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The Innovative Qilseed

Feeding and fuelling a growing world: sustainably
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“The use of vegetable oils for engine | a7«
fuels may seem insignificant today. 'T ' :
But such oils may become in course || &=
of time as important as petroleum

and the coal tar products of the . SRRl
present.” § 5 iy
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Unrtep STATES PATENT OFFICE.

RUDOLF DIESEL, OF BERLIN, GERMANY.

METHOD OF AND APPARATUS FOR CONVERTING HEAT INTO WORK.

r/\) AgritecKnowledge |
SPECIFICATION forming part of Letters Patent No. 542,846, dated July 16, 1885,

' GFO\NIng Innovation in your fleld Application filed Angust 26,1803, Sorial No. 444,346, (Nomodel) Patented in G ny Feb ,!3.1392,!&.6?,!071
Switser’and April 2, 1882, Ho, 6,321, and in England April 14, 1893, No. 7,241,




Rapeseed was first introduced into Canada from Poland in 1936. But because of oil
shortages during World War Il, Brassica rapa seeds were tested along with B. napus
seeds of Argentinian origin and grown under contract in the Province of Saskatchewan.
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Steam Powered Liberty Ships and High-Erucic Rapeseed Oil

Between 1943 and 1948 with a government-

guaranteed price of $.06/lb production
expanded from a few acres to 79,000. When

the price support was withdrawn rapeseed
acreage declined dramatically




1950-1960: Saved by Tempura
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Innovation and the creation of Canola in the 1960s

Downey and Steffanson brought high-throughput screening to plant breeding

Screening for low Erucic Acid oil

methyl
oleate

Rapeseed oil
methyl

linoleate

stearate

Half-seed technique
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Glucosinolate-minus seeds were identified using
diabetic testing tape
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Canola Acreage in Canada 1961-2021 x 1000ha
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Transgenic Brassica plants change the game \/

High efficiency transformation of Brassica napus
using Agrobacterium vectors

Maurice M. Moloney, Janis M. Walker, and Kiran K. Sharma P Iant ce“

Department of Biological Sciences, University of Calgary, Calgary, Alberta T2N 1N4, Canada RepOITS

Received April 6, 1989/Revised version received May 19, 1989 — Communicated by F. Constabel ~ © Springer-Verlag 1989

PR T

US005463174A
United States Patent (19 [11] Patent Number: 5,463,174
Moloney et al. 451 Date of Patent: * Oct. 31, 1995
[54] TRANSFORMATION AND FOREIGN GENE (1986) pp. 35-36.
EXPRESSION IN BRASSICA SPECIES Pua et al., “Transgenic Plants of Brassica napus L.” Bio/

i Technology (1987) 5:815-817.
[75] Inventors: Maurice M. Moloney, Calgary,

Fry et al., “Transfi i ; : ~
Canada; Sharon Radke, Davis, Calif. Iy © ransformation of Brassica napus with Agro

bacterium tumefaciens based vectors.” Plant Cell Revorts

@ AgritecKnowledge

v Growing innovation in your field



Adoption Rate of Herbicide Tolerant Canola Q
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HT-Canola and no-till agriculture in Western Canada
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Effect of adoption of no-till on GHG emissions balance: Saskatchewan
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35S::FUL.1 Wild type

35S::FUL.2

Low shattering Brassica siliques: the Fruitfull gene ) @_
o 35S::FUL g
2

WT 1

Low shattering
Canola not only
improves yield, but
provides flexibility on
harvesting (swathing
or straight
combining) as well as
helping to minimize
green seed.

>S100M annually
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Omega-3 Canola




18:14°
Oleic acid, OA

A12-des |
18.2A9,12

Linoleic acid, LA

A15-des |
1 8,3A9,T 2:15

o-Linolenic acid, ALA

A6-des l
18:406:9.12,15

Stearidonic acid, SDA

A6-¢elo l
50:44811,14,17

Eicosatetraenoic acid, ETA

A5-des |
20,5A5,8,1 1,14,17

Eicosapentaenoic acid, EPA

A5-elo l
92.5A7,10,13,16,19

Docosapentaenoic acid, DPA

Ad-des |
22.6A4,7,1 0,13,16,19

Docosahexaenoic acid, DHA

High value long-chain Omega-3 oils S
in Canola: Aquaterra

Microalgae

.@. and other marine
o> Py organisms are
\ ﬁ'? eaten by small fish
_" _ § {anchovies)...
It
1 = Oils from small fish
¥ A lﬁ are fed to...
il
d

Farmed fish
{salmon, trout)

N\ Zz
e

%,
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Q
Algal genes Cx
are added to GM ©

plants to make EPA
& DHA in seeds...

Oils extracted from

seeds are fed to...

Farmed fish
(salmon, trout)

supply

Current Dginicn in Flan Biclogy

Source: Napier and Betancor (2023).
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High value long-chain Omega-3 oils in Camelina

c181 ——

Oleic acid

18:2 A2 FAD3/ A15 DES 18:3 A912,15
(LA) > (ALA)
w3 DES
l A6 DES l A6 DES
18:3 As9.12 FAD3/ A15 DES 18:4 As.9,12,15
(GLA) > (SDA)
w3 DES
l A6 ELO l A6 ELO
20:3 As.11,14 20:4 N811,14,17
(B e >  (ETA)
l A5 DES l A5 DES
20:4 As.811,14 w3 DES 20:5 A5.811,14,17
(ARA) > (EPA)
l AS ELO l AS ELO
22:4 A7.10,13,16 w3 DES 22:5 A7,10,13,16,19
(DTA) > (DPAN-3)
l A4 DES l A4 DES
22:5 A47.10,13,16 w3 DES 22:6 NA47,10,13,16,19

(DPAN-6)

» (DHA)

ROTHAMSTED
RESEARCH

Source: Using field evaluation and systematic iteration to rationalize the accumulation of omega-3 long-chain

polyunsaturated fatty acids in transgenic Camelina sativa

Plant Biotechnology Journal, Volume: 20, Issue: 9, Pages: 1833-1852, First published: 02 June 2022, DOI: (10.1111/pbi.13867)



Critical Approvals for plant-bases long-chain Omega-3 oils J
g'j'llj_:r;';lzcajsailgiool:mFEED INGREDIENTS | FEED FORMULATION +4 more “ USEED®

Aquaterra omega-3 oil approved for
use in aquafeed

Announcement

| : ."_:;"':T":' : The Norwegian Food Safety Authority
Norway Approves Aquate 'ra approves Aquaterra® rapeseed oil

ne: f tically modified d
Omega-3 Oil for use in Aquafeed from genetically modified rapesee

...+ Source of total omega-3 nutrition,
including DHA+EPA and ALA.




Fulfilling Rudolf Diesel’s vision
CARINATA

muﬁEE@ @ CERTIFIED SUSTAINABLE PRODUCTION

CARINATA
Nuseed Carinata is an oilseed cover crop, contract grown between main crop rotations,
INCREASES CARBON SAVINGS harvested then crushed for non-food, certified sustainable, lower carbon oil feedstock.
o Removes atmospheric carbon and The independently certified, non-food oil is a traceable drop-in replacement to fossil oils
restores it to regenerate soil health that enables companies to both transition now and demonstrate maximized carbon

reduction, sustainability and corporate accountability.
o Reduces carbon loss eduction, sustainability a CIRDESRE & CHURIEDIRG

o Reduces emissions, drop-in
replacement for fossil oils

REWARDS SUSTAINABLE PRACTICES
D Low tillage, low nitrogen, low inputs

Prevents erosion

Increases crop diversity (bee habitat,

disease prevention, weed suppression)

Protects water, natural areas and

no indirect land use change
REGENERATES SOIL

o Incentives for natural fertilizer soil benefits

o Decompaction, increases moisture
and nutrient retention

@ Increases above and below ground biomass
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Benefits of renewable biofuels from Brassica carinata )
NUSEED

CARINATA ()}

There's over We could grow feedstock for

170 MILLION 1T BILLION GALLONS REMOVE
HECTARES® ._ ) sustainable aviation fuel (SAF) 8 MILLION MT C02

that can benefit : annually from 2030"°

from cover crops > . PER YEAR" "™

By planting only

1 .5% of those
hectares to

Nuseed Carinata

Without displacing primary
food crops or requiring
additional farmland
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Innovation in Brassicaceae is protecting soil while providing sustainable biofuels _ @_
S

Using Pennycress (Thlaspi
arvense) as a cover crop and

biofuel source:

CoverCress Inc )
overCress Inc.

COVERCRESS

RESEARCH PLOTS =&

WWW.COVERCRESS.coMP _ 20
r o

Using Camelina sativa as a cover

crop and biofuel source:

Yield10 Inc
Global Clean Energy Holdings
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