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RESPONSE FROM THE ASSOCIATION OF APPLIED BIOLOGISTS TO THE DEFRA 
CONSULTATION ON ‘THE REGULATION OF GENETIC TECHNOLOGIES’. 

 
 
Overview 
The consultation focuses on the regulation of gene edited organisms possessing genetic changes 
that could have been introduced by traditional breeding (Questions 1-4). Defra is also using the 
consultation to gather views on the wider regulatory framework governing genetically modified 
organisms (Questions 5 and 6). Human applications of gene editing are outside the scope of this 
consultation. 
 
https://consult.defra.gov.uk/agri-food-chain-directorate/the-regulation-of-genetic-
technologies/consultation/ 
 
The consultation comprises six questions, copied below in bold black text. 
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PART 1: THE REGULATION OF GMOS WHICH COULD HAVE BEEN DEVELOPED USING 
TRADITIONAL BREEDING METHODS 

 
This part of the consultation addresses the regulation of GMOs produced by gene 

editing (GE), or other genetic technologies, but which could have been developed using 
traditional breeding methods. 
 
1. Currently, organisms developed using genetic technologies such as GE are regulated as 
genetically modified organisms (GMOs) even if their genetic change(s) could have been 
produced through traditional breeding. 
 
Do you agree with this? 
·       Yes – they should continue to be regulated as a GMO 
·       No – they should not continue to be regulated as a GMO 
 
Please explain your answer, providing specific evidence where appropriate. This may 
include suggestions for an alternative regulatory approach. 
 
 

 
Humans rely on plant-based agriculture to produce sufficient, safe, nutritious food and plant 

products. This must continue despite climate changes and population increases that threaten food 
security and will cause nutritional poverty. This is the pressing challenge of our age and its 
solution will require a wide range of technological and behavioural changes. 

 
Technology drives the development of human societies so it is important that any 

technological innovations are evaluated as to how they might benefit society. Gene editing is 
transformative technology since it allows the facile alteration of (plant) genomes. Unlike 
conventional genetic-modification (GM), GE does not leave external ‘transgenic’ DNA integrated 
within the genome of a new crop variety. 

 
Therefore GE crops should not be regulated in the same manner as traditional GMOs and 

the current policy must be rewritten to ensure that UK regulations are ‘led by the science’, a 
government mantra that has been importantly emphasised throughout the COVID19 pandemic. 

 
We are fortunate to live in an era that includes the advent of both genomics and CRISPR-

mediated genome editing. These technologies allow for an increased understanding of the genetic 
loci that are responsible for plant phenotypes; alongside the ability to make specific changes in 
these loci. This is a significant departure from the random processes that have driven ‘traditional’ 
breeding for millennia. Gene-editing allows targeted nucleotide changes; the identity of which is 
informed by decades of prior research.  
 

We consider that a clear distinction should be made between GE crops and GMO crops on 
the basis of the presence of external ‘transgenic‘ DNA in the final product. This designation should 
be the starting point for decisions about their regulation. On a basic level of understanding the 

The Association of Applied Biologists (AAB) is a charitable society whose members 

work in professions that aim to improve agricultural productivity of plants. As such this response 

will focus on the regulation of gene-edited (GE) crops and not on the regulation of gene-edited 

animals. However it is important to note that AAB considers that any change in regulations 

germane to the use of GE animals must primarily focus on animal welfare.  
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separation of crop varieties into these two distinct categories (transgenic or not) will simplify the 
regulatory process as well as helping public understanding of the technology. This latter point is of 
crucial importance since any regulatory changes must be associated with a coordinated science 
communication strategy that ensures the public are well informed to make their own decisions 
about the use of GE technology.  

 
GE varieties should indeed be regulated in the same way as crops generated by ‘traditional 

breeding’, However it is important that appropriate documentation is submitted to describe the 
particular GE process that was used to generate the variety, especially the strategies employed to 
ensure that the final variety is transgene-free. Critics of GE technology will highlight the possibility 
that off-target editing may occur so methods should document to show that this has not occurred. 
Encouragingly recent evidence suggests that off-target effects do not occur in plants as frequently 
as first thought1.  
 

Although this consultation focuses on GE, it is important to mention that future regulation of 
GM crops should be on the basis of the type of transgenes they contain. So-called cisgenic plants 
in which the ‘foreign’ DNA is from a closely related organism (such as those for which the DNA 
could be introduced by crossing) should require a lower level of regulatory oversight compared to 
those transgenic plants that include ‘foreign’ DNA from an unrelated species (for which it would be 
impossible to introduce the DNA by crossing).  
 

Each new crop GMO would be documented as either cisgenic or transgenic and then 
should be assessed on the basis of the final product rather that the GM process through which it 
was made. Safety and environmental impact assessments of these GMOs should be based on 
appropriate lab and field trials.  

 
Importantly we propose that unlike GMOs, GE varieties should NOT be evaluated on the 

basis of the final product. This regulation change would require that any variety generated by 
‘traditional’ breeding approaches would also need to be regulated in this manner, which would 
place an unnecessary burden on plant breeders. Rather GE varieties should be regulated exactly 
the same as those generated through ‘traditional‘ breeding; given the submission of appropriate 
GE documentation. This system has worked safely for decades so regulating GE through these 
existing methods would demonstrate that the system is able to adapt to technological innovations. 
 
 
  

 
1 Graham  et al (2020) Plant Genome Editing and the Relevance of Off-Target Changes. Plant Physiol. 2020 Aug;183(4):1453-1471. doi: 

10.1104/pp.19.01194 
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2. Do organisms produced by GE or other genetic technologies pose a similar, lesser or 
greater risk of harm to human health or the environment compared with their traditionally 
bred counterparts as a result of how they were produced? 
 
Please provide evidence to support your response including details of the genetic 
technology, the specific risks and why they do or do not differ. Please also state which 
applications/areas your answer relates to (for example: does it apply to the cultivation of 
crop plants, breeding of farmed animals, human food, animal feed, human and veterinary 
medicines, other applications/ areas). 
 

The history of agriculture informs us that the generation of new crop varieties through 
targeting crossing has a negligible risk of harm to human health. This is also proven true for crops 
generated by ‘traditional’ mutagenesis, in which 1000s of random mutations are introduced into a 
genome in the hope of generating a beneficial phenotype2. Gene-editing takes advantage of an a 
priori knowledge of genetic loci to make a targeted alteration with the aim of generating a new 
variety. Therefore it is difficult to imagine a situation where a GE crop variety could pose a greater 
risk to human health than those generated by ‘traditional’ methods. 

 
To support this statement it is especially important for policy-makers and the public to 

appreciate that new varieties are only available for human comsumption/use after a period of 
testing, which is true for both ‘traditionally’ bred and GE/GMO varieties. This period of testing 
ensures that any unpredicted deleterious effects generated through the breeding process will be 
identified. Intuitively one might imagine that this could include the build-up of a harmful metabolite 
or an enhanced susceptibility to pathogens. This testing period is often unappreciated yet is an 
essential part of the process to ensure that ANY new variety is as safe as would be predicted by 
current knowledge of the system. If for any unpredicted reason this might not be the case then the 
new variety will never be used as a crop or as a plant product.  
  

 
2 Yusuff Oladosu et al (2016) Principle and application of plant mutagenesis in crop improvement: a review, 

Biotechnology & Biotechnological Equipment, 30:1, 1-16, DOI: 10.1080/13102818.2015.1087333  

 

https://doi.org/10.1080/13102818.2015.1087333
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3. Are there any non-safety issues to consider (e.g. impacts on trade, consumer choice, 
intellectual property, regulatory, animal welfare or others), if organisms produced by GE or 
other genetic technologies, which could have been produced naturally or through 
traditional breeding methods, were not regulated as GMOs? 
 
[Yes/No] 
 
Please provide evidence to support your response and expand on what these non-safety 
issues are. 
 

Given that there is no scientific basis to suggest that GE varieties will be harmful to human 
health; it is other issues that should be of greater importance when evaluating the reasons for a 
change to the current regulations. 

 
These issues are varied and complex so for brevity we summarise a small number of important 

considerations: 
 
1. Enhance UK contribution toward ensuring global food and nutritional security. 
 

Agriculture is a major contributor to climate change and yet remains the answer to the 
impending food crisis caused by a changing climate and population increases. GE technology 
should be a part of the technological toolkit that will enable us to 'do less with more’ as 
agricultural systems are challenged by climate change and increases in disease burden. It is 
neglectful not to take advantage of all available safe technologies that can generate varieties 
that allow increased productivity either through metabolic alterations or disease resistance. 
This technology can benefit both UK citizens and those throughout the world through the 
export of UK expertise. 

 

 
2. Ensure return on investment for UK taxpayers. 
 

Public research grants have funded many projects that have generated disease or climate 
resistant and nutritionally enhanced crop varieties, such as Phytophthora infestans resistant 
potatoes (~£2.6M UK public investment3) or Camelina containing Omega-3 fish oils (~£2.6M 
UK public investment 4). In part due to EU/UK GMO regulations the progress of much of this 

 
3 From Jane Langdale (University of Oxford) and Jonathan Jones (The Sainsbury lab, Norwich) 
4 UK Plant Science Research Strategy- https://www.ukri.org/wp-content/uploads/2021/03/BBSRC-120321-PlantScienceStrategy.pdf 

BOX1: A useful analogy is to consider the 1840s potato famine caused by Phytophthora 

infestans (potato blight), which killed and exiled millions of Irish people. Our understanding of 

Phytophthora infection and recent technological advances have resulted in the generation of 

transgenic Phytophthora resistant potatos (Witek et al, 2010., Nature Plants, 10.1038/s41477-

021-00854-9). If these varieties were available in the 1840s, famine might have been 

prevented.  

In this scenario would these potato varieties been made available or would they have remained 

unavailable due to concerns about the technology by which they were generated? There is little 

doubt it would have been ethically wrong to prevent access to these varieties.  

Currently we have access to technologies that can mitigate the effects of known plant diseases 

yet in the EU and UK these varieties are as unavailable as they would have been in the 1840s. 
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type of research has been stalled or significantly delayed in the UK and/or the researchers 
have needed to explore commercial opportunities overseas 5. As such UK taxpayers support 
preliminary research that is blocked from progressing up ‘Technology Readiness Levels’ and 
may benefit investors of overseas companies. It is important that this situation is not repeated 
following the generation of GE crop varieties or products.  

 
3. Realise the investment potential for UK bioscience. 

UK bioscience is world-leading, which includes excellence in both fundamental and applied 

plant science 6. However the current ban on GMOs presents a blockage to both internal and 

external investment in this sector. Regulation of GEs in line with ‘traditional’ breeding will 

encourage both local and overseas investment in UK plant science. The generation of GE 

transgene-free varieties is inexpensive and opens potential investment in these technologies by 

both SMEs and larger companies; benefitting the translational pipeline for UK academics and 

SMEs. 

The risk for the UK of not changing the GE regulations is that this sector will continue to fall 

behind competitors in the Americas and elsewhere, where GE varieties are not regulated as 

GMOs. Currently EU and UK scientists/companies are second-class citizens in their ability to 

benefit from GE technology. The UK has a first-class biosciences sector but the current 

regulations are forcing it to travel in the global GE second class. 

 
4. Coordination of science communication is critical. 

 
Despite the scientific clarity regarding the safety of GE varieties/products, history informs us 

that there may be public unease toward use of the technology. This unease can be easily 
fomented by those groups who are fundamentally opposed to use of the technology. Therefore if 
there is a change in GE regulations then it is absolutely critical that there is a coordinated 
strategy for effectively communicating the scientific and societal merits for use of the technology. 

 
GOV-UK should formulate a strategy of coordinated messaging on the safety and 

importance of this technology. This might include participation of learned societies, trusted 
charities, organisations such as ‘Sense about Science’ and/or also ‘science-celebrities’ such as 
David Attenborough or Brian Cox. Importantly any science communication strategy should be an 
integrated part of any decision-making and not considered an afterthought. The COVID19 crisis 
has likely changed the UK public’s knowledge of the scientific process 7, hopefully raising overall 
scientific literacy. Therefore an effective description of the scientific case for a change of GE 
regulations will hopefully have a better opportunity for public understanding and acceptance. 

  
5. Maintain active dialogue with European colleagues 

 
The UK’s exit from the European Union has provided this opportunity to re-evaluate UK 

regulation of GE crops. However any crop varieties or products generated within the UK market 
will be traded in markets across the EU. Therefore it is important that UK regulators maintain an 
open channel with EU colleagues; to both ensure that they are aware of UK intentions and also so 
that the UK may influence their activities. It is possible that a change in UK regulations would 

 
5 https://www.federalregister.gov/documents/2015/09/02/2015-21747/jr-simplot-co-determination-of-nonregulated-status-of-potato-
genetically-engineered-for-late-blight 
6 Parry G et al (2020) How to build an effective research network: lessons from two decades of the GARNet plant science community. J Exp 

Bot. 2020 Dec 31;71(22):6881-6889. doi: 10.1093/jxb/eraa397 
7 https://www.ipsos.com/ipsos-mori/en-uk/ukri-research-how-has-covid-19-affected-trust-scientists 
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encourage the EU to act in a similar manner. Indeed the scientific and regulatory community await 
with interest a report from the European Commission due in early 2021 that will set out in more 
detail the EUs possible future regulatory relationship with GE8.   

 
8 https://eur-lex.europa.eu/eli/dec/2019/1904/oj 
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4. What criteria should be used to determine whether an organism produced by gene 
editing or another genetic technology, could have been produced by traditional breeding or 
not? 
 
Please provide evidence to support your response. 
 

The question presumes that all non-GE/GMO breeding techniques should be equally 
considered as ‘traditional’. This is a simplification given the range of techniques that have 
preceded contemporary agricultural systems. Does this refer to cross-fertilisation that mixes the 
entire genomes of related species; random mutagenesis of 1000s of genetic loci or more precise 
marker-assisted approaches where the resulting allelic mixture can be more accurately predicted? 
Each of these techniques could be considered ‘traditional’ yet rely on a variety of technologies to 
generate novel combinations of traits. The crop varieties that are generated by any of these 
methods are regulated in the same manner. Therefore which is ‘traditional’?  
 

Crop varieties generated by GE represent the natural progression from each of these 
‘traditional’ breeding techniques; allowing the generation of new varieties in a targeted, efficient, 
cost and space effective manner. Therefore it is logical that when GE techniques generate a 
transgene-free variety that it should be regulated in the same manner as any varieties produced 
by ‘traditional’ breeding. As such GE varieties should be evaluated with the same rigour as any 
other of these crops/products for human or animal consumption. 
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Part 2: QUESTIONS ON BROAD REFORM OF LEGISLATION GOVERNING ORGANISMS 
PRODUCED USING GENETIC TECHNOLOGIES 

 
This part of the consultation is designed to start the process of evidence gathering to 
inform how Defra should reform its approach to regulating novel organisms in the longer 
term. There are two questions that focus on areas where views and evidence would be 
welcome. 
 
These questions do not apply to the use of genetic technologies in contained use 
conditions (e.g. in laboratories) or to the use of genetic technologies in humans (e.g. gene 
editing of human embryos). 
 
5. There are a number of existing, non-GM regulations that control the use of organisms 
and/or products derived from them. The GMO legislation applies additional controls when 
the organism or product has been developed using particular technologies.  
Do you think existing, non-GM legislation is sufficient to deal with all organisms 
irrespective of the way that they were produced or is additional legislation needed? Please 
indicate whether, yes, the existing non-GMO legislation is sufficient, or no, existing non-
GMO legislation is insufficient and additional governance measures (regulatory or non-
regulatory) are needed. 
 

For the non-expert in the UK regulatory environment this is an extremely challenging 
question to fully answer. A non-expert considers that UK regulations effectively protect the 
population from harm to human health from food and medicines. As such it would appear that the 
downstream framework is appropriate to regulate any crop varieties or products generated by GE 
or GMO technologies. However the focus of this consultation is on the upstream regulations that 
enable GE/GMO varieties to come to a position where they are appropriate to be regulated by 
non-GMO legislation. 

 
In this case the current EU/UK regulations do not adher to the scientific consensus 

regarding the safety of GE or GM crop varieties. 
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6. Where you have answered no (existing, non-GMO legislation is insufficient to deal with 
organisms produced by genetic technologies), please describe what additional regulatory 
or non-regulatory measures you think are required to address this insufficiency, including 
any changes you think need to be made to existing non-GMO legislation. Please explain 
how any additional measures you identify should be triggered (for example: novelty, risk, 
other factors).  
 
Please provide evidence to support your response. 
 
 

As outlined in the answer to question 1, GE varieties should be regulated identically to 
those generated by ‘traditional’ methods. However cisgenic or transgenic GM varieties could be 
regulated at the level of the final product and not on the process through which they were 
generated. 

 
Current EU regulations focus on mechanisms that are used to make GE/GMO varieties yet 

this is inconsistent with policies that allow ‘traditional’ breeding approaches that allow new 
varieties that likely contain a far higher number of unpredicted mutations. Hundreds of previous 
studies demonstrate that the ‘transgenic process’ has no risk to human health so maintaining a 
regulatory system that acts on that basis has no scientific merit 9. 

 
In conclusion we encourage UK policy makers to change regulations on GE crop varieties 

so that they are considered as ‘traditionally’ generated crops, which is consistent with the mode of 
their generation. Furthermore we urge policy-makers to heed the deluge of scientific findings that 
support the safety of genetic modification and its likely positive impact 10. As such these crops 
could be regulated on the basis of the final product; given submission of appropriate and 
proportional evidence from lab, field and environment-based analyses. 
 

 
9 Bryan Delaney, Richard E Goodman, Gregory S Ladics, Food and Feed Safety of Genetically Engineered Food Crops, Toxicological Sciences, 

Volume 162, Issue 2, April 2018, Pages 361–371, https://doi.org/10.1093/toxsci/kfx249 

10 The climate benefits of yield increases in genetically engineered crops. Emma Kovak, Matin Qaim, Dan Blaustein-Rejto. bioRxiv 

2021.02.10.430488; doi: https://doi.org/10.1101/2021.02.10.430488  

 

https://doi.org/10.1093/toxsci/kfx249

