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ANEXOS

Comprobante de pago de ia tasa de presentacion de la solicitud $ 378.000.00
Comprobante de pago de (a tasa por concepto de excedente de palabras en la publicaclén
Comprobante de pago por relvindicacién de prioridad $ 108.000.00
Certificado de existencia y representacion legal cuando el solicitante sea persona juridica
Poderes, si fuere el caso
Copla ceriificada de la primera solicitud, si se relvindica priorided
Traducclén simple de la primera solicitud, sl se ralvindica prioridad
Documento de ceslon del inventor al solicltante o a su causante
Descripcidn de la invencion
Una o mae relvindicaclones
Dibujos y/o planos necesarios
De ser el caso, copla del contrato de acceso
De ser el caso, documento que acredite la {icencia ¢ autorizacién de uso de conocimientog tradiclionales
de las comunidades indigenas
De ser el caso, certificado de depdaito del matsrial bloldgico
Arte final 12 x 12.
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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 s|gned by JUDITH A. LORENZ

3 acting n the capacity of NOTARY PUBLIC

4 Dbears the seal/stamp of -JLIDITH A. LORENZ-NOTARY PUBLIC-STATE OF MISSOURI

- Certified
5 at Jefferson City, Missoun B
6 the 28th d’ay of __MAY , 2001
7 by Matt Blunt, Secretary of State, State of Missour
8 No 63157
9 Seal/Stamp 10 Signature
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Representacion y Poder con autenticacidn notarial y Apostille
para patentes, modelos de utilidad, disefios industriales,
marcas de fdbrica, nombres comerciales, ensefias, nombres
de dominio, lema$ comerciales, licencias.

Representation and Power-of-Attorney with notarial
anthentication and Apostille for patents, utility models,
industrial designs, trademarks, commercial names, trade
emblems, domain names, siogans, licenses.

REPRESENTACION Y PODER

REPRESENTATION AND POWER-OF-ATTORNEY

42346

Yo (nosotros), abajo firmado (sVT (we), the undersigned

———

MONSANTO TECHNOLOGY LLC

Bbu1evard St. LouTs. Hfssourf 63167,

United States of America,

por el presente nombramos a EMILIO FERRERO, mpa 31929;
GONZALO PERDOMO, tpa: 831; LUZ CLEMENCIA DE PAEZ, tpa.
555 y GERMAN CAVELIER, mpa. 832, domiciliados en la Carrera 42
N° 72-35, Bogotd, Colombis, en abedecimiento a lo dispuesto en el
parigrafo 1o del Articulo 543 del Cédigo de Comerxio, el primero como
principal y los demis como suplentes, en su orden, como mis (nuestros)
representantes en todos los asuntos-de’ propiedad industrial con facultad
para recibir notificaciones y nombrar epoderados judiciales o
extrajudiciales. E1 primer representante suplente reemplazard al principal
en caso de susencia o impedimento temparal o definitivo de aquél. La
misma regla se eplicard cuando el segundo represenunte suplente haya
dereempllnru.lpnmm,oelmrnnlngundo En tales casos, el
representante principal, o el primero, o segundo suplente, en su caso, o
ambos, declararin su inrencidn de no ejercer la representacion mediante
declarzcion autenticada por Notario Piblico en Colombia, o por Notario
u otro Funcionario Piblico, o Cénsul de Colombia, en el extmanjero; ¥ si
se tratare de impedimento, con el cenificado respectivo. Si alguno de los
nombredos falmre definitivamente, el siguiente tomani su lugar. Cuando
cesare la ausencia o impedimento del representante principal, o de su
imero o segundo suplentes, en su caso, podrin ejercer la
resentacién, en su orden, uno u otros segin el caso, asumiéndola por
el solo hecho de ejercerla, cesando en ese momento el gjercicio de la
representacidn por el primero, segundo o tercer suplente en su caso.
Ademis, confiero (conferimos) poder a los abogados amriba nombrados,
para obtener [a proteccién de mi (nuesira) propiedad industrial y contra
la competencia desleal, 2 cuyo efecto autorizo (amos) a los dichos
apoderados para que me (nos) representen ante cualesquiera entidades o
personas, ejerzan o no jurisdiccién, especialmente ante las del orden
adminismativo, contencioso- administrative y judicial, asi como los
wibunales de arbitramento, en todo lo concemniente a los siguientes
asuntos: a) Obrencidn de parentes de invencion, modelos de utilidad y
disefios industrisles; ¢l regismo de marces de fEbrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
ensedlas, nombres de dominio, variedades vegewics y dencminaciones de
origen; su renovecidn, traspaso, cambio de nombre o domicilio,
cancelacién volunmaria; y ¢l registro de licencias de uso de esos derechos;
b) Las acciones de competencia desleal, proteccidn del consumidor,
oposiciones u observaciones, cancelacidn administrativa y judicial,
nulidad, medidas cautelares, concesién de licencias, la tutela, la
proteccidn de secretos industriales, y en general los juicios civiles,
penales, administrativos o contencioso administrativos relecionados con

TRADUCCITN No: .
MaSItEnVi 1A MARTELO
lrcdusicra & Inte:preta Cficial
Inglés - Espsiial - Ingids

© CAVELIER ABOGADOS
WPPODEOL-!31 (MINUTA N"12.1.1.2.6 USA)

in due compliance with the terms of paragraph lst. of srticle 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, mpa
23535 and GERMAN CAVELIER, tpa. 832, domiciled at Carrers 42 N*®
72 35, Dogoud, Colombia, the first as principal and the others as
alternates, in the order of their appointment, as our representatives for all
industrial property matters with facuity to receive norifications and to
appoint atromeys in and out of Court. The first altemare shali replace the
principal in case of his absence or of temporal or defiritive impediment
The same rule will apply when the second alternare representetive is 10
replace the first one, or when the thind is to replace the first or second
aliernates in their turn, or both of them, second. In such cases, the
principal represencative, or the first or second alternares i their twm, or
both of them, shall state their intention not 10 =ct as representatives
through a declaration given before a Notary Public in Colombia, or before
a Nomry or another Public Official or a Colombian Consul abroad; and in
case of impediment, the appropriate certificete shall suifice. If any of the
appointees were to be definitely absent, the following alternate shall take
his place. When the absence or :mped:rnem ot‘ the principal
representative, or of the first or second.aiterpas ity ceases, the
representation can be thkSPunll gincipal, the
first or second alternaip"UNRAE 21 fact or it
exercise will suffice. Jhag by the firs,

second or third altematesginiAh '
we grant a Power

anomeys at law so t my (our)
industrial property and purpose |
(we) muthorize the mdﬂlnotne\ul'td'ihpri'sen'l*m‘"(ﬁ! efore any

authorities or persons, with or withowt jurisdiction, specially those
administrative, adminisrative contentious and judicial, as well as before
Arbitration Court, in all matters conceming tiz following: 2)
Obninment of parents, utility models and indusTial designs; the
registration of mademarks, collective, defensive and service marks,
clogane,  commercial names, trade emblems. domain names, vegetal
varieties and denomirations of origin; its renewal, assignment, change of
neme or domicile, voluntery cancellation; and the registration of licenses
of use of the above rights; b) Actions of unfair competition, protection to
the consumer, oppositions or observations, administrative or Court
cancellation, nullity, infringement, granting of licenses, the action for writ
mandamus, the protection of made secrets, and in general the civil, penal,
and administrative guits relating to those rights; ections and suits

sl
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estos derechas; acciones y procesos que promovamos o se nos instituted by me (us) or npin.:tr'ne (usj. And that in al] the sbove mauf:rs )
promuevan. Y pera que 2n tados los asuntos arriba determinados, puedan they may sabstitute this Power of Attorney, compromise, concilisce, admit
sustituir este mendato, wansigir, conciliar, admitir los hechos del the facts of the case, desist, cancel, receive, resign, and rarify acts don= bv
proceso, desistir, cancelar, recibir, renunciar, y ruificar las scros de represennatives without a power of anomey.
agentes oficiosos.

Dado y firmado hoy/Given and signed this___ 2\ s+ A.r-q‘a{ N\g‘,be\

exvin S lours . NO
porby eww, S - \\oghggh, Xx.
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- GERTIFICADO NOFARIAL (INDIVIDUO)

NOTARIAL CERTIFICATE (INDIVIDUAL)

* Alos dias del mes de On this day of
de 200 ante mi, Notario Piblico o Funcionario Autorizado 200___ before me, a Notary Public or Artesting Official of
de
conparecié{eron) personalmente personally appeared

a quien{es) doy fe de conocer y me consma que es{son) la(s)
persona(s) firmante(s) del documento que precede, y qmen(es)
tiene(n) capecidad legal pam otorgarlo

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy Ed: O

Comparecié(eron) ante rm

Dennts & ﬂmmf/ n{a
quien{es) conmozco personslmente y que firma(n) este
documenio en representecion de la Sociedad/compaiia
denominada

MONSANTO TECHNOLOGY LLC
@-nicico:

1.  Que he visto los siguientes documentos:*

de 200_1

Accifn de Mfembro Unico, firmado en
Saint Louis, Missouri el 15/03/2001

2.  Que dichos documentos pruzban lo siguiente:

MONSANTO TECHNOLOGY: LLC

2.1. Que

es una Sociedad/Compafiia legalmente constituida y existente
de acuerdo con las leyes de] _Estado de Delaware,

Bhdns_Unidns_d.e_Bmédsal

2.2, el domicilio de dicha Sociedad/Compardifaes
Qﬁlﬁo North Lindbergh Boulevard,

Jt. Loutls, Missouri 63167, Estados
Unidos de Am@rica,

2.3. Que el objeto u objetos para los cuales se otorga el presente

poder estin comprendidos dentro del objeto social de Ia

mencionada Sociedad/Compaiia.

2.4. Que elffos) Sr(sres.) Dy @ HO0NPer T2
—PrEuicitmt

esti(n) autorizado(s) pu:l otorgar el presente Poder.

ciudsd St lodis
_ Esmdo__ M0t EJA
Hoy P (t Hup

de200 |

At

* Los documentos deben identificarse con fecha y origen

Notario Piblico o Funcionario Autorizado —Notary Public or Attesting Oficial

to me known, and known to me to be the person(s) who
executed that foregoing document, and who has(have) legal
capacity to execute it

NOTARIAL CERTIFICATE (CORPORATION)
On this _\g& day of N\ L

Emsz befomm,_r.mQ Hoenner, Jr.

who{m) I know personally and who(m) signed this document as
representative(s) of the Corporation/Compeny named

—MONSANTO TECHNOLOGY LLC
[ certify:

200 \

1.  ThatI have seen the following documents:*

ACTION OF SOLE MEMBER, SIGNED IN
ST. LOUIS? MISSOURI ON MARCH 15, 2001

2.  Thatthe above documents duiy prove the following:

2.1. That__ MONSANTO TECHNOLOGY LLC

is a Corporation/Company legally constituted and in existence

in accordance with the laws of the State of Delaware,
United States of America.

fmawmm :

2.2 Thatthedonncr.leofn

Corporation/Company.

2.4. That Mr.(Messrs.)
Dennis R. Ho
is(are) authorized to grant the present Power of Anoraey.

City = Louis
State &'ﬁSSOI&.}:\. \L-S

This_ \Q 4 dayof_&m\

* Documents must be identified with dace and origin

rmacuceioN e 506

N‘A-l.a. =L

© CAVELIER ABOGADOS
WPPODED! -131 (MINUTA N*12.1.1.2.6 USA)
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)
L. COURMY: ..ociemirrnrvrnnesssastsnsssssssmsssasssosasasnsassese
Thispublic document
2. hasbeensignedby ......ccccoiiiiiiiiiiiiiinni
3. actingintheecapacityof ...
4,  bearstheseal/smmpof........ccoiiiiiiiiiiiiiiiiiiiicirccaee
- ol RO - Certified - we] -
i R 6.the ..o
P | RIS
R S | (- S X PP P T S -
"1 9. - Seal/stamp 10. Signature .
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TRADUCCION OFICIAL No. 15.06/01 preparada por Maria Elvira
Martelo, traductora oficial aprobada por el Ministerio de
Justicia mediante Resolucién No. 2879 de 1995 y reconocida por

el Ministerio de Relaciones Exteriores.

(A continuacién se traducen los sellos y legalizaciones de un
documento de Representacidn, Ratificacién y Poder escrito en
inglés y espafiocl, por el cual MONSANTO TECHNOLOGY LLC,
domiciliada en 800 North Lindbergh Boulevard, St. Louis,
Missouri 63167, Estados Unidos de América, otorga poder a
‘EMILIO FERRERO, GONZALO PERDOMO, LUZ CLEMENCIA DE PAEZ Y GERMAN
CAVELIER). Dado y firmado el 21 de mayo de 2001 en St. Louis,
MO, por Dennis R. Hoerner, Jr. (Firma ilegible).

CERTIFICADO NOTARIAL (SOCIEDAD) en inglés y espafiol referente a

la existencia legal de MONSANTO TECHNOLOGY LLC. Dado en la

K oMo NoTamg BEXTD i
ciudad de St. Louis, Estado de Missouri, elftacasyaiso 'hcﬂ;?ﬂ%
- L [ 1

(Firma) Judith A. Lorenz, Notario Pdblico Ejfdelfy a'il.%n
- : T4 o w'{:h"e

tinta) JUDITH A. LORENZ, Notario P(blico, eL Zesanr,
' NOTAmG" © MEDINA

Condado de St. Louis, Mi comisién expira el TGFFEmbr e

2003. (Sello seco de Judith A. Lorenz, Notario Piblico).

APOSTILLA
(Convencién de La Haya del 5 de octubre de 1961)
1. Pafs: Estados Unidos de América
Este documento pGblico
2. Ha sido firmado por JUDITH A. LORENZ

3. Actuando en su capacidad de NOTARIO PUBLICO



4. Lleva el sello/timbre de JUDITH A. LORENZ, NOTARIO PUBLICO,

ESTADO DE MISSOURI
CERTIFICADO

5. En Jefferson City, Missouri.

6. el 29 de mayo de 2001
Estado de Missouri.

7. Por Matt Blunt, Secretaric de Estado,
B. No. 63157. Y T
9. Sello: Sello del Secretario de Estado, Missouri.

10. Firma: (Firma) Matt Blunt.

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

oficina para su confrontacién.

oL . .ll/

<o.
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COTTON EVENT MON15985 AND COMPOSITIONS AND METHODS FOR
DETECTION THEREOF

This application claims priority to U.S. Provisional Application 60/297,406, filed June 11,
2001.

FIELD OF THE INVENTION

This invention is in the field of plant molecular biology, and in particuler to plant insect
protection and plant breeding, and is directed to a novel transformation event of cotton plents,
Gossyplum hirsutum, comprising a polynucleotide sequence inserted into a specific site within the

10 genome of a cotton cell, said sequence encoding a Cry2Ab lcpidopteran insect inhibitory protein.
Additionally, the invention is related to cotton plants derived from that transformation event and to
assays for detecting the presence of the event in a sample.

BACKGROUND OF THE INVENTION

15 This invention relates to a previously commen::ahzcd Lepldoptem resistant cotton plant
event, n@jxpmnng a chimeric form of a_C_ryLA.mscct inhibitory protein. Cotton
plants are susceptible to insect infestation in all areas of the world in which the plants are cultivated.
Recombinant DNA technology has been applied to cells of the cotton plant for about a decade, and
cotton plants which exhibit improved characteristics as a result of the insertion of heterologous DNA

1 sequences have been produced using recomnbinant DNA. technology since about the early 1990's.
Some of the improvements exhibited by recombinant cotton plants includes herbicide wolerance.
improved fiber characteristics, and resistance to insect infestation.

The first recombinant corton plants protected from Lepidopteran insect infestation were

. produced, approved by regulatory agencies for commercial distribution, and subsequentiy

23 commercialized in 1996. These conrton plants contained a DNA sequence encoding a chimeric
Cry LA lepidopteran insect inhibitory protein, primarily from the MONS531 event. This particular
trait, ulong with an adjacent linked DNA sequence cncoding a selectable marker, has been
transferred by conventional breeding into a number of cotton varietics, cach of which are particularly
suited for enhanced production of cotton in diversified geographic locations throughout the world.

30 These recombinant varicties have enjoyed a tremendous commercial success for a number of

06/037062 LUN 11:38 ([= TX/RX 3087}
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reasons. One ‘reason is that yields per acre of cotton production have on average improved
dramatically because of reduced insect infestation as a resuit of the presence of the insect inhibitory
protein present within each cell of the cotton plant. Another principle reason for the commercial

P.85-55

7

success has been the reduced labor and expense due to the reduction in applications of chemical

pesticides required 1o 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 material threat to the crop in the field,
reduces the load of chemical pesticide toxins applied to the environment, and allows the farmer to
avoid the risks associated with the potentially harmful effects of exposure to chemical pesticides.

It soon became apparent that a product with a broader range of efficacy against insects would
be desirable. While it may be seen as simple in view of the chemicél arts to provide a combination
of insect inhibitory proteins for this purpose and possibly to delay or prevent toxin resistance from
being developed in the target insect population, in reality the development of a plant meeting these
characteristics i3 problematic, and requires a great deal of resources, technical ability, and trial and
error experimentation in order to obtain a single recombinant plant transformation event which
results in a morphologically normal plant exhibiting the desired combination of insect inhibitory
proteins produced in sufficient levels and at appropriate times during the plant growing season and
in the tissues upon which target pest species feed.

Thus, there existed a need for the development and characterization of cotton plants
exhibiting the characteristics of enhanced insect resistance as a result of the presence of two or more
insect inhibitory proteins produced from DN A sequences incorporated into the genome of the plant
cells, Furthermore, it would be desirable for the insect inhibitory traits {i} 1o segregate
independently of one another, (ii) 10 not cause any adverse effects upon the’ physiology and
metabolism of the plant, and (ii) to have little if any adverse effect upon the yield or quality of the
fiber produced from said plant.

It is advantageous to be able ro detect thE presence of a particular event in order to determine

whether progeny of a sexual cross contain a transgene of interest.{ In addition, a method for

detecting a particular event may be helpful for complying with regulations requiring the pre-market
approval of the sale of seeds to produce transgenic crop plants and foods derived from such plants,

for example. or for use in environmental monitoring. monitoring traits in crops in the field. or

08/03/02 LUN 11:38 [= TX/RX 30871
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monitoring products derived from a crop harvest, as well as for use in ensuring compliance of parties
subject to regulatory or contractual terms.
It is possible to detect the presence of a transgene by any nucleic acid detection method

=

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 2 particular DNA construct that has been used for transforming
various plant varieties, thesé détection methods generally focus on frequently used genetic elements.
such as pt;;motars. terminators, marker genes, etc., because for many DNA constructs, the coding

- sequence region is interchangesble. As a resuit, such methods may not be useful for discriminating

between separate events produced from the same DNA construct or very similar constructs. These
methods can be used, however, if the sequence of chromosomal DNA adjacent to the inserted DNA
(“flanking DNA™) is known. An event-specific thermal amplification (PCR™) assay is discussed,
for example, by Windels <t al. (Med Fac. Landbouww, Univ. Gent 64/5b:459-462, 1999), who
identified glyphosate tolerant soybean event 40-3-2 using a thermal 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. Sucha
method was also developed for event MON53 1 and is the subject of 8 scparate patent application. It
would be desireble to have such a method that would detect the presence of the new event of the
present invention, even in the presence of event MONS3 1. These and other advantageous advances
have been achieved by the present invention.
SUMMARY OF THE INVENTION

Thz cotton event MONS53 1, described above, was transformed a time with a genetic
construct named PV-GHBKI11 comprising the coding sequence forlCry2Ab,.én insect-inhibitory
protein, and onc event of this transformation effort has been selected for potential commercial
introduction. Itis denominated as MON15985. Because it is 2 new insertion event, it will segregate
from the inserted ery/Ac genc of MONS531 in breeding. A line of cotion containing only the
MON15985 insertion is denominated as MON15985X. According to onc aspect of the invention,

compositions of matter for these cotton lines ere provided. The corton seeds comprising cotton event .,

MON15985 were deposited on September 29, 2000, with the American Type Culture Collection and
are designated as ATCC accession number PTA-2516.

T
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In another aspect of the invention, methods for detecting the presence of the MON15985

event are provided. DNA sequences are provided that identify the.inserted DNA sequences and the

native cotton ﬂankmg sequences of MON15985. ‘me these DNA sequences primers can be
desxgm:d foruseina PCR diagnostic assay. Exemplary primers are provided as are the amplicons
produced by the use of such primers when amplified in the presence of MON15985 DNA.

It should be noted that the detection of a sequence diagnostic for the insertion of cotton event

MON15985 may be insufficient to answer all questions about a particular seed sample. The seed
line denominsted MON15985 contains both that insertion and the previous one identified as
MONS31. Thus, in another aspect of the invention, a method for distinguishing between
MON15985 and MON15985X, & line lacking the MONS531 event, is provided. The method uses one
or more of the previously known sequences diagnostic for MONS531.

A junction sequence herein spans the point at which DNA inserted into the genome is linked
to DNA from the cotton native genome flanking the insertion point, the identification or detection of
one or the other junction sequences in a plant’s genetic material being sufficient to be diagnostic for
the event. Included are the DNA sequences that span the insertions in cotton event MON15985 and
sirnilar lengths of flanking DNA. Examples of such disgnostic sequences are the 20-mer junction
sequences of SEQ ID NO:14, SEQID NO:15, SEQ ID NO:16, SEQ ID NO:17 and SEQ ID NO: 18;
however, other sequences of as little as 15 base pairs which overlap the junctions of the insertions or
the junctions of the insertions and the genomic sequence are also diagnostic and could be used.
Nucleic acid amplification of genomic DNA from the event, using the primers provided herein or
designed by one of ordinary skill in the art, produces an amplicon comprising such diagnostic DNA
sequences. In addition. detection of the binding of oligonucleotides which bind specifically to the
diagnostic sequences described herein is also dizgnostic for the event.

According to another aspect of the invention, oligonucleotide sequence primer pairs for
distinguishing cotton event MON 15983 from the native, nontranstormed, and undisturbed sequence
are provided. In particular, such flanking sequence primers pairs comprise two isolated nucleic acid
molecules selected from SEQ 1D NO:1 1 or slternatively SEQ ID NO:12, the amplicon of which wilt
overlap one or more junction sequences in the inserted DNA, depicted as reference numbers 2, 4, 6,
9, and 11 in Figure 1. For cxample, one may select an isolated nucleic acid comprising at least 15
contiguous nucleotides from about base pair positions 1-361 as set forth in SEQ ID NO: 11 which are
from the conton genomic DNA sequence flanking the 5' end of the inserted DNA, depicted as
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reference 1 in Figure 1, and at least one isolared nucleic acid comprising at least 15 contiguous
nucleotides from about base pair positions 674-1361 as sct forth in SEQ ID NO:11 which are within
inserted DNA, which is depicted as reference number 3 and part of 5 in Figure 1. Additional primer

pairs useful in analyzing for cotton event MON 15985 comprising at least one isolated nucleic acid of |

at least t5 contiguous nucleotides from nucleotides 1-1885 of SEQ ID NO:11 paired with at least
one isolated nucleic acid of at least 15 contiguous nucleotides from nucleotides 362-2267of SEQID
NO:11 can be readily devised-by one of ordinary skill in the art. Similarly, primer pairs can be
derived from nucleotides 1-673 of SEQ ID NO:12 and nucleotides from nucleotides 350-1361 of
SEQ ID NO:12, each primer being at least fificen nucleotides long.

According to another aspect of the invention, specific primer sets thar are usetul for nucleic
ecid amplification, for example, are provided. Specifically, SEQ 1D NO:26 and SEQ ID NO:27 are
a such a primer set and can be used to produce an amplicon which is diagnostic for the presence of
cotton event MON 15985 DNA. SEQ ID NO:28 and SEQ ID NO:29 are another such primer set. In
contrest, SEQ ID NO:26 and SEQ ID NO:29 are capable of producing an amplicon from DNA
samples obtained from other than cotton event MON1598S, and from hemizygous genomes
comprising the wild type sequence at the point at which the MON 15985 sequence integrated into the
genome as well as the MON15985 integrant sequence, and szid amplicon would appeer to be
diagunostic for the absence of inserted DNA from cotton event MON 15985 in a sample, and produce
no amplicon in a sample containing DNA of that event. Caution should be exercised in interpreting
such a result, however, and one skilled in the art would recognize that when present as 2 hemizygous
member of a chromosome pair. the use of SEQ ID NO:26 and SEQ ID NO:29 as a diagnostic tool
for proving a negative ot a positive may be erroneous.

According to another aspect of the invention, methods of detecting the presence of DNA
corresponding to the cotton event MON [ 5985 in a sample are provided. Such methods comprise: (2)
contacting the .sample comprising DNA with a primer set that, when used in a nucleic-acid
amplification reaction with genomic DN A from cotton event MON 15985, preduces an amplicon that
is diagnostic for cotton event MON159835; (b) performing a nucleic acid amplification rcaction,
thereby producing the amplicon; and (c) detecting the amplicon.

According to another aspect of the invention, methods of detecting the presencs of DNA
corresponding to the cotton event MON 1 59835 in a samnple, such methods comprising: (a) contacting

the sample comprising DNA with a probe that hybridizes under stringent hybridizarion conditions
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with genomic DNA from cotton event MON15985 and does not hybridize under the stringent
hybridization conditions with DNA from a control cotton plant; (b) subjecting the sample and probe
to stringent hybridization conditions; and (c) detecting bybridization of the probe to the DNA.

Another aspect of the present invention are methods and compositions for detecting the
presence of a target site, i.e., at least one of the junctions, identification or detection of which would
be diagnostic for the presence of the integrated DNA with the genomic of the cotton plant in the
cotton event MON15985, it a'sample of nucleic acid derived from or obtained from the genome of
the cotton event MON1598S, using a variety of detection methods including TAQMAN (Perkin
Elmer) or related flourophore/quencher methodologies, thermal amplification, ligase chain reaction,
southerm hybridization, ELISA methods, and colorimetric and fluorescent deicction methods. In
particular, the present invention provides for kits for detecting the presence of the target sequence,
i.e., at least one of the junction sequences in the cotton event MON1598S5, in a sample containing
genomic nucleic acid from the cotton event MON15985, The kit is comprised of at least one
polynucleotide capable of binding to the 1arget site or substantially adjacent to 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 fluorescent, chemiluminescent, colorimetric, or
isotopic and can be coupled at least with immunological methods for detecting the binding. AKitis
aiso envisioned which can detect the presence of a target siic in a sample, i.e., at least one of the
junctions of the insert DNA with the genomic DNA of the cotton piant in the MON15985 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 about 200 base pairs, or
within about 500 base pairs or within about 1000 base pairs of the target sequence and whichcan be
extendad toward each other 10 form an amplicon which contains at least the targer site.

The foregoing and other aspects of the invention will become more apparent from the
following detailed description and accompanying drawing.

DRAWING

Figure 1 is a graphical representation of the sequence alignment for the DNA which is
flanking the inserted sequences and the inserted sequences themselves, including the cry24b gene in
cotton event MON15985. The inserted DNA is depicted as a single strand with 5’ from the left
through 3‘ to the right. Individual DNA sequences identified herein are labeled as follows:
reference number 1 is the 5’ end flanking genome sequence (SEQ 1D NO:19); reference number 2 is
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the junction sequence overlapping the sequences overlapping reference numbers 1 and 3, a

diagnostic scquence as set forth in SEQ ID NO:14; reference number 3 is a chloroplast related

sequence of extraneous DNA (SEQ ID NO:20); reference number 4 is the junction sequence

overiapping the sequences of reference numbers 3 and 5, a diagnostic sequence as set forth in SEQ
ID NO:15; reference number 5 is a remnant of cotton genome sequence (SEQ IDNO:21); reference

number 6 is the junction sequence overlapping the sequences of reference numbers 5 and 7, a

diagnostic sequence as set forth-in SEQ ID NO:16; reference number 7 is a portion of the 5' end of
the int:ntit;mlly inserted sequence (SEQ ID NO:22); reference number 8 is a portion of the 3'end of
the intentionally inserted sequence (SEQ ID NO:23); reference number 9 is the junction sequence

overlapping the sequences of reference numbers 8 and 10, a diagnostic sequence as set forth in SEQ

ID NO:17; reference number [0 is another unintentionally inserted remnant of cotton genome

sequence (SEQ ID NO:24); reference number 1] is the juncrion sequence overlapping the sequences

of reference numbers 10 and 12, a diagnostic sequence as set forth in SEQ [D NO:18; and reference

number 12 is the 3' flanking cotton genome sequence, as set forth in SEQ ID NO:25.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Cotton. Gossypium hirsutum, has been genetically modified to resist Lepldopteran pests,
which have a negative impact on corton production. This was accomplished by the insertion of a
first DNA cassette that encodes the insecticidal Cryl Ac protein from Bacillus thuringiensis and a
second DNA cassette that encodes the insecticidal Cry2Ab protein from Bacillus thuringiensis, This
invention relates preferably to plants, plant parts, progeny plants which contain at least the sequences
comprising the second DNA cassette, and to methods and compositions of martter for use in detzcting
the presence of said sequences in a sample.

The first DNA cassette was inserted into the genome of cotton cultivar Coker 312 through
Agrobacterium sp transformation using a DNA fragment derived from plasmid PV-GHBKO4
(pMON10518in U.S. Patent No. 5,500,365) to produce cotton event MONS31, which has been bred
with many different cotton varieties and successfully introducad in cotton markets around the world.
Cotton event MONS31 was retransformed using particle acceleration technolagy with a gel purified
linear DN'A fragment, i.e., the second cassette indicated herein and above, from plasmid PV-GHBX 11
(aliematively tenned pB1579), which contained ¢ry24b and B-glucuronidase (uicld) coding regions.
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(John, M.E. 1997. Cotton Crop Improvement Through Genetic Engineering. Critical Raviews in
Biotechuology. 17 (3): 185-208). The m'd{l gene was used as a selectable marker to aid in identifying
cells which contained the cry2Ab coding region. The cry24b coding region derived from plasmid PV-
GHBK11 comprises the cauliflower mosaic virus (CaMV) 358 promoter with a duplicated enhancer
region (U.S. Patents 5,530,196; 5,424,200; and 5,359,142) operably connected to a petunia heat
shock protein untranslated leader sequence (PetHSP70-leader) operably connected or linked to the
N-terminal chloroplast transit peptide from Arabidopsis thallana EPSPS gene (AEPSPS/CTP2) (Van
den Broec'k. et. al. 1985. Targeting of a foreign protein to chloroplasis by fusion to the iransit
peptide from the small subumir of ribulose 1,5-bisphosphate carboxylase. Nature 313, 358-63.)
operably connected or linked to a synthetic sequence encoding Cry2Ab protein (Widper, W.R. and
Whiteley, H.R. 1990. Locatlon of the Dipteran Specificity Region in a Lepidopteran-Dipteran
Crystal Protein from Bacfllu: thuringlensis. ] Becteriol. 172, 2826-32.) which is operably connected
or linked to the 3" nontranslated region of the nopaline synthase (NOS) gene from Agrobacrerium
tumifaciens which terminates transcription and directs polyadenylation (Fraley, R.T., et al. 1983.
Expression of bacterial genes in plant cells. Proc Natl Acad Sci U.S.A., 80 (15), 4803-07.). The B-
glucuronidase coding region is also controlled by an enhanced CaMV 33S promoter and a NOS 3°
polvadenylation sequence. The insertion of the cassette, or substantially all of the cassene,
containing the cry24b and u/dA coding sequences into the cotton event MONS531 gave rise to an
event designated as MON 15985 which comprises both the cry/A coding sequence as well as the
cassette encoding the cry24b coding sequence. Genetic analysis of the MON 15985 event has
demonstrated that the two-inserted cassettes are on different chromosomes and thus can be
segregated in breeding, the segregants giving rise to the original MONS31 event genotype as well as
a second genotype designated as MON15985X comprising only a single inserted cassette comprising
the gene responsible for encoding the Cry2Ab protein. It is the ransformation event giving rise to
the cotton genotype MON 15985 as well as the MON15985X genotype which are intended as the
subject matter of this invention.

The following definitions and methods are provided to better define the present invention and
to guide those of ordinary skill in the art in the practice of the present invention. Unless otherwise
noted. terms are to be understood according to conventional usege by those of ordinary skill in the
relevant an. Definitions of common terms in molecular biology may also be found in Rieger er 2i..
Clossary of Genetics: Classical and Molecular, 5th edition, Springer-Verlag: New York, 1991: and
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Lewin, Genes V, Oxford University Press: New York, 1994. The nomenclature for DNA bases as
set forth at 37 CFR § 1.822 js used.
Comprising
As used herein, the term “comprising” means “including but not limited to.”
Event :

As used herein & transgenic “'event” refers to a recombinant plant produced by transformation
of plant cells with heterologous DNA, i.e., a nucleic acid construct that includes a transgene of
interest, re-genaerl!ion of & population of plants resulting from the insertion of the transgene into the
genome of the plant, and selection of a particular plant characterized by insertion into a particular
genome location.” The term “event” refers to the original transformant and progeny of the
transformant that include the heterologous DNA. The term “event” also refers to progeny produced
by a sexual outcross between the transformant and another variery that include the heterologous

.DNA. Even after repeated backerossing to a recurrent parent, the inserted DNA and flanking DNA

from the transformed parent is present in the progeny of the cross at the same chromosomal location.
The term “event™ also refers to DNA from the original transformant comprising the inserted DNA
and flanking sequence immediately adjacent to the inserted DNA that would be expected to be
transferred to a progeny that receives inserted DNA including the transgene of interest as the result
of a sexual cross of one parental line that includes the inserted DNA (e.g., the original ransformant
and progeny resulting from selfing) and a parental line that does not contain the inserted DNA.
Probes and 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, chemiluminescent agent, or enzyme. Sucha
probe is complementary 1o a strand of a target nucleic acid, in the case of the present invention, to 2
strand of genomic DNA from cotton event MON15985 (whether from a cotton plant or from a
sample that includes DNA from the event). Probes according to the present invention include not
only deoxyribonucleic or ribonucleic acids but also polyamides and other probe materials that bind
specifically to a target DNA sequence and can be used to detect the prescnce of that target DNA
sequence.

“Primers” are isolated nucleic acids that are annealed 10 2 complementary 12rget 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., a DNA polymerase. Primer pairs or
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sets can be used for amplification of a nucleic acid sequence, ¢.g., by the polymerase chain reaction
(PCR™), also known as thermal amplification methods, or other conventional nucleic-gcid
amplification methods.

P

Probes and primers may be as small as ten nucleotides, but are generally 15 nucleotides or

more in length, preferably 20 nucleotides or more, more preferably 25 nucleotides, and most
preferably 30 nucleotides or more. Such probes and primers hybridize specifically to a target
sequence under high stringency.hybridization conditions. Preferably, probes and primers according
to the pres-ent 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. Any reference to a specific sequence fora
probe or primer or other DNA sequence includes its complementary sequence.

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

Primers and probes based on the flanking DNA and insert sequences disclosed hereincan be
used to contirm (and, if necessary, to correct) the disclosed sequences by conventional methods. e.8..
by re-cloning and sequencing such sequences.

Nucleic-Acid Hvbridization; Stringent Conditions; Specific

The nucleic-acid probes and primers of the present invention hybridize under stringent
conditions to a rarget DNA sequence. Any conventional nucleic acid hybridization or amplification
method can be used o identify the presence of DNA from a transgcnic event in a semple,

The term “stringent conditions” is functionally defined with regard to the hybridization of'a
nucleic-acid probe to a target nucleic acid (i.c.. to a particular nucleic-acid sequence of interest) by

the specific hybridization procsdure discussed in Sambrook er al., 1989, at 9.52-9.55. See also,
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Sambrook et 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. 31:34%9-370, 1968. .
Regarding the amplification of a target mucleic- acid sequence (e.2., by PCR™) using a

[

particular amplification primer paiz, “stringent conditions” are conditions that permit the primer pair

to hybridize only to the target nucleic-acid sequence to which a primer having the corresponding
wild-type sequence (or its complement) would bind and preferably to produce a unique amplification
product. " .

Tt;e term “specific for (a target sequence)™ indicates that a probe or primer hybridizes under
stringent hybridization conditions only to the target sequence in a sample comprising the warget
sequence.

Nucleic-Acid Amplification

As used herein, “amplified DNA” or “amplicon” refers 10 the product of nucleic-acid
amplification of a target nucleic-acid sequence that is part of 2 nucleic acid template. For example,
to datermine whether the cottoa plent resulting from & sexual cross contains an transgenic event
genomic DNA from a cotton plant may be subjected to nucleic acid amplification using a primer pair
that includes a primer derived from flanking sequence in the genome of the plant adjacent to the
insertion site of inserted heterologous DNA end a second primer derived from the inserted
heterologous DNA to produce an amplicon that is diagnostic for the presence of the event (e.g., the
amplicon is of a length and has a sequence that is diagnostic for the event), Altemnatively, a primer
pair can be derived from flanking sequence on both sides of the inserted DNA so as to produce an
amplicon that includes the entire insert.

Nucleic-acid amplification can be accomplished by any of the various nucleic-acid
amplification methods known in the art, including the polymerase chain reaction (PCR™). A
variety of amplification methods are known in the art and are described, inter alia. in U.S. Patent
Nos. 4.683,195 and 4,685,202 and in PCR Protocols: A Guide to Mathods and Applications, ed.
Innis e/ al., Academic Press, San Diego, 1990, Any well known method for nucleic acid
amplification may be used in the practice of the present invention.

The sequence of the heterologous DNA insert or flanking sequence from cotton cvent
MON15985 can be verified (a.nc_i carrected if necessary) by amplifving such sequences from the

event using primers derived from the sequences provided hersin followed by standard DNA

sequencing.

3
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Detection Kit
As used herein, “detection kit” refers to & kit used to detect the presence or absence of DNA
from a MON15985 event in a sample comprising nucleic-acid probes and primers of the present

P.15/S5

S

invention, which hybridize under stringent conditions to a target DNA sequence, and other materials .

necessary to enable nucleic acid hybridization or amplificarion methods. Alternatively, a detection
kit may comprise materials necessary 10 enable one skilled in the art to perform methods similer 1o
those described in PCT Intemational Application WO 97/22719, incorporated herein by reference, to
detect the -presence or absence of DNA from a MON15985 event in 2 sample.

Example 1

Cotton, Gossypium hirsutum, has been genetically modified to resist Lepidopreran pests,
which have a negarive 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
thuringiensis into the genome of cotton cultivar Coker 312 through Agrobacterium sp transformation
using a DNA fragment derived from plasmid PV-GHBK04 (pMONI0518 in U.S. Patent No.
5,500,365). This ransformarion resulted in three separate insertions into the conton genome. The
primary, functional insert responsible for expressing the CrylAc protein in cotton event 531
camprises the enhanced 35S promoter described above, crylAc coding region, and termination
scquence linked to a sequence which encodes an antibiotic selectable marker. A second insert
adjacent to and immediately upstream of the first inserted sequence comprises a partial eryldc
coding region and termination sequence. The third insert comprises only a partial termination
sequence and has been shown to scgregate independently from the first two sequences indicated
apove. The first and second inserted sequences are tightly linked and therefore do not segregate
from cach other. Cotton genome sequence flanks the 5° and 3° ends of al! three inserts. Therefore,
5ix unique cotron genome/insert junctions were created as a result of the transformation process.
Any of the six junctions could be analyzed for in determining if the MONS31 event is present ina
cotton seed sample.

Molecular analyses were performed on cotton event MONS31 to define the end of one of' the
transgene DNA insertions and identify the cotton genomic DNA flanking the transgens DNA inserts.
Ganome walking studies combined with nucleotide sequencing yielded the DNA sequences of two
szid cotton genome/insert junctions for the primary insert, SEQ ID NO: 1 and SEQ ID NO:2 and

their complements. The flanking sequences and insert sequences diagnostic focr MONS3 | were then
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identified as follows: SEQ ID NO: 3, the sequence of the 5° end of the primary insert; SEQ ID
NO:4, the cotton genome sequence flanking that 5° end; SEQ ID NO:5, the sequence of the insert at
the 3' end; and SEQ ID NO:6, the genome sequence flanking that 3’ end. As discussed above,

primers can be derived from these sequences to use in DNA amplification methods. Examples are .

SEQ ID NO:7 and SEQ ID NO:8. SEQ ID NO:9 is the sequence of a section of DNA which
overlaps cotton genome DNA and one end of the inserted DNA; SEQ ID NO:10 is the sequence of a
section of .DNA which overlaps-cotton genome DNA and the opposite end of the inserted DNA.
The foliowing provides a nonlimiting example of how one might use these novel nucleic acid
sequences to detect cotion event MONS31 in a sample, including the seed line denominated
MON15985, and to check for its absence in the seed line denominated MON15985X.,

DNA Isolstion for PCR™ Anslyses.

DNA from cotton event MONS531 was extrected from seed tissue. DNA was extracted from
both seed and leaf tissues from the contwrol substance (non-transgenic cotton seed and leaf 1issue).
DNA from seed was isolated by processing the sced to a fine powder using a commerciatly available
blender. Approximately 2 g of the processed seed was transferred 1o a 50 mi conical tube, and ~16
ml of CTAB extraction buffer [1.5% (w:w) CTAB, 75 mM Tris-HC! pH 8.0, 100 mM EDTA pH
8.0, 1.05 M NaCl, and 0.75% (w:w) PVP (MW 40,000)] was added to the processed seced. The
samples were incubated at 65°C for approximately 50 minutes with intermittent mixing and then
allowed 10 cool to room temperature. An equal volume (~16 ml) of room temperaturs
chioroform:isoamyl alcohol (24:1 (v/v)) or chloroform was added to the samples. The suspension
was mixed by inversion, and the two phases saparated by centrifugation at ~16,000 x g for 5
minutes. The aqueous {(top) laver was removed using a transfer pipet and placed into a clean 50 ml
conical tube. Approximately 1/10 volume (~1.6 ml) of 10% CTAB buffer [10% (w:w) CTAB and
0.7 M NaCl] was added to the aqueous phase, which was then mixed by inversion. The samples
were centrifuged at ~16.000 x g for 5 minutes to separate the pheses. The aqueous {upper) phase
was removed, mixed with an equal volume (~15 ml) of CTAB precipitation buffer [1% (w:w)
CTAB, 50 mM Tris pH 8.0, and 10 mM EDTA pH 8.0] and allowed to stand at room temperature
for approximately 1 hour. The samples were centrifuged at ~10,000 x g to pellet the DNA, the
supernatant was decanted, and the pellet was dissolved in approximately 2 ml of high salk TE
[tOmM Tris-HCi pH 8.0, 10 mM EDTA pH 8.0, and 1 M NaCl] by incubating at 37°C with sentle
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swirling for approximately 2 hours. Centrifugstion was performed a1 ~23,000 x g to pellet any
remaining impuritics. The supematant was removed, placed into a clean 15 ml tube, and
approximately 1/10 volume (~t 50 ul) of 3M NaOAc, pH 5.2, and 2 volumes (~4 ml relative to the
supematant) of chilled 100% ethano] were added to precipitate the DNA. The precipitated DNA was
spooled into a microfuge tube containing approximately 1 ml of 70% ethanol. The DNA was
pelleted in a microfuge at maximum speed (14,000 rpm) for 5'minutes, dried, and re-dissolved in
TE, pH 8.0 in a 4°C reftigeraior overnight.

The non-transgenic cotton genomic DNA used as a control was isolated from leaf tissue that
was frozen in liquid nitrogen and ground into a fine powder using & mortar and pestle.
Approximetely 1 g of the ground leaf tissue was transferred 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) sodium bisulfite), 2.5 mi nuclei lysis buffer (200 mM Tris pH 7.5, 30 mM
EDTA, 2 M NaCl, 2% (w/v) CTAB), and 1 ml Sarkosyl (5% (w/v) solution)] was added. The
samples were incubarted at 65°C for approximately 30 minutes with intermittent mixing. Fourand a
half milliliters of chloroform:isoamyl alcohol (24:1 (v/v)) at room temperature was added to the
samples. The suspension was mixed for 2 to 3 minutes, and the two phases separated by
centrifugation for 15 minutes at~2,000 x g at 4°C, The aqueous (top) layer was removed using &
transfer pipette and placed into a 13 ml centrifuge tube. Five milliliters of 100% isopropanol were
added, and the tubes were mixed by inversion to precipitate the DNA. The precipitated DNA was
spooled into 2 microfuge tube containing 500 pl of 70% ethanol. The DNA was pelleted in a
microfuge at maximum speed (14,000 rpm) for 2 minutes. The DNA was dried and dissolved in TE

buffer in a 4°C refrigerator overnight.

PCR™ Verification of Unique Insert-Cotton Genome Junctions in Cotton Event MONS31.
The DNA sequences of four cofton genome/insert junctions were identified using the PCR™.
based Universal Genome Walker Kit™ as per the manufacturer's protocol followed by nucleotide
sequencing of the PCR'™ products. Next, PCR™ assays were developed using one primer
complementary to conton genomic DNA and another primer complemsntary to inscrted transgene
DNA. For example, onc primer designed to the 3° end of the primary. functional insert
complementary to genomic flanking sequence (e.g., SEQ ID NO:6) paired with a second primer at
the 3° end of the primary, functionel insert complementary to inserted wansgene sequence (e.g., SEQ
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1D NO:3). The PCR™ assays were performed using 10 - 100 ng of cotton event MONS31 genomic
DNA template in a 50 pl reaction volume containing a final concentration of 1.1 mM Mg?*, 0.4 uM
of each primer, 200 uM each dNTP, and 2.5 units of 7ag 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 minutes. The PCR™ products were separated using agarose gel electrophoresis,
visualized. by ethidium bromide staining, excised from the gel, and subjected-to DNA sequencing
using dye-terminator chemistry to confirm the sequences.

In the example above, as expected, the control reactions without template DNA and Coker
312 non-transgenic negative control DNA did not generate a PCR™ product. The cotton event
MONS31 samples generated the expected size PCR™ products of 264 bp for the 3 flanking
sequence. Therefore, the novel nucleic acid sequences at the junction of inserted DNA and cofton
genomic DNA in conon event MON3531 are useful for detecting DNA derived from cotton event
MONS531 in a sample.

MONS3531 in the variety Coker 312 background was crossed into the variety DP50 (Delta &
Pine Land Company) to produce a variety coniaining the MON531 event enceding the CrylAc
protein, which was designated as DP50B.

EXAMPLE 2

This example describes the production of a transformed cotton plant designated as
MON15985 derived from DP50B which contains an additional insertion event encoding a Cry2Ab
insect inhibitory protein, and the isolation and characterization of the 5° and 3° DNA sequences
flanking the 5’ and 3' ends of the MON15985.

Target DPSOB plant cells were transformed using particle acceleration technology with a
linear DNA segment derived from plasinid PV-GHBK1 1. The linear DN A segment was prepared by
digestion of plasmid PV-GHBKI11 with the restriction enzyme Kpnl. separation of the plasmid
fragments by agarose gel electrophoresis and isolation of the DNA segment containing cassette
comprising the ery24b coding sequence and uidA coding sequence (GUS). No plasmid backbone
was contained within the segment or sequence isolated and purified and prepared for bombardment
of cotton tissue. The expressian cassette consists of a cry24b coding region regulated by an
enhanced CaMV 35S plant expressible promoter and an Agrobacterium tumefaciens NOS3'
transcription termination and polyadenylation sequence. The cry24 b coding sequence is designed to
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target the expression product as a precursor protein for chioroplast import in plant cells (2s disciosed
in WO 0026371 and US Patent Application Serial Number 09/186,002, filed November 4, 1598, the
entire comtents of which are incorporated herein by reference).

The cotton variety DP50B was transformed with the DNA cassette described above by

bombardment with DNA coated gold particles using electrostatic discharge method (John, M.E.,
Couon Crop Improvement Through Genetic Engineering. Critical Reviews in Biotechnology,
17:185-208 (1997)). Different events were screened for efficacy against insect pests, phenotype, and
genetic setgregation for expression of the Cry2Ab protein. Based on these criteria, 6 lines were
chosen for further characterization of the insertion event. Southem blot was used as the primary
method for evaluating the presence of one or more copy numbers of insertion and completeness of
the insertion event. One line, 15985, was chosen for a thorough molecular characterization of the
insertion event that inserted into the DP50B genome. The DNA surrounding the insertion event was
isolated and characterized. .

Isolatipn of the DNA flanking the insertion event: DNA was extracted from young cotton
leaves by a modified Phyto- Pure® method from Amersham which is designed to extract DNA from
plants with large amounts of contaminating carbohydrates. In order to determine the sequence of the
DNA around the inserted cry24b coding sequence, the Genome Walker® protocol from CloneTech,
Inc. was used. The manufacturer’s recommended conditions were followed with only one
modification: mther than using pheno! extraction for purification of the DNA after restriction
endonuclease cleavage, the DNA was purified with a Qiagen QIAguick® spin column in accordance
with the manufacturer's instruction manual.

The énzymes used to cut the genomic DNA prior to linker ligation were Drdl, Pvull. Scal
and Stui. Following the procedure provided by Qiagen. the DNA was extracted in 5 volumes of PB
buffer, bound o the column, washed with 0.75ml of PE and then eiuted from the column into 20mL
of 10mM Tris pH 8.5. This DNA was then used as the source for the linker libraries. Primer
positions were deliberately chosen away from the ends of where the DINA was linearized to allow for
a certain amount of deletion at either end. The first primers (SEQ ID NO:30 and SEQ ID NO:31)
were designed to anneal to sequencas that are unique to a cry24b coding sequence because of the
presence of repeated DNA clements in the cotton genome. The resulting PCR™ products were
subjected to a second PCR™ reaction using nested primers directly adjacent to those used in the first
reaction (SEQ ID NO:32 and SEQ ID NO:33). The PCR™ parameciers used were those
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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 secondary 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 63°C 4 min in last
cycle. All PCR™ reactions were performed on a Perkin-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 blunt end and treated with
alkaline phosphatase to prevent self-ligation. The DNA fragments that were generated in the
seoondary‘PCRT“ reaction were treated with T4 DNA Kinase to add a 5*phosphate and then ligated
into the blunt end vector under standarg ligation conditions.

Genome Walker® protocol: The secondary PCR™ reactions using the nested primer pairs
produced multiple fragments synthesized from both 5° and 3* ends. Three independent fragments
for the 5" end were cloned and sequenced using methods well-known in the art, while two fragments
were cloned and sequenced from the 3' end. For each individual fragment. at least two independent
clones were obtained.

The sequence of the clones from each primer set were compared to one another. The
sequences among the respective clones were determined to be the same, and contained the same
plant trans-gene junction.

EXAMPLE 3

This example illustrates how the DNA sequences flanking the MON15985 insertion event
can be used to determine zygosity.

Design and development of a PCR™ based test for homozygosity of the MON15985 insertion
eveni: The DNA sequence of the two regions flanking the MON 1359835 insertion event was used to
design a PCR™ based homozygosity test. Such a test would be considered useful if it were able 1o
detect both the specific MON15985 insertion event and the wildrype chromosome. To test the
feasibility of developing an assay that also detects the wild type chromosome. primers wers designed
from the sequence directly adjacent to the insertion event to test if they could be used to synthesize a
DNA fragment in the non-transgenic cotton. as well as in the 13895 linz. The primers chosen werz
capable of synthesizing the whole MON 15985 insertion event. but no product was observed in the
non-transgenic controls. These results indicated that the insertion eveat was not a simple break in

the DNA and insertion of the DNA sequence and casseite encoding the Crv2Ab protein. This resul:.
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however, established that the two ends are indeed connected and flank an intact gene cassette
containing cry24b.

Primers were designed to the nucleic acid sequence flanking the 3" end of the insert to

~.E2r ST

P

amplify fragments via the Genome Walker® protocol in linker libraries made from non-transgenic _

cotton DNA. A 620 base pair frapment was cloned and sequenced from non-transgenic cotton. This
sequence was then used to design primers for the wild type chromosome that would be present in the
heterozygous individual. Several sets of primers were made and tested together in order to find a set
that worke;d ina single-rea:tion and provided no background bands. A primer set comprising SEQ
ID NO:34 (3' cotton Plant flanking sequence) and SEQ ID NO:35 (5 cotton plant flanking
sequence) was found to pro(!;uce an 800 base pair amplicon from wild type, or non-trensgenic cotton
DNA. However, if at least one insert is present, the primer comprising SEQ ID NO:36 will anneal 10
cry2A4b specific sequences and generate a 1.5 kb amplicon with a primer anncaling to the 3° cotton
plant flanking sequence (SEQ ID NO:34). Therefore, the resulting assay using PCR™ primers
comprising SEQ ID NO:36, SEQ ID NO:34, and SEQ ID NO:35 is as follows: if an individual is
homozygous for the MON 15985 insertion event then only one band of 1.5 kb would be present; but
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 sequenced to confirm their identity.
The DNA s‘cqueuce of the 800 base pair fragment generated in heterozypous individuals is identical
to the sequence of the Genome Walker® fragment generated with the primers from the 3° end and
non-transgenic DNA,

Conflrmation of PCR™ based zygosiry assay: To verify the precision of the zygosity assay a
series of experiments were conducted utilizing known homozygous, heterozvgous and negative
transgenic progeny of MON159835,

R2:
Phenotype: Fifteen individual R2 plants from three suspected RI genotypes were
characterized for the presence or absence of the Cry2Ab protein via ELISA. Plants of
interest that were positive for the study included MON15985-2 and MON15985-34. Plant
MON15985-71 was ideatified as negative for Cry2Ab protein.

R3:

Phenotype: Fifteen individual R3 seeds from cach of the selected R2 plants were planted in
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4" pots and subsequently screened for the presence of the Cry2Ab protein via qualitative
ELISA. The ELISA results reported that all R3 plants of MON15985-2 were positive, thus
giving the R2 parent a designation of being homozygous for the ery245 gene. R3 progeny of

MON15985-34 were a mixture of positive and negative plants giving the R2 parent a .

designation of being heterozygous for the cry24b gene. All R3 plants of MON15985-71
were negative and confirmed that the R2 parent was negative as well.

-

Ge.notype: A PCR™.based zygosity assay was performed on five R3 plants of MON15985-
2and MON15985-71. Primers and techniques were used as previously described. Resultsof
this test gave the expected bending patterns. All progeny of MON15985-2 produced only
the single 1.5 kb bend supporting the ELISA date, which indicated the MON15985-2 line is
homozygous positive for the ery24b gene. All progeny of MON15985-71 produced only the
single 0.8 kb bend found in the wild-type, thus supporting the ELISA results in
demonstrating that this line is homozygous negative for the cry24b gene. Five progeny of
each of fourteen individual R2 families of MON15985-34 were screened as well giving
combinations of homozygous, heierozygous and negative plants.

Five individual plants from all three R3 populations were allowed to self pollinate and were

‘taken to harvest. Fifteen R4 progeny from each of the R3 plants tested via PCR™ were

planted in 4" pots 10 confirm the results on the R3 plants. Thus, if the R3 PCR™ result was
homozygous then the all the R4 progeny should be homozygous, as well if the R3 PCR™
resull was heterozygous the R4 progeny should be a mixture of homozygous, heterozygous
and negative plaats. All R4 progeny families provided the expected result based on the R3
PCR™ assay. Therefore, the PCR™ based assay provides a durable method for genotvping
plants for zygosity.

EXAMPLE 4
This example illustrates the DN A sequences flanking the 5° and 3' ends of'the insert in cowon

event MON159835.

DNA from MON | 5985 was extracted from leaf tissue that was frozen in liquid nitrogen and

ground into a fine powder using a monar and pestle. Approximately | g of the ground leaf tissue

—
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was transferred to a 13 ml centrifuge tube and 6 ml of extraction buffer [2.5 ml DNA extraction
buffer (350 aM sorbitol, 100 mM Tris pH 7.5, S 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 ml

Sarkosyl [5% (w/v) solution)] were added. The samples were incubated at 65°C for approximately .

35 minutes. Four and a half milliliters of chloroform:iscamyl alcohol [24:1 (v/v)] at room
temperature were added to the samples. The suspension was mixed for 2 to 3 minutes, and the two
phases scparated by centrifiigation for 15 minutes at~2,000 x g at4°C. The aqueous (top) layer was
removed and placed into a 13 ml centrifuge tube. Five milliliters of 100% isopropano! were added,

and the tubes were mixed by inversion to precipitate the DNA. The precipitated DNA was spooled *

into a microfuge tube containing 500 ! of 70% ethanol. The DNA was pelleted in a microfuge at
maximum speed (14,000 rpm) for 2 minutes. The DNA was dried and dissolved in TE buffer in a
4°C refrigerator ovemnight,

DNA from the DP50 control was extracted from seed tissue. 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 transferred to a 50 mi conical abe, 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% (w/v)
PVP (MW 40,000)] were added to the processed seed. The samples were incubated at 65°C for
approximately 30 minutes with intermittent mixing and then allowed 10 cool to room temperature.
An equal volume (~15 ml) of room temperature chloroform:isoamy] alcohol [24:1 (v/v)] was added
to the samples. The suspension was mixed for 5 minutes, and the two phases separated by
centrifugation at ~16,000 x g for 5 minutes at room temperature. The aqueous (top) laver was
removed and placed into a clean 50 ml conical mibe. Approximately 1710 volume (~1.5 ml) of 10%
CTAB buffer [10% (w/v) CTAB and 0.7 M NaCl] and an equal volume of chloroform:isoamy!
alcohal [24:1 (v/v)] were added 1o the aqueous phase, which was then mixed by inversion for 3
minutes. The samples were centrifuged at~16,000 x g for 5 minutss at room temperature to separate
the phases. The aqueous (upper) phase was removed, mixed with an equal volume (~15 ml) of
CTAB precipitation buffer [1% (wfv) CTAB. 50 mM Tris pH 8.0, and 10 mM EDTA pH 3.0) and
allowed to stand at room temperature for approximately 1 hour. The samples were centrifuged 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. and 1 M NaCl]

by incubating at 37°C with gentle swirling for approximetely 2 hours or by sitting in a 4°C
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refrigerator ovemnight. Centrifugation wes performed at ~23,000 x g to pellet any remaining
impurities. The supernatant weas removed, placed into a clean 15 ml tube, and approximately
1710 volume (~150 pl) of 3M NaOAc, pH 5.2, and 2 volumes (~4 ml relative to the supernatant) of
100% ethanol were added 10 precipitate the DNA. The precipitated DNA was spooled into a .
microfuge tube containing approximately 1 ml of 70% ethanol. The DNA was pelleted in a
microfuge at maximum speed (14,000 rpm) for 5 minutes, dried, and re-dissolved in TE, pH 8.0 ina
4°C refrigerator overnight.”~=- .

DNA from each of DP50 and MON 15985 was quantitated prior to the initiation of the study
within the study frorn which they were derived. DNA quantitation was conducted using a Hoefer
DyNA Quant 200 Fluorometer using Boehringer Mannheim molecular size marker IX as a DNA
calibration standard.

PCR analysis of the genomic sequence flanking the 5’ end of the insert encoding Cry2Ab
protein in cotton event MON15985 was performed using one primer derived from the 5* genomic
flanking sequence paired with a second primer located in the inserted DNA near the 5' end in the
enhanced CaMV 35S promoter sequence, spanning a 1894 bp region (SEQ ID NO:26 and SEQ ID
NO:27). The PCR analysis for the genomic sequence flanking the 3’ end of the insert encoding
Cry2Ab protein in cotton event MON 15985 was conducted using one primer located in the NOS 3°
polyadenylation sequence near the 3’ end of the insert 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 analyses were conducted using genomic DNA from the cotton event MON 15985 or
non-transgenic cotton line DP50. The PCR analysis was conducted using 35-50 ng of cotton event
MON15985 or non-transgenic line DP50 genomic DNA template in a 50 pl reaction volume
containing a final concentration of 1.5 mM Mg?*", 0.2 uM of each primer, 200 uM each dNTP, and
2.5 units of Platinum Tag DNA polymerase (Gibeo BRL). The reactions for the 3° end of the insert
were performed under the following cycling conditions: 1 cycle at 94°C for 3 minutes; 35 cycles of
94°C for | minute, 56°C for 1 minute, 72°C for 2 minutes; 1 cycle at-72°C for 10 minutes. The
reactions for the 3* end of the insert were performed under the following cycling ¢onditions: { cycle
at 94°C for 3 minutes; 35 cycles of 94°C for 1 minute, 53°C for 1 minute, 72°C for 43 seconds; 1
cycle at 72°C for 10 minutes. The PCR products were separaled on a 1.0 % agarose gel.
Electrophoresis was conducted for approximately 1.5-2 hours at 100 V and visualized by ethidium

bromide staining.
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PCR products of the expected sizes containing the sequences flanking the 5’ and 3’ ends of
the insert encoding Cry2Ab protein in cotton event 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 representing the 5° or 3° flanking sequences were excised from a gel and purified using the |,
QlAquick Gel Extraction Kit (Qiagen) following the procedure supplied by the manufacturer. For
both analyses, the purified PCR products were then sequenced with the PCR primers using dye-
terminator chemistry. Due'to'the length of the PCR products, sequencing was performed with both
the primers used to generate the products as well as primers designed internal to the amplified
sequence.

PCR znalyses were performed on genomic DNA extracted from cotton event MON15985
and non-transgenic cotton line DP50 to verify the DNA sequences flanking the 5’ and 3° ends of the
insert in cotton event MON15985. The control reaction containing no template DNA as well as the
reaction containing DP50 non-transgenic cotton DNA did not generate a PCR product, 8s expected.
PCR analysis of the cotton event MON 15985 DNA generated the expected size product of 1894 bp
representing the 3° flanking sequence and a portion of the 5’ end of the insert encoding Cry2Ab
protein.

The control reaction containing no template DNA as well as the reaction containing DP50
non-transgenic cotton DNA did not generate a PCR product, as expected. PCR analysis of the cotton
event MON 15985 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 2 predicted size
PCR product is generated from both ends of the insert encoding Cry2Ab in the cottor event
MONI5985.

The consensus sequence representing the cotton genomic DNA sequence flanking the 5° end
of the insert, as well as DNA at the 53° end of the insert, is represented by SEQ ID NO:11. The 5°
consensus sequence data contains 1877 bp of DNA flanking the insert tollowed by 390 bp of insent
sequence containing the enhanced CaMV 358 promoter. Base pairs 362-750 show homoiogy to
chloroplast DNA. The consensus sequence representing the cotton genomic sequence flenking the
3" end of'the insert, as well as the DNA at the 3" end of the insert, is represented in SEQ [D NO:12.
The 3° consensus sequence data contains 349 bp of insert sequence containing the 3' end of the NOS
3 potyadenylation sequence and polylinker sequence followed by 1012 bp of cotton genomic DNA
flanking the insert. The rcported 5° and 3° consensus scquences presented here are the combination
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of multiple sequencing reactions and are shorter than those of the PCR products used 10 generate the
sequences. These data delineate the 5" and 3° ends of the insert in the cotton event MON 15985 and
show the DNA which immediately flanks the insert on both ends.

This data dernonstrates that cotton event MON15985 contains a single DNA insert containing

(1) a sequence encoding UidA (GUS) regulated by the enhanced 3558 CaMV promoter (lacking
approximately 260 bp at the 5'end ) and NOS 3° polyadenylation sequence; and (2) a coding
sequence encoding Cry2Ab-regulated by the enhanced 358 CaMV promoter and the NOS 3
polyldeny-laﬂon sequence (Figure 1). PCR and 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 verify the genomic DNA sequence flanking the 5° and 3° ends of the insert.

) EXAMPLE 5§

This example illustrates the physical characteristics of the sequences flanking the cotton
event MON15985, and characterizes the nature and physical location of additional DNA sequences
flanking the 5’ and 3’ end of the inserted DNA in the cotton event MON15985. Genomic DNA was
analyzed by Southern blotting to determine the number of insertion events, the copy number of the
inserted DNA, the integrity of the inserted promoters, coding regions, and polyadenylation
sequences, and the presence or absence of plasmid backbone sequence. All analyses were performed
with both the cotton line DPSOBE (control) and with the newly produced MON15983 event to
charzacterize the newly inserted DNA. In addition, the flanking sequence of the 5" and 3° “insen-to-
plant” junctions (previously determined by Genome Walking) were confirmed by PCR.

Plasmid PV-GHBK11, the source plasmid, served as the primary reference substance in thesce
analyses. The plasmid, mixed with DNA from the DP30 conirol subsiance, was usad as a size
indicater and a positive hybnidization control in Southem blot analysis. Additionally, molecular size
markers from Boehringer Mannheim [Molecular Weight Markers IT (23.1 Kb-0.6 Kb) and I1X (1.4
Kb-0.072 Kb), catalog #2536 250 and #1449 460, respectively] and Gibco BRL [High Molscular
Weight DNA Marker (48.5 Kb-8.3 Kb) and 100 bp ladder (2.1 Kb-0.1Kb), catalog #15618-010 and
#15628-019, respectively] were used for size estimations.

Genomic DNA from insect protected cotton event MON 1 59835 was digested with a varisty of
restriction enzymes and subjected 1o Southern blot hybridization analysis to characterize the DNA
encoding Cry2Ab and GUS integrated into the genome of DP50B.
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DNA extracted from leaf tissue was used for all of the analyses in this example except for the
nontransgenic sample on the wid4 gene cassctie intactness blot probed with the NOS 3°
polyadenylation sequence probe which was isolated according to the method of Rogers and Bendich
(1985). Leaftissue was frozen in liquid nitrogen and ground into a fine powder using a mortar and
pestle. Approximately | g of the ground leaf tissuc was wansferred 1o 13 ml centrifuge tube
containing 6 ml of the extraction buffer [2.5 ml DNA extraction buffer (350 mM Sorbitol, 100 mM
Tris pH 7.5, 5 mM EDTA), 2.5 ml Nuclei lysis buffer (200 mM Tris pH 7.5, 50 mM EDTA,2 M
N&Cl, 2% CTAB), and 1 ml Sarkosyl (5% solution)]. The samples were incubated at 65°C for
approximately 30 minutes with intermittent mixing. Four and 2 half milliliters of a mixture of
chloroform:isoamy] alcohol (24:1) at room temperature was added to the samples. The suspension
was mixed for 2 to 3 minutes, and the two phascs separated by centrifugation for 15 minutes at
~1,000 x g at 4°C. The aqueous (top) layer was removed using a transfer pipette and placed into a
13 ml centrifuge tube. Five milliters of 100% isopropanol were added, and the tubes were mixed by
inversion to precipitate the DNA. The precipitated DNA was pelleted by centrifuging at~1,000x g
for 5 minutes at 4°C. The pellet was washed with approximately 1 ml of 70% ethanol and
centrifuged for an additional 5 minutes at ~1,000 x gat 4°C . The DNA was allowed to dry at room
temperature and re-dissolved in TE at 4°C overnight. _

The purified genomic DNA was quantitatcd using a Hoefer DyNA, Quant™ 200 Fluorometer
(San Francisco, CA) with Boehringer Mannheim Molecular Weight Marker IX used as a calibration
standard.

Approximately 10 pg of genomic DNA from the test and control lines were used for the
restriction enzyme digests. Overnight digests were performed at 37°C sccording to manufacturers
protocols in a total volume of 500 pl using 100 units of restriction enzyme. Some of the control
digests were spiked with either 5 or 10 pg of PV-GHBK11. All restriction enzymes were purchased
from Boehringer Mannheim. After digestion, the samples were precipitated by adding 1/10 volume
(~50 ul) of 3M NaOAc and 2 volumes (—~1 ml relative 10 the original digest volume) of 100%
ethanol, followed by incubation at -20°C for at least one hour. The digested DNA was pelleted by
centrifugation, washed with 70% ethanol, vacuum dried for 10-20 minutes, and re-dissolved at room
temperature in cither water or TE.

Digested DNA’s were separated on 0.8% agarose gels in 1 X TBE buffer. A "long run’anda
“short run’ were performed for each Southern biot analysis. The long run facilitated greater
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resolution of the higher molecular weight DNA's while the short run ensured that ajl smailer
molecular weight DNA’s were retained on the gel. The long run/short run involved a 4-6 hour
electrophoresis at 80-85 V and an overnight (9-15 hour) run at 35-38 V. After electrophoresis, the
gels were stained in 0.5 pg/ml ethidium bromide for 20-30 minutes and photographed.

Plasmid PV-GHBK11 DNA was isolated from overnight E, colf epltures. Probe templates
homologous to the cry24b coding region, uid4 coding region, the enhanced CaMV 355 promoter,
the NOS 3’ polyadenylation sequence, and the entire backbone region were prepared by PCR using
PV-GHBK11 as the template.

Approximately 25 ng of each probe template, 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 labeled using PCR with NOS 3°
templaie (15 ng), NOS 3’ specific primers (0.25 pM each), 1.5 mM MgClz, 3 pM dATP, dGTP, and
dTTP, 100 uCi of **P-dCTP and 2.5 Units of Tag DNA polymerase in a final volume of 20 ul. The
cycling conditions were as follows: 1 cycle at 94°C for 3 minutes; 5 cycles at 94°C for 45 seconds,
35°C for 30 seconds, and 72°C for 1 minute; | cycle at 72°C for 10 minutes. The radiolabeled probe
was purified using a Sephadex G-50 column (Bochringer Mannheim).

Southern blot analyses (Southern, 1975) were performed established procedures, generally
Maniatis Fritsch Sambrook (Cold Spring Harbor). Following electrophoresis, the gel was incubated
in depurination solution (0.125 N HCH) for ~ 10 minmues followed by denaturing solution (0.5 M
NaOH, {.5 M NaCl) for ~30 minutes, and then neutralizing solution (0.5 M Tris-HCIpH 7. 1.5 M
NaCl) for ~30 minutes. The DNA from the agarose gels was transferred to Hybond-N™ nylon
membranes {Amersham) using a Turboblotter ™ (Schleicher & Schuell). The DNA was allowed to
transfer for 4 hours to overnight (in 20X SSC) and covalently cross-linked to the membrane with a
UV Suratalinker™ 1800 (Stratagene) set to autocrosslink. The blots were prehyvbridized an average
of 2 hours in an aqueous solution 0f 0.3 M sodium phosphate, 7% SDS (w/v), and 0.1 mg/ml E. 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 an aqueous
solution of 0.1% (w/v) SDS and 0.1X $SC for 15 minute intervals at 65°C. Multiple exposures of
the blots were generated using Kodak Biomax MS™ film in conjunction with one Kodak Biomax
MS™ intensifying sereen. Blots were stripped by incubating the blot with boiling 0.1% (w/v) SDS
and allowing it to cool 0 room temperature.
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The insert number (the number of integration sites of newly introduced transgenic DNA in
the cotton genome) was evaluated. The test and control DNA's were digested with the restriction
enzyme Scal, which does not cieave within the DNA segrnent used for transformation. This enzyme
released a segment containing the inserted DNA and adjacent plant genomic DNA. The plasmid-
spiked DP50 *short run’ samples were also digested with Xbal to linearize the plasmid. The blot was
probed with the reference plasmid PV-GHBKI11.

The number of copies of the transformation cassette inserted into each locus was determined
by digestir.zg the test genomic DNA with the restriction enzyme Sphl, an enzymae that cuts only once
in the linear DNA segment used to generate the event. The blot was probed with the reference
plasmid PV-GHBK11.

The integrity of the cry24b coding region was determined by digestion with a resiriction
enzyme, Ncol, that cleaves at the 5° and 3' ends of the 2245 coding region. The blot was probed ’
with the full length cry24 coding region.

The integrity of the cry24b encoding cassette (enhanced CaMV 35S promoter, cry24b
coding region. and NOS 3’ polyadenylation sequence) was assessed by digestion with the resixiction
enzyme BamHIl which cleaves at the 5° and 3° ends of the cry24b cassette. The blot was
sequentially probed with each element of the cassette.

The integrity of the uid4 coding region was determined by digestion with the restriction
enzymes EcoRI and Bglif which clcave at the 5° and 3" ends of the uidA coding region, respectively.
The blot was probed with the full length uid4 coding region.

The integrity of the widA cassette (enhanced CaMV 358 promoter. uid{ coding region. and
NOS 3° polyadenylation sequence) was assessed by digestion with the restriction enzymes SamHl
and Sphl which cleave at the 5' and 3" ends of the UidA cassette. The blotr was sequentially probed
with each element of the cassette,

The backbone region of the plasmid is defined as the Kpn! restriction fragment of PV-
GHBK11 that was not used to transform the plant. [t consists of & bacterial origin of replication. ori-
pUC. and the mpt// gene under the control of a bacterial promoter. To coafirm the absenca of
backbone, genomic DNA was digested with the restriction enzyme Kpnl and probed with the full-
length backbone region.

The sequence of the 53" and 3’ insert-to-plant genomic DNA junctions were determined as
described above using Clontech's Universal Genome Walker™ Kit. Primers were designed to verify
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these junctions by PCR. The 5’ junction was verified using one primer designed to the 5° genomic
flanking sequence paired with a second primer in the enhanced CaMV 35S promater of the uidd
gene. The 3’ junction was verified using a primer designed to the 3° genomic flanking sequence
with a second primer located in the ¢ry245 gene. The PCRs were conducted using 100 ng of leaf
genomic DNA (1-2 pl) as a template, 10 pmoi of each primer (1 ul each), and PCR Supermix (Gibco
BRL cat no. 10572-014) in a 25 p! reaction volume. The amplification of the reactions was
performed under the followinig cycling conditions: 1 cycle 94°C for 3 minutes; 30 cycles 94°C for
30 seconds, 55°C for | minute, 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 and control DNA samples were digested with Scal. DP50 control DNA spiked with PV-
GHBK11 was also digested with Scal. Since Scal does not cleave within the plasmid, a second
enzyme, Xbal, was added to linearize the plasmid. The plasmid was linearized to facilitate it
migration through the gel to serve as an accurate size estimator. The blot was probed with
radiolabeled PV-GHBK11 (Figure 1), the source plasmid for the linear DNA segment used in the
transformation. The DP50 long run did not produce any detectable background bands. Plasmid PV-
GHBK11 mixed with DPS0 short run  produced the expected size band at approximately 8.7 Kb, the
size of the whole plasmid, with no additional bands. The DP50B long and short runs produced two
bands at approximately 22 Kb and 15 Kb (very faint). Since these bands are present in both event
MON15985 and the DP50B (MONS531) contro! they are considered background bands associated
with the MONS531 event. The MON15985 long and short each produced one band not present in
either the DP50 or the DP50B lanes at approximately 9.3 Kb. This result suggests that cotton event
MON 15985 contains one segment of integrated DN A located on a 9.3 Kb Scal restriction fragment.

Genomic DNA isolated from MON15985, DP50B, DP50 {non-transgenic control) and DP50
mixed with plasmid PV-GHBKI11 DNA was digested with Spil. The blot was probed with PV-
GHBKI11, the source plasmid for the linear DNA segment used in transformation. The DP30 long
run did not produce any detectable background bands. Plasmid PV-GHBK 11 mixed with DP50 in
the short run produced the expected size bands at 3.9 and 4.8 Kb; an additional faint band at 8.7 Kb
in lane 5 is presumably due to undigested plasmid DNA. The DP50B 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 DP50B control they are considered background bands associated with the
MONS531 event. The MON15985 long and short runs each produced two bands not present in the

Y
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DP50 or the DP50B lanes at approximately 2.3 Kb and 3.5 Kb. Because the enzyme Sphl cuts only
once within the transformation cassette, this result suggests that MON15985 contains one copy of
imegrated DNA which produces these two restriction fragments.

DNA from the test, controls, and control mixed with plasmid PV-GHBKI11 DNA was
digested with NVcol 10 release the cry24b coding region and assess its intactness. The blot was
probed with the full-length cry245b coding region. As expected, the DP50 non-transgenic control
long run and the DP50B control long and short runs showed no detectable hybridization bands.
Plasmid PiI-GHBKl 1 mixed with DP50 in the short run produced the expected ~1.9 Kb band which
cotresponds to the entire cry24b coding region. Both the MON15985 long and short runs also
produced a 1.9 Kb band which corresponds to the expected size of an intact cry246 coding region.
This result establishes that event MON15985 contains the imact ery24P coding region, with no
additional detectable fragments.

DNA from the test, controls, and control mixed with plasmid PV-GHBK11 DNA was
digested with BamH] which releases the entire cassette encoding Cry2Ab (i.e. cry245 coding region,
the enhanced CaMV 35S promoter, and the NOS 3° polyadenylation sequence).

The blot was probed with the full length cry245 coding region. The DP50 non-transgenic
control long run and the DP50B control long and short runs showed no detectable hybridization
bands. Plasmid PV-GHBK11 mixed with DP50 in the short run produced the expected 5.2 Kb band
which corresponds to the entire cassette encoding Cry2Ab. Both the MON135985 long and short runs
produced a band at approximately 4.0 Kb. This result indicates that the 37 end of the transformation
cassette lost the BamH] restriction site during integration into the cotton genome. The 3" sequence
of the insert-to-plant junction, previously determined by genome walking, was verified by PCR
analysis. Sixty-six base pairs of the 3° end of the transformation cassetie were shown to have been
deleted, including the BamHI site. The deleted nucleotides do not include any of the NOS 3°
polyadenylation sequence associated with the cassette encoding Cry2Ab, but only linker DNA.
These results establish that the cassette encoding Cry2Ab is intact. No partial cassettes derived from
that encoding Cry2Ab were d=tected.

The blot used above was stripped and re-probed with the full iength enhanced CaMV 355
promoter, The DP50 long run did not produce any detectable background bands. Plasmid PV-
GHBK1 1 mixed with DP30 in the shott run produced the expected size bands at 5.5 and 3.2 Kb with
no additional bands dztectable. The DP50B long and short runs produced five bands at
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approximately 4.4, 5.3, 7.5, 9.4, and 22 Kb. Since these bands are present in both event MON 15985
and the DP50B control they are considered background bands associated with the MON531 event.
The MON15985 long and short runs both produced one band at approximetely 4.0 Kb which is not
present in either the DP50 or the DPS0B lanes. This corresponds to the fragment predicted for the
cassette encoding Cry2 Ab given the result obtained with the cry24b coding region probe. A second
band in the MON13598S lanes resulting from hybridization to the enhanced CaMV 35S promoter
associated with the cassette.cncoding UidA (GUS) is predicted but not apperent in the test Janes,
The rcsult.-s of the NOS 3’ polyadenylation sequence probe, discussed below, demonstrate that the
enhanced CaMV 35S promoter sequence associated with the UidA encoding cassette is present, but
the 4.4 Kb band co-migrates with a 4.4 Kb background band and is not apparent. No extrancous
promoters were detected.

The blot used ebove was re-stripped and re-probed with the full length NOS 3°
polyadenylation sequence. The DP50 long run did not produce any detectable background bands.
Plasmid PV-GHBK 11 mixed with DP50 short run produced the expected size bands at 5.5 and 3.2
Kb with no additional bands detectable. The DP50B long and short runs produced one band at
approximately 1.2 Kb, Since this band is present in both event MON 15985 and the DP50B control it
is considered background associated with the MONS531 event. The MON15985 long and short runs
each produced two bands which are not present in the DP50 or the DP50B lanss at approximatzly
4.0 and 4.4 Kb. The 4.0 Kb band corresponds to the fragment predicted for the cassere encoding
Cry2Ab, given the result from above. The 4.4 Kb band was not apparent on the blot probed with the
enhanced CaMV 35S promoter because it co-migrates with the 4.4 Kb background band seen on that
blot. This segment is associated with the uidA cassette.

These results establish that the Cry2Ab encoding cassette is intact and that there is a 66 bp
deletion between the Bamtl] site and the 3' end of the transformation cassetie, which does not
include any of the NOS 3° polyadenylation sequence at the 3’ end of the cassente encoding CryZAb.
No partial cassettes derived from that encoding Cry2Ab were datected.

Genomic DNA isolated from MON 159835, DP50B, DP50 (non-transgenic control) and DPSQ
mixed with plasmid PV-GHBK 11 DNA was digested with £coRI and Bg/1I to release the entire uidA
coding region. The blot was probed with the full-length wid4 coding region. The DP3) non-
transgenic control long run and the DP50B control long and short runs showed no detectable
hybridization bands. Plasmid PV-GHBK11 mixed with DP30 short run produced the expected ~1.9
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Kb band which corresponds to the entire u/dA coding region. Both the long and short runs of event
MON15985 DNA also produced a 1.9 Kb band which corresponds to the expected size of an intact
uid4 coding region. This result establishes that event MON15985 contains the intact uid4 coding
region, with no additional fragments detected. .

DNA from the test and control substances was digested with BamHI and Sphl to release the
entire uid4 cassette (i.e. uldA. coding region, the enhanced CaMV 358 ﬂmmotcr. and the NOS 3’
polyadenylation sequence). “Fhe plasmid PV-GHBK11 was digested with Ps¢[ and spiked into the
DP50 shox-1 run samples afier digestion (except for the NOS 3" polyadenyiation sequence probe blot
in which the plasmid was digested with BamH]! and Sphl). This was done to show the size of an
intact full-length uid4 ca-sette,

The blot was pmbeci with the full length wid4 coding region. As expected, the DP50 non-
transgenic control long run and the DP3S0B control long and short runs showed no detectable
hybridization bands. Plasmid PV-GHBK11 mixed with DP50 short mn produced the expectad 2.8
Kb band which corresponds to the entire uidA cassette. Both the MON15985 long and short runs
produced an approximately 2.5 Kb band. This result indicates that a portion of the uidA cassetie was
not present. The 5’ insert-to-plant junction, previously determined by genome walking, was verified
by PCR analysis. It had been demonstrated previously that 284 bp of the 5 portion of the
transformation cassette were deleted. These results establish that the ueld cassette is missing
approximately 260 bp of the 5° prormoter sequence and 24 bp of polylinker DNA derived from the
multiple cloning site of the plasmid. Odell et al. (1985) showed that such a deletion should not
affect accurate transcription initiation. No edditional partial widA cassetres were detected with the
uidA coding region probe.

The blot used above was stripped and re-probed with the full length enhanced CaMV 355
promorer. The DP50 long run did not produce any background bands, Plasmid PV-GHBK 11 mixed
with DP50 short run produced the expected size bands at 1.5 and 2.8 Kb with no additional bands
detected, The DP50B 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 the DPS0B control they are
considered background bands associated with the MONS31 event. The MON15985 lony and short
runs each produced two bands ar approximately 2.5 and 1.0 Kb not present in the DP50 or the
DP50B lanes. The 2.5 Kb band corresponds to the fragment predicted for the 1idA cassette. The 1.0
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Kb band results from the enhanced CaMV 35S promoter associated with the cassette encoding
Cry2Ab No extraneous promoters were detected

The blot was probed with the full length NOS 3' polyadenylation sequence The DP50 long
rur 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 short run produced one band at approximately | 2Kb Since this band 1s presentin
both event 15985 and the DP50B conrrol 1t 18 considered background associated with the MONS3 |
event The MON1598S5 long and short runs each produced two bands not present in the DP50 or the
DP50B lanes at approximately 2 5 and 23 Kb The 2 5 Kb band corresponds to 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 results confirm that the u/dA cassette 1s missing approxumately 260 bp of the 5° end of
the enhanced CaMV 35S promoter but 13 otherwise intact

Genomic DNA 120lated from event MON15985, DP50B. DP50 (non-transgeruc control) and
DP50 mixed with plasmid PV-GHBK11 DNA was digested wvith £pnl  The blot was probed with
the entire backbone sequence The DP50 long run showed no detectable hybridization bands
Plasmud PV-GHBK 11 mived with DP50 DNA produced one band at the expected size of 2 6 Kb for
the entire backbone The DPSOB long and short run produced a single band at approxumately 22 Kb
Since this band 13 present 1n both event MON13985 and the DP50B control it is considered
background associated with the MONS31 event The MON 15985 long and short runs contaned the
22 Kb background band with no additional hybrnidizaion This result establishes that event
MON15985 does not contmin any detectable plasmid backbone s=quance

PCR was performed on genomic DNA to confirm the insert-to-plant junction sequences at
the 5" and 3" ends of the ION 15985 insert  As expected, the non-transgenic samples did not yicld a
PCR product when either the 5° or 3 pnimer set was used The DP30B sample used as the Lontrol
did aot yreld products with either primer pair, as expected. A different event prepared using the
same consiruct and selectad for expression of Crv2Ab, MON 15813, also did not yield products when
either prmer set was used The MON15985 genomic DN A yielded the comrect size products when
5" end using pnmer pairsand 3 end primer pawrs  This PCR analy s13 confirmed the 5" and 3 border
sequences of VION 139835
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The msect protected cotton event MON15985 was produced by particle acceleration
technology using a Xpnl DNA segment containing a cassette encoding Cry2Ab and UidA  The
MON15985 event contains a single DNA msert located on a 9 3 Kb Scal fragment. This insert
contains one complete copy of the inserted cassette which 1s missing approxamately 260 bp at the
5'end of the enhanced CaMV 355 promoter driving expression of the UidA coding sequence PCR
was used to verify the 5° and 3" juncuon sequences of the insert with the plant genome, as well as
the 1ntactness of the 5" and 3" ends of the insert  Event MON15985 does not contain any detectable
plasm:d backbone sequence resulting from the transformation event  Based on the enzymes used in
this study, the restriction pattern of the cryldc insert 1s not changed by the insertion of the DNA
inserted compnsing the cry24b coding sequence

Thus, SEQIDNO 14, SEQIDNO 15,SEQIDNO 16, SEQIDNO 17,and SEQIDNO 18
and sequences compnsing these sequences, are diagnostic for the insertion which gave rise to cotton
event MON15985 With reference to Figure 1, these sequences are reference numbers 2,4, 6,9 and
11 respectively

All publications and parent applicanions menttoned 1n this specification are indicatsve of the
level of skill of those skilled 1n the art to which this invention pertains  All publications and patent
apphcations are herein incorporated by reference to the same extent as i1f each individual publication
ar patent application was specifically and individually indicated 10 be incorporated by reference

Although the foregoing invention has been descnibed in some detail by way of illustranon
and example for purposes of clanty of understanding. 11 wail be obvious that certain changes and
modifications may be practiced withun the scope of the eppended claim
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CLAIMS-

1 An insect resistant cotton plant, or parts thereof, seed of said cotton plant having bezn
deposited with the Amencan Type Culture Coliecuon under accession number PTA-2516
2 An msect resistant cotion plant, or pans thereof, wherein DNA having at least one
nucleoude sequence selected from the group of SEQ IDNO 14, SEQID NO 15, SEQIDNO-16,SEQ
iD NO 17 and SEQ ID NO-~18 forms part of the plant’s genome
3 A descendant plant of the insect resistant cotton plant of claim 1 wherein DNA having at
least one nuclectide sequence selected from the group of SEQ 1D NO 14, SEQ ID NO 15, SEQ ID
NO 16, SEQ ID NO 17 and SEQ ID NO 18 forms part of the plant’s genome
4 Scedofaplantof Claims 1,2,0r3
5 Amethod of producing an insect resistant cotton plant compnsing breeding wath a plant of
any of clamms 1, 2, or 3, and sclecting progeny by enalyzing for at least one nucleotide seguence
selected from the group of SEQ ID NO 14, SEQ IDNO 15, SEQID NO 16, SEQ IDNO 17 and SEQ
IDNO 13
6 Anisolated DNA sequence compnsing SEQIDNO 14, SEQID NO 15.SEQIDNO 16
SEQIDNQO 17or SEQIDNO 18
7 Anisolated DNA sequence compnsing SEQ IDNO 26, SEQ ID NO 27, SEQID NO 23,
SEQ ID NO 29, SEQ ID NO 30, SEQ ID NO 51, SEQ ID NO 32, SEQ ID NO 33, SEQ ID NO 34,
SEQIDNO 35, or SEQID NO 36
8 A pairofisolated DNA sequences, each comprising at least ten nucleoudes and which when
used together in a DNA amplification procedure wall produce en amplicon diagnostic for MON139835
9 The pair of i1solated DNA sequences of Claim 8 wherein each 1s chosen from SEQ ID
NO it
10 The pair of 1solated DNA sequences of Claim 8 whereir: cach 1s chosen trom SEQ 1D
NO 12
11 A method of detecung the presence of the MON15985 insertion tn couon ussue
COmpnsing
() selecung a pnmer pair each compnsing at least ten nucleoudes from SEQ ID
NO 11 or SEQ IDNQO 12 wherein each member of the pa:r 1s on opposite sidesof a
sequence diagnostic for sad MOIN1T59835 insertion,
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(b) contacung a sample of smid cotton tissue wath sawd primer pair;
(c¢) perforrmng DNA amphfication and analyzing for an amplicon.

12 The method of Clasm 11 wherein said primer pair 35 sclected from the group consisung of
SEQID NO 26, SEQ ID NO 27, SEQ ID NO 28, SEQ ID NO 29, SEQ 1D NO 30, SEQ ID NO 31
SEQID NO 32, SEQ ID NO.33, SEQ ID NO 34, SEQ ID NO 35, and SEQ ID NO 36

13 A method of detecting the presence of the MON15985 msertion in cotton hssue

compunsing
(2) contacting a sample of sad cotton ussue with a polynucieotdes probe that
0 hybndizes under stringent hybridization conditions wiath one or more DNA
sequence sclected from the group consisting of SEQ 1D NO 14, SEQ ID
NO-15, SEQ ID NO 16, SEQID NO 17 and SEQ ID NC-18,
(b) subjecting the sample and probe to stnngent hybndization conditions, and
(c) analyzing for hybndization of the probe
18 14 A DNA detection kit compnising a polynucleoudes probe that hybridizes under stringent
hybndizanon conditions with one or more DNA sequences selected from the group consisting of SEQ
[D NO 14, SEQ ID NO 15, SEQ ID NO 16, SEQIDNO 17 and SEQIDNO 18
15 A DNA detecuon kit compnsing a pnmer pair cach compnising at least ten nucleondes
from SEQID NO:11 or SEQ ID NO.12, wherewn each 1s on opposite sides of a sequence diagnostic for
20 the MON]35985 msertion
16 The DNA detection kut of Claim 15 wherein said pnmer parr 1s selected from the group
consisting of SEQ ID NO 26. SEQ ID NO 27, SEQIDNO 28, SEQ IDNO 29, SEQIDNO 30 SEQ
{DNO 31, SEQ ID NO 32, SEQ ID NO 33 SEQ ID NO 34, SEQ ID NO 35, and SEQ ID NO 36
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COTTON EVENT MON15985 AND COMPOSITIONS AND METHODS FOR
DETECTION THEREOF

ABSTRACT

The present invention provides cotton plants, cotton tissues, and cotton seeds that include the
s MONI15985 event, which confers resistance to Lepidopreran insect damage Also provided are
assays for detecting the presence of the MON15985 event based on the DNA sequence of the
recombinant construct mserted into the cotton genome that resulted 1n the MON15985 event and/or

the genomic sequences flanking the insertion site
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SEQUENCE LISTING

<310> Monsanto Technology LLC
Huber, Scoct A
Sean, Dobexcy C.
Roberts, James X
Sheppley, Zacchary W

<120> Cotton Bvent 15585 and Compositions and Methods for Detection
Thereof

<l30> 38-311 (522:1) WO MOBT 232P

<140> U8 60/297406 _
clal> 2001-06-11%1

——
- =

<160> 38

<170> PatentIn version 3.1

<210> 1
<211>» 10
<2132> DMNA

<213» Artificizl Sequence

<220>
<223> Artificial Sequence

«120>

€221> nigsc_feature

222> (1) (20)

<223> sequence comprxising a junction batween inserc DNA and cottom
chromosome

<400> 1

gcattcctgg ttataatata 20
<210> 2

<212> 20

<213> DNA

<213> Artificial Seguence

220>
«223> Arcifjcial Sequence

<220>

«221> mazc_feacure

222> (1) {20)

<223> seguence conprising a junctiow setween insert DNA and cotto-
zhromosome
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<400> 2

cTttototgel aagtgggtca

<210>
<31l>
€212>
<213>

DNA

«220>
<2231>

<3129>
<2215
<222>
<223>

(1)

<400>» 3

agtacacasn
cagttaaata
actacatact
taccgagcte
ctgtccacga
Sgaaagtact
cccctgetga
acggaggcac
taggcacctc
ggatagattt
togeggatoy
cagcctcoctac
accaggacygg
cagckbgagge
aatgcggtas
acggaraact
accatggoga
tocacggace
ttgtoceteo

£210> 4

211> 309
<212> DuA
<213>

<400>» 4

aagisggtea
tatgattgss
Ttecaletcott
accggggagy
ATTAASTALY
aasztger:

<219 §

1104

misc_featura

(1104) -

ACRAAAgCAT
gocecgatact
tatccagtaa
gaattcaggec
tgaaggttec
caagctectt
actocgeaagg
agccagcagg
cgtactctte
cttectcgac
tcacgcaacc
ctggacagac
aacgeccgatt
caccgtgaa
agatacgtee
caggcaagta
cgrteggoges
gittggccte
actrcmtete

Sstogggrtgge
gtticrchss
aaatcggsta

g9g99g59aa
tTatcggotg

Arrificlal Sequence

Artificial Saquenca

catatgctga
ctectogere
aaagcccoica
ctctagatet
cteggottca
ggtaacatag
gttctcacgt
aacggsagga
ctgattcaca
gcagttggag
ctcaccgtat
tcraacecct
gtictgteece
gtcazcgete
ctoaagtice
agocetcacga
ggcrcgcaac
ctigraascyg
tgen

Gossypium lrgutuy

attggtrtee
ggtgtacatce
aaaaacaacs
tggaggaaat
atcgagsgay

complacely synthetic saguence

ttratctatt
actatgaget
aaattgaaga
cattattecet
cocgatcicga
ccaactggaa
ctgeccatoty
gertegogt
gtgtagtcegt
aacttaaget
ccctecttgte
tgggacactt
tccacgtbcca
ctgatgacgt
tcgaagatgg
atgecgcgca
tgatcatate
atgttagcte

aatttcaacyg
aatgacctee
ALgaasaaaa

EgARRTAGESS
aaggastzca

catagacgga
Attacagcat
CARAgOACSY
ccatcangag
coccacacoet
gtggrgtgta
tgraggattt
aaccietgtlt
tgcaagraac
cgteggtgtt
aageggtcac
cagcttccca
catgacctitt
TLCEggCoaTe
cagcgttcac
cacgttrete
gcgagttcac
cccattegag

cgtsttgteg
cctattgcat
gagtaggect

cTCADTEALT

atgztcaatt

06703702 LLN L1 38
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gctcaagtca
acatcttagt
gatccacgag
aagctccacy
gteggteotea
gtooctgtaa
ctcctagtac
acggctagtyg
ggtgregteg
gttctcgatc
acggagaalq
cicaggoaca
cacattceag
gtacaaggag
accagggate
tgcggcgrgy
gaacasagca
ttkctoacgs

catatacttt
cgtctgaact
acrcateecge
Atatatataa
stgygs-stga

20

60
120
180
260
300
iso
420
480
540
8090
660
720
780
840
900
960

190240
1030
1104

53
123
130
2a)
3090
3309
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ctctgscect
ctgtcaatacc
taaaatcagg
cgageoetgec
tecgeccete
ccgeggtgte

v GLIDrIELITIELLS

caagtgtcaa
goagggcacs:
cgttttegec
corcatcerge
atcegtcage
tcgocacacgy

gtatattctit gocagaSaaca Atcacgaggce
tgatctgata gagaaaagaa agaaagaaaa
asaatcaasa aassatcIca tttaactgata

3
<21ll> 2378
<212> DNA
<213> Artificial Sequence
<220>
<223> Artificial Segquence
<220>
<221> miac_feature
<222 {1) (378}
<223> completely synthetic seguance
<400> 5 -
cccctcaaat gtcaataggt gcocgecccbca totgtcoagca
gyatcgogec Ccctcacctgt cagtagtegc goccoctoaag
tatccocagy cttgtocaca tcactctgtgg gaaactcgoy
gatctgcgag gotggoecage Loecacgtoge cggoogaaat
cadcgcogeg cocgggtgagt cggeccekbda agtgtcaacy
gagggccaag tEbttcegega ggtatccaca acgooggegyg
cttegacgge gtttecgyg
<210> &
<211> 211
<212> DNA
<213> Goksyplium hirsutum
<400> 6
CTataatata cacatatata atttatcact
Attggccoct ccattttttt aaaaaaaatt
agazgaatat tagtgaccct tcaatggtga
adcaazatgt caaacagtct gacagectcct g
«210> 7
<211> 26
<212> DNA
«213> Arcificial Segus=nce
<220>
<223> artafic:al Sequence
<220
«221l> misc_rfeature
222> (1) {24)
<223> completaly aynthecic sequence
<400> 7
gccaatgoet cgtgattgit ctetge
<210> 8

08/03/702
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211> 2@

<212> DNA

<213» Axtifacial Sequence

120>

<223> Artificial Sequence

<220>

<221> wmisc_featuras

«2231> (1) (26)

<2231> completely synthetic sequence
<q00> B

gacttgegag gotggccage tocacy

«210> 9

<21l1l> 589

<212> DNA

<213> Arxtificial Sequence

<220

<223> Artificial Sequence

<2203

<221> wmisc_feature

222> (1)} {378)

<213>

<2230>

<221> misc_feature

<222> (379) (sa9)

€223>

<300> 9

ccoTtoasal gtcaataggt gogeecctea
ggatcgogece ccotcarnctgt cagtagtegeo
tatscccagg ¢ttgrtecaca teatoetgtgg
gatsigcgag gorggecage toccacgtege
caacgccgeg ccgggtgagt cggcccctoa
gagsgccaag ttttococgega ggtatcceaca
Sitegasgge gtitctggtt ataatatac
Agagaacaat cacgaggcat tggccecstcc
9433ag2aAg AAAQAAAAAY JAAGAALATCA
asarcicatt ctaatgataaa caaaatgtca
<210>» 10

211> 1lall

<212> DMNA

~212> Aarzificial Ssguence

tccgecagea
gccocccaag
gaaactegeg
cggecgaaat
astgrcaacy
acgeceggeygg
catatacaac
attttettaa
gtgaccteec
aacagtctga

- ks

MONS531l 3' lngart segquence, completelv synthetic

cucrgecees
Tgtcaatace
tasAALCAQS
cgagectgee
toccgezectc
ccgegetgts
ttatcactgt
aaaaaaccty
aastcgtgaaa
cascicctg

p6/03702 LLM 11 38

MONS31 3' end Goasypium hirsutum flanking sequeace

caagtgtcaa
goeagogocact
cacttLtoges
cctecatctgt
atctgtcagt
tcgesacazgg
acattettgeo
ateegataga
aatcaaadad

vw wLiDrLEl raglis

26

L

120

189
232
3no
150
%28
<30
550
533
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¥

yx

220>
<223> Artificial Sequence
<2230>
<221> misc_feature
<€222> (1) (1104)
<223> complately synthetic insert sequence
«220>
<221> misc _Tfeature
<222> {1108) (1141}
<223> MONS3I1 S5' end Gossypium hairsutum flarking sequence
<400> 10
agtacacasa acaaaagcat catatgctga trotarttatt catagatgga getcaagtcea 50
tagttaaata gococgatact tteotogote actatgagehk attacagcat acattttagt 129
actacatact tattcagtaz aaagcocctca saattgasgs caaaggacgg gateccesgy 130
taccgagete gaaktcaggc ctotagatcet cattattcet ccatcaagag aagchocacy 240
ctgtccacga tgaagghtee choggttica cogatctcga tocacacttit gteggtcoteom 3400
ggaaagtact caagctcctt ggtaacatag ccaactggas gtggtgtgta gtoccctgtaa 3560
cctetgttga actcgcaagqg gttctcacgt ctgechatetg tgtaggattt ctocctegtac 420
aAcggaggrat agtcagoaqy aacggaagga gottoghtgt aacctergtt acggoetagtg 480
taggzaccrc cgtactctte ctgattcaca gtgtagtogt tgcaagtaac ggtgrtrLgtlyg 540
qgatagattt cttocetocgac goagttggag aacttaagcet cgteggtgt: gtteotcgabce 600
tcgtggactgg tcacgeaace ctcaccegtat coctocttgt aagcggtcac acggagaatg €60
tagecctctic ctggacagac tctaacctcoct tgggacactt cagcoctioccA ctoaggcaca 720
accaggacygg aacgctgatt gttetgtitoe tcocacghcca catgacchtbt cacattccag 780
cagctgagge cattgttgaa gtcaccgttc ttgatgacgt ttotggoatce gtacaaggag 840
aatgcggtaa agatacgtce ctcaagttcc tocgaagatgg cagogtisac accagggatc 500
acy-, Rcaact caggcaagta agcctcacga atgcoctgtgca casgbttgtcec tgoggcgtgg 960
Atcatggcga Lgtiggtgtec ggocttgoaac bLgatcatatt gggagitcac gaacaaagca 1020
tccacggact cttigygcocte ctigtaaacg atgttagttt ccoccattcgag titcboacgt ica0
ttgtecctce acttctIctc tgetaagtgy gtcagtgggg tggcattggt ttttaatilic 11.0
aacgcgtitt gtcocgoactata ctttCatgat Ccggggtttct citiggtgta catcaatgac 1200
CTtccotatt glattytctg aatLItCATC LCTtLaaateg goTaaasaaac aactatgaaa 1250
azaagagtag JECcialtcat gogtaceyggy gaggggsyygg §GaAatggaga aaatagaaca 1320
gzggactsat LCaAtatalat ataaacciag tatgitattg ghtgatcgag tgggaaggaa 1180
CECAATOLIIC affTtelgggt ttgasacitg ¢ 1412
<210> 11
<211> 2287
<212> DNA
<213> Artific:al Sequencze
«I20>
¢221> Arzifiic.al Saque—ce
<220>
«22i> misc_feat.re
<222> ({1} (38

08/03/02 LLN 11 38 [= TX/RY 30871



<223>

220>
221>
<2132>
<223>

<220>
<221>
<222>
<223>

<320>
<32 >
<2223>
<323>

<400> 11
cttgtoactg
taacagegaa
tgagrrecage
ctaacattaa
ctasaagage
ggactatacy
tttattegta
aactaccott
caagzaagat
ctastctate
gerttcaagaa
aattgegctit
tcaaktggact
totratttte
ccacygagagc
Lcatctesca
ttkeggeege
ttcitcataa
aattggrgcs
acgggactag
cticgcatcs
grgatcccos
tzgatcgata
Aagtttcace
taccaztaga
grgktsgraga
caciccagac
ttacgaaaaa
=Taataaasg
Ttgycacac:
tgatticaegt
ATaatgcaat

misc_feature
{(362) .
§' and chloroplast related DNA sequence

{750)

mizc _feature
(7151)
5' end Gossypium hirsutum remnant DNA seguence

{1885}

misc feature
(1e8s)
5' end inserted DNA sequence

(2267}

gtgcagacag
atcttaggge
tgatggagag
acagaatcgt
taaggtaaaa
gocragtgget
ttaacagcra
gtagcetecag
gtacggtcta
ctggtreatg
atagrgaatg
atatccateca
cectgacgtat
acaggacetet
tccoatocage
aattgacaatc
[ 4 2-{ 41341} }
sgcacettgg
Lgactgageyg
tegTettgag
accatigcaa
taggccaaat
Sgcccigtag
ccaactaaca
tegactgcaa
cLItactatyg
TatttLgrac
aAgactattge
Stigaagact
tgatgcacta
gtTgrttaag
gagicatatc

gttcggggag
ggrtccgagaa
gaaaacqgos
tectactasan
tetgggcaaa
agtcaacagg
ctcktaggagyg
aatgtctoag
aAtgaggctac
gLocLeocctty
qtcLtatcan
crgtaggaat
acgaaggagt
gortaccata
attgatttgg
aaatctcaac

Thaatgatgt
atatggccte
cacccgecsa

cEcATAtrLa
ggcecaacsca
ggatggegac
ttgatgatgy
tccaagtgea
artgraggraa
gtcctthteg
gagaactgtse
taCtaagtkEl
cgaatgacaa
tgLicitegLc
atcaaaaagt
tctataaagg

tatggccoat
atgagatcge
amgatttgag
ggggtaaggg
gtttotaacgt
ccgggcggga
aatgtecttta
tttatgecce
tacgaaatat
gctatatggt
tacacaaatg
tgugtteaag
teccttagge
attattgaca
ctagggatag
aggtttcagc
tgortgtitg
gagtgctcte
agetcaagac
cEatgrtbctg
ccragcacty
gctataagac
ggacgaccac
accagaggtyg
tgttggacag
ggcaggcgaa
agaggtggct
ccacgrIbta
grtagegtaa
tatttotcaa
goatgccraa
gteatatces

-~

Sossypium harsucum 5' end genomic DNA sequence

tggtggt
caagtccoga
gggagaggat
cagtggrgga
ggccciagysy
aagTactcat
tgeggtgota
tacctattat
ttacccatyg
tcatcsgggs
cataactcceoe
ccttececac
cttogeoacsc
gocancTggt
ttettzaag:t
aaAgraaggcc
cacctggaaa
tgacegoss
gecugagstt
Lcgatacaat
tgasgggrec
tggrcacsgo
gatgaccss
tacccgcaga
ggtagatcag
aaigtoig:t
aactcgagaga
cgecatgegt

agcatizbtT =

acatactglt
ctaatastta
gaaaccoeet

08/03/02
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agagagaaag
tccaacgege
ttegtggate
agagatattt
aAtaaiaaag
ttgaaatggy
acgactcaat
crggecatac
giggggcaayg
gagagacoga
caggaastte
ccccotceeca
cgtigaasat
gaaaacsgcyg
getaagIcaa
- 1T T3 Y
acatgcacsg
zzagcIztcy
gaatagcata
cacccatgsy
aaacgcaaag
aagaaaagcg
ceccaccess

gggcactcIac
ggtgtzzacsg

nanp

ggaagaa-ca
zsagaaacsaa
cggattsTat

v dLiaf12173Z2LLR
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7
sFcecagoeta tcorgtoactt tattgtgaag acagcgsaaa AgQgaaggtsyg ctoctacaaa 1980
tgecatcAtt gogaltaaagg aaaggocatc grttgaagats cetcectgecga cagtggtcoce 2040
fsagacggac ccccacccac gaggagceatc grggaiaaag aagacgticce asccacgtit 2100
Ccaaagcaag tggactgata tgatatctec aAgtgacgtas gguatgacgc AcAatcccac 2160
tatccttocge aagaccocttc ctctatataa ggaagttcat Lteatttgga gaggacacge 2220
tgacaagctyg actchagcag atctocatgg tocegtectgt agaaacco 2287
<210> 12
<21i> 1360
<311> DNA
<211> Artificlal Sequence
«220> -
<223> Artaificial Sequénce
<320>
<221> misc_feature
<222> (1) (349)
<223> 3' end insert sequence
<220
<221> migec_feature
<222> (350) (673)
<223> 3' end Gossypium hirsutum remnant DHA sequence
220>
<221> misc_fextura
<222> {674) (1360)
«223> 3' end Gossypium hairsutum chromosomal sequence
<~00> 12
Coaactaaca tctogeeget gtactgatag gagotcigat ccocccatguga attcccgate &0
gticaaacat thggcaataa agtticttas gattgaatces tgecrgeeggt cttgogatga 120
TCTaZCArACA ATLttcigttyg sattacgtta agcocatgtaat aattascatg Laatgcatgs 130
cgtiatCLtat gagatgggtli tttatgatta gagtcccgea atcatacatt taatacgogs 240
Cacaaaacaa aatcatagege gcaaacttagg ataaattatrs Gegogcggtg tcatctatg: 320
tacragatcg gggatatocc cggggcggcs gobitagaac tagtggatct gcactgsaat 359
TCCATCCALL CagCaacctt aaaagtaata aactiasact aagtgtactc citatcaaaa 223
catlaaccad gagatgagga Laacagegtit €ggcCRAcCCcCe caataccACC tatsatcaaa 530
gcatgcgaty Lcacgaacglt tttcocctgacg gocaatcgaca caaagaagag attaaaaagg S50
gaciaccacts CagAaagaag aaagagaatc ggcaccactqg "gaaactaca cttgataacc 600
gTATTAgGCAR gyctocacca ttgataakas clbcgacaacce asagaggaact cactitaccit 1 1]
gaccaaagts gggitgtrgg tactaagger caaagoiaagg aaaatgtcta aatgagtgag 720
CtgIgooiic ttaattiaat CAAACTgAAL ARtaagaaag gatgribgoca atcttgtgog 7a0
goaagjacgy acaagaggii tocgacccaac ctagajaaga caitaaaact gcagaactygs 82
goicgotigt tlaggatcogg gotttaaagg agaatggtlbt gatggaccag aacagRgaca 893G
BATCAATACA cUCAgaltiLi gatcLbectt attcotcccte aactatrgat Tttgtoiigy 258
g-aailgatgg tgtagcaggs garcgdglitt taggigittt tcaaggoatg actgtracoc 1032
attTlaatcc gacttgogat gaccataatg agatggaggce tgUaAcLaag gatgaagtat 1032
tGaicoaaa CRCSCALUCg acatgitliga Taaaacictt agtfacaaaa ttcttagtaa 1133

08703702 LLN 11 38
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8

ACHIACOCAL Aaggttabtct ttagatgtta tottcatcac atctacaatt ctttcageta 1200
CtgoCictty tarcaagoga tactttocaghk cagtatakic gtestgoage actgtratca 1249
caatacagtiy CLTataccttrt ticrtatatca ggaatgactt caagatcoggt tasgaactlit 1320
taaagccata ttgittoret cgtagoCtica gaagcaacca 1350
<210> 13
<211> 1050
<212> DNA
<213> Gosasypium hirsutum
<400> 11
ctigtecattg gtgcagacag gttcggggag tatggectat $ggtogtggt agagagaaag &0
taacagcgaa atcttagggt ggtecgagaa atgagattgt taagtcctga tttaatgtge 120
tgagttcagt tgatggagag gaaaatggca aagatttgag gggagaggat tttgtggatc 180
ctascattaa acagaatcgt toctactaaaa ggggtaaggs tagtggtgga agagatattt 249
ctasasaage taaggtaaaa tctgggoaaa gtritaacgt ggococagggy asatazaaaag 300
ggactatagy goctagtggt agtcaacagyg cocgggogaga aagtatccat ttgaaatagy 363
ttgttgttigg Cactaaggct caaagcaagg aaaatgtcta aatgagtgag ttgggcotuet 420
Ttaatttaal tmaactgasa aataagaaag gatgttgcceca attbtgtgtg gocaaggacygy %80
acaagagatt CCgaACCcaac ctagagaaga caittasdact goRqasctgy geotcegocttgo 540
tcaggatogyg goctttAaagg agaatggitt garggaccag aatagagaca aaccaataca 5§90
ctcagatttt gatcttoetl attcteccic mactattgaz trrcgti:tgg gtaatgatgg 550
tgtagcaggg gatcgggttt taggtgtttt ccaaggcatg actgttacte attttaatce 720
gactigcgat gaccataaty agatggaggce tgtactSaag gatgaagtat tggatccaaa 780
taggcartcg acatgtitga taaaactctC agttacsaaa ttcitagtaa acgaatccat B4O
aaggttatct CrLagatgtta Cthtocatcac acctataatt Ttticagecta ctgoctettg 900
catcaagiga Cacttbicagt cagtatactc gtcttgeage actgtiatcea caatacagtg 960
ttatcatethis CtCCAfAtad ggRiTgActC caagatcggt —AAgAACTLT CaAAgCCata 1020
ctgtttattt cgtagoctca gaagcaacca 1050
<210> 14
<2l1l>» 24
<212> DNA
<213> Arcificial Saquesce
~220>
<223> Artarficial Saquence
«220>
<221> Tisc_feabare
222> (i) {201
<23> S§' aven:t e~d cotton genome jeaquence Eifnking chloroplast Telated

seqguance |
<+00> is
tgaaacgigt ttatIegrat 23
<210 15
«211i> 23
<212> DNA

95703702 LLN 11 238
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<21l3> Artifiecial Sequence
<210>
<2213> Artifaiclal Sequence
<220>
«221> misc_feature
<322> (1) (20)
<223> 5' end chloroplast relaced sequence adjacent to 5 end cotton
genome sequence
<400> 15 \k
acgaaggagt tccctitagge ﬁf 20
<210> 16
<dll> 20
<212> DNA
213> Axtificial Sequence
<220>
<223> Arcificial Seguence
<230>
<221> nisc_feacure
<222> (1) (20}
<12)> 5' end cotton genomic remanant sequence adjacent to $5' snd insery
sequence
<400>

18 2? V%) 20

atatctetat aaagggtaat

<210> 17

<21l1l> 20

<212> DNA

213> Art:ficial SeclLance

<220>

«233> Arcificial Sequance

<220>

<121> maisc_featurs

<222> (1) (20}

<223> 3' @nd 1nserc ssquence at NOS3' adjacent o 1' e-d catiem Fermonac
<400> 17

ctagiggatc tgcacrgasa }(\(a =3
<210> 1@

08703702 LUN 11 38 [= TW/RY 80871



<21l1l> 20

212> DNA

<2131» Axtificial Sequance
<220>

<223> Arcvaficial Segquence
<2208>

<231> mise feature

«222> (1) (20)

<323 >

1

Gogsypium hirgutum chromozome sequence

<400> 18
tcaaagtaqg

<210>
<3il>
<21l2>
<213>

1s
3¢
DNA

<400> 19
cttgtcacty
taacagogan
tgagrreagt
ctaacattaa
ttaaaaaagc

ggaccatugyg
t

<212>
<21lis
<212>»
<213>

20
k¥ |
DNA

<220>
<€221>
<222>
221>

(1

-f

getgtrggta

gtgcagacag
atcttaggge
tgacggagag
acagaategt
tasaggtazaa
gcctagtagt

nisc_feature

{389)

Gosayplum hirsutum

gtrcggggag
ggtccgagaa
gaaaatggeca
cccactaaaa
tchiggacaaa
agrcaacagy

unidencified planc

Gossyvpiun hirsucum seguence

<400> 20

ttaticgtat
actateottyg
aagaaagaig
w=ttotatte
citsAAgalad
astgcgctca
caatgqactc

taacagctac
tagctccaga
tacggtctaa
cggttcatgg
cagtgaatgyg
caltsacsac
crgacgtata

tetaggaggaa
atgtcreagt
tgaggctact
tttctetegg
tcTtatcaat
tgraggaatt
cgaaggagt

tatggcetat
atgagattgt
aagatctgag
ggggraaggy
gtttoaacgt
cegggeggga

atgrtoteac
trtatgcteco
Acgaaatactc
ctacacggtt
acacaaacgt
gggtisaaqc

- 1w wiloelZLTIZIILE

gggtggtggt
taagtcctga
gggagaggac
tagtggtgga
ggcccagggg
sagtatteat

chloroplast related DNA sequence adiacent to 5!

geggtgeraa
acgctattacc
LASSCATgYS
catccagygy
acaactecce
tcIcccoags

08/03/02 LLY 11 38

3' and cotton genomic remnant sequence adjacent to I' end

agagagaaag
tttaatgtge
ttegeggate
agagatattt
aataaaiasg
ctganatgyg

flanking

cgatttaatca
tggatataczc
tgggscaagc
agagatcgag
aggaatitca
coetteical

@0
120
1a¢0
240
io¢
350
36l

80
120
130
a0
300
3590
389
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<210>
<2ll>
<212>
<213

21

DNA

<400> 21

tctettagge
attatcgaca
crtagggatac
aggtttcage
tgcttgttty
gagktgetoto
agttcaagat
cratgttetg
ccrtagcactyg
gctataagat
ggatcgatcac
accagaggtsg
tgttgsacag
ggcaggcgaa
agaggtgget
tcatgttta
gttagegtaa
tactttrcaa
gcatgoctaa

<210>
<211>
<212>»
<213>

22
is2
DNA

220>
<223>

<220>
«221>
232>
<223>

(1)

1135

ttttgcattt
gcoaactggt
ttetttargt
aagtasggec
cacctggaaa
tgactgceceg
93395=9=§5
tcgatacaat
tgatgggtcc
tggtcaccge
gatgacectyg
tacccgcaga
gotagactcag
aacgtttgte
astcgagaga
tgecatgegt
ageattottt
acactaccgtt
ctaataccta

migc_[Leature

(332}

Gossypium hirsutum

tgttgaaaatc
gasaaktggtyg
gcetaagtoaa
tocttcatta
acatgcaccyg
tcatctticg

gaa:ag::ta

catccatggg
aaacgcaaaqg
aagaasagtyg
cctatcetce
gggcacctac
ggtgttcacy
ataaatgegg
atcgaatcac
agecatgrtt
ticLtreaty
ggaagaatta
tcaga=macaa

Artifaicial Saguencea

Artificial Sequence

complec=ly =yactesized S

enhanced 3155 pronoter segu.arce

<400> 22

aaagggraat
tgaagatagt
ceatogtiga
gcatcgtiga
tciccacstga
Cataaggaag
catgstcoesgt

«23i0> 23

atccggaaac
ggaaaaggaa
agatgeceoiat
aasagaagac
cgraagggat
tTecattteat
coctgtagana

sTscTogyac
ggrggcteet

cogacagtyg
gttocaacca
gacgcacaat
ctggagagga
1

1

tettattete
cocacgagaga
teatcttgea
ctecggttge
ttettcatas
adttggegtc
acgggactag
cttegecateoe
grgatcccot
tggatcgata
aagtctcacc
Caccatraga
gtgtggtaga
cactccagat
ttacgaaaaa
timacaaagg
ttggcacact
tgattcacgt
ataatgcaat

end 1nserk

tccattgeec
acaaacgzca
gteccaaags
cgtctzcaaa
cccactatec
cacgetgaca

- v w1l3rlg1T?TRELLE

acaggacttt
Ecceatcage
aattgacaat
toecttotea
tgcaccttgg
tgatigagtg
tvgtecegag
accattgcaa
taggoecaaat
ggccckgtag
coaactaaca
togactgcai
ctttactatrg
cattttgtac
agattactgt
gttgasgact
Cgatgcacta
grtgttraag
gagccatace

gettatoata
atcgatoegy
aaatctcaac
cCaatgatgrn
atatggtctt
cacccgeeta
geteatatta
ggcccaacca
ggatggagac
ttgatgatgg
tccaagtgea
gtgtaggraa
gtocttttog
gagaatgtce
tactaagttt
tgaatgacas
tgrecregrc
atcaaaaagt
tctat

&0
120
1890
240
300
aso0
420
280
5420
500
€60
720
780
840
200
260

1020
1080
113138

S&quence carrespoidi—g to

agctatecgt
tcattgogac
cggaccceca
gcaagrggat
czcgcaagas
agctgacect

0§/03702 LLN 1L 38

CACCLLACES
aaaggaaagg

sCacgagsga
tgatatgaz=a
ccttocteta
agcagatcrs

890
120
1a¢
=0
300
asc
hY: )

{= TX/RY 80471



<211>
<212>
<213>

<400> 23

ccaactaaca
gttcaaacat
CCatcatata
cgttatttat
cagaaaacan
tactagatcyg

<210>
<211>»
<212>
<213>»

24
323
DNA

<300> 24

tgcactgaaa
cocttaccaaa
ctataatcas
gattaaaaag
atttgatasc
Ccacttaccer

<210>
<2ll>
21>
<213>

25
§88
DNA

<400> 25

gtogttggta
aatctaatca
aagaggectte
aggatcgggac
cagatcrtga
tageagggga
crtgogatga
ggcatzcgas
ggrtatetts
Tcaagtgata
Acatccsectc
grrLcctteg

<210>
211>
«dl2>
<213

26
19

~220>
<223>

359
DNA
Agrobacterium tumefaciens

DNA
Axrtiticial S=gquence

tctegcaogek
ttggcaataa
atttctgreyg
sagatgggct
aAtatagcgc
gggatatcec

teccacccat
acatasacca
agcatgcegat
gyagaccact
cgtattagea
Cgatapaagt

ctaaggeotea
aactgaaaaa
gacccaacct
tttaaaggag
ccttcettat
tcgggeteea
ccataatgag
atgrrogaca
agargTtalc
ctitcaguca
ctataccagg
tagoetcaga

gtactgatag
agtttcttaa
Aattacgtta
tetatgatca
gcaaactagyg

cagggcggec

Gogsypium hirsucum

ttagcaacet
agagatgagg
gtcacgaacy
atagaaagaa
aggctccacc
agg

Gosaypaium hirsutum

asgoaaggaa
CARgRAABGTR
Agagasagaca
aatggrottga
toctecctcas
ggtgttttte
atggaggctg
aaactcttag
CCCATLCACAL
gracattcge
aatgacttca
agcaacca

Azrtificial Saguence

12

gagctotgat
gattgastcc
ageatgtaat
gageccegeoa
atsaattatc
gotetagaac

casaagtaat
aAtaacagegt
ttttectgac
gaaagagaat
attgataaaa

aargtcraaa
tgrtgccaat
tTtanaactgec
cggaccagaa
ctattgatte
aaggcatgac
tactgaagga
ttacaaaatt
crataatos:
ctkgcagecac
agatcggtta

-——w

ceccatggga
tgtegecggt
aattaacatg
attatacatc
gogogeggtg
tagcggatc

aaacttaaac
teggocaace
ggcaatcgac
cggcaccact
actcgacaac

tgagrgages
cetgrgsgse
agaactggge
Cagagacaaa
tgtorogagt
tgttacceac
toaagtattg
cttagtaaas
cLragstact
tgicatsaca
aAgaaciTToa

06/03/02

LLy 11 38

attcecgate
cttgcgatga
taatgcatga
taacacygoga
ccatctatge

taagtgtact
cCaataccac
acasagaaga
gtgaaactac
caagaggaac

gggetecteic
Aaggacgsac
Logettgice
ccaatacact
aptgalgetg
ct=taatscga
Satisaaara
gaatcTataa
goetoeitgta
atacasigte
aage/tall

1w all1a?l217321LFR

60
120
280
240
300
349

50
120
180
240
100
i3

LI
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<320>

<221> masc feacture

<223> (1) (19)

«223> completely synchesized

<400> 2§
stggcccagg ggaataaaa |

210> 27
<211> 23
«212> DNA

<213> Artificial Sequence

<220>
<223> Arcificial Seguence

220>

<221> misc_ feacure

<222> (1) {27)

<223> completely syntheglzed

<400> 27
ttgegaagga tagegggate geg |

<310> 28
«211> 24
<212> DNA

<313> Artificlial Sequencse

<220>
<223> Artificial Saequence

<220>

<221> masc_feature

<2232> (1) {24)

<223> completely svnchasizaed

<400> 28
taatacgcga tagaaaacaa aata \

2210> 29

<211> 24

212> DNA

<213> Artificial Seguence

<220%
«223> Artificial Sequence

06703702

P 3.e 322

Nyl

- wAlIArLELITDELLLE

18

22

LLN 11 38 (= TY/RY 80871
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<220>

<221> misc_featuze

<222> (1} (22)

<223> completely synthasized

<400> 29
ctaagacccyg atccootget acac

«210> 30
<2il> 27
<212> DNA

<213> Arcificial §GQuen=e

<220>
<2231> Arxcafacial Sequence

<220>

<221> mwisc_feature

<222> (1) (27)

<223> completely synthasized

<400> 30
gactgaatse ccacaggecyg LCgagte

<210>» 31
<211> 26
212> DNA

<213> Artifacial Sagquence

<220>
<223> Arxcaificial Sequence

<230>

<221> niszc_featuxe

222> (1) (2&)

<223> comrpletely synthesized

<400> 131
Cotfaastct ggcacccaght togacs

<310> 32

<21i> 31

<312> DOVA

<213> Axtifaczal Seg.ence

<220>
«223> Artaf_ciral ses.ence

-

io GI1DrfI2LFIZLLR

25

7

08/03/02 LLMN 11 38 [= TY/RY 3037)
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<3220>
€221>
<222>»
<223>

<400>

15

nisc_feature
(1)  {31)
complately syathesized

a2

ggttitctaca ggacggacca tggagatcty c

«210>
211>
<212>
<dl3>

220>
<221>
<222>
<223>

<400>

k)

31

DNA - .
Artifical i
misc_feature
{r) (31}

completely synthesized

3

ccaactaaca tctcgocoget gtactgatag g

<210>
<211l>
<212>
<213>

<220>
<223

<220>
<221>
«222>
<2123>

<»00>

34

19

DNA

Artificial Sequance

Arcificial Sequence

misc_featura
(1)
completaly synthesized

33

Tggttgctse rgaggetacs

<210>
<21l1>
<212>
<213>

<220>
<223>

<220>
<222 >

35

14

DNA

artificial S=gu.ence

Artific:al Sequence

misc_Zfeature

e s GIIDPLIRZLITIEZLLR

31

3

08703702 LLM 11 3§

P 53 =%
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<222>

223>

<400>

18

(1)..(24)
completely synthasized

as

cttgtcattg gtgcagacag gttc

<210>
<21l>
<212>
<213>

<220>
<223>

<220>
<221
€222
<223>

<400>

36

24

DNA

Artificial Sequenca

[ —

.Arctificial s;ﬁaince

misc_feature
t1)..(24)
complately synthosized

36

gettcaccat ctctcoccaatc cacg

08/03/02

w13 rlel TIZNLS

LUN LL:38

24

25
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'F RMATO DE DIGITALIZACION

Royal

Tochnologleas S.A.
ety Exptyey Faspt— § S

Expediente No

-

RELACION DE ANEXOS ﬁ

020449630

No de Folig

No de unidades

¥

cD

DvD

REVISTA

LIBRO

PERIODICO

DISQUETES

SOBRE DE MANILA A

SOBRE BLANCO TAMANO CARTA

SOBRE BLANCO TAMANO OFICIO

so-uanhunag

{OTROS:

beervaciones: (\, k. fina/
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EDIFICIO 5ISKI
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Industria y Comercio
SUPERINTENDENCIA

-~

Rdicacion : 9539 “' ) )
'Fm (WO); 20e-55-11 15 Folies: g2
NIT 5 800174089-2 rasite ;o poTENTER 5
La; 2420 DIVID b vy (o) EEND
RECIBO OFICIAL DE CAMA : 02 - 34,500
FECHA ¢ NAYD 27 DE 2002
1 CONSIBNACION sram
PEPOSITANTE TIPE PGS BAND CUENTA No. PAB0  FERHA PEO Vr. PAGO
CAVELIER ABOGADOS COMSIGNACION  BANCO POPULAR  050-00110-6 248 / 7710572002 33.344,000.00
e coNCEPT 0/
CAMT, RENTISTICO culm;{ TOTAL CBACEPTD
1 90005-01-01 SOLICITUDES 1/ TRARITES BE SOL. DE PATENTE DE IN ¥79,000.00
TOTAL ' 372.000.00
SOM:  TRESCIENTOS SETENTA Y GCHO NIL PESOS
PESPONSASLE 1

RECIRO DE CAJA APLICADO AL EXPEDIENTE Ne.

Qo  ATMWE —Bot —coz -

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador 382 0840
Fax 350 5220
E-mail: info@sic.gov.co
WWW.SIC.gOV.CO
Bogota, D.C., Colombla
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; Industria y Comercio
SUPERINTENDENCIA

NIT : BOOL740R9-2

RECIRO OFICIAL DE CAJ8 : 02 - 3L.391
FECHA t NAYD IX DE 2002

BN CONSIANACION IR

MEPOSITANTE TIPD PASD BANCD CUENTS . Np. PASD FEM Vr. PABD
CAVELIER ARDGADDS COMSIENACION  BANCO POPILAR  030-00110-4 2294 10512002 9.526.000,00
- mtt € G NCEPT O it
2 Z\
CANT, RENMTISTICD L‘B!’:Ey‘ ‘ / TOTAL CONCEPTOD
1 95005-01-0f SOLICITURES 87 INVOCACION PRIORIDAD EN KU 104, 000,00

TOTAL ] 104.000.00

SOM: CIENTO SEIS MIL PESOE

RESPONSABLE :

FECIBO DE CAJA APLICADD AL EIPEDIENTE Mo.

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador 382 0840
Fax 350 5220
GD\O &‘Z} Ll6 ~80\ —opz - ? E-mail: info@sic.gov.co
www.sic.gov.co
Bogota, D.C., Colombia
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Industria y Comercio

SUPERINTENDENCIA

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL TRAMITE

mmnsmvencm[/ MODELO DE UTILIDAD
Indicacén de que s8'solicita la concesidn da una patente

L J

o Datos de identificacion del solicitante o de la persona que presenta la solicitud
o Descripcion de la nvencion

e Dibupos de ser estos pertinentes

o Comprobante de Pago de las tasas establecidas

COMPLETA [4/ INCOMPLETA

DISERO INDUSTRIAL [ ]

Ly
Indicacsdn de que se solicita el regrstro de Disefio Industrial
« Datos de identficacion del soficitante o de la persona que presenta la sofictud
« Representacion gréfica y fotogréfica del Disefio Industrial o muestra del
material que incorpora el disefio
o Comprobante de pago de las tasas establecidas

COMPLETA [] INCOMPLETA

ESQUEMA DE TRAZADO | ]

(1]

vl Bt bl Bl el

p— Jemany
Sl M

— ity
Nt Sl

[]

USUARIO  RADICADCR

cd
7
v
td

[]

[ W ]
—

— —
[ R

[]

e ndicacibn de que se solicrta el regsiro de un Esquema de trazado [1 11

» Datos de Identficacién del solictants o de la persona que presenta fa solictud. [1 I1

» Representacion grifica del esquema de frazado (1 11

» Comprobante de pago de las tasas establecidas [1 11

COMPLETA[ ] INCOMPLETA (1 [1

Firma Responsable |, =
Fecha ' Carrora 13 No 27-00 Piso 2 mezzzandc

Conmitador 382 08 43

Fax 350 52 20 e-mall Info@sic gov Lo
Colomhia

BogotdD C



Yy
. Industria y Comercio

SUPERINTENDENCIA

Folio®f,

2020

Bogot4, D. C.

Doctor(a)

EMILIO FERRERO

Apoderado{a)

Oficio No,_ 13043

REFERENCIA: Radicacién  02-49830
Trémite 002
Evento 001
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decisi6n 4868 de la Comisiéon de la Comunidad Andina, se le comunica que:

- Allegar copia del documento en que consta la cesién del derecho a la patente
otorgado por los inventores al solicitante o a su causante (art. 26-kDec
486/2000).

- Aportar la traduccién de la solicitud presentada como solicitud colombiana

En cumplimiento del articulo 39 de la Dacisién 488, se le requiere para que dentro del
términa de dos (2) meses siguientes a la fecha de nofificacidn del presente oficio,
complete los requisitos anteriomente enunciados. En caso de no dar cumplimiento al
presenta requerimiento, la solicitud se consideraré abandonada y perdera su prelacion.

Notifiquase el presents oficio conforme a lo dispuesto en el numeral 5.2, literal @), del capitulo
quinto del titulo primero de la Cjraylar Unica No.10 de 2001.

E1 anterior requerimiento fue notificado por fijacién en lista de fecha_J 1 JUL. 2002

Sa recusrda o inleresado que debe pressniar, deniro da ios dieciadis meses sigulentes contedos a pariir de la fecha de
prasantacién de lu sclicitud cuye prioridad se invoca, copla de la miama cartificads por la wutoridad que as &xpidis v, en of
cano en que haya lugar, in traducciin simpls del capitule retvindicatorie.  El Incumplimiento de éste plazo, ecermeant la
peérdidu de la prioridad Invocada

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador: 382 0840
Fax: 382 2695
E-mall: info@slc.gov.co
www.sic.gov.co
Bogotd, D.C., Colombia



