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Abstract

EFSA was asked by the European Parliament to provide a scientific opinion on the
analysis by the French Agency for Food, Environmental and Occupational Health
& Safety (ANSES) of Annex | of the European Commission proposal for a regula-
tion ‘on plants obtained by certain new genomic techniques (NGTs) and their food
and feed, and amending regulation (EU) 2017/625'". The Panel on genetically modi-
fied organisms (GMO) assessed the opinion published by ANSES, which focuses
on (i) the need to clarify the definitions and scope, (ii) the scientific basis for the
equivalence criteria and (iii) the need to take potential risks from category 1 NGT
plants into account. The EFSA GMO Panel considered the ANSES analysis and com-
ments on various terms used in the criteria in Annex | of the European Commission
proposal and discussed definitions based on previous EFSA GMO Panel opinions.
The EFSA GMO Panel concluded that the available scientific literature shows that
plants containing the types and numbers of genetic modifications used as criteria
to identify category 1 NGT plants in the European Commission proposal do exist as
the result of spontaneous mutations or random mutagenesis. Therefore, it is scien-
tifically justified to consider category 1 NGT plants as equivalent to conventionally
bred plants with respect to the similarity of genetic modifications and the similar-
ity of potential risks. The EFSA GMO Panel did not identify any additional hazards
and risks associated with the use of NGTs compared to conventional breeding
techniques in its previous Opinions.
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1 | INTRODUCTION
1.1 | Background

The European Commission legislative proposal (COM(2023) 411) adopted on 5 July 2023 (hereafter, European Commission
proposal) distinguishes between two categories of plants developed by new genomic techniques (NGT plants):

1. NGT plants that could occur naturally or be produced by conventional breeding techniques,® including random
mutagenesis using chemical and/or physical mutagenic agents (‘category 1 NGT plants’). Such plants would be
treated similar to conventional plants and would only require a verification procedure to confirm that they are
equivalent to plants obtained by conventional breeding.

2. NGT plants characterised by more complex sets of genetic modifications and that should remain subject to the require-
ments of the EU GMO legislation (‘category 2 NGT plants’).

To ensure legal certainty, criteria to ascertain whether an NGT plant is equivalent to naturally occurring or convention-
ally bred plants (i.e. category 1 NGT plants) were proposed by the European Commission in Annex | of the proposal. Those
criteria include the characteristics and thresholds for size and number of genetic modifications that are allowed in the
genome of category 1 NGT plants.

An opinion of the French National Agency for Food, Environmental and Occupational Health & Safety (ANSES) was pub-
lished on 24 January 2024 (ANSES, 2023) providing an analysis of Annex | of the European Commission legislative proposal
adopted on 5 July 2023, which sets criteria to determine the equivalence of category 1 NGT plants to plants obtained via
conventional breeding.

1.2 | Mandate from the European Parliament to EFSA

Following a request on 1 February 2024 from the Chair of the European Parliament's Committee on Environment, Public
Health and Food Safety (ENVI), the European Parliament formally requested on 22 February 2024 the European Food Safety
Authority (EFSA) in accordance with Article 29 of Regulation 178/2002 ‘to deliver a scientific opinion on the analysis by the
French Agency for Food, Environmental and Occupational Health Safety (ANSES)® on Annex | of the Commission proposal for a
regulation on plants obtained by certain new genomic techniques and their food and feed, and amending regulation (EU)
2017/625% (NGTs plants proposal). The proposal which establishes a specific requlatory framework for NGT plants and their prod-
ucts (lex specialis), introduces specific criteria to determine whether a NGT plant is to be considered equivalent to conventional
breeding and therefore be exempted from the European Union GMOs Legal Framework. Those criteria are listed in Annex | of the
proposed Regulation’. EFSA was specifically requested ‘to draw up a scientific opinion on the analysis by ANSES, which exam-
ines in particular the criteria set in Annex I." (M-2024-00031).
The European Parliament requested EFSA to deliver this scientific opinion by the end of July 2024.

2 | DATA AND METHODOLOGIES

The GMO Panel assessed the opinion that was published online by ANSES on 24 January 2024. The opinion provides conclu-
sions and recommendations regarding the principles of equivalence for certain types of NGT plants in relation to conven-
tionally bred plants, as well as on the criteria to distinguish ‘category 1 NGT plants’ from ‘category 2 NGT plants’ proposed
in the EC proposal adopted on 5 July 2023.

The GMO Panel leveraged the relevant scientific considerations already published in the detailed EFSA Opinions on tar-
geted mutagenesis (including site-directed nuclease (SDN) type 1, 2 and 3, and oligonucleotide directed mutagenesis), cis-
genesis and intragenesis (EFSA GMO Panel, 2012a, 2012b, 2020, 2022) to support the development of this Scientific Opinion.

Since this Opinion includes scientific considerations that were already discussed in previous EFSA Scientific Opinions,
and that were subject to open consultation and extensive public scrutiny, a protocol to plan the scientific assessment
methodologies was deemed unnecessary for this mandate. EFSA consulted with ANSES” to facilitate its work, while main-
taining the independence of the scientific process and deliberations of its GMO Panel.

'Proposal for a Regulation of the European Parliament and of the Council of 5 July 2023 on plants obtained by certain new genomic techniques and their food and feed,
and amending Regulation (EU) 2017/625.

2For a description of ‘conventional breeding techniques’ see: EFSA Panel on Genetically Modified Organisms (GMO). (2012b).
3https://www.anses.fr/fr/system/files/BIOT2023AUTO0189.pdf.

*https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0625&from=EN.

*gth meeting of the GMO Cross-cutting Working Group (minutes: https://www.efsa.europa.eu/sites/default/files/2024-04/applications-cross-cutting.pdf).


https://open.efsa.europa.eu/questions/EFSA-Q-2024-00178
https://www.anses.fr/fr/system/files/BIOT2023AUTO0189.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0625&from=EN
https://www.efsa.europa.eu/sites/default/files/2024-04/applications-cross-cutting.pdf
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3 | ASSESSMENT

The ANSES opinion focuses on (i) the need to clarify the definitions and scope, (ii) the scientific basis for the equivalence cri-
teria and (jii) the need to take potential risks from NGT plants under category 1 into account. As requested by the European
Parliament, the EFSA GMO Panel considered ANSES's analysis, conclusions and questions, and deemed the following clari-
fications necessary:

3.1 | Terms used in the European Commission proposal and in Annex | of the European
Commission proposal that ANSES considers as requiring clarification

a. Definition of cisgenesis/intragenesis, exclusion of intragenesis, definition of genetic material: the EFSA updated scientific
opinion on plants developed through cisgenesis and intragenesis (EFSA GMO Panel, 2022) defines cisgenesis and
intragenesis as the ‘genetic modifications involving genetic material obtained from outside the host organism and trans-
ferred to the host using various delivery strategies; the incorporated sequences contain an exact copy (cisgenesis) or a
re-arranged copy (intragenesis) of sequences already present in the species or in a sexually compatible species’. Cisgenesis
and intragenesis are defined in the European Commission proposal in the ‘Context of the proposal’ section as
‘Insertion of genetic material (e.g. a gene) into a recipient organism from a donor that is sexually compatible (crossable).
The exogenous genetic material can be introduced without (cisgenesis) or with modifications/rearrangements (intragenesis)’
(footnote 4 of the European Commission proposal) and in Article 3 (‘Definitions’) as ‘“cisgenesis" means techniques
of genetic modification resulting in the insertion, in the genome of an organism, of genetic material already present in
the breeders' gene pool’. Therefore, in line with these definitions, the European Commission proposal (under 3a and
3b of Annex I) excludes intragenesis from NGT category 1 since Annex | makes explicit reference to a ‘contigu-
ous DNA sequence'. EFSA interprets the term ‘contiguous’ as a continuous DNA sequence already present in the
breeders' gene pool, without rearrangements or modifications. Moreover, the term ‘genetic material’ is present
in the cisgenesis/intragenesis definition described in the EFSA GMO Panel updated scientific opinion on plants
developed through cisgenesis and intragenesis (EFSA GMO Panel, 2022) to indicate any DNA sequence that could
potentially be transferred, irrespective of the specific function (i.e. promoters, terminators, introns, signal peptides,
etc.); this term broadens the spectrum provided by the definition given in the EFSA GMO Panel (2012a) opinion,
which considered the gene as the only sequence that could be transferred in a cisgenic/intragenic plant.

b. Exclusion of non-targeted cisgenesis: the European Commission proposal and Annex | (under points 3, 4, 5) clearly refer to
targeted modifications (insertions or substitutions), thus excluding, by definition, non-targeted cisgenesis.

c. Clarification of the term ‘genetic information’in the definition of ‘breeders’ gene pool”: the term ‘genetic information’ is used
by the European Commission in the definition of breeders' gene pool as the information in the plant genome that de-
fines the cisgene; i.e. this can be any sequence from the crossable species in the breeders' gene pool. The term ‘genetic
material’ is used in the EFSA updated opinion on cisgenesis and intragenesis (EFSA GMO Panel, 2022) and the European
Commission proposal (Article 3; Definitions®). The GMO Panel considers the term ‘genetic material’ to be interchangea-
ble with ‘genetic information’ within the context of the ‘breeders' gene pool’ definition.

d. The need to define the ‘targeted site”: EFSA has not yet developed a definition of a targeted site. The term ‘targeted site’
can be interpreted as the site recognised by the nuclease or the locus intended to be modified. EFSA agrees with ANSES
that the term requires clarification. EFSA interprets this term mentioned in Annex | of the European Commission pro-
posal as the specific sequence that has been targeted by the nuclease (e.g. the sequence of the guide RNA in CRISPR-
Cas). Nevertheless, this definition could be revised in the legal text and/or when guidelines will be developed by EFSA
(European Commission proposal; Article 29; page 43; paragraph 1).

e. Off-target and unintended changes in the plant genome: The European Commission proposal requests the identification
of potential mutations in sequences showing similarity to the targeted site. For mutations occurring at other locations
in the genome than the targeted site, the GMO Panel has concluded that these would be fewer than those occurring
with random mutagenesis techniques and that, where they do occur, these changes would also be of the same types as
those derived by conventional breeding techniques and could not be distinguished from spontaneous mutations (EFSA
GMO Panel, 2020).

f. Regarding the definition of conventionally bred plants which are relevant for the comparison with plants obtained via
NGT, EFSA refers to the Opinion on site-directed nucleases where several conventional breeding techniques are de-
scribed (EFSA GMO Panel, 2012b). Within the context of that Opinion, conventional plant breeding is defined as methods
that are used by plant breeders for the improvement of commercial varieties and where the resulting plants/varieties are
not considered as GMOs according to Directive 2001/18/EC, or that are excluded by this Directive.

®EC Proposal 5 July 2023: ‘NGT plant’ means a genetically modified plant obtained by targeted mutagenesis or cisgenesis, or a combination thereof, on the condition that
it does not contain any genetic material originating from outside the breeders' gene pool that temporarily may have been inserted during the development of the NGT
plant.
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3.2 | The scientific basis for the equivalence criteria included in Annex | of the European
Commission proposal

ANSES requests clarification on the scientific basis for the equivalence criteria included in Annex | of the European
Commission proposal. The European Commission proposes a criterion of no more than 20 genetic modifications of de-
fined types (points 1-5 in Annex I) for category 1 NGT plants, which is based on the evidence gathered and summarised in
the European Commission Technical Paper on the rationale for the equivalence criteria in Annex | (European Commission
services, 2023). The average number of spontaneous mutations per generation, according to the references cited by ANSES,
is 107 to 107'°, which for a genome such as maize would result in 20-30 mutations for every single progeny. This number
is 1000-10,000 times higher when random mutagenesis is used according to the references cited by ANSES. Therefore, it is
scientifically justified to consider that a plant showing 20 modifications or less compared to its parental could be the result
of spontaneous mutations. While the proposed limit of 20 modifications for an NGT plant to be considered a category 1
NGT is a risk management decision, the EFSA GMO Panel considers this number conservative given the data available in
the scientific literature.

EFSA reviewed the analysis of the equivalence criteria carried out by the ANSES working group on biotechnology and
provides additional considerations for criteria 1, 2 and 4. Criteria 3 and 5 have already been addressed in Section 3.1 above.

Criterion 1: Substitution or insertion of up to 20 nucleotides

ANSES considers that the size of the modification alone does not provide information on its functional consequences. The
EFSA GMO Panel agrees with the comment and highlights that this is also the case for mutations arising from convention-
ally bred plants. Annex | defines criteria to classify NGT plants as ‘category 1 NGT plants’, equivalent to conventional plants,
or NGT-2, not equivalent to conventional plants. These criteria are not meant to define levels of risk but allow certain NGT
plants to be classified as equivalent to conventionally bred plants.

Criteria 2 and 4: Deletions and inversions of any number of nucleotides

ANSES claims that the available scientific literature shows that genomic structural variations have a size distribution of the
order of a kilobase or less. However, the occurrence of larger deletions during plant evolution is well documented, even for
cultivated crops generated by conventional breeding. Examples of such deletions or inversions can be found in the litera-
ture (Bolon et al., 2014; Li et al., 2001, 2016; Liu et al., 2023; Morita et al., 2009; Seah et al., 2004). As an example of the com-
plexity of genomic rearrangements that can be observed in cultivated plants, the EFSA GMO Panel Working Group on
Molecular Characterisation’ previously discussed the cases of genomic inversions of tandemly arrayed genes as observed
in the article by Liu et al. (2023). Such changes can be induced spontaneously as reported by Seah et al. (2004) in tomato.
All the above-mentioned examples demonstrate how genomic inversions and deletions are not specific to NGT plants but
can be found in plants produced by classical breeding approaches (EFSA GMO Panel, 2020, 2012b).

3.3 | Potential risks from NGT plants under category 1

ANSES concluded that the equivalence criteria do not take into account potential risks and functional consequences de-
rived from the modifications listed in Annex | of the European Commission proposal.

The proposed European Commission criteria to define category 1 NGT plants intend to determine whether a given NGT
plant could be considered as equivalent to conventionally bred plants (including plants obtained by random mutagenesis)
with respect to the type and number of genetic modifications. These equivalence criteria are not meant to define levels
of risk but to allow certain NGT plants to be classified as equivalent to conventionally bred plants (Recital 14, European
Commission Proposal). Moreover, with respect to the potential risks from NGT plants, the EFSA GMO Panel did not identify
any additional hazard associated with the use of NGTs compared to conventional breeding techniques, which include ran-
dom mutagenesis using physical or chemical agents (EFSA GMO Panel, 2020, 2022).

4 | CONCLUSIONS

The opinion published by ANSES analyses the criteria included in the Annex | of the European Commission proposal. The
criteria are used to ascertain whether an NGT plant is equivalent to naturally occurring or conventionally bred plants (cat-
egory 1 NGT plants) and focuses on (i) the need to clarify the definitions and scope in the European Commission proposal,
(ii) the scientific basis for these equivalence criteria and (jii) the need to take potential risks from category 1 NGT plants into
account.

7148th meeting of the Working Group on Molecular Characterisation (https://www.efsa.europa.eu/sites/default/files/wgs/gmo/wg-applications-molecular-characteri
sation-2018-2021.pdf).


https://www.efsa.europa.eu/sites/default/files/wgs/gmo/wg-applications-molecular-characterisation-2018-2021.pdf
https://www.efsa.europa.eu/sites/default/files/wgs/gmo/wg-applications-molecular-characterisation-2018-2021.pdf
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[) The EFSA GMO Panel considered the ANSES analysis and comments on various terms used in the criteria included in
Annex | of the European Commission proposal and discussed definitions based on previous EFSA GMO Panel opinions.
With regard to the definition of the targeted site, EFSA agrees with ANSES that the term requires clarification. This defini-
tion could be revised in the legal text and/or when guidelines will be developed by EFSA.

[) The European Commission proposes a threshold of 20 genetic modifications of defined types (points 1-5 in Annex |).
While the specific number is based on a risk management decision, the EFSA GMO Panel considers this number conserva-
tive given the data available in the scientific literature. With respect to all the equivalence criteria, the EFSA GMO Panel
considers that the available scientific literature shows that plants containing the types and numbers of genetic modifica-
tions used as criteria to identify category 1 NGT plants do exist as the result of spontaneous mutations or random mu-
tagenesis. Therefore, it is scientifically justified to consider these plants as equivalent to conventionally bred plants.

[1I) The equivalence criteria described in the European Commission proposal for category 1 NGT plants allow certain NGT
plants to be classified as equivalent to conventionally bred plants with respect to the similarity of genetic modifications
and the similarity of potential risks. The EFSA GMO Panel did not identify any additional hazards and risks associated with
the use of NGTs compared to conventional breeding techniques in its previous Opinions.

5 | DOCUMENTATION AS PROVIDED TO EFSA

Mandate from the European Commission (EC) received on 26 February 2024 concerning a request for a scientific opinion
on recent studies on the proposal for a regulation of the European Parliament and of the Council on plants obtained by
certain new genomic techniques and their food and feed, and amending Regulation (EU) 2017 / 625.

Mandate accepted by EFSA on 18 March 2024.
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