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About:

Maize DP4114 x MON89034 x MON87411 x DAS-40278-9 and its sub-combinations
First:

(News from 2021) Mexico to replace 16 million tonnes of gm corn by native variaties and ban
the toxic herbicide glyphosate.

“The federal government will go ahead with its plan to stop importing genetically modified
(GM) corn and replace it with homegrown maize, according to Deputy Agriculture Minister
Suérez.

The official also told the news agency Reuters that the government is sticking to its plan to ban
glyphosate, a controversial herbicide.”

https://mexiconewsdaily.com/news/mexico-proceeds-with-plan-to-replace-16mn-tonnes-of-gm-
corn-with-homegrown-variety/

In addition to banning Monsanto/Bayer’s cancer-causing Roundup herbicide by 2024, Mexico is
now pledging to rid the country of GMO corn by the same date.

To do so, it plans to gradually replace 16 million tons in annual imports of GMO corn from the
United States with ancient, indigenous varieties.

https://returntonow.net/2021/11/07/mexico-replaces-16-million-tons-of-gmo-corn-with-native-
varieties/

“The Mexican Society of Organic Producers called the move a victory. The group blames GMO
crops for contaminating the native, ancient varieties of corn while saying that the widespread use



of dangerous pesticides endangers the health of both producers and consumers while
undermining biodiversity.”

https://www.agrinews-pubs.com/business/2021/01/18/mexico-bans-gmo-corn-2024-deadline-
includes-elimination-of-glyphosate-herbicide/

A question:

How long will it take before this will happen in every country and with every GM crop when
Roundup is forbidden?

We, the GMO-free Citizens and Stichting Ekopark in Lelystad, The Netherlands, do not want to
eat this genetically modified maize. And we don't want you to market this on the EU. (Under
Regulation (EC) No 1829/2003 (application EFSA-GMO-RX-026/2.)

When you approve this, which we will regret, we want every final product to be labelled as
GMO, even if you can no longer detect it in a final product.

Our conclusion: Poison stacked with poison.
Below some examples.

We read: “The four-event stack maize was produced by conventional crossing to combine four
single maize events: DP4114 expressing CrylF to confer resistance to lepidopteran pests,
Cry34Ab1 and Cry35Ab1 to confer resistance to coleopteran pests, and PAT providing
resistance to glufosinate-ammonium containing herbicides; MON 810 expressing CrylAb to
confer resistance to lepidopteran pests; MIR604 expressing mCry3A to confer resistance to
coleopteran pests and PMI as selectable marker; and NK603 expressing CP4 EPSPS and CP4
EPSPS L214P to confer tolerance to glyphosate-containing herbicides.” Source: EFSA.

About MON89034

MONB89034 (GM maize) causes disease in rats 2018. GMWatch

What’s in MON89034 maize?

"MONS89034, marketed as YieldGard™ VT Pro™, is a Monsanto GM maize that expresses its
own Bt toxin insecticides. MON89034 maize contains a unique mix of insecticidal proteins
called Bt toxins. The plants produce a synthetic Bt toxin, Cry1lA.105 — a combination of Bt
toxins called CrylAc/CrylAb and CrylF. There is no natural form of this combined protein, so
safety cannot be concluded by comparison with natural Bt toxins used previously."

More

Source GMWatch. Gentech maize approved in the EU causes diseases in rats.



https://www.gmwatch.org/en/106-news/latest-news/18120-gm-maize-approved-in-the-eu-
caused-kidney-disease-and-bladder-stones-in-rats

About: DP4114

GMO Bt crops on the chopping block due to insect resistance

Published: 30 September 2020

Quote: “EPA proposes phasing out dozens of Bt corn and cotton products

There is now just ONE Bt trait left on the market without documented insect resistance.

Even the claim that Bt seeds reduced insecticide use pre-resistance was questionable, as Bt seeds
are mostly treated with neonicotinoid insecticides — neonic seed treatments rose in parallel with

Bt crops.”

https://www.gmwatch.org/en/main-menu/news-menu-title/archive/100-2020/19542-gmo-bt-
crops-on-the-chopping-block-due-to-insect-resistance

About MIR604

Coalition demands ban on Bt cowpea in Nigeria and neighbour West African countries
Published: 09 March 2022

Quote: "Cry1lAb has been shown by scientists to be toxic to human and animal liver cells, and
also alters the immune system. The use of this transgene was banned in South Africa, where the

cultivation of genetically modified maize led to enormous pest resistance and infestation."

https://www.gmwatch.org/en/106-news/latest-news/20003-coalition-demands-ban-on-bt-
cowpea-in-nigeria-and-neighbour-west-african-countries

About: NK603

Republished study: long-term toxicity of a Roundup herbicide and a Roundup-tolerant
genetically modified maize

* Gilles-Eric Séralini,
* Emilie Clair,
* Robin Mesnage,

* Steeve Gress,



* Nicolas Defarge,

» Manuela Malatesta,

* Didier Hennequin &

* Joél Spiroux de Vendomois

Environmental Sciences Europe volume 26, Article number: 14 (2014)

Abstract, quotes

Background

“The health effects of a Roundup-tolerant NK603 genetically modified (GM) maize.

Results

Biochemical analyses confirmed very significant chronic kidney deficiencies, for all treatments
and both sexes; 76% of the altered parameters were kidney-related. In treated males, liver
congestions and necrosis were 2.5 to 5.5 times higher. Marked and severe nephropathies were
also generally 1.3 to 2.3 times greater. In females, all treatment groups showed a two- to
threefold increase in mortality, and deaths were earlier.*

GMWatch: “Glyphosate exposure during pregnancy is linked to lower birth weights for babies, a
new study of pregnant women has found. Lower birth weights are linked to many health
problems later in life, from diabetes to heart problems.”

Glyphosate exposure in pregnancy linked to lower birth weights (gmwatch.org)

Caroline Cox, Northwest Coalition for Alternatives to Pesticides (NCAP) verzamelde een aantal
Round-UP problemen:

“Glyphosate can be persistent, can drift, is acutely toxic to humans, has shown a wide spectrum
of chronic toxicity in laboratory tests, is hazardous to eurthworms, reduces nitrogen fixation,
Roundup contains toxic trade secret ingredients, kills beneficial insects, inhibits mycorrhizal
fungi, can increase the spread or severity of plant diseases”.

Also read: GMO_Myths-and-Facts.pdf (gmwatch.org)

DP4114

About GLA. Reprinted with permission.

"Research by Hoechst (Dr. Arno Schulz) on the substrates of Phosphinothricin
acetyltransferase(PAT)."



Amsterdam, November 7, 1999. J. van der Meulen, L. Eijsten Quote
GLA and glyphosate.

In 1987, the following article was published: Thomson, C. J. et al., ‘Characterisation of the
herbicide-resistance gene bar from S.hygroscopicus’, EMBO Journal Vol. 6 No 9, pages 2519-
23. It described how phosphinothricin-acetyltransferase also has glutamic acid as a substrate, by
mixing the two substances and demonstrating the reaction product. Hoechst contested this in a
report (93-01) by Dr Arno Schulz: ‘L-phosphinothricin N acetyltransferase biochemical
characterisation’. Glufosinate had been exposed, TOGETHER with a seriously excessive amount
of glutamic acid (and other amino acids) to the effects of the acetyltransferase. Schulz had been
unable to demonstrate ANY reaction product with glutamic acid and thus concluded that
glutamic acid was not a substrate.

THIS IS INCORRECT AND HIGHLY MISLEADING because ¢ in situations in which the
acetyltransferase (present in the modified plant) could have a toxic effect, as in our
gastrointestinal tract, large quantities of glufosinate are not simultaneously present (see
Thomson). Unbelievable! ¢ it is only logical that, under Schulz’s test conditions, the
acetyltransferase would acetylate the glufosinate using not only the added acetyl source but also
acetylated glutamine acid as an acetyl source (because the transferase has a higher affinity for
glufosinate). In a MIXTURE a reaction product will be produced only with the substrate for
which it has the highest affinity.

A VERY MISLEADING REPORT. We object to the development of a GMO containing this
gene product.

1. According to Hoechst, it is not teratogenic. E. Ebert et al.: ‘Summary of safety evaluation
toxicity studies of glufosinate ammonium’, 1989/1990. Defects found in rabbit progeny were
brushed under the carpet by Hoechst, which claimed that they were the result of ‘maternal
toxicity’!! The toxic effect on the mother was claimed to prevent her giving birth to healthy

progeny.

We believe they are playing fast and loose with the words they use. We would put forward
instead the research data of Tomoko Fujii et al., from 1996: ‘Alterations in the Response to
Kainic Acid in Rats Exposed to Glufosinate Ammonium, a Herbicide, during Infantile Period’, a
study sponsored by the Japanese Ministry of Education, Science, Sports and Culture.

‘Exposure to GLA, even in low doses (1 mg/kg) during Infantile Period in the rat, induces
alterations in the kainic receptor in the brain’.

T. Watanabe, 1996: ‘Apoptose induced by GLA in the neuroepithelium of developing mouse
embryos in culture’. Programmed cell death as a result of the secretion of substances which
destroy the cell from within; this ‘suicide’ is regulated by a suicide gene which appears to be
activated by GLA. T. Watanabe et al., 1997: ‘Developmental and dysmorphogenic effects of
GLA in mouse embryos in culture’.



Deformities.
2. It is not considered to be sensitising.

Ms L. Eijsten discovered for herself the exact opposite of GLA’s ‘non-sensitising properties’,
something she has reported previously. In 1992, she — and her dog — became sensitised: a parks
department employee carried on spraying the edges of the grass in a park, where she was sitting
reading on a bench, with Finale SL 14. Nothing apparently amiss.

However, a year later she was walking her dog by grass which had shortly before been sprayed
with the same herbicide and promptly, seven hours later, her legs were covered in eczema. She
walked the same route the next day, this time in a sleeveless blouse, and within no time her arms
and face were also covered in eczema (the dog too had red patches on its stomach).

She has reported on this many times already. The serious thing is, however, that every attempt is
made to brush these facts under the carpet, arguing that her symptoms were caused by a food
allergy (letter of 10 June 1996 from Mr Top / Ms Terpstra at the Netherlands Ministry of Health,
Welfare and Sport (VWS); a very scientific communication.)

The photograph sent showed clearly that the eczema was on unprotected parts of Ms Eijsten’s
body. And there was no eczema on the back of her hands — logically, because she had washed
her hands after the contact. A dermatologist carried out tests involving patches with Vaseline to
which the herbicide had been added.

This meant that a hydrophilic substances was being tested using a hydrophobic substance. It was
logical that no effect should be visible after the test. The dermatologist carried out tests in the
same way three times, despite Ms Eijsten’s request that a hydrophilic substances, such as lanolin,
be used, or that the herbicide be tested on her skin by itself.

His argument was that he always worked that way, thus making his incompetence clear. He had
previously told her that he did not know the herbicide in question and had asked her to bring
some with her. That was strange, because Finale had already been in use for some 20 years.

This was also why she collected various articles about Finale and showed the dermatologist an
American book describing methods for demonstrating sensitisation. EU LEGISLATION
prescribes many methods for demonstrating sensitisation. Ms Eijsten constantly wondered why
the dermatologist did not want to carry out any different tests. She found this all very improper.
If all dermatologists in the Netherlands took the same approach as ‘her dermatologist’, no cases
of eczema resulting from GLA would ever be found!

Why should the correct tests not be done? We believe that everything possible is being done to
cover up the harmful effects of GLA. The annual report of the organisation Consument en
Biotechnologie for 1996/1997 reported that Fujii’s 1996 report stated that high doses had been
found to cause brain damage.



And it should be noted that it was Ms Eijsten who sent the report in question to Consument en
Biotechnologie, at their request. The report concerned precisely the fact that the work had been
done using very small doses (1 mg/kg). When she complained, they promised to correct the
errors.

Recently she was informed that no correction is to be made. No reason was given. This twisting
of the truth is an example of false lobbying. We believe that the above information on
sensitisation has to be communicated once again, against the background of the dangers which
arise when herbicides are sprayed and as a result of drift when herbicide resistant crops are
cultivated, be it on a large or a small scale. Murphy’s law.

Extract from: Onderzoek van Hoechst (dr. Arno Schulz) betreffende de substraten van
Phosphinothricinacetyltransferase(PAT). — Gentechvrij by J. van der Meulen, L. Eijsten

Exposure to GLA, even in low doses (1 mg/kg) during Infantile Period in the rat, induces
alterations in the kainic receptor in the brain.

https://www.researchgate.net/publication/244754595 Alterations_in_the_Response_to_Kainic_
Acid_in_Rats Exposed_to_Glufosinate_ Ammonium_a_Herbicide_during_Infantile_Period

T. Watanabe. 1996

“Apoptose induced by GLA in the neuroepithelium of developing mouse embryos in culture.
Programmed cell death by secretion of substances that destroy the cell internally; this suicide is
regulated by a suicide gene, which is apparently clicked on by GLA.

T. Watanabe et al. 1997.

“Developmental and Dysmorphogenic Effects of GLA in mouse Embryos in culture”.
Malformations..

We read: 22 FEBRUARY 2007

Hungary may refuse transgenic maize on its territory.

The EU has decided that Hungary can refuse transgenic maize on its territory.
Specifically, it concerned Monsanto's genetically modified maize (Mon810).

Scientific data, published by Austrian and Hungarian scientists, show that GMO maize does
indeed have a negative effect on plants and animals.stop

GMWatch: “GM soy is one of the most widely grown GM crops in the world and accounts for
over 90% of US-grown soy. It is engineered to survive being sprayed with toxic glyphosate
weedkiller.



GM soy injures the pancreas, rat feeding study shows (gmwatch.org)
https://gmwatch.org/en/106-news/latest-news/20129

The study:
Pancreatic response of rats fed genetically modified soybean.

Javier A. Magafia-Gomez, Guillermo Lopez Cervantes, Gloria Yepiz-Plascencia and Ana M.
Calderdn de la Barca

J. Appl. Toxicol. 2008;28:217-226

https://www.academia.edu/35754035/Pancreatic_response_of rats fed genetically_modified_so
ybean

Maize DP4114 x MON89034 x MON87411 x DAS-40278-9
and its sub-combinations

Organisation: Testbiotech e.V. - Institute for Independent Impact Assessment of
Biotechnology

Country: Germany

Type: Non Profit Organisation

Comments:
Introduction

The GMO Panel assessed the four-event stacked maize DP4114 x MON 89034 x MON87411

x DAS-40278-9, which is derived from crossing four genetically engineered maize events
(EFSA, 2022a). The maize contains genes conferring resistance to four herbicides and produces
six insecticidal proteins.

* DP4114 expressing Cry1F insecticide with toxicity against lepidoptera, Cry34Abl and
Cry35ADb1 insecticide with toxicity against coleoptera and PAT protein to confer resistance to
glufosinate-ammonium-containing herbicides;



* MON 89034 expressing Cryl A.105 and Cry2Ab2 insecticidal proteins with toxicity against
lepidoptera;

* MON 87411 expressing the Cry3Bbl insecticide with toxicity against coleoptera and the
DvSnf7 dsRNA insecticide with toxicity against coleoptera and the CP4 EPSPS protein
resistance to glyphosate containing herbicides;

» DAS-40278-9 expressing the aryloxyalkanoate dioxygenase 1 (AAD-1) protein for resistance
to 2,4-D and aryloxyphenoxypropionates (AOPP) herbicides such as quizalofop.

Consequently, the stacked maize produces six insecticides (Cry34Abl and Cry35Abl1,
CrylA.105, Cry2Ab2, Cry3Bbl and the DvSnf7 dsRNA) and is resistant to four groups of
complementary herbicides (glyphosate, glufosinate, AOPP and 2,4-D-containing herbicides).

1. Systematic literature review

A systematic review as referred to in Regulation (EU) No 503/2013 was not provided by the
applicant. Based on preliminary information, the GMO Panel agreed that there is only limited
value in undertaking a systematic review (EFSA, 2022a). This is not acceptable. The applicant
should have conducted a review including data on each of the toxins produced in the plants, as
well as data on all transgenic plants inheriting one or more of the events as combined in the
stacked maize.

2. Molecular characterisation

The process of genetic engineering involved several deletions and insertions in the parental
maize plants. Whole genome sequencing should have been used to identify unintended genetic
changes, such as additional insertions of gene fragments or recombinatorial effects due to the
crossings. In order to assess the sequences encoding the newly expressed proteins or any other
open reading frames (ORFs) present within the insert and spanning the junction sites, it was
assumed that the proteins that might emerge from these DNA sequences would raise no safety
issues; and, therefore, no detailed investigations were carried out in this regard. Furthermore,
other gene products, such as unintentionally produced ncRNA (non-coding RNA) from
additional open reading frames, were not assessed. Thus, uncertainties remain about other
biologically active substances resulting from the method of genetic engineering and the newly
introduced gene constructs.

Previous research indicated that expression of Cry1A.105, Cry2Ab2 and EPSPS proteins in
genetically engineered maize can induce changes in the overall proteome of the respective GM
maize line, with impacts on associated endogenous metabolic pathways (Agapito-Tenfen et al.,
2014). These transgenes are also present in the stacked maize. Thus, robust data should have
been presented to assess whether metabolic changes with relevance to biosafety occur in the
stacked maize. Further, Mesnage et al (2016) demonstrated alteration in stress-related metabolic
pathways for NK603, which were, amongst others, accompanied by increased levels of
polyamines. The authors stated that polyamines can provoke toxicological effect on their own or
potentiate adverse effects of histamine.



Environmental stress can cause unexpected patterns of expression in the newly introduced DNA
(see, for example, Trtikova et al., 2015). More specifically, Fang et al. (2018) showed that stress
responses especially can lead to unexpected changes in plant metabolism, if they inherit
additional EPSPS enzymes. However, the expression of the additional enzymes was only
measured under field conditions in the US for one year. It is unclear, to which extent specific
environmental conditions will influence the overall concentration of the enzymes in the plants.
The plants should have been subjected to a much broader range of defined environmental
conditions and stressors to gather reliable data on gene expression and functional genetic
stability.

Due to increased weed pressure, it has to be expected that these plants can and will be exposed to
high and also repeated dosages of glyphosate alone and / or in combination with the other
complementary herbicides. Higher applications of herbicides will not only lead to a higher
burden of residues in the harvest, but may also influence the expression of the transgenes or
other genome activities in the plants. This aspect was completely ignored in risk assessment even
though compositional changes were most noticeable after treatment with complementary
herbicides; this supports the premise that a potential unexpected aggregation of herbicides
increases the impact of genetic modification on plant metabolism (see also comments form the
Experts of Member States, EFSA, 2022b).

EFSA should have requested that the applicant submit data from field trials with the highest
dosage of the complementary herbicides that can be tolerated by the plants, also including
repeated spraying and the application of each of the relevant herbicides alone and in
combination. The material derived from those plants should have been assessed by using
‘Omics’ techniques to investigate changes in the gene activity of the transgene, as well as the
natural genome of the plants.

Data on herbicide application rates and their impact on gene expression

From the available information, it appears that the complementary herbicides were only applied
in combination, and only sprayed once. Nevertheless, EFSA is of the opinion that the design of
the field trials is in accordance with the expected agricultural practices. To justify this opinion,
EFSA should have presented more detailed reasoning. Furthermore, data for both the treated and
untreated plants should be presented in the Annex.

Current EFSA practices are such that it is not possible to access the original data submitted by
the companies within the period of consultation. Therefore, the opinion has to provide all the
data necessary to allow other experts to conclude whether the provisions of GMO regulation are
fulfilled.

In light of the information available, we assume that the application and the data provided do not
sufficiently represent the agricultural practices, which could include the use of single herbicide
applications, higher dosages and repeated spraying.

Therefore, EFSA should have requested the applicant to submit data from field trials that
included all the relevant agricultural practices, all active ingredients, all dosages and all



combinations of the complementary herbicides that might be used in the agricultural practice of
the GE maize producing countries. Without these data, no reliable conclusion can be drawn as
requested in Implementing Regulation 503/2013 (in particular for herbicide tolerant GE plants)
to assess whether anticipated agricultural practices influence the expression of the studied
endpoints (see also Miyazaki et al., 2019).

Consequently, the GE maize plants tested in field trials do not sufficiently represent the products
intended for import. The data presented by the applicant are insufficient to conclude on the
impact of the herbicide applications on gene expression, plant composition or biological
characteristics of the plant as requested in EU Regulation 503/2013.

Impact of genetic backgrounds on gene expression

It is known that the genomic background of the varieties can influence both the expression of the
inserted genes and plant metabolism (see, for example, Lohn et al., 2020; Trtikova et al., 2015).
However, it appears that the data on gene expression were confined to a single variety.
Therefore, EFSA should also have requested additional data from transgenic maize varieties, e.g.
those cultivated in South America.

However, EFSA has not taken these issues into consideration. Consequently, the GE maize
plants tested in field trials do not sufficiently represent the products intended for import. The data
presented by the applicant are therefore insufficient to conclude on the impact of the genetic
backgrounds on gene expression as requested in EU Regulation 503/2013.

3. Comparative assessment of plant composition and agronomic and phenotypic characteristics
Implementing Regulation 503/2013 requests:

“In the case of herbicide tolerant genetically modified plants and in order to assess whether the
expected agricultural practices influence the expression of the studied endpoints, three test
materials shall be compared: the genetically modified plant exposed to the intended herbicide;
the conventional counterpart treated with conventional herbicide management regimes; and the
genetically modified plant treated with the same conventional herbicide management regimes.”

“The different sites selected for the field trials shall reflect the different meteorological and
agronomic conditions under which the crop is to be grown; the choice shall be explicitly
justified. The choice of non-genetically modified reference varieties shall be appropriate for the
chosen sites and shall be justified explicitly.”

The data presented by Pioneer do not meet the requirements of Implementing Regulation
503/2013: (1) the field trials were not conducted in all relevant regions where the GE maize will
be cultivated, and not all relevant extreme weather conditions were taken into account (such as
drought); (2) the field trials did not take all relevant agricultural management practices into
account; (3) not all relevant genetic backgrounds were taken into account.



Data on environmental factors and stress conditions - and their impact on plant composition and
phenotype

Field trials to assess plant composition as well as agronomic and phenotypic characteristics of
the GE maize were only conducted in the US for one year. Some extreme weather conditions
were reported from the field trials. These, however, remain arbitrary and not well defined and do
not allow any conclusions to be drawn on how gene expression will be affected by more severe
climate stress due to drought, watering or high temperatures. In order to assess changes gene
expression, the plants should have been grown in various environmental conditions and exposed
to well-defined environmental stress conditions. This requirement is especially relevant in this
case, since it is known that the additional epsps gene may show pleiotropic effects, also affecting
seed dormancy, growth and stress responses of the plants (see, for example, Fang et al., 2018;
Wang et al., 2014; Yang et al., 2017; Beres et al., 2018, Beres, 2019).

It should not be overlooked that, for example, Brazil is among the most important countries for
maize imports into the EU: Brazil is a major producer of genetically engineered maize and is one
of the largest exporters of maize to the EU (Commission Committee for the Common
Organisation of Agricultural Markets, 2021).

Nevertheless, EFSA is of the opinion that the design of the field trials is in accordance with the
expected agricultural practices. To justify this opinion, EFSA should have provided a much more
detailed reasoning. Due to current EFSA practices, it is not possible to access the original data
from the companies within the period of consultation. Therefore, the opinion has to provide all
the necessary data to allow other experts to conclude whether the provisions of GMO regulation
are fulfilled. In light of the information available, we assume that the application and the data
provided do not sufficiently represent the agricultural practices and bio-regional conditions under
which these plants are likely to be grown.

No experiments were requested to show to which extent specific environmental conditions
influence plant composition and agronomic characteristics. Hence, no data were made available
as requested in Implementing regulation 503/2013 to assess whether the expected environmental
conditions under which the plants are likely to be cultivated will influence the expression of the
studied endpoints.

Data on herbicide application rates and their impact on plant composition as well as agronomic
and phenotypic characteristics

Due to the mode of action of the active ingredients in the complementary herbicides, it is
plausible that complementary herbicide applications will cause stress responses in the plants, and
thus impact gene expression and plant composition. These effects may vary with the amount of
herbicide sprayed onto the crop and the various active ingredients which can be used.

From the available information, it looks like that the complementary herbicides were only
applied in combination, with only one post-emergent (during the growth of the plants) spraying.
Nevertheless, EFSA is of the opinion that the design of the field trials is in accordance with the
expected agricultural practices. To justify this opinion, EFSA should have provided a much more



detailed reasoning. Due to current EFSA practices, it is not possible to access the original data
from the companies within the period of consultation. Therefore, the opinion has to provide all
necessary data to allow other experts to conclude whether the provisions of GMO regulation are
fulfilled. In light of the information available, we assume that the application and the data
provided do not sufficiently represent the agricultural practices, i.e. single herbicide use, higher
dosages and repeated spraying.

EFSA should have requested the applicant to submit data from field trials on all the relevant
active ingredients used in agricultural practice, including all dosages and combinations of the
complementary herbicides which might be used in agricultural practice in GE maize producing
countries. Without these data, no reliable conclusions can be drawn as requested in
Implementing Regulation 503/2013 (in particular for herbicide tolerant GE plants) to assess
whether anticipated agricultural practices influence the expression of the studied endpoints (see
also Miyazaki et al., 2019).

Consequently, the GE maize plants tested in field trials do not sufficiently represent the products
intended for import. The data presented by the applicant are insufficient to conclude on the
impact of the herbicide applications on gene expression, plant composition or biological
characteristics of the plant as requested in EU Regulation 503/2013.

Impact of genetic backgrounds on plant composition as well as on agronomic and phenotypic
characteristics

Only 8 agronomic and phenotypic endpoints were subjected to statistical analysis, 5 of them
were significantly different in plants not sprayed with the complementary herbicides, 6 in plants
sprayed with the complementary herbicides. This high number of significant findings should
have prompted further investigations.

It is known that the genomic background of the varieties can influence both the expression of the
inserted genes and plant metabolism (see, for example, Lohn et al., 2020; Trtikova et al., 2015).
However, it appears that the data on gene expression were confined to a single variety.
Therefore, EFSA should also have requested additional data from transgenic maize varieties that
are, for example, cultivated in South America.

However, EFSA has not taken these issues into consideration. Consequently, the GE maize
plants tested in field trials do not sufficiently represent the products intended for import. The data
presented by the applicant are therefore insufficient to conclude on the impact of the genetic
backgrounds on gene expression as requested in EU Regulation 503/2013.

Data from compositional analysis show the need for further investigations

69 constituents were subjected to statistical analysis (10 in forage and 59 in grain).

» Statistically significant differences between the four-event stacked maize not treated with the
complementary herbicide and the non-GM comparator were identified for 35 endpoints (5 in



forage and 30 in grain), some of them in the category I11/1V, including the composition of fatty
acids (such as lower concentration in oleic acids).

» Statistically significant differences between the four-event stacked maize treated with the
complementary herbicide and the non-GM comparator were identified for 21 endpoints (4 in
forage and 17 in grain), some of them in the category I11/1V, including the composition of fatty
acids (such as lower concentration in oleic acids).

Fatty acids are essential to the functioning of many biological processes, including energy supply
and signalling. They are, in addition, structural components of cell membranes and also impact
the synthesis of secondary metabolites in plants. Therefore, these findings should have prompted
a request for further data, but this was, according to EFSA, unnecessary.

Given the above reasoning on the impact of environmental factors, herbicide applications and
genetic backgrounds, as well as a higher number of significant findings in fields treated with the
complementary herbicides, EFSA should indeed have requested more data: data on agronomic
and phenotypic endpoints should be generated from a wider range of clearly defined stress
factors, including all relevant agricultural practices and genetic backgrounds. This requirement is
especially relevant in this case since it is known that the additional epsps genes may show
pleiotropic effects, which also affect seed dormancy, growth and stress responses of the plants
(see, for example, Fang et al., 2018; Wang et al., 2014; Yang et al., 2017; Beres et al., 2018,
Beres, 2019).

A more detailed analysis would have been necessary to investigate changes in plant composition
and phenotype, and also to investigate potential unintended changes in metabolic pathways and
the emergence of unintended biologically active gene products.

The material derived from the plants should have been assessed by using ‘Omics’ techniques to
investigate changes in the gene activity of the transgene and the plant genome, and also to
investigate changes in metabolic pathways and the emergence of unintended biologically active
gene products (see Benevenuto et al., 2022). Such in-depth investigations should not depend on
findings indicating potential adverse effects, they should always be necessary to draw
sufficiently robust conclusions to inform the next steps in risk assessment.

In addition, in awareness of the absence of any independent data on this maize (see literature
review, EFSA, 2022a), we strongly recommend establishing a system with independent controls
to repeat the trials and double check the data on plant composition and agronomic characteristics.

Conclusion on the comparative assessment of plant composition as well as on phenotypic and
agronomic characteristics

The data provided by the applicant and accepted by EFSA are insufficient to conclude on the
impact of environmental factors, herbicide applications and genetic backgrounds on gene
expression, plant metabolism, plant composition, or on agronomic and phenotypic
characteristics.



To gather reliable data on compositional analysis and agronomic characteristics, the plants
should have been subjected to a much broader range of defined environmental conditions and
stressors. Furthermore, EFSA should have requested the applicant to submit data from field trials
which reflect current agricultural practices, including all relevant complementary herbicides and
all relevant genetic backgrounds.

However, only samples from field sites located in the US were used to generate the data, and the
impact of environmental factors and agricultural practices were not assessed in detail. Herbicide
applications in the field trials did not represent all the relevant agricultural practices. Only one
transgenic variety was grown in the field trials.

Consequently, the data presented by the applicant and accepted by EFSA are insufficient to
conclude on the impact of environmental factors, herbicide applications or different genetic
backgrounds on plant composition and agronomic characteristics.

Based on the available data, no final conclusions can be drawn on the safety of the plants.
Therefore, the data neither fulfill the requirements of Implementing Regulation 503/2013 nor
Regulation 1829/2003. This is also underlined by several statements made by experts from
Member States (EFSA, 2022b).

In summary, the GE maize plants tested in the field trials do not sufficiently represent the
products intended for import.

4. Toxicity
Implementing Regulation 503/2013 requests:
“Toxicological assessment shall be performed in order to:

(a) demonstrate that the intended effect(s) of the genetic modification has no adverse effects on
human and animal health;

(b) demonstrate that unintended effect(s) of the genetic modification(s) identified or assumed to
have occurred based on the preceding comparative molecular, compositional or phenotypic
analyses, have no adverse effects on human and animal health;”

“In accordance with the requirements of Articles 4 and 16 of Regulation (EC) No 1829/2003, the
applicant shall ensure that the final risk characterisation clearly demonstrates that:

(a) the genetically modified food and feed has no adverse effects on human and animal health;”
In addition, Implementing Regulation 503/2013 requests:
“For silencing approaches by RNAi expression, potential ‘off target’ genes should be searched

by in silico analysis to assess if the genetic modification could affect the expression of other
genes which raise safety concerns.”



Findings from molecular characterisation and comparative approach

As explained above, many significant changes were identified: more than half of the parameters
measured for agronomic characteristics and plant composition were significantly different. Even
if the changes taken as isolated data might not directly raise safety concerns, the overall number
of effects should have been considered as a starting point for much more detailed investigation
into their potential health impacts.

However, the data presented by the applicant did not take into account cultivation of the stacked
maize under more extreme drought conditions, i.e. neither under realistic agricultural conditions
nor considering all relevant countries of cultivation. The range of differences and their
significance are likely to be substantially increased in these conditions. Thus, without more data,
the true range of unintended effects cannot be determined and safety cannot be demonstrated as
requested by EU regulation.

Despite these findings, and in awareness of the lack of more specific data and the resulting major
uncertainties, no testing of the whole stacked plant (feeding study) was requested.

Toxicity of Bt toxins

There is new evidence (currently undergoing final peer review) that the toxicity of CrylA
proteins needs to be reassessed: Jneid et al (2022) show that CrylA toxins induce enterocyte
death and intestinal stem cell (ISC) proliferation in the midgut of Drosophila melanogaster, a
species that is supposed to be non-susceptible to these Bt toxins.

According to their research, after exposure, a high proportion of the ISC daughter cells
differentiated into enteroendocrine cells instead of their initial enterocyte destiny. They show
that that Cry1A toxins weaken the Cadherin-dependent adherens junction between the ISC and
its immediate daughter progenitor, leading the latter to adopt an enteroendocrine fate. Hence,
though not lethal to non-susceptible organisms, Cry toxins can interfere with conserved cell
adhesion mechanisms, thereby disrupting intestinal homeostasis and enteroendocrine functions.

As the mechanisms of intestinal progenitor fate choice are conserved in the animal kingdom, it is
crucial that the risk assessment of Cry1A toxins investigates whether these proteins can also
promote an increased number of enteroendocrine cells (EECs)in other organisms (such as
vertebrates and invertebrates). EECs, through the production of neuropeptides and hormones, are
involved in the regulation of many physiological functions, such as feeding behavior,
metabolism and immune response. Consequences of this increase in EEC number could be, for
example, metabolic dysfunctions or inflammatory pathologies. More studies are needed to
understand the physiological impacts of this change in intestinal cellular composition on
organismal health.

EFSA assumes that the gastrointestinal tract of mammals, including humans, lacks receptors with
high specific affinity to Cry proteins. However, for more than a decade they have ignored that
there are further mechanisms and processes that may render Bt toxins biologically active in so-
called ‘non-target’ organisms. These toxins are produced by bacteria which, in terms of



taxonomy, belong to a group of Bacillus cereus which is known to produce many diseases in
humans and animals. Cry1A toxins, in particular, are under discussion as to whether they cause
severe effects, including in combination with other stressors or several Bt toxins: Grisolia et al.
(2008) report embryo toxicity and developmental delay of mixtures of CrylAa + CrylAc and
Cry 1 Aa + Cry 2A. Similar mixtures are also present in the current application.

Therefore, the safety of the toxin and their combinations can no longer be generally assumed but
has to be demonstrated before any further transgenic plants producing these toxins enter the
market. It should also be taken into account that interactions with plant constituents, such as
proteinase inhibitors, can multiply the toxicity of these toxins (Maclintosh et al., 1990).

It seems that a systematic literature review on the toxicity of Cry toxins as produced in the plants
is crucial. Since it is a legal obligation, EFSA and Pioneer cannot escape this crucial step in risk
assessment just because they presumed safety of the toxins before the risk assessment was
conducted.

In any case, in regard to toxicology and potential synergistic or other combinatorial effects, the
negative impacts of Bt toxins on human and animal health cannot be excluded a priori. Bt toxins
have several modes of action. They are produced in the plants but their biological characteristics
are altered and not identical to their natural templates (Hilbeck & Otto, 2015).

Several publications describe the effects of Bt toxins in mammals: some Cry toxins are known to
bind to epithelial cells in the intestines of mice (Vazquez-Padron et al., 1999, Vasquez-Padron et
al., 2000). As far as potential effects on health are concerned, Thomas and Ellar (1983), Shimada
et al. (2003) Huffmann et al. (2004), Ito et al. (2004), Mesnage et al. (2013) and Bondzio et al.
(2013) show that Cry proteins could potentially have an impact on the health of mammals.
Further publications (de Souza Freire et al., 2014; Mezzomo et al., 2014) confirm hematotoxicity
of several Cry toxins, including those being used in genetically engineered plants, such as
CrylAb and CrylAc. These effects seem to occur after high concentrations and tend to become
stronger after several days. Such observations call for the study of effects after long-term
exposure to various dosages, including in combination with material sprayed with the
complementary herbicides. In this context, it is important to consider that the stacked maize is
also resistant to the herbicides glyphosate and glufosinate, and the resulting residues should be
seen as potential co-stressors at the stage of consumption (see also Then & Bauer-Panskus,
2017).

Relevant findings show that the selectivity and efficacy of Bt toxins produced in GE plants can
be influenced by many co-factors (see, for example, Then, 2010; Hilbeck & Otto, 2015). Higher
toxicity can also cause lower selectivity (Then, 2010): if synergistic or additive effects occur that
increase efficacy of the Bt toxin, its selectivity may be decreased and a wider range of non-target
organisms may become susceptible.

One crucial impact factor in this context are protease inhibitors (PI), which show synergistic
effects with Bt toxins, strongly enhancing their toxicity. It is likely that Pl delay the degradation
of Bt proteins and thereby also enhance their toxicity. In many of its comments on EFSA



opinions, Testhiotech has highlighted these effects by referring, for example, to Pardo-Lopez et
al. (2009). However, EFSA has never provided a detailed response.

Testbiotech is aware of several publications confirming this gap in risk assessment that EFSA
has constantly ignored or denied: as Monsanto already showed in the 1990s, maize, cotton and
soybeans produce protease inhibitors (PI), which considerably enhance the toxicity of Bt proteins
in plants. In the presence of Pls, Bt toxin will degrade much more slowly than in isolation. This
results in a much higher toxicity of the Bt toxin (if it is taken up together with the plant tissue)
compared to the isolated toxin (Maclintosh et al., 1990; Zhao et al., 1999; Zhang et al., 2000;
Guijar et al., 2004; Zhu et al., 2007; Pardo-L06pez et al., 2009; Ma et al., 2013; Mesén-Porras et
al., 2020). The effects described indicate, for example, a 20-fold higher toxicity of Bt proteins if
produced in the plants and taken up with Pls (Maclintosh et al., 1990).

It also should be taken into account that the toxicity of Bt toxins can not only be enhanced
through interaction with plant enzymes such as P1, but also by Bt toxins (Sharma et al., 2004;
Sharma et al., 2010; Tabashnik et al., 2013; Bghn et al. 2016; Bghn, 2018), gut bacteria
(Broderick et al., 2009), residues from spraying with herbicides (Bghn et al. 2016; Bghn, 2018)
and other co-stressors (Kramarz et al., 2007; Kramarz et al., 2009; Khalique and Ahmed, 2005;
Singh et al., 2007; Zhu et al., 2005; Mason et al., 2011; Reardon et al., 2004; Nawrot-Esposito et
al., 2020)

Therefore, any risk assessment that does not take synergistic effects caused by the combination
of plant material or other stressors with the Bt toxin into account, is not reliable and
systematically underestimates the risks (see also Testbiotech, 2021).

These issues are especially relevant for the stacked events since the overall concentration of Bt
toxins is higher and combinatorial effects with other stressors (such as residues from spraying)
more likely.

In summary, the evidence for enhanced toxicity of Bt proteins produced in maize, cotton and
soybeans was published by Monsanto 30 years ago (MaclIntosh et al., 1990) and has since then
been confirmed in multiple studies. Crucially, EFSA has never assessed this aspect in any of its
opinions.

Instead, the toxicity of the Bt toxins was assessed on the basis of feeding studies, using only
isolated Bt proteins produced by bacteria for gavage experiments in mice. The data from these
experiments were then used to calculate NOAEL (No-Observed-Adverse-Effect Level) and to
assess the impact of exposure at the stage of consumption. Therefore, considering the above
findings, the basic data for toxicity assessment of the stacked Maize are neither valid nor
reliable. In addition, incorrect assumptions were made on the degradation of the Bt toxins at the
stage of consumption and similarity to known toxins (see below). Therefore, the Pioneer risk
assessment depends entirely on incorrect assumptions in regard to toxicity and exposure.

Immunogenicity of the Bt toxins



There are several studies indicating that immune responses in mammals can be triggered by Bt
toxins and have to be considered in this context. Studies with the Cry1Ac toxin (Moreno-Fierros
et al., 2000; Vazquez-Padron et al. 1999; Legorreta-Herrera et al., 2010; Jarillo-Luna et al. 2008;
E. Gonzalez-Gonzalez et al., 2015; Ibarra-Moreno et al., 2014; Guerrero et al. 2007; Guerrero et
al., 2004; Moreno-Fierros et al. 2013; Rubio-Infante et al. 2018) are especially relevant (for
review also see Rubio-Infante et al. 2016). Since CrylAc is also used as an adjuvant in vaccines,
the risks to food consumption can be promoted through synergistic effects, this needs to be
addressed and carefully examined.

The synergistic effects described by Macintosh et al. (1990), Zhao et al. (1999), Zhang et al.
(2000) Gujar et al. (2004), Zhu et al. (2007), Pardo-Lopez et al. (2009), Ma et al. (2013), Mesén-
Porras et al. (2020) causing higher toxicity of the Bt toxins are also relevant in risk assessment in
regard to the immune system: combination with protease inhibitors is likely to be associated with
a delay in the degradation of the Bt toxins after consumption. This delay in degradation extends
the exposure of the intestinal immune system to Bt toxins and may trigger or enhance chronic
inflammation and other immune responses (see also Testbiotech, 2021).

There are also findings from several whole food and feed studies, indicating a risk of
inflammatory processes caused by maize producing Bt toxins: A study testing corn with a
combination of Bt toxins (CrylAb and Cry34Abl) indicates inflammation in rats (Zdziarski et
al., 2018), as well as a study by Carman et al. (2013), feeding a triple stack of NK603, MON863
and MON&810 maize. In addition, Ibrahim & Okasha (2016) found indication of inflammatory
processes in the jenunum of rats fed with MON810 maize.

In this context, it is relevant that Bt toxins produced by plants can survive digestion to a much
higher degree than has been assumed by EFSA and shown by the data of the applicant.
Chowdhury et al. (2003) and Walsh et al. (2011) showed that when pigs were fed with Bt maize,
Cryl1A proteins could frequently and successfully still be found in the colon of pigs at the end of
the digestion process. This means that Bt toxins are not degraded quickly in the gut and can
persist in larger amounts until digestion is completed; therefore, there is enough time for
interaction between various food compounds.

It has to be considered that the concentration of the insecticidal proteins is much higher in gluten
meal produced from the maize, and that it can reach a much higher concentrations compared to
the kernels.

These issues are especially relevant for the stacked events since the overall concentration of Bt
toxins is higher compared to the parental plants.

Not only is the concentration of Bt toxins higher in the stacked Maize, there is also a higher
likelihood of combinatorial effects with other stressors (such as residues from spraying).
However, neither EFSA nor the applicant considered the potential enhancement of toxic or
immunogenic effects caused by interaction with plant components such as PI. In this context,
potential impacts on the microbiome also have to be taken into account (see below).



EFSA (2022a), states “To date, there is no evidence for adjuvanticity in the GMOs assessed by
the Panel.” However, this statement upends the legal requirements. In accordance with the
precautionary principle, EU regulation requests that the safety of GMOs is demonstrated prior to
applying for import. Since it cannot generally be denied that Cry toxins have adjuvant effects, it
is up to the applicant to provide evidence that these effects are absent in the stacked maize.
Therefore, EFSA cannot simply take a different approach and wait for evidence of adjuvant
effects to appear.

Effects of residues from spraying with complementary herbicide specific to GE plants and their
mixed toxicity

The residues from spraying were considered to be outside the remit of the GMO Panel. However,
without detailed assessment of these residues, no conclusion can be drawn on the safety of the
imported products: due to specific agricultural management practices in the cultivation of the
herbicide-resistant plants, there are, for example, specific patterns of spraying, exposure,
occurrence of specific metabolites and emergence of combinatorial effects that require special
attention.

EU pesticide regulation and GMO regulation both require a high level of protection for health
and the environment. Thus, in regard to herbicide-resistant plants, specific assessment of
residues from spraying with complementary herbicides must be considered a prerequisite for
granting authorisation.

EU legal provisions, such as Regulation 1829/2003 (and Implementing Regulation 503/2013),
state that “any risks which they present for human and animal health and, as the case may be, for
the environment™ have to be avoided. Therefore, potential adverse effects resulting from
combinatorial exposure of various potential stressors need to be tested for mixed toxicity (EFSA,
2019b).

2,4-D, glufosinate and glyphosate have been shown to impact or disturb the microbiome, which
can have substantial impact on the long-term toxicity (mixed toxicity) of whole food and feed
derived from the stacked event, whereas data on AOPP herbicides, such as quizalofop, seem to
be scarce. Dong et al. (2020) show that glufosinate can severely impact the microbiome; Tu et al.
(2019) provide evidence on the adverse effects of 2,4-D. This is especially relevant in regard to
combinatorial (accumulated) effects caused by the residues from spraying with glyphosate,
which is known to cause shifts in the microbial composition and associated microbiomes of
plants and animals. Glyphosate has been shown to cause shifts not only in soil organisms (van
Bruggen et al., 2018, 2021, Chavez-Ortiz et al., 2022) and rhizosphere microbiome (Cesco et al.,
2021) but also in the composition of the intestinal flora of humans (Mesnage et al., 2021a), cattle
(Reuter et al., 2007), poultry (Shehata et al., 2013; Ruuskanen et al., 2020), amphibians
(Boccioni et al., 2021), earthworms (Owagboriaye et al., 2021) and rodents (Hu et al., 2021; Liu
et al., 2022; Mao et al., 2018; Mesnage et al., 2021b, 2021c; Tang et al., 2020) as well as honey
bees (Motta et al., 2020) and daphnia (Suppa et al., 2020). Therefore, antibiotic effects caused by
chronic exposure to food and feed derived from glyphosate-resistant GE plants, including this
GE maize, are not unlikely to trigger significant changes in intestinal bacteria (see also
Testbiotech, 2021).



In general, the microbiome can be seen as a common network of life, encompassing and closely
interacting with plants, animals and humans. Microbial networks are thought to have co-evolved
with their hosts and have developed a mutualistic relationship that benefits both the host and
microorganisms. They act at the interphase and communicate between the organisms and their
wider environment while at the same time being part of an organism’s closer environment.
Microbiomes are considered to be vital for the health of higher organisms, i.e. humans, animals
and plants.

In regard to food and feed safety, EFSA (2020) considers microbiomes to be highly relevant to
the health status of their hosts. Therefore, it is desirable to understand the importance of their
role in risk assessment. EFSA expects that gut microbiome research (not only in the case of GE
plants) will play a relevant role in regulatory science with potential implications for future risk
assessments and predictive risk models. As EFSA states: “considering that the gut microbiome is
a biological component directly and indirectly involved in the metabolism of food/feed
components and chemicals and in the protection of the host against adverse environmental
exposure, it would be useful to establish criteria on how to evaluate the potential adverse impacts
of perturbators on this defensive barrier, and consequently, on human/animal health.”

A 2019 study commissioned by EFSA on adjuvanticity / immunogenicity assessment of proteins
included the role of the microbiome. Parenti et al. (2019) state that “one of the most important
drivers of immune response is the gut microbiota and other microbial constituent of the human
body which are able to regulate host-pathogen balance and to produce systemic pro-
inflammatory stimuli. The lifelong antigenic load represented by foods and bacteria/bacterial
products leads to a profound remodeling of the gut microbiota and these changes are emerging as
a driving force of the functional homeostasis of the immune system. As a matter of fact, a
perturbation of the gut microbiota homeostasis due to irregular lifestyles, stress and age may lead
to gut microbiota dysbiosis. This condition may predispose the host to metabolic disorders and
inflammation.”

These findings are highly relevant for the risk assessment of the GE maize, which inherits
combinations of herbicide resistance to glyphosate, AOPP herbicides, such as quizalofop,
glufosinate and 2,4-D. These residues may cause gut microbiome perturbation, depending on
exposure and combinatorial effects. It has to be considered a plausible hypothesis that the effects
on the microbiome can trigger effects on the immune system, food uptake and body weight. This
hypothesis and mixed toxicity need to be tested before any conclusion can be drawn on the
health safety of food and feed. Since no such data can be derived from pesticide risk assessment,
experimental data on mixed toxicity of the stacked maize have to be requested from the
applicant.

In general, antibiotic effects and other adverse health effects might occur from exposure to a diet
containing these plants that were not assessed under pesticide regulation. These adverse effects
on health might be triggered by the residues from spraying with the complementary herbicide
(see also van Bruggen et al., 2018). Further attention should be paid to the specific toxicity of the
metabolites of the pesticide active ingredients that might occur specifically in the stacked event.



However, no attempts have been made to integrate the microbiome into the risk assessment of
food and feed derived from the GE maize. This is in direct contradiction to Regulation
1829/2003 which requests “genetically modified food and feed should only be authorised for
placing on the Community market after a scientific evaluation of the highest possible standard, to
be undertaken under the responsibility of the European Food Safety Authority (Authority), of
any risks which they present for human and animal health and, as the case may be, for the
environment.” (Recital 9).

EU legal provisions such as Regulation 1829/2003 (as well as Implementing Regulation
503/2013) state that “any risks which they present for human and animal health and, as the case
may be, for the environment” have to be avoided. Therefore, potential adverse effects that result
from combinatorial exposure of various potential stressors need specification, and their
assessment needs to be prioritised. We conclude that the health risk assessment currently
performed by EFSA for the stacked maize is unacceptable. We propose testing these plants
following the whole mixture approach, considering them to be “insufficiently chemically defined
to apply a component-based approach” (EFSA, 2019).

Despite all these open questions regarding potential health impacts, we are not aware of a single
sub-chronic or chronic feeding study performed with whole food and feed derived from the
stacked maize. This observation is supported by the literature review carried out by the company
which did not yield any peer reviewed publication. In this context, it is relevant to consider that
the outcome of the feeding studies with the parental plants raised several questions concerning
their results, methodology and reliability.

For this purpose, EFSA should have requested the company to submit data from field trials with
the highest dosage of complementary herbicides that can be tolerated by the plants, including
repeated spraying. The material derived from the plants should have been assessed in regard to
organ toxicity, immune responses and reproductive toxicity, also taking combinatorial effects
with other plants components into account.

As a result, the toxicological assessment carried out by EFSA is not acceptable.
Toxicity of ncsRNA DvSnf7

A report commissioned and published by EFSA in 2019 (Davalos et al., 2019) considers the role
of ncsRNA in the risk assessment of GE plants. Davalos et al. summarise current findings on
ncsRNASs produced by plants; they discuss to which extent they can be taken up via food or feed
consumption and show cross kingdom activity due to unintentional interaction with human or
animal gene regulation.

Potential off target genes in mammals
As Davalos et al. (2019) show, there are many matches between the ncsRNA produced in food

and medical plants and regulatory pathways in human and animals. There is no doubt that in
cases where relevant plant molecules are transmitted into the cells of humans and animals, RNAI



effects, such as gene silencing, can occur and, for example, genes in animals can be
downregulated by plant nscRNA.

Therapeutic effects from the uptake of ncsSRNA from the gut have been evidenced in several
publications. Some of the research shows that biological effects can be achieved with very low
dosages (for references see Davalos et al., 2019).

Stability of ncsRNA

It appears that some findings depend on the specific type of ncsRNA. For example, naked
synthetic ncsRNA used by some researchers, is degraded very quickly compared to ncsRNA
produced by plants (for references see Davalos et al., 2019).

The Davalos et al. (2019) study found strong indications that plant miRNAs are more stable than
previously anticipated. This is due to structural properties influencing their stability and turnover
"However, when assessing the stability of plant ncRNAs outside the plant, compelling evidence
exists that plant miRNAs are highly stable under different conditions including food storage,
processing, cooking, or simulated digestion. Moreover, they seem to survive after long
incubation in serum, or are detected in the gastric content of mice, suggesting that plant miRNAs
are more resistant to degradation than synthetic or animal miRNAs."

ncsRNA uptake from the gut

Contrary to assumptions made by EFSA, research by Davalos et al. (2019) shows that the uptake
of ncsRNA from plants and microorganisms via the gut into the cells of humans and animals is
an established fact.

It is known that there are many barriers between the intestine, the blood stream, the cells and the
cell nuclei, which lower the likelihood of such RNAI effects occurring. However, according to
Davalos et al. (2019), there are mechanisms that can allow the molecules to pass through these
barriers: plant ncsSRNA is protected against degradation by methylation, it can be excreted and
taken up in vesicles (such as exosomes); nano-particles are also produced by plants which can
serve as transport elements.

The ncsRNA molecules originating from plants can reportedly be found in many bodily fluids of
humans and animals, including blood and milk. Similar findings have been reported by Nawaz et
al., (2019): “Strong evidence suggested that plant-food-miRNASs can survive digestion, enter the
body and affect gene expression patterns.”

In this context, Davalos et al. (2019) see the need for further research to explore the uptake and
biological effects of ncsRNA: “Exogenous plant-derived ncRNAs have been found in exosomes
or macrovesicles. How they reach these types of structures in biological fluids is unknown. In
summary, supporting and contradicting evidence concerning the existence of systemic effects of
dietary plant-derived exogenous ncRNAs is heavily debated. Important aspects such as the
precise mechanism/s of transport of plant ncRNAs from food into the systemic circulation, the



amount of exogenous nCRNAs reaching tissues or the molecular mechanisms of cellular uptake
need to be determined.”

Interactions on the level of the microbiome

There is strong evidence that ncsRNAs originating in the host (e.g. produced by intestinal
epithelial cells) are taken up by the gut microbiota and can manipulate its gene regulation. The
same evidence is available for ncsRNA produced in the gut microbiome: it can be taken up by
the host and enact RNA. in its cells, demonstrating the existence of bidirectional ncRNAs based
host-microbial interactions (for details see Davalos et al., 2019).

In this context, Davalos et al. (2019) show that plant-derived ncsRNA does not necessarily have
to be taken up from the intestine to exert its effects. Instead, interaction with the intestinal
microbiome can emerge which, in a next step, may impact the health of the animal or human
host.

This is of specific interest in the case of DvSnf7: the Snf7 gene which is targeted by the dsSRNA
produced in maize MON 87441, is involved in important biological processes in insects as well
as in yeast. The essential role of the Snf7 as part of the ESCRT pathway is well described (see
www.yeastgenome.org/locus/S000004015).

Thus, there is a plausible hypothesis on how the additional dSRNA might affect the gut
microbiome community after ingestion, and further research is needed to understand the impact
of exogenous dsRNA in mammalian host microbiota composition and identify microbial targets
along with their effect on physiological conditions.

There is broad consensus on the role of the gut microbiome in human and animal health. For
example, in 2019, in the study commissioned by EFSA, Parenti et al. (2019) states that “one of
the most important drivers of immune response is the gut microbiota and other microbial
constituent of the human body which are able to regulate host-pathogen balance and to produce
systemic pro-inflammatory stimuli. The lifelong antigenic load represented by foods and
bacteria/bacterial products leads to a profound remodeling of the gut microbiota and these
changes are emerging as a driving force of the functional homeostasis of the immune system. As
a matter of fact, a perturbation of the gut microbiota homeostasis due to irregular lifestyles, stress
and age may lead to gut microbiota dysbiosis. This condition may predispose the host to
metabolic disorders and inflammation.”

Therefore, the interaction between the ncsRNAs produced by GE plants and the microbiome of
humans or animals has to be considered in food and feed safety assessment. In this context, the
barrier for ncsSRNA to pass from plants to gut microorganisms seems to be much lower compared
to those identified in the human or animal body.

Conclusions on toxicity assessment of ncsSRNA DvSnf7

In summary, it is clear that interference with gene regulation following the absorption and
processing of dSRNAs to siRNA within humans and animals after ingestion of RNAi-based GM



crops is both feasible and plausible. As Nawaz et al. (2019) conclude: “Based on the currently
available evidence, off-target effects from the ingestion of novel siRNA present in foods derived
from either GM crops or foliar insecticidal or anti-viral spray application, cannot be ignored and
thus should form an integral part of the risk assessment of these products.”

As shown by Davalos et al., (2019) and Nawaz et al. (2019), the uptake of ncsRNA from plants
via ingestion in sufficient amounts to exert effects on gene regulation in mammalian cells must
be seen as a certainty. Further, the impact on the host via its microbiome is another way in which
human or animal health could be affected.

Therefore, further risk assessment has to be performed

* to trace the fate of the artificial ncsRNA after ingestion

* to identify the potential target site in the microbial community in the gut and mammalian cells
* to assess the magnitude of potential effects if identified.

Additional questions have arisen from risk assessment in respect to the mixed toxicity of the
stacked Maize. These questions are highly relevant for demonstrating the safety of the plants
because other newly expressed proteins, residues from spraying or plant constituents, can
influence the impact on the microbiome in the gut or the uptake from the gut.

Allergenicity

EFSA assessment of allergenic risks (EFSA, 2022d) is not based on a sufficiently realistic
exposure to newly introduced proteins and their interactions. Different routes of exposure, the
timing of exposure, microbial exposure, oral and gut microbiota composition, epithelial barrier
integrity and/or non-allergenic components of the food matrix, such as immune-modulating
components (adjuvants) of allergenic sources that facilitate immune responses, all have to be
considered. In particular, the high number of proteins additionally expressed in the plants make it
essential for appropriate data to be made available.

However, the necessary methodology is neither provided nor requested by EFSA. Therefore, the
outcome of assessing allergenicity cannot be regarded as being sufficient.

5. Environmental risk assessment

The appearance of teosinte in Spain and France (see Testbiotech, 2016; Trtikova et al., 2017) has
to be considered in more detail. Maize volunteers can be found in the EU on a regular basis as
has been reported from Palaudelmas et al. (2009) in Spain or from Pascher (2016) in Austria.
Further, in awareness of the biological characteristics of the GE maize and the findings of Fang
et al. (2018), the stacked maize needs to be examined in detail regarding next generation effects,
volunteer potential (persistence) and gene flow. Under these circumstances, even a rare single
outcrossing that goes unnoticed can have a huge long-term impact on the agro-ecosystems.



Furthermore, the EFSA (2022a) opinion is also wrong for several reasons:

» Without more data on the teosinte species growing in the EU, the likelihood of gene flow from
the maize to teosinte cannot be assessed (Trtikova et al., 2017). The same is true for gene flow
from teosinte to genetically engineered plants.

» Furthermore, the characteristics of potential hybrids and next generations have to be
investigated and cannot be predicted simply from the data of the original event. It is well known
that there can be next generation effects and interference from genetic background that cannot be
predicted from the assessment of the original event (Bauer-Panskus et al., 2020). This issue is
relevant for gene flow from maize to as well from teosinte to maize.

EFSA should have requested data from the applicant to show that no adverse effects can occur
through gene flow from the maize to teosinte and / or from teosinte to the maize volunteers. In
the absence of such data, the risk assessment and the authorisation have to be regarded as not
valid.

Without detailed consideration of the hazards associated with the potential gene flow from maize
to teosinte and from teosinte to maize, no conclusion can be drawn on the environmental risks of
spillage from the stacked maize.

Consequently, environmental risk assessment carried out by EFSA is not acceptable.

Testbiotech is aware of a recent EFSA statement (2022c) regarding the teosinte situation in
France and Spain. Here, EFSA comes to the conclusion:

“The new evidence retrieved confirms that where maize and EU teosinte plants co-occur and
flower synchronously, maize alleles (transgenic or not), can move into teosinte populations at
rates that depend on different factors. Hence, the possible introgression of transgenes from maize
MONS810, Bt11, 1507 and GA21 into EU teosinte may only provide a selective advantage to GM
teosinte hybrid progeny under high infestation of target pests and/or when glufosinate-
ammonium- and/or glyphosate-based herbicides are applied. However, this fitness advantage will
not allow GM teosinte hybrid progeny to overcome other biological and abiotic factors limiting
their persistence and invasiveness. Therefore, EFSA considers that the growth habits of EU
teosinte plants and teosinte hybrid progeny are such that the acquisition of insect resistance
and/or herbicide tolerance is unlikely to change their relative persistence and invasive
characteristics under EU conditions.”

However, in the updated risk assessment, EFSA still does not consider that epsps genes as such
may induce fitness advantages (as noted, for example, by Fang et al., 2018; Wang et al., 2014;
Yang et al., 2017). The updated teosinte risk assessment is therefore too narrow to conclude on
possible environmental effects and provides no answers to relevant risk related questions.

6. Others



For monitoring and methods to identify the specific event, Implementing Regulation 503/2013
requests:

The method(s) shall be specific to the transformation event (hereafter referred to as ‘event-
specific’) and thus shall only be functional with the genetically modified organism or genetically
modified based product considered and shall not be functional if applied to other transformation
events already authorised; otherwise the method cannot be applied for unequivocal
detection/identification/quantification. This shall be demonstrated with a selection of non-target
transgenic authorised transformation events and conventional counterparts. This testing shall
include closely related transformation events.

However, no such method for identification was made available. Based on the information
available, it will not be possible to distinguish the stacked event from a mixture of single parental
events or stacked events that overlap with the actual stack.

If approval for import is given, the applicant has to ensure that post-market monitoring (PMM) is
developed to collect reliable information on the detection of indications showing whether any
(adverse) effects on health may be related to GM food or feed consumption. Thus, the
monitoring report should at very least contain detailed information on: i) actual volumes of the
GE products imported into the EU, ii) the ports and silos where shipments of the GE products
were unloaded, iii) the processing plants where the GE products was transferred to, iv) the
amount of the GE products used on farms for feed, and v) transport routes of the GE products.
Environmental monitoring should be run in regions where viable material of the GE products
such as kernels are transported, stored, packaged, processed or used for food/feed. In case of
losses and spread of viable material (such as kernels) all receiving environments need to be
monitored. Furthermore, environmental exposure through organic waste material, by-products,
sewage or faeces containing GE products during or after the production process, and during or
after human or animal consumption should be part of the monitoring procedure (see also
comments from Member States experts, EFSA, 2022b).

In addition, the example of the stacked maize highlights some general problems. These are:

(1) Due to current EFSA practices it is not possible to access the original data from the
companies within the period of consultation. Therefore, the opinion has to provide all the
necessary data to allow other experts to conclude whether the provisions of GMO regulation
(esp. 503/2013) are fulfilled. We are making this comment after our recent experiences in
requesting access to documents, which in many instances took months to achieve. The
Commission should advise EFSA to improve transparency.

(2) A Testbiotech report published in 2021 (Testbiotech, 2021), shows how the European Food
Safety Authority (EFSA), which is responsible for risk assessment of GE plants, intentionally
puts crucial issues aside. This careless approach exemplifies the overall decrease in general food
safety standards that has been ongoing since the introduction of GE plants. The number of events
authorised for import has, at the same time, steadily increased. In light of these findings, the
Commission should try to avoid ‘rubber stamping’ all applications for import of GE plants, and



thus reduce the overall number of products entering the market, while ensuring that these
products undergo much more thorough risk assessment.
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