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Phenotypic diversity is driven

by genetic diversity

Genetic Diversity

2
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Mutations happen infrequently

~1 x 10-9 / generation

Plant breeders have harnessed spontaneous genetic

variation through thousands of years of crop

domestication

People have eaten much of the diversity that has

occurred

Genetic Diversity and Plant Breeding
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Traditional mutation breeding
uses random mutagenesis to 
increase genetic diversity

Examples of mutation breeding 

traits include:

– Increased yield

– Herbicide tolerance

– Improved agronomics

– Malting and brewing quality

– Seedless citrus and fruit quality

– Temperature, drought, and disease 

tolerance

– Oil, starch and milling quality

Increasing Genetic Diversity
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Gene Editing Outcomes

Leverage the full capabilities of Cibus’ RTDS® GRON technology

GENE EDIT OUTCOME
NUCLEASE

ALONE

NUCLEASE

+ Cibus GRON

ATGCTGAGCA ATG----GCA

Deletion Loss of function

Expression changes ✓ ✓

ATGCCTTTAGTCAGTCTGAGCAATGCTGAGCA

Insertion Loss of function

Expression changes ✓ ✓

ATGCGGAGCAATGCTGAGCA

Replacement

(Spelling change) Precise changes to 

protein activity/function 
NO

✓

Cibus Advantage

All changes including deletions, insertions and base replacement happen randomly and do occur in nature
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Natural Processes in Gene Editing

All changes including deletions, insertions and base replacement occur in nature 
randomly.

Gene Editing makes the same changes that occur naturally.

Elite Gene Editing tools like RTDS® are completely NON-TRANSGENIC.

Gene Editing is a simple breeding tool that adds precision and speed to a natural 
process.

Gene Editing is a SUSTAINABLE tool that provides sustainable solutions.
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Cibus Crops are Nature Identical

Nature

• Takes a long time for natural 

selection or breeding to find and use 

the new trait

• Faster to find and use new trait. 

• Nature directs the changes to make 

new traits

• Cibus directs the change to make 

new traits

• Uses natural DNA repair process • Uses natural DNA repair process

• Find the trait: in millions of plants • Find the trait: in millions of cells

✓

✓

✓

✓

✓

✓

✓

✓

Identical traits 

verified through 

molecular testing
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Importance and Benefits of Gene Editing
The Future of Breeding

✓ Gene editing has many benefits 

✓ Advanced breeding technique

✓ Seeds with commercial certainty, addressing agronomic challenges 

✓ An industry whose products are indistinguishable from nature

✓ Regulated on the same basis as conventional breeding

✓ Addresses challenges presented by the environment, such as:

✓  diseases, weeds and pests, in a more sustainable way 

✓ New generation of technologies that address concerns associated with GMOs 

Gene editing is here to stay!
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Customer 3

Customer 2

Customer 1 Cibus Trait Machine

Different elite lines from each customer 

with a selected set of edited Cibus Trait(s)

3 elite lines

2 elite lines

4 elite lines

Cibus Trait 

Development 

Know-how for editing 

multiple traits

Results: 

Meet 

market 

needs 

faster with 

high 

performing 

elite 

varieties 

and 

hybrids

The Cibus Trait Machine
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RTDS® is a suite of technologies that enable efficient gene editing

Key enabling technologies

• Crop Platforms

• What to Edit Discovery Platform

• Gene Editing Technologies

• Genotyping Technologies

• Trait Confirmation and Validation

• Fully non-transgenic in process

 and final product 

Rapid Trait Development System
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• The objective is to use multiple mechanisms 
of action (MOA) within the crop cycle to 
control resistant red rice, Echinochloa spp and 
other resistant weedy grasses. 

• Reduced system costs compared to 
competitive offerings and most common 
existing weed control program.

• An integrated weed management approach is 
required for resistance management.

• The use of a single MOA is not recommended.

Product Offerings in Rice

Herbicide Tolerant Traits
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HT 1 Evaluation Texas 2023

Low rate Mid rate High rateWeed-free check
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HT 1 – Sprayed at 2-3 Leaf Stage - Crop safety evaluation

Untreated 1X field rate 2X field rate
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HT 1 – Sprayed at 2-3 Leaf Stage - Crop Safety Evaluation

Untreated 1X field rate 2X field rate
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HT 3 – Sprayed at 4-6 Leaf Stage – Crop safety evaluation

Untreated 1X field rate 2X field rate
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Untreated 1X field rate 2X field rate

HT 3 – Sprayed at 4-6 Leaf Stage - Crop safety evaluation
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Gene-Editing: Advances in Global Regulatory Policy

Regulatory Policy in Place**

Policy Discussions Underway

Positive Policy Developments

Canada

USA

Mexico

El Salvador

Costa Rica

Peru

Israel

South Africa

Uruguay 

Russia

UK

Norway

Nigeria

HondurasGuatemala.

Colombia

Paraguay
Chile

Ecuador

Brazil

Argentina

Singapore

Indonesia

Philippines

China

Japan

Korea

New Zealand

Kenya

Ghana

Burkina Faso
Sudan

Ethiopia

Zimbabwe

India

Australia

EU-27*

Eswatini

Malawi

Switzerland

*EU-27: Main body of NGT legislation agreed by Parliament with amendments subject to agreement with Council and Commission
**Regulatory Policy in Place means that gene edited crops are regulated as conventional varieties and not GMOs. 
Graduated colour indicates countries with regulatory policy in place with ongoing positive developments.  
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1. Two herbicide characteristics in rice

2. Precise changes edited in the DNA

3. Non GMO

4. A new tool that the breeder can use to quickly develop new products

5. No carryover of unwanted characteristics as gene editing allows for "perfect backcrossing"

6. The changes made are identical to those that could occur in nature and in conventional plant breeding

7. Growing acceptance among regulatory agencies globally to consider gene editing as an extension of plant 
breeding

Cibus wants to continue partnering with the rice industry to talk more about the benefits and use of these 
advanced breeding technologies to deliver better rice to farmers and the market.

Benefits of Cibus genetic editing

The future of rice breeding is here today!
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Thank You
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