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1. Summary 

An updated systematic search and review of peer-reviewed literature 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 their 

respective authorisations1 (hereafter collectively referred to as “authorised GM maize”). This 

exercise was performed 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), with the following review question “Do the authorised GM maize2 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 2020. Unless indicated 

below, all portions of the search were conducted according to the methodologies outlined in 

the previous searches.  

The outcome of this analysis showed that one publication relevant for the review question was 

identified (notably for 1507 and 4114 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 (2020) 

in the frame of the 2020 annual monitoring reports is still relevant; updates were introduced 

only for consistency or to fine-tune the syntaxes to the databases queried. It was previously 

confirmed that searches on the single events would find results on the stack events covered by 

the authorisations. 

3. Results of the scoping exercise 

3.1. Outcome of the literature searches 

In July 2021, 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 1.  

 
1 1507x59122xMON810xNK603 maize and the following subcombinations: 1507x59122xMON810, 

59122x1507xNK603, 1507xMON810xNK603, 59122xMON810xNK603, 1507x59122, 1507xMON810, 

59122xMON810, 59122xNK603. 

    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, 1507xDAS-40278-9, 

MON88017xDAS-40278-9, 59122xDAS-40278-9. 

    MON89034x1507xNK603xDAS-40278-9 and the following subcombinations: MON89034xNK603xDAS-

40278-9, 1507x NK603xDAS-40278-9 and NK603xDAS-40278-9. 
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 their respective authorisations. 
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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$ 

6 July 2021 1 Jan 2020-6 July 2021 None 173 

CAB Abstracts$ 6 July 2021 1 Jan 2020-6 July 2021 None 109 

MEDLINE$ 6 July 2021 1 Jan 2020-6 July 2021 None 90 

Europe PMC$ 6 July 2021 1 Jan 2020-6 July 2021 None 23 

Screening reference 

lists 

NA - NA NA 

$ The search syntaxes used for electronic bibliographic databases are reported in Appendix 1. 

NA: Not applicable as no publications relevant for screening reference lists were identified. 

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 relevant opinions were published within the selected time period, no further 

screening was performed. 

The publications grouped in the Endnote® library were deduplicated and publications retrieved 

by the previous searches conducted in the frame of the 2020 annual monitoring reports were 

removed (see Appendix 3, Section 6).  

The results of the publication selection process are presented in Table 2. 

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 2020 monitoring reports) 

109 

Number of publications excluded from the search results after rapid assessment for 

relevance based on title and abstract 
104 

Total number of full-text documents assessed in detail 5 

Number of publications excluded from further consideration after detailed 

assessment for relevance based on full text 
4 

Total number of unobtainable/unclear publications 0 

Total number of relevant publications  1 

The 109 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.  

In the first stage of screening, entries were screened based on title/abstract. Records that were 

deemed to be irrelevant were not further retained. In cases where the record seemed relevant, 



Authorised GM maize literature search update in the frame of 2021 monitoring reports  Page 5 of 57 
 

 

 

or if 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.  

Publications assessed at full text level and found not to be relevant were not further assessed 

and a justification was provided. Records that are relevant were summarized and their potential 

to influence the initial risk assessment was evaluated in the format laid out by the Commission 

decision 2009/770/EC (EC, 2009).   

In this literature search exercise, one peer-reviewed publication relevant to the risk assessment 

of the authorised GM maize2 (notably for 1507 and 4114 maize) was identified (Vieira et al., 

2021) (see Table 4.1 in Appendix 4 and Table 3 hereafter). Publications excluded after 

assessment of the full-text are presented in Table 4.2 in Appendix 4 and a reason for exclusion 

based on the eligibility/inclusion criteria is provided. No unclear publications were identified 

(see Appendix 4, Table 4.3). 

 



 

 

 

 

Table 3: Review of a relevant peer-reviewed publication: Food/Feed safety (1507 and 4114 maize) (Vieira et al., 2021)  
 

Publication Summary of research and results Protection 

goal 

Observed 

parameter 

Adverse 

effects  

Feedback on 

initial risk 

assessment 

Vieira L, Hissa DC, 

Souza T, Goncalves 

IFS, Evaristo JAM, 

Nogueira FCS, 

Carvalho AFU and 

Farias D, 2021. 

Assessing the 

effects of an acute 

exposure to worst-

case concentration 

of Cry proteins on 

zebrafish using the 

embryotoxicity test 

and proteomics 

analysis. 

Chemosphere 264, 

7. 

As indicated by the authors, their work aimed to evaluate the 

toxicity of Cry1F (and Cry1C and Cry1Ab) on zebrafish embryos 

and larvae, allying the embryotoxicity test and dosage of enzyme 

biomarkers and proteomics analysis to investigate the acute 

effects of a predicted worst-case scenario concentration of Cry 

proteins (set to 1.1 mg/L). The authors show that, at the analysed 

concentration, after 96h exposure, “these proteins did not cause 

adverse effects observable in the zebrafish early life stages, either 

by verifying phenotypic endpoints of toxicity or alterations in 

representative enzymatic biomarkers. The authors demonstrate 

that at the molecular level, Cry proteins tested lead to very small 

changes in the proteome of zebrafish larvae. Overall, these data 

lead the authors to the conclusion that Cry1F” (and Cry1C and 

Cry1Ab proteins), “even at a very high concentration, have 

limited effects in the zebrafish early life stages”. The authors 

state that, “in a natural setting, these proteins would not have 

deleterious effects on aquatic vertebrates.” 

 

 

Food Feed 

safety  

Toxicology None No change 

 

  



 

 

 

4. Conclusion 

One publication was identified as relevant for the molecular characterisation, food/feed and 

environmental safety of the authorised GM maize2 (notably for 1507 and 4114 maize) within 

the scope of the authorisations for the defined time period. No safety concerns have been 

identified for the authorised GM 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) 

#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-34 OR cry-35 OR cry-34a* OR cry-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=(2020-2100) 

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))  

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 
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(pat AND phosphinothricin) OR cry34ab1 OR cry34* OR cry35ab1 

OR cry35* OR cry-34 OR cry-35 OR cry-34a* OR cry-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=(2020-2100) 

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 

(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 
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(pat AND phosphinothricin) OR cry34ab1 OR cry34* OR cry35ab1 

OR cry35* OR cry-34 OR cry-35 OR cry-34a* OR cry-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=(2020-2100) 

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:[2020-01-01 TO 2100-12-31]) 



 

 

 

Appendix 2. Eligibility/Inclusion Criteria3 

 

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. 

 
3 This table is provided for ease of reference, no updates have been introduced since the previous report. 
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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 2021a in one appendix and EFSA 2021b in another) 

1. Entries retrieved using Web of Science Core collection 

Abdelgaffar H, Perera OP and Jurat-Fuentes JL, 2021. ABCtransporter mutations inCry1F-

resistant fall armyworm (Spodoptera frugiperda) do not result in altered 

susceptibility to selected small molecule pesticides. Pest Management Science 77, 

949-955. 10.1002/ps.6106 

Albrecht AJP, de Brito I, Albrecht LP, Silva AFM, de Matos AKA, Carbonari CA and 

Velini ED, 2020. Metabolic changes, agronomic performance, and quality of seeds 

in soybean with the pat gene after application of glufosinate. Weed Science 68, 594-

604. 10.1017/wsc.2020.74 

Alvarez F, Georgiadis M, Messean A, Streissl F and European Food Safety Authority EFS, 

2020. Assessment of the 2018 post-market environmental monitoring report on the 

cultivation of genetically modified maize MON 810 in the EU. Efsa Journal 18, 42. 

10.2903/j.efsa.2020.6245 

Alves Leite N, Redaelli LR and Sant'Ana J, 2020. Fitness, acceptance and olfactory 

responses of Trichogramma pretiosum on eggs of Spodoptera frugiperda fed with 

Cryl Ac soybean. Bulletin of Insectology 73, 217-224.  

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, 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 

Arpaia S, 2021. Environmental risk assessment in agro-ecosystems: Revisiting the concept 

of receiving environment after the EFSA guidance document. Ecotoxicology and 

Environmental Safety 208, 8. 10.1016/j.ecoenv.2020.111676 

Babu A, Reisig DD, Pes MP, Ranger CM, Chamkasem N and Reding ME, 2021. Effects of 

chlorantraniliprole residual on Helicoverpa zea in Bt and non-Bt cotton. Pest 

Management Science 77, 2367-2374. 10.1002/ps.6263 

Bacalhau FB, Dourado PM, Horikoshi RJ, Carvalho RA, Semeao A, Martinelli S, Berger 

GU, Head GP, Salvadori JR and Bernardi O, 2020. Performance of Genetically 

Modified Soybean Expressing the Cry1A.105, Cry2Ab2, and Cry1Ac Proteins 

Against Key Lepidopteran Pests in Brazil. Journal of Economic Entomology 113, 

2883-2889. 10.1093/jee/toaa236 

Bengyella L, Hetsa BA, Fonmboh DJ and Jose RC, 2021. Assessment of damage caused by 

evolved fall armyworm on native and transgenic maize in South Africa. 

Phytoparasitica 49, 1-12. 10.1007/s12600-020-00862-z 

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. 
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10.1371/journal.pone.0217272 

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 

Boonchaisri S, Rochfort S, Stevenson T and Dias DA, 2021. LC-MS untargeted 

metabolomics assesses the delayed response of glufosinate treatment of transgenic 

glufosinate resistant (GR) buffalo grasses (Stenotaphrum secundatum L.). 

Metabolomics 17, 17. 10.1007/s11306-021-01776-5 

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 

Bowen D, Yin Y, Flasinski S, Chay C, Bean G, Milligan J, Moar W, Pan A, Werner B, 

Buckman K, Howe A, Ciche T, Turner K, Pleau M, Zhang J, Kouadio JL, Hibbard 

BE, Price P and Roberts J, 2021. Cry75Aa (Mpp75Aa) Insecticidal Proteins for 

Controlling the Western Corn Rootworm, Diabrotica virgifera virgifera LeConte 

(Coleoptera: Chrysomelidae), Isolated from the Insect-Pathogenic Bacterium 

Brevibacillus laterosporus. Applied and Environmental Microbiology 87, 16. 

10.1128/aem.02507-20 

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 

Brewer TR and Bonsall MB, 2021. Combining refuges with transgenic insect releases for 

the management of an insect pest with non-recessive resistance to Bt crops in 

agricultural landscapes. Journal of Theoretical Biology 509, 11. 

10.1016/j.jtbi.2020.110514 

Brookes G and Dinh TX, 2021. The impact of using genetically modified (GM) corn/maize 

in Vietnam: Results of the first farm-level survey. Gm Crops & Food-Biotechnology 

in Agriculture and the Food Chain 12, 71-83. 10.1080/21645698.2020.1816800 

Carlson AB, Mukerji P, Mathesius CA, Huang E, Herman R, Hoban D, Thurman JD and 

Roper JM, 2020. DP-2empty set2216-6 maize does not adversely affect rats in a 90-

day feeding study. Regulatory Toxicology and Pharmacology 117, 7. 

10.1016/j.yrtph.2020.104779 

Carriere Y, Brown Z, Aglasan S, Dutilleul P, Carroll M, Head G, Tabashnik BE, Jorgensen 

PS and Carroll SP, 2020. Crop rotation mitigates impacts of corn rootworm 

resistance to transgenic Bt corn. Proceedings of the National Academy of Sciences 

of the United States of America 117, 18385-18392. 10.1073/pnas.2003604117 
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Carriere Y, Degain B, Harpold VS, Unnithan GC and Tabashnik BE, 2020. Gene Flow 

Between Bt and Non-Bt Plants in a Seed Mixture Increases Dominance of 

Resistance to Pyramided Bt Corn in Helicoverpa zea (Lepidoptera: Noctuidae). 

Journal of Economic Entomology 113, 2041-2051. 10.1093/jee/toaa138 

Chung SH, Feng HL and Jander G, 2021. Engineering pest tolerance through plant-

mediated RNA interference. Current Opinion in Plant Biology 60, 9. 

10.1016/j.pbi.2021.102029 

Coates BS, Abel CA, Swoboda-Bhattarai KA, Palmquist DE, Montezano DG, Zukoff SN, 

Wang YZ, Bradshaw JD, DiFonzo CD, Shields E, Tilmon KJ, Hunt TE and Peterson 

JA, 2020. Geographic Distribution of Bacillus thuringiensis Cry1F Toxin Resistance 
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Costa EN, Fernandes MG, Medeiros PH and Evangelista BMD, 2020. Resistance of maize 
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