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Diversity in Plant Breeding
Plant Breeding Companies in Germany

130 Plant breeding and seed trade companies
« Among those 58 breeding companies with own breeding

programs . %
- EUR 900 million turnover in Germany X
. 5,773 employees, among those 2,364 f g
active in research & development o & e ¥
s ° e ﬁ]
+ 15.1 % R&D share SN el
S
- More than 3.000 varieties registered ETE &\
at Federal Plant Variety Office e 3 e )
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Future Challenges in Plant Breeding

Adapting crops to varying environmental conditions

\ant yarieties which can.
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The Long Way to a New Plant Variety
- o

Company Research:
Selection of parent lines,

cross-breeding

Applied public-private
partnership research
development of
materials,

breeding methods

Variety development:
selection, testing for
several years at
several locations

Official variety

Up to 25 years for new
variety and expenses of

testing
Applied research: 1.5 — 5 Mio. € for R&D
genomic research ) ) o
of agricultural Listing, Plant

crops ariety Protection

Seed production

Fundamental research
(model organisms)
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Milestones in Plant Breeding Innovation
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Plant Breeding Innovation

Latest Plant Breeding Methods

Genome Editing

Grafting on

GMO-stock Agro-Infiltration -

Reverse Breeding

RdDM
What next?
Base editing Mutagenesis Cisgenesis T Intra-/ .
: . ransgenesis
Prime editing
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Latest Plant Breeding Methods

o Complement the plant breeder’s toolbox

e Enable
o the generation of genetic variation
o precise and intended alteration of a defined plant property
o Improved efficiency of the breeding process:

- no labor and time consuming back crossing
— reduced time necessary for R&D
o Methods can be applied for most crops

e Limit alterations to intended effects
e Accessible and cost-effective
» important for all companies!
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Organisms resulting from mutagenesis are GMO
Exemption for classical mutagenesis

Court of Justice of the European Union

PRESS RELEASE No 111/18
Luxembourg, 25 July 2018

Judgment in Case C-528/16
Confédération paysanne and Others v Premier ministre and Ministre de

Press and Information I’Agriculture, de I'’Agroalimentaire et de la Forét

Organisms obtained by mutagenesis are GMOs and are, in principle, subject to the
obligations laid down by the GMO Directive

However, organisms obtained by mutagenesis techniques which have conventionally been used in

a number of applications and have a long safety record are exempt from those obligations, on the

understanding that the Member States are free to subject them, in compliance with EU law, to the
obligations laid down by the directive or to other obligations
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European Court of Justice
Consequences

 Plants with the same mutation will be subject to
very different authorization requirements

« SMEs have halted any research into usage of
CRISPR/ genome editing
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The CRISPR ‘Scissor’ is Not Enough: High Investments in R&D needed

to enable the efficient and precise use of the tool

1 How to get the ‘scissor’ into the cell?

v' Using tissue culture, transformation ~Innovationas
pakt of the ", CROSSES

Breedi |
reeding C:yce‘ s @@w

L Which genes to target and how?
v Understanding the biological function of .
genes and gene sequences ”"*LASM

1 How to grow a plant from a single edited cell?

>/ INDUCED

v’ Regeneration from tissue culture CERTRRRS cenericvan

RANDOM OR
TARGETED v
= MUTATIONS =

L How to measure the effects of small change GP EMBRACING
v’ High-precision phenotyping

OF NATURE

RELEASE
OF NEW
VARIETIES

B 12 4 A

#EmbracingNature

» Extensive research is needed. As a consequence, the R&D intensity will increase

even further.

> Integration of new breeding methods in breeding programs is necessary.

» Legal certainty and planning security needed.
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European Court of Justice
Consequences on Research

Number of Field releases in Germany

25

20

Protected sites
are not a solution!
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What is at stake for German Plant Breeders?

Putting new mutagenesis under GMO regulations...
- Prevent esp. SME’s from developing and using these methods;

- Eroding competitiveness and leading to a less diversified plant
breeding sector;

- Moving focus of product development with innovative breeding
methods outside of Europe

- Competitive advantage to the plant breeding companies outside
Europe;

- European scientific excellence (private and public), related jobs,
innovation driven out of Europe

H\IHI” I ||I\||l\

||m|\\

L.

m
plonts ="

6Hcl,f&




What is at stake for EU-agriculture and consumers?

Putting new mutagenesis under GMO regulations.....

- Small size of niche markets would not justify the regulatory
approval costs

- portfolio of products reduced

- less choice in products for Europe’s farmers, growers, processing
iIndustries and consumers

- Achieving goals of increased sustainability of EU agriculture will be
put at risk

Disruption of Trade (Seed and Commodity)
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Regulation of Genome Editing in different Countries around the world

<S5
Sovomess

NN

Canada: Product based
approach; ongoing discussions
to improve system

US: Proposed new USDA
policy excludes certain
techniques; Executive
Order on Modernizing
Regulatory Framework
for Biotechnology
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Argentina, Chile, Brazil, Par-
Colombia, Hondura~
Case-by-case

certain edi \«\Qa

Europe: ECJ decision calls all
mutagenesis “GMO” and
subject to EU GMO regulation

Russia: decree for R&D program
clarifying that “ 2ntional-like”

\ Icts are not

(3
China: China
unofficial “GMO-
lite” proposal

Japan: excluding
certain edited
products

(09/2019)

Australia: Revised gene tech
regulation exclude some

gene editing applications v

/7

Enabling environment

Restrictive environment

NZ: High Court decision that a few

mmm 0

specific techniques are GMO
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BDP-Position
Criteria to assess the latest plant breeding methods

Plants that have been developed applying the latest plant
breeding methods should not be subject to GMO regulation if

1) the genetic variation is the result of spontaneous or
induced mutagenesis,
or

2) the final plant product solely contains the stable insertion of
genetic material from sexually compatible plant species
and

3) a novel combination of such genetic material could occur
by natural recombination
BT

l“’

!HIHII‘ | III\III

o B of




European Court of Justice

Statements from Science and Stakeholders

March 2019
M” | eutscher \
I“;:::;‘“] ﬂ: “ ﬁ\al\”” gau;rnterband TEN éﬁlEDUJ;CRHEEVEREINGUNG
DEUT, \ BioTECHNOLOGIE
Industrieverband f d [
Agrar . U op rv\/

DFH V
/‘ Vd G Bio DEUTSCHLAND
Ver Getrei F:

Deutschiand e. V.

Grofor

der Hmhrg r Birse e.V. ”VEREINDERZUCKER\NDUSTRI[EV

S\ AN €BGA BVA |y

DEUTSCHER YERBAND "WIRTS(H;\H’U(HEVEREIN\GUNGZU(KERFV crur; d ﬂe andel, AUNDESVFRAA B

N DFR
TIERNAHRUNG EV. ICHEN WIRTSCHAFT

o
(]
>

| VdF

£ i a #® O
u Ik @ @ D { i : Verband der
. N,
K\\_, - ZVG COPORA:  posimiadiimslion uhistinoit o

“Legislative basis needs to be adjusted such as to take
scientific principles into consideration and to enable
future innovations”

https://bit.ly/321G1Af

April 2019
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“We therefore call upon member states and the EU
Commission to initiate a legislative change that
provides innovation-friendly rules.”

https://bit.ly/2NELe22
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https://www.bdp-online.de/de/Homepage/2019-05-06_Verbaendeschreiben_EuGH-Urteil.pdf
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Plant varieties developed through the latest breeding
methods should not be subject to different or additional
regulation if they also could have been produced through
earlier breeding methods or by natural processes.

(2}
=
o
“n
“n
o
-
(1]
(]
o
=4
£a

| buipeaq PLIAH

Plant Bree! umg

)zl

Basis

I

mnuml

Plants s

of Hf



M

mmﬂﬂM

plants ~The

Ll

Byndesverband Deutscher Pflz I‘m':m‘
Basis of vife

il

Thank you!



