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a. Assessment:  

Others 

 

“However, this assumption is highly questionable. Just recently, documents were published showing 

that EFSA had not correctly assessed immune system responses to Bt toxins. Currently, it cannot be 

ruled out that Bt toxins trigger allergies and other immune responses. Very high concentrations of Bt 

toxins can be found in some products derived from the maize. In addition, the health risks from the 

residues of spraying are still being discussed by scientists, and crucial data needed to conclude on 

safety are missing. “ Media release Testbiotech  

Further genetically engineered ‘maize monsters’ about to be approved for import Bayer maize 

is resistant to four herbicides and produces several insecticides – combinatorial effects not 

tested https://www.testbiotech.org/en/node/2340  

Call for retraction of EU-funded G-TwYST study on GM maize 03-07-2020, GMWatch: 

“Prof Gilles-Eric Séralini of the University of Caen has published a peer-reviewed paper 

criticising the EU-funded 2-year feeding study on GM maize that claimed to show no adverse 

effects from the GM diet.” https://www.gmwatch.org/en/news/latest-news/19345 Risk 

assessment of genetically engineered plants that can persist and propagate in the environment 

Paper Bauer-Panskus, A., Miyazaki, J., Kawall, K. et al. Risk assessment of genetically 

engineered plants that can persist and propagate in the environment. Environ Sci Eur 32, 32 

(2020). https://doi.org/10.1186/s12302-020-00301-0  

 

 

4. Conclusions and recommendations 

 

Do not allow! Totally irresponsible! Response also on behalf of the Ekopark Foundation, Lelystad  

 

 



6. Labelling proposal 

 

Do not allow! Totally irresponsible! Response also on behalf of the Ekopark Foundation, Lelystad 
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a. Assessment:  

5. Others 

 

26 March 2020 Supplement to our complaints and those of the Ekopark Foundation, Lelystad. 

https://www.gentechvrij.nl/2016/08/19/ekopark/ -------------------------------------------------------------------

--------------------- Environmental Pollution Volume 261, June 2020, 114129 In progress (June 2020) 

This issue is in progress but contains articles that are final and fully citable.  

Glyphosate exposure induces inflammatory responses in the small intestine and alters gut 

microbial composition in rats☆ Author links open overlay 

panelQianTangJuanTangXinRenChunmeiLi Show more 

https://doi.org/10.1016/j.envpol.2020.114129 

https://www.sciencedirect.com/science/article/pii/S026974911936141X?via%3Dihub  

------------------------------------------------------------------------------- Germany's taste for GMO-

free products erodes demand for US's GM soy, says USDA  

USDA highlights "marketing opportunities for growers and producers of non-GMO feed 

ingredients and additives" Germany's voluntary GMO-free labelling programme is gaining 

momentum, generating $11 billion in sales in the country in 2018, according to a report by the 

US Dept of Agriculture's (USDA) Global Agricultural Information Network (GAIN) service. 

GMWatch https://gmwatch.org/en/news/latest-news/19041 -----------------------------------------

----------------------------------- Germany Post: Berlin Voluntary GMO-Free Labeling Program 

Generates 11 Billion Dollars Along with increased sales opportunities for growers of non-

GMO corn and soy, the expansion of the Ohne Gentechnik program presents attractive 

possibilities for producers of non-GMO feed supplements and additives. For example, in 

2019, VLOG issued a VLOG Geprüft seal to Dutch company Veramaris for its algal-based 

omega-3 fatty acids, MORE: 

https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Volunta

ry%20GMO-

Free%20Labeling%20Program%20Generates%2011%20Billion%20Dollars_Berlin_Germany

_6-28-2019.pdf  
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a. Assessment:  

Molecular characterisation 

 

According to EFSA, the dossier for renewal of authorisation contained further information regarding 

molecular characterisation (EFSA, 2020a): At the time of submission of the renewal dossier, the 

applicant provided a complete bioinformatic dataset for maize MON 88017 event including an 

analysis of the insert and flanking sequences, an analysis of the potential similarity to allergens and 

toxins of the newly expressed proteins and of all possible open reading frames (ORFs) within the 

insert and spanning the junction sites [….].”  

This dataset revealed that “the maize endogenous gene “putative purine permease 11” has 

been interrupted by the insert MON 88017” (EFSA, 2020b).  

EFSA (2020a) should have requested a much more detailed investigation into potential 

biologically active gene products and changes in metabolic pathways. In order to assess the 

sequences encoding the newly expressed proteins, or any other open reading frames (ORFs) 

as well as interrupted genetic information 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; therefore, no detailed investigations were carried out in this regard. 

Furthermore, other gene products such as dsRNA 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.  

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

503/2013 requests “protein expression data, including the raw data, obtained from field trials 

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

Indeed, there are reasons why the data presented do not represent the conditions in which the 

plants are grown: (1.1) no extreme weather conditions were taken into account; (1.2) the field 

trials did not take current agricultural management practices into account.  

1.1  

The applicant did not deliver any new data regarding the expression of transgenic proteins. 

However, data from the initial application shows that Cry3Bb1 and CP4 EPSPS levels 



differed widely between field trials conducted at three different field locations in the USA 

during the 2002 growing season (EFSA, 2009). “Across the developmental stages examined, 

the mean Cry3Bb1 protein levels ranged between 260-570 μg/g dw in leaf, 220-500 μg/g dw 

in the whole plant and 100 -370 μg/g dw in root tissues. CP4 EPSPS protein levels ranged 

between 150-220 μg/g dw in leaf and 70-150 μg/g dw in root. This plant material was also 

used to analyse the expression of the proteins in pollen, silk, forage, forage root, grain, stover 

and senescent roots. The mean Cry3Bb1 protein level in the grain was 15 μg/g dw (range 10-

22 μg/g dw) and CP4 EPSPS protein level in grain was 5.8 μg/g dw (range 4.1-7.1 μg/g dw).”  

Environmental stress can cause unexpected patterns of expression in the newly introduced 

DNA (see, for example, Trtikova et al., 2015). There is plenty of evidence that drought or heat 

can significantly impact the content of Bt in the plant tissue (Adamczyk & Meredith, 2004; 

Adamczyk et al., 2009; Chen et al., 2005; Dong & Li, 2006; Luo et al., 2008; Then & Lorch, 

2008; Trtikova et al., 2015). Therefore, to assess gene expression, the plants should have been 

grown under conditions of severe drought, with and without irrigation, with and without 

application of the complementary herbicide, as well as compared to more moderately severe 

climate conditions. However, no such data were requested or used for detailed comparison to 

assess the genome x environment interactions.  

Furthermore, Fang et al. (2018) showed that stress responses can lead to unexpected changes 

in plant metabolism inheriting additional EPSPS enzymes. Therefore, the plants should have 

been subjected to a much broader range of stressors to gather reliable data on gene expression 

and functional genetic stability.  

Moreover, the plants should have been subjected to a much broader range of defined 

environmental conditions and stressors ( for example, those which might be expected due to 

ongoing climate change) to gather specific and reliable data on gene expression and functional 

genetic stability.  

1.2 Due to increased weed pressure, it has to be expected that these plants will be exposed to 

high and repeated doses of glyphosate. Higher dosages of the herbicide 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 ignored in the EFSA risk 

assessment for renewal of maize MON88017. EFSA should have requested the applicant to 

submit more recent data from field trials, also taking into account the highest dosage of 

glyphosate that can be tolerated by the plants, including repeated spraying.  

However, this aspect was ignored in the EFSA risk assessment.  

Additional findings No detailed examination was undertaken regarding the extent to which 

the modification of the Bt protein Cry3Bb1 will change biological characteristics. In order to 

enable further independent risk assessment, the full DNA sequence inserted into the plants 

should be made available, including all open reading frames.  

EFSA also did not request a detailed analysis based on so-called ‘omics’ (transcriptomics, 

metabolomics, proteomics) to investigate changes in the overall metabolism in the plants. 

EFSA assumed that the data from phenotypic characteristics and compositional analysis 

would not indicate any need for further investigations. In general, data on phenotypic 

characteristics and compositional analysis can be used as complementary data, but these are 

not as sensitive as -omics data and cannot replace them.  



Further, the method used to determine the amount of Bt toxins (ELISA) is known to be 

dependent on the specific protocols used. The data are not sufficiently reliable without further 

evaluation by independent labs. For example, Shu et al. (2018) highlight difficulties in 

measuring the correct concentration of Bt toxins produced by the genetically engineered 

plants (see also Székács et al., 2011). Without fully evaluated test methods to measure the 

expression and the concentration of the Bt toxins, risk assessment will suffer from substantial 

methodological gaps. Based on such poor and inconclusive data, the dietary exposure to Bt 

toxins within the food chain cannot be determined as required by Regulation (EU) No 

503/2013.  

Conclusion on molecular characterisation We conclude that the plants should have been 

subjected to a much broader range of defined stressors to gather reliable data on gene 

expression and functional genetic stability, taking into account more extreme drought 

conditions. Furthermore, EFSA should have requested the applicant to submit data from more 

recent field trials, also taking into account the highest dosage of the complementary 

herbicides that can be tolerated by the plants, including repeated spraying.  

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 findings indicating potential 

adverse effects, they should always be necessary to come to sufficiently robust conclusions to 

inform the next steps in risk assessment.  

References:  

Adamczyk Jr, J.J., & Meredith Jr, W.R. (2004) Genetic basis for variability of Cry1Ac 

expression among commercial transgenic Bacillus thuringiensis (Bt) cotton cultivars in the 

United States. Journal of Cotton Science, 8(1): 433-440. http://www.cotton.org/journal/2004-

08/1/17.cfm  

Adamczyk, J.J., Perera, O., Meredith, W.R. (2009) Production of mRNA from the cry1Ac 

transgene differs among Bollgard® lines which correlates to the level of subsequent protein. 

Transgenic Research, 18: 143-149. https://doi.org/10.1007/s11248-008-9198-z  

Chen, D., Ye, G., Yang, C., Chen Y., Wu, Y. (2005) The effect of high temperature on the 

insecticidal properties of Bt Cotton. Environmental and Experimental Botany, 53: 333–342.  

Dong, H.Z., & Li, W.J. (2006) Variability of endotoxin expression in Bt transgenic cotton. J. 

Agronomy & Crop Science, 193: 21-29. 

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-037X.2006.00240.x  

EFSA (2009) Scientific Opinion of the Panel on Genetically Modified Organisms on an 

application (Reference EFSA-GMO-CZ-2005-27) for the placing on the market of the insect-

resistant and herbicide-tolerant genetically modified maize MON 88017, for food and feed 

uses, import and processing under Regulation (EC) No 1829/2003 from Monsanto. EFSA 

Journal 2009, 7(5): 1075. https://doi.org/10.2903/j.efsa.2009.1075  



EFSA (2020a) Scientific Opinion on the assessment of genetically modified maize MON 

88017 for renewal authorisation under Regulation (EC) No 1829/2003 (application EFSA-

GMO-RX-014). EFSA Journal, 18(3): 6008. https://doi.org/10.2903/j.efsa.2020.6008  

EFSA (2020b) Comments and opinions submitted by Member States during the three-month 

consultation period, Register of Questions, 

http://registerofquestions.efsa.europa.eu/roqFrontend/ListOfQuestionsNoLogin?0&panel=AL

L  

Fang, J., Nan, P., Gu, Z., Ge, X., Feng, Y.-Q., Lu, B.-R. (2018) Overexpressing exogenous 5-

enolpyruvylshikimate-3-phosphate synthase (EPSPS) genes increases fecundity and auxin 

content of transgenic arabidopsis plants. Frontiers in Plant Science, 9: 233. 

https://doi.org/10.3389/fpls.2018.00233  

Luo, Z., Dong, H., Li, W., Ming, Z., Zhu, Y. (2008) Individual and combined effects of 

salinity and waterlogging on Cry1Ac expression and insecticidal efficacy of Bt cotton. Crop 

Protection, 27(12): 1485-1490. 

https://www.sciencedirect.com/science/article/pii/S0261219408001257  

Shu, Y., Romeis, J., Meissle, M. (2018) No interactions of stacked Bt maize with the non-

target aphid Rhopalosiphum padi and the spider mite Tetranychus urticae. Frontiers in Plant 

Science, 9: 39. https://www.frontiersin.org/articles/10.3389/fpls.2018.00039/full  

Székács, A., Weiss, G., Quist, D., Takács, E., Darvas, B., Meier, M., Swain, T., Hilbeck, A. 

(2011) Interlaboratory comparison of Cry1Ab toxin quantification in MON 810 maize by 

ezyme-immunoassay. Food and Agricultural Immunology, 23(2): 99-121. 

www.tandfonline.com/doi/abs/10.1080/09540105.2011.604773  

Then, C. & Lorch, A. (2008) A simple question in a complex environment: How much Bt 

toxin do genetically engineered MON810 maize plants actually produce? In: Breckling, B., 

Reuter, H. & Verhoeven, R. (2008) Implications of GM-Crop Cultivation at Large Spatial 

Scales. Theorie in der Ökologie 14. Frankfurt, Peter Lang: 17-21. http://www.mapserver.uni-

vechta.de/generisk/gmls2008/beitraege/Then.pdf  

Trtikova, M., Wikmark, O.G., Zemp, N., Widmer, A., Hilbeck, A. (2015) Transgene 

expression and Bt protein content in transgenic Bt maize (MON810) under optimal and 

stressful environmental conditions. PLoS ONE 10(4): e0123011. doi: 

10.1371/journal.pone.0123011  

 

 

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 503/2013 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.”  

However, no data are presented in the renewal assessment regarding currently applied 

agricultural practices and changes in meteorological and agronomic conditions under which 

the crop is to be grown. (2.1) No extreme weather conditions were taken into account; (2.2) 

the field trials did not take current agricultural management practices into account.  

2.1 According to EFSA, no new field trial data were presented by the applicant. Data from the 

first assessment of maize MON88017 (EFSA, 2009) show that field trials for compositional 

and agronomic assessment were conducted in the US, Argentina and Europe for only one 

year. No information on weather conditions was published for any of these trials. It is not 

acceptable that EFSA failed to require further studies and more data, e.g. • No field trials were 

conducted that lasted more than one season. Thus, based on current data, it is hardly possible 

to assess site-specific effects. • No data were generated representing more extreme 

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

droughts.  

In addition, Fang et al. (2018) showed that stress responses can lead to unexpected changes in 

plant metabolism inheriting additional EPSPS enzymes. Available publications strongly 

indicate that plants producing additional EPSPS enzymes are likely to show strong responses 

in gene expression under stress conditions, such as drought. These effects are also likely to 

impact plant composition and biological characteristics that are crucial for the assessment of 

food and feed safety. However, no specific data were requested or used for detailed 

comparison to assess genome x environment interactions.  

Therefore, the plants should have been subjected to a much broader range of defined 

environmental conditions and stressors to gather reliable data.  

2.2 Due to high weed pressure in many maize growing regions, it has to be expected that these 

plants will be exposed to higher and repeated dosages of glyphosate. Therefore, it has to be 

taken into consideration that the plants can be repeatedly sprayed with high dosages of the 

herbicide. These agricultural practices have to be taken into account to assess whether the 

expected agricultural practices will influence the expression of the studied endpoints.  

Industry recommendations suggest dosages to be sprayed on herbicide-resistant maize of up 

to approx. 3,5 kg a.i./ha glyphosate post-emergence, 9 kg per season, and even higher rates 

(www.greenbook.net/monsanto-company/roundup-weathermax; 

www.greenbook.net/monsanto-company/roundup-ultra). From the available data, it has to be 

assumed that the specific patterns of complementary herbicide applications will not only lead 

to a higher burden of residues in the harvest, but may also influence the composition of the 

plants and agronomic characteristics. This aspect, was completely ignored in the EFSA risk 

assessment.  



EFSA should have requested the applicant to submit data from field trials, also taking into 

account the highest dosage of the complementary herbicides that can be tolerated by the 

plants, including repeated spraying. Only the application of high and repeated dosages of 

glyphosate should have been regarded as representative for expected agricultural practices.  

Further findings Compositional analysis assessed by EFSA in 2009 (EFSA, 2009), revealed a 

range of statistically significant differences in the composition of maize MON88017 and its 

non-GM comparator.  

Therefore, EFSA should have requested further tests for the current application, for example, 

including repeated spraying with higher herbicide dosages and exposure to a much wider 

range of environmental conditions, also taking more extreme drought conditions into account. 

Furthermore, the plant material should have been assessed by using ‘omics-techniques’ to 

investigate changes in plant composition or agronomic characteristics in more detail.  

However, according to EFSA (2020a), no further field trials and no updated compositional 

analysis was requested/prepared by EFSA. Therefore, questions concerning the overall safety 

of the whole food and feed remain unanswered.  

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.  
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b. Food Safety Assessment: 

Toxicology 

 

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;”  

EFSA assessed a subchronic 90-day feeding study with maize MON88017 in 2009 (EFSA, 

2009). No new data regarding toxicity were delivered by the applicant for the renewal 

process.  

As explained above, many significant changes in plant composition were identified. Even if 

the changes taken as isolated data might not directly raise safety concerns, the overall high 

number of effects should have been considered as a starting point for much more detailed 

investigation of potential health impacts.  

However, EFSA did not request any new data regarding the food and feed safety of maize 

MON88017, whereas the need for more detailed assessment is underlined by publications 

showing that the Bt toxins also raise further questions in regard to feed and food safety:  

(1) There are several partially diverging theories about the exact mode of action of the Bt 

toxins at the molecular level (see Then, 2010; Hilbeck & Otto, 2015). Thus, it cannot be 

excluded a priori that the toxins are inert in regard to human and animal health as maintained 

under risk assessment for food and feed.  

(2) There are further uncertainties regarding the specificity of Bt toxins (Venter and Bøhn, 

2016). Changes in specificity may emerge from structural modifications performed to render 

higher efficacy. For example, the proteins are truncated to become activated (see Hilbeck & 

Schmidt, 2006).  

(3) In addition, there are findings in mammalian species showing that Bt toxicity is a relevant 

topic for detailed health risk assessment: some Cry toxins are known to bind to epithelial cells 

in the intestines of mice (Vázquez-Padrón et al., 1999).  

(4) As far as potential effects on health are concerned, several publications (Thomas and Ellar 

1983; Shimada et al., 2003; Mesnage et al., 2013; Huffman et al., 2004; Bondzio et al., 2013) 

show that Cry proteins may indeed have an impact on the health of mammals. For example, 

de Souza Freire et al., (2014) confirm haematological toxicity of several Cry toxins. Some of 

these effects seem to occur where there are high concentrations and tend to become stronger 

over longer periods of time.  

(5) Further, the toxicity of Bt toxins can be enhanced through interaction with other 

compounds, such as plant enzymes (Zhang et al., 2000, Zhu et al., 2007; Pardo-López et al., 

2009); other Bt toxins (Sharma et al., 2004; Tabashnik et al., 2013; Bøhn et al. 2016, Bøhn, 

2018); gut bacteria (Broderick et al., 2009); residues from spraying with herbicides (Bøhn et 

al., 2016, Bøhn, 2018) and other (Kramarz et al., 2007; Kramarz et al., 2009; Khalique & 

Ahmed, 2005; Singh et al., 2007; Zhu et al., 2005; Mason et al., 2011; Reardon et al., 2004).  

In this context, it is relevant that Bt toxins can survive digestion to a much higher degree than 

has been assumed by EFSA. Chowdhury et al. (2003) and Walsh et al. (2011) showed that 



when pigs were fed with Bt maize, Cry1A proteins could frequently and successfully still be 

found in the pig colon 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.  

Further, as far as the exposure of the food chain with Bt toxins is concerned, EFSA should 

have requested data on the overall combined exposure to Bt toxins resulting from the 

introduction of Bt plants in the EU. Currently, there are already 40 events that produce Bt 

toxins authorised for import. The accumulated exposure stemming from these imports should 

have been taken into account. For example, a new study testing corn with a combination of Bt 

toxins (Cry1Ab and Cry34Ab1) indicates health impacts in rats (Zdziarski et al., 2018)  

We concluded there is a need for more detailed investigation. Further, more detailed (e.g. 

using several dosages) and long-term feeding studies, taking into account the functioning of 

the microbiome, would be necessary to assess potential health impacts. These studies should 

include -omics data from animals, as well as detailed assessment of the impact of higher 

dosages of glyphosate sprayed on the plants (as might be expected under practical conditions).  

Beyond that, the residues from spraying were considered to be outside the remit of the GMO 

panel (EFSA, 2020b). However, without detailed assessment of these residues, no conclusion 

can be drawn on the safety of the imported products: due to specific agricultural practices in 

the cultivation of these herbicide resistant plants, there are, for example, specific patterns of 

applications, exposure, occurrence of specific metabolites and emergence of combinatorial 

effects that require special attention (see also Kleter et al., 2011).  

More detailed assessment is also in accordance with pesticide regulation that requires specific 

risk assessment of imported plants if the usage of pesticides is different in the exporting 

countries compared to the usage in the EU. In this regard, it should be taken into account that 

EFSA (2019a) explicitly stated that no conclusion can be derived on the safety of residues 

from spraying with glyphosate occurring in genetically engineered plants resistant to this 

herbicide. Just recently, new doubts were raised about results from previous feeding studies 

which came to the conclusion that glyphosate-resistant maize is safe for human and animal 

consumption (Seralini, 2020).  

There is a common understanding that commercially traded formulations of glyphosate, such 

as Roundup, can be more toxic than glyphosate itself. Therefore, the EU has already taken 

measures to remove problematic additives known as POE tallowamine from the market. 

Problematic additives are still allowed in those countries where the genetically engineered 

plants are cultivated. The EU Commission has confirmed the respective gaps in risk 

assessment: “A significant amount of food and feed is imported into the EU from third 

countries. This includes food and feed produced from glyphosate-tolerant crops. Uses of 

glyphosate-based plant protection products in third countries are evaluated by the competent 

authorities in those countries against the locally prevailing regulatory framework, but not 

against the criteria of Regulation (EC) No. 1107/2009. (…).” 

(www.testbiotech.org/content/eu-commission-request-consider-impact-glyphosate-residues-

feed-animal-health-february-2016)  

Consequently, EFSA should have requested the company to submit data from field trials with 

the highest dosage of glyphosate that can be tolerated by the plants, including repeated 

spraying. The material derived from those plants should have been assessed in regard to organ 



toxicity, immune system responses and reproductive toxicity, also taking combinatorial 

effects with other plant components into account.  

There are further relevant issues: for example, the potential impact on the intestinal 

microbiome also has to be considered. Such effects might be caused by the residues from 

spraying since glyphosate has been shown to have negative effects on the composition of the 

intestinal flora of cattle (Reuter et al., 2007), poultry (Shehata et al., 2013) and rodents (Mao 

et al., 2018). In general, antibiotic effects and other adverse health effects might occur from 

exposure to a diet containing these plants, which were not assessed under pesticide regulation.  

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., 2017). Further attention should be paid to the specific 

toxicity of the metabolites in the active pesticide ingredient. Whatever the case, both the EU 

pesticide regulation and the GMO regulation 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 to be a prerequisite for 

granting authorisation.  

The maize is engineered to be glyphosate-resistant and also produces an insecticide, we 

therefore propose testing these plants following the whole mixture approach, considering 

them to be “insufficiently chemically defined to apply a component-based approach” (EFSA, 

2019b). This approach would require to take into account whole food and feed material 

prepared from the maize as currently grown and imported. 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.  

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 is unacceptable.  
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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;”  

EFSA opinions on MON88017 (EFSA 2009, 2020a) contain only limited information 

regarding the assessment of allergenicity. According to EFSA (2009), only in-vitro tests were 

conducted to assess allergenicity of MON88017. EFSA (2020a) only mentions: “At the time 

of submission of the renewal dossier, the applicant provided a complete bioinformatic dataset 

for maize MON 88017 event including an analysis of the insert and flanking sequences, an 

analysis of the potential similarity to allergens and toxins of the newly expressed proteins and 

of all possible open reading frames (ORFs) within the insert and spanning the junction sites, 

an analysis of possible horizontal gene transfer (EFSA, 2017b), and a safety assessment of the 

newly expressed proteins Cry3Bb1 and CP4 EPSPS regarding their capacity to trigger celiac 

disease (EFSA GMO Panel, 2017a). Upon EFSA request, the applicant provided additional 

information followed by further clarifications on the celiac disease analysis for Cry3Bb1 

protein.”  

We appreciate that EFSA took into account risks concerning celiac disease. However, there 

are other inflammatory processes triggered by less well-defined mechanisms and immune 

responses which also are relevant in this context.  

Contrary to what is suggested by the findings of in-vitro studies (EFSA, 2009), Bt toxins 

might 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 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 

considerably enhanced by the adjuvant effects of the Bt toxins. Furthermore, in processed 

products, such as maize gluten, the toxins can even show a much higher concentration.  

Furthermore, it also 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 for 

their possible effects on the immune system. While the applicant provided some data on 

Cry3Bb1 in regard to celiac disease, other diseases associated with symptoms of chronic 

inflammation were not considered at all.  

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 crops events producing Bt toxins have been approved for the EU 

market, any further delay in resolving these crucial questions is unacceptable. In accordance 

with EU Regulation 1829/2003, safety of whole food and feed has to be demonstrated before 

renewal of approval for import can be issued. Since this is not the case with maize 

MON88017, the risk assessment is not conclusive and market authorisation cannot be granted.  

In summary, the EFSA assessment of maize MON88017 does not fulfill the requirements for 

assessing risks to the immune system.  
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3. Environmental risk assessment 

 

No updated environmental risk assessment of MON88017 was conducted by EFSA (2020a). However, 

the appearance of teosinte in Spain and France (see Testbiotech, 2016; Trtikova et al., 2017) should 

be considered in detail. As Pascher (2016) shows, the volunteer potential of maize is higher than 

previously assumed. Further, in awareness of the biological characteristics of the maize and the 

findings of Fang et al. (2018), the maize needs to be examined in detail regarding next generation 

effects, volunteer potential (persistence) and gene flow.  

Without 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. 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 

(Kawata et al., 2009; Cao et al., 2009; Yang et al., 2017; Bollinedi et al., 2017; Lu & Yang, 

2009; Vacher et al., 2004; Adamczyk & Meredith, 2004; Adamczyk et al., 2009). This issue is 

relevant for gene flow from maize to teosinte as well from teosinte to maize.  

EFSA should have requested new 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 invalid.  

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 maize.  

Consequently, environmental risk assessment carried out by EFSA is not acceptable.  
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4. Conclusions and recommendations 

 

EFSA risk assessment cannot be accepted.  

 

 

5. Others 

 

(1) 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.  

If re-approval for import is granted, the applicant has to ensure that post-market monitoring 

(PMM) is developed to collect reliable information to detect indications of any (adverse) 

effects on health that 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, 2020b).  

(2) We agree with comments made by experts from Member States (EFSA, 2020b), that the 

applicant should be asked to provide a detailed analysis of the fate of the Bt proteins in the 

environment and a quantitative estimate of subsequent exposure of non-target organisms.  

Besides methods of detection, other methods for quantifying exposure to the insecticidal 

proteins need to be made publicly available in order to facilitate monitoring. Food and feed 



producers, farmers as well as experts dealing with environmental exposure (for example, 

which waste material, spillage and manure) have to be able to gather independent information 

on their exposure to the toxins via independent laboratories. As yet, these methods are 

regarded as confidential business information and are not made available upon request by 

EFSA. Thus, the Commission should ensure that the relevant data are both publicly available 

and reliable.  

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.  

(3) It should be noted that EFSA communication with Member States is not always adequate. 

In its responses to concerns of MS experts, EFSA often seems to use copy-paste texts not 

related to the renewal application of maize MON88017, but to other applications (EFSA, 

2020b). In several places, false EFSA question numbers are given or wrong GM events 

mentioned. Amongst others, examples include: • “… the applicant performed a literature 

search in the context of application EFSA GMO-RX-016.” [correct: GMO-RX-014] • “The 

GMO Panel acknowledged that no scientific publications raising a safety concern for human 

and animal health and the environment which would change the original risk assessment 

conclusions on maize MIR604 had been identified by the applicant.” • “Moreover, in its 

scientific opinion on application EFSA-GMO-RX-016, the GMO Panel concluded that no 

new hazards or modified exposure and no new scientific uncertainties were identified for the 

application for renewal that would change the conclusions of the original risk assessment on 

maize MON 88017.”  

Member States might get the impression that EFSA does not take their comments and the 

authorisation process seriously.  
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