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• We are in the middle of a DNA revolution

• Wheat has huge hidden potential… 

• Is it sustainable to continue to ignore transgenics?

• New plant breeding techniques (CRISP-Cas9) will redefine, accelerate, and 
enhance traditional breeding.
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We are in the middle of the DNA revolution

US National Institute of Health



Everyone can now access their genome



Crop genomes in past 5 years







ACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACT
CTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCAT
GCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCAT
CATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGA
CGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCAT
CATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTA
CTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATCA
TCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTAC
GCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCATGCGACTAGCGACT
CAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCATCATCATCAGATCA
TCATCATCATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCA
TCATCTACTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATA
CGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTA
CTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCATGCGACT
AGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCATCATCAT
CAGATCATCATCATCATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGC
AGCATCATCATCTACTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTA
CACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATAC
TCTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCA
TGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCA
TCATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACG
ACGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCA
TCATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCT
ACTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATC
ATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTA
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Improving Pre-harvest sprouting in UK wheat
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ACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACT
CTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCAT
GCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCAT
CATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGA
CGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCAT
CATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTA
CTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATCA
TCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTAC
GCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCATGCGACTAGCGACT
CAGACGACGCAGCAGCATaATCATCTACTATACTCTATTACTACTACGCAGCATCATCATCAGATCA
TCATCATCATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCA
TCATCTACTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATA
CGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTA
CTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCATGCGACT
AGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCATCATCAT
CAGATCATCATCATCATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGC
AGCATCATCATCTACTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTA
CACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATAC
TCTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCA
TGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCA
TCATCATCAGATCATCATCATCATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACG
ACGCAGCAGCATCATCATCTACTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCA
TCATCTACACGATACGCATCATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCT
ACTATACTCTATTACTACTACGCAGCATCATCATCAGATCATCATCATCATCTACACGATACGCATC
ATCAGCATGCGACTAGCGACTCAGACGACGCAGCAGCATCATCATCTACTATACTCTATTACTACTA





Is it sustainable to continue to ignore transgenics?
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Extended postharvest of purple tomato

Normal tomato Purple tomato
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Sustainable potato late blight resistance from wild potato
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Urgent need for sustainable source of fish oils
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Is it sustainable to 
continue to ignore 
transgenics?



New plant breeding techniques (CRISPR-Cas9) will redefine, 
accelerate, and enhance traditional breeding.

• Traditional transgenics include baggage can insert anywhere in the genome

• NPBT: can be used to modify plant genomes without introducing any foreign DNA into the 
final product. 

• CRISPR/Cas9: Precise modifications into a plant genome, which are indistinguishable from 
those introduced by conventional breeding



New plant breeding techniques (CRISPR-Cas9) will redefine, 
accelerate, and enhance traditional breeding.



New plant breeding techniques (CRISPR-Cas9) will redefine, 
accelerate, and enhance traditional breeding.



New plant breeding techniques (CRISPR-Cas9) will redefine, 
accelerate, and enhance traditional breeding.



New plant breeding techniques (CRISPR-Cas9) will redefine, 
accelerate, and enhance traditional breeding.
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• We are in the middle of a DNA revolution.
• Wheat has huge hidden potential.
• Is it sustainable to continue to ignore transgenics?
• New plant breeding techniques (CRISPR-Cas9) will redefine, accelerate, and enhance 

traditional breeding.

• We need industry to deliver this potential to the public!
• Maintain the ‘sense of urgency’ in time: >10-15 years from lab to impact
• Basic science is not the enemy of applied science. They are one and the same!
• Not just genetic, but also human diversity!

…some final thoughts…
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