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Introduction

Companies such as Monsanto & Bayer sell transgenic seeds to grow plants that continually
produce insecticides throughout the growing season. Therefore, insects are permanently exposed to
the insecticides and can adapt rapidly. This is especially the case with Bt toxins such as Cry3Bb1
produced in maize MON87411. In many maize growing regions of the US, the corn rootworm has
already lost its susceptibility and developed resistance. In order to enhance insecticidal toxicity,
Cry3Bb1 is now combined with dsSRNA. Maize MON87411 also produces an insecticidal miRNA
(DvSnf7 dsRNA). In addition, it has been made resistant to glyphosate; and was genetically
engineered using Agrobacterium tumefaciens.

Regulation (EU) No 503/2013, which foresees 90-day animal feeding studies, an extended literature
review, specific monitoring requirements and specific statistical analysis was applied in the risk
assessment of maize MON87441.

1. Molecular characterisation
Maize MON87411 is the first genetically engineered plant assessed by EFSA that produces an
insecticidal miRNA (double stranded RNA, dsRNA).

The dsRNA produced in the genetically engineered maize is meant to be taken up by so-called pest
insects while feeding on the maize. In this case, the target insects are the larvae of the corn
rootworm (Diabrotica spp.). In the larvae, the dSRNA is taken up from the intestinal gut into the
cells of the insects where it interacts with gene regulation.

The dsRNA is meant to kill the larvae by down-regulating the Snf7 gene transcript via RNA
interference (RNAi). The Snf7 gene is involved in essential biological processes: its function is part
of the ESCRT (Endosomal Sorting Complex Required for Transport) pathway, which plays a crucial
role in cellular housekeeping by internalization, transport, sorting and lysosomal degradation of
transmembrane proteins. In effect, the functioning of the ESCRT complex is disturbed and the
insect will die (Bolognesi et al., 2012; Ramaseshadri et al., 2013).

The dsRNA is produced in addition to the insecticidal Cry3Bb1, which has been used to combat
corn rootworm for about 20 years. Due to permanent exposure, the larvae of the rootworm have
developed resistance in major maize growing regions of the US. In order to enhance insecticidal
toxicity in MON 87411, Cry3Bb1 was combined with the dsSRNA. However, its efficacy has to be
doubted (Khajuria et al., 2018).



Furthermore, the plants produce a CP4 EPSPS that makes them resistant to spraying with
glyphosate.

dsRNA can have many functions and interact with gene regulation in many ways. In most cases,
gene activity will be blocked or down regulated (silenced). It belongs to biologically active
molecules known under the general term miRNAs, which have cross-kingdom activity. They are
known to interact with gene regulation in microorganisms, insects, plants and mammals. Its
specificity is dependent on several factors such as its stability, further splicing and regions within
DNA where it can interact.

To assess potential off-target effects, the structure of the dsSRNA can be compared with genomic
regions in organisms that might come into contact with the molecules. Regulation (EU) No
503/2013 says that when silencing approaches with RNAI are used in genetically engineered plants,
a bioinformatics analysis is required in order to identify potential ‘off-target’ genes. An important
starting point is the collection of relevant data to make comparisons with the RNA networks of non-
target organisms, including mammals and humans that are exposed to the plants via food and feed.

However, in the case of MON87411, the additional dsSRNA produced in the plants was compared
only with RNA as expressed in plants. EFSA concluded that there was similarity that would raise
concerns. However, no comparison was made in regard to mammals and microorganisms.

This gap in risk assessment was also expressed in comments from the experts of Member States

(EFSA, 2018b), such as the BVL (Germany):
“The applicant has not provided data on potential RNAi-targets of DvSnf7 dsRNA in non-
target organisms, including humans. (...) Thus, additional data like bioinformatic
evaluations should be considered. As demonstrated by a history of safe consumption of
dsRNAs with high homology in conventional food and feed, the identification of sequence
similarities between the dsRNA produced by MON 87411 and transcripts of exposed species
would not directly indicate an increased risk of adverse effects. Nevertheless, a
bioinformatic search for potential targets in transcripts of human and likely exposed non
target species (farm animals) would back the weight of evidence approach if no matching
targets where identified. The German Competent Authority therefore recommends a
bioinformatic evaluation, comparable to study no.: RAR-2015-0373, to identify potential
target genes in human and other relevant non target species. Additional information might
be recommended according to the outcome of the bioinformatics evaluation.”

However, no such data were requested by EFSA. Instead, EFSA seems to be of the opinion that

such data would not allow reliable prediction of the potential effects of such molecules. The

protocol of the EFSA panel meeting (EFSA, 2017) states:
“In plants a set of parameters allows for a reasonable prediction of RNAI off-target genes
while in human and animals the extent of complementarity between the small RNA and the
target is more limited and therefore these prediction tools do not allow for sufficiently
reliable predictions (Pinzon et al., 2017). Therefore the GMO Panel considers that only the
search for small RNA off-targets in the GM plant could have value for the risk assessment of
GM plants.”

This is an interesting statement since it exposes some limitations in current knowledge. Pinzon et al.
(2017) show that further research would be needed to make reliable predictions in regard to miRNA



effects in mammals. It can not be used as justification not to assess health risk in the case of
MONS87411. But EFSA neither tries to overcome these limitations of current knowledge, nor does it
consider that risk assessment cannot be concluded without sufficient data and meaningful analysis.

Instead, EFSA (2018a) simply accepts these limitations by restricting its considerations and risk
assessment to potential off-target effects in the plants, leaving aside effects in humans and livestock
and their gut microbiomes that are exposed to the maize via the food and feed chain. This is akin to
someone who has lost something in the dark and then only searches where street lamps shed light
because that is where the light is available.

A similar approach was taken by EFSA in assessing the concentration of dsSRNA and its
downstream metabolic products in the plants. EFSA (2018a) states:
“The applicant provided a measure of the levels of DvSnf7 dsRNA in different tissues
including grain and forage. However, the dsRNA is an intermediate molecule which is
processed by dicer to siRNA molecules and the levels of dsRNA are not a good proxy for the
levels of the active siRNAs in the plant (Paces et al., 2017). Therefore, the levels of the
DvSnf7 dsRNA were not considered relevant for the risk assessment of maize MON 87411.”

As aresult, the data on the concentration of the biologically active molecules in the plants were not
assessed. However, such data are necessary to assess the risks for the food chain and the fate of
these molecules in the environment (see below).

Instead of performing detailed risk assessment, EFSA, in contradiction to scientific publications
(see below) simply assumes that:
“the amount of RNAs taken up and absorbed after oral ingestion is considered negligible in
humans and animals (mammals, birds and fish).”

EFSA’s risk assessment of the dsSRNA expressed in the plants on a molecular level might be
described as the perfect example of a ‘don’t look — don’t find’ strategy incompatible with existing
regulation.

There are further gaps in risk assessment:
e EFSA did not assess additional unintended gene products, such as other unintended miRNA,
that can emerge from the insertion of the transgenes.

¢ Further, no detailed consideration 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.

e EFSA also did not request any 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. However, these data did show many
significant changes (see below). 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.

e Expression data were provided on the new intended proteins. It is known that the Bt content
in the plants depends on environmental impact. For example, environmental stress can cause



unexpected patterns of expression in the newly introduced DNA (see, for example, Trtikova
et al., 2015). Therefore, the plants should have been subjected to a much broader range of
defined environmental conditions and stressors in order to gather reliable data on gene
expression and functional genetic stability. The same investigations should be performed in
regard to dsRNA produced in the maize.

e 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 Székacs et al., 2011). Without fully evaluated test methods to measure the
expression and the concentration of the Bt toxins and the dsRNA (and its metabolites), 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. A similar problem emerges from
the dsRINA produced in the plants.

Consequently, the risk assessment of molecular characteristics is not conclusive and is not sufficient
to show food and feed safety.

2. Comparative analysis (for compositional analysis and agronomic traits and GM phenotype)
Field trials were only performed in Argentina during one growing season (2011-2012). This is not
acceptable, since maize produced for the EU is also grown in other regions such the US and Brazil.

Of the 9 constituents assessed in forage and the 53 constituents assessed in grain, around one third
were significantly different from those of the comparator plants. If the plants were treated with
glyphosate the number of significant differences was strongly increased in grain (from 16 to 28
endpoints). One of the constituents measured (palmitic acid) fell outside the range of comparable
data. Despite the huge number of significant differences, EFSA (2018a) decided that no more
investigations would be needed.

Taken as isolated data these differences might not directly raise safety concerns, nevertheless, the
large overall number of effects should have led to further investigations. Therefore, EFSA should
have requested further studies e.g.

¢ data from omics (proteomics, transcriptomics, metabolomics),

e data representing more extreme environmental conditions such as those caused by climate

change,

¢ data representing more areas of commercial maize cultivation,

¢ more data on stress reactions under controlled conditions

¢ and impact of the dosage of the complementary herbicide sprayed onto the plants.

Instead, EFSA has relied solely on the newly introduced statistical method known as the “test of
equivalence”. This method can be helpful to make some assumptions on the relevance of the
significant findings. However, it cannot replace a detailed assessment of the high number of
significant differences.

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



Toxicology

The company conducted a 90-day feeding trial with maize MON87411 in rats. In this feeding trial
only one dosage of maize (33 %) was included as part of the diet, instead of several dosages as
requested by existing guidance. Nevertheless, EFSA still accepted the data.

The stability of the test and control materials was not tested; therefore it remains unclear if the diet
is comparable to diets fed under practical conditions if, for example, the maize is fed to animals
closer to the date of harvest.

The most relevant finding was weight depression in the rats fed with the maize. As EFSA (2018a)

summarises :
“Statistically significant lower mean feed consumption (as g/cage per day only) were
observed in males fed test diet (~ 9% in study week intervals 5-6, 9-10, 10-11, 11-12). This
was associated with a statistically significant decrease in mean body weights, compared to
the concurrent control (~ 7% in weeks 11 and 12) and in mean cumulative body weight (~
12% in study week intervals 0—10, 0-11 and 0-12). Moreover, statistically significant lower
mean weekly body weight change was also observed in males (study week intervals 0—1, 3—
4, and 6-7) and in females (study week interval 7-8) fed the test diet, compared to the
concurrent controls.”

However, in the absence of test diet-related clinical signs and histopathological changes in the
digestive tract, the GMO panel considered the changes to be non-adverse. Further, EFSA, without
citing specific references, very generally questions whether the uptake of the dSRNA can be
expected at all:
“Dietary ncRNAs [non coding RNAs] are generally rapidly denaturated, depurinated and
degraded shortly after ingestion due to enzymes and conditions (e.g. pH) in the
gastrointestinal tract lumen; in addition, the presence of barriers (e.g. mucus, cellular
membranes) limits the cellular uptake of ncRNAs by gastrointestinal cells, and a rapid
intracellular degradation of possible uptaken ncRNA occurs. Due to the above, the amount
of RNAs taken up and absorbed dfter oral ingestion is considered negligible in humans and
animals (mammals, birds and fish).”

This assessment of toxicology has to be rejected for several reasons:

e 1In 2012, it was reported for the first time that miRNA produced by plants can enter the
bloodstream of mammals (including humans) at the stage of consumption (Zhang et al,
2012). These findings were called into question by several experts (see, for example, US-
EPA 2014; EFSA, 2014). However, looking at more recent publications, one has to assume
that plant miRNA can indeed enter the bloodstream, organs, milk and urine of mammals
after ingestion (Yang et al., 2015; Liang et al., 2015; Hirschi et al, 2015, Lukaski &
Zielenkiewicz, 2014).

e There is evidence that small RNAs taken up from the intestine do indeed interfere with gene
regulation in humans and animals. For example, it was found that miRNA transferred via
milk shows biological activity (Baier et al., 2014). Small RNAs produced by plants are able
to interfere with the immune system in humans and animals (Zhou et al., 2015; Cavalieri et
al., 2015).

e Itis also known from several studies that uptake of miRNA from the mammalian gut and its
detection is dependent on specific factors. For example, Liang et al. (2015) describe
mechanisms for uptake and measurement that need to be taken into account to successfully
quantify the uptake, Yang et al. (2015) as well as Wang et al. (2012) show that the health



status of the recipient can be decisive; Baier et al. (2014) show that packaging in liposomes
enhances uptake; Yang et al. (2015) show that dosage and also prolonged duration of
exposure is important.

None of these issues were discussed or assessed by EFSA (2018a). Further, an external study
commissioned by EFSA (Paces et al., 2017) overlooked several relevant studies. Moreover, in its
conclusions it does not support the position of EFSA that uptake cannot generally be expected.
Paces et al. (2017) summarise the discussion as follows:
“Thus, it is apparent that four years after the original report (Zhang et al., 2012(...)), the
field remains split. The essential questions concerning the existence of the proposed
mechanism emerged already in 2012. Further research is necessary to clarify the basis of
the aforementioned contradictory observations.”

Paces et al. (2017) also mention that the findings (Zhang et al., 2012), which although disputed are

not in contradiction to the general findings in this field:
“In 2012, the article by Zhang et al. proposed that miRNAs from ingested plants could
traverse into the bloodstream and suppress genes in the liver (Zhang et al., 2012 (...)). The
report sparked an ongoing debate because of potential implications these data could have.
It should be pointed out that, while the article reported unexpected and surprising results, it
was not breaking any conceptual dogma. The idea that information could be transmitted
from food in a form of a large organic molecule that would traverse into the human
organism has been an integral part of the prion hypothesis, which brought a concept of
food-borne infectious particles made only of proteins (...). The prion hypothesis, for which
Stanley Prusiner received a Nobel Prize in 1997, is nowadays a biology textbook
knowledge. Furthermore, cross-kingdom regulation by small RNAs was discovered in RNA
silencing field already in its early years — long dsRNA expressed in bacteria could induce
repression of worm genes with complementary sequences when worms were fed with such
bacteria (...). Furthermore, in 2012 it was already well known that feeding on a plant
carrying an RNAi-inducing transgene can induce RNAI in nematodes, insects, or fungi (...).
Thus, the article by Zhang et al. was not bringing any major shift in existing paradigms. The
article essentially extended knowledge of RNA silencing spreading by reporting an example
of a miRNA activity transferred from plants to mammals through feeding.”

There are at least two ways in which the additional dSRNA expressed in the plants can impact
mammalian health:

(1) Uptake from the gut into the bloodstream in the same way as other plant miRNAs as described
(see, for example, Yang et al., 2015; Liang et al., 2015; Hirschi et al, 2015; Beatty et al., 2014). If
the bioactive molecules produced in the plants start to interfere with mammalian gene regulation,
the effects might be drastic: in humans dysfunction of the ESCRT complex is associated with
numerous pathologies, including cancer and various neurodegenerative diseases (Henne et al.,
2012).

Based on current knowledge, this scenario cannot be excluded. This is especially true in the light of
the specific circumstances described by Liang et al. (2014), Zhang et al. (2012) and Yang (2015)
that are relevant for the uptake of miRNA from the gut. The need for further investigation is
supported by the outcome of a FIFRA scientific panel workshop held in the US in 2014,
maintaining that in particular the risks for immune-compromised individuals should be tested
(USEPA 2014):

“The stability of dsRNA should be tested in individuals that manifest specific diseases (e.g.,



Crohn’s, colitis, irritable bowel syndrome, etc.), the immune compromised, elderly, as well
as children. These individuals may have compromised digestion or increased sensitivity to
dsRNA exposure.”

(2) It is well known that miRNA plays a key role in gene regulation in the gut microbiome, as well
as in the communication between the mammalian host and its gut microbiome (see, for example,
Williams et al., 2017). It is plausible that the dSRNA produced in maize MON87411 can interact
with the gut microbiome directly without direct uptake from the gut. At least for 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.

Interaction with the microbiome also might explain the findings from animal feeding studies
showing weight differences without pathological effects.

These aspects were mostly overlooked by EFSA (2018a) in its risk assessment even though a 2014
EFSA workshop (ESFA 2014) identified the following issues as relevant for risk assessment of
health effects:
“Throughout the different discussion topics, the following issues were identified as
knowledge gaps, where more research could be warranted:

- The RNAi and metabolic profiling in RNAi-based plants could be further explored and
corroborated to support risk assessment. In this context, ‘omics’ techniques should be
further investigated as supporting tools.

- The use of bioinformatics to predict potential off target effects in consumers should be
further explored.

- Possible changes in microbiota, residing in human or animal guts, following consumption
of food and feed products derived from RNAi-based plants could be a research topic.”

As the BSE crisis showed, the risk of bioactive compounds being transmitted via the food and feed
chain poses a high risk for farm animals and humans (see Paces et al., 2017). Therefore,
uncertainties and knowledge gaps identified in the current risk assessment cannot be accepted.

In addition, 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 Bghn, 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 and 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 (Vazquez-Padron et al., 1999).


http://www.yeastgenome.org/locus/S000004015

(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-Lo6pez et al., 2009); other Bt
toxins (Sharma et al., 2004; 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 (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).

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 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; and that 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 30 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 (Cryl1Ab and Cry34Ab1)
indicates health impacts in rats (Zdziarski et al., 2018).

We conclude the 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 can be expected under practical conditions).

In any case, the toxicological assessment carried out by EFSA (2018a) is not sufficient to show food
and feed safety.

Allergenicity

Bt toxins are known to be immunogenic. They appear to act as allergens and adjuvant effects are
likely to occur. In regard to immunogenicity (non-IgE-mediated immune adverse reactions), it is
generally acknowledged that Bt toxins are immunogenic (Rubio-Infante & Moreno-Fierros, 2016;
Adel-Patient et.al., 2011; Andreassen et.al., 2015a,b; Andreassen et.al., 2016; see also Then &
Bauer-Panskus, 2017). Thus, there are some substantial reasons for concern that reactions to
allergens can be enhanced. This is relevant since in food/feed the Bt toxins can be mixed with
allergens from soybeans, amongst others. Mixing with soybeans can also substantially prolong the
degradation of the Bt toxins in the gastric system (Pardo-Lopez et al., 2009).

New findings (Santos-Vigil et al., 2018) now indicate the allergenic potential of Cry toxins after
intra-gastric administration in a murine model. Thus, the EFSA assumption that a detailed
assessment of the allergenic potential of Cry toxins is not necessary is simply wrong.



Consequently, the assessment on allergenicity cannot be regarded as conclusive.

Others
According to Regulation (EU) No 503/2013, the applicant has to ensure that post-market
monitoring is developed to collect reliable information on the detection of indications of whether
any (adverse) effects on health may be related to genetically modified food or feed consumption.
Thus, the monitoring report should at least contain detailed information on

i) actual volumes of maize MON87411 imported into the EU,

ii) the ports and silos where shipments of maize MON87411 were unloaded,

iii) the processing plants where maize MON87411 was transferred to,

iv) the amount of maize MON87411 used on farms for feed, and

v) transport routes of maize MON87411.

The applicant is further requested to explain how the PMM of maize MON87411 in mixed GMO
commodities imported, processed or used for food/feed is put into practice. Since traders may co-
mingle maize MON87411 with other imported commercial GM maize that is processed or used for
food/feed, the applicant is requested to explain how the monitoring will be designed to distinguish
between potential adverse effects caused by MON87411 and those caused by other GM maize.

The monitoring should be run in regions where viable MON87411 is be transported, stored,
packaged, processed or used for food/feed. In case of substantial losses and spread of MON87411,
all receiving environments need to be monitored.

Environmental risk assessment
EFSA acknowledges that potential gene transfer between maize and weedy Zea species, such as
teosintes and/or maize-teosinte hybrids, can occur (Trtikova et al., 2017).

Much more detailed investigation would be needed to assess the potential introgression of wild
teosinte populations with gene constructs inserted in maize MON87411 and its effects on fitness of
any progenies. For example, in the light of Fang et al (2018) it has to be assumed that the transgenic
plants will render their offspring higher fitness compared to conventional plants. Therefore, EFSA
(2018 a) is wrong in its statement saying:
“Even if cross-pollination would occur, the GMO Panel is of thE opinion that environmental
effects as a consequence of the spread of genes from occasional feral Gm maize plants in
Europe will not differ from that of conventional maize varieties.”

Further, as shown by Pascher (2016), EFSA also underestimates the risks posed by the occurrence
of volunteers from maize plants.

In addition, the fate in the environment of the Bt proteins and the dsSRNA molecules need much

more attention. As experts from Member States (BfN, Germany) state:
“For Bt proteins an exposure route via manure from cattle fed with Bt maize has been
demonstrated (Gruber et al. 2011; Gilirtler et al. 2010). Paul et al. (2010) observed that
44% of the immunoreactive Cry1Ab from MON810 present in feed was transferred to the
feces (Paul et al. 2010) while 34% of the Cry1Ab protein levels in feed could be detected in
liquid manure (Gruber et al. 2011). As Gruber et al. (2011) demonstrated Cry1Ab is
relatively stable in liquid manure (decrease of 49% in 24 weeks). The bioactivity of Cry
proteins in wastewater or manure is unknown as no bioassays have been carried out so far.



Based on the above finding it is likely that Cry3Bb1 protein event MON87411 will also be
transferred from processing or feed directly or indirectly into the environment. Thus, the
applicant should provide a detailed analysis on the fate of the Cry3Bb1 protein in the
environment and subsequent exposure of non-target organisms.”

“Analogue to the Bt protein the exposure of DvSnf7 should be analysed and data for the
concentration of DvSnf7 in feed, wastewater, and feces including urine should be provided.
A study performed by Monsanto (Dubelman et al. 2014) examined the fate of the DvSnf7 in
soil. The results show a considerable variability for different soil types. The study used
lyophilized, and presumable grinded, plant material and found a DT90 of <35 h under
experimental conditions. The data show indeed that persistence of freely available Snf7 in
soil is low. However, it is not possible to conclude on the environmental fate of DvSnf7 in
the media described above. Plant material, feed-material or feces may retain dsRNA for
long periods of time which is relevant for the environmental fate of the dsRNA (see also US-
EPA 2014). It is also critical to understand the fate of waste material or wastewater
containing DvSnf7 in aquatic environments. In addition no information is available on
whether DvSnf7 is transferred within the food web.”

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

Conclusions and recommendations
The EFSA risk assessment has to be rejected.

References

Adel-Patient, K., Guimaraes, V.D., Paris, A., Drumare, M.F., Ah-Leung, S., Lamourette, P,, ... &
Créminon, C. (2011) Immunological and metabolomic impacts of administration of Cry1Ab protein
and MON 810 maize in mouse. PloS one, 6(1): e16346. http://journals.plos.org/plosone/article?
id=10.1371/journal.pone.0016346

Andreassen, M., Rocca, E., Bghn, T., Wikmark, O.G., van den Berg, J., Lavik, M., ... & Nygaard,
U. C. (2015a) Humoral and cellular immune responses in mice after airway administration of
Bacillus thuringiensis CrylAb and MON810 cry1Ab-transgenic maize. Food and agricultural
immunology, 26(4): 521-537. www.tandfonline.com/doi/abs/10.1080/09540105.2014.988128

Andreassen, M., Bghn, T., Wikmark, O.G., Van den Berg, J., Lavik, M., Traavik, T., & Nygaard, U.
C. (2015b) Cry1Ab Protein from Bacillus thuringiensis and MON810 cryl1Ab-transgenic Maize
Exerts No Adjuvant Effect After Airway Exposure. Scandinavian journal of immunology, 81(3):

192-200. http://onlinelibrary.wiley.com/doi/10.1111/sji.12269/full

Andreassen, M., Bghn, T., Wikmark, O. G., Bodin, J., Traavik, T., Lgvik, M., & Nygaard, U.C.
(2016) Investigations of immunogenic, allergenic and adjuvant properties of Cryl1Ab protein after
intragastric exposure in a food allergy model in mice. BMC immunology, 17(1): 10.

https://bmcimmunol.biomedcentral.com/articles/10.1186/s12865-016-0148-x

Baier, S.R., Nguyen, C., Xie, F., Wood, J.R. Zempleni, J. (2014) MicroRNAs Are Absorbed in
Biologically Meaningful Amounts from Nutritionally Relevant Doses of Cow Milk and Affect Gene
Expression in Peripheral Blood Mononuclear Cells, HEK-293 Kidney Cell Cultures, and Mouse
Livers. The Journal of nutrition, 144(10): 1495-1500. https://academic.oup.com/jn/article-

10


https://academic.oup.com/jn/article-abstract/144/10/1495/4575107
https://bmcimmunol.biomedcentral.com/articles/10.1186/s12865-016-0148-x
http://onlinelibrary.wiley.com/doi/10.1111/sji.12269/full
http://www.tandfonline.com/doi/abs/10.1080/09540105.2014.988128
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0016346
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0016346

abstract/144/10/1495/4575107

Beatty, M., Guduric-Fuchs, J., Brown, E., Bridgett, S., Chakravarthy, U., Hogg, R.E., et al. (2014)
Small RNAs from plants, bacteria and fungi within the order hypocreales are ubiquitous in human.

Plasma, 15: 1-12. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4230795/

Bghn, T., Rover, C.M., Semenchuk, P.R. (2016) Daphnia magna negatively affected by chronic
exposure to purified Cry-toxins. Food Chem. Toxicol., 91: 130-140.
www.sciencedirect.com/science/article/pii/S0278691516300722

Bghn, T. (2018) Criticism of EFSA's scientific opinion on combinatorial effects of ‘stacked’ GM
plants. Food and Chemical Toxicology.
www.sciencedirect.com/science/article/pii/S0278691517306907

Bolognesi R., Ramaseshadri P., Anderson J., Bachman P., Clinton W., Flannagan R., et al. (2012)
Characterizing the Mechanism of Action of Double-Stranded RNA Activity against Western Corn
Rootworm (Diabrotica virgifera virgifera LeConte). PLoS one 7(10): e47534.
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0047534

Bondzio, A., Lodemann, U., Weise, C., Einspanier, R. (2013) Cry1Ab Treatment Has No Effects on
Viability of Cultured Porcine Intestinal Cells, but Triggers Hsp70 Expression. PLOS ONE 8,
e67079. https://doi.org/10.1371/journal.pone.0067079

Broderick, N.A., Robinson, C.J., McMahon, M.D., Holt, J., Handelsman, J., Raffa, K.F. (2009)
Contributions of gut bacteria to Bacillus thuringiensis-induced mortality vary across a range of
Lepidoptera. BMC Biol. 7: 11. https://doi.org/10.1186/1741-7007-7-11

Cavalieri, D., Rizzetto, L., Tocci, N., Rivero, D., Asquini, E., Si-Ammour, A., Bonechi, E.,
Ballerini, C., Viola, R. (2016) Plant microRNAs as novel immunomodulatory agents. Scientific
Reports, 6: 25761. https://www.nature.com/articles/srep25761

Chowdhury, E.H., Kuribara, H., Hino, A., Sultana, P., Mikami, O., Shimada, N., ... & Nakajima, Y.
(2003) Detection of corn intrinsic and recombinant DNA fragments and Cry1Ab protein in the
gastrointestinal contents of pigs fed genetically modified corn Bt11. Journal of animal science,
81(10): 2546-2551. https://academic.oup.com/jas/article-abstract/81/10/2546/4789819

de Souza Freire, I., Miranda-Vilela, A.L., Barbosa, L.C.P., Martins, E.S., Monnerat, R.G., Grisolia,
C.K. (2014) Evaluation of Cytotoxicity, Genotoxicity and Hematotoxicity of the Recombinant
Spore-Crystal Complexes Crylla, Cryl0Aa and Cry1Ba6 from Bacillus thuringiensis in Swiss
Mice. Toxins 6, 2872—2885. https://doi.org/10.3390/toxins6102872

Dubelman S., Fischer J., Zapata F., Huizinga K., Jiang C., Uffman J., et al. (2014) Environmental
Fate of Double-Stranded RNA in Agricultural Soils. PLoS ONEone 9 (3): €93155.

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0093155

EFSA (2014) Event report: International scientific workshop ‘Risk assessment considerations for
RNAIi based GM plants’ (4-5 June 2014, Brussels, Belgium). EFSA supporting publication
2014:EN-705. www.efsa.europa.eu/de/events/event/140604

EFSA (2017) Scientific Panel on GMO Minutes of the 118th Plenary meeting of the Scientific Panel

11


https://www.efsa.europa.eu/de/events/event/140604
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0093155
https://doi.org/10.3390/toxins6102872
https://academic.oup.com/jas/article-abstract/81/10/2546/4789819
https://www.nature.com/articles/srep25761
https://doi.org/10.1186/1741-7007-7-11
https://doi.org/10.1371/journal.pone.0067079
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0047534
https://www.sciencedirect.com/science/article/pii/S0278691517306907
https://www.sciencedirect.com/science/article/pii/S0278691516300722
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4230795/
https://academic.oup.com/jn/article-abstract/144/10/1495/4575107

on GMO, 25-26 October 2017, Parma (Agreed on 28 November 2017).

EFSA (2018a) GMO Panel (EFSA Panel on Genetically Modified Organisms), Scientific Opinion
on the assessment of genetically modified maize MON 87411 for food and feed uses, import and
processing, under Regulation (EC) No 1829/2003 (application EFSA-GMO-NL-2015-124). EFSA

Journal 2018;16(6):5310, 29 pp. https://doi.org/10.2903/j.efsa.2018.5310

EFSA (2018b) Comments from the experts of Member States on GMO Panel (EFSA Panel on
Genetically Modified Organisms), GMO Panel (EFSA Panel on Genetically Modified Organisms),
Scientific Opinion on the assessment of genetically modified maize MON 87411 for food and feed
uses, import and processing, under Regulation (EC) No 1829/2003 (application EFSA-GMO-NL-
2015-124), accessed via the register of questions at EFSA.
http://registerofquestions.efsa.europa.eu/rogFrontend/login?0

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. Front. Plant Sci. 9.

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

Gruber, H., Paul, V., Guertler, P., Spiekers, H., Tichopad, A., Meyer, H. H. D. & Miiller, M. (2011)
Fate of Cry1Ab Protein in Agricultural Systems under Slurry Management of Cows Fed Genetically
Modified Maize (Zea mays L.) MON810: A Quantitative Assessment. Journal of Agricultural &
Food Chemistry 59 (13): 7135-7144. https://pubs.acs.org/doi/abs/10.1021/j200854n

Giirtler, S.P., Paul, V., Steinke, K., Wiedemann, S., Preilinger, W., Albrecht,C., Spiekers, H.,
Schwarz, F.J. Meyer, H.H. D. (2010) Long-term feeding of genetically modified corn (MON810) -
Fate of crylAb DNA and recombinant protein during the metabolism of the dairy cow. Livestock
Science 131, 250-259. www.sciencedirect.com/science/article/pii/S1871141310001460

Henne, W.M., Buchkovich, N.J., Zhao, Y., Emr, S.D. (2012) The Endosomal Sorting Complex
ESCRT-II Mediates the Assembly and Architecture of ESCRT-III Helices, Cell 151: 356-371.

www.sciencedirect.com/science/article/pii/S0092867412011208

Hilbeck, A., Otto, M. (2015) Specificity and Combinatorial Effects of Bacillus Thuringiensis Cry
Toxins in the Context of GMO Environmental Risk Assessment. Front. Environ. Sci. 3.

https://doi.org/10.3389/fenvs.2015.00071

Hilbeck, A., Schmidt, J.E.U. (2006) Another View on Bt Proteins — How Specific are They and
What Else Might They Do? Biopesticides international, 2(1): 1-50.
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.319.4683&rep=rep1&type=pdf

Hirschi, K. D., Pruss, G. J. & Vance, V. (2015) Dietary delivery: a new avenue for microRNA
therapeutics?. Trends Biotechnol. 33: 431-432.
www.sciencedirect.com/science/article/pii/S0167779915001250

Huffman, D.L., Abrami, L., Sasik, R., Corbeil, J., Goot, F.G. van der, Aroian, R.V. (2004) Mitogen-
activated protein kinase pathways defend against bacterial pore-forming toxins. Proc. Natl. Acad.
Sci. USA 101: 10995-11000. https://doi.org/10.1073/pnas.0404073101

Khalique, F. & Ahmed, K. (2005) Compatibility of bio-insecticide with chemical insecticide for

12


https://doi.org/10.1073/pnas.0404073101
http://www.sciencedirect.com/science/article/pii/S0167779915001250
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.319.4683&rep=rep1&type=pdf
https://doi.org/10.3389/fenvs.2015.00071
https://www.sciencedirect.com/science/article/pii/S0092867412011208
https://www.sciencedirect.com/science/article/pii/S1871141310001460
https://pubs.acs.org/doi/abs/10.1021/jf200854n
https://doi.org/10.3389/fpls.2018.00233
http://registerofquestions.efsa.europa.eu/roqFrontend/login?0
https://doi.org/10.2903/j.efsa.2018.5310

management of Helicoverpa armigera Huebner. Pak. J. Biol. Sci. 8, 475-478.

Kramarz, P., de Vaufleury, A., Gimbert, F., Cortet, J., Tabone, E., Andersen, M.N., Krogh, P.H.
(2009) Effects of Bt-maize material on the life cycle of the land snail Cantareus aspersus. Appl. Soil
Ecol. 42, 236-242. www.sciencedirect.com/science/article/pii/S0929139309000808

Kramarz, P.E., de Vaufleury, A., Zygmunt, P.M.S., Verdun, C. (2007) Increased response to
cadmium and Bacillus thuringiensis maize toxicity in the snail Helix aspersa infected by the
nematode Phasmarhabditis hermaphrodita. Environ. Toxicol. Chem. 26: 73-79.

https://onlinelibrary.wiley.com/doi/abs/10.1897/06-095R.1

Khajuria, C., Ivashuta, S., Wiggins, E., Flagel, L., Moar, W., Pleau, M., ... & Hodge, T. (2018)
Development and characterization of the first dSRNA-resistant insect population from western corn
rootworm, Diabrotica virgifera virgifera LeConte. PloS one, 13(5): e0197059.

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0197059

Liang, H., Zhang, S., Fu, Z., Wang, Y., Wang, N, Liu, Y., ... & Chen, X. (2015) Effective detection
and quantification of dietetically absorbed plant microRNAs in human plasma. The Journal of
nutritional biochemistry, 26(5): 505-512.

www.sciencedirect.com/science/article/pii/S0955286315000169

Lukaski, A. & Zielenkiewicz, P. (2014) In Silico Identification of Plant miRNAs in Mammalian
Breast Milk Exosomes — A Small Step Forward? PloS one, 9(6): €99963.
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0099963

Mason, K.L., Stepien, T.A., Blum, J.E., Holt, J.F., Labbe, N.H., Rush, J.S., Raffa, K.F.,
Handelsman, J. (2011) From commensal to pathogen: translocation of Enterococcus faecalis from
the midgut to the hemocoel of Manduca sexta. mBio 2: e00065-00011.
https://doi.org/10.1128/mBio.00065-11

Mesnage, R., Clair, E., Gress, S., Then, C., Székacs, A., Séralini, G.-E. (2013) Cytotoxicity on
human cells of Cry1Ab and Cry1Ac Bt insecticidal toxins alone or with a glyphosate-based
herbicide. J. Appl. Toxicol. 33, 695-699. https://doi.org/10.1002/jat.2712

Paces, J., Nic, M., Novotny, T.. Svoboda, P. (2017) Literature review of baseline information to
support the risk assessment of RNAi-based GM plants. EFSA supporting publication 2017:EN-
1246, 314 pp. https://doi.org/10.2903/sp.efsa.2017.en-1246

Pardo-Ldpez, L., Mufioz-Garay, C., Porta, H., Rodriguez-Almazan, C., Soberén, M., Bravo, A.,
(2009). Strategies to improve the insecticidal activity of Cry toxins from Bacillus thuringiensis.
Peptides, Invertebrate Neuropeptides, IX 30: 589-595.

https://doi.org/10.1016/j.peptides.2008.07.027

Pascher, K. (2016) Spread of volunteer and feral maize plants in Central Europe: recent data from
Austria. Environmental Sciences Europe, 28(1): 30.

https://link.springer.com/article/10.1186/s12302-016-0098-1

Paul, V., Guertler, P., Wiedemann, S., Meyer, H.H. (2010) Degradation of Cry1Ab protein from
genetically modified maize (MON810) in relation to total dietary feed proteins in dairy cow

digestion. Transgenic Research. 19: 4. https://link.springer.com/article/10.1007/s11248-009-9339-z

13


https://link.springer.com/article/10.1007/s11248-009-9339-z
https://link.springer.com/article/10.1186/s12302-016-0098-1
https://doi.org/10.1016/j.peptides.2008.07.027
https://doi.org/10.2903/sp.efsa.2017.en-1246
https://doi.org/10.2903/sp.efsa.2017.en-1246
https://doi.org/10.1002/jat.2712
https://doi.org/10.1128/mBio.00065-11
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0099963
http://www.sciencedirect.com/science/article/pii/S0955286315000169
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0197059
https://onlinelibrary.wiley.com/doi/abs/10.1897/06-095R.1
https://www.sciencedirect.com/science/article/pii/S0929139309000808

Pinzon, N., Li, B., Martinez, L., Sergeeva, A., Presumey, J., Apparailly, F., Seitz, H. (2017)
MicroRNA target prediction programs predict many false positives. Genome Research, 27(2): 234-
245. http://genome.cshlp.org/content/27/2/234.short

Ramaseshadri P., Segers G., Flannagan R., Wiggins E., Clinton W., Ilagan O., et al. (2013)
Physiological and Cellular Responses Caused by RNAi-Mediated Suppression of Snf7 Orthologue
in Western Corn Rootworm (Diabrotica virgifera virgifera) Larvae. PLoS ONE 8(1): e54270..

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0054270

Reardon, B.J., Hellmich, R.L., Sumerford, D.V., Lewis, L.C. (2004) Growth, Development, and
Survival of Nosema pyrausta -Infected European Corn Borers (Lepidoptera: Crambidae) Reared on
Meridic Diet and Cry1Ab. J. Econ. Entomol. 97: 1198-1201. https://doi.org/10.1093/jee/97.4.1198

Rubio-Infante, N., & Moreno-Fierros, L. (2016) An overview of the safety and biological effects of
Bacillus thuringiensis Cry toxins in mammals. Journal of Applied Toxicology, 36(5): 630-648.

http://onlinelibrary.wiley.com/doi/10.1002/jat.3252/full

Santos-Vigil, K., Ilhuicatzi-Alvarado D., Garcia-Hernandez, A.L., Herrera-Garcia, J.S., Moreno-
Fierros, L. (2018) Study of the allergenic potential of Bacillus thuringiensis Cry1Ac toxin following
intra-gastric administration in a murine model of food-allergy. International Immunopharmacology
61: 185-196. www.sciencedirect.com/science/article/pii/S1567576918302467

Sharma, H.C., Sharma, K.K., Crouch, J.H., 2004. Genetic Transformation of Crops for Insect
Resistance: Potential and Limitations. Crit. Rev. Plant Sci., 23: 47-72.
https://doi.org/10.1080/07352680490273400

Shimada, N., Kim, Y.S., Miyamoto, K., Yoshioka, M., Murata, H. (2003) Effects of Bacillus
thuringiensis Cry1Ab Toxin on Mammalian Cells. J. Vet. Med. Sci. 65, 187-191.

https://doi.org/10.1292/jvms.65.187

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. Front. Plant Sci., 9: 39.
https://www.frontiersin.org/articles/10.3389/fpls.2018.00039

Singh, G., Rup, P.J., Koul, O., (2007) Acute, sublethal and combination effects of azadirachtin and
Bacillus thuringiensis toxins on Helicoverpa armigera (Lepidoptera: Noctuidae) larvae. Bull.
Entomol. Res., 97: 351-357. https://doi.org/10.1017/S0007485307005019

Székacs, A., Weiss, G., Quist, D., Takacs, 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.
https://www.tandfonline.com/doi/abs/10.1080/09540105.2011.604773

Tabashnik, B.E., Fabrick, J.A., Unnithan, G.C., Yelich, A.J., Masson, L., Zhang, J., Bravo, A.,
Soberén, M. (2013) Efficacy of genetically modified Bt toxins alone and in combinations against
pink bollworm resistant to CrylAc and Cry2Ab. PloS One 8: e80496.
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0080496

Then, C. (2010) Risk assessment of toxins derived from Bacillus thuringiensis - synergism, efficacy,

14


http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0080496
https://doi.org/10.1017/S0007485307005019
https://doi.org/10.1292/jvms.65.187
https://doi.org/10.1080/07352680490273400
http://www.sciencedirect.com/science/article/pii/S1567576918302467
http://onlinelibrary.wiley.com/doi/10.1002/jat.3252/full
https://doi.org/10.1093/jee/97.4.1198
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0054270
http://genome.cshlp.org/content/27/2/234.short

and selectivity. Environ Sci Pollut R 17(3):791-797.
https://link.springer.com/article/10.1007/s11356-009-0208-3

Then, C., & Bauer-Panskus, A. (2017) Possible health impacts of Bt toxins and residues from
spraying with complementary herbicides in genetically engineered soybeans and risk assessment as
performed by the European Food Safety Authority EFSA. Environmental Sciences Europe, 29(1): 1.
https://enveurope.springeropen.com/articles/10.1186/s12302-016-0099-0

Thomas, W.E., Ellar, D.J. (1983) Bacillus thuringiensis var israelensis crystal delta-endotoxin:
effects on insect and mammalian cells in vitro and in vivo. J. Cell Sci. 60, 181-197.
http://jcs.biologists.org/content/60/1/181.short

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. http://journals.plos.org/plosone/article?
id=10.1371/journal.pone.0123011

Trtikova, M., Lohn, A., Binimelis, R., Chapela, 1., Oehen, B., Zemp, N., Widmer, A., Hilbeck, A.
(2017) Teosinte in Europe — Searching for the Origin of a Novel Weed. Scientific Reports, 7: 1560.
https://www.nature.com/articles/s41598-017-01478-w

US EPA (2014) RNAi Technology: Problem Formulation for Human and Ecological Risk
Assessment. SAP minutes No. 2014-02, http://wssa.net/wp-content/uploads/RNAi-report EPA-

May-2014.pdf

Vazquez-Padron, R.1., Moreno-Fierros, L., Neri-Bazan, L., de la Riva, G.A., Lopez-Revilla, R.
(1999) Intragastric and intraperitoneal administration of Cry1Ac protoxin from Bacillus
thuringiensis induces systemic and mucosal antibody responses in mice. Life Sci. 64, 1897-1912.
https://doi.org/10.1016/S0024-3205(99)00136-8

Venter, H.J., Bghn, T. (2016) Interactions between Bt crops and aquatic ecosystems: A review. En-
viron. Toxicol. Chem. 35: 2891-2902. https://doi.org/10.1002/etc.3583

Walsh, M.C., Buzoianu, S.G., Gardiner, G.E., Rea, M.C., Gelencsér, E., Janosi, A., ... & Lawlor, P.
G. (2011) Fate of transgenic DNA from orally administered Bt MON810 maize and effects on im-
mune response and growth in pigs. PLoS One, 6(11): e27177.
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0027177

Wang, K., Li, H., Yuan, Y., Etheridge, A., Zhou, Y., Huang, D, et al. (2012) The complex
exogenous RNA spectra in human plasma: an interface with human gut biota? PloS one, 7(12):
e510009.

Williams, M.R., Stedtfeld, R.D., Tiedje, J.M. Hashsham, S.A. (2017) MicroRNAs-Based Inter-
Domain Communication between the Host and Members of the Gut Microbiome. Front. Microbiol.
8:1896. http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0051009

Yang, J., Farmer, L. M., Agyekum, A.A.A. Hirschi, K.D. (2015) Detection of dietary plant-based
small RNAs in animals. Cell Res. 25, 517-520. www.nature.com/articles/cr201526

Zdziarski, I.M., Carman, J.A. and Edwards, J.W. (2018) Histopathological Investigation of the

15


https://www.nature.com/articles/cr201526
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0027177
https://doi.org/10.1002/etc.3583
https://doi.org/10.1016/S0024-3205(99)00136-8
http://wssa.net/wp-content/uploads/RNAi-report_EPA-May-2014.pdf
http://wssa.net/wp-content/uploads/RNAi-report_EPA-May-2014.pdf
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0123011
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0123011
http://jcs.biologists.org/content/60/1/181.short
https://enveurope.springeropen.com/articles/10.1186/s12302-016-0099-0
https://link.springer.com/article/10.1007/s11356-009-0208-3

Stomach of Rats Fed a 60% Genetically Modified Corn Diet. Food and Nutrition Sciences , 9, 763-
796. www.scirp.org/journal/PaperInformation.aspx?paperID=85687

Zhang, J., Wang, C., Qin, J. (2000) The Interactions between Soybean Trypsin Inhibitor and §-
Endotoxin of Bacillus thuringiensis in Helicoverpa armigera Larva. J. Invertebr. Pathol. 75: 259-

266. https://doi.org/10.1006/jipa.2000.4936

Zhang, L., Hou, D., Chen, X., Li, D., Zhu, L., Zhang, Y., Li, J., Bian, Z., Liang, X., Cai, X., Yin, Y.,
Wang, C., Zhang, T., Zhu, D., Zhang, D., Xu, J., Chen, Qu., Ba, Y., Liu, J., Wang, Q., Chen, J.,
Wang, J., Wang, M., Zhang, Q., Zhang, J., Zen, K., Zhang, C.Y. (2012) Exogenous plant MIR168a
specifically targets mammalian LDLRAP1: evidence of cross-kingdom regulation by microRNA.
Cell Research, 22(1): 107-126. www.nature.com/articles/cr2011158

Zhou, Z., Li, X., Liu, J., Dong, L., Chen, Q., Liu, J., ... & Zhang, L. (2015) Honeysuckle-encoded
atypical microRNA2911 directly targets influenza A viruses. Cell research, 25: 39—49.
www.nature.com/articles/cr2014130

Zhu, Y.C., Adamczyk, J.J., West, S. (2005) Avidin, a Potential Biopesticide and Synergist to
Bacillus thuringiensis Toxins Against Field Crop Insects. J. Econ. Entomol. 98: 1566-1571.

https://doi.org/10.1093/jee/98.5.1566

Zhuy, Y.C., Abel, C.A., Chen, M.S. (2007) Interaction of Cry1Ac toxin (Bacillus thuringiensis) and
proteinase inhibitors on the growth, development, and midgut proteinase activities of the bollworm,
Helicoverpa zea. Pestic Biochem Phys 87(1): 39-46.
www.sciencedirect.com/science/article/pii/S0048357506000848

16


https://www.sciencedirect.com/science/article/pii/S0048357506000848
https://doi.org/10.1093/jee/98.5.1566
http://www.nature.com/articles/cr2014130
https://www.nature.com/articles/cr2011158
https://doi.org/10.1006/jipa.2000.4936
http://www.scirp.org/journal/PaperInformation.aspx?paperID=85687

