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What was missing?

e \Which crops?
e One-off event?
e How big are the impacts?



What was missing?

e Which crops?




Week 14 and 15 (April 4 - April 17), 2016 / Semaine 14 et 15 (4 avril au 17 avril), 2016
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Impacts on seed quality

e Canadian Grain Commission
e Official Grain Grading Guide
(45 factors)
o Sprouted
o Frost Stress
o |Immature




Social and Economic Impacts

“Agriculture is both extremely important to the Canadian economy and inherently
sensitive to climate”- Lemmen and Warren, 2004
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Regulatory context in Canada

Targeted
Mutagen
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e Permissive toward GE

Image source: Tibelius 2018
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List of early flowering cultivar

Varieties of Spring Wheat

Variety Maturity Rating Protein (%) Test Weight Thousand Resistance to Category
(Ib/bu) Kernel Weight sprouting
(a)
Carberry - check L 14.00 63 39 F Canada Western
AC Splendor VE 0.9 61 61 F Red Spring
Go Early VE 0.3 61 40 P Wheat
Parata E 0.7 64 39 G
CDC Titanium VB E 0.5 65 41 P
5604HR CL E -0.7 63 33 G
AAC Connery E 0 62 40 VG
AAC Redwater E 0 64 35 G
AC Intrepid E 0 62 39 G
Thorsby E 05 64 38 G
Whitehawk E -0.9 63 33 G Canada Western
Hard White
Spring Wheat
CDC Desire E 0 62 44 G Canada Western
Amber Durum
Wheat

NOTE: Early flowering varieties has not been reported yet for this category, Canada prairie Spring Red Wheat Canada Western Special

Purpose Wheat Canada Western Soft White Spring Wheat|

Abbreviations and rating scales
» Maturity: VE = Very Early, E = Early, M = Medium = Late, VL = Very Late
» Resistance Ratings: VP = Very Poor, P = Poor, F = Fair, G = Good, VG = Very Good, EX = Excellent




Candidate Gene Selection
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Complex Interplay of Genes & Environment During Flowering

Wheat Flowering Pathway Circadian Clock In Arabidopsis
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C R l S P R— Clustered Regularly Interspaced Short Palindromic Repeat
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Knockout-based CRISPR/Cas9

Lé e RNP coating @ _ Particle Bombardment

& %—

RNP-complex formation

Embryo in osmotic
Mutation Detection using Regenerated plants medium

PCR and sequencing (Liang, Z et al., 2017)
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Projected Timeframe

Year 1

Regulatory Process

Year 2

Year 3

Year 4

Consultation
: | TO generation

Phenotype Confirmation and Experiments

FieIdTriaIs |

Year 5




Conclusion

e “Snowmageddon” is a complex issue
e Tremendous potential for CRISPR/Cas9 to address issue
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