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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 artificial chromosome (BAC)
library derived from the maize inbred line B73, containing a modified 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 specifically modified 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 modified 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 modification 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 modified maize EPSP synthase expressed in maize line HCEM48S5 is intact, of
the expected molecular weight and there was no evidence of truncated forms of the enzyme.
The modified maize EPSPS expressed in HCEM485 maize is also immunochemically cross-
reactive with the modified 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 field 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 significant unintended effects on plant growth habit and general morphology,
vegetative vigor, flowering and pollination, grain yield, grain test weight, or disease suscepti-
bility as a result of the genetic modification 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 unmodified maize.
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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 field trial locations in 2007. For most analyses, there were no statistically
significant differences and in cases where statistically significant 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 significant
changes in composition of the grain or forage had occurred as an unintended consequence of
the genetic modification 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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Certification

The undersigned certifies, 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, lowa 50003

USA

Phone: 515-677-2605

Fax: 515-677-2716

(The rest of this page intentionally left blank.)
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Abbreviations Used in This Petition

double-mutated EPSP synthase; native maize EPSPS containing
Thr-102—1le and Pro-106— Ser substitutions.

active ingredient

Animal and Plant Health Inspection Service
bacterial artificial chromosome
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confidential business information
chloroplast transit peptide

dry weight

enzyme-linked immunosorbent assay
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not determined

nopaline synthase

Organization for Economic Cooperation and Development
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shikimate-3-phosphate

standard deviation

sodium dodecyl sulfate polyacrylamide gel electrophoresis

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.
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Annexes

Note: The following annexes are included as attachments.

Annex 1

Annex 2

Annex 3

(The rest of this page intentionally left blank.)
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I. RATIONALE FOR SUBMISSION OF REQUEST FOR EXTENSION
OF NONREGULATED STATUS

1.1 BASIS FOR THE REQUEST

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 finding that the additional articles do not pose a po-
tential for plant pest risk, and should therefore not be regulated. Such a finding 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:

* Modifications 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 HCEM48S5 is also based on expression
of the same modified EPSPS enzyme derived from Z. mays, with the notable difference that
expression of the modified EPSPS enzyme is regulated by endogenous DNA sequences also
derived from Z. mays rather than regulatory sequences derived from other species.

The specific 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 HCEM48S5 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 HCEMA485 Event GA21
Crop maize maize
Genus and species name Zea mays Zea mays
Parent line Stine 963 Unspecified

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

double-mutated EPSPS

(2mEPSPS)
Vector pHCEM pDPG434
Transforming DNA Clal + EcoRV restriction frag- Notl restriction fragment (ca. 3.4
ment (ca. 6.0 kb) kb)
Gene and source Modified EPSPS-encoding gene Modified EPSPS-encoding gene
from Z. mays including native from Z. mays

introns and exons

Targeting sequences

Native chloroplast transit se-
quences from Z. mays EPSPS-
encoding gene

Optimized chloroplast transit
sequences derived from Z. mays
and Helianthus annus (sunflower)
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 first 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

1.2 RATIONALE FOR THE DEVELOPMENT OF MAIZE LINE HCEM485

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

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

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

2. Maize line HCEM48S5 is within the scope of the FDA policy statement concerning
products derived from new plant varieties, including those genetically engineered,
published in the Federal Register on May 29, 1992.
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I1. THE MAIZE FAMILY

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

III. DESCRIPTION OF THE TRANSFORMATION SYSTEM

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.

III.1 DoNOR GENES AND REGULATORY SEQUENCES

The antecedent organism, maize line GA21, was generated using a particle acceleration
transformation system with a gel-isolated Notl DNA restriction fragment of plasmid vector
pDPG434 containing the modified 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 artificial chromosome (BAC) library derived from the maize
inbred line B73, containing a modified 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 flanked by unique Clal 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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Organization of the native maize EPSPS-encoding region
contained in a 6.0 kb fragment isolated from a maize (B73) BAC library

EP5SPS encoding regions (a - h) including the native chloroplast transit

Kpnl (2330) eptide (CTP) leader sequence
Ace651 (2346) PR G
BamHI (99)
BamHI (2140)
Clal (3) EcoRI (4424)
EcoRV (6008)
= ] A
a c
B b S
CTP

Cloning of the 6.0 kb Clal - EcoRV fragment into pBluescript
vector.

Site-drected mutagenesis to introduce two nucleotide
substitutions [C-->T (2886); C—> T (2897)] resulting in

thr-->ile (102} and pro --> ser (106) in the amino acid sequence
of the mature EPSPS enzyme (plasmid pHCEM). These mutations
v resultin a glyphosate-tolerant form of EPSPS enzyme.

Restriction digestion of pHCEM with Clal + EcoRV and
purification of the 6.0 kb fragment by gel electrophoresis.

Introduction of gel-purified 6.0 kb fragment into maize embryos
using aerosol beam injection (Held et al., 2004)

Y

Tissue culture regeneration of plants under glyphosate selection
Figure 1:  Map of 6.0 kb maize genomic fragment and developmental steps in creating maize line HCEM485.

III.2 THE VEcTOR PHCEM

The 6.0 kb maize genomic fragment was cloned into the Clal and ECORYV 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 T1021/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 modified 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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HCEM485 AGAEEIVLQPIKEISGTVELPGSKSLSNRILLLAALSEGT'
GAZ1 AGAEEIVLQPIKEISGTVELPGSKSLSNRILLIAALSEGT'
X63374 AGAEEIVLQPIKEISGTVELPGSKSLSNRILLLAALSEGT'
AVIOETEI | v wosvern sndd SEa T DpnE ei@iE E agen o UELLE Sl W g
7? 80 99 109

HCEM485 TLGLSVEADEKAAKRAVVVGCGGEFPVEDEKEEVQLFLGNA{
GAZ1 TLGLSVEADEKAARKRAVVVGCGGEFPVEDRWKEEVQLFLGNA
X63374 TLGLSVEADKAAKRAVVVGCGGKFPVEDRIKEEVQLFLGNA
AY106729 TLGLSVEADKAAKRAVVVGCGGEFPVEDEKEEVQLFLGNA
139 140 150 160

HCEM485 VLDGVPRMRERPIGDLVVGLEQLGADVDCFLGTDCPPVRYV
GAZ1 VLDGVPRMRERPIGDLVVGLEQLGADVDCFLGTDCPPVRYV
X63374 VLDGVPRMRERPIGDLVVGLEQLGADVDCFLGTDCPPVRYV
AY106729 VLDGVPRMRERPIGDLVVGLEQLGADVDCFLGTDCPPVRV
199 200 210 220

HCEM485 YLSALLMAAPLALGDVEIEIIDEKELISIPYVEMTLRLMERF(
GAZ1 YLSALLMAAPLALGDVEIEIIDELISIPYVEMTLRLMERF/
X63374 YLSALLMAAPLALGDVEIEIIDKLISIPYVEMTLRLMERF
AY106729 YLSALLMAAPLALGDVEIEIIDKLISIPYVEMTLRLMERF
25(_3 260 270 280

HCEM485 YESPKNAYVEGDASSASYFLAGAAITGGTVTVEGCGTTSL
GAZ1 YESPENAYVEGDASSASYFLAGAAITGGTVIVEGCGTTSL
X63374 YKSPENAYVEGDASSASYFLAGAAITGGTVTVEGCGTTSL
AY106729 YKSPEKENAYVEGDASSASYFLAGAAITGGTVTVEGCGTTSL
310 320 330 340

HCEM485 ETSVTVTGPPREPFGREKHLEKAIDVNMNEMPDVAMTLAVVA
GAZ1 ETSVIVIGPPREPFGRKHLKAIDVNMNEMPDVAMTLAVVA
X63374 ETSVIVTGPPREPFGRKHLKAIDVNMNEMPDVAMTLAVVA
AY106729 ETSVTVTGPPREPFGREHLEKEAIDVNMNEMPDVAMTLAVVA

Figure 2:  Amino acid sequence alignments of maize EPSP synthase enzymes.

HCEMA485 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 identified from a maize bacterial artificial 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 confirmed that no other alterations in sequence
had been inadvertently introduced. This sequence is presented in Appendix 1.
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Acc 651 (654)
Cla 1(685)

Probe C/E

pBlueSenpt plasmid £
backbone sequences ‘ ¢

Probe A/C
pHCEM
(8953 bp)

Eco RY (6690)

Acc 651 (3028)

Probe A/E

Figure 3:  Plasmid map of pHCEM.

Map of plasmid pHCEM containing the 6.0 kb Clal — 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.

III.3  PLANT TRANSFORMATION AND REGENERATION

For DNA introduction, pHCEM was digested with Clal and ECORYV, subjected to agarose gel
electrophoresis (1 percent agarose), and the 6.0 kb band was excised and purified using Qia-
gen’s Qiaquick gel extraction kit. The purified 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 HCEM48S5 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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IV.  GENETIC ANALYSIS OF MAIZE LINE HCEM485

I\A MOoOLECULAR CHARACTERIZATION

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 Clal and Acc65I (corre-
sponding to positions 1-2346); and b) A/E — obtained from a double digest of the pHCEM plas-
mid with Acc651 and ECORV (corresponding to positions 2347-6010). Probes (ca. 50 ng each)
were labeled with 50 uCi of (a-**P)-dCTP (3000 Ci/mmol) using a random labeling system
(Rediprime™ II, Amersham Piscataway, NJ). Genomic DNA (7 pg) isolated from HCEM485
and control Stine 963 maize was digested (37°C, 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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Line HCEMA485
(963)
T0

self

9032 x 9289x ¥
() F1< F1 T2

Notes:
self (1) A single homozygous T2 plant used in cross with line 9289, yieldingF1 hybrids
all hemizygous for insert [designated: 9289xHCEMA485 F1].

A

@ F2 (2) Asingle 9289xHCEM485 F1 plant is crossed with line 9032, yielding F1 hybrids
that should segregate 1:1 for the glyphosate tolerance trait
[designated: (9289xHCEM485)9032 F1].

(3) F2 generation produced by selfing a single trait-positive plant from the preceding
F1 generation. Progeny F2 plants should segregate 3:1 for the glyphosate-tolerance trait
[designated: (9289xHCEM485)9032 S1F2].

(The rest of this page intentionally left blank.)
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Event HCEM485
(963)
TO

self

v

T1

self

9032 x 9289x ¥
F1 < F1 < T2

self for three generations

F4 X 5056

l

F1 ((HCEM485)2/9289)/9032)3/5056

2007 Field Trials

HCEM485 Hybrid ((HCEM485)2/9289)/9032)3/5056 (trait positive)
Control Hybrid 9289/5056 (trait negative)

Control Hybrid 9032/5056 (trait negative)

Control Hybrid 963/5056 (trait negative)
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Control 9289 x 5056 Plant (80X Magnification) HCEMA485 Plant (80X Magnification)
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VI. ENVIRONMENTAL IMPACT OF INTRODUCTION OF MAIZE
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 (€.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).

VII. ADVERSE CONSEQUENCES OF INTRODUCTION

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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LOCUS HCEM 6010 bp DNA
DEFINITION
directed mutagenesis
ACCESSION Not-Specified.
VERSION Not-Specified.
KEYWORDS
SOURCE Zea mays
ORGANISM
FEATURES Location/Qualifiers
source 1..6010
57 UTR 1..1867

transit_peptide

CD
CD
CD
CD
CD
CD
CD

CD

ge
3

BASE CO
ORIGIN
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
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S

S

S

S

S

S

S

S
ne
UTR
UNT

atcgattgca
ctcggcaagg
ctctccctct
caatttatac
cacaggacac
agactcaggc
acaatggcga
agacgacggg
gatggcagta
accaactcac
gtatagttgc
aatattagta
atctcctttt
aaacattggc
ttttcttgct
ctggtctact
gtagtctaaa
tagatgtgtc
ataatatttt
agaaatcatt
atatatatca
ttcttgtata
atataatcat
gacggtctat
taatcacggc
ttgtggaaaa
cacctacttc
gcaccgctgce
ctctctctca
ttcctececg

Farm

1581 a

accttcaaat
aaatcttcta
ggttcgtttg
aggagcatat
gcacaggaca
acacgcacat
ttttaccgac
agcgatctct
tacagacggc
ttagattttt
ataataatcg
cacaatatta
gctcctcgta
tagaaaaata
tataaagttt
tgtaaatttg
acatagtctg
gtgttttgac
aatggttatt
gatacttagt
attttaagtc
tttttaaaat
cggttcgecg
attaactcaa
ccgtcctgga
ggaagacgaa
cccctegece
agcgcgtegt
gttgtcaggt
accccgtgcea

/note="epsps regulatory sequences”

1868..2041
/gene="CTP"
1868..2167
/gene=""epsps
2696. .2944
/gene=""epsps
3044..3193
/gene=""epsps
3467..3679
/gene=""epsps
4189..4302
/gene=""epsps
4463 . .4675
/gene=""epsps
4756..4818
/gene=""epsps
4928..5146
/gene=""epsps
2042..5146

exon

exon

exon

exon

exon

exon

exon

exon

/gene=""2mEPSPS"

5147..6010

1375 ¢

1288 g

tctcttegat
acgtgtaaac
acattgtgga
cctcatgcac
cgcaaacagt
caaatcacct
gataaggcat
cccttcattt
aaagttaatg
acaacggaac
ccttatgctg
aataagaacg
gaacaattct
cctaaaatca
tccaaaagta
gtagtgacat
acacgatgcc
cgacacgaca
ttatgttcca
tgaatatcct
actttgctag
acacatcagt
tacttctaga
aactatttcg
ttcgagattc
gaaaaaaacc
ctctcatggt
gtcgeggoygg
cctaggctca

ggtggcagtc

1766 t

cttccttcca
ttcactggga
tggagtgact
acgcaaaact
ttcagactca
tcgcttgtcg
gggagcacga
aatctcttcc
ccgttgtaca
ataaggttcg
tacattgcga
aacaatacat
gtgtaaatta
gttttgcaat
ccattttgga
ttgggaccgt
ttaaaaatag
caaagtaagg
ataattttca
aacacaatat
acatagtaat
ttttatatgt
tcatgatgtt
tgaaaggcta
taacgtttca
aacaactaac
ctctctcgeg
ttggtggcag
cctcaccggce
cagtccacgc

aattcatcta
tccaactcga
aacctgctaa
gatgttgtcc
tgcacacgca
atgagtcgca
gccgtegeceg
acgtcaggtt
tgcccttaga
cttgcagact
cacccgtaaa
atattatcat
tgcgtaaaat
tgtttctgat
tgaaaaaacg
ctagacacga
acgacaaagc
cacgatttaa
tctcttcaaa
atatatatat
atattttaaa
gtcgtgettg
cctaggtttt
actcgaaaaa
ttcgtgtcca
tccggeccge
cccagatctg
gcagcgagag
tcccageccg
caccaaccgc
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IX. APPENDIX 1: HCEM NUCLEOTIDE SEQUENCE

atatttcatc
aaggatcaaa
caccctgcaa
acaagacacg
catcagtttc
gccgeatcegt
tcgecttgeg
attttgctga
ctcttccgte
tacatataag
tattcgatga
tgatcttagt
tcgaggacca
tttcctcata
gaaaacaacg
cctaaaaata
acaacacgat
aacccaataa
aaaatgttat
attaatatat
tattttctct
aaccgacacg
aatattaaga
aaaatgaatg
gtgtgcacac
cggatgcgcc
ctactagacg
cttgccgtte
cttctatttc
gaggcgaacc

Zea mays fragment containing EPSPS encoding sequences, following site-
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1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881

aaaccaaccc
gtcggcaatg
cgcgecegteg
ccgegggetg
ggcggcggtg
caccgtcaag
gtccgaggtg
tttgcctgte
tgtcgcatgce
aatcggtacc
gcctgtactc
caaccttatg
catgataaac
aactagcatc
aacataacaa
aacagtggtt
gactcttggt
tggtggaaag
tggaattgca
tgtttcctct
ctagtggctt
aatgagggag
tgattgtttc
tggtggcaag
ttgtcgagct
caaaatatcc
gtttatcaaa
gtttttagca
catcagcagt
ggagattgaa
gatggagcgt
gggaggtcaa
cagttttcag
atcattgcag
atatagtcag
atacagagga
gactcgtagc
ttttctgtgg
tatgtcgtta
gttagtggtt
gcctatgtty
ggagggactg
ctggtgctac
ataacattat
ccttacaaat
gggagcgaag
atttgggagg
catgactctt
aacattctca
attggctcgt
cggacggagc
gctcgetgece
tccacagctg
gaagctgaac
ccttgecgece
cttccecgac
ctaccacgca
tttctattct
tttctatttc
gttggaataa
taggagatgg
aatagtgaag
agaagctaaa
ctttgagtct
atgttactat
acatgcctaa
gtcatctaca
tttttcaatc
cagtattttg
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actctcccca
gcggecatgg
cgccgecacc
cgggcgecty
caggcgggtg
ctgccggggt
agcgattttg
gaataccatg
ctagctctct
gcaaaagcta
ggctactcgt
aaatttgggc
agtggagcac
attaacttct
aatacttgtt
gataacctgt
ctctctgtcg
ttcccagttg
atgcggtcat
ctttctctct
atggtgtatt
agacccattg
cttggcactg
gttagctact
tttgcatttg
tacaaatggt
Tttaatttcca
ttaattagct
cagtacttga
atcattgata
tttggtgtga
aaatacaagt
ttttccaaac
ggaaaaacta
tctattggag
caaccatgta
tgcttggcat
ccctctatga
tgcaacatgc
ccctaaacga
aaggtgatgc
tgactgtgga
aataactgct
catctgcaaa
ttgctgaaac
gttacatgga
aaacacctca
gctgtggttg
gccctacaac
tggcagtgge
taaccaaggt
tcttagcggce
ggagcatctg
gtgacggcga
tgtgccgagg
tacttcgatg
gcttgattga
ctttcacggg
ggatcttaag
taagaataat
cattagacat
ttatttttta
gttagggttt
catttaacta
ggtgccttct
atcatctcaa
ggataggacc
aagcaaccta
tctctataaa

accccgcegceg
cgaccaaggc
accgcccgag
ggcgeegegt
ccgaggagat
ccaagtcgct
gtgcttgctg
gattctcggt
ctaatttgtc
ggtgtaaata
tcttgtgatg
gcaaagaact
ggacgatcct
taatgacgat
gcttattaat
tgaacagtga
aagcggacaa
aggattctaa
tgacagcagc
acaatacttg
ggtttttgaa
gcgacttggt
actgcccacc
aagggccaca
taaggaaagc
catccctaac
tcttctgggy
cttacaattg
gtgccttgct
aattaatctc
aagcagagca
aagctctgta
agtcgcatca
gtactgagta
tcaagagcgt
tactattgaa
ggataccttc
tgtgtgaacc
ttceccttage
aaccttgttt
ctcaagcgca
aggttgtggc
tttgtctttt
tgtcaaatag
ctcagggtga
ccgagactag
aggcgattga
ccctectttge
catgcctctt
ttcctggaga
aaggctacat
ttgcctgegg
ttgaggaagg
tcgacacgta
tccecgtgac
tgctgagcac
agtgataggc
attaagtttt
tttgtgcact
aaattacgtt
tcatcatcaa
gtcctaaaca
agacatgtgg
cctctacaca
tatcccactg
tcaacgatgg
ttgagaatat
ttggcttgac
ttgcagctac

cccaggecge
cgcegeggge
ctcggcgege
gatcgccgeg
cgtgctgcag
ttccaaccgg
cgctgcectg
gtaatccatc
tagtagtttg
aacactagaa
gcatgctgtc
cgccctcaag
ttacgttgtt
ttcacaacaa
tatatgtttt
ggatgtccac
agctgccaaa
agaggaagtg
tgttactgct
ctggagttag
cttcagttac
tgtcggattg
tgttcgtgtc
tgttacattc
attgattgat
tagcaaacaa
cattgcctgt
ttatgttcta
gatggctgct
cattccctac
ttctgatagc
atgtatttca
atatttgaat
ttttgactgt
gaaccgaaat
acttggttta
ttatctttag
tgcttctcta
catttgtact
ttctttgcaa
agctatttct
accaccagtt
tggtttcagc
acatacttag
tgtgaagttt
cgtaactgtt
tgtcaacatg
cgatggcccg
ctacatcact
gtaaaggaga
acttcacatg
tcgctccatc
gccggactac
cgacgaccac
catccgggac
tttcgtcaag
ttgtgctgag
gagtctgtaa
gtaagccaaa
tcagtggctg
caacaataaa
agttgcatta
atattgtttt
taccaacttt
agcattggta
acaatctttt
gtgtccgtca
tttaattcgt
aacagtcaga

ccgecctacc
accgtgtcgc
ccgeccgece
ccgeeggegg
cccatcaagg
atcctcctge
tctcactgct
tcacgatcag
tatacggatt
aattggatgt
tcttcttggt
ggttgatctt
tttaacaaac
aaaaaggtaa
ttaatctttg
tacatgctcg
agagctgtag
cagctcttct
gctggtggaa
tatgaaaccc
gtgcttgatg
aagcagcttg
aatggaatcg
ttctgtaaat
ctgaatttga
tgaagtaata
tttctagtct
caggtcaagc
cctttggctc
gtcgaaatga
tgggacagat
ctactttgat
agatgcactg
aaattatttt
agccagttaa
taagagaatc
gaaaagacac
ttgctttaga
gaaatcagtt
tcaacaggtc
tggctggtge
tgcaggtaaa
attgttctca
gtgaattcat
gctgaggtac
actggcccac
aacaagatgc
acagccatca
acttgacaag
ccgagaggat
tctcacgtcg
ctcggttgct
tgcatcatca
aggatggcca
cctgggtgca
aattaataaa
gaaatacatt
cgttagttgt
tttcatttca
tcaagcctgce
accttttagc
ggatatagtt
ccatgtatag
agtrtetttt
tatttagagg
cttcgattga
atagctaacc
accggcttct
acggctggcet
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aaccatcggc
tggacctcgce
gccccgeegt
cggcagegge
agatctccgg
tcgecgeect
acctaaatgt
atgcaccgca
aatattgata
tccectatcg
gtttggtgaa
atgccatcgt
tttgtcagaa
cctcgctact
atcaggggac
gggccttgag
ttgttggctg
tggggaatgc
atgcaacgta
atgggtatgt
gagtaccaag
gtgcagatgt
gagggctacc
ggtacaacta
tgctacacca
cttggcatgt
aatagcattt
tgtctggctc
ttggggatgt
cattgagatt
tctacattaa
gccaatgttt
tagaaaaaaa
accagtcgga
ttatcccatt
taggtagctg
ttgatttttt
aggatatatc
tcataagttc
ccctaaaaat
tgcaattact
gatttcttgg
gagtcactaa
gtaaccgttt
tggagatgat
cgcgggagec
ctgatgtcgc
gagacggtaa
actaaaaact
ggttgcgatc
tctttccata
gtctgtgttt
cgccgecgga
tggccttcte
cccggaagac
gcgtgcgata
tcttttgttc
ttgtagcaag
agagtggttc
tgctacgttt
ctcaaacaat
aaaacacaaa
tatgttcttt
ctacctcttc
tttttgttga
gctgaggtac
ctctactaat
actacttcta
ttaaaatcaa
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5941 atggcctaag gatcattgaa aggcatctta gcaatgtcta aaattattac cttctctaga
6001 cgttgatatc
//

(The rest of this page intentionally left blank.)
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X. APPENDIX 2: USDA APHIS RELEASE NOTIFICATIONS
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, 1A; 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;
Defiance, OH; Shiawassee, MI; Renville, MN; Kandiyohi, MN;
Crittenden, AR; Lincoln, SD; Cedar, NE; Cass, IA; Warren, IL.

08-046-109n

SSD2008-003

Dallas, IA.

Stine Seed Farm
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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 field trials across 15 United States Corn Belt locations in
2007. HCEMA485 maize produces a form of the maize 5-enolpyruvylshikimate-3-phosphate
(EPSP) synthase enzyme that was specifically modified 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 significant unintended effects on
plant growth habit and general morphology, vegetative vigor, flowering and pollination, grain
yield, grain test weight, or disease susceptibility as a result of the genetic modification 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 unmodified
maize.

(The rest of this page intentionally left blank.)
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Statement of Good Laboratory Practices

This study was not conducted in compliance with Good Laboratory Practice Standards (40
CFR 160, Federal Register, 1989) pursuant to the Federal Insecticide, Fungicide and Rodenti-
cide Act, and subsequent revisions. However, the study was conducted according to accepted
scientific methods, and the raw data and study records have been retained.

PRINCIPAL INVESTIGATORS:

Z-24-09

Date

Date

b 294 2009

Date

SUBMITTER/SPONSOR:

Stine Seed Farm Inc.
22555 Laredo Trail
Adel, Iowa 50003
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Event HCEMA485
(963)
TO
self

v

T1

self

9032 x 9289x Y
F1 <« F1 < T2

self for three generations

F4 X 5056

l

F1 (((HCEM485)2/9289)/9032)3/5056

2007 Field Trials

HCEM485 Hybrid (((HCEM485)2/9289)/9032)3/5056 (trait positive)
Control Hybrid 9289/5056 (trait negative)

Control Hybrid 9032/5056 (trait negative)

Control Hybrid 963/5056 (trait negative)
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8. APPENDIX B: HYBRID-BY-LOCATION MEANS

ERTLE STELR RTLDR LFCLE EMREGR
Location Code Treatment (1-2 rating) (1-9 rating) (1-2 rating) (1-? rating) (1-9 rating)
PN HCEM S hiybnid 2.0 a3 a0 47 1.0
Control hyvbrids o0 a7 a0 50 17
Ilean Dhfference no 03 on 03 07
ADLE HCER S hybrid o0 &3 20 a0 70
Control hybrids o0 24 20 50 14
Iean Dhfference na 02 on (] A
LTL HCEMAES bophrid o0 an a0 50 13
Control hybrids o0 an 20 a0 71
Iv[ean Chfference no oo 0.o 0.o nz
BIE. HCEWEE5 byvbrid 0 al 20 a0 an
Control hyvbrids o0 7o a0 50 71
Dlean DChfference no g 0.o 0o ne
ELO HCEM AR5 bobrid on a0 a0 a0 20
Control hybrids o0 an 20 50 13
Tvlean Chfference oo oo 0o oo nz
LUR HOEM S hybnd on a3 a0 a0 13
Control hybrids 20 a7 20 48 14
Iv[ean Chfference no a3 0.o 01 01
EDNI HCER S hybrid o0 &0 20 a0 6.7
Control hybrids 0 a2 20 a3 16
Dlean DChfference no 02 0.o -03 09
FIT HCELES hybrid o0 N a0 53 7.0
Contral hybids on Gy g0 a2 19
Tvlean Chfference oo 02 0o 01 0o
Laln HCEL S hybnd 2.0 an 20 50 17
Control hyhrids a0 an an a0 72
Ilean Dhfference no nao oa 0o 04
LEW HCER S hybrid a7 an 27 a0 70
Control hybrids 53 an 29 459 10
Ilean Dhfference n3 nn 0z 01 07
LIN HCELES hybrid o0 23 a0 50 7.0
Control hybrids o0 TE a0 409 14
Mlean Difference ] na on 0l 1o
LR HCEMAES ovhrid o0 &0 20 53 13
Control hybrids o0 &3 20 45 17
Ivl[ean Dhfference no 03 0.0 0z 0.3
OH HCEN4R3 bovbrid 20 a7l 70 33 63
Control hybrids o0 ) a0 37 f.4
Ivlean Difference nno nn 0n 0o 01
=HE HCEM AR5 kofbrid on a0 a0 a0 17
Control hybrids o0 24 20 54 a0
Ivlean Difference no o4 0.o -0.4 0.3
SMI HOEMAES hybnd on M& Mk a0 6.7
Control hybrids 20 Ma H& 4z 69
Ivl[ean Dhfference no M M 0.2 -0.2
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EAGRE FRHTT PLHTIY EMEGF HIOOS5™
Location Code Treaiment (1-¥ rating) (cm) (cm) (%) (heat units)
LD HZEM485 hybeid 287 RS 25008 4247 1264.00
Contzol hybrids 211 10047 2a5.01 A7 AT 1206 53
Ilean Diffarence 0.56 -fi 503 -3an 3233
LEDT2 HCEWAZS hobeid 2.00 Qe ol 26077 4725 12550
Ciontzol hebrids 233 Q7 L3 45513 L 120633
Ilean Diffarence 033 193 544 102 -1 33
ATL HCEN4E5 hybeid 733 101 .80 264 16 3111 1234.50
Cont:ol hebrids 133 OFES 256.26 52 1281 56
Ivlean Daffzrence 0.00 3093 720 4.30 2706
PIE. HCEMES hybeid f.33 99.A 23144 4316 1337.00
Contzol hybrids 5.00 0 53 23123 45,59 138311
Ivlean Diffarence 133 423 1843 -LAE -2a11
BLO HCEWAZS hehind a a7 11624 7178 53.14 1340 53
Contol hybrids a.11 10837 25739 51.53 1373.20
Ivlean Diffzrence 0.26 247 14.29 1&l 3256
LOUER. HZEMAES hybeid B33 057 22045 4230 1337 53
Contzol nbrids BAT EERK] 235 A8 5502 136554
Ivlean Daffzrence 033 254 -423 -0.63 2811
EDM HZEM485 hybeid 6.67 6519 20574 5599 1263.00
Cantal hybrids 744 600G 12232 61.75 1382
Ivlean Diffarence 078 423 A3.42 -3.78 2500
FIT HCENM4E5 hybeid Ta7 11599 20135 5269 1343.00
Cont-o] hybnds 778 11142 200.41 5305 137580
Ilean Diffarence -0.11 453 %] -3 3480
Lat HCEN425 hybeid 2.00 Of/ 52 23029 51.02 136617
Cont:ol hebrids T.44 B85 22187 4577 1387 .08
Ilean Diffarence 056 247 742 430 A0 E8
LEM HZEMAES hyeid 187 2213 193.04 5368 125217
Contzol hybrids .11 2257 18508 61.57 1207 23
Ilean Diffarence -0.44 085 1.6 -n.90 A5 67
LIH HCEW425 haheid a7 11091 235 AR 3% Al 1334.00
Ciontzol hbrids 2.00 106 58 22352 al.29 1401 .33
Ivlean Diffzrence 033 423 1016 -2.69 B33
RI&E. HCEMEES hybeid TAT .55 199 81 57 AR 1399 17
Cont:ol hebrids 105 aa.L4 20479 4210 1421 62
Ivlean Daffzrence -0.08 -lae -497 11.57 2251
OH HCEMAES hybeid TAT 10075 234 53 5134 131933
Contol hybrids T.44 RS 22550 45 42 137572
Ivlean Diffarence 022 6.7 913 412 -5 .39
ZHE HOEWAZS hehinid 187 ==l | 20235 3110 1347.50
Cont:ol hybrids a1l 10492 19925 44 &0 138706
Ilean Diffarence -0.44 S50E 310 -171 38 56
ST HCEN425 hybeid 2.00 10229 243 24 3348 1257.M
Contzol hybrids 756 10245 R 2437 129411
Ivlean Daffzrence 0.44 023 533 11.11 TR
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HIUPSIM BRENF YGSMN HAYPM DROPP
Laocation Code Treatment (heat units) (%) (hw'facre) (planis/acme) (")
AT HCER 485 bobrid 1350.00 ooa bla 125000 noo
Cortrol hybrids 1580 56 ona P& 121111 non
ITean Difference 3056 0o M& EED |
LT HCEM 455 hfbrid 1=50.00 oo 19492 Ld6éa.T o.on
Cortrol hybrids 132633 ono 19397 145000 n.on
Ilean Difference 3633 0o 1 1667 (|
ATL HCEW 455 babrid Hb 0o 3120 75000 n.an
Cortrol hybrids bl& ooa 5584 70000 noo
lean Diafference bl& ooa -4.a2 S00.0 noo
BIR HCEW 425 bbrid 131067 0o 14430 1538333 n.an
Cortrol hybrids 140372 ooa 21.44 14055 4 noo
Ilean Difference S35 0A ona B2 BT 179173 non
BLO HCEM 425 hsfnd 1401 67 0o 13700 181667 |
Cortrol hybrids 143267 oo 12818 171111 o.on
Ivlean Difference -32.00 ono 0El 10556 n.on
DUER HCER 485 hobrid 13a3.00 ooa 11939 143333 noo
Cortrol hybrids 14047 0o 14513 158889 n.an
lean Diafference A1 TE ooa W28 -15554 noo
EDNW HCER 485 bobrid 215183 ooa 49 14000.0 noo
Cortral hyhnids AT3IED 0oo 5147 18271 R 000
Ilean Difference S22 0A ona 24 27T R non
FIT HCEMW 425 hobrid 1460 33 111 16499 1582333 o.on
Cortrol hybrids 144011 0A3 150238 17000.0 (|
Ilean Difference 022 049 371 11667 n.an
LAl HTEM 425 hobrid A ono 17632 1360é6.T n.on
Cortrol hybrids bl& ooa 14252 1272l noo
Inlean Difference A 0o 3380 944 4 n.an
LEM HCEM 485 horid 134050 ooa &9 45 1a0oo.0 noo
Cortrol hybrids 139029 ooa 507 15272022 noo
Ilean Difference 5039 0oo -5l THA 000
LIM HCEM 455 hfhrid P& ona 12707 183353 0
Cortrol hybrids A oo 14695 192222 0.an
Ivlean Difference A ono -19ER -EER D 02z
MIAE. HCEW 485 bbrid 1495 /7 0noa 43 44 17000.0 n.ao
Cortrol hybrids 1514281 ooa 45 56 136275 noo
lean Diafference -1915 ooa 286 33125 noo
JH HCEM 425 hbrid 1293 00 03l 0933 191867 n.an
Cortrol hybrids 142767 425 10088 1a500.0 noo
Ilean Difference -S4 AT a07 -1.55 2666 T non
SHE HEEM 425 bsfbrd A 0o 11704 126667 0.0
Cortrol hybrids H& 0o 14343 130000 |
Ivlean Difference A oo -26.43 SA3333 o.on
SVl HTEM 425 hobrid A A A MWL A
Cortrol hybrids A A A MA A
Ilean Diafference bl& BlLE bl& N bl&
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GMSTFP TWSNI
Location Code Treatment (in (Thhu)
AT HCERAES bybrid M Ma
Corntrol hybrids M 0.00
Ilean Difference M& ML
LTL2 HCER4ES brhricd 1548 57.00
Corntrol hybrids 14.44 5733
Ilean Difference 0.5a 033
ATL HCEL 485 hyhnd 1540 650
Corntrol hybrids 1508 5656
Ilean Difference n.14 -00a
BIE. HCENLI4ES hyhnid 3030 5233
Corntrol hybrids 2130 50.44
Ilean Difference 280 189
ELO HCEMA25 hyhnd 1130 5383
Cortrol hybrids 1224 5380
Ilean Difference -0.44 -00a
DUE. HCERAES bybrid 2313 53.50
Control ybnds 2417 S3AT
Ilean Difference -1.03 017
EDI HCERAES bybrid 10,70 5517
Cantral hybnds 11.10 5330
Ilean Difference -0.40 033
FIT HCERAES bybrid 1553 5750
Control hybrds 1530 5772
Ilean Difference 045 022
Ll HCERAES bybrid 25 5550
Corntrol hybrids 20352 5528
Ilean Difference 0s1 0.2
LEN HCERAES bybrid 2183 53.00
Corntrol hybrids 2010 5272
Ilean Difference 173 0Za
1IN HCER4ES brhricd 13.40 5TES
Corntrol hybrids 1259 5239
Ilean Difference 0.4 -0.56
MIAE. HCOENL&E5 hyhnd 1153 5a17
Corntrol hybrids 111 5556
Ilean Difference niz .60
IJH HCEMAES by 3730 53 AT
Cortrol hybrids 3540 5439
Ilean Difference 1/ -0
SHE HEEM4ES hyhnid 17.20 5417
Control hybnds 16,98 3589
Ilean Difference 0.2 028
Shil HCERAES bybrid M Ma
Control hgbnds A Mg
Ilean Difference L M
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STUDY TITLE

LABORATORY STUDY ID

STUDY COMPLETED ON

15 October 2007

SUBMITTED BY

Stine Seed Farm Inc.
22555 Laredo Trail
Adel, Iowa 50003
USA
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USDA Extension Petition

Summary
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Statement of Good Laboratory Practices

This study was not conducted in compliance with Good Laboratory Practice Standards (40
CFR 160, Federal Register, 1989) pursuant to the Federal Insecticide, Fungicide and Rodenti-
cide Act, and subsequent revisions. However, the study was conducted according to accepted
scientific methods, and the raw data and study records have been retained.

PRINCIPAL INVESTIGATORS:

02{ 24 [ 2009

Date

Teb. 24,2009

Date

SUBMITTER/SPONSOR:

Stine Seed Farm Inc.
22555 Laredo Trail
Adel, Towa 50003
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HCEMA485
(963)
TO

self

self

9032 x 9289 x ‘é

F1 < F1 <

3 generations of selfing

F4 «x 5056
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Lines used for pollen morphology and viability study

F1 Hybrid (((HCEM485)2/9289)/9032)4/5056 (trait positive) l

Stine Seed Farm

Page 85 of 124



No CBI
Maize Line HCEMA485
USDA Extension Petition

Stine Seed Farm Page 86 of 124




No CBI
Maize Line HCEMA485
USDA Extension Petition

5. REFERENCES
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Statement of Good Laboratory Practices

This study was not conducted in compliance with Good Laboratory Practice Standards (40
CFR 160, Federal Register, 1989) pursuant to the Federal Insecticide, Fungicide and Rodenti-
cide Act, and subsequent revisions. However, the study was conducted according to accepted
scientific methods, and the raw data and study records have been retained.

REPRESENTATIVE OF THE SPONSOR:

Feb. 24, 200

Date
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Event HCEM485
(963)
TO

self

v

T1

self

9032 x 9289x Y
F1 < F1 < T2

self for three generations

F4 X 5056

l

F1 (((HCEM485)2/9289)/9032)3/5056

2007 Field Trials

HCEM485 Hybrid (((HCEM485)2/9289)/9032)3/5056 (trait positive)
Control Hybrid 9289/5056 (trait negative)

Control Hybrid 9032/5056 (trait negative)

Control Hybrid 963/5056 (trait negative)
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Approved by Feb- 24, 2009
Date

6. RECORDS RETENTION

Raw data, the original copy of this report, and other relevant records are archived at Stine Seed
Farm, Inc., 22555 Laredo Trail, Adel, lowa 50003,
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