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a. Assessment: 

b. Food Safety Assessment: 

Toxicology 

 

We read: pmi Escherichia coli. Wake-up Call 

How Genetic Engineering May Have Created E. Coli Outbreak with 5 comments 

June 27, 2011 Institute of Science in Society Greatly assisted horizontal gene 

transfer and recombination turned previously harmless bacteria into dangerous 

pathogens Dr. Mae-Wan Ho. 

Rapid decoding in the new scientific commons The E. coli O104:H4 genome was 

rapidly decoded within days of the initial outbreak in Germany by Beijing 

Genomics Institute (BGI)’s third generation technologies, and the raw data 

promptly uploaded to a public database ( ftp://ftp.genomics.org.cn/pub/Ecoli_TY-

2482 ) so geneticists all over the world could analyse and annotate the sequences 

and share their….. MORE: https://laudyms.wordpress.com/2011/06/27/how-

genetic-engineering-may-have-created-e-coli-outbreak/ http://www.i-

sis.org.uk/Genetic_Engineering_E_coli_Outbreak.php 

 

 
Others 
 

Observations on objections and appeals to the Ministry of Housing, Spatial 

Planning and the Environment (VROM) and to the Council of State, Amsterdam, 

11 August 2002. VARIOUS: First of all, I would like to remind you of the ruling of 

the College van Beroep voor het bedrijfsleven [Dutch Trade and Industry Appeals 

Tribunal] on the question of extending the authorisation for the preparation 

Symphonie (active ingredient: flutolanil). The case was dismissed because - in 

short - ‘... the above-mentioned report was based purely on information which 

originated from the applicant itself (Aventis Crop Science) and no interested third 

parties were involved in the case’. It also came to light in the same context that the 



amendments tabled by Ms Van Ardenne (27085) and Messrs. Feenstra and Udo on 

6.11.2001, in respect of the authorisation of active ingredients (the ‘inerts’ in the 

formulation are more damaging to human health than the supposed active 

ingredient), had been adopted. One relevant amendment (authorisation of biocides 

in only one Member State means that they are also authorised in the Netherlands) 

‘kills two birds with one stone’: first, maximum access is ensured, and second, the 

companies concerned are no longer dependent on the College Toelating 

Bestrijdingsmiddelen (CTB) [Pesticide Authorisation Committee]. Speeding up, 

under pressure, the processing of applications - which can easily compromise the 

care which needs to be taken to arrive at a correct risk assessment - will 

undoubtedly make superficial assessments more likely; in fact it is certain to do so. 

I would like to draw a few brief conclusions, referred to in our objections and 

appeals to the Ministry of Housing, Spatial Planning and the Environment (VROM) 

(73 in total), without the names of the producers or the data from our submissions. 

Tests did not look at the action of intestinal juice; only 5-day feed tests were 

conducted (using unsprayed rape seed), there were no 90-day feed tests; a 

distinction can be made using various analytical methods - so there is substantial 

equivalence; in our opinion, recording methods were not precise enough; large-

scale supply of plant parts with this gene will very much result in increased 

availability and resistance in pathogens (in the intestines of humans and animals 

being treated for a disease (cotton seed in feed). Corn DBT contains two new 

detectable proteins: no substantial equivalence: product intended for feed, corn 

gluten, poultry. SE/96/3501: risk involved in occasional use of this potato, or 

cumulative risk for the community and progeny - safe? T25xMon810: 

accumulation of risks from both parental lines. Impact on intestinal flora not 

examined. American documents missing; no chronic toxicity tests, etc. Rapeseed 

DE/9806: no methods/analyses to distinguish seed from other oil seed; Thompson 

versus A. Schulz. Toxicological impact from new toxicity data ignored - 

reprehensible. GA21: dubious practice in the file. GA21 – GB/97/M3/2: ACRE 

[Advisory Committee on Releases to the Environment] criticises scientific basis as 

being substandard (3.2.99); toxicity insufficiently tested, insufficient information, 

unreliable for the purposes of authorisation; sunflowers: umbrella constructions 

misleading for the public; sugar beet: where do the GLA (glufosinate ammonium) 

residues end up? In the molasses? Rapeseed: two different antibiotic genes, 

kanamycin and hydromycin. No risk assessment of other parts of the construct 

inserted; why are the health risks not mentioned? Sugar beet: GLA is damaging to 

progeny; safety aspects of beet pulp and molasses. Sugar beet 99/05: no reflections 

on risk; protein in beet pulp, molasses, vinasses, filter-press residues. Gets into the 

food chain via feed? There is no protocol for voluntary feed test. The producer's 

report is misleading; GLA is sensitising. Fuji, Watanabe: brain damage, apoptosis, 

malformations, etc. Sugar beet 99/01: risk analysis conducted before the crops were 

in the field. All responsibility shifted onto the Minister; various aspects left out of 

the risk assessment. COGEM (Dutch Committee on Genetic Modification) 

continues to rely on old reports. Potato 99/09: horizontal gene transfer from plant to 

microorganism: Schlüter/Smalla/Mercer Problems with neomycin 



phosphotransferase (npt) III gene spectrum of 17 antibiotics. No serious risk 

assessment - corners cut. Maize/GLA: phosphorus-carbon compound: resistant to 

degradation. Harmful drift. Carrot 95/-01: extension of the period of validity of the 

licence increases the risk; 98/05: cabbage plants; announcement in Scotland that a 

product know to be toxic for such a long period would never be authorised for 

placing on the market (up to 2015); carrot: twisted reasoning in the application. 

Confidentiality is not appropriate. General: only grant permission when you are 

convinced; you can't just say ‘it doesn't appear to be harmful’. Consumer 

confidence. Applications sometimes concern ‘imaginary plants’: the money 

invested evaporates when the company is taken over by other countries, etc. This 

kind of information is also gradually filtering through to consumers - mistrust. The 

views of Messrs. Feenstra and Udo and Ms Van Ardenne, who would like to keep 

proven effects which are damaging to health out of the picture, are rather sad, and 

definitely not amusing. People forget that those negative, health-damaging effects 

could affect almost anybody. These are risks which cannot be insured against. That 

famous ‘yardstick’ should also be called into question. It takes no account of health 

effects. Are our policy-makers blind? The elephant in the room is the mode of 

action of the substances in the formulation of a pesticide, the ‘inerts’, which are the 

most damaging to health.  I would mention only propanediol, ethylene glycol and 

alkyl ether sulphate (AES). And the ‘strange’ thing is, none of the 150 references 

requested from the major libraries ‘are available in Netherlands’, that is to say not 

even the journals in which they appear! And yet, surely the purpose of life is to 

accumulate knowledge! And that applies to everyone; it is not selective! Perhaps 

the ‘speeding up’ of assessments could have the fortunate side-effect of giving the 

CTB more time, for example to check for toxins in the 51 wells in the east of the 

Netherlands and in Limburg, which are listed in the Alterra report (which is to be 

kept secret) but ‘not yet investigated’, so that organic gardeners can water their 

lettuce using water from their wells with an easy mind. It would also be nice for 

consumers to know this. And they could put up a sign saying ‘No Entry’ or ‘Do not 

use’, or prevent public access by establishing plantations, as happened in the past 

when carcasses infected with anthrax were simply buried. The poor CTB! (Bt, Bc - 

bacillus cereus, Ba - bacillus anthracis - they are all related, can take on one 

another's characteristics. Soil life does not stand still!). I therefore wonder, if I was 

to ask for the literature from TNO, for example, having received an offer with a 

price-tag attached, whether I would get value for my money! All the above-

mentioned 150 references would have to come from abroad, and I can imagine that 

the number of documents that I would ultimately receive would depend on the price 

paid. This would be like valuing stamp collections: costs = 10% of the value 

calculated. Fortunately, I don't need those 150 references! If I were a member of 

the House of Representatives [in the Dutch Parliament] I would also feel pretty 

wretched if I knew that I could only have some of the information I needed to make 

comparisons. But if you don't know enough, nor can you complain. Just relax, there 

is nothing serious at stake! After all, the independent experts from the 

Staatstoezicht op de Volksgezondheid [Dutch Public Health Supervisory Service] 

are supposed to know everything in their field, are they not? It is after all from this 



body that the policy-makers etc. have to get their information. The Public Health 

Supervisory Service has written to me saying that propanediol is not toxic. 10% of 

the herbicide Finale/Liberty/Basta consists of this ‘inert’, which causes dermatitis. 

But, if the commercial tests are not up to scratch, this fact will never be known 

around the world. The worst thing is that dermatologists have no choice but to 

admit that they do not have the expertise, because they do not know the secret 

composition of the herbicides (the CTB does of course). Look, it is a matter of 

public interest that you should know what that composition is. This was the 

judgment of Aventis Crop Science and it was included in the ruling of the Dutch 

Trade and Industry Appeals Tribunal. We can't just sweep this under the table, can 

we? For example, AES (30% of the formula) causes vasoconstriction, among other 

things, while propanediol (10%) causes dermatitis. In the commercial tests (in 

which I personally took part), they use a concentration of propanediol which is 

some 100x to 200x too low, plus Vaseline (hydrophobic) as a carrier, rather than 

water, so that the substance to be tested cannot penetrate the skin. Some years ago, 

during some warm weather, I ingested propanediol, ethylene glycol and alkyl ether 

sulphate - and all the other ingredients - from drift from Finale SL14 (comparable 

to Basta and Liberty). The result was permanent damage. This could happen to 

whole sections of the population. These substances must be eradicated, in the 

public interest. However, the public knows nothing about all this. I am suspicious 

of arable crops which are genetically modified to be pesticide-resistant. The 

companies introducing GM crops which are resistant against substances used in 

pesticides, are responsible for damage to health. The largest company in this field 

in the Netherlands has told me that it does not know the substances used in the 

herbicides against which they make their plants resistant. It's a matter for Hoechst, 

apparently. But Hoechst just passes the buck back. Anyone introducing a new 

strain is responsible for its consequences. Even Monsanto claims that it bears 

absolutely no responsibility for the potential consequences of using its products in 

crop production. And that’s OK? A little aside: Foray 48B, a Bt-insecticide,– 

contains methylparaben as an ‘active ingredient’. This was listed by the EPA back 

in the day as an active ingredient. This stuff can also be found in ointments, etc., 

which you spread on your skin to prevent chapping. Can anyone explain that to 

me? L. Eijsten (used with permission) 
 

 

 
4. Conclusions and recommendations 
 

We read: "Modified Cry3A delta-endotoxin confers resistance to coleopteran 

insects particularly corn rootworm pests by selectively damaging their midgut 

lining." 



Modified Cry3A delta-endotoxin: Poison, poison, poison. Insects are being 

poisoned with built-in poison. And we eat it too. War against nature ... In the end, 

you can’t beat nature. The answer is to cooperate with nature. The push-pull 

method is a good example. African solution: push-pull (taken from 16A) *In 

Kenya, the Indian scientist Dr Zeyaur Khan developed an alternative to the Bt 

maize. Every year, around half of the maize harvest in Kenya is lost to a 

combination of invasive ‘witchweed’ (Striga) and stalk borers. These harmful 

insects are related to the maize borer, against which the multinationals developed 

their GM Bt maize. Khan’s ‘push-pull’ method combats both the weed and the 

insect, without using chemical pesticides and without genetic manipulation. Khan 

and his team tested over four hundred varieties of grass and finally discovered 

Napier, a variety that proved to be very attractive to stalk borers. A border of this 

grass variety, planted around a maize field, attracted the insects away from the 

maize. To make the maize plants unattractive to the borers, they sowed desmodium 

among them. That repels the insects and also helps combat witchweed. It also 

fertilises the soil with natural nutrients. This is the ‘push-pull’ method: the 

desmodium ‘pushes’ the stalk borers out of the maize field and the Napier grass 

attracts the insects. Page 11, Recept voor een markttoelating [Recipe for market 

authorisation], December 2007. https://www.gentechvrij.nl/wp-

content/uploads/2017/10/Recept-voor-markttoelating-2007-ISBN-EAN-

9789081263818-.pdf 

 

 
5. Others 
 

The CAs in various countries again have a lot of questions. Will they really 

approve this GM maize? 

 

 
6. Labelling proposal 
 

If you do not decide to ban this GM maize (which can never be the same as 

‘ordinary’ maize, GM maize has after all always been altered!), which we would 

consider a real shame, a warning triangle with a skull and crossbones would be 

most effective. And not only where GM organisms form 0.9% of the ingredients, 

but whenever they are present. This response is also being sent on behalf of 

Stichting Ekopark, Donaustraat 152, Lelystad, NL. 
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Others 
 

28-11-2019. Additions: The application is not just through one country, so how 

does the procedure continue? 
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a. Assessment: 

4. Conclusions and recommendations 
 

Supplement to 4-12-2019. Quote: After so many years of EFSA’s poor 

implementation and partial disregard of repeated EU Parliament requests to fix its 

independence policy, the new Parliament would be wise to step up the pressure on 

this EU agency. https://corporateeurope.org/en/2019/06/efsa-gene-drive-working-

group-fails-independence-test 
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a. Assessment: 

Molecular characterisation 
 

1. Molecular characterisation Implementing Regulation 503/2003 requests that 

stacked events can only be assessed and authorised if the parental plants were 



previously assessed and authorised. However, there seems to be no data on the 

parental plants in regard to PMI and mCry3A in isolation. 

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. Furthermore, other gene products, such as 

miRNA from additional open reading frames, were not assessed. Thus, 

uncertainties remain about other biologically active substances arising from the 

method of genetic engineering and the newly introduced gene constructs. 

It is known that environmental stress can cause unexpected patterns of expression 

in the newly introduced DNA as well as the specific genomic background of the 

variety (see, for example, Trtikova et al., 2015). Indeed, the data presented in the 

original dossier assessed by EFSA (2009a) on kernels show a concentration of 

between 0.8 to 2 μg mCry3A protein/g tissue dry weight. However, data presented 

in EFSA (2016), EFSA (2010a) and EFSA (2010b) show a much lower 

concentration, while some data from the US (BRAD 2010) show substantially 

higher values. These results seem to be, at least partially, caused by the genetic 

background of the specific varieties. 

mCry3A levels on dry weight basis in event MIR604-derived maize plants (µg, dry 

weight) 

EFSA 2010a >0.6 EFSA 2010b 0.3-0.8 EFSA 2016 0.35-0.57 US BRAD (2010) 

MIR604-B Hybrid 0.74-1.83 US BRAD (2010) MIR604-C Hybrid 1.26-3.13 EFSA 

2009 (as for renewal) 0.8-2.0 

The applicant provided further data on gene expression from Spain and Romania in 

2008; these were, however, were not summarised and presented by EFSA. 

Therefore, these data cannot be commented on within the given period for 

consultation. 

Whatever the case, the available data indicate that gene expression is dependent on 

the varietal background and might also be influenced by site specific conditions. 

Therefore, EFSA should have requested more recent data on gene expression, 

taking into account a larger number of varieties and a broad range of environmental 

conditions. From the data presented, it cannot be concluded to which extent 

specific environmental conditions, such as those caused by climate change, will 

influence the overall concentration of the enzymes (mCry3A and PMI) in the 

plants. Furthermore, the process of stacking might have been influenced by the 

concentration of the two newly produced enzymes. However, no data on the 

parental plants were made available. 



Whatever the case, the data as presented do not represent the conditions of more 

extreme weather conditions which have been observed more frequently in recent 

years. 

Furthermore, no data were presented from maize-producing regions such as 

Argentina and Brazil. 

Already in 2009 (EFSA 2009b), experts from Member States complained: “The 

analysis for the range of the expression of mCry3A and PMI relies solely on one 

field trial in one location. Since the expression can be affected by climatic 

conditions, soil fertility, agricultural practice or unknown gene x environment 

interactions, the data presented give only a crude estimate of the range and can not 

be regarded as sufficient for a market release.” 

In regard to the expression of the additionally inserted genes, Implementing 

Regulation 503/2013 (which was not in place at the time of the original risk 

assessment) requests “protein expression data, including the raw data, obtained 

from field trials and related to the conditions in which the crop is grown”. 

As shown, this requirement is not fulfilled by the data used and presented for the 

risk assessment. 

We conclude that the available data indicate gene expression of the newly 

introduced genes is likely to depend on, or be influenced by, varietal background, 

and potentially by environmental conditions such as drought. 

Therefore, 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, taking into account more extreme 

drought conditions. Further, they should have been tested in the maize-producing 

countries in South America. In addition, EFSA should have requested data from 

several varieties, including those cultivated in South America. Furthermore, data 

from the parental plants need to be presented. 

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, as well as changes in metabolic pathways and the emergence of 

unintended biologically active gene products. Such in-depth investigations should 

not depend on any findings indicating potential adverse effects, they should always 

be necessary to come to sufficiently robust conclusions to inform the next steps in 

risk assessment. 

EFSA (2009a)Technical report of EFSA prepared by the GMO Unit on application 

EFSA-GMO-UK-2005-11 for the placing on the market of the genetically modified 

insect-resistant maize MIR604 for food and feed uses, import and processing under 



Regulation (EC) No 1829/2003 from Syngenta seeds S.A.S. on behalf of Syngenta 

Crop Protection AG, EFSA Scientific Report (2009) 328, 1-8. 

EFSA (2009b) Comments from the experts of Member States on the technical 

report of EFSA prepared by the GMO Unit on application EFSA-GMO-UK-2005-

11, submitted by Member States during the three-month consultation period, 

Register of Questions, 

http://registerofquestions.efsa.europa.eu/roqFrontend/questionsListLoader?unit=G

MO 

EFSA (2010a) EFSA Panel on Genetically Modified Organisms (GMO); Scientific 

Opinion on application (Reference EFSA-GMO-UK-2008-56) for the placing on 

the market of insect resistant and herbicide tolerant genetically modified maize 

Bt11 x MIR604 x GA21 for food and feed uses, import and processing under 

Regulation (EC) No 1829/2003 from Syngents Seeds. EFSA Journal 2010; 

8(5):1616. [30 pp.]. doi:10.2903/j.efsa.2010.1616. Available online: 

www.efsa.europa.eu 

EFSA (2010b) EFSA Panel on Genetically Modified Organisms; Scientific Opinion 

on application (EFSA-GMO-UK-2007-48) for the placing on the market of insect 

resistant and herbicide tolerant genetically modified maize MIR604 x GA21 for 

food and feed uses, import and processing under Regulation (EC) No 1829/2003 

from Syngenta Seeds. EFSA Journal 2010; 8(5):1611. [30 pp.]. 

doi:10.2903/j.efsa.2010.1611. Available online: www.efsa.europa.eu 

EFSA (2016) EFSA GMO Panel (EFSA Panel on Genetically Modified 

Organisms) Scientific Opinion on an application by Syngenta (EFSA-GMO-DE-

2011-99) for the placing on the market of maize Bt11 9 59122 9 MIR604 9 1507 9 

GA21 and twenty subcombinations, which have not been authorised previously 

independently of their origin, for food and feed uses, import and processing under 

Regulation (EC) No 1829/2003. EFSA Journal 2016;14(8):4567, 31 pp. 

doi:10.2903/j.efsa.2016.4567 

US BRAD (2010) BIOPESTICIDES REGISTRATION ACTION DOCUMENT: 

Modified Cry3A Protein and the Genetic Material Necessary for its Production 

(Via Elements of pZM26) in Event MIR604 Corn SYN-IR604-8, U.S. 

Environmental Protection Agency Office of Pesticide Programs, Biopesticides and 

Pollution Prevention Division. 

 

 
Comparative analysis (for compositional analysis and agronomic traits and 

GM phenotype) 
 



2. Comparative analysis (for compositional analysis and agronomic traits and GM 

phenotype) Implementing Regulation 503/2003 requests that stacked events can 

only be assessed and authorised if the parental plants were assessed and authorised 

previously. However, it appears there is no data on the parental plants, in regard to 

PMI and mCry3A in isolation. 

Further, Implementing Regulation 503/2013 requests: “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.” 

However, the data presented do not represent expected agricultural practices or the 

different meteorological and agronomic conditions under which the crop is to be 

grown. The field trials were not conducted in all relevant regions where the maize 

will be cultivated, and no extreme weather conditions, such as those that have 

occurred more frequently in the last ten years, were taken into account. 

As the significant findings from the field trials in 2002 and 2003 show, site by site 

and year by year effects have to be expected. It is also worrying that these data 

were interpreted not only in the light of the actual field trials, but other ranges of 

data found elsewhere in literature (EFSA 2009a): “These observed differences 

between maize MIR604 and its non-GM comparators all fell within the range of 

natural variability reported in literature, except for: i) campesterol in kernels of one 

GM line, which was slightly above the upper boundary of background values in 

one location; and ii) for values of oleic acid in kernels of two control lines and one 

GM line, which fell below the range of natural variability. With the exception of 

higher oleic acid levels, none of these differences were consistently observed over 

the seasons tested.” 

Furthermore, there are no data from field trials with the parental plants. Therefore, 

effects caused by stacking cannot be excluded. 

Taking into account the purpose of the genetic engineering in this case, it is not 

acceptable that EFSA (2019) failed to require further studies for renewal of the 

application even though • No data from more recent field trials were made 

available, including varieties which are currently grown in the countries of 

cultivation. • No data from Omics (proteomics, transcriptomics, metabolomics) 

were used to assist the compositional analysis and the assessment of the 

phenotypical changes. • No data were generated representing more extreme 

environmental conditions, such as those caused by climate change resulting in more 

extreme droughts. • No data were generated that represent the growing conditions 

in other relevant maize growing regions outside the US. 



Based on the available data, no final conclusions can be drawn on the safety of the 

plants. The data do not fulfill the requirements of Implementing Regulation 

503/2013. 

EFSA (2009a)Technical report of EFSA prepared by the GMO Unit on application 

EFSA-GMO-UK-2005-11 for the placing on the market of the genetically modified 

insect-resistant maize MIR604 for food and feed uses, import and processing under 

Regulation (EC) No 1829/2003 from Syngenta seeds S.A.S. on behalf of Syngenta 

Crop Protection AG, EFSA Scientific Report (2009) 328, 1-8. 

EFSA (2019) EFSA GMO Panel (EFSA Panel on Genetically Modified 

Organisms), Scientific Opinion on the assessment of genetically modified maize 

MIR604 for renewal authorisation under Regulation (EC) No 1829/2003 

(application EFSA-GMO-RX-013). EFSA Journal 2019;17(11):5846, 11 pp. 

https://doi.org/10.2903/j.efsa.2019.5846 

 

 
b. Food Safety Assessment: 

Toxicology 

 
Implementing Regulation 503/2003 requests that stacked events can only be 

assessed and authorised if the parental plants were assessed and authorised 

previously. There appears to be no data on the parental plants in regard to PMI and 

mCry3A in isolation. 

Further, 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;” 

The toxicological risk assessment originally performed by EFSA (2009a) has some 

substantial weaknesses: the Bt proteins used in the original risk assessment 

exhibited a different structure and biological activity compared to those produced 

in the plants. 



Furthermore, a sub-chronic feeding study performed with MIR604 for the original 

risk assessment showed some significant findings as also mentioned in the 

comments from Member States (2009b): “Noticeable is the partly significant lower 

food consumption of the male rats in both GMO-maize-fed-groups during the 

whole test, which leads to a significant lower increase in body weights in the group 

of 10% GMO-maize-fed male rats. Together with other results, especially the 

significant changes in the haemogram of male rats in the group which was fed with 

10% GMO-maize thus can give a hint to possible adverse effects of MIR604 maize 

on the health of the test animals. As a consequence a subsequent feeding study 

should be requested to address the above uncertainties. The study should cover a 

longer exposure preferably over two generations to test for chronic effects.” 

Despite these findings, and in awareness of the lack of more specific data on the 

synthetic Bt protein, no further testing of the whole stacked plant (feeding study) 

was requested. 

It should be acknowledged that, in regard to toxicology or potential 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 and are altered in their 

biological quality; therefore, they are not identical to their natural templates 

(Hilbeck & Otto, 2015). It should not be overlooked that the mode of action of 

mCry3A was changed to become more effective in pest insects, thus data from the 

naturally occurring Bt toxins are not sufficient. 

In general, it is known that not all modes of action of the insecticidal proteins 

produced in the plants depend on the specific mechanisms occurring only in the 

target insect species. Only very few Bt toxins (especially Cry1Ab, for overview 

see, Then, 2010) were investigated in more detail in regard to their exact mode of 

action, and there is no data on the Bt toxins produced in the maize. On the other 

hand, several publications exist showing the effects of Bt toxins in mammals: some 

Cry toxins are known to bind to epithelial cells in the intestine of mice (Vázquez-

Padrón et al., 1999, Vásquez-Padrón 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. Two 

recent publications (de Souza Freire et al., 2014; Mezzomo et al., 2014) confirm 

hema toxicity of several Cry toxins, including those being used in genetically 

engineered plants such as Cry 1Ab and Cry1Ac. 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. 

Studies to determine effects after long-term exposure to various dosages are also 

relevant in regard to potential immune toxicity. This is underlined by EFSA’s 

original risk assessment (EFSA 2009): “The EFSA GMO Panel also considered 



possible immunogenicity and adjuvanticity of Cry proteins. After intraperitoneal 

(i.p.), intranasal (i.n.) or intragastric administration of Cry1Ac and i.p. and i.n. 

administration of Cry3A to mice at relatively high dosage, IgG, IgM and mucosal 

IgA response were induced, but no IgE response was reported (Guerrero et al., 

2004; Vazquez-Padron et al., 1999; 2000). (...)” 

It is not clear why EFSA (2009a and 2019) did not request data regarding the dose-

response relationship to test this assumption on immunogenicity and adjuvanticity. 

Further, in regard to potential immune reactions, which often coincide with 

inflammation, data on chronic exposure would be highly relevant, but no such data 

were made available. 

For the assessment of the renewal application (EFSA 2019), Syngenta provided 

data on sequence analogies with other known toxins, allergens and immunogenic 

gluten-related epitopes. However, such data do not address the specific questions 

raised above. 

Moreover, it is evident that Bt toxins can survive digestion to a much higher degree 

than has been assumed by EFSA: Chowdhury et al., (2003) as well as Walsh et al. 
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In this regard it also has to be considered that the concentration of the insecticidal 

proteins will be enriched in processed products such as gluten meal, and that they 

can reach much higher concentrations compared to the kernels. 
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Allergenicity 
 

Implementing Regulation 503/2013 requests: “In cases when known functional 

aspects of the newly expressed protein or structural similarity to known strong 

adjuvants may indicate possible adjuvant activity, the applicant shall assess the 

possible role of these proteins as adjuvants. As for allergens, interactions with other 

constituents of the food matrix and/or processing may alter the structure and 

bioavailability of an adjuvant and thus modify its biological activity.” 

“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;” 

However, EFSA did not request the applicant to provide data to verify whether the 

source of the transgene is allergenic, even though there were some indications: 

according to Santos-Vigil et al (2018), the Bt toxin Cry1Ac can act as an allergen if 

ingested. However, no specific experimental data on the allergenic or immunogenic 

potential of the mCry3A were requested. 

Furthermore, as mentioned, there are several studies indicating that immune 

responses such as adjuvanticity in mammals are triggered by Bt toxins and have to 

be considered in this context. 



In this regard, it further has to be considered that the concentration of the 

insecticidal proteins will be enriched in processed products such as gluten meal, 

and that it can reach a much higher concentrations compared to the kernels. 

In its risk assessment, EFSA did not consider that under real conditions and, 

contrary to what is suggested by the findings of in-vitro studies, Bt toxins will not 

be degraded quickly in the gut but are likely to occur in substantial concentrations 

in the large intestine and faeces (Chowdhury et al., 2003; Walsh et al., 2011). In 

addition, in regard to the degradation of the Bt toxins during ingestion, there is 

specific cause for concern that the maize or gluten is likely to be fed together with 

soybeans that naturally produce enzymes, which can substantially delay the 

degradation of Bt toxins in the gut (Pardo-López et al., 2009). In addition, soybeans 

are known to produce many food allergens. Therefore, the immune system 

responses caused by the allergens in the soybeans might be enhanced by the 

adjuvant effects of the Bt toxins. 

In this context, it also should be remembered that the PMI enzyme was also 

suspected of being potentially allergenic (EFSA 2009a and EFSA 2009b). 

Although no conclusive evidence is shown that PMI is allergenic, the combination 

of the two enzymes deserves specific attention. 

In general, it has to be taken into account that so far only very few Bt toxins 

produced in genetically engineered plants have been investigated in regard to their 

potential impact on the immune system. As yet, only two Bt toxins (Cry1Ac and 

Cry1Ab) have been tested in more detail for their possible effects on the immune 

system. This is especially relevant for mCry3A which has so far not been subjected 

to more detailed analysis regarding potential immunological effects. 

Given the fact that potential effects of Bt toxins on the immune system have 

meanwhile been discussed for many years (for overview see, for example, Then & 

Bauer-Panskus, 2017), and already around 40 GE crop events producing Bt toxins 

have been approved for the EU market, any further delay in resolving these crucial 

questions cannot be accepted. 

In accordance with EU Regulation 1829/2003, safety of whole food and feed has to 

be demonstrated before approval for import can be issued. Since this is not the case 

with the stacked maize, the risk assessment is not conclusive and no market 

authorisation can be granted. 
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Others 
 

Overall process Syngenta presented new data, e.g. on gene expression and 

monitoring for the renewal application. However, these data were not presented and 

summarised in the EFSA opinion. Given the tight timeframe of one month for 

public consultation, these data cannot be accessed and assessed by the public. 

Therefore, in order to turn the process for public consultation into a useful exercise, 



it needs to be reorganised to allow an accurate understanding of all relevant data 

and respective findings during the consultation period. 

Monitoring: 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. 

The applicant made available some data on monitoring which could not be assessed 

during the consultation period. However, in awareness of current general practice, 

it has to be assumed that the above requirements were not fulfilled. 

Reliability of data: As existing evidence shows (Székács et al., 2011; Shu et al., 

2018), the methods need to be carefully evaluated to ensure that the results are 

reliable, comparable and reproducible. Therefore, fully evaluated methods have to 

be published that allow the Bt concentration in the maize to be measured by 

independent scientists, as is the case for other plant protection compounds used in 

food and feed production. This is necessary to make sure that the environment as 

well as human and animals coming into contact with the material (for example, via 

dust, consumption or manure) are not exposed to higher quantities of Bt toxins than 

described in the application. 

Literature research: In regard to the literature review, the way in which it was 

carried out is unacceptable. Out of nearly 3000 publications, the applicant only 

selected 16 publications which were considered to be relevant (!). 11 of these 

publications were produced with the involvement of the company and the experts 

who had applied for a patent on the specific Bt toxin (!). Two of the other 

publications have been published in the Russian language only and not in a peer 

reviewed magazine. In essence, this shows that the data on literature provided by 

Syngenta are not reliable, and that EFSA should not have accepted this kind of 

literature review. 
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3. Environmental risk assessment 
 

The appearance of teosinte in Spain and France (see Testbiotech, 2016; Trtikova et 

al., 2017) has to be considered in the context of the renewal application process. As 

Pascher et al (2016) show, the volunteer potential of maize is higher than currently 

assumed. 

The hypothesis that hybrid offspring from maize MIR604 and teosinte will show a 

higher fitness compared to conventional maize, is plausible since the Bt toxins may 

be present in the offspring and teosinte shows higher survival rates compared 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. 
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4. Conclusions and recommendations 
 

The EFSA risk assessment cannot be accepted. 

Beyond that, since MIR604 has to be considered to be a stacked event derived from 

crossing two distinct lines of maize, data have to be requested on the parental 

plants. In the absence of such data, the market authorisation and the renewal 

application for the maize does not fulfill the standards required by EU law. This is 

a problem for all further stacked events with MIR604. 

 

 
 


