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Norwich Research Park

A unique cluster 
of world class 

institutions all 
located within 

1km





Delivering Sustainable Wheat

• Increased wheat yield with improved nutrition

• Pest management and climate adaption
• Adaption to changing agriculture methods
• Delivery throughout the supply chain

Building Robustness in Crops

• Identify how to improve yield

• Optimise plant architecture
• Predict & manipulate plant response
• Deliver climate-resilient crops

Advancing Plant Health

• Reduce chemical inputs

• Burden of disease/pests
• Promote plant health
• In the context of global challenges

• Plant-based food with enhanced nutrition

• Crops that require low inputs of chemicals
• Sustainable routes to valuable molecules
• Address emerging diseases & antimicrobial 

resistance

Harnessing Biosynthesis for 
Sustainable Food & Health
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WHAT IS DSW?

A multi-institute collaborative 
effort that addresses challenges in 

future global wheat production, 
focusing on increasing productivity 

and human nutrition while 
minimizing agricultural inputs.
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RESOURCES

GermplasmWatkins sequence Long Range Haplotype
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DELIVERY

Breeders Toolkit
Breeders Toolkit Gene Edited

Providing pre-
breading traits to 
wheat breeding 

companies



JIC WHEAT TRANSFORMATION
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Transformation has become more genotype independent

Borlaug100 (AKA Reedling) Skyfall

Paragon Cadenza
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• Fielder

• Kronos

• Cadenza and mutant lines

• Paragon and mutant lines

• Chinese Spring

• Winter wheat 

• Elite and commercial 
varieties

The wheat varieties we transform More sequences are available

CRISPR in wheat
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• We can use CRISPR-Cas based genome editing regularly in different wheat varieties.

CRISPR-Cas9 based gene editing in wheat
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Wheat gene editing in UK

May 2021
Chi le and 
Mexico-CIMMYT
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CRISPR Brassica field trial -2019

First CRISPR Brassica field trial 2019 at JIC aiming to better characterise the role of Myb28 in regulating sulphur 
metabolism, specifically the accumulation of aliphatic glucosinolates, in field-grown Brassica oleracea.  
Mikhaela Neequaye, Lars Ostergaard JIC

Large documentation to DEFRA and 
reviewed by ACRE. 

Several local authority bodies and public 
also required notification. 

90 days review. 
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• Apply to NBT where end product could have been achieved through 
traditional breeding methods

New Genetic Technology (Precision Breeding Bill)

Step 1: To unlock research in plants by making it easier to carry out research field trials.
Requiring a notification to Defra but will not have the burden of GMO approval process. April 2022

Step 2: Bring forward primary legislation to amend the definition of a GMO to exclude organisms 
that have genetic changes that could have been achieved through traditional breeding methods.
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Gene-edited tomatoes to produce vitamin D

June 2022-This GE tomato with extra vitamin D

Prof Cathie Martin

The plants started to grow outside within 
20 days of submitting the notification
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Tropic Bioscience (Norwich Research Park) 

• Non browning banana
• Virus  resistant bananas
• Naturally decaffeinated coffee

Tropic’s Non-Browning Gene-
Edited Banana Cleared for 
Production in the Philippines

May-2023
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17

Used 
scientific 
advice to 
develop a 
new policy 
framework

Public 
Consultation 

and 
Stakeholder 
engagement

Laying and 
Making of 

the SI

Introduction 
of the Bill in 
Parliament

Debated and 
approved in 
both Houses

From policy proposal to an Act...

The Genetic Technology (Precision Breeding) Bill received Royal 
Assent from the King on Thursday 23rd March 2023, becoming an Act.
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What is Precision Breeding?

18

• Precision breeding (PB) describes a range of technologies, such as gene editing, that enables DNA to be
edited much more efficiently and precisely than current breeding techniques. This is different to GM.

• We are defining as organisms produced by modern biotechnology, but which could have also been
produced through traditional processes.

• Scientific advice is that there is no greater risk to the environment than organisms developed through
traditional breeding.
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9

Key policy changes

Removal of precision bred plants and animals from regulatory requirements 
applicable to GMOs

The Act will bring about the following policy changes:

Organisms 
whose 

genomes have 

been altered 

using modern 

biotechnology

Precision bred organisms (PBOs):
w here the genetic changes could have occurred 

naturally or through traditional breeding 

methods.

Genetically modified organisms (GMOs):
produces organisms containing genes from a 

sexually incompatible species and that could 

not occur through traditional breeding.
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2
0

Key policy changes

Introduction of two notification systems: 
• For research purposes, developers will need to notify precision bred 

organisms to Defra before trials can take place.
• For marketing, developers will need to notify Defra and receive a 

confirmation from Defra SoS on the status of the organism.
• The information collected will be published on a public register.

The implementation of the associated delegated powers will deliver a more proportionate 
and science based regulatory system:

Establishment of a new science-based authorisation process for food and 
feed products developed using precision bred organisms.

Establishment of a proportionate regulatory system for precision bred 
animals that ensures animal welfare is safeguarded. Defra will not be 
introducing changes to the regulations for animals until this system is in 

place.



https://www.gov.uk/government/publications/acre-
guidance-on-genetic-technologies-that-result-in-qualifying-
higher-plants/technical-guidance-on-using-genetic-
technologies-such-as-gene-editing-for-making-qualifying-
higher-plants-for-research-trials

Qualifying higher plants (QHPs)

Unlocking research in plants

https://www.gov.uk/government/publications/acre-guidance-on-genetic-technologies-that-result-in-qualifying-higher-plants/technical-guidance-on-using-genetic-technologies-such-as-gene-editing-for-making-qualifying-higher-plants-for-research-trials
https://www.gov.uk/government/publications/acre-guidance-on-genetic-technologies-that-result-in-qualifying-higher-plants/technical-guidance-on-using-genetic-technologies-such-as-gene-editing-for-making-qualifying-higher-plants-for-research-trials
https://www.gov.uk/government/publications/acre-guidance-on-genetic-technologies-that-result-in-qualifying-higher-plants/technical-guidance-on-using-genetic-technologies-such-as-gene-editing-for-making-qualifying-higher-plants-for-research-trials
https://www.gov.uk/government/publications/acre-guidance-on-genetic-technologies-that-result-in-qualifying-higher-plants/technical-guidance-on-using-genetic-technologies-such-as-gene-editing-for-making-qualifying-higher-plants-for-research-trials
https://www.gov.uk/government/publications/acre-guidance-on-genetic-technologies-that-result-in-qualifying-higher-plants/technical-guidance-on-using-genetic-technologies-such-as-gene-editing-for-making-qualifying-higher-plants-for-research-trials


Qualifying higher plants (QHPs)



Qualifying higher plants (QHPs)



SDN1s are Qualifying higher plants (QHPs)



SDN2 and SDN3 are Qualifying higher plants (QHPs)



Prime or base editing are Qualifying higher plants (QHPs)



Epigenetic changes are Qualifying higher plants (QHPs)



Cisgenics are also QHPs; but not transgenics or intragenics
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March-2023

1 week

Unlocking research in plants
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• Based on new developments gene editing is now widely used.

• Precision Breeding offers large potentials to contribute to sustainable agricultural 
development and food security.

• Current regulation allows open-field research trials of precision bred organisms (PBO) in UK.

• Current Precision Breeding bill would allow proportionate science-based regulation to 
enable PBO to enter commercial cultivation.



THANK YOU

@SadiyeHayta

https://www.jic.ac.uk/research/designing-future-wheat/

	Default Section
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: Wheat gene editing in UK
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31


