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The genome editing landcape 2021: 427 applications on plants

Web dashboard at this link:

https://datam.jrc.ec.europa.eu/datam/embed/NEW_GENOMIC_TECHNIQUES/

; |

Country
Area layer

Number of
applications
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427 applications on plants

Traits and development stage
Modified composition I 5 38

Biotic stress tolerance 37

Plant yield and architecture 31

Ablobic stress tojerance 15 38 Development stage

Breeding tools 13 31 34 g 1 Commercial

stage

Herbicide tolerance ' ¢ M4 34 2. Pre-commercial
stage

Storage performance ' 3 I 17 B 3. Advanced R&D
stage

Modified colour/flavour S48 21 B 4. Early R&D stage

Other traits NG 20
NAJ1
0 20 40 60 80 160 120

Number of applications

Web dashboard at this link:
https://datam.jrc.ec.europa.eu/datam/embed/NEW_GENOMIC_TECHNIQUES/
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Technigue share 2021: 427 applications on plants

Meganuclease
TALEN

ODM

Genome editing

CRISPR

= SDN1/ PM/ BE
Web dashboard at this link: SDN2
https://datam.jrc.ec.europa.eu/datam/embed/NEW_GENOMIC_TECHNIQUES/ = SDN3

(201 9, Modrzejewski et al.)
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The pipeline (2020)

When will your company most likely bring varieties

resulting from NBTs to the market (globally)? Jorasch P (2020) Potential,
A Challenges, and Threats for the
Application of New Breeding
Techniques by the Private Plant
Breeding Sector in the EU.
Front. Plant Sci. 11:582011. doi:
10.3389/fpls.2020.582011

Large

Medium

within the next 5 years within the next 5-10 years after 10 years no market release
scheduled yet
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Field releases of genome edited plants in Europe (2022) ‘-‘7 j K i
1) UK (2019): Cabbage S-Metabolism

2) Belgium (2019): Maize DNA-repair ko

3) UK (2019): Camelina fatty acid metabolism (CRISPR/Cas and transgenesis)

4) Sweden (2019): Potato reduced amylose

5) Spain (2020): Tobacco delayed flowering
6) Sweden (2020): Potato fungi resistance (S genes)

7) Spain (2021): Tobacco flowering, prolongued juvenile phase, alkaloids reduction
8) Sweden (2021): Potato fungi resistance (S genes)
9) UK (2021): Wheat reduced asparagine

10) Sweden (2022): Poplar reduced lignin content

11) Spain (2022): Broccoli  stress tolerance to salinity and drought
12) Belgium (2022): Maize growth under stress

13) Belgium (2022): Maize reduced lignin content

14) Belgium (2022): Maize drought tolerance
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CRISPR/Cas-Evolution “’:j K i
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Tns proteins .
Reverse
ranscriptase
v 5 © _L - v N
51_/_ Lan 3,_L'r5’ 5'——/_-\——3’ 5,_/_ \ 3.
3x'_/_5 3'—\_/—5' 3 U_f’
IZSJS pegRNA
Cas nickase Casf nickase
Cas nuclease Cas DNA-binding protein
Epigenome editing

RNA
o e
NNNNNNNNNNNNNNNNNN

AN AN

— more precise
= more flexible use
— broader applications
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Breeding — time afforts -
application and applicability of genome editing

. . . . *
Conventional Biotechnology in plant breeding ) introgression* of a beneficial
breeding (T= Transgenesis only/classical GMP) trait in a target genome for further

“ breeding
Time effort*  Applicability Time effort* Climate Plant protection
m 8-15 years X 2 - 3 years X X
Rye 8-15 years - - - -

[10-15 years] X 3 -4 years X X

_ 8-20 years X 2 - 3 years X

m 3-6 years X 2 - 3 years T
10-20 years X 2 - 3 years X

AVolf  20-40 years T, x* 23 yeat;;'r/SFB: 811 T, FB

15-30 years = = = =

10-15 years X 4+7? years

3-6 years X 2-3 years X

Berichte aus dem JKI 215 (2021)

-
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Ruling of the Court of Justice of the EU, 25th July, 2018 LA . K

Sy

Picture: Court of Justice of the European Union

All organismen generated by
mutagenesis are GMO.

* Organisms generated by targeted
mutagenesis underly the strict
regulations and are not excempted
from any obligations.
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Ruling of the Court of Justice of the EU, 25th July, 2018 LA - K

All.organismen generated by
mutagenesis are GMO.
 Organisms generated by targeted

mutagenesis underly the strict
regulations and are not excempted
from any obligations.

2019 »
Stellungnahme | Statement ORGANICS

Reactions

UFG

| 3 o Waseesinses
v

Suggestions to modify reqgulation asap
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a X " or
keep strict legal restric
(organic sector, some MS) e —
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The regulatory landscape for genome editing in plants (2020)

EMBO Rep, Volume: 21, Issue: 6, First published: 19 May 2020, DOI: (10.15252/embr.202050680)

Norway

United Kingdom
Discussion ongoing
for post-Brexit

= N

B Y

Proposal: If no foreign DNA,
then not regulated as GMO

Canada ’
Not regulated | %
unless trait
indentified
as novel

| Genome-edited crops

European Union (EU)

| are regulated as GMOs |

United States B . = RS

of America ) i-‘ e e

Most non-transgenic \ | lIsrael . =

plants not regulated i | If no foreign g

DNA, then
i not regulated
as GMO
b SV India
Colombia Py / / Bangladesh
Brazil z;gneyr;a GMO definition
g;'\g_le“““a Likely case-by-case: SOOI
ile

Case-by-case:

If no foreign DNA,
then not regulated
as GMO

Uruguay

as GMO

Paraguay

If no foreign DNA,
then not regulated
as GMO

Likely case-by-case:
If no foreign DNA
then not regulated

genome editing.

Yy Discussion is
ongoing.

Japan

If no foreign
o\ DNA, then

“ not regulated
as GMO

L Philippines
< Indonesia

Discussion

is ongoing

Australia

as GMO

If no foreign DNA,
then not regulated

»

New Zealand
Genome-edited crops
are regulated as GMOs

Genome-edited crops are

Genome-edited crops are
not regulated as GMOs.

Discussion is ongoing. regulated as GMOs

-
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... If no foreign DNA
not regulated as
GMO*
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Challenge to EU-law enforcement in international trade:
» Detection of un-authorised imports.
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Food Anahytical Methods
https://dolLorg/10.1007/512161-022-02237-y

Assessment of the Real-Time PCR Method Claiming to be Specific
for Detection and Quantification of the First Commercialised
Genome-Edited Plant

Christopher Weldner'© . Sophia Edelmann’® - Dominik Moor®® - Kathrin Lieske'© - Christian Savini?© .
Sara Jacchla®® - Marla Grazia Sacco® - Marco Mazzara® - Jorn Limke' © - Kolja Nell Eckermann®® .
Hendrik Emons® - Joachim Mankertz' - Lutz Grohmann®*®

Recetved: 10 November 2021 / Accepted: 21 February 2022
© The Author(s) 2022

Abstract

A mal-time PCR method was recently published with a claim to be specific for the detection and identification of some
genome-edited oilseed rape (OSR) lines commercialised in North America. The method was designed to detect a single base
mutation in the AHAS1C gene, which confers herbicide tolerance. The authors claim that the method is event-specific for the
genome-edited OSR line 5715 and fulfils all requirements for GMO analy tical methods according to EU regulations. We have
thoroughly assessed the method in relation to the minimum performance requirements (MPR ) established by the European
Network of GMO Laboratorics (ENGL.). The method was found to be sufficiently sensitive and robust when tested with pure
genomic DNA of the OSR line 40 K. However. our results show that the method is not event-specific and detects also OSR
lines carrying the same point mutation caused by somaclonal variation. Morover. impaired robustness was observed using
non-modified genomic DNA at the amount specified in the original protocol. Significant non-specific PCR amplifications
with PCR products as non-target template DNA and with genomic DNA from numerous OSR varieties as well as from wild
radish were found by three ISOVIEC 17025 accredited reference laboratories in tests using different master mixes and PCR
cycler models. The assessment shows that the method does not meet the MPR for gualitative PCR methods and therefore is
not fit-for-purpose for official controls of genetically modified products in the EU. Suggestions are provided for conditions
under which analytical methods for genome-edited organisms should be validated.

Keywords Genome editing - Official control - SU canola - Oilseed rape (OSR) - GMO - Detection
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Study of the European Commission about  (§). m K
the impact of the CJEU ruling =JNI

Conclusions on possible follow-up

v Confirm whether and how| adaptation is needed|in order for the legislation to be resilient,
future-proof and uniformly applied.

v' Aim at enabling NGT products tocontribute to sustainability, Jn line with the objectives of the
European Green Deal, the Farm to Fork and Biodiversity Strategies, while addressing
concerns.

v The Commission plans to initiate policy action on plants derived from targeted
mutagenesis and cisgenesis.

v NGT applications in the agricultural sector should not undermine other aspects 01| sustainable
food production, e.g. as regards organic agriculture.

v W ps identified in this study. More effort should be made to inform and
engage with the publigd and assess their views.

Commission
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Policy initiative by COM to Change the GMO regulation
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Steadily increasing application of genome editing ‘A
in plant research and breeding

1
LT
A
[ ]

Progressive international legal liberation
Gain field data about promoted applications/use cases.
Substantially more market releases expected in the next 5 to 10 years

... challenges European GMO law (enforcement)
... and organic certification or value chains

Current policy actions by EU-COM for

» Legislation for plants produced by certain new genomic techniques
» Legislative framework for sustainable food systems

» Revision of the plant and forest reproductive material legislation
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