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Dear Mr Poudelet,

In response to your letter dated 17 February 2014 (with reference Ares (2014) 387725),
EFSA assessed the scientific content of the two Testbiotech reports on maize 1507 and
the scientific publications cited therein (see Annex and its two Appendices for further
details).

EFSA did not identify new scientific elements necessitating the revision of the previous
conclusions on the safety of maize 1507 made by its Panel on Genstically Modified
Organisms (GMO Panel). Therefore, EFSA considers that the previous GMO Panel risk
assessment conclusions and risk managament recommeandations on maize 1507 remain
valid and applicable.

Yours sincerely,
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Per Bergman—"
Head of Departmeant
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c.c. Mr Vanhoorde, Ms André, Ms Brown, Ms Pelsser
Ms Waigmann, Ms Paoletti, Mr Devos, Mr Diveki, Ms Gomes, Ms Mestdagh,
repro.department

The report of 11 Decembear 2013 antithed "high-level-nsk-maize 1507 - shorfcomings af the Europearn
Food Safety Authoniy ([EFSA) and in EU Comanssion Decision making prompt reassessment of
gerefically engineered maize 1507 by Then and Bawer-Panskus and the report of 8 February 2014
antitied ‘genatically ergineared maize 1507 — indusiry and EFSA gisguise true confent of Bf foxing in the
piavs’ by Then and Bauer-Panskus



ANNEX

1. BACKGROUHD

Upon request of the Eurcpean Commission, EFSA assessed the Then and Bauer-
Panskus (2013, 2014) reports and the scientific publications cited thersin,

2. ASSESSMENT

During its evaluation of Then and Baver-Panskus (2013, 2014) reports, EFSA noted that
most of the cited scientific publications were addressed previously by EFSA and its GMO
Panel in various scientific outputs (e.g., EFSA, 2005 2009, 2011, 2012a.b). These
publications are therefore not considered further here. Fer the remaining scientific
publications, EFSA has focused its assessment on those that are specific to maize 1507
{zee Appendices annaxed to this letter).

For each area of concemn outlined in the Then and Bauer-Panskus (2013, 2014) reports,
EFSA assessed whether any of the scientific publications not previously addressed by
EFSA andior its GMO Panel, or any of the arguments put forward by Then and Bauer-
Panskus, would invalidate the previous GMO Panel conclusions on the safety of maize
1507

The EFSA assessment below focuses on Section 2 of the report by Then and Bauver-
Panskus (2013) in which the EFSA risk assessment is discussed. The other sections of
this report have not been considered, as the topics raised therein are not in EFSA’s remit.
In addition, the EFSA assessment includes also the Then and Bauer-Panzkus (2014}
report, as the topic is overlapping.

The EFSA assessment below is structured into the headings used by Then and Bauer-

Panskus (2013); where appropriate, it is indicated if the EFSA assessment responds also
ta the Then and Bausr-Panskus (2014} report.

21, EFSA assessment of the Testbiotech Heading 2.1 “Unintended effects in
the plants” as referred to in Then and Bauer-Panskus (2013)

Cited scientific peblicabons
The scientific publications cited in the Then and Bauer-Panskus (2013) report with
relevance ta maize 1507 were previously considered by EFSA and/or its GMO Panel (see
Appendix A), and therefore are not considered further here.

Poinls raised

The points raised by Then and Bauer-Panskus (2013} were previously addressed by
EFSA and/or its GMO Panel and therefore do not require further assessment.

EFSA conclusion
The arguments put forward by Then and Bauer-Panskus (2013} do not reveal any new

information that would invalidate the previous nsk assessment conclusions and nsk
management recommendaticns made by the EFSA GMO Panel,



2.2, EFsA assessment of the Testbiotech Heading 2.2.1 “Failure to determine
the expression rate of Bt toxins” as referred to in Then and Bauer-Panskus
{2013) and the full Then and Bauer-Panskus (2014) report’

Cited scientific publications

From the scientific publications cited in the Then and Bauer-Panskus (2013, 2014)
reports with relevance to maize 1507, two publications were not previously considered by
EFsA andior its GMO Pansl (see Appendicas A and B: Pioneer Hi-Bred International,
2001; US EPA, 2010). The possible relevance of these publications for the risk
assessment of maze 1507 was scrutinised.

- Pioneer Hi-Bred Intemational (2001) This study report summanses protein
expression levels obtained from maize 1507 plants grown in the USA in 1939 at
four locations. Different tissues were sampled and the levels of Cry1F and PAT
proteins were determined. Comparison of the results of this field nal with other
field trials previously assessed by EFSA shows that in stalk, grain and forage the
Cry1F levels were lower at other locations/years,

- US EPA (2010). This biopesticides registration action document by the United
States Environmental Protection Agency lists expression fevels of two Cry1F
variants, including the one expressed by maize 1507 (p. 9). Then and Bauer-
Panskus {2014) concludes that US EPA only relies on data also used by EFSA
(see Appendix B; Pavely, 2002).

Paints rarsed

EFSA considers that it is reasonable to assume that the amount of plant-produced Bt
protein will differ owing to differences in plant developmental stages, genatic background
of maize vaneties and varying environmental conditions (reviewed by CERA, 2013). In
addition, the use of various methods for analysis and the application of different work
routines between laboratories contribute to the observed vanability in measured plant-
produced Bt protein concentrations (as noted explicitly in Section 2.3.5.1 of EF3A, 2011).
However, as parl of the environmental risk assessment, an exposure characterisation is
performed to determine how much of the plant-produced Bt protein a particular non-target
organism might be exposed to under field conditions. This exposure is eshmated mainly
from protein expression data, accounting for the variability in expression levels, as well as
the respeclive diets and the feeding behaviour of each non-target organism. Test
substance concentrations applied in laboratory studies with non-larget organisms are
typically selected to be conservative compared with the maximum amount of the plant-
produced Bt proteins expected to be available to non-target organisms in the
environment. Laboratory studies are often conducted using a single dose, for instance, at
the so-called maximum hazard dose (MHD). The MHD is calculated by multiplying the
expected environmental concentration (EEC) with a margin of exposure factor. Testing at
the MHD level (= 10 = EEC} is considered highly conservative and adds certainty to the
assessment (2.9.. Romeis et al., 2011). EFSA notes that the EFSA GMO Panel has
considered the level and variation of Cry1F protein concentrations in different plant parts
of maize 1507 (see e.g., Section 3.2.1 of EFSA (2012a), and in particular pollen in the
model used for its environmental risk assessments (EFSA, 2011)

This Section alss congiders the Than and Bauer-Panskus (2014) report endifled ‘geneficatly enginesnd
raize 1507 = ndustry and EFSA dismese e combent of BY toxing in the plants’

Pod



EFSA conclusion

Neither the results reported by Pioneer Hi-Bred International (2001) and LIS EPA (2010),
nor the arguments put forward by Then and Bauer-Panskus (2013, 2014) reveal any new
information that would invalidate the previous risk assessment conclusions and risk
managemen! recommendations made by the EFSA GMO Panel

2.3. EFSA assessment of the Testbiotech Heading 2.2.2 “Failing to assess the
real risk for butterflies” as referred to in Then and Bauer-Panskus (2013)

Cited scienfific publications

From the scientific publications in the Then and Bauer-Panskus (2013) report with
relevance to maize 1507, four publications (see Appendix A" Hua et al., 2001; Long et al.,
2011a,b; Tan et al, 2013) were not previously considered by EFSA andlor its GMO
Panel. The possible relevance of these publications for the risk assessmen! of maize
1307 was scrutinised.

- Hua et al. (2001): The publication of Hua et al. (2001) ascertained whether Cry1F,
Cry2C or Cry9E recognise the Cry1Ab binding sites on Osirinia nubilalis brush border
membranes by three approaches: optical sensor chips, surface Plazsmon resonance
analyses and radicligand binding assays. The authors concluded that there are
several Cry toxin binding sites and/er receplors in the midgut epithelia of O nubialis.
Cry1Ac competes for the Cry1Ab binding site, whereas Cry3C and CrySE appear to
compete for a different binding site. Cry1F has multiple binding sites but a low affinity
to Cry1Ab binding site. Additionally further investigations on receptor proteins of the
different Cry proteine were conducted, The authors speculated that isoforms of
amincpeptidates and cadherin in the brush border membrane serve as CrylAb,
Cry1Ac and Cry1F receptor proteins.

Long et al. (2011a.b): Long et al. {2011a,b) performed laboratory experiments in which
larvae of the lepidopteran species Vanessa cardul were exposed to pollen from maize
1507, maize 15307=MKG03 or that of the contral plant incorperated inle an artificial diet
at a nominal rate of 1%, 3% and 10 % of the final dry weight. After the seven-day
feeding period, larvae were removed from the diet and individual weights and mortality
were recorded. The authors noted no statistically significant differences in larval weight
between V. cardw larvae fed Bf- or non-Bi-maize for the 1% and 3% maize polien
diets. Statistically significant differences were observed in larval weight for the 10%
near-isoline maize pollen diet compared to the corresponding maize 1507 polien diet,
with the larval weights for the near-isoline diet treatment being higher. Mortality rates
were comparable in all maize 1507 pollen diet treatments compared to the
corresponding near-isoline maize pollen diet treatments

Fresh weights of V. cardwi larvae fed on 1% near-isoline maize pollen diet were
comparable to larvae fed on the 1% maize 1507=NKGO3 pollen diet, Statistically
significant differences were observed in larval weight for the 3% and 10% maize
1507=NKB03 pollen diets compared to the corresponding near-isoline maze pollen
diets. Mortality rates were comparable in all maize 1507=xNKB03 pollen diet treatments
compared to the comasponding near-isoling maize poflen diet treatments

Tan et al. {2013). Tan et al. (2013) compared binding patterns of Cry1Ab and Cry1F
toxins between the species O. nubifalis and C. fumacalis as well as the expression of
putative cadherin and aminopeptidase-N protein receptors. The authors used brush
border membrane vesicles of both corn borer species and conducted ligand blots and
immuncblottings. In addition, a comparative cDNA sequence analysis of the Bt protein



putative receptors was performed. The results showed that the Cry1Ab and Cry1F
proteins have a high affinity to different protein receptors, thus supporting the
obsarvation of low cross-resistance levels between Cry1Ab and Cry1F. Furthermore,
these results support the previous experiments indicating the O. nubiais and
Q. furnacalis share similar pattemns of susceptibility to Bt proteins

Points raised

Hanley et al. (2003) is one of the many publications, supporing the non-target risk
assessment of maize 1507, previously reviewed by EFSA (e.g.. EFSA, 2011). Hanley et
al. {2003) observed differences in the sensitivity of a lepidopteran pest species (the
greater wax moth, Galleria melonsla) to two lepidopteran-active Bt proteins. Similar
findings were reported in other publications and previously accounted for by the EFSA
GMO Panel. However, Hanley et al. {(2003) applied experimental protocols to two
different non-target organism species. the honey bee and a lepidopteran past, While the
honey bee testing protocol was judged adequate by the EFSA GMO Pansl, the one
followed for the testing of the greater wax moth was considered inappropriate to
determine the sensitivity of this species to the Cry1Ab and Cryl1F proteins with any
accuracy, as a non-standard bicassay technique was used relying on a diet comprising
solely of pollen, which was offered in no-choice feeding trials.

The Hua et al. (2001) and Tan et al, {2013) publications give ussful insights on the
binding mechanisms of Bt proteins on receptors in brush border membranes. The results
are helpful to better understand the cause of the observed differences in the sensitivity of
Lepidoptera towards different lepidopteran-active Bt proteins. However, this information
does not change mortality estimates based on pollen exposure of non-target Lepidoptera
obtained via the mathematical models developed by Perry et al. (2010, 2012},

In Section 2.3.5 of EF34 (2011), the EF5A GMO Panel assessed the belwean-speacies
sensitivity of Lepidoptera. It is clearly stated that sensitivity with respect to Cry1Ab and
Cry1F is highly variable between species and references to relevant publications were
presented. In Section 2.3.5 (EFSA, 2011), the sensitivity was considered in order to
estimate mortality following exposure to Bt maize pollen. The EFSA GMO Panel agrees
that the observed differences are likely due to differences in binding sites. Yet, this
information does not change the risk assessment for non-target Lepidoptera conducted
by the EFSA GMO Panel. The EFSA GMO Panel assessment relied on the model by
Perry &t al, (2011) using worst-case scenarios for a range of Lepidoptera with different
sensitiviies

EFSA agrees with Then and Bauer-Panskus that the Long et al. (2011a,b) publications
are of limited use owing lo limitations in the experimental design of the studies.
Therefore, the EFSA GMO Panel did not use these publications as key studies, but only
az supportive information in a weight-of-evidence approach. Moreover, instead of
focusing its assessment on the sensitivity of V. cardui to the Cry1F protein, the EFSA
GMO Panel considered the entire range of sensitivities of first instars of wvarious
lepidopteran species, together with corresponding values for hypothetical species in its
Scientific Opinicn. The sensitivity values selected by the EFSA GMO Panel were
intended to represent a wide range of hypothetical unspecified lepidopteran species (A-E)
that reflect the between-species variability in acute sensitivity (LCs) to the Cry1F protein
from maize 1507 (see Table 2 in EFSA, 2011, Wolt et al., 2008). The five LCs values
considered form a gecmetric series with 11 4= increments:

Hypothetical species (A) with a LGy of 1.265 maize 1507 pollen grains cm'”,
representing the ‘'extreme worst-case’ sensitivity Category WV, where extreme sensitivity



to the Cry1F protein from maize 1507 would bring the greatest risk of mortality to a
non-target lepidopteran species.

Hypothetical species (B) with a LC: of 14 3B maize 1507 pollen grains cm™,
represanting a very-highly sensitive species (Category V),

Hypothetical species (C) with a LCsy of 163.2 maize 1507 pollen grains cm™,
representing highly-sensitive species (Category 11);

Hypothetical species (D) with a LCs of 1853 maize 1507 pollen grains cm™®,
representing ‘above-average’ sensitive species (Category 1)

Hypothetical species (E) with a LCs of 21057 maize 1507 pollen grains cm™,
representing a species that is highly likely to be above the mean of the distribution and
15 termed ‘helow-average’ (Category 1)

For non-target Lepidoptera, the expression of the Bt protein in pollen is of particular
relevance. EFSA (2011) adopted a conservative mean expression level of 32 ng
Cry1F/mg pollen for the content of the Cry1F protein in maize 1507 pollen. In the field, it
is understood by the EFSA GMO Panel that there will be variability about this mean
value. Some plants may shed pollen that has a greater expression level, and this will be
compensated for by other plants that will shed pollen with a lower expression level of the
Bt protein in pellen. In EFSA (201 1), the GMO Panel (Section 2.3.5.2(a)) emphasised that
the risk assessment for non-target Lepidoptera and the recommendations for risk
management are based on a deterministic mathematical model, i.e. one which depends
upon mean values and which performs identically for any given set of initial conditions.
The scientific uncertainties associated with the mode| were discussed explicitly, including
the slight effects expected from replacement of assumptions of mean homogenous
concentrations of exposure 1o Cry1F by stochastic heterogeneous fluctuations about that
mean value. Therefare, the point made in the Then and Bauer-Panskus (2013, 2014)
reports concerming variability in protein expression levels does not represent new
scientific knowledge.

The effect of an increase in the expression level in maize 1507 pollen, relative to that
previously assumed in the Perry et al. (2011) publication and EFSA (2011), is considered
briefly below, as a response to the arguments in the Then and Bauer-Panskus (2013,
2014) reports concerning the issue of variability in protein expression levels in various
plant parts of maize 1507, To place this into context, the effects of an increase in mean
Cry1F protein expression level of 25% in maize 1507 pollen (ie., from 32 ngimg to
40 ng/mg, see Linderblood, 2008 who reporied additional expression data for maize 1507
derived from field studies performed in three locations in Spain during the 2005 growing
season) on the model predictions were studied,

- An increase in the expression level of 25% would be expected to reduce the LC.,
values for the species listed in Table 2 of EFSA (2011) by a factor of 1.25. It can be
sean from Table 2 of EFSA (2011) that this would have only a minor effect, For
example, a species such as Plutella xylostella, found at the 8™ percentile of the
species sensitivity distribution with a LC.; of 54 maize 1507 pollen grains cm™® for an
expression level of 32 ng Cry1F/mg maize 1507 pollen would have a new LCs, of
43.2 maize 1507 pollen grains cm™, equivalent to the 8.5™ percentile of the sensitivity
distribution, for an increase in expression level to 40 ng Cry1F/img maize 1507 pollen.
This change in LC: value would not move P xwiostella into a higher sensitivity
Category. To move a species from the middle of one sensitivity Category to the middle
of the next one, a decrease in LCs, by 11.4%, which is much larger than the decrease
by 1.258= studied here, would be required.

- It is also possible to calculate the effect of this 25% increase in Cry1F expression level
in maize 1507 pollen on the estimates of local and global mortality in EFSA (2011)
Table 4 of EFSA (2011) gave estimates of local morality for each Category of



sensitivities studied, at varying distances from the nearest maize 1507 field. The same
information has been recalculated, but now under the assumption of a 25% increase in
Cry1F protein expression level (S2 in Table 1, below). The average increase in
predicted local mortality would be only 1%, and the maximum increase 5.8%. For
global mortality (i.e., allowing for large-scale exposure), even for a conservative
{worst-case) estimate value of R =0.06 (see Table 3 of EFSA,. 2011), the average
increase would be 0.08%, and the maximum increase 0.5%.

Table 1: Estimated local mortality (%) of five categories of non-target Lepidoptera,
whose first instars are defined to have different levels of sensitivity to the Cry1F protein,
with increasing distances from the nearest maize 1507 field accounting for a conservative
mean expression level for the content of the Cry1F protein in maize 1507 pollen of 32 ng
Cry1Fimg pollen (S1: scenaric 1, based on Table 2 in EFSA, 2011) and 40 ng Cry1Fimg
pollen (52: scenario 2; 25% increase compared lo 51)

Categories of non-target Lepidoptera

Category I:  Category ll: o000 Category Iv:  Category Vi

frm?mi;“d sensitivity sensitivity aERhRy “"5“"{“-_!'" sensitivity
% local mortality at different Cry1F protein expression levels in maize 1507
___pollen {$1: 32 ng/mg; S2: 40 ngimg) =

51 52 51 S2 31 82 51 52 51 52

2 0.3 0.3 3.5 4.4 22,5 are B5.2 BE.8 083 581
5 01 0.1 12 16 14.3 174 G844 733 96.6 873
10 0.0 0.0 02 0.3 27 3.4 2r.2 321 g2.9 560
15 0.0 a0 0.0 0.0 0.5 0.6 6.0 7.4 45.4 51.3
20 0.0 0.0 0.0 0.0 0.1 0.1 1.0 1.3 12.5 15.2
25 0.a 0.0 0.0 0.0 0.0 0o 0.2 0.2 2.3 29
30 0.0 0.0 0.0 0.0 0.0 oo 0.0 0.0 0.4 0.5
40 0.0 0.0 0.0 0.0 0.0 0o 0.0 0.0 0.0 0.0

The conclusion from both the abovementioned analyses confirm that moderate
fluctuations in expression levels are not expected to have more than a minor effect on
estimates of mortality from the mathematical model. Essentially, the recommendations for
risk management outlined in EFSA (2011) based on a wide range of different sensitivity
of species, are largely unaffected by the degree of change in protein expression level
considered hers.

EFSA conclusion

Meither the results reported by Hua et al. (2001), Long et al. (2011a,b) and Tan et al.
{2013), nor the arguments put forward by Then and Bauer-Panskus (2013} reveal any
e information that would invalidate the previous risk assessment conclusions and risk
management recommendations made by the EFSA GMO Panel.



2.4, EFSA assessment of the Testbiotech Heading 2.2.3 “Data gaps on non-
target organisms besides butterflies” as referred to in Then and Bauer-
Panskus (2013)

Ciled scienlific publications

From the scientific publications cited in the Then and Bauer-Panskus (2013) report with
relevance to maize 1507, one publication (see Appendix A: Dona and Arvanitoyannis,
2000} was not previously considered by EFSA andlor its GMO Panel. The possible
relevance of this publication for the risk assessment of maize 1507 was scrutinised,

Dona and Arvanitoyannis (2009): Dona and Arvanitoyannis (2009) reviewed regulatory
progress on GM foods, and discussed possibie hazards associated with the
consumpticon of GM feods by human and animals. In particular, the authors menticned
the rat feeding study with maze 1507 performed by Mackenzie et al. (2007) as a
publication in which GM-related effects were noted in clinical chemistry (decreassd
alkaline phosphatase in male rats), haematology (decreased eosinophils in female
rats) and organ weight {decreased kidneys weight, relative to body weight). Finally, the
authors emphasised the need to perform animal feeding studies in order to test the
safety of GM foods, and they called for clinical trials as pan of the safety assessment
process.

Points raised

Animal feeding studies remain an engoing topic of debate on the safely assessment of
GM foods. In its guidelines for the food and feed safety assessment of GM plants, the
EFSA GMO Panel considered that a 90-day feeding study should be carried out as a
hypothesis driven exercise. In the case of maize 1507, neither the molecular
charactensation, nor the compositional analysis have given indications that would require
the performance of the 90-day feeding study. Because the 90-day feeding study had
been supplied by the applicant as part of the GM plant market registration application, the
EF5A GMO Panel considered these data during its evaluation of maize 1507 The report
of the B0-day feeding study provided with the GM plant market registration application
refers to the same study as the publication by MacKenzie et al. (2007). The Mackenzie et
al. {2007) publication was part of the data package provided to EFSA in the frame of the
renewal application for mae 1507 as summarized in the EFSA GMO Panel's Sciantific
Opinion published in 2008. The study provided in the application and reported by
Mackenzie et al. {2007) did not raise safety concems in the evaluations published in 2005
and 20092 by the EF5A GMO Panel

EF5A conclusion

Meither the results reported by Dona and Arvanitoyannis (2008), nor the arguments put
forward by Then and Bauer-Panskus {2013, 2014) reveal any new information that would
invalidate the previous risk assessment conclusions and risk  management
recommendations madea by the EFSA GMO Panel.



2.5. EFSA assessment of the Testbiotech Heading 2.2.4 “True level of
complexity ignored by EFSA" as referred to in Then and Bauer-Panskus
(2013)

Cited scientific publications

From the scientific publications cited in the Then and Bauer-Panskus (2013) report with
relevance to maize 1507, seven publications (see Appendix A: Thomas and Ellar, 1983;
Shimada et al.,, 2003; Huffmann et al., 2004; Zhang et al., 2008; Dolezel et al., 2011;
Mesnage et al., 2012; Bondzio et al, 2013) were not previously considered by EFSA
andfor its GMO Panel. The possible relevance of these publications for the risk
assessment of maize 1507 was scrutinised.

- Thomas and Elar {1983); The authors reported in vivo studies of delta-endotoxins
izolated from B. israefensis and from 8. kursiaki to Balb/c mice by intravenous
inoculation via tail vein or by oral feeding. The authors reported that: (1) native crystal
delta-endotoxin in phosphate buffered saline from neither host resulted in mortality,
independent of the exposure routes and at all doses tested, and (2) alkali-soluble (pH
10.5) delta-endotoxin isclated from B. jsraelensis caused death at the dose of 0.5 mg
(60%) and 1 mg per animal (100%), but no death was observed when the delta-
endotoxin was isolated from B. kurstaki. The characterisation of the delta-endotoxins
performed by the authors in this publication does not allow understanding if they share
similarities to the newly expressed protein in maize 1507,

- Shimada et al. (2003): Shimada et al. (2003) investigated if the Cry1Ab protein affects
primary cultured bovine hepatocytes. The authors concluded that Cry1Ab has little
acute toxicity on mammalian cells in vitro based on a minor, nolt significant increase in
lactate dehydrogenase activity — a cytotoxicity biomarker — on bovine hepatocytes.
However, in this setting neither functional impairment of the CrylAb-treated
hepatocytes, as demonstrated by the normal albumin secretion, nor morphological
changes were noted.

- Huffmann et al (2004) The authors identified mitogen-activated protein kinase
pathways as the defence mechanism in the nematode Caenorhabditis elegans to the
bacterial pore-forming protein Cry5B.

Zhang et al. (2006): Zhang et al. {2006) presented a mechanism of cell death induced
by the CrylAb protein not described before. Cell cultures of transfected ovarian cells
of Trichoplusia ni-expressing a cadherin receptor relevant to Cry1Ab were exposed to
the toxin. The authors observed molecular and cellular changes induced by the Bt
protein. The authors showed that binding of the Bt proteins to the receptor induces cell
death by activating a previously non-described signalling pathway. Moteworthy, the
morphological changes observed are not consistent with apoptotic cell death.
Importantly, it is reiterated that toxin-receptor interaction is prerequisite to cytoloxic
action, and that no equivalent toxicity has been observed in mammals because of the
lack of appropriate receptors and different gastrointestinal tract conditions. The
discovery of this new pathway might provide insights on how insects evolve resistance
to Bt proteins.

Dolezel et al {2011y Dolezel et al (2011) analysed the environmental nsk
assessment of GM plant market registration applications for the cultivation of seven
maize transformation events (including 1507). The authors mainly focused on the
assessment of datasets specific to the GM maize or the relevant protein{s) provided by
applicants 1o support the evaluation of. the agronomic characterisation of GM maize,
and possible interactions with target organisms and non-target organisms. The authors



claimed to hawve idenfified shorcomings in the datasets. In addition, the authors
considered that two principles of Directive 2001/18/EC were largely not fulfilled in such
applications; the consideration of the receiving environment and potential indirect
effects arising from the application of the complementary herbicide in the case of GM
herbicide tolerant maize.

Meznage et al. (2012): the authors investigated cytotoxicity on human cells of Cry1Ab
and CrylAc proteins {expressed in Escherfchia coli) individually and combined with
Roundup at below agricultural dilutions. In summary, the authors reported that Cry1Ab
induces low level mertality (via necrosis) on a cellular system at 100 pom, while
Cry1Ac does not. The Roundup formula induces cell mortality via apoptosis at 50 ppm
in the same system. The combination of Cry1Ab or Cry1Ac with Roundup reduced cell
mcriality.

- Bondzio et al. (2013} The authors used an in vitro system (IPEC-J2, a non-
transformed porcine jejunal epithelial cell line) to test the effects of high concentration
of E. coli-derived Cry1Ab protein on cellular viability and cytotoxicity by several up to
date technigues. The authors did not find any effects on cell viability or cytotoxicity,
even at high protein concentration. Protecmic analysis and  further ELISA
charactensation revealed up to two-fold increase in Hsp70 protein in cells. Bondzio et
al. (2013) noted that the Hsp70 protein expression is known to increase in response to
various physiclogical stimuli and it is considered an adaptive response, not adverse
per sa.

Points raised

EFSA considers it is impossible to assess what Then and Bauer-Panskus (2013) meant
by the phrase ‘true known level of uncerainty’. In its guidelines for the risk assessment of
GM plants, the EFSA GMOQ Panel recommends that uncertainty inherent to the different
steps of a risk assessment should be highlighted and quantified as much as possible.
The EFSA GMO Panel has explicitly and repeatedly listed the various levels of
uncertainty at various stages of the risk assessment of maize 1507 (eg., see
Sections 2.1, 2.3.5, 3.1.1, 3.1.2, 3.1.3, 3.2.2 and 3.2.3 of EFSA, 2011).

The statement that the EFSA GMOD Panel considered only investigations carried out with
the Cry1Ab protein is incorrect. Reference is made to nine Tier 1a and five Tier 1b
studies in which non-target organisms where exposed to the Cry1F protein in EFSA
(2011}, Moreover, a field study with maize 1507 was assessed in which a large group of
non-target organisms was investigated. Based on the information supplied by the
applicant and other publications reported in the scientific literature, the EFSA GMO Panel
concluded that there are sufficient data to conclude on the spectrum of activity of the
Cry1F protein. EFSA acknowledges that the knowledge on the activity spectrum of Bt
proteins is growing continuously. Bt proteins are commonly known to be highly target
specific, yet evidence suggests that some Bt proteins can affect organisms across orders
within phyla and even across phyla {van Frankenhuyzen, 2009, 2013)*, Although =ome Bt
proteins are not as specific as initially reporied, in most cases toxicity outside a protein's
primary target range is orders of magnitude below its toxicity inside that range (EFSA &
COGEM, 2013). Therefore, these new findings. which are not specific to Cry1F. do not
invalidate previous environmental risk assessment conclusions on maize 1507 made by
the EFSA GMO Panel, which took all available data from non-target invertebrates testing
into account.

3
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When assessing the findings reported by Shimada et al. (2003), EFSA also considered a
more recent publication (Shimada et al., 2006) by the same first author which was
published three years later than the Shimada et al. (2003) publication. Shimada et al
{2008) reported two findings: (1) the binding of Cry1Ab protein to the brush border
membrane vesicles (BBMV) isclated from the small intestine of bovine and porcine, and a
much stronger binding in the control - the mid-gut BBMY from silkworm, and (2) the
silkworm midgut cells developed severe membrane potential changes within 1 hr of
treatment with Cry1Ab, and this change persisted overtime. No such change of
membrane potential was detected in the gut cells of bovine or porcine, or in a human
intestinal epithelial cell line. Overall Shimada et al. (2003, 2006) indicate that the effects
of the CrylAb protein on mammalian cells (hepatocytes, intestinal cells) in witro are
minor, transient changes, and are not indicative of toxicity, even if associated to a weak
binding to some cell components (BEBMV in the mammalian intestinal cells; Shimada et
al., 2008).

EFSA considers that the publication of Zhang et al. (2008) cited in the Then and Bauer-
Panskus (2013) report was misinterpreted. EFSA does not conzider that this publication
questions the host specificity of Bt proteins, given that a known Cry1Ab protein receptor
was introduced into the test system. As outlined in EFSA (2011}, the general mode of
action and in padicular selective binding of Bt proteins to specific receplors are
sufficiently understood. The mode of action of Bt proteins is to bind selectively to specific
receptors on the epithehal surface of the midgut of larvae of susceptible insect species,
leading to death of larvae through pore formation and cell burst and subsequently
septicaemia. Zhang et al. (2006} and more recent publications do not guestion the
binding of specific Bt proteins to receptors, but rather attempt to elucidate how the
binding of the Bt protein to midgut receptors leads to toxic effects. resulting in the death
of the exposed target organisms. Understanding such mechanisms is helpful, as this
provides insights on how resistance may evolve, However, it is the information on binding
sites that is relevant to characterise the host specificity of Bt proteins. EFSA reiterates
that the susceptibility of non-target organisms to Bt proteins is assessed through toxicity
studies (see e.g., Table 1 of EF3A (2011)) supplied as part of the GM plant registration
application, as well as relevant studies published in the scientific literature. In the case of
maize 1507, the EFSA GMO Panel considered that sufficient data were supplied by the
applicant to conclude on the spectrum of activity of the Cry 1F protein.

Regarding the potential safely impact of Bt proteins on mammals, EFSA considers that
the publications indicated by Then and Bauer-Panskus (2013) are not providing
information impacting on previous conclusions on the safety of maize 1307. In particular,
Thomas and Ellar (1883) is considered by EFSA of no value in this context as Bt proteins
used in the experiments were not clanfied/charactersed. The short communication by
Measnage et al. (2012) presents little details on the design of the experiment and reports
only some selected findings, preventing the possibility to draw conclusions from this
publication. Shimada et al. (2003, 2008) and Bondzio et al. (2013) reported that the
Cry1Ab protein is not associated with adverse effects on mammalian cells in wvifro
(hepatocytes, intestinal cells). It should be highlighted that in the rat exposed for 90 days
to a diet containing 33% of Bt maize(s) expressing the Cry1F protein (Mackenzie et al,
2007) the intestinal mucosa, exposed to bioactive Cry1F protein (60-200 pg/mg of diets),
was extensively explored by macroscopic examination and histopathelogy, which are
well-recognised sensitive tools to detect potential adverse effects on the gastrointestinal
tract, This assessment was further comoborated by the assessment of gastrointestinal
performance related endpeoints {e.g., body weight, body weight gain, food consumption).
Mo safety concerns were identified. Furthermore, it is reported that the administration of
the Cry1F protein in a rat model of gastrointestinal toxicity by non steroidal anfi-
inflammatory drugs (NSAIDs) does not lead to any gastrointestinal moerphelegical change
per s&, and does not worsen the toxicity induced by NSAIDs (Onose et al., 2008). While
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providing insights on the mode of action of Bt protein toxicity, Zhang et al. (2008} also
reiterates that toxin-receptor interaction is a prerequisite to cytotoxic action in target
species. Huffmann et al. (2004} is also considered not relevant by EFSA as il relates to
investigations on the CrySB protein, which is not expressed in maize 1507

Based on the available information, there is no indication for synergistic and accumulated
effects.

In response to the concern related to the appropriate herbicide regimes raised by Dolezel
et al {2011), EFSA notes that the intended uses of maize 1507 exclude treatments with
glufosinate-ammonium-based herbicides (EFSA, 2011). In line with EFSA {2010}, EFSA
concludes that the environmental risk assessment of GM plant market ragistration
applications is to be carried out on a case-by-case basis, starting with a robust problem
formulation accounting for all available information and data.

EFSA concluzsion

Meither the results reported by Thomas and Ellar (1983), Shimada et al. (2003)
Huffmann et al. (2004), Zhang et al. (2006), Dolezel et al. (2011), Mesnage et al. (2012)
and Bondzio et al. (2013), nor the arguments put forward by Then and Bauer-Panskus
(2013) reveal any new information that would invalidate the previous risk azsessment
conclusicns and sk management recommendations made by the EFSA GMO Panel.

2.6. EFSA assessment of the Testbiotech Heading 2.2.5 “Modelling without
reliable data” as referred to in Then and Bauer-Panskus {2013)

Citad scientific publications

From the scientific publications cited in the Then and Bauer-Panskus (2013) report with
relevance to maize 1307, four publications (see Appendix A Hofmann et al., 2011; Lang
et al., 2011: Camastra et al., 2013; Holst et al | 2013a) were not previously considered by
EFSA andlor its GMO Panel. The possible relevance of these publications for the risk
assessment of maize 1507 was scrutinised.

- Hofmann et al. (2011): Hofmann et al. (2011) presented a new methad for recording in
situ the amount and the distribution of Bt maize pollen deposited on host plant leaves,
The method was evaluated during experiments in 2008 to 2010, Pollen deposition and
its spatial heterogeneity were recorded on maize and different lepidopteran host plants
growing adjacent to maize fields.

Lang et al. (2011): Lang et al. {2011) commented on uncertainty in the model of Perry
et al. {2010} and called for more caution to be exercised regarding predictions of Bt
maize effects on non-target Lepidoptera under field conditions. The authors argued
that the assessment of such effects is complex, and that modelling approaches are
welcomed, as they are especially helpful to better identify and understand complex
interactions of key parameters and basic processes. Yet, the environmental risk
assessment of GM plants is considered by the authors as a sensitive area, and any
guantitative conclusions should be drawn and published with greatest care, as these
could have significant policy and regulatory implications. Therefore, the authors
advocated a full uncerainty/sensitivity analysis to be performed before making
detailed quantitative predictions,

Camastra &t al. (2013): Camastra et al. (2013) assessed some mathematical modals
used 1o estimate potential adverse effects on non-target Lepidoptera following
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exposure to maize pollen containing the Cry1Ab or Cry1F proteins deposited on their
host plants under field conditions. The authors developed an exact formula for the
proportion of the population of nontarget Lepidoptera suffering mortality and
commented on the Pemy et al. (2010, 2012) models for the derivation of the species
sensitivity parameter

- Holst et al. (2013a): Holst et al. (2013a) presented an alternative mathematical model
and commented on the model of Perry et al. (2010). The authors argued that in
Northern Europe, where the protected butterfly /nachisio i3 univolting, maize
MON 810 pollen would not be present on the food plant at the same time as the [ io
larvae. However, in Central and Southermn Europe, wherg [ jo is bivolting, maize
MON 810 pollen and the second generation [ o larvae would coincide, and an
increasad mortality of the larvae was predicted.

Paints raised

Hofmann et al. {2011) discussed the stochasticity of pollen deposition, and emphasised
the heterogeneity these authors previously described in field data (see Hoffman et al.
{2010) and earlier publications). The EFSA GMO Panel acknowledged the existence of
this heterogeneity (see Section 3.1.2.4 of EFSA, 20M0) and its likely effects have
previeusly been studied by Perry et al. (2010). In addition. the deterministic nature of the
model and the implications of heterogeneity have been addressed above. Furthermore,
Perry et al. (2013) used earlier data of Hofmann and colleagues, as well as data from 13
ather studies, in their Appendix A. These data showed that the values adopted in the
EFSA mathematical models for mean pollen densities, both within and outside the field,
are clearly not underestimated, being at least double the median value and in all cases
greater than the 75th percentile of the data from the lterature. Perry et al (2013)
concluded that there is no evidence that indicates a requirement to change previous risk
assessments.

Then and Bauer-Panskus (2013) cite the publication of Lang et al (2011} which
commented on uncertainty in the model of Perry et al. (2010). However, Then and Bauer-
Panskus (2013) failed to note that this publication referred to the early model developed
by Pemry et al (2010) for maize MORN 810 expressing Cry1Ab, and did not relate
specifically to maize 1507 expressing Cry1F. Moreover, Then and Bauer-Panskus (2013)
fail to note that the Lang et al. (2011) publication was answered fully by Perry et al
(2011) who noted that the Perry et al. (2010) publication indeed emphasised precaution,
made four separate decisions to model worst-case scenarios, identified six distinct
sources of varability to which their resulls might be sensitive; and emphasised six
differant bases for the uncertainty of predictions. Perry et al (2012) demonstrated
emphatically that the Perry et al. (2010) publication was not incautious regarding the
implications of the results for conclusions regarding regulatory policy. Perry et al. (2012)
reaffirmed the conclusions from the Perry et al. (2010) model that concerning the
gstimated environmental impact of Bt maize pollen on non-target Lepidoptera.

The statement by Then and Bauer-Panskus (2013) that Camastra et al. (2013) "came fo
the conclusion that the EFSA data cannot be absolutely considered to fulfil the worst case
scanario. recommended in the Direclive 2001A18/EC of the European Communily” is
wrong. The Camastra et al. (2013) publication contains no such conclusion. Furthermore.
the link given by Then and Bauer-Panskus (2013) as part of the supposed citation to the
Camastra et al. (2013) publication is not comect; the link points to an apparently
unpublished paper in which the authors of Camastra et al. criticise the publication of Halst
et al. (2013a). The publication of Camastra et al (2013) contains one novel scientific
advance and addresses a technical issue. The novel advance is that the authors derived
an exact formula for a mathematical expression in the Perry et al. (2012) model, which
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Pearry et al. had solved numerically, This provides an easier way to estimate maortality in
the model. but in no way changes the estimates themselves. The technical issue
Camasfra et al. highlighted was that whilst Perry et al. (2012) clearly in thei Figure 2
correctly truncated the values of the in-crop mortality parameter (h) to unity, as required
for lepidopteran species with high, very-high and extremely-high sensitivity, Perry et al.
(2012) did not state this explicitly in their paper. This technical issue has no bearing on
uncertainty or safety.

Then and Bauer-Panskus (2013) cited the publication of Holst et al (2013a) (not 2012 as
incorrectly referred ta in the Testbiotech text) which presented an alternative madel and
commented on the model of Pemry et al. (2010). However, Then and Bauer-Panskus
(£0113) failed to note that the Hoist et al, (2013a) publication referred to the early model
developed by Perry et al. (2010) for maize MON 810 expressing Cry14, and did not relate
specifically to maize 1507 expressing Cry1F. Then and Bauer-Panskus {2013) also failed
to cite the (flawed) corrigendum of Holst et al. (2013b) or to note that both these Holst et
al. {2013a.b) publications were answered fully by Perry et al. {2013). Perry et al. (2013)
noted that Holst et al. (2013a); overestimated the exposure arising from pollen deposition
on host plants; underestimated the ratic of the Bt protein concentrations in pollen of the
two Bt maize events Bt176 and MON B10; made a gross error in their use of the data of
Felke and Langenbruch (2003) and Felke et al. (2010); proposed a methodology for
estimation that ran counter to scientific principles; and omitted to account for important
extensions to the earlier model of Perry et al. (2010) contained in their later (Pemy et al_,
2012} work relating to maize 1507, For these reasons, Perry et al. (2013) demonstrated
that there was no evidence in the Holst 2t al. (2013a.b) publications that indicated there is
any requirement to change previous risk assessments for non-target Lepidoplera made
using the Perry et al (2010, 2012} models.

EF5A conclusion

Neither the results reported by Hofmann et al. {2011), Lang et al. {2011}, Camastra et al.
(2013} and Holst et al. (2013a), nor the arguments put forward by Then and Bauer-
Panskus (2013) reveal any new information that would invalidate the previous rizk
assessment conclusions and risk management recommendations made by the EFSA
GMO Panel

2.7 EFSA assessment of the Testbiotech Heading 2.3 “Risks of spraying with
glufosinate” as referred to in Then and Bauer-Panskus {2013)

Cited scientific publications

The scientific publications cited in the Then and Bauer-Panskus (2013) report with
relevance to maize 1507 were previously considered by EFSA and/or its GMO Panel (see
Appendix A), and therefore are not considered further here.

FPoints raised

In EFSA (2011). it is stated that maize 1507 also expresses the phosphinothricin-N-
acetyltransferase (PAT) protein from Streplomyces vindochromogenes, which confers
tolerance to the herbicidal active substance glufosinate-ammonium. The PAT protein
expressad in maize 1507 has been used as selectable marker to facilitate the selection
process of transformed plant cells. However, maize 1507 will not be marketed in the
European Union (EU) as a herbicide tolerant crop. Since the scope of the application
does not cover the use of glufosinate-ammonium-containing herbicides on maize 1507,
potential effects due 1o the use of such herbicides on maize 1507 were not considered by
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the EFSA GMO Panel; the GMO Panel had no mandate to consider the potential effects
of such uses.

EFSA conclusion

The arguments put forward by Then and Bauer-Fanskus (2013) do not reveal any new
information that would invalidate the previous risk assessment conclusions and risk
management recommendations made by the EFSA GMO Panel.

3, OVERALL CONCLUSION

Meither the scientific publications cited in the Then and Bauer-Panskus {2013, 2014)
reports with relevance to maize 1507, nor the arguments put forward by Then and Bauer-
Panskus reveal any new information that would invalidate the previous risk assessment
conclusions and risk management recommendations made by the EFSA GMO Panel.
Therefore, EFSA considers that the previous GMO Panel risk assessment conclusions
and rizk management recommendations on maize 1507 remain valid and applicable.
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