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New Breeding technologies have been the 

major driving forces for yield increase

Mobilizing Science to Break Yield Barriers, Phillips, R. L. 2010, Crop Sci. 

50(Suppl1):S-99-S-108.
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New Breeding Technologies

Genome editing



Genome editing: editing the book of life



Genome editing technologies enable genetic 

modification in a more precise way 



Evolution of Genome Editing Technologies

®

Time to 
produce

Efficiency

>3 months Low (<10%)

1 months Low to Medium High 
(1-30%)

2-3 days High (30 -80%)

2-3 days Very High (50% -
100%)



More than 15 plant species have been 

modified through genome editing

Number of species 
(since 2009)

Number of targets

Overall 22 More than 200genes from more 
than 110 publicationsand whole 

genome mutant library in rice 
(12,802 genes)



TALEN s:
Low acrylamide potato ïCalyxt , November 10, 2014
High oleic soybean ïCalyxt , May 8, 2015
Low linoleic soybean ïCalyxt , May 21, 2015
Disease resistant rice ïIowa State University, May 29, 2015
Fungal resistant wheat ïCalyxt , February 11, 2016
Low lignin Alfalfa ïCalyxt , Dec, 2017
High fiber wheat ïCalyxt , March, 2018

Meganucleases
Use of meganucleases for plant trait development ïCalyxt , January 6, 2012
Maize trait  -- Agrivida , November 30, 2015

Zinc Finger Nucleases:
Low phytate corn  -- Dow AgroScience , May 26, 2010

CRISPR/Cas:
Anti -browning mushroom ïPenn State University, April 13, 2016
Waxy corn ïDupont/Pioneer, April 18, 2016 Source: USDA/APHIS website

Gene Edited Crops with Non-regulated Status



Comparison of Biotech Trait Development Pipeline

Trait 
Discovery

$31.0 m

ñTraditionalò GM Trait Development Process 

Farmer 
needs

Construct 
Optimization

$28.3m

Commercial 
Event

$13.6m

Regulatory 
Science

$17.9m+ 
$28.0m

Regulatory 
Affairs

$17.2m

Breeding and Testing
Broad Food 

Industry 
Testing of 

GMO Quality 
Traits

Market 
Launch

1-3 Years+ + + + + = $136M;
13 years

A Consultancy Study for Crop Life International, September 2011



Increased Demands for Quality Traits

Source: Adapted from FMI U.S. Grocery Shopper Trends, 2014-2015. 
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Most GMO traits are farmer traits



Genome editing could bridge the gaps
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Improving soybean oil quality through genome editing

Also produces 

Trans fat

Partial hydrogenation improve oil 

stability and shelf life

Clemente, T. E. et al. (2009) Plant Physiology 151(3), 1030ï1040. 



Soybean oil market in US is declining

Other vegetable oils
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Editing the soybean genes



Genome edited soybean oil reaches 

premium oil profile



Benefits offered by high oleic soybean oil 

https://www.qualisoy.com/functionality-testing/high-oleic-oil-fry


