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This invention relates to plant breeding and the protection of
plants from insects. More specifically, this invention includes
novel transformation events of cotton plants comprising one
or more polynucleotide sequences, as described herein,
inserted into specific site(s) within the genome of a cotton
cell. In highly preferred embodiments, said polynucleotide
sequences encode “stacked” Cry1F and Cry1Ac lepidopteran
insect inhibitory proteins. However, the subject invention
includes plants having single crylF or crylAc events, as
described herein. 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.
More specifically, the present invention provides DNA and
related assays for detecting the presence of certain insect-
resistance events in cotton. The assays are based on the DNA
sequences of recombinant constructs inserted into the cotton
genome and of the genomic sequences flanking the insertion
sites. These sequences are unique. Based on these insert and
border sequences, event-specific primers were generated.
PCR analysis demonstrated that these cotton lines can be
identified in different cotton genotypes by analysis of the
PCR amplicons generated with these event-specific primer
sets. Thus, these and other related procedures can be used to
uniquely identify these cotton lines. Kits and conditions use-
ful in conducting the assays are also provided. These materi-
als and methods can also be used to assist breeding programs
to further develop traits in cotton.
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CRY1F AND CRY1AC TRANSGENIC COTTON
LINES AND EVENT-SPECIFIC
IDENTIFICATION THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. Ser. No.
11/704,418, filed Feb. 9, 2007, which was a divisional of U.S.
Ser. No. 10/964,838, filed Oct. 13, 2004, now U.S. Pat. No.
7,179,965, which claims the benefit of provisional applica-
tion Ser. No. 60/556,586, filed Mar. 26, 2004, and to provi-
sional application Ser. No. 60/613,851, filed Sep. 27, 2004.

BACKGROUND OF THE INVENTION

[0002] Cotton is an important fiber crop. Breeding and
biotechnology have been applied to cotton to improve its
agronomic traits and the quality of the product. One such
agronomic trait is resistance to insects, the advantages of
which are readily apparent. Genes encoding insecticidal pro-
teins have been introduced into cotton plants. In order to
alleviate any concern that a given type of insect could develop
resistance to a single type of insecticidal protein, plants are
often developed that produce two different types of insecti-
cidal proteins. Thus, the odds of an insect being hypotheti-
cally capable of developing resistance to two different insec-
ticidal proteins are extremely low.

[0003] CrylAc insecticidal proteins and genes are known
in the art. See, e.g., U.S. Pat. Nos. 6,114,138; 5,710,020;
6,251,656; and 6,229,004. CrylF insecticidal proteins and
genes are also known in the art. See, e.g., U.S. Pat. Nos.
5,188,960, 5,691,308; 6,096,708; and 6,573,240.

[0004] The expression of foreign genes in plants is influ-
enced by where the foreign gene is inserted in the chromo-
some. This could be due to chromatin structure (e.g., hetero-
chromatin) or the proximity of transcriptional regulation
elements (e.g., enhancers) close to the integration site (Weis-
ing et al., Ann. Rev. Genet 22:421-477, 1988). For example,
the same gene in the same type of transgenic plant (or other
organism) can exhibit a wide variation in expression level
amongst different events. There may also be differences in
spatial or temporal patterns of expression. For example, dif-
ferences in the relative expression of a transgene in various
plant tissues may not correspond to the patterns expected
from transcriptional regulatory elements present in the intro-
duced gene construct.

[0005] Thus, it is necessary to create and screen a large
number of events in order to identify an event that optimally
expresses an introduced gene of interest. For commercial
purposes, it is common to produce hundreds to thousands of
different events and to screen those events for a single event
that has desired transgene expression levels and patterns. An
event that has desired levels and/or patterns of transgene
expression is useful for introgressing the transgene into other
genetic backgrounds by sexual outcrossing using conven-
tional breeding methods. Progeny of such crosses maintain
the transgene expression characteristics of the original trans-
formant. This strategy is used to ensure reliable gene expres-
sion in a number of varieties that are well adapted to local
growing conditions.

[0006] It would be advantageous to be able to 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 would be
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helpful for complying with regulations requiring the pre-
market approval and labeling of foods derived from recom-
binant crop plants, for example. It is possible to detect the
presence of a transgene by any well-known nucleic acid
detection method such as polymerase chain reaction (PCR) or
DNA hybridization using nucleic acid probes. These detec-
tion methods generally focus on frequently used genetic ele-
ments, such as promoters, terminators, marker genes, and the
like. As a result, such methods may not be useful for discrimi-
nating between different events, particularly those produced
using the same DNA construct, unless the sequence of chro-
mosomal DNA adjacent to the inserted DNA (“flanking
DNA”) is known. An event-specific PCR assay is discussed,
for example, by Windels et al. (Med. Fac. Landbouww, Univ.
Gent 64/5b:459462, 1999). This related to the identification
of glyphosate tolerant soybean event 40-3-2 by PCR using a
primer set spanning the junction between the insert and flank-
ing DNA. More specifically, one primer included sequence
from the insert and a second primer included sequence from
flanking DNA.

[0007] U.S. Patent Apps. 20020120964 Al and
20040009504 A1 relate to cotton event PV-GHGT07(1445)
and compositions and methods for the detection thereof. WO
02/100163 relates to cotton event MONI5985 and composi-
tions and methods for the detection thereof. WO 2004/
011601 relates to corn event MONS863 plants and composi-
tions and methods for the detection thereof. WO 2004/
072235 relates to cotton event MON 88913 and compositions
and methods for the detection thereof.

[0008] However, no such procedures and materials were
specifically known, heretofore, that could be used to specifi-
cally identify CrylF and/or CrylAc stacked cotton as dis-
cussed below.

BRIEF SUMMARY OF THE INVENTION

[0009] This invention relates to plant breeding and the pro-
tection of plants from insects. More specifically, this inven-
tion includes novel transformation events of cotton plants
comprising one or more polynucleotide sequences, as
described herein, inserted into specific site(s) within the
genome of a cotton cell. In highly preferred embodiments,
said polynucleotide sequences encode “stacked” Cry1F and
CrylAc lepidopteran insect inhibitory proteins. However, the
subject invention includes plants having single CrylF or
CrylAc events, as described herein.

[0010] Additionally, the subject invention provides assays
for detecting the presence of one or more of the subject events
in a sample. The present invention provides DNA and related
assays for detecting the presence of certain insect-resistance
events in cotton. The assays are based on the DNA sequences
of recombinant constructs inserted into the cotton genome
and of the genomic sequences flanking the insertion sites.
Kits and conditions useful in conducting the assays are also
provided.

[0011] Thus, the subject invention relates in part to the
cloning and analysis of the DNA sequences of a whole cry1F
insert, whole crylAc inserts, and the border regions thereof
(in transgenic cotton lines). These sequences are unique.
Based on these insert and border sequences, event-specific
primers were generated. PCR analysis demonstrated that
these events can be identified by analysis of the PCR ampli-
cons generated with these event-specific primer sets. Thus,
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these and other related procedures can be used to uniquely
identify cotton lines comprising one or more events of the
subject invention.

BRIEF DESCRIPTION OF THE FIGURES

[0012] FIG. 1 illustrates the inserted crylF transgene and
flanking sequences for cotton event 281-24-236. This Figure
also shows amplicons and primers as described herein.
[0013] FIG. 2 illustrates an inserted cry1Ac transgene and
flanking sequences for cotton event 3006-210-23. This Figure
also shows amplicons and primers as described herein.

BRIEF DESCRIPTION OF THE SEQUENCES

[0014] SEQ ID NO:1 is the DNA sequence for the crylF
event 281-24-236 insert and its border sequences.

[0015] SEQ ID NO:2 is the DNA sequence for the cryl Ac
event 3006-210-23 insert and its border sequences.

[0016] SEQ ID NO:3 is the sequence of forward primer
“281-14” used with reverse primer “281-15"to amplify a 603
bp amplicon that spans the 5' junction between the flanking
and insert regions of crylF event 281-24-236.

[0017] SEQ ID NO:4 is the sequence of the reverse primer
“281-15” used with forward primer “281-14” to amplify a
603 bp amplicon that spans the 5' junction between the flank-
ing and insert regions of crylF event 281-24-236.

[0018] SEQ ID NO:5 is the 603 bp sequence of the ampli-
con produced using the primers of SEQ ID NOS:3 and 4.
[0019] SEQ ID NO:6 is the sequence of forward primer
“281-9” used with reverse primer “281-10” to amplify a 562
bp amplicon that spans the 3' junction between the insert and
flanking regions of crylF event 281-24-236.

[0020] SEQ ID NO:7 is the sequence of the reverse primer
“281-10” used with forward primer “281-9” to amplify a 562
bp amplicon that spans the 3' junction between the flanking
and insert regions of crylF event 281-24-236.

[0021] SEQ ID NO:8 is the 562 bp sequence of the ampli-
con produced using the primers of SEQ ID NOS:6 and 7.
[0022] SEQ ID NO:9 is the sequence of forward primer
“3006-20 used with reverse primer “3006-22” to amplify a
614 bp amplicon that spans the 5' junction between the flank-
ing and insert regions of cryl Ac event 3006-210-23.

[0023] SEQIDNO:10is the sequence of the reverse primer
“3006-22" used with forward primer “3006-20 to amplify a
614 bp amplicon that spans the 5' junction between the flank-
ing and insert regions of cryl Ac event 3006-210-23.

[0024] SEQIDNO:11 isthe 614 bp sequence of the ampli-
con produced using the primers of SEQ ID NOS:9 and 10.
[0025] SEQ ID NO:12 is the sequence of forward primer
“3006-9” used with reverse primer “3006-12” to amplity a
662 bp amplicon that spans the 3' junction between the insert
and flanking regions of crylAc event 3006-210-23.

[0026] SEQIDNO:13 is the sequence of the reverse primer
“3006-12” used with forward primer “3006-9” to amplify a
662 bp amplicon that spans the 3' junction between the flank-
ing and insert regions of cryl Ac event 3006-210-23.

[0027] SEQID NO:14 is the 662 bp sequence of the ampli-
con produced using the primers of SEQ ID NOS:12 and 13.
[0028] SEQ ID NO:15 is a segment of genomic cotton
DNA for event 281-24-236 (53 missing bases).

Aug. 4, 2011

[0029] SEQ ID NO:16 is a segment of genomic cotton
DNA for event 3006-210-23 (16 missing bases).

DETAILED DESCRIPTION OF THE INVENTION

[0030] This invention relates to plant breeding and the pro-
tection of plants from insects. More specifically, this inven-
tion includes novel transformation events of cotton plants
(e.g. Gossypium hirsutum and Gossypium barbadense) com-
prising one or more polynucleotide sequences, as described
herein, inserted into specific site(s) within the genome of a
cotton cell. In highly preferred embodiments, said polynucle-
otide sequences encode “stacked” CrylF and CrylAc lepi-
dopteran insect inhibitory proteins. However, the subject
invention includes plants having single CrylF or CrylAc
events, as described herein.

[0031] Additionally, the subject invention provides assays
for detecting the presence of one or more of the subject events
in a sample. Aspects of the subject invention include methods
of designing and/or producing any of the diagnostic nucleic
acid molecules exemplified or suggested herein, particularly
those based wholly or partially on the subject flanking
sequences.

[0032] More specifically, the subject invention relates in
part to two transgenic cotton events (cry1F 281-24-236 and
crylAc 3006-210-23), plant lines comprising these events,
and the cloning and analysis of the DNA sequences of this
crylF insert, these crylAc inserts, and/or the border regions
thereof. Plant lines of the subject invention can be detected
using sequences disclosed and suggested herein.

[0033] In preferred embodiments, this invention relates to
insect-resistant cotton lines, and the identification thereof,
that produces two “stacked” insecticidal proteins known as
CrylF and Cryl Ac. In preferred embodiments, a plant line of
the subject invention comprises cry 1F event 281-24-236 and
crylAc event 3006-210-23. However, plants of the subject
invention can comprise any one or, preferably, both of the
events discussed herein.

[0034] As alluded to above in the Background section, the
introduction and integration of a transgene into a plant
genome involves some random events (hence the name
“event” for a given insertion that is expressed). That is, with
many transformation techniques such as Agrobacterium
transformation, the “gene gun,” and WHISKERS, it is unpre-
dictable where in the genome a transgene will become
inserted. Thus, identifying the flanking plant genomic DNA
on both sides of the insert can be important for identifying a
plant that has a given insertion event. For example, PCR
primers can be designed that generate a PCR amplicon across
the junction region of the insert and the host genome. This
PCR amplicon can be used to identify a unique or distinct type
of insertion event.

[0035] As“events” are random events and generally cannot
be duplicated, as part of this disclosure at least 2500 seeds of
a cotton line, comprising the crylF event 281-24-236 and
crylAc event 3006-210-23, have been deposited, and made
available to the public without restriction (but subject to
patent rights), with the American Type Culture Collection
(ATCC), Rockville, Md. 20852. The deposit has been desig-
nated as ATCC Deposit No. PTA-6233. The deposit will be
maintained without restriction at the ATCC depository, which
is a public depository, for a period of 30 years, or five years
after the most recent request, or for the effective life of the
patent, whichever is longer, and will be replaced if it becomes
nonviable during that period.
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[0036] The deposited seeds are part of the subject inven-
tion. Clearly, cotton plants can be grown from these seeds,
and such plants are part of the subject invention. The subject
invention also relates to DNA sequences contained in these
cotton plants that are useful for detecting these plants and
progeny thereof. Detection methods and kits of the subject
invention can be directed to identifying any one, two, or even
all three of these events, depending on the ultimate purpose of
the test.

[0037] Definitions and examples are provided herein to
help describe the present invention and to guide those of
ordinary skill in the art to practice the invention. Unless
otherwise noted, terms are to be understood according to
conventional usage by those of ordinary skill in the relevant
art. The nomenclature for DNA bases as set forth at 37 CFR
§1.822 is used.

[0038] A transgenic “event” is produced by transformation
of plant cells with heterologous DNA, i.e., a nucleic acid
construct that includes a transgene of interest, regeneration of
a 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 variety that includes the genomic/transgene DNA.
Even after repeated back-crossing to a recurrent parent, the
inserted transgene DNA and flanking genomic DNA (ge-
nomic/transgene 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 origi-
nal transformant and progeny thereof comprising the inserted
DNA and flanking genomic sequence immediately adjacent
to the inserted DNA that would be expected to be transferred
to a progeny that receives inserted DNA including the trans-
gene of interest as the result of a sexual cross of one parental
line that includes the inserted DNA (e.g., the original trans-
formant and progeny resulting from selfing) and a parental
line that does not contain the inserted DNA.

[0039] A “junction sequence” spans the point at which
DNA inserted into the genome is linked to DNA from the
cotton native genome flanking the insertion point, the identi-
fication or detection of one or the other junction sequences in
aplant’s genetic material being sufficient to be diagnostic for
the event. Included are the DNA sequences that span the
insertions in herein-described cotton events and similar
lengths of flanking DNA. Specific examples of such diagnos-
tic sequences are provided herein; however, other sequences
that overlap the junctions of the insertions, or the junctions of
the insertions and the genomic sequence, are also diagnostic
and could be used according to the subject invention.

[0040] The subject invention relates to the identification of
such flanking, junction, and insert sequences. Related PCR
primers and amplicons are included in the invention. Accord-
ing to the subject invention, PCR analysis methods using
amplicons that span across inserted DNA and its borders (of
Cry1F 281-24-236 and/or Cryl Ac 3006-210-23) can be used
to detect or identify commercialized transgenic cotton vari-
eties or lines derived from the subject proprietary transgenic
cotton lines.

[0041] The entire sequences of each of these inserts,
together with the respective flanking sequences, are provided
herein as SEQ ID NO:1 (crylF 281-24-236) and SEQ ID
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NO:2 (crylAc 3006-210-23). Table 1 provides the coordi-
nates of the insert and flanking sequences for these events.

TABLE 1

For indicated SEQ ID NO:, residue location of:

Event 5' Flanking Insert 3' Flanking
crylF 1-2074 2,075-12,748 12,749-15,490
281-24-236

(SEQIDNO: 1)

crylAc 1-527 528-8,900 8,901-9,382
3006-210-23

(SEQ ID NO: 2)

[0042] These insertion events, and further components
thereof, are further illustrated in FIGS. 1 and 2. These
sequences (particularly the flanking sequences) are unique.
Based on these insert and border sequences, event-specific
primers were generated. PCR analysis demonstrated that
these cotton lines can be identified in different cotton geno-
types by analysis of the PCR amplicons generated with these
event-specific primer sets. Thus, these and other related pro-
cedures can be used to uniquely identify these cotton lines.
The sequences identified herein are unique. For example,
BLAST searches against GENBANK databases did not
reveal any significant homology between the cloned border
sequences and sequences in the database.

[0043] Detection techniques of the subject invention are
especially useful in conjunction with plant breeding, to deter-
mine which progeny plants comprise a given event, after a
parent plant comprising an event of interest is crossed with
another plant line in an effort to impart one or more additional
traits of interest in the progeny. These PCR analysis methods
benefit cotton breeding programs as well as quality control,
especially for commercialized transgenic cottonseeds. PCR
detection kits for these transgenic cotton lines can also now be
made and used. This can also benefit product registration and
product stewardship.

[0044] Furthermore, flanking cotton sequences can be used
to specifically identify the genomic location of each insert.
This information can be used to make molecular marker
systems specific to each event. These can be used for accel-
erated breeding strategies and to establish linkage data.
[0045] Still further, the flanking sequence information can
be used to study and characterize transgene integration pro-
cesses, genomic integration site characteristics, event sorting,
stability of transgenes and their flanking sequences, and gene
expression (especially related to gene silencing, transgene
methylation patterns, position effects, and potential expres-
sion-related elements such as MARS [matrix attachment
regions|, and the like).

[0046] In light of all the subject disclosure, it should be
clear that the subject invention includes seeds available under
ATCC Deposit No. PTA-6233. The subject invention also
includes an insect-resistant cotton plant grown from a seed
deposited with the ATCC under accession number PTA-6233.
The subject invention further includes parts of said plant, such
as leaves, tissue samples, seeds produced by said plant, pol-
len, and the like.

[0047] Still further, the subject invention includes descen-
dant and/or progeny plants of plants grown from the depos-
ited seed, preferably an insect-resistant cotton plant wherein
said plant has a genome comprising a detectable wild-type
genomic DNA/insert DNA junction sequence as described
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herein. As used herein, the term “cotton” means Gossypium
hirsutum and includes all plant varieties that can be bred with
cotton, including Gossypium barbadense.

[0048] This invention further includes processes of making
crosses using a plant of the subject invention as at least one
parent. For example, the subject invention includes an F,
hybrid plant having as one or both parents any of the plants
exemplified herein. Also within the subject invention is seed
produced by such F, hybrids of the subject invention. This
invention includes a method for producing an F, hybrid seed
by crossing an exemplified plant with a different (e.g. in-bred
parent) plant and harvesting the resultant hybrid seed. The
subject invention includes an exemplified plant that is either a
female parent or a male parent. Characteristics of the result-
ing plants may be improved by careful consideration of the
parent plants.

[0049] An insect-resistant cotton plant can be bred by first
sexually crossing a first parental cotton plant consisting of a
cotton plant grown from seed of any one of the lines referred
to herein, and a second parental cotton plant, thereby produc-
ing a plurality of first progeny plants; and then selecting a first
progeny plant that is resistant to insects (or that possesses at
least one of the events of the subject invention); and selfing
the first progeny plant, thereby producing a plurality of sec-
ond progeny plants; and then selecting from the second prog-
eny plants a plant that is resistant to insects (or that possesses
atleast one of the events of the subject invention). These steps
can further include the back-crossing of the first progeny
plant or the second progeny plant to the second parental
cotton plant or a third parental cotton plant. A cotton crop
comprising cotton seeds of the subject invention, or progeny
thereof, can then be planted.

[0050] It is also to be understood that two different trans-
genic plants can also be mated to produce offspring that
contain two independently segregating added, exogenous
genes. Selfing of appropriate progeny can produce plants that
are homozygous for both added, exogenous genes. Back-
crossing to a parental plant and out-crossing with a non-
transgenic plant are also contemplated, as is vegetative propa-
gation. Other breeding methods commonly used for different
traits and crops are known in the art. Backcross breeding has
been used to transfer genes for a simply inherited, highly
heritable trait into a desirable homozygous cultivar or inbred
line, which is the recurrent parent. The source of the trait to be
transferred is called the donor parent. The resulting plant is
expected to have the attributes of the recurrent parent (e.g.,
cultivar) and the desirable trait transferred from the donor
parent. After the initial cross, individuals possessing the phe-
notype of the donor parent are selected and repeatedly
crossed (backcrossed) to the recurrent parent. The resulting
parent is expected to have the attributes of the recurrent parent
(e.g., cultivar) and the desirable trait transferred from the
donor parent.

[0051] The DNA molecules of the present invention can be
used as molecular markers in a marker assisted breeding
(MAB) method. DNA molecules of the present invention can
be used in methods (such as, AFLP markers, RFLP markers,
RAPD markers, SNPs, and SSRs) that identify genetically
linked agronomically useful traits, as is known in the art. The
insect-resistance trait can be tracked in the progeny of a cross
with a cotton plant of the subject invention (or progeny
thereof and any other cotton cultivar or variety) using the
MAB methods. The DNA molecules are markers for this trait,
and MAB methods that are well known in the art can be used
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to track the insect-resistance trait(s) in cotton plants where at
least one cotton line of the subject invention, or progeny
thereof, was a parent or ancestor. The methods of the present
invention can be used to identify any cotton variety having the
insect-resistance event from cotton line 281-24-236 (crylF)
and/or 3006-210-23 (crylAc).

[0052] Methods of the subject invention include a method
of producing an insect-resistant cotton plant wherein said
method comprises breeding with a plant of the subject inven-
tion. More specifically, said methods can comprise crossing
two plants of the subject invention, or one plant of the subject
invention and any other plant. Preferred methods further com-
prise selecting progeny of said cross by analyzing said prog-
eny for an event detectable according to the subject invention.
[0053] A preferred plant, or a seed, of the subject invention
comprises in its genome at least one of the insert sequences,
as identified in Table 1, together with at least 20-500 or more
contiguous flanking nucleotides on both sides of the insert, as
identified in Table 1. Unless indicated otherwise, “cry1F cot-
ton event 281-24-236" refers to DNA of SEQ ID NO:1 that
includes the heterologous DNA inserted in the original trans-
formant (nucleotides 2075-12,748 of SEQ ID NO:1) and all
or part of both of the flanking genomic sequences of SEQ ID
NO:1 (nucleotide residues 1-2074 and 12,749-15,490) imme-
diately adjacent to the inserted DNA that would be expected
to be transferred to progeny that receives the inserted DNA as
a result of a sexual cross of a parental line that includes the
event. Similarly, unless indicated otherwise, “crylAc cotton
event 3006-210-23” refers to DNA of SEQ ID NO:2 that
includes the heterologous DNA inserted in the original trans-
formant (nucleotides 528-8900 of SEQ ID NO:2) and all or
part of both of the flanking genomic sequences of SEQ ID
NO:2 (residues 1-527 and 8901-9382) immediately adjacent
to the inserted DNA that would be expected to be transferred
to progeny that receives the inserted DNA as a result of a
sexual cross of a parental line that includes the event.

[0054] The subject invention includes tissue cultures of
regenerable cells of a plant of the subject invention. Also
included is a plant regenerated from such tissue culture, par-
ticularly where said plant is capable of expressing all the
morphological and physiological properties of an exempli-
fied variety. Preferred plants of the subject invention have all
the physiological and morphological characteristics of a plant
grown from the deposited seed. This invention further com-
prises progeny of such seed and seed possessing the quality
traits of interest.

[0055] Manipulations (such as mutation, further transfec-
tion, and further breeding) of plants or seeds, or parts thereof,
may lead to the creation of what may be termed “essentially
derived” varieties. The International Union for the Protection
of New Varieties of Plants (UPOV) has provided the follow-
ing guideline for determining if a variety has been essentially
derived from a protected variety:

[0056] [A]variety shall be deemed to be essentially derived
from another variety (“the initial variety”’) when

[0057] (i) it is predominantly derived from the initial vari-
ety, or from a variety that is itself predominantly derived from
the initial variety, while retaining the expression of the essen-
tial characteristics that result from the genotype or combina-
tion of genotypes of the initial variety;

[0058] (ii) it is clearly distinguishable from the initial vari-
ety; and
[0059] (iii) except for the differences which result from the

act of derivation, it conforms to the initial variety in the
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expression of the essential characteristics that result from the
genotype or combination of genotypes of the initial variety.
[0060] UPOV, Sixth Meeting with International Organiza-
tions, Geneva, Oct. 30, 1992; document prepared by the
Office of the Union.

[0061] As used herein, a “line” is a group of plants that
display little or no genetic variation between individuals for at
least one trait. Such lines may be created by several genera-
tions of self-pollination and selection, or vegetative propaga-
tion from a single parent using tissue or cell culture tech-
niques.

[0062] As used herein, the terms “cultivar” and “variety”
are synonymous and refer to a line which is used for commer-
cial production.

[0063] “Stability” or “stable” means that with respect to the
given component, the component is maintained from genera-
tion to generation and, preferably, at least three generations at
substantially the same level, e.g., preferably +15%, more
preferably £10%, most preferably +5%. The stability may be
affected by temperature, location, stress and the time of plant-
ing. Comparison of subsequent generations under field con-
ditions should produce the component in a similar manner.
[0064] “Commercial Utility” is defined as having good
plant vigor and high fertility, such that the crop can be pro-
duced by farmers using conventional farming equipment, and
the oil with the described components can be extracted from
the seed using conventional crushing and extraction equip-
ment. To be commercially useful, the yield, as measured by
seed weight, oil content, and total oil produced per acre, is
within 15% of the average yield of an otherwise comparable
commercial canola variety without the premium value traits
grown in the same region.

[0065] “Agronomically elite” means that a line has desir-
able agronomic characteristics such as yield, maturity, dis-
ease resistance, and the like, in addition to the insect resis-
tance due to the subject event(s).

[0066] As oneskilled in the art will recognize in light of this
disclosure, preferred embodiments of detection kits, for
example, can include probes and/or primers directed to and/or
comprising “junction sequences” or “transition sequences”
(where the cotton genomic flanking sequence meets the insert
sequence). For example, this includes a polynucleotide probe,
primer, or amplicon comprising a sequence including resi-
dues 2074-2075 or 12,748-12,749 of SEQ ID NO:1, or resi-
dues 527-528 or 8,900-8,901 of SEQ ID NO:2, as indicated in
Table 1. To be diagnostic for these particular events, preferred
“junction primers” should include at least ~15 residues of the
adjacent flanking sequence and at least ~15 residues of the
adjacent insert sequence. With this arrangement, another
primer in either the flanking or insert region can be used to
generate a detectable amplicon that indicates the presence of
an event of the subject invention. In preferred embodiments,
however, one primer binds in the flanking region and one
binds in the insert, and these primers can be used to generate
an amplicon that spans (and includes) a junction sequence as
indicated above.

[0067] One skilled in the art will also recognize that prim-
ers and probes can be designed to hybridize, under a range of
standard hybridization and/or PCR conditions, to a segment
of SEQ ID NO:1, SEQ ID NO:2, and complements thereof,
wherein the primer or probe is not perfectly complementary
to the exemplified sequence. That is, some degree of mis-
match can be tolerated. For an approximately 20 nucleotide
primer, for example, typically one or two or so nucleotides do
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not need to bind with the opposite strand if the mismatched
base is internal or on the end of the primer that is opposite the
amplicon. Various appropriate hybridization conditions are
provided below. Synthetic nucleotide analogs, such as
inosine, can also be used in probes. Peptide nucleic acid
(PNA) probes, as well as DNA and RNA probes, can also be
used. What is important is that such probes and primers are
diagnostic for (able to uniquely identify and distinguish) the
presence of an event of the subject invention.

[0068] It should be further noted that errors in PCR ampli-
fication can occur which might result in minor sequencing
errors, for example. That is, unless otherwise indicated, the
sequences listed herein were determined by generating long
amplicons from cotton genomic DNAs, and then cloning and
sequencing the amplicons. It is not unusual to find slight
differences and minor discrepancies in sequences generated
and determined in this manner, given the many rounds of
amplification that are necessary to generate enough amplicon
for sequencing from genomic DNAs. For example, the fol-
lowing differences between the determined sequences of the
event-flanking DNAs and the corresponding, known/wild-
type/genomic DNAs are noted. In the 5' flank for the subject
crylF event, residue 2037 of SEQID NO:1 was determined to
be/is listed as “G” whereas the corresponding residue of the
281-24-236 locus of the known genomic sequence is “A” (R
can be used in a consensus sequence, according to standard
TUPAC-IUB conventions). In the 3' flank of'this event, residue
12,781 of SEQ ID NO:1 is listed herein as T whereas C is
provided in the published genomic sequence at the corre-
sponding location (Y is the consensus code). Position 12,811
of SEQIDNO:11is C whereas T is provided for the genome (Y
would be the consensus). Position 12,866 is listed as C in SEQ
ID NO:1 whereas T appears in the genome (Y is the consen-
sus). Position 12,882 is listed as G in SEQ ID NO:1 whereas
A appears for the genome (R is the consensus). Position
12,918 is listed as A in SEQ ID NO:1 whereas G appears in
the genome (R is the consensus). Residue 13,129 is listed as
G in SEQ ID NO:1 whereas A appears in the genome (R is the
consensus). Residue 13,222 is listed as C in SEQ ID NO:1
whereas T appears in the genomic sequence (Y is the consen-
sus). Atposition 13,441 in SEQ IDNO:1,a T appears whereas
there is no corresponding residue in the genomic listing.
Thus, this apparent insertion would shift the downstream
numbering of SEQ ID NO:1 accordingly, as compared to the
genomic sequence. One skilled in the art should recognize
and be put on notice than any adjustments needed due to these
types of common sequencing errors or discrepancies are
within the scope of the subject invention.

[0069] Similar differences also appear in the 5' flank for the
subject crylAc event. At positions 149, 153, 159, 165, and
244 of SEQ ID NO:2, the following residues are listed,
respectively: C, G, C, C, and C. In the genomic sequence at
the 3006-210-23 locus, the following residues appear, respec-
tively, at corresponding locations: A, A, A, A, and A. Consen-
sus codes for these substitutions are, respectively, M, R, M,
M, and M. Adjustments to probes and primers can be made
accordingly, and corresponding differences might be noted in
amplicons that span or include any of the above residues.

[0070] It should also be noted that it is not uncommon for
some genomic sequence to be deleted when a sequence is
inserted during the creation of an event. This was the case for
both events of the subject invention. That is, SEQ ID NO:1
provides a 53-base segment of genomic cotton DNA for event
281-24-236 that was deleted during the insertion. This “inte-
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rior segment” occurs between residues 2074 and 12,749 of
SEQ ID NO:1 in the non-transformed cotton genome. Simi-
larly, SEQ ID NO:2 provides a 16-base segment of genomic
cotton DNA for event 3006-210-23 that was deleted during
the insertion. This “interior segment” occurs between resi-
dues 527 and 8,901 of SEQ ID NO:2 in the non-transformed
cotton genome.

[0071] As illustrated in FIGS. 1 and 2, the components of
each of the “inserts” are as follows. The transgene genetic
element DNA molecules contained in the subject event Cry1F
281-24-236 consists of the maize ubiquitin 1 promoter, oper-
ably connected to the phosphinothricin N-acetyltransferase
(PAT) tfrom Streptomyces viridochromogenes, operably con-
nected to the ORF25 polyadenylation sequences (Bakeretal.,
Plant Molecular Biology 2:335-350, 1983); the chimeric pro-
moter [(40CS)OMAS] containing a partially deleted man-
nopines synthase promoter with 4 enhancer elements from
the octopine synthase promoter, operably connected to the
CrylF(synpro) from Bacillus thuringiensis var. aizawai,
operably connected to ORF25 polyadenylation sequences
(Baker et al., Plant Molecular Biology 2:335-350, 1983); and
the maize ubiquitin 1 promoter unoperably connected to a
partial pat sequence. The DNA polynucleotide sequences or
fragments of these components can be used as DNA primers
or probes in the methods of the present invention.

[0072] Thetransgene genetic element DNA molecules con-
tained in the subject event Cryl Ac 3006-210-23 consists of
the (40CS)OMAS promoter operably connected to the PAT
(as described above), operably connected to the ORF25; and
the maize ubiquitin 1 promoter operably connected to the
CrylAc (synpro) from Bacillus thuringiensis var. kurstaki,
operably connected to the ORF25 polyadenylation
sequences. The DNA polynucleotide sequences of these com-
ponents, or fragments thereof, can be used as DNA primers or
probes in the methods of the present invention.

[0073] In some embodiments of the invention, composi-
tions and methods are provided for detecting the presence of
the transgene/genomic insertion region, in plants and seeds
and the like, from a cotton plant designated WIDESTRIKE
comprising CrylF event 281-24-236 and Cry1 Ac event 3006-
210-23. DNA sequences are provided that comprise at least
one transgene/genomic insertion region junction sequence
provided herein in SEQ ID NO:1, SEQ ID NO:2, segments
thereof, and complements of the exemplified sequences and
any segments thereof. The insertion region junction sequence
spans the junction between heterologous DNA inserted into
the genome and the DNA from the cotton cell flanking the
insertion site. Such sequences are diagnostic for one or more
of the given events.

[0074] Based on these insert and border sequences, event-
specific primers were generated. PCR analysis demonstrated
that these cotton lines (Cry1F 281-24-236 and Cry1 Ac 3006-
210-23) can be identified in different cotton genotypes by
analysis of the PCR amplicons generated with these event-
specific primer sets. These and other related procedures can
be used to uniquely identify these cotton lines. Thus, PCR
amplicons derived from such primer pairs are unique and can
be used to identify these cotton lines.

[0075] In some embodiments, DNA sequences that com-
prise at least one of the novel transgene/genomic insertion
regions are an aspect of this invention. Included are DNA
sequences that comprise a sufficient length of polynucle-
otides of transgene insert sequence and a sufficient length of
polynucleotides of cotton genomic sequence from one or
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more of the three aforementioned cotton plants and/or
sequences that are useful as primer sequences for the produc-
tion of an amplicon product diagnostic for one or more of
these cotton plants.

[0076] Related embodiments pertain to DNA sequences
that compriseatleast2,3,4,5,6,7,8,9,10,11, 12,13, 14,15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or more contiguous
nucleotides of a transgene portion of a DNA sequence
selected from the group consisting of SEQ ID NO:1 and SEQ
ID NO:2, or complements thereof, and a similar length of
flanking cotton DNA sequence from these sequences, or
complements thereof. Such sequences are useful as DNA
primers in DNA amplification methods. The amplicons pro-
duced using these primers are diagnostic for any of the cotton
events referred to herein. Therefore, the invention also
includes the amplicons produced by such DNA primers and
homologous primers.

[0077] Following is a table that summarizes specific
embodiments of the subject invention:

TABLE 2

List of Primers and Their Sequences Used
in Event-Specific PCR Amplification

Forward Reverse Amplicon

Sequence Sequence Size Target
Event (5'-3) (5'-3") (bp) Region
281- tgtcggcetgaa ccggacatga 603 5' insert
24 - ggtagggagyg agccatttac (SEQ ID junction
236 (281-14) (281-15) NO: 5)

(SEQ ID (SEQ ID

NO: 3) NO: 4)

tctectagagag Cgagctggaga 562 3' insert

gggcacgacc gaccggtgac (SEQ ID junction

(281-9) (281-10) NO: 8)

(SEQ ID (SEQ ID

NO: 6) NO: 7)
3006- ttccaacctttaa gctgcggaca 614 5' insert
210- ctattatcctge tctacatttt (SEQ ID junction
23 (3006-20) (3006-22) NO: 11)

(SEQ ID (SEQ ID

NO: 9) NO: 10)

gacatgcaatgc Aagtctctgece 662 3' insert

tcattatctcta ttctaccectgg (SEQ ID junction

(3006-9) (3006-12) NO: 14)

(SEQ ID (SEQ ID

NO: 12) NO: 13)
[0078] This invention also includes methods of detecting

the presence of DNA, in a sample, that corresponds to at least
one of the cotton events referred to herein. Such methods can
comprise: (a) contacting the sample comprising DNA with a
primer set that, when used in a nucleic acid amplification
reaction with DNA from at least one of these cotton events,
produces an amplicon that is diagnostic for said event(s); (b)
performing a nucleic acid amplification reaction, thereby pro-
ducing the amplicon; and (c) detecting the amplicon.

[0079] Further detection methods of the subject invention
include a method of detecting the presence of a DNA, in a
sample, corresponding to at least one of said events, wherein
said method comprises: (a) contacting the sample comprising
DNA with a probe that hybridizes under stringent hybridiza-
tion conditions with DNA from at least one of said cotton
events and which does not hybridize under the stringent
hybridization conditions with a control cotton plant (non-
event-of-interest DNA); (b) subjecting the sample and probe
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to stringent hybridization conditions; and (c) detecting
hybridization of the probe to the DNA.

[0080] In still further embodiments, the subject invention
includes methods of producing a cotton plant comprising a
crylF and/or a cryl Ac event of the subject invention, wherein
said method comprises the steps of: (a) sexually crossing a
first parental cotton line (comprising an expression cassettes
of the present invention, which confers said insect resistance
trait to plants of said line) and a second parental cotton line
(that lacks this insect tolerance trait) thereby producing a
plurality of progeny plants; and (b) selecting a progeny plant
by the use of molecular markers. Such methods may option-
ally comprise the further step of back-crossing the progeny
plant to the second parental cotton line to producing a true-
breeding cotton plant that comprises said insect tolerance
trait.

[0081] According to another aspect of the invention, meth-
ods of determining the zygosity of progeny ofa cross with any
one (or more) of said three events are provided. Said methods
can comprise contacting a sample, comprising cotton DNA,
with a primer set of the subject invention. Said primers, when
used in a nucleic-acid amplification reaction with genomic
DNA from at least one of said cotton events, produce a first
amplicon that is diagnostic for at least one of said cotton
events. Such methods further comprise performing a nucleic
acid amplification reaction, thereby producing the first ampli-
con; detecting the first amplicon; and contacting the sample
comprising cotton DNA with said primer set (said primer set,
when used in a nucleic-acid amplification reaction with
genomic DNA from cotton plants, produces a second ampli-
con comprising the native cotton genomic DNA homologous
to the cotton genomic region of a transgene insertion identi-
fied as one of said cotton events); and performing a nucleic
acid amplification reaction, thereby producing the second
amplicon. The methods further comprise detecting the second
amplicon, and comparing the first and second amplicons in a
sample, wherein the presence of both amplicons indicates that
the sample is heterozygous for the transgene insertion.

[0082] DNA detection kits can be developed using the com-
positions disclosed herein and methods well known in the art
of DNA detection. The kits are useful for identification of the
subject cotton event DNA in a sample and can be applied to
methods for breeding cotton plants containing this DNA. The
kits contain DNA sequences homologous or complementary
to the amplicons, for example, disclosed herein, or to DNA
sequences homologous or complementary to DNA contained
in the transgene genetic elements of the subject events. These
DNA sequences can be used in DNA amplification reactions
or as probes in a DNA hybridization method. The kits may
also contain the reagents and materials necessary for the
performance of the detection method.

[0083] A “probe” is an isolated nucleic acid molecule to
which is attached a conventional detectable label or reporter
molecule (such as a radioactive isotope, ligand, chemilumi-
nescent agent, or enzyme). Such a probe is complementary to
a strand of a target nucleic acid, in the case of the present
invention, to a strand of genomic DNA from one of said
cotton events, 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 ribo-
nucleic acids but also polyamides and other probe materials
that bind specifically to a target DNA sequence and can be
used to detect the presence of that target DNA sequence.
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[0084] “Primers” are isolated nucleic acids that are
annealed to a complementary target DNA strand by nucleic
acid hybridization to form a hybrid between the primer and
the target DNA strand, then extended along the target DNA
strand by a polymerase, e.g., a DNA polymerase. Primer pairs
of'the present invention refer to their use for amplification of
a target nucleic acid sequence, e.g., by the polymerase chain
reaction (PCR) or other conventional nucleic-acid amplifica-
tion methods.

[0085] Probes and primers are generally 5, 6,7, 8,9, 10, 11,
12,13,14,15,16,17,18,19, 20, 21,22, 23,24, 25, 26,27, 28,
29,30,31,32,33,34,35,36,37,38,39, 40,41, 42,43, 44, 45,
46,47,48,49, 50,51, 52,53, 54, 55, 56,57,58, 59, 60, 61, 62,
63, 64,65, 66,67,68,69,70,71,72,73,74,75,76,77,78,79,
80, 81,82, 83,84, 85, 86,87, 88, 89,90,91,92, 93,94, 95, 96,
97,98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109,
110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121,
122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133,
134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145,
146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157,
158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169,
170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181,
182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193,
194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205,
206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217,
218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229,
230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241,
242,243, 244, 245, 246, 247, 248, 249, 250, 251, 252, 253,
254, 255, 256, 257, 258, 259, 260, 261, 262, 263, 264, 265,
266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277,
278, 279, 280, 281, 282, 283, 284, 285, 286, 287, 288, 289,
290, 291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 301,
302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313,
314, 315, 316, 317, 318, 319, 320, 321, 322, 323, 324, 325,
326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 337,
338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349,
350, 351, 352, 353, 354, 355, 356, 357, 358, 359, 360, 361,
362, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372,373,
374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385,
386, 387, 388, 389, 390, 391, 392, 393, 394, 395, 396, 397,
398, 399, 400, 401, 402, 403, 404, 405, 406, 407, 408, 409,
410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421,
422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 433,
434, 435, 436, 437, 438, 439, 440, 441, 442, 443, 444, 445,
446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457,
458, 459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 469,
470, 471, 472, 473, 474, 475, 476, 477, 478, 479, 480, 481,
482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493,
494,495,496, 497, 498, 499, or 500 polynucleotides or more
in length. Such probes and primers hybridize specifically to a
target sequence under high stringency hybridization condi-
tions. Preferably, probes and primers according to the present
invention have complete sequence similarity with the target
sequence, although probes differing from the target sequence
and that retain the ability to hybridize to target sequences may
be designed by conventional methods.

[0086] Methods for preparing and using probes and primers
are described, for example, in Molecular Cloning: A Labora-
tory Manual, 2nd ed., vol. 1-3, ed. Sambrook et al., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.,
1989. PCR-primer pairs can be derived from a known
sequence, for example, by using computer programs intended
for that purpose.
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[0087] Primers and probes based on the flanking DNA and
insert sequences disclosed herein can be used to confirm (and,
if necessary, to correct) the disclosed sequences by conven-
tional methods, e.g., by re-cloning and sequencing such
sequences.

[0088] The nucleic acid probes and primers of the present
invention hybridize under stringent conditions to a target
DNA sequence. Any conventional nucleic acid hybridization
or amplification method can be used to identify the presence
of DNA from a transgenic event in a sample. Nucleic acid
molecules or fragments thereof are capable of specifically
hybridizing to other nucleic acid molecules under certain
circumstances. As used herein, two nucleic acid molecules
are said to be capable of specifically hybridizing to one
another if the two molecules are capable of forming an anti-
parallel, double-stranded nucleic acid structure. A nucleic
acid molecule is said to be the “complement” of another
nucleic acid molecule if they exhibit complete complemen-
tarity. As used herein, molecules are said to exhibit “complete
complementarity” when every nucleotide of one of the mol-
ecules is complementary to a nucleotide of the other. Two
molecules are said to be “minimally complementary” if they
can hybridize to one another with sufficient stability to permit
them to remain annealed to one another under at least con-
ventional “low-stringency” conditions. Similarly, the mol-
ecules are said to be “complementary” if they can hybridize to
one another with sufficient stability to permit them to remain
annealed to one another under conventional “high-strin-
gency” conditions. Conventional stringency conditions are
described by Sambrook et al., 1989. Departures from com-
plete complementarity are therefore permissible, as long as
such departures do not completely preclude the capacity of
the molecules to form a double-stranded structure. In order
for a nucleic acid molecule to serve as a primer or probe it
need only be sufficiently complementary in sequence to be
able to form a stable double-stranded structure under the
particular solvent and salt concentrations employed.

[0089] As used herein, a substantially homologous
sequence is a nucleic acid sequence that will specifically
hybridize to the complement of the nucleic acid sequence to
which it is being compared under high stringency conditions.
The term “stringent conditions” is functionally defined with
regard to the hybridization of a nucleic-acid probe to a target
nucleic acid (i.e., to a particular nucleic-acid sequence of
interest) by the specific hybridization procedure discussed in
Sambrook etal., 1989, at 9.52-9.55. See also, Sambrook et al.,
1989 at 9.47-9.52 and 9.56-9.58. Accordingly, the nucleotide
sequences of the invention may be used for their ability to
selectively form duplex molecules with complementary
stretches of DNA fragments.

[0090] Depending on the application envisioned, one can
use varying conditions of hybridization to achieve varying
degrees of selectivity of probe towards target sequence. For
applications requiring high selectivity, one will typically
employ relatively stringent conditions to form the hybrids,
e.g., one will select relatively low salt and/or high tempera-
ture conditions, such as provided by about 0.02 M to about
0.15 M NaCl at temperatures of about 50° C. to about 70° C.
Stringent conditions, for example, could involve washing the
hybridization filter at least twice with high-stringency wash
buffer (0.2xSSC, 0.1% SDS, 65° C.). Appropriate stringency
conditions which promote DNA hybridization, for example,
6.0x sodium chloride/sodium citrate (SSC) at about 45° C.,
followed by a wash of 2.0xSSC at 50° C. are known to those
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skilled in the art, 6.3.1-6.3.6. For example, the salt concen-
tration in the wash step can be selected from a low stringency
of about 2.0xSSC at 50° C. to a high stringency of about
0.2xSSC at 50° C. In addition, the temperature in the wash
step can be increased from low stringency conditions at room
temperature, about 22° C., to high stringency conditions at
about 65° C. Both temperature and salt may be varied, or
either the temperature or the salt concentration may be held
constant while the other variable is changed. Such selective
conditions tolerate little, if any, mismatch between the probe
and the template or target strand. Detection of DNA
sequences via hybridization is well-known to those of skill in
the art, and the teachings of U.S. Pat. Nos. 4,965,188 and
5,176,995 are exemplary of the methods of hybridization
analyses.

[0091] In a particularly preferred embodiment, a nucleic
acid ofthe present invention will specifically hybridize to one
or more of the primers (or amplicons or other sequences)
exemplified or suggested herein, including complements and
fragments thereof, under high stringency conditions. In one
aspect of the present invention, a marker nucleic acid mol-
ecule of the present invention has the nucleic acid sequence
set forth in SEQ ID NOS:3-14, or complements and/or frag-
ments thereof.

[0092] In another aspect of the present invention, a marker
nucleic acid molecule of the present invention shares between
80% and 100% or 90% and 100% sequence identity with such
nucleic acid sequences. In a further aspect of the present
invention, a marker nucleic acid molecule of the present
invention shares between 95% and 100% sequence identity
with such sequence. Such sequences may be used as markers
in plant breeding methods to identify the progeny of genetic
crosses. The hybridization of the probe to the target DNA
molecule can be detected by any number of methods known
to those skilled in the art, these can include, but are not limited
to, fluorescent tags, radioactive tags, antibody based tags, and
chemiluminescent tags.

[0093] Regarding the amplification of a target nucleic acid
sequence (e.g., by PCR) using a particular amplification
primer pair, “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, the amplicon.
[0094] The term “specific for (a target sequence)” indicates
that a probe or primer hybridizes under stringent hybridiza-
tion conditions only to the target sequence in a sample com-
prising the target sequence.

[0095] As used herein, “amplified DNA” or “amplicon”
refers to the product of nucleic-acid amplification of a target
nucleic acid sequence that is part of a nucleic acid template.
For example, to determine whether the cotton plant resulting
from a sexual cross contains transgenic event genomic DNA
from the cotton plant of the present invention, DNA extracted
from a cotton plant tissue sample may be subjected to nucleic
acid amplification method 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, and a second primer derived from the inserted heter-
ologous DNA to produce an amplicon that is diagnostic for
the presence of the event DNA. The amplicon is of a length
and has a sequence that is also diagnostic for the event. The
amplicon may range in length from the combined length of
the primer pairs plus one nucleotide base pair, and/or the
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combined length of the primer pairs plus about 2, 3,4, 5,6, 7,
8,9,10,11,12,13,14,15,16,17, 18, 19, 20, 21, 22, 23, 24,
25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40, 41,
42,43,44,45,46,47,48,49,50, 51,52, 53,54, 55,56, 57, 58,
59,60,61, 62,63, 64, 65,66, 67,68,69,70,71,72,73,74,75,
76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,91, 92,
93,94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106,
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130,
131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142,
143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166,
167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178,
179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202,
203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214,
215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
227,228,229, 230, 231, 232, 233, 234, 235, 236, 237, 238,
239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250,
251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274,
275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 285, 286,
287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298,
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310,
311, 312,313, 314, 315, 316, 317, 318, 319, 320, 321, 322,
323,324, 325,326,327, 328, 329, 330, 331, 332, 333, 334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346,
347, 348, 349, 350, 351, 352, 353, 354, 355, 356, 357, 358,
359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,
371, 372, 373,374, 375, 376, 377, 378, 379, 380, 381, 382,
383, 384, 385, 386, 387, 388, 389, 390, 391, 392, 393, 394,
395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 403, 406,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418,
419, 420, 421, 422, 423, 424, 425, 426, 427, 428, 429, 430,
431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442,
443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454,
455, 456, 457, 458, 459, 460, 461, 462, 463, 464, 465, 466,
467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,
479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490,
491, 492, 493, 494, 495, 496, 497, 498, 499, or 500, 750,
1000, 1250, 1500, 1750, 2000, or more nucleotide base pairs
(plus or minus any of the increments listed above). Alterna-
tively, 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 nucleotide sequence. A member
of'aprimer pair derived from the plant genomic sequence may
be located a distance from the inserted DNA sequence. This
distance can range from one nucleotide base pair up to about
twenty thousand nucleotide base pairs. The use of the term
“amplicon” specifically excludes primer dimers that may be
formed in the DNA thermal amplification reaction.

[0096] 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. Pat. No. 4,683,195 and U.S. Pat.
No. 4,683,202. PCR amplification methods have been devel-
oped to amplify up to 22 kb of genomic DNA. These methods
as well as other methods known in the art of DNA amplifica-
tion may be used in the practice of the present invention. The
sequence of the heterologous transgene DNA insert or flank-
ing genomic sequence from a subject cotton event can be
verified (and corrected if necessary) by amplifying such
sequences from the event using primers derived from the

Aug. 4, 2011

sequences provided herein followed by standard DNA
sequencing of the PCR amplicon or of the cloned DNA.
[0097] The amplicon produced by these methods may be
detected by a plurality of techniques. Agarose gel electro-
phoresis and staining with ethidium bromide is a common
well known method of detecting DNA amplicons. Another
such method is Genetic Bit Analysis where an DNA oligo-
nucleotide is designed which overlaps both the adjacent
flanking genomic DNA sequence and the inserted DNA
sequence. The oligonucleotide is immobilized in wells of a
microwell plate. Following PCR of the region of interest
(using one primer in the inserted sequence and one in the
adjacent flanking genomic sequence), a single-stranded PCR
product can be hybridized to the immobilized oligonucleotide
and serve as a template for a single base extension reaction
using a DNA polymerase and labelled ddNTPs specific for
the expected next base. Readout may be fluorescent or
ELISA-based. A signal indicates presence of the insert/flank-
ing sequence due to successful amplification, hybridization,
and single base extension.

[0098] Another method is the Pyrosequencing technique as
described by Winge (Innov. Pharma. Tech. 00:18-24, 2000).
In this method an oligonucleotide is designed that overlaps
the adjacent genomic DNA and insert DNA junction. The
oligonucleotide is hybridized to single-stranded PCR product
from the region of interest (one primer in the inserted
sequence and one in the flanking genomic sequence) and
incubated in the presence of a DNA polymerase, ATP, sulfu-
rylase, luciferase, apyrase, adenosine 5' phosphosulfate and
Iuciferin. DNTPs are added individually and the incorpora-
tion results in a light signal that is measured. A light signal
indicates the presence of the transgene insert/flanking
sequence due to successful amplification, hybridization, and
single or multi-base extension.

[0099] Fluorescence Polarization is another method that
can be used to detect an amplicon of the present invention.
Following this method, an oligonucleotide is designed which
overlaps the genomic flanking and inserted DNA junction.
The oligonucleotide is hybridized to single-stranded PCR
product from the region of interest (one primer in the inserted
DNA and one in the flanking genomic DNA sequence) and
incubated in the presence of a DNA polymerase and a fluo-
rescent-labeled ddNTP. Single base extension results in
incorporation of the ddNTP. Incorporation can be measured
as a change in polarization using a fluorometer. A change in
polarization indicates the presence of the transgene insert/
flanking sequence due to successful amplification, hybridiza-
tion, and single base extension.

[0100] TAQMAN (PE Applied Biosystems, Foster City,
Calif) is a method of detecting and quantifying the presence
of'a DNA sequence. Briefly, a FRET oligonucleotide probe is
designed that overlaps the genomic flanking and insert DNA
junction. The FRET probe and PCR primers (one primer in
the insert DNA sequence and one in the flanking genomic
sequence) are cycled in the presence of a thermostable poly-
merase and dNTPs. Hybridization of the FRET probe results
in cleavage and release of the fluorescent moiety away from
the quenching moiety on the FRET probe. A fluorescent
signal indicates the presence of the flanking/transgene insert
sequence due to successful amplification and hybridization.
[0101] Molecular Beacons have been described for use in
sequence detection. Briefly, a FRET oligonucleotide probe is
designed that overlaps the flanking genomic and insert DNA
junction. The unique structure of the FRET probe results in it
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containing secondary structure that keeps the fluorescent and
quenching moieties in close proximity. The FRET probe and
PCR primers (one primer in the insert DNA sequence and one
in the flanking genomic sequence) are cycled in the presence
of'athermostable polymerase and dNTPs. Following success-
ful PCR amplification, hybridization of the FRET probe to the
target sequence results in the removal of the probe secondary
structure and spatial separation of the fluorescent and quench-
ing moieties. A fluorescent signal results. A fluorescent signal
indicates the presence of the flanking genomic/transgene
insert sequence due to successful amplification and hybrid-
ization.

[0102] Having disclosed two general locations in the cotton
genome that are excellent for insertions, the subject invention
also comprises a cotton seed and/or a cotton plant comprising
at least one non-crylF and non-crylAc insert in the general
vicinity of one or both of these locations. One option is to
substitute a different insert in place of the crylF and/or
cryl Ac insert exemplified herein. In these generally regards,
targeted homologous recombination, for example, can be
used according to the subject invention. This type of technol-
ogy is the subject of, for example, WO 03/080809 A2 and the

corresponding  published U.S. application (USPA
20030232410).
[0103] All patents, patent applications, provisional appli-

cations, and publications referred to or cited herein are incor-
porated by reference in their entirety to the extent they are not
inconsistent with the explicit teachings of this specification.

[0104] The following examples are included to illustrate
procedures for practicing the invention and to demonstrate
certain preferred embodiments of the invention. These
examples should not be construed as limiting. It should be
appreciated by those of skill in the art that the techniques
disclosed in the following examples represent specific
approaches used to illustrate preferred modes for its practice.
However, those of skill in the art should, in light of the present
disclosure, appreciate that many changes can be made in
these specific embodiments while still obtaining like or simi-
lar results without departing from the spirit and scope of the
invention. Unless otherwise indicated, all percentages are by
weight and all solvent mixture proportions are by volume
unless otherwise noted.

Example 1
Production of Deposited Seed

[0105] WideStrike™ brand insect resistance for cotton is a
transgenic trait developed by Dow AgroSciences that pro-
vides in-plant insect resistance against Lepidoptera. It con-
tains two insect tolerance genes, crylAc and crylF, which
were derived from Bacillus thuringiensis subspecies kurstaki
and Bacillus thuringiensis subspecies aizawai, respectively.
Bacillus thuringiensis (B.t.) is a common, gram-positive,
soil-borne bacterium. In its spore-forming stage, it produces
several insecticidal protein crystals (known as delta-endotox-
ins) including CrylAc and Cry1F. These proteins are toxic to
certain lepidopteran insects. In susceptible insects, they bind
to specific receptors present on midgut epithelial cells, form-
ing pores that disrupt osmotic balance and eventually resultin
celllysis and death. Cry1 Ac and Cry1F have been shownto be
non-toxic to humans, livestock, and beneficial insects, which
do not have binding sites for the delta-endotoxin. Using two
delta-endotoxins rather than one will provide improved insect
resistance because the two Cry proteins provide a greater
spectrum of control than either does alone and have differen-
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tial activity against the lepidopteran pests that they are effec-
tive against. More importantly, it may help delay the devel-
opment of resistant insects.

[0106] The crylAc and crylF genes in WideStrike were
introduced using Agrobacterium mediated transformation
into GC-510 cotton (Gossypium hirsutum L.) plants in two
separate transformation events, 3006-210-23 and 281-24-
236. Following crossing into an elite cotton variety, these
events were combined by conventional breeding to produce
cotton bearing the WideStrike insect-resistance trait. Wide-
Strike also contains the pat gene from Streptomyces virido-
chromogenes, a common aerobic soil bacteria. The pat gene
codes for the Phosphinothricin Acetyl Transferase (PAT)
enzyme, which detoxifies glufosinate ammonium into an
inactive compound by acetylation. The pat gene was included
to allow for selection of transformed cotton plants.

Example 2
Diagnostic Test for Cry1F Cotton Event 281-24-236

[0107] DNA from CrylF event 281-24-236 and CrylAc
events 3006-210-23, and non-transgenic cotton PCS355 was
extracted from cotton leaves using QIAGEN’s Plant DNeasy
kit (catalog #69181, Qiagen, Valencia, Calif., USA). The
manufacturer’s suggested protocol was followed. In brief,
leaf discs were disrupted in an RNAse supplemented pre-
heated buffer using a tungsten carbide bead (0.125 mm diam-
eter) and a Retsch MM3000 Mixer Mill. The mixture was
centrifuged at room temperature, and the supernatant was
subsequently captured by running through a DNeasy 96 plate.
DNA was eluted in an elution buffer and stored frozen until
use.

[0108] The DNA extracted from the cotton leaf tissue was
used ina PCR DNA amplification of the 5' genomic/transgene
insert sequences in CrylF event 281-24-236 using primer
281-14 (SEQ ID NO:3, 5'TGTCGGCTGAAGGTAGG-
GAGG3') and primer 281-15 (SEQ ID NO:4, 5' CCGGA-
CATGAAGCCATTTAC?"), and the 3' genomic/transgene
insert sequences flanking using primer 281-9 (SEQ ID NO:6,
STCTCTAGAGAGGGGCACGACC3") and primer 281-10
(SEQ ID NO:7, 5'CGAGCTGGAGAGACCGGTGAC3").
The PCR DNA amplification analyses were conducted using
genomic DNA extracted from cotton event CrylF 281-24-
236 and non-transgenic cotton line PCS355. The amplifica-
tion reaction for the 5' flanking genomic sequence was con-
ducted using QIAGEN HotStarTaq PCR kit (catalog #203203
or 203205, QIAGEN, Valencia, Calif., USA) with a final
concentration of 0.4 uM for Primer 281-14 and Primer 281-15
in a 50 pl reaction volume. The reactions were performed
using a GenAmp PCR System 9600 (Applied Biosystem,
Foster City, Calif.) under the following cycling conditions: 1
cycle at 95° C. for 15 minute; 35 cycles of 94° C. for 30
seconds, 57° C. for 30 seconds, 72° C. for 60 seconds; 1 cycle
at72° C. for 10 minutes. The PCR for the 3' flanking genomic
sequence was conducted using Takara ExTaq PCR kit (Cata-
log #RRO01A, Panvera, Madison, Wis.) in a 50 pl reaction
volume containing a final concentration of 0.4 uM of Primer
281-9 and Primer 281-10. The reactions were performed
using a GenAmp PCR System 9600 (Applied Biosystem,
Foster City, Calif.) under the following cycling conditions: 1
cycle at 95° C. for 5 minute; 35 cycles of 94° C. for 30
seconds, 60° C. for 30 seconds, 72° C. for 60 seconds; 1 cycle
at 72° C. for 10 minutes. The PCR products were separated
using 1.0% agarose gel electrophoresis at 100 V for about 1
hour and visualized by ethidium bromide staining.

[0109] The 5' PCR product DNA sequence was determined
resulting in a 603 nucleotide base pair sequence representing
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the 5' genomic/transgene insert sequence of cotton CrylF
event 281-24-236 and identified as SEQ ID NO:5. The 3' PCR
product DNA sequence was determined resulting in a 562
nucleotide base pair sequence representing the 3' genomic/
transgene insert sequence of cotton Cry1F event 281-24-236
and identified in SEQ ID NO:8.

[0110] The genomic/transgene junction sequences, SEQ
ID NO:5 and SEQ ID NO:8 are novel DNA sequences in
CrylF event 281-24-236 that are diagnostic for cotton plant
CrylF event 281-24-236 and its progeny.

Example 3

Diagnostic Test for Cryl Ac Cotton Event 3006-210-
23

[0111] The DNA extracted from the cotton leaf tissue was
used ina PCR DNA amplification of the 5' genomic/transgene
insert sequences in Cry1Ac event 3006-210-23 using primer
3006-20 (SEQIDNO:9, 5TTCCAACCTTTAACTATTATC-
CTGC3") and primer 3006-22 (SEQ ID NO:10, 5'GCTGCG-
GACATCTACATTTT3"), and the 3' genomic/transgene
insert sequences flanking using primer 3006-9 (SEQ ID
NO:12, 5'GACATGCAATGCTCATTATCTCTA3") and
primer 3006-12 (SEQ ID NO:13, SAAGTCTCTGCCTTC-
TACCCTGG3"). The PCR DNA amplification analyses were
conducted using genomic DNA extracted from cotton event
CrylAc 3006-210-23 and non-transgenic cotton line
PCS355. The amplification reaction for the 5' flanking
genomic sequence was conducted using QIAGEN HotStar-
Taq PCR kit (catalog #203203 or 203205, QIAGEN, Valen-
cia, Calif., USA) with a final concentration of 0.4 uM for
Primer 3006-20 and Primer 3006-22 in a 50 pl reaction vol-
ume. The reactions were performed using a GenAmp PCR
System 9600 (Applied Biosystem, Foster City, Calif.) under
the following cycling conditions: 1 cycle at 95° C. for 15
minute; 35 cycles of 94° C. for 30 seconds, 53° C. for 30
seconds, 72° C. for 60 seconds; 1 cycle at 72° C. for 10
minutes. The PCR for the 3' flanking genomic sequence was
conducted using QIAGEN HotStarTaq PCR kit (catalog
#203203 or 203205, QIAGEN, Valencia, Calif., USA)ina 50
ul reaction volume containing a final concentration of 0.4 uM
of Primer 3006-9 and Primer 3006-12. The reactions were
performed using a GenAmp PCR System 9600 (Applied Bio-
system, Foster City, Calif.) under the following cycling con-
ditions: 1 cycle at 95° C. for 5 minutes; 30 cycles o 94° C. for
30 seconds, 56° C. for 30 seconds, 72° C. for 60 seconds; 1
cycle at 72° C. for 10 minutes. The PCR products were
separated using 1.0% agarose gel electrophoresis at 100V for
about. 1 hour and visualized by ethidium bromide staining.

[0112] The 5' PCR product DNA sequence was determined
resulting in a 614 nucleotide base pair sequence representing
the 5' genomic/transgene insert sequence of cotton CrylAc
event 3006-210-23 (identified here as SEQ ID NO:11). The 3'
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PCR product DNA sequence was determined resulting in a
662 nucleotide base pair sequence representing the 3'
genomic/transgene insert sequence of cotton CrylAc event
3006-210-23 (identified here as SEQ 1D NO:14).

[0113] The genomic/transgene junction sequences, SEQ
ID NO:11 and SEQ ID NO:14 are novel DNA sequences in
CrylAc event 3006-210-23 that are diagnostic for cotton
plant CrylAc event 3006-210-23 and its progeny.

Example 4
Further Diagnostic Tests

[0114] DNA event primer pairs are used to produce an
amplicon diagnostic for Cry1F event 281-24-23 and CrylAc
event 3006-210-23. These event primer pairs include, but are
not limited to, SEQ ID NO:3 SEQ ID NO:4, SEQ ID NO:6,
SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:10, SEQ ID
NO:12, and SEQ ID NO:13. When used in a DNA amplifi-
cation method (PCR), these primers produce an amplicon
diagnostic for Cry1F event 281-24-236 and/or Cryl Ac event
3006-210-23, and their progenies. In addition to these primer
pairs, further aspects of the subject invention include any
primer pair derived from the amplicon product of SEQ ID
NO:5, SEQ ID NO:9, SEQ ID NO:11, and/or SEQ ID NO:14
that, in a DNA amplification reaction, produces an amplicon
diagnostic for Cry1F event 281-24-236, Cry1 Ac event 3006-
210-23, and their progenies. Any modification involving the
use of DNA primers to produce an amplicon diagnostic for
CrylF event 281-24-236, Cryl Ac event 3006-210-23, and
their progenies is within the ordinary skill of the art, given the
benefit of the subject disclosure. The analysis of plant tissue
sample from CrylF event 281-24-236, CrylAc event 3006-
210-23, and their progenies should include a positive tissue
control from these events, a negative control from a cotton
plant that is not any of these events, and a negative control that
contains no template cotton DNA. Additional primer
sequences can be derived from SEQ ID NO:1 and/or SEQ ID
NO:2 by those skilled in the art of DNA amplification meth-
ods. Conditions optimized for the production of an amplicon
may differ from the methods described in the Examples
above. The use of these DNA primer sequences with modifi-
cations to the methods described in these Examples is within
the scope of the invention. Amplicons and primers derived
from SEQ ID NO:1 and/or SEQ ID NO:2 that are diagnostic
for CrylF event 281-24-236 and/or Cry1Ac event 3006-210-
23, and their progenies are aspects of the invention. The assay
for amplicons of the Cry1F event 281-24-236, Cryl Ac event
3006-210-23, and their progenies can be performed by using
a Stratagene Robocycler, MJ, Engine, or Eppendorf Master-
cycler Gradient thermocycler, or by methods and apparatus
known to those skilled in the art.

[0115] Having illustrated and described the principles of
the present invention, it should be apparent to persons skilled
in the art that the invention can be modified in arrangement
and detail without departing from such principles. We claim
all modifications that are within the spirit and scope of the
appended claims.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 21

<210> SEQ ID NO 1
<211> LENGTH: 15490
<212> TYPE: DNA
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-continued

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: CrylF event 281-24-236 insert and its border
sequences

<400> SEQUENCE: 1

aagcttgcett aaaagtatca caagccatga tccttataaa aatgatatct gacactatge 60
ttctttgcac attcttcact atgctttcte atttgagcaa tggtgggatt tgctctcaaa 120
tttggtggee ctatgtcagt attcaaaaat tttcataggt caaaggcttg aagataagcce 180
ttcattttta ccacccatat gtagtaaatt tcaccgatga atacaagagyg tggaggtggt 240
gagaaactag atgaatacat tcttgcagaa aacgtccctc aaagatcaaa atggctctca 300
ataccaattc ttggtgtttt cagactaaga gagaaagcaa aacgagacaa tgaacccaca 360
agatgaatta atttcaatac atttttttaa atttcatttc aaacggttac aatatatacc 420
ttttgtttte caaacaactc aactgatcca actaacatct tggaaatagyg aaaacttaac 480
ttgtacacaa actgattgtg aaatcaacac ctaaacacat caagtcatta ccaacttagt 540
ttattcctag ctaagtatct taacataagg attgaacaaa aggttaaacc aaaactttga 600
tttttttgct ctaggaagac agcttgcact tcatcataca gttcgectta ttgttaatca 660
actcacactt tggctgtccg ttgatatget ggcagttaaa atgttcacca atgtgcettag 720
acaatccgece aagectatcg tgtaaaaact ctttgcatga cagttcacct attgacagte 780
cgccagtett ttaatgctca gactgtctac catgtgactt agagacggaa ttgtttgcca 840
tatgtgttcg ccaactagat tgttcaccat ttgtgttgtt taccatgtgt gttcgctaat 900
gecatggttgyg ccatgtcgca aaacaaattt ttggatgggce caaaattgga attttttcat 960

ttgaccaaat ataaaaaaac gaattgaaca aattactttt agagggatta aaaattaaaa 1020
ttatactatt tatcgagggg agtcaaggct cctatcttcet tecgcttctte tattgtttag 1080
attaagacta aaattttaaa atttatagaa attaaaattg atgaaattaa aatacaaaat 1140
taaatatata attcagttag gtttaaccat tttttaatgt tgcttagctt taatgtttgg 1200
gatttggcta ctttcagtcg ttatgcagtt atgctcagac aaatttgttc tctttctgte 1260
ttatcaacta ctcaaaatct cagtatagtt atgtcattta atctcttcat cgtagatgtt 1320
atattggtga aaatggggcc aagaaatcca cattcaatga ctttgaaaga atatatattg 1380
ttagttgcac attcccttat tcaatcacag ttgcttgttt ctgagtctat agaatcatga 1440
tatttgtaaa tcttatataa agtaagagta tatggctaga cagtctggcce ctgtcggetg 1500
aaggtaggga ggaattaatc aatcacagtt gcttgtttct gagtctatag aatcatgaat 1560
tttaaattta tggaatgcat tttttcgaag atattgtatg cattaagtgt aattttagtt 1620
tcaatatgaa atttgagatt tatatatata cttacataaa accctccttt actgaattag 1680
tgccatggat aaaagaccaa ttaagcaatc cttccaacac gtgcatgcac tggattttca 1740
tcgectegte cattgttaaa ttgataggtt aataagaaca attagttggce tactgattat 1800
atggattctg ggttaaaagt atttaggttt actgttacat acatggagga tctacatcta 1860
ttttcacttt tgtttaatta atttaagtta gttttgatga gtttaaggat tgtactagcc 1920
aatagtagta cataaaggag atagagtacc aaaacaaaga aaaagccgaa aggtgttaat 1980
gctaaattgt aaaagaaagt taaaataaga gactcgaatt ataatatgat tctcectggcege 2040

actaattaag ctactatata ttgtcaatag tattgtaaat ggcttcatgt ccgggaaatc 2100
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tacatggatc agcaatgagt atgatggtca atatggagaa aaagaaagag taattaccaa 2160
ttttttttca attcaaaaat gtagatgtcc gcagcgttat tataaaatga aagtacattt 2220
tgataaaacg acaaattacg atccgtcgta tttataggcg aaagcaataa acaaattatt 2280
ctaattcgga aatctttatt tcgacgtgtc tacattcacg tccaaatggg ggccacttgg 2340
ctgcagtgca gcgtgacceg gtegtgecce tctcectagaga taatgagcat tgcatgtcta 2400
agttataaaa aattaccaca tatttttttt gtcacacttg tttgaagtgc agtttatcta 2460
tctttataca tatatttaaa ctttactcta cgaataatat aatctatagt actacaataa 2520
tatcagtgtt ttagagaatc atataaatga acagttagac atggtctaaa ggacaattga 2580
gtattttgac aacaggactc tacagtttta tctttttagt gtgcatgtgt tctecttttt 2640
tttgcaaata gcttcaccta tataatactt catccatttt attagtacat ccatttaggg 2700
tttagggtta atggttttta tagactaatt tttttagtac atctatttta ttctatttta 2760
gcctctaaat taagaaaact aaaactctat tttagttttt ttatttaata atttagatat 2820
aaaatagaat aaaataaagt gactaaaaat taaacaaata ccctttaaga aattaaaaaa 2880
actaaggaaa catttttctt gtttcgagta gataatgcca gecctgttaaa cgccgtcgac 2940
gagtctaacyg gacaccaacc agcgaaccag cagcgtegeg tcgggccaag cgaagcagac 3000
ggcacggcat ctctgtcgct gcctcectggac cecctcectcecgag agttceccegetce caccgttgga 3060
cttgctecge tgtcggcatce cagaaattgce gtggcggagce ggcagacgtg agccggcacg 3120
gcaggcggece tcecctectect ctcacggcac cggcagctac gggggattcece ttteccaccy 3180
ctecctteget ttceecttect cgecccgecgt aataaataga cacccecctece acaccctcett 3240
tceccaacct cgtgttgtte ggagcgcaca cacacacaac cagatctccce ccaaatccac 3300
ccgteggcac ctcecegcectteca aggtacgccg ctegtectece cecccececccee cetetcectace 3360
ttctctagat cggcgtteceg gteccatggtt agggcceggt agttctactt ctgttcatgt 3420
ttgtgttaga tccgtgtttg tgttagatce gtgctgctag cgttcgtaca cggatgcgac 3480
ctgtacgtca gacacgttct gattgctaac ttgccagtgt ttctectttgg ggaatcctgg 3540
gatggctcta gececgtteccge agacgggatc gatttcatga ttttttttgt ttegttgcat 3600
agggtttggt ttgccctttt cctttatttc aatatatgcc gtgcacttgt ttgtcgggtce 3660
atcttttcat getttttttt gtettggttg tgatgatgtg gtctggttgg geggtegtte 3720
tagatcggag tagaattctg tttcaaacta cctggtggat ttattaattt tggatctgta 3780
tgtgtgtgcce atacatattc atagttacga attgaagatg atggatggaa atatcgatct 3840
aggataggta tacatgttga tgcgggtttt actgatgcat atacagagat gcectttttgtt 3900
cgecttggttg tgatgatgtg gtgtggttgg gcggtcgtte attcecgttcta gatcggagta 3960
gaatactgtt tcaaactacc tggtgtattt attaattttg gaactgtatg tgtgtgtcat 4020
acatcttcat agttacgagt ttaagatgga tggaaatatc gatctaggat aggtatacat 4080
gttgatgtgg gttttactga tgcatataca tgatggcata tgcagcatct attcatatgce 4140
tctaaccttg agtacctatc tattataata aacaagtatg ttttataatt attttgatct 4200
tgatatactt ggatgatggc atatgcagca gctatatgtg gattttttta gccctgectt 4260
catacgctat ttatttgctt ggtactgttt cttttgtcga tgctcaccct gttgtttggt 4320

gttacttcetg caggtcgaca tgtctccecgga gaggagacca gttgagatta ggccagctac 4380
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agcagctgat atggccgegg tttgtgatat cgttaaccat tacattgaga cgtctacagt 4440
gaactttagg acagagccac aaacaccaca agagtggatt gatgatctag agaggttgca 4500
agatagatac ccttggttgg ttgctgaggt tgagggtgtt gtggctggta ttgcttacgce 4560
tgggccectgg aaggctagga acgcttacga ttggacagtt gagagtactg tttacgtgtce 4620
acataggcat caaaggttgg gcctaggatc cacattgtac acacatttgce ttaagtctat 4680
ggaggcgcaa ggttttaagt ctgtggttge tgttataggc cttccaaacg atccatctgt 4740
taggttgcat gaggctttgg gatacacagc ccggggtaca ttgcgcgcag ctggatacaa 4800
gcatggtgga tggcatgatg ttggtttttg gcaaagggat tttgagttgc cagctcctcece 4860
aaggccagtt aggccagtta cccagatctg agtcgacgga tccccgacat atgcccecggt 4920
ttcgttgega ctaacatgag ttcecttggaca aatttgattg gacctgatga gatgatccaa 4980
cccgaggata tagcaaagct cgttcecgtgca gcaatggaac ggccaaaccg tgettttgte 5040
cccaagaatg aggtgctatg catgaaggaa tctaccegtt gatgtccaac agtctcaggg 5100
ttaatgtcta tgtatcttaa ataatgttgt cggtattttg taatctcata tagattttca 5160
ctgtgcgacg caaaaatatt aaataaatat tattattatc tacgttttga ttgagatatc 5220
atcaatatta taataaaaat atccattaaa cacgatttga tacaaatgac agtcaataat 5280
ctgatttgaa tatttattaa ttgtaacgaa ttacataaag atcgaataga aaatactgca 5340
ctgcaaatga aaattaacac atactaataa atgcgtcaaa tatctttgcc aagatcaagc 5400
ggagtgaggg cctcatatcc ggtctcagtt acaagcacgg tatccccgaa gcgegcteca 5460
ccaatgccct cgacatagat geccgggctceg acgctgagga cattgectac cttgagcatg 5520
gtctcagege cggctttaag ctcaatccca tcccaatctg aatatcctat ccecgegecca 5580
gtcecggtgta agaacgggtce tgtccatcca cctcetgttgg gaattctgat cttggcggta 5640
cceggggate ctcattcecte catcagaagt aactccacge tatcaacaat gaatgttcect 5700
tcegtttete caatctcaat ccaaaccttg tcecggtttetg gaaagtactce taactcetttg 5760
gtgacatagc cggctggtaa cggtgtgtag tccccatage ctcectgttaga ttcegcaagga 5820
ttgtcectac gtccatcggt gtaagectte tcectcatagg ctgatgcata gtcagcegggt 5880
acagaagagt tgctctcata ggctccatcg tatcctcecgat tgcgagaagt gtaagtaccce 5940
tcatactcct cttgagtcege agtgtagtca ttgcaagtta cggtgttgtt tgggtagact 6000
tcetectega cgcagttget gaacttcage tcecgteggtgt tgttctcaat ctegtgtatg 6060
gtgacgcaac cttctcecgta tcecttetttg tacgcggtaa cacgaagaat gtagccacga 6120
ccaggacaga cacgaacttc ttgtgaaact tctgcttceccce actcaggaac aacaaggaca 6180
gagcggtgat tgttctgttce ttctacatct acgtgeccctt tcacattcca gcaggatagg 6240
ccattgttga agtcaccatt cttgatgaca ttcctcgcat catacaagga gaatgcagtg 6300
aagatgcgcce cttctaactce ttcaaagata gcagcattga cacccggaat cacgctaagt 6360
tcaggaaggt aagcttcccg aatgctatga acgcgtttgt ctgcagcatg aatcatagcet 6420
atgttggtat cagcttggag cctatcatac tgagagttca caaacagagc gtcaacgctt 6480
tctttggett ctttgtacac aatgtttgtt tcccattceca acttcectctet cttgtcececte 6540
cacttcttect cagcecctett cactctagcg agggcttcetce caacaagtgg tttetettet 6600

agaaactcca gattgcctag cctggcatgg ccatcttgag tecttgatctt gaagatcacce 6660
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cacacaccga ggtcttcecgtt caggtcggta cagccaacgt ctatgtccaa ggagaagtgg 6720
tgtgagtgat gggcacactt gccgatggga cttggggctg aaagtggcca gagtgaaccce 6780
gtcccaggca cattgactgt ctcatgtttg gegttgtatce tgatgaggta gatctcaagg 6840
tcttgactgt cctcgatgta acctctcaac tggtatcttg tgtaggcttt gagtttcgat 6900
tcatctatct tctggtacag gtatgttgga tagcactcat caaaggtacc caagagcgta 6960
acatagttct ccttgaacac atcatcacct ccttgaatgg tgatgtccgt acttcceccte 7020
catccacgat ctagttgcct gttgatcccg cgaaagttgg gatcttgaag caagttccgce 7080
tcatcactaa gtcgcttage atgtttgacc ttctcggaca actccttctt ctcatccaaa 7140
cagaactcat cagagaggca ctcaacaagg ttggaaacgc gatcgatgtg atagtcagtc 7200
acatctgtct tgagcccaat ctgattggac gaagtgaaca gagcattcac cgccttetgt 7260
gctettteca agtcagacte tgcctcgagt gtggcagtaa ctggaatcaa ctcaaacctg 7320
tcaatgtaca cttcgttgcc tgaactgaag gtatcagcac ctactgtgaa actgctcectgg 7380
ctcattggaa aggtgaacgc ggtgttgata gtggcgtagg agaaagattg gaatgtaagt 7440
ggatcaccgg tatccattgt cttgttgaac tgaccagcaa agatccgttc acctgcaacc 7500
gtaacgtaga ttcttagatt ggtagtagag gcatagcgta tcecctggcacg atacctttgg 7560
ggaagttgcc cattgatgtt gacaatggtg tacgcgaatg gtcctceccact agtgecgtcega 7620
agaatgtctc ctccecgtgaa ccccggecct cttacaactg tagttcecctga ctgaagtgtg 7680
tgtgccttca ccaagggaat ctgagtgatt ctctctggat caatggtgtt tgtgggggta 7740
gcgctacgat gcgtccaaga gaacattggt gectctceccatg agtcggaacc tgagatctca 7800
cctggecage gcacaaaggt aacatgattc agcacatggg agtagtcatt ccaaggtgcg 7860
ccgectgttgt cttgaggtgg tatctcatct agagagtcaa tggtcccgga gttectgaat 7920
gtgcgggtgt gattcgtacce agtttgttga aaggccactc ccctaagacc gagtacatag 7980
tgaggattgce caaagcctcce tcggacgaag acaggatctyg acaaggtccyg atagaaagga 8040
cgtggatctt catctgcaat ccagatggcg cccceccgggat tgaagacccce gtaactagga 8100
aagttgatac gattgccagc cgtgttgcgt gagctaacta agtgtcctcece ccacacagtt 8160
tgggatctaa cagtctctgce agtcacaaac aaagagttca tgaagtccat gagatggggt 8220
ggtctgactc caaactcagc cctgttgaaa ccattgggta tgttcgcaga aactggagag 8280
tcttcaatga ctgaactggt gtagatctce cttgtaagtt gggatgacgt ttgaatcgga 8340
taggtacgaa catcgtagtt cggaaagaga gcaactatgt ctaacacagt aagtgtaagg 8400
tctectectga actgattgaa cctggcccat tggcgagtgt tagtacctet caggttcetcece 8460
aatccctgat tgtaggtatc caaacaatgt ttcgtgtatc gatgaatcag attgatgagt 8520
ctgttgtagt gattgttgac agtagctatg tccagtcccce aaccttgccce aaacgacaca 8580
gegtegegea gtagtgacaa gtgcaggtta gcagcettgaa catagaccga gagaagaggg 8640
atctcgaagce tggtaagggt gaagttgttg atggctgtga tcaaagcatc atctgtgtta 8700
gcaaagcgta tacgcacatc ttctctcagt tgggcattgt taggattggce ttcccactcet 8760
cttagtgctt caatgtagat ctcatagctg tctgctaagce cacgaagggt agtgatggcece 8820
cgattcecttt ccaaggtctc aatcctttgt tcaatcaact gttcaatctg gagaagaaag 8880

aggctccaat cagatggagt gatgaagece cagatgaggt cgaagaggcece aaacgcaact 8940
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cccacacctg gaacaaactc agacaacagg agacgtgtaa gggacaggga gatgtctaac 9000
ggcaatctge cagtcgacct ctecttegttg agaatctcta cttcaggatt gttgaggcag 9060
ttgtagggga cgcactgatt ctgtatgttg ttctccattg ttggatccge gatttggtgt 9120
atcgagattg gttatgaaat tcagatgcta gtgtaatgta ttggtaattt gggaagatat 9180
aataggaagc aaggctattt atccatttct gaaaaggcga aatggcgtca ccgcgagegt 9240
cacgctcectag tcgaccatgt acgtaagcgce ttacgttttt ggtggaccce ctcgaccatg 9300
tacgtaagcg cttacgtttt tggtggacce cctcecgaccat gtacgtaage gcttacgttt 9360
ttggtggacc ccctcgacca tgtacgtaag cgcttacgtt tttggtggac cccctcegacg 9420
gatccccect cgaccctaga cgtatctatt caaaagtcgt taatggctgce ggatcaagaa 9480
aaagttggaa tagaaacaga atacccgcga aattcaggcc cggttgccat gtcecctacacg 9540
ccgaaataaa cgaccaaatt agtagaaaaa taaaaactga ctcggatact tacgtcacgt 9600
cttgcgcact gatttgaaaa atctcaatat aaacaaagac ggccacaaga aaaaaccaaa 9660
acaccgatat tcattaatct tatctagttt ctcaaaaaaa ttcatatctt ccacaccctce 9720
gagatctaga tatcgatgaa ttttggcgecg ccttaattaa ggaattcctce gagtttaaac 9780
ggatccctga aagcgacgtt ggatgttaac atctgcaaat tgecttttcet tatcgaccat 9840
gtacgtaagc gcttacgttt ttggtggacc cttgaggaaa ctggtagectg ttgtgggect 9900
gtggtctcaa gatggatcat taatttccac cttcacctac gatggggggc atcgcaccgg 9960
tgagtaatat tgtacggcta agagcgaatt tggcctgtag acctcaattg cgagetttcet 10020
aatttcaaac tattcgagct ttctaattga atatatccag ggcccagcgt aagcaatacc 10080
agccacaaca ccctcaacct cagcaaccaa ccaagggtat ctatcttgca acctctctag 10140
atcatcaatc cactcttgtg gtgtttgtgg ctctgtecta aagttcactg tagacgtcte 10200
aatgtaatgg ttaacgatat cacaaaccgc ggccatatca gctgctgtag ctggcectaat 10260
ctcaactggt ctcctcteeg gagacatgtce gacctgcaga agtaacacca aacaacaggg 10320
tgagcatcga caaaagaaac agtaccaagc aaataaatag cgtatgaagg cagggctaaa 10380
aaaatccaca tatagctgct gcatatgcca tcatccaagt atatcaagat caaaataatt 10440
ataaaacata cttgtttatt ataatagata ggtactcaag gttagagcat atgaatagat 10500
gctgcatatg ccatcatgta tatgcatcag taaaacccac atcaacatgt atacctatcc 10560
tagatcgata tttccatcca tcecttaaactc gtaactatga agatgtatga cacacacata 10620
cagttccaaa attaataaat acaccaggta gtttgaaaca gtattctact ccgatctaga 10680
acgaatgaac gaccgcccaa ccacaccaca tcatcacaac caagcgaaca aaaagcatct 10740
ctgtatatgc atcagtaaaa cccgcatcaa catgtatacc tatcctagat cgatatttcce 10800
atccatcatc ttcaattcgt aactatgaat atgtatggca cacacataca gatccaaaat 10860
taataaatcc accaggtagt ttgaaacaga attctactcce gatctagaac gaccgcccaa 10920
ccagaccaca tcatcacaac caagacaaaa aaaagcatga aaagatgacc cgacaaacaa 10980
gtgcacggca tatattgaaa taaaggaaaa gggcaaacca aaccctatgc aacgaaacaa 11040
aaaaaatcat gaaatcgatc ccgtctgcgg aacggctaga gccatcccag gattccccaa 11100
agagaaacac tggcaagtta gcaatcagaa cgtgtctgac gtacaggtcg catccgtgta 11160

cgaacgctag cagcacggat ctaacacaaa cacggatcta acacaaacat gaacagaagt 11220
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agaactaccg ggccctaacce atggaccgga acgccgatct agagaaggta gagagggggg 11280
9999999999 aggacgageg gctgtacctt gaagceggagg tgccgacggg tggatttggg 11340
ggagatctgg ttgtgtgtgt gtgcgctceg aacaacacga ggttggggaa agagggtgtg 11400
gagggggtgt ctatttatta cggcgggcga ggaagggaaa gcgaaggagc ggtgggaaag 11460
gaatccceeg tagetgecgg tgccgtgaga ggaggaggag gccgcectgece gtgecggcete 11520
acgtctgececg ctecgceccacg caatttetgg atgeccgacag cggagcaagt ccaacggtgg 11580
agcggaactc tcgagagggg tccagaggca gcgacagaga tgccgtgcecg tetgettege 11640
ttggcecgac gcgacgctge tggttegetg gttggtgtcee gttagacteg tcecgacggegt 11700
ttaacaggct ggcattatct actcgaaaca agaaaaatgt ttccttagtt tttttaattt 11760
cttaaagggt atttgcttaa tttttagtca ctttatttta ttctatttta tatctaaatt 11820
attaaataaa aaaactaaaa tagagtttta gttttcttaa tttagaggct aaaatagaat 11880
aaaatagatg tactaaaaaa attagtctat aaaaaccatt aaccctaaac cctaaatgga 11940
tgtactaata aaatggatga agtattatat aggtgaagct atttgcaaaa aaaaaggaga 12000
acacatgcac actaaaaaga taaaactgta gagtcctgtt gtcaaaatac tcaattgtcc 12060
tttagaccat gtctaactgt tcatttatat gattctctaa aacactgata ttattgtagt 12120
actatagatt atattattcg tagagtaaag tttaaatata tgtataaaga tagataaact 12180
gcacttcaaa caagtgtgac aaaaaaaata tgtggtaatt ttttataact tagagatgca 12240
atgctcatta tctctagaga ggggcacgac cgggtcacgce tgcactgcag ccaagtggece 12300
cccatttgga cgtgaatgta gacacgtcga aataaagatt tccgaattag aataatttge 12360
ttattgcttt cgcctataaa tacgacggat cgtaatttgt cgctttatca gaatgtactt 12420
tcattttata ataacgctgc ggacatctac atttttgaat tgaaaaaaaa ttggtaatta 12480
ctectttettt ttcteccatat tgaccatcat actcattgct gatccatgta gatttecctt 12540
acttgtctce ctctaatctg actttattaa cccaaagcaa ttgcttattt gttcecccacg 12600
cccacaaagc ccagcattgt ccctaaggta ttaatttgtt gttcecgattcect tgttcecttgaa 12660
cccatttgga gaatgcaaca agggttttca tgtcagcacg gtaatggttc tgtgtaaatt 12720
ccagtagtgce tgcccaagta aagtctgggt atttcctecga atttgecggca ttaactaage 12780
tagctgetgg tgtcaccggt ctctecaget cgggacatag aaagaatgca agtgatttte 12840
tcaccgtttc agtattcact actgcccaag cagctcttgt agataccgtt tgtcaaagcece 12900
tgtattcaaa caccacaacc tcattttcgt taaaattttt tgtatatacg tatgcatata 12960
tgttcagaat gtttattacc atgaatgtat cgcaatgttg acaacgaaag ctcctgggat 13020
atgagcaacg gagtgccact tttcatcggc aaacacttga aggcctccaa cttgatcctg 13080
atgaaggatt gtcaaggaag tgggatcggt gtggggaccg gttcccaggg tcaactcagg 13140
cttttecgcat ggagagtagt gattcagtct caggattgaa tcattttgtt cgaaaaagtc 13200
tttgaagtag gcttggtcaa gccctagact tatccctage agccccatta tcectcectttgga 13260
aaccttgttc ctggcttcac aatattcctg gtaaagccte ctgtcaagta cgaaaagcaa 13320
aatcgagtgt tagattccta tcecctatggta aaacttgtcg caacattcta caaattaaca 13380
taggttataa aagagaaacg caaagtcaaa aaaggccatc cagttataat gtgtattttt 13440

tgttttagga gaaggggtat ttaagcaatc catgttgaat ggacttaggg ttcggtcaat 13500
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gcaaggaatg atgtctattg aatttgtcac cccatctctt tcaaacctaa aaaagatgta 13560
tatccaattg tcactatttg tacaaggctt gaaatacaca tggggttaac aaatacgctg 13620
aaactgcaac atgtattttt tgcattttgg agactaaatc ttgacgtaaa aataagctga 13680
tcatctegta tattgactga atgcaaatta gcatttctce tatttaatta ggaatggaag 13740
ggtgagaaga atttatttac ccaaaatctc taaaatcttc agtgccgaaa agacagtgtt 13800
tctttecatg gcaacttgga ggaaaacctg ccaacgaaac tgcttgcata cccatagett 13860
tctectactt ttetettage cttttgette tcagagagtt gcaggctgaa gaagcecggtcece 13920
atgtactgat gagcttacaa ccaaaaaaaa cccatgcttce ttgcatgcct cattcaccge 13980
ccetgecact tttgatacag caagagagcc cccaagcaag aaagctccca agtcaatgge 14040
ttgaattaca agttccgggt catccaggca tggcttatcg tcgtcaggcc atatgaactg 14100
agagggtata ttggattcag atccaaggat tgatgcatcg aaagctaaag ggcgatgctce 14160
attctttgcg acagcagcag ttggcggaag catcggctte tcttgaatga cagaaactat 14220
tggcagacaa tgtaccattt tcectgtttctt gttttaggtg gtcggagagg aaaaagaaga 14280
caagatatag aggagcaaaa ctaagagggt ttaaataaga gaagtagaaa accaataata 14340
tttggaatct aattgtttgt tttgaactgt tgcctcattt cccctttaat ttgtgttgtg 14400
ttggcagctt aacgcttecct ttgggttcga ttgcaatata gtgcgttgaa atttttacct 14460
tgattttcaa tctcactaca ccacagtgac ttgcttggtt gtttggataa tttttacctt 14520
gattttcaat ctcactacac cacagtgact tgcttggttg tttggataat ttttaccttg 14580
attttcaatc tcactacacc acagtgactt gcctggttgt ttggatatct tggtttccag 14640
cacagtgaga caagcctgct gcactcgaca accttatctt cactggtgct aaaagctcca 14700
gtcagctcta gctagggcaa taggtatttt tggatgacaa aaatacccat actttaattt 14760
attattttac cattttatcc ttagatgtta aactaatttc tttcccaatc ttatttgttt 14820
tcagatttgg gaataaaaca atagtttctc ccttgttcectt gectggtttet cecttgttet 14880
tgctggttte tcccectettt tttgetttgt tettggttgt gggagettag gatattcecttt 14940
ttcttcaatc agactaacaa gttagagata tcttgtgttt tttcacttta ttttctcatg 15000
ctcaacattt accctttttc tcaattaaca ggggaagtct acattaatta gtgcactctce 15060
agatagtaat ctgtatagtg atgcaatgta tatatattct ttaaaacagt ttttcctcga 15120
agttaaattc tttgttaaaa gtaaaaggct ggatgttttt acctaattgg aggtaatgtc 15180
tttgtgtaga ttgtttgcaa cattggatgg ttgattaaaa agtgttgttc ttccttcaag 15240
gtgagatggt ttgctgtcac tcactattat tattgttgtt attgttattg cttttccatt 15300
gaatagcctg gttctaaatg atatacttac cttatcccat aggcagcaac attttatctt 15360
ttgatctttg gacctatcat ttagcatgct ttacactcta tttagtaata ttattactaa 15420
ctataatttt aagtcataca caatgaaatt acctaaacat ctaaactcaa aaaattataa 15480
cttaaagctt 15490
<210> SEQ ID NO 2

<211> LENGTH: 9382

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION: CrylAc event 3006-210-23 insert and its border
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sequences
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (556)..(556)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 2

accaattatt atcgtctttt ttaattattc caacctttaa ctattatcct gccttaaaat
tcgaatacat ttattatcta taaactatcc gaatattatt atctaaatcc taattaaata
ctatttttta tcgagtattc gtatccgcca aggaaatcca tctccaaatt ttcaattatt
tttcagatat ctaaatctgt aaaatttcaa attcaagtac gttacaattc tttataaata
atccaaatta taaatatttt ataactatta attcataaat taaaatttat tattcaaata
ttcgaataat ctatttttaa gacgtaaagt attacatcga agggttactt tcaaagggta
gtgtatttcc atttcaatta ttcagaacgt tgtcgttttg ttccggtcat agaaaagggce
tctggaagag aagaaaatga cttgactttt caatttcatg ctcatccact cgtttcaatt
actgtttact aaaaaaataa taaaataaaa tattaacaat gcattgagta tgatgtccgg
gaaatctaca tggatnagca atgagtatga tggtcaatat ggagaaaaag aaagagtaat
taccaatttt ttttcaattc aaaaatgtag atgtccgcag cgttattata aaatgaaagt
acattttgat aaaacgacaa attacgatcc gtcgtattta taggcgaaag caataaacaa
attattctaa ttcggaaatc tttatttcga cgtgtctaca ttcacgtcca aatgggggec
acttggctgc agccaagcett tcgegagetc gagatccccg acatatgccce cggtttegtt
gcgactaaca tgagttcttg gacaaatttg attggacctg atgagatgat ccaacccgag
gatatagcaa agctcgttcg tgcagcaatg gaacggccaa accgtgcttt tgtccccaag
aatgaggtgc tatgcatgaa ggaatctacc cgttgatgtc caacagtctc agggttaatg
tctatgtatc ttaaataatg ttgtcggtat tttgtaatct catatagatt ttcactgtgce
gacgcaaaaa tattaaataa atattattat tatctacgtt ttgattgaga tatctagatc
tcgaggtgtyg gaagatatga atttttttga gaaactagat aagattaatg aatatcggtg
ttttggtttt ttcttgtgge cgtetttgtt tatattgaga tttttcaaat cagtgegeaa
gacgtgacgt aagtatccga gtcagttttt atttttctac taatttggtc gtttatttcg
gcgtgtagga catggcaacc gggcctgaat ttcgegggta ttetgtttet attccaactt
tttcttgatce cgcagccatt aacgactttt gaatagatac gtctagggtce gaggggggat
ccgtcgaggg ggtccaccaa aaacgtaagc gocttacgtac atggtcgagg gggtccacca
aaaacgtaag cgcttacgta catggtcgag ggggtccacc aaaaacgtaa gcgcttacgt
acatggtcga gggggtccac caaaaacgta agcgcttacg tacatggtcg actagagegt
gacgctcgeg gtgacgccat ttcgectttt cagaaatgga taaatagcct tgcttectat
tatatcttcc caaattacca atacattaca ctagcatctg aatttcataa ccaatctcga
tacaccaaat cgcggatccg tcgacctgca ggtcgacatg tctccggaga ggagaccagt
tgagattagg ccagctacag cagctgatat ggccgcggtt tgtgatatcg ttaaccatta
cattgagacg tctacagtga actttaggac agagccacaa acaccacaag agtggattga
tgatctagag aggttgcaag atagataccc ttggttggtt gctgaggttg agggtgttgt

ggctggtatt gcttacgetg ggcectggaa ggctaggaac gettacgatt ggacagttga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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gagtactgtt tacgtgtcac ataggcatca aaggttgggc ctaggatcca cattgtacac 2100
acatttgctt aagtctatgg aggcgcaagg ttttaagtct gtggttgctg ttataggect 2160
tccaaacgat ccatctgtta ggttgcatga ggctttggga tacacagccce ggggtacatt 2220
gcgegcaget ggatacaagce atggtggatg gcatgatgtt ggtttttggce aaagggattt 2280
tgagttgcca gectcectcecaa ggccagttag gccagttacce cagatctgag tcegacggatce 2340
ccecgacatat geccceggttt cgttgcgact aacatgagtt cttggacaaa tttgattgga 2400
cctgatgaga tgatccaacc cgaggatata gcaaagctcg ttcecgtgcage aatggaacgg 2460
ccaaaccgtg cttttgtccce caagaatgag gtgctatgca tgaaggaatc tacccgttga 2520
tgtccaacag tctcagggtt aatgtctatg tatcttaaat aatgttgtcg gtattttgta 2580
atctcatata gattttcact gtgcgacgca aaaatattaa ataaatatta ttattatcta 2640
cgttttgatt gagatatcat caatattata ataaaaatat ccattaaaca cgatttgata 2700
caaatgacag tcaataatct gatttgaata tttattaatt gtaacgaatt acataaagat 2760
cgaatagaaa atactgcact gcaaatgaaa attaacacat actaataaat gcgtcaaata 2820
tctttgccaa gatcaagcgg agtgagggcce tcatatccgg tcectcagttac aagcacggta 2880
tceccecgaage gegcetecace aatgcecteg acatagatge cgggctcgac gctgaggaca 2940
ttgcctacct tgagcatggt ctcagcegceccg gctttaaget caatcccatce ccaatctgaa 3000
tatcctatce cgcgeccagt ccggtgtaag aacgggtcetg tecatccacce tetgttggga 3060
attctgatct tggcgcgcat geggatccte attecctecat cagaagtaac tccacgctat 3120
caacaatgaa tgttccttcecc gtttcteccaa tctcaatcca aaccttgteg gtttetggaa 3180
agtactctaa ctctttggtg acatagccgg ctggtaacgg tgtgtagtcce ccatagcctce 3240
tgttagattc gcaaggattg tccctacgtce catcggtgta agcecttctee tcataggetg 3300
atgcatagtc agcgggtaca gaagagttgc tctcataggce tccatcgtat cctecgattgce 3360
gagaagtgta agtaccctca tactcctett gagtcgcagt gtagtcattg caagttacgg 3420
tgttgtttgg gtagacttcc tcecctcgacge agttgctgaa cttcagcteg teggtgttgt 3480
tctcaatcte gtgtatggtyg acgcaacctt ctececgtatcce ttcectttgtac geggtaacac 3540
gaagaatgta gccacgacca ggacagacac gaacttcttg tgaaacttct gcttcccact 3600
caggaacaac aaggacagag cggtgattgt tctgttcttc tacatctacg tgccctttca 3660
cattccagca ggataggcca ttgttgaagt caccattcectt gatgacattc ctecgcatcat 3720
acaaggagaa tgcagtgaag atgcgccctt ctaactcttc aaagatagca gcattgacac 3780
ccggaatcac gctaagttca ggaaggtaag cttcecccgaat gectatgaacg cgtttgtetg 3840
cagcatgaat catagctatg ttggtatcag cttggagcct atcatactga gagttcacaa 3900
acagagcgtc aacgctttet ttggettctt tgtacacaat gtttgtttece cattccaact 3960
tctetetett gtcecectecac ttettcetcag cectettecac tectagegagg gettctecaa 4020
caagtggttt ctcttctaga aactccagat tgcctagect ggcatggcca tcecttgagtcet 4080
tgatcttgaa gatcacccac acaccgaggt cttecgttcag gtcggtacag ccaacgtcta 4140
tgtccaagga gaagtggtgt gagtgatggg cacacttgcc gatgggactt ggggctgaaa 4200
gtggccagag tgaacccgtce ccaggcacat tgactgtctce atgtttggeg ttgtatctga 4260

tgaggtagat ctcaaggtct tgactgtcct cgatgtaacc tctcaactgg tatcttgtgt 4320
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aggctttgag

aggtacccaa

tgtcecgtact

cttgaagcaa

ccttettete

cgatgtgata

cattcaccge

gaatgaattc

ctatgttacc

attggagatt

taccccaatt

atctggtaga

tgttgccgga

cagaaccatt

caattatgtt

tactaacgct

taaacccttyg

ctgtteeget

ctgteecegte

atagagtgct

gtggagctge

caacgggtga

tgtagatcgt

tgccctgage

tttccegggt

agagagcgac

cccaatctcet

cataatcggt

cggcatcaaa

ggttggcagc

geggaattge

ttaaggcagg

aaaggttgcet

tttggttaat

ttccccaaat

aaaggaattg

ctccacccag

tgttgggatt

tttegattca
gagcgtaaca
tccectecat
gttcecgcetcea
atccaaacag
gtcagtcaca
cttetgtget
gaagcggteg
tagggaagag
atccaaggat
gacgttgagg
tgtcgatggyg
agaattcage
aaagagaaag
gttaaactca
gctattacta
cctaggtgga
ctttetgtag
aagcacagac
ggacaaggtt
attgcccata
tgccatgatce
gatactgttce
cgagectega
caattgtgac
aatgtctagg
agaatcecggt
atagttgcca
gecccacegt
ctgcacgtac
ggtegtcage
attggtcggg
gaggccttet
taactgctct
gatatcgaca
ggtaagtgac
cacctcaace

gttgtccatt

tctatcttet

tagttctect

ccacgatcta

tcactaagtc

aactcatcag

tctgtettga

ctttccaagt

attatcactc

gtgaaggcat

gtagctgteg

tgaatagggg

aagtgaatgg

ctaaccaagt

ttccecttga

gcactacgat

aagcctgaac

acgttgttgt

acagcggatg

aattgttgat

ctatacacge

gtcecgtaaa

tgatgcecetyg

aatatgtcca

aagctaccgt

acagtacgga

acagttagtg

ccccagacac

ataagcctag

tgtccgaaca

acggataaaa

gegetgttea

tctgettece

aaccttgaga

atctgtacaa

agtccaagca

aacgagatgt

tcagggttge

gttggatcct

ggtacaggta

tgaacacatc

gttgcetgtt

gettagcatyg

agaggcactc

gcccaatety

cagactctge

cggeggttec

tggcacttte

ctggtactgt

taacagaggc

gcacttcaat

cgectecagt

cagctgggat

gtatccaaga

ggaacatgga

tetgtggagg

gcagatttga

tgttgatgee

cctgaccgag

gtgggaaagt

accagtagta

tcaggtgtgg

cgaagttete

ttgggtagcg

tcaactcteg

gttegagace

tcagatcatt

cggagacatc

gaggaacttyg

tgtcattgaa

actctcgaaa

tggcttggtt

gaaaggcgte

cgaatccage

cgataggtgt

tcaggcagtt

ctagagtcga

tgttggatag cactcatcaa

atcacctect tgaatggtga

gatccegega aagttgggat

tttgacctte tcggacaact

aacaaggttyg gaaacgcgat

attggacgaa gtgaacagag

ctcgagegtt gcagtaacgg

ggagaaattt ctaacaccta

gaagtaaccg aaatcgctag

attggaaaag atggaggaat

ataccttaca cgaacacgat

atacccteta ttetggatgt

gaatcetggt cctgaaatga

ctgagtaatg ctatcggatg

gaacatcgga gctctgatga

cacatggcta aggcgatgge

gatctcatce aagctatcaa

ggaggttcca taggcaaatt

gatgttgaaa ggtctcctat

ttgagcaaca atacgttgtt

gaattetggt ccagagaacc

ataaccgegg tgcgcategyg

agacctgatg cttctetceta

gaggactggg tttgtgtaga

cctagagteg tagttgggaa

cctgaactgg ttgtacctga

cgtgttgtac cagcgaacag

ataacgacta ttgatagttg

geggagecace gacaagtgca

gtaattctga acggcgaaga

ttgaatgcge atctectete

agattctgeg taaatctggt

cctagegaat tcettetatte

ccattgagag ggaccaaaga

accgggcacg aactctgaca

gtaaccagtce tcaatcegtt

gtaaggaatg cactcgttga

cctgcagaag taacaccaaa

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600
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caacagggtg agcatcgaca aaagaaacag taccaagcaa ataaatagcyg tatgaaggca 6660
gggctaaaaa aatccacata tagctgctgc atatgccatc atccaagtat atcaagatca 6720
aaataattat aaaacatact tgtttattat aatagatagg tactcaaggt tagagcatat 6780
gaatagatgc tgcatatgcc atcatgtata tgcatcagta aaacccacat caacatgtat 6840
acctatccta gatcgatatt tceccatccatce ttaaactegt aactatgaag atgtatgaca 6900
cacacataca gttccaaaat taataaatac accaggtagt ttgaaacagt attctactcc 6960
gatctagaac gaatgaacga ccgcccaacce acaccacatce atcacaacca agcgaacaaa 7020
aagcatctct gtatatgcat cagtaaaacc cgcatcaaca tgtataccta tcctagatcg 7080
atatttccat ccatcatctt caattcgtaa ctatgaatat gtatggcaca cacatacaga 7140
tccaaaatta ataaatccac caggtagttt gaaacagaat tctactccga tctagaacga 7200
ccgeccaace agaccacatc atcacaacca agacaaaaaa aagcatgaaa agatgacccg 7260
acaaacaagt gcacggcata tattgaaata aaggaaaagg gcaaaccaaa ccctatgcaa 7320
cgaaacaaaa aaaatcatga aatcgatccc gtectgcggaa cggctagage catcccagga 7380
ttccccaaag agaaacactg gcaagttage aatcagaacg tgtctgacgt acaggtcgca 7440
tcegtgtacyg aacgctagca gcacggatct aacacaaaca cggatctaac acaaacatga 7500
acagaagtag aactaccggg ccctaaccat ggaccggaac gccgatctag agaaggtaga 7560
gagggggggyg gggggaggac gagcggegta ccttgaageg gaggtgccga cgggtggatt 7620
tgggggagat ctggttgtgt gtgtgtgcge tccgaacaac acgaggttgg ggaaagaggg 7680
tgtggagggg gtgtctattt attacggcgg gcgaggaagg gaaagcgaag gagcggtggg 7740
aaaggaatcce cccgtagetg ccggtgecgt gagaggagga ggaggccgee tgcegtgecg 7800
gctcacgtet gecgeteccge cacgcaattt ctggatgceg acagcggagce aagtccaacy 7860
gtggagcgga actctcgaga ggggtccaga ggcagcgaca gagatgcecgt gecgtcetget 7920
tcgettggee cgacgcgacg ctgctggtte gectggttggt gtceccecgttaga ctegtcegacg 7980
gcgtttaaca ggctggcatt atctactcga aacaagaaaa atgtttcecctt agttttttta 8040
atttcttaaa gggtatttgt ttaattttta gtcactttat tttattctat tttatatcta 8100
aattattaaa taaaaaaact aaaatagagt tttagttttc ttaatttaga ggctaaaata 8160
gaataaaata gatgtactaa aaaaattagt ctataaaaac cattaaccct aaaccctaaa 8220
tggatgtact aataaaatgg atgaagtatt atataggtga agctatttgc aaaaaaaaag 8280
gagaacacat gcacactaaa aagataaaac tgtagagtcc tgttgtcaaa atactcaatt 8340
gtcctttaga ccatgtctaa ctgttcattt atatgattct ctaaaacact gatattattg 8400
tagtactata gattatatta ttcgtagagt aaagtttaaa tatatgtata aagatagata 8460
aactgcactt caaacaagtg tgacaaaaaa aatatgtggt aattttttat aacttagaca 8520
tgcaatgctce attatctcta gagaggggca cgaccgggtc acgctgcact gcaggcatgce 8580
gcgecttaat taaggaattc ctcgagttta aacggatcec tgaaagcgac gttggatgtt 8640
aacatctaca aattgccttt tettatcgac catgtacgta agcgcttacg tttttggtgg 8700
acccttgagg aaactggtag ctgttgtggg cctgtggtet caagatggat cattaatttce 8760
caccttcacc tacgatgggg ggcatcgcac cggtgagtaa tattgtacgg ctaagagcga 8820

atttggcctg tagacctcaa ttgcgagctt tctaatttca aactattcgg gectaacttt 8880
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tggtgtgatg atgctgactg gcttacgtgt ggaaaaaatt tgcaatctat gtagtcttta 8940

actaatgttt ttttctttaa aaaaaaagtc attatttttg gtttgattaa tatatttggt 9000

ttaaattaaa taaaatatta aaaagtttag ttaaatcatc tatttaaacg atttgtactg 9060

atttgtgatc tattaatttt ttaacttaat ctagaccagg gtactagttg gtccgatccce 9120

atcttgaaaa cactatcttt agecttgctgg taggttceccag ggtagaaggce agagactttt 9180

ttggagggtt tttattatta aatttatatt tttataattt ttaaatgatt aaaataaaaa 9240

tttattattt taagaggaga taaagtgcaa ttttaccata tattaattta aaattttata 9300

aatttaaaaa agaaaaaaac taaaatttta attttatagg ttctaaaata ataaatataa 9360

cttactgagt ttttttaagc tt 9382

<210> SEQ ID NO 3

<211> LENGTH: 10348

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: CrylAc event 3006-48-81 insert and its border
sequences

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (664) .. (664)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 3

gaatcaatct tttacgggaa aactcaattg gaatgaaact tgtttccagt aaaagtatta 60
aaaaatgtat aaactagtcc atgtatgata gtgtaaagag tatattggag ttaaaaattt 120
catceccatgt tactctatat tacattataa aggaagctat aggttggetce actgcaccac 180
ccaatcaaga tactcatatg tattacttaa tatataatat taaaagatat catttctttt 240
tgttatcaga ttaaagagaa ctaagatatt acaaacttgc aaaacaatag ttaggccaac 300
ccatatttta aatattttct tettttttct actcaaacct attttgtttce caaatattga 360
agagttcectgt tctgattgga tatactctcg gacaagttta actctaaatt ttccaaatat 420
tgaaatatgg atttgctcac atggaaaaac ggttcttgaa caataaatca aaatagcata 480
ttctatcaat ggaatcaagg aattccatat tcatttcaaa gttggagcca agcatgcatg 540
ataatgattt atagcaattt tgtcaaaagg aaaaaataag gtgattggat gacaagaaac 600
aaagggaaaa tgaattaaca gcctgcattt aatatcatte atgtccggga aatctacatg 660
gatnagcaat gagtatgatg gtcaatatgg agaaaaagaa agagtaatta ccaatttttt 720
ttcaattcaa aaatgtagat gtccgcageg ttattataaa atgaaagtac attttgataa 780
aacgacaaat tacgatccgt cgtatttata ggcgaaagca ataaacaaat tattctaatt 840
cggaaatctt tatttcgacg tgtctacatt cacgtccaaa tgggggccac ttggetgcag 900
ccaagettte gcgagetcga gatccecgac atatgcceeg gtttegttge gactaacatg 960

agttcttgga caaatttgat tggacctgat gagatgatcc aacccgagga tatagcaaag 1020
ctegttegtg cagcaatgga acggccaaac cgtgcttttg tccccaagaa tgaggtgcta 1080
tgcatgaagg aatctacccg ttgatgtcca acagtctcag ggttaatgtce tatgtatctt 1140
aaataatgtt gtcggtattt tgtaatctca tatagatttt cactgtgcga cgcaaaaata 1200
ttaaataaat attattatta tctacgtttt gattgagata tctagatctc gaggtgtgga 1260

agatatgaat ttttttgaga aactagataa gattaatgaa tatcggtgtt ttggtttttt 1320
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cttgtggcecg tetttgttta tattgagatt tttcaaatca gtgcgcaaga cgtgacgtaa 1380
gtatccgagt cagtttttat ttttctacta atttggtcgt ttatttcggce gtgtaggaca 1440
tggcaaccgg gcctgaattt cgcgggtatt ctgtttetat tccaactttt tettgatccg 1500
cagccattaa cgacttttga atagatacgt ctagggtcga ggggggatcce gtcgaggggg 1560
tccaccaaaa acgtaagcgce ttacgtacat ggtcgagggg gtccaccaaa aacgtaagcg 1620
cttacgtaca tggtcgaggg ggtccaccaa aaacgtaagc gcttacgtac atggtcgagg 1680
gggtccacca aaaacgtaag cgcttacgta catggtcgac tagagcgtga cgctcgeggt 1740
gacgccattt cgccttttca gaaatggata aatagccttg cttectatta tatcttecca 1800
aattaccaat acattacact agcatctgaa tttcataacc aatctcgata caccaaatcg 1860
cggatcegte gacctgcagg tcgacatgte tccggagagg agaccagttg agattaggcece 1920
agctacagca gctgatatgg ccgcggtttg tgatatcegtt aaccattaca ttgagacgtce 1980
tacagtgaac tttaggacag agccacaaac accacaagag tggattgatg atctagagag 2040
gttgcaagat agataccctt ggttggttgce tgaggttgag ggtgttgtgg ctggtattge 2100
ttacgctggg ccctggaagg ctaggaacgce ttacgattgg acagttgaga gtactgttta 2160
cgtgtcacat aggcatcaaa ggttgggcct aggatccaca ttgtacacac atttgcttaa 2220
gtctatggag gcgcaaggtt ttaagtctgt ggttgctgtt ataggccttce caaacgatcce 2280
atctgttagg ttgcatgagg ctttgggata cacagcccgg ggtacattge gegcagetgg 2340
atacaagcat ggtggatggc atgatgttgg tttttggcaa agggattttg agttgccagc 2400
tcetecaagg ccagttagge cagttaccca gatctgagtc gacggatcce cgacatatgce 2460
cceggttteg ttgcgactaa catgagttct tggacaaatt tgattggacce tgatgagatg 2520
atccaacccg aggatatagce aaagctcecgtt cgtgcagcaa tggaacggcce aaaccgtgcet 2580
tttgtceccca agaatgaggt gctatgcatg aaggaatcta cccgttgatg tccaacagtce 2640
tcagggttaa tgtctatgta tcttaaataa tgttgtcggt attttgtaat ctcatataga 2700
ttttcactgt gcgacgcaaa aatattaaat aaatattatt attatctacg ttttgattga 2760
gatatcatca atattataat aaaaatatcc attaaacacg atttgataca aatgacagtc 2820
aataatctga tttgaatatt tattaattgt aacgaattac ataaagatcg aatagaaaat 2880
actgcactgc aaatgaaaat taacacatac taataaatgc gtcaaatatc tttgccaaga 2940
tcaagcggag tgagggcctce atatccggtce tcagttacaa gcacggtatce cccgaagcgce 3000
gcteccaccaa tgccctecgac atagatgccg ggctcgacge tgaggacatt gcectaccttg 3060
agcatggtct cagcgccggce tttaagctca atcccatccce aatctgaata tectatccecg 3120
cgcccagtee ggtgtaagaa cgggtcetgte catccaccte tgttgggaat tetgatcettg 3180
gcgegcatge ggatcctcat tcectceccatca gaagtaactce cacgctatca acaatgaatg 3240
ttecttecgt ttcteccaate tcaatccaaa ccttgteggt ttcectggaaag tactctaact 3300
ctttggtgac atagccggct ggtaacggtg tgtagtcccce atagecctctg ttagattcegce 3360
aaggattgtc cctacgtcca teggtgtaag ccttcectecte ataggctgat gcatagtcag 3420
cgggtacaga agagttgctc tcataggctc catcgtatcce tcgattgcga gaagtgtaag 3480
taccctcata ctcectcecttga gtegcagtgt agtcattgca agttacggtg ttgtttgggt 3540

agacttcctce ctcgacgcag ttgctgaact tcagctegtce ggtgttgtte tcaatctegt 3600
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gtatggtgac gcaaccttct ccgtatcctt ctttgtacge ggtaacacga agaatgtage 3660
cacgaccagg acagacacga acttcttgtg aaacttctge ttcccactca ggaacaacaa 3720
ggacagagcg gtgattgttce tgttcttecta catctacgtg cecctttcaca ttccagcagyg 3780
ataggccatt gttgaagtca ccattcttga tgacattcct cgcatcatac aaggagaatg 3840
cagtgaagat gcgcccttet aactcttcaa agatagcagce attgacaccce ggaatcacgce 3900
taagttcagg aaggtaagct tcccgaatgce tatgaacgeg tttgtctgca gcatgaatca 3960
tagctatgtt ggtatcagct tggagcctat catactgaga gttcacaaac agagcgtcaa 4020
cgectttettt ggcttctttyg tacacaatgt ttgtttccca ttccaactte tetcectettgt 4080
ccetecactt cttcetcagec ctettcacte tagcgagggce ttctccaaca agtggtttet 4140
cttctagaaa ctccagattg cctagectgg catggccatce ttgagtcttg atcttgaaga 4200
tcacccacac accgaggtct tegttcaggt cggtacagcc aacgtctatg tccaaggaga 4260
agtggtgtga gtgatgggca cacttgccga tgggacttgg ggctgaaagt ggccagagtg 4320
aacccgtece aggcacattg actgtctcat gtttggegtt gtatctgatg aggtagatct 4380
caaggtcttg actgtccteg atgtaacctce tcaactggta tcecttgtgtag getttgagtt 4440
tcgattcatc tatcttctgg tacaggtatg ttggatagca ctcatcaaag gtacccaaga 4500
gcgtaacata gttctecttg aacacatcat caccteccttg aatggtgatg tcecgtactte 4560
ccetecatee acgatctagt tgecctgttga tceccgcgaaa gttgggatcet tgaagcaagt 4620
tcegetcecate actaagtege ttagcatgtt tgaccttetce ggacaactcecce ttettcetcat 4680
ccaaacagaa ctcatcagag aggcactcaa caaggttgga aacgcgatcg atgtgatagt 4740
cagtcacatc tgtcttgagc ccaatctgat tggacgaagt gaacagagca ttcaccgect 4800
tctgtgetet ttccaagtca gactctgect cgagegttge agtaacggga atgaattcga 4860
agcggtcegat tatcactcceg geggttecgg agaaatttcect aacacctact atgttaccta 4920
gggaagaggt gaaggcattg gcactttcga agtaaccgaa atcgctagat tggagattat 4980
ccaaggatgt agctgtcgcect ggtactgtat tggaaaagat ggaggaatta ccccaattga 5040
cgttgaggtg aataggggta acagaggcat accttacacg aacacgatat ctggtagatg 5100
tcgatgggaa gtgaatgggc acttcaatat accctctatt ctggatgttg ttgccggaag 5160
aattcagcct aaccaagtcg cctccagtga atcctggtecce tgaaatgaca gaaccattaa 5220
agagaaagtt ccccttgaca gctgggatct gagtaatget atcggatgca attatgttgt 5280
taaactcagc actacgatgt atccaagaga acatcggagc tctgatgata ctaacgctgce 5340
tattactaaa gcctgaacgg aacatggaca catggctaag gcgatggcta aacccttgece 5400
taggtggaac gttgttgttc tgtggaggga tctcatccaa gctatcaact gtteccgetcet 5460
ttctgtagac agcggatggce agatttgagg aggttccata ggcaaattct gtcccgtcaa 5520
gcacagacaa ttgttgattg ttgatgccga tgttgaaagg tcectcecctatat agagtgetgg 5580
acaaggttct atacacgccc tgaccgagtt gagcaacaat acgttgttgt ggagctgcat 5640
tgcccatagt cccgtaaagt gggaaagtga attctggtcce agagaaccca acgggtgatg 5700
ccatgatctg atgccctgac cagtagtaat aaccgcggtg cgcatcggtg tagatcgtga 5760
tactgttcaa tatgtccatc aggtgtggag acctgatget tctcectcectatg cectgagecg 5820

agcctcgaaa gctaccgteg aagttctcga ggactgggtt tgtgtagatt teccgggtca 5880
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attgtgacac agtacggatt gggtagcgcc tagagtcgta gttgggaaag agagcgacaa 5940
tgtctaggac agttagtgtc aactctcgce tgaactggtt gtacctgacc caatctctag 6000
aatccggtcece ccagacacgt tcgagacccg tgttgtacca gcgaacagca taatcggtat 6060
agttgccaat aagcctagtc agatcattat aacgactatt gatagttgcg gcatcaaagc 6120
cccacegttyg tccgaacacg gagacatcge ggagcaccga caagtgcagyg ttggcagect 6180
gcacgtacac ggataaaaga ggaacttggt aattctgaac ggcgaagagc ggaattgcgg 6240
tcgtcagege getgttcatg tcattgaatt gaatgcgcat ctcectcectcett aaggcaggat 6300
tggtcgggtce tgcttcccac tcectcgaaaag attctgegta aatctggtaa aggttgctga 6360
ggccttctaa ccttgagatg gcttggttcee tagcgaattce ttcectattett tggttaatta 6420
actgctctat ctgtacaaga aaggcgtccce attgagaggg accaaagatt ccccaaatga 6480
tatcgacaag tccaagcacg aatccagcac cgggcacgaa ctctgacaaa aggaattggg 6540
taagtgacaa cgagatgtcg ataggtgtgt aaccagtctc aatccgttet ccacccagca 6600
cctcaaccte agggttgcte aggcagttgt aaggaatgca ctcgttgatg ttgggattgt 6660
tgtccattgt tggatcctet agagtcgacce tgcagaagta acaccaaaca acagggtgag 6720
catcgacaaa agaaacagta ccaagcaaat aaatagcgta tgaaggcagyg gctaaaaaaa 6780
tccacatata gectgctgcat atgccatcat ccaagtatat caagatcaaa ataattataa 6840
aacatacttg tttattataa tagataggta ctcaaggtta gagcatatga atagatgctg 6900
catatgccat catgtatatg catcagtaaa acccacatca acatgtatac ctatcctaga 6960
tcgatatttc catccatctt aaactcgtaa ctatgaagat gtatgacaca cacatacagt 7020

tccaaaatta ataaatacac caggtagttt gaaacagtat tctactccga tctagaacga 7080

atgaacgacc gcccaaccac accacatcat cacaaccaag cgaacaaaaa gcatctetgt 7140
atatgcatca gtaaaacccg catcaacatg tatacctatc ctagatcgat atttccatcc 7200
atcatcttca attcgtaact atgaatatgt atggcacaca catacagatc caaaattaat 7260

aaatccacca ggtagtttga aacagaattc tactccgatc tagaacgacc gcccaaccag 7320
accacatcat cacaaccaag acaaaaaaaa gcatgaaaag atgacccgac aaacaagtgce 7380
acggcatata ttgaaataaa ggaaaagggc aaaccaaacc ctatgcaacyg aaacaaaaaa 7440
aatcatgaaa tcgatccegt ctgcggaacg gctagagcca tcccaggatt ccccaaagag 7500
aaacactggc aagttagcaa tcagaacgtg tctgacgtac aggtcgcatc cgtgtacgaa 7560
cgctagcage acggatctaa cacaaacacg gatctaacac aaacatgaac agaagtagaa 7620
ctaccgggece ctaaccatgg accggaacgce cgatctagag aaggtagaga gggggggggy 7680
gggaggacga gcggcgtace ttgaagcgga ggtgccgacyg ggtggatttg ggggagatct 7740
ggttgtgtgt gtgtgcgcte cgaacaacac gaggttgggg aaagagggtg tggagggggt 7800
gtctatttat tacggcggge gaggaaggga aagcgaagga gcggtgggaa aggaatcccce 7860
cgtagetgee ggtgecgtga gaggaggagg aggcecgectyg cegtgecgge tcacgtetge 7920
cgctecgeca cgcaatttet ggatgecgac ageggagcaa gtccaacggt ggagcecggaac 7980
tctecgagagg ggtccagagg cagcgacaga gatgccgtge cgtctgcette gettggececg 8040
acgcgacgct gectggttege tggttggtgt ccgttagact cgtcgacggce gtttaacagg 8100

ctggcattat ctactcgaaa caagaaaaat gtttccttag tttttttaat ttcttaaagg 8160
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gtatttgttt aatttttagt cactttattt tattctattt tatatctaaa ttattaaata 8220
aaaaaactaa aatagagttt tagttttctt aatttagagg ctaaaataga ataaaataga 8280
tgtactaaaa aaattagtct ataaaaacca ttaaccctaa accctaaatg gatgtactaa 8340
taaaatggat gaagtattat ataggtgaag ctatttgcaa aaaaaaagga gaacacatgc 8400
acactaaaaa gataaaactg tagagtcctg ttgtcaaaat actcaattgt cctttagacc 8460
atgtctaact gttcatttat atgattctct aaaacactga tattattgta gtactataga 8520
ttatattatt cgtagagtaa agtttaaata tatgtataaa gatagataaa ctgcacttca 8580
aacaagtgtg acaaaaaaaa tatgtggtaa ttttttataa cttcgacatg caatgctcat 8640
tatctctaga gaggggcacg accgggtcac gctgcactgce aggcatgcgce gecttaatta 8700
aggaattcct cgagtttaaa cggatccctg aaagcgacgt tggatgttaa catctacaaa 8760
ttgcctttte ttatcgacca tgtacgtaag cgcttacgtt tttggtggac ccttgaggaa 8820
actggtagct gttgtgggcc tgtggtctca agatggatca ttaatttcca ccttcaccta 8880
cgatgggggg catcgcaccg gtgagtaata ttgtacggct aagagcgaat ttggectgta 8940
gacctcaatt gcgagcttte taatttcaaa ctattcgggce ctaacttttg gtgtgatgat 9000
gctgactgaa taattacacg gccttcecttgt gagacctcecge caatctgetce ggtgtaccect 9060
agcatctcca tatcctcatg tagaagattc aaggaagttg gecttgcatt cagtaccgca 9120
agaccattga acatgttgaa tagatttaca ggttcatcag ccacgctagt gcactcagat 9180
ctggccttee ggcagtaaga aggatcccag ttccgcectat gcaacattaa aacaaaccta 9240
ggatctcega cctgcagetg agaatatttg getggtcggg ggactttaaa actcacgata 9300
tgaagatcac aaggtaaggg agtagttaat ggagaaaagg gcccccagtg tgtctgcaca 9360
ttaatgtctt gtggcttectt ggcaatgaat gtgtgtaagg gatgattcaa gtgagcacca 9420
acacaatgcg agagaagaga tggattcaga ggctgtgggt cagaaacggg atttgaagtc 9480
gaagaaatgt tggattcgat caagatatgg aaaacaacat tcataacacg attgtccacc 9540
acaccttgtc caagaccacg accatcgtct tttgccaaac gacggtcaag cataatctct 9600
agccacccct gtttacaget tgctgcacce agtgactgcce gagaatggac agaataccta 9660
tggccattgg acccctgcat gaaagcgaga gaaggcatgg ggtagtaatt cccctgcaac 9720
ggaatcttat gatatgtttc tcteccgactc atctgaaagc cattcaagtc ggtgtagaaa 9780
attcttttgt tgtcaatatc tgtcttatat ctaacaatta attctttgtc aataaaactg 9840
ttgccgagaa gctcaacatg atattcectte tcaatcagaa actcctggat cgtatttect 9900
ccattataaa tacgagtact atgggagatc ggagtattct cccatgcagt cttcggataa 9960
gagtacacct cctgcatcaa gggaccctca gagataacca gatgcccacc agattgactt 10020
ataggcacag cttcaccatg gggaacaaat aagtatgcac ctccggtact tgagtaaagg 10080
cttatctctt cagccacggt attttgcaga ccatttttct ggattacctt ttgtaacaaa 10140
ccatgcttga caccaaaggt gagagtttga tgctgattct caatttcaac cacatctcct 10200
tctacttectg agcaatcata cagtgtaggg cactgtattg aactcaaatt tgagaagagc 10260
ttgagttttg ccggtttage tttttcacat ccgacaaagce cattggcaat ataatatgtce 10320

tgcaaaccca tggcaggaac agaagctt 10348
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 4

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Forward primer 281-14

SEQUENCE: 4

tgtcggctga aggtagggag g

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 5

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Reverse primer 281-15

SEQUENCE: 5

ccggacatga agccatttac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 6

LENGTH: 603

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: 603 bp sequence of the amplicon produced
using the primers of SEQ ID NO:4 and SEQ ID NO:5

SEQUENCE: 6

tgtceggctga aggtagggag gaattaatca atcacagttg cttgtttetg agtctataga

atcatgaatt ttaaatttat ggaatgcatt ttttcgaaga tattgtatge attaagtgta

attttagttt caatatgaaa tttgagattt atatatatac ttacataaaa ccctccttta

ctgaattagt gccatggata aaagaccaat taagcaatcce ttccaacacg tgcatgcact

ggattttcat cgcctcegtec attgttaaat tgataggtta ataagaacaa ttagttgget

actgattata tggattctgg gttaaaagta tttaggttta ctgttacata catggaggat

ctacatctat tttcactttt gtttaattaa tttaagttag ttttgatgag tttaaggatt

gtactagcca atagtagtac ataaaggaga tagagtacca aaacaaagaa aaagccgaaa

ggtgttaatyg ctaaattgta aaagaaagtt aaaataagag actcgaatta taatatgatt

ctctggegea ctaattaage tactatatat tgtcaatagt attgtaaatg gettcatgte

cgg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 7

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Forward primer 281-9

SEQUENCE: 7

tctetagaga ggggcacgac ¢

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 8

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Reverse primer 281-10

21

20

60

120

180

240

300

360

420

480

540

600

603

21
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<400> SEQUENCE: 8

cgagctggag agaccggtga

<210> SEQ ID NO 9
<211> LENGTH: 562
<212> TYPE: DNA

C

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION:

using the primers of SEQ ID NO:7 and SEQ ID NO:8

<400> SEQUENCE: 9
tctetagaga ggggcacgac
cgtgaatgta gacacgtcga
cgcctataaa tacgacggat
ataacgctge ggacatctac
ttctccatat tgaccatcat
ctctaatctyg actttattaa
ccagcattgt ccctaaggta
gaatgcaaca agggttttca
tgcccaagta aagtctgggt
tgtcaccggt ctctecaget
<210> SEQ ID NO 10

<211> LENGTH: 25
<212> TYPE: DNA

cgggtcacge

aataaagatt

cgtaatttgt

atttttgaat

actcattget

cccaaagcaa

ttaatttgtt

tgtcagcacyg

atttcctega

cg

tgcactgcag
tccgaattag
cgctttatca
tgaaaaaaaa
gatccatgta
ttgcttattt
gttegattet
gtaatggttce

atttgecggea

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

ccaagtggec
aataatttgce
gaatgtactt
ttggtaatta
gatttcectt
gttecccacyg
tgttcttgaa
tgtgtaaatt

ttaactaagce

<223> OTHER INFORMATION: Forward primer 3006-20

<400> SEQUENCE: 10

ttccaacctt taactattat

<210> SEQ ID NO 11

<211> LENGTH: 20
<212> TYPE: DNA

cetge

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Reverse primer 3006-22

<400> SEQUENCE: 11
getgeggaca tctacatttt
<210> SEQ ID NO 12

<211> LENGTH: 614
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION:

the primers of SEQ ID NO:10 and SEQ ID NO:11

<400> SEQUENCE: 12

562 bp sequence of the amplicon produced

cccatttgga
ttattgcecttt
tcattttata
ctctttettt
acttgtctece
cccacaaage
cccatttgga
ccagtagtge

tagctgetygyg

ttccaacctt taactattat cctgecttaa aattcgaata catttattat ctataaacta

tccgaatatt attatctaaa tectaattaa atactatttt ttatcgagta ttegtatceg

ccaaggaaat ccatctccaa attttcaatt atttttcaga tatctaaatc tgtaaaattt

21

60

120

180

240

300

360

420

480

540

562

25

20

614 bp sequence of the amplicon produced using

60

120

180



US 2011/0191900 A1 Aug. 4, 2011
30

-continued

caaattcaag tacgttacaa ttctttataa ataatccaaa ttataaatat tttataacta 240
ttaattcata aattaaaatt tattattcaa atattcgaat aatctatttt taagacgtaa 300
agtattacat cgaagggtta ctttcaaagg gtagtgtatt tccatttcaa ttattcagaa 360
cgttgtegtt ttgtteceggt catagaaaag ggctctggaa gagaagaaaa tgacttgact 420
tttcaatttc atgctcatcc actcgtttca attactgttt actaaaaaaa taataaaata 480
aaatattaac aatgcattga gtatgatgtc cgggaaatct acatggatca gcaatgagta 540
tgatggtcaa tatggagaaa aagaaagagt aattaccaat tttttttcaa ttcaaaaatg 600

tagatgtcecg cagc 614

<210> SEQ ID NO 13

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Forward primer 3006-9

<400> SEQUENCE: 13

gacatgcaat gctcattatc tcta 24

<210> SEQ ID NO 14

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Reverse primer 3600-12

<400> SEQUENCE: 14

aagtctctge cttctaccct gg 22

<210> SEQ ID NO 15

<211> LENGTH: 662

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: 662 bp sequence of the amplicon produced using
the primers of SEQ ID NO:13 and SEQ ID NO:14

<400> SEQUENCE: 15

gacatgcaat gctcattatc tctagagagg ggcacgaccyg ggtcacgetg cactgcagge 60
atgcgegect taattaagga attcctegag tttaaacgga tccectgaaag cgacgttgga 120
tgttaacatc tacaaattgc cttttcttat cgaccatgta cgtaagcgct tacgtttttg 180
gtggaccctt gaggaaactg gtagetgttg tgggectgtg gtetcaagat ggatcattaa 240
tttccacctt cacctacgat ggggggcatce gecaccggtga gtaatattgt acggctaaga 300
gcgaatttgyg cctgtagacce tcaattgcga getttctaat ttcaaactat tcegggcctaa 360
cttttggtgt gatgatgctg actggcttac gtgtggaaaa aatttgcaat ctatgtagte 420
tttaactaat gtttttttct ttaaaaaaaa agtcattatt tttggtttga ttaatatatt 480
tggtttaaat taaataaaat attaaaaagt ttagttaaat catctattta aacgatttgt 540
actgatttgt gatctattaa ttttttaact taatctagac cagggtacta gttggtccga 600
tcccatettyg aaaacactat ctttagettg ctggtaggtt ccagggtaga aggcagagac 660

tt 662
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<210> SEQ ID NO 16

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Forward primer 3006-23

<400> SEQUENCE: 16

gaatcaatct tttacgggaa 20

<210> SEQ ID NO 17

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Reverse primer 3006-25

<400> SEQUENCE: 17

catgtagatt tcccggacat 20

<210> SEQ ID NO 18

<211> LENGTH: 660

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: 660 bp sequence of the amplicon produced
using the primers of SEQ ID NO:16 and SEQ ID NO:17

<400> SEQUENCE: 18

gaatcaatct tttacgggaa aactcaattg gaatgaaact tgtttccagt aaaagtatta 60
aaaaatgtat aaactagtcc atgtatgata gtgtaaagag tatattggag ttaaaaattt 120
catceccatgt tactctatat tacattataa aggaagctat aggttggetce actgcaccac 180
ccaatcaaga tactcatatg tattacttaa tatataatat taaaagatat catttctttt 240
tgttatcaga ttaaagagaa ctaagatatt acaaacttgc aaaacaatag ttaggccaac 300
ccatatttta aatattttct tettttttct actcaaacct attttgtttce caaatattga 360
agagttcectgt tctgattgga tatactctcg gacaagttta actctaaatt ttccaaatat 420
tgaaatatgg atttgctcac atggaaaaac ggttcttgaa caataaatca aaatagcata 480
ttctatcaat ggaatcaagg aattccatat tcatttcaaa gttggagcca agcatgcatg 540
ataatgattt atagcaattt tgtcaaaagg aaaaaataag gtgattggat gacaagaaac 600
aaagggaaaa tgaattaaca gcctgcattt aatatcatte atgtccggga aatctacatg 660

<210> SEQ ID NO 19

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Forward primer 3006-9

<400> SEQUENCE: 19

gacatgcaat gctcattatc tcta 24

<210> SEQ ID NO 20

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Reverse primer 3006-11C
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<400> SEQUENCE: 20
gaacctgtaa atctattcaa
<210> SEQ ID NO 21

<211> LENGTH: 531
<212> TYPE: DNA

catg

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION:

531 bp sequence of

using the primers of SEQ ID NO:19 and

<400> SEQUENCE: 21

gacatgcaat gctcattatc

atgcgegect taattaagga

tgttaacatc tacaaattge

gtggaccctt gaggaaactg

tttccacctt cacctacgat

gegaatttgg cctgtagace

cttttggtgt gatgatgetg

ctgecteggtyg taccctagea

tgcattcagt accgcaagac

tctagagagyg
attcctegag
cttttcttat
gtagctgttyg
ggggggcate
tcaattgcga
actgaataat
tctecatate

cattgaacat

ggcacgaccyg

tttaaacgga

cgaccatgta

tgggcctgtg

gcaccggtga

getttetaat

tacacggect

ctcatgtaga

gttgaataga

the amplicon produced
SEQ ID NO:20

ggtcacgetyg

tccctgaaag

cgtaageget

gtctcaagat

gtaatattgt

ttcaaactat

tcttgtgaga

agattcaagg

tttacaggtt

24
cactgcaggce 60
cgacgttgga 120
tacgtttttyg 180
ggatcattaa 240
acggctaaga 300
tcgggcectaa 360
cctegcecaat 420
aagttggcect 480
c 531

1. A transgenic cotton plant comprising an insert that dis-
rupts a genomic sequence selected from the group consisting

of

a. a first DNA sequence comprising a 5' end comprising
nucleotides 1-2074 of SEQ ID NO:1, a first interior
segment comprising SEQ ID NO:15, and a 3' end com-
prising nucleotides 12,749-15,490 of SEQ ID NO:1, and

b. a second DNA sequence comprising a 5' end comprising
nucleotides 1-527 of SEQ ID NO:2, a second interior
segment comprising SEQ ID NO:16, and a 3' end com-
prising nucleotides 8,901-9,382 of SEQ ID NO:2.

2. A cotton plant comprising at least one insert that disrupts

a genomic sequence selected from the group consisting of

a. a first DNA sequence comprising a 5' end comprising
nucleotides 1-2074 of SEQ ID NO:1, and a 3' end com-
prising nucleotides 12,749-15,490 of SEQID NO:1; and

b. a second DNA sequence comprising a 5' end comprising
nucleotides 1-527 of SEQ ID NO:2, and a 3' end com-
prising nucleotides 8,901-9,382 of SEQ ID NO:2.

3. The plant of claim 1 wherein said insert is a non-cry1F

and non-cry1 Ac insert.

4. The plant of claim 2 wherein said insert is a non-cry1F
and non-cryl1Ac insert.

5. A method for targeted homologous recombination, said
method comprising targeting a genomic cotton sequence for
insertion of a transgene genetic insert, and introducing said
transgene genetic insert into said genomic cotton sequence,
wherein said genomic sequence is selected from the group
consisting of

a. a first DNA sequence comprising a 5' end comprising

nucleotides 1-2074 of SEQ ID NO:1, and a 3' end com-
prising nucleotides 12,749-15,490 of SEQ ID NO:1; and

b. a second DNA sequence comprising a 5' end comprising

nucleotides 1-527 of SEQ ID NO:2, and a 3' end com-
prising nucleotides 8,901-9,382 of SEQ ID NO:2.

6. A seed of the plant of claim 1, wherein said seed com-
prises said insert.

7. A seed of the plant of claim 2, wherein said seed com-
prises said insert.



