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Geachte heer Aartsen, 
 
Naar aanleiding van een adviesvraag over de milieurisico’s van de import en verwerking van 
genetisch gemodificeerde (gg) maïs MON87427 × MON94804 × MON89034 × MIR162 × NK603 
en subcombinaties daarvan (GMFF-2025-34987), ontwikkeld door Bayer CropScience LP, deelt 
de COGEM u het volgende mee. Op verzoek van het Food-Feed loket voor ggo-markttoelatingen 
is het advies in het Engels opgesteld. 
 

Samenvatting: 
• De COGEM is gevraagd te adviseren over de mogelijke milieurisico’s van import en 

verwerking van de genetisch gemodificeerde (gg-)maïs MON87427 × MON94804 × 
MON89034 × MIR162 × NK603, en alle subcombinaties daarvan; 

• MON87427 × MON94804 × MON89034 × MIR162 × NK603 is verkregen door 
conventionele kruising van de vijf gg-ouderlijnen. De COGEM heeft eerder positief 
geadviseerd over import en verwerking van de gg-ouderlijnen; 

• In deze kruisingslijn worden genen tot expressie gebracht die zorgen voor tolerantie 
tegen verschillende herbiciden en komen genen tot expressie waardoor de plant beter 
beschermd is tegen vraat door vlinderachtigen. Daarnaast brengt deze kruisingslijn een 
miRNA-transcript tot expressie, waardoor de stengel minder gibberellinezuur bevat. 
Hierdoor zijn planten van deze kruisingslijn minder hoog dan normaal;  

• Er zijn geen verwilderde maïspopulaties in Nederland. De wilde verwant van maïs, 
teosinte, komt in Nederland niet voor in de natuur of op agrarische percelen;  

• De moleculaire karakterisatie van de gg-maislijn voldoet aan de eisen van de COGEM en 
er is geen reden om aan te nemen dat de ingebrachte genen kunnen leiden tot 
verwildering; 

• Gezien het bovenstaande is de COGEM van oordeel dat de milieurisico’s van de import 
en verwerking van gg-maïs MON87427 × MON94804 × MON89034 × MIR162 × NK603, 
en alle subcombinaties daarvan, verwaarloosbaar klein zijn.  



 

De door de COGEM gehanteerde overwegingen en het hieruit voortvloeiende advies treft u hierbij 
aan als bijlage. 

 
Hoogachtend, 
 
 
 
 
 
Prof. dr. ing. Sybe Schaap 
Voorzitter COGEM 
 
 
 
c.c.       
- Drs. Y. de Keulenaar, Hoofd Bureau ggo 
- Ministerie van IenW, Directie Omgevingsveiligheid en milieurisico’s, DG Milieu en 

Internationaal 
- Ing. M.A.C. Möllers, Food-Feed loket 
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Advice Import & processing 
MON87427×MON94804×MON89034×MIR162×NK603 

COGEM advice CGM/251205-01 
 
COGEM has been requested to evaluate the environmental risks associated with the authorisation for 
import, processing and food and feed use of genetically modified (GM) maize MON87427 × 
MON94804 × MON89034 × MIR162 × NK603 and its subcombinations (GMFF-2025-34987), as 
submitted by Bayer Agriculture B.V. on behalf of Bayer CropScience LP.  
 
GM maize MON87427 × MON94804 × MON89034 × MIR162 × NK603 was produced by crossing the 
five GM parental maize lines using conventional breeding methods and expresses multiple introduced 
genes (Table 1). The GM maize expresses two copies of the cp4 epsps genes, derived from NK603 and 
MON87427, as well as one copy of the cp4 epsps L214P gene derived from NK603, all of which confer 
tolerance to glyphosate-containing herbicides. The cp4 epsps and cp4 epsps L214P genes differ by one 
amino acid at position 214 and are functionally equivalent. The GM maize expresses a GA20ox_SUP 
suppression cassette, derived from MON94804, which down-regulates the expression of the 
ZmGA20ox3 and ZmGA20ox5 genes and results in reduced levels of the plant hormone gibberellic 
acid/gibberellin. Consequently, MON87427 × MON94804 × MON89034 × MIR162 × NK603 has a 
reduced plant height. Furthermore, the GM maize expresses the transgenes cry1A.105 and cry2Ab2 
derived from MON 89034 and the gene vip3Aa20 derived from MIR162, which confer resistance against 
certain lepidopteran pests. In addition, GM maize MON87427 × MON94804 × MON89034 × MIR162 × 
NK603 contains the pmi derived from MIR162, which was used as a selectable marker during the 
development of MIR162. 
 
Table 1. Description of the introduced genes and traits 
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Introduced 
genes/casset
tes 

Encoded proteins Regulatory elements Traits 

cp4 epsps 
(MON87427) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The 5-enolpyruvylshikimate-3-
phosphate synthase (EPSPS) enzyme 
originating from Agrobacterium 
tumefaciens strain CP41,2 

Enhanced 35S (e35S) promoter 
from Cauliflower mosaic virus 
(CaMV) and nopaline 
synthase (nos) terminator 
from A. tumefaciens 

Tolerance to 
glyphosate containing 
herbicides 

GA20ox_SUP 
suppression 
cassette 
(MON94804) 
 

 

 

 

 

 

 

 

 

Two inverted repeats derived from the 
maize coding sequences of gibberellin 
20-oxidase homolog 3 and 5 
(GA20ox3 and -5), flanked by three 
Osa-miR1425 fragments from Oryza 
sativa 

Promoter and leader from 
the Rice tungro bacilliform 
virus (RTBV),3 intron and 
flanking exon sequence from 
the hsp70 gene from Zea mays3 
and synthetic 3’ untranslated 
region (UTR) (GST43) based 
on multiple 3’UTR sequences 
from Z. mays 

Reduced gibberellic 
acid/ gibberellin levels 
in the stem and 
reduced overall plant 
height4 

cry1A.105 
(MON89034) 
 

 

 

The Cry1A.105 protein is a chimeric 
protein with domains from different 
Cry1 proteins from Bacillus thuringiensis 
subsp. kumamotoensis5 

Enhanced 35S (e35S) promoter 
from CaMV and T-Hsp17 
terminator from Triticum 
aestivum 

Resistance to certain 
lepidopteran insects 

cry2Ab2 
(MON89034) 

Variant of the Cry2Ab2 protein from B. 
thuringiensis subsp. kurstaki5 

35S promoter from Figwort 
mosaic virus (FMV) and nos 
terminator from A. tumefaciens 

Resistance to certain 
lepidopteran insects 

vip3Aa20 
(MIR162) 

Variant of a native vegetative 
insecticidal protein (Vip) class A, 
subclass a, (Vip3Aa20) originating 
from B. thuringiensis strain AB886 

Polyubiquitin promoter and 
intron (ZmUbiInt) from Z. mays 
and 35S terminator from 
CaMV 

Resistance to certain 
lepidopteran insects 

pmi, also 
known as 
manA 
(MIR162) 

Phosphomannose isomerase (PMI) 
enzyme derived from Escherichia coli 
K127 

Polyubiquitin promoter and 
intron (ZmUbiInt) from Z. mays 
and nopaline synthase (nos) 
terminator from A. tumefaciens  

Enables transformed 
plant cells to use 
mannose as a sole 
carbon source 
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Introduced 
genes/casset
tes 

Encoded proteins Regulatory elements Traits 

cp4 epsps 
(NK603) 

The EPSPS enzyme originating from 
A. tumefaciens strain CP41,2 

Ract1 promoter from O. sativa 
and nos terminator from 
A. tumefaciens 

Tolerance to 
glyphosate containing 
herbicides 

cp4 epsps 
L214P 
(NK603) 

The EPSPS L214P enzyme originating 
from A. tumefaciens strain CP41,2, 
functionally equivalent to the EPSPS 
enzyme 

E35S promoter from CaMV 
and nos terminator from 
A. tumefaciens 

Tolerance to 
glyphosate containing 
herbicides 

 
COGEM has previously advised positively on the cultivation and import of NK6038,9,10 and 
MON8903411,12, and on import and processing of the parental lines MON87427,13,14 MON94804,15 and 
MIR162.16,17 COGEM also advised positively on the import and processing of many stacked events 
containing these parental lines,e.g. 18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47, 48,49 as 
well as the cultivation of several stacked events containing one or more of the involved parental 
lines.50,51,52,53,54 The parental lines NK603, MON89034, MON87427, MON94804, and MIR162 have all 
been authorised for import and processing for use in food and feed in the European Union.55,56,57,58,59 
 
Maize (Zea mays) is a highly domesticated crop that is cultivated globally. Maize is wind pollinated.60,61 
Insect pollination of maize is highly limited but cannot be excluded.62 Maize is very sensitive to weed 
competition.63 During the long process of domestication, maize has lost the ability to persist in the 
wild.61 After ripening, the seeds (the kernels) adhere to the cob and do not scatter naturally.62,64 
Consequently, seed dispersal is severely hampered. 
 
Maize does not tolerate prolonged cold and frost, and requires warm conditions to grow.62,65,66 In 
cultivation areas with warm climatic conditions, volunteers – maize not deliberately planted – can be 
present the year following maize cultivation due to spilled cobs or kernels. However, these volunteers 
are usually killed by common mechanical pre-planting soil preparation practices.62 In the Netherlands 
the appearance of volunteers is rare, although maize plants occasionally have been observed outside 
agricultural fields.65,67 Any volunteers emerging will be killed by frost at the onset of winter.65 COGEM 
is not aware of any reports of feral maize populations in the Netherlands.65 Hybridisation of GM maize 
with species other than teosinte – the wild relative of maize – cannot occur. However, as teosinte is 
absent in maize fields and nature in the Netherlands,65 hybridisation of GM maize with teosinte will 
not occur in the Netherlands. 
 
The bio-informatic analysis of each of the inserted elements and its 3’ and 5’ junctions with the genome 
of GM maize MON87427 × MON94804 × MON89034 × MIR162 × NK603 were updated, using up-to-
date databases of allergens, toxins, and other biologically active proteins to assess protein sequence 
similarities. No indications for potential environmental risks were identified. 
 
The applicant analysed the phenotypic and agronomic characteristics of MON87427 × MON94804 × 
MON89034 × MIR162 × NK603 and reported that most characteristics of the GM maize did not differ 
from the non-GM near-isogenic control line, and is equivalent to the reference varieties, taking natural 
variation into account. 
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There are no indications that the introduced traits in 
MON87427 × MON94804 × MON89034 × MIR162 × NK603 will allow the GM maize to survive in the 
Dutch environment. A post-market environmental monitoring (PMEM) plan is provided in the 
application. 
 
COGEM is of the opinion that the market authorisation for import and processing of GM maize of 
MON87427 × MON94804 × MON89034 × MIR162 × NK603 and its subcombinations poses a negligible 
risk to the Dutch environment. COGEM abstains from giving advice on the potential risks of incidental 
consumption, as a food/feed assessment is carried out by other organisations. 

References 
 
1. Harrison LA et al. (1993). Characterization of Microbially-Expressed Protein: CP4 EPSPS. Monsanto Company, 

MSL0012901. 
2.  Funke T et al. (2006). Molecular basis for the herbicide resistance of Roundup Ready crops. Proc. Natl. Acad. Sci. U. S. A 

103: 13010-13015 
3.  European Food Safety Authority (EFSA) (2010). Scientific opinion. Guidance on the environmental risk assessment of 

genetically modified plants. The EFSA Journal 8: 1879 
4. Paciorek T et al. (2022). Targeted suppression of gibberellin biosynthetic genes ZmGA20ox3 and ZmGA20ox5 produces 

a short stature maize ideotype. Plant Biotechnol. J 20: 1140-1153 
5.  Drury SM et al. (2008). Composition of forage and grain from second-generation insect-protected corn MON 89034 is 

equivalent to that of conventional corn (Zea mays L.). J. Agric. Food Chem. 12: 4623-4630 
6. Estruch JJ et al. (1996). Vip3A, a novel Bacillus thuringiensis vegetative insecticidal protein with a wide spectrum of 

activities against lepidopteran insects. Proc. Natl. Acad. Sci. U.S.A. 93: 5389-5394 
7.  Negrotto M et al. (2000). The use of phosphomannose-isomerase as a selectable marker to recover transgenic maize 

plants (Zea mays L.) via Agrobacterium transformation. Plant Cell Rep. 19: 798-803 
8. COGEM (2003). Markttoelating ‘NK603 maize tolerant to glyphosate’. [In Dutch] COGEM advice CGM/030319-08 
9.  COGEM (2006). Cultivation of herbicide tolerant maize line NK603. COGEM advice CGM/060704-01 
10.  COGEM (2024). Renewal of the authorisation for import and processing of genetically modified maize NK603. COGEM 

advice CGM/240812-01 
11. COGEM (2009). Molecular characterization of maize MON89034. COGEM advice CGM/090126-01  
12. COGEM (2012). Application for cultivation of MON89034 maize. COGEM advice CGM/120710-02 
13. COGEM (2013). Import and processing of maize line MON87427 with tissue-selective tolerance to glyphosate. COGEM 

advice CGM/130314-01  
14. COGEM (2024). Renewal of the authorisation for import and processing of genetically modified maize MON87427. 

COGEM advice CGM/240814-01 
15. COGEM (2023). Environmental risk assessment of import and processing of GM maize MON94804. CGM/230713-01 
16.  COGEM (2010). Import and processing of genetically modified maize MIR162. COGEM advice CGM/101019-04 
17.  COGEM (2021). Renewal of the authorisation for import and processing of genetically modified maize MIR162. COGEM 

advice CGM/210927-01 
18. COGEM (2005). Import and processing of insect resistant and herbicide tolerant maize MON863 x MON810 x NK603. 

COGEM advice CGM/050228-02 
19.  COGEM (2005). Import and processing of insect resistant and herbicide tolerant maize MON863 x NK603. COGEM advice 

CGM/050228-03 
20. COGEM (2007). Import and processing of MON89034xNK603. COGEM advice CGM/071022-03 
21. COGEM (2007). Import of genetically modified maize 59122 x 1507 x NK603. COGEM advice CGM/070817-01 
22. COGEM (2007). Import of genetically modified maize 59122 x NK603. COGEM advice CGM/070817-02 
23. COGEM (2009). Additional advice on the import and processing of MON89034xNK603. COGEM advice CGM/091020-01 
24. COGEM (2009). Cultivation of maize line MON89034xNK603. COGEM advice CGM/091208-01 
25. COGEM (2012). Import and processing of genetically modified maize line 1507 x 59122 x MON810 x NK603. COGEM 

advice CGM/120402-01 
26.  COGEM (2015). Import and processing of insect resistant and herbicide tolerant maize MON87427xMON89034xNK603. 

COGEM advice CGM/150817-01 
27. COGEM (2007). Import and processing of maize MON89034. COGEM advice CGM/071022-02 



COGEM-advice CGM/251205-01 5 

 
28. COGEM (2007). Import and processing of maize MON89034xMON88017. COGEM advice CGM/071022-01 
29. COGEM (2009). Import and processing of GM maize line MON89034x1507xMON88017x59122. COGEM advice 

CGM/090428-12 
30.  COGEM (2009). Import and processing of genetically modified MON89034x1507xNK603 maize. COGEM advice 

CGM/090930-01 
31. COGEM (2010). Import and processing of genetically modified soybean MON87701xMON89788. COGEM advice 

CGM/100202-01 
32. COGEM (2010). Additional advice on the import and processing of MON89034 x MON88017. COGEM advice 

CGM/100421-02 
33. COGEM (2018). Import and processing of genetically modified maize Bt11xMIR162xMIR604xMON89034x5307xGA21 

and sub-combinations. COGEM advice CGM/180924-01 
34. COGEM (2019). Aanvullend advies over de hernieuwing van de importvergunning van de ggmaislijn MON89034, naar 

aanleiding van een recente EFSA opinie. COGEM advice CGM/191205-01 
35. COGEM (2021). Environmental risk assessment of import and processing of genetically modified maize 

DP4114xMON89034xMON87411xDAS-40278-9 and its sub-combinations. COGEM advice CGM/210809-01 
36. COGEM (2016). Import and processing of genetically modified maize MON87427xMON89034xMIR162xNK603. COGEM 

advice CGM/160824-01 
37. COGEM (2016). Import and processing of insect resistant and herbicide tolerant generically modified maize 

1507xMON810xMIR162xNK603. COGEM advice CGM/160412-01 
38. COGEM (2017). Import and processing of genetically modified maize MON89034x1507xMON88017x59122xDAS-40278-

9. COGEM advice CGM/170814-01 
39. COGEM (2017). Import and processing of genetically modified maize MON89034x1507xNK603xDAS-40278-9. COGEM 

advice CGM/170131-01 
40. COGEM (2017). Renewal of the authorisation for import of feed of genetically modified 1507xNK603 maize. COGEM 

advice CGM/170731-02 
41. COGEM (2017). Renewal of the authorisation for import of feed of genetically modified NK603xMON810 maize. COGEM 

advice CGM/170628-01 
42. COGEM (2018). Import and processing of genetically modified maize DP4114xMON810xMIR604xNK603. COGEM advice 

CGM/181019-01 
43. COGEM (2018). Import and processing of genetically modified maize MON87427xMON89034x1507x 

MON87411x59122xDAS-40278-9 and sub-combinations. COGEM advice CGM/180806-03 
44. COGEM (2018). Import and processing of genetically modified maize MON89034x1507xMIR162xNK603x DAS-40278-9 

and sub-combinations. COGEM advice CGM/181220-03 
45. COGEM (2023). Renewal of the authorisation for import and processing of genetically modified maize 

MON89034x1507xMON88017x59122 and part of its subcombinations. COGEM advice CGM/230622-01 
46. COGEM (2023). Renewal of the authorisation for import and processing of genetically modified maize 

MON89034x1507xNK603. COGEM advice CGM/230711-01 
47. COGEM (2024). Import and processing of genetically modified maize DP202216xNK603xDAS-40278-9 and 

subcombinations. COGEM advice CGM/240415-01 
48. COGEM (2024). Renewal of the authorisation for import and processing of genetically modified maize NK603xT25. 

COGEM advice CGM/241011-01 
49. COGEM (2015). Import and processing of insect resistant and herbicide tolerant maize 

MON87427xMON89034x1507xMON88017x59122. COGEM advice CGM/150825-02 
50. COGEM (2007). Advice cultivation of maize variety 59122xNK603x1507. COGEM advice CGM/070925-03 
51. COGEM (2011). Additional information concerning the application for cultivation of MON89034xNK603 maize. COGEM 

advice CGM/110803-01 
52. COGEM (2012). Additional information concerning the application for cultivation of genetically modified 

MON89034xNK603 maize. COGEM advice CGM/120327-01 
53.  COGEM (2009). Cultivation of maize line MON89034 x MON88017. COGEM advice CGM/091222-02 
54. COGEM (2013). Mixture toxicity regarding the application for cultivation of MON89034xNK603 maize. COGEM advice 

CGM/130604-02 
55. European Commission (EC) (2015). Commission Implementing Decision (EU) 2015/684 of 24 April 2015 authorising the 

placing on the market of genetically modified maize NK603 (MON-ØØ6Ø3-6) and renewing the existing maize NK603 
(MON-ØØ6Ø3-6) products, pursuant to Regulation (EC) No 1829/2003 of the European Parliament and of the Council 
(notified under document C(2015) 2753). Official Journal of the European Union. L 112/6 



COGEM-advice CGM/251205-01 6 

 
56. EC (2009). Commission Decision authorising the placing on the market of products containing, consisting of, or 

produced from genetically modified maize MON 89034 (MON-89Ø34-3) pursuant to Regulation (EC) No 1829/2003 of 
the European Parliament and of the Council (2009/813/EC). Official Journal of the European Union. L 289/21 

57. EC (2015). COMMISSION IMPLEMENTING DECISION (EU) 2015/2281 of 4 December 2015 authorising the placing on the 
market of products containing, consisting of, or produced from genetically modified maize MON 87427 (MON-87427-
7) pursuant to Regulation (EC) No 1829/2003 of the European Parliament and of the Council (notified under document 
C(2015) 8587). Official Journal of the European Union L 322/67 

58. EC (2025). Commission Implementing Decision (EU) 2025/692 of 9 April 2025 authorising the placing on the market of 
products containing, consisting of or produced from genetically modified maize MON 94804 pursuant to Regulation 
(EC) No 1829/2003 of the European Parliament and of the Council (notified under document C(2025) 2116) Official 
Journal of the European Union 

59. EC (2012). Commission Implementing Decision of 18 October 2012 authorising the placing on the market of products 
containing, consisting of, or produced from genetically modified maize MIR162 (SYN-IR162-4) pursuant to Regulation 
(EC) No 1829/2003 of the European Parliament and of the Council (notified under document C(2012) 7198). Official 
Journal of the European Union L 290/14 

60. Hin CJA (2001). Landbouwkundige risico’s van uitkruising van GGO-gewassen. [In Dutch] Centrum voor Landbouw en 
Milieu (CLM)  

61. Treu R & Emberlin J (2000). Pollen dispersal in the crops Maize (Zea mays), Oil Seed Rape (Brassica napus ssp. oleifera), 
Potatoes (Solanum tuberosum), Sugar Beet (Beta vulgaris ssp. vulgaris) and Wheat (Triticum aestivum). Evidence from 
Publications. Soil Association  

62. Andersson M & Carmen de Vicente M (2010). Gene flow between crops and their wild relatives. The John Hopkins 
University Press, Baltimore, Maryland, The United States of America 

63. CAB International (2007). Crop Protection Compendium. Zea mays (maize). CD-ROM edition, Wallingford 
64. Organisation for Economic Cooperation and Development (OECD) (2003). Consensus document on the biology of Zea 

mays ssp. mays (Maize) 
65. Huiting HF et al. (2018). Are teosinte and feral maize present in the Netherlands? COGEM report CGM 2018-06 
66.  Miedema P (1982). The effect of low temperature on Zea mays. Advances in Agronomy 35: 93-128 
67.  Van de Wiel CCM et al. (2011). Crop volunteers and climate change. Effects of future climate change on the occurrence 

of Maize, Sugar Beet and Potato volunteers in the Netherlands. COGEM report 2011-11 


	Advice Import & processing MON87427×MON94804×MON89034×MIR162×NK603

