
  

 

 

Extended Determination of Nonregulated Status for Syngenta  MZIR098 Corn (Zea mays) 

 
In response to a request from Syngenta Seeds, Inc. (hereinafter Syngenta) to extend a 

determination of nonregulated status to corn event MZIR098 (15-218-01p) resistant to herbicides 

and insect damage, the Animal and Plant Health Inspection Service (APHIS) of the United States 

Department of Agriculture (USDA) has determined, based on similarity to the antecedent 

organism, that MZIR098 corn and progeny derived from it are unlikely to pose plant pest risks 

and are no longer to be considered regulated articles under APHIS' Biotechnology Regulations 

(Title 7 of Code of Federal Regulations (CFR), part 340).  This extension request is based upon 

APHIS’ determinations of nonregulated status of an antecedent organism, Pioneer Hi-Breed 

International Inc. DP-∅∅4114-3 corn resistant to an herbicide and and insect damage (hereinafter 

Pioneer 4114 corn).   Pioneer 4114 corn (petition number 11-244-01p) was deregulated on June 

20, 2013.   APHIS authorizations that were previously required for environmental release, 

interstate movement, or importation under those regulations will no longer be required for 

MZIR098 corn and its progeny.  Importation of MZIR098 corn seeds, other propagative material, 

and grain for consumption would still be subject to APHIS foreign quarantine notices at 7 CFR 

part 319 and the Federal Seed Act regulations at 7 CFR parts 201 and 361.  

 

MZIR098 has been engineered to express three proteins which confer resistance to 

herbicide and to insect damage.  APHIS evaluated the plant pest risk of MZIR098 by 

assessing its similarity to the deregulated antecedent, Pioneer 4114 corn.  This corn lines 

produces proteins which have the same mechanisms as do the proteins produced in 

MZIR098 corn.   

 

APHIS previously conducted a Plant Pest Risk Assessment on the antecedent organism and 

found it unlikely to pose risks as a plant pest.  Based on a the plant pest similarity assessment 

(see Appendix A) of MZIR098 to the antecedent, APHIS concludes that MZIR098 corn is 

unlikely to pose a plant pest risk and should no longer be regulated under 7 CFR part 340.  From 

the similarity assessment APHIS concludes the following with respect to MZIR098 corn and its 

progeny: 

 

(1) No plant pest risk was identified from the transformation process, the insertion and/or 

expression of new genetic material, or from changes in metabolism in MZIR098 corn. 

 

(2) Disease and pest incidence and/or damage is not expected to be increased or atypical 

for MZIR098 corn.  No plant pest effects are expected on these or other agricultural 

products and no impacts are expected to APHIS pest control programs. 

 

(3) Based on the proteins introduced, and their similarity to the antecedents, MZIR098 

corn is unlikely to adversely impact nontarget organisms beneficial to agriculture. 

 

(4) MZIR098 corn is no more likely to become weedier or more difficult to control as a 

weed than the antecedent, which is not weedy.   

 

(5) Gene introgression from MZIR098 corn into wild relatives in the United States and its 

territories is extremely unlikely and is not likely to increase the weediness potential of 
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Introduction 

 
The Animal and Plant Health Inspection Service (APHIS) of the United States Department of 

Agriculture (USDA) has received an extension request (15-218-01p) from Syngenta Seeds, Inc. 

(hereafter referred to as Syngenta). In accordance with §340.6(e)(2), Syngenta requests APHIS’ 

determination of nonregulated status for Pioneer Hi-Breed International Inc. DP-∅∅4114-3 resistant to 

insect damage from coleopteran and lepidopteran species and resistant to glufosinate herbicide 

(hereinafter Pioneer 4114 corn) be extended to Syngenta’s event MZIR098 corn which is resistant to 

both insect damage from coleopteran species and tolerant to the herbicide glufosinate.  Nonregulated 

status would also be extended to crosses of MZIR098 corn with conventional corn or other 

nonregulated corn varieties.  USDA announced its determination of nonregulated status for Pioneer 

4114 corn (11-244-01p) on June 20, 2013.    

 

APHIS regulations in 7 CFR part 340 regulate the introduction (importation, interstate movement, or 

release into the environment) of certain GE organisms and products.  A GE organism is no longer 

subject to the regulatory requirements of Part 340 when APHIS determines that it is unlikely to pose a 

plant pest risk.  A GE organism is considered a regulated article under Part 340 if the donor organism, 

recipient organism, or vector, or vector agent used in engineering the organism belongs to any genera 

or taxa designated in 7 CFR 340.2 and meets the definition of plant pest, or is an unclassified organism 

and/or an organism whose classification is unknown, or any product which contains such an organism, 

or any other organism or product altered or produced through genetic engineering which the 

Administrator determines is a plant pest or has reason to believe is a plant pest.  MZIR098 corn was 

produced by the Agrobacterium tumefaciens mediated transformation of immature embryos , and some 

of the introduced regulatory sequences come from plant pest organisms listed in 7 CFR 340.2 

(Syngenta, 2015). Therefore, the MZIR098 corn is considered a regulated article under APHIS 

regulations at 7 CFR part 340.  

 

Potential impacts in this Plant Pest Risk Similarity Assessment are those that pertain to plant pest risks 

associated with MZIR098 corn and its progeny and their use in the absence of confinement relative to 

the antecedent organism Pioneer 4114 corn.  APHIS utilizes data and information submitted by the 

requester, in addition to current literature, to determine if MZIR098 corn is any more likely than 

Pioneer 4114 corn to pose a plant pest risk.  APHIS specifies in 7 CFR 340.6(e) that an extension 

request for nonregulated status shall include information to establish the similarity of the antecedent 

organism to the regulated article in question. As of December 2016, APHIS has deregulated 7 GE corn 

varieties to resist image damage from coleopteran pests and 10 GE corn varieties to resist glufosinate 

herbicide. The three transgenes in MZIR098, ecry3.1Ab, mcry3A, and pat-08, encode proteins that are 

identical to those in previously deregulated corn lines 5307 (petition 10-336-01p), MIR604 corn 

(petition 04-362-01p), and Bt11 (petition 95-195-01p), respectively.  Mechanism of action is the 

primary consideration for similarity with respect to plant pest risks and APHIS finds the Pioneer 4114 

corn to be a suitable antecedent based on similarity.  Pioneer 4114 corn is furthermore the most recent 

deregulation reflecting the latest literature and analysis. 

 

APHIS may also consider information relevant to reviews conducted by other agencies that are part of 

the ‘Coordinated Framework for the Regulation of Biotechnology’(51 FR 23302, 1986; 57 FR 22984, 

1992).  Under the Coordinated Framework, the oversight of biotechnology-derived plants rests with 

APHIS, the Food and Drug Administration (FDA), and the Office of Pesticide Programs of the U.S. 
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Environmental Protection Agency (EPA).  Depending on its characteristics, certain biotechnology-

derived products are subjected to review by one or more of these agencies.   

 

B. Development of MZIR098 Corn  

As described in their extension request (Syngenta, 2015), Syngenta genetically engineered corn with 

three genes, ecry3.1Ab, mcry3A and pat-08 to develop MZIR098 corn that provides two distinct Cry 

proteins to resist insect damage from coleopteran pests and to provide resistance to glufosinate derived 

herbicides. The native Cry3A from the soil bacterium Bacillus thuringiensis subsp. tenebrionis is 

active against certain coleopteran pests.  The modified protein mCry3A produced by MZIR098 corn 

has enhanced activity against western corn rootworm (Diabrotica virgifera virgifera) and other related 

coleopteran pests of corn.  The engineered protein eCry3.1Ab is a chimera of mCry3A and Cry1Ab 

that is also active against D. virgifera virgifera and other related pests of corn.  The native Cry1Ab 

from B. thuringiensis subsp. kurstaki is active against certain lepidopteran pests; however, the portion 

of Cry1Ab included in eCry3.1Ab has not preserved the activity of Cry1Ab against lepidopterans.  The 

transgene pat-08 was derived from the soil bacterium Streptomyces viridochromogenes.  PAT 

acetylates glufosinate-ammonium, thus inactivating it and conferring tolerance to glufosinate-

ammonium in herbicide products, and was used as the selectable marker in development of MZIR098 

corn. 

Coleopteran resistance in the antecedent, Pioneer 4114 corn, utilizes Cry34/35 and Cry1F proteins 

rather than eCry3.1Ab and mCry3A. Cry34/35 is a binary toxin; neither protein is toxic alone. It is 

active against certain coleopteran pests. Cry1F is active against lepidopteran pests and can be 

disregarded for this similarity analysis. While the individual gut binding sites may differ among Cry 

proteins, eCry3.1Ab, mCry3A, and Cry34/35 share a similar general mechanism of action, namely the 

proteins form crystals that when consumed by insects, dissolve in the insect midgut ultimately forming 

pores that permeabilize the gut of coleopteran pests. Corn events with identical proteins have been 

previously reviewed by APHIS: eCry3.1Ab and mCry3A proteins have been reviewed previously in 

petitions for deregulation of corn events 5307 and MIR604, respectively.  MZIR098 corn expresses 

phosphinothricin acetyltransferase (PAT) protein which has the same mechanism of action though not 

the identical sequence to the PAT protein expressed in Pioneer 4114 corn. In addition, it is identical to 

the PAT protein expressed in the corn line Bt11, which was previously reviewed by APHIS.  

 

APHIS BRS completed an environmental assessment (EA) and a plant pest risk assessment for Pioneer 

4114 corn (USDA, 2013b and USDA, 2013c).  The EA fully addressed all environmental impact issues 

of potential concern. In the petition, APHIS concluded on the basis of the EA that the impacts would 

not be significant. The agency issued a Finding of No Significant Impacts (FONSI) and made a 

determinations of nonregulated status. The Cry proteins and PAT proteins have a history of safe use in 

agricultural crop commodities.  

 

C. Description of Inserted Genetic Material, Its Inheritance and Expression, 

Gene Products, and Changes to Plant Metabolism 

To inform APHIS of the potential hazards resulting from the genetic modification and potential routes 

of exposure related to the inserted DNA and its expression products, APHIS assessed data and 

information presented in the extension request related to the similarity of MZIR098 corn to Pioneer 

4114 corn: the transformation process; the source of the inserted genetic material and its function in 
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both the donor organism and the GE crop event; and the integrity, stability and mode of inheritance of 

the inserted genetic material through sexual or asexual reproduction and the number of loci inserted.   

APHIS also assessed data presented in the extension request on whether the genetic modification 

results in expression of new genes, proteins, or enzymes or changes in plant metabolism or 

composition in the MZIR098 corn.  The assessment encompasses a consideration of the expressed Cry 

and PAT proteins and any observed or anticipated effects on plant metabolism including, e.g. any 

relevant changes in levels of metabolites, antinutrients, or nutrients in forage and grain derived from 

the MZIR098 corn compared to Pioneer 4114 corn or unmodified corn.     

Description of the genetic modification and inheritance of inserted DNA 

Syngenta used the transformation plasmid pSYN17629 to produce MZIR098 corn through 

Agrobacterium tumefaciens mediated transformation as described in Syngenta’s extension request 

(Syngenta, 2015, p. 22).  Syngenta engineered the pSYN17629 plasmid to contain expression cassettes 

for ecry3.1Ab, mcry3A and pat-08 which confer dual resistance to coleopteran pests and glufosinate 

resistance respectively.    

 

Expression cassette ecry3.1Ab: 

 NOS-02 Enhancer: sequence from the NOS gene of A. tumefaciens which increases gene 

expression (NCBI accession number V00087.1) (Bevan et al., 1983) 

 CMP-04 promoter: Cestrum yellow leaf curling virus promoter region (Hohn et al., 2007).  

Provides constitutive expression in corn. 

 ecry3.1Ab: An engineered Cry gene active against certain corn rootworm (Diabrotica) species 

(NCBI accession number GU327680.1).  As an engineered chimeric protein, eCry3.1Ab has 

similarities to other well-characterized Cry proteins.  Because some Cry proteins share 

structural similarities, chimeric Cry genes can be engineered via the exchange of domains that 

are homologous between different Cry genes.  The gene ecry3.1Ab consists of a fusion between 

the 5′ end (domain I, domain II, and 15 amino acids of domain III) of a modified Cry3A gene 

(mcry3A) and the 3′ end (domain III and variable region 6 [Höfte and Whiteley 1989]) of a 

synthetic Cry1Ab gene (see description of mcry3A and cry1Ab below).  Upstream of the 

mcry3A domain, the gene ecry3.1Ab carries a 67-bp oligomer extension at its 5′ end, which 

was introduced during the engineering of the variable regions and is translated into the 

following 22 amino acid residues:  MTSNGRQCAGIRPYDGRQQHRG.  The next 459 amino 

acid residues are identical to those of mCry3A, followed by 172 amino acid residues of 

Cry1Ab.  Description of cry1Ab:  The gene cry1Ab was originally cloned from B. thuringiensis 

subsp. kurstaki strain HD-1 (Geiser et al. 1986).  Its amino acid sequence has been codon-

optimized (Koziel et al. 1997) to accommodate the preferred codon usage for corn (Murray et 

al. 1989). 

 NOS-05-01: Terminator sequence from the NOS gene of A. tumefaciens (NCBI, 2014, 

accession number V00087.1).   

 

Expression cassette mcry3A 

 Ubi1-18 promoter: Promoter region from Z. mays polyubiquitin gene which contains the first 

intron (NCBI, 2014, accession number S94464.1), in which three basepairs have been altered to 

remove restriction sites.  It provides constitutive expression in monocots (Christensen et al. 

1992). 

 mcry3A: A corn-optimized cry3A was synthesized to accommodate the preferred codon usage 

for corn (Murray et al. 1989).  The synthetic sequence was based on the native Cry3A protein 
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sequence from B. thuringiensis subsp. tenebrionis (Sekar et al. 1987).  The corn-optimized gene 

was then modified to incorporate a consensus cathepsin G protease recognition site within the 

expressed protein.  The amino acid sequence of the encoded mCry3A corresponds to that of the 

native Cry3A, except that (1) its N-terminus corresponds to M-48 of the native protein and (2) 

a cathepsin G protease recognition site has been introduced, beginning at amino acid residue 

155 of the native protein.  This cathepsin G recognition site has the amino acid sequence 

AAPF, and has replaced the amino acids V-155, S 156, and S-157 in the native protein (Chen 

and Stacy 2007). 

 NOS-20 terminator: Terminator sequence from the NOS gene of A. tumefaciens (NCBI, 2014 

accession number V00087.1).  Variation of the NOS-05-01 terminator with nucleotide changes 

to eliminate cross-border unintended open reading frames (ORFs).  Provides a polyadenylation 

site (Bevan et al. 1983). 

Expression cassette pat-08: 

 35S-04 promoter region of CMV (Odell et al., 1985). 

 pat-08 gene from S. viridochromogenes strain Tü494; confers resistance to phosphinothricin. 

The native coding sequence (Wohlleben et al. 1988) was codon-optimized for enhanced 

expression (NCBI, 2014, accession number DQ156557.1). 

 NOS-05-01 terminator from Agrobacterium tumefaciens. (NCBI, 2014, accession number 

V00087.1) 

 

In addition to the above genetic elements, the inserted T-DNA contains short non-coding intervening 

DNA sequences. These intervening sequences contain restriction enzyme recognition sites used for 

cloning purposes.  The T-DNA also contains the left and right border sequences (approximately 25 bps 

each) from the Agrobacterium tumefaciens Ti plasmid. 

 
APHIS reviewed the information provided by Syngenta in the extension request and determined the 

following: 

 The T-DNA inserted into the corn genome is present at a single locus and contains a single 

copy of the transgene. 

 The T-DNA is stably inherited from generation to generation. 

 MZIR098 corn does not contain any back bone sequence of extraneous DNA fragments from 

the transformation plasmid pSYN17629. 

 During the transformation process, 21 base pairs of the left border sequence and 22 base pairs 

of the right border sequence of the T-DNA were truncated.  These sequences are outside of the 

functional DNA elements and are not expected to impact expression of the transgenes. 
 

History of Safe Exposure 

As described in Syngenta’s extension request (Syngenta, 2015) , the safety of eCry3.1Ab in existing 

commercial transgenic crop products is supported by a permanent exemption from food and feed 

tolerances in corn in the U.S. (EPA, 2012a).  Insecticidal Cry proteins from B. thuringiensis have a 

long history of safe use in food crops.  Their modes of action are highly specific within narrow ranges 

of related insect species and are not relevant to mammals or other vertebrates (EPA, 2012b).  The 

eCry3.1Ab protein produced in MZIR098 corn is identical to the eCry3.1Ab protein produced in 5307 

corn (OECD Unique Identifier SYN-∅53∅7-1) as determined by nucleotide sequencing.  Event 5307 

corn was the subject of an FDA consultation, as summarized in Biotechnology Consultation Note to 

File BNF No. 000128, dated February 29, 2012 

 



 

5 
 

The safety of mCry3A in existing commercial transgenic crop products is supported by a permanent 

exemption from food and feed tolerances in corn in the U.S. (EPA, 2007a).  The mCry3A protein 

produced in MZIR098 corn is identical to the mCry3A protein produced in MIR604 corn (OECD 

Unique Identifier SYN-IR6∅4-5) as determined by nucleotide sequencing.  MIR604 corn was the 

subject of an FDA consultation, as summarized in Biotechnology Consultation Note to File BNF No. 

000099, dated January 30, 2007.   

 

The safety of the PAT proteins has been previously established (Herouet, 2005) (ILSI, 2011) (OECD, 

1999a; OECD, 1999b). The safety of PAT in existing commercial transgenic crop products is 

supported by a permanent exemption from food and feed tolerances in all crops in the U.S. (EPA, 

2007b). The PAT protein expressed in MZIR098  corn has the identical amino acid sequence, as 

determined by nucleotide sequencing, as the PAT protein expressed in a previously deregulated, 

commercially available GE corn, Bt11 corn (USDA, 1996).  

 

Expression of inserted DNA and changes in gene expression, new proteins or metabolism 

eCry3.1Ab was expressed in leaves, roots, and kernels but was virtually absent from pollen. mCry3A 

was expressed in leaves, roots, kernels, and pollen. PAT was expressed at a relatively low level in 

leaves and roots. It was not measurable in pollen or kernels. None of the three transgenic proteins were  

detected as fusions to form new proteins. Compositional analyses indicate that the levels of the 

majority of nutritional components did not differ between MZIR098 and near-isogenic, nontransgenic 

control corn, and that those levels that did differ fell within ranges considered to be normal for 

conventional corn (Syngenta, 2015). 

 

D. Potential Plant Pest and Disease Impacts 

 
APHIS assessed data and information presented in the extension request related to the similarity of 

MZIR098 corn to Pioneer 4114 corn to determine whether potential plant pest or disease impacts are 

likely to result from the transformation process, from DNA sequences from plant pests, or from any 

other expression products, new enzymes, proteins or changes in plant metabolism or composition in 

MZIR098 corn that are known or anticipated to cause disease symptoms, or to affect plant pests or 

diseases or plant defense responses. APHIS also assessed whether MZIR098 corn is more likely to 

have significantly increased disease and pest susceptibility as compared to Pioneer 4114 corn. Impacts 

or changes in similarity to the antecedent were assessed to determine if they would (1) affect MZIR098 

corn and/or result in significant introduction or spread of a damaging pest or disease to other plants; (2) 

result in the introduction, spread, and/or creation of a new disease; and/or (3) result in a significant 

exacerbation of a pest or disease for which APHIS has a control program. 

 

Plant Protection and Quarantine (PPQ) is an APHIS program that safeguards agriculture and natural 

resources from the entry, establishment, and spread of animal and plant pests and noxious weeds into 

the United States; and supports trade and exports of U.S. agricultural products. PPQ responds to new 

introductions of plant pests to eradicate, suppress, or contain them through various programs in 

cooperation with state departments of agriculture and other government agencies. These may be an 

emergency or longer term domestic programs that target a specific pest. A variety of insect, plant 

disease, mollusk, nematode or weed programs exist, however, none specifically target pests of 

MZIR098 corn. 
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Corn itself is not considered a plant pest in the United States (7 CFR 340.2). MZIR098 corn 

eCry3.1Ab protein has an identical amino acid sequence as the corn eCry3.1Ab  protein produced in 

5307 corn (USDA, 2013a) . Similarly, MZIR098 corn mCry3A protein has an identical amino acid 

sequence as the MIR604 corn (USDA, 2007) .The impact of this Cry protein on coleopterans is similar 

to the Cry 34/35 proteins found in Pioneer 4114 corn.  Additionally, MZIR098 expresses the protein 

phosphinothricin acetyltransferase (PAT) which is identical to the PAT protein expressed in Bt11 

(USDA, 1996) and functional equivalent to the PAT protein expressed in Pioneer 4114 corn.  

 

Because the eCry3.1Ab and mCry3A proteins in MZIR098 are similar in function to the Cry34/35 

protein from the antecedent Pioneer 4114 corn, and identical to those in previously deregulated 5307 

and MIR604 corn, respectively, , and the PAT protein is functionally equivalent to the PAT protein in 

the antecedent Pioneer 4114 corn and identical to the PAT protein in Bt11 , and these events were 

found to not have significant changes in composition, no significant changes in composition are 

expected from the expression of these genes in MZIR098 and none were observed for the majority of 

nutrients analyzed. Similarly, MZIR098 is not expected to differ from the antecedent in its ability to 

harbor or transmit plant pathogens or pests and cause indirect plant pest effects on other agricultural 

products. 

 

E. Potential Impacts on Nontarget Organisms Beneficial to Agriculture 

APHIS has previously evaluated the potential impacts on nontarget organisms beneficial to agriculture 

that could result from the deregulation of Pioneer 4114 corn expressing the Cry34/35 protein from 

Bacillus thuringensis and the PAT protein from Streptomyces viridochromogenes. This antecedent was 

found to be unlikely to have an adverse effect on nontarget organisms in the environment.  The 

eCry3.1Ab and mCry3A proteins expressed in MZIR098 corn function in a manner similar to the 

Cry34/35 proteins expressed in Pioneer 4114.  The Cry proteins from MZIR098 and Pioneer 4114 have 

specificity for coleopteran insects and form crystalline inclusions that once ingested by insects are 

solubilized in the midgut, the toxins are proteolytically activated by midgut proteases, bind to specific 

receptors on the surface of the midgut epithelial cells, and form non-selective pores that permeablilize 

the cells leading to insect death (Palma, 2014).   

 

APHIS has also previously evaluated the potential impacts on non-target organisms beneficial to 

agriculture that could result from the deregulation of Syngenta events 5307 and MIR604 which express 

the identical eCry3.1Ab and mCry3A proteins, respectively as found in MZIR098. Both of these corn 

events of were found to be unlikely to have an adverse effect on nontarget organisms in the 

environment.  

 

In addition, the PAT protein expressed in MZIR098 corn is functionally equivalent to the PAT protein 

expressed in the antecedent, Pioneer 4114 corn as well as other GE crops with de-regulations dating 

back to 1995 (USDA, 1995). It is identical to the PAT protein found in corn event Bt 11.  The PAT 

protein also has a long history of safe use.    

 

Based on the high similarity of MZIR098 corn to the antecedent expressing similar proteins, and on the 

finding that the antecedent organism was unlikely to harm nontarget organisms, APHIS concludes that 

it is unlikely that MZIR098 corn will have an adverse effect on nontarget organisms, including those 

beneficial to agriculture.   
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F. Potential for Enhanced Weediness of MZIR098 Corn 
 

APHIS has previously assessed the potential of the antecedent corn event, Pioneer 4114 corn, to 

become a weed.  In addition, APHIS has also assessed the potential weediness of many other 

genetically engineered corn events representing a variety or traits.  For both the antecedent and other 

GE corn, it was concluded that the new traits would not make the corn any more likely to become a 

weed. And therefore, because of the similarity of MZIR098 to this antecedent, MZIR098 is no more 

likely to be a weed either.    

 

The biology of corn is well studied and understood.  As documented in the PPRAs of the antecedent 

organism, corn is not listed as a weed (Crockett, 1977; Muenscher, 1980), nor is it present on the 

Federal Noxious Weed List (7 CFR part 360.200). Corn possesses few of the characteristics of those 

plants that are notably successful as weeds (Baker, 1974; Keeler, 1989). 

 

In addition to considerations of the known biology of corn, APHIS analyzed information submitted in 

the petitions on the antecedent organism on a suite of agronomic phenotypic characteristics and plant-

disease and plant-insect interactions.   This agronomic data from the field showed that the antecedent 

was not different than its non-transgenic comparator.  The assessments concluded that the antecedent 

was unlikely to become a weed.  Based on the high similarity of MZIR098 corn to the antecedent 

expressing similar proteins, and on the finding that the antecedent organism was unlikely to become a 

weed, APHIS concludes that it is unlikely that MZIR098 corn will become a weed. 
 

G. Potential Impacts on the Weediness of Any Other Plants with which MZIR098 

Corn Can Interbreed 

APHIS evaluated the potential for gene introgression to occur from the antecedent corn event, Pioneer 

4114 corn, to sexually compatible wild relatives and considered whether such introgression would 

result in increased weediness. Those assessments found that while first generation hybrids can be 

formed with corn’s closest relative, teosinte, the hybrids are weak and do not contribute to gene flow in 

subsequent generations.  Also, the geographic distribution of teosinte is highly limited in the United 

States to fairly rare, sparsely dispersed feral populations in Florida.  Tripsacum is not as closely related 

to corn as teosinte, but can be successfully hand crossed with corn to form hybrids. However, the many 

biological and geographic constraints such as distribution, genetic incompatibility, and temporal 

separation of flowering time make gene flow nearly impossible.  Thus introgression from cultivated 

corn to either of these wild relatives is highly unlikely.   

 

These sexually compatible relatives of corn are not considered to be weeds in the United States (Holm 

et al., 1979) and the PPRAs of the antecedents conclude that in the highly unlikely event that they 

acquire the new traits through gene flow; the traits would not be expected to transform them into 

weeds. Based on the high similarity of MZIR098 corn to the antecedent expressing similar proteins, 

and on the finding that the antecedent organisms were unlikely to cause wild relatives to become 

weeds, APHIS concludes that it is unlikely that MZIR098 corn will cause the wild relatives of corn to 

become weeds. 

 

H. Potential Changes to Agriculture or Cultivation Practices  

APHIS assessed whether significant changes to agricultural or cultivation practices from  the 

antecedent corn event, Pioneer 4114 corn is likely to impact plant diseases or pests or their 
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management, including any APHIS control programs.  This includes consideration of any changes in 

pesticide applications, tillage, irrigation, harvesting, etc. as they relate to plant pests and diseases. 

 

APHIS did not identify any significant changes to agricultural or cultivation practices (e.g. pesticide 

applications, tillage, irrigation, harvesting, rotations, management of volunteers, etc.) from the 

antecedent corn event, Pioneer 4114 corn and concluded that, no impact on plant diseases or pests or 

their management is likely to occur. Based on the similarity of MZIR098 to the antecedent expressing 

similar proteins, APHIS concludes that it is unlikely that any significant changes to agriculture or 

cultivation practices would be associated with MZIR098 corn and therefore no impact on plant 

diseases or pests of their management is likely to occur. 

 

I. Potential Impacts from Transfer of Genetic Information to Organisms with 

which MZIR098 Cannot Interbreed 

APHIS has previously examined the potential for the antecedent corn event Pioneer 4114 corn 

expressing Cry34/35 and the PAT protein to be horizontally transferred without sexual reproduction to 

other organisms and whether such an event could lead directly or indirectly to disease, damage, injury 

or harm to plants, including the creation of new or more virulent pests, pathogens, or parasitic plants.  

APHIS has similarly examined the potential for the corn events 5307 and MIR604 expressing 

eCry3.1Ab and mCry3A, respectively, to be horizontally transferred without sexual reproduction to 

other organisms. The horizontal gene transfer between unrelated organisms is one of the most 

intensively studied fields in the biosciences since 1940, and the issue gained extra attention with the 

release of transgenic plants into the environment (Dröge et al., 1998). Potential risks from stable 

horizontal gene transfer (HGT) from GE organisms to another organism without reproduction or 

human intervention were recently reviewed (Keese, 2008).  Mechanisms of HGT include conjugation, 

transformation and transduction, and other diverse mechanisms of DNA and RNA uptake and 

recombination and rearrangement, most notably through viruses and mobile genetic elements. APHIS 

as reviewed the potential for horizontal gene transfer for the antecedent in mumerous GE crops and 

and concluded that the likelihood was extremely low likelihood (USDA, 2016)  

 

APHIS previously concluded that HGT of the inserted genetic material from the antecedent corn event 

Pioneer 4114 corn expressing Cry34/35 and PAT protein to other organisms is highly unlikely, and is 

not expected to lead directly or indirectly to disease, damage, injury or harm to plants, including the 

creation of new or more virulent pests, pathogens, or parasitic plants.  Therefore, APHIS concludes 

that HGT from MZIR098 corn to other organisms is also highly unlikely. 

 

J. Conclusion 

APHIS has reviewed the information submitted in the extension request, supporting documents, and 

other relevant information to assess the similarity of plant pest risk of the MZIR098 corn compared to 

corn event Pioneer 4114 corn expressing Cry34/35 and PAT protein.  APHIS concludes that the 

MZIR098 corn is no more likely to pose a plant pest risk than the previously deregulated antecedent 

event Pioneer 4114 corn.   
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  Appendix B - Similarity Table 

Extension Request and 

Petitions of Antecedents 

Extension Request Antecedent  

Comments MZIR098 Pioneer 4114 

Petition 15-218-01p Petition 11-244-01p 

Organism corn corn   

Phenotype 

Coleopteran Insect 

and  glufosinate 

resistance 

Coleopteran, 

Lepidopteran Insect and  

glufosinate resistance 

10 previous  deregulations with 

glufosinate phenotypes 

7 previous deregulations with 

coleopteran insect resistance. 

Genotype  Cry 

ecry3.1Ab from 

B.thuringiensis (fusion 

of cry3A and cry1Ab 

 cry34 

Different types of Cry proteins but 

similar function. Cry34/35 operate as 

binary toxin.   

  

nos enhancer from A. 

tumefaciens/Cestrum 

yellow leaf curling 

virus promoter/nos 

terminator 

Maize ubiquitin 

promoter and potato 

proteinase inhibitor II 

terminator 

Constitutive expression in both cases 

   Cry  mcry3A cry35 

ecCry3.1Ab + mCry3A may provide 

better resistance management than 

cry34/35. 

   

maize ubiquitin 

promoter and nos 

terminator 

wheat peroxidase 

promoter and potato 

proteinase inhibitor II 

terminator 

 Constitutive expression in both 

cases 

  
pat 

pat from Streptomyces 

viridochromogenes 

pat from Streptomyces 

viridochromogenes 
Similar genes, same gene function 

 

 

Promoter from 35S 

CaMV and nos 

terminator from 

Agrobacterium 

Same promoters 

 

Transformation Method 
Agrobacterium 
tumefaciens–
mediated 

Agrobacterium 
tumefaciens–mediated 

Same 

Insert and Copy Number Single intact insertion Single intact insertion  Same 

Backbone Absent Yes Yes  Same 

Compositional analysis 
Compositionally 
equivalent to 
conventional corn 

Compositionally 
equivalent to 
conventional corn 

 Same 
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Mechanism of Action  
 

eCry3.1Ab Cry34/35 
Similar: MZIR098 has two related 

and modified Cry proteins that 

confer resistance to coleopterans. 

eCry3.1Ab is a fusion protein of 

Cry3 and Cr1Ab, and mCry3A is a 

modified form of Cry3A.  These two 

proteins have slightly different 

binding site specificity. Pioneer 4114 

expresses Cry34 and Cry35. These 

proteins are only active as a pair. 

They share little sequence similarity 

to eCry3.1Ab and mCry3A but 

function in a similar manner to 

permeabilize coleopteran midgut 

cells. 

Mechanism of Action  
 

 mCry3A  

Mechanism of Action  
 

PAT PAT Same- 

Date of antecedent EA/ EIS   June 2013  

Disease and pest susceptibilities Similar as antecedents 
Unlikely to change 
disease and pest 
susceptibilities 

  

Impacts on beneficial non-
targets 

Similar as antecedents 
Unlikely to impact 
beneficial non-target 
organisms 

  

Enhanced weediness Similar as antecedents 
Unlikely to enhance 
weediness 

  

Enhanced weediness of relatives Similar as antecedents 
Unlikely to enhance 
weediness of relatives 

  

Changes to agriculture or 
cultivation practices 

Similar as antecedents 
Unlikely to change 
agriculture or 
cultivation practices 

  

Horizontal Gene Transfer Similar as antecedents 

Unlikely to affect the 
probability of 
horizontal gene 
transfer 

 

Plant Pest Risk Similar as antecedents 
Unlikely to pose a plant 
pest risk 

  

 


