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1. Yo, Emilio FERRERO, obrando como apoderado del solicitante en
el asunto antes identificado, me refiero al oficio nimero 13048,
notificado por fijacién en lista del 11 de julio de 2002.

2. Mediante el oficio niimero 13048 se puso en conocimiento del
solicitante el informe que contiene las observaciones hechas por su
Despacho Bobre la presente solicitud de patente. Atiendo a las
observaciones de la manera siguiente:

2.1. Cesién de los inventores. Presento junto con este
escrito los documentos en que consta la cesifn del derecho a
la patente otorgado por 1los inventores al solicitante,
debidamente legalizados, junto con susa respectivas
traducciones oficiales.

2.2, Traduccién de la solicitud. Me permito informarle que
la traduccién al espafiol de la presente solicitud £fue
preeentada junto con mi memorial nimero 02049630 00000001
radicado el 14 de junio de 2002.

2.3. Copla Certificada. Presento con este escrito la copia
certificada de la solicitud de patente estadounidense ndmero
60/297,406 del 11 de junio de 2001, junto con su respectiva
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traduccifn de sus reivindicaciones y caritula, en la cual se
basa la reivindicacién de la prioridad.

3. Puegto gue se han atendide a cabalidad las observaciones
hechas por au Despacho sohre la presente aolicitud de patente,
atentamente solicito que se continfie su tramitacién.

Bogots, 45 AGO 2002

Seflora Jefe,

EMILIO FERRERO
T.P.A. No. 31.929

COLO 12746-801-002-1
/MRE/
ID-000009/WPC12746
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FOR

COTTON EVENT MON15965 AND COMPOSITIONS AND METHODS
FOR DETECTION THEREOF

INVENTORS:
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FIELD OF THE INVENTION
This invention is related 10 the fisld of plant molecular biology, and in particulsr to plant
insect protection and plant breeding, and is directed to a povel transformetion event of cotion
ﬂmﬂ.@wﬁmh%mpﬁﬁuﬂhﬂmpdmﬂmﬁbmmm-
specific site within the genome of x cotton cell, said sequence encoding a Cry2Ab lepidopteran
insect inhibitory protein. Additionally, the invention is related to cotton plants derived from
transformation events desigoated a6 MON]S98S, MON15985X, and MONS31, and to sssays
for detecting the presence of these cotion events, their nucleic acid complement, or protein
prodeced from their respective event specific DNA, in a sample.

BACKGROUND OF THE INVENTION

This invention relates to the Lepidopteran resistant cotton plant (Gossypiten kirsutum)

event MON531 expressing a chimaric form of a Cryl A insect inhibitory protein and derivative
events thereof comprising MON15985 and MON13985X, each of which expresses & Cry2A
insect inhfbitory protein. Additionally, the inventicn relates to the plants as designated, progeny
erxi plant purty theyeof, and to methods for the detection of tha tranagene or genomic iosertion
regions in said cotton kine events and in progeny and plant parts thereot, as well ss to methods

for détecting the products of the trensgenes insereed into the cotton genome within these

-" Cotton is & commercislly valushle textile and is best known as a fibesous camposition
produced by cotton plants of, or related to the gerus and species Gossypium kirsuzum. Cotton
plants are susceptible to insect infestation in all aress of the world in which the plants are
cultivated. Recombinant DNA technology has been spplicd to cells of the cotton plant for
ghout a decade, and cotion plants which exhibit improved charactaristics ns 2 result of the
insestion " of heterclogous DNA sequances have been produced using recombinant DNA
technology since about the early 1990%. Some of the improvements exhibitsd by recombinant
cotton plants consist of herbicide tolenmce, improved fiber characteristics, and resistance to
insect infestation.

Ths first recombinant cotton plants protected from Lepidopteran insect infestation were
produced, spproved by regulstory sgencies for commercial diswibution, and subsequently
commercialized in 1996. Thess cotton plants contained a DNA sequance encoding & chimeric

|6
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Cryl A lepidopteran insect inhiblwry protein. mmmumm.n.q,ﬁi‘ﬁlﬁ
DNA sequence encoding a selectable marker, has been transferred by conventional breeding
into a number of cotion varietics, each of which are particalarly suited for enhanced production
of cotton in diversified geographic locations throughout the world. These recombinant varieties
have enjoyed a tremendous commercial success for a mumber of reasons. One reason is that
yields per acre of cotton production have on average improved dramatically becanse of reduced
inscct infestation a5 a result of the presence of the insect inhibitory protein present within each
cell of the cotton plant. Another principle reason for the commercial success has been the
reduced labor and expense due to the reduction in over the top applications of chemical
pesticides required to protect the crop from insect infestation. In addition, the reduction in
chemical pesticide applications improves the overall health of the environment by avoiding the
annihilation of insects or arachnids and other species which present no threst to the crop in the
fisld, reduces the Joad of chemieal pesticide toxins applied to the enviroument, and allows the
farmer to avaid the risk associated with the potentially harmful effects of exposure to chemical

A caveat, however, to the inroduction of an insect resistance trait into a crop specles is
the concem relsind to the development of insect resistance. The managament of the
mm:&mm»mmmmm-me
concern of the agricultural community. Not long afver the introduction of chemicel pesticide
applications o crop fields in the late 1800% and early 1900%, it was noted that insect species
adzapted rapidly to the pesticides in their environment so that individuals which survived a
particular dose of chemical pesticide would give rise to a mpid increass in popalations of
ingects which were tolemnt to the insacticide chemical. The only mesns of munaging the

-development of mces of insect pests which exhibited resisnce to chemical pesticide

applications was to apply bigh levels of two or more chemical insecticides simultansously, each
insecticide exerting its activity throngh a mode of action different from the other pesticide(s) in
the composition, whensver insect infestation was observed to be problematic during & growing
season.  Theoretically, & population of insect pest species would not be able to develop
resistance to both chemical pesticides in a mixture and so the combination would resolt in the
control not anly of insect infestation but also of the problem relamd to the developmaont of
populations of insects resistant to either of the chemical pesticides. Yet, utilizing the chemical

62
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insecticide spplications in this mammer resulted in & grester sterilization of the crop fields
becsuse virtually all arachnid and insect species, ie., pest species and species beneficial to the
field or otherwisc, were exterminated.

Amwﬂcﬂﬂuﬁmhuh&mbc@ﬁnﬁmummw&mmﬁm
toxic 1o the sams insect species together in a single plant to achieve a means similar to the
combinatorial chemistries described above, for combating the development of pests resistant to
insect inhibitory proteins present in & particular vatiety of recombinant insect resistant cotton.
While it may be scen as obvious in view of the chemical arts t provide a combination of insect
inhibitory proteins for resistance management purposes, both of which are toxic o the same
insect pest specios feeding on a particular plant, in reality the development of a plant meeting
these characteristics is problematic, and requires a great deal of resowrces, technical ability, and
trial and emor experimentation iu order to obtain & singls recombinant plant transformation
event which results in & morphologically normal recombinant piant exhibiting the desired
combination of insect inhibitory proteins produced in sufficient levels and at eppropriate tiroes
during the plmt growing season and in the tissues upon which target pest species feod.

Thus, thers exists a need for the development end characterization of cotton plants
exhibiting the characteristics of enhnced insect resistance as 2 resuilt of the presence of two or
mmhmhhﬂm;:oﬂmmmﬁmDNAwqumuinmpumdﬁmrhemof
the plant cells. Purthermore, it would be desirable for the insect inhibitory traits to segregate
independent of one another, to not cause any adverss effects upon the physiology snd
metabolism of the plant, and to have little if any effect upon the yield or quality of the fiber
Cotton event MONS31, which contains a cassette encoding a chimeric Cry1A protein and 2
selcctsble marker, was transformed with e different expression cassette encoding a Cry2Ab
insect control protein, Cotton plants expressing both the chimeric Cryl A and Cry2Ab proteins
have improved insecticidal efficacy, an expanded range of insect contral, and pravide enhanced
Insect Resistance Management options to the grower.

The expression of foreign genes in plants is known to be influenced by their
chromosomal position, perhaps due to chromatin structure (e.g., beterochromatin) or the
proximity of transcriptional regulation elements (e.g., enhancers) close to the integration site
(Weising et al., 1988, “Foreign Genes in Plants,” Ann. Rev. Genet. 22:421-477). 1t is likely

4
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that many insertional events create genetic instability, or for any number of reasons crexte
problems in plants derived from such events including but not limited to chlorosis, stunting,
and infertility. In any event, and at least for these reasons, it is often necessary to screen a
large number of transformation events in order to identify a morphologically normal event
chamcterized by optimal expression of an introduced gene of interest. For exampls, it has
been observed in plants and in other organisms that there may be wids varistions in Jevels of
expression of en introduced gene among individually selected avénts. There may also be
differences in spatial or tompaoral patterns of expression, for example, differences in the
relative expression of a trensgene in various plant tissues, that may not carrespond to the
pattems expected from transcriptional regulatory elements present in the introduced gene
constract. For this reason, it is common to produce umdreds to thousands of different events
and screen those for a single event that has desired transgene expression levels and patterns
for commercial purposes. An event that exhibits the desired levels or patterns of transgene
expressicn it useful for introgressing the transgene into other genetic backgrounds by sexual
outcrosaing using conventional breeding methods. Progeny of such crosics are expected to
maintain the transgens expression characteristics of the orlginal tranxformant. This strategy
is used to ensure reliable gene &xpression in & rumber of varieties that are well adapted 1o
local growing conditions.

It would be advantageous to be sble to detect the peesence of & particular svent in
ordumdnmmheww;l:mmyoflﬂudmmuinlmwofhm In
addition, a method for detecting » particular event wounld be belpful for complying with
regulations requiring the pre-market approval and labeling of foods derived fram
recombinant crop plants, for example, or for use in enviroemental monttoring, monitoring
traits in crops in the field, or monitoring products derived from s crop harvest, as well as for
use in ensuring compliance of parties subject to regnlatory or contractual terms,

It is possible to detect the presence of a transgene by any nucleic acid detection
tnethod known in the art including but not limited to thermal amplification (PCR™) or DNA
hybridization using nucleic acid probes. Typically, for the sake of simplicity and uniformity
of reagents and methodologies for use in detecting a particular DNA construct that has been
used for transforming varions plant varieties, these detection methods generally focus on
frequently used genetic elements, such as promoters, terminators, marker genes, etc., becanse

l6Y
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for meny DNA constructs, the coding sequence region is intarchengesble. As a result, such
methods may not be nseful for discriminating between separate eventa produced as a resuit of
using constructs which differ only with reference to as little as the coding sequence. In
addition, such methods may not be useful for discriminating between different events,
particularly those produced using the same DNA construct unless the sequence of
chromosomal DNA adjacent to the inserted DNA (“flanking DNA”) is known. An event-
spécific thermal amplification (PCR™) assay is discussed, for exsmple, by Windels et al.
(Med. Fac. Landbouww, Univ. Gent 64/55:459-462, 1999), who identified glyphosate
tolerant soybean event 40-3-2 using a theymal amplification primer set spanning the junction
between the insert and flanking DNA. Specifically, one primer included sequence from
within the insert and a second primer included sequence from flanking DNA.

SUMMARY OF THE INVENTION

Amudh;bmnmofﬁninvgnﬁm.mpmiﬁmmdmﬁodsmpmvidedfa
detecting the presence of varions transgene/genomic insertion regions from cotton plants
designated as cotion event MON531, and cotton event MON15985 or a segregant variety
derived from MON13598S designated & MON15985X.

DNA sequences are providsd that comprise st jeast one junction sequence of
MONS331 selected from the group identified as SEQ ID NO:! [S'GOGTT TCTGG TTATA
ATATA37 and SEQ ID NO:2 [S'CTTCT CTGCT AAGTG GGTCAY1 snd complements
thereof; wherein a junction sequence spans the paint at which heterologous DNA inserted
into the genome is linkad 10 DNA from the cotion cell genome flanking the insertion point,
the junction sequenca(s) being disgnastic for the event.

Another aspect of the invention are various combinations of the DNA sequences that
comprise ot least 11 or more contiguous nucleotides of the DNA sequence of SEQ ID NO:3

&0
120
180
40
300
360
430
480

[agtacacaaa acasaagcat catatgetga tttatctatt catagatgga getcasgtca
tagttasats gecocgatact Ltcctogeta actatgagat astadugoat acattttagt
actacatact Lattoagtaa asagccctoh ssattguagn casaguacgy gutcoctgoy
taccgagcrc guattcaggt ctotagatet cattattect ccatcangng aagctceacg
ctgtccacge tguagyctitec ctoggtitca copatctoga toceacacttt gtepgtoteoa
gakagtact caagetbcoctht gutaascatag ccanctgUaa gtggtgtgta gtecctgtan
cototgttge actogoaagy gttctcacgt ctgooatcty tghbaggattt ctectegtac
aCpgugpCat AgTCAgTAfy BACUQAAGER gottogtitgt ascctetgtt acggutagtg
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taAggaacete CgCACLCELEC ctgattoaca gtatagtogt
ggAtagattt gticotegat goagtiguag saattaaget
togtggatgy tcacgoaace cteaocgtat cectcetigt
tagectctac ctggacagec totaacctet tgggecactt
accaggacgy sacgctgatt gttctgttce tcomcgteca
cagctgagge cattgttgaa gtceacegttc ttogatgacgt
aAtgcgptas sgutacgice SLgasgtree topAAgatog
acCgORcCRAC CAUCAgLa mgocicacps atgotatgos
RCCRCQZCOA OtLOYTOLS gOCLLCARC tgatchtate
tdoacggact ctttggcocte cttgtaaacg atgttagttt

ttgtcoctos Acttettete tget
SEQ ID NO:4

[anptggutca glogugtygoc atbtggribtit aattteancy ogtibtegteg catatacttt

tatgatepggy gtttetettt ggtgtacate aatgacette
ttcatctctt asatcggcta asanacanct StgAAAARAR

ACCOUDUNY CUDUUNOUAA tODAgUASAL agaataguwg
accaagtatgy ttattggityg atcgagtguo angguattea

aacttgett

SEQID NO:5

[ccectcaaat gtcastagpt gogerectea totgteagea ctetgooest cangtgtcaa

JUALCPEUCE CCECALCLEt CAQUAQLOPC GooCatobng
tatocecoagg cttgiccaca teatctpbog Il,lﬂteﬂﬂl
gatttgcgag gosggocage toocacgtoge cgpccgmBat
oaacgecgeyg ecggutgaget cggecsetca Agtgtcaacy
gaguiccaag ttttocogcya gugtatecaca acgooguong

cttcgacpge gtttetgg

and SEQ ID NO:6

[ttataatata cacatatatsa atttatcact gtatattctt gOAgAgAACA atcacgegge

attggeocct coattttttt aaspasaatt tgutctguts

sgasgascat tagtgucctt tcastgutgsa salatCAsRR Amamatctes tttaatgata

sAcassatgt camacagtct gacagetect g

tgcaagtasc gutgttgtey
cgtogutgtt gttceegate
sagegtcac acopaganty
tagettecoa ctoaggeacha
catgeccttt cacattccag
ttecgacate gtacaaggng
cagcgttcac accagpgate
cacgtttgte Logoggcgton
gugagttcac gascasagesa
coccattegag tttetcacge

cctattgeat tgtctgeatt
gagtaggeet actcatcogt
actcatttat atatatatsa
atgttesatt ctgggtttgs

tgtcastacc goagggcact
taasatcagy cgtrctegee
cgagectgea cctoatotgt
tecgecceete ntctgtoage
ccgogytgte togocacacgy

UAQRASAZAA AGAAAQARRA

3821(32211)
540

€00
5§60
720
780
840
900
960
1020
1080

1104),

&0
120
180
240
Job

3091;

&0
120
1e0
140
oo
360

a7e],

&0
120
180

a11);

each respectively designated otherwise as the sequence of the insert at the 5° end; the cotton
genome sequence flanking the 5 end of the inserted saquence; the sequence of the insert at
the 3" end; and the colton genome sequence flanking the 3° end of the inserted sequence and
complements thereof for nse as DNA primers in DNA amplification methods. Appropriate
amplicons produced using such primers are disgnostic for cotton event MON531. Examples

of such primers are

SEQ ID NO:7 Igccaatgeer cgtimttgtt ctotge), and
SEQIDNO:8 [gntttgegay gotggccage tocacg] -

T
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Sequence from which amplification primers can be selected are a1 lsast

38-21(52211)

SEQ ID NO:9
{ccoctcanar gremataggt gegoccctca tetgtoagoa ctotgoocct caagtgtcsa 60
goatcgugec cateatcetgt cagtagtege goccetcaay tgtcaatace goagggoact 320
tatceccagg citgtocacs tcatctgtgy ganactegeg tnn'nt.cm cgttttegen 180
gatttgogag gotggecage tocacgtoge cgucogaaat cgagectgoe acteatetgt a0
cascgocgeg ¢oguutgegt cggoocetca aghgtoaacy tocgcooctc atctgtcagt 300
gagygceang tt:tecg;:;'n gotatccaca acgcoggegy cogoggtgte togeoacacgg 369
cttogacgne gtttotggtt ataatataca catatatasat ttatcactgt atattettpgs 420
agagascast cacgaggeat tggcccctec atttttttaa asamaatttg atctgataga 480
gasAagansg anagaasaag sagaatatta gtgaccttic mabggtgmas aatcasasan 540
saatcEcatt taatgataaa caaaatptca ascagtctga cagcectoctg 589],
and -
SEQ ID NO:10

[agtacacass acasaagcat catatgctga tttatttatt catagatdga gotcasgrea 60
tagttaaata goccgatact ttoctcgete actatgagct attacagcat acattttagt 120
actacatact tattoagtaa sasgocetca asattgaage ‘calaggwncgy gatcccoggy 180
taccgagctc gamtteagge ctetagatct cattattcét ccatcasgag aagctccacy 240
ctgtccacge tguaggttee cteggtttea cegatotoga tocacacttt gteggtctea 300
ggaaagtact casgetoctt ggtaacacag ecnctm;n gtogotgtgta gtecctgtan 360
cctctgtioa actcgoaagg gttctoacgt ctgocatotg tgtaggattt ctactegtac 420
acggeagucat agtcagecagy ascggangga gottegttgrt aacctotgtt acggetageg 480
taggcaccte cgtactcotte ctgattcaca gtgtagtegt tgtmtl'ne gotgttgtty 540
ggutagattt cttectogac geagtiggag macttaaget cgtcggtgtt gttctegate 600
tegrggatgy tcacgomace ctcaccgtat coctecttgt amgeggtcac acggagamty 660
tagoctctac otggacagac tctaacctct tgggacactt cagottceca ctoaggcoaca 730
accaggacgg aacgoetgatt gttetgbtec tccacgteca catgmeccttt cacattcoag 7680
cagctgugge cattgttgas gtcaccgttc ttgatgacgt ttctggeatc gtacasggeg 840
aatgoggtan mgatacgtco ctcaagbtcc tcgaagatgy cmgogttoac accagggato 900
acguacaact caggcaagta agectcacga atgoctgtgca cacgttigte tgoggegtay 960
atcatgpega tgttogtgtc ggottgcaac tgatcatatt gggagttcac gaacaaagea 1020
tccacggact ctitgooete cttgtamscg atgttagttt ccoattcgag tttcteacgt 1080
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ttgtcectec acttottcte tgetaagtoy gtcegtgguy tggostitggt ttttaattte 1140

aacgegtttt gtcgeatata cttittatpat tggggtttot ctttggtgta catcaatgac 13200

cttocctatt goattgtetg aattttcate teottaaastcg gotasaasac mactatgesa 12690
1320

1380

aaasgagtag goctactoat cogtacoguy YASUOOUOUN SUARLOOAQY saatagasta
guygacteat ttatacacat ataasccaag tatgtiatty gtegateogag tgugaaggan

ttcaatgttc aattctgggt ttgasacttg ¢ 1411].

The amplicons produced by said DNA primers are also an aspect of the invention.

Accarding to another aspect of the invention, methods of detecting the presence of
DNA cormresponding to the cotton event MON531 in a sample are provided. Such methods
comprise: {a) contacting the sample comprising DNA with a primer set that, when used in a
nucleic acid amplification resction with DNA from cotton event MONS531, produces an
smplicon that is diagnostic for cotton event MON531; (b) performing a nucleic acid
amplification reaction, thereby producing the emplicon; und (c) dotecting the amplicon.

According to another aspect of the invention, methods of detecting ths presence of &
DNA corresponding m the MONS531 event in a sample, such methods comprising: (8)
contacting the sample compriting DNA with a probe that hybridizes under stringent
hybridization conditions with DNA from cotton event MON531 and does not hybridize under
stringent hybridization conditions with a control eotton plant DNA, i.a,, nsing other then
MONS531 DNA; (b) subjecting the ssmple and probe to stringent hybridization conditions;
and (c) detecting hybridization of the probe to the DNA.

According to one aspect of the invention, DNA sequences are provided that comprise
at least one junction sequence of cotton event MONMON15985 or MON15985X selected
from the group consisting of SEQ ID NO:14 [tgeastgupt ttattcgtat), SEQID NO:15
[acgmaggagt tcttttague]l, SEQID NO: 16 [atatctctar asagmataat}, SEQID NO: 17
[ctagtggate tgcactgaasl, md SEQ ID NO: 18 [omangtagos gttgtepgtal, snd
complements thereof. These sequences correspond to diagnostic fearores within the
chromosome of plants comprising MON'15985 or MON15985X genetic material. SEQ ID
NO:14 corresponds 10 & 5" erxd disgnostic junction sequence hetween oative snd contiguous
catton genomic §'end DNA flanking the inserted DNA, which is linked to the 5"end of &
chloroplast reiated DNA sequence near the 3’ ead of the inserted DNA. SEQ ID NO:15

comresponds to a 5’ end diagnostic junction sequence between the 3’ end of chloroplast related
L]
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DNA sequence linked to the 5° end of the 5° end cotton genomic remnant sequence positioned
immediately 5° to the inserted 5° DNA end. SEQ ID NO:16 corresponds to & 5° end disgnostic
junction sequence between the 3’ end of the 5° end cotton genomic remmant DNA seqoence
and the 5’ end of the inserted DNA sequence (1.6, the 5°end of the inserted DNA sequence is
represented by a 35S promoter sequence driving expression ofGUSﬁmn-wlthinﬂleinmbd
DNA). SEQID NO:17 corresponds to a 3’ erkd diagnostic junction sequence between the 3
end of the inserted DNA and the 5° end of the 3’end cotton genomic remnant DNA sequence
which ia positioned between the insertad DNA and the cotton genomic DNA flanking the 3°
end of the ingerted DNA. SEQ ID NO:18 corresponds to & 3' end diagnostic Junction
sequence between the 3° end of the 3" end cotton genomic remnant DNA sequence and the
cotton genomic DNA sequence flanking the 3" end of the inserted DNA.

1 should be noted that the identification or detection of a sequence diagnostic for
cotton event MON15985X is ingufficient to be diagnostic for cotton event MON15985.
MON13985X is a variant of MON15985 containing & complement of genctic material
substantially equivalent co MON135585 bt which has been segregsted away from the
dingnoatic sequences compriaing cotton event MON531 which are also pressnt in
MON15985. Therefore, datection or identification of sequences which are diagnostic for
cotton event MON15985X is insufficient to conclude that cotton cfent MON15985 DNA has
beon identified. One or mare cotton event MONS31 sequences must also be identified or
detected in order for a detection or identification of sequences corresponding to cotton event
MON13985X to also be disgnastic for cotton event MON1.5985.

A junction sequence herein spans the point at which heterologous DNA inserted into
the genome is linked to DNA from the cation cell genome flanking the insertion point, the
identification or detection of one or wore junction sequences in a plants’ genctic material
being sufficient to be diagnostic for the event. Included are DNA sequiences that comprise at
Jeast 10 or more (e.g., 15, 25, 50) nucleotides of insert sequence from cotton event
MON15985 or MON15985X mnd similar length of flanking DNA from these cotton event .
Also included are DNA sequences which comprise 15 or more nucleotides of contiguous
insext sequence from cotton event MON15985X and at least onc nocleotide of flanking DNA
from cotron event MON15985X adiacent to the ingert sequencs. Such DNA sequences are
diagnostic for cotton event MON15985X. Nucleic acid amplification of genomic DNA from
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the event produces an amplicon comprising such diagnostic DNA sequances. hlda:i-::inm
detection the binding of oligonncleotides which bind specifically to the diagnostic sequences
described herein is also diagnostic for the event.

Acconding to enother aspect of the invention, cotton plants and seeds comprising such
DNA sequences which are diagnostic for cotton event MON15985X and MON15985 are
provided. The cotton seeds comprising sequances diagnostic for the presence of coton event
MQNIMXMMONIMSD&AWWMW”.M%M
American Type Culturs Collection and are designuied a3 ATCC accession rmmber PTA-
2516. '

Acconding to another aspect of the invention, oligonucieotide sequence primer pairs for
distinguishing cotton event MON15985 and MON15985X from the native, nontransformed,
and ondismrbed sequence within the wild type sequence within the genome of at least n
variety of cotton comprising DeltaPine 50 are provided. In particular, such flanking sequence
pimmpﬁnmpﬁunhﬂmblﬁdmﬁcddmmﬁshguh‘tliemﬁm
nucleotides from about base pair positions 1-361 as set forth in SEQ ID NO:11, the sequence
disclosed hercin as the cotton genomic DNA sequence flanking the 5' end of the inserted
DNA 13 depictsd in Figore 1, and at least one isolated nucleic acid comprising st least 15
contiguous nucleotides from about base pxair positions §74-1361 ss set forth in SEQ ID
NO:11, the sequence disclosed herein as the cotton genomic DNA sequence flanking the 3°
end of the inserted DNA as depicted in Figure 1. In addition, flanking sequence primer pairs
for detecting cotton event MON15985 and event MON15985X DNAs, and for distingnishing
DNA from these events from cotton DNA not contrining sequences diagnostic for these
events are provided. Such flanking sequence primer pairs comprise at least one isolated
nucleie acid comprising at least 15 contiguous mcleotides from mucleotides 1-1885 of SEQ
1D NO:11 paired with at least one isolated nucleic acid comprising at lsast 15 contignous
oucleotides from nucleotides 362-2267of SEQ ID NO:11, or primer pairs comprising st least
oos isolated nucleic acid compriging at [east 15 contignous nucleotides fraom nucleotides 1-
673 of SBQ ID NO:12 paired with at least one isolated nucleic acid comprising at least 15
contignous nucleotides from nucleotides 350-1361 of SEQ ID NO:12,

According to another sapect of the invention, primer sets that are useful for nucleic acid
amplification, for example, are provided. Such primer sets comprise the above-described

11
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flanking sequence primers and an isolated nucleic acid comprising at Jeast lSmﬁ:ao::(smm
nucleotides of insext sequence of the cotton events MON15985 and MON15985X. For
example, SEQ ID NO:26 and SEQ ID NO:27 produce en amplicon which is diagnostic for
the presence of cotton event MON15985X DNA, and SEQ ID NO:28 and SEQ ID NO:29
produce yet another amplicon which is dirgnostic for the presence of cotton event
MON15985X DNA. In contrast, SEQ ID NO:26 and SEQ I) NO:29 are capable of
producing an amplicon from DNA samples obtained from other than cotton event
MON15985X or MON15985, end from hemizygous genomes comprising the wild type
sequence at the point at which the MON15985 sequence integrated into the genoms as well
as the MON15985 integrant sequence, and said amplicon would appear to be diagnostic for
the Inck of cotton event MON15985X or MON15985 DNA in & sample, and producs no
amplicon in a sample containing . Caution should be exercised in interpreting such a result,
however, and one akilled in the art would recognize that when present as & hemizygous
member of a chramosome pair, the use of SEQ ID NO:26 and SEQ ID NO:29 as a disgnostic
100l for proving a negative or a positive may be erronecus, )

According to another aspect of the invention, methods of detecting the presence of
DNA, corresponding to the cotion event MON15985 or MON15985X in & sample are
provided. Such methods comprise: (a) contacting the sample comprising DNA with a primer
set that, when used in a nocleic-acid amplification reaction with genomic DNA from cotton
event MON15985 or MON15985X, produces an amplicon that is diagnostic for.cotton event
MON15985X; (b) performing a nucleic acid mmplification reaction, theroby producing the
amplicon; end (c) detecting the amplicon.

According to another aspect of the invention, methods of detecting the presence of
DNA corresponding to the cotton event MON15985X in a sample, such methods comprising
(8) contscting the sample comprising DNA with a probe that hybridizes under stringent
hybridization conditions with genomic DNA from cotton svent MON15985X and does not
bybridize under the stringent hybridization conditions with DNA from a control cotton plant;
(b) subjecting the sample and probe to stringent hybridization conditions; and (¢} detecting
hybridization of the probe to the DNA.

Another aspect of the present invention is methods and compositions for detecting the
presence of a target site, L.a., at Jeast one of the junctions, identification or detection of which

12
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would be diagnostic for the presence of the integrated DNA with the ganomic of the cotton
plant in the cotton event MON15985X, in a sample of mucleic acid derived from or obtained
from the genome of the cotton event MON15985X,, using a variety of detection methods

inchading TAQMAN (Perkin Elmer) ar related flourophore/quencher methodologies, thermal )

amplification, ligase chain reaction, southern hybridization, ELISA methods, and

colorimetric and floorescent detection methods. In perticular, the present inventtion provides

for kits for detecting the présence of the target sequence, .¢., at least one of the junctions of
tha insert DNA. with the genomic DNA of the cotton plant in ths cotton event MON153985X
in & sample contuining genomic nuclaic acid from the cottun event MON15985X. The kit is
comprised of at least one polynucleotide capable of binding to the target site or sabstantially
adjacent o the target site and at least one means for detecting the binding of the
polynucleotide to the target site. The detecting means can be selected from the group
consisting of fiuorescent, chemiluminescent, colorimetric, or isotopic and can be coupled ut
least with immunological methods for detecting the binding. A kit is also envisioned which
can detect the presence of a target sitz in a sample, i.c., at least ono of the junctions of the
insert DNA with the genomic DNA of the cotton plant in the MON15983 event, taking
advantage of two or more polynucleotide sequences which together are capable of binding to
nucleotide sequences adjacent to or within about 100 base pairs, or within abont 200 basé
pairy, or within about 500 base pairs or within about 1000 base pairs of the target sequence
and which can be extended toward each othex to form an amplicon whick containa at least the

targot site.
The foregoing and other aspects of the invention will become more apparent from the

following dotiled description and accompanying drawings.

DRAWINGS
Figure | illnstrates a summary of the sequence alignment for the DNA flanking the

4. Inserted sequence encoding Cry2Ab in cotton event MON1598S. The inserted DNA is

o Uepicted as described herein, 5" from the left through 3*to the right. Individual DNA

sequances identified hercin are labeled accordingly. 1) corresponds to the position of the 5°

30 end flanking genome sequence as set farth in SEQ ID NO:19; 2) corresponds to a2 diagnostic

sequence as set forth in SEQ ID NO:14 between the 5° end flanking genome sequence and the
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reimted sequence positioned 5° the inserted sequence as set forth in SEQ ID NO:20; 4)
comesponds to & diagnostic sequence as set forth in SEQ ID NO:15 between the 3’ end of the
chloroplast related DNA sequence and the following remnant cotton genome related
sequance; 5) comresponds to the position and sequence of the 5° end rompant of cotton
grnome sequence positioned immediataly 3" to the 5* end of the inserted sequence; 6)
corresponds 10 a disgnostic setjuence ag set forth in SEQ ID NO:16 between the 3’ end of the
" end remmant cotton genome sequence and the 5* end of the inserted DNA sequence; 7)
corresponds to the position of & portion of the 5’ end of the inserted sequence as set forth in
SEQ ID NO:22; 8) corresponds to the position of a portion of the 3'end of the inserted
sequence as set forth in SEQ ID NO:23; 9) corresponds to a disgnostic sequence as set forth
in SEQ ID NO:17 between the 3° end of the inserted sequence and the 5" ond of a 3'end
related remnant cotton genome sequence; 10) corresponds to the position of the 3’end related -
remnant cotton genome: sequence; 11) comesponds to a diagnostic sequence as set forth in
SEQ ID NO:18 between the 3' end of the 3 end related remnant cotton genome sequence and
the 3" genome sequence flanking the inserted DNA sequence; 12) conrespands i the position
of the sequenced portion of the 3" and cotton genome flanking the 3° end of the inserted DNA
sequence, as set forth in SEQ ID NO:25.

EMBODIMEN

DE L.ED DESCRIFTION OF THE PREFERRED EM R
Cotton, Gossypium hirsutiwn, has been genetically modified to resist Lepidopteran
pests, which have n negative impact on cotton production. This was accomplished by the
insertion of a first DNA cassetto that encodes the insecticidal Cryl Ac protein from Baclilus
thuringiensis and a second DNA cassette that encodes the insecticidal Cry2Ab protein from
Bacillus thuringiensis. This invention relates preferably to plants, plant perts, progeny plsnts
which contain at least the sequences comprising the second DNA cassette, and o methods
nd_gmpoﬁﬁomofmmfwmindm:ﬁulhemofuﬂminample.
w The first DNA cagsette was inserted into the genome of cotton cultivar Coker 312
through Agrobacteriion sp transformation using a DNA fragment derived from plasmid PV-
GHBKO04 (pMON10518 in U.S. Patent No. 5,500,365) to produce cotton event MONS31,
which has been down bred with many different cotton varieties and successfully Introduced in
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cotton markets arcund the world. Cotton event MON531 was retransformed using particle

acceleration technology with a gel purified lincar DNA fragment, i.e., the second cassette
indicated herein and above, from plasmid PY-GHBK11, which contained cry2Ab and f-
glucuronidase (nidA) coding regions. (Johm, M.E. 1997. Corton Crop Improvemens Through
Genetic Engineering. Critical Reviews in Bictechnology, 17 (3): 185-208). The uidA was
usad a3 a salectable marker to eid in identifying cells which contained the cry2Ab2 coding
region. The cy2Ab coding region Uezived from plasmid PV-GHBK11 comprises the
cauliflower mosaic virus (CaMV) promoter with a duplicated enhencer region (U.S. Patents
5,530,196; 5,424,200; and 5,359,142) operably connected to a petunis heat shock protein
untransiated leader sequence (PetHSP70-leasder) operably comnected or linked to the N-
terminal chloroplast transit peptide from Arabldopsis thaliana EPSPS gene (AEPSPS/CTP2)
(Van den Broeck, et. al. 1985. Taryeting of a foreign protein to chloroplasts by fusion to the
transit peptide from the small subunit of ribulose 1,5-bisphosphate carboxylase. Nature 313,
358-63.) operably connectad or linked lo & synthetic seqeuence endocing Cry2Ab (Widner,
W.R. and Whiteley, H.R. 1990, Location of the Dipteran Specificity Region in a
Lepidopteran-Dipteran Crystal Protein from Bacillus thuringiensis. 1 Bacteriol. 172, 2826~
32.) which is operably connected or linked to the 3* nontranslated region of the nopaline ’
synthase (NOS) gone from Agrabacterium tumifaciens which terminates transcription end y
directs polyadenylation (Pralcy, R.T., et al. 1983. Expression of bacterial genes in plant cells.
Proc Netl Acad Sci U.S.A., 80 (15), 4803-07.). TheB-glucmmdmcodmgmpm is also
cmmlledbymnhmeedCaMVﬁSmoumduNOSB'Polyndmyhﬂmnqnm

The insertion of the cassetts, or substantially all of the cassette, containing tha Cry2Ab and
UidA coding sequences into the cottom event MONS31 gave rise to 2 single event designated
as MON15985 which comprises both the Cryl A coding sequence as well as the casaette
encoding the Cry2Ab coding sequence, Because the casseties encoding these proteins were
introduced in separate transformaions, and because the cotton genome consists of several
chromosomks comprising the total nuclear genome, the likelihood that the second cassette
would inseit-near to or within the same chromosome as the Cryl A coding sequence was very
low. Furthermare, genetic analysis of the MON15985 event has demonstrated that the two
inserted casscttes can be scgregated, the segregants giving rise to the original MONS31 event
geaotype as well as a second genotype designated as MON15985X comprising only the Coker
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312 genetic backgronnd containing a single cassette lncorporated into the nuclesr genome
which is responsible for encoding the Cry2Ab protein, It is the transformation cveat giving
rise to the cotton genotype MON15985 as weoll as the MON15985X genotype which are
intended as the subject matter of this invention.

The following definitions and methods sre provided to better dafine the present
invontion and to guide those of ordinery skill in the art in the practics of the present
invention. Unless otherwise noted, tarnis are to be understood acconding to conventional
usage by those of ondinary skill in the relevant sxt. Definitions of common terms in
molecalar bioJogy may nlso be found in Rieger er al, Glossary of Genetics: Classical and
Molecular, 5th edition, Springer-Verlag: New York, 1991; and Lewin, Genes V, Oxford
Univenity Press: New York, 1994. The nomenclature for DNA bases as set forth at 37 CFR
§ 1.822 is used.

As used herein, the tarm *comprising™ means “including but aot limited to.”

Eveni
As used herein g transgenic “event” refers to a recombinant plant produced by

transformation of plant cells with heteralogous DNA, i.e., a nucleic acid construct that
includes a tansgene of interest, regeneration of & population of plants resulting from the
inscrtion of the transgene into the genome of the plant, and selection of 2 particular plant
charscterized by insertion inpo & particular genome Josation. The 1ann “avent” refers (o the
original transformant aud progeny of the transformant that include the hoterologous DNA.
The term “avent” also refers to progeny produced by a sexval outcross between the
txansformant and another varety that inclede the heterologons DNA. Even after repeated
backecrossing to a recurrent parent, the inserted DNA and flanking DNA from the transformed
parent iy present in the progeny of ths cross st the sams chromosomal location. The term
“avent™ also refers 80 DNA from the original transforment comprising the insertod DNA and
ﬂmhngnqum,medmhlyubmmﬂmmemdDNAﬂmwmldbeexpecudnbe
mbamMmmmDNAmhﬁgmmdmtnm
mnhofauexuﬂcmuofmepuenﬂlhneﬂmmduduﬂmmmedDNA(e.;.thnmm
transformant and progeny resulting from celfing) and & parental line that does not contain the

inserted DNA.
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Probes snd Primers

A "probe” is an isolated nucleic acid to which is attached a conventional detectable
label or reporter molecule, e.g., a radioactive isotope, ligand, chemilaminescent agent, or
enzyme. Such a probe is complementary to a strand of a target mucleic acid, in the case of the
present invention, to a strand of genomic DNA from cotton event MON15985 (whetber from
a cotton plant or from a sample that includes DNA from the event). Probes according to the
present taveation include not only deoxyribopucleic or ribarmcleic acids but also polysmides
and other probe materials that bind specificaily to a target DNA sequence and can be used to
detect the presence of that target DNA sequence.

"Primers” re isolated nucleic acids that gre annealed to a complementury target DNA
strand by nucleic acid hybridization to form a hybrid between the primer and the target DNA
strand, then extended along the target DNA strand by a polymerase, e.g., 8 DNA polymerase.
Primer pairs or sets can be nsed for amplificetion of a rmclelc acid saquence, £.g., by the
polymerase chain reaction (FCR™), also lmown as thermal amplification methods, or other
conveptonal nocleic-acid smplification methods.

Probes and primers are generally 15 nncleotides or move in length, preferbly 20
pucleotides or more, more preferably 25 nucleotides, and most preferably 30 mucleotides or
more. Such probes and primery hybridize specifically 1o a target sequence under high
stringency hybridization conditions. Preferably, probes and primers #ccarding to the present
invention have complete sequence complementarity with the target sequence, aithough
probes differing from the target sequence and which retain the ability to hybridize to target
sequences may be designed by conventional methods.

Methods for preparing and using probes and primers are described, for example, in
Molecular Cloning: A Laboratory Manual, 2nd ed., vol. 1-3, od. Sambrook et al., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989 (hereinafter, “Sambrook ez
al., 1989"); Current Protocols in Molscular Biology, ed. Ausubel et al., Greene Publishing
and Wiley-Interscionce, Niw York, 1992 (with periodic updates) (hereinafter, "Ausubel et
al., 1992); and Innis ot al PCR Protocols: A Guide to Methods and Applications, Academic
Press: San Diego, 1990. PCR™-primer pairs can be derived fram a known sequence, for
example, by using computer programs intended for that purpose such as Primer (Version 0.5,
© 1991, Whitchead Institote for Biomedical Research, Cambridge, MA).

17

-
.



FO¥YTrso- amzaaug

0

13

38-21¢32211) 117
Primers and probes based on the flapking DNA and insext sequences disclosed herein
can be used to confirm (and, if necessary, to correct) the disclosad sequences by conventional
methods, ¢.g., by re-cloning and sequencing soch sequences.

c-Acid Hybridization: "Stringe onditions™: "Specific”

The nucleic-acid probes and primers of the present invention hybridize under
stringent conditions to u target DNA sequence, Any conventional nucleic acid hybridizetion
or amplification method can be used to identify the presence of DNA from a transgenic event
in a sample.

The tenn “stringent conditions” is functionally defined with regard to the
hybridization of a mcleic-acid probe to a target nucleic acid (i.e., to a particular nucleic-acid
sequence of interest) by the specific hybridization procedure discussed in Sambrook &7 al.,
1989, at 5.52-9.55. See also, Sumbrook ¢f al, 1989 at 9.47-9.52, 9.56-9.58; Kanchisa, Nucl
Acids Res. 12:203-213, 1984; and Wetmur and Davidson, J. Mol Biol 31:349-370, 1968.

Regarding the amplification of 2 target mucledc- acid sequence (e.g., by PCR™) using
& particular amplification primer pair, "stringent conditions" are conditions that permit the
primer pair to hybridize only to the target nocleic-acid sequence to which & primer having the
corresponding wild-type sequence (ar its complement) would bind and preferably to produce
2 unique ampiification product. _

The term "specific for (a targes sequence)” indicates that n probe or primer hybridizes
under stringent hybridization conditions only to the target sequence in a sample comprising
the target sequence.

As vsed herein, “amplified DNA™ or “amplicon™ refers to the product of nocleic-acid
amplification of a target mucleic-acid sequence that is part of a nucleic acid template. For
exarmple, to determine whether the cotton plant resulting from a sexnal cross contains an
transgenic event genomic DNA from a cotton plant may be subjected to nucleic acid
emplification using & primer pairfhat includes a primer derived from flanking sequence in the
genome of the plant adjacent to the insertion site of insarted heterologous DNA and 8 second
primer derived from the inserted hotexologons DNA to produce sm amplicon that is diagnostic
for the presence of the event (¢.8., the amplicon is of & length and has a sequence that is
diagnastic for the eveat). Altematively, a primer pair can be derived from flanking sequence
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on both sides of the inserted DNA 30 as to produce an amplicon tha inclodes the entire
insert.

Nucleic-acid smplification can be accomplished by any of the various nucleic-acid
amplification methods known in the art, inclading the polymerase chain reaction (PCR™). A
variety of amplification methods are known in the art end are described, inter alia, in U.S.
Patent Nos. 4,683,195 and 4,683,202 and in PCR Protocols: A Guide to Methods and

Applications, ed. Tnnis et al., Academic Press, San Diego, 1990. Any well known method for

nucleie acid smplification may be used in the practiee of the present invention.

The sequence of the hetarologous DNA insent or flmking sequence from cotion event
MON1598S can be verified (and coarected if necessary) by amplifying such sequences from
the cvent maing primers derived from the sequences provided herein fallowed by standard
DNA sequencing.

Desection Kit
As used berein, “detection kit" refers to a kit used to dstect the presence or absence of

DNA from a MON1598S5 event in a sample comprising nucleic-acid probes and primers of
the prezsent invention, which hybridize under stringent conditions to a target DNA sequence,
and other materials necessary 10 epable nucieic acid hybridization or amplification methods.
Aitamntively.ldetecﬁon]dtmycompﬁlemuu-ilhnmmmemblemnﬁl@dﬁlﬂn
art to perform methods similar 1o those described in PCT Intemational Application WO
97722719, incorporated herein by reference, to detect the presence or shacncs of DNA from a
MQNI5985 event in a sample,

Example 1

Cotton, Gossypium hirsuuon, has been genstically modified to resist Lapidopreran
pests, which have a negative impact on cotton production. This was accomplished as
indicated herein by the insertion of a DNA cassette which encodes the insecticidal CrylAc
protein from Bacillus thuringlensis into the genome of cotton cultivar Coker 312 through
Agrobactarium sp uansformation using QNA fragment derived from plasmid PV-GHBK04
(pMON10518 in U.S. Patent No. 5,500,365). This transformation resulted in three separate
insertions into the cotton genome. The primary, functional insett responaible for expressing
the Cryl Ac protein in cotton event 531 comiprises a promotor, erylAc coding region, and
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termination sequence linked to a sequence which encodes an antibiotic selectable marker. A

second insert adjacent to apd immediately upstream of the first inserted sequence comprises a
partial crylAc coding region and termination sequence. The third insert comprises only a
partial termination sequence and has been ghown to segregate indepeadently from the first
two sequences indicated ahove. The first and sccond inserted sequences are tightly linked
and therefare do not segregate from cach other. Cotton genome sequence flanks the 5° and 3’
ends of ail three inserts. Thﬂ:fore.lixnniquecommnd_i_mwnﬁmmuemGu
nruultufﬂ:emfumﬂmm

MMMmmwfmdmmthONﬂlwdnﬁmﬂmenﬁd
the tranagene DNA insertions and identify the cotton genomic DNA flenking the transgene
DNA inserts. Genome walking studies combined with nucleotide sequencing yiclded the
DNA sequences of four said cotion genoma/insert junctions.

The complex mrrangement of genetic elements, derived from the ransformation
plaxmid PY-GHBKD4 in coton event MONS531 provides novel nucleic ecid sequences at the
5" and 3’ cotton genome/insert junctions at each of three sites of insertions. These novel
nucleic acid sequences are useful for detecting DNA from cotton event MONS31 in a sample
using various methods well known in the art. The following provides a nonlimiting example
of how ono might use these novel nucleic acid sequences to datect cotton event MONS31 in s

sampla.

DNA Isolstion for PCR™ Analyses.
DNA from cotton event MON53] was extracted from seed tissue. DNA was

extracted from both seed and leaf tissnes from the control substance (non-trensgenic cotton
seed and leaf tissuz). DNA from seed was isolated by processing the seed to a fine powder
using a commercially available blender. Approximately 2 g of the processed seed was
transforred to 2 50 mi conical tbe, and ~16 ml of.CTAB extraction buffer [1.5% (w:w)
CTAB, 75 mM Tris-HC! pH B.O, lOOmMEDTA&pHBO.lOSMNaCL md 0.75% (w:w)
PVP(MWW.OOD)]wulddedwﬂmmndmd. The samples were incubated at 65°C
fmmmmb%mumm&mm:ﬂmtmumgmd&mmmwdmm
temperatare. An equal volune (~16 ml) of room temperature chloroform:iscamyl alcohol
(24:1 (viV)) or chloroform was added to the samples. The suspension was mixed by
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inversion, and the two phases separated by ceatrifugation at ~16,000 x g for 5 minutes. The
aqueous (top) layer was removed using a transfer pipet and placed into 8 clean 50 mi conical
tube. Approximately 1/10 volome (~1.6 ml) of 10% CTAB buffer [10% (w:w) CTAD and
0.7 M NaCl] was added to the aqueous phase, which was then mixed by inversian. The
samples were centrifuged at ~16,000 x g for S minutes to seperate the phases. The aqueons
(upper) pbasc was removed, mixed with en equal volume (~15 mf) of CTAB precipitation

* buffer [1% (w:w) CTAB, 50 mM Tris pH 8.0, and 10 mM EDTA pH 8.0) and allowed 10

stand st room tempersture for spproximately 1 hour. The samples were centrifuged at
~10,000 x g to pellet the DNA, the snpemnatant was decanted, and the pellet was dissolved in
approximately 2 m! of high salt TE [10mM Tris-HC] pH 8.0, 10 mM EDTA pH 8.0, and 1 M
NaCl] by incabating at 37°C with gentle swirling for approximately 2 hours. Centrifagation
was parformed at ~23,000 x g to pellet any remaining impurities. The sopematant was
removed, placed into u clean 15 mil mbe, and approximsately 1/10 volume (~150 pl) of 3M
NaOAc, pH 5.2, and 2 volumes (~4 m| relative to the supematant) of chilled 100% ethanol

were added to precipitate the DNA. The precipitated DNA was spooled into a microfuge tube

containing spproximately 1 m} of 70% cthanol. The DNA was pelleted in a microfuge at
maximum speed (14,000 rpm) for 5 minates, driod, and re-dissolved in TE, pH 8.0ina4°C

refrigerator overnight.

The noo-tranagenic cotton genomic DNA used s a controf was isalated from leaf
tissue that was frazen in liquid nitrogen and ground into a fine powder using & mortar and

pestie. Approximately 1 g of the ground leaf tissus was transfarred to a 13 ml centrifuge tube

and 6 ml of extraction buffer [2.5 ml DNA extraction buffer (350 mM sorbitol, 100 mM Tris

pH 7.5, 5 mM EDTA, 0.38% (w/v) sodiam bisulfite), 2.5 mi nuclei lysis buffer (200 mM Tris

pH 7.5, 50 mM BDTA, 2 M NaCl, 2% (w/v) CTAB), and 1 m! Sarkosyl (5% (w/v) solution))
was sdded, The samples were incubated at 65°C for approximately 30 mimates with
intermittent mixing. Four and a balf milliliters of chloroform:isoamyl alcohol (24:1 (v/v)) st
room temperature was added to the semples. mluspe_,flmwnmixedfw2w3minnus.
umhmmph-mepmndbycmifupﬁmf«lsméuuu-zowum'c. The
aguecus (top) lsyer was removed using a transfer pipet aud placed into & 13 ml centrifoge
tobe. Five milliliters of 100% isopropapol were added, and the tubes were mixed by
inversion to precipitate the DNA. The precipitated DNA was spooled into a microfuge tube
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containing 500 yl of 7096 ethanol. The DNA was pelleted in a microfuge at maximum spesd

(14,000 rpm) for 2 minutes. The DNA was dried and dissolved in TE buffer in & 4°C
refrigerstor overnight,

PCR™ Verification of Unique Insert-Cotton Genome Junctions fu Cotton Event

MONS31. .

The DNA sequences of fonr cotton genoma/insert junctions wers identified nsing the
PCR™ -based Universal GenomeWalker Kit™ as per the mamufacturer’s protocal followed by
nucleotide sequencing of the PCR™ products. Next, PCR™ assays were developed nsing one
primer compiementsry to cotton gexomic DNA and another primer complementary to inserted
tresgene DNA. For cxample, one primer designed to the 3’ end of the primary, functional
nsert coanplementery to genomic flanking sequence (e.g., SEQ ID NO:6) paired with a second
primer st the 3’ ead of the primary, functional insert complementary to inserted transgens
soquence (e.g., SEQ ID NO:5). The PCR™ assays were performed using 10 - 100 ng of cotton
event MONS31 genomic DNA template in 2 50 pl reaction volume containing a final
concentration of 1.1 mM Mg**, 0.4 uM of each primer, 200 tM each INTP, and 2.5 mnits of
Tag DNA polymerase. The reactions for the PCR™ assays were performed under the
following cycling conditions: 1 cycle at 94°C for 3 minutes; 38 cycles of 94°C for 30 seconds,
60°C for 30 seconds, 72°C for 90 seconds; 1 cycle at 72°C for 10 minutss, The PCR™
products weze separated using agarose gel electrophoresis, visnalized by ethidinm bromide
staining, excised from the gel, and subjected to DNA sequencing using dye-terminator
chemistry to confirm the sequences.

In the example sbove, as expectad, the control reactions without template DNA and
Coker 312 non-transgenic negative control DNA did not generate a PCR™ product. The cotton
event MON431 ssmples generated the expected size PCR™ prodocts of 264 bp for the 3’
flanking sequence. Therefore, the novel nucleic acid sequences & the junction of inserted DNA
and cotton genomic DNA in cotton event MONS31 are useful foj detecting DNA derived from
cofton event MONS31 in & sample. .

MONS31 in the variety Coker 312 background was crossed imto the variety DP50 (Dalta
& Pine Land Company) to produce a Delta&Pine Land Company variety containing the
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MONS531 event encoding tha CrylA protein. The subsequent varisty was designated ay

DP50B.

EXAMYPLE 2
This exemple describes the production of a recombinamly transformed cotton plant

" designuted as MON15985 derived from DP50B which contains an additional insertion event

encoding a Cry2Ab insect inhibitary pratein, and the isolation and charactarization of the §*
and 3' DNA sequences Mlanking the 5° and 3’ ends of the MON15985 and segregant
MON15985X insertion avent.

with a linear DNA segment devived from plasmid PV-GHBK11. The linear DNA segment
was prepared by digestion of plasmid PV-GHBK11 with the restriction enzyme Kpnl,
separation of the plasmid fragments by agarosc gel clectrophoresis and isolation of the DNA
scyment contaming cassette comprising the Cry2Ab coding sequence and UidA coding
sequence (GUS). No plsamid backbone was contained within the segment or sequence
isolated and purified and prepared for bombardment of cotton tissue. The expression
casgette consists of a Cry2Ab coding region regulated by an enhanced CaMV35 8 plant
expresaible pmmﬂmdmAMummmefﬁmNOSThmcﬁpﬁm termination and
polyadenylation sequence. The Cry2Ab coding sequence is designed to target the expression
product as a precursar procein for chloroplast impart in plant cells (US Patent Application
Sexdai NO. (5/186,002, filed November 4, 1998).

The cotton variety DPSOB was transformad with the DNA cassette deseribed above
containing a sequence encoding & Cry2Ab insect inhibitory protein by bombardment with
DNA coated gold particles nsing clectrostatic discharge method (Jobm, MLE., Cotton Crop
Improvement Through Geactic Engineering. Critical Reviews in Biotechnology, 17:185-208
(1997)). Different cvents were screened for efficacy against insect pests, phanotype, and
genetic segregation for expression of the Cry2Ab protein. Based on these criteria, 6 lines
wers chosen for farther characterization of the insertion event. Southenf blot was used as the
pﬂmnrymeﬂndfawﬂummemmofmormmpymb;ioﬁmudmmd
completeness of the insertion event. Ons line, 15985, was chosen for a thorough molecufar
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chamacterization of the insertion event that inserted into the DPSOB genome. The DNA

swrounding the insertion event was isolated and characterized, .

Irolation of the DNA flanking the insertion event: DNA was extracted from young
cotton leaves by a modified Phyto- Pure® method from Amershem which is designed
extract DNA from plants with large amounts of contaminating carbohydrates. In order to
determine the sequence of the DNA around the inserted Cry2Ab coding sequence, the
Genome Walker® protocol from CloneTech, Inc. was used. Tho manufactucer’s
recommended conditions were followed with only one modification: rather than using pheool
extraction for purification of the DNA after restriction endoonclease clesvage, the DNA was
purified with a Qiagen QIAquick® spin column in accordance with the manufacturer’s
instroction manual,

The enzymes used 1o cut the genomic DNA prior to linker ligation wers Dral, Pvull,
Scal and Stul. Following the procedure providad by Qiagen, the DNA was extracted in 5
volumes of PB buffer, bound to the column, washed with 0.75ml of PE and then eluted from

tho column into 20mL of 10mM Tris pH 8.5. Thia DNA was then used as the source for the

linker Jibraries. Primer positions were deliberately chosen away from the ends of where the
DNA was linearized to allow for a certin amount of deletion at either cod. The first primers
(SBQ ID NO:30 [gactgaatgc coacaggeeg togaght ] and SEQ ID NO:31 [cotgmacict ggeaccoagt
tegace]) were designed to anneal to sequences that are unique to a Cry2Ab coding sequence
beczuse of tha presence of repeated DNA elements in the cotton genome. The resulting
PCR™ products were subjected 1o & second PCR™ reaction using nested primers directly
adjacent to those used in the first reaction (SEQ ID NO:32 [ggttictaca ggacggacca iggagaicty
¢} and SEQ ID NO:33 [coanctasca teicgroget gtactgatag gl). The PCR™ parameters used
were those recommended by CloneTech. The primary amplification parameters were as
follows: 7 cycles 94°C 2 sec, 72°C 3min, 32 cycles 94°C 2 sec, 68°C 3 min, and socondary
amplification parameters were as follows; 5 cycles 94°C 2 sec, 72°C 3 min, 20 cycles 94°C
2sec, 68°C 3 min, and 68°C 4 min in last cycle. Anm“mcﬁmmp@medm.
Pecin-Elmer 9700 machine. "

“The resulting PCR™ products from the second amplification were cloned into the
pBS(SK+) vector from Stratagene which had been cut with Smal to generate a bhunt end and
treated with alkaline phosphatase to prevent salf-ligstion. The DNA fragments that were
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generaied in the secondary PCR™ reaction were treated with T4 DNA kinase to add a
5'phosphate and then ligated into the blunt end vector under standard ligation conditious.

Genome Walker® protocol: The secondary PCR™ reactions using the nested primer
pairs produced multiple fragments synthexized from both 3° and 3’ ends. Three independsnt
fragmants for the 5* end were cloned and sequenced using methods well-known in the art,
while two fragments were cioned and sequenced from the 3’ end. For each individual
fragment, &t lsast two indeperident clones were obtained.

The sequence of the clones from each priraer set were compared to one snother, The
sequences among the respective clones were determined 1o be the same, and contained the

same plant trans-gene junction.

EXAMPLE 3

‘This exampie illustrates how the DNA sequences flanking the MON13985 and
MON135985X insertion event can be used to determine zygosity.

Design and development of a PCR™ based test for homozygosity of the MON15983
insertion event: The DNA sequence of the two regions flanking tha MON15985 insertion
svent was used to design a PCR™ based homozygosity test. Such a test would be considered
useful ff it were able to detact both the specific MON15985 insertion event and the wildtype
chromosoma. To test the feasibility of developing an agsry that slso detects ths wild type
chromosome, primers were designed from the sequence directly adjacent to the insertion
event to test if they could be nsed o synthesize a DNA fragrnem in the non-transgenic cotton,
as well as in the 15895 line. The primers chosen were capable of synthesizing the whole
MON15985 insertion event, but no product was obsesved in the non-transgenic controls.
These resnlts indicated that the insertion event was not a simple break in the DNA and
insertion of the DNA sequence and cassette encoding Cry2Ab. This result, however,
established that the two ends are indeed connected and flank s intact gene cassette encoding
Cry2Ab.
Pﬁmmmdﬂigmdbﬂ!enucldctiduqumﬂlnﬁnsthe?mdufﬂwi%mto
amplify fragments via the Genome Walker® protocol in linker libraries made from nons"
transgenic cotton DNA. A 620 base pair fragment was cloned and sequenced from non-
umpnjccounn.'ﬂﬁueqnmwuﬂmuwdhduignpﬁmmfonhawﬂdtype
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chromosome that would be present in the heterozygous individual. mﬂﬁ%“l
were made and tested together in order to find a 3¢t that worked in A single reaction and
provided no background bands. A primer set comprising SEQ ID NO:34 ([1ggugettc
tgeggetac]d” coton plant flanking sequence) and SEQ ID NO:35 ([ciigicaitg ggcagacag
gtic)5” cotton plant flanking sequence) was found to produce an 800 base pair amplicon from
wild type, or non-transgenic cotton DNA. However, if at least arie insert is present, the
primer comprising SEQ ID NO:36 will anpeal to cry2Ab specific sequences and geoerate a
1.5 kb amplicon with a primer aonesling to the 3° cotton plant flanking sequence (SEQ ID
NO:34). Therefare, the resulting assay using PCR™ primers comprising SEQ ID NO:36,
SEQ ID NO:34, end SEQ ID NO:35 is sz follows: if an individnal is homozygous for the
MON15985 insertion event then only one band of 1.5 kb would be present; bat if it is
heterozygous then an additional 0.8 kb band would also be present.

Both of these bands (1.5 kb and 0.8 kb) were cloned and saquenced to confirm their
identity. The DNA sequence of tha 800 base pair fragment generated in hetevozygous
individuals is identical to the sequence of the Genome Walker” fragment genevated with the
primers from the 3’ end and non-tranagenic DNA.

Confirmation of PCR™ based gygosity assay: To verify the precision of the xygosity
assay a series of experiments were conducted utilizing known homazygous, hererazygous snd
negative transgenic progeny of MON15985.

R2:
Phepotype: Fiftoen individus] R2 plants from thres suspectad R1 genotypes were
charecterized for the presence or ahsence of the Cry2Ab protein via ELISA. Plants of
Interest that were positive for the study inclnded MON15985-2 and MON15985-34.

Plant MON15985-71 was ideutified as negative for Cry2Ab.

Phenotype: Fifteen Individual R3 aceds fram each of the selocted R2 plants wers
planted in 4™ pots and subsoquently screened for the presence of the Cry2Ab protein *
via qualitative ELISA. ‘The ELISA results reported that all R3 plants of MON15985-2
\;rmpodﬁve.thmglvin;ﬂmkzpnmuduigmﬁmqudnghmommfurﬂm
cry2Ab pene. R3 progeny of MON15985-34 were 8 mixture of positive and negative
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plans giving the R2 parent a degignation of being heterozygous for the ery2Ab gene.
All R3 plants of MON15985-71 were negative and confirmed that the R2 parent was

negative as well.

Gemotype: A PCR™-based zygosity assay was pesformed on fivé R3 plants of
MON15985-2 and MON15985-71. Primers snd techniques were used as previously
described. Results of this test gave the skpected bunding patiems. All progeny of
MON15985-2 produced only the single 1.5 kb band supporting the ELISA data, which
indicated the MON15985-2 line is homozygous positive for the cry2Ab gene. All
progeny of MON15985-71 produced only the single 0.8 kb band found in the wild-
type, thus supporting the ELISA regults in demonstrating that this line is homozygous
negative for the cry2Ab gene. Five progeny of each of fourteen individual R2 families
of MON15983-34 were screened as well giving combinations of homozygous,

heterozygous and negative plants.

Five individual plants from ell three R3 populations were allowed to salf pollinate and
were taken to harvest. Fifteen R4 progeny from each of the R3 planis tested via
PCR™ were planted in 4" pots to confirm the results ot the R3 plants. Thos, if the
R3 PCR™ result was homozygous then the all the R4 progeny should be
homozygous, as well If the R3 PCR™ regult was heteroxygous the R4 progony should
be & mixtare of homozygous, heterozypous and negative plants. All R4 progeny
familles provided the expected result based on the R3 PCR™ assay. Therefore, the
PCR™ based assay provides a durable method for genotyping plants for zygosity.

EXAMPFLE 4
This example illustrates the DNA sequences flenking the 5' and 3' ends of the
insert in cotton: event MON15985 and MON'15985X. .
DNA from MON15985 was extracted from leaf tissue that was frozen in liquid
nitrogen and ground into a fine powder using a mortar and pestic. Approximately 1 g
of the ground loaf tissue was tranaferred to a 13 ml centrifugs tube and 6 ml of
extraction buffer [2.5 ml DNA extraction buffer (350 mM sorbitol, 100 mM Tris pH

-»
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7.5, 5 mM EDTA, 0.38% (w/v) sodium bisulfite), 2.5 ml nuclei lysis buffer (200 mM
Tris pH 7.5, 50 mM EDTA, 2 M NaCl, 2% (w/v) CTAB), and 1 mi Sarkosyl [5%
(wiv) solution)] were added. The samples were incobated at 65°C for approximately
35 minutes. Four and a haif milliliters of chloroform:iscamyl alcohol [24:1 (v/v)] at
rocn temperature were added to the samples. The suspension was mixed for210 3
minmtes, and the two phages separated by centrifngation for 15 minutes at ~2,000 x g
at 4°C. The aqusous (top) layer was removed and pliced into 2 13 m] centrifoge tabe.
Five milliliters of 100% isopropanc] were added, and the tubes were mixed by
inversion to precipitate the DNA. The precipitated DNA was spooled into 8
microfuge tube containing 500 pl of 70% ethanol. The DNA was pelleted in a
microfuge at rasximem speed (14,000 rpm) for 2 minutes. The DNA was dried and

dissolved in TE buffer in # 4°C refrigerator ovemight.

DNA from the DP50 control was extracted from seed tissue. DNA from seed
was isolated by processing the seed to & fine powder using & commercially available
blender. Approximately 2 g of the processed seed was transferred to a 50 ml conical
tnbe, and ~16 ml of CTAB extraction buffer (1.5% (w/v) CTAB, 75 mM Tris pH 8.0,
100 mM EDTA pH 8.0, 1.05 M NaCl, and 0.75% (wi'v) FVP (MW 40,000)] were
added to the processed secd. The samples were incubated at 65°C for spproximately
30 minntes with intermittent mixing and then allowed to cool to room temperature.
An equal volume (~15 ml) of room temperature chloroform:isoamyl alcohol [24:1
(v/v)] was added to the samples. The sugpension was mixed for 5 minutes, and the
two phages separated by centrifugation at ~16,000 x g for 5 minutes at room
temperature. The aqueous (top) layer was removed and placed into a clean 50 ml

conjcal mbe. Approximatoly 1/10 volume (~1.5 ml) of 10% CTAD beffer [10% (w/v)

CTAB and 0.7 M NaCI] and an equal volume of chloroform:isoamy] alcohol [24:1
(v/v)) wexre added to the aqueous phase, which waas then mixed by inversion for 5
minutes. The samples were centrifaged at ~16,000 x g for 5 minutes at rocm
temperature 1o separate the phases. The aqueous (upper) phase was removed, mixed
with an equal volame (~15 ml) of CTAB precipitation buffer [1% (w/v) CTAB, 50
mM Tris pH 8.0, and 10 mM EDTA pH 8.0] and aliowed to stand at room

13%
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temperatnre for approximately 1 hour. The samples were centrifoged at ~10,000 x g
to pellet the DNA, the supernatant was decanted, and the pellet was dissolved in
approximately 2 ml of high sait TE [10mM Tris-HCI pH 8.0, 10 mM EDTA pH 8.0,
snd 1 M NeCl] by incubating at 37°C with gentle swirling for approximately 2 hours
or by sitting in a 4°C refrigaratar overnight. Centrifagation was performed at ~23,000
x g \o peliet any remeaining impurities. The supematant was removed, placed iato &

" clean 15 ml mbe, and approximately 1/10 volme (~150 uI) of 3¥ NaOAc, pH 5.2,

and 2 volumes (~4 mi relative to the supernatant) of 100% othanol were added to
precipitate the DNA. The precipitaied DNA was apooled into a microfuge tube
conlaining approximately 1 ml of 70% ethanol. The DNA was pelleted in a microfuge
at maxitoum speed (14,000 rpm) for S minotes, dried, and re-dissolved in TE, pH 8.0
in 8 4°C refrigerstor ovemight.

The DP50 and MON15985 DNA were guantitated prior to the inhiation of the
stndy within the stady from which they were derived. DNA quantitation was
conducted using a Hoefer DyNA Quant 200 Fluorometer using Boehringsr Mannheim
molecular size marker IX as a DNA calibration standard.

PCR analysis of the genomic sequence flanking the 5° end of the insest
encoding CryZAb in cotton event MON15985 was performed using ofte primer
derived from tho 5* genomic flanking sequence peired with a second primer located in
the inserted DNA near the 5° end in the enhanced CaMV 358 promoter sequence,
spanning & 1894 bp region (SEQ ID NO:25 and SEQ ID NO:27). The PCR analysis
for the genomic sequence flanking the 3' end of the insert encoding Cry2Ab in cotton
ovent MON'15985 was conducted nsing one primer located in the NOS 3'
polyadenylation saquence noar the 3° end of the insest paired with a second primer
derived from the 3’ genomic flanking sequence, spanning a 763 bp region (SEQ ID
NO:28 and SEQ ID NO:29),

The PCR anelyses were conducted using genomic DNA from the cotton event
MON15985 or non-transgenic cotton line DP50. The PCR analysis was conducted
using 35-50 ng of cotton event MON15985 or non-transgenic line DPS0 genomic
DNA template in a 50 pl reaction volume containing a final concentration of 1.5 mM
Mg*, 0.2 pM of each primer, 200 M each dNTP, and 2.5 units of Platinum Tag
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DNA polymerase (Gibco BRL). The reactions for the 5° end of the insert were
performed under the following cycling conditions: 1 cycle at 94°C for 3 mimates; 35
cycles of 94°C for 1 minute, 56°C for 1 mimuts, 72°C for 2 minutes; 1 cycle at 72°C
for 10 mimates. The roactions for the 3° end of the insert were performed undex the
following cycling conditions: 1 cycle at 94°C for 3 minutes; 35 cycles of 94°C for 1
minute, 53°C for 1 minute, 72°C for 45 seconds; 1 cycle at 72°C for 10 minutes. The
PCR producta were sepamted on a 1.0 % agaroes gel. Hlectrophoresis was conducted
for approximately 1.5-2 hours at 100 V and visualized by ethidium bromids staining.

PCR products of the axpected sizey containing the sequences flanking the 5°
and 3’ ends of the insert encoding Cry2Ab in cotton cvent MON15985 generated with
two primer pairs were isolated by gel electrophoresis of 20 pl of the PCR products on
1.0% agarose gels. PCR products mpresenting the 5° or 3' flanking sequences were
excised from a gel and purified nsing the QIAquick Gel Extraction Kit (Qingen)
following the procedure sopplied by the mannfacturer. For both snalyses, the purified
PCR products were then sequenced with the PCR primers using dye-terminator
chemistry by the Monssnto Company Genomics Sequencing Center. Due to the
length of the PCR products, saquencing was performed with both the primers used to
goncrate the prodicts as well as primers designed internal o the amplified scquence.

PCR analyses were performed on genomic DNA extracted from cotton evemt
MON15985 and non-transgenic cotton line DP30 to verify the DNA sequences
flanking the 5* and 3" ends of the insert in cottan event MON15985. The control
.reaction containing po templato DNA as well as the reaction contsining DP50 non-
transgenic cotton DNA did not generate a PCR product, as axpected. PCR analysis of
the cotton event MON'15985 DNA genenated the expected size product of 1894 bp
representing the 5° flanking sequence and a portion of the 5 end of the insest
encoding Cry2Ab.

The comntrol reaction containing no template DNA as well as the reaction
containing DP50 non-transgenic cotton DNA did not generate &8 PCR product, s
expected. PCR analyais of the cotton event MON15985 DNA generated the expected
size product of 763 bp representing the 3" flanking sequence and a portion of the 3°
end of the insert. These results demonstrate that a predicted size PCR product is
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generated from both ends of the insert encoding Cry2Ab in the cotton event
MON15585.

The consenyus sequence represcating the cotton genomic DNA sequence
flanking the 5° end of the insert, as well as the DNA at the 5° end of the insert, is
represented by SEQ ID NO:11. The 5° consensus sequence data contains 1877 bp of
DNA Nenking the insert followed by 390 bp of insext saquence containing the
enhanced CaMV 35S promoter. Base peirs 362-750 show homology to chloroplast
DNA. The consensus sequence representing the cotton genomic sequence flanking
the 3' end of the insext, as well as the DNA at the 3° end of the insert, is represented in
SEQ ID NO:12. The 3" consensus sequence data contains 349 bp of insert sequence
containing the 3' end of the NOS 3" polyadenylation sequence and polylinker
sequence followed by 1012 bp of cofton genomic DNA flanking the insert. The
repacted 5° and 3° consensus sequences presented here are ths combination of
multiple sequencing reactions and are shorter than those of the PCR products used o
generate the sequences. These data delineate the 5° and 3° ends of the insert in the
cotton event MON15985 end show the DNA which immediately flanks the insert on
both ends.

This data demonstrates that cotton event MON13985 contains & single DNA™
insert containing (1) a sequence encoding UidA (GUS) regulated by the cnhanced 358
CaMY pramoter (lacking approximately 260 bp at the 5°end )} and NOS 3'
polysdenylstion sequence; and (2) a coding sequence encoding Cry2Ab regulated by
the enhanced 35S CaMV promoter and the NOS 3 polyadenylation sequance (Figure
1). PCR end sequence analyses performed in this example confirm the sequence of
the 5° and 3" ends of the insert encoding Cry2Ab in the cotton event MON15985, and

" vetify the genomic DNA. sequence flanking the 5* and 3" ends of the insert.

EXAMPLE S
This example illustrates the physical characteristics of the sequencea flanking
the cotton event MONLS9ES, and characterizes the nature end physical location of
sdditional DNA sequences flenking the 5 and 3' end of the inserted DNA in the cotton
event MON15985. Genomic DNA was analyzed by Southem blotting to determine

3
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the number of insartion events, the copy mumber of the inserted DNA, the integrity of

the inserted promoters, coding regions, and polyadenylation sequences, and the
presence or ahsence of plasmid beckbone sequence. All analyses were performed
with both the cotion line DPSOB (control) and with the newly produced MON15985
event to characterize the newly inserted DNA. In addition, the flanking sequence of
the 5’ and 3 "insext-to-plant” junctions (previously determined by Genome Walking)
waere confizned by PCR. :

Plazmid PV-GHBK11, the source plasmid, served as the primary reference
substance in these analyses. The plasmid, mixed with DNA from the DPS0 countrol
substance, was used as a size indicator and a positive hybridization control in
Southem blot analysis. Additionally, molecular size markers from Bochringer
Mannphejm [Molecular Weight Markers I (23.1 Kb-0.6 Kb) and IX (1.4 Kb-0.072
Kb), catalog #236 250 and #1449 460, respectively] and Gibco BRL [High Moleculsr
Waight DNA Marker (48.5 Kb-8.3 Kb) and 100 bp ladder (2.1 Kb-0.1KD), catalog
#15618-010 and #15628-019, respectively] were used for size estimations.

Genomic DNA from insect protected cotton event MON15985 was digested
with'a variety of restriction enzymes and subjected to Sonthern biot irybridization
sfialynis (o characterize the DNA encoding Cry2Ab2 and GUS integrated Into the
genome of DP30B,

" DNA extracted from leaf tissuc was used for all of the snalyses in this example
except for the noniransgenic sampls on the uidA gene cassetip intactness blot probed
with the NOS 3° polyadenyliation sequence probe which was isolated aecording to the
method of Rogers and Bendich (1985). Loaf tissas was frozan in liquid nitrogen and
ground into 2 fine powder using 8 mortsr and pestle. Approximately 1 g of the ground
leaf tissue was transferred to 13 ml centrifuge tube containing 6 i of the extraction
buffer [2.5 ml DNA extraction buffer (350 mM Sorbitol, 100 mM Tris pH 7.5, 5 mM
EDTA), 2.5 m] Nuclei lysis buffer (200 mM Tris pH 7.5. 50 mM EDTA, 2 M NeCl,
2% CTAB,), and 1 ml Sarkosyl (5% solution)]. The samples were incubated at 65°C
for approximmiely 30 minutes with intermittent mixing. Four and a half millititers of a
mixture of chloroform:isoamyl alcohol (24:1) at room temperature was added to the
samples. The suspension was mixed for 2 to 3 mimates, and the two phases separated
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by centrifagation for 15 mimutes at ~1,000 x 3 2t 4°C. The aqueous (top) layer was
removed using a transfer pipet and placed into a 13 ml centrifuge tube. Five milliters
of 100% isopropanol were added, and the tubes were mixed by iuversion to precipitate
the DNA. The precipitated DNA was pelleted by centrifuging at ~1,000 x g for §
minutes at 4°C. The pellet was washed with approximately | ml of 70% ethanol end
centrifaged for an edditional 5 mimutes at ~1,000 x g at 4°C . The DNA was allowed
to dry at room temperature and re-dissoived in TE at 4°C ovemight.

The purified genomic DNA was quantitated using a Hoefer DyNA Quant™
200 Finorometer (San Francisco, CA) with Bochringer Memnheim Molecular Weight
Marker IX vaad 25 a calibration standard.

Approximately 10 ug of genomic DNA from the test and control lines were
used for the restriction enzyme digests. Overnight digests were performed at 37°C
accanding to mennfacturers protocols in 2 total volume of 500 jul using 100 units of
restriction enzyme. Some of the cantro] digests weze spiked with either S or 10 pg of
PV-GHBKI11. All restriction enzymes were purchased from Bochringer Mannheim.
After digestion, the samples were precipitated by adding 1/10 vohume (~50 pl) of 3M
NaDAc a}-d’z volumes (~1 ml relative to the original digest volame) of 100% ethmol.
followed by incubation et -20°C for at least one hour. The digestod DNA weas pelloted
by centrifugation, washed with 70% ethanol, vacuum dried for 10-20 minutes, and re-
dissolved at room tsmpersture in either water or TE.

Digested DNA'S were separated on 0.8% agarose gels in 1X TBE baffer. A
‘long run’ and a ‘short.nn’ were performed for each Southern blot anafysis. The long
run facilitated greater resolution of the higher molacnlar welght DNAs while the short
ran ensured that all smaller molecular weight DNAs were retained on the gel. The
long nm/shart nm involved & 4-§ hour electrophoresis at B0-83 V and an overnight (9-
15 hour) run at 35-38 V. After clectrophoresis, the gels were stxined in 0.5 ug/ml
ethidium bromide for 20-30 minates and photographed.

Plasmid PV-GHBK11 DNA was isolated from overnight E. coli cultures,
Probe templates homologous to the cry2Ab coding region, uidA coding region, the
enhmnced CaMV 35S promoter, the NOS 3’ polyadenylation sequence, and the entire
backbone region were propared by PCR using PV-GHBK11 as the template.
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Approximately 25 ng of eack probe tamplate, except the NOS 3° polyadenylation
sequence, were labeled with *P-dCTP using the random priming method (RadPrime
DNA Labeling System, Life Technologies). The NOS 3° polyadenylation sequence
was Isbelsd using PCR with NOS 3’ tamplate (15 ng), NOS 3’ specific primers (0.25
UM each), 1.5 mM MgCl, 3 pM dATP, dGTP, end dTTP, 100 1Ci of *P-dCTP and
2.5 Units of Tag DNA polymerase in & final valome of 20 pul. The cycling conditions
were as follows: 1 cycle at 94°C for 3 minutes; § cycles at 94°C for 45 seconds, 55°C
for 30 scconds, and 72°C for 1 minute; 1 cycle at 72°C for 10 minutes. The
radiolabeled probe was purified using a Sephadex G-50 column (Boehringer
Mznnheim).

Southern blot analyses (Southem, 1975) were performed cstablished
procedures, generally Maniatis Pritach Sambroak (Cold Spring Harbor). Following
electrophoresis, the gel was incubsted in depurination solution (0.125 N HCY) for ~ 10
minutes followed by denaturing solution (0.5 M NaOH, 1.5 M NaCl) for ~30 minmtes,
and then peutralizing solution (0.5 M Tris-HCl pH 7, 1.5 M NaCl) for ~30 minwtes.
The DNA from the ‘agarcse gels was tranaferred w Hyband-N™ nylon membranes
(Amersham) using a Turboblotter™ (Schieicher & Schuell). The DNA was allowed
to tranafer for 4 bours to overnight (in 20X SSC) and covalently cross-linked to the
membrane with'a UV Stratalinker™ 1800 (Stratagene) set to autocrosslink. The blots
were prehybridized an average of 2 hours in an aqueous solution of 0.5 M sodinm
phosphate, 7% SDS (w/v), and 0.1 mg/ml £. coli tRNA. -Hybridization with the
radiolabeled probe was performed in fresh prehybridization solution for 14-21 hours
at approximately 65°C. Membranes were washed at least four times in #n aqueocus
sohution of 0.1% (w/v) SDS and 0.1X SSC for 15 minute intorvals at 65°C. Multiple
exposures of the blots were genersted using Kodak Biamax MS™ film in conjunction
with one Kodsk Biomax MS™ intensifying screen. Blots were siripped by incubating
the blot with boiling 0.1% (w/v) SDS and allowing it to cool to room temperature.

The insert number (the momber of imegration sites of newly imroduced
transgenic DNA in the cotton genome) was evaluated. The test and control DNAs
were digested with the restriction enzyme Seal, which does aot cleave within the
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DNA segment used for transformation. This enzyme released a segment containing
the inserted DNA and adjacent plant genomic DNA. The plasmid-spiked DPS0 ‘short
nm'’ samples were also digested with Xbal to linearize the plasmid. The blot was
probed with the reference plasmid PV-GHBX11.

The number of copies of the transformation cassette inserted into each locus
was determined by digesting the test genomic DNA with the restriction enzyme Sphl,
mmandymhhMDRAmmﬂbmﬂwmn
The blot was probed with the reference plasmid PV-GHBK11.

The integrity of the Cry2Ab coding region was determined by digestion with a
restriction enzyme, Neol, thet cleaves at the 5' and 3’ ends of the Cry2Ab coding
region. The blot was probed with the full length Cry2Ab coding region.

The integrity of the Cry2Ab encoding cassette (enbanced CaMV 358
promoter, Cry2Ab coding region, and NOS 3° polyadenylation sequence) was
nssessed by digestion with the restriction enzyme BamHI which cleaves at the 5* snd
3’ ends of the Cry2Ab cassetie. The blot was sequentially probed with each element
of the cassette.

The integrity of thé UidA coding region was determined by digestion with the
restriction enzymes EcoRI and Bglli which clesve at the 5* and 3' eads of the UidA
coding region, respectively, The blot was probed with the full length UidA coding
region. 3

Thie integrity of the UldA casserte (enhanced CaMV 35S promoter, UidA
coding region, and NOS 3' polyadenylation sequence) was assessed by digestion with
the restriction enzymes BamHI and Sphl which cleave at the 5' and 3* ends of the
UldA cassetie. The blot was sequentially probed with each element of the cassette,

The backbone region of the plasmid is defined as the Xpnl restriction fragment
of PY-GHBK11 that was not used to transform the plant. It conaists of 2 bacterial
crigin of replication, ori-pUC, and the npi!l gene under the control of a bacterial
pramoter. To confirm the absence of backbone, genomic DNA was digested with the
restriction enzyme Kpnl and probed with the full-length backbone tegion.

The sequence of the 5° and 3" insert-to-plant genomic DNA junctions were
determined as described above using Clontech's Universal Genome Walkar™ Kit.

as
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Primers wars designed to verify these junctions by PCR. The 5' junction was verified
using one primer designed to the $* genomic flanking sequence paired with a second
primer in the enhanced CaMV 35S promoter of the 4idA gene. The 3' junction was
verified nsing a primer designed o the 3' genomic flanking sequence with a second
primer located in the cry24b gene. The PCRs were conducted using 100 ng of leaf
genomic DNA (1-2 1) as a template, 10 pmol of each primer (1 ju! each), and PCR
Supermix (Gibco BRL cat no. 10572-014) in & 25 (! reactian volame. The
amplification of the reactions was perfarmed under the following cycling conditions: 1
cycle 94°C for 3 minutes; 30 cycles 94°C for 30 seconds, 55°C for 1 minuts, 72°C for 2
minutes; 1 cycle 72°C for 4 minutes. The PCR products were separated on a 1%
agarose gel in 1X TAE and visualized by staining with ethidium bromide.

Test end control DNA samplcs were digested with Seal. DP50 contyol DNA
spiked with PV-GHBX1] was aiso digested with Scal. Since Scal does not cleave
within the plasmid, a second enzyme, Xbal, was addoed to linearize the plasmid. Ths
plasmid was linearized to facilitate its migration through the gel to serve as an
sccorate size estimator. The blot was probed with radiolsbeled PV-GHBK1 1 (Figure
l).theloumplnuﬁdfu!heﬁfe:rDNAumluudhdlammfmﬁm. The
D!’SO_Imgmdidmtprodncemydmnbleblckmundbmdl. Plasmid PV-
GHBK11 mixed with DPS0 short run  produced the expected size band at
spproximately 8.7 Kb, the sizé of the whole plasmid, with no additional bands. The
DPS0B long end short runs produced two bands at spproximately 22 Kb and 15 Kb
{very faint). Since these bands are prosent in both ovent MON15985 and the DPS0B
(MONS531) cantrol they are considered background bands associated with the crylAc
event. The MON15985 long and short each produced one band not present in either
the DPSO or the DPSOB lanss of approximataly 9.3 Kb, This result suggests that
cotton eveat MON15985 contains ono segment of integrated DNA located oa 8 9.3 Kb
Seal restriction fragment.

Genomic DNA isolated from MON1 5985, DPSOB, DPS0 (non-transgenic
control) and DPSD mixed with plasmid PV-GHBK11 DNA was digested with Sphl.
The blot was probed with PV-GHBK1], the source plasmid for the linear DNA
segment used in tensformation. The DPSO0 long run did not produce any detectable
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background bands. Plasmid PV-GHBK11 mixed with DPS0 in the ahort run produced

the expected size bands a1 3.9 and 4.8 Kb; an additional faint band a1 8.7 Kb in lans 5
is presurnably due to undigested plasmid DNA. The DPS0B long and short runs
produced three bands at approximately 6.4, 8.3, and 8.6 Kb. Since these bands are
present in both event MON15985 and the DPSOB control they are considered
background bends associated with the cryJAc event. The MON25985 Jong and short
runs each produced two bands not present in the DP50 or the DPSOB lenes at
approximawly 2.3 Kb and 3.5 Kb. Becanse the enzyme SpAI cuts only once within the
transformation cassette, this result suggests that MON15985 contains one copy of
integrated DNA which produces these two restriction fragments.

DNA from the test, controls, and control mixed with plasmid PY-GHBK11
DNA was digested with Ncol o release the Cry2Ab coding region and asyess its
intactneas. The blot was probed with thie full-length Cry2Ab coding region. As
expected, the DP50 non-transganic control long run and the DP5S0B control lang end
short runs showed no detectshlé hybridization bands. Plasmid PV-GHBK1! mixed
with DP50 in the short run produced the expected ~1.9 Kb band which corresponds to
the entire Cry2Ab coding region. Both the MON15985 jong and short runs also
produced a 1.9 Kb band which correspdnds to the expected size of an intact Cry2Ab
coding region. This resnit establishes that cvent MON15985 coutains the intact
Cry2Ab coding region, with no additional doectable fragments.

DNA from the test, controls, and control mixed with plssmid PV-GHBK1}
DNA was digasted with BamHI which relesses the entire cassette encoding Cry2Ab
(i.e. Cry2Ab coding region, the anhanced CaMV 35S promoter, and the NOS 3'
polyadenylation sequence).

The blot was probed with the full length Cry2Ab coding reglon. The DP30
non-tranggenic contral long run and the DPSOB control long and short rams showed no
detectable hybridization bands, Plasmid PV-GHBK11 mixed with DP50 in the short
run produced the expected 3.2 Kb band which corresponds to the entire cassette
encoding Cry2Ab. Both the MON15985 long and short rune produced a band at
approximately 4.0 Kb, This result indicates that the 3° end of the transfoymation
cassette lost the BamHI restriction site during integration into the cotion genome. The
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was verified by PCR mnalysis. Sixty-six base pairs of the 3° end of the transformation
cassette were shown 10 have been daleted, including the Bamil site. The deleted
mucieotides do not includs any of the NOS 3’ polyadenylation sequence associaied
with the cassetts encoding Cry2Ab, but only linker DNA. These results establish that
the cassette encoding Cry2Ab is intect. No partial cassettes derived from that

The blot used above wes stripped and re-probed with the full length enhanced
CaMYV 358 promoter. The DP50 long run did not produce any detectable background
bands. Plasmid PV-GHBX11 mixed with DP50 in the short rim produced the
expected size bands at 5.5 and 3.2 Kb with no additional bands detectsbie. The
DP50B long and short rang produced five bands at approximataly 4.4, 5.3, 7.5, 9.4,
and 22 Xb. Since these bands ere present in both event MON13985 and the DPS0B
contral they are considered background bands associsted with the crylAc event. The
MON1598S long and short runs both prodaced onc band at spproximately 4.0 Kb
which is not present in either the DP50 or the DPSO0B lanas. This corresponds to the
fragment predicted for the cassette ancoding Cry2Ab given the result obtained with
the.Cry2Ab coding region probe. A second band in the MON1598S lanies resulting
from hybridization to the enhanced CaMV 35S promoter associated with the cassette
encoding UidA (GUS) is predicted but not apparent in the test lanes. The results of
the NOS 3 polyadanylation sequence probe, discussed below, damonstrate that the
enhanced CaMV 358 promoter sequence associated with the UidA encoding casselte
is present, but the 4.4 Kb band co-migmtes with a 4.4 Kb background band and is not
apparent. No extrancous promoters were detected.

The biot usad above was ro-stripped and re-probed with the fall length NOS 3°
polyedenylation sequence. The DP50 long run did not produce any detectable
background bands. Plasmid PV-GHBK11 mixed with DP50 short run prodnced the
expected size bands at 5.5 and 3.2 Kb with.no addjtional bands detectable. The
DP50B long and short runs produced one band at approximately 1.2 Kb. Since this
band is present in both event MON15985 and the DP50B control it is considered
background associmted with the cryldc event. The MON15985 Jong and short rans
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each produced two bands which are not present in the DPS0 or the DP50B lancs at

approximately 4.0 and 4.4 Kb. The 4.0 Kb band corresponds to the fragment
predicted for the cassette encoding Cry2Ab, given the result from above. The 4.4 Kb
bend was not apparent on the blot probed with the enhanced CaMYV 358 promoter
because it co-migrates with the 4.4 Kb background band seen on that biot. This
segment is associated with the uidA cassette,

These resnlts astablish that the Cry2Ab encoding cassette is intact and that there is
66 bp deletion between the BamH] site and the 3' end of the tranaformation cassetto,
which does not include any of the NOS 3" polyadenylation sequence at the 3* end of
the cassette encoding Cry2Ab. No partial cassettes darived from that encoding
Cry2Ab wexe detected.

Genomic DNA isolated from MON1598S, DP50B, DPSO (non-transgenic
control) and DP50 mixed with plasmid PV-GHBK11 DNA was digested with EcoRI
and Bglll to release the entire xidA coding region. The hiot was probed with the foll-
length uidA coding region. The DPS0 non-trensgenic control long run and the DPSOB
control long and short runs showed no detectable hybridization bands. Plasmid PV-
GHBK11 mixed with DP50 short nm produced the expected ~1.9 Kb band which
correspands to the entire uidA coding region, Both the long and hort runs of evenmt
MONI15985 DNA also produced a 1.9 Xb band which corresponds to the expected
size of an intact uidA coding region. This result establishes thet event MON15985
containg the intact widd coding region, with no additional fragments detected.

DNA from the test and control substances was digested with BamH]I and SpAl
to release the entire sidA cassette (i.0. uldA coding region, the enhanced CaMV 358
promoter, and the NOS 3° polyadenylation sequence). The plasmid PV-GHBK11 was
digested with Pl and spiked into the DPSO short run samples after digestion (cxcept
far the NOS 3’ polyadenylation sequence probe blot in which the plasmid was
digested with BamHI and Sphl). This was done to show the gize of an intact full-
length uidA cassette,

The blot was probed with the fall langth uidA coding region. As expected, the
DP50 non-transgenic control long run and the DP30B comtrol long and short rons

»
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showed no detectable hybridization bands. Plasmid PV-GHBK11 mixed with DPS0

short run produced the expected 2.8 Kb band which corresponds to the entire uidA
cassctte, Both the MON15985 long and shost runs produced an approximately 2.5
Kb band, This result indicates that a portion of the uid4 cassette was not present. The
5" insert-to-plant junction, previously determined by genome walking, wes verified by
PCR analysis. It had been demonstrated previously that 284 bp of the 5* portion of
the transformation cassctie were delsiod. These resulté establish that the uidA cassetic
is missing spproximately 260 bp of the 5° promoter sequence snd 24 bp of polylinker
DNA derived from the multiple cloning site of the plasmid. Odall et al. (1985)
showsad that such a dajetion shonld not sffect accurate transcription ipitiation. No
additional partial uidA cassettes were detected with the uidA coding region probe.

The blot used ahove was stripped and re-probed with the full length enhanced
CaMYV 358 promoter. The DPS0 long run did not producs eny background bands.
Plasmid PV-GHBX 11 mixed with DP50 short run produced the sxpected size bands
at 1.5 and 2.8 Kb with no additional bands detected. The DPS0B long and short runs
produced five bands at approximately 4.3, 4.6, 5.0, 6.6, and 8.5 Kb. Since these bands
are present in both event MON15985 and thé DPSOB control they are considered
background bands associated with the cryJAc event. The MON1S98S long and short
nuns each produced two bands at approximately 2.5 end 1.0 Kb not preseat in the
DPS0 or the DPSUB lancs. The 2.5 Kb band corresponds to-the fragment predicied for
the uidA cassette. The 1.0 Kb band results from the enhanced CaMV 358 promoter
associated with the cassette encoding Cry2Ab. No extraneous promoters were
detected. '

The blot was probed with the full length NOS 3* polyndenylation sequence.
The DPS0 long run did not produce any detectable background bands. Plasmid PV-
GHBK11 mixed with DP50 short run produced the expected size bands at 3.8 and 2.2
Kb with no additional bands detected. The DP50B long and shoct ran produced one
band at approximately 1.2 Kb, Since this band is present in both event 15985 mnd the
DP50B control it is considered background nasociated with the cryJAc cvent. The
MON15985 long and short rons each produced two bands not present in the DP50 or
the DPSOB lanes at approximately 2.5 and 2.3 Kb. The 2.5 Kb band corresponds to
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" The blot was probed with the entire backbone sequence. The DPS0 long run showed

the fragment predicted for the widA cassette, The 2.3 Kb band results from NOS 3'
polyadenylation sequence associated with the cassette encoding Cry2Ab.
These resalts confirm that the sidA cossette is missing approximately 260 bp
of the 5’ end of the enhanced CaMV 35S promoter bat is otherwiso intact.
Genomic DNA isclated from event MON15985, DPS0B, DPS0 (non-transgenic
controf) end DPSO mixed with plasmid FV-GHBE11 DNA was digested with KpnL

33.21(S2211) 2@ ’

no detectable hybridization bands. Plasmid PY-GHBK11 mixed with DF50 DNA
produced one band at the expected size of 2.6 Kb for the entire backbone. The
DP50B long and short run produced a singie band at approximately 22 Kb. Since this
band is present in both event MON15985 and the DP50B control it is considered
background associated with the cryJAc event. The MON1598S long and short runs
contained the 22 Kb background band with no additional hybridization. This resuht
establishes that event MON15985 does not contai any detecteble plasmid backbone

sequencs.

PCR was performed on genomic DNA to confirm the insert-to-plant junction
mmusnttheS'mdB‘endsuﬂheMOﬁlﬂ!Shmt As expectsd, the non-
transgenic samples did not yield a PCR product when either the 5° or3” primer set
wag used. The DP50OB sample {cry/Ac control event) did not yleld products with
either primer pair, as expected. A differant event selected for expression of Cry2Ab,
MQON15813, also did not yield products when either primer set was used. The
MON15985 genomic DNA yielded the correct size products when 5° end vsing primer
pairs and 3' end primer pairs. ‘This PCR analysis corfirmed the 3° and 3° border
sequences of MON15985,

The insect protected cotton event MON15985 was produced by particls
acceleration technology using a Xpal DNA segment containing a cassette encoding
Cry2Ab snd UidA. The MON1598S event contains a single DNA insext located on a
9.3 Kb Scol fregment. This insert containy onc complete copy of the inserted cassette
which is missing approximately 260 bp at the 5'end of the enhanced CaMV 358
promoter driving expression of the UjdA coding sequence. PCR was used to verify
the 5° and 3" function sequences of the insert with the plent genome, as well as the
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intactness of the 5° and 3" ends of the insert. Event MON159835 does not contain apy
detectable plasmid backbons sequence resulting from the transformation event. Based
on the enzymes used in this study, the restriction pattem of the cry/Ac insert is not
changed by the insertion of the DNA inserted comprising the Cry2Ab coding

Thus, SEQ ID NO:14, SEQ ID NO:13. SEQ ID NO:16, SEQ ID NO:17, and

SEQ ID NO:18 and sequences comprising thcse sequences, are diagnostic for the
insertion which gave rise to cotton event MON1598S.




FOTFTS0" 90w£6209

202

38-21(52211)
What ks claimed lu:

1. An insect resistant cotion plant, or parts thereof, seed of said cotion plant having
been deposited with the American Type Cultitre Collection under sccession
pumber FTA-2516.
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ABSTRACT 203

The present invention provides cotton plants, cotton tissues, and cotton seeds that
inchuda the MON15985 event, which confers resistance to Lapidopteran insect dsmage. Also
provided are assays for detecting the presence of the MONIS98S event based on the DNA
sequence of the recombinant canstract inserted into the cotton gename that resulted in the

MON15985 ovent snd of genomic sequences flanking the insertion site.
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Figure 1
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SEQURNCE LISTING 4
2°?

<110> Momsanto Technology LLC Hubazr, Scott Robarts, Jamas Shappley.
Zacchary

<130> Cottom Evemt 15985 and Compositions and Methods for Detesction Thareof
«<130> )8-21[332211)

<140> June 11, 2001

<160> 236
«170> PatentIn version 1.0

<310> 1

«<111> 20

<3112> DNA

<2113> artificial seguance
<230>

<221> minac _feature

<332>» {l1)..(20)

<223> saguance comprising a junction betwean ingert DA and cotton chromosoms
<400> 1

gogtitotgy ttataatata 20

<310> 3

<i11l> 20

<212> DMA .

«213> artificial sequence

<230>

<221> misc_feature

<232> {1})..(20)

<213> sequeance camprising a junction hetwsan insert INA and cotton chromoscme
<400> 2

ettctetgect aagtggptoa a0

<210> 3

<211> 1104

<212> DMA

213> artificial sequence

<3220>

<221> miac_fasturs

<222> (1}..(31104)

<2213> coxpletely synthatic sequence

<400> 3
agtucacaaa acasasgcat catatgetga titatttatt catagatgpa getcaagtoa 50

tagttasata gcocgatact ttecteogetce Actatgaget attacagoat acattttagt

actacatact tnttcngtgn"ingcectea aapttguaga CAMRAQUACHY Qatcccogug 180
240

120

taccgagcte gmattoagge 'Etel:lanl:ct cattattcct ccatcaagag aagctoccacyg

ctgtcoacgn tgaaggttcc cteggtttca cogatctega toCACACTLEL gteggtetca 300

guuaagtact caagetectt ggtascatag cocaactggas gtgutgtgts gtcoctgtas 360

cctetgtiga actegraagy ptrotoacgt ctgoeatctg tgtagpatit ctectegtac 420
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acggaggeat
taggcaccte
ggatagactt
tegtguatgy
tagcetoctac
accagyacoy
cagctgaguc
aatgeggtan
acggacaact
atcatggega
tccacggact

ttgtcectec

<210> &

«<211> 30%
<212> DRA
<213>
<400> &

agtcagcagg
cygtactette
cttectogac
tcacgcaace
ctgyacagac
aacgetgate
cattgttgas
agntacgtce
caggcaagta
tgttggtgte
ctttogeecte

acttottete

ancggaagga
ctgattcaca
gcagttggag
ctoaccgtat
tctaaccrtet
gctetgttee
ftecaccgttc
ctcaagttce
agccteacga
ggcttgoaac

cttgtaancg

tges

Goasyplum hirsutum

aAgigygtca gLOUUOTgYc attggtittt

tatgattggg gtttotecttt ggtgtacate

tteatctett asatcgpota Aasaacaact

accoyugedy guduouugan tggaggeaat

accaagtarg ttattggttg atcgagtyggy

aacttgett

<210> 5

<211> 378
<212> DM
<213>
<220>
<321>
«<223>
<2123>»
<400>

misc_fenture
{1)..(374)
camplately synthetic sequence
L}

artificial sequance 4

L

gettegitgt
gtgtagtcgt
aacttaagct
cectecttgt
tgupacactt
teccacgteoea
trgatgacgs
tegangatoy
atgotgtges.
tgatcatatt

atgttagttt

r

aatetcaacy
aantgacctte
atgasanaaa
agaataggoy
naggaatcoa

aacctetgtt
tgcaagtaac
cgtegutgtt
aagoggtcac
cagcttceoa
eatgaccttt
ttectggoate
cagagttoac
cacgtttgtc
gugugttcac

cccattegayg

cgtcttgteyg
cctattgoat
gagtaggccc
acteatttat

atgttcaact

acggetagtg
autgtigtey
gttctcgate
acggagaaty
ctoaggeaca

cacattecag-

gtacaaggag
accaggoatc
tgogacatgy
gancaasgea

tttotcacgt

catatactet
tgtctgaatt
actecatcegt
atatatatas

ctgogtriga

cccotcanat gtcoaatagpt gogoeccenon tctgtcagoca ctotgoccet caagtgtcaa

ggatcgogec ccicatctgt cagtagtege gocectcaag tgteaatact goaggpeact

tatccocoagy ctigtcocaca tcatctytey gaaactogog tanasteagy cgttttegec

480
540
600
660
720
790
840
500
260
1020
1080

1io04

60
120
180
240
300

309

180
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gatttogcgag getggecage tccacgtoge cyggecgaaal cgagectgoe cctoatetge
caacgecgcy cogogtgagt cogoccotea agtgtcaacy tecgeeccte atctgtcagt
gagguecaag ttttcegega gutatceaca acgecggegy cogoggtate togeacacgg

Gttﬂﬂll‘-'m_ gtctetgg

«310> &

<211> 211

<212> DHA

<313> Gossypium hirsutvn

<400> 6
ttataatata cacatatata atttateact pratatrett goagagahca atcacgagpgo

attggocect coattttit:t ARRaassstt tgutcigata gnguskagal agaaAgassn
agasguatat tagtguccht tcaatggtgh aasmtcaaas aaspatctca tctaatgata

nacaAARtgt camacagtct gacagetcect g

<310> 7

<211> 26

«<212> DMA

<313> eaxtificial saguence

«<320>

<321> misc_feature -

<323> (1)..(28)

<3213> completely synthetic sagquance
<400> 7

gecaatgeect cgtgattgte ctetge

<310> B

<211> 26

<312> DMA

<213> artificial saquance

<2230>

<221> misc_feature

«322> ({1)..(26)

<2323> completely synthatic ssquence
<400> 8

gatttgogeg gotggccage tocacy .

«<310> 9 “
<311> 1549 =

<212> DONA

<213> artificlal seguanca

<220>

<221> misc_feature

<232> (1)..(378)

<223> NONS3I1l 3’ insert sequencea, coxpletaly syzthetic
<220>

240
300
50
378

60
120
le0
211
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«<2321> miac_feature
<222> (379)..158%9)
<423> NCM531 3’ and Goasypiuva hirsutum flapking sequence

<400> 3
ecccteaaat

pyatcgegee
catccceagg
gaticgegug
cancgecgey
gagygccaag
ctteguegge
agagaacaat
gasAlgRAMD

asatctcatt

«210> 10

grcaataggr
ccteatetgt
cttgtccaca
gctgyccage
ccgugtgagt
ttttcogoga
gkttoctggtt
CACgApgTAL
afhganuang
tastgatass

<2ll> 1411

<212> DEA

gcgecectea
cagtagtege
toatctgtagg
tccacgtege
cggecceeeca
ggtatcoaca
ataatataca
tgeceectee
sagaatatta

casaatgtca

<213> artificial ssguence

<220>

<221> miac_feature

<233>

{1f..(1104)

totgtcagea ctectgeccet caagtghtcoam

gecectoaag
gaaactcgog
cggcegaaat
agtgteaacy
ACgcogucoy
catatataat
atctrtttaa
atgaccttte

Ancagtctoh

<32)> coxpletely synthatic insert sequence

<220>

<2121> misc_featuxa

<123>

{11D5) .. (1141)

tgroaatace geagygeact

tasaatcagg cgttttcegee

cgagcctgec cotcatotgt

teoecpoecccte atctgteagt

ccgeggtgte
ttatcactgt

asdnaatttg

teogeacacgy
atattcttge

atctgatagm

SALIULgARA AAtCAAAARA

cagotecty

<1323> MONS31 5° end Gossypium hirsutum flanking sequsnce

<400> 10
agtacacans

tagttasata
actacatact
taccgagcte
ctgtcocacga
gusaagtact
cctoctgttga
acggagycat
taggcaccte
guatagattt

tegtogatgy

BCARARgOAt CATAtgEtgh tttattbatt catagatggm

geecgatact
cattcagtaa
guatceaggeo
tgaaggttes

casgctockt

actegrasgy

agtcageagy
cgtactette

cttcetogac

tcacgoaace

ttectagute
anagccotea
ctctagatet

cteggtttoa

actatgaget
Asattgaaga
cattattcet

cogatctega

pogtaacatap Ccaactggaa

gttoteacgt
ancggyasggs

ctgattcaca

ctwc'uak

gottcgtipt
gtgtagtegt

gcagttggay ascttaagct

ctcaccgtat

cecteetegt

attacageat
caanggmcgg
coatoangag
tcecacacttt
gtogtgtgta
tgtaggattt
ascctctget
tgcaagtanac
cgreggtgtc
asgcggccac

gotcasgten
acattttagt
getccceggy
sagctccacy
gzoggtetca
gtccotgtan
ctccteptac
acggcotagty
gotgtegtig
gtrtetegate

ncggagnaty

60
1ao
180
240
oo
360
420
480
540
589

&0
120
180
240
3oo
360
420
480
540
800
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tagectetac
accaggucag
cagctgaggc
aatgeggtas
acggacaact

atcatggega

-:thﬂﬂﬂlct

tegteaoctec

aacgegtete

attcoctatt
amaagagtag
gougactcat

ttcaatgttc

<310> 11
<211>
<312>
<213>
<220>»
<231>»
<232>
«<2323>
<220>
<d11>
<233>
«<223>
<220>
<221>
<3132>
<d33>
<220>
<d21>
<231>
<323»
«<400> 11

cttgtcatty gtgoagacag gttogugpeg tatggrctat pUDtOUtgut agagagaaag
taacagogaa atcttaggpt ggtccgagmn atgagattgt tahutce:gl tttaatgtge
tgagttoagt tgatgyagag gasaatgoea magatttgmg gigagaggac ttigtggate

ctggacagac
sacgctgatt
cattgttgaa
agatacgtoc
caggcangea
tgttggtate
ctttnyc?te
acttetterc
gtcgcatata
geatbgtety
gectacteat
ttatacatat

aattcegoyt

2267

ni.c_!dhtu:.
{1)..(361) .
Gossyplum birputum 5’ and genamic DMA seguence

misc_feature
{362)..(750)
5' end chloroplast ryalated DNA sequenca

minc_featura
{731} ..(1885)
5’ end Gossypium hirgutum vemmant DNA asguence

misc_feature
{1886}
5’ and ingperted INMA sequence

.. (3267)

tctaacctet tggpacactt
gttcrgtecc tccacgteca
gtcacegttc ttgatgacgt
ctoaagtlioc tcgaagatgy
agecctcacga atgetgtgca
ogcttgulnc'tgltclt-tt
cctgtaaacy atgtagtet
tgctaagtgg gtoagtouoy

cttttatgat taogggtitet

cagettceos
catgaccttt
ttctggocate
cagcgtteac
cacgtttgte
gugagttcacs
cccaticgag
tguecattggt

ctttgatgta

agttttcatc tcttaaatcyg goetaasasac

cCgtaccyug URAVOTTIUY
atmasccaag tatgttatty

ttgasacttg ¢

artificial sequence

goARtggagy

gttgatcgng

ctcaggcaca
cacatteocag
gtacaaggag
accagggate
tgegagepgtay
goacamagea
tttcteacpt
ttttanttre
cateaatgac
arctatghaa
anatagaata
tguganggaa

ctascattas acagaatcgt tctactasan oogteaaggg cagtggtggn agagatatct

ttasaasage tamggtaasa toctgggcsaa gttttaacgt ggcoccaggua aatasamaag
twactatagy goctagtqoyt agtcaacagg cocgugogygs aagtattcat tigaaatgoy

730
790
840
800
960
1030
lo80
1140
1200
1260
1320
13a0

1411

60
1a¢
180
240
oo
3&0
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tetattogia. Ctasceguta otutagugl ARCGTLELEE LPOMIFEUER SCORTTLAAT
ASCTALELLL ptagotooagy satgtttoag tttatgotec tacctattat cogratatac
cangaanget gtacggtota stgaggatac tasgsastat ttastomtgn gtgpouneag
CLOtEOtATT CUPPTECAtpy gtitotottg gotatabout m gagagutags
QOLtOMAPES ALRGUURALY GUOTTAtoAA CEOSORAALY TatSACLOOG CRgGesttec
sattgogutt atatbomtea ctytapgeat tgpottosag -n:-u.-' otoottoton
CUASMMROS AFLEROFTAL SEFAMYDRST LOLLCTASUD ELLLOCHTtE TOTLpMAARE
COLLBEEItE ROAGEAOtLE gUttatcats AELETEQUCA QUOAAOTEET URARAEOOLY
GoACHAgugT LOCCRLOANU stigetttgn otaguputiag ttottCamgt gotaagtoas
CoatotCyon SALLQACEAT SMAECEOSAE AQULLtORgC sagtasgpcs toottoatta
trttggtige ttotetttam tramtgaegt vgottgttiy cacctggean acetgusccy
toottoatos SEUROCLLAy atatgytatt pagtgotcto tguotscoog toatctitog
MRtEgUtyto tERttougty CADDOgOOLE AgtLEOAMGRL PCopEapttl- guatagtaba
ScpFUActag LLytOtLOng PJUtOAtAtta OtALgteong topatataat shtooatepgw
CLtCEURLos ACOALLKNA GUUOGLEOOE OOtAgTAStg LGALQEMTOC SAROPURLLG
GEALOOCLE CRggosasat gUatopaga QUCALAMDAT tgWtaloogu ANMEARGLY
tggacegets gUtootptay CLECQUENE FUSLSULOAC JRtERIUSty DOtatoctos
Apgttioncec OCASOLASON TOCAAQTOLA ROCARGOLE LACCOOUADR TOUCAOOLAL
tacosttage togactguaa ptytaggtis LgtteguoAp qytammtosg gutsttonoy
Ftytpitagh CUETACTALY gtootittof DUUAPPCyRS BATGETLIFTL BEARRLOODE
oattctagat oattrigtan psgeazgtea aghgTtgudt saiogipaps stopaatonso
LEEOPRAMLE SEMEEALESTt Cactsagtit CAmLFtLEta CLPUOALHOPT MPEEBLPEET
LEARtARSgY GLEJRAQROE LEBALGEONA ULAUGLAA mgeattttct ttotttoaty
LEQOCAOALE LOATOCECEA GEUETtLoghd SALTELCLGAR AUACASLgTt SUAAgRALLS
tguttcangt gttptttang atosaassgt goatpootss ctastantis tosgeascea
atastgcast gagtostatc totatasagg gtaatatecy ot cogattoont
tQUOCAETEE COtQUOROLE LALLULIRAQ ALAGLEURAR AGUMMGNTY OLCOCACEAR
CYOCALOATT QUMMLEAME BampyToatc ottouaguty umtn:;- osagtggtooo
SRAJRtOEED CONOACOCAD SEPTNFOALS OLOUANMAS AMBOSELOO RAGORODECE
tOMMASOMAS TCENMCEGREA touttotoc Achgutytan FROALENOQO SERAtOOCAL
TALOLLCgE AAQROOOttc OLOtatatSA gUASgLtost LECALZttggm: QUgEUEORODT

</

434
480
540
00
§50
T20
™o
[ [0

260
100
1080
1140
1ao00

2100

2160,
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ne

-MWMIMWM

<3lt» 13

<213» 1361

<2l>» D

<11)» ayrifigial sequence
<220

«121> misc _featura

<222 {1)..(349)

«22% 1' evd insezrt seguance
<220

«221>» wmisc_feature

<222> {§74)..{1381)
«I23> 3+ ead iCoapypiws hirsutes chromoscmal seguencs

<220

<13]> miso _featuxw

«212> (390)..I(61%)

«223» 3’ gnd Gosmypivm hirgutun rewpsant DTMA SeqREROS

xﬂ: tatogoogor gtactgatay gegototget coocatggem attocoputo
gttosanont ttggoastan agttictias gutignatos tattgoopgt ottgopstem
tEAtoutatsa AtCrotytty asttaopits SgCRtgtaat BAttadcaty tastgcaige
OQECALLLAL DRMEtOUGEt tEtATgatta gRgtoecoUA Sttatacatt tastacyoom
LAgEARAORA BALACIGUEC GERABMOCAQY ATAEAELRTtG QUpogupEtd toRtotatgt
CACtaguCop QOPEtAtOOC CHIURCONOS FOLCLAGUAd LASTUNMTOL goactgasat
OOOATOCEET CAQOASMMTE GEAMStEALA SASTEABACE Bagtftacts OULACORRAR
ORLESACOCRS DAgUtONpDE TAROMUOL: COUGCARODS CRALRDCEOS CACARLORAE
GOACEOOALE TOSCOUADOT LELOOLQACH (MARCOGACE CRREORAQRY AtUARARAQY
EGGOOROEA TAGRASQRAJ AAJMGRALY GUORCCEOLE CORAAOLAOR tttoutARO
GTAttagoaa GOCTOCACOR CUUAtAMARA CLOGRORAOC MAGMIONACE CAOCLAGCOL
satasangts gopytiottg gtactengoc COMMBOUSADT (MERALYTOE anrtgegtgn
gttogpotte tEtaabbtaR CESMACTOAL ARATARgEAR Qustpttpoc astbttgtgt
FUCASPRCT JROBAJAGET CLoglogoRs CoTAQRAAg SOStLASARG tgosgasaty
guctogdtty tioRaEAtoy GUCLTLAASE GRGUATUTL tyStgpEoOs guatagages
MRROUARCAD ECTORGELLE tgatottoot tattotooot caactattge &lé&tt:ﬂ.
FUESAtONty GUetagoegy QUELCULL Etaggtgtt tcmagecat gestyttamt
cattitaats ogectigtgn tgucostant geguiggepy cCtytactgas ppatguagts
ttggutooaa ataggoetto guoAtgttty atshpactot tagttwosss attcttagta
SROFUAtOOR CARQOTLAtS tttagatgtt ALLLECAEOR CALOTALASE totttoagot

138

780
o
900
[ ]

1080

2}l

"=
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actgectots gtatcasgty atactttoag

acaatacagt gttatatctc tttctatate

ttaaagccat attgtttott tegtagectc

<310> 13

«211> 1050

<212> ©DHA
<213>
<400> 13

Gogsyplium hirsutum

teagtatatt
aggaztguct
agaagcascc

cttgteattyg gtgoagacag gttegugauag tatgyeotat

tascagegaa
tgagttcagt
ctancattan
ttasaanage
gwactatagg
cepttgttoy
ttaatttaat
acangugott
teaggatcgy
ctocaghttte
totageagoy
gactegogat

atcctagpgt
tyatggagay
acagaatcgt
taaggtasan
gectagtagt
tactaaggct
taanctgaas
tcgaccoaac
gotttaangy
gatcttectt

gatogguttt

gutccgagun
ganaatggca
tetactaaaa
tctgggcasa
agtcaacagg
caaagcoaagg
RAtARQARAQ

ctagagasga

atgagattgt
sagatttgag
gougtaagog
gttttaacgt
ccagocogge
assatgtcta

gatgttgcea
cattaasact

Aguatggttt- gatgyaceag

attcteecte

taggtgttet

aactattgat

tcaagycatg

guccataaty agatgpagge tgtactgaagy

tagpeattcg acatgtttga taasactett agttacanas

aaggttatetr
tatcaagtga
ttatatettt

ttgtttektt

<210> 14

<2i1> 120

<213> IRIA
<213>
<220>
<231>
<223>
223>
<400> 14

ttagatgtta
tactcteagt
ttctatatoa

cgtagcetca

misc_feature
{1y..(20) °
5’ event end cotton genoma seguence flanking chloroplast related ssquance

ttttcatcac
cagtatatte
ggaatgactt

JAAQCRACCA

artificial sequence

atctatsact
gtottgeage
cangateggt

cgtottgeag
teamgatcogy

FegtoTtoat
taagtcctga
gugngaggat
tagtgytgoa
gecccaggoy
apgtattcat
aatgagtgag
attttgtgty
geagaactoy
sabagagaca
tttgctttoy
actgttacte
gatgangtat
ttettagtan
ctttoRgets
actgttatca

tasgaacttt

cactgttatc

traagaackt

ATRZMrARRY
ttcaatgrge
tttgtpgata
agagatattt
aatasssaag
ttganatgug
ttgggetttt
scasggacyy
getcgotigt
anccaataca
gtaatpatey
attttaatce
tgwltccal;
ACgRALCCAL
ctgeektoty
caatacagtyg
taaagceata

5
o

1280

1320

1361

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
860

1020
1050

AL
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3

20

tguaatgggt ttattcgtat

<210>
<211>
«<212»
213>
<320>
<d1l>
<3222>
<233>

<400>

15
a0
DNA
artificial sequence

misc_feAture

{1)..{20)
5’ gnd chlorvplast related sequonce adjacent to 5’ end cotton genocma

15 )
20

acgmaggagt tottttagge

<310>
<d1i>
<212»
<213>»
<220>
<221
<222>
<223>
<400>

8

10

A

artificial seguance

misc_feature

{1}..(20)
5’ snd cotton genamic rammant sequance adjacant to 5’ end insart sequence

is
ao

atatcl.ctat asagggtast

<210:-
«211>
<213>
<213>
«220>
<321>
<222>
«233>»
<400>»

17
a0 - .
A !
artificial segquence
misc_feacure
{1) .. (20}
3’ end insert sequance at FOB3’ afljacemt to 3’ and cotton genomic
17
20

ctagtggutc tgcactguan

<210>
<311
<212
<213>»
<220>
<d21>
<322>
<«233>

«<400>

18

20

A

artificial saguencs

misc_feacurs

(1)..(20)
i’ snd cotton genomic reammant ssguesnce adjacent to 3’ emnd unnn_’:un
hirsutum chromosome Sequance .,
18
%o

canagtaggg gttgttggca

<210»
«211>
<212>

1%
sl
DNA
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<213> OGossypium hirsutum
<400> 19

cttgtecatty gtocagschy pticogymg tatggectat gostoutgyt agagagasag

tascRgcgaa atcttaggot gytccgngaa atgagattgt taagtcctpa tttamtgtge
tgagtteagt tgmtggageg gamaatggces asgutttgag gggagaggat tttgtggate
ctaacattan acagaatcgt tctactamsa gugutaagoy tagtgutogem agugatattt

ttaaaspagc tasggtasss tctgggcana gttttancgt QUCCCEgRY AACAARBAAL

gUactacagy goctagtout AJECARCARY CCOUTTIUPR angtactcat tLgARatoud

-

t

<210> 20

<211> 389

«<3l13> DRA

<213> unidancified plant

<230>

«221> misc_feature

<3222> (1}..(389)

<323>
chromosome Sequencs

<400>» 20

ttattcgtat tancagctac tctaggagga atgttittat

actatctttg tagotccagam atgtttcagt ttatgutect
sagassgatg tacggtciaa tgaggetact acgasatatt
tcttctattc tgptteatpy ttbtctotitgg ctatatggtt
cttcaagasa tagtgaatgy tcttatcaat acacaaatgt
attgogetta tattcateac tgtaggastt gggttcaaga

caatggactc ctgucgtata cgmaggagt

«<310> 21

<all> 1135

<212> ImA

«<213> Gossypium hirsutum

<400> 21

tettttagge ttttgeattt tgtcgaaaat tottatttte
attattgaca goccaactgit ganaatgutyg coacgagmge
ctagggatag ttotttasgt gotmagtean tcoatottgom
aggtttcage aagtaagycc tectteatta tttitggttge
tgocttgttty cacctgpgeaa acatgeaccg CLtctteatca

gagtgetcte tgactgocog toatctttog aattgptgte

10

geggtgetana cgatttaata
acctattatc tggatatacc

tcatgyy tggoucaage
c.ntem apagatcpag
ataacteceec aggaatttea

ttteccoage coctteteat

acaggactttc gottatcata
tcccatcage attgatttgg
sattgaceat asatctcaac
ttetttttea ttaatgatgt
tgeacctigy atatggtett

tgattgagty cacccgecta

&0
120
180
240
o0
360

6L

60
120
180
240
iao
60

60
120
180
40
3oo

chloroplast related DA sequanocs adjacent to 5’ flanking Sossypium hirsubtum

Ny

4
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agttcesagut
ctatgteety
cctagoactg
goctatmagat
gyatgatcac
accagaggty
tgttggacag
gycapycgaa
agegutguct
tcatgtttta
gttagcgtaa
tatctttcaa

goatgectas

<210> 23
<211> 382
«212> DNA

geogpagret
tocgatataat
tgatgggtce
tggteaccge
gatgacectg
taccogeaga
gutagatcag
aatgeetget
aztcgagaga
tgceatgegt
agcactoett
acatactget

ctastactta

gastagtata acgggactag ttgtetigag getcatatta

catcocatggg cttegeatec accatctgoaa

aaAcgcaang gtgatccctt taggccaaat

asgaaaagtyg
cctatectec
wyggcacctat
ggtgttcacy
atasatgegy
atcgantocac
agccatgtte
ttetctenty

sgasgantta

toagaaacan

«213> arcificial seguancs

<220>

<331> misc_feature

<222> (1)..(382)

<313> complately synthesized 5’
promotar ssquance

<400> 22

aaagggtaat atccggaaac ctcctcggat tcoattgocc agotatctgt cactbtattyg

Couagatagt goasaaggma gptgyctoct acaaatgoca tcattgegat asaggaasgg

tggatcgata ggcoctgtag
aagtttcacc ccaactaaca
taccattaga tcgactgeaa
gtacggtaga ctttactaty
cactceagat cattttgtac
ttacgaaasa agattattgt
Ctaxtaangy gtigangact
ttggcacatt tgatgoecta
tgattoacgt gttgtitaag

atantgraat gagtcatate

end insert sequence correspouding to #3158

gucccaacca
TEntpyagac
ttgatgatog
tcoaagtgoa
ptgtaggtaa
gtectttteg
gagmatgrec
tactasgttit
tgaatgacas
tgtcetegete
atcaasaagt
tctat

ccatcgttgn agatgectet googacagty gtcooecaaaga tgyeococca ccoacgagom
gektegtona nnngunr.- gttocascca cgtottcass gosagtggat tgatatgats
tctceactge cgtaagggat gecgoacaat ccocactatce thogoaagae octtocteta

tataaggaag ttcatttoat ttggngagga cacgotgaca agotgactet agoagatctco

catggtocegt cetgtagaan cg

410> 23

<211> 349

<212> DNA

«<21)> Agrobaterivns tumefaciens

<400> 23

ccAactaaca totogooget Jtactgatag gagotctgat coccatgupa attcccogate

420
440
540
600
660
720
mo
840
900
960
1020
1080
1125

60
120
180
240
300
iso

a2
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FOTT9q

gttcanacat ttggcaatas agtttcottaa

ttatcatata attictgitg asctacgtta

cgttatttat gagatgggtt tttatgatta

tageasancan aatatagcgc gcsasctagy

tactagatog gggatatcoe cggogcugges

<310> 24

<211> 2334
<212> DaA
<113>»
<400> 234

Gossypivm hirsutum

tgcaotgmaa toccatccat ttagoaacct

Cettatcasa acatasacca agagatgagg

ctataatcaa agcatgogat gtcacgaacq

gattananag goAQACCAcCt atagasagas

atttgatanc cgtattagoa aggetcooacc

tcagttacoc tgatcamagt agpy

210> 25
<211>» §88
«<212> DNA
<213>
<400> a5
gttgttggta

aatttaatta
asguggettte
agymtogges
cagattttga
tagcanggya
cttgegatogn
ggeattegac
guttacetre
toaagtgata
atatcttttt

gtttctitcg

ctaaggctea
sactgaaasa
gUSCCARCSE
tttanngyag
tettecttat
togggttita
ccataatgag
atgcttguta
agatcgttatt
cttteagtoa
ctatatcagg

tagcctcaga

Gossypium hirsutuwm

aagcaaggea
toageangga
agugiagacs
astggttega
tcteccteaa
ggtgteteee
atggagactyg
aapctcttag
Lteateacat
gtatattegt
aatgeacteca

agcaacca

gattgartee
agcacgtaat
gagteccegen
atasattace

gctctagaac

taaasgtaat
ataacagcgt:
ELttectghas
gaaagagant

attgataaas

aatgtcotaan
tgttgoccaat,
ttaaanctge
tggaccagan
ctactgattt
aaggcatgac
tactgaagga
ttacaanatt
ctataattet
cttgoageac
agatcggtta

12

tgttgooggt
aAttancatg
attatacatt
gegogegaty
tagtguatc

aaacttaaac
togyccascc
gucaAtcgac
cggcaccact

actCgacaac

tgrtteogsyt
tgttactcat
tgnagtattg
cttagtaanc
ttcagctact
tgttatcaca

agaactttta

cttgcgatys
taatgcatgn
taatacgegn

teatccatgt

taagtgtact

ccaataccac

gogetttect
aAggacggac
tegotigtte
ccaatacact
aatgatogtg
Cttaatacga
gatccaanta
gastechtah
goctetigta
atacagtgtt
aagccatatk

130
1sa
240
3a0
349

&0
120
180
240
300

60
120
i8¢
as0
3oo
360
420
48D
340
600
660
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-

a20s-

Y

<210>
<311>
<212>
<213>
<220>
«221>

" <223>

<223>
<400>

26

19

A

artificial ssquance
misc_feature
{1)..(19)

conplately mymthenixed
a6

gtggcccagy ggaataaan

<210>
<al1l>
<213>
<213>
<320>
<221>
<323>
<223>
<400>

27

23

A

arcificial sequence

misc_feature
(1)..(23).

completaly synthasizad
a7

ttgcgaagge Cagtgggalbt gty

<310>
<211>
<312>
<213>
<220>
<331>
<222»>
<223>
<400>

F1

a4

R

artificial sequance

ninc_feature

{1}..{24)

completaly synthesized
as

taatacgcecga tagsaascas sata

<210>
<211>
<213>
<3213>
<230>
<231>
«232>
<223>»
<400>

as
a4
INA
artificial sequence

nisc_Eesture

(1) ..{24)

completealy synthasized
29

ctaaancceg atccoccctgot acac

<210>
<211
<213>
<213>
<220>
<221>
<223>

30

24

ONA

artificial sequence
misc_feature
{1)..027)

13

19

24

24
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<213>
<400>

conpleately synthasized
a0

gactgaatgc ccoacaggeeg togagtt

<210>
<21l>
<312>
<2135
<3120>
<321>
<422>
<223>
<400>

al

24

ONA

artificial sequencs
mimc_feature
{1)..(2&)

complately synthasized
k] -

cctgaactct ggoacceagt togaoc

<210>
«<211>
<213>
<213>
<3120>
<221>
<222>

« <233>

~

.

b Y

<400>

32

24

LA

artificial asquence
misc_featurs
(1)..{31)

coupletely synthesized
32

ggtttctaca ggacguacch tggagatetyg ¢

<210>
’<211>
<212>
<213>
<220>
<121>
<222>
<223>
<400>

33

ad

mA

artificial seguence

misc_faature

{(1)y..(31)

campletely synthesised
k k)

ccanctoaca totcgocger ghactgatag g

<210>
<21l>»
<dla>
<213>
-<230>
«<221>
<222>
<213>
<400>

34

ad

DA

artificisal sequence

miac_featurs

{a).. 119}

caompletely synthesized
34

tggttgette tgaggetac

<210>
<211>
<213>
<213>
<220>
<221>
<2324>
<223 ¢
<400>

s
24
DA
srtificial sequence

misc_feature

{1)..(31)

completely synthesized
35

14

a7

3

i1

19

FIe
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ctrgrtcattg gtgeagncag gttc

<210>
<211>
<213>
<213>
<220>
«<221>
<3222>
<221>
<400>

36

24

DA

axtificial sequeance

miac_featura
t1)..{24)

cdmpletely synthesized
k{1

gottocaceat ctoctocaaktc Cacg

15

119

24

a4
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A TODO AQUEL A QUIEN CONCIERNA LO PRESENTE

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS
Oficina de Patentes y Marcas de los Estados Unidos

11 de junio de 2002

I.:A PRESENTE ES PARA CERTIFICAR QUE ADJUNTA A LA MISMA HAY
UNA COPIA FIEL DE LOS REGISTROS DE LA OFICINA DE PATENTES Y
MARCAS DE LOS ESTADOS UNIDOS DE L.OS DOCUMENTOS DE LA
SOLICITUD DE PATENTE IDENTIFICADA EN LO QUE SIGUE, QUE
CUMPLEN LOS REQUISITOS PARA OTORGARLE UNA FECHA DE
PRESENTACION BAJO 35 USC 111.

NUMERO DE SOLICITUD; ~ 6U/297,406
FECHA DE PRESENTACION; 11 de junio de 2001

Por la Autoridad del
COMISARIO DE PATENTES Y MARCAS

P. SWAIN
Oficlal certificador

22°



Lo que se reivindica es:

Una planta de algodén resistente a insectos, o partes
de la misma, semilla de dicha planta de algodén, la
cual ha sido depositada con la Coleccién Americana de

Cultivos Tipo bajo el nfimero de acceso PTA-2516.

COLO 12746-801-002-1

MRE
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Apostille

(Convention de La Haye du 5 octobre 1961)

¢,
1. Country: United States of Arherica

This phblic document
2. has been signed by MI.CHELLE LUDWIG

3. acting in the capacity of ___NOTARY PUBLIC
4. bears the seal/stamp of __MICHELLE LUDWIG-NOTARY PUBLIC-STATE OF MISSOURI

Certified
5. at Jefferson City, Missouri
6. the 1Tt day of JULY 2002
7. by Matt Blunt, Secretary of State, State of Missouri
8. No. 76728
9. Seal/Stamp _ 10. Signature:
Camm. 48 {12-2000) o
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Apostille

(Convention de La Haye du 5 octobre 1961)

. Country: United States of America

This public document
has been signed by NORMA R. POPE

acting in the capacity of __ NOTARY PUBLIC
bears the seallstamp of NORMA R. POPE-NOTARY PUBLIC-STATE OF MISSOURI

Certifled

at Jefferson City, Missouri
the 17th. day of JULY , 2002

by Matt Blunt, Secretary of State, State of Missouri
No. 707268

Seal/Stamp 10. Signature:

R

Comm. 48 (12-2000)



o MOBT:232-C0 38-21(52211)A &0

., "CAVELIER 356 2%
; ABOGADOS
ST,
CESION ASSIGNMENT
Yo, (anattros) abeju firmade (3} I (wra), the andersigned

Scow A. Huber, Junes K- Robenis, Zachyry W. Shappley, y Sexn
Doberty,

domiciiedo(s} en 481 Hidden Puth, Ape. D, Creve Coaur, MO 57141,
15422 Clower Ridge Drx., Chesiurfleld, MO 63017, 3997 Waterfeed Cove
South, Collisyville, TN 30017 y 1446 Rumikin, Richmond Heighm, MO
63117, Ratadon Unidos de Amirica, respectvamte,

declen{mnns) bajo jursmnis ser dnicols) y verdaderas) imventar(cs) de
W inveacide:

PLANTA EVEKTD DE ALGODON MON13$25 ¥ COMPOSICIGNES
¥ METUDOS PARA DETECCKIN DEL MISMO

dethoro{umes) arl misme que oedo(emos) y wensBero(erimes). oin
Umitacién, 3 Ssver de In sociedad MONSANTO TRCHNOLOGY LLC

constitids y mictenis d¢ confonmided con les leyen del extado de
Delxwwre, Estados Ukidos de America

domiclliads en 200 Nerth Lindbeegh Bosleward, St Lowis, Missowri
63167, Estades Unidos dc América.

todoy los dercchos inherentes a dicha Invencidn y gue I citsds Compaili
queda facalouds pers soliciter oo . Domioe by pxbeme de mvercién
correspondienty an ln Rapelblizs de Colombin.

Scou A, Hubm, Junes K Roboriz, Znckary W. Shuppley, sgd Saan
Deharty,

of 68] Hiddea Path, Apt D, Creve Caer, MO 3141, 15422 Clover
Ridge Dr, Chamrficdd, MO 63017, 3997 Wanifive Cove Souh,
Callierville, TN 38017 and 1446 Ramiin, Richmond Heights, MO 63117,
Unimd Sraees of Americs, rpectivaly,

smate(c) uader cath 10 e sole and vus inventre(s) of the lnwantion:

COTTON EVENT MON15MS AND COMPOSITIONS AND
MHTHODS FOR DETECTION THERECF

aute us wall, that arsign, without rescrvations or Enxitstions in fiivour of
MONSANTO TECHNOLOGY LLC

8 carportion constittcd wnd existing in confermity with dee tows of the
stete of Delrware, Uniterd States of Anrios

dorniciiad in 0D Norrh Lindbergh Boulavard, 8t. Louis, Missouri 61167,
United Statcy of America

all righty inhevent to sxid nvention d ther % abeve mamtionad
vompeny bereby is ensbled lo apply, i i neow, for the correspending
patery applicxtion, in the Republic of Colombin

Dado y Srrmdo by’ Given sod sigaed this

o/in

X

A e cholor

- Scotsii:’T‘ Huper
PIEVEY A~ Lqulq‘mv
P pae—
Dennlis R. Hoerner, Jr.

President & Intellectual Propérty
Counsel



STATE OF MISSOURI §
§ ss.
COUNTY OF ST. LOUIS §

RE ME, the undersigned authority, on this o% -:-—4 day of
2002, personally appeared Dennis R. Hoemer, Jr., known to
m e person whose name is subscribed to the foregoing instrument on behalf

of Monsanto Technology LLC, and acknowledged to me that he is authorized to
validly sign alone such an assignment on behalf of said company.

i
L

H: S99 INKOI.DOC)



AUTENTICACION NOTARIAL (INDIVIDUO)

A _QY dise del e e qua-a
200 g2, wnis ), Notarie Pihlico da * “

compurscld{eroa) perataalommie

% NOTARIAL AUTHENTICATION (TN DIVIDUAL)

ﬂ-"-_df—”—mar Jung,  mR
un-,m-,m-r_é_ ; Cgab(

personally appearsd

s quim(ts) doy f de comocer y me consm qre ea(soa) ia(s) parsonals)
firammte(s) del decumentn qus freceds, ¥ quien{es) tiane(n) capucidad
legsl parn oorgario.

© s knowa, md kngwn 10 0 1 be the perzan(s) Who exeented thar
furnpoing document, end who has (heve) lagal capachy ™ sxecrre it

APOSTILLE
{Canveation de La Hays du 5 octobre 1961)
1 Country: -
This public document
2. hesbeenmignedby........cccociiiimnri e s
k| acting inthe capiiclty of .........cccoieeicniiiimecccremecnerammnrannes
4 bemrstheseal/atmmp of ........ cccovem e e
Certified
[ T * 2 [,
S - U
T . TS
9. Sealstamp 10. Signature




TRADUCCION OFICIAL No 09.08/02d realizada por Diego Vargas,
Traductor Oficial, Resoluci6n No. 0001 de 1999 del Ministerio de
Justicia y registrado ante el Ministerio de Relaciones Exteriores

de Colombia.

A continuacibn se traducen los sellos y legalizaciones de un
documento de Cesifn escrito en inglés y espafiol por medic del cual
S8cott A. EHuber, James K. Roberts, Zachary W. Shappley y Sean
Doherty, domiciliados en el 681 Hidden Path, Apt. D, Creve Coeur,
MO 63141, 15422 Clover Ridge Dr., Chesterfield, MO 63017, 3597
Waterford Cove 8South, Collierville, TN 38017 y 1446 Rankin,
Richmond Heights, MO 63117, Estados Unidos de América,
respectivamente, declaran bajo juramento ser fnicos y verdaderos
inventores de la invencidn:

PLANTA EVENTO DE ALGODON MON15985 Y COMPOSICIONES Y METODOS PARA
DETECCISN DEL MISMO

y asi mismo declaran que ceden y transfieren, sin limitacién, a
favor de la sociedad MONSANTO TECHNOLOGY LLC constituida vy
existente de conformidad con las leyes del Estado de Delaware,
Estados Unidos de América, y domiciliada en el 800 North Lindbergh
Boulevard, St. Louis, Missouri 63167, Estados Unidos de América
todos los derechos inherentes a dicha invencién y que dicha
compaiiia queda facultada para solicitar en su nombre la patente de

invencifn correspondiente en la Repiiblica de Colombia.

Dado y firmado hoy

en

Firma Ilegible 6/29/02

N

27



Firma Firma
Scott A. Huber

Firma Ilegible 2 de julio de 2002
Firma Firma

Dennis R. Hoerner, Jr.

Presidente y Asesor de Propiedad Intelectual

AUTENTICACION NOTARIAL (INDIVIDUO) del 24 de junio de 2002 expedida
por Notario Piblico del Estado de Missouri en donde se autentica la
firma anterior de Scott A. Huber.

Notario Piblico Firma Ilegible

Sello:

MICHELLE LUDWNIG
Condado de San Louis
Mf Comigién Vance 13 de Julio de 2005

Aparece formeato de Apostille sin diligenciar

Apostilla

(Convention de La Haye du 5 octubre 1961)

1. Pais: Estados Unidos de América
Este documento pilblico

2. ha sido firmado por MICHELLE LUDWIG

3. actuando en capacidad de NOTARIO POBLICD

4. lleva el sello/estampilla de MICHELIE LUDWIG - NOTARIO PUBLICO -ESTADO

DE MISSOURI

Certificado

5. En Jefferson City, Missouri

6. El 17 de JULIO de 2002




7. por Matt Blunt, Secretario de Estado, Estado de Missouri

Lo A Ve
/ DIEGO F. VARGAS Z.
8. No. 76728 TRADUCTOR E INTERPRETE OFICIAL
ESPAROL - INGLES - INGLES - ESPAROL
RES. 0001 DE ENERO 4 DE 1999
MINISTERIO DE JUSTICIA

9. Sello/estampilla: 10. Firma
oot TRy,
& (3 A
L) * .
o L
3 £
- [- ]
g - Watt {lunt
¥ipgout
. M 3
ESTADO DE MISSOURI § P ‘e
§ B8. S > 3
CONDADO DE SAN LOUIS 5 oA e
'Y e ..-';
' £ .3

ANTE Mf, 1la autoridad suscrita, hoy 2 de jullo de

24

2002,

personalmente comparecid Dennis R. Hoerner Jr., quien conozco ser

la persona cuyo nombre se suscribe en el anterior _:_i,nstrul_.nento a

<

nombre de Monsanto Technology LLC, y reconocid ante :‘;ﬁ-"i que €1 esta
., P | -

O .
debidamente autorizado a firmar solo dicha cesifn:-a ngpbre de dicha

compafiia. o

Teript
h'-‘l

[ 9
-

Firma Ilegible

L]
-

Notario

“SELLO NOTARIAL"
Norma R. Popa, Notarilo Piblico
Condado de San Louis, Esptado de Missouri
M1 Comisién Vence 4/10/2005

Ap stilla

{Convention de La Haye du 5 octubre 1961)
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1. Pais: Estados Unidos de América
Este documento puUblico

2. ha sido firmado por NORMA R. POPE

3. actuando en capacidad de NOTARTO FHLICOD

4. lleva el sello/estanp:l.lla de NORMA A. POPE - NOTARIO PGBLICOD -ESTADO DE

e o F e
- L ) .

MissoRs T

Certificado
5. En Jeff.ersox'l.C:Lty, Missouri : A7
\\ -t . »
6. ElL__17  ae - - guLto | aé 3002 Po.,
. ] o R - g
7" ":pa;._!;!;ltt Blunt, Secretario de Estado, Estado de Missodril < :

/ Ll . ; L3} - -’.
. - - - -

8 :""':r- .N.o_' mt ta Werat -16726 .-

. L. 3
9. Sello/estampilla: 10. Firma

.‘ellﬂnb

\ -

o 0; T Y

Q e S

- > >

: s Wett Blnt.
¥igg0ut

Es traduccién fiel y completa de la cual se deja copia en esta

oficina para su confrontacién.

DVZ//ID-3590/WPCL002G/COLO 12746-807-002-1

’D FEDF. VA'{GAS z.

TRADUCT OR E INTERPRETE OFICIAL
ESPANOL - INGLES — INGLES - ESPAROL
RES. 0001 DE ENERO 4 DE 1999
MINISTERIO DE JUSTICIA
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Apostille 2

(Convention de La Haye du 5 octobre 1961)

1. Country: United States of America
This public document '
2. has been signed by MICHELLE LUDWIG

3. acting in the capacity of __NOTARY PUBLIC

4. bears the seallstamp of MICHELLE LUDWIG-NOTARY PUBLIC-STATE OF MISSOURI

Certifled
5. at Jefferson City, Missouri
6. the 17th. day of JULY 2002
7. by Matt Blunt,-Secretary of State, State of Missouri
8. No. 78727
8. Seal/Stamp 10. Signature:

I MR

Comm. 48 (12-2000)



Apostille

{Convention de La Haye du 5 octobre 1961)

1. Country: United States of America

This public document

2. has been signed by NORMA R. POPE

3. acting in the capacity of _._NOTARY PUBLIC

Certifled
5. at Jefferson City, Missouri
6. the 17th. day of JULY 2002
7. by Matt Blunt, Secretary of State, State of Missouri
8. No. 76724
9. Seal/Stamp 10. Signature:
Cormm, 48 (12-2000) _ o T

2%
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"CAVELIER

356
ABOGADOS
EDIFIC1O 81910
CARRERA 48 I 7235
CESION ASSIGNMENT
Yo, (noastres) abuje Srads (1) 1 (ws), the mdcmiged

Seou A Huber, Jamey K Robers, Zachary W. Sheppicy, y San
Dehany,

dorpicilisdo(s) e €31 Milden Puth, Agt. D, Creve Coour, MO B2141,
13422 Clover Ridge De., Chostarfield. MO 63017, 3597 Watcrfod Cove
South, Callierviie, TN 30017 y 1446 Raskin, Rishumend Helghng, MO
63117, Bataddon Unidos do Américs, respectivements,

declarn{gmos) bajo Jermmease ser inico(s) y verdadaros) isveor{cd) de
I invencide:

PLANTA EVENTO DE ALGODON MON15983 Y COMPOSICIONES
¥ METODOS PARA DETECCIIN DEL MISMO

dechrro(aman) ael mimme qm cedo(emoe) y tensfevo(erimad). #ln
lmitwise, » fivoy de Ia socledad  MONSANTO TRCHNOLOGY LLC

ronstitide y exigteol de confrmided con las leyes dal aytado de
Delnwars, Estados Unidon de Amicia

domiefliada en 500 Nexth Lindhergh Boulcvand, St Lovie. Missoar!
63167, Estados Unidos de Amirica

todou los derechos inherentes n dicha invencise y goe La citads Corppalila
quedn farultads, par soliclr e yu nombre la pateme de Evencidn
comespendiente en 1a Repiblics de Colombia.

Dado y firmedo hoy! Given end sigasd this__

Soxx A. Hube, Junc K. Robarts, Zachary W. Shappley, wd Sesn
Deharty,

of 611 Hidden Tuth, Apt D, Creve Coem, MO €3141, 15422 Clover
Ridgs Dr, Charmefield, MO 63017, 3997 Wamihyd Cowe Sowh,
Colliervilla, TN 38017 wod 1446 Ranidin, Richwond Haights, MO 63117,
Unirod Smaes of America, repactively,

sate(y) vader oxth to be wle and tus brventor(s) of the iyvontion:

COTTON EVENT MONI1I585 AND COMPOSITIONS AND
METHOOE FOR DETECTION THEREOF

ctate ns wall, that umign, withons roscyvetions wr Manitations in firvecs of
MONSANTO TECHNOLOGY LLC

& corpoyutinn constituted wnd cxisting in senformity with the Iow of the
e of Deleware, Unite] States of Avmrica

domicited In B0 Norch Lindbargh Boulevard, St Loufs, Missrei 51167,
United Sietes of Amcries

all rights inhcrent o said invention mnd that the above manvionsd

sompany bereby i csbled to sply, in ke oagw, Gor the comeponding
potent applicszion, in the Rapublic of Colombha

Signahnc
Dennis R. Heerner, Jr » President
Intellectual Property Counsel



F

STATE OF MISSOURI §
§ ss.
COUNTY OF ST. LOUIS §

nd
E ME, the undersigned authority, on this &f/—— day of
2002, personally appeared Dennis R. Hoemer, Jr., known to
me }0 be the person whose name is subscribed to the foregoing instrument on behalf
of Monsanto Technology LLC, and acknowledged to me that he is authorized to
validly sign alone such an assignment on behalf of said company.

ARG

" NOTARY SEAL > ]

Norma R. Pope, Notary Public ~ §
St Louis County, State oy o
My Commission Expiras 47102005

- -'
e

H: 44991 2{9NSK011,DOC)



AUTENTICACION NOTARIAL (INDIVIDUO)

A s 86 uumaj&;_u
2000L e d, Notlo &

comparecii{wen) permmalnie lﬂm E -&I

NOTARIAL AUTHENTICATION (INDIVIDUAL)

IS B g
uﬁuu.m-ymnf

& quisn(es) day f de conocer y e congt. qua ew(son) ba(s) parsna(s)

tirmmie(y) dal documments que precede, ¥ quisn(es) Hena(n) capanidad
legal pare cxorgario.

o me known, st known 10 me to be tha person{s) whe exeented thar
foropning docoument, and wha hag (heve) legal capaeity m execatz it

Notris Piblico/Noury Public

(Convention de La Haye du 5 octobra 1961)

1. Country: -

This public document

banbeep mgmed by ... e e
3 acting in the eapacity of ......c.cniieemeciraiiineceram e semn e e raeaes
4, bearsthesmlistampof........ ..cooocriicii e e e

Certified

L G.the.....veieemeevverrneaann
2 -
[ TR - O
9. Scalstamp 10. Signature

2



TRADUCCION OFICIAL No 09.08/02e realizada por Diego Vargas,
Traductor Oficial, Resolucifén No. 0001 de 1999 del Ministerio de
Justicia y registrado ante el Ministerio de Relaciones Exteriores

de Colombia.

A continuacién se traducen los sellos y legalizaciones de un
documento de Cesibn escrito en inglés y espafiol por medioc del cual
Scott A. Huber, James K. Roberts, Zachary W. Bhappley Yy 8Sean
Doherty, domiciliados en el 681 Hidden Path, Apt. D, Creve Coeur,
MO 63141, 15422 Clover Ridge Dr., Chesterfield, MO 63017, 3557
Waterford Cove South, Collierville, TN 38017 y 1446 Rankin,
Richmond Heights, MO 63117, Estados Unidos de América,
respectivamente, declaran bajo juramento ser Gnicos y verdaderos
inventores de la invencién:

PLANTA EVENTO DE ALGODON MON15985 Y COMPOSICIONES Y METODOS PARA
DETECCION DEL MISMO

Yy asi mismo declaran que ceden y transfieren, sin limitacién, a
favor de 1la sociedad MONSANTO TECHNOLOGY LLC constituida y
existente de conformidad con las leyes del Estado de Delaware,
Estados Unidos de América, y domiciliada en el 800 North Lindbergh
Boulevard, St. Louis, Missouri 63167, Estados Unidos de América
todos los derechos inherentes a dicha invencién y que dicha
compafifa queda facultada para solicitar en su nombre la patente de

invencién correspondiente en la Repiiblica de Colombia.

Dado y firmado hoy

én

Firma Ilegible Junio 25 de 2002

1

2%
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257
Firma . Firma
James K. Roberts

Firma Ilegible 2 de julio de 2002
Firma Firma

Dennis R. Hoerner, Jr.

Presidente y Asesor de Propiedad Intelectual

AUTENTICACION NOTARIAL (INDIVIDUO) del 25 de junio de 2002 expedida
por Notario Plblico del Estado de Missouri en donde se autentica la
firma anterior de James K. Roberts.

Notario P(blico Firma Ilegible

Sello:

MICHELLE LUDWIG
Condado de San Louils
M{ Comiglén Vence 13 de Julio de 2005

Aparece formato de Apostille sin diligenciar

Apostilla

{Convention de La Haye du 5 octubre 1961)

1. Pais: Estados Unidos de América
Este documento pGblico

2. ha gido firmado por MICHELLE LUDWIG

3. actuando en capacidad de NOTARIO PRLICD

4. lleva el sello/estampilla de MICHELIE LUDWIG - NOTARIO PUBLICO -ESTADO

DE MISSOURT

Certificado

5. En Jefferson City, Missouri

6. El 17 de JULIO de 2002




7. por Matt Blunt, Secretaric de Estado, Estado de Missouri

DIDE/EE 'é?\fyféiSAs Z.

8. No. 76727 TRADUCTOR E INTERPRETE OFICIAL

ESPAROL - INGLES — INGLES - ESPAROL
RES. 0001 DE ENERC: 4 DE 1999
“ 7 MINISTEIO DE JUSTICIA

9, Sello/estampilla: 10. Pirma
cRETAy
0".‘ h"o
) .,
o
3 3 Wett £3lunt
. °

Niggoutt
S
ESTADO DE MISSOURT §
§ 88
CONDADO DE SAN LOUIS §
~ -y
- (] S
ANTE MI, 1la autoridad suscrita, hoy 2 de Jul:lf.:_’: de, 2002,
L, | - 5

personalmente comparecié6 Dennis R. Hoerner Jr.,_'i:t}iem cono_:zco serx

Covom E
la persona cuyo nombre se suscribe en el anterior instruiento a

| e -

nombre de Monsanto Technology LLC, y reconocié ante mi que &l est4
debidamente autorizado a firmar solo dicha cesién a nombre de dicha

compafifa. '3

~d
Firma Ilegible S
. R ]
Notario ’
*SELLO NOTARIAL" .

Norma R. Pope, Notario Piiblico .
Condado de San Louis, Estado de Missouri
Mi Comielén Vence 4/10/2005 “a

Ap stilla

(Convention de La Haye du 5 octubre 1961)
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1. Pais: Estados Unidos de América 2'5‘1
Este documento pfiblico

2. ha sido firmado por NORMA R. POPE

3. actuando en capacidad de NOTARIO PORLICO

4. 1lleva el séllo/estanpilla de NORMA A. POPE - NOTARTO HJBLICO -ESTADO DE

MISSOURT
Certificado . . 1A
5. En Jefferson'Citf, Missouri .
6. El__ 17 de JULIO de 2002 Toon

7. por Matt Blunt, saneta:kadelanado,EHUNtfdenﬁsaaﬁi

8. No. . e 76724-$ﬂ— .
A s
9. Sello/eatampilla: 10. Firma
. o .
o9
CRETAR
QP“ 'bqo "
Q e
3 " b T rpan
-l k4
: :
¢¢z¢ilg2bu£;
Yiggourt

Es traduccibébn fiel y completa de la cual se deja copia en esta
oficina para su confrontacién.

DVZ//ID-3591/WPCL002G/COLO 12746-807-002-1

PNTERPRETE OHCIAL
TRADUCTOR E B b - ESPAROL
0001 DE ENERO 4 DE 1999
\ANISTERIQ: DE JUSTICIA
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APOBSTILLE

{Convention de La Haye du 6 octobrs 1981)

. Country: United States of Amesrica .
. - -
*r_ JAYNE s._cmsspuh

mmmumwu .

acting in the capactty of COUNTY CLERK OF SHELBY COUNTY, TENNESSEE

bears the seatiiamp ot COUNTY SEAL OF SHELBY COUNTY, TENNESSEE

Nashvilla, Tennessee

Tuasday, July 30, 2002

RILEY C. DARNELL, SECRETARY OF STATE, STATE OF TENNESSEE

02-6177
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el .
LS

. Apostille )

(Convention de La Haye du 5 octobré 1961)

. Country: United States of America

This public document

2. has been signed by NORMA R. POPE

3. acting in the capacity of ___NOTARY PUBLIC
4. bears the seal/stamp of ___NORMA R POPE-NOTARY PUBLIC-STATE OF MISSOURI

© ®@ N o O

Certified
at Jefferson City, Missouri
the 17th. day of JULY ] 2002 .
by Matt Blunt, Secretary of State, State of Missouri
No. 76723
Seal/Stamp 10. Signature:

B - W\d&‘%r\w\r

Comm. 48 (12-2000) us -~
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“CAVELIER 356 A
ABOGADOS z Y
EDIFCIO SI8K)

CARRERA 4a W 7238
DAy e
CESION ASSIGNMENT
Yo, (sostros) ainjo Srmmado (1 1(ow), the omderiged

Scox A. Huber, Jumes K Roboris, Zachwy W. Shappley, y Sesn
Deherty,

deemiciissols) on 631 Hiddan Path, Apt. D, Crewe Comur, MO 61141,
15422 Clover Ridge Dr, Chsierfirid, MO 63017, 4997 Waterfog] Cove
Smut, Calliervilie, TR 39017 y 1446 Ramkdn, Rishmond Helgn, MO
63117, Eatadon Unidos de Américs, respectvament,

declero{mmos) bajo jurmento ser tnico(s) y vendidero(s) inventor(ce) de
\n nvencide:

PLANTA EVENTO DE ALGODON MON15923 Y COMPOSICIONES
¥ METODOS PARA DETECCION DEL MISMO

dectore(umas) ol mimwe que codo{emos) y Geniferolerimos) sin
kmitacidn, » favar de la socledad MONSANTO TECENOLOGY LLC

constibcda y exisiants de confurmided con loa loyes del eimdo de
Delawure, Estados Unidos d¢ Ameirics

domicillada en 800 Nordh Lindbergh Boulcvard, St. Lowis, Missourd
63167, Estados Unidos dc Américs

toduy log derechos inherenss a dicha (nvenciéa y qus la eitady Compulife
quedn ficultada para solicisr on su aomlre I patemte de invencidn

Seox A Huber, ey K Roberts, Zechary W. Shappley, wnd Semn
Dolwrry,

of 681 Hidden Puth, Apt. D, Crove Comm, MD 63141, 15422 Clover
Ridge Dr, Charwfield, MO 63017, 3997 Wesaford Cowe Serzh,
Coliarville, TN 38017 aad 1446 Rankin, Richmond Haights, MO 63117,
Untad States of Americs, respectivaly,

mea(g) vader oath [0 be sols and trua inventor(s) of the invention:

COTTON EVENT MON1S3ES AND COMPOS[TIONS AND
METHOOS POR DETECTION THEREQE

stare o wall, thnt sanign, witheut resrvations or lvdiations in fevour of
MONSANTO TECHNOLOGY LLC

4 corporation onstitn] md cxisting in canformity with the s of thy
statx of Delwwrare, United States of Amerios

damiclied in 507 Narth Lindbergh Boulevard, $t. Louis, Mmowi 63167,
Uhited States of Anrics

all rightr imherent to mid imvention mod ther the above mentioned
eowcpaay hercby is casbled o apply, in e s, for the carresposding

carrerpondizate on 1a Ropblica de Colombia. patent applicarion, in the Republic of Colombia
Dedo y firrasio hoy Givea and algnod tiig__
m/in

>/

pas _f-20n

Signmture

Pinm

Dennis R. I-ﬂ:erner. Jr.

\ Lq&wam,

President & Intellectual Property Counsel



STATE OF MISSOURI §
§ ss.
COUNTY OF ST. LOUIS §

gzm ME, the undersigned authority, on this gzz'i day of

2002, personally appeared Dennis R. Hoemer, Jr., known to
megto be/he person whose name is subscribed to the foregoing instrument on behalf
of Monsanto Technology LLC, and acknowledged to me that he is authorized to

validly sign alone such an assignment on behalf of said company.

"NOTARY SEAL' 8

Norma R. Pope, annz
St. Louis County, M
:__I-l_y Corr!nul:gnw&plm 4{1(57&“1?1;5'i

H: 449912(PN3K011.DOC)

™MD
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BY COUNTY
ERK'S OFFICE

STATE OF TENNESSEE }
™ L

JAYNE S. CRESON, Clerk of sald County do hereby certify

thar  TAMARA SWAIN
¢

before whom the annexed instrument was taken, and whose name Is
subscribed in the certificate of proof thereof; was, at the time of taking
the same, a Notary Public in and for sald county, duly sworn and
acting as such, and authorized to take the same, and was aiso
authorized to take acknowledgments to deeds or conveyances of land
within the siate aforesaid; and fiother, that I am well acquainted
with his handwriting, and verily believe the signature thereto (o be
his genuine signature; and further, that the annexed instrument is
execuied and acknowledged according io the laws of the State of
It s0e.

In testimony whereof, I have hereunio sei my hand and offixed the
seal of said County, at Memphis, Tennessee, this

25TH _ . day of

ﬁéﬂ.ﬁkgﬂ/ — Clerk
FORMS CONTROL B-S02008-T
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AUTENTICACKON NOTARIAL (INDIVIDUO) NOTARIAL AUTHENTICATION (TNDIVIDUAL)
Alm __"__ diss del mex : ! de c?lﬁ Lﬁ day of ~DLARL- 009

200, xxte mi, Nowrie Plbiico de

buelkre mo, & Nemry Public of i S

Tl | At ey

& quien{es) doy fe de comocer y e consts. qus ex(son) a(s) pervona(s)

™ me ingen, = imown W me to be tha peraon(s) who executed that

finmentefs) del documen o qoe proceds, y quicn(os) tiana(n) cxpacidad Servyving docnment, and wha bas (heve) legal capacity t exeastc it

legal para otzegario.

APOSTILLE
(Conventien ds La Haye du § ottobre 1961)
This public document

, has becn HgRBd BY ... s e e
3 acting imthe capacity of ........cccoiiecrmactimnmenesercnenerrrnanens
4. besnnthesmlistamp of ........ cocceciinicincrnsnncnne i

Ceartified

5 = 6 the ..covnnniiiiimisiininnen i
R - . G U
[ TS . ST
9. Scalstamp 10. Signature

HNWA&&M@ Hooo

v Commission Expirss March 52005
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TRADUCCISN OFICIAL No 09.08/02b realizada por Diego Vargae,
Traductor Oficial, Resolucién No. 0001 de 1999 del Ministerio de
Justicia y registrado ante el Ministerio de Relaciones Exteriores

de Colombia.

A continuacién se traducen los sellos y legalizaciones de un
documento de Cesidn escrito en inglés y espafiol por medio del cual
S8cott A. Huber, James K. Roberts, Zachary W. BShappley y Sean
Doherty, domiciliados en el 681 Hidden Path, Apt. D, Creve Coeur,
MO 63141, 15422 Clover Ridge Dr., Chesterfield, MO 63017, 3597
Waterford Cove South, Collierville, TN 38017 y 1446 Rankin,
Richmond Heights, MO 63117, Estados Unidos de  América,
respectivamente, declaran bajo juramento ser fGGnicos y verdaderos
inventores de la invencidn:

PLANTA EVENTO DE ALGODON MON15985 Y COMPOSICIONES Y METODOS PARA
DETECCION DEL MISMO

Yy asi mismo declaran que ceden y transfieren, sin limitacién, a
favor de 1la sociedad MONSANTO TECHNOLOGY LLC constituida vy
existente de conformidad con las leyes del Estado de Delaware,
Estados Unidos de América, y domiciliada en el 800 North Lindbergh
Boulevard, 8t. Louis, Missouri 63167, Estados Unidos de América
todos los derechos inherentes a dicha invencién y que dicha
compafiia queda facultada para solicitar en su nombre la pateﬁte de

invencidén correspondiente en la Repilblica de Colombia.

Dado y firmado hoy

en

Firma Ilegible 6-28-02

l.\.

=N

b



Firma Firma
Zachary W. Shappley

Firma Ilegible Julio 2 de 2002
Firma Firma
Dennis R. Hoerner, Jr.
Presidente y Asesor de Propiedad Intelectual

AUTENTICACION NOTARIAL (INDIVIDUO) del 28 de junio de 2002 expedida
por Notaric Piliblico del Estado de Tennessee en donde se autentica
la firma anterior de Zachary W. Shappley.

Notario Piiblico Firma Ilegible

M{ Comisién Vence Marzo 5 de 2005

Aparece formato de Apostille sin diligenciar

ESTADO DE TENNESSEE

CONDADO DE SHELBY
OFICINA DEL SECRETARIO

JAYNE S. CRESON, Secretaric de dicho Condado por el presente

certifico que TAMARA SWAIN

ante quién el documento anexo fue tomado, y cuyo nombre esté
suscrito en el certificado de prueba del mismo, era, al momento de
tomar el mismo, un Notario Plblico en y para dicho condado,
debidamente juramentado y ejerciendo como tal y autorizado para
tomar el mismo y asi mismo estaba autorizado para' tomar
reconocimientos de escrituras o transferencias de tierras dentro de
dicho estado; y adicionalmente que estoy bien familiriazido con su
escritura y creo relamente que la firma en el mismo es su firma
auténtica; y adicionalmente que el anexo instrumento ha sido
suscrito y reconocido en concordancia con las leyes del Estado de

Tenneasee.



En testimonio de lo cual, he suscrito el presente y fijado el
sello de dicho Condado en Memphis, Tennessee, hoy

25 de julio de 2002

Firma Ileqgible Secretario.

APOSTILLA

(Convention de La Haye du 5 octubre 1961)

1. Pais: Estados Unidos de América

2. Este documento pfiblico ha sido firmado por JAYNE S. CRESON

3. actuanbd en calided de SECRETARIO DE CCNDADQ DEL CONDADO DE SHEIHY, TENNESSEE

4., llsva sello/estanpilla de SECKETARTO DE (ONDADC DEL CONDADO DE SHEIBY, TENNESSEE

Cartificado

5. En Naghville, Tennessee

6. El Martes, 30 de julio de 2002

7. por RIIEY C. DARNELL, SECRETARTO DE ESTADO, ESTADO DE TENNESSEE

6. m. 02-6277 7 Dieeo T (e
DIEGO F. VARBASZ. ?
TRADUCTOR E INTERPRETE QRICIAL

. =4
ESPAROL - INGLES — INGLES -FSPAROL ~ :
RES. 0001 DE ENERO 4 DE:99¢7 -
MINISTERIO DE JUSTICIA 2 '3
10. Firma - ;
S o Firma Ilegible
< @
W wh
® = N
I‘ : Y
¢ ® ’
°, O
? 4700 *
ESTADO DE MISSOURI § )
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RN
CONDADO DE SAN LOUIS § -

ANTE MfI, la autoridad suscrita, hoy 2 de julio de 2002,

personalmente comparecié Dennis R. Hoerner Jr., quien conozco ser

la persona . cuyo: nombre se "swscribe en el anterior instrumento a
om0 - ay - s = T
- 4 w. Y4 .’;':';'-'9‘!.-" -

nombre de.Monsanto Technology LLC, y reconocié ante mi que &1 esta

debidamente autorizado a firmar solo dicha cesidn a nombre de dicha

-

gt

compafifa. . ' ﬁ

e -
-~ " Firma Ilegible

Notario
" *SELLO NOTARTAL®

..Norma R. Pope, Notario Pblico

¢ ¥ idado de San Louis, Estado de Missouri

:Twﬁgmp rhﬂ-*'ﬁ?‘-; M{ Comisién Vence 4/10/2005
Apostilla
{Convention de La Haye du 5 octubre 1961)
1. Pais: Estados Unidos de América

Este documento pGblico

2. ha sido firmado por NORMA R. POPE -

3. actuando en capacidad de NOTARIO PUBELICO

4. lleva el sello/estampilla de NORMA A. POPE - NOTARIO PUHLICO -ESTADO DE

MISSOURI
Certificado
5. En Jefferson City, Missouri
6. El 17 de JULIO de 2002

7. por Matt Blunt, Secretario de Estado, Estado de Missouri



8. No. 76723

9. Sello/estampilla: 10. Firma
.‘cllﬂ\n,oo
00" .,
Q [ )
3 >
L] [-]
s ° Watt {lunt

Yig90ut®

wr "

Es traduccibén fiel y completa de la cual se deja copia en esta
oficina para su confrontacién.

DVZ//ID-3586/WPCL002G/COLO 12746-807-002-1

- z >r.f/ o /C-—- Vadw
DIEGO F. VARGAS Z.

TRADUCTOR E INTERPRETE QFICIAL
ESPAROL - INGLES — INGLES - ESPARCL

RES. 0001 DE ENERO 4 DE 1999
MINISTERIO DE JUSTICA . _
o T
S R
oo T
Ve )

bie
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Apostille -

(Convention de La Haye du 5 octobre 1961)

1. Country: United States of America
This public document
2. has been signed by GRACIE L. WILLIAMS

3. acting in the capacity of __NOTARY PUBLIC

4. bears the seallstamp of GRACIE L. WILLIAMS-NOTARY PUBLIC-STATE OF MISSOURI

© ® N o o

Cornm. 48 (12-2000)

Certified

at Jefferson City, Missouri
the 17th. day of JULY 2002

by Matt Blunt, Secretary of State, State of Missouri
No. 76728

s

Seal/Stamp ) 10, Signature:




Apostille

(Convention de La Haye du 5 octobre 1961)

. Country: United States of America

This public document

. has been signed by NORMA R. POPE

3. acting in the capacity of __NOTARY PUBLIC

bears the seallstamp of NORMA R. POPE-NOTARY PUBLIC-STATE OF MISSOURI

Certified
5. at Jefferson City, Missouri
6. the 17th. day of JULY , 2002
7. by Matt Blunt, Secretary of State, State of Missouri
8. No. 76725
9. Seal/Stamp 10. Signature:
Comm. 48 (12-2000) y o
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“CAVELIER 356

ABOGADOS
EDIFICIO 81810
CARRERA & W 7335
BOGOTA 8.
CESION ASHIGNMENT
Yo, (acastros) shajo Srxwde (5) 1 (wa)), the udersigued

Seom A. Huber, Jumes K. Robwna, Zachwy W, Shappley, y Smn
Doberty,

domiciiade(s) e 60 Middmn Puth, Agt. D, Creve Comur, MO £2141,
15422 Claver Ridge Dx.,, Chestarfiohd, MO 63017, 3397 Wagerfiord Carve
South, ColierviTla, TN 33017 y 1446 Rankin, Ricksrond Holghta, MO
63117, Estaday Unidos de Américs, respectivasent,

dechun(xmos) bajo jursmeste. ser nieo(s) y verdadera(s) hwventefcs) de
ta fnvenride:

PLANTA EVENTU DE ALGODON MON11985 Y COMPOSICIONSY
Y METODOS FARA DETECCION DBL MISMO

daclsro{amas) asl mismo que cedo{emos) y transflero{erimod). sin
limitscidn, u faver de In pociedad MONSANTO TECHNOLOGY LLC

conceituids y existnie de oonformided con las leyms del mtada de
Delgwere, Estados Ukgides de América

domicfliada en 800 Nerth Lindbergh Boulevard, St Louis. Missourd
63167, Estados Unidos d América.

todos los derechos inherentes a dicha invenziéa ¥ qua s citade Coxmpwiifa
queda faculda pera soliciter e su nombre by patente de Envencidn
cumespondimte e 1a Repdblica da Colambin.

Scomt A Huber, Jumes K. Robaxts, Zachary W. Shappley, ad Sesn
Doherty,

of 631 Hidden Path, Apt D, Crove Comx, MO 3141, 15422 Claver
Ridge Dr, Chemerfisld, MO 63017, 3597 Wuseeford Cowe Souh,
Colliarville, TN 10017 mad 1446 Rankdn, Richmand Heights, MO 63117,
Unlted Smaes of Americs, repecivaly,

mata(e) uoder oxh 10 be sole and rne hrventor(s) of the inveation:

COTTON EVENT MONISSES AND COMPOSITIONS AND
METHODS FOR DETECTION THEREQF

wxte us wall, that agsigr, withoet reseyvatiotn or Hmikitions in Svear of
MONSANTO TECHNOLOGY LLC

& corpecstion sonstimted] and cxisting in canfiormizy with the b of the
stute ef Delyware, Ukiited Sintes of Amneries.

domiclled In E00 Norch Lindbergh Bemlavard, 8¢, Loais, Missour €3167,
Uiterd States of America

all righty inborent to sald jmvention wod that the above mentioned
compiuy hercby is ensbled o spply, in I seme, for the carresponding
patent sppllention, in tie RepubBc of Colombia

Dedo y Sirmedo oy Given nd signed this__

Dennis R. Hoerner, J
President & Intel]ectua1 Property Counsel

]



STATE OF MISSOURI §
\ § ss.
COUNTY OF ST. LOUIS §
bed
ME, the wundersigned authority, on this /42 — day of
2002, personally appeared Dennis R. Hoemner, Jr., known to
me person whose name is subscribed to the foregoing instrument on behalf

of Monsanto Technology LLC, and acknowledged to me that he is authorized to
validly sign alone such an assignment on behalf of said company.

A PR

otary

y NOTA N
N RY SEAL

R. Pope, Public
IS‘ty anuls County, m Missourj

o Explres 4110/2005

H: 49991 (WNAK011.bOC)

')

’&9q



AUTENTICACION NOTARIAL (ANDIVIDUO)

A __[d dmddmade !.«.u&:o e
3002 wss m, Notrie Piblico A
ety Py 7 791

NOTARIAL AUTEENTICATION (TNDIVIDUAL)

Z}-_Aﬂf’"_ N«Jﬂ["r__mgb_ 245

bafiwre s, & Nowwy Public of

bl T /7.7 .

» quisfes) doy fir de conooer y mar consmy qus ca(son) Ja{s) parscma(s)
firemamte(x) del documentn que procada, ¥ quien{es) Sonefn) capacidad
lege) parn otucgario.

to me kagwn, zud nows 18 e 1o be the persen(s) whe exeeutnd tha
Sforvying document, and who has (have) lagal capecity 0 executc it

s

Notario Pdbleo/Notary Public

APOSTOLLE
(Convention de La Haye du 5 octobre 1961)

This publie document -
2. haabeensigned by ......ccoiciniiiiiienii e et s e
3. actinginthe capacity 0f .....cccciiiiiiicm i rornne st inenas
4.  besrsthesealstampof ........ .cccciiiiccciccnniiimmncenonsenmmnn
Certified
L T G.the ...
R - 2
T . Y O,
9. Scal/stamp 10. Signature

*

ch/?, /3, AOOL



TRADUCCION OFICIAL No 09.08/02c¢ realizada por Diego Vargas,
Traductor Oficial, Resolucién No. 0001 de 1999 del Ministerio de
Justicia y registrado ante el Ministerio de Relaciones Exteriores

de Colombia.

A continuacibén se traducen los sellos y legalizaciones de un
documento de Cesifn escrito en inglés y espafiol por medio del cual
Scott A. Huber, James K. Roberts, Zachary W. Shappley y Sean
Doherty, domiciliados en el 681 Hidden Path, Apt. D, Creve Coeur,
MO 63141, 15422 Clover Ridge Dr., Chesterfield, MO 63017, 3597
Waterford Cove South, Collierville, TN 38017 y 1446 Rankin,
Richmond Heights, MO 63117, Estados Unidos de América,
respectivamente, declaran bajo juramento ser Gnicos y verdaderos
inventores de la invencién:

PLANTA EVENTO DE ALGODON MON15985 Y COMPOSICIONES Y METODOS PARA
DETECCION DEL MISMO

y asf mipmo declaran que ceden y tranasfieren, sin limitacién, a
favor de 1la sociedad MONSANTO TECHNOLOGY LLC constituida vy
existente de conformidad con las leyes del Estado de Delaware,
Estados Unidos de América, y domiciliada en el 800 North Lindbergh
Boulevard, St. Louis, Missouri 63167, Estados Unidos de América
todos 1los derechos inherentes a dicha invencién y que dicha
compaflia queda facultada para solicitar en su nombre la patente de

invencién correspondiente en la Repiblica de Colombia.

Dado y firmado hoy

en

7/12/02 Firma Ilegible ' 3
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Firma Firma
Sean Doherty

7/12/02 Firma Ilegible
Firma Firma
Dennis R. Hoerner, Jr.
Presidente y Asesor de Propiedad Intelectual

AUTENTICACION NOTARIAL (INDIVIDUO) del 12 de julio de 2002 expedida

por Notario Piblico del Estado de Missouri en donde se autentica la

firma anterior de Sean Doherty.

Notario Piiblico Firma Ilegible

Julio 12 de 2002

Sello:

GRACIE L. WILLIAMS
Condado de San Louis

Mf{ Comisién Vence 5 de Julio de 2005

Aparece formato de Apostille sin diligenciar

Apostilla

(Convention de La Haye du 5 octubre 1961)

Palis: Estados Unidos de América
Este documento pGblico

ha sido firmado por GRACIE L. WILLIAMS

actuando en capacidad de NOTARIO POBLICO

lleva el sello/estampilla de GRACIE L. WILIAMS - NOTARIO POBLICO -ESTADO

DE MISSOURI

Certificado

En Jefferson City, Missouri

El 17 de JULIO de 2002

1.

;A



3 .
7. por Matt Blunt, Secretario de Estado, Estado de Missouri 12\

__D,-?)Q /Z—_ %’)QJ
/ DIEGDO F. VARGAS Z.
7672

8. No. TRADUCTOR E INTERPRETE OFICIAL
ESPANOL - INGLES ~ INGLES - ESPANOL
... RES. 000t DE ENERO 4 DE 1999
. MINISTERIO DE JUSTICIA
9. Sello/estampilla: 10. Firma
CRETAp
QP.‘ ‘bqo
N *
s %
] »r
H ° 7¢%dingud
:. Yigove
4 =
[ r' ,
ESTADO DE MISSOURI § cL T -,
_ § s8B. 3 T
CONDADO DE SAN LOUIS § A T
: . [ ] . ‘::
- U
ANTE MEI, 1a autoridad suscrita, hoy 2 de Jjulid -de 2002,

persconalmente comparecié§ Dennis R. Hoerner Jr., quien conozco Ber

la perscna cuyo nombre se suscribe en el anterior égstrumento a
I ;
nombre de Monsanto Technology LLC, y reconocié ante rrii;: que &l estd

*3
debidamente autorizado a firmar solo dicha cegién_a nogppre de dicha
compaifiia.

et 8

Firma Ileqgible

Notario

“SELLO NOTARIAL"
Norma R. Pope, Notario Piiblico
Condado de S8an Louis, Estado de Missouri
M{ Comisién Vence 4/10/2005

Ap stilla

(Convention de La Haye du 5 octubre 1961)
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1. Palis: Estados Unidos de América
Este documento piblico

2. ha eido firmado por NORMA R. POPE

3. actuando en capacidad de NOTARIO XELICO

- NOTARIO POUBLICO -ESTADO [E

-

4. - lléva el Sello/estampilla'de NORMA A. POPE

-

MISSOURT L

Certificado

5. En Jefferaon.city, Missouri

-

. -'_ P . - i
6. El__17° de JULIO - de
17,  por Matt Blunt, Secretario de Estado, Estado
- . o - . . 1
. -"gP:;"*‘Nio . i T » = 7 6.7 2 5 :- LI \.' - '-'.
9. Sello/estampilla: . ) 10.
CRETAn
s"“ ’o"o
o %
] 3
7] [-}
] [ ]

2002
de Missouri J 00
o
: J? '
Firma e .
. EJ i

Yagour

Es traduccién fiel y completa de la cual se defé-copia en esta

oficina para su confrontacién.

Dvz//ID-3589/WPCL002G/COLO 12746-807-002-1
_Df;:to /—-« /@’;ff
DIEGO F. VARBGAS 2,

TRADUCTOR E INTERPRETE OFICIAL
ISPAROL - INGLES - INGLES - ESPAROL

RES. 0001 DE ENERO 4 DE 1999
MINISTEIO DE JUSTICIA
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SUPERINTENDENCIA

2do. EXAMEN DE FORMA PATENTE DE INVENCION

Follo Jﬁf

Radicacién no 02-49830

Concepto Técnico no 847
Claslificacién Internacional de Patentes: AO1H 01/08

Practicado el examen de acuerdo a lo establecido en el Art. 38 de la Decisién
488 se determind que esta solicitud de Patente de Invencién:

SI[X] NO[ ] Gontiene un resumen de la Invencion (Art.26-e).
SI[X] NO[ ] Contiene el titulo 0 nombre de la invencidn (Art.27-d).
SIX] NO|[ ] Contiene la descripcidn de la Invencién (Art.26-h).

SIX] NO[ ]1NO ES APLICABLE [ ] Contiene los dibujos necesarios para
comprender la Invencién (Art.26-d)

SI[X] NO|[ 1 Contiene una o més reivindicaclones. (Art.26-c).

SI[ ] NO[X] NO ES APLICABLE [ ] Han sido desarmollados los productos
v/io procedimlentos a partir de recursos genéticos o de sus
productos derivados de los que cualquiera de los Palses
Miembros es pals de origen. (Art. 26- h).

SI[ ] NO[ ]NO ES APLICABLE [X]Los producios y/o procedimientos han
sido obtenidos o desarrollados a partir de los conocimientos
tradicionales de las comunidades indigenas, afro americanas, o
locales de los palses miembros, de acuerdo a lo establecido en
la Decisién 381 y sus modificaciones y reglamentaciones

vigentes.(Art.26-).
SI[X] NO[ 1 La invencién se reflere a un producto relativo a un material
blolégico. (Art.26-J).
1' SIX] NO|[ ] NO ES APLICABLE [ ]La prioridad coincide con la materia
relvindicada.

Si[X] NO[] CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI[ ] NO [X] ver hoja(s) anexa(s)

EXAMINADOR TECNICO
202052

Bogota D. C., diclembre 19 de 2003.
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SUPERINTENDENCIA

Foliot%

2020
Bogotd DG

Doctor(a)
EMILIO FERRERO

Apoderado(a)
MONSANTO TECHNOLOGY LLC.

REFERENCIA: Radicacion No. 02-49630

Trdmite 002
Evento 001
Actuacion - 416
Oficio No. 1488
Follos 001

Tenlendo en cuenta que la solicltud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, redne los requisitos de forma eatablecidos en los
articulos 26 y 27 de la Declsién 486 de la Comision de la Comunidad Andina, y en las
demds disposiciones vigentes sobre la materia, se envia el extracto de la solicitud a la
Oficina de Comunicaciones para efecto de su publicacidn en la Gaceta de Propledad
Industrial, conforme lo establece el articulo 40 de la misma Decislén.

mpe':”aogounc, ' fdﬂlC.ZIlﬁ

Jefe de ia Divis}én de Nuevas Creaciones



