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major driving forces for yield increase A e
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Mobilizing Science to Break Yield Barriers, Phillips, R. L. 2010, Crop Sci.
50(Suppll):S-99-S-108.
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Genome editing
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BEFORE AFTER

¢ & with the pist, people’s averige age his eiended in thepast dieades In geoaal, Compared with the past, people’s average age has extended in recent decades whe-past-dacades.

people can live up to 80 years old. This phenomona can be caused by the advanced medical Ingenenal, average people now ean-live up 1080 vears old or more. This phenomenon is most likely.

technology, good fiving habits and wellfare policy.« phenomona-can-be caused by advances in vhead dmedical technology, good living habits and
The medical technology today is advanced and progressive than before. People can receive  {hewelfarewelifase policy

better or therapy. For example, some diseases were seen as uncurable but now there are new. Medical The-medical-technology today is advanced and more progressive than before. People

medicine. More and more medicine and medical device are invented to help people can receive better or-therapy. For example, some diseases that used to be weve-seen 25 uncurable but

Better living habits can also prolong people’s life. Today, people concem more about hygiene. seow-these-are now fixed with newly discoveredsew medicine. More and more medicine and

They form a habit to wash hands before eating and after toilet, They also aware the public bygiene  medical devices continue to be —are-invented tohelp-people~
condition, for instance, spitting on the road is not allowed. These good, clean living habits can Betterliving habits can also prolong people's life. Today, people arceoncesn more concemed
prevent the distribition of some diseases » about hygiene and dleantiness [tis-Thev-fomm 3 common practicehabit to wash hands before eating

The govemmenmt's wellfare policy is related to people’s health. In some developed countries,  nd after going 1o the toilet, They are also more aware of the public hygiene condition, for instance,

govemment offers good nursing service and sufficient subsidy to elders. These measurement can spitting on the road is not allowed. These good, clean living habits can prevent the

take good care of elders, enable them tolive a easy, comfortable life distributiondistsibition of some diseases.«
The time and evironment are very different from the extly days. The advanved medicine, The gov 's welfan o-welliase policy is also related to people’s health. Tn
good living habits and wellfare policy can contribute to the extension of life.~ some devdped osihe offeis good nrsing service nd subRiclent sibsidy to
officials’ of the Jap invasion of Taiwan. The perspectives of mOst  qgers These measurements can take good care of elders and —enable them tolive an casy,
previous studies are not as comprehensive as those of Yan and Fujii, and their comfortable life.

evaluations on the Qing treatment of the crisis hence tend to be based on the

observations of one aspect of varety of the Qing countermeasures from limited

advances inThe+ R ~chiferent from theeabedais - The sdvanced medicine,
angles. «
good living habits and welfareselifare policy to the ion of life.»
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Evolution of Genome Editing Technologies_ _, ™ «mxmero
Time to .
oroduce Efficiency

(A)  Meganuclease

>3 months  Low (<10%)

o 1 months Low to Medium High
(1-30%)
23days  High (30-80%)
DNA :a\:j:: :I i NGIH hi N.: |:|'
— 2-3days  Very High (50%

100%)
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More than 15 plant species have been (0 Reformular la soja

modified through genome editing

Number of species Number of targets
(since 2009)

Overall 22 More than 200genes from more
than 110 publicationand whole
genome mutant library in rice

(12,802 genes)
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TALEN s:
Low acrylamide potato i Calyxt , November 10, 2014
High oleic soybean 1 Calyxt , May 8, 2015
Low linoleic soybean i Calyxt , May 21, 2015
Disease resistantrice 1 lowa State University, May 29, 2015
Fungal resistant wheat I Calyxt , February 11, 2016
Low lignin Alfalfa 1 Calyxt , Dec, 2017
High fiber wheat 1 Calyxt , March, 2018
Meganucleases

Use of meganucleases for plant trait development T Calyxt , 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 T Penn State University, April 13, 2016

Waxy corn i Dupont/Pioneer, April 18, 2016 Source: USDA/APHIS website
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Comparison of Biotech Trait Development Pipeline \o_a  decondmente

NnTraditional o GM Tr ai t Devel opment Pr oc e ¢

Breeding and Testing

cae Trait Construct \ Commercial B[g? S;&Od Market
needs Discovery Optimization Event Testing of Launch
GMO Quality.
$31.0 m + $283m + 3$13.6m + $17.9m+  43%17.2m + 13Yeas = $136M;
$28.0m 13

calyxt Trait Development Process

Phase | Phase Il Phase Il

Healthier Trait - SrESEon F’f Field validation Yseed Production
Genome-Edited & Testing & Pre-Launch

Food needs Discovery Lines

1-2 years 1-2 years

A Consultancy Study for Crop Life International, September 2011
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Claims Most Sought by US Consumers- 2015

Most GMO traits are farmer traits

Wholegrain 41%
Low sodium I 41%
Low sugar I 38%
High fiber I 38%
No artificialingedients* I 37%
No transfats® I 36%
No preservatives I 35%
Low calorie I 29%
No/Low fat I  29%
No HFCS I  28%
Natural I 269
Non-GMO I 26%
Lowerscholesterol I 22%
Heart healthy I 22%
Certified organic GGG 20%
Low carb I 20%
Antioxidant-rich GGG 19%
Vitamin-enriched I 19%
Calcium-fortified NG 14%
Gluten-free I 10%

Percent U.S. acreage

cotton sugar beet soybean corn canola papaya alfalfa  summer squash

d\tof FMI U.S. Grocery Shopper Trends, 2014-2015.
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LESS OF
Saturated Fats Allergens Toxic
Trans Fats g Compounds
Sugars Carcinogens Chemical
g 9 Additives

MORE OF

Reduce Waste
Herbicide Tolerance

Abiotic
Stress/Drought
Insect/Disease

Resistance

Increase Reduce Inputs like nitrogen,
Yield phosphorus
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Improving soybean oil quality through genome editing \.__ "~ &concimens
Partial hydrogenation improve oil
EBKABPE[{\SNITION . stability and shelf life
- O)ko/\/\/\/=\/=\/\/\ linoleic
) e I b H U inoleic
= S N E?3(:.I/\/\/\./\:/\/\/\/\ |0|eilc
36%%0 proTEIN - ESSENmAL s NoEsseumaL auwo acios) | e 0

¢H2, Ni

19% INSOLUBLE CARBOHYDRATES (FIBER) - - O

M EAI. = O)B/\/\/\/\/\/\/\ stearic
9% SoLUBLE CARBOHYDRATES . X,OJJ\/\N\/:\/\/\/\/OIeic
OMW oleic

A% st qaimerats) o

\‘, Also produces
Trans fat

Ho)'l\/\/\/\/\/\/\/\/\

@CIemente, T. E. et al. (2009) Plant Physiology 151(3), 10307 1040.
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Soybean oil market in US is declining P
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Calyxt HO 82% : 12%
Sunflower HO b 9%
Olive
DuPont (Plenish®)
Canola HO T%
Monsanto (VG) : 2% - | 6%
Sunflower nunsun . : . 9%
Canola 7%
Palm |
Corn | |
Soybean | | | 15%
Cottonseed | . : |
Sunflower | . 12%

Saturated Other
Total Fatty Acids
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Benefits offered by high oleic soybean oil {© | e

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