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The efficiency and accuracy with which plant traits can be improved is increasing

Plant science is constantly evolving
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Beginning in 10,000 BC:

+

Desired gene

Plant with A Trait Plant with B Trait Plant C (with traits A + B)

=Plant Breeding

Many genes transferred and recombined

Enable a beneficial characteristicDeactivate an unfavorable characteristic

Beginning in the 1990s:

Genome Editing

Desired gene

Target Plant Genome

Only selected gene transferred

Modified Plant GenomeSource Genome

Beginning in the 1970s:

GMOs + =
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Bayer prioritizing open innovation, transparency and 

sustainability on genome editing
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Strategic investments

Global alliance against TR4 fungus 
in bananas
Collaborators include consumer brands, 

NGOs, farmers and academia working to find 

genetic, crop protection and infrastructure 

solutions for banana growers

University of Wisconsin
Bayer has enabled a crop improvement 

center with transformation technology to 

further corn and soy editing in academia

D. Danforth Plant Science Center
Tool discovery, product advising

University of Freiburg
Editing target discovery

Leverage partnerships and 

investment to accelerate the best 

solutions for ag through combined 

expertise and IP

Genomics expertise, discovery 

capabilities across R&D platforms, 

regulatory experience, and the 

ability to work across the 

healthcare, food and agriculture 

industries uniquely positions Bayer 

Engaging widely across 

stakeholder groups to find 

common ground; building new 

collaborations to  address previously 

unmet needs for ag and society

Pairwise Plants
Co-founder and minority shareholder; 

multi-million collaboration and 

exclusive licensing agreement for 

work in row crops

CoverCress
BGV - Leveraging breeding and gene 
editing to convert pennycress into a 
winter cover crop used as oil 
feedstock and animal feed

Partnerships & collaborations

Licensing & Technology Access

Field trials 

ongoing

Leaps by 

Bayer

Grants4Ag
Testing4Ag
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A main challenge in the genome editing regulatory landscape is 

the diversity in exemption criteria

GMO trait submissions

Long timeline, comprehensive data set

Material treated as GMO

NO Submission

No added timelines and cost

Material treated as conventional

GM plant(s) 
Generation/evaluation/selection

Conventionally-bred plants
Generation/evaluation/selection

Edit-by-Edit 

Exclusion evaluation 

Does not qualify 

for exclusions

Edited plant(s) 
Generation/evaluation/selection

Qualifies for 

exclusion/

exemption

Non-GMO confirmation request or 

GMO-Lite trait submission

Shorter timeline and less data

GMO or non-GMO? That is the question.
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Should genome edited plants be regulated as GMOs?

“Plant varieties developed through the 

latest breeding methods should not be 

differentially regulated if they are 

similar or indistinguishable from varieties 

that could have been produced through 

earlier breeding methods or can be 

found in nature.

Underlying Principle

58 National 

Seed 

Associations

75 

countries 

7500+

companies 

Like products should be treated the same under the law
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Enabling Regulatory Policy
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International Policy: General Observations

Positives:

Growing alignment in recognizing that not all gene edited plants should be treated as GMOs  

(e.g., no foreign DNA in final product, conventional-like).

Case-by-case consultation process.

Many countries allow for consultation at early-stage development (at product conception stage).

Regional harmonization are underway (e.g., Central and South America).

Challenges remain:

Differences in information required for review.

Differences in timelines for review.

Lack of experience with more complex edits.

Edit by edit review (GMO model).
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◼ Shipping

◼ Field testing 

Permits ◼ Plant-Incorporated Protectants (PIPs) 

Notifications (pre-’21) - >10 acre Field Testing

- Tolerance Exemption

◼ PIP Registrations

◼ Determination of ◼ Food and Feed  ◼ PIP renewals

non-regulated status safety consultation

USDA FDA

All Plants Food, Feed ‘Pesticidal’ substances

Is it safe to grow? Is it safe to eat? Is it safe for the 
environment?

EPA

precommercial

commercial
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Plant Protection Act
FIFRA 

Food Drug Cosmetic Act

Example: 

Bt corn

(allowed in food)

Food Drug Cosmetic Act

FIFRA – Federal Insecticide, Fungicide & Rodenticide Act

Three agencies can have oversight of GM and genome edited 
plants in the U.S. 
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Proposed rule: June 2019

Final rule: May 2020

Proposed rule: Oct 2020

Final rule: May 2023 

Public notice: Jan 2017 

Final Guidance: Feb 2024 

Voluntary notification process

“Conventional like” Exemptions 

• Currently three categories of modifications

• Proposed five additional categories

The types of plants that qualify for these exemptions can also be created through conventional breeding

Plant-Trait-Mode of Action Exemptions: reviewed and determined to be not regulated

Notification or/and confirmation process

PIPs developed through genome editing pose no greater risk than similar PIPs created through 

conventional breeding that have been exempt since 2001.

Voluntarily processes for developers to inform FDA

Premarket review is not necessary

Long history of safe food from new plant varieties developed through the plant breeding process, genome 

editing as plant breeding method with greater control and can produce foods with same characteristics as 

compared to foods from older methods

Loss of function PIPs
Exemptions

PIPs created through genetic engineering from a sexually compatible plant

Regulatory Status Review: for products that are not exempted

/// AEIC Meeting /// April 2024

Three U.S. agencies – three different approaches
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ASTA actively engaged in U.S. policy developments
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Despite global complexities crop genome edited products are 

commercially available in niche markets 
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Products confirmed exempt 

from regulation*

U.S. (USDA)
Total of 69 confirmed exemptions

for genome edited plants

(Status: April 2024)

1 commercial genome 

edited plant product on US 

market, 1 in Japan 

Determination of regulatory 

status does not equal 

commercial availability
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https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/regulatory-processes/confirmations/responses/cr-table


ASTA international engagement in key markets for US seed -

partnering with global and local seed associations
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International - ASTA - (betterseed.org)

/// AEIC Meeting /// April 2024

https://www.betterseed.org/the-issues/international/


13

Health Canada and CFIA both 

issued rationale that 

conclude:

• Targeted editing of a plant’s own 

DNA poses the same level of risk 

as conventional plant breeding

• The end-product should be 

regulated, not the method of 

production

• Foreign DNA in final product

• Health Canada:

• New or increased allergens or toxins 

• Impacts on key nutrients composition

• Change in the food use of the plant

• CFIA (environment):

• Herbicide Tolerance (focussed on stewardship)

• Does “not foresee” any other endpoints that would 
require premarket safety assessment

• CFIA (feed) NOT YET FINALIZED

• The guidance, as drafted, is workable by industry

• There are opportunities to provide further clarification 

and refine through the consultation

Pre-market

Assessment

Required If

Canada’s PBI Regulatory Space
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Canadian transparency initiatives for genome edited crops

Government-led Processes Industry-led Processes

Health Canada introduced the voluntary Transparency 

Initiative (TI) specifically for gene-edited plant products:
•that do not meet the definition of a novel food

•for which no novelty determination has been sought from Health 

Canada

/// AEIC Meeting /// April 2024 Slide from Fan-Li Chou (VP Scientific Affairs and Policy, ASTA)



General Consultative Process:

Harmonized approach by many countries in Latin America
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General Observations:

Many national laws include 

definition of “GMO” that is 

based on the “LMO” definition in 

the Cartagena Protocol on 

Biosafety

LMO definition: possesses a 

novel combination of genetic 

material obtained through the 

use of modern biotechnology 

Case by Case Consultative 

Process

It´s not a risk assessment rather 

a confirmation of regulatory 

status

Final product / Conceptual product

Does it have a new combination of genetic material?

Does it contain foreign DNA? 

Could be otherwise achieved through conventional breeding?

Could occur in nature through spontaneous mutation?

YesNo

Conventional 

Not GMO

Subject to all conventional regulations

GMO

Subject to all GMO regulations

/// AEIC Meeting /// April 2024 Slide from Fan-Li Chou (VP Scientific Affairs and Policy, ASTA)



GMOsCategory 1 

NGT

Category 2 

NGT

Proposal covers deliberate release and placing on the market of NGT plants and derived products.

Proposed distinction between:

Category 1 (“conventional-like”) ➔ meet specific criteria, subject to verification process.

Category 2 ➔ all other NGT plants that do not meet specific criteria, subject to “GMO-like” authorization process. 

The European Commission proposes distinction between two 

types of NGT plants

16

Annex I
Max. 20 genetic modifications of 

the following types: 

1) Substitution or insertion of no 

more than 20 nucleotides;

2) deletions; 

3) insertion / substitution of 

contiguous DNA sequence from 

breeder’s gene pool (cisgenesis) –

no interruption of endogenous 

gene; 

4) targeted inversions; 

5) any other targeted modification 

that results in DNA sequences 

occurring in breeder’s gene pool.

Verification procedure Adapted GMO risk 

assessment

Seed bag labelling + 

public register

GMO labelling regime (including coexistence) + 

public GMO register

No detection methods
(Adapted) detection 

methods

Not allowed for organic farming

GMO risk assessment

Detection methods

Opt out by MS
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The road towards a final EU regulation is long and unpredictable
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European Commission 

(EC)  Proposal

Jul 2023

European Parliament (EP)

“Voice of the people”

EP adopts its negotiation 

position in plenary February

Feb 2024

Amended

EP adopted 

position

Council of the European Union

“Voice of the Member States”

Negotiating amendments to the EC 

proposed text

Apr 2024 Jun 2024

EP elections

Amended

?

Presidency:  

Hungary
Presidency: 

Poland

Jan 2025

Presidency: 

Denmark

Jul 2025 …2025?

Trilogue

2025-2028?

Regulation 

adoption followed 

by secondary 

legislations

Critical elements:

- Patent exemption

- Sustainability criteria

- Herbicide tolerance as NGT2

- Mandatory Labeling

Presidency: 

Belgium

/// AEIC Meeting /// April 2024

https://food.ec.europa.eu/plants/genetically-modified-organisms/new-techniques-biotechnology_en
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“Can be generated through 

conventional breeding”

Common theme across regulatory policies around the globe
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Edits are considered exempt/excluded/as-safe-as conventional if the edit

/// AEIC Meeting /// April 2024



“Editing to Breed” is where genome editing can make the 

highest impact to drive innovation and advance agriculture

19

Breeding cycles and selection processes

Variation generation through crossing, 

genome editing*, mutagenesis and 

more.

Line Derivation Seed Increase
*Edits do not contain foreign DNA /// AEIC Meeting /// April 2024
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Exclusion evaluation 
for each relevant 

country/agency

Does not qualify for exclusions

Edit by Edit 
Regulator 

Determination
Qualifies for exclusion/exemption

Non-GMO confirmation request or 

GMO-Lite trait submission

Shorter timeline and less data

Material treated like conventional

“GMO” trait submissions

Longer timeline, comprehensive data set

Material treated like GMO

Regulator 

Verified 

Certification

Program
Certified processes for
• Variation generation

• Field trials

• Material mgmt.

• Scale up

• Commercialization

Native 

traits

Chem 

Mutagenesis

Transposon 

Tagging

Gene 

Editing

Other 

methods

Edited plant(s) 
Generation/evaluation/selection

VISION: From product-to-product assessment to certified 

processes for genome edits
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Key messages:

Regulatory modernization process is not short, nor straight, nor easy.

Key for success:

Regulators open to looking at scientific opinion and eager to develop science-based regulation.

Government, private sector, public sector committed to co-development, partnership and open dialogue.

Evidence of success:

Alignment among regions.

Domestic developers, more diversity in types of plant species.

Preparing for the future:

Sustained government, private sector, public sector engagement to ensure regulatory approach is 

flexible to accommodate scientific progress.

International engagement: government to government, and private sector.

/// AEIC Meeting /// April 2024

Innovation and Policy - ASTA - (betterseed.org)

Slide from Fan-Li Chou (VP Scientific Affairs and Policy, ASTA)

https://www.betterseed.org/the-issues/innovation-and-policy/


Follow Bayer on:/ Twitter /// Facebook /// Instagram /// LinkedIn /// YouTube

https://twitter.com/Bayer
https://www.facebook.com/Bayer
https://www.instagram.com/bayerofficial/
https://www.linkedin.com/company/1893/
https://www.youtube.com/user/BayerTVinternational
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