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1. Summary 

An updated systematic search and review of peer-reviewed literature in line with the EFSA 
Guidance on conducting a systematic review (EFSA, 2010) and taking into account the 
explanatory note on literature searching (EFSA, 2019), was conducted for the authorised 
genetically modified (GM) maize 1507, 59122, 4114, DAS-40278-9, 1507xNK603, 
1507x59122xMON810xNK603, MON89034x1507xMON88017x59122xDAS-40278-9, 
MON89034x1507xNK603xDAS-40278-9 and their sub-combinations covered by the 
respective authorisations1 (hereafter collectively referred to as “authorised GM maize”) with 
the following review question “Do the authorised GM maize and derived food/feed products, 
or the intended traits (the newly expressed proteins or their combination) have adverse effects 
on human and animal health and the environment in the scope of their authorisations?”. 

The current systematic search complements the search performed in 2019 and further considers 
the maize products first authorised in the current reporting period (4114, 
MON89034x1507xMON88017x59122xDAS-40278-9 and MON89034x1507xNK603xDAS-
40278-9 and their sub-combinations covered by the authorisations). Unless outlined below, all 
portions of the search were conducted according to the methodologies outlined in the previous 
search. Search string terms covering the newly authorised products were included based on the 
searches previously provided to EFSA. 

The outcome of this analysis showed that three publications relevant for the review question 
were identified (notably for 1507, 1507xMON810, stacks with 1507 and DAS-40278-9 maize) 

during the selected time period. No safety concerns were identified for the authorised GM 
maize2 by this literature search exercise.  

2. Confirmation of the Suitability of the Search Strings 

It was confirmed that the search strategy utilized in the previous literature search report (2019) 
is still relevant. All updates are related to the inclusion of products that were approved since the 
last reporting period (4114, MON89034x1507xMON88017x59122xDAS-40278-9 and sub-
combinations, and MON89034x1507xNK603xDAS-40278-9 and sub-combinations). The 
included search terms were extracted from search strategies previously submitted to EFSA. 
Introduced updates were for consistency or to fine tune the syntaxes to the databases queried. 
It was confirmed that searches on the single events would find results on the stack events 
covered by the authorisations. In addition, specific terms for relevant sub-combinations were 
added to the search strings when those terms were not already covered by single event terms. 

                                                 
1 1507x59122xMON810xNK603 maize and the following subcombinations: 1507x59122xMON810, 
59122x1507xNK603, 1507xMON810xNK603, 59122xMON810xNK603, 1507x59122, 1507xMON810, 
59122xMON810, 59122xNK603 as per Commission Implementing decision (EU) 2018/1110. 

MON89034x1507xMON88017x59122xDAS-40278-9 and the following subcombinations: MON89034x1507x 
MON88017xDAS-40278-9, MON89034x1507x59122xDAS-40278-9, MON89034xMON88017x59122xDAS-
40278-9, 1507xMON88017x59122xDAS-40278-9, MON89034x1507xDAS-40278-9, MON89034xMON88017 
xDAS-40278-9, MON89034x59122xDAS-40278-9, 1507xMON88017xDAS-40278-9, 1507x59122xDAS-
40278-9, MON88017x59122xDAS-40278-9, MON89034xDAS-40278-9, 1507xDAS40278-9, 
MON88017xDAS-40278-9, 59122xDAS-40278-9 as per Commission Implementing decision (EU) 2019/2086. 

MON89034x1507xNK603xDAS-40278-9 and the subcombination: MON89034xNK603xDAS-40278-9, 1507x 
NK603xDAS-40278-9 and NK603xDAS-40278-9 as per Commission Implementing decision (EU) 2019/2085. 
2 As previously defined, 1507, 59122, 4114, DAS-40278-9, 1507xNK603, 1507x59122xMON810xNK603, 
MON89034x1507xMON88017x59122xDAS-40278-9, MON89034x1507xNK603xDAS-40278-9 maize and 
their sub-combinations covered by the respective authorisations. 
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As the updated search is as sensitive and not more specific than the previous searches, no 
additional validation was conducted.   

3. Results of the scoping exercixe 

3.1. Outcome of the literature searches 

In October 2020, searches against electronic bibliographic databases and manual searches in 
view of screening of reference lists were performed. The search process is reported in line with 
EFSA guidance (EFSA, 2010 Appendix B4(2)) in Table 2.  

Table 1. Documenting and reporting the search process 

Resources Date of 
search Period searched Other restrictions 

Number 
of records 
retrieved  

Web of Science Core 
collection#$ 

8 Oct 2020 2019-8 Oct 2020 None 206 

CAB Abstracts#$ 8 Oct 2020 2019-8 Oct 2020 None 106 
MEDLINE#$ 8 Oct 2020 2019-8 Oct 2020 None 108 
Europe PMC#$ 8 Oct 2020 2019-8 Oct 2020 None 30 

Screening reference lists 8 Oct 2020 - 2019-8 Oct 2020§      0* 
# A justification for chosing these databases was provided in Section 2.2 of the previous literature search 
report (2019). The combination of these sources allows having a broad coverage of publications related to 
GMO risk assessment. 

$ The search syntaxes used are reported in Appendix 1 for electronic bibliographic databases. 
§ The time period was applied post-hoc. 
* Number of records screened on full text. 

The publications retrieved across all methods of searching (Web of Science Core collection, 
CAB Abstracts, MEDLINE, Europe PMC, and screening of reference lists) can be found in 
Appendix 3.  

In the framework of the reference list screening exercise, no detailed risk assessments regarding 
the authorised GM maize were retrieved that contained information on food and feed safety. 
Considering that no opinions were published within the selected time period no further 
screening was performed. 

The publications grouped in the Endnote® library were deduplicated. Publications retrieved by 
the previous searches conducted in the frame of the 2019 annual monitoring reports were also 
removed (see Appendix 3, Section 6).  

The results of the publication selection process are presented in Table 2. 
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Table 2. Results of the publication selection process, for the review question  

Review question: “Do the authorised GM maize2 and their respective derived 
food/feed products, or the intended trait(s) (the newly expressed protein(s) or their 
combination), have adverse effects on human and animal health and the environment 
in the scope of their authorisations ?” 

Number of 
records 

Total number of publications retrieved after all searches of the scientific literature 
(excluding duplicates and publications retrieved by the previous searches conducted 
in the frame of the 2019 monitoring reports) 

137 

Number of publications excluded from the search results after rapid assessment for 
relevance based on title and abstract 

127 

Total number of full-text documents assessed in detail 10 
Number of publications excluded from further consideration after detailed 
assessment for relevance based on full text 

6 

Total number of unobtainable/unclear publications   1 
Total number of relevant publications   3 

The 137 unique entries present in the Endnote database (Table 2) were manually screened for 
relevance to the review question by two independent reviewers using the a priori 
eligibility/inclusion criteria described in Appendix 2.  

Entries that are deemed to be irrelevant based on title/abstract were not further retained. In cases 
where the title/abstract did not contain sufficient information, the publication was progressed 
to the second stage and assessed for relevance at the level of the full text (as listed in Appendix 
4). The reason for excluding a result from the second screening is documented and a 
justification for not further assessing a reference is provided in Table 4.2 in Appendix 4. An 
unclear publication was identified (see Appendix 4, Table 4.3). 

In this literature search exercise, three peer-reviewed publications relevant to the risk 
assessment of the authorised GM maize were identified (Chekan et al., 2019, de Cerqueira et 
al., 2019; Ramos et al., 2020) (see Section 4 and Appendix 4, Table 4.1). Details are provided 
in Tables 3 to 5, in the format laid out by the Commission decision 2009/770/EC (EC, 2009).  

 



 
Table 3: Review of relevant peer-reviewed publication in 2009/770/EC format: Molecular characterisation - DAS-40278-9 maize (Chekan et al., 

2019) 
 

Publication Summary of research and results3 Protection goal Observed 
parameter 

Adverse 
effects  

Feedback on 
initial risk 
assessment 

Chekan JR, Ongpipattanakul C, 
Wright TR, Zhang B, Bollinger 
JM, Jr., Rajakovich LJ, Krebs 
C, Cicchillo RM and Nair SK, 
2019. Molecular basis for 
enantioselective herbicide 
degradation imparted by 
aryloxyalkanoate dioxygenases 
in transgenic plants. 
Proceedings of the National 
Academy of Sciences of the 
United States of America 116, 
13299-13304. 

The authors used a “genomic context based analysis 
to identify additional members of the AAD class”. 
The authors also solved the structure of AAD-1 in 
complex with the synthetic auxin (R)-dichlorprop and 
with the AOPP herbicides (R)-cyhalofop and (R)-
diclofop, as well as of AAD-2). As the authors 
mentioned, “one noteworthy outcome of this study is 
that, thus far, AAD-1 is the only characterized 
member that shows substrate specificity for the (R)-
enantiomer, while members with the opposite (S) 
enantiospecificity are more prevalent (namely, AAD-
2 and AAD-12, among others”.  
This structure-based analysis revealed the basis for 
the broad substrate tolerance of AAD-1.  
 
 
 

Molecular 
characterisation  
 

Molecular and 
biochemical 
characterisation 
of the newly 
expressed protein 

None No change 

 
  

                                                 
3 Text between double quotes is an excerpt from above-mentioned publication. 
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Table 4: Review of relevant peer-reviewed publication in 2009/770/EC format: Molecular characterisation – stacks with 1507 (De Cerqueira et al., 2019) 

Publication Summary of research and results4 Protection goal5 Observed 
parameter 

Adverse 
effects  

Feedback on 
initial risk 
assessment 

De Cerqueira DT, Fast BJ, Silveira 
AC and Herman RA, 2019. 
Transgene-product expression 
levels in genetically engineered 
breeding stacks are equivalent to 
those of the single events. GM 
crops & food 10, 35-43. 

The objective of this study was to determine if the 
expression levels of newly expressed proteins in 
single events, notably 1507 maize and other single 
events in maize and other crops, are “accurate 
predictors of trangene product expression” in 
breeding stacks, in particular 
MON89034x1507xMIR162xNK603 for maize. 
Particularly, the authors conducted ELISA 
expression studies with various 1507 maize and 
MON89034x1507xMIR162xNK603 maize stack 
tissue samples collected from 6 field trial sites in a 
randomized complete block design with four 
replicate blocks at each site, in Argentina in the 
2014–2015 growing season. The authors plotted 
expression levels of Cry1F and PAT in the 
MON89034x1507xMIR162xNK603 maize stack 
against expression levels in the 1507 single event 
(as well as of newly expressed proteins from the 
other single events), to quantify “the ability of the 
single events to predict transgene product 
expression levels in the breeding stack.” The 
authors used the coefficient of identity (I2), based 
on the percent of variation of the plotted points 
accounted for by the line of identity (y = x).  
They conclude that “The similarity between 
transgene product expression levels in single events 
and breeding stacks indicates that expression of 
transgene products in single events is a reliable 
predictor of expression in breeding stacks.”  

Molecular 
characterisation  
 

Expression data  None No change 

  

                                                 
 

5 Text between double quotes is an excerpt from above-mentioned publication. 
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Table 5: Review of relevant peer-reviewed publication in 2009/770/EC format: Food Feed / Agronomic and phenotypic characteristics – 1507 and 

1507xMON810 maize (Ramos et al., 2020) 
 

Publication Summary of research and results6 Protection goal Observed 
parameter 

Adverse 
effects  

Feedback on 
initial risk 
assessment 

Ramos LN, Souza NOS and 
Vilela MS, 2020. Agronomic 
parameters and morpho-
agronomic characteristics of 
genetically modified maize 
hybrids compared to 
conventional maize hybrids. 
Bioscience Journal 36, 1156-
1166. 

 

As indicated by the authors, the aim of this study was 
“to study the behavior of fifteen pre-commercial 
upland maize hybrids, analyze their agronomic 
performance regarding grain yield, and evaluate 
productivity components, as well as morpho-
agronomic characteristics, in the Midwest Region of 
Brazil”. The authors assessed five pre-commercial 
maize hybrids (HPA252, HPB262, HPB621, HPB646 
and HPD354), each in three different versions: non-
genetically modified, version with 1507 and version 
with 1507xMON810, in a randomized block 
experiment with four replications at two locations in 
the 2016-2017 growing season. The parameters 
analysed were plant height, ear insertion height, 
number of rows per ear, number of grains per row, 
grain depth, stem diameter, ear diameter, corncob 
diameter, thousand grains weight and productivity.  
From this experiment the authors recommend 
keeping some pre-commercial hydrids, however 
no consistent trend of the transgenic events has 
been observed on the overall agronomic 
performances across the tested hybrids. 

Agronomic, 
phenotypic 
characterisation  

Agronomic and 
phenotypic 
characteristics 

None No change 

 
                                                 
6 Text between double quotes is an excerpt from above-mentioned publication. 



4. Conclusion 

Three publications were identified as relevant for the molecular characterisation, food/feed and 
environmental safety of the authorised GM maize (notably for 1507, 1507xMON810, stacks 
with 1507 and DAS-40278-9 maize) within the scope of the authorisations for the defined time 
period. No safety concerns have been identified for the authorised maize by this literature search 
exercise. 
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Appendix 1. Detailed search syntaxes for the authorised GM maize 

Web of Science Core collection 
 

Set Search query 
Event 1507 

#1 
TS=(tc1507* OR das-01507-1 OR das01507* OR DAS-Ø15Ø7 OR 
DAS-circle-divide-15-circle-divide-7 OR DAS-empty-set15empty set7 
OR das-01507 OR tc-1507 OR (1507 AND (maize OR corn OR zea 
OR mays OR Dupont OR Dow OR Pioneer OR Corteva)) OR 
herculex* or hx-corn or hx-maize) 

Event 59122 
#2 

TS=((59122 AND (maize OR corn OR zea OR mays OR DuPont OR 
dow OR pioneer OR corteva)) OR das59122* OR das-59122 OR 
herculex-rw OR (herculex and rootworm) OR (hx AND rw)) 

Event 4114 
#3 

TS=(DP-ØØ4114 OR DP-circle-divide-circle-divide-4114 OR DP-
empty-setempty-set4114 OR dp-004114 OR dp004114* OR DP4114 
OR (4114 AND (maize OR corn OR zea OR mays OR Dupont OR 
Corteva))) 

Event DAS-
40278-9 

#4 

TS=(DAS40278* OR DAS-40278 OR DAS-4Ø278-9 OR DAS-4-
circle-divide-278-9 OR DAS-4empty-set278-9 OR (Enlist* AND 
(maize OR corn OR zea OR mays OR dow OR Corteva OR 
herbicid*))) 

Stack and relevant 
subcombinations 

#5 

TS=(*1507x59122xMON810xNK603* OR *1507x59122xMON810* 
OR *1507x59122xNK603* OR *59122x1507xNK603* OR 
*1507xMON810xNK603* OR *59122xMON810xNK603* OR 
*1507x59122* OR *1507xMON810* OR *1507xNK603* OR 
*59122xMON810* OR *59122xNK603* OR 
*MON89034x1507xNK603xDAS-40278-9* OR 
*MON89034xNK603xDAS-40278-9* OR *1507xNK603xDAS-
40278-9* OR *MON89034x1507xMON88017x59122xDAS-40278-9* 
OR *MON89034x1507xMON88017xDAS-40278-9* OR 
*MON89034x1507x59122xDAS-40278-9* OR 
*1507xMON88017x59122xDAS-40278-9* OR 
*MON89034x1507xDAS-40278-9* OR 
*MON89034xMON88017xDAS-40278-9* OR 
*MON89034x59122xDAS-40278-9* OR *1507xMON88017xDAS-
40278-9* OR *1507x59122xDAS-40278-9* OR 
*MON88017x59122xDAS-40278-9* OR *MON89034xDAS-40278-
9* OR *1507xDAS-40278-9* OR *MON88017xDAS-40278-9* OR 
*59122xDAS-40278-9* 
OR acremax OR smartstax*-enlist* OR Powercore*-enlist* OR 
intrasect OR stack) 

#6 #1 OR #2 OR #3 OR #4 OR #5 
Protein 1507 

#7 
TS=(cry1f OR cry-1f OR cryif OR "cry-if" OR Cry1-f OR Cry-1-f OR 
(phosphinothricin AND (acetyltransferase OR acetyl-transferase)) OR 
(pat AND phosphinothricin)) 

Protein 
59122 

TS=(cry34ab1 OR cry34* OR cry35ab1 OR cry35* OR cry-34 OR cry-
35 OR cry-34a* OR cry-35a* OR (phosphinothricin AND 
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#8 (acetyltransferase OR acetyl-transferase)) OR (pat AND 

phosphinothricin)) 
Protein 4114 

#9 
TS=(cry1f OR cry-1f OR cryif OR "cry-if" OR Cry1-f OR Cry-1-f OR 
(phosphinothricin AND (acetyltransferase OR acetyl-transferase)) OR 
(pat AND phosphinothricin) OR cry34ab1 OR cry34* OR cry35ab1 
OR cry35* OR (cry NEAR/0 (34 OR 35 OR 34a* OR 35a*))) 

Protein 
DAS-40278-9 

#10 

TS=(aad-1 OR aryloxyalkanoate-dioxygenase-1) 

General 
#11 

TS=(Streptomyces OR viridochromogenes OR sphingobium OR 
herbicidovorans OR Bacillus OR thuringiensis OR bt OR maize OR 
corn OR zea OR mays OR (((herbicid* AND (genetical*  NEAR/3  
modif*)) OR GMHT) AND (crop OR plant OR food OR  feed)) OR  
gmo OR gmos OR lmo OR lmos OR gm OR ge OR stack) 

#12 (#7 OR #8 OR #9 OR #10) AND #11 
Trait 1507 

#13 
TS=(lepidopter* OR ecb OR corn-borer OR cornborer OR ostrinia OR 
nubilalis OR earworm OR cutworm OR spodoptera OR frugiperda OR 
glufosinate* OR gluphosinate* OR (liberty* AND herbicid*)) 

Trait 59122 
#14 

TS=(coleopter* OR rootworm* OR root-worm* OR virgifera OR 
WCR OR barberi OR diabrotica* OR glufosinate* OR gluphosinate* 
OR (liberty* AND herbicid*))  

Trait 4114 
#15 

TS=(lepidopter* OR ecb OR corn-borer OR cornborer OR ostrinia OR 
nubilalis OR earworm OR cutworm OR spodoptera OR frugiperda OR 
glufosinate* OR gluphosinate* OR (liberty* AND herbicid*) OR 
coleopter* OR rootworm* OR root-worm* OR diabrotica OR virgifera 
OR WCR OR barberi) 

Trait DAS-40278-
9 

#16 

TS=(((2-4-D OR AOPP) AND herbicid*) OR 2-4-
dichlorophenoxyacetic-acid OR 2-4-dichlorophenoxy-acetic-acid OR 
aryloxyphenoxypropionate OR aryloxyphenoxy-propionate OR (fop 
AND (herbicid* or aryloxyphen*)) OR quizalofop OR haloxyfop) 

General 
#17 

TS=((toler* OR resist* OR protec*) AND (maize OR corn OR zea OR 
mays) AND (GMO OR GMOS OR LMO OR LMOS OR living-
modified OR transgen* OR GMHT OR ((GM OR GE OR genetic*) 
NEAR/5 (modif* OR transform* OR manipulat* OR engineer* OR 
stack)))) 

#18 (#13 OR #14 OR #15 OR #16) AND #17 
Reporting Period 

#19 
PY=(2019-2100) 

Final Results 
#20 

(#6 OR #12 OR #18) AND #19 
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CAB Abstracts 
 

Set Search query 
Event 1507 

#1 
TS=(tc1507* OR das-01507-1 OR das01507* OR DAS-Ø15Ø7 OR 
DAS-<o>15<o>7 OR das-01507 OR tc-1507 OR (1507 AND (maize 
OR corn OR zea OR mays OR Dupont OR Dow OR Pioneer OR 
Corteva)) OR herculex* or hx-corn or hx-maize) 

Event 59122 
#2 

TS=((59122 AND (maize OR corn OR zea OR mays OR DuPont OR 
dow OR pioneer OR corteva)) OR das59122* OR das-59122 OR 
herculex-rw OR (herculex and rootworm) OR (hx AND rw)) 

Event 4114 
#3 

TS=(DP-ØØ4114 OR DP-<o><o>4114 OR dp-004114 OR dp004114* 
OR DP4114 OR (4114 AND (maize OR corn OR zea OR mays OR 
Dupont OR Corteva))) 

Event DAS-
40278-9 

#4 

TS=(DAS40278* OR DAS-40278 OR DAS-4Ø278-9 OR DAS-
4<o>278-9 OR (Enlist* AND (maize OR corn OR zea OR mays OR 
dow OR Corteva OR herbicid*))) 

Stack and relevant 
subcombinations 

 
#5 

TS=(*1507x59122xMON810xNK603* OR *1507x59122xMON810* 
OR *1507x59122xNK603* OR *59122x1507xNK603* OR 
*1507xMON810xNK603* OR *59122xMON810xNK603* OR 
*1507x59122* OR *1507xMON810* OR *1507xNK603* OR 
*59122xMON810* OR *59122xNK603* OR 
*MON89034x1507xNK603xDAS-40278-9* OR 
*MON89034xNK603xDAS-40278-9* OR *1507xNK603xDAS-
40278-9* OR *MON89034x1507xMON88017x59122xDAS-40278-9* 
OR *MON89034x1507xMON88017xDAS-40278-9* OR 
*MON89034x1507x59122xDAS-40278-9* OR 
*1507xMON88017x59122xDAS-40278-9* OR 
*MON89034x1507xDAS-40278-9* OR 
*MON89034xMON88017xDAS-40278-9* OR 
*MON89034x59122xDAS-40278-9* OR *1507xMON88017xDAS-
40278-9* OR *1507x59122xDAS-40278-9* OR 
*MON88017x59122xDAS-40278-9* OR *MON89034xDAS-40278-
9* OR *1507xDAS-40278-9* OR *MON88017xDAS-40278-9* OR 
*59122xDAS-40278-9* OR acremax OR smartstax*-enlist* OR 
Powercore*-enlist* OR intrasect OR stack) 

#6 #1 OR #2 OR #3 OR #4 OR #5 
Protein 1507 

#7 
TS=(cry1f OR cry-1f OR cryif OR "cry-if" OR Cry1-f OR Cry-1-f OR 
(phosphinothricin AND (acetyltransferase OR acetyl-transferase)) OR 
(pat AND phosphinothricin)) 

Protein 
59122 

#8 

TS=(cry34ab1 OR cry34* OR cry35ab1 OR cry35* OR cry-34 OR cry-
35 OR cry-34a* OR cry-35a* OR (phosphinothricin AND 
(acetyltransferase OR acetyl-transferase)) OR (pat AND 
phosphinothricin))  
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Protein  
4114 
#9 

TS=(cry1f OR cry-1f OR cryif OR "cry-if" OR Cry1-f OR Cry-1-f OR 
(phosphinothricin AND (acetyltransferase OR acetyl-transferase)) OR 
(pat AND phosphinothricin) OR cry34ab1 OR cry34* OR cry35ab1 
OR cry35* OR (cry NEAR/0 (34 OR 35 OR 34a* OR 35a*))) 

Protein 
DAS-40278-9 

#10 

TS=(aad-1 OR aryloxyalkanoate-dioxygenase-1)  

General  
#11 

TS=(Streptomyces OR viridochromogenes OR sphingobium OR 
herbicidovorans OR Bacillus OR thuringiensis OR bt OR maize OR 
corn OR zea OR mays OR (((herbicid* AND (genetical*  NEAR/3  
modif*)) OR GMHT) AND (crop OR plant OR food OR  feed)) OR 
lmo OR lmos OR ge OR "genetically engineered foods" OR stack) 

#12 (#7 OR #8 OR #9 OR #10) AND #11 

Trait 1507 
#13 

TS=(lepidopter* OR ecb OR corn-borer OR cornborer OR ostrinia OR 
nubilalis OR earworm OR cutworm OR spodoptera OR frugiperda OR 
glufosinate* OR gluphosinate* OR (liberty* AND herbicid*)) 

Trait 59122 
#14 

TS=(coleopter* OR rootworm* OR root-worm* OR virgifera OR WCR 
OR barberi OR diabrotica* OR glufosinate* OR gluphosinate* OR 
(liberty* AND herbicid*))  

Trait 4114 
#15 

TS=(lepidopter* OR ecb OR corn-borer OR cornborer OR ostrinia OR 
nubilalis OR earworm OR cutworm OR spodoptera OR frugiperda OR 
glufosinate* OR gluphosinate* OR (liberty* AND herbicid*) OR 
coleopter* OR rootworm* OR root-worm* OR diabrotica OR virgifera 
OR WCR OR barberi) 

Trait DAS-40278-
9 

#16 

TS=(((2-4-D OR AOPP) AND herbicid*) OR 2-4-
dichlorophenoxyacetic-acid OR 2-4-dichlorophenoxy-acetic-acid OR 
aryloxyphenoxypropionate OR aryloxyphenoxy-propionate OR (fop 
AND (herbicid* or aryloxyphen*)) OR quizalofop OR haloxyfop) 

General 
#17 

TS=((toler* OR resist* OR protec*) AND (maize OR corn OR zea OR 
mays) AND (GMHT OR transgen* OR engineer* OR lmo or lmos OR 
ge OR manipulat* OR transform* OR stack OR "genetically 
engineered foods")) 

#18 (#13 OR #14 OR #15 OR #16) AND #17 
Reporting Period 

#19 
PY=(2019-2100) 

Final Results 
#20 

(#6 OR #12 OR #18) AND #19 
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MEDLINE 
 

Set Search query 
Event 1507 

#1 
TS=(tc1507* OR das-01507-1 OR das01507* OR DAS-Ø15Ø7 OR 
das-01507 OR tc-1507 OR (1507 AND (maize OR corn OR zea OR 
mays OR Dupont OR Dow OR Pioneer OR Corteva)) OR herculex* or 
hx-corn or hx-maize) 

Event 59122 
#2 

TS=((59122 AND (maize OR corn OR zea OR mays OR DuPont OR 
dow OR pioneer OR corteva)) OR das59122* OR das-59122 OR 
herculex-rw OR (herculex and rootworm) OR (hx AND rw)) 

Event 4114 
#3 

TS=(DP-ØØ4114 OR dp-004114 OR dp004114* OR DP4114 OR 
(4114 AND (maize OR corn OR zea OR mays OR Dupont OR 
Corteva))) 

Event DAS-
40278-9 

#4 

TS=(DAS40278* OR DAS-40278 OR DAS-4Ø278-9 OR (Enlist* 
AND (maize OR corn OR zea OR mays OR dow OR Corteva OR 
herbicid*))) 

Stack and relevant 
subcombinations  

#5 

TS=(*1507x59122xMON810xNK603* OR *1507x59122xMON810* 
OR *1507x59122xNK603* OR *59122x1507xNK603* OR 
*1507xMON810xNK603* OR *59122xMON810xNK603* OR 
*1507x59122* OR *1507xMON810* OR *1507xNK603* OR 
*59122xMON810* OR *59122xNK603* OR 
*MON89034x1507xNK603xDAS-40278-9* OR 
*MON89034xNK603xDAS-40278-9* OR *1507xNK603xDAS-
40278-9* OR *MON89034x1507xMON88017x59122xDAS-40278-9* 
OR *MON89034x1507xMON88017xDAS-40278-9* OR 
*MON89034x1507x59122xDAS-40278-9* OR 
*1507xMON88017x59122xDAS-40278-9* OR 
*MON89034x1507xDAS-40278-9* OR 
*MON89034xMON88017xDAS-40278-9* OR 
*MON89034x59122xDAS-40278-9* OR *1507xMON88017xDAS-
40278-9* OR *1507x59122xDAS-40278-9* OR 
*MON88017x59122xDAS-40278-9* OR *MON89034xDAS-40278-
9* OR *1507xDAS-40278-9* OR *MON88017xDAS-40278-9* OR 
*59122xDAS-40278-9* 
OR acremax OR smartstax*-enlist* OR Powercore*-enlist* OR 
intrasect OR stack) 

#6 #1 OR #2 OR #3 OR #4 OR #5 
Protein 1507 

#7 
TS=(cry1f OR cry-1f OR cryif OR "cry-if" OR Cry1-f OR Cry-1-f OR 
(phosphinothricin AND (acetyltransferase OR acetyl-transferase)) OR 
(pat AND phosphinothricin)) 

Protein 
59122 

#8 

TS=(cry34ab1 OR cry34* OR cry35ab1 OR cry35* OR cry-34 OR cry-
35 OR cry-34a* OR cry-35a* OR (phosphinothricin AND 
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(acetyltransferase OR acetyl-transferase)) OR (pat AND 
phosphinothricin)) 

Protein 4114 
#9 

TS=(cry1f OR cry-1f OR cryif OR "cry-if" OR Cry1-f OR Cry-1-f OR 
(phosphinothricin AND (acetyltransferase OR acetyl-transferase)) OR 
(pat AND phosphinothricin) OR cry34ab1 OR cry34* OR cry35ab1 
OR cry35* OR (cry NEAR/0 (34 OR 35 OR 34a* OR 35a*))) 

Protein 
DAS-40278-9 

#10 

TS=(aad-1 OR aryloxyalkanoate-dioxygenase-1)  

General 
#11 

TS=(Streptomyces OR viridochromogenes OR sphingobium OR 
herbicidovorans OR Bacillus OR thuringiensis OR bt OR maize OR 
corn OR zea OR mays OR (((herbicid* AND (genetical*  NEAR/3  
modif*)) OR GMHT) AND (crop OR plant OR food OR  feed)) OR 
lmo OR lmos OR ge OR "Food, Genetically Modified" OR stack) 

#12 (#7 OR #8 OR #9 OR #10) AND #11 
Trait 1507 

#13 
TS=(lepidopter* OR ecb OR corn-borer OR cornborer OR ostrinia OR 
nubilalis OR earworm OR cutworm OR spodoptera OR frugiperda OR 
glufosinate* OR gluphosinate* OR (liberty* AND herbicid*)) 

Trait 59122 
#14 

TS=(coleopter* OR rootworm* OR root-worm* OR virgifera OR WCR 
OR barberi OR diabrotica* OR glufosinate* OR gluphosinate* OR 
(liberty* AND herbicid*))  

Trait 4114 
#15 

TS=(lepidopter* OR ecb OR corn-borer OR cornborer OR ostrinia OR 
nubilalis OR earworm OR cutworm OR spodoptera OR frugiperda OR 
glufosinate* OR gluphosinate* OR (liberty* AND herbicid*) OR 
coleopter* OR rootworm* OR root-worm* OR diabrotica OR virgifera 
OR WCR OR barberi) 

Trait DAS-40278-
9 

#16 

TS=(((2-4-D OR AOPP) AND herbicid*) OR 2-4-
dichlorophenoxyacetic-acid OR 2-4-dichlorophenoxy-acetic-acid OR 
aryloxyphenoxypropionate OR aryloxyphenoxy-propionate OR (fop 
AND (herbicid* or aryloxyphen*)) OR quizalofop OR haloxyfop) 

General 
#17 

TS=((toler* OR resist* OR protec*) AND (maize OR corn OR zea OR 
mays) AND (GMHT OR transgen* OR engineer* OR lmo or lmos OR 
ge OR manipulat* OR transform* OR stack OR "Food, Genetically 
Modified")) 

#18 (#13 OR #14 OR #15 OR #16) AND #17 
Reporting Period 

#19 
PY=(2019-2100) 

Final Results 
#20 

(#6 OR #12 OR #18) AND #19 
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Europe PMC 
(1507x59122xMON810xNK603 OR 1507x59122xMON810 OR 1507x59122xNK603 OR 
1507xMON810xNK603 OR 59122xMON810xNK603 OR 1507x59122 OR 1507xMON810 
OR 1507xNK603 OR 59122xMON810 OR 59122xNK603 OR 
“MON89034x1507xNK603xDAS-40278” OR “MON89034xNK603xDAS-40278” OR 
“1507xNK603xDAS-40278” OR “MON89034x1507xMON88017x59122xDAS-40278” OR 
“MON89034x1507xMON88017xDAS-40278” OR “MON89034x1507x59122xDAS-40278” 
OR “1507xMON88017x59122xDAS-40278” OR “MON89034x1507xDAS-40278” OR 
“MON89034xMON88017xDAS-40278” OR “MON89034x59122xDAS-40278” OR 
“1507xMON88017xDAS-40278” OR “1507x59122xDAS-40278” OR 
“MON88017x59122xDAS-40278” OR “MON89034xDAS-40278” OR “1507xDAS-40278” 
OR “MON88017xDAS-40278” OR “59122xDAS-40278” OR tc1507 OR “tc-1507” OR 
DAS01507 OR “DAS-01507” OR DASØ15Ø7 OR “DAS-Ø15Ø7” OR “1507 corn” OR “1507 
maize” OR “maize 1507” OR “corn 1507” OR das59122 OR “das-59122” OR “59122 corn” 
OR “59122 maize” OR “maize 59122” OR “corn 59122” OR “DP-ØØ4114” OR “dp-004114” 
OR dp004114 OR DP4114 OR DAS40278 OR “DAS-40278” OR DAS4Ø278 OR “DAS-
4Ø278” OR “40278 corn” OR “40278 maize” OR “maize 40278” OR “corn 40278”) AND 
(FIRST_PDATE:[2019-01-01 TO 2100-12-31]) 



Appendix 2. Eligibility/Inclusion Criteria 
 
Concept Criteria 

Population (taking into 
account scope of the 
authorisation) 

Publication addressing human and animal health, and/or the environment 
relevant for the scope of the authorisation. 

The pathways and level of exposure to the GMO, derived food/feed 
products, and the intended traits addressed in the study (as assessed under 
the Intervention/exposure part) are relevant for the intended uses of the 
GMO and derived food/feed products under regulatory review (e.g. in case 
of an authorisation for food, food, import, efficacy of the traits, pest 
susceptibility, etc. are not considered relevant). 

Intervention/exposure Publication addressing authorised GM maize2 and derived food/feed 
products, and/or the intended traits (newly expressed protein(s) or their 
combination, when applicable).  

Intervention/exposure 
Plant species 

In case of studies using GM plants, only studies using maize are 
considered eligible. This criterion is not employed for studies regarding 
the newly expressed proteins. 

Intervention/exposure 
Source organism of the 
protein 

In case of publications using the protein of interest, only publications with 
the protein from the specific source organism will be considered eligible.  

Comparator If the study is a comparative study that uses plant material as test material, 
eligible publications must report a non-GM variety. 

Outcomes Effects/impacts on human and animal health, and/or the environment are 
addressed. 

Publications addressing other issues such as benefits, socio-economics, 
ethics, crop protection, detection methods, efficacy, public perception and 
risk communication are to be excluded using this criterion, as they are not 
relevant to the risk assessment of GMOs. 

Reporting format Original/primary data are presented in the study. This permits the 
exclusion of publications that do not present original/primary data (e.g., 
reviews, editorial, position papers). 

However, risk assessments from relevant risk assessment bodies 
(excluding EFSA) will not be excluded. 
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Appendix 3. Entries retrieved by the performed searches to literature databases for the 
authorised GM maize within the indicated search period 

Note: the numbering of the references in the different appendixes is independent of each other (e.g. a certain 
reference might be called EFSA 2020a in one appendix and EFSA 2020b in another) 

1. Entries retrieved using Web of Science Core collection 
Abdelgaffar H, Tague ED, Gonzalez HFC, Campagna SR and Jurat-Fuentes JL, 2019. 

Midgut metabolomic profiling of fall armyworm (Spodoptera frugiperda) with field-
evolved resistance to Cry1F corn. Insect Biochemistry and Molecular Biology 106, 
1-9. 10.1016/j.ibmb.2019.01.002 

Al-Harbi A, Lary S, Edwards MG, Qusti S, Cockburn A, Poulsen M and Gatehouse AMR, 
2019. A proteomic-based approach to study underlying molecular responses of the 
small intestine of Wistar rats to genetically modified corn (MON810). Transgenic 
Research 28, 479-498. 10.1007/s11248-019-00157-y 

Alvarez F, Camargo AM, Devos Y and European Food Safety A, 2019. Assessment of the 
2017 post-market environmental monitoring report on the cultivation of genetically 
modified maize MON 810. Efsa Journal 17, 38. 10.2903/j.efsa.2019.5742 

Alvarez-Alfageme F, Devosl Y, Munoz-Guajardo I, Li YH, Romeis J and Meissle M, 2019. 
Are ladybird beetles (Coleoptera: Coccinellidae) affected by Bt proteins expressed 
in genetically modified insect-resistant crops? A systematic review protocol. 
Environmental Evidence 8, 13. 10.1186/s13750-019-0169-z 

Amaral FSA, Guidolin AS, Salmeron E, Kanno RH, Padovez FEO, Fatoretto JC and Omoto 
C, 2020. Geographical distribution of Vip3Aa20 resistance allele frequencies in 
Spodoptera frugiperda (Lepidoptera: Noctuidae) populations in Brazil. Pest 
Management Science 76, 169-178. 10.1002/ps.5490 

Amin MR, Oh SD and Suh SJ, 2020. Comparing the effects of GM and non-GM soybean 
varieties on non-target arthropods. Entomological Research 50, 423-432. 
10.1111/1748-5967.12461 

Anderson JA, Ellsworth PC, Faria JC, Head GP, Owen MDK, Pilcher CD, Shelton AM and 
Meissle M, 2019. Genetically Engineered Crops: Importance of Diversified 
Integrated Pest Management for Agricultural Sustainability. Frontiers in 
Bioengineering and Biotechnology 7, 14. 10.3389/fbioe.2019.00024 

Anderson JA, Mickelson J, Challender M, Moellring E, Sult T, TeRonde S, Walker C, 
Wang YW and Maxwell CA, 2020. Agronomic and compositional assessment of 
genetically modified DP23211 maize for corn rootworm control. Gm Crops & Food-
Biotechnology in Agriculture and the Food Chain 11, 206-214. 
10.1080/21645698.2020.1770556 

Baudron F, Zaman-Allah MA, Chaipa I, Chari N and Chinwada P, 2019. Understanding the 
factors influencing fall armyworm (Spodoptera frugiperda JE Smith) damage in 
African smallholder maize fields and quantifying its impact on yield. A case study 
in Eastern Zimbabwe. Crop Protection 120, 141-150. 10.1016/j.cropro.2019.01.028 

Bertho L, Schmidt K, Schmidtke J, Brants I, Canton RF, Novillo C and Head G, 2020. 
Results from ten years of post-market environmental monitoring of genetically 
modified MON 810 maize in the European Union. Plos One 15, 19. 
10.1371/journal.pone.0217272 

Bhatti F, Asad S, Khan QM, Mobeen A, Iqbal MJ and Asif M, 2019. Risk assessment of 
genetically modified sugarcane expressing AVP1 gene. Food and Chemical 
Toxicology 130, 267-275. 10.1016/j.fct.2019.05.034 

Bilbo TR, Reay-Jones FPF, Reisig DD and Greene JK, 2019. Susceptibility of Corn 



Authorised GM maize literature search update in the frame of 2020 monitoring reports   
      Page 20 of 67 
 

 
Earworm (Lepidoptera: Noctuidae) to Cry1A.105 and Cry2Ab2 in North and South 
Carolina. Journal of Economic Entomology 112, 1845-1857. 10.1093/jee/toz062 

Bilbo TR, Reay-Jones FPF, Reisig DD, Greene JK and Turnbull MW, 2019. Development, 
survival, and feeding behavior of Helicoverpa zea (Lepidoptera: Noctuidae) relative 
to Bt protein concentrations in corn ear tissues. Plos One 14, 25. 
10.1371/journal.pone.0221343 

Bilbo TR, Reay-Jones FPF and Greene JK, 2020. Evaluation of Insecticide Thresholds in 
Late-Planted Bt and Non-Bt Corn for Management of Fall Armyworm (Lepidoptera: 
Noctuidae). Journal of Economic Entomology 113, 814-823. 10.1093/jee/toz364 

Boaventura D, Bolzan A, Padovez FEO, Okuma DM, Omoto C and Nauen R, 2020. 
Detection of a ryanodine receptor target-site mutation in diamide insecticide 
resistant fall armyworm, Spodoptera frugiperda. Pest Management Science 76, 47-
54. 10.1002/ps.5505 

Boaventura D, Martin M, Pozzebon A, Mota-Sanchez D and Nauen R, 2020. Monitoring of 
Target-Site Mutations Conferring Insecticide Resistance inSpodoptera frugiperda. 
Insects 11, 15. 10.3390/insects11080545 

Boaventura D, Ulrich J, Lueke B, Bolzan A, Okuma D, Gutbrod O, Geibel S, Zeng Q, 
Dourado PM, Martinelli S, Flagel L, Head G and Nauen R, 2020. Molecular 
characterization of CryiF resistance in fall armyworm, Spodoptera frugiperda from 
Brazil. Insect Biochemistry and Molecular Biology 116, 11. 
10.1016/j.ibmb.2019.103280 

Boeckman CJ, Huang E, Sturtz K, Walker C, Woods R and Zhang J, 2019. Characterization 
of the Spectrum of Insecticidal Activity for IPD072Aa: A Protein Derived from 
Psuedomonas chlororaphis with Activity Against Diabrotica virgifera virgifera 
(Coleoptera: Chrysomelidae). Journal of Economic Entomology 112, 1190-1196. 
10.1093/jee/toz029 

Bolton M, Collins HL, Chapman T, Morrison NI, Long SJ, Linn CE and Shelton AM, 2019. 
Response to a Synthetic Pheromone Source by OX4319L, a Self-Limiting 
Diamondback Moth (Lepidoptera: Plutellidae) Strain, and Field Dispersal 
Characteristics of its Progenitor Strain. Journal of Economic Entomology 112, 
1546-1551. 10.1093/jee/toz056 

Boonchaisri S, Rochfort S, Stevenson T and Dias DA, 2019. Recent developments in 
metabolomics-based research in understanding transgenic grass metabolism. 
Metabolomics 15, 19. 10.1007/s11306-019-1507-4 

Botha AS, Erasmus A, du Plessis H and Van den Berg J, 2019. Efficacy of Bt Maize for 
Control of Spodoptera frugiperda (Lepidoptera: Noctuidae) in South Africa. Journal 
of Economic Entomology 112, 1260-1266. 10.1093/jee/toz048 

Bouwer G, 2020. A Framework for Effective Bt Maize IRM Programs: Incorporation of 
Lessons Learned From Busseola fusca Resistance Development. Frontiers in 
Bioengineering and Biotechnology 8, 7. 10.3389/fbioe.2020.00717 

Bramlett M, Plaetinck G and Maienfisch P, 2020. RNA-Based Biocontrols-A New 
Paradigm in Crop Protection. Engineering 6, 522-527. 10.1016/j.eng.2019.09.008 

Brara Z, Costa J, Villa C, Grazina L, Bitam A and Mafra I, 2020. Surveying genetically 
modified maize in foods marketed in Algeria. Food Control 109, 8. 
10.1016/j.foodcont.2019.106928 

Braswell LR, Reisig DD, Sorenson CE and Collins GD, 2019. Helicoverpa zea 
(Lepidoptera: Noctuidae) Preference for Plant Structures, and Their Location, 
Within Bt Cotton Under Different Nitrogen and Irrigation Regimes. Journal of 
Economic Entomology 112, 1741-1751. 10.1093/jee/toz105 



Authorised GM maize literature search update in the frame of 2020 monitoring reports   
      Page 21 of 67 
 

 
Braswell LR, Reisig DD, Sorenson CE and Collins GD, 2019. Helicoverpa zea 

(Lepidoptera: Noctuidae) Oviposition and Larval Vertical Distribution in Bt Cotton 
Under Different Levels of Nitrogen and Irrigation. Journal of Economic 
Entomology 112, 1237-1250. 10.1093/jee/toz023 

Braswell LR, Reisig DD, Sorenson CE and Collins GD, 2019. Development and Dispersal 
of Helicoverpa zea (Lepidoptera: Noctuidae) on Non-Bt and Bt Pyramided Cotton. 
Environmental Entomology 48, 465-477. 10.1093/ee/nvz006 

Cagliari D, Dias NP, Galdeano DM, dos Santos EA, Smagghe G and Zotti MJ, 2019. 
Management of Pest Insects and Plant Diseases by Non-Transformative RNAi. 
Frontiers in Plant Science 10, 18. 10.3389/fpls.2019.01319 

Calles-Torrez V, Knodel JJ, Boetel MA, French BW, Fuller BW and Ransom JK, 2019. 
Field-Evolved Resistance of Northern and Western Corn Rootworm (Coleoptera: 
Chrysomelidae) Populations to Corn Hybrids Expressing Single and Pyramided 
Cry3Bb1 and Cry34/35Ab1 Bt Proteins in North Dakota. Journal of Economic 
Entomology 112, 1875-1886. 10.1093/jee/toz111 

Campos SO, Santana IV, Silva C, Santos-Amaya OF, Guedesa RNC and Pereira EJG, 2019. 
Bt-induced hormesis in Bt-resistant insects: Theoretical possibility or factual 
concern? Ecotoxicology and Environmental Safety 183, 8. 
10.1016/j.ecoenv.2019.109577 

Cappelle KM, Munkvold GP and Wolt JD, 2019. Meta-effect of insect resistant maize on 
fumonisin B-1 in grain estimated by variance-weighted and replication-weighted 
analyses. World Mycotoxin Journal 12, 141-151. 10.3920/wmj2018.2387 

Caprio MA, Kurtz R, Catchot A, Kerns D, Reisig D, Gore J and Reay-Jones FPF, 2019. The 
Corn-Cotton Agroecosystem in the Mid-Southern United States: What Insecticidal 
Event Pyramids Should be Used in Each Crop to Extend Vip3A Durability. Journal 
of Economic Entomology 112, 2894-2906. 10.1093/jee/toz208 

Carlson AB, Mathesius CA, Ballou S, Boeckman CJ, Gunderson TA, Mirsky HP, Mukerji 
P, Roe JC, Schmidt JM, Zhang J and Delaney B, 2019. Safety assessment of 
coleopteran active IPD072Aa protein from Psuedomonas chlororaphis. Food and 
Chemical Toxicology 129, 376-381. 10.1016/j.fct.2019.04.055 

Carriere Y, Degain B, Unnithan GC, Harpold VS, Li XC and Tabashnik BE, 2019. Seasonal 
Declines in Cry1Ac and Cry2Ab Concentration in Maturing Cotton Favor Faster 
Evolution of Resistance to Pyramided Bt Cotton in Helicoverpa zea (Lepidoptera: 
Noctuidae). Journal of Economic Entomology 112, 2907-2914. 10.1093/jee/toz236 

Coates BS and Abel CA, 2019. Differentiation of European Corn Borer (Lepidoptera: 
Crambidae) and American Lotus Borer (Lepidoptera: Crambidae), Ostrinia 
penitalis, from North American Field Collections. Journal of Economic Entomology 
112, 2007-2011. 10.1093/jee/toz078 

Coradi PC, de Souza AHS, Camilo LJ, Lemes AFC and Milane LV, 2019. Analysis of the 
physical quality of genetically modified and conventional maize grains in the drying 
and wetting processes. Revista Ciencia Agronomica 50, 370-377. 10.5935/1806-
6690.20190044 

Costa EN, Fernandes MG, Medeiros PH and Evangelista BMD, 2020. Resistance of maize 
landraces from Brazil to fall armyworm (Lepidoptera: Noctuidae) in the winter and 
summer seasons. Bragantia 79, 377-386. 10.1590/1678-4499.20200034 

De Carvalho SJP, Uzuele EL, Soares DJ, Ovejero RFL and Christoffoleti PJ, 2019. 
CONTROL OF GLYPHOSATE-RESISTANT VOLUNTEER MAIZE USING 
ACCase INHIBITING HERBICIDES. Revista Caatinga 32, 575-580. 
10.1590/1983-21252019v32n301rc 
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De Paulo PD, Fadini MAM, Marinho CGS and Mendes SM, 2019. DIRECT DEFENSE 

ELICITED BY Tetranychus urticae KOCH (Acari: Tetranychidae) IN Bt MAIZE 
PLANTS. Bioscience Journal 35, 903-909. 10.14393/BJ-v35n3a2019-42317 

de Souza LT, Pereira J and de Oliveira SM, 2019. Transgenic events interference on maize 
morphological and productive attributes. Revista Agrogeoambiental 11, 35-44. 
10.18406/2316-1817v11n320191316 

de Souza MWR, Ferreira EA, dos Santos JB, Soares MA, Castro B and Zanuncio JC, 2020. 
Fluorescence of chlorophyll a in transgenic maize with herbicide application and 
attacked by Spodoptera frugiperda (Lepidoptera: Noctuidae). Phytoparasitica 48, 
567-573. 10.1007/s12600-020-00816-5 

De Zaeytijd J, Chen PY, Scheys F, Subramanyam K, Dubiel M, De Schutter K, Smagghe 
G and Van Damme EJM, 2020. Involvement of OsRIP1, a ribosome-inactivating 
protein from rice, in plant defense against Nilaparvata lugens. Phytochemistry 170, 
6. 10.1016/j.phytochem.2019.112190 

Disi JO, Mohammad HK, Lawrence K, Kloepper J and Fadamiro H, 2019. A soil bacterium 
can shape belowground interactions between maize, herbivores and 
entomopathogenic nematodes. Plant and Soil 437, 83-92. 10.1007/s11104-019-
03957-7 

Dominguez-Arrizabalaga M, Villanueva M, Escriche B, Ancin-Azpilicueta C and Caballero 
P, 2020. Insecticidal Activity ofBacillus thuringiensisProteins against Coleopteran 
Pests. Toxins 12, 29. 10.3390/toxins12070430 

Dominguez-Mendez R, Alcantara-de la Cruz R, Rojano-Delgado AM, da Silveira HM, 
Portugal J, Cruz-Hipolito HE and De Prado R, 2019. Stacked traits conferring 
multiple resistance to imazamox and glufosinate in soft wheat. Pest Management 
Science 75, 648-657. 10.1002/ps.5159 

Eghrari K, de Brito AH, Baldassi A, Balbuena TS, Fernandes OA and Moro GV, 2019. 
Homozygosis of Bt locus increases Bt protein expression and the control of 
Spodoptera frugiperda (Lepidoptera: Noctuidae) in maize hybrids. Crop Protection 
124, 7. 10.1016/j.cropro.2019.104871 

Erasmus R, Pieters R, Du Plessis H, Hilbeck A, Trtikova M, Erasmus A and Van den Berg 
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Cry1F, Cry1A.105, Cry2Ab2, and Vip3Aa20 Expressed in Bt Maize Against 
Lepidopteran Pests in Brazil. Journal of Economic Entomology 112, 803-811. 
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Bt11 × MIR162 × MIR604 × 1507 × 5307 × GA21 and subcombinations, for food 
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10.2903/j.efsa.2019.5635 

Organisms EPanel oGM, Naegeli H, Bresson J-L, Dalmay T, Dewhurst IC, Epstein MM, 
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Agrotis ipsilon (Hufnagel). In: Insects.  DOI: 10.3390/insects11040208 

Zhang S, Ao X and Kim IH, 2019. Effects of non-genetically and genetically modified 
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6. New entries retrieved using all search strategies (excluding duplicates and studies 

retrieved by the previous searches conducted in 2018) 
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Appendix 4. Publications screened for relevance based on the full text  
 
Table 4.1. Report of all relevant publications retrieved after detailed assessment of full-text 

documents for relevance 

Category of information/ 
data requirement(s) 

Reference (Author, year, title, source) 
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Ramos LN, Souza NOS and Vilela MS, 2020. Agronomic 
parameters and morpho-agronomic characteristics of genetically 
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Molecular 
characterisation  
(1507 stacks) 

de Cerqueira DT, Fast BJ, Silveira AC and Herman RA, 2019. 
Transgene-product expression levels in genetically engineered 
breeding stacks are equivalent to those of the single events. GM 
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Molecular 
characterisation  
(DAS-40278-9) 

Chekan JR, Ongpipattanakul C, Wright TR, Zhang B, Bollinger 
JM, Jr., Rajakovich LJ, Krebs C, Cicchillo RM and Nair SK, 
2019. Molecular basis for enantioselective herbicide 
degradation imparted by aryloxyalkanoate dioxygenases in 
transgenic plants. Proceedings of the National Academy of 
Sciences of the United States of America 116, 13299-13304. 

 

Table 4.2. Report of publications excluded from the risk assessment after detailed assessment 
of full-text documents 

Reference (Author, year, title, source) Reason(s) for exclusion based on 
eligibility/inclusion criteria 

de Souza MWR, Ferreira EA, dos Santos JB, Soares 
MA, Castro B and Zanuncio JC, 2020. Fluorescence 
of chlorophyll a in transgenic maize with herbicide 
application and attacked by Spodoptera frugiperda 
(Lepidoptera: Noctuidae). Phytoparasitica 48, 567-
573. 

Outcome (chlorophyll 
fluorescence measurement in 
relation to insect 
efficacy/damage) 
 

Fast BJ, Shan GM, Gampala SS and Herman R, 2020. 
Transgene expression in sprayed and non-sprayed 
herbicide-tolerant genetically engineered crops is 
equivalent. Regulatory Toxicology and Pharmacology 
111, 8. 

Intervention/exposure (not on 
authorised GM maize) ; 
Comparator (no non-GM variety) 

Jose M, Vertuan H, Soares D, Sordi D, Bellini LF, 
Kotsubo R and Berger GU, 2020. Comparing 
agronomic and phenotypic plant characteristics 
between single and stacked events in soybean, maize, 
and cotton. In: PLoS One. p e0231733. 

Intervention/exposure (not on 
authorised GM maize) 

Krenchinski FH, Carbonari CA, Castro EBd, Rodrigues 
DM, Cesco VJS, Costa RN and Velini ED, 2020. Post-
emergence application of glufosinate on maize hybrids 
containing the phosphinothricin acetyltransferase gene 

Comparator (no non-GM variety); 
Population (herbicide treatment 
effect) 
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1101. 
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Planta Daninha 38, 8. 

Population (herbicide regime and 
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Table 4.3. Report of unobtainable/unclear publications 

Reference (Author, year, title, source) Description of (unsuccessful) methods used to 
try to obtain a copy of the publication 

de Souza LT, Pereira J and de Oliveira SM, 
2019. Transgenic events interference on 
maize morphological and productive 
attributes. Revista Agrogeoambiental 11, 
35-44 

The GM plant material used in this study is 
unclear. The authors were contacted; they 
confirmed that both 1507 and T25 single 
events were used.  
They seem to think that PAT is from T25 
event, although we would have thought that 
1507 hybrids (with both Cry1F and PAT) were 
used as the single event in the experiment.8 
 

 

                                                 
8 In this publication, the authors assessed morphological characteristics and yield from experiments in Brazil and 
concluded that the transgenic hybrids used (single events and stacks) “presented 5% higher plant height and 10% 
higher grain yield than the conventional hybrids.” This does not impact on persistence and invasiveness and does 
not change the previous risk assessement for 1507 maize, should 1507 have been used in the experiment. 


