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We are writing on behalf of GM Freeze, Genewatch UK, GMWatch, Beyond GM, EcoNexus, the Soil 
Association, the Organic Research Centre, Organic Farmers & Growers, the Biodynamic Association, the 
Landworkers Alliance, The Kindling Trust, Whole Health Agriculture,  WWOOF UK, the Sustainable Food 
Trust, GM Free Dorset, GM Free Somerset, GM Free Cymru, Genetic Engineering Network, Agri-Activism 
UK, Green Christian, Pro-Natural Food Scotland, SE Essex Organic Gardeners, the Springhead Trust, Shepton 
Farms, The Real Bread Campaign, Bread Matters Ltd and Real Seeds to request that the above application 
to release genetically modified (GM) wheat is refused. 

GM Freeze is the UK umbrella campaign for a responsible, fair and sustainable food system, focused on 
concerns about the use of genetic engineering in food and farming.  
 
GeneWatch UK is a not-for-profit organisation which aims to ensure genetic science and technologies are 
used in the public interest. GMWatch provides the public with the latest news and comment on genetically 
modified (GMO) foods and crops and their associated pesticides. Beyond GM is an initiative educating and 
engaging the public to raise the level of debate around the issues of GMOs and sustainable food production 
in the UK. EcoNexus analyses and reports on new technologies that have the potential for significant 
negative impacts on biodiversity and ecosystems. 
 
The Soil Association is the charity that digs deeper to transform the way we eat, farm and care for the 
natural environment. The Organic Research Centre (ORC) is the UK’s leading independent organic research 
organisation. Organic Farmers & Growers were the first UK organic certification body to be approved by 
the Government and now certify more than half of UK organic land. The Biodynamic Association promotes 
biodynamic methods for healthy farming, forestry and gardening for planet, nature and people.  
 
The Landworkers’ Alliance is a grassroots union representing farmers, growers and land-based workers. 
The Kindling Trust works with communities, farmers, health providers, activists and policymakers to create 
a fairer more sustainable food system for all. Whole Health Agriculture is a community of farmers, health 
professionals and citizens who support and promote those who farm for health and vitality. WWOOF UK is 
a membership charity which connects people wanting to learn about ecological growing and low impact 
lifestyles with sites across the country. The Sustainable Food Trust is a registered charity with a goal of 
promoting food and farming systems that nourish the health of the planet and its people. 
 
GM Free Dorset is a grass roots campaign promoting rural sustainability across the county of Dorset. GM 
Free Somerset is a grass roots campaign supported by individuals, groups, local businesses and charities 
that exist to promote rural sustainability. GM Free Cymru is the community pressure group campaigning to 
keep Wales free of genetically modified crops. Genetic Engineering Network facilitates the exchange of 
information between groups and campaigners. Agri-Activism UK is a network of people who campaign for 
cleaner, healthier and more sustainable agricultural and food systems. 
 
Green Christian are inspired by their faith and work to care for Creation through prayer, living simply, 
public witness, campaigning and mutual encouragement. Pro-Natural Food Scotland work to raise 
awareness about the health benefits of natural foods. SE Essex Organic Gardeners is a local group of 
Garden Organic, supporting and working with the Soil Association and Pesticide Action Network UK. The 
Springhead Trust promotes environmental education, sustainability, organic agriculture and local 
performing arts. 
 
Shepton Farms are organic farmers and fruit growers. The Real Bread Campaign finds and shares ways to 
make bread better for us, better for our communities and better for the planet. Bread Matters Ltd is a 
bread research and training organisation, run by author of Bread Matters. Real Seeds provides open 
pollinated seed appropriate for growers producing vegetables under sustainable low input conditions. 
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We do not believe that this trial should go ahead. The applicant has failed to provide key information; the 
GM plants contain antibiotic resistance genes; there is a risk of escape; and there are significant questions 
about the value of the project to which the proposed trial contributes. In summary, our objection covers 
the following points: 

1. The applicant’s risk assessment is incomplete 
1.1. No explanation has been given for unexpected phenotype changes 
1.2. The application does not include a full molecular characterisation  

 
2. The GM wheat lines contain antibiotic resistance marker genes 

 
3. There is significant potential for damaging escape  

 
4. The proposed trial is unnecessary and will be of no net benefit to society 

4.1. Genetic engineering is neither necessary nor well suited to obtaining elevated micronutrient levels 
in wheat 

4.2. There is no evidence that the GM wheat will improve nutrition in target groups 
4.3. The planned biofortification may cause harm 

 
 

1. THE APPLICANT’S RISK ASSESSMENT IS INCOMPLETE 
 
1.1. No explanation has been given for unexpected phenotype changes 

As noted in Part A1, paragraph 13 of the application, the applicant’s recently concluded (2019 and 2021) UK 
field trials of biofortified wheat carrying the same TaVIT2 transcript that features in this application found a 
10% decrease in grain size. Separately, Australian trials were conducted in 2015-2017 of GM wheat 
featuring the OsNAS2 (nicotianamine synthase 2) gene that has been introduced for this proposed trial. The 
applicant notes (Part A1, paragraph 16) that “a small but consistent reduction in plant height was 
observed” in the Australian trials.  
 
Unexpected phenotype changes like these suggest that the genetic engineering has led to unintended 
changes within the wheat. Such changes could be a result of erroneous genetic alterations, an unexpected 
impact of the introduced trait/s (eg pleiotropic effects), or an unintended effect of the engineering process 
itself – all of which could have significant other impacts. However, the application offers no explanation for 
the unexpected phenotype changes and does not reference any relevant publicly available data. It is 
irresponsible to allow further experiments to be carried out in an open field without a greater 
understanding of the cause of these changes. 
 

1.2. The application does not include a full molecular characterisation  

In responding to the applicant’s 2019 application, 19/R52/02 we highlighted concerns about the absence of 
a full molecular characterisation1, noting:    
 

It is now widely established that genetic modification is an inherently unpredictable process that is 
associated with unintended effects at the genetic, epigenetic and cellular level. These unintended 
effects may go on to have negative agronomic, environmental and health implications, as 
demonstrated in other GM crop varieties2,3.   
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The use of the vector Agrobacterium tumefaciens has been shown to induce genetic deletions, 
insertions, chromosomal rearrangements, translocations, scrambling of sequences and epigenetic 
perturbations4. Similarly, the cauliflower mosaic virus 35S promoter has been linked to increased 
potential for genetic rearrangements5 and analysis of the nos 3’ terminator in transgenic plants has 
shown that it does not reliably terminate transcription, leading to the generation of novel RNA 
variants6. The applicant does not mention any assessment for genetic rearrangements as observed 
in other GM varieties7, or for the absence of novel RNA variants, highlighting a lack of 
characterisation of the wheat plants. 
 

Once again, the applicant has not performed basic analysis of the introduced DNA or of the integrity of the 
flanking genomic DNA regions surrounding the transgenic insertions. No wider characterisation of the 
genome has been performed and no data is presented or cited to confirm the levels of expression of the 
transgenes.  
 
We note that the Advisory Committee on Releases to the Environment (ACRE)’s advice to Ministers on the 
applicant’s previous application (19/R52/02)8 stated that molecular characterisations “are not required in 
applications for small trial releases of GM plants unless they are needed to inform the risk assessment”. 
Given the observed – but unexplained – unexpected phenotype changes (1.1, above); the public funding 
that supports the research; and the applicant’s clear intention to create a viable product for future entry 
into the food chain, this response is inadequate. The committee is tasked with protecting public health and 
the natural environment and must surely recognise the importance of identifying potential harms as early 
as possible in the development of future crops and foodstuff. It should, therefore, demand a full molecular 
characterisation of the GM plants before considering whether or not to recommend consent for this trial. 
 
 
2 THE GM WHEAT LINES CONTAIN ANTIBIOTIC RESISTANCE MARKER GENES 
 
Part A1, paragraph 22 of the application states that “The plasmid used possesses two antibiotic resistance 
genes (nptI and Hyg) and we have assumed that these are integrated into the plant genomic DNA along 
with the genes of interest. These elements may increase the rates of horizontal gene transfer and 
establishment in soil bacteria because they provide a theoretical mechanism for homologous 
recombination and selection (if appropriate antibiotics are present).”  
 
We request that our response to the applicant’s 2019 application9 and previous wheat trials (referenced 
therein) which also contained the nptI gene is taken into account. Once again, the applicant has not 
considered the findings by Chinese researchers that synthetic antibiotic-resistance genes were found in 
microorganisms in Chinese rivers, apparently from plasmids in lab-waste10.  
 
We note ACRE’s view, expressed in the committee’s advice on the applicant’s previous application for a 
similar GM wheat field trial(19/R52/01)11 that UK regulations on the management of laboratory waste 
make the Chinese research irrelevant. However, we respectfully remind ACRE that our purpose in 
highlighting this research was – and remains – to highlight the key learning that antibiotic resistance marker 
genes can persist in environments and be taken up into organisms, even when no selection pressure is 
applied.  
 
The devastating health, social and economic impacts of the COVID 19 pandemic have highlighted the 
vulnerability of both human beings and the communities we have created to the spread of infectious 
disease. The rise of antibiotic resistant infections is recognised as a key concern by the general public, 
learned organisations such as the European Medicines Agency (EMA)12 and civil society, where over 500 
organisations are represented in the Alliance to Save our Antibiotics13.   
 
  



Page 5 

 
GM Freeze, c/o 80 Cyprus Street, Stretford, Manchester, M32 8BE 

Tel: 0845 217 8992 Email: liz@gmfreeze.org Web: www.gmfreeze.org Twitter: @GMFreeze  
 
 

Indeed, in 2019, the UK government published a 20-year vision and 5-year national action plan14 to prevent 
further antimicrobial resistance (AMR). The vision calls tackling antimicrobial resistance a “global priority”, 
while the 5-year plan includes the reduction of antimicrobials in agriculture15. Agricultural use of 
antimicrobials is currently restricted to livestock so antibiotic resistance marker genes in GM plants 
represent a new and additional pathway for pathogenic acquisition of antibiotic resistance. This pathway 
adds a new threat to the continued efficacy of antibiotics in human and animal medicine. 
 
In this context, it is shocking that the applicant’s webpage FAQs: Planned field trial of high-iron wheat16 
glosses over the risks of including antibiotic resistance marker genes, stating that “additional pieces of DNA 
were added to help the insertion of the DNA and to select for plants with the insertion” but without stating 
that one of the functions of this “additional DNA” is to confer resistance to medically significant antibiotics. 
This is, at best, disingenuous, given the same page describes other inserted transgenes in some technical 
detail.  The applicant goes on to state that “These extra pieces can be removed later” which begs the 
question why they have not done so before seeking consent for release into an open field.  
 
Given the possibility of escape (see 3, below), the inclusion of antibiotic marker genes in this trial is 
irresponsible and the application should be refused. 
 
 
3 THERE IS SIGNIFICANT POTENTIAL FOR DAMAGING ESCAPE  
 
As we have detailed in previous objections to UK GMO wheat trials17, wheat has escaped from field trials in 
the USA on three separate occasions18 19. The discovery of the GM wheat, between eight and 15 years after 
the conclusion of the GM field trials from which it escaped, prompted some countries to halt purchasing of 
US wheat20 and led to market concerns for US farmers and traders. Investigations by APHIS (United States 
Department of Agriculture – Animal and Plant Health Inspection Service)21 failed to find the route of 
contamination in any of these cases. 
 
As we stated in our previous objections: 
 

“Together, these incidents present a worrying picture of how easy it is for GM wheat to escape from 
field trials and remain a GM contamination threat for many years. The uptake and expression of 
trialled GM traits in other wheat varieties suggests that pollen escaped from the trials. The 
timelines show that GM wheat trial escapees can remain either undetected or dormant for over 10 
years. The impact of these incidents on US wheat trading demonstrates a considerable risk to UK 
farmers and processors in the event of any escape from the proposed trial. 
 
“As the routes of contamination from the US trials are not apparent, it is not possible to suggest 
mitigation measures that could have prevented the escapes. As a result, open-air field trials of GM 
wheat should not proceed. 
 

We note that ACRE, in its advice on a recent GM Wheat field trial application (21/R52/01)22, dismisses the 
relevance of the US experience because trials there were more numerous and on a larger scale than each of 
the individual applications made in the UK. If consent is given, this will be the fifth GM wheat field trial 
conducted in the UK in recent years, all located in the South and East of England. It will bring the total 
number of trial seasons for which consent has been given to 16. This trial should not be approved until 
ACRE has considered the cumulative risk of escape from numerous GM wheat field trials running within 
relatively close proximity to each other and within the most significant wheat-growing areas of the UK.  
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4 THE PROPOSED TRIAL IS UNNECESSARY AND WILL BE OF NO NET BENEFIT TO SOCIETY  
 
4.1 Genetic engineering is neither necessary nor well suited to obtaining elevated micronutrient 
levels in wheat 
 
We detailed in response to the applicant’s linked 2019 field trial application (19/R52/02)23 the evidence 
suggesting that reduced mineral nutrient levels in wheat is associated with breeding for high yield during 
the Green Revolution in the last half of the 20th century24 and that GM approaches are not well suited to 
solving this problem:  
 

“Modern varieties of wheat contain low levels of iron (and zinc), with narrow genetic variation for 
micronutrient concentrations25. In contrast many wild species and traditional varieties (landraces) of 
wheat contain appreciable levels of iron (and other micronutrients)26. This suggests that the current 
low level of iron in much of the wheat consumed is the result of breeding programmes that have 
focussed on other factors, such as yield, at the expense of the quality of the resulting grain. Indeed, 
the loss of mineral nutrients from wheat appears to be associated with breeding for high yield 
during the Green Revolution in the last half of the 20th century27. 
 
Meanwhile, there is intense research28 ongoing, using advanced conventional breeding to raise 
levels of iron and other micronutrients in modern, high yielding varieties of wheat. Hundreds of wild 
or landrace varieties of wheat have been scanned for genomic markers (regions of DNA) associated 
with high levels of micronutrients29. The identified genomic regions can be incorporated into 
modern varieties of wheat using methods such as marker assisted selection and genomic selection. 
These advanced breeding methods rely on conventional breeding processes but track the DNA 
region of interest to ensure it is present in the offspring30. Such advanced conventional breeding 
methods have already been successful in raising zinc levels in high yielding wheat varieties by 30-
40% and there have been promising results for iron31.  
 
The uptake of micronutrients such as zinc and iron tend to be controlled by multiple genes32. Such 
traits are far more suited to advanced conventional breeding methods, which can introduce several 
genes at once (via conventional breeding), rather than genetic engineering, which tends to focus 
more on the overexpression of a single gene (for example, the TaVIT2 gene in this application). In 
addition, it is possible to target the endosperm (the inner wheat grain used for white flour) using 
such approaches33. Hence, conventional breeding approaches are likely to be far more successful in 
elevating iron levels in wheat than the GM approach employed in this application, without giving 
rise to food and environmental safety concerns. 
 

Indeed, the applicant’s decision to pursue a new trial when their previous consent (19/R52/02) still has a 
year to run would suggest that they are experiencing first-hand the limitations of their approach. 
Unfortunately, adding a second gene – especially where the applicant has failed to provide evidence of 
efficacy (4.2, below) – is unlikely to make a meaningful difference. 
 
Meanwhile, broader questions have been raised about the impact of industrialised farming practices. For 
example, an article published in 2020 by Rothamsted Research34 highlighted the impact of economic factors 
in the decline of iron and zinc concentrations in modern wheat varieties, acknowledging the proposal that 
“what we need is a system where farmers should be paid for nutrient yield rather than just mass”.  
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4.2 There is no evidence that the GM wheat will improve nutrition in target groups 
 
The applicant states (Part A1, paragraph 13) that the modifications result in “>2- fold iron in the white flour 
fraction, increased zinc in white flour and bran fractions, and up to 10-fold more nicotianamine”. However, 
they have not presented any data or referenced any published peer-reviewed literature to confirm this 
claim and have not provided even their own figures for the claimed increase in zinc content observed in 
white flour produced from laboratory or greenhouse cultivation of the GM wheat. They have also failed to 
provide data on the levels of iron in wholewheat or cooked food. As the implied destination for any future 
end product is industrially produced white bread, such data should include an analysis of nutrient levels 
following a typical commercial breadmaking process such as the Chorleywood or Activated Dough 
Development systems.  
 
Similarly, the applicant claims increased bioavailability of the target nutrients as key aim of the project but 
has not provided any evaluation of the effectiveness of the genetic modifications in in achieving this aim. 
Part A1, paragraph 15b describes a 5-15-fold increase in expression of the TaVIT2 transcripts and “highly 
abundant” OsNAS2 transcripts but offers no explanation or evidence on how this translates to increased 
bioavailability of iron and zinc. As with their previous linked trial (19/R52/02) the bioavailability of iron in a 
cooked, final product remains unknown35.  
 
The comments we made in response to the applicant’s linked 2019 field trial application (19/R52/02)36 
regarding the wider implications of improving the micronutrient profile of white flour apply equally to this 
proposed field trial:  
 

“This project focuses on increasing iron [and zinc] in the endosperm but the promotion of white flour 
to tackle iron [and/or zinc] deficiency would undermine community understanding and acceptance 
of core health messages. Rather than creating iron-rich white sliced bread and doughnuts, efforts 
should focus on continued promotion of the importance of consuming wholegrains as well as 
research to understand barriers to maintaining a healthy diet. Consuming a varied diet that 
combines micronutrients with fibre, protein and a healthy balance of complex carbohydrates and 
fats is key to good health as it not only achieves optimum nutrition but also supports a healthy gut 
microbiome37.” 
 

Published NHS advice states that “You should be able to get all the zinc you need by eating a varied and 
balanced diet” 38 and, similarly, that “You should be able to get all the iron you need from your daily diet”39. 
A key barrier to achieving good nutrition is not just the widespread use of refined white flour but also the 
“no time” fermentation systems (for example the Chorleywood Breadmaking Process) favoured in 
industrial food production. Fermentation, especially with sourdough microorganisms, allows for the natural 
breakdown of phytate, reducing its chelating effect to increase iron bioavailability40 as well as improving 
digestibility and contributing to a healthy gut microbiome. Rather than manipulating the genome of a 
staple crop in the hope of achieving a marginal improvement in the nutritional content of industrial white 
bread, the applicants – and the public funding they receive – would be better focused on addressing the 
systemic problems that prevent the widespread availability and consumption of “real” bread.   
 
Considering the potential distribution of the proposed future GM crop in the global south, we highlight 
further comments we made in response to the applicant’s linked 2019 field trial application (19/R52/02)41: 

 
“It is also important to consider that iron requirements differ between populations42. Employing GM 
crops to address global iron deficiency is arguably a reductionist and simplistic approach to a 
problem that should be tackled holistically. Addressing micronutrient deficiency by identifying 
barriers to a culturally relevant healthy diet and gaining a deeper understanding of local needs will 
bring significantly broader and more long-lasting benefits than introducing a GM biofortified crop.” 
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4.3 The planned biofortification may cause harm 
As noted in our response to the applicant’s linked 2019 field trial application (19/R52/02)43, biofortification 
carries significant risks, particularly when applied to a staple foodstuff such as wheat.  
 

Toxic elements including cadmium and lead enter plant cells largely via the same pathways that are 
responsible for the uptake of essential metals such as iron. It is appropriate, therefore, to be 
concerned about the possibility that biofortification by genetic modification could lead to increased 
levels of toxic heavy metals and associated adverse health effects.  
 

Despite their own study observing a significant increase in cadmium in lines that contained over 20 copies 
of the transgene44, the applicant has not provided any data on levels of toxic elements present in the wheat 
grown in that trial (19/R52/02) or this new crop. They also make no indication that this issue, which is vital 
to the safety and viability of any future crop developed as a result of the proposed trial, will be assessed as 
part of this experimental programme.   
 
Similarly, the applicant demonstrates no understanding of the harm caused by excessive iron uptake, which 
can lead to abdominal problems, nausea and intestinal damage.  Sufferers of haemochromatosis - a 
hereditary condition, which the NHS notes as being particularly common in Ireland, Scotland and Wales45 - 
are particularly vulnerable. There is currently no cure for haemochromatosis which causes damage to the 
liver, joints, pancreas and heart through the build-up of iron. Published NHS guidance states that patients 
with this condition will “usually be advised to avoid breakfast cereals containing added iron”46 so it can be 
assumed that they would also need to avoid biofortified wheat products.  
 
As the applicant has not provided meaningful data on the bioavailability of either iron or zinc in finished 
food products made from the GM plants included in the proposed trial, it is not possible to predict whether 
their release – through accidental escape from this trial, or future roll-out of a commercial crop based on 
these experiments – will contribute to addressing nutrient deficiency or lead to excessive uptake, 
particularly in vulnerable groups. The trial should not proceed until such data has been gathered through 
contained use studies.  
 
 
The proposed trial represents an unacceptable risk to our farms and our food. Any future cultivation of the 
crops in the proposed trial is unlikely to achieve the desired improvements in nutrition and risks causing 
significant harm. We request, therefore, that the Minister denies consent and prevents this open-air field 
trial going ahead. 
 
Yours faithfully 
 
 

Liz O’Neill  
Director  
GM Freeze 
 
 

Dr Helen Wallace 
Director  
GeneWatch UK 

Claire Robinson  
Editor  
GMWatch 

Pat Thomas  
Director  
Beyond GM 

Dr Ricarda Steinbrecher 
Co-Director 
EcoNexus 

Joanna Lewis  
Director of Policy and 
Strategy  
The Soil Association 
 

Dr Will Simonson  
Head of Research  
The Organic Research 
Centre 

Roger Kerr  
Chief Executive  
Organic Farmers & 
Growers CIC 
 
 

Gabriel Kaye  
Executive Director  
Biodynamic Association 

Jyoti Fernandes MBE 
Chair  
Landworkers’ Alliance 

Helen Woodcock 
Director  
The Kindling Trust 

Lawrence Woodward OBE  
Chair 
Whole Health Agriculture 
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Scarlett Penn 
Chief Executive 
WWOOF UK 
 

Patrick Holden 
Executive Director 
Sustainable Food 
Trust 
 
 

Lee Smith  
Spokesperson  
GM Free Dorset 

Jane O’Meara 
Spokesperson  
GM Free Somerset 

Brian John  
Co-Founder 
GM Free Cymru 
 

Jim McNulty 
Co-Founder 
Genetic Engineering 
Network 
 
 

Gerald Miles 
Co-founder 
Agri-Activism UK 

Deborah Tomkins  
Co-Chair 
Green Christian 

Joanna Clarke 
Chairperson 
Pro-Natural Food 
Scotland 
 

Carole Shorney 
Secretary  
SE Essex Organic 
Gardeners 
 
 

Edward Parker 
Executive Director 
Springhead Trust  

Oliver Dowding 
Managing Director 
Shepton Farms Ltd 

Chris Young  
Coordinator 
Real Bread Campaign 

Andrew Whitley 
Managing Director 
Bread Matters Ltd 
 

Kate McEvoy and Ben Gabel 
Directors 
Real Seeds 
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