellular or non-cellular, capable of replication or of transfer-
ring geneticmaterial, including viruses, viroids, and animal and plant cells in culture’. At
this point, it should be emphasized that the legal definition of ‘micro-organism’ used by
Directive 2009/41/EC differs in part significantly from the biological understanding
of that term. In general, a micro-organism is—from a biological point of view—
understood as anorganism too small to be seenby thehumaneyedue to itsmicroscopic
or submicroscopic size.40 Beyond that, it is contentiouswhether, eg viruses or plasmids
are micro-organisms as well.41

The definition given by Directive 2009/41/EC reflects in part a broader under-
standing of the term ‘micro-organism’. First of all, it expressly declares viruses and
viroids to be micro-organisms, so the biological controversy over their classification
is of no significance here. However, even more noteworthy, the definition explicitly
encompasses animal and plant cells as well, although it might seem rather nonsensical
that a single cell of amulticellular organism can, in itself, constitute an organism.42 This
can be explained by the fact that the GMM definition is mainly risk-based. Therefore,
cells or cell cultures are covered as well, if genetically modified, because they could
possibly develop a pathogenic potential as a consequence of their genetic modification
depending on the donor and recipient (micro-)organism, the inserted transgene and
the vector used.43

39 Joseph Collin &Majlinda Lako, Concise Review: Putting a Finger on Stem Cell Biology: Zinc Finger Nuclease-
Driven Targeted Genetic Editing in Human Pluripotent Stem Cells, 29 Stem Cell. 1021, at 1031 (2011).

40 Jane Taylor, Microorganisms and Biotechnology, at 6 (2nd ed., 2001); K. R. Aneja,
Experiments inMicrobiology, Plant Pathology and Biotechnology, at 1 (4th ed., 2003).

41 Paul Singleton&Diana Sainsbury, Dictionary ofMicrobiology andMolecular Biology, at
477 (3rd ed., 2006).

42 Graham Dutfield, Intellectual Property, Biogenetic Resources and Traditional Knowl-
edge, at 29 (2004).

43 See the elements of a risk assessment regarding contained uses of GMMs according to Art. 4 (2), Annex III
Directive 2009/41/EC.
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Consequently, against the backdrop of the definition of the term micro-organism
in Art. 2 (a) Directive 2009/41/EC, cells—and therefore stem cells and iPSCs—
constitute ‘cellular’ ‘microbiological entities’ within the meaning of that definition.
Moreover, via cell division, stem cells including iPSCs are ‘capable of replication’. The
question that remains to be clarified is, therefore, whether theGMMdefinition extends
also to human cells since it covers expressly ‘animal and plant cells’ only.

2. In Particular: Human Cells as ‘Micro-organisms’
What speaks against the classification of human cells as micro-organisms is that the
definition of GMMs explicitly includes animal and plant cells but does not mention
human cells. By implication, the GMM definition might not extend to human cells
(‘argumentum e contrario’). If the legislator had intended that the GMM definition
covers human cells as well, it stands to reason that the legislator would havementioned
them next to plant and animal cells. This point of view can, however, be contested,
since the wording indicates a non-exhaustive enumeration (‘including’). Hence, the
GMM definition provides a list of examples of entities which constitute, from the
legislator’s normative perspective, micro-organisms. Consequently, even if human cells
are not explicitly listed, they could still be covered by the definition. In this case, the
interpretative maxim ‘eiusdem generis’ can be applied, which means that if a provision
refers to a non-exhaustive list of objects to which it applies, the provision extends to
other objects which are ‘of the same kind’ as well. It follows that the GMM definition
extends to human cells as far as they are comparable to animal and plant cells in view
of the object and purpose of Directive 2009/41/EC. The Directive’s purpose is to
protect human health and the environment.44 With regard to the possible pathogenic
potential arising from artificial genetic modification, human cells are no different from
plant or animal cells. Hence, the risks to health and the environment assumed for the
genetic modification of plant and animal cells may also arise in human cells. Therefore,
Directive 2009/41/EC should extend to human cells as well.45

On the other hand, when systematically compared with Directive 2001/18/EC
on the release of GMOs, it is noteworthy that pursuant to recital 15 of Directive
2001/18/EC, ‘human beings should not be considered as organisms’ with a view to the
GMO definition. Hence, under the GMO definition laid down in Art. 2 (2) Directive
2001/18/EC, humans are explicitly excluded from the term ‘genetically modified
organism (GMO)’. This might point, at first glance, into the direction that human cells
are not covered by the GMM definition of Directive 2009/41/EC either since both
directives were designed to complement each other in the form of a holistic regulatory
framework encompassing all stages, or steps, from research and development until
marketing of geneticallymodified products.46 However, the exclusion of human beings

44 Art. 1 Directive 2009/41/EC.
45 In the end, this interpretation coincides with a broad reading of the wording ‘animal cells’ as meaning ‘both

human and non-human animal cells’. Such a broad readingmay be derived from a biological understanding
of the term ‘animal’ which may, from a biological point of view, include ‘humans’ as a particular animal
species.

46 Hans-Georg Dederer, Options for the Regulation of Genome Edited Plants—Framing the Issues, in Genome
Editing inAgriculture.BetweenPrecautionandResponsibility77, at 80 (ChristianDürnberger
et al. eds., 2019). Cf. also the step-by-step approach enshrined in recital 24 of Directive 2001/18/EC: ‘The
introduction ofGMOs into the environment should be carried out according to the “step by step” principle.
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from the scope of Directive 2001/18/EC has rather ethical and practical reasons since
it is legally and ethically inconceivable to regulate the ‘deliberate release’ of genetically
modified human beings into the environment. Otherwise, human beings, eg patients
after transplantation of genetically modified cells in the course of a somatic gene
therapy, would be, just like plants and animals, objects of the law and, in particular,
of administrative decisions such as deliberate release approvals. These moral and legal
problems do not arise when it comes to regulating human cells in vitro.

Taking all these arguments together, we conclude that human cells and, therefore,
especially human iPSCs aremicro-organismswithin themeaning of Art. 2 (a)Directive
2009/41/EC.

III.B. Genome-edited Human iPSCs as ‘GMMs’
1. ‘Product-based’ Interpretation versus ‘Process-based’ Interpretation

ForDirective 2009/41/EC tobe applicable to genome-editedhuman iPSCs, those cells
must not just constitute micro-organisms but GMMs. Pursuant to Art. 2 (b) Directive
2009/41/EC, ‘geneticallymodifiedmicro-organism’means ‘amicro-organism inwhich
the genetic material has been altered in a way that does not occur naturally by mating
and/or natural recombination’. It, therefore, remains to be determined whether the
genetic material of genome-edited human iPSCs has been ‘altered in a way that does
not occur naturally by mating and/or natural recombination’.

However, this choice of words fails to clarify whether it is crucial that the induced
genetic modification, ie the resultant new combination of genetic material within the
genome, does not exist in nature or that the process used to produce the genetic
modification does not occur naturally. Since the first interpretative option is linked
to the characteristics of the end-product (ie the result), it is referred to as ‘product-
based interpretation’ (or rather: ‘result-based interpretation’), while the latter is framed
‘process-based interpretation’.47

The significance of these different interpretational approaches becomes apparent
when one considers the practical implications against the backdrop of genome-editing.
Certain genome-editing methods, especially SDN-1 and SDN-2 techniques or ODM,
lead, or may lead, to genetic alterations that are indistinguishable from naturally occur-
ring mutations.48 Consequently, human iPSCs genetically modified via those tech-
niqueswould not give rise toGMMs if the product-based interpretation is applied since
an organism with exactly the same genetic alteration could occur in nature as well (eg
due to ultraviolet radiation of the sun or in the course of ordinary natural cell divi-
sion). However, if the process-based interpretation is adopted, every genetic alteration
induced via genome-editing would lead to a GMMbecause genome-editing is a highly
artificial way of genetic modification that, obviously, does not take place naturally.

This means that the containment of GMOs is reduced and the scale of release increased gradually, step by
step, but only if evaluation of the earlier steps in terms of protection of human health and the environment
indicates that the next step can be taken’.

47 Id. at 100.
48 Ahmad et al., supra note 35, at 271; Francesca Taranto et al., Biotechnological and Digital Revolution for

Climate-Smart Plant Breeding, in Molecular Genetics, Genomics and Biotechnology of Crop
PlantsBreeding37, at 46 (SørenKjærsgaardRasmussen ed., 2020);RogerHulletal.,Genetically
Modified Plants: Assessing Safety andManaging Risk, at 144 (2nd ed., 2021).
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Both aforementioned interpretative approaches seem to be justifiable and defen-
sible, but there is no ultimately conclusive evidence to support one over the other.
Interestingly, the same interpretative uncertainty existed with regard to the GMO
definition of Directive 2001/18/EC.49 It is of note that the Court in its judgement of
July 25, 2018, in the case C 528/16 did not address this interpretative controversy at
all, though.

Although the CJEU’s judgment of July 25, 2018, in case C-528/16 concerning
the interpretation of the GMO definition of Directive 2001/18/EC50 is not directly
applicable to the interpretation of theGMMdefinition ofDirective 2009/41/EC, it has
adecisive bearingon the interpretationof that definition and, therefore, on thequestion
of whether the contained use regime applies to genome-edited human iPSCs.

2. Hypothesis
Both directives use almost exactly the same wording and structure to define a geneti-
cally modified (micro-)organism as shown in Table 1.

Consequently, it can be reasonably hypothesized that the interpretation of the
GMO definition under Directive 2001/18/EC by the CJEU in case C-528/16 ought

Table 1. Juxtaposition of GMO definition in Directive 2001/18/EC and GMM
definition in Directive 2009/41/EC.

Directive 2001/18/EC Directive 2009/41/EC

Art. 2
. . .

(2) ‘genetically modified organism (GMO)’
means an organism, with the exception of
human beings, in which the genetic material
has been altered in a way that does not occur
naturally by mating and/or natural
recombination;
Within the terms of this definition:
(a) genetic modification occurs at least through
the use of the techniques listed in Annex I A,
part 1;
(b) the techniques listed in Annex I A, part 2,
are not considered to result in genetic
modification.
. . .

Art. 2
. . .

(b) ‘genetically modified
micro-organism’ (GMM)means a
micro-organism in which the genetic
material has been altered in a way that
does not occur naturally by mating
and/or natural recombination;
within the terms of this definition:
(i) genetic modification occurs at least
through the use of the techniques listed
in Annex I, Part A;
(ii) the techniques listed in Annex I,
Part B, are not considered to result in
genetic modification;
. . .

49 René Custers, When Is an Organism Subject to the Provisions of the EU GMO Legislation? An In-Depth
Analysis, at 2 (2016); Bundesamt für Verbraucherschutz und Lebensmittelsicherheit, Opinion on the Legal
Classification of New Plant Breeding Techniques, in Particular ODM and CRISPR-Cas9, at 3 (2017); Sam
Callebaut,New Developments in Modern Biotechnology: A Survey and Analysis of the Regulatory Status of Plants
Produced through New Breeding Techniques, at 42 (2015); Ludwig Krämer, Legal Questions Concerning New
Methods for Changing the Genetic Conditions in Plants, at 4 (2015); TadeMatthias Spranger, Legal Analysis of
the Applicability of Directive 2001/18/EC on Genome Editing Technologies, at 41 (2015).

50 On the binding effect of the Court’s judgment, see infra note 120.
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to be applicable to the GMM definition under Directive 2009/41/EC. This would
lead to the conclusion that genome-editedmicro-organisms, andhence, genome-edited
human iPSCs, were to be consideredGMMswithin themeaning of Art. 2 (b)Directive
2009/41/EC. In order to verify this hypothesis, a thorough analysis of the Court’s
reasoning in case C-528/16 is required.

3. CJEU’s Interpretation of the GMO Definition [Art. 2 (2) Directive 2001/18/EC]
The CJEU’s judgment in case C-528/16 was delivered as a preliminary ruling initiated
by a referral from the French Conseil d’État. The Conseil d’État had, inter alia, to
deal with the question whether plant varieties resulting from so-called mutagenesis
techniques, especially obtained through genome-editing, constitute GMOs within the
meaning of Art. 2 (2)Directive 2001/18/EC and, if so, whether such plant varieties are
exempted from theDirective’s scopeof applicationpursuant toArt. 3 (1),Annex IB (1)
Directive 2001/18/EC. To be able to make such a determination in line with EU law,
the Conseil d’État referred corresponding questions to the CJEU for an authoritative
interpretative preliminary ruling in accordance with Art. 267 (1)(b) TFEU.51

As regards the GMO definition of Art. 2 (2) Directive 2001/18/EC, the CJEU did
not make an explicit determination on whether it is to be interpreted in a process- or
a product-based manner.52 It did not even address the issue that the interpretation
of the GMO definition is contentious. Nonetheless, a settlement of this long-lasting
dispute among legal scholars can be inferred from the Court’s legal argumentation. In
that regard, the relevant section of the judgement is the classification of the genome-
editedplant varieties asGMOs.This classification is conducted in fourdistinctiveparts:
First, the definition of a GMO is reiterated.53 Second, it is examined whether a genetic
alteration took place.54 Third, a determination is made on whether this alteration can
be characterized as not occurring naturally.55 And fourth, the final determination is
made on whether plant varieties derived through mutagenesis amount to GMOs.56 In
general, the CJEU adopted within those four steps the position that for an organism to
constitute a GMO there must be a product- and a process-based requirement present
at the same time.57

With regard to the genetic properties of the GMO, it is necessary and sufficient that
‘alterations made to the genetic material of an organism’ have occurred.58 According
to the Court, ‘mutations brought about by techniques/methods of mutagenesis such
as those at issue in the main proceedings’ (ie before the French court) constitute
such alterations.59 The ‘techniques/methods of mutagenesis’ relevant in the main
proceedings were ODM and SDN techniques.60 Since the CJEU does not qualify or
specify what are ‘mutations’ and ‘alterations’ any further and since the aforementioned

51 Confédération paysanne and Others, supra note 3, at para. 25.
52 See supra after note 49.
53 Confédération paysanne and Others, supra note 3, at para. 27.
54 Id. at para. 28.
55 Id. at para. 29.
56 Id. at para. 30.
57 Id. at paras.28 and 29.
58 Id. at para. 28.
59 Id.
60 Id. at para. 23.
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techniques (ODM and SDN), which the Court explicitly referred to, may change
a single base pair only, it stands to reason that any genomic change, even a mere
point mutation, is sufficient in order to meet the product-based (or: result-based)
requirement. Consequently, starting from the phrase ‘altered in a way that does not
occur naturally by mating and/or natural recombination’, the CJEU considers only the
word ‘altered’ to refer to the resultant genetic properties of the organism. This already
implies that the remainder of the phrase is going to be subject to a processed-based
interpretation.

In line with this, the Court then states that because ‘those techniques/methods61
[ . . . ] involve the use of genetic engineering, those techniques/methods alter the
genetic material of an organism in a way that does not occur naturally, within the
meaning of that provision’.62 What is noteworthy here is, that theCourt completely dis-
regards the specific genetic alteration caused and focuses only on the technique used for
inducing the genetic alteration. This does not leave room for any conclusion other than
that the CJEU interprets the phrase ‘in a way that does not occur naturally by mating
and/or natural recombination’ in a purely processed-based fashion.63 Accordingly, the
interpretation of the CJEU in case C-528/16 can be considered to be the turning point
that tips the scales in favor of a—primarily—process-based interpretation.64

This is reinforced by the Court’s reasoning which is based not only on a linguistic
but also on a contextual interpretative approach. Considering the ‘general scheme’ of
Directive 2001/18/EC,65 the Court took into account that the GMO definition of
Art. 2 (2) Directive 2001/18/EC is further specified by two lists of ‘techniques’,66
ie processes, which, for purposes of the GMO definition, either result in genetic
modifications of organisms (positive list),67 leading to GMOs, or not (negative list).68

All in all, the CJEU interpreted the GMO definition of Art. 2 (2) Directive
2001/18/EC in such amanner that any resultant genetic alteration will lead to a GMO
as long as it is caused by a process, technique, or method, respectively, which does
not occur naturally, eg through mating or natural recombination.69 Therefore, the
Court considered all organisms resulting from mutagenesis techniques, including all
genome-editing techniques,70 leading to any kind of alteration of the genetic material
to be GMOs within the meaning of Art. 2 (2) Directive 2001/18/EC.

61 That is, the ‘techniques/methods of mutagenesis’ relevant in the main proceedings which are, inter alia,
ODM and SDN techniques, hence genome-editing techniques (Id. at paras. 23 and 28).

62 Id. at para. 29.
63 On the same line of thinking: AlanH. Schulman et al., European Court of Justice Delivers No Justice to Europe

on Genome-Edited Crops, 18 PlantBiotechnol. J. 8, at 9 (2020);Wasmer, supranote 7, at 3; JuanAntonio
Vives-Vallés & Cécile Collonnier, The Judgment of the CJEU of 25 July 2018 on Mutagenesis: Interpretation
and Interim Legislative Proposal, 10 Front. Plant Sci. 1, at 6 (2019).

64 Similar Felix Beck, All About That Risk? A (Re-)Assessment of the CJEU’s Reasoning in the ‘Genome Edit-
ing’ Case, 17 Zeitschrift für Europäisches Umwelt- und Planungsrecht (EurUP) 246, at 249
(2019).

65 Confédération paysanne and Others, supra note 3, at para. 31.
66 Id. at para. 32.
67 Annex Art. 2 (2)(a), Annex I A part 1 Directive 2001/18/EC.
68 Art. 2 (2)(b), Annex I A part 2 Directive 2001/18/EC.
69 Cf. Art. 2 (2) Directive 2001/18/EC.
70 Confédération paysanne and Others, supra note 3, at paras. 23, 28, 29, and 38.
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TheCourt confirmed this result with reference to themutagenesis exemption clause
[Art. 3 (1), Annex I B (1) Directive 2001/18/EC]. According to that provision, the
Directive ‘shall not apply toorganismsobtained through the techniquesof geneticmod-
ification listed in Annex I B’ which, in turn, refers, inter alia, to ‘mutagenesis’. Arguably,
and justifiably from a methodological point of view, the Court made the argument
that, if mutagenesis organisms are excluded from the Directive’s scope of application,
they must have been included as GMOs via the GMOdefinition beforehand.71 In fact,
the GMO definition [Art. 2 (2) Directive 2001/18/EC] is the ‘front door’ prompting
organisms to enter the regulatory framework of Directive 2001/18/EC, whereas the
mutagenesis exemption clause [Art. 3 (1), Annex I B (1) Directive 2001/18/EC] is
the ‘back door’ allowing organisms to escape from the Directive’s regime. What may
exit through the ‘back door’must have been inside before, iemust have passed the ‘front
door’. Again, be it the ‘backdoor’ or the ‘front door’, it is the techniqueofmutagenesis, ie
the process, thatmatters in the first place which reinforces our argument that theCourt
relied on a primarily process-based interpretation of the GMO definition of Art. 2 (2)
Directive 2001/18/EC.

4. Applicability of the CJEU’s Interpretation to the GMM Definition
(Art. 2 (b) Directive 2009/41/EC)

It must be kept in mind that the preliminary ruling in Case C-528/16 did not address
the interpretation of Directive 2009/41/EC directly because the interpretation of that
Directive was not the subject of the preliminary proceeding. This raises the question
whether and, if so, to what extent the interpretation of the CJEU is nonetheless
applicable.

With regard to the interpretationof theGMOdefinition, theCJEUrelied exclusively
on the wording of Art. 2 (2) Directive 2001/18/EC72 and the ‘general scheme of that
directive’.73 Accordingly, the Court applied the linguistic and contextual interpretative
approach. It did not refer to the methods of teleological or historical interpretation.

Is has already been pointed out that the wording of theGMOdefinition inDirective
2001/18/EC and of the GMM definition in Directive 2009/41/EC are more or less
identical.74 The same holds true for the ‘general scheme’, or structure, of both defini-
tions. The GMM definition laid down in Directive 2009/41/EC is framed exactly in
the same structural manner as the GMO definition in Directive 2001/18/EC, ie the
GMMdefinition is, like the GMO definition, further illustrated by two lists: a positive
list of techniques resulting in genetic modifications75 and a negative list of techniques
not resulting in genetic modifications.76

What is more, both Directives, ie 2001/18/EC and 2009/41/EC, contain a
mutagenesis exemption clause excluding (micro-)organisms genetically modified
through mutagenesis techniques from their respective scope of application. Also in

71 Id. at paras. 37–38.
72 Id. at paras. 27–30.
73 Id. at paras. 31–37.
74 See supra section III.B.2, especially Table 1.
75 Art. 2 (b)(i), Annex I, Part A Directive 2009/41/EC.
76 Art. 2 (b)(ii), Annex I, Part B Directive 2009/41/EC.
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this regard, wording and ‘general scheme’ of both Directives are practically identical as
shown in Table 2.

Table 2. Juxtaposition of the mutagenesis exemption clauses in Directive
2001/18/EC and in Directive 2009/41/EC.

Directive 2001/18/EC Directive 2009/41/EC

Art. 3
1. This Directive shall not apply
to organisms obtained through
the techniques of genetic
modification listed in Annex I B.
. . .

Annex I B
Techniques/methods of genetic
modification yielding
organisms to be excluded from
the Directive, on the condition
that they do not involve the use
of recombinant nucleic acid
molecules or genetically
modified organisms other than
those produced by one or more
of the techniques/methods
listed below are:
(1) mutagenesis,
. . .

Art. 3
1. Without prejudice to Article 4(1), this
Directive shall not apply:
(a) where genetic modification is obtained
through the use of the techniques/methods
listed in Annex II, Part A;
. . .

Annex II, Part A
Techniques or methods of genetic modification
yielding micro-organisms to be excluded from
this Directive on condition that they do not
involve the use of recombinant-nucleic acid
molecules or GMMs other than those
produced by one or more of the
techniques/methods listed below:
1. Mutagenesis.
. . .

Hence, Directive 2009/41/EC follows the exactly same regulatory pattern asDirec-
tive 2001/18/EC by establishing a GMM definition as the ‘front door’ [Art. 2 (b)
Directive 2009/41/EC] and a mutagenesis exemption clause as the ‘back door’ [Art.
3 (1), Annex II Part A (1) Directive 2009/41/EC]. Accordingly, the reasoning by the
CJEU in case C-528/16 regarding the GMO definition of Directive 2001/18/EC is
applicable in regard to the GMMdefinition of Directive 2009/41/EC as well: if muta-
genesis micro-organisms are able to evade regulation by escaping through the ‘back
door’ (ie the mutagenesis exemption clause), they must have passed the ‘front door’
(ie theGMMdefinition) first. Hence,micro-organisms obtained throughmutagenesis,
especially through novel techniques of directed mutagenesis such as genome-editing
techniques, are GMMs.

Due to the identical wording and the identical regulatory structure (‘general
scheme’) of the Directives, the interpretation of the CJEU in case C-528/16 regarding
the GMO definition of Art. 2 (2) Directive 2001/18/EC, which was based on both
wording and context of said definition, is therefore applicable to the GMM definition
of Art. 2 (b) Directive 2009/41/EC as well. For lack of indicators to the contrary, this
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leads to the conclusion that the GMM definition has to be interpreted in the same
way, especially in the light of a process-based interpretative approach, as the GMO
definition.

Consequently, genome-edited iPSCs are to be considered GMMswithin the mean-
ing of Art. 2 (b) Directive 2009/41/EC.

III.C. Genome-edited Human iPSCs as GMMs Exempted from the
Contained Use Regime?

GMMs which have been created by the use of certain techniques or methods of
genetic modification may nonetheless be excluded from the scope of application of
the Directive pursuant to Art. 3 (1), Annex II, Part A Directive 2009/41/EC. The
respective techniques allowing for an escape of GMMs through the ‘back door’ are
listed in Annex II, Part A Directive 2009/41/EC.

1. Mutagenesis Exemption, Annex II, Part A (1) Directive 2009/41/EC
According toArt. 3 (1), Annex II, Part ADirective 2009/41/EC, theDirective does not
apply to GMMs obtained through ‘mutagenesis’. The term ‘mutagenesis’ is not defined
in Directive 2009/41/EC. Generally, the termmutagenesis refers to the formation of a
genetic mutation,77 while mutation is understood as a ‘stable, and heritable, change in
the nucleotide sequence inDNA’.78 A geneticmutation can either occur spontaneously
in nature or be induced artificially. Traditionally, mutagens, eg chemical agents or
ionizing radiation, have been used to provoke randommutations. By contrast, modern
genome-editing techniquesmay inducehighlydirectedmutations, eg site-specificpoint
mutations altering one or a few base pairs of the DNA only. This raises the question
whether mutations generated via genome-editing are covered by the mutagenesis
exemption as well.

Regarding the interpretation of the mutagenesis exemption, the CJEU’s ruling
in case C-528/16 might again provide interpretative guidance since both directives
excludeGMMs/GMOsproduced viamutagenesis from their respective scope of appli-
cation in parallel [Annex I B (1) Directive 2001/18/EC and Annex II, Part A (1)
Directive 2009/41/EC].79

CJEU’s Interpretation of the Mutagenesis Exemption Clause of Art. 3 (1), Annex I B
(1) Directive 2001/18/EC It can be inferred from the Court’s judgment that the
exemption of organisms produced viamutagenesis [Art. 3 (1), Annex I B (1)Directive
2001/18/EC] is not applicable to organismsobtainedbymeans of genome-editing.On
the way to this result, the CJEU first held that ‘by referring generally to mutagenesis,
that provision does not, on its own, provide any conclusive guidance as to the types of
techniques/methods that the EU legislature intended specifically to exclude from the
scope of the directive’.80 Hence, the wording is in itself inconclusive.

77 C. W. Theodorakis, Mutagenesis, in Encyclopedia of Ecology 2475, at 2475 (Sven Erik Jørgensen ed.,
1st ed. 2008).

78 Paul Singleton, Dictionary of DNA andGenome Technology, at 279 (3rd ed., 2013).
79 See supra Table 2.
80 Confédération paysanne and Others, supra note 3, at para. 43.
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Turning to a contextual interpretation, theCJEU took note of recital 17 of Directive
2001/18/EC which states that the directive ‘should not apply to organisms obtained
through certain techniques of genetic modification which have conventionally been
used in a number of applications and have a long safety record’. Based on this intention
of the legislature, the CJEU held that only ‘organisms obtained by means of tech-
niques/methods of mutagenesis which have conventionally been used in a number
of applications and have a long safety record are excluded from the scope of that
directive’.81 In its reasoning, the Court specified this holding by stating that, therefore,
‘organisms obtained bymeans of new techniques/methods of mutagenesis which have
appeared or have beenmostly developed sinceDirective 2001/18was adopted’ cannot
be considered to be exempted.82 Furthermore, the Court explicitly ‘pointed out that
the referring court is called upon to rule, in particular, on the techniques/methods of
directed mutagenesis involving the use of genetic engineering which have appeared
or have been mostly developed since Directive 2001/18 was adopted’.83 In line with
the submissions of the referring French court, among these techniques are ‘directed
mutagenesis techniques/methods applying new genetic engineering techniques, such
as oligonucleotide-directed mutagenesis (ODM) or (site-)directed nuclease (SDN)
mutagenesis’,84 ie genome-editing techniques. As a result, genome-edited organisms
are GMOs which are not exempted via the mutagenesis exemption clause.

The CJEU additionally underpinned this restrictive interpretation of the mutagen-
esis exemption clause with the precautionary principle and the directive’s objective to
protect human health and the environment.85

Applicability of the CJEU’s Interpretation to the Mutagenesis Exemption Clause of Art.
3 (1), Annex II, Part A (1) Directive 2009/41/EC It is an intricate question whether
the rationale of the CJEU’s judgment on the meaning of the mutagenesis exemption
clause of Directive 2001/18/EC can be applied to the mutagenesis exemption clause
of Directive 2009/41/EC. In case C-528/16, the CJEU’s considerations regarding the
interpretation of the mutagenesis exemption is essentially not based on the wording86
but rather on the context,87 the objective,88 and the interpretative maxim that exemp-
tions must be interpreted strictly.89 Consequently, it must be determined whether this
argumentative basis for the CJEU’s ruling is also present in Directive 2009/41/EC.

1. Strict Interpretation. The CJEU ruled that the mutagenesis exemption clause laid
down in Art. 3 (1), Annex I B (1) Directive 2001/18/EC must be interpreted strictly
because it is an exception to theobligations stipulatedbyDirective 2001/18/EC.90 The
CJEUmade this decision not in isolation but based on its previous case law.91 It can be

81 Id. at para. 54.
82 Id. at para. 51.
83 Id. at para. 47.
84 Id. at para. 23.
85 Id. at para. 52.
86 Since the Court considered the wording to be inconclusive: Id. at paras. 42 and 43.
87 Id. at paras. 42, 44–51.
88 Id. at paras. 42, 52–53.
89 Id. at para. 41.
90 Id. at para. 41.
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deduced from this that the CJEU considers the narrow interpretation of exceptions as
an interpretative principle of EU law.

Hence, the interpretative maxim that exceptions have to be construed strictly and,
thus, as a rule narrowly92 applies to the mutagenesis exemption clause of Directive
2009/41/EC as well since, obviously, also Art. 3 (1), Annex II, Part A Directive
2009/41/EC is just like Art. 3 (1), Annex I B Directive 2001/18/EC an exemption
clause. What deserves closer scrutiny, therefore, is whether the Directives’ objectives
and contexts are sufficiently similar to translate the CJEU’s interpretation of the muta-
genesis exemption clause of Directive 2001/18/EC into an identical interpretation of
the mutagenesis exemption clause of Directive 2009/41/EC.

2. Teleological andContextual Interpretation. a.UniformRisk-based Interpretative
Approach. It needs to be emphasized from the outset, and before delving into a
more detailed discussion, that, in the present case, both interpretative approaches, ie
the objective-based (teleological) interpretation and the context-based (contextual)
interpretation, depend decisively and genuinely on a particular perception of the risks
associated with novel methods of directed mutagenesis such as genome-editing. With-
out questioning the submissions of the referring French court, the CJEU accepted that
environmental and health risks linked to genome-editing or genome-edited organisms,
respectively, ‘have not thus far been established with certainty’93 and ‘might prove to
be similar to those which result from . . . transgenesis’,94 ie classic genetic engineering
inserting ‘transgenes’ (ie genes from a non-crossable or unrelated species) into the
genome of the recipient organism. It suggests itself that, from such a starting point,
it is in the end a straight forward conclusion that genome-edited organisms must
be kept within the framework governing GMOs, ie must not be allowed to escape
through the ‘back door’ opened by the mutagenesis exemption clause since it is only
theGMOregulatory frameworkwhich ensures that a thorough case-by-case in advance
risk assessment is carried out before genome-edited organisms are used.

Admittedly, the risk-related assumptions of the CJEU in case C-528/16 prompted
harsh criticism, especially by scientists.95 However, it does not appear from the reason-
ing that theCourt itself hasmade anownascertainment of the risk potential of genome-
edited organisms, eg on the basis scientific expert evidence. Rather, in line with the
idiosyncrasies of the preliminary ruling procedure pursuant to Art. 267 (1)(b) TFEU,
theCourt simply reliedon the facts as presentedby the referringFrench court.Whether

91 C-239/04, Commission of the European Communities v. Portuguese Republic, 2006 ECLI:EU:C:2006:665,
at Para. 35; C-304/05, Commission of the European Communities v. Italian Republic, 2007
ECLI:EU:C:2007:532, at Para. 82; C-182/10, Marie-Noëlle Solvay and Others v. Région wallonne,
2012 ECLI:EU:C:2012:82, at Para. 73; C-399/14, Grüne Liga Sachsen eV and Others v. Freistaat Sachsen,
2016 ECLI:EU:C:2016:10, at Para. 73; Joined Cases C-387/15 and C-388/15, Hilde Orleans and Others
v. Vlaams Gewest, 2016 ECLI:EU:C:2016:583, at Para.60; C-441/17, European Commission v. Republic of
Poland, 2018 ECLI:EU:C:2018:255, at Para. 189.

92 Cf. also the maxim singularia non sunt extendenda.
93 Confédération paysanne and Others, supra note 3, at para. 47.
94 Id. at para. 48.
95 Detlef Bartsch et al., Questions Regarding the Implementation of EU Mutagenesis Ruling in France, 11 Front.

Plant Sci. 584485 (2020); Kahrmann & Leggewie, supra note 7, at 762; Fyodor D. Urnov et al., A Call
for Science-Based Review of the European Court’s Decision on Gene-Edited Crops, 36 Nat. Biotechnol. 800
(2018); Schulman et al., supra note 63.
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the Court, if asked on the interpretation of Directive 2009/41/EC and its applicability
to genome-edited micro-organisms, would perceive the risks linked to such organisms
any different remains a purely speculative question. Hence, for the time being, it is
reasonable to adhere to the Court’s risk-related argumentation.

b. The Directive’s Objective. In accordance with Art. 1 Directive 2001/18/EC, the
CJEU identified the objective of the Directive as to protect human health and the envi-
ronment when GMOs are released into the environment.96 Against that background,
the CJEU ruled that ‘an interpretation of the [mutagenesis] exemption [clause] . . .

without any distinctions, would compromise the objective of protection’.97
Themeaning of this phrase is that one form of mutagenesis is not just like any other

form of mutagenesis, which is why one has to make distinctions between different
forms of mutagenesis. Different forms of mutagenesis may raise different risks to
human health and the environment, which is why not all mutagenesis organisms can
be considered to be excluded automatically from the scope of application of Directive
2001/18/EC.What theCourt had inmind (according toour readingof the judgement)
was that, according to the submissions of the referring French court, the risks to human
health and the environment arising frommoderndirectedmutagenesis techniqueswere
similar to those resulting from GMOs modified through classic genetic engineering
introducing foreign genes (so-called ‘transgenesis’).98 Accordingly, from the Court’s
point of view, organisms obtained by such modern methods of directed mutagenesis
could not be equatedwith organisms obtained through conventionalmutagenesis tech-
niqueswhich had been used for decadeswithout identification of risks to humanhealth
and the environment99 and which, therefore, had been excluded from the Directive’s
scope right from the beginning.100 Rather, in the Court’s opinion, organisms resulting
from mutagenesis techniques developed after adoption of Directive 2001/18/EC on
March 12, 2001, had to be treated like ordinary GMOs fully covered by the Directive’s
regime.101

Turning to Directive 2009/41/EC, its objective is to protect human health and
the environment as well (Art. 1 Directive 2009/41/EC). Hence, both Directives, ie
2009/41/EC and 2001/18/EC, equally aim at the protection of human health and
the environment. Accordingly, one might conclude that the mutagenesis exemption
clause of Directive 2009/41/EC ought to be construed as narrowly as the mutagenesis
exemption clause of Directive 2001/18/EC.

On the other hand, the contained use of organisms, eg in laboratories, hospitals,
or industrial installations, implies that their contact with the general population and
the environment is limited from the outset. One might deduce from this fact that the

96 Confédération paysanne and Others, supra note 3, at para. 52.
97 Id. at para. 53.
98 Id. at paras. 24, 48, and 53.
99 Id. at paras. 23, 24, 48, and 53.
100 The origins of GMO regulation by the EU date back to 1990 when the first two Directives were adopted:

Council Directive 90/219/EEC of 23 April 1990 on the contained use of genetically modified micro-
organisms, OJ L 117, 8.5.1990, p. 1; Council Directive 90/220/EEC of 23 April 1990 on the deliberate
release into the environment of geneticallymodified organisms,OJ L 117, 8.5.1990, p. 15. Themutagenesis
exemption was laid down in Art. 3, Annex I B (1) Directive 90/219/EEC, Art. 3, Annex I B (1) Directive
90/220/EEC.

101 Confédération paysanne and Others, supra note 3, at paras. 24, 48, 51, and 53.
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mutagenesis exemption clause of the contained use regime established by Directive
2009/41/EC could be interpreted more generously than the comparable clause of
Directive 2001/18/EC since contained use takes place, a priori, in confined spaces,
which is why such usemight guarantee a higher level of protection to human health and
the environment compared to the release of (micro-)organisms into the open environ-
ment. In fact, recital 4 of Directive 2001/18/EC explicitly spells out the characteristic
risks of releases into the environment: ‘Living organisms . . . may reproduce in the
environment and cross national frontiers thereby affecting other Member States. The
effects of such releases on the environment may be irreversible’. However, it should be
borne in mind that the purpose of Directive 2009/41/EC is, pursuant to recital 7, Art.
2 (d) and Annex II B (3.4), to protect human health and the environment also from
risks arising from an unintended release, eg in case of an accident. This means that,
in the end, both Directives, ie 2009/41/EC and 2001/18/EC, run parallel as regards
their objectives. Both Directives aim at the prevention of risks to human health and
the environment, especially of such risks which result from (deliberate or accidental)
releases of GMOs or GMMs, respectively.

Hence, the teleological interpretation of themutagenesis exemption clause ofDirec-
tive 2009/41/EC construing that clause in light of the Directive’s objective should
follow the teleological interpretation of the mutagenesis exemption clause of Directive
2001/18/EC by the CJEU in case C-528/16. Accordingly, from a teleological perspec-
tive, on the assumption accepted by the CJEU that risks arising from genome-editing
are similar to those arising fromclassic genetic engineering and that these risks ‘havenot
thus far been established with certainty’102, GMMs obtained through genome-editing
and, thus, genome-editedhuman iPSCscannotbe considered tobeexemptedunder the
mutagenesis exemption clause of Art. 3 (1), Annex II, Part A Directive 2009/41/EC.
Rather, they need to undergo prior risk assessment [cf. Art. 4 (2), Annex III sec. A and
B Directive 2009/41/EC], which results in a classification of the respective contained
use in classes of risk [class 1-4; Art. 4 (3), Annex III Directive 2009/41/EC] which,
in turn, leads to an assignment of containment measures [Art. 4 (3), Art. 5, Annex IV
Directive 2009/41/EC].

This result is, especially in light of the assumed uncertainties surrounding the risks
linked to genome-editing, in compliance with the precautionary principle to which the
CJEU referred as well. Admittedly, this principle is not explicitly enshrined inDirective
2009/41/EC, whereas it has been expressly mentioned in recital 8 and Art. 1 Directive
2001/18/EC. However, Directive 2009/41/EC is based on the environmental powers
of the EU laid down in Art. 192 (1) TFEU. Since the EU’s environmental policy
and, therefore, the EU’s environmental legislation must be based on the precautionary
principle [Art. 191 (2)(1) sent. 2TFEU], anypieceof environmentalUnion law suchas
Directive 2009/41/EC must be construed in light of the precautionary principle even
if it has not been explicitly incorporated into the relevant law.

c. The Directive’s Context. The contextual argumentation relies mainly on recital
17 of Directive 2001/18/EC.103 Although the CJEU also refers to the considerations
mentioned in recital 4, 5, 8, and 55,104 it does so only in support of its reasoning in

102 Id. at paras. 47and 48.
103 See supra section III.C.1.1. Id. at paras. 42, 44–51.
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relation to recital 17.105 Consequently, the question whether or not the consideration
of recital 4, 5, 8, and 55 are also reflected in Directive 2009/41/EC can be left aside at
this point, since, within the context of the Court’s contextual interpretation, they have
no independent significance in the Court’s reasoning beyond supporting its findings
based on recital 17.

Recital 17 expresses the will of the Union legislator that Directive 2001/18/EC
‘should not apply to organisms obtained through certain techniques of genetic mod-
ification which have conventionally been used in a number of applications and have a
long safety record’.Without giving any reasons, theCourt held that this legislative intent
formed the ground underlying themutagenesis exemption clause of Art. 3 (1), Annex I
B (1)Directive 2001/18/EC.106 Premised on the referring French court’s submissions,
theCourt further assumed that the health and environmental risks related to organisms
obtained through directedmutagenesis (such as genome-editing) are uncertain107 and
perhaps even similar to those which result from transgenesis108 and that these novel
methods ofmutagenesis have beenmostly developed sinceDirective 2001/18/ECwas
adopted109 (ie onMarch12, 2001).Against this background, it suggests itself that these
techniques neither ‘have conventionally been used in a number of applications’ nor
‘have a long safety record’ within the meaning of recital 17.

It is of note, that Directive 2009/41/EC does not include a recital similar to recital
17 of Directive 2001/18/EC, though. Even though an equivalent to recital 17 is
missing in Directive 2009/41/EC, other contextual arguments could still lead to the
conclusion that that the CJEU’s rationale is transferable to the interpretation of Direc-
tive’s 2009/41/EC mutagenesis exemption clause since one may argue that the risk-
related concept underlying recital 17 of Directive 2001/18/EC is present in Directive
2009/41/EC as well.

According to theCJEU, themutagenesis exemptionclause inDirective2001/18/EC
is based on the considerations stated in recital 17 of said Directive. Since the same
exemption exists in Directive 2009/41/EC, it stands to reason that—even though
not mentioned explicitly—the same consideration was the basis for the mutagenesis
exemption clause in Directive 2009/41/EC as well. This assumption can be backed
by the fact that Directive 2009/41/EC and Directive 2001/18/EC are based on the
same blueprint sharing to a significant part their wording, structure, and objective.
Besides, both directives form together a uniform framework for the regulation of
genetically modified (micro-)organisms, which used to be even more apparent since
their predecessors, ie Directives 90/219/EEC and 90/220/EEC, were drafted and
adopted in a uniform effort. Therefore, the Court might argue—if asked—that the
general GMO/GMM framework is carried by the thought that only GMOs/GMMs
derived from traditional mutagenesis techniques should be exempted.

104 Id. at paras. 49 and 50.
105 Id. at para. 51.
106 See Id. at paras. 45 and 46.
107 Id. at para. 47.
108 Id. at para. 48.
109 Id. at para. 47.
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Consequently, the absence of a recital equivalent to recital 17 of Directive
2001/18/EC does not hinder the application of the CJEU’s rationale stated in case
C-528/16 to the mutagenesis exemption clause of Directive 2009/41/EC.

3. InterimConclusions.Overall, there is a strong case for assuming that theCJEU—
if asked—would limit the scope of the mutagenesis exemption clause of Directive
2009/41/EC substantially in the same manner as it did in the case of Directive
2001/18/EC. This means that only ‘organisms obtained by means of methods of
mutagenesis which have conventionally been used in a number of applications and
have a long safety record are excluded from the scope of that Directive’.110

Consequences for the Interpretation of the Mutagenesis Exemption Clause of Direc-
tive 2009/41/EC In case C-528/16, the Court held that among these methods of
mutagenesis (which ‘have conventionally been used in a number of applications and
have a long safety record’) are ‘not’ those ‘new techniques/methods of mutagenesis
which have appeared or have been mostly developed since Directive 2001/18 was
adopted’,111 ie since March 12, 2001. It can be concluded from the Court’s reasoning
and the facts of the case that among these new mutagenesis techniques are ‘directed
mutagenesis techniques/methods applying new genetic engineering techniques, such
as oligonucleotide-directedmutagenesis or [site-]directed nuclease mutagenesis’,112 ie
techniques commonly referred to as genome-editing techniques.113

The question remains whether the same applies to Directive 2009/41/EC, ie
whether all methods of directed mutagenesis methods, especially all ODM or
SDN mutagenesis techniques are excluded from the scope of the mutagenesis
exemption clause of Directive 2009/41/EC as well. The difference is that this
Directive was adopted on May 6, 2009, ie approximately 8 years later than Directive
2001/18/EC. Hence, one may reasonable raise the question whether, in 2009, all
directed mutagenesis techniques could still be considered techniques which neither
‘have conventionally been used in a number of applications’ nor ‘have a long safety
record are excluded from the scope of that Directive’. In fact, certain genome-editing
techniques ‘have appeared or have been mostly developed’ ‘before’ the adoption
date of Directive 2009/41/EC, ie before May 6, 2009. For example, ZFN114 and
ODM115 have appeared and have been mostly developed before that date. TALENs
have been developed around the adoption date of Directive 2009/41/EC.116 Only the
CRISPR/Cas technique which was published for the first time only in 2012 would be
clearly out of the mutagenesis exemption clause’s scope.

110 Id. at para. 54.
111 Id. at para. 51.
112 Id. at para. 23.
113 See already supra sub 3.3.1.1.
114 AaronKlug,The Discovery of Zinc Fingers and Their Development for Practical Applications in Gene Regulation

and Genome Manipulation, 43 Q. Rev. Biophys. 1 (2010).
115 Noel J. Sauer et al., Oligonucleotide-Directed Mutagenesis for Precision Gene Editing, 14 Plant Biotechnol.

J. 496, at 496 (2016).
116 A.A. Nemudryi et al., TALEN and CRISPR/Cas Genome Editing Systems: Tools of Discovery, 6 Acta

Naturae 19, at 20 (2014).
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The Court’s reference to the adoption date of Directive 2001/18/ECmay be inter-
preted in two different ways. First, it could be assumed that the CJEU makes the
argument that techniques established after theDirective was adopted can never be cov-
ered by the exemption because theEU legislator had the intention to exempt only those
techniques that already existed at the time of adoption (directive’s adoption date as cut-
off date).117 Second, the mentioning of the Directive’s adoption date could be only
exemplary for a period of time which, with a view specifically to the genome-editing
techniques referred to by the French court, was not sufficient to assume that specifically
these techniques ‘have conventionally been used in a number of applications’ and ‘have
a long safety record’.

By requiring a ‘conventional’ use in ‘a number of applications’ and ‘a long safety
record’, techniques having appeared or having been mostly developed after the Direc-
tive’s adoption date are, at least ‘de facto’, excluded from the scope of the mutagenesis
exemption clause for a considerable period of time, since, compared to the use of con-
ventionalmethods of randommutagenesis via chemical agents or ionizing radiation,118
it will require decades until suchnew techniques are able to fulfill those requirements. It
is doubtful, however, that these requirements are strictly fixed to a clear cut-off date, eg
in formof theDirective’s adoption date, implying that any novelmutagenesis technique
appearing or being mostly developed after the adoption date can never be covered
by the mutagenesis exemption clause no matter how much time has passed since the
Directive was adopted and for how long that new method has been in use after the
Directive’s adoption date. If this had been the will of the legislator, recital 17 could
have explicitly stated that the Directive should not apply to those techniques which
will appear or will be mostly developed after the date of adoption of the Directive.

Consequently, one may narrow the scope of the CJEU’s judgment as regards its
interpretation of the mutagenesis exemption clause. The reference to the adoption
date of Directive 2001/18/EC (ie March 12, 2001) is, first, owed to the submissions
of the referring French court, which explicitly asserted that the methods of directed
mutagenesis, especially those called genome-editing, have been in use for breeding
purposes only after the adoption of the Directive on March 12, 2001.119 Second, the
adoption date might only serve as a starting point for assessing whether the qualitative
(‘conventional use’), quantitative (‘in a number of applications’), and temporal (‘long
safety record’) thresholds are met as regards such mutagenesis techniques which have
appeared or been mostly developed after that date. Hence, the importance of the
Directive’s adoption date is that mutagenesis techniques having appeared or been
mostly developed after that date need to be scrutinized carefully whether they fulfill
the qualitative, quantitative, and temporal requirements implied in the mutagenesis
exemption clause in light of recital 17 of the Directive. From this perspective, the
judgement may be read as meaning that the aforementioned (qualitative, quantitative,
and temporal) thresholds were (still) not met with regard to directed mutagenesis
techniques, such as ODM or SDNmutagenesis techniques, at the point of time when
the Court decided the case, ie on July 25, 2018.

117 Beck, supra note 64, at 253.
118 Which had been developed and used for breeding purposes as early as 1928; Bartsch et al., supra note 95,

at 2.
119 Confédération paysanne and Others, supra note 3, at paras. 23 and 51.
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As a consequence, translating this finding to the interpretation of the mutagen-
esis exemption of Directive 2009/41/EC, the decisive criterion is solely whether a
technique has been used ‘conventionally . . . in a number of applications’ and has
a ‘long safety record’. Whether the technique in question has appeared or has been
mostly developed since the adoption date of Directive 2009/41/EC, ie May 6, 2009,
is, therefore, irrelevant with regard to the problem of whether the qualitative (‘con-
ventional use’), quantitative (‘in a number of applications’), and temporal (‘long safety
record’) thresholds aremet. The adoption date is only a point of reference for the ques-
tion whether a mutagenesis technique was unknown to the legislator and, therefore,
deserves closer scrutiny as to the implicit requirements of the mutagenesis exemption
clause. From that point of view, it seems clear to us that, at least, CRISPR/Cas is a
method of directed mutagenesis that can still not be considered to be covered by the
mutagenesis exemption clause of 2009/41/EC.

2. Self-cloning Exemption Clause, Art. 3 (1) (a), Annex II,
Part A (4) Directive 2009/41/EC

Unlike Directive 2001/18/EC, Directive 2009/41/EC contains an exemption clause
for micro-organisms obtained through so-called ‘self-cloning’. Whether certain appli-
cations of genome-editing can be considered to constitute self-cloning as understood
by Annex II A (4) Directive 2009/41/EC can be set aside if the exemption does not
apply to self-cloning via genome-editing in the first place.

The same arguments that speak against a permissive interpretation of the muta-
genesis exemption can also be put forward here. Furthermore, there is no indica-
tion that the different exemptions stated in Annex II, Part A Directive 2009/41/EC
should be interpreted differently since the risk-based interpretative approach applies
to all exemptions laid down in Annex II, Part A Directive 2009/41/EC in the same
manner. Therefore, the self-cloning exemption is to be interpreted as narrowly as the
mutagenesis exemption.

III.D. Interim Conclusions
Genome-edited iPSCs are ‘GMMs’ within the meaning of the GMM definition
laid down in Art. 2 (b) Directive 2009/41/EC. Hence, the provisions of Directive
2009/41/EC apply to the contained use of genome-edited iPSCs as long as the
mutagenesis or self-cloning exemption clauses cannot be invoked. Whether these
exemption clauses apply depends onwhether the individual genome-editing technique
used tomodify the iPSCs (i) ‘has conventionally been used’ (qualitative threshold) (ii)
in ‘a number of applications’ (quantitative threshold) and (iii) has ‘a long safety record’
(‘temporal threshold). It is, in our opinion, currently not possible to envisage that
any genome-editing technique might fulfill these criteria. In any case, genome-editing
via CRISPR/Cas does not meet the aforementioned three requirements implicit in
the mutagenesis and self-cloning exemption clauses since this method of directed
mutagenesis has been reported for the first time in 2012.

IV. IMPLICATIONS FOR DOMESTIC COURTS
So far, it has been shown to what extent the CJEU’s reasoning in case C-528/16
regarding the interpretation of the GMO definition and the mutagenesis exemption
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clause of Directive 2001/18/EC can be translated to Directive 2009/41/EC and its
interpretation as regards the GMM definition and the related mutagenesis (or self-
cloning) exemption clause. However, what remains to be clarified are the implications
of our findings for domestic courts. Are domestic courts legally bound to adopt the
Court’s interpretation of the GMO definition and the mutagenesis exemption clause
of Directive 2001/18/EC when applying and construing the GMMdefinition and the
related mutagenesis (or self-cloning) exemption clause of Directive 2009/41/EC?

The operative part of a preliminary ruling, such as the CJEU’s ruling in case
C-528/16, has a direct binding effect on the referring court and on national courts
dealing with the same case in an appeal stage.120 This binding effect encompasses the
holding only. Albeit, themeaning and scope of the holding is, ormay need to be, further
clarified by the reasoning.121 Controversial is, however, the effect of a preliminary
ruling on non-referring national courts and other national public authorities, ie its ‘erga
omnes’ effect.122 This problem is irrelevant here, though, because even if all domestic
courts of all EU Member States were directly legally bound by the Court’s judgment
in case C-528/16, the binding effect could not extend beyond what the Court had
decided substantively (‘ratione materiae’). Its holding is explicitly restricted to the
interpretation of theArt. 2 (2), Art. 3 (1), Annex IA, I B (1)Directive 2001/18/EC.123
In addition, the related reasoning124 remains completely within the confines of
Directive 2001/18/EC. In particular, evenwith regard to the contextual interpretation,
the Court does not have recourse to any provision outside the Directive. The binding
effect of the judgement as regards the interpretation of the GMO definition and the
mutagenesis exemption clause of Directive 2001/18/EC does not directly extend to
the interpretation of theGMMdefinition and the relatedmutagenesis (or self-cloning)
exemption clause of Directive 2009/41/EC.

Accordingly, national courts are not bound by the CJEU’s holding or rationale
in case C-528/16 when it comes to the application and interpretation of national
legislation implementing Directive 2009/41/EC. The remaining issue is whether a
domestic court of last instance is obliged to refer the question of how to interpret
the GMM definition or the mutagenesis or self-cloning exemption clause of Directive
2009/41/EC to the CJEU pursuant to Art. 267 (1)(b), (3) TFEU. Based on the
CJEU decision in the CILFIT case, a national court of last instance may refrain from
making a reference if the correct application of EU law is ‘so obvious as to leave no
scope for any reasonable doubt as to the manner in which the question raised is to
be resolved’125(so-called ‘acte clair’ doctrine). As has been discussed intensely above,

120 Carl Otto Lenz, The Role and Mechanism of the Preliminary Ruling Procedure, 18 Fordham Int. Law J. 388,
at 403 (1994); Alan Dashwood et al., Wyatt andDashwood’s European Union law, at 228 (6th
ed., 2011);Morten Broberg &Niels Fenger, Preliminary References, in Oxford Principles of European
Union Law. The EuropeanUnion LegalOrder 981, at 1008 (Robert Schütze &Takis Tridimas eds.,
2018); DavidW. K. Anderson, References to the European Court, at 303 (1995).

121 Case 135/77, Robert Bosch GmbH vHauptzollamt Hildesheim, 1978 ECLI:EU:C:1978:75, at para. 4.
122 On that debate see Robert Schütze, European Union Law, at 389 (2015); Henry G. Schermers

& Denis F. Waelbroeck, Judicial Protection in the European Union, at 305 (6th ed., 2001);
Robert Schütze, An Introduction to European Law, at 180 (2015); Anderson, supra note 121,
at 308.

123 Confédération paysanne and Others, supra note 3, at no. 1 of the holding following para. 86.
124 Id. at paras. 26–54.
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it can be reasonably assumed that the CJEU would interpret the GMM definition
as well as the mutagenesis or self-cloning exemption clause laid down in Directive
2009/41/EC in a similar or identical way as done in case C-528/19. It can be inferred
from our in-depth analysis above that such an outcome is not set in stone, though,
ie different legal interpretative approaches might be justifiable as well. Therefore, the
CILFIT rule, or ‘acte clair’ doctrine, is not applicable here. Consequently, a domestic
court of last instance would be obliged to refer the question of how to interpret the
GMM definition or the mutagenesis and self-cloning exemption clauses laid down in
Directive 2009/41/EC to the CJEU.

V. CONCLUSIONS
The CJEU’s interpretation of the GMO definition in case C-528/16 provided clarity
far beyond the scope of Directive 2001/18/EC. On the basis of our analysis, we are
confident that the CJEU’s interpretation and underlying reasoning can be extended to
the GMMdefinition of Directive 2009/41/EC.

The situation is slightly different with regard to the mutagenesis (and self-cloning)
exemption clauses. Even though wording and structure of the exemption clauses in
Directive 2001/18/EC and Directive 2009/41/EC are virtually identical, there is
one important difference which is recital 17 of Directive 2001/18/EC which has no
equivalent inDirective 2009/41/EC. Recital 17, however, is an important cornerstone,
if not ‘the’ cornerstone, of the Court’s reasoning as regards the interpretation of the
mutagenesis exemption clause of Directive 2001/18/EC. Hence, it required lengthy
argumentation to establish that also the Court’s interpretation of the mutagenesis
exemption clause of Directive 2001/18/EC can be translated to the understanding
of the mutagenesis (and self-cloning) exemption clause of Directive 2009/41/EC.
Therefore, we assume that the CJEUwould—if asked—arrive at the same conclusions
as regards the interpretation of the exemption clause of Directive 2009/41/EC even
if the reasoning underlying the judgement in case C-528/16 would have to be slightly
adapted to fit Directive 2009/41/EC.126

Nevertheless, in the end, the regulatory status quo of genome-edited GMMs,
especially of genome-edited human iPSCs, remains characterized by legal uncertainty
in regard to the requirements implied in themutagenesis (and self-cloning) exemption
clauses of both Directive 2009/41/EC and Directive 2001/18/EC. This is so because
the Court has not pronounced on the meaning of ‘conventional use’, ‘a number
of applications’, and ‘a long safety record’. Whether these qualitative, quantitative,
and temporal thresholds are met has to be decided case-by-case depending on
the individual genome-editing technique used to genetically modify the relevant
(micro-)organism. For sure, GMOs or GMMs, in particular genome-edited human

125 C-283/81, Srl CILFIT and Lanificio di Gavardo SpA v. Ministry of Health, 1982 ECLI:EU:C:1982:335, at
para. 16.

126 Similar opinion Tade Matthias Spranger, Case C-528/16: Questions Raised by the ECJ’s Judgement on Gene
Editing Technology, 1 Int. ChemicalRegulatoryLawRev. 173, at 176 (2018); TadeMatthias Spranger,
Memorandum on the Question of the Applicability of the Statements of the European Court of Justice in case
C-528/16 to the Area of Regulation of Directive 2009/41/EC on the Contained Use of Genetically Modified
Micro-Organisms (2019).
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iPSCs, obtained through CRISPR/Cas cannot be considered exempted for the time
being.

Accordingly, for purposes of legal certainty, further interpretative clarification by the
CJEU would be helpful. The most desirable way to provide legal certainty would be,
however, to revise both Directive 2009/41/EC andDirective 2001/18/EC by amend-
ing the GMO and GMMdefinitions [ie the ‘front doors’ admitting (micro-)organisms
to the legal frameworks] or the exemption clauses (ie the ‘back doors’ allowing for the
escape from the legal frameworks). In the course of such a revision process it would
be, of course, necessary to debate whether the underlying risk assumptions regarding
genome-editing are sensible and scientifically sound at all. From our point of view, and
in line with claims and statements made by scientists,127 the GMO and GMM defi-
nitions or the exemption clauses should be amended so as to exclude genome-edited
(micro-)organisms from the scope of application of the legal frameworks applying to
GMOs and GMMs, respectively, at least as far as no ‘transgenes’ are inserted into the
genome of the recipient (micro-)organisms or the genetic modification could have
occurred in nature or through conventional breeding techniques as well.
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