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; 1. Exposure to extreme
weather conditions

Immature Seed

Mature Seed

The oil pressed from

'

causes canola seeds to
stay green at maturity.
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ACHIEVEMENTS

&8 Analysed the market by meeting with over 30 stakeholders from every part of the canola
industry

88 Submitted 28 BioBricks to the iGEM registry as part of a novel chlorophyll capture and
degradation collection

&8 Successfully produced, purified, and emulsified 6GIX protein using our generated phase
diagrams, allowing us to remove chlorophyll from green oil with a higher oil recovery than acid
activated clay at the same processing conditions

&8 Successfully utilized iGAM to create ModGIX, an improved version of 6GIX with increased
stability

&8 oxHis-tag purified 7-HCAR and PPH using ICARUS, a spacer designed to overcome problematic
electrostatic interactions between the protein and His-tag (Meguro et al., 2011)

88 Created BOTS, a codon and synthesis optimization tool for parts design

88 Successfully converted pheophytin into pheophorbide a using PPH

8 Characterized pheophorbide a’s ability to inhibit the growth of canola pathogen S. sclerotiorum

8 Generated weather predictions 6 months in advance with a Mean Absolute Error within 2.5
degrees Celsius by utilizing the Principal Component Neural Network Mean Model

8 Achieved low error in grade in Canadian Grain Commission-conducted tests of Mean Green
Machine with a grading time of less than 5 minutes

&8 Developed, pilot tested, and distributed a university level synthetic biology course to 5 other
IGEM teams

REFERENCES

Alberta Climate Information Service. (2019, May 29) Current and Historical Alberta Weather Station Data Viewer. Retrieved from http://climate.weather.
gc.ca/historical_data/search_historic_data_e.html

Bednarczyk, D., Takahashi, S., Satoh, H., & Noy, D.(2015). Assembly of water-soluble chlorophyll-binding proteins with native hydrophobic chlorophylls in
water-in-oil emulsions. Biochimica et Biophysica Acta(BBA) - Bioenergetics, 1847(3), 307-313. https://doi.org/10.1016/J.BBABI0.2014.12.003

Bolton, M. D., Thomma, B. P., & Nelson, B. D.(2006). Sclerotinia sclerotiorum (Lib.) de Bary: biology and molecular traits of a cosmopolitan pathogen.
Molecular plant pathology, 7(1), 1-16. doi: 10.1111/j.1364-3703.2005.00316.x

Meguro, M., Ito, H., Takabayashi, A., Tanaka, R., & Tanaka, A.(2011). Identificvation of the 7-Hydroxymethyl Chlorophyll a Reductase of the Chlorophyll
Cycle in Arabidopsis. The Plant Cell, 23(9), 3442-3453. doi: 10.1105/tpc.111.08971

>

green canola seeds

contails chlorophyll,

>

Extreme Weather

Thank you to Dr. Marcus Samuel, Dr. Raymond Turner, Dr. lan Lewis, Dr. Joe Harrison, Dr. Gordon Chua,
Dr. Nasshat Nassar, Dr. Kazi Sumon, Dr. Giovanniantonio Natale, Dr. Hector Siegler, and Dr. Heather Addy
from the University of Calgary for informing our wet lab project design. Thank you to Craig Shand, John
Mayko, and Ward Toma, as well as Dallas Gade and Laurence Parslow from Richardson QOilseed for being
key industry contacts. Last but not least, thank you to Patrick Wu, Emily Hicks, and Robert Mayall for

~y

of the oll

ATTRIBUTIONS

being mentors to our team.

. D . D o A .
D
[ [
A [ A o (] ) () 0
LS “- i?dk p . O ’/\p’, WY
RATY P
— o OUl11U WS DE DINAING
' 2 L %\:/H\:;f e
[ Nz "\//5%3} “f
' a L’Q\ S
. . . ' . /K\'&'/%(Vh/ N ) . a ® a
i o 25 \ " ’\“"‘\ ‘\ i ’\[
Y K
6 PR
0 - C U s 'S 0<a a a
) N C @ 8
B3eq 8
0
Signal :
: bxHis 6GIX
Peptide
BSBa JO( SB3a 0O
> N BBa J( BSB3 JUE
8]0
0 = 0 6 9 0 9 0 0
JQ
DIro Drodg 0 0 gene Yo
8]0
0 gnal peptid 0 on, O 3 SIC
J(
neptide
. [
2 € 24 J 0 DI O LE O neep AdDIEe adlld (0 C =
. > a [ > [ [ a > a
(] § = .
87
2 XD E = Al 01010
- . C C . j
= 24dled DINdoSe UidUl a i
D E @ @ 9 g
i ﬁ
s 0N desic g
[ - 0 - -
(] € dried Ld 0
0 dLab U 0d
0 adllC C =
0 0 atio D diaog o[>
015010 = OV
DE 0
DU 00
0
10
0
0
O 0
-. 40
()
- 0
0
0
0
0 0.00000 0.00000 0.00000 0.000004 0.00000
gqure = o 0 OCQO Orop 0 D. P Orop 0 s s
0 830% for AA d G 0 olge 0 0 or 0 d BSA co 0
.-
212 Adle O ] I € 0 = = C 11€E @ = C
Jue L0 A U C =0 A LE = ad(C C
atlo
Algo 0 A o ogated Moag s oroveq o 0
. [ . a a
A C C C C
10 0 9] 0 0 @ 010
gene od to 0
0 010 0 2 () rovedo AU = 0
0 od prote
00 0

An All-Encompassing Solution to the Green Seed Problem
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Rousseau, Jake Liu, Michael Wahba, Rylan Marianchuk, Prabhkeerat Dhatt, Jacob Grainger, Marija Drikic, Elke Lohmeier-Vogel, Mayi Arcellana-Panlilio

IGEM
2019

>

which lowers the quality

>

>
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