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Response to UK Government’s Consultation on 
the Regulation of Genetic Technologies 
 
By Claire Robinson, editor, GMWatch.org  
and Dr Michael Antoniou, molecular geneticist based at one of the UK’s 
leading universities  
 
The UK Government’s Department for Food and Rural Affairs (DEFRA) is 
proposing to weaken regulations so that some types of genetically modified 
(GM) plants, animals and foods can be produced in England and enter the 
environment and the food chain without proper risk assessments, public 
information about their whereabouts, or genetically modified organism (GMO) 
labelling.1 This is our response to the public consultation on this proposal. 
 
Claire Robinson is responding as a representative of GMWatch.org, an 
organization that is based in England but operates both nationally and 
internationally (including in Scotland, Wales, and Northern Ireland). Dr 
Michael Antoniou is responding as an individual. We are both resident in 
England. We are particularly interested in crop cultivation, human foods, 
animal feed, animal breeding, and the environment. 
 
General points about the consultation process 
 
We have serious concerns about the process of the consultation. 
 
According to the Cabinet Office Consultation Principles, consultations should 
be “easy to understand and easy to answer”.2 However, the questions in the 
consultation demand an extremely high level of specialist knowledge, which is 
not appropriate for a public consultation.  
 
It is also unacceptable that members of the public are expected to provide 
evidence for their views, whereas both the consultation questions and 
accompanying UK Government information materials, including the DEFRA 
press release3 and the “Explainer” document,4 provide no references to back 
up their claims, scientific or otherwise. They repeatedly make statements and 
claims that are scientifically false, are not backed by any evidence, and are 
contradicted by existing evidence.  
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For example, question 1 of the consultation states, “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.”  
 
Yet the UK Government offers no proof that any gene-edited organism has 
ever been found to be the same as a traditionally bred organism, either at the 
level of the genome or in terms of its molecular composition (the proteins and 
natural chemicals that make up the structure and function of the organism). 
Indeed, no such proof exists, because the notion that gene editing can 
produce nature-identical changes is entirely theoretical. 
 
Furthermore, gene editing has been shown in many research studies not to 
be precise but to produce extensive genetic errors.5 Such errors, with respect 
to their magnitude, type, and frequency, have never been shown to arise from 
natural breeding. Therefore not only is there no evidence to support the 
assumption within question 1, but there is evidence to suggest that it is 
incorrect and misleading. 
 
Question 4 of the consultation, “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?”, implies – correctly 
– that:  

1) no agreed criteria exist that could determine equivalence between a 
gene-edited organism and one produced by traditional breeding, and 

2) no evidence exists to support the assumption in question 1 that such 
an equivalence could ever occur. If there were such evidence, DEFRA 
would surely produce it in support of its stance. 

 
These facts render question 1 misleading and what could be called a “trick 
question”. 
 
See our response to Question 4 for further comments on this topic. 
 
We have extensively detailed the falsehoods and misleading statements 
present in DEFRA’s “Explainer” document and it would be redundant to repeat 
them here.6 
 
Section 2 
 
Question 1 
Currently, organisms developed using genetic technologies such as GE [gene 
editing] are regulated as genetically modified organisms (GMOs) even if their 
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genetic change(s) could have been produced through traditional breeding. Do 
you agree with this?  
 
Yes – these products should continue to be regulated as GMOs. 
 
However, the question is badly worded. “Could have been produced through 
traditional breeding” is not defined, though we interpret it to mean that gene-
edited organisms can be the same as traditionally bred organisms. 
 
We disagree with the premise of the question. There is no evidence that 
anyone has produced a gene-edited organism that could have been produced 
through traditional breeding. If someone wanted to claim that they had done 
so, they would need to prove that the organism was the same as a 
traditionally bred one, in terms of the genetic sequence and the molecular 
composition.  
 
We consider the likelihood of such proof ever appearing to be vanishingly 
small. Indeed, if someone were to produce a gene-edited organism that was 
the same as a traditionally bred one, this would call into question any patent 
on the gene-edited version, since patents require an “inventive step” that 
could not occur in nature. It would also call into question the need to produce 
the organism using a risky experimental technology like gene editing. 
 
Therefore the possibility that a gene-edited organism would be the same as a 
traditionally bred one is entirely theoretical. The government should not 
weaken regulations designed to protect health and the environment on the 
basis of unproven theories. 
 
Genetic modification technologies, including gene editing, are artificial 
laboratory-based genetic engineering procedures, which, by definition, 
produce novel genetically modified organisms. This was confirmed by the 
ruling of the European Court of Justice (ECJ) in 2018 which stated that gene 
editing is genetic engineering and that gene-edited crops and animals are 
GMOs.7 
 
Gene-editing techniques induce targeted mutations (DNA damage) in plants, 
animals and other living organisms in order to confer new traits. The ECJ 
ruled that organisms produced by gene editing (referred to in the ruling as 
“new techniques of mutagenesis” or “directed mutagenesis”) are GMOs. This 
means that they fall within the scope of the EU GMO Directive 2001/18, which 
seeks to protect human health and the environment by ensuring GMOs are 
subjected to a full risk assessment and must be labelled. 
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There is no reason for the UK to override this thorough, carefully considered 
judgement, which is in accord with the science underpinning gene editing. 
 
Those who claim that a gene-edited organism can be the same as a 
traditionally bred organism are only able to reach this conclusion by ignoring 
the process by which the gene-edited organism is developed. Current GMO 
regulations are process-based, in that they recognize that the way in which an 
organism is produced is relevant to the risks it presents to health and 
environment.  
 
Technically and scientifically, genetic modification procedures (including gene 
editing) are radically different from traditional breeding. GM is an artificial 
laboratory-based technique in which researchers directly alter the genome. 
This direct intervention in the genome defines genetic modification, 
underpinning the definition of a GMO in the EU8 and the United Nations’ 
Cartagena Protocol on Biosafety.9 
 
Gene-editing processes vary widely – a fact not acknowledged in the DEFRA 
consultation document. However, when analysis is carried out with adequate 
screening methods, they are all found to produce a large number and wide 
variety of genetic errors (mutations, also known as damage to DNA) and 
unintended effects: see, for example, the list of references collected by 
GMWatch.10,5  
 
Gene-edited rice researchers warn of “uncertainties and risks regarding 
genome editing”  
 
Unintended effects of gene editing include large insertions, deletions, and 
rearrangements of DNA. These have been found to occur even in a so-called 
SDN-1 gene-editing procedure in rice (SDN-1 refers to the gene disruption 
type of editing, where no foreign DNA or repair template are deliberately 
inserted; this term is not to be confused with the name of the gene targeted in 
this study, SD1). This was a surprise because the researchers were only 
intending to make small insertions and deletions in the genome.11 
 
The authors of the new paper warned that CRISPR "may be not as precise as 
expected in rice”. They said, "early and accurate molecular characterization 
and screening must be carried out for generations before transitioning of 
CRISPR/Cas9 system from lab to field". They added, “Understanding of 
uncertainties and risks regarding genome editing is necessary and critical 
before a new global policy for the new biotechnology is established".11 
 
This study shows that SDN-1 gene editing, in which no foreign DNA or genes 
were inserted, can cause widespread genetic damage, which may have 
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implications for public health and the environment. 
 
Unsubstantiated assumptions 
 
There is no sign that the UK government has attempted to understand the 
uncertainties and risks of gene-editing techniques. Instead it is trying to 
change policy on the basis of unsubstantiated assumptions. Risks are not 
limited to the introduction of foreign DNA or genes but can arise from attempts 
to delete or modify an existing gene within the organism. 
 
The UK Government has presented no evidence that the types of changes 
brought about by gene editing, such as the large insertions, deletions, and 
rearrangements of DNA that were found in the gene-edited rice, can occur in 
traditionally bred organisms, and if so, with what frequency (greater, lesser, or 
the same). Instead the government is expecting the public to accept their 
unproven assumption that gene-edited organisms are the same as organisms 
produced with traditional breeding. 
 
Gene editing can be used to insert foreign DNA or genes (so-called SDN-3 
procedures), though this is not acknowledged in the public consultation 
documents. It is not clear whether the government intends to deregulate even 
SDN-3 procedures. 
 
What is more, even in SDN-1 and -2 gene editing procedures, which do not 
intend to introduce foreign DNA or genes, foreign DNA can be unintentionally 
inserted.12 There is no guarantee that these unintentional insertions will be 
bred out by back-crossing via traditional breeding, unless regulation requires it. 
 
This is confirmed by experience with first-generation GM crops, which shows 
that insufficient backcrossing is done to remove unwanted mutations that can 
lead to risks. For example, unintended protein and metabolic alterations were 
found in GM NK603 maize, which were a direct result of the GM 
transformation process and that could affect nutritional quality.13 These 
unwanted changes may explain adverse health impacts observed from 
consumption of the maize.14 In the case of GM MON810 Bt insecticidal maize, 
it contained an allergen, zein, that was not present in the parent crop.15 
 
In the case of vegetatively propagated crops, like potatoes, bananas and fruit 
trees, unwanted mutations stemming from the GM or gene-editing 
transformation process cannot be bred out but will remain in the final 
marketed product.  
 
Regulations must be in place to require developers to check for inadvertent 
insertion of foreign DNA and all genetic errors. These regulations must be 
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process-based so that knowledge of the process can inform regulators about 
which data to require of developers and what to look for in those data. 
 
“Nature-identical” claims cannot be trusted: Case of gene-edited 
hornless cattle 
 
Developers’ claims that their gene-edited products are nature-identical should 
be viewed with extreme scepticism and tested via stringent regulatory 
requirements, as shown by the case of the gene-edited hornless cattle.  
 
In 2019 researchers at the US Food and Drug Administration (FDA) analysed 
the genomes of two calves16 produced by gene editing and animal cloning. 
The calves had been gene edited not to grow horns by the biotech company 
Recombinetics, using the TALEN tool in a so-called SDN-3 (gene insertion) 
procedure. The genetic modification aimed at inserting into their genome the 
POLLED gene, taken from conventionally bred hornless cattle.  
 
A commentary by academic researchers, some of whom were associated with 
Recombinetics, claimed that the gene editing used in the cattle was precise, 
that the changes brought about were largely identical to what could have 
arisen naturally, and that any animals with unwanted traits would be excluded 
from breeding programmes.17 This is the same “nature-identical” narrative that 
the UK government is using as a justification for deregulation. 
 
Recombinetics scientists had claimed that the gene editing used in the cattle 
was so precise that “our animals are free of off-target events”.18 The 
company’s executives said, “We know exactly where the gene should go, and 
we put it in its exact location,” and “We have all the scientific data that proves 
that there are no off-target effects.”19  
 
However, all these claims were proven false by the FDA scientists’ analysis. 
 
At one of the target sites of the gene-editing procedure within the calves’ 
genome, the POLLED gene had inserted as planned. But at the other 
intended gene editing site, two copies of the entire circular plasmid DNA 
construction that carried the POLLED sequence, which acted as the repair 
template DNA in the SDN-3 procedure, had been unintentionally integrated. 
These unintentionally integrated plasmids contained complete gene 
sequences that confer resistance to three antibiotics (neomycin, kanamycin, 
and ampicillin).16  
 
It is not known if the antibiotic resistance genes could affect the health of the 
animal or of people who consume its products. Those questions need to be 
evaluated in a detailed risk assessment, such as would not be done if the UK 
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government deregulates gene editing. One risk that merits investigation is the 
possibility that these genes could transfer to disease-causing bacteria, which 
would then become resistant to antibiotics, adding to an already massive 
public health problem for both humans and animals.20  
 
Self-regulation by GMO developers is unacceptable 
 
Even though the UK government might respond that it does not intend to 
deregulate SDN-3 gene editing, the fact that it has not defined “Could have 
been produced through traditional breeding” allows GMO developers to claim 
that their gene-edited organisms are the same as could arise from traditional 
breeding, even when that is totally inaccurate. 
 
Developers cannot be trusted to self-regulate and determine for themselves 
whether the changes induced by gene editing are safe or the same as could 
happen in nature. Strict regulation must be in place to ensure thorough 
screening for unintended effects. As commonly used screening methods miss 
many mutations,21 a combination of long-range PCR and long-read DNA 
sequencing must be used. In addition, safety studies must be conducted to 
better understand the risks to public health and the environment posed by the 
gene-edited organism. 
 
In sum, gene editing is an immature technology involving direct human 
intervention in the genome. It causes changes with potential consequences 
that are not understood by scientists but which could affect the health of 
consumers and/or the environment. It is premature to relax the safeguards 
around the technology. 
 
Question 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?  
 
Organisms produced by gene editing or other genetic technologies pose a 
greater risk of harm to human health or the environment compared with their 
traditionally bred counterparts as a result of how they were produced. 
 
Traditional breeding is widely accepted to have a history of safe use 
stretching back millennia. In stark contrast, genetic engineering (and 
especially gene editing) is so new that we are only just beginning to 
understand what can go wrong. The European Court of Justice judgement of 
2018 supported this view. It argued that newer techniques (most of which 
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have yet to reach the marketplace) do not have a history of safe use and 
therefore “the risks linked to the use of those new techniques/methods of 
mutagenesis might prove to be similar to those that result from the production 
and release of a GMO through transgenesis”.7 
 
A large and ever-growing number of scientific studies in human, animal and 
plant cells show that gene editing is not precise but gives rise to numerous 
genetic errors, also known as unintended mutations (DNA damage). These 
occur at both off-target sites in the genome (locations other than that targeted 
for the edit) and on-target (at the desired editing site). The types of mutation 
include large deletions, insertions, and rearrangements of DNA.10,21,22 
 
These mutations occur at various stages of the process, including stages that 
gene editing has in common with old-style transgenic GM methods, such as 
tissue culture and GM transformation by Agrobacterium tumefaciens infection 
(in which this soil bacterium is used to insert the foreign genetic material into 
the DNA of plant cells).23 
 
Even the intended changes can cause unintended (“pleiotropic”) effects in the 
edited organism,24 since genes and their protein or RNA products act in 
networks and not in isolation. 
 
Even the simplest application of gene editing (so-called SDN-1), which is 
intended to destroy a gene function, can lead to unwanted mutations.25,26,27 
These mutations can lead to the creation of new gene sequences producing 
new mutant proteins, with unknown consequences to the health of consumers 
of the gene-edited organism. In addition, alterations in the pattern of gene 
function can take place within the organism whose genome has been 
modified. In plants, these alterations can lead to compositional changes, 
which, scientists warn, could prove to be toxic and/or allergenic to human or 
animal consumers.21,22,28  
 
Unintended mutations and their effects are under-researched in plants 
compared with human and animal cells. But since the mechanisms of gene 
editing and subsequent DNA repair are the same between animals and plants, 
there is every reason to believe that the types of unintended mutations seen 
in human and animal cells will also be found in plants. Research in rice plants 
attests to this fact.11  
 
These unintended genetic changes will alter the pattern of gene function 
within the organism. In plants, this can alter biochemical pathways and lead to 
compositional changes, which, scientists warn, could include the production of 
novel toxins and allergens or altered levels of existing toxins and 
allergens.21,22,28 
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This means that gene-edited organisms, even if they are not intended to carry 
any foreign DNA, must be carefully assessed for their safety before they are 
allowed on the European market.  
 
A statement published by the European Network of Scientists for Social and 
Environmental Responsibility (ENSSER) was signed by 61 international 
scientists who are independent of the agricultural biotechnology industry. The 
statement recommended that, because of our lack of knowledge, the 
possibility of unintended errors, and the consequent risk of gene-edited foods 
containing new toxins and allergens, or unexpectedly altered levels of such 
substances, the products of new genetic modification techniques should be 
strictly regulated as GMOs.28 
 
Mutations from gene editing are different from those from conventional 
or mutation breeding 
 
Evidence shows that mutations induced by gene editing are not the same as 
those induced by chemicals or radiation in mutagenesis breeding. For 
example, a scientific review shows that gene editing can produce changes in 
areas of the genome that are otherwise protected from mutations. In other 
words, gene editing makes the whole genome accessible for changes.29  
 
Mutations induced by mutation breeding will more often than not occur in 
areas of the genome that are non-coding and non-regulatory and therefore 
are unlikely to affect gene function.  
 
With gene editing, in contrast, mutations are more likely to happen at 
locations in the genome that directly affect the function of one or more genes. 
First, there is intentional targeting of a gene’s coding region or its regulatory 
elements to alter its function. Gene editors will preferentially target sites that 
are relevant for protein production and gene regulation for alterations, since 
the objective is to change a trait. Second, much of the off-target mutation-
causing activity of the gene-editing tool will occur at locations within the 
genome with a similar DNA sequence to the intended target site. This means 
that if the intended gene editing target site is a gene’s coding region or its 
regulatory elements, off-target mutations will occur in other genes with a 
similar DNA sequence.  
 
As a result, off-target and unintended on-target mutations are likely to affect 
important protein-coding gene regions and gene regulatory activity.   
 
A separate scientific review shows that gene-editing techniques enable 
complex alterations of genomes that would be extremely difficult or impossible 
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to achieve with conventional breeding or mutation breeding. In gene editing, 
so-called multiplexing approaches allow the targeting and alteration of 
multiple gene variants, which can be members of the same or different gene 
families.21  
 
In summary, gene editing can cause specific unintended effects and can be 
used to generate novel genetic combinations that cannot readily be achieved 
using conventional breeding or mutagenesis techniques. It can overcome 
genetic limitations that exist in conventional breeding.21  
 
These unique attributes of gene-editing applications show that they pose 
unique risks, justifying strict regulation. 
 
Question 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, there are many non-safety issues that must be considered when 
deciding how to regulate genetic technologies.  
 
Damage to our trading relationship with the EU 
 
No EU country will accept food products, commodities, seed or other imports 
from the UK that might include unauthorised GMOs. If gene-edited organisms 
are not regulated as GMOs in England, English farmers, food producers and 
exporters will not know whether they are using GMOs. It will be impossible for 
them to prove that their goods are acceptable for import into the EU. 
 
Even where GMOs are approved for import into the EU, they must be labelled 
(making them traceable) and subjected to post-market monitoring to check for 
any problems and allow for unsafe products to be recalled. When GMOs are 
used in food, they must be labelled. If gene-edited organisms are not 
regulated as GMOs in England, English farmers, food producers and 
exporters will not be able to meet these requirements. And if anything goes 
wrong, for example, if a gene-edited food is found to cause allergic reactions, 
the cause will not be able to be traced. 
 
Undermining the UK’s devolved nations  
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Food and agriculture are devolved areas of competency, meaning that 
Scotland, Wales and Northern Ireland are responsible for GM regulation in 
their own countries. All three of the UK’s devolved countries have sceptical 
policies on GM and in 2015 all three used EU Directive 2015/412 to ban the 
cultivation of GM crops on their territory. 
 
This consultation is said to only apply to England, but if DEFRA changes the 
definition of a GMO it will affect Scotland, Wales and Northern Ireland. The 
Internal Market Act could force Scotland and Wales to allow English food 
producers to sell non-safety checked, unlabelled gene-edited foods, whatever 
the rules at home. Food businesses in Northern Ireland could be prevented 
from selling or handling any food produced in England because it might 
include GMOs that breach EU rules. 
 
Gene editing raises animal welfare concerns 
 
Conventional breeding has been shown to push farmed animals beyond their 
physiological limits leading to poor health and welfare outcomes, including 
bone and metabolic diseases, lameness, reproductive issues, breathing 
problems and mastitis.30 However, claims that gene editing can bring 
improved animal welfare are unconvincing. 
 
For instance, the process of gene editing animals usually involves a cloning 
step which, according to the RSPCA31 and Compassion in World Farming,32 
inflicts severe or lasting pain on animals, violates their integrity, and reduces 
them to a mere instrument or tool. 
 
Cloning in cattle has a very low success rate, with typically fewer than 10% of 
the cloned animals surviving till birth.33 This means that most embryos 
transferred into hosts’ wombs do not result in a full-term pregnancy and are 
aborted. For those cloned animals that survive, birth defects are common.34 
Defects include premature death, pneumonia, liver failure and obesity.35 A 
study on cloned mice found that up to 4% of the genes in the placenta were 
abnormally expressed.36 
 
Regardless of whether cloning is used or not, genetic engineering (including 
gene editing) raises multiple other ethical and welfare concerns.37,38 For 
instance, using microinjection instead of cloning requires a large number of 
animals to act as ‘mothers’ for the implantation of genetically engineered 
embryos. On average, 24 embryos are needed to produce one gene-edited 
pig.39 
 
Using genetic engineering as a sticking plaster for disease and injuries that 
result from over-crowding can both perpetuate and cover up poor animal 
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management, particularly in intensive farming operations. For instance, gene 
editing pigs for disease resistance could lead to the animals being raised in 
less hygienic conditions. Similarly, gene editing cows to not grow horns could 
lead to animals being kept in more crowded enclosures. 
 
Genetic errors created by the gene-editing process can occur as an 
unintended consequence of genetic engineering, even if new genes are not 
inserted into the animal. For example, gene editing to produce super-muscly 
animals resulted in rabbits, pigs and a goats with enlarged tongues and pigs 
having an extra spinal vertebra,40 even though no DNA had been inserted. 
 
Co-existence with non-GM crops and livestock 
 
Most farming methods in the UK – and most of the food produced and sold 
here – do not involve the use of genetic engineering. This will continue to be 
the case in the future, whatever the potential of gene editing. Additionally, 
there are significant markets, in the UK and abroad, for certified non-GM 
products. In the EU, retailers are already reaping the commercial benefits of 
selling certified non-GMO food products.41,42 
 
Many consumers will not wish to buy products produced using genetic 
engineering, including gene editing technologies, and many farmers will not 
wish to use seeds and planting stock produced with such methods. 
 
The right to choose is a long-established part of UK farming and food policy. It 
recognises that conventional, organic and genetically engineered crops and 
animals can only ‘coexist’ if one system of production does not negatively 
impact the others. 
 
Regulation, transparency and labelling are necessary if we are to achieve fair 
coexistence. At present there are no proposals for how coexistence will work 
at farm level, within the supply chain and at the consumer interface. Farmers, 
food producers and consumers should all have a say in the development and 
implementation of effective coexistence rules. 
 
Social and ethical considerations 
 
All technological advances bring new risks and, therefore, ethical questions, 
such as, “Why are we doing this?”, “How will it be used?” and “What will its 
impact on society be?” This is particularly true with gene editing, where what 
is being created could outlast us and be passed on to future generations. In 
addition to assessing risk to health and the environment, the government has 
a duty to consider and assess, on a case-by-case basis, the value and ethics 
of adopting each new application of gene editing. This kind of assessment 
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should take place as early as possible in the research and development 
phase. 
 
If we don’t allow for the possibility of saying no to proposed technological 
interventions, or allow ourselves to place rational limits on them, we lose the 
ability to shape our world, as well as our accountability for the things we 
shape. 
 
Undermining consumer choice and confidence 
 
UK consumers do not want to grow, buy or eat genetically engineered foods. 
A 2020 survey by Food Standards Scotland found that, next to chlorinated 
chicken, genetically engineered foods are a top issue of concern for 57% of 
consumers.43 A 2020 study by NatCen Social Research, which focused on 
Brexit-related issues, found that 59% wish to maintain the ban on genetically 
engineered crops.44 A 2021 survey by NatCen Social Research found that 
64% of those who took part were opposed to the cultivation of genetically 
engineered foods.45 
 
British food is associated with high standards but this perception will be 
quickly undermined once people know that new, experimental products of 
genetic engineering are being distributed, unlabelled and without any 
traceability or accountability, throughout our food system. 
 
A distraction from key sustainability issues 
 
Gene editing is promoted with a long list of inflated claims have almost no 
foundation in science. Many of the same claims were made for the first 
generation of GMOs when they emerged in the 1990s and yet these older 
style GMOs have not resulted in higher yields,46,47,48,49 lower pesticide use,50 
better profits for farmers,51 lower seed prices,52 or increased farmer choice of 
seeds.53 GMOs have also failed to ‘feed the world’. Around 40% of GM crops 
are turned into biofuels, while the rest are used as animal feed or as 
ingredients – mostly oils and sugars from corn, soy and cottonseed – for 
unhealthy highly processed human food.54 
 
An understanding of genetics can greatly assist with both plant and animal 
breeding. Nevertheless, it is widely recognised that there are limits to what 
can be achieved solely through genetics in terms of improvement in plant 
variety/performance and in terms of the bigger picture of ‘feeding the world’. 
 
To frame gene editing as an answer to farming’s problems is not just 
unproven and misleading, it distracts attention from meaningful actions which 
are likely to have a greater and more immediate beneficial impact. Instead of 
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deregulating gene editing the government should be addressing the real 
problems, such as soil health and waste in the food system. 
 
Question 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?  
 
There are no agreed scientific criteria to determine whether an organism 
produced by gene editing or another genetic technology could have been 
produced by traditional breeding.  
 
However, in our view, if a developer wished to scientifically determine if a 
gene-edited organism is the same as one produced by traditional breeding, 
they would have to examine the sequence of the entire genome and the 
detailed composition of the gene-edited organism, including the proteins and 
metabolites – as can be revealed in analytical methods known as “omics”.55 
Omics technologies are available and have been recommended for inclusion 
in GMO risk assessments.21  
 
Nevertheless, given the large number of unintended effects from gene-editing 
tools (see our response to question 1, above), even if the intended trait could 
have been produced by traditional breeding, the overall genetic makeup of the 
gene-edited organism and composition will almost certainly not be the same. 
 
Section 3 
 
Question 1 
 
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? 
 
No, non-GM regulations are not sufficient to control the use organisms 
created using genetic engineering techniques, including gene editing. 
Organisms created by genetic engineering are novel, patentable organisms 
created using an ‘inventive step’ that does not occur in nature. As such they 
require separate regulation and monitoring. 
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Existing UK laws will not effectively manage the specific and novel risks of 
gene editing, which arise from the processes by which these organisms are 
made (see above). These risks must be independently assessed prior to 
marketing of the gene-edited product, to protect public health and the 
environment. 
 
The following brief analysis of the existing laws explains why they are not 
adequate to regulate gene-edited foods, crops and livestock.  
 
The Food Safety Act 1990 attempts to ensure food safety by making illegal 
the act of rendering "any food injurious to health” by adding something to it, 
subtracting something from it, or subjecting it to a process or treatment, with 
the intent that it shall be sold for human consumption. It also makes illegal the 
act of selling "food not of the nature or substance or quality demanded.”56  
 
But it is far from clear that a gene-edited food would fall under this description. 
In addition, the law requires the consumer to prove that a certain GM gene-
edited food has injured their health. This would be virtually impossible to 
prove outside of controlled laboratory conditions.  
 
The current UK and EU GMO laws, in contrast, put the onus on the developer 
to prove that their GMO is safe for consumption before it can be approved for 
marketing — a precautionary approach that puts the burden of proof of safety 
on the GMO industry. It is not left to the public to prove that the food is unsafe 
after it’s already out there in the marketplace and the fields, potentially doing 
harm. 
 
The Environmental Protection Act 1990 may not in the future protect the 
environment from effects of GMO releases because the Act is based on the 
EU’s GMO laws,57 which require safety checks on environmental impacts of 
GMOs before marketing, but which the UK government wishes to jettison. 
 
Amendment 275, introduced in the House of Lords in 2020 in a bid to 
deregulate gene editing, contained the demand that the Environmental 
Protection Act 1990 be changed to alter the definition of a GMO.58 Clearly, 
therefore, the public cannot rely on the Act retaining its environmental 
protections regarding GMOs, including gene-edited GMOs. 
 
New plant varieties are required by the Plant Varieties Act 1997 to be shown 
to be distinct, uniform, stable and new.59 But the law contains no requirements 
to show safety for human and animal consumption or for the environment. 
The EU’s GMO laws recognise that GM plants can pose risks to the health of 
consumers and environment and demands that these safety aspects are 
checked prior to marketing.  



	 16	

 
The Novel Foods (England) Regulations 2018 do cover food safety, and any 
novel food needs to be authorized prior to marketing.60 However, these 
regulations are based on EU law (and thus are at risk of being rewritten or 
jettisoned post-Brexit). In addition, it is highly likely that if gene-edited foods, 
crops and livestock are deregulated on the (false) assumption that they could 
arise via conventional breeding, they will not be seen as “novel” and would fall 
outside the remit of these regulations. Finally, these regulations have no 
requirement for the types of tests that could examine the safety aspects of 
gene-edited foods, such as whole genome sequencing, with analysis of all 
genetic errors, and determination of molecular composition by “omics” 
analyses. 
 
In sum, we have no confidence that the existing non-GMO-specific regulations 
will be sufficient to protect health and the environment. 
 
Question 2 
 
Where you have answered no, please describe what additional regulatory or 
non-regulatory measures you think are required, including any changes you 
think need to be made to existing non-GMO legislation. Please explain how 
any additional measures should be triggered. 
 
Assessment of all GMOs (including gene-edited GMOs) should be extended 
to include social, ethical and values-based criteria. This should include 
assessment and justification of social and environmental need, a 
consideration of alternatives, full transparency of the commercial rollout 
pathways, including intellectual property rights, provision for long-term safety 
assessments, the use of whole genome sequencing (using long-read DNA 
sequencing technology) to look for all unintended effects and appropriate 
multi-omics analysis in the case of food and feed, and a provision for post-
release monitoring in the case of releases into open environments. 
 
Citizen panels and assemblies should be involved in the assessment process 
and determination of information dissemination and labelling. 
 
These assessments and processes should become standard and subject to 
well-defined trigger points. 
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