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Summary

Glyphosate herbicide-tolerant maize line HCEM485 was produced by introducing a 6.0 kb 
maize genomic fragment, originally isolated from a bacterial artifi cial chromosome (BAC) 
library derived from the maize inbred line B73, containing a modifi ed form of the endogenous 
maize EPSPS encoding gene.  DNA introduction was via aerosol beam injector, which is a 
naked DNA delivery method.

The 6.0 kb fragment contained the endogenous maize epsps expression cassette including native 
promoter, coding sequence, intron, and termination regions.  The maize EPSPS coding sequence 
was specifi cally modifi ed by site-directed mutagenesis to introduce two single-nucleotide sub-
stitutions.  These two point mutations resulted in a codon change from threonine→isoleucine 
at position 102 (relative to the amino acid sequence of the native maize EPSPS enzyme) and 
a proline→serine change at position 106.  These two amino acid substitutions result in a gly-
phosate-tolerant form of the enzyme and are also present in the modifi ed EPSPS enzyme pro-
duced in the antecedent organism, transgenic maize event GA21.  Except for the amino acid 
substitutions at positions 102 and 106, the amino acid sequence of the double-mutated EPSPS 
(2mEPSPS) enzyme is identical to the native maize EPSPS sequence.

The only DNA sequences introduced into maize line HCEM485 were those derived from maize 
following the introduction of two point-mutations resulting in the expression of a glyphosate-
tolerant form of the native EPSPS enzyme.  Maize line HCEM485 does not contain any heter-
ologous DNA sequences, either coding or non-coding, from any other species, including those 
that could be considered a plant pest.  In addition, the genetic modifi cation process resulting 
in maize line HCEM485 did not employ any organism (e.g., Agrobacterium tumefaciens) that 
could be considered a plant pest.

The introduced sequences in maize line HCEM485 are contained within a single genetic locus 
within the maize genome as demonstrated by Southern blot analysis and Mendelian inheritance 
studies.  The modifi ed maize EPSP synthase expressed in maize line HCEM485 is intact, of 
the expected molecular weight and there was no evidence of truncated forms of the enzyme.  
The modifi ed maize EPSPS expressed in HCEM485 maize is also immunochemically cross-
reactive with the modifi ed maize EPSPS expressed in the antecedent organism, GA21, and the 
enzymes from both sources express the same mutations responsible for conferring glyphosate 
herbicide tolerance.

Agronomic and phenotypic characteristics of an HCEM485 maize hybrid and three control 
hybrids were evaluated in a series of fi eld trials across 15 United States Corn Belt locations in 
2007.  The agronomic characteristics chosen for comparison were those typically observed by 
professional maize breeders and agronomists and represented a broad range of characteristics 
throughout the development of the maize plant.  Results of these trials suggest that there were 
no biologically signifi cant unintended effects on plant growth habit and general morphology, 
vegetative vigor, fl owering and pollination, grain yield, grain test weight, or disease suscepti-
bility as a result of the genetic modifi cation introduced into maize line HCEM485.  These data 
support the conclusion that HCEM485-derived hybrids are unlikely to form feral persistent 
populations, or to be more invasive or weedy than conventional maize hybrids, and would not 
display higher rates of outcrossing than unmodifi ed maize.



No CBI
Maize Line HCEM485

USDA Extension Petition

Stine Seed Farm  Page 3 of 124

Levels of key nutrients, minerals, antinutrients, and secondary metabolites were determined 
in samples of maize grain and forage derived from HCEM485 and control hybrids collected 
from up to four fi eld trial locations in 2007.  For most analyses, there were no statistically 
signifi cant differences and in cases where statistically signifi cant differences were observed, 
the magnitudes of the differences were small and in every case, mean values determined for 
both HCEM485 and control samples were within the ranges of natural variation as reported in 
the literature.  Overall, no consistent patterns emerged to suggest that biologically signifi cant 
changes in composition of the grain or forage had occurred as an unintended consequence of 
the genetic modifi cation resulting in maize line HCEM485.  The conclusion based on these data 
was that grain and forage from HCEM485 maize were substantially equivalent in composition 
to both the control hybrids included in this study, and to other commercial maize hybrids.

In conclusion, there is no expectation that cultivation of maize line HCEM485 would have 
any environmental effects different from the cultivation of the antecedent organism, GA21, or 
other maize lines exhibiting glyphosate tolerance that have also been deregulated by USDA-
APHIS (e.g., NK603; MON 88017; and MON 802).  Therefore, on the basis of the substantial 
phenotypic equivalence between maize line HCEM485 and the antecedent organism, GA21, 
Stine Seed Farm requests that an extension of nonregulated status be granted to maize line 
HCEM485, any progeny derived from crosses between HCEM485 and conventional maize, 
and any progeny derived from crosses of HCEM485 with other deregulated maize lines.

(The rest of this page intentionally left blank.)
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Certifi cation

The undersigned certifi es, that to the best knowledge and belief of the undersigned, this petition 
includes all information and views on which to base a determination, and that it includes all 
relevant data and information known to the petitioner which are unfavorable to the petition.

_______________________________

 
 

Stine Seed Farm, Inc.
22555 Laredo Trail
Adel, Iowa 50003

USA
Phone:  515-677-2605
Fax:  515-677-2716
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Abbreviations Used in This Petition

2mEPSPS double-mutated EPSP synthase; native maize EPSPS containing 
Thr-102→Ile and Pro-106→Ser substitutions.

AI active ingredient
APHIS Animal and Plant Health Inspection Service
BAC bacterial artifi cial chromosome
bp base pairs
CBI confi dential business information
CTP chloroplast transit peptide
DW dry weight
ELISA enzyme-linked immunosorbent assay
EPSP 5-enolpyruvylshikimate-3-phosphate
EPSPS 5-enolpyruvylshikimate-3-phosphate synthase
FDA Food and Drug Administration
FW fresh weight
g gram
GRAS generally recognized as safe
HRP horseradish peroxidase
ILSI International Life Sciences Institute
kb kilobases
kg kilogram
LOQ limit of quantifi cation
μg microgram
mg milligram
μm micrometer
MW molecular weight
ND not determined
NOS nopaline synthase
OECD Organization for Economic Cooperation and Development
OTP optimized transit peptide
PEP phosphenolpyruvate
S3P shikimate-3-phosphate
SD standard deviation
SDS-PAGE sodium dodecyl sulfate polyacrylamide gel electrophoresis
TIPS threonine to isoleucine mutation at position 102 and proline to ser-

ine mutation at position 106, relative to the amino acid sequence of 
the native maize EPSP synthase enzyme.

USDA United States Department of Agriculture
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RATIONALE FOR SUBMISSION OF REQUEST FOR EXTENSION I. 
OF NONREGULATED STATUS

BASIS FOR THE REQUESTI.1 

The Animal and Plant Health Inspection Service (APHIS) of the U.S. Department of Agri-
culture (USDA) has been given the responsibility, under the Federal Plant Pest Act (7 U.S.C. 
150aa–150jj) and the Plant Quarantine Act (7 U.S.C. 151–167), to prevent the introduction and 
dissemination into the United States or interstate of plant pests.  Under this authority, APHIS 
has published regulations found at 7 CFR Part 340 pertaining to the introduction (importation, 
interstate movement, and release into the environment) of genetically engineered organisms 
and products derived from known plant pests (regulated articles).  An organism is not subject 
to the regulations when the organism is demonstrated not to present a plant pest risk.

Section 340.6(e) of the regulations provides that APHIS may extend a determination of non-
regulated status to additional articles, upon fi nding that the additional articles do not pose a po-
tential for plant pest risk, and should therefore not be regulated.  Such a fi nding would be made 
based on an evaluation of the similarity of the additional articles to an antecedent organism, 
i.e., an organism that has already been the subject of a determination of nonregulated status by 
APHIS under Section 340.6, and that is used as a reference for comparison to the subject article 
under consideration.  

In its guidance, APHIS has provided the following example of a molecular manipulation that 
is unlikely to pose new risk issues beyond those that would have been considered in the initial 
determination of nonregulated status:

Modifi cations in which the amino acid sequence of any encoded proteins is un-• 
changed with respect to the corresponding sequence in the antecedent organism 
(i.e., synonymous codon changes).

When applying this guidance it is clear that a request for an extension of determination of 
nonregulated status for maize line HCEM485 as based upon the previous determination of 
nonregulated status for Roundup Ready® maize line GA21 (petition 97-099-01p) is appropri-
ate.  The glyphosate tolerance of maize line GA21 was imparted by the insertion of a double-
mutated form of the maize (Zea mays L.) EPSPS encoding gene into the maize genome.  In the 
same manner, the glyphosate tolerance in maize line HCEM485 is also based on expression 
of the same modifi ed EPSPS enzyme derived from Z. mays, with the notable difference that 
expression of the modifi ed EPSPS enzyme is regulated by endogenous DNA sequences also 
derived from Z. mays rather than regulatory sequences derived from other species.  

The specifi c differences between HCEM485 and its progeny, and the event GA21 in the previ-
ous petition are discussed in the appropriate sections and also summarized in Table 1.

As a further basis for this request for a determination of nonregulated status, the petitioner 
notes that glyphosate tolerant maize line HCEM485 contains only DNA sequences derived 
from the recipient organism, Z. mays, which is not considered a plant pest; it does not contain 
DNA sequences derived from any organism that could be considered to pose a plant pest risk 
nor was it produced using any organism that could be considered to pose a plant pest risk.  On 
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this basis, it can be concluded that maize line HCEM485 is unlikely to pose a plant pest risk 
and may, therefore, be afforded nonregulated status.

Table 1: Comparison of maize line HCEM485 with event GA21

Characteristic HCEM485 Event GA21
Crop maize maize
Genus and species name Zea mays Zea mays
Parent line Stine 963 Unspecifi ed
Transformation method Aerosol beam direct DNA transfer Microparticle acceleration direct 

DNA transfer
Trait Tolerance to glyphosate herbicide Tolerance to glyphosate herbicide
Gene product double-mutated EPSPS 

(2mEPSPS)
double-mutated EPSPS

Vector pHCEM pDPG434
Transforming DNA ClaI + EcoRV restriction frag-

ment (ca. 6.0 kb)
NotI restriction fragment (ca. 3.4 

kb)
Gene and source Modifi ed EPSPS-encoding gene 

from Z. mays including native 
introns and exons

Modifi ed EPSPS-encoding gene 
from Z. mays

Targeting sequences Native chloroplast transit se-
quences from Z. mays EPSPS-

encoding gene

Optimized chloroplast transit 
sequences derived from Z. mays 

and Helianthus annus (sunfl ower) 
ribulose-1,5-bisphosphate car-

boxylase genes
Promoter and source 5’ region of the maize (Z. mays) 

EPSPS-encoding gene containing 
native promoter sequences

5’ region of the rice (Oryza sa-
tiva) actin 1 gene containing the 

promoter and fi rst intron
Terminator and source 3’ nontranslated region of the 

native maize (Z. mays) EPSPS-
encoding gene

3’ nontranslated region from the 
nopaline synthase (nos) gene 

derived from the Ti plasmid of 
Agrobacterium tumefaciens

RATIONALE FOR THE DEVELOPMENT OF MAIZE LINE HCEM485I.2 

There are no changes in rationale from Section I.A of the previously approved petition number 
97-099-01-p, which briefl y discusses the benefi ts of glyphosate tolerant maize.

Prior to commercialization of maize line HCEM485, Stine Seed Farm will seek the following 
regulatory approvals in the United States:

Extension of the existing determination of nonregulated status granted for maize line 1. 
GA21 (97-099-01p) to maize line HCEM485 and all progenies from crosses between 
this line and other maize varieties.

Maize line HCEM485 is within the scope of the FDA policy statement concerning 2. 
products derived from new plant varieties, including those genetically engineered, 
published in the Federal Register on May 29, 1992.  
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THE MAIZE FAMILYII. 

There are no changes from Section II of the previously approved petition number 97-099-
01p.

DESCRIPTION OF THE TRANSFORMATION SYSTEMIII. 

The antecedent organism, maize line GA21, was produced using a particle acceleration method.  
For the production of maize line HCEM485, DNA introduction was via aerosol beam injector 
(Held et al., 2004), which is a naked DNA delivery method.

DONOR GENES AND REGULATORY SEQUENCESIII.1 

The antecedent organism, maize line GA21, was generated using a particle acceleration 
transformation system with a gel-isolated NotI DNA restriction fragment of plasmid vector 
pDPG434 containing the modifi ed EPSPS encoding gene.  In comparison, glyphosate-tolerant 
maize line HCEM485 was produced by introducing a 6.0 kb maize genomic fragment, origi-
nally isolated from a bacterial artifi cial chromosome (BAC) library derived from the maize 
inbred line B73, containing a modifi ed form of the endogenous maize EPSPS encoding gene 
(Held et al., 2006).  

The maize BAC library was screened with a DNA probe complementary to a portion of the 
maize EPSP synthase gene (GenBank Accession No. X63374) and one of the resultant BAC 
clones containing a 6.0 kb genomic fragment fl anked by unique ClaI and EcoRV restriction 
endonuclease sites was chosen for further characterization (Figure 1).  Nucleotide sequenc-
ing of the 6.0 kb fragment revealed that it contained an epsps 5’ regulatory sequence (before 
position 1868), an EPSP synthase coding region (positions 1868–5146) comprised of 8 exons 
(labelled a–h in Figure 1) and 7 introns, and a 3’ untranslated region (after position 5146).  The 
EPSP synthase coding region also contained sequences encoding an endogenous N-terminal 
chloroplast transit peptide (position 1868–2041) as predicted using the PSORT algorithm (Hu-
man Genome Center, Institute for Medical Science, University of Tokyo).

(The rest of this page intentionally left blank.)
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Figure 1: Map of 6.0 kb maize genomic fragment and developmental steps in creating maize line HCEM485.

THE VECTOR PHCEMIII.2 

The 6.0 kb maize genomic fragment was cloned into the ClaI and EcoRV sites of pBlueScript 
vector and subjected to site-directed mutagenesis using the QuikChange Site-Directed Muta-
genesis Kit (Stratagene).  Two mutations were introduced into the EPSPS coding sequence:  a 
cytosine to thymine substitution at position 2886 and a second cytosine to thymine substitution 
at position 2897.  These two point-mutations resulted in two amino acid changes within the 
sequence of the mature EPSPS protein, a Thr-102→Ile and Pro-106→Ser substitution.  The 
introduction of the T102I/P106S (TIPS) mutations was based on previous work demonstrating 
that Class I EPSP synthase variants containing TIPS mutations resulted in functional tolerance 
to glyphosate-containing herbicides (Spencer et al., 2000; Lebrun et al., 2003).  These two mu-
tations are the same mutations as introduced into the modifi ed maize EPSP synthase encoding 
gene introduced into the antecedent organism, maize line GA21.  An amino acid alignment of 
maize EPSP synthase enzymes illustrating these changes is included in Figure 2.
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Figure 2: Amino acid sequence alignments of maize EPSP synthase enzymes.
HCEM485 is the amino acid sequence of the mutated EPSP synthase expressed in maize line HCEM485 (Held et al., 
2006).  GA21 is the amino acid sequence of the mutated EPSP synthase expressed in maize event GA21 (Spencer et al., 
2000).  GenBank Accession No. X63374 corresponds to an EPSP synthase encoding sequence form a maize cell culture 
(Lebrun et al., 1991).  GenBank Accession No. AY106729 was identifi ed from a maize bacterial artifi cial chromosome (BAC) 
library as part of a project of expressed sequence tag (EST) assemblies (Gardiner et al., 2004).  Positions of the threonine 
to isoleucine and proline to serine substitutions at positions 102 and 106 (relative to the native enzyme), respectively, are 
shown.  The serine residue at position 89 of the HCEM485 EPSP synthase sequence is identical to the sequence of the 
native enzyme from GenBank Accession No. AY106729.

The pBlueScript vector containing the 6.0 kb maize genomic fragment with double-mutated 
EPSPS-encoding gene is designated pHCEM (Figure 3).  Nucleotide sequencing of the mutat-
ed maize 6.0 kb fragment contained in pHCEM confi rmed that no other alterations in sequence 
had been inadvertently introduced.  This sequence is presented in Appendix 1.
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Figure 3: Plasmid map of pHCEM.
Map of plasmid pHCEM containing the 6.0 kb ClaI – EcoRV fragment cloned into pBlueScript vector.  The positions of rel-
evant restriction endonuclease sites and of probes used in Southern hybridization analyses are indicated with numbering 
relative to the plasmid DNA sequence.  

PLANT TRANSFORMATION AND REGENERATIONIII.3 

For DNA introduction, pHCEM was digested with ClaI and EcoRV, subjected to agarose gel 
electrophoresis (1 percent agarose), and the 6.0 kb band was excised and purifi ed using Qia-
gen’s Qiaquick gel extraction kit.  The purifi ed maize DNA fragment was introduced into im-
mature maize embryos derived from the elite inbred line Stine 963 by aerosol beam injection 
(Held et al., 2004).  After 5 days of culture on non-selective medium, embryos were transferred 
onto medium containing glyphosate (100 mg/l).  After two 14-day passages, embryos were 
transferred onto medium containing successively greater glyphosate concentrations, up to 540 
mg/l, and regeneration was carried out as previously described (Held et al., 2004).

The only DNA sequences introduced into maize line HCEM485 were those derived from maize 
following the introduction of two point-mutations resulting in the expression of a glyphosate-
resistant form of the native maize EPSP synthase.  Except for the introduced TIPS mutations, 
the amino acid sequence of the double-mutated maize EPSPS (2mEPSPS) enzyme expressed 
in maize line HCEM485 is identical to the native wild-type maize EPSPS sequence reported 
by Gardiner et al., 2004 (Figure 2).  Maize line HCEM485 does not contain any heterologous 
DNA sequences, either coding or non-coding, from any other species.  
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GENETIC ANALYSIS OF MAIZE LINE HCEM485IV. 

MOLECULAR CHARACTERIZATIONIV.1 

Southern analysis of HCEM485 maize DNA was performed in order to estimate the number 
of sites of insertion of the introduced DNA.  Two probes were used that together spanned the 
entire 6.0 kb maize DNA fragment introduced into HCEM485.  These probes were designated: 
a) A/C – obtained from a double digest of the pHCEM plasmid with ClaI and Acc65I (corre-
sponding to positions 1–2346); and b) A/E – obtained from a double digest of the pHCEM plas-
mid with Acc65I and EcoRV (corresponding to positions 2347–6010).  Probes (ca. 50 ng each) 
were labeled with 50 μCi of (α-32P)-dCTP (3000 Ci/mmol) using a random labeling system 
(Rediprime™ II, Amersham Piscataway, NJ).  Genomic DNA (7 μg) isolated from HCEM485 
and control Stine 963 maize was digested (37ºC, overnight) with HindIII and restriction frag-
ments were separated by agarose gel electrophoresis followed by transfer onto Hybond N+ 
nylon membrane.  Southern hybridizations were performed according to standard procedures.

Southern analysis of HCEM485 genomic DNA using both the A/C (Figure 4, lane 4) and A/E 
(Figure 4, lane 2) probes following HindIII digestion indicated the presence of a single >=23 
kb hybridizing fragment that was unique to HCEM485 (i.e., not present in digests of control 
Stine 963 maize DNA).  As there are no HindIII sites within the 6.0 kb maize DNA fragment 
introduced into HCEM485 and based on results from Southern analyses using other restriction 
endonucleases, it is postulated that multiple copies of the 6.0 kb fragment, approximately 4, 
were inserted at a single site within the maize genome.

(The rest of this page intentionally left blank.)
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ENVIRONMENTAL IMPACT OF INTRODUCTION OF MAIZE VI. 
LINE HCEM485

There are no changes from Section VI of the previously approved petition 97-099-01p in terms 
of the description of glyphosate herbicide, current uses of maize herbicides, weediness poten-
tial of glyphosate tolerant maize, cross pollination to wild and cultivated related species and 
transfer of genetic material to species to which maize cannot interbreed (e.g., horizontal gene 
transfer).  There is no expectation that cultivation of maize line HCEM485 would have any 
environmental effects different from the cultivation of the antecedent organism, GA21, or other 
maize lines exhibiting glyphosate tolerance that have also been deregulated by USDA-APHIS 
(e.g., NK603; MON 88017; and MON 802).

ADVERSE CONSEQUENCES OF INTRODUCTIONVII. 

Stine Seed Farm knows of no study results or observations associated with maize line HCEM485 
that would be anticipated to result in adverse environmental consequences from its introduc-
tion.  Therefore, on the basis of the substantial phenotypic equivalence between maize line 
HCEM485 and the antecedent organism, GA21, Stine Seed Farm requests that an extension of 
nonregulated status be granted to maize line HCEM485.
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APPENDIX 1:  HCEM NUCLEOTIDE SEQUENCEIX. 

LOCUS       HCEM     6010 bp      DNA    linear 
DEFINITION Zea mays fragment containing EPSPS encoding sequences, following site-

directed mutagenesis 
ACCESSION   Not-Specified. 
VERSION     Not-Specified. 
KEYWORDS
SOURCE      Zea mays 
ORGANISM
FEATURES                Location/Qualifiers 
     source             1..6010 
     5’ UTR             1..1867 
                        /note=”epsps regulatory sequences” 
     transit_peptide    1868..2041 
                        /gene="CTP" 
     CDS                1868..2167 
                        /gene="epsps exon 1" 
     CDS                2696..2944 
                        /gene="epsps exon 2" 
     CDS                3044..3193 
                        /gene="epsps exon 3" 
     CDS                3467..3679 
                        /gene="epsps exon 4" 
     CDS                4189..4302 
                        /gene="epsps exon 5" 
     CDS                4463..4675 
                        /gene="epsps exon 6" 
     CDS                4756..4818 
                        /gene="epsps exon 7" 
     CDS                4928..5146 
                        /gene="epsps exon 8" 
     gene               2042..5146 
                        /gene="2mEPSPS" 
     3’UTR              5147..6010 

BASE COUNT     1581 a   1375 c   1288 g   1766 t 
ORIGIN
     1 atcgattgca accttcaaat tctcttcgat cttccttcca aattcatcta atatttcatc 
    61 ctcggcaagg aaatcttcta acgtgtaaac ttcactggga tccaactcga aaggatcaaa 
   121 ctctccctct ggttcgtttg acattgtgga tggagtgact aacctgctaa caccctgcaa 
   181 caatttatac aggagcatat cctcatgcac acgcaaaact gatgttgtcc acaagacacg 
   241 cacaggacac gcacaggaca cgcaaacagt ttcagactca tgcacacgca catcagtttc 
   301 agactcaggc acacgcacat caaatcacct tcgcttgtcg atgagtcgca gccgcatcgt 
   361 acaatggcga ttttaccgac gataaggcat gggagcacga gccgtcgccg tcgccttgcg 
   421 agacgacggg agcgatctct cccttcattt aatctcttcc acgtcaggtt attttgctga 
   481 gatggcagta tacagacggc aaagttaatg ccgttgtaca tgcccttaga ctcttccgtc 
   541 accaactcac ttagattttt acaacggaac ataaggttcg cttgcagact tacatataag 
   601 gtatagttgc ataataatcg ccttatgctg tacattgcga cacccgtaaa tattcgatga 
   661 aatattagta cacaatatta aataagaacg aacaatacat atattatcat tgatcttagt 
   721 atctcctttt gctcctcgta gaacaattct gtgtaaatta tgcgtaaaat tcgaggacca 
   781 aaacattggc tagaaaaata cctaaaatca gttttgcaat tgtttctgat tttcctcata 
   841 ttttcttgct tataaagttt tccaaaagta ccattttgga tgaaaaaacg gaaaacaacg 
   901 ctggtctact tgtaaatttg gtagtgacat ttgggaccgt ctagacacga cctaaaaata 
   961 gtagtctaaa acatagtctg acacgatgcc ttaaaaatag acgacaaagc acaacacgat 
  1021 tagatgtgtc gtgttttgac cgacacgaca caaagtaagg cacgatttaa aacccaataa 
  1081 ataatatttt aatggttatt ttatgttcca ataattttca tctcttcaaa aaaatgttat 
  1141 agaaatcatt gatacttagt tgaatatcct aacacaatat atatatatat attaatatat 
  1201 atatatatca attttaagtc actttgctag acatagtaat atattttaaa tattttctct 
  1261 ttcttgtata tttttaaaat acacatcagt ttttatatgt gtcgtgcttg aaccgacacg 
  1321 atataatcat cggttcgccg tacttctaga tcatgatgtt cctaggtttt aatattaaga 
  1381 gacggtctat attaactcaa aactatttcg tgaaaggcta actcgaaaaa aaaatgaatg 
  1441 taatcacggc ccgtcctgga ttcgagattc taacgtttca ttcgtgtcca gtgtgcacac 
  1501 ttgtggaaaa ggaagacgaa gaaaaaaacc aacaactaac tccggcccgc cggatgcgcc 
  1561 cacctacttc cccctcgccc ctctcatggt ctctctcgcg cccagatctg ctactagacg 
  1621 gcaccgctgc agcgcgtcgt gtcgcggggg ttggtggcag gcagcgagag cttgccgttc 
  1681 ctctctctca gttgtcaggt cctaggctca cctcaccggc tcccagcccg cttctatttc 
  1741 ttcctccccg accccgtgca ggtggcagtc cagtccacgc caccaaccgc gaggcgaacc 
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  1801 aaaccaaccc actctcccca accccgcgcg cccaggccgc ccgccctacc aaccatcggc 
  1861 gtcggcaatg gcggccatgg cgaccaaggc cgccgcgggc accgtgtcgc tggacctcgc 
  1921 cgcgccgtcg cgccgccacc accgcccgag ctcggcgcgc ccgcccgccc gccccgccgt 
  1981 ccgcgggctg cgggcgcctg ggcgccgcgt gatcgccgcg ccgccggcgg cggcagcggc 
  2041 ggcggcggtg caggcgggtg ccgaggagat cgtgctgcag cccatcaagg agatctccgg 
  2101 caccgtcaag ctgccggggt ccaagtcgct ttccaaccgg atcctcctgc tcgccgccct 
  2161 gtccgaggtg agcgattttg gtgcttgctg cgctgccctg tctcactgct acctaaatgt 
  2221 tttgcctgtc gaataccatg gattctcggt gtaatccatc tcacgatcag atgcaccgca 
  2281 tgtcgcatgc ctagctctct ctaatttgtc tagtagtttg tatacggatt aatattgata 
  2341 aatcggtacc gcaaaagcta ggtgtaaata aacactagaa aattggatgt tcccctatcg 
  2401 gcctgtactc ggctactcgt tcttgtgatg gcatgctgtc tcttcttggt gtttggtgaa 
  2461 caaccttatg aaatttgggc gcaaagaact cgccctcaag ggttgatctt atgccatcgt 
  2521 catgataaac agtggagcac ggacgatcct ttacgttgtt tttaacaaac tttgtcagaa 
  2581 aactagcatc attaacttct taatgacgat ttcacaacaa aaaaaggtaa cctcgctact 
  2641 aacataacaa aatacttgtt gcttattaat tatatgtttt ttaatctttg atcaggggac 
  2701 aacagtggtt gataacctgt tgaacagtga ggatgtccac tacatgctcg gggccttgag 
  2761 gactcttggt ctctctgtcg aagcggacaa agctgccaaa agagctgtag ttgttggctg 
  2821 tggtggaaag ttcccagttg aggattctaa agaggaagtg cagctcttct tggggaatgc 
  2881 tggaattgca atgcggtcat tgacagcagc tgttactgct gctggtggaa atgcaacgta 
  2941 tgtttcctct ctttctctct acaatacttg ctggagttag tatgaaaccc atgggtatgt 
  3001 ctagtggctt atggtgtatt ggtttttgaa cttcagttac gtgcttgatg gagtaccaag 
  3061 aatgagggag agacccattg gcgacttggt tgtcggattg aagcagcttg gtgcagatgt 
  3121 tgattgtttc cttggcactg actgcccacc tgttcgtgtc aatggaatcg gagggctacc 
  3181 tggtggcaag gttagctact aagggccaca tgttacattc ttctgtaaat ggtacaacta 
  3241 ttgtcgagct tttgcatttg taaggaaagc attgattgat ctgaatttga tgctacacca 
  3301 caaaatatcc tacaaatggt catccctaac tagcaaacaa tgaagtaata cttggcatgt 
  3361 gtttatcaaa ttaatttcca tcttctgggg cattgcctgt tttctagtct aatagcattt 
  3421 gtttttagca ttaattagct cttacaattg ttatgttcta caggtcaagc tgtctggctc 
  3481 catcagcagt cagtacttga gtgccttgct gatggctgct cctttggctc ttggggatgt 
  3541 ggagattgaa atcattgata aattaatctc cattccctac gtcgaaatga cattgagatt 
  3601 gatggagcgt tttggtgtga aagcagagca ttctgatagc tgggacagat tctacattaa 
  3661 gggaggtcaa aaatacaagt aagctctgta atgtatttca ctactttgat gccaatgttt 
  3721 cagttttcag ttttccaaac agtcgcatca atatttgaat agatgcactg tagaaaaaaa 
  3781 atcattgcag ggaaaaacta gtactgagta ttttgactgt aaattatttt accagtcgga 
  3841 atatagtcag tctattggag tcaagagcgt gaaccgaaat agccagttaa ttatcccatt 
  3901 atacagagga caaccatgta tactattgaa acttggttta taagagaatc taggtagctg 
  3961 gactcgtagc tgcttggcat ggataccttc ttatctttag gaaaagacac ttgatttttt 
  4021 ttttctgtgg ccctctatga tgtgtgaacc tgcttctcta ttgctttaga aggatatatc 
  4081 tatgtcgtta tgcaacatgc ttcccttagc catttgtact gaaatcagtt tcataagttc 
  4141 gttagtggtt ccctaaacga aaccttgttt ttctttgcaa tcaacaggtc ccctaaaaat 
  4201 gcctatgttg aaggtgatgc ctcaagcgca agctatttct tggctggtgc tgcaattact 
  4261 ggagggactg tgactgtgga aggttgtggc accaccagtt tgcaggtaaa gatttcttgg 
  4321 ctggtgctac aataactgct tttgtctttt tggtttcagc attgttctca gagtcactaa 
  4381 ataacattat catctgcaaa tgtcaaatag acatacttag gtgaattcat gtaaccgttt 
  4441 ccttacaaat ttgctgaaac ctcagggtga tgtgaagttt gctgaggtac tggagatgat 
  4501 gggagcgaag gttacatgga ccgagactag cgtaactgtt actggcccac cgcgggagcc 
  4561 atttgggagg aaacacctca aggcgattga tgtcaacatg aacaagatgc ctgatgtcgc 
  4621 catgactctt gctgtggttg ccctctttgc cgatggcccg acagccatca gagacggtaa 
  4681 aacattctca gccctacaac catgcctctt ctacatcact acttgacaag actaaaaact 
  4741 attggctcgt tggcagtggc ttcctggaga gtaaaggaga ccgagaggat ggttgcgatc 
  4801 cggacggagc taaccaaggt aaggctacat acttcacatg tctcacgtcg tctttccata 
  4861 gctcgctgcc tcttagcggc ttgcctgcgg tcgctccatc ctcggttgct gtctgtgttt 
  4921 tccacagctg ggagcatctg ttgaggaagg gccggactac tgcatcatca cgccgccgga 
  4981 gaagctgaac gtgacggcga tcgacacgta cgacgaccac aggatggcca tggccttctc 
  5041 ccttgccgcc tgtgccgagg tccccgtgac catccgggac cctgggtgca cccggaagac 
  5101 cttccccgac tacttcgatg tgctgagcac tttcgtcaag aattaataaa gcgtgcgata 
  5161 ctaccacgca gcttgattga agtgataggc ttgtgctgag gaaatacatt tcttttgttc 
  5221 tttctattct ctttcacggg attaagtttt gagtctgtaa cgttagttgt ttgtagcaag 
  5281 tttctatttc ggatcttaag tttgtgcact gtaagccaaa tttcatttca agagtggttc 
  5341 gttggaataa taagaataat aaattacgtt tcagtggctg tcaagcctgc tgctacgttt 
  5401 taggagatgg cattagacat tcatcatcaa caacaataaa accttttagc ctcaaacaat 
  5461 aatagtgaag ttatttttta gtcctaaaca agttgcatta ggatatagtt aaaacacaaa 
  5521 agaagctaaa gttagggttt agacatgtgg atattgtttt ccatgtatag tatgttcttt 
  5581 ctttgagtct catttaacta cctctacaca taccaacttt agtttttttt ctacctcttc 
  5641 atgttactat ggtgccttct tatcccactg agcattggta tatttagagg tttttgttga 
  5701 acatgcctaa atcatctcaa tcaacgatgg acaatctttt cttcgattga gctgaggtac 
  5761 gtcatctaca ggataggacc ttgagaatat gtgtccgtca atagctaacc ctctactaat 
  5821 tttttcaatc aagcaaccta ttggcttgac tttaattcgt accggcttct actacttcta 
  5881 cagtattttg tctctataaa ttgcagctac aacagtcaga acggctggct ttaaaatcaa 
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  5941 atggcctaag gatcattgaa aggcatctta gcaatgtcta aaattattac cttctctaga 
  6001 cgttgatatc 
//
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APPENDIX 2:  USDA APHIS RELEASE NOTIFICATIONS X. 
RELEVANT TO THE FIELD TESTING OF MAIZE LINE HCEM485

USDA # Internal ID County and State of Release
05-060-09n SSF2005-006 Dallas, IA; Marshall, IA; Madison, IA; Lincoln, IL; Warren, 

IL; Vermillion, IL; Tipton, IN; Hamilton, IN; Boone, IN; Blue 
Earth, MN; Clinton, MO; Saline, MO; Valley, NE; Dodge, NE; 
Paulding, OH.

06-047-09n SSF2006-001 Dallas, IA; Cass, IA; Logan, IL; Vermillion, IL; Tipton, IN; 
Hamilton, IN; Boone, IN; Lincoln, SD; Renville, MN; Valley, 
NE; Arkansas, AR; Paulding, OH.

07-046-110n SSF2007-003 Dallas, IA; Tipton, IN; Hamilton, IN; Vermillion, IL; Logan, IL; 
Defi ance, OH; Shiawassee, MI; Renville, MN; Kandiyohi, MN; 
Crittenden, AR; Lincoln, SD; Cedar, NE; Cass, IA; Warren, IL.

08-046-109n SSD2008-003 Dallas, IA.

(The rest of this page intentionally left blank.)
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Summary

Agronomic and phenotypic characteristics of a HCEM485 maize hybrid and three control hy-
brids were evaluated in a series of fi eld trials across 15 United States Corn Belt locations in 
2007.  HCEM485 maize produces a form of the maize 5-enolpyruvylshikimate-3-phosphate 
(EPSP) synthase enzyme that was specifi cally modifi ed through site-directed mutagenesis to 
confer tolerance to glyphosate-containing herbicides.

Up to 17 separate agronomic characteristics were assessed at each location, but not all traits 
were assessed at all locations.  These agronomic traits covered a broad range of characteristics 
encompassing the entire life cycle of the maize plant and included data assessing germination 
and seedling emergence, growth habit, vegetative vigor, days to pollen shed, days to maturity, 
and yield parameters

Results of these trials suggest that there were no biologically signifi cant unintended effects on 
plant growth habit and general morphology, vegetative vigor, fl owering and pollination, grain 
yield, grain test weight, or disease susceptibility as a result of the genetic modifi cation intro-
duced into maize line HCEM485.  These data support the conclusion that HCEM485-derived 
hybrids are unlikely to form feral persistent populations, or to be more invasive or weedy than 
conventional maize hybrids, and would not display higher rates of outcrossing than unmodifi ed 
maize.

(The rest of this page intentionally left blank.)
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