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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, DAS-40278-9, 1507xNK603, 
1507x59122xMON810xNK603 and its sub-combinations (except NK603xMON810) 
(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 review question and the search procedure took into account the products and scope of the 
authorisations (i.e., authorisation for import into the EU of food and feed containing, consisting 
of, or produced from the authorised GM maize) and the objectives of the studies (i.e., 
assessment of potential adverse effects on human and animal health and the environment of the 
genetically modified food and feed containing, consisting of or produced from the authorised 
GM maize). The systematic searches were performed according to the relevant parts of the 
EFSA guidance on the application of systematic review methodology to food and feed safety 
assessments (EFSA, 2010). The fundamental principles followed in this study were (1) 
methodological rigour and coherence in the retrieval and selection of studies; (2) transparency; 
and (3) reproducibility. Each search used a procedure that was developed a priori. 

The systematic search and review of studies published in the scientific literature followed a 
tiered approach that included: (i) a systematic literature search, (ii) a screening of the retrieved 
records for relevance to the review question, and (iii) a thorough analysis of potential studies 
that were considered relevant, if any. 

The current systematic search complements the searches previously performed in 2018.  Unless 
outlined below, all portions of the search were conducted according to the methodologies 
outlined in the previous searches. 

The outcome of this analysis showed that no new publications relevant for the review question 
were identified during the selected time period. No safety concerns were identified for the 
authorised GM maize by this literature search exercise.  

2. Eligibility/inclusion criteria 

Search outputs were manually screened for relevance for the review question: “Do the 
authorised GM maize1 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?”. The systematic search 
uses a priori determined eligibility/inclusion criteria indicated in Table 1.  

                                                 
1 As previously defined, authorised GM maize include 1507, 59122, 1507xNK603, DAS-40278-9, and 

1507x59122xMON810xNK603 and its subcombinations (with the exception of NK603xMON810) 
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Table 1: Eligibility/inclusion criteria to establish the relevance of retrieved publications based 
on the review question 

Concept Criteria 

Population (taking into 
account scope of 
application) 

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 import application, efficacy of the traits, pest susceptibility, etc. are 
not considered relevant). 

Intervention/exposure 

Product 

Authorised GM maize1 and derived food/feed products, and/or the 
intended trait(s) (newly expressed protein(s) or their combinations 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. 

3. Confirmation of the Suitability of the Search Strings 

The previous search strategies were analyzed to ensure that the original search terms were 
still relevant in the current search engine (described in Section 3.2 below).  

3.1. Electronic bibliographic databases 

Due to changes in subscriptions to electronic bibliographic databases, updated descriptions 
are provided below.  



1507, 59122, DAS-40278-9, 1507xNK603 and 1507x59122xMON810xNK603 and its sub-combinations (except 
NK603xMON810) literature search update in the frame of 2019 monitoring reports  Page 5 of 72 
 

 
Web of ScienceTM Core collection2 

Web of Science Core collection  is one of the largest citation databases available with over 
1.5 billion cited reference connections indexed from high quality peer reviewed journals, 
books and proceedings3. “Each cited reference is meticulously indexed to ensure that it is 
searchable and attributes credit to the appropriate publication”.  4  

CABI’s CAB Abstracts® and Global Health®5  

CAB Abstracts gives you instant access to over 9.5 million record6, with over 350,000 
abstracts added each year. Covering publications from over 120 countries in 50 languages, 
including a number of niche, independent journals, CAB Abstracts gives you the fullest 
global picture for any subject.7 This database also includes local publications. 

Global Health gives researchers and students unparalleled access to all the world’s relevant 
public health research and practice – providing knowledge without borders.  More than 3.38 
million records, dedicated to public health, with full text hosted for over 100,000 articles 
including 375 CABI book chapters, over 160 reviews from CABI’s very own eJournal CAB 
Reviews and over 500 news items from 2014 – 2018. New content added each week.9 

MEDLINE10 

MEDLINE is the U.S. National Library of Medicine® (NLM) premier bibliographic database 
that contains more than 25 million references to journal articles in life sciences with a 
concentration on biomedicine. A distinctive feature of MEDLINE is that the records are indexed 
with NLM Medical Subject Headings (MeSH®). MEDLINE is the online counterpart to 
MEDLARS® (MEDical Literature Analysis and Retrieval System) that originated in 1964. 
MEDLINE is the primary component of PubMed®.11 

The WoS search engine can access one or more databases depending on your subscription. Web 
of Science Core collection is an interdisciplinary database covering all sciences including life, 
physical, health and social sciences which is updated on a daily basis including with articles in-
press. CABI covers agriculture, environment, applied life sciences, veterinary sciences, applied 
economics, food science and nutrition. The subject scope of MEDLINE is biomedicine and 
health, broadly defined to encompass those areas of the life sciences, behavioral sciences, 
chemical sciences, and bioengineering needed by health professionals and others engaged in 
basic research and clinical care, public health, health policy development, or related educational 
activities. 

The WoS search interfaces feature advanced search options which include the use of 
complex search syntaxes. In addition, Europe PMC (as previously described for 2018 
searches) was used to complement the searches as the database allows full text searching of 
publications stored at Europe PMC.  

                                                 
2 Web of Science is a trademark of Clarivate Analytics 
3 https://clarivate.com/products/web-of-science/web-science-form/web-science-core-collection/; Last accessed 14 

November 2019 
4 https://clarivate.com/wp-content/uploads/2017/05/d6b7faae-3cc2-4186-8985-

a6ecc8cce1ee_Crv_WoS_Upsell_Factbook_A4_FA_LR_edits.pdf; Last accessed 14 November 2019 
5 CABI, CAB Abstracts, and Global Health are trademarks of C.A.B. International 
6 Figures as of September 2019 
7 As defined by CAB; https://www.cabi.org/publishing-products/cab-abstracts/; Last accessed 14 November 2019 
8 Figures as of September 2019 
9As defined by CAB; https://www.cabi.org/publishing-products/global-health/; Last accessed 14 November 2019 
10 MEDLINE is a trademark of U.S. National Library of Medicine 
11 https://www.nlm.nih.gov/bsd/medline.html; Last accessed 14 November 2019 
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Therefore, it was confirmed that the combination of these sources allows having a broad 
coverage of publications related to GMO risk assessment. 

3.2. Web of Science Search Engine 

The Web of Science Core Collection, CABI (CAB Abstracts and Global Health), and 
MEDLINE databases were accessed using the Web of Science search engine by Clarivate 
Analytics (referred to as WoS search engine). Search syntaxes were fine-tuned taking into 
account the specificities of the WoS search engine: 

− Preference is given for using a dash (“-“) as the WoS search will recognise it as either 
a dash, a space or a comma. When a dash is utilized, quotation marks around the 
connected terms are no longer needed (e.g., "acetyl transferase" replaced by acetyl-
transferase will retrieve both acetyl transferase and acetyl-transferase), except if there 
is undesired lemmatisation of the first part of the term. 

− Lemmatisation is utilized in the WoS search engine and as thus, terms were evaluated to 
determine if it was most appropriate to use truncation with a wildcard symbol or to utilize 
the root word and the lemmatisation feature. For example, using the root term Stack 
returns results that also include the terms stacks, stacking, stacked.  However, searching 
for the truncated term Stack* returns additional results that are not associated with the 
stack word, such as the Stackelberg model. 

The different abstracting literature databases are searched individually using the WoS search 
engine in order to access all of the relevant fields. The employed search interfaces are used 
in a way so that each is searched more broadly than the title and abstract, also searching 
keywords (including indexing keywords, where applicable). For example, the topic search 
(TS) searches the following fields: 

− Web of Science Core collection: Title; Abstract; Author Keywords; Keywords Plus®12 

− CABI: Abstract; BHTD Crital Abstract; Broad Descriptors; CABICODES Names; 
Descriptors; English Title; Foreign Title; Geographic Location; Identifiers; Organism 
Descriptors13 

− MEDLINE: Title; Vernacular Title; Abstract; Other Abstract; MeSH Terms; Keyword 
List; Chemical; Gene Symbol; Personal Name Subject; Space Flight Mission14 

In CABI, indexing terms are included in the Descriptor fields of the record and can be 
searched for utilising the topic search as described above.  Web of Science Core collection 
does not utilize controlled vocabulary or thesaurus terms, therefore no further additions were 
made to the developed search string15.  

It was observed that the symbol Ø used in the OECD identifier is sometimes replaced by 
empty-set, circle-divide, or < 0 > and therefore this was considered in the fine-tuning of the 
search strings (Appendix 1). 

                                                 
12 http://images.webofknowledge.com/WOKRS532JR5/help/WOS/hs_topic.html; Last accessed 14 November2019 
13 http://images.webofknowledge.com/WOKRS532JR5/help/CABI/hs_topic.html; Last accessed 14 November2019 
14 http://images.webofknowledge.com/WOKRS532JR5/help/MEDLINE/hs_topic.html; Last accessed 14 November2019 
15 https://support.clarivate.com/ScientificandAcademicResearch/s/article/Web-of-Science-Core-Collection-No-

controlled-vocabulary-or-thesaurus-in-assigning-subject-terms?language=en_US 
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3.3. Conclusion of the suitability of the search strategy 

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. 
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. As the updated search is 
as sensitive and not more specific than the previous searches, no additional validation was 
conducted.   

4. Results of the literature search exercise 

In December 2019, 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 2. Documenting and reporting the search process 

Resources Date of search Period searched* Other restrictions 
Number 
of records 
retrieved  

Web of Science 
Core collection$ 

11 Dec 2019 2018-11 Dec 2019 None 231 

CABI$ 11 Dec 2019 2018-11 Dec 2019 None 160 

MEDLINE$ 11 Dec 2019 2018-11 Dec 2019 None 110 
Europe PMC$ 11 Dec 2019 2018-11 Dec 2019 None 29 

Screening 
reference lists^ 

17 Dec 2019 - 2018-17 Dec 2019§     0** 

$ A justification for choosing these search interfaces/databases is provided in Section 3.1. The combination of these 
sources allows having a broad coverage of publications related to GMO risk assessment. 

^ No risk assessment opinions of the identified regulatory organisations concerning food and feed safety assessment 
of the authorised GM maize16, nor any reviews specifically addressing the safety of these authorised GM maize 
were identified within the selected literature search period. 

§ 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, 
CABI, Medline, Europe PMC, and screening of reference lists) can be found in Appendix 2. In 
the framework of the reference list screening exercise, no detailed risk assessments regarding the 
authorised GM maize16 nor any reviews 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 2018 annual monitoring reports for 
relevant authorised maize by Pioneer and/or DowAgroSciences were also removed (see 
Appendix 2, Section 6).  The results of the publication selection process are presented in 
Table 3. 

                                                 
16 Authorised GM maize include 1507, 59122, 1507xNK603, DAS-40278-9 and 1507x59122xMON810xNK603  
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Table 3. Results of the publication selection process, for the review question  

Review question: “Do the authorised GM maize1 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 2018 monitoring reports) 

231 

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

219 

Total number of full-text documents assessed in detail  12 
Number of publications excluded from further consideration after detailed 
assessment for relevance based on full text 

 12 

Total number of unobtainable/unclear publications    0 
Total number of relevant publications    0 

The 231 unique entries present in the Endnote database (Table 3) were manually screened 
for relevance to the review question by two independent reviewers using the a priori 
eligibility/inclusion criteria described in Table 1.  

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 
assessed for relevance at the level of the full text (as listed in Appendix 3). 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 3.2 in Appendix 3. 

No publications were considered relevant (see Appendix 3, Table 3.1). No 
unobtainable/unclear publications were identified (see Appendix 3, Table 3.3). 

 

5. Conclusion 

No publications were identified as relevant for the molecular characterisation, food/feed and 
environmental safety of the authorised GM 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 maize1 

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 DAS-
40278-9 

#3 

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 
Subcombinations 

(except 
NK603xMON810) 

#4 

TS=(*1507x59122xMON810xNK603* OR *1507x59122xMON810* 
OR *1507x59122xNK603* OR *59122x1507xNK603* OR 
*1507xMON810xNK603* OR *59122xMON810xNK603* OR 
*1507x59122* OR *1507xMON810* OR *1507xNK603* OR 
*59122xMON810* OR *59122xNK603* OR acremax OR intrasect) 

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

#6 
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 

#7 

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)) 

Protein 
DAS-40278-9 

#8 

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

General 
#9 

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) 

#10 (#6 OR #7 OR #8) AND #9 
Trait 1507 

#11 
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*)) 
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Trait 59122 

#12 
TS=(coleopter* OR rootworm* OR root-worm* OR virgifera OR 
WCR OR barberi OR diabrotica* OR glufosinate* OR gluphosinate* 
OR (liberty* AND herbicid*))  

Trait DAS-40278-
9 

#13 

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 
#14 

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)))) 

#15 (#11 OR #12 OR #13) AND #14 
Reporting Period 

#16 
PY=(2018-2100) 

Final Results 
#17 

(#5 OR #10 OR #15) AND #16 

 

CABI 
 

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 DAS-
40278-9 

#3 

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 
Subcombinations 

(except 
NK603xMON810) 

#4 

TS=(*1507x59122xMON810xNK603* OR *1507x59122xMON810* 
OR *1507x59122xNK603* OR *59122x1507xNK603* OR 
*1507xMON810xNK603* OR *59122xMON810xNK603* OR 
*1507x59122* OR *1507xMON810* OR *1507xNK603* OR 
*59122xMON810* OR *59122xNK603* OR acremax OR intrasect) 

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

#6 
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 

#7 

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 
DAS-40278-9 

#8 

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

General  
#9 

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) 

#10 (#6 OR #7 OR #8) AND #9 

Trait 1507 
#11 

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 
#12 

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

Trait DAS-40278-
9 

#13 

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 
#14 

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")) 

#15 (#11 OR #12 OR #13) AND #14 
Reporting Period 

#16 
PY=(2018-2100) 

Final Results 
#17 

(#5 OR #10 OR #15) AND #16 

 

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)) 
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Event DAS-

40278-9 
#3 

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 
subcombinations 

(except 
NK603xMON810)  

#4 

TS=(*1507x59122xMON810xNK603* OR *1507x59122xMON810* 
OR *1507x59122xNK603* OR *59122x1507xNK603* OR 
*1507xMON810xNK603* OR *59122xMON810xNK603* OR 
*1507x59122* OR *1507xMON810* OR *1507xNK603* OR 
*59122xMON810* OR *59122xNK603* OR acremax OR intrasect) 

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

#6 
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 

#7 

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)) 

Protein 
DAS-40278-9 

#8 

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

General 
#9 

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) 

#10 (#6 OR #7 OR #8) AND #9 
Trait 1507 

#11 
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 
#12 

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

Trait DAS-40278-
9 

#13 

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 
#14 

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")) 

#15 (#11 OR #12 OR #13) AND #14 
Reporting Period 

#16 
PY=(2018-2100) 
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Final Results 

#17 
(#5 OR #10 OR #15) AND #16 

 
Europe PMC 
(1507x59122xMON810xNK603 OR 1507x59122xMON810 OR 1507x59122xNK603 OR 
1507xMON810xNK603 OR 59122xMON810xNK603 OR 1507x59122 OR 1507xMON810 
OR 1507xNK603 OR 59122xMON810 OR 59122xNK603 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 DAS40278 OR “DAS-
40278” OR DAS4Ø278 OR “DAS-4Ø278” OR “40278 corn” OR “40278 maize” OR “maize 
40278” OR “corn 40278”) AND (FIRST_PDATE:[2018-01-01 TO 2100-12-31]) 
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Appendix 2. 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 2018a in one appendix and EFSA 2018b in another) 

1. Entries retrieved using Web of Science Core collection 
Abbas MST, 2018. Genetically engineered (modified) crops (Bacillus thuringiensis crops) 

and the world controversy on their safety. Egyptian Journal of Biological Pest 
Control 28, 12. 

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. 

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. 

Ali I, Zhang S, Muhammad MS, Iqbal M and Cui JJ, 2018. Bt Proteins Have No Detrimental 
Effects on Larvae of the Green Lacewing, Chrysopa pallens (Rambur) (Neuroptera: 
Chrysopidae). Neotropical Entomology 47, 336-343. 

Ali S, Rana A, Zia MA, Khan SU, Iqbal A and Ali GM, 2018. TEMPORAL STATUS OF 
BT GENE EXPRESSION IN PAKISTANI COTTON. Pakistan Journal of 
Agricultural Sciences 55, 143-150. 

Alvarez F, Devos Y, Georgiadis M, Ean AM, Waigmann E and Efsa, 2018. Annual post-
market environmental monitoring report on the cultivation of genetically modified 
maize MON 810 in 2016. Efsa Journal 16, 34. 

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. 

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. 

Anderson JA, Staley J, Challender M and Heuton J, 2018. Safety of Pseudomonas 
chlororaphis as a gene source for genetically modified crops. Transgenic Research 
27, 103-113. 

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. 

Antuniassi UR, Moreira CAF, Chechetto RG, Pinheiro A and Lucio FR, 2018. Droplet 
Spectra and Drift Potential Generated by Flat-Fan Nozzles Spraying New 
Formulations of 2,4-D Engineered for Drift Reduction. In: Pesticide Formulation 
and Delivery Systems: 38th Volume, Innovative Application, Formulation, and 
Adjuvant, Technologies. Eds Fritz BKand Butts TR. Astm International, West 
Conshohocken, 1-10. 

Archibald WR, Bradshaw JD, Golick DA, Wright RJ and Peterson JA, 2018. Nebraska 
Growers' and Crop Consultants' Knowledge and Implementation of Integrated Pest 
Management of Western Bean Cutworm. Journal of Integrated Pest Management 9, 
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7. 

Arpaia S, Baldacchino F, Bosi S, Burgio G, Errico S, Magarelli RA, Masetti A and 
Santorsola S, 2018. Evaluation of the potential exposure of butterflies to genetically 
modified maize pollen in protected areas in Italy. Insect Science 25, 549-561. 

Azhakanandam K, Conville J, Noe A, Hipskind J, Gu WN, Yarnall M, Fei XY, Donohue 
K, Oyediran I, Que QD and Mittendorf V, 2018. Protein expression and efficacy in 
transgenic maize events containing molecular stacks of two rootworm resistance 
traits. In Vitro Cellular & Developmental Biology-Plant 54, S103-S103. 

Bally J, Fishilevich E, Bowling AJ, Pence HE, Narva KE and Waterhouse PM, 2018. 
Improved insect-proofing: expressing double-stranded RNA in chloroplasts. Pest 
Management Science 74, 1751-1758. 

Barcelos PHS and Angelini MR, 2018. Control of caterpillar Spodoptera frugiperda (Smith, 
1797) in different technologies Bts (Bacillus thuringienses) in maize crop. Revista 
De Agricultura Neotropical 5, 35-40. 

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. 

Bengyella L, Yekwa EL, Iftikhar S, Nawaz K, Jose RC, Fonmboh DJ, Tambo E and Roy P, 
2018. Global challenges faced by engineered Bacillus thuringiensis Cry genes in 
soybean (Glycine max L.) in the twenty-first century. 3 Biotech 8, 15. 

Berman MC, Marino DJG, Quiroga MV and Zagarese H, 2018. Occurrence and levels of 
glyphosate and AMPA in shallow lakes from the Pampean and Patagonian regions 
of Argentina. Chemosphere 200, 513-522. 

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. 

Bibb JL, Cook D, Catchot A, Musser F, Stewart SD, Leonard BR, Buntin GD, Kerns D, 
Allen TW and Gore J, 2018. Impact of Corn Earworm (Lepidoptera: Noctuidae) on 
Field Corn (Poales: Poaceae) Yield and Grain Quality. Journal of Economic 
Entomology 111, 1249-1255. 

Bilbo TR, Reay-Jones FPF, Reisig DD, Musser FR and Greene JK, 2018. Effects of Bt Corn 
on the Development and Fecundity of Corn Earworm (Lepidoptera: Noctuidae). 
Journal of Economic Entomology 111, 2233-2241. 

Bilbo TR, Reay-Jones FPF, Reisig DD and Greene JK, 2019. Susceptibility of Corn 
Earworm (Lepidoptera: Noctuidae) to Cry1A.105 and Cry2Ab2 in North and South 
Carolina. Journal of Economic Entomology 112, 1845-1857. 

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. 

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. 

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. 
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Boonchaisri S, Rochfort S, Stevenson T and Dias DA, 2019. Recent developments in 

metabolomics-based research in understanding transgenic grass metabolism. 
Metabolomics 15, 19. 

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. 

Brancato A, Brocca D, Cabrera LC, De Lentdecker C, Erdos Z, Ferreira L, Greco L, Jarrah 
S, Kardassi D, Leuschner R, Lythgo C, Medina P, Miron I, Molnar T, Pedersen R, 
Reich H, Riemenschneider C, Sacchi A, Santos M, Stanek A, Sturma J, Tarazona J, 
Theobald A, Vagenende B, Villamar-Bouza L and Efsa, 2018. Setting of import 
tolerance for quizalofop-P-ethyl in genetically modified maize. Efsa Journal 16, 23. 

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. 

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. 

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. 

Bravo A, Lopez-Diaz JA, Yamamoto T, Harding K, Zhao JZ, Mendoza G, Onofre J, Torres-
Quintero MC, Nelson ME, Wu GS, Sethi A and Soberon M, 2018. Susceptible and 
mCry3A resistant corn rootworm larvae killed by a non-hemolytic Bacillus 
thuringiensis Cyt1Aa mutant. Scientific Reports 8, 8. 

Brown ZS, 2018. VOLUNTARY PROGRAMS TO ENCOURAGE REFUGES FOR 
PESTICIDE RESISTANCE MANAGEMENT: LESSONS FROM A QUASI-
EXPERIMENT. American Journal of Agricultural Economics 100, 844-867. 

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. 

Calles-Torrez V, Knodel JJ, Boetel MA, Doetkott CD, Podliska KK, Ransom JK, Beauzay 
P, French BW and Fuller BW, 2018. Transgenic Bt Corn, Soil Insecticide, and 
Insecticidal Seed Treatment Effects on Corn Rootworm (Coleoptera: 
Chrysomelidae) Beetle Emergence, Larval Feeding Injury, and Corn Yield in North 
Dakota. Journal of Economic Entomology 111, 348-360. 

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. 

Camargo AM, Andow DA, Castanera P and Farinos GP, 2018. First detection of a Sesamia 
nonagrioides resistance allele to Bt maize in Europe. Scientific Reports 8, 7. 

Camargo C, Wu K, Fishilevich E, Narva KE and Siegfried BD, 2018. Knockdown of RNA 
interference pathway genes in western corn rootworm, Diabrotica virgifera 
virgifera, identifies no fitness costs associated with Argonaute 2 or Dicer-2. 
Pesticide Biochemistry and Physiology 148, 103-110. 

Campos SO, Santana IV, Silva C, Santos-Amaya OF, Guedesa RNC and Pereira EJG, 2019. 
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Appendix 3. Publications screened for relevance based on the full text  
 
Table 3.1. 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) 

None Not applicable 

 

Table 3.2. 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 listed 
in Table 1 
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research) 
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18 In addition, for risk assessment purpose, gene expression for genes expressing a protein is conducted by 
analyzing protein levels. 
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19 In line with the eligibility/inclusion criteria described in Table 1, this publication is a risk assessment from an international 
body however as it is from EFSA it is excluded and not considered further. 
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Table 3.3. Report of unobtainable/unclear publications 

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

None Not applicable 
 


