
SCIENTIFIC OPINION

ADOPTED: 25 November 2020

doi: 10.2903/j.efsa.2021.6347

Assessment of genetically modified maize Bt11 for renewal
authorisation under Regulation (EC) No 1829/2003

(application EFSA-GMO-RX-016)

EFSA Panel on Genetically Modified Organisms (GMO),
Hanspeter Naegeli, Jean-Louis Bresson, Tamas Dalmay, Ian Crawford Dewhurst,

Michelle M Epstein, Leslie George Firbank, Philippe Guerche, Jan Hejatko,
Francisco Javier Moreno, Ewen Mullins, Fabien Nogu�e, Nils Rostoks,

Jose Juan S�anchez Serrano, Giovanni Savoini, Eve Veromann, Fabio Veronesi,
Fernando �Alvarez, Michele Ardizzone and Tommaso Raffaello

Abstract

Following the submission of application EFSA-GMO-RX-016 under Regulation (EC) No 1829/2003 from
Syngenta the Panel on Genetically Modified Organisms of the European Food Safety Authority was
asked to deliver a scientific risk assessment on the data submitted in the context of the renewal of
authorisation application for the insect-resistant and herbicide-tolerant genetically modified maize Bt11,
for food and feed uses, excluding cultivation within the European Union. The data received in the
context of this renewal application contained post-market environmental monitoring reports, a
systematic search and evaluation of literature, updated bioinformatic analyses, and additional
documents or studies performed by or on behalf of the applicant. The GMO Panel assessed these data
for possible new hazards, modified exposure or new scientific uncertainties identified during the
authorisation period and not previously assessed in the context of the original application. Under the
assumption that the DNA sequences of the event in maize Bt11 considered for renewal is identical to
the sequence of the originally assessed events, the GMO Panel concludes that there is no evidence in
renewal application EFSA-GMO-RX-016 for new hazards, modified exposure or scientific uncertainties
that would change the conclusions of the original risk assessment on maize Bt11.
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Summary

Following the submission of application EFSA-GMO-RX-016 under Regulation (EC) No 1829/2003
from Syngenta, the Panel on Genetically Modified Organisms of the European Food Safety Authority
(GMO Panel) was asked to deliver a scientific risk assessment on the data submitted in the context of
the renewal of authorisation application for the insect-resistant and herbicide-tolerant genetically
modified maize Bt11. The scope of application EFSA-GMO-RX-016 is for the renewal of the placing on
the market of products containing, consisting of, or produced from maize Bt11, excluding cultivation
within the European Union (EU).

In delivering its scientific opinion, the GMO Panel took into account application EFSA-GMO-RX-016,
additional information provided by the applicant, scientific comments submitted by the EU Member
States and relevant scientific publications. The data received in the context of the renewal application
EFSA-GMO-RX-016 contained: post-market environmental monitoring reports, an evaluation of the
literature retrieved by a systematic search, updated bioinformatics analyses and additional documents
or studies performed by or on behalf of the applicant. The GMO Panel assessed these data for possible
new hazards, modified exposure or new scientific uncertainties identified during the authorisation
period and not previously assessed in the context of the original application.

Under the assumption that the DNA sequences of the events in maize Bt11 considered for renewal
is identical to the sequences of the originally assessed events, the GMO Panel concludes that there is
no evidence in the renewal application EFSA-GMO-RX-016 for new hazards, modified exposure or
scientific uncertainties that would change the conclusions of the original risk assessment on maize Bt11
(EFSA, 2009).
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1. Introduction

1.1. Background

On 11 October 2018, the European Food Safety Authority (EFSA) received from the European
Commission (EC) application EFSA-GMO-RX-016 for the renewal of the authorisation of maize Bt11
(Unique Identifier SYN-BTØ11-1), submitted by Syngenta (hereafter referred to as ‘the applicant’)
according to Regulation (EC) No 1829/2003.1

Following receipt of application EFSA-GMO-RX-016 EFSA informed the Member States (MS) and
made the summary of the application available to the public on the EFSA website.2

EFSA checked the application for compliance with the relevant requirements of
Regulation (EC) No 1829/2003 and Regulation (EU) No 503/20133 and, when needed, asked the
applicant to supplement the initial application. On 26 November 2018, EFSA declared the application
valid and made the valid application available to the MS and the European Commission.

Following the submission of application EFSA-GMO-RX-Bt11 and the publication of the EFSA
scientific opinion (EFSA, 2009), the placing on the market of maize Bt11 for products containing,
consisting of, or produced from this GM maize, excluding cultivation in the EU, was authorised by
Commission Decision 2010/419/EU4. A copy of this authorisation was provided by the applicant.5

From the validity date, EFSA and its scientific Panel on Genetically Modified Organisms (hereafter
referred to as ‘the GMO Panel’) endeavoured to respect a time limit of 6 months to issue a scientific
opinion on application EFSA-GMO-RX-016. Such time limit was extended whenever EFSA and/or its
GMO Panel requested supplementary information to the applicant. According to
Regulation (EC) No 1829/2003, any supplementary information provided by the applicant during the
risk assessment was made available to the MS and European Commission (for further details, see the
section ‘Documentation’, below).

In accordance with Regulation (EC) No 1829/2003, EFSA consulted the nominated risk assessment
bodies of the MS, including national Competent Authorities within the meaning of Directive 2001/18/EC6.
The MS had 3 months to make their opinion known on application EFSA-GMO-RX-016 as of date of
validity.

1.2. Terms of Reference as provided by the requestor

According to Articles 6 and 18 of Regulation (EC) No 1829/2003, EFSA and its GMO Panel were
requested to carry out a scientific risk assessment of maize Bt11 for the renewal of authorisation for
placing on the market of products containing, consisting of, or produced from GM maize Bt11 in the
context of its scope as defined in application EFSA-GMO-RX-016.

According to Regulation (EC) No 1829/2003, this scientific opinion is to be seen as the report
requested under Articles 6(6) and 18(6) of that Regulation including the opinions of the nominated risk
assessment bodies of the MS.7

In addition to the present scientific opinion on maize Bt11, EFSA and its GMO Panel were also asked to
report on the particulars listed under Articles 6(5) and 18(5) of Regulation (EC) No 1829/2003. The
relevant information is made available in the EFSA Register of Questions,8 including the information
required under Annex II to the Cartagena Protocol, a labelling proposal, a post-market environmental

1 Regulation (EC) No 1829/2003 of the European Parliament and of the Council of 22 September 2003 on genetically modified
food and feed. OJ L 268, 18.10.2003, p. 1–23.

2 Available online: http://registerofquestions.efsa.europa.eu/roqFrontend/questionDocumentsLoader?question=EFSA-Q-2018-00799
3 Commission Implementing Regulation (EU) No 503/2013 of 3 April 2013 on applications for authorisation of genetically
modified food and feed in accordance with Regulation (EC) No 1829/2003 of the European Parliament and of the Council and
amending Commission Regulations (EC) No 641/2004 and (EC) No 1981/2006. OJ L 157, 8.6.2013, p. 1–48.

4 Commission Decision of 28 July 2010 renewing the authorisation for continued marketing of products containing, consisting of,
or produced from genetically modified maize Bt11 (SYN-BTØ11-1), authorising foods and food ingredients containing or
consisting of field maize Bt11 (SYN-BTØ11-1) pursuant to Regulation (EC) No 1829/2003 of the European Parliament and of
the Council and repealing Decision 2004/657/EC. Official Journal of the European Union L 197/11, 29.7.2010.

5 Dossier: Maize Bt11 – Appendix 2.1-1.
6 Directive 2001/18/EC of the European Parliament and of the Council of 12 March 2001 on the deliberate release into the
environment of genetically modified organisms and repealing Council Directive 90/220/EEC. OJ L 106, 12.3.2001, p. 1–38.

7 Opinions of the nominated risk assessment bodies of EU Member States can be found at the EFSA Register of Questions,
http://registerofquestions.efsa.europa.eu/roqFrontend/login, querying the assigned Question Number.

8 http://registerofquestions.efsa.europa.eu/roqFrontend/questionDocumentsLoader?question=EFSA-Q-2019-00524
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monitoring (PMEM) plan as provided by the applicant; the method(s), validated by the Community
reference laboratory, for detection, including sampling, identification of the transformation event in the
food-feed and/or foods-feeds produced from it and the appropriate reference materials.

2. Data and methodologies

2.1. Data

The data for application EFSA-GMO-RX-016 provided by the applicant at the time of submission, or
in reply to requests for additional information, are specified below.

In the context of this renewal application, a new sequencing study was submitted among the
additional documents or studies performed by or on behalf of the applicant (Appendix B). In
accordance with the GMO Panel guidelines for renewal of applications of GM food and feed authorised
under Regulation (EC) No 1829/2003 (EFSA GMO Panel, 2015), the GMO Panel evaluated the data
provided in the context of this maize Bt11 renewal application under the assumption that Bt11 event
sequences is identical to the sequences of the originally assessed event (EFSA, 2009).

2.1.1. Post-market monitoring reports9

Based on the outcome of the initial food and feed risk assessment, a post-market monitoring plan
for monitoring of GM food and feed was not required by the authorisation decision. The
implementation of a PMEM plan, consisting of a general surveillance plan to check for any adverse
effects on the environment arising from maize Bt11, was a condition for the authorisation. As no
potential adverse environmental effects were identified in the environmental risk assessment of maize
Bt11 (EFSA, 2009), case-specific monitoring was not considered necessary by the GMO Panel.

The applicant provided nine annual PMEM reports covering a reporting period from July 2010 till
June 2018. The annual PMEM plans submitted by the applicant included (1) commodity crop (GM and
non GM) imports into the EU by country of origin and destination; (2) the description of a centralised
system established by EuropaBio for the collection of information recorded by various operators
(federations involved in maize grains import and processing) on any observed adverse effect(s) on
human health and the environment arising from handling of maize possibly containing maize Bt11; (3)
the reports of the surveillance activities conducted by such operators; and (4) the review of relevant
scientific peer-reviewed studies retrieved from literature searches.

2.1.2. Systematic search and evaluation of literature10

In addition to the separate searches provided as part of the annual PMEM reports, the applicant
performed three systematic literature searches covering the period from January 2008 till July 2020, in
accordance with the recommendations on literature search outlined in EFSA (2010, 2017a).

Searches in electronic bibliographic databases and in websites of relevant organisations were
performed to identify relevant publications. Altogether, 6,059 publications were identified (after
removal of duplicates). After applying the eligibility/inclusion criteria defined a priori by the applicant,
61 publications were identified as relevant for food and feed safety assessment or molecular
characterisation. The list of relevant publications is provided in Appendix A.

2.1.3. Updated bioinformatic data11

At the time of submission of the renewal dossier, the applicant provided a complete bioinformatic
dataset for maize Bt11 event including an analysis of the insert and flanking sequences, an analysis of
the potential similarity to allergens and toxins of the newly expressed proteins and of all possible open
reading frames (ORFs) within the insert and spanning the junction sites, an analysis of possible
horizontal gene transfer (EFSA, 2017b), and a safety assessment of the newly expressed proteins
Cry1Ab and PAT regarding their capacity to trigger celiac disease (EFSA GMO Panel, 2017). The
outcome of the updated bioinformatic analyses is presented in Section 3.3.

9 Dossier: Maize Bt11 – Appendices 2.2-01 to 2.2-08b.
10 Dossier: Maize Bt11 – Folder 2.3.1-01; additional information: 20/6/2019, 28/10/2019; spontaneous information 7/9/2020.
11 Dossier: Maize Bt11 Part II – Section 2.3.2; spontaneous information 16/4/2020.
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2.1.4. Additional documents or studies provided by the applicant12

In line with the renewal guidance requirements (EFSA GMO Panel, 2015), the applicant provided an
overview on the worldwide approvals of maize Bt11 and searched for any available full reports of
studies performed by or on behalf of the applicant over the course of the authorisation period and not
previously submitted to the EU (Appendix B).

The relevance of the listed studies for molecular characterisation, human and animal safety and the
environment was assessed by the applicant.

2.1.5. Overall assessment as provided by the applicant13

The applicant provided an overall assessment concluding that information provided in the
application for renewal of authorisation of maize Bt11 for food and feed uses in the EU does not
change the outcome of the original risk assessment (EFSA, 2009).

2.1.6. Monitoring plan and proposal for improving the conditions of the original
authorisation14

The applicant indicated in the dossier that the environmental post-market monitoring plan is
appropriate and does not need any changes.

2.2. Methodologies

The GMO Panel assessed the application for renewal of the authorisation of maize Bt11 for food
and feed uses in accordance with Articles 11 and 23 of Regulation (EC) No 1829/2003. The GMO
Panel took into account the requirements described in its guideline for the risk assessment of renewal
applications of GM food and feed authorised under Regulation (EC) No 1829/2003 (EFSA GMO Panel,
2015). The comments raised by the nominated risk assessment bodies of EU Member States were
taken into consideration during the scientific risk assessment.

3. Assessment

3.1. Evaluation of the post-market monitoring reports

During the general surveillance activities covering the authorisation period of maize Bt11, no
adverse effects were reported by the applicant.

3.2. Evaluation of the systematic search and evaluation of literature

The GMO Panel assessed the applicant’s literature searches on maize Bt11 and the newly expressed
proteins Cry1Ab and PAT. The overall quality of the performed literature searches is acceptable.

The GMO Panel acknowledges that no publications raising a safety concern for human and animal
health and the environment which would change the original risk assessment conclusions on maize
Bt11 (EFSA, 2009) have been identified by the applicant.

3.3. Evaluation of the updated bioinformatic data

The results of the updated bioinformatic analyses to assess the interruption of maize endogenous
genes confirm previous results indicating that no endogenous genes were interrupted (EFSA, 2009).

Analyses of the amino acid sequence of the newly expressed Cry1Ab and PAT proteins reveal no
significant similarities to toxins, allergens or immunogenic gluten-related epitopes. In addition,
bioinformatic analyses of the newly created ORFs within the insert or spanning the junctions with
genomic DNA confirm the previous conclusions indicating that the expression of ORFs showing
significant similarities to toxins or allergens in maize Bt11 is highly unlikely (EFSA, 2009).

The updated bioinformatic analysis for event Bt11 did not reveal any DNA sequence that could
provide sufficient length and identity which could facilitate horizontal gene transfer (HGT) by double
homologous recombination, confirming previous conclusions (EFSA, 2009). Given the results of this
analysis and that the recombinant DNA in maize Bt11 does not confer selective advantages to

12 Dossier: Maize Bt11 Part II – Section 2.3.3.
13 Dossier: Maize Bt11 Part II – Section 3.
14 Dossier: Maize Bt11 Part II – Section 4.
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microorganisms, the GMO Panel identified no safety concern linked to an unlikely but theoretically
possible HGT.

3.4. Evaluation of the additional documents or studies provided by the
applicant

The GMO Panel evaluated the full study reports of the additional studies provided (Appendix B, C15).
This new information does not raise any concern for human and animal health and the environment,
which would change the original risk assessment conclusions on maize Bt11 (EFSA, 2009).

3.5. Evaluation of the overall assessment as provided by the applicant

The GMO Panel evaluated the overall assessment provided by the applicant and confirms that there
is no evidence in renewal application EFSA-GMO-RX-016 – indicating new hazards, relevant changes in
exposure or scientific uncertainties that would change previous conclusions on maize Bt11.

3.6. Evaluation of the monitoring plan and proposal for improving the
conditions of the original authorisation

The PMEM plan covers general surveillance of imported GM plant material, including maize Bt11.
This general surveillance is coordinated by EuropaBio and implemented by selected operators
(federations involved in maize grains import and processing). In addition, the applicant reviews
relevant scientific publications retrieved from literature searches on an annual basis. The GMO Panel is
of the opinion that the scope of the plan provided by the applicant is consistent with the scope of
application EFSA-GMO-RX-016, but reminds that monitoring is related to risk management, and thus
the final adoption and implementation of the PMEM plan falls outside the mandate of EFSA.

4. Conclusions

Under the assumption that the DNA sequence of the event in maize Bt11 considered for renewal is
identical to the sequence of the originally assessed event, the GMO Panel concludes that there is no
evidence in renewal application EFSA-GMO-RX-016 for new hazards, modified exposure or scientific
uncertainties that would change the conclusions of the original risk assessment on maize Bt11
(EFSA, 2009).

5. Documentation as provided to EFSA

1) Letter from the European Commission to EFSA received on 11 October 2018 concerning a
request for the continued marketing of food and feed containing, consisting of or produced
from genetically modified maize Bt11 and products other than food and feed containing or
consisting of it with the exception of cultivation, authorised under Regulation 1829/2003
(commission Decision 2010/419/EU) by Syngenta Crop Protection NV/SA.

2) Application EFSA-GMO-RX-016 validated by EFSA, 26 November 2018.
3) Request for supplementary information to the applicant, 19 December 2019.
4) Receipt of supplementary information from the applicant, 20 June 2019.
5) Request for supplementary information to the applicant, 25 July 2019.
6) Request for supplementary information to the applicant, 06 August 2019.
7) Receipt of supplementary information from the applicant, 28 October 2019.
8) Receipt of supplementary information from the applicant, 03 April 2020.
9) Receipt of spontaneous information from the applicant, 16 April 2020.
10) Receipt of spontaneous information from the applicant, 07 September 2020.

References
EFSA (European Food Safety Authority), 2009. Scientific Opinion on application reference EFSA-GMO-RX-Bt11 for

renewal of the authorisation of existing products produced from insect-resistant genetically modified maize
Bt11, under Regulation (EC) No 1829/2003 from Syngenta. EFSA Journal 2009;7(2):977, 13 pp. https://doi.
org/10.2903/j.efsa.2009.977

15 Appendix C contains the GMO Panel assessment of a 90-day study on Bt11 maize provided by the applicant in the context of
this application.

Assessment of genetically modified maize Bt11 for renewal authorisation

www.efsa.europa.eu/efsajournal 8 EFSA Journal 2021;19(1):6347

https://doi.org/10.2903/j.efsa.2009.977
https://doi.org/10.2903/j.efsa.2009.977


EFSA (European Food Safety Authority), 2010. Application of systematic review methodology to food and feed
safety assessments to support decision making. EFSA Journal 2010;8(6):1637, 90 pp. https://doi.org/10.2903/
j.efsa.2010.1637

EFSA (European Food Safety Authority), 2014. Explanatory statement for the applicability of the Guidance of the
EFSA Scientific Committee on conducting repeated-dose 90-day oral toxicity study in rodents on whole food/
feed for GMO risk assessment. EFSA Journal 2014;12(10):3871, 25 pp. https://doi.org/10.2903/j.efsa.2014.
3871

EFSA (European Food Safety Authority), Devos Y, Guajardo IM, Glanville J and Waigmann E, 2017a. Explanatory
note on literature searching conducted in the context of GMO applications for (renewed) market authorization
and annual post-market environmental monitoring reports on GMOs authorised in the EU market. EFSA
supporting publications 2017;EN-1207, 48 pp. https://doi.org/10.2903/sp.efsa.2017.en-1207

EFSA (European Food Safety Authority), Gennaro A, Gomes A, Herman L, Nogue F, Papadopoulou N and Tebbe C,
2017b. Technical report on the explanatory note on DNA sequence similarity searches in the context of the
assessment of horizontal gene transfer from plants to microorganisms. EFSA supporting publication 2017;EN-
1273, 11 pp. https://doi.org/10.2903/sp.efsa.2017.en-1273

EFSA GMO Panel (EFSA Panel on Genetically Modified Organisms), 2015. Guidance for renewal applications of
genetically modified food and feed authorised under Regulation (EC) No 1829/2003. EFSA Journal 2015;13
(6):4129, 8 pp. https://doi.org/10.2903/j.efsa.2015.4129

EFSA GMO Panel (EFSA Panel on Genetically Modified Organisms), Naegeli H, Birch AN, Casacuberta J, De
Schrijver A, Gralak MA, Guerche P, Jones H, Manachini B, Messean A, Nielsen EE, Nogue F, Robaglia C, Rostoks
N, Sweet J, Tebbe C, Visioli F, Wal J-M, Eigenmann P, Epstein M, Hoffmann-Sommergruber K, Koning F, Lovik
M, Mills C, Moreno FJ, van Loveren H, Selb R and Fernandez Dumont A, 2017. Guidance on allergenicity
assessment of genetically modified plants. EFSA Journal 2017;15(5):4862, 49 pp. https://doi.org/10.2903/
j.efsa.2017.4862

EFSA Scientific Committee, 2011. EFSA guidance on conducting repeated-dose 90-day oral toxicity study in
rodents on whole food/feed. EFSA Journal 2011;9(12):2438, 21 pp. https://doi.org/10.2903/j.efsa.2011.2438

Steinberg P, van der Voet H, Goedhart PW, Kleter G, Kok EJ, Pla M, Nadal A, Zeljenkov�a D, Al�a�cov�a R, Babincov�a J,
Rollerov�a E, Jad’ud’ov�a S, Kebis A, Szabova E, Tulinsk�a J, L�ı�skov�a A, Tak�acsov�a M, Lehotsk�a Miku�sov�a M,
Krivo�s�ıkov�a Z, Sp€ok A, Racovita M, de Vriend H, Alison R, Alison C, Baumg€artner W, Becker K, Lempp C,
Schmicke M, Schrenk D, P€oting A, Schiemann J and Wilhelm R, 2019. Lack of adverse effects in subchronic and
chronic toxicity/carcinogenicity studies on the glyphosate-resistant genetically modified maize NK603 in Wistar
Han RCC rats. Archives of Toxicology, 93, 1095. https://doi.org/10.1007/s00204-019-02400-1

Abbreviations

ALT alanine aminotransferase
APTT activated partial thromboplastin time
ANOVA analysis of variance
BUN blood urea nitrogen
ELISA Enzyme-linked immunosorbent assay
GLP good laboratory practice
GM genetically modified
GMO genetically modified organism
GMO Panel EFSA Panel on Genetically Modified Organisms
HGT horizontal gene transfer
OECD Organisation for Economic Co-operation and Development
ORFs open reading frames
PCR polymerase chain reaction
PMEM post-market environmental monitoring
PT partial thromboplastin time

Assessment of genetically modified maize Bt11 for renewal authorisation

www.efsa.europa.eu/efsajournal 9 EFSA Journal 2021;19(1):6347

https://doi.org/10.2903/j.efsa.2010.1637
https://doi.org/10.2903/j.efsa.2010.1637
https://doi.org/10.2903/j.efsa.2014.3871
https://doi.org/10.2903/j.efsa.2014.3871
https://doi.org/10.2903/sp.efsa.2017.en-1207
https://doi.org/10.2903/sp.efsa.2017.en-1273
https://doi.org/10.2903/j.efsa.2015.4129
https://doi.org/10.2903/j.efsa.2017.4862
https://doi.org/10.2903/j.efsa.2017.4862
https://doi.org/10.2903/j.efsa.2011.2438
https://doi.org/10.1007/s00204-019-02400-1


Appendix A – List of relevant publications identified by the applicant
through systematic literature searches (1 January 2008–1 July 2020)

References

Adel-Patient K, Guimaraes VD, Paris A, Drumare MF, Ah-Leung S, Lamourette P, Nevers MC, Canlet C, Molina J,
Bernard H, Cr�eminon C, Wal JM, 2011. Immunological and metabolomic impacts of administration of Cry1Ab
protein and MON 810 maize in mouse. PLoS ONE, 6, e16346.

Andreassen M, Bøhn T, Wikmark O-G, Van den Berg J, Løvik M, Traavik T, Nygaard UC, 2015a. Cry1Ab protein
from Bacillus thuringiensis and MON810 cry1Ab transgenic maize exerts no adjuvant effect after airway
exposure. Scandinavian Journal of Immunology, 81, 192–200.
Andreassen M, Rocca E, Bøhn T, Wikmark OG, van den Berg J, Løvik M, Traavik T, Nygaard UC, 2015b. Humoral
and cellular immune responses in mice after airway administration of Bacillus thuringiensis Cry1Ab and MON810
cry1Ab-transgenic maize. Food and Agricultural Immunology, 26, 521–537.

Andreassen M, Bøhn T, Wikmark OG, Bodin J, Traavik T, Løvik M, Nygaard U, 2016. Investigations of
immunogenic, allergenic and adjuvant properties of Cry1Ab protein after intragastric exposure in a food allergy
model in mice. BMC Immunology, 17, 10.
Aris A and Leblanc S, 2011. Maternal and fetal exposure to pesticides associated to genetically modified foods in
Eastern Townships of Quebec, Canada. Reproductive Toxicology, 31, 528–533.

Bondzio A, Stumpff F, Sch€on J, Martens H, Einspanier R, 2008. Impact of Bacillus thuringiensis toxin Cry1Ab on
rumen epithelial cells (REC) - a new in vitro model for safety assessment of recombinant food compounds. Food &
Chemical Toxicology, 46, 1976–1984.
Bondzio A, Lodemann U, Weise C and Einspanier R, 2013. Cry1Ab treatment has no effects on viability of
cultured porcine intestinal cells, but triggers Hsp70 expression. PloS ONE, 8, e67079.

Campos RC, Holderbaum DF, Onofre Nodari R, Isabel M and Hernandez M, 2018. Indirect exposure to Bt maize
through pig feces causes behavioural changes in dung beetles. Journal of Applied Entomology, 142, 893–900.
CFIA (Canadian Food Inspection Agency), 2018a. Decision Document DD2016-116-Determination of the Safety
of Syngenta Canada Inc.’s Corn (Zea mays L.) Event MZHG0JG. Ontario, Canada: Canadian Food Inspection
Agency.

CFIA (Canadian Food Inspection Agency), 2018b. Decision Document DD2016-118 Determination of the Safety
of Syngenta Canada Inc.’s Corn (Zea mays L.) Event MZIR098. Ontario, Canada: Canadian Food Inspection
Agency.
Daudu CK, Muchaonyerwa P and Mnkeni PNS, 2012. Carbon and nitrogen mineralisation and inactivation of the
Cry1Ab protein in Bt maize (MON810) residues during composting. South African Journal of Plant and Soil, 29,
57–63.

De Luis R, P�erez MD, S�anchez L, Lavilla M and Calvo M, 2008. Kinetic and thermodynamic parameters for heat
denaturation of Cry1a(b) protein from transgenic maize (Zea mays). Journal of Food Science, 73, C447–C51.
de Luis R, Lavilla M, S�anchez L, Calvo M and P�erez MD, 2010. Pepsin degradation of Cry1A(b) protein purified
from genetically modified maize (Zea mays). Journal of Agricultural and Food Chemistry, 58, 2548–2553.

Hammond B, Kough J, Herouet-Guicheney C, Jez JM and ILSI International Food Biotechnology Committee Task
Force on Use of Mammalian Toxicology Studies in Safety Assessment of GM Foods, 2018. Evaluation of protein
safety in the context of agricultural biotechnology. Food and Chemical Toxicology, 46, S71–S97.
Erasmus R, Pieters R, Du Plessis H, Hilbeck A and Trtikova M, 2019. Introgression of a cry1Ab transgene into
open pollinated maize and its effect on Cry protein concentration and target pest survival. PLoS ONE, 14,
e0226476.

FSANZ (Food Standards Australia New Zealand), 2019a. Application A1080 – Food derived from Herbicide-
tolerant Cotton Line MON88701. Canberra, Australia.
FSANZ (Food Standards Australia New Zealand), 2019b. Safety assessment (at Approval) – Application A1081
Food derived from Herbicide-tolerant Soybean Line SYHT0H2. Canberra, Australia.

FSANZ (Food Standards Australia New Zealand), 2019c. Safety assessment – Application A1087 (at Approval)
Food derived from Insect-protected Soybean Line DAS-81419-2. Canberra, Australia.
FSANZ (Food Standards Australia New Zealand), 2020a. Application to Food Standards Australia New Zealand for
the Inclusion of Corn MON 87429. Canberra, Australia.

FSANZ (Food Standards Australia New Zealand), 2020b. Safety assessment – Application A1192. Canberra,
Australia.
Grisolia CK, Oliveira R, Domingues I, Oliveira-Filho EC, Monerat RG, Soares AMVM, 2009. Genotoxic evaluation of
different delta-endotoxins from Bacillus thuringiensis on zebrafish adults and development in early life stages.
Mutation Research, 672, 119–123.

Assessment of genetically modified maize Bt11 for renewal authorisation

www.efsa.europa.eu/efsajournal 10 EFSA Journal 2021;19(1):6347



References

Gruber et al., 2011. Fate of Cry1Ab protein in agricultural systems under slurry management of cows fed
genetically modified maize (Zea mays L.) MON810: a quantitative assessment. Journal of Agricultural & Food
Chemistry, 59, 7135–7144.
Gu et al., 2013. Effects of oral Bt-maize (MON810) exposure on growth and health parameters in normal and
sensitised Atlantic salmon, Salmo salar L. British Journal of Nutrition, 109, 1408–1423.

Guertler et al., 2008. Fate of recombinant DNA and Cry1Ab protein after ingestion and dispersal of genetically
modified maize in comparison to rapeseed by fallow deer (Dama dama). European Journal of Wildlife Research,
54, 36–43.
Guertler et al., 2010. Long-term feeding of genetically modified corn (MON810) - Fate of cry1Ab DNA and
recombinant protein during the metabolism of the dairy cow. Livestock Science, 131, 250–259.

Guimaraes et al., 2010. In vitro digestion of Cry1Ab proteins and analysis of the impact on their
immunoreactivity. Journal of Agricultural & Food Chemistry, 58, 3222–3231.
HC (Health Canada), 2018a. Decision Document DD2016-116 Determination of the safety of Syngenta Canada
Inc.’s corn (Zea mays L.) Event MZHG0JG. Ottawa, Canada.

HC (Health Canada), 2018b. Decision Document DD2016-118-Determination of the safety of Syngenta Canada
Inc.’s corn (Zea mays L.) Event MZIR098. Ottawa, Canada.
Haryu et al., 2009. Longterm biosafety assessment of a genetically modified (GM) plant: the genetically modified
(GM) insect-resistant Bt11 corn does not affect the performance of multigenerations or life span of mice. Open
Plant Science Journal, 3, 49–53.

Kamota et al., 2011. Effects of ensiling of Bacillus thuringiensis (Bt) maize (MON810) on degradation of the
crystal 1Ab (Cry1Ab) protein and compositional quality of silage. African Journal of Biotechnology, 10, 17484–
17489.
MAFF (Ministry of Agriculture, Forestry and Fisheries), 2019a. Lepidoptera pest resistance and herbicide
glufosinate resistant maize (modified cry1Ab, pat, Zea mays subsp. mays (L.) Iltis) (Bt11, OECD UI: SYNBT011-1.
Tokyo, Japan.

MAFF (Ministry of Agriculture, Forestry and Fisheries), 2019b. Lepidoptera resistant cotton (modified cry1Ab,
Gossypium hirsutum L.) (COT67B, OECD (UI: SYN-IR67B-1). Tokyo, Japan.
MAFF (Ministry of Agriculture, Forestry and Fisheries), 2019c. Lepidoptera pest resistance and herbicide
glufosinate resistant maize (modified cry1Ab, bar, Zea mays subsp. mays (L.) Iltis) (Event176, OECD UI:
SYNEV176-9). Tokyo, Japan.

MAFF (Ministry of Agriculture, Forestry and Fisheries), 2019d. Resistance to Lepidoptera and Coleoptera and
herbicides glufosinate and glyphoser Resistant maize (modified cry1F, cry1Ab, cry34Ab1, cry35Ab1, pat, cp4
epsps, Zea mays. subsp mays (L.) Iltis) (1507 9 59122 9 MON810 9 NK603, OECD. Tokyo, Japan.
MAFF (Ministry of Agriculture, Forestry and Fisheries), 2019e. Resistance to Lepidoptera and Coleoptera and
herbicides glufosinate and glyphosate Resistant maize (modified cry1F, pat, cry34Ab1, cry35Ab1, cry1Ab, modified
cp4 epsps, modified Strange Cry3Aa2, Zea mays subsp. mays (L.) Iltis) (1507 9 59122 9 MON810 9 NK603 9

MIR604, OECD UI: DAS-Ø15Ø7-1 9 DAS-59122-7 9 MON-ØØ81Ø-6 9 MON-ØØ6Ø3-6 9 SYN-IR6Ø4-5). Tokyo,
Japan.

MAFF (Ministry of Agriculture, Forestry and Fisheries), 2019f. Herbicide glufosinate and Lepidoptera resistant
cotton (modified bar, modified cry1Ab, Gossypium hirsutum L.) (T304-40, OECD UI: BCS-GHØØ4-7) Tokyo,
Japan.
MAFF (Ministry of Agriculture, Forestry and Fisheries), 2019g. Opinions of academics. Tokyo, Japan.

Mathur et al., 2015. Lack of detectable allergenicity in genetically modified maize containing “Cry” proteins as
compared to native maize based on in silico & in vitro analysis. PLoS ONE, 10, e0117340.
Mesnage et al., 2013. Cytotoxicity on human cells of Cry1Ab and Cry1Ac Bt insecticidal toxins alone or with a
glyphosatebased herbicide. Journal of Applied Toxicology, 33, 695–699.

Mezzomo et al., 2016. Hematotoxicity and genotoxicity evaluations in Swiss mice intraperitoneally exposed to
Bacillus thuringiensis (var kurstaki) spore crystals genetically modified to express individually Cry1Aa, Cry1Ab,
Cry1Ac, or Cry2Aa. Environmental Toxicology, 31, 970–978.
OGTR (Office of the Gene Technology Regulator), 2018a. Risk Assessment and Risk Management Plan for DIR
162 Limited and controlled release of bread wheat and durum wheat genetically modified for enhanced rust
disease resistance. Canberra, Australia.

OGTR (Office of the Gene Technology Regulator), 2018b. Risk Assessment and Risk Management Plan for DIR
163 Limited and controlled release of canola genetically modified for altered oil content and herbicide tolerance.
Canberra, Australia.

Assessment of genetically modified maize Bt11 for renewal authorisation

www.efsa.europa.eu/efsajournal 11 EFSA Journal 2021;19(1):6347



References

OGTR (Office of the Gene Technology Regulator), 2019a. Risk Assessment and Risk Management Plan for DIR
165 Limited and controlled release of wheat genetically modified for altered iron uptake, transport and
bioavailability. Canberra, Australia.

Onose et al., 2008. Evaluation of subchronic toxicity of dietary administered Cry1Ab protein from Bacillus
thuringiensis var. Kurustaki HD-1 in F344 male rats with chemically induced gastrointestinal impairment. Food &
Chemical Toxicology, 46, 2184–2189.
Paul et al., 2010. Degradation of Cry1Ab protein from genetically modified maize (MON810) in relation to total
dietary feed proteins in dairy cow digestion. Transgenic Research, 19, 683–689.

Pellegrino et al., 2018. Impact of genetically engineered maize on agronomic, environmental and toxicological
traits: a meta-analysis of 21 years of field data. [Erratum appears in Sci Rep. 2018 Apr 19;8(1):6485; PMID:
29670219]. Scientific Reports 8, 3113.
Pioneer, 2019. Petition for Determination of Nonregulated Status for Enhanced Grain Yield Potential and
Glufosinate-ammonium Resistant DP202216 Maize. Johnston, IA.

Raybould A, Higgins LS, Horak MJ, Layton RJ, Storer NP, De La Fuente JM and Herman RA, 2011. Bioinformatic
analysis for allergenicity assessment of Bacillus thuringiensis Cry proteins expressed in insect-resistant food
crops. Food & Chemical Toxicology, 49, 356–362.
Raybould A, Higgins LS, Horak MJ, Layton RJ, Storer NP, De La Fuente JM and Herman RA, 2012. Assessing the
ecological risks from the persistence and spread of feral populations of insect-resistant transgenic maize.
Transgenic Research, 21, 655–664.

Razavi A, Malhotra I, Ghosh A, Pusztai-Carey M, Marks J and King C, 2017. Antibodies as epidemiological markers
of genetically modified crop exposure: detection of Cry1Ab-specific IgG. Food and Agricultural Immunology, 28,
779–788.
Sanden M, Ornsrud R, Sissener NH, Jorgensen S, Gu J, Bakke AM and Hemre GI, 2013. Cross-generational
feeding of Bt (Bacillus thuringiensis)-maize to zebrafish (Danio rerio) showed no adverse effects on the parental
or offspring generations. British Journal of Nutrition, 110, 2222–2233.

Schafer BW, Embrey SK and Herman RA, 2016. Rapid simulated gastric fluid digestion of in-seed/grain proteins
expressed in genetically engineered crops. Regulatory Toxicology & Pharmacology, 81, 106–112.
Tremblay GF, Laberge S, Castonguay Y and Chiquette J, 2008. Outcome of Bt transgenes and protein in corn
silage, processed grains, and rumen content. Canadian Journal of Animal Science, 88, 85–95.

USDA (United States Department of Agriculture), 2019a. In response to Bayer CropScience Petition 06-234-01P
seeking extension of determination of non-regulated status for glufosinate resistant rice, Oryza sativa, event
LLRICE601. Washington, DC, USA: United States Department of Agriculture.
USDA (United States Department of Agriculture), 2019b. Pioneer Hi-Bred International, Inc. Petition (19-101-01p)
for determination of nonregulated status for enhanced grain yield and glufosinate-ammonium resistant DP202216
Corn. Washington, DC, USA.

USDA (United States Department of Agriculture), 2019c. National Environmental Policy Act Decision: Finding of
No Significant Impact. Washington, DC, USA.
Wang X, Chen X, Xu J, Dai C and Shen W, 2011. Fate of transgenic DNA from orally administered Bt MON810
maize and effects on immune response and growth in pigs. PLoS ONE, 6, e27177.

Wang X, Chen X, Xu J, Dai C and Shen W, 2012. Effects of feeding Bt MON810 maize to pigs for 110 days on
peripheral immune response and digestive fate of the cry1Ab gene and truncated Bt toxin. PLoS ONE, 7,
e36141.
Wang X, Chen X, Xu J, Dai C and Shen W, 2013. Evaluation of the potential effect of transgenic rice expressing
Cry1Ab on the hematology and enzyme activity in organs of female Swiss rats. PLoS ONE, 8, e80424.

Wang X, Chen X, Xu J, Dai C and Shen W, 2015. Degradation and detection of transgenic Bacillus thuringiensis
DNA and proteins in flour of three genetically modified rice events submitted to a set of thermal processes. Food
& Chemical Toxicology, 84, 89–98.

Wiedemann S, Lutz B, Albrecht C, Kuehn R, Killermann B, Einspanier R and Meyer HHD, 2009. Fate of genetically
modified maize and conventional rapeseed, and endozoochory in wild boar (Sus scrofa). Mammalian Biology, 74,
191–197.

Assessment of genetically modified maize Bt11 for renewal authorisation

www.efsa.europa.eu/efsajournal 12 EFSA Journal 2021;19(1):6347



Appendix B – List of additional studies performed by or on behalf of the
applicant over the course of the authorisation period and not previously
submitted to the EU with regard to the evaluation of the safety of the food
and feed for humans, animal or the environment from maize Bt11

Study identification Title

SSB-140-09 Analysis of the Transgenic DNA Insertion Site in the Genome of
Event Bt11 Maize

TK0120925 Amendment 1 Bt11 Maize Insert and Flanking Sequence

SSB-104-06 Amendment 1 Additional Molecular Characterization of Event Bt11 Maize
by Southern Analysis

SSB-154-08 Southern Blot Analysis of Event Bt11 Maize with a Full-Length
Insert-Specific Probe

TK0022087 Comparison of Microbially Produced Cry1Ab Protein and Cry1Ab
Protein Produced in Maize Plants Derived from Event Bt11

Study Report 502983 (Report Number 38503) A 13-Week Oral (Dietary) Toxicity study of Bt11 maize grain in
rats(a)

(a): Refer to Appendix C for the outcome of the assessment of this study.
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Appendix C – Outcome of the assessment of a 90-day oral repeated dose
toxicity study in rat with maize Bt11 (study number 502983)16

In this 90-day study, pair-housed Han Wistar rats (RccHan:WIST) (10 per sex per group; 2 rats per
cage) were allocated to four groups using a randomised complete block design with five replications per
sex. Groups were fed test or control diets containing 10% or 41.5% (w/w) maize from maize Bt11 plants
treated with the intended herbicide glufosinate ammonium (test material), or from a conventional
counterpart (non-GM comparator control material), respectively. The studies were adapted from the
Organisation for Economic Co-operation and Development (OECD) test guideline 408 (1998), aligned with
the guidance of the EFSA Scientific Committee (2011) and comply with the principles of good laboratory
practice (GLP) with some deviations not impacting the study results and interpretation (i.e. test item
stability, homogeneity and concentration), which are detailed below. Event-specific polymerase chain
reaction (PCR) analysis confirmed the presence of the event Bt11 in the GM maize grains and GM diets and
excluded the presence of the event in the respective controls. Enzyme-linked immunosorbent assay
(ELISA) analyses also confirmed the presence of event Bt11 in the GM maize grains and GM diets. Both GM
and control maize grains and diets were analysed for nutrients and potential contaminants (e.g. selected
heavy metals, mycotoxins, pesticides and microorganisms). Balanced diets were based on the CT1 diet
prepared by Special Diet Services. Compositional analyses of the test and control items were performed
after the preparation of the diets. Although this is not in line with EFSA recommendations (EFSA, 2014), the
GMO Panel noted that subsequent dietary analyses demonstrated the diets were nutritionally acceptable;
moreover, evaluation of the biological parameters in control animals indicated they were consistent with
those typically observed in animals of the same strain and age given balanced diets. Therefore, the GMO
Panel consider this deviation not to impact the study results. The stability of the test and control materials
was not verified in the studies for the duration of the treatment; however, in accordance to product
expiration declared by the diet manufacturer, the constituents of the diets are considered stable for the
duration of the study. The GMO Panel considered this justification acceptable. Diet preparation procedures
and regular evaluations of the mixing methods guaranteed the homogeneity and the proper concentration
of the test or control substances in them. Feed and water were provided ad libitum. In-life procedures and
observations and terminal procedures were conducted in accordance to OECD TG 408 (1998).

In the statistical analysis, for each of the two inclusion rates, rats consuming the test diet were
compared with those consuming the respective control diet.17 The cage was considered the
experimental unit. For continuous parameters, a multi-way analysis of variance (ANOVA) was
conducted for the two sexes combined (factors: treatment, sex, block-within-sex and sex-by-treatment
interaction); in case a significant sex-by-treatment interaction was identified, a two-way ANOVA
(factors: treatment and block) was performed separately for males and females. The two-way ANOVA
was also used to analyse sex-specific organ weights.

There were no diet-related incidents of mortality or clinical signs. One male from the high-dose
group was euthanised on day 62 when found in poor condition due to liver lobe torsion, which is
considered not to related to treatment with Bt11 maize grain.

No test diet-related adverse findings were identified in any of the investigated parameters. A small
number of statistically significant findings were noted but these were not considered adverse effects of
treatment for one or more of the following reasons:

• Present at the low dose but not in the high-dose groups;
• Were within the normal variation for the parameter in rats of this age;
• Were of small magnitude;
• Were identified at only a small number of time intervals with no impact on the overall value;
• Exhibited no consistent pattern with related parameters or endpoints.

Detailed description of statistically significant findings identified in rats given diets containing maize
Bt11 is reported in Table C.1.

No gross pathological findings related to the administration of the test diets were observed at
necropsy in rats given diets containing maize Bt11, and the microscopic examinations of a wide range
of organs and tissues did not identify relevant differences in the incidence and severity of the
histopathological findings related to the administration of the test diet.

16 Dossier: Maize Bt11 – Section 2.3.3; additional information: 1/4/2020.
17 There was a difference in the preparation of the 10% and 41.5% diets, which prevented a statistical comparison using both

groups.
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The GMO Panel concludes that this study is in line with the requirements of Regulation (EU) No
503/2013 and that no test diet related adverse effects were observed in rats after feeding diets
including maize Bt11 at 10% or 41.5% for 90 days. The GMO Panel notes that the applicant only
tested 41.5% dose level with the full set of OECD parameters; this incorporation rate of maize is in line
with commercially available rodent diets. It has been recently reported that a diet incorporating 50%
maize may be tolerated without inducing nutritional imbalances in rats after 90-day administration
(Steinberg et al., 2019), but the GMO Panel considers that further scientific confirmation is needed
before this 50% maize incorporation rate is applicable in future studies.

Table C.1: Statistically significant findings in the 90-day toxicity study in rats on the whole food/
feed from maize Bt11

Statistically significant
parameter/endpoint

Finding GMO Panel interpretation

Food consumption Increased Not of toxicological relevance
– sporadic (week 13)
– did not impact on the mean body weight or body
weight gain

Motor activity Increased and
decreased

Not of toxicological relevance
– sporadic
– did not impact on overall activity
– within normal variation

Foot splay Increased in high-
dose females

Not of toxicological relevance
– decreased in top-dose males
– value is below that for low-dose control females
– did not impact on the mean body weight or body
weight gain

Alanine aminotransferase (ALT) Reduced in the
high-dose groups

Not of toxicological relevance
– small magnitude (< 20%)
– an increase is indicative of liver damage but a
reduction is not adverse in isolation. There were
no pathological changes in the liver

Serum calcium Increased Not of toxicological relevance
– small magnitude (1%)

Blood urea nitrogen (BUN) Reduced in the
high-dose group

Not of toxicological relevance
– a BUN increase is indicative of kidney damage but
a reduction is not adverse in isolation

– no pathological changes in the kidney

Clotting parameters: partial
thromboplastin time and activated
partial thromboplastin time (PT &
APTT)

Increased in THE
low-dose groups

Not of toxicological relevance
– not seen in the high dose groups
– small magnitude (< 10%)
– within normal variation

Spleen weight Increased in low-
dose males;
decreased in low-
dose females

Not of toxicological relevance
– not seen in the high dose groups
– small magnitude (< 10%)
– no associated changes in blood or pathology

Liver weight Reduced in high-
dose animals

Not of toxicological relevance
– small magnitude (< 10%)
– no associated changes in pathology or clinical
chemistry

Kidney weight relative to body
weight

Reduced in high-
dose animals

Not of toxicological relevance
– small magnitude (< 10%)
– no associated changes in pathology or clinical
chemistry
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