10720

Notices

Federal Register

Vol. 61. No. 32

Friday. March 15, 1996

This seauon of the FEDERAL REGISTER
contains aocuments other than ruies of’
proposea rules that are apphcable to the
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statemems of organuzation ang funcions are
examples of documents appearnng in this
secuan.

DEPARTMENT OF AGRICULTURE

Animal and Plant Heaith Inspection
Service

[Docket No. 86-006-1]

Monsanto Co.: Addition of Two
Genetically Engineered insect
Resistant Corn Lines to Determination
of Nonreguiated Status

AGENCY: Animai and Plant iHealth
inspection Scervice. USDA.
acTion: Notice.

sumARY: The Animai and Plant Health
Inspection Service is announcing that it
has added two additional genetically
engineered. insect resistant corn lines to
its August 22. 1995. determination that
the Monsanto Companyv's corn line
MON 80100 need no longer be
regulated. The elfect of this action is
that nvo additional insect resistant corn
lines designated as MON 809 and MON
%10. whnich have been modified bv the
incorporation ol genetic materiajl
described bv the Monsanto Companv.
will no longer be subject to reguiation
under 7 CFR part 340.

FOR FURTHER INFORMATION CONTACT: Dr.
Ved Malik. Biotechnologist. Animai and
Plant Health Inspection Service.
Biotechnology. Biologics. and
Environmental Protection.
Biotechnology Permits. 4700 River Road
Unit 147. Riverdaie. MD 20737-1237:
(301} 734-7612.

SUPPLEMENTARY INFORMATION: On
September 3. 1995. the Animai and
Plant Health Inspection Service (APHIS)
published a notice in the Federal
Register (60 FR 46107-46108. Docket
No. 95-041-2) announcing the issuance
of a determination effective August 22.
1995. that an insect resistant corn line
deveioped bv the Monsanto Company
(Monsanto) designated as corn line
MON 80100. does not present a plant
pest risk and is not a regulated articie
under the reguiations contained in 7

CFR part 340. This action was in
response to a petition submitted by
Monsanto seeking a determination from
APHIS that its corn iine MON 80100 no
longer be deemed a pegulated article.
based on an absence of plant pest risk.
The effect of that action was that the
subject corn line and its progeny wouid
no longer be regulated under the
regulations in 7 CFR parnt 340.

The rwo additional corn lines that are
the subject of this notice. MON 808 and
MON 810. were identified in
Monsanto's previousiv submitted
petition (APHIS Petition No. 95-093-
01p) for corn line MON 80100. On
Januarv 17. 1996. APHIS received
additional information and field test
<ata in a petition (APHIS Petition No.
46-017-01p) in support of nonregulated
status nnder 7 CFR part 310 for corn
lines MON 809 and MON 810. As
described bv Monsanto. corn lines MON
809 and MON 810 express a CrylA(b)
protein derived from the common soil
bacterium Bacillus thuringiensis subsp.
kurstaki which confers resistance to
European corn borer. The subject corn
lines were generated through use of the
particle acceleration transformation
svstem to insert plasmid vectors PV-
ZMBKO7 and PV-ZMCT10. the same
vectors used to transform corn line
MON 80100 for which the August 22.
1995. determination-ot nonreguiaied
status was issued by APHIS.

Corn lines MON 809 and MON 810
have been evajuated in field tests
conducted in 1993 and 1994 under
APHIS permits and notifications.
Reports from field trials and other data
indicate that the subject corn lines grow
normalily, exhibit the expected
morphological. reproductive. and
physiological properties. and do not
have unexpected pest or disease
susceptibility or symptoms. Therefore.
the APHIS determination of
nonregulated status of August 22, 1995.
applies as well to Monsanto's two new
transformed corn lines. MON 809 and
MON 8140.

Done 1n Washington. DC. this 11th day of
Mareh 1996.
Terry L. Medley.

Acting Admirustrator. Arumali and Plant
Health Inspection Service.

iFR Doc. 96-6201 Filed 3-14-96: 8:45 am|
BULINOG CODE 3410-34-P
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Monsanto Company

700 Chesterfield Parkway North
St. Louis, Missouri 63198
Phone: (314) 694-1000

February 13, 1995
i

Dr. Vedpal Malik

Biotechnology Permit Unit

Biotechnology, Biologics and Environmental Protection
USDA-APHIS

4700 River Road, Unit 147

Riverdale, MD 20737-1237

Dear Dr. Malik:

Please find enclosed the Southern data in support of the molecular anaysis for
YieldGard corn lines MON 809 and 810. This additional information is submitted in
support of Monsanto’s USDA petition for non-regulated status for additional corn
lines MON 809 and M(3N 810 received by the USDA on January 17, 1996 and
identified as petition 96-017-01p. These lines were previously identified in USDA
petition 95-093-01p which provided non-regulated status for line MON 80100 dated
August 22, 1995 (FR 60:171; pp. 46107-46108). Approval of lines MON 809 and 810
has been requested in connection with this previous approval.

Sincerely,

-

Kent A. Croon, Ph.D.
Regulatory Affairs Manager

DEEEIET
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Molecular Analysis of YieldGard™ Corn Line MON 809

Janice Kania, Pamela Keck and Patricia Sanders
L. SUMMARY

7
This report describes the molecular analysis of the integrated DNA (I-DNA)
present in YieldGard™ corn line MON 809. Specifically, the insert number
(number of integration sites within the corn genome) and the number and
integrity of each inserted gene were determined. The corn line MON 809 was
produced by particle acceleration technology with two plasmids PV-ZMBKO07
[cryIA(b) gene] and PV-ZMGT10 [CP4 EPSPS and gox genes]. Corn line MON
809 contains one I-DNA of approximately 23 Kb which includes either
complete or partial genes of cryIA(b), CP4 EPSPS and gox. The I-DNA
contains two cryIA(b) genes, one which is the correct size, (3.46 Kb), and one
which is smaller (less than 1.0 Kb). There are two CP4 EPSPS genes, both of
expected size (1.3 Kb). The single gox gene present in corn line MON 809 is not
~intact. The nptIl and ori-pUC probings showed that the backbone was present
in the YieldGard™ corn line MON 809, but ‘was not the predicted size. Based
on these analyses, we conclude that corn line MON 809 contains a single I-
DNA with an intact cryIA(b) gene and two CP4 EPSPS genes that are
responsible for producing the correct size CrylA(b) and CP4 EPSPS proteins.

Summary of Corn Line MON 809 Moleculgr Analysis

Genetic Element 23 Kb insert

crylA(b) gene . 1 full length, 1 partial
CP4 EPSPS gene ' 2 full length

gox gene 1 partial

nptll /ori-pUC present

IL. RESULTS AND DISCUSSION

A. Southern blot results

Two plasmid vectors were utilized during the particle acceleration process to
produce the corn line MON 809. Plasmid PV-ZMBKO07 contained the cryIA(b)
gene and plasmid PV-ZMGT10 contained the CP4 EPSPS and gox genes. The
maps of the two plasmid vectors are presented in Figure 1, along with the
locations of the restriction sites utilized for Southern analyses.

The DNAs from MON 818 and MON 809 plants were digested with a variety of
restriction enzymes and subjected to Southern blot hybridization analyses to
characterize the DNA that was stably transferred during the particle
acceleration into the corn genome. Specifically, the insert number (number of
integration sites within the corn genome), and the copy number and integrity of
each inserted gene was examined.
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B. Insert Number

Ndel digestion results. The purpose of the Ndel digests was to determine
the number of plasmid DNA inserts in the corn line MON 809. The plasmids
PV-ZMBKO07 and PV-ZMGT10 do not contain a restriction site for Ndel. Thus
this enzyme effectively cuts outside any inserted DNA, releasing a fragment
containing the inserted DNA. MON 818 confrol DNA and MON 809 DNA were
digested with Ndel and probed with the cryIA(b) gene, the CP4 EPSPS gene
and the gox gene. The results are shown in Figure 2. Lanes 1, 3 and 5 contain
MON 818 control DNA. No bands were observed, as expected, when probed
with the cryIA(b), CP4 EPSPS or gox genes. MON 809 DNA produced one
band, approximately 23 Kb in size, when probed with: the cryIA(b) gene (lane
2), the CP4 EPSPS gene (lane 4) and the gox gene (lane 6). The band produced
in the gox gene probing is very faint and only observed with long exposure
times, suggesting that only a portion of the gox gene is present in the inserted
DNA of YieldGard™ corn line MON 8089.

C. Insert Composition

1. cryIA(b) gene integrity. MON 818 and MON 809 DNAs were digested
with Ncol/EcoRI to release the cryIA(b) gene in MON 809 and the Southern
blot probed with the cryIA(b) gene. The results are shown in Figuiz 3, lanes 1-
3. The MON 818 DNA was run alone (lane 1) and mixed with 15 pg of plasmids
- PV-ZMBKO07 and PV-ZMGT10 (lane 2). The MON 818 DNA (lane 1) produces
two faint bands, approximately 2.5 Kb and 1.9 Kb in size. These bands are
considered to be background bands since they are observed in all three lanes
and are not discussed further. The MON 818 DNA mixed with plasmids (lane
2) produced one new 3.46 Kb fragment which corresponds to the expected size
of the intact cryIA(b) gene (refer to the PV-ZMBKO07 plasmid map in Fig. 1).
The MON 809 DNA (lane 3) contains two bands, 3.46 Kb and 1.0 Kb. The 3.46
Kb band is the expected size band for an intact cryIA(b) gene, and the 1.0 Kb
band represents a partial cryIA(b) gene. The Ncol/EcoRI digests, probed with
the cryIA(b) gene, identified one intact and one partial cryIA(b) gene.

2. CP4 EPSPS gene integrity. MON 818 and MON 809 DNAs were digested
with Ncol/EcoRI to release the CP4 EPSPS gene in MON 809 DNA and the
Southern blot probed with the CP4 EPSPS gene. The results are shown in
Figure 4, lanes 1-3. The MON 818 DNA was run alone (lane 1) and mixed with
15 pg of p]asmlds PV-ZMBKO07 and PV-ZMGT10 also digested with Ncol/EcoRI
(lane 2). The MON 818 DNA (lane 1) showed two bands, approximately 1.37
Kb and 0.80 Kb in size. These two bands, present in all three lanes, are
background bands and are therefore not considered further. The MON 818
DNA mixed with the plasmids (Jane 2) produced an additional band, 1.06 Kb,
which is the expected size of the CP4 EPSPS gene, as predicted from the
plasmid map (PV-ZMGT10 in Fig. 1). The MON 809 DNA (lane 3) also
contains a band of 1.06 Kb, the expected size band for the CP4 EPSPS gene.
This band contains two expected size CP4 EPSPS genes that are present in
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corn line MON 809 (data not shown). The Ncol/EcoRI digests, probed with the
CP4 EPSPS gene, identified only the expected size CP4 EPSPS gene.

3. gox gene integrity. MON 818 and MON 809 DNAs were digested with
Ncol/EcoRI to release the gox gene in MON 809 DNA and the Southern blot
probed with the gox gene. The results are shéwn in Fig. 5, 1anes 1-3. MON 818
DNA was run alone (lane 1) and mixed with 15 pg of plasmids PV-ZMBKO07 and
PV-ZMGT10 also digested with Ncol/EcoRI (lane 2). The MON 818 DNA (lane
1) does not show any bands, as expected for the control DNA. The MON 818
DNA mixed with the plasmids (lane 2) produces a 1.3 Kb band, which
corresponds to the expected size of the intact gox gene, as predicted from the
plasmid map (PV-ZMGT10 in Fig. 1). The MON 809 DNA (lane 3) contains one
band of 3.5 Kb. The 3.5 Kb band is faint and was observed only with long
exposure times. The faintness of the gox band suggests that only a part of the
gox gene is present. The larger than predicted Ncol/EcoRI fragment size (3.5
Kb rather than 1.3 Kb) indicates a DNA rearrangement has occurred within
the gox gene. Corn line MON 809 appears to contain a partial gox gene.

4. Backbone integrity. MON 818 and MON 809 DNAs were digested with
Notl to relzase the intact nptIl/ori-pUC backbone in MON 809 DNA and the
Southern blot probed with the nptII gene. The results are shown in Figure 6
(lanes 1 and 2). The digested MON 818 DNA was mixed with 15 pg of PV-
ZMBKO07 and PV-ZMGT10 also digested with Notl. The MON 818 DNA and
plasmid mixture contains two bands of 5.9 Kb and 2.6 Kb (lane 1). The 5.9 Kb
band corresponds to the expected size band of the intact backbone from PV-
ZMGT10, the 2.6 Kb band corresponds to the expected size band of the intact
backbone from PV-ZMBKO07 (refer to Fig. 1). The MON 809 DNA contains a
4.2 Kb band (lane 2) which hybridized to the nptII probe.

The Southern blot was stripped and reprobed with the ori-pUC genetic region.
The MON 818 DNA and plasmid mixture (lane 3) contains three bands of 5.9
Kb, 4.2Kb and 2.6 Kb. The 5.9 Kb band corresponds to the expected size band
of the intact backbone from PV-ZMGT10, the 2.6 Kb band corresponds to the
expected size band of the intact backbone from PV-ZMBKO07 (refer to Fig. 1).
The 4.2 Kb band is a background band. The MON 809 DNA contains one band,
4.2 Kb in size (lane 4) which corresponds to the band which hybridized to the
nptll gene in lane 2. The 4.2 Kb background band (lane 3) co-migrates with the
one band which hybridized to the nptIl and ori-pUC probes (lane 4). The 4.2
Kb band hybridized to the nptII and ori-pUC probes, indicating that the
backbone is present but is not the predicted size.
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III. CONCLUSIONS

The corn line MON 809 was produced by particle acceleration technology with
the two plasmids PV-ZMBKO07 and PV-ZMGT10 that contained the cryIA(b),
CP4 EPSPS, gox and nptll genes. The I-DNA (23Kb) contains two cryIA(b)
genes, one which is the correct size, (3.46 Kb, and one which is smaller (less
than 1.0 Kb). There are two CP4 EPSPS genes, both of expected size (1.3 Kb).
The gox gene present in corn line MON 809 is not intact. The nptII and ori-

pUC probings showed that the backbone was present in the corn line MON
809, but was not the predicted size.

Based on these analyses, we conclude that corn line MON 809 contains a

single I-DNA with an intact cryIA(b) gene and two CP4 EPSPS genes that are
responsible for producing the correct size CryIA(b) and CP4 EPSPS proteins.
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Ncol 1609

EcoRt 6681

EcoRI 6957

EcoR! 334 . PV-ZMGT10
9427 bp

Ncol 8507

Figure 1. Plasmid maps of PV-ZMBK07 and PV-ZMGT10. Restriction
sites, and their locations in base pairs, used during Southern analyses are
shown.
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Figure 2. Southern blot analysis of corn line MON 809 DNA: insert
number analysis

23.0 Kb —»

17.0 Kb —

15.0 Kb—»

cryIA(b) CP4AEPSPS  goxr

Figure 2. Southern blot analysis of corn line MON 809 DNA. Lanes 1, 3
and 5 contain 12.5 pg of corn line MON 818 DNA digested with Ndel. Lanes 2,
4 and 6 contain 12.5 pg of corn line MON 809 DNA digested with Ndel. Lanes
1 and 2 were hybridized with the cryIA(b) gene. Lanes 3 and 4 were hybridized
with the CP4 EPSPS gene. Lanes 5 and 6 were hybridized with the gox gene.

- Symbol denotes sizes obtained from MW markers.
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—
—

Figure 3. Southern blot analysis of corn line MON 809 DNA: cryIA(b)
gene analysis

MW
markers

23.1 Kb —=
9.42 Kb ——#=
6.66 Kb —p=

4.36 Kb —

2.32 Kb ——p=

2.03}{1:—»5

1.35 Kb —#

1.08 Kb ——a=

0.87 Kb —=

Ncol/EcoRI1
crylA()

Figure 3. Southern blot analysis of corn line MON 809 DNA. Lanes 1-3
contain the following DNAs digested with Ncol/EcoRI and probed with the
cryIA(b) gene: lane 1, MON 818 DNA; lane 2, MON 818 DNA mixed with 15 pg

of plasmids PV-ZMBKO07 and PV-ZMGT10; lane 3, MON 809 DNA.

—» Symbol denotes sizes obtained from MW markers on ethidium stained gel.

——  Symbol denotes sizes obtained from plasmid digests.

* Symbol denotes background bands (=2.5 and 1.9 Kb).

= Symbol denotes a band size approximated from MW marker and plasmid digests.
Symbol denotes an area of non-specific hybridization. This is supported by the
observation that the signal is between two lanes.
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Figure 4. Southern blot analysis of corn line MON 809 DNA: CP4
EPSPS gene analysis

23.1 Kb —#=
9.42 Kb —>
6.56 Kb —a }

4.36 Kb —»

2.32 Kb —p

2.03 Kb —»:

1.35 Kb —&

1.08 Kb —

0.87 Kb —

Ncol/EcoR1
CP4 EPSPS

Figure 4. Southern blot analysis of corn line MON 809 DNA. Lanes 1-3
contain the following DNAs digested with Ncol/EcoRI and probed with the CP4
EPSPS gene: lane 1, MON 818 DNA; lane 2, MON 818 DNA mixed with 15 pg of
plasmids PV-ZMBKO07 and PV-ZMGT10; lane 3, MON 809 DNA.

’ \

—» Symbol denotes sizes obtained from MW markers on ethidium stained gel.

- Symbol denotes sizes obtained from plasmid digests.

* Symbol denotes background bands (=1.37 and 0.80 Kb).

= Symbol denotes a band size approximated from MW marker and plasmid digests.
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Figure 5. Southern blot analysis of corn line MON 809 DNA: gox gene
analysis

markers

23.1 Kb —a
9.42 Kb —»=

6.56 Kb —=

4.36 Kb —»

2.32 Kb —=
2.03 Kb —

1.35 Kb —»

1.08 Kb —

0.87 Kb —»

Figure 5. Southern blot analysis of corn line MON 809 DNA. Lanes 1-3
contain the following DNAs digested with Ncol/EcoRI and probed with the gox
gene: lane 1, MON 818 DNA; lane 2, MON 818 DNA mixed with 15 pg of
plasmids PV-ZMBKO07 and PV-ZMGT10; lane 3, MON 809 DNA.

—» Symbol denotes sizes obtained from MW markers on ethidium stained gel.
—  Symbol denotes sizes obtained from plasmid digests.
= Symbol denotes a band size approximated from MW marker and plasmid digests.
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Figure 6. Southern blot analysis of corn line MON 809 DNA: npiII and
ori-pUC analysis

markers 1 2

23.1 Kb —»
9.42 Kb —»

6.56 Kb —™

4.36 Kb —

2.32 Kb —
2.03 Kb —

Notl
nptll

Figure 6. Southern blot analysis of corn line MON 809 DNA. Lanes
1-4 contain the following DNAs digested with Notl: lanes 1 and 3, MON 818
DNA mixed with 15 pg of plasmids PV-ZMBKO07 and PV-ZMGT10; lanes 2
and 4, MON 809 DNA. Lanes 1 and 2 were hybridized with the nptII region.
Lanes 3 and 4 were hybridized with the ori-pUC region.

—» Symbol denotes sizes obtained from MW markers on ethidium stained gel.

—_ Symbol denotes sizes obtained from plasmid digests.

* Symbol denotes background bands.

= Symbol denotes a band size approximated from MW marker and plasmid digests.
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Molecular Analysis of Insect Protected Maize Line MON 810

Janice Kania, Pamela Keck, Elaine Levine and Patricia Sanders

I. SUMMARY .

4
This report describes the molecular analysis of the integrated DNA in Insect
Protected maize line MON 810. Specifically, the insert number (number of
integration sites within the maize genome) and the number and integrity of the
inserted genes were determined. Maize line MON 810 was produced by particle
acceleration technology using-a DNA solution containing two plasmids, PV-
ZMBKO07 and PV-ZMGT10. The maize transformation vectors used to produce
maize line MON 810 contain genes encoding 1) cryIA(b) gene; 2) CP4 5-
enolpyruvyl-shikimate-3-phosphate synthase (CP4 EPSPS); 3) glyphosate
oxidoreductase (gox); and 4) the nptII gene, under the control of a bacterial-
specific promoter. Molecular analysis of maize line MON 810 established that
the line only contains the cryIA(b) gene from plasmid PV-ZMBKO7. The line
does not contain the CP4 EPSPS, gox, or nptII genes. There is no evidence that
any of the DNA contained in plasmid PV-ZMGT 10 was inserted. Maize line
- MON 810 contains one integrated DNA, contained on a 5.5 Kb Ndel fragment,
which contains the E35S promoter, maize hsp70 intron and the cryIA(b) gene.

Genetic Element Maize Line MON 810
cryIA(b) gene present

CP4 EPSPS gene ' not present

gox gene not present
nptll/ori-pUC not present

IL RESULTS AND DISCUSSION

A. Southern blot results
Plasmid PV-ZMBKO7 contained the cryIA(b) gene and plasmid PV-ZMGT10
contained the CP4 EPSPS and gox genes. The maps of the two plasmid

vectors, along with the locations of the restriction sites uuhzed for Southern
analyses, are presented in Figure 1.

The DNAs from MON 818 and MON 810 plants were digested with a variety of
restriction enzymes and subjected to Southern blot hybridization analyses to
characterize the DNA that was transferred during the particle acceleration
into the maize genome. Specifically, the insert number (number of integration

sites within the maize genome), and the copy number and integrity of each
gene was examined.
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B. Insert Number

Ndel digestion results. The purpose of the Ndel digests was to determine
the number of plasmid DNA inserts in the maize line MON 810. The plasmids
PV-ZMBKO07 and PV-ZMGT10 do not contain a restriction site for Ndel. Thus
this enzyme effectively cleaves outside any mserted DNA, releasmg a
fragment containing the inserted DNA and adjacent genomic DNA. MON 818
control DNA and MON 810 DNA were digested with Ndel and probed with
plasmid PV-ZMBKO07 DNA. The results are shown in Figure 2. MON 818 DNA
(lane 1), produced one very light, diffused band of approximately 21.0 Kb which
is a background band since it is present in both the control MON 818 DNA and
the MON 810 DNA. MON 810 DNA produced one band, approximately 5.5 Kb
in size (lane 2). This result established that insect protected maize line MON
810 contains one fragment of integrated DNA. The size of the inserted DNA

plus adjacent genomic DNA up to the Ndel restriction sites is approximately
5.5 Kb.

C. Insert Composition

1. cryIA(b) gene integrity. MON 818 and MON 810 DNAs were digested
with Ncol/EcoRI to release the cryIlA(b) gene and the Southern blot probed
with the cryIA(b) gene. The results are shown in Figure 3, lanes 1-3. Ti.e
positive hybridization control (ane 1) produced one 3.46 Kb fragment which
corresponds to the expected size of the cryIA(b) gene (refer to the plasmid
maps in Fig. 1). Due to the plasmid DNA not being mixed with genomic control
DNA the band appears larger than its true molecular weight. The MON 818
DNA (lane 2) does not produce any bands, as expected for the control line. The
MON 810 DNA (lane 3) contains one band, approximately 3.1 Kb.

2. CP4 EPSPS gene integrity. Plasmid DNAs (PV-ZMBKO07 and PV-
ZMGT10) and insect protected maize line MON 810 DNA were digested with
Ncol/BamHI to release the CP4 EPSPS gene and the Southern blot probed
with the CP4 EPSPS gene. The results are shown in Figure 4, lanes 1 and 2.
Approximately 50 pg of a mixture of PV-ZMBKO07 and PV-ZMGT10 DNA (lane
1) produced one band, approximately 3.1 Kb in size, which corresponds to the
expected size CP4 EPSPS fragment, as predicted from the plasmid map (PV-
ZMGT10in Fig. 1). MON 810 DNA (lane 2) shows no hybridizing fragements to
the CP4 EPSPS probe, establishing that insect protected maize line MON 810
does not contain the CP4 EPSPS gene.

3. gox gene integrity. Plasmid DNAs (PV-ZMBKO07 and PV-ZMGT10) and
insect protected maize line MON 810 DNA were digested with Ncol/BamHI to
release the gox gene and the Southern blot probed with the gox gene. The
results are shown in Figure 4, lanes 3 and 4. Approximately 50 pg of a mixture
of PV-ZMBKO07 and PV-ZMGT10 DNA (lane 3) produced one band, a Ncol/Ncol
fragment, approximately 3.1 Kb, which corresponds to the expected size gox
fragment, as predicted from the plasmid map (PV-ZMGT10 in Fig. 1). MON
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810 DNA (lane 4) shows no hybndlzmg fragments to the gox probe,

establishing that insect protected maize line MON 810 does not contain the gox
gene.

4. Backbone integrity. Plasmid PV-ZMBKO07, control line MON 818 and
insect protected maize line MON 810 DNAS were digested with Ncol/EcoRI to
release the nptll/ori-pUC backbone and the Southern blot probed with the
nptll gene. The results are shown in Figure 5 (lanes 1-3). Approximately 50 pg
of PV-ZMBKO07 DNA produced two bands of 2.5 Kb and 1.8 Kb (lane 1). The
2.5 Kb and 1.8 bands correspond to the expected size fragments of the
backbone from vector PV-ZMBKO07 (refer to Fig. 1). The MON 818 DNA alone
(lane 2) does not produce any bands, as expected from a non-modified control
line. MON 810 DNA (lane 3) shows no bands, establishing that the backbone
sequences were not integrated in insected protected maize line MON 810.

The Southern blot was stripped and reprobed with the ori-pUC genetic region.
The PV-ZMBKO07 and PV-ZMGT10 DNAs (lane 4) contains one band of 1.8 Kb.
The 1.8 Kb band corresponds to the expected size fragment of the backbone
from PV-ZMBKO"7 {vefer to Fig. 1). The MON 818 DNA alone (lane 5) does not
produce any bands, as expected for the unmodified control ine. MON 810 DNA
(lane 6) shows no bands, establishing that the backbone sequences were not
integrated in insected protected maize line MON 810. The lack of observed
bands with both ori-pUC and nptlII probes, established that insect protected
maize line MON 810 does not contain any backbone sequences.

V. CONCLUSIONS

The insect protected maize line MON 810 was produced by particle
acceleration technology with a DNA solution that contained the cryIA(b), CP4
EPSPS, gox and nptll genes. Maize line MON 810 contains one integrated
DNA contained on a 5.5 Kb Ndel fragment, which contains the E35S promoter,
maize hsp70 intron and the cryIA(b) gene. Insect protected maize line MON
810 does not contain a CP4 EPSPS gene, a gox gene or nptll /ori-pUC
sequences. The continued efficacy of maize line MON 810 confirms that an

insecticidally active CryIA(b) protein is produced which provides season long
control of European Corn Borer.
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PV-ZMBK07

7794 bp

PV-ZMGT10
9427 bp

Ncol 8507

Figure 1. Plasmid maps of PV-ZMBKO07 and PV-ZMGT10. Restriction

siltes, and their locations in base pairs, used during Southern analyses are
shown.
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Figure 2. Southern blot analysis of maize line MON 810 DNA: insert
number analysis

23.0 Kb —
9.42 Kb —»
6.56 Kb — |

4.36 Kb —»

Ndel
PV-ZMBKO7

Figure 2. Southern blot analysis of maize line MON 810 DNA. Lanes 1

and 2 contain the following DNAs digested with Ndel and probed with
PV-ZMBKO07: 1ane 1, MON 818 DNA; lane 2, MON 810 DNA.

—a Symbol denotes sizes obtained from MW markers.

= Symbol denotes a band size apprommated from MW marker and plasmid digests.
o Symbol denotes background bands.
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Figure 3. Southern blot analysis of maize line MON 810 DNA: cryIA(b)
gene analysis

MW

markers

23.1 Kb —»
9.42 Kb —

6.56 Kb —p=

4.36 Kb —»

Co

crylA)

Figure 3. Southern blot analysis of maize line MON 810 DNA. Lanes 1-3
contain the following DNAs digested with Ncol/EcoRI and probed with the
crylA(b) gene: lane 1, =50 pg of plasmid PV-ZMBKO07; lane 2, MON 818 DNA,
lane 3, MON 810 DNA.

.

§

—+ Symbol denotes sizes obtained from MW markers on ethidium stained gel.
——  Symbol denotes sizes obtained from plasmid digests.

= Symbol denotes a band size approximated from MW marker and plasmid digests.

* * Symbeol denotes an area of hybridization in an adjacent lane which only appears to
be in lane 1, due to the contents of the lanes migrating at an angle in this portion
of the gel.
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Figure 4. Southern blot analysis of maize line MON 810 DNA: CP4
EPSPS and gox gene analysis

23.0Kb —»
9.4Kb —¥»

6.6Kb —

4.3Kb —»

— 3.1 Kb

2.3Kb —®:
2.0Kb —»

1.3Kb—»

1.0Kb—

NcoI/BamHI Ncol/BamHI
CP4 EPSPS gox

Figure 4. Southern blot analysis of maize line MON 810 DNA. Lanes
1-4 contain the following DNAs digested with Ncol/BamHI: lanes 1 and 3,
=50pg of plasmids PV-ZMGT10 and PV-ZMBKO7; lanes 2 and 4, MON 810

DNA . Lanes 1 and 2 were hybridized with the CP4 EPSPS gene. Lanes 3
and 4 were hybridized with the gox gene.

— Symbol denotes sizes obtained from MW markers on ethidium stained gel.
S Symbol denotes sizes obtained from plasmid digests.
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Figure 5. ‘Southern blot analysis of maize line MON 810 DNA: nptIl and
ori-pUC analysis

MW

markers

23.1 Kb — |
9.42 Kb —»

6.56 Kb —p
4.36 Kb —=

Ncol/EcoRI
nptll

Figure 5. Southern blot analysis of maize line MON 810 DNA. Lanes
1-6 contain the following DNAs digested with Ncol/EcoRI: lanes 1 and 4,
=50pg of plasmid PV-ZMBKO07; lanes 2 and 5, MON 818 DNA; lanes 3 and 6,
MON 810 DNA. Lanes 1-3 were hybridized with the nptIl region. Lanes 4-6
were hybridized with the ori-pUC region.

—= Symbol denotes sizes obtained from MW markers on ethidium stained gel.
——  Symbol denotes sizes obtained from plasmid digests.
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Monsanto Company

700 Chesterneld Parxway Nofth
St. Louts. Missourn 63198
Phone: (314) 624-1000

January 8, 1996

Mr. Michael A. Lidsky : j
Deputy Director, BBEP, APHIS, USDA

6505 Belcrest Road

Federal Building

Hyattsville, MD 20782

Subject: Petition for Determination of Non-
Regulated Status: Additional YieldGard™
Corn (Zea mays L.) Lines with the crylA(b)
Gene from Bacillus thuringiensis subsp.
kurstaki.
Monsanto #: 95-274U

Dear Mr. Lidsky:

The Agricultural Group of Monsanto Company is submitting a Petition for
Determination of Non-Regulated Status to the Animal and Plant Health Inspection
Service (APHIS) regarding additional corn lines which express a CryIA(b) protein
derived from the common soil bacterium Bacillus thuringiensis subsp. kurstaki
(B.t.k.). Field experiments were conducted in 1993 and 1994 in the U.S. corn growing
region under United States Department of Agriculture (USDA) permits or
notifications as well as an Experimental Use Permit (524-EUP-82) obtained from
the EPA in 1994 and renewed in 1995. Results from these field experiments have
demonstrated that YieldGard corn lines MON 809 and 810 are protected season

long from the leaf and stalk feeding damage caused by European corn borer (Ostrinia
nubilalis).

This petition requests a determination from APHIS that YieldGard™ corn lines

MON 809 and 810, any progenies derived from crosses between MON 809 and 810

and traditional corn varieties, and any progeny derived from crosses of MON 809

and 810 with transgenic corn varieties that have also received a determination of
nonregulated status, no longer be considered regulated articles under regulations in

7 CFR part 340. These two additional corn lines were originally identified in USDA

Petition 95-093-01p for YieldGard corn line MON 80100 submitted to the agency on

March 30. 1995 and approved August 22, 1995 (FR 60:171; pp. 46107-46108).
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We appreciate your attention to this matter. Should you have any questions, please
feel free to contact either Dr. Dickerson at 202-383-2857 or myself (314-537-7488).

occ Dr. C.T. Dickerson - Monsanto

Sincerely,

;Z/%// %f <&

Kent A. Croon: Ph.D.
Regulatory Affairs Manager




Petition for Determination of Nonregulated Status:

Additional YieldGard™ Corn (Zea mays L.) Lines with the cryIA(b)
Gene from Bacillus thuringiensis subsp. kurstaki

The undersigned submits this petition of 7 CFR 340.6 to request that
the Director, BBEP, make a determination that additional lines of
YieldGard™ corn should not bé a regulated article
under 7 CFR part 340.

Submitted by:

=

Kent A. Croon, Regulatory Affairs Manager
Ceregen, a Unit of Monsanto Company, BB3A
700 Chesterfield Parkway North
Chesterfield, MO 63198
Tel: 314-537-7488
Fax: 314-537-7085

January 8, 1996
#95-274U

Prepared by:

K.A. Croon, P.R. Sanders, J. Kania, P. Keck, E. Levine,
and G.B. Parker
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Additional YieldGard™ Corn (Zea mays L.) Lines with the cryIA(b)
Gene from Bacillus thuringiensis subsp. kurstaki

Summary

Monsanto Company is submitting this Petition for Determination of Non-
regulated Status to the Animal Plant Health Inspection Service (APHIS)
regarding additional corn lines which express a CryIA(b) protein derived from
the common soil bacterium Bacillus thuringiensis subsp. kurstaki (B.t.k.).
This petition requests a determination from APHIS that YieldGard™ corn
lines MON 809 and 810, any progenies derived from crosses between MON
809 and 810 and traditional corn varieties, and any progeny derived from
crosses of MON 809 and 810 with transgenic corn varieties that have also
received a determination of nonregulated status, no longer be considered
regulated articles under regulations in 7 CFR part 340. These two additional
corn lines were originally identified in USDA Petition 95-093-01p for
YieldGard corn line MON 80100 submitted to the agency on March 30, 1995
and approved August 22, 1995 (FR 60:171; pp. 46107-46108).

Field experiments were conducted in 1993 and 1994 in the U.S. corn growing
region under United States Department of Agriculture (USDA) permits or
notifications as well as an Experimental Use Permit (524-EUP-82) obtained
from the EPA in 1994 and renewed in 1995. Results from these field
experiments have demonstrated that YieldGard corn lines MON 809 and 810
are protected season long from the leaf and stalk feeding damage caused by
European corn borer (Ostrinia nubilalis). Growers planting YieldGard corn
will not require insecticide applications to control European corn borer (ECB).
This reduction in insecticide use will enhance biological control and the
implementation of other pest management strategies for other corn pests. In
addition, these plants exhibit no pathogenic properties, are no more likely to
become weeds than the non-modified parental corn lines, are unlikely to
increase the weediness potential for any other cultivated plants or native
species, and are equivalent morphologically, agronomically, and
compositionally to the parental corn lines.

The use of YieldGard corn will have a more positive impact on the
environment than the use of chemical insecticides to control ECB. The
CryIA(b) protein is ecologically benign, i.e., it breaks down rapidly in the soil,

YieldGard™ is a registered trademark of Monsanto Company, St. Louis, MO.
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and is safe to non-target organisms such as fish, birds, mammals, and
beneficial insects. In addition, the risk of an uncontrolled introduction of this
corn into the environment through hybridization or outcrossing to native
species is virtually non-existent in the U.S.

In conclusion, the consistent control afforded by YieldGard corn lines MON
809 and 810 will enable growers to significantly reduce the amount of
chemical insecticide now applied to their crop for control of ECB while
maintaining yield potential. As a result, they will be able to utilize IPM
practices that cannot presently be implemented because of the lack of options
other than use of chemical insecticides to control this pest. An increase in the
biological and cultural control of non-target corn pests and a more judicious
use of chemical insecticides will result in a positive impact on the

environment, which will ultimately be advantageous to the grower and the
public as well.

Therefore, Monsanto Company requests a determination from APHIS that
YieldGard corn lines MON 809 and 810 and any progenies derived from
crosses between MON 809 and 810 and traditional corn varieties no longer be
considered regulated articles under regulations in 7 CFR part 340.
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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 relevant data and information known to
the petitioner which are unfavorable to the petition.

-

/ ‘ /Z:;"/’ .
o 7 [

Kent A. Croon, Regulatory Affairs Manager .
Ceregen, a Unit of Monsanto Company, BB3A
700 Chesterfield Parkway North
Chesterfield, MO 63198
Tel: 314-537-7488
Fax: 314-537-7085
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Abbreviations Used in this Petition for the Determination of Non-
Regulated Status of Additional YieldGard Corn

APHIS
bp, Kb
B.t.k.
CaMV
CFR
CP4 EPSPS
crylA(b)
CrylA(b)
CTP
DNA
E. coli
E35S
ECB
ELISA
EPA
FDA
FFDCA
FIFRA
GLP
gox
GOX
hsp70
I-DNA
IPM
NOS 3

NPTII
nptll
ori-pUC
sp
subsp.
USDA

Hg, g

Lines MON 809 and 810

Animal Plant Health Inspection Service

Base pairs, kilobase pairs

Bacillus thuringiensis subsp. kurstaki

Cauliflower mosaic virus ‘

Code of federal regulations '

EPSPS from Agrobacterium sp. strain CP4

Gene for class I (Lepidoptera-specific) crystal protein

Class I (Lepidoptera-specific) crystal protein

Chloroplast transit peptide

Deoxyribonucleic Acid

Escherichia coli

35S promoter with enhancer sequence

European corn borer

Enzyme-linked immunosorbent assay

Environmental Protection Agency

Food and Drug Administration

Federal Food Drug and Cosmetic Act

Federal Insecticide Fungicide and Rodenticide Act

Good Laboratory Practice

Gene for glyphosate oxidase

Glyphosate oxidase protein

Intron sequence from heat-shock protein 70

Integrated DNA

Integrated Pest Management

3’ transcriptional termination sequence from nopaline
synthase

Neomycin phosphotransferase II

Gene for neomycin phosphotransferase II

Bacterial origin of replication from the pUC plasmid

Species

Subspecies

United States Department of Agriculture

Microgram, gram
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Part I. Rationale for Development of YieldGard™ Corn
A Need and Benefits of Yieldgard Corn

Corn is the largest U.S. crop in terms of acreage, total production, and crop
value (National Corn Growers Association, 1994). European corn borer
(ECB) (Ostrinia nubilalis) is among the most important corn insect pests
in the U.S. and worldwide (Dicke and Guthrie, 1988). This pest ranges
from the Eastern seashore west to the Rockiy Mountains and from
southern Canada to Florida and the Gulf States. In the central corn belt,
the pest typically completes two generations each year, but in warm years
may complete a partial to full third generation (USDA, 1992). Physical
damage results from ECB as a result of: (1) leaf feeding (from the first
generation), (2) stalk tunneling (from the first and second generation), (3)
leaf sheath and collar feeding (from the second and third generation) and
*(4) ear damage (from the second and third generation) (USDA, 1992).
Researchers from across the pest’s geographic range have estimated a five
to ten percent corn yield loss annually, attributable to ECB damage
(USDA Petition 95-093-01p; Bode and Calvin, 1390; Guthrie et al., 1975;
Rice, 1994a-c). Yield losses are attributed to disruption of nutrient and
water translocation to key tissues, secondary disease infections, stalk
lodging, ear droppage and kernel damage.

Control of ECB using conventional insecticide applications is variable due
to difficulties in the proper timing of the application and placement of the
insecticide where ECB larvae are feeding. Small deviations from the
optimal date for applying an insecticide can result in significantly less
control. More than one insecticide application may be necessary. To time
these insecticide applications properly, a field scouting program is
required (USDA, 1992; USDA Petition 95-093-01p). Hybrids with
resistance to the first generation (leaf-feeding resistance) of ECB, obtained
through traditional breeding techniques, can reduce the amount of loss.
However, to date, these hybrids do not have the yield potential of
susceptible full-season hybrids (USDA, 1992).

Monsanto has developed genetically modified corn plants (YieldGard™)
that control ECB. This YieldGard corn offers a new mechanism to produce
and deliver a highly effective insecticide to target pests (e.g. production by
cells of the crop plant rather than industrially and application by spray
equipment). The technology couples the environmental advantages of host
plant resistance with the efficacy of CryIA(b), an effective biological
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insecticide. YieldGard corn expresses the CrylA(b) protein which is
selective against certain lepidopteran insects that must feed upon the
plants to be controlled. Therefore, this technology offers selective activity

without disrupting pest suppression by natural enemies, such as parasites
and predators.

The determination that YieldGard corn lines MON 809 and 810 and their
progenies are no longer regulated articles and their subsequent
commercialization will represent an efficacious and environmentally
compatible addition to the existing option's for corn insect pest
management. The use of YieldGard corn will provide potential benefits to
growers, the general public and the environment, including:

A more reliable, economical, and less labor intensive means to
control ECB.

Insect control without harming non-target species, including humans.

A means for growers to significantly reduce the amount of chemical
insecticides now applied to the crop thereby achieving ECB control in a
more environmentally compatible manner than is currently available.

A reduction in the manufacturing, shipment, and storage of chemical
insecticides used in corn.

A reduction in the exposure to workers to the pesticide and pesticide
spray solution.

A reduction in the number of empty pesticide containers and amount of
pesticide spray solution that must be disposed of according to
applicable environmental regulations.

An ideal fit with Integrated Pest Management (IPM) and sustainable
agricultural systems.

Both large and small growers will benefit from the planting of

YieldGard corn as no additional labor, planning, or machinery is
required.
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Regulatory Approvals

Before commercializing YieldGard corn lines MON 809 and 810,
Monsanto will seek the following regulatory approvals:

1. This determination from USDA/APHIS that YieldGard corn lines
MON 809 and 810, and all progenies from crosses between
YieldGard corn lines MON 809 and 810 and other corn varieties, are
no longer a regulated article according to 7CFR §340.6.

2. Regulatory approval from the Environmental Protection Agency
(EPA) of the CryIA(b) insecticidal protein as expressed in YieldGard
corn under the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA). This petition has been submitted.

3. An exemption from the requirement of a tolerance for the CryIA(b)
insecticidal protein, the CP4 EPSPS selectable marker enzyme, and
the genetic material necessary for the production of these proteins
in or on all agricultural commodities under sections 408 of the
Federal Food Drug and Cosmetic Act (FFDCA) from the EPA.

In addition, we will complete our consultations which have been initiated

with the FDA under their May 29, 1992 policy statement concerning foods
derived from new plant varieties.

Monsanto will consult with the pesticide and, if applicable, biotechnology
regulatory officials of the states in which the commercial product will be
sold and obtain a state license, if such is required.
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Part II. The Corn Family

A. Summary

Corn (Zea mays L.), or maize, is one of the few major crop species indigenous
to the Western Hemisphere (Goodman, 1988). Corn is grown in nearly all
areas of the world and ranks third behind rice (Oryza sativa L.) and wheat
(Triticum sp.) in total production. Corn has been studied extensively, and it
seems the probable domestication of corn wasin southern Mexico more than
7.000 - 10,000 years ago (Gould, 1968; Galinat, 1988; Jungenheimer, 1976).
The putative parents of corn have not been recovered, but it seems teosinte

probably played an important role in the genetic background of corn
(Mangelsdorf, 1974).

The transformation from a wild, weedy species to one dependent on humans
for its survival probably evolved over a long period of time by the indigenous
inhabitants of the Western Hemisphere. Corn, as we known it today, cannot
survive in the wild, because the female inflorescence (the ear) restricts seed
dispersal (Galinat, 1988; Goodman, 1988; Mangelsdorf, 1986; Wilkes, 1986).
Although grown extensively throughout the world, corn is not considered a
persistent weed nor one difficult to control.

A summary of the history, taxonomy, genetics, life cycle, and potential gene
flow of corn is located in USDA petition 95-093-01p as prepared by Dr. Arnel
R. Hallauer, Department of Agronomy, Jowa State University, Ames, Iowa.
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Part III. Description of the Transformation System and
Plasmids Utilized

A. Construction of the Plasmid Vectors, PV-ZMBK07 and PV-ZMGT10,
Utilized for Transformation

YieldGard corn lines MON 809 and 810 were produced with a DNA solution
containing two plasmid vectors, PV-ZMBKO07 and PV-ZMGT10. Plasmid
DNA was introduced into the plant tissue using the particle acceleration
method as previously 1dentified (USDA Petition 95-093-01p). The PV-
ZMBKO7 plasmid contains the cryIA(b) gene and PV-ZMGT10 contains the
CP4 EPSPS and gox genes. Both plasmids contain the nptIl gene under the
control of a bacterial promoter and an origin of replication from a pUC
plasmid, required for selection and replication in bacteria, respectively. The
plasmid vector PV-ZMBKO7 is shown in Figure I11.1 and PV-ZMGT10 is
shown in Figure I11.2. A description of the DNA elements in PV-ZMBKO07 and
PV-ZMGT10 are provided in Tables IT1.1 and II1.2, respectively.
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PV-ZMBKO7
7794 bp

Figure 1.1 Plasmid map of PV-ZMBKO07.
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Ncoi 8507

Figure .2 Plasmid map of PV-ZMGT10.
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Table ITI.1 Summary of DNA elements in the plasmid PV-ZMBKO07

Genetic Size, .

Element Kb Function

E35S 0.61 The cauliflower mosaic virus (CaMV) promoter (Odell et al., 1985)
with the duplicated enhancer region (Kay et al., 1985).

hsp70 0.80 Intron from the maize Asp70 geéxe (heat-shock protein) present to

intron increase the level of gene transcription (Rochester et al., 1986).

crylA) 3.46 The gene encodes the nature identical CryIA(b) protein product
{Fischhoff et al., 1987).

NOS 3 0.26 A 3’ nontranslated region of the nopaline synthase gene which
terminates transcription and directs polyadenylation (Fraley et al.,
1983).

lacZ 0.24 A partial E. coli lacl coding sequence, the promoter Plac, and a
partial coding sequence for beta-D-galactosidase or lacZ protein from
pUC119 (Yanisch-Perron et al., 1985).

ori-pUC 0.65 The origin of replication for the pUC plasmids that allows for
plasmid replication in E. coli (Vieira and Messing, 1987).

nptlI 0.79 The gene for the enzyme neomycin phosphotransferase type II. This

enzyme confers resistance to aminoglycoside antibiotics and thereby

allows for selection of bacteria containing the plasmid (Beck et al.,
1982).

018




Table IL2 Summary of DNA elements in the plasmid PV-ZMGT10

Genetic Size, .

Element Kb Function

E35S 0.61 The cauliflower mosaic virus (CaMV) promoter (Odell et al., 1985)
with the duplicated enhancer region (Kay et al., 1985).

hspT0 0.80 Intron from the maize Asp70 g{ane (heat-shock protein) present to

intron increase the level of gene transcription (Rochester et al., 1986).

CTP2 0.31 Chloroplast transit peptide, isolated from Arabidopsis thaliana
EPSPS (Klee and Rogers, 1987), present to direct the CP4 EPSPS
protein to the chloroplast, the site of aromatic amino acid synthesis.

CP4 EPSPS 1.4 The gene for CP4 EPSPS, isolated from Agrobacterium sp. strain CP4
(Harrison et al., 1993) which allows for the selection of transformed
cells on glyphosate.

CTP1 0.26 Chloroplast transit peptide, isolated from the small subunit gene of
ribulose-1,5-bisphosphate carboxylase (SSU1A) gene from
Arabidopsis thaliana (Timko et al., 1988), present to direct the GOX
protein to the chloroplast, the site of aromatic amino acid synthesis.

gox 1.3 The gene encodes the glyphosate metabolizing enzyme glyphosate
oxidoreductase (GOX), isolated from Achromobacter sp. (new genus
Ochrobactrum anthropi) strain LBAA (Hallas et al., 1988; Barry et
al., 1992; Barry et al., 1994).

NOS 3' 0.26 A 3’ nontranslated region of the nopaline synthase gene which
terminates transcription and directs polyadenylation (Fraley et al.,
1983).

lacZ 0.24 A partial E. coli lacl coding sequence, the promoter Plac, and a
partial coding sequence for beta-D-galactosidase or lacZ protein from
pUC119 (Yanisch-Perron et al., 1985).

ori-pUC 0.65 The origin of replication for the pUC plasmids that allows for
plasmid replication in E. coli (Vieira and Messing, 1987).

nptll 0.79 The gene for the enzyme neomycin phosphotransferase type II. This

enzyme confers resistance to aminoglycoside antibiotics and thereby

allows for selection of bacteria containing the plasmid (Beck et al.,
1982).

v
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Part IV. Molecular Biology of YieldGard Corn Lines MON
809 and 810

Intrqduction

As described in USDA Petition 95-093-01p, YieldGard corn lines MON 809
and 810 were generated using a particle acceleration transformation system
with a DNA solution containing the two plasmid vectors, PV-ZMBKO7 and
PV-ZMGT10. The cryIA(b) gene was inserted to confer resistance to certain
lepidopteran insects while the CP4 EPSPS and gox genes produce proteins
which confer tolerance to glyphosate, a selective agent used to identify plant
cells expressing the cryIA(b) gene. In addition to these three genes, a nptI]
gene which produces the enzyme neomycin phosphotransferase II (NPTII) was

present in the two vectors under the control of its own bacterial promoter, to
enable selection in bacterial systems.

A. Molecular Analysis of YieldGard Corn Line MON 809

This summary describes the molecular analysis of the integrated DNA
(I-DNA) present in YieldGard corn line MON 809. Specifically, the insert
number (number of integration sites within the corn genome) and the number
and integrity of each inserted gene were determined. Corn line MON 809 was
produced by particle acceleration technology using a DNA solution containing
two plasmids, PV-ZMBEKO7 [cryIlA(b) gene]land PV-ZMGT10 [CP4 EPSPS and
gox genes]. Corn line MON 809 contains one I-DNA of approximately 23 Kb
which includes either complete or partial genes of cryIA(b), CP4 EPSPS and
gox. The I-DNA contains two cryIA(b) genes, one which is the correct size,
(3.46 Kb), and one which is smaller (less than 1.0 Kb). We conclude that the
intact cryIA(b) gene produces the detectable CryIA(b) protein and that the
partial cryIA(b) gene does not produce a protein product at detectable levels.
The latter conclusion is based on the size of the partial cryIA(®) gene and the
lack of production of any detectable protein of the predicted size that cross-
reacts with the antibodies to CryIA(b) protein by western blot analysis. There
are two CP4 EPSPS genes, both of expected size (1.3 Kb). Western blot
analyses demonstrated that the predicted size CP4 EPSPS protein is
produced. The single gox gene present in corn line MON 809 is not intact.
Western blot analysis shows no detectable GOX protein is produced in corn
line MON 809, which is consistent with the absence of a full length gox gene.
Any significant truncated or fusion protein would be expected to be detected
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by western blot analysis since: 1) polyclonal antibodies were used which
recognize multiple antigenic epitopes on the protein; 2) denatured proteins
are detected using western blot analysis, which exposes linear epitopes; and
3) a wide size range of proteins are typically detected, indicating that
truncated or fusion protein products could be detected. The nptI] and ori-pUC
probings showed that the plasmid backbone was present in the YieldGard
corn line MON 809, but was not the predicted size. Based on these analyses,
we conclude that corn line MON 809 contains a single I-DNA with an intact
cryIA(b) gene and two CP4 EPSPS gehes that are responsible for producing
the correct size CrylA(b) and CP4 EPSPS proteins.

Summary of Corn Line MON 809 Molecular Analysis

netic Elemen 23 Kb insert
cryIA(b) gene : 1 full length, 1 partial
CP4 EPSPS gene 2 full length
gox gene 1 partial
nptll/ori-pUC present

B. Molecular Analysis of YieldGard Corn Line MON 810

This summary describes the molecular analysis of the integrated DNA in
YieldGard corn line MON 810. Specifically, the insert number (number of
integration sites within the maize genome) and the number and integrity of
the inserted genes were determined. Corn line MON 810 was produced by
particle acceleration technology using a DNA solution containing two
plasmids, PV-ZMBKO7 [cryIA(b) gene] and PV-ZMGT10 [CP4 EPSPS and gox
genes]. The nptll gene as cited above was under the control of a bacterial-
specific promoter. Molecular analysis of corn line MON 810 established that
the line only contains the cryIA(b) gene from plasmid PV-ZMBEKO7. The line
does not contain the CP4 EPSPS, gox, or nptll genes. There is no evidence
that any of the DNA contained in plasmid PV-ZMGT10 was inserted. Maize
line MON 810 contains one integrated DNA, contained on a 5.5 Kb Ndel
fragment, which contains the E35S promoter, the maize hsp70 intron and the

crylA(b) gene.

Genetic Element Maize Line MON 810
cryIA(b) gene present

CP4 EPSPS gene not present

gox gene not present
nptll/ori-pUC not present
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C. Segregation Data and Stability of Gene Transfer

1. YieldGard Corn Line M_ON 809

Segregation data for the R1 plants (derived from selfing the original
transformant, or RO plant), BCOF1 plants (derived from crossing the R0 with
an inbred line), BCOF2 plants (derived from selfing the BCOF1 plants), and
BC1F1 plants (derived from crossing the BCOF1 plants to the same inbred
used to cross with the R0 plant) are presented in Table IV.1. The results in

all four cases are consistent with a single active insert segregating according
to Mendelian genetics.

Table IV.1 Segregation data and analysis of progeny of
YieldGard corn line MON 809

Generation Actual Expected Chi Sq
R11 18:9 13.5:13.5 1.000 *
BCOF11 8:2 5:56 3.600 *
BCOF21 38:12 - 37.5:12.5 0.000 *
BC1F11 47:50 48.5:48.5 0.041 *

1 Data expressed as number of expressing plants: number of non-expressing plants
based on European corn borer feeding assay

*not significant at p = 0.05 (chi square = 3.84, 1 df)

The cryIA(b) gene in YieldGard corn line MON 809 was shown to be stable for
five generations of crosses to one recurrent parent (B73) and four generations
of crosses to a second, unrelated inbred Mo17) (Table IV.2). The Chi square

tests for the backcross to B73 and to Mo17 did not deviate from expectations
at p=0.05.
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Table IV.2 Stability of gene transfer based on segregation data for
backcross derivatives of YieldGard corn line MON 809 in two
unrelated inbred lines (B73 and Mo17). Values are ratios of plants

that are positive or negative for the CryIA(b) protein as determined by
ELISA.

Generation Actual Expected ChiSq
BC4F1(B73) 1 20:18 19:19 0.026 *
BC3F1(Mo17) ! 19:11 15:15, 1.633 *

1 Data expressed as number of expressing plants: number of non-expressing plants
based on CrylA(b) ELISA

* not significant at p = 0.05 (chi square = 3.84, 1 df)

To summarize the segregation and stability data (Tables IV.1 and IV.2), the
data are consistent with a single active site of insertion of the cryIA(b) gene
into genomic DNA of line MON 809. The stability of this insertion has been
demonstrated through five generations of crossing.

2. YieldGard Corn Line MON 810

Segregation data for the BCOF1 plants (derived from crossing the RO

with an inbred line), BC1F1 plants (derived from crossing the BCOF1 plants
to the same inbred used to cross with the R0 plant), and BC1F2 progeny
(derived from crossing individual BCOF2 plants by a non-transgenic tester
and analyzing subsequent generation ear to row) are presented in Table IV.3.

The results are consistent with a single active insert segregating according to
Mendelian genetics.

Table IV.3 Segregation data and analysis of progeny of YieldGard
corn line MON 810

Generation Actual Expected ChiSq
BCOF11 44:47 45.5:45.5 0.044 *
BC1F12 10:4 77 1.786 *

BC1F2 progeny 3 69:181:77 81.75:163.5:81.75 4.138 #

1 Data expressed as number of expressing plants: number of non-expressing plants
based on European corn borer feeding assay

2 Data expressed as number of expressing plants: number of non-expressing plants
based on CrylA(b) ELISA

3 Data expressed as number of ear rows with homozygous expressing plants: number
of ear rows with segregating plants: number of ear rows with homozygous
susceptible plant based on European corn borer feeding assay

*not significant at p = 0.05 (chi square = 3.84, 1 df)

* not significant at p = 0.05 (chi square = 5.99, 2 df)
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The cryIA(b) gene in YieldGard corn line MON 810 has been shown to be
stable through seven generations of crosses to one recurrent parent (B73) and
six generations of crosses to a second, unrelated inbred (Mo17) (Table IV.4).

The Chi square tests for the backcross to B73 and to Mol7 did not deviate
from expectations at p=0.05.

Table IV.4 Stability of gene transfer based on segregation data for
backcross derivatives of YieldGard corn line MON 810 in two
unrelated inbred lines (B73 and Mo1%7). Values are ratios of plants

that are positive or negative for the CrylA(b) protein as determined by
ELISA.

Generation Actual Expected ChiSq
BC6F1(B73) 1 8:13 10.5:10.5 0.762 *
BC5F1(Mol7) 1 11:11 11:11 0.045*

1 Data expressed as number of expressing plants: number of non-expressing plants
based on CrylA(b) ELISA

* not significant at p = 0.05 (chi square = 3.84, 1 df)

To summarize the segregation and stability data (Tables IV.3 and IV.4), the
data are consistent with a single active site of insertion of the cryIA(b) gene
into genomic DNA of line MON 810. The stability of this insertion has been
demonstrated through seven generations of crossing.

D. Conclusion

YieldGard corn lines MON 809 and 810 were produced by particle
acceleration technology with a DNA solution containing two plasmids, PV-
ZMBEKO07 (which contained the cryIA(b) gene) and PV-ZMGT10 (which
contained the CP4 EPSPS and gox genes). Corn line MON 809 contains one
integrated DNA of approximately 23 Kb which includes a complete (3.46 Kb)
and a partial (less than 1.0 Kb) cryIA(b) gene, two CP4 EPSPS genes, both of

expected size (1.3 Kb), and partial gox gene. The nptIl and ori-pUC genes are
present but not the predicted size.

Maize line MON 810 contains one integrated DNA contained on an
approximately 5.5 Kl Ndel fragment which contains a single copy of the E35S
promoter, the Asp70 intron and the cryIA(b) gene. The nptIl gene and
backbone sequences of plasmid PV.-ZMBKO07 were not integrated. This line
does not contain the CP4 EPSPS, gox, or nptll genes, nor the plasmid
backbone from plasmid PV-ZMGT10.
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The segregation and stability data for both MON 809 and 810 are consistent
with the stable introduction at a single site of insertion of the cryIA(b) gene
into the genomic DNA of corn.
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Part V. Detailed Description of the Phenotype of
YieldGard Corn Lines MON 809 and 810

Introduction

Data and information supplied in this Petition for Determination of Non-
Regulated Status demonstrate that YieldGard corn lines MON 809 and 810
are substantially equivalent to non-modified corn, except for the inserted
genetic sequences, the expressed protein(s), and the ability of the plant to
resist damage from certain lepidopteran insects including European corn
borer. The information supplied in this section and referenced from USDA
Petition 95-093-01p demonstrates that the modified, YieldGard corn lines
MON 809 and 810 are not likely to pose a greater plant pest risk than non-
modified corn. This conclusion is based on evaluation of phenotypic

characteristics, safety of the inserted proteins, and the lack of any deleterious
environmental fate/effects.

A variety of studies were conducted to characterize the unique traits of the
modified corn lines and to establish that YieldGard corn lines MON 809 and
810 are substantially equivalent to non-modified corn. The inserted genetic
material in MON 809 and 810 was described in the previous sections (Parts

I and IV). Summaries previously presented in USDA Petition 95-093-01p in
support of ine MON 80100 include:

» descniption of the CryIA(b) and CP4 EPSPS proteins including donor
organisms

« safety assessment of the CryIA(b) protein to non-target
insects

* the environmental fate of the CryIA(b) protein

the potential for outcrossing and weediness for genetically modified
corn

Other phenotypic déscriptions unique to MON 809 and 810 which are
described in Part V are as follows:

» expression of CryIA(b), CP4 EPSPS, GOX, and NPTII proteins

+ field germination results -
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+ disease and pest susceptibility
» yield characteristics

+ the comparison of MON 809 and 810 and parental controis based upon
compositional analyses

The following sections summarize these investigations.
’

A. Expression Levels of the CryIA(b), CP4 EPSPS, GOX, and NPTII
Proteins

Levels of the expressed proteins were evaluated in young leaf, grain, whole
plant, and pollen tissues collected from six field locations during the 1994
growing season using Enzyme Linked Immuno-Sorbent Assay (ELISA)
(Harlow and Lane, 1988) and western blot methods (Matsudaira, 1987). The
six field sites established and conducted under GLP were as follows:
Jerseyville, Illinois; Monmouth, Illinois; Johnston, Jowa; Sheldahl, Iowa;
Windfall, Indiana; and York, Nebraska (Sanders et al., 1995). The
approximate expression levels are shown in the following table.

Table V.1 Summary of specific protein levels measured in tissues
of YieldGard corn lines MON 809 and 8101 ‘

Whole
Corn line  Protein Leaf Grain plant2.3 Pollen2 .
-ug/g fresh weight-
MON 809
‘ CryIA(b) 1.63 0.55 1.23 N.D.4

CP4 EPSPS 21.68 9.41 1.60 N.A.6
GOX N.D. N.D. ND. N.A.
NPTII N.A. N.A. N.A. N.A.

MON 810 ,
CryIA() 9.35 0.31 4.15 0.09
CP4 EPSPS N.D. N.D. N.D. N.A.
GOX N.D. N.D. N.D. N.A.
NPTI "N.A. N.A. NA. N.A.

1; Values are means calculated from the analyses of six plant samples, one from each of six
field sites, unless noted otherwise.
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: The mean was calculated from the analyses of plant Sample(s) from one site.

: Values are means calculated from the analyses of two replicate plant samples from one
site.

: Not detected

: Not analyzed

w

N b

B. Field Germination Results

Germination tests of YieldGard maize lines and controls were conducted at
six field locations in 1994 across the midwestern U.S. in Illinois, Iowa,
Indiana, and Nebraska (Sanders et al., 1995). Results of these tests showed
that all seed samples demonstrated high rates of germination, no differences
were observed between lines MON 809 and 810 and the control in a variety of
environmental conditions (Table V.2). These findings as well as those
reported in USDA Petition 95-093-01p for line MON 801 support the

conclusion that there are no differences in germination or dormancy between
YieldGard corn lines and the non-modified plants

Table V.2 Field germination results for YieldGard corn hnes MON
809 and 810 and control.

Mean
Line germination Range
MON 809 92.2% 86.7-99.2%
MON 810 87.1% 71.1-94.3%
Control 90.6% - 78.9-98.3%

C. Disease and Pest Susceptibilities

YieldGard corn lines MON 809 and 810 have been tested in the United States
in over sixty plantings in at least ten states in addition to Puerto Rico since
field trials were first established with MON 809 in 1992. Detailed
monitoring for the disease and insect susceptibility of these lines versus non-
transgenic control plants were performed in 1992 (MON 809 only), 1993
(MON 809 and 810), and 1994 (MON 809and 810) at the sites listed in
Tables V.5 and V.6. No differences in agronomic quality, disease, or insect
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susceptibility other than European corn borer control were detected between
lines MON 809 and 810 and non-transgenic plants. Diseases observed
included northern leaf blight (Exserohilum turcicum), southern leaf blight
(Bipolaris maydis), bacterial leaf blight (Erwinia stewartii), common corn

smut (Ustilago maydis), maize stripe virus and common maize rust (Puccinia
sorghi).

These observations were obtained by comparing the general vigor and disease
and insect susceptibility of MON 809 and 816 with non-transgenic lines.

D. Yield Characteristics

Yield comparisons for MON 809, MON 810, and representative controls were
assessed in up to nine locations in Jowa, Illinois, Indiana, Nebraska, Ohio and
Pennsylvania. The respective gene insertion has been shown not to negatively
affect yield. A comparison of a non-transgenic hybrid with the same hybrid in
which one parent was a backcross derived MON 809 or 810 line showed no
significant difference between these hybrids in yield (Table V.3). YieldGard
corn lines MON 809 and 810 that are the subject of this Determination for
Non-regulated Status are still in development. Only those lines with

commercially acceptable yield and quality characteristics will enter the
marketplace. '

Table V.3. Yield comparison (bushels/acre) of non-transgenic and
MON 809 and 810 versions of the same hybrid.

MON 809 MON 810
Control 162.3 147.1
YieldGard version 166.5 154.9
difference (pos,- neg) (5.8) 7.8
standard error 3.0 4.5
t-value -1.987 1.738
p-value 0.052 0.089
difference significant NO ‘NO
# of pairs compared 52. : 44
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E. Composition Analysis of YieldGard Corn Lines MON 809 and 810

Compositional parameters of the grain from YieldGard corn lines MON 809
and MON 810 were compared to grain from the parental corn line, MON 818.
Grain was harvested from the 1994 GLP field trials at 6 geographically
distinct locations in the midwest and analyzed for proximate components:
protein, fat, ash, carbohydrate, calories and moisture (Sanders and Patzer,
1995). ‘

!
Table V.4 summarizes the results of the analyses of grain from corn lines
MON 809, MON 810, and MON 818 (control). Protein, fat, ash, and moisture
values for both the YieldGard and control lines were similar and within the
previously reported ranges (Watson, 1987; Jugenheimer, 1976; Flick, 1995;
Lotstein, 1995). Based on these data, it was concluded that the YieldGard
corn lines, MON 809 and MON 810, and the control line, MON 818, are
substantially equivalent in composition.

Table V.4 Summary of proximate analysis of grain from corn lines
MON 809, MON 810, and 818 (control).

Reported
Characteristic = MON 818 MON 809> MON 810t Range
Protein® 12.8 13.1 13.1 6.0-12.0c
’ : 9.7-16.1d
6.8-13.4¢
10.0-14.1f
Fate 2.9 . 2.6 3.0 3.1-5.7¢
2.9-6.1d
2.0-5.9e
1.0-5.7f
Ashe . 1.5 1.6 1.6 1.1-3.9¢
Carbohydrates ~ 82.7 82.8 82.4 not reported
Calories/100g* 409 407 408 not reported
Moisture % 12,0 13.2 12.4 7-23¢
a: Percent dry weight of sample. .
b: Value reported is mean of six samples, one sample from each field site.
c: Watson, 1987.
d : Jugenheimer, 1976.
e: Flick, 1995.
f: Lotstein, 1995
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Table V.5 Disease and insect susceptibility of YieldGard corn line
MON 809 in comparison to non-modified corn plants.

Difference in susceptibility versus

Year/site/ non-modified corn plants
USDA permit/notification no. Disease Insect
/

1992

Kekaha, HI (92-209-02) no no
1993

Kaunakakai, HI (92-209-03) no
Kihei, HI (92-265-01) no no
Jerseyville, IL (93-012-04) no no
Monmouth, IL (93-012-04) no no

- Aurora, IL (93-021-05) no no
Bloomington, IL (93-021-06) no no
Dekalb, IL (93-021-07) no no
Williamsburg, IA (93-021-08) no no
Salinas, PR (93-144-02N) no no
Kekaha, HI (93-146-02N) no no
Kekaha, HI (93-245-02N) no no
Kaunakakai, HI (93-258-04N) no no
Kaunakakai, HI (93-279-04N) no no
Kaunakakai, HI (93-308-02N) no no
1994
Isabela, PR (93-306-04N) no no
Kaunakakai, HI (93-316-04N) no no
Kunia, HI (93-354-06N) no no
Kaunakakai, HI (94-026-04N) no no
Santa Isabel, PR (94-026-04N) no no
Platteville, WI (94-033-04N) no no
Jerseyville, IL (94-060-03N) no no
Monmouth, IL (94-060-03N) no no
Farmer City, IL (94-074-12N) no no
Shirley, IL (94-074-12N) no no
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Table V.5 Disease and insect susceptibility of YieldGard corn line
MON 809 in comparison to non-modified corn plants

(continued).
Difference in susceptibility versus
Year/site/ - ified t
USDA permit/notification no. Insect

Disease

L

1994 - continued

Clinton, IL (94-074-14N)
Henrietta, MO (94-074-14N)
Waterloo, NE (94-074-14N)
Jerseyville, IL (94-082-03N)
Monmouth, IL (94-082-03N)
Phillips, NE (94-082-09N)
Washington, IA (54-082-09N)
St. Joseph, IL (94-082-09N)
Aurora, IL (94-082-10N)

Sugar Grove, IL (94-082-10N)
Monticello, IL (94-082-10N)
Grinnell, JA (94-082-10N)
Covington, OH (94-082-10N)
Carrollton, MO (94-082-10N)
Champaign, IL (94-082-05N)
Franklin, IN (94-082-04N)
Williamsburg, IA (94-082-04N)
Stonington, IL (94-083-02N)
Wood River, NE (94-083-03N)
Slater, IA (94-083-03N)
Stanton, MN (94-083-04N)
Kaunakakai, HI (94-171-05N)
Santa Isabel, PR (94-171-056N)
Kaunakakai, HI (94-279-03N)
Santa Isabel, PR (94-279-03N)
Center Point, IA (94-024-03N)
Vinton, IA (94-024-03N)
Algona, TA (94-024-03N)
Callendar, IA (94-024-03N)
Johnston, IA (94-024-03N)

EEBEBEEBEBEBEEEEEBEBEEEBEBBEEBBEEE8885
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Table V.5 Disease and insect susceptibility of YieldGard corn line
MON 809 in comparison to non-modified corn plants

(continued).
Difference in susceptibility versus
Year/site/ non-modified corn plants
USDA permit/notification no. Disease Insect
1994 - continued

Sheldahl, IA (94-024-03N)
Melbourne, IA (94-024-03N)
Scranton, IA (94-024-03N)
Seymour, IL (94-024-04N)
Macomb, IL (94-024-04N)
Dover, IL(94-024-04N)
Shelbyville, IL (94-024-04N)
Long Point, IL (94-024-04N)
Wheatfield, IN (94-024-10N)
Tipton, IN (94-024-10N)
York, NE (94-024-11N)
Janesville, WI (94-024-06N)
Mankato, MN (94-024-08N)
Breckenridge, M1 (94-024-07N)
Lancaster, PA (94-024-09N)
Huron, SD (94-024-05N)

EEEEEBEEBEEEEEEBEEEERE
BEBEEBEEBEEEBEBEEBEEEBEEEE
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Table V.6 Disease and insect susceptibility of YieldGard corn line
MON 810 in comparison to non-modified corn plants.

Difference in susceptibility versus

Year/site/ non-modified corn plants
USDA permit/notification no. Disease Insect
’

1993

~ Jerseyville, IL (93-012-04) no no
Monmouth, IL (93-012-04) no no
Kekaha, HI (93-245-02N) no no
Loxley, AL (93-250-04N) no no
Kaunakakai, HI (93-258-04N) no no
Kaunakakai, HI (93-279-04N) no no
Kaunakakai, HI (93-308-02N) no no
1994
Isabela, PR (93-306-04N) no no
Kaunakakai, HI (93-316-04N) no no
Kunia, HI (93-354-06N) no no
Kaunakakai, HI (94-026-04N) no no
Santa Isabel, PR (94-026-04N) no no
Platteville, WI (94-033-04N) no no
Jerseyville, IL (94-060-03N) no no
Monmouth, IL (94-060-03N) no no
Farmer City, IL (94-074-12N) no no
Shirley, IL (94-074-12N) no no
Clinton, IL (94-074-14N) no o
Henrietta, MO (94-074-14N) no no
Waterloo, NE (94-074-14N) no no
Jerseyville, IL (94-082-03N) no no
Monmouth, IL (94-082-03N) no no
Phillips, NE (94-082-09N) no no
Washington, IA (94-082-09N) no no
St. Joseph, IL (94-082-09N) no no
Aurora, IL (94-082-10N) ' no no
Sugar Grove, IL (94-082-10N) no no
Monticello, IL (94-082-10N) no no
Grinnell, IA (94-082-10N) no no
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Table V.6 Disease and insect susceptibility of YieldGard corn line
MON 810 in comparison to non-modified corn plants

(continued).
Difference in susceptibility versus
Year/site/ non-medified corn plants
USDA permit/notification no. Disease ~ Insect

i

1994 - continued

Covington, OH (94-082-10N)
Carrollton, MO (94-082-10N)
Champaign, IL (94-082-05N)
Franklin, IN (94-082-04N)
Stonington, IL (94-083-02N)

- Wood River, NE (94-083-03N)
Slater, IA (94-083-03N)
Stanton, MN (94-083-04N)
Kaunakakai, HI (94-171-05N)
Santa Isabel, PR (94-171-05N)
Kaunakakai, HI (94-279-03N)
Santa Isabel, PR (94-279-03N)
Center Point, IA (94-024-03N)
Vinton, IA (94-024-03N)
Johnston, IA (94-024-03N)
Sheldahl, IA (94-024-03N)
Melbourne, IA (94-024-03N)
Scranton, IA (94-024-03N)
Seymour, IL (94-024-04N)
Macomb, IL (94-024-04N)
Dover, IL (94-024-04N)
Shelbyville, IL (94-024-04N)
Long Point, IL (94-024-04N)
Wheatfield, IN (94-024-10N)
Tipton, IN (94-024-10N)
York, NE (94-024-11N)
Lancaster, PA (94-024-09N)

EEEEEBEEEBEEEEEEEEEEBEBEBERES
BEEEEEEEBEEEEEBEEEEEEEEBBEEEEE
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Part VI. Statement of Grounds Unfavorable

We know of no unfavorable grounds associated with YieldGard corn lines
MON 809 and 810. Therefore, on the basis of the substantial potential
benefits to the grower, the environment, and the consumer, Monsanto

Company requests that this corn line no longer be regulated under 7 CFR part
340.6.
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LOPY Frg vpuro
INEORaTi gy
Monsanto

Monsanto Company

700 Chesterfield Parkway North
St. Louis, Missouri 63198
Phone: (314) 694-1000

December 22, 1995

Dr. Vedpal Malik

Biotechnology Permit Unit

Biotechnology, Biologics and Environmental Protection
USDA-APHIS

4700 River Road, Unit 147

Riverdale, MD 20737-1237

Dear Dr. Malik:

This letter has been prepared in response to our conversation this previous week
regarding Monsanto’s USDA petition for non-regulated status for additional corn lines
MON 809 and MON 810 received by the USDA on January 17, 1996 and identified as
petition 96-017-01p. These lines were previously identified in USDA petition 95-093-

01p which provided non-regulated status for line MON 80100 dated August 22, 1995
(FR 60:171; pp. 46107-46108).

Monsanto is requesting that the previous determination for non-regulated status for
MON 80100 include corn lines MON 809 and 810 based upon the additional data
provided in petition 96-017-01p. This request is based upon the fact that these
additional corn lines were produced with a DNA solution containing the same plasmid
vectors, PV-ZMBKO07 and PV-ZMGT10, as used in the production of MON 80100. In
as much, the genes, promoters, and termination sequences utilized in the production
of MON 809 and 810 were identical. Differences which exist as to the molecular
biology and phenotypic descriptions of MON 809 and 810 when compared to MON
80100 are described in Parts IV and V of recent petition 96-017-01p.

Additionally, Monsanto will provide additional Southern data in support of the

molecular analyses provided for corn lines MON 809 and 810 in Part IV of the
application as requested by the agency.

Sincerely,

e

Kent A. Croon, Ph.D.
Regulatory Affairs Manager




Table ITL2 Summary of DNA elements in the plasmid PV-ZMGT10

Genetic
Element

Size,
Kb

Function

E35S5

hsp0
intron

CTP2

CP4 EPSPS

CTP1

gox

NOS ¥

lacZ

ori-pUC

nptil

0.61

0.80

0.31

1.4

0.26

1.3

0.26

0.24

0.65

0.79

The cauliflower mosaic virus (CaMV) promoter (Odell et al., 1985)
with the duplicated enhancer region (Kay et al., 1985).

Intron from the maize hsp70 gene (heat-shock protein) present to
increase the level of gene transcription (Rochester et al, 1986).

Chloroplast transit peptide, isolated from Arebidopsis thaliana
EPSPS (Klee and Rogers, 1987), present to direct the CP4 EPSPS
protein to the chloroplast, the site of aromatic amino acid synthesis.

The gene for CP4 EPSPS, isolated from Agrobacterium sp. strain CP4

{Harrison et al., 1993) which allows for the selection of transformed
cells on glyphosate.

Chloroplast transit peptide, isolated from the smalil subunit gene of
ribulose-1,5-bisphosphate carboxylase (SSU1A) gene from

Arabidopsis thaliona (Timko et al., 1988), present to direct the GOX
protein to the chloroplast, the site of aromatic amine acid synthesis.

The gene encodes the giyphosate metabolizing enzyme glyphosate
oxidoreductase (GOX), isolated from Achromobacter sp. (new genus
Ochrobactrum anthropi) strain LBAA (Hallas et al., 1988; Barry et
al., 1992; Barry et al., 1994).

A 3’ nontranslated region of the nopaline synthase gene which

terminates transcription and directs polyadenylation (Fraley et al,,
1983).

A partial E. coli lael coding sequence, the promoter Plac, and a

partal coding sequence for beta-D-galactosidase or /acZ protein from
pUC119 (Yanisch-Perron ef al., 1985).

The origin of replication for the pUC plasmids that allows for
plasmid replication in E. coli (Vieira and Messing, 1987).

The gene for the enzyme neomycin phosphotransferase type 11. This
enzyme confers resistance to aminoglycoside antibiotics and thereby

allows for selection of bacteria containing the plasmid (Beck et al.,
1982).
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Part IV. Molecular Biology of YieldGard Corn Lines MON
809 and 810

Introduction

As described in USDA Petition 95-093-01p, YieldGard corn lines MON 809
and 810 were generated using a particle acceleration transformation system
with a DNA solution containing the two plasmid vectors, PV.ZMBKO07 and
PV-ZMGT10. The cryIA(b) gene was inserted to confer resistance to certain
lepidopteran insects while the CP4 EPSPS and gox genes produce proteins
which confer tolerance to glyphosate, a selective agent used to identify plant
cells expressing the cryIA(b) gene. In addition to these three genes, a nptIT
gene which produces the enzyme neomycin phosphotransferase I (NPTII) was

present in the two vectors under the control of its own bacterial promoter, to
enable selection 1n bacterial systems.

A. Molecular Analysis of YieldGard Corn Line MON 809

This summary describes the molecular analysis of the integrated DNA
(I-DNA) present in YieldGard corn line MON 809. Specifically, the insert
number (number of integration sites within the corn genome) and the number
and integrity of each inserted gene were determined. Corn line MON 809 was
produced by particle acceleration technology using a DNA solution containing
two plasmids, PV-ZMBEKO7 [cryIA(®) geneland PV-ZMGT10 [CP4 EPSPS and
gox genes]. Corn line MON 809 contains one I-DNA of approximately 23 Kb
which includes either complete or partial genes of cryIA(b), CP4 EPSPS and
gox. The I-DNA contains two cryIA(b) genes, one which is the correct size,
(3.46 Kb), and one which is smaller (less than 1.0 Kb). We conclude that the
intact cryLA(b) gene produces the detectable CrylA(b) protein and that the
partial cryLA(b) gene does not produce & protein product at detectable levels.
The latter conclusion is based on the size of the partial cry[A(b) gene and the
lack of production of any detectable protein of the predicted size that cross-
reacts with the antibodies to CryIA(b) protein by western blot analysis. There
are two CP4 EPSPS genes, both of expected size (1.3 Kb). Western blot
analyses demonstrated that the predicted size CP4 EPSPS protein is
produced. The single gox gene present in corn line MON 809 is not intact.
Western blot analysis shows no detectable GOX protein is produced in corn
line MON 809, which is consistent with the absence of a full length gox gene.
Any significant truncated or fusion protein would be expected to be detected
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by western blot analysis since: 1) polycional antibodies were used which
recognize multiple antigenic epitopes on the protein; 2) denatured proteins
are detected using western blot analysis, which exposes linear epitopes; and
3) a wide size range of proteins are typically detected, indicating that
truncated or fusion protein products could be detected. The nptI] and ori-pUC
probings showed that the plasmid backbone was present in the YieldGard
corn line MON 809, but was not the predicted size. Based on these analyses,
we conclude that corn line MON 809 contains a single I-DNA with an intact
cryIA(b) gene and two CP4 EPSPS genes that are responsible for producing
the correct size CryIA(b) and CP4 EPSPS proteins.

Summary of Corn Line MON 809 Molecular Analysis

Genetic Flement 23 Kb insert
crylA(b) gene 1 full length, 1 parual
CP4 EPSPS gene 2 full length

gox gene 1 partial
nptll/ori-pUC present

B. Molecular Analysis of YieldGard Corn Line MON 810

This summary describes the molecular analysis of the integrated DNA in
YieldGard corn line MON 810. Specifically, the insert number (number of
integration sites within the maize genome) and the number and integrity of
the inserted genes were determined. Corn line MON 810 was produced by
particle acceleration technology using a DNA solution containing two
plasmids, PV-ZMBKO7 [cryIA(b) gene] and PV-ZMGT10 [CP4 EPSPS and gox
genes]. The nptll gene as cited above was under the control of a bacterial-
specific promoter. Molecular analysis of corn line MON 810 established that
the line only contains the crylA(b) gene from plasmid PV.-ZMBKO07. The line
does not contain the CP4 EPSPS, gox, or nptll genes. There is no evidence
that any of the DNA contained in plasmid PV-ZMGT10 was inserted. Maize
line MON 810 contains one integrated DNA, contained on a 5.5 Kb Ndel

fragment, which contains the E35S promoter, the maize hsp70 intron and the
crylA(b) gene.

Genetic Element Maize Line MON 810
cry[A(b) gene present

CP4 EPSPS gene not present

£gox gene not present
nptil/ori-pUC not present
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C. Segregation Data and Stability of Gene Transfer

1. YieldGard Corn Line MON 809

Segregation data for the R1 plants (derived from selfing the original
transformant, or RO plant), BCOF1 plants (derived from crossing the RO with
an inbred line), BCOF2 plants (derived from selfing the BCOF1 plants), and
BC1F1 plants (derived from crossing the BCOF1 plants to the same inbred
used to cross with the RO plant) are presented in Table IV.1. The resuits in

all four cases are consistent with a single active insert segregating according
to Mendelian genetics.

Table IV.1 Segregation data and analysis of progeny of
YieldGard corn line MON 809

R12 18:9 13.5:13.5 1.000 °
BCOF11 8:2 5:5 3.600°
BCOF21 38:12 37.5:12.5 0.000 "
BC1F11 47:50 48 .5:48.5 0.041°

1 Data expressed as number of expressing plants: number of non-expressing plants
based on European corn borer feeding assay

*not significant at p = 0.05 (chi square = 3.84, 1 df)

The cryIA(b) gene in YieldGard corn line MON 809 was shown to be stable for
five generations of crosses to one recurrent parent (B73) and four generations
of crosses to a second, unrelated inbred (Mo17) (Table IV.2). The Chi square

tests for the backcross to B73 and to Mo17 did not deviate from expectations
at p=0.05.
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Table IV.2 Stability of gene transfer based on segregation data for
backcross derivatives of YieldGard corn line MON 809 in two
unrelated inbred lines (B73 and Mo17). Values are ratios of plants

that are positive or negative for the CryIA(b) protein as determined by
ELISA.

BC4F1(B73) 1 20:18 19:19 0.026 *
BC3F1(Mo1l7) 3 19:11 15:15 1.633 *

1 Data expressed as number of expressing plants: number of non-expressing plants
based on CrylA(b) ELISA

* not significant at p = 0.05 (chi square = 3.84, 1 df)

To summarize the segregation and stability data (Tables IV.1 and IV.2), the
data are consistent with a single active site of insertion of the cryIA(b) gene
into genomic DNA of line MON 809. The stability of this insertion has been
demonstrated through five generations of crossing.

2. YieldGard Corn Line MON 810

Segregation data for the BCOF1 plants (derived from crossing the RO

with an inbred line), BC1F1 plants (derived from crossing the BCOF1 plants
to the same inbred used to cross with the RO plant), and BC1F2 progeny
(derived from crossing individual BCOF2 plants by a non-transgenic tester
and analyzing subsequent generation ear to row) are presented in Table IV.3.

The results are consistent with a single active insert segregating according to
Mendelian genetics.

Table IV.3 Segregation data and analysis of progeny of YieldGard
corn line MON 810

Generation Actual Expected ChiSq
BCOF11 44:47 45.5:45.5 0.044 °
BC1F12 10:4 T:7 1.786 *°

BC1F2 progeny 3 69:181:77 81.75:163.5:81.75 4.138 #

1 Data expressed as number of expressing plants: number of non-expressing plants
based on European corn borer feeding assay

2 Data expressed as number of expressing plants: number of non-expressing piants
based on CrylA(b) ELISA

3 Data expressed as number of ear rows with homozygous expressing plants: number
of ear rows with segregating plants: number of ear rows with homozygous
susceptible piant based on European corn borer feeding assay

*not significant at p = 0.05 (chi square = 3.84, 1 df}
* not significant at p = 0.05 (chi square = 5.99, 2 df)
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The cryIA(b) gene in YieldGard corn line MON 810 has been shown to be
stable through seven generations of crosses to one recurrent parent (B73) and
six generations of crosses to a second, unrelated inbred (Mol7) (Table IV.4).

The Chi square tests for the backcross to B73 and to Mol7 did not deviate
from expectations at p=0.05.

Table IV.4 Stability of gene transfer based on segregation data for
backcross derivatives of YieldGard corn line MON 810 in two
unrelated inbred lines (B73 and Mo017). Values are ratios of plants

that are positive or negative for the CryIA(b) protein as determined by
ELISA

Generation Actual Expected ChiSq
BC6F1(B73) ! 8:13 10.5:10.5 0.762 "
BC5F1(Mo17) 1 11:11 11:11 0.045 °

1 Data expressed as number of expressing plants: number of non-expressing plants
" based on CrylA(b) ELISA

° not significant at p = 0.05 (chi square = 3.84, 1 df)

To summarize the segregation and stability data (Tables IV.3 and IV.4), the
data are consistent with a single active site of insertion of the crylA(b) gene
into genomic DNA of line MON 810. The stability of this insertion has been
demonstrated through seven generations of crossing.

D. Conclusion

YieldGard corn lines MON 809 and 810 were produced by particle
acceleration technology with a DNA solution containing two plasmids, PV-
ZMBKO7 (which contained the cryIA(b) gene) and PV-ZMGT10 (which
contained the CP4 EPSPS and gox genes). Corn line MON 809 contains one
integrated DNA of approximately 23 Kb which includes a complete (3.46 Kb)
and a partial (less than 1.0 Kb) cryIA(b) gene, two CP4 EPSPS genes, both of

expected size (1.3 Kb), and partial gox gene. The nptll and ori-pUC genes are
present but not the predicted size.

Maize line MON 810 contains one integrated DNA contained on an
approximately 5.5 Kb Ndel fragment which contains a single copy of the E35S
promoter, the hsp70 intron and the cryIlA(b) gene. The nptil gene and
backbone sequences of plasmid PV-ZMBKO7 were not integrated. This line

does not contain the CP4 EPSPS, gox, or nptlI genes, nor the plasmid
backbone from plasmid PV-ZMGT10.
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The segregation and stability data for both MON 809 and 810 are consistent
with the stable introduction at a single site of insertion of the cryIA(b) gene
into the genomic DNA of corn.
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Part V. Detailed Description of the Phenotype of
YieldGard Corn Lines MON 809 and 810

Introduction

Data and information supplied in this Petition for Determination of Non-
Regulated Status demonstrate that YieldGard corn lines MON 809 and 810
are substantially equivalent to non-modified corn, except for the inserted
genetic sequences, the expressed protein(s), and the ability of the plant to
resist damage from certain lepidopteran insects including European corn
borer. The information supplied in this section and referenced from USDA
Petition 95-093-01p demonstrates that the modified, YieldGard corn lines
MON 809 and 810 are not likely to pose a greater plant pest risk than non-
modified corn. This conclusion is based on evaluation of phenotypic

characteristics, safety of the inserted proteins, and the lack of any deleterious
environmental fate/effects.

A varniety of studies were conducted to characterize the unique traits of the

modified corn lines and to establish that YieldGard corn lines MON 809 and
810 are substantially equivalent to non-modified corn. The inserted genetic
material in MON 809 and 810 was described in the previous sections (Parts

1 and IV). Summaries previously presented in USDA Petition 95-093-01p in
support of line MON 80100 include:

+ description of the CrylA(b) and CP4 EPSPS proteins including donor
organisms

- safety assessment of the CrylA(b) protein to non-target
insects

* the environmental fate of the CryIA(b) protein

* the potential for outcrossing and weediness for genetically modified
corn

Other phenotypic descriptions hnique to MON 809 and 810 which are
described in Part V are as follows:

+ expression of CrylA(b), CP4 EPSPS, GOX, and NPTTI proteins

- field germination results
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« disease and pest susceptibility

» yield characteristics

« the comparison of MON 809 and 810 and parental controls based upon
compositional analyses

The following sections summarize these investigations.

A. Expression Levels of the CrylA(b), CP4 EPSPS, GOX, and NPTII
Proteins

Levels of the expressed proteins were evaluated in young leaf, grain, whole
plant, and pollen tissues collected from six field locations during the 1994
growing season using Enzyme Linked Immuno-Sorbent Assay (ELISA)
(Hariow and Lane, 1988) and western blot methods (Matsudaira, 1987). The
six field sites established and conducted under GLP were as follows:
Jerseyville, llinois; Monmouth, Ilinois; Johnston, lowa; Sheldahl, Iowa;
Windfall, Indiana; and York, Nebraska (Sanders et al., 1995). The
approximate expression levels are shown in the following table.

Table V.1 Summary of specific protein levels measured in tissues
of YieldGard corn lines MON 809 and 8101

Whole
Corn line  Protein Leaf Grain plant2.3 Pollen?
-ug/g fresh weight-
MON 809
CrylA(b) 1.63 0.55 1.23 N.D.4
CP4 EPSPS 21.68 9.41 1.60 N.A.b
GOX -~ N.D. N.D. N.D. N.A.
NPT NA. N.A. NA. NA.
MON 810 ’
CryIA(®) 9.36 0.31 4.15 0.09
CP4 EPSPS N.D. N.D. N.D. N.A.
GOX N.D. N.D. N.D. N.A.
NPT "N.A. NA. NA. N.A.

1: Values are means calculated from the analyses of six plant samples, one from each of six
field sites, unless noted otherwise.
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- The mean was calculated from the analyses of plant sample(s) from one site.

. Values are means calculated from the analyses of two replicate plant samples from one
site.

: Not detected

: Not analyzed

[

L I

B. Field Germination Results

Germination tests of YieldGard maize lines and controls were conducted at
six field locations in 1994 across the midwestern U.S. in Ilinois, Iowa,
Indiana, and Nebraska (Sanders et al., 1995). Results of these tests showed
that all seed samples demonstrated high rates of germination. no differences
were observed between lines MON 809 and 810 and the control in a variety of
environmental conditions (Table V.2). These findings as well as those
reported in USDA Petition 95-093-01p for line MON 801 support the

conclusion that there are no differences in germination or dormancy between
YieldGard corn lines and the non-modified plants.

Table V.2 Field germination results for YieldGard corn lines MON
809 and 810 and control.

Mean
Line germination Range
MON 809 92.2% 86.7-99.2%
MON 810 87.1% 71.1-94.3%
Control 90.6% 78.9-98.3%

C. Disease and Pest Susceptibilities

YieldGard corn lines MON 809 and 810 have been tested in the United States
in over sixty plantings in at least ten states in addition to Puerto Rico since
field trials were first established with MON 809 in 1992. Detailed
monitoring for the disease and insect susceptibility of these lines versus non-
transgenic control plants were performed in 1992 (MON 809 only), 1993
(MON 809 and 810), and 1994 (MON 809and 810) at the sites listed in
Tables V.5 and V.6. No differences in agronomic quality, disease, or insect
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susceptibility other than European corn borer control were detected between
lines MON 809 and 810 and non-transgenic plants. Diseases observed
included northern leaf blight (Exserohilum turcicum), southern leaf blight
(Bipoiaris maydis), bacterial leaf blight (Erwinia stewartii), common corn

smut (Ustilago maydis), maize stripe virus and common maize rust (Puccinia
sorghi). -

These observations were obtained by comparing the general vigor and disease
and insect susceptibility of MON 809 and 810 with non-transgenic lines.

D. Yield Characteristics

Yield comparisons for MON 809, MON 810, and representative controls were
assessed in up to nine locations in Jowa, lllinois, Indiana, Nebraska, Ohio and
Pennsylvania. The respective gene insertion has been shown not to negatively
affect yield. A comparnison of a non-transgenic hybrid with the same hybrid in
which one parent was a backcross derived MON 809 or 810 line showed no
significant difference between these hybrids in yield (Table V.2). YieldGard
corn lines MON 809 and 810 that are the subject of this Determination for
Non-regulated Status are still in development. Only those lines with

commercially acceptable yield and quality characteristics will enter the
marketplace.

Table V.3. Yield comparison (bushels/acre) of non-transgenic and
MON 809 and 810 versions of the same hybrid.

MON 809 MON 810
Control 162.3 147.1
YieldGard version 156.5 154.9
difference (pos.- neg) (5.8) 7.8
standard error +3.0 4.5
t-value -1.987 1.738
p-value 0.052 0.089
difference significant NO NO
# of pairs compared 52 : 44
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E. Composition Analysis of YieldGard Corn Lines MON 809 and 810

Compositional parameters of the grain from YieldGard corn lines MON 809
and MON 810 were compared to grain from the parental corn line, MON 818.
Grain was harvested from the 1994 GLP field trials at 6 geographically
distinct locations in the midwest and analyzed for proximate components:

protein, fat, ash, carbohydrate, calories and moisture (Sanders and Patzer,
1995). '

Table V.4 summarizes the results of the analyses of grain from corn lines
MON 809, MON 810, and MON 818 (control). Protein, fat, ash, and moisture
values for both the YieldGard and control lines were similar and within the
previously reported ranges (Watson, 1987; Jugenheimer, 1976; Flick, 1995;
Lotstein, 1995). Based on these data, it was concluded that the YieldGard

corn lines, MON 809 and MON 810, and the control line, MON 818, are
substantially equivalent in composition.

Table V.4 Summary of proximate analysis of grain from corn lines
MON 809, MON 810, and 818 (control).

Reported
Characteristic = MON 818t MON 809 MON 810b Range

Protein® 12.8 13.1 13.1 6.0-12.0¢
) 9.7-16.14
6.8-13.4¢
10.0-14.1f
Fate 2.9 2.6 3.0 3.1.5.7¢
2.9-6.1d
2.0-5.9¢
1.0-5.7f
Ashs . - 1.5 1.6 1.1-3.9¢
Carbohydrates 82.7 82.8 82.4 not reported
Calories/100g* 409 407 408 not reported
Moisture % 12.0 13.2 12.4 7-23¢
s : Percent dry weight of sample.
b:  Value reported is mean of six samples, one sample from each field site.
c: Watson, 1987.
d . Jugenheimer, 1976.
e:  Flick, 1995.
- Lotstein, 1995
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Table V.5 Disease and insect susceptibility of YieldGard corn line
MON 809 in comparison to non-modified corn plants.

Difference in susceptibility versus

Year/site/ non-modified corn plants
USDA permit/notification no. Disease Insect
1992

Kekaha, HI (92-209-02) no Do
1993

Kaunakakai, HI (92-209-03)

no no
Kihei, HI (92-265-01) no no
Jerseywville, IL (93-012-04) no. no
Monmouth, i1, (93-012-04) no no
Aurora, IL (93-021-05) no no
Bloomington, IL (93-021-06) no Do
Dekalb, 1L (93-021-07) no no
Williamsburg, 1A (93-021-08) no no
Salinas, PR (93-144-02N) no no
Kekaha, HI (93-146-02N) no no
Kekaha, HI (93-245-02N) no no
Kaunakakai, HI (93-258-04N) no no
Kaunakakai, HI (93-279-04N) no no
Kaunakakai, HI (93-308-02N) no no
1994

Isabela, PR (93-306-04N) no no
Kaunakakai, HI (93-316-04N) no no
Kunia, H1 (93-354-06N) no no
Kaunakakai, HI (94-026-04N) no no
Santa Isabel, PR (94-026-04N) no no
Platteville, W1 (94-033-04N) no no
Jerseyville, IL (94-060-03N) no no
Monmouth, IL (94-060-03N) no no
Farmer City, IL (94-074-12N) no no
Shirley, IL (94-074-12N) ‘no no
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Table V.5 Disease and insect susceptibility of YieldGard corn line
MON 809 in comparison to non-modified corn plants

(continued).
Difference in susceptibility versus
Year/site/ -modified t
USDA permit/notification no. Disease Insect

1994 - continued

Clinton, IL (94-074-14N)
Hennetta, MO (94-074-14N)
Waterloo, NE (94-074-14N)
Jerseyville, IL (94-082-03N)
Monmouth, IL (94-082-03N)
Phillips, NE (94-082-09N)
Washington, IA (94-082-09N,
St. Joseph, IL (94-082-09N)
Aurora, IL (94-082-10N)
Sugar Grove, IL (94-082-10N):
Monticello, IL (94-082-10N)
Grinnell, IA (94-082-10N)
Covington, OH (94-082-10N)
Carrollton, MO (94-082-10N)
Champaign, IL (94-082-05N)
Franklin, IN (94-082-04N)
Williamsburg, IA (94-082-04N)
Stonington, IL (94-083-02N)
Wood River, NE (94-083-03N)
Slater, IA (94-083-03N)
Stanton, MN (94-083-04N)

B
(e}
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Kaunakakai, HI (94-171-05N) no
Santa Isabel, PR (94-171-05N) no
Ksaunakakai, HI (94-279-03N) no
Santa Isabel, PR (94-279.03N) no
Center Point, JA (94-024-03N) no
Vinton, 1A (94-024-03N) no
Algona, IA (94-024-03N) . no
Callendar, IA (94-024-03N) no
Johnston, 1A (94-024-03N) no
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Table V.5 Disease and insect susceptibility of YieldGard corn line
MON 809 in comparison to non-modified corn plants

(continued).
Difference in susceptibility versus
Year/site/ -modified cor
USDA permit/notification no. Disease Insect

1994 - continued

Sheldahl, 1A (94-024-03N)
Melbourne, 1A (94-024-03N)
Scranton, 1A (94-024-03N)
Seymour, IL (94-024-04N)
Macomb, IL (94-024-04N)
Dover, IL (94-024-04N)
Shelbyville, IL (94-024-04N)
Long Point, IL. (34-024-04N)
Wheatfield, IN (94-024-10N)
Tipton, IN (94-024-10N)
York, NE (94-024-11N)
Janesville, WI (94-024-06N)
Mankato, MN (94-024-08N)
Breckenridge, M1 (94-024-07N)
Lancaster, PA (94-024-09N)
Huron, SD (94-024-05N)

EBEBEEBEEEBEBEBEBEBEBEEBEE
EEEEBEEBEEEBEBEBEEEBEE
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Table V.6 Disease and insect susceptibility of YieldGard corn line
MON 810 in comparison to non-modified corn plants.

Difference in susceptibility versus

Year/site/ non-modified corn plants
USDA permit/notification no. Disease Insect
1993

Jerseyville, IL (93-012-04)
Monmouth, IL (393-012-04)
Kekaha, HI (93-245-02N)
Loxley, AL (93-250-04N)
Kaunakakai, HI (93-258-04N)
Kaunakakai, HI (93-279-04N)
Kaunakakai, HI (93-308-02N)

BEBBBES
BE8EB8EBBE

1004

Isabela, PR (93-306-04N)
Kaunakakai, HI (93-316-04N)
Kunia, HI (93-354-06N)
Kaunakakai, HI (94-026-04N)
Santa Isabel, PR (94-026-04N)
Platteville, W1 (94-033-04N)
Jerseyville, IL (94-060-03N)
Monmouth, IL (94-060-03N)
Farmer City, IL (94-074-12N)
Shirley, IL (94-074-12N)
Clinton, IL (94-074-14N)
Henrietta, MO (94-074-14N)
Waterloo, NE (94-074-14N)
Jerseyville, IL (94-082-03N)
Monmouth, IL (94-082-03N)
Phillips, NE (94-082-09N)
Washington, IA (94-082-09N)
St. Joseph, IL (94-082-09N)
Aurora, IL (94-082-10N)
Sugar Grove, IL (94-082-10N)
Monticello, IL (94-082-10N)
Grinnell, IA (94-082-10N)

EESEBEEEEEEBEEEEBEBEBEEEEESE
8888888888888888888888
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Table V.6 Disease and insect susceptibility of YieldGard corn line
MON 810 in comparison to non-modified corn plants

(continued).
 Difference in susceptibility versus
Year/site/ non-modified corn plants
USDA permit/notification no. Disease Insect

1994 - continued

Covington, OH (94-082-10N)
Carrollton, MO (94-082-10N)
Champaign, IL (94-082-05N)
Franklin, IN (94-082-04N)
Stonington, IL (94-083-02N)
Wood River, NE (94-083-03N)
Slater, 1A (94-083-03N)
Stanton, MN (94-083-04N)
Kaunakakai, HI (94-171-05N)
Santa Isabel, PR (94-171-05N)
Kaunakakai, HI (94-279-03N)
Santa Isabel, PR (94-279-03N)
Center Point, IA (94-024-03N)
Vinton, JA (94-024-03N)
Johnston, IA (94-024-03N)
Sheldahl, 1A (94-024-03N)
Melbourne, IA (94-024-03N)
Scranton, IA (94-024-03N)
Seymour, IL (94-024-04N)
Macomb, IL (94-024-04N)
Dover, IL (94-024-04N)
Shelbyville, IL (94-024-04N)
Long Point, IL (94-024-04N)
Wheatfield, IN (94-024-10N)
Tipton, IN (94-024-10N)

York, NE (94-024-11N)
Lancaster, PA (94-024-09N)

BEEEEEEEEEEEEEEEEEEEEBEEBEEE
EEBEEEEEEEEEEEEEEEEEEEE8865
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Part VI. Statement of Grounds Unfavorable

We know of no unfavorable grounds associated with YieldGard corn lines
MON 809 and 810. Therefore, on the basis of the substantial potential
benefits to the grower, the environment, and the consumer, Monsanto

Company requests that this corn line no longer be regulated under 7 CFR part
340.6.
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