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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, 1507×MIR162×MON810×NK603, 

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 2021. 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 59122 maize) during the selected time period. No safety concerns were 

identified for the authorised GM maize by this literature search exercise.  

2. Confirmation of the Suitability of the Search Strings 

All updates are related to the inclusion of products that were approved since the last reporting 

period (1507xMIR162xMON810xNK603 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. As the 

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

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

59122xMON810, 59122xNK603. 

    1507×MIR162×MON810×NK603 and the following subcombinations: 1507×MIR162×MON810, 

1507×MIR162×NK603, MIR162×MON810×NK603, MIR162×MON810 

    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, 

1507×MIR162×MON810×NK603, MON89034x1507xMON88017x59122xDAS-40278-9, 

MON89034x1507xNK603xDAS-40278-9 maize and their sub-combinations covered by their respective 

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

relevance based on title and abstract 
199 

Total number of full-text documents assessed in detail 6 

Number of publications excluded from further consideration after detailed assessment 

for relevance based on full text 
5 

Total number of unobtainable/unclear publications 0 

Total number of relevant publications 1 

The 205 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, 

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 maize (notably for 59122 maize) was identified (Gyurcso et al., 2022) 

(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). 

 



 © 2022 Corteva Agriscience LLC. All Rights Reserved. 

This document is protected by copyright law and under Art. 31 of Regulation (EC) No 1829/2003. This document and material is for use only by the regulatory authority for the purpose that it is submitted by Corteva 

Agriscience LLC (“Corteva”), its affiliates, or its licensees and only with the explicit consent of Corteva. Except in accordance with applicable law, any other use, reference, or citation of this material, without prior 
written consent of Corteva, is strictly prohibited. The intellectual property, information, and materials described in or accompanying this document are proprietary to Corteva. By submitting this document, Corteva does 

not grant any party or entity not authorized by Corteva any right or license to the information or intellectual property described in this document.  

 

Table 3: Review of a relevant peer-reviewed publication: Food/Feed safety (59122 maize) (Gyurcso et al., 2022)  
 

Publication Summary of research and results Protection 

goal 

Observed 

parameter 

Adverse 

effects  

Feedback on 

initial risk 

assessment 

Gyurcso G, Darvas B, 

Baska F, Simon L, 

Takacs E, Klatyik S 

and Szekacs A, 2022. 

Herbivorous Juvenile 

Grass Carp 

(Ctenopharyngodon 

idella) Fed with 

Genetically Modified 

MON 810 and DAS-

59122 Maize Varieties 

Containing Cry 

Toxins: Intestinal 

Histological, 

Developmental, and 

Immunological 

Investigations. Toxins 

14. 

10.3390/toxins140201

53 

This study aims to evaluate any differences in body parameters or 

hematological indicators in sweetwater fish species grass carp 

(Ctenopharyngodon idella) at its stage of conversion to 

herbivorous behavior, after 1 to 6 months diet with genetically 

modified maize varieties MON 810 or 59122.  

The toxin analysis indicated a rapid degradation of Cry toxins in 

the fish gastrointestinal tract, with no significant differences 

detected in body parameters or hematological indicators, except 

for mild indications in certain serum indices: 59122 mildly 

increased the number of granulocytes compared to the near-

isogenic line. The authors conclude that the feeding effects of 

different genetic events cannot be generally deemed harmless or 

hazardous. 

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 maize (notably for 59122 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 Results 

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) 

160 

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)) 

113 

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))) 

4 

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*))) 

71 

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 *1507xMON810xMIR162xNK603* OR 

*1507xMON810xMIR162* OR *1507xMIR162xNK603* 

OR *MON810xMIR162xNK603* OR *1507xMIR162* OR 

*MON810xMIR162* OR *MON810xNK603* OR 

13 
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*NK603xMON810* OR *MIR162xNK603* OR leptra OR 

acremax OR smartstax*-enlist* OR Powercore*-enlist*  OR 

intrasect) 

#6 #1 OR #2 OR #3 OR #4 OR #5 315 

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)) 

741 

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)) 

470 

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*) 

838 

Protein 

DAS-40278-9 

#10 

TS=(aad-1 OR aryloxyalkanoate-dioxygenase-1) 67 

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) 

931,953 

#12 (#7 OR #8 OR #9 OR #10) AND #11 653 

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*)) 

81,970 

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*))  

76,643 

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) 

150,485 

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 

11,230 
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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)))) 

5130 

#18 (#13 OR #14 OR #15 OR #16) AND #17 1896 

Full search 

period 

#19 

PY=(2021-2100)  3,804,690 

Results indexed 

after July 6, 

2021 

#20 

(#6 OR #12 OR #18) AND #19 117 
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CAB Abstracts 
 

Set Search query Results 

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) 

222 

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)) 

75 

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))) 

5 

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*))) 

84 

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 *1507xMON810xMIR162xNK603* OR 

*1507xMON810xMIR162* OR *1507xMIR162xNK603* 

OR *MON810xMIR162xNK603* OR *1507xMIR162* OR 

*MON810xMIR162* OR *MON810xNK603* OR 

*NK603xMON810* OR *MIR162xNK603* OR leptra OR 

acremax OR smartstax*-enlist* OR Powercore*-enlist* OR 

intrasect) 

12 

#6 #1 OR #2 OR #3 OR #4 OR #5 355 

Protein 1507 TS=(cry1f OR cry-1f OR cryif OR "cry-if" OR Cry1-f OR 782 
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#7 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))  

546 

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*) 

868 

Protein 

DAS-40278-9 

#10 

TS=(aad-1 OR aryloxyalkanoate-dioxygenase-1)  21 

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) 

764,962 

#12 (#7 OR #8 OR #9 OR #10) AND #11 721 

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*)) 

224,229 

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*))  

187,089 

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) 

383,139 

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) 

45,831 

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 

6010 
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transform* OR stack OR "genetically engineered foods")) 

#18 (#13 OR #14 OR #15 OR #16) AND #17 2070 

Reporting Period 

#19 

PY=(2021-2100) 544,088 

Final Results 

#20 

(#6 OR #12 OR #18) AND #19 147 
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MEDLINE 
 

Set Search query Results 

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) 

77 

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)) 

40 

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))) 

4 

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*))) 

26 

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 *1507xMON810xMIR162xNK603* OR 

*1507xMON810xMIR162* OR *1507xMIR162xNK603* 

OR *MON810xMIR162xNK603* OR *1507xMIR162* OR 

*MON810xMIR162* OR *MON810xNK603* OR 

*NK603xMON810* OR *MIR162xNK603* OR leptra OR 

acremax OR smartstax*-enlist* OR Powercore*-enlist* OR 

intrasect) 

11 

#6 #1 OR #2 OR #3 OR #4 OR #5 132 

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 

447 
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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)) 

310 

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*) 

522 

Protein 

DAS-40278-9 

#10 

TS=(aad-1 OR aryloxyalkanoate-dioxygenase-1)  22 

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) 

335,907 

#12 (#7 OR #8 OR #9 OR #10) AND #11 422 

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*)) 

32,648 

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*))  

23,311 

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) 

54,327 

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) 

5333 

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")) 

2192 
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#18 (#13 OR #14 OR #15 OR #16) AND #17 601 

Reporting Period 

#19 

PY=(2021-2100)  1,721,924 

Final Results 

#20 

(#6 OR #12 OR #18) AND #19 57 
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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 

“1507xMON810xMIR162xNK603” OR “1507xMON810xMIR162” OR 

“1507xMIR162xNK603” OR “MON810xMIR162xNK603” OR “1507xMIR162” OR 

“MON810xMIR162” OR “MON810xNK603” OR “NK603xMON810” OR 

“MIR162xNK603” 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:[2021-01-01 

TO 2100-12-31]) AND (FIRST_IDATE:[2021-07-06 TO 2100-12-31]) 

 

= 13 results 





Authorised GM maize literature search update in the frame of 2022 monitoring reports  Page 19 of 36 
 

 

Appendix 3. New entries retrieved by the performed searches to literature databases for 

the authorised GM maize within the indicated search period (excluding 

duplicates retrieved by the previous searches conducted in 2021) 
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Phytochemistry 192. 10.1016/j.phytochem.2021.112947 

Alcantara EP and Sumang FAM, 2022. Biochemical characterization of a lanthanum-elicited 

insecticidal compound in actinobacteria. Journal of ISSAAS (International Society for 

Southeast Asian Agricultural Sciences) 28, 63-75.  

Alvarez F, Messean A, Streissl F and European Food Safety Authority EFS, 2021. 

Assessment of the 2019 post-market environmental monitoring report on the 

cultivation of genetically modified maize MON 810 in the EU. Efsa Journal 19. 

10.2903/j.efsa.2021.6683 

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

2022. Assessment of the 2020 post-market environmental monitoring report on the 

cultivation of genetically modified maize MON 810 in the EU. Efsa Journal 20. 

10.2903/j.efsa.2022.7406 

Alvarez-Alfageme F, Devos Y, Camargo AM, Arpaia S and Messean A, 2022. Managing 

resistance evolution to transgenic Bt maize in corn borers in Spain. Critical Reviews in 

Biotechnology 42, 201-219. 10.1080/07388551.2021.1931018 

Alviar KB, Duza GM, Mainem CAT and Alcalde GT, 2021. Resistance mechanism exhibited 

by selected maize varieties to Asian corn borer Ostrinia furnacalis Guenee 

(Lepidoptera: Crambidae), Philippines. AGRIVITA, Journal of Agricultural Science 

43, 390-397. 10.17503/agrivita.v43i2.2917 

Aqsa P, Ghulam M, Khan MS and Ali MA, 2021. Over-expression of endogenous 

SUGARWIN genes exalted tolerance against Colletotrichum infection in sugarcane. 

Plants 10. 10.3390/plants10050869 

Araujo GVd, Albrecht AJP, Albrecht LP, Carvalho HWPd, Migliavacca RA and Silva AFM, 

2021. Effect of glyphosate and glufosinate on nutritional content and agronomic 

performance of maize possessing cp4epsps and pat transgenes. Australian Journal of 

Crop Science 15, 773-779. 10.21475/ajcs.21.15.05.p3193 

Arends B, Reisig DD, Gundry S, Huseth AS, Reay-Jones FPF, Greene JK and Kennedy GG, 

2021. Effectiveness of the natural resistance management refuge for Bt-cotton is 

dominated by local abundance of soybean and maize. Scientific Reports 11. 

10.1038/s41598-021-97123-8 

Arends BR, Reisig DD, Gundry S, Greene JK, Kennedy GG, Reay-Jones FPF and Huseth AS, 

2022. Helicoverpa zea (Lepidoptera: Noctuidae) feeding incidence and survival on Bt 

maize in relation to maize in the landscape. Pest Management Science 78, 2309-2315. 

10.1002/ps.6855 

Arias-Martin M, Haidukowski M, Farinos GP and Patino B, 2021. Role of Sesamia 

nonagrioides and Ostrinia nubilalis as vectors of Fusarium spp. and contribution of 

corn borer-resistant Bt maize to mycotoxin reduction. Toxins 13. 

10.3390/toxins13110780 

Balasko MK, Mikac KM, Benitez HA, Bazok R and Lemic D, 2021. Genetic and 

Morphological Approach for Western Corn Rootworm Resistance Management. 

Agriculture-Basel 11. 10.3390/agriculture11070585 
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Basso MF, Duarte KE, Santiago TR, De Souza WR, Garcia BD, Da Cunha BDB, Kobayashi 

AK and Molinari HBC, 2021. Efficient genome editing and gene knockout in Setaria 

viridis with CRISPR/Cas9 directed gene editing by the non-homologous end-joining 

pathway. Plant Biotechnology 38, 227-238. 10.5511/plantbiotechnology.21.0407a 

Batts TM, Moore LD, Ippolito SJ, Jennings KM and Smith SC, 2022. Effect of simulated 

synthetic auxin herbicide sprayer contamination in sweetpotato propagation beds. 

Weed Technology 36, 379-383. 10.1017/wet.2022.26 

Benowitz KM, Allan CW, Degain BA, Li XC, Fabrick JA, Tabashnik BE, Carriere Y and 

Matzkin LM, 2022. Novel genetic basis of resistance to Bt toxin Cry1Ac in 

Helicoverpa zea. Genetics 221. 10.1093/genetics/iyac037 

Boeckman CJ, Ballou S, Gunderson T, Huang E, Linderblood C, Olson T, Stolte B, LeRoy K, 

Walker C, Wang YW, Woods R, Zhang J and Gassmann A, Characterization of the 

Spectrum of Activity of IPD079Ea: A Protein Derived From Ophioglossum pendulum 

(Ophioglossales: Ophioglossaceae) With Activity Against Western Corn Rootworm 

Diabrotica virgifera virgifera (Coleoptera: Chrysomelidae). Journal of Economic 

Entomology. 10.1093/jee/toac079 

Bonea D and Dunareanu IC, 2021. Behavior of some gm and conventional maize hybrids 

under drought and heat conditions. Scientific Papers Series - Management, Economic 

Engineering in Agriculture and Rural Development 21, 239-246.  

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. 

10.1128/aem.02507-20 

Braga ZV, Muniz LF, Manarim GR, Aguiar CLd and Appezzato-Da-Gloria B, 2021. 

Anatomical and biochemical changes in leaves of Vitis labrusca L. cv. Niagara Rosada 

in response to infection by Elsinoe ampelina shear. Brazilian Journal of Botany 44, 

187-196. 10.1007/s40415-020-00677-6 

Brookes G and Dinh T, 2021. The impact of using genetically modified (gm) corn/maize in 

Vietnam: results of the first farm-level survey. GM Crops and Food: Biotechnology in 

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

Caasi-Lit MT, Ocampo ETM, Salazar AM, Paril JF, Novio BV, Panabang BB and Marmeto 

AMD, 2021. First Detection of Naturally Introgressed BT Cry1Ab in Asian Corn 

Borer Ostrinia furnacalis (Guenee) - Resistant Traditional Maize (Silangan) in the 

Philippines. Philippine Agricultural Scientist 104, 340-350.  

Calafiori MH, Santos Morgan Bd, Souza Buck Gd and Walter JS, 2021. Helicoverpa armigera 

(Hubner, 1805) growth on corn (Zea mays) leaves treated with chitin 

Desenvolvimento de Helicoverpa armigera(Hubner,1805) em folhas de milho, Zea mays, 

TRATADAS COM QUITINASubmissao sem titulo. Ecossistema 41, 75-84.  

Calvin W, Yang F, Brown SA, Catchot AL, Crow WD, Cook DR, Gore J, Kurtz R, Lorenz 

GM, Seiter NJ, Stewart SD, Towles T and Kerns DL, 2021. Development of 

Economic Thresholds Toward Bollworm (Lepidoptera: Noctuidae), Management in Bt 

Cotton, and Assessment of the Benefits From Treating Bt Cotton With Insecticide. 
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pests: New domain combinations enhance insecticidal spectrum of activity and novel 

receptor contributions. Plos One 16. 10.1371/journal.pone.0249150 

Chen Y, Li J, Yan B, Guan X and Tao J, 2021. Impact of transgenic insect-resistant maize 
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Sciences 34, 964-975.  

Chen X and Palli SR, 2022. Transgenic overexpression of P450 genes confers deltamethrin 
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